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Mpeaucnosue

Lenn v npuHumnbl ctaHaaptMsaumm B Poccuiickont Peaepaunm yctaHosneHbl PegepanbHbim
3aKOHOM OT 27 paeKkabpsa 2002 r. No 184-#3 «O TeXHUYECKOM PEeryiMpoBaHuM», a npasuna
pa3paboTku - noctaHoBNeHMeMm lMNpaBuTenbcTBa Poccuiickont Peagepaymm ot 19 Hosbps 2008 r. N
858 «O nopaake pa3paboTku 1 yTBEpKAEHMA CBOAOB NPABUAY.

CBeaeHuA o ceoge npasun

1 NCONOAHUTENN - UHUNCK mnm. B.A. KydyepeHKo - MHcTUTyT OAO «HUL, «CTtpoutenscteo»,
UHUUNCK nm. MenbHukoBa, 3A0 «MeTakoH ueHTp», 000 «Mnnana MIM», OO0 «Cranko UMJ»

2 BHECEH TexHMYyecKMm KomnTeTom no ctaHgaptmsaumm TK 465 «Ctpontensctso»

3 TNOAIOTOB/IEH K yTBepxaeHuto [enapTameHTOM apXUTEKTYpbl, CTPOUTENbCTBA W
rpafoCTPOUTENBHOM NONUTUKM

4 YTBEPXAEH npukasom MuHUCTEPCTBA perMoHasbHOro passutus Poccuiickolt ®eaepaunm
(MuHpervnoH Poccnn) ot 29 aekabpa 2011 r. Ne 619 n BBeaeH B aencteue ¢ 01 sHeaps 2013 .

5 3APETMCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEry/MpOBaHUIO U
meTponorum (PocctaHaapT). Mepecmotp CM 128.13330.2011 «CHumM 2.03.06-85 ANtOMWHUEBDLIE

KOHCTPYKLUM»

UHpopmayus o6 usmeHeHUSX K HAcmMosawemy c80o0y rnpasusn nybaukyemcs 8 eme200HO
u30a8aemMom UHGPOPMAUUOHHOM yKaszamese «HayuoHanbHble cmaHOapmel», d meKcm
usmeHeHuUll U [MOMPABOK - 8 eMeMeCAYHO u30a8aemMbiX UHGOPMAYUOHHbIX yKa3amesnax
«HayuoHanbHble cmaHOapmel». B cayyae nepecmompa (3ameHsbl) uau ommeHbl HACMOAW,e20
ceoda npasusn coomeemcmeyowee ysedomsaeHue 6ydem onybAUKOBAHO 8 extemMeCcAYHO
usdasaemom UHOPMAYUOHHOM yKazamesne «HayuoHanbHobIE cmaHoapmei».
Coomeemcmeyrowjaa UHGpoOpMayusA, ysedoMseHUe U MeKCmbl pasMewaromcsa MakKkKe 8
UHopmayuoHHOU cucmeme obuje2o Nosnb308aHUA - HO oduyuansHom calime paspabomyuxa
(MuHpezauoH Poccuu) 8 cemu MHmepHem
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HactoAawumiA cBog npaBun ABAAETCA aKTyaAuM3MpoOBaHHOM pepakumen CHull  2.03.06-85

«ANOMUHUEBBIE KOHCTPYKUMU». OCHOBaHMEM ANnA pa3paboTKM HOPMATMBHONO [AOKYMEHTa
Asnaetca ®epepanbHbll 3akoH oT 30 aekabpa 2009 r. No 384-®3 «TeXHUYECKUA pernameHT o
6€e30nNacHOCTM 34aHUIN N COOPYKEHNNY

Aktyanusauma CHull 2.03.06-85 BbINOMIHEHA CAeAYyIOWMM  aBTOPCKUM  KOJNEKTUBOM:

LeHTpanbHbIA Hay4YHO-UCCNEeA0BATENIbCKUN UHCTUTYT CTPOUTENbHbIX KOHCTPYKUui um. B.A.
KyuepeHko (LHMUCK mum. B.A. KyuepeHko) - nHctutyT OAO «HULL «CTponTenbcTso» B coctase
CNeumnanncToB: A-pa TEXH. HayK, npodeccopbl M.U. Bedsakos, 1.4. Odecckul, H0.B. Kpusyos,
KaHaAngaTbl TexH. Hayk b.I. baxaHos, M.U. lykosa, B.I. UckeHoupos, b.C. LlemnauH, B.B.
Musosapos, nHxeHepbl /1.C. CowHuKosa, [1.[1. KonecHukos; KaHa. TexH. Hayk I.I[. Muxaliinos,
nHxeHepbl 0.A. Xoxnoea, E.b. Anekceesa (3A0 «MeTaKOH LLEeHTP»); A-p TeXH. Hayk B.K. Bocmpos;
KaHg. TexH. Hayk MU.JI. PyxwcaHckuli (ULHWUUMCK mm. MenbHuKoBa); MHXK. B.FO. O3epos («O00
CTANKO UNN»); k. H.H. 3pacmosa (000 «UMJTAHA MM»).

CHuM 2.03.06-85
CBOJA, NPABUN

ANOMUHUEBBIE KOHCTPYKLUU

Aluminium structures

Jara eBegeHunsa 2013-01-01

1 Ob6aacTh NpuMeHeHus1

1.1 HactoAwmi cBoA nNpaBWA YCTaHABAMBAET HOPMbl MPOEKTUPOBAHUA CTPOUTENbHbIX
A/IIOMUHUEBBIX KOHCTPYKUMI (MW KOHCTPYKUWMI M3  aNlOMUHMEBBLIX CMIaBOB) 343aHUN U
COOpPYXKEHMUN.

Hopmbl He pacnpocTpaHAKTCS Ha MPOEKTUPOBAHME ANOMWUHMUEBLIX KOHCTPYKLWIA MOCTOB U
KOHCTPYKLUMIM 34aHNI U COOPYXKEHUI, NOABEPratoLMXCA MHOTOKPaTHOMY BO3ENCTBUIO HAarpy3oK
(ycTanocTHaa nNpOYHOCTb), a TaKXe HenocpeacTBEHHOMY BO34ENCTBUIO MOABUMKHbIX UM
AVMHaMUUYECKNX Harpy3oK namn Bosaeictanio TemnepaTypbl Boiwe 100 °C.

1.2 Mpun NpOeKTUPOBAHUN KOHCTPYKLUMIA, HaxoAALMXCA B OCODObIX YCNAOBMAX 3KCMAyaTauumu,
KOHCTPYKLMN YHUKANbHbIX 34aHUA U COOPYKEHWUIM, @ TaKKe CneunanbHbIX BUAO0B KOHCTPYKLNM
Heobxoanmo cobnogatb TpeboBaHMA, NPeAyCMOTPEHHbIE COOTBETCTBYIOWMMMU HOPMATUBHBIMU
OOKYMEHTaMM, B KOTOPbIX OTParKeHbl 0COBEHHOCTN PaboTbl STUX KOHCTPYKLMNA.

2 HopMaTuBHbBIE CCHLIKH

NepeyeHb HOPMATUBHbLIX [AOKYMEHTOB W CTaHAApTOB, Ha KOTOPble MMEIOTCA CCbIIKU B
HacToALleMm cBoae NnpaBui, NPUBeAEH B NPUIOXKEHUN A.

NMpumeyvyaHue - NMpn NONAb30BAHMM HACTOALLMM CBOLOM NPaBUN u,enecoo6pa3Ho nposepuUTb ,u,eﬁcmme
CCbIJIOYHbIX CTAHOAPTOB U KﬂaCCMd)I/IKaTOpOB B MH¢OpM3LI,MOHHOﬁ cncreme o6|.u,ero noNnb30BaHNA - Ha
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obmuManbHOM caliTe HauMoOHanbHOrO opraHa Poccuitickon Pepepauum no craHAapTM3aUUK B CeTU
NHTepHET MK MO exxeroaHo M3gasaeMomy MHPOpMaLMOHHOMY YKasaTento «HaumoHanbHble CTaHAapTbIY,
KOTOpbIN ony6/MKOBAH NO COCTOSHUIO Ha 1 AHBAPA TeKyLLEero roga, U No COOTBETCTBYIOLLMM EXKeMECAYHO
n3gasaeMbiM MHOOPMALMOHHbIM YKasaTenam, onybAMKOBaHHbIM B TeKyllem rogy. ECnM ccbinoYHbIN
[OKYMEHT 3ameHeH (M3meHeH), TO nNpW NOMb30BaHWM HACTOALWMM CBOAOM MpaBuMn cneayet
PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEHHbIM) OKYMEHTOM. EC/IN CCbINOYHbIN AOKYMEHT OTMEHEH 6e3
3aMeHbl, TO NOJIO}KEHNE, B KOTOPOM AaHa CCbl/IKa Ha Hero, MPMMeHAEeTCA B YacTu, He 3aTparuBalolLeit aTy
CCbIAKY.

3 TepMI/IHLI H onmpeacjacHnust

TepmuHbl, ncnonb3oBaHHble B HacToAwem Cll, npumeHeHbl B cooTBeTCcTBMM € FOCT 1583.

4 O01Me MoJI0KeHus

4.1 ANtOMUHUEBDBIE KOHCTPYKUMWN ciegyeT NPUMEHATb NPU CTPOUTENLCTBE U PEKOHCTPYKLUM
34aHUI N COOPYIKEHUIN ANA OTPANKAAIOLLMX U HECYLLIMX KOHCTPYKUMIN B CAeAYIOLNX CYYanX:

npu HeobXOAMMOCTM 3HAUYMTE/IbHOTO CHUMMKEHMA MACCbl  OrpaXAaloWmMx U Hecywmx
KOHCTPYKLWIM 34aHUN N COOPYKEHUI;

C UeNbio 0becrneyeHns NOBbIWEHHbIX apPXMTEKTYPHbIX TPEOOBaHUI K KOHCTPYKUMAM 34aHUIA UAn
COOpPYXEHUN;

npu HeobxoaumoctTn obecrneyeHMs MNOBbILEHHON KOPPO3MOHHOMW CTOMKOCTM, COXpPaHeHuA
MPOYHOCTHbIX XapPaKTEPUCTUK MPU HU3KUX TemnepaTypax, OTCYTCTBMSA MCKPoobpasoBaHMA W
MarHUTHbIX CBOMUCTB.

4.2 Mpw NPOEKTUPOBAHUN ATIOMUHUEBBIX KOHCTPYKLMI HEOBX0ANMMO:

BbIOMpPATb KOHCTPYKTUBHbIE CXEMbI, @ TaKKe CeYeHMA 3/1eMEHTOB U MapKu aedpopmunpyemsbix
aNtOMUHMEBBIX CMMABOB, TEXHWMYECKOTo a/lOMUHUA (YCNOBHO Ha3BaHHbIX «AJIOMUHUAY) U
JINTEMHBIX CN/1aBOB (YC/I0BHO HAa3BaHHbIX «IMTENHbINA aIlOMUHUIAY), obecneymnsatoLme NPoYHOCTb
N YCTOMYMBOCTb KOHCTPYKLNIA;

MaKCMMaJ/IbHO UCMNOJZ1Ib30BaTb WHWPOKNE BO3MOXKHOCTU MOJYYEHUA I'IpOd)Mﬂef/'l ONTUMaJZIbHOro
ceyeHuAa npun NnpeccoBaHuU,

YYMTbIBATb TEXHO/IOFMYECKME BO3MOXKHOCTU NpeanpusaTUii-usrotosutenen npodunen u
KOHCTPYKLMNA;

CO6I'IPO,£I,aTb TpeﬁoBaHMﬂ no 3auwunTte CTPOUTENIbHbIX I-(OHCTpYKLI,Mﬁ OT Koppo3uun cornacHo CI
28.13330;

cobnopath TpebosaHma ®3 PP ot 22 uona 2008 r. Ne 123-d3 «TexHUYECKMIN pernameHT o
TpeboBaHMAX NoxapHo be3onacHoctn», CM 2.13130, CM 4.13130, TOCT P 53293 1 [OCT 30403;

yuntbiBaTb TpeboBaHMA rocyfapCTBEHHbIX CTaHAAPTOB WM NO/b30BATbCA  KaTajnoramwu
aNtOMUHUEBBIX Npodunen.
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4.3 PacyeT a/NlOMUHMEBBIX KOHCTPYKUWMIA O0/MKEH YyAOBNETBOPATbL TPEOOBAHMAM HACTOALLMX
HOPM.

4.4 bykBeHHble 0003HaYeHUA BE/SIMYMH, MCMO/Ib30BaHHbIE B HACTOALLEM CBOAE MNpaBun,
npusegeHbl B NpMAOKeHnu b.

5 MartepuaJibl 1JI1 KOHCTPYKIUI U COeTMHEHU I

5.1 Bblbop MapKM cnnaBa WM COCTOAHMA MOCTaBKM nonydabpuMKaToB antOMUHUA ANs
KOHCTPYKLMI cnenyeT Npon3Bo4MTb B 3aBUCMMOCTM OT:

Xapaktepa U MHTEHCUBHOCTU HAlPy3KU, HANPAXKEHHOIo COCTOAHUNA SIN1EMEHTOB KOHCprKLI,Ml‘a,
PaCyHETHbIX TEMNEPATYP U Tpe6yeMb|x MEXaHMYECKMX CBOICTB ANNIOMUHUA,

CTOMKOCTU K KOPPO3UMK;

TEXHONOTMYHOCTM U3roToBNEeHMA NonydpabpmnKaTos;
TEXHO/IOTUU N3TOTOBJIEHUS U MOHTAXKa KOHCTPYKLUNA;
APXMTEKTYPHbIX TPEOOBAHNIA.

5.2 [InAa antoMUHUEBLIX KOHCTPYKUMIA cneayeT NPUMEHATb altoOMUHUI MapOK U COCTOAHUNA,
YKa3aHHbIX B Tabsmue 1.

Mo XMMMYeCcKomMy COCTaBy aZllOMUHMI NocTaBaaeTca no FOCT 4784. Bua cnnasa B OCTe u B
Tabnuue 1, kpome B6yKBeHHOro, umeet undpoBoe ob603HaYeHWe, B KOTOPOM nepsasd uudpa -
OoCHoBa cnnasa (1 - antomuHMI), BTOpas - HOMepP KOMNO3ULMM, ABE NOCAEAHUE - MOPAAKOBbIN
HOMep B CBOEW rpynne.

CoctoaHune nonydabpukatoB U3 antOMUHUEBLIX Aedpopmupyembix CnaaBoB 0603HavatoTCA
OYKBEHHO-LUMPPOBOIA MAPKUPOBKOM: M - MATKMUN, OTOXKEHHbIN; T - 3aKaNeHHbIN U eCTECTBEHHO
COCTApEeHHbIN; T1 - 3aKaNeHHbI U UCKYCCTBEHHO COCTAPEHHbIN; T4 - HE MOMIHOCTbIO 3aKa/IEHHbIN U
€CTEeCTBEHHO COCTapeHHbIN; T5 - HE NONHOCTbIO 3aKaZleHHbIN U UCKYCCTBEHHO COCTapeHHbIn; H -
HarapToBaHHbIN; H2 - NoNyHarapToOBaHHbIN.

5.3 B 3aBMCMMOCTM OT Ha3Ha4YeHMA 34aHUMA U COOPYKEHUM NPU UCNOb30BAHUM ANIOMUHUA
KOHCTPYKLMW Pa3aenstoTca Ha YeTbipe rpynnbl. MpumepHbIn cocTaB rpynn:

lpynna | - orpaskaatowme KOHCTPYKUMK (KPOBAU, BUTPUHBI, BUTPAXKKU, GOHapHbIE NepenseTsl,
noABecHble MOTO/IKK, NePeropoaKkn) 1 3anosiHeHMe NpoemMoB (OKHa, ABEPU, BOPOTA).

Mpynna Il - KOHCTPYKLMK, COBMELLAOLLME HECYLLME U Orpaxkaatowme GyHKUUK:
NPOCTPAHCTBEHHbIE IMCTOBbIE MOKPbITUA 34aHUI, B TOM YMUCNE KYMObHbIE UM BUCAYME;

KPYynHO6/I04HblE U pelleTyaTble MOKPbITUA C NPeABapuUTe/IbHO HaMpPAXEHHOW KpoBenbHOW
06LWMBKOW;
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pesepByapbl U CUNOCHI;

KpOBe/ibHble MU CTEHOBbIe NaHenn 06LLeCTBEHHbIX M NPOMbILLNEHHbIX 34aHWUIA, B TOM YMc/ie Co
B3PbIBOOMACHbIM MPOW3BOACTBOM, @ TaKMKe MPM HA/MHYMM BbICOKOMN BAXKHOCTU BHYTPEHHEro
BO34yXa;

KpOBe/bHble MNaHenn OOLWEeCTBEHHbIX 34aHWNA, K KOTOPbIM MPeAbABAAIOTCA BbICOKME
APXMTEKTYypHble TpeboBaHus.

lpynna Il - Hecywne cBapHble KOHCTPYKLNK:

CTaUMOHapHble  HecywMe  KOHCTPYKUMM:  depMbl, KONOHHbI, MNPOFOHbl  MOKPbLITUM,
NMPOCTPAHCTBEHHbIE pPeLleTYaTble KOHCTPYKLUWM MOKPbLITUA MPOMbILLAEHHbIX 60blIENPOIETHbIX
34aHUM; 34aHUM NPU  HAIMYMU  arPecCUMBHbLIX Cpefd; MOKPbITUA OOLWEeCTBEHHbIX 34aHWUNA:
BbICTABOYHbIX NAaBWU/IbOHOB, a39POBOK3aN0B U T.M.;

371eMeHTbl CTBOJIOB M 6alleH aHTEHHbIX COOPYMKEHWI; ONOpPbl BbICOKOBOALTHbLIX JINMHUIA
aneKkTponepeaaym, BO3BOANMbIE B YAaNEHHbIX UIU TPYAHOAOCTYMHbIX PaloHaXx;

Ccb0pPHO-Pa3bOopPHbIE KOHCTPYKLIMM KapKacoB 34aHNIN U COOPYKEHUI, BJIOKM NOKPLITUA U Ap.
lpynna IV - KOHCTPYKUMMK, oTHOCALWMecA K rpynne |, He umeloLlmne cBapHbIX COeANHEHUN.

5.4 Bugpl antoMuHMEBbIX NonypabpuKaToB ANA CTPOMUTENbHbIX KOHCTPYKUWIA cneayet
npMHMMaTb No Tabauue 1. Mo cornacoBaHUIO C METaNNyPruyecKMMM 3aBOAamMM AOMYCKaeTcs
npUMeHeHWe Apyrux BUAOB nonydpabpukatoB w3 cnnasos, obecneuymBalowmx Tpebyemble
XapaKTEPUCTUKM MPOYHOCTU, }KECTKOCTU, A0NTOBEYHOCTU M APYIUX CBOMCTB.

5.5 1nA M3roToB/IeHMA a/lOMUHUEBDLIX OT/IMBOK, A TaKXKe AN COeAUHUTENbHbIX 3/IEMEHTOB,
OMOPHbIX 3/1IEMEHTOB KOHCTPYKLNI cieayeT NPUMEHSTb INTEMHbIN cnias mapku AK8M3uy (BA/8),
YOO0BNETBOPAIOLWMNIA NO XMMUYECKOMY cocTaBy TpeboBaHMam [OCT 1583. Mpu HeobxogmmocTu
NMOBbILLIEHMA KOPPO3MOHHOW CTOMKOCTU cneayeT npumeHATb cnaasbl AK74 (AN19) nnn AK9y (AN4).

JonycKkaetca nMpuMeHATb OTAMBKM U3 MaTepuanos, YKasaHHbIXx B CN  16.13330, npwu
COOTBETCTBYIOLLLENM 3aLMTE OT KOHTAKTHON KOPPO3UK.

5.6 Mpwn aproHoayroBoi cBapKe aNtOMUHUEBBLIX KOHCTPYKUWIM cnenyeT B 3aBUCMMOCTM OT
CcBapMBaemoro cnsiaBa (cm. Tabnuuy 8) NPUMEHATb CBAPOYHYHO MPOBONOKY no [OCT 7871 u3
antommHna mapok CsA5, CBAMr3 u Cs1557, ynoBnetBopAOWMX MO XMMUYECKOMY COCTaBy
TpeboBaHMam FOCT 4784, 1 aproH mapku A no FOCT 10157.

5.7 bonTbl U3 antommHmMAa mapok AMr5n n ABT1 cnegyeT npumeHATb No TOCT 14838 n TOCT 21488.

LonyckaeTtca npumeHaTb gna 6oatos antomuHnin mapok AA33T1, 18T, B65T 1 B94T1.

Tabnunua 1
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FOCT Ha nocTaBKy NO MeXaHUYeCKMM CBOMCTBaM
Cucrema O603HaueHue | CocToAHME nonybabprKkaTos
cnaaBoB MapoK NocTaBKu
anct npodunb Tpyb6a NleHTa
1 2 3 4 5 6 7
Cnnasbl, TEPMUYECKN HE YNIPOYHAEMble
Al Adl M 21631 (I; IV) 18475 (1; IV) | 13726 (I; IV)
1013 -
AMu’ M 21631 (I; 1) 18475 (I; L) | 13726 (I; 1)
Al Mn
1400 H2 21631 (1) - - 13726 (l1)
AMr2™ M 21631 (I; 1) 13726 (1; 1)
1520 H2 21631 (1) 13726 (l1)
Al Mg
Amr3 M 21631 (I; 1) 13726 (1; 1)
1530 H2 21631 (Il 13726 (l1)
Cnnasbl, TEPMUYECKN YIPOYHAEMbIE
A031" T 8617; 22233 |18482; 22233 .
(1; 1) (1; 1)
1310
T1 18482; 22233 (18482; 22233
A31 (1) (1)
1310 T5; T4 8617; 22233
(1; 1)
Al Mg Si
T 8617; 22233 -
AL33 (I
1330 T1 8617; 22233
(; 1Iv)
M 21631; 22233 - 18475; 22233
AB (1) (1)
1340 T 21631; 22233 | 8617; 22233 |18482; 18475
(1) (n 22233 (Il)
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FOCT Ha nocTaBKy NO MeXaHUYeCKMM CBOMCTBaM
Cucrema O603HaueHue | CocToAHME nonybabprKkaTos
cnaaBoB MapoK NocTaBKu
anct npodunb Tpyb6a NleHTa
1 2 3 4 5 6 7
T1 21631; (IV) 8617 (IV) |18482; 18475
(V)
6060 22233 (I; II; ;| 22233 (1; 11;
Al Mg Si - V) IIi; 1v) -
6063
1915 T 21631 (I1; 1) | 8627 (I1; 1) | 18482 (l1; 111) -
Al Zn Mg
1925 T - 8617 (II; 1) | 18482 (lI; 11) -
B95 T 8617 (IV) -
Al Zn Mg Cu - -
1950 T1 8617 (IV) 18482 (IV)

MpumedyaHue - B ckobKax yKasaHbl rpynnbl KOHCTPYKUMIA, B KOTOPbIX NMPUMEHAETCA AaHHbIM CriaB
(cm. 5.3).

* AnloMUHWIA Mmapkn AMUM cnesyeT NPUMEHATb NPEVMMYLLLECTBEHHO AJ1A IMCTOBbLIX KOHCTPYKLUMI
OEKOPATMBHOMO Ha3HAYeHUs, NoANEXKALLNX aHOAMPOBAHWUIO B YEPHbIN LBET.

™ Kpome yKasaHHbIX B Tabauue 1, M3 4aHHOM MapKK aNtoMUMHWA U3roTaBaMBaloT nonydabpukar B Buae
NANTbI.

" Kpome yKasaHHbIX B Tabimue 1, U3 AaHHbIX MAapOK aflOMUHUA M3roTaBAMBaIOT NoaydpabpukaT B BUAE
npyTka.

sokok K

CocTtoAHuMe noctaBku - cm. FOCT.

5.8 CranbHble 60nTbl B aA/JIIOMMHUEBBLIX KOHCTPYKUMAX cneayeT MNPUMEHATb COrMacHO
TpeboBaHmam CN 16.13330. [Ans coegMHEHUN C NCNONb30BAHMEM CTa/lbHbIX 60NTOB HEO6X0AMMO

npeaycmaTpueBaTb MepPONPUATUA NO 3aLLUUTE UX OT KOHTAKTHOW KOPPO3MM B COOTBETCTBUM C [OCT
9.303.

B cnyyae npumeHeHus 60ONTOB M3 HeprKaBeloLWen CTann AOMNONAHUTENbHbIE MEPONPUATUA MO
3aliUTe a/IIOMUHNA OT KOHTAKTHOM KOPPO3UKM He TpebytoTcA.

Ona 60onTOBbIX COEAMHEHUN CcAeAyeT NPUMEHATb CTasibHble OO0ATbI, YyAOBAETBOPAOLLMNE
TEXHUYECKUM TpeboBaHMAM [OCT 1759.0, TOCT P 52627, FOCT P 52628, 1 Wwaibbl, yaoBneTsopstoLme
TpeboBaHMAM [OCT 18123. LLIanbbl cneayeT NpUMeEHATb: Kpyrable - no FTOCT 11371, Kocble - no [OCT
10906 U NPY*KUHHbIE HOpMasibHble - Mo FOCT 6402; raiiku - no FOCT 5915.
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Ona GPUKUMOHHBIX M GNaHUEBBIX COeAUHEHUIN cnenyeT NPUMEHATb BbICOKONPOYHble HONTHI
(6onTbl B cnonHeHUn XJ1 Knacca NPOYHOCTM He HuKe 10.9 ¢ npeaBapuTeIbHbIM HanpsaXKeHNeMm):

Ana GPUKLUMOHHbBIX COeauHEHWNI - yaoBaeTBopAalowme TpeboBaHnam FOCT P 52643 u IOCT P

52644, a UX KOHCTPYKLMIO U pa3mepbl - No FOCT 22353 u [OCT P 52644, raiKku M Wanbbl K HAM - NO
FOCT P 52645, TOCT P 52646 u TOCT P 52643;

ansa GnaHUEeBbIX COeANHEHUI - yaoBeTBopAatolme TpeboBaHmMam FTOCT P 52643 n FOCT P 52644,

A UX KOHCTPYKLMIO M pasmepbl - No FOCT 22353 v [OCT P 52644, rainku v wanbol K HUM - no FOCT P
52643, TOCT P 52644 v [TOCT P 52645.

BWHTbI HOPMANbHOM TOYHOCTU cneayeT NPUMeHATb No FOCT 17473, FOCT 17475, FOCT 10619 u
FOCT 10621.

3aKNenkun n3 cTanun u aNtoMUHUA cnedyeT NPUMeHaTb no FOCT 10299, FOCT 10300, FOCT 10301 u
FOCT 10304.

Cne,a,yeT NPUMEHATb cnegyruwmne antoMmMHUEBBIE ChlaBbl AN1A NOCTAB/NEHHbLIX B XO/104HOM
COCTOAHWWN 3aKNENOK:

HarapToBaHHbIX - AJ1H;
TepMUYECKN HeynpoyHaemblx - AMu n AMr;
OTOKXEHHbIX - AMr5nM;

3aKaNIeHHbIX WM MWCKYCCTBEHHO COCTAPEHHbIX - CNAaBbl MNOBbIWEHHON MAACTUYHOCTU U
KOPPO3MOHHOM cToKocTM - A1333T1 1 ABT1 1 BbICOKOMPOUHbI 3aK/IENOYHbIN cnaas - B94T1;

«cblIpbix» (6e3 Tepmuyeckon obpaboTku) - 418n;

3aKa/IeHHbIX N eCTeCTBEHHO COCTAapPEeHHbIX (C TepMmunyeckor 06paboTKoi) - AypantOMUHUEBDBIN
3aKNEenoYHbIW CNIaB NOBbILWEHHOM NAAacTUYHOCTM 18T 1 AypantoMUHUEBDIV 3aKNENOYHbIV CNNaB
NoBbIWEHHON NPOYHOCTN B65T.

B LenAx noBbllEHWA KOPPO3MOHHOM CTOMKOCTM ciledyeT He AOMNycKaTb PaCXOMKAEHMA B
coaep’KaHMM Meau B OCHOBHOM MeTasifie U MeTalie 3aKNenokK.

5.9 B KOHCTPYKLUMAX U3 aIIOMUHMEBBIX CM1IaBOB aHKePHble 6ONTbI CnefyeT BbIMONHATL U3 CTaU
NPV COOTBETCTBYHOLLLEN 3aLMTE OT KOHTAKTHOW KOPPO3UKN. AHKepHble 6OTbI cneayeT NPUMEHATb
cornacHo TpebosaHuam CM 43.13330.

5.10 ®usnyeckne xapakKTEPUCTUKM aNtOMWUHMA AN CTPOUTENbHbIX KOHCTPYKUMN cneayet
NPUHUMATbL No Tabanuam B.1 mn B.2.
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6 PacyeTHble XapaKTepUCTHKHA MAaTEPHAJIOB U COeANHEHHUI

6.1 PacuyeTHble 3Ha4yeHMA COMPOTMBAEHMUA (pacyeTHble COMPOTMBAEHUA) ANA PACYETHbIX
TemnepaTyp HapyxHoro so3ayxa oT 50 go muHyc 65 °C gna gebopmupyembix aJtOMUHNEBBIX
CNNaBOB, HE YNPOYHAEMbIX TepMUYecKon obpaboTKomn, NnpuBeaeHbl B Tabavue 3, a ynpoYHAEMbIX
TepmMMYecKon obpaboTKoM - B Tabaumue 4, NPM 3TOM pacyeTHble CONPOTUB/IEHUS CABUTY U CMATUIO
YCTaHOB/IEHbI B COOTBETCTBUM C TabANLEN 2 C OKPYTIEHMEM 3HAYEHMIN PAaCUYETHbIX CONPOTUBAEHUN

105 H/mm2,
Tabnuua 2
Hanps»keHHoe cocToAHMe PacueTHble conpoTUBAEHUA
PactaxkeHue, cxatne n u3rnb R
Casur Rs=0,6R
Cmatne
TOpLLEBOW MOBEPXHOCTU (MPM HANIMUUM NPUTOHKMN) R,=1,6R
MeCTHOe Mpu NNOTHOM KacaHnu R, =0,75R
Tabnuua 3
PacueTHoe conpoTusneHne, H/Mm?2, TepMUUYECKM He YNPOYHAEMOro
ANIOMMHUA MapPOK
AMr2H2, Amr3H2
HanpaxeHHoe
P 0O603HayeHne nauTol, .
COCTOAAHUe NNUTEUHOTO
AOIM [ AMuM | AMuH2 |AMr2M | npyTku, AK8M3y
JIUCTbI (BAN8)
npodunu,
Tpybbl
PacTaxkenwue,
R 25 40 100 70 120 140 135
cXatme 1 u3srmb
Casur Rs 15 25 60 40 75 85 80
CmAatTne  TOpUEBOM
noBepxHocTM  (npwm Ry 40 65 160 110 190 220 215
Ha/IMUUM NPUTOHKN)
CmAatne MecTHoe
npu MNJ10THOM Rip 20 30 75 50 90 105 105
KacaHuu
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PacueTHoe conpoTusneHue, H/Mm?, TepMmmuyecKkn He ynpoYHAEMOro
aJIIOMUHUA MapOoK
AMr2H2, Amr3H2
HanpAaxkeHHoe -
cocTonHMe O603HaueHue AMTERHOO
AJIM | AMuM [ AMuH2 [AMr2M | npyTkn, AK8M3y
JINCTbI (BANS)
npodunu,
TpyObl
PactaxkeHune B
Hanpas/ieHun
TONLWMHbI Rin 25 40 100 70 120 - -
npeccoBaHHbIX
nonydabpukaTtos
Tabnuua 4
PacyeTHoe conpoTusaeHune, H/Mm?, TeEpMUUYECKM YNPOYHAEMOro
HanpsseHHoe aNtOMUHUA MapOoK
O603HayeHne
COCTOAHMNE AQ31T; ABM . -
AA31T5(AA31T1(AA33T|AA33T1 ABT1 (1925T|1915T
A031T4 (nnct)
PactakeHnue,
R 55 100 120 95 160 70 170 | 175 | 195
cxartme 1 u3rmb
Casur Rs 35 60 75 60 100 45 105 | 105 | 120
CmATMe TOpLEBOM
NoBEPXHOCTM (nNpwm
Ry 90 160 190 155 255 115 | 270 | 280 | 310
HaM4YnK
NPUTroHKN)
CmatTne mecTHoe
npu NAOTHOM Rip 40 75 90 75 120 55 130 | 130 | 145
KacaHuu
PactaxkeHune B
Hanpas/ieHuUn
TOLMHBI Rin 55 100 120 95 160 70 170 | 50 50
npeccoBaHHbIX
nonydabpukatos

* Ina Tpy6 cneayeT npvHMMaTh R = 175 H/mm?,
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PacueTHoe conpoTusneHune, H/Mm?, TepMUYecKmn ynpoYHAEMOro

aJIIOMWHUA MapOoK
HanpAaxkeHHoe P

0O603HauyeHUe

COCTOAHUE A31T; ABM

AO31T5|A031T1|AO33T|AA33T1 ABT17|1925T[1915T"
AN31T4 A A A A (nmnctb)

™ lna npoduneii n Tpyb yepes 3 mec. nocie npeccoBaHna cneayeT NpMHUMaTh R = 220 H/mm?; a uepes
6 mec. 1 6onee - R =230 H/mm>.

OKoH4YaHue mabauysi 4

PacueTHoe conpoTusneHune, H/Mm?, TepMmuyecKmn ynpouHAEMoro
ANIIOMUHUA MapoK
ABT B95T1
HanpakeHHoe *(5 -
P 0603HaveHne amctsl (S
cocrosHmne Nuctbl (5 - 10);
nnctol (0,5 -
JINCTbI 25); NAnTbI NPYyTKHK; .
Tpybbl 4); nAnTbl
(0,5-4)| npytku; |(26-40) npoumnm (26 - 40)
npodunn (£10)7;
TpyObI
PacTarkeHune, cxkaTtme u
R 110 100 90 115 300 290
n3rnb
Casur Rs 70 60 55 70 180 175
CmaTtue TOopLEeBOM
NOBEPXHOCTHU (npwu Ry 175 160 145 185 480 465
HaANYUU NPUTOHKM)
CmATne mecTHoe npwm
Rip 85 75 70 90 225 220
MJOTHOM KacaHWuM
PacTtaxeHue B
Hanpas/ieHUU
TONLWMHbI Rin 110 100 90 115 300 290
NpPeccoBaHHbIX
nonydabpukatos

MpumeyaHue - 3HayeHun B CKOBKax npueeaeHbl B MM.
* JICTbl M NAKUTBI NNakKNpoBaHHbLbIE.

™ Qnsa npoduneit us cnnasa B95T1 tonwmHoit ot 10 Ao 20 mm - R = 320 H/mm?; oT 20 g0 40 mm - R =
340 H/mm?.
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3HaYeHWe pPacyeTHOro COMPOTMBAEHUA AIOMUHUA MPU PACTANKEHUU, CKATUM U U3rnbe R
cnepyeT NPUHMMATb PAaBHbIM MEHbLIEMY M3 3HAYEHMIN PACYETHOTO CONPOTUBNEHMUA NO YCAOBHOMY
npepeny Tekydectm Ry U pacyeTHOro cONpoTUBNAEHUA NO BPEMEHHOMY COMPOTUBAEHUIO Ry. Mpun
aTOM

Ry = Ryn/Vm,'

Ru= Run/VmVu,

roe Ryn - HOpMaTuBHOE conpotusaeHne aatoMHUHUNA, NPUHMMaemMmoe pPaBHbIM 3HA4YEeHUIO
YCNOBHOIO npeaena Teky4ectn ce4eHnA Op,2 NO roCyaapCTtBEHHbIM CTaHAAPTAM U TEXHUYECKMUM
YCNOBUAM Ha aJ'IlOMMHMlZ,'

Run - HOPpMaTMBHOE cCOonpoTuBaeHNE antoMMUHUNA pPa3pbiBy, MNPUHUMaemMoOe pPaBHbIM
MWHUMA/IbHOMY 3HA4YE€HNIO BPEMEHHOIO COMPOTUBNAEHNA Op,2 NO TOCYAAPCTBEHHbIM CTaHAAPTAM U
TeXHNYECKMM YCN0OBUAM Ha aﬂ}OMMHMVI;

Vm = 1111
Vo= 1,45.

Mpn NPOEKTUPOBAHNU OrparKaatoWMX KOHCTPYKLUNIA U3 aNtOMUHMEBDBIX CN1AaBOB Mapok AML, 1
AMr (cocTosiHMe noctaBoK M 1 H2) pacueTHble CONPOTUBAEHMA NPU U3TNDE, PacTANKEHUMN U CXKATUN
MOryT 6bITb yBenn4yeHbl Ha 10 % ans:

NPOGUNMPOBAHHDBIX JIMCTOB WM 3aMKHYTbIX MOFOHHbIX 3/IEMEHTOB, Yy KOTOPbIX M/10CKKe
NPAMOJIMHENHbIE YY4ACTKN He npeBbiwatoT 50 TONWMH NCXOAHOM 3aroTOBKY;

NPOGUNMPOBAHHDBIX, XONOAHOTHYTbIX MOFOHHbIX 3/1EMEHTOB, €CANM OHW 3aKaH4YMBalOTCA
NedboOpMMPOBAHHBIM YYaCTKOM, W TMJIOCKME YYacTKM He npesBblilwatoT 50 TOAWMH WCXOAHOM
3aroTOBKM.

Mpu pacyeTe KOHCTPYKUMUN cnegyeT yuuTbiBaTb KO3IOOUUMEHTbl BAUAHUA U3MEHEHUSA
TEMNEepPaTypbl Vi U KO3IPPULUMEHTbI YCAOBUM PabOoTbl 3/IEMEHTOB a/llOMUHUEBbBIX KOHCTPYKLUMUMA V¢,
npuBeAeHHble COOTBETCTBEHHO B Tabaumuax 5 U 6, a TakK¥e KO3IbDOUUMEHTbl HaAEeKHOCTM No
Ha3Ha4YeHU IO Yn, NPUHMMaeMble cornacHo TpeboBaHuam PepepanbHOro 3akoHa ot 30 aekabpsa
2009 r. No 384-®3 «TeXHUYECKMM pernameHT o 6€30MacHOCTU 34aHUIN U COOPYKEHUIY.

Tabnuua 5

3HaueHuns KoapPULMEHTa y: NPU pacyeTHoM TemnepaType, °C
MapkKa antommnHmna

HUXKe MUHyC 65 OT MMHYC 65 g0 50 ot 51 no 100
All, AMy, 1 0,85
1
AMr2, Amr3 1,05 0,9
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3HauyeHuna KoadpdmumneHTa y: Npu pacyeTHoM Temnepatype, °C
Mapka antommHma

HUXe MUHYyC 65 OT MUHyC 65 o 50 ot 51 no 100
AO31, AA33, AB 1,1
B95, 1915, 1925,
1,05
AK8M3y (BAN8)

OTHeceHne 06BbEeKTa K KOHKPETHOMY YPOBHIO OTBETCTBEHHOCTM MPOM3BOANTCA [eHepasibHbIM
NMPOEKTUPOBLLUKOM MO COr/IaCOBaHUIO C 3aKa3umKom corsiacHo FOCT P 54257.

MpuBeaeHHble B Tabaunue 5 3HaYeHUsA KO3GPULMEHTOB Y+ HE 3aBUCAT OT COCTOAHMA MOCTABKMU
antommHmna (cm. Tabauuy 1).

Mpy HenpepbIBHOM AeNCTBMM HOPMATMBHOW Harpysku CBbllle OAHOrO rofa, a TaKKe npwu
HenpepbIBHOM LeNCTBUM CBbIlE ABYX NeT HOPMATUMBHOM Harpysku, cocTasnsatowen cebiwe 0,9
PAacYeTHOM, AN KOHCTPYKUMM, SKCNIyaTMpyemblX NPW pacyeTHbIX TemnepaTypax Bbiwe 50 °C,
KoadpduLMeHTbI y: cneayeT ymeHblwaTb Ha 10 % .

3a pacyeTHy TemnepaTypy B pailoHe CTPOUTENbCTBA CAeAyeT NPUHMMaTb TemnepaTypy
Hapy)KHOro BO34yxXa Haubonee X0NoAHbIX CYyTOK obecneyeHHocTblo 0,98, onpeneneHHyw
cornacHo CM 131.13330.

PacyeTHasa TexHo/NOrMYyeckas TemnepaTypa YyCTaHaBAMBAaeTCA 3aJaHMEM Ha pa3paboTky
CTPOUTENIbHOM YacTW NPOEKTa.

Tabnuua 6
. KoadpodumumneHTbl
SN1eMEeHTbl KOHCTPYKLUMMN M
ycnosuii paboTsl, Ve
1 Kopnyca v gHuua pesepsyapos 0,80
2 KONOHHbI XWAblX M OOLWECTBEHHbIX 34aHWI NpPU MOCTOAHHOM Harpyske, 0,90

cocrasastoweit He meHee 0,8 0T pacyeTHOM

3 CKaTble 3NeMeHTbl peleTKn NAockux depm npu rubrocTu:
A<50 0,90
A>50 0,75

4 CKaTble pPacKoCbl U CTOMKM MPOCTPAHCTBEHHbIX PeLeTyaTbiX KOHCTPYKLMI U3
OOMHOYHBIX Yro/IKOB, TMPUKPenasembiXx K MosicaM OZHOW NoJsKkoh (pna
HepaBHOMNO/IOYHbIX YrO/IKOB - 60/bLLEN NONKOM):
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. KoaddpuumeHTsl
INeMeHTbI KOHCTPYKLMIA N
yCN0BUI paboTbl, y¢

a) cBapHbIMM WBAaMM WM ABYyMA W bonee 6ontamu  (3aKknenkamw), 0,75
YCTaHOB/IEHHbIMM BAO/b YTOJIKa;

6) ogHUM 6onTom 0,60

5 C)KaTble 3/1eMeHTbl U3 OAMHOYHbIX YTONKOB, NPUKPENAAEMbIX OLHOW MOJIKOM 0,60
(AnA HepaBHONONOYHbLIX YrONKOB - MEHbLUEW MOJIKOW), 338 WCKAKYEHMEM
3/1IEMEHTOB KOHCTPYKUMM, YKa3aHHbIX B N03. 4 HacToAwWen Tabanubl U NAOCKUX
depm 13 0ANHOYHBIX YrONIKOB

NMpumeyaHuna
1 KoaddpuumeHTbl ycnosuii paboTbl No3numii 3 u 5 npu pacyete COBMECTHO yYUTbIBATb HE C/ieayerT.

2 KoadduumeHTbl ycnoBuin paboTbl no3vumii 3 M 4 He pacnpoCTPaHAOTCA Ha KpenaeHus
COOTBETCTBYIOLLMX 3/1IEMEHTOB B y3/1aX.

3 [lnA cxKaTbiX PAaCKOCOB NPOCTPAHCTBEHHbIX PELLIEeTYaTbIX KOHCTPYKUUIA U3 OANHOYHbIX YrO/IKOB Npu
TpeyronbHOW pelleTke ¢ pacnopkamu (Ccm. pUCyHOK 8,a) KoapduumeHT ycnosuii paboTbl nosuummn 4 He
YYUTbIBAETCA.

4 ins cnyyaes, He OrOBOPEHHBIX HacToALLeN Tabanuein, B popmynax cregyeT npuHumaTs y. = 1,0.

6.2 PacuyeTHble conpotuBneHNA pPacTAXKEHUO aAtOMUHUNA Rp/ M3 NNCToB AnAa 3SN1EMEHTOB
KOHCprKLI,MVI, 9KCNAyaTaunAa KOTOPbIX BO3MOXKHA U Nocne AOCTUHKEHNA aNtOMUHUEM YCZTOBHOTO

npeaena TekKy4vyecTtu, cnegyet npMHMmMmaTb no Ta6l'IMLI,e 7.

Tabnunua 7
MapkKa 1 coctoaHne atoMUHUA A01IM AMuM AMr2M Amr3M
PacueTHoe conpotusneHune Ry, H/mm? 35 55 85 100

6.3 PacuyeTHble CONPOTMBAEHMA CBAPHbIX COEAMHEHMN ANA PacyeTHbIX Temnepatyp oT 50 go
MUHyc 65 °C npuBegeHbl B Tabanuyax 8 u 10.

6.4 PacyeTHoe conpoTuBieHMe Rw CBapHbIX COEAMHEHWWN, BbINOJIHEHHbIX APrOHOAYroBOWM
CBapKoM C PU3NYECKMM KOHTPOJIEM KayecTBa LlWBa (PeHTreHo- uau rammarpadupoBaHUEM,
yNbTPa3BYKOBOM AedeKToCKONuen 1 ap.) cnegyet NPUHUMATb A1A TEPMUYECKN HE YNTPOYHAEMOro
antomMuHUA no Tabavue 8 N ANA TEPMUYECKM YNPOYHAEMOr0 aIloMUHUA - No Tabaunue 9.

OnAa  cBapHbIX CTbIKOBbIX PACTAHYTbIX LWBOB, KA4YecTBO KOTOPbIX HE KOHTPOAMpyeTcA
dOU3MYECKMMM MEeTOAaMM, 3HAYEeHMA PaCYEeTHbIX CONPOTMBAEHWUIM no Tabnvuam 8 u 9 cnepyet
YMHOaTb Ha 0,8.

Tabnuua 8
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PacuyeTHoe conpoTUBAEHMNE CBAPHbIX WBOB, H/MM?,
TEPMMYECKM HE YNPOYHAEMOTO alOMUHMA MapPOK
CeapHbie amm | avum | MM Anrs2
U, mr3M; Amr
Hanpsa)keHHoe
coeiIMHeHuA P 0O603HavyeHune AMr2H2
cocToaHune
W el Npw cBapKe C NPUMEHEHMEeM 3N1eKTPOAHOM UK
npucago4yHom NPOBOJIOKM MapoK
CBAS CsAMy | CsBAMIr3 CsBAMr5
BcTbIK CxaTue, pacTarkeHue Rw 25 40 65 70
NU3rn6 30° 45 65 70
Casur Ruws 15 25 40 45
Yrnosble webl|Cpes Ruws 20 30 45 50

* [InAa KOHCTPYKUMIA, SKCNAyaTaLmMa KOTOPbIX BO3MOXHA M MOCAe AOCTUXEHMA alloOMUHMEM npeaena

TEeKy4ecTu.
Tabnuua 9
PacyeTHoe CONpPOTUBAEHME CBAaPHBbIX WBOB, H/MM?,
TEPMUYECKM YNPOUYHAEMOrO aIFOMUHNA MapOK
A[33T; .
A 1915T
ABT
CeapHble ABSIT \ n31ts | AmsiTL [ npw ronmne
HanpakeHHoe A031T4 P W
coegMHeHuA n O603HaveHne meTasnna, Mm
COCTOAHME
LWBbI
4-10 5-12
C NPUMEHEHMEM 3/IEKTPOLHOM UM NPUCAL0UYHON
NPOBOJIOKN MAPOK
CBAMT3; 1557 1557
BcTbIk CxaTue,
pacTaxkeHue, Rw 55 65 80 100 155
EWG
Casur Ruws 35 40 50 60 105
Yrnosble WBbI
(dnaHrosbie ¢ Cpes Rus 45 55 110
nobosble)
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PacyeTHOe CONpPoTUBAEHME CBAPHbIX WBOB, H/MM?,
TEPMMYECKMU YNPOUYHAEMOTO aNtoOMUHUA MapPOoK

AL33T; -
1915T
ABT
31T,
Ceapubie | A AL31T5 | A431T1 NPV TOAWMHE
anprKerHoe O603HayeHUe AN31T4
coeamnHeHUNA n
A COCTOAHUE MeTan/la, MM
LBbl
4-10 | 5-12

C NPUMEHEHMEM 3IEKTPOLHON UM NPUCAA0UHON
NPOBOJIOKN MAPOK

CBAMT3; 1557 1557

" CBapKa anloMUHUA mapku 1915T npu ToawmHe meTanna 4 MM NPOU3BOAMUTCA TONbKO BObGPaMOBbLIM

3/1EKTPOAOM, NPU 3TOM caeayeT NPUHUMaTb Rus = 110 H/mm?,

™ Mpu ceapke nnasAWMMCA (aBTOMaTUYECKaAs M MeXaHM3MPOBaHHaA CBapKa) Man BoabGPaMOBbIM

(pyuyHas n mexaHU3NpPOBaHHaA CBapKa) 31EKTPOAOM.

MpumeyaHuna

1 PacuyeTHble CONPOTUBAEHUA CBAPHbIX COEAMHEHUI aNloMUHMA MapKu 1915T yKasaHbl 404

npeccoBaHHbIX Npoduaein 1 NUCToB.

2 PacyeTHble COMPOTMBAEHUA CBAPHbIX COeAUHEHUA MOTYT ObiTb MOBbIWEHbI MOBTOPHOM 3aKaKoM U
cTapeHuem (nocne cBapku coeguHeHus), npu stom ansa cnnasa AA31 cneayet npuHumate Ry = 0,9R; ona
cnnaea 1915T - Ry, = 0,9R (rge R - pacyeTHoe conpoTuBAEHUE, onpeaenaemoe no Tabauue 6).

3 B cBapHbIX HAaX/IECTOUYHbIX COeAMHeHMAX 13 cnnasa A31 npumeHATb N060BbIE WBbI HE AOMYCKAeTcA.

6.5 PacueTHoe conpoTnBaeHue Ry; aNlOMUHMA B OKOJIOLLOBHOM 30He (PUCYHOK 1, ceyeHune 1-1)
NpyM aproHoAyroBOoM CBAapKe W WUCMNO/Ib30BaHUM 3EKTPOAHON WMAM NPUCAZOYHON NPOBOJIOKU

cneayet npMHMUMaThL no Tabaunue 10.

a) I 6 1

&)

ad - BCTbIK; 6 - BHAXNECTRY nobosbiMmun LWBaMMU; 8 - BHAX/TIECTKY d)ﬂaHFOBbIMM wBamu; 2 - cxema
NpUKpenaeHna nonepevyHoro asiemeHTa 1 K anemeHTty 2, He MmerouLemy CTbika; 1-1 - pacyeTHOe ceveHune
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PucyHoK 1 - CXxemMbl CBapHbIX COeAUHEHUMN KOHCTPYKLMIA

Tabnuua 10

PacueTHoe conpoTtusneHune, H/Mm?2, B OKONIOLWOBHOMN 30He

ANOMUHUA
TEPMUYECKM He TEPMMUYECKM YNPOYHAEMOTO
YNPOYHAEMOro MapoK MapOoK
Bug ceapHoro |HanpsaxeHHoe
0O603HaueHHne
coeamHeHusn COCTOSIHME AM3M; | AO31T;
AA1IM|AMuM AN31T5(AA31T1| 1915T
AMr3H2(A031T4
npu cBapKe ¢ NPMMEHEHNEM NPOBOJIOKM MapOK

CBAS CBAMI3 CBAMr3; 1557 1557
BcTbIK n|PactaxeHue, Rw: 25 40 65 55 65 80 160
BHaxX/1eCTKY ckKaTtue n
nobosbiMu n3rnb
WBamm
(ceyeHne 1-1Ha
pucyHKax l,a wn
1,6) Casur Rwzs 15 25 40 35 40 50 105
BHaxnectky
$naHroBbiMu PacTtaxkeHue, 60" 30" 140"
LIBaMM (ceyeHue|cxKaTume n Rw: 25 40 65 50
1 - 1 Ha pucyHKe|nsrnb 75 105 155
Le)

" lna coeamnHeHna NpeccoBaHHbIX Npoduneit BHaxNecTKy.
MpumedaHuna

1 PacyeTHoe conpoTusaeHue Ry, antoMMHUA Mmapkm 1915T ykasaHo aaa npoduneint ToawmHom 5 - 12
MM. [1na npoduneit TONWMHON 4 MM NpK cBapKe BoAbGPaMOBbIM 31EKTPOAOM Ry, = 165 H/mm?,

2 BAvAHME nNPOAO/bHBLIX CBAPHbLIX LIBOB 3/1€MEHTOB KOHCTPYKLMI (B OBLIMBKAX, KPOBE/bHbIX
NOJNIOTHULLAX W T.M.) HA Pa3ynpoOYHEeHMe aIOMUHUSA B OKOIOLLIOBHOW 30HE He yYUTbIBAEeTCA.

3 Hag 4epToit yKasaHbl pacyeTHble COMPOTMBAEHMA MPWU CBapKe anlOMUHUA BOAbGPaAMOBbIM
3/1EKTPOLOM, NOJ YEPTOM - MNABALMMCA 3/1EKTPOAOM.

6.6 Mpwn pacyeTe Ha NPOYHOCTb CBAPHbIX KOHCTPYKLMIA C aneMeHTamu 6e3 CTbiKa, K KOTOPbIM
NPUKPENAAIOTCA CBaPKOM NnonepeyHble 31eMeHTbl (PUCYHOK 1,2), cneayeT yunTbiBaTb ocnabneHve
9TMUX 3/1IEMEHTOB B 30HE TEPMMUYECKOr0 BAUAHMA NYTEM CHUMNKEHWUA PaCYeTHOro CONpPOTMBIEHUA
antoMMHKUA R A0 3HaYeHus Ry, NpMHUMaeMoro no Tabamuam 8 n 9.
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6.7 B aNtoMUHMEBDLIX TOHKO/IMCTOBbIX KOHCTPYKUMAX A0MYCKAaeTCcA NPUMEHATb aproHOAYroByHo
TOYEYHYIO CBAPKY NNABALLMMCA 3N1eKTPoAOM. PacueTHan Hecylwasn cnocobHOCTb Ha Cpe3 CBapHbIX
TOYEK, BbIMOMIHEHHbIX apProHOAYroBOM TOYEYHOM CBAapPKOM MAaBAWMMCA 3neKTpogom no FOCT
14776, yKa3aHa B Tabauue 11.

Tabnuua 11
PacueTHas HecyLasn cnocobHOCTb
Ceapka ToNWMHA 31EMEHTOB, MM
TOYKM Ha cpe3, H

AproHoayrosas ToYyeyHasn 1,0+1,0 1950
nnasALLMMCS 3/IeKTPOa0OM
(anomuHuii  mapok AMr2H2 w 1,0+2,0 2350
AMr3H2; cBapo4yHad nNpPOBOJIOKA 15+15 2950
mapku CBAMr3 unu 1557)

2,0+2,0 3350

MpumeyaHue - Nepsas undpa B rpade «TONLLMHA SNEMEHTOBY - TO/ILMHA BEPXHETO 3/1eMEHTa.

6.8 PacyeTHble CONPOTUB/IEHMA CPe3y CBAPHbLIX COeANHEHUIN BHAXNECTKY Rwsm, BbINONHEHHbIX
KOHTAKTHOM PONMKOBOWM CBApKOM, ANs8 antloMUHMA mapok AA1M, AMuM, AMr2M un AMr3M
cnefyeT NPUHMMATbL PaBHbIMMW PACYETHbIM cONpoTUBAEHUAM R (cm. Tabavubl 3 m 7).

Ons antommHna mapok AMr2H2 nam AMr3H2 Rusm = (0,9 - 0,1t)R (rae t - TonwmHa 6onee
TOHKOIO U3 CBAapPUBAEMbIX 3/IEMEHTOB, MM).

6.9 PacuyeTHble CONPOTUBNEHMA 3aKNEMOYHbIX U OONTOBbLIX COEAMHEHUA ANA PACYETHbLIX
Temnepatyp oT natoc 50 go muHyc 65 °C npusegeHbl B Tabanuyax 12 n 13.

[na coeauHeHW Ha BONTax U 3aKNenKax pacyeTHble COMPOTUBAEHUA PACTAXKEHUIO U cpesy
cnegyet NpUHMMATL MO MaTepuany 3aknenok wauM 6ontos (cm. Tabauuy 12), CMATUIO - NO
mMmaTepuany coeanHAEMbIX 3N1eMeHTOB (cm. Tabanuy 13).

6.10 PacuyeTHble COMPOTUBAEHMA PACTAKEHUIO Ryt M cpe3y Rps coeguHeHuid Ha 6onTax,
MOCTaB/IEHHbIX B CBEP/IEHbIE UM PacCBEP/IEHHbIE OTBEPCTUA, NpUBeAEHbI B Tabaunue 12.

Tabnuua 12

PacueTHOe conpoTuBaeHne coegmMHeHUn Ha 6oaTax
2
CoeguHeHue Ha HanpaxeHHoe Ry, H/MM®, 13 antoMm1Hns mapok
5 0603HayeHune
onTax cocToAaHune AL33T1;
AMTr5n 018T B65T B94T1
ABT1
MoBbieHHO 1 PactakeHue Ryt 125 160 145 200 250
TOYHOCTHU
Cpes Rbs 90 95 95 130 150
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PacueTHoe conpoTuBaeHMEe coeaNHEHNA Ha BoaTax
2
CoeaunHeHue Ha HanpaxeHHoe Re, H/MW, 13 aniomukna mapok
5 O603HaueHne
onTax COCTOAHME AL33T1;
AMr5n 18T B65T B94T1
ABT1

HopmanbHow n|PactaxkeHue Rt 125 160 145 200 250
rpy6oi To4HoCTH

Cpes Rbs 80 85 85 115 135

CoeguHeHMe Ha
3aKnenKax

PacueTHOe conpoTMBAEHUE Cpe3y COeAMHEHMI Ha 3aKknenkax Ry, H/mm?, 13

A/TIOMUHNA MapPOK

AL1H AMuH [ AMr2H [AMrsnM; | 018T | B6sT | B94T1
AN33T1;
ABT1;
[18n

35 40 70 100 110 145 170

MpumeyaHuna

pasHbiMm 0,9Rps.

1 PacueTHoe conpoTmuBneHne Ha pactaxKeHne 60NTOB C 06XKMMHbIMMU KOonbUamun cnegyet npuHMMaTb

2B npoaaB/ieHHblE OTBEPCTUA CTAaBUTb 3aKNIENKN HE JONYCKaeTCA.

3 PacyeTHble COMPOTUB/IEHUSA COEAMHEHMA Ha 3aKjenkax C MoTalHbIMKU WAW MOAYNOTakHbIMU
ronoBKamMu cnegyeT cHUKaTb Ha 20 %. YKa3aHHble 3aK/eNKU pacTArnBeatoLLme yCuamnsa He BOCNPUHUMALOT.

6.11 PacyeTHble conpoTuBneHua cpesy Rys COEAMHEHMM Ha 3aKNenKax, NOCTaBNAEHHbIX B
XONIOAHOM COCTOAHMM B CBEP/IEHbIE U 3aTeM pacCBep/IEHHble OTBEPCTUA, NpuBeaeHbl B Tabanue

12.

6.12 PacyeTHble COMPOTUBAEHUA CMATUIO I/EMEHTOB KOHCTPYKUWIA AN COeAMHEHUN Ha

3aKnenkax R 1 6onTax Rpp, NOCTaB/IEHHbIX B CBEP/IEHbIE UM PACCBEPJIEHHbIE OTBEPCTUSA, cnenyet
NPUHUMaTL No Tabauue 13.

Tabnuua 13

MapKa ATIOMUHNA 3/1IEMEHTOB

PacueTHOE CONPOTUBAEHNE CMATUIO SNEMEHTOB KOHCTPYKLUMIA, H/MM?,

ANA coeaUHEHUN

KOHCTPYKLMI
Ha 3aKknenkax Ry Ha 6onTax Ryp
Ad1M 40 35
AMuM 65 60
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PacyeTHOe CONPOTUB/IEHWNE CMATUIO 3/IEMEHTOB KOHCTPYKUMIA, H/MM?,
Mapka antoMMHNA 31eMEHTOB [19 COeMHEHMIA
KOHCTPYKLUMA
Ha 3aKknenkax Ry Ha 6onTax Ryp
AMuH2; ABT 160 145
AMr2M; AMr3M; ABM 110 100
AMr2H2; AMr3H2; AA31T1 195 175
A031T; AA31T4 90 80
AO31T5 155 140
A033T 140 125
ABT1 270 255
B95T1 460 420
1915T 315 285
1925T1 275 245
MpumeyaHwue - PacueTHble conpoTUBAEHMA NpUBEAEHBI ANA COeANHEHMI Ha BonTax, NOCTaBAEHHbIX
Ha paccToaHUM 2d OT MX OCK A0 Kpas anemeHTa. [pu cokpalleHnm sToro pacctoaHma go 1,5d npuseaeHHble
pacyeTHble CONPOTUBEHUA CaeayeT NOHWKaTb Ha 40 %.

6.13 PacyeTHble CONPOTMBAEHUA aIlOMUHUA N IUTENHOTO aNlOMUHUSA, COEANHEHMIA CBAPHbIX U
Ha 6onTax ANA KOHCTPYKUWMM, 3KCNAyaTUpyembiX MPW pacyeTHbIX TemnepaTtypax sbiwe 50 °C,
HEeob6X0AMMO YMHOXaTb Ha KO3ODULMEHT Y, YKa3aHHbIM B Tabauue 5.

6.14 MNpwu pacyeTe 3/1eMEHTOB U COEANHEHUN aIIOMUHUEBDLIX KOHCTPYKLUMIA CneayeT yunTbiBaTb
Ko3pdrLUMeHTbI yc10BMi paboTbl Yo, NPUHUMaeMble no Tabauue 6.

7 Pacyer 3JIeMEHTOB AJIOMUHHMEBBIX KOHCTPYKUHMH IPH LEHTPAJBbHOM PAaCTSKeHHH,
COKATHM U M3ruoe
7.1 Pacuer 3J1eMEHTOB CILIOIIHOIO CeYeHHUS

7.1.1 PacyeT Ha NPOYHOCTb 3/IEMEHTOB, NOABEPXKEHHbIX LEHTPASIbHOMY PaCTAMXEHUIO UAn
cKatuio cunon N, cneayet BbINOHATL No dopmyne

N
=<1
'AHRTl: (1)

7.1.2 PacyeT Ha yCTOMYMBOCTb 3/1IEMEHTOB CMJIOWIHOIO ceYyeHuma (NpmuBeaeHHbIX B Tabauue I.1),
NoABEPKEHHDIX LLEHTPANbHOMY CKaTUIo cunon N, cnegyeT BbINOAHATL NO dopmyne
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P4RY. (2)
YncneHHble 3HaYeHnna KoapoumumneHTa ¢ npmeeaeHbl B Tabanuax .2 n .3 npunoxeHumn I.

7.1.3 MNpwu pacyeTe CTeprKHEN N3 OAMHOYHbIX YTOJIKOB Ha LLEHTPA/IbHOE CXKaTue paanyc MHepLuum
ceyeHua i cnegyeT NPUHUMATD:

a) MWUHUMAIbHbIM, €CNN CTEPXKHU NPUKPENZIEHbLI TO/ZIbKO MO KOHLUAM;

6) OTHOCMTENbHO OCM, NapaiNeNbHON OA4HOM M3 NOOK YroNKa NPU HAIMYUU NMPOMENKYTOYHOTO
3aKpenneHua (pacnopok, LWnpeHrenen, ceAser W T.n.), NpeaonpenensAiolero HanpasaeHue
BbINY4YMBAHUA YrO/IKa B NIOCKOCTW, MapanieNbHON BTOPOM NOJKe.

7.1.4 CKaTble 3NeMeHTbI CO CM/IOWHbIMU CTEHKAaMU OTKPbITOro M-06pa3Horo ceyeHus (PUCYHOK
2), HE YCUNIEHHbIE U YCUEHHbIE OTOOPTOBKAMM UK yToAweHMAMM (Bynbbamu), npu Ax < 3\, (rae
Ax M A, - pacyeTHble TMBKOCTU 31eMEHTA B MIOCKOCTAX, NEPNEHANKYNAPHBIX OCAM X-X U y-y) cneayet
YKPenAAaTb NJaHKaMM UAN PELLETKON, MPU 3TOM A0/KHbI ObiTb BbINO/HEHbI TpeboBaHMA 7.2.2 U
7.2.6.

al L7 L
¥

e | — X

. |

|

i

|

|
__:;i.__

a - OTKPbITOE; 6, 8- YKpen/sieHHble N1IaHKaMU UN peLlleTKaMM; 2 - pac4eTHOe cevyeHne

PucyHoK 2 - TI-06pa3Hble ceYeHUs 3/IEMEHTOB

Mpw OTCYTCTBUM MAIAHOK WN PELLUETOK TaKMe 3/1eMeHTbl, NMOMMMO pacyeTa no dopmyne (2) B
FNABHbIX MJIOCKOCTAX X-X U Y-y, CAefyeT NpoBePATb Ha YCTOMYMBOCTb NPU U3TMOHO-KPYTUIbHOM
dopme noTepun ycToMumMBOCTU No dopmyne

c@A Ry, (3)
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rae ¢ - KoapduumeHT, BbluMcasembln No Gopmyne

2

=

145 u—m’+Eu’

n (4)
roe & =4p/y;

M= 8w + 0,156/tAy2/(Ah2);

p = (I +1,)/(Ah?) + a?;

a= Gx/h - OTHOCUTE/NIbHOE PACCTOAHUE MEXAY LEHTPOM nsrnba u UEHTPOM TAXKECTU,

w = lw/(lyh?) - 3a€echb I, - CEKTOPUANbHBIA MOMEHT MHEPLIMM CEYEHMS;

1
330

It = - MOMEHT UHEPUNUN CEYEHUA NPU CBO60,CI,HOM Kpy4eHuu,

bi 1 ti - COOTBETCTBEHHO LUMPUHA U TOJILLMHA IMCTOB, 0BPA3YIOLLMX CEYEHNE, BKIOYASA CTEHKY.
[na ceyeHus, NpMBeEeHHOro Ha PUCYHKe 2, e, npu n = b/h:

A = ht(2 +n); ]

lo = th3b?(3 + 2n)/[12(6 + n)] = Ah?b%(3 + 2n)/[12(6 + n)(2 + n)];
Iy = htb?(6 + n)/12 = Ab%(6 + n)/[12(2 + n)]; ! (5)

= th*(1 +2n)/[3(2 + n)] = Ah?(1 + 2n)/[3(2 + n)?];

3420 4(3+m)
m= e=— -
G+m?  @+m)6+m :

MpW HaNAMYMM YTONLWLEHUIN KPYyrnoro cevyeHua (6ynbb) MOMEHT MHEpPUUM MNPU KPyYeHUU [:
cnepyet yBennuutb Ha nmD*/32, rae n - uncno 6ynbb B ceyeHnn; D - guameTtp 6ynbob.

7.2 Pacuer 3JIeMEHTOB CKBO3HOI'0 CeYeHUS

7.2.1 Pacyet Ha NPOYHOCTb 3/IEMEHTOB CKBO3HOIo Ce4YyeHnAa npun UeHTPa/IbHOM PaACTAXKEHUN U

C}KaTuK cneayeT BbINOAHATL No popmyne (1), rae A, - NNOWAAb CEYEHMA HETTO BCErO CTEPIKHA.

7.2.2 MNpu pacyeTe Ha YCTOMYMBOCTb NO dopmyne (2) ANA COCTaBHbIX CHKATbIX CTEPXKHEM
CKBO3HOIO CEYEHMA, BETBM KOTOPbIX COEAMHEHbI MAaHKAaMW UAWU pelleTKamu, KoadduumeHT ¢
OTHOCUTENIbHO CBOHOAHOM OCU (NepneHANKYNAPHOW NIOCKOCTM MIAHOK UKW peweTok) cneayet

- JIT.d. Ay = l‘,qJ'R:'E
onpeaenaTtb no Tabauue .2 ¢ 3ameHon # Ha . 3HayeHue - YCNOBHYO rMBKOCTb
CTEPXKHA cnepyeT onpenenaTb B 3aBUCMMOCTU OT 3HAYEHUI Ao, MpUBEAEHHbIX B Tabnnue 14 ana

CTEPXKHENM C YNC/IOM MaHeNel, KaKk NPaBuIo, HE MEHEE LIECTU.
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7.2.3 B CKBO3HbIX CTEPXKHAX C NIAHKAMWN YCIOBHAA TMOKOCTb OTAENbHOM BETBU 1“, Rs2 nnu

l‘“, (cm. Tabnuuy 14) Ha y4yacTKe MeXAy CBapHbIMM LWBaMW UAM KpalHUMK BonTamu
(3aknenkamm), NPUKPENNAOLWMMM NNAHKK, 40/XKHa ObiTb He 6onee 1,4.

Mpw HanMYMM B OAHOM M3 NNIOCKOCTEN CNIOLWHOrO AMCTa BMECTO NAAHOK (CM. PUCYHOK 2, 6, 8)

rTMOKOCTb BETBMU cneanyet BblMUCAATL NO pagnycy unHepuumm nonyced4eHmA OTHOCUTE/SIbHO €ro
LI,eHTpaﬂbHOﬁ ocn, I'IepI'IeH,CI,MKVI'IﬂpHO[;i NAOCKOCTU NNIAHOK.

7.2.4 B CKBO3HbIX CTEPYKHAX C peLeTKaMy NOMMMO pacyeTa Ha YCTOMYMBOCTb CTEPXKHA B LLe/IOM
cnepyet nNpoBepsATb YCTOMYMBOCTb OTAE/bHbIX BETBEM Ha y4yacTKax Mmexay ysnamu. [pwu

Heob6X0AMMOCTM C/ieAyeT YYUTbIBaTb BANAHME MOMEHTOB B y31aX, Hanpumep, oT PacLEHTPOBKM
3/IEMEHTOB pPeLleTKMU.

B CKBO3HbIX CTEPXKHAX C pelleTKamMun yCa0BHaA rMbKoCTb OTAeNbHbIX BeTBel meXxay ysnamu

noMxHa 6biTb He 6onee 2,7 M He A0/KHA NPEBbIWAaTb YCNOBHYIO MPUBEAEHHYIO MBKOCTb
Ao CTEPXKHA B LLE/IOM.

Tabnuua 14
Tun MpuBeaeHHasa rMBKOCTb Aof CTEPXKHA CKBO3HOFO CEYEHUSA
ceyeHu Cxema cevyeHus
q C NNaHKaMu

C peweTkamum

] 3 = h? n.i
Ay =, OB+, hy= Mt e
1
_Iub &
rAe I_'I. rp'e L= lﬂb:—
\,‘ i \(11 +[ﬂ1+ﬂ;1 J‘ﬂ] 4
A, = A _+082(1+n)Al + Q+n AL, | 2o = [Fumm Al
s o) Adp J 4, (
2 10)
I _Lh
= = d a3
Lty . L, 10 o, =102
e ’ e B, T,
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Tun MpuBeaeHHasa rMBKOCTb Aef CTEPXKHA CKBO3HOFO CEYEHUSA
ceyeHun Cxema ceyeHus
q C N1aHKamu C peweTkamum
y‘ A
L) 2
3— — 3 Ay = 3»1_+“m+ﬂg)?-i 2 L= Pant067la——,
i - e 45 (1)
3 ' \
x /AN _ 1 #
;. A =TI a=10—
el gl —, roe s B
¥ b roe

Ob6o3HaveHus, npuHAamele 8 mabauye 14:
Ay - TMBKOCTb CKBO3HOIO CTEPXKHA B LLE/IOM B MIOCKOCTU, NEPNEHAMNKYNAAPHOM OCU Y-y,

Amax - HaMbobLLAA U3 TMOKOCTEN CKBO3HOIO CTEpPXHA B LLeZIOM B NJIOCKOCTAX, NEPNEHANKYNAPHbLIX OCAM

X-X UNN Y-y,

Ab1, Ap2, Apz - TMBKOCTM OTAEnbHbIX BeTBel Npu u3rmbe B NIOCKOCTAX, NEPneHAUKYNAPHbIX OCAM
cooTBeTCcTBEHHO 1-1, 2-2 ¥ 3-3, Ha y4yacTKax MeXAy CBapHbIMW LIBAaMWU WU KpalHUMKU BonTamu,

npuKkpennarnnwnmm NaaHKu,
b, (b1, by) - paccToAHME MeXay ocAMU BETBEW;
d, I - pazmepbl, onpegensemblie No pucyHkam 3 n 4;
A - nowaab Ce4eHNn BCEro CTEPXKHS;

As, Asz - NNOWAAM CEYEHWUIA PACKOCOB PELIETOK (MpM KPecToBOW pelleTKe - ABYX PacKocos),
pacnonoKeHHbIX COOTBETCTBEHHO B N/IOCKOCTAX, MepneHANKYAAPHbIX ocam 1-1 m 2-2;

Ags - NOWaAb CEYEHUA PACKOCa PELLETKM (MpU KPecToBOWM peLueTKe - ABYX PACKOCOB), NexKallein B
NJIOCKOCTU OAHOW TPaHu (418 TPEXTPAaHHOTO PAaBHOCTOPOHHETO CTEPHKHSA);

Ib1, Ib3 - MOMEHTbI MHEPUMWN CEYEHMS BETBEN OTHOCUTENbHO ocei cooTBeTcTBeHHO 1-1 u 3-3 (A

ceyeHuii Tunos 1 u 3);
Ib1, Ip2 - TO Xe, OBYX YTOZIKOB OTHOCUTE/IbHO OCel COOTBETCTBEHHO 1-1 1 2-2 (AaNa ceyeHus Tuna 2);

Is - MOMEHT MHEPUMN CeYEHUA OLHOW MAAHKM OTHOCUTENIbHO COBCTBEHHOW OCK X-X (PUCYHOK 4; ann

cevyeHuii Tunos 1 u 3);

Is;, ls2 - MOMEHTbI MHEpUMW CeYeHUA OOHOM W3 MAAHOK, PaACMOIONKEHHbIX B MJIOCKOCTAX,
nepneHauKyAsPHbIX OCAM COOTBETCTBEHHO 1-1 1 2-2 (ana cedeHuns Tuna 2).

MpumedyaHune - K tuny 1 TakKe creayeT OTHOCUTb CeYEHMUA, Y KOTOPbIX BMECTO LUBENepoB

NPUYMeHEeHbI ABYTaBpbI, TpybuaTble u aApyrue npoduan ns ogHON Unm obenx BeTBEW; NP 3TOM OCU Y-y U
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Tun MpuBeaeHHan rMBKOCTb Aof CTEPIKHA CKBO3HOIO CeYEHUA

cevyeHun Cxema ceyeHuA

q C N1aHKamMu C peweTkamum

1-1 8ONIXKHBI NPOXOANUTL Yepes LEHTPbI TAMKECTU COOTBETCTBEHHO CEYEHUA B LLEJIOM M OTAE/IbHOM BETBY, a
3Ha4YeHUA N U Ap1 B popmyne (6) A0MKHbI 06ecneunTb Hanbosbluee 3HaYEHME Ay,

7.2.5 PacuyeT cTepHen COCTaBHbIX CEYEHWN M3 YroNKOB, LUIBENNEPOB U ApP., COeANHEHHbIX
BMJIOTHYIO MAKN Yepes NPOKNALAKM, cneayeT BbINONHATbL KaK CNAOLWHOCTEHYATbIX MPU YCAOBUK, YTO
YYaCTKM MeXAay COeAMHAWMMM CBAPHbIMM LWBAMU UAM LEHTPAMKU KpaWHUX 6ONToB He
nNpeBbIWaoT ANA cxKaTbix anemeHToB 30/ u ana pactaHyTbix 80i. 3aecb paanyc MHepUUnN ceveHus i
YyroNka wauM weennepa cnegyetr npuHUMaTb ONA TaBPOBbIX WM  ABYTABPOBbIX CeYEHUM
OTHOCUTENbHO OCW, MapaniieIbHOM MNJOCKOCTU PACNONOXKEHUA MPOKNAAOK, & ONA KPeCTOBbIX

cevYeHUM - MUHUMaNbHbIN.

an 3TOM B npeaenax O/InHbl CKATOro anNemeHTa cheayeT npeaycMmaTtpmBaTtb HE MeHee OBYX

MPOMEXKYTOUYHbIX CBA3El (NPOKNAZOK).

6) 8) 2

a)
/\d\d d
<

-T

[ & |

L& b b

a - TpeyronbHas; 6 - TpeyrosibHas C PacnopKamu; 8 - KPecToBas; 2 - KPecToBas C pacrnopKamm

PucyHoK 3 - CxemMbl peLleTOK CKBO3HbIX CTEPXKHel

=1

PucyHOK 4 - CKBO3HOI CTEpPXKEHDb C NJIaHKaMM
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7.2.6 PacyeT coeAMHUTENbHbBIX MNNAHOK U 3N1EMEHTOB PELUETOK CXKaTblX CTEPXKHEN CKBO3HOrO
CeyeHuna cneayeT BbINOHATL Ha YC/IOBHYIO MOMNepeyHyto cuny Qs NPUHUMaeMyto NOCTOAHHOM No
BCEW A/IMHE CTEPXKHA M onpeaensemMyto no popmyne

Qsic = 4,2 - 10°5(4000 - E/R)N/d, (12)

rae N - NpofoabHOE YyCUANE B CKBO3HOM CTEPIKHE;

d - KoapDUUMEHT YCTOMUMBOCTU MPU LEHTPASIbHOM CHaTUM, NMPUHMMAEMbI Npu pacyeTe
CKBO3HOIO CTEP}KHS B M/IOCKOCTU NAAHOK MU/IN PELLETOK.

YcnoBHyto nonepeyHyto cuny Qsic cnegyet pacnpenenatb:

NPU HANMYUN TONIbKO COEAMHWUTE/IbHbIX MAAHOK (PELETOK) - MOPOBHY MEXAYy MAaHKamu
(peweTkamun), nexawymm B MNAOCKOCTAX, MNEPneHAMKYAAPHbIX OCU, OTHOCUTE/NIbHO KOTOpPOW
NPoOu3BOAMTCA NPOBEPKA YCTONYMBOCTY;

NpPU Ha/JIM4MKN CNJIOLWIHOTO /INCTa U COEAMHUTE/IbHbIX MNAHOK (PEeLWeToK) - nononam mexay
JIMCTOM U NNaHKaMM (peleTkaMmu), nexKalmmm B NAOCKOCTAX, MapanienbHbIX TNCTY;

npu pacyeTe PaBHOCTOPOHHUX TPEXFPaHHbIX CKBO3HbIX cTepHen - no 0,8 Qfic ANA Kaxaomn
CUCTEMbI COeANHUTEbHbIX NNAHOK (PELIEeTOK), Pacno/IOKEHHOW B O4HOM FPaHu.

7.2.7 Pacuet COeaANHUNTENIbHbIX N1AHOK U UX I'IpVIerI'IJ'IeHVIVI (CN\. PUCYHOK ﬂ) cneayeT BbINO/THATDL
KaK pacyeT 3/1eMEeHTOB 6e3paCKOCHbIX d)epM, Ha COBMeCTHoOe ,a,eﬁcmme cunbl Fs, cpe3b|Barou.|,eV1
nAaHKYy, 1 MOMEHTa Ms, M3I’M6aI'OIJ.I,eFO NNaHKYy B ee NJIOCKOCTU, 3HAa4YeHUA KOTOpbIX cneayet
onpeaenAatb No d)opmynaM:

Fs = Qslb/b; (13)
M;s = Qslb/z; (14)

roe Qs - yCNoBHasi NOMEPEYHas cua, NPUXoAALLLAACA Ha MJIaHKY OZIHOM rpaHu.

7.2.8 PacyeT 3/1eMEHTOB COeANHUTE/IbHBIX PELIETOK COCTaBHbIX CTEPXKHEN CneayeT BbIMONHATb
KaK pacyeT 3/1eMeHTOB peLeToK NAoCKMX depm. Mpu pacyeTe PackoCOB PELIETOK MO PUCYHKY 3
ycuaue B packoce caeayet onpeaensats no popmyne

Ny = OL1C25d/b, (15)

rae o1 - KoappruUNeHT, NPUHMMaeMbI paBHbIM: 1,0 Ans peweTKn no pUcyHky 3, a, 61 0,5 - no
PUCYHKY 3, 6;

Qs - ycnoBHaA nonepeyHas cuna, NPUXoAALLAACA Ha OAHY NIOCKOCTb PELLIETKU.

Mpw pacyeTe PacKOCOB KPeCTOBOW PELUETKU C pacnopKamm (PUCYHOK 3, 2) cneayeT yunTbiBaTb
AononHuTenbHoe ycuame Ngg, BO3HMKAOWEE B KaXKAOM packoce OT 06KaTusa BeTBel U
onpegensemoe no ¢dopmyne

www.pkb-titan.ru w TATAH



Nad = 0oNpAd/Ab, (16)

roe o = dlv?/(2b3 +d3) - 3pechk b, Ip, d - pa3amepbl, yKa3aHHbIe Ha PUCYHKe 3;
Np - ycunve B 04HOM BETBU CTEPIKHA;
Aq, Ab - NNOLLAAN CEYEHUI PacKoca 1 BETBU COOTBETCTBEHHO.

7.2.9. PacuyeT CcTepKHel, npeaHasHauYeHHbIX A8 YMEHbLeHWA PacyeTHOW A/MHbI CHKaTbIX
3/1IEMEHTOB, A0/IXKEH BbINONHATLCA HA YCUANE, PABHOE YC/IOBHOM NOMEpPeYHon cuae B OCHOBHOM
C’KaTOM 37ieMeHTe, onpeaensemon no popmyne (12).

7.3 Pacuer u3rud0aeMsbIX 3JIEMEHTOB

7.3.1 PacyeT Ha NPOYHOCTb 31EMEHTOB CAeAyeT BbIMOIHATb MO popmysiam:

npu AeNCcTBMM MOMEHTA B O4HOM M3 FNaBHbIX NAOCKOCTEMN

M
npu |C||ei;1CTBl/|l/1 B cevyeHunun nonepel-lHoﬁ CUANbI
os
Y =L
L RY, (18)
npu |C||ei;1CTBl/|l/1 MOMEHTOB B ABYX IMaBHbIX N/IOCKOCTAX
M
IMI in ¥ x<1,
R TLRY, (19)

A€ X U Y - PaCCTOAHWUA OT rNaBHbIX OCEM A0 PACCMaTPUBAEMOM TOUKM CeYEHUA.

7.3.2 Ona cTeHOK 6anoK Npu O4HOBPEMEHHOM AeNCTBUM MOMEHTA M MOMNEPEYHOM CUAbI
A0/KHbI 6bITb BbINOJIHEHbI YCNOBUA:

ol =00, +02 430, <1, T (RT)<L
Ry, (20)

rae ox = Myy/lxn - HOpMmanbHOE HanpsaKeHne B CPeANHHOM NAOCKOCTU CTEHKW, NapannenbHoe
NpPoAO0NbHOM ocK banku;

oy = Myx/lys - TO e, nNepneHAUKyNApPHOe NPOAONAbHOM OcuM 6anku, B TOM YMUC/E O,
onpeaensemoe no dopmyne (42);

Ty = QS/(Itw) - KacaTenbHOe HanpsAXKeHue B CTEHKe.

Hanps»keHus ox n oy, NpuHMMaemble B popmye (20) co CBOMMM 3HAKAMMU, @ TaKKe Ty, ceayer
onpenensaTb B O4HOMN U TOM e TOYKe CTEHKU HaKu.
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B 6ankax, paccunTbiBaemblx No popmyne (19), 3Ha4E€HUA HANPSAKEHUN B CTEHKE BANKN AONKHbI
6bITb NpoBepeHbl No popmynam (20) B ABYX rNaBHbIX NJIOCKOCTAX U3rnba.

Mpwn ocnabneHnn CTeHKM oTBEpCTUAMM ans B6onToB neByto 4YacTb popmynbl (18), a TaKkxke
3HayeHue Txy B popmyne (20), cneayeT yMHOXKATb HA KOIPPUUMEHT o, onpeaensemblit no popmyne

a=s/(s-d), (21)

roe s - War oTBepCTUii B O4HOM psaay;
d - puameTp oTBEPCTUA.

7.3.3 PacyeT Ha YyCTOMYMBOCTb 6ANOK [ABYTAaBPOBOro CeYEHWUA cnedyeT BbINOMHATL MO
dbopmynam:

npu n3rnbe B NJIOCKOCTU CTEHKM, cosnap,arom,eﬁ C NNTIOCKOCTbO CUMMETPUN cevyeHnA

MI
=<1
QW Ry, (22)
npu n3rnbe B ABYX FNaBHbIX NNOCKOCTAX
M, + M, <1
mbwﬂhl: F’h‘ (23)

B popmynax (22) n (23) ob603HayeHo:
db - KOIPOUUMEHT YCTONUMBOCTM NpU U3rnbe, onpenensaemblii Mo NPUNOKEHMIO [;

Wex - MOMEHT COMPOTUBNEHUA CEYEHUS OTHOCUTENbHO OCU X-X, BbIYMC/IEHHbIN ANA CKaToOro
noAca;

W, - MOMEHT CONPOTUBIEHNA CEYEHUA OTHOCUTEIbHO OCKU Y-y, COBMAZAOLLEN C NAOCKOCTbIO
n3rmba.

7.3.4 Mpwn onpepeneHnn 3HadyeHna ¢p 3a pacyeTHy ANMHY 6ankum lgg cnepyet npuHUMaTb
paccTosiHME MeXAYy TOYKAMM 3aKPENNEHUIN CKATOro Nosca OT MNONepPeYHbIX CMeLLeHui (y3namm
nonepeyYHbIX CBA3EN, TOUKAMM KPENIEHMA }KECTKOro HaCTUANA); NPU OTCYTCTBUM cBA3EWN ler =1 (rae |
- nponet 6anku); 3a pacyeTHyK AJIMHY KOHCONWU cneayeT MPUHUMATL: lef = | Npu OTCyTCTBUM
3aKpenaeHna CXKaToro NofAca Ha KOHLLE KOHCOM B TOPU3OHTA/IbHOM NAOCKOCTU (3a4echb | - AnHa
KOHCO/IM) UM PaACCTOSHUE MEeXAY TOYKAaMW 3aKpPenaeHua CKaToro nosica B FOPWU3OHTA/IbHOM
NIOCKOCTU - NPU 3aKPENIEHUM NOACa Ha KOHLE U NO AJ/INHE KOHCONM.

7.3.5 YcrounsocTtb 6anok cneayeT cumtatb obecneyeHHOM:

a) npu nepegavye HarpyskM Ha b6anky 4yepes CMNOWHOM XECTKUMM Hactun  (NauThbl
ene3obeToHHble M3 TAMENOro, Nerkoro u Aadenctoro 6eTtoHa, NAOCKUIA U NPOOUANPOBAHHbIN
METaNINYECKMIA HACTWU/I, BONIHUCTAA CTajlb U T.M.), HEMPEPbLIBHO OMNUPAIOLLMINCA HA CXaTbl Nosc
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6ankKMU U C HUM CBA3AHHbIN C NOMOLLbIO CBAPKWU, 6OJ'ITOB, CaMOHape3arnwnx BUHTOB 1 Ap.; MPU 3TOM
CUbl TPEHUA Y4YNUTbIBATb HE CedYET,
% =0, /B)RIE

7’

6) nNpu 3HayeHMAX YCNOBHOM TMOKOCTM CXaToro nosca 6anku

NpeBbIWAoWMX ee NpenenbHbIX 3HaYEHUN J"", onpeaensembix no ¢opmynam tabauupl 15 ana
6aNoK CMMMETPUYHOrO ABYTAaBPOBOrO CEYEHUA WAN AaCMMMETPUYHOro - ¢ Bosee pPasBUTbIM
CXKaTbIM MOACOM, paccuuTbiBaeMblx no ¢opmyne (22), U MMEWMUX OTHOLIEHME LWMPUHDI
PaCTAHYTOro NOACa K LWWMPUHE CKATOro noaca He meHee 0,75.

Tabnuua 15

YcnoBHana npegenbHasa rMbKocTb CKaToro noAca CBapHOM
MecTo NnpuaoXKeHUA Harpysku T
WKW NPEeCcCOBaHHOM 6anku =

K BepxHemy noscy 0,45[0,35 + 0,0032b/t + (0,76 - 0,02b/t)b/h] (24)

K HU»KHEeMy noscy 0,45[0,57 + 0,0032b/t + (0,92-0,02b/t)b/h] (25)

He3aBMCMMO  OT  YpPOBHS  MPUIONKEHUA 0,45[0,41 + 0,0032b/t + (0,73-0,016b/t)b/h] (26)
Harpy3Kku npu pacyerte yyactka 6ankm mexkay
CBA3AMU NN NMPUN YHNCTOM n3rnbe

0O603Ha4eHus, npuHamesle 8 mabauye 15:
b 1t - COOTBETCTBEHHO LWMPUHA U TOJILLMHA CXKATOrO MNOACa;
h - pacctosiHue (BbiCOTa) MeXAay OCAMM MOACHbIX JINCTOB.

MprmeyaHun

1 3HayeHua o onpeaeneHbl npn 1 < h/b <6 1 15 < b/t < 35; ana 6anokK ¢ oTHoweHnem b/t < 15 8
dopmynax Tabaunupbl 15 cneagyet npuHumats b/t = 15.

2 [Ona 6anok ¢ NOACHbIMA COEOUMHEHMAMM Ha 3aKNenKax MAM BbICOKONPOYHbIX 60aTax 3HAYeHus

b cnepyeTt yMHOXaTh Ha 1,2.

Mpu BbINONHEHUU TpeboBaHuit 7.3.5, a 6ankn, msrmbaemble B ABYX MJOCKOCTAX, Ha
YCTOMYMBOCTb HEe NPOBEPAIOTCA.

7.4 Pacuer 3J1eMeHTOB, NOJBEPKEHHBIX A1eCTBUIO 0CEBOM CHJIbI ¢ U3TMOOM

7.4.1 PacyeT Ha NPOYHOCTb CN/IOWHOCTEHYATbIX BHELLEHTPEHHO CXKaTbIX (CXKaTo-n3rnbaembix) n
BHELEHTPEHHO PacTAHYTbIX (pacTAHYTO-U3rMbaemblix) 3/1eMeHTOB c/edyeT BbINOMHATL MO

dopmyne

(N/An £ Myy/lxn £ Myx/lyn)/(Ryc) < 1, (27)

r4e X, y - PacCTOAHMA OT rNaBHbIX OCEN 40 PAacCMaTPMBAEMOMN TOUYKMN CEYEHMUS.
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7.4.2 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXKaTbIX U CKATO-U3rMbaembix 3/1€MEHTOB Npu
AeNCcTBUM MOMEHTA B OAHOM M3 rNaBHbIX NIOCKOCTEN cAeayeT BbINOAHATb Kak B 3TOM NAOCKOCTH
(nnockas ¢opma noTepm yCTOMYMBOCTK), TaK U U3 ITON NNOCKOCTU (M3rMBHO-KPYyTUAbHAsA popma
noTepu yCTOMYMBOCTH).

PacyeT Ha YyCTOMUYMBOCTb BHELLEHTPEHHO CXKATbIX U CKATO-U3TMBAEMbIX 31EMEHTOB NOCTOAHHOIO
CeYyeHus B MNOCKOCTU AeNCTBMA MOMEHTa, COBMAZAtoWen C NIOCKOCTbIO CUMMETPUM, cneayeT
BbINONHATL NO dopmyne

N/(deARyc) < 1. (28)

B popmyne (28) KoaddUUMEHT YCTONYMBOCTU NPU CHATUU C U3rMBOM e CneayeT onpeaenatb:

a) ANA CN/IOWHOCTEHYATbIX CTEPKHEN No Tabanue E.1 B 3aBUCMMOCTU OT YCIOBHOM M’MBKOCTU

A n npmnBeaeHHOro OTHOCUTE/IbHOIO 3KCUEHTPUCUTETA Mef, ONPeaenaemoro no d)oplvlyne

Mef = NM, (29)
roe n - KoapduUMeHT BAMAHNA GOPMbI cedeHus, onpeaensemblii no Tabauue E.3;
m = eA/W. - OTHOCUTENbHbIA 3KCUEHTPUCUTET (3aecb e = M/N - 3KCUEHTPUCUTET, Npwu

BbIYMCNIEHMM KOTOPOro 3HayeHusa M cnepyeT NPUHMMATL coriacHo TpebosaHusam 7.4.3; W, -
MOMEHT COMNMPOTUBNIEHUA CEYEHUA, BbIYNCIEHHDbIN A5 Hanboiee CXKaToro BOJIOKHA).

Mpw 3HaYeHUAX Mer > 10 pacyeT Ha YCTOMYMBOCTb CNJIOLHOCTEHYATbIX CTEPXKHEN BbIMONHATD HE
TpebyeTcs;

6) 4NA CKBO3HbIX CTEP)KHEN C pelleTKamu UAW NAaHKamMM, PacnoNoXeHHbIMU B MAOCKOCTAX,
napannenbHbIX NNOCKOCTN N3rnba, - No Tabauue E.2 B 3aBUCMMOCTM OT YCNOBHOM NPUBEAEHHOM
rmbkocTn, onpeaenaemoii no popmyne

i-r=lfm=

(30)
N OTHOCUTENIbHOTO 3KCLLEeHTPUCUTETa M, onpegenaemoro no ¢opmynam
Aw Ax
m,.=e, _I m, =€y I_:
I uam ¥ (31)

rae xi, yi1 - pacCtoAHMA COOTBETCTBEHHO OT OCU Y-y NN X-X 0,0 OCH Hanbonee cxaTom BeTBU, HO
HE MmeHee PaCCToAHNA 00 OCU CTEHKN BETBMU.

B coCTaBHbIX CKBO3HbIX CTEPXKHSAX KaXKAyH BETBb HE06X04MMO NpoBepATb No dopmye (27) npu
COOTBETCTBYOLWMX 3HAYeHUAX N, My, My, BbIYMCNEHHbIX ANA AaHHOW BETBM.

7.4.3 PacuyeTHble 3HayeHuA U3rnbaloWwmx mMomeHToB M, Heobxoaumblie ANA BblYMC/IEHUA
aKcueHTpucuTeTa e = M/N B anemeHTe (414 OQHOrO M TOTO e COYeTaHWs Harpysok), cneayet
NPUHMMATb PAaBHbIMMU:
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ANA CTEePXKHEN MOCTOAHHOIO CEYEHWUA PaMHbIX CUCTEM - HanboNblleMy MOMEHTY B npegenax
A/IMHbI CTEPXKHEN;

ONA CTYMEHYaTbIX CTepXKHel - Haumbonbllemy MOMEHTY Ha AJ/IMHE Yy4yacTKa MOCTOAHHOIO
ceyeHus;

anAa KOHcosen - MOMEHTY B 3a4€e/1IKe, HO HE MeHee MOMEeHTa B ce4eHNU, OTCTOALLEM Ha TPETb
ONNHbI CTEPXKHA OT 3a4€e/1KH;

[ANA CKATbIX CTEP}KHEN C LWAaPHUPHO-0MEPTbIMU KOHLAMM U CEYEHUAMM, MMEIOLLMMMU OLHY OCb
CUMMETPUM, COBMAAAIOLLYIO C NJIOCKOCTbIO M3rMba, - MOMEHTY, onpeaensemomy no popmynam
Tabnmubl 16 B 3aBMCMMOCTM OT OTHOCUTENIbHOTO 3KCUEHTPUCUTETA Mmax = MmaA/(NWe) n
NPUHUMaemMoMy paBHbIM He meHee 0,5Mmax.

Tabnuua 16
. MomeHT M npu yCNOBHOM TMBKOCTM CTEPIKHSA
OTHOCUTENbHbIV
3KCUEHTPUCUTET Mmax A<n >4
Mmax < 3 M = M3 = Minax - 0,25 A (Mynax - M) M = M,
3 < Mmax < 10 M=M2+(mmax'3)(Mmax'M2)/7 M=M1+(mmax‘3)(Mmax'Ml)/7

Obo3HaveHus, NpuHamMeole 8 mabauye 16:
Mmax - HAMBONbLWNIA U3rMBALOLLMIA MOMEHT B Npeaenax AJANHbI CTePKHS;

M3 - HanbonbLUNIA U3rMbHatoLLMn MOMEHT B Npeaenax cpegHen TPeTU ANMHbI CTEPXKHA, NPUHUMAEMbIA
paBHbIM He meHee 0,5Mnax.

Ona cxaTbix CTep)-KHeVI C WapHUPHO-ONEPTbIMA KOHUaMWN N CEYEHUNAMUN, UMELWMMN OBE OCU

CUMMETPUN, NPUBEAEHHbIE OTHOCUTE/IbHbIE 3KCLLEHTPUCUTETBI Mef CneayeT onpeaenatb no
Tabnuue E.4.

7.4.4 PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO CXATbIX CTEP)KHEMN CMNIOWHOr0 MOCTOAHHOMO
CeYeHUA 13 NNI0CKOCTU AeNCTBMA MOMEHTA NpU n3rnbe nx B NN10CKOCTU HanbosbLuen }KecTKocTu (/x
> ly), coBnagatoLLein ¢ NJOCKOCTbIO CUMMETPUW, A TaKXKe LUBeNNepoB caefyeT BbINOJMHATbL MO
dopmyne

N/(cdyARvc) < 1, (32)

rae ¢ - KoapoduumeHT, onpeaenaembliii no popmyne

c=B/(1+amy) <1, (33)

roe o, B - koappuumeHTbl, onpegensemoie no Tabaunue 17.
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3HauyeHMA KO3IPDMLUMEHTOB O M B ANA CKBO3HbIX CTEPKHEN C peLeTKaMmn AU NNaHKaMuK cieayeT
NPUHMMATb TOZIbKO MPU HAIMYUN HE MEHEE ABYX NPOMENKYTOUHbIX Anadparm no AJNHE CTEPIKHS.
B npoTuBHOM cnyyae cneayet NPUHUMATb KO3IOOUUMEHTbI, YCTAHOB/AEHHblE ANA CTEPXKHEWN
OTKPbITOrO ABYTaBPOBOr0 CEYEHUA.

Mpw onpeaeneHUn OTHOCUTENIbHOTO 3KCLLEHTPUCUTETA My 33 PacyYeTHbIM MOMeHT My cneayet
NPUHUMATb:

ONA  CTePXHEN C LAPHMPHO-ONEPTbIMU  KOHLAMMW, 3aKpenaeHHbIMU OT CMeLleHuA
nepneHaANKYNAPHO NAOCKOCTU AeMCTBMA MOMEHTA, - MaKCMMaibHbIi MOMEHT B npegenax
cpeaHel TPeTU AAUHbI, HO HE MeHee NOA0BMHbI HAMBONbLIEro MOMEHTA MO AJIMHE CTEPXKHSA;

anAa KOHCO/IEN - MOMEHT B 3a4eNKe, HO HE MeHEE MOMEHTA B Ce4eHUU, OTCTOALLEM Ha TPETb
AONNHbI CTEPXKHA OT 3a4E/TKN.

Mpu rmbkocTu l!' > 3,8 KO3OPULMEHT € HE AOMKEH NPEBLILWATL A/151 CTEPIKHEN:
3aMKHYTOrO CEeYEHUA - eAUHULLbI;
[BYTaBPOBOro CEYEHUS C ABYMA OCAMMU CUMMETPUMN - 3HAYEHUI, onpeaensemMblx no popmyne

2

[ = =

2
1+5+,/0-8)° +E(ﬂ)
n\ Nk

(34)
rae 6 =4p/y;

W =2 +0,156/A,%/(Ah?);

p = (Ix+ 1y)/(Ah?);

ls=0,4333b; t7;

h- pacCtoAaHne mexxgy ocAMmm noAcos.

7.4.5 BHELEHTPEHHO C)KaTble 3/1eMEeHTbl MOCTOAHHOIO ceyeHusi, nrmbaemble B MIOCKOCTU
HauMeHbLLEeR ecTKocTu (Iy < Ix n ey # 0), cneayeT paccumTbiBaTb Mo popmyne (28), a npu rnbkocTm
Ax > Ay - TaKKe NpoBepATb PAcYyeTOM Ha YCTOMYMBOCTb M3 MJIOCKOCTU AENCTBUA MOMEHTa Kak

LEHTPAaNIbHO CXKaTble 3/1eMeEHTbI NO d)opmyne

N/(dxARyc) £ 1, (35)

roe ¢x - K0adPUUMEHT YCTOMYMBOCTU MPU LLEHTPANbHOM CXKATUMK, onpeaensiemMbli COrnacHo
TpeboBaHusam 7.1.2.

Mpn Ax < Ay NPOBEPKM YCTOMUNBOCTM M3 NIOCKOCTU AEMNCTBUSA MOMEHTA He TpebyeTcs.
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7.4.6 Tpun NnpoBepKe Ha YCTOMYMBOCTb BHELLEHTPEHHO CHKaTbIX CTEPXKHEN CKBO3HOTO CEYEHUSA C
COeANHUTENbHbIMU NAAGHKAMWN AN PeLleTKaMn CneayeT BbIMOJ/IHATb KaK PacyeT CTePIKHS B Le/10M,
TaK U OTAe/IbHbIX BETBEN.

Mpu pacyeTe CTePXKHA B LLEIOM OTHOCUTENbHO CBOBOAHOM ocu no dopmyne (28), Koraa peweTka
WAN NIaHKU PacnosioKeHbl B MJIOCKOCTAX, MapaafieNibHbiX MJI0CKOCTU AEUCTBUS MOMEHTa,
Ko3pPUUMeHT b cneayeT onpenenatb no Tabaunye E.2 B 3aBUCMMOCTU OT YC/IOBHOM NpUBEAEHHOM

rMBKOCTM Ay M OTHOCUTE/ILHOTO 3KCLEHTPUCUTETA M, onpeaensemoro no popmyne

m = eAa/l, (36)

rae e = M/N - 3KCUEHTPUCUTET, NPU BbIYUCIEHUN KOTOPOro 3HaYyeHna M cneayet NpMHUMMaTh
cornacHo TpeboBaHuAm 7.4.3;

a - paCcCtoAHMe OT rnaBHoOM ocu ceyeHun, I'IepI'IEHAMKVI'IﬂpHOVI NIOCKOCTU AeﬁCTBMﬂ MOMEHTaQ,
40 oCHn Hamnbonee cxKaTom BE€TBU, HO HE MeHee PaCCToAHUNA A0 OCU CTEHKU BETBU;

I - mOMeHT MHEpUNN ce4yeHMnA CKBO3HOIO CTEPHKHA OTHOCUTENTbHO CBO60,CI,HO[;1 ocn.

Mpw 3HaYeHmax m > 10 pacyeT Ha YCTOMUYMBOCTb CTEPIKHA B LLE/IOM He TpebyeTcs; B 3TOM cyyae
pacyeT ciieqyeT BbINOMHATb Kak ANA N3rnbaembiX 31€MeHTOB.

Mpu pacyeTe OTAE/NbHbLIX BETBEM CKBO3HbIX CTEP)KHEM C peweTkamu no dopmyne (2)
NPOAONbHYIO CUAY B KaXKA0W BETBM CiedyeT onpeaenatb C y4eTOM A0MNONHUTENbHOTO yeunua Ngg
OT MOMEHTa. 3HayeHue 3TOro yCUAuA cieayeT BbiYUCAATb No GopMynam:

Nad = My/b - npu n3rnbe cTepKHA B NIOCKOCTU, NePNeHAUKYNSPHON OCHU Y-, ANA CEYEHUIN TUMNOB
11 3 (cm. Tabaumuy 14);

Nad = 0,5M,/b1 - TO e, ana ceyeHunit Tuna 2 (cm. Tabauuy 14);

Nad = 1,16M,/b - npn n3rnbe cTep>KHA B NJIOCKOCTU, NePNeHANKYAAPHON OCU X-X, ANA CEYEHUNN
Tvna 3 (cm. Tabanuy 14);

Nad = 0,5My/b3 - TO e, ana cedyeHunii Tuna 2 (cm. Tabauuy 14).
3aecb b, b1, by - paccTosHUa MeXay ocaMmu BeTBen (cm. Tabaumuy 14).

Mpwn n3rnbe cTepKHA CKBO3HOro cevyeHus Tvna 2 (cm. Tabauuy 14) B ABYX NNOCKOCTAX ycuaune
Nqd Cnepyet onpeaensatb no popmyne

Nag = 0,5(My/b1 + Myx/by). (37)

Mpun pacyeTe OTAE/NbHbIX BETBEM CKBO3HbIX CTEP)KHEW C NnaHKamu B dopmyne (28) cneayet
YUYUTbIBaTb A0MNOAHUTENbHOE Yeuane Nqg OT MOMeEHTa M 1 MeCTHbIM n3rnb BeTsen oT paKTUYECKON
WM YC/IOBHOM NonepeyHoi cuibl (Kak B nosacax 6espackocHo pepmbl).
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7.4.7 PacyeT Ha YCTOMYMBOCTb CTEPXKHEN CMNOLWHOrO NOCTOAHHOMO CeYEHUs, NOABEPIKEHHbIX
CKaTUIO M U3rMOY B ABYX NaBHbIX MNOCKOCTAX, NMPW COBMAZEeHUM MOCKOCTU Hambonbluen
)ecTkocTu (Ix > Iy) C NNIOCKOCTbIO CUMMETPUM, a TaKKe Mpu cevyeHun Tmna 3 (cm. Tabauuy 14),
cnepyeT BbINOAHATL No popmyne

N/(dexyARVC) < 1, (38)

ne Por = @5 (063c +0.4%c).

34ecb cnegyet onpenenarb:

ey - cOrnacHo TpeboBaHMAM 7.4.2, NPUHUMAn B Gopmynax BMeCTo m u A cootsetcTBEHHO my

e

)7

C - corslacHo TpeboBaHuAM 7.4.4.

Ecnm mesy < 2my, TO, KpOme pacyeTa no popmyne (38), cnegyeT NPOU3BECTU AONONHUTENBHYIO
nposepKy no ¢opmynam (28) un (32), npuHmumas e, = 0.

Ecam A > Ay, TO, Kpome pacyeta no ¢opmyne (38), cneayetT NPOM3BECTU AOMNONHUTENBHYIO
nposepKy no ¢opmyne (28), npuHmumas e, = 0.

3Ha4YeHUA OTHOCUTEbHbIX 3KCUEHTPUCUTETOB CneayeT BbIYNCNATL NO d)opmynaM:

My = exA/Wen my = eyA/ch, (39)

rae We M We - MOMEHTbI COMPOTMBAEHUA CEYEHUIM ANA Hambonee CXKaToOro BOJIOKHA
OTHOCUTE/IbHO OCei COOTBETCTBEHHO X-X U y-Y.

Ecnv nnockocTb HanbonbLLel KeCTKOCTU cevyeHnn cTepskHA (Ix > 1)) He coBnagaeT ¢ NJAOCKOCTbIO
CUMMETPUMU, TO PACYETHOE 3HAYEHNE My CNeAyeT yBeNNUYnUTb Ha 25 %.

7.4.8 PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEW M3 ABYX CM/IOWHOCTEHYaTbIX BETBEW,
CUMMETPUYHbIX OTHOCUTENIbHO OCU X-X (PUCYHOK 5), C pelueTkamn B ABYyX NapannesfibHbixX
NIOCKOCTAX, NOABEPKEHHbIX CXKaTUIO U U3rMby B 06emx rnaBHbIX NI0CKOCTAX, C/iIeAyeT BbINOHATb:

ANA CTEP)KHA B LENOM - B MJIOCKOCTW, NApPanieNbHOM MNNOCKOCTAM pPeLeToK, COrNacHo
TpeboBaHWAM 7.4.2, NpUHMMas ex = 0;

ANA OTAENIbHbIX BETBEM - KaK BHELLEHTPEHHO CXKaTbIX 3/1eMeHTOB no dopmynam (28) u (32); npu
3TOM NPOAONbHYIO CUY B KaXKA0M BETBU C/ieayeT onpeaensTb C yHeTOM AONONAHUTENbHOMO yCUANA
OT MOMeHTa My (cMm. 7.4.6), @ MOMEHT My pacnpeaenatb Mexay BeTBAMU NPONOPLMOHANbHO UX
¥KECTKOCTAM Ixs (CM. PUCYHOK 5); ecninm momeHT My AelCTBYEeT B NNIOCKOCTM OA4HOW M3 BETBEN, TO
CnefyeT cyuTaTb ero NOJIHOCTbIO NepeaaoWwMmca Ha 3Ty BETBb.
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PucyHOK 5 - Cxema cTep)XHA CKBO3HOTO CeyeHUs U3 ABYX CM/IOWHOCTEHYaTbIX BeTBen

Mpu pacyete oTgenbHoit BetBM Mo dopmyne (32) rnbkocTb ee onpepenserca Mo
MaKCMMa/IbHOMY PACCTOSHUIO MEXKAY Y31aMU PELLETKMU.

7.4.9 PacyeT COeAMHWUTENbHbIX MJIAHOK MM PELIeTOK CKBO3HbIX BHELEHTPEHHO CHKaTbIX
CTEepKHEel cneayeT cornacHo TpeboBaHUAM 7.2.6 1 7.2.8 BbINONHATL Ha NONEPEYHYIO CUY, PABHYHO
6osbluemy M3 ABYX 3HauYeHWU: GaKTUYECKON nonepeyHoir cusibl Q UAW YCNOBHOM NOMepeyYHomn
cunbl Qfic, BbIYMCNIEMOW COrNacHo TpeboBaHMAM 7.2.6.

B cnyyae, Koraa ¢akTuMyeckas nonepeyHas cuna 6osblue YCNAOBHOW, BETBU CKBO3HbIX
BHELLEHTPEHHO CXKaTbIX 3/1EMEHTOB, KaK NPaBuio, cneayeT COeAMHATh peLleTKkaMmu.

7.5 IlpoBepka yYCTOMYMBOCTHM CTEHOK H HOSICHBIX JIMCTOB M3rM0aeMbIX M CKATBIX
3JIEMEHTOB

CmeHKu 6anok

7.5.1 CteHKM 6anok ans obecneyeHUs Mx yCTOMYMBOCTU cnedyeT YKPennatTb ABYCTOPOHHUMM
pebpamu:

nonepeyvyHbimmn, NOCTaBZ1IEHHbIMU HA BCIHO BbICOTY CTEHKMU,

nonepeyvyHbimm n npoao/ibHbIMMW, d TaKXe nonepevyHbimun NPOMeEXYTOYHbIMMU,
pPacnonoxeHHbIMU B CXKaToOW 30HE CTEHKU BanKu.

Tabnuua 17
3Ha4vyeHna Ko3apdMUMEHTOB
Tun Cxema ceyeHua u o npu B npn
ceyeHun 3KCLLeHTPUCUTET
1<my<5 1; <38 1! > 3,8

Po——
Wi T q
1 ""*| P g 0,75 + 0,05m, 1 Jo./e,

www.pkb-titan.ru ' TATAH



3HayeHua KoapodmumeHToB
Tun Cxema ceyeHua u a npu B npu
ceyeHus 3KCLeHTpUCUTET
1<my<5 ¥ <3,8 1! > 3,8
2
3
- - j@, /i
4 1-(0,25 1 1-(1- PPy )(2ho/11 -
0,05my)h2/1 1); B=1npu o/l <0,5
3aMKHYTOE€ WM CKBO3HOE C
5 Y 0,55 + 0,05mj 1 Jo. /e,
pelweTKkaMmn An NaaHKamm
Obo3HaveHus, npuHameole 8 mabauye 17:
I1 1 |3 - MOMEHTbI MHEPLIUN COOTBETCTBEHHO H6O/IbLLIEN M MEHbLUEN NOSIOK OTHOCUTENIBHO OCUM CUMMETPUN
ceyeHus y-y;
i

¢ - 3HaueHne ¢, npn ¥ =3,8.
MprmeyaHun
1 MNpw 3HaveHusax b/h < 0,3 cnegyet npuHumatb b/h =0,3.
2 Mpu 3HaYeHUsax my < 1 uam my > 5 cnepgyet NPUHUMATL COOTBETCTBEHHO My =1 nam my = 5.

7.5.2 PacyeT Ha YCTOMUYMBOCTb CTEHOK H6aNOK cneayeT BbIMONHATL C Y4ETOM BCEX KOMMNOHEHTOB
HanNpPAXEHHOTo COCTOAHUA: O, T WU Ojpc. HanpaxeHua o, T WU Ojc CAeAyeT BbIMUCAATL B
NpeAnoNoXeHUN ynpyroi paboTbl MaTepuana no cevyeHuto bpyTTo 6e3 yyeTta KoappuumeHTta dp.

Ckumatouiee (KpaeBoe) HanpsiKeHWe O y pacyeTHOW rpaHuubl CTEHKM, NPUHMMAEMOoe CO
3HAKOM «MJIHOC», U CPeAHEEe KacaTe/IbHOE HanpsAXKeHue T cneayeT BbluMCAATb No popmyiam:

o =M/l (40)
T= Q/(twhw), (41)
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rae M v Q - cpefiHMe 3HaYeHMA COOTBETCTBEHHO M3rMbatoWwero MoOMeHTa 1 NnonepeYyHom cubl
B Npeaenax OTCeKa; ecan A/IMHA OTCeKa a (pacCToAHWe mexay OCAMM MnonepeyHbix pebep
¥KEeCTKOCTM) bonblle ero pacyeTHOM BbICOTbl hef, TO 3HaYeHMA M 1M Q cnefyeT BbIYUCAATb Kak
cpenHve ana bonee HanNpAXKEHHOrO y4acTKa C AJIMHOM, PaBHOM her; ecnn B npepenax oTceka
MOMEHT W/IM NOMNepeyYHan CMNA MEHSAIOT 3HAK, TO UX CpeaHUe 3HaYeHua cneayeT BblYUCNATb HA
y4yacTKe OTCEeKa C OAHWM 3HAKOM;

hef - pacyeTHasa BbICOTA CTEHKM, paBHaA: B 6ankax C MNOACHbIMW COEOUHEHUAMM Ha
BbICOKOMPOYHbIX 6ONTax - PACCTOAHUIO MeXAy OAMMKANWMMKU K ocu Bankm Kpasmu NOACHbIX
YIONIKOB; B KNenaHbIx 6asikax - paccToaHMo Mexxay 6anKanwmnmm K ocn 6aku puckamm nosiCHbIX
YrONKOB; B CBapHbIX 6asIKax - NO/IHOM BbICOTE CTEHKU; B MPECCOBaHHbIX NPOPUAAX - BbICOTE B CBETY
MeXay NONKaMM (PUCYHOK 6);

hw - NONHaA BbICOTA CTEHKU;
tw - TONLWMHA CTEHKU.

MecTHoe HanpsXeHue Ojc (Olocy) B CTEHKE NoA COCPenoTOYEHHOW Harpyskoh cneayet
onpeaenaTb CornacHo TpebosaHMAm 7.5.4.

7.5.3 YcToMumMBOCTb CTEHOK DanoK cneayer cunmTtaTb obecneyeHHOMW, ecan ycnoBHas rmbKocTb

A, =(hy/DJRIE

CTeHKU He npesBbllaeT npeaesbHbIX 3HaAYEeHUN:

75 (1 - 95R/E) IRIE _ ON5 CBAPHbIX UM NPeCccoBaHHbIX 6anokK;

115(1 - 123R/E) {RIE _ AnA 6anoK Ha 6oNTax M BbICOKOMNPOYHbIX HonTax.

an HaTM4YNnN MECTHbIX Hal'lpﬂ)-KeHVIVI B CTeHKax 6anok YKa3aHHblE npeaenbHble 3Ha4YeHUA

A, cnepyet ymHoXaTb Ha 0,7.

CTeHKM 6anok cnesyeTt yKpenaatb nonepevyHbimm pebpamm KecTKocTH (cMm. 7.5.6) npwm Ae s 2,5.

7.5.4 MNpw cocpenoTOYEHHOM Harpyske Ha BepxHem nosce 6askM B MecTax, He YKpenieHHbIX
pebpamn, MeCcTHOe HanpsaMKeHne B CTEHKE MO rPy30M Ojoc CIeAYeT onpeaenatb no popmyne

G, = L <1
Ry, (42)

roe F - pacyeTHoOe 3HaYeHne CoCpeAoTOYEHHOM Harpysku (cunbi);

t - TONWINHA CTEHKY;

I

L. YCNoBHaA ANMHa pacnpeneneHuna COCpeﬂ,OTO‘-IeHHOIZ HArpysKku;
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C - KO3OPULMEHT, NPUHMMaEMbI paBHbIM 3,25 AnA cBapHbIX 6anoK 1 3,75 - Ha BbICOKONPOYHbIX
bonTax;

If - MOMEHT nHepuun noAaca 6ankn oTHOCUTENbHO COBCTBEHHOM OCH.

B oTcekax, raoe mecTHaA HArpyska npunoxeHa K pactAHyToOMy noAcy, O4HOBPEMEHHO
YYUTbIBAKOTCA TO/IbKO ABa KOMMNOHEHTA - O U T UJIN Ojoc U T.




PucyHoK 6 - PacyeTHble pasmepbl CTEHOK, CBECOB NOJIOK, MOACHbIX JIMCTOB B NPECCOBAHHDIX,
COCTaBHbIX U FHYTbIX NPOPUAAX U TUNbI NPECCOBAHHbIX Npodunei

PacyeT Ha YCTOMUYMBOCTb CTEHOK 6afioK CMMMETPUYHOIO CeYEHUSs, YKPEenaeHHbIX TONbKO
nonepeyHbIMM pebpamm »KeCTKOCTU, MPU HaNYMM MECTHOro HanpsaxeHua (opc # 0) cneayet

BbIMO/IHATDb:

a) npu a/hes< 0,8 - no popmyne

J(©16, +6, 16, ) +(1/1,)? 10981, (43,

raoe o, Ojoc U T - 3Ha4YeHUdA, onpeaensaemble COr/iacHO yKasdaHuam 7.5.2;
Ocr U Ter - 3HAYEHUSA, onpeaensembie no ¢opmynam (50) u (51);

Oloc,cr - KDUTUYECKOE HaNpaXKeHUe CMATMA CTEHKU NOA Harpy3Koi, onpeaensemoe no ¢popmyne
a2
T = RIA,,
focar “ (44)

=

R
E

a
34ecb C1 - KO3PPUUMEHT, NPUHMMAEMDbIM No Tabanue 18, z

9 - 3HayeHua, onpegensaemble CoriacHo ykasaHmam 7.5.5;

Tabnuua 18

OTHoweHwue a/her 0,5 0,8 1,0 1,2 1,4 1,6 1,8 2,0

KoadduumeHt c1 11,28 14,52 17,77 21,86 26,80 32,30 38,35 45,00

Obo3HaveHus, npuHamele 8 mabauye 18, - cm. 7.5.2.

6) npu a/hes > 0,8 - no popmyne (43) aBa pasa:
npu NepBoi NPOBEPKe O CAeayeT onpeaenatb no popmyne
T2
O, =, RIA,. (45)
roe ¢z - KoaddUumneHT, NpMHMMaeMbl No Tabaunue 19;

npu BTOPOW NPOBEPKe Oc CieayeT onpeaenatb no ¢opmyne (50), a Ojoccr - NO popmyne (44) ¢

I'IO,LI,CTaHOBKOl\;I BENTNYUNHDI 0/2 BMeCTO a.

Tabnuua 19

OTHoweHwue a/hes 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6

KoadduumeHT ¢, 33,70 38,77 | 45,26 | 53,16 | 62,18 | 72,20 | 83,75 | 96,16 | 109,56
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OTHoweHwue a/hef 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6

Obo3HaveHus, npuHamele 8 mabauye 19, - cm. 7.5.2.

B cTeHKe, yKpensieHHOW NpoAo0/ibHbIM PEBGPOM KECTKOCTU, PACNOOKEHHbIM Ha PAcCTOAHMM hy
OT CXKaToOM KPOMKM OTCeKa, obe MNacTMHKM, Ha KoTopble pebpo pasaenset OTCeK, cnepyeT
NPOBepPATb OTAE/NbHO:

nepsyro rnAACMUHKY, PACMONOHEHHYIO MeXOy CHAMbIM MOACOM U NMPodosabHbIM pebpom, - No
dopmyne

1
@[af G140, (O (/1,7 1<1

(46)
e o] 2
rae Al (47)
Crocern =(1,24+u,41p,)-ﬂ+—‘5)2-%,
n A (48)

Ay =/ - RIE-% = (al)-[RIE:

34ecb
W1 - napameTp, pasHbint: a/h1 npu a/h1 <2 v pa =2 npua/hi > 2;
Ter,1 - HANpAXKeHue, onpegensemoe no ¢opmyne (51);

9 - 3HauyeHus, onpegensemble COrNacHo yKasaHuam 7.5.5;

8MOpPYIO NAACMUHKY, PACMON0XEHHYH MEXOY PACMAHYMbIM MOACOM U PO00sbHLIM pebpom,

Q-2 /hy) Oy, ] ,{ : Tﬂ’
ﬁw.! Gbc.nr.z In’.!

rOe Ocr2 U Ter2 - HAMPAXKEHUS, onpeaensieMble COOTBETCTBEHHO no popmynam (57) u (51);

- no ¢popmyne

Oloc,2 = 0,4010c;

Oloc,cr2 - HAaMpsXKeHue, onpegensemoe no ¢opmyne (44) n Tabavue 18, npuHuman a/(hes - h1)
BMmecTo a/her.

Ecan nepBas NnacTUHKA yKpenieHa AOMNOAHUTENbHO KOPOTKMMM nonepedyHbimu pebpamu, To
UX cneayetr AOBOAUTL A0 NPoAOAbHOro pebpa. Mpu 3TOM AN NPOBEPKU NEPBON MAACTUHKMK
HeobxoAMMOo NpUMeHATb GopMy bl (46) 1 (48), B KOTOPbLIX a CneayeT 3aMeHATb BeAndYuHom a1 (rae
a1 - PACCTOAHME MEXKAY OCAMM COCEAHUX KOPOTKMX pebep).
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MpoBepKa BTOPOW NAACTUHKKN B 3TOM C/ly4ae ocTaeTcs 6e3 MU3MeHeHU.

7.5.5 YCTOMUYMBOCTb CTEHOK 6anoK CUMMETPUYHOTO CEYEHUA, YKPEMJEHHbIX TObKO
nonepeyHbIMMU pebpamm KeCcTKOCTU, NPU OTCYTCTBUU MECTHOro HanpsaskeHus (o = 0) cneayet
cunTaTb 0becrneyeHHOM, eCnm BbINMOIHEHO yCi0BUE

QYLJ(GIGE)I +(u/t,) <1

(49)
—_— _: -
e Oer=30R/A,; (50)
1, =1030+076 /p*)R /1y (51)
- 2
{3-1)
R
S=l-——=
1+507—
E (52)

(3pecb npu 6i/R < 0,7 cneayet npuHumaTth 3 = 1. 3HauyeHua oi/R > 1 He gonycKaoTca);
Yc - CheayeT NpMHMMaTL No Tabauue 6;
B popmynax (49) - (52):

U - OTHOLWEHUE 6onben CTOPOHbI OTCEKA CTEHKU K MeHbLLIGVI,'

1, =(d/t){RIE

- YCN0BHaA rTMBKOCTb OTCEKA CTEHKM BbICOTOM d;

d - MeHbLUas U3 CTOPOH OTCEKA CTeHKU (hef N a);

G, = 24302
9 (53)

B cTeHKe 6anKM CMMMETPUYHOrO ceyvyeHua (MpuU OTCYTCTBUM MECTHOFO HanpsaKeHus),
YKpenneHHoOW Kpome nonepeyHbix pebep ogHMM NpoAOAbHbIM PebpPOM, PACMONOKEHHbIM Ha
paccToaHMM h1 OT pacyeTHOM (CXKaToM) rpaHuMLbl OTCEKAa, 06e NNACTUHKK, Ha KOTopble 3To pebpo
pasgenneT OTCeK, CAeAyeT paccymTbiBaTb OTAENbHO:

a) NAACMUHKY, PACMOAOHEHHYID MeMOy CHAMbIM MOACOM U MPo0OosbHbIM pebpom, - no
dopmyne

(54)
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hy
rae By (55)

(3pecw =it )NRIE YC/IOBHAA T’MOKOCTb NAACTUHKM BbICOTOM h1);

Tl - CleayeT onpegensats no ¢gopmyne (51) ¢ NOACTAaHOBKOM pasmepoB NPOBEPAEMOM

NNaCTUHKK;

3 - cneayet onpepenats no popmyne (52), NPUHUMAA NPU 3TOM

2
G, = [ —hiJ G’ +2431°;

o

Yc - CheayeT NPpUHUMATL No Tabauue 6;

6) nAacMuHKy, pacrnonoX eHHYO Mex oy pacmsaHymMbIM oSCOM U MpooosbHbIM pebpom, - Mo
dopmyne

(56)

Ooo=7—""3"
o
e by (57)

Ter2 - Cneayet onpeaenatb no ¢opmyne (51) ¢ NoACTaHOBKOM pPasmMepoB MPOBEpPAEMON

A

NAACTUHKMK;
Yc - cheayeT NpMHUMaThL no Tabauue 6.

7.5.6 B cTeHKe, YKpenneHHol TONbKO MNomnepeyHbiIMK pebpamu KEeCTKOCTW, LWUPUHA UX
BbICTYNatowWen 4actu by A0NXKHA 6bITb 418 NAPHOTO CUMMETPUYHOIO pebpa He meHee - hef/30 + 40
MM; TO/IWMHA pebpa tr - He meHee b,/12; paccToAaHMe mexay pebpamu He AO0NKHO NpeBblwaTb
2hey.

7.5.7 MNpun yKpenneHun CTEHKWU MonepeyHbimu pebpamn U OAHMM MapHbIM NPOAO/bHbBIM
pebpom KECTKOCTU MeCTa PaCnO/IOKEHUA U MOMEHTbl MHEPLUN CEYEHUN ITUX pebep AO0MKHbI
yaoBneTsopaTb TpeboBaHmam 7.5.6 n popmynam Tabamubl 20.

Mpw pacnosoXKeHnn NPoLOAbLHOIO M NonepeYHbIx pebep KecTKOCTU C O4HON CTOPOHbI CTEHKM
MOMEHTbl WHEPUMM CEYEHUM KAKAOIN0 W3 HUX CAedyeT BblYUCAATb OTHOCUTENIBHO OCH,

coBnagatoulei ¢ bankanen K pebpy rpaHblo CTEHKM.
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7.5.8 Y4yaCTOK CTeHKM 6anku Hag Onopol cnepyeT paccynTbiBaTb Ha YCTOMYMBOCTb MpWU
LEHTPAZIbHOM CXKaTUKM U3 NIOCKOCTM BaNIKM KaK CTOMKY, HAarpyKeHHY ONOPHON peaKkunen.

Tabnuua 20
MomeHTbI MHepuumn pebpa
NpoAobHOro (/n)
hafhes NMonepeyHoro
| npeaensHoe
(7 Tpebyemoe
MWHUMa/IbHOE MaKCcMMmanbHoe
0,20 (2,5 - O,Sa/hef)aztwa/hef 1,5heftw3 7heftw3
0,25 > 3hesty® (1,5 - 0,4a/hef)a’tu®/ hes 1,5het? 8,5y’
0,30 1,5hets? - -
MpumeyvaHue - MNpu BbIUUCACHUN | ANA NPOMENKYTOUHbIX 3HadeHu hi/hes Aonyckaetca NMHelHan
NHTepnoAAumA.

Mpw yKpenneHun CTEHKU BanKyu onopHbIMK pebpamm KeCcTKOCTU C LUMPUHOW BbICTynatoLwen
yactu b, (Kak npaBuno, He meHee 0,5by, 3aechb by - WMPUHA HUXKHEro nosica 6anku) B pacyeTHoe
CeyeHune 3Tol CTOMKM cneayeT BKAOUYATb Ce4eHMe ONOPHbIX pebep M NoMoChl CTEHKM WMPUHOW He

6onee 0,5ty JEIR KaXX4oM CTOPOHbI pebpa.

ToAwmMHa onopHOro pebpa *KeCTKOCTU tr 4ONKHA ObiTb HE MeHee 3b;, JE{R , rae by - WupuHa
BbICTYMNatoLLEN YaCTH.

PacyeTHylo ANMHY CTOMKK cnegyeT NPUHUMATb PaBHOM PACYETHOM BbICOTE CTEHKU Banku hey.

HW}KHMeE TopLbl ONOPHbIX pebep KecTKOCTU AOKHbI BbITb NAOTHO MPUTHAHbI UK NPUBAPEHDI
K HUXXHEMY nosicy 6asikm 1 paccymTaHbl Ha BO3AENCTBME OMOPHON peakLuu.

CmeHKu UeHmpasnbHoO, BHeYEeHMpPEHHO cxcameoix U o#amo-usaubaemoix anemeHmoas

7.5.9 ana LeHTpanbHoO CXKaTbIX 3/1eMeHTOB YC/IOBHYIO rMBKOCTb CTEHKMU
A, =(hy /8, )VEIR

Tabnuupbl 21.

cnefyeTt NpMHMMATL He Bonee 3HayeHWi, onpeaensembix nNo Gopmynam

Mpw HazHaYeHUM CeYeHUA 31IeMeHTa NO NPeAEeTbHON TMOKOCTM, @ TAK¥Ke NPU COOTBETCTBYIOLLEM

obocHOBaHUM pacyeTom, HaubosbliMe 3HaYeHUs A, cnegyetr YMHOXaTb Ha Ko3adpuUMEHT
Ro

G (rpe 0 = N/A), Ho He 6onee yem B 1,5 pasa. Mpu 3TOM 3HaueHUA Ay cnepyeT NPUHNUMATD He
bonee 5,3.
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7.5.10 Ons BHELEHTPEHHO CXKaTblX W CHKATO-U3rMHBaemMbIX 3/1EMEHTOB YCNOBHYI TMOKOCTb
G—G,

o=
CTEHKU l‘ cnegyet onpenenAaTtb 8 3aBUCUMMOCTU OT 3HAYEHUA o (rp,e 0 - Hanbonbllee

CKUMalOLLLEe HaNPSAXKEHME Yy PACYETHOM rPaHULbl CTEHKU, MPUHMMAEMOE CO 3HAKOM «MJIOC» U
BbluMcneHHoe 6e3 yyeTa K03dPUUMEHTOB e, Gexy MM CD; O1 -COOTBETCTBYIOLLEE HANPANXKEHUE Y
NPOTUBOMOJIOXKHOW pPacYeTHOW T[pPaHULUbl CTEHKU) UM NpuMHUMaTb He 6osiee 3HaYyeHUN,
onpeaenaembix nNpu:

a<0,5-n07.5.9;

a >1-no popmyne

T, <31, /% a1y
o (58)

0,5 < a < 1-MHEeNHOW MHTepnonsaLMen MexXay 3HAaYEHUAMM, BbIYUCIEHHBIMU MPU

a=05na=1.
Tabnuua 21
Hanbonblime 3HaYeHUn A npwW 3Ha4YeHUAX YCAOBHOM rTMBKOCTU
CeyeHue 3nemeHTa CTEPKHA
A< A>s
52
E 3,1
[ByTasposoe £ 507 )
46
H-o6pasHoe £+SD? 3,5
LLIsennepHoe, TpybuaToe 42
npamoyronbHoe (heys - 4ana £ o so7 2,5
60/blUEei CTEHKM)
37 2,25
TpybuaToe KBagpaTHoe II; +507

MpumeyaHuna

1 MNpwvBeaeHHble B Tabanue 21 AaHHbIE OTHOCATCA K CBAPHbIM M NPECCOBAaHHbIM NPoduaam.
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Hanbonblume 3HaueHus A NpW 3HaYEHMUAX YCNOBHOW MTMBKOCTU

CeuyeHue anemeHTa CTePXHHA

igl i-25

2 |_|pl/l BblHUCNEHUN 1' AnAa NPoMeXyTO4YHbIX 3HAYeHU A AoNnyCKaeTcA NINHEeNHasA nHTEPNONAUNA

MeXKay 3HaYeHnamn npm A=1nh=5,

7.5.11 Mpw yKpenneHUn CTEHKN BHELLEHTPEHHO CXKATOrO UAWM CXKATO-M3rMbaemoro snemeHTa
NPOAO/bHLIM PEBPOM }KECTKOCTY C MOMEHTOM MHEPLUU Iy > 6hert3, pacnonoxeHHbIM nocepeamnHe
CTeHKM, Hambonee HarpyKeHHyl 4YaCTb CTEHKM Mexay NoACoM W ocbio pebpa cneayet
paccMmaTpuBaTb KaK CAaMOCTOATE/IbHYIO NIACTMHKY U NPOBEPATb CornacHo TpeboBaHmAm 7.5.10.

MpofonbHble pebpa EeCTKOCTM cnedyeT BKAYATb B PacyeTHble CeyeHua anemeHToB. Ecam

YCTOMYMBOCTb CTEHKM He obecneyeHa, TO B pacyeT cieayeT BBOAMTb ABa KPaMHUX y4acTKa CTEHKM

wupuHown no 0,6t JEIR , CYNTasA OT rPaHULL PaCYETHOM BbICOTHI.

7.5.12 CTeHKmn BHEUEHTPEHHO CXKaTbIX 3/1EMEHTOB CNJIOWWHOIo ce4yeHnA (KOJ'IOHH, CTOeK, onop “

T.N.) Npu A, > 2,5 cneayeT, Kak NpaBW/O, YKPENIAaTb MOMepedyHbIMU pebpamm KecTKoCTy,
PACMONOMKEHHbIMW Ha PACCTOAHUMU 2hef OAHO OT APYrOro; Ha KakAOM OTMPABOYHOM 31eMeHTe
AOJIKHO ObITb HE MeHee AByx pebep. Mpu HannuuMm nNpogonbHOro pebpa paccTtosHMe mexay
nonepeyHbiMM pebpamu gonyckaeTca ysenmumnsatb B 1,5 pasa.

MuHMManbHbIe pasmepbl BbICTYNAlOLWeNn YacTu nonepeyHbix pebep KecTKkocTu cnepyet
NPUHMMATb COrnacHo TpeboBaHMAM 7.5.6.

MoAcHbIe AUCMbI U NMOAKU YeHMpPAasabHO, BHEUEHMPEHHO CHamMbix, cxamo-u3zaubaemoix u
us2ubaemobix 3nemeHmMos
7.5.13 PacyeTHyl LIMPUHY CBECa MOACHbIX JIMCTOB (NONOK) bef cnepyet NPUHUMATL PaBHOM

PacCTOAHMIO (CM. PUCYHOK 6):

B MPeCcCoBaHHbIX, COCTABHbIX N CBAPHbIX 3/1IEMEHTAX 6€e3 NOoACHbIX NCTOB - OT rPaHn CTeHKN 40
KpaAa noaKu;

B 6ONTOBbIX 3/1EMEHTAX C NOACHbIMM INCTaMM - OT BAUKaMLWeN puckm 6onToB A0 cBoboaHOro
Kpas nucra.

Mpu Hannummn ByTa, 0bpasyoLWero co ceecom yron He meHee 30°, pacyeTHyO LUMPUHY CBeca
cnepyeT U3MepATb 40 Havyana ByTa (B C/lydae BbIKPYKKM - NPUHMMATb BIIUCAHHbIN BYT).

7.5.14 B ueHTpanbHO, BHELEHTPEHHO CXaTblX M CXHATO-U3rMbaemblx 3/eMeHTax 3Ha4vyeHue

L, =(by ID-EIR

rTMOKOCTU cBeca MOACHOro nucta (nosnku) cnenyet npuHUMaTb He 6onee
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3HAYeHWM, yKa3aHHbIX B Tabanue 22 B 3aBUCMMOCTM OT YCIOBHOM rMBKOCTH A M TUNa ceyeHui (rae
ber cneayeT NPUHUMATL B COOTBETCTBMM € 7.5.13; t - TONWMHA CBeca).

A
B Cniydae HeOOoHanpAXeHUnA 31eMEHTA Hanbonblne 3HaveHuna ¥ u3 Ta6J'IMLI,bI 22 cnepyet

Ry,
o

A
yBEAN4YMBATL B pas, Ho He 6onee 4em B 1,5 pasa, npu 3TOM 3HadeHusa ¢ HeobxoaMmo
NPUHUMaTL He 6onee 1,3 (3aecb Gm - MeHbLuee M3 3HaYeHUN §, de, dexy, €D, MCNONB30BAHHOE NPHU

NpoBepKe YCTOMYMBOCTM CTEPXKHA; 0 = N/A).

7.5.15 B u3rmbaembix 3n1emeHTax Hambosbllylo FMOKOCTb CBeca MOACHOro /McTa (MosKu)
MPEeccoBaHHbIX M CBapHbIX 6aNoK cneayeT HasHayaTb C YYETOM Npese/bHbIX Pa3MepoB CBECOB,

npuBeaeHHbIX B Tabauvue 22 ans A<q

Tabnuua 22
i o
Haunbonblume 3HayeHma ~ f npu 3HaUYEHUAX YCNOBHOM TMBKOCTH
XapaKTepucTrKa noaku (noacHoro CTEepXKHSA
JINCTA) N CeYEHUs INeMeHTa
A< A>g
. 14

HeokalimnieHHaa noJsika ABytaspa W

E 0,8
Taspa E+5m'
HeokalimiieHHaa  6o/sibliad  MnoJsiKa 15
HEpPaBHOMOJIOYHOIO Yro/IKa, CTeHKa E_l_m 0,8
TaBpa M NOJIKa WBennepa R

9 14

HeokanmneHHasn noJsika

E 0,7
PaBHOMO/IOYHbIX YTOKOB E+5W

i " o
MpumedvaHune - Mpu BblMUCNEHUN ~ F ANA NPOMENKYTOUHbIX 3HAYEHWI & AOMNycKaeTca AMHelHan

WHTEPNONALMA MEXAY 3HaYeHUaMn npu A =1y A =5,

B CQiydae HeaOoHanpAXeHnAa aNIeEMEHTA HaM60}'IbLLIYI'O rmbKoCTb cBeCa MNOACHOrO NCTa (I'IOI'IKM)

R
cnepyetyennuntb B ''F pas, Ho He 6osiee yem B 1,5 pasa; 34ech O - bonbLLee U3 ABYX 3HAYEHWUI:

o o, | Im I (59)

M o MI_pier
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7.5.16 Mpwu ycuneHnn cBoboaHbIX CBECOB yTONWEHMAMMU (bynbbamn) Hanbonblee 3Ha4YeHUNe
An=0@n/DVRIE

NONOK, U3MepAemas OT LUEeHTPa YTOJILEHUA [0 rpaHM NPUMbIKAIOWEN CTEHKU (NOMKK) an Ao

rmbKocTu ceeca [34ecb besr - pacyeTHan WKMPKUHA CBECA NOACHbIX INCTOB UK

Hayana ByTa (cm. 7.5.13)] cneayeT onpeaensTs No popmyne

)
LY (60)
l.r o
roe - Hambosnbliee 3HayeHMe YCNO0BHOW FMOKOCTM cBeca MpW OTCYTCTBUM YTOJLLEHUSA,
npuHMmaemoe no Tabanue 22;

o i
k - koadpdurumeHT, onpeaensemsbiit no Tabamue 23 B 3aBUCMMOCTU OT 7, Y1 U ;-;

v1=D/t,

rae D - pa3amep yTONLWEHMUA, NPUHUMAEMbI PaBHbIM ANAaMETPY Kpyrnoi 6ynbbbl; B KBaLPaATHbLIX
M TpaneumeBnAHbIX YTONLLEHUAX HOPMAbHOrO Npoduaa D - BbICOTA YTONLWEHUA NPU LLUMPUHE
6ynbbbl He meHee 1,5D B TpaneumeBUAHbIX (PUCYHOK 7) U He meHee D - B MPAMOYTOJ/IbHbIX

YTOJILLEHUSIX.
s, =]
PucyHok 7 - Cxema ytonweHus (6ynb6bi)
Tabnuua 23
3HayeHue KoadpduumeHTa k B popmyne
CeyeHue 1, Vi (60) npu rmBKocTM A pasHoii
1 5
2,5 1,06 1,35
0,35< *1 <0,60 3,0 1,24 1,69
LWsennep, 3,5 1,46 2,06
APYTaBP 25 1,04 1,28
0,75< *1 <0,90 3,0 1,20 1,59
3,5 1,40 1,94
2,5 1,06 1,17
Yronok, Tasp, 1 30 L4 L4y
Kpectosoe 0,35<7/<0,60 ’ ! !
3,5 1,46 1,67
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3HayeHue KoadpduumeHTa k B popmyne
CeyeHue I! Vi (60) npw rmbroCTH A paBHO
1 5
2,5 1,04 1,13
0,75 < < 0,90 3,0 1,20 1,35
3,5 1,40 1,67

- T
MpumeydaHue - KoadpduLmeHT k 418 NPOMEKYTOUHBIX 3HaYeHuit —f oT 0,6 ao 0,75 u rubkoctn A ot 1
00 5 cnegyet onpeaenatb IMHENHOW MHTepPnoaaLMeEN.

7.5.17 PacyeT Ha YCTOMYMBOCTb 3aMKHYTbIX KPYroBbIX UMAMHAPUYECKMX O0D0O0J/I0YeK BpalleHus,
PaBHOMEPHO CKaTbIX NapannenbHo obpasyowmm, cnegyeT BblNOAHATL N0 popmyne
O
1 £]’
ﬂﬂ'.lTl:

(61)

rae o1 - pacyeTHoe HanpAaxXeHmne B o6onque;

Ocr,1 - KPUTMYECKOE HanpsaxeHue, npu r/t < 300 paBHoe meHbleMy M3 3HadeHuin YR uam cEt/r,

a npu r/t > 300 paBHoe cEt/r (3gecb r - pagnyc cpeanHHON NoBEPXHOCTU 060N0UKM; t - TONLLMHA
060104KM).

3HauyeHuAa KoapoumumeHTOB ) U € cneayeT onpeaenstb COOTBETCTBEHHO MO Tabaunuam 24 un 25.

Tabnunua 24
3Hauenve R, KoadpduumeHT Y npw r/t
2

H/mm 0 25 50 75 100 125 150 200 | 250
R<140 1,00 0,98 0,88 0,79 0,72 0,65 0,59 0,45 | 0,39
R>280 1,00 0,94 0,78 0,67 0,57 0,49 0,42 0,29 -
MpumeyaHmne - 3HayeHna KoadduumeHTos P npun 140 H/mm? < R < 280 H/MM? 1 ANA NPOMEKYTOUHbIX

3HaYeHW r/t cneayeT BbIUMCAATL IMHENHON MHTEPMOAALUMNEN.

Tabnuua 25
3HayeHue r/t <50 100 150 200 250 500
KoaddpuumeHnT ¢ 0,30 0,22 0,20 0,18 0,16 0,12
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3HayeHue r/t <50 100 150 200 250 500

MpumeyaHue - A NPOMENKYTOUHbIX 3HaYEHMI r/t KoaddULMEHTbI C CaeayeT BbIMUCAATb TMHENHOM
WMHTepnoaauuen.

B cnyyae BHELEHTPEHHOro CaTua napannenbHo o6pasyloWwmm WAM YucToro usrnba B
AMameTpasibHOM MIOCKOCTM NPU KacaTeibHbIX HanpsaXeHMAX B MecTe Haubobliero MOMeHTa, He
npesblwaowmx 3Hadenna 0,07E(t/r)¥2, HanpameHue Oc1 OOMKHO 6biTb yBenuyero B (1,1 -

0,10'1/01) pasa, roe ¢'i - HaMMeHbllee Hanpsa)keHue (pacTArMBalolLMe HaNpPsAMKeHUsa cYMTaTb
oTpuUaTeNbHbIMM).

7.5.18 B Kpyrabix Tpybax, paccymTbiBAaEeMbIX KaK CKaTble UK CXKATO-M3rMbaemble CTEPXKHU NO

L, =2/ >
pasgeny 7, Npyu yCcNOBHOW TMOBKOCTU Ap=2 RIE_“’SS, AO/MKHO ObITb BbIMOMHEHO yCN0BUE

rit=< R
l-I-]-‘fIl.'IliE
E

Kpome 3Toro, ycToMuMBOCTb CTEHOK TaKMUX TPYH A0/1XKHA ObITb NpoBepeHa no 7.5.17.

PacuyeT Ha yCTOMUYMBOCTb CTEHOK 6ecloBHbIX Tpyb He Tpebyetcs, ecau r/t He npesblwaer
3Ha4yeHuin 1,7 JRIE ,ny 35,

8 PacueTHble 1UIMHBI U Npe/ie/ibHbIe THOKOCTH 3JIEMEHTOB ATIOMUHUEBbIX KOHCTPYKIM

8.1 PacueTHble AJTHHBI 3JIEMEHTOB IUIOCKUX GepM M cBsi3ell

8.1.1 PacyeTHble A/MHbI CXKaTbIX 31€MEHTOB MIOCKMUX GepM U CBA3EN B UX MIOCKOCTU lef U U3

NNOCKOCTU lef1 (PUCYHOK 8, @, 6, 8, 2), 3@ UCKNIOYEHMEM 3/IEMEHTOB, YKa3aHHbIX B 8.1.2 1 8.1.3,
cnegyet NpUHUMaTL no Tabauue 26.

&) r.l N

W

b
Ny

" ,f'f

Fa

\‘} -

t

g - TPeYro/ibHasA Co CTOMKaMu; 6 - paCKOCHas; 8 - TPEYro/IbHan Co LWNPEHreNfMMU; 2 - NOJTypacKoCHas
TpeyrosibHas; 0 - NepeKkpecTHas

PucyHok 8 - Cxembl AnA onpegeneHus pacyeTHbIX AJIMH CXKaTbIX 31eMeHToB (0603HaueHus -
cMm. Tabaunuy 26) pewetoK pepm
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Tabnuua 26

PacueTHble A/INHDI lef U lefa
OMOpPHbIX
npo4mnx
HanpasneHune npogonbHoro narnba anemeHta pepmol [pacKocoB U
noscos 31eMEHTOB
OMOpPHbIX
peLleTku
CTOEK
1 B nnockoCTM dpepmbl lef:
a) onsa depm, Kpome yKasaHHbIX B no3uuum 1, 6; / / 0,8/
6) ana depm M3 OAMHOUHLIX YrONKOB U dhepmMm C NpUKpenneHnem / / 0,9/
3/IEMEHTOB pPEeLUeTKMN K NoAcam BNPUTbIK
2 B HanpaBneHuu, nepneHauKyNapHOM NAOCKOCTU depmbl (M3
NAOCKOCTU depmbl) lef1:
a) ansa depm, Kpome yKasaHHbIX B No3uLun 2, 6; I I I
6) ana depm c NpUKpenneHMem 3N1eMEHTOB PELIETKM K Mnosicam I I 0,9h
BMPUTbIK
3 B ntobom HanpaBneHUn les = lg1 s depm U3 oanHOYHbIX yronkos| 0,85/ / 0,85/
NPU OAMHAKOBbLIX PACCTOAHUAX MENKAY TOYKAMM 3aKpenieHus
3/1eMEHTOB B NIOCKOCTU U U3 NAOCKOCTU depmbl

Obo3HaveHus, NpuHamMesle 8 mabauye 26 (cm. pucyHok 8):

| - reomeTpuyecKan g/ivHa sfemeHTa (paccToaHMe MeXay LeHTpaMm BanKaiLLmnX y3/10B) B NJI0CKOCTU
bepmbl;

|1 - paccTosiHMe meKay y31aMu, 3aKpenieHHbIMU OT CMELLEHUA U3 NAOCKOCTM GpepMbl (noscamu pepm,
cneumanbHbIMU CBA3AMMU, KECTKUMU NAUTaMU NOKPbLITUIA, NPUKPENAEHHBIMWU K MOACY CBaPHbIMU LLIBaMU
nnu 6ontamu, 1 T.N.).

8.1.2 PacyeTHble ANUHbI lef U lef1 BEPXHETO Nosica Gepmbl (HEPa3PE3HOro CTEPXKHA) NOCTOAHHOTO
CEYEHUN C PA3/IMYHBIMU CHUMAIOLMMU UM PACTATUBAIOWMMM YCUAIMAMM HA y4acTKax (4mcno
YYaCTKOB PaBHOM A/IMHbI K > 2) B NPEANO/IONKEHUN LIAPHUPHOTO COMPAXKEHUA (PUCYHOK 9, a)
3/1IEMEHTOB peLUeTKM U CBA3EWN, AOMNyCKaeTcs onpeaensTb no Gopmysiam: B NAOCKOCTU Mosca

depmbl
les= (0,173 + 0,83)/ > 0,8, (62)

rae o - oTHoweHwme ycnunma, cocegHero C MakCMmasibHbim, K MakCMMa/ZibHOMY YCUNUIO B MAHENAX

depmbl; npu aTom 1 > a > -0,55;
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M3 NNOCKOCTN NOACa d)eprI

lef,1 = [0,75 + 0,25(B/K - 1)%*-3]/1 > 0,51, (63)

rae B - OoTHOWeHMe CyMMbl YCW/IMIA Ha BCeX y4yacTKax (paccmaTpuMBaemon AJIMHbI MeXay
TOYKAMM 3aKpenieHna Nosca U3 MNAOCKOCTM), KOOME MaKCUMAIbHOTO, K MAaKCMMaibHOMY YCUANIO;
npun atom (k- 1) > > -0,5. Mpu BbluncneHnn napameTpa B B popmyne (63) pactarmsatoLime ycuamns
B CTEPKHAX HEOHXOAMMO MPUHMMATDL CO 3HAKOM K MUHYC».

PacyeTHble A/UHbI lef U lef1 BETBU CKBO3HOM KOMIOHHbI MOCTOAHHOIO CeYyeHun (HepaspesHoro
CTEPXKHA) C PA3INYHBIMU CHUMAKOLMMU YCUINAMM Ha YHaCTKax (YMCN0 y4aCTKOB PaBHOM ONUHbI K
> 2) C rpaHWMYHbIMU YCIOBUAMM, KOTAA OOMH KOHEL, CTEPXKHS (HMXKHMIA) }KEeCTKO 3aKpenseH, a
APYrou - WWapHUPHO ONepT B NJIOCKOCTU PELLETKM NPU LUIAPHUPHOM KPENJIEHUU K HEMY 3/IEMEHTOB
peweTkn (PUCYHOK 9, 6), AonycKaeTcsa onpeaensatb No GpopmMmynam:

B N/1IOCKOCTN BETBU

Iu' :szﬂ,ﬁ, (64)

roe o - oTHoweHune ycmnauma, cocegHero ¢ MakCMMmaJibHbiM, K MaKCMMaJZlbHOMY YCUNUNIO B MeCTe

3agenkn; npu atom 1 >a > 0;

a) 6)
1 |
L 3 ﬁfTﬁﬂT [ a
e

e }

-1 1 *Nz

i
L = | Ny e
Joneen . |

a - nosic ¢epmbl; 6 - BETBb KONOHHbI

PucyHok 9 - Cxembl gna onpepeneHna pacyeTHON ANHbI 31eMEHTOB

13 NAOCKOCTUN BETBU

ly1=(0.6-/k +u,54;3)5 >0.51,.
k (65)
raoe B - OTHOWEHME CYyMMbl YCUAWIMA HA BCEX Y4yaCTKaX, KPOME MaKCMMasibHOro, K

MaKCMMa/IbHOMY YCUANIO B MecTe 3aJe/Ku; Npu 3Tom (K- 1) > > 0.
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B 060oux cnyvasx [ - AnnHa ydacTka (cMm. pUcyHKK 8 1 9); I1 - pacCcToiHME Mexay TOUKamM cBA3el
M3 MNIOCKOCTU CTEPXKHA (CM. PUCYHOK 9), M pacyeT Ha YCTOMYMBOCTb CnedyeT BbIMOJIHATL Ha

MaKCMMa/ibHOE yCcunaune.

8.1.3 PacuyeTHble ANWHbI lef U lef1 (MPM AONYWEHUN, YTO OHM He 3aBUCAT OT COOTHOLUEHMA
YCUNI) 3NEMEHTOB NEPEKPECTHON PEeLUETKM, CKPeNnNeHHbIX MexKay coboi (cm. pucyHoK 8, 0),
cnepyet NPUHMMATL No Tabauue 27.

8.1.4 Pagnycbl MHEPUMUN i CEYEHUN 3/1IEMEHTOB M3 OAMHOYHbIX Yro/IKOB MpU onpeaeneHum

rMoKoCTH cneagyetr npUHNMMaATb:

NpyY pacyeTHOW ANMHe 3anemeHTa He meHee 0,85/ (rae | - paccToAHWE MeXAy LEeHTpamu
6ANKANLLMX Y310B) - MUHUMANBbHBIMMU (i = imin);

B OCTa/IbHbIX C/Ny4asX - OTHOCMTE/IbHO OCW Yrosika, NeprneHgUKyAspHON MAW NapannesbHom
nAockocTn depmbl (i = ix UK i = iy B 3aBUCMMOCTM OT HanpasBaeHUA NPOAOIbHOIO 13rnba).

Tabnuua 27

PacueTHas AanHa leg1 M3 NAOCKOCTU depmbl

A31) npu n U M 3/1eMEHT
KOHCTPYKLUMA Y313 NepecedeHns 3/1eMEeHTOB peLleTKu (ceAsu) Npy noAAepKuBaIOUIEM SNIeMeHTe

pacTaHyToM | HepaboTatowem | cKatom

O6a anemeHTa He NpepbIBaOTCS / 0,7h h

MopaepRuBatoWwmii anemMeHT npepbiBaerca Z
nepekpbiBaeTca GpacoHKomn:

paccMmaTpuBaeMblii 31eMEHT He NPepbIBaeTCs 0,7h h 1,4

paccmaTpuBaemblii aNemMeHT npepbiBaeTcs n 0,71, - -
nepekpbiBaeTcs GaCOHKOM

Obo3HaveHus, npuHameole 8 mabauye 27 (cm. pucyHok 8, 0):
| - paccTosHMe OT LeHTpa y3na depmbl (CBA3MN) A0 TOUKM NepeceyeHnn 3N1eMeHTOB;

|1 - nonHas reomeTpuyeckasa A/1IMHa saiemMeHTa.

8.2 PacueTHble AJTMHBI 3JICMEHTOB NPOCTPAHCTBEHHBIX PelIeTYATHIX KOHCTPYKIMIA

8.2.1 PacyeTHble ANWHbI lef M PagnyCbl WHEPUMM CEYEHWUI | CXKaTblX, PACTAHYTbIX U
HEHArpy»KeHHbIX 3/IEMEHTOB MNPOCTPAHCTBEHHbIX KOHCTPYKUMIM (PUCYHOK 10) M3 OAMHOYHbIX
YIrONKOB Npu onpeaeneHnmn rmbKocTm cneayeT NpuHMMaTh no Tabamuam 28, 29 u 30.
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a, 6, 8 - C COBMELLEHHbIMWN B CMEMHbIX FPaHAX Y31aMM; 2, O - C HE COBMELLEHHbIMWN B CMEMKHbIX FPpaHAX

y3/1aMy; € - C YaCTUYHO COBMELWEHHbBIMU B CMEXKHbIX NPaHAX y3/1aMHn

PucyHoK 10 - Cxembl NPOCTPAHCTBEHHbIX pPeLleTyaTbiX KOHCTPYKLU Ui

8.2.2 ina onpeaeneHmna pacyeTHbIX AJIMH PACKOCOB MO PUCYHKY 10, 8 NpU NPUKPENNEHUU UX

6e3 ¢$acoHOK K pacrnopKe WM nosAcy CBapHbIMWU LWBAMW WMAW bBontamn (He meHee AByX),
PacnonoXeHHbIMW BAONb PaCKoCa, 3HauyeHWe KoaddUUMeHTa pacyeTHON ANUHbI [g cnepyet
NPUHUMaTbL NO CTPOoKe Tabauubl 30 Npu 3HadyeHun 1 «[Jo 2». B cnyyae npukpenneHma nx KoOHLO0B
OAHUM OONTOM 3HauyeHue g cnedyeT NPMHMMaTb No CTpoke Tabaunubl 30 «OagHUM 6onTom 6es

bacoHKM», a NPU BbIYUCAEHUMN 3HAUYEHMA lof NO TabaKLE 28 BMECTO [y cneayeT npuHmumats 0,5(1 +

Md).

8.2.3 PacueTHble anuHbI lef M pagnycbl MHepUMn | anemeHToB M3 Tpyb MM NapHbLIX YroNKoB

cneayeTt NPUHUMATL cornacHo TpeboBaHmam 6.1.1 - 6.1.3.

8.2.4 PacuyeTHble A/MHbI CXKaTbIX 3/1IEMEHTOB NMPOCTPAHCTBEHHbIX PeLlleTyaTbiX KOHCTPYKLMMA

AO0MNyCKaeTCcAa onpeanenAatb N3 pacyeta € UCNoJIb30OBaHNEM CepTVId)MLI,MpOBaHHbIX BbIYNCINTENTbHbBIX

KOMNAEKCOB (B NpeAnonoKeHUn ynpyro paboTbl atOMUHNUA U He AePOPMUPOBAHHOMN CXEMDI).

Tabnuua 28

CrKaTble M HEeHArpy»KeHHbIe

PactaHyTble afiemeHTbl
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SN1eMeHTbI MPOCTPAHCTBEHHbIX 3/1eMEeHTbI
KOHCTPYKLUN
/ef I Ief i
MNoaca no pucyHky:
m, a, 6, 8 Im frmin Im fmin
1_0, 2, a 0,73Im imin 0,73/m imin
m, e 0,64Im imin 0,64/m imin




CxKaTble u HEHaArpy>xeHHble
) Pacta HYTbl€ 3/1EMEHTbI
NIeMEeHTbI MPOCTPAHCTBEHHbIX 31eMeHTbl
KOHCTPYKLUNI
/ef I Ief i
Packocbl M0 PUCYHKY:
m, a, 0 Ivldldc frmin Id (Idl) fmin (IX)
10,6,8, 2, € Mald frmin la fmin
Pacnopku no pucyHKy:
m, 6, e 0,80/5 imin - -
m, 8 0,73/(; imin

NMpumedyaHuna

lac - ycnoBHas gavHa, npuHMMaemas no Tabauue 29;

Obo3HaveHus, npuHamele 8 mabauye 28 (cm. pucyHok 10):

Kd - KO3GDUUMEHT pacyeTHOM A/IMHbI packoca, NPUHMMaeMbI no Tabaunue 30.

1 Packocbl No pucyHKy 10, a, O B TOYKax nepeceyeHuns A0NKHbI BbiTb CKpenaeHbl mexKay coboii.

2 3HayeHue s ANA pacnopok no pucyHky 10, 8 AaHO ANA PABHOMOMOYHbIX YTOJIKOB.

3 B ckobKax AaHbl 3HAYEHWUA lef U i ANA PACKOCOB M3 NIOCKOCTU FPaHU KOHCTPYKLMM.

Tabnuua 29

KOHCTpyKLMA y3/1a nepeceyeHns 3NeMeHToB

YcnoBHan AnvMHa packoca g npu
NOAAEPKMNBAIOLLEM 3/1eMEHTE

peLleTkm
pacTaHyTOM HepaboTatowem | cxatom

Ob6a cTep:KHA He NpepbIBalOTCA la 1,34 0,8/
MoppepmMBalOWNMn  3NeMeHT  MnpepbiBaeTca MU
nepekpbiBaetca  pacoHKOW;  paccMmaTpuMBaEMblIit
3N1IEMEHT He MPEpPbIBAETCA - B KOHCTPYKUMAX MO
PUCYHKY:
m, a 1,3/d 1,6/d Idl
m, 0 (1,75- O,lSn)Id (1,9 - 0,1n)ld I
Y3en nepecevyeHus 3/IEMEHTOB 3aKpensieH oOT la I la
CMeLLLEeHUA U3 NIOCKOCTU rpaHu (anadparmoit u 1.n.)
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YcnoBHasa ANMHA packoca Iy npu
KoHCTpyKuMA y3n1a nepeceyeHna snemMeHToB NOALEPKMBAIOLLEM S/1EMEHTE
peLeTKu

PacCTAHYTOM Hepa60Tarou.|,eM CXaTtom

ObosHaveHue, npuHamoe 8 mabauue 29 (cm. pucyHok 10):

n= Im,minld/( Id,min/m)r

rae Immin W lgmin - HAUMEHbLLME MOMEHTbI MHEPLUM CEYEHUS COOTBETCTBEHHO NOACa M packoca.

MpumeyaHue - NMpun<1un>3 B popmynax Tabanubl cneayet NPUHUMATL COOTBETCTBEHHO N =11
n=3.

Tabnuua 30
3HaueHue Yg Npu /imin, paBHOM
MpuKpenneHne packoca K nosicam 3HaueHune n
no 60 cB. 60 go 160 cB. 160
CBapHbiMK  wWwBamK, boatamu  nan [o 2 1,14 0,54 + 36imin/! 0,765
3aKnenkamu (He MeHee ABYX),
PaCMONOXEHHbIMM BAONb packoca Csbilwe 6 1,04 0,54 + 28,8imin// 0,740
Mpu ntobbix )
OgHum 6onTom 6e3 bacoHKK 1,12 0,64 + 28,8imin/! 0,820
3HayeHmsax

Ob6o3HaveHus, npuHamele 8 mabauye 30:
n-no Tabnunue 29;

| - oAvHa, NPUHMMaeman paBHOM: Iy - ANA PacKocoB No puUcyHky 10, 6, g, 2, e; 4. no Tabauue 29 - gns
pacKkocoB no pucyHKy 10, g, 0.

MpumedaHuna
1 3HaueHue Yy Npn 2 <0 < 6 cneayeTt onpeaenaTb AMHEMHON MHTEPNONALUMEN.

2 MNpu NpUKpeneHMM OAHOIO KOHLA packoca K nosAcy 6e3 ¢acoHOK cBapKon uamn 6ontamu, a BTOPOro
KOHLUA - Yepes pacoHKy KoadPULMEHT pacyeTHOM ANIMHbI packoca cieayeT NpUHMMAaTb paBHbim 0,5(1 + Wa);
npu NpuKpenaeHnn obomnx KOHLOB PackocoB Yepes GacoHKM - Uq = 1,0.

8.3 PacueTHble JUIMHBI KOJIOHH (CTOEK)

8.3.1 PacueTHble AMHbI lef KONOHH (CTOEK) MOCTOAHHOIO CEeYeHUA cneayeT onpeaensaTb Mo
dopmyne

Ief= l.ll, (66)

rge /- AONNHA KO/NOHHbI, OTAEe/1IbHOTo Y4aCTKa €€ U1K BbICOTa 3TaXKa.
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KoadpdnumeHTbl pacyeTHOM AJMHbI L KONOHH (CTOEK) MOCTOSHHOIO CeyeHus cneapyet
onpeAenATb B 3aBUCMMOCTM OT YC/NOBUA 3aKPENNeHUA WX KOHLUOB W BuAa Harpysku. Ons
HEKOTOPbIX C/Ty4aeB 3aKpenIeHna KOHLLOB M BUAA Harpy3KM 3Ha4YeHus L npuseaeHbl B Tabaunue 31.

Tabnuua 31

Cxema
3aKpenneHus
KOJ/IOHHbI
(cToVikK) n
BUA,

Harpysku

u 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

8.3.2 KoapduumeHTbl pacyeTHOW AO/MHbI L KOJIOHH MOCTOAHHOIO CeYeHUs B MJIOCKOCTU
OAHO3TAXHbIX Pam MpPU KECTKOM KpenseHuMM purenei K KoJIOHHaM W Npu OAMHAKOBOM
HarpyXeHnn BEpPXHWUX Y3/10B, PACMOJIOXKEHHbIX B OA4HOM YpPOBHe, c/eayeT onpenenatb no
dopmynam Tabnumupl 32.

Mpw WapHUPHOM KpenaeHun purenen K KonoHHam B opmyne (68) cnegyeT npuHumaTb 1 = 0.

8.3.3 PacueTHyl0 A/IMHY KOJIOHH pam B HAMpaBAEHWW BAONb 34aHWUA (M3 NJIOCKOCTU pambl)
cnepyeT NPUHUMaTb PaBHOM PACCTOAHUIO MEXKAY TOYKAMM, 3aKPensieHHbIMU OT CMeLLeHUA U3
NIOCKOCTM pamMbl (OMOpamu KOJIOHH, NOAKPAHOBbIX 6anokK M noacTponuabHbIX depm, y3namu
KpenaeHus cBA3en U purenen u T.n.).

PacueTHyl0 ONMHY gonyckaeTcA onpeaeniaTb Ha OCHOBe pacquHoﬁ CXEMbl, y‘-lMTbIBaPOU.I,eﬁ
d)aKTquCKVIe yCNnoBuA 3aKpenieHnA KOHUOB KOJIOHH.

Tabnuua 32
MNapameTpsbl
Cxema pambl KoadpdumumneHT pacyeTHOM ANANHbI
p n
A
11
0,38
p:O p '.I.=1 -I-T
Ny Nj iN klm, + ) (67)
(] i) iy :
f;L i~ k+1
.ﬁi.j k>2
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MapameTpsbl

Cxema pambl KoadpdumumneHT pacyetHOM ANANHbI
p n

—
e

[ i

) P
p=o k!ﬂ1+l72! ll+“,l4 (68)

k+1

Ob6o3HaveHus, npuHamele 8 mabauye 32:

Is, Is1, Is2 - MOMEHTbI MHEPLMM CEYEHUA pUrenei, NPUMbIKAIOWMX K BEpPXHEMY KOHLY NpoBepsemoi
KO/IOHHbI;

l¢, lc - COOTBETCTBEHHO MOMEHTbI MHEPLIMW CEYEHUA U AIMHA NPOBEPAEMOIN KONOHHbI;
I, I, I, - nponeTbl pambi;
k - uicno nponetos;

= I.ilfe = Is#:
14 , 1L ; p - OTHOCUTE/IbHAA XKECTKOCTb HUMKHMUX Y3/10B.

MpumeyaHue - Ans KpaitHen KONOHHbI CBOOOAHOM MHOTONPONETHOM pambl KOIGDULMEHT U, creayeT

onpeaensTb NPY 3HAYEHUAX P U 1 KK 419 KONOHH OAHOMNPONETHON Pambl.

8.4 IlpenenbHbie TMOKOCTH 3J1€MEHTOB

8.4.1 TMBKOCTU 31eMeHTOB A = l/i, Kak NpaBWNO, He AO/KHbl NPEBbIWATh NpPeaenbHbIX
3HauyeHUn A, npuBeadeHHbIX B Tabauue 33 AnA CXKaTblX 31eMeHTOB M B Tabnuue 34 - ana

PacTAHYTbIX. MPU 3TOM MBKOCTb PACTAHYTbIX 3/1IEMEHTOB NPOBEPSAETCA TONIbKO B BEPTUKAJbHOM
NNOCKOCTM.

Tabnunua 33

. MpeaensbHan rMbKocTb

SnemMeHTbl KOHCTPYKLNN
CKaTbIX 31EMEHTOB A,

1 MoAca, onopHble pacKkocbl U CTOMKM, Nepesatoliye OnopHble peakLumm 100
2 Mpoyne anemeHTbl pepm 120
3 KoJ/IoHHbI BTOpOCTENeHHble (CTOMKM ¢daxBepKa, ¢poHapen M T.M.), 3/1eMeHTbI 120
peLleTKM KOJIOHH
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. MpepenbHaa rM6KOCTb
3NeMeHTbl KOHCTPYKLUIA
CXKaTbIX 3/1EMEHTOB A,

4 dnemMeHTbl CBA3EMN, a TaKKe CTEPKHU, CyXKalme ANA YMEHbLIEHUS PacyeTHOM 150
OJINHBI CXKATbIX CTEPKHEN, U APYrMe HEHArpyKeHHbIe 3/1IeMEHTbI

5 dnemMeHTbl OrparkaaroLLmMX KOHCTPYKLMIA:
CMMMETPUYHO HarpyXeHHble 100

HECMMMETPUYHO Harpy*KeHHble (KpaHWe 1 Yr1oBble CTOMKM BUTPaXKel 1 T.4.) 70

MpumeuvaHune - MpuBedeHHble B Tabnuue 33 AaHHbIE OTHOCATCA K 3/1€MEHTaM C CeYeHUs MM,
CUMMETPUYHBIMU OTHOCUTENbHO AencTBua cun. Mpu ceyeHusx, HECUMMETPUYHbLIX OTHOCUTENbHO
AencTBUA CUN, NpeaesbHyo TrMOKOCTb HAANEKUT YyMeHbLlaTb Ha 30 %.

Tabnuua 34
. MpeaenbHas rMbKocTb
INeMeHTbl KOHCTPYKLUNIA
PacTAHYTbIX 3/1IEMEHTOB A,

1 MoAca 1 onopHble PacKkocbl NNOCKUX hepm 300

2 Mpoumne anemeHTbl epm 300

3 CeA3nM (Kpome 3/71eMeHTOB, MoOABepratowmxca npegsapuTenbHOMY 300
HaTAXEHMUI0)

8.4.2 Mpw npoBepKe rMBKOCTU PACTAHYTLIX CTEPXKHEN NEePEeKPECTHON PELLETKU U3 OAMHOYHbBIX
YroNIKOB paguyc MHepLMM crenyeT NPMHMMaTb OTHOCUTENIbHO OCK, MapaniefibHOM NOKe yroska.
CTep’KHM NepeKpPecTHOW peLLeTKM B MecTe nepeceyeHms A0MKHbI 6biTb CKpenieHbl mexay coboii.

8.4.3 [lna pacTAHyTbIX PaCKOCOB CTPOMWAbHbLIX PepM C He3HAUYUTENbHbIMU YCUAUAMU, B
KOTOPbIX Npu HebNaronpuUATHOM PACMONOKEHUM HArpPy3KM MOXKET M3MEHATbCA 3HaK ycuaus,
npeaenbHaa r’MOKOCTb NMPUHMMAETCA KaK ANA CXKaATbIX 3/1@EMEHTOB, NPU 3TOM COeAUHUTENbHbIEe
NPOKNAAKN OONXKHbI YCTAHAaBAMBATLCA He pexe Yyem yepes 40i.

9 Pac4er 3/1¢eMEHTOB KOHCTPYKIHH ¢ IPUMEHEHHEM TOHKOJIMCTOBOI0 AJJIOMHUHHSA

TOHKO/INCTOBOM aNtOMUHWUIA cnenoyetr NpMMeEHATb B KaydyeCTBeE 3/1EMEHTOB oOrpaxgarwwnx u

HeCYLLMX KOHCTPYKLMIA:
a) membpas;
6) NNOCKMX NUCTOB, YKPENIEHHbIX pebpamun Unamn cneumanbHON WTaMNOBKOWM;

B) NAOCKUX NNCTOB WU NEHT, NpeaBapuTeZIbHO HaNpPAXEeHHbIX Kak B OAHOM, TaK U B ABYX
HanpaBAEHUNAX,

r) rodpmpoBaHHbIX MCTOB 6€3 YKPENNEHUIN UM CO CNELNANbHBIMU YKPENIEHUAMMW.
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9.1 Dy1eMeHTHI, padoTalouMe HA CKATHE U U3THO
9.1.1 MNMpwn pacyeTe Ha NPOYHOCTb CKATOro B O4HOM HanpPaBAEHUWN NAOCKOro NCTA, WAPHUPHO
onepToro no KOHTypy (pucyHok 11), B pabouyyio naowanb cnegyeT BKAKOYATb YacTb /UCTA

pasmepom 2¢, onpeaenaemoiMm no popmyne
c= ],IEIJE,
R (69)

roe t - ToAWMHa ancra.

Loy
2 = 2 1=l
e = u
—— f— I
< = | = -
(-
F

b - nonHas WNPUHA CceYeHuna; C - pa6oqaﬂ WNPUHA cevyeHuna

PucyHok 11 - PacyeTHaa cxema C}KaToro TOHKO/IMCTOBOro 3/1eMeHTa

9.1.2 Mpun pacyeTe TOHKOJINCTOBbLIX KOHCTPYKLUMN, YCUJIEHHbIX MPOAO/IbHbIMK pebpamun, B
KOTOPbIX INCT NPU AEUCTBUM NPOAObHOM U NonepeYyHor Harpysok, B pabouyto naouwagb pebep
cneayeT BKAOYATb YacTb JINCTA pa3mepom ¢ (pUcyHok 12), onpeaensiembim no popmyne (69).

a - NNOCKUI NUCT; 6 - rodbpUpPOBaHHbINA UCT

PucyHok 12 - PacyeTHas cxema TOHKOJIUCTOBbIX KOHCTPYKLMIA, YCUNEHHbIX NPOA0NbHbIMU
pebpamu

9.1.3 lMpwn pacyete Ha NPOYHOCTb JINCTOB C BOJHUCTBIMW U TpaneuueBMAHbIMU roppamm,
LIAPHMPHO ONEepPTbIX MO KOHTYPY U CUMaEMbIX B HanpasaeHun rodppos, Npu oTHowweHun a/b > 3
(pvcyHoK 13, a) B pabouyto naowaab ciefyeT BKAYATb YacTb IMCTA Pa3mMepom 2C:

K

c=104 J_( FDID, +D_). 70
K Ef dGf = I,
D’_E—l _#)’D”_vﬂ’Jrf_ﬁ ’I‘__i:"

roe Dy = Ely;
3aecb K, d - COOTBETCTBEHHO LWar 1 i/iInHa No NepumeTpy oAHOM NoyBoJIHbI (PUCYHOK 14);

Ix1 - MOMEHT UHEpPLUMU OHOMN BOJHbI;
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v =0,3 - KoadpPumumMeHT nonepeyHom aepopmaumu;

G - moaynb caBura.

a - 6e3 nonepeyHbix pebep KecTKoCTH; 6 - ¢ nonepeyHbIMK pebpamm XKeCcTKoCTH

PucyHok 13 - PacuyeTHas cxema cXaToro roppupoBaHHOro ncTa

a - TpaneuneBuaHbIn rodp; 6 - BONHUCTLIN rodp

PucyHok 14 - TeomeTpuyeckme napametpbl gna roppa

Korpa oTHoweHwue a/b < 3 unun ropprpoBaHHbIN NUCT pasgenseTca nonepeyHbimm pebpamm,
MMELWMMN MOMEHT MHepuun s (cm. 9.1.4), Ha pAA AYeeK C COOTHOLEeHnem cTopoH a/b < 3 (cm.
PUCYHOK 13, 6), 3Ha4YeHwWe ¢ cneayeT onpenenatb no popmyne

K B’ B
c= U,TllJﬁ[ﬂI ? ‘I‘Z-\IJJ,I ‘I‘DI ?]_

(71)
B popmyne (71) o603HaueHuA Te e, 4to B dopmyse (70); 3HaueHns a u b cnegyeTt NpUHMMATD

Mo PUCYHKy 13.

MpyM HannuMM NpPoJONbHbIX pebep (pucyHoK 15) B pabouylo naowagb cneayeT BKAOYATb
naowaab 3TMx pebep M 4acTb INCTa PAa3MEPOM C B KaXKAY0 CTOPOHY OT pebpa.

=
o
o
L= o
o
= 2]

ol et
—_—

:

a
=]

|

)

La ]
-

]
)

R

|
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1 - npoponbHble pebpa; 2 - nonepeyHble pebpa
PucyHok 15 - Cxema nantbl U3 roppupoBaHHOrO INCTa C NPOAO0JIbHbIMU U NONEepPeYHbIMU
pebpamu

9.1.4 Npu pacyete no opmyne (40) MOMEHT MHEPUUM MOMEPEYHbIX pebep KeCTKOCTU He
AO/IKeH BblTb MEHbLUE BEIMYUHDI

. >
4a (72)
Ecnum rodpmpoBaHHbIN IUCT M NonepeyHblie pebpa UMeOT Ppas/inyHble MOAYN YNPYrocTu, To
D 4
E 2z FIE'S’
52 (73)
roe Es - mogynb ynpyroctu matepuana pebpa.

O603HayeHuns B dopmynax (72) u (73) Te ke, uto B dopmyne (70).

B cnyyae, ecnv 3HaueHun Is MeHblUe yKa3aHHbIX B dopmynax (72) v (73) BeNMYMH, TO 3HaYeHne
¢ nogcuymTbiBaeTcs no popmyne (70).

Mpwu aToM 3HayeHue D, cneayeT NPUHUMATb

K Ef  E
D, == +==
d120-p) a

9.1.5 N'oppmpoBaHHbIN NINCT, HE UMEIOLWNI yCcunmnBatowmx pebep, npu AeNCTBUM NONEPEYHOM

Harpysku cieayeT paccymTbiBaTbh Ha M3rnb no popmynam (17) u (18) kak banky.

[na nucTos ¢ TpaneumesnaHbiM roppom pasmep CKaTbiX MOJIOK, BK/IOYAEMbIX B pacyeTHoe
ceyeHue, cneayet onpeaenatb no ¢opmyne (69). Mpu atom B popmynax (17) n (18) Wi u Ix cnegyet
BbIYUCNATb ANA paboyeit NAoWaam cevyeHus.

9.1.6 MNporunb f ceobogHO onepTbix rodpPMPOBAHHBIX IUCTOB NpPU U3rnMbe cneapyet onpenenatb
no ¢opmyne

f=ofo, (74)

roe o - Ko3dOUUMEHT, yuuTbiBAlOWMIKA YyBenuMyeHue npormba BcneacTsme aedopmauuu
NnonepeyHoro ceyeHns roppUpPoBaHHOTO NCTA NOA HArpy3KoM U NPUHUMAEMbIN:

ANA BOJIHUCTbIX JIMCTOB M JINCTA C TpaneuueBUAHbIM TOPPOM C MPUKIEEHHbIM XKECTKUM
yTennuTtenem (Tmna neHonnacra) paBHbim 1;

ANA TpaneuuesnaHbIX - no Tabanue 35;
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fo - npornb6 roppuposaHHOro nncTa, paboTatolero Kak 6anka, Npu BbIYUCAEHUN KOTOPOFO Ix
npuHMUMmaeTca cornacHo 9.1.5.

Tabnuua 35
OTHOLWeHMe 3HayeHue o Npu yriae HakioHa BoKoBbIX FpaHel rodpa, rpas,
bla 45 60 75 90
22,0 1,10 1,14 1,20 1,30
1,5 1,15 1,20 1,30 1,40
1,0 1,20 1,25 1,35 1,45
0,5 1,25 1,30 1,40 1,50

Ob6o3HaveHus, npuHamele 8 mabauye 35:
b - paamep HaKAOHHOW rpaHu;
g - pa3mep CXKaTol ropuU3oHTaNbHOM rpaHu (CM. pUcyHoK 14).

MpumeyaHue - 3HaYEHMA O AN MPOMENKYTOUHbIX OTHOLWEHMI b/a cnepyeT onpenensate NMHEWHOM

WMHTepnoaauue.

9.1.7 UN3rmbaemble TOHKO/NNCTOBbIE KOHCTPYKUMU C roPpupOBaHHbIM JIMCTOM, YCUIEHHbIM
nNpoAonbHbIMU pebpamu, cnegyeT paccynTbiBaTb HA MPOYHOCTb M NPOrMb € yHEeTOM BKIKOYEHUA B
paboTy pebep M YacTM NMCTa PasMepoM C B KaxKAyt CTOPOHY oT pebpa (cm. pucyHok 12, 6),
onpeaenaembim no ¢opmyne (70) HE3aBMCMMO OT HAIMUMA NOMNepPeYHbIX pebep.

9.1.8 Mpwn pacyeTe CKaTo-U3rMBaEMbIX U PACTAHYTO-U3rMbBaembIX rodpUPOBAHHbLIX JINCTOB C
TpaneunesMaHbiM roppom (06LIMBOK TPEXCNOMHBIX MaHeNnen € 3aknagHbiM yTenautenem) Ha
NPOYHOCTb MpU obecneyeHUM COBMECTHOM pPaboTbl OBWMBOK M MPOAONbHbIX pebep, Kpome
MOMEHTOB WMHEPLUN TOPPUPOBAHHbLIX JIMCTOB OTHOCUTENIBHO MX HEWTPaNbHbIX OCel, cnepyet
YUYMTbIBAaTb MOMEHT MHEPLIMM CEYEHMUA, B KOTOPOE BXOAAT NPOAO/bHblE pebpa M YacTb 06WNBOK
pa3mepom C (pPUCYHOK 16):

c= 4'?1-30&—3,3%,“,
a 10° (75)

rae b/a - oTHowWweHMe WUPKHBI NAHeNW K LWary nonepeyHbix pebep; a

T - JKeCTKOCTb rodpa OTHOCUTENIbHO €ro HeWTpanbHOM OCW, AeNeHHasa Ha AJIMHY No

nepmmeTpy, KH - m.
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PucyHok 16 - CeueHue TpexcnoiHoii naHenm

9.1.9 MecCTHyl0 YCTOMYMBOCTb C¥KATbIX TOPWU3OHTA/IbHLIX TpPaHel W3rnbaembiXx NUCTOB C
TpaneuuesMaHbiM roppom (Cm. pUCYHOK 14, a) cnefdyeT NpoBepATb C YYETOM YMpPyroro
3allleMeHNA NPOAO0AbHbBIX KPOMOK no dpopmyne

P
G= k..EE[—J -
@ (76)

roe o - CKMMaLWMe HanpsaKeHMa B rPaHn OT BHELWHEN HarpysKu;
Kioc - KO3pPUUMEHT, NPUHMMAEMbI No Tabanuye 36;
G - KoadbuMLMeHT, NpuHMMaemsblit no Tabauue 37;

Tabnuua 36

OTHoweHwue b/a 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 1,4

KoadpdpuumneHT Kioc 5,22 5,15 | 5,10 | 5,05 5,00 495 | 488 | 484 | 480 | 4,72

Obo3HaveHus, npuHamele 8 mabauye 36:
b - pasmep HaKNOHHOW rpaHu;

g - pa3mep CXKaTol ropuU3oHTaNbHOM rpaHu (CM. pUcyHoK 14).

Tabnuua 37

OTHoweHwne o/R 0,7 0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,5 3,0

KoadduumeHT g 100 | 086 | 0,76 | 0,67 | 0,61 | 0,56 | 0,52 | 0,48 | 0,41 | 0,35

MpumeyaHwne - HanpsaxkeHue a cnegyeT onpeaenaTb B 3aBUCMMOCTU OT HAaNPAXKEHHOTO COCTOAHMA NO
bopmynam (76) - (79) npu ¢ = 1.

9.1.10 MecCTHyH YCTOMYMBOCTb BOJIHUCTbIX INCTOB Npu M3rnbe (cm. pucyHoK 14, 6) cneayet
nposepATb No popmyne

6<02%EL.
r (77)

9.1.11 O6uLyto YCTOMUYMBOCTb LLEHTPA/IbHO-CXKATOro rodpUpPoBaAHHOIO NMCTa CAeAYET NPOBEPATh
B COOTBETCTBUM C yKazaHMAMM 7.1.2 n Tabanubl .2 npunoxeHus [. 3a pacyeTHylo AAMHY cneayet
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NMPUHUMATb pacctoAHune mexagy 3aKpenaneHnamu, npenaTcTeyrownmm CMeLweHunto
FOd)pVIpOBaHHOFO JINCTa N3 ero NJ10CKOCTN, He3aBUCMMO OT Ha/ZIMYNA NonepeYHbIX pe6ep.

9.1.12 MecCTHyt0 YCTOMYMBOCTb 3/1EMEHTOB INCTA TpaneunesngHon GopmMbl NPU LEHTPATbHOM

2
o< m;E(iJ ]
y (78)

MeCTHyIO yCTOﬁ‘-IMBOCTb BOJTHUCTOTO I'O(I)pMpOBaHHOFO NNCTa Npun UEHTPaZIbHOM CXHKaTUU

CXKaTuKM cneayeT NposepsATb No popmyne

roe b - wnpuHa 6onbluelt rpaHu.

cnepyet npoBepaTb No dopmyne

ﬂiﬂ,l?.gEE_

r (79)

9.1.13 MecCTHy0 YCTOMYMBOCTb HAKNOHHbIX FTPAHEN NNCTOB C TpaneuneBuaHbIM roppom (cm.

PUCYHOK 14) B MeCTax OnupaHMA Ha NPOTrOHbI UM PUFeNn PEKOMEHAYETCA NPOBEPATL NO popmyne

(43) c 3ameHol KoadduumeHta y. = 0,9 Ha yc = 0,7. MpK 3TOM 3HAYEHUA HAMPSKEHUA T U
KPUTUYECKUX HANPAXKEHWUI Ojoc,cr, Ter, Ocr CNEAYET ONpPefenaTb No popmynam:

o
25t (80)
_T25R
R (81)
. _B25R,_
e ="=3 -
A (82)
6R :
o, =22 1414010
A Gy
(83)
A
t\VE (84)

roe oi, 02 - HOPManbHble HaNpAXeHUA COOTBETCTBEHHO Y BerHeVI N HUXKHEN rpaHuny
HAKNOHHOM rPaHn 1ncCta, B3ATblE€ CO CBOUMMU 3HAKaMU;

b - paamep HaKNOHHOM rPpaHK, MPUHUMAEMBIV NO PUCYHKY 14;

Q - nonepeyHasn cuaa B NPOBEPAEMOM CEYEHUM BOHbI IUCTA.
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Kpome HaKNOHHbIX rpaHelt HeobXxoAMMO NPOBEPATL HA YCTOMYMBOCTb FOPU30OHTa/IbHbIE CXKaTble
rpaHn NPodUINPOBAHHOIO INCTA, NPU 3TOM MECTHbIE HaMPAXKEHUS Ojc CneayeT onpenensitb C
y4yeTom ocnabneHuns ceyeHus no popmyne

ﬁh:= F - 2
21(b, +2r)sn o

(85)

roe F - onopHana peakuma, NpuxoaalLanca Ha ogHY BOIHY INCTa;

b - WMpPWHA NOIKM NPOroHa UAN purens;

I - paAnyc coYieHeHUA HaKIOHHOM U TOPU30HTaJIbHOM FPaHen INCTa;
0L - Yro/l HaK/I0Ha rpaHu (CM. PUCYHOK 14).

9.2 DyieMeHThl MEMOPAHHBIX KOHCTPYKIM I

9.2.1 ns NpoNeTHON KOHCTPYKUMM MeMBPaHHbIX CUCTEM CieyeT NPUMEHATb NOCTaBASEMbIN
B PY/IOHAX aNtOMUHMEBDLIN ANCT Mapok AMr2H2, AMr3H2 no FOCT 21631 n [OCT 13726.

9.2.2 PacyeT 3n1eMeHTOB MeMOpaHHbIX KOHCTPYKUMWA cnedyeT NPOM3BOAWTb HA OCHOBE
COBMECTHOM paboTbl MembpaHbl M KOHTypa C y4yeTom uX [ePOPMUPOBAHHOINO COCTOSHUA,
reOMeTPUYECKON HEeNMHENHOCTM MeMOpaHbl, HavyasbHOTO (MMEtLWEroca A0 HarpyxXeHus)
nposmMca memb6paHbl.

9.2.3 MNpwu pacyeTe ONOPHOro KOHTypPa MeMBPaHHbIX KOHCTPYKLUNI CneayeT yunTbiBaTh:
oceBOe CKaTue;

CXatune, Bbi3biBaemoe ycunnnamum casura no JMHUKU KOHTAKTa MeM6paHbI C a2 1eMeHTamMM

KOHTYpa;
n3rnb B ropM3OHTaNbHOM U BEPTUKANbHOM NNOCKOCTAX.

9.2.4 Mpwn NpUKpenneHnn membpaHbl C 3KCLEHTPUCUTETOM OTHOCUTE/NIbHO LEHTPA TAXKECTU
CeYeHMA KOHTYpa Kpome GaKTOPOB, YKa3aHHbIX B 9.2.3, NpU pacyeTe KOHTYPOB CaeayeT yYnTbiBaTb
ero Kpy4yeHue.

9.2.5 MNpu pacyeTe NPOCTPAHCTBEHHbIX BNOKOB (NaHenei) ¢ 0AHOOCHbIM NpeaBapUTENbHbIM
HanpsaxeHnem BepxHel (KpoBenbHOW) OBLWMBKM NPU HAaIMYMM TOPLLEBbLIX 3/IEMEHTOB KECTKOCTU
06lWKMBKY cneayeT BBOAUTL B PaboTy BepxHero (ckaToro) mosca Kapkaca 610Ka npu ycnosum
obecneyeHnsa X HaLEeXHON COBMECTHOM paboTbl.

BennunHy npeaBapuTenbHOro HaTAMKEHMA 0BLIMBKM, PaCNONIOKEHHOM B CXKATOM 30He, cneayeT
onpeaenAtb U3 YCAOBMA PABEHCTBA B HEW HYAHO CYMMapHbIX HanpsaxeHuh (6e3 yueTa
MeMbpaHHbIX) NP AEUCTBUN PACYETHOM HArpy3KMu.
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Mpu KOHTpONEe npouecca HATAKEHUA MO CUMAOBbIM MapamMeTpam U BO3MOXKHOCTU
pPeryanpoBaHMA pPacTATMBAOWMX YCUAWM UX BENYMHY ClefdyeT Ha3HavyaTb C  y4yeTom
KoadduumeHTa ycnosuii paboTbl ye = 1. Mpn KOHTPONE TONBLKO NO rEOMETPUYECKMM NapameTpam
HanpsaxeHns B 06LWMBKe AONKHbI YA0BAETBOPATbL YCIOBUAM:

ﬁ,+ﬁ,-],1££;

-G, +0,-09=0 (6)

rae Op, OfF - HAaNpPAXKeHWA B /INCTE COOTBETCTBEHHO OT NPenBaPUTENbHOTO HATAXKEHMA U OT
BHELUHEN HarpysKu.

9.2.6 Mpwn Hagnexawem oH6OCHOBAHUW BEAUYMHY NPEABAPUTENBHOTO HATAMKEHWUA OOLIMBKM,
Pacrno/ioKeHHON B CXATOW 30He, AOMNYCKAeTCA OnpenenAtb M3 YCNOBUA PABEHCTBA HY/HO
CYMMapHbIX HanpaxeHui (6e3 yueta MembpaHHbIX) NpU AeACTBUN HOPMATUBHOM Harpy3sKu.

9.2.7 Mpwn pacyeTe 3neMeHTOB MeMbpPaHHbIX KOHCTPYKLUMIA C OA4HOOCHbIM NpeaBapuTeNbHbIM
HanpseHnem OO6LWMBOK cnegyeT Yy4YuTbiBaTb LOMNOJHUTENbHOE BO3AeWNcTBME MeMbBpaHHbIX
(uenHbIX) ycmamin B 06WIMBKe HA NPOAO/IbHbIE 3/IeMEHTbI KapKaca.

9.2.8 MembpaHHbIe KOHCTPYKLUMK CeAyeT PaccyMTbiBaTb Ha TemnepaTypHblie BO3AENCTBUA C
YYETOM PasHOCTU KO3OPULIMEHTOB IMHENHOTO PaCLIMPEHNS MaTEPMaIOB MeMOPaHbl U KOHTYpa.

10 Pacuer coeqHeHUiI KOHCTPYKIMI U3 ATIOMHHHEBBIX CILJIABOB
10.1 CBapHuble coefuHeHUsI

10.1.1 CBapHble WBbI cneayeT paccymTbiBaTb No dopmynam Tabanubl 38.

Tabnuua 38
Hanpsa»keHHoe
CBapHble WBbl PacueTtHas dopmyna
cocTonHue
CTblKOBblE, PacnoNoXeHHble Cxatue, N 4
nepneHanKyNApHO AeicTByoLLEeN cune pacTaKeHue IRy,
Yrnosble Cpes N <1
bk d SR,

Ob6o3Ha4eHus, NpuHameole 8 mabauye 38:
N - pacyeTHas NpoAoAbHaA CUN3;

lw - pacyeTHaA ANWHA WBA, PaBHasA €ro NoJHOW A/MHe 3a BblueTom 3t uan 3ks (Npv BbiBOAE LIBA 33
npeaenbl COeAMHEHUA Ha NOAKNAAKN 33 PAaCYETHYIO A/IMHY WBA cleayeT NPUHUMATb ero NoJIHY ANUHY);

t - HAaUMeHbLLaA TONLWNHA coeANHAEMbIX 3/IEMEHTOB;
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HanpAakeHHoe
CBapHble LWBbI PacuetHasa dopmyna
COCTOfIHUE

Br - KOapPULMEHT, NPUHMMAEMDbIN paBHbIM: 0,9 - NpU aBTOMATUYECKON OAHO- U ABYXMNPOXOLHOWM
csapke; 0,7 - npy aBTOMATUYECKOM MHOTONPOXOAHOM CBAPKe, NPU PYYHOM M MEXAHU3NPOBAHHOM CBApKe C
N06bIM YMC/IOM NPOXOA0B;

kf- KaTeT yrnosoro wsa, anHmmaeMbu‘& PaBHbIM KaTeTy BMNCAaHHOIO paBHO66Ap6HHOI'O TPEyrosibHuKa.

CBapHble coeAMHEeHUs BHAX/eCTKy ABYMS N060BbIMM WBAMM (CM. PUCYHOK 1, 6) umetoT
pacyeTHOe CONPOTUBAEHME, PABHOE PAaCYETHOMY COMPOTUB/IEHWUIO CBAPHOIrO COeAUHEHMUA BCTbIK
(cm. pucyHoK 1, @) npu ycnoBuu, 4To 1060BbIE LWBbI BbINOJHEHbI C KATETOM HE MEHee TOJLWMHbI
NPUBAPMBAEMOTO 31IEMEHTA M X KOHLbI BbiBEAEHbI 33 NPeAe/bl COeANHEHMUS.

10.1.2 CBapHble CTbIKOBble COeAUHEHUSA, paboTalolme Ha u3rmb, creayer paccyMTbiBaTb MO
dopmynam gnAa pacyeta LENOro CEYEHUSA C PACYETHLIMU COMPOTUBAEHUAMMU, MPUHATBIMU MO
Tabanuam 8 n 9.

10.1.3 CBapHble CTblKOBble coeAuHeHus, paboTatoume oAHOBPEMEHHO Ha m3rMb u cpes,

c, , |o,
—+, 24T, <R,
2 4 (87)

roe ow - HanpAaxeHune B CBapHOM coegunHeHnn ot M3FVI6a,'

cnepyet npoBepaTb No dopmyne

Tw - HANpAXXeHne B CBapHOM CoeaUHEHNN OT Cpe3a.

10.1.4 NMpu oAHOBPEMEHHOM AENCTBMU CPE3bIBAOLWMX HAMNPSKEHWUIM B ABYX HanpaB/ieHUAX B
OAHOM M TOM e CEeYEeHUM YrN0BOro WBa pacyeT caeayet NPoM3BOAUTb HA PABHOAENCTBYHOLLYHO
3TUX HaNpPAXKEHUN.

10.1.5 Yrnosble WBbI, NPUKPENNAIOWME INEMEHT, Ha KOTOPbIA AEACTBYIOT OAHOBPEMEHHO
0CeBOE yCUAMe N N3rmbatoLLmMin MOMEHT, cnegyeT paccynTbiBaTb No popmyne (27), B KOTOPOIA:

An = Aws - pacyeTHada naowaab LWBOoB;

Ixn, lyn - MOMEHTbI WMHEPUMW pPACYETHOM N/IOWAAN LIBOB OTHOCUTENIbHO OCEW X-X U Y-y
COOTBETCTBEHHO;

R = Rws - pac4yeTHOe conpoTuBaEHMe YrN10BOro LWBA.

10.2 3akjeno4ubie U 00JITOBbIC COCAUHEHUS

10.2.1 B 60AnTOBbIX COEAMHEHUAX NPU AEACTBUX NPOAO/bHOM cunbl N, npoxoadllei yepes
LEHTP TAXECTU COeAMHEeHUA, pacnpeaeneHue 3ToM cCuabl mexay 6ontamm cneayet NpUHUMaTb

PaBHOMEPHbIM.
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BonToBble MAM 3aKNenoYHble COeAMHEHMA, BOCMPUHMMAIOLWME NPOAO/bHbIE CUMbI, cneayeTt
paccynTbiBaTb Ha cpe3 6ONTOB UM 3aKNENOK, CMATME OCHOBHOIO MeTan/la U Ha pacTaxKeHue
6onToB (BO paHLEBbIX coegMHEHMAX) NO popmynam Tabaumubl 39.

Tabnuua 39
HanpsaxeHHoe PacueTHasa ¢opmyna ana PacueTHaa ¢opmyna aAna coeaMHEHUA Ha
COCTOfIHUe coeanHeHuA Ha bonTtax 3aKnenkax
Cpes N <1 N <1
xd®, d
mn, —— m_cTR-
4 (88) (88, a)
PacTtaxkeHne N <1
nl—i R, )
4 (90)
OTpbiB ro/1I0BKU N <1
3aK/Ienku ) mdrR, (90, q)
Cmatne coeanHAEMbIX N <1 N <1
3/1EMEHTOB ndR, 7t (89) ndR,_ 7. £ (89, a)

Ob6o3HaveHus, npuHamele 8 mabauye 39:

N - pacyeTHasa NPoAoAbHaA CUNA, AEUCTBYIOLLAA HA COeAUHEHME;

1 - Yncno 6ONTOB UK 3aKNENOK B COEAMHEHNM;

Ns - Yncno pabounx cpesos ogHOro 60NTA UK 3aKNENKY;

d - AMameTp 3aKNENKKU (MM OTBEPCTMA ANA 3aKNEMKU) UKW HAPYXKHbIN AMaMETP CTEPKHA 60NTa;
2t - HaMMeHbLWan CYMMapHas TO/ILMHA 31€MEHTOB, CMMHAEMbIX B O4HOM HanpaBaeHUu;

do - BHYTpEHHMI agnameTp pe3bbbl 601Ta;

h =0,4d - BbiIcOTa NOBEPXHOCTM OTPbIBA FOJIOBKU.

10.2.2 bonTtbl, paboTalouMe OAHOBPEMEHHO Ha Cpe3 U pacTaxeHue, ciaedyeT NpoBepATb
OTAE/IbHO Ha CPe3 U pacTaXKEeHue.

10.2.3 B KpenneHusx OJHOro 3/eMeHTa K JAPYyromy uepes3 MpPOKAAAKU WAM  UHble
NPOMEKYTOYHbIE 3/IEMEHTbI, @ TaKXKe B KPenieHUAX C OAHOCTOPOHHEN HaKnaaKol ymcno 6ontos
MW 3aKNENOK A,0MKHO BbITb YBENMYEHO NPOTUB PacYeTHOro Ymcna Ha 10 %.

Mpy NpUKpenieHUn BbICTYNAIOLWNX NONOK YrONKOB UK LIBENNEPOB C MOMOLLbIO KOPOTbILen
Konnyectso 60NTOB, NPUKPENAAIOLWMX KOPOTbIW K 3TON NONIKE, AO/IKHO ObITb YBE/IMYEHO NPOTUB
pacyeTHoro yncna Ha 50 %.
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10.3 MoHTaXKHBbIE COeJUHEHUS] HA BBICOKONPOYHBIX CTATbHBIX 00JITAX

10.3.1 MOHTa)Hble coeAMHEHMA HA BbICOKOMPOYHbIX CTaNbHbIX 6ONTax cneayeT paccymTbiBaTb
B NPeAnoN0XKeHUM nepesayn AencTBYOWMX B CTbIKaX U NPUKPENAEHUAX YCUNUN Yepes TpeHue,
BO3HMKalOLLEee MO COMPUKacaloWMMCA MJOCKOCTAM COeAUHAEMbIX 31eMEeHTOB OT HaTAXeHuA
BbICOKOMPOYHbIX 6onTOB. MpK 3TOM pacnpeaeneHne NnpoaoAbHOM CUbI Mexay bontamu cneayet
NPUHMMATb PaBHOMEPHbIM.

10.3.2 PacuyeTHoe ycuame Qpn, KOTOPOE MOXKeT ObiTb BOCMPUHATO Ka*KAOM MOBEPXHOCTbIO
TPEHUA COegMHAEMbIX 3/1IEMEHTOB, CTAHYTbIX OAHWM BbICOKOMPOYHbIM 6GonTom, cneayet
onpegenatb no popmye

Qbh = RonYbAbnld/Yh, (91)

roe Ron - pacyeTHOe COnpoTMBAEHME PACTAMKEHMIO BblCOKONPOYHOro 6onTa, onpeaensemoe
cornacHo Tabnuue .8 npunoxenuns I CN 16.13330;

Vb - KO3dULMEHT ycnosua paboTbl coeaMHEeHUA, NPUHUMAEMBbI paBHbim 0,8;

Apn - NIOWAAb ceyeHns 601Ta HETTO, onpeaensemas cornacHo Tabauue .9 npunoskeHus I CN
16.13330;

U - KO3OPULMEHT TPEHUA, NPUHUMAEMbIN No Tabanue 40;

Yh - KOAOOUUMEHT, NPUHMMaembli no Tabanue 42 CN 16.13330.

Tabnuua 40
Cnocob 06paboTku coegmHaembix | MeckocTpyiHan TpaBneHue bes 06paboTku (nocne
nosepxHocTe OYMCTKa NOBEPXHOCTH 06e3KMprBaHUA)
KoapdnumneHT TpeHua u 0,45 0,4 0,15

KonmuectBo 11 BbICOKOMPOYHbIX BONTOB B COeAMHEHMM NPU AEWCTBUM NPOAO/bHOM CUAbI
cnepyet onpeaensaTb no opmyne

N
nz —,
LA LM (92)

roe k1 - KonnyecTso I'IOBerHOCTeﬁ TPEHNA COeaANHAEMbIX 3/1EMEHTOB.

HaTAaKeHne BbICOKOMPOYHOro 6onTta cnenyer npon3BoanTb OCEBbIM yCUANEM

P = RprApn.

10.3.3 PacyeT Ha MPOYHOCTb COEAMHAEMbIX 3/IEMEHTOB, 0CNabNEHHbIX OTBEPCTUAMW Nop,
BbICOKOMpPOYHble 60ATbl, cneayet BbINOAHATL C Yy4eTOM TOro, YTO MNOJIOBWMHA YCUAWUSA,
NPUXOAALLErocA Ha KaxAabli 6ONT, B pacCCMAaTPMBAaEMOM CEYEHUN YKe nepesaHa CUIaMu TPEeHUA.
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Mpw 3TOM NpoBepKy 0CNabNAEHHbIX CEYEHUI cneayeT NPoM3BOAUTb MO NAOWAAN cevyeHunsa bpyTTo
A npu A, > 0,85A nnum no ycnosHou naowaau Ac = 1,18A, npn A, < 0,85A.

10.4 Coennnenus ¢ (ppe3epoBaHHBIMHM TOPLAMH

B coeamHeHuaAxX ¢ ppe3epoBaHHbIMU TOPLAMM CHUMAIOLLYIO CUANY CAeAyeT CYNTaTb NOSHOCTbIO
nepegatolLenca yepes Topupbl.

Bo BHEUEHTPEHHO CXKaTbIX U CXKaTo-n3rnbaemblix anemMeHTax CBapHble WBbl U 60!1Tb|, BK/1t0O4aA
BbICOKOMPOYHbIE, YKa3aHHbIX COE,EI,VIHGHVIVI cnegyetr  pacCynUTbiBaTb Ha  MaKCMMaJibHOe
pacrtarneatoulee ycumame ot AEﬁCTBMﬂ MOMEHTa WU I'IpOAOI'IbHO[;I Ccunbl Npun Hanbonee
He6l'|aI'OI'IpMFITHOM MX COYEeTaHUN, a TaKXKe Ha casurarouwee ycumame ot ,ﬂ,eﬁCTBMﬂ nonepequﬁ
CUnbl.

10.5 ITosicHbIE COeIMHEHNS B COCTABHBIX 0AaJIKAaX

10.5.1 CBapHble LWBbl, 3aK/JEMNKNU U BbICOKOMPOYHbIE BONTbI, COEAMHSAIOLINE CTEHKU U Mnosca
COCTaBHbIX ABYTaBPOBbIX 6aNOK, cAeayeT paccunTbiBaTb No dopmynam Tabamupl 41.

B popmynax (93) - (96, a) npuHATLI cneayrowme obo3HaYeHusn:

T = QS/! - casuratolLee Noac ycuane Ha eauMHULLY ANMHbI, Bbi3biBaemoe nonepeyvyHomn cuiom Q
(3mecb S - ctaTMyeckMin MOMEHT BpyTTO Nosica 6asIkM OTHOCUTE/IbHO HEMTPANbHOM OCK);

@ - War NOACHbIX 3aKNEMOK UN BbICOKOMPOYHbIX 6ONTOB;
Quh - pacyeTHOe ycuname ogHOro BbiICOKoNpoYHoro 6onta, onpegensemoe no popmyne (91);

ki - Konnuectso I'IOBerHOCTe[;I TPEHUA COeaUNHAEMbIX 9/1EMEHTOB,

2 d?
Q.=Rn, + 5
- pac4yeTHOE yCcnanme ogHoun 3aKNenKn Ha cpes;

Ns - YNCNO pPaCHETHbIX Cpe30B O,CI,HOI\/‘I 3aKNEeNKK,

V = yiF/les - BaBneHne oT cocpeaoToMeHHOro rpy3a F (34ech yr - KOapPUUMEHT, NPUHMMAEMbI
cornacHo CI 20.13330);

lef - ycnoBHan ANvMHa pacnpeaeneHuns cocpesoTOYeHHOM Harpy3KuM, MpMHMMaemas no 7.5.4;

o - KOIPOULMEHT, NPUHMMAEMbI NPU Harpy3Kke No BepxHemMy noAcy 6anKkun, B KOTOPOM CTEHKA
nNpucTporaHa K sepxHemy noscy, o = 0,4; npn OTCYTCTBUM NPUCTPOKKU CTEHKM UM NPU HarpysKke
no HUXXHemy noAcy a = 1.

Tabnunua 41
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®opmynbl ANA pacyeTa NOACHbIX COeANHEH M
Harpyska Bung coegnHenuna
B COCTaBHbIX 6anKkax
HenogBu»kHas Yrnosble WBbI r <1
(pacnpeseneHHas n ARyt (93
cocpenoToyeHHas)
BbicoKonpoYHble 60nTbl al’ <1
Cur.ly (94)
3aknenku al <1
QB'TEE' (94’ a)
Yrnosble LWBbI | Y <1
R#Te mfkf (95)
MecTHasA cocpenoToYeHHan BbicokonpoyHble 60nTbI adT ral? <
Curly (96)
3 H T
aKnenku alralF <1
@arm, (96, a)

10.5.2 B 6ankax C COEAMHEHUAMM Ha 3aKJenKax WKW BbICOKOMPOYHbIX bontax ¢
MHOTO/INCTOBbIMM NOACHbIMU NAKETaMKU MPUKPenJeHne Kaxkaoro U3 JMCTOB 32 MeCTOM CBOEro
TeopeTmnyeckoro obpbiBa cneayeT pPaccyUTbiBaTb Ha MOJIOBUMHY YCUAMA, KOTOpoe MOXKeT ObiTb
BOCNPUHATO cevyeHMem ucta. [lpuKpenneHne KaXaoro AMCTa  HA  ydacTKe  mexay
AEeNCTBUTENbHBIM MeCcTOM ero obpbiBa M MecTom 06pbiBa Npeaplaylero Ancta cneayet
pPaccYMTbIBaTb Ha MOJIHOE YCUIME, KOTOPOE MOXKET BbiTb BOCNPUHATO CEYEHNEM NIUCTA.

11 IIpoekTHpOBaHNe AJIOMMHHEBBIX KOHCTPYKIIHI
11.1 O61mue yka3aHusi N0 NPOEKTHPOBAHUIO

11.1.1 Npun NPOEKTUPOBAHUM ANFOMUHNEBBIX KOHCTPYKLNIM HEOBXOAMMO:

a) npepycmaTtpuBaTb CBA3WM, obecneymBaloliMe B MNPOLLECCE MOHTaXKa W 3KCnayaTaumu
YCTOMYMBOCTb M NPOCTPAHCTBEHHYH HEM3MEHSAEMOCTb COOPYKEHMUS B LEE/IOM U ero 3/1eMeHTOB,
Ha3Hayaa UX B 3aBMCMMOCTM OT OCHOBHbIX MAPAMETPOB M PEXMMA IKCMAyaTalMUU COOPYKEHUN
(KOHCTPYKTMBHOWM CXeMbl MPONETOB, TEMNEPATYPHbIX BO3AENCTBUIA U T.4.);

6) NnpeaycmaTpuBaTb BO3MOXKHOCTb YKPYMHEHUS 3/1EMEHTOB KOHCTPYKLMUIA HA CTPOUTE/IbHOM
NAoWAAKe ANA MOHTaXKa WX KPynHbiMU 610KamMu n obecneyeHua YCTOMYMBOCTU OTAENbHbIX
31eMEeHTOB 1 6/I0KOB COOPYKEHMA B NPOLLECCE MOHTaXKa;

B) NpeaycMaTpmMBaTb MOHTAXKHble KPenieHua 31eMeHTOB, obecneymBatoLLne BO3SMOXKHOCTb MX
Nerkon cbopkM M yaobHOro BbIMNOSIHEHMA COEAMHEHUM HA MOHTaXKe (YCTPOMCTBO MOHTAXHbIX
CTO/IMKOB M T.MN.), @ TaK¥Ke HbICTPOTY BbIBEPKU KOHCTPYKLMI;
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r) npeaycMmaTpmBaTb MOHTaXKHblE COeANHEHUA 3N1eMEHTOB HONTOBbIMW; CBAPHblE MOHTAXKHble
coeANHEHUs A0NYCKaTb /INLWb B TEX C/y4YasX, Koraa npumeHeHue 60/1TOB HeEPaUNOHA/IbHO UK He
paspeLlaeTca HOPMATUBHbIMU AOKYMEHTAMMU.

11.1.2 Mpornbbl nsrnbaemoix 371emMeHTOB cneayeT onpenenatb 6e3 yyeta KoapdULMEHTOB
AVHAMMYHOCTU M 0C/1labieHns cev4eHnn OTBEPCTUAMM ANA 3aKIEeNOK U BONTOB.

OTHOCUTENbHbIE NPOrNbbl 31IEMEHTOB ANHOMUHNEBBLIX KOHCTPYKUUIA HE A0MXHbI NPEeBbIWaTh
3HaYeHW, NnpnBeaeHHbIX B CM 20.13330.

11.1.3 TemnepaTypHbie KAMMaTUYECKNE BO3AENCTBUA HA a/IIOMUHUNEBBIE KOHCTPYKLUMK creayeT
Y4MTbIBaTb NyTem cobntoaeHns HauboNblUMX PACCTOAHUA MeXKAY TeMnepaTypHbIMM LBaMKU B
COOTBETCTBMMU C Tabnuue 42.

Tabnuua 42
Haunbonblume paccToaHmna, m
XapaKTepMCTMKa 3,C|,aHMl\;1 n Mmexagy remnepatypHbiMu LLBaMU OT TEMNEPATYPHOro WwBa Nan
COOPYKEeHUM Topua 3fiaHnAa [0 ocu

no AnvHe 6/10Ka no wupuHe 6AnKaliLei BepTUKanbHOM

(Boonb 38aHMA) 610Ka CBA3U
OTannneaemble 30aHUA 144 120 72
Heotannneaembie 34aHMA U 96 90 48
ropsayue Lexu
OTKpbITble 3CTakaabl 72 - 36

MpumeyvaHune - HaubonblimMe paccTOAHUA YKasaHbl A0S 303HUA U COOPYMKEHUW, B KOTOPbIX

KOHCTPYKLMM NOKPLITUIN UK (M) CTEH BbINOJIHEHbI U3 aNOMUHUA, @ KONOHHBI - U3 CTaNX UAW aItOMUHUA.

11.1.4 KoppO3WOHHYIO CTOMKOCTb  AJIOMMHMEBBLIX  KOHCTPYKUMW, NOABEpPratoLmxcs
BO34EMCTBMIO arpeccuBHbIX cpen, cneayet obecneymBaTtb nytem BblbOpa MapKM U COCTOAHMA
ANNIOMMUHUA, HA3HAYEHMA PaALMOHANbHBIX KOHCTPYKTUBHbLIX GOPM U MWMHUMABHbLIX TONILMH B
cooTBeTcTBMK € CM 28.13330.

11.1.5 ins noBblWEeHMA KOPPO3MOHHOWM CTOMKOCTU CTasibHble HONTbI MoANEKAT OLIMHKOBKE MU
KagMMWpOoBaHMO. [1NA UCKAOYEHMA MECTHOro MOBPEeXAEeHMA aNtOMUHMEBBLIX CM/IAaBOB B MOMEHT
CTArMBaHMA 60NTa NOA rosI0BKU U raikm 6oNTOB ceayeT ycTaHaBAMBATb Wanbbl. Mpu BbINOAHEHUM
Warb m3 cTann, OHU AO0MKHbI ObITb OUMHKOBAHbI MW KagMMUPOBaHbI.

11.2 IIpoexkTHpOBaHUE OrPaKAAIOIIMX KOHCTPYKIUI

11.2.1 OrpakaatoLme KOHCTPYKLUKU 3AaHNI (CTEHbI U MOKPbLITUA, OTAENbHbIE NaHen, HaCTUbI
N UX CTbIKK), @ TaKKe AeTa/v KPenieHna orpaxkaeHnin K KapKacy 34aHus cneayeTt NpoekTMpoBaTh
C YYETOM WU3MEHeHMA TemnepaTypbl B TeyeHuMe roga, obecneumBas npu 3Tom cBoboay
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TemnepaTypHbiX AedopMaLumii NpU COXPAHEHUU TENIOTEXHUYECKMX CBOMCTB U FepPMETUYHOCTU
OorpaXkaeHun.

11.2.2 Tpu pacyeTe oOrpa)kgaroWmMx KOHCTPYKUMI 3HAYEeHUs MepenagoB TemnepaTtypbl
HapY»KHbIX NMOBEPXHOCTEN cnenyeT OnpefenATb UCXOAA M3 PACYETHbIX 3HAYEHUN TemnepaTypbl
HapY»XHOro BO3/4yXa B IeTHEE U 3MMHee BpemMA roga B cootsetctemu ¢ ClN 131.13330.

Mpu 3TOM B Ne€THee BpeMsi A0/KHO ObITb YUTEHO BO3AENCTBME COTHEYHOM paanaumm.

11.2.3 PacueTHble nepenagbl TemnepaTypbl MeXAy HapPYyXHbIMU U  BHYTPEHHUMMU
NOBEPXHOCTAMM OrpaXKOAIOLWMX KOHCTPYKUUN cneayeT MNPUHUMATb C Y4eTOM BHYTPEHHEero
TemnepaTypHOro pexKnma skcnayataummn 3gaHus.

11.2.4 Bbibop MmaTepuana Ana yTtenauTensd, Knea W TrepmMeTUKOB Npu MNPOEKTUPOBAHUMU
OrpaK[AloLWNX KOHCTPYKLUMIA cneagyeT Npou3BOoAUTb C YY4ETOM BE/MYMH PacyeTHbIX nepenasos
TemnepaTypbl MeXKAy HapyKHbIMU U BHYTPEHHUMM NOBEPXHOCTAMM OrParKAAOLWMX KOHCTPYKLUMIA.

11.2.5 [onyckaeTca NPUMEHSATb B KOHCTPYKUMAX aJOMUHUIA B COYETAHUM C OPYITUMU
CTPOUTENbHBIMW MaTepuanaMn (LEPEBO B OKOHHbIX W ABEPHbIX KOHCTPYKUMAX, NOAUMEpPHI B
CTEHOBbIX M KPOBE/IbHbIX KOHCTPYKLMAX, CTanb M A4p.). [py 3TOM HE06X04MMO Y4MTbIBATb Pasnyme
B 3HAYEHUAX MoAynen ynpyroctu n KoapouMUMEHTOB JIMHEMHOIO pPaclIMpPEHUs MaTepuanos, a
TaK¥Xe nNpeaycMaTpmMBaTb MePONPUATMA MO 3aMTe AIIOMUHUA OT KOHTAKTHOM KOPPO3UN.

11.2.6 KpenneHune naHenen orparkaatolmx KOHCTPYKUUIA K HECYLLEeMY KapKacy M KOHCTPYKLINK
CTbIKOB [0/IKHbl 0becneymBaTb: HeobHXo4MMyK MNPOYHOCTb, HAAEKHOCTb M A0JATOBEYHOCTD;
BOCMPUATME MOHTAXKHbIX M 3KCMAYaTaUMOHHbIX HArpy3oK; UCKAOYEHME KOHTAaKTHOM Koppo3uu;
KOMMEHCALMIO TemnepaTypHbix gedopmauunii ¢ cCoXpaHeHMem HeobXxoaAuMMOW repmeTusauumu;
BO3MOXHOCTb NPOMN3BOAMUTb PEMOHT M AEMOHTAX NaHeneun.

11.2.7 Hanbonee pacnpocTpaHEHHbIMW BUAAMMU KPEMJEHUA OrpaKAaatoWwmMx KOHCTPYKUMI K
HecyLLeMy KapKacy ABNAIOTCA pasbemMHoe 60NTOBOe coeaMHEHME, KpenieHne aHKepHbIM 6onTom,
¢dacagHbIm grobenem, 3aKkNenoYHoOe UAM Ha BUHTaX (NpuaoxKeHue XK).

YuuTbiBaa cneumduKy CBOMCTB alOMUHUA WU M3FOTOBJIEHMA aZlOMUHMEBBLIX Npoduen,
[ONYCKaeTcs NPUMEHATb U ApYyrne COeIMHEHUA: C UCMOJIb30BaHMeM npoduneit cneumanbHom
dopmbl, B TOM 4YMC/e B 3aMOK, LUNYHT, Na3 M Ap.; OCYWECTBAAeMble 3a CYeT NAaCTUYECKUX
aebopmaunii  anlOMUMHMA, B TOM u4ucie B danbl, 3anpeccoBKOW, MUCTOHHOIO TWUNA;
3ale/IKMBaHMEM (pa3sbeMHbIe M HEPa3bEMHbIE); OCYLLECTBAAEMbIE 33 CYET ynpyrux gedopmaymi
aNOMUHUA; BonTamm C  OBXKMMHBIMKU  KOMbLAMKM  (BONT-3aKNENKU  WUAN  «OK-BONTbI);
OPUKLMOHHbIE; CLUMBAHUEM; K/IEEBbIE, K/IEECBAPHbIE U KAee3aK/1eno4yHbie U ap.

11.2.8 B dacagHbix orpaxkaatowmMx KOHCTPYKLMAX He A0MYCKaeTcA NpMMeEHeHMe aNtoMUHUEBDIX
CcnnaBoB 6e3 3alMTHO-AEKOPATUBHOIO MNOKPbITUA. [NA  3alMTHO-AEKOPATUBHOM  OTAE/KM
OrpaXkAaloLLUNX aIIOMUHMEBDBIX KOHCTPYKUUI N U30NNIN apXUTEKTYPHOIO Ha3HAYeHMA HAANeXUT
NPUMEHATb NOKPbLITUA, NpeaycMoTpeHHble FTOCT 9.303, FTOCT 15150 1 FOCT 22233. B 3aBUCMMOCTHM OT
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YCNIOBUIM 3KCMyaTaLUuM B KavyecTBe 3alMTHO-AEKOPaTUBHbLIX CaedyeT NPUMEHATb MOKPbITUA C
OUBUKO-MEXaHMYECKMMIW  MOKas3aTendamMu, TOJNIWMHOM M CTOMKOCTbIO B COOTBETCTBUM C
TpeboBaHmMaMM FOCT 22233.

11.2.9 MNpu NPOEKTUPOBAHUM OrpaXKAALWMX ANOMUHUEBBIX KOHCTPYKUMIA Heobxogmmo
obecneynTb BO3MOXKHOCTb /IETKOM 3aMeHbl 9/1eMEHTOB, NOABEPKEHHbIX YCKOPEHHOMY CTapEHUIO,
N3HOCY MW PEMOHTY (Hanpumep, yNJOTHUTEbHbIX NMPOKAALOK, CTEKNA U Ap.).

12 KoHCTpPYKTHBHbIE TPEOOBAHUSA
12.1 O0mue ykazaHus

12.1.1 Bbibop Buaa coeguHeHua (cBapHoe, 6ontoBoe WM Ap.) cneagyeT Npov3BOAUTHL B
3aBMCMMOCTM OT XapakTepa paboTbl coegMHEHUS U C y4ETOM cTeneHn ocnabneHma antoMUHKUA,
onpeaenaemoro BMaom cCoeguHeHus.

Ana TEPMUYECKHN HE YNPOYHAEMDIX CNJ1aBOB (0CO6€HHO, B OTOXXXXEHHOM COCTOﬂHMM) OCHOBHbIM
cnocobom coegunHeHunA cnepgyet BbI6MpaTb CBapKy.

CBapHble COeAMHEHUA 3N1EMEHTOB HECYLMX KOHCTPYKLMIA cneayeT BbINOHATL B 3aBOACKUX
ycnosuax. [pu  NPOEKTUPOBAHUM CBAPHbIX KOHCTPYKUMIA Heobxoaumo npeaycmaTpueaThb
NPMMEHEHNE KOHAYKTOPOB.

12.1.2 TOHKONMNCTOBbIE OrparkAatroLLMe KOHCTPYKLUN U UX COeaUHEHUA cneayeT NPOeKTMPOBaTb
CBAPHbIMM UM KenaHbIMK (3aBOACKME M MOHTaXKHbIE KpenaeHusa obWMBOK K KapKacam, CTbIKU
ANA YKPYMHEHUA TOHKOJ/IUCTOBbLIX 3/IEMEHTOB, CTbIKM B KPOBEJ/IbHbIX MOKPbITUAX), a TaKXe C
NPUMEHEHNEM coeaMHEeHNIN Ha danbLax, 3aLenKax 1 ap.

12.1.3 Mpw NPOEKTUPOBAHNMN CBAPHbLIX TOHKONMCTOBbIX KOHCTPYKLMIN HeobxoaMmo obecneyunTb
COXpaHeHWe BHELIHero BMaa KOHCTPYKumMM nytem: Bbibopa cnocoba cBapku, obecneumsaroLLero
Tpebyembll BHELHWUI BUA, CBAPHbIX COEANHEHUIN; MPUMEHEHMUA KECTKMX KOHAYKTOPOB; MPOKOBKM
CBapHbIX WBOB AN YMEHbLIEHUA CBAPOUHbIX Aedopmaumi u ap.

12.1.4 MWHMManNbHYO TONLWMHY HECYLWMX W Orparkaatolmnx aNtOMUHUEBDLIX KOHCTPYKLUM
cnefyeT HasHayaTb MO pacyeTy M B 3aBUCMMOCTM OT YC/NOBUA UX MEPEBO3KM, MOHTaXKa M
aKcnayaTaumu.

TonwuHa 3NeMeHTOB OrpakAaloWmMx KOHCTPYKUMA NpPU  HOPMaNbHbIX  YC/NOBUAX  UX
aKcn/yaTaumm gonyckaetca He meHee 0,8 mm.

12.1.5 KOMOGUWHMpPOBAHHbIE COEAMHEHUA, B KOTOPbIX YacTb YCUAWA BOCNPUHUMAETCA
3aK/ilenKamu, a 4acTb - CBaPHbIMM LLIBAMM, MPUMEHATb 3anpeLlaeTca.

12.1.6 JonyckaeTcsa coyeTaHMe B OAHOW KOHCTPYKLMWU SNEMEHTOB U3 a/IlOMUHUA U CTann Npwu
obecneyeHnMM mep No NPeaoTBPALLEHUIO KOHTAaKTHOM KOPPO3MMU.
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12.1.7 CoeAMHEHMA 3/1EMEHTOB Orpa*kAAOWMX KOHCTPYKUWMA (BUTPUH, BUTPAXKEM, OKOH,
ABeper u AOp.), BbINOAHAEMblE Ha BKAaApllax, AOJ/IKHbI ObiTb NPOBEPEHbI B OMbITHbIX
KOHCTPYKLMAX.

HenocpeAacTBeHHOE CONPUKOCHOBEHME 3aMOIHEHUA U3 CTEK/1a C 31eMEHTaMMN aIlOMUHUEBOTO
KapKaca He gonycKaeTcs.

12.2 CBapHble coeTUHEHUS

12.2.1 NMpyn NPOEKTUPOBAHMM KOHCTPYKLMNIM CO CBAPHBIMU COEAUHEHUAMMU CieayeT:
NMPUMEHATb BbICOKONPOM3BOAMUTE/IbHbIE MEXAHU3MPOBAHHbIE CNOCOObLI CBapKW;
npeaycmaTpmeaTb BO3MOXKHOCTb CBapKM 6€3 KaHTOBKM KOHCTPYKLMIA NPU U3rOTOBAEHMUM;

obecneunBaTtb cBOOOAHbIM AOCTYN K MECTAM HAJIOMKEHUA LLIBOB C y4eTOM BbiOpaHHOro cnocoba
N TEXHONOTUU CBAPKU;

Ha3Ha4yaTb pa3mepbl U B3aMMHOE PacnooXKeHWe WBOB U BbIbUpaTb cnocob cBapku ucxoga u3
TpeboBaHM obecrneyeHna HaMMEHbLUMX CODCTBEHHbIX HanNpsaXKeHUn n aepopmaLmin Npu cBapke;

nsberartb cocpenoTovyeHmn 60/1bLIOro YMcna LWBOoB B OAHOM MecCTe,
NMPUHUMATb KONIMYECTBO U pPa3mMepbl CBAaPHbIX LWBOB MUHUMA/IbHO HGO6XO,£I,VIMbIMVI.

12.2.2 Pa3geniky KPOMOK Mo, CBapKy c/redyeT HasHayaTb C y4eTom cnocoba M TeXHONOrmnu
CBAPKW, NOJIOXKEHUA LIBA B NPOCTPAHCTBE U TONLWMHbI CBapuUBaeMbIX 3n1emeHTOB no FOCT 14806.

12.2.3 Mpn NPOEKTUPOBAHMN CBAPHbIX COEAMHEHUI U Y3/10B B HECYLLIMX KOHCTPYKUMAX cneayeT
npeaycMaTpuMBaTb  CHUMKEHWE  KOHUEHTPAUMW  HanpsKeHun, nNpuMeHas  anda  3Toro
COOTBETCTBYIOLLME KOHCTPYKTUBHbIE PELLIeHMA U TEXHOIOTMYECKMEe MEPONPUATUS.

Cneayet npeaycMaTpuBaTh NMPEUMYLLECTBEHHO CBapHble COeAMHEHUA BCTbIK C 06s3aTebHOM
NOZBAPKOM KOPHSA WBA WM C UCNONb30BaHNEM GOPMUPYIOLLMX NOAKAAA0K. KOHUbI WBOB BCTbIK
cnepnyeT BbIBOAWUTL 33 Npeesbl CTbIKa (Hanpumep, ¢ MOMOLLbIO BbIBOAHbIX MAAHOK).

Mpu cBapKe BCTbIK ABYX IMCTOB Pa3HOM TONLWMHbI CieAyeT OCyLLEeCTBAATb Nepexos OT TOACTOro
JIMCTa K TOHKOMY YCTPOMCTBOM CKOca no [OCT 14806.

Yucno CTbIKoB B PaACHETHbLIX 3N1E€MEHTAX A0/1TKHO 6bITb MMHUMaA/IbHbIM.

12.2.4 CBapHble coeguHeHMA cneayeT, KaK nNpaBwuao, pacnosaratb B MeHee HanpsaKeHHbIX
MeCTaxX 9/1eMEeHTOB KOHCTPYKLUK.

12.2.5 B y3/1ax HECYLUMX KOHCTPYKLNI M3 NpeccoBaHHbIX Npodunen cnegyeT npegycmaTpuBaTb
CBapHble coeaMHEHMUA BCTbIK M B TaBp.

12.2.6 Pa3mepbl 1 dopma cBapHbIX YrNOBbIX LWBOB AO/KHblI YAOBAETBOPATb CAEAYIOWMNM
TpeboBaHuaAM:
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KaTeT WBOB kf cnefyeT NPUHMMATb He MeHee TOLWMHbI Haubonee TOHKOro anemeHTa. Ecnm B
coegmHeHnn bonee TOHKUIA anemeHT nmeeT bynbby, TO NpeaenbHas BEAMYMHA KaTeTa wWBa kf
MOXKeT bbITb yBeindeHa ao 1,5t (rae t - HauMeHbLasa TONLWMHA CoOeAMHAEMbIX 3/1EMEHTOB);

pacyeTHan AnanHa GaHroBoro n 1060BOro LWBOB A0/XKHaA bbiTb He MeHee 40 mm;
pacyeTHaa AAnHa GNaHroBOro Wea A0MKHA bbiTb He 6onee 50 ky;

B COeANHEHUNAX BHAXNECTKY pa3mMmep Hax/1eCTKN JO01KEH ObITb HE MeHee NATK TONLWMHNH Hanbonee
TOHKOrO 3/1eMeHTa.

PekomeHpgaunm no KOHCTPYNPOBAHUNIO CBAPHDbIX COGAMHeHMﬁ npueeaeHbl B NpUnoXeHuu U.

12.2.7 CBapHble cOeaMHEHNA TOHKONIMCTOBbLIX KOHCTPYKUMI ceayeT NpoeKTMPOoBaTh C y4ETOM
TEXHONIOTMYECKNX OCOBEHHOCTEN NPUMEHSAEMbIX CNOCOHOB CBAPKMU:

NPUBAPKY TOHKUX JINCTOB OBLWMBOK K 60/iee TONCTbIM 3/1EMEHTAaM KapKaca AomnycKaetca
BbIMOJIHATL aPrOHOAYroBOM TOYEYHOM CBAPKOW, B TOM YMCJ/IE C PACCBEP/IMBAHMEM NEpes CBapKon
JINCTA U NOAKPENNAIOLLETO 3/IEMEHTA CO CTOPOHbI JIUCTA;

[OMNYCKAETCs YKPYNHEHWE TOHKOJIUCTOBbIX 3/IEMEHTOB B 3aBOACKMX YCNOBUAX BbINOJHATb
CBapPKOM aproHoAyroBoM TOYEYHOM U aproHoAyroBoM HEMPEPbIBHbIM LLIBOM.

MpY CBapKe CTbIKOB KPOBE/bHbIX MOKPbITUI B MOHTaXKHbIX YCNOBUAX CleAyeT, Kak Npasuio,
NMPMMEHATb apProOHOAYrOBYKD CBAapKy BO/MbGPAMOBbIM WAM NAABALWMMCA 3SNEKTPOAOM C
UMMYNbCUBHbIM NUTaHMeM Ayrn. OCHOBHbIMW BUAAMMU COEAMHEHWN MNPWU 3TOM ABAAKOTCA
Hax/aecTo4yHoe 1 bopTosoe.

Mpu NpUMEHEHNN aproHOAYrOBOM TOYEYHOM CBAPKN B MOHTAXHbIX YCIOBMAX A1A COeANHEHMUA
TOHKOZIUCTOBbIX 3/1EMEHTOB OCHOBHbLIM BMAOM COEAMHEHUA ABNAETCA HAXNECTOYHOE; BENMYMHA
HaXNeCTKM A0/KHA ObITb He meHee 30 MMm.

12.3 3akjeno4ynbie U 00JITOBBIE COeAUHECHUSA

12.3.1 PasmelueHme 3aKkNenok n 6oaToB, B TOM YMC/ie BbICOKOMPOYHbIX, CieAyeT NPOM3BOAMUTD
cornacHo Tabauue 43.

Tabnuua 43

PacctoaHua npu
XapaKTepucTmka pacctoaHuA
pa3smelleHmm 6ontos

Memp,y LLEHTPaMM 3aKNENOK U 60nTOB B It06OM HanpasaeHUU:
MWUHUMAJIbHOE O1A 3aK/1ENOK 3d

MUHUMaNbHOE Ana 6onTtoB 3,5d
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PaccroaHua npu
XapaKTepucTmKa pacctoaHmA
pa3smelleHmm 6ontos

MaKCMMasibHOE B KpPalHMX pAgax Npu OTCYTCTBMM OKAMMAIOLLMX YTONKOB 5d nan 10t
NpPW PacTAXKEHUN N CHATUM MAKCMMAbHOE B CPeAHUX U KParHUX pagax npu
HA/IMYMM OKAMMAAIOLLLNX YTONKOB

nNpu pacTaXeHun 12d nnn 20t
npu cXatum 10d wnu 14t

OT ueHTpa 3aKIenkn nnu 6onTa 4o Kpas an1eMeHTa:

MWHUMaNbHOE BAO/Ib YCUNA U NO AMAroHaNm 2,5d
MWHMUMANbHOE NonepekK ycuansa npu obpesHbiX KPOMKaXx 2,5d
TO Xe, MPW NPOKATHbIX MU NPECCOBAHHbIX KPOMKAX 2d
MaKcMmasbHoe 6d

Ob6o3HaveHus, npuHamMeole 8 mabauye 43:
d - AnameTp oTBEpPCTUA ANa BonTa;

t - ToNWmMHa Hambonee TOHKOro HAPYXXHOT0 3/1IeMeHTA NaKeTa.

CoeguHuTeNbHbIE 6OJ'ITbI, pacnonaraemble BHE Yy3/10B U CTbIKOB, CAedyeT pa3mellatb Ha
MaKCMMa/TIbHbIX PaCCTOAHUAX.

12.3.2 B pabounx anemeHTax KOHCTPYKLWUIA YNCAO PaACMONIOKEHHbIX MO OAHY CTOPOHY CTblKa
3aK/enokK, MPUKPENAAOLWMNX 3NEMEHT B y3/1e, JOMKHO bbITb HE MeHee ABYX.

12.3.3 MNpun 3aBOACKON XONOAHOW KNenke TOJLIMHA CKAEeNbiBAEMOro naketa Ha ckobe He
[0/1)KHa NPeBbIWaTh YeTbIPeX ANAMETPOB 3aKNEMOK.

12.3.4 KOHCTPYKUMA COeAUHEHUA TOHKUX a/llOMUHUEBLIX JIEHT C KOHTYPOM [O0/IXKHA MMETb
perynvpyemoe npeaBapute/ibHOe HaTAEeHMEe W He [A0MyCKaTb KOHTaKTa MeXKAay afloMUHUEM,
CTanblo U 6eToOHOM.

12.3.5 inameTp 3aKNenKu fomKeH bbiTb He 6oaee NATU TONLWMUH Hanbonee TOHKOrO 3/IeMeHTa.
3a pacyeTHbIV AMAMETP 3aKNemNKK ceayeT NPMHUMATL AMAMETP OTBEPCTUS.

12.3.6 cDO}Z)MZEI 3aKNenkun n ee paamepbl anA XOHOAHOH KNEeNnKM yCTtaHaBINMBaOTCA TEXHUYECKMMU
YCNoBUAMU Ha U3IOTOBNIEHNE CTPOUTENbHbIX KOHCTPYKLI,VIﬁ 13 aJIIOMUNHUA.

12.3.7 B KOHCTPYKUMAX M3 NPOdUIMPOBAHHBLIX IMCTOB pebpa MKEeCTKoCTU WUAM guadparmo
cnefyeT COeAMHATb B Ka)kAOM TOYKe KacaHuMAa C rodppom M 31EeMEHTOM, YCUIMUBAOLWMM
KOHCTPYKLMIO.
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12.3.8 CTbikM MeMbpaHHOM 06LIMBKKM CnenyeT BbINONHATb BHAX/IECTKY, NPW 3TOM CTbIK AO/TKEH
6bITb COEAMHEH HE MEHee YeM ABYMSA PAAaMU CBAPHbIX TOUYEK UK 3aKNENOK.

13 IIpoTuBONOXKAPHBIE TPEOOBAHMS

13.1 ANtOMUHMEBLIE KOHCTPYKUMM [O/KHbI COXPAHATb HECyWyl U (MAM) orparkaaroLlyto
CNOCOBHOCTb NPU NoXKape B TeYeHWe BPeMeHM, YCTaHOBAEHHOMO B AOKYMEHTaX, NPUBELEHHbIX B
4.2.

13.2 B 3aBUCMMOCTM OT BbINONHAEMbIX QYHKUMIN OrHECTOMKOCTb (npesen OrHecTOMKOCTU B
MWHYTaX) aNtOMUHUEBBIX KOHCTPYKUMIM onpeaenseTca caeyowmm npeae/ibHbiM COCTOAHUEM:

ANA  OrpaxAatolWmMxX KOHCTPYKUMIA - noTeper UenocTHOCTU W, ecnu TpebyeTtcs, noTepew
TennounsonupyroLleit cnocobHocTy;

ONA HECYLWMX KOHCTPYKLUMI - noTepeit Hecywei cnocobHocCTy;

ANA COBMeLLaoWmMX GYHKUMN HECYLUMX U OrparkAaloWwmx KOHCTPYKUUIA - noTepen Hecyllen
cnocobHocTK, noTepeil UENOCTHOCTM WU, eciu Tpebyetcs, noTepert Tenaou3oNnpyloLLei
cnocobHocTw.

13.3 Tlpenenbl OrHECTOMKOCTM aA/NIIOMUHUEBBIX KOHCTPYKUMIM [O0NXKHbI COOTBETCTBOBATb
Tpebyemoi cTeneHn OrHecTOMKOCTU 343HUIN U COOPYXKEHWM, B KOTOPbIX OHU MPUMEHAIOTCA.
CobcTBEHHbIE Npepenbl OFHECTOMKOCTU cnedyeT onpefenATb NO pe3ynbTaTam UCMbITaHui. B
OTAENbHbIX CIy4asnXx JONYCKAETCA UX ONpeseNeHne pacyeTHbIM NyTEM.

13.4 [ns obecneyeHua Tpebyemoro npegena OrHEeCTOMKOCTU aJIlOMUHUEBBIX KOHCTPYKLINM
cnegyeTt UCMNO/b30BaTh:

OrHe3allUTHble HaMblAsiemMble COCTaBbl, 06Ma3KM, OBAULOBKM OFHECTOMKUMMU MAUTHbIMU,
JIMCTOBLIMU U APYITMMU MaTepuanamu;

HaHeceHMe Ha oborpeBaemMylo NOBEPXHOCTb KOHCTPYKLMU TOHKOC/IOMHbIX BCMy4YMBaOLLMXCA
MOKPbITUI (CNeumanbHbIX OrHE3aLWMUTHbIX COCTaBOB C TO/ILLMHOW CyXOro €104, He Npesblwatouei 3
MM 1 YBENYUBAIOLLNX MHOTOKPATHO CBOO TO/ILLMHY NPWY OFTHEBOM BO34ENCTBUN);

KOMBMHaLUMK cnocoboB 3almThI.

13.5 MNpK NpUMEHEHUU OrHEe3aWMTHbIX COCTAaBOB K KOHCTPYKUMAM, MMEKOLWMM 3aWUTHOE
NMOKPbITUE MOBEPXHOCTU, OrHE3ALUTHbIE XaPaKTEPUCTUKM creayeT onpefensTb C Yy4eToM
NMOBEPXHOCTHOTO C/101, UCMNO/Ib3YEMOI0 B KAYeCTBe r'MAPOU30ALMOHHOMO AN AEKOPATUBHOTO.

13.6 NMpumeHeHUe cpeacTs OrHe3aWwmTbl cnegyeT OCyWeCcTBAATbL B COOTBETCTBUM C NMPOEKTOM
orHesawmTbl (Mo FOCT P 21.1101).

13.7 Harpyskun OT CpeAcTB OrHe3awmTbl cnegyeT yyuTbiBaTb B Harpyskax npu pacuyertax
ANNIOMUHNEBBIX KOHCTPYKLUNA.
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CM16.13330.2011

Cl120.13330.2011

Cn 28.13330.2010

CMn43.13330.2010

CNn2.13130.2009

CMn4.13130.2009

CM131.13330.2011

f0CT4.221-82

FOCT 1583-93

IOCT 1759.0-87*

FOCT 9.303-84
[OCT 4784-97

[OCT 5915-70*
[OCT 6402-70*

FOCT 7798-70

[OCT 7871-75

FOCT 8617-81

FOCT 10157-79*

FOCT 10299-80

IIpunioxenune A
(00s13aTEILHOE)

MepeyeHb HOPMATUBHbBIX AOKYMEHTOB

«CHwI 11-23-81* CTanbHble KOHCTPYKLUMN»

«CHwu 2.01.07-85* Harpy3ku n Bo3geincrama»

«CHwuM 2.03.11-85 3alumTa CTPOUTE/IbHBIX KOHCTPYKLMIA OT KOPPO3UM»

«CHwuM 2.09.03-85 COOpYKeHUA NPOMbILLINEHHbIX NPEANPUATANY

«Cnctembl MPOTUBONOMNKAPHOM 3alWmnTbl. ObecneyeHne OrHECTOMKOCTU
0OBbEKTOB 3aLLNTbLI»

«CuCTeMbl NPOTUBOMNOXKAPHOM 3alWmTbl. OrpaHMYeHne pacnpocTpaHeHun
nokapa Ha obbekTax 3awuTbl. TpeboBaHMA K 06bEMHO-NNAHMPOBOYHBIM
N KOHCTPYKTUBHbBIM PeLleHUAM»

«CHuN 23-01-99* CtpouTenbHaa KANMATONOMNA»

CMNKMN. CrpoutenbctBo. CTpouTenbHble KOHCTPYKUUM M uU34enma wus3
aNtOMMHKUEBbLIX CN1aBOB. HOMeHKNaTypa nokasaTtenen

CnnaBsbl aNtOMUHUEBDbIE INTENHBbIE. TeXHUYECKNE YCNOoBUSA

BoAnTbl, BUHTbI, WWNUABKK M FraKK. TeXHUYECKUE YCoBMUA

MOKpPbITUA METANNIMYECKNE U HEMETAN/IMYECKME HEOPraHMYEeCKUue
ANOMWHUIA 1 cNNaBbl alloMUHKEBbIE Aedopmupyemble. MapKku
[aliKu WecTUrpaHHble Kiacca TOYHOCTM B. KOHCTpYKUMA 1 pasmepbl
LWarbbl npyKMHHbIE. TeXHUYECKNe yCnoBus

BonTbl C WecTUrpaHHOM roN0BKOM Knacca TOYHOCTM B. KoHCTpyKuumsa wu
pasmepbl

npOBOJ'IOKa CBapo4yHaAa Wn3 aaloOMUHUA WU ANIOMUHUEBBLIX CNJ1aBOB.

TexHn4yeckune ycnosumA

I'Ipocbvmm npeccoBaHHble U3 ANKOMUHMNA U ANIOMUHUEBLIX CNJ1aBOB.
TexHn4yeckue ycnosumA

AproH ra3oobpasHbili U KUAKNIK. TEXHUYECKUE YCNOBUSA

3aknenku ¢ nonykpyrnou ronoskoi (AHanor DIN 660)
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FOCT 10300-80

[OCT 10301-80

[OCT 10304-80

rOCT 10619-80*

rOCT 10620-80*

rOCT 10621-80*

rOCT 10906-78*

FOCT 11371-78*

FOCT 11738-78

[OCT 13726-97

[OCT 14776-79

FOCT 14806-80

[OCT 14838-78

FOCT 15150-69

FOCT 17473-80

[OCT 17475-80

3aKnenku ¢ NoTailHOM roNOBKOW KnaccoB To4yHOCTU B u C. TexHuyeckue
ycnosusa

3aKknenkM ¢ MoAynoTaMHOM TO/OBKOM KnaccoB ToyHocTM B um C.
TexHuyeckune ycnosums

3aknenku Knaccos ToMHOCTM B 1 C. Obwme TexHMYeCKne ycnosus

BMHTbI CcamoOHapesalowme C MOTAalHOM T[ONOBKOW ANA MeTanna u
nnactmacc. KoHCTpyKumaA n pasmepbl

BMHTbI camoHape3alwme C NOAynoTaMHOM TONOBKOM ANA MeTanna u
nnactmacc. KoHCTpyKumaA n pasmepbl

BUHTbI camoHapesalowme ¢ MOAYKPYr/IOW FONOBKOW Ans MeTanna u
naactmacc. KOHCTpyKUua 1 pasmepbl

LLlanbbl Kocble. TexHUn4eckune ycnosus
LWal1bbl. TexHMYeckune ycnosus

BWHT C LIMJ'IMHApW-IECKOIZ roN0BKOWN U BHYTPEHHUM WLWECTUTPAHHUKOM NMOoL4
KoY

JIeHTbl N3 aNtOMUHNA N ANOMUHUEBBIX CMIABOB. TeXHUYecKue ycnosuA

,ﬂ,yFOBaH CBapkKa. CoeayHeHuA CBapHble TOYeYHble. OcCHOBHble TUnMbI,
KOHCTPYKTUBHbIE 3/TEMEHTbI U pa3mMmepbl

[lyroBan cBapKa alOMUHUA U aIlOMUHMEBBIX CNAABOB B MHEPTHbIX rasax,
coeanHeHna cBapHble. OCHOBHbIe TWUMbl, KOHCTPYKTUBHbIE 3/IeMEHTbI U
pasmepbl

npOBO}'IOKa M3 aaloOMMUHUA U aAIOMUHUEBDBLIX CN1aBOB ANA XOI'IO,EI,HOVI
BblCagKN. TeXHN4YecKmne ycnosusa

MawwuHbl, npubopbl U Apyrue TexXHUYecKne msgenuns. McnonHeHua pgns
Pa3NIMYHbIX  KAMMATUYEeCKMX  paihoHoB.  Kateropum w ycnosuA
3KCNAyaTauMn, XpaHeHWsa, TPaHCNOPTUMPOBAHMA B YAcTU BO3AENCTBUA
KNIMMaTUYecKMx GaKTOpPOB BHELLHEN cpeabl

BuHTbI. KOHCTPYKUMA 1 pa3mepbl. BUHTbI C NOAYKPYr10M roIOBKOM Knacca
TOYHOCTM AN B

BuHTbI. KOHCTpYKUMA M pasmepbl. BUHTbI ¢ NOTalMHOM roN0BKOM Knacca
TouHOCTM A n B
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[OCT 18123-82*

FOCT 18475-82

FOCT 18482-79

FOCT 21488-97

FOCT 21631-76

FOCT 22233-2001

FOCT 22353-77*

OCT 30403-96

FOCT P 21.1101-2009

FOCT P 52627-2006

FOCT P 52628-2006

FOCT P 52643-2006

OCT P 52644-2006

FOCT P 52645-2006

FOCT P 52646-2006

FOCT P 53293-2009

[OCT P 54257-2010

Wanbbl. Obume TeXHMYECKME YCN0OBUA

Tpy6bl xonoaHoaepopMMpPOBaHHbIE M3 ANOMUHUA W ANOMUHUEBDLIX
cnnaBoB. TexHMYeckue ycaoBusa

Tpybbl npeccoBaHHble W3 aNOMUHMA U ANIOMUHUEBBIX CMNIABOB.
TexHnyeckune ycnosums

MpyTKNM npeccoBaHHble U3 aAlOMUHUA W  ANIOMWUHUEBLIX CMNAABOB.
TexHnyeckune ycnosums

JInCTbl U3 antoMUHNA U ANOMUHMEBDBIX CNNABOB. TeXHUYecKkue ycnosua

Mpodunnm npeccoBaHHble M3 ANOMUHUA U ANFOMUHUEBBLIX CNNABOB ANA
CBETOMPO3PaYHbIX OrpaxKAatoLnX KOHCTPYKLMM. TEXHUYECKME YyCNoBUA

BoAnTbl BbICOKONPOYHbIE KNacca TOYHOCTM B. KOHCTpyKLMA 1 pasmepbl
KoHCTpyKuMK cTpouTenbHble. MeTog onpeaeneHns NoxapHoi onacHOCTH
CucTema NPOEKTHOM AOKYMEHTaLMN ANA CTPOUTENLCTBA.

OcHOBHble TpeboBaHMA K NPOEKTHOM U paboyein JOKYMEHTaLNK

BonTbl, BUHTbI U WNWUIBKU. MexaHMYecKmne CBOMCTBA U METO/Abl UCMbITAHUI
lakn. MexaHu4yecKkmMe CBOMCTBA U METObl UCMbITAHUN

Bontbl M raMkM BbICOKOMNPOYHblE M Wakbbl AN  MeTan/IMYeckux
KOHCTpYKUM. ObLmne TeXHUYECKNE YCN0BUS

BONTbl BbICOKOMPOYHbIE C LWECTUTPAHHOW TFOMIOBKOW C YBENUYEHHbIM
pa3sMepoM MOA KU 417 METaN/IMYECKMX KOHCTPYKUMN. TexHuyeckue
ycnosus

laliKM BbICOKOMPOYHbIE LIECTUIPAHHbIE C YBE/MYEHHbIM Pa3sMeEpPOM Noj,
KNHOY AN METANIIMYECKUX KOHCTPYKUMIA. TEXHUYECKME YCN0BUA

LLlanbbl K BbICOKOMPOYHbIM BOATAM AN META/IMYECKUX KOHCTPYKLMUA.
TexHUYecKkune ycnosus

MorKapHasa OMacHOCTb BELecTB U maTepuanos. MaTepuanbl, BELLECTBA U
CpeacTBa OrHes3alluThbI

HapeXHoCTb CTPOUTENbHbIX KOHCTPYKUMA WM OCHOBaHUMK. OCHOBHble
NONOXKeHUA 1 TpeboBaHUA
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normacs://normacs.ru/3V8?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/VAR6?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/UTT7?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/UTT8?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/V0CE?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/V0CH?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/V0CL?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/V0CM?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/V8PJ?dob=42339.000023&dol=42475.654988
normacs://normacs.ru/10077?dob=42339.000023&dol=42475.654988

IIpuiaoxenune b
(00s13aTEILHOE)

OCHOBHbIE 6yKBEHHbIe 0603HauYeHUA BeNINUUH

A - nnowaab ceyeHuns bpyTTo;

Ad - NnowWaab ceYeHnA Packocos;

Ap - NN0WAAb CEYEHNA BETBY;

Af - nnowagb cedeHna NoAKu (nosaca);

An - N1owaab ce4eHus HeTTo;

D - pasmep yTonuweHus;

E - mogynb ynpyroctu;

F - cuna;

If - MOMEHT MHepLMn noAaca 6aNKn oTHOCUTENBHO COHBCTBEHHOM OCY;
Ib - MOMEHT MHEPUUM CEYEHUA BETBU;

Im; ld - MOMEHTbI MHEPLMM CeYeHMA Noaca U packoca depmbl;

Is - MOMEHT MHEepUUM ceveHUa pebpa *KeCcTKOCTU, NNaHKW;

Ir - MOMEHT MHEPLMN CEYEHMA NOoNepeyHoro pebpa;

Ir1 - MOMEHT MHEPLMN CeYEeHUA NPOAObHOIO pebpa;

It - MOMEHT MHEePLUMN NPU CBOOBOAHOM KpyYeEHUU BanKu;

Ix; Iy - MOMEHTbI MHEPLUMU CEYEHUA BPYTTO OTHOCUTEIbHO OCEM X-X U Y-y COOTBETCTBEHHO;
Ixn; lyn - TO XKe, ceyeHna HeTTo;

lw - CEKTOPUANbHBIN MOMEHT MHEPLIMKN CEYEHUS;

M - MOMEHT, U3r1MbatoLWNIA MOMEHT;

My; My - MOMEHTbI OTHOCUTE/IbHO OCEWN X-X U Y-y COOTBETCTBEHHO;
N - npofonbHana cuna;

Nad - ONONHUTENbHOE YCUNUE;

Nbp - ycunve B oHOM BETBU KOJIOHHbI;

Q - nonepeyHasn cuna, CMNa cABuUra;
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inc - YCNhOBHaA nonepeyvyHaa chaia gna CoeguHUTENbHbIX 3N1€MEHTOB;

Qs - ychoBHas nonepeyHas cunaa, NPUXoaaLLaAca Ha CUCTEMY NNAHOK, Pacno/IOXKeHHbIX B 04HOM
NJI0CKOCTU;

R - pacyeTHOEe CONpPOTUBAEHUE aHOMUHUA PACTANKEHUIO, CKATUIO, U3TUBY;
Rbp - pacyeTHOE CONpOTUBIEHNE CMATUIO BONTOBbIX COeAUHEHWUI;

Rps - pacyeTHOe conpoTmBaeHue cpesy 60TOB;

Rbt - pacyeTHoOe conpoTUBAEHME PACTAKEHUIO 6ONTOB;

Rrs - pacyeTHOe ConpoTUBAEHME CPEe3Y 3aK/ENOoK;

Rrp - pac4eTHOE CONPOTUBAEHME CMATUIO 3aKNEMNOUYHbIX COeAUHEHWIA;

Rbh - pacyeTHoe COMPOTMB/IEHNE PACTAXKEHMIO BbICOKONPOUHbIX 6ONTOB;

Rp - pacyeTHOE conpoTuBaEHUNE aNFOMUHUNA CMATUIO TOle,eBOl‘a NOBEPXHOCTHU (an Haan4mmn

NPUTOHKMN);
Rip - pacyeTHOE CONPOTMBAEHME AIOMUHNA CMATUIO MPU NAOTHOM KacaHuu;

Rp/ - pacyeTHOEe CconpoTuBAEHUE PACTAXKEHUIO ANNIOMUHUA NOCnhe OOCTUXKEHUNA AaNOMUHUNEM
npegena Teky4yectu,

Rs - pacyeTHOE coNnpoTUBNEHUNE aNIOMNHNA COBUTY,

Rth - pacyeTHOE COMPOTUB/IEHME PACTANKEHUIO aA/IOMWHUA B HANPaBAEHUM TOJLMHDI
npeccoBaHHOro nonypabpurkara;

Run - HOPMaTMBHOE COMPOTMB/IEHWE aANOMMHUA  PaspbiBy, MPUHMMAEMOE PABHbLIM
MWHUMANbHOMY 3HAYEHUIO BPEMEHHOMO CONPOTUBAEHMA Op MO FOCYAAPCTBEHHbIM CTaHAAPTAM U
TEXHUYECKUM YCNOBMAM Ha aIlOMUHNI;

Ryn - HOPMATMBHOE COMPOTUB/IEHWE ANOMUHUA, NMPUHMMAEMOE PaBHbIM MWHUMAZbHOMY
3HAYEHWIO YCNIOBHOIO Npeaena TeKy4ecTn Co, 2 NO FOCYAAPCTBEHHbBIM CTaHAAPTaM U TEXHUYECKUM
YCNI0BUAM Ha aJIlOMUHNI;

Rw - pacyeTHOe COMPOTUB/IEHME CTbIKOBbIX CBAPHbIX COEAMHEHWUI PaCTAXKEHWUIO, CXKaTUIO,
n3rmoy;

Rws - pacyeTHoe conpoTUB/IeHME CTbIKOBbIX CBAPHbIX COG,CI,MHGHMVI casury,
Rwzs - pacyeTHOe CONPOTUBJIEHME CTbIKOBbIX U HAaXNEeCTOYHbIX CBAPHbIX COE,EI,MHeHMﬁ casury;

Ruwf - pacyeTHOEe CONpOTMBNEHME YIIOBbIX LLBOB CPe3y Mo MeTay LBa;
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Rwsm - pacyeTHOe cCONpPOTMBAEHWE COEAMHEHUMN, BbIMOSIHEHHbIX KOHTAaKTHOM pPOJIMKOBOWM
CBapKoW;

Rw: - pac4eTHoe ConpoTUBAEHME a/IIOMUHNA B OKONIOLIOBHOW 30HE;
S - CTaTUYECKMIA MOMEHT CABUIaeMoMl YacTu cevyeHmsa bpyTTo OTHOCUTENbHO HEMTPAIbHOM OCK;
W, - MOMEHT CONPOTUBNEHUSA CeYeHUA ANA Hanbosee CXKaToOro BOIOKHA;

Wy W, - MOMEHTbl COMPOTUBNEHUA CeYEHUA OPYTTO OTHOCUTENbHO OCEW X-X WU Y-y
COOTBETCTBEHHO;

Win; Wyn - MOMEHTbI CconpoTuBneHNA cCevyeHnA HEeTTO OTHOCUTE/IbHO ocen X-x u y-y
COOTBETCTBEHHO;

b - WNpUHa;

bef - pacyeTHaA WKMPKUHA CBECA NONKM (MOACHOrO INCTA);
br - WnpKMHa BbICTynatowen Yyactu pebpa, ceeca;

d - anameTp oTBepcTUA 6onTa;

dp - HapY*KHbIN ANaMETP CTepPXKHA 6oNTa;

€ - 3KCUEHTPUCUTET CUNbI;

f-nporub;

h - BbICOTa;

hef - pacyeTHanA BbICOTA CTEHKU;

hw - BbICOTa CTEHKMU;

i - paguyc nHepuunmn ceveHuns;

imin - HAUMEHbLLWM PaaUYC NHEPLIUM CEYEHUS;

ix; iy - paanycbl MIHEPUMU CEYEHUA OTHOCUTENIbHO OCEM X-X U Y-y COOTBETCTBEHHO;
ks - KaTeT yrnosoro Lea;

| - ANnHa, NponeT, paccToAHME;

lc - AAVHA CTOMKM, KONOHHbI, PACNOpPKK;

l4 - ANVHa pacKkoca;

lef - pacyeTHasa ANvHa;
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Im - ANVHa NaHenn noAaca d)eprI NN KONOHHbI;
lw - pacyeTHaA A/IMHa CBAPHOro LWBa,

/x,' /y - pacyeTHble ANNHbI dNeMeHTa B NJIOCKOCTAX, NepPneHAUKYNAPHbLIX OCAM X-X U Y-y
COOTBETCTBEHHO;

m - OTHOCUTENbHbIN 3KCLeHTpucuteT, m = Ea/W;

Mef - NPUBELEHHBIN OTHOCUTE/IbHBIN SKCLLEHTPUCUTET, Mef = NM;
I - pagnyc,

t - TONWWHa;

tr - ToNwmMHa pebpa;

tw - TONWMNHA CTEHKW;

Bf - KOIPPULMEHT oA pacyeTa YrI0BOrO WBa NO MeTaNNy WBA;
Yb - KO3bdULUMEHT ycnosuii paboTbl 60NTOBOrO COeANHEHMS;

Yc - KOaddnuMeHT ycnosuit paboTbl;

Ym - KO3OOUUMEHT HAZEKHOCTM NO MaTepuany;

Yt - KO3PPULMEHT BAMAHUA U3MEHEHUA TEMNEPATYpPbI;

Vn - KO3PPUUMEHT HaAEKHOCTM MO OTBETCTBEHHOCTH;

Yu - KOAOOUUMEHT HAZEKHOCTM B pacyeTax Nno BpeMeHHOMY CONPOTUB/IEHUIO;
N - K03 dUUMEHT BANAHUA POPMbI CEYEHMS;

A - tMbKocTb, A = lef/i;

A _ycnosHas rubkocts, A =ANRIE

l' - YCNoBHaA rMbKocTb OT,CI,EﬂbHOl‘;i BETBWU,

Aef- npuneegeHHanA r’MBGKOCTb CTepHA CKBO3HOIO CeEYEHUA,

Ly =2 RIE

lf - YCNhOoBHaA npueeaeHHaA r’MOGKOCTb CTEPKHA CKBO3HOrIo ce4vyeHuns,

A, =(by It WNRIE

I - ycnosHas rubkocTb cBeca nosca,

i o
71 - ycnoBHaa rMbKOCTb CBECOB C yTonweHnem (bynbboit);
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bd

X, =(hd.ft.)«HHE;

- YCNhOBHaA rMOKOCTb CTEHKMH,

i

- NpeAenbHan yc/IoBHas rMBKoCcTb cBeca nosAca (MoACHOro ncTa);

Aoy _ YCNIOBHAA rMBKOCTb CKaToro noaca 6anku;

A, npeaenbHan rMGKOCTb;

A; Ay - pacyeTHble TMOKOCTU 3n1eMeHTa B MJIOCKOCTAX, NepPneHAUKYNAPHbIX OCAM X-X U Y-y
COOTBETCTBEHHO;

01 - pacyeTHOe HanpAxeHne B 060104Ke;

Ocr,1 - KPUTUYECKOE HanpsrKeHne B 060104Ke;

Oloc - MECTHOE HanpsAXKeHue;

Ox; Oy - HOPMabHble HAMNPAXKEHWUSA, NapanNeibHble OCAM X-X U Y-y COOTBETCTBEHHO;
Ow - HanpsAXeHWe B CBapHOM COeaMHEHUN OT U3rnba;

T - KacaTe/ibHOE HanpsKeHue;

Tw - HANPAXKeHWe B CBapHOM COeAMHEHMUN OT Cpe3a;

d - KO3PDOUUMEHT YCTONUYMBOCTM NPU LEHTPASIbHOM CHATUW;

bx(y) - KO3PPULMEHT YCTOMUYMBOCTM NPU CKATUW;

db - KO3IPOUUMEHT YCTONUNBOCTM NpU n3rmbe;

de - KO3PPUUMEHT YCTONMYMBOCTM MPU CHATUM C U3TMOOM;

bexy - KOIPPULMEHT YCTOMUYMBOCTM NPU CKATUM C U3rMOOM B ABYX NNOCKOCTAX.

IIpuioxenune B
(cmpaBouHoe€)

dusunueckune XAPaAKTEePUCTUKUN aNlOMUHUA

Tabnnua B.1- dusnyeckme xapakTepucTUKu

XapaKTepuCTuKmn 3Ha4veHue

Mogaynb ynpyroctu E, H/mm?2, npu Temnepatype, °C:
MmuHyc 70 0,735-10°

oT muHyc 40 go 50 0,700 - 10°
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XapaKTepucTUKu 3HaueHue
100 0,640 - 10°
Moaynb casura G, H/mm?, npu Temnepatype, °C:
MuHyc 70 0,274 - 10°
oT muHyc 40 ao 50 0,265 - 10°
100 0,255 - 10°
KoadduumeHT nonepeyHon gepopmaumm (MyaccoHa) v 0,3
KoadpduumeHT nnuHeiHoro pacwmpenHus a, °C* npu Temnepatype ot muHyc 70 0,23 -10*
80 100 °C
CpefiHee 3HaYeHue NAOTHOCTH p, Kr/m3 2700

MpumeyaHue - Jns NPOMEKYTOUHbIX 3HAYEHUI TemnepaTypbl 3Ha4YeHUs E u G cnefyeT onpenensto
JNINHENHOWN MHTEpNOAsALMEN.

Tabnuua B.2 - MNOTHOCTb aNNlOMUHUA

MapkKa AMr AB A01; AMuy, 1925; 1915 B95 AK8M3y
aNtoMNHUA A031;
A33
MnoTHOCTD, 2680 2700 2710 2730 2770 2850 2550
Kr/m3

Ipunoxenue I'
(o0s13aTesibHOE)

KoapdpuumeHnTbl ¢ ana pacueta Ha yCTOMUNBOCTb LLEHTPANIbHO CXKATbIX 3/1IEMEHTOB

B Tabnuue I.1 NoKasaHbl CXeMbl CEYEHUI, ANA KOTOPbIX B Tabnuuax [.2 1 [.3 HacToAwero
NPUNOXKEHUA NPUBEAEHbI 3HaYeHUA KoapduumneHTa ¢.

Tabnawnuya .1 - Cxembl ceyeHUn gna onpeaeneHuna koapduumenta ¢

Tun ceyeHuna
Homep

Tabanubl
ob603HavyeHune dopma 4

| bottite
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Tun ceyeHunn
Homep

Tabanubl
0603HavyeHne dopma 4

2 4L

Ta6aunuya .2 - KoappuumeHTbl ¢ yCTONUMBOCTU LLEHTPA/IbHO CKATbIX 31EMEHTOB ANA CeYEeHU I

TMna 1
FUBKOCTS KoaddnumneHTbl ¢ a5 anemeHTOB U3 aNIOMUHUA MAPOK
3N1EeMEHTOB AL31T; A031T1; 1925;

A A01M AMuM A31T4 AM2M AO31T5 AMI3H2 1915 1915T
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 1,000 1,000 0,995 0,982 0,946 0,936 0,915 0,910
30 0,985 0,955 0,930 0,915 0,880 0,865 0,838 0,830
40 0,935 0,900 0,880 0,860 0,818 0,802 0,770 0,758
50 0,887 0,860 0,835 0,812 0,763 0,740 0,696 0,676
60 0,858 0,820 0,793 0,766 0,705 0,675 0,615 0,590
70 0,825 0,782 0,750 0,717 0,644 0,605 0,530 0,500
80 0,792 0,745 0,706 0,665 0,590 0,542 0,440 0,385
90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 0,305
100 0,726 0,665 0,610 0,555 0,432 0,367 0,282 0,246
110 0,693 0,625 0,562 0,506 0,382 0,313 0,233 0,204
120 0,660 0,530 0,518 0,458 0,330 0,262 0,196 0,171
130 0,630 0,545 0,475 0,415 0,290 0,227 0,167 0,146
140 0,595 0,505 0,435 0,362 0,255 0,197 0,144 0,126
150 0,562 0,470 0,400 0,313 0,212 0,168 0,125 0,110

Tabnuua I.3 - KoadpduumeHTbl G yCTOMUNBOCTU LLEHTPAIBHO CXKATbIX 3/IEMEHTOB AJ18 CEYEeHUM
T™na 2
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FU6KOCT KoadpuumeHTbl ¢ ans anemMeHTOB U3 a/IlOMUHMA MapoK
/IeMEHTOB AL31T; AL31T1; | 1925;

A A01M AMuM A31T4 AM2M AO31T5 AMP3H2 1915 1915T
0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 0,990 0,983 0,967 0,960
20 0,975 0,950 0,940 0,920 0,885 0,880 0,867 0,860
30 0,922 0,895 0,878 0,862 0,820 0,808 0,790 0,775
40 0,877 0,842 0,822 0,807 0,760 0,742 0,715 0,695
50 0,832 0,796 0,773 0,750 0,700 0,678 0,638 0,613
60 0,795 0,752 0,725 0,698 0,635 0,607 0,560 0,530
70 0,757 0,713 0,680 0,647 0,574 0,538 0,482 0,450
80 0,720 0,670 0,635 0,597 0,520 0,480 0,413 0,380
90 0,690 0,632 0,588 0,545 0,466 0,422 0,348 0,305
100 0,657 0,593 0,543 0,498 0,410 0,360 0,282 0,246
110 0,625 0,553 0,500 0,450 0,362 0,310 0,233 0,204
120 0,590 0,515 0,460 0,408 0,316 0,263 0,196 0,171
130 0,560 0,480 0,420 0,370 0,280 0,228 0,167 0,146
140 0,527 0,445 0,385 0,333 0,237 0,194 0,144 0,126
150 0,497 0,412 0,352 0,300 0,205 0,166 0,125 0,110

Hpunoxenne 1
(0o0s13aTEILHOE)

KoadpdpuumeHT ycronunsoctm npu usrube ¢y

0.1 KoaddumuneHT dp ona pacyeTa Ha YCTOMUYMBOCTb M3rMbaembix 3/1€eMEHTOB ABYTaBPOBOrO,
TaBPOBOIO U LWBENNIEPHOrO CEYEHUA CeAyeT ONPeAEeNATb B 3aBUCUMOCTM OT PAaCcCTaHOBKM CBA3EN,
PacKPEenAOWMX CHaATbIM MNOAC, BMAA HArpPyskKM M MecTa ee npunoxeHua. [Npu 3Tom
npeAnonaraeTca, YTo HarpysKa AenCcTByeT B MIOCKOCTM HAaMbobLLEN KeCTKOCTU (/x> Iy), @ onopHble
ceyeHuA 3aKpenieHbl 0T 6OKOBbIX CMELLEHUI U MOBOPOTA.

0.2 [na 6ankn p[BYTaBPOBOrO CEYEHMA C ABYMA OCAMU CUMMETPUM ANA onpeneneHus
KoapouumeHTa pp He0bX0AMMO BbIYUCAUTL KO3PDULMEHT b1 no dopmyne
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2
I
netow(2] 2
e (a4.1)

rae U - KoadpPUUMEHT, BblMMCNAEMbIN cornacHo TpeboBaHUAM /1.3 HACTOALWLErO NPUNONKEHUS;

/ef - pacyeTHaA AJInHa 6ankn nnu KOHCO/N, onpeaenAaemasa CornacHo Tpe6OBaHMF|N\ 7.3.4
HacToAuWlero ceoga npasun,

h - nonHanA BbICOTa ceYEHMUS.

0.3 3HauyeHune koaddpuuymeHTta Y B popmyne (4.1) cneayet BblMMCAATL NO dopmynam Tabaumy,
4.1, 0.2 v [.3 B 32aBUCMMOCTU OT KO/IMYECTBA 3aKPENNEHNI CXKATOro NOACA, BUAA HAarpy3KM U mecta
ee NPU/IOXKEHUA, a TaKKe OT NapameTpa o, PaBHOrO:

a) AnAa npeccoBaHHbIX 4BYyTaBpOB

2

I
a-1542 2|
’ (8.2)

roe I = 0,423bit? - MOMEHT MHepuMM ceveHnsa npu cBobBOAHOM KpyyeHuu (3pecb b u t; -
COOTBETCTBEHHO WMPUHA U TO/ILLMHA NPAMOYro/IbHUKOB, 06pasytoLmx ceyeHme).

MpY HaNMUYUM YTONILLEHNI KPYTAOTro cedeHuns (bynub)

4

1,=u,4zzbg§+n“; .

rae D - anameTp 6ynb6;
- yncno 6ynbb B ceyeHuu.
6) ons cBapHbIX ABYTAaBPOBbIX 6aNOK NPU OTCYTCTBUM OTOOPTOBOK, YTO/LLEHMIA MO KpPasm M

3HaYMTE/IbHbIX YTONLWEHMIA B YI/1ax NapaMeTp a cneayeT onpeaenatb no ¢opmyne

gty

at’
o= 1+
H'.r ‘E'.r‘;

(a.3)

rae 0415 c8apHbIX U MPecco8aHHbIx 08ymasposbix 6asoK:
tf v bf - COOTBETCTBEHHO TOJILLMHA U WIMPUHA noAca 6anku;
h - pacctosiHMe mexay OCAMM NOSCOB;

a=0,5h;

0719 COCMABHbIX KrernaHbix 08ymasposbix 6asnoK:

tf - cymmapHasa To/LWKnHa INCTOB NnoAca U I'OpVI3OHTaJTbHOl7I NONIKN NOACHOIO YroJika,
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bf- LWNpPUHa INCTOB NOACAa,
h - paccTtoAaHnE mexay OCAMU NAaKEeTOB NMNOACHbIX TNCTOB,

a - CyMmMma BbICOTbI BepTMKaﬂbHOﬁ MNOJZIKN NOACHOTO YyroJika CTO}'ILLI,MHOIZ NaKeTa roOpn30OHTA/IbHbIX

JCTOB;
t - cyMMapHas TOALMHA CTEHKM U BEPTUKA/IbHbIX MOIOK NOACHbIX YrOKOB.
3HaueHue KoapduumeHTa ¢y B bopmyne (22) HacToALLEro cBOAA NPaBMA cneayeT NPMHUMaTb:
npu ¢1 < 0,667 b = d1;

npu ¢1 > 0,667 ¢p = 0,5 + 0,25d1 Ans anOMUHMA BCEX MApPOK, YKasaHHbIX B Tabauue 1
HacToALLLEero cBoaa npasu, 3a UckntoveHnem AMr3H2, AA31T1 n AA31T5, n ¢p = ¢1, HO He bonee
1,0 - pna antomuHua mapok AMr3H2, AA31T1 v AO31T5.

0.4 Ana paspesHoii 6aku ABYTaBPOBOro CEYEHUSA C OAHOM OCbO CUMMETPUM (pucyHok A.1) ans
onpegeneHuna KoapopuumeHTta ¢p HE06X0ANMO BbIMUCAUTL KO3 DUUMEHTbI b1 U G2 No dopmynam:

q11=1,4llllf—"@'£;

I, Iy R (£8.4)
m,=L4hFI—’-@Q'E;

I, I, R (A.5)

y= MIJ(M'?, +B,)° +c* +(057, +B!)l (A.6)

B dopmynax (4.4) - (4.6):
G - KOadDULMEHT, 3aBUCALLMIA OT BUAA HArpy3KM U NpUHUMaembli no Tabavue A.4;

hi, hz - pasamepbl, yKkasaHHble Ha pucyHke 4.1;

_ Y,
, ===
h - oTHOCUTENbHaRA KOOPAMHATA TOUKM MPUAONKEHUA HArPY3KU CO CBOMM 3HAKOM (CM.
pUCYyHOK A.1);
-Ell 2
B, =|0.43-0, — n—1),
h
I
>y,
3pecb 1Hs (roe I, I, - MOMEHTbI MHEPLUWMN COOTBETCTBEHHO CXATOFO M PACTAHYTOrO

NnoACoB OTHOCUTE/ZIbHO OCU CUMMETPUN cequvm);
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» 1(ILd, P
e?=—|224+0047, —
I| 1 *h?

¥ ¥

30ecb It - MOMEHT MHEpPLMU NPU KpyvyeHun [cm. 0603HaveHnAa K popmyne ([.2) HacToAwero
NPUNOXKeHUA].

3HayeHune KoapoduumeHTa ¢p B bopmyne (22) HacTosLLero cBoAa NpaBua cnesyeT NPUHUMATL:

npu ¢2 <0,667 ¢p = d1;

1
®, = :p.[ﬂ,‘_i+ﬂ i+—"]]
npu ¢2 >0, LA £ ONA aNIIOMUHUA BCEX MApOK, YKa3aHHbIX B Tabanue

1 HacToAwero ceoaa npasua, 3a UckntodeHnem AMr3H2, AO31T1 n AA31T5, gna KoTopbix &2
cnepyet BbluMCAATb No popmyne (4.5) n npuHMMmaThL He 6onee 1,0.

Ta6aunuya A.1- KoapoduumeHT Y ans 6anok A4ByTaBpOBOro ceYeHUs ¢ ABYMA OCAMU CUMMETPUM

Koadopuument P
Ans 6anok 6es 3akpenseHns B nposaete npu HaAMYKUK He
MeHee ABYX
npu cocpeoToYEHHOM npw paBHOMEpPHO [POMEXKYTOUHbIX
KoabdMLMeHT o HarpysKe, NPUIOKEHHOM K pacnpep,eneHHouﬁ Harpyske, 3aKkpenneHuii
nosicy NMPUIOKEHHOM K nonacy BEpXHero nosca
AeNnsAWmxX NposeT Ha
paBHble YacTy,
BEpPXHEMY HUXHEeMY BEpPXHEMY HUKHEMY | | aaoBcuMOo OT MecTa
NPUNOXKEHWUS HArPy3KK
1 2 3 4 5 6

0,1 0,98 2,80 0,91 2,14 1,20
0,4 0,98 2,84 0,91 2,14 1,23
1,0 1,05 2,87 0,95 2,17 1,26
4,0 1,26 3,05 1,12 2,35 1,44
8,0 1,47 3,29 1,30 2,56 1,65
16,0 1,89 3,75 1,68 2,94 1,96
24,0 2,24 4,10 2,00 3,22 2,24
32,0 2,56 4,45 2,28 3,50 2,49
48,0 3,15 4,97 2,73 3,99 2,91
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Koadpopuument P
Ans 6anok 6e3 3akpenseHns B nposaete Npwu HaMYUKN He
MeHee ABYX
npw cocpeioTOYEeHHOM npu paBHOMEpPHO MPOMEXYTOUHbIX
KosbdMLMeHT o HarpyskKe, NPUNOXEHHON K pacnpep,eneHHovﬁ Harpyske, 3aKkpenneHuii
noscy NPUNOXKEHHON K noAcy BepXHero nosca
AenAwmx nponeT Ha
paBHble YacTy,
BEPXHEMY HUXKHEMY BEpPXHEMY HUKHEMY | oo ecuMo OT mecTa
NPUNOXKEHWUA HATPY3KK
1 2 3 4 5 6
64,0 3,64 5,50 3,15 4,45 3,33
80,0 4,10 5,95 3,50 4,80 3,64
96,0 4,48 6,30 3,89 5,15 3,96
128,0 5,25 7,04 4,48 5,78 4,50
160,0 5,92 7,77 5,04 6,30 5,01
240,0 7,35 9,17 6,30 7,56 6,09
320,0 8,54 10,40 7,32 8,40 7,00
400,0 9,63 11.48 8,16 9,38 7,77

Tabnuua 4.2 - KoadpduumneHT Y ana 6anok 4BYTaBPOBOro CEYEHUA C 4BYMA OCAMU CUMMETPUMN

npun ogHOM 3aKpenieHuu 6anku B cepeguHe nponeta

Bupa, Harpysku MecTo NpUAOKEHUA Harpysku Koaddpuument Y

CocpepoToyeHHasn B cepeaunHe nposeta $ =175y,
(He3aBMCMMO oT YPOBHS
NPUNOXKEHUSA)

CocpepnoToyeHHas B yeTBepTH Nposeta K BepxHemy $=1,14¢,
noscy

PaBHOmepHO pacnpeaeneHHana |K BepxHemy noscy

CocpepnoToyeHHas B ueTBepTn NposeTa K HUKHeMmy =16y
noscy

PagHOmepHO pacnpegeneHHaa K HMXKHemy noAacy g =13y

MpumeyaHue - 3a4ecb 3HaYeHue Y1 cneayeTt NpMHUMATL No rpade 6 Tabanubl 4.1.
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Tabnuua [A.3 - KoadduumeHt Y pna KOHCONEN ABYTAaBPOBOro CEUEHMA C ABYMA OCAMM

cummeTpumn
KoadbdunumeHT Y npu Harpyske, NpuaoKeHHOM K noacy
KoadoumumeHT a
BEpXHemy HUXXHEMY
4 0,875 3,640
6 1,120 3,745
8 1,295 3,850
10 1,505 3,920
12 1,680 4,025
14 1,855 4,130
16 2,030 4,200
24 2,520 4,550
32 2,975 4,830
40 3,290 5,040
100 5,040 6,720

Tabnuua A.4 - KoapduumeHT ¢ ana 6anoK ABYTaBPOBOro CE4EHUA C OAHOMN OCbIO CUMMETPUU

CocpepgoTtoyeHHan
. PaBHOMepHO MomeHT Ha ogHOM
Bua, Harpy3sku Yucrbi n3rnb cuna B cepeauHe
pacnpegeneHHan KOHLe 6aiKku
nponeta
KoapduumeHT g 1,00 1,12 1,35 1,75
¥y
]
! o |
\ % |
- & |
i
il LT
X & % l.[_ e S SR
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PucyHok /[].1 - Cxema gBYTaBPOBOro ce4eHUs ¢ O4HOM OCbI0 CUMMETPUM
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0.5 YcToMumBOCTb 6anoK LIBENNEPHOro CeYyeHus cnedyeT MNpPoBepATb TaK Ke, Kak 6anok

[ABYTaBPOBOrO CEYEHWs, NPU 3TOM A BbIMMCAATL Mo dopmyne (4.2); HakAeHHble 3HaYeHUs op

YMHOXaTb Ha 0,7.

3Hauenwus Iy, Iy v I B popmynax (4.1) u (4.2) cneayeT npMHMMATL A8 WBEAepa.

Ipuaoxenne E
(o0s13aTE/IBLHOE)

Pacuer BHEUEHTPEHHO CXKaTbiX U CXKaTo-n3rmbaembix 31IeMeHTOB

Tabnnua E.1 - KoapdpuumeHTbl yctoinumBoctu ¢ ANA NPOBEPKU YCTOMUUBOCTU BHELLEHTPEHHO

CXKaTbiX (CXKaTo-u3rnbaembix) CNAOLWHOCTEHUYATbIX CTEPXKHENM B NI0CKOCTU A,eNCTBUA MOMEHTA,

coanap,alou.l,eﬁ C NNOCKOCTbIO cCUuMMeETpPUun

YcnoBHasn 3HayeHune ¢. Npy NpUBeSEHHOM OTHOCUTE/IbHOM 3KCLEEHTPUCUTETE Mef
rmbkocTb &

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5
0,5 990 980 973 937 905 880 850 920 767 725 | 657
1,0 947 907 872 837 807 778 752 725 680 637 | 583
1,5 880 832 793 758 726 700 507 647 607 570 | 518
2,0 817 765 723 687 656 627 457 580 540 507 | 463
2,5 750 695 652 617 587 560 410 515 482 452 | 413
3,0 677 618 578 545 517 495 472 455 425 400 | 367
3,5 593 542 505 475 453 434 415 398 374 355 | 325
4,0 505 436 435 412 393 378 362 350 327 312 | 288
4,5 425 395 374 356 342 328 315 306 288 275 | 255
5,0 358 338 320 307 295 285 275 268 253 242 | 227
5,5 303 287 276 265 257 248 242 235 225 215 202
6,0 257 246 238 230 223 218 213 208 198 192 | 180
6,5 222 212 207 202 197 191 187 183 175 170 161
7,0 192 187 181 177 172 168 165 161 155 150 | 145
8,0 148 145 142 139 137 134 132 129 126 123 120
9,0 120 117 115 113 111 110 108 107 105 102 100
10,0 097 095 093 092 091 090 088 087 085 084 | 082
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OKoHyaHue mabauusl E.1

YcnoBHas 3HayeHune . Npy NpUBELEHHOM OTHOCUTENIbHOM SKCLLEHTPUCUTETE Mef
uBKocTs A 2,0 | 25 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0

0,5 567 500 445 360 302 257 225 203 182 165
1,0 505 445 394 323 272 235 205 186 167 151
1,5 452 398 355 292 247 215 188 171 153 140
2,0 405 358 320 265 227 197 175 158 142 130
2,5 362 322 290 242 208 182 162 146 132 121
3,0 323 290 262 220 192 167 150 135 123 114
3,5 288 260 236 202 175 155 140 126 116 108
4,0 257 233 214 184 159 144 130 117 109 101
4,5 230 210 193 167 146 132 121 no 102 095
5,0 205 190 175 152 135 123 113 103 096 090
5,5 185 172 160 140 125 115 105 097 090 085
6,0 166 155 145 128 115 106 097 090 085 080
6,5 148 141 132 117 107 097 090 085 080 075
7,0 135 128 120 108 098 090 085 080 075 070
8,0 112 107 100 091 085 080 077 072 067 062
9,0 094 090 086 080 076 072 067 063 059 055
10,0 080 077 075 070 067 062 060 056 052 048

MprmeyaHusn

1 3HayeHua KoadpdnuneHToB P. B Tabaunue ysennyeHol B 1000 pas.

2 3HayeHus Pp. cnegyeT NPUHUMATD He Bbllle 3Ha4YeHUN ¢.

Tabanua E.2 - KoapdpuumeHTbl ycToMumMBOCTU de ANA NPOBEPKU YCTONUUBOCTU BHELLEHTPEHHO
COKaTbiX (CKaTo-U3rMbaemblx) CKBO3HbIX CTEp)KHel B MNNOCKOCTU AEWCTBMA MOMEHTa,
CoBNaAaoLLeil C NOCKOCTbIO CUMMETPUM
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YcnoBHas 3HayeHue d)e npun npneegeHHOM OTHOCUTE/IbHOM 3KCUEHTPUCUTETE Mef
ru6KocTs A 01 | 02 0,3 0,4 0,5 06 | 07 0,8 1,0 | 1,2 | 1,5
0,5 950 | 883 | 825 | 755 | 718 | 660 | 635 | 605 | 540 | 495 | 436
1,0 882 | 810 | 756 | 693 | 660 | 609 | 582 | 548 | 496 | 453 | 405
1,5 872 | 753 | 684 | 643 | 607 | 568 | 534 | 507 | 458 | 420 | 375
2,0 773 | 700 | 640 | 593 | 558 | 523 | 492 | 468 | 423 | 390 | 347
2,5 712 | 637 | 585 | 543 | 508 | 477 | 450 | 427 | 390 | 358 | 320
3,0 640 | 575 | 530 | 488 | 458 | 430 | 408 | 387 | 355 | 327 | 294
3,5 565 | 507 | 467 | 432 | 410 | 385 | 365 | 350 | 321 | 297 | 270
4,0 490 | 442 | 410 | 382 | 363 | 343 | 327 | 313 | 290 | 269 | 247
4,5 418 | 382 | 357 | 335 | 320 | 304 | 290 | 280 | 260 | 243 | 223
5,0 353 | 328 | 309 | 293 | 280 | 268 | 257 | 249 | 233 | 219 | 202
5,5 300 | 282 | 267 | 256 | 245 | 237 | 228 | 222 | 208 | 197 | 183
6,0 256 | 242 | 233 | 223 | 216 | 210 | 202 | 197 | 187 | 178 | 166
6,5 220 | 210 | 205 | 197 | 190 | 185 | 182 | 175 | 167 | 160 | 150
7,0 192 | 186 | 180 | 173 | 169 | 165 | 162 | 157 | 150 | 145 | 136
8,0 150 | 145 | 142 | 139 | 135 | 133 | 130 | 127 | 122 | 120 | 112
9,0 120 | 117 | 115 | 112 | 110 | 108 | 107 | 105 | 101 | 098 | 095
10,0 097 | 096 | 095 | 093 | 092 | 091 | 090 | 087 | 085 | 083 | 082

OKoH4YaHue mabauysl E.2

VCNOBHAS 3HayeHue ¢ NpU NPUBELEHHOM OTHOCUTENBHOM IKCLEHTPUCUTETE Mef
rm6KkocTs A 2,0 2,5 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
0,5 370 | 320 282 323 | 196 | 170 | 157 | 143 122 110
1,0 342 | 296 262 213 | 182 | 155 | 145 | 130 113 096
1,5 318 | 275 243 198 | 170 | 144 | 134 | 120 105 090
2,0 294 | 257 227 185 | 159 | 135 | 125 | 112 100 084
2,5 273 | 240 213 173 | 150 | 127 | 117 | 105 095 079
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VCnoBHas 3HayeHune . Npy NpUBeSEHHOM OTHOCUTE/IbHOM IKCLEHTPUCUTETE Mef
uBKocTs & 20 | 25 3,0 4,0 5,0 6,0 7,0 8,0 9,0 10,0
3,0 253 222 197 164 142 121 111 100 092 075
3,5 232 206 185 155 133 115 106 095 087 072
4,0 213 190 172 145 125 110 100 090 083 070
4,5 195 177 160 135 117 105 094 086 080 067
5,0 178 162 148 127 110 098 089 082 076 064
5,5 163 150 137 120 105 094 084 077 072 062
6,0 150 138 128 112 098 090 080 073 068 060
6,5 136 127 118 103 094 085 076 070 065 058
7,0 125 117 108 096 090 081 072 067 062 056
8,0 105 100 092 086 082 072 065 060 056 052
9,0 090 087 081 077 072 065 058 055 050 048
10,0 080 076 071 068 064 057 052 048 044 044
NMpumedyaHuna
1 3HayeHun KoaddnuneHToB P, B Tabauue ysennyeHbl B 1000 pas.
2 3HayeHus ¢, cnegyeT NPUHUMATL He Bbllle 3HaYeHui .

Tabnwnua E.3 - KoapduumeHTbl BAMAHUA POpMbI ceueHusa n

3HayeHuAa n npu

Tun 0< i <5 A >5
Cxema ceyeHUa 1 aKCUuEeHTpUCHTEeT Ai/Aw
ceyeHunA 5<L
5<m<|0,1<
0,1<m<5 m<
20 m<5
20

' _:} %S 10

2 —
YA * 0,85

b

t/h=0,25
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3Ha4eHuA n npum

Tun <i< A>S
Cxema ceyeHUnA 1 aKCUEeHTpUCUTET Ai/Aw
ceyeHua 5 < <lox 5<
m<|0,
0,1<m<5 m<
20 m<
20
3 —_—
é - 0,75+ 0,02 0,85
4 2 Ry (1,35 - 0,05m) -
@ [ﬂ ) 0,01(5 - m)™ L1
, -m
< t/h=0,25 ( )
> (1,45 - 0,05m) -
0,25 - 1,2
0,01(5-m)A
48 a4l A9 A
I | ! 05 (1,75-0,1m) - Lys
"-:_’ _ “FEE__L ICosA |y Mos4. ' 0,02(5 - m)* ’
L] & !
E ﬁ‘l”
(1,90 -0,1m) - 1,4 -
>1,0 - - 1,3
0,02(6 - m)A 0,02
6
L Ard o a
q]_‘_}.\__—t] ] q,[l—uﬁ{s— m}:] ns
N
A3 a1/h<0,15
7 n - .
- 1 ]
i B f-os]
L 1 1 J k
] 1
%'-; 0,15
8 (0,75 - 0,05m) -
0,25 - 1,0
0,01(5-m)&
o o
I (0,5-0,1m) - 0,02(5
4 L 0,5 _ 1,0
FH = -
0,54, | —Lr
(0,25 - 0,15m) -
>1 _ 1,0
0,03(5 - m)A
9 (1,25 - 0,05m) -
0,5 1,0

0,01(5 - m) A
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3Ha4eHuA n npum
Tun 0<A<s As>s
Cxema ceyeHUnA 1 aKCUEeHTpUCUTET Ai/Aw
ceyeHunA 5<L
5<m<|0,1<
0,1<m<5 m <
20 <
20
ki ¢ E _L—-g (1,5-0,1m) - 0,02(5 o
; -:.-. ; - i e i _L 2 1 i 7
xdj | - m)
10 0,5 1,4
A 4, B—— _ 1,35 +
’* = e 10 | 1,6-001(5-m)A | 16 | - 16
~ s T o
0,54, 0,254, - 1,3+
2,0 - -m)k 1,8 ’ 1,8
1,8 - 0,02(5 - m) 0.1m
11 1,45 +
0,5 1,45 + 0,04m 1,65 1,65
0,04m
° ey 1,8+
4, 9 0,54, i 7 1,0 1,8+0,12m 2,4 2,4
T—_1:|_ i, _T._ _l_ 0,12m
: T
0,54, I =
0,54, | 1,5 |2,0+0,25m+0,1A - - -
2,0 |3,0+0,25m+0,1% - - -

MprmeyaHusn

1 [ns TMNOB ceyeHuin 5 - 7 Npu noacyete 3HaYeHUn Ag/A,, Naowazab BEPTUKANbHbIX 3/1eMEHTOB MOOK

He cneayeT y4YnTbiBaTb.

2 [nA TMNOB ceYeHul 6 - 7 3HAYEHUA Ns cneayeT NPUHMMATL PaBHbIMKW 3HAYEHUAM N 414 TMNa 5 npu

TeX e 3HaueHUsAx As/Au.

Tabnuua

LWapHUPHO-ONEPTLIMM KOHLLAMMU

E.4 - lNpuBeaeHHble OTHOCUTE/IbHbIE 3KCLLEHTPUCUTETbI Mef ANA CTEPXHEW C

3I'IIOpr MOMEHTOB

I

3HaYeHME Mef NPU Mef1, PABHOM

0,1

0,5

1,0

1,5

2,0

3,0 | 40 5,0

7,0

10,0 | 20,0

0,10

0,30

0,68

1,12

1,60

2,62 | 3,55 | 4,55
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3HaYeHMe Mef NPU Mef1, PABHOM

3ntopbl MOMeHTOB | &

0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 | 10,0 | 20,0
2101010,17(1039 (068 1,03 ] 180|275 3,72 | 5,65 | 860 | 18,50
31010(0,10(0,22 (0,36 (055 ]| 1,17 195|277 | 4,60 | 7,40 | 17,20

§ ==10 41010{(010{010|0,18)030]|057)103]{1,78] 3,35] 5,9 | 15,40
H'N M, 510,10 0,10 { 0,10 | 0,10 { 0,25 ] 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
60101 0,10 { 0,10 | 0,10 { 0,20 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
710,10 | 0,10 |{ 0,10 | 0,120 | 0,20 | 0,10 | 0,10 | 0,20 | 0,50 | 1,70 | 9,50
1010031068 1,12 | 1,60 | 2,62 | 3,55 4,55 | 6,50 940 | 19,40
2101010,22 (0,46 (0,73 (1,05 188 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
310101(0,17(10,38 (058 (0801 1332001277 ] 4,60]| 740 17,20
R 41010 (0,14(032|049 066 | 1,05 1,52 | 2,22 | 3,50 | 5,90 | 15,40
M, ” ’ ’ ’ ' ' ’ ’ ’ ’ ’ ’
51010 10,10 (0,26 | 0,41 ( 0,57 10,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
61010 10,16 { 0,28 | 0,40 [ 0,52 1 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
710101022032 (042(055]09 |1,10| 1,35 2,20 | 3,50 | 10,80
1(010|0,32 0,70 1,12 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 | 19,40
2101010,28 (10,60 [ 090 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
31010(0,27 1055|084 115 |1,75| 2,43 | 3,17 | 4,80 | 7,40 | 17,20
P 41010 (0260520781101 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
MET—_ u,
510101025052 (0,78 (1,0 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
610101 0,28 (0,52 (0,78 (1,10 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
7101011032052 (0,78 (1,20 155|190 | 2,60 | 3,75 | 5,50 | 13,00
1010|040 ]080)1,23 | 168|262 355]4,55]|6,50]910 ] 19,40
05 210101040 1(0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
MITI-_-‘ET_-—-: A, 310101040 (0,77 | 1,17 (1,55 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
41010(040(0,75|12,23 155|230 )305{380]5,30] 760 17,50
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3HauYeHNE Mef MPU Mef1, PABHOM
3ntopbl MOMeHTOB | &
0110510 15] 20 (30|40 50] 70 | 10,0 20,0
5]10101(0,40 (0,75 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
6 |0101(0,40 (0,75 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50
710101(0,40 (0,75 ] 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,00
Obo3HaveHus, npuHamele 8 mabnuye E.4:
M, 4 M,
M = —-—;E=_
=Ty W, M,

Ipunoxenue K
(cpaBo4HOE€)

BuAbl KpenaeHuit orpaXkaaloLLmnX KOHCTPYKLMA

Tabnuua X.1- Hanbonee pacnpocTpaHeHHble BUAbI KPenieHU OrpaXKAaoWwmx KOHCTPYKLNIA

HopmaTtmsHbIN
OnucaHue KpenneHua HasHauyeHue npoayKuum
LOKYMEHT
3aKknenka  BbITAXHAA  aalOMuHMeBaa  c|dnaA KpenaeHua 3/1eMEHTOB FOCT 10299;
CEPAEYHMKOM M3 HepKaBelwen CTaiu UAU[NpumbIKaHUA " 3N1eMeHTOoB
KOPPO3UOHHO-CTOMKME 3aKNENMKN|KOHCTPYKLMIN mexay coboit TOCT 10300;
pa3nMYHOro gMameTpa rOCT 10301
FOCT 10304
BbontoBoe coeanHeHue (B TOM uncne Wwanba,|0ns  KpenneHua  31eMEHTOB K FOCT 7798;
ralika) Hecywer KOHCTPYKUMM, a TaKkKe
31EMEHTOB  KOHCTPYKLMI  mexay TOCT5915
coboim
BuHTOBOE COeayHeHMne Ana KpenaeHma 3/1eMeHTOB OCT 11738
KOHCTPYKLMIA mexay coboi
Ipuiaoxenne U
(pexoMeHayemMoe)
KoHcTpynpoBaHue cBapHbIX cOoegUHEHUM
Tabnuua N.1
Bua cBapHoro coeanHeHus PekomeHaaumm

CTblKoBOE coeanHeHne

[onxHa 6biTb 06A3aTENbHON pasAeska KPOMOK,
BbiIpybKa ¥ noaBapka wWwBa. Mpu coeguHeHUu
/INCTOB Pa3HOM TOAWMHbI 6onee TONCTbIN A0NKEH
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Bua, ceapHoro coeauHeHua

PekomeHpgaumu

6bITb CKoweH, B cooTBeTcTBMM ¢ TOCT 14806. AnA
b6onee ycnewHoro conpoTUB/IEHNUS YCTaNOCTHbIM
HanpAXeHMAM BbICTYN CBApHOro LWBa Hag
NAOCKOCTbHO coeAnHAEMOro anemeHTa
HeobxoaMmo YCTPaHUTb. [0 BO3MOXHOCTU He
pekomeHAyeTCcA MNPUMEHATb Mepecekarowmecs

LBbl

CoepguHeHMe BHaXNeCTKy

i min

Bo wu3bexkaHne u3rMbarolWmx HanNpsKeHuin B
CBApHOM LUBe HeobxoaMma MoCTaHOBKa LUBOB C
ABYX CTOpPOH. Kak npaBuno, pasaesika KpOMoK He
TpebyeTca

TaBpoBoe coegmHeHue

HeobxoamMma TwaTenbHas MNOAFOHKa Topua
BEPTUKAZIBHOTO 3n1emMeHTa K nnactuHe. CBapka
OONIKHA  OCyLEeCTBAATbCA B KOHAyKTope. Kak
npaBuao, pasgenka KpoMoK He Tpebyetca. Ecam
BO3MOXKEH n3rno CTEHKM, HeobxogMmo
npeaycMOTPETb CBAPHOM LLIOB C ABYX CTOPOH

Mpn onupaHMM AnctTa Ha pebpo KecTKoCTH, B
Clydae ec/iM  AUCT  MoABepraeTca  uUsruoy,
pekomeHAyeTcA MepemMecTUTb CBApPHOM LWOB B
CTOPOHY oT  pewcTeuA MaKCMMabHOrO
n3rnbatoLLero MOMeHTa

[na BOCNPUATUA MOMEHTa TaBPOBOE COeMHEHNE
OOMKHO 6bITb  YCMAEHO YrioBbiMM  pebpamu
KecTKocTu. Pebpo Ao0/KHO O6bITb NpUKpenieHo
TaK, 4Tobbl yrnoBol WoB Obln HenpepbiBEH BO
n3bexkaHve obpasoBaHMA KPaTepPOB

OT6opTOBaHHbIE 3/7E€MEHTbl B  pe3epByapax
AOJIXKHbI ObITb PAcMNONOKEHbI NOA NPAMbIM YF/T0OM
K NPUBapUBaEeMOMY 3/1EMEHTY C LLe/Ibi0 CHUMXKEHMUSA
M3rnbaloWwmx HanpsKeHuin B cBapHOm wse. He
JOMYyCKaeTca NpMBApKa 3aKPYrIeHHOro KOHUaA
3/1eMeHTa
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Bua, ceapHoro coeauHeHua

PekomeHpgaumu

PeI-(OMEH,CI,YETCﬂ NMPUMEHATb lCI,BOl\;1HbIe yrnosble
WwBbl, nNpeaycMmatpumsarouluime coeamHeHne BCTbIK
NN BHaxXNecTKy

YcunutenbHas CTbIKOBas HaKlagKa /lydlle BCero
MOXEeT  OblTb  BbIMNONHEHA W3  3/1eMeHTa
pomboBmaHON GOpPMbI CO LLIBaAMM, MPOXOAALLMMM
33 KOHLEBble TOYKM JiucTa. ITO CHUNKaeT
MaKCMMasibHble  CpPe3alolime HanpaXeHua B
YrIOBbIX WBaX MO CPAaBHEHUIO C NPAMOYFO/IbHOM
HaKAa4KoM

Mpu nepecevyeHnn rnasHbIX HaNoK C anemeHTaMun
nepebopok u neperopodoKk, BO u3berKaHue
BO3HMKHOBEHMSA B MeCTax WX nepeceyeHnn
BbICOKMX MECTHbIX HanpaMeHui Heobxoauma
nocTaHOBKa nonepeyHbix pebep

Pebpa ¥ecTKocTy, npeaoTspalaowme
nedopmaumio U3  MAOCKOCTU CTeHKM 6ankmy,
OO/MKHbl  MMETb  KOHCTPYKUMIO KpenjaeHua K
MoJIkaM C Le/blo Nepesayn yCUAnii oT CTEHKU K
noJsikam 6anku

Bbipesbl A0/KHbI  BblTb  3aKPYrEHHbIMU  BO
nsbekaHWe KOHLEHTPATOPOB HaMpAXKeHun B
yrnax. Ecnv B mecTe Bbipesa npeaycmaTpusaeTcs
ycuneHve, TO HeobxoAMMO nNpeaycMOTpeTb,
yTo6bl CBApPHOW LWOB ABAAACA OOCTAaTOYHbIM ANA
BOCNPUATUA BCEWN HarpysKku, KoTopas nepeaaerca
Ha YCWAMTENbHbIN 3n1emMeHT. [na Hebosblunx
Bblpe30B C/edyeT npeanoyectb cayyan «b»
cnydalo «A»,  uyto  obneryaer  MOATOHKY
YCUAUTENBHOTO afeMeHTa n yAaydwaer
NPOTUBOAENCTBME YCTANOCTHLIM HaNPAXKEHUAM
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PekomeHpgaumu

B KpoHWTEMHaxX, MPUKPENIEHHbIX K MNOJIKaMm,
4acTtu NONOK OoTAa/IeHHble oT CTEeHKMH,
BOCMPUHMUMAIOT MEHbLUME YCUAMA, YEeM YacTb,
NPMMBbIKAOWasa K CTeHKe. JTO MpPUMBOAMT K
BbICOKUM 3Ha4YeHNAM Hal'lpﬂ)KeHVIVI B
LEHTPaNbHOM YacTn No/oK. YTobbl pacnpenenunts
Hanps»KeHna no wey 6onee pPaBHOMEPHO,
HeobxoaMma NOCTAaHOBKA pebep KecTKocTy,
nepearoWwmx Harpysky Ha CTEHKY OCHOBHOrO
31eMeHTa

Kntoyesble c10Ba: antoMUHMEBbIE CM1aBbl, aNlOMUHMEBbIE cTpouTenbHble KOHCTPYKL U 3,C|,aHM[;1 n

COOpPYEHWI, cocToAHMe nonydpabpukaToB, 0cobble YCNOBMA IKCMIyaTaLMM Orparkaarolmx u

HECYyWUNX aItOMUHUNEBDLIX KOHCTp\/KLI'Mﬁ, PacCyeTHbIE XapPaAKTEPUCTUKN MaATEPUANOB U COG,CIMHEHMI‘;L

OPUKUMOHHbIE U PpRaHUEeBble coegmMHeHUA, Gpe3epoBaHHbIE TOPLLbI, YC/IOBHbIN Npeaen TEKYYECTH,

YCTOMYMBOCTb, MPOYHOCTb, KOIPODUUMEHTbI, Y3/bl, CTEPXHU, LUEHTPA/SIbHO WM BHELEHTPEHHO

CXartble, nsrnbaemole 3/1IEMEHTDI,

NPOEKTUPOBAHME ANOMUHUEBLIX KOHCTPYKUMIA, Tpynmnbl

a/IlOMMHMEBBIX KOHCTPYKLMIA, 3N1€MEHTbl KOHCTPYKLMI, KONOHHbI, CTOMKK, depmbl, CBA3K, HBanKuy,

MeMbpaHbl.
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