MHUHHUCTEPCTBO
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XO3STIICTBA POCCHIICKOM ®EIEPALIAHI

(MAHCTPOM POCCHW)
IIPUKA3
or 3 ek 2017°%. Ne ,/c_jd?/ﬁ
Mocksa

QG yTBepiAeHHH CBOJA MPABHI
«Koncrpykunu crajibHbie. [IpaBuia npoeKTHPOBaAHHA»

B cootsercrsuu ¢ [IpaBunamu pa3paboTKH, YTBepXKACHHS, OITyOIHKOBaHHUA,
W3MEHEHHS M OTMEHBL CBOJOB FMPaBHWI, YTBEPX/CHHBIMH [OCTAHOBIEHHEM
[pasurensctBa Poccuiickoit @epepauun ot 1 wmonas 2016 r. Ne 624,
noanyukroM 5.2.9 mnynkra S5 [lonoxenus o MUHHCTEPCTBE CTPOMTENBCTBA
H XHIMIIHO-KOMMYHANBHOIO Xo3siicTBa Poccuiickoit ®ezpepaliny, yTBEPKACHHOTO
nocranosnendeM [IpaButensctBa Poccuiickoit ®enepaunu ot 18 Hoabpa 2013 1.
Ne 1038, mysxtom 114 IlnaHa pa3spaGoTkM M YTBEpXHEHWs CBOINOB [PABUI
W aKTyalu3alyy paHee YTBEPJIEHHBIX CTPOMTEABbHBIX HOPM H MpaBHJ, CBOJOB
mpaBun Ha 2016 r. ¥ nnaHoBBIA nepuox Ao 2017 r., yTBEpXKAEHHOTO NPHKA30M
MuHHCTEpCTBA ~ CTPOHTENBCTBA M OKHIMILHO-KOMMYHANBHOTO  XO03SHCTBa
Poccuitckoii Genepauun ot 3 mapta 2016 T. Ne 128/p, mpru ka3 bl B a 0

1. YTBepauTh W BBECTH B AeicTBHe 4epe3 6 MecsueB CO [OHS H3JaHHA
HACTOSILEro IIpHKa3a NpunaraeMeiii CBOA mnpaBuil «KOHCTPYKUMM CTaNbHBIE.
[IpaBuna NpOEKTHPOBAHHUAN.

2.  JlemaptaMeHTy rpallOCTPOUTENBHON AeATeNbHOCTH U apPXUTEKTYPBI:

a) B Tewenue |5 mOHeH co OHA W3NAHHUA MPUKA3a HANPaBUTh YTBEPXKICHHBIM
csog  mpaBun  «KoHcTpykumu — cTanmeHble.  [lpaBmia  MPOEKTHPOBaHHA»
Ha  perucTpauMi0 B  HAalMOHanbHBIH  opran  Poccmiickolt — Qeneparmu
IO CTaHAAPTH3aUHH;

6) ofecnieunth onybnikoBaHHe Ha oduuuansHOM caiTe MuncTpos Poccun
B nHQOPMAlLMOHHO-TENIeKOMMYHHKAIIMOHHOR  ceTd  «VIHTepHET»  TekcTa
yTBepXKIOeHHoro  coga  mpaBun  «Kouctpyxuuu  cramesHeie.  [Ipasuna


https://meganorm.ru/mega_doc/norm/postanovlenie/9/izmenenie_N_1_gost_30491-97_smesi_organo-mineralnye_i_grunty.html

2

TIPOEKTUPOBAHMS» B JNEKTpoHHO-UMppoBoit tdopme B Teuenme 10 gHed
CO [OHf PErucTpaluMu CBOAA [paBHJ HalMOHalbHBIM oOpraHoM Poccuifckon
@efepaliii IO CTAHAAPTH3AIUH.

3. KouTpomp 3a HCHOTHEHMEM HAaCTOALIEro IpHKasa BONOXKHTB
Ha 3aMecTUTeNns MUHUCTpa CTPOUTENBCTBA U KHIIHIIHO-KOMMYHAJIBHOTO X034HCTBA
Poccuiickoit ®enepaunn X. 1. Masnusaposa.

W.o. Munuctpa
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IIpenncioBue

CgegeHnsi o cBoJe IPaBHI

1 UCITOJTHUTEJIA — LlentpansHelit HayyHO-HCCAENOBATENBCKHUIE HHCTHTYT
CTPOMTENsHBIX  KOHCTpykuui umenn B.A.  Kyuepenko (A0  «HHI]
«Crpoutrensctsoy — ITHUMCK um. B.A. Kyuepenko), 3akpeiToe akiupoHepHoe
obmectBo «lleHTpansHbif opmeHa Tpynosoro KpacrHoro 3HaMeHnm Hayd4HO-
HCCNENOBATENbCKHH U IIPOSKTHBIM HHCTUTYT CTPOUTENBHBIX METANIOKOHCTPYKIHH
uM. HJIL Memsaukosay (3A0 «THMMIICK wuMm. HII. MensHuKOBa»),
OefepansHoe ToCyZapcTBeHHOe OMODKeTHOEe o00pa3zoBaTeNbHOE Yy4pexIeHHe
BeIculero obOpazoBanus «HanuosaneHBIH MccaenoBaTensCKui  MockoBekumid
TOCyJlapCTBEHHBIH CTpoMTenbHBIH yHHBepcuter» (PI'BOY BO HHUY MICY),
QegnepasisHOe TrocyAapcTBeHHOE OromkerHoe 06pa3zoBaTeNBHOE yUpexIeHHe
BBIcLIero obpaszopanus «Caukr-IletepOyprekuit rocy1apcTBEHHBIH apXHTEKTYPHO-
crpoutensHbli yHuBepcute» (PIBOY BO «CIIGIACY»)

2 BHECEH TexuudeckuM KXoMHTeTOM IO craHiapTuzauuu TK 465
«CrpouTeNsCcTBOY

3 IIOAT'OTOBJIEH k yrBepxaeHuo JlenapTaMeHTOM TpafoCTPOUTENBHOH
JIEATENBHOCTH M apXWTEeKTYpsl MHHHCTEPCTBa CTPOMTENBCTBA M KHIMIIHO-
KOMMYyHaJIBHOTO X03s#icTBa Poccuiickoii ®enepanuu (Munctpoii Poccuu)

4 YTBEPXJEH npukxazoM MHHHCTEpCTBa CTPOMTENBCTBA H JKHMIHIIHO-
KOMMyHaJsHOro xossiicta Poccuiickoit ®enepanuu ot 31 mas 2017 . Ne 828/mp
¥ BBeJleH B JeiicTBue ¢ 1 gexabps 2017 r.

5 3APETMCTPHPOBAH ®epepanbHbIM areHTCTBOM IO TEXHHYECKOMY
perynupoBaHuio 1 MeTponoru (Poccrannmapt)

6 BBEJIEH BITEPBBIE
B cay D 1pa (3 ) unu omatenst Hac ye20 ceoda np e g 0
6ydem onybIUKOBAHO 6 Y padke. C VIOUAn UHDOPMANIA, YBEOOMIEHUE U MEKCMb!
makaice 6 unghopmay it obuyezo no; —Ha oguy oM catime paspabomyuxa

P
(Muncmpoii Poccuu) 6 cemu uimepnem

© Munctpoit Poceny, 2017

Hacrosmuii HOpMaTHBHBIH JOKYMEHT Ha MOXeT ObIThb MONHOCTHIO HIM YaCTHYHO BOCTPOM3BENEH,
TUPaXUPOBAH U PacnpOCTPaHEH B KayecTse o(HLMANLHOTO HW3jaHNs Ha Teppurophu Poccuiickoli denepauny 6e3
paspeienus Muncrpos Poccuu
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Brenenne

Hacrosiumii cBOA UpaBH BHINOJHEH [UIA TIOBBIIICHMS YPOBHA ©€30mMacHOCTH JHONEeH
B 3JaHHAX M COODY)XCHHMSX M COXPAaHHOCTH  MarepHaNBHBIX  LEHHOCTEH B
coorBerctBuM ¢ QPepepanbHeM  3akoHoM or 30 gekaGps 2009 r. Ne 384-03
«Texuuueckuif pernameHT o G6e30MacHOCTH 3JaHMil M COOPYXEHHH», FapMOHM3aLUH
HODMATHBHBIX  TpeOOBaHHH C €BPONCHCKMMH K  MEXAYHApPOAHBIMH  HOPMATHBHEIMH
JOKYMEHTAMH, TpPHMEHEHHs  eIMHBIX  METONOB ONpeNeNeHHs  SKCIYaTAalMOHHBIX
XapaKTEpHCTHK H METOJOB OLEHKH.

Hacrosmmii cBoy mpasun paspaboran AO «HULL «Crpourenscreo» — IHUUCK  uM.
B.A. KyuepeHko B cocTaBe CHENHamMCTOB: J-pa TeXH. Hayk: M./ Beoaxos, I1[
Qoeccxuil, I1.T. Epemees; xanAuAaTsl  TEXH. HayK: MH. I'ykoea, [.B. Kowun, EP
Mayenunckui, MP. Ypuyxuii, MH Dapgens, 5.C. Lemnun, unosc. C.B. Iypos; 000
«HUWIICK uM. MensnykoBa» (kaug. Texs. Hayk O.JI Aiipyman); HAY MI'CY (n-p Texs.
Hayk A.P. Tycuun); 3A0 «Opkon» (a-p Texn. Hayk I.Z. Benwuit); KI'TY (a-p TexH. Hayk
AH. Ilpumeikun) Tipun y4yacTHM KaHA. TexH. Hayk A.A. Hmmosa, A.S. Mapreinioka, M.B.
Jlaznroka.
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Croa npaBuJ
KOHCTPYKIHUU CTAJIHBIE.
ITPABHUJIA IPOEKTUPOBAHUSA

The construction of steel.
Design rules

Jara sBeaenns 2017-12-01

1 O6xacTs npuMeHennst

1.1 Hacrosumii cBoJ NpaBHN yCTaHaBAHBaeT TpebOBaHHS H PACHpPOCTpaHACTCA Ha
IPOECKTHPOBAHHWE M PacyeT CTANbHEIX CTPOMTENBHBIX KOHCTPYKUMH 3HAHHH M COOpYXEHHH
pa3IMYHOro HasHaveHHs, paboTaromux NpH Temmeparype He Beime mmoc 100 °C u He Huxe
muHyc 60 °C.

Hacrosmue npasuna He paclpoCTPaHSIOTCA HA OPOESKTHPOBAHHE CTANTBHBIX KOHCTPYKIMH
MOCTOB, TPAHCIIOPTHBIX TOHHeNeH U TpyO noJ HaCHIIAMHY.

2 HopmaTHBHBIE CCHLIKH

B HacrosimeM CBOZE NpaBHII HCIONBE30BAHBI CCHUIKM Ha CIEHYIOLINE HOPMATHBHBIE
JOKYMEHTBI:

T'OCT 380-2005 Crans yraepomucTast 0G5IKHOBEHHOr0O KadecTBa. Mapku

I'OCT 535-2005 Ilpokat copToBoif 1 $hacOHHBIH H3 CTalH YIIIEPOXHUCTOH OOGLIKHOBEHHOTO
kauecTBa. OOIHMe TEXHHYECKUE YCIOBHA

T'OCT 977-88 Otnueky cranshbie. OOIIHe TEXHHYECKHE YCIOBHA

FOCT 1050-2013 MerannonpodyKuusi H3 HEJIETMPOBAHHBIX KOHCTPYKIMOHHBIX
Ka4yeCTBEHHBIX M CIIEUHANIBHEIX cTaseli. O0mue TeXHUYEeCKHe YCIOBASL

I'OCT 1497-84 Metannsl. MeTos! HCOBITaHRH Ha pacTsHKEHHE

I'OCT 2601-84 Crapka MeTa/uioB. TepMHHEL M ONPEACCHHS OCHOBHBIX IIOHATHIH

I'OCT 3062-80 Kanat onunaproii csusku tuna JIK-O xoncrpykuun 1x7 (1+6). CopramenT

I'OCT 3064-80 Kanar oaumaphoif cBuBku THHa TK xoHcTpykuum 1x37(1+6+12+18).
CoprameHT

T'OCT 3066-80 Kanar gsoiinoit ceueku tuna JIK-O xonHctpykimu 6x7 (1+6)+1x7(1+6).
CopramenT

I'OCT 3068-88 Kanar cranpmodi nmoidiHoit cBuBku Tunma TK xoHcTpykumu 6x37
(1+6+12+18)+1x37 (1+6+12+18). CopTameHT

I'OCT 3081-80 Kanart asoitro#t ceuexu Tuna JIK-O konctpykimn 6x19 (1+9+9)+7x7 (1+6).
CoprameHT

I'OCT 3090-73 Kanars! cransieie. KaHat 3aKpbIThIH HecyInuit ¢ OTHHM CII0eM 3€To0pasHoOM
npoBoJIokH ¥ cepreynukoM tuna TK. CopramenT

T'OCT 3822-79 Ipososioka GuMeTamrdeckas crajieMensas. TeXHU4YeCKUe YCIOBHA

I'OCT 5264-80 Pyunas nyroeas cBapka. CoemuHeHHMs cBapHble. OCHOBHBIC THIIEL,
KOHCTPYKTHBHBIC 3JIEMEHTH! ¥ pa3MephI

I'OCT 6402-70 111ati651 npyxunnnsie. Texauueckue ycnoBus

T'OCT 7268-82 Crams. Meton onpezieNeHHs CKJIOHHOCTH K MEXaHHYECKOMY CTAPEHUIO 110
HCIBITAHUIO Ha YIApHBIA H3rH6

I'OCT 7372-79 Ilporosoka craibHas kKaHaTHas. TeXHU4YecKHe YCIOBHS

TOCT 7669-80 Kanat msoiinoit cpupku tuna JIK-PO xonctpykuuu 6x36 (1+7+7/7+14)
+7x7(1+6). CopramesT

T'OCT 7675-73 Kanatel cranbhuble. KaHar 3akpbiTelif Hecymud ¢ OAHHM ClIOEM
KJIMHOBMIHOMN ¥ OHUM CJIOeM 3eTo6pa3Hoii ipoBosiokH U cepaeunnkoM tuma TK. Coprament

H3aanue opnunansHoe
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TOCT 7676-73 Kanarst crampuble. KaHaT 3aKkpsIThIi Hecymuii ¢ JByMS CIOSMH
KJIMHOBHIHOHM U oHUM citoeM 3eToOpazHo# npoBosnioky u cepaeunukoM tumna TK. CopramenT

I'OCT 8050-85 [ipyoxuch yrnepoja razoobpasnas u xuaxas. TexHuueckue ycIoBAs

I'OCT 8713-79 Ceapka moxm ¢mocoM. Coengunenus csapHple. OCHOBHBIE THIIBL,
KOHCTPYKTHBHEIE 2IEMEHTHI H pa3sMephl

I'OCT 8731-74 TpyOsl crambHble GeclIoBHBIE TopsuenedOopMHUpOBaHHBIE, TeXHHYEeCKHe
TpeboBaHus

I'OCT 9087-81 ®mock! cBapouHEIe IIaBiIeHbIe. TeXHUYeCKUe yCIoBUS

I'OCT 9454-78 Mertamnsl. MeTox MCIBITAHHA Ha YAapHBIH M3rHO IpH NOHMKEHHBIX,
KOMHATHOH ¥ HOBHIIIEHHEIX TEMIEpaTypax

T'OCT 9467-75 3Onextpoab! IOKPHITHIE METAJUIMYECKHE Ui PY4uHOR IYroBOH cBapKu
KOHCTPYKIIMOHHBIX M TEILIOYCTOHYMBEIX cTanel. Tumsl

I'OCT 10157-2016 AproH razoo6pasHsiii 1 sxunkuif. TexHudeckue ycIoBHs

I'OCT 10605-94 Taiixu IIecTHIpaHHEIE C JUaMeTPOM pe3s0Bl CBBILE 48 MM Kiracca
ToyHocTH B. Texnuueckue ycnopus

I'OCT 10705-80 Tpy6Gr1 cranbHble aNneKTpocBapHble. TeXHHUECKHE YCTOBUS

I'OCT 10706-76 TpyGei CTajbHbie 3MEKTPOCBApHBIC NPSIMOIIOBHBIE. TeXHHUYECKHE
TpeboBanus

T'OCT 10906-78 111aii6p1 Kocsle. TexHHYECKHE YCIOBHA

T'OCT 11371-78 1llaii6r1. Texauueckue yCIOBUS

I'OCT 11474-76 Ilpoduiu cTanbHBIe THYTHE. TeXHUYECKHE YCIOBUS

I'OCT 11533-75 ABToMaTnyeckas U MOJyaBTOMaTH4eCKas AyroBas cBapka Nnox (urocom.
CoexnuHeHus CBapHHIC TOJA OCTPHIMH M TYNbIMH yriamu. OCHOBHBIE THIIBI, KOHCTPYKTHBHBIC
3JIEMEHTHI ¥ pa3Mepsl

I'OCT 11534-75 Pyunas gyropas cBapka. CoequHeHHS CBapHbIE NOX OCTPHIMH H TYTIBIMH
yriaamy. OCHOBHBIC THITBL, KOHCTPYKTHBHBIE 3]IEMEHTEI H pa3Mephl

I'OCT 14637-89 IlpokaT TOJCTONHCTOBOH M3 YIMEPOIMCTOH CTamd OOBLIKHOBEHHOTO
KagecTBa. TeXHHYeCKHe YCIOBHS

TOCT 14771-76 dyroas cBapkxa B 3amuTHOM rase. CoemuHenHs cpapHbie. OCHOBHEIE
THIIBI, KOHCTPYKTHBHBIE JIEMEHTHI H Pa3MepHI

T'OCT 14776-79 Jlyrosas cpapka. CoemuHeHus cBapHbIe TodeyHble. OCHOBHbIE THIIHI,
KOHCTPYKTHBHBIE 3IEMEHTHI 1 pasMephl

I'OCT 14954-80 Kauar nmpoiinoi#t csmpku Tuma JIK-P komcTpykuum 6x19(1+6+6/6)
+7x7(1+6). CoprameHT

I'OCT 16523-97 IlpokaT TOHKONHCTOBOH M3 YIJIEPOXMCTOH CTany KayeCTBEHHOH Hu
OGBIKHOBEHHOTO KauecTsa obuiero HazgaueHus. TexHu4eckue yCnoBus

['OCT 17066-94 ITpokaTt TOHKOIHCTOBOM U3 CTAIH MOBBIIEHHON IPOYHOCTH. TeXHUYECKHE
ycnoBus

I'OCT 18123-82 Iaii651. O6mue TeXHHIECKHE YCIOBHA

I'OCT 18126-94 Boxts! 1 raiiku ¢ zuaMeTpoM pe3sOrl cebie 48 mm. Obiine TexHHYeCKHe
YCIOBHUS

IF'OCT 18901-73 Kanartel cranpHble. KaHaT 3aKkpHITBIH HeCymMH C JByMS CHOSMH
3eTobpasHoli nmpososnoku u cepaeunuxoM Tuna TK. CoprameHT

I'OCT 19281-2014 TIpokat noBkieHHOH npoyHocTH. OOiie TEXHUYECKHE YCTIOBHS

T'OCT 22727-88 I1poxat TUCTOBOI. MeTonp! yIbTpa3ByKOBOTO KOHTPONS

'OCT 23118-2012 KoHCTpYKIMHK CTaNBHbIE CTPOUTENbHEIE, OOINHe TEXHUYECKHE YCIOBUSL

T'OCT 23518-79 Iyroeas cBapka B 3alMTHEIX razaX. CoeAMHEH s CBapHbIE IO OCTPBIMH
H TYnbIMY yry1aMi. OCHOBHBIE THIIBI, KOHCTPYKTHBHBIE JJIEMEHTHI H Pa3Mephl

I'OCT 24045-2016 Ilpoduin cTanbHEIE IHCTOBHIE THYTBIE C TPaNelHeBUAHMME rodpamMu
UL CTPOUTENBCTBA. TEXHHYECKHE YCIOBHS

T'OCT 24379.0-2012 Bonars! dynaaMenTHble. OBIHe TEXHHYECKHE YCITOBUS
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T'OCT 24379.1-2012 Bontsi pynaamenTHHE. KOHCTpyKIus ¥ pasMephl

IF'OCT 26271-84 IlpoBosioxa mOpoWKOBas I IOYTOBOM CBAapKH YTJIEDOAHCTHIX H
HU3KOJIETHPOBaHHBIX cTanel. Ofimue TeXHUYECKHE YCIOBHS

T'OCT 27751-2014 HanmexHOCTH CTPOUTENBHBIX KOHCTpYKIHMH u ocHoBaHui. OCHOBHEIE
TIOJIOKEHHUA.

I'OCT 27772-2015 Tlpoxar mis CTPOHTENBHBIX CTAIBHBIX KOHCTpykumit. OO6mme
TEXHUYECKHE YCIIOBHS

I'OCT 28548-90 Tpy6s1 cranbHble. TepMHUHEL H ONIpe/eeHUs

I'OCT 28870-90 Crass. MeToAE! HCIIBITAHUS Ha PacTsHKeHHE TOJCTONUCTOBOTO NPOKaTa B
HalpaBJIeHHH TOJIHHb!

I'OCT 30245-2003 Ilpodwiiu cranbHble THYTHIE 3aMKHYThI€ CBapHBIC KBaJIpaTHBIE M
NPSMOYTOJIBbHBIE IS CTPOUTENbHBIX KOHCTpyKIHi. TexHuueckue ycIoBus

I'OCT 32484.3-2013 BoNTOKOMIUIEKTH! BBICOKONPOYHBIE JUIS NPEIBAPHTEILHOrO
HaTSOKEHHUA KOHCTpyKuuoHHbe, Cucrema HR — KOMILIEKTHI LiecTUrpaHHEIX GOJITOB H Faex

T'OCT ISO 898-1-2014 Mexanmnyeckue CBOHCTBa KpPENEeXXHbIX U3IENH U3 YINEPOIHUCTHIX H
JlersupoBaHHbIX cranef. Yacts 1. BoNTH, BUHTH 1 NHIMALKE YCTAHORIEHHBIX KIIACCOB IIPOYHOCTH
C KPYIHBIM H MEJIKHM IIArOM pe3b0bl

T'OCT ISO 4032-2014 Taiixu wecTturpanssie HopManekie (Tan 1). Knaces tounocTn A 1
B

I'OCT ISO 8673-2014 Taiixu mecTUrpaHHbIe HOpMaiabHble (THN 1) ¢ MENKHM Imarom
pe3pbsL. Kinacces! ToyHocT A u B

I'OCT P 52246-2016 IIpokar MucTOBO#M rops4eonnHKOBaHHEIH. TexHHIecKue yCIoBUsS

T'OCT P 52643-2006 BonTsl u ralikd BBICOKONPOYHBIE M LIAHOBI JUIS METAIUTHYECKHX
KOoHCTpYyKIUHi. ObLIKe TEXHHYECKHE YCIOBHS

I'OCT P 52646-2006 Iaii6sl Kk BBIOCOKONPOYHBIM GOJNTAM IS METaJUTHYECKHX
KOHCTpyKuuil. TeXHHYeCKHe YCHOBHS

T'OCT P CO 857-1-2009 Crapxa u poacreenHsie mpoueccsl. Cinosaps. Hacts 1. [Ipoueccs
cBapky MeTatoB. TepMUHEI H onpeleneHus

I'OCT P HCO 898-2-2013 Mexanuyeckne CBOHCTBA KpPENEXKHBIX M3AEIHH M3
YINIEPOOUCTHIX U JIETHPOBaHHBIX cTanei. Yacts 2. 'alikn yCTAHOBIIEHHBIX KJIACCOB IPOYHOCTH C
KPYTHBIM H MEIIKUM IIaroM pessOr!

I'OCT P KCO 4014-2013 Bonts! ¢ miecTurpaHHoii ronoskoit. Kitaccs Tounoct A u B

['OCT P YICO 4017-2013 BunTs! ¢ mecTurpannoi ronoskoit. Kiracest Touoct A u B

I'OCT P UCO 4759-3-2009 Msnemus kpenexusie. Jomycku. Yacts 3. ITnockue kpyrisie
mai6e! Ui 60nTOB, BHHTOB M raek. Kiaces: Tounoctu A n C

I'OCT P YICO 8765-2013 Bonthl ¢ IMeCTUrPaHHON TOJOBKOH C MEJKHM IUAaroM pe3bOEL
Knaccer! Tounoctt A u B

CIl 14.13330.2014 «CHull II-7-81* CrpomTenscTBo B ceifcMuyeckux paifoHax» (c
u3meHenueM Ne 1)

CIT16.13330.2017 «CHuIT I1-23-81* Cranbhble KOHCTPYKLME»

CII 17.13330.2011 «CHmuII 1I-26-76 Kposu»

CI120.13330.2016 «CHuII 2.01.07-85* Harpysku u Bo3aedCTBHA»

CI128.13330.2017 «CHulII 2.03.11-85 3amuTa cTpoUTENbHBIX KOHCTPYKLHMI 0T KOPPO3UH»

CIT 43.13330.2012 «CHulI 2.09.03-85 Coopyxenust IpOMBILINEHHEIX IPEAIPUITHIE» (C
nsMenerueM Ne 1)

CIT 63.13330.2012 «CHuIl 52-01-2003 Beronnble U xene300€TOHHBIE KOHCTPYKLHH.
OcHoOBHBIE MONOXEHU (¢ M3MeHeHusMH Ne 1, Ne 2)

CIT 70.13330.2012 «CHulIl 3.03.01-87 Hecymye u orpaxiaroiue KOHCTPYKIMH» (¢
usMeneHueM Ne 1)

CII 112.13330.2011 «CHull 21-01-97* [Tosxapuas 6e30MacHOCTD 3AaHAN H COOPYKEHH»

CIT 131.13330.2012 «CHulI 23-01-99* Crpoutensias KIuMaTonorus» (¢ uameHenueM Ne
2)
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ITpumewyanue— Ipy nonb30BaHUN HACTOSALIMM CBOJOM MpaBii nenecoobpasHo NnposepuTh neficrane
CCBUIOYHBIX IZOKYMEHTOB B HH(OpMauuOHHOH cucTeme oOLEro NONb30BRHHA — Ha oduuUuaTbHOM calite
¢enepanbHoro opraHa UCMONHUTENLHON BIAaCTH B cdepe CTAHNApTH3aLMK B CETH MHTEPHET WIK NO eXeroaHoMy
HHQOPMaALOHAOMY ykasaTemo «HaloHalbHbIe CTaHAAPTHI», KOTOPbIA OnyOIHKOBAH N0 COCTOARMIO Ha 1 AHBaps
TEKYLIEro roaa, M No BLIYCKaM €XeMeCTHHOro MH(OPMAlMOHHOrO ykasaTena «HauuoHaNbHbIE CTABIApTH» 3a
TeKyWui rog. Ecin 3aMeHeH CCLUIOUHBIH NOKYMEHT, Ha KOTOPHIM NaHa HENATHPOBAHHAA CCUTKA, TO PEKOMEHIYETC s
MCTIONb30BATh ASHCTBYIOILYIO BEPCHIO 3TOIO HOKYMEHTa C Y4ETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO M3MEHEHHUH.
Ecny 3aMeHeH CCBIIOYHBIH JOKYMEHT, Ha KOTOpBIH JiaHa AaTHPOBaHHAs CChbUIKA, TO PEKOMEHIYETCA MCMONb30BaTh
BEPCHIO 3TOT0 JOKYMEHTa ¢ YKa3aHHBIM Bbille IOZOM YTBepxkIeHus (mpHuATHa). Ecnu nocne yTeepxaeHUs
HaCTOAUIETo CBOJA MPABHJI B CChUIOYHBIH JOKYMEHT, Ha KOTODBIH aHa JaTHPOBAHHAA CCHLIKA, BHECEHO M3MEHEHMe,
3aTparuBarollee NOJOXKEHHE, Ha KOTOPOE JaHa CChIIKa, TO 3TO MOJIOXKEHHE PEKOMEHIYETCH NPHMEHATH 6e3 yyeta
NaHHOTO M3MeHeHNA. EClM CChINOYHBIA JOKYMEHT OTMEHEH 663 3aMEHBI, TO NONIOKEHNE, B KOTOPOM [aHa CChillka Ha
HEro, peKOMEeHIyeTCs NPHMEHATH B YacTH, He 3aTparupatoleif 3Ty cceuiky. CelieHHs 0 AeHCTBHH CBOROB NDABII
uenecoobpasHo nposepuTs B denepanbHoM HHOOPMALHOHHOM (OH/E TEXHHUECKHX PErIaMEHTOB H CTAHAAPTOB.

3 TepMuHbI ¥ onpeaeIeHust
B nacrosinem cBoze npaeun npuMeHensl Tepmunsl no I'OCT 2601, TOCT P UCO 857-1,
IF'OCT P UCO 17659 u TTOCT 28548.

4 OCHOBHBIE N0JIO’KEHHS pacyeTa

4.1 O6mue moJIoKeHNs

4.1.1 Pacder craneHBIX KOHCTPYKUHMH CHeAyeT BBUIONHSATE II0 METOAY IIPENCIBHBIX
cocrosHut B cootBeTcTBMHU ¢ 'OCT 27751.

IIpedenvHble COCMOAHUA KOHCMPYKYUL — TaKUe COCTOSTHYUSA, IPH NPEBBINCHUH XapaKTEPHBIX
NapaMeTpOB KOTOPHIX OIKCIUIyaTalliss CTPOMTENbHBIX OOBEKTOB (3JaHHM M COOPYXEeHHH)
HEZONYCTHMA.

4.1.2 Hopmanvvas skcniyamayus — SKCIUTyaTaldss KOHCTPYKIHMH B COOTBETCTBHH C
YCIIOBHSAMH, NPEAYCMOTPEHHBIMH B CTPOUTENBHBIX HOpPMax MM 3aJaHHM Ha IIPOEKTHPOBAHHE,
BKIIOUasd COOTBETCTBYIOIIEE TEXHHMYEeCKoe OOCIyXHBaHUE, KANUTAIGHBIE PpEMOHT U
PEKOHCTPYKLHMIO, KOTOpas OCywmiecTBiseTcs ©e3 OrpaHMYeHMH B COOTBETCTBHH C
TEXHOJIOTHYECKUMHM ¥ OBITOBHIMH YCIOBHAMH; YUHTHIBaeT Oe3zomacHyio pabory mozaeil B
cootBeTcTBHH ¢ [1]; GezomacHyro paboTy oOopynoBaHMS M COXPaHHOCTH Orpa{JAIOMIMX
KOHCTPYKIHH.

4.1.3 B cootserctBuu ¢ TpeboBanusmMu 'OCT 27751 npu pacyeTax CTaNbHBIX KOHCTPYKLHR
Ha JeHCTBHE COOTBETCTBYIOUIMX HArpy30K HeoOXONHMMO y4HTHIBAThH HX MIpENENbHbIE COCTOSHHS,
npuBeneHHbIe B Tabnuue 1.

Ta6bnuuoa 1
I'pynina npeaeaLHOro [IpenenanHoe cocTosAHKe
COCTOSIHHA Bun XapaxTepucTuka
IMepsas IoTeps Hecywieit criocobrocTy ¥ | Paspymenue moboro xapakTtepa (HanpuMep,
BO3HHUKHOBEHHE aBapHitHON TUIACTHYECKOE, XPYIKOE, YCTANOCTHOE);
CUTYalHH - oTeps YCTOWYHBOCTH
[NonHas HeNPHUroAHOCTb K YpesmepHble nehopMaLyi B pe3ynbTate
IKCIUTYaTaluH pgerpagauun® cBoHCTB cTany;
- HeYNpyruii CABHI B COEAMHEHUAX;
- KaYeCTBEHHOE 3MEHEHHE KOHQUIYpaUnu
Bropas CocrosHus, npy npesblileHuy | JlocTiokeHHe npenensHeix AehopMailiii KOHCTPYKLIMK
KOTODPBIX HapyluaeTcs (npenenbHbIl Nporub, yrisl NOBOPOTA, 0CANKA);
HOpMabHas 3KCTyaTauus - DOCTHXEHUe NpeieIbHbIX ypoBHeil konebanuii
KOHCTPYKLMH, MCUeprbiBAETCA | KOHCTPYKLMH, HapyIIAlOMX HOpMaibHYIO paboty
pecype AONTOBEUHOCTH HIM obopynoBanua uni pusnonsoruyeckuil komdopr ang
HapyILaloTCs YCAOBHA moneit;
KoMopTHOCTH - 00pa3oBaHKe TpeLlkH, He HapyLIarOWUX

HOpMAJILHYIO 3KCIUTYATAaLHIO 061beKTa;
~ CABHI' B COCHMHEHHUAX,

i
H
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- IpyTHe ABNEHKA (HaPHUMED, KOPPOIHOHHBIE
TIOBPEXNEHH)
Ocobbie npenensble |Ocobbie Bo3neHCTBUA I TIpesbimenye Takux Bo3ASHCTBUI NPUBOANT K
COCTOSHHUS CHTYaLUH PaspyILEHKIO KOHCTPYKIHI ¢ KaTacTpodHuecKMH
NOCNeACTBHAMH
*lIerpazxaum CBOHCTB CTalu BO BPEMEHH — NOCTENICHHOC NOHMIKCHUE YDOBHA JKCIUTYaTALUMOHHBIX XapaKTEPHCTHK CTalH,
MPOLIECC WX W3MEHEHMS B CTOPOHY YXYAUIEHHA OTHOCHTE/BHO NMPOEKTHLIX 3HAYCHUIA.

4.1.4 HopmaTtupHEIE 3HaueHNUs HArpPy30K, K03(GQHUIMERTE HALEXHOCTH II0 HAarpysKe Yy 1
KO>b(ULHEHTHl COYCTAHHH HAarpy30K IUIS ONpElEICHHS HX PAaCUeTHBIX 3HauyeHHui cleiyer
npuHAMatk cornacHo CIT 20.13330. TIpu npoBepke KOHCTPYKIME HO NPEAETBHBIM COCTOSHHMSM
IIEPBOM IPYIIIBE! HeOOX0AuMO TIpHHUMATH Yr> 1,0 (32 HCKIIFOYEHHEM YCTaIOCTHOrO paspyLieHus
H TEX CIIy4aeB pacyera, Korzia yMeHbUIEHHEe IOCTOSHHON Harpy3Ky yXyZIIaeT ycOBUS paboThl
KoHCTpykimi). Ilpy npoBepke yCTaNOCTHOTO paspylleHHs (BBIHOCHHMBOCTH) M IIPEAEIBHBIX
cocrosHui Bropoit rpymmst Yy < 1,0.

PacueTHble Harpy3kd, NpHMEHsEMBIE B pacyeTaX IO IEpPBOM TIpyHie mpeleibHBIX
COCTOsHHi, HA3BIBAKOTCS NPENENbHBIMHE, a B PaCYeTax 110 BRTOpOH Ipynie H Ha BHIHOCIHBOCTD —
SKCIUTyaTauuoHHsMH cornacHo CIT 20.13330.

IMockomabky npu Yr> 1,0 pacueTHsIe npeenbHble Harpy3KH NOBTOPSAIOTCA PENKO (HalpUMeD,
OT OJJHOTO KpaHa — ofuH pa3 B 20 ner; BeTpoBas — o1uH pas B 10-15 neT; cHerosas — B cpeHEM
onuH pa3 B 10-12 net; Ha nepekpHTHS — OZHH pa3 B 15-20 neT), cTanbHble KOHCTPYKUHMU IIPH
IpOBEPKE II0 NpPEAEHbHBIM COCTOSHHAM IIEpBOH IpPYNOBI (38 MCKIIOYEHHEM YCTANOCTHOTO
paspylIeHus) cHeAyeT pacCUUTHIBATE Ha ONHOKPATHOE AEHCTBHE STHX HArpy30K.

4.1.5 Lenp pacuera — He AOIYCTUTH C ONpelC/ICHHOH 06eCIeYeHHOCTHIO HACTYILICHHUS
TIpEeNeNBHEIX COCTOSHHM NMepBOM TpYINBl MM Iepexofa 3a NpefelbHbIE COCTOSHHA BTOPOH
FPYNIB! B TEYEHHE BCETO CPOKa IKCIUIyaTalMy 3HaHHH M COOPYKEHHUH, a TalKe B IPOLECCE UX
BO3BENICHUS NpH MHHHMANBHOM pacxofe MaTepHaloB H HauMeHbIIEH TPYIOEMKOCTH
M3TOTOBJIEHH S, TPAHCIIOPTHPOBAHHSA M MOHTaXa KOHCTPYKIIHI.

4.1.6 Ilpu pacuere HecyleH CIOCOOHOCTH CEYEHHS WJIM D3JIEMEHTa KOHCTPYKUHH
HanOornpllee BO3MOXKHOE 332 BpeMs SKCIUIyarauuM (MM Bo3BeleHUs) yeunde F B anemeHTe OT
PAacuUeTHBIX MpEECNBHBIX HArpy30K M BO3JEHCTBHH HE JODKHO TIPEBBIIATH COOTBETCTBYIOINEH
HaWMeHbIIeH MpeneNnbHOM Hecymmel CIMOcoOHOCTH S JJeMEHTa € Y4eTOM HavalbHBIX
HECOBEPILEHCTB

F<S. )
VYeunue F (IponosibHAs U MOMEpeyHas CRUIbY; U3rHOaomuil, KpyTAKi MOMEHTEI) CIIEXYET
onpenenars mo hopMmyne
F= Yn Yo Fui Yfis (2)
TIe Yn — K03 puuneHT HaexKHOCTH 1o HasHaveHuio (CIT 20.13330);
o; — K03 bHIEEHT nepexolia OT HOPMATHBHOI HarpysKH K YCHIIHIO;
Fpi — HOpMaTHBHAS Harpyska;
v — K03 pHIHEHT HaREXKHOCTH 11O Harpy3Ke.

IpenensHyo Hecyuryio CHOCOGHOCTH S, COOTBETCTBYIOUIYIO BHIY YCHIHA (CXKaTHIo,

PacTAKEHHIO, CABUTY, U3THOY, KPYUCHHIO U T. I.), HEOOXOXUMO ONpeAeNsTh Mo GopMyle
S= ﬁcDRn Ye/ Ym, (3)
rae B — ko3bduIHeHT, yIUTHIBAIOIIMIA BU YCUIIHS, NIPeAeAbHOe COCTOSHHE H paboTy cTanu 3a
NPEIENoM YIIPYTOCTH (@5 Qe; Pb; C U T. 11.);
® — reomeTpryecKas XapaKkTepHcTHKa ceuenus (4; W);

Rn» — HOpMaTUBHOE CONPOTHBIICHHE MaTepHaa;

Ye — KO3GUUMEHT YCTIOBHI paboTsI;

Ym — KO3 PULHNEHT HANEIKHOCTH IO MaTepuay.

HawyanpHpIMM HECOBEPUICHCTBAMH CTANbHBIX KOHCTPYKUME SBNSIOTCA COBOKYTHOCTH
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reoMeTPHYIECKHX OTKIOHeHMH GOPMEI M pasMepoB, (HaKTOpOB, BIHAIOMMX Ha CBOHCTBA CTaNH, H
OTCTYIUIeHHH OT TIPHESTO¥ pacyeTHOH CXeMBI, BO3HMKAIONMX IIPH H3TOTOBJICHHH,
TpPaHCIOPTHPOBAHHH ¥ MOHTaXKE KOHCTPYKLMH.

OCHOBHOE HEPaBEHCTBO METOJa MPeReNbHBIX cocTosHuM (1) MOXKeT ObITH NPEACTABICHO B
(opMe CpaBHEHHS YYMTHIBAGMBIX B pacyeTax HaNpMKEHHH ¢ WX NpeeNbHBIMH 3HAYCHHUAMH,
ycranaBmuBaembsMu CIT 16.13330.

4.1.7 Ilpn pacyeTe KOHCTPYKUHU# 110 NpEAENLHBIM COCTOSHHAM MONHOMH HENMPHUIOAHOCTH K
9KCIUTyaTalldy, nepeMemenna (ZedopManuu), COOTBETCTBYIOINHE pPacUeTHBIM 3HAYCHHSIM
NpefCNbHBIX HAarpy3oK M BO3ICHUCTBHM, HE IOMKHBI NPEBBINATh NpEACHBHBIX 3HAYECHHH
nepeMemmernit (nedopmanuif), yCTaHABIHBAEMBIX B HOPMAaTHBHBIX JOKYMEHTaX IO YCIIOBUSAM
HEOOXOMMMOCTH MpPEKpAIlleHHs OSKCIUTyaTallMd B CBSI3M C KA4YEeCTBCHHBIM HapYIICHHEM
TeOMETPHYECKOH (hOPMEL.

VYenopus pacyeTa Mo TpeAeNbHEIM COCTOSHMSM IONHON HENPUTOZHOCTH K SKCILTyaTalHH
CNeyeT peACTaBIATh B hopMe MPOBEPKY YCHIIM UK HapDKeHu (KaK IIpH pacuerax Hecymei
cnocoGHOCTH), ONpelenseMbIX ¢ y4eToM Heynpyrux petdopmanmii; sta dopma npuasra B CII
16.13330.

4.1.8 Tlpu pacuere KOHCTPYKIMH II0 NpPEAEIBHBIM COCTOSHMAM BTOPOHM IDYNIH
nepeMelleHus, napaMeTphl KoneGaHui M H3MEHEHHA IIOJIOXKEHHMA OT  PacyeTHBIX
9KCIUIyaTAllHOHHAIX Harpy3ok («HopmaruBHEIX» mo CII 16.13330, mockosnbky B 60NIBHIMHCTBE
ciydaes Yy= 1,0) He NOIDKHEI IPEBBILIATH NIPEACTEHO TOMYCTHMBIX 3HAYEHHUH STHX NEpEMEIeHHH
MM yKasaHHbIX napaMeTpoB, ycraHoBineHHbix B CII 16.13330 m B ApyTMXx HOpMaTHBHBIX
JIOKYMEHTaXx, T. €.

Sl ), @
rie f — nepeMerneHus WM IapaMeTpbl KoneOaHni ¥ H3MEHEHHS MOJIOKESHUS, BOSHHUKAIOIKE B
KOHCTPYKIUSAX OT AeMCTBHUS pacuyeTHBIX SKCINTyaTallHOHHBIX Harpy30K;

¥n — k03 GUIHEHT HagexHOCTH IO oTBeTcTBeHHOCTH o 'OCT 27751,
fu — oOpenensHO JIOMYCTHMBIE 3HAYEHHS JTHX [EpeMENIeHHN WM IapaMerpos,
periaMeHTHpyeMble TpeGOBaHNAMY HOPMAJNBHOH SKCIUTyaTalHH.

IIpu ycTaHOBNEHHH HOPMATHBHBIX 3HAYCHHH f, YUHTHIBAIOTCH HOPMANBHBIE YCIIOBHS AN
npe6GriBaHUg JHOAEH, paboTa TEXHONIOIHYECKOro 000pyNOBaHMSA, COXPAHHOCTh OrPaKNAIOIIHX
KOHCTPYKIMH.

4.1.9 BhiOOp pacdYeTHBIX CX€M, HCXOHHBIX NPEANOCHUIOK W JNONYIIEHHH HEOoOGXOmHMMO
ONIPEAENATH Ha OCHOBE MPHMEHAEMOr0 MeTOAa pacyeTa. IIpH HCIIONB30BaHUH BBIYHCIIMTEIBHOK
TEXHUKH HEOOXONMUMO YUMTHIBATh JCHCTBUTENbHEIE YCHOBHS pabOTBI KOHCTpYKUME H
PaccUHTHIBATh MX KaK €{MHEIE IPOCTPaHCTBEHHEIE cHCcTeMB!. [1pr GoNbIMX NpoNeTax UM BEICOTE
3aHAS H COOPYXEHMA, NPU MeMOpaHHBIX NOKDEITHAX H T. II. YYUTHIBAIOTCH HEYNpPYTHE
Jedopmanux cTay, nedopMHUPOBAHHBIE CXEMBI H F€OMETpHYECKas HETHHEHHOCTb.

IIpu6avxenHsle MeTOAR pacyeTa M (oljiee MPOCTEIE pacyeTHEIE CXeMBl, OCHOBaHHbIE Ha
pasleneHMH €IMHBIX NPOCTPAHCTBEHHBIX CHCTEM Ha IUIOCKHE KOHCTPYKIMH H OTACIBHBIC
3IIEMEHTEHI, CIIEAyeT IPUMEHATD NIPH y4eTe OCOOCHHOCTEH B3aUMO/ICHCTRYS IEMEHTOBR CTANBHBIX
KOHCTpYKIHH Mexay coboi 1 ¢ ocHoBaHHeM. [IpeanodreHue caeayeT 0TAaBaTb METOAAM pacyeTa
CTANBHBIX KOHCTPYKIHH KaK €IMHBIX IPOCTPAHCTBEHHBIX CHCTEM.

4.1.10 ITpu ympyrux nedopMalysx CTajiM Ui CTaTUYECKH HEOIpPEEeNMMEIX CTEPKHEBBIX
KOHCTPYKIIMH pacueTHbIe YCHIIMA ClefyeT ONpeeiiTh No HepedopMupoBaHHOH cxeme. Pacuer
Ha YCTOHYHMBOCTL OTHCHBHBIX CTEPXKHEH NIpW ACHCTBHM 3THX YCHJIHM CIEAYET BBIIONHATH IO
IedhopMHpOBaHHOM CXEME C YIETOM HEynpyrux aedopmaruii.

ITpu yuerte puznueckoit HeTMHEHHOCTH paboTHI CTANM [IPH AHATMTHYECKHUX WM 9MCIICHHBIX
pacuerax, IuarpaMMmy ec pabothl cniexyer mpuHHMare mo Ttabmmue B.9 m pucynky B.1
(npunoxenue B) CII 16.13330.2017. B ykasanHo# Tabnuue npusesieHs 0000MEHHbBIC TaHHBIE
JUIA BCEX HCTIONB3YIOIUXCA B CTPOUTENBCTBE cTaleli. Y4eT pasBUTHS MIacTHYecKuX AedopManuit
BBHIIOJIHSAETCH B COOTBETCTBHH € 4.4.
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4.1.11 PacgeTs! 31IEMEHTOB CTEPXKHEBBIX U OAJIOUHBIX KOHCTPYKUMH, a TaKXKe IUIACTHHOK,
o0pasyoluX CedeHHe, IIPH yyeTe HeyNpyrux nedopMauui cTamy CIERyeT BBHIIONHATH (IpH
MAaJIOCTH NIepeMELeHHH) C HCIIONb30BaHHEM NPUOTHIKEHHOTO BEIPAKEHMS U KPUBH3HH (T. €. Ha
OCHOBE reOMETPHYECKH JIMHENHOH TEOpUH).

ITpu aTOM crefyeT HPUMEHATH TEOPHIO MaBIX YNPYTOILIaCTHYECKHX nedopManmit mpu
[IPOCTOM Harpy>eHHH HIIH HCTIONIB30BaTh MOJENb KECTKOIIAaCTHYECKOTO Tena.

4.1.12 Tlo cBoe#f ¢usnuyeckodl INpPHPOLE CTPOUTENbHBIE CTAilH  SIBJISIEOTCA
YIIPYTOIIIaCTHYECKUM MATEPHATIOM C Pa3IHYHBIMH 3aBHCHMOCTAMH MeXAy AedopMalusMy H
HaNpsDKEHUSMH IIPH HarpysKe U pasrpyske. OQHaxo npyu nposepke KOHCTPYKIMH 110 IpeaeTbHbIM
COCTOSHMAM IEpBOH IPYNIBI HAa OJHOKPATHOE AEHCTBHE pAacyeTHBIX NPEAEHBHBIX Harpysok
NpHUMEHAEMBIC CTATH PaCCMATPUBAIOT KaK HEJIHHEHHO yOpyruil MaTepHall, XapaKkTepH3yronHics
OJHOH H TOH k& HEJIMHEHHOM HIIH KyCOYHO-IMHEHHOH 3aBHCHMOCTBIO MEXIY AedopMalsMu U
HaNpsUKeHWSIME TIPH Harpyske u pasrpyske (pucyHox 1, kxpusas OBAB).

o A

i
!
l

|
L
] &

Pucynox 1 — 3aBHCHMOCTB MeXIy HANPSKEHHAMH H AedopMannaMy Npn Harpyxenun 04 n
pasrpyske gJ1s ynpyronjacrudeckoro marepnaia AC, ais HeanHeiino ynpyroro marepuaia AB

Ecnu B npouecce neopMHPOBAHHS KOHCTPYKLHM B HEKOTOPBIX €€ HacTAX NOABHTCH
YacTHYHAas pasrpy3kKa, TO XKECTKOCTh CHCTEMBI B IIEJIOM NOJKHA YBEIHUHTHCA. B CBA3H ¢ 3THM
TIPUHATASA 3aBHCHMOCTE NPUBOAUT K HEKOTOPOMY 3allacy HeCymlel cHoCOGHOCTH, YTO HO3BOJLIET
B NPaKTHYECKHX pacyeTax HamexkHO IOJIb30BaThCs MOJENBIO HEMMHEHHO YIIpyroro MaTepHana.

4.1.13 Tlpu BO3MOXHOM YOBIBaHHM Harpy3ox, a TakKe IPH NOBTOPHO-TIEpEMEHHOH
Harpy3ke aHaju3 TOBENCHHS CTANbPHBIX KOHCTPYKUMH 3a HpelieNloM YIPYIOCTH JOIDKEH
OCHOBBHIBATBCS HAa MCHOJNB30BAaHHM MOJENH YNPYTOIUIACTHYECKOTO MaTepHana ¢ PasIHYHBIME
3aBUCHMOCTAMY MeXAy fedopMallusMK U HalpsDKEHHSMH IPH Harpys3Ke H pas3rpyske (PHCYHOK
1, xpusas OBAC).

4.1.14 Pacuet cTanbHBIX KOHCTPYKIHIH ¥ HX 3JIEMEHTOB Ha YCHIIHA OT AelCTBUS BHEITHAX
Harpy3oK HeOOXOZHMO BBINOJHATH C HCHONB30BAHMEM TFEOMETPHYECKHMX THIOTE3: IIOCKHX
CEYEHHH, CEeKTOPHANBHBIX IIICINAAEH U NPSIMBIX HOpMaJleH.

4.1.15 Tlpu pacuyere CTaJIBHBIX KOHCTPYKIMH M HX JJIEMEHTOB C Y4YETOM BIMSHHS
COOCTBEHHBIX OCTATOYHBIX HANPSDKCHHH G, (OT CBApKHM, IPOKATKH, XONONHOH MpPaBKH H T. A.)
cleayeT NpUMEeHSATh THIIoTe3y 06 anrebpaniyeckoM CyMMHPOBAHHH YCIHOBHBIX Aedopmanui & =
o/ E ¢ pebopmanusvy ot BHenmHel Harpy3ku (£ — MOZyNb yIpyrocTa).

4.1.16 HanexHOCTh ¥ 3KOHOMHYHOCTD CTATBHBIX KOHCTPYKIH JOMKHEI ObITh 00ecIIeYeHE!
O[HOBpEMEHHBIM  BBIMONHEHHeM TpeGoBaHMif K BBHIOOpY MaTepHaNOB, pacyeram M
KOHCTPYHPOBAHHIO (2 TaKXKE H3TOTOBJICHHUIO 1 MOHTaXKY).

4.1.17 Ilpun npoeKTHPOBaHHM CTANBHBIX KOHCTPYKUMI nonbop cedyeHuit HEOOGXOAMMO
BBIIOJIHATE C YUETOM TEXHHKO-3KOHOMMYECKOTO OOOCHOBAaHMS NPHHEMAeMOTO IPOEKTHOIO
pelneHusi, AeHCTBYIOIIEro copTaMenTa, npuMeHerus 3ddeKTUBHBIX Mapok cTaneif, npoduei,
yRUHLHPOBaHHBIX THIOBBIX MJIM CTAHAAPTHBIX KOHCTPYKIMH, a Takke apyrux tpedosaunnit CII
16.13330.
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4.2 IpenenbHble COCTOSTHUS CTANBHBIX KOHCTPYKIMI

4.2.1 Metogsl NpPOBEPKM CTANBHBIX KOHCTPYKIMII IIO NpPENENbHBIM COCTOSHHAM,
xinaccuduKanyss KOTOPHIX MpuBemeHa B Tabnuie 1, paspaloTaHbl ¢ yueTOM CBOHCTB CTaseH,
Ha3Ha4YeHUs M YCIOBMH SKCIUTyaTalMM KOHCTPYKLHH, BuIa uX paboThl, XapaKkTepa BHEIIHHX
Harpy3oK 4 Bo3JeHCTBHH, a TaKke TEXHOJIOTHH H3TOTOBNEHHS 1 MOHTaXa.

4.2.2 Ilnmactudeckoe paspylIEHHE OSJIEMEHTOB H KOHCTPYKIME CONpOBOXIaeTcs
3HAYMTENBHLIM pa3BUTHEM IUIacTHHecKuX HedopMmanmi, T. e. cTans paGoraer B objactu
ZIehopMHpOBaHHSL.

Ilpu  BHIIONHEHHH  PacyeTOB  KOHCTPYKOMI Ha  OCHOBE  HCaNH3HPOBAHHON
ynpyromnactudeckoit  (Ilpamarng) wummm xecrkomactHyecko — mmarpaMM  06nacThb
ZIehopMHpPOBaHHUS CTAH HE YIHTHIBAETCSL.

B coorBercteun ¢ CIT 16.13330 mposepky NIacTH4eCKOro paspyLIEHHs HEOOXOZHMO
BBITIONIHATE IIPH pacyeTe Ha HPOYHOCTh CHENYIOLUIMX DJIEMEHTOB M3 IUIaCTHYECKUX CcTayelf ¢
oTHOwmeHUEM Oy / oy >1,3 (rme o» — BpeMeHHOe CONpPOTHBIEHHE, 0003HAYaeMoe Op IO
HaIMOHAJNBHBIM CTaHAApTaM Ha CTallb; Oy — Mpelel TeKydecTH, oOo3HayaeMbllf Gr 110
HALMOHANILHBIM CTaHAAPTAM Ha CTaib), HECYIIMX CTaTHYECKYIO HArPy3Ky:

a) PacTSHYTHIX, HOPMalbHas SKCIUTyaTallds KOTOPBIX BO3MOXKHA H IIOCNE JOCTHIXCHHS
METaIoM Ipenena TeKydecTH (HEKOTOpHIC THIBI JIMCTOBBIX KOHCTPYKILHMI, B OCHOBHOM, C
PaBHOMEPHBIM paclipefie/ieHHeM PacTArHBalOLINX HANPSOKEHHUH: JIMCTOBBIC HACTHIIBL, OTAENIBHBIE
BHJIBI TPYOOIIPOBOKOB ¥ PE3EPBYAPOB C YUETOM OIIBITA HX SKCILIyaTaHMm);

6) ceuenuit, ocnablieHHBIX OTBEPCTHUAMYU AJIsT GONTOB, B 6ONTOBBIX KOHCTPYKUHAX, a TAKXKE
B MECTaX CTHIKOB, BBINOJIHEHHBIX Ha 6onTax (KpoMe KOHCTPYKIMI Ha BRICOKOIIPOYHBIX GONTAX);

B) PaCTSHYTHIX OZMHOYHBIX YTOJKOB, IPUKPEILIAEMBIX ONHOM HoNMKOH O0NTaMHU;

T) CTeHOK epdhOpUpPOBAHHEBIX OATIOK.

[Inactuueckoe pazpymeHue yumtThiBaercs cormacHo CIT 16.13330 Taxke mpu
YCTaHOBJIEHHH PACYETHBIX COIPOTHBIICHUH CBApHBIX B GOJNITOBBIX COSOUHEHHUI.

K nmnactuueckoMy paspymeHHIO CIeXYeT OTHOCHTH NpeliefbHbIe COCTOSHUS KOHCTPYKUHM
NpH IOBTOPSIOUIMXCA HArpyskax HO YCHOBHSM IIepEMEHHOH TeKydecTH H IIPOTPECCHBHOTO
paspyIIeHHs.

4.2.3 Xpymkoe paspylleHHe IPOUCXORHUT NPH HOMUHAIBHBIX HaNPSDKEHUAX, MEHBLIHX YeM
[pezesl TEKy4ecTH B DJIEMEHTaX 3HAYUTENBHOHM TONMHE! (s > 10 MM), HpH KOHLEHTpamHK
HalpsKeHUH, HH3KUX TEMIIEpaTypax MM yIApHBIX BO3ACHCTBHSX, HIM HIPH ONHOBPEMEHHOM
JIEWCTBHH yKa3aHHBIX (haKTOpOB.

B cootserctBun ¢ CIT 16.13330 cocoGHOCTD CTaNbHBIX KOHCTPYKLUI NpPOTHBOCTOSATE
XPYIIKOMY pa3pylIeHHIO cllefyeT obecreunBarh BHITOMHEHHEM TpeGoBaHMH K BhIOOpY craieh,
[IPYMEHEHHIO COOTBETCTBYIOLINX KOHCTPYKTHBHEIX pelleHnid, Texuonorun o0paboTky aetaneii u
00pa3oBaHUs OTBEPCTHH.

4.2.4 YcranocTHOe paspyllieHHe CONpOBOXAaeTcd o6pa3soBaHueM M Pa3BHTHEM TPELMH B
pe3ynbTaTe MHOIOKPATHO IOBTOPAIOLIMXCS CHJIOBEIX  BO3ACHCTBHMI OT MONBH)KHBIX,
BHODALMOHHBIX M JDPYTMX II€PEMEHHBIX HAarpy3oK, IPHJIOKEHHBIX HENOCPEeACTBEHHO K
KOHCTPYKIHSM.

ITposepka 3toro npenensHoro cocrosHus cornacHo CIT 16.13330 BrimosHseTCs pacyeToM
3NIEMEHTOB KOHCTPYKLMIL Ha YCTaNIOCTh B NpeAeNax YIpYyTHx AedopMaiuil CTaiM npy AeHcTRAY
PaCUETHBIX 3KCILTYaTAllMOHHEIX HarPY30K C yYETOM XapaKTEepHCTHK CTanel, BHIa HallpsOKEHHOTO
COCTOSHH S, KOHCTPYKTHBHOM CXEMBI y3J1a WM COSAMHEHH), TEXHONOruH 00paboTKH IeTalH, BUAA
Harpysk ¥ yycna IHKIOB HarpyxeHuit.

4.2.5 Tlotepa ycroiuusocTH (OpPMBI HJIM [ONOXEHHS XapaKTepH3yeIcs TeM, 4YTO
KOHCTPYKUMS HJIM 3JIEMEHT yTpaduBalOT CIIOCOOHOCTS COXPaHSAThH CBOE PABHOBECHOE COCTOSHHE,
COOTBETCTBYIOIIEE NEUCTBYIOUIMM IIPH 3TOM BHEINHHM HArpy3KaM ¥ BO3AEHCTBUAM.

IMpoeepky ycTo#iuMBocTH (GOPMBI HIIH MOJOXCHHS CHEXYeT BHIIONHATH JUI CHCTEMEI B
HENIOM U JUIS €€ OTACHBHBIX SIEMEHTOB.

B cooteercraun ¢ CIT 16.13330 npoBepka noTepH yCTORIHMBOCTH (HOPMBI 3aKITIOHAETCA B
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YCTaHOBIEHHH MAKCHMANBHOTO 3HAYeHHMs Harpy3Kd, KOTopas MoxeT OBITh BOCIPHHSATA
3MEMEHTOM, MMEIOIIAM HavyaibHble HECOBEPIIEHCTRA, IIPH pacdeTe €ro no AedopMUPOBAHHON
CXeMe € YYeTOM HEYNpPYTHX AedopMalliil cTany.

Pacuer Ha YCTOWYHMBOCTH MIACANbHONH CHCTEMBI WM 3JEMEHTOB B MpeNeNax YIpyrux
nedopmamuit ucrnonszosan B CIT 16.13330 mpu ompenmeleHHH pacYeTHBIX IJIHH CXKaThIX
CTepaHeH, yCTaHOBICHHH NPHUBEACHHOH rTHOKOCTH CKATHIX CKBO3HBIX CTEpXKHEH, IpoBepKe 6armok
Ha 0bIIyI0 YCTORUMBOCTD U T. A.

4.2.6 Tlepexon KOHCTPYKIMH B H3MEHACMYIO CHCTEMY XapaKTepU3yeTCs NPEBpallicHHEM ee
B KMHEMAaTHYECKHH MEXaHH3M, Y KOTOPOTO BO3MOXHOCTb M3MEHEHHS (HOpPMBI B HATIPaBIECHUH
JeHCTBHSA Harpy3Kd He OTPaHHYCHA HEKAaKUMH CBA3SMH.

4.2.7 TIpenensHoe COCTOSIHKME B pe3ylbTaTe TEKYUeCTH MaTepualia, HeynpyruX CIBHIOB B
COEIIMHEHHSIX, KAYeCTBEHHOIO M3MeHEeHHs KOHOHrypaiud O3HadaeT Iepexol] KOHCTpyKuuit B
TaKoe COCTOSHHE, KOrJa INpH CcoxpaHeHWM oOmed HecymeH cmocobHOCTH Heobxomumo
OPeKpaTHTh OJKCIUTyaTalldl0 KOHCTPYKIMH B CBA3M C CYIIECTBEHHBIM HapyIeHHEM
reoMeTpuyeckoli (POPMEI ¥ BHIMOJHUTH PEMOHTHHIE PaGoThl MO 3aMEHE MM BOCCTAHOBJICHHUIO
KOHCTpYKIMHA. YxazaHHOe IpeleNbHOE COCTOSHME, KaKk ¥ ToTeps Hecylle# CIOCOOHOCTH,
OTHOCHTCA K HepBoit rpymnne H NIpoBepseTcs Ha NeHCTBHE Te€X XK€ PacYETHHIX HpefelbHBIX
Harpysok.

B ornuume ot HecymeH cnocoOHOCTH, KOTAA KPHTEPHSIMH NpEINENBHBIX COCTOSHHH
SBIIIOTCS CHWIOBBlE (aKTOpH! (WIM Harpy3KH) H BBIIOJNHSAETCS NpOBEpKa YCHIMH WIH
HanOpsokeHu#, JUI4 MONHOM HENPHIOHOCTH K OSKCIUIYyaTallMH IpelelibHble COCTOSHHS
KOHCTPYKUHI NP COXPAaHEHHH HX Hecyleli ciocoGHOCTH MO CYIIECTBY HOJDKHBI OLEHMBATHCS Ha
ocHOBEe nehOpPMAalMOHHEIX KPHTEPHEB — OrpaHMYeHHWH mepeMeineHuii mnn nedopmauumit
KOHCTPYKLHi, paboTaroIuXx 3a peie/ioM YIpYyTroCTH.

IlpoBepka paccMaTpHBaeMOro HPEHCHBHOIO COCTOSHHSA BHIIONHACTCS B TPaAMLHOHHOH
tdbopMe cpaBHEHHA HanpsKeHuH (ycunuit).

4.2.8 TIpenensHsle COCTOSHHUSA 1O OIPaHMYCHUIO NIEPEMEIICHHUMN, CIBHIOB B COSANHEHHSX,
KoneGanMit M M3MEHEHMS TIIOJNIOXKCHMSA KOHCTPYKIMit H 3neMeHTOB (BTopas TIpymma)
XapaKTePU3yIOTCs TeM, YTO HapyIIAlOTCHd YCIOBHS HOPMAlbHOH SKCILTyaTalMH, CBA3aHHBIE €
npebsiBanueM moneH, paboroit TexHoIOrMYeckoro O0OOPYAOBAHHMSA M COXPAHHOCTEHIO
OTpaXIaroIKX KOHCTPYKIIHM.

3HaueHus yKa3aHHBIX NehOpMAllMOHHBIX BETHYMH, ONpele/seMble pacyeToM B Ipemenax
ynpyrux aedopmanuil CTaNK, He DOJDKHBI MPEBHIIATE NPEAENbHBIX 3HAUeHHUH, YCTAHOBIEHHBIX
CI120.13330.

B omiuuMe OT NpelenbHBIX COCTOSHMI IepBOH TIpyNIBI, BO3MOXHOCTH HACTYIUIECHHS
KOTODBIX HE JIOIIYCKAETCs CHCTEMOM YacTHBIX K03 HUIMEeHTOB METONA HPENETBHBIX COCTOAHMIH,
ycranosiennbie CII 16.13330 mna BTopoif Tpynnsl IpefenbHbIE 3HAYEHUS NIEPEMEINEHAN I
napaMeTpoB KoneOaHHH M HM3MEHEHHS MOJOKEHMS KOHCTpyKuuit mocturaotcs (HO He
NPEBOCXOAT) B npolecce paboThl KOHCTPYKIMH HPH NeHCTBUM PacUeTHBIX SKCIyaTalHOHHBIX
Harpysok.

4.3 Yyer ycnosuii paboThl # HA3HAYEHHS KOHCTPYKIHI.

Kospdnumenter Haae:KxHOCTH 1 YCJIOBHIH paGoThi

4.3.1 JlocTkeHHMe MaTepHanoM BPEMEHHOIO COMpPOTHBIIEHHS O3HAaYaeT IIOJIHOE
pa3pyllieHHe ero co BCEMH HENONYCTHMBIMHU MociencTBHAMH. [1o3ToMy HEHACTYNIEHHE 3TOrO
COCTOSIHMS JOJDKHO HMETh OTHOCHTENBHO GONbLIyI0 obecreyeHHOCTh, yTo gocruraercs B CII
16.13330 BBemenueM xodddunmerTa HagexHocTH Y. = 1,3. DtoT koaddHUMEHT uMeeTcs B
pacyeTHBIX GOpMyNax AJS MPOBEPKH SIEMEHTOB KOHCTPYKIHH, PACCIHUTHIBAEMBIX HAa IIPOYHOCTD
€ HCTONB30BAHUEM PACUETHBIX COMPOTHRIECHHH Ry, & TaKOKe yUTEH IIpH HA3HAYEHUM PAacHeTHBIX
COTIPOTHBIIEHHH JUIS CBAPHBIX H GOATOBBIX COENMHEHHH.

Ilpunsaroe 3HadeHue KoddduIKEHTa Y, obecneyuBacT BO3MOXKHOCTH HAAEXKHO
HCIIONB30BATh B pacyeTax AHarpaMmsl paboThl cTaneil B 30Hax Gonpiuux aedopmauuit. [Tpu sTom
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U1 Haubolee pacnpoCcTpaHeHHBIX MAIOYTIIEPOAUCTEIX INIACTHYHEIX CTajlel auarpaMma paGoThl
TIPDH 3TOM HCIONB3YETCS N0 3HAYEHHH OTHOCHTENBHBIX yIutnHeHuH € = 4 % — 5 %, 4ro xopoiuo
coryuacyercs ¢ SKCIepUMEHTANbLHEIMHI JaHHBIMH.

4.3.2 Ins yueTa cTENeHH OTBETCTBEHHOCTH 3aHMH U COOPYXEHHI BBeIeH K03 duIeHT
HaEXHOCTH 110 OTBETCTBEHHOCTH Yy, 3HaueHueE K03 G HIHEeHTa OIIpeeNSeTCs B 3aBUICHMOCTH OT
YPOBHS OTBETCTBEHHOCTH 3aHus winu coopyxenus. B T'OCT 27751 npuHATH TpH YpOBHA
OTBETCTBEHHOCTH, AJI1 KOTOPHIX MUHHMANbHOE 3HAUYCHHE Y, PABHO: ISt IOBEIUIEHHOTO YPOBHS —
1,1; ana sopmansHoro — 1,0; ansg nonmxenuoro — 0,8.

Ha xo3ddurmeHT HageXHOCTH 1O OTBETCTBEHHOCTH Y, CHENYET YMHOXalb pacdeTHbIE
3HAYEHMs HArpy30K, YCHIMH MM MHBIX Bo3zeifcTBHHM [cM. dopMmyiny (2)] u ZenuTh NpenenbHble
3HaYeHHS IepeMeleHIH NMapaMeTpoB KoseGaHnH W U3MEHEHHS MONOXECHHA KOHCTPYKUHMit [cM.
dopmyiny (4)]. IlpenenpHnie 3HaUCHHS HECYLIEH cTOCOGHOCTH S, onpeaenseMoit o popmyie (3),
ClleNyeT ACTUTE Ha KOOQDUIUEHT Y.

4.3.3 OcobeHHOCTH HEHCTBUTENBHON pabOTHI CTaiM, MEMEHTOB KOHCTPYKLMH H HX
COoelUHEeHHH, NMEIOLIHe CHCTEMATHYeCKHil XapakTep, HO He OTpakaeMble HENOCPENCTBEHHO B
pacuerax, yuutsisatoTes B CIT 16.13330 xoosbduumerTamMu yeioBuii paboTHl Yo ANd yueTa:

a) YIPOLIEHUS PaCIETHBIX CXEM IIPU pacyeTax Ha oOIIyIo yCTOHYHBOCTS CIIOMIHEIX 6aJIoK,
KOTOpBIE PacCHHTBIBAIOTCA KaK HASalbHO YNPYTHE CHCTEMBI, a TAKXKE CHKATBIX EMEHTOB M3
ONWHOYHBIX YTOJIKOB, IPHKPEIUIIEMBIX OHHOH IOJKOH M PacCUMTHIBAEMBIX KaK LIEHTPAILHO
CKaThIe, XOTS CXeMa MX paboThl COOTBETCTBYET BHELIEHTPEHHOMY CXKATHIO;

6) daxTHyecKHX 3HaYeHWH HadalbHBIX HCKPHBICHHH CKAaTbIX COCTABHBIX DIIEMEHTOB
TaBPOBOTO CEYEHHMS H3 YTONKOB, B KOTOPHIX B CBA3M C HECHMMETPHYHEBIM PACTIONIOKEHHUEM LIBOB
IpY TIpUBApKe MPOKIANOK MEXIY YTOJIKaMHI HadaJIbHbIE HCKPUBICHHUS NPEBHINAIOT YUHTHBaEMbIE
B pacyeTax;

B) BO3HEHCTBHS HAa KOHCTPYKIMH OONBIIMX HOCTOSHHBIX M JIUTEIRHO NEHCTBYIOMIHX
BPEMEHHBIX HArpy3oK, NpPHBOISLIMX B I@pOIeCCe OKCIUIYaTallMH K BBICOKOMY YpDOBHIO
HanpspkeHul, He3HAUHTEeNbHOE IPEBBIIIEHHE KOTOPOTO BHI3BIBAET ONACHOCTh HACTYILIEHHSA
NpenenbHbIX COCTOSHUI [IEpBOH IPYIIIBI;

T) JIOKaJIbHOTO IOBBIIIEHHUS IPOYHOCTHEIX CBOMCTR CTAIM BO3JIe OTBEPCTHIL NpH pacdeTe Ha
[IPOYHOCTH CEUEHHUH, ocnableHHBIX OTBEPCTUAMH 1714 GONTOB.

IMonpoGHele pasbsacHeHus STUX TpeGoBauuit npuBeeHs! B pasaene 7.

4.3.4 Tlpu pacuetax 60NTOBBIX coenuHeHUH K0 ULIEHTH] YeaoBUH paboTsl Ys BBENEHBI
UL

a) yueTa HepaBHOMEPHOCTH paboTel GonToB B MHOrOGONTOBBIX COEIAMHEHMAX Ha GonTax
Knacca TouHocTH B (Ys = 0,9);

6) MCKIIIOUEHMS BO3MOXXHOCTH PaspyIUCHHS COeNHHSEMBIX JIEMEHTOB PH YMEHBIICHHBIX
paccTosHUAX Mexay 6oNnTaMH U OT Kpas aneMeHTa Jo Omkaiimero oteepetus (Ys = 0,80 u 7y
=0,75).

ITpn pacuetax GONTOBBIX COETHHEHUN (BKIIOYAs OZHOGONTOBEIE) CENYET YUHTHIBATE
ko3 bunmenTs yenosuit paboTs! Y. B coorsercTsuu ¢ CIT 16.13330.

4.3.5 KoaddunuenTts! ycnosuit pabots! Ye (Ys) < 1 oNMHOBpeMEHHO YYHTEIBATh B PacyeTax
He cleayer.

4.4 OcoGeHHOCTH pacyeTa CTAJbHBIX KOHCTPYKIHIA ¢ y4eTOM Heynpyrux aedopmanuii

4.4.1 Vyer neynpyrux pedopMaimii 3a CueT HCIOJB30BaHUA ABYX BHIOB PacHETHBIX
COMpPOTHBIECHUH cTanH Ry, Ry U YCIOBHS OrpaHMyYeHHs InacTHyeckux Aedopmanuii B ceyeHHsX
HMEET CBOH OCOOEHHOCTH IO CPaBHEHHMIO C paHee NPUMCHSABUIMMHCS METOJaMM pacHeTa
CTAIBbHBIX KOHCTPYKLHH.

4.4.2 Beenenue B pacueThl koadpdunuenta HanexHOCTH Yy = 1,3 B 3HauuTensHOR Mepe
OrpaHHYMBaeT 00/1acTh HCIIOMB30BaHUA JHarpaMM paboThl cTaiei.

Jns MaloyTHepORHCTBIX MAACTHYHBIX cranedt [0, = 220-240 MIla (2450 xrc/em?)] c
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OTHOWIEHHEM Oy / Oy = 1,5-1,7 mpu pacueTe pacTSHYTHIX 3NEMEHTOB CNEYeT YUHTHIBATH
3HAYMTENBHOE Pa3BHTHE HEYNPYTHX AedopMauuii U JaXe NEPEXOX B CTaNHIO CaMOYIIPOYHEHHS
1o 3HaveHult € =4 % — 5% (cM. 4.3.1).

Jlna ctaneit BrIcOKo#t TTpouHOCTH [Gy > 600 MITa (6100 kre/cM?)] ¢ OTHOIIEHHEM Gy / Oy =
1,15-1,20 BBemenne xoddpduumenta Y, = 1,3 NpHBOZMT K TOMY, YTO, B CBS3H C OJH3OCTBIO

3Ha4eHHuH Gy U Gy, pacueT 6yAeT BRIIONHATECS B IpeJieNax yIpyrocTy. ITpy ToM y4yeT Heynpyrux
IedopMaluit P pacyeTax pacTSHYTHIX 3JIEMEHTOB HE JONYCKaeTCs.

4.4.3 BpeMeHHOE CONpPOTHBICHHE IIPH PAcTDKEHMM XapaKTepU3YeT MOJIHOE pa3pylleHue
cranu. IIpu oceBoM CkaTHH CTanb PaspylIATh TPyAHEE, MO3TOMY B HCKIIFOUMTENBHBIX CIyUasx
paboThl CTalX Ha CKATHE B pacyeTax MOABISIOTCS BEICOKME HAPSDKEHUS, ONIH3Kue K BpEMEHHOMY
COIPOTHBICHUIO (HANpUMED, P CMATHH TOPLEBOH NOBEPXHOCTH IIPH HAMMYIHH IPUTOHKH).

B oCTaNBHBIX CHy4asxX OCEBOrO CXaTHs pacyeT Ha NPOYHOCTH JIEMEHTOB M3 CTajlel ¢
OTHOLIEHHEM Oy / Gy = 1,5~1,7 clreAyeT BBINONHATE TAK XK, KaK NPH PacTsHKEHHH.

B 10 € BpeMs A cKaThIX SMEMEHTOB M3 CTajielf ¢ oTHoweHueM oy / oy = 1,15-1,20, B
OTNHYHE OT DACTSUKEHHS, pacdeT BHITOJNHAETCS C Y4eTOM Heympyrux HAedopMaumif, 9To
ofecneunBaer Hojee HONHOE HCHOML30BaHKe NPOYHOCTHBIX CBOMCTR cTanei.

4.4.4 Vcuepnanue HecyineH cnocoOHOCTH GONBIIMHCTBA CKATHIX (C Y4eTOM HadalbHBIX
HECOBEpIUEHCTB) M CXaTo-H3rHGaeMBbIX DJIEMEHTOB NPOMUCXOJUT M3-33 MOTEPH YCTONUIHBOCTH
¢dopMBI, KOTOpasi ONpeneNnsfeTCs NapaMeTpaMH JUIMHBI H OKECTKOCTH cedyeHHs. Ilockompky
KECTKOCTh W3MEHSeTICs C pasBHTHEM IUIaCTHYecKHX HAedopmaiuuif, IIPOBEPKY HOTEPH
ycToiunBoCcTH (OpMEI HEOOXOMMO BEHIIONHATH Ha OCHOBE PacueTHOro CONIPOTHUBIEHHA Ry Mt
BCEX MapOK CTPOMTENBHEIX cTaniel, uro peannsonano B CIT 16.13330.

4.4.5 OcobenrocTH ydera Heynpyrux aebopManuit Npy MpOCTOM PACTDKCHHH M CXKAaTUU
PacIpoCTpaHMIOTCA Ha M3rnbaeMble SMEMEHTHI WA PacTAHYTOH M CXaToil obnacted ceyeHus
cooTBeTCTBEHHO. [Tpy aTOM [11s cTaneil ¢ oTHOLeHHeM oy / 0, = 1,5-1,7 B pacuerax Ha MPOYHOCTS
npy u3rube yUUTHIBAETCS 3HAUMTENHHOE PasBHTHE HEyNpyrux nedopMmaruii i mepexol B 30HY
CaMOyYHIpOYHEHHU .

s n3rubaeMBIX 31€MEHTOB U3 BHICOKONPOHHBIX cTanel (ox / oy = 1,15-1,20) neynpyrue
nedopMali yIATHIBAIOTCS TOJIBKO B C3XaTOH 06IaCTH CEUEHHS; B PaCTAHYTOM — pacyueT Clemyer
BBINOJHATH B npeaenax ynpyroctd. CornaciHo CIT 16.13330 pacuer Takux 37€MEHTOB CIEAYET
BBIONHATH Ge3 ydeTa pasBUTHA IUIaCTHUECKUX AedopMariuit.

4.4.6 TlpuMeHEHHE YCIIOBUS OTpaHHYeHHs IacTudeckux nAedopMauuii B ceYESHMIX NPH
pacuete H3ruGaeMBIX 31eMEHTOB obecneyuBaeT 6Goliee MONHOE HCIOIB30BAHHE NPOYHOCTHBIX
CBOIMCTB cTanmy I 3MeMeHTa B lenoM. [Ipu 3TOM ¢ yBenuueHueM MIacTHYECKUX Aedopmarmit
cunoBsle GaKTOPHI B CEUEHHHA BO3PACTalOT, HO CHIDKaeTCs 3¢ (QeKTHBHOCTE KOMIOHOBKH CEYEHH
10 yCHoBusAM obuIe# B MecTHOH YCTOHYMBOCTH, a TAaK)Ke JXECTKOCTH 3/EMEHTOB B LENOM, 4TO
HeoOXOIUMO YUHTHIBATh IIpH IoAb0pe cedeHHH MUHHUMAaNbHOM Muomany. bonee shdexTHBHBIM
OKa3bIBa€TCs pacyeT C y4eToM MEHbIIHX 3HaueHuH miacTHyecKux RedopManuii, onpenensieMsx
HasHAUCHUEM KOHCTPYKUHH, YCIOBHIMH HX SKCIUTyaTallHH, a TAKKe IPUMEHICMbIMU CTAILSIMY U
ripoGUIAMU NTONEPEYHbIX CeYeHHI.

4.47 Tlpu BBIIONHEHHH pacueTOB CTAJIBHBIX KOHCTPYKLHM C Y4YE€TOM H3JIOMEHHBIX
ocobeHHOCTEH pacyeT Ha NPOYHOCTH IO YCJOBHIO IUIACTHHECKOIO pa3pymieHHs ClemyeT
BBITOJNHATH € MCIONB30BaHHEM PACYETHOTO CONPOTHBIEHHA R, M XapaKTEPUCTHK CEUYCHHS
KHETTON.

IMpu pacyere KOHCTpyKIMit Ha NPOYHOCTH IO YCHOBHIO OTPAHHYCHHS INIACTHYECKHX
nedopMaiuii HEOOXOOMMO HCHOJE30BaTH PacyeTHOE CONPOTHBAEHME R, M reoMeTpuyeckue
XapaKTEepHUCTHKY CeueHHs «6pyTTo» (IoApOo6GHEIE pa3bsCHEHH 3TOT0 METO/a pacyeTa IPHBEACHBI
B pasgene 7).

4.4.8 V3103XeHHBI MOAXO/ K PacueTy CTAIBHEIX KOHCTPYKUMH B ENIOM XapaKTepU3yeTcs
TEM, YTO [PU pacieTe Ha OCHOBe R, GONBIINHCTBA KOHCTPYKIHUIA U3 CTasel ¢ OTHOLIEHUEM Oy / Oy
> 1,3 3sHauUTENBHOE Pa3BUTHE MIIACTHYECKUX NedopMaryil (JUIs INTACTHYHBIX MaOYTIIEPONMCTHIX
cTallell naxe nepexo] B CTAJMI0 CaMOYNPOYHEHHS) NPOMCXOIMT JUINL Ha HeGONBINOH HNHHE

#
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(manpuMep, B NpeAenax oTBepcTHil) K He GYIET COMPOBOXKAATECS POCTOM ODIIHMX NepeMerneHuii
CHCTEMBL

IIpu pacueTax KOHCTPYKLUH# U3 cTanel ¢ OTHOLIERHEM Oy / Oy < 1,3 pasBuTHE IIIACTHYECKUX
nedopManuii B PacTAHYTBIX 3JIEMEHTAX MIM 30HAX DAacTSDKEHHS HM3THOaeMBIX JIIEMEHTOB He
IOIYCKaeTCs; OTPaHMYEHHBIE [UIaCTHYecKue NedopMaly IPOSBISIOTCS B CKATHIX 3JIEMEHTaX
WM B 30HAX CKaTks HM3rHbaeMbiX 3NEMEHTOB IPH YCIOBHH ofecriedeHMs MecTHoH M obmeit
YCTOHYMBOCTH.

44.9 Tlpu cymecTBYIOLMX KPHBBIX paclpeleneHus (GakTHIECKHX 3HaueHWi npenena
TEKYYeCTH Oy obecrneueHHoCTh yertaHoBiIeHHBIX CIT 16.13330.2017 pacueTHBIX cONpOTHBIECHHUH
Ry senue 0,98, B cBsi3u ¢ yeM QaxTHUECKHE TIEpEMeIeHHs 1 AeOopMaIiH B KOHCTPYKUMAX MIPH
PacyeTHBIX IpelensHbIX (Yr> 1,0) Harpyskax B nenoM 6yAyT MeHbIIE ONPEAETAEMBIX ITO PACUETY,
a 9acTh KOHCTPYKIHMH IIpy 3ToM 6yznet paboTaTh B pejenax ynpyrux nedopmarmit.

5 MaTepuaJsl 4151 KOHCTPYKUMIi 1 coeqHHeHuil

5.1 OcHoBHBIE N0JI0KEHHUS

B macrosmem cBoAe mnpaBMN NpUBEICHH HOBbIE IOJOXKEHHS, HAlpaBICHHBIE Ha
obecrieyeHne BBICOKOH HANe)KHOCTH IPH OIKCIUIyaTalMM CTAIBHBEIX KOHCTPYKLHMH IipH
MHHHMAaNBHBIX BECOBBIX ITOKasaTensx. K HuM oTHOCATCS:

- BBEJCHHE B IiepeycHb MaTEpHalloOB [/ CTaibHBIX KOHCTPYKUMH JIMCTOBOTO,
YHHMBEPCATBEHOTO LIHPOKONIONIOCHOTO H (JACOHHOTO IpPOKAaTOB, a Taioke Tpy® M3 3 beKTHBHBIX
cTaneH, U3rOTOBJIEHHBIX B METAJUTYPTHUCCKOH NPOMBIINIEHHOCTH O HOBEHIIMM TEXHOJIOTHSM, €
TpeOOBaHUAMH B COOTBETCTBUM ¢ Tabnuuamu B.3 u B.4 (npunoxenne B) CIT 16.13330.2017;

- nuddepernupopanne HasHaYeHUs craneil ¥ HX pacUeTHBIX XapaKTEPHCTHK IO BHAAM
npokara (tabmunst B.4, B.5, B.6 (npumoxenume B) CII 16:13330.2017) ¢ yueTOM HOBBIX
BO3MOXKHOCTEH COBPEMEHHBIX TEXHONOTHH B METAIULYPTHH.

- BBe/IeHME HOBBIX HaMMEHOBaHHIl cTanelf HOBBHIUEHHON U BhIcOKOM mpouHoctH (C355,
C550);

- BBEJCHUE HOBBIX CTaJiei ¢ NOBHINIEHHBIM COMpPOTHBIICHHEM KOPPO3HOHHBIM M OFHEBBIM
BozaeicTBHsM npH ntoskape (C355K u C355I1 cooTBeTCTBEHHO);

- OTHACTHHO BBEICHHE HOBBIX CTajelt JUid ABYTaBPOBHIX OAIOK C Mapaule/IbHEIMH IPaHsIMH
HOJNOK (3/lech BBEZEHH HOBBIE cramd BbIcOKOM mpoynoctH C390 u C440 um cymecTBeHHO
paciIBpeH COPTaMEHT U TONIMHA TIPOKaTa).

5.2 OcHoBHble TPe0OBAHNA K NPOKATY

5.2.1 Ilpoxkar, npuMeHsAeMbI B KOHCTPYKLHAX, JOJDKEH COOTBETCTBOBAThH TpeOOBaHMSAM
T'OCT 380, 'OCT 535, 'OCT 977, I'OCT 1050, 'OCT 1497, 'OCT 7268, TOCT 8731, TOCT
9454, TOCT 10705, I'OCT 10706, 'OCT 11474, TOCT 16523, I'OCT 17066, FOCT 19281,
TI'OCT 22727 T'OCT 27772, TOCT 28870, TOCT 30245 n TexHHYECKHM YCIOBHIM Ha €ro
MOCTaBKY.

5.2.2 Ilpn BeibOpe cTanmu cienyeT YyYHTHIBATH CTENeHb OTBETCTBEHHOCTH KOHCTPYKIM
3aHuil ¥ CoOpYXeHuil (rpynmy KOHCTpYKuUuit B coorBercTBuM ¢ mnpunoxennem B CII
16.13330.2017), a Taxxe Tpebosanns [OCT 23118 mo H3roToBNeHHIO, MOHTAKY (Cl'I 70.13330)
1 SKCILTyaTaLuH.

523 Ilo xuMHYECKOMY COCTaBY H XNIaJOCTOMKOCTH MeTall [poKaTa JMAOJIKEH
COOTBETCTBOBATh TpeGOBaHMAM, yka3aHHBIM B Tabmuiax B.2 u B.1 (mpunoxenue B) CII
16.13330.2017 cooTBEeTCTBEHHO.

524 B cnyuae, ecny 3NE€MEHTH! CBapHBIX KOHCTPYKUMII HCHBITHIBAIOT pacsrHBalOIIHe
HalpHKEHHS MO TOJMIMHE NpokaTa (§ > 25MM) WM NpH NpUMEHEHHH OCTalbHOIO IpoKaTa
TonnmHOH cerinte 40 MM, cireyeT nonb3oBaThes ykazauusmu 13.3 CIT 16.13330.2017.

5.2.5 dusnugecKue XapaKTePUCTHKH CTAIBHOIO MpoKaTa clieflyeT HPHHUMATE C YISTOM HX
HU3MEHEHH B JMana3oHe KJIMMaTHYeCcKuX TEMIepaTyp, KaK yka3aHo B Tabmuue 2.

n | BHAEOP
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Tabnuma 2

XapakTepucTHKa CTATLHOTO MPOKaTa 3HayeHNe XapaKTePUCTHKI
- npu t=20°C [ npy KIUMaTHUECKOH &
TnoTHOCTS, KI/M® p=7850
Koadduuuent nuneiinoro pacuuperns, °C’! a=0,12-10"* o =afl+0,02(t-0]
Monyns ynpyrocti, MIla (kre/em®) E=2,06:10°(2,1-10% | E;=E[1+0,2710%—1)
Mounyns casura, MIMa (krc/cm?) G =10,78-10%0,8-10%)
Koagduuuenr nonepeynoit aedopmauuu (ITyaccona) v=03

5.3 BoaroBsie coeAuHEeHN

5.3.1 Boarki u raiikn JisA coeAHHeHHil

5.3.1.1 Bontsl cnepyer HasHavath B cootBeTcTBHH ¢ [OCT 6402, T'OCT 10605, IT'OCT
10705, TOCT 10906, 'OCT 11371, 'OCT 18123, 'OCT18126, TOCT ISO 898-1, 'OCT ISO
4032, I'OCT ISO 8673, 'OCT P 52643 — I'OCT P 52646, 'OCT P UICO 898-2, 'OCT P UCO
4014, TOCT P MCO 4017, TOCT P UCO 4759-3, 'OCT P YICO 8765 u mo Tabnuue I'.3 CII
16.13330.2017 ¢ y4eToM ycnoBHil HX IpUMMEHEHHS — KiIEMaTH4eckux ycaosuii no CIT 131.13330,
XapakTepa IeicTBYIOIHEX Harpy30K, YCIOBHHM paboTH B COeMHEHUSX (pacTAKEHHE HIIH CPE3).

5.3.1.2 KpenexHble H3AeNMA NPHMEHMOT 6e3 noKpeiTHs. [IpuMeHeHMe KpeHmeXHBIX
uspenuit ¢ nokpeiteM (CIT 28.13330 u CIT 112.13330) momxHo OBITH COTNacoBaHO MPOEKTHOMH
oprauusanueil ¢ #3AroTOBUTENIEM IIPOEKTHPYEMOTO 00BeKTa.

5.3.1.3 3anpemaercs ucnons30BaTh GONTH 6€3 KieliMa 1 MapKHUPOBKH.

5.3.1.4 Tlpu 3amucu YCIOBHEIX 00O3HaveHWH KPENEKHBIX H3JENHi JONOJHUTENLHEIM
TpeboBaHMEM MOXeT ObITh 0603HaYeHKe IUTHHEL G0NTOB B ueprexax KM,

5.3.2 dynpamenTHbBIE GOJITHI

53.2.1 Ilo ycnoBusaM SKcIUiyataudy OGONTHI NOAPA3AENSIOTCA HA PacyYeTHBIE M
KOHCTPYKTHBHEIE.

K pacuemmnvim 6oamam oTHOCATCS GONTEL, BOCTIPHHHAMAIONIYE HATPY3KH, BOHHKAIOIIYE IIPH
IKCIUIyaTally CTPOMTENEHBIX KOHCTPYKIIMH.

K xoncmpykmusrem 6onmam oTHOCATCA GONTHI, NpefycMaTpUBAEMble Al KpeIUICHUS
CTPOMTENBHBIX KOHCTPYKIMH, YCTOHYMBOCTH KOTODBHIX MPOTHB OHPOKHMIBIBAHWS HJIH CIOBHra
obecrieurBaeTCA COOCTBEHHBIM BECOM KOHCTPYKITHI.

KoucTpykTHBHBIE 60ITH NPeAHA3HAYAIOTCA AN PUXTOBKH CTPOUTENBHEIX KOHCTPYKIHH BO
BpEMS X MOHTaXa, o6ecrieueHus cTabuaBpHON! paboThl BO BpeMs! aKCIUIyaTaluy KOHCTPYKLUMA, a
TaKXe IJ14 NPefOTBPAIEHHS CIy4aifHbIX CMEIIEHHH KOHCTPYKLIKIL.

5.3.2.2 Cramu st pacdeTHBIX GOJITOB, NpeHA3HAYEHHBIX IS KPEIUICHUA CTPOUTEIBHBIX
KOHCTPYKLMH, cnenyeT Haznadats o [ OCT 24379.0, a nx KOHCTpYKuHIO ¥ pasmepsl — o FOCT
24379.1 n no tabnuue .4 (mpwioxenue I') CIT 16.13330.2017 ¢ yueToM KIMMATHYECKHX
yCIIOBHH.

AHKepHbIe 60JITHI CIIERYET NPUMEHATE B cooTBeTCTBHM ¢ CIT 43.13330.

Taitxyu mna dynmamentHex 1 U-o6pasHeix Gonros cneayer npumensts mo TOCT 10605,
I'OCT 18126, T'OCT 19281.

5.3.2.3 IlInnuneky KOHCTPYKTHBHEIX GONTOB JUIA BCEX KIIMMATHYECKHX PalOHOB cielyer
HPHMEHATH U3 ctanu Mapke BC13mc2.

Cranu ImuIeK KOHCTPYKTHBHEIX GOJITOB, €CITH OHHM MOJUIEXKAT [TPOBEPKE HA CECMUYECKHE
BO3IEHCTBHA, CIeAYET NPUMEHATH KaK IS IUMHIIEK pacyeTHHX GoJIToB.

5.3.2.4 Tatixu 1 MydTHI QyHIAMEHTHBIX GOJITOR ClEyeT MPUMEHATD U3 TEX Xe cTaieli, uro
U IUIIHJIBKH.

| B HAEOP | =
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6 PacyeTHble XapaKTEePHCTHKM MAaTEPHAIOB M COeIMHEHMH

6.1 O6mue monoxeHnn

6.1.1  OcHOBHOM  HHTEIpaBHOM  XapakTeDUCTHKOH  CONPOTHBIEHHS  CTaiH
AehOpPMHPOBaHMIO Ipu JAEHCTBHM HArpy3Ku SBIAETCA JKCIEPUMEHTATBHO IOJNydaeMas
3aBHCUMOCTB MEX]Ty HAIPMHKEHNEM 6 = N/A M OTHOCUTEIIBHEIM Y/UTHHEHUEM € = Al/l — quarpamMma
paboTs! (nedopMEpOBaHHS) CTATH MPH OTHOOCHOM PACTSUXEHHH (rae N — pacTArMBAIOLIas CHIIA;
A — nnowaze ceyenus obpasug; / —pacyeTHas nuHa o6pasua).

3HaueHNE HAIPSKEHHs, COOTBETCIBYIONIEro Haubosbmel Harpyske, HpeJIIECTBYIOWER
paspyleHuio o6paslia, Ha3bIBAeTCA BPEMEHHBIM COIIPOTHBIICHHEM G

Ipu 3HaveHusx HampsokeHud, paBHBIX (Qu3MueCKOMY (UIS CTaieil C SBHO BRIPOKEHHOM
IJIOINAIKOH TEKY4eCTH) WM YCJIOBHOMY Ipelely TeKy4ecTH (pHCYHOK 2), pabora cramm
CONpPOBOXKAAETCS TEKYYECTHIO UITH PA3BUTHEM 3HAYHTENBHBIX YIPYroIacTHYeCKHX AedopManuit
6e3 ee paspylIeHus COOTBETCTBEHHO.

OcHOBHBIMH HapaMeTpaMH VI OIEHKH paloThl CTANH NPH ACHCTBHH HArpy3KH SBILTIOTCS
3HAYEHHs BPEMEHHOIO COIIPOTHBIEHMA Oy W Mpelena TeKydeCcTH Oy, YCTaHaBIMBacMbie B
HaUHOHANILHBIX CTAHNAPTAX H TEXHHUYECKHMX YCIIOBHAX Ha MOCTABKY METALIONMPOKaTa.

o
al ___~%
0;-—-_—
/
/
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/
/
/
/
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00002 I3

1- MpH HAIMYHH ABHO BHpa)KeHBOﬁ MNOWAAKH TEKYUYECTH, 2- OpH OTCYTCTBHH THIOIIAAKH TEKYYECTH
Pucynox 2 — inarpammsl paGoTsl cTanm

6.1.2 3uHaueHHs BpEMEHHOTO CONPOTHBICHHA Oy M TpefeNa TeKy4YeCTH Oy Ui
METaJUIONPOKaTa, BEITIYCKAeMOr0 METALIYPrudecKoi MpOMBIIUIEHHOCTHIO, HMEIOT HEKOTODBIH
pasbpoc. C ydeTom ciydaiiHoil H3MEHUHBOCTH 3THX XxapakTepucTik B CIT 16.13330 ycraHOBIeHB!
3HAYCHHS HOPMATHBHBEIX CONPOTHBJIEHHUI 110 BPEMEHHOMY CONPOTHBIEHHIO Run = Gu(0s) H TIO
npeneny Tekydectd Ry, = oy (Gr) COOTBETCTBEHHO, 06ECHEYEHHOCTL KOTOPHIX IPH MOCTABKE
METaJUIOIIpOKaTa 10 HAHOHANBHEIM CTAHJapTaM H TEXHHYECKHM YCIIOBHSAM COCTABIACT HE MCHEE
0,95, uto cooteercTByeT TpeGopanusm 'OCT 27751.

6.1.3 Bo3aMoXHEIE OTKIIOHEHH CONPOTHBIICHUIH cTanei B HeOIaronpusITHYIO CTOPOHY OT HX
HOPMATHBHBIX 3HAYCHMH YYTEHBI C MIOMOIIBIO KO3()(GHIHEHTOB HANEKHOCTH 110 MATEPHATY Yim,
xoropbie ycranoBieHsl B CIT 16.13330 B 3aBHCHMOCTH OT 00€CIEYEHHOCTH HOPMAaTHBHBIX
CONPOTHBEHMH, TrapaHTHpyeMoll MeETOAaMH KOHTpONA KadecTBa METaJIONpOKaTa Ha
METaJLTyprudeCcKuX NpeIpHITHAX.

UeMm BbiIe 00ECICYECHHOCTh HOPMATHBHBIX CONPOTUBIICHHH MOCTARILEMOTO IPOKATa, TEM
6oNtee HU3KUMH IPHHATH! K03 (UIHeHTH HaxexHOCTH 1o Matepuaiy (cM. CIT 16.13330).

6.2 PacyeTHbie CONPOTHB/ICHHSA CTAJBHOIO NPOKaTa

6.2.1 PacueTHEIE COPOTHBIEHHA NPOKATa JUIA Pa3HIHbIX BHIOB HANPSKEHHBIX COCTOSAHMI
npuseness! B Tabmune 2 CIT 16.13330.2017 B cOOTBETCTBHM C HAllHOHATBHBIMH CTAHIAPTaMH C
HCIONB30BaHHEM KO3hUIHEHTOR Nepexofa OT OCHOBHEIX PacyYETHBIX COIIPOTHBIICHHH. XOTH
MEXaHHYECKHE CBOMCTBa IPOKAaTa BAONL M MONEPEK HANpPAaBACHHA IPOKATKH HECKOJBLKO
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OTNHYATCS, pacueTHble conpotusienus B CIT 16.13330 npuHATH 01HHAKOBBIMH HE3ABHCHMO OT
HallpaB/eH!s IPOKATKH.

6.2.2 B usrubaeMbIX sJeMeHTaX KOHCTPYKLHMM (THMIIa IIACTHH, NIHT, QIaHIeB) Manoi
BBICOTHI CONIPOTHBIEHHE NIPOKATa MIEPeXoy B YIPYTOILIACTHYECKOE COCTOSHME (M3-3a HATHUHA
BONBIINX IPaIUEHTOB HANPHKEHUN) CYLIECTBEHHO IPEBHILAET pacyeTHBIE CONPOTHUBIEHHA Ry,
npueenernsie B CIT 16.13330.

B cemu ¢ atam B CIT 16.13330 mnpenycMOTpeH ydeT IOBBILICHHBIX 3HAYECHHI
CONPOTHBIEHHS MeTalna [pH OIPENENeHMH BLICOTHI Ce4eHUs (TOMIIHHBI) 3JNEMEHTOB

KOHCTPYKIHH THITA OTIOPHBIX [UIMT BBEACHUEM JUIS HUX k03¢ (HIMEHTOB ycnoBui paboTsl Yo > 1.

6.3 PacyeTHble CONPOTHBJICHUS CBAPHBIX COCAMHEHHIA

6.3.1 QopMynsl And ONpPEAeNeHHMs pPaCcYeTHHIX CONPOTHBIEHHN CBapHBIX COSAMHEHUH,
npusepennsie B CI1 16.13330, npenmonaraloT, YTO IOArOTOBKa MaTepHanoB, cOGopka
KOHCTPYKLHH, CBapKa ¥ KOHTpOJb Ka4eCTBa OCYMIECTBISETCA B COOTBETCTBHHU € TpeGOBaHHAMHU
CIT 70.13330 m pmpyrux HOpMAaTHBHBIX NOKYMEHTOB; CBApPOYHBIC MaTepHalbl COOTBETCTBYIOT
MPOYHOCTH CBapHBaeMO}l CTAIM M YCIOBHAM 3KCIUTYyaTAalMH KOHCTPYKUUH ¥ HDPUMEHTIOTCS B
cootBercTBud ¢ CIT 16.13330.

6.3.2 PacueTHble CONPOTHUBIEHUS CTHIKOBBIX COEJHHEHMUH, BHIIONHAEMBIX BCEMH BHIAMH
JyTOBOi CBapKH, IPHHUMAIOTCS] PABHBIMH PacYETHBIM COIIPOTHBICHAAM CTAJLHOIO IIPOKaTa NpH
yenorun cobmonenus tpebopanuit 14.1.6 CII 16.13330.2017 o monHOM npoBape COSNUHAEMBIX
3NeMeHTOB, obecrieyBaeMOM CBapKaMM: IBYCTOPOHHEH, OZHOCTOPOHHEH C MOABApKOH KOPHS
IUBa, Ha ITOIKIIANKAX, 4 TAKXKe IIPH GH3HIECKOM KOHTPOJIE KayecTBa IHBOB.

B cnyyasx, Korga B CTBIKOBHIX COEJMHEHHAX HEBO3MOXHO OOECNeunTh IOJHEIH HpoBap
3JIEMEHTOB, ClIeNyeT IPHHAMATE Ry = 0,7 R,.

6.3.3 Hecymas crnoco6HOCTh CBapHBIX COEIUHEHHH C YIVIOBBIMH INBaMH 3aBHCHT OT
OPHEHTALMH 1UBa OTHOCUTEIHLHO HANPABICHUS YCHIIHS, NeHCTBYIONIEro Ha coeiuHeHue. OAHaKo
pacueTHbIE CONPOTHBRIEHUS coexuneHui ¢ yrnoBbiMu mBamu B CII 16.13330 ympowenso
NIPHHATHI HJIs HauMeHee OnaronpusTHoH opueHTamuy — ¢UIaHrOBOTO IBA M HE3aBUCHMBIMH OT
yrila MeXIy IpoRXONbHOM OChIO LIBa U HallpaBJieHHEM CHIIBI, NeHCTBYIOUIEH Ha Hero.

6.3.4 IlpenensHBIM COCTOSHHEM IS CBapHBIX COEJHHEHHH C YIJIOBBIMH 1UBaMH SBJISETCA
paspyuieHue. B ¢Ba3u ¢ 3THM uX pacuerHsie conpotusinenud B CIT 16.13330 ycranoenens! mo
BPEMEHHOMY CONPOTHBIECHHUIO MeTallIa: JUIs MeTallla [IIBa B 3aBUCHMOCTH OT €r0 HOPMAaTHBHOTO
conporuBieus Ruys = f (Rwwn); A8 MeTajUla IPAHULBI CIUIABICHHS — B 3aBUCHMOCTH OT
HOPMATHBHOT'O COIPOTHUBIIEHHUSI OCHOBHOTO METAIIA Ry = f (Run).

YucnoBele 3HAUEHH PACYCTHBIX CONPOTHBRIICHHH CBaPHBIX COEMHEHMI C YTTIOBBIME LIIBAMH
npusenenst B CIT 16.13330.

6.4 PacueTHble CONPOTHBJICHHS ONHOGOITOBBIX COeAHHEHMI

6.4.1 PacuerHrie comportupienns 6onaros B CIT 16.13330 HasHaueHBI B 3aBHCHMOCTH OT
KJIacCOB TPOYHOCTH.

Kiracc npoYHOCTH 3aBHCHT OT MapKH CTAIM U crmocoba H3roToBneHus 601ToB 1 06o3HaYEH
nByms uuciamu. [lepoe wucno, yMHOXeHHOe Ha 10 — 3HaYeHHE MHHUMANBHOTO BPEMEHHOTO
COTpOTHUBIEHHS, Krc/MM?, BTOpoe (ymHOXerHOe Ha 10) — OTHONIEHHE Mpesiena TEKYHecTH K
BPEMEHHOMY COTPOTHBIIEHHIO, %; TPOH3BENEHUE UHCEN — 3HAUEHHUE TTPeiea TeKyUecTH, KIc/MM2.

6.4.2 PacueTHBIE CONMPOTHBICHHUS PacTsHKeHHIO 6ONTOB KiaccoB npouxocty 4.8 # 5.8, mo
cpaBHEHHIO ¢ GonaTamu Apyrux KiIaccos, [Uid obecnedeHns HafeXXHOCTH paboTs! npuHATH B CII
16.13330.2017 noHwKeHHBEIMH BBHAY TOrO, YTO OHHM H3LOTOBJISIOTCS METOAOM XOJOIHOM
Beicankyd ©Oe3 nocnenyiomeif TepMooOpabOTKM, BCHEZCTBHE uero CTEPKEeHs Oonta
XapaKTepH3yeTCcsl NOHIKEHHBIMH IIaCTHYECKMMM CBOMCTBAMH H3-32 CHJIBHOIO HakJiema
Marepuaia.
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6.5 XapakTepHMCTHKH CTAILHBIX KAHATOB

6.5.1 Pacuernoe ycunue pacTshkeHHS KaHaTa N B pacueTax Ha IPOYHOCTD CTAJIbHBIX KAaHATOB
(BUTHIX 3aBOJCKOr0 M3TOTOBJIEHHS U M3 MapajutensHbX nposonok) no 'OCT 3062-T"OCT 3064,
T'OCT 3066 — I'OCT 3068, 'OCT 3081, I'OCT 3090, TOCT 7372, TOCT 7669, 'OCT 7675,
T'OCT 7676,T'OCT 14954, TOCT 18901 ¢ BpeMEHHBIM COTIPOTHBIIEHHEM IIPOBOJIOK Runj — 10 1800
MIIa (180 krc/Mm?) npH aHTHKOPPO3MOHHO# 3ammuTe cormacHo CIT 28.13330 (mia coopyxenuit
Ha OTKPHITOM BO3JYX€) HIIH JPYTHMH METOZIAMH, COOTBETCTBYIOLIMMH CPOKY CITYXOb H yCHOBHSM
paboThI cOOpyXeHHUS, IPH AUaMETpax IPOBOTIOK HE MEHee 2,4 MM B BUTHIX KaHaTaxX B 3 MM — nipu
fapaJuIeNnbHbIX npOBonoxax JOTDKHO YAOBIIETBOPSTH HEPABEHCTRY

< Ye¥ie Ryns Ho He Gonee 0,7 Run, ®
A YuYmYn

rie A — cymmapHas HOMHHaIbHAS IIOINANb CEYSHHUs BCEX NPOBOJIOK KaHaTa,

Rz — HOpPMaTHBHOE CONPOTHBIIEHKE KaHaTa 0 BpEMEHHOMY COIIPOTHBIIEHHIO, ONpefieiseMoe
B COOTBETCTBHHU € 6.5.2;

Yu = 1,3 — ko3P dHUMEHT HafeKHOCTH I 3IEMEHTOB KOHCTPYKLHMH, PacCUUTHIBAEMBIX IO
BPEMEHHOMY  CONPOTHBIEHMIO pa3pbiBY, YUMTHIBAIOUME 0cobylo  OMacHOCTH
IpeneNIbHOTO COCTOsHMSA (BS3KOE paspyIIeHHe) [0 CPaBHEHHIO ¢ [peleNbHBIM
COCTOSHHEM — Upe3MEPHBIM Pa3BUTHEM IDIacTHYeCkux nedopmanuii;

Y = 1,2 — x03ddUIMeHT HaNEXKHOCTH CTANBHBIX KaHATOB IO MaTepHany YYHTBHIBArOMIHH,
HapsALy CO CTaTHCTHYECKHM pa3sOpocoM BpPEMEHHOIO CONPOTHBICHMS, AONYCKH Ha
pa3Mep TIPOBOJIOK, HanmuyHe GONBIIEro YHUCIa MPOBOJIOK B NONEPEUHOM CEUEHUH KaHaTa,
OONBLIYIO JUIMHY KaHaTHBIX 3JIEMEHTOB, cHeud(UYeCKHe YCIOBHS INPUEMKH U
OTOPaKOBKH IIPOBOJIOKH M KaHATOB;

Yr — K03 GUIMEHT HAEEKHOCTH 110 OTBETCTREHHOCTH, YIUTHIBAIOIIUHA CTENEHD Hale)KHOCTH 1

KaIUTanbHOCTH COOPYXEHHUS U IPUHAMaeMblit 1o Tabnune 3; i cTalnbHbIX KaHaToB Yn
OTpakaeT CpoK CIIyxkKObI coopykeHud B OoJbieii CTeneHy, YeM sl APYTHX SJIEMEHTOB,
a TaKke TO, YTO CHEelManbHbli KO3 HIMEHT ANMATEIBHOM NPOYHOCTH M3 (HOPMYIBI
TIPOYHOCTH CTANBHBIX KAHATOB UCKIIIOYEH;

Ye — xoaddunment ycnopuit paboTsl KaHATHOTO 57eMeHTa, HpHHAMaeMbId no Tabmune 4 u
YYUTHIBAIOIIHI HEpaBHOMEDHOE paclpefesieHHe YCHIMHA MeXAY HECKOJIbKUMHA
KaHaTaMH, BXOJSLIMMH B COCTaB OJHOrO SJIEMEHTa, Pa3Hble CTEelleHH ONacHOCTH
CIrydalHBIX MEXaHWUYECKUX MOBPEXKICHUH KaHATOB, NepepacipeeNieHHe YCUanil nepen
JOCTHXEHMEM MpPENESTBHONO0 COCTOAHHS B IPOCTPAHCTBEHHBIX H NPeIBApUTENBHO
HanpsDKEHHBIX KOHCTPYKIHUSX, & TAKXKe ONACHOCTh YCTANOCTHBIX paspylueHW# oT
BETPOBBIX BO3JEHCTBUI A1 KAHATOB, HE PACCYUTHIBAEMBIX Ha BEIHOCIHBOCT;

Y — K03 umHesT yenopuit paboThl, yUUTHIBAIOIMH BIUMHHIE HA IPOYHOCTH KaHATa MECTHBIX
KOHIIEHTPaTOPOB HanpsmKeHUH ¥ IpUHUMaeMbIi 1o Tabnmie S.

Tabnuuma 3

Kareropus 3aaHuil 4 coopyxeHni Ko dHLueHT v
1 Tpy6onpoBOLHBIE MOCTHI NOBBIIEHHOH OTBETCTBEHHOCTH 1,1
2 3nanHns M COOPYXKEHHA 0c060 BHKHOTO HAPOXHOXO3AHCTBEHHOTO 3HAUCHHA;
30aHK4A, IKCIUTYaTalHs KOTOPhIX CBA3aHA C HAMYKEM B HUX GoJbiloro yncna mozuei;
2HTEHHO-MaYTOBBIE COOPYXKEHUA NOBILIEHHOH OTBETCTBEHHOCTH; TPYGONPOBOAHBIE

MOCTBI, KpOME YKa3aHHbIX B no3uuun | 1,0
3 3naHua U COOPYXEHUA 0060 BaXKHOTO HAPOOHOXO3AHCTBEHHOTO 3HAYEHH; AHTEHHO-
MauTOBbIE COOPYXEHHSA, KPOME YKa3aHHbBIX B NMO3HLMHU 2 0,95

4 3naHus ¥ COOpYXeHuA 0c060 BOXKHOTO HAPOIHOXO3ANCTBEHHOTO 3HAYECHNS,
31aHKA, SKCIUTYaTalysg KOTOPHIX He CBA3aHa C HAIMYHEM B HUX JIIOJel; BpeMEHHsIe
3[aHKs M COOPY)XEHUS CO CPOKOM CIlyKObi CBHILIE 5 JeT 0,90

5 BpeMeHHEI€ 30aHUs W COOPYXXEHHs CO CPOKOM ciyuObt o 5 jer 0,85
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Tabnuna 4
DJieMEHTBI KOHCTPYKLIH# Kosdduuuenr vy,
1 KaGenu, BaHTbl, IUNPEHTeNH ¥ APYTHE KAHATHBIE 3IEMEHTbI JIMHEHO-NPOTAKEHHBIX
KOHCTPYKLMH, KpOME YKa3aHHbIX B NO3HLMY 3 0,85
2 KanaTHble 3n1eMeHTH NIPOCTPAHCTBEHHBLIX BUCAYHUX N BAHTOBBIX HOKpblTMﬁ, KpomMme
YKa3aHHbIX B IMO3HLHHU 3 0,95
3 BerpoBbie N0Aca, 3aTAKKH, OTTDKKH, 06paTHbie Kabeny ¥ Ipyrue KaHaTHbIE JJIEMEHTDI,
NpeaBapUTeNbHO HanpsraeMble YCUIHAMM, TTPEBbILIAOIIMME YCHINS OT BHELIHHX Harpy30K 1,0
4 OTTAKKM MA4T B HECYIIHE IEMEHTHI KaHATHBIX TIOJIOTEH aHTEHHO-MaUYTOBbIX
KoHCTpyKUmit cornacko CIT 16.13330 0,80-0,95
Tabnuna $
V35b1 ¥ AeTany KaHaTHBIX 3JIEMEHTOR Koabduuuenr y;
KoHtiesrie KpenneHus ¢ 3aIHBKOi HHKOBBIM CIUIABOM:
) 3aKpbITHIX KAHATOR . 0,95
6) criupanbHBIX ¥ MHOTONPAAHBIX KAHATOB U3 KPYIIBIX NPOBONOK 1,0

KOHUEBbIE KpEIUIEHHS C XONOAHOM 3ATHBKOM CMECHIO «3MOKCHIHBINA KOMMayHE + LIBHKOBBIH
MOPOLWOK + CTAIBHAS ApOGL» B COUETAHHM C BLICANKOM MIIH CILTIOLIMBAHHEM KOHLOB

HPOBONOK 1,0
KOHHCBHC KpEIJICHNA CO CTAIbHBIMH KIIHHLAMH B KOHITYCCKUX CTaxKaHax, ¢ aJIIOMUHHEBLIMU
NPOKJAIKaMH H 3aN0JHCHHEM ITYCTOT IMOKCUAHBIM KOMNIayHIOM 1,0

IMepernGbl kaHaTa BOKPYF XKECTKOI0 OCHOBAHHKA IO KPYTOBOH KPHBOH:
a) NpH OTHOWWEHNH 7 / d (rae r — painyc KpUBOH, d — AMaMeTp kaHaTa) He MeHee:
30 — 114 3aKpBITHIX, 25 — 18 CIHPATBHBIX U3 KPYIILIX POBOJIOK,

20 — 11 MHOTONPAAHLIX KAHATOB 1,0
6) npn oTHowIeHUH 1/ d He meHee: 20 — A1 3aKPbITHIX, 15 — [s CIUPANBLHLIX U3
KpYIJIbIX TPOBONOK, 12 —id MHOTONPAJHBIX KAHATOB 0,90

Vanbl ¢ NONepeyHsIM 06XaTHEM 3aKPHITBIX KAHATOB YCHIIMEM ¢, He NPEBLIAOWMM 25
kH/cMm (2500 kr/cm): '

g=(N/r)+ENs/D,
rae N — pacueTHoe YCHIHE PacTKEHHS KaHaTa;
X Np — CyMMapHOe pacyeTHOE YCHJIHE PacTKEHUA BCeX MPUKMMHBIX 60NITOB B y3ne,
OTHECEHHOE K OJHOMY KaHary,
| — ANMHA KOHTaKTa KaHaTa C OCHOBAHHEM 1,0
KouueBble kpemnieHns rub30-KIHHOBOTO THNA 0,90

MNpumeuanusg

I Ykasanubie B Tabmuie ko3dduumenTel y¢ (B T. Y. M AN APYrMX THIOB AHKEPOB NPH MEHBIIUX r M GONBUIMX
MHTEHCHBHOCTSAX g) ClleyeT KOPPEKTHPOBATb O CTATHCTHYECKHU 000CHOBAHHBIM Pe3yNbTaTaM HCHbITaHUH 06pasLoB y3/i0B
KaHATHBIX NIEMEHTOB.

2 3anpetaeTcs NpUMEHATh B MOCTOSHHBIX COOPYKEHUSX KOHCTPYKTHBHEIE pellicHHs, Tpebyiomue BeeaeHHs 1x < 0,85,
KpPOME OTAENbHLIX Y3MOB AHTEHHEIX COOPYXCHMIT CBA3H, KOHCTPYKLHMA KOTOPBIX ONPEHENACTCH TEXHOMOFHMYECKUMHM
Tpe6oBaHHAMH.

6.5.2 B 3aBHCHMOCTH OT CBEIEHUH, IPHBEACHHBIX B HAlIMOHANBHBIX CTaHAapTax (cM. 6.5.1)
HOPMAaTHBHOE COLPOTHUBIICHHE Ry CENYET ONpPENENATh ONHUM H3 CII0CO60B:

a) eclId Ui JaHHOTO THIA KaHaTa IPHBENEHBI 3HAUCHHS Pa3phIBHOIO YCHIMS KaHAaTa B
uesaoM Nin, Wil Nun — ONpefensieTcss CTaTUCTHYECKH 0DOCHOBaHHBIM CHOCOOOM ¢ 00paboTkoii
IKCIIEPUMEHTAIBHAIX JAHHBIX:

Riun=Nun/ A4, (6)

6) ecnu 3HaveHWe pa3pHIBHOIO YCHJIMS KaHaTa B IIEJIOM HEe NpPHUBEACHO, HO YKa3aHO
CYMMapHOe pa3phIBHOE YCHIIHE BCEX MPOBOJIOK B kaHaTe Ny

Run=FkN,/ A, @)
rae k - xo>dduumeHT arperaTHOM NPOYHOCTH KaHATa, OMpENENseMBIi B 3aBHCHMOCTH OT
KOHCTPYKUHMH KaHaTa 1o Tabnuue 6;

B) €CJIM YKa3aHO TOJIBKO BpEMEHHOC CONIPOTHUBIICHHE Runj IIPpOBOJIOKH:
Run=k Runj, ' (8)

| BHABGP | n
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I‘) €CJIM YKasaHO TOJHKO BPEMEHHOC COIPOTHUBJICHHE IPOBOJIOKH, a KaHaT COCTABJICH U3
IIPOBOJIOK C pasHBIMU BPEMEHHBIMH CONPOTHBICHHAMH Runj U B KaxaoH rpynne HOMHHaJlbHas
IIJIOIAb CEUYCHUS OQHOH PpOBOJIOKH Aj ¥ YHUCJIO OJHHAKOBBIX IIPOBOJIOK Gl

Tabnuua 6

Tun xanara (nyyka) Kosdduuuenr k
W3 napannesnbLHsIX NPOBOJIOK 1,00
CnypanbHblif 3aKpbIThil 0,90
CnupanbHbli U3 KPYTIIBIX POBOJIOK 0,85
MHoronpsaHkiit 0,80

6.5.3 Monynu ynpyrocty £ BUTBIX CTAIBHBIX KaHATOB H ITYYKOB HapalleNbHbIX HPOBOJIOK
crefyeT NpuHUAMATh 1o Tabnune 7. J[ng BHTHIX CTaNBbHBIX KAHATOB 3Ha4YeHHs £ NaHEL 1ocle
TIpeBapuTENbHON BEITAKKH.

Tabnuua 7
KOHCTpyKUMA CTANLHBIX KaHATOB E, Mila (krc/cm?), ipu pacueTe Ha Harpy3ku
BDEMEHHbIE NOCTOSIHHBIE
TTyuxu napanaenbHBIX NPOBONOK CIOLIHOrO WM TPYGUYaTOro 2-10° (1,96-10%) 2-10°(1,96-10°)
CeyeHus
BuTsie xaHaThI:
CrupanbHble (3aKPBIThIE K U3 KPYITBIX IPOBOOK)
NpPH KPAaTHOCTH CEHBKM:
a)7-10 1,5-10° (1,47-10%) 1,2:10° (1,18-10%)
6) 12-14 1,7-10° (1,67-10% 1,4-10° (1,37-10%)
MHOTOTPAXHbIE NPH KPATHOCTH CBHUBKHU:
a) npaneit ¥ kKaHaTOB MeHee 7,5 1,3-10° (1,27-105) 1,0-10° (0,98-10%)
6) npsneit 14-16 v xanatos 10-12 1,5:10° (1,47-10%) 1,2-10°(1,18-10%)
€ OPraHHYecKHM CepIeHHHKOM 1,1-10° (1,08-10% 1,0-10° (0,98-10%)

7 Pacuer 3jieMeHTOB Ha OceBbIe CHJIbI H H3rH0

7.1 IleHTpPaAbHO PACTAHYTHIC H HEHTPAJLHO CKAThIE 3JIeMEHThI

7.1.1 B pacuerax CTaJbHBIX KOHCTPYKUHMH WHCNONB3YIOTCA JBa BHJAa PpacdeTHBIX
COIPOTHBIEHHI: 10 Tpefelly TeKy4ecTH Ry U IO BpeMeHHOMY conpoTusieHuio R,. [Tpu sToM B
pacueTax HeoOXOOMMO YYHTHIBATH 3HAYEHHS OTHOMIEHHH Ry / Ry, KOTOphlE H3MEHSIOTCS B
npenenax ot 1,17 mo 1,70. Cnexyer Taxoke pa3siuiaTs 3MeMEHTEI, He OCliaGIeHHBIE i OcTablleHHbIe
OTBEPCTHAMH AN 60nToB. OTH ocobeHHOCTH pabots! cTanu yurenbl B CI1 16.13330 npu pacuere
Ha [IPOYHOCTh, 4 UX Pa3bsiCHEHUS NpUBeAeHE B 7.1.2-7.1.4.

7.1.2 Tlpu npoBepke NPOYHOCTH HEHTPANBbHO PACTSHYTBHIX JJEMEHTOB ¢ ocyabieHueM
ceuenuit oTsepcTHaMH Ut GonToB He Gonee 15 % AOMKHBI OBITH BBUIONHEHH! CASHYIOIIHE
YCIIOBHS:

_b.,.}.'.“_ <1 (10)
BAnRy
o<, (11)
ARy

rae Y — ko3 dunuenT, npuanmaemsiit no CII 16.13330;

B — ko3 dbunuenT, npunumaemsii > 1,0;

An— TUIOIIANE CEUEHHs KHETTOY,
Ry 1 R) — pacdeTHBIE CONPOTUBIEHHS, TpuHuMaeMble 1o CIT 16.13330;

A —nnoulaap cedeHus «OpyTToN.

Vcnoeue pasronpounoctd no dopmymam (10) u (11) mng UeHTpaNBHO PacTAHYTHIX
3JIEMEHTOB
Rul Ry="u! (@P), (12)

rae a=An/A.
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W3 popmynst (12) cnenyet: ecna Ri / Ry > vu / (0 B), pelatomeit AsnseTcs Nposepka mo
dopmyne (11); B mpoTuBHOM ciyyae — o dhopmysne (10).

IMpu y.=1,3, a = 0,85 u B = 1,1 cnexyer, uro npu R, / Ry > 1,39 nocraTouso BEIIOIHUTE
nposepky no dopmyie (11), ecmm Ry / Ry < 1,39, To meobxoauma nposepka mo gopmynam (10) u
11).

7.1.3 Ipu ocnabnenunn cpbiune 15% ceuennit oreepeTHaMu g G6ontoB dpopmyna (13)
ocraercs 6e3 u3meHenud, a popmyna (11) nomyuur Bux

<1, (13)

1,18xARy —
rze 1,18 a A — ycnosrad nnomans, BBOXHMas B pacyeT NpH ocliabieHuy cedenus cebime 15 %
(cm. CI116.13330.2017).
U3 ycnoBHs paBHOIPOYHOCTH IpH NpoBepkax mo Gopmynam (10) u (13) umeem
Ru/Ry=1,18y,/ =139 (14)
7.1.4 IIna ynpowmenus npakrayeckux pacyeros B CIT 16.13330 pacuetnsie dopmynst (10),
(11) 1 (13) npusemens! k omHo# dopMyne ¢ BBeIGHHEM COOTBETCTBYIOmiero koadduumenra
ycnoBui paboTsi ye:

<1, 1s5)
AnYcRy
Koadduunent yciaosnii paboTs! Y. onpeneieH U3 conocrabiesus popmyan (10), (11) u (13)

¢ hopmymnoit (15).
Ins GonpmrHcTRa HanboNee IMMPOKO NPHMEHSEMBIX YITIEPORRCTHIX CTaNeH ¢ OTHOMEHHEM
R./Ry>1,39:

Ipu 0>0,85 y.=1a;
opu  0,75<a<0,85 v.=1,18.

JIns cranei ¢ otHomenueM Ry / Ry < 1,39
Ye =B Ru/ v« Ry= 0,845 R,/ Ry.

TIpu Hanbosee BepoSTHOM OCHablieHHN cedeHus OTBepCTHIMH 11s1 6ontoB ot 8 % 1o 25 %
(o = 0,92-0,75) u R / Ry > 1,39 yc = 1,09-1,18. Ilpu R/ Ry < 1,39 y. = 0,99-1,18; npu atom
MeHblilee 3HaUeHHe Y. COOTBETCTBYeT Ry / Ry =1,17.

B CIT 16.13330.2017 npursars! v = 1,1 aua craneit ¢ npenenoM Tekydects oy < 440 Mna
(4500 xre/em?); ye = 1,0 — ans cTaneit ¢ npenenoM TeKydIecTH oy > 440 MITa (4500 xre/cm?).

JIiist yipoLeHus pacueToB Ha POYHOCTH CEYEHHU I, OCIAONEHHBIX OTBEPCTHSIME JUIs1 GONITOB,
yka3aHHple 3HaueHUS KOS(GUIMEHTOBR Yo MPUHATHI M IS APYTHX BHAOB HANPHKEHHO-
IebOPMHPOBAHHBIX COCTOSHHH JJIEMEHTOB KOHCIPYKIHMH (CKaTHe, H3rMO, cxXaTHe MHIH
pacTsKeHue ¢ U3rubom).

7.1.5 Tpu pacueTe Ha IPOYHOCTH IIEHTPAIBHO CXKATHIX 3JIEMEHTOB HEOOXOMMO YUMTHIBATh
ocobeHHOCTH pabOTHI CTaNH Ha CXkaThe. B 9acTHOCTH, pacyeT Ha NPOYHOCTH LEHTPANbHO CKATHIX
3MEMEHTOB C COEAMHEHHSMHM Ha OoJiTax Kjacca TOYHOCTH A BBIIOJHAETCE KaKk Juit
HeOCTabJIEHHBIX 37IEMEHTOB.

7.1.6 B oOTHENBHBIX JHMCTOBBIX KOHCIPYKIMSX C PaBHOMEPHBIM pacnpeneleHHeM
HanpsDKeHui (HalpuMep, JHCTOBBIE HACTHUIBL, HEKOTOPEIE BUIB! TPYOONPOBOROB H PE3epBYapoB
U T. IL.), KOT/ZIa IPU 3Ha4YHTENbHEIX AedopManiax KOHCTPYKUMI He HapyImaeTcs X HopManbHas
SKCIUIyaTauus, paboTa pacTSHYTHIX DJIEMEHTOB CTAIBHBIX KOHCTPYKUHMH HPOHCXOIMT IOCI]e
DOCTHXEHHS METAIIOM Tpesiesia TeKydecT (Ipu Ry / Ry > ¥y = 1,3). YuureBare paboty cranu
TI0CJIe JOCTHIKEHHS IpefieNia TEKYUECTH B KaKIOM KOHKPETHOM Citydae HeOOXOAHMO Ha OCHOBE
ONBITA IPOEKTHPOBAHHA U SKCILTyaTalli KOHCTPYKIHMI COOTBETCTBYIOLIETO THIIA.

7.1.7 TpeboBauus mo mnpoBepke YCTOHYMBOCTH LEHTPAbHO CXKaThIX CTEPXHel
ycranopnensi B CIT 16.13330 Ha ocHOBe pacdeTa BHELEHTPEHHO CKATBIX CTEPXHEH C ydyeToM
BIUsIHUS (OPMBI CedYeHHs, HAYAIBHOTO HCKPHMBJIEHHS OCH, CHy4yaiffHOTO OKCUEHTPHCHTETa
CXMMAIOHIEH CHITBE, 2 TAKXKE COSIUHHTENBHBIX 3/1EMEHTOB (U1 CKBO3HBIX CTEPXKHEH).

HavancHbie HCKPHUBIICHHS WM CNyHai{Hble SKCLEHTPUCUTETHI IPUHATHI B COOTBETCTBHHM C
JOTIyCKaeMBIMH OTKIOHEHHAMH, yeTanopnenubivu B TOCT 23118 u CIT 70.13330.
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IIpu pemieHuH MOCTaBIEHHON 3aiadH GBUI PACCMOTPEH BHEHEHTPEHHO CHKATHIA CTEpIKEHb,
cXeMa KOTOpOro NpuBeneHa Ha pucynke 3,a. [IpH 9ToM peinienye BLITOMHSIIOCH B IPEAIION0KEHHHI
ManocTH nepemelleHuit mo neopMHPOBaHHOH CXeMe € y4eTOM IacTuyeckux pedopmanuil, a
3HayeHHe pacyueTHON Hecymel CIOCOGHOCTH NPHHATO pABHBIM IpENENbHOMY 3HAYEHHIO
CKMMAIOIEH cuibl Ny, KOTOpas BOCIPHHAMAETCA 3IeMEHTOM (pHCyHOK 3,6). DopMa H30rHyTOM
OCH IIPHHMMAJach IO IIOTYBOJIHE CHHYCOUABL.

a) 6) 6)
N
¢ N p 1000
N

0800

viles _ 0500
G490
0,200

¥

il 0 v T P ) _ 40

4
a — pacueTHas CXema; 6 — KpHBas COCTOSHHS paBHOBeCHH; 8 — rpaduk kodpduLMeHTa ¢ JNg THNOB ceyennit q, b, ¢
Pucynok 3 — K pacuery c:KaTbIX cTep:kHelH

7.1.8 B CII 16.13330 meTomuKa NpaKTHYECKHX PACUETOB LEHTPAIBHO CKATHIX 3JIEMEHTOB
NpUBEJICHa ¢ HCTIONB30BaHHeM KO3(hQHIHEHTOB YCTONYHBOCTH NpPH LEHTPANLHOM CXKATHH @
(k03¢ dHIHEHTOB NPOAOILHOTO H3rHba), KOTOpHIE BEIYHCIIEHE! ¢ yuyeToM 7.1.7 B 3aBHCHMOCTH OT
yCIOBHOI rHOKOCTH A = A /Ry /E u npunsats papasmvE @ = Ny /(A Ry).

IMpu BEIYHCNEeHHH 3HaYeHHH K03)OUIMEHTOB @ IS PasHbIX THIIOB (@, b, ¥ ¢) MONepeYHEIX
ceyeHu# B cooTBercTBMM ¢ Tabmuueit 7 CIT 16.13330.2017 navambHEIE HECOBEpIIEHCTBA ep
NMIPHHAMANKCE 110 GopMyne

i 1
: =% w0 e
rie { — paguyc HHEPLHH CEUCHHA AN COOTBETCTBYIOMEH IIIIOCKOCTH;
[ — reomMeTpHYecKas JUIMHA JIEMEHTA.

JlaHHBIC HECOBEPIUEHCTBA HMEIOT CIy4aiiHBIi XapakTep U NOMUUHSIOTCSA CTaTHCTHYECKUM
3aKOHOMEPHOCTSIM, HO3TOMY 3HA4eHUE HavalIbHBIX HECOBEPIIEHCTB CIEAYET NMPUHUMATL Ha
OCHOBAHHH CTaTHCTHYECKHX HMCCIeJOBaHHMH CITydalfHRIX BEHYHMH OTKJIOHCHHH, NONYUEHHBIX U3
ONBITHBIX HaHHBIX. B dopmyne (16) mepBoe cilaraeMoe YYHTHIBACT HENpPABHIBHOCTH
LEHTPHPOBKH, 2 BTOPOE — HaYaNbHOE HCKPHBIIECHHE CTOMKH (ITOTHOB).

ITpu HopMupoBaHUH KO3()DHUIIMEHTOR ¢ ONpeaeNaach TakKe KPHTHYSCKas CHila YIPYTHX
uJeanbHBIX cTepxHel o MeToxy Jitnepa.

OxoHyarenbHble 3HA4YeHUS KOYPOUUMEHTOB ¢ IPHHATH HAWMEHBIUIMMH M3 [BYX:
BE[YMCIEHHBIX C YYETOM HadaJlbHBIX HECOBEPUICHCTB M IO MeTooy Oiinepa c BBENEHHEM
xoahduuenta Hagexnoctd Ye=1,3 (¢ = Ne/ (ARyye) = ©* / (1,3 A%) ans orpanuyenys nporu6os
CKATHIX CTEpXHEH IPH OTHOCHTENBHO OOnbImMX ruOKOCTIX, KOIJA BIHSHHE HayanbHBIX
HECOBEPIIEHCTB, oNpeenieMsIX 1o Gopmyne (16), cTaHOBUIIOCH HECYIIIECTBEHHEIM.,

ITonyyennsle Taxum o6pazoM 3HaueHMS KO3GOHLIMEHTOB ¢ JUII DPasiIMyHBIX THIIOB
TIONEPEYHBIX ceyeHu (@, b M ¢) OBUIM annpoKCHMHpPOBAHBI ¢ momomibio dopmysnst (8) CII
16.13330.2017, na ocuosaHHH KOTOpo# cocraBneHa Tabmuua J.1 (opunoxenue [I)
CII.16.13330.2017.

Jlns pacuera KOHCTPYKIMH KOJIOHH MHOTOSTaXHBIX 31aHuit BeicoTol Gonee 100 M cnexyer
YUYUTHIBATE BIHSAHHE XapaKTEPHBIX U HUX MOMONHHUTENBHBIX 3KCHEHTPHCHTETOB, BBI3BAHHBIX
HenpasuIbHBIM IEHTPHPOBAHUEM B CTBIKE KOJIOHH, OTKJIOHEHMH O3/IEMEHTOB KOJOHH OT
NPOEKTHOTO IONOXeHHs. IIpaBhna ydeTa NONOJHHTENBHBIX HECOBEPIIECHCTB NPHBENEHHI B
pazzene 25. '

2 B HABOP |




3

CII -194.1325800.2017

7.1.9 B ocHOoBy npoBepKH M3THOHO-KPYTHIBHOM (OPMBEI IIOTEPH YCTONIMBOCTH
TOHKOCTEHHBIX CTepikHel mpuHsTa Teopus B.3. Bnacosa.

B ofmeMm cnyyae ycrnosde MOTepH YCTOHYHWBOCTH IIAPHHPHO OMEPTOTO LIEHTPAIBHO
CXATOr0 YNPYTOro TOHKOCTEHHOTO CTEPIKHS UMEET BHJ

(Ne=N) (Ny— N) (No = N) ¥ = @ N (Nx = N) - a’N? (Ny = N) =0, (17

rae Ny = EL/ Py Ny =72 El,/ %, Ny = [(? El, / P) + GL) /1%,
¥ = [(l+L)/ A] + a + @, 37€ch ax U Gy — KOOPIMHATHI LEHTpa H3THGA OTHOCHTENBHO

OCeH X ~x M ¥ — Y COOTBETCTBEHHO.
Jlns cTepxHA ¢ 0xHOM OCBI0 CHMMETpHH (¥ — ¥) IIpH @y = 0 dpopmyna (17) umeer Bux:

(Ny=N) No—N) P —a’ N*=0. 18)

Tocne nenenns Bcex wieHos Ha Ny N, 1 ypaenenwue (18) npeoGpaxaercs:
(1=-N/Ny) (1 =N/ Ng)—(ad /) (N*/ Ny?) (Ny/ No) = 0. 19)

C y4yeToM oGoszHauenuii ¢ = N/ Ny; & = N, / N dhopmyna (19) ynpommaercs:
(1-¢) (1-¢ 8) - c*p* = 0. (20)

Ipu B? = a’ § / ¥ u3 yparuenus (20) momydnm:

_—(1+8) +/(1—8)> + 4p? @
‘= 237 = 5)

IR
2 (22)

C = e
2
(1+8)+ ’(1-6)2+—&4§§

J11s BHEUEHTPEHHO CXXAaTOrO MApHUPHO ONEPTOrO CTEPKHA ABYTaBPOROI'O CEYSHHUS € ABYMS
OCAMH CHMMETpPHMH, H3rn6aeMOro B IUIOCKOCTH CTE€HKH TpPH ar = ay = 0, ycnosme noTepu
YCTOHYMBOCTH HMEET BU

(1 -N/Ny) (1 =N/ Ng)— (e /%) (N*/ Ny?) (N, / No) =0, (23)
TIE ex — SKCHEHTPUCHTET IPHIIOKEHUs CKUMAIOIeli CHIIBI OTHOCHTEIBLHO OCH X — X.

B mpaxTHyecKHX pacyerax YYMTHIBAeTCS JaCTHYHOE CTECHEHHe AETUIAHALMHM OMOPHBIX
cedeHnit BBeZieHreM Kod¢duLpeHTa 2 B ICPBBIH WieH yucauTens GopMyist It Ny [cM. dopmyny
(17)], uyeM npHOIWKEHHO OLEHMBAIOTCK (AaKTHYECKHE YCIOBHA B Y3/laX CTCPMHEBBIX
KOHCTpYyKIHii. B OKOHYaTEMLHOM BHJIE C HCIIOB30BaHHEM Ge3pa3MEpPHBIX BENHYHH (GOPMYITBI st
onpezneneHus ¢ npuseaens! B npwioxennu J[ CIT 16.13330.2017.

@opmynst B CIT 16.13330 ocHOBaHBI Ha HPEANONONKEHHH, YTO COOTHOIIEHHE KPATHYECKHX
cun npu paboTe 3TeMeHTa 32 MpeAeioM YNPYroCTH HPHHSTO TakHM ke, Kak npu pabote ero B
Opefenax yIupyrocTy.

7.1.10 BnusHue mopaTNMBOCTH COCHAMHHUTENBHBIX JIEMEHTOB Ha CHMIKEHHE MKECTKOCTH
CKBO3HOTO CXATOT'0 CTEPKHS B pacyeTax MPUOIMKEHHO YYMTHIBAETCS BBEAECHHEM ITPUBEACHHOMH
THOKOCTH Aef;, NpeBRIOTAIOIEH THOKOCTE CTEPIKHS Ay = Jy / iy, BHIMUCIIEHHYIO ITO TEOMETPUYCCKOH

JUIMHE ¥ pajiyCcy HHEPUHH Iy, = , / 1,/A (rze I, — MOMEHT HHEPIHHU CEUEHUs] CKBOSHOTO CTEPXKHS
OTHOCHTELHO CBOOOMHOIM OCH Y — V).

Ilpu umcne paHened CBHINE BOCHMH H3 pEMIEHHSA 3a0a49H YCTOHYHMBOCTH INapHHUPHO
OIIEPTOro HACAIFHO YIPYTOrO CKBO3HOIO CrepikHs (pHCyHOK 4) ko3dduumeHT npuBeneHHOR
JUIHHBI MONYYeH B CIEAYIOEM BHJIE

w2EL, 24)

[
y
rgen = 8/1s— YroOJI CABHTa, 3aBHCSIIUN OT THIA COSAUHUTEIFHAIX JIEMEHTOB.

u= [1+n

B HALOP
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Pucynox 4 — llapunpHo onepThlil CKBO3HOI cTepKEHD

DopMyNEl 11 ONpEAeSIeHHs 1} M | NIPH Pa3iIHYHBIX CXEMax COSAMHUTENBHBIX IEMEHTOB,
[OJTy4eHHBIE IO NPaBUNIaM ONpENENCHHS TepeMeLICHUN B PaMHBIX UM CIED)KHEBBIX CHCTEMAX,
IipuBeeHbI B Tabnuie §.

Qopmynsl Tabnuuel 8 Oonee crporue, ueM npubmixeHHble dopmynst CIT 16.13330,
NIpUMEHEHHE KOTOPBIX, OXHAKO, CYIIECTBEHHO HE BIMAET Ha KOHEYHbIE Pe3yNbTAThL

7.1.11 Ipu onpeneneHuy Aqf A5 4ETHIPEXTPAHHOTO CKBO3HOTO CTEPIKHS HOPMYITHI TAGTHIBI
8 ucmomBR3yIOTCA ¢ NMOACTAHOBKOH B HHX COOTBETCTBYIOMIMX T€OMETPHUECKHX XapaKTEPHCTHK
BCENO0 CTEPXKHA M €ro OTAeNbHBIX BeTBei. OnHAaKo pe3ynpTaTsl 3KCHEPHMEHTANBHbIX
HCCIIeIOBaHHH YeTBIpEXTpaHHBIX cTepxkHell ¢ rubxoctamu A = 20-40 m3 crami ¢ npenenom
TeKyuecTH oy = 250-278 MITa (2550-2830 krc/cm?) MOKa3BIBAIOT, YTO TAKOH PacyerT, B CBA3H C
HaJIMYHEM Ha4aJlbHBIX HECOBEPLICHCTB, MPUBOAWT K 3aBBIHIEHHBIM 3HAYCHUSM BBIYHUCJICHHBIX
npepensHex Harpysok. B CIT 16.13330 npennaratorcs ycinoBHble (OpMYNB, B KOTOpbIe
OJHOBPEMEHHO BXOIAT FEOMETPHYECKHE XapaKTEPHCTHKH SJIEMEHTOB CTEpPXHA And ofeux
IUIOCKOCTe! NoTepH ycToHunBocTH. CpaBHEHHE TEOPETHYESCKHX M SKCIIEPHMEHTAIBHBIX JaHHEIX
ITOKa3pIBacT B 3TOM CJIy4ac AOCTATOYHO YAOBIECTBOPHTENBHOE COOTBETCTBHE PE3YILTATOB.

7.1.12 ®opmyns! Tabmunel 8 CIT 16.13330.2017 (Tan ceueHus 3) IS ONPENENCHHS Aqs UL
TPEXTPaHHBIX CKBO3HBIX CTEPXKHEH OCHOBaHBI Ha PAaCCMOTPEHHH WX NMOTEPH YCTOHYMBOCTH B
IJIOCKOCTSX X —X M Y — Y B IPEATNIONOXEHHH HEM3MEHHOCTH PACCTOSHUH MEXLY BETBIMM CTEPXKHS
mpu uzrube.

7.1.13 ®opmynsl Tabnuup! 8 HacToALIEro CBOAA IPaBHII OMY4YEHB! 6e3 yuera BIUSHUA Ha
3HAYEHHE yTNia CIBHra 1] HaYalbHEIX HECOBEPLIEHCTB W NIPOIONBHBIX cwil B BerBax. B CII
16.13330 BBeneHBI OrpaHUYEHYS Ha 3HAYEeHHA rTHOKOCTel OTJeNbHBIX BETBEH.

Jns crepxHe#t ¢ miaHkaMu TIHOKOCTE As OTHENBHON BETBM, IIPH KOTOpOHM BiMsHHE
yKa3aHHBIX (PaKTOpOB HeCYIIEeCTBEHHO, cocTaBigeT 40.

Ilpu Gonpwem 3HayeHuH Ap GOpMyns!l UL 1| ¥ M HEOOXOAMMO YTOYHATH 3aMEHOM
sreipaxkenuit (1+2n) u (1+n) cootercTaenno Ha (1/B+2n) u (1/ B +n), rae B =1 — 0,12¢ X b° 3mecs
@~ K03 OHIUEHT, BEIUCIAEMBIH U151 CTEPXKHS 110 HPHBEIEHHOM rHOKOCTH Aey).

46



CII 94 .1325800.2017

Tabnuia 8§

dopMynsl 15 ONPEIENEeHUS 1| ¥ [t TIPH YHCIIE MIOCKOCTeH
CxeMa COeIHHUTENBHBIX 3JIEMEHTOBR COEJMHUTENILHBIX 3JIEMEHTOB
OHOI IBYX
: % (1+2n) % 1
£ = n); = H
Te ¥ "= 2484, "= 2aga, LT ™
} A A
[ / _% p= 1+0,82)Tf(1+2n). p= [1+08272(1 +n).
ls y )‘y
< <
5 8 Mpu n<0,2 z IMpur<02
Q ! u= 1+1,15;1-{ U= 1+Iz~
1 y Y
b kg
2 _ l+sin’g _ l+sin®
48 1= EA,sin?B cosB’ 1= 2EAgsin?Bcos B’
Q
m2A(1 + sind m24(1 + sin?
A Ayt b= 1+ (,2 B) u= 1+—2( — A
~ b ,@//A /oo A3 A sin?fcosp 223 A, sin? Beosp
S
b
3 — 1 + — 1 .
'%0 1= Edgsin?Bcosp’ 1= 2EA,sin?p cosf’
7 A n2A
Ay “1/ = = |14+ = |14 e
0. ¥ ’A: ;- H j + A2 Agsin?Bcosp # j 222 Aysin?Beosp
~%
T o 7
4 n= 1 . 1
= Y PP = 2 ;
oz e 2EAg4sin?f cos 4EAysin?B cos f
PN ~74 - 14 2A = i+ m2A
2!34,_"‘0 '.1;; k= 222 Agsin®Bcosp k= 422 Aysin? fcosp
A %
5 — 1 . — 1 -
E,I o n= EAgsin®BcosfB’ 7= 2EAgsin?fcosfB’
Ag T 71‘2A 7T2A
&0 - U= 1+ o7—so—r p= (14—
Sl A Aysin?Bcosp 225 Agsin?Bcosp
Ad X / [s]
&
k2
o
M p umeyanue—~ B Hacroswmeli TaGnuue NpHHATH! CAEAYIOWHNE 0003HAYEHHA:
B nosuuuu 1: ds= Ls/ is; n= Itb / IsLp; Is— MOMEHT MHEPLMN CCUEHKS NOsica; s — MOMEHT MHEPLIUH CEYEHUS OAHON
NaHKH.
B nosuumsax 2-5: Aa/ As= 1; Aacos’B / As= 0; A =2A4s; As— nnowanL CEUCHNHS OAHOIO PackoCa; A — NNOWAnkb CCHCHHS
BCErO CTEPXKHS.

7.1.14 Ilpn pacyere CKBO3HBIX peIeTUaThIX CTepXKHeH HayanbHblE HECOBEPIIEHCTBA
YYHUTHIBAIOTCS KO3(QUIMEHTOM ¢ Ha cTaguM nmoadopa Ce4yeHHs BCEro CTEP)KHA U NPOBEPKH
YCTOHYHMBOCTH €ro OTHAENBHBIX BeTBeH. B TO ke BpeMs Ha HECYIIYIO0 CHOCOGHOCTh CKBO3HOTO
CTEPXKHS C pelleTKaMH CYLIECTBEHHOE BJMSHUE OKa3bIBAIOT yBENMYeHHe MMOKOCTH NIaHenH, a
TaKKe HayalbHbIe HCKPHUBIIEHHS CTEPXKHS H OTOENbHBIX MaHenei. B ca3u ¢ atiM B CIT 16.13330
BBE€ICHBI OrpaHUYCHHA HA 3HAYCHUA rubxocrei OTACIBHBIX BeTBeH MEeXAY y3jiaMu.

Jins cHATHA 3THX orpaHM4YeHu# npH As < 120 TpebGyercs BBIIONHHTH PacyeT CKBO3HOIO

—
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CTEPXHS 10 AeHOPMHPOBAHHON CXeMe, KOTOpas YYHTHIBACTCS NMPHONMKXEHHBIM NPaKTHYSCKUM
criocoboM pacuera. ’

Kosbdummenr pacuernoit mwmesl pp = 0,7 mpu As NPHOMDKEHHO YYHTHIBAET
B3aHMOZEHCTBHE BETBM KOJNOHHBI C OSJIEMEHTAMHM DpEWIETKH, a TaKkXKe BEPOSTHOCTh
OZIHOBPEMEHHOTO COBIIAICHHS DPAacYeTHHIX 3HaYeHHH HayaJibHBIX HECOBEPINEHCTB OJIA BCETO
CTEPIKHA B OTACHBHON NaHeIu BETBH.

7.1.15 CoennHeHHe COCTaBHBIX CTEPXXHEH BIUIOTHYIO WM yepe3 NPOKIanky obecneynsaet
COBMECTHYIO paboTy COCTaBISIOIIMX €ro 3NEMEHTOB K PaBHOMEpPHOE pacHpefieNeHHe MEexIy
HUMH [IPOJOJILHON CUIIBL

Jns cokaTeIX CTepHeW JUIMHA Y9YacTKa MeXIy coeduHeHmsMH pasHa 40i, uto
COOTBETCTBYET IiOKkocTH As = 40 B CKBO3HBIX CTEPXHAX C IaHkaMu. [Ipu stom BnusHue
IPOAONBHOM CUIEI Ha AeOPMUPOBAHUE JNEMEHTOB, COCTABIIIOINX CTEPXKEHb, HECYIECTBEHHO.

7.1.16 VYcnophas nomepeuHas cuna (Jp. OUpeAeNseIcs Kak INPOEKUHs HPOZOJIBHOM
CKUMaromel cunel N Ha 0Chb, NMEPICHAUKYISPHYO K H30THYTOH OCH ILIapHHPHO ONEPTOro
BBHELIEHTPEHHO C)XKaTOro € SKCIEHTPHCHTETOM ep CTEPXKHS CKBO3HOTO CEYEHHS, C HayalbHBIM
HCKPHBIICHHM V5, B €0 IIPECIBHOM COCTOSHHUH (PHCYHOK 5) H BRIYHCIsAETCS o GopMye

Ofic= Ny sina =N, a. (25)
Jns cunycouansHoi GOpMEI HAYATBEHOTO HCKPHBIICHUS ¥ H30THYTOM OCH CTEPIKHSA
TNy
Qpic = 5% (Vo + V). (26)
al
N
$
14 e _
\\
Vs
.
“ﬂ
N

@ — W30THYTas OCh CTEPXHs; 6 — HICANHIUPOBAHHOE CeYEHHE
Pucynox 5 — K onpenejieHHI0 YCJJOBHOI NONEPeUHOIl CHIILI

Jns BeruucneHus Ny U v, OBUIM ONpeXeNieHbl NpeReNbHBIE IIapamMeTphl BHELEHTPEHHO
CKATOTO CTEPXKHS MODKHBI ObITh NMPUHATHL IS MACATU3HPOBAHHOTO CEYEHHMs, COCTOSMMIETO U3
IBYX OJMHaKOBBIX IIOJIOK, CBA3aHHBIX MEXIY o060 xKecTKOH CBA3BIO (CM. pHCYHOK 5,0). Bnusune
PeLIeTKH Ha NpelenbHoe 3HaueHue Ny YIHTHIBACTCS BBEIEHHEM MpUBENEHHOM THOKOCTH Aes 110
CI116.13330.2017.

IMonyuennsle 3HadeHus Ope AN pasivuHbX Ry u A annpoxcumMuposansl B CIT 16.13330
TIpHGIMKEHHON 32BHCHMOCTHIO

Ore=k N/ o, @7
KOTOpas YYWTBIBAET BO3MOXHOCTb HEJOHAIIPSDKEHHS CKBOSHOTO CTEPXKHS B IUIOCKOCTH
COENMHUTENBHEIX IEMEHTOB; 30ech k= 7,15 10 (2330 - E/ R)).

3naueHns MHOxwuTens k B npaBo¥ wactu dopmynsl (27) mis pasnH4HBIX 3HAYEHHH

DACHETHBIX compoTHBcHuit Ry npu E =2,06-10°, MI1a, npusesens: s Tabuue 9.
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Tabnuuma 9

R, MIIa 210 230 250 270 300 330 350 370 400 500

(xre/em?) (2150) | (2350) [ (2550) [ (2750) | (3050) | (3350) | (3550) | (3750) | (4100) | (5100)
k 0,0097 | 0,0103 | 0,0108 | 0,0112 | 0,0118 | 0,0122 | 0,0125 | 0,0127 | 0,0130 | 0,0137

7.1.17 [ins onpeneneHus JONOTHUTEIBHBIX YCHIHIA B packocax HepeKpecTHON peleTky st
y4€eTa BIMAHUA OOXKATHS MOSCOB B CKBO3HLIX CTEPKHAX PACCMATPUBAETCS OJUH Pa3 CTATHYECKH
HeonpenenuMas CHCTEMa, cXeMa KOTOpoil IpuBeeHa Ha pUcyHKe 6,a. Paspes 0HOTO U3 PaCKOCOB
ZIaeT OCHOBHYIO CHCTEMY, CXEMBI HarpyKeHHs KOTOPOif ITOKa3aHb! Ha pUCYHKaX 6,0 U 6.

b/

=
e =

N N N
q 7 7
] N
4 -
A A ~
48 Neg
N\ 'y &
A AS2 A wr A »r Pa
b b

a — pacyeTHas cxema; 6 — OCHOBHas CHCTEMA,; 8 — NONIOJHUTENBHOE YCHIIHE B packoce
Pucynox 6 — K pacuery nepekpecTHoii pemerkn

U3 perrenns paccmarprBaeMoif 3a1au1 MOMYYeHO SOMONHATENBHOE YCHIIHE, BO3HUKAoLIEe

B packocax
N, =— A1p - Ncos? (28)
ad Ay %(1%5in33+%§c0536)‘
dopmymna (22) CIT 16.13330.2017 nonydaetcs mpu Aa/ds =1 u Ag cos’B /45 =0,
TpunuMas God = Nad /Ad ¥ 6n = Ny /Ap =N/ A, nonydaercs
Ogq _ 835541 29
o 2+ (5%+1)3

3Ha4CHUS OTHOIIEHHUS Cag / On IS pa3syMuHbIX 6= Ip /b npusenens! B Tabnuie 10.

Ta6bauna 10
$ 0,5 0,6 0,8 1,0 1,2 1,4 1,6 1,8
Gad/ On 0,082 | 0,117 | 0,200 | 0,293 | 0,396 | 0,475 | 0,554 | 0,620

ITonyyeHHOE HONONHUTENBHOE YCHIHE B packocaXx OT OOXATHS MOACOB CTEPXKHS
CKMMaroliel cuioi Heob6xomuMo npuOaBUTH K YCHIHIO B packocax OT YCHOBHOH (Miu
¢aktuyeckoit) nonepeuHoit cunst Q.

7.1.18 Pacuet crepxxuel, npeaHa3HAYECHHBIX JUIS YMEHBHICHHS pacyeTHOH MIHMHEI CKaThIX
5JIEMEHTOB, HEOOXOMMO BEITONHATE Ha ycuiue, paBHoe Op: U onpenengeMoe no gopmyne (27)
3aBHCHMOCTH OT NPOACHBHOM cuibl N U k03¢ dHIHEHTa IPOTONBHOr0 H3ruba @ N OCHOBHOIO
THOAKPEMIISEMOTO 3IEMEHTa.

Pacuer pacmopok, npeHa3HAYEHHBIX U YMEHBIICHHS pacyeTHOH MNIMHBI KOJOHH B
HanpaBleHHH BONb 3[aHus (M3 IIOCKOCTH paM), IIPH HAlTMYHH Harpy3oK OT MOCTOBBIX KPaHOB
BBIMOJIHAIOT Ha YCHIIHe, OnpenensdeMoe mo ¢popmyie (27), B kotopoif 3HaueHne N npuHuMaeTcs
DABHBIM CYMME NPOJIOJLHBIX CHJI B IBYX COCEIHHX KOJOHHAX.
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7.2 MisrubaeMble 3J1eMEHThI

72.1 Ilpx onmHOBpeMEHHOM IeHCTBHM MOMEHTOB M IIONEpedHoil cunp B Oankax,
PacCUMTHIBAEMBIX B [IPEAENax YIPYTHX Aedopmainii, Heo6X0auMO NPOBEPSTH IPOYHOCT CTEHKH
nyTeM onpeneneHus 0606ImeHHOro HanpsokeHHs (MHTEHCHBHOCTH HalpspkeHHit) no dopmynaM
(44) CIT 16.13330.2017 Ha ocHOBe 3HepreTHyeckoif Teopuu npouHocTH. HopmanbHoe
HalpHKeHARE, BRUUCIIEMoe o 5To# GopMyie, cpaBHHBAETCA C PACUETHBIM CONPOTHRICHHEM,
yBelnMueHHBIM Ha 15 %, yTo npeAnonaraeT pasBHTHE JOKAJbHBIX HEYNPYrHX Aedopmaiuii B
CTEHKe.

Pacyer HeoGXOAMMO BHIMIONHATE IS IPOBEPKH CTEHOK IBYTABPOBBIX 0alok B MecTe
COECAMHEHHS CTEHKH C BepxHHM IosicoM. [TpH 3TOM B CTEHKaX paspe3HbIX GaliOK HANPSHKEHHS Ox
1 Gy HMEIOT OJIMHAKOBHIE 3HAKH, B CEYEHHSX Y OIOP Hepa3pe3HBIX HaoK 3TH HaNpPSKEHKS HMEIOT
pasHEIe 3HaKH, 9TO HEOOXOAMMO YUHTHIBATh [IPH NOJNB30BAHHHA YKa3aHHOH GOpMYIIOH.

7.2.2 ing onpeneneHus KpUTHYECKUX HanpshkeHUH @p Ry nipu notepe ycToiuusocTy 6anox
IBYTaBPOBOTO CEYEHHS C ABYMS OCSMH CHMMETDHM, M3THOaeMBIX B IUIOCKOCTH CTEHKH,
HCIONBE30BaHEl Pe3yNsTATHl MCCIENOBaHNH HIeanbHo ynpyrux Gamox. Jing pacdera peanbHbIX
CTaNbHBIX OANlOK BIHSHUE HAyalbHBIX HECOBEPILEHCTB (B YaCTHOCTH, HAYAIbHOTO HCKPUBIICHHS
ocH 6anku B INIOCKOCTH HauMeHbluel sxectkocTH) yureno B CIT 16.13330 npu BrBome dopmyn
Ul KOG dummenTa ¥ 1 BBeZieHneM Ko3hduiuenTa yenoBuit paboTs Ye.

Koasdpduumentsr y mpuBeleHb! XIS CiIyuasd LIAapHUPHOTO OMHMPAaHHS B IINOCKOCTH
HauMeHbINEeH JKECTKOCTH U CBOOONHOM JeniaHany¥ KOHIIOB pPacyeTHOro ydJacTka Oaiku.
3Ha4eHnsl ¥ BHIYMCIEHH! B NPENNONOXEHHH, 4To I, / << 1. Ecnn otnomenne L, / I < 1, To

3HAYEHHMs ¥ ClelyeT yMHOXKaTh Ha 1/,/1 — I, /1.

7.2.3 JIns ciy4as, KOTAa KPUTHYECKME HANpPsOHKEHHS NpPH HOTepe YCTOHYHBOCTH OGalok
NpEBBIIAIOT TpeleN NPONMOPIHOHANBEHOCTH, METONHKAa pacyeTa paspaboTaHa Ha OCHOBE
HCCIENOBAHHA COOTHOIICHUS MEKIY KPHTHYECKHM HANpsDKEHHEM HEOTpaHWYeHHO YNPYroro
HEHTPaNTbHO-CKATOTO CTEPXKHS Ocr M ICHCTBHTENEHEIM HAPSXKEHHEM O CHEAYIOINEro BHAA:

i= _ 0,317 (30)
Py 1,204 _’_‘ca/ay'

B dopmyne (30) npenen nponopUUOHaNbHOCTH NpUHAT paBHbM 0,85 Gy, 2 OTHOLIEHHE G/ Oy
= 1 np# 6 / oy = 2,42, YTO IKBUBATEHTHO OTHOUICHHIO Oy / Go= E, /E =0,412 (rne E, —
TIPHBEACHHBI MOAYb).

Jlis 6anox ABYTaBPOBOTO CEUEHHS C ABYMA OCSIMH CHMMETPHH KPHTHYECKHE HAIPSKEHHS
IPHMEPHO ITPOTIOPLMOHANIEHE] 3Ha4eHHI0/ E. G, rie G = const. Ha 5ToM 0CHOBaHME IPHHATO, YTO
Gor/ Oy = \V2,42=1,55 npu 6/ o, =1. B unrepsane 0,85 <o/ 6, <1,55 3Hauenne 6/ 6y U3MeHsETCA
HERHO ¥ ¢p = 0,68 + 0,21 @1 mpu @1 > 0,85.

Jng 6aiox IByTaBpOBOro CEYEHMS C OXHOM OCBIO CHMMETPHH IPHHATA Ta e METOHUKA, 4TO
U U1 CEYEHHH € IBYMS OCSIMHU CHMMETPHH, HO 3Ha4eHUs OTHOWEH S K, /E IPHHSATH pa3iNHyHbIMU
1S BEPXHETO M HIDKHETO N0sACOB OalIKH.

7.2.4 TpeboBanue HANEXHOM CBA3M CXKATOro mosgca OAIKH €O CIUIOMIHBIM JKECTKHM
HACTHJIOM, KOTAa HE HYyXHa IIPOBEpKa YCTOHYMBOCTH OanoK, MOMKHO OBITH NPELYCMOTPEHO B
HPOEKTaX CTPOHTENBHBIX KOHCTPYKIMH M IPOU3BOACTRA paboT.

ITpn ycTpoiicTBe 3aKpenyieHuH ckaToro 110sca B OTAENBHBIX TOUKaX (Y3151 IPOAOIIBHBIX HIH
MONEPEYHBIX CBs3eld, TOYKM KPEIUICHHS JKECTKOTO HACTHNA) MX CIENyeT PacCYMThHIBATh Ha
(aKTHYECKYIO MJIH YCJIOBHYIO IIONIEPEYHYIO CHIIy B rOpH30HTaibHOHM miockoctd. Ilpu atom
Kaxcaas TOYKa 3aKpellIeHuH peiHa3HayueHa 11 YMEHbLIEHHS pacyeTHOM ANHHEI CKaToro rosca
Ganku (cMm 7.1.18).

Ilpn HempephIBHOM INPHKPEIUIEHHH CXATOTrO mosica Galky K MECTKOMY HACTHIY 3TO
IpUKpeIIeHHe CIeNyeT pacCYUTHIBATh Ha MaKCHMAalIBHOE 3HaYEHHE SKBUBAIEHTHO! NonepeyHoi
HarpyskH, AelcTByomeH Ha NOSAC B FOPU3OHTANBHOM MIOCKOCTH

(31

N
max = 3 (vp + va),
rae N- HpOﬂOﬂBHa}I CXXHUMaroIasa CHa,

2 ' BIAEOP |
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V — Ha4YTBHOE HCKPUBJICHHUE T105Ca;
Vu— UCKPUBIIEHHE N0CA IPH AEHCTBUH CXKHMAIOILEH CHIbE NV,
[ - nponer 6anku.

C yuetrom $popmyisl (26) popmyna (31) npumer BHR

_ Mric _ 3Qyi
Gmax = ,_;_C ~ _l‘_‘-‘ (32)

Ipu nnockoM ¥ NpodHIUPOBAHHOM METAJUIMYECKHMX HACTHNIAX WM BOJHHCTOM CTailM
HaJieXKHOM CBS3BIO SBJISIETCS COENMHEHHE MX CO CXXAThIM MOSCOM Oanky CBapKo#, Ha GosraX MK
mobensx.

Jns co3paHuA 3amIeMNICHHS HaCTHJIA CIUIOLIHOM NPOCEYHO-BLITSHKHOM HACTHJI CHEAyeT
TIpMBapUBaTh K cxkatoMmy nosicy Oamxu. IIpd 3TOM JHCTHL HacTMia HeoOXOAMMO pacmonarath
IIPOCEYKOH NomepeK npoieTa (NEPIesARKYLIPHO K OcH Oanku).

Jns cOopHBIX Kene300E€TOHHBIX IUIMT H3 pa3iIHYHBIX OCTOHOB MOJ HANEXHOH CBA3BIO
clIeAyeT MOHUMATH KpeIUleHre 3aKiIafiHbIX JeTanell IUINT K CxaToMy Ioscy Oaiku cBapKoi WiIH
Ha Gonrax.

J7s. MOHOTUTHBIX JKeNe306eTOHHBIX TIAT HALeXHOU CBA3BIO CIIYXXUT NIPHBAPKA apMaTyphbl
WIH CHeLHaNbHbIX 3aKJaJHBIX JeTajied K CKaToMY noscy Oalkd, WiIH 3aMOHOJMYMBAHHE TOTO
nosica B cyoe 6eToHa TONIKHOH He MeHee 20 MM.

IIpu ycrpoitcTBe npukpeniieHu HeoOXOAMMO YUUTHIBATH KOHCTPYKTHBHEIE TpeOoBaHUS
Ui TPAMEHAEMOro BHAa coefuHeHuH (MHHMMANbHBIE Da3Mephl HIBOB, PacCTOSHUSA MeEXIY
6onTaMu 1 OT Kpas IEMEHTA H T. 1.).

7.2.5 Haubonvinme 3HayeHus ycioBHOH rubkocTH BepxHero nosica Oanku ):ef =

L
(—ef),/Ry/E , TIpH KOTOpHIX He TpebyeTcd BBIIONHSTH pacyeT Ha YCTOWYHMBOCTH Oalok,

onpenessrorcss mo ¢opmynam CIT 16.13330, xorophle moiayueHHI Ha OCHOBE METOIMKH,
u370XKeHHoM B 7.2.3, IpH BHIMOTHEHHH YCIOBH ©p = 1. 3Hauenus A,  IUIS PasIIMYHbIX 3HAYEHUH
b/twu h/tupuBeneHst B Tabmune 11.

Jlns nomyderus 3HaueHuit Ly / b 3HaueHus A, f» TpMBENeHHBle B Tabnuue, cuenayer

YMHOXMUTD Ha 1/E/Ry .

7.2.6 Ilpu usrube Gasnku B IBYX IVIaBHBIX IUIOCKOCTAX MOTEPSA yCTOHYMBOCTH BBIpaKaeTCs
IOCTHXKEHMEM NpeIeIbHOH Harpyskd (MakcHMyMa Ha KpHBOH COCTOsHMI paBHOBecHsT). B sToM
cnydae u3rub B 06enX IUIOCKOCTAX M KpyueHHe BO3HUKAIOT C CAMOTO Hayala HarpyXeHUs H,
MOCTENIEHHO BO3pacTasi, IPUBONST K PasBUTHIO IIACTHYECKUX JedopManuii ¥ HCUEPIAHHIO
Hecyeit cnocobHOCTH.

Tabnuua 11

Han6onblune 3Hauenns Ay NPH 3HAUEHHAX

MecTo npunoXKeHU Harpy3Ku bn h/ b, paBHBIX
1 2 3 4 5 6
K BepxHeMy noscy 15 | 0,858 | 0,628 | 0,551 | 0,513 | 0,490 | 0,475

20 10,774 ] 0,594 | 0,534 | 0,504 | 0,486 | 0,474
25 10,690 | 0,560 | 0,517 | 0,495 [ 0,482 | 0,473
30 | 0,606 | 0,526 | 0,499 | 0,486 | 0,478 | 0,473
35 10,522 | 0,492 | 0,482 | 0,477 | 0,474 | 0.472
K HiKHEMY noacy 15 11,238 [ 0,928 | 0,825 | 0,773 | 0,742 | 0,721
20 [1,154 [ 0,894 | 0,807 | 0,764 | 0,738 | 0,720
25 1,070 | 0,860 | 0,790 | 0,755 | 0,734 | 0,720
30 10986 | 0,826 | 0,773 | 0,746 | 0,730 | 0,719
35 10902 | 0,792 | 0,755 | 0,737 | 0,726 | 0,718

He3aBHCHMO OT YPOBHS IPHIOKEHNS HAarpy3KH Npu 15 10,948 | 0,703 | 0,621 | 0,580 | 0,556 | 0,540
pacyeTe y4acTKa MeXAy CBA3AMH WIH NPH YHCTOM 20 |0,884 0,679 | 0,611 | 0,576 | 0,556 | 0,542
nsrubGe 25 [ 0,820 | 0,655 | 0,600 | 0,572 | 0,556 | 0,545

30 10,756 | 0,631 [ 0,589 | 0,568 | 0,556 | 0,547
35 10,692 {0,607 | 0,579 | 0,564 | 0,556 | 0,550

E E‘) - ’XEC J 27
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Jns noByraBpoBeIX Oaiiok, paccumTsiBaeMbIx no dopmyne (70) CII 16.13330.2017 npu
OTCYTCTBHH CEKTOPHANBHBIX HaNpsDKeHHH, NpoBepKa YCTOHYMBOCTH NHpPH IBYXOCHOM H3rube
BBIIOJIHACTCS KaK YacTHBIN CIydall W3 ypaBHEHHS B3aUMOJCHCTBHSA VIS CTEPXKHSI, CXATOro C
JBYXOCHBIM 5KCHEHTPHCHTETOM.

Tpu npuno)xeHun Harpy3Ku, JeHCTBYIOMEH B IJIOCKOCTH, NApalIebHOH INIOCKOCTH X — X,
TONBKO K 0JJHOMY (BepXHeMy) nosAcy 6anku Bo BTopoM diere dopmyns (70) CIT 16.13330.2017
cllefiyeT IpMHUMATh M3rubarouit MOMEHT M,,s M MOMEHT CONPOTHBAEHHS 1), s (BepXHEro) mosca
GaJiKki COOTBETCTBEHHO.

7.2.7 PacyeT cTaTMYeCKH ONPEAENUMBIX U3rHGacMBIX 3JIEMEHTOB, HECYIIHX CTATHYECKYIO
Harpy3ky, B CII 16.13330 BeimonHsercs NO OrpaHHYCHHBIM IUIACTHYECKHM JedopMarimaM,
peanH30BaHHEIM B BUAE KOO GHUIMEHTOB ¢; > 1, BBONUMBIX K YHPYTHM MOMEHTaM CONPOTUBIICHHUS
ceyenuit. [Ipu onpenenenny k03hUIHEHTOB ¢; B KaYeCTBE KOMUMYECTBEHHOTO KPHTEPUS IPUHATO
OrpaHHYeHHEe IUIACTHYeckuX jepopmammii €.<3 (rme €,=€, E/R,; €, - ocrarounas
JedopMmanus B CEYEHHH MOCJE NMONHOH yNpyroi pasrpysku). B oOmieM ciydae mpu TakoMm
TMoxXofie  yMEHBINEHHE IPEAeNbHBIX MOMEHTOB I10 CPaBHEHHMIO ¢ MOMEHTaMH,
COOTBETCTBYIOIMMH ITOJHBIM IJIACTHYECKHAM MIapHUpaM, cocTaBiseT He Gonee 3 % — 5 %, a mis
IBYTaBPOBBIX cedeHuit — 1 Y.

IIpu s5TOM 3HaueHUe Ko3dduNMEHTA ¢; HE ROIDKHO OBITH MEHbIIE €MHHUIIB]; B IPOTHBHOM
cllyyae pacyeT HeOOXOMMMO BEHIONHATE B IIpeeliax ynpyroi paboTsl ctaiu no popmynam (41) u
(42) CIT 16.13330.2017.

IMpu wanuuuy B Gake NPOTHKCHHOH 30HBI YUCTOrO H3rHGa, KOTA2A Pa3BHTHE IIACTHYECKAX
Iehopmaniii IpejnonaraeTcs He B OHOM CeYeHHH, a Ha ONpe/ieleHHOM YYacTKe ee JIHHEL, C
UEeNbl0 OrpaHHYCHHs OOUIMX NMepeMeUICHNH, 3HaueHUe MPEeAENEHOTO MOMEHTa YMeHbUIaeTcs H
NpUHMMaeTCs PaBHBIM ITOJIyCyMME TIPEfebHBIX MOMEHTOB NIpH paboTe cedeHHs B peAeiax U 3a
IpeneIoM YNpyrocTH.

B meronuxe pacdera 6aniox ¢ y4eToM OrpaHHYEHHBIX IIacTHYeckux nedopmanuit B CII
16.13330 npuHHEMaIOTCS MEHBLIKME 3HA4eHHA K03 (GHIHEHTOB Ci, COOTBETCTBYIOLNE MEHBLIUM
3HaYECHHUAM IUIacTHIecKuX HedopMaimit. ITO IMO3BOJISET PacCUMTHIBATD OANIKH NpPU PasIHYHBIX
3HaYECHUAX OTPaHHYEHHBIX AehopMaliHii, 4TO MPAKTHIECKH BAXKHO JUIS TIONYHEHHS ON THMAIIbHBIX
ceyeHuH ¢ y4eToM Ha3HaYEHHs DIEMEHTA, YCIOBHH 3KCILTyaTaluy, KOHCTPYKTHBHOTO PeIIeHHS,
(hOpMEI cedeHHS ¥ COOTHOLIeHUH ero pa3MepoB H T. A. [Ipu 3ToM IpoBepKy NPOYHOCTH CEYEHHUS,
MECTHOH YCTOHYHBOCTH IIACTHHOK 3TOTO CEYEHHS, 001Iell yeToRUHBOCTH GANKH U €€ XKECTKOCTH
cleJyeT BBIIONHATH B 3aBHCHMOCTH OT 3HAuYeHHs NpUHHMaeMoH XedopMaiyy, paBHIBHBLA
BBIOOp KOTOpO# obecneynT MHHMMYM IUIONIafH ceyeHud. Taxum oOpasoM, OCHOBHOM 3anmageif
pacuera ¢ y4eTOM OIpaHHYEHHBIX NedopManuif BrseTcs IPoeKTHPOBaHHe 6aloK MUHMMAIBHON
Macchl.

7.2.8 Meronuka pacdera CTEHOK OaloK Ha YCTOHYMBOCTD C YYETOM ITACTHYECKUX
InebopManuif OCHOBaHAa Ha pe3yNbTATaX pEIeHHs 3aladd 00 YCTOMYHMBOCTH MIACTHHKH TIpH
COBMECTHOM IeHiCTBHMH HOPMAaNBHBIX M KacaTefAbHbIX HanpspkeHuil. IIpoBepxa ycroifumBocTH
CTCHKM 3aKOYaeTcd B CpaBHEHHHM M3ruMOalomlero MoOMeEHTa IS pacyeTHOro OTCeka,
BBIYHCIICHHOTO B COOTBEeTCTBHM ¢ ykazamusmu 8.5.2 CIT 16.13330.2017, ¢ xpuTHYECKHM
MOMEHTOM M Bcelf Oanku INpH M3BECTHBIX KacaTeNbHBIX HaNpsKeHHAX. B xadecrtBe
KPUTHYECKOTO NPHHMMAETCS MOMEHT, COOTBETCTBYIOIIHH HOTEpe YCTOMYHBOCTH CTEHKH NpH
OIPENICIEHHOM HAaNpPsOKeHHO-1eQOPMHPOBaHHOM COCTOSHHM H YCHIOBHM, YTO YCTONYHBOCTH
TIOACHBIX JIICTOB ofecnieyeHa. [Ipy 3TOM ¢ yBenuYeHHEM IUTACTHYECKHX AedopManuii cTeneHb
3alllEMJICHHS CTEHKM B I0sicax yMeHblmaercs. IIpy 3HAUMTENBHOM pa3BHTHH IUIACTHYECKHX
IeopMariiif, COOTBETCTBYIOIMX KPUTHUECKOHM TMOKOCTH CTEHKH Ay, = 2,2, 3deKT 3aIeMeHus
CTEHKH B II0ficaX He YYHUTHIBAeTCA. 3aKpeIleHHe IONIEPEIHBIX CTOPOH PacYeTHOro 0TCeKa CTEHKH
APHHEMAETCS MAPHUPHEIM He3aBHCHMO OT CTEIEHH Pa3BHTUS NAaCTHHECKuX AedopMariuii.

PacueT Ha ycTOM4MBOCTH CTEHOK OajoK ABYTaBPOBOLO IONEPEYHOTO CEYEHUS C ABYMS
OCAMH CHMMETDHH, YKDEIUICHHBIX TONBKO IIOII€PEYHBIMH pebpamMy JKeCTKOCTH, CleAyer
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pemonEATh 1o  Gopmyne (86) CII 16.13330.2017, xoTopas ycTaHAaBNMBAaCT 3HAYEHHE
KPUTHYECKOI0 MOMEHTA Jng Beeit Ganky.

7.2.9 Crenxu Ganox acHMMETpHYHOro ceueHHs (¢ Gojee pa3BHTBIM CXKATBIM IIOSCOM),
YKpeTUIEHHbIE TOJIBKO MOTIePeYHEIME pebpaMu KECTKOCTH, paboTaloT B YCIOBHAX COBMECTHOIO
JelicTBHS BHEIEHTPEHHOTO pacTsbkeHus M cisura. Mccnenmopanme paGoThl TakHX CTEHOK 3a
IpelenioM YOPYTOCTH IOKa3alW, 4TO IIPH IIPOBEPKE HX YCTOHUHMBOCTH DACUETHYXO BBICOTY
ClIeAyeT NPUHHUMATh PaBHOH YIBOSHHOM BBICOTE CXXATOM 30HEBI, TaK KaK BIMAHAE OCTaIBHOH
PacTAHYTOM 30HBI CTEHKH Ha €€ YCTOHYHBOCTE HE3HAYUTENBHO.

7.2.10 PacueT Ha YCTOHYHBOCTH NOSCHBIX JIMCTOB (NONOK) OaNOK C y4eTOM pasBHTUA
IUTacTH4eCKuX AedopManyi BEITOIHMOT B IPEANONO0KEHHH HX IAPHHPHOTO OMMPAHNS IO IMHUK
COCAMHEHHS NIOSCOB CO CTEHKOH NPY YCIOBHH, YTO MIMHA TIOyBOIHEI TUIACTHHKY paBHA 3ber (Tae
ber— pacueTHas MIMpPUHA CBECA).

7.2.11 Jlna 6aox, u3rubaeMsIX B IIOCKOCTH HanGonpLIeif )KECTKOCTH U pacCUMTHIBAEMbIX
¢ ydYeToM pasBHTHS IUlacTHueckux pedopmaunii, HeobGxomumo obecnmeunts HX o0y
YCTOHYMBOCTE U3 MI0ockocTd u3ruba. [Ipu aToM Golee BBICOKHI YPOBEHD Pa3BUTHSA IIACTHYECKUX
IedopManmit B 6ankax (4To CBSI3aHO ¢ yBelnueHHeM KoddbUIHeHTOB ¢;), TpebyeT 6osee yacTo
pa3BsS3KH CXKATOTO I10Sica B TOPH3OHTAIBHOM IUIOCKOCTH BIUIOTH JO HENpPEPBIBHOTO €ro
3aKpeIIeHNs KEeCTKUM HAaCTHIIOM.

TpeboBanus 7.2.1 OTHOCATCA K CIYYal0 YHCTOro M3ruba M COOTBETCTBYIOT IIPHUHATOMY
3HAYCHHIO OTPaHHYECHHS NNACTHYECKHX AebopMalitii B CEUSHHH.

Ilpu meHcTBHM COCPEXOTOUEHHOM CHIIBI B cepeluHe Ganky 3HaYeHHS OTHOWEHHH ly/ b
CNIENyeT YBENUIHBaTh Ha 25 % IO CpaBHEHUIO C WX 3HAUSHHSIMU IIPH YHMCTOM H3rHbe.

7.2.12 Pacuer Hepa3spe3nsix M 3amemieHHbIX Oanok nmo CIT 16.13330 ssmonnsercs c
OIHOBPEMEHHBIM ydJeToM paboThl CedeHHH 3a NpPERENOM YHPYTOCTH H COOTBETCTBYIOLUETO
TepepacHpeieNIeHHs OIIOPHBIX ¥ NPOJIETHAIX H3rHOaroIX MOMEHTOB.

Qopmyna (56) CIT 16.13330.2017 nmonyuyeHa M3 YCIOBHS OrpaHHYEHHS MaKCHMAIBHBIX
OCTAaTOUHBIX JieopMalinii B CEYCHHH SHAYCHHEM €, may= 3 (TAC € max=€rmax E/Ry).

7.3 DneMeHTHI, NOABEPKEHHBIE ASHCTBHIO 0CEBOH CHIIBI ¢ H3THOOM

7.3.1 Cornacuo CIT 16.13330 pacyer Ha yCTOHYHBOCTb 3JIEMEHTOB IIPH AEHCTBHH OCEBOM
CHJIBI C M3rHOOM BBITOJHAETCA C YUETOM Pa3BHTHA InacTHyeckux nedopmauuit. Ilpu stom
npubmnkernas dopmyna (105) CIT 16.13330.2017 ans npoBepKH MPOYHOCTH CEYEHUS CUHTACTCH
npeReNbHEIM YCIOBHeM pacdera Ha ycroiumsocts npu A = 0. Ilpu yxasannex B 9.1.1 CII
16.13330.2017 ycnoBusxX, pacyeT OrpaHHYMBAETCS TOJBKO IPOBEPKOH ycTolymBOCTH HO
dopmyne (109) CIT 16.13330.2017. B stom ciryuae nnpu M, = 0 u B =0 ycnosusa hopMyasi (105)
CI1 16.13330.2017 yooBneTBOPSIOTCS aBTOMATHYECKH (PHCYHOK 7).

Yro xacaetcs popmynsl (106) CIT 16.13330.2017, To mpoBepxa IPOYHOCTH CEYEHHS B
npejenax ynpyrux zAedopMmamnuii MOXET NPHBECTH K MEHBUINM 3Ha4YeHUSM MpeenbHbIX
Harpy30K, 4eM IIpoBepka ycroituusoctu mo dopmyne (109) CIT 16.13330.2017, ocobenno mis
xopotkux crepxHeit. [lostomy npoBepky npousocTH cedeHus mo dopmyne (106) CII
16.13330.2017 HeoGx0ouMO BEINOJIHATH TIOMHMO IIPOBEPKH YCTOHYHBOCTH € YUETOM YKA3aHHBIX
B CII 16.13330 ycnosuit npumeseHus 310# bopMyis (CM. pHCYHOK 7).
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) 7 Ry

1 — Ha npoynocTs no Qopmysne (105); 2 — na npounocTs no popmyne (106); 3—F — 061acTH BOIMOKHBIX 3HAUEHHH
N u M npu npoeepke yCTONYHBOCTH
Pucynok 7 - K pacueTy BHEHEHTPEHHO CKATHIX 3JeMenTOB no dpopmynam CII 16.13330

Kospdunuenter ¢; B dopmyne (105) CII 16.13330.2017 ycTaHOBIEHBI C Y4YeTOM
pasbACHEHMH, H3IOXKEHHEIX B 7.2.7; k03 PHIMEHT 17 XapaKTepH3yeT «IONHOTY» NOBEPXHOCTEH
KPHBBIX B3aUMOZCHCTBHSA UL pa3/IM4HbIX THIIOB cedeHui (pucyHoxk 8).

CWR,
Pucyrok 8 — 3aBHCUMOCTD «IIOJHOTHD KPHBBIX B3aHMOJeHCTBHA OT 3HaYennil KodppuunenTa 1

[Ipn ycranopnenuu 3Haveruit kodddunueHntoB ¢ B tabmune E.1 (npunoxenue E) CIT
16.13330 npeanonaraiock, YTo U3THO IEMEHTOB NPOKCXOJUT B ILIOCKOCTH Y — ¥, @ HATPY3KH BO
BCEX Cilydasx AeHcTByroT cBepxy BHH3. IIpM ycTaHOBIEHMM 3HAa4YeHHH KOS(QUIMEHTOB cy
HPHHAMAJOCh, YTO H3THO 3JIEMEHTOB IIPOHUCXOAUT B IuIocKocTH X — X. Koabdurmentst # (ipu M,
= () Heo6X0aUMO NPHHHMATH C YYETOM TOTO, YTO SKCUEHTPHCHTETH! IPHIIOKECHHS HAarpy3KH BO
BCEX CIIydasX PacioNOKEHbI CBEPXY CXEM CEHEHH, T. €. TAK e, KaK 3TO IoKa3aHo B tabauue 1.2
(mpunoxenue 1) CIT 16.13330.2017. 3to BaXHO NpH pacyeTe HECUMMETPHYHBIX CeyeHHH
OTHOCHUTENIBHO OCH X — X.

ITpu neGonbpiMx 3Ha4eHMAX oceBOH cuubl N/(4qRy) < 0,1 paccMaTrpuBaeMbie 3IEMEHTHI
npubnmxaoTcs K H3rubaeMbIM, NO3TOMY HPH HX pacuere HEOOXOOMMO YYHTHIBATh
COOTBETCTBYIOIME YCIOBHS U TpeGoBaHuUs.

7.3.2 PacueThl Ha YCTOHUHBOCTH BHELIEHTPEHHO CXKATBIX M CKATO-H3rHOaeMBIX 3/1eMEHTOB
B IUIOCKOCTH JEeHCTBMA MOMEHTa, COBNANAIOLICH C ITIOCKOCTHIO CHMMETPHH CEYEHHS,
BBIHOJHAIOTCA cornacHo 7.1.7. Ilpu 5TOM HawanpHBle HECOBEpIUEHCTBA B CBA3M ¢ MAoi
BEPOATHOCTBIO COBHNAJCHHS WX MAKCHMANBHBIX 3HAaYeHHM C pacueTHBIM 3HaueHUeM
IKCleHTpHUCUTeTa ¢ = M/N B pacueTax He YYHMTHIBAIOTCS.

PacuyeTs! BBIMONHAIOTCS C HCTONB30BaHHMEM KO3(QGHIHMEHTOB YCTOMYHBOCTH ¢, IpPH
BHELIEHTPEHHOM CXXaTWH, KOTOPBlE TIIONYYEHBl B COOTBETCTBHHM C pacyeTHOM cxeMoH,
OpUBEJEHHOH Ha pUCYHKe 3, B 3aBHCHMOCTH OT OTHOCHTEIBLHOIO JKCLEHTPHCHTETA Mef W
yCcoBHOM rubxocTH A
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Ilpu aTOM Ha pHCyHKe 3 BMECTO HAYaNbHOTO JKCUEHTPHCHTETA ep CHeAyeT IPHHUMATEH
pacyeTHEIA O3KCHEHTPUCHTET e. Ecin e; > e, To BMecTo KO3(DUIIUEHTOB ¢, HEOBXOIHMO
TpuHMMaTh K03 dumeHTsI .

B Tabmunue 1.2 (npunoxenune JI) CIT 16.13330.2017 npuseness! K0>)QULHEHTH] BIUSHNA
(OPMEI cedeHH 1), C IOMOMIBIO KOTOPBIX Y4HTHIBAETCS Pa3sBHTHE IUIACTHYECKUX aehopMaruii u,
TakuM 00pazoM, CTEPXHM pasIMYHBIX THIOB CEHYEHHH IO 3HAYEHHIO TpEHeNbHbIX cul Ny,
NIPHBOJATCS. K CTEPIKHIO MPAMOYTOJIBHOIO cedeHus (Ul KoToporo N =1) NpH opxo#t u Toi xe
rubKocTH A.

7.3.3 PacyeTHble 3HauyeHAS M3rudaloLIero MOMEHTa ¥ HPOAONLHOM CHIIBI B dlleMeHTe JUist
BBIYHCIECHHS OKCHECHTPHCHTETa e ONpEHENnsloOTCS M3 pacyeTa YNPYro CHCTEMBI IIO
HezmedopMHUpPOBAHHO cXeMe H IPHHHUMATOTCS IIPH OTHOM U TOM K€ COYETaHHH Harpy30K ¢ yU4eTOM
H3MEHEeHHs M3rHOaoIero MOMEHTa IO JUIMHE JJIeMEHTa M YCJIOBUH 3aKpEIUIeHHMs KOHIIOB
3EMEHTA.

VBenuuexue nporu6oB v BEEHEHTPEHHO CKATHIX 3JIEMEHTOB IPH H3TH6E yuYTeHO B pacyeTe
OTHAENBHOTO CTEPXKHA HO AehOPMHPOBAHHON CXeMe MpH ONpeAeNeHAHU [IpeIens ol CHsl Ny (eM.
PHCYHOK 3) H, ClIeOBaTENBHO, KOIDOHIMEHTOB Q.

7.3.4 Ilpu pacdeTe BHELEGHTPEHHO CKATBIX CTEPIkHEH, ¢ pe3ko HECHMMETPHYHEIMH THIIAMH
cedeHHH, BO3HHKAET ONACHOCTh MOSBICHHS 3HAYHTENBHBIX AedopMamuii €O  CTOPOHBI
PAacTAHYTOT0 BOMOKHA. DTOTO HEMNb3s JONYCTHTH M1 CTepXKHeH U3 cTanell ¢ npeaenoM TeKydecTH
caermme 580 MIIa (5900 xrc/cM?), OCKONEKY OTHOMIEHHE Gy /Oy IJIS TAKHX CTANEH CpaBHHTENbHO
Hepenuko (1,17 u menee). B cB3m ¢ 9THM 113 TAKMX CTepikHel, Hapsany ¢ IpoBepKoM HX
YCTOHYHBOCTH, NPEyCMOTPEHa NpOBEpKa NPOYHOCTH PacTAHYTOro BoJIoKHa 1o dopmyne (107)
CIT 16.13330.2017, B xoTopo#i M3rubarompii MOMEHT NPHONIKEHHO ONpPENENSeICs ¢ Y4ETOM
nedbopMEpOBAHHOM CXEMBL

7.3.5 Ipu u3rube BHELEHTPEHHO CKATHIX 37IEMEHTOB B INIOCKOCTH HAHOONBLIEH KECTKOCTH
x — x (Ie > 1), copnanaiomeii ¢ IDTOCKOCTBIO CHMMETPHH, CTAHOBHUTCSH BO3MOXHOH IOTeps
YCTOMYHMBOCTH M3 IUIOCKOCTH INEeMCTBHS MOMEHTa IpPH H3THOHO-KPYTHIBHBIX jedopManusx
paHbllle JOCTHXEHHS NpelensHol cuiibl Ny, IpHHHMaeMOH B KadeCTBE KPUTEPHS MPH IUIOCKOH
thopMe IoTepH YCTOAUUBOCTH (CM. PHCYHOK 3).

B 3TOoM ciyyae npoBepKy YCTOMYHBOCTH CIEHYET BBIIOJHSATH B NJIOCKOCTH HAMMEHBILEH
JKECTKOCTH Y — Y KaK ILEHTPIBHO CXKaToro 3JIEMEHTa C BBEAEHHEM KO3Q(HUMEHTa C,
YVUUTHIBAIOLLETO BIHMJHHE M3THOaOmero MoOMeHTa M, Ha MPOCTPAHCTBEHHYIO IIOTEPIO
YCTOHYHBOCTH CTEPXKHA.

7.3.6 Ilpu rubkoctu Ay > A= 3,14 ,[E/ R, noTeps YCTORYHBOCTH BHELEHTPEHHO CXATHIX

cTepXHeH IIpH HM3rHOHO-KPYTHIBHBIX Je(OpMalMAX NPOHUCXOAMT B Mpelenax yOpYrux
nebopmauuit. B stoMm cimydae 1 onpenenenus koddouuyenta ¢ HCNoib30BaHa TeOpHs
YCTORYMBOCTH TOHKOCTEHHBIX cTepkHel B.3. Biacoga (cu. 7.1.9).

7.3.7 Tlpu pacuere CKBO3HBIX BHELEHTPEHHO-CXKATHIX CTEpXKHeH HeOOXONMMO BBIIONHATH
IPOBEPKY YCTOWYMBOCTH BCEro CTepikHs ¢ yueroM 7.1.14, a TakXe OTHENbHBIX BeTBeH Kak B
IUIOCKOCTH M3ruba B MpefeiaX MaHeH, TaK H M3 IUIOCKOCTH M3ruba Bcell BETBH C y4eTOM ee
pacKpeIUIeH s B HaNlpaBJIeHHH, TepHEHIUKYIIPHOM K INIOCKOCTH COSANHHTENbHBIX 3IEMEHTOB.

ITpu onpeneneHHy pacqyeTHO# MIMHB! BETBei B 00EHX MNIOCKOCTSX CIEAYET YUYHTHIBATH
HepeMEHHOCTH NPOJIONBHOR CHJIbI IT0 JUIMHE BETBH 3a CUET H3MEHEHHs H3rubalomero MOMeHTa
(cmM. paszen 8).

7.3.8 YcroiiunBOCTE CTEPIKHA, CKATOTO ¢ U3THOOM B IBYX IIaBHBIX IJIOCKOCTSX, CBOMUTCS
K ONpeAeJICHHIO NpeNebHOM TOUKH Ha KPHBOil COCTOSHMI paBHOBECHS C YYeTOM paboThI CTaH
3a IpeAesioM yIpyrocTH. B cBA3H €O CHOKHOCTBIO PElICHHUS 333491 Pe3yabTaThl, NPUTOJHbIE LIS
NPaKTHYECKOTO HCHOJNB30BAHMA, IOJNYYECHB! JIMINbL JUIS ONpEJCIeHHBIX THIOB CEYEHMH C
OIMHAKOBHIMH KCLUEHTPHCHTETAMH Ha KOHLAX.

7.3.9 /Ina crepxHEH 3aMKHYTOTO MIM CIDIOIIHOIO CEYEHMs C ABYMs OCSAMH CHMMETPHH
(Tpy6r1, Opychbs NpSMOYTOJBHOIO CEYEHHS) BIMSHHE KPY4eHMs Ha TPENENbHYIO Harpysky
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HECYIIECTBEHHO. B CBA3M C 3THM IIpOBepKa YCTONYHMBOCTH TAKMX CTEPXKHEH, CXKAThIX C H3rHOOM B
IBYX IMIaBHBIX IIOCKOCTSX, IpH A > 0,65 BemonuseTcs no hopmynam:

N M.
+ T <1,
AQeyRyYe [1_E]wanyYc
N My, <1 H (33)

+ <
AQexRyYc [1—%]WycyRyyc
rie Ne = (2 / 12) El; Ny= (a2 /1,?) EI,.

7.4 IlonOop ceveHuii NEHTPATLHO CKATHIX, CKATO-H3rUGAEMBIX M HIrHOaeMBIX

3JIeMEHTOB

7.4.1 O6mue noJoxKeHus

7.4.1.1 Honbop nonepeuHbIX ceyeHUit CTaNBHBIX 3JIEMEHTOB BHITONHAETCA B TPH JTara:

nepevtil — TpPENBapHTENbHBIH pacdeT, BBIABIMIOMIMN OPHEHTHPOBOYHBIE MapaMeTpPHI
3JIEMEHTOB CEYCHHS;

6mopoii — KOMIIOHOBKA CE€YECHHS H BEIMHCIIEHHE €0 TeOMETPUUECKUX XapaKTepHCTHK;

mpemuii — IOBEPOYHBIH pacyeT CEYEHU JIeMEHTa ¥ YTOYHEHHE ero NapaMeTpoB.

7.4.1.2 Ocnoenvim 3manom, ONPEREILTONIAM KadeCTBO BCETO pacueTa, AGAfemcs nepeulil.
OT Hero 3aBUCHT, HACKONBKO 3((EKTHBHBIM OyeT OKOHYATENbHO NPHHSTOE CEUEHHE HIEeMEHTa
H KaKoBa TpyHoeMKocTh pacdera. KoMnoHoBka ceueHns npu obecreyeHUH BCEX HOPMAaTHBHBIX
TpeboBaHuil OIDKHA IPOM3BOAUTECS NPEABAPUTENBHBIM PAaCYETOM 3a OAUH pa3. OH BBIIIONHAETCS
[IPH JBYX YCJOBHSIX, IPENbIBIIAEMbIX K rabapuTaM CeUCHH:

1IepBOM — rabapyThHI 3a/laHbl MK IPHHATH H3 KOHCTPYKTHBHBIX COOOpaKeHHUH;

BTOPOM — rabapuThi NOJDKHB! GBITH OIIpe/ieNIeHbl U3 KPUTEPHER ONITUMATBHOCTH.

Ilpn mepBOM YCIOBMH pacdeT BLIIOAHAETCS OOBIUHGIM TOPSIKOM, HCXOLA K3
OPHMEHTHPOBOYHBIX 3aBHCHMOCTEH pacUeTHBIX [IapaMeTPOB OT Pa3MEPOB CEYCHHS; IPH BTOPOM —
C HCIOJB30BaHMEM IIPSMOTO MeToAa Imombopa cedeHMs, MO3BOJIOLIEro Haubolee HPOCTO
MONYYHTh ONITHMANBHOE pelIcHHe (JOCTHKEHHE MHHMMYMa MacChl MIIK CTOMMOCTH JIEMEHTa).

7.4.1.3 Bmopoii s3man nonGopa BEIIOAHIETCS C IENBI0 YBS3KH PAacYeTHBIX NapaMeTpoB C
pa3MepamMH 3JIEMEHTOB COCTaBHOIO CEYEHHS B COOTBETCTBHH C TpeOOBaHMAMH KOHCTPYHPOBaHHUS
H (akTUYECKMMM pa3sMepaMy JIEMEHTOB, YKa3aHHBIME B COpTaMeHTe. OTOT 3Tall SBIAETCA
BCIIOMOTaTeNbHBIM, HE OIpelessioIHM pa3sMephl IONEPEHHOro CeYeHMsd, a JHUIIb BHOCAIINM
HEKOTOPYIO KOPPEKTHPOBKY, YYHTBIBAIOIIYIO PEAIbHOE IPOEKTHPOBAHHE.

7.4.14 Tpemuii sman — 3aBepiieHse noxfopa CeyeHHs NPOBEPOYHBIM pacueTOM B
COOTBETCTBHH ¢ TPeOOBaHHSMH HOPMATHBHBIX JNOKYMEHTOB. Ha 3TOM sTame npoH3BOAHMTCA
HECYLUECTBEHHOE YTOYHEHHE IapaMeTpOB M XapaKTepHCTHK CEYEeHMs, He BBI3BIBAIOLIMX
HeoOX0IUMOCTh IIepepacyeTa.

7.4.2 IeHTpansHO CKaThIE 371eMEHTHI

7.42.1 Tpebyemas miomazns IIONEpeYHOro cedeHHS A TNPH 3ajaHHBIX rabapurax
ompenensercs u3 dopmynsi (7) CIT 16.13330.2017.

KoaddpunmenTs! npononsaoro usruba ¢ cneayer onpenenars 8 coorserctsun ¢ 7.1.3 CI1
16.13330.2017.

VcnoBHas THOKOCTB CTEPXKHS A = A JRy/E (rne A = lyy/ i) onpemenserca ¢ HCNONb30BaHHEM
OpUONMKEHHBIX 3HaYeHHH PajuycOB MHEPLUM CEYCHHH OTHOCUTENBHO IJABHEIX OCEH ix, Iy,
mpuHEMaeMBbIX 110 Tabnune 12 (x — ropH3OHTaNbHAS OCh, Y — BEPTHKAIbHASA OCh).

JIn CKBO3HBIX CTepykHel NpH BEIYMCIEHHH A OTHOCHTENBHO cBOGOIHOH OCH, BMeCTO A,
DpUHUMAETCS Aef, onpenensemas no tabnuue 8 CIT 16.13330.2017. JIng cocTaBHBIX cTepkHEH
CKBO3HOTO CeueHus ¢ Tankamu npu (hy/b) > (20/A), Te sy — MpHHA MIAHKK; b — pacCTOAHHE B
ocsix BeTBeH, cnenyet cuntats I/ / (Ib) 2 5.

7.4.2.2 OnTEMabHOE CeYeHHe CTEPXKHS 3aJaHHON QOpMBI NOMKHO YHOBIETBOPATH JBYM
YCIIOBHSAM:

ey B
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- PaBHOYCTOHYHBOCTH, T. €. Ax = Ay}
- TpenenbHOM TOHKOCTEHHOCTH 3JIEMEHTOB CedeHHs (CTEHKH H IOJIKU) B COOTBETCTBHH C
Tabnuuamu 9, 10 n noxpasaena 9.4 CIT 16.13330.2017.

Tabnuna 12

IpuGaKeHHble 3HAYECHUS PaJMyCOB UHEPUNH ix U iy iNA ceueHuii
Pamayc 4V 2 e [__Tr:” I %
MHEpLMY (@ v == .
\} < -&:
o g -
ix 0,354 0,294 0,434 0,30k 0,204 0,20h
iy 0,354 0,294 0,245 0,205 0,206 0,404
[ [ [ [ : 3 4
HOH a9 e
ix 0,32h 0,324 0,32h 0,30h 0,32h 0,284
iy 0,495 0,585 0,406 0,22b 0,206 0,245
[] [ 8 [ & [
IEI[H|IE| Y
! | = |
| _J - L r< /\
I 0,404 0,40h 0,404 0,434 0214 0415
iy 0,516 0,445 0,606 0,435 0,215 0416

BepxHag rpaHuna pauHoHanbHOM 06NacTH NpUMEHEHMs CTaJIH MOBBIIIEHHOR M BBICOKOH
IPOYHOCTH OMNpPENENseTCS M3 YCIOBHS CHMDKEHMS MAcChl CTePXKHs (IUIOWAmW MONEPEYHOro
ceueHHUs 4) ¢ pOCTOM PacueTHOTO CONPOTHBRIEHHUS, T. €. d4 / dRy < 0, KOTOpOE BBINONHACTCS HPH
A < 3,9. TTosToMy CTepKHM C YCIOBHOM THOKOCTBIO A > 3,9 HODKHBI BRIIONHATECS H3
MQIOYIIepORUCTOR CTaiM, Tak Kak npu A > 120 npHMeHeHWe CTajd € PpacyeTHbIM
conpoTusienueM Ry > 225 MITa (2294 xrc/cm?) — HepeHTaBeNEHO.

IIpuMeHeHHe CTall MOBBIUEHHOH M BBICOKOH NpPOYHOCTH 3KOHOMHYECKH 3PODEKTHBHO
(nabmopmaercs He TONBKO CHIXKEHHE MacChl, HO ¥ CTOMMOCTH KOHCTPYKLIM) IIpH A<2,5.

7.4.2.3 IIpsmoit MeTon mopbopa IONEPEYHOr0 CEYEHHS CTepXKHS IO3BOISET MONYYHTH
3HaueHHe TpeGyeMmoM yCIOBHOM ImOkoctH A 3a ommH pas. s storo ¢opmyny (7) CII
16.13330.2017 cnenyet npeo6pa3oBats B HopMyy

T=Jpia (34)
roe A= BC;
N E
B= R lef — napaMeTp UCXOOHBIX AaHHBIX;
e R,
WA
C= F = e KBaJIpaT YAENBHOTO pajuyca HHEPIMH MOHNEPEYHOTO CEYCHHUS OTHOCHUTEIHHO

OJIHOM U3 IMaBHBIX Oceil.
Jns nanbonee pacnpocTpaHeHHBIX CIUIOMIHOCTEHYATHIX CedeHUH 3HadeHHs napametpa C
MOTYT OLITH ONpesieieHk! o Tabimue 13.
B tabmuue 13 ykazan Taxke pasMmep oT OnuxaHIIero Kpas Ho LEHTPa TSHKECTH CEYEHHS,
HECHMMETPHYHOTO OTHOCHTENEHO OCH X — Xt

N T

e T

%9
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Tabnunoma 13
I'Ionepeqﬁoe CEYCHHE
| &
Napamerp a )\t | S VTS !
- e
._g%;
& 14 R 1A u(3+u) u(3+u) 1 1 (4 + ) w 2
87 ¢ 36 1 481 24(0+u) T R(1+u) ™ 20+wy? ™ | 120+0? ™
G 14 1h 1 1+3u L, P, L,
81 ¢ 36 1 12 ¢ 241+uy 7 | 20+ | R+ | 1204077
ITp uMeuanue— B Hacroswek TabaHUe NpUHATH! CAeYIOWHe 0603HAYCHHS:
Aw n, [ 2
U=—-= ——;’ — COOTHOILUEHHE [IoLIaAeN BEPTUKAILHAIX (CTEHOK) ¥ OPH3OHTANBLHBIX (NOAOK) 3MEMEHTOR
A4, n; 4,
CCUCHUA,
Aw ¥ 1y — COOTBETCTBYIOWICE YHCJO IMNEMEHTOB B COCTABE CCHCHNA,
h b
/1,,, =—,4 f =7 ~—ru6KoCTb CTEHKH H TIONKH COOTBETCTBEHHO;
t, Ir
h
é' = "b' — COOTHOWICHHE pasMepoB (rabapuToB) cedeHHs — BHICOTHI K LIKPHHE.

Jns [ByTaBpPOBOrO CEUeHHMs ¢ HeycToiuuBoi (paboTatome B 3aKpHTHYECKOM COCTOSHHH)
CTeHKOi GopMyns! 1y onpenenenus napamerpa C npuseaeHs! B Tabnune 14.

ITpu uentpanssoM cxxaTuu B cootBeTcTBHH ¢ 7.3.5 CIT 16.13330.2017 npunuMaercs Ay <
1,5 her/ty. st nByTaBpoBoro ceuenus 2/3 < uys/ u < 1, upu koropeix & = 1. Torza npu pacuere
JIBYTaBPOBOI'O CEYEHHS C HEYCTOHUYMBON CTEHKOH B KaueCTBE HCXONHOTO 3HAYCHHUS CleAyeT
NPHHUMATE Uer = 2u/3.

ITonnas nromans cedeHusi, BKIIOYAsS HEYCTONUNBYIO 4acTh CTEHKH, paBHA
1+u
A-
I+ Uy,

ef=

Ta6bnuma 14

dopMmyna 1A onpeAeneHNs NapaMeTpoB
Ceuenue
Cx G
&
3 c u(3+&u) 2 C =___}‘f_'_____.
x =T Y T 2401 +u)?
s 12(1+u,)’ (14 2ep)

ITpuMeyaHue—B HacTosmelk Tabnuue NpUHATS! cneayone 0503HaueHUS:

h,
u‘,f =I—1u;
2
u, u u,
pesle 1__if_+l(__f_]
u u 3\ u

JIns cOCTaBHBIX CeUeHHi M3 NPOKATHHIX HauboNiee TOHKOCTEHHBIX Npoduiel 3HauyeHus
napamerpa C npusezens! B Tabnuie 15.

34 !B
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Ta6numa 15

CeueHue
[apamerp b - bt
- ~ -
C: 0,36 0,50 0,16 1,3-20
Cy 0,75 0,35 1,2 b4

IMpun rubxocTn MHPOKHX NOJIOK YroikoB Ay = (A1) < 15 3HaueHust C poymKHBl GBITE
YMEHBIIEHBI B Ay / 15 pa3s; HWKHHe W BepXHue 3HaueHus C /s JBYTaBPOB M LIBELIEPOB
COOTBETCTBYIOT MalbM M OonbliaM HOMepam npoduieit. J[ns CKBO3HOTO TpeXrpaHHOIo
cummeTpuyHoro cevenns Cy = Cy = b/ 64 (tae b — paccTosiHue MeXTy OCAMH BeTheif).

7.4.2.4 OnTHMansHBIE COOTHONIEHHMS OCHOBHBIX pasMepoB (rabapuToB) momepeyHbIX
CEYEHHH CXKaThIX 3JIEMEHTOB IpH OO€clevYeHHH WX DPaBHOYCTOHYHMBOCTH ONpeRessIOTCS H3
BBIpaXKEHHA

(&1 =W Legix / Leyy, 35)
roe w =4 1/C), /C, onpenensercs no tabmune 16.

Tabnuna 16

ol Il T 4 Al

v 1+ 3u 1 , 1+u s 125 V1—g 1
3+u \/3.;.511 u(4 +u) Ju

Mpumeuanue—g=(hi/hex)’, re bt < 0,6Mx < 40 — B criyuae coenuHeHHs BeTBEH CKBOIHOH KONMOHHBI
TNINAHKaMH, UMEIOLLMMH WHPHHY hs 2 20b/As, B 5TOM CNyyae OHY CHMTAIOTCR a0COMIOTHO KECTKUMH; € = 144/4d) %y — B
ciyyae COCRMHEHHMs BETBEH TPEyronbHOM perleTkol ¢ AMaroHansio, HAKIOHEHHOH K BETBH MOA YrioM 45°, niowansio
NONepeYHOro ceYeHUs Ad.

Ilpr  HEBO3MOXHOCTH YIOBNETBOPUTb COOTHOHIEHHE [E] 1O KOHCTPYKTHBHBHIM
cooOpaskeHUAM pacyeT Ha YCTOHYMBOCTDH BBIIOJNHSAETCS TOJNBKO B ONHOM HampapieHuu. s
oByTaBpa npu & = 1 pacder Ha yCTOHYMBOCTH IIPOHM3BOIMTCS TONBKO B IUIOCKOCTU MOJOK

l
(OTHOCHTENILHO OCH y —¥) NpH < 3+u~18.
of

y

7.4.3 Cxaro-uzrubaemMsie H BHEHEHTPEHHO €KATHIE JIEMEHTHI
7.4.3.1 Tlpu 3ananupx raGapurax ceyeHus TpebGyemas (pacueTHas) IioOManb CTepKHA A
onpenensercs u3 Gopmyast (109) CII 16.13330.2017.
KoaddunueHT ycTORIUBOCTH @, OTIpeieNAETCA B COOTBETCTBHY ¢ TpeGoBanusmu 9.2.2 CI1
16.13330.2017; oTHOCHTENBHBIN IKCLEHTPUCHTET 71 OIPENEsioT 1o Gopmyiie
m=wmk, (36)
rae ©® = (ea / ly i) JE/R, — mapamMeTp MCXOIHBIX [aHHBIX, SBISIOLIMHCS Oe3pasMepHOH

BEJIMYUHOH, 3aBHCAIIEH OT OTHOLICHUH 3KCUEeHTpucKHTeTa ¢ = M/N K pacyeTHOH JiuHe
CTEPIKHS lor M1 /i, @ TaKXKe OT XapaKTepuCTHK MaTepuaia E u Ry;
a — pacCTOsHHE OT LEHTpa THKECTH CEYECHHs JO €ro PaciyeTHOro CXKaToro BONOKHA. Jlna

CHUMMETPHUYHOTO B TpPY30BOM MUIOCKOCTH CIUIOLIHOTO cedeHus a = h/2; g
HECHMMETPHYHOIO Ce4eHHs HEKOTOPHIE 3HaUEHU g NIpUBEACHS! B Tabauue 13.

| B HAEOP |,




4

CII 294 .1325800.2017

3HayeHus paguyca HHepIMY | pUHAMAOTCs 1o Tabmune 12.
7.4.3.2 JIna cxaTto-u3rubaeMbIX 3IE€MEHTOB C CEUCHHEM, HECHMMETPMHYHLIM B IPY30BOH

IUIOCKOCTH, YCJIOBHEM Ka4yeCTBEHHOrO BBIIOJHEHKS NPENBApUTEILHOTO pacuera SBISeTCS
npaBuibHOE HasHayeHue (¢ jomyckoM He Gonee 2 % BHICOTHI CEYEHHS) HOJOXEHHS IEHTpa

TaxecTd. Jns nByraBpoBoro o600LIeHHOro cedeHMs (PHUCYHOK 9) IOnoxkeHHe ero HEHTpa
TSDKECTH ¥ PaJIMyCh! HHEPIMM ONPENENsIOTCs N0 CleayomuM hopMyIaM:
y, = MZ(h+C2)_M|CI + N, - N, 2
: M, + M, M, +M,
: @37

3+u 0.4
s of s
i =\/—3 " nh=y)i, =—=—=—0b,
(1+uy,) ,f1+ug,
rae Ni, My, N2, My — pacyetsbie KOMOMHAIME NPOJONBHOH CHIB! ¥ u3rubaroiero MOMeHTa
COOTBETCTBEHHO Ul TIepBOH M BTOpOM BeTBeH MM IOJOK CXATOTO

JJIEMEHTAa.

A y
S
£
—.—“_._
o x
<=
le I
-
I 4]
4 I ~|
i 3

Pucyrox 9 — Cxema AByTaBPOBOro 0Go01IIeHHOTO Ce4eHHA ¢ HeYCTOHYNBOM CTeHKOii

[Ipu ycroitunBoit cTeHke (he! = h) Uy =U= %;
1 + 2

A, ht,
TIpH HEYCTORYMBOM CTEHKE | /1, =1..—h <h| t#,=—"—"

W B Al + AZ .

Tpebyemble miowagy noscos (OJIOK) ONPEAEISIOTCS o GpopMyIIam:
2+u u
A = LTy A 4; A, = N__ Yy A, (38
! [2(1+uef) h] PR 20+u,) )
rae A = A1+ A2+ hyt — pacueTHas MIOIANb ONEPEYHOTO CEYEHHS.

Ipu (1,7 /Aw) = (uer/ u) < 1 monHas niolans NONepeyHOTo CEYEHHS MIEMEHTa paBpHa

4y = 1+u 4

l+u,

JL1s 4acTHBIX cllydaes:
a) ipu ckBo3HoM ceyennd (C1 = C2 = ug= 0);

i=045hm y, = M, +0,2 N, - N, h ik
M, +M, M, +M,

6) mpy CIJIOIIHOM CedeHHH ¢ nepBol Bersrio w3 nucta (C1=0; A+ Ca = 1,1 h)

P AL PR LTS L
30+u 2 " \Tvu, k24
I —~
- B HAEGCP
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7.4.3.3 JIByTaBpoBO€E CceueHHe CleAyeT NPOEKTHPOBATh ¢ HeycToiuMBo# (paboTaromeli B
3aKPUTHYECKOM COCTOSHMH) CTEHKOM MM CO CTEHKOM, YKpemeHHOI mpononbHEIM pebpoM c

BKIIIOYEHHEM €r0 B COCTaB CCUEHHS.
Tpebyemeie pazmeps! pebpa, obecrieurBalOIEero YCTOHYUBOCTh CTEHKH, ONPEAEIIMIOTCS 13

YCIIOBHI:

by = By, A r", 2-7-2 + 50 MM — mupuHa pebpa, IOCTABIEHHOIO ¢ OXHOH CTOPOHBI CTEHKH;
b, 2247, —r >—0 + 40 MM — mmpHHa (¢ KaXTo# CTOPOHBI CTEHKH) ABYCTOPOHHETO pebpa;

b, = V2. Z, R—r 2 0 + 40 MM — mupHHa (¢ KaXoH cTOpOHE CTEHKH) IIBYCTOPOHHETO pebpa,

rze Ay — ycnoBHas rubKoCTh CTEHKH;
Ry — pacueTHOE cOnpOTUBIEHHE CTalH pebpa;

‘R
22b, Fy — TonmpHa pebpa, npuHIMaeMas He 60s1ee TONIIHHBI CTEHKH fy.

7.4.3.4 OnruManbHOE cedyeHMe 3aJaHHON (OPMBI JOMKHO YHOBJIETBOPATH YCIOBHIO
PaBHOYCTOMYHBOCTH, M3 KOTOPOro ONpeHesseTcss ONTHMaibHOE COOTHOLIECHWE pPa3MepoB
(raGapuTOR) ITONIEPEHHOr0 CEYEHU:
X¢)
L, (39)

1=y
Ly A
rze y — mapaMeTp s Haubolee 4acTo BCTpeyaloIuXcst cedeHuH, NpuBeieHHEIH B Tabnue 16.
3HayeHHs OTHOIIEHNH rubKxocTel MOTYT GHITH onpeneneHs! no dopmyiam (pu 5 <m, <10
OTHOIIEHHE A,/ A ONpPeNenseTcs TUHeHHON MHTEPTONAIUe MEXITy TPAHHIHBIME 3HAYCHHIMH

OTHOIIEHUH pyl 71, = S U M = 10):
opu mx <5

A,
é:\]ﬂ (27—1J(1+am)¢”;
A 9

1,2,

2 o\x
mpu m, >10 , (40)

b _ 2_(2_1 1 e
A Va2 2 )i-em 0

rie A 4 Ay — yCI0BHAs THOKOCTE CTEPXKHS B IPY30BOM MIIOCKOCTH (OTHOCHTENBHO OCH X — X) H
B [IEPIICHIUKYIIIPHOM HallPaBJICHHH COOTBETCTBEHHO;
¢ = ¢ (A) — K03 GUIMERT NPOTONBHOTO H3rHu6a;
o — ko3¢ dunent, mpuxHumaemsiit no Tabmune 21 CIT 16.13330.2017.

Bripaxenne [{] sBisieTcst onTHMansHEM yeoBueM JIMIb nipu <3 (1 +m) /(3= 20) m (rue
€ npuHMMaeTCs B COOTBETCTBHH ¢ 7.4.2.3); B MPOTHBHOM Cly4yae KOMIIOHOBKY ONTHMA&JIBHOTO
CeYeHHS CNEeyeT BHIIONHATE C Y4ETOM KOHCTPYKTHBHBIX cooOpaxeHuH (PK (Jxer / ep) >3 mm >
5).

7.4.3.5 IIpamoit MeTox 11oA00pa ONTUMANIBHOIO CEYEHHS CKAaTO-M3rHbaeMoro 1 BHELEHTPEHHO
CKAaTOTO CTepXKHEH CBOIMTCA K pacyeTy LEHTPAIBHO CXKATOTO CIEPXHS HA YCIOBHYIO
ponONbHYIO cuity Ne = (1 + ¢ A @) N. Torna

npu A, > 0,03
A= ! s A= N, 1+-(M s 41)
JA, +0,04 Ry.\' A

>

¢

BHAEYP

t B
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A
N, =|1+o———-4——|N;
the Me [ (Ae+0,04)”2]

mpu 0,03 > A, > 0,0036
~ 1,64 014 N,
A=—=; 4= , 42)
A, A, Ry,

rae N, =(1+ 4,4m§/Ae IN.

N,
3nece A, = ]\;A oTpenenseTcs TNOCNeJOBATeNbHBIM INIPHOMIKEHHEM € HCXOJHBIM

3gayeHueM A, = A = BC. Ilpomecc cXOQUMOCTH OYeHB ObICTpPBIA, Tak 4YTO jpocrarouHo 3—4

HTEpaLHH.
TIpubnmxeHHoe 3HaYeHHe
3
3 ot
A, =|1+=—= A
43A
Vka3agHbI METOX JAcT TOYHHIH pE3YNBTAT A A M 3aBBIIIAET PAcUETHYIO IUIOMANDb
MIOTIepeYHOro ceyeHus 1o 5 % — 15 %.
7.4.3.6 Crporuifi Metox mnpsMoro mnoabopa cedeHuA CTEPXHS OCHOBHIBAETCA Ha

onpeneneHuu  TpeOyeMoH  ycnmoBHOM rubkocTH A, BBIpaXEHHE KOTOpOH  IIONYYeHO
npeoGpasoBanueM popmynsi (109) CIT 16.13330.2017 B A= \/gl’e /A,
L4 nonyyeHus pemeHus HCIONB3YIOT CIHEAYIOLIHE allPOKCUMHPYIOLIME 3aBUCHMOCTH A1s1

et
npu A = 0,03

1
_1+ka):f

-0,03527%;

Pe

mpu A <0,03
7.8

" e rag T
Il Wer= N (cM. 7.4.3.1).

3nauenus ko3GpuLeHTOB £ U Y, onpenenstorcs o Tabimue 17.

Ta6bauna 17
T ceverus 3uaueHus k npu
A>0,1 0,1 >A>003 A<0,03 v
Crolsoe 016 2+A 0,84 0,51 +11A 0,8
TT03+A
CxBO3HOE 035 2,4+ A 1,25 0,65 +20A 0,75
TT0,6+A

C yuetom @, = A A% TpeSyeMble (pacueTHEIE) MIOMANH TONEPEUHOTO CEYeHHS CTEPKHS
onpenenstores no dopmyne (109) CIT 16.13330.2017, B KOTOpoii Opy ONpeNelIeHHH @,
HeoOXO0AAMO NPUHHMATH:

[ B HABOP
38 T -
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1
" e kol 8+ 0,035)
1,67 ' (43)

———— npu A<0,03.
,/il+ka);’f )\/K

Orcrona npu 1+ kwy; = 1,03 — 1,05 (4o cooTBeTCTBYET

>’I

npu A=0,03;

&
1l

Lo ——) A IPHEMMAETCA KaK JULS
Ly 750
LEHTPATBHO CKATHIX CTEPXKHEH.

7.4.3.7 Ins cxaro-n3rubaeMbIX 3JEMEHTOB BEpXHAA IpaHuua o0JacTH palMOHAIBHOTO
[pUMEHEHUsS CTanM [OBBINEHHOH M BHICOKON HPOYHOCTH JOJDKHA CHIDKAThC HO Mepe
BO3PaCTaHMS OTHOCHTENIBHOTO SKCUEHTpHCHTeTa m BO H3bGexaHue OONBIIMX IONEPEUHBIX
nepeMelieHu# ocH. YCTaHOBICHO, YTO NPH JSHCTBHM DKCIEHTPHYHO NPUIOKEHEOH 1O KOHIEAM

. @R, A
LIAPHUPHO OTEPTOTO CTEPXKHS NPOZONBHOM CHIBI ¢ HOPMATHBHOH BeNHuUHOR N, = —=

, TIe

K03 duIIHeHT neperpy3Kks 1 = 1,2, OTHOCHTENBHBIH IporHd £/ ] py anmpoKCHMAaI|H JHarpaMMBbl
paGoThl cTau nuarpaMmoit [Ipanarns Oyaer UMeTh 3HAUeHuUs, yKasaHHbIe B Tabnuue 18.

Hcexona us yenosus f/1< 0,01, nony4eHs! clieayiomige OrpaHIeHIS 115 OCHOBHBIX CXKATBIX
3JIEMEHTOB:

0,033E
2 PR 44
(I+ko)’R, (44)
UIH
F < n E .
A<3,9 npu kwy <0,08 ?—1 ;
"
1,12 E
A< =22, |= rlpn kol > 0,08 |— 1.
J1+ ke R,
Tabnuna 18
210
= 3uauenns 100 -f- —— 0pH m, paBHOM
A LYR,
0,5 1,0 - 2,0 4,0 6,0 10,0 20,0
: 0,12 017 0,22 0,26 028 030 031
0.08 0,20 032 0,37 0,40 0,46 0,57
5 0,28 0.36 044 0,52 0.56 0,60 0,62
0,19 0,30 0,41 0.50 0,55 0,65 0.80
X ] 055 067 077 082 058 093
. 0,31 0,42 0,54 0.62 0,69 0,79 0,97
4 0,61 0,74 088 1,01 1,09 117 123
0,43 0,52 0,67 0,76 0,83 0,94 115
Ilpumeuanue— Hax yeproif npuBeieHb! pe3yNbTaThi ANS CKBO3HOIC CEYEHWs, MOA YEPTOH — ANA CINOUIHOTO
NpAMOYTOJBHOIO CCUCHHA.

B ciryyae coGumoieHUs yKa3aHHBIX HEPABEHCTB CNCAYeT HPUMEHSTH CTaNb NOBBIEHHOM 1
BBICOKO#H NPOYHOCTH, B IPOTHBHOM CIIydae HEOOXOAUMO NEPEXOIUTH K MAIOYTIIEPOUCTOM CTAIH
C pacyeTHHIM compoTHBieHHeM R, = 225 MIla (2294 xrc/cm?). Takum obpasom, Bce CxaTo-
usrubaemele SMEMEHTEI THOKOCTBIO A > 120 ROMKHBI BBITONHATHCA K3 MaJIOYTIIEPOINCTOM CTaNH.

7.4.4 Harubaempie 31€eMeHTbI
7.4.4.1 Bricora crenku 6anxu hy ~ 0,96h, rae i — BeicoTa Sanku CHMMCTpH‘-]HOl‘O CeYeHH,

B HAECP | ¥
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Ha3HaYaeMas B3 KOHCTPYKTHBHEIX cOOOpaXkeHuii (CTpOUTENBHAsI BBICOTA), AOJKHA PACIoNaraTbes
B MHTepBAJE 3HAYECHHH MEXIY MHHEMAIBHONH ¥ ONTHMANbHOM BBHICOTAMH Muin < My < Aopr.
MunuMansHas BHICOTa GANKU Amin OTIPEHENSETCS 0 GopMYyIIe
n, Q

hmin = 0’3E°W ’ (45)

!
The n, = 7 — HOpMa Iporuba s Ganky;

Q — miomane SMOphl M3rHOaoMIero MOMEHTa Ha jiuHe Oajnkyu / OT HOPMAaTHBHOM
MONEpEYHOl HAarpy3KH;
= — npuHHMaeTcs B cootsetcTsuu ¢ CIT 16.13330.2017.
< Ry7 ¢
OnTaManbeHas BBICOTa ONPEAENSETC TAKKE W3 SOUHOTO BHIPAKEHHS [UIA JIOOBIX CllydaeB
(6anKa HOCTOAHHOrO W MIEPEMEHHOro cedeHui, OucTanbHas 6anka u Gaika, pacCUMTHIBAEMAs C
yuy€TOM OI'paHH‘ICHHOﬁ l'lJ]aCTPl‘{HOCTH), TaK KaK HEKOTOPOE€ €€ HU3MEHEHHE MPaKTUYCCKH HE
BIUSET HAa OLICHKY MHHHMYMa MacCHl HJIM CTOMMOCTH KOHCTPYKIIHHE:

(46)

IIput hope < Bmin < 1,25 0ps NPHHEMAETCSH Ay = Piin, IPH KOTOPOM ONIPEIENAETCS MAKCHMAIIBHO
BO3MOXHOE 3Ha9€HHE PaCYeTHOTO COPOTHBIIEHHS MaTeprana Oaky (oscoB OUCTATBHOM Gaiku)
Ry.

h,
7.4.4.2 TubKoCTh CTEHKH A, = — — ONpezneNaeTcs U3 YCIOBHS €€ MPOIHOCTH Ha Cpe3:
I

w

2
A, s %’C—G—%— Ry, k= 1,0 mpu ydere mmacTHdeckHX AedopMaiuii B ONOPHOM CEYSHHH
banku; -
k= 1,2 npu pacyeTe no ynpyroi CTaguH).
3 2
[pwyt haw= hopr, €CITM IPHHATE b, = Oki% , TIOTY9aeTCs HEPABEHCTBO 4, < (912—6J % Ry,
(B uacTHOCTH, DOpH JeiicTBHM Ha 6an;y PaBHOMEPHO paclpelieNieHHO! Harpyska c¢
3
03Y / X
HHTEHCUBHOCTEIO p 3Havenus A, <|—— —Ryyc ah, =wl ). Tak kak lr,,:(l--L .
k) p k 8 12

YCNOBHE NPOYHOCTH He Gyner MTUMHTHPOBATh THOKOCTH CTEHKH Oanky ¢ ONTHMANLHOH BHICOTOH,
NpH ydeTe YIpYrolllacTHYecKoH cTaguu paGoTsl OIOPHOTO CEYEHMS, H B Cllydae IPHMEHEHHS
CTaJIY HOBHILICHHOMN U BHICOKOH MPOYHOCTH.

7.4.4.3 Tubkocts ynpyroif CTEHKH Ay JIMMHUTHDYETCS CBEPXY YCIOBHEM €€ MECTHOM
yctofiunBocTH. Ilpu ykperleHHMH CTEHKH TOJBKO MONEpeUHbIMM pebpaMu MaKCHManbHas
rubKOCTh CTEHKH onpenensercs u3 GopMyssl

1

_ R - AN E
,1_.=ﬂ /_ﬂ=,1; 1+(1,5 ‘ ) ['&)
tw E RSyC x‘:

rae AS, A, — MakCHMaibHble YCIOBHEIE THOKOCTH CTEHKH NIPH JEHCTBHH TOJBKO HOPMAlBHBIX (B
TOM YHCJIE U Gjpc) M TOJIBKO KAacaTEJIbHBIX HAalpsHKEHHH COOTBETCTBEHHO B

L)

2
pacyeTHOM CCYCHHH TIpH CPpEAHEM HX 3HAYCHUH 7 =~3— sV s BBIUMCISIEMBIE B

cootBercTBuH ¢ CII 16.13330:

40
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2
— 3 R
Ag =| e —2,25(aﬂ)3th2 2 02 J vJe mpyu —lec ‘7'“ <1;
3 hy o
2

2
_ h 3 3 R,
70 ==L 1| TP e +| -2 | Ve, ~2.25m2 2-—0,2 "—17—‘ npu T 515
a Cloe Cloc hy o o

2
— h
2t =39/l L | +0,76 mpu L <1;
a hy

bV
At =39.]1+0,7 i] npn -2
a hy

Jins creHxku Oanky, yKpeIUIEHHOM KpOME IIOMEPEeYHBIX OCHOBHBIX pebep onnuM

>1.

ee ycnoBHAas THOKOCTD Ay

L4

IPONONBHEM PeGpOM Ha PACCTOSHHH OT CHXATOTO NOsca A = G——]h

YBEJIHUYMBAETCA 10 \/5 Pa3 10 CPABHEHMIO € Ay JUIS CTEHKH Galky ¢ IonepedHsMU peGpamH.
7.4.4.4 Ycnoeras rubGKOCTh CTEHKM YNPYTomacTuveckoil Gamku npu obecriedeHuH ee
MPOBEPKH Ha YCTOHYMBOCTD JOMKHA HaXOMUTHCS B HATEPBAJIC 3HAYCHHIA:

3 3
— 4.)2 A4.)2 2
22<% <22+|285-[ 2L | i=2l1end 22 | E| -
A, A.) (R “n

I[JISI PacripoOCTpaHCHHOI'0 COOTHOWLICHMA IUIOLIaJIeH CeYeHHs MNOJKH H CTEHKH (Gamm

TepeMEHHOT0 ceueRus) Ar/Aw = 0,67 oxaxercs, 2,2 <Ay, <2,2 +2,3 1_33(%)_ ,Le.Aw<4,5u
t/ Rs < 0,5.

CootsercTBeHHO IS OHCTanbHOM Galnky YCTaHOBNEHO, UTO YCJIOBHat TIHOKOCTH
YOPYTOIUIACTHYECKO) YCTONYMBOM CTEHKH JOIDKHA OBITh B OPUEHTHPOROYHBIX TIPEenax:

2 2
22<Ae<22+32 J[R—;] —0,1-1,7[—’—] , 48)
RS 3
rze R >R, .

7.4.4.5 Cpenusis no mmHe (mis 6aiku IepEeMEHHOIO CeueHHs) IUIOIaAb NONEPEeYHOro
ceyeHus 4 CHMMeTprUdHOM Galky oNpeneNnseTcs U3 BEpaXKECHHS

2
v 2] [
Ryyc E
K, 32 n Y
> aw - v
roe £=11—+ Oy oy 270w %y =13
¢ h, A, ho,,,
Olf ¥ Oy — KOHCTPYKTUBHEIE KO3 (DHUIMEHTHI Ui NOJIKH ¥ CTEHKH;
h;,,, =1,8; RM £ — ONTHMANBHAS BEICOTA GANKH C YCIOBHOM rHOKOCTHIO CTEHKH Aw= 5,8;
WV V

— ko3dpunMenT, onpeaendeMbi o gpopmynam CIT 16.13330.2017.
[Tpu 3toM 3Ha4yenns koadduunerTa £ SyayT ClaeAyIOUHMH:

| BHAEOP |
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4‘:1,41;’%’.8 — I ynpyroi Ganku mepemenHoro cegenus (o = 0,85; o = 1,10) m

, B
ONTHMALHOH BBICOTHI /1, =3 ﬁ ot 5
2

E= 1,533’}’8 — IUIA ONITUMaNbHO# ynpyroii 6anku noctosHEOro ceyeHus (o= 1; oty = 1,10).

Ilpu yuere orpanmuenHoii nnactuynoctd (c1 > 1) 3Hadenus £ s Gaiku nepeMeHHOro
CEYEeHHH, IIPH KOTOPBIX 06eceunBaeTcs BHIOIHEHNE NTPOBEPKH MECTHOR YCTOHUMBOCTH CTEHKH
npu T = 0, npuBeniesst B Tabmune 19.

Tabnuma 19
X 3uauenns £ npy ci, paBHOM
" 1,04 1,06 1,08 1,10 1,12
3,0 1,77 1,69 1,67 1,67 1,69
3.5 1,66 1,60 1,54 1,60 1,63
4,0 1,56 1,54 1,55 1,59 1,64
4,5 1,50 1,54 1,60 1,67 1,76

MuEnManbHBIM 3HaueHusM & cooTreTcTBYeT €1 = 1,22-0,04 Ao

ComnocraBneHre MHHAMANBHBIX 3HaueHMit § Ui ynpyro# u ynpyrommactiyeckoli 6anox
HOKa3hIBAET, YTO IPH:

X > 4,5 MuHEHMaNBHOM 1O Macce 6yaeT ymupyras 6anka;

A = 4,5-4,0 yueT orpaHHueHHOM IITACTHYHOCTH IPHBOAMT K CHEDKEHHIO Macchl Ganky Ha 2

% — 3 %;

X = 3,5-3,0 ahdexT oT yueTa nuacTHueckux Aedopmanuii cocTannset 3 % - 5 Y%

J < 3,0 adpdpext B cpenuem paer 5 % — 10 % u MoxeT JocTHrath 15 % npu Ay < 2,2,

Tax kax xoadduuent & yMeHbIIa€TCS C POCTOM v, TO yTpyras Ganka sBnsercs HanGonee
adbexTrBHOM (30€Ch He IpUHUMaeTCs B cpaBHeHHe OHcTanbHas 6anka). DxoHOMuUYecKHi 3hbexT
OT ydeTa TacTHHecKHX JedopMarmii MOxeT GBITH MONYUeH IpH Aw < 4,0, KOTJA MCKITIOYEHA
BO3MOXHOCTH KOMIIOHOBKH ONITHMAILHOI'O CeyeHHUs YIpYToit Gaky (HanpuMep, H3-3a CHIKEHHS
CTPOMTENBHOM BBICOTHI) WJIM KOTJa TOJIIMHA CTEHKH ONpPENeNsercd U3 YCIOBHS MPOYHOCTH Ha
cpe3 ¥ MpUHUMaeTcs Honbine TpeOyeMol TONIUHEI U3 KOHCTPYKTHBHBIX COOOpaskeHUH.

7.4.4.6 CooTHOIIEHKE IOMANEH CeueHrs MONKH U CTEHKH onpeenseTcs 1o hopmyne

A Y z
S Dot | P 0,16. 50
A, [ h, ) 5.8¢, (0

TpeGyemas niomasp ceveHus TIOJIKY ONpeenieTcs 1o dopmyne

4,=2 0164,
R R
rne A4, =t h, ===,-2.
A 2V E

h
Tomuuny HeokalMIeHHON cxaToif monku Oanku Hns obecredeHHs ee yCTONYMBOCTH
clenyer NpUHUMATh PaBHOM:

1,2 ’ 4, }%— — s ynpyrol (i Zns GUCTANBHOM C 3aMeHOH Ry na R ) Gam;

e e e = - —
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R, -
—£ — mis Ganky ¢ OrpaHUYEHHOM IUIACTHYHOCTEIO pH 2,7 < Ay < 4,5.

A, VE
Tommuuy NMONKA CilefyeT mpHHUMAaTh He Oonmee 20 MM, Tak Kax NIpH 3TOM BO3pacTact
pacueTHOE COMPOTHUBICHHE CTAIH Ry, 32 CUET 4ero MOXKeT OBITh MOJy4yeH HOTONHHTCIABHBIM
SKOHOMHYECKUH 3 DeKT.
7.4.4.7 Korza 3anaua noabopa ONTHMAJIBHBIX CEYEHHH CKaTO-M3THOAEMBIX 3NEMEHTOB HeE
YCNOXHSAETCS TpeOOBaHHEM MOJNYYeHHS DaBHOYCTOHYMBOTO CEUEHHS dJIEMEHTa H KOraa Mo
KOHCTPYKTHBHBIM COOGpaXKeHH M 3aacTCsl TOHKOCTEHHOCTh CEUEHHS, TIPEABAPUTENBHEIH pacueT
BBINONHSAETCS B [IBa dTamna:
HepBbIi — 0O peKOMeHauuaM 7.4.3.5 onpeensuoTces pacueTHHIE TapaMeTpsl;
BTOpO# — 1o pexomeHaamusM 7.4.3.6 npoBepAIOTCA M KOPPEKTHPYIOTCS pacyeTHEIE
niapamMeTphl.

7.5 IIpoBepKa YCTOHYMBOCTH CTEHOK M NOSICHBIX JIHCTOB H3rHGaeMBIX H CKATBHIX

3/1eMEHTOB '

7.5.1 Oomue noJjioxxeHus

7.5.1.1 Tlpm pemeHAn BONPOCOB YCTOHYMBOCTH IIACTMHOK, OOpasylomMX CceyeHHS
9NIEMEHTOB CTANBHBIX KOHCTPYKIMH, PacCMaTrpuBalOTCA MNpPSAMOYTONbHBIE TNJACTHHKH TIOJ
)_'[CﬁCTBI’ICM BHENIHEH Harpyskya B CpBIIHHH()ﬁ IUIOCKOCTH INIACTHHKH. B HAOKPHUTHYECCKOM
COCTOSIHUH IIACTHHKY CYHTAIOTCS HACATHHO TIOCKUMU (pucyHok 10).

3a KpUTHYECKOE COCTOSHHUE INTACTHHKY IPUBHMAETCs MOMeHT Oudypkanus (pa3BEeTBICHH)
(bopM ee paBHOBeCHSI, KOTIa OMHOBPEMEHHO ¢ IIIocKo# (GopMoii paBHOBeCHS CyIecTBYeT Gpopma,
BO3HUKAIOLIast IPH BHITYYHBAHUY TJIACTHHKY.

UX —— e tpoeees X ak
| L
=N ‘ l A
a
a’ 0y
—— =—
A A

Pucynok 10 — Cxema 3arpyXeHHsl IJIACTHHKH

7.5.1.2 Pemenue 3amadn yCTORYMBOCTH IUTACTHHKH COCTOHMT M3 ABYX 3TanoB. Ha mepBom
3Taine BEYUCIISIOTCA KOMIIOHEHTHI HAPsHKEHHO-Ie(OPMUPOBAHHOTO AOKPUTHUECKOTO COCTOSHUS
B Ipelenax YOpYrocTH WM C NpPHMEHeHHeM OXNHOM M3 Teopuii mnactuuHocTH. [lpu 3TOM
paccMaTpUBaeTCes W30JIHPOBAHHAS MIACTHHKA, 3arpyXeHHas 10 KOHTYPY, H JUlS Mool TOUKH ¢
KOOpZMHATaMH X, Y BBIYUCIISIOTCS KOMIIOHEHTH! HAlIPsDKEHMH 1 nedopManuii.

Onmako, Ha 3TOM 3Talle CIeNyeT HCCNeN0BaTh paboTy CTEPXKHS, B COCTAB KOTOPOTO BXOIHUT
MIacTHHKA, U ONPENENUTh AN Hee KOMIIOHEHTHI HallpsDKeHHO-1eOPMHEPOBAHHOT0 COCTOSHHSL.

Ha BTOpOM 3Tamne onpexenseTcss KpUTHYECKOe COCTOSHUE IlacTHHKY. TIpH npsiMoM xoze
peilleHus 3aKadM IAnsd 3afaHHOM TMOKOCTM IUIACTHHKM M BBIYUCIEHHBIX KOMIOHEHTOB
HanpsKeHHO-IeQOPMHPOBAHHOTO ~ COCTOSHMA  ONpeNeNnseTcd  BHELIHAS  Harpyska,
COOTBETCTBYIOLIAS KPHUTHYECKOMY cocTosiHHio. Ilpu oOpaTHOM Xome peleHus Ans 3aJaHHOH
BHEIlHeH Harpy3KH BBIUHCISETCs: TMOKOCTH IIACTHHKH, COOTBETCTBYIOILAS €€ KPUTHYECKOMY
COCTOAHMIO. B yIpyronnactiHueckux 3ajavax dalie MpUMeHseTcs oOpaTHBIM XOA pelueHus, TaK
KaK 3a IIpefesioM YNPYroCTH CBA3b MEXIY [TapaMeTpoM Harpy3ku U AedopMalMiIMy IIaCTHHKH
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CTaHOBHTCS HEOJHO3HAYHOM, YTO 3HAYUTENBHO YCIOXKHAET IPONECC ONMpPEAENeHU KPUTHYECKOH
Harpy3KH4 JUis IUIACTHHKH 3a1aHHOM ribkocti. OcoGeHHO TpYyIOeMKHEM CTaHOBHTCS 3TOT IPOIIECC
[IPY HaHYHY HECKOJBKMX KOMIIOHEHTOB HANPsDKEHUHA.

7.5.1.3 Ilpu nocrasoBKe 3aiaud, BKIIOYarolleil o0a sTama pelieHHs, Ha NEPBOM 3Tare
OIpefenseTCs] HarpysKa, COOTBETCTRYIOLIAsS TPUHHMAEMOMY MPEIENbHOMY COCTOSHHIO CTEPIKHSL.
310 Mo¥er GBITH TOYKA MAaKCHMyMa Ha KpHBOH paBHOBECHBIX COCTOSHHH (pucyHox 11) mm
Jpyras TOYyKa, COOTBETCTBYIOLIAs NpeIeNbHOMY COCTOSHHIO CTEpXKHS. M3 pelnenus 3agauu ais
NpEACTRHOTO COCTOAHHMA BCEro CTEPXKHA BEIHUCIAKOTCH KOMIIOHEHTHI  HAlIPKEHHO-
JeOpMHUPOBAHHOTO COCTOSIHHUS, KOTOpBIE SBISIOTCS HCXONHBIMH HOaHHBIME Ui OHPENENCHHS
KpﬂTPI‘-ICCKOﬁ rubKocTH THIACTHHOK, COCTABJIAIOIIHX IIONIEPEYHOE CEYCHUE CTEPIKHS.

Taxoii moaxo/] ITO3BONSET pean30BaTh NPHHEIMI PAaBHOYCTOHYMBOCTH, CYLIIHOCT KOTOPOTO
3aKII0YaeTcsd B TOM, HTO MpelelIbHOE COCTOSHHME BCETO CTEP)KHS M BIIEMEHTOB CEUCHHS
(nnacTHHOK) COOTBETCIBYET OJHOMY 3HA4YeHMIO BHeIIHeH Harpysku. OnwucaHHas cxema
pealtnu30BaHa B pacuyeTax yCTONUMBOCTH CTEHOK M ITOSICOB LIEHTPAJILHO- U BHEIIEHTPEHHO COKAThIX
cTepiKHeH, Koraa HalpsHKeHHO-AeHOPMUPOBAaHHOE COCTOSHHUE B OIIACHOM CEUEHHH ONPEIENsUIOCh
U3 peleHns COOTBETCTBYIOMEH 3afayn AL BCETO CTEPIKHA.

P — niapaMeTp Harpy3kH; vV — XapakTepHoe NepeMelleHHE CTEPKHS
Pucynox 11 — Kpusast pABHOBECHBIX COCTOSHHI CTepP:KHS

7.5.1.4 Tlpn pemeHun 3amad O SJEMEHTOB CEYSHHH cTepkHeld monyueHa ofias
3aBHCHMOCTE KPHUTHYeCKOH TI'MOKOCTH INacTMHKM OT 3HauYeHMs XedopManu# M 3aKOH HX
pacnpeneneHus.
B ofmem ciyyae ycioBHas rMOKOCTH ITACTHHKH e = (b / t),/R},/E BBIUHCIISETCS IO
tbopmyne
Xw - 0,934 ) (51)
Ja-vlostia@-gm]

rze v — xoahdunuent ITyaccoHa;

8o, ki — xoaddunuenTs], npuBeneHHbIe B Tabnune 20 ans guarpammMsel [Ipanaris B 3aBHCHMOCTH
oT mapamerpa @; = 1 —€,/€;, XapakTepusyIOIero pacnpenenenue nehpopmanuii 1o
INMpHHE TUIACTHHKH;

€,, €, — nebopmauuu Ha IPOJOIBHEIX XPOMKaX IIAcTHHKH (€, > €,);

€, — Aedopmalius, COOTBETCTBYIOMIAS TIPEAETyY NPONOPIMOHATBHOCTH.
3pecs €,=€; E/R,; €,=€; E/R,; €,,=€,, E/R,,.
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Tabnuma 20
YcenoHad 3HaueHus Bg, U k; IpH ¢, paBRHOM
ruGkocts | [O@PpuumenTs 0 0,5 1,0 15 2,0
A 0y 0,167 0,127 0,0896 0,0523 0,030
ki 0,361 0,249 0,1600 0,0898 0,0498
A2 8o 0,250 0,187 0,1290 0,0750 0,0419
ky 0,345 0,239 0,1520 0,0855 0,0475
As 0o 2,320 1,730 1,1700 0,8900 0,8650
_ ki 3,540 2,500 1,3300 1,1100 0,9280
¥ 8o 2,320 1,450 0,5770 0,0800 0,0422
& 3,540 3,320 1,0800 0,1280 0,0690
As 9o 2,320 2,100 1,7400 1,4400 1,1600
ki 3,540 2,640 2,6200 1,3200 1,1700
ITpumeyanue— B HacTosiueR TaGAHLE NPHHATSLE CACAYIOLINE OGO3HAUEHHS:
Al — ycnoBHas rH6KOCTh CTEHKM ABYT2Bpa HAM NPAMOYTONABHOrO KOpPOGUATOro CEYEHMA C y4eToM
YaCTHYHOrO 3aINEMIEHNA B TI0SCAX;
Xz — yCnoBHasd rHOKOCTE CTEHKH HIBEIJICpa HIIM KBaAPATHOTO pr6qa1'oro CCYCHHA NPU WIAPDHHUPHOM
3aKPENJICHHH MPOAONILHBIX CTOPOH;
2\3 — YC/I0BHaa THOKOCTH MONKHU ABYTaBpa UK KPECTOBOro CEUCHUA,
A4 — ycaoBHas THOKOCTE OAMHOYHOTO CBeCa, Haubonee HaNPMKEHHOTO 11O 3aKPENIEHHON KPOMKE;
As — ycsioBHas rubKOCTh ONMHOYHOTO cBeca. HanGonee HaNPSKEHHOTO No cBobonHOH KpOMKe.

B Tabnume 21 npuBeNeHH! 3HAYEHHS YCNOBHOW THMOKOCTH A; B 3aBHCMMOCTH OT
MaKCHMallbHOM MacTudeckoit nedpopmauuu €, u mnapamerpa o. IIpH 3TOM y4HTHBANIOCH
usMeHenre ko3¢ ¢dunuenta IlyaccoHa, BIUsAHHE HavdalbHBEIX HECOBEPHIEHCTB IUIACTHHKH M
yMeHbIIeHHe 3 deKTa 3ameMIeHNs NPH pa3BUTHH IIaCTHYECKUX AedopManiuii.

Tabnuua 21
a X 3Hauenus A; npu E,, paBHoii
1,0 1,5 2,0 2,5 3,0 4,0 50 6,0
8 1,822 | 1,471 | 1,162 | 1,155 | 1,040 | 0,891 | 0,805 | 0,746
A2 1,644 | 1,356 | 1,204 | 1,109 | 0,938 | 0,882 | 0,800 | 0,745
0,0 % 0,523 | 0,433 | 0,379 | 0,343 | 0,317 | 0,278 | 0,252 | 0,233
X 0,523 | 0,433 | 0,379 | 0,343 | 0,317 | 0,278 | 0,252 | 0,233
2s 0,523 | 0,433 | 0,379 | 0,343 | 0,317 | 0,278 | 0,252 | 0,233
A 2,297 | 1,775 | 1,515 | 1,371 | 1,240 | 1,069 | 0,964 | 0,894
% 1,976 | 1,625 | 1,436 | 1,316 | 1,117 | 1,051 | 0,955 | 0,891
0,5 A 0,639 | 0,519 | 0,451 | 0,408 | 0,378 | 0,329 | 0,299 | 0,278
N 0,694 | 0,508 | 0,425 | 0,375 | 0,345 | 0,296 | 0,266 | 0,246
s 0,576 | 0,484 | 0,426 | 0,387 | 0,361 | 0,316 | 0,287 | 0,252
X 2,900 | 2,223 | 1,889 | 1,698 | 1,536 | 1,327 | 1,198 | 1,112
% 2,467 | 2,029 | 1,785 | 1,627 | 1,387 | 1,306 | 1,189 | 1,110
1,0 X 0,808 | 0,683 | 0,601 | 0,569 | 0,509 | 0,451 | 0,411 | 0,384
9 1,151 | 0,866 | 0,730 | 0,647 | 0,594 | 0,511 | 0,462 | 0,428
As 0,662 | 0,524 | 0,448 | 0,402 | 0,369 | 0,323 | 0,292 | 0,267
X 3366 | 2,996 | 2,527 | 2,248 | 2,036 | 1,762 | 1,592 | 1,179
2 3353 | 2,733 | 2,385 | 2,256 | 1,841 | 1,735 | 1,881 | 1,477
1,5 A 0,967 | 0,790 | 0,689 | 0,624 | 0,572 | 0,502 | 0,457 | 0,427
X 3326 | 2,467 | 2,118 | 1,864 | 1,691 | 1,467 | 1,327 | 1,234
s 0,760 | 0,646 | 0,584 | 0,526 | 0,485 | 0,430 | 0,394 | 0,361
X 5489 | 4,085 | 3,414 | 3,004 | 2,723 | 2,359 | 2,133 | 1,983
% 4,644 | 3,735 | 3,225 | 2,890 | 2,468 | 2,327 | 2,121 | 1,981
2,0 X 1,002 | 0,842 | 0,736 | 0,664 | 0,612 | 0,540 | 0,494 | 0,463
X 4,628 | 3,456 | 2,892 | 2,547 | 2,310 | 2,002 | 1,811 | 1,683
s 0,883 | 0,725 | 0,632 | 0,569 | 0,524 | 0,462 | 0,423 | 0,382
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Ipumenerne B pacyeTax 3HadeHHMH TaOmMUEl 21 [O3BONSET BBIMHCIATH HAuGONBIIYIO
rubKOCTL BJIEMEHTOB CeYeHMs (CTEHOK M HOSCOB) B 3aBHCHMOCTH OT BHIa HampMKEHHO-
e OpMUPOBAaHHOTO COCTOSIHMS M YpoBHSA HanmpskeHui. IlpuMeHeHMe Tako# MeETORMKH
nenecoobpasHo, KOrja BHEITHHE Harpy3Ky MEHBIIE NPeRebHBIX /IS BCEro CTEPXKHS, TaK Kak B
aTOM ciydae pacyer 1o popmyiam CIT16.13330 npHBOIMT K M3NHIIHAM yxecToueHHsM. OXHako
U1 TIONB30BaHMS Tabuueit 21 Heo6X0MMO BHIIONHATE PACYET BCETO CTEPIKHS 1A ONpENEICH s
nedopmanuii B Haubonee onacHOM ceueHnH ¢ yaetoM Tpebopanuit CIT 16.13330.

7.5.2 CTeHKH W NOSICHBIE JHCTHI LIEHTPAJHHO H BHEUEHTPEHHO CXKATHIX, CXKATO-

u3rnbaeMpIx H I3rubaeMbIx 2JIeMEHTOB

7.5.2.1 TlpoBepxa YCTOHYHBOCTH CTEHOK M HOMCHBIX JIECTOB H3rHOaeMbIX H CHKATBIX
2JIEMEHTOB BBIIOJIHAETCS Ha OCHOBE TEODHH YCTOMUYHMBOCTH IIPSMOYFOJbHBIX ILIACTHHOK,
paboTaromux B YIpyroif cTaiuu UM 3a NpefesioM YHPYTOCTH M HMEIOWIHMX COOTBETCTBYIOLIKE
rpaHuyHble ycioBHa. OCTAaTOYHBle HANpPsDKEHHS, 3aKPHTHYECKas CTalds paGoThl ¥ HayaIbHBIC
HECOBEpPIICHCTBA IUTACTHHOK, 32 HCKIIOYEHHEM CTEHOK TOHKOCTEHHBIX O0anoK, YYTeHHI
KOCBEHHBIM IIyTeM — KOPPEKTHPOBKO# Pe3y/IbTaTOB, HOMYYEHHAIX 6€3 ydyeTa 31X (aKTopoB.

Crenky 6aJIOK, B KOTOPBIX JEHCTBYIOT BCe KOMIOHEHTHI HANPSHKEHHOTO COCTOSHUA (0, TH
Gloc), PACCYHTHIBAIOTCS B IPEINIOJIOKEHHH YIIPYToii paboTH MaTepHaa.

B crenkax Gajiok, B KOTOPBIX OTCYTCTBYIOT MECTHbIE HanlpsKeHus (o = 0), y4eT pa3BUTHA
nactaueckux gedopmanuii ocymecrsisercs no CIT 16.13330.

7.5.2.2 YcTaHOBIEHHbIE OTPaHUYCHHS YCIOBHOH rH6KOCTH CTEHOK IIpHBEACHBI 1s 6alIoK,
paboTarolmx B mpedenax ympyrux nedopmanuii. HawmGonee oOmacHBIM HampsDKEHHBIM
COCTOSHHEM JUIS YCTOWYMBOCTH CTEHKH SBISETCA UMCTBIH CHBMI, KOIZa KacaTelbHble
HanpsoKkeHHs B cTeHke paBHEI Rs. [TpuHnMas B aToM ciydae B Gopmyne (83) CIT 16.13330.2017
Ter = Rs 1 L = 2 (yCpeAHEHHOE 3HAYEHHUE), TIOTYIHM 2w = 3,5. JUna ceueHui 6anok, HaXOIILIAXCA
IO/ AeHCTBHEM u3ruba, 3TH OrpaHHdeHHs MOTYT OBITh HECKOJIBKO YBEIMYEHBI B COOTBETCTBUH C
¢opmynoit (81) CIT 16.13330.2017 nipu 6.r = R,

Jlns1 620K ¢ OMHOCTOPOHHHMMHE HOSCHEIMH IHBaMU YKa3aHHOE 3HAYCHHE Ay CHIDKEHO Ha 10
% B CBSI3Y C yMEHBIIEHAECM CTENEHH 3aleMIIeHHUs CTEHKH Oaiki B moscax.

7.5.2.3 Ipu omHOBpeMEHHOM JIeHiCTBHH B ceueHMH 6anok, paboTaroluX B ynpyroi obiacty,
HOPMAIBHEIX O, KacaTeJbHbIX T ¥ MECTHBIX Gloc HANPXKCHHH NpOBEpKa YCTOHYHBOCTH CTEHOK
BBHINOJIHAETCA Ha OCHOBE 3aBUCHMOCTH JUIsS [IPEJeIbHBIX [TOBEPXHOCTEH B3aUMOMNECHCTBHA MEXAY
YKa3aHHBIMH HaIPSDKEHHAMH.

Y cTOMYHBOCTD CTEHOK G2/I0K NPOBEPSAETCS € YIETOM HX YACTHYHOTO 3alUEMIICHHS B OACaX,
CTeNeHb KOTOPOTO NPH YIpYyro# pabore Gaiky 3aBUCHT OT COOTHOLIEHHS JKeCTKOCTeH mosica H
creHkU. D¢ ¢exT 3alemMIeHHs CTeHKH NoNepevHBIMHA pebpaMu KECTKOCTH HE YUHTHIBAeICH, U B
MECTaX MX IOCTAHOBKH IIPHHUMAETCS IIAPHHPHOE ONIMPaHHE KPOMOK.

®opmyna (81) CIT 16.13330.2017 naet MMHHMaNbHOE 3HAYEHHE KPHTHYECKHX HANIPsSOKEHUH
[PH YUCTOM U3TrHGE CTEHKH, KOTOPbIE COOTBETCTBYIOT OTHOLICHHIO ANHHEI OTCEKA K €r0 BEICOTE g
/ her = 0,667. Ecnu oTHOMIEHKE a/ herHe kpaTHO 0,667, TO KpUTHYECKHE HANPsHKeHHs OyAyT BHIIE.
KosdduimenT, yunThIBaloNMil ypyroe 3alieMJIEHHE CTEHKH B IT0SCAX, H3MEHAETCS B MpeAenax
ot 1,39 5o 1,65.

3nayeHre KPUTHYECKUX KacaTeNbHBIX HANpSKEHHH 3aBHCHT OT OTHOIUEHMS CTOPOH
pacYeTHOro OTCeKa, THOKOCTH CTEHKH H YCIOBHS 3aKpEILIEHHS €€ POROJbHBIX CTopoH. Dopmyna
(83) CIT 16.13330.2017 maet 3HaYeHHs KPUTUYECKHX KacaTeNbHEIX HANPSKEHUH ¢ HEKOTOPHIM
3a11aCOM, KOTOPbIH  COOTBETCTBYET MUHHMAIBHBIM  3HaueHHsM  KodpduumeHta &
XapaKTepH3YIOMIETO COOTHOIIEHUE KECTKOCTEH MOsACa M CTEHKH.

7.5.2.4 3nayeHuss KPUTHYECKOro JIOKAILHOTO HAINPSKEHHSA Oloccr, BbIUMCHseMble no CIIT
16.13330.2017, mpuHuMAaroTCs He3aBHCUMBIMH OT JUIHHBI Pacipelie/ICHHs JaBJICHH KoJleca KpaHa
Iz Bonee TOYHO 3HAYEHHE Olocer C YIETOM JUIMHBI pacHpefiefieHHs AaBlIEHHA Koneca Clemyer
onpenensrsb no dpopmyie

e
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- _ X(@g+&ip+azp?)Ry (52)
loc,cr — T2 )
_ pAG
e Az = (a /her) 1/RJ,/E sai = antan(a/her) + an(a /]’lef)z.
3HaueHus ay, NpUBENEHH! B Tabmune 22.
Tabnuma 22
i 3HaueHUs a; NPH j, PABHOM
1 3
0 -0,815 4,577 -1,02
1 9,467 -25.50 16,93
2 1,011 22,84 -19,70
3navenus y npa 1 <8 < (7a /hy+ 0,5) BerumcnsmoTes no hopmyne
(53)

= _ o = —1) — o — 12
X=16-006:=+0,1 \/(6,75 = 3)(5 D) - (0.223;5 - 0,055)(5 - 1%

IIpu & > (7a /her + 0,5 ) 3Ha4eHUs Y NPUHAMAIOTCS [IOCTOSHHBIMH, PABHBIMA 3HAUECHHIO %,
BeryrcieHHoMY TpH 8 = (7a /her + 0,5). Tlpu 0 < 8 < 1 3HAueHMs ¥ BHIMUCIIAIOTCA JIMHEHHOM
HHTepHonsuHeR Mexay 3naveHusvu =1 u g =1,6 — 0,06 a /he.

7.5.2.5 Tlpu pacteTte cTeHOK 6anok, paboTAIOMINX 32 IPEIENIOM YIIPYT'OCTH, pacipe/ieicHUe
HalpSHKEHUH B CTEHKE BHIMHCIAETCA C NPUMEHEHHEM 3aBHCHMOCTEH TEOPHH INAaCTHYHOCTH.
BennuyuHa HanpspkeHHs Ha KPOMKax He #BISeTCA OCHOBHOM XapaKTepHCTHKOM HX
B3aUMOMJEHCTBHA KaKk B yNpyro# obmacTH, HO3TOMy B JanbHeMIMX pacyeTax NpH IpOBEpKe
YCTOHYMBOCTH CTEHKM HCHONB3YeTCs BENHYMHA M3rubalolero MOMEHTa, a He KpaeBoro
HanpsKeHU.

IMonpo6HEIil aHAaINU3 pacyera YCTOWYHBOCTH CTEHOK M IOSCOB M3THOAEMEBIX 3JIEMEHTOR,
paboTAaIOIIHX 3a IPERESIOM YIPYTOCTH, TIPUBEAEH BHILIE.

7.5.2.6 PasMephl CTEHOK M NOSCOB IEHTPANBHO CXKATBIX 3EMEHTOB YCTAHOBNCHBI H3
YCJIOBHS PaBHOYCTOHYMBOCTH CTEPXHS H 3/IEMEHTOB ero ceueHus. IlpencnbHoe coOCTOSHME
CTepXXHA M nedOpMallid B PacyeTHOM CEYEHHM ONpesleNeHH ¢ Y4eTOM CIydaifHBIX
9KCHEHTPHCHTETOB BHEIIHEH Harpy3KH ¥ Ha4aIbHBIX HECOBEPIIEHCTB CTEPXKHA.

Cnyyalible 9KCHEHTPHCHTETH IPHHATH OTHOCHTENIFHO OCH, IEPNEHANKYASPHOH K moscam
ceyeHus (pucyHok 12).
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a— cxXeMa CTepXHs; 6 — cxema ceueHHs U amops! Aedopmaunii
Pucynox 12 — K pacyery Ha ycTOHYHBOCTH CTEHKH CKATOF0 CTEPKHS

[pu BEIYMCNEHMH KPHTHYECKOH TMOKOCTH CTEHKH B pacueTHble (opMyner HeobXomumo
NOACTABNATh 3HAUEHHE THOKOCTH CTCPXKHA }\., KOTOpO€ HUCHOJB30BANOCH IIPU IIPOBEPKE oﬁmeﬁ
ycroﬁqnaocm CTEPKHA. B CKBO3HBIX CTePXHAX CTCHKH KaXaoH BeTBH HOpOBEPSIOTCS Ha
yCTOI\;I‘IPIBOCTL B [IpeAesiax y4JacTKa MeXAy y3laMH pCIIETKH ¢ Yy4YE€TOM pacdeTHOrO 3HauCHHA
THOKOCTH BETBH Ha 3TOM y4JacTKe. { I
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7.5.2.7 Gopmyans B CII 16.13330 nonydeHs! U3 pacueTa YCTOHYMBOCTH IIACTHHKH, KOTOpas
SIBIISIETCS CTEHKON LIEHTPAIBHO CXKATOro CTEpxHA H paboTaeT nmo cxeme (cM. pucyHok 12). Ilpu
3TOM YYHTHIBAaeTCS YACTHYHOE 3aleMJIEHHE CTEHKM B HOSCAX, KOTOPOE 3aBHCHT OT YPOBHS
CXEMaroIMX AedopManui H OT COOTHOLIEHHS KECTKOCTEH CTEHKH M HOSICOB B yNnpyroH obacry.
VBenuueHue IUIOIIAIM ITOSCOB HECKONBKO YAy4llaeT YcIoBUS paboThl CTEHKH, OIHAKO 3TO
BIHgHMe HesHayuTenbHO H B CIT 16.13330 He yuuTHBaeTCS.

JUts cTepixHel IIBEIEPHOTO ¥ KOpobuaToro cedeHnH npy oqUHaKoBOH M'HOKOCTH CTEPKHS
HeoOxomuMbl GoJiee TONCThIE CTEHKH, YeM I IBYTaBpa. 3TO OGBICHAETCS TEM, YTO B CTEHKax
TAKAX CTEpXXHeH BO3HMKAIOT 3HAYMTENBHO OoJybmMe AedopMalluy CXKaTHA, 9eM B CTEHKE
IByTaspa (pucyHOK 13), a addexT 3amemMneHns CTEHKH B MOJIKaX TAKUX CEYCHHH DpaKTHYECKH
OTCYTCTBYET.

VenoBus paboTsl CTEHKH ABYTaBpa OJlaronpuATHee, YeM IUIAaCTHHKY, IIAPHHPHO ONEpTOH
II0 KOHTYpY, KOTOpas IpHHATA B KayecTBe pacuetHo# B CIT 16.13330, nmostoMy HmkHui Npenen

KpuTHueckolf rH6xOCTH CTeHKM moBbimaercs A0 1,3,/E/R, . Ilpn 3TOM BEpXHIOO IpaHHIy

KpUTHYecKolt THOKOCTH CTeHKH, npuHaATyio B CII 16.13330 pasHoii 2,9,/E /R, , Heobxommo

CHH3HUTBH, TaK KaK B TaKUX IJIAaCTHHKaX HMEIOT MECTO 3HAYUTEIbHBIC HECOBEPIICHCTRA, a TakKe Ha
YCTOFI'{PIBOCTB ycuiusaeTca OTPHLIATEIbHOE BINAHUE OCTATOYHBIX Hanpmenuifl.
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a— TpyBuaroe ceyeHue; 6 — WBEIED; 8 — TaBp
Pucynox 13 - Imopnl nedopmaunii cxKaThIX cTepxKHed

Ycnosue YCTOI‘;I‘IKBOCTH CTCHOK LCHTPAJIIBHO M BHCUCHTPCHHO CHKATBHIX CTep)KHCi;I
TpEACTaBICHO HEPABCHCTBOM

X < A, (54
rae XW = (hgf/ tw).“Ry/E M
Xww — TIpeneNbHEble (HauGONbIIHE) 3HAUEHHS TMOKOCTH YCTOHUMBOi CTEHKM IDHBENEHH B
tabumne 9 CII 16.13330.2017.
3HaYeHHS A ABJITOTCH (QYHKIMEH pacueTHOM TMGKOCTH CTEpIKHS M 3aBHCAT OT YPOBHS
HanpsDKEHHH B CedeHHMH cTepxkHsA. IIpM MX BO3pacTaHHM YpOBEHb HAIIPSKEHHH B CTEpXKHE
CHHXAeTCA, 9YTO IIO3BONSET NPHHMMaTh OGONBIHIHE 3HAYEHHSA A Ecom ycoBue (54) me
BHIIIOJIHSAETCS, TO CTEHKa HEYCTOHUYMBAa H B pacuyeT BBOAMTICA 9acTh €€ BBHICOTHI Ares, KOTOpAS
BBIYHCIIAETCS B COOTBeTCTBHH C Tpebosanuamu CIT 16.13330.
7.5.2.8 CTeHKH BHELEHTPEHHO CXKATHIX CTEpiKHEll pabOTAalOT B YCIIOBHAX CXATHS C H3rHOOM
U ux THOKOCTH oOnpepensdeIcs BHAOM HaNpHKEHHO-Ie(OPMHPOBAaHHOTO COCTOSHHS B
3aBHCHMOCTH OT 3Ha4YeHHH M3rHOGAIOmero MOMEHTA M IPONONLHOM CHJIBl B IPEAENLHOM
COCTOSHMH cTepxHs (cM. pucyHok 11). HesaBucuMOCTS THOKOCTH CTEHKH A, TaKHX CTEPIKHEH OT
3HaYCHUS OTHOCHTEIBHOTO SKCHEHTPUCUTETA /1 OOBACHAETCA TEM, YTO BO3pACTaHUE /72 TIPUBOJUT
K YBEIHYEHHIO MaKCHMAIBHBIX JebopManuii Ha KPOMKE CTEHKH, NpH 3TOM BO3pacTaeT
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HEpaBHOMEPHOCTE MX paclpelelieHHs 1o BbicoTe (pUCYHOK 14). VBenuueHue €; NPHBONHT K
YMEHBIIEHHIO Ay, 2 BO3PACTAHHUE IPA/IMEHTA HeOPMALIHH — K €€ YBETHIeH 0. B3auvMHOe BIusHue
5THX (AKTOPOB, 3ABHCSIINX OT 3HAYEHHU 71, A ¥ Ay/ Aw, IPHBOIMT K TOMY, YTO IHOKOCTb CTEHKH
Xy TIpaKTHYeCKM He M3MeHseTcss ¢ BospacTaHueM m. Ha pucynke 14 mokasaHo HM3MeHeHMe
nedopManuit 17 ABYTABPOBOTO ceueHus mpH Ar/4=0,5; Ai=1,5 B 3aBHCHMOCTH OT BO3PaCTaHHs
m ot 0,1 no 10, npu 5ToM 3HaueHHeE Ay H3MEHAETCS B HE3HAUMTENbHBIX peaenax ot 1,77 no 1,86.

[Mpr m < 1,0 3HAaueHHE An CIICAYET OMpEAENATH JMHEHHOM HMHTEPHONAUMEH MEXIY
3HAYEHHUSAMH, BRIMHCICHHBIMH 10 Gopmynam tabmuust 9 CIT 16.13330.2017 ans ueHTpaibHO
C)KaTOTO M BHENEHTPEHHO CATOTO CTEPXXHS MpH m=1 1 A = As.

—— 177 232 339 ‘o7
ﬂﬂ m=01 =] m=5 =10
)

— 06t 023 158 27

Pucynok 14 — Imiopsl aedopmanuii B cTesKe ABYTABPOBOTO ce¥eHNs IPH BO3PacTAHUHA
IKCHEHTPHCHTETA

7.5.2.9 Pacuer ycTOHYMBOCTH CTEHKM NPH CXKATHH ¢ M3THOOM BEHIONHSAETCS B TOM ClIy4ae,
€CNIM CTEp)XEHb TepseT OOLIyi0 YCTOHYMBOCTH IO U3rMOHO-KpyTHIBHOH (opMe B mpeznenax
ynpyrux pedopmanuii. Ota ¢opmyna monydeHa I YCTOHYHMBOCTH H30JMPOBaHHOHN ympyroi
MIACTHHKH IIPH COBMECTHOM AefcTBHM H3ruba, CokaTHs U ciBura. IIpH 3TOM He yUMTHIBAIHCH
JOTIONHHTEIEHEIE HOpMAaTIbHbIE HANPSKEHHS, BOSHHMKAIONIHE TPpH NeGOPMHUPOBAHHH JIEMEHTA.

Pacuer ycroitunBoct cTeHkH npu 0,5 < o < 1 sBisercs npubGIuxeHHBIM, N03BOIMIOHM
oTpenesiaTh Her /f C HEKOTOPHIM 3amacoM, Tak Kak ¢opmynsl 7.5.2.7 mpeanonaraioT Hajluyue
IUTACTHYECKUX JeopMaruil B CeUeHUH.

7.5.2.10 Camxenue rubKOCTH CTEHKH JUIS IPYTHX GOPM NONEPEYHOTro CeYEHUs] YIUTHIBAET
YMEHBIIEHUE YIIPYTOTO 3aliEMJIEHHS CTCHKH [10CaMM B 9THX CEUECHHSIX.

OmnpexneneHre pa3MepoB 3EMEHTOB TAaBPOBOIO CEHEHHSA BBINOJHEHO Ha OCHOBaHHH
Pe3yJIBTaTOB pEINEHMs 3aJadH, YYHTBIBAIOMIEH COBMECTHYIO paboTy CTEpXHS M IUTACTHHOK,
obpasyromux cedenye. IIpyu BHMMUCIEHHH KPHTHYECKOH HOKOCTH CTEHKH TaBpa fer /f IPUHATO
NPeATIONOXEHNE, YTO SKCIEHTPHCHTET e HallpaBieH B CTOPOHY cBOCOHOM KpOMKH (CM. PHCYHOK
13). Crenka TaBpa paccMarpHBalack Kak IDIACTHHKA, €O CBOOOOHBIM KpaeM H YaCTHYHBIM
3alleMJICHHE ApYroil NMponoisHOH cTopoHEL IIpuHATas cxema 3arpyxeHus ssusercs Haubonee
HEBBITOHOM IS YCTOMYMBOCTH CTEHKH TaBpa. [loyueHHble pesynbTaTs! 6e3 yuera 3alleMIeHAs
KPOMKH NPAMEHHMBI JULS ONIpe/iel/IeHHs pasMepPOB CBECOB paBHOOOKHMX YTONKOB, KOTOPHIE TEPSIOT
YCTOMYHMBOCTS IO H3TUOHO-KpYTHIBHON (opMe, YTO TPUBOAHT K HEKOTOpPOMY 3amacy
YCTOHUYMBOCTH, TaK Kak AedopMaunn B Haubosee HanpsHKEHHON NOJKE YTONKa MeHBINe, HeM B
CTEHKe TaBpa.

7.5.2.11 Tlpu npOeKTHpPOBaHUM LEHTPalbHO H BHELEHTPEHHO CHXATHIX CTEpXKHEH pacueT
CTEHOK BBINONHSCTCA TAKMM 06pasoM, 4To NpH JeHCTBHM pacueTHOH Harpy3KM OHH COXDAHSIOT
YCTOHUNBOE COCTOSHHE MM YAaCTHYHO BBITyYHBAIOTCS.

YacTruHOe BHIIYUMBaHME CTEHKH He O3HayaeT NOJHOE HCHepIaHUe Hecylel crrocobHocTH
CTepkHs. B 3TOM ciyyae mpH ONpeleNeHHH HecyueH cIocOBDHOCTH CTepXXHS B IIOIHEpeyHoe
ceyenue (pUCYHOK 15) BKIIIOYAETCS TaK Ha3plBaeMasi peNyLIHPOBaHHAs BHICOTA CTEHKH Hred.

B 3aBHCHMOCTH OT COCTOSHHs CTEHKH (yCTOMuYMBOE HIIM HEYCTOHYHBOE) IMpOBEpKa
BBITNIONHSAETCS B IBa 3Tana. Ha nepBoM sTane, KOTOpbii HEOOXOANMO BHINOIHSTE BO BCEX CydasX,

HeHCTBHTENbHAS THOKOCTD CTEHKH Avw = (her / 1) q}RJ_/E CpaBHHBaeTCH € HauOOMBUIAM
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HONYCTHMBIM 3Ha4€HHEM Ay, KOTOPOE COOTBETCTBYeT NPENENEHOMY COCTOSHHIO 0 TaGmHie 9
CIT116.13330.2017.
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Pucynok 15 — PacueTHble cedeHNs CTePXKHell ¢ THOKHMH CTEHKaMHu

Ecmu Ay < Auy, CTEHKA YCTOHYHBA M IpOBEpKA Ha 3TOM 3akaHumBaercs. Ecmu Ay > A,
HEOOXOAMMO OMNpPENEIHTE HECYINYIO CHOCOOHOCTh CTEPIKHS C YYETOM PeLYLHPOBAHHOM BBICOTHI
CTEHKH, KOrja pacy€eTHas [UIOMa b CEYEHNS MEHbINE FeOMETPHYECKOM.

Ilpn mpoexTHpOBaHHM CXAaTHIX CTEPXKHEH ¢ TMOKMMH CTEHKaMH Heob0Xomumo, 4To6bI
peRYLHPOBaHHASA BbICOTA /lreq COCTABIIANA HE MEHEE HOJIOBUHBI ITONHOH BBICOTH! (Hred = he). B
OPOTHBHOM Clydae, B CBS3H C YMEHBIICHHEM paCyeTHOM IUIOLIaQM CedeHHs, Hecyluas
cnocobHoCT, cTepkHelh MoxeT cHWXatbes Ha 25 % u  Gonmee, YTO HSKOHOMHYECKH
HelenecoobpasHo.

8 PacueTHble WIHHBI H IIpefieIbHbIEe THOKOCTH

8.1 O6mue noaoxeHus:

8.1.1 Pacyetnyto (3¢dexTHBHYIO) ANMMBY ClefyeT NPUHUMATh [UIA pacdera CTeP)KHEBBIX
KOHCTPYKIHM# Npy poBepKe Hecymel ClioCOGHOCTH MX OTAENBHBIX CTEPXKHEH.

HMcronp3oBagye MOHATHS PacyeTHOM JUIMHBI INpeJloNaraeT pasfelleHHe CTepKHEBBIX
CHCTEM Ha OTJENbHBIE SJEMEHTH], IPH 9TOM HEOOXONHMO YUYMTHIBATH B3aUMOJEHCTBHE
paccMaTpHBaeMOro 3TeMEHTa C OCHOBAaHHEM U APYTHMH 3eMEHTaMH, IPUMBIKAOLMMY K HEMY B
y3nax.

PacuerHble JUIMHBI COKAThIX, BHELEHTPEHHO CKATHIX H CXKATO-M3THOAEMBIX 3JIEMEHTOB
CTEPXKHEBBIX U PAMHBIX CHCTEM HeoOXOMUMO YCTaHABIMBATH B CIyYasX, KOTAA BEIIOIHATE pacuer
KOHCTPYKIMH KaK EeIMHBIX CHCTEM MO Ae(OpMHPOBaHHOH CXeMe C Y4eTOM INIaCTHYECKHX
nedopmarnuit He peICTaBIAETCS BO3MOXKHBIM.

8.1.2 Tlox pacueTHOW NIMHOH CTEP)XKHS NMOHHMMAIOT YCIOBHYIO JUIMHY OIHOMPOJIETHOTO
CTEpIKHS, KPUTHHECKAs CHJIa KOTOPOTO NPH IIAPEUPHOM 3aKPEIUICHUH eT0 KOHIOB TaKas JKe, KaK
IUIST 33JaHHOT'O CTEPIKHS.

ITo duzuueckoMy CMBICIY pacyeTHas IIHHA CTEPXKHS C IPOM3BOJIBHBIMU 3aKPETLNICHAAME
KOHLIOB SBJISETCS HanOONBIIMM PacCTOSHUEM MEXIY ABYMS TOUKaMM nepernba H3OTHYTOH OCH,
olpeneNnsgeMbIM H3 pacueTa 3TOro CTEpPKHA Ha YCTOHYHBOCTS 1o MeTony Diinepa. CornacHo sToMy
ONPENENEHAIO AJIs YCTAHOBIEHAS PacueTHOH MIHHEI HEOOXOAUMO IIPHMEHSTh METOX pacyeTa Ha
YCTOMYHUBOCTH CHUCTEM C NPSIMBIMH CTCPKHAMH IIpH IpPHJIOXKEHHM Harpy3ok B y3jiax B
npeAnoNoKeHuH ynpyrux gepopmaruit. IIpu 3ToM crefyeT yuuTHIBaTH NPOJOJIBHEIE YCHIIHS B
CTEPXKHSAX H HCKIIOYaTh M3 pAaCCMOTPEHHA INONEpeyHble Harpy3KH U 3KCHEHTPUCHTETHI,
BBI3BIBAIOLIME H3rHG cTepKHEH.

JIfist TUIOCKUX CTEPXKHEBBIX CHCTEM DacueTHYIO UIMHY CXAaTBIX CTepXHeH crhexyer
OlpenensaTh Kak B IVIOCKOCTH, TaK H M3 IIOCKOCTH CHCTEMS! {[IepNeHANKYIApHOHR K Hel).

8.1.3 Ilpu nopbope cedeHuit cTep xHel BBIOMHACTCS [T03JIEMEHTHBIH pacyeT, TpeOyromui
ONpeNeNeHnus pacyeTHOH JNHHBI JUIS KaXAO0ro crepxHs. Ilpu 3ToM HeoOGXOOMMO IPHHHMATH
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TaKue pactue€THBIC CXEMBI, KOTOPHIE OTpaXaroT lIGfICTBPITEJIBHBIC yCaoBus Harpy>XcHust CTCP)KHCﬁ
¥ 3aKpelUIeHMs MX KOHHOB C Y4YETOM HEPABHOMEDHOCTH DacrpefielieHds Harpy3oK MEeXIy
CTEpXKHAMM M  pasAMYMA HX OKECTKOCTed, HaJIWu¥e KOHCTPYKTHBHBIX 3JIEMEHTOB,
ofecneunBaoUX Ty HIH HHYIO (OpMy HOTEpH YCTOMIHBOCTH 3aHU HIH COOPYXEHHUS.

Ilpy nNpakTHYecKOM ONpeNENeHUH pacdeTHOM MNMHBI CTOEK MHOTO3TaXHBIX paM B
HOPMATUBHBIX JOKYMEHTAaX HCHOJNB3YeTCa NPUOIHKEHHas pacyeTHas CXeMa B BUJIE IPOCTeluei
AYefiKy He3aBHCHMO OT YHCJIa 3TaXel M COOTHOWIECHAS IPOXONBHBIX CHI B cTolkax. [IpuMenenue
TaKoi pacqe'moﬁ CXEMBI HE IpeanonaracT NpONOpIHOHANBHOIO BO3pacTaHMs HarpysoK Ha
CHCTEMY B LIEJIOM.

8.1.4 B CII 16.13330 3HaueHHs pacueTHHIX IJIMH CTEPXKHEH IS Pa3NIMUHBIX CHCTEM
IpHUBENEHBI 1Uis1 Hanbonee HeONAronpUATHLIX CIydaeB Harpy:KeHHUsS M paboThl CHCIEMEL, T. €. C
HEKOTOpbIM 3amacoM. B HacTosimeM CBOJE INpaBIJI MPHBENEHBI DAcuUeTHBIE CXEMBI IS
OTpe/ieNeHHs ¥ YTOUHEHU 3HaYeH!H paCUeTHHIX JUIMH Ha OCHOBE y4eTa AeHCTBUTENbHOH paboT
CHCTEMBI B CXEMEI 3arpyxKeHHs.

PacueTHas AnnHa CTEpXKHEH OOHOM M TOMH JXe CHCTEMB] pa3iKyHa NPH Pa3HBIX COYETaHHSIX
Harpy3ok. [1py IpoeKTHpOBaHHM 3HAYEHHE PaCUETHOM JUTHHEI CIGAYET YTOYHSATh B COOTBETCTBHH
€ TeM cOYeTaHHeM Harpy3oK, IIpH KOTOPOM BBIIOJIHACTCS NOAO0Op cedcHult cTepxHei.

8.2 Onpenenenne pacMeTHHIX JJIHH 3J1eMEHTOB

8.2.1 KosdhduuueHTs | Ui ONpeNeNeHUs PaCcueTHOM JUIMHBI 3NEMEHTOB NOCTOSHHOTO
CEYeHHs] B 3aBHCHMOCTH OT YCNIOBHIi 3aKpeIlIeHHs KOHILIOB M XapaKTepa HarpyXeHHs CIeHyeT
npuHAMaTh 1o Tabmuue 30 CIT 16.13330.2017.

B Tabnuue 23 mpuBemeHHl 3HaueHUS Ko3()QPULIHEHTOB PacYETHOH IUIHHBI CTEPXKHS HpU
HEpaBHOMEPHOM Harpy>XCHHH.

Tabauna 23
Pacuernas cxema | Koaduuuenr PacueTHas cxeMa Koadduunent
CTepXKHA 1] CTEPXKHA u
! 1,12 é{f 0,6
=)
™~ ) % Numax
= Nmax g
R
i 0,73 3 A{ 0,56
-~ ™ §1V;71m
=5
S Nmax y A
bzl =

8.2.2 KoabduuuenTs! pacyeTHOH ANMHBI BIEMEHTOR ITOCTOAHHOTO CEYEHHS C YNPYTHMHU
3aKpeIuIeHUsAMY KOHIIOB CIIEyeT ONpeeaTs no GopMynam Tabmuus! 24.

B tabmuue 25 npuBeneHs! GopMYIIE! 1S OnpeaeneHus Ko3bpuuueHTos KecTKoCTH Cp i Cy
KOJIOHH (CTOEK) HPH PasNHUHBIX 3aKPEIUICHHAX B PAMHBIX CHCTEMAX.
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Tabnuna 24
O6obmenHas PopmyAasl A1 ONPEASTICHHA YacrHele cirydan PacueThbie | Popmynsl ans
pacueTHas cxeMa xo3hbunuenTa 4 CXEMbI onpenesneHus
ko3¢ duLIMeHTa |1
i
n1+18
n=0 4 s 2nq+4, 5 (I)
- 20zp>07
11(0.25n+1,2)+5,4(n +4) | 0<mseo N ]
ny(n+2.4)+54(n+1) '’ N O25nst5a,
Ca (1D
n=oo 13 +5,4
. 0,5<1<2,0 - 1,02pu2>0,5
T Nl
m=0 15 I am
0<ngw : S T e n41’
20>p>1,0
1y =<0 I
2 qn n+4 8
LN 5 \® 0.5 n+2,4’ ; (V)
R G Y=o | | 0,5<p1<0,7
0.5 (n+4.8)(Yn+4.8) | _
(n+2.4)gm+2.4)’ 0’2 ‘:’
<n<ow 48
- ? 0,55u<1,0 y=1 2,::;4,8; V)
¢ P=R=h 1,0>p>05
b & !
WCn v=0 v
’ n+4,8
Cm ] 2n+4, 8) ( ])
N 0<n<ow | m=ow | 1,0>pu>0,7
G
G - 3+1.3n
¢ nny+3(n+n,)’ Nl
2] Ll 1.3
~ 1 c m {—; (VII)
i > 1’0 n=ow ny+3
=5 20>p>1,0
0<m<n? 7
»r
N
' "
Gr vy
n=0 | _| 5 (vHI)
> 72
mom T 1,0
ITp uMedaH 1 e~ B Hacrosuel Tabauue npHHATH cneaylolye o603HaveHUs:
Cml, Cpl?
= M=
Cm — KO3(Q(HUHMEHT KECTKOCTH YNPYTOro 3aiieMACHUA, PaBHbIH 3HAYEHHIO PEaKTHBHOIO MOMEHTA, BOIHHKAIOWIETO B
ONOPHOM CEYEHHH NPH NIOBOPOTE €ro Ha yrom, paBHsiii 1,0;
Cin — k03 PHUMEHT KECTKOCTH YNpYroil Onophl, PaBHLli 3HaYEHUIO PEaKTUBHOH CHILL, BOZHUKAIONICH B ONOPHOM
CEYCHHUN NpH CMECUICHHY €ro Ha 1.0.
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Tabaumua 25
Holep Qopiymsi A7a 3uauenus
PacueTHas cxema paMmsi e iy
nio Tabunue 24 m n
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8.2.3 KosbdunueHTsl p ¥ {2 IS YCTAHOBNEHHS pPacqeTHOH HNHHH lyr= W, L= p2 b
[IEPECEKAOLINXCS JIEMEHTOB TIOCTOSIHHOTO CEYEHHS B 3aBHCHMOCTH OT KOHCTPYKTHBHOM CXEMBI

y371a IepeceyeHus CleyeT ONpeaensTh no GopMynam Tabuus! 26.

Tabnunma 26
Kowctpykuus ysna PacyerHas cxema KOHCTPYKUHH
fiepeceyeHus 1 ana Koadduunents! y u 2
3arpyxeHue Y
1 O6a snemeHTa He 9 Ny m+ a,
NpephLIBaKOTCH, W u= >05
TIOAAEPKUBAIOLINH Iy < m+n,
3JIEMEHT CKaT N A% Et N
ny(m+a
Uy = _2_(_22 >05
Ny az(m +ny)
L2 Lz

2 O6a sneMeHTa He & N,

MIPEPLIBAIOTCH, VW

NOANEPKUBAOILIUH < N

3NEMEHT PaCTAHYT N N £l m—0,75a,

pu= |[—=205; a,>0
m+n,
Ny
L2 L2

3 PaccmaTtpuBaeMblii
3NIEMEHT He
npephiBaeTcs,
NOANEPKUBAIOLIHH
JJIEMEHT CXar,
MpepLIBAETCA H
nepeKpLIBaeTCa
tacoHKkoH

253
u= [1+082—2=0,5
m

- ™2 &2 =
Yty = J“z (1+082 m) >05; pp =05

NoL?

npu EI = oTH

1+1217)
az
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4 PaccmaTpusaeMblii
3/IEMEHT He
npepsiBaercy,
MOJAEPKUBAIOIHH
3JIEMEHT PaCTAHYT,
npephiBacTCs H
TiepeKpeIBaeTCa
tacoHkoi

a;
n= 1—0,75;20.5; a, >0

5 PaccMatpuBaeMbli
3JIEMEHT NpepbIBaeTCA U
MepeKphIBacTC
taconxoi,
NOAAIEPIKUBAIO U
3JIEMEHT PacTaHYT H HE
npepsiBaercs

p=205

mpn El, 2 " (1-%2);

az
1>2—>0
m

Ly,
m= —L—’
_ B2
9 =

12

Ny
xz = -

I p uMeyaHue— B HacrosuieH TaGnune NPUHATH! ClEAyIOUHE 0003HAYCHUS:

Ha pucynke 16 mnpuBemeHO CONOCTaBICHHE 3HAaYeHMH KOIDGHUIHMEHTOB L H W2
TIEpeCeKAIOMUXCA CTEePXKHEl, onpefeneH X 1o GopMyaam Tabmuuel 26 u no tabmuue 25 CII
16.13330.2017. Kak cnexyet u3 pucyHka 16, koathunuentsi, cornacso CI1 16.13330, He 3aBucar
OT COOTHOUIEHHS YCHIIHIi B CTEPXHAX M COBIIGJAIOT C TOYHBIMH 3HAYCHHSIMH TOJBKO IpH

Hepa60Ta10meM MOAACPXKHBAIOIIEM CTEPIKHE.
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Yenognsie 06o3nauenus:
_ __ _ . noTabmaue 25 CIT 16.13330.2017

_ ., mocxemam 1 12 Tabauuel 26
o cxemam 3 u 4 Tabnuist 26

Pucynox 16 —I'paduk 015 onipeaesienHs 3HaueRAl x03pPuIHEHTOB PACYETHBIX AJTHH
NiepeceKarNIMXCA cTepkHed (IPH PABHBIX JIAHAX H KECTKOCTAX) PH Pa3jiHYHbLIX YCHJIMAX B HAX

8.2.4 KoadunueHTs! pacyeTHOR UIMHE! [l KOJIOHH MOCTOSHHOTO CEYCHUS CBOOOMHBIX HITH
HecBOOOMHBIX paM B IUIOCKOCTH PaMbl IPH OJUHAKOBOM HArPY)KEHHH BEDXHHUX Y3JIOB CIEHYET
onpenenars no Gopmynam tabimns 31 CIT 16.13330.2017.

8.2.5 Ipwu HanM4MH KECTKOr0 JUCKa HOKPBITHS WIM HPOJOJIBHBIX CBiA3ei 110 BepXy KOIOHH

PHACAn |08
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B pacyeTHLIH OIOK CGHyeT BKIIIOYATH 110 [IBE PaMBl C KaX(IO# CTOPOHBI, NEPIEHAUKYIAPHOR K
TIOCKOCTH paccMaTpuBaeMol pambl. [Ipu 3ToM K03QOHUHEHT pmax pACISTHOM MIHHBI Haubolnee
HarpyXeHHOH KOJIOHHEI TOCTOSHHOTO CEYCHHs B NPOU3BOJACTBEHHOM 3HaHHH C KpaHaMH
(MOCTOBEIMM HIIH HOJBECHBIMHM) IIPM HEPaBHOMEDHOM paclpeleNieHHMHM HarpysoKk OT KpaHa
CIIeZyeT ONpPEeAENATE 1o hopMyIre

Wmax = uJZﬁ‘i{l 2, o/ Zf:;l 2@y 20,7y,
rae p — Ko3(ppHUIHERT pacueTHOH IIHHE PaCCMAaTPHBAEMOI KOJIOHHBI OAHO- B MHOTOIPOIETHOrO

3/1aHps IPH PABHOMEPHOM HArpYKEHUH Y3JIOB, OlIpefieNieHHbIH cornacHo §8.2.4;

0 = Nij ! Npax; 308€Ch Nuax — yeHiIHE B HanOoJIee Harpy)XeHHOM KOJIOHHE paccMaTpHBacMOi
INIOCKO# paMel; Nj — yCHIMSA BO BCEX KOJIOHHaxX (B TOM 4YHCJe B paccMaTpuBaemoif)
pacuetHOro 610Ka;

® = Iy / Iomax; 306Ch Jomax — MOMEHT HHEpLUM HauboNee HarpyKeHHOM KOJNOHHBI
paccMaTpHBaeMOH IIOCKOH pambl; I.j — MOMEHTH HHEDIHH BCEX KOJNOHH PacueTHOro
6moka;
i=1,2, .., ki+] — HoMep KOJIOHHBI B ILIOCKOCTH paMbl (k; — YHCIIO [IPOJIETOB);
7=1,2,3,4,5— HOoMep pamBb1.
8.2.6 KoaduumenTs! (i pacyeTHOH AJIMHBI HIDKHETO Y4acTKa OJHOCTYIIEHYAThIX KOJIOHH
NP DPa3iTHYHOM KPEIUIEHHM HX BEPXHHX KOHLOB cleyeT ONpeAensTh B 3aBHCHMOCTH OT
HPHIIOKEHHS HATPY30K, JUIMHBI M JKECTKOCTEH BEPXHETO M HIJKHErO Y4acTKOB IO (opMynaM
tabmunel 28, B KOTOpO#M NpHBENEHH! KOHCTPYKTHBHBIE CXEMBI IIPOM3BOACTBEHHBIX 3JaHHH,
COOTBETCTBYIOIIKE Pa3JIMYHBIM PACYETHBIM CXeMaM KONOHH 1o tabmuaue 27.

(55

Ta6bauma 27

Pacuernas Venosue Gopmysl Ui onpeaeneHus koa(pHLUHenTa Ly, HIKHETO Y4acTKa KOJIOHHBI
CXeMa KOJIOHHBI | HarpyxeHHs

KOJIOHHB!
F, F2=0 pn =2,0
oo
~ F I -
F1=0 m(66n — m)[m(2,2n + 1) + 2n] + (16,6 - O,SJ%) (1,3m? + 2n2)
Sl 2= 7[0,18m(66n — m) + 3,6(2,3n + 3,6m)]
o

e Fr=0 _ Jo76(53 +m)
2l iy = )

Opu Jm/n<12

£1=0 (0,76 -0,13 \F’nﬂ) [mG3n+1)+(53+n)
iz = n(n+1) :
npu /m/n > 1,2

f,.-1 +F, I(0,56 + 0,039 J%) [m(53n+1)+n(53+n)
tz = | n(n+1)

b
_

e
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bh

Fith

. S | mrn+15)+022n
2 l B = 0,4[(n + m?) + 3nm(m + 1)]
A
N
| F, I,
Fi=0 _[m(m + D(n +1,5) + 0,22n + [m? + 1,1n(m — 1)]mvn
5 Hz = 0,4[(n + m?) + 3nm(m + 1)]
11
e
| F2=0 2 2
E _ [35m% + 0,26(m2 + 0,4m + 1)(n + 6)(n + 0,15)
2 i Fa = m2 4+ n? +4n(m?2 + 1,5m+ 1)
O
~ F1 ’2
Fi=0 1
2,5m? + (m2 + 0,4m + 1)[0,26(n + 6)(n + 0,15) +m (7_5 + 1)]
~ Iy 2 = m2+n?+4dn(m?2+15m+1)

2 - e—

m==2;
' lle,

ITpuwmeyanue— B Hacrosme# Tabayiie NPUHATEI CAeayOHIMe 0603HaYEHMS:

Ll
rae [1, b2, L1, L2 — MOMEHTH! MHEPUMH CEYCHHH W JUIMHB! HIMXHETO ¥ BEPXHETr0 Y4aCTKOB KOIOHHEI COOTBETCTBCHHO.

B HABOP
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Tabnuma 28
KOHCprKTHBHaﬂ cxema Npou3BOACTBCHHOIO Pacuernasn (DOpMy.ﬂbl Ans ofipeReNCHHA KOBd)(])HHHCHTa 1 HHXKHETO YyHacTKa KOJIOHHbI ]“paﬁnubx HU3MCHCHUA
3aaHus CXEeMa KOJNOHHbI rapameTpos
I;7§ ANANWA 7?] F
T ! 0 L) F
2
v n o2 (66 —o?)[x? (2,2n + 1) + 2] + (16,6 — 0,5 o;)(1,3 <+ 2) ﬂpH2°<1S Lo
I 0,18n o2 (66 —oc?) + 3,6(2,3 +oc2) ns— = 1,5;
1
N o> 1,0
N ApH &4 ,
Fith n<1,35 - 0,35 «;;
I Tlpy o, < 1,2
N 1
< LF, (0,76 — 0,13 o) [o? (5,3n + 1) + (5,3 +n)] 0< 3 <1,0;
N2 ;
| 1 n+l 0,04 < Z<1,0;
npu & ) 1
=1 h P %1 0,1<m<2,0
I . (0,56 — 0,039 &x,)[ox? (5,3n + 1) + (5,3 + n)]
W 2
FF, n+1
)Kecjxuﬁnmpx
S LiF ' mm + 1,5)(p +m) +0,22n + [m2 + L,in(m — p)mp/vn
0,4[(n + m?) + 3mn(m + 1)]
1" 0<s<10
— B —_— ™
Aty 0,04 < 2<1,0;
1
I3 0,1<m=2,0
R bhiF
mz(3.S-pz)+(m2+0,4m+1)[0,26(n+6)(n+0.1S)+mp(%+)]
_'; 1 m2+n2+4n(m?+1,5m+1)
Tres

L B S L S YL
: .
’ np

m==; n= s P=
Ly’ hiy p ﬂ F2

ITpuncyanue— B nacrosiuel Tabmuue NpHHATH Cicayloute oGo3HaueHns:
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8.2.7 Orpaunuenns rubkocteit cxarsix crepxaeit (10.4 CIT 16.13330.2017) sBBogsres ana
HOBBILEHHAS SKOHOMHUYHOCTH U HAJEKHOCTH CTANTBHBIX KOHCTpyKumit. OTo peamusyeTcs 3a cueT
6osiee MOJHOTO MCIONB30BAHMS NPOYHOCTHHIX CBOMCTB CTalM KaK Marepuala, HOCKONBKY €
yBeNnyeHHeM TMOKOCTH CTEpXHel YPOBEHb HCIONB30BAHMUS MPOYHOCTH CTAJIHM yMEHBIIAETCAH.
IpuMeHsITh BEICOKONPOYHEIE CTANY NPH GONBIIMX THOKOCTSAX SKOHOMHYECKH HELENecooOpasHo.
Orpannyenns rubkocTell cnocoGCTBYIOT TalOKEe YMEHBINCHHIO HCKPHBICHHH CTEpXKHEH Ipw
H3TOTOBJICHUH, TPAHCIIOPTHPOBAHKH ¥ MOHTAXE.

9 Pacuer JHCTOBBIX KOHCTPYKIMi. Pacyer Ha ycroiunBocTe
9.1 MUssectHas ¢opMyna JUIL KpPUTHYECKOTO HAampsDKEHHs YIPYrod Kpyropoi
LHIHHAPUYECKOH 000IOUKH NP OCEBOM CXKAaTHH

ocr =0,605E¢ /r, (56)
TIONTyYeHHas Ha OCHOBE JIMHENHOM TeOpuH, NaeT 3aBBIUCHHBIC 3HAUEHHS Ocr N0 CPABHEHHIO C
IKCIEPUMEHTAIBHEIMA JAHHBIMH, OTO O00BsSCHAeTCA OONbIION YYBCTBHTENBHOCTHIO TaKHX
000JI04eK K Haya bHEIM HECOBEPILEHCTBAM H OCTATOYHSIM (CBApPOYHBIM) HANPKEHHAM.

IMockonpky amrmumaTyfa # ¢$opMa HadaNbHBIX HCKPHBIEHMH — ciyvaiiHble BEJTHYHHBI
(bysxuum), KpHTHYECKOE HANpsKEHHE YNPYrodl KpyroBol NMIHHAPHYECKOH 06OJIOUKH NpH
ocesoMm cxarum B CIT 16.13330 onpenensercs no ¢dopmyne (56), B kotopyio Bmecro 0,605
BBOAMTCH KO3 GHUHMEHT ¢, ABIMmoluiics yosraomei GpyHxuuei napamerpa r /¢ (tabmuua 34 CIT
16.13330.2017).

9.2 B CTPOHTENBHBIX KOHCTPYKLHSX IPUMEHSIOTCS 0OOJOUKH, HANPKEHHS B KOTOPBIX
6NM3KK K pacyeTHOMY conpoTusieHHO. Takue 060N0UXH pacCUMTHIBAIOTCS C YYETOM BIIHSHMS
HauaibHBIX HECOBEPLISHCTB ¥ PasBHTHSA INacTHYecKuX nedopmaunii. Hepproaueiime gopmoii
HayalbHOTO HCKPUBJICHUS SBIAETCA OCECHMMeETpHuHas GopMa, moxobHas meppoil co6CTBEHHOM
GYHKUNM HAeaNTBHOM 060N0YKH.

V4eT ocecHMMETPHYHOTO HAyalbHOTO MCKDHBJICHHS H PpasBHTHA IJIACTHYECKHX
dehopMaluii CBOAMTCA K pacuery 3a HpeHeNioM YIPYroCTH BHELEHTPEHHO CXATOroO CTepIKHH,
JIeXKALIero Ha ynpyroM ocHopanuy. J[ns oboiouex Maioit u cpenHeit rubkocTH yyeT Heynpyroi
paGoThI Matepuana oKa3hIBaeT CYIIECTBEHHOE BAHSHHE Ha NpeNeNbHYI0 HArpy3Ky IpH HOTepe
ycToHuMBOCTH. [ NPaKTHUECKUX PacdeToB 000JIOUEK NIPH JOCTATOYHO MalbiX # / { 3HAYEHHSX
nonyueHa pacyeTHast dpopmyna (155) B CIT 16.13330.2017.

9.3 ®opmymna (156) CII 16.13330.2017 oTHOCHTCA K CILy4ar0, KOTJia Ha C)KaThli HIIH CIKaTo-
u3rubaeMelit  TpyOuaThli CTEpXKEHb JEHMCTBYET pacueTHas Harpyska, ompefefiseMas B
cooTBeTcTBHH ¢ paszenoM 7 CII 16.13330.2017. Ecnu npoBepka 1o 5THM TpeGoBaHUSM HaeT
3amac Hecyme# crnocobHocTH, npessiaomui 20 %, To orpanuyeHue 1no dopmyie (156) CIT
16.13330.2017 cummaercs, ® OGONOYKY B 3TOM CJlydae HEOOXOAHMO pACCUMTHIBATL Ha
YCTOMYHBOCT NpH CXaTHH ¢ u3rubom cornacHo TpeGoBanuam 11.2 CIT 16.13330.2017, a
pacyeTHOE HaNpsIKEHHUE 61 ONpPelensTh 1o GopMyie

o =o|l+—5m|, 7)
n2Ry
rae o =N /A — pacdeTHOe 0CeBOe HAIPSIKEHHUE;
m = 2e /r — OTHOCHUTEINbHEIH 3KcueHTpucHTeT [e=M /N; M — pacdeTHEI! MOMEHT; B cliydac
0CEBOrO CXKAaTHsl 3HAUYCHHE € CIeNyeT NPpUHUMATE 1o dhopmyne (16)];

A = M/R/E- ycnosnas ru6kocts Tpy6uatoro ceuenus (A= /i).

9.4 TpeboBaHue NPOBEPKH YCTOHYMBOCTH KOJNBLEBBIX pebep B CBOEH INOCKOCTH Kak
CKATBIX CTEPXKHEH U MOJydaeMBble [IPY 5TOM MX pasMephl HCXOAAT U3 TOro, uTo pebpa ABIIOTCH
KECTKHMH dleMeHTaMH, O0eCTeuHBalOIIAMHA 00pa3oBaHHe Y3JI0BOM JIMHHH 110 OKPYXHOCTH
060104Ky.

[} - !
| BHAECP |
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10 PacuyeT 3;1¢eMEeHTOB CTAJIBHBIX KOHCTPYKUHIA Ha YCTAIOCTh

10.1 Metonuka pacuera Ha yctanocts B CIT 16.13330 ucxomut u3 TOTo, 4TO SBICHHS
YCTaJIOCTH B 3NeMeHTe BO3HUKAIOT IOJ BO3/eHCTBHEM MaKCUMANBHEIX HANPSOHKEHUH Omax.

CymecTByeT 4 Jpyro#i MOAXOZ, COIraCHO KOTOPOMY OCHOBHOE BIIMSHHE Ha YCTalOCTHOE
paspyllleHHe OKa3bIBaeT aMIUTMTYIa HaNpsKeHUH LHKNA Gs = (Omar — Omin) /2. Tlockoneky obe
METOIMKY OIMpAOTCS Ha OJHM M Te XK€ OKCIECPUMEHTAIbHBIE NaHHpIC M SBISIOTCH HX
annpoKcHUManueil, XOHEUHbIC pe3yAbTaThl, IIOJydYaeMBIE IIPH HX MCIOJb30BaHHM, Majo
OTJIHYAlOTCA IPYT OT ApYTa.

10.2 TlpuMeHenue cTajieil NOBBIIEHHOH M BBICOKOH MPOYHOCTH B KOHCTPYKIMSAX,
HO/ABEPKEHHBIX HUKINICCKUM BO3ICHCTBHSAM, ABJLICTCS ONPaBAaHHBIM TONBKO HPY OTCYTCTBHH B
HMX CYIIECTBEHHBIX KOHIIEHTPATOPOR Hampspkeruit (1-s u 2-g rpynnsl snementos no Tabnune K.1
(mpunoxenne K) CIT 16.13330.2017).

10.3 Tlopmasnsmomiee OONBIUMHCTBO CTPOMTENBHBIX KOHCTPYKUHH, paboTaromux Ha
NIepEMEHHBIE BO3JIEHCTBHSA, HAXOMHUTCS B YCIOBUSAX H3MEHYMBOCTH HalpsKeHHH BO BPEMEHH
(aMmuTyna HanpsDKeHHE BO BPEMEHH HE SBIAETCA IOCTOSHHOM), T. €. PEXHM Harpysox (u
HanpsmxeHul) He ABNJeTCA CTAHOHAPHBIM.

Jns Bcex IpynI 3/E€MEHTOB BIMAHHE HECTALHOHAPHOCTH NPHONMIXCHHO YYTEHO IIpH
Ha3HaYeHHNH YHCIIOBEIX Kod(duumenToR B popmynax (171) u (172) CIT 16.13330.2017.

10.4. Dxcruryatanus KOHCTPYKIMH npu Temmepatype 1o MuHyc 40 °C He cHEXXaeT
BBIHOCJIMBOCTH CTaJIbHBIX KOHCTPYKIHH.

ITpu Gomee HU3KHX TeMIEPaTypax KCIUTyaTald TpeOyIOTCs CIEeHHAILHBIE MEPONPHATHS
[0 INOBBIIIEHHIO BBHIHOCIMBOCTH KOHCTPYKUMH: NpUMEHEHHe cTanel, YHOBIECTBOPSIOLIMX
TpeboBaHMSAM 110 YyJapHO# BA3KOCTH; MCKIIOYEHHE COelMHEeHHWH ¢ Haubonee oOCTpEMH
KOHIIEHTpaTopaMHu HamnpspkeHu# (7-# 1 8-i rpynn »1eMeHTOB); MPUMEHEHHE TEXHOJNIOTHYECKHX
MEPONPUATHI TIO MOBBIIEHHIO BEIHOCIHBOCTH CBAPHBIX COeAHHEHUIT (MexaHndeckas obpaboTka
IIBOB, OILTABJIEHHE UX B CTPYe aproHa H T. IL).

11 Pacuer Ha MAJIOIHKJIOBYIO IPOYHOCTDH

11.1 Pacyer meTaymuyeckHX KOHCTPYKUHMII Ha MalOHHUKIOBYIO NIPOYHOCTh BEACTCH Ha
TepeMeHHble YCIIINS IPH HANMHYHMH CIIEKTPa 3KCILIYaTallHOHHEIX HAarpy3oK M pacnpocTpaHsercs
Ha MeTaJUTH4YecKye KOHCTPYKILHH, SKCIUIYaTHPYIOIHeECs TIpH NOHIKEHHBIX (o Munyc 40 °C),
HOPMaBHBIX ¥ HOBBIIIEHHBIX (Do 250 °C) TeMneparypax.

11.2 Cpox skcmiyatallid MeTaIHYECKMX KOHCTPYKLHM H CIEKTp AeHCTBYIOLIMX
IKCILTYaTallHOHHBIX HArpy30K JOJDKHEI ObITH 3afaHBl MPH MX MPOEKTHUPOBaHMH. B Tabmune 29
TIPHBEJIEHBI CIIEKTPBI IEPEMEHHBIX HArPY30K IUIS ra3rofbAepoB, a9poAHHAMUYECKUX TPYO U T. IL.
np# kosddurmenTe acummetpuu p = 0.

Tabnumua 29
Jasnenne, % oT p Uncio HarpyxKeHHii Yacrtora HarpyxeHuii, %

100 2 0,01
85 21 0,1
70 299 1,5
54 881 . 4,4
37 897 4,5
28 17930 89,5

Wroro: N=2-10° 100,0

Jta Bo3nyxoHarpeBateneil JOMEHHBIX ITeuel UK H3MEHEHH BHYTPEHHEro AaBneHus ot 0
IO p OCTAaeTCA MOCTOAHHBIM ¥ 3a 20 JIeT SKCIUTyaTaliy cocTapnger 5-10%

MarucTpanshbie raso- ¥ HedTenposons! 3a 20 NeT JKCINTyaTallMH HCHBITbBaloT 7-10°
LHKJIOB C H3MEHeHueM aasienus ot 0 1o p.

11.3 TlpoBepka MaTOLMKIOBOM MPOYHOCTH OCHOBHOTO MeTallila 3NEMEHTOB MM
COE/IMHEHHMH Ha cBapKe, 60JITaX MM WITHIPAX Ais S-10° HuKnos npousBomiTes Mo GopMyne

“ B HAEGP |
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Omax 2 & Ruyu (No / N)™, (58)
e Nb = 5-10° — 6230B0€ YMCHO IAKIIOB HATPYKEHU IIPH PACYeTe Ha MATOLUKIOBYIO IIPOYHOCTE;
N — ManouuKiIoBas AOJNTOBEYHOCTH JMEMEHTa METANIHYECKOH KOHCTpyKuuu (mpu N = Nj
JaHHBIA pacyeT u pacyeT Ha ycrauocTs no pasaeny 12 CII 16.13330.2017 cornanarort);
m, 1Mo — IApaMeTpPI, XapaKTePH3YIOLHe YroJl HAKIOHA KPHBOil MAIOIMKIIOBO} YCTAIOCTH;
m = moc; mo — IpAHUMaeTcs 1o Tabnune 30;
¢ — ko3¢ duIHeHT, MPHHUMacMBIH o Tabmuue 31.

Tabnuua 30
HopMmaTHBHOE BpEMEHHOE J10390 | CB.390 | CB.450 | CB.490 | Cs.540 | Cs. 590
COTpPOTHBNEHHE CTaNH Ry, MITa (4000) | (4000) | (4600) (5000) (5500) | (6000)
(krc/em®) 00450 | 50490 | no540 | mo 590
(4600) | (5000) (5500) (6000)
TTapamerTp o 0,16 0,18 0,20 0,22 0,24 0,26
TaGnuna 31
I'pynna 3NeMEeHTOB 1o
Tabnuue K.1 CIT 1 2 3 4 5 6 7 8
16.13330.2017
Koadduuuenr ¢ 1,0 0,90 0,80 0,75 0,72 0,68 0,65 0,62

Ocranpuble 0603Ha4eHAs TPUHUMAIOTCA 10 1o paszpeny 12 CIT 16.13330.2017.

[pu N = Np=5-10° o 1 u 2 rpynn sneMentoB o = 1,52, 1yist 3 — 8 TpyNn 3IeMeHTOB o =
1,85.

ITpu pacueTax Ha MaTOLMKIOBYIO IPOYHOCTH 110 dopMyie (58) 3HaueHHe NpoH3BeeHHS O
RuYu (Np /N)™ He DOIDKHO NpPeBBIIATE Ry / Y.

12 IlpoexTHpOBaHHE COEAHHEHHI CTANILHBIX KOHCTPYKLHIH

12.1 ITpoexTHpoBaHHe CBAPHBIX COEXHHEHHIH

12.1.1 ITpu MpoeKTHPOBAHKH CBAPHBIX COCTUHERHMI ClelyeT BEITONHATE TpeboBanus [OCT
3822, I'OCT 5264, I'OCT 8050, I'OCT 8713, T'OCT 9087, 'OCT 9467, TOCT 10157, T'OCT
11533,TOCT 11534,I'OCT 14771,T'OCT 14776, OCT 23518, ’OCT 26271 u pazpena 14.1 CII
16.13330.2017.

12.1.2 Ilpu npoexTHMpPOBAaHWH CBAPHBIX Y37I0B, OJHH M3 3JIEMEHTOB KOTOPBIX HCHBITHIBAET
paCTAryBalOlIe HalpsDKEHUS IO TOJNIIMHE JIMCTA, CledyeT NpPHHMMATh KOHCTPYKTHBHEIE
peLIeHNs TABPOBBIX ¥ YTIIOBBIX COCAMHEHUH ¢ YMEHBIICHHBIM PUCKOM BO3HHKHOBEHH S CIOHUCTHIX
TpPeLIyH, I 3TOro Heobxonumo:

- OTKa3aThCs OT NPUMEHEHUS OJJHOCTOPOHHETO YIJIOBOTO 1IBa U NEPEHTH K IBYCTOPOHHEMY
CO CBeJEHMEM K MHMHHMYMY KOHUeHTpauuu nedopmaiuit B BepIuKMHe cBapHOTO MBa (PHCYHOK
17,a);

- NPUMEHATH COCOUHEHHA Ge3 pasleNKu KPOMOK ¢ MHHHMAJIHHO BO3MOXHBIM 06BEMOM
HaMIaBJIEHHOTO META1a B3aMEH COEAUHEHHUH C OHBIM NpoIIaBieHneM (pucyHok 17,6);

- IIPHMEHSATH NP CTATHYECKHX HArpy3kax cOoeNUHEHHs ¢ paszenkoif kpoMok (h <t/3) m
HENONHBIM  HPOMJIaBJICHHEM, KOTOpHIE IPENOYTHTENbHEE COEAMHEHHH C  MOJHBIM
IpoIIaBieHueM (pUCyHOK,17,8);

- I10 BO3MOXHOCTH M30erarh npuMeHeHHs V-o0pa3Hoii pasmenkn, npumenss K-obpasnyio
paznenky (pucynox 17,2);

- BO BCEX CiyyasX, KOTJIla 3TO BO3MOXKHO, NPHMEHATH TaBPOBHIE COCOUHEHHS BMECTO
yriioBeIX (pucyHOK 17,0);

- ISl CHYDKEHHUS PAcTATHBAIOLIMX HANPHKEHUHA N0 TONIHUHE JIMCTA IPHMEHATS HETHIIOBBIE
pelneHus paszieNIKi KpOMOK B YTJIOBBIX COelHEHHSX (pHucyHoK 17,¢);

- B YIJIOBOM COENMHEHHH C JBYMsS NPHKpEINISEMBIMH 3JieMEHTaMH JIMCT-TIPOKAANKY
NEPEKPHIBATE CBAPHBIM IIBOM [0 NOJIOBHMHBI TOJUIWHBI [PUKPEILISIEMEBIX JIIEMCHTOB (pHCYHOK

17,2c).
[ 4 nm
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Cnega om cmpenok: a— ¢ OOHOCHIOPOHHUMU WBaML Be3 CKOCa KPOMOK; 6, 8 — ¢ 08YCMOPOHHUMI WBAMU C 08YMS
cKOCaMu OOHOH KPOMKU; 2 — € — C OOHOCMOPOHHUMI UAMI CO CKOCOM OOHOU KPOMKU; JiC — C O8YyMs
HMPUKPENTAEMBLMU Yepe3 TUCHI-NPOKNAOKY 3NeMeHmaMu

Cnpasa onm cnpenok nokasare! HpeonoymumensHele nunbl COeOUHeHuUtl
Pucynok 17 — TaBpoBbie H YrioBble COeXHHEHHS, B KOTOPHIX BO3MOKHO BO3SHHKHOBEHHE CAOHCTRIX
TPellHH B OCHOBHOM MeTaJlie

12.2 TIpoexTHpOBaHHe GONTOBBIX COSAHHEHMH

12.2.1 B cTpOUTENBHBIX CTANBHBIX KOHCTPYKUMAX NPHMEHSIOTCS pacueTHble COeIHHEHUS
Ha GoiTax KaK ¢ KOHTPONHPYEMBIM, Tak M 0e3 KOHTPONHPYeMOTo HaTskeHHs Oonmros. K
COEMHEHHIM ¢ KOHTPOIMPYEMbIM HaTshkeHHeM OONTOB OTHOCATCA:

- (PUKLMOHHO-CPE3HbIE Ha BHICOKOIPOYHBIX GONTaX, NpH pacdere KOTOPBIX YYHTHIBACTCS
BCS COBOKYIHOCTh CONPOTHBICHUH TPEHHIO, CMSATHIO H CPe3y;

- (haHIeBEe, NIPY pacyeTe KOTOPHIX YYHUTHIBAIOTCS CONPOTHBIEHUS PACTDKEHHIO GOITOB.

(naHieBble COeNUHEHMS Ha BBICOKONPOYHBIX GonTax, paboTaroliiie Ha pacTsXeHHe,
paccmorpess! B 12.3,

B coenuneHuax 6e3 KOHTPONMPYEMOrO HATSIKEHHS HCHOIB3YIOTCS OONTH PasIHYHBIX
KJIacCOB MPOYHOCTH, B TOM WYHCJIE M BBICOKONpOUYHbIE. B pacueTrax Takux coequHeHHH
YYUTHIBAIOTCS CONPOTHUBNIEHHUS PAaCTSKEHMIO, CMATHIO U cpe3y 6€3 yueTa CHII TpeHus.

12.2.2 TlpoextupoBanue U pacyeT OOJNTOBBIX COEIMHEHHH CIEAyeT BHIIONHATH B
COOTBeTCTBHH ¢ TpeboBanusaMy pasfena 14 CIT 16.13330.2017.

12.2.3 B 60oNTOBBIX COSOMHEHHSX C KOHTPONMPYEMBIM HATOKEHMEM IUIA (PUKIHOHHBIX
coelMHEeHUH Ha BBICOKONPOYHLIX Oontax npH o6paboTke KOHTaKTHBIX NOBEPXHOCTEH
POTaLHOHHEIM CIIOCO60M CTANBHBIMH LIAPHKaMH CleNYeT IPHHAMATH KO3(hQHUIHEHT TpeHus | =
0,50, a npu neckocTpyHHOM, IpobeMeTHOM HIH ApoGecTpyiHHOM crioco6oM OIHOM NOBEPXHOCTH
U CTAIHBIMH IIETKAMHU — JPYrO# OBEPXHOCTH ~ 1 = 0,42,

12.2.4 TIpenycMaTpuBaeTCs IBE CTENIEHH CABHIOYCTOHYHBOCTH COEIMHEHHS — IIOBRIIIEHHAS
u HopMmanbHas. TpeGyeMas CTeNeHb CABHIOYCTOMYMBOCTH 3aBHCHUT OT Pa3HOCTH HOMHHATBHBIX
JMaMETPOB OTBEPCTHI i GONTOR § M OT XapakTepa HArpy30K — JUHAMHYecKoH (ecnu Hapsay co
CTaTHYECKHMH BOCTIPHHHMAIOTCS TalOKEe YUMTHIBaeMBIe B pacdeTe HOABHIKHEIE, BUOpALHOHHELE,
yIOapHBIE HIM JApYrHe IVHaMHYecKMe Harpy3KH) WIM TONBKO craTHyeckoif. [ToBbimeHHas
CABHIOYCTOHYHMBOCTS TpeOyercs i 6 > 2 MM — TpH JuHAMH4Yeckoff M & > 5 MM — mpH
CTaTH4ECKOIt Harpy3Kax, a HopMalbHas CIBUTOYCTOHYHBOCTE I § < 1 MM — ipy AUHaMHYeCKOi
# 8 <4 MM — IpU CTaTHYECKOH Harpy3Kax.

@ B
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Pasnocts muameTpoB oTBepcTHil M 60JNTOB B 3HAYMTENBHOM CTENEHH OIIpe/iesiieT 3HaucHue
CMellleHNHH B NEHTpax COeXUHEHMH NOCHe NpeoHoieHHs CHI TPEHHA H oOIUX NepeMeleHni B
KOHCTPYKLMH, a Taloke TIiepepacipelie/leHde YCHIMH B CTATHYECKH HEONPEeNETHMBIX
KoHCTpyKUusx. HeGonpimme cIBArH MOTyT HapyliaTh TeOMETPHIO KOHCTPYKIMH H CTPOUTEIbHBIH
NOABEM, H HX CIeAyeT pacCMaTpHBaTh Kak NpelenbHoe cocTosHue Il rpynmnel, XxapakTepuzyemoe
3aTpYIHEHUAMH AJI1 HOPMaNbHOM SKCIUTyaTauuH. 3HauHTe bHBIH CIABHI YCTAHABIUBACT NMpees
IKCIUTYaTalHOHHOM NPUTOXHOCTH KOHCTPYKIMH U SBJISETCS. KPHTEPHEM NPENENBHOrO COCTOSIHMS
I rpynner. 3HayeHus npemeNbHBIX CMELIEHMH NP AMHAMHYECKOM Harpyske MEHBIE, 4eM IpH
CTaTHYECKOM.

IloBbleHHAA CABUTOYCTOMYHUBOCTE COENUHEHHNS FrapaHTHPYET OT NOABJIECHUS IPEAETBHOr0
cocTosiHUA | rpynms! m cooTBeTCTBYIOMMI K03)UIHERT y; co3maeT 0OecHeYeHHOCTs B TPH
CTaHJapra OT HaCTYIICHHA HpenenbHOro cocTosHusd. HopMampHas CABHIOyCTOWYMBOCTH
Coe[IMHEeHHS TapaHTHpPYyeT OT mpenenbHoro coctosHus II rpynmer, a xoodduuueHt vy, cozaaer
obecreyeHHOCTh B ABa CTAHAApTa OT HAaCTYIIEHHS NPEAENBHOI0 COCTOAHUSL.

KoaddumpeHTs! HafieXXHOCTH Y, 3aBHCAT OT CHocoba peryaupoBaHUS YCUIINS HATAXKEHHS
6onTos. [Ipu peryIHpoBaHHH IO YTJIy IIOBOPOTA Fafiki yCHIIHE HaTshkeHHs 6oiTa nomydyaercs B
cpenHeM Ha 20 % Gonbine ycrius P, COOTBETCTBYIOLIETO Pac4eTHOMY, T. €. NpuMepHO Ha 10 %
Gonblie, 4eM IIPH PETYNHPOBAHHHM ITO MOMEHTY 3aKpy4YHBaHHA.

O6peIBEl 6OJITOB HpH 3TOM HCKJIIOYAIOTCs BCIEACTBHE d¢deKxTa caMoperynHpoBaHHS.
COOTBETCTBEHHO IIPH PEryMMPOBaHHMHM 1O YTIy MOBOpoTa raifku kosddumment y, Ha 10 %
MEHBIIIE, YeM IIPH PeryJupOBaHHH 110 MOMEHTY 3aKpy4HBaHHS.

B cnoyyae HeBo3MOXMHOCTH oOecneueHUs HaTsDKeHHs OONTOB 1O YIIy HOBOpoOTa
peryjiupoBaHue yCHauii clielyeT IPOU3BOAUTE [0 MOMEHTY 3akpyunBaHus. [Ipu 5ToM pacueTHbIH
MOMEHT 3aKpY4HBaHHs HOJDKeH ObITh yBenuueH Ha 10 %.

12.2.5 TlpoBepky TpPOYHOCTH 1O YCIOBHIO NpENyNpexneHHs cpe3a 6GomroB Juid
(PUKUHOHHO-CPE3HBIX COETHHECHMH Ha BBICOKOMPOYHBIX OONTAX BHIIONHSIOT, KaKk H s
coenuHeHuiH Ha 6onTax Ge3 KOHTPOIHPYeMOro HaTsDKeH s, o ¢popmyne (186) CI116.13330.2017.
Ipu nonazanuy pe3sObI B INIOCKOCTH CpE3a B pacueTe ClAeAyeT YUMTHIBAThH ILUIOMAAD CEUEHMS
Gounra «HerTON.

PacyeT OCHOBaH Ha HCHONB30BaHHH JehOPMALIOHHBIX KpPHTEPHEB MpEeNeNbHOro
cocrosaHus. Crioco6 06paboTky (OUMCTKH) KOHTAKTHBIX MOBEPXHOCTEH IPUHAMAETCS CTANBHBIMH
metkaMu 6e3 KoHcepBanuy, koraa kosddunuent Tpenus p = 0,35.

ITpoBepKy NPOYHOCTH MO YCIOBHIO MPERYNPEXKACHHUS UPE3MEPHEIX NepEMELLCHHH CIBUTra U
nedopMariii CMATHS B COEIMHEHHH BRITONHIIOT UCXOAS U3 yCIoBHS Gopmyisl (59), B KOTOpOM
TIepBEIl WieH OTBeYaeT TPEHHUIO, BTOPOil — CMATHIO:

T< Qb Oom = Osnimp + @ YpNon/ 1,3, (59
rae T — caBuraioliee yCHJIME OT YYHTHIBAEMBIX PacueTHBIX Harpy3ok, NPHUXOAsIIeecs Ha OLHH
6oNT, BOCOPHHUMAaeMOe TPEHUEM H OXHOBPEMEHHO CMSTHEM COEUHAEMBIX JJIEMEHTOB;
MEeXIy 3MeMEeHTaMH CThIKA WM y371a YCHIIHS PaclpefeNsioT B NPENOoNOKeHAN YIIpYyToi
paboThI CTaNH, HO C YYETOM MOAATIMBOCTH COSHHEHHH B MIPEACTIFHOM COCTOSTHHH;

Obn — pacyeTHOE CABHTAIOLIEE YCHIINE, KOTOPOE MOXET OBITh BOCTIPHHATO KaXI0H KOHTaKTHOM
MOBEPXHOCTHIO COEMHAEMBIX 37IEMEHTOB, CTAHYTBIX OAHUM 60ITOM;

mp — KO3h(UUHEHT, YYHTHBAIOMMH YMEHBIIEHHE HAYaIbHOTO HATSHKEHHA GONITOB HoCie
ofI1ero casura B COSAMHEHHH U IPAHAMaeMETii o Tabmuue 32;

o — K03 bHIMeHT HCTOIB30BAHAs HOPMATHBHOTO YCHIIMS CMATHS NIPH YCIIOBHH OrpaHUueHHS
nedopmauuu cMaTus. [ coeiuHenni ¢ npeBapuTenbHoil BEIOOpKO#i 3a30poB o = 1; 6e3
fipe/IBapHTEIIFHOM BRIOOPKH — o IpHHUMaeTcs 1o Tabnuie 33;

Yp — K03$ObHUMEHT yClIOBUH paboTHI, YUHTHIBAIOmMIH H3MEHEHHE Pa3sHOCTH HOMHHAIbHBIX
I1aMeTpoB OTBEpPCTHiH W OO0NTOB, HEPaBHOMEPHOCTb paclpeleNeHHs YCHIHH Mexmy
6ontaMu U MpHHUMaeEMBIii 1o Tabnuue 33;

Npn ~ HOpPMaTHBHOE YCHJIHE CMATHS IUIf paccMaTpHBaemoro cpesa Gosra (6onToxoHTaKra),
BBI3bIBatoliee AeopMalMio CMATHA CABHIAEMbIX 3JIEMEHTOB, PaBHYIO HOPMATHBHOMH
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nebopmaruu cMATHS Ap, IpHHUMaeMOM paBHOM 1 MM NIpH JMHAMMYECKHX H 1,5 MM — IIpx
CTaTHYECKHX Harpyskax. Np, onpenensiercs no tabnuue 34 B 3aBUCUMOCTH OT TOJNLIMH f/
4 [2 COEAUHAEMBIX 3IEMEHTOB.,

Tabnuuma 32
PacyeTHOE CONpPOTHRIIEHHE CTANIM COEXMHIEMBIX 3HaueHns m, NPy Harpyske
aneMenToB Ry, MITa (krc/mm?) HAHHAMMYECKOH cTaTH4eckor
Jo 260 (27) 0,90 0,90
Cs. 260 27) 0,85 0,80
Tabnumma 33
Pasnocts HoMUHaNbHBIX|  YKCITI0 GONTOB B COSAHHEHHH
Koauunent Harpysxa IHAMETPOB 8, MM 1-4 5-9 10 u Gonee
Hnnamuueckasn ] 1,00 1,00 1,00
o 3 0,45 0,55 0,60
Craruyeckas I 1,00 1,00 1,00
3 0,60 0,65 0,70
Yp i 0,85 0,95 1,00
Thiobas 3 0,75 0,90 1,00
Tadbnuuna 34
{2, MM 3HaueHusa Ny, KH, Ans 31eMEHTOB U3 CTAIN
yrnepoANCTONM | HH3KOJIErMpOBaHHOH
NpH ¢;, PABHOH, MM
5 10 15 20 25 5 10 15 20 25
5 40 30 34 35 35 48 60 64 65 66
57 61 62 63 63 65 80 86 89 90
10 30 s 85 89 90 60 8 | 103 | 110 | 112
61 98 110 114 118 80 115 125 133 137
15 34 85 95 98 100 64 103 | 1S 120 125
63 110 126 133 140 86 125 145 158 168
20 55 89 98 107 | 110 65 110 | 120 135 138
63 114 133 145 152 89 133 158 175 180
25 v Goniee 55 90 100 110 | 115 66 1z | 125 138 140
63 118 140 152 153 90 137 168 180 182

MMpuMeuanue— 3HaueHus Han yepToii — npu AuHaMuueckol (Ap = 1 MM), nox seproit — npu
craTtH4eckoit (Ap = 1,5 mm) Harpyskax. [Ipy NpOMEAKYTOUYHBIX 3HAYEHUAX f1 U f2 3HaYeHUs Npn Onpenensior
JIMHEHHON HHTepnoasuueit.

B ommOCpe3sHOM coefMHEHMH f M [ PaBHbl NCHCTBUTENBHOM TONIIMHE COENUHIEMBIX
JJIEMEHTOB; B ABYXCPE3HOM COENMHEHHMH f| — TOJIIMHA HAKJNAAKH, {2 — MOJIOBHHA TONLUHMHBI
CTBIKYeMOTO JIHCTA.

12.2.6 O®puxUHOHHO-CpE3HbIE COEOWHEHHS Ha  BHICOKONPOYHBIX Oonrax (c
KOHTPOJIMPYEMBIM HaTSUKCHHEM), NPUMEHSIEMble B KOHCTPYKLUHSAX, B KOTOPBIX NEepeMEIUeHHs
C/BHIa B COCNMHEHHSIX HE OIPaHUYEHBI, PACCUUTHIBAIOTCA HA CMATHE KaK COSOUHEHHE Ha
BBICOKOINPOYHBIX 601Tax 6€3 KOHTPOJIUPYEMOro HaTsDKEHH S, €CIIH BOCIIPUHIMAEMOE CIBHTAOLIEE
yeunue Np TP TakoM pacuere noiydaercs 6onblue, yeM Opu pacdere o JedhopMalOHHOMY
KputepHio (eM. 12.2.5).

ITpu pacueTHOH oLleHKE BIUSHHS NepeMeLIeH I CIBUra B COeANHEHHAX Ha pacipeaeneHue
YCHIIHI B CTATHYECKH HEOIIPENENIUMBIX CHCTEMAaX pacyeTHOE 3HaYeHHKe NepeMeLinerns (caBura) As
B K&)KZIOM COeIHHEHHH NPHHUMAETCS

JU1s1 OHOOOJITOBOTO COSIMHEHUS

As= (0 + 0,5 Ap) 0; (60)
I coenuHesud ¢ unciioM 6ontor 10 u 6onee
As=0,5( + 0,5 Ap) a; (61)

npu yucne 6oatos ceeline 1 o 10 — no miHelHoM HHTEpIONIUMY MeXTY dopMmynamu (60)
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U (61).

12.2.7 PacyeT Ha yCcTalnoCTh COSAMHEHHH Ha BHICOKONPOYHBIX GONTaX ¢ KOHTPOIHPYEMBIM
HaTsHKEHHMEM ClIe/lyeT BBIOJHSATH B COOTBeTCTBHHM ¢ pasmenoM 12 CIT 16.13330.2017, otsocs
bpuKIMOHEBIE cOoeuMHEHMA K 1-#, (PHKIMOHHO-CPE3HBIE COCAMHEHHA Ha BHICOKONMPOYHBIX
6onTax M3 HM3KOJNETHPOBaHHOM cTamu — ko 2-if, W3 yrmeponucToif cTanu — k 3-if rpymme
anemerTos no rabaune K.1 (mpunoxenue K) CIT 16.13330.2017.

12.2.8 TlpounocTs 371eMEHTOB, OCNAbJIEHHBIX OTBEPCTIHAMH BO (PHUKIHOHHO-CPEIHBIX
COENVHEHHAX Ha BEICOKONMPOYHBIX 6ONTaX, H B COSAMHEHMAX 0e3 KOHTPONMPYEMOro HATSKEHHS
60N TOR, POBEPSIOT C Y4ETOM IIOJIHOro ociabiIeHus cedeHuii 60NTOBEIMY OTBEPCTHIMH.

Ins coenuHeHMP Ha BBICOKONPOYHBIX OonTax (knacca Npo4HOCTH He ke 10.9) Ges
KOHTpOJIMPYEMOTO HAaTsDKEHHsS HeoO6Xoauma MmpoBepKa KpaiiHeil 30Hbl Ha BBIPBIE MaTepHana 1o
dbopmyne

Ny £ Run (a - d R2)Z1, 62)
T a — pacCTOAHME BIONb YCHINA OT Kpas JIEMEHTa 0 HeHTpa 6mixaliiero oTeepeTHs.

12.2.9 Jins BHICOKONPOYHBIX OGONTOB YCTaHABIMBaeTCs OJHA IUaiba TONBKO TOA
BpalaeMbIM 3JeMEHTOM (roJIOBKOI 6onTa Ml rafikoif) NpH pa3HOCTH HOMHHANBHBIX JHaMETPOB
oTBepcTHs ¥ 6GonTa, He NpeBBINaNOIeli 4 MM, B KOHCTPYKIHSX, H3TOTOBJIEHHBIX M3 CTAY C
BpEMEHHEIM COTIPOTHBIEHHEM He Hivke 440 MIIa (4500 kre/cm?).

12.2.10 Pe3pba Gomra HONKHA pacmoiaraTeCs BHE IUIOCKOCTEH cpe3a M OTCTOATH OT
6mixaiime U3 HAX He MeHee 4eM Ha 5 MM. J'0oBKH GONTOB CIEAYET paclonarats O CTOPOHBI
GoJiee TOHKOrO JJIEMEHTa.

12.2.11 IIpu pasmemenny GONTOB, NMPHKPEIUISIOINUX OAMHOYHBIA YTOJIOK, B IaXMaTHOM
NOpSAZIKE OTBEPCTHd, Hanbolee yAaICHHBIE OT KOHLA Yroiika, CIeAyeT paclojaraTb Ha PHCKE,
6nxaiimeit x o6ymKy.

12.3 ®naHneBble CcOeXMHEHHS HA BHICOKONPOYHBIX 0oJaTax, paboTaromMe HAa

pacTsmKeHHe

12.3.1 ®nanueBble COSAMHEHHA SJIEMEHTOB OTKpHITOro npodunst (JBYyTaBpOB, TaBpOB,
HIBEIIEPOB M T. IL) HCTIONB3YIOTCA B CTATBHBIX KOHCTPYKIMSAX, HMOABEPKEHHEIX PACTDKECHHIO,
pacTSKEHHIO ¢ M3THOOM NP OJHO3HAYHOMN SIIOPE PacTATMBAIOIIMX HANPSKEHHH (Cuin/ Omax =
0,5), a Taxxe NEHCTBHIO MECTHBIX HONEPEYHBIX YCHIHH, M HE HCHONB3YIOTCH B DJIEMEHTAX
CTaJIBHBIX KOHCTPYKIHH:

- BOCIPHHHMAIOINMX 3HAKOIEPEMEHHBIC HArpy3KM; MHOTOKDAaTHO JcicTByIOmHE
MOJBIKHEIE, BUODAIMOHHEIE MM APYTOro BMAA HATPY3KH C YMCIOM LMKIOB chire 10° mpu
K03 OHIHEHTE aCHMMETPHH HANIPKEHUH B COSIMHAEMBIX JIEMEHTAX P = Omin/ Onax = 0,8;

- 3KCIUTYaTHPYEMbIX B CHIBHOATrPECCHBHOIA cpefie.

12.3.2 @nannepble COSAMHEHHSA CICOYET BBIIOJHATH TOJIBKO C IPENBAPHTENBHO
HaIpAKEHHBIMH BBHICOKOTIPOYHBIME GosiTamMy. 3HaueHue NpeIBapHTENbHOTO HATSHKEHHS GONTOB
By 11 pacueToB cienyeT NpMHAMATH

Bo= 0,98, = 0,9RsnAbn,
rae B, — pacueTHOE YCHIIME pacTsiKeHHs 6onTa.

12.3.3 Ins ¢pnaHneBbIX COERUHEHHUI CIIENYET IPUMEHSTh BLICOKOIPOYHEIE OONTHI U3 CTaNH
KJIacCOB NPOYHOCTH He Huxe 10.9, BEICOKONMpoYHbIe rafKy U aiObl K HAM.

12.3.4 Crans dnanues nomkaa 65116 C355 1 C390 ¢ rapaHTHPOBAaHHBIMH MEXaHHYECKHMM
CBOMCTBaMH B HallpaBJIeHHH TOJNIIAHEI TPOKaTa (OTHOCHUTEJIBHBIM CYXKEHHUEM CTAIH Y- > 35%).

BpeMeHHOe CONpOTHBIICHAE B HalpaBIeHHH TONLIMHBI IpOKaTa y (IaHNeB JOJDKHO OBITH
Rs- 2 0,8 Rpun, (rae Rpun — HOpMATHBHOE 3HAYEHHUE BPEMEHHOIO CONMPOTHUBIICHHS LIl OCHOBHOTO
MeTajlia, IPUHUMaeMOoe 110 HallHOHAJIBHEIM CTaHIapTaM).

IpoBepKy MexaHUYECKHX CBOMCTB CTallH B HallpaBJI€HHH TOJIHHEI IPOKATA OCYIIECTBISET
3aBOJI-U3rOTOBHTEb METANIOKOHCTPYKIHH.

12.3.5. Nedextsi cramu misd (iaanues (BHyTPEHHHE PACCIOH, IpyOble IUIAKOBhIE BIIIOYEHU S
H T. 11.) HOJDKHB! YOOBIETBOPATH TpeGOBaHHAM, yKa3aHHBIM B Tabnuue 35. KoHTponb kadecTsa
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CTaMH METOAaMH YJIbTPa3BYKOBOH He(hEKTOCKONIHMM OCYLIECTBISET 3aBOL-M3COTOBHUTEND
METaIOKOHCTPYKIHH.

Ta6bunuma 35
Xapakrepuctuka gedexra
Mnomans, cM* HHa
3oHa * An PaccTosHue MEXIY
YacroTta MaKCHMaIbHO
nedexTockonuH MHHHUMaNbLHO | MakCHMalbHO IedeKTaMi MUHMMANBHO
IomycTuMas | JOnycTHMas,
y4yuThiBaEMad | HONyCTHMas o AONYCTHMOE, CM
JIucTe! pnaHuen 0,5 1,0 10 M2 4 10
MpukpomMoyHas 0,5 1,0 Im?! 4 10
Mpumeyanus
1 Iedexrsl, pacCTOSHHS MEXKAY KPasMM KOTOPBIX MEHbILE NPOTHKEHHOCTH MUHUMANBHOIO M3 HUX, OLEHHBAIOTCS Kak
onuH nedekt.
2 Tlo yCMOTPEHHIO M3TOTOBUTENS METAIIOKOHCTPYKLUMH NedeKToCKONUYECKHA KOHTPONbL MarepHana (uiaHuer cnenyer
BEITIONIHATE MOCTE NPHBAPKH HX K MMEMEHTAM KOHCTPYKLMIA

12.3.6 ®aconku, yxecrovamomue ¢nanus! (pebpa XeCTKOCTH), CleAyeT BHIIOIHSTH U3
CTaJTH TEX )K€ MapOK, YTO ¥ OCHOBHEIE IPOQHUIIH.

12.3.7 dns MexXxaHH3UPOBaHHOH CBapku (AHIEBBIX COSNMHEHMH CHENyeT IpPHUMEHSATbH
CIUIOLIHYIO CBapOYHYIO IIPOBOJIOKY HJIM IIOPOLIKOBYIO IIPOBOJIOKY B COOTBETCTBHH C
npunoxenuem I' CIT 16.13330.2017.

12.3.8. IIpu xoHcTpyupoBaHMM (IaHIEBBIX COenuMHEHUi OONTHI CleldyeT pacnoiaraTh
6e3MOMEHTHO OTHOCHTENIBHO LIEHTpa THKECTH CEYEHMS COEJHHSEMOrO 3JEMEHTa C YYEeTOM
HEePaBHOMEDHOCTH paclpe/ieleHHs BHEIUHNX YCIIHM MeXAy GonTaMH Hapy»XHOH H BHYTpeHHel
30H (pucyHok 18) B cooTBeTcTBHH ¢ Tabnuuei 36. [IpenenbHoe ycunue Ha OnuH GOAT BHYTpEeHHEH
3oubl N = 0,9 Bp.
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- —dA L 74| “' n < m
AEIL ~ 4 [TEENTE
%2 iﬁ» ;m r ) 4 _ﬂ“l
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Te v | lalal]

a — W3 UIHPOKOTOJIOYHBIX TaBPOB; 6—u3 TIapHbIX paBHOMOJOYHLIX YTOJKOB
Pucynox 18 — Cxema dpiaHneBbIX coelHHEHHI cTPONNILHBIX (epM ¢ MosicaMH

Tabnuua 36
Inametp Tonuuna OTHOILEHHE BHELIHETO YCHNHA HA OMH GONT BHYTPEHHeH 30HbBI K BHELIHEMY
Gonra, MM dbnanua, MM YCHIIHIO Ha OfiHiH OONT HapyXHo 30Hbl k= N;/ N,
20 2,6
25 1,8
24 30 1,5
40 1,1
25 2,1
27 30 1,7
40 1,2

BonThl cieayeT pacnonarate 61mxe K dleMEHTaM NPHUCOEAMHAEMOro Npodums, NpH 3TOM
(cm. pucyHok 18)
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kr+dsf2 +2 < by £3,5d,;
a=20,8d;;
w<4b,
rie ds — HapyXXHbI AuameTp aiGet, Mm;
d — HapyXHBI AuaMeTp crepikHd 6onTa, MM.
12.3.9. Yucso 60T0OB BHYTPEHHEH 30HHI ONIPEREIseT KOHCTPYKTHBHAsS GOpMa COeIMHEHH S,
a HapY>KHOH 30HBI — IPEBAPUTEILHO HAa3HAYaeTCs U3 YCJIOBHSA

n, 2k N_ n |
i
A€ He, Nj — YHCI0 OONTOB HAPYXHOM ¥ BHYTPEHHEH 30H COOTBETCTBEHHO;
N — BHenmHee yeuie Ha QuaHIEBOE COCTHHEHME.

12.3.10 Onanneebie COSNMHEHHSA PaCTAHYTHIX IJIEMEHTOB KOHCTPYKIMH INpOBEPSIOT
pacyerom Ha NPOYHOCTS:

- BOJITOB;

- ¢ranIieB Ha W3rKo;

- COEJUMHEHMNs PH BO3NEHCTBHY MONEPEUHbIX YCHIMii;

- CBapHOTO COeNMHEHNU (iIaHua ¢ IpoduneM.

12.3.11 ITpounocTs nania 1 GONTOR, OTHOCAIIUXCA K BEYTPEHHei! 30He, ClefyeT CYUTaTh
obecnieyeHHOH, ecny ToMmuMHA (uaHNa HaxomuTcs B mpepenax oT 20 mo 40 MM, Gomrsr
pacriojroxessl B coorBercrBuy ¢ 12.3.8, a Harpyska Ha 60nT OT BEHCTBUS BHEINHAX YCHIHH He
NpeBHIIaeT 3Ha4eHus, paBHOro 0,9 Bp.

12.3.12 Ilpu pacuere Ha NPOYHOCTH GONTOB U GIaHIia, OTHOCAMIUXCA K Hapy>KHOH 30He,
BBIAEILTIOT YYaCTKH (pIaHIa, KOTOphle paccMaTpHBaioT Kak T-o6pasHsle ¢iaHIeBbe COeIHHEHHS
WHpHHOH w (cM. pucyHok 18).

ITpouroCTH COEAUHEHUS ClICNYET CUHTATh oOecTieyeHHOM), ecin

e
N<nN,+Y N,,
J=1
rae Nj— pacyeTHOE yCHilie Ha j-i 60T Hapy)KHOI! 30HBI, paBHOE
N; = min(Ny, Np),
31eCh Ny — pacyeTHoe ycuive Ha j-# 60T, onpesenseMoe u3 yCIOBHS IPOUYHOCTH COCAHHEHUS IO
6onram
Nij= (o — BigX)) By,
o, B — ko3 duLmenTs!, npuEEMacMEle 110 Tabnuue 37;
Xj — napaMeTp ecTKoCTH 6oTa, onpeenseMslif o dhopMye

- 3
d- bj

Al )’
Wj(t-l-aj

bj — paccrosHHe OT ocH j-ro Gonra K0 Kpas CBapHOTO ILIBa;
wj — IUMPHHA j-ro y4acTka dnanua (cM. pucyHok 18);
t — Tomuuaa Qrana;
1+1/y;
N 5= 133—Bp — pacyeTHOe YCHIIHE Ha j-H 60T, onpeznensieMoe U3 YCIOBUS IIPOYHOCTH
i
¢aHIa Ha H3rHO;

X, =

5,4B pb ;
2
Ryw it
Y; — mapameTp, onpeaenseMsiii no Tabmite 38 Wi U3 ypaBHEHHA
LAaXity = 1’ =¥+ wyly - D =0;

2

Wi — mapameTp, onpesenseMslii mo popmyne H; =

I_J [
B 172 VN 67
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Ry, — pacueTHOe conpoTHBIEHHE cTany (raHIa.

Ta6nuna 37
K
OTHOLIEHKE TONUKMHDI BraHua K AuameTpy 6osTa /d o 03hduumentL! B
0,83 0,336 0,207
1,04 0,388 0,257
1,25 0,425 0,278
1,46 0,470 0,270
1,67 0,527 0,239
Tab6bnuua 38
TNapametp xecTkoctu Gonra 3HauCHHA Y PH |
1,4 1,6 1,8 2,0 2,2 2,4 2,7 3,0 4,0 5,0
0,02 3,252 12,593 | 2,221 | 1,986 | 1,826 | 1,710 | 1,586 | 1,499 | 1,333 | 1,250
0,06 2,960 | 2,481 | 2,171 | 1,962 | 1,812 | 1,702 | 1,582 | 1,497. | 1,333 | 1,250
0,1 2,782 | 2,398 | 2,130 [ 1,939 | 1,799 | 1,694 | 1,578 | 1,494 | 1,332 | 1,249
0,5 2,186 | 2,036 | 1,908 | 1,776 | 1,711 | 1,636 | 1,545 | 1,475 | 1,327 | 1,248
1.0 1,949 | 1,860 | 1,780 [ 1,707 | 1,643 | 1,586 | 1,514 | 1,454 | 1,321 | 1,246
2,0 1,757 | 1,704 | 1,653 | 1,607 | 1,564 | 1,524 | 1,470 | 1,424 | 1,312 | 1,242
3,0 1,660 | 1,621 | 1,584 | 1,548 | 1,515 | 1,483 | 1,440 | 1,402 | 1,303 | 1,238
4,0 1,599 | 1,568 | 1,537 | 1,508 | 1,480 | 1,454 | 1,417 | 1,384 | 1,296 | 1,235
5.0 1,555 | 1,529 | 1,503 | 1,478 | 1,454 | 1431 | 1,399 | 1,370 [ 1,289 | 1,232
6,0 1,522 | 1,498 | 1,476 | 1,454 | 1,433 | 1,413 | 1,384 | 1,357 [ 1,283 | 1,230
8,0 1,473 | 1,454 | 1,436 | 1,418 | 1,401 | 1,384 | 1,360 | 1,337 [ 1,273 | 1,224
10 1,438 | 1,422 | 1,406 | 1,391 | 1,377 | 1,362 | 1,341 | 1,322 | 1,264 | 1,219
15 1,381 | 1,369 | 1,358 | 1,346 | 1,335 | 1,324 | 1,308 | 1,293 | 1,247 | 1,210

12.3.13 TlpouHocTs ¢hnaHLEBOrO COCAMHEHHS Ha NEHCTBHE MECTHOH IOIEPEYHOH CHIBI
clemyeT IpoBePATH No GopMyne

n
Qloc < ,UZ Rj *

J=1
rae n — yucno GONTOB Hapy)XHOW 30HHI JUIS (UIAHIEBBIX COSAMHEHMH 3J1E€MEHTOB OTKPHITOTO
npoduist wiM obinee yucio GOITOB AT COSAUHEHUH IEMEHTOB 3aMKHYTOrO Mpodis;
R — KOHTaKTHEE yCWNHd, npuAuMaeMsle paBHeME 0,1 By Ans QraHueBbIX COeAHHEHHH
3NEMEHTOB 3aMKHYTOr0 IpodHIId, a JUIA SIEMEHTOB OTKPHITOro NpoQuis, onpesenieMsie

no gopmyne R;= B, — 1,2Nyj;

B — Ko3bULHEHT TpeHHs COCHHHASMBIX INOBepXHOcTelf GNaHNEB, NPHHAMAaEMEIH B

cooteercTBuy ¢ 14.3.3 CIT 16.13330.2017.

Ipu OTCYTCTBHM MECTHOM MOMEPEYHON CUIBI B PACYET BBOAUTCA YCIIOBHOE 3HaueHHE Qe =
0,1pN.

12.3.14 Tlpu H3roTOBNEHWM KOHCTPYKUHH ¢ (UIAHUEBBIMH COEJUHEHUAMH CcOOpKy
3JIEMEHTOB CIIeAYeT OCYILECTBISTE TOJIRKO B KOHIYKTOpaX.

Caapky ¢uiaHua U MPHCOSAHHAEMOrO 3J€MEHTa CIEAYeT BBITONHATh MEXaHU3HPOBAHHBIM
criocoboM, TIpH 3TOM TEXHOJNOTHS CBapKH JOIDKHA obecnedyuBaTh MHHHMAJbHBIE CBApOYHBIE
nedpopmarun durannes. Ilocne BHIIONHEHHS CBAPKH BHEINHHE NOBEPXHOCTH (IIAHLEB HOJIKHBI
65T oTdhpeseponanbl. TonmuHa GaaHues nocne Gppe3epoBKH NOJIKHA OHITH He MEHee YKa3aHHOM
B ueprexax KM unmu KM/,

To4HOCTH M3rOTOBJICHHS OTNPABOYHBIX OIEMEHTOB KOHCIPYKIMI ¢ (JIIaHLUEBBIMH
COCIHHEHUSAMH JOJXKHA COOTBETCTBOBATL CIEAYIOIINM ’I‘peGOBaHHHMZ

- TAaHT€HC yrila OTKJIOHEHNUS Qpe3epOBaHHOMN TOBEPXHOCTH (JIaHIEB He JOJDKEH IPEBbIIIaTh
- 0,0007;

6 S HALCP |
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- IpefiebHbIE OTKIOHEHHS He JOJDKHEI IPEBHIATh CICAYIOIHX 3SHAUYCHHAH, MM:
0,3 — 3a30p Mexay BHEITHE} IIOCKOCTHIO GaHIa U pebpoM CTaNbHOH THHEHKH;
+ 1,5 — cMemmenue ¢naHIa OT NPOEKTHOTO IIONOXEHMS OTHOCHTENBHO ocell ceueHus
TIPHCOENUHAEMOrO 3IEMEHTa;
- JIoMmycKaeMoe OTKJIOHEHWE JIMHBI 3lIeMeHTa ¢ (IIaHIEeBbIM COSAHHEHUEM NIPH MIPOEKTHOMH
JUTMHE 3NIEMEHTa, M:
cB.45109-+2;
»9 »15-4£2,5.
Kanubp amameTpoM, paBHBIM HOMHHANBHOMY AuaMeTpy OonTa, HOMKeH HOpH KOHTPOJIBHOH
cGopKe MPOXOANTE BO BCE OTBEPCTHS COCAMHEHUS.

12.3.15 TlpensapuTenbHOe HATSKEHHE BBICOKONPOYHBIX GONTOB Ipu MOHTaXHOM cOopke
¢GnaHUEeBBIX COeNMHEHHH ClefyeT NMPOM3BOAMTH 3aKPYUMBAHHEM rack A0 3HAUCHHS MOMEHTa
3aKpy4UMBaHHs M, onpegesnseMoro 1o gopmyne

M; = nkBod,
rae n — koaduuuenT, npuHUMaeMsiii paBHbM 1,06 — Npu HATSHKEHUH BRICOKOTIPOYHBIX 60ITOB;
1,0 — npu xoHTpOJE YCHIMS HATDKeHHUs 601TOB;

k — cpenuee 3HaueHHe Ko3hdHUIMEHTa 3aKPYYMBAHHS I KaKAol mapTHH GONTOB 1O
ceprudukary unu nmpuHuMaeMmoe pasHeM 0,18 npu orcyrcTBMM TakmX 3HaueHHMH B
ceptuduKare;

By — ycunue mpeBapHTENBHOTO HATSHKEHUS GONTOB, TC, ONpENENseMOe B COOTBETCTBHH C
12.3.2;

d — HOMMHAJIbHBIA quaMeTp O0mTa, M.

12.3.16 KonTpons ycuins HATSDKEHHS CENyeT OCYLUECTBIATH BO BCEX YCTAHOBJICHHBIX
BBICOKOITPOYHBIX Gonrax TapHUPOBaHHBIMH NHHAMOMETPHYECKUMH KilIO9aMH HC PaHEE YEM Y€PE3
8 4 nocie BHINONHEHHSA HATSDKEHHUS BeeX OOJNITOB B COEMHEHUHA.

KOHTpONb cnefyeT OCYLIECTBISTH IO MOMEHTY 3aKpyUMBaHHs, ONpEIENsIeMOMY B
cootBercTBuM ¢ 12.3.15.

OtxnoHeHne $HaKTHIECKOro MOMEHTA 3aKPYIHBaHUA OT PacyeTHOTO JOJDKHO 6BITh oT 0 %
o 10 %. Ecnu npu xontpone obHapyxarcs GONTEL, HE COOTBETCTBYIOLHE 3TOMY YCHOBHUIO, TO
ycnine HaTsDKEHHSA TaKuX 6Gonros JOJDKHO OBITE HOBEAEHO 10 Tpeﬁyemoro 3HAQ4YCHHuA C
MOCEAYIOUMM KOHTPONIEM depes 6 1.

12.3.17 Tlocne BHITONHEHHS MOHTa)XKHO# COOPKM KOHCTPYKIMH OTKJIOHEHHUS 0T IMPOEKTHBIX
JIMHEHHBIX pa3sMepOB M reoMeTpuueckoldl QopMel (IaHUEBBIX COCAMHEHHH HE JOMKHBI
NIPEBHIIATH CAEAYIOIIUX 3HAYEHHH, MM:

0,2 — npoceer Mexay ¢raHmamMM wiM (QraHIEeM M TONKOH KONOHHEI MOCIe
[PEABAPUTENEHOTO HATSDKEHHSA BBICOKOIPOHHBIX GONTOB IO JNHMHMH CTEHOK M TOJOK
npoduns;

0,6 — 10 e, mo KpasM (UIaHLEB NPH TOJLIHHE QJIAHIEB 10 25 MM;
1,0 — 10 e, no kpasM (hnaHIEeB TIpH TONMIHHE (IIAHIEB CB. 25 MM;
myn tonmuHo#i 0,1 MM He omkeH IPOHHKATH B 30HY paguycoM 40 MM oT ocu Oonra.

12.4 ToGenbnbie coeaunenns

12.4.1 JliobenbHpie COCAMHEHHS CHEAYET NPUMEHATH NPH NPOEKTHPOBAHHM CTAIBHBIX
KOHCTPYKIM#, H3TOTOBJICHHLIX M3 CTANH ¢ HOPMATHBHEIM BPEMEHHBIM CONPOTHBIEHUEM OT 355
10 590 MITa (ot 36 mo 60 xrc/mm?), pabOTAIOMKX B YCTOBHAX CTATHYECKOTO HATPYXEHHA U
9KCIUIyaTHPYEMBIX B palfoHax ¢ pacyeTHOM TeMieparypoii no Munyc 65 °C.

[puMeHeHe KOHCTPYKIMH Ha MIOOENBHBIX COSIHHEHHUAX HE NONYCKaeTCs:

- TIP TONUMHE ONOPHBIX 3MEMEHTOB fo 10 4 ¥ cBbIme 20 MM;

- B paifoHax ¢ ceficMHIHOCTHIO CBBILE 6 GawIos;

- B CHJIBHOArpecCHBHbIX Cpeiax.

1242 TommuHBI 37€MEHTOB, COCAHHAEMBIX MIOOENAMH C HOMMHANBHBIM JIHAMETPOM
crepkHa d = 4,5 mm u3 cramu Mapox 70K-TIB, 70IIB u 70 ¢ HOpMAaTHBHBIM BpeMEHHBIM
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CONPOTHBNEHHEM Raun = 2000 (205) MITa (kre/mMm?) [2], npuseness: B Tabmuie 39.

CyMMapHasd TOJIIMHA TIPHCOSHMHIEMBIX JJIEMEHTOB ! B 3aBHCHMOCTH OT TOJIIHMHBI
OIIOPHOTO 3JIEMEHTA fo ¥ HOPMATHBHOIO BPEMEHHOI'O CONPOTHBIEHMS CTaNH Roys ONOPHOIO
SJIeMEHTa HE JOJDKHA TpeBHINIaTh 3HAueHui, NpuBeneHHBIX B Tabmuue 39. MuHuManbHad
TOJIIMHA OTAENBHOTO IIPUCOSIHHAEMOTO 3JieMeHTa paBHa 0,5 MM.

TaGanmua 39
CyMMapHas TONIUMHA NPHCOeAUHACMBIX 3JIEMEHTOB 1, MM, 1ipH Rou, MITa
TouIMHa ONIOPHOTO 3JIEMEHTa (krc/mm?)

o, MM 110 370 (38) cB. 370 (38) | ¢B.430(44) | cB.450(46) | cB.510(52)
o430 (44) | no450(46) | mo510(52) | mo 590 (60)

Ord4n06 4 4 4 4 4

CB.6»8 6 6 4 4 4

» 8»10 6 4 4 4 4

» 10» 12 4 4 4 4 -

» 12» 16 4 4 4 4 N

» 16» 20 4 4 4 ~ -

12.4.3 Pacuernsie cOINpOTHBICHHS ONHOMIOOENBHBIX COSIMHERHHA ClleXyeT NPUHUMATE 110
tabnune 40.

Ta6bnuna 40
OrpannyeHue 3HaYeHUs
PacuerHoe
HanpmkeHHOEe COCTOAHNE 3IEMEHTOB COeAMHEHHA TOAUMHLI TIPHCOETHHAEMBIX
COMPOTHBINIEHHE
37IEMEHTOB, MM

Cpe3s cTepxHs mobens Rus t>1,5 0,5Ruun
CMATHE NPUCOSIUHAEMBIX JEMEHTOB Ryp 0,5<1<1,5 2,0Run
PactsixeHne  |OTpbIB IPHCOEAMHAEMBIX JIEMEHTOB Ran Her 0,3Rus

Brineprusanue no6ens U3 onopHOro Her 0,3 Roun

3neMenTa Rap

12.4.4 B mo6enbHbIX COEAVHERUAX IPU AHCTBHHM NIPOJOIBHOM CHAb] IV, mpoxoasieH uepes
LEHTP TSKECTH COEJHMHEHHs, PacnpelelicHHe €€ MeXHy AobensMu crielyeT NpHHHUMATh
PaBHOMEPHBIM.

12.4.5 PacuerHsle ycumus N4, KOTOpEIE MOIYT ObITh BOCIIPHHATHI OJHHM Hro0esieM, ClieayeT
ONPERENATH 1O hopMynam:

Ha cpe3 Na = RasAansyiys;
Ha CMSTHE Na= Rapdty;;
Ha OTPBIB Na= Randy;

Ha Bbieprusanue Ny = RupA>,
rie Aa = 1 d*/4 — pacueTnas nOmAanb ceueHUs MO6ENS;
s — YKCIIO PacCYETHHIX CPE30B ONHOro mrobens;
A1 = nDt — pacyeTHas IUIOIAAE OTPHIBA IPUCOEHHIEMEIX JIEMEHTOB;
D — auamerp maii6Ger;
Az = nDto. — pacueTHas NIOMANG IPH BHIAEPrHBaHUHN A00ens;
Toe — 3bdexTrHBHAS TONIMHA ONIOPHOTO 3JIEMEHTA, onpeesnsemMas no GopMynam:
ty, = 0,6¢, npu  4<t,<10mn;
ty, =0,9-03t, mpu 10 <7y <200mm;

¥r — K03QDHUOHEHT, YUUTHIBAIOIMH BEPOSATHOCTH HOTEPH HeCyiuel CrocoGHOCTH
COEIMHEeHHU 110 CMATHIO, OTIpeleligeMblit 110 Gopmynam:

I
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7, =10 npe ¢ 23,0am;
7 =1=2(1=Ng I Ny)1-1/3) ¢
npu 1,551 <3,00mm;
Yi— k03 GUIHEHT, YIUTHIBAIOIIK THI COEAMHEHH, ONpeenseMsbii no Tabmuue 41.

Tabnuna 41
9 = — —— % hod I
THI COBIUHEHHS —-— S K
Koagduunenr y; 1,0 0,8
3 3
———— oo —
Tun coeguHeHus — —— S
i
Kosbduumuenr y; 0,7 0,6

44

12.4.6 Yucno moberneit ny B COSOUHEHUM NpH AelcTBUU CHIbl N CleAYeT onpenensTh U3
YCIIOBHA
g = N/N, mins
rae Nuin — MHHAMAIBHOE 3HAYCHHE PACUCTHOTO YCHJIMA IS ONHOTO [00ens, BEMHCICHHOE B
COOTBETCTBHH ¢ 12.4.5,

12.4.7 Tlpu neHicTBHMH Ha COEOMHEHHE MOMEHTA, BBI3HIBAIOMIETO CHBHI COEHMHIEMBIX
9JIEMEHTOB, paclpeleNieHHe ycwimii Ha Mobenu crenyeT NPHHHMATh INPONMOPIHOHANBHO
PacCTOSHHUSM OT LEHTPa THKECTH COEMUHEHHS IO paccMaTpHBaeMoro arobens.

12.4.8 [iz06enu, pabGoTaolnye 0JHOBPEMEHHO Ha C/IBUT H PACTSDKEHHE, CIEAYeT IIPOBEPSThH
Ha paBHOACHCTBYIOILEE YCHIIHE.

12.4.9 PacueTHEIe ceUeHHs MEMEHTOB IPY COSUHEHUH UX MIOOENIMH CIeAyeT ONpeaeaTh
6e3 yueTa OTBEpCTHIA, 06pa3yeMbIX JI00EIMH. ]

12.4.10 MuHuManeHele paccTOSHUA OT IEHTpa MIo0end RO Kpas SJEMEHTa M MEXIy
LeHTpamH mroGeneit He3aBHCHMO OT HaMPaBJIeHUs YCHNIHAM CleAyeT IPHHUMATh PaBHBIME 2d.

13 ®epmbl U3 OXHHOYHBIX YTOJIKOB

13.1 O6mue monoxeHNs

13.1.1 [Tnockue (epMbI ¢ MOACAMH K PEMIETKOH M3 ONMMHOUYHBIX YFOJKOB, IPHKPETIIAEMBIX
B y3JlaX NpeMMYIIECTBEHHO OJHON MONKOM (BHAXNECTKY), BBIOJIHSAIOTCA CBAapKOH YIIOBBIMH
IIBaMH, AYTOBOH TOYeYHOH cBapKoii (B TOM Yucie NPOIUIaBNeHHEM) WM Ha 6onTax (B TOM JHCHE
BBICOKONPOYHBIX).

13.1.2 Inockue ¢epMsl B3 ONMHOYHBIX YTOJKOB NPHMEHSIOTCS B IOKPBITHAX 3JaHHH
BMECTO TPaJHUIIMOHHBIX (PepM U3 NApHBIX YTOJIKOB, TABPOB H T. II. Kak Golee TEXHOMOr HUHbIE.

XapaxtepHas OCOGEHHOCTh OIHOYTONKOBEIX (epM — acuMMETpHd CeyeHMd H
TPUKPEINICHUH 3MEMEHTOB OTHOCHTENBHO INOCKOCTH (epMBI, BBI3BIBAIOIAS CMCHICHHE
NPORONBHEIX CHII C OCeH YrOJIKOB B CTOPOHY ITOJIOK, TapaJlIeNBHEIX INIOCKOCTH (epMeI (B CTOpOHY
00y11koB). 3TO CMeMIeHHe 3aBHCHT OT psAfa (aKTOpOB: XKECTKOCTH CEYECHHS HOACHOTO YTojiKa Ha
Kpy4cHHUE, CTEHCHH 3allEMJICHHA €r0 OT CKPYYMBAHHS, H3THOHOH XECTKOCTH €0 MOJOK, THIA
y3na (Haiuuust M pasMepoB (acOHKH, HANMHUHMA TPUKPEIUICHHH MO BTOpOH MoOJIKe, 4HCIa
CXOASILMXCS B Y3JI€ JJIEMEHTOB PEINETKH, 3HaKa i 3HaYCHHs YCHIIMI B HUX, YIJIOB IPUMBIKaHHS K
TIOSCY) K APYTHX.

Wsrubaromme MOMEHTHI B YTOJNKaXx BO3HHKAlOT OT HEOJHOPOAHOH JKECTKOCTH
NIPHKpeIUieHuH. PacyeTHbIie 3Ha4eHUs DKCUEHTPHCHTETOB IIPOIONIBHBIX CHJ H3 IIOCKOCTH (epMBI
(«>KCLEHTPHCHTETOB NPUKPEIUIEHUSI») €y, OTHECEHHBIX K TNeOMETPHYECKOHM XapaKTepHCTHKE
CEeYeHHA Z, IpUBeJieHk! B Tabmune 42.
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Ilpw XecTKUX NpUKPENUIEHUSIX ONUHOYHEIX YTOJIKOB 10 OIHOM moJike (cBapkoil s Gonee
yeM OZHHM OONTOM) B HHX BO3HHKAalOT J00aBoUHEBIE (IIOMHMO MOMEHTOB OT BHEY3JIOBOH
HArpy3K#, pPacHEHTPOBKH Y3JIOB M JKECTKOCTH Y3JIOB) H3rHOAlOmMe MOMEHTH TaKke H B
nnockoctd ¢epMsl. [To 3HaKy 5TH MOMEHTHI TakHe, YTO BERI3BIBAIOT CMEIIECHHE IIPOXONBHBIX CHII B
CTOpOHY NepheB YTOIKOB, a IO abCOMOTHON BelIMYHHE COCTaBIMOT okono 60 %
COOTBETCTBYIOIHUX MOMEHTOB M3 INIOCKOCTH (l)epMH. OTHeceHHEIE K Z SMIIMPpHUYECKHE 3HAYCHHUA
«9KCUEHTPHUCHTETOB IPHKPEIUICHHA B NMIOCKOCTH (epME» €y, (COOTBETCTBYIONMHX YKa3aHHBIM
Io6GaBOYHBIM MOMEHTAM) TakxKe pHUBEAEHH B Tabmune 42.

Tabnuna 42
OneMeHTH! pelleTkH $epM U3 PaBHONIONOYHBIX YTONKOB OTHOCHTENIbHBIE IKCUEHTPHCHTETHE
MPUKpPEILIEHUA
B TUIOCKOCTH #3 MIOCKOCTH
depMbl €5 hepmst €,

INpuxpennseMbie N0 OOHOM MONKe:
pacTAHyTbIE 0,36 -0,6
CKaThie 0,48 -0,8
pacTAHyTble M CKaThie, IPUKperUiseMble ONHUM GOITOM (a—z0)/z -1,0
[MpukpenusemMble N0 SBYM NOJIKaM:
pacTsanyThie 0,12 -0,2
CKaTbie 0,24 -04

TMpumeyanue—B Hacroawei Tabaxue NpUHATH cienyiomue 0603HaYeHN:

4 — paccTosHue 0T 06YIuKa YroJka 10 ocu Gonra {prcka yroaka); 2o, 2 —cM. 13.2.1.

13.1.3 B omnuyue OT IPOCTPAHCTBEHHBIX PEILETYATHIX KOHCTPYKUMH M3 OJUHOYHBIX
yronkoB tuna omop JIDII mnockue ¢epMBl MOKPHITHH XapaKTepu3yloTcs: Oolee BBICOKAMH
COOTHOIICHUSIMH YCHNIUH B 3JeMEHTax pEIIeTKd ¥ IIOSCOB M, COOTBETCTBEHHO, MEHbINeH
pazHuieldf ceyeHUR ITHX SNEMEHTOB; HAINYHEM PACTAHYTHIX H, IpH OECIIPOrOHHBIX peIleHHsX,
u3rubaeMpIX [OSCOB; 3aKPEIICHHEM CIKATHIX MOACOB (IPOTOHAMH B y3/1aX HIIM HACTHIIOM 11O BeeH
IUIMHE) OT CKpYYHBaHHA. YKa3aHHbIE OCOOEHHOCTH ONpENENHNIY HCIIONB30BaHHE AMTs IUIOCKHX
tbepM ocoboit METONMKY pacyera, OCHOBAHHOM Ha IPAMOM Y4ere BHELICHTPEHHOCTH YCHIIHH B
cTepxHIX depM.

13.2 Pacyer
13.2.1 Pacuer sneMeHTOB (epM U3 OAMHOYHBIX YTOJNKOB CIEAYET BBIIONHATE C YYETOM
U3rHOAKOIIX MOMEHTOB B IITOCKOCTH (epMbl My ¥ U3 IIOCKOCTH (hepMbI M, onpenestieMbIX Ho
dopmynam:
M=Mp+ GmM;M*=€yN:, (63)
rae My = My + M. + My; My, M., My — n3rubaromune MOMEHTH OT BHEY3IOBOH HAarpys3ku, oT
pacHEHTPOBKY CTEP)KHEH B y3/1ax M OT NepeMelleHuH cucTeMbl (0T )KECTKOCTH Y3II0B)
COOTBETCTBEHHO;
N — npomonbHast cuja, NPHHMMAaeMas €O 3HAKOM, COOTBETCTBYIOIMM 3HAKy YCHIIHS
{«rmiocy — IpH PacTsHKEHHH, «KMHHYC» ~ IIPH CKATHH);
z =29 — 0,5d — paccTosiHuE OT LEHTPANBHOH OCH JI0 CepeMHb! TONINUHEI MOJNKH YTroJKa;
Zo ~ PacCTOSHHE OT LIEHTPaNbHOH OCH A0 HapyKHOH IpaHH MOJIKH YTOJKa;
€xa; €y — OTHOCHTENIbHBIE BKCLIEHTPHUCHTETEI MPUKPEIUICHHS, OIIpesiensieMble o Tabmuue 42 (s
nosicos depM €y, = €,=0).
Wsrubaromue MomenTs! My, M., My, My cnenyet NpUHUMATH HOJIOXKHUTENBHBIMH, ECITH OHH
BBI3BIBAIOT PACTAKEHHE Ha IIepe YTOJIKa, H OTPHLATENBHLIMY — B 0OPaTHOM Ciydae.
MOMEHTEI OT JXECTKOCTH Y3NOB My NpM pacueTe pPacTAHYTHIX IJIEMEHTOB, a Takxke INpH
OTCYTCTBHM MOMEHTOB M U M, yMHTBIBAaTh HE CIELYET.
13.2.2 Pacyer Ha NMpOYHOCTH BHELIEHTPEHHO CXATBIX, CXATO-U3rubaeMbIX, BHELIEHTPEHHO
PacTSHYTBIX ¥ PAaCTAHYTO-H3rHOAEMBIX 3TEMEHTOB U3 ONHHOYHBIX YTOJIKOB, HE OABEPraIOIHXCS
HENOCPEeACTBEHHOMY BO3IEHCTBHIO IMHAMHHECKHX Harpy3oK, CeAyeT BSUIONHATH 1o gopmyre
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N
<Ry (64)

rme v — koshduumenr, onpeneinsieMsii 1o Tabnuue 43 B 3aBUCHMOCTH o1 YCHOBHBIX
OTHOCHUTEIIBHBIX IKCLIEHTPUCUTETOB € 1 €);
Ye — k030 duEeHT yenosuil pabotsl, onpenensemsiit mo CIT 16.13330.

Tabnnua 43
VcnoBHbI OTHOCHTENBHBIH Koa¢pduimeHT v npi YCIOBHOM OTHOCHTENBHOM
3KCUEHTPHCHTET B 9KCLEHTPHCHTETE M3 TWIOCKOCTH diepMsl €,, paBHOM

TUIOCKOCTH (hepMBbl € 0 -0,2 -0.4 -0,6 -0,8 -1,0
-1,0 0,60 0,56 0,52 0,48 0,44 041
-0,8 0,67 0,62 0,57 0,52 0,48 0,44
-0,6 0,74 0,68 0,62 0,57 0,52 0,48
-04 0,82 0,75 0,68 0,62 0,57 0,52
-0,2 0,90 0,82 0,75 0,68 0,62 0,56
0 1,00 0,90 0,82 0,74 0,67 0,60
0,05 0,93 0,93 0,84 0,76 0,68 0,61
0,10 0,90 0,90 0,85 0,77 0,70 0,62
0,15 0,87 0,87 0,87 0,78 0,71 0,63
0,20 0,83 0,83 0,83 0,80 0,72 0,65
0,25 0,81 0,81 0,81 0,81 0,74 0,66
0,30 0,77 0,77 0,77 0,77 0,76 0,67
0,4 0,71 0,71 0,71 0,71 0,71 0,70

0,6 0,63

0,8 0,55

1,0 0,50

1,2 0,45

1.4 041

3HaueHus €, cienyeT OnpenensTs no hopMyne
Ex=ex / z, (65)
Tlle ex — SKCLUEHTPUCHTET NPOAOJIBHOM CHITBI B TOCKOCTH bepMbl (ex = My / N), BEMUCISEMEIH ¢
YYETOM 3HAKOB HM3rHOAIOMUX MOMEHTOB W TNPOJOJIBHOM CHIBI ([ONOXHTEIEHOMY
9KCLEHTPUCHTETY COOTBETCTBYET HallpaBleHHE K Nepy, a OTpHLATENLHOMY — K 0GYLUKY
yToJjKa).
OKCIEHTPUCHTET MPOOIHHOM CHIIBI U3 INIOCKOCTH (PePMEI COBNA/IAET C S3KCHEHTPHUCHTETOM
npukpemienss (e, = M,/ N; €,=ey/z; ey, —cm. 13.2.1).
B ocranbHeIX ciiydasx pacyer clieyeT BBITONHSATE o GopMyne
M. M.
:J_n t E{Q‘YO + I_y_oxo < Ryve,
on Yon
THe X0 X Yo — KOOPIOUHATEL pacCMaTpUBaeMOM TOUKH CEYEHHs YTOJIKa OTHOCUTENBHO €ro ITaBHBIX
oceil (pucyHox 19).
Nsrubaronine MoMeHTHI Myxo ¥ Mo clieqlyeT onpeiensars no GopMyiam:
M, = M coso.— Mysing; (67)
M, = M,sina+M,cosa, (68)
A€ O — Yrojl HAKJIOHA TJIaBHBIX OCedl CeYeHHs Yrojka K IIOJIKaM, OTCYHTHIBAEMEIA OT
TOPH3OHTANbHOM OCH (pHcyHoK 19).

(66)
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4 — PaBHONOAOYHOTO, 6— HEPaBHONMOJIOYHOTO
Pucynox 19 — Cevennsi 371eMeHTOB H3 OMHHOTHBIX YTOJIKOB

HWsrubatomue MoMeHTs My B M), cnenyet noactasaats B dopmyns: (67) u (68) co ceoumu
3HaKami (cm. 13.2.1).

MomenTs! uHepus cegenus Ly, u I, Juid paBHOIONIOYHEIX YTOJIKOB CHEAYET ONpPeNENsTh
110 COpTaMeHTY. [l HepaBHOMOJIOYHEIX YTOJIKOB IO COpTaMeHTy 0603HaueHHe Iy, COOTBETCTBYET
0603Ha4eHMIO [y min), & I, CIEAyeT ONpenensTs no Gopmyie

Iy =L+ Lk -k (69)

13.2.3 Pacuer Ha IpOYHOCTH BHEIEHTPEHHO CKaThIX H CKATO-H3rHOAEMBIX BEPXHHUX I10SICOB
¢epM H3 OIMHOYHEIX YTOJNKOB, HENMPEPHIBHO PACKPEIUICHHBIX M3 IUIOCKOCTH (GepMBI JKECTKUM
HACTHJIOM H HE ITOJBEPTalOLIMXCS HEOCPEACTBEHHOMY BO3JEHCTBHIO AUHAMHYECKHX Harpysok,
cieayer nposepats no dopmyne (105) CII 16.13330.2017, paccMarpuBas cedyeHHe mosica Kak
TaBpOBOE, IIPH 3TOM KO3(GMHIMEHT # NP SKCIEHTPHCHTETE B CTOPOHY NMONKH (06ylLika) crefyeT
HpUHKAMATE paBHBLIM 3,0, a IPH 3KCLEHTPUCHTETE B CTOPOHY CTEHKH (nepa) — pasHbM 1,0.

13.2.4. Pacuer Ha YCTOHUMBOCTS BHELEHTPEHHO CIKATBHIX M CKaTO-H3THOACMEIX DIEMEHTOB
¥3 ONMHOYHBIX YTOJKOB, HE MMEIOLIMX IPOMEXYTOUYHBIX 3aKpeluicHHi B ONHOM HAaIIPaBIEHMM,
cnenyeT BeIMOMHATE no ¢opmyne (109) CIT 16.13330.2017, B xoropo#t xo3ppHLUHEHT @
ompenensercs o Gopmyne
1 (70)

Pe =2 +(2-0,2%y, ) ()’

Peyg Pexg —<Pxomax

B dopmyne (70) xo2pPUUMEHTEI ey, U Pey, CTEAYET ONPEACIATH B COOTBETCTBHH C

TpeGopanmsmMu CIT 16.13330 B 3aBHCHMOCTH OT YCJIOBHOH TI'HOKOCTH /Txomm %4 /Tyomax

(BBIMHCTIEMON COOTBETCTBEHHO OTHOCHTENIEHO OCe# Xp — Xo W Yo — o) H IPUBEACHHOIO

OTHOCUTENBHOTO IKCHEHTPUCHTETA Mefro H Mefv, AT PABHOIIONIOYHBIX YTOJIKOB OIPENENISEMOro Mo
dbopmynam:

Mefx, = 1,06 €x; ' )
Mefy,= 2,12 Ep, (72)
ce. =% Mg (73)
TIe €y, = palairent N
=& _ My (7
€y, = z Nz*®
L1 paBHOMOJNIOYHBIX YTOJKOB IpH €, = — 0,8 (T. €. A CXKAaThIX DJIEMEHTOB pEIIETKH,

TPHKpEIIseMbIX 110 OJHOM NoJKe cRapKoH MM oJHuM 6onToM M Oolee) 3HaUECHHS (e CIERYET
onpenensTs no Tabmuue 44,
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Tabnuua 44
VcaoBHbIH OTHOCHTENbHBIH Koadduuuenr ¢, npu €, =—0,8 u npu ycnosHo# rubxoctH B
3KCLEHTPHUCHTET B IJIOCKOCTH TUIOCKOCT# HauMeHbLIEH JKEeCTKOCTH Yrojika Xynm_ax, PpaBHoii
Gepmet € 0 0,5 1,0 2.0 3,0 4,0 5,0
-1,0 0,44 0,43 0,42 0,40 0,32 0,26 0,22
-0,8 0,48 0,46 | 0,44 0,40 0,32 0,26 0,22
-0,6 0,52 0,49 | 0,46 0,40 0,32 0,26 0,22
-0,4 0,57 0,51 0,47 0,40 0,32 0,26 0,22
-0,2 0,62 0,54 | 0,49 0,41 0,33 0,27 0,22
0 0,67 0,57 | 0,51 0,42 0,34 0,28 0,22
0,2 0,72 0,59 | 0,52 0,43 0,36 0,29 0,23
0,3 0,76 0,60 [ 0,52 0,44 0,37 0,30 0,23
0.4 0,71 0,61 0,53 0,45 0,38 0,31 0,23
0,6 0,63 0,58 | 0,53 0,46 0,39 0,32 0,24
0,8 0,55 0,53 0,51 0,45 0,38 0,31 0,23
1,0 0,50 0,48 0,46 0,42 0,36 0,30 0,22
1,2 0,45 0,43 0,41 0,38 0,33 0,27 0,21
14 0,41 0,39 | 0,37 0,34 0,30 0,25 0,20

3HaueHus u3rubaroWUX MOMEHTOB My U My, , HeOOXOMMMBIE [T BEIYHCIIEHHS YCIOBHBIX
OTHOCHTENBHBIX SKCIIEHTPHCHTETOB €y, U €y, TIPY pacyeTe Ha YCTOHYHBOCTD, CeAYeT IPHHUMATh
JUlg cevueHuit ¢ HauOOoBLUIMM ¥ HAaUMEHBLUNM 3HaYeHUAMH My B TIpefeNnax cpeHeH TPeTH IIIHHBI
CTEPXKHS.

Ko GHIHEHT Pxymax CTIEAYET ONIPEAENTH B cooTseTcTBHH ¢ 7.1.3 CI116.13330.2017 nns
HaMMeHpIeH THOKOCTH CTEPXXHS (OTHOCHTEIBHO OCH X0 — X0).

13.2.5 Pacyer Ha yCTOHYMBOCTH BHELEHTPEHHO CHATHIX M CXATO-H3rMOaeMBIX BEPXHHX
nmosAcoB (¢epM M3 OIMHOYHBIX YTOJIKOB, HENPEPHIBHO PacKpeIUIEHHBIX M3 IJIOCKOCTH (epMEI
KECTKMM HACTHJIOM, & TakKe YCTOMYHMBOCTE JPYTMX OJIEMEHTOB, C IPOMEXYTOUHEIM
3aKperUieHHeM MEXAY y3laMH B OXHOM HaIpaBJICHHH, CNELYyeT BBINOJHSTH B COOTBETCTBHH C
9.2.2 CIT 16.13330.2017, npunuMas B Ka4ecTBe A, € ¥ ¥ COOTBETCTBYIONINE XapaKTEPHCTHKY B
IUIOCKOCTH, NEPHEHANKYISIPHOH K INIOCKOCTH 3aKperlIeHHs.

13.2.6 PacueTHble IIMHEI lof 51€MEHTOB (epM U3 OJMHOYHBIX YTOJKOB CJIAyeT IPUHUMATD
no Tabuuue 45.

Tabnuna 45
Dnementsl depMm Pacuernas anuHa lr
CoxcaTble ¥ pacTsHYThIE 1105Ca, OTIOPHBIE PACKOChl H ONOPHbIE CTOMKU 0,9/
Cxaro-nsrubaeMele nosca (B INOCKOCTH hepMbl) 0,8/
PacKoChl ¥ OCHOBHEBIE CTOMKH (nepefalonine NonepeyHyio CHay) 0,8/,
JononnurenbHble cTolky (BOCIPHHMMAIOHINE TOABKO MECTHYIO HAarpysKy) 0,9/,

ITpuMetaHue~B HacroaweH Tabnue npHHATH! cneaytowmne 06o3HaueHNs:

! — reomeTpyyecKas JANKHA 3NMEMEHTA (PACCTONHHE MEXLY UEHTPaMH Y3/10B; NMPH HE LEHTPHPOBaHHBIX y3nax —
PaccTOsHUE MEXAY TOUKAMU NEPECEHEHHs FEOMETPHYECKHX OCEl 3MEMEHTOB) B INIOCKOCTH (BEpMBI;

/1 — paccroanue Mexcty GnmxalliiMy y3naMy no JUIMHE EMEHTa.

13.2.7 Ilpu GecdacoHOYHBIX y3laxX cleAyeT MPOU3BOAUTH PACUET MOSICHBIX JIEMEHTOB B
y371ax Ha y4acTKaxX MEXIY NpUKpeNIeHHsIMH JIEMEHTOB PELIETKH Ha cABHT o popmyne (42) CII
16.13330.2017.2017, npusuMas B KayecTBe (J pasHOCTh IEPIEHAMKYIAPHBIX K OCH HoOsca
COCTaBNMIOLIMX YCHIHH B DIEMEHTaX pEIIeTKH, a B KauecTBe S, M f — reoMeTpHYecKue
XapaKTepHCTHKH CEUEHHUS YroJika OTHOCHTENBHO OCH X — X.

13.2.8 Pacuer CBapHBIX TOYEYHBIX COCOWHEHHH B NpPUKpPENIEHHSX OJIEMEHTOB U3
OJIMHOYHBIX YrojikoB (pucyHox 20), Ha melicTBHEe NPOJONBHOH CHIBI U MOMEHTA B IIOCKOCTH
PAacToNIOKEeHHs TOUeK CIeAyeT IPOU3BOIUTS IO GOpMyIam:

Ha Cpe3 ToueK

B HAEC?
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= [C+2 @2 g, )
rae o = % i +ud);

Ha CII0XHOE pa3pylleHne (Cpe3 H pa3phiB MM CXKaTHe) OCHOBHOTO METAJLIA, OKPYKAFOLIETO
TOYKH:

a) B IPHKPEILISIEMOM JJIEMEHTe!

npu g > 0,58 (f+])

CH 494 .1325800.2017

——N-— - 76
[L16(f+D+d+m]e < 0,8Ry; (76)

npu g < 0,58 (f+])

. 77
[0,58(f+1)+0,5d+m+g)t < 0,8Ry; amn

6) B MOACHOM 3JIEMEHTE:
npu tgd > 0,58 (6 2> 30°)

78
[1,16{l+h/sinB8)+d+m]t — < 0.8Ry; (78)

mpu tgd < 0,58 (6 <30°

79
[(0,58+tgB)1+0,5d+m+2h/cosB]t s O'BRY ) (79

Pucynox 20 — Cxema cBapHOr0 TOYEYHOro COeJHHERNHSA ABYX JIEMEHTOB U3 OAHHOYHbLIX YTOJKOB

13.3 KoncrpyupoBanue

13.3.1 Ilpu mpoexkTupoBanuu (epM U3 ONWHOYHBIX YTONKOB CIHEAYET CTPEMHMTHCH K
BBINOJIHEHUIO y3110B 6e3 (GacoHOK, JUIf 4ero NpHHUMATh pasMephl IIOJIOK YTOJIKOB B TIOCKOCTH
¢hepMbI BOBMOXXKHO GONTBILMMH JIIS TIOSICOB H BO3MOXXHO MEHBIIHME — ISl 3IEMEHTOB PELIIETKY.

13.3.2 TonmuHa IPHKPEIUITEMBIX 3JIEMEHTOB PEIIETKH HE JOJDKHA NPEBHINATEH TONMHEI
nosico. CyMMapHas TOJIIMHA NaKeTa AeTajell, COSAMHAEMBIX AYToBOH TOYeUHOH CBapKo# co
CKBO3HBIM IIPOILJIaBJICHHEM, He JIOJDKHA MPEBHIIATh 26 MM.

13.3.3 PaccrosEus MeXIy KpasMH CMEXHBIX DJIEMCHTOB PCINETKH B Y3laX CHeHyeT
NPUHAMATb HE MEHEE 5 MM, a PaCCTOSAHHA MEXIY KpasMM 3JIEMEHTOB PEeIeTKH M BHYTpeHHeH
CTOpPOHOH BHICTYyMarowLIe MOJIKH YTOJIKa 0sica — HE MEHee paiyca 3aKpyTJIeHHs MexXJTy HOJNKaMHi
3TOrO YTOJKa.

13.3.4 Iins obGecnieuenus: pa3MeleHHs CBapHBIX ILIBOB WIH OONTOB B Mpeenax MOJOK
HOACHBIX YTOJIKOB 6e3 ux ymupeHus B y3nax (6e3 ¢acoHok), a Taioke I oOecHedeHHs pesKH
YTONIKOB pellleTKH 6e3 cKoca MONOK CIEAYET CMEMaTh TOYKH IIepeceveHHs Oceil JJIEMEHTOB
pelleTkKH B y3Max C oceff NOSCOB B CTOpoHY oOymkoB (c COOTBCTCTB)’}OH.{PIM y4JeroM

7 B HAECP |
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BO3HMKAIOIIHX IIPH 5TOM H3rHOAIOIHMX MOMEHTOB B CTEPHKHIX Me, cM. 13.2.1).

13.3.5 B cay4ae HENOCTATOYHOTO pasMepa MONOK MOACHBIX YTONKOB I MPUKPETIEHHS K
HHM 3J€MEHTOB PEINETKH B OTACNLHBIX y37ax (epM ciieayeT IpenycMaTpHBaTh YUIHPEHHE ITHX
HOJIOK TNIPHBApKOH K HUM (acOHOK BCTHIK C 3a4YMCTKOM IIBa C BHYTPEHHEH CTOPOHBI MOSCHOIO
YTOJIKA 3aIIOJUTHIO C TIOBEPXHOCTHIO HOJKH,

13.3.6 CpapHBle TOUKH B NPHKPEIDIEHHSX 3JEMEHTOB U3 OJUHOYHBIX YTOJKOB CIENyeT
pasMellaTh B COOTBETCTBHY ¢ BO3MOKHOCTAMH HMEOIIETOCs 060pyNoBaHus [Nd cBapk. Touku
CNienyeT pacronaraTh Ha MaKCHMabHBIX PacCTOSHHSAX APYT OT Ipyra B ORMH UMY JBa pszia
NapajeTsHo ocH yroska. Kaxplil KOHel| s/ieMeHTa ClleyeT NPHKPEILIATh He MEHee 4eM ABYMS
ToukaMH. PaccTodnus MexXOy LEHTpaMH TO4eK B JiF0OOM HaNpaBieHHH CHENyeT NPHHHMAThH He
Meree 1,54, a pacCTOSHHUS OT HEHTPA TOYKM RO KpaeB dIeMeHTa (Iiepa MM TOpIa YrojiKka) — He
MeHee 1,24, rae d — HOMHHANBHEIH JUaMETp TOUKH B INIOCKOCTH cpe3a.

13.3.7 3a oceByro mIOCKOCTh (epMBI (COBMEINAEMYIO ¢ pa3OHBOYHON OCBIO B INAHE H C
LIEHTPOM ONOPHOro pebpa) cnemyeT MPHHEMAThL IIOCKOCTH, YAANEHHYIO OT ofyllika yronika
BEPXHEro I10siCa Ha pacCTOSHME, paBHOE PAcCTOSHMIO JO LEHTPAa THKECTH CEYCHMS BEPXHETO
1osica ¢ OKPYTJIEHHEM 0 5 MM B MEHBIILYIO CTOPOHY.

13.3.8 Coxarple ONMOpHEBIE PACKOCH! M CTOMKH M APYTHE CHJIBHO HATrPYXEHHBIE 3JIEMEHTBI
PEUIETKH U3 OAHHOYHBIX YTOJKOB CHEIYeT BHIIONHATH C MPUKPEIUIEHHEM MX B y3/axX IO ABYM
HONKaM, T. €. C MPHKPEIVICHHEM MOJKY, NEePHeHAUKYNSPHOH K IUIOCKOCTH (epMbl, K
COOTBETCTBYIOHIMM MOJKAaM IIOACHBIX YrOJIKOB MM K ONOpHOMY pebpy depmsl
(HenocpencTBEHHOH NpHBapKOH BIPHTHIK MIM € HOMOIIBIO IPHBAapEHHOH IUIAHKM MM
HPOKJIaNKIL).

14. ®@epMbl 1 CBA3M H3 THYTOCBAPHLIX npoduieii

14.1 MarepuaJn!

14.1.1 Marepuan npoduseit Haznayaetcs B coorBercTBHu ¢ [OCT 30245 1 CIT 16.13330.
TMpoduny H3roTORNSIOTCS W3 JIMCTOBOM rOpsSYeKaTaHOH CTIAM, MOCTaBiseMOil B py/oHax:
yraepoaucToit ofero HazHaderus TonmunoR 4 MM u 6onee o FOCT 14637; TonuuHoit 3 MM
no I'OCT 16523; nuzkonernpoBanHo# TonmuHoi 4 MM # Gonee mo 'OCT 19281 u romuuHoi 3
mm o I'OCT 17066.

14.1.2 ]Jins MOHTaOXHBIX (IAHIEBBIX Y3J0B pacTAHYTHIX IIOSCOB I[PHMEHSIOTCS
Beicoxonpoynsle dotel o ['OCT 32484.3.

14.1.3 Ins dnaHueR pacTAHYTHIX MOSCOB IIPHMEHSETCS TOJCTONHCTOBAsA ropsyeKaTaHas
TepMoobpaboTanHas crans Mapku 141 2A D, pacyeTHOE CONPOTHBICHHE KOTOPOH B HanpaBlieHUH
TONIIMHBE TPOKATA IPHHHMAETCS PABHEM Ry = 275 MITa (2800 krc/cm?). MsroTopnenue dannes
¥3 JAPYrHX MapoK HU3KOJETHPOBaHHBIX CTajeld, IpUMEHseMBIX Uil CTPOUTENbCTBA
OCYIIECTBISETCS TOJBKO € NPOBEPKOH MEXaHHYECKHX CBOHCTB CTANH B HAIIPABIEHHM TOJIHHHEI
TIpOKaTa.

14.1.4. PacueTHBIe CONPOTUBIIEHHS PHYTOCBApHEIX Npoduneil cinenyer mpuuuMars no CIT
16.13330. CnenyeT yuuTHIBaTH NOBBIIEHHE ITPEJieNIa TEKYYECTH MaTepHaia 3a CHeT YIIPOYHEHUs
30H u3ruba.

14.1.5 TIlIpobunupoBaHHBI  HAaCTMJI  HONMYCKAaeTCs  NpPUKPEIUIATE K IoscaM
camoHape3atomuMy 6ontamu M6-8gX20.56.099 [4], Toueunoii cBapkoii unu grobensmu [2].

14.2 MecTHas yCTOMYHBOCTH CTEHOK NMPH COCPEI0TOUYEHHBIX HArpy3Kax

14.2.1 Ilpu coBnaneHuu MIOCKOCTY AeCTBHS HATPY3KH C IIIOCKOCTBIO CTEHKH (ONHpaHHe
IO THIY, YKa3aHHOMY Ha pucyHke 21,6) HauGoblee 3Ha4eHUE COCPENOTOYECHHOM HArpy3KH HiIH
peakKiiy B OLIOPHOM CEYEeHHH, NefcTBYIOEeH Ha KaXAYIO CTEHKY, CIeNyeT ONPeNensTh:

a) peaKLWIO KpaiiHeil omops!, Harpy3Ky Ha KOHLIE KOHCONH M Ha y4acTkax 1,5k’ (tae h'= H-
2t, Ha pUCyHKe 21,a), npuilerarolux K onopam, rno Gopmyine

80
P S t*Ryy (74 + 0,93\/%); 0)
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6) peaknuiO NPOMEXYTOYHOH OHOPHI ¥ ONOPHl KOHCOJNH, HAarpy3Ky Ha y4acTkax,
pachoNioXKeHHbIX Ha paccTosiHUH 6onee 1,5 &' oT onop, no dopmyne

P, < t*Ryy(11,1+ 2,4 J%).

81

a - CXeMa Harpy3ok 1 peaxuuﬁ; 6-— ONUpaHue Yepes NMPOoKAaIAKY,; 6 — HeMOCPEACTBEHHOE OllIHpanue
Pucynok 21 -~ K pacuery MecTHOH YCTOHYHBOCTH CTEHOK 3JIEMEHTOB N3 THYTOCBAPHLIX Npoduaeii

1422 Tlpu HecoBmaJecHWH IUIOCKOCTH MAEHCTBHS HAarpy3KH ¢ IUIOCKOCTBIO CTEHKH
(onmupanye No THIY, YKa3aHHOMY Ha PHCYHKe 21,6):

P <5 10_3t2RyYC(980 + 42 % -0,22 thZl -0,11 'ht_')pl; (82)
P, < 5-107%t2R, Y (3050 + 232 - 0,092 — 52y, (83)
R
rae p; = (1,15 - 0,155) (1,33 - 0,33 %); (84)
= (1,06~ 0,067 —02255 85
p2 = (1,06 — 0,067 (1,22 - 0,22 2. 5)

B dopmynax (80)—(85):

¢ — TOJNIIMHA CTEHKH Npoduiis;

Z — yCJIOBHas JIIMHA pacipe/ieNieHHs COCPENOTOYEHHOTO I'Py3a, HE NPEBLIMIAIOIIAS BEICOTY
CTeHKH A"

¥ — BHYTPEHHHUH paJiuyc 3aKpyTTICHUS, He NIPEBHILAIOIHIHA 47,

Ry —MIla;

Piu P;—xH.

14.3 Y3an1 ¢epM ¢ HemocpeacTBEHHBIMH NPHKPEIUVICHHSIMH 3JIeMEHTOB pemieTKH K
nosicaM

14.3.1 O6mue noJjioxeHnst

B y3max ¢epM ¢ HENMOCPEACTBEHHBIM MPHKPEIUICHHEM 3NEMEHTOB PEIIETKH K 0scaM
(pucyHok 22) cnenyer nposepsrts (coraacHo 15.2.5 CIT 16.13330.2017):

- HECYILYIO CITOCOGHOCTH CTEHKH (TIOJIKH) MOsICa, K KOTOPO# NPUMBIKAET 3JIEMEHT PELIETKH;

- HECYILYIO CIIOCOGHOCTE MIEMEHTa pEIlieTKH BOIN3H NPUMbIKaHHU K N10ACY;

- IPOYHOCTH CBApHBIX IBOB.

78 D) i‘iAEO}‘
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B npuBenensrix ganee GpopMynax MpEMEHSIOT 0603HaueHU:

N-— ycumie B IPHUMBIKAIOMIEM 3IEMEHTE (PEeIIeTKH);

M - m3ruGaromuit MOMEHT OT OCHOBHOTO BO3ZEHCTBHS B IIPHMBIKAIOIIEM 3JIEMEHTE B
IJIOCKOCTH (epMbl B CEYCHHH, COBIAJAIOUIEM C IPUMBIKAIOMIEH CTEHKOH (IIONKOH)
nosca (MOMEHT OT XKECTKOCTH Y3JIOB CJIelyeT YUHTBIBATh corylacHo 15.2.2 HacTosIIero
CIl; mns depM M3 KpyribIX Tpy0 — QHANOTMYHBIH MOMEHT B DPaccMaTpHBAaEMOM
37IEMEHTE B CE€UYEHHM, NPOXOJAIIEM Hepe3 TOUKY MepecedeHHs OCH 3TOTO dJeMEHTa

obpasyromeit nosca)

b4

F- IIPOLOJIbHAs CHUJIa B ITOACE CO CTOPOHBI PACTAHYTOT0O 3JIEMEHTA PEIIETKH,
A — nnomazne TONEPEYHOro CCYCHUA roAcCa;

Ry — pacueTHOE CONPOTHBIICHHE CTallM I105Ca;
{ — TONIIMHA CTEHKH (IIOJIKK) [0sCa;

O — YTOJI IPUMBIKaHHS 3IEMEHTA PEIUETKH K T0SCY;

Aq¢— III0mA Nk TONEPEYHOTo CEYEHHUS INEeMEHTa PeINeTKH;

t4— TONIIMHA CTEHKH (IIOJKH) 3NIeMEHTa PelleTKY;

Rya — pactueTHOE CONPOTHBIEHNE CTAJIM JIEMEHTA PELIETKY,

g — TONIOBMHA DACCTOSHHS MEXAY CMEXHBIMH CTEHKaMH 3JIeMEHTOB
[OMEepEeYHO CTEHKOH packoca W ONOPHBIM pebpoM; pacCTOSHHE JOJDKHO OBITh
JOCTaTOYHbIM [UIS HAIOJKCHHMS ABYX CBapHbIX LIBOB.

PEeIICTKN A

a) 6) ‘ D
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a — K-o6pasHbiii npu TpeyronbHoii peweTke; 6 — TO ke, IPU PacKOCHOH pelleTke; ¢ — onopHslii; 2 — Y-06pasHbiii; 0
— X-06pasublif; e ~ T-o6pasubiit
Pucynok 22 — Y3au1 pepM H3 rHyTOCBAPHBIX Hpoduies
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14.3.2 Pacyer y3J0B hepM H3 rHYTOCBapHBIX npoduei

14.3.2.1 Vansr depM U3 3aMKHYTBIX THYTOCBAaPHBIX Npoduiiell NpsMOYroibHOTO CeUEHHs
(pucyHOK 22) crienyeT IpoBepATh corjlacHo TpeGoBanusm 14.3.1, a Takoke YUUTHIBATE HECYINYIO
cr1ocoBHOCTE GOKOBOM CTEHKH Iosca (IapalIeNbHOM IIOCKOCTH y37a) B MeCTe HPUMbIKAHMS
CXKATOTO0 3MEMEHTA PEIIeTKH.

14.3.2.2 B cnygae OZHOCTOPOHHEro NpPHMBIKAHYUA K IOACY ABYX HiM Gonee 3JeMEHTOB
PELIETKH C YCHIIHAMH Pa3HBIX 3HAKOB (CM. PUCYHOK 22,4,6), a TaK>Ke OHOTO 3IeMEHTa B OIIOPHBIX
yanax (cM. pucyrok 22,8) npu d/ D £0,9 u g/ b < 0,25 necymyro cnocoGHOCTS CTEHKH 1Mosca
clieflyeT IPoBepsTh IS KaKIOro NPHMBIKAIOIIEro aeMeHTa 1o hopMmyie

( N+ 1,5Mj (0,4+1,8g/b)f sina
dy )7.7.70R,1 b+ g ++2Df )
roe ys — xo3bQUUMEeHT BIUSHUS 3HaKa YCHIMS B NpPHUMBIKAIOUIEM 3JIEMEHTE, NMPHHAMAaeMBIi

paBHEIM 1,2 npu pacTsbxeHHH ¥ 1,0 — B OCTaNBHBIX CIy4dasx;
Yp— k03 OHLMERT BIHAHHASA NPOJOIBHOH CHIIBI B IOSICE, ONPEENseMbli IPH CKATHH B TIOsCe,

eciu | A/ (4Ry) > 0,5, o dopmyre
vp=1,5-| A/ AR,

B OCT&JIBHEIX cilydasix Yp = 1,0;
b — nnuHa yyacTKa JIMHHY IIepecedeHUs IPUMBIKAFONIEro SJIEMEHTA C ITOSICOM B HalpaBIE€HUH
OCH 1nosca, paBHas dp / sina.;
f=D-dy/2.
14.3.2.3 Hecymyo ciocobHOCT CTEHKH Nosca B Y-00pasHbIX y3max (CM. PHCYHOK 22,2,0),
a TaKKe B y37ax, yKasaHsbix B 14.3.2.2, npu g/ b > 0,25 cienyeT npoeepats no gopmysie
(N+1,7M/d,)f sina

yoraroR 12 (b +22DF)

®opmyna (87) otHocuTes k T-, Y- 1 X-00pa3HbIM y3/aM, a TakKe MPH Z0CTaToyHo 60nbmoi
Pa3IBUXXKE packocos — K y3naMm K-ob6pasnoro tuna. B mocneaneM cnyuae ycioBeo# rpanuneit
obnacteit npuMerenns opMyn (86) u (87) aensetca 3Hauenue g/b = 0,25.

14.3.2.4 Hecyuiyro cnoco6HoCcTs HOKOBO# CTEHKH B ILIOCKOCTH y3J1a B MeCTe IPUMBIKaHUS
cxaroro anemenTa npu d / D > 0,85 cnexyer mpoBepsATs No hopMyie

Nsin’a
27y kR td, (88)
rae y: — Kod>b(HUIHEHT BIMSHHA TOHKOCTEHHOCTH Iosica, Juii orHomeHuit Dp / t 2 25
npuHEMaeMsbli paHbM 0,8, B ocTanbHEIX ciaydasx — 1,0;
k— xoabdunuent, npuHAMaeMbli paBHSIM (pUCYHOK 23)

@7

mpu 4 (t/ Dy =Ry / E<0 k=3,6(/Dw’E/Ry;
npu 0 <4 (¢t/ Dy —Ry/ E<6-10™ k=0,9+ 670 (t/ Ds)* - 170 Ry / E;
B OCTaNbHBIX CIIy4agx k=1,0.

m LIATT MY
80
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Pucynok 23 — I'paduk gns onpeneienns snavenuii koadpumnenra &k B 3apucuMoctd oT
TOHKOCTEHHOCTH Hosica

Koadduuuent £ yauTsBacT BO3MOXHOE CHHKEHHE HECYIIEH CTIOCOGHOCTH yu9acTKa CTEHKH
nosica KaK CXaToii AacTHHKH, paboTaomeit B ynpyroil WM yupyromiactiyeckoi cramuu (k =
Ger/Ry; Gcr — KpETHUECKOE Hanpsikenue); k =1,0 mus craneit ¢ Ry< 400MIla (4100 kre/cm?) npu
oTHowmeHusx Dy/t < 40.

14.3.2.5 Hecymyro cnocoGHOCTB 3JIeMEHTa PEIIETKH BOIH3M NPUMBIKAHUS K I10SCY CIEAYET
TIpOBEPATH:

a) B y3j1ax, yka3aHHbIX B 14.3.2.2, no dopmyine

(N+0,5M/d,)(1,4+0,018D/t)sin

Y. cy dkRydAd
roe k ciuemyer ompepmensarb, kak B 14.3.2.4, HO c 3aMeHOH XapaKTepHUCTHK Iosica Ha
XApaKTepPHCTHKH di1eMeHTa peluerky: Dy Ha Gonbinee u3 3HaueHH#t d UnH dp, f Ha ta ¥ Ry Ha Rya;
Ilnst ameMenTa pelleTky HEKBaApPaTHOTO CEYEHHMS B JIEBYIO YacThb (opmyns (89) cnenyer
3(1+d/d,) .

2(2+d/d,)’

<1 (89

=1,

BBOJIHUTE MHOXXHTEIIH

6) B y3nax, yxasaussix B 14.3.2.3, no dopmyine

(N+ O,SM] [1+0,013+54/D~01d, /t,)D/t]sina _, (90)
d, YeYakR vaAa ’
BBIpa&XKEHHS B KpYyTIIbIX ckoGkax dopmynst (90) He nomxHsl ObITs MeHee 0.
Jins aNeMeHTOB PEINETKH HEKBAJPATHOTO ceyeHks B JeByIo 4acTh dopmynsl (90) cnenyer
BBOAUTH MHOXuTeNb (1 +d/ dp) /2.
14.3.2.6. TlpoynocTs CBapHBIX ILIBOB, NPUKPEIUIOMKX JIEMEHTH PEUICTKH K I0ACY,
CIIELyeT IpOBEPITE:
a) B y3iiax, ykasanHeiX B 14.3.2.2, mo dopmyiie

Ny 05 (1,06 +0,014D/1) sinex <l oD
Brk v Ry Qdy/sina+d) =
rae By, ks, Ry clepyer NpUMHMMaTh COTJIACHO TpeGoBaHUIM paszena 12;
6) B y3nax, ykasanHsIX B 14.3.2.3, o ¢popmyne
(N+ O,SM] [1+001(3+5d/D-01d, /t,)D/]sina _ L 92)
d, 4ﬂfkfdbchnf e e 2 T T

| BF SABOP \
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B) CBapHbIE IIBb], BBIIONHEHHbIE TIPH HANWYHY YCTaHOBOYHOTO 3a30pa, pasgroro (0,5-0,7) t4,
¢ MOJTHBIM NIPOIIABICHUEM CTEHKH NPOdUIIS, CIEAYET PaCCUHTHIBATE KaK CTHIKOBEIE.

14.3.2.7 ®opmymnel (86)~(92) yuHTHIBAIOT HEPAaBHOMEPHOE paclpeAelcHie HaPsDKeHMUH 1o
NEPUMETPY TOpLA 3JEMEHTA pEelieTKd W IpPH OTHOCHTENBHO BHICOKON Hecymiel cmocoOHOCTH
nosca MOTYT JIAMHTHPOBATh PaCYETHYIO IPOYHOCTD Y371a.

14.4 Pacuer y3;10B cBs3eii

14.4.1 Y3nel ces3eil #3 rHyTOCBapHBIX Ipoduiel (pHCYHOK 24) NpoBEpSIOT:

a) Ha IPOYHOCTH ¥ YCTONYHMBOCTD HJIEMEHTOR Y371a ¥ IPHMBIKaIOIeH K Y3IIy 30HEI npoduis;
6) Ha MPOYHOCT CBAPHBIX COCAVHEHHH.

E/ Tun @ g1-1
I d
. ~
e | B N It
i
Tun Py 2-2
‘!“g_‘ d
- t
% 3 -»s[ *
177
4]
. Tun @ 3-3
g < M 4
= ‘ ¢
i | S——
7
Tun 8 4-4
R d:25t
K i)
D b s
2,
,ﬁ A
funBE
- g0
&
— b
4
#
9 b
f\_ 3
— - ) 3
I _ - \;l
N / ol
2

@~ THUMNBI XBOCTOBHKOR; 6 — COeHHEHNHE C HacOHKOM; / — JINHUA LUEHTDA TAXKECTH ceueHns GacoHKHU CBA3N C
pebpom; 2 — och pacoHkH depMerl; 3 — och npodus
Pucynok 24 — Y3abl cBsizeli H3 THYTOCBApHBIX HpodneH

14.4.2 Hecymyro criocoGHOCTb MPH PacTsDKEHHH SJIEMEHTA CBSI3H NPOBEPSIOT:

| B HABOF
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a) i y3n0s Tana O (pucynox 24,a) — no Gopmye

N/[Rytf Dy/(ds—31) + Ryatady) <1, %3)
rae N — ycusHe B S7ieMEHTe CBsI3H,
Ryr— pacueTHOE CONPOTHBICHHE cTaly (IaHng;
Dy—pnuna ranua BAONE HACOHKH CBSI3H;
Ryq — pacueTHOE CONPOTHBIICHHE CTAJM NEMEHTA CBA3H;
dbopmyna (93) nonyuena Ha oCHORE HOMyIIEHHS 00PA3OBAHHMS B ITACTHHE (IaHIAa BIOMIE $acoHKH
CBSA3M JINHEHHBIX IUIACTHYECKUX IIapDHUPOB;
6) n1s yanos tuna Dy (M. pucyHok 24,a) — o dopmyite (93), Ho ¢ 3aMeHOH 2 Ha 14+0,6 15,
TZe f; — TONIHHA HAKIIAIKY,
B) Ang y37108 THIA B (CM. pucyHOK 24,4) — IO YCITOBHIO
NI (ARuy) <1, 94)
rae A — miomazns NOoNepevyHoro CeYeHHs 3IeMEHTa CRA3H,
Y~ KOO PUIHEHT BIHAHUS IIyOUHBI BPE3KH, IPHHAMAEMBIH:
npu 0,8 <11 /dp< 1,6 yr=0,5 Iy /dp + 0,18;
npu Iy /dpy>1,6 yr=1,0.
14.4.3 Hecymyio ¢cnocoOHOCTh NpH CXATHH 37IEMEHTOB CBA3€H ClienyeT IPOBEPSTH:
a) i ysios tuna @ (cM. pucyrok 24,a) — no dopmysne (93) u no dopmynam:

_Ne _. (95)
f‘lfz:Ryd chRyd
_Ne 1. (96)

)

ARyaYf = WRyavs ~
6) s y3nos tunos Pp u By— mo dopmyne (96) u no dopmyne
N Ney <1 97
AfcRyqa  WpcRyd
B dopmynax (95)—(97):
e, e1 — PACCTOAHHS OT OCH (ACOHKH 3aKpeIUisieMoi KOHCTPYKLIMH [0 OCH JJIEMEHTA CBS3H U
JIO LIEHTpa TSHKECTH TaBPOBOTO CeYeHHS (HaCOHKH CBS3M C pebpOM COOTBETCTBEHHO
(cM. pucyHok 24,6);
A, W - nnomans ceyeHus H MOMEHT CONPOTHBIICHHSA NPOMHISL OTHOCHTENBEHO 0CH (acoHKu
CBA3U COOTBCTCTBEHHO,
Ape, Wi — nnomazns ¥ MOMEHT CONpOTHBIEHHS (ACOHKH CBA3M ¢ ydeToM pebpa (mpu ero
Hanﬂ'{ﬂl/l) COOTBETCTBEHHO,
v — koo ¢uuueHT ycnosui paboThl, NpHHMMAaeMBIi B 3aBHCHMOCTH OT HauboibmieH
ycnoBHOM rubkocTy npoduis:
npu A < 0,45 yr=0,6;
mpu A > 0,45 y7= 0,54 + 0,15 A, Ho ne Gonee 1,0.
QOopMyJIbl CIPaBEUTHBHI NIPH COOTHOWIEHUH Da3MepoB IONEPEYHOro CEYeHHS SJeMEeHTa
ca3u 0,75 < dp /d < 1,1 v oTHowEHHH GOMpBIIETO pazMepa NpoQus K TOMIMHE He Golee 45.
14.4.4 PacyeT cBapHsIX coenuHeHui npoduis 1 GacoHKH CBA3M ¢ (IaHUEM y3JI0B THIIOB
®, ®,, O, crenyer npouspomurk B coorserctBuu ¢ 14.1 CIT 16.13330.2017 ¢ ywetom
koadduunenTa ycIoBHH paboTH Yer = 0,8, YUHTHIBAIOMIET0 HEPABHOMEPHOCTS NEpeadi YCHIINH,
¥ 110 METAILTY I'PaHUIBI CIUIaBTIeHHS ¢ (aHLEeM B HAIIPaBJIEHHH TONIIMHEI IpoKaTa no $opmyne
N/ (kf Ly R Yowz 'Yc/) <1 (98)

14.5 IlpoexTnpoBaHue
14.5.1 PacyeTHas JUIMHA NaHeneHd BEPXHHX I0ACOB (epM OeCIPOrOHHBIX HOKDPHITHM oy
onpenensercs o GopMmyne
ler=wl, (99)
rze ! — nIuHAa IMaHesH,
u — ko3 duieHT pacueTHOR JUIMHBI, TPUHHAMAEMBIH:

B HAEGP 8
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n-103+1
n103+0,43

u= 0,65 — JUIS IaHEJH TosCa, HE MpaHudyaInell ¢ MapHUPHEIM y3710M (HalpHumep,

¢iiaHIEeBOE coeUHeHNe Ha 6ONTax), U MPH HATHYMY PAaBHOMEPHO
pachpese/IeHHOH Harpy3Ku Ha COCENHUX NaHeNsX;

n-103+1 o
n=10,8 ’ TT03106s ~ AWUl IAHENH 1051, PAHMYALICH C MAPHUPHEIM Y3/IOM HIH € [IAHEIIBIO,

HE 3arpyXeHHOH pacnpeleeHHON Harpy3Koi;
" HH,
3neck n = qH /2N — napamerp pacnpenenensoit Harpy3ku (0 < n < z m D

g — pacripeficicHHad Harpy3ka Ha Iosc;
N — ipogonsHas cHia;

H — BrIcOTa ceueHns nosica;

H,— BricoTa (epMEI O OCIM IIOSCOB;

L — niponet depMal. :

14.5.2 OtHOmICHHE BEICOTHI NOSCOB K TOJIIHHE CTEHKH CIleflyeT NpHHUMaTh He Gonee 45,
97IEMEHTOB pelleTkH — He 6onee 60.

14.5.3 Pa3smepsl 5JIEMEHTOB PELIETKH 10 LIUPHHE (U3 INIOCKOCTH KOHCTPYKIHH) He CleayeT
IpHHAMATS cBbie D — 2(f + 1y) g yno6cTBa HaOXKeHNs CBApHBIX IIBOB.

14.5.4 ins >neMeHTOB pelIeTKH pasMep d ciieyeT npHHUMaTrs He MeHee 0,6 nonepeynoro
pasmepa nosca D.

14.5.5 PaccrosHue MEXIY CMEXHBIMM CTeHKaMM (HOCKaMH) pacKOCOB IOIDKHO ObITH
MHHHMAJIBHBIM H3 YCIOBHS HAJIOXKCHHSA JBYX CBAPHBIX IIBOB.

14.5.6 3aBoAcKHe CTHIKH 3IE€MEHTOB CIIENYET BHINOHATH CBapKol BCTHIK Ha ocTaromecs
noAKIanke. Pasmemars 3T CTBIKHM B PacTAHYTHIX 3JIEMEHTax C HampsbkeHusMu cesiue 0,9R, ne
clenyer.

14.5.7 MoHTaXHBIE CTBIKH CJIEAYET BHIIOJHATH (NAHHEBBIMH HAa BBICOKONPOYHBIX
IpeBapUTeIbHO HaNpsSKeHHBIX 6onTax.

15. ®epmnl ¢ noscaMM H3 HIHPOKONOJOYHBIX IBYTABPOB

15.1 O6mue noJioxeHns

15.1.1 ®epMpl NOKpPHITHH € HOsACaMM M3 JBYTaBPOB C NapajebHBIMH TDaHSIMH ITOJIOK
(ummpoxonronounsix) THra K umu I ¢ pemeTko#t H3 3aMKHYTBIX THYTOCBapHBIX npodwuieit u
IIMPOKOMOJIOYHBIX ABYTaBPOB, HEIMOCPEACTBEHHO NPHUMBIKAIOIMMKX K IIOJIKaM IO0ACOB, CIexyeT
3KCIIIYyaTHPOBATh B palOHaxX ¢ pacyeTHol TemnepaTypo# Munyc 40 °C u Bhiwe.

Jlns yxasaHHBIX GepM CeAyeT MCIOMB30BaTh CTANb ¢ Ry < 380 Mmna (3850 krc/em?) m
CBApOYHBIE MATEPHANHI C Ryun = 490 MITa (5000 xrc/cM?).

15.1.2 Ilpu pacuete dhepm npu e /D <1/10 (rae Ds — BBIcOTa ceueHus M05Ca; ¢ — PACCTOSAHUE
OT TOYKH NepeceyeHHs ocelf SJIEMEHTOB pelleTKM IO OCH II0SCa) Y3/IOBble IKCHEHTPUCHTETHI
(pucyHxH 25 1 26) He YYUTHIBAIOT.

9o

| B HAEOP
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D
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LT‘

a — K-obpazHoe; 6 — T-oGpasnoe; ¢ — onopHoe
Pucynok 25 — Tunel conpsoxennii AByTaBPOB ¢ NPAMOYroAbHbIMH FHYTOCBAPHBIMH NPOGHIAMH

a)

a - K-06pa3Hbiit Ipy TPEYroNbHOMH peuIeTke; 6 — TO Xke, NPH PaCKOCHOMH PeLieTKe; 8 — ONOpHLIit
Pucynox 26 — Y3nel epm 13 ABYyTaBPOB

15.1.3 HMsrubaromue MOMEHTHI OT Y3JIOBBIX 3KCHEHTPHUCHTETOB M JKECTKOCTH Y3JIOB B
aneMeHTax (epM C IOCTOSHHBIM 3HAKOM HOPMAIBHOTO YCHIHS (MpH OTCYTCTBHM IOHEpPEYHON
Harpysku Ha CTEeP)KeHb) YUHTHIBAIOT IO Gopmyne

oy ML g3 (100)
ARyye  WRyve
rae N u M — pacueTHbIe HOPMAIBHOE YCHIIHE ¥ MOMEHT COOTBETCTBEHHO;
Au W—nnomans NonepevyHoro CeYeHHs ¥ MOMEHT CONPOTHUBIIEHHS CTEPXKHA COOTBETCTBEHHO.

Ilpu 3TOM 3HAaYEHNSE MOMEHTOB OT Y3JIOBBIX JKCIIEHTPHCHTETOB M, JIOJDKHBI YIOBJIETBOPSTH
YCIIOBHIO

M. < W (Ry—N/A), (101)
rae W, A, Ry — MOMEHT CONpPOTHBIIEHHS, IIOWA/AL CEYECHHS M PaCUETHOE CONPOTHBICHUE CTAIH
OIIHOM 13 TaHeNeH nosca paclieHTPOBAHHOIO Y314 COOTBETCTBEHHO.

®opmyna (100) yuntsiBaeT miacTHyeckue AedopMalli¥ METAUIa B KOHIEBBIX CEYSHHIX
CTepXKHeli.

15.1.4 Jins pacTsHYTHIX 3JE€MEHTOB PEIETKH, PACCUMTHIBAEMBIX 6€3 ydyeTa H3rHbarolmux

| B HABGP | s
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MOMEHTOB, ClIe{yeT IPHHUMATh Ko duiueHT ycnosuii paboTs! ye = 0,85.

15.1.5 Pacuer ycTOMUMBOCTH CXKaTBIX CTEpXXHEH Npy OTCYICTBHH Ha HHX IIONEPEYHOMH
Harpysku BeIOJHsETCs 6e3 yuera M3rubaroluxX MOMEHTOR. PacyeTHbIE JTHHEI IPHHUMAIOTCS 110
CIT 16.13330. st depm, npu pacyere KOTOPBIX YYHTHIBAIOTCS H3THOAOIIEE MOMEHTBI, CIeNyeT
YMEHBINATh PacueTHHIE [IMHE] JIEMEHTOB PEIIETKH B IIOCKOCTH HEPMBI ¢ YUETOM UX YIPYTOro
3aleMueHus B 000X Hoscax.

Ilpu OoTCYTCTBUHM B y3/1aX CXKaTOTO IOsica 3eMeHTOB ycuneHus (cM. 15.3.2) B pacuere ero
Ha YCTOMYHBOCTB CleAyeT IpUMeHTh ko duIHenT yenoBuii pabots! ve = 0,85.

DnieMeHTHI, PaCKPEIUISIIOIIHE CHKAaThIH MOHC U3 INIOCKOCTH (GepMBI, ¥ HX KPEIUIEHUS HOKHE
6BITh paccuuTansl o hopmyne (18) CIT 16.13330.2017.

15.2 Pacuer y3no0B

15.2.1 HenonxpertenHEIe y3ibl GepM (CM. pUCYHKH 25 1 26), COCTOAIIHNE U3 JBYTaBPOBOTO
nosica ¥ IPUMBIKAIOLINX K HEMY 3JIEMEHTOB PELIETKH, CIEAYeT IIPOBEPATH:

- Ha oTru6 ydacTKa ITOJIKH Nosca, KOHTaKTHPYIONIeli ¢ 2l1eMeHTOM PEIeTKH;

- HECYHIYIO CTIOCOOHOCTD Y4acTKa CTEHKH I0fCa, COOTBETCTBYIOINETO CIKATOMY NEMEHTY
PeLUETKH;

- HECYIIYIO CTIOCOOHOCTH NONEPEYHOro CeYeHus osca;

= HECYIIYIO CII0OCODHOCTB 3JIeEMEHTa PeIleTKH B 30HE IIPUMBIKaHHUA K MOsACY;

- IPOYHOCTH CBAPHBIX IIBOB NPUKPENNEHHUS DIIEMEHTA PEIIETKH K MOsCY.

15.2.2 B HemoAKpemieHHBIX NPHMBIKAHUAX K IOSCY HPAMOYTOJBHOITO THYTOCBApPHOTO
npoduis B K-06pa3HBIX B OMOPHBIX y3nax (CM. pUCYHKH 25,4 1 6) nipu ¢ < 15 MM (¢ — nosnoBuna
PACCTOSTHHUS MEXIY HOCKaMH 3JIEMEHTOB PELIETKH ) HECYLIYIO CTIOCOOHOCTh HOsica Ha OTTHG TTOJIKH

CHIEQYET IPOBEPATE A KaXXIOro NPUMBIKaHUs B OTHEIBHOCTH IO Q)OPM)’IIC

o
NI+ 1M1/dy < VelyoRyt* (5 + 527) + Ryatad],

sine

(102)

rae N — ycuive B 3JleMeHTe pelleTKy;
M — usruGaromuit MOMEHT B HPUMBIKAIONIEM 3JEMEHTE B IUIOCKOCTH Y3Jla B CEYECHMH,
COBIIaJAIOLIEM C IIPHMBIKAIOIIEH NOMKOH 1osca;
Ye — K03t duiMeHT yenosuil pabotsl, npuaaMaemsii mo CII 16.13330;
vp—Kko3dduunent, parusiii (1,5 — 6/ R)), ecm mosc cxar npu 6/ Ry > 0,5, 1 1 — B OCTATBHBIX
clyyasx;
© — NPOOJIBHOE HANPsDKEHHE B aHEH [0sca CO CTOPOHEI PaCTAHYTOro pacKoca;
Ry — pacyerHOe CONPOTHBIIEHHE CTAH TI0sCa;
Rya — pacueTHOE CONPOTHBIECHHE CTANH NIEMEHTA PELIETKH.

15.2.3 B HeNOZKPEINICHHBIX NPUMBIKAHHSAX K MOSCY NPAMOYTONBHOIO THYTOCBapHOIO
npo¢uns B y3nax T-obpasHoro tuma (cM. pucyHok 25,6), a Takxke B K-06pasHBX W ONOPHBIX
y3nax, npu ¢ >15 MM HecyuIyro cnoco0HOCTE HOsica Ha OTrH6 IOJIKH CIEAYET MpOBEpATH IO
dbopmyne

NI+ IM1/dy < 0.9y, (voRyt? 2220 4 R 1), (103)

Ilpn dy = d — no popmyne

2
IN| + IM/dy < ¥c(3Yp 35 + Ryatad).

15.2.4 Y3ansl ¢epM U3 OBYTaBpOB C MapajuieNbHBIMH TPaHAMH MOJIOK (CM. pHCYHOK 26)
cleAyeT IPOBEPATH coryiacHo 15.2.1, a TaKiKe yUHUTHIBATE!

- HECYILYIO CHOCOGHOCTD YJacTKa CTEHKH 1105ca, COOTBETCTBYIOIIETO CXKATOMY 3MEMEHTY
PpEIlETKH;

- HECYII[YIO CIOCOOHOCTH MOIEPEYHOro CEYEHH NOsCa Ha CABHT.

15.2.5 B ciay4yae OOHOCTOPOHHETO MPUMBIKaHH K JBYTAaBPOBOMY IIOSCY ABYX MIu Gonee
JBYTaBPOBBIX 3JIEMEHTOB PEIUETKH C YCHJIMAMH pa3HBbIX 3HAKOB (CM. pHCYHOK 26.4,6), a TaKxe
OJXHOTIO 3JIEMEHTa B ONOPHBIX y3J1ax (cM. PHCYHOK 26,6) npu g < 15 MM HecyIyio crocobGHOCTE
IIOJIKK MOsiCa CIIEAYET NPOBEPATH JUIA KAXKIOTO MPHUMBIKAIOLIETO IIEMEHTA 1o Gopmyrie

(104)

86 t }'u‘\; ‘\Ji
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105
(N*y_J/[rchRyxz ( 2% +D—2+ ZD‘EJ* Ryd(Ad —ldd)] <1, 19

db d ksinz a db sina

rae yp — xo3hbuuyenT, onpepensemsiit no 14.3.2.2,

15.2.6 Hecymyro cnocobHOCTs y49acTKa CTEHKHM IBYTABPOBOI'O Iosica IoA HEeHCTBHEM
CKATOro 3JIEMEHTA PEIIETKH U3 NPSMOYTOJHFHOIO ITHYTO-CBApHOTO NMPOGhUIIS CIEAYET IPOBEPATH
no dhopmyne

Nsina/[10v:yp Ry tw (t + 1) S 1. (106)

Hecymiyio crnoco6HOCTS y4acTKa CTEHKH OBYTABPOBOTrO Iosica HOX ACHCTIBHEM CXXaTOro

JBYTaBPOBOT'O JIEMEHTA PEIIETKH CIIeAYyeT IIPOBEPATh 1O hopMyine
" Nsin®o/ (1,5v:yp Ryds tw) 1, (107)
TIe ty — TONIINHA CTEHKH T0fCa.
15.2.7 Hecymyio cnoco0HOCTh IONEPEHHOr0 CEeYeHUs JBYTABPOBOTO IIOfAca IIOX
BO3IeiicTBHEM NTONIEPEHHOH CHIIBI B y3JI€ CIIEAYET IPOBEPATE 1O opMylie
O/ {yeRs[A= Q2= Dt+(tw+2r)t]} <1, (108)
rae O — nomnepeyHas CHJIa B y3Jie, paBHas MEHbLIEMY H3 Ipou3BeneHuH N sino;
Rs — pacyeTHOE CONPOTHBIEHHE CABUTY CTANH II0SCE;
z=1/J1+16(g*/3t*);
¥ — panuyc 3aKpyrieHHs npoduid nosca.

15.2.8 Hecymyio cnoco6HOCTb ABYTABPOBOTO 3JIEMEHTA PEIleTKH BONH3M NPHMBIKAHUA K

TIOSACY CIEYET NPOBEPATSH 110 GopMyie
N(140,05d/ 0/ (Ye ya Rya Aa) < 1, (109)
rze ¢ — ko3 bULEeHT, IpUHAMaeMbIH 1o 14.3.2.2.

Mmuoxurens y oTHomenus d / ¢ B umcnurene dopmynsl (109) ans npuMbIkaomux
9JIEMEHTOB U3 IPAMOYTOJBHOTO THYTO-CBAPHOI0 NPOd U CIEAYeT NPUHUMATE B Y3Iax:

K-o6passoro tuna pasasm 0,14;

onopHsx — 0, 06;

T-o6pa3Horo tuna — 0,10.

15.2.9 CeueHus cBapHbIX IIBOB, IPUKPEIUISIOIIX 3JIEMEHTH! PEIIETKH K I0SCY, ClIEAYeT
OpUHAMATh COOTBETCTBEHHO MPOYHOCTH YYACTKOB (MONOK, CTEHOK) ABYTABPOBOTO 3NIEMEHTA
PELUETKH.

15.2.10 B y3max ¢epMm, YCHICHHBIX HAKIOHHBIMM IUIaHKaMH (PHCYHOK 27), cremyer
NPOBEPATH HECYIIYIO CHOCOOHOCTH Y4acTKa CTCHKH JIBYTaBPOBOTO IIOSCA, COOTBETCTBYIOLIETO
SJIEMEHTY PEIleTKH, 1o dopmyie

IN| + |M|/dy < 2YcYaYpRytyd/sin . (110)

. I_l Lt
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Pucynok 27 — 'Y3en gepmbl, yCHIeHHbII HAKJOHHBLIMH IJIAHKAMH
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Kpome Toro, cnenyer IpoBepaTh HECYINYIO CIOCOOHOCTh HAKIOHHBIX IUTAHOK, OHpeNeNis
IEeHUCTBYIOIIYIO Ha HUX CHITY Kak pasHOCTH MEXIY YCHJIHEM B dJIEMEHTE pemeTkH N U Hecyuiei
CIIOCODHOCTEIO BJIEMEHTa, BRYHCICHHO B COOTBETCTRBHH ¢ 15.2.8.

15.2.11 Popmyner (102)—~(105) mocTpoeHH! Ha AOMYHIEHMH OIHOBPEMEHHOTO pa3BHTHA
IUIACTHYHOCTH B IIOJIKE TOsSCa U KOHTAaKTHPYIOINEM C Heil yJacTKe CTEHKH MOJIKH 3JIeMEHTa
peuerxu. Popmynst (106), (107), (108) u (110) ocHOBaHEI Ha YIIPOLIECHHEIX NPEACTABJICHUIX O
paboTe moscHON CTeHKH B 30HE y3nma. Pacuer nmo dopmyne (109) mpumbixanuii 31eMEHTOB
PELIETKH K3 MHYTOCBAapHEIX Hpodmieil TUMHATHPYET HECYHIYIO CIIOCOOHOCTH HENMOAKPENNEHHBIX
Y370B B JOBONLHO LIMPOKOM AMana3oHe IapaMeTpPOB, 3HAYMTENBHO CHHMXas KOI(QGOHUHMEHT
HCIIONIB30BAHUS CEYECHHS 3THX 3MEMEHTOB PEIIETKH M Tpelys, TEM CaMBIM, IIOAKPENNEHUS ITOJIOK
MOSACHBIX JBYTaBPOB.

15.3 Koncrpynposanue

15.3.1 [IlpuMplKaHus 3JEMEHTOB pelleTKH K II0fcaM CleJiyeT IpPOEeKTHPOBaTh
HecacOHOMHBIMU CBApHBIMH.

15.3.2 Jina ofecmeyeHus Hecymeidl cnocoOHOCTH Y3I0B HOJKH ABYTaBpOB B MeECTE
NPUMBIKAHUS K HAM BIEMEHTOB PElIETKH CIEAYET MOAKPEIUISTH NPOJONBHBEIMYE HAKJIOHHBIMH
IIaHKaMH (CM. pUCYHOK 27). B MecTax NpHMBIKaHHS JIEMEHTOB PELIETKHE U3 JBYTaBPOB, a TaKXe
B T-06pa3sHbIX y371aX €O CTOMKAaMM IIpH HATMYHK BEPTHKAIBHBIX (PACOHOK JUIS KpEIIEHUs CcBs3ei
TpebGyeTcs ycTaHOBKA ITapHBIX pebep XECTKOCTH.

15.3.3 YKkpynHATENbHBIE CTHIKH (epM CIeAyeT MPOEKTUPOBaTh GONTOBBIMHU (IIaHIIEBHIMH:
B YPOBHE CKAaTOr0 1osica — Ha OOLIMHBIX, B YPOBHE PacTIHYTOrO MOSCa — Ha BBHICOKONPOYHBIX
6onrax (cM. 12.3).

15.3.4 TopusonTansbHble cBA3H MO hepmam clienyeT KpelmuTh K Hapy>KHBIM I0JIKaM MOSICOB.

15.3.5 B coemuHeHMH ¢ KOJOHHaMM (HAJKOJNOHHHKAaMH) HEOOXOMHUMO HCKIIOYATh
BepTUKalbHBE MEpeMEIEHNs KOHIA BEpXHEro mosca M o0ecrnedHBaTh €ro OPH3OHTANIBHYIO
MTOJBUXKHOCTH HA BEJIMYUHY CMELIEHUS OTHOCUTENHHO ONOPHOTO y3J1a.

15.3.6 YrnoBsie BB Ha (HOCKAX» BJIEMEHTOB PEIIETKH M3 FHYTOCBAapHAIX npoduieH npu
17> 5 MM cieLyeT BBIIONHATH ¢ TPeABAPUTENLHOMN TOATOTOBKOH KPOMOK (pHCYHOK 28).

15.3.7 PaccTosHre MeXAy IONEPEYHbIMH IIBaMH Ha HOJIKAX I0ICOB (Y HOCKOB SJIEMEHTOB
DELIETKH) CIEeAyeT IPHHHUMATE HE MEHee:

5 MM — B OIIOPHBIX y371aX M CTBIKOBEIX y3J1aX C)KATOTO HOsCa;

20 MM — B OCTaNBHBIX CiIyyasax (CM. g Ha pucyHke 27).

Rl
| / = I
% 2-Snm

a B S, MM
35°-45° 90° 2-3
46°-60° 75° 3-4
61°-90° 55° 3-5

Pucynok 28 — lerann NpuBapKH «HOCKOB)» FHYTO-CBapHBIX npodmeit
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16 KoHeTpyKnMH U3 KPYIJbIX TPY0

16.1 O6mue noJIoKeHUn

16.1.1 PemeTuaThlie KOHCTPYKHMH K3 TPYD CIeOyeT NPOEKTHPOBATh C HENOCPEACTBEHHBIMHU
(6e3 ¢acoHOK) CBapHHIMH COEOMHEHMSAMH CTepXHEH B y3Nax, NpedyCMaTpHBas BBINONHEHME
¢durypHO#f pe3skm M pa3ldelKH KpOMOK Tpy® MHNd TakuX COeJHHEHHH Ha cHeluanbHEIX
razope3aTelbHEIX MallHHaX.

16.1.2 B pemeryaTsix KOHCTPYKLHSAX, OCOOEHHO IIPH SKCIUIyaTaliMM MX B arpeccHBHOHR
cpeznie, CeLyeT BBINOIHATE U3 TPYO Kak CXKaThle, TaK M pacTAHYTHIC CTEPXKHM, IIPH 3ToM Haubolee
HarpyXeHHEI€ (CxaTsle — n1pu rubkocTy He 6onee 60) BEITONHATE U3 CTANH C MPEZENIOM TEKYUECTH
440 MTTa (4500 krc/cM?) u Gonee.

16.2 Pacuer

16.2.]1 Ilpn pacuere cBapHBIX CTBIKOBBIX COCAHMHEHMH TPyOUaTHIX JJEMEHTOB IIPH CBapKe
6e3 MOAKIAHHOTO KONbLA CIeXyeT BBOAMTE Ko3hUUMEHT ycnoBuit paboTet Ywe = 0,75, a
COeNMHEHNH BIPUTHIK (TaBPOBBIX) C YIJIOM pacKpsiTHs wuBa Oonee 30° (paccunTeiBaeMBIX KaK
CTBIKOBEIE) TIPH cBapKe 0e3 moaBapKu KOPHA — Ywe= 0,85.

16.2.2 PacueTHple JIJMHBI lof DJIEMEHTOB peEIIETYATHIX KOHCTPYKIMH u3 Tpy6 ¢
6ecdacoHOYHBIMHM y3JIaMH, 33 HCKJIIOYEHHEM 3JIEMEHTOB IEPEKPECTHOH pEINETKH, CJEHyeT
NPUHUMATH 10 Tabnuue 46.

Tabnuua 46
PacueTHas nnvHa /s
TI0ACOB, TIPOYHX 3JIEMEHTOB PELIETKH
Hanpasnesue IOROTLHOT KarnGa OMOpHBIX | 6e3 CRMOIMBAHMS €O CIULIOINMBAHMEM KOHLOB _
PacKocoB U KOHLIOB OZHOTO WK ABYX |mBYX B 0HO#M
OTIOPHBIX B PasHbiX TWIOCKOCTH
CTOEK TUIOCKOCTAX
B IU10CKOCTH pelieTku / 0,851 09! 0,951
B HanpasfieHUH, NePIIeHIHKYNSPHOM K
TI0CKOCTH PELIETKH (M3 MNOCKOCTH
PEILETKH) h 0,851 0,94 0,95 4

T1p i MeyaHue— B nactosmel Tabanue NPUHATH CleAyIoie 0603Ha4eHHs:
1 ~ reomeTprueckas JUTHHA 3JIEMEHTA (PAaCCTOSHHUE MEXKIY LEHTPaMH Y3II0B);
11 — paccTOANME MEXIY Y31aMH, 3aKPETLTEHHBIMH OT CMELICHUS U3 TIOCKOCTH PEMIETKH,

16.2.3 Pacuyer Ha DIpOdYHOCTH ONEMEHTOB M3 TpyOs auamerpoM D M TONUHMHOH f €O
CIUTIOIICHHBIMA KOHIIaMH, MMOOBEDXCHHBIX ILEHTPAJBbHOMY CXKATHIO, CIEAYET BBUIONHATH MO
dopmyine (5) CIT 16.13330.2017 ¢ yueToM K03 PUHEeHTa Yor, OIPEAENIEMOTO:

a) npu cBOGOAHOM (OPMUPOBAHHH IMEPEXOMHOT0 YydacTKa OT KpYIJIOTO CEueHHS K
CITIOMIEHHOMY (C HEIUIaBHBIM NEPEXOIOM) Io hopMmyte

Y =1-0,015D/t, (111)
Ho He Oonee 0,7 u He menee 0,3;

6) mpu NpUHYANTENbHOM GOPMHPOBAHHHU MIEPEXOIHOTO YIacTKa [C MIaBHBIM IEPEXOIOM Ha

muHe (2,5 — 3) D] mo dopmyne
Yer=1,3-0,015D /1, (112)
Ho He 6onee 1,0 u He menee 0,4.

16.2.4 PacueT cBapHbLIX CTBIKOBBIX COEAMHEHUH 3MEeMEHTOB M3 TpyD Ha HEHTpalbHOE

pacTshKEHHE MM CXaTHE ClIeNyeT NPOU3BOMHUTE 10 hopMye

N/ (@ Dmt Rupywe) £1, (113)
rae Dy — cpenanuit (paBHbIii MONycYyMMe HapyXHOTO ¥ BHYTPEHHEr0) JuameTp TpyOs! ¢ MeHblel
TOJNIHHON CTEHKH;
! — HaUMEHbIIAs TOJIIHHA CTEHKH COSIMHAEMBIX TPYO;
Ryy ¥ Yyc — pacyeTHOE COMpOTHRIEHHE U K03h(PULMEHT yciaoBuii paboTEI CBapHOrO CTHIKOBOTO
COeIMHEHHS COOTBETCTBCHHO, IPUHUMaeMBlit B cooTBeTcTBrH ¢ 16.2.1.
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Pacuer cRapHBIX CTHIKOBBIX COeOMHEHHMM He TpefyeTcs BHIIONHATH B CIy4ae CBApKH Ha
NONKJIAAHEIX KONBLAX C IPUMEHEHHEM cBapounblx Marepranos o CIT 16.13330 u duzuyeckoro
KOHTPOIIS KauecTBa PacTSHYTHIX HIBOB.

16.2.5 PacyeT cBapHBIX COSIOMHEHMH B HPHUKPEIUICHHSX 3JEMEHTOB M3 TPYD BOPHTEIK K
IpYyruM JAeTaisM (pUCYHOK 29) ¢ HMIMHAPHYECKOH HIM INIOCKOH IOBEPXHOCTHIO (IOTOBHBIM
JIETIAM) NIpH AefCTBHN POXONBHOM CHIIBI N CleNyeT BEIIOTHATS ITo hopMynaMm:

N<Z0,85 (Swh + Swr); (114)
N <28, (116)

rae Swn ¥ Sy — HeCyIas CrocoGHOCTH ISTOUHOM H HOCKOBOH YacTelt COOTBETCTBEHHO CBAPHOI'O
mBa (yacTelf LIBa, OTHOCAIMXCA K IIONIOBHHE CEYEHMS PacKkoca €O CTOPOHEI,
OCTPOr0 M TYHOTO YIJIOB COOTBETCTBEHHO IIepecedeHHs OCH Tpybel ¢
TIOBEPXHOCTBIO FONOBHOMN JeTant), onpenenseMas o GopMymam:

Sin = (td hoah Ruy Ywe+ kf [\xyh Rwd) Yes (] 17)

Swr = (12 hvar Ry Vet kf lwfr Rwd) Ye, (118)
3eck Ryy — pacueTHOE CONpPOTHBJIEHHE CBAPHOTO CTHIKOBOTO COSHMHEHMS PACTSDKEHHIO HIH
CKaTHIo, IpUHAMaeMoe B cooTBeTcTBHH ¢ CIT 16.13330;

Rya — MeHBIIEE M3 ABYX 3HaueHuH: 0,7 Ryy UM Rus;
Ryr ¥ Ry- — pacueTHbIe CONPOTHBACHUS YITIOBOTO IUBA cpe3y (YCIOBHOMY) IO METANNy HIBa ¥ MO
METALY IPaHUIIBl CIITIABIICHHS COOTBETCTBEHHO,
14— TOJIMHA CTEHKH NIPUKPEIUIieMOi TpyOs;
kr— xarer (BBICOTa) YTIIOBOTO 1B,
lvah ¥ heat — CyMMapHbBIC JUIMHBI YY4CTKOB IIIBA, PaCCMarpHBaeMBIX KaK CTHIKOBBIE IIBBI, B
ISTOYHOM» ¥ KHOCKOROIMY YacTAX IIBa COOTBETCTBEHHO;
hym B Ly — cyMMapHBIE [UIMHBI YYacTKOB ILBa, PacCMATpPHBAEMBIX KaK YTOBBIE WIBBI, B
CIATOYHONY M «HOCKOBOMH» YacTHX IHBa COOTBETCTBEHHO,
Ve — KO3 HIMEHT yclnoBUii pabOThl CBAPHOrO COSAMHEHUSA BIPUTHIK, NPHHHUMAEMBIH B
cootBeTcTBUH ¢ 16.2.1.

B KadecTBe YIIIOBBIX HIBOB CNIELYET PacCMaTpHBATh:

a) IpH pe3ke KOHIIa IpHKpernsseMo TpyOs! 6e3 ckoca KpOMKH (CM. PUCYHOK 29,8) — y4acTKu
1Ba, JUIf KOTOPBIX YTOJI pacKphiTH LiBa 0, onpenensemsiii mo Gopmyne (119), cocraBnser Menee
30° unu Goxee 60°;

6) mpu peske KOHIA NPHKPEIUITeMOH TPyObI CO CKOCOM KPOMKH IOJ TMOCTOSIHHBIM HIIH
MEPEMEHHBIM YTIOM O (CM. pHCYHOK 29,2 U 0) — YYaCTKH, IUIs KOTOPBIX 3HaueHHe b, BEMHCIEHHOE
o dopmyne (119), coctapnser menee 15° wim Gosee 60°;

B) IpU pe3Ke KOHIA NpHKperiieMoff TpyOel ¢pesoit (cM. pucyHox 29.e), a Takke B
COEZIMHEHUAX ¢ MPOMYCKOM IPUKpeIIseMoii TpyOH! Yepe3 OTBEpCTHE B TONOBHOM AETaNH — BCIO
JUIAHY LUBA;

I) TpU TepecedeHHM pAacKocoB Mexny cobol, ecin paccMaTpHBaeTCs NPUKpPEIUIEHHe
«OpoMyHIEHHOro» (HE NpPEpPBaHHOTO Ha JIHHUM JIepeceyeHMs) packoca K  OpYroMy
{(«IIpepBaHHOMY»), — BCIO INIHHY Y4acTKa B3aHMHOT'O TIepeceyeHHs PacKOCOB.

OcranpHble YYacTKH LIBA CIEAYET pacCMaTpPHBaTh KaK CTHIKOBBIE IIBbL

Vron 6 cnenyet onpenensTs no hopmyne

8 = arcsin(B,,sin?@g + cos x cos@, X /1 — BZ;singy), (119
rae Bm = dw / D — OTHOLIEHWE BHYTPEHHETO JUaMeTpa MPHKPENseMol TpyObl K HapyKHOMY
ZuaMeTpy rojloBHO# neTamy (IIpy MPHKPENTIEHHH K IIOCKOoHNoBepXHOCTH B = 0);
@4 — YT7IOBas KOOpOHHATa NpHKpemnseMoff TpyObl INs paccMaTpHBaeMOM TOYKM INBa,
OTCYMTHIBaEMasl OT «HOCKOBOH» 06pasyroueii.

IMonxyto MMHY «IATOHHON» lwh ¥ «HOCKOBOH» ly YacTell 1Ba CIEAYET ONpemensaTsh 1o
rpaduky pucyHka 30, a OTHOCHTENBHYIO [UIMHY YJacTKOB YIoBOro WBa lym/ lwn # hefi / Ly — 1O
rpaduxam pucynka 31.

JITMHEBL yYacTKOB CTRIKOBOTO LIIBA PABHBL Lwgh = hwih — b bvar = vt ~ bufr.

Z B HABCP |



94

CII 494 .1325800.2017

- N |
W RN
2 = ==\
A . X \
Fdy,, /2 Ieut
aus/ L din 4 \ Q?
- ’ LV‘/‘T <
x " 5| c «\ C X,
4| ] ]
. IJ' 1 \ P 1'\0
1} A 2"8 i
tf TSt & .
1 AT 2 €7\ . 4
0 . 7,
s . .
/ 8 t 1h
Al | ¢
0 90 189°
8 e ¢ r+ t o r
i &} + -1 85 -9
Geoote -am::;# ”-‘\/ y o
2
7y w @
§ ]
3 L = w
] w=0 ") ot
e .
80 -8
6
8 §

a — pa3BepTKa npukpenseMoii Tpy6bl (4 ~ Hocok; B — Gopt; C — nATKa); 6 — 3MOpa yria packpsiTHA CBapHOTO
11IBa Npy pe3ke 6e3 CKoca KPOMKH; 6 — CEYEeHHUs LIBa NPY pe3ke 6e3 CKoca KPOMKH; 2 — TO XKe, CO CKOCOM KPOMKH 1ol
NOCTOSHHBIM YIJIOM ®; O — TO e, CO CKOCOM KPOMKH HOX [TEPEMEHHBIM YTTIOM @; € — TO Xe, (pesoil

Pucyunox 29 — Cxembl ceuennii CBApHOro 1iBa B y3JI0BOM cOeJlHEHHH ABYX Tpy6
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a — 6e3 ckoca KpOMKH; 6 — CO CKOCOM KPOMKH
Pucynok 31 —~ T'paduxn ans onpenenenns kodpduumentos by / Lon 1 by | Ly npn peske Tpy6

16.2.6 Pacyer y3ma pemerdaroii TpyOyaroif  KOHCIpYyKUMHM  (IIOCKOM  HIM
IPOCTPaHCTBEHHOH (hepMEl), COCTOSIIEro W3 ONHOTO (PUCYHOK 32,6, H ) He IpephBalOIErocs B
y3iie TpyO4aToro smeMeHTa, C TOHKOCTEHHOCTEIO (8 = D/f) He MeHee 20 u He Gonee 60, umu n
NPHMBIKAIOIIHX 37IEMEHTOB (PUCYHOK 33), Ha MECTHBIN H3ru6 (IPOMATHE) CTEHKH I0sca CleayeT
IPOH3BOMMTh JUIA NMpPUMBIKAHHA Kkaxaoro (j-ro) snemenrta (d; = 0,2D) npH BCEX pacueTHBIX

COYETAHHUSIX YCHIIMH B 3IeMeHTaX y31a 110 $opMyJiam:
2 . . (120
IY ey Nisinou/ wil / (Yo vy S) < L;j=1,..., 13
i=1

INj sin oy / (y; 28) < 1, (121)
rae i— HOMEpP NPUMBIKAIOLIETC 3JICMEHTA,
J — HOMeDp paccMaTpHBaeMOro MPUMBIKAIOLIETO 3JIEMEHTa;
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Ni, Nj — ycuiue B IIPHMBIKAIOMIEM SIEMEHTE, IPHHEMAEMOE C YYeTOM 3HaKa (KIMHC» IpU
paCTSKEHHM, «MHAHYCY» IIPH CHKATHH);
Mi— ko3 GuumenT, npy i = onpenenseMsri o Gopmyne
Yy 17M,
Yo BT

. ?
75 Nl sing,

npui#ju=1.
3nech Y4 — kK03 GUIMEHT BIMIHUS 3HAaKa YCHIHS B pacCMaTpHBaeMOM INIPUMEIKAIOIIEM

3NeMeHTe, NpuHHMaeMbli paBHbM 0,8 npu pactsoxennu u 1,0 — B ocTapHBIX
crydasx;

I — ITMHA ydacTKa NPHMBIKAHHS pacCMaTpHBAEMOTo deMeHTa (Ans TpyGuaThix
aNieMeHTOB [ = d; / sin o);

¥ — ko3 dHIUERT BIMAHAS JUIMHE! NPUMBIKaHUA PACCMaTPHBAaEMOTO JEMEHTa, JUIL
HELMIMHAPHYECKHX NPHMBIKaHUH onpenessieMsrii no Gopmyie

I.-b

- LA
75 =1*30p=s,)’
JUIS UMITHHAPHYECKUX IPHMBIKaHu#A (TpYO) Y4 = 1;
bi unmu b; — mypyHa NPHMBIKAIOWIETo 37eMeHTa (Ui Tpyb4aroro sieMenTa b; = d; wiu b; =
a);
S — XapaKTepHCTHKa Hecylileit CIOCOGHOCTH Tosca, OnpeaenseMas o opMyine
S=13(1+0,028)t2Ryye; (122)
3fechk 8 = D / t — TOHKOCTEHHOCTb I10sICa;
Yo — K03 GUUHEHT BIUSHUS IPOJOIBHOMN CHITBI B IOSICE, ONPENEINIEMBIH IIPH CKATUH B [IOsACE
o ¢popmyie
Yoy = 1-0,5 (F; / AR,Y, (123)
B OCTaNbHEIX CIydasx yp, = 1;
31ech Fj — IpOJoNbHAA CHNIA B NIOSACE CO CTOPOHEI PACTAHYTOr'O JIEMEHTA PEIIETKH;

Yy — K03 GUIMEHT BIUSHUS NOIKPEIUIEHNS CTEHKH IT0sica B y3JIe ONEPeYHbIMH pebpamu,
muadparMamMy M T. 0., [OpUHAMaeMBbI# paBHEIM 1,25 §[pH  pacmonoXeHHH
nmoAKperusoLero pedpa B iipezienax yJacTKa paccMaTpHBaeMoro NpHUMbIKaHus 4 1 — B
OCTaIBHBIX CIIYJasx;

&j — Kod()(UIMEHT BIMIHHS DPACHONOXKEHHS KaKAOTO M3 CMEXHBIX NPHMBIKAFONIIX
9JIEMEHTOB I10 OTHOLIECHHIO K paccMaTpHBaeMoMy (j-My), onpenenseMslii o tabume

47,
npui=jez=1;  yi=arcsin Pui,
npu Bi < 0,7 vi = 1,05 B; (B: cm. Tabmuuy 47),
pu B> 0,7 vi=1,05 B (1 +0,1585),
ﬁwi = bui/ D;

bwi — IIMpHHA OXBATA IOSICA IPUMBIKAIOLIMM SJIEMEHTOM MEXAY KPOMKAaMH CBAPHOTO LIBA
(nipu B £0,7 Bwi = B, iput B > 0,7 bwi = bi— ta).

B HABCP |
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a — K-o6pasHbiit; 6 — X-00pa3Hsiii; 6 — ONOPHBIH
Pucynok 32 — Y3nsl Gepm H3 KPYrabix Tpy6

lf

| ety

A— narka; B — 6opt; C— HOCOK
Pucynok 33 — Y3en npocTpancTBeHHOH pemieT4aToil KOHCTPYKIHH H3 TPYO

Tabnuna 47
PacnonoxeHne 0Cl CMEKHOTO Tem Sij €
NMPHUMBIKAIOLIETO 3/1EMEHTA OTHOCHTENBHO ana
OCH paccMaTpUBaeMoro M
C 1o K - ] 1,3¢,(1+0,026)
- ij
TOM XK€ CTOPOHBI 110fACa
P 1+0,040
Ay 3. (1+0,025)
2 i W ,( + U,
C npOTHBONONOXKHON CTOPOHH! 1105Ca 0<s;<D cos [""] —_———1
P P X g 2D )| 145,48, +56p°
zD 0
ITpuMeyanue— B Hacroswed TaGnuue NPUHATS! cnenylomue o603HaueHns (cM. pUcyHoOK 32):
gij — HauMeHbIUEe PAaccTOSHHE BAOMbL OCH TNOACA MEXVY CBADHLIMM IIBaMM, NMPHKPEMIAICHIMMU K MOSACY
PaccMaTpMBaeMBblii B CMEXHBIH 37eMEHTH! PEIIeTKH (POAObHbIH MpocBeT):
= (2 o B By )
o= (P + N_bf B, B
8y (2 + eU)(Ctg @ + ctg @) 2 (sincq + sinay )’
$ij — PACCTOSHHE BAOJIb TI0SCa MEXAY 6OpPTaMH PacCMATPHBAEMOTO M CMEXHOT'O IIPHMBIKAIOLINX S1EMEHTOB:
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Sij = (g ’1 - [32M + e,‘j) ctgo; + (% ’1 - Bﬁ,’ + eij)ctgaj;

Bi = bi / D — oTHOLEHNE WUPHHBI TPUMBIKAHKA CMEKHOTO INEMEHTA K AMaMeTpy nosca (1ns Tpy6uaTsix
anementoB Bi = di / D).
3nauenus {y cnenyer NPHHKMATH PaBHBIMU:

npu gy <0 £i=0,6;
npu0<gi<D  Ly=1-04(l-gy/ D),
npu gii 2 D Gi=1.

16.2.7 Hecymyio cmoco6HOCT: CTEHKH TpyO4yaThIX O3JIEMEHTOB peLIeTKH BOMH3M
NpPUMBIKaHHS K [I0SCY CIeAyeT NPoBepATh 1o Gopmyite
_Nrzd) (124)
yc}'dycdRydAd -
rae e — ko duunenT, npuHuMaembiii paubM: 0,008 — ans packocos B K-oGpasHbIX y3nax, npu
pacyete NpHUMBIKAHWHA KOTOPHIX 3HageHHe Koddduuuenra Cj, ONpencnsIeMoro Io
tabnuue 47, cocrapnseT meree 0,85; 0,015 — B ocTanbHeIX claydasx;

Yed — KO3 duIMEHT ycioBHil paboThl, mpuHUMaeMbii paBHbmM: 0,85 — 114 aneMeHTOB,
NEepeceKalomuXcs B y3Jle ¢ JBYMs OPYTHMH 3NEMEHTaMH, UMEIOIHMH PasHble 3HaKH
ycunmif; 1 — B OCTaNBHBIX ClTyYasX.

16.2.8 Ipu noakpenneHuH CTEHKH 10sca B y3JIe (B MECTax PHUMBIKAHHS paccMaTpUBaeMoro
TPHMBIKAIOUIETO 3JEMEHTA) Npuierarmeit H OIpHBapeHHON K NOSCY HAKNaAKoH TOJILMHOH I,
BMecTO Ry B popmyte (122) cienyet npuHUMaTh pacyeTHOE COPOTHBIICHHE MaTepHana Hak/IaJIKu
Rya, BMECTO t — NpHBENEHHYIO TOJIIHHY lo, NPHHUMAeMYIO DaBHOM: I PacTSHYTHIX
NPAMBIKAIOIIHX JIEMEHTOB /g4, HO He Gouee 1,5¢; mist cKaThIX — fmax + 0,25tmin, THE tmax — OONBITAS,
a fymin — MEHBIIAA U3 TONIIMH [ H {5.

16.2.9 TIpouHOoCTH CBapHBIX IIBOB B CIIy4ae pe3KH TPyG €O CKOCOM KPOMKHU CIECHyeT
[IpOBEPATH O YopMmyne

1L,OSN 125

LN (125)
AR,

rhe Ryy — PacUeTHOE CONIPOTUBIIEHHE CBAPHOrO CTHIKOBOTO COeNMHEHHMS, mpruuMaemoe mo CII

16.13330.

16.2.10 B ciyuae, eciii paccMaTpHBaeMbIH 3JIEMEHT peLIeTKH NEpecekaeTcs B 30He y3ja ¢
M CMEXHBIMH dJIEMEHTaMH (PHCYHOK 34), paclosnoxeHHBIMH B TOH ke IUIOCKOCTH IPUMBIKAHUS
(®©=0), Bmecto N; sin 0; = Nj sin o B popmynax (120) u (121) cnexyer npuHAMaTs NPHBEAEHHOE
yemime Pep, onpenensemoe o dopMyie

Pepj = P + Xie1 &jPuis (126)
rae Py — 3HadeHHA P; [Ng K@OKZOro M3 CMEKHBIX OSNEMEHTOB, IIEPECEKAOIMXCH C
paccMaTpHBaeMbM (j-M);
&y — HONSA IEepUMETpa CEYEHHS CMEXHOIO 3JIEMEeHTa, COOTBETCIBYIOILAs YYacIKy ero
NepeceyeHus ¢ paccMaTpUBaeMbIM ([UIs TpyOUaThIX 3MeMeHTOB &y = Iy /ndy);
afech ly, di — IUMHA Yy4YacTKa HepHMeTpa CEedYeHHS CMEXHOTO 3JIeMEeHTa,
COOTBETCTBYIOINAS IIEPECEYECHHIO € PAacCMaTpUBAEMbIM, M HAPYXHBIH [OuaMeETp
CME)XHOTO 3JIEMEHTA COOTBETCTBCHHO.
Ecinu cBapHO# 1I0B HE OXBATHIBAET BCETO NIEPUMETPa CMEXHOT0 JIEMEHTa (pUCYHOK 34,6),
TO &)y CENyeT NPHHUMATh PaBHBIM
i/ (Symt biow),
TO€ Yl=1 ixw — CYMMa YYacTKOB IIEPUMETPA CMEXKHOIO 3JIEMEHTA, COOTBETCTBYIOMWMX YJACTKAM
HaJIOXXEeHHS CBapHBIX [IBOB.

Ecnu y snemeHTa pelieTKH, NEPECEKAOIIErocs ¢ IPYTHMH B 30He y37Ia, IPUBapKa K MOSICY
orcyrctByer wnH Mana (§p < 0,25, rae &p - nHons mnepuMeTpa CedeHHd OJEMEHTa,
COOTBETCTBYIOIIas YYaCTKy €ro NPHBapKH K HOsACY), TO NeHCTBHE TaKOTO 3JI€MEHTa Ha HOsC He
ClelyeT YYMTHIBATh, T. €. 3HaueHue P; umu P; nns mero B dopmyny (120) He noxcrasnars, a

| RHAZCE o
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TIONIHOCTBIO paclpenessth nobasnenueM &y Py MEXIY CMEXHBIME 3JTEMEHTaMH,

’7\ 1 oz /N*

9

LJemany mpylor &

LWl 1IN

2
wf"kw’ Ik[ + ’!,kn

a— ¢ aByMs aneMenTamu peuterku (1 — passeprka Tpy6n! 1; II-passepTka TpyOhi 2); 6 — € TpEMA INEMEHTAMH
peweTkH (Co CTUNOMHBaHHEM CTOHKH); ] — «IpepBaHHBIMY INEMEHT PeLIeTKH; 2 — «IIPOMYLIEHHLIH» dNEMEHT
pelleTKy; 3 — Y4acTOK B3aHMHOTO [IEpECeYeH s 2/IEMEHTOB PELETKH
Pucynox 34 — BeciacoHoUHbIE Y3IbI ¢ epecedeHHEM 31eMEHTOB pelHeTKH MexKay coboil

16.2.11 Jins xaxmoro sIeMeHTa DEINeTKH, NepeceKarolerocs B y3l€ C JPYTHMH
SNIEMEHTaMH, CJIeIYyeT IpOBEPSTH COBOKYNHYIO IPOYHOCTH CTEHOK BCEX 3JIEMEHTOB (mofca u
PEIIETKH), C KOTOPEIMH NlepecekaeTcs paccMaTpuBaeMBIi 3JIeMeHT, 1o hopMyrne

$pi¥YDpWp;S
N; < 1,5v4 g=1 pJSil::;px; E, (127)

rae N;— ycuiue B paccMaTpiUBaeMOM JIEMEHTE;
Sp— XapaKkTepHCTHKA HecynleH CioCOOHOCTH KaXKAOTO U3 FOJIOBHEIX (MIPAIOLINX POJb H0ACa)
3MeMEeHTOB  (II0sica ¥ CMEXHBIX 2JIEMEHTOB pelIeTKH, Iepecekaromuxcsd ¢
paccMaTpuBaeMbIM), onpenensgeMas 1o Gopmyne (122), B xoTopoi B kadectBe d, f H Ry
OPHHHMAIOTCS COOTBETCTBYIOUINE XaPAKTEPHUCTHKM TONIOBHOTO 3JIEMEHTA,;

Yop — KODOUIMEHT BIUSHUS INPOJONGHOM CHJIBI B KaXOOM TOJIOBHOM 3JiEMEHTE,
onpenensemerii mo dopmyne (123), B koTopoit B KauectBe F, A UR, NPHHHUMAIOTCI
COOTBETCTBYIOIHE XapaKTEPHCTHKY TOJIOBHOTO 3JIEMEHTA;

&pj — HONIA IIEpUMETPa CEYCHHs PACCMaTPHBAEMOTrO SJIEMEHTA, COOTBETCTBYIOLIAs JIMHUK €ro
repeceyeH s ¢ KAKIHIM FOJIOBHBIM 3JIEMEHTOM, onpeaenseMas 1o Gopmyine
&y = I/ (nd)),
34ech [ — AnMHA ydacTka MepUMETpa CEYeHHs pacCMaTpUBaEeMOro JIEMEHTa, COOTBETCTRYIOMIAs
JMHAH TepeceyeHus ¢ FOJIOBHEIM 2JIEMEHTOM;
Yy — YTOJ MOJIyOXBaTa KaXIOro CONIOBHOIO 3JEMEHTa NPUMBIKAHWEM PacCMaTpHBaEMOro

< R HAZCP |
i
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3neMeHTa, ONpeeNseMEIi 1o hopmyre
Yy = arc sin (bwj / Dp);
3gech D, — HapyXHbIH [uaMeTp FOJOBHOTO dJIeMeHTa;
Oy — YTOJ IPUMBIKAHKA PACCMATPHBAEMOTO SMEMEHTA K KAKIOMY TOJIOBHOMY 3JIEMEHTY.

16.3 KoncTpyuposanue

16.3.1 Tomumey cTeHOK Tpy0, NMPHMEHSEMBIX JUI1 OCHOBHBIX HECYLIMX 3JIEMEHTOB
KOHCTPYKIMH (TOSCOB K ONOPHBIX PackocoB, BETBell KONOHH M T. I.) CleAyeT MPUHHMATEH He
MeHee 3 MM, IUig IPOYHX — He MeHee 2,5 MM.

16.3.2 Ilpu nenocpepcTreHHBIX (GecacOHOYHBIX) COENHHEHHAX B Y3aX TOHKOCTEHHOCTH
8 TosICOB CrieyeT NpHHUMATh He Gojiee 3HaYeHui, NpUBeNeHHBIX B Tabmuie 48, TOHKOCTEHHOCTE
TIPHMEIKAIOLINX 3JEMEHTOB ~ MaKCUMabHOH, HO He Golee 3HaueHHMI, IpUBEEHHEX B Tabiuie
48. ToNmuHYy CTEHOK NpPHMBIKAIOLIMX 3JIEMEHTOB ClieAyeT NpHHHAMars He Oonblue TONIHHEL
CTEHOK TIOSICOB.

Tabnuna 48
TIpesen Teky4ecTH cranu Ry, MIa (xre/em?) TOHKOCTEHHOCTh
NOACOB APUMBIKAIOLIHX 3/IEMEHTOR
§=D/t Sy=d/ s
CKATHIX PACTSAHYTBIX

o 295 (3000) 30 90 90

Cs. 295 (3000) mo 390 (4000) 35 80 90

Cs. 390 (4000) 40 70 90

Mpumeuanus

1 Vkazansbie B BacTosueH Tabnuue 3HaYeHMs § A% NOSCOB AB/SIOTCS OPUEHTHPOBOUHBIMHU H HE HCKIOYAIOT
HEOOXOAMMOCTH NPOBEPKH NPOUHOCTH Y3I0B.

2 Jins coxaThIX NPUMBIKAOIINX HIIEMEHTOB NPH YKa3aHHBIX B HACTOAWEH TaGNHUE 3HaYeHnAX da He TpebyeTcs
NPOBEPKH HX CTEHOK HA MECTHYIO YCTORYHUBOCTD.

16.3.3 INpu GecaconoynbIX y3nax uaMeTphl TpYO peIIeTKH ciieyeT IPUHUMATh paBHEIMH
He meree 0,3 quaMerpa nosicoB U He 6oJiee AHaMETpa MOSCOB.

17 Pepmpi ¢ MosicaMy U3 MHPOKONOJOTHBIX TABPOB H NepexpecTHOH pennerkod u3

OJHHOYHBIX YT0JIKOB

17.1 O6mue nojioxenus

17.1.1 Ha pucynke 35 mpexncraBineHa gepMa ¢ MOsCaMH K3 IIMPOKOINONIOYHEIX TaBPOB H
NEPEKPECTHOM peIeTKoH M3 ONMHOYHBIX PpAaBHONOJNOYHBIX YIOJIKOB JUIS  TOKPBITHH
NPOU3BOACTBEHHBIX 3MaHUH.

A i=15% =15%
><Q><
0,204
L=1824 u 30m

Pucynok 35 — Cxema u y3en dpepMal

17.1.2 OcobenHOCTs METOIMKH pacyeTa pacKocOB MEPEKPECTHOR PEIETKH U3 OJUHOYHBIX
yronkoB s $epM C NosScaMH U3 IIMPOKOINIONOYHBIX TABPOB 3aKII0YaeTCsS B TOM, YTO pacueTHas
JUIHHA CXXKaToro packoca W3 IUIOCKOCTH (epMbl onpenensercs Kak HJIsS HEHTPalbHO CXKAaTOTo
CTEepXKHS ¢ NPOMEXYTOUHOH YNpyroit omopoii ¢ y4eToM BHELICHTPEHHOCTH Nepelaydl yCHINS B
noJuIep XKHBaoneM packoce. Ilockonsky nipu paboTe B EpeKPeCTHOM pelneTke CKaToro packoca
¢ pacTsaHYThIM (OCHOBHOM ciiyyaii) coOCTBeHHBIH NPOrHO pacTIHYTOro packoca U3 MIOCKOCTH
¢depmMe1 (Oe3 yyera COBMECTHOH paboTH packocOB) HANpaBieH B Ty XK€ CTOPOHY, 4TO M CXXAaToro,




04

cn 29 .1325800.2017

BIHSHUE PACTSHYTOTO PACKOCA KAK NOANEPIKUBAIOLIETO CTEPXKHSA YMEHBIIAETCH. DTO0 IIPOSBISIETCS
B YBENWUCHWH pAcYeTHOM  JUIMHBI  CKAaToro  packoca IIePeKpecTHOM  pEIeTKH.
ITpemycMarpuBaeIcs, YTO PAacKOCHI HMEIOT PaBHBIC JUIHHBL, a Y3€l IepecedeHHs IelIUT HX
nononaM.

17.2 Pacuer 31eMeHTOB pemeTKH

17.2.1 Pacuer cxarbIX packocoB npomspomutcs mo ¢opmyne (7) CII 16.13330.2017 ¢
ydeToM ko3 dunmenra y. = 0,75.

PacueTHast nHHA Jor CKATOro packoca B INIOCKOCTH (hepMBI NPHHEMAETCA PaBHO# IONOBHHE
reoMeTpHYecKo# JIHHEI I packoca.

PacuerHast JutiHa [of C3KaTOro packoca U3 MIOCKocTH GepMEI onpenensercs no Gpopmylie

(128)

rae Q — lioriepeysas Culia B y3Jjie NEPECEUCHHsI pacKoCOB, onpelciseMas B 3aBUCHMOCTH OT
XapaKTepa YCHIMA B IOAAEPIKHUBAIOIEM pacKoce 1o ¢’0pMyJIaM:
IIp¥ PACTKCHUH
Q= 6[McIn(1+np)-Mplc(1-ng)] (129)
Lalln(14+np)+c(1-n,)] °

TIpH HYJIEBOM YCHITHH
Q= M, (130)
LalIn+e(1-nc)]
IIpH CYATHH

Q= 6Mcln(1-np)+Mplc(1-nc)] 131)
lafllp(1-np)+lc(1-ng)) °
y—nporu6 ysia nepeceyeHus packocoB U3 IIOCKOCTH (hepMbl, onpenenseMslii o Gpopmyie
_ B6Mc—Qlg), (132)
y= 48El.(1-nc)’

I, Iy — MOMEHTH WHEDHMH CEUEHHS YTOJKOB OTHOCHTEIBHO OCH X — X CXaToro M
TIONEPKHUBAIOIIET0 PacKOCOB COOTBETCTBEHHO;

M., M; — uzrn6atomye MOMEHTHl COOTBETCTBEHHO B CXXaTOM M MOIIEPXKHBAIOIIEM pPacKocax,
omnpeznenseMsle Kak Mpou3Bejenue ycuinus Ne ¥ Nj B ©KaTOM M PacTAHYTOM packoce
COOTBETCTBEHHO, Ha 3HaYEHHUE Zy YTOJIIKOB PACKOCOB;

Ry, e — Ge3pa3MepHbIE HapaMeTPBI JIs IOMREPKUBAIOLIETO H CXKaTOT0 PACKOCOB COOTBETCTBEHHO,

onpexnenseMsie no Gopmynam:

0,1Np1% (133)
= —"+< T,
ny Bl T,

= 0ANglG (134)
<~ g,

Pamuyc uepuuy i CE4eHHS YTOJKA CKAaTOro packoca NPUHEMAETCS:
- IPH pacyeTHOH! JUTHHE B INIOCKOCTH (GepMBbI — MUHHMANBHBIN (7 = iy0min);
- IpH PacyeTHOH JUTHHE U3 INIOCKOCTH QepMBI — OTHOCHTENBHO OcH X — X (i = ix).
17.2.2 PacueT pacTSHYTOTO IOJUIEP)KHMBAIOIIETO Packoca Ha MPOYHOCTh BHINONHSAETCH IO
tdopmyne
rae A — Iolaab CeUeHNUs YToKa PacKkoca;
k — xoaddunnent, pasHbI a1g packocos: onopHoro — 0,9, psanosoro — 1,0.

18 IToxpeITHS B3 EPEKPECTHBIX JIEMEHTOB

18.1 O6mue nmoioxeHus

18.1.1 IloxphITHS U3 NEPEKPECTHBIX O5JIEMEHTOB (Hajlee— NOKPHITHS) OTHOCATCA K
HPOCTPaHCTBEHHBIM KOHCTPYKILHSM, KOTOpble 00pasoBaHBl U3 JIMHEHHBIX B MNaHE HECYIMHX
9JIEMEHTOB, OPHEHTHPOBAHHBIX [0 JIBYM HalpaBJIeHUsM U §oiee. DNIEMEHTHI COSIMHEHEI MEXAY
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coBol B MeCTax IIepecedeHHs W IOJ BHEUIHUMH Bo3jeHcTBHAMH paboraior cosmecTHO. Ilpu
NpsIMOYTONBHOM WNMH KBaApaTHOM (OpMe NOKPHITHS BHYTPEHHME DSIEMEHTHl Yallle BCETO
pacronaraioTes apaieNbHO CTOPOHaM IIaHa Ha PAaBHBIX PAcCTOSHMAX Mexay cobo#l u mpu
HepeceyeHuy 06pPa3yioT PEryISIPHYIO CETYATYIO CHCTEMY C IPAMOYTONBHEIMH HIIH KBAAPATHEIMH
syefikamMu (pHCYHOK 36).

~-

Pucynox 36 — IoxpoiTHe H3 HEPEKPECTHBIX JJIEMEHTOB

Ilo ¢opme nNOKpPHITHS MOryT OBITH INIOCKMMM HJIM BCHApYIIEHHBIMH OTHOCHTEIBHO
FOPH30HTAIBHOM MOBEPXHOCTH. BHYTpEeHHHE SJIEMEHTHl NOKPHITHS ONMHPAIOTCS HA KOJIOHHEL,
Pacnoio’KeHHbIe 10 NEPUMETPY MOKPBHITHS WIM Ha KOHTYDHEIE DJIEMEHTHI, KOTOpEIE, B CBOIO
ogepelb, PacloNaraloTCs Ha CIUIOIIHBIX CTEHAX, Ha PAfax OTHCHBHBEIX KOJIOHH HJIH Ha KOJTOHHAaX
TI0 yTJIaM [TOKPHITHSL.

18.1.2 TlokpriTHs npuUMEHSIOTCSA JUIs OOINECTBEHHBIX H IPOM3BOACTBEHHBIX 3JaHUM
MPOMBIIUIEHHOCTH U CENbCKOTo Xo3saiicTaa. [Ipyu xBanpaTHOH MM NpsMOYTOJIFHOH pa3pexeHHON
CETKE KOJIOHH C LIaroM He MeHee 12 M MOKpEHITHA HMeIOT pasMepsl: 12x18, 18x18, 18x24, 24x24,
30%30 M u Gostee. IIpn 3TOM MOKPHITHA JENATCA HA OTAENbHEIE OIOKH, COOTBETCTBYIOIME CETKE
KOMOHH. [l MOHTaxka TOKpHITHS OJIOKAMH HCIIONB3yeTCsl KOHBeifepHas cOopka H
KPYNHOOJIOUHBII MOHTaX.

18.2 KoHeTpyKuuu HOKpBHITHIH

18.2.1 Hecymue sneMeHTE! NOKPHITHA (CM. PHCYHOK 36) pasfAensioTcs Ha KOHTYpPHBIE — 3;
BHYTpPEHHHE OCHOBHBIE — /, 2 ¥ BHYTPEHHHE HONONHUTENbHbIE — 5. B cOCTaB HOKPHITHA BXOAAT
TaKKe 3NEMEHTHI OTPAXKACHHS 4, KOTOPbIE BMECTE C JOTIONHHTENBHBIMHU 3JIEMEHTAMH COBMEIIAIOT
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byHKIIO HecyIUX 21eMeHTOB. KOHTYpHBIE M BHYTpEHHHE HECYIIUE MIEMEHTHI BbIIOJIHIOTCS B
Bue 6anox umu depm. IToxpeiTHE ¢ 3nEMERTaMH U3 OaOK OYIET OTHOCHOHHBIM, a C 3IeMeHTaMU
u3 depM — NBYXHMOSACHBIM. JIOTIONHHTENbHBIE 3MEMEHTHl BBINONHSIOT (QYHKIHIO IIPOTOHOB,
pacnopok, mmpenrene# u np. OCHOBHBIM BHIOM OIpaXIAIONIMX JIEMEHTOB SBISETCS CTalbHOM
npodrHMpoBaHHbI HacTHI. Taxke IPHMEHSIOTCS CTANBHBIC HITH aIIOMHHHEBBIE IIOCKHE IHCTH
— MeM6pans!. IIpy TeMIBIX KPOBNAX MO HACTHITY MM MeMOpaHaM yknansiBaercs sG@exTHBHBIL
YTEIUIITENb ¢ TAPOM30TISIMEH U PYJOHHBIM KOBPOM.

Marepuans! Ijis KOHCTPYKIHH NOKPHITHS M COSOMHEHHH BRIOHPAIOTCS B COOTBETCTBHH C
TpeboBanmamu CIT 16.13330.

18.2.2 TlpuMeHseTcs NpeaBapHTeNbHOE HaNIPSHKEHHE OTACHBHBIX 3JIeMEHTOB HIIH TIOKPHITHS
B nenoM. Ilpn HecTeCHEHHBIX IO BHICOTE rabapHTax W ONMPaHHH IO YINIaM HCIIONB3YeTcs
TIOKPBITHE, ¥ KOTOPOTO OCHOBHBIE HECYIHE SJIEMEHTHI HANpaBICHH! IO AHArOHaNAM INlaHa H
Bemapymensl B meHtpe. JKecTkwe wmim rubkupe JOMONHHTENBHBIE HECYI[UEe DIEMEHTHI
PacroJiaraloTcs MEKAY JUaroHaJIbHBIMH OCHOBHBIMH M OPHEHTHPOBAHH B KaXIOM H3 YEThIpEX
CEKTOPOB NapaJUIeNbHO COOTBETCTBYIOIMM CTOPOHAM IMOKPBITHA.

18.2.3 TI'maBHOH KOHCTPYKTMBHOH OCOOEHHOCTBIO IIOKDBITHH SBJIs€TCA MEpeceueHue
HECYyUIMX aneMeHToB. OHO OCYINEcTBIseTCS B OJHOM HJIH B JIByX YPOBHSX Kak ModTaxHoe. B
ciydae ¢epMEHHBIX NOKDHITHH HOHATHE «B OJHOM YPOBHE» HIH (TIO3TAXHOE» OTHOCHTCH K
TIepeCedeHrI0 TI0SCOB (epM HPOTHBOIONOXKHLIX HampasieHHH. IlepeceueHHs BHYTPEHHHX
3NEMEHTOB MEXAY €000, a Takke COeAHHEHHE HX C KOHTYPHBIMH OIEMEHTAMH OJDKHBI
ofecrnednBaTh COBMECTHYIO fedopManuio dnieMeHtoB B y3me. [Ipy  IpoexkTHpoBaHHH
TIpeyCMaTpHBaeTCs XKecTKas paboTa y3na nepeceueHns 6e3 NONOMHUTEeNBHON IOAaTIHBOCTH.

18.2.4 IlokpsrTHA 3a CyeT CBOeH NPOCTPAHCTBEHHOCTH pabOTalOT Ha BOCHpPHATHE
HEpPaBHOMEPHBIX MIH COCPENOTOYECHHBIX HArpy30K. YCJIOBHAsd JKBHBAJICHTHAS Harpyska Ha
TIOKPBITHE OT IIOJBECHBIX KPaHOB IPH KBAaIpaTHHIX NnaHax B 1,5-2 pasa MeHblle, yeM Ha
aHaJIOTMYHbIE HOKPHITHS U3 IUTOCKHX (epM K Garnok.

1825 JXectkocTh ¥ HEH3MEHSEMOCTH [MOKPHITHS ODECHeyHBalOTCS  CHCTEMOMH
[epeKpelIMBaIOIMXCSA JIEMEHTOR U CBs3el, a TakXkKe 3a CYET KPEIUICHHs K BEPXHHM MosicaM
IOKPBITHS [POrOHOB, NPOGHUINPOBAHHOrO HACTHNA MMM MeMOpaH. DIEMEHTH OrpaKAECHHS
Y4YacTBYIOT B BOCIIPHUSATHY CIBUTAIOIINX YCHIHH, NeHCTBYIOIMX Ha MOKPHITHE B FOPH3OHTANLHON
NITOCKOCTH, H WX KpeIEHHe K HECyLIMM 3JIEMEHTaM JOJDKHO obecreunBaTh mepefady 3THX
yeunuit. Kpennenue HacTHiIa MM MeMOpaHBI OCYLIECTBIIAETCA Ha cCaMOHape3aroluX 6onTax Wi
IoGesx, yCTaHaBIHBaEMBIX B KaXI0H BoJIHE HacTUNA ¢ aroM He MeHee 300 mm.

18.3 Pacuer

18.3.1 ITokperTus npy u3rube OT BHENIHEH HATPY3KH B CBOEH INIOCKOCTH MITM B3 IUIOCKOCTH
ABJIMIOTCS CTATHYECKM HEONpeNEeNHMBIMM cHCTeMaMu. PacueT HX cleayeT BBIIONHATH Kak
YOPYrofl CTep)KHEBOM CHCTEMBI C HCIIOJIHb30BaHMEM CTaHZApTHEIX nporpamm. Coenusenus B
y371ax clieflyeT NpHHUMATE LIaPHHPHBIMY 1 HenedopMupyeMbiMu. B pacdeTe clnefyeT yuuThIBaTh
BO3MOXHYIO NIOJATIHBOCTD COCANHEHHUI.

HopmatuBHbIe TpeGOBaHMA K IIOKPHITHAM H OTAENBHEIM 3JEMEHTaM B YacTH MpeAeTbHBIX
nporu6os, nedopmanuit, rHOKOCTEH ¥ Ip. YCTAHABIMBAIOTCS B COOTBETCTBHH C TpeOOBaHHIMH
CI116.13330.

18.3.2 [Tpu HeBO3MOXHOCTH HCIIOJIb30BAHUA 114 pacyeTa OBM pacueT MOKpHITHA CleyeT
BBITOJIHATS PUOITHKEHHBIMH CIocobamMu — KaK CHCTEMBI, COCTOSIIER M3 Hepa3pe3HbIX Oalok Ha
YIPYTO OCEHAIOIIUX OIOpaXx, OCHOBBIBASACH Ha CIENYIOIHX NPENIOChUIKAX:

@) IOKpBITHE YCIIOBHO pa3OUBacTCs Ha ABE CHCTEMBI B3aUMHO ITEPHEHMKYIAPHBIX IIaBHBIX
H BTOpOCTeneHHbIX 6ajok (pucyHok 37). IIpu 3TOM eciH 37EMEHTHl OJHOTO U3 HAIpaBJICHHUH
obnanaror Gonpliiei JeCTKOCTRIO, TO OHH CYHTAIOTCA IJIABHBIMH, HAIIPUMED, 3IeMEHTEI O0IbLIeH
IUIMHBL Tpd  npsMoyronpHOM dopme mnnasa (cM. pucyHok 37). Torma ameMeHTHI
NEPIEHANKY/ISPHOTO HANPABEHHs CYHTAIOTCH BTOPOCTENEHHBIMU. B NOKPHITHAX ¢ 2JIeMEHTaMH
PaBHOIf )KECTKOCTH IJIABHBIMU NIPHHUMAIOTCA 3JIEMEHTHI IIO60r0 HalpaBieHNS;

) } B i‘:J"“‘LEt)P
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6) B OCHOBHOJ pacyeTHON CHCTeMe, B MECTax IIepecedeHHs BTODOCTENEHHBIX Galok C
FTI2BHBIMM, TIPHHATHI YCIJIOBHEIE IIapHUPHY; [NaBHEIe Oaiku (Hepa3pesHbie) ABNMIOTCA YNPYTHMH
omopaMu i BTOPOCTENEHHBIX (CM. pHCYHOK 37). BimusHue kpydeHus Ha paboty Gajox He
YUHTEIBAETCS,

B) k03}pdHUHEHTH MNONATIMBOCTH YNPYTHX OMNOP ONPENENSIOTCS B 3aBHCHMOCTH OT
TEOMETPHYECKUX TapaMeTpPOB IJIABHEIX OAOK M MECTa MX MEPECEueHHs ¢ BTOPOCTENECHHBIMH
GankaMu;

r) marubaroimmpe MOMEHTHI B MeCTe YCIOBHBIX IIADHHPOB ONpENENSIOTCH HCXOLS U3
PaBEHCTBA HYJIIO YIJIOB IIOBOPOTa HA KOHIAX BTOPOCTENEHHBIX OaoK.

¢
(11

Ly

Pucynox 37 — Pa3onBKa NOKPLITHSA HAa IJIaBHBIC H BTOPOCTeNeHHbIe 6aakn

18.3.3 [lna xBangpaTHBIX IOKPBITHH, Y KOTOPHIX BHYTPEHHME O3JIEMEHTH OAHHAKOBOH
JKECTKOCTH NPH nepecedeHu oOpa3yroT perylIspHYIO KBaJpaTHYIO CETKY C YHCIOM sf4yeeK Ha
cTopone ot 4 1o 6, Harpy»X€HHBIX PaBHOMEDHO paclipeleneHHOH Harpy3Ko# M HMEIoLuX
CIJIOLIHOE ONHPaHKe 0 KOHTYpY (pucyHox 38), ycHIHs BO BHYTPEHHHX OaKax onpeienstoTcs
no ¢popmynam:

MaKCHMaNbHBIH H3rubaromuii MOMEHT

M=opal, (136)

Harpyska Ha 1 M 1uHsI Ganku

g=Bpa, 137
roe o, B — koaddHnHeHTE, onpenenseMsle no Tabiuue 49;
P — HHTEHCHBHOCTE Harpy3kH Ha 1 M% mokpeITHs;
[/ — cTopoHA NMOKPHITHS, M;

1 .,
a =— —pasMmep g4eiKH, M;
n

1 — YHUCIIO0 AYECK Ha CTOPOHE NOKPBITUA.

.
]
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Pucynox 38 — KBaapaTHoe HOKPBITHE H3 EPEKPECTHHIX JIEMEHTOB ¢ pery/iapHoii KsaapaTHoil
CeTKOMH
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Tabnuna 49
3nauennua koadduumenTos (yeenvuernsie B 10° pas) ans BHyTpeHHNX
Yucno Aueek Ha Ganok, HaXxonawMxcs OT Giixaiiell TapannenbHoi KOHTYpHOH Ganxu
KosddpuunenTs
CTOPOHE TIOKPBITHA Ha PACCTOSNHHH
a 2a 3a

4 o 520 703 520

B 4150 5620 4150

5 o 395 686 686

B 3160 5550 5550

6 o 366 654 794

B 2930 5230 6350

18.3.4 Ilpu paBHOMEpHON Harpyske Ha NOKPBITHEG BHYTPEHHHME OCHOBHBIE 3JIEMEHTEI,
pacrosyioxeHHble OJIMKe K CepefHHe IOKPHITHS, 3HAYKTENIBHO MEPErpyXKeHbl 10 CPABHEHHIO C
JMeMeHTaMy, ONM3KUMH K KOHTYpY. JInd BBIpaBHHBaHWS YCHIHH C LENBIO NOCHEAyromeH
yHuOGUKALMH CeYeHUH BHYTPEHHMX 3JIEMEHTOB [UIA KBaJpPaTHBIX UM ONH3KHX K KBAJPATHBIM
HOKpPHITHM, ONEPTHIX YO YINIaM [ojA JAeHCTBUeM paBHOMEpHOM Harpy3ku (cM. pucyHox 38),
OTHOLIEHHE TUIOMIAZEH cedeHu#t KORTYPHBIX 4. M BHYTPEHHUX A; JJIEMEHTOB IIPH YKCTIe AYEEK 1
JIOJIXKHO HAXOJUTHCS B MHTEpBae:

AJd4i=05n...0,5 (n+2). (138)

18.4 KonctpyupoBaHue

18.4.1 IokpsiTis 06pasyroTCs U3 KOHCTPYKTHBHBIX 3J€MEHTOB-0aoK, hepM, IPOroHoB
9JIEMEHTOB, AHAJOTMYHEIX BXOAALIMM B COCTAB MMOKPHITHI U3 IIOCKHX 3JIEMEHTOB.

PacueT ¥ NpPOEKTHPOBAHME IIEMEHTOB IOKPHITHH M COCAMHEHHH HPOM3BOJATCS B
coorBeTcTBHE ¢ TpeGoanuamu CIT 16.13330.

18.4.2 Banounsie NOKPHITHA HCHIONB3YIOTCA IPY NpOJeTax B ABYX HalpaBieHHsx mo 18-24
M H Harpyskax Ha mokpertme g0 4 xH/M® (400 xrc/m?). BHyTpeHHHe SNeMEHTH y HHX
[IPHHAMAIOTCS JIIMHOM Ha MPOJET [TOKPHITHA U He JeNATCA Ha OCHOBHEIE U JOMOJHHTENbHBIC. B
(hepMeHHBIX OKPHITHSX Pa3iiiyaroT OCHOBHbIE (epPMEHHBIE 3I€MEHTHI H HONONHHTENbHBIE — THIA
IIPOTOHOB.

18.4.3 B GanouHpIX MOKPHITUAX BHYTPEHHHE JJIEMEHTHI IPUHUMAIOTCS B BHJE ABYTaBPOB:
DPOKATHBIX OOBIMHBIX M ITMPOKOTIONOYHBIX, CBAapHBIX C OOBMHEIMH M TOHKHMH CTCHKAMH,
COCTABHBIX OHCTANBHEIX, ¢ ephOpHPOBaHHBIMH CTEHKaM¥ H Apyrux. KOHTYpHEIE 31eMeHTH NpU
nponerax A0 18 M Takxke mpuHUMaroTcs GaNOYHBIMH, a NpH OONBIMUX IpoOJeTax — B BHJAE
LINPEHFeNbHBIX CHCTEM HITH (QepM.

1844 B ¢epMeHHBIX TOKPBITHIX IUIOCKOCTH BHYTPEHHMX M KOHTYPHBIX (epM
OPDHEHTHPOBaHbl INEPHNEHANKYISPHO K IUIOCKOCTH MOKpHITHA. DepMbl NPHHHAMAIOTCH
TpaneUeBUIHOTO OYCPTaHUSA WM C MApAUIEIbHBIMHE IIOSCaMM, a CCYECHHS MOSCOB H PELICTKH
NPUHAMAIOTCSA OTKPBITOTO MM 3aMKHYTOTro Ipoduiis. 3aMKHYTHIH Npoduib dame NpuMeHseTCs
U3 TOHKOCTEHHBIX THYTHIX NpodHneit.

18.4.5 Kpennenue KOHTYPHBIX $epM K KOJIOHHAM, a TAKOKe BHYTPEHHHX (epM K KOHTYPHBIM
OCYLIECTBIAETCA C MCMONB30BAHUEM HUCXOAALUEro packoca. IlepeceueHue BHYTpeHHUX (epM
Mexny coboii, a TalKe IMPUMBIKaHUE K KOHTYPY OCYIIECTBISETCS B y3liax.

18.4.6 JlononuuTeNbHbIE TPOTOHBI B epMEHHBIX TOKPHITUIX MPUHEMAIOTCS CILIOIIHOTO
ceyeHMs MM CO INmpeHreneM. UneHeHHe KPYHHBIX S9eeK IPOTOHAMH YBA3BIBAa€TCS C
opueHraumeii rodpos npodHIHpoBaHHOro HacTHia. [lpw nNepNEHIMKYIApHOH OpHEHTALMH
[POrOHOB M rodpoB HacTHNa (CM. PUCYHOK 38) NocTUraeTcs Haunydilee WX HCNONb30BaHHE LI
NpPUOAHAS MOKPBITHIO XECTKOCTH B TOPHU3OHTANbHOM IUIOCKOCTH, Pa3sBA3KM BEPXHMX IOSCOB
BHyTpeHHHX (epM U obecneyeHus pabGoTsl NpodHIMPOBAHHOTO HACTHJIA Ha INMHE SuelKy o
JBYXNPOJIETHOMH cxeMe.

18.4.7 B mectax mepecedeHHs BHYTPEHHHMX 3JEMEHTOB M B MECTaX NMPUMBIKAHMSA HX K

[ 5 HACSD |
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KOHTYPY OCYHIECTBIAETCS HX COBMECTHas paboTa, BBIP&XArOI@scs B COBMECTHOCTH
ZedopmMaiuif, a TaKKe B Nepeade BEPTHKANBHBIX M FOPM3OHTANBHBIX YCHIIMH C 3JEMEHTa Ha
snemeHT. CoenuHeHHe 3J€MEHTOB  BBIIONHAETCS OONTAMH  HOpPMaTbHON — TOWHOCTH,
BBICOKOIIPOUHBIMH ((DPHKIHOHHEIMM), CBAPKOH WIIH PasHHUHBIMHI 3aMKOBBIMH COWIEHEHHAMH.

18.4.8 V3nel mepecedeHHs — 3aBOJCKHE WIH MOHT@XHBIE — OIpPENENSIOTCS NPUHATOH
TexHonoruel cobopky ¥ MOHTaxa NOKPEITHS. [1onaTIMBOCTE Y37I0B 3aBHCHUT OT AeOPMATHBHOCTH
Jerane#t u coemuneHHd. CoeouneHHMS HAa BBICOKONpPOYHEIX 0OoNTax MM  CBapkoi
HegedopMupyeMBl, a Ha 60NTaX HOPMAIBHOH TOYHOCTH HX AedOpMaTHBHOCTH ONpENENIeTCs
HeynpyrHMH IOABHKKAMM 3a CYET PA3HOCTH JUaMeTpoB GOJNTOB H OTBEPCTHIA.

18.4.9 J{ns 6anoyHbIX NOKPHITHH Y3761 COCAUHEHHS AHATIOTHYHE] COEHUHCHUSM B GalOUHBIX
xnerkax. Ilpy nosTaKHOM CONpPSHKEHHH COBMECTHOCTH paGoTH obecrieynBaeTCs COeNUHEHHEM
CONpHKacaroUIUXcsl TOACOB HaTOK Ha BHICOKONPOUHBIX Gosrax. Coe/lMHEHHA B OJHOM YPOBHE
BBIMIOJIHSIOTCS 3@ CUET Nepeiayd BEPTHKAIBHBIX YCHIIMM Uepe3 CTONMKH, a TOPH3OHTAIbHBIX —
yepe3 pebpa — cBapuBacMbIe WK Ha Gonrax.

18.4.10 B nokpeITsAX ¢ pepMaMH HCIIONB3YIOTCS NepecedeHus B ofHOM yposHe. [1pu aToM
MOHTaXXHBIC CTHIKHM DaclojiaralorTcs HENOCPEJCTBEHHO B MECTaX IEPEecCYECHHd MM B JIPYTHX
mectax. IIpn kagpaTHbIX S4eHiKaX ¥ pacIIONOKEHUH MOHTAXHBIX CTHIKOB B Y3/1aX NepecedeHHs
OTNpaBOYHEIE Mapky BHYTPEHHHUX (depM NPUHHMAIOTCS OAMHAKOBOM IUIMHEIL, PaBHOM pasMepy
qYeeK.

18.4.11 B noxpuITHAX ¢ GepMaMH B3 APHBIX YTOJIKOB Y3JbI IEPECEYEHAS H IPUMBIKaHUS K
KOHTYPY PEIIAlOTCs N0 THILY NPUMBIKaHHH IUIOCKHX CTPONHIBLHEIX (PEpM K NOACTPOIMJIBHBIM.
Onyu BHINONHMOTCA Ha (aconkax wm ¢nannax. [Ipy GoNBIINX YCHIHIX B IOscCaX, a TakkKe MpH
3aMKHYTBIX ¥ H-00pasHBIX mnpoduusx B cCXaTble CTBIKM BEPXHHX II0OSCOB BBOAATCH
JOIIOTHUTEIBHBIE 3aMKOBLIC JJICMEHTERI Ha GonTax THIA XKECTKHX TYMG, a pacTAHYTBIC I10sICa IpH
3TOM COEAMHSIOTCS MEXAY coOOH Uepes IIOCKHE y3T0BEIE KPECTOBHHB], OOBEAUHIOUINE TT0SCa
II0 TpeM—YeThIPEM HalpaBICHUM,

18.4.12 Tnsa depM U3 npAMOYTOILHBIX ¥ KBAJPATHEIX 3aMKHYTHIX TOHKOCTEHHRIX npoduneit
IpH MO3Ta)XHOM IepecedeHHH NOsCOB HCIONB3yeTcs pernenue (pucyHoK 39), mpu KoTOpoM
tepMsl OfHOTO HampaBieHUA (/) HMEIOT IOJHYIO 3aBOLCKYIO FOTOBHOCTH, a (epMBI HPYroro
HarnpaBieHus (2) MOCTYNaT Ha MOHTaX C OTCOSNUHEHHBIMH HIDKHHMHE nosicamu. [Ipu c6opke
GIIOKOB TIOKPBITHS OTCOCAMHEHHBII Mosc (epM BTOPOTO HanpaBleHHs IPONycKaeTcs udepes
perieTKy dhepM NEPBOro HAIPAaBICHHUS U NPUCOSTUHICTCS K y3JIaM BepxHel dacTu dhepM CBOETO
HanpagieHus Ha Gonrax, paboTaroIuX B OCHOBHOM Ha capur (pucyHok 40).

Pucynox 40 — ¥Y3ea pepMbl ¢ OTCOSAMHAIOMHMCS HHKHHM NOHCOM

i

!
iFBH,me o

409



#HO

CII A9 .1325800.2017

19 CTpykTypHbBIe KOHCTPYKLHH MOKPHITHI U3 NPOKATHBIX npodmurei

19.1 OGimne nonoxeHus

19.1.1 CrpyxTypHbIe KOHCTPYKUMM H3 IIPOKaTHBIX npodunel npenHasHauyeHHH IUIA
HOKPHITHH OHO3TaXXHBIX IPOU3BOACTBEHHBIX 3/IaHH{ MacCOBOTO IPUMEHEHHS, a TAKxXe 3JaHuil
H COOpYXeHHH TIpaXIaHCKOr0 M CeNIbCKOTO CTpoMTenbcTBa. OHH INpeNCTaBisatoT cobok
IBYXTOACHYIO NPOCTPAHCTBEHHYIO CTEPXKHEBYIO CHCTEMY C OTPaKTAIOMIMMH KOHCTPYKHMSIMH
MOKPHITHS, ONMMPAIOIIMMAUCA Ha BEpXHUE T0sCa, KOTOpHIE BHIIONHAIOTCA HEPa3pe3HbIMH H3
IBYTaBpoB MiIH Ipyrux npoduned, sbdexTuBHo paboTarOMX Ha CXKaTHE C MONEPEYHBIM
m3ruboMm. OcTanbHbIe 3T€MEHTBI CHCTEMBI BBINONHSIOTCS M3 ONMHOYHBIX  YTOJKOB,
HPUKPETUISEMBIX B y37ax OAHOM IONKOH HEMOCPEACTBEHHO UM Yepe3 HacoHKY, ¢ COEMHEHIIMHU
Ha 001Tax HOPMaIBHOH TOYHOCTH HIIM CBapKOH.

Kouctpyxnus ¢ perynspHo#i (kaknas suelixa 3aliojHEHa PacKOCaMH) MITH HeperylsapHOH
peteTkolt (B psiie s;aeeK pacKoCH! OTCYTCTBYIOT), [IpeCTaBIcHHA Ha PHCYHKe 41.

19.1.2 PacyeT cTpyKTYpHOH KOHCTPYKIIMY IPOU3BOAUTCH 1o HelehopMHUpoBaHHOR cxeMe
6e3 yueta duzuueckoit HenuHeHHOCTH paboTh CTATH.

19.1.3 B xauecTBe pacueTHON MOJENH KOHCTPYKLHMH IPHHHMAETCS IPOCTPAHCTBEHHBIA
CTepKHEBOHM GJIOK, OMMparomuiics Ha YeThIpe KOJOHHBL, BOCIPHHHMAIOIINA BEpPTHKANBHEIE
HArpys3kH, a Takoke TOPU3OHTANBHBIE BO3IEHCTBUSA OT NPHMBIKAIOMMX MEMEHTOB 3JaHMA HIH
06opyoBaHUS C yuyeToM 0cODEHHOCTEH WX IPHIOKECHHS M KOHCTPYKTMBHOIO DEIUEHHS Y3JI0B
(pucynok 42). PacueTHas MOZeNb BKIFOYACT HEPa3sPe3HbIE IOACHBIE JJIEMEHTHI, B TOM YHCIE
NpPOXONbHEIE U3IMOHO-KECTKHE 3JIEMEHTHl BEPXHErO I0fCa, 3arpy)XCHHBIE IIO CBOEH UTHHE
IIOTIepeYHON Harpy3Ko.

19.1.4 [Ina KOHCTpYKUMH € pErylspHOH peleTkoil ciuenyer NpHHMMATh HIAPHHPHO-
CTEP)KHEBYIO paCUeTHYIO MOZETH C y3/10BOH Iiepefayeii HarpysxH.

WsruGatompe MOMEHTH! M B TPONONBHBIX CXKATO-U3OTHYTBIX INOSCaxX ONpPEREsIIIoTCH
CIIOKEHHEM SIIIOP:

IUIS1 BHYTPEHHHX II0SCOB

M=M;+ M;,

rie My, My — COOTBETCTBEHHO MOMEHTSI JUI MHOTONPONETHOl Hepa3pe3Hoit Galki Ha KECTKHX

OIOpax ¥ MOMEHTHI B asike OT nporu6a Bceit cHCTeMBE;
U1 KOHTYPHEIX (KpaliHuXx) noscoB
M= M;+ M+ M, + M,

e M., M, — MOMEHT OT KCHEHTPHUYECKOTO KPEIUICHHS BEPXHET0 Hosica (CM. PUCYHOK 42, a, 6) i
MOMEHT OT FOPH30HTAILHOH HArpy3KH, fepefapacMoit KONOHHOH Ha onopy 61o0ka
COOTBETCTBEHHO.
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Yenosuere obosnavenun:
gepxrue noaca — o - — packocsl HUdICHUe hoaca
1 — GasiouHble JNEMEHTbI BEPXHETO N0sica; 2 — BEPXHHE Nosca TOPIEBLIX (epm; 3 — pacropky BepxHero nosca; 4 —
CXKaThle pACKOCH! HPHOHOPHOﬁ 30HBI
Pucynok 41 — Cxembl CTPYKTYPHBIX KOHCTPYKIHI H3 NPOKATHRIX npodueii
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a — g — BEPXHHX NOACOB, 2 — K — HXHUX NIOACOB; 1 — M — PAacnopok
Pucynok 42 — Y3nosble cOeAHHEHHS Y1eMEHTOB H3 NPOKATHLIX Hpodn.eii

19.2 Pacuert 3/1eMeHTOB

19.2.1 BepxH#ii n0sAC NpH YyCTPOHCTBE KPOBIH IO CTAJIFHOMY NPOGUINPOBAHHOMY HACTHILY
CHERYET pacCuuThIBaTh Ha YCTOHYHBOCTH KaK CXKaTO-H3OTHYTYIO HEpaspesHyro 6allKy TOJBKO B
IUIOCKOCTH JAe#icTBHA MOMeEHTA, KOHCTPYKINA KperaeHus HaCTHIIa K II0SCY JOJDiHA 0becrieynBaTh
€ro yCTOMYHMBOCTH M3 IJIOCKOCTH ACHCTBHS MOMEHTA, O YeM CIIeAYET yKasarh B mpoekTe. IIpu
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HEJIOCTATOYHOM KpEIIeHU# Npo¢UIMPOBAHHOTO HACTHNA K IIOSCAM HIH IIPH OTPaXKAAFOLIMX
KOHCTPYKIMAX TNOKpHITHS 6e3 mpodHIMpoBaHHOTO HAcTHNA (HampuMep, ac6eCTOLEMEHTHBIE
TUTATHL, AepeBSHHBIE IMTHI U T. [1.) BEPXHHE [0sIca CIEAYET PacCCUMTHIBATE Ha YCTOHIHBOCTD KaK
B TJIOCKOCTH, TaK ¥ U3 IUIOCKOCTH JAeHCTBHS MOMEHTA.

PacueT Ha yCTOHYHMBOCTB CXKATO-H3THOaeMbIX 3/IEMEHTOB IIOSCOB MOCTOSHHOTO CEYEHHS B
TIOCKOCTH JieficTBHS MOMEHTa, COBIIAJAtOLIEl C NITOCKOCTHIO CHMMETPHH, CIISAYET MPOH3BOANTE
B cootBercTBrH ¢ CIT 16.13330.

3HaueHue H3rubGaoIero MoMeHTa M npy onpeneNeHlHy 3KcuenTpucurera e = M/N cnenyer
DpUHEMATh PaBHEIM HaHOONBIIEMY 3HaYEHHIO B NpelieNaX CPeAHEH TPETH JUTHHEI IaHENH.

19.2.2 KoHTypHBIE BEpXHUE CKaTO-M30THYTHIE 1105€a, KpOME pacyeTa Ha YCTOHYHBOCTS B
LECHTPaTbHAIX MAHENAX ¢ Haubonbine# NpoAoNbHOM CHIIOH, CIEIYET NPOBEPATH HAa YCTOHYMBOCTE
B IIepBOIf M BTOPO#i MaHEMIX OT ONOpHL. 3HaueHHe H3TrHOaromero MOMEHTa CIIeAYeT IIPUHIMATD
paBHBIM HauGOMbIIEMy 3HA4YEHHIO B IIpefenax Onuxalfiel K Onope TPeTH JUTHHBI aHEH.

19.2.3 KoHTypHBIEe IBYyTaBPOBBIE 1TOsica B KpaliHeil ¥ BO BTOPOH OT OMOpE! MaHENAX H HX
KpeIUleHre B OIOPHOM y3JI€ CIEAYeT NPOBEPSATH Takxke Ha IpodHOCTh B cooTercTHd ¢ CII
16.13330. Ilpu satom B dopmyne (105) CIT 16.13330.2017 3raueHus B3rubaromiux MOMEHTOB My
H M, ciefiyeT MpHHUMATH C YYETOM BCEX Harpy3oK # YCJIOBHH 3aKperuieHus nosca: A7 KpaiiHei
TIAHEJIY — B CEYCHHHU Y OTIOPHL, IS BTOPOii ITaHe ! — Y TIepBoro y3na ot onops! 6;10ka. [Tpy pacyere
1osica BO BTOPOY MaHENH BIMAHHE H3THOAONIEro MOMEHTa M) yIUTHIBATh HE CIEHYET.

19.2.4 PacueTHY¥0 [UTHHY Jor CKATO-U30THYTHIX JBYTABPOBBIX HOACOB CJIEAYeT NPHHHAMATH
pagHoii 0,857 (rne / — reoMeTpyyeckas AIMHA IAHEIH).

19.2.5 Pacuer Ha yCTOHYMBOCTE BEPXHHUX KOHTYPHBIX IIOSCOB U3 ONHHOYHBIX YTOJIKOB PU
ZIleWCTBHM Y3JIOBOM Harpyskel CJEAyeT BBIIONHATh KaK ILEHTPAmbHO-CXAThIX 3JIEMEHTOB B
cootserctBuu ¢ 7.1.3 CIT 16.13330.2017.

B npuomopHO#i maHenM ciexyeT NpPOU3BOAMTH pacueT MOSCOB Ha YCTOHYHBOCTH B
IUIOCKOCTH HaHMEHBIUEH JXeCTKOCTH IIpH AeHCTBMM npomonbHOH cHisl N M u3rubaromero
MoMeHTa M OT BHEUEHTPEHHO NepeaBaeMoif Ha ONOPY CTPYKTYPHI FTOPH30OHTANBHON HArpy3KH.
Pacuer cnenyet BeIONHATE B cooTBeTcTBHE ¢ 9.2.2 CII 16.13330.2017. IIpu sToM 3nayeHune M
clenyeT NPHHUMATh PaBHBIM HauOOIBIIEMY 3HAYCHHIO B IpeAenax JNHHE IaHENH, a PACUETHYIO
nmuny les — pasHoi 0,85/ pu papuyce MHEPUMH § = fmin.

VerTolunBOCTE MOACA M3 ITOCKOCTH AEHCTBHA MOMEHTAa OpPH OTCYTCTBHH BHEY3NIOBOH
Harpy3KH IpOBepsTH He CIeKyer.

19.2.6 PacueT Ha MPOYHOCTH 3JIEMEHTOB HIDKHETO Nosca HEOOXOIMMO NPOM3BOIMTH B
ocnabneHHbIX CEYEHHAX CTHIKOB H Y3JI0B.

Pacuer Ha POYHOCTE 37eMEHTOR, IPHCOCTHHEHABIX B Y3/aX ABYMs Iokamu Ha 6071Tax ¢
CHMMETPHYHBIM PACIIONIOXEHHEM OTBEPCTHI Ha MONKaX Ha PacCTOSHUH OT 00YINKa, PaBHOM 220,
CleAYeT BEIMTONHATE KaK LEHTPAIBHO PACTAHYTEIX B COOTBETCTBHH ¢ 7.1.1, a B OCTANBHBIX CIIy4asx
- B coorBercTBuH ¢ 7.1.2 CIT 16.13330.2017, npu 3T0M 3Ha4ueHHs K03 HIIUEHTA Y B hopMyNe
(6) CII 16.13330.2017 cnenyer npuruMars no tabmine 50, a mIomaap ceueHus AeMeHTa 4, B
¢dopmynax (5) u (6) CII 16.13330.2017 npu Heppmonxenuu ycnoeuit 14.2.2 CI116.13330.2017
OMpPENENATh C YUEeTOM OCHabNeHHs ero OTBEPCTHSIMM, PAaCIONOXEHHBIMEH B 3MI3aroo0pazHoM
CedeHUH TIoTIepeK YCHIIHA.

Ilpu ocnaGnenun ceuenus MeHee yeM Ha 5 % B dopMmynax cienyeT NPHHHUMATH ILIOIIAAb
ceyenus 4 u xosdpuunent ycnouii pabotsi y. = 1,0.

19.2.7 PacueT CTHIKOBBIX HaKNafOK HIKHHX II05COB [IPH pa3MEILECHHH CPEIHUX OTBEPCTHH
Ha NPOOJLHON OCH CleAyeT NPOM3BOJMTEL Ha LEHTpaNbHOe pacTskeHne 1o dopmyne (5) CII
16.13330.2017, a npu CMEHIEHHH C OCH — Ha BHELIEHTPEHHOE PacTsHKEHHE.

19.2.8 Pacuer Ha @NPOYHOCTH PpaCTSHYTBIX OJIEMEHTOB M3 OAMHOYHBIX YTOJKOB,
OpHCOEMHAEMEIX B Y3JIaX ABYMs IOJIKAMH CBAapKOH, a TakXe HIDKHMX MOSCOB B CBapHBIX
TOpUEBHIX (epMax, CIeayeT BHITONHATH KaK HEHTPaNbHO pacTAHYTHIX B coorBercTuu ¢ CII
16.13330. Koad¢uuueHT ycnoruii paboTsl Uit ONOPHOTO Packoca, NPHKPEIISeMOro CBapKoi,
ciieftyeT npuHUMAaTh pasubiM 0,9, B oCcTaNbHEIX cirydasx — no tabmaue 1 CIT 16.13330.2017.
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19.2.9 PacrsHyThle 37€MEHTHI M NOSica M3 ONHMHOYHBIX YTONKOB, IPHKPEIUICHHBIX OIHOM
MOJIKOM Ha CBapKe, ClEAyeT PacCUMTHIBATH Ha IIPOYHOCTH KaK BHEIEHTPEHHO PACTAHYTHIE B
coorseTcTBHH ¢ 9.1.1 CIT 16.13330.2017. IIpu sTOoM 3HaueHHS KO3DUUHEHTOB Cx, ¢y B hOpMYne
(105) CIT 16.13330.2017, yuuThIBaIOIIME pasBUTHE IUTACTHYECKMX Jedopmanuii, crenyer
IIpUHUMaTh paBHBIME 1,25, a k03 dunuenta » — paBHbM 1,5.

3Hayenue H3rHbaroero MOMEHTA IPH OTCYTCTBHH Ha 3JIEMEHTE IONEPEeYHON Harpysk:
ClielyeT NPHHHUMATh B IUIOCKOCTSAX: NEPNEHIUKYNSAPHOH K IpHKpenIeHHo# monke M, = exN,
napasnensHolt My = eyN (ex = zo; ey = 20 — @; TAE @ — PacCTOAHHE OT 00yIIKa yrolka o LEeHTpa
TSDKECTH CBApHBIX 11BOB). O603HAUEHHS H OpHEHTAIMS CEUCHHUs IPUBENEHBI Ha PUCYHKe 19.

[pu pacnpeneneHuM CBapHBIX IIBOB Ha o06ymuke u nepe yroyika B cooTHomernu ot 0,5:0,5
o 0,65:0,35 BnusHEEM MOMEHTA, AeHCTBYIOMIETO B INTOCKOCTH, NApaJIIENbHOH IPUKPEILICHHOH
IONKe, clexyeT npeHeOpeuyb. ODJIEMEHTHI C TAKUM KpEIUICHHEM CJIeyeT pacCyMTHIBaTh Ha
IPOYHOCTH KaK HEeHTpalbHO pacTsaHyThe o dopmyne (5) CIT 16.13330.2017 ¢ xoadduuuentom
ycioBuii pabotst ye = 0,75.

Tabaunma 50

Koaddunuent

DneMeHThl KOHCTpYKLUmi &
Py ycnouil paboThl ¥e

1 Hepaspe3sHbie ¢kaTo-H30THYTHIE (3N1eMeHTHl ] Ha. PHCYHKe 41) 1 paspesHele nosca 13

NIapHBIX YTONKOB, COeAMHEHHbIX GONTaMHU WIN CBAPKOli B pacyeTax Ha YCTOHUMBOCTh 1,00
2 Cxxatble KOHTYPHBIE N105Ca U3 OXMHOYHBIX YPOJKOB (311€MeHTHI 2, Ha pHUCYHKe 41),
coerHeHHbIe GoJITaMU WK CBApKoii B pacyerax Ha YCTOHYHBOCTD 0,95

3 Paspesnble cxarbie nosca (31eMeHTsl 3, Ha pHCYHKe 41) W3 OMHOYHBIX YTO/IKOB,
IIPUKpEIUICHHBIX B Y3/1aX OJHOM MONKOH, a TakKe Hepaspe3Hble NOsACa C APHKPEIIeHHEM
(hacoHOK 60aTAMH WIIH CBApKOMH:

onHuM (cM. pUCYHOK 42, u—), a Takke AByMsa 6ontaMu HaH cBapkoii (CM. pucyHok 42,

K); 0,75
nByMs Gonramu u Goliee unu ceapkoif (CM. pucyHok 42, u, 1, M) H HE3aBUCHMO OT
KperieHua (CM. pucyHok 42, u) 0,85

4 Cxarble packochi W3 OIMHOYHBIX YTOJIKOB, PHKPEIUIAEMble ONHOM NONKOIi:
cBapkoH nin aByms Gonramu H Gonee, YCTAHOBICHHBIMH BROMB OCH /ieMeHTa (CM.
PUCYHOK 42, a—8, 3); 1,00
cBapkoil Wi AByMs Gontamu U Gonee Ha OXHOM KOHLE 3€MeHTa (CM. PHCYHOK 42, a—6),
OZiHAM GONTOM HENOCPeACTBEHHO K NosACY UAY Gontamu yepes GpacoHKY Ha Opyrom

KOHLie (CM. pUCYHOK 42, ¢); 0,85
onxnM 601TOM Ha 0GOMX KOHIIAX 3neMeHTa, Gonramu yepe3 GpacoHKH (CM. pHCYHOK 42,

aC), & TAKKE PacKOCh 4, CM. PHCYHOK 41, He3aBHCHMO OT BUOA KpEIJIeHHUs; 0,75
cBapkoii yepe3 (GacoHKH (B TOM 4HClE CBapHBIM KpelieHHeM (acoHKH K MOACY), CM.

PHCYHOK 42, orc 0,90

5 PacTaHyThble HIXKHUE 110ACA W3 ONMHOYHbIX PABHOTONOYHbIX YTONKOB ¢ CHMMETPHUHBIM
pacnonoxeHneM 00nToB B 00eHX NONKAX:
npu b/t =12-13; d/b=0,21-0,24:

c/b=10,3 0,75
c/b=04;c/b=0,7 0,80
c/b=0,5; c/b=0,6 0,90

npu b/t = 15-16; d/b=0,125-0,18;
c/b=03;¢c/b=0,7 0,85
c/b=04 0,90
c/b=0,5 0,95

npu b/t = 15-16; d/b=0,10-0,12:

¢/b=03;cld=04 0,90
c/b=0,5; c/b=06; c/b=10,7 0,95

Tl p uMeYaH U e— B HactonueH Tabnuue NPUHATH Crieylone 0603HaueHus (CM. PUCYHKH 41 u 42):
b, {— HUPHHA Y TOJIUNMHA NOMKH YIojKa COOTBETCTBCHHO;

d — IBaMeTp OTBEpCTHA;

€ — paccTosiHue oT o6yilKka A0 LIEHTpa OTBEPCTH.

TTpy NpoMeXyTOUHBIX 3HAYCHUAX c/b k03 duuHenT Y. onperensercs JMHEHHON HHTEPNONsUMEN.
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19.2.10 Pacuernas Hecymas CHIOCOGHOCTH 2JIEMEHTOB M3 OIOMHOYHEIX YTONKOB,
TIPHKPEIUIEHHBIX OHOH NOJIKOMH Ha 60MTax, ONpeAeNseTcs 10 IPOIHOCTH, YCTOHYHBOCTH, CMATHIO
MeETaJlIa 3JIEMEHTa H T1I0 cpe3y GONToB.

19.2.11 PacTsHyThIE 3JIEMEHTHI B3 OMHHOYHBIX YTOJIKOB, IPHKPEILIEHHBIE OXHOM TIONKOM Ha
fonTax, pacCUMTHIBAIOTCS KaK LUEHTpalbHO pacTaHyThie B cooTBerctsuu ¢ CIT 16.13330. Ilpn
9TOM K03 dHIMenT v, ycnosuit paGotsl B dopmyne (6) CIT 16.13330.2017 cnemyer npuHuMaTh
no Tabnuue 1 CIT 16.13330.2017.

19.2.12 Cxxatble 3l€MEHTHI U3 ONHHOYHBIX YTOJIKOB, NPHKPEIUICHHEIE B y371€ ONHOMU IOJIKOH
CBapHBIMH IIBaMHU C LEHTPOM TSKECTH IIBOB Wi 6oiaTaMu ¢ prckoit Ha pacctosiaud 0,45-0,556
ot o0ymka (rae b — IIMpHHA TOAKM YTOJIKa), CIENYET PacCHUHTHIBATh HA YCTOMUHMBOCTDL Kak
TEHTpaIbHO ckatsle B coorBeTcTBHM ¢ 7.1.3 CII 16.13330.2017. Ilpu ompeneneHun rubKoCTH
3THX JIEMEHTOB PaglyC WHEPIWH | CEUCHHS YToJIKa NPUHUMACTCS PABHBIM imin, @ pacyeTHas
muHa ly= W, rae p onpenensercs Mo pUCYHKY 43 B 2aBUCHMOCTH OT Ay = Vimin.

KoadduuenTs! ycnoBait paGoTH! Y. TPUHAMAIOTCS 711 OJIOKOB: € PeTyNIapHOH pereTkoi —
no Tabnuue 50, ¢ pa3pe>XeHHOM ~ HE3aBUCHMO OT MECTa YCTAHOBKH 3JIEMEHTA B KOHCTPYKIUH H
yCnoBHH 3aKperieHus B y3nax y. = 0,75.

19.2.13 Cixarsle 371€MEHTH B3 OJUHOYHBIX YTOJIKOB B CIIy4asX, He OrOBOPEHHHIX B 19.2.5 1
19.2.12, cnemyer pacCYMTHIBATH Ha YCTOWUMBOCTE B cootBeTcTBHH ¢ 9.2.9 CIT 16.13330.2017.

Ilpy BBIYHCHEHUH NPUBEACHHOTO OTHOCHTENBHOTO SKCLEHTPHCHTETA Moy = MMy ANA
CedeHu U3 OAMHOUHBIX YTOJNKOB KOIPOHLUHUEHT 1| CHeAyeT ONpeNeaTh KaK A ceuenu# Tuma 11
no tabmuue J.2 (mpunoxenue 1) CIT 16.13330.2017.

B pacuerax cnenyeT npHHEMATh 3HadeHHs u3rubaromero Momenta M U pajnuyca HHEPIHH
CeYeHHS § OTHOCHTENILHO IMaBHEIX ocelf cedeHus.

49 4
A

o9

80 100 720 10 150 180 200 220 245
Ao*Lflnin
1 — opuum GonroM; 2 — nByMs Gonramu u Gonee (BAONB 3EMEHTOB) MM CBAPKOi
Pucynox 43 —T'paduk ana onpegesieRHs 3HAYeHRMH | ISl PACKOCOB H Pa3spe3HbIX HOSCOB,
NPHKPENIEHHBLIX B y3/1axX oqHo# moJikoi

Ipu onpeneneHny ruGKOCTH BEPXHHX KOHTYPHEIX MOSCOR B 0OEHX IUIOCKOCTSX pacyeTHast
mHa Iy = 0,850 PacyerHoe 3Hauenme H3rHbalOMBX MOMEHTOB B KakOH IIIOCKOCTH
NpYHHAMAETCs paBHBIM HaHGONBIIEMY B IpeAeiiaX NaHeNlH Iosca.

19.2.14 PacueTHyIO HecyIyio ClIOCOOHOCTH 60ATOBOTO COENMHEHHS CEAYET ONPEENSTE B
cootBetcTBHH ¢ CII 16.13330; xo3bduuuenT ycnopuit paboTsl Y. mpuHHMaeTcs pasHbM 1,0, a
ko3 dunmeHT yenoBuil paboTsl s U1 COSARHEHHH MPOKATHBIX 3NIEMEHTOB U3 CTANH C NPEeIoM
TekydecTH 1o 380 MIla (3900 krc/cm?), ocyliecTBISEMEIX Ha 60NTax HOPMATbHOH TOYHOCTH, —
no Tabnune 51.
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Tadbnuna 51
Koaddunuent ycnosuit paboTs v, Ans
Bun pacuera ¥ reOMeTpHUECKHE XapaKTePUCTHKY COSIMHERMA coefiHeHNH
0AHOGONTOBOrO MHOFOG0JITOROTO
Ha cpes 1,00 0,90
Ha cmsTie npu pacCTOSHUAX:
az2d,b22,5d 1,00 0,90
a=1,63d,b2232d 0,90 0,80
a=15d:b>2d,na>15d,b=2d 0,85 0,75
az22d, b=232d 1,00 0,85

a=1,35d; ay = 1,35d npu TonmuHe nonky 10 6 MM u @y = 1,254 npu

TOJILIMHE TOJIKH CBbILIE 6 MM, b 2 2d (TONbLKO AN packocoB

pa3pesHbIX NOACOB) 0,65 0,60
Ha cmsarve aneMeHTOB, paboTaroLyX TONbKO Ha cxaThe (Packoch! U
paspessble nosca), npu a = a; = 1,254

b=2,5d 1,00 0,90
b=23d 1,00 0,85
b=2d 1,00 0,75

MpuMmeuaHus

1 B nacrosuet Tabnuue NpUHATH! CASAYIOWHE 0003HAYEHUS:

a — paccTOSHUE OT KPas 3NEMEHTA JO LeHTpa Gmpxalililero 0TBEPCTHA BAOMb YCUIHS;

a1 — PacCTOsHUE OT Kpas CKoca A0 LeHTpa Gimpkaliliero oTBepCTHA;

b — paccrosnne MOXAY LEHTPaMu OTBEPCTHI;

d - InaMeTp OTBEPCTHS,

2 3uauenus ko3P AHUUHEHTOB Y5, OTHOCATCA K ANEMEHTAM H3 YTONKOB 6e3 CKoca NOMKH C OTBEpCTHEM (pHCYHOK 44, 6).

3 Cxoc MONKH ¢ OTBEPCTHEM B PACTAHYTBIX JIEMEHTAX CIERYET BLINONHATS 110 PUCYHKY 44, & — 2, npu 3ToM a1 2 1,354
TIpH TOJILIMHE ROJKY, PABHOM MM MeHblEe 6 MM, U a1 21,25 — npy ToMUUHE [ONKK CBLIIE 6 MM. B CxaTei 2n1€MenTax ckoc
ChefyeT BBIIONHATL IO PUCYHKY 44, 4 npu a 2 1,25d. Cxocbl NPH W3rOTOBICHKHY BHINONHMOTCS Ge3 JONyCka B CTOPOHY
YMEHBILICHHA, O 4EM J0JKHBI OBITH JaHB! YKa3aHHA B NPOEKTE.

4 Tlpu npoMeXyTOYHbIX 3Ha4deHMAX a M b koddduuvent ys onpenensercs nuHelinod uuTepnonauved. Ilpu
OAHOBPEMEHHOM H3MEHEHUH a ¥ b B COeNMHEHHH CICAYET NPHHUMATH 3HaYeHHe ko3 HuLIMeHTa, noayueHHOro HHTepHoasuMel
nsanpub=25duanabnpua=2d

a — 6e3 cKkoca MONKH; 6 — 0 — €O CKOCOM HOJKH; € — # — Pa3sBEPTKH AJif @ — 6 1 2, 0 COOTBETCTBEHHO; /-1, 2-2, 2-2', 2-
2" — pacyeTHBIC CEYEHHS
Pucynok 44 — Pacnonoxenue oTsepcTHii JJist 60JITOB B YroJKaX CTPYKTYPHBIX KOHCTPYKIHH

19.3 KoncrpyupoBanue

19.3.1 Ilpu npoeKTUPOBaHHM CTPYKTYPHBIX KOHCTPYKUMH U3 [MPOKATHBIX NpodHaeH KpoMe
TpeboBaumit pasgena 12 CII 16.13330.2017 cnenyer cobnronaTh JONONHUTENBHBIE TPEOOBaHHUS,
[IpHBeZICHHBIE B HACTOSIIEM pasJielie.

19.3.2 DneMeHTH CTPYKTYPHBIX KOHCTPYKLMII UM Y3JOBBIX COCHMHEHMH Cleayer
KOHCTPYMPOBaTh ¢ MakKCHMaIbHOH YHHOUKanueil 3JieMEHTOB, AeTajlef ¥ TEXHOJOTHYECKHX
onepanuif ¢ y4eTOM HM3TOTOBJECHHS MX Ha aBTOMAaTH3HPOBAHHBIX TIOTQUHBIX TCXHONOTHHECKHX
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JTHHMAX. J{1s Kaxaoro HoMepa podis cieyeT NpUHAMATh OOHY TONIIHHY ¥ ONHY MapKy CTalH,
Jenenre KOHCTPYKIMM Ha COOpOUHBIE SJIEMEHTHl CIENYeT NPOH3BOAMTh C YUESTOM
HCKITIOYeHH U1 GONBIIHHCTRA 3JIEMEHTOB Ollepaluii cOOpKY U CBapKH, COCPEIOTOYMBA HX Ha
MHHHMAabLHOM YHCIIE TPAHCHOPTabeNbHBIX CTEPXKHEBBIX U ITOCKOCTHBIX JIEMEHTOB.
KoHCTpyKUHMs 3aBOJACKHMX, MOHTAXHBIX WM KOMOHHHPOBaHHBIX Y37OBBIX COCIMHECHHH
ompeieNisieTcsl UX Ha3HadeHWEM M NPHHATON TeXHOJIOTHel M3roToBNEHHs, COOPKH M MOHTaXKa
IOKPBITUS B COOTBETCTBHH C TIPaBHJIAMH H3TOTOBJIEHHS M KOHTPOJS Ka4decTsa CTalIbHBIX
CTPOMTENBHBIX KOHCTPYKIHH,

3aBozcKue COSAUHEHHS CTENYET BHINONHATH CBApHBEIMK, MOHTaXXHBIE — Ha 60oNTax.

19.3.3 V3noBble COEXUHEHUS YTOJKOBBIX OBIEMEHTOB ClEJYeT KOHCTpYyMpoBaTh 6e3
daconok. IIpu KOHCTPYKTHBHON HEBO3MOXKHOCTH pasMellieHUs GoJBINoro yucia 6oIToB B y3ie
clefyeT NPUMEHATh HakIafHble (MM NPUCTHIKOBAaHHBIE K IIEPy IOSCHOrO Yroika CBapKoi)
(hacoHKM npH YCIOBUM 3aBeZEHHS YTOJIKOB PEIIETKY Ha IOJIKY II0SICHOTO YTOJKa.

Hna obecniedenys pasMelIeHHA CBApHBIX INBOB WM OONTOB B IpeAenax MONOK IOSCHBIX
YTOJIKOB CHIeyeT CMEINaTh TOUKH JIepeceyeHUs ocell SIEMEHTOB PElLeTKH B Y3JIaX ¢ Ocell mosAcoB
J10 00YHIKOB yTOJIKa.

19.3.4 Tns coenvHEeHus SIEMEHTOB ClIeAyeT MPHHUMATh O0JTH HOpMallbHON TOYHOCTH, 2
JuaMeTp OTBEPCTHS HasHayaTh Oojbine auamerpa Gonra Ha 1,5 MMm. CoenyiHeHune 31€MEHTOB, B
KOTOPBIX BO3HHKAIOT 3HAKONEPEMCHHBIE YCHJHS, CIEAYeT MPOEKTHPOBATH CBAapHEIMH HJIH Ha
BBICOKOIIPOYHBIX 60JNITaxX.

Bonte! ciexyer NpuHIMAaTh OJHOTO AMaMeTpa B He Gosiee ueM 3-X pasMepoB 10 AJHHE.

19.3.5 CxBuroBbie nedhopMaliy B COSMHEHNAX U3-3a Pa3HOCTH B HAaMETPax OTBEPCTHS U
fonta cnemyeT y4WTHIBaTH NPHM HasHaUeHHHM CTPOMTEIRHOIO TMOABEMA M KOHCIPYMPOBAaHHH
COSMHEHUH CTPYKTYpHONH KOHCTPYKIMM C HEMONATIMBEIMM 3JIeMEHTaMH 3HaHuil u
obopynosanua (paxsepkoMm, CTeHaMH, neperopoaxamu, Tpybamu u T. 1.). CoennHeHHS Bcex
3NIEMEHTOB KOHCTPYKIMY KOJDKHEI UMEThH OJHHAKOBBIE KOHEYHBIE CABUIOBhIe Aedopmanun. Ilpu
pa3HoO# NOJATIMBOCTH 3JIEMEHTOB B pacdeTe ClefyeT YYHTHIBATh lepepacnpeieiicHue yCHui,
KOTOpOE ONpeNeNseTCs NPy PacueTHOM Harpy3Ke.

Il xoMneHcanuy CABUIOBEIX AedopManuil B ABYXCKATHBIX KOHCTPYKUHSAX CTPYKTYPHBIX
moKpeITHiE nponeroM 18 M 24 M npm pa3paboTke AETANMPOBOYHBIX uepTexedl clexyet
YBENHYMBATh NPHHATHIA B IPOEKTE YKJIOH N0sicoB Ha 1 %.

19.3.6 OtBeperus nox GONTHE B CTBIKAX HHXHUX HOSCOB CIEAYET pasMelliaTh B OJMH PAf
HJIH B LIIaXMaTHOM IOPSZIKE, IPH 3TOM PHCKY WM IEHTP IpyNisi 60TOB cleAyeT pa3Melarh Ha
paccTosHuU 22 0T 00yImKa C OKpYTrIeHHEM A0 5 MM B MEHBIIYIO CTOPOHY.

Ipu oxHO- ¥ MHOTOPSZHOM PacHoNOKeHHH 6OITOB B K&KIOM PAAY HX He JOJKHO OBITH
Goustee 5. IIpu pacnonoxeHun 60NTOB B IAXMATHOM IIOpSAKe HauboJee yaajeHHEIH OT y3na 6oit
CJIENYET paclojiaraTh Ha HaMMEHbIIEH pUCKe.

B oanemeHTax pelieTKM H3 OOMHOYHBIX YTOJIKOB, HPHKPEIICHHBIX OAHON HOJMKOH H
NOBEPKEHHBIX PACTKEHHIO, OTBEPCTHS IO GOJTH (MPH ONHOPAIHOM PACIIONOXEHHH) H IIEHTP
rpynms! (TIpE MHOTOPSAHOM PacHOJIOKEHIM) CleIyeT pa3Memars Ha pacctosauu 0,35-0,456 ot
o0y1Ka, a B 3JieMeHTaX, TOJBEepKeHHEIX CxaThio — 0,45-0,55b (b — mmpuna nosky yronka). Ipu
KpeIUICHAH TaKHX JICMEHTOB CBAPKOH MIBBI CIEAYET pacHpenenaTs Mexay obyInkoM u nepoM B
cootnomenun ot 0,5:0,5 no 0,65:0,35. B sneMmeHTax M3 MapHBIX YTOJKOB, COCTaBJIEHHBIX B
TaBpOBOE CEYEHHE, OTBEPCTHA MO OONTH H LEHTP THKECTH CBapHBIX LIBOB CIEAYeT Pa3sMeIaTh
Ha paccTosHuH oT obymka 0,35-0,45b u 0,3-0,4b cooTBETCTBEHHO.

MHuHHMAIBHOE PacCTOSHHE OT Kpas SJeMeHTa [0 HeHTpa Onukaiiero oTBepcTus BAOJD
YCHIHA B PACTAHYTBIX dJIEMEHTaX CJCAyeT Ha3HadaTh He MeHee 1,54 m He Memee 1,354 mo
HOpPMaJiM JI0 CKoca IOJKH 03 Aomycka B CTOPOHY YMEHBIIEHHS IPH H3roToBleHHH: (rae d —
Juamerp orBepcTus). IIpu 3TOM JIMHMA €KOCa HOIDKHA IIEPECeKarhcss ¢ OCSIMH OTBEpCTHS 3a
npelienaMH TONKH (CM. puCyHok 44, 6-2). B anemenrax, noJBepXeHHBIX TOJBKO CHKAaTHIO,
paccTosHHE OT LEeHTpa OMmKaluiero OTBEPCTHA JO CKOca IO HOPMaly CNEeyeT Ha3Ha4aTh He
menee 1,25d Ge3 nomycka B CTOPOHY YMeHbHIEHHS HpH uM3roToBieHuH. Hecyinas cocoGHOCTE
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COeIMHEHHs B JTOM Ciyyae He CHHXKaeTcsi. IlepecedeHMe JMHMH CKOCA € KpasMH 3IEMEHTa
JIOMyCKaeTcst B IpeieNax MOMKY (CM. pACYHOK 44, 0).

19.3.7 Bepxune mosica U3 ABYTaBpOB IIPH Ilepefade Harpy3KH OT KPOBJH Ye€pe3 CTajJbHON
npobuIHpOBAHHEIA HACTHN CHEAYeT PacKpeIUlaTh B INIOCKOCTH HaMMEHBINEH JKCCTKOCTH
NOCTAHOBKOM caMoHapesalomux OontoB wny mobeneit B kaxknoid somse. Ilpy KperteHun
mobenssMH YCWIHS B 3JIEMEHTAX KOHCTPYKIMH CNEAYeT OIPERENATh C y4ETOM BKIIOYCHMSA
HacTiia B paboTy CUCTEMBIL.

20 baaxu
20.1 O0mme NoJIOKEHHS
20.1.1 na nombopa MHHHUMANLHOTO CeueHHs OalnKM pacueTHBIMHM pa3MepaMH M
TIapaMeTpaMH SBISIOTCS:
! - nponer;
M — pacueTHsbIH H3THGAOMMUI MOMEHT;
7 — napaMmeTp, OIpeeNMoLil npeaenbHbli nporud (f, = [/ n) ¥ NpuHEMaeMbIH COIIACHO
CIT20.13330;
p — napaMmeTp, paBHbif 9,6 — IpH paBHOMEPHO paclpeResIcHHOH Harpyske, 12 — npu
COCPeNOTOUEHHOM Harpyske B cepeuHe nponera, 10 — B OCTABHBIX CIyYasax;
¥7 — k03bPUIHEHT HANEXHOCTH IO HarpysKe, OIpe/ieNsIeMbll KaK OTHOIIEHHE PacueTHOIo
3HAYEHMs OSKBMBANCHTHOM (N0 3HAYCHMIO M3rHOAOIEr0 MOMEHTa) Harpysku K
HOPMaTHBHOMY;
B=3i/M /(Ey,);y=1/B;8=n/(py)— napameTpsl, HCIIONE3yeMbIe B PACUETHEIX opMynax.
20.1.2 Ceyennie Ganky, NPHHATOE C Y4ETOM JEHCTBYIOIIHX COPTAMEHTOB, TpeboBaHui 1

OrpaHUYeHHH, IPeABABIAEMEIX K IPOEKTY B KaXKJOM KOHKPETHOM ClIydae, CIEAYeT NMpOBEPSATh
cornacao 20.2 (s 6aiok ¢ yeroiuuBoil creHxoi) win 20.4 (mis 6anok ¢ rubKoi cTeHKoit).

20.2 Bankn B3 0AHOPOAHOIO MaTepHaja ¢ YCTOIUHBOMH CTeHKOH
20.2.1 Pazmepsi ceuennii (cM. pucynok 5 CIT 16.13330.2017, rae by 0603Ha4eHO KaK /ey, a
by — xax be) ABYTaBpOBHIX Ganok 1-ro Kiacca creflyeT onpenensTs o popMyam:

tw=0,3678; hw= 5,5t /[y, ; tr=1,66ts; by=0,302hy, (139)

rae v=1/E/Ry .

DddexruBHOE 3HAYEHHE PACUETHOrO CONPOTHBIEHHS CTAH Ry er CHENYET ONPENENATH 110

dopmyne
E 1 (140)

R, = i
vef 7. 3f_l//6)2

20.2.2 Pasmepsl ceueHuil IBYTaBPOBBIX Oamok 2-ro kimacca mpd 1 < € < 5 cueayer
onpeneNnsTs No GopMynam:

te=1,26B /3w, 22 s he= At v/ 7.

=011t (X o /&, s br=182h [7 @ / 70, s (141)

e =1+1/38+0,8¢/R)(1-1/E%;

o = 0,253 0 - 2).
IMapamerp € cnexyer onpenensrs no Gopmyie
£=0,29/,/0,0833- (¢, —1)(a, +0,167), (142)

rae cix — ko3 dhuument, onpenensemsli o dopmynam (77) CIT 16.13330.2017 u usmensgomuitcs
Bapenenax 1 <cix < cx; 05 = Ar/ Aw.
Jlns Ganox xopoGyaToro cedeHuns koddGuiuent cix B popmyne (142) cnenyer yMHOKAThH
Ha 0,5.
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B dopmynax (141) sHaueHue Auny CITEIYET ONPENENSTE N0 Tabmume 52 B 3aBUCHMOCTH OT &,
a 3gadyeHue Ay — no 8.5.18 CII 16.13330.2017. B tabmuue 52 u B dopmynax (141) cpennee
KacatelbHOE HapsDKeHHe T clefyeT NPHHUMATh paBHEM T = O / Ay.

Tabnuma 52
TTpenenbHbIE 3HAYCHNS Ay IPU €, PABHOM

T/ Rs 1,0 1.5 2,0 2.5 3.0 35 %0 13 =540

0 5.50 4,00 342 3,00 2,72 2,52 237 227 2,20

0,5 4,50 3,70 3,13 2,75 2,51 2,35 2.6 2,20 2,20

0.6 4,25 3,52 2,98 2,64 2,42 228 2.20 2,20 2,20

0,7 4,00 3,34 2,84 2,53 2,34 2.20 2.20 2,20 220

0,8 3,75 3,04 2,62 2,37 2.26 2.20 2.20 2.20 2,20

0,9 3,50 2,73 2,39 2,20 2,20 2.20 2.20 2.20 2,20

3nauenus M u Q cnexyeT ONpeNessTh B ONHOM CEYEHUH Oallku.
OddexTuBHOE 3HaYEHNE PACUETHOIO CONPOTHBIICHHS CTAIH Ryef CIEAYET ONPEALHSTH IO

dopmyne

0,65E
="z
Ve

143
R,, (143)

rae 1 = (1,801 - 0,8) / (@13, ).

20.2.3 TIpun namu4uu 30HBI uucTOro M3rmba pasMeps! cedeHMit 6amok 2-ro xiacca ¥
3¢ heKTHBHOE 3HAYECHHE PACYETHOrO CONPOTHBIIEHHS CTAH CIENyeT ONPERENTh N0 (GopMynam
(141) u (143) COOTBETCTBEHHO IIPK ITOACTAHOBKE B HUX 3Hayenus € = 1,42,

20.2.4 Pa3Meps! ceueHHMiA IBYTaBPOBBIX GANOK 3-T0 Kilaccea (PH Aww = 2,2; Ay=0,3) cremyer
olpenensTs mo Gopmynam:

te=0,745B 130, s hw=22bsv / [y, s /= 1,92t [, ; by = 0,525 ez, , (144)
rme w2 =1+0,8 (t/ R)*;
o2 = 0,252 — 2).
D¢ dexTHBHOE 3HAUCHHE PACUESTHOTO CONPOTHBICHHS CTANU Ryef CCAYET ONPENENSTH IO

dopmyne
2 145
%, = 0,77553{( e J , (145)
Ye wo

rae N2 = (1,802 - 0,8) / (023, ».

20.2.5 Ipu BsIfope cTanu pacyeTHOE CONPOTHUBIEHHE R, cliefyeT NPHHHUMATh OIM3KNM K
Ryep, BEruMCneHnHOMY 110 GopMmynaM (140), (143) u (145); npu 3TOM IOJDKHO OBITH BBIIOJHEHO
ycIoBHE Ry < Ry of.

20.2.6 J{ng 6anox 2-ro # 3-ro KJIaccoB npy 0ZHOBPEMEHHOM AEHCTBMY B ceyeHud M u Q B
dopmynax (141), (143)~(145) cnemyer npuHuMarh: B HepBoM npubmwxeHmn T = 0; B
HOCIENYIOHMX TIPUGIIKEHIAX T = Q / (tw h).

20.3 BucrajabHbre 6aaKu

20.3.1 B pacueTax mpo4HOCTH OHCTaNBHBIX GATOK, B KOTOPBIX CTE€HKA BHITIONHEHA H3 MeHee
HPOYHOM CTIH, 4eM Iosca (WK ONHH NOSC), IPHMEHSIOTCH CEAYIOIIHUE TaBHbIE KpHTEPHH:

a) mpeaenbHBIX (OrpaHMYSHHBIX) IUIaCTHYeCKuX nedopMmanuii, BhIpakaloluics B
orpaHn4eHUH HauGospinell WHTEHCHBHOCTH IUIacTHYeCKHX HedopMmanuil & B CTeHKE HOpMOit
OpefensHo! MHTEHCHBHOCTH IUIACTHYeCKHX JAedopMamuil Epsm, NPH 5TOM B pacyerax
YYHTBIBAIOTCA IUIACTHYECKHE AedOopMaliy He TONBKO B CTEHKE, HO U B N0sCaX;

6) npenensHbIX HanpshkeHu (pacueTHBIX CONPOTHRIIEHHHM) B Hosice OaJIKy IpH YIIPYroi ero
paboTe, IpH 5TOM B pacyeTax Y4HTHIBAIOTCS IIacTHYeCKHe NedOpMaIMH TOIBKO B CTEHKE.
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20.3.2 ina pacyera Ha MPOYHOCTH YCTAHARIMBAIOTCSA CICAYIOLIME IPYyNmbl GHCTAaIBHBIX
6anok, OTIMYAIOMECH KPHTEPHEM IIPOYHOCTH W HOPMOiM MpeneNbHBIX MHTEHCUBHOCTEH
TIACTHYECKHX AedopManuit &ip,fim:

1 — pacdeTs! MPOYHOCTH BHIIOIHSIOTCH 0 KPHTEPHIO NpelenbHbIX HaNpshKeHHH B nosce —
Ganxy npE pacyeTHOM CONpPOTHBICHHM CTaMH HOACOB Ry = R./y, MEHBIIEM pacy4eTHOro
CONPOTHBJICHHUS TI0 Ipeleiy TeKydecTH; Gaiaku KpaHOBBIX myTeit ¢ pexumami pabotsl 1K-5K
(cornacHo CTaHAApTy HO peXHMaM paboTH TPY30MOABEMHEIX KPAHOB).

2-4 — pacdeTsl MPOYHOCTH BBHIONHSAIOTCH IO KPUTEPUIO OrPaHUYEHHBIX IMIACTHYECKHMX
nmedopmaumii, B yacTHOCTH:

2 — gptim = 0,1 % — OGanku, HEMOCPEACTBEHHO BOCIPHHUMAIOIIHE NONBMXHEIE U
BHOGpanHoHHbe Harpy3ku (6anku pabouMx ImIOINaNoK, GYHKEPHBIX H Pasrpy304HBIX 3CTaKan,
TPaHCIIOPTEPHBIX Tajlepeif, IO KpaHbl THAPOTEXHHYECKHX COOPYXKEHMH U T. 1L.);

3 — epim = 0,2 % — Ganky, paboTarolnye Ha CTATHYECKUE HArpy3ku (OaKy nepexphITHi 1
MOKpBITHIA; pUreny paM, daxpepka; Ganxu, MoAKEePKABAIOLINE TEXHONOrIeckoe 06opyaoBaHue;
PUrelH 3CTaKal U Apyrue uarnbaeMele, pacTAaHyTO-u3rHbaeMble U coxaTo-u3rubaemble 6anoyHsie
3JIEMEHTBI);

4 — gpim = 0,4 % — Ganxu pabortarolnye Ha CTATHYECKYIO HArpy3Ky, HO HE HMEIOLIHE
TIPORONBHEIX pebep KECTKOCTH, He BOCIPHHAMAIOIIME MECTHBIX HArpy3oK M OTIMYAIOLIHECT
TIOBBINEHHOMH 00Imel yCTOHYMBOCTBIO M YCTOHUMBOCTBIO CTEHOK H CBECOB ITOSICOB AHAIOIMYHO
GankaM, paCCUUTEIBAEMBIM Ha IPOYHOCTE B COOTBETCTBUM C pasaenom 7 CII 16.13330.2017.

20.3.3 Pacyer Ha npouHOCTH GHCTANBHBIX OalOK BCEX IPYNI CHENyeT BBLUIONHATH HO

¢dopmynam:
npH u3ribe B OOHOM U3 IMaBHBIX IIIOCKOCTEH
— M <. (146)
CxWaxminRfYe
1ipy u3rube B JBYX IJIaBHBIX IIOCKOCTAX
My My <1 (147)

yt x
CxlxRfYe cylyRs¥e
IIpH OCEBOH cHile ¢ H3ruboM
N i My y i_ My < 1. (148)
Re¥clA—Aw(1-Rw/Rf)] ~ enxIxRfYe cnylyRfYe

20.3.4 Koaddunuents: ¢x u ¢, onpepenmorcs no tabnuuaM 53 u 54 B 3aBHCHMOCTH OT
IPYINbI KOHCTPYKIHIA, NPHHATHIX 3HAYEHHH PACUCTHHIX COMPOTHUBIEHHI M0ACOB Ry CTEHKH Ry,
a TaKKe OT OTHOWICHHH IUIOIIANeH JIEMEHTOB CEYCHHSA.

Ta6bnuma 53
Rw J Ry 3nayeHHe Ko3(MpHLIHEHTa Cy [UIA TPy Aok
Howep Ceuenue I L 2 | 4
CeuyeHHMs MITa (kre/cm?) TPU AffAw, PaBHBIX
0.25[05] 1 ] 2 [025]05] 1 | 2 [025]05] 1 [ 2
300 (3050)]0,97]0,98[0,99]0,9911,02[1,01]1,01|1,00[1,05]1,031,02| 1,01
o3 |2303350)[0,95[0,97]0,9810,99]0,980,9[0,99[1,00[1.01]1,01]1,01]1,00
, (2350|370 G750)[0.930,98[0,9710,99[0,9410,96[0,9810,99[0,7[0,9810,99[0.99
yl 4 400 (4100)]0,91]0,94]0,57[0,58]0,91[0,94]0,97]0,98]0,94]0,96[0,98(6,99
ki 455 (4640)[0,88]0,92[096/098] - | - | - | - [ -] - |- |-
330 (3350)[0,98(0,98(0,99(1,00{ 1,02{1,02|1,01|1,00]1,06|1,04[1,02| 1,01
X X 260 [370 (3750)[0,95]0,97]0,98]0,99]0,980,69]0,99]0,99(1,01(1,01[1,00| 1,00
1 o (2650) [400 (4100)]0,93]0,96[0,98[0,99]0,9510,97(0,98[0,99]0,98[0,99[0,99] 1,00
™~ 4, 455 (4640)[0,900,941097[0,98] - | - | - | - | - | - | - | -
- 370 (3750)[0,98]0,99]0,99[1,00(1,03[1,021,01|1,00]1,07]1,05/1.03] 1,01
A (33(;’5%) 400 (4100)[0,96]0,98[0.99]0,99]0,99[0,99[1,00[1,00[1,03[1,02[1.01{1,01
fy 455 (4640)[0,9410.96/098[099] - | - | - | - [ -1 -1-1-
330|400 (4100)[0,98]0,99]0.99]1,00]1,03]1,02/1,01|1,00]1,08]1,06/1,03]1,01
(3350) (455 (4640)[0,96[0,97[0,98[0,99] - | - | - | - | - | - | - | -
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300 (3050)(0,97/0,9710,97]0,98|1,10]1,09{1,05[1,03/1,16/1,18/1,17]1,10
330 (3350)]0,94/0,96]0,96(0,97)1,0311,03{1,02(1,011,11{1,14/1,12]1,07
370 (3750)10,91}0,9310,95[0,96|0,9610,97{0,98(0,98/1,04|1,09/1,07{1,04
400 (4100),0,8810,91/0,94/0,96(0,9010,9310,95]0,97]1,00{1,06{1,04| 1,00
455 (4640)10,84/0,88/0,8210,96] - | - | - | - -1 -1-
330 (3350)10,97/0,97/0,97|0,98(1,10{1,09{1,05(1,03}1,17]1,19{1,17[1,20
X 260 [370(3750)10,94]0,9610,96/0,98]1,02{1,02{1,00|1,00{1,11]1,14]1,i2(1,07
(2650) 1400 (4100)}0,9210,94/0,95|0,97(0,96/0,9710,98(0,98/1,06(1,10/1,08]1,04
455 (4640)0,88[0,9110,941096 - | - | - | - | - | = -] -
054 i 300 370 (3750)10,98(0,98]0,98(0,99|1,1111,09{1,05]1,03]1,19(1,20{1,18|1,10
OF (3050) 400 (4100)]0,96(0,95/0,97(0,98]1,041,03|1,01{1,01]1,16}1,16[1,13/1,07
; y 455 (4640)10,92(0,94/0,9510,97| - | - - -1 -
330 |400(4100)]0,98/0,98/0,98/0,98/1,10{1,08]1,04|1,03(1,18{1,20|1,17|1,10
(3350) 455 (4640)]0,95{0,96{3,961098| - | - [ - | - [ -] - [ -] -

CcHh J94.1325800.2017

230
y | (2350)

[IpuMeyanus

1 Koa¢duurenrsl ¢x onpeacnsiorcs JMHeHONH uHTepnonsuue# no A7/4w W MO COOTHOWIECHMIO IUIOWaneH NOACOB NpH
NpUHATHY Onnxalimux 3uavenuit Rw 4 Ry

2 JTns 3-if rpymmet 6anok k03GPHLMEHTE ¢x ONPEREIAIOTCA NHHEHHON HHTEpNoALKER B COOTBETCTBHH C IpuMeyaHueM |

H, KpoMe Toro, no Eip,lim-

Tabnuna 54
3nauenue ko3 PUUHEHTA ¢y IPH PACHETHBIX CONPOTHBIEHUAX Ry, MIa (krc/cm?)
Tpynna Ganok 300 (3050) 330 (3350) 370 (3750) 400 (4100) 455 (4640)
1 1,00 1,00 1,00 1,00 1,00
2 1,33 1,31 1,30 1,28 1,00
3 1,41 1,40 1,39 1,38 1,00
4 1,47 1,46 1,45 1,44 1,00

20.3.5 Koatdhpuunenr c. onpenengercs no popmyne
Che = Rw/Rf+ L] (Cx - .Rw/Rf), (149)
rae M =1 + 1235m2(R;r— Ry)/E, 3m€ech 11 ¥ 12 — Ko3)dUIHEHTHI, IPHHUMaeMBIE 1o Tabnune 53.

Tabaumma 55
m M2
Homep N Homep N
ceqyeHus Cenerne 24,R, +AR, | T M | cevenns Cererme A, U5R, +R,) . .
0 1 1 0 1 1 1 1
A 0,1 1,63 | -0,57 0,1 0,67 | 1,13 0,33 |{-0,13
=< 02 |247[-13s | 02 |osa|12s| 084|030
™ 03 (320|208 2 LA a4 03 0,74 | 1,32 | 0,51 |-0.38
"‘?:'51}' 0,4 3,49 | -2,39 Lz 0,4 1,07 ] 1,34 | 0,12 | -043
0,5 3,57 | -2,54 0.5 1,35 | 1,31 | -0,14 | -0,52
0,7 3,05 -2,17 0,7 1,66 | 1,17 | 0,42 | 0,82

Tlpumeyanue— [Ipy oaMHAaKOBLIX 3HAKAX HANpPAKEHHN Gr B GonbleM nosce oT ycunui M u N cnenyer npuHuMars
rpady, 0603HauEHHYIO 3HaKOM «+», a DM pa3HbIX 3Hakax — rpady, 0603HAUCHHYIO SHAKOM ¢~ ».

JInst cedeHus 11 IpHUHHAMAETCA HE3aBHCHMO OT 3HAYEHMH JCHCTBHTENLHOM aCHMMETDHH
(cumtas, 4T0 06a mosca HMEIOT ILUIOLIanb GoNbIIero nosAca Ay).
KoadduuueHt cy, onpenensercs no popMmyie
cw=1+m(c-1). (150)
IIpy HATHYUK 30HBI YUCTOTO U3rKGa KOIDOHUIMEHTHI Cx M Cy ONPEAEIAIOTCA 10 opMyJIaM:

¢y =R /R, +(c—R,/R)(1-05v/1); (151)
¢, =l+(c, -1 -0,5Vv/1), (152)

rae [ ¥ v — JIMHEL npoierta 6aT0K ¥ 30HB YMCTOrO H3THOA COOTBETCTBEHHO;
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¢’ ¥ ¢’y — Koo GULUmeHTE ¢x H ¢y, NpHHEMaeMBIe 1o TabmunaM 53 u 54 B 3aBUCHMOCTH OT Eip,lim
U pacyeTHBIX CONPOTHBNIEHUH Ry U Ry COOTBETCTBEHHO.

20.3.6 Pacuer Ha ycranocts GHCTaNBHBIX 6aloK CCAYeT BHIIONHATH Ha SKCILTYaTalHoOHHEe
HArpysku ¢ ygeroM o6uiux tpeGosanuit CII 16.13330 xak MOHOCTaNBHBIX M3 MaTepuaa HoAca,
PacIOIOKEHHOr0 y IpoBepseMoit hHOpEL

20.3.7 XectxkocTh GucTampHOM Ganky (10X HOPMATHBHBIMU HArpy3KaMu) NPOBEpSIOT B
HPEanoIoKEeHHH yrpyroi paboTs! Ganxu, BKIIOUast CIIydad, B KOTOPBIX BEIYHMCIICHHEIE B 3TOM
TIIPEANIONOXEHHY OT HOPMATHBHEIX HAIPY30K HAIPSHKEHHS B CTEHKE NIPEBHIIAOT R).

20.3.8 O6myrw ycroHuumBOCTE OuCTansHOM Oankd AOIMYyCKAeTCs IpOBEPATH Kak i
MOHOCTAJIbHOH, BEITIOMHEHHON U3 CTANH, IIPUMEHEHHOM B CKATOM Iosce GucTanbHO# Gaik.

20.3.9 VcroituuBocTh IOJIOK MOACOB B OMCTanpHBIX Oankax 1-# rpynns! nposepgeTcs H
oGecneyusaerca cormacuo CIT 16.13330 B npeanonoxenun ynpyroit paboTs! cramm.

20.3.10 B 6ucTansubix Gamkax 2—4-# rpyI ABYTaBpOBOTO CE4EHM OTHOIICHHE PaciETHOH
LIHPUHBI CBECA CHXATOM MOJKM IOSICA K €€ TONIIHHE /; NPH Cloc = 0 HE JOIDKHO IPEBBINATH

0,35 E/Rf .

20.3.11 B OucranpHeIX Oamkax [JBYTaBPOBOTO CEYEHMS, YKPEIUICHHOTO TOIBKO
HONEpeYHEIME pebpaMH JKECTKOCTH, NPH Ojoc = ( YCTOHYHBOCTH CTEHKH IIPOBEPAETCA IO
dhopmynam:

JI CHMMETPHYHEBIX CEYeHHR

2
M < Rohyt,(w+aR,, /Ry);

IUIS aCHMMETPUYHBIX CeYeHHUit ¢ Goiee pasBHTHIM CKaThIM HOSCOM
Byt
M <o\ Ak + 0345 (h, —h) +4R%t ,aR, +—l'2-—“—(h‘,, —2mWR2 =372,

rae ¥ = brtr/ (bw tw), Ho He MeHee 0,25;
0.=0,24 - 0,45 (t/ Ry)? - 8,5 - 107 (A — 2,2)%
Aw — OTHOCHTENBHAA THOKOCTD CTEHKH;
T — cpefiHee KacaTenbHoe Hanpsokerue (He Gonee 0,5Rq);
G1 H 63 — HAIIPSDKEHHS B CKATOM H PaCTAHYTOM I0sicaX COOTBETCTBEHHO; ECIH O 2 Ry, IPHHAMAIOT
o1 = Ry, ecnu 63 2 Ry, IpHHEMAIOT 03 = Ry,
A}, A3 — InoIany cedeH s COOTBETCTBEHHO 0OBIIEr0 H MEHBIIEro nosca GucTanbHoli 6anku;
h1 — BBICOTa CKATOM 30HEI CTEHKH, ONpeiesieMas U3 YCIOBHH PaBHOBECH.

20.3.12 TIporepka yCTOHIMBOCTH CTEHKHU BBIONHAETCA M0 GopMyiam noapasaena 8.5 CI1
16.13330.2017, ecnu XOMIIOHEHTHI HAPSOKEHM A, BHIYHCICHHBIE I paCYETHOrO OTCEKA CTCHKH,
yzosnerBopsuor pasgeny 7 CII 16.13330.2017.

20.3.13 Pasmeps! ceuennii GHCTANBHBIX ABYTaBPOBBIX Galok 2-ro xmacca ¢ yCTOHYMBOH
CTEHKO# 1pH Ryr/ Ry = F cieAyeT onpenenaTs no dopMynam:

o= 126BIf0, 3. 3 e = Ao b W7 3 7= tunf By 7 5 b= hunJety Myl ), 129

mewi=2r—1+1/3r)+0,8(/R)(1-1/r2;
o3=0,253w3/r-2);

w=E/R,, .

B dopmynax (155) sHauenue Awe CTEIyeT HPUHAMATH [0 TaGAHIE 52 B 3aBHCHMOCTH OT
napamerpa &, onpenendeMoro o ¢popmyie

(153)

(154)

E=1+(1,3-0,2a)ci-—1), (156)
rae c1» — xoaddunuent, onpeaenseMsrii no hopmyne
C1r= Mz ! (Wsn RywYe) BIH C1r = Pr Cor (157)

¥ u3MeHsomuiics B penenax 1 <cir< s
31ech PBr 1 Cxr — KO3 uIMenTEl, onpenensemsie cornacuo 8.2.8 CII 16.13330.2017.
Il 6anok xopo6yaroro cedeHus kosdduument cir B hopmyne (156) cnenyer yMHOXKATh Ha

B HABOP |
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0,5.
O¢dexTuBHOE 3HAYEHHE PACYESTHOTO COMPOTHUBIEHHS CTANM CTEHKH Galku Ryw.es CHERyET
OIIpeneNaTh o GopMyIe

o _06E [n3fZ | (158)
wof =T o |
"y, wo

raen3 = (1,803 /r-0,8) / (w3 3/, ).
ITpu BEIGOpE CTANH AOMKHO GBITH BEITOJHEHO YCIOBHE Ry < Rywer.
ITpu omHOBpeMeHHOM AelicTBuE B ceueHuH M u ) cnepyer yuntssars 20.2.6.

20.4 Baaxu ¢ ruGKkoii crenkoii

20.4.1 Paspesnble Ganku ¢ rufKoH CTEHKOH CHMMETPHYHOIO IBYTaBPOBOTO CEYEHH,
HECYIIHe CTAaTHIECKYIO Harpy3Ky ¥ m3rnGaeMble B IUIOCKOCTH CTEHKH CIEAYET HPHMEHATD NpPH
HarpysKe, 5KBHBAICHTHON paBHOMEpPHO pacupeneneHHo# a0 50 xH/M, ¥ mpoekTHpoBaTh H3 CTANH
C TIpEZIENOM TEKyIecTH 10 345 H/mm?.

20.4.2 YcroiyuBocTs Ganiok ¢ rubKoii CTEHKO# clexyeT 00eciieYuBaTh HiH BbIIOJIHCHHEM
Tpe6Gopanmuit 8.4.4 CIT16.13330.2017, umm 3aKperUieHHEM CHXaTOro NosAca, P KOTOPOM YCJIOBHAA

rubxocts nosca As = (ler /br) R ,/ E ne npessmaet 0,21 (re by— mHpHHa CKaToro nosica).

20.4.3 OTHOINEHHE TNHPHHEI CBECA CKATOro IMOACa K €ro TONIIHMHE CISAyeT NPUHUMATE He
Gonee 0,38,/E/ Ry.

20.4.4 OrnomeHue ruiomaneit ceueHuit nosca u creHku oy = As / (fw hy) HE HOIDKHO
IPEBHIIATE NPeAeNbHEIX 3HAYCHHH Oy, OTIPEAEIsIEMBIX HO GopMyIie

10° (159)
oy = ?(1,34 —412 Ry /E).

20.4.5 Yuacrox cTeHKM Ganky Hax OIOPOH CIEAYET YKpEIUIATh JBYCTOPDOHHHM ONOpPHEIM
PeBpOM JKeCTKOCTH U paccuMTHIBaTh cornacHo 8.5.17 CIT 16.13330.2017.

Ha paccTosun He MeHee mupuns! pebpa u He Gonee 1,3 t \/E/R, ot onoproro pepa
CHenyeT yCTaHaBIMBaTh JOIONHUTEILHOE ABYCTOPOHHEE PGP0 IKECTKOCTH Pa3MEPOM COTIIACHO
20.4.11.

20.4.6 MecTHOE HaNpPsIKEHHE Ol B CTEHKE Oanku, ompegenieHHoe 1o Gopmyne (47) CII
16.13330.2017.2017, nomxHo 6x1Th He Gonee 0,75 Ry, IpH 3TOM 3HAUEHHUE Jof CIIEYET BEIYHUCIATE
no popmyne (48) CIT 16.13330.2017.

20.4.7 Ilpu onpenenenuy nporuba 6aqok MOMEHT HHEPIHU MONIEPEYHOro CedeHus 6pyTTO
Ganku creTyeT yMHOXKaTh Ha kodddumuent o = 1,2 — 0,033 A, a4 6anok ¢ pebpamu B IposeTe
 Ha koot ¢umuent o = 1,2~ 0,033 A, — /] — mns Ganok Ge3 pebep B nposieTe.

20.4.8 IIpounocTs pa3pesHbx 6aJoK CHMMETPHYHOrO ABYTaBPOBOI'G CEYEHHsS, HECYLIHX
CTATHYECKYIO Harpy3Ky, M3ru6aeMbIX B IUTOCKOCTH CTEHKH, YKPETIEHHOH TONBKO MOICPETHBIMH
peGpaMH XECTKOCTH (PHCYHOK 45), ¢ YCIOBHOM THEKOCTHIO CTEHKH 6 < A, < 13 ClEIyeT IpoBepATh
o gopmyne

M/ M) +(Q10)' <1, (160)
roe M u Q — 3HaYeHHS MOMEHTA K [IONIEPEYHOM CHIIBI B PaCCMaTPUBAEMOM CEYEHHH OaIK;
M, — npeaensHOE 3HAYEeHNE MOMEHTa, BEIMUCIIIEMOE o hopMyne

Mu=RyYetwhw? [Ar/ (b b)) + (0,857 A) (1 = 1 /AW)]; (161)
Q. — MpeJensHOe 3HAYeHKe NOTIEPeYHOH CHIIEL, BRIYHCIEMOE 10 GopMyne
Qu =Ry tw 1w [Ter/ Rs + 33 B (1 =1 / R) 7 (1 + pD)], (162)

IIe fy ¥ hy — TONIIMHA M BBICOTA CTEHKH COOTBETCTBEHHO;
Ay — nIomans ceyeHus nosca 6aiky;
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Ter, L — KPUTHYECKOE HaNpsDKEHHE H OTHOIIECHAE Pa3MepOB OTCEKa CTEHKH COOTBETCTBEHHO,
omnpenenseMsie cornacHo 8.5.3 CIT 16.13330.2017;
B — xoadpummenT, BErmcaseMsril o GopMye
B=0,1+3;p20,15. (163)
3nech & = 8Wumin (h2 + a?) / (tw h3a%); 0 <0,1;
Winin — MHHAMANBHEIA MOMEHT COINPOTHBICHHS (OTHOCHTEIBHO COOCTBEHHOH OCH,
napaJuieNbHOM moAcy GanmKku) TaBpOBOTO CEYEHMS, COCTOSIIEro M3 CXKAaTOro
nosca 6aNkH ¥ MPUMBIKAIOMETO K HEMY Y4acTKa CTEHKH BRICOTOH 0,54 /E/R,;
a — mar pe6ep XKECTKOCTH.

1 -1

pr—

o
- t\
w

ey ———— }

a _1_| |
|

Pucyroxk 45 — Cxema Gasnku ¢ rubkoli cTeHkoi

20.4.9 Drops! NpeJeNbHBX MeMOpaHHBIX HaNpPSKEHHH Ox JiA Galkp CHMMETPHYHOTO
IBYTaBPOBOTO CEYEHHU IIPH YHCTOM H3rHbe MOKa3bIBAIOT, UTO B 30HE PACTKCHMA Smopa 6imska
K JMHEHHOR, HO KpaeBoe HANpsHKEHHEe He NOCTHMTaeT MpeZiesia TeKydecTH. JIId mpaKTHYeCKHX
pacuetoB B CII 16.13330 npuHATa ynpolNEHHAas CXeMa NPENENBHOIO COCTOSHHA, B KOTOPOH
cxaras 30Ha CTEHKHM NPEACTaBiseT coboi NPIMOYTONBHHUK BBICOTOM /1) ¢ HANIPSXKEHAEM, PaBHBIM
PacyeTHOMY COTIPOTHBICHHIO Ry, (PHCYHOK 46).

Kpaepoe pacrarusaroiniee HanpsDKeHHE OPUHATO PaBHBIM MO abCOMIOTHOH BemndnHe R;.

Ipu Manoii ToNMOUHE OACOB 10 CPABHEHMIO € BRICOTOH CTEHKH H (h, / t), [R ,/ E =085 nomygsena

dopmyna (161), kotopas faeT HECKONBKO mpeysenudenHsle (o1 1 % no 3,6 %) sHauenmus My,
DOCKOJIBKY B JCHCTBHTENBHOH OSIIOpe HAUpMKEHHH B pacTIHyTOM DOfCE pacuyeTHOE
CONPOTHBJICHHE HE JOCTHTACTCA.

al a)
Ar Ry
= N
<
il
<
S,
el
1T &
—
Ar Ry

a — cegenye 6anku; 6 — 3Mopa HanpshKeHUHA
Pucynok 46 — Cxema npeaeT-HOr0 COCTORHHA cedenns 6anxu npu n3rabe
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20.4.10 ITonepeynas cuna Oy, BOCIpHHAMaEMAas CTCHKOM, claracTcs U3 IBYyX yacTei: CHIIBI
Ocr = Topht, oTBevaOLIEH KPUTHIECKO HArpy3Ke, H JOMOJIHUTENbHOH cHitbl AQ, BO3HHKAIOWIEH B
3aKPUTHYECKOH CTaMH BCIEACTRHE 00pa3oBaHMsA AHArOHANBHOM WM 6/1u3Ko# K Helt pacTAHyTOH
noJjiocel. PaznuyHpie MOJENH OTIAMYAIOTCSA YITIOM HAKJIOHA M IIMPHHON 3TOH TIONOCHI, 4 TAKXKE
3HaueHHeM INPENeNbHOr0 PACTATHBAIOMIErO HANpPsOHKeHUs (pacmpelelieHue HanpsbKeHMit
CUMTaeTCsd paBHOMEPHBIM), OCh IOJOCHL COBHaAaeT ¢ AMaroHansplo (pucyHok 47), a mIMpuHa
HOJIOCH! ONpefeNsdeTcs MONOXKEHHeM IUIACTHYECKOro NIapHMpa, BO3ZHHKAIOWIEr0 BCICACTBHE
usruba nosca. B ceyeHue nosca BKIIOYacTCS M00ca cTeHkH mmpuHoi ot 0 zo 307 B 3aBucuMOCTH
OT Tep/ Ry. IIpenensHoe HalpsDKEHHUE PACTUKEHHMS B AMAarOHANIBHOM [0JI0CE HAXOMUTCA U3 YCIIOBHUS,
YTO MHTEHCHBHOCTH HAIIpsUKEHUH paBHA NpeleNny TeKy4eCTH.

Pucynox 47 — Cxema orcexa CTeHKH 62/KH NpH CABHTIE

20.4.11 TTonepeunsie pebpa XKECTKOCTH, CEYEHHS KOTOPHIX IPHHATHI HE MEHee YKa3aHHEIX
B 8.5.9 CI116.13330.2017, cnenyeT pacCYHTHIBATH Ha YCTOHYMBOCTD KaK CTEPKHH, CKATHIE CHITON
N, onpenensemoii no hopmyne

N=3,3 ReYetw i Bt (1 =ter/ R5) / (1 + p?), (164)
rae Bce 0003HaueHNUs cIexyeT IpuEUMaTh 1o 20.4.8.

3uauenue N cnenyeT NpHHUMATh PaBHBIM He MeHee 3HaYEeHHS COCPEAOTOUEHHOM Harpy3KH,
pacnonoxeHHON Hax pebpoM.

PacueTHYI0 [UIMHY CTEPXKHS CNEeAyeT IPHHIMATh PaBHOH lor= fny (1 — B), Ho He Menee 0,7hy.

CuMMeTpUYHOE JBYCTOpOHHEe pebpo ClefyeT pacCUMThHIBATH HA HEHTPAalbHOE CXKATHeE,
OJHOCTOPOHHEE — HA BHELIEHTPEHHOE CKaTHE C SKCHECHTPHCHTETOM, PaBHBIM PAaCCTOSHHIO OT OCH
CTEHKH JIO LeHTpa TAXKECTH PacUETHOTO CCYCHUS CTEPKHS.

B pacueTHOe cedeHME CTEPXKHS CIEAYeT BKIIOYATH cedeHHe pebpa JKECTKOCTH M IOJIOCHI
crenxy mmapunoit 0,65 ty JE/ Ry ¢ Kaxnoii cropous! pebpa.

20.4.12 B 6ankax 10 pUCYHKY 45 ¢ yclIOBHO#M ru6KocThiO cTenku 7 < A, < 10 npu neitcteuu
paBHOMEDHO pacrpeleNeHHOH Harpy3Kd KM IIpd 5 ¥ 60Jee cOCpeNOTOYEHHBIX OIHHAKOBBIX
HArpysKax B IpoJieTe, paclojokKeHHbIX Ha PaBHBIX PACCTOSHHUSAX APYT OT APYra H OT ONOp, CTEHKY
B IIPOJIETE HE YKPEIUIMIOT NOMEPeYHBIMH pebpaMH, TIPH STOM Harpyska JOKHA GBITh IPHIIONKEHa
CAMMETPHYHO OTHOCHTENBHO TIIOCKOCTH CTEHKH.

TMpoyHoCTh TaKuX HajoK CleLyeT NPoBepsaTh o hopMye

M < Ryth?[L+ 22 (1 - 59)18, (165)
w W
rae 8 — ko3hduuuenT, yIUTHBAIOWKHA BIMSHNE NONEpPedHON CHIBI Ha HECYIIYIO CIIOCOOHOCTE
6ajiky 1 onpenenseMsii o Gopmyne § = 1-5,6 Ar h/ (4w ).

ITpu 3TOM ClleqyeT IPMHUMATE TONLUIHHY ITONoK Iy > 0,3 ty 1 0,025 <(4r h/ 4w ) £0,1.

20.4.13 Pasmepni ceuenudl ngByTaBpoOBBIX Oamox ¢ Trubxoit creHxo u peGpawmm,
yaoBneTsopstowmue yciosuo (160), cnexyer onpenenars no Gopmynam:

fw= (0,19 +29R,/ E )B; hy=tw A, 1y; by=0,76Mme/ 15 tr=tw 7 (166)

rae Ay = 12,9 - 2060 R,/ E.

= AR T e
s B AR o
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OddexTuHOE 3HAUEHHE DACYETHOrO CONpPOTHBIGHHS CTamu OGankum Ry.s cmemyer
ONpeensTh 1o Gopmyne
106E 1 (167)

Ry,cf: —
Ve 3\, ((//6’)2

Jna ynosnetsopenus ycnosus (160) crenyeT ysennuuMBaTh YHCIO pebep XecTKOCTH HIH
TOJIIHHY CTEHKH B OTCEKax Oaliki, pacloIoKeHHBIX Y ONop.

ITpu BEIGOpE CTANM ClEIYeT BBIIONHATE YCIOBHE Ry < Ry of

20.4.14 Cepapuble NBYTaBpOBhIE Galki €O CTEHKAMM, HE YKPENJICHHBIMH IONEPEUHBEIMU

pebpaMu XEeCTKOCTH, 3a MCKIIOUCHHEM ONOPHBIX YYacTKOB I'HOKOCTBIO 75/’11,&10, cnenyer

IIPOEKTHPOBATh H3 CTANH ¢ TIpeAeIoM TeKydecTH 1o 430 MIIa (4400 xrc/cm?),
Jinst nosnydeHus paBHONPOYHOTO IONEPEYHOTO CEUCHHUS B IIPONETHOM M ONOPHBIX 30HAX

R,
Ganky 3HaYEHHS i = Ay L e clenyeT Ha3HayaTh B npefenax 22 < < 26.
'Af h R}’f
20.4.15 Tlpounocts ceuerui 6anox, HArpy:XKEHHBIX HEPABHOMEPHOH Harpyskoi, creayer

TIPOBEPATH 1O QOpMyNIaM:

npa MM, <0,5 Q0 <1,
»  0,5<MM.<1 (Q/0u— 0,5)* + (M/My — 0,5)* < 0,25;
» MM, =1 0/0.,<0,5,

rae M u Q — MOMEHT U IoIepedHas CUila B PacCMaTpUBaeMOM cedeHUH OaIKH COOTBETCTBEHHO;
M, — ipenenbHBIA MOMEHT, BEIYHCIAEMEIH N0 dopMyse

A, R
M,=R Ah, 0,95~—f+—w—:-2—§x(1 —E) (3mech A= hwit);
X 4, R, A\ 4

Q. — IpenenbHas nonepedHas cuna, H, spruucnsemas no popmyie

27-10* A4,+0254;, b, )| R
O, =h.t +31 +2 = R — .
Xu Ty [ /%2 ( A“, ] 210’ R) MIla

20.4.16 Ilpm nepemaue Harpy3kM Ha BEpXHHH MosC CIEAyeT IpeAyCMAaTpHBATH
KOHCTPYKTHBHBIE MEDPONIPHUATHS, HCKIIOYAIOIHE OSBIEHHE IKCHEHTPHCHTETA, NPEBHIINAIOLIETO
T10JIOBHUHY TOJIIHMHEI CTEHKH.

20.4.17 HauanpHsie niporiOsl cTEHKH 6aloK OTHOCHTENBHO BEPTHUKAIBHOM IUIOCKOCTH HE

JOJIKHBI IPEBBIIATEH 3HAYCHHAS hwﬂ—w 107 cm.
20.4.18 3aBozpckoli cBapHO# CTBIK CTEHKH CICAYET pacrojaraTe Ha PacCTOSHHHM He MeHee
3hy ot omopHOTO pebpa.

20.5 baaxu ¢ nepdopHpoBaHHOI cTEHKOIT

20.5.1 banxu ¢ nepdopHpoBaHHOH CTEHKOH CIEAyeT NPOEKTHPOBATH M3 IPOKATHBIX
nByTapos (> I 20) u3 cranu ¢ npeznenoM Tekydectu a0 440 H/mvm?,

Crenenb pasBUTHA MPOKATHOrO Npod s (OTHOIIEH e BEICOTHI pa3sBuTOl G6alky K BbICOTE
HCXOIHOTO BYTaBpa) cieAyeT IpuHUMarth < 1,5.

CaapHele CoeqUHEHUS CTEHOK CNENYET BBINOJIHATH CTHIKOBBIM 1IBOM C IIOJHBIM IIPOBAapOM.

20.5.2 Pacuer Ha mnpouHocTh 6anok, H3rnbaeMbIX B IJIOCKOCTH CTeHKH (pHCYHOK 48),
CllelyeT BBIIONHATE N0 HopMyTam:

JUIs TOUEK, HaXOMSIIKXCS B YIJIaX BBIPE3aHHBIX OTBepcTHH Ha paccrosuuu 0,54 ot ocu x —

X
M Qa
—+ — SR (168)
4 x 4Wmin
JUIS TOYUEK, HAXONAINUXC Hall YITIaMH BbIPDE3aHHBIX OTBCpCTHf;I Ha PacCTOsHHH O,Sh OT OCH
XX
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tall =" < .

w, T, S (169)
05 ...
tah, <Rre (170)

rie M — nsrubaromuit MOMEHT B CeUeHNN GaIKH;
O — nonepeyHas CHa B Ce9eHHN Hanky;
Os — T0 xe, Ha paccTosHuH (¢ + s — 0,5 @) OT onops! (cM. pHCYHOK 48);
W; — cobCTBeHHBI MOMEHT COIpPOTHBICHHS Pa3BATOrO IBYTABpA B CEYEHHM Oamku c
OTBEPCTHEM (CEdEeHHE HETTO) OTHOCHTENBHO OCH X — X;
Waxy Wonin — HaubO0IBINuI ¥ HAUMEHBIHMHE MOMEHTEI COIPOTHBJIEHHUS TABPOBOTO CEYEHHUS.

0,5d 3 0,5d
1
|
o

L 0,507 0,50 %
h

R B

Y yl

Pucynox 48 — Cxema yuacrka 6anxn ¢ nephopapopansoii crenkoit

20.5.3 Pacuer Ha ycroiumBOCTH OanoK cuenyer BemONHATE cormacHo 8.4.1 CII
16.13330.2017; mpu 5TOM TeOMETPHYECKHE XapaKTepHCTHKM CaloK CilemyeT BbIYHCISTH AN
CEeJeHHs ¢ 0TBepCTHEM. Y CTORYHBOCTD GAlIOK CIENYET CUATATh 06ECeUeHHOM, €CIH BEIIOHEHB]
Tpebopanus 8.4.4 u 8.4.5 CII 16.13330.2017.

20.5.4 B onopHBIX CEUCHUIX CTEHKY 6anku npH Aer/ ty > 40 ciemyeT yKpemnats peGpamu
JKECTKOCTH M pacCYHTEBaTh cornacHo 8.5.17 CIT 16.13330.2017; opu 3TOM Y OIIOPHOTO CEYeHUs
cenyeT OpHHUMATh ¢ = 250 MM (cM. pucyHOK 48).

20.5.5 B ceuenusx 6anxke OpH OTHOMEHHH her / £ > 2,5./E /R, unut IpH HEBBINONHEHHH
TpeboBarmii 8.2.2 ciemyeT ycraHaBNHBATH pedpa JKECTKOCTH B cOOTBeTCTBHH ¢ 8.5.9 CII
16.13330.2017.

CocpenoToueHHsle Tpy3bl CHEAYeT paclojiaraTs TOJNBKO B CedYeHHSX Oaiku, He
ocnablieHHBIX OTBEPCTHAMH.

BricOTa CTEHKH C)KAaTOr0 TABPOBOTO CEYEHHS NOJDKHA YHOBIETBOPATH TpeGosanmam 7.3.2
CIT 16.13330.2017, B hopmymne (29) KOTOPOTo CHELyeT IPHHAMATE A = 1,4,

20.5.6 Onpenenenne nporu6os nepGopHpOBaHHEIX GaloK ¢ MECTHYTONBLHEME BhIPE3aMH
BBICOTOM d = 0,667 /h 11 otHOmEHNeM [/ hye> 12 (Tme [ — mponeT Ganku) cienyer UpoU3BOAUTE 10

_ bopmyne

Wperf = wT(1+1,3 TIszf(I(n)) A+2/n)/tw lz), 171
4
rae w’ = L/ nporu6 Ganky;
384 LI,
TUIOMAE TaBPOBOTO 105CA Ha/l BHIPE3OM A, BRIUCTAETCS KaK

A, =1,b, +1,(0.5(h~d)~1,); (172)

n=2/(s/a- 1) —oTHOCHTENbHAs IIUPAHA EPEMBIUKH; d — IUPHHA JIEPEMBIYKY Ha YPOBHE
HeHTpalbHOH OCH; § — IIar BEIPE30B (CM. PUCYHOK 48);

[
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a(m) =—2,43 n* + 4,54 n + 0,586. (173)
MowmeHT uHeplmu ceverus /, BhIUMCIseTcs 1o Gpopmyre
I,=bt,(h —z‘f)2 /2+¢, (h —Zz‘f)3 /12—t,d*/24. (174)

20.6 DreMeHTHI IBYTABPOBOro cedeHMs ¢ roppHpoBaHHoOIl cTeHKOM

20.6.1 O6mue nmoaoxkeHus

20.6.1.1 B sneMeHTax JABYTaBPOBOTO CEUEHMS [UI1 NOBBINEHHS HX YCTOHYUHBOCTH H
CHHDKEHHSI METAIIOEMKOCTH IIPHMEHSIOT II0NepeuHo-rohprpoBaHHble cTeHKH. ['odprupoBaHHEIe
CTEHKH MOTYT COCTOATP U3 TpalelenIalbHbIX, TPEYTOJNEHBIX HIIH BOJIHUCTBIX TOpPOB.

KorcTpykimu U3 ABYTaBpOB ¢ ropHpOBaHHON CTEHKOMH, B T. 9. ¥ GUCTANbHEIE, OTHOCATCS
K l-my xmaccy (cormacHo 8.1 CIT 16.13330.2017) u paccuuThIBaIOTCS B HpeAenax yUpyTHX
nedopmaumii.

PacueTHRIMH  mapaMeTpaMH  CJIOKHOTO  JBYTaBPOBOI'O  CEHEHHs C  BONHUCTOH
(cunycomnansHoON) monepeqHoO-rodpupoBaHHON cTeHKOH (pucyHok 49) gBnsorca: gs — mar
rotpa; her— pacueTHast BEICOTa CTEHKH, KOTOpas PaBHAETCS B CBApHEIX 6ankax ¢ ro¢prpoBaHHOMK
CTEHKOH TOJIHOM BEICOTE CTEHKH — Ay} fy — TOJIINHA FO)PHPOBAHHON CTEHKH; f — BBICOTa BOJHBI
rodpa; s ~ passepHyTas JTHHA MOTYBOMHE rodpa s = as (1 + 12 £ / 16 a%).

T'odpupoBaHHYIO CTEHKY CIIEAYET IPHHUMATD!

- TOJIUFEHOM He MeHee yeM 1,5 MMm;

- rTHGKOCTBIO FO(PHPOBAHHEIX CTEHOK B Ipenenax Ay < 200...500;

- ycnoBHoM rubkocTsio nanenu rodpa A, = s/t, R, /E £2.3.

3HayeHus IapaMeTpoB roppoB JOJKHE! 00eCeynBaTek YCIOBUS, IIPH KOTOPBIX Tpor > To.crs
TIE Tp,er U To,or cOIacHO 20.6.3.8 1 20.6.3.9 cooTBETCTBEHHO.

by

il b \ir
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Pucynok 49 — Cxema 31eMenTa ¢ BOJHHCTOMH Nonepeuno-roppupoBaHHoOR cTeHKol

20.6.1.2 B ceapHbIX ZBYTaBpaX C TO(QPHPOBaHHBIMH CTEHKAaMH CIEIAYeT IPHMEHSTH
OHOCTOPOHHHE TOSCHBIE IUBBI, 32 HCKIIOYEHHEM MECT IIPHJIOKEHHS 3HAYMTENBbHBIX
COCPENOTOYEHHBIX YCHIMH WM HOABMXHBIX Harpy3oK.

20.6.2 Pacuer nByTaBpoB ¢ ro¢pHPOBAHHOMH CTeHKOH NPH HEHTPAJILHOM PACTAKEHAH
H CKATHH
20.6.2.1 Pacuer Ha MpOYHOCTH 3JEMEHTOB NPH LEHTPANBHOM PACTSKEHHH WJIM CXaTHH
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crexyet BemonHATs oo Gopmyne (5) CIT 16.13330.2017, npurmmast 3a 4, nomans HETTO ABYX
NIOSICOB JBYTaBpa ¢ roppUpoBaHHOMN CTeHKOH A, = Ann + Apen.

20.6.2.2 Pacuer Ha YCTOHYMBOCTH 3JIEMEHTOB HDH IIEHTPAIbHOM CXATHW CIEAyeT
BEIIONHATE 110 Popmyne (7) CIT 16.13330.2017, npuximasn 3a A miomans GpyTTo ABYX IOSICOB
IByTaBpa ¢ roppHpOBaHHOM cTeHKOH 4 = An + Ap.

Ipu pacuete yCTONUHMBOCTH SNEMEHTOB C TOGPUPOBAHHON CTEHKOM OTHOCHTENBHO OCH Y —
y x09dbdHuLHIEHRT @ onpenenseTcs B 3aBHCHMOCTH 0T TUOKOCTH IHOSICOB ABYTaBpa A = lor / if, TOE ir—
pagMyc MHEPLUM CEYeHHSI IOsICa.

s HeCHMMETPUYHBIX ABYTaBPOB IPOBEPAETCA OTAENBHO YCTOHIHBOCTE KAXIOTO I105Ca B
€ro IJIOCKOCTH TIPH pacnpeaeneHyH IPOA0JIbHON CHIISI HPONOPLIMOHAIEHO CE4EHUAM IIOACOB.

IIpu pacuere ycTOHYMBOCTH IEMEHTOB C FOGPHPOBAHHON CTEHKOH OTHOCHTENBHO OCH X —
x kK03 GHUUMEHT @ ClEyeT ONpPeAeiTh B 3aBUCUMOCTH OT YCJIOBHOM IIpHBENEHHOM rHOKOCTH:

R, unl |R
I. — ﬂ' ...._i‘:=~.........._i ...}L,
of =71 xwf z . \{ z (175)

rae ko3¢ duuuenT 1 yuuTsBaeT BiMAHEe AehopMaluii CIBHIa B TOHKOH ropHpOBaHHO CTEHKE.
Jlns BOMHHCTBIX CTEHOK

2
mlE(A, +4
n=[1+—| L5L, (176)
GA, A
rne GA, - npuBemeHHas XECTKOCTh JIEMEHTOB C TOQPHPOBAHHOM CTEHKOM Ha CHBHT,
YYUThIBAIOIAA YBCIIUUYCHHE NIIMHBI rod)pnpoaaﬂﬂoﬁ CTCHKH KU pacCUHThbIBacMas 1o
Gopmyne
o , a 177
GA,=Ght,=. amn
s

Paguychl WHEpUME CeuyeHHs CHMMETPUYHOTO AByTaspa C ro(pHpOBaHHON CTeHKOH
onpeleNstoTCs o popMynam ix = 0,5 ki, rie hy = hy + ly— paccTOSIHEE MEXITy LIEHTPAMH TSXKECTH
nosicoB; iy = 0,29 by

20.6.3 Pacuer AByTaBpOB ¢ rodpUpoBaHHOM CTeHKOM NpH H3rnbe
20.6.3.1 Pacuer Ha NpPOYHOCTh Gamok C roQpHpOBaHHON CTEHKOH CHMMETPHYHOIO
OTHOCHMTENBHO BEPTHKANBLHOM OCH CEYECHMS CISAYET BRIOIHATE I10 POpMYTIaM:

IIPH JIEHCTBHM MOMEHTA B OAHOMN U3 INIABHBIX IIOCKOCTEH
M 178
— <1, (178)
Aﬁ: hl Ryr <
rie Am — MeHbIIas IMAOLIAAL HETTO U3 IBYX MOSICOB JABYTaBpa;
IIpU NEHCTBHM B CEYCHUH NONMECPEIHOM CHIIBI

_TL <] = Q
Ry Sl Ty ik, 179)
3neck k= 1,085 — 0,008 Ay, (ipH kx> 1 crenyer npuRAMATE Ky = 1), Ay — yCHOBHAS THGKOCTE
ro)pHpOBaHHOU CTEHKH;
NpH AeHCTBUM MOMEHTA B IBYX INIaBHBIX INIOCKOCTAX
M x MJ’
Aﬁlthy}'(‘ nRyYC
TJie X — KOOpAHWHATa TOYKH PAacCMaTpHBAEMOro CEYEHHs] OTHOCHTENBHO €T0 IVIaBHOl ocH;
Ly — cyMMa MOMEHTOB HHEPIMH II0COB HETTO OTHOCHTENBHO OCH Y — Y.
Ecmu MOMeHT M, BeiCTBYET B INIOCKOCTH OJXHOTO N0sICa, TO CIEAYET CYHTATh, YTO OH
MONHOCTHIO BOCHPHHHMAETCS 3THM TIOSICOM.

£ x<1, (180)
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B cnyuae ocnabneHnus CTEHKH OTBEPCTHSME I GOITOB 3HaYEHMS Ty O Gopmyne (179)
CleAyeT YMHOXAaTh Ha KOPQHIMEHT «, KOTOpHIf paccuuthiBaercs mo dopmyne (45) CII
16.13330.2017.

20.6.3.2 PacueT Ha IPOYHOCTH CTEHKH Oaiku, He YKpeIeHHOH pebpaMu KeCTKOCTH, NpH
IEWCTBHM MECTHOTO HANPMKEHHs Ojoc B MECTaX IPUNOXKEHUS HAIpy3KH K I0ACaM, a TalOKe B
OMNOPHBIX CeueHUAX GalKu, CNEeAyeT BEUTONHATE B cooTBeTcTBHY ¢ 8.2.2 CIT 16.13330.2017.

20.6.3.3 Ilpn mpoBepke NPOYHOCTH TOGPHPOBAHHOM CTEHKH JOIDKHO BHITIONHATHCA
TpeGoBanue no hopmyine (44) CI116.13330.2017, B xoTOpoii Gx CIIEAYET ONpPEAENATs IO hopMyIe

a
O'X=O-f":.'ksa (181)

rae kosbdumment ks = 1 —~ 2 £ / 16 a’s; 31eck 67— HOpMANBHEIE HAPSKEHHS B COOTBETCTBYIOLIEM
nosice. HanpspkeHUs Groc ¥ Ty B hopMynie (46) CIT 16.13330.2017 cnenyer onmpenenars B OAHOMR U
TOH ke TouKe OanKu.

20.6.3.4 I1pu pacuere Ha ycTOHYMBOCTS GaIOK ABYTaBPOBOTO CEYEHHS C TOGPHPOBAHHBIMH
CTeHKaMH, M3rubaroliXcs B IUIOCKOCTH CTEHKM M YAOBIeTBopsiomux ycioBusM 20.6.3.1 u
20.6.3.3, cnexyerT BBITONHATE NPOBEPKY Ha YCTOMYHBOCTE CXATHIX ITOSCOB 10 dopMyre:

N
e ARy
rae Ar— nnomans 6pyTTO CXKATOTO I10%Ca;

@r— k03¢ duLHEHT, KoTopbIi onpenensercs no 7.1.3 CI1 16.13330.2017, xak Ans HEHTPAILHO
CKaTOro CTEPIXKHSA, B 3aBUCHMOCTH OT A = Iy / iz, 31echk ly onpepensercs no 8.4.2 CII
16.13330.2017, a ir — pamuyc MHEPLHH CEHEHHs! CXKaTOTO MOSiCAa B TOPHU3OHTAIBHOM
TUIOCKOCTH.

Jns cKaToro mosca, BBHIIOJMHEHHOTO W3 JIHCTOBON CTalM, pamuyC HHEpUUM CEedeHHs
BeIgucigercs no Qopmyne ir = 0,29 by Ny = My / i — cuna cxaras B mosce, rae M, —
MaKCHMaJIbHBi H3rHbaromuii MOMEHT B CpefHeH TpeTH MIMHBI OaIKH MEXOY TOYKaMM
PacKpenieHus.

VYeroltunBocTs 6anok ¢ roGpHPOBAHHOM CTEHKOH He HYXHO IIPOBEPATE, €CITH BEHIONHIOTCS
yenoeus 8.4.4 CIT 16.13330.2017, xak mna Ganok ¢ miockoii creHkoif. Ilpu ompeneneHun
ycnoBHol# rubkoctt (B coorBercTBHH € 8.4.4 CII 16.13330.2017) u npu pacuere yciioBHOI
nonepeyHoi cunsl N (B coorBetcTBiH ¢ 8.4.5 CIT 16.13330.2017) npuneraromue y4acTKH CTEHOK
K CXXaTOMY N0ACY YIHTHIBATE HE CIERYET.

20.6.3.5 Ilpu usrube 6anox ¢ roGpUpOBaHHEIMM CTEHKAMH B JBYX INIaBHBIX ILIOCKOCTSX
pacdeT Ha yCTOHYHBOCTE CXKATOTO II0sCA CIEYET BHIIONHATH 110 GopMyne

N S

—x

¢EA[ 'Ry}’ <
rae Q. — kxo3bdunmeHT, KOTOpBIA ompenensercs B cooTBercTBuM ¢ Tabmumeit 1.3 CII
16.13330.2017, xaK a7 BHELIEHTPEHHO CXKAaTOTO CTEPKHS, B 3aBUCHMOCTH OT YCIIOBHOM

THOKOCTH ¢KaToro mosca A4 = (l /0,295, )\/Ry /E (3mech [ — pacdeTHas AIMHA TIoAca

B €Io HJIOCKOCTH) U NPUBEACHHOT'0 OTHOCHUTEIIBHOTO IKCUCHTPHCHTETA

. (182)

1, (183)

Mef =1 m,
rae n = 1 — xoabdurenT BIUAHUS POPMEI CEUECHHUS;
6-M,
m= . (184)
N ! 'bf

20.6.3.6 Vcro#umBocTh CTEHOK Oajlok ¢ rodpupoBaHHONM CTeHKOH clenyeT cuuTarh
obecniedeHHOMH, eCNM BHITOJIHEHO YCIIOBHE:

; 2 r 2
1 (L) +[_:y_) <1, (185)
7c\‘ aloc.cr T

N A N
[T PR N A 123
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IZiE Oloc — MECTHOC HANPSDKEHHE B CTEHKE OT COCPENOTOUEHHOM Harpys3kH, KOTOpOe CeXnyeT
omnpenensTs B cooTBeTcTBHE ¢ 8.2.2 CIT 16.13330.2017;
Oloc,cr ~ KPHTHUECKOE HAIPSLKCHHE, ONpeleaseMoe no GopMyie
0 8c, (186)

O-Ioc.cr = /12 >

31eck ¢1 — KoddduupenT, koTopsi onpexenserca mo 20.6.3.7;
Ty — 110 popmyste (179); Ter — MeHBILEE U3 3HAYEHHH Tp,cr U To,cr B COOTBETCTBHH C 20.6.3.8 1
20.6.3.9.
20.6.3.7 Koadpduuuent ¢ 8 dopmyne (186) npurumaercs no Tabnune 56, B 3aBHCHMOCTH
OT cooTHOmeHHs s/hy M 3Ha4eHHA O, Koropoe paccuuThiBaercs mo Qopmyne (84) CII
16.13330.2017.

Tab6anuna 56
5 3HaueHue ¢; JUIA IBYTaBPOB C rodpUpOBaHHBLIMU CTEHKaMHU rpy /.
<0,1 0,2 0,3 0.4 >0,5
1 1,73 8,50 9,34 10,30 11,30
2 7,67 8,50 9,50 10,60 11,80
4 7,57 8,50 9,53 10,70 12,00
>6 7,69 8,67 9,77 11,02 12,40

20.6.3.8 Kputuyeckoe HanpspkeHHEe MECTHOU HOTepH YCTOMYHMBOCTH IHMaHENH BONHHCTON
TOQPBI Tp,er PACCUUTHIBACTCS IO (HOPMyIIE

—112(534+hf SLZ (187)

20.6.3.9 Kpurnyeckoe HanpsokeHue obuueli notepu ycrofiunBocTH rodpupoBaHHON CTEHKH

TO,cr
«/D,D;
=3243072 7 (188)
rue D1 u Dz — sxecTKOCTH U3ru6a 110 MIaBHBIM HampasleHusam, H-mm:
Ef a EJ
D, = v_ 5. D ==
) s T, (189)

5
rie J — MOMEHT HHepIHHU rodpa, JUIMHa KOTOPOTO paBHsETCS Mmary rohppos as.

20.6.3.10 Ilpr npopepke ycrofuuBocTH rodpuposanHO# cTeHkH mno dopmyne (186)
JIOJDKHBI BBIIOJNHATHCS YCIOBHS:

%l o

a) ycaloc.cr B 0,75 ’ (190)

6) 3HaYeHHE SKCLIEHTPHUCHTETA, C KOTOPHIM HepeRaercss COCPeNOTOYEeHHas Harpy3ka oT
dNIEMEHTa, HaXOIAIIErocs BEILe, OTHOCHTENILHO NIPo0NBHO# ocu Gaku KOKHO ObITh e < 0,5 f.

20.6.3.11 TodpupoBaHHBIE CTEHKHM CJEAYeT MOAKPEIUIATH IONEpPeYHEIMH pebpamu

JKECTKOCTH, €CITH B MeCTax IPHUIIOKEHHS GOMBIINX HEIOABIKHBIX COCPENOTOHEHHHX Harpy30K U
Ha ONOpax 3JIEMEHTOB ¢ ro¢pHpOBaHHON CTEHKOM He OOEeCTeYHBASTCS HMX MPOYHOCTD WM
yCTOHYMBOCTE NpH npoBepke mo dopmynam (46) CIT 16.13330.2017 u (185) coorBercrBeHHO.
I'eomeTpHuyeckne XapaKTepHCTHKH pebep JKECTKOCTH HOKHBI COOTBETCTBOBATH TpeGOBaHMIM
8.5.9 CIT1 16.13330.2017, a ux pacyeT cieyeT BBIIOIHATE B coorBeTcTBUH ¢ 8.5.10 u 8.5.17 CI1
16.13330.2017.

IMposepky Ha ycToiumMBOCTE onopHOro pebpa Oagxm ¢ roppupoBaHHOH CTEHKOH
BBINONHATSH B cooTBeTcTBHH ¢ 8.5.17 CII 16.13330.2017 6e3 yueta noppepxusaromero s¢dexra
ro¢hpupOBaHHOMN CTEHKH.

20.6.3.12 VYcroitunBocTh CXaThIX NMoAcOoB 6anok ¢ rodpHpoBaHHOM cTenkod cieayer

124 i &5t AP




“l
CII 234 .1325800.2017

cuuTars obecrneueHHON npu BemoONHeHHH ycnoBmid 8.5.18 u 8.5.20 CII 16.13330.2017. Ilpu
BBIYHCIICHUH OTHOIIEHHs INMPHHBI CXAaTOTO Nosca by K TOJIIHMHE /r PaCUETHYIO WHMPHHY CBeca
nosca bes ceyeT IPHHUMATE paBHOMR ber= 0,5 by.

Hampsoxenue B cxxatoM nosce o cormacHo ¢ 8.5.18 CIT 16.13330.2017 cremyer
OIpeNieNATs 10 popMyiie

MJ’
O,=——— MW O, =——+ ,
A 1111}’0 A nhl}/c Wxﬁr}/c

rae Wym — cyMMa MOMEHTOB CONIPOTHBJIEHHS MOSICOB OTHOCUTEJIBHO OCH Y — J.

(191)

20.6.4 Pacuet ABYTABPOB ¢ rop)pHpOBAHHOM CTEHKOM HA AeiicTBHE IPOXOJILHOH CHIIBI
H M3rubaionero MOMeHTa

20.6.4.1 Pacyer Ha NpPOYHOCTH BHEUEHTPEHHO CXXAaThIX M BHELEHTPEHHO PaCTAHYTHIX
3JIEMEHTOB ¢ ropHPOBaHHON CTEHKOH ClefyeT BBITOIHATS O GopMyne
N + M, + M,
(Af!n + Aon )Ry},c AfnhIRyyc I,\zﬁrRy}/c
20.6.4.2 Pacyer YCTONYMBOCTH BHEUEHTPEHHO CXAaTbIX IBYTABPOB C To(pHpOBaHHOMH
CTEHKOH NpPUHAT IO METOHNMKE CKBO3HBIX CTEpXHeH, TaK KaK CTeHKa He IPHHHMMAeT y4acTHsd B
pabote Ha cxxarue W u3rub, 1 Bemonugercs no 9.3.2 CII 16.13330.2017, roe xosdpduuueHT @,
OTpesendeTcs B 3aBHCHMOCTH OT YCJIOBHOM NPHBENEHHON TMGKOCTH Aef B COOTBETCTBHH C
dopmynoit (175) H OTHOCHTENBLHOIO 3KCUEHTpUcHTETa M = eds i / I Jlna cuMMeTpUdHOTO
CEUEHHUS A¢f OTPEIENAETCS IO PATHYCy HHepIHH ix = 0,5 /1.

20.6.4.3 Pacyer ycTOHYMBOCTH BHELEHTPEHHO CXKATHIX EMEHTOB JIBYTaBPOBOI'O CEUYEHUS
¢ ro¢pupoBaHHOH CTEHKOH H3 INIOCKOCTH HACHCTBMA MOMEHTa NIpH M3rube B IIOCKOCTH
Haubonpeit xectkocty (fe > 1), KoTOpas COBHAgaeT € IUIOCKOCTBIO CHMMETDHH, CICHYET
BBIIOJHATE JUIS KaXJOro Iosica OTHENBHO, Kak IS WEHTPaIbHO CXAaTOro CTepXKHS B
cooTBeTcTBHHU ¢ opmynoit (5) CIT 16.13330.2017 Ha npoRoIsHYIO CHIIY, KOTOpas OIpejeiseTcs
C yUIETOM JOMOJHATENBHOIO YCHIIHS OT MOMEHTa. 3HayeHHe NONONHUTENEHOTO YCHIHS B IOsce
0T MoMeHTa: Nag = My / h, tne M, — msruGaiomuii MOMEHT, KOTOpHI NpPHHHMAETCS B
cootBercTBHH ¢ 9.2.3 CIT 16.13330.2017, xax npH pacyeTe yCTOHIUBOCTH BHEHEHTPEHHO CXKAThIX
cTepiHel CKBO3HOIO CEYEHHS.

20.6.4.4 PacueT yCTOMUYMBOCTH BHEUEHTPEHHO CXXATHIX JIEMEHTOB JBYTABPOBOT'O CEUEHUS
¢ ro¢pupoBaHHOM CTeHKOH HpH CKAaTHH W U3rube B IABYX IUIOCKOCTAX, H €CIM IUJIOCKOCTH
HanbosbIe xecTKOCTH (/x> 1) cCOBMAAAET C MIOCKOCTHIO CHMMETDHH, CICAYET BHIIOJIHATE:

IUIS CTEPXHS B IEJIOM — B IJIOCKOCTH HauOonblneil XecTKOCTH (B IIOCKOCTH CTEHKH) B
cooteeTcTBRY ¢ 20.6.4.2, npuxHuMas e = 0;

IUI TIOSICOB JIByTaBpa — KaKk BHELEHTPEHHO CXKATHIX dJeMeHToB o dopmyne (109) CII
16.13330.2017, npu 3TOM NpOJONBHYIO CHIY CIEAYET ONPESAEHATE C YIECTOM YCHIIHA OT MOMEHTA
M, (B coorBerctBuH ¢ 20.6.3.4), a MOMEHT M, pacnpeeNnsTs MeXAY NoscaMu AByTaBpa, Kak My
= Ny ey, 7€ ey =M,/ N ; (ecit MOMEHT M, JeliCTBYET B IUIOCKOCTH OXHOTO 105ca, TO CIELYeT
CYUTATh, YTO OH MOJHOCTHIO BOCIPHHUMAETCS 3THM HOSNCOM).

PacueTHyio AIMHY NTOSCOB B CBOEH IIIOCKOCTH ClieAyeT NPUHUMATH IO TUILY OIpeieNeHus
pacyeTHOH ITHHBI KOJIOHH B INIOCKOCTH paMsl B cooTseTcTBHu ¢ 10.3.9 CIT1 16.13330.2017.

20.6.4.5 Pacuet rodpHpOBaHHBIX CTEHOK LEHTPAIBHO CKATHIX M BHENEHTPEHHO CXKATBIX
CTepXHell cielxyeT BHIIOIHATH Ha IONEPEYHYIO CHILy, KOTOpas paBHsAeTcs OOJbIIeMy M3 JBYX
3HayeHHH: (aKTHUECKYIO NOTEPEeUYHYIO0 CHIYy (IS BHELEHTPEHHO CXaThIX CTepXKHel) WiIH
YCIOBHYIO IHonepeuynyio cuiny O, KoTopas ompenensercs B coorBercteun ¢ 7.2.7 CII
16.13330.2017.

20.6.4.6 s NeHTpalbHO CXKAaThIX U BHEHEHTPEHHO CXKATBHIX 3JICMEHTOB JBYTaBPOBOTO
ceueHus ¢ robpHpoBaHHOH CTEHKO# IapaMeTpHl CTEHKH CleyeT DpUHHMATh B COOTBETCTBUM C

x<lI. (192)

{a T
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20.6.1 1 20.6.4.5.
20.6.4.7 B LeHTpalbHO CXKATHIX M BHEUEHTPEHHO CXATHIX JJIEMEHTaX IBYTaBPOBOTO
CEYEHUS ¢ roQpHpOBAHHOH CTEHKOH OTHOMICHUE MIHPHUHBI CKATOTO NOACA by K TONIIHMHE frCTenyeT
IPUHKMATE 1o ykasaHumaM 20.6.3.12, npu 3ToM olpenelieHue HAIPSDKCHHS B CKaTOM II0SCE O¢ B
dopmyne (97) CIT 16.13330.2017 BbinoHsTS 110 GopMyne

N N M. M,
o, = WM O, = + + —. (193)
(Afln + Af?n )}’c (Af!n + Aj'2n )7(: A nhIR_vyc VV)}})Ryyc

20.7 Bajxu KpaHOBBIX HyTel

20.7.1 Crenxu cBapHBIX 610K KPAHOBBIX IIYTEH, HAXONMIMXCA B 0CO00 TAKENBIX YCIOBUAX
paboTel, cnexyer pacCUMTBIBATB HA YCTalocTh cornmacHo pasgeny 12 CIT 16.13330.2017.
IIpuMepHsIii nepeueHs IPOU3BONCTBEHHBIX 3/aHUMH, B KOTOPHIX GaJIKH KPaHOBBIX MYTEH HOJDKHMI
PacCUATHIBATECS HA YCTAJIOCTh, IPUBEJEH B Tabmune 57.

Tabnuma 57

3naHus 3aBoasi
JIBOPHI H30MHHULL Mertannyprageckue
HIuxToBblE NBOPHL To xe
Otnenenus pasieBanus CAUTKOB »
Cxparno-paspaenounble 6a3bl; KONPOBbIE ¥ HLTAKOBbIE OTHE/EHHS; OTACIEHHS OTHEBOH pe3KH »
Cknalibl YyryHa v CJIMTKOB »
3naHKA OYHCTKH M CMA3KH M3JI0KHHLL »
TTposeThI CKIIANOB 3ar0TOBOK; OTAENOUHbIE IPOJIETH ¥ IPOJIETHI CKIAA0B FOTOBOTO NPOKAaTa »
31aHHS HarpeBaTeNbHBIX KONOILEB »
3nanus (NponeTH WIH NPOM3BONCTBA), B KOTOPLIX SKCIUIYaTHPYIOTCS IPY30NIORbEMHbIE KPaHbI Jhio6rie
rpynn pexxuMoB paboTsl 7K (B exax MeTanaypruygeckux nmpousponcts) u 8K (CIT20.13330)

Pacuer Ha ycTanocTh BHIIONHAETCA HA BO3LEHCTBHE OT HOPMATHBHBIX HArpy30K OXHOIO
KpaHa.

20.7.2 PacueTHpIMH CedeHHSMH NpH pacuere OaloK KpaHOBBIX NyTeH Ha YCTaloCTh
ABIIIOTCA!

UL pa3pe3HbIX OATOK — ceueHHe, oTcTodmee Ha paccrosnue 0,2 a + 0,35/, ot Gnmxaiimero
K cepenfHe IpoJieTa MonepeuyHoro pebpa jecTKOCTH (B HalpaBlIeHHH K CEpENIMHE NPoJIeTa);

I HepaspesHBIX 0ajoK — CEYeHHe, OTCTOsliee OT OHOpHOTO pebpa XEeCTKOCTH Ha
pacctosuue 0,2 a + 0,35/, rae a — war pebep; lor- ycnoBHas ANMHA, HAa KOTOPYIO paclpesielseTcs
IaBleHne Koneca xpana (popmyna (49) CIT 16.13330).

20.7.3 PacueT Ha yCTANOCTH BBITOIHSSTCS IUIS BEPXHEH 30HBI CTCHKH B MECTE IPUMBIKaHHS
ee K BepxHeMy mnoscy Oanmkm. B 3TOM MecTe cTeHKa HaXOAWMTICS B YCHOBHSX CJIOKHOTO
HalpsDKEHHOTO COCTOSIHMS, OINpPENENseMOro BO3JCHCTBHEM KOCOTO M3TH6a, CTECHEHHOTO
KpY4YEHHS ¥ MECTHBIMH BO3ICHCTBHAMM COCPENOTOUEHHBIX CHII M MOMEHTOB.

IprunHOi ycTanocTHHIX MOBpexAeHHH BEpXHMX 30H 6aloK KPaHOBBIX MyTel ABISIOTCS
MHOTOKpaTHbIE CIBHIH, 00YCIOBNIHMBAaEMblE MAKCHMANbHBIMH KacaTEIbHBIMH HalPHKEHUAMH OT
COBMECTHOIO JIeHCTBUS MIONEPEIHOTO U3THOa, MECTHOTO CMSTHS H KPYUEHHS MAX) T12.

20.7.4 3HaueHHe maxyTi2 C JOCTATOYHOM CTENEHBIO TOYHOCTH ONpeAeNAeICS
CYMMHpOBaHHEM  MaKCHMAlbHBIX  KacaTelbHBIX  HANpPSXEHHWH  momepedsoro  msruba

0,5\/0',3 +4(kr,€v)2 , MecTHOro cMATHA 0,4 Olocy M KpydeHus 0,5 o5 B aByx nocnegHux ciaydasx

IUIA YIPOLIEHUS pacyeTa 3Ha9eHUs MaKCHMABHBLIX KacaTeNbHBIX HaNpsUKEHHH OIpeleNeHb!
yepe3 HOpPMaJlbHBIE HAPKEHNS, KoTopbie BeruucisoTcs no CIT 16.13330.

CyMMHpPOBaHHEM NpHUBENCHHbIX BelMuMH mpuH k& = 0,3 (X — yuuTeIBaeT IIaBHOCTH
M3MEHEHH SI0Phl KacaTeJbHBIX HanpshkeHHH B pacyeTHOM CEe4eHHH) nosydeHa ¢opmyina (173)
CII 16.13330.2017.
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21 Bucsiune noxpbIiTHS

21.1 O6mme noJI0KeHUN

21.1.]1 BuCcsyMMH HA3BIBAIOTCS MOKPBHITHA, B KOTODPEIX IIPOJIETHBIE KOHCTPYKUMH,
HEMNOCPEACTRBEHHO HeCyIUe Harpy3Ky, IPeACTaBIIOT cobolt HATH, T. €. rubKue KpHBOJIMHEHHbIE
PAaCTSHYTEIE CTEPXKHH, 3aKpeIUIeHHbIe 3a oropsl. Huti MoryT 06manaTs H3ru6HOH KeCTKOCTEIO, B
3TOM Clly4ae WX Ha3BIBAIOT KECTKMMHM HUTAMH. Eciu HayanbHas [UTHHA HUTH PaBHA UM MEHbLIE
PacCTOSIHUA MEXIY ONOpaMH, TO TaKyl HHUTh Has3hIBAIOT CTPYHOH WM IIpefBapHTENBHO
HanpspKeHHON cTpynoil. Ecnu cTpyHa He HeceT NONepedHO) Harpy3KH, €€ Ha3hIBalOT BAHTON KIH
OTTSDKKOH.

21.1.2 IloBepXHOCTH MOKPBITHS IIPUAAIOT TY HOPMY, KOTOpas COOTBETCTBYET PABHOBECHIO
o6pasyromux ee HuTell o4 NONHOH Harpy3ko#. Ecltd HUTH paciioNoxkeHs] B IlIaHe MapajlieNbHO
JpYyT OpYTY, TO IOKpHITHE OyHeT OUMpaThCsA Ha HHX JEHTAMH IOCTOSHHOH IIHPUHEI, TNOTHYIO
Harpy3Ky NpUHHUMAIOT IIOCTOSHHOM IO IpONETY, KpMBU3HA HUTEH Torna OyAeT MOCTOSHHOM, a
oyepranue — nmapaGonudeckuM. EciaM HUTH pacxofmdrcs pamuaibHO M3 Kakoro-mubo ysna, To
HHTEHCHBHOCTH HArpy3KH H, CIEHOBATENBHO, KPHBU3HA HHTH OyIeT pacTH NMpPOMOPUMOHATBHO
PacCTOSHHMIO OT Y3718, U ecTecTBeHHON hopmoii ux KpuBo# 6yner kyGuueckasq napabona. [Toatomy
(opMa MOBEPXHOCTH He MOXeT ObITh M0G0, a 6yIeT 3aBHceTh OT (HOPMEI KPHBBIX HUTeH, ee
obpazyromux. s BunousMeneHns GopMsl caMoi KpOBIH, MEXIY KPOBJIEH ¥ HHTAMH BBOAAT
CIeNUANbHYI0 HaCTPOSHHYIO KOHCTPYKIHIO.

21.1.3 TIponeTHas KOHCTPYKIHUS BBINOJIHAETCS B BUAE:

a) CEeTOK H3 HUTeH, paclOJIOKEHHBIX NapajulelbHO JAPYr HAPYTY, OPTOTOHAIBHO,
T€KCAaTOHATbHO, KOCOYTONIBHO, PANHUANIBHO U T. 1.}

6) IUTOCKMX MJIM IIPOCTPaHCTBEHHBIX cHCTEM (pHcyHKH 50, 51);

B) BaHTO-OANOYHBIX CHCTEM;

T) ’kee300€TOHHBIX BUCAYNX 000II0UeK;

J) KOMOHHUPOBaHHBIX CHCTEM; BO3MOXKHEI IBYXITOACHBIE ITOKPHITHS (PHCYHOK 52).

g ¢

@ — pajuaNbHas CHCTEMa Ha KOHTYpe, KpYrJIOM B TUIaHe; 6 — CHCTeMa NapajlieNibHbIX HUTeH Ha TIOCKOM
NIPAMOYTONILHOM KOHTYPE; 6, 2 — CEUIOBHAHbIE CETKY HA KPHBOJUHEHHBIX KOHTYPaX; 00 — BHCAYHE CUCTEMBI
KOHTYpBI 35aHHH, KBaIPATHBIX B NJIaHe; 3 — BUCAYaA CHCTEMa Ha JIBYX JIHarOHANbHEIX apkax
Pucynok 50 — Buapl cHCTeM B ONOPHBIX KOHTYPOB

Y

a-— BaHTO—6aﬂO‘{H06; 6— panvanbHO-KOAbLEBOE HIATPOBOE, 8 — AYCHCTOE
Pucynox 51 —IlokpbiTHg ——o

O
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@ — BUIbI CHCTeM; 6 — IPHUMEPHI PaRHAIBHBIX NOKPBITHIA
Pucynok 52 — JiByxnosicHble HOKPBITHS

21.1.4 HeoTpemneMo#f 4acThiO BHUCSHETO TOKPHITHSA SABJSETCS OMOPHAs KOHCTPYKIHA,
BOCIIPHHHMAIOLIAS YCHIUS NPHKPEIUIEHHBIX K Hell Huteidl. B kadecTBe omop HasHavaioTca Te
SJIEMEHTH! 3[1aHUs, KOTOPEIE YK€ €CTh B €ro KOHCTPYKTHBHOM PpEUICHHH (HECYIWE CTEHEL,
HEpeKpHITHS, pPaMHbIE KOHCTPYKIIHH IPHCTPOEK, «HOTM» TpUOYH M T. 11.). Kpome Toro, 310 MOTyT
OBITh CHEUMANbHBIE KOHCTPYKLHH: OHOPHBIE OaIKH, ONOpHBIE KOHTYPHI, PaMbl, OTTSDKKH,
3aKpeIUICHHbIC 32 aHKEPHbIE (PYHIAMEHTHI, ITHIOHEL

21.1.5 PopMy KOHTYpa B IIPOCTPAaHCIBE CleAyeT BBHIOHpaTh TakuMm o00pasoM, 4TobbI
uarubaiole MOMEHTHl B HEM, BbI3BaHHbIE BO3NeiCTBHEM HuUTel, OBUIH MHHMMATBHBIMH. B
OBAJIBHBIX 3/IaHHAX 3TO JOCTHraeTcs 3a cueT noadopa KpHBOH OCH, COOTBETCTBYKOMIEH KpHBOH
JaBieHHd. B IpAMOYTONBHBIX 3MAHHAX BBHIOJHEE HMTH HANpaBiATh B YIIBI KOHTYpa.
IIpuMeHSIOTCS OMAroHalbHBIE ApKH, [OAACPXKHUBAIOINHE HUTH IOKphITHA. CaMH KOHTYpHI
OIHPAIOTCS Ha CTEHHI MIIM YacThle ONOPHI MM IEPeJaloT Harpy3Ky Ha OTAEIbHbIC NTHIIOHEL.

21.1.6 Cern, obpa3zoBanHbIE M3 NPOBHCAOLMX HUTeH (wamu), obiagaloT HaubombmIeH
Hecyme# crocobHocTsIo. [l OBBIIIEHHS CTAOHIBHOCTH B 4aeoOpasHbIX U IUITHHAPHYECKHAX
TIOKPBITHAX HE CJEAYET INPEBpalliaTh MX B NPEIBapUTENBRHO HANpsHKEHHBIE JKene306eToHHEIe
060OUKH, 4TO CHIIBHO YBENHUYHMBAET MacCy U YCIOXKHAET Bo3BeeHHE. JIydiue IpIMeHATE CETKH,
COCTOSILIME H3 XECTKHMX HUTelH. DTO peleHne HO3BOJILET 3HAYUTENBHO CHIXKATh MacCy IOKPBITHS,
NPUMEHSTh NErKui cO0pHEIR HAaCTHI M ympomars BosseAenue. [TonoxuTensHoR 0cOGEHHOCTBIO
TeKCaroHaJbHEIX ceTed, KpOMe TOro, SBISETCS paBeHCTBO PAcIOPOB B CTEPIKHSAX NIPU Harpyskax
NPOM3BONLHOTO BUAA, UTO J€NaeT ONOPHBIH KOHTYD MpaKTHYeCKY 6€3MOMeHTHBIM. XKecTkue HUTH
IPOLIle BCETO M3TOTABIIMBATE U3 IPOKATa ([IPeAIOYTHTENBHO M3 CTAH NOBLIIICHHON IPOYHOCTH).

21.1.7 PaupioHanbHO IPUMEHSTH COBMECTHO B2 BUIA HUTEH — CHCTEMY JKECTKHUX HUTEH U
HaTAHYTYIO Ha HUX CETKY M3 BBICOKONPOYHBIX CTaNbHEIX KaHATOB. CEIIOBHIHBIE TOKPBHITHS
obnanaoT MeHbIIel Hecylnelf CIOCOOHOCTRIO, YeM ualileobpasHbie, 3aT0 OHH 6oiee CTaOHIBHEL
OTH  cBoOMicTBa [O3BONSIOT HCIONB30BaTH B KAadyecTBE HHTEH CEANOBHIHBIX CHCTEM
BBICOKONIPOYHBIE TPOCH ¥ NPUMEHSTH 3JIACTHYHBIE KPOBJIH, HAllpHMep, TEHTOBBIE.

TIpUMeHSOTCS TAKXKE METATIHYECKHE HIIH lepeBSHHBIE HACTHIIBL.

Yem MeHbLIE pasHHIa MEXAY Ha4adbHOH JUTHHOH HMTH H PacCTOSHHEM MENIY ONOpaMH,
TEM MEHBIIE BO3MOXHEIE KMHEMATHUECKHE IepeMelleHus HHTH NoX HarpyskoH. Ho ympyrue
npor#6sl Npu 3TOM pacTyT. Mcmone3ys 3TH CBOMCTBA, MOXHO NPHMEHSTH CTPYHHBIE
KOHCTPYKIMH. JIg DpPOTSKCHHBIX MHOTOINPONETHBIX 3IaHuil CTPYHBI CliefyeT HalpaBiIATh B
NPOJONEHOM HaNpaBlIeHHH H CTabWIH3MPOBAThH IONEPeYHBIMK Oanmxamu. JInsS KBaApaTHBIX U
OBAILHBIX B IINIaHE OJHOIPONETHBIX IOKPHITHH 31aHMB M3 CTpyH 06pa3oBBIBAIOT CETKY,
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HO3BOJLTIOLIYIO IIPOCTPAHCTBEHHOE TepepacnpeneNeHe Harpy3Ki MEXAY CTPYHaMH.

21.1.8 ledhopMaTHBHOCTH BHCSYEro HMOKPHITHS NOJ AeHCTBHEM BpeMEHHBIX Harpy3oK He
JOJDKHA TPEBBIIATH NPEAETOB, AOMYCTHMBIX HIA JaHHOH NPUHATOH KOHCTPYKLMHM KPOBIH, U3
YCJIOBHS COXpaHEHHS ee repMeTHdHOCTH. ClenyeT orpaHHyHTh H3MEHEHHE KPUBU3HEI TTOKPBITHS
KaK BJROJIb, TAaK M IIONEpEK MpoNeTa OT HeHCTBUSA MecTHOH Harpysku. YeM xpymuye MarepHal H
KOHCTPYKIHS KpOBJIH, T€M JKECTY€ WIM HaTAHyTedl HOJDKHBI ObITh Hecymue HUTH. ['mOkue,
3MaCTHYHbIE HACTHNB! NpennoyTuTenbHee. [IpHMeHss KECTKHE IUIMTHI ¥ TaHENH, HaJIeXUT
ofecrneynBaTh TepMETHYHOCTh CTHIKOB, KOTOpas MOCTUTAETCS NPHMCEHEHHEM XXECTKHX HHTEH,
yJIagKoH Ha HHUX HACTHIIOB, IUIMT WM HaHeleldl NO HepaspesHOH cxXeMe, NpHMEHEHHEM
HalIENBFHAKOB, NIPEIBAPHTENIFHBIM HANPKCHHEM.

21.2 Pacuer
21.2.1 Pacyer oTAeNbHOM HUTH Ha IPOYHOCTH CIIEAYET NPOM3BOAMTD, 3aaBasich POJIETOM
HHTH |, 1maroM | cTpenkoii nposeca f mox pacueTHOl Harpy3Ko#i.
Jind 3ananHo# HArpy3KH ¢ pacueTHOE YCHIIHE paciopa onpegensercs no dopmyie
1

Iqxdx

H=t—, (194)
h+ligp

rae h — pasHuiia ypoBHeii omop;
¢ — YTOJI HaKJIOHa KacaTeNbHOM HUTH y HIKHEH onops! (PHCYHOK 53).

q
e e

A
H X

!

Pucynok 53 — K pacuery HHTH Ha IPOYHOCTH

Ecnu omops! pacnonoxeHs! Ha OXHOM yposHe, GopMyna (194) npuobperter Bix
M
A==, (195)
rae M — u3rubaromuii MOMEHT OT pacHeTHOM! HarpysKH g B cBo6o1HO oneptoii Gajike nponerom I.
PacueTHoe ycunue T onpenesnsercs no gpopmyie

— 2 2
T=yH"+0", (196)

rae O — nonepeyHas cuia (peakuus) y 6onee Harpy:KeHHOH ONMOpBL
Tpebyemoe ceuenne HUTH 4 ompenenseTcs no hopmyne
T

VR,

A=

TIe Yo — KoaQduumeHT yeaouit paboTe;
Ry — pacueTHOE CONPOTHBICHHE METAIA HUTH.

Pacyet no HenehopMHPOBaHHOM CXeMe [IO3BOJISET MONY4YHUTh HE TOJBKO PAaCUeTHOE YCHITHE
¥ TpebGyeMoe ceueHue HUTH, HO, IPH H3BECTHOM MOJAYJIE YIPYTrocTd E, ONPEAeaHTs PAaCTHKUMYIO
xecTKoCTh £A U, clleloBaTeNIbHO, HAYaNbHYIO JUTHHY HUTH (3aTOTOBKH) M PACCYMTaTh MOHTAXKHYIO
(Ha4alpHYIO) TEOMETPHIO HHTH, MCXOAd M3 KOTOpOH NpM pacyeTHOM Harpyske oHa salimeT
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IIPHHSTOE PACYETHOE ITOJIOXKECHHE.

21.2.2 Tlpu pacuere Ha IPOYHOCTH CHCTEMBI MM CETKM CONPSUKEHHBIX HHTEH clenyeT, Kak
W JUIA OTHAEIBHOM HUTH, 3a0aThCi CTPENKOH H ONpPeNeNnTh YCUNHE B HUTH OT HONHOH Harpy3Kku.
OT10 ycunue 6yneT MaKCHMaILHBIM (PaceTHBIM) TONBKO JJIS TEX CETOK, HECYLIHE HHTH KOTOPBIX
He IlepeceKaloTcs, HampuMep, B IFIHHAPHYECKHUX WIH CEUIOBHAHLIX NOKPHITHAX. B
YaireoOpasHbIX IOKPHITHAX BCE HMTH OYOyT HECYIHMM, M €CIH OHH IIEpeceKaioTcs, TO
MaKCHMalbHOe YCHJINE B HHTH BBI3BIBACT HE MOJIHAs Harpyska Ha HOKPEHITHE, a Ta, KoTopas
PAacIIONOXeHa BAOJAb HUTH. OcTanpHbBIE HATH IIPHA 3TOM JOJIKHBI ORITH Harpy>x€Hsl MUHUMAJIBHO
— TONBKO BECOM IIOKPBITHS. PacueT cucTeM CledyeT NpOHM3BOJNTL HA KOMIIBIOTEpE ¢ MOMOLIBIO
CIeHHaNbHO pa3paboTaHHbIX BEIYHCIIHTENBHBIX IPOTPaMM.

21.2.3 Pacuer BHCSAYero MOKPHITUS Ha Ae(OpMamnuu M nepeMerneHHs NPOH3BOIHTICH A
TIPOBEPKH CHCTEMBI IIOKPBITHSA HA IPUTOJHOCTE K IKCIUTyaTalliH.

Jlng rubKkux KOHCTPYKIHi ceTelt CBORCTBEHHEI IIEPEMELIIEHHS IO TPEM OCSM KOOPIHHAT: %
— BJONb NAHHON HUTH; V — NOTIepeK JaHHOH HHTH; W — B BEPTHKAILHOM HalpaBlIcHHH.

Ot nepeMmemeHHs MoryT OBITH GONBIIMMH H3-32 OONBINON pPacTHKUMOCTH M
KHHEMATHYHOCTH HHTeH. Bucsune KOHCTDYKIMM CHEAYET NPOBEPATH MO IIEPBHIM B BTOPBIM
TIPOH3BOJHEIM NEepeMEIECHHH:

TTony4eHHble 3HAYEHHS MIEPEMEIEHHH OT MECTHBIX HAarPy30K HEOOXOMMMO CPaBHMBATH C
JONYCTHUMBIMH JUIA JaHHOH KOHCTPYKLHMH KpPOBIH € TOYKM 3PEHHA €e repMeTH4HoCTH. Eciu k
KpoBJie nofBemuBaerca obopynosanye, TpyborpoBobl, kabem, T0 Heo6X0MMO IPOBEPHTH HX
nenoctHocts. Ob6ecneyeHne cTaOwiM3alMH TOKPHITHA JOCTHTaeTCs 3a CYeT BBEACHHA
NpeBApUTENEHOTO HATPKEHHS CHCTEMBI, IPHMEHEHHS XKECTKHX HUTEH, BKITIOYCHHS B paboTy
HacTHIOB. Jna HEOONBIINX IPOJIETOB IPUMEHSIOT BHCAYRE XKeNe300€TOHHEIE 060I0YKH.

Pacuer cOMHBIX BHCSYHX CHCTEM CleyeT IPOH3BORUTE C YUETOM MOJATIHBOCTH KOHTYpa
¥ HemuHelHocTH. B npocrefimmx ciydagx s pacyera NepeMeEIleHME OTHENBHOH HUTH
HCIIONB3YIOT GOPMYINB I BEPTUKAIGHBIX EpEMEIeHNH HUTH U MX NIPOU3BOAHAIX OT JeHCTBUS
TIPOM3BOJIGHON BepTHKATBLHOH Harpy3KH gi:

M _ M, ow_0 0 w_g, 4

rae M;, Qi — n3rubaroluii MOMEHT U IONIEpeyHas CHJla COOTBETCTBEHHO B JaHHOM TOYKe IIposieTa
x5
Mo, Qo, go — usrubarommuii MOMEHT, IIOTIepeyHas CUNa U MHTCHCHBHOCTD HAarPY3KH HCXOIHOTO
COCTOSHHMS  COOTBETCTBEHHO,  OTHOCHTENBHO  KOTOPOTO  ONPENENSIOTCS
NepeMEILEHNS;
Hi, Hy — pacniopsl Iyl HarpyXeHH# ¢; ¥ go COOTBETCTBEHHO; ecid [H; HEH3BECTEH, TO €ro
onpezensioT no Gopmyse

2
H, = |D, 2(1+at°)S—l+(H,.—H0)/l—l AL -n 1,
EA\ AS

{
3neck D= J'Q,zdx — XapaKTepHCTHKA Harpy3Ki;
0

o — kK03 UIHEHT TeMIIEPaTyPHOTO PacluMpPEHN;
° — U3MEHEHUE TeMIIepaTyphl, Fpax;
S, ] — AnHHA U IPONET HUTH COOTBETCTBEHHO;

=§ — IIOMPABKA HA KPUBU3HY;

AS, Al — ynniuHeHMe HUTH W YMEHBIICHHE [POJIETa COOTBETCTBEHHO, BHI3BABIIHE H3MEHEHWE
pacnopa (H; — Ho),
h — pazHuLa ypoBHeli or1op.

Vnpyruit nposuc HUTH (PUCYHOK 54) onpenensercs caeoyromuM qﬁpasom. e
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Ecnmu x HavanbHON Harpyske NOCTOSHHOM HHTEHCHBHOCTH g IpubaBUTH HArpysky

NOCTOSIHHOM HHTEHCHBEOCTH p, TO HayambHAas CTPENKa HUTH IONYy4YMT MpHpamneHue Af,
ompezensemoe 1o hopmyie

3)&(1 + éij(p-ng)l )
A AS
128 EA(1-1,5m+0,502) f2°

A
rne 11:—!-.

f

IIpu 3arpy)xeHHH Harpy3KO# IOCTOSHHOH MHTEHCHBHOCTH IOJNIOBHHEI IpOJIETa (PHCYHOK
55) nporu6 HUTH W B YETBEPTAX MPOJETA PaBEH

2
we 3.0,75Af 4 pl
128 64h’
rhe Af— ynpyruif npoBuc.
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I'opuzonTanbHEE IEpEMEILCHUS HUTH # B TOUYKE X ONIPENENIAOTCA KaK pa3sHOCTh JUIHHE] HATH
Ha JJaHHOM y4acTke Ox JI0 H N0CJIe 3arpyXeHus
U = (Sp — Su + ASx)coso,

rae ASy — yanuHeHue HUTH Ha yyactke Ox;
(¢ — YTOJI HAKJIOHA KacaTeJIbHOH B TOUKe X (PHCYHOK 56).

Pucynok 54 — K pacyery HUTH Ha ynpyruii npoBuc
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Pucynox 55 — K pacuery HATH Ha 3arpyxeHie HoJxynpoJjera
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Pucynok 56 — K pacueTy HHTH Ha FOPH3OHTAJIBHEIEC NepeMelleHHSA

22 MemOpaHHble KOHCTPYKIMH

22.1 O6mue noJIoKeHUs

22.1.1 OcCHOBHEIMH 2JieMEHTaMH MeMOpaHHBIX CHCTEM SBISIOTCS TOHKOJHCTOBAs
HpoJieTHass KOHCTPYKIMS, COBMEIIAIolias HECyIBe M Orpaxparoiye (YHKUHH H ONOpPHBIA
KOHTYp, BOCTPHHMMAIOWMI Ienuble ycunus ¢ wmeMOpansl. IIposieTHas KOHCTPYKUHS
MOAKPEIUIAETCA CHCTEMOI 2JIEMEHTOB, HCIIOIBE3YEeMBIX JUL MOHTaXKa 0D0I0UKH, ee CTabHIH3aLHY,
YCTpOHCTBA NOABECHOrO MOTOJIKA, TEXHONOTHYECKOTO STaKa | T. II.

22.1.2 Ipu npoeKTHPOBaHUH 3aHuM ¥ COOPYXEHHUIT ¢ IpUMEHEHHEM MEMOPaHHBIX CHCTEM
JOJDKHEI OBITH KOMITIEKCHO PEIICHBI:

- oYepTaHKHe KOHCTPYKLMH B [UIaHE;

- popmMa nmoBepxHOCTH MEMOPAHEL;

- cioco6 crabuin3anun NpoJieTHOH KOHCTPYKIHH;

- palMOHANBHOE BOCIIPUSTHE pacnopa ¢ MeMOpaHb;

- THAPO- ¥ TEIUIOU30JIALHUA OIPaXKIACHHUIH;

- BOIOOTBOA C IIOKPBITHS,

- YCTPOMCTBO Pa3IHYHBIX NPOXOAOK, GOHAPHBIX H APYTHX IPOEMOB M OTBEPCTHI.

22.1.3 MembpaHHbBIe (TOHKONHCTOBEIE) CHCTEMBI IOAPA3AECAMIOTCA 110 KOHCTPYKTHBHBIM
0co0eHHOCTAM Ha:

- MeMOpaHHbIe CILIOMHbE 000I0UKHY;

- IEHTOYHBIE TTOKPBITHS;

- IpeABapUTENHHO HapsDKeHHBIE OJIOKH ¢ MeMOpaHHBIMH OOIIHBKAMH;

- TOHKOJIMCTOBBIE CIINOLIHEIE OOIIMBKH CTEPIKHEBBIX KOHCTPYKIHIH;

- MeMOpaHHble KapKacHbIe NaHEeNH OFpaXAeHNU;

- JIEHTOYHEIE OIpaXJAloIHe KOHCTPYKIHH;

- MeMOpaHHBIe KOHCTPYKIIMH CIEIUaNbHEIX COOPYKEHHH.

22.1.4 Membpannsie 000JI0YKH BHITONHMIOTCS H3 OTAEIBHBIX TOHKOJMCTOBBIX IOJIOTHHMIL,
o6BeuHsIeMbIX Ha MOHTaXE B CIUIONIHYIO NPOCTPAHCTBEHHYIO CHCTEMY,

Memb6panspIME  000JI0UKaMH HEPEKPHIBAIOTCA 37aHUS € pPasHOOOpa3HBIM OYepTaHHEM
II1aHa — TPeYroNBEHUK, KBaIpaT, IpsSMOYTONEHIK, MHOTOYTONIBHUK, KPYT, OBal, JJUIHIIC, 4 TAKKe
¢ 6onee cnoxHEBIM KOMOMHHPOBAHHBIM OYEPTAHHEM.

Mewmbpannbie 000T0YKH AMEIOT Pa3IHYHYI0 HOPMY MOBEPXHOCTH:

- HyJieBo# rayccoBoi KpHBH3HB! (LIMIHHAPHYECKHUE H KOHHYECKHE);

- IONOXWUTENbHOM TrayccoBOM KpHBHM3HEI (cdepuueckue, B BHAE JIUUITHYECKOTO
napabonouna, ouepueHHEIE 10 IIOBEPXHOCTAM BpAIeHUs ¢ BEPTHKAILHOM OCHIO);

- OTpHLATENbHOH rayccoBOM KpHBM3HBI (CCUIOBHAIHBIE, B TOM 4Hclie B BHJIE
runepGomuyeckoro napaboIonia, INaTpoBkIE);

- COCTaBHYIO — B BHJle KOMOMHaIMK 0605104eK ¢ ONMHAKOBOH MM pa3jM4Hol reoMeTpuei
MOBEPXHOCTH.

22.1.5 JleHTOoYHBIe MOKPHTUS (M3 NEPEIUIETCHHBIX JICHT M OBYXCIIOHHBIE CEJIOBHAHEIC)
MOHTHPYIOTCS M3 OTHEJNLHBIX, HE COeNUHAEMEBIX IpPYT ¢ ApyroM JieHT. Ilo craruueckoil cxeme
NEHTOYHBIE TOKPHITHS BPAGIIKAIOTCS K paboTalOMHM JMCKPETHO BAHTOBBIM CHCTEMAM.
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IMToxpelTHst U3 IepeleTeHHBIX JI€HT, KMEIOIMX IIPOBHCAIOMYIO TOBEPXHOCTH
MIOJIOKHUTENHFHOR raycCOBOH KPMBH3HBI, IpeAHA3HAYEHH A 30aHUH C KPYTOBBIM MM OBAJILHEIM
oYepTaHHeM ILIaHa.

TokpeiTHs U3 NIEPENIETEHHBIX JEHT ¢ NOAKPEIULTOIEH CHCTeMOM MMEIOT NPOBHCAIOIITYIO
COCTaBHYIO NOBEPXHOCTh M NpeXHa3HAYEeHB! I 34aHUl ¢ MHOrOYroJbHEIM OYepTaHHEM IUIaHa
(TpeyroNnpHUK, IPAMOYTOJILHHUK H T. I1.).

JIByxcrofiHble JICHTOYHBIE NOKPHITHS HMEIOT CEANOBHIHYIO (OpMY INOBEPXHOCTH H
npeqHa3HAYeHb! I 30aHKH ¢ IPsIMOYTOBHBIM, OBANBHBIM UK Goliee CIOXHBIM (COCTaBHEIM)
o4epTaHHeM IJIaHa.

22.1.6 IlpenBapuTeNbHO HAmpsDKEHHBIC NMPAMOYTONGHEIC B IUIaHe ONOKH HOKpPBITHH C
MeMOpaHHbIME  OOMIMBKaMKM  JUIMHOH, paBHOH  mHepeKphIBaEMOMY  IpOJETy, HMEKOT
NPOCTPAHCTBEHHBIM Kapkac, COCTOSIMH M3 JBYX INPOJOJBHBIX IOJHIOHAIBHBIX (epM,
00beIMHEHHBIX CHCTEMOH IIPOTOHOB M BEPTHKAJBHEIX CBs3eH, a TAKXKe BEPXHIO M HIDKHIO
TOHKOJIHCTOBYIO OOIIMBKY.

MemGpanHas o61KBKa 10 BEPXHEM 11oscaM GepM (KpOBJIi) IPeABaPUTEIBHO HAIIPATACTCS.
OG6mKBKA 110 HMXXKHEM 1ogcaM (TOJBECHON MOTONOK) MpHMeHseTcs u 6e3 NpenBapuTeNIbHOrO
HanpspxeHus. O6e oOIIMBKY BKIIOYAIOTCS B paboTy OCHOBHOTO KapKaca.

22.1.7 TOHKONMCTOBEIE OOIUIMBKH K3 0ObEIHHIEMBIX Ha MOHTAXE B CIUIOIIHYIO MeMOpaHy
PYJIOHHBIX TONOTHHUII PACIONAraloTCs IO HIDKHMM IOsiCaM CTEPIKHEBBIX CHCTeM (CTPYKTYD,
NEPEKPECTHBIX Y MApaINENbHEIX GepM) H BKIFOYAIOTCs B HX paboTy, BHIIOIHAS ONHOBPEMEHHO
POJIb IOABECHBIX IIOTONKOB.

22.1.8 IpsmoyroneHEle MeMOpaHHEIE TaHENH BKJIIOYAIOT IPOAOJIbHO-TIONEPEYHBIH Kapkac,
oBIIUTHINA ¢ ONHON WK JABYX CTOPOH TOHKUM JINCTOM, NIPEABapHTENbHO HaNpsKEHHBIM WK 6e3
NIPEBaPUTENHHOrO HANPSKEHHUS, H HCIONB3YIOTCA B Ka4ecTBE KOHCTPYKLHE CTEHOBOTO U
KPOBEJIBHOIO OTpaXKACHUI.

22.1.9 Orpaxparouue JeHTOUHbIE MeMOpaHHBIE KOHCTPYKLIMH NOJABECHHIX IOTOJKOB,
KpOBeJIb U CTEH BBLUIONHSIOTCS M3 OTACNBHBIX PYNIOHHBIX JICHT, He 00beIMHAEMbIX HAa MOHTaXE
Mexay coboit (monmcroBas cbopka). LlenHble YCHIHA € JIGHT OT MONEPEYHOH HAarpyskH,
TeMIepaTypHsiX Ae(opMalLiiii, NpeABapUTENBHOIO HANpPSXKEHHS IepefaloTcsd Ha OCHOBHOH
Kapkac 3iaHHs.

22.1.10 TOHKONHCTOBBIE KOHCTPYKUMH IPHMEHSIOT B CHELHHUANBHBIX COOPYKECHHAX
Pa3NUYHOro Ha3HAYEHUS: TPANUPHIX, 3EPHOXPAHIIMUAX, CKJIaAYaThIX 060I0UKaX, B TOM YHCIC
TpaHChOPMUPYEMBIX, BOIOHANOpHBIX OalmHax u Jp. Lcrmome3ys OCHOBHOH NpHHIMI
IPOCTPaHCTBEHHOM paboThl TOHKOrO JMCTa Ha DPAacTsDKeHHe, MeMOpaHa B STHX CHCTEMax
BKJIIOYaeTcs B paboTy OCHOBHBIX KOHCTPYKUMET M HCIONB3YETCS B KayeCTBE OrpPaXHaiomuX
KOHCTPYKUHH.

22.1.11 Mem6paHHble CHCTEMBI Ha NPSAMOYTOJNBHOM IUTaHE IIPHMEHSIOTCS IIPH 3aMeHe
YCTapeBUIMX KOHCTPYKLMH ITOKPHITHH PEKOHCTPYHPYEMBIX IPOMBIIJIEHHBIX 3HaHHi 6e3
OCTaHOBKH IPOU3BOACTBA.

22.2 MaTepuansl 45151 KOHCTPYKUHIT MOKPBHITHIT

22.2.1 JIns M3roTOBJIEHUSA HPONETHOH KOHCTPYKUHH MeMOpPAHHBIX CHCTEM NPUMEHSIOTCS
YTAIEpOAHCTEIE, HH3KOJETHPOBaHHbIE, B OCODBIX CIy4asx HepKaBelolllue CTaH, BhIyCKaeMbIe B
BHIC JIMCTOB HIH pYIOHOB. Brifop Mmatepuana onpenensercs KOHKPETHBIMH YCHOBHIMH
9KCIUTyaTally MeMOpAaHHBIX KOHCTPYKIMM, HX H3rOTOBNEHHS, MOHTaX4d, IKOHOMUYECKOMH
1en1eco0bpa3HOCTHIO.

IMoBepXHOCTH MeTaIM4YecKHX MeMmOpaH NOJDKHEI ObITh 3allUINIEHBI OT aTMOcdepHOR M
KOHTaKTHO#M KOpPO3HH, IPH 3TOM 0co00€e BHHMaHHE ClieAyeT o0pamaTs Ha aHTHKOPPO3HOHHYIO
3aIUTY MOBEPXHOCTH MeMOPaH CO CTOPOHBI KPOBIH.

22.2.2 JIna mponieTHOM KOHCTPYKIMM MEMOpaHHBIX CHCTEM HKCNOJB3YIOTCA ITOJIOTHHINA,
CBOpaurBaeMbie B pyJOHBL JIMuHA MOJOTHHINA NPUHHMAETCS DABHOH BCeMy NpONETY, a IS
0605104eK ¢ KPYTJIBIM M OBAJIbHBIM IUIAHOM M HMEIOHIINX LEHTpajlbHOE KOJBLO — MOJOBHHE
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nponera. [1lupuna nonoTHAINA NpHHKMaeTcs He Gonee 12 M i orpaHuuuBaercs rabapuroM H
Maccolf pynoHa, a TakKe INPOM3BOICTBEHHBIMH BO3MOXKHOCTSMH 3aBOZA-H3TOTOBHTENd. IIpH
HasHAYEHHH IUMPHHB TOJOTHHINA U1 MeMOpaHHBIX HOKDBITHH HEOOXOAUMO Y4YHTHIBATh
KPHBU3HY IMOBEPXHOCTH TTOKPBITHS.

PysnoHHbIE TONOTHHINA TONLIUHOMK OT 3 MM B 60lice H3TOTOBILIOTCS U3 OTACHBHBIX IHCTOB
pasmepamMu  1,5x6 M, cBapHBaEMBIX JpyT C JAPYIOM BCTHIK Ha CHEHHANBHBIX
BBICOKOMEXaHH3UPOBaHHLIX ycTaHOBKax. CTHIKOBEIE CBAapHbIE IUBHI HOJDKHEI obnamats TOH xe
HIpPOYHOCTHIO, YTO H OCHOBHOM METaJlL.

HsroToBneHue NONOTHHIL TOMHNKHHON MeHee 3 MM cIeAyeT IpeAycMaTpUBATh H3 PYTOHHBIX
JICHT, IOCTABMAEMBIX METALTYPIHYECKOH IPOMBILUIEHHOCTBIO.

22.2.3 JIeHTOUHbIE HOKPHITHS U OTpaXIAIoNye KOHCTPYKIHH (OABECHEIE OTOIKH, CTEHBI)
BBIIONHSIOTCA U3 PYJNOHHBIX NIEHT, NOCTaBISEMBIX METAJLULYPTHYECKOH NPOMBIIIEHAOCTBIO, C
0oOpe3HBIMH KpoMKaMy Ge3 Kakoro-nubo 3aBOACKOro nepezena.

22.2.4 OnopHbIi KOHTYp MeMOpaHHBIX HOKPHITHH NPOEKTHPYIOT M3 cOopHoro, cGopHoO-
MOHOJIMTHOTO MJIM MOHONHUTHOrO Xene3o0erona (8 coorserctBuu ¢ CII 63.13330), B T. 9. u3
TpyboberoHa.

Ipu cnoXHOM reoMETPHUH ONOPHOTO KOHTYPA, CXATHIX CPOKaxX BO3AEHCTIBHA H T. I, IPH
COOTBETCTBYIOIIEM OOCOCHOBAHMHM, B KadyecTBE MaTepHana OIOPHOro KOHTYpa MEMOpaHHBIX
TOKPHITHIE IPHMEHSIETCA METAILL.

Koutyp MeMOpaHHBIX NaHenel, oOpamMIIIOImye 3JEMEHTHI OIPaXHAIomUX MeMOpaHHbBIX
KOHCTPYKUMiA, KapKac CHELHATBHBIX COOPYXEHHH ¢ NMpHMeHeHHeM MeMOpaH BBINOIHSIOTCA H3
MeTaa.

22.2.5 CranbHple MeMOpaHBl 9SKCIUIyaTHDYIOTCS 6€3 BBHINOJHEHHs CIIEHHANBHBIX
MEPOIIPHATHH IO OTHE3alIUTe.

22.3 KoHeTpynpoBaHHe

IIponemnasn koncmpyKkyus

22.3.1 Mo cmocoby ¢opmooGpasoBaHns MeMOpaHHEIE OOONOYKM HOAPA3HEILIOTCS Ha
TOKPHITHS € HEPBOHAYAIBHO 3aHaHHON CTPeNIol POBHCa H IEPBOHAYANEHO MIIOCKHE.

22.3.2 Tloxpweitus ¢ 3amansoli crpenolf mpoBHca MOHTHPYIOTCS NYTeM YKIafKH Ha
MOHTaXHBIE 3JIEMEHTSHI (KIIOCTENbY) OTASNBHEIX MOJOTHHLE, COSNMHAEMBIX B IIPOCTPAHCTBEHHYIO
MemGOpany. I'eoMeTpust 3JIEMEHTOB «IIOCTENM» OIpEJesseT HAYaNbHyIo (GOpMy ITOBEPXHOCTH
MeMOpagHO# 06GONOUKM ¥ [JOMKHA COOTBEICTBOBATh HPOEKTHOM, YTO JIOCTHraercs
PEryIBpOBaHHEM MATHHEI DJIEMEHTOB (IIOCTEH,

22.3.3 TlepeoHauyaipHO IIOCKME MeMOpaHHBIE IIOKpBITHSA, cobupaeMele Ha
CIIaHUPOBAHHO IOIAKE HIIM OAMOCTAX, NOCIE NOAbeMa HIIH PACKpY KaJMBaHH IIPOBHUCAIOT
mox jeiictBueM cobGersenHoro Beca. Popma oGpasyroineiicss NPy 3TOM IOBEPXHOCTH U CTpelia
IIPOBHCA ITOKPBITHS 3aBHCAT OT CIEAYIOLIUX (HaKTopoB:

- «PBIXJIOCTH» MeMOpaHEI, BOSHMWKAOWIEH H3-32 CBapOUHLIX AeopManuil; HadalbHBIX
norufeif, ocraBHIMXCA I[IOCTE @paBKH JIACTA HIM DPYJIOHa; OCTaTOYHBIX Aedopmanuii,
TIOABNAIOLINXCSA B PE3YNbTATE CBOPAYHBAHHA H Pa3BOPAYUBAHUS PYNIOHA U T. 1.;

- NOAATIIMBOCTH ONOPHOI'O KOHTYpa;

- ynpyrux nedopmanuit MeMOpaHbL.

HauansHyio cTpey npoBHca clielyeT MpHHUMATh paBHo# He MeHee 1/60 Menbmeli cTOpoHb
WA AUaMeTpa MOKPBITHS.

22.3.4 TIponeTHyI0 KOHCTPYKIMIO MeMOpaHHBIX MNOKPHITHH CHEXyeT BHIIOJHATE M3
MONOTHAL MAaKCUMAIBEHOM TNIOMIANY (C YUETOM YC/IOBHH H3TOTOBIEHMS, TPAHCIOPTHPOBAHHUS U
MOHTa)Xa), MOCTaBASEMBIX Ha MOHTKHYIO IIOINAAKY B pyjioHax. [lonoTHmmia ciemyer
pacronaraTs B HalpaBleHHH NeHCTBHI MaKCUMaNBHBIX YCHIIMH B MOKPBITHH.

22.3.5 Tlpu cymecTBEHHOM HEpaBHOMEPHOCTH pachpeleNeHHs UeNHbIX YCHIMH B
NpOJETHON KOHCTPYKUMH IS CHIDKEHMS pacxoja MaTepHaga u obecredeHus paBHONPOYHOCTH
MeMOpaubl NPUMEHSIOT JIMCTHI PasHOM TOMIIMHBEI (C y4ETOM TEXHOJOTMH H3TOTOBJIEHHS H
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MOHTaXX2 TOHKOJIHCTOBBIX TOJIOTHHIN) MM YCHJIHBAIOT MeMOpaHy B Haubonee HalpsOKEHHBIX
Y4YaCTKaX JZOMOMHUTENBHBIME JUCTaMHU, KPENSIIUMHUCS K OCHOBHOMY IIONOTHHILY.

22.3.6 B mponeTHYI0 KOHCTPYKUMIO MeMOpaHHBIX HOKDHITUH B CONBIIMHCTBE CIydaeB
BKJIOYAIOTCS IEMEHTHI OAKPEIUIEHN)S, CITyKalllie B HEPUOA MOHTaXKa (IIOCTENBION, Ha KOTOPYIO
YKNaAbIBAlOTCS HOJOTHHIA MeMOpaHBI. DIEMEHTHl «IOCTENH» COCTOSIT M3 HANpapJioMX H
MOMNEPEYHEIX CBY3EH.

Hampaenstompe pacmonaratotcss BAOJAE MeMOpaHHBIX NONOTHUUI IUAroM, paBHBEIM HX
mupude. [Tpy mupHHe NONOTHAIA CBHILIE 6 M HANPaBILIOIHE YCTAHABIMBAIOT 1aroM, PaBHBIM
HOJIOBHHE LIMPHHEI MeMbpanHoro nonotHuma. [llar HanpasMomIX HE06XOMMMO YBA3BIBATE C
HIAroM OCHOBHBIX KOJIOHH H pa3MepoM COOPHBIX 3JIEMEHTOB OIOPHOTO KOHTYpa.

IMonepeunsie 37E€MEHTH «HOCTENH», OOBEAMHSIOIIME OTHAEILHBIE HANpaBlsIOMHUE B
TIPOCTPaHCTBEHHYIO CHCTEMY, YCTaHaBAMBAIOT ¢ uaroM 3-6 M. IIpum MoHTaxe MOKPHITUS Ha
TMOOMOCTSX MJIM BHHM3Y Ha CIUIAHMPOBAHHON IUIOMIAZKE 3JIEMEHTHI «IOCTENH» NPUMEHATH HE
Tpebyercs.

22.3.7 Hanpasisionye BBIIONHSIOT METATNIHYECKAMH JUIMHOM Ha INpoNeT H3 INOJOCH,
THYTBHIX, IPOKATHBIX MJIM CBAPHEIX 3JE€MEHTOB (TaBp, ABYTABD, ABA MIBEJUIEPA), JIEFKUX BUCSUUX
(depM ¢ BepXHeii rOpH3OHTANILHOM monKoi mupuro#t 300-500 MMm.

[MomepeyHble SMEMEHTH! BENIONHIIOT H3 THYTHIX MM IPOKaTHBIX podunel, noabupaeMbIX
pacyeToM Ha HarpysKy, NPHXOSIIYIOCS Ha HHUX OT MaccChl NonoTHua Mem6pansl. Ilpu sToM
MaKCUMAIBHBIA NpOru6 mMOmepedHoro SJIeMeHTa He Ho/DkeH mpesbiuars 1/200 ero mposera.
Kperienne monepeuHsX 3JIEMEHTOB K HalpaBIsSIOIEM AOKHO obecneuyusars ux pabory no
Hepaspe3Ho# cxeme. Ilonepeunsie anemMeHTH ¢ MeMOpaHOH COENMHATH He 0053aTeNbHO.

22.3.8 ITnomans ceuecHys HapaBSIOIMUX BKIFOYAeTCA B paboTy NPONETHOR KOHCTPYKIMHI
OpH pacyeTax Ha OKCIUIyaTallHOHHYIO Harpysky. Jimst storo Heobxomumo obecrmeunBats
COBMECTHOCTH paGoTHl MeMOpaHB! M HalpaB/ISIONMX 33 CYET HAUIEKALIETO HX COCHHMHEHMI
MeXy coboit ¥ ¢ OMOPHBIM KOHTYPOM.

22.3.9 MemGpaHHble NMOJOTHHINA COENHHSIOT MEXAY coBoii M C OIOpPHBIM KOHTYPOM
BHAxJIECTKY CBAPKO# (HENpPEpPEIBHEIM YIJIOBBIM IIBOM, TOUEYHOM CBAPKOH MPOTUIABACHHEM) HIH
BBICOKOMpOuHEIMH OonTaMH. [IpH BBIIONHEHUM CTBIKOB ONHOCTOPDOHHMM CBapHBIM YIVIOBBIM
[IBOM HEOOX0[MMa TTOCTAHOBKA CBApHBIX TOYEK ITPOIUIABNIEHUEM HIIH BBHICOKONPOYHBIX 6ONTOB

(pucyHok 57).
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Pucynox 57 — MOBT2KHBIH CTHIK NOJOTHHI MeMOpPaHbI

le’l HAJIMYUH MOHTaXHOM «IOCTENNY COSNUHEHHE OTACIIBHBIX IIOJOTHHIL OCYHIECTBIIAETCA
Ha HanpasJIsIOLAX C HaxJIECTKOH KPOMOK IOJIOTHHII.
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22.3.10 KoHCTpYKTHBHOEe pelleHHE Yy3lla IPHCOEAMHEHHS MeMOpaHsl K GOpTOBOMY
sneMeHTY (cM. 22.3.24) nomxHO obecneyuBaTh HAAEKHYIO NEpERady 3HAYHTENBHBIX LEMHBIX
(HOpDMANBHBIX M KacaTENbHBIX) YCHIIMH C NpPOJETHOM KOHCTPYKIMM Ha ONOpHBIH KOHTYP.
IpucoemuHenne MeMOpaHsl K OOpPTOBOMY 3JIEMEHTY KOHTYpa BBINOJHSETCS CIUIOIIHBIM C
HCIONE30BaHHEM OIIOPHOTO CTONHKA.

22.3.11 B cBmu c He3HauUTENBHOM H3THOHOM XeCTKOCTHIO MeMOpaHHBX 060I0YeK
HeobxonuMa HX cTabumu3alMs, NpeXoTBpamaomas norepo obIe# yCTOHIHBOCTH NOKPHITASA
(ero «BBIXJION» B CTOPOHY, IPOTHBOIHOJIOKHYIO HPOBHCY), YMEHBIIAIOMAas NOBBIICHHYIO
nedopMaTHBHOCTE MeMOpaHHBIX CHCTEM OT HEpaBHOMEPHEIX Harpy3oK H oOecHeduBarommias
HOPMAJIbHYIO paboTy NOKPHITHS Ha JMHAMHYECKHE BO31eHCTBHS, B YACTHOCTH, BETPOBBIE.

Crabunmsanusa HeoOXOAMMa JUIs NPENOTBpAllEHHS MECTHOM MOTEpH YCTONYHMBOCTH
TOHKOTO JICTa, KOTOPast MOXKET IPUBECTH K PACCTPOACTBY KPOBIIH.

Crabuin3auusi TOHKOJMCTOBBIX OIPAXAAIOIIMX KOHCTPYKUMIM II03BONSAET MAKCHMAIBHO
HCIIONB30BATH MX B COBMECTHOHM pafote ¢ 0OpaMIISIOUIMMM 3NEMEHTaMM OCHOBHOTO KapKaca,
HOBBILIAET UX XECTKOCTD M YAyHIIAeT SKCIUTyaTallHOHHbIE KaueCcTBa.

Crabunpsanus TOHKOMHCTOBBIX HOKPHITHE OCYIIECTBIACTCS YBENHYEHUEM COOCTBEHHOTO
Beca [OKPBITHS, BBE/ICHUEM B KOHCTPYKLMIO 3IIEMEHTOB, 00TalaloIHX M3THOHOM XEeCTKOCTRIO U
TIpeBapUTENBHEIM HATpshKEHUEM (PacTsDKEHHEM).

22.3.12 Crabunusalys DOKPHITUS 3a CYET yBEJIMYEHUS COOCTBEHHOrO Beca NOCTHIaeTcs
TpUMEHeHHeM yTerviuTenell ¢ MOBBILEHHBIM YASNFHEIM BECOM, YKNAAKOH LEMEHTHOH MM
GeTOHHOM CTKKM, HCHONB3OBAHHEM CHENMANbHBIX GalmlacTHBIX TPHIPY30B, NOXBECKOH
MIOCTOSIHHOTO TEXHOJOTHYecKoro obopynoBanus (pucyHok 58, a). Takoii coco6 obecneunBaet
pacTArMBalolye HaNpsHKEHHS B MeMOpaHe Hae NMpH BETPOBOM OTCOCE M YMEHBIUAET XOMIO
HepaBHOMEPHBIX BpeMEHHBIX HarPy30K, HO ABNAETCS HanMeHee 3¢ (eKTHBHBIM, TaK KaK NPHBOIHUT
K yBEJIMYEHHIO HArPy30K Ha MOKPHITHE ¥ HIDKeJIeXKalllie KOHCTPYKIIHH, IO3TOMY €ro IpHMEHEeH e
TpebyeT ROMOMHUTENBHOTO 0D0CHOBAHHUA.

ITpumenseMble B HacTosUIeE BpPeMs TPaJMIMOHHbIE KOHCTPYKIHH KPOBENb COBMECTHO C
MeMOpaHoif obecrieunsaioT TpeOyeMblil I cTabHIH3ALHN BEC TOKPHITHS.

Y . /

a — NIpUIPY30M; 6 — ¢ HCNOJL30BaHNeM H3FHOHO-KECTKHX 3eMeHTOB; | — MemGpana; 2 — npurpys; 3 — konbuesoh
KpaH; 4 — OCHOBHbiE (IPOXOJIbHbIE WM paflianbHbie) pefpa; 5 — BenoMorarenbHbie (ITONepeuHbie WK palHaibHeie)
pebpa
Pucynox 58 — Crabuamsanus noKpuirui
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22.3.13 Crabumusmpyromue H3ruOHO-)KECTKHE 3MIEMEHTH! CleIyeT pacrojiarat BAONE
JIMHEH TTIaBHBIX KPMBH3H I0BEPXHOCTH 000JI04eK M BBIIONHATE METAIUTHYECKMMH U3 CIUIOLIHBIX
IIPOKATHBIX MM CBapHBIX ONEMEHTOB, MM B BuAe Bucauux o¢epM (pucyHok 58, 6).
Crabunn3upyIomye 31eMeHTE] CIeIyeT HCIIOIB30BaTh B KaYeCTBE MOHTAXHOMN «IIOCTENH).

22.3.14 IlpensapuTensHOe HanpsKeHHe MeMOpaH B 3aBUCUMOCTH OT (POpMBEI TOBEPXHOCTH
TIOKPBITUA (PUCYHOK 59) OCYIECTBIAETCA PA3TMUYHBIMU crIocobamMu:

- NpHUTArHBaHHEM MeMOpaHbl K KOHTYPY HATSJKHBIMH YCTPONCTBAMM MIJIM M3MEHEHHEM
TIOJIOXKEHUS OIOPHOTo KOHTYpa (g 060oNo4ex OTpHLATENbHOM TaycCOBOM KPHBH3HEI, TIIOCKUX
OOLIKMEOK);

- HATSKEHHEM HHDKHErO Mofca, 3IEMEHTOB DEIIeTKH MIH OTTSDKeK BAHTOBBIX (epMm,
BKJIIOYEHHBIX B IIPONETHYIO KOHCTPYKLHIO (A4 0605I0ueK HyI€BOH 1 MONOKUTENBHON raycCcOBOH
KPUBU3HBL);

- TNIPUTATHBaHMEM KOHIIOB IMONEPEYHBIX MMOIKPEIUITIOIIMX 3JEMEHTOB K OCHOBaHHMIO (s
LMIMHIPUYECKHX 0007104eK).

@ — NpUTATHBaHHEM MeMGPaHb! K KOHTYPY; 6, 3 — H3MEHEHHEM FEOMETPHH NIOKPBITHS; 6, 2, 0, I — HATKEHHEM
BAHTOBBIX (DEPM; € — NPHTArHBAHUEM MOTIEPEUHBIX 5ok K ocHoBaHMIO: | — MeMBpaHa; 2 — CTabuansupyroutue
BaHTHl; 3 — HEHTPAIbHBIH NPUTPY3; 4 — OTTMXKKA
Pucyrnox 59 — Crabuiazaumsa NOKPLITHH IPeBAPHTENBHLIM HANPAKEHHEM

22.3.15 Heobxomumbiilt Ans cTabUnIM3alMH BeC MOKPHITHA, M3rMOHas xeCTKocTh pebep,
3HauYeHME NPEABAPHTCIBHOIO HANPSUKCHHSA ONPEHEMOTCS pPacuycToM Ha HOPMAaTHBHEBIC
BpPeMEHHBIC HAarpy3KH B 3aBUCHMOCTM OT HasHaueHHs cTabuiMsanuM, a TakkKe NpoJeTa,
TEOMETPHUU NMOBEPXHOCTH NOKPHITHA M Harpy3ok. Croco6 crabuiausanuu ciemyer BHIOHpaTh Ha
OCHOBE TEXHMKO-3KOHOMHYECKMX OOOCHOBAaHHH C Y4EeTOM AapXHTEKTYPHO-TCXHOJOIHYECKHMX
Tpe6GoBaHu# B BOSMOXHOCTH YIIPOILIEHHUS M3TOTOBJIEHHS M MOHTaXA,

22.3.16 B mponeTHo# KOHCTPYKIMH MeMOpPaHHBIX CHCTEM IpEAyCMAaTPHBAIOT [IPOEMB] B
TIpefienax PAacCTOSHHS MEXIY 3EMEHTaMM INOAKDEIUIeHHs (NpM HalWYHH) 10 YCTaHOBKH
3eHUTHBIX (OHapeli, NpomycKka KOMMYHHKalUui # T. 1. [IpoeMsl clelyeT pasMellaTh B MecTax,
YRaJIEHHBIX OT OIIOPHEIX KOHTYPOB. IIpoeMbr HE06X0IHMO OOPaMIISTE JIHCTOM, PACTIONOXEHHBIM
B IUIOCKOCTH MeMOpaHbl IUIOMAABKO IONEPEYHOTO CEYeHHA HE MeHee IOJIOBHHBI ILIOLIAIH
ocnabenns MeMOpaHEL.

ITpoeMel cnexyeT HpPOEKTHPOBATH KPYIIBIMH, OBAJBHBIMH WM MHOTOYIONBHBIME C
3aKpYyTJIeHUsSIMH YTIIOB panuycoM He MeHee 200 MM.

22.3.17 Kpennenue TEXHONOIMYECKOTo 0OOpYNOBaHHSA K MeMOpaHHOMY IOKDBITHIO
OCYIIECTBIISETCS Ha THOKMX NoABecKaX. IIpH HaMYyH 5]IEMEHTOB «ITOCTENHNY HOABECKH KPETSTCs
K 3TUM dJleMeHTaM. [IpH KpenjieHMH IOBECOK HEIOCPEACTBEHHO K MeMOGpaHe HCIoNb3yHoTCs
pacrpenenHTeNsHbIe [aioeL.
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Onoprutil KoHmyp

22.3.18 OnopHblit KOHTYp BOCIPHHUMAET LENHbIE YCHIHS, Nepefaroluecs ¢ IIPOIeTHOH
YaCTH NIOKPBITUS. Pa3HyaroT 3aMKHYTHI KOHETYD, KOTOpPBIH BCe FOPHU30HTAJIbHEIE COCTABILIICIIHE
LENHBIX YCUITHH BOCIPHHUMAET B YPOBHE NOKPHITHA H Ha HIDKENEKAIHe KOHCTPYKIMHM NlepenaeT
B OCHOBHOM BEPTHKAJIBHbBIE YCHIIMS, U PA3OMKHYTHIH ONOPHEBIA KOHTYD, IPH KOTOPOM YCHIIMS C
IpPOJETHOH YacTH TOKPHITHA TEPENAIOTCA HA HIDKENEeXKallde KOHCTPYKLUHMH (KONOHHEBI, paMsl,
NUIOHB], KOHCTPYKHuuM TpubyH, OGokoBbIX mpHcTpoek). LlemHple ycwnus ¢ NOKPBITHS IpH
Pa3OMKHYTOM OIIOPHOM KOHTYpE TaKKe BOCTIPHHUMAIOTCS OTTSHKKAMH.

BBy mnonoroctd nNposieTHOH KOHCTPYKIHM 3HaueHHE paclopa BechMa 3HAYNTEINHHO,
1Mo3TOMY OOJNIBIIIOE 3HAYEHHE MMEeT pallOHANbHOE KOHCTPYMPOBAHHE OIIOPHOTO KOHTYpA,
BOCIIPHHHMAIOIIETO 3TH CHJBI, TPYROEMKOCTh H3TOTOBJCHHS M MaTepHalOeMKOCTh KOTOPOro
3aHUMAIOT 3HAYMTENbHbIH YIEenbHEIH BEC B OOIIMX TOKA3aTeNsX, BIHSIOUMX Ha S3KOHOMHYHOCTE
TOKPBITHA.

IlpumeHeHHe pPA3OMKHYTOTO KOHTYpa MOXKeT OBITh ONpaBAaHO JHUIIB NPH HAIHMYHH
KOHCTpYKUMH TpuOyH, OOKOBBIX IPHUCTPOEK U T. M., CIIOCOOHBIX BOCHPUHHMATEH pacnops 6e3
CYIIECTBEHHBIX JOMNONHHTEIBHBIX 3aTpaT.

Ecmu omopHBIR KOHTYp BBIIONHEH B BHIE HECKONBKHX HAKIOHHBIX IIOCKMX apoK WM
JIOMaHBIX 620K, He NeXanHx B OZHOM INOCKOCTH, OH OKA3BIBAaeTCA BHEWIHE pacnopHsmM. s
BOCIIPUATHA pacHopa IpelyCMaTpHBAlOT 3aTHKKU. IlpuMeHeHHe KOHTPGOPCOB MeHee
PaLHOHANIBHO.

22.3.19 ®opma OmoOpHOTO KOHTYpa OINpeIeNsdeTcs JUHHEeH NepeceueHHs HOBEPXHOCTH
TIOKPHITHA C IOBEPXHOCTBIO CTEHOBOTO OrpaxaeHus, Ero ock MOXeT 6B1Th OuepueHa NIIOCKOH M
IIPOCTPaHCTBEHHOH KPHUBOH, I COCTOATE U3 OTPE3KOB IIPAMBIX, MIOCKHX H MTPOCTPaHCTBEHHBIX
KpUBBIX. JINI yIpOLIEHHs M3TOTOBJICHHS 3JIEMEHTOB KPHBOJIHHEHHOro OMOPHOTO KOHTYpa €ro
3aMEHSIOT NONHUTOHAIBHBIM.

Hapyx#s1#i onopHslif KOHTYD JIEXHT Ha CIUIOUTHOM OCHOBaHHH, 0OPA30BaHHOM CTEHaMH,
HITH Ha OTIENBHBIX KOJIOHHAX, B TOM YHCIIE PACIIONOXEHHBIX TOJBKO 10 YIJIaM ITOKDHITHS.

22.3.20 B obmeM ciygyae ONOPHBIH KOHTYP BOCIIPHHEMAET CKaTHE ¢ H3THOOM B OTHOM M
IBYX IUIOCKOCTSIX B 3aBHCHMOCTH OT yCJIOBHH ero onmpanus. Kpome Toro, B 0OpHOM KOHType
BO3HHKAIOT KPYTAIIME MOMEHTEL IIpH NpOeKTHPOBaHHH HEOOXOIHMO CTPEMHTECS K TOMY, YTOOR!
OTIOPHBIHA KOHTYp 6BUT BHENIHE 6e3paciOpHEIM H MATOH3THOHEIM.

HanpsxeHHO-1edOpMHPOBaHHOE COCTOSHHME HEIUIOCKOTO (HEIUIaHMPOBAHHOIO) ONOPHOTO
KOHTYpa, OHEPTOro Ha CTEHBI MM YaCTO PacHONOKECHHBIE KOJNOHHBI M HMEIomiero HeGoubLioe
OTKJIOHEHHE OT IJIOCKOCTH, IPUHUMAIOT SKBHBAJICHTHHIM paboTe INIOCKOro ONIOPHOro KOHTYpa.

22.3.21 TlomepeuHoe ceueHHe KOHTYpa OIpejieNisieTcs PacyeToM IIOKPLITHA C YYETOM €ro
MOJATIHBOCTH. YMEHBIICHHE H3THOHOM XECTKOCTH KOHTYpa IPHBOJHT K CHHXKCHMIO B HEM
3HaYeHHH U3THOAIOIIKX MOMEHTOB.

BricoTa cedeHH s OIIOPHOTro KOHTYpa IPUHAMAETCS IIPY ONHPaHHK Ha CIUIOIIHOE OCHOBaHHE
MO KOHCTPYKTHBHBIM COOOpakeHHAM, a Ha OTAENBHO CTOSILIFE ONOPHI — MO pacyeTy. B aTom
cilydae clefyeT Y4MThIBaTh, HWTO KpYdeHHe KOHTYpa BHI3BIBAET B HEM JONONHHUTENBHBIE
u3rubarome MOMEHTH! B BEPTHKAIBHON IIOCKOCTH.

22.3.22 MembpanHas mposeTHas KOHCTPYKHHMS, NPUKPEIUIEHHAs M0 BCEMY NMEPUMETpPY K
3aMKHYTOMY BBINIYKIIOMY ONOPHOMY KOHTYPY, 0OecIedHBaeT €ro yCTOHYHBOCTh B IUIOCKOCTH
MeMOpaHbl, 3a HMCKIIOYEHHMEM IIOKDHITHH Ha NpAMOYTOJAGHOM H TPEYTOJbHOM IUIaHax, s
KOTOPhIX HeOOXOZMMO IpOBEPATH YCTOHUMBOCTH ONOPHOIO KOHTYpPa B 3TOH IOCKOCTH.
VYeToifuuBOCTE KOHTYpA K3 IUIOCKOCTH IOKPHITHA MPOBEPAETCA PaCUCTOM € YYETOM YCIIOBHH ero
ONIMPAHUS U HATPYKEHHUSL.

22.3.23 MeranmnuyecKui OMOPHBIH KOHTYp MeMOpaHHBIX NMOKPHITHH MajbiX U CPeIHHX
[POJIETOB BBLINIONHSIOT B BHAE OajOK M3 MPOKATHBIX WM CBapHBIX npoduneit. Jna nokpeiruit
GONBIIMX NMPOJIETOB METAJUTMYECKHH ONOPHEIA KOHTYP BAUIOMHSIOT KOpOOYaToro ceweHMs U3
JIMCTOB, YCHUIEHHBIX HONEpPEeYHBIMH ¥ MOpPONONBHBIMM  pebpamMum  u  auadparmamy,
06ecneunBaIOIHME MECTHYIO YCTOHYNBOCTE CTEHOK, HEM3MEHAEMOCTS MONEPEYHOrO CEYEHHUS
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nepenavy yCuiuii ¢ MeMGpaHBI Ha BCe CEUeHHE ONIOPHOTO KOHTYpA.

ITpu Gonblux pa3sMepax NMOKPHITUS ¥ CYIIECTBEHHOM pa3HHIle 3HadeHMH YCHUIMET BIOJD
ONOPHOTO KOHTYpa METajUIM4ecKHe KopoOuaThle INEMEHTHl 3aBOACKOrO H3FOTOBJICHHS
NPHHEMAlOT C ABYMS THIIAMHM IIONEPEYHOro CeyeHus (IPHONOPHBIM H  IPOJIETHBIM),
OTNHYAIOUIMMHUCS TONIIMHOM JIHCTOB CTEHKHU NIPH COXpaHEHHHN ra0apHTHBIX Pa3MepoB.

22.3.24 OnopHBI CTONHK, HEOOXONHUMBIM U1 coeOWHEHHs MeMOpaHbl ¢ GOpPTOBBIM
JJIEMEHTOM KOHTYpa, KpEemuTCd CBapkod K 3akiagHbiM JieTalnsM, CTajabHO# onamybxe
Xene306eTOHHOTO KOHTYpPa MJIH K CTAIBHOMY OIIOPHOMY KOHTYPY (pHCYHOK 60).

Ipu npoektupoBanyu HeoOxouMO 00palnaTh 0coGoe BHEMaHHE Ha aHKEPOBKY 3aKNaIHbIX
JeTanelt ¥ yCHICHHE CTEHKH CTATHHOTro kKopoba B MecTax YCTaHOBKH CTOJIHKA.

ITnockocTh ONMOPHOIO CTOJHMKA CIEAYeT BBHUIONHATH € HAKIOHOM, DPaBHBIM HAaKJIOHY
KacaTenbHOM K HOBEpPXHOCTH MeMOpaHHO# 000JI0UKH B MECTe NPHUMBIKAHHSA K KOHTYPY INOJX
MakcuManbHO# Harpysxoif. ONOpHBHi CTONMK He0oOXOZAMO NORKPEIUISATh BEPTHKATLHBIMH
pebpamu He pexxe geM yepes 300 mm. TommuHy nmEcTa ONOPHOrO CTOJIMKA CIEAYET Ha3HAYaTh He
meHee 1,3 TomuuHel MeMOpaHBl; luKpuHy — He Menee 300—400 mm.

+ 4 %
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a — BHaXJIECTKY; & — € HCTIONL30BAHHEM NMONKIANHOrO JIHCTa; | — MeMOpaHa; 2 — ONOpHbIH KOHTYp; 3 — ONOPHEIH
CTONHK; 4 — noAKnanka
Pucynok 60 —Y3el1 npucoeIHHeHHS MeMOpaHbl K KOHTYPY

22.3.25 Tlpu »KeCTKOM COEAHHEHHH ONOPHOTO KOHTYPa C BEPTHKANBHBIMH KOHCTPYKIHSMH
30aH¥s, Ha KOTOPEIE OH ONHMpaeTcs (KOJOHHBI, CTEeHH!), AedopMarys ONOPHOTO KOHTYpa OT ero
obxaTHs M TEMIEpAaTYPHBIX BO3JCHCTBHH BBI3BIBACT B HIDKEISKAIIMX KOHCTPYKLHAX
usrubaromiye MOMEHTHl, a IpH ONMPAaHHHM HA KOJIOHHBI B CaMOM KOHTYpPE BO3HHKAcT
JIOTIOTIHUTENBHOE KPyHYEHHE.

22.4 Pacuer

22.4.1 B ocHOBY pacuera MeMOpaHHBEIX KOHCTPYKUMH IOJIOXKEHA TeOpHs Ge3MOMEHTHBIX
IUTACTHHOK MJIE 0DONOYeK, TaK KaK MX HaImpMKEHHOE COCTOSHME ONMpENENseTcsi B OCHOBHOM
LIETIHBIMH HaNPSDKCHUSMH, BBHTY BECEMa MaJIoH JKeCTKOCTH MeMOpaHbI Ha n3rub. OxsHaxo B MecTe
IIPHMBIKaHHS MeMOpaHbl K KOHTYPY BO3HUKaeT OBICTPO 3aTyxarolliee MOMEHTHOE HalPHKEHHOE
COCTOSHHE.

Pacuer cnemyer mpou3BOAMTE C Y4ETOM FeoMeTpHdeckol HenuHeiHocTH cucTeMsl. [pu
OTHOCHTENBHO OOJNIBINOY HauaJpHOH CTpene MpoBHca MeMOpaHHBIX 00O0NOYEK M PaBHOBECHBIX
Harpy3kax HX pacCUMTHIBAIOT IO IMHEHHON TEOPHH.

22.4.2 CreayeT pa3nuyaTh JBa BUJA PaC4ETOB MEMOPaHHBIX KOHCTPYKLHH:

a) mnpenBapHTeNbHBIE — U1 OOOCHOBaHMA TEXHHYECKHX pElIeHMHA W BapHaHTOB
KOHCTPYKIUH;
2 fp AT
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6) pabouue — s 060CcHOBaHMSA pabounx yepTexel.

Meronsl pemeHus 3amad  pacdera MeMOpaHHBIX KOHCTPYKUHMH pasiensfioIcs Ha
aHATMTHYECKHE H YHCIEHHbIE. AHAINTHYECKHE METOABI NIPUMEHHUMB!l [UIS IPEeIBapHUTEIbHBIX
pacueTroB. Membpannble cucteMbl ¢ CONBIIMM YHCIOM KOHCTPYKTHBHBIX OCOOEHHOCTEH Ha
cTanny paboyero MpOEKTHPOBAHHS CEyeT PACCUUTHIBATE UMCICHHEBIMU MeTofiaMi Ha OBM.

22,43 Ilpu pacyere MeMOpaHHBIX KOHCTPYKIMYE 32 OCHOBHBIC HCKOMBIE BEIMYMHBI
OPHHHMAIOTCS HATIPADKEHUA H IEpeMEIECHUS NPOJIETHOH KOHCTPYKIHH, u3rubarolnye ¥ KpyTaiue
MOMEHTHI, [IPOXOJBHEIE YCHIWA, NONEPEYHbIE CHIbI U NEpPEMEINEeHHs OIIOPHOro KOHTypa OT
CHJIOBBIX W TEMIIEPaTYPHBIX BO3JICHCTBHI, ONpEJENieMble METOAaMM TEOPHH YNPYTOCTH Ha
OCHOBE YpaBHEHHMif paBHOBECHS H COBMECTHOCTH JedopMaruii, FeOMETPHYECKAX ¥ (PH3MYECKHX
YPaBHEHHH C y9€TOM MPaHAYHEBIX YCIIOBHM.

22.4.4 Ycunus 4 nepeMeINeHrs Ha CTafuH pabogero NpoeKTUPOBAHHS CIEAYET OIpeNeAT
pacueToM MeMOpaHHOH KOHCTPYKIMH KaK €JHHOH NpOCTPaHCTBEHHOH CHCTEMBI € Y4ETOM
TMPOAONBHOH, H3rHOHOM M KDYTHIBHOH JKECTKOCTEH ONOpPHOro KOHTYpa, 3JEMECHTOB
TIOJIKPEIUICHUs] NPOJNETHOH 4acTH KOHCTPYKUMH (IIpH HAIWYUM); CBA3M ONOPHOrO KOHTYpa C
NOAAEPKUBAIOIINME KOHCTPYKIMSMM; SKCIEHTPHCHTETOB MEXCIY JIMHAEH KpeIUleHus MeMOpaHEI
K OIIOPHOMY KOHTYPY M €ro HEWTpalIbHOM OCBIO IO BEPTHKAIM H 110 FOPH30HTANIH; OTBEPCTHH B
MeMOpaHe IIpy uX pa3Mepax ceeine 1/10 MeHbIero pa3mepa miaHa 060I09KH.

22.4.5 Pacuer MeMOpaHHBIX NMOKPEITHH BBIIONHSIOT ¢ Y4eTOM Heynpyrux aedopmanuit
eNne300€TORHOro MM CTANbHOIO OTIOPHOTo KOHTYpa. I1pu xene306eToHHOM OIIOPHOM KOHTYpE
CHeAyeT YUHTHIBaTh AeopMalay ycanaky 1 Honsydects 6eToHa.

ITpu pacuere nponeTHOH YacTH MeMOpaHHBIX KOHCTPYKIHiA IO ITEPBO# rpynne NpeAenbHbIX
COCTOSIHMH Clle[yeT OrpaHHIHMBATECA YIPYTro# cTamued paboTe MaTepyana.

23 IIpoduianposannbiii HACTHI

23.1 OGmue monoxeHus

23.1.1 TlpodumupoBaHHEie HACTHIBI U3 ONMHKOBaHHOH cramu, npusenenusie B 'OCT
24045 u [3], npuMEHsIOTCS B NOKPBITUAX M OrpaXKJaloMMX KOHCTPYKUHMAX 34aHHH pa3iM4yHOrO
HA3HAYEHHsI, KpOME HaXOAAmMXcs B o0cOOBIX YCIOBHAX 3KCIIyaraudd (B 3HaHHsAX,
HOABEPralOUINXCs CeHCMHYECKHM, HHTCHCHBHBIM TEMIIEpaTypHBIM BO3ACHCTBHAM  WIH
BO3NEHCTBHAM arpecCHBHBIX Cpell), B YHHKAaNbHBIX 3JaHMAX, 4 TaKXKe B CIEHHANBHBIX
KOHCTPYKItHSIX (NIPEABapHTENBHO HAIPSIKEHHBIX, IPOCTPAHCTBEHHBIX, BUCTUMX).

23.1.2 TIpodunepa3sMephl pafa NPHMEHAEMBIX HACTHIOB M INMPMHA 3aTOTOBOK /IS MX
H3TOTOBNEHHS NpABe/ieHE! B Tabmiue 58.

Tabnumnma 58
PasMepbl 3aroToBKH,
Mapxa MM ITonepeuHoe ceueHue Mpoduis Maczc am
HacTuna 1 M% xr
LIMpHHA | TOMIKMHA /
0,6 P 6,4
HC35-1000 | 1250 o7 [T gy
0,8 ' 8.4
I [ a NIV ANV A N VA NIV WV IS4
AK-44-900 1250 0,7 T T T T 8,0
0,3 9,1
0,7 o 8,7
H57-750 1100 03 MMy 9.8
0,7 8,8
H60-845 1250 0,8 ai"_‘— b 9.9
0,9 11,1
0.8 . 11,2
H75-750 1250 09 t A 12,5
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0.8 14,0
H114-600 1250 0,9 §( / l } l } k ! 15,6
! &0 ¢ 17,2

1,0
Lo 16,5
CKH157-800 | 1600 1,2 %;m 19,6
1,5 ] 24,4

ITpuwmeuanue— TpeGoBanus k usrotosaenuio npoduneit AK-44 npuBeneHs! B TEXHHHECKHX
YCAOBHAX Ha NMPOGHIM CTANbHBIC NUCTOBBIE FHYTHIE C TPANCUMEBHUIHBIME rodpamMu JUIS CTPOMTENBCTBE. @
npoduneit CKH 157 - B [3]. OcranbHeie npoduny HCTOBBIE THYTHIE C TPANCUUCBUAHBIMH rodpaMu ans
ctpouTensetsa — 1o FOCT 24045,

IIpumenenue npodunelt oAHOM MApKK, HO pasHON TONIIMHEI B HACTHIIE IOKPHITHS OHOTO
3aHHUS HE JOMYCKACTCA.

23.1.3 KoHcTpykuss M YKIOH KPOBIH IO NpoQHIMPOBAaHHOMY HACTHIY IPHHUMAIOTCST B
cooreercreur ¢ CII 17.13330. B THHOBBIX KOHCTPYKIHSX IOKPHITHH € IPHMEHEHHEM
npodHIMPOBAHHOTO HACTHIIA IPHHAT YKIOH Kposi# He Gonee 1,5 %.

23.1.4 Tlpodunu macTHsa clegyeT M3TOTOBIMBATL M3 DYJOHHOH OLMHKOBAHHOH CTajlM
mapku BCT3 moboif crenenu packucnenns, rpynn X1 u I1K ¢ nHHKOBBIM ITOKPHITHEM IIEPBOTO
Kracca ¢ IBYX CTOPOH B COOTBETCTBMM C TpeOOBaHHSIMM JEeHCTBYIOIUMX HOPMAaTHBHBIX
JIOKYMEHTOB.

Mexaauueckue XapakTepHCTMKM MaTepHaja OpoQuiuedl ONpENeNAIoTCcs  3aBOJOM-
H3rOTOBUTENEM IO pe3yNsTaTaM CTaHJApTHEIX MCHBITAHWM M HOMKHBI OBITh yKasaHEl B
cepraduKaTax Ha TOTOBBIE IPO(HIH.

23.1.5 Jins wusrotoBneHMs npoduieli HacTHIa HCIONB3YIOTCH PYTOHHBIE CTald ©
pacueTHbIM CONPOTHBIIEHHEM ITpH pacThieHuH H m3rube ot 230 1o 350 MITa.

23.2 XapaKTepHCTHKH HACTHIOB
23.2.1 OcHOBHBIE XapaKTEPUCTHKM IIONEpPEYHOTO CEUeHMs psfa mpodunel HacTHIa
npHUBeAeHSE! B Tabmuue 59.

Tabnuma 59

XapakTepucTUKU cedeHns | M IMPHHL HACTHIA MPH

Pasmeps
ceqenml,) N]IM Macca 1 CRATRK TONKAX
O6o3HaueHue Mnomam, M JIJIMHBI Y3KHX [IMPOKHX
CeYCHHA MOMEHT MOMEHT
mpod A, e? TpOGHILA, | MOMEHT CONMPOTHBNEHMA, MOMEHT CONPOTHBNEHHUA,
t h Kr HHEpLHM 3 HHEpLUN 3
I, cM® o I, om? i

® Wer Wez - Wxi Wez
HC35-1000-0,6 0,6 | 35 7,5 6,4 14,9 8,6 8,3 15,4 9,3 8,4
HC35-1000-0,7 0,7 | 35 8,75 7.4 17,4 9,95 9,6 17,9 10,7 9,8
HC35-1000-0,8 0,7 | 35 10,0 8,4 19,9 11,5 10,9 20,3 12,2 11,1
AK-44-900 0,6 | 44 7,50 6,23 22,9 8,36 10,8 18,9 7,9 7,2
AK-44-900 0,7 | 44 8,75 7,21 23,8 10,1 12,8 23,1 9,4 8,7
AK-44-900 0,8 | 44 10,00 8,19 31,5 11,6 14,6 27,6 10,9 9,6
H57-750-0,7 0,7 | 57 7,7 6,5 53,8 14,8 21,1 53,8 16,4 19,7
H57-750-0,8 0,8 | 57 8,8 74 61,2 17,9 24,4 61,2 18,9 24,0
H60-845-0,7 0,7 | 60 8,8 7,4 62,1 14,6 24,4 59,1 16,5 18,7
H60-845-0,8 0,8 | 60 10,0 8,4 70,6 17,7 28,1 69,9 19,0 22,7
H60-845-0,9 0,9 | 60 11,3 9,3 79,0 20,9 31,8 78,7 21,5 27,0
H75-750-0,8 0,8 | 75 10,0 8,4 114,9 25,8 32,2 114,9 28,5 33,1
H75-750-0,9 09 | 75 11,3 9,3 129,6 30,2 37,6 119,6 31,6 38,0
H114-600-0,8 0,8 | 114 10,0 8.4 320,9 53,3 59,7 320,9 52,4 55,8
H114-600-0,9 09 | 114 11,3 9,3 361,0 60,0 67,2 361,0 59,6 65,9
H114-600-1,0 1,0 | 114 12,5 10,3 405,4 67,6 75,0 4054 67,6 75,0
CKH-157-800-1,0 | 1,0 | 157 16,0 13,2 723,0 95,9 79,8 723,0 85,3 92,5
CKH-157-800-1,2 | 1,2 | 157 19,2 15,7 862,1 1164 | 1014 862,1 1034 | 117,1
CKH-157-800-1,5 | 1,5 { 157 24,0 19,5 1069,5 | 1452 | 1284 | 1069,5 128,4 | 1452
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23.2.2 PacyeTHas IIMpHHA INIOCKHX Y4acTKOB CXATBIX IIOJIOK Hpodmiell NpHHHMAaeTcs
pasHo# 40t mpy orpeseNeHHH MOMEHTOB CONPOTHBIEHHS B 60/ — IIpH ONpejeNeHu MOMEHTOB
UHEPLMH, NPHBEAEHHBIX B Tabnuue 59.

KpusomuHeHHbIE y4acTKH, CTEHKH ro@poB H pacTAHYTHIE TONKM HACTHIA BKIIOYEHEH! B
PacHETHYIO IUTOINAAb CEYEHHS IOHOCTBIO.

23.3 Pacuer

23.3.1 ITpouHOCTb M KECTKOCTb (POrud) rpodUNHPOBAHHEIX HACTHIIOB IIPH TIONEPEUHOM
u3rule IpoBepsIOTCS N0 NpUBeneHHBM B 23.3.2 1 23.3.3 dopmynam.

VCTOHYHBOCTE IIIANKUX CTEHOK ro(poB Hal CPefHAMHM ONOPaMH IPH Hepa3pe3HEBIX CXeMax
pacKyaKy HacTHIOB IpoBepseTcs 1o 23.3.4. YcToiuuBOCTh CTEHOK CTYIIEHYATOro TONEPEYHOro
CeyeHHs B HepaspesHBIX HacTHIax w3 npoduieit H75-750-0,8 (0,9) m H114-600-0,8 (0,9 u 1,0)
[IpOBEPAETCS HaJl CPEIHHMH onopam# B cooTBeTcTBHH ¢ 23.3.5 u 23.3.6 ¢ yyeTroM TpeboBaHuii
CIT 16.13330 K cTeHKe CXXAaTO-M3OTHYTOTO SIeMEHTa, YKPEIICHHOH MPOJONBHEIM peGpoM
JKECTKOCTH.

23.3.2 IIpoyHocTts M3rubaeMoro HacTHIa CENyeT NPOBEPATH o hopMye

M _R
0=W—_sy—y, (197)

rae M- PacyeTHOE 3HAUECHHUE U3T] H63.IOIIICI‘0 MOMCHTA B paCCMarpuBacMOM CCHCHHH;
Wyin — MWHHMAaJBHBIH pacyeTHBI MOMEHT CONMpPOTHBIICHHA B PacCMaTPHBAEMOM CEUCHUM,
TIpHHUMaeMBLH 1o Tabnuue 59;
Ry — pacyeTHOE CONPOTHBIICHHE H3THOY;
Yn — K03 UIMEHT HaleXXHOCTH 110 Ha3HAYEHHUIO.
23.3.3 Ilporu6 Hactuna f, OT HOPMATHBHON HAarpy3KH, ONpeleNseMbli Kak as Oanku ¢
MOMEHTOM HHepLu# I, 110 Tabiuue 59, ciuexyet npoBepats no dopmyne
ipu npoiete HacTuna / <3 M

L, :
fpsﬁ, (198)
npu3 </<6Mm
!
Ir=<%00 (198a)

23.3.4 VcToHYMBOCTL CTEHOK rodpoB Hal CPEOHHMH OIIOPaMH Hepa3pe3HOro HaCcTHIa
BBICOTOH He Oonee 60 MM mpogepsieTcs o hopmyite
Ty Zee <, (199)
0.0 o-cr
re 6 — HOpMaNnsHOE HanpshKkeHue oT uaruba, onpeaendemoe mno gopmyne (197);
Gloc — MECTHOE HANPSHKEHHE OT Peakiiiy cpeliHel oropskl, onpezenseMoe no Gopmyine (200);
G0 — HOpPMaJIbHOS KPUTHYECKOE HaNpsDKeHueE, onpeaensemMoe 1o dopmyie (201), MIla;
Oer — MECTHOE KPHTHYECKOE HalpsDKEHHeE, onpenensemoe 1o dopmyne (202);
m =1 —Npu ONHUpaHUK HACTUIIA HA IPOTOH U3 ABYTABPa, JBYX IUBEJIEPOB HITH THYTOCBAPHEOTO
3aMKHYTOT'O IIPOGHIIs;
m = 0,9 — npy onupaHuy HaCTHUIa Ha IPOrOH U3 OAMHOYHOTO IIBEIIEPa;
o = 2B,
loc z (200)
rie Bo — OOpHas peakiys Ha OQHY CTEHKY roppa;
Z — LIMPHHA PACYETHOrO yyacTKa cTeHKu rodpa, pasHas b + 2r, Ho He Gonee 1,5 A;
b — WMpHHA NOJKH NPOroHa MK IPYToro JIEMEHTa HECYIIMX KOHCTPYKIMH MOKPBITHS, Ha
KOTOPBIH OIHPAETCH HACTHI,
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F — panuyc CONpPsDKEHH CTEHOK rodpos ¢ monkamu npodums;

2

1000t

o, = koko,(—h—J , (201)
(¢]

rae ko — xo3pdULUUEHT, 3aBUCAIMIH OT XapaKTepa HalpsDKEHUHM B yJacTKe M IIPHMHAMAaeMBId 10
Tabnuue 60;
ho=h -2 (r+ ) — pacueTnas BsIicoTa rodpa;
o, = Ak, /Ry , 30ech Ry — B MIla; (202)
A - xo3dduLMeHT, 3aBHCAUIHIE OT pa3MepOB CEUEHHs CTEHKH B ONpeleNseMbli 1o Tabiuie

k—xoaddumuent, onpenensemMslii o Tabnune 61 B 3aBUCHMOCTH OT LIXPHUHEI ONIOPbI HACTHIIA
TIpH ycnoBuH, uto b < (1,5 h—2r);

! z
k,=09-0,2 Z(l -2,45 —];] R (203)
Ecm 2 <0,9unu Cloc < 0,4, To npurAMaeTcs ko = 1,0.
h o
Ta6numa 60
Mapka Hactuna A ko
HS57-750-0,7 23,2 3,09
H57-750-0,8 26,6 3,19
H60-845-0,7 229 2,94
H60-845-0,8 26,2 2,91
H60-845-0,9 29,6 2,97
Tabnuna 61
b, MM 40 60 80 120 160 200
k 0,192 0,161 0,141 0,118 0,104 0,094
MpusMeyanue— B uHrepsane MexXIy 3HAYECHHUAMH, NPUBENCHHLIMU B TaGnuue, kodduument & onpenensercs
JIMHEHHON MHTEPIOAsUnei.

23.3.5 I'lpu npoBepke yCTOHYMBOCTH CTEHOK CTYIIEHYATOr0 NONEPEYHOro CeYeHH s B rodpax
Hepa3pe3Horo Npo¢UIMpOBaHHOTO HACTHIA YCTYI Ha CTEHKE PacCMaTpUBaeTcs KaK IPOJONBHOE
pebpo SKBHBAICHTHOM JXECTKOCTH (PHCYHOK 61).

al g
/ Y
N N
el
& 5
g
A LS
[
k3
hd
b
N
Y
- , e+t_/

Pucynox 61 — Yuactok creHkH (a), paccMaTpHBaeMblii Kak PeGpo XKeCTKOCTH, B ero pacyeTHoe
cedenite ()

23.3.6 IlpomonbHoe pebpo >XKECTKOCTH B BHIE YCTyma AENHT CTeHKY rodpa Ha jsa
pacyeTHBIX OTCeKa, BBICOTBI KOTOPBIX /01 M hoz paBHBI PacCTOSHUSM OT BBIKPYKeK yCTyna Jo
HYDKHelt B BepXHeii I0JI0K HacTHIIa COOTBETCTBEHHO (PHCYHOK 62).
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1, 2 — pacueTHbiE OTCEKH NACTHHOK
Pucynox 62 — PacueTHast cxeMa Il NPOBEPKH YCTOIYHBOCTH CTYNEHYATOli CTEHKH

VeToRUMBOCTE KaXAOTO M3 OTCEKOB CTEHKM B HANONMOPHEIX 30HAX HAcTHIA CUHTAETCA
ofecniegenHOM, ECNY BHIONHAIOTCS YCTOBHS:
hor < ho; ho < ho,
rae 5o — HauOonpluasg IO YCIOBHAM YCTOMYMBOCTH IIHPHHA CXXaTO-H30THYTOH ILIACTHHEL,
3aBHCSIIAA OT 3Ha4YeHHs koadduIuenTa o, onpeaessIeMoro no GopMynam:

a=2"9% (ma orcexa 1);
¢
a=0"% (mns otcexa 2),
9
31ech oc = M/ W — HauGolbinee CxUMAalOIIee HaNPsHKEHHE B OTceKe 1, IpUHAMaeMoe CO 3HaKOM
«ILTIOCY;
G (¥ — ¢) / y — HanpshKeHHE, COOTBETCTBYIOMIEE G¢, Y NPOTHBOMONOKHON pacdeTHOH
TPaHHIBI OTCEKA;
 — paccTosHue 0T ONOPHO#H NoNKK rodpa Ko HeliTpanbHOM OCH X — X €r0 CeYeHHUS;
¢ — PacCTOSHHE OT ONOPHOMN MOJIKM rodpa 10 ropU30OHTANLHOM OCH YCTYTIa Ha CTEHKE;
Wxi 1 Wya — MOMEHTBI COTIPOTHBIICHAS CEUEHHs HACTHIIA, IPUMHUMaeMBIe 1o Tabiuue 59;
6 — Hauboibllee pACTATHBAIOLIECE HANpsDKEHHE B HAIONOPHOM CEYEHHMHM HAacTHIa,
NPHHHAMAEMOE €O 3HAKOM «MHHYCY.

I

(1

585

Ny

Ipu 0. < 0,5 3Hayenwue /g onpegensercs o popmyne j, = ¢t (3mech 6. — 8 MIla).

Ipu o 2 1,0 3Hauerue Ao onpepensercs no hopmyne
By = 3,261 | (20 '”fj ,
Vo.le-a)i+n+Ja? @+t +457
rae ¥ — Ko3GGHLUHEHT, YYATHBAIOMMIA MECTHOE CMSATHE U ONpeaenseMsbri mo Gopmyne
vy=0,42 (2a. — 1) o1/0c;
B — xoadduuuenT, 3apucAIIHil OT XapaKTepa HaNpsHKEHUH B HaJOMOPHOM CEYEHHH CTEHKH H
onpexnenseMsiii no gopmye

B =1402a-1)22;
O-C

37ech To = T| — Cpe/IHEE KacaTe/IbHOe HalpsDKeHHe B OTceke 1, onpeaensemoe mo dpopmyre
2B, .

Ty = H
thy,

T = 72 — CPEAHEE KacaTeJIbHOC HAMPsKEHNE B OTCEKE 2, OoInpenenaeMoe 1mo <b0pMyne
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— BO

thy,
B unreppane 0,5 < o < 1,0 3Hauerue Ao onpegendeTcs MMHEHHON HHTEPHONALMEH MEXIY
3HagyenusMu Ao nipy o0 = 0,5 m o = 1,0.
Ecnu hoy > ho wn o2 > ho, YCTOWYHBOCTE CTEHOK TOpOB CUHTAETCA HEOOECIEUEHHOH, H
pacyeTHYIO HArpy3Ky Ha HaCTHJI CENy€eT YMEHBIIHTb.

Ty

23.4 Kpennenne HacTHIOB

23.4.1 K nporoHaM NOKPHITHS ¥ APYTHM HECYIIHM 3JIEMEHTaM OrPa IAONIHX KOHCTPYKIHH
HacTHJ IPUKpEIUITeTcs CaMOHape3aloluMy GointaMu [4] MiM BHHTaMH C YNIOTHHTENLHBIMH
aif6amMu; K HECYIUM CTAIBHBIM KOHCTPYKLHMAM TONIIMHOM OT 5 mo 12 MM — NpHCTpenKoi
Jobenamu [2].

23.4.2 Hactusl, BEHIONHAIOMME (QYHKIMIO TOPU3OHTANBHEIX CBS3eil B MOKPHITUAX 3MaHul
HJIN YYHTHIBa€MBIE B pacyeTe Kak JUCK, B YIJIaX 3[aHus M IO BHEIIHEMY KOHTYPY HOKpPEITHA Ha
y9acTKax IIUpHHOH 1,5 M, a TaKke IPU pacueTHOM OTPHLIATENIFHOM JABIEHHM BETpa cBeine 1,5
kH/M? (153 kre/M?), He06XOMMMO KPENMTh K HECYIMM KOHCTPYKIMSM B KXKIOM rodpe Ha Beex
oropax.

23.4.3 Hactun Ha KpalfHMX OIIOpax M B CTHIKax cle[yeT KpemuTh B KaxnoM rogppe, Ha
TIPOMEKYTOUHBIX OIIOpPaX Hepa3pe3HbIX HACTUIIOB — Yyepe3 rod)p, KpoMe HACTHIIOB 1o 23.4.2.

23.4.4 Tlpodunu HacTHNIA CHELYET COCOMHATH MeXAy co00# MPONONBHBIMH KpaiHHMHU
TIOJIKaMH BHAXJIECT C TOMOIIBIO KOMOHHHPOBAHHBIX 3aK/IENIOK HJIM CAMOHApE3alOLIMX BUHTOB,

ITar xoMGHHAPOBAHHEIX 3aKJIEHOK MM CaMOHAPE3alOMMX BHHTOB B IIPOAOTBHBIX CTBIKAX
HacTHIIa CefyeT IpHHIMaTh He Gontee 500 MM, KpoMe cilydaeB, IpelycMOTpeHHsX 23.4.2.

23.4.5 CTpikg HACTHNA IO JUIMHE CJEAYET OCYIIECTBIATH HaX NMPOTOHAMH WIH IPYTUMH
HeCYLIMMH 3JIEMEeHTaMH OTPaXKAAOIMIX KOHCTPYKIHIA.

lupyuHy onupaHus HaCTHIA CICAYyeT NpHHUMATh He MeHee 40 MM Ha kpaifeux ¥ 60 MM —
Ha IIPOMEXYTOUHBIX OIOpax.

24 PacueT CcTaNBHBIX PaM KaK eIHHBIX HeJIHHEHHBIX CHCTEM
24,1 [IlpoexTHpoBaHHE CTadBHBIX paM CO CIJIOIIHOCTEHYATHIMHM  KOJIOHHaMH,
BOCTIIPUHUMEIOIIUX IIPOM3BONBHYIO CTAaTHYECKYIO HArpy3Ky, 3a HCKIIOYEHHEM Harpy3oK OT
kpanoB 7K-8K pexumoB pabotsl (mo CIT20.13330), mpou3sBOAUTCS NPH BHIIOJHEHUH OJHOTO U3
CIIEAYIOMUX YCIOBHI:
22/ megr <5 umn Pal Pe<0,4,
rae Py— mapaMerp pacyeTHOM HAarpy3KH, C TOYHOCTHIO IO KOTOPOTO 3aaHkl pacyeTHbIe 3Ha4eHHs
Harpysok;
P. — mapameTp nepBoii KpuTHYECKOH Harpysku OJiinepa, onpeleNiseMblii M3 pacyeTa Ha
YCTOHYHUBOCTD YIIPYroH pamsl.
24.2 Tposepka Hecyleil COCOGHOCTH pambl MPoH3BoAUTCA 1o hopMyiie
Py Py, (204)
rae P, — napameTp NpelelbHOl Harpy3KH, onpenenseMblit o gopmyine

1+ a
A2 )
a c
HO He Gouee Pg;

Ps — mapameTp NpeNeNnbHOM MacTHYecKol (pHcrocobmstomiell) HarpysKe, ONpeaeNseMBIi
corylacHo 24.7;
Py — napamMeTp HATpY3KH NIACTHYECKOH YCTAJIOCTH, ONpeleNeMbii cormacHo 24.6;
ge B gientlee B b _ R
- -b [ ¥ y2 = 2y T p _p°
Pn," =P, a-b P, -b F,-P,
3neck P, — nmapaMmeTp Harpysku KpaeBoM TEKy4ecTH, NPM KOTOPOM BIEDBBie IOABIAETCS
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TEKYy4ecTs MaTepHala, Onpe/ielIieMslii cornacHo 24.5;
b — xo3bdunpeHT, yIuTHBarOmKHA cOOTBETCTBHE GOpM NeOPMHUPOBAHHAS H TIOTEPH
YCTOHYHBOCTH paMbl, OIpeAenseMbIii cornacHo 24.7.

24.3 B 3aBHCHMOCTH OT YMCJIa ONACHBIX COHUETaHWI H BHIA HArpy30K pacyer paMbl
BBIIOJHSETCS OAHHM U3 CHEIYIOMHX CIIoco00B:

- gpu GONBIIOM HUCTE ONAcCHBIX COYETAHMH HArpy30K, KOTZAa pacueT paMbl Ha Kaxmoe
coueTaHHe NooyepeNHo TpebyeT OONBMINX 3aTpaT MAIIHHHOIO BpeMEHHM, NapaMeTphl Py, Ps u b
OIIpeneNIOTCA H3 pacyera paMbl Ha IPHCHOCOOIIeMOCTh, a mapameTrp P — u3 pacuera Ha
YCTOHYHBOCTD NPY MaKCUMaIbHO BO3MOXHOH BEpTHKAJIBHON Harpyske Ha paMmy cornacHo 24.1;

- IpH HeOONBIIOM YMCIE ONAcHBIX COYETAHHH HArpy3oK pacueT paMbl BHIIOJHSETCS Ha
KaKZO€ COYETaHHe [I00UEPEIHO, a B KayecTBe IlapaMeTpa NpeAeIbHOi Harpy3Kky Py, npuHuMaeTcs
HauMeHbIIIee 13 TOMYYeHHbIX 3HAUEHHUH.

24.4 Tlpu ucTIONB30BaHAK METOJa NepeMELICHN] eAUHNYHbIE PEaKMA CXKaThIX CTepPIKHElH
IIPHHUMAIOTCS coraacHo Tabmuue 62.

Tabnuna 62
Cxema crepxchs - BblpaxeHus ezu;;znqﬂbtx peakuuii =
i
14
———-—.———1 .
m,jz Bﬂ EI v(sinv—vcosv) El  v(v-sinv) El  v'(1—cosv)
LA } Mg I 2—2cosv—vsinv 1 2-2cosv-—vsinv I* 2-2cosv-vsinv
& R
¥
flé - Eam, EI  v'(1-cosv) EI  v'(1-cosv) EI v? sinv
Mle ,i I* 2-2cosv -vsinvy I* 2-2cosv—-vsinvy I* 2-2cosv-vsinv
o WL
&b"z El__v'sinv 0 EI__v'siny
N fe ! sinv-vcosv I* sinv—vcosv
-
! E_visinv 0 EI_vieosv
it P te I* sinv—vcosy P sinv—vcosv

24.5 INTapameTp Harpy3Kku KpaeBoi TeKy4ecTH Py NpHHHAMAETCS paBHEIM

2 206
P, =P(ey e} —c,), (206)
TZI€ 3HaK «ILIIOC» Tepe]] PafiHKaIoM OTHOCHTCA K Cliy4ato ¢) < 0, a 3HaK «KMHHYC» — K CAyYalo C|
> 0. KoadbuuuenTs! ¢1 ¥ c2 BEIYUCIAIOTCS U1 [ONIEPEYHOTO CedeH s, COepKaIlero Hanbonee
HalpsHKEHHOE BOJIOKHO, O dopMynam:
L __OTHR, _O,7WR,+ (M, +Nr)
1

B P::(A_loi "']—V-:a; cz - 2})c‘(ﬂ7ai +]vir)

, (207)

W
e yr=—;
A

W — MOMEHT CONPOTHBIEHHUS TONEPEUHOro ceYeHHs 11 Haubonee HaIPsSHKEHHOTO BOJIOKHA;
Niu Mpi— HopMaJibHas CHJia H U3THOAIOMmIi MOMEHT, ONIPEASNIAEMBIE U3 IMHERHOTO0 pacueTa pambl
nmpu P = 1 [ux 3HadeHud, NpuBefeHHBle B ¢opmynax (207), npunuMaioTcs
TIONOXKUTENBHBIMH];
M,i ~ m3rubarolMii MOMEHT B OCHOBHOH CHCTEME paMbl, ONpENENAEMBI U3 JIMHEHHOrO
pacyeranpu P=1.
Ecnu M,; + Ni r = 0, To napamerp Py onpenensercs no popmyie
P PR,
), L .
WR, +143P,(M,, + Nr)
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OcHoBHasA CHCTEMa paMBbI 00pa3yeTca U3 3aJJaHHOH paMBl MOCTaHOBKOH (PHKTHBHBIX OHOD
OpOTHB JMHeHHBIX cMmemeHmit. JIng cBOGOAHBIX paM OCHOBHOW cucreMod Oyzmer
COOTBETCTBYIOmas HecBobGomHas pama ¢ (GUKTHBHBIMH ONOpaMH B YpoBHe purene#f. Jlns
HeCcBOOOMHBIX paM (HKTHBHEIE ONMOPHI CTABATCS TakuM o0pa3oM, YyToOBI OHM IPENSTCTBOBAIH
MOTEpe YCTOHYMBOCTH paMBbl IO HA3HIMM H, IO BO3MOXKHOCTH, HE HPEMATCTBOBAIM IIO BBICIIHM
¢dhopmam.

24.6 IlapameTp Harpy3kH IUIaCTHYECKOH ycrasocTu P, ompenensiercs OT HOPMATHBHBIX
3HaYeHHH Harpy30K IpH OBTOPHO-NEPeMEHHOM HarpyXeHUH paMsl 0 GopMyiaM, HACHTHIHBIM
dopmynam (206)—(208) oya Py ¢ samenoit N; na 0,35 A Ni; M na 0,35 A My, u Moisa 0,35 A M.
Juana3ons: usmenenus yemmmii A Ni, A My u A Mo; onpesensroTes 1jisi pacyeTHOTO NONIEPEeYHOro
ceyeHus1, B KOTOPOM HMeeTCs HanGoNbIIMi pa3Max KpaeBEIX HAIIPHKCHHA.

24.7 Tapametpsl Ps 1 b onpeensioTcs NyTeM annpOoKCHMAuA 3aBucHMocTd Pp = Pp (1)
crenenHol pyHKIMCH

P =Pt (620,1), (209)
rae P, — napamerp npenensHOM miacTHdeckoi (mpucnocobstomeit) HarpysKkH, OlpeesieMbiif
1o aeopMHpOBaHHOM cxeMe;
M — ycioBHOe 6e3pa3sMepHOE NepeMeLICHHE paMbl.

TMocTpoenre KpuBoOi MpeAeTLHOTO paBHOBECHS (MpHCIOCOOIIsTeMOocTH) «B Gonpimom» Pp =
Pp (M) IpOH3BOAATCA CTATHYECKHM, KHHEMATHYECKAM HIIM JPYTHMY H3BECTHBRIMH METOIAMHU.

24.8 Crarndeckuii METOA MPENENEHOrO PABHOBECHS CBOIMTCA K HaXOMXIECHHIO max 1) (MIH
max Pp) Ipy BHINIONHEHUH CICYIOMUX OTpaHHYCHHUI:

Mri"’A?:iPpT] +M0iPpSMph (Pp), (210)
3aMMCaHHBIX U1 BCEX paCYETHBIX MONEPEUHBIX CEUCHMUH,
rae M, — ocTaTouHble U3rHGaeMble MOMEHTHI B /-TOM PacueTHOM CEYECHUH, ONpENENIAeMEIE 110
HeZehoOpMHPOBaHHOIl cxeMe;
My = Mpi - MOi;

Mpii — TpepencHble 3HAYeHHs H3THOAIONMMX MOMEHTOB, BOCIIPHHMMAEMBIE i-M DPaCUETHEIM
CeYeHHEM, ONpeAeiIeMble ¢ YIeTOM IEHCTBHA HOPMANBHBIX CHJI B KOJIOHHaX H
MOTIepeyHbIX CU B purendx no gopmynam CII 16.13330. HopmanbHbIe H IONEPEYHbIE
CHJIEI OIIPENEIIOT U3 JIMHEHHOTO pacyeTa PaMBL

KuneMatngeckiii METOA [PEAEIFHOTO PABHOBECHS CBOAHMTCA K HAXOXAEHHIO max 1| (MM
max Pp) NpY BHIMONHEHUH CIEAYIOINX OrPaHAYEHHIA:

mp 47 (n) > Dy, (211)
3aMMCAHHBIX IJIA KaXIOro j-r0 KHHEMAaTHYeCKH BO3MOXKHOTO MEXaHH3Ma IUIACTHYECKOro
paspyIleHus KOHCTPYKI[HH,
rne A u Dy ~pabota nomnepednbIx (aKTHBHBIX) Harpy3oK Opd P = 1 M KUCCHUNAUMs SHEPIHM

COOTBETCTBEHHO, ONpeAessieMble Ha pacCMaTpPHBaEMOM MEXaHH3ME IIACTHYECKOrO
paspylneHus, onpenenseMsie mo Gopmynam:

A =Z(A7m +A7:in)¢i;
Dj =szIi¢n

371eCh i — HOMEp IOMEPEYHOT0 CEYeHH, B KOTOPOM 00pa3yeTcs IIacTHYCCKUi MAapHUD;
i — YTOJI IIOBOPOTA i-T0 IJJACTHYECKOro IDApPHHMpa; 3HAK CyMMBI PaclipocTpaHseTcs Ha BCE
NIAaCTHYECKUE IMapHUPEL.

O6a Merona CBOAATCH K 3ajauyaM MareMaTH4YecKoro IporpaMMHpPOBaHuA, JIMHEHHBIM
OTHOCHTENBHO apaMeTpa 1|, I PEIIeHHS KOTOPHIX HCIONb3YIOT CHMILIEKC-METOA,

24.9 Pacyer Ha MeCTHYIO YCTOHYMBOCTh BHELEHTPEHHO CXATBIX M CXKATO-M30THYTHIX
3JIEMEHTOB TIPOM3BOAMTCS B cootBercTarH ¢ CIT 16.13330 ¢ 3aMeHOM ycnoBHOM rEGKOCTH A Ha
PUBEIEHHYIO THOKOCTh A IIpHBENEHHAS THOKOCTH A, NPUHHMAETCS IO COOTBETCTBYIONIAM
3HAYEHUAM KO3DOULHEHTOB Mer ¥ Qe, IAE KOIDDHUIMEHT CHINKEHMS PaCICTHBIX CONPOTUBICHHMH

212)
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e OTIpenenseTcs no hopmyne
_Np,

AR,

VeroliunBocTh U3 IIOCKOCTH AeHCTBHS MOMEHTa ODKHA OBITH o0ecreueHa II0CTaHOBKOH
cBA3ell B TeX NONEPEYHBIX CEHeHHsX, TAe oOpasyloTcs mIacTHYecKHe IIAapHUpPEH IPH pacuere
paMBl METOZOM ITpeNeNEHOTO PABHOBECHS IO XKECTKOIUIACTHIECKOH cXeMe.

24.10 Pacuer pambl NpOM3BOAKTCA B CIELYIOIIEM MOPSIKE:

a) OIpeNeIIOTCS IIPeABAPHTEIBHEIE pa3Mephl dieMenToB paMsl 1o CIT 16.13330;

6) npopepsercs o6acTh IPUMEHEHHS cCOrlacHo 24.1;

B) BBIYHCISETCS NapaMeTp KpuTHdeckolf Harpysku Ditnepa P cornacuo 24.4;

I') BEMMHCISETCS HapaMeTp Harpy3KH KpaeBoH Tekydectu Matepuaia Py cornacHo 24.5;

) BEIMUCIILETCS [IapaMeTp Harpys3KH IIaCTHYECKOH yeTanocTs P, cornacHo 24.6;

€) CTpPOHTCA KpuBas NpPENeNbHOTO pPaBHOBECHS (PHCHOCOOISEMOCTH) «B OONBIIOM»
corjiacHo 24.8;

) BEIMMCIISIOTCS NapaMeTpsl Ps ¥ b KpUBO# MpeNeNnbHOTO PaBHOBECHS «B GONBUIOMY
corjiacHo 24.7;

3) BEIYUCIAETCA HapaMeTp NpeAenbHOfl Harpysku Py H NpoBepsAercs Hecylnas ClocobHOCTh
paMBsl coriacHo 24.2;

H) IIpOBEpPAETCS MECTHAs YCTOHYHBOCTE SMEMEHTOB COrMIacHo 24.9;

K) NpOM3BOIMTCH YTOUYHEHHHI ITOAGOp CeYeHMil 3NEMEHTOB paMbl, €CIH IapaMerp
npenenbHol Harpysku Py npesbIlacT pacueTHBI napamMeTp Pq 6oiee yeM Ha 5 %.

®. (213)

25 MHorosTaxkHbie H BHICOTHBIE 3JaHNA

25.1 O6mme monosxeHUs

25.1.1 Hecymuie KOHCTPYKIIMH MHOTOSTXHBIX M BHICOTHBIX 3Z[aguMil Beiile QyHIaMeHTa
cnenyer npoextuposars B cootBerctBuu ¢ CIT 14.13330, CIT 16.13330, CII 20.13330, CII
63.13330, a Takxe B COOTBETCTBHHM C TpaBUJIAMH MPOCKTHPOBAHUSA CTAIEKENE300ETOHHBIX
KOHCTPYKLHH H NpaBHI NPOEKTHPOBAHHUS BHICOTHBIX 3AAHUH ¥ KOMIUIEKCOB.

25.1.2 IIpoexTupoBasne HECYIUMX KOHCTPYKLHH 3MaHUil ClexyeT NPOU3BOIUTH C YYETOM
HX pacyeTHOTO CpoKa CIYXOBI, KOTOPEIi ONpENeNseTcs B COOTBeTCTBHH ¢ Tpebosanusmu I'OCT
27751 B 3aBHCHMOCTH OT KJI&CCa COOPYIXXEHHS.

25.1.3 OCHOBHBIMH HECYIIHMH OSJIEMEHTaMHM MHOTO3TaKHOrO WJIM BBICOTHOTO 3JaHHS,
IPOEKTUPYEMOrO C IPHMEHEHHEM CTAIbHBIX KOHCTPYKLUMH, ABSIOTCS:

@) KOJIOHHBI, BOCHOPUHHMAIOLIHE BCIO MM GOJNBHIYIO YacTh BepTHKAIBLHON Harpy3kd Ha
30aHHE;

6) cucTeMa BEPTUKANBHBIX CBA3EH B BUAC OTHCNBHBIX CBA3ECBHIX ILIOCKOCTEH HIH B BHAE
IIPOCTPaHCTBEHHBIX SJIEP XKECTKOCTH;

B) OaJIKy epeKpHITHIA;

T) TIEPEKPBITAS;

) ayTpHrepHbIe KOHCTPYKLHHM.

25.1.4 Tlpyn npoeKTHPOBaHMH MHOIO3T@XXHOTO MIM BHICOTHOTO 3JaHHA HCHONB3YIOT
CNeNYIOLINE BHIBI HECYLUMX CHCTEM: KapKacHYIO (CBA3EBYIO MM PaMHO-CBA3EBYIO, 10 30 sTaxkei,
pucyHok 63, a), KapKacHO-CTBONBHYIO (mo 46 staxei, pucyHok 63, 6), «1pyby B Tpybe» c
ayTPHUrepHBIMM KOHCTPYKUMAMHE (o 60 otaxel, pucyHok 63, B), kopobyartyio H
MHOTOCEKIHOHHYIO KopoOuatyro cucteMsl (mo 100 sTaxeil m Bbime, pucyHok 63, r, I, e).
KoMmnonoska Hecyineit cucTeMbl TOJDKHA 06ecTieunBaTh palHOHANBHYIO NTepesiady BEPTHKAIbHBIX
H FOPH30HTANBHEIX BO3AeHCTBHIA (OT BeTpa M celicMUKH) Ha QYHIAMEHT.

25.1.5 Ha osrane npeanmpoexTHOH npopaboTkm ocylmecTBIseTcs MoOHCK Haubonee
s dexTuBHON Hecywiel CHCTEMBI 3aHMA C y4eToM ocobeHHocTe# 00BeMHO-TIIAHHPOBOYHBIX
pewenudt 3zanus. Jis 3namuit BEIcoToM Gonee 100 M cneayeT BHIMONHATH TEXHHKO-
9KOHOMHYECKOE CpaBHEHHE He MEHEee ABYX BapPHAHTOB IS Pa3IU4HbIX BUAOB HECYLIHX CHCTEM.

148 B HABOP /



"y
CIl 29¢.1325800.2017

100, 80.|.£9_0
1 1] | |
1 () H
80 60...90 = oI
( i it N
| |
| 30...60 ; - [
60] | | I HTE
74N | [
: 20...46 b7 L
40 [VAY] | [
o | i ] ] an
| 20.30 | -
20| HHH A, AR
i || AN ] |
| i | [7ANN | L L INA T
o- } | ; :
[ [7AN]] ) |
R A R AT P P e 72
a) 6) 6 2) ) e

(MYHKRIUPOM YKA3GHB! RAGCKOCHIYU BEPINUKATbHEIX C6A3ETH)
Pucynok 63 — KoHCTPYKTHBHBIE CHCTEMbI MHOFO3TAXKHBIX 1 BLICOTHLIX 34AHHI

25.1.6 Ilpm BrIGOpe KOHCTPYKTUBHOW CHCTEMBI 3JaHUA CIEAYET PYKOBOACTBOBATHCS
CIIEAYIOLIMMH TOJIOKECHHIMH:

a) co3laBaTh CHMMETPHYHBIN MIaH 3LaHHA — HAJAMYHE OBYX HIM XOTH OH OmHOM ocH
CHUMMETpPHH;

6) ynpoIars KOHCTPYKTHBHYIO GOPMY 3AaHUS IyTEM: HCIIOIb30BaHH YETKOH CTaTHYeCKOoM
M TEOMETPHUYECKOH CXEMBI; CO3HAaHMs PErynspHOi (OIHOPOAHOM) ee CTPYKTYpPH C MPOCTBIMH
JJIEMEHTAMH U CONPSDKEHUIMY;

B) KOHCTPYKTHBHO BBIJENIATH 3JIEMEHTHI, BOCHPHHHMAIONIHE TOPU3OHTAIBHYIO Harpysky
(s 3pasuit BeicoToit 6onee 100 Mm);

T) KOHLUEHTPUPOBATH KOHCTPYKIMHM 3MaHHs IS BOCIPHATHS TOPU3OHTAIBLHON HArpysku
IIyTEM CO3JaHUS BHYTPEHHHX ¥ (1Y) BHEIIHHUX CTBOJIOB WM HHBIX CHCTEM CBA3EH;

) pacroJiaraTh 3JieMEHTHI, BOCIPUHAMAIOLINE TOPH3OHTANBHYIO Harpy3Ky paBHOMEPHO O
IUIaHY 30aHNS;

€) onpeneNaTh parHOHATEHEIH Iar OCHOBHBIX BEPTUKATBHBIX HECYIHUX 2IEMEHTOB [KOJIOHH
# (MNH) cTaNleXxene300eTOHHEIX CTEH), YYHTHIBAIOIHE PABHOMEPHOE paciipeieieHne Harpy3oK 1o
IVIaHy 3MaHHA; CNEJyeT CTPEMHTCS K TOMYy, uTo6BI pasbuBKka KOJOHH u Oamok Obina ¢
OJMHAKOBBIMH UK KpaTHBIMH pa3MepaMu;

XK) HOMepeyHble CEYeHHs KOJOHH HIIH 3JIEMEHTOB )XKECTKOH apMaTypbl POEKTHPOBATH C
npuMeHeHueM GacoHHOTO ¥ anpoGHPOBAHHOTO JIMCTOBOTO IIpOKata M3 H3BECTHEIX H
HCCIIeIOBAHHBIX CTaNeH;

3) pacnonarath B IUIaHe HEHTP Macc 3IaHUs TakuM 06pa3oM, YToObl HMETH MEHUMANIBHbIH
9KCLEHTPUCUTET K IIEHTPY KECTKOCTH (hyHIaMEHTa;

1) obJieryaTs KOHCTPYKIMY EPEKPHITHH 3a cueT 00ecnieyeHs COBMECTHOH paboThl MIHT U
CTaIBHBIX GaJIOK;

K) CHIDKaTh BEPTHKAIBHEIEC HATPY3KH 32 CUET NPHMEHEHHS COBPEMEHHBIX MAaTepHANoB I
NepeKpLITHH, IEPEropoAoK, CBETOIPO3PaYHBIX H (acaZHBIX KOHCTPYKLHH;

JI) HCIIOJIB30BATH JIEFKHE HABECHBIE HAPYIKHBIE CTEHOBBIE OTpaXIeHUA (IONMHOCOOPHEIE HITH
C06HpaeMI>lC Ha IUIOIAaIKEe U3 3JICMECHTOB 3aBOJACKOI0O HSFOTOBJICHPUI).

25.1.7 TloBenumeHWe TNPOCTPAHCTBEHHON  JKECTKOCTH  KOHCTPYKTHBHBIX  CHCTEM
MHOTO3TaXHBIX M BRICOTHEIX 3aHHi ciefyeT o6ecneyuBaTh IPUMEHEHHEM:

a) pasBUTHIX B IUIaHEe W CHMMETPUYHO PACIIONIOXKEHHBIX BEPTHKANbHbBIX CBA3EH M CTBOJIOB
XECTKOCTH,
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6) KopoGuaTEIX KOHCTPYKTHBHBIX CHCTEM HIIH cHCTeM «Ipyba B Tpybe» ¢ Hacrto
YCTaHOBJIEHHBIMH CTAISHBIMY KOJIOHHaMH BJIONb HAPYKHBIX CTEH 3AaHHUA (1714 30aHKi BBICOTOH
6onee 100 m);

B) KOHCTPYKTHBHBIX CHCTEM C DETyAApHEIM DAaclONOXKEHHEM HECYIIHMX KOHCTPYKIMH B
IUIaHe M [0 BHICOTE 3/1aHMus,;

T') )KECTKUX Y3JIOBBIX COIPSDKEHUH MEXY HECYIIMMHK KOHCTPYKIHAMH;

L) ayTPUrepHBIX KOHCTPYKLHA.

25.1.8 Haubonee 3¢¢exTHBHO NpOEKTHPOBaHHE AYTPHUIEPHBIX KOHCTPYKUUH B YpOBHE
BEPXHHMX TEXHHUYECKHX OTaxell W (B 3aBUCHMOCTH OT BEICOTHI 3[@HHs) CPEIHMX TEXHHYECKHX
aTaxell Ui palioHOB CeHCMHYHOCTRIO 6 M MeHee OamnoB. [lng palOHOB CTPOHTENBCTBA
ceficMuyHocTRIO 7, 8 ¥ 9 GamoB HEOOXOAUMOCTH MCIIOJNB30OBAHUS ayTPUrepoB H YPOBHH MX
PacHIONOXKEHUS ONPEAEIIOTCS PACIETOM.

25.1.9 XapakTepHCTHKH CTaIM AJIl OCHOBHBIX HECYIIMX KOHCTPYKLHMH, a Takke IpaBHia
BBIGOpa MaTepHaloB, CleyeT NPMHHMATh cornacHo paszgenaM 5 u 6 CIT 16.13330.2017, a
CBapHBIX H OONTOBBIX coemuHeHwmit cornacHo pasgeny 14 CIT 16.13330.2017. Martepuaner ans
CTaJIbHLIX KOHCTPYKIMH Ha3HAYAIOT B 3aBUCUMOCTH OT IPYIITBI KOHCTPYKIMIT 1m0 npunosxenuto B
CII 16.13330.2017, npu atom mis 3panuit BeicoTo#t Gonee 100 M HOMep IpyIIbl KOHCTPYKUUH
YMEHBIIAIOT Ha eauHuy (Ui rpymm 2-4).

25.1.10 BonToBble COEOUHEHHS CTANbHBIX KOHCTPYKUHH (CTHIKM KOJOHH, 6ajiok, y3nsl
conpsbkeHHs Oanka—KOJOHHa, Oanka—Ganka) NPOEKTHPYIOT B BHAC OPHKIHMOHHBIX C
KOHTPONHPYEMBIM HaTsDKeHHeM 60aToB. BONTH clieayeT NpUHUMATh Kilacca MPOYHOCTH HE MEHee
8.8 (mns 3maumit BeicoTOM Gostee 100 M — ne Menee 10.9) ucnonnenus XJI ¢ rafikamu Kiacca
HIPOYHOCTH He MeHee 8 (fuist 3manuit BeicoToli 6oree 100 M — ge menee 10.9) u maiibamu.

25.1.11 Martepnansi 1 UX pacueTHbIE COMPOTHBIEHHUS A CBapKH CTAIBHBIX KOHCTPYKLHMH
cleayeT MPUHUMATh B COOTBETCTBHH ¢ Tpmioxenuem I CIT 16.13330.2017.

25.1.12 Ipu ucnons30BaHUK B KOHCTPYKIMSAX 3JaHHH CTany B MaTepHAaloOB COCAMHEHRH, He
HMEIOIIMX aHAJOroB B coorBerTcTBYIommK pasmenax CIT 16.13330, tpebopanus K HAM clenyeT
ONpesieNATh B paMKaX HAyYHO-TEXHHYECKOTO CONPOBOXACHUS HPOSKTHPOBAaHHA 3HAHHS B
cootsetcTBHH ¢ TpeGosanuamu I'OCT 27751, a Taxke myTeM pa3pabOTKH TEXHAYECKUX YCTOBHIL.

25.1.13 CpapHble COENWHEHHS CTAIBHBIX KOHCTPYKLM clieyeT NpOEKTHPOBaThb IPH
BBUTONHEHUH HX B 3aBOJCKMX YCIIOBHsX, a OONTOBEIE — NPH BHIIOJNHEHHH HX Ha CTPOMTENbHOH
IUIOIIAZIKE.

25.1.14 CranpHple KOHCTPYKIMHM BBICOTHBIX 3[JaHUM CliexyeT NPOEKTHPOBATH C YU4ETOM
BO3MOXKHOCTH HX paslielieHHsA Ha OTIPaBOYHEIE JJIEMEHTHI, HE NpEBHIIAOINHE TPAHCIOPTHEIE
rabapuTs! (aBTOMOOHIILHEIE HIIH KENE3HONOPOXKHBIE).

25.2 KoHcTpyupoBaH#e 0CHOBHBIX HECYIHX 3JIEMEHTOB

Kononnuoi

25.2.1 KonoHHbl — ofiHU u3 HauboJiee BaXXHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB BBICOTHOIO
30aHusd, ¥ BHIOOP pauMOHaIBHOM (OPMBI IONEPEHYHOTO CEYEHHS, paspe3ka Ha JEMEeHTH IO
BBICOTE U NpoUHe $HaKTOPhl MOI'YT IOJIOXKUTENLHO MOBIMATE Ha 00IIYI0 METAJLIOEMKOCTE 3NaHuUs
B IIEJIOM, TIPOCTOTY Y3JI0B NPUMBIKaHHS 6aoK, YI06CTBO B CKOPOCTH H3TOTOBJICHHA H MOHTaXa
kxoHcTpyKuuii. Tax xak 061mas Macca KOTOHH MOXET COCTaBIATh 1o 60% obmieii Macchl 35aHu1,
OKOHYATENBHOE pElleHHe 0 KOHCTPYKLMM KOJIOHH AOJDKHO IPHHUMATHCS MOCIIE BCECTOPOHHETO
aHaNM3a CIENYIOIMX KOHCTPYKTHBHEIX H 9KOHOMHYECKHX (HaKTOPOB:

a) MUHAMAIBHEIA PacXol CTaIH U MUHMMAIbHAs 3aHUMacMas IUIOIIAalb Ha STaXKe;

6) MUHUMAaJIBHAS TPYJOEMKOCTH H3TOTOBJIEHMUS;

B) MakCHMAIBHO BO3MOXHAs THIH3alMA NONEPEYHBIX CEYeHHil KOJNOHH B mpezenax
OPOEKTHPYEMOro 31aHNUS;

) MPOCTHIE Y3JIbl CTHIKOBKH KOJIOHH IO BBICOTE, @ TAKOKE Y37bI H3MEHEHHS MOIEPEIHOro
CEeYeHHs,

JI) IPOCTHIE Y3JIb TPHMBIKaHU 6alloX U CBA3eHl K KONIOHHaM.
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25.2.2 Ha pucynke 64 npuUBENEHB! OCHOBHEIC THIMYHBIE IIONEPEYHBIE CEYSHHS KOJOHH
MHOTO3TaKHBIX B BBICOTHBIX 3[aHHiH: «ci00Boey CIIomHoe (a), CoCTaBHBIE KopobyaThie (6, e),
JBYTaBpOBBIE (6, JiC) H KpECTOBbIC (2, ), NPOKAaTHEIE ABYTaBPOBLIE (J), KOTOpble MOTYT OBITH
YCHIICHBI IOTIOTHATEIHBIMA JHCTaMH.

a) 6) l 6) 2)
} I —
e e + }
' l [ ]
I
9) e) aC) u)
i e
_.l..
D e —

Pucynox 64 — Ilonepeunbie cedeHAs KOJIOHH

25.2.3 Pa3Mepsl ceueHHH KONOHH CleAyeT OMpEeesiATh IO Pe3yibTaTaM pacyeToB Kak
OTZENBHOTO MEMEHTa Hecylelf CHCTEMEL, TaK H B COCTABEe IPOCTPAHCTBEHHOM PacieTHOH CXEMBI.
Pa3Mepsl NONEpeYHBIX CEYSHHH HA3HAYAIOTCA, MCXOAA M3 TpeboBaHMM K MX OPOYHOCTH H
YCTOHYHMBOCTH, a TalOke, HCXOAA M3 TpeOoBaHMif K JKECTKOCTH 3JiaHus B uenoM. I HOKocTh
CTATBHBIX KOHCTPYKIMH KOJIOHH He HOMKHA mpepsmath 80.

25.2.4 KOHCTPYKIIMY KOJIOHH NPOSKTHPYIOT IPOKATHBIMHU HIIA COCTABHBIMH W3 JIUCTA B BUJE
ZBYTaBpOB, KOpOOYAaTEIX CedYeHHUi, KPECTOBBIX MM CHIOINHBIX NPAMOYTONBHBIX CEYeHHH H3
JmcTa. 3aMKHYTHIX (KOpoG9aTsIX, B TOM 9HCNE U3 ABYTaBPOB) H KPECTOBBIX NMOMEPEYHBIX CEUSHHH
crnenyer usberaTs, Kak HauGonee TPYIOEMKHX B H3TOTOBIICHHH, CIOXHBIX IPH COOPKE CTHIKOB
KOJIOHH IO BBICOTE, @ TAK)XKe IPH BHITOIHEHNH MPHMBIKAHHH TOPH3OHTANBHBIX KOHCTPYKIMH.

25.2.5 TlonepeuHsie cedeHHs IBYTABPOBBIX KOJIOHH CIENyeT BEIOHpaTh TakuM obpasoM,
9100BI BHYTPEHHEE PaCCTOSHHE MEX(LY ONKAaMH COSAHHIEMBIX BYTABPOB ObLIO ONHHAKOBLIM IO
Bcell BrIcoTe 37aHus. KOHCTpYKIUME MOHTaXHBIX CTHIKOB IIPOSKTHPYIOT Ha CBapke MM Gonrax
(pucyHOK 65).
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Pucynox 65 — Ilpamepnl NpoeKTHPOBaRHA CTHIKA KOJIOHH N0 BBICOTE

25.2.6 Jlns KOJNIOHH CIICAYCT NPHHAMATH CTANH:

a) MOBBUIEHHO# ¥ BEICOKOi mpounoctTr (C390, C440) ana AMXHUX STaXEH;

6) Hu3konerupopanHbie craim (C345) i cpexHero ypoBHs 30aHH;

B) ctamd o6branoit npounocty (C255) Uit BepxHMX STXKEH 3MaHHUS.

25.2.7 BHYTpH 3aMKHYTBIX COCTABHBIX CEHYEHMH CIIEAYET IpPeAyCMaTpHBaTh pasMeLieHHe
Imadparm c maroM He Gomnee 401,

25.2.8 MoHTaxHbIe CTHIKH KOJIOHH, & TaK)Ke CONPSXEHHE CTANBHBIX KOJNOHH C OMOPHBIMU
IUIMTAMH CJIEAYET BHINONHATE C ppe3epoBaHHBIMY TOPLIAMH CO CBAPHBIM CTHIKOBBIM COEAMHEHHEM
WK Ha QUKCHPYIOIKX HAKIaIKaX (Ha ceapke Uiy Gonrax).

25.2.9 B 3aBrcHMOCTH OT MAacCHl OTIPABOYHOrO deMeHTa (He Gomnee 15 T) CTHIKE KOJNOHH
pa3sMeIIaroT Yepes ofuH-18a 3raxa. Och CThIKA pacnoxaraioT Ha BeicoTe 800—-1000 MM ot ypoBHS
Bepxa nepexprrTas. [Ipy nmpoeKTHpOBaHHM CBapHBIX COSNMHEHMH Hanudue JOOOBBIX IIBOB HE
JOIyCKaeTcs.

25.2.10 Ilpu npoexTHPOBaHKUH CTHIKOB CTABHBIX KOJIOHH CNEOYeT YYUTHIBATH BOSMOXHYIO
NepeMeHy 3HaKa IPOJOJIBHOTO YCHNHS HPH JOKAIBHOM pa3pylleHHM KOHCTDPYKUMI. Ycunue
pacTsaxeHus (TIpU ero HaWYWH) CICAYET ONpPEHENsTh IO NMpaBHJaM pacdyeTa KOHCTPYKIMH Ha
ocoboe coueranue Npy Ype3BbryaliHON CUTYallH. boJITOBOE MITH CBapHOE COEAMHEHHE 2IEMEHTOB
KOJIOHH CJIeyeT pacCUMTHIBATH OTAENIBHO Ha JBa BUAA YCIIOBHEIX Harpy30K (KpoMe OCHOBHOTO H
ocoBoro coueranus):

a) Ha yCWIMe pacTsLKEHHs, paBHOE 25 % CHKUMAIOUIEr0 YCHIIHS B CTBIKE IIPH OCHOBHOM
COYETaHHH;

6) Ha momepeyHyI0 CHIY, paBHYIO 2 % CXXMMAIOWIETO YCHIHS B CIBIKE IIPH OCHOBHOM
COYEeTaHUH (HE3aBHCHMO, BAOJE OOEHX IMIaBHEIX oceif MOMEPEYHOro CeUeHNs).

25.2.11 OnopHsIe IIHTH CTANFHEIX KOJIOHH HabUparoT U3 OTAENBHBIX TUCTOB H PHKCHPYIOT
Mexay coboif Ha cBapKe, 100 BEITONHAIOT B BUAE CIUICINHOTO CTaNbHOro ci16a. B moboM cirydae
B OTIOpPHOI! IUTHUTE NpH e€ pasMepax B mwiaHe Gonee 600x600 MM TOMKHEI OBITH HPEXYCMOTPEHHI
OTBEPCTHA UL KOHTPOJS 3alIOJHEHHS pacTBOpoM (OeToHOM) 3a30pa MEXIY ONOPHOH MINTOH H
bynnamMenToM.

25.2.12 3a30p Mexxy GyHAAMEHTOM H OLIOPHOIM IUTHTOH KO BEIIONHEHHS NOIHBKH JOIDKEH
cocTtaByATh He MeHee 150 mm. [Tpu GeToHUPOBaHHY MOLTHBKY AODKHBI HCHOJB30BAaThHC OETOHBI
Kjacca MPOYHOCTH He HHKe Kiiacca IPOYHOCTH OGeToHa GyHIaMeHTa Ha MENIKOM 3allOJIHHTENE.

4
i
I \CreikoR0 CBapHOM woe

152




159
CII 494 .1325800.2017

25.2.13 TlpoexTupoBaHHe Yy3/I0OB IPHMEBIKAHHS CTANBHBIX OaIOK K CTalbHBIM KOJIOHHAM
BBIOIOJIHSIOT B COOTBEICTBHM CO CXeMOM, NPHHATOH IIPH pacueTe 3JaHUA: KECTKOE HIIH
mapHupHoe. JKecTkoe IpUMBIKaH#e OAJIOK K CTEPXXHIO KOJIOHHEI BHHIONHSETCA TONBKO II0 OHOMY
HaNpaBjiCHUIO Ha THUIOBBIX 3TayKaX 3JaHHA WM IO IBYM HANpPAaBICHHSIM — B YPOBHSIX 3Taxel
ECTKOCTH (aYTPHIEpOB).

25.2.14 Tlpu BEIIONHEHHM JKECTKOrO y3JIa KpelllleHHs Oaiki K KOJIOHHE Ha HakKialkax
HOMOIIBIO CBAPKH HAKIIAJKH CIIELYCT NPOEKTHPOBATH TakHMM 00pa3oM, YTOGEI MOHTaXKHBIH IIOB
HMEJI BepXHee MOJNIOXKEHHE.

25.2.15 Tlpu npoeKTUpoBaHHH OOSTOHHPOBAHMS CTANBLHBIX KONOHH IS NOBBIIICHHMSA HX
npefena OTHECTOMKOCTH MIWM JUIA  YBENHMYeHHd Hecymed  CcrocoOHOCTH, — CIEyeT
PYKOBOACTBOBATHCSH NPABHIIAMH IIPOSKTHPOBAHHS CTAIEXKENC300ETOHHBIX KOHCTPYKUHH,

Hepexpsimusn

25.2.16 KOHCTpYKIMM mNepeKpHTHH NepefaloT BCIO Harpy3Ky OT Beca JIOJEH H
060pynoBaHus HA KOJIOHHBI i CTCHBI, 2 TAKXKE CIYXaT A Nepeadl TOPH30HTANbHbIX (BETPOBBIX
H celiCMHYECKHX) Harpy30K Ha CHCTEMBI BEpTUKANBHBIX CBs3el MM cTeHsI cTBoioB. Kpome Toro,
B YPOBHE Ka&XJOro 3Taxa NepeKphiTHe pafoTaeT Kak JKECTKMH OHCK M obecneyuBaeT
HEH3MEHAEMOCTh KOHCTPYKIMH 3/aHUA B TOPU3OHTANLHOM HalPaBlICHAH.

25.2.17 MoHoimTHEIE U COOpHBIE IUIMTHI NEPEKpHITHH (B TOM 4MCIE MO HECHUMAeMOH
onanyOke H3 Npo(MIMPOBAHHOTO HACTHNa) NPH HPOEKTHPOBAHHM ClEeNyeT OOBCHHHATH CO
cTambHBIMY GankaMH ITyTeM YCTaHOBKHM FMOKMX WIH JKECTKMX yropos. IIpH 3TOM KOHCTPYKIHIO
ClenyeT pacCUHTHIBATh, KAaK CTaleXeje300eTOHHYI0 @O0 IpaBHIaM IPOEKTHPOBAHHUA
cTanexene306eTOHHBIX KOHCTPYKIUH.

25.2.18 CranpHele Oanku IEpeKpPHITHH NPOEKTHPYIOT H3 IPOKATHEIX NBYTaBPOB C
[apa/UIeNEHBIMY IPaHsAMY TI0JIOK MK B BHJE CBapHBIX ABYTaBPOB M KOpOOYAaTHIX cedeHui. Jlna
YHHEQHKAMK TalOke HCHONB3YIOT YCHJICHHYIO NOSICHBIMM JIECTaMH CBApHYIO HIIH IIDOKaTHYIO
Ganky.

25.2.19 Onnpanwe WiKThl NEPEKPHITUS OCYINECTBIIOT Ha BEPXHMI 1mosic 6aloK (IIpH 3TOM
o0eceunBaeTCs €ro pacKpeIUieHHe OT HOTepH YCTOWYMBOCTH) M Ha HMxHMH mosc Ganok. Ilpu
ONMpaHuy cOOPHBIX M MOHONHTHBIX KOHCTPYKIMH NEpEKPHITHI Ha HIDKHUHA N0SC 6ATOK CieyeT:
ofecrieqnBaTh yCTORYMBOCTD BEPXHETO CKATOI'O NOSICA IIYTEM OMOHONMYMBAHHS M YCTAHOBKOH
JOIONHATENHHEX FOPH30OHTAIBHBIX CBA3CH B IUIOCKOCTH BEPXHErO NOsCa, HIH yBEIMYEHHEM
TIONEPEedHOro ceyeHus Ut obecnedeH s yCToHYMBOCTH 6e3 POEKTHPOBAHHUA NOMOIHUTENBHBIX
MeponpusaTuii. Banku, Ha HIDKHAH NMOSC KOTOPBIX IEPEKPBITHE ONMPAETCs TONBKO C OJHOM
CTOPOHBI, CIIeyeT pacCUUTHBATE Ha KpyIeHHe ¢ yueToM Tpebosaumit CIT 16.13330.

25.2.20 Ha pucyeke 66 npuBeeHEI BAPHAHTEI pacKiagky 6anok Ha NEMeHTapHo# g4elike
[epeKphITHs, KOTOpas 00pa3oBaHa KOJOHHaMH WIH KOJOHHaMM M creHamu. lllar Ganok, mo
KOTOPEIM YKJI[BIBAETCA NPOQUIMPOBAHHBLT HACTHII [IEPEKPHITHSA, ROIDKeH OBITh COTJIacOBaH CO
CrocoGHOCTHIO HACTHIIA HECTH COOCTBEHHEIIM Bec 6eTOHHOM cMecH Ha MOMeHT GeToruposanus. B
ciiydae cGOpHOTO mepekpHITHA mar Gajiok oIpeieNndeTcs KOHCTPYKIMEH M pasMepaMH ILHT.
Kpome Toro, mar Ganok A0JDKEH COracOBBIBATHCS ¢ ueiKoi KOIOHH H GHITh eMy kpaTHEIM. [Ipu
MaJIOM Ilare KOJOHH (OKOJIO 3 M) palOHaIBHBIM CUHMTAeTCs NPUMEHEHHE packilanku Gamox
HEMOCPENCTBEHHO IO OCAM KOJOHH (a, 6, B). Ilpu mare komoHH 6 M 1 Gosee paniHOHANLHOH
CYHMTAETCA CXeMa ¢ IVIaBHBIMH 0aikamd BHONB KODOTKOM CTOpOHEI syeek (r). Pacmonoxenue
BTOPOCTENEHHBIX 620K BJIONE KOPOTKOH CTOPOHE! sueiiku (6, B, €) CUMTAETCs HEPALHOHAIBHBIM
€ TOYKH 3pEHUs MaTepHATOEMKOCTH M YBEJIMYSHHs YHCIA CTHIKOBEIX y3lI0B. TeM He MeHee, ero
MOXXHO HNpPHMEHSTb, €CIIH IpE/ACTaBicHHBlE BHINC BapUaHThl He lenecooOpasHel. Kaxamyio
KOJIOHHY pacKpemimoT 6ankaMu B ABYX IUTOCKOCTAX U pasMelaroT Oaiku o00HX HanpaBleHHH
mo ocaM KonoHH. Jna Gompmmx mnponeroB (or 9 mo 20 M) HCIONB3YIOTCA CXEMBI C
BTOpPOCTENIEHHEIMH Gankamu ZByX ypoBHeH (&, €). JlaHHBIC BapMaHTH UMEIOT HauOOJBLIYIO IO
CpPaBHEHMIO C APYTHMH MaTEPHATOEMKOCTD M CTPOUTENLHYIO BBICOTY.
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1 — rnaBHas 6anka, 2 — BropocrenenHas 6anka (mporoH), 3 — 6anka HacTuna
Pucyrok 66 — Bapuanrs! packjiaxkn 6aJI0K NepeKpbiTHi

25.2.21 Ilpu npoeXTHPOBAHMH ITEPEKPAITHI C HCTIONb30BaHHEM COOPHBIX Xene300eTOHHBIX
ILUTUT clenyeT oGecrnevnBaTs HX COBMECTHOCTD PabOTHI yTeM: YCTAHOBKM CTAIBHBIX KPECTOBBIX
CBSI3eH MEXZAY YIJIaMH CMEXHBIX IUIMT, OETOHMPOBAHHEM IUITOHOK MEXIy GOKOBBHIMM TOPILAMH
ILUTUT, UMEIOIHUX CIEHHUANBHBIE YTIyOneHu .

25.2.22 ins nepexpbITUii ¢ HecheMHOU onanyOKoi U3 CTaJIbHOTO JIMCTA CIEeAyeT IPUMEHATh
npodumH, UMeroLHe KOHCTPYKTHBHBIE JIEMEHTHI — BBIITAMIIOBKH IS YBENMYEHHS CTEIICHH
CHeTUIeHUs MeTawTa ¢ 6eToHOM i Ge3 BRIITaMIIOBOK. JInis naroToBnenus npoduneii craisHOro
HacTUNa NepeKphITHH ¢ HeCheMHOH onanyOKod cieAyeT NpHUMCHSATH DYJIOHHYIO CTalb s
xonoanoro npodunuporannd no 'OCT 14918 u T'OCT 52246. TomuuHa cranu mans npobuei —
or 0,7 mo 1,5 mm, npenen texydectu cramu — ot 230 mo 350 H/MM? TIpH OTHOCHTENBHOM
yITHHEeHHH — 0T 16 % 1o 22 %. Pacuer nepexphiTHii ¢ BEIITAMIIOBKAMH CJIELYET BHINONHATE B
COOTBETCTBHH C IPaBUIIAMH IIPOEKTHPOBAHMS CTaJEKEIe300eTOHHBIX KOHCTPYKIHIA.

Bepmuxansnsle ceazu u aympuzepol

25.2.23 Bo3MOXHEIE KOHQUIypalyu CBs3eH Ha BEPTUKAIBHBIX IUIOCKOCTAX 3HaHuit
IIoKa3aHbl Ha pucyHKe 67. VIx konburypanus HHUeM He OIpaHuyeHa, HO 110 BLICOTE 31aHUs CBS3H
He JIOJDKHBI TIpEpHIBATBCS M MMETh TOPH3OHTANbHEIN Iepexol Ha ApYrod psi KOJOHH, Kak
IIoKa3aHo Ha 3-M M 4-M 3cku3ax pucyHka 67. Hecyluue cCHCTEMBI ¢ BHEINHMMH KOpOOKaMH
(obonouxaMu) BKIIOYAIOT B paboOTy CBA3CBOH CHCTEMB! BEPTHKAIbHBIE M TOPH3OHTANLHBIC
aneMenTH! (5-f 3CKH3) MM BOOOLIE MCKIOYAIOT HCIIONB30BaHue pureseil 1 kosoHH (6-# 3cKku3).
CxeMbI HIXKHETO psla pucyHKa 67 BIEKYT IPOEKTHPOBAHHE CIIOKHBIX Y3JI0B MPOCTPAHCTBEHHBIX
KOHCTpYKIMIT M HECTaHZapTHYHO ¢opMy OKOHHBIX mpoemoB. Ha pucynxe 68 mnpuseneHo
pazHoobpazne BO3MOXKHBIX (POPM BEPTHKAIBHEIX CBsA3eil, OCHOBHAS CJIOXKHOCTH TPH KOMIIOHOBKE
CBsi3ell — y4eT Halnu4us IIPOEMOB B BEPTHKAIBHBIX IUIOCKOCTAX. B HEKOTOpBIX Ciaydasx
HCIIOJIB3YIOT CBA3K C 3KCLIEHTPHYHBIM KpEIUIeHHEM K puremo (pUcyHOK 68, B, 1), OHAKO NpH
YBEIMYEHHH ECTKOCTH PUTeNs JKECTKOCTD TaKoH sMeHKH CBS3U, MPaKTHUECKH, PaBHA XECTKOCTH
CBsI3¢H C IONHBIMH TpeyronbHHKaMH. [IpH MCIIOaR30BaHMH CXEMBI X (PUCYHOK 68) aneMeHTHI
cBs3elt n3rubaroT KONOHHBI, YTO CKA3bIBAETCH Ha MOBBILICHUH HX METANIOEMKOCTH.

154 B HABOP



1

CII 29 .1325800.2017

a 9

[l
- Tiridege et i i
L_J

)
b

N
/

8 2)

7

(i
(S

/NN
=4

A%

7 T LRI e I a) E)
Pucynox 67 — Kondurypauus cpaseii na Pucynox 68 — ®opMbl BePTHKAJILHBIX cBa3efi
BePTHKAILHBIX IUIocKocTAX (hopma JI- MHOr03Ta’KHBIX H BRICOTHBIX 30aHHH

ofGpazHpIX cBs3eli MoKxazana yCJI0BHO)

25.2.24 [ina 3nanuii Beicotoii 6osee 100 M (oT 30 sTaxeit 1 BBILIE), B KOTOPHIX PALIHOHANBHO
TIPUMEHATh AYTPUTEpHBIE KOHCTPYKLMH, CIEAYET PpYKOBOACTBOBATHCS pPEKOMEHAALMAMH,
npuBeNeHHEIME Humxe. Ilo ocreTHuyeckuX COOGpaXXEHMSAM PpacHOJIOKEHHE ayTPHIepHBIX
KOHCTPYKIMK pallMOHAIbHO COBMELIATh C TEXHHYECKHMH ITaxaMH. AYIpHTep — CHCTeMa
nepexkpeluBaommxcs ¢epM H opogckBaiomiedt ¢depMBI N0 HApYXHBIM KOJNOHHAM U
BEPTHKANBHEIX CBA3el, coenmHsmomux depMmy ¢ UeHTpanbHbIM CTBOJIOM (crBonamMu). Taroke
ayTpurep MoxeT OBITh HCIIONB30BaH JUIA H3MEHEHHS 1ara BHYTPERHUX WM HaPYKHBIX KOJOHH.

25.2.25 TlIpu ycTpolicTBe OJHOrO ayTpHrepa, €ro pauHOHAJIBHOE IIONOMEHHE 38BUCHT OT
BBICOTHI 3/JaHHs B onpenensercs Ha paccrosgun (5/6...13/14)H or ypoBHS Bepxa QyHAaMeHTa.
Pacnionoxxenue BTOPOro ayTpHrepa B HENOCPEACTBEHHOM GIM30CTH OT IepBOro (Ha CMEXHOM
YpOBHE) JaeT 3aMeTHOe YMEHBIIECHHE TODHU3OHTANbHBIX HepeMelleHuil Bepxa 3maHus. s
HEBBICOKUX 3maHuit BeicoTolt 40...50 staxeit (160...200 M) i MeHbIHIe, BEITOAHEE YBEIMIHUBATE
MOMEHT MHEPLMH fIpa JXECTKOCTH, YeM YCTAaHaBIHBATh CIOXKHYIO CHCTeMY ayTpurepos. Jms
37aHui BeicoTOM 65...80 3Taxeil BMECTO IBYX ayTPHIepOB, PACHONOKEHHBIX HA PA3HBIX YPOBHSIX,
nenecoobpasHoO KCIONB30BAThH ABYX3TaXXHbIE ayTpureps! (B T. 4. i 3G heKTUBHOIO CHIDKEHHS
neproja nepeoii Gopmsr coGcTBenBEIX KoneOanuii). B ciyuae, xorna Ha HIKHHX 3TaXaX 30aHHus
NS W3MEHEHWs Inara KOJNIOHH oOcTpoliki HeoOXomuMa omoschiBaiomas ¢epMa, HE CIeRyeT
CBA3BIBATh €€ C SAPOM JKECTKOCTH BEPTHKANBHBIMH CBS3SMHM, TaK KaK HpH HE3HAUHTENBHOM
YBENHYEHMH O KECTKOCTH 3JaHHS, YBEIMYMBACICS TPYJOEMKOCTh YCTpOHCTBA JaHHOR
KOHCTpYKLMH. Takxke ycTaHOBIEHO, YTO ayTpHIepHble KOHCTPYKIHH HE BIHIOT Ha YCKOpEHHs
OTKJIOHEHHH BepXxa 3aHui 0T IMHAMHYECKOro JeHCTBHS BETPa, KOTOPHIE MOXKHO NOHU3HTH IIyTEM
YBENHUEHHS XKECTKOCTH SAPa HIH HHBIMYA KOHCTPYKTHBHEIMH MEPONPHATHAMH.

25.2.26 Haubonee paniuoHaILHOE PaclloNoXeHHe BEPTHKAIBHBIX CBi3eH ayTpurepa, Korja
OHHU pacnoJoXKeHb! PABHOMEPHO HO IUIaHy 3MaHHS, TO €CTh UX IHar O BCeMY TEPHMETPY 3HaHHS
IpuMepHO onuHakoB. He clemyeT npuMeEHSTb CXeMBI, NIPH KOTOPHIX BEPTHKANBHBIE CBS3H
YCTAHOBJIEHBl TONBKO TO IIMHHOHM CTOpOHE 3JaHMdA, a 0COGEHHO — TONBKO MO KOPOTKOM.
PaunonansHo#t (GopMOH BEPTUKATHHOM CBAH C TOYKHM 3PEHUS DacHpefeNeHHs YCHIHH B
KOHCTPYKLIHMH ayTpUTepa M HIDKETEXKALMX 3TaxeH sBifeTcs HUCXOMAIHUM OT CTBOMA XKECTKOCTH
K KOJIOHHaM OGCTpOHKM packoc ¢ COOTHOLIeHHWeM CTOpoH Bo/H, = 1,75 (rme B, — mmpuna
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BePTUKANBHON CBA3H, H; — BHICOTA BEPTUKATLHON CBA3M). [N obnerdyenns KOHCTPYMPOBAHMSA
Y3JI0B, IPUKpEIUICHHE Packoca K KONOHHaM OOCTpOMKM crlelyeT BHINONHATH HIAPHHPHBIM, a K
SIAPY — JKECTKHM, a2 BMECTO ONOSICHIBAIOIeH (epMBI — yBEIMYUBATh XKECTKOCTH HA BCIO BEICOTY
3/1aHHS TOJIBKO TeX KOJIOHH, KOTOPHIE PacIoNoKeHb! B ITOCKOCTH BEPTUKANBHEIX CBA3EH; IENaTh
Pa3phIBBL B peIlieTKe ONOsCHIBAOmEel GepMbl, TO €CTh, PaCKOCH ONOSCHIBAIOIMER GepMEI CIENyeT
pacronaraTh TONLKO B HENOCPEACTBEHHOM OJIM30CTH OT BEPTUKANBHBIX CBs3eit.

25.2.27 Ecnu BBICOTA TEXHHYECKOTO 3TaXka, Ha KOTOPOM IIpeNIionaraeTcs pasMelleHHe
ayrpurepa MeHee 4 M, IIpH NPOEKTHPOBaHUHM Haubonee ynobeH BapuaHT ¢ IepdopHpOBAHHOM
Gankoi-cTeHKON BBICOTOM, paBHOM BEICOTE 3Taxka HiH Ge3packocHol depmoti Bupenaens.

25.2.28 BcneacTsue TOrO, YTO ayTPUTEPHBIE 3TaXH pacIoararTCs COracOBaHHO C
TEeXHUYECKUMH, CJIeNYeT YCTpauBaTh ayTpHrepbl Ha BEpPXHEM 3TaXe M B CepeiuHE 3haHHS.
PanmoHnansnas KOHCTPYKTHBHAs CX€Ma, KOTIa ayTpHIep, PacloIOXEHHBIH B cpeAHel dacTu
3aHUs M UMEIOmKl He3HaYUTENbHOE BIMSHMHE Ha )KECTKOCTh BCEil KOHCTPYKUMH 3JaHHS, HE
HMeeT OIoscriBaroliel ¢epMbl, a Bce €ro y3usl — apHupHble. OTCYTCTBHE ONOACHIBAtOIEH
(depMBl KOMIIEHCHpYETCS MOBBINEHHONH JXECTKOCTBIO KOJIOHH Ha BCIO BBHICOTY 3JaHHS,
PACIOJIOKEHHBIX B IUIOCKOCTH BEPTHKANBHBIX cBs3elf ayrpurepa. Bepxnuii ayTpurep cremyer
BBHIMIONHATh HO CXeMe, IPH KOTOpOH Bce y3Mbl KpeIUICHHS BepTHUKANBHBIX CBA3eH K AApy
JKECTKOCTH ¥ OTOSICHIBAIOMIEH (hepMbl JKECTKHE, a KpelIeHHEe BePTHKANBHBIX CBs3el K KOJIOHHAM
nepuMeTpa — mapHupHoe. Takas KOMIIOHOBKA CYILECTBEHHO 00er4aetT MOHTaX METAIMYECKHX
KOHCTpPYKIIMI, 110 CpaBHEHMIO CO CXeMOH, B KOTOpoH ofa ayTpurepa MMEIOT ONOACHIBAIOLIYIO
(hepMy ¥ CONBIIOE YMCIIO KECTKUX y3JI0B (pasHMUa B TOPU3OHTANBHBIX NEpEMEIIEHUSIX Bepxa
3MaHuM MeXIY ABYMS CXEMaMH COCTaBIseT MeHee 1%, a B yckoperusax — okonio 1,5 mm/c?).

25.3 Pacuer

25.3.1 Pacyer cTaNbHBIX KOHCTPYKUIHMH MHOTO3T@XHBIX M BBICOTHBIX 3JIaHUM CIEAyeT
BBIMOJIHATE 10 NPOCTPAHCTBEHHOM pacueTHOM cxeMe ¢ yueToM paszena 4 CIT 16.13330.2017.

25.3.2 Pacyer mo rnepBod M BTOPOH rpynmaM MOpeleNbHBIX COCTOSHHHE CTalbHBIX
KOHCTPYKLHIA, UX COeMHEHNH cllelyeT BHITONHATE B cooTBeTcTRnm ¢ CIT 16.13330.

25.3.3 PacueT Ha ycToif4uBOCTS GOPMBI H IOJIOKEHUS BRIIONHAIOT Ha JeHCTBHE PaCUETHRIX
MIOCTOSIHHBIX, JUIMTENBHBIX H KPATKOBPEMEHHBIX Harpy3oK.

JUs BBICOTHBIX 3/IaHHMif CO CTAJNBHBIM KapkacoM Ko3({QuIHeHT 3amaca no yCcTOWYHBOCTH
thopMEl HoJDKeH OBITH He MeHee 1,3.

25.3.4 Kak nokaszano B 7.1.8, yuuThIBaeMbIii IpH pacdeTe HEHTPANbHO CXATHIX KOJIOHH
KO3 UIHEHT @, CIyJaiHbIH JKCIEHTPHUCHTET €5 HE YUHTHIBAET B NONHOH Mepe KOHCTPYKTUBHEIE
0cOOEHHOCTH MHOTO3TaXHBIX M BBICOTHBIX 37aHmif. KpoMe Toro, KOJOHHBI HIXHHX STaxeld
HMEIOT Mallyl0 YCIOBHYIO TMOKOCTH, H 3HadeHHe Kodhduuuenta ¢ npubmmxaercs x 1,0. K
HECOBEPIIEHCTBAM, XaPAKTEPHBIM JIs KOJIOHH MHOTO3TaXXHBIX U BBICOTHBIX 3/laHHii, OTHOCSATCS:

a) OTKIOHEHHE Oceif BEpXHEro M HIDKHETO CEYECHWH 3JIeMEHTa OT CTPOMTENBHBIX oOcei
30aHHs, B pe3ylIbTaTe KOTOPOTO OTHPAaBOYHBIA 3JIEMEHT pacrojiaraercd mopx yriom O
OTHOCHTENBHO BEPTHKANLHO# ocH (pucysok 69, a, 6);

6) HeTowyHOE (IKCLEHTPHYHOE) COBMEIICHHE OMNOPHBIX CEYEHUH CMEXHBIX JJIEMEHTOB
KOJIOHH € (pHCYHOK 69, B, 1);

B) HEIUIOTHOE NpHieranye (ppe3epoBaHHBIX TOPLOB B CTHIKE U 3aTIOJHEHUE HX NOAKIaTKaMHK
(pucynox 69, r).
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Pucynok 69 — lorpemiHocTn, BO3HHKAIONIHE IPH MOHTAXKe KOJOHH MHOTOITAXKHBIX 3AAHHH

25.3.5 JInsa MaccUBHBIX KOJIOHH BBICOTHBIX 3JaHMH 3HAUCHUs HaNpSKEHUH, onpeieleHHbIe
C y4eToM BceX HecoBepiueHCTB (cM. 25.3.4, a, 6), mpucymux nofo0HOro BUAa KOHCTPYKLHSIM,
OpeBLIIAIOT 10 7,2 % HampsbxkeHus, onpenencHHbie B cooTBercTBUH ¢ CII 16.13330. na
obecrieueHns IPOYHOCTH KOJIOHH 3jiaHuil BhicoToi Gonee 100 M m nns Gonee nosnHoro ydera
BIMSHUSA BCEX HECOBEPIIEHCTB Ha HalpsSKEHHO-He(OPMHPOBAHHOE COCTOSHUE KOJIOHH,
HeoOXOMMMO YBEJIMYMBATE BHYTPEHHHE YCHIHS B KOJIOHHaX B MECTaX DAaclONIOKEHHUS CTHIKOB
OTIPaBOYHBEIX ONEMEHTOB (M3rMOaroIHe MOMEHTHI M IONEpEdHble CHIBI) Ha Cleaylolue
BEJIUYHHBIL:
M=auN + by, Q =agN + by, 214)
rae  .Mu Q— NONONHUTENBHBIH U3THOAIOHE MOMEHT U TIOTIEpEYHast CHIla B CTHIKE;
N - npoponsHas cuiia B YpOBHE CTHIKA OT OCHOBHOTO COYETAHUs HATPY30K;
am, ba, ag, bo — k03P PUIHEHTH! JUIS BEIMUCIEHHS COOTBETCTBYIOIINX YCHIME, IPHHHMaeMBIe 1O
pe3y/abTaTaM CTAaTHCTHYECKOTO aHAIX3a CIy4YaMHBIX BEIMYMH OTIJIOHEHUH B
COOTBETCTBHH ¢ Tabauuei 63.

Tabauna 63

H‘::';zz:::)e Cunopas mockocts | Ycunue, kHw, kH au, dg buy, b
M 0,007, -8,92,

. o InockocTb Elyar 0 0,006 -20,06
BYTaBpOB o o M 0,008, -9,46,
OCKOCTb Lodmin 0 0,001 -2,31

M 0,014, | -37,15,

Kopo6uaroe | Jlio6as 0 0,002 39,01

25.3.6 Jlna 3mammit Boicotod Gonmee 100 M mpu npoeKTUPOBaHHMHM CTATBHBIX Oalok,
HAaIpaBIECHHBIX NMEPIEHIUKYIAPHO K IUIOCKOCTH (hacazia, M MX Y3/IOB KpEIJICHHS K KOJNOHHaM
CllelyeT DOTONHHUTENBHO YYHUTHIBATH CHIIY CXAaTHA, KOTOpas NepefaeTcs Ha Oanku ¥ y37bl IpH
BETPOBBIX BOBIICI.:ICTBHS!X Ha (bacaﬂ;, a TaKXe OT IIEPEJIOMOB KOJNIOHH, BBI3BAHHBIX HETOYHOCTIMHU
MOHTa)Xka. 3HaueHHe 3TON CHIIBl NMPHHUMAIOT IO pe3ysibTaTaM IIPOCTPaHCTBEHHOTO pacuera
3nagndA, HO He MeHee 0,3 % BepTUKANBHOTO YCHIHS OT OCHOBHOTO COYETaHHA Harpy3ox B
HapYXHOH KOJIOHHE, K KOTOPO#i IPUMEIKaeT Haka.
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