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1 UCNONTHUTENU - AO "HWUL, "Crpoutenbcteo” LHUUCK nm. B.A. KyyepeHKo, nHctutyt LHUUMCK
um. MenbHukosa, 3A0 "METAKOH LIEHTP"

2 BHECEH TexHW4yecKnm KomuTeTom no ctaHgapTtusaumm TK 465 "Ctpoutensctso”

3 NOArOTOB/EH K YTBEPKAEHUIO [denapTameHTOM rpagoCTPOUTENbHON AEATEeNbHOCTU WU
apXUTEKTYpbl MUHUCTEPCTBA CTPOUTENBLCTBA W MKUAMLLHO-KOMMYHaNbHOTO X03aicTBa Poccuintckoit
denepaunn (MuHcTpoli Poccun)

4 YTBEPAEH Mpukazom MUHUCTEPCTBA CTPOUTENBCTBA U HKUIULLHO-KOMMYHAJ/IbHOTO X03ACTBa
Poccuiickoit depepaumm ot 16 aexkabps 2016 r. N 948/np v BBeaeH B aeictene ¢ 17 uioHa 2017 r.

5 3APETMCTPUPOBAH ®depepanbHbiM areHTCTBOM MO  TEXHMYECKOMY PEryamMpoBaHUI0 MU
meTtponorun (PocctaHpapt). Mepecmotp CM 128.13330.2012 "CHuM 2.03.06-85 AntomuHUeBbIe
KOHCTpyKLUMN"

B cnyyae nepecmoTpa (3ameHbl) MAM OTMEHbl HACTOALLErO CBOAA MPaBW/ COOTBETCTBYHOLLEE
yBegomneHve byaetr onybaMKoBaHO B ycTaHOBAEHHOM mnopsgke. CooTBeTcTByloWan MHbopmaLms,
yBeAOMNEHNE U TEKCTbl Pa3MEeLLAloTCA TakKe B MHPOPMaUMOHHOM cucTeme o6LLEro No/ib30BaHMA - Ha
odunumanbHom caiite paspabotumka (MuHcTpoli Poccum) B cet MHTepHeT.

BeeneHune

HacToswmin cBoA NpaBM COCTaBAEH C Le/bto NOBbIWEHMA YPOBHA 6€30MacHOCTM Ntoael B 34aHMAX
N COOPYKEHMUAX U COXPAHHOCTU MaTepPUasbHbIX LeHHOCTEN B COOTBETCTBUM ¢ PesepanbHbIM 3aKOHOM OT
30 pekabps 2009 r. N 384-d3 "TexHuyeckui pernameHT o 6e30nNacHOCTU 34aHUA U COOpPYKeEHUN",
NOBbIWEHMA YPOBHA rapMOHMN3aLMM HOPMATUBHBIX TPeB6OBaHUI C €BPONENCKUMU U MEXKAYHAPOLHbIMU
HOPMAaTUBHbIMWU [OKYMEHTaMM, MPUMEHEHUA eOUHbIX METOAOB OnpenefieHUs 3KCMAyaTauuoHHbIX
XapaKTePUCTUK U METOL,0B OLEHKW.

MepecmoTtp CM 128.13330.2012 BbINOAHEH CAeAYOLWMM aBTOPCKMM Koanektueom: AO "HULL
"Crpoutenbcteo" LLeHTpasibHbIA HAyYHO-UCCAEA0BATENbCKUA MHCTUTYT CTPOUTE/IbHBIX KOHCTPYKLMIN UM.
B.A. KyuepeHKo B cocTaBe CneumasncToB: A-pa TexH. HayK, npodeccopbl N.U. Beasakos, M.4. Oaecckuis,
H0.B. KpuBuoOB, KaHA. TexH. Hayk M.WU. Tykosa, B.C. UetaunH, E.P. MauenunHckmin, mnHxeHepbl J1.C.



CowHukosa, M.M. KonecHukos; 3A0 "MeTakoH ueHTpP" uHXeHep E.B. Anekceesa, LUHUWUNCK wum.
MenbHMKOBA: A-p TeXH. HayK B.K. BocTpoB, KaHA. TexH. Hayk W.J1. PyxaHcKuit.

1. O6nacTb NnpumeHeHns

1.1 HacToawmwmit cBog yCTaHaBAMBaET MNpaBuaa MNPOEKTUPOBAHUS CTPOMUTE/bHbLIX aJlOMUHUEBBIX
KOHCTPYKLMMN (fanee - KOHCTPYKLUMU M3 aNtoMUHUA N allOMUHUEBBIX CMJ1IAaBOB) 343aHWUI MU COOPYMKEHUN.

MpaBuna He pPacnpOCTPaAHAOTCA Ha NPOEKTUPOBAHUE aANIIOMUHUEBBLIX KOHCTPYKUWUI MOCTOB W
KOHCTPYKLMA 343aHUA U COOPYMKEHWUWN, NOABEPraloWMXCcd MHOFOKpaTHOMY BO3LENCTBUIO HArpysok
(ycTanoctHaa NnpoYyHOCTL), @ TaKKe HenocpeacTBEHHOMY BO3AENCTBMIO NOABUMKHbBIX UM AUHAMUYECKMX
Harpy3oK namn Bo3aencTemio Temnepatypbi cebiwe 100 °C.

1.2 Mpn NPOEKTUPOBAHUN KOHCTPYKLUMINA, HAXOAALWMXCA B OCODObIX YCNOBUAX 3SKCMIyaTauum,
KOHCTPYKLMA YHUKaNbHbIX 34aHUA W COOPYKEHWUIN, a TaKKe CneumanbHbIX BUAOB KOHCTPYKUMIA
HeobxogMmo cobnoaate TpeboBaHMA, NpPeayCMOTPEHHbIE COOTBETCTBYHOLWMMU HOPMATUBHbLIMMU
OOKYMEHTaMMU, B KOTOPbIX OTPa*KeHbl 0COBEHHOCTUN PaboTbl 3TUX KOHCTPYKLMNA.

2. HopmaTunBHble CCbIIKK

B HacToAwem cBoge nNpaBua MCNOJb30BaHbl HOPMATUBHbIE CCbIZIKM Ha cneaytowme JOKYMEHTbI:

FOCT 4.221-82 Cuctema noKasatenen KadyectBa npoaykuuu. CTpouTenbCcTBo.
CtpouTenbHble KOHCTPYKLUK U U30en1a U3 aNtOMUHUEBBIX CM1ABOB.
HomeHKnaTypa nokasaTenen

FOCT 9.303-84 EoMHaa cuctema 3aWwmTbl OT KOPPO3UM WU CTapeHua. [oKpbiTuAa
METANI/IMYECKME W HeMeTa/nYeckue HeopraHuyeckne. Ob6wme
TpeboBaHMA K BbIbOPY

FOCT 1583-93 CnnaBbl aNtOMUHUEBBIE NTENHbIE. TEXHUYECKME YCN0BUA

FOCT 1759.0-87* BonTbl, BUHTbI, LUNWAbKKU U FanKn. TEXHUYECKME YC0BUA
(CT C3B 4203-83)

FOCT 4784-97 ANIOMUWHUIA M cnNNaBbl antomuHueBble gedopmmupyembie. Mapku
FOCT 5915-70 lalKKM LWecTUrpaHHble Knacca TOYHOCTM B. KOHCTPYKUMS M pasmepbl
FOCT 6402-70 LWalibbl Npy*KMHHble. TEXHUYECKNE YCNOBUSA

(CT C3B 2665-80)

B odnumanbHOM TEKCTe AOKYMEHTa, BUAMMO, AONyLWeHa onedyaTka: nmeetcs B suay FOCT 27751-
2014, a He TOCT 7751-2014.

FOCT 7751-2014 HagexHOoCTb CTPOUTENIbHBIX KOHCTPYKLUMIM U OCHOBaHUA. OCHOBHble
NONOXeHUA

FOCT 7798-70 BoATbl € WecTUrpaHHOM roJI0BKOM Knacca TOMHOCTM B. KoHcTpyKLma

(CT CoB 4728-84) M pasmepbl

rOCT 7871-75 NpoBosOKa cBapoyHasa M3 aNtOMUHUA U ANKOMUHMEBDLIX CMNAABOB.

TexHn4yeckue ycnosua

FOCT 8617-81 Mpodunn npeccoBaHHble U3 aIIOMUHUSA U a/IFOMUHUEBDLIX CMI1aBOB.



(CT CoB 3843-82,
CT CoB 3844-82)

FOCT 10157-79

rOCT 10299-80

FOCT 10300-80

FOCT 10301-80

FOCT 10304-80

FOCT 10618-80

FOCT 10619-80

MOCT 10621-80

FOCT 10906-78
MOCT 11371-78

FOCT 11738-84
(MCO 4762-77)

FOCT 14806-80

FOCT 14838-78

FOCT 15150-69

FOCT 17473-80

FOCT 17475-80

FOCT 18123-82

FOCT 21488-97

rOCT 22233-2001

TexHn4yeckune ycnosua

AproH razoobpasHblii U KULKUI. TEXHUYECKME YCNOBUSA

3aKkNenkn ¢ NOMYKPYrnoW roaoBKOW KnaccoB ToyHoctTM B u C.
TexHU4YecKue ycnosuma

3aKnenkM ¢ noTalHOM TONOBKOW KnaccoB TodyHoctTh B um C.
TexHunyeckune ycnosmsa

3aKkNenkn ¢ MNonynoTamHOW roNOBKOW KaaccoB ToyHoct B u C.
TexHu4YecKue ycnosumsn

3aKnenku Kaaccos To4HocTH B n C. Obume TeXxHUYeCKne ycioBuma

BWHTbI camoHapesawowme ANA MeTansia U NaacTtmacchl. O6LI.I,ME
TEXHUYECKNE yCnoBusa

BMHTbI camoHape3atoume ¢ NOTaMHOM FOIOBKOM Ans meTanna wm
nnacTmaccbl. KOHCTPYKUMA U pasmepbl

BWHTbI camoHapesatolme ¢ NoYKpYyriol rofloBKon Ana meTanna u
naacTmaccbl. KOHCTPYKLUMA U pasmepsl

LLalibbl Kocble. TexHMYecKne ycnosums
LLlanbbl. TexHMYecKme ycioBuA

BWHTbI C ULMAMHAPUYECKON FrOIOBKOM M LIECTUTPAHHBIM yraybneHvem
NoZ K/KY KNacca TOYHOCTM A, KOHCTPYKLUMA U pasmepbl

[yroBas cBapKa astoOMUHMA U aNtOMUHUEBBIX CMIABOB B MHEPTHbIX
razax. CoeanHeHua ceapHble. OCHOBHblE TUMbl, KOHCTPYKTUBHbIE
3/1eMEHTbI U pa3mepsl

NpoBoaOKa U3 aIlOMUHUA N aNIOMUHWEBBIX CMJIAaBOB ANA XOI'IOAHOVI
BblCaAKN. TeXHUYECKMe ycnoBua

MawwuHbil, an6opb| MU Apyrve TexHuyeckue msgenua. UcnonHenma
AnAa pPas3/IMdHbIX KAMMATUYECKUX pal‘aOHOB. KaTteropuu, ycnosus
KCnAyataunn, XpaHeHuA U TPpaHCNOPTUPOBAHUA B 4actu
BO3,£I,el\;1CTBMF| KIMMATUYECKUX q)aKTOpOB BHELHeMN cpeapbl

BMHTbI C NONYKPYrA0M rONOBKOM KNaccoB TOYHOCTU A 1 B.
KOHCTpyKUMA 1 pasmepbl

BMHTbI € NOTallHOM rON0BKOM K/accoB TOYHOCTM A U1 B.
KoHCTpyKUMA 1 pasmepsl

LWaribbl. O6Wwme TeEXHUYECKME YCIoBUA

MpyTKW nNpeccoBaHHble U3 aNOMUHUA U aTIOMUHMEBBLIX CNNABOB.
TexHunyeckue ycnosmsa

I'Ipod)mnm npeccoBaHHble W3  aJIOMUHUEBLIX CNaaBOB  ANA
CBETONPO3payHbIX Orpaxaarouwmx KOHCTDYKLLMﬁ. TexHuyeckue
ycnosuAa



FOCT 28778-90 boAnTbl camoaHKepylowmecAa pacrnopHble AAA CTPOUTENbCTBA.
TexHn4yeckune ycnosua

FOCT 32484.3-2013 BonToKkomnAeKkTbl  BbICOKOMPOYHble  ANA  NpeaBapuUTeNbHOro
(EN 14399-3:2005) HaTAMEeHUA  KOHCTPYKUWMOHHbIe. Cuctembl HR - KOmnneKTobl
LIeCTUIPaHHbIX 6ONTOB U raek

FOCT P NCO 898-1-2011 MexaHn4YecKkne CBOMCTBA KpenerKHbIX U34eNUA U3 YrNepoamncTbiX u
nervpoBaHHbIX cTane. Yactb 1. BboAnTbl, BWMHTbI M LINWABKK
YCTaHOB/IEHHbIX KNAaCCOB MPOYHOCTU C KPYMHbIM U MEJIKMM LUarom

pe3bbbl

FOCT P NCO 898-2-2013 MexaHM4YecKne CBOMCTBA KpenerKHbIX U34ennin U3 yrnepoamncTbix u
NernpoBaHHbIX cTanei. Yactb 2. MaMKM yCTaHOBJIEHHbIX K/1accoB

NMPOYHOCTU C KPYMHbBIM M MEJIKUM LLIArom pesbbbl

FOCT P 52643-2006

FOCT P 52644-2006
(MCO 7411:1984)

FOCT P 52645-2006
(MCO 4775:1984)

FOCT P 52646-2006
(MCO 7415:1984)

BonTbl M raku BbICOKOMNPOYHbIE M WaKbbl AN MeTanINYecKux
KOHCTPYKUM. ObLMe TEXHUYECKUE YCNOBUSA

BoATbl BLICOKONPOYHbIE C UJECTMI'paHHOﬁ roON0BKOW C yBe€/IN4EHHbIM
pasmepom noa  Kawy  gnAa MeTannnvyecKkmnx KOHCprKLI,MVI.
TexHn4eckue ycnosuma

laliKM BbICOKOMPOYHbIE LIECTUIPAHHbIE C YBE/IMYEHHBIM Pa3MepPoM
noJa, KAtou ANa MeTanIndeckux KOHCTPYKLUMIA. TeXHUYecKue ycioBus

Waibbl K  BbICOKOMPOYHbIM  6BoATaM  gna  MeTaN/IMYyeckux
KOHCTPYKLMI. TeXHUYECKME YCN0BUA

CMn 16.13330.2011 "CHuM [1-23-81* CTanbHble KOHCTPYKUMK" (c n3meHeHnem N 1)

CM 20.13330.2011 "CHuN 2.01.07-85* Harpysku n Bo3aelictema"

Cn 28.13330.2012 "CHuM 2.03.11-85 3awmTa CTPOUTENbHbIX KOHCTPYKUMA  OT

Koppo3uun" (c usmeHeHmem N 1)

Cn43.13330.2012 "CHuM 2.09.03-85 CoopyKeHMA NPOMbILAEHHbIX NpegnpuaTuin”

B oduuManbHOM TeKcTe [AOKYMEeHTa, BMAMMO, AOonylieHa onevaTka: umeeTca B Buay CI
131.13330.2012, a He CIM1 131.13330.2011.

CM131.13330.2011 "CHuN 23-01-99* CrpouTtenbHan kanmaTonormna" (c usmeHeHnem N

2)

MpumeuyaHue - lNpU NONb30BAHMM HACTOALMM CBOAOM MpPaBWUA LENecoobpasHo NpoBepUTb
AeNCTBME CCbIIOYHBIX AOKYMEHTOB B WMHPOPMaUMOHHOM cucTeme o6LWLEro MO/Ab30BaHUA - Ha
odunumanbHom caliTe degepanbHOro opraHa UCNOAHUTENLHOM BAACcTM B chepe CTaHAAPTU3aLMM a CETU
MHTepHEeT uan no exerogHomy MHGOPMALIMOHHOMY YKasaTento "HaumoHanbHble cTaHAapThbl", KOTOpPbIi
ony6aMKoBaH NO COCTOAHMIO Ha 1 AHBapA TeKywero roga, M NO BbiNyCKaM €eXemMecAYHOro
MHPOPMaLMOHHOTO YKasaTtenn "HaumoHanbHble cTaHAapTbl" 32 TEKYLWMIA rog,. ECAn 3aMeHEeH CCblIOYHbIN
[OKYMEHT, Ha KOTOpPbIV AaHa HeAaTMPOBAHHAsA CCbI/IKA, TO PEKOMEHAYETCA UCNO/Ib30BaTh AENCTBYIOLLYIO
BEPCUIO 3TOrO AOKYMEHTa C YYETOM BCEX BHECEHHbIX B AAHHYHO BEPCUIO M3MEHeHWI. Ecan 3ameHeH
CCbIJIOYHbIA OOKYMEHT, Ha KOTOpPbI AaHa AAaTMPOBAHHAA CCbI/IKA, TO PEKOMEeHAYeTCcs WMCNo/b30BaTb



BEPCUIO 3TOr0 [OKYMEHTA C YKasaHHbIM Bbllle FO4OM YTBepXKAeHusa (npuHatua). Ecam nocne
YTBEPXKAEHMA HACTOALLEr0 CBOAA MPaBMA B CCbIIOYHbIMA LOKYMEHT, Ha KOTOPbIM gaHa AaTUPOBaHHas
CCbINIKA, BHECEHO U3MEHEHME, 3aTParMBatoLLLee NooXKeHUe, Ha KOTOPOE faHa CCblJIKA, TO 3TO NOJIOKEHUE
pekomeHAayeTcA NPUMeEHATb 6e3 yyeTa AaHHOIO U3MeHeHUs. ECn CCbINOYHbIN AOKYMEHT OoTMeHeH 6e3
3aMeHbI, TO MOJIOXKEHME, B KOTOPOM JaHa CCblIKa Ha HEro, PEKOMEHAYETCA NMPUMEHATb B 4YacTu, He
3aTparusatowen sty ccbiiky. CBegeHua o AeWCTBMM CBOAOB MpaBua LenecoobpasHo nposepuTb B
depepanbHOM MHGOPMaLMOHHOM GOHAE CTaHAAPTOB.

3. TepMmuHbI U onpegeneHna
TepmunHbl, NCNOAb30BaHHbIe B HacToAwem CI1, npumeHeHbl B cooteeTcTBum ¢ FOCT 1583.
4. Obuwme NonoxKeHus

4.1 ANtoMUHMEBbIE KOHCTPYKLUMU CieayeT NPUMEHSATb NPU CTPOUTENIbCTBE U PEKOHCTPYKLUMN 34aHUI
N COOPYIKEHUI ANS OTPAKAAOLNX U HECYLLIMX KOHCTPYKLUMIA B CAeAyoWwmMX CayYanx:

npyv HeobXOAMMOCTU 3HAUYUTENIbHOTO CHUMKEHWUS MACChl OFParKAaloLLMX U HECYLUMX KOHCTPYKLMIA
3[4aHUI U COOPYIKEHNI;

C uenbto obecneyeHMs MOBbLIWEHHbIX apXUTEKTYPHbIX TPEOOBAHMIA K KOHCTPYKLMAM 34aHUN MK
COOPYKEHUI;

npu HeobxoaMmocTM obecneyeHUs MOBbIWEHHOW KOPPO3MOHHOW CTOMKOCTU, COXpPaHEHMUSA
NPOYHOCTHBIX XapPaAKTEPUCTUK MPU HU3KUX TEMNEPATYPAX, OTCYTCTBMA HOBOODOPA30BAHMA M MArHUTHbIX
CBOWCTB.

4.2 MNpun NPOEKTUPOBAHUMN aIIOMUHUEBBIX KOHCTPYKLMIA HE0BX0AMMO:

BblOMPaTb KOHCTPYKTMBHbLIE CXEMbl, @ TaKXe CeYeHUA 3/1eMEHTOB U MapKu aedopmupyembix
alOMUHMEBDIX CMJIABOB WU TEXHWYECKOrO atOMWHUA (YCIOBHO Ha3BaHHbIX "aNtOMUHUI") U NUTENHbIX
CNNaBoB (YC/IOBHO Ha3BaHHbIX "NUTENHbIN antomuHMin"), obecneymBatowmMe NPOYHOCTb U YCTOMYMBOCTb
KOHCTPYKLMIA;

MaKCMMa/IbHO WCMONb30BaTb LUMPOKME BO3MOXKHOCTM MOJIyYeHMA nNpoduneit onTMManbHOro
cevyeHun Npu NPeccoBaHum;

YUMTbIBATb  TEXHO/IOTMYECKME BO3MOMKHOCTM  MpeanpuaTuit-usrotosutenen npodwunein u
KOHCTPYKLMIA;

cobnogatb TpeboBaHMA MO 3aWMTE CTPOUTE/IbHbIX KOHCTPYKUMIA OT Koppo3uu cornacHo CI
28.13330;

cobntogaTb TpeboBaHMA HOPMATUBHbIX AOKYMEHTOB MO NOXKapHON 6e3onacHoCTy;

YUYUTbIBaTb TPebOBAHMA HALMOHAMbHbLIX CTAaHAAPTOB W MOJ/Ib30BaTbCA KaTasnoramMu aatoMUHUEBBIX
npodunen.

4.3 PacyeT aNtOMUHUEBDIX KOHCTPYKLMI OOMKEH YA0BNETBOPATL TPeboBaHMAM HacTosiwero CIl.

4.4 BykBeHHble O0bO3HaYeHUsA BESIMYMH, WMCMNONbL30BaHHble B Hactoawem CIl, npuBeneHbl B
npunoxeHun A.

5. MaTtepuansl 41A KOHCTPYKUNIA U coeaNHEHNA

5.1 Bblbop MapKuM cnnaBa W COCTOAHWMA MOCTaBKM MonydpabpuKatoB AAA  aNtOMUHUEBBIX
KOHCTPYKLMI cnegyeT NpoBoAUTb B 3aBUCUMOCTU OT:

XapaKTepa M WHTEHCMBHOCTM HArpysKku, HanpAXeHHOro COCTOAHWUA 3/1EMEHTOB KOHCTPYKLUW,
pacyeTHbIX TeMnepaTyp U TpebyemMbix MeXaHNYECKUX CBOMCTB aItOMUHUA;

CTOMKOCTU K KOPPO3UU;

TEXHOJIOTMYHOCTU N3roToBAEeHMA NonydabpunKaTos;

TEXHO/IOTUUN N3FOTOBNEHMA U MOHTaXKa KOHCTPYKLUMUIA;

APXUTEKTYPHbIX TPebOoBaHU.

5.2 [Ona anioMMHUEBLIX KOHCTPYKUMIA CAedyeT MPUMEHATb a/lOMMHUIN MApPOK M COCTOAHWNA,
YKa3aHHbIX B Tabnuue 1.



Tabaunua 1

Xumnuyeckunin | O6o3HaveHne | CoctosaHue O603HayeHMe CTaHA4ApPTa Ha NOCTaBKy Mo
cocTaB MapoK NoCTaBKMU MeXaHUYeCcKMm cBoMCcTBam nonydabpuKkaTos
Jlner Mpodunb Tpyba JleHTa
Al A0l M 21631 - 18475 13726
1013 (I; 1V) (I; 1V) (I; 1v)
CnnaBbl, TEPMUYECKM HE YNPOYHAEMblE
M 21631 i 18475 13726
Al Mn AMy <*> (I; 1) (I; 1) (I; 1)
1400 " 21631 ] ] 13726
(1) (In)
21631 13726
M
AMF2 <**> (1 (; 1)
1520 " 21631 13276
(I (1)
Al Mg
AMr3 M 21631 13726
1530 (1, 1) (I; 1)
21631 13726
H2 (m ()
CnnaBbl, TEPMUYECKM YIPOYHAEMbIE
8617; 18482;
* % % ’ ’
Aﬂ3113;o g T 22233 22233
(I; 1) (I; 1)
18482; 18482;
T1 - 22233 22233 -
AL (i (i
1310 . 8617;
T4’ 22233 -
Al Mg Si (1; 1)
8617;
T 22233
A033 ] (1) ] ]
1330 8617;
T1 22233
(11; 1V)
AB 21631; 18475;
1340 M 22233 - 22233 -
(1) (1)




21631; 8617; 12353
T 22233 22233 '
m m 22233
(n
18482;
21631; 8617 8482;
T1 ) ) 18475
(IV)
6060 . 22233 22233
<*4> -
5063 (U 10 10 V) | (85 185 1113 1v),
. 21631
*k ok (1 1) 8617 18482
1915 <77%> (I; 1) (I; 1)
Al Zn Mg T1 -
8617 18482
% %k % -
1925 <777> T (I; 1) (I; 1)
1
! 8(|GV)7 )
*
Al Zn Mg Cu 89159<505> -
o 8617 18482
(IV) (IV)

MpumeyaHue - B ckobKax yKasaHbl Fpynnbl KOHCTPYKLMI, B KOTOPbIX MPUMEHSAETCA AaHHbIM cnias
(cm. nyHKT 5.3).

<*> AIOMUHUIA MapKkn AMUuM crnegyeT NPUMEHATb NPEUMYLLECTBEHHO A1 IMCTOBbIX KOHCTPYKLUMIM
OEKOPATUBHOMO HasHaYeHus, NogerKallmx aHOAMPOBAHMNIO B YEPHbIN LIBET.

<**> Kpome yKasaHHbIx B Tabauue 1, U3 4aHHOW MapKKU antoMUHMA U3FrOTaBANBAKOT NonydabpuKkar B
BMAE NAUTHI.

<*¥*> Kpome yKasaHHbIX B Tabauue 1, U3 AaHHbIX MapoK astoMUHUA U3roTaBAMBaIOT nosydabpukar
B BUAE NpyTKa.

<*4> 3apybeHble cnnasbl (aHanoru cnnasy A31). B ctaHaapTe yKasaHbl COCTOAHUA NOCTaBKKU NO
3apybexkHomy 0603HauveHuto, rae T4 cooTBeTCTBYET oTeyecTBeHHomMy T, a T6 - T1.

<*5> ANIOMUHUIN MapKu B95 cnepyeT NPUMEHATb AN CHKATbIX 3/1IEMEHTOB KOHCTPYKUMUIN, NpUHUMAn
Mepbl ANA CHUKEHUA KOHUEHTPALUMM HaNpAXKEHWU.

Mo XxMmMUYecKomy cocTaBy astoMUHKUIA nocTasadeTca no FOCT 4784. MapKa antoMMHUEBOTO criaBa
B CTaHAapTe u B Tabauue 1, Kpome BykBeHHOro, nmeet umMdppoBoe 0603HaUYeHMe, B KOTOPOM nepBas
umdpa - ocHoBa cnsasBa (1 - anlOMUHWIA), BTOpaA - FNaBHLIN NErUPYOWMIA KOMNOHEHT WMAKX rpynna

OCHOBHbIX JIETMPYIOLLMX KOMMNOHEHTOB, ABe Noc/egHue - NOPSAAKOBbIN HOMEpP B CBOEN rpynne.

CoctosiHMe nonypabpuKaToB W3 antOMUHMEBBLIX AedopMUPYyEMbIX CMaaBoB o0603HavatoTcA
6YKBEHHO-UMGPOBON MapKUPOBKOM: M - MAFKUIM, OTOXMKEHHbIN;, T - 3aKaNeHHblt WU ecTecTBeHHO
cocTapeHHbli; T1 - 3aKaNeHHbI U UCKYCCTBEHHO COCTapeHHblii; T4 - He MONHOCTbIO 3aKaNeHHbI U
€CTeCTBEHHO COCTapeHHbI; T5 - He MNONHOCTbIO 3aKafleHHbI M UCKYCCTBEHHO COCTAPEHHbIN; H -

HarapToBaHHbIN; H2 - NoAyHarapToBaHHbIN.

5.3 B 3aBMCMMOCTM OT Ha3HayeHuA 3,£l,aHMl>’I n coopymeHMﬁ npn Mncnonb3oBaHnN antOMUHUA

KOHCTPYKLMM pa3aensatoTca Ha YeTbipe rpynnbl. pMMepHbIi cocTas rpynn:

roynna | - orpaxgatolme KOHCTPYKUMKM (KPOBAM, BUTPUHbBI, BUTPAXKKW, GOHapHble nepenneTsbl,

noABecHble NOTO/IKK, MePEropoaKu) 1 3anosHeEHME NPOeMOB (OKHa, ABepU, BOPOTA);
rpynna Il - KOHCTPYKLUMM, COBMELLAIOLLME HECYLUME M orpaxkaatowme GyHKLUK:



- NPOCTPAHCTBEHHbIE INCTOBbIE MOKPLITUA 34aHUI, B TOM YMCAE KYMNOJbHble NN BUCAYME;

- KPYynHOGNOYHblE U pelleTyaTble MNOKPbLITUS C MNpenBapuTeNbHO HAMPAXKEHHOM KPOBE/bHOM
obLWNBKOW;

- pesepByapbl U CUAOCHI;

- KpoBe/iIbHble U CTEHOBblE MaHenM ObLWEeCTBEHHbIX M MPOMBILNEHHbIX 34aHUIN, B TOM Yucie CO
B3PbIBOOMACHbLIM NPOU3BOACTBOM, @ TaKKe NPU HAZIMYMUN BbICOKOM BNAXKHOCTU BHYTPEHHErO BO34YX3;

- KpOBeJibHble MaHenuM obLWecTBEHHbIX 34aHWI, K KOTOPbIM NPeabABAAIOTCA BblCOKME
apXMTEKTYpPHble TpeboBaHMS;

rpynna lll - Hecylwme cBapHble KOHCTPYKLUUN:

- CTauMOHapHble HecylMne KOHCTPYKUMKU:  depmbl, KOJIOHHbI, MNPOroHbl  MOKPbLITUMA,
NPOCTPAHCTBEHHbIE pelleTYaTble KOHCTPYKLMMU NOKPbLITUI MPOMbIWNEHHbIX 60NbLIENPOAETHbIX 343aHNI;
3[aHMI NPU HASIMYUM arpeccUBHbIX Cpes; NOKPbITUIN 0BLEeCTBEHHbIX 343aHWUIN: BbICTABOYHbIX MaBU/bOHOB,
a9POBOK3a/10B U T.N.;

- 3NeMeHTbl CTBOMOB M OalleH aHTEHHbIX COOPYMKEHWUW; OMOPbl BbICOKOBOIbTHBIX JIMHWUIA
aNneKkTponepesay, B TOM YMCAEe BO3BOAUMbBIE B YAANEHHbIX UAN TPYAHOLOCTYNHbIX PaiOHaXx;

- cbopHO-pa3bopHbIe KOHCTPYKL MM KapKacoB 34aHMUIN U COOPYKEHUM, BIOKU NOKPLITUA U Ap.;

rpynna IV - KOHCTPYKUMKM, oTHocAWwMeca K rpynne lll, He umetowme cBapHbIX COeANHEHUN.

5.4 Bugbl antoMmHMeBbix noaypabpmnKkaTos ANA CTPOUTENbHBIX KOHCTPYKUMIA cneayeT NPUHMMATb
no tabaunue 1. NpumeHaTb gpyrue suabl noaydabpukaTos U3 cnnasos, obecneynsatowmx Tpebyemole
XapaKTEPUCTUKN MPOYHOCTU, XKECTKOCTU, AOATOBEYHOCTU W Ap. CBOMCTB, CAeAyeT Mo COracoBaHUIO C
MeTannypruyeckMmmn 3aBogamu.

5.5 [OnAa n3rotoBneHMA antOMUHUEBLIX OT/IMBOK, a TaKXe ANA COeAMHUTENbHbIX 31EeMEHTOB,
OMOPHbIX 3/IEMEHTOB KOHCTPYKUUA cneayeT NPUMEHATb AUTENHbIA cniaB mapku AK8M3u (BANS),
YOOB/ETBOPSAIOWMIA MO XMMUYECKOMYy cocTaBy TpebosaHmam [OCT 1583. lpu HeobxoammocTu
MOBbILIEHMA KOPPO3MOHHOM CTOMKOCTU cieayeT NpUMeHATb cnaasbl AK74 (A19) nnn AK9y (AN4).

MpuMeHATb OTAMBKU U3 MaTepuanos, yKasaHHbix B CM 16.13330, cneayeT npu COOTBETCTBYHOLWLEN
3aLumMTe OT KOHTAKTHOM KOPPO3UN.

5.6 Mpwu aproHoayroBon cBapKe antOMUHUEBBLIX KOHCTPYKUMIA cnegyeT B 3aBUCMMOCTM OT
cBapMBaemMoro cnnasa (cm. Tabauuy 8) NpUMeHATb CBapoUHYo NPoBooKy no FOCT 7871 13 antoMUHUA
mapok CBA5, CBAMr3 n Ce1557, yaoBneTBOPAIOLWMX MO XMMUYECKOMY cocTaBy TpebosaHuam FOCT 4784,
n aproH mapku A no NOCT 10157.

5.7 CnenyeT npuMeHsTb 60ATbl U3 afloMUHUA mapok AMr5n, 18T, B65T no NOCT 14838, mapok
ABT1, AA33T1 - no TOCT 21488. bontbl 13 antomumHmMA mapkm B94T1 cnepyer npumeHATb npwu
cooTBeTcTBYOWEM 060CHOBaHUM.

5.8 CtanbHble 60Tbl B aIIOMUHUEBBIX KOHCTPYKLMAX CAefyeT NPUMEHATb COrnacHo TpeboBaHUAM
CM 16.13330. Onsa coeaMHEHUI C UCNOb30BaHUEM CTa/ibHbIX 60ATOB HeobxoaMMO npeaycmaTpuBaTh
MeponpUATUA MO 3aLLNTE UX OT KOHTAKTHOM Koppo3nn B cooteeTcTBum ¢ TOCT 9.303.

B cnyyae npumeHeHuMsa 60NTOB U3 HEPXKaBEIOLLENM CTaNMN AONONHUTENbHbIE MEPONPUATUA NO 3aLLMTe
a/IlOMUHUSA OT KOHTAKTHOM KOPPO3MM He TpebyroTcs.

[Ona 6ONTOBbIX COEAMHEHUW creayeT MPUMEHATb CTanbHble 6ONTbl, YAOBAETBOPAIOLLINE
TexHuYyeckum TpeboBaHuam [OCT 1759.0, TOCT P MCO 898-1, TOCT P UCO 898-2, n walibbl,
yaosneTsopsaowme TpebosaHuam FOCT 18123. Walibbl cnegyeT NpUMeHATb: Kpyrable - no FOCT 11371,
Kocble - no FOCT 10906 1 npyKnHHble HopmasbHble - no FOCT 6402; raiku - no FOCT 5915.

[na GpUKLMOHHBIX U GNaHLEBBIX COEAUHEHWUI CreayeT NPUMEHATb BbICOKONPOUHble 60Tbl (601TbI
B MCMONHEHUN XJ1 Knacca NPoYHOCTM He HuKe 10.9 ¢ npenBapuTeNbHbIM HaNpAXKEHUEM):

AN PUKLMOHHbBIX coeaMHEHUI - yaoBneTBopaAowme TpebosaHmam FOCT P 52643 n TOCT P 52644,
a UX KOHCTPYKUMIO 1 pasmepsbl - o TOCT P 52644, raiiku 1 wakibbl K HUm - no TOCT P 52645, TOCT P 52646
nFOCT P 52643;

ana GnaHueBbiX coeANHEHUN - yaosseTsopsatoLlmne TpebosaHuam FOCT P 52643 n TOCT P 52644, a
NX KOHCTPYKLMIO U pa3mepsbl - o FTOCT P 52644, rainku v wanbbl K HUm - no FOCT P 52643, TOCT P 52644
n rOCT P 52645.

BMHTbI HOPpMaIbHOM TOYHOCTUM cedyeT npumeHsTb no FOCT 17473, TOCT 17475, TOCT 10618, TOCT
10619 1 I'OCT 10621.

3aKnenKku 13 ctanm u antoMmHma cnegyet npumeHATb no NOCT 10299, NOCT 10300, NOCT 10301 um



FOCT 10304.

CnepyeT NPUMEHATb cieaylowme antOMMHUEBDBIE CMIaBbl ANA MOCTaBAEHHbIX B XOJ04HOM
COCTOAAHUM 3aKNEMNOK:

HarapToBaHHbIX - A1H;

TepMMYECKM HeynpovHaembix - AMu n AMr;

OTOK¥EHHbIX - AMr5nM;

3aKa/IeHHbIX M UCKYCCTBEHHO COCTapPEeHHbIX - CMAaBbl NOBbLIWEHHOW NAACTUYHOCTU N KOPPO3UOHHOM
cTomkocTh - AL33T1 1 ABT1 1 BbICOKONPOUHbIN 3aKNEMNOYHbIN cnnas - B94T1,;

"cbipbix" (6e3 Tepmuyeckoin obpaboTku) - 418n;

3aKaNIeHHbIX M eCTeCTBEHHO COCTapeHHbIX (C Tepmuyeckon obpaboTKol) - AHOpPaNOMUHUEBDIN
3aK/EMOYHbIN CNAaB NOoBblWeEHHON nnactuyHoctM 18T m AtopantoMMHMEBLINM 3aKAEMOYHbIA CrniaB
NoBbIWEHHOW NpoYyHoCcTM B65T.

B uenAx nNOBbIWEHUA KOPPO3MOHHOM CTOMKOCTM CneayeT He [OMNycKaTb pPacXoXKOeHuA B
coaepKaHuM meam B OCHOBHOM MeTas/ie U MeTasl/ie 3aK/enoK.

5.9 B KOHCTPYKLMAX U3 aITOMUHMEBDIX CM1ABOB aHKEPHble 60NTbl cneayeT BbINOAHATb U3 CTa/In NpU
COOTBETCTBYIOLLEN 3aALLMUTE OT KOHTAaKTHOM KOppPo3uu. AHKepHblie 60aTbl cneayeT NPUMEHATb COracHo
TpebosaHuam Cl143.13330.

5.10 ®usmyeckMe XapaKTEePUCTUKM aNIOMUHUA ON8  CTPOMTE/IbHbIX KOHCTPYKUWMIM cneayeT
NPUHUMATb NO NPUAOKeHNAM b 1 B.

6. PacueTHble XapPaKTePUCTUKN MaTepUanos 1 COGAMHEHVIﬁ

6.1 PacyeTHble 3HaYeHMA CONPOTUBIEHNA (PacYeTHbIE CONPOTUBAEHMA) ANA PACYETHbIX TEMMNEpPATYp
<*> HapyyKHOro Bo3ayxa oT njtoc 50° o MmuHyc 65 °C ans gedopmmpyembix alOMUHUEBBIX CNIABOB, HE
YMNPOYHAEMbIX TEPMUYECKON 06paboTKON, NpuBeseHbl B Tabavue 3, a yNpoYHAEMbIX TePMMUYECKOM
06paboTkoi - B Tabauue 4, Npu 3TOM pacyeTHble COMPOTUBAEHUA CABUTY U CMATUIO YCTAHOB/IEHbI B
COOTBETCTBUM C TabnLEel 2 C OKPYINEHNEM 3HaYEeHMIM pacyeTHbIX CONPOTMBAEHUIM 40 5 H/MMm?.

<*> [InA NONOXWUTENbHbIX TeMMepaTyp 3HAaK He yKasblBaeTcA (33 WCKAOYEHWEM [Mana3oHOoB
Temneparyp).

Tabanua 2
HanpAaxeHHOe cocTosHMEe PacdeTHbie
CONpOTMBAEHUA

PacTaxeHue, cxkaTtne n nsrnb R
Casur Rs=0,6R
Cmatume:
TOPLLEBOWN MOBEPXHOCTM (MPU HANNUYMUU NPUTOHKN) R,=1,6R
MeCTHOe Npu NAOTHOM KacaHnu Rp=0,75R




PacyeTHoe conpoTtusneHune, H/Mm?2, TepMUYECKM HE YNTPOYHAEMOTO
ANIOMUHNA MAPOK

AMr2H2, AMr3H2
H 0603Ha
anpAXeHHoe coCToAHMe yenme I AATEHHOTO
AJiM | AMuM | AMuH2 | AM2M ’ AK8M3y
nPYTKN, JINCTbI BA/IS
npodunu, ( )
TpyObl
PactaxeHue, cxkatne n nsrnb R 25 40 100 70 120 140 135
Cagur Rs 15 25 60 40 75 85 80
CmsaTue Topueso
NoBepPXHOCTU (NpU Hannumnm R, 40 65 160 110 190 220 215
NPUTroHKN)
MecrtHoe cmATue npu R 20 30 75 50 90 105 105
NAOTHOM KacaHuu
PactaxkeHue B HanpaBaeHUn
TOJ/ILLMHBI NPECCOBAHHbIX Rin 25 40 100 70 120 - -
nonydabpukatos
PacueTHoe conpoTusneHne, H/Mm?, TepMUYecKM yNpoYHAEMOro aftoMUHUA MapoK
HanpsaxeHHOe cocToAHue Obosna
yenne | AO31LT; ABM ABT1 1915T
AL31T4 A031T5 | A431T1 | A433T | AO33T1 (ACTb) <*s 19257 ks

Tabaunua 3

Tabnuua 4



PacTaxeHue, ckatne n nsrmb R 55 100 120 95 160 70 170 175 195
Cagur Rs 35 60 75 60 100 45 105 105 120
CmsaTtue Topuesom

NoOBEPXHOCTU (MPU Hannumnm R, 90 160 190 155 255 115 270 280 310
NPUrOHKK)

MecrHoe cmATue npu R 40 75 90 75 120 55 130 | 130 145
NJIOTHOM KacaHuu

PacTaxkeHue B HanpaBaeHUU

TONLWMHbI NPECCOBAHHbIX Rin 55 100 120 95 160 70 170 50 50
nonydabpukatos

<*> 1na Tpyb cneayet npuHMMaTh R = 175 H/mm?,
<**> Nna npoduneit n Tpyb yepes 3 mec nocae NpeccoBaHua cneayet NpMHUMaTh R = 220 H/mm?%; a yepes 6 1 6onee mecaues - R = 230
H/mm?.

OKoHYaHue Tabaunupl 4

PacyeTHoe conpoTusaeHne, H/Mm2, TepMUYECKM YNPOYHAEMOro
a/IIOMUHUA MapoK
ABT B95T1
HanpsaxeHHoe cocToAHue Obosna NINCTbI <*>
HeHne JINCTbI (5-10); JINCTbI
JINCTbI (5-25); NANTbI Tov6bl NpPyTKu; (0,5-4);
(0,5-4) npyTeu; | (26 - 40) Py npodpunu NAnTbI <*>
npodunu (<=10) <**>; (26 - 40)
Tpy6bl
PacTaxeHue, ckaTtne n n3rnb R 110 100 90 115 300 290




Casur Rs 70 60 55 70 180 175

CmATne TopLeBOA

NnoBepxXHOCTU (MpWU HanUuUu Ry 175 160 145 185 480 465
NPUTroHKN)

MecTHOe cmATUE NPU NAOTHOM Rp 35 75 70 90 295 220
KacaHum

PacTaxkeHue B HanpaBneHUn

TOJILLMHBI NPECCOBAHHbIX Rin 110 100 90 115 300 290

nonydpabpukatos

<*> JINCTbI U NANTbI NJ1AKUPOBAHHbIE.
<**> Nna npodunei ns cnnasa B95T1 toawmHoit ot 10 4o 20 mm - R = 320 H/mm?; o1 20 g0 40 mm - R = 340 H/mm?.

MprmeyaHue - 3HauyeHUs B CKOOKax NpuBeaeHbl B MM.

3HayeHMe pacyeTHOro COMPOTUBAEHWUS aIlOMUHUA NPU PACTANKEHUN, CKATUN U U3rnbe R cnepyeT NPUHMMATL PaBHbIM MEHbLUEMY U3 3HAYEHUN PACYETHOIO
COMPOTUBAEHMA MO YCJIOBHOMY Npeaesny TEKYYecT Ry U pacyeTHOro ConpoTUBAEHMA MO BPEMEHHOMY CONPOTUBAEHUIO R,. Mpu aTOM

Ry=Ryn/]/m;
Ru:Run/]/m]/u’

rae Ryn - HOpMaTUBHOE COMPOTMB/IEHUE ANOMUHUA, NMPUHUMAEMOEe PaBHbIM 3HAaYEHMWIO YCIOBHOMO Npefena TeKy4ecTn cevyeHns O, MO HALMOHa/bHbIM
CTaHAAPTaM M TEXHUYECKMM YC/IOBMAM Ha aNIOMUHWIA;

Run - HOpmaTMBHOE COMPOTUBAEHWE ANOMWUHWUA PaspbiBy, MNPUHMMAEMOe PaBHbIM MWHUMANbHOMY 3HAYEHUIO BPEMEHHOro conpoTusaeHua O, no
HaLMOHA/IbHbIM CTaHAAPTAM U TEXHUYECKMM YCA0BMAM Ha aJtOMUHUIA;

Vo = 1,1 ;

7, =1,45.

MpyY NPOEKTUPOBAHUN OTPAXKAAIOLMNX KOHCTPYKLUIA U3 aIIOMUHMEBDLIX CNaBoB Mapok AMu, u AMr (cocTosiHue noctaBok M 1 H2) pacyeTHble CONpPOTUBAEHUSA



npu U3rnbe, PacTAaKEHUN U CKaTUM criegyeT yBennunTb Ha 10% gns:

NPodUAMPOBAHHDBIX IMCTOB M 3aMKHYTbIX MOFOHHbIX 3/IEMEHTOB, Y KOTOPbIX MJOCKME MPAMOJIMHENHbIE YYacTKM He npesblwatoT 50 TONWMH UCXOLHOW
3aroToOBKM;

NPodUANPOBaAHHbIX, XONOAHOMHYTbIX MOrOHHbIX 3/1EMEHTOB, €C/IM OHM 3aKaH4YMBatoTCcA AePOPMUPOBAHHBIM YHACTKOM M MAOCKUE YHaCTKM He npesbiwatoT 50
TO/IWMH UCXOLHOWM 3aroTOBKM.

Mpn pacueTe KOHCTPYKUMIA cnedyeT yunTbiBaTb KOIPPUUMEHTbI BAMAHUA UBMEHEHMA TemnepaTtypbl ), M KO3PUUMEHTbl yCNoBmit paboTbl 3nemeHToB
aNlOMUHUEBBIX KOHCTPYKUWI } ., NpMBEAEHHbIe COOTBETCTBEHHO B Tabauuax 5 v 6, a Takke KO3QPULMEHTbI HaZEXKHOCTU NO Ha3HAYeHWIo ), , NPUHMMaeMble

cornacHo TpeboBaHuam [2].

Tabnunua 5
3HaueHua KoapduumeHTa ¥, Npu pacyeTHOM Temnepatype,
Mapka antommHma °C
HUXe MUHYC 65 OT MmnHyc 65 go 50 ot 51 go 100
A0l, AMy, 1 0,85
AMr2, AMr3 1,05
Af31, AA33, AB 1,1 1
0,9
B95, 1915, 1925,
1,05
AK8M3y (BAN8)
Tabnnua 6

KoaddumumneHTsbl

dnemeHTbl KOHCTPYKLMIA o
ycnosui pabotebl, 7,

1 Kopnyca n gHuw,a pesepsyapoB 0,80




2 KONOHHbI XW/bIX M 00WECTBEHHbIX 34aHUI NPU NOCTOSIHHOM Harpyske,
cocTaBnsouen He meHee 0,8 OT pacyeTHOM 0,90

3 C)KaTble 3n1eMeHTbl peLleTKn NA0CKUX depm npu rubKocTu:
A <50 0,90
A>50 0,75

4 CKaTble pPacKoCbl M CTOMKM MPOCTPAHCTBEHHbIX PeLleTyaTbiX KOHCTPYKLMIA
M3 OAMHOYHbIX YTOJIKOB, MPUKPENIAEMbIX K NOACamM OAHOM NoaKkon (ans

4 ~ “
HEPaBHOMO/IO4YHbIX YTO/IKOB - OOJIBIIIEH ﬂOl'IKOM):

a) cBapHbIMM WBaMU UK ABYMA U 6onee 6onTamu (3aKnenkamm),
YCTAHOB/AIEHHbIMMW BAONb YrOKa: 0,75

6) ogHMM BbonTom 0,60

5 CxKaTble 3/1eMeHTbI U3 OAUHOYHbIX YTONIKOB, MPUKPENIAeMbIX O4HOM

o ! ~ v
No/IKoM (419 HEPABHOMOJIOYHbIX YrO/IKOB - MEHBIIIEH NO/KOW), 3a
NCKIOYEHUEM 31€MEHTOB KOHCTPYKLMIA, YKa3aHHbIX B MyHKTe 4 HacToALlen
TabAunubl U NNOCKUX pepM 13 OAUHOYHbIX YITO/IKOB 0,60

MpumeyaHua

1 KoaddumumeHTbl ycnosuin paboTbl B COOTBETCTBUM C NMyHKTaMW 3 M 5 Npu pacyeTe COBMECTHO
YUuUTbIBATb He cneayer.

2 KoapoduumeHTbl ycnosuit paboTtbl B COOTBETCTBMU C NyHKTaMWU 3 U 4 He pacnpOCTPaHAOTCA Ha
KpenneHua COOTBETCTBYIOLMX 31E€MEHTOB B y3/1aX.

3 Ona cKaTbIX paCKOCOB NPOCTPAHCTBEHHbIX PeLleTYaTbiX KOHCTPYKLUUI M3 OAMHOYHbIX YTONKOB NpU
TPEYroNbHOM pelleTke C pacnopkamu (CM. pUCYHOK 8, a) KoadduMuMeHT ycnosuit paboTbl B
COOTBETCTBMMU C NYHKTOM 4 He y4ynTbIBaeTCA.

4 [ins cnyyaes, He OroBOPEHHbIX HacToAwWwel Tabanuel, B dopmynax creayet npuuumats ¥, = 1,0.

OTHeceHne ob6bBEKTa K KOHKPETHOMY YPOBHKO OTBETCTBEHHOCTU OCyLleCTBAAET reHepaanblﬁ NPOEKTUPOBWKNUK NO COrnacoBaHUKO C 3aKa3yMkom U B



cootBetctBmm ¢ [OCT 27751.

MpuBeaeHHble B Tabanue 5 3HaYeHMA KOIPOULMEHTOB }/, He 3aBMCAT OT COCTOAHWA NOCTaBKM aNtoMUHMA (cM. Tabanuy 1).

Mpw HenpepbIBHOM AEUCTBMM HOPMATUBHOM HarpysKu CBbilE O4HOMO rofa, a TakKe Npu HenpepbIBHOM AeNCTBUK CBbILE ABYX SIET HOPMATUBHOM Harpysku,
coctasnatowen cebiwe 0,9 pacyeTHORN, ANA KOHCTPYKLMIA, SKCNIyaTUPYEMbIX MPK pacyeTHbIX Temnepatypax sbiwe 50 °C, kKoapduumeHTbl ¥, cnegyeT ymeHbLaTb Ha

10%.

3a pacyeTHylo TemnepaTtypy B palloHe CTPOUTENbLCTBA CeAyeT NPUHUMATL TEMNepaTypy HapyKHOro Bo3ayxa Hanbosiee Xo0N04HbIX CYTOK obecne4yeHHOCTbIo
0,98, onpeaeneHHyr CornacHoO HOPMaTUBHbLIM AOKYMEHTAM MO KAMMATONOMMMU.

PacueTHas TexHo/IorMyeckaa TemnepaTypa yCTaHaBAMBAETCA 3a4aHNEM Ha Pa3paboTKy CTPOUTENIbHOM YacTu NPOeKTa.

6.2 PacyeTHble CONPOTUBNEHUA PACTAKEHWNIO ANOMUHUA Ry U3 INCTOB 417 S1EMEHTOB KOHCTPYKLMI, SKCMAyaTaLMa KOTOPbIX BO3MOXKHA M MOCAe JOCTUKEHUA
a/IIOMUHUEM YC/IOBHOTO Npesena TeKy4ecTu, caesyeT NpUHMMaTh no Tabaunue 7.

Tabnuua 7

MapKa 1 cocToaHne aNtoMUHUA A01M AMuM AMr2M AMr3M

PacueTHoe conpoTusneHue Ry, H/mm? 35 55 85 100

6.3 PacyeTHble CONPOTUBAEHUS CBAPHbIX COEAMHEHUI ANA pacyeTHbIX TemnepaTtyp oT 50 °C o muHyc 65 °C npmusegeHbl B Tabamuax 8 u 10.

6.4 PacyeTHOe conpoTuBaeHne Ry, CBAPHbIX COeAMHEHMUN, BbINOJHEHHbIX aproHOAYroBOM CBAapKOM € GU3MYECKMM KOHTPOJIEM KAyecTBa WBA (PEHTreHo- Uau
ramma-rpadupoBaHuem, yabTPa3BYKOBON aedeKTockonuein u ap.), cneayet NPUHUMATDL O TEPMUYECKM HE YNPOYHAEMOrO aftoMUHMA no Tabauue 8 u gna
TEPMMUYECKM YNPOUYHAEMOTrO aNtOMUHUA - No Tabaunue 9.

[ns cBapHbIX CTbIKOBbIX PACTAHYTbIX LUBOB, KA4eCTBO KOTOPbIX HE KOHTPoAMpyeTcs GUINYECKMMMU METOLaMM, 3HAYEHUA PacYeTHbIX COMPOTUBAEHUI NO
Tabnmuam 8 n 9 cnegyet ymHoOXKaTb Ha 0,8.

Tabnuua 8



PacyeTHoe cONpoTUBAEHME CBAaPHBbIX WBOB, H/MM?,
TePMUYECKU HE YNPOUYHAEMOro aIlOMUHUA MapOK
AMr2M; AMr3M;
CBapHble AIM AMuM / !
H
coeMHeHNs 1 anpsaxkeHHoe | O603Hay AM2H2 AMr3H2
COCTOfIHUe eHune
1Bb! Npw cCBapKe C NPUMEHEHNEM 3NEKTPOSHOM UK
npucaso4vHOM NPOBOJIOKN MapPOK
CBAS CBAMy, CsBAMr3 CsBAMr5
BcTbiK CxaTtue, R 25 40 65 70
pacTaxeHue v
N3rnb 30 <*> 45 <*> 65 70
Cpsur Rws 15 25 40 45
Yrnosble WBbI Cpes Rws 20 30 45 50
<*> NNA KOHCTPYKUMI, 3KCNAyaTaums KOTOPbIX BO3MOXKHA M MOCAE AOCTUMKEHUSA astoMUHUEM
npenena Tekyyectu.

Tabnmua 9
PacyeTHOe cONpPOTUBAEHME CBAaPHBbIX WBOB, H/MM?,
TEPMUYECKM YNPOYHAEMOTO a/IIOMUHMUA MAPOK
A33T; 19157
ABT <*>
AO31T;
C ’
o BZE::I:; . HanpseHHoe | O6osHa | AA31T4 AO31T5 | AA31T1 npu ToNWmHe
A CcOoCTOsIHUE yeHue MeTaiina, Mm
WBbI
4-10 5-12
C NPUMEHEHMEM 3/TIEKTPOAHOWN UM NPUCAL0YHON
NPOBOJIOKN MApPOK
CBAMr3; 1557 1557
BcTbik Cxatue,
pacTaxeHue, Rw 55 65 80 100 155
n3rne <**>
Casur Ruws 35 40 50 60 105
Yrnosble WBebl
(pnaHrosbie n | Cpes Ruws 45 55 110
nobosble)

<*> CBapKy aNtoMnHUA Mapkn 1915T npu TonwmHe meTanna 4 Mm NpoBOAAT TONIbKO BO/IbPPamoBbIM
3N1EKTPOAOM, NPU 3TOM CaefyeT NPUHMMATb Rys = 110 H/mm?.

<**> Mpu cBapKe NnasBAWMMCA (aBTOMaTUYECKAn U MEXaHM3MPOBAHHAA CBapKa) AN BONbGPaMOBbIM
(py4Has n mexaHU3MpPOBaHHAA CBapKa) 3/IEKTPOLOM.




MpumeyaHua
1 PacyeTHble COMNPOTMB/IEHUA CBApPHbIX COEAMHEHUN antoMUHUMA Mapku 1915T ykasaHbl Ans

npeccoBaHHbIX Npodunein n ANCToB..

2 PacyeTHble CONPOTUBAEHUA CBAPHbIX COEAMHEHUI MOTYT ObITb NOBbLILEHbI MOBTOPHOM 3aKaIKOM U
CTapeHuem (nocne cBapku coegmMHeHUs), Npu aTom ans cnaasa AA31 cneayet npuHumatb Ry, = 0,9R;
ans cnnasa 1915T - Ry = R (rae R - pacyeTHoe conpoTUBAEeHMe, onpeaensemoe no tabauue 6).

3 B cBapHbIX HaX/NECTOYHbIX COoeAMHeHMAX M3 cnnasa AO31 npumeHATb noboBble LWBbI He

AOoNnyCKaeTcA.

6.5 PacueTHoe conpoTtussieHme Ry, alloOMUHUA B OKONOLLOBHOM 30He (pUCYHOK 1, ceyeHune 1-1) npwu
aproHo4yroBoi CBapKe W WCNO/Ab30BaHUM 3/EKTPOAHOW WAW NPUCAZOYHOM MPOBOJIOKM cnepyet

npMHMMaTb no Tabanue 10.
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a - BCTbIK; 6 - BHaxnecT N1060BbIMM WwBamMu; B - BHaXnect

(I)J'IaHFOBbIMM WwBamMu; r - CXxema npuKkpenaeHnAa nonepeyHoro

anemeHTa 1 K aneMeHTy 2, He UMeloLLLeMY CTbIKa;
1-1 - pacyeTHOe ceyeHue

PUCyHOK 1 - CXxembl CBapHbIX COeANHEHNI KOHCTPYKUMIA

PacyeTHoe conpoTusaeHne, H/Mm2, B OKONOLLIOBHOM 30He aNtoOMUHMA

TepMUNUYECKHN HE ynpo4YHAEMOro

TEPMUYECKN YNPOYHAEMOTIO MapoK

MapoK
Bug ceapHoro HanpsasxkeHHoe | O603Ha
AMr3M; AO31T;
coeAnHeHuA cocToAaHue yeHue AJ1M | AMuM AMr3H2 AN31T4 AO31T5 AN31T1 1915T
npu CBapKe ¢ NpMMeHEHNEM MPOBOJIOKM MApPOK
CBAS CsBAMr3 CBAMr3; 1557 1557
B P
CTbIK M BHaxnecT aCTAXKEHMUeE, Ru, 25 40 65 55 65 30 160
noboBbiMK LWBAMMU cKatue u n3rmb
(ceyenue 1-1 Ha
pucyHKax 1,aun 1, 6) Caosur Rwzs 15 25 40 35 40 50 105
BHaxnecTt ¢pnaHrosbimm PacTRIKEHNE 60 <*> 80 <*> 140 <*>
weamu (ceyenue 1-1 Ha oKATHE 1 M3I"VI6 Rw: 25 40 65 50
pucyHke 1, B) 75 <*> 105 <*> 155 <*>

<*> 1na coeagMHeEHUA NPeccoBaHHbIX Npodunelt BHaxnecT.

MpumeyaHus.

1 PacuyeTHoe conpoTtuBaeHmne Ry, antommHma mapkm 1915T yKasaHo ansa npodunein TonwmHomn 5 - 12 mm. Ana npodpuneir TonwmHom 4 mm

Tabnuua 10



Mpu cBapKe BoNbPPamMOBbIM 31EKTPOAOM Ry, = 165 H/mm?.

2 BnvAHMe npoao/ibHbIX CBApHbIX LIBOB 3/1EMEHTOB KOHCTPYKLUMM (B 0OLWIMBKaX, KPOBE/bHbIX MOMOTHULLAX M T.M.) Ha pasynpoyHeHune
aAZIIOMMHUNA B OKOJIOLLOBHOM 30HE HE Y4YUTbIBAIOT.

3 Hapg, yepTolt yKasaHbl pacyeTHble CONPOTUBAEHUA NMPU CBApPKe a/IloOMUHMA BOJIbGPAMOBbIM 3/1€KTPOAOM, NOoA YEPTOM - NABALWMMCA
3/IEKTPOAOM.

6.6 Mpun pacyeTe Ha NPOYHOCTb CBAPHbIX KOHCTPYKLUNI C 3n1eMeHTammM 6e3 CTbIKA, K KOTOPbIM NPUKPENSIOTCA CBAPKOM NonepeyHble 31emMeHTbl (PUCYHOK 1, 1),
cnepyet yuuTbiBaTb ocnabnieHne 3TUX 3/1IEMEHTOB B 30HE TEPMMUYECKOTO BAUAHUS MYTEM CHUMKEHMUA PACYETHOrO COMPOTMBAEHUA alOMUHMA R A0 3HavyeHuA Ry,
NPUHMMaemoro no Tabavuam 8 n 9.

6.7 B antOMMUHMEBBIX TOHKOJIMCTOBbIX KOHCTPYKUMAX MPUMEHAIOT aproHOAYroBytd TOYEYHYIO CBapKy MAABAWMMCA 31eKTPoAoM. PacyeTHaa Hecyw,as
CnocobHOCTb Ha cpe3 CBapHbIX TOUYEK, BbIMOJIHEHHbIX apPrOHOAYrOBOM TOYEYHOM CBApPKOM NAaBALWMMCA 3/1eKTPOAOM, YKa3aHa B Tabauue 11.

Tabnnua 11
PacyeTHas HecyLwasn cnocobHOCTb
Csapka TonwmHa anemeHToB, MM
TOYKM Ha cpes3, H
AproHoayrosas ToveyHas 1,0+ 1,0 1950
NNABALLMMCA SN1EKTPOLOM
(antomunHMIt mapok AMr2H2 u 1,0+2,0 2350
AMr3H2;

1,5+1,5 2950
CBaApO4YHasA NPOBOJIOKa MapKu

CBAMr3 nnn 1557) 2,0+2,0 3350

MpumeyaHue - Nepsas umdpa B rpade "TonwWMHaA 3/1eMEHTOB" - TO/ILLMHA BEPXHETO 3/IEMEHTA.

6.8 PacuyeTHble CONPOTUBAEHUNA CPe3y CBAaPHbIX COeAUHEHUN BHAxXNECT Rysm, BbINONHEHHbIX KOHTAaKTHOW PO/IMKOBOM CBAapPKOM, ANA atoMUHUS Mmapok A1M,
AMuM, AMr2M n AMr3M cneayet NPUHUMATL PaBHbIMW PacHeTHbIM CONPOTUBEHMAM R (cMm. Tabauubl 3 1 7).

Ons antommHna mapok AMr2H2 nanm AMr3H2 Rysm = (0,9 - 0,1t)R (t - TonwmMHa 6onee TOHKOro U3 CBapuUBaeMbIX 3/1€MEHTOB, MM).

6.9 PacuyeTHble CONPOTMBEHUSA 3aKNEMOYHbIX U HONTOBbIX COEAMHEHUI aa pacdeTHbIX TemnepaTtyp oT 50 °C Ao MmuHyc 65 °C npmBeseHbl B Tabamuax 12 n 13.

Tabnuua 12



PacyeTHOe conpoTMBAEHME CoeaMHEHUI Ha BoTax

Rb, H/MM?, 13 antoMUHMA MapoK
CoegnHeHue Ha | HanpsaxeHHoe | O603Ha b, H/ ! P

6onTax COCTOsIHUNE yeHue
AN33T1;
AMI5 BT [18T | B65T | B94T1

. y PacTaxeHMe Rt 125 160 145 200 250

OoBblWEeHHOU
ToHHocTH Cpes Rbs 90 95 95 130 150
H y PacTaxeHMe Rt 125 160 145 200 250

OpMaibHOM U
rpyboi TouHoCTn | ey Rbs 80 85 85 115 135

PacueTHOe cOnNpoTMBAEHUE Cpe3y COeAMHEHMIN Ha 3aknenKkax Ry, H/mm?, 13
aNlOMUHUA MapoK

CoeguHeHMe Ha A01H AMuH | AMr2H | AMr5nM; 018T B65T B94T1
3aK/senkax A033T1;
ABT1; 18n
35 40 70 100 110 145 170
MpumeyaHua

1 PacyeTHoe conpoTUBAEHUE Ha PaCTAXKeHUE BONTOB C 06XKUMHbIMU KO/IbL@MM CAeayeT NPUHMMATb
pasHbIM 0,9Rps.

2 B npogaBneHHble OTBEPCTUA CTaBUTb 3aKNEMNKN He A0MNYyCKaeTcA.

3 PacuyeTHble COMPOTMBAEHMA COEAMHEHWUM Ha 3aKjenkax C MNoTalHbIMU WUAM MNOAYNOTalHbIMMK
ronoBkammn cnegyet cHmKatb Ha 20%. YKasaHHble 3aKNenku pacTArvBatolne ycuama He
BOCMPUHMMALOT.

[na coeanHeHWIA Ha 6oATax U 3aKNeNKax pacieTHble CONPOTUBNEHUA PACTANKEHMIO U cpe3y cieayeT
NPMHUMaTL MO MaTepuany 3aknenok wam 6ontoB (cm. Tabauuy 12), cmATUIO - MO MaTepuany
coeguHAEeMbIX 31eMeHTOB (cm. Tabauuy 13).

Tabanuya 13
PacueTHoe conpoTMBAEHME CMATUIO S1IEMEHTOB
Mapka antoMUHNA 3/1eMeHTOB KOHCTPYKUMI, H/MM?, ana coeamHeHni
KOHCTPYKLMIA
Ha 3aKknenkax Ry, Ha 60onTax Rep

A01IM 40 35

AMuM 65 60

AMuH2; ABT 160 145

AMr2M; AMr3M; ABM 110 100

AMr2H2; AMr3H2; A431T1 195 175

A031T; AA31T4 90 80

AO31T5 155 140




A033T 140 125

ABT1 270 255
BO5T1 460 420
19157 315 285
1925T1 275 245

MpumeyaHue - PacyeTHble COMpPOTMBAEHUA NpuBeaeHbl AN1A COGAMHGHVIIZ Ha 60}1TaX,
NOCTaB/IEHHbIX HAa PACCTOAHUN 2d oT ux ocun 00 Kpaa sanemeHTa. [pn coKpalLeHnmn 3Toro
pacctoAHnA Ao 1,5d npmneeaeHHble paCcyeTHble CONPOTUBAEHUA CeayeT NMOHUKATb Ha
40%.

6.10 PacyeTHble CONPOTMBAEHUA PaCTAKEHUIO Ry U cpe3y Rps coeauMHeHUI Ha 6ontax,
NocTaBNEHHbIX B CBEp/ieHble UKW paccBepeHHble OTBepCTMA, NpusedeHbl B Tabauue 12.

6.11 PacueTHble conpoTUBAEHMA cpe3y Ry coegMHEHNI Ha 3aKnenKax, NoCTaBAeHHbIX B X0/104HOM
COCTOSIHMM B CBEP/IEHble 1 3aTeM paccBep/ieHHble 0TBepPCTUs, npmueeaeHsbl B Tabanue 12.

6.12 PacuyeTHble CONPOTMBIEHUA CMATUIO 31EMEHTOB KOHCTPYKLMIA ANA COeANHEHUI Ha 3aKNenKax
Rrp ¥ 60NTax Rpp, NOCTAaBNAEHHbIX B CBEP/IEHbIE WM PACCBEP/IEHHbIE OTBEPCTUSA, CAeayeT NPUHUMATL No
Tabnuue 13.

6.13 PacyeTHble CONPOTUBAEHUA aNIOMUHUA U IUTEMHOTO aNlOMUHUA, COeAUHEHNIN CBAPHbIX U Ha
60NTax AN1A KOHCTPYKLMIA, IKCNAyaTUPYEMbIX NPU pacyeTHbIX TemnepaTtypax csbie 50 °C, Heobxoanmo

YMHOXaTb Ha KO3QOULMEHT J,, yKa3aHHbIV B Tabanue 5.
6.14 Mpwn pacyeTe 3/1eEMEHTOB U COEAMHEHUN aNtOMUHUEBDLIX KOHCTPYKUUIN cneayeT yy4uTbiBaTb

Ko3pdULMEHTbI yc10BUiA paboTbl ¥, NPUHUMaemble no Tabauue 6.

7. PacyeT 31eMeHTOB a/tOMUHUEBDLIX KOHCTPYKLUMIA MPU LEHTPabHOM PaCTSXEHUWU, CHaTUK U
n3rnbe

7.1. PacueT anemeHTOB CN/IOLLIHOIO CeYeHUn

7.1.1 PacyeT Ha NPOYHOCTb 3/1IEMEHTOB, NOABEPKEHHbIX LEHTPA/IbHOMY PaCTAXEHUIO UK CXKATUIO
cunoit N, cnepyet BbIMONHATL MO popmyne

<
TR W

n 4

7.1.2 PacyeT Ha YCTOMYMBOCTb 3/IEMEHTOB CMOLWHOrO cevyeHua (npuBeneHHbIX B Tabnuue I.1),
NoABEPKEHHbIX LLIEHTPa/IbHOMY CXaTuto cunoii N, cneayeT BbiNOHATL NO popmyne

N
— =L@
@ARy.

YucneHHble 3HaYeHUs KoadpduumeHTa @ npmseseHbl B Tabnmuax .2 u r.3.

7.1.3 MNpwn pacyeTe cTepyKHEN U3 OAMHOYHbIX YrOJIKOB Ha LLeHTpasibHOe CxKaTue paanyc MHepuun
ceyeHun i cnesyet NPUHUMATD:

a) MMHUMa IbHBIM, ECIN CTEPXKHM NPUKPENIeHbl TO/IbKO MO KOHLAM;

6) OTHOCMTENbHO OCM, MapannenbHo O4HOM M3 MOJMOK Yroska NMpu HalMYMKU MPOMENKYTOUYHOIO
3aKpenneHus (pacnopok, WnpeHrenei, cBA3en 1 T.n.), Npeaonpeaensoluero HanpasaeH1e Bbiny4YmBaHuna



yrosika B NJ0CKOCTU, NapasiesibHOM BTOPOW NoJiKe.
7.1.4 C:KaTble 31eMeHTbI CO CMNOLWHbIMWU CTEHKAMM OTKPbITOro M-06pa3Horo ceyeHus (PUCYHOK 2),

He YCUNeHHbIe 1 ycuneHHble 0T6OPTOBKaMM Uam yTonwenuamu (6ynsbamu), npu A, < 3/1y (A, m ly -

pacyeTHble TMOKOCTM 3/1EMEHTA B MJIOCKOCTAX, NEPNEHANKYNSAPHbBIX K OCAM X-X U y-y) caeayeT yKpennaTb
NAaHKaMm UKW PELLIETKOM, MPU 3TOM A0/13KHbl ObITb BbINO/IHEHbI TpeboBaHuA 7.2.2 n 7.2.6.

a) 6) B)
’ :
|

+— X

deedtex
£§TT‘ o
|

y

a - OTKPbITOE; 6, B - YKpenaeHHble NaaHKamm
WAW pelleTKamu; I - pacyeTHoe ceyeHne

PucyHok 2 - M-obpasHble ce4yeHns 31eMeHTOB

MpM OTCYTCTBMM NAAHOK WAM PELIeTOK TaKMe 31eMeHTbl, MOMUMO pacdeTa no dopmyne (2) B

rNaBHbIX NJAOCKOCTAX X-X WU Y-y, cneayeT NPOBEPATb Ha YCTOMYMBOCTb MPU U3rMBHO-KPYTUABHOMU dopme
noTepu yCTOMYMBOCTU No popmyse

— <1 3
cp, ARy, - B)

rae ¢ - KoappumumneHT, BbluMcaaemMbi No popmyne

2

9
I

1+6+,|(1-6) +—¢&°
Y7,

roe 0=4p/;

w=80+0,1561,4 /(A4h*);

p=(1,+1,)/(4R*)+a’;



o= a, /h - OTHOCUTE/IbHOE PaCCTOoAHNE MeXay UEHTPOM nsrnba u LEHTPOM TAXKECTU,
= ]w /(]yhz) - 34ecCb Iw - CeKTOpVIaﬂbelﬁ MOMEHT NMHepUnmn ceveHunsa;
I; = 0,37Zbiti3 - MOMEHT MHEepUUM cedyeHus npu cBOBOAHOM KpyyeHwuwn, 34ecb b U t; -
COOTBETCTBEHHO WMPUHA U TOJILLUHA ZIUCTOB, o6pa3yrom,mx cevyeHune, BKNK4YaAa CTEHKRY.
[nAa ceyeHunsa, npnBeAeHHOro Ha pUcyHke 2, 1, npu 1 = bl/h:
A=ht(2+n);
1, =th’b* (3+2n)/[12(6+n) |= 4r’p* (3+20)/[12(6+n)(2+7) |;
I, =hib*(6+n)/12= 4> (6+m)/[12(2+1) ;
1, =th* (1+2n) /[3(2+m)] = 4h* (1+2n) /[ 3(2+7)" |;
_3+m . 4B+

(6+n)"  (2+m)(6+n)

(5)

MpY HaNMYMM YTONLLLEHWNI Kpyraoro ceyeHus (6ynbb) MOMEHT MHepUUU NPU KpydYeHUn lr cneayet

4
yBenununtb Ha 17D /32, roe n - uncno 6ynbb B ceueHuu; D - anameTp 6ynbb.
7.2. PacyeT asileMeHTOB CKBO3HOIO CeYyeHums

7.2.1 PacyeT Ha MPOYHOCTb 3/IEMEHTOB CKBO3HOMO CEYEHUA NPU LEHTPaSIbHOM PACTANKEHUU U
CKaTuK cneayeT BbINOAHATL No dopmyne (1), rae A, - NAoOWAAb CEYEHUA HETTO BCETO CTEPXKHA.

7.2.2 Mpw pacyeTe Ha yCTOMYMBOCTb MO popmyie (2) ANA COCTAaBHbIX CKaTbIX CTEPKHEN CKBO3HOIO
CeYyeHunn, BETBU KOTOPbIX COeAMHEHbl MAaHKaMKM WAWU peleTKamu, KosdPUUMEHT (P OTHOCUTENLHO

cBOOOAHOW OCK (NepneHAMKYAAPHON K MJIOCKOCTM MAHOK WM PELLEeTOK) cinefyeT onpenensTb no
Tabauue .2 ¢ 3ameHoit A Ha /18/- . 3HaueHue /'Lef = lef.\/R /E - YCNOBHYIO TMBKOCTb CTEPIKHA cneayeT

onpegenAaTb B 3aBUCMMOCTU OT 3HaYeHUM /Ie/' , NpuBegeHHbIX B Ta6nmu,e 14 pna CTep)KHEﬁ C Yyncnom

naHenem He MeHee LWecCTu.



Tabnuua 14

MNpueegeHHanA rMbKocTb j’ef CTep»XHA CKBO3HOTIO ce4yeHunA

Tun
Cxema ceveHuA
ceyeHus
C NAaHKamm C peleTkamm
2 2
g = AL +0,82(1+n) 2, (6) A = //ijAi,w)
- d1
1
d3
roe & = lobz—lb
- B
P R +082 (1+n) 2 +(1+n,) A5 |, (7
irg'l-ﬂim \/ ‘max I’l) b1 ( nZ) bz] () /1 _ /12 +a+a 10
- ef max 1 2 ( )
%%"L“”+}“\ d f§1
2 %i—m lw N, = Ib2b2
L)
! ISZZb a _10 d13 . = dZ3
roe =1lV—; =
1 b,
(d1 v d, oTHOCATCA K CTOPOHAM COOTBETCTBEHHO
b1VIb2)
q_;;,. - Ay =220 +0,82(1+ 1) 23, (8) A, \//1,,2W+0,670!i,(11)
&“7”JW}K“3%“@ A,
s | g L
k] 3
s'h roe o= lod_
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0O603HayeHus, NpuHATbLIE B Tabanue 14:

/1y - TMBKOCTb CKBO3HOIO CTEPYKHSA B LLEJIOM B M/JI0CKOCTU, NEPNEHANKYNSPHOM K OCHU Y-V

l - Hanbonblan ns rubkocTei CKBO3HOIo CTepXHA B LLEZIOM B NJZIOCKOCTAX, NePNeHANUKYNAPHbLIX K OCAM X-X U Y-V,

max
ﬂbl , /7%2 , ﬂb3 - TMBKOCTM OTAENbHbIX BETBEW NPU NU3rnbe B NAOCKOCTAX, NEPNeHANKYNAPHbIX K OCAM COOTBETCTBEHHO 1-1, 2-2 1 3-3, Ha y4YacCTKax mexay

CBapPHbIMU WIBAMM U KPaMHMUMK BOATaMK, NPUKPENASIOWMMWN NAAHKK;

b, (b1, b,) - paccToaHMe Mmexay ocAMU BeTBel;

d, I - pa3amepsbl, onpegensemble No pucyHkam 3 n 4;

A - nnowaab Ce4eHMA BCEro CTEPIKHA;

Ags, Az - NAOWAAM CEeYEHUI PACKOCOB PeLeToK (Mpy KPecToBOW pelleTKe - ABYX PACKOCOB), PaCMOJIOMKEHHbIX COOTBETCTBEHHO B M/IOCKOCTAX,
nepneHAMKYNApHbIX K ocam 1-1 un 2-2;

Ag - NNOWAAb CEYEHUS pacKoca pelleTKM (Npu KPecToBOM pelleTKe - ABYX PacKOCOB), NieXallel B MJOCKOCTU OAHOW rpaHu (ons TpexrpaHHoro
PaBHOCTOPOHHErO CTEPXKHA);

Ib1, Ip3 - MOMEHTbBI MHEPLMU CEYEHUSA BETBEM OTHOCUTENIbHO OCel cooTBeTCTBEeHHO 1-1 1 3-3 (ana ceveHuii Tunos 1 u 3);

Ib1, Ip2 - TO e, ABYX Yro/IKOB OTHOCUTE/IbHO OCeN COOTBETCTBEHHO 1-1 1 2-2 (ana ceyeHmin TuNa 2);

Is - MOMEHT MHEepPLMN CeYEeHUA OAHOMN NIaHKM OTHOCUTEIbHO COBCTBEHHOM OCU X-X (PUCYHOK 4; ana ceyeHnn TMnos 1 n 3);

Is1, Is2 - MOMEHT MHEPLIUWN CEYEHUNS OAHOM M3 NNAHOK, PACNONOXKEHHbIX B NIOCKOCTAX, NEPNEHANKYNAPHbIX K OCAM COOTBETCTBEHHO 1-1 1 2-2 (ana ceyeHus
TMna 2).

MpumeuaHue - K TMny 1 Takxke cneayeT OTHOCUMTb CEYEHUS, ¥ KOTOPbIX BMECTO LWBENNEPOB NPUMEHEHbI ABYTaBPbI, TPybYaTble U gpyrue npoduan ana
0AHOM UK 06eunx BeTBEM; NPM 3TOM OCH Y-y U 1-1 LOMKHBI NPOXOAUTb YEPE3 LLEHTPbI TAXKECTM COOTBETCTBEHHO CEYEHMSA B LLEJIOM U OTAE/NbHOW BETBU, a

3HaueHna nu A,, B popmyne (6) [oMKHBI 06ecneunBaTh Haubonbluee 3HaYeHNe /14 .

7.2.3 B CKBO3HbIX CTEP}KHAX C N1aHKaMM yCNOBHaA MMBKOCTb oTaenbHoM BeTen A, , A,, nan A, (cm. Tabanuy 14) Ha yuacTke Mekay CBapHbIMM LWBaMU MM

KpaHUMK 6oaTamm (3aKnenKamm), NPUKPENAAIOLLMMM NIAHKK, LONXKHA 6bITb He 6onee 1,4.

Mpn HaAMUUM B OAHOMN M3 MNOCKOCTEN CM/IOWHOIO ANCTa BMECTO MaHOK (CM. pUCYHOK 2, 6, B) rM6KOCTb BETBM C/iedyeT BblMMCAATL MO Paguycy MHepLmu

noayce4yeHUs OTHOCUTE/IbHO €ro LLeHTPabHON OCU, MePMNEeHANKYAAPHOM K NJIOCKOCTU MAaHOK.

7.2.4 B CKBO3HbIX CTEPXKHAX C pelleTkamy NOMMMO pacyeTa Ha YCTOMYMBOCTb CTEPXKHA B LLE/IOM CAedyeT NpoBepaTb YCTOMYMBOCTb OTAENbHbIX BETBEN Ha

yyacTKax mexay y3namu. Npu HeobxoaMmMocTu cnesyeT yunTbiBaTb BAUAHME MOMEHTOB B y3/1aX, HAMPUMEP OT PACLLEHTPOBKU 3/IEMEHTOB PELLETKMU.

B CKBO3HbIX CTEPXKHSAX C PELETKaMM YC/IOBHAs TMOKOCTb OTAE/bHbIX BETBEN MeXAY Y31aMu A0/XKHA ObiTb He 6onee 2,7 1 He A0NKHa NPEBbILWATb YCI0BHYIO

NpUBeAEHHYIO TMOKOCTb ﬂef CTEPKHA B Le/IOM.



a - TpeyrosibHan; 6 - TpeyrosbHas ¢ pacnopkamu;
B - KPECTOBASA; I' - KPECTOBAA C PAcropKamm

PUCyHOK 3 - CXxemMbl peLleToK CKBO3HbIX CTEPIKHEN
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PucyHOK 4 - CKBO3HOW CTEPXKEHb C NAaHKamM

7.2.5 PacueT cTeprKkHel COCTaBHbIX CEYEHMUI U3 YTONKOB, LUBENNEPOB U 4., COEAUHEHHbIX BMIOTHYIO
WK Yepes NPOKNagKW, cneayeT BbINOAHATb KaK CMJ/IOWHOCTEHYATbIX NPU YCNOBUU, YTO YHACTKN MeXKay
COEAMHAOWMMM CBAapHbIMM LWIBAMU WM LEHTPAaMWU KpaliHMX GONTOB He NPEeBbIWAT ANA CKaTbIX
anemeHTOB 30/ U gnAa pacTaHyTbix 80i. 34eCb pagMyc MHEPLUM CeYEeHUA | yroNKa Uan weennepa cnegyet
NPUHUMATL N5 TaBPOBbIX MAW ABYTAaBPOBbIX CEYEHWI OTHOCUTENIbHO OCW, MApPaNiesbHON MAOCKOCTM
PacnonoXeHUs NPOKNALOK, 3 ANA KPECTOBbIX CEYEHUN - MUHMUMAJIbHbIN.

Mpu sToMm B nNpegenax AJMHbI CKATOro 3NeMeHTa c/eayeT npefycMaTpuBaTb He MeHee ABYX
NPOMEXYTOUYHbIX CBA3el (NpoKNaaoK).

7.2.6 PacyeT coeAMHUTE/IbHbIX MAAHOK U 3/IEMEHTOB PELUETOK CXKaTbiX CTEPXKHEN CKBO3HOIO
ceyeHuA cnesyeT BbIMOMHATL HA YCAOBHYIO NonepeyHyto cuny Qsic, NPUHUMAEMYHO NOCTOAHHOM MO BCel
OJINHE CTEPXKHA U BbluMcaaemyto no ¢opmyne

0, =4,2-10°(4000-E/R)N / ¢, (12)

rae N - npoAoNbHOE YyCUNNE B CKBO3HOM CTEPIKHE;
@ - KO3OPUUMEHT YCTOMUYMBOCTM MPM LEHTPANbHOM CXKaTuM, MPUHUMAEMBbIA MNpU pacyeTe

CKBO3HOTO CTEPXKHA B MNOCKOCTU MNAHOK MU PELLETOK.

YcnoBHyto nonepeyHyto cuny Qg cnegyeT pacnpeenarb:

NPy HaNUYUU TONbKO COEOUHUTE/IbHbIX MAHOK (peleToK) - MOPOBHY MeXay NaaHKamu
(peweTkamm), nexkawmmm B NAOCKOCTAX, NepPneHANKYNAPHbIX K OCU, OTHOCUTENIbHO KOTOPOW NpoBOAAT
NPOBEPKY YCTOMUYNBOCTY;

npv HaJIMYMK CNIOLWHOTO /IUCTA U COeAMHUTE/bHBIX NIAHOK (PewweTok) - Monoaam Mexay IMCTOM
M NNaHKaMu (peLueTKkamm), NexKawuymm B NAOCKOCTAX, NapaineNbHbIX JUCTY;

npw pacyeTe PaBHOCTOPOHHMX TPEXTPAHHbIX CKBO3HbIX CTepKHEM - No 0,8 Qs ANA KAXKAO0W CUCTEMDI
COEANHUTENbHBIX NAHOK (PELIETOK), PacnOIOKEHHOM B O4HOWM rPaHMu.

7.2.7 PacyeT coeaMHUTENbHBIX NAAHOK U UX NPUKPENIEHUI (CM. pUCYHOK 4) cneayeT BbINONHATD,
KaK pacyeT 3/leMeHTOB 6e3pacKoCHbIX pepm, Ha COBMECTHOE geincTBure cunbl Fs, cpesbiBatoLLel NNaHKY, 1
MOMeHTa Ms, n3rnbaowero nAaHKy B €e MJIOCKOCTM, 3HAYeHUA KOTOPbIX CaeayeT BblYUCAATb MO
dopmynam:

Fs= Qs/b/b; (13)
M; = Qs/b/2; (14)

roe Qs - yC/I0BHasA nonepeyHas cuia, NpUxoaaALanca Ha NniaaHKy o4HOM rpaHu.

7.2.8 PacyeT 3/1eMeHTOB COEANHUTE/IbHbIX PELIETOK COCTaBHbIX CTEPXKHEN CeAyeT BbINONHATb Kak
pacyeT 3/1EMEHTOB peLlleTok Naockux ¢epm. Mpu pacyeTe PackocoB PELLUETOK MO PUCYHKY 3 ycuaue B
packoce cnenyeT BblYUCAATL NO popmyie

N,=a0d/b,(15)

roe o, - KoapdULUMEHT, NPUHMMaeMblii pasHbiM: 1,0 AN peleTkn no pucyHky 3, a, 6 1 0,5 - no
PUCYHKY 3, B;

Q; - ycnoBHas nonepeyHas cuia, NPUXoasaLasca Ha OAHY NAOCKOCTb PELLETKM.

Mpu pacyeTe pPacKOCOB KPECTOBOW peLleTKM C pacrnopkamu (PUCYHOK 3, T) cneayeT yumTbiBaTb
AonosiHuTenbHoe ycuane Ngg, BO3HUKAlOLWEE B KaXKA0M packoce oT 06xKaTua BeTBEN U BblYUCASEMOE NO
dopmyne

N, =a,N,A, /A, 16)



2 3 3
roe O, = dl,, /(2b +d ) -34ecb b, Iy, d - paamepbl, yKasaHHble Ha PUCYHKe 3;

Np - ycunve B 0gHOW BETBM CTEPIKHSA;

Ad, Ap - NN0WAAb CEYEHNA PACKOCa M BETBU COOTBETCTBEHHO.

7.2.9 PacyeT cTepKHeW, NpeAHasHAYEHHbIX ANA YMEHbLEHWA PacYeTHOW A/MHbI CHKaTbIX
3/1IEMEHTOB, CNeAyeT BbINONHATL Ha YCUAME, PaBHOE YC/IOBHOM NOMEPeYHOol cune B OCHOBHOM CXaToM
anemeHTe, onpegensemoi no dopmyne (12).

7.3. PacueT usrmnbaembix 31eMeHTOB

7.3.1 PacyeT Ha NPOYHOCTb 3/1IEMEHTOB CNeAyeT BbINONHATL MO GopmMynam:
npv SeACTBUM MOMEHTA B OLHOM M3 INABHbIX NJOCKOCTEN

Ry <I;@7)

n,min c
npu AEVICTBMM B ce4yeHUnun nonepequVl Cunbl

0S

_¥0 .
iRy M

npu AEVICTBMM MOMEHTOB B ABYX IM1aBHbIX MNJIOCKOCTAX (VI Han4ynm 6MMOMEHTa)

M .
M, o M i B O oy
[anyyc [ynRyyc IwRyyc

roe X v y - pPacCTOAHUSA OT rMaBHbIX OCEl A0 PacCMaTPMBaEMOM TOUKU CeYeHUs;
B - 6UMOMEHT;

I, - cekTopuanbHbIt MOMEHT MHEPLWK CEeYEHNS;
@), - CeKTOpMaNbHaA KOOpAMHaTa.

7.3.2 inAa cTeHOK 6anoK npu ogHOBPEMEHHOM AeNCTBMM MOMEHTA U NOMNepPeYHon CUAbl AONMKHbI
6bITb BbIMONHEHbI YCNOBUA:

1
2 2 2
o \/O'x -0.,0,+0,+37,, <1, Txy/(RJc) <1 ,(20)
Ve
rme 0, =M y /1 -HopmanbHOe HanpsAXeHWe B CPeaMHHOMN NIOCKOCTH CTEHKM, NapannenbHoe
NpPoAo/IbHOM Ocu Banku;
o,= Myx/[yn - TO e, NepneHAUKYNApPHOe K NpoAo/IbHOM ocu banku, B Tom uyucne O .,
onpeaensemoe no popmyne (42);

7, =08/ (]tw) - KacaTe/IbHOe HanpsKeHue B CTeHKe.

Hanpsenna O, 1 O, , npuHnmaemble B popmysne (20) co cBOMMM 3HaKaMM, a Takxke 7, cneayet

onpeaensiTb B 04HOM U TOM Xe TOUYKE CTEHKKN Basiku.

B 6ankax, paccuntbiBaembix no dopmyne (19), 3Ha4yeHUA HANPANKEHUN B CTEHKE BANIKM AONXKHbI
6bITb NpoBepeHbl No dopmyne (20) B ABYX rNaBHbIX NNOCKOCTAX U3rnba.

Mpu ocnabneHnn cTeHKM oTBepcTUAMU A1a 60NTOB NeByto YacTb dopmysbl (18), a TakKe 3HaYeHue



TX

,» B dopmyne (20), cnepyet ymHOXKaTb Ha KOIGPUUMEHT & , BbIMUCAAEMBIN MO popmysie

a=s/(s—d), (1)

rge s - Wwar oTBepcTuii B O4HOM psaay;

d - AnameTp oTBEPCTMUA.

7.3.3 PacyeT Ha ycToiMYnMBOCTb H6a/IoK ABYTAaBPOBOro CEYEHUA c/ieayeT BbIMOAHATb Mo GopMynam:
npw n3rnbe B NJIOCKOCTU CTEHKM, COBMNAAAIOLLEN C NOCKOCTBIO CUMMETPUN CEYEHMA

(obW Ryc
npu nsrnbe B ABYX rnaBHbIX NAOCKOCTAX (M HANMUNMU BUMOMEHTA)

M M, B
—+ + <1.(23)
(DbVchnyyc WyRy}/C Wv{uRy}/c

B dopmynax (22) n (23) ob6o3HaueHo:
@), - KO3GOULIMEHT YCTOMUMBOCTM NpK n3rnbe, onpeaenaemblii No NpuaoKeHuo ;

W - MOMeEHT conportnBneHnAa ce4eHnAa OTHOCUTE/IbHO OCH X-X, BbIYUC/IEHHbIM ANA CKaToro noAca,;
Wy - MOMEHT ConNpoTnuBaEHNA CEYEHNA OTHOCUTENIBHO OCU Y-y, cosnap,arou.l,eﬁ C N1OCKOCTbIO l/13I'M6a,'

Wa) - CEKTOpMa}'IbeII;I MOMEHT CONpPoTUBAEHNA CEYEHNA.

7.3.4 Tpwn onpeaeneHnMn 3Ha4YeHUa @, 3a pacyeTHyl A/MHy 6anku Iy cneayeT nNpuHUMaTh

paccToAaHMe MeXay TOUYKaMW 3aKpenseHWM C)KaToro nosica OT MOMepeyHblX CmelleHun (y3namu
nonepeyHblX CBA3EM, TOYKAMMU KPENJeHUA KEeCTKOro HacTUAa); NpuU OTCYTCTBUM cBA3el I = | (I - nponet
6ankKu); 3a pacyeTHYI AJMHY KOHCOAU cnenyeT NPUHUMATD: lef = | NPy OTCYTCTBMM 3aKpenaeHuUa CKaToro
Nnosica Ha KOHLLe KOHCOAM B FOPM3OHTA/IbHOM MAOCKOCTM (B ZaHHOM cnyyae | - AIMHA KOHCOAW) uau
paccTonaHMe MeXAy TOYKaMM 3aKpPEenneHus CHKaToro nosica B TOPM3OHTaNbHOW MNAOCKOCTU - NpU
3aKpenieHMM nosAca Ha KOHLLE U MO AJIMHE KOHCOAMU.

7.3.5 YcToinumBocTb 6anok cnegyeT cumTtatb obecrneyeHHom:

a) Npu nepegaye Harpyskyn Ha 6asiky Yepes CNIOLHOM KEeCTKUI HacTuA (Kene3obeToHHble NAUTbI
N3 TAXENOro, JIETKOTO U AYENCTOro BeToHa, NI0CKMI, NPOGUINPOBAHHbBIN U BOJIHUCTBIA METaNINYECKNIA
HaCTWAbI U T.MN.), HENPEPbIBHO ONUPAIOLLMIACA HA CXKaTbli NoAC 6aSKM U C HAM CBA3AHHbIN C MOMOLLbIO
CBapKu, 6oNTOB, CaMOHape3aloLWwmx BUHTOB M AP.; NPU 3TOM CU/Ibl TPEHMA YUUTbLIBATb HE CNeayeT;

6) nNpu 3HayeHMAX YC/NOBHOW TMBKOCTM CKaToro nosca 6anku ﬂb:(lef/b)\/R/E, He

NPEeBbILIAOWMX ee NpefesbHbIX 3Ha4YeHnin A, , onpegensembix no popmynam tabaunubl 15 gna 6anok

CMMMETPUYHOIO ABYTaBPOBOrO CEYEHUA MM aCMMMETPUYHOrO - ¢ bosiee pa3BUTbIM CXKaTblM MOSCOM,
paccymTbiBaembix no popmyne (22), 1 UMEOLWUX OTHOLIEHUE LUMPUHbI PACTAHYTOro MosAca K WupuHe
cyKaToro nosca He meHee 0,75.

Tabnunua 15

YcnoBHana npegenbHaa rMOKOCTb CxKATOro Nosica CBapHoOM

MecTo NPUAOKEHUA HArpysKu . -
WAn npeccosaHHol 6ankn A ,

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




K HMXKHemy nosacy 0,45[0,57 + 0,0032b/t + (0,92 - 0,02b/t)b/h] (25)

HesaBnMCcMMO OT YPOBHS NPUNONKEHNS 0,45[0,41 + 0,0032b/t + (0,73 - 0,016b/t)b/h] (26)
Harpysku npu pacyeTe yyactka 6anku
MeXAy CBA3AMMU AU NPU YNCTOM
nsrnbe

0O603HayeHus, NpuHATbIe B Tabanue 15:
b v t - COOTBETCTBEHHO LUMPMHA M TOJILLMHA CXKaTOro nosca;
h - paccToaHMe (BblcOTa) MeK Ay OCAMM MNOACHbIX IUCTOB.

MpumeyaHua

1 3HaueHuA ﬂub onpeaeneHbl Npu 1 <= h/b <= 6 n 15 <= b/t <= 35; gna 6aNoK C oTHOLeEHNem b/t <
15 B popmynax Tabnauupl 15 cneagyet npuHumats b/t = 15.
2 Ons 6anoK ¢ NOACHbIMWU COEAMHEHUAMM Ha 3aKeMNKax Uan BbICOKONPOYHbIX 601Tax 3HaYeHuA lub

cnegyeT yMHOXaTtb Ha 1,2.

Mpu BbiNno/IHEHUM TpeboBaHMit 7.3.5 a) 6anku, nsrmbaemble B ABYX MJIOCKOCTAX, Ha YCTOMYUBOCTb

He NpoBepAoTCA.

7.4. PacyeT 3/1IeMEeHTOB, NOABEPIKEHHbIX AEACTBUIO OCEBOMN CUJbI C U3rMbom

7.4.1 PacyeT Ha NPOYHOCTb CM/IOLIHOCTEHYATbIX BHELEHTPEHHO CXaTbiX (CXKaTo-usrmbaembix) u

BHELEHTPEHHO PacTAHYTbIX (PacTAHYTO-U3rMbaemMbix) 31eMEHTOB CAeAYET BbINOAHATL No dopmyne
(N/A4,+M y/1,+Mx/1, +Bo /1,)/ (Ry.)<1,@7)

r4e X, Y - PACCTOAHMA OT rNaBHbIX OCel A0 PacCMaTPUBAEMOM TOUKM CeYEHUA.

7.4.2 PacyeT Ha YCTOMYMBOCTb BHELEHTPEHHO CXKaTbIX M CHKATO-U3rMBaemMbIX 3N1EMEHTOB Npu
AeNCTBMM MOMEHTA B OAHOM M3 FNaBHbIX NI0CKOCTEN CNeayeT BbINOAHATL KaK B 3TOM NAOCKOCTM (NA0CKan
dopma noTepu YCTOMYMBOCTM), TaK M M3 3TOM NAOCKOCTU (M3rMBHO-KpyTUAbHaa ¢opma noTepu

yCTOAYMBOCTH).

PacyeTt Ha YCTOVI‘-IMBOCTb BHEUEHTPEHHO CXaTbIX U CKaTo-n3rnbaembix 31EMEHTOB MOCTOSHHOIO
ceyeHunAa B NJ1I0CKOCTH AEVICTBMH MOMEHTa, cosnap,arou.l,eﬁ C MNNOCKOCTbO CMUMMETPUN, cnedyetT BbIMONTHATb

no popmyne
N/(¢,ARy,)<1.(28)

B dopmyne (28) KosdpduruUmeHT yCTOMUMBOCTM NpK CKaTUM € M3rMbom @, cneayeT onpeaenaTb:

a) 419 CNIOLHOCTEHYATbIX CTEP}KHEN No Tabawue E.1 B 3aBUCMMOCTH OT YCI0BHOM rMbKocTM A 1

npmneeaeHHOro OTHOCHUTE/IbHOIO 3KCUEHTPUCUTETA Mef, ONpeaenaemoro no d)OpMVﬂe
m, =nm,(29)

roe 7] - KoadduUMeHT BAMAHUA GOpMbl ceveHus, onpegenaemblii no Tabavue E.3;

m = eA/W, - OTHOCUTE/IbHBIN IKCUEHTPUCUTET (3aecb € = M/N - 3KCLLEeHTPUCUTET, NPU BbIYUCTEHUN
KOTOPOro 3HayeHua M cneayeTt NPpUHMMATL cornacHo TpebosaHuam 7.4.3; W, - MOMEHT CONPOTUBJIEHUSA

CeYeHUs, BbIMUCNEHHbIN AN Haubosiee cXKaToro BOJ/IOKHA).

I'IpM 3HaYEHUNAX Mef > 10 PacyeT Ha yCTOl‘/JI‘-WIBOCTb CNNIOWHOCTEHYATbIX CTep)-KHeﬁ BbIMO/IHATb HE



TpebyeTcs.

6) ANA CKBO3HbIX CTEPHEW C pelleTkamu MAW MAaHKaMW, PaAcnoioXKEHHbIMW B MAOCKOCTSAX,
napannenbHbIX NJI0CKOCTU U3rMba, - no Tabamue E.2 B 3aBUCMMOCTH OT YCNOBHOM NPUBEAEHHOM TMBKOCTH,
BblYMCAAEMON NO popmyne

Ay = NRIE,(30)

N OTHOCUTE/IbHOTO 3KCLLEHTPUCUTETA M, BbIYMCAAEMOTO Mo popmyie

A
m =e

X X

— Axl
nin my = ey]—, (31)

x y

r4e X1, y1 - PacCTOSAHUS COOTBETCTBEHHO OT OCU Y-y UM X-X A0 OCU Hanbosiee CKaToi BETBU, HO He
MeHee PacCTOAHMA A0 OCU CTEHKU BETBU.

B cocTaBHbIX CKBO3HbIX CTEPXKHAX KaKAylo BETBb HEOOX04MMO npoBepATb No ¢opmyne (27) npu
COOTBETCTBYHOLLMX 3HaUeHUAxX N, My, My, BbIMUCNEHHbIX AN1A AAaHHOM BETBMU.

7.4.3 PacyeTHble 3HayeHuA WU3rnMbaloWmMx MOMeHToB M, Heobxoaumble ONA  BblY4UCAEHUS
aKcueHTpucuteta e = M/N B anemeHTe (419 O4HOIO M TOFO e CoYeTaHUA HarpysoK), cnedyet NPpUHUMaTh
paBHbIMU:

ONA CTeprKHEN NOCTOAHHOTO CEYEHMA PAMHBbIX CUCTEM - HAMBONbLUEMY MOMEHTY B Npeaenax A/InHbl
CTepKHew;

ONA CTYNEeHYaTbIX CTEPXKHEN - HAMBONbLIEMY MOMEHTY Ha AJIMHE Y4aCTKa NOCTOAHHOIO CEYEHMUS;

DN KOHCOIeM - MOMEHTY B 3ale/1Ke, HO HE MEHEE MOMEHTA B CEY4EHUM, OTCTOALLEM Ha TPETb AJINHbI
CTEPXKHA OT 3ae/Ku;

ONA CKATbIX CTEPKHEM C WAPHUPHO-OMNEPTbIMU KOHLUAMMU U CEYEHUAMU, UMEHLWUMN OOHY OCb
CMMMETPUM, COBMAZAIOLLYIO C MNOCKOCTbIO U3rnba, - MOMEHTY, onpeaensemomy no ¢opmynam tabanubl
16 B 3aBUCMMOCTM OT OTHOCUTENIbHOTO SKCUEHTPUCUTETA Mmax = MmaxA/(NWe) U npUHMMaeMomy paBHbIM
He meHee 0,5Mmax.



OTHOCUTENbHbIN
3KCLLeHTpUCUTET
mmax

MomeHT M npu yCNOBHOM TMMOKOCTU CTEPIKHA

A <4

A>4

Mmax <= 3

3 <Mpmax<=10

M=M,=M, —0251 (M, —M,)

M=M,+ (mmax - 3)(Mmax - MZ)/7

M:Ml

M=M;+ (mmax - 3)(Mmax - Ml)/7

0603HayYeHus, NpUHATbIE U Tabanue 16:

Mmax - HAMBONBWWIA U3rMBAOLWNIA MOMEHT B Npeaenax ANUHbI CTEPIKHSA;
M - HanbonbLN M3rnbaKLWMIN MOMEHT B Npeaenax cpesHen TPeTu ANMHbI CTEPXKHA, NPUHUMAEMBbI PaBHbIM He

meHee 0,5Mmax.

Tabnuua 16

[NA cKaTbIX CTePsKHEN C WapHUPHO-0MEePTbIMM KOHLLAMW U CEYEHUAMW, UMEIOLLMMWN ABE OCU CUMMETPUU, NPUBEAEHHbIE OTHOCUTE/IbHbIE SKCLEHTPUCUTETDI
Mes CNeayeT onpeaensTb no tabaunue E.4.
7.4.4 PacyeT Ha YCTOMYMBOCTb BHELLEHTPEHHO CXKaTbIX CTEP’KHEM CMAOLHOro NOCTOAHHOIO CeYEeHUA U3 MIOCKOCTM AeNCTBMSA MOMEHTa Npu u3rnbe ux B

NNIOCKOCTM HanbobLuen KecTkocTu (I > 1), coBnagatoweli ¢ NI0CKOCTbIO CUMMETPUM, A TaKKe LBENNEePOB CNeayeT BbIMUCAATL No popmyne

N/(cgpyAR;/C) <1, (32)

roe ¢ - KoadduumeHnT, Bbluncaaemblin no opmyne

c=ﬂ/(1+amx)ﬁl,(33)

3pech A, [ - KoabdULMeEHTbI, BbluUCAAEMbIe N0 Tabauue 17.

Tabnuua 17



3HayeHus KoaddUUNEHTOB
Tun a now
ceye | Cxema ceYEHMA U IKCLEHTPUCUTET P f npu
HUA _ _
L<my <=5 7, <3,8 Z,>3,8
Péb——
ol
1 Xt
¥
2 0,75 + 0,05my 1 @./ @,
3
1—(1— [o ] ) 20,11, -1);
4 1-(0,25 - 0,05my)l/Ix 1 o9, )21/ 1 -1)
ﬂ =1 npu /1< 0,5
5 3aMKHYTOE MM CKBO3HOE C 0,55 + 0,05m, 1 . /(0
peleTkaMmm Uau NaaHKamm Y

0603Ha4YeHus, NpPUHATbIE B Tabanue 17:
/1 M [z - MOMEHTbI MHEPLMK COOTBETCTBEHHO HO/bLUEN U MeHbLLEe MONOK OTHOCUTE/IbHO OCU CUMMETPUM CeYeHUs Y-y,




@, - 3HaueHne @, npwn ly =3,8.

MpumeyaHuna
1 MNpwu 3HauveHuax b/h < 0,3 cneayet npuHmumatb b/h =0,3.
2 Mpu 3HaYeHnAax my < 1 nam my > 5 cnegyeT NpUHUMATb COOTBETCTBEHHO My =1 nanm my=5.




3HauyeHunn KoaddULUMEHTOB & U ﬁ O/191 CKBO3HbIX CTEPKHEN C peleTKamu UAK NaaHKaMu cnegyet

NPUHMMATb TOJIbKO MPU HANMUYUM HE MeHee ABYX MPOMEXKYTOUHbIX AMadparm no AJnHe CTepkHA. B
NPOTUBHOM Cny4vae cnegyet NPUHUMATb KO3OUUMEHTbI, YCTaHOB/AEHHbIE AAA CTEP)KHEW OTKPbLITOro
OBYTAaBPOBOroO CEYEHUS.

Mpu onpeaeneHnm OTHOCUTENIbHOTO 3KCLEHTPUCUTETA My 3@ pacyeTHbli MOMeHT My cneayet
NPUHUMATD:

ONA  CTEep)KHEeM C  LWAPHUPHO-OMEPTbIMU  KOHLAMMW,  3aKPEenaeHHbIMWU  OT  CMeLLeHMus
nepneHaANKYAspPHO K NJIOCKOCTU AENCTBUA MOMEHTA, - MaKCMMasibHbIi MOMEHT B Mpegenax cpeaHel
TPETU AJIMHbI, HO HE MeHee MOJI0BMHbI HaMBOIbLLIErOo MOMEHTA MO A/IMHE CTEPXKHA:

ONA KOHCONEW - MOMEHT B 3a,e/1Ke, HO HE MEHEE MOMEHTA B CEYEHUMW, OTCTOALLLEM HA TPETb AJINHbI
CTEPXKHA OT 3aLe/1KN.

Mpu rnbKocTu Zy > 3,8 KoahULMEHT ¢ He JONKEH NPEBbILATb ANA CTEPIKHEN:

3aMKHYTOrIo ce4eHunAa - eguHuLbl;
ABYTaBpPOBOro ce4yeHuA - 3HAYEeHWM, BbIYMCNAEMbBIX NO cbopmyne

2
Conax = 5 (34)

1+6+ (1—5)2+— x
1\ Nh

rne 0 =4p/ u;
p=2+0,1561,2 /(A*);

— 2
p=(1,+1,)/(4n*);
Ksy 3
I, = EEbltl ;rae K =1,29 - pna pyrasposoro ceyenns ¢ Asyma ocamu cummetpum; K = 1,25

- ANA ABYTaBPOBOro CeYeHMUA € ogHoM ocbio cummetpun; K = 1,20 - ana TaBposoro ceuenus;

h - paccTonHMe MeXay 0CAMM NOSCOB.

7.4.5 BHELEHTPEHHO C)KaTble 3/IEMEHTbl MOCTOAHHOIO CeYeHUA, U3rmbaemble B MJIOCKOCTU
HavmeHbluel xecTkoctu (I, < Ik u e, /= 0), cneayeT paccumntbiBatb nNo ¢opmyne (28), a npu rMbKocTyH

A >/1y - TaKXe NpoBepATb PAcyeToM Ha YCTOWYMBOCTb M3 MIOCKOCTU AEWCTBUA MOMEHTA KakK

LEeHTPa/IbHO CXaTble 31emMeHTbl No Gopmye
N/(p.ARy.)<1,(35)

roe @, - Ko3pOULMEHT yCTOMYMBOCTM NPU LLEHTPaASIbHOM CXaTUW, onpefenfiemblii COrnacHo
TpeboBaHuam 7.1.2.
Mpwn ﬂx < ﬂy NPOBEPKM YCTONMYMBOCTM U3 NJOCKOCTU AENCTBUA MOMEHTA He TpebyeTcs.

7.4.6 Tpn npoBepKe Ha YCTOMYMBOCTb BHELLEHTPEHHO CXKATbIX CTEP!KHEW CKBO3HOMO CeYeHus C
COeAMHUTENIbHbIMM NaHKaMM UK PeLeTKamM CeayeT BbINONHATb PACYET KaK CTEPXKHA B LLE/IOM, TaK U
OTZeNbHbIX BETBEM.

Mpu pacyeTe CTEPKHA B LENOM OTHOCUTENbHO CBOB6OAHOW ocK no dopmyne (28), Koraa pelsetka
WM NNAHKKW PacnofioxKeHbl B NAOCKOCTAX, NapaiesibHbIX MNOCKOCTM AeMCTBUSA MOMEHTA, KO3GPULMNEHT

@, cnepyet onpenenatb no Tabauue E.2 B 3aBUCMMOCTM OT YCNOBHOW NPUBEAEHHOW TMBKOCTM /14 n

OTHOCUTENNbHOIO 3KCUEHTPUCUTETA M, Bbl4NCIAEMOTO NO d)opmyne

m = eAa/l, (36)



roe e = M/N - 3KCUEHTPUCUTET, NPWU BbIYUCIEHUN KOTOPOro 3HauyeHua M cneayeT NpUHUMATb
cornacHo TpeboBaHuam 7.4.3;

g - paccTosHMe OT FNAaBHOM OCK CeYEHUA, NEPMNEHAMKYAAPHOM K NJIOCKOCTU AEACTBUA MOMEHTA, 40
ocu Hanbosee CKaTol BETBU, HO HE MEHEe PACCTOAHUA A0 OCU CTEHKU BETBY;

| - MOMEHT MHEePLUN CeYEHNA CKBO3HOIO CTEPXKHA OTHOCUTE/IbHO CBOBOAHOM OCH.

Mpwu 3HaueHUAx m > 10 pacyeT Ha YCTOMYMBOCTb CTEPXKHA B LLe/IOM He TpebyeTca; B 3TOM caydae
pacueT cneayeT BbINOMHATb Kak A1A U3rnbaembix 3/1eMEHTOB.

Mpwu pacyeTe oTAENbHbIX BETBEW CKBO3HbIX CTEP}KHEN C pewieTkamu no popmyne (2) npoaonbHyto
CUNY B Kawgoi BeTBM c/ieayeT onpefenaTb C Yy4eTOM AOMNOJHUTENbHOro ycuams Ngg OT MOMEHTa.
3HayeHue 3TOro yCUAMA cneayeT BbluMCAATb No GopmMynam:

Ngg = My/b - npun n3rnbe cTepskHA B NNOCKOCTU, NePNeHAUKYNAAPHOW K OCK Y-y, ANA CeYeHUI TUNOB
1u 3 (cm. Tabnuuy 14);

Nag = 0,5M,/b; - TO e, ana ceyeHnit Tuna 2 (cm. Tabanuy 14);

Nog = 1,16M,/b - npu n3rnmbe crep>kHA B NIOCKOCTU, NEPNEHANKYNAPHOM K OCU X-X, A1A CeYEeHUN
TmMnos 1 un 3 (cm. Tabauuy 14);

Nag = 0,5M,/b; - TO e, ana ceyeHuit Tuna 2 (cm. Tabavuy 14).

B naHHOM cnydae b, by, b, - pacCToOAHUA MeXKay ocAMK BeTBel (cm. Tabanuy 14).

Mpu nsrnbe cTepHA CKBO3HOIO ceveHma Tmna 2 (cm. Tabavuy 14) B AByX naockocTax ycunune Nyg
cnenyeT BbluMCAATb No popmyne

Nag = 0,5(M,/b1 + M/b,). (37)

Mpu pacyeTe OTAENbHbIX BETBEW CKBO3HbIX CTEp)KHeW ¢ nnaHkamu B dopmyne (28) cneayert
YYUTbIBATb A0ON0OHUTENbHOE yeunme Nqg OT MOMeHTa M 1 MeCTHbI M3rnb BeTBel OT GpaKTUUECKoW Uau
YC/IOBHOM NnonepeyHon cunbl (Kak B nosicax 6espackocHom pepmbl).

7.4.7 PacyeT Ha YCTOMYMBOCTb CTEPKHEW CMJ/IOWHOTO MOCTOSHHOTO CeYEHWs, MNOABEPKEHHbIX
CXKaTUIO U U3rMBY B ABYX MMaBHbIX NJIOCKOCTAX, NPU COBNaAEeHUMN NJIOCKOCTM HanbonblLuelt sKecTKocTu (Iy >
ly) ¢ NNIOCKOCTBIO CUMMETPUM, A TaKKe Npu cedeHun Tuna 3 (cm. Tabavuy 14) cnefyer BbINOAHATL MO

dopmyne

N/(p,,4Ry,)<1,3s)

rme Poy = P (0,6%/2 +o,4%)_

3aech cneayet onpeaenaTtb:

®,, - cornacHo TpebosaHWAM 7.4.2, NpuHUMan B GopMynax BMECTO m 1 A cooTBeTcTBEHHO M, 1

C - cornacHo TpeboBaHuam 7.4.4.

Ecnm mes, < 2my, TO Kpome pacveta no dpopmyne (38), cnepyer npoBecTn AOMOAHUTEbHYHO
nposepKy no ¢opmynam (28) u (32), npuHumas e, = 0.

Ecaun lx > ly , TO Kpome pacyeTa no dopmyne (38), cnegyeT NpoBeCTU AONONHUTENbHYIO MPOBEPKY

no ¢opmysne (28), npuHnumas e, = 0.
3Ha4YeHUA OTHOCUTE/bHbIX SKCLLEHTPUCUTETOB C/ieayeT BbIMCAATL NO Gopmynam:

my = e A/ W my = e, AWy, (39)

roe Wemn ch - MOMEHTbI CONMPOTUBIEHNA ceyeHui AanAa Hambonee cKaTOro BONOKHA OTHOCUTENBHO
oceli COOTBETCTBEHHO X-X U y-y.

Ecan nnockocTb HanbobLUEN KEeCTKOCTU CeYeHUs CTepXHA (IX > /y) He coBNaaaeT C NJ0CKOCTbIO
CUMMETPUN, TO paCyeTHOE 3HaYEeHNE My CheayeT YBEIMYNTD Ha 25%.



7.4.8 PacyeT Ha YCTOMYMBOCTb CKBO3HbIX CTEPXHEW M3 ABYX CMJ/IOWHOCTEHYATbIX BETBEW,
CMMMETPUYHbIX OTHOCUTENIbHO OCK X-X (PUCYHOK 5), C pelleTKamKn B ABYyX NapannesibHblX NA0CKOCTAX,
NoABEPKEHHbIX CXKATUIO U U3rMBY B 06eunX rnaBHbIX NAOCKOCTAX, CAeAyeT BbINONAHATD:

ON5 CTEPKHA B LENIOM - B NIOCKOCTM, NapaniesibHoM N0CKOCTAM PeLLeToK, COrlacHo TpeboBaHMAM
7.4.2, npnHnmasn ex = 0;

ON5 OTAENbHbIX BETBEN - KaK BHELEHTPEHHO CXKaTbIX 3/1EMEHTOB No popmynam (28) n (32); npm atom
NPOAO/IbHYIO CUY B KaXK40M BETBM C/leAyeT onpeaenatb C Y4eTOM AONOJIHUTE/IbHOIO YCUAMUA OT MOMEHTA
M, (cm. 7.4.6), a MOMeHT My pacnpefenaTb Mexay BETBAMM NPONOPLUOHANIBHO UX KECTKOCTAM Iy (CM.
PUCYHOK 5); ecnn momeHT M, aencTByeT B MJIOCKOCTM OAHOW W3 BeTBEM, TO c/ledyeT cuuTaTb €ero
NOJIHOCTbIO NepeatoLMMCcA Ha 3Ty BETBb.

yi
oo

PUCyHOK 5 - Cxema cTepKHA CKBO3HOIO cevyeHums
13 ABYX CNJIOWHOCTEHYATLIX BETBEM

Mpu pacyeTe oTaenbHOM BeTBM No dopmyne (32) ee rMBKOCTb ONPEAENAtOT N0 MaKCMMaNbHOMY
PaCCTOAHMIO MEXKAY Y3N1aMUN PELLIETKM.
7.4.9 PacueT coeaAMHUTENbHbIX NIAHOK UM PELIETOK CKBO3HbIX BHELLEHTPEHHO CXKaTbIX CTEPIKHEN

!
cornacHo tpebosaHmam 7.2.6 1 7.2.8 cnefyeT BbINOAHATL Ha MONEPEYHYI0 CUAY, PaBHY0 OOJIBIIEMY W3

ABYX 3HaUeHUIN: paKTMYeCKoM nonepeyHolr cuabl Q AN YCNOBHOM NonepeyHoi cnnbl Qfic, BblMUCNAEMOW
cornacHo TpeboBaHusm 7.2.6.

B cnyyae, Korga daKTmyeckas nonepedyHasa cuna 60ablue YC/IOBHOM, BETBU CKBO3HbIX BHELLEHTPEHHO
CXaTbIX 31eMEHTOB C/ieflyeT COeINHATb pPeLleTKamMu.

7.5. MNpoBepKa yCTOMYMBOCTU CTEHOK M MOSICHbIX IMCTOB U3rMBAEMbIX U CKaTbIX 3/1EMEHTOB
CTeHKuM 6anok

7.5.1 CteHKn 6anoK ans obecneyeHWa UX YCTOMUMBOCTM caedyeT YKPennaTb ABYCTOPOHHUMM
pebpamu:

nonepeyYHbIMK, NOCTaBAEHHbIMM Ha BCHO BbICOTY CTEHKM;

nonepeyHbIMU U NPOAOAbHbIMM, A TaKXKe NonepeyYHbIMN NPOMENKYTOYHbIMM, PACNONONKEHHbIMU B
CKaToM 30He CTEHKU BankKu.

7.5.2 PacyeT Ha yCTOMYMBOCTb CTEHOK 6aNoK criedyeT BbIMOAHATb C Y4ETOM BCEX KOMMOHEHTOB

HanNpAXeHHOro coctoaHunA: O, T MU O-loc' Haﬂpﬂ)KeHMﬂ O, T #u Gloc cneayer BblMUCATD B

npeAnoNoXKeHnn ynpyroi paboTtbl mateprana no ceyeHmnto 6pyTTo 6e3 yyeta KosdppuumeHta @, .
CkumarolLee (KpaeBoe) HanpsKeHWe O Y PAcYEeTHOM rpaHuULLbl CTEHKWU, MPUHMMAEMOE CO 3HAKOM
"natoc”, n cpesHee KacaTesibHOE HaNpsXKeHWe 7 cneayeT BblYUCAATL MO popmynam:

o=My/I_;40)

r=0/(t,h,), 1)

rae M u Q - cpeaHue 3HaYeHUs COOTBETCTBEHHO M3rnMbaloLero MOMEHTa U MonepedYHoin cuibl B



npeaenax OTCeKa; ecn AJIMHA OTCeKa a (paccTonaHMe Mexay OCAMU nonepedyHbix pebep KecTKocTu)
60/blle ero pacyeTHOM BbICOTbI hef, TO 3HaYeHUs M n Q cnefyeT BbIYUCAATL Kak cpeaHue ansa bonee
HanpseHHOro y4acTKa ¢ AJIMHOM, PAaBHOM hes; ecnun B Npeaenax oTceKa MOMEHT MAW NonepeyHan cuia
MEHSAIOT 3HaK, TO UX CpeaHUNE 3HAYEHUA CedyeT BbIMMCAATb HA YYaCTKE OTCEKA C O4HMM 3HAKOM;

hes - pacyeTHas BbICOTa CTEHKM, paBHaA: B Hasikax C NOACHbIMU COEAUHEHUAMM HA BbICOKOMPOUHbIX
60NTax - PAaCCTOSHUIO MeXAY BAMKANWMMM K OCU BasIkM KPpasMm NOACHbLIX YTONKOB; B KAeMaHbIX 6bankax -
PaCCTOAHUIO MeXKAY BANKANLWMMM K OCM BaNIKM PUCKAMUM MOACHbIX YrOJIKOB; B CBapPHbIX 6asKax - NosHOM
BbICOTE CTEHKM; B NPECCOBAHHbIX NPOPUNSAX - BbICOTE B CBETY MEXKAY NOSKAaMM (PUCYHOK 6);

hw - NONHasA BbICOTA CTEHKU;

tw - TONWNHA CTEHKMN.



PucyHOK 6 - PacueTHble pa3amepbl CTEHOK, CBECOB MOJIOK,
NOACHbIX INCTOB B NPECCOBAHHbIX, COCTaBHbIX U FTHYTbIX
npodnaaX U TUNbl NPECCOBAHHbIX Npodunen

MecTHoe HanpsxeHue O, (O-loc,y) B CTEHKe MOoJ COCpeAOTOYEHHOW Harpyskoil cneayet

onpeaenaTb cornacHo TpeboeaHuam 7.5.4.



7.5.3 YctoiiumBocTb CTEHOK 6anok cneayetr c4nTatb B COOTBETCTBMU C Tp86OBaHMF|MVI, ecniun

YC/IOBHAA TMBKOCTb CTEHKM Zw = (hef /f)\/R /' E He npesbiwaeT npesenbHbIx 3HaYeHMI:
75(1 —95R/ E) NR/ E - pns cBapHbIX MM npeccoBaHHbIX Ganok;
1 15(1 —123R/ E)\/R /' E - nns 6anok Ha 60ATax 1 BbICOKOMPOUHbIX 6O/TaX.

MpyY HaAMYMU MECTHbIX HaMpPAXKEHUM B CTeHKax 6anoK yKasaHHble npegesibHble 3HAYeHUn Zw
cnegyeTt ymHOXaTtb Ha 0,7.

CteHKK BanoK cneanyeT yKpenasTb nonepevyHbiMmu pebpamm Kectkoctu (cm. 7.5.6) npwm /1W >2,5.

7.5.4 Tpn cocpenoTOYEHHOM Harpyske Ha BepxHem nosice OajskM B MecTaX, He YKpenjaeHHbIX

pebpamu, MecTHOe HanpAXKeHWe B CTEHKe Mo rpy3om O,,. cneayeT BbIYUCNATL No dopmyne

o, = L <1, (42)
loc ﬂeij/C ’

rae F - pacyeTHOe 3HayeHune cocpesoToYeHHOM HarpysKku (cunbl);
t - TONWMHA CTEHKY;

Y o )
Zef =c . YCNIOBHaA [/1MHa pacnpeeneHna coCPeA0TOHEHHOM HarpysKu;

C - Ko3ddUUMEHT, NPUHMMaeMblt paBHbIM 3,25 ans cBapHbIXx 6anok u 3,75 - ans 6anoK Ha
BbICOKOMPOYHbIX 6onTax;

If - MOMEHT MHepLMK Nosca 6aNKn OTHOCUTENIbHO COBCTBEHHOW OCH.

B oTceKax, rae mecTHan Harpyska NpuaoXKeHa K PacTAHYTOMY NoAcy, 0AHOBPEMEHHO YYuTbIBatOT

TONIbKO [1Ba KOMNOHEHTa- O U T WM O, N T .
PacyeT Ha YCTOMYMBOCTb CTEHOK 6a/NIOK CMMMETPUYHOIO CeYeHUs, YKPENAEHHbIX TOJbKO
nonepeyHbiMn pPebpammn KecTKOCTU, MPU HAMYMM MECTHOTO HanpsxKeHun (O‘loci()) cnepyet

BbIMO/IHATbL:

a
a) npwm h_ < 0,8 - no ¢opmyne
ef

\/(0/0'” +0,, /Glm,,cr)2 +(z/ rcr)z /0,98<1, (43)

roe O, O, W T -3HavyeHus, onpeaenaemble cornacHo tpebosaHuam 7.5.2;
O, W T, -3HayeHus, onpegenaemble no popmynam (50) u (51);

cr

O joc.cr - KPUTUUECKOE HANPAMKEHWE CMATUA CTEHKM MOZ, HarpysKom, onpesesnsemoe no popmyne

O-loc,cr = clR / Zj ’ (44)

. 2
3[1€Cb C1 - KO3PDULMEHT, NPUHMMAEMDbIN NOo Tabauue 18, ﬂa =—

R
E 7
9 - 3HauyeHus, onpeaensemble cornacHo TpebosaHmam 7.5.5;

Tabnnuya 18



a

OTHOwWweHne h_ 0,5 0,8 1,0 1,2 1,4 1,6 1,8 2,0
ef

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

0O603HayeHus, NpuHATbIe B Tabauue 18, - cm. 7.5.2.

a
6) npu h_ >0,8 -no dopmyne (43) aBa pasa:
ef

npuW NepBoil NpoBepKe O, CneayeT BbIYUCAATL NO popmyne
c,=c,R/A}, (45)

rae c; - KoadPuUMeHT, NPMHUMaeMbI No Tabanue 19;
npu BTOPOi Nposepke O, cneayet onpeaenats no ¢opmyne (50), a 0, .. - no popmyne (44) c

I'IO,CI,CTaHOBKOVI 3Ha4yeHuA 0/2 BMECTO a.

Tabanua 19

a

OTHOwWweHune h_ 1,0 1,2 1,4 1,6 1,8 2,0 2,2 2,4 2,6
ef

KoadoduumeHT ¢, 33,70 | 38,77 | 45,26 | 53,16 | 62,18 | 72,20 | 83,75 | 96,16 | 109,56

0603HayYeHus, NpUHATbIE B Tabanue 19, - cm. 7.5.2.

B cTeHKe, yKpenaeHHOM NpoaoibHbIM pebpom KeCTKOCTU, PAacnoNOXKEHHbIM Ha pPacCcTosHUM h; oT
CKaTOM KPOMKM OTCeKa, 0be MAacTMHKW, Ha KoTopble pebpo pasgenser OTCEeK, cneayeT NpoBepATb
OTAENbHO:

NepByt0 MAACTUHKY, PACMONIONKEHHYIO MEXKAY CHKaTbiM MOACOM W MPOAO/bHbIM pebpom, - no
dopmyne

1
—|:G / O-cr,l + Gloc / Gloc,cr,l + (Z— / Tcr,l )2:| < 1 , (46)

0,94
roe

2 2
L1 (1+4) R .
cr,l l_hl /hef ﬂlz ﬂ_thl 1( )

2
I+ ) R
Oloc.cr = (1,24 + 0,476,ul) qu (48)

ll’ll /,la

B A@HHOM C/y4ae /Thl =(h1 /l‘)\/R/E ; /Ta =(a/t)\/R/E;



M, - napameTp, pasHbli: a/hinpua/hi<=2wn U, = 2 npua/h: >2;
T..1 - HanpsxeHue, onpesensemoe no ¢popmyne (51);

9 - 3HauyeHus, onpesensemblie cornacHo TpebosaHmam 7.5.5;

BTOPYIO MNACTUHKY, PacroNOXKEHHYIO MeXKAY PacTAHYTbIM NOACOM U NPOAO0/AbHbIM pebpom, - no
dopmyne

2 2
o(1-2h/h,) o T
1 ef + loc,2 + < 1 ’
O-cr,2 Gloc,cr,2 z-cr,2

rae O, 1 T, , - HANPAXKEHWUA, ONpeAensemble COOTBETCTBEHHO no dopmynam (57) un (51);

o-loc,Z = O’ 46/0:: ;

O pecrn - HanpsxeHue, onpegensemoe no dopmyne (44) u tabauue 18, npunumasn a/(hes - hi)
BMeCTO a/hef.

Ecnn nepBan NiacTUHKa yKpenaeHa AO0MNOJIHUTENbHO KOPOTKMMM NnonepedHbimu pebpamu, To mx
cnepyeT [LOBOAWTL 0 NPOAO/bHOrO pebpa. Mpu 3ToM 414 NPOBEPKM NepBOM NAACTUHKU HEOBXOAMMO

npumeHATb popmybl (46) 1 (48), B KOTOPbIX @ c/ieAyeT 3aMeHsTb BEIMYNHOM a; (rae a1 - paccToAHue
MEXK Y OCAMW coCeAHUX KOPOTKUX pebep).

MpoBepKa BTOPOM NAACTUHKM B 3TOM Cydae ocTaetca 6e3 usmeHeHU.
7.5.5 YCTOMUMBOCTb CTEHOK HaNIOK CUMMETPUYHOIO CEYEHMUA, YKPENIEHHbIX TO/IbKO NOMepPeyYHbIMU
pebpammn KecTKOCTM, NpuM  OTCYTCTBUM MECTHOTO HaMpAXKeHUA (G,OC = 0) cneagyet  cumTatb

O6€CI‘I€H€HHOV1, €C/11 BbINOJIHEHO yC/s1i0BUE

SL}/C\/(G/GC’,)z +(2'/z'cr)2 <1, (a9)

roe

o, =30R/A%;(50)

7, =10,3(1+0,76/ 1) R/ 2] ; 51)

0, 0,
(3pecb npu ? <0,7 cnepyet npunumats 9 = 1. 3HaueHun ? > 1 ne ponyckatores);

Y. - cnepyeT NnpuHMmMaTth no Tabnuue 6;
B dopmynax (49) - (52):

14 v ! v
M - oTHOwWweHMe OOJIBLIEH CTOPOHbI OTCEKA CTEHKM K MCHBILICH ;
ﬂd = (d / ZW)\/R /E - YC/I0BHaA rMBKOCTb OTCEKA CTEHKW BbICOTOM d

!
d - MEHBIIIASA W3 CTOPOH OTCEKa CTEHKM (hes NN a);



o, = ‘/ﬁaz +377 (53)
9

B cTeHKe 6anKkn CMMMETPUYHOrO cevyeHus (MpM OTCYTCTBMM MECTHOTO HaMpAMKeHMaA), yKpenaeHHowm
Kpome nonepeyHbix pebep oAHMM MNPOAOAbHBLIM PEBPOM, PACMONOMKEHHBbIM Ha PAcCTOAHMM h; OT
pacyeTHOM (CrKaToW) rpaHuULbl OTCeKa, 06e NAACTUHKK, Ha KoTopble 3To pebpo pasaenseT oTceK, cneayer
paccyMTbiBaTb OTAE/bHO:

a) NNACTUHKY, PacroNIOKEHHYIO MEXKAY CKATbIM NOACOM M NPOAO/IbHLIM pebpom, - No popmyne

1 o) T
+ <1
'97/c O-cr,l Tcr,l ,(54)
rae
L _476 R
cr,l _ﬁ 112 (55)
h,

(3necw 2_1 = (hl /l‘w)\/R/E - yCNoBHasA rMBKOCTb NAACTUHKM BbICOTOM hy);

T, -Ccnesyetonpefenatb no opmyne (51) c NOACTaHOBKOM pasmepos NpoBepseMOit NIACTUHKMY;

G - cnepyet onpenenatb no popmyne (52), NPUHUMARA NPU 3TOM
2

o, = l—ﬁ o’ +2,430% .
ef

Y. - cnepyeT NpuHMMaTh no Tabnuue 6;

6) N1aCTUHKY, PACNOIOMKEHHYIO MEXKAY PACTAHYTbIM NOACOM U MPOAO0/bHBIM pebpom, - no popmye

0'2 1-2 :1 2
1 . T
— > 17y <1, (56)
yc O-cr,2 Tch
roe
5,43 =
O-cr,Z = —2 ) R / lj ’ (57)
0,5- 1
hef
T

n - Cneayet onpegenatb no ¢opmyne (51) ¢ NoACTaHOBKOW pasmepos NpOBepAEMOi
NNACTUHKMY;

Y. - cnepyeT NpuHMMaTh no Tabnuue 6.

7.5.6 B CTEHKe, YKpPEnIeHHON TONbKO MonepeyYHbiMMU pebpammu KEeCTKOCTM, LWUPUHA KX



h,
—+40 MM ;
0

BbICTYNatolen yactv b, A0/KHA BbITb A1A NapHOro cMMMeTpUYHOro pebpa He meHee -

TONWMHA pebpa t, - He MeHee b,/12; paccToAHMe Mmexay pebpammu He A0NKHO NPeBbIWaTh 2h.y.

7.5.7 Mpun yKpenaeHnn cTeHKU nonepedHbiMmmn pebpamm n og4HUM NapHbIM NPOAO/AbHLIM pebpom
YKECTKOCTM MECTa PacnooXKeHMUA N MOMEHTbI MHEPLUKN CEYEHUI 3TMX pebep [0/1KHbI COOTBETCTBOBAThL
TpeboBaHUAM 7.5.6 n popmynam Tabamubi 20.

Tabnunua 20

MomeHTbI nHepunn pebpa

hl npogonbHoro (/)
hef noneple'-lHoro npeaenbHoe
(1) Tpebyemoe
MWHUMaNbHOE | MaKCcUManbHoe
0,20 (2.5-0,5a/h,)a’t} /b, L5hyt, Thyt,
0,25 > 3h, 1} (1,5-0,4a/h,)a’t) I h, 1,5h,t) 8,5h, 1}
0,30 1,5h,,1] : :

MpumeyaHue - Mpu BblIMUCAEHWUU Iy ANA MPOMENKYTOUHbIX 3HaYEHUI hi/hes NpUMeHAEeTCA MHelHas
WHTepnonauma.

Mpy pacrnonoKeHun NPoJOSAbHOIO U MONepeyYHbIXx pebep XKecTKOCTU C OAHOW CTOPOHbI CTEHKMU
MOMEHTbI MHEPLMMN CEYEHWNIN KaxK[oro U3 HUX caedyeT BblYUCAATb OTHOCUTENBHO OCU, COBMaZaloLLen ¢
6anKalwen K pebpy rpaHbio CTEHKM.

7.5.8 YyacTtok cTeHKM 6ankm Hag oOnopon cneayeT paccyMTbiBaTb Ha YCTOMUYMBOCTb MpwU
LeHTPa/IbHOM CXaTUM U3 MIOCKOCTU BasIKN KaK CTOMKY, Harpy>KEHHY0 ONOPHOM peakumen.

Mpu yKpenneHnn cTeHKN 6anknu onopHbIMU Pebpamm KeCTKOCTU C LUMPUHOM BbICTYNAOWEN YacTh
br (He meHee 0,5bg, bs - WMPKUHA HUXKHErO NosAca H6anKkM) B pacyeTHOe CeYeHMe 3TOW CTOWKW cneayet

BK/IIOYATb CeYEeHMe OMOPHbIX pebep M Mosocbl CTEHKU WNPUHON He Bonee O,StW\/E/R C Kaxgo

CTOPOHbI pebpa.

TonwmHa onopHoro pebpa *ecTKocTu £ A0NXKHa 6biTb HE MeHee 3b,,\/R/E , rae b, - wupuHa

BbICTYNAlOLLLEN YaCTK.
PacueTHyt0 ANMHY CTOMKM cneayeT NPUHUMATb PaBHOM PacyeTHOM BbICOTE CTEHKM BaNiKKU hey.
Hu»KHME TopLbl OMOPHbIX pebep XKEeCTKOCTU AO0/KHbI ObiTb NJAOTHO MPUrHaHbI UKW NPUBAPEeHbl K
HUKHEMY Nnosicy 6anKu 1 paccyMTaHbl Ha BO34ENCTBME ONOPHONM peakuuu.

CTEHKM LEHTPaIbHO C}KaTbIX, BHELLEHTPEHHO CXKaTbIX U CXKaTO-U3rMbaembix 3/1eMEHTOB

7.5.9 OnAa ueHTpaNbHO CXKaTbIX 3/IEMEHTOB YCNOBHYIO TMOKOCTb CTEHKMU ﬂw = (hef /fw)\/R/E

cnepyet NpUHMMaTh He bonee 3HaYeHUin, onpegensembix no dopmynam Tabanubl 21,

Tabanuya 21



Haunbonblune 3HayeHns /TW Nnpu 3Ha4YeHUAX YCIOBHOM
CeueHue aeMeHTa rMBKOCTY CTepXHA
A<l A>5
52
[ByTaBpoBoe E 3,1
, /— +507
R
46
H-o6pasHoe E 3,5
, /— +507
R
LWsennepHoe, TpybuaToe L
npamoyronbHoe (hes - ana E 2,5
6onblUel CTEHKN) E +507
37
TpybuaToe KBaapaTHoe E 2,25
2 +507

MNpumeyaHua
1 NMpueeaeHHble B Tabauue 21 AaHHble OTHOCATCA K CBapHbIM WM MPECCOBAHHbIM
npopunam.

2 Mpu BblUUCNEHUMU ﬂw NPOMEKYTOUHblE 3HayeHua A  onpegenaloTca NUHEHHOM

WHTepnonaumei mexay sHadeHnammnpu A =1 u A =5.

I'IpM Ha3Ha4YeHWnn cevyeHuna anemeHTa no npep,eanoﬁ rMbKocTn HanbonbluMe 3HaAYEHUA Z’w cnepyer

Ro N

YMHOaTb Ha KO3QPUUNEHT 4| —— | O Zg , Ho He 6onee uem B 1,5 pasa. Mpu 3Tom 3HadeHna A
O

cneayeTt NpMHUMATL He bonee 5,3.
7.5.10 OnA BHEUEHTPEHHO CXKaTbIX M CKATO-U3rMOBAEMbIX 3/IEMEHTOB YC/I0BHYIO TMOKOCTb CTEHKM

O
— 1
ZW cnepyet onpenenAatb B 3aBUCMMOCTU OT 3HAYeHUA a = (O' - Hambonbluee cKnumatrlulee
O

HanpsA*KeHWe y pacyeTHOM rpaHuLbl CTEHKM, MPUHUMAEMOE CO 3HaKoM "natoc" 1 BbluMcneHHoe b6e3 yyeTa
KoapdpuumneHtos @,, @, wam CQ; O - COOTBETCTBYIOLEE HAMPAKEHWE Y MNPOTUBOMOIONKHON

PacYeTHO rpaHMLbl CTEHKM) M NPUHMMATL He Bonee 3HaYeHui, onpeaenaemblx Npu:
a<0,5-n075.9;
a 21 -no dopmyne

|

w

R
<31 |=(2a-1)
H(2a-1)

0,5 < a <1 - nuHeltHo MHTepnonaumeit mexay 3HaueHUaMM, BbluncaeHHbiMn npyn & = 0,5 1



a=1.

7.5.11 Mpu yKpenaeHuuU CTEHKM BHELEHTPEHHO CXAaToro WKW CKaTo-u3rnbaemoro snemeHTa
NPOAO/NbHLIM PEGPOM MECTKOCTU C MOMEHTOM MHepUMU Iy >= 6het®, pacnonoxeHHbIM nocepeamHe
CTEHKN, Hanboiee HarpyKeHHYH YacTb CTEHKM MeXAY NOACOM U OCbto pebpa cneayeT paccMaTpmBaTh Kak
CaMOCTOATE/IbHYIO NAACTUHKY W NPOBEPATb CornacHo TpebosaHuam 7.5.10.

MpoaosbHble pebpa KEeCTKOCTU CNeayeT BKIOYATL B PaCHETHbIE CEYEHMA 3TEMEHTOB.

Ecnn ycToMUMBOCTb CTEHKM He obecneyeHa, TO B pacyeT clenyeT BBOAUTb ABa KpalHMX yyacTKa

crerkn wupnnoii no 0,6¢, v E / R, cuntan ot rpaHny, pacueTHoi BbICOTBI.
7.5.12 CTEHKM BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB CM/IOLWIHOTO ce4eHUA (KOSIOHH, CTOEK, Onop U T.M.)
npu A, 22,5 cneayer ykpennatb nonepeuyHbIMW pebpamu KECTKOCTH, PacroNONKEHHbIMU Ha

paccToAHUM 2hes OQHO OT APYroro; Ha KaxAoM OTNPaBOYHOM 3/1eMEHTE A0/IKHO ObiTb HE MeHee ABYX
pebep. Mpu Hanuumm npogonbHOro pebpa paccTtoaHWe MexAy nonepeyHbiMM pebpamu cnepyet
YyBE/IM4YMBaTb, HO He 6osiee Yyem B 1,5 pasa.

MuHUManbHble pasmepbl BbICTYNAtOLWEN YacTu NonepeyHbix pebep *KecTKocTu cneayeT NPpUHMMATD
cornacHo TpeboBaHusam 7.5.6.

MoACHble ANCTbI U NOKK LUEeHTPa/IbHO CXaTblX, BHEUEHTPEHHO CXaTblX, cXKaTo-m3rnbaembix U
N3rnbaembIx 31eMEHTOB

7.5.13 PacyeTHyl0 WWPUHY CBeca MOACHbIX JUCTOB (MNOMOK) bes cneayeT NpUHMMaTb PaBHOM
pacCcToAHUIO (CM. PUCYHOK 6):

B MPECCOBaHHbIX, COCTABHbIX U CBAPHbIX 3/1eMeHTax 6e3 NOACHbIX IMCTOB - OT rPaHM CTEHKM 40 Kpas
NOJIKK;

B BONTOBbLIX 3/1I@MEHTAX C MOACHbIMM IMCTAaMMU - OT BaMKalLWwen puckn 60aToB A0 cBOBOAHOrO Kpas
nucra.

Mpw Hannumm ByTa, 06pa3yIOLLErO CO CBECOM Yros He MeHee 30°, pacueTHYIO LWWMPUHY cBeca cieayeT
M3MepATb 0 Hayana ByTa (B C/y4ae BbIKPYIKKU - MPUHMMATb BNUCAHHbIN BYT).

7.5.14 B ueHTpasbHO CXKATbIX, BHELLEHTPEHHO CXKaTbIX U CXKaTO-U3rMbaemblxX 3/1eMeHTax 3HaYeHne

r’MHGKOCTM cBeca NOACHOro Aucta (Noaku) ﬂf Z(bef/l‘)\/E/R cnepyeT nNpuHMMATL He bGonee
3HauYeHU, yKasaHHbIX B Tabauue 22 B 3aBMCUMOCTM OT YCIOBHOM rmbkoct A 1 TMna ceueHuit (bes
cnenyet NPUHMMATL B COOTBETCTBMM € 7.5.13; t - TONLMHA cBeca).

B cnyvae HeAoHanNpsMKeHUA 3/1emMeHTa HambosbluMe 3Ha4YeHus ﬂf n3 Tabauubl 22 cneayet

R

yBE/MUMBaTb B |~ pas3, HO He Bonee yem B 1,5 pasa, NPy 3TOM 3HayeHWA /1f Heob6XxoaMmo
(o)

npuHUMaTL He 6onee 1,3 (@, - MeHbliee U3 3HayeHun @, ¢@,, @ C(P, ncnonb3oBaHHOE NpU

exy ’

NpoBepKe YCTOMYMBOCTU CTEPIKHA; O = g ).

Tabanua 22

Hanbonblume 3HayeHus ﬂ,f Npv 3HaYEeHUAX
XapaKTepucTnka noaku -

(FIOHCHOI'O .ﬂMCTa) N ceyeHus yCﬂOBHOl‘;i rmbroctu CTepPXHA
3/1EMEHTa

A<l A>5




14
HeokalimneHHas noJika AByTaBpa E— 08
 TaBpa = +507 ’

R

HeokalimnenHas Odibiuas 15
No/Jika HepaBHOMO/0YHOTO E 08
Yro/ika, CTeHKa TaBpa 1 MnoJika —+507 ’
wBesiepa

14
HeokalimneHHasa noska E— 0.7
PaBHOMO/IOYHbIX YFONKOB ~ 4507 ’

MpumeyaHue - Mpu BbIYUCIEHUN /’Lf NPOMEXKYTOYHbIE 3HAYEeHUA ﬂ/ onpeaenAarTca

JIMHeVHON HTepnonaumeit mesxay sHadenmammnpu A =1 unu 4 =5.

7.5.15 B wu3rmbaembix 3snemeHTax Hambonblylo TrMOKOCTb cBeca NOSACHOrO AucTa (MosKu)
NPeccoBaHHbIX W CBapHbiX 6aNoOK cnedyeT HasHayaTb C y4eTOM NpeaenbHbIX Pa3sMepoB CBeCOB,

npueeaeHHbIX B Tabanue 22 ans A<,
B cnyyae HemoHanpAXKeHWs 3nemeHTa Hambosbliuylo rMBKoCTb cBeca NOSACHOro Aucta (Nosku)

R
cnefyeT yBeMunTb B 4 [~ pas, Ho He 6onee yem B 1,5 pasa; 3gecb O - 6onbliee U3 ABYX 3HaYEHUN;
(o2
M M M x
o=— pmo=|—X 4 . (59)
(pbW [xn [yn

7.5.16 Mpu ycuneHnn cBobOAHbIX CBECOB yToAWEHUAMM (6ynbbamu) Hambosbluee 3HayeHUe

rMbKocTH cBeca /1f1 =( of 1 /f)\/R/E [bes1 - pacyeTHan WMpPKUHA CBECA NMOACHBIX JIMCTOB UAWN MONOK,

n3Mepsemasn oT LUEeHTPa YTO/LLEHNA 40 FPaHM NPUMbIKAIOLWEN CTEHKM (NOMKKU) AWM A0 Hadvana ByTa (cMm.
7.5.13)] cneayet onpeaensats no popmyne

/Ifl =kA,,(60)
roe /Tf - Haubonbliee 3HayeHMe YCNOBHON MOKOCTM cBeca NpM OTCYTCTBUM YTOALLEHWUS,
npuHMMaemoe no Tabaunue 22;
k - koapdunumeHT, onpegensaemsbliii no Tabauue 23 B 3aBUCUMOCTM OT /Tf , Vi m /T;
yw=D/t,
roe D - pasmep yTo/LEeHMA, NPUHUMaEMbI PaBHbIM AMaMeTpy Kpyraoi 6ynbbbl; B KBagpaTHbIX U

TpaneumeBUAHbIX YTONLWEHNAX HOPManbHOTo Npoduasa D - BbICOTA YTOALLEHUA NPU WNPUHE Bynbbbl He
meHee 1,5D B TpaneumeBuaHbIX (PUCYHOK 7) U He meHee D - B NPAMOYrOJibHbIX YTONLWEHUSAX.

f—r |




PucyHoK 7 - Cxema yTonuweHus (6ynbbbl)

Tabnunua 23
3HavyeHune KoapodumumeHTa k B
— dopmyne (60) npu rubkocTu Z,
CeyeHne ﬂf N paBHOM
1 5

0,35<4,<0,60 | 23 1,06 135
3,0 1,24 1,69
LLisennep, 3,5 1,46 2,06
AT 0,75<7,<0,90 | 25 1,04 1,28
3,0 1,20 1,59
3,5 1,40 1,94
0,35<4,<0,60 | 23 1,06 1,17
3,0 1,24 1,47
Yronok, Tasp, 3,5 1,46 1,67
PETORE 1 0,75<7,<0,90 | 25 1,04 113
3,0 1,20 1,35
3,5 1,40 1,67

MpumevaHune - KoadPpuumeHT k Ana NPoOMeNKYTOUHbIX 3HaUYEeHWUI /Tf ot 0,6 5o 0,75 u

rmbkocTn /T ot 1 g0 5 cheagyet onpeaenvTb IMHENHOW MHTEPMOAALUEN.

7.5.17 PacyeT Ha YCTOMYMBOCTb 3aMKHYTbIX KPYrOBbIX UMAWHAPUYECKUX 060N0YEK BpaLLEeHUs,
PaBHOMEPHO CXKaTbIX NapannenbHo 06pasyrowmm, cneayeT BbINOAHATL Mo popmyne

0,

<1, (61)
o

cr,l/ ¢

rae 01 - PaC4eTHOE HanpA>xeHne B o6onque;

O, - KpUTNYECKOoe HanpsxeHue, nNpu r/t <= 300 paBHOe MeHblUueMy 13 3HadYeHunit W R nau cEt/r,

cr,l
a npu r/t > 300 paBHoe cEt/r (3gecb r - pagmyc CpeguHHOW NOBEPXHOCTM 060M0YKK; t - TOAWMHA
060/104KM).

3HaueHua koadpdpuumneHToB ¥ U c cneayeT onpeaenaTo COOTBETCTBEHHO MO Tabanuam 24 un 25.

Tabnunua 24

3HavyeHue R, Koabouument ¥ npu r/t




H/Mm? 0 25 50 75 100 125 150 200 250
R <= 140 1,00 | 098 | 058 | 0,79 | 0,72 | 0,65 | 059 | 045 | 0,39
R >= 280 1,00 | 094 | 0,78 | 0,67 | 057 | 0,49 | 042 | 0,29 -

MpumeyaHune - 3HadeHua KoadpduumeHToB ¥ npu 140 H/mm? < R < 280 H/mm? u ansa
MPOMEKYTOUHbIX 3HaYeHWU r/t cneayet onpeaenatb IMHENHON MHTEPNOAALMEN.

Tabanua 25

3HaveHwue r/t <=50 100 150 200 250 500

KoadhduumeHT ¢ 0,30 0,22 0,20 0,18 0,16 0,12

MpumeuyaHve - [NA NPOMENKYTOUHbIX 3HaueHul r/t KoadpduuMeHTbl ¢ cneayet
onpeaensitb IMHENHON UHTEPNONALMNEN.

B cAyyae BHELEHTPEHHOro CKaTMA napannenbHo o6pasyloWyMm MAM  YucToro u3rnba B
AMaMeTpanbHON NAOCKOCTM MpPU KacaTeslbHbIX HAMPAXKEHUAX B MecTe HauboNbliero MOMEHTa, He
NpeBbILLAOLLLMX 0,07E(t/r)*?,

3HaueHusa Hanps)eHne O [O/KHO BblTb  YBE/IMYEHO B

cr,l

! !
(1,1—0,10'1/0'1) pasa, O, - HauMeHbllee HanpaXKeHue (pacTArnBaloLIMe HaNPAMKEHWA cuuTaTb
oTpuLaTenbHbIMM).
7.5.18 B Kpyrabix Tpybax, paccymMTbiBaEMbIX KaK CKaTble W/IM CXaTo-u3rnbaemble CTEPXKHU MO
pasgeny 7, npu ycnosHolt rmbkoct A = AR/ E > 0,65, ponkHo 6biTb BbINOAHEHO YCHOBUE

1414008
E

r/t<

Kpome 3Toro, yCTOMYMBOCTb CTEHOK TaKMX TPY6 A0MKHa HbITb NpoBepeHa no 7.5.17.
PacyeT Ha yCTOMYMBOCTb CTEHOK BecloBHbIX TPY6 He TpebyeTca, ecau r/t He NpeBbIWaeT 3HaYeHU I

1,7 R/ E wnu 35.

8. PacyeTHble A/MHbI U NpeaefibHble TMBKOCTN 3/1EMEHTOB a/IlOMUHUEBBIX KOHCTPYKL MM
8.1. PacyeTHble ANMHbI 91€MEHTOB NJIOCKUX pepm 1 cBszel
8.1.1 PacyeTHble A/IMHbI CXKATbIX 3/1EMEHTOB MAOCKMX depm M CBA3EN B UX MNOCKOCTU lof M U3

NIOCKOCTU ler1 (PUCYHOK 8, @, 6, B, T), 32 UCKNIOYEHUEM 3/IEMEHTOB, YKasaHHbIX B 8.1.2 n 8.1.3, cnegyet
NPUHMMAaTL No Tabanue 26.



a - TpeyrosibHas Cco CTOMKamMu; 6 - packocHas;
B - TPEYro/ibHas CO WNPEHFENAMM; T - NOYPACKOCHAsA
TPeyronbHasn; 4 - NepekpecTHas

PUCYHOK 8 - Cxembl AN5 ONpeaeneHuns pacyeTHbIX OANH CHKaTbIX
anemeHToB (0603HaYeHUA - cMm. Tabanuy 26) peweTok pepm

Tabnuua 26
PacueTHble ONNHDI lef U lef1
ONOPHbIX
HanpaBneHue npoaonbHoro nsrnba anemeHta pepmbl PAacKOCOB 1 npo4mnx
noAcos anemMeHTOoB
ONOPHbIX
peLweTkn
CTOEK

1 B nnockoctn depmbl fef:
a) ansa depm, Kpome yKasaHHbIX B no3uuuu 1, 6; / / 0,8/
6) ana depm 13 0ANHOYHbBIX YTONKOB U dpepm C / / 0,9/
NPUKpenIeHNeM 3N1EMEHTOB PeLLETKMU K NOSICAM BNPUTbLIK
2 B HanpaBneHuK, nepneHANKYAAPHOM K NJIOCKOCTH
depmbl (M3 NaockocT depmbl) lef1:
a) gnsa depm, Kpome yKasaHHbIX B No3nMummn 2, 6 h I h
6) ana depm c NpUKpenneHUemM 31IeMEHTOB PEeLLETKN K I I 0,9
nosicam BNPUTbIK
3 B ntobom HanpaBneHUU les = ler1 AnA depm us 0,85/ / 0,85/
OAMHOYHbBIX YrO/IKOB NPU OANHAKOBbIX PACCTOAHMUAX
MEXKAY TOYKaMM 3aKPeNNeHUA 3N1eMEHTOB B NJIOCKOCTU U
N3 NJ0CKOCTU depmbl
0603HayYeHus, NpUHATbIE B Tabanue 26 (CcM. pUCyHOK 8):
| - reomeTpuyeckas ANMHA 3NeMeHTa (paccTosiHMe Mmexay UeHTpamu baukanuwmx ysnos) B
NA0CKOCTU pepMmbl;
1 - paccTofHWe mexXay y3namu, 3aKpenneHHbIMU OT CMELLEHMA U3 NAOCKOCTU depmbl (nosacamu




depm, cneumanbHbIMU CBA3AMM, KECTKUMMU MNAUTAMMU NOKPLITUI, MNPUKPENAEHHbIMU K nosAcy
CBAPHbIMM LWBaMM UK 6oNTaMu 1 T.1.)

8.1.2 PacueTHble anuHbl s U g1 BepxHero nosca ¢epmbl (HEPa3pPE3HOro CTeP)KHA) NOCTOAHHOIO
CEYEHMA C Pas3/IMYHBIMUN CHUMAOLLMMWU UAN PACTATMBAIOWMMMU YCUAMAMM Ha YYaCTKax (YMCN0 y4acTKoB
paBHOW ANUHbI k >= 2) B NpeAnN0N0MKEeHUM LWWAPHUPHOTO conpaXeHna (PUCYHOK 9, a) 31eMeHTOB peLlleTKK
n cBA3en, onpeaenatoT no Gopmynam:

B MJIOCKOCTU nosca pepmbl

l, = (0,17043 + 0,83)1 > 0,8/, (62)

rae O - OTHOLEHWE YCUANA, COCEAHEro C MaKCUMa/bHbIM, K MaKCMManbHOMY YCUAMIO B MaHeNAX
depmbl; npu atom 1> ¢ > —0,55;
13 NNOCKOCTM NoAca Gepmbl

L, = {0,75 +0,25-[ B/ (k - 1)]2’“3}1l > 0,5/ (63)

rae [ - oTHOLIEHWe CyMMbI YCUAMIA Ha BCEX YYaCTKax (PaccMaTpUBAEMO ANMHBI MEXIY TOYKaMu
3aKpensieHnsa nosca M3 MIOCKOCTM), KPOME MAKCMMaNAbHOro, K MAKCMMANbHOMY YCUAWUIO; MPU STOM

(k—l)ZﬂZ—O,S. Mpu BbluMcneHUM napameTpa [ B dopmyne (63) pacTaruBalolme ycunus B

CTEPKHAX HEOBX0ANMMO MPUHUMATL CO 3HAKOM "MUHYC".
PacyeTHble OAMHbI lgf U ler1 BETBU CKBO3HOM KOJIOHHbBI MOCTOAHHOIO cevyeHus (HepaspesHoro

CTEPIKHA) C PA3/IMYHBIMU CHUMAIOLLMMM YCUAMAMM Ha Y4aCTKax (YMCN0 YUYaCTKOB PaBHOM AnnHbl K > 2 )
C FPaHWYHbIMU YCNOBUAMMU, KOTAA OAMH KOHEL, CTEePXKHA (HWMKHMUIA) XKeCTKO 3aKpenieH, a Apyrow -
LUAPHUPHO OMepT B MJOCKOCTM PELIETKM MPU LWAPHUPHOM KpPEenaeHUU K HEeMY 3S/1EMEHTOB pelleTKu
(pucyHOK 9, 6), BbluMCAAIOTCA MO GOPMYNam:

B NJIOCKOCTU BETBU

L, =13/0,36+0,59a" > 0,6/, (64)

roe O - OTHOLEHWEe YCUAWA, COCeAHEro C MakCMManbHbIM, K MaKCMMaZbHOMY YCUAUIO B MecTe
sagenku; npustom 1 > a >0 ;
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a - nosc pepmbl; 6 - BETBb KOJIOHHbI

PucyHOK 9 - Cxembl 414 onpegeneHnsa pacieTHoM!
AJIMHbI 3/1eEMEHTOB

M3 NNOCKOCTU BETBU

!
I, =(0.6vk + 0,54,6’)%‘ > 0,51, (65)

rae ﬁ - OTHOWEHNE CyMMbl YCMHMVI Ha BCEX y4aCTKaX, Kpome MakKCMMa/ZibHOro, K MmakCMmaJibHOMyY

YCUAMIO B MECTE 3ae/1KM; NPU 3TOM (k — 1) >[2>0.

B oboux cayyanx | - AnvMHa yyacTka (CMm. pUcyHKM 8 n 9); I1 - paccTosHue mexay ToYKaMu CBA3ei us
NNIOCKOCTM CTEePIKHSA (CM. PUCYHOK 9), M pacyeT Ha YCTOMYMBOCTb CeAYET BbIMOAHATL HA MaKCUMabHOE

ycunue.

8.1.3 PacueTHble ONUHbI lgg1 (MPU AONYWEHMM, YTO OHWM He 3aBMUCAT OT COOTHOLIEHMS YCUIWIA)
3/1IEMEHTOB NEPEKPECTHOMN PELLETKM, CKPENNEeHHbIX MeXAay cobol (CM. pUCYHOK 8, 4), cneayeT NPUHUMATL

no tabauvue 27.

Tabnnua 27
PacueTHas AnunHa leg1 M3 NAOCKOCTU hepMbl
KOHCTpYKLMA y3n1a nepeceyeHns asNemeHToB (cBA3K) NpM NoaAeprKUBAIOLLEM 31EMEHTE
peleTKkn
pacTAHYTOM HepaboTatowem cXKaTom

Ob6a anemeHTa He NpepbIBaOTCS / 0,7 h
MoafeprKMBAOLWLMIA 31EMEHT NPEPbIBAETCA U
nepekpbiBaeTca pacoHKOM:
paccmaTpuBaeMbll 31EMEHT He NpepbiBaeTcs 0,71 I 1,41,
paccMmaTpmMBaEMbIl 31eEMEHT NpepbiBaeTca U 0,7h - -
nepekpbiBaeTca pacoHKOM




0603HauYeHus, NpUHATbIE B Tabanue 27 (cMm. pUcyHOK 8, a):
| - paccToAHMe OT UeHTpa y31a depmbl (CBA3M) A0 TOUKM NepeceyeHmnn 31eMeHTOB;
|1 - NnonHan reomeTpuyecKkan ANHa dNeMeHTa.

8.1.4 Pagnycbl MHEPUMM | CEYEHUI SNEMEHTOB M3 OAMHOYHbBIX YTOJIKOB NpY onpeaeneHnmn rmbroctu
cnepyet NPUHMMATD:

npu pacyeTHoO AnvHe snemeHTa He meHee 0,85/ (/ - paccTosiHMe Meay LeHTpaMKn BanKanwmnx
Y3/10B) - MUHUMAaNbHbIMU (i = imin);

B OCTA/IbHbIX CNy4YanX - OTHOCUTE/IbHO OCW YroJiKa, NeprneHAMKYAAPHON K NaockocTn depmbl nam
napannenvHom e (i = ix UAn i = iy B 3aBUCMMOCTU OT HAMNpPaBAEHMA NPOAONbHOIO M3rnba).

8.2. PacyeTHble A/MHbI 31EMEHTOB NPOCTPAHCTBEHHbIX PELIETYATHIX KOHCTPYKLUMIA
8.2.1 PacueTHble ANUHBI lef U PAANYCbl MHEPLIMM CEYEHWUI | CXKATbIX, PACTAHYTbIX U HEHArPYXKEHHbIX

3N1E€MEHTOB MPOCTPAHCTBEHHbIX KOHCTPYKLMI (pUcyHOK 10) M3 OAMHOYHBIX YrOIKOB NpW onpeaeneHum
rMbKoCcTU cnegyeT npMHUMaTh no Tabanuam 28, 29 u 30.

a, 6, B - C COBMELWEHHbIMUN B CMEXKHbIX TPaHAX y3/1aMW;
r, A-CHe coBMeWEHHbIMN B CMEXHbIX TPaHAX Y3/1aMU;
€ - C4YaCTU4YHO coBMeELEHHbIMU B CMEXHbIX rPaHAX y3/1aMU

PucyHok 10 - Cxembl NPOCTPAHCTBEHHbIX PeLeTYaTbIX KOHCTPYKLUMI

Tabnnua 28
Cxatble u
3N1EMEHTbI NPOCTPAHCTBEHHBIX HeHarpy»eHHble PactaHyTble afiemeHTbI
KOHCTPYKLMIA 3N1E€MEHTbI
/ef i Ief i
MosAca No pUCYHKY:
10, a, 6, B Im imin Im imin
10,1, 0,73/ imin 0,73/ imin




10, e 0,64Im imin 0,64Im imin
PacKocbl Mo puCyHKY:

10, a, 4 ludldc imin la (/dl) imin (lx)
10, 6, B, I, € ll'ldld imin la imin

PacnopKku no pucyHKy:
10, 6, e O,SOIC imin - -

10, B 0,73/c imin

0O603HayeHus, NpuHATbIE B Tabanue 28 (cm. pucyHok 10):
l4c - ychOBHaA ANnHa, NpUHMMaeman no Tabauue 29;

M, - KO3DPULUMEHT pacyeTHOM A/IMHbI PacKkoca, NPUMHUMaeMblit no Tabauue 30.

MpumeyaHua

1 Packocbl o puUCyHKY 10, a, 4 B TOYKaX NepeceyeHns 40MKHbI ObiTb CKpenieHbl Mexkay
coboi.

2 3HaveHue lf AnA pacnopok no pucyHKy 10 npuBeaeHO A1A PaBHOMOJIOYHbIX YFO/KOB.
3 B cKObBKax npwuBeaeHbl 3HAYeHUA lg M | ANA PACKOCOB W3 MJIOCKOCTU FpaHu
KOHCTPYKLUMN.

Tabnunua 29

YcnoBHan AnmHa packoca lg npu

KOHCTpYyKUMM y3na nepecevyeHmns 3/1EMEHTOB noAAepXnBaloLWeM 31eMeHTe
peLleTKu
pacTAHYTOM HepaboTatowem | cxKaTtom
Ob6a cTep)kHA He npepbiBatoTCcA l4 1,34 0,8/n

Moffep KMBaOLW M4 SNEeMEHT NPepbIBAETCA U
nepeKkpbiBaeTca GacoOHKOMW; paccMaTpuBaemblii
3/1IEMEHT He NMPEepbIBAETCA - B KOHCTPYKLMAX NO

PUCYHKY:
10, a 1,3y 1,6ly I
10, p (1,75 -0,15n)l4 (1,9-0,1n)ly I
Y3en nepeceyeHna 31eMeHTOB 3aKpenieH oT l4 la la
CMeLLEeHMA U3 NJIOCKOCTU rpaHn (anadparmoit n

T.n.)

O603HaueHue, npuHATOEe B Tabaumue 29 (cm. pucyHok 10):
n= Im,min/d/(ld,minlm),
A€ Immin W lgmin - HQUMEHbLLUME MOMEHTbI MHEPLMM CEYEHUS COOTBETCTBEHHO NOACa U pacKoca.

MpumeyaHue - Mpn n <1 unn >3 B dopmynax Tabaunubl cnegyet NPUHUMATb COOTBETCTBEHHO N =1 1
n=3.




Tabnunua 30

MpuKkpenneHune packoca K 3HayeHue n 3nauenne L, nput I/imin, paBHOM
nosicam
He 6onee 60 cB. 60 go 160 cB. 160
CBapHbIMK WBamn, 6bontamu o 2 1,14 0,54 + 36imin/l 0,765
WK 3aKNenkamum (He meHee
,CI.BVX), pacnono).KEHHb”V\M CB 6 1,04 0,54 + 28,8imin/l 0,740

BAOJ1b paCKOCa

Mpu No6bIx 1,12 0,64 + 28,8imin/! 0,820

OaHum 6ontom 6e3 pacoHKu
3HaYeHMsAX

0603HayYeHus, NpuHATbIE B Tabanue 30:

n - no Tabauue 29;

| - AAnHA, NpMHUMaeMas paBHOW: Iy - Ana packocos Mo pucyHKy 10, 6, B, T, €; 4. Nno Tabauue 29 - ann
pacKkocoB no pucyHky 10, a, Aa.

MpumeyvaHua
13HaueHune L1, npu 2 <=n <=6 cneayeTt onpeaenatb IMHENHON NHTEPNONALMEN.

2 lMpyv NPUKPENSEHNN OAHOTO KOHLLA packoca K noscy 6e3 ¢pacoHOK cBapKoii nau 6oatamu, a BTOPOro
KOHUA - Yepe3 pacoHKy KOIpPUUMEHT pacyeTHOM O/MHbI packoca cnedyer NpuHMMaTb PaBHbIM

0,5(1 + ,ud) ; NPY NPUKpPEnAeHNn 06oMX KOHLLOB Packocos Yepes dpacorkun - £, =1,0 .

8.2.2 ina onpeneneHuna pacyeTHbIX A/IMH PAaCKOCOB NO PUCYHKY 10, B, Npu NPUKpenIeHnn ux bes
($aCoOHOK K pacrnopKe M Noscy CBapHbIMU LWBaMu Uan 6onTamm (He MmeHee ABYyX), PacnoNoXKeHHbIMWU BLAO/b

pacKoca, 3HaveHne KoadduLUmeHTa pacueTHOW ANUHbI L, cneayeT NPMHUMaTL No CTpoke Tabauubl 30
npv 3HayeHnmn n "He 6onee 2". B cnyyae NpuKpenneHuna nx KOHL0B 0AHUM 601TOM 3HaueHne LI, cneayet
NpUHUMaTL Mo cTpoke Tabaunupl 30 "OaHnm 6onTom 6e3 PpacoHKM", @ NPU BbIYUCAEHUN 3HAYEHUA lef NO

Tabnvue 28 BMECTO L, CnefyeTt npuHUMaTh 0,5(1 + ,ud) .

B odpnumanbHOM TEKCTe AOKYMEHTA, BUAMMO, AONYyLLEHA OoneYaTKka: MMetoTcA B BUAY NyHKTbl 8.1.1
- 8.1.3, a He nyHKTbI 6.1.1 - 6.1.3.

8.2.3 PacueTHble AAUHbI lf U paanyCbl MHEPLMU | 9N1E€MEHTOB U3 TPYO MM NapHbIX YTOIKOB caeayeT
NPUXMMaTb coriiacHo TpeboBaHuam 6.1.1 - 6.1.3.

8.2.4 PacyeTHble AJIMHbI CXKATbIX 3/IEMEHTOB MPOCTPAHCTBEHHbIX PELIETYATbIX KOHCTPYKLWiA
onpeaensoT U3 pacyeTa C UCNOJb30BaHMEM CEPTUDULMPOBAHHBIX BbIYUCIUTENBHBIX KOMMNIEKCOB (B
NpPeAnoN0KeHUM ynpyroi paboTbl antoMUHUA U HeaedOPMUPOBAHHOM CXEMbI).

8.3. PacyeTHble ANMHbI KONOHH (CTOEK)

8.3.1 PacyeTHble A/IMHbI lef KONOHH (CTOEK) MOCTOAHHOIO CEYEHUA CNeAyeT BbIMUCAATL No popmyie
l, = ul,(66)

roe | - ANMHA KONOHHbI, ee OTAEe/IbHOro y4acTKa UK BbICOTa 3TaxKa.
KoapouumeHTbl pacyeTHOM ANUHbI L KONOHH (CTOEK) NOCTOSHHOIO CcevyeHunn caeayeT onpeaenatb



B 3aBUCMMOCTHN OT ycnosm‘/i 3aKpenneHnAa MX KOHLOB W BMAA Harpysku. [na HeKoTopbIX Cayyaes
3aKpenneHnA KoHUO0B 1 BUAA Harpy3ku 3HavyeHna L npuseaeHbl B Ta6nv1u,e 31.

Tabnunua 31
Cxema N N
3aKpenneHus T A
KONIOHHbl y i
(cTOViKM) 1 ; ‘
BMA, HArpy3Ku -
== b
7 1,0 0,7 0,5 2,0 1,0 2,0 0,725 1,12

8.3.2 KoadpdpuumeHTbl pacyeTHOM AAWHbI LI KOJNOHH MOCTOSHHOTO CEYEHUs B MNJIOCKOCTU

OZHO3TaXKHbIX Pam MPW XKECTKOM KPenaeHWn pureneit K KOJIOHHam M Npu OAMHAKOBOM Harpy»KeHuu
BEPXHUX Y3/10B, PACNoO/IOXKEHHbIX B O4HOM YPOBHE, CieayeT onpeaenatb no ¢opmynam Tabauusl 32.

Tabnunua 32
Cxema pambl MapameTpol KoaddunumneHT pacyeTHolM
O/INHbI
p n
ISZC'
11
0,38
p=0 i U= 2 1+= (67)
k(m+n,) Vo
k+1
k>=2
Isllc
Icll
_ n+0,56
Ny Ny (N p=® M= = (68)
PV R (Y k(n, +n,) n+0,14
o k+1
; k>=2
0O603HayeHus, NpuHATbIE B Tabanue 32:
Is1, 2 - MOMEHTbI MHEPLUUU CeYEHUA pUrenei, NPUMbIKAIOWMX K BEPXHEMY KOHLY NnpoBepsaemoi
KONOHHBbI;
Ic, I - COOTBETCTBEHHO MOMEHT MHEPLUM CEYEHUS U ANNHA NPOBEPAEMON KOJIOHHbI;
I, 11, I, - nponeTbl pambi;
k - uncno nponetos;
]sllc ISZZC
n=—m—mn,= ; P - OTHOCUTE/IbHAA KECTKOCTb HUMKHMUX Y3/10B
11 11,




MNpumeyaHne - Ona KpaliHel KOMOHHbI CBOOOAHOM MHOFOMPOAETHON pambl KosdduumeHT L

cnepyet onpenenAatb Npu 3HA4YEHUAX P U N KaK ANA KOJTOHH OAHOI’IpOI’IETHOﬁ pambil.

Mpy WapHUPHOM KPENAEHUN pureneii K KonoHHam B dopmyne (68) cneayet npuHUmaTh n = 0.

8.3.3 PacueTHYI0 A/IMHY KONOHH pam B HanpaBAeHWUM BAOAb 34aHMA (M3 NIOCKOCTU pambl) cregyeT
NPMHMMATb PAaBHOM PACCTOAHMIO MEXAY TOYKaMU, 3aKPEeneHHbIMM OT CMELLEHNA M3 MNOCKOCTM Pambl
(onopamu KONOHH, NOAKPaAHOBbLIX 6aN0K U NOACTPONUAbHBIX pEepM, Y31aMU KpenaeHUs CBA3EN 1 purenei

nT.m).
PacueTHyto ANMHY cieayeT onpeaenaTb Ha OCHOBE PacYeTHOM CXeMbl, yYUTbIBalOLLEN GaKTUYecKne
YCNOBUA 3aKpenIeHUA KOHLLOB KOJIOHH.

8.4. NpepaenbHble TMBKOCTU 3/1eMEHTOB

8.4.1 Tmbkoct anemenToB A =lef /i ne OONXKHbI MPEBbIWaTb NpeaenbHbIX 3HAYEHUN /1u,

npueeaeHHbIX B Tabanue 33 ana cKaTbiX 31eMeHTOoB 1 B Tabanue 34 - ona pactaHyTbiX. [pu 3Tom rMbKoCcTb
PaCTAHYTbIX 3/1IeMEHTOB NPOBEPAIOT TO/IbKO B BEPTUKA/IbHOM NIOCKOCTW.

Tabnunua 33

MNpenenbHan

3N1eMEHTbI KOHCTPYKLMIA rMBKOCTb CXKaTbIX
anemeHToB A,

1 Mosca, onopHble PacKkocbl U CTOMKK, NepeaatoLine onopHble peakunm 100
2 Mpoune anemeHTbl pepm 120

3 Ko/IoHHbI BTOpOCTEneHHble (CTOMKM daxBepKa, doHapen 1 T.M.), 3N1eMeHTbI
peLeTKn KOIOHH 120

4 dnemeHTbl CBA3EM, a TaKKe CTEPKHU, CyKalme 4N YyMeHbLUEeHUSA
pacYyeTHOM AJINHbI CXKATbIX CTEPXKHEN, N ApYrue HEHArpyKeHHbIe 3/1IeMeHTbI 150

5 3nemeHTbl orpaxaatowmx KOHCTPYKLUMN:
CUMMETPUYHO Harpy*KeHHble 100

HECMMMETPUYHO Harpy:KeHHble (KpaliHWe U YrNoBble CTOMKM BUTPaAXKeln 1 T.4.) 70

MpumeyaHune - MpuBegeHHble B Tabauue 33 AaHHble OTHOCATCA K 3JIEMEHTAM C CEYEHUAMMU,
CUMMETPUYHBIMU OTHOCUTENbHO AelcTBMA cua. Npu cedyeHUAX, HECUMMETPUYHbIX OTHOCUTENbHO
OEeNcTBUA cun, npeaenbHyo rMbKoCTb HaANEKUT yMeHbLaTb Ha 30%.

Tabnuua 34

MpeaenbHasa rMH6KOCTb

INneMeHTbl KOHCTPYKLNIA
pacTAHYTbIX 9/1eEMEHTOB /1u

1 Mosca n onopHble pacKkocbl NOCKUX depm 300

2 Mpouune anemeHTbl pepm 300




3 CBA3M (KpOMe 31eMeHTOB, NoABepratoLLmUxca
npeaBapuUTeNbHOMY HaTSKEHMIO) 300

8.4.2 Mpu npoBepKe TMOKOCTU PACTAHYTbIX CTEP)KHEN MEepPeKPecTHON pelleTKM U3 OAUHOYHbLIX
YFONIKOB paAMyCc MHepuuu cneayet NPUHMMaTb OTHOCUTENbHO OCW, MapanieNbHOM MOJIKe YroJiKa.
CTep>KHM NepeKpPecTHOM peLleTKN B MecTe NepecevyeHmns A40KHbl ObITb CKpenieHbl mexay coboii.

8.4.3 [lnA pacTAHYTbIX PAaCKOCOB CTPOMMUJIbHbIX GEepM C HE3HAYUTENbHbIMU YCUNUAMU, B KOTOPbIX
npu HebNaronpMATHOM PACMONIOKEHMUMU HAFPY3KM MOXKET WM3MEHATbCA 3HAK YCUAMA, NpeaesbHyto
TMOKOCTb NPUHMMAIOT KaK A1s CXKaTblX 3/IEMEHTOB, MPU 3TOM COEAUHUTENbHbIE MPOKAALKKU cneayeT
YyCTaHaB/MBaTb He pexe yem yepes 40i.

9. Pacuet anemeHTOB KOHCprI-(U,MVI C NpUMeHEHNEM TOHKO/TINCTOBOIO a/ItIOMUHNUA

TOHKO/IMCTOBOM aNtOMUHUIA CeayeT NPUMEHATL B KAUECTBE 3/1EMEHTOB OrpaK4atoLLmxX U HECYLLMX
KOHCTPYKLMIA:

a) membpaH;

6) NNOCKMX NUCTOB, YKPENJIEHHbIX pebpaMun nan cneymanbHOM LWTaMNOBKOW;

B) MNJIOCKMX JINCTOB M JIEHT, NpenBapuUTe/IbHO HaMpPsAXeHHbIX Kak B OAHOM, Tak W B ABYX
HanpaBieHUsXx;

r) rodpupoBaHHbIX MCTOB 6€3 YKPeNAeHUn UAKU CO CNeLUaNbHbIMU YKPENAeHUMMU.

9.1. dnemeHTbI, paboTatouime Ha cxKaTue U U3rnb
9.1.1 Mpu pacyeTe Ha MNPOYHOCTb CKATOrO B OAHOM HaAMNpaB/ieHUM MNAOCKOro /JINCTA, LWAPHUPHO

0onepToro no KOHTypy (pucyHok 11), B pabouyto naolwaab cieayeT BKAKOUYATb YacTb IMCTa pasmepom 2c,
onpegensembim no popmysie

c=1,16¢ E,(eg)
R

roe t - ToNWwmHa Ancra.

£ L
e ks =
’ il
S | —
| =
[
1

b - NONHaA WKWPUHA cevyeHusn; ¢ - paboyan WKHpKHa cevyeHusn
PucyHokK 11 - PacyeTHaa cxema CKaToro TOHKOJIMCTOBOrO 3/1eMeHTa
9.1.2 MNpu pacyeTe TOHKOJIMCTOBbIX KOHCTPYKLMM, YCUAEHHbIX NPOAOAbHbIMU pebpamn, B KOTOPbIX

JINCT NoABepKeH AeNCTBUIO NPOAO/IbHOM W NOMepeyYHoM Harpy3oK, B pabouyto niowaab pebep cneayet
BK/1HOYATb YaCTb JINCTA Pa3mMepom ¢ (pPUCyHoK 12), onpegensaemoim no popmyne (69).



a - NJIOCKUM INCT; 6 - roPppPUPOBAHHbIN UCT

PucyHok 12 - PacyeTHasa cxema TOHKOJIMCTOBbIX
KOHCTPYKLUMN, YCUNEHHbIX NPOA0AbHbIMU pebpamu

9.1.3 MNpwm pacyeTe Ha NPOYHOCTb JINCTOB C BOJIHUCTbIMU M TPpaneumnesmaHbiMu robppamu, WapHUPHO

ONepTbIX NO KOHTYPY M CKMMAEMbIX B HAaNpaBieHUM rodppos, NPY OTHOLLEHUM Z >3 (pucyHok 13, a) B

pa6oqyro naowaab cneayet BKAKYAaTb 4aCTb JIMCTA Pa3sMepom 2c:

c= 1,04\/%(‘ [D.D, + ny) . (70)

K EF d Gt’ 1,
rae Dx=Elg D, =——————<; D, =vD +———; [ =—*-,

d 12(1-v*) K 6 2K
3pech K, d - COOTBETCTBEHHO Lar U A/IMHa NO NePUMETPY OZIHOWN MNOYBOAHbI (PUCYHOK 14);
Ix1 - MOMEHT MHEpPL MK OAHOMN BOHDI;

v =0,3 - koadduumeHT nonepeuHoit gedopmaLnu;

G - moaynb casura.

2/ 2 = v
. . -
: o
) g
&} ' Pebpo wmecTKooTH
E o 30
e
. :

a - 6e3 nonepeyHbIx pebep KecTKOCTH;
6 - c nonepeyHbIMM pebpamm }KecTKOCTH

PucyHOK 13 - PacyeTHas cxema CKatoro robppupoBaHHOro iMcTa



a - TpaneymeBnaHbIN ropp; 6 - BOAHUCTLIN rodp

PucyHok 14 - FleomeTpuyeckue napameTpbl 4na roppa

a
Korga oTHoweHue Z<3 WUAN rodPUPOBaHHBIN NUCT pasgenseTca nonepedyHbiMM pebpamu,

a
UMEIOLWNMU MOMEHT MHepumm Is (cm. 9.1.4), Ha pag, AYeeK C COOTHOLEHMEM CTOPOH Z <3 (cm. pucyHok

13, 6), 3HayeHue ¢ cnegyeT BbIMUCAATL MO dopmyne

K b’ a’
C:0,74 td_R DXE+2ny+Dy? .(72)

B popmyne (71) o603HaueHUs Te e, 4to B hpopmyne (70); 3HayeHUs a U b cneayet NpUHUMaATL NO
PUCYHKy 13.

Mpu HannuMKM NpoAobHbIX pebep (prcyHoK 15) B pabouyto naowaas cieayeTt BKAOYaTb NAOWaLb
3TUX pebep M YacTb IMCTa PAa3MEPOM C B KaXKAyo CTOPOHY OT pebpa.

0 e

-

1 - npoaonbHble pebpa; 2 - nonepeyHble pebpa

PucyHok 15 - Cxema naunTbl M3 roppupoBaHHOro
JIUCTa C NPOAO/IbHBIMW M NONepeyYHbIMU pebpamu

9.1.4 MNpwu pacyete no popmyse (40) MOMEHT MHEPLMM NONePeYHbIX pebep KEeCTKOCTU He AO/KEH
6bITb MEHbLUE BE/IMYMHbI

4




Ecnv rodpupoBaHHBbIi IMCT U NonepedHble pebpa MMetoT pasandHble MOAYAN YNPYrocTy, TO

4

l= 4bf a’ (73]

rae Es - moaynb ynpyroctu matepuana pebpa.

O603HayeHns B popmynax (72) u (73) Te ke, uto B dopmyne (70).

B cnyuyae, ecnu 3HayeHuA [ MeHblUe yKasaHHbIX B dopmynax (72) u (73) BeNMYMH, TO 3HAYEHME C
noacumtbiBaetca no ¢opmyne (70).

Mpu 3TOM 3HaYeHue D, cnegyeT NPUHNMATb

_K_Ef K
Yod12(1-u)  a

9.1.5 FodppuMpoBaHHbIA NUCT, HE MMEOLWMN YyCUNMBAKOLWKUX pebep, Npu AencTBUM MnonepeyvyHomn
HarpysKku cneayeT paccunTbiBaTb Ha U3rnb no dopmynam (17) u (18) Kak 6anky.

Ona nuctoB C TpaneumeBUOHbIM TOPPOM pasMep CKaTbiX MONOK, BKAOYAEMbIX B pPacyeTHoe
ceuyeHue, cnegyet onpenensatb no dopmyne (69). Mpu atom B popmynax (17) un (18) Wi n I cnepyet
BbIYMCAATDL A5 paboyeit naowaam ceveHus.

9.1.6 MNpornb f ceoboaHO onepTbix roPPUPOBAHHBIX NUCTOB NPU U3rMbe crenyeT BbIYUCAATL NO

dopmyne
f=af,, (74)

rae & - Ko3poMUMEHT, yyuTbiBalOWMIKA yBeandyeHne npornba BcaeacTeue aedpopmauyumm
nonepeyYyHoro ce4yeHmsa roppUpPoBaHHOrO JINCTA MO Harpy3Kom N NPUHUMaEMbI: A41° BONHUCTbIX IMCTOB
W INCTa C TpaneuneBngHbIM rodpom C NPUKIEEHHDBIM XECTKUM yTenauTtenem (Tna neHonaacra) paBHbIM
1; ona TpaneuneBmngHbIX - no Tabauue 35;

fo - npornb rodpupoBaHHoro nucta, pabotarowero Kak 6aska, Npu BbIMUCAEHUU KOTOPOro Iy
npuHUMmaeTca cornacHo 9.1.5.

Tabnunua 35

OTHolweHune 3HauyeHMe X npu yrne HaknoHa 6OKoBbIX rpaHen rodpa, rpas

b/a

45 60 75 90
>=2,0 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

0O603HayeHus, NpuHATbLIE B Tabanue 35:
b - pasamep HaK/JIOHHOM rpaHu;
a - pa3amep CKaTol ropmn3oHTabHOM rpaHn (Ccm. pucyHoK 14).

MprmeyaHue - 3HaYeHMA X ONA MPOMEKYTOUHbIX OTHOLWEHWUI b/a cneayet onpeaenstsb
JIMHEWHOW NMHTEpPNONALMUEN.




9.1.7 W3rnbaemble TOHKOAUCTOBbIE KOHCTPYKUMM C rOGPUPOBAHHBIM /IUCTOM, YCUAEHHBIM
NpPoAonbHbIMK pebpamu, cieayeT PaccunTbiBaTb Ha NPOYHOCTb U NPOrM6 C y4ueTom BKAtoYeHMA B paboTy
pebep M 4acTM NCTa PAa3MEPOM C B KaKAyl CTOPOHY OT pebpa (cm. pucyHok 12, 6), onpeaensembim no
dopmyne (70) HE3aBUCMMO OT HANMYUA NonepeyHbix pebep.

9.1.8 Mpu pacyeTe CKaTo-M3rMBAEMbIX WM PACTAHYTO-U3rMbBaembix roPppPMPOBAHHBLIX JINCTOB C
TpaneunesnaHbIM rodppom (06LWMBOK TPEXCNOMHBIX MAHENeN C 3aKNafHbIM YyTeNAUTENEM) Ha NPOYHOCTb
npu obecneyeHMM COBMECTHOM PaboTbl O6WMBOK M NPOJONbHBLIX pebep, KPOME MOMEHTOB MHepLUU
rodpUpoBaHHbIX NCTOB OTHOCUTENBHO UX HEWTPA/bHbLIX OCel, cneayeT yumTbiBaTb MOMEHT MHepLUU
ceyeHus, B KOTOPOE BXOAAT NPOAO/bHble pebpa M YacTb O6LIMBOK pasmepom ¢, MM (PUCYHOK 16):

b EI
c=47+30—-3,3—=(75)
a 10
b
roe — - OTHOLWEHWE WMPUHDBI MAHENN K Wary nonepeyHbix pebep;
a

EIX - }KEeCTKOCTb roppa OTHOCUTE/IbHO €ro HENTPaIbHOM OCK, AeNeHHas Ha AJIMHY NO NepUMeTpY,

KH-m.

A s s N

R

PucyHok 16 - CeyeHune TPeXCNIOMHOM NaHenu

9.1.9 MecCTHYI0 YCTOMUYMBOCTb C)KaTbIX TOPWU3OHTAJIbHbIX T[pPaHeln WU3rmbaembix JIMCTOB C
TpaneuneBngHbim roppom (cm. pucyHoK 14, a) cnepyeT NpoBePATb C YYETOM YMPYroro 3alemseHus
NPOAO/IbHbIX KPOMOK No popmysne

2
t
o<k, E|l—|,(76)
a

roe O - CKUMatollme Hanpsi*KeHuaA B rpaHu OT BHELUHEN HarpysKu;
Kioc - KO3 OULMEHT, NPUHUMaAEMbI No Tabanue 36;

5 - KO3PPUMLMEHT, NpUHUMaeMsbl no Tabanue 37.

Tabnunua 36

b
OTHoweHne — 0,4 0,5 | 0,6 0,7 0,8 0,9 1,0 | 11 1,2 1,4

a

KoadpuuneHT kioc 5,22 | 5,15 | 5,10 | 5,05 | 5,00 | 495 | 4,88 | 4,84 | 4,80 | 4,72

0603Ha4YeHus, NPUHATbIE B Tabanue 36:
b - pasamep HaKNOHHOM rpaHu;
g - pasmep CXKaTol ropnsoHTaNbHOM rpaHn (CM. pUCyHOK 14).

Tabnunua 37



(e
OTHOLLEHUEe E 0,7 0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,5 3,0
KoadduumeHT é’ 1,00 | 0,86 | 0,76 | 0,67 | 0,61 | 0,56 | 0,52 | 0,48 | 0,41 | 0,35

MpuMeyaHue - HanpaskeHne O cneayeT onpeAenaTb B 3aBUCUMOCTU OT HaMPAXKEHHOTO COCTOAHMA
no dopmynam (76) - (79) npn § =1,

9.1.10 MecTHylO YCTOMYMBOCTb BOJHMUCTbIX JNUCTOB MNpu u3rnbe (cm. pucyHok 14, 6) cnepyet
nposepATb No popmyse

o< 0,22§E£. (77)
r

9.1.11 Ob6uLy0 YCTOMYMBOCTb LIEHTPA/IbHO CXAToro roppMpoBaHHOrO INCTa C/ieyeT NpPoBepsThb B
cooTBeTcTBMM ¢ TpebosaHmamu 7.1.3 u Tabaumubl .2. 3a pacyeTHylO AAWHY caenyeT NPUHMMATb
pPaccToAHNE MeXKAY 3aKpenseHUAMM, NPENATCTBYIOWMMMU CMELLEHMIO TOGPUPOBAHHOMO JINCTA U3 €ero
MAOCKOCTM, HE3AaBUCMMO OT HANNYMA NonepeyHbix pebep.

9.1.12 MecTHyl0 YCTOMYMBOCTb 3N1€MEHTOB AINCTA TpaneumeBnaHoM Gopmbl NPU LLEHTPAIbHOM
CXKaTumM cnepyet nposepaTb No opmyne

2
o<3,6F (éj ,(78)

roe b - wupuHa 6onbluen rpaHu.
MecCTHYy0 YCTOMYMBOCTb BOJNHUCTOTO rodpMPOBAHHOIO JIUCTA MPU LLEeHTPAIbHOM CXHaTUKM creayet
nposepsTb No dpopmyne

o <0,120EL (79)
r

9.1.13 MecCTHYI0 YCTOMYMBOCTb HAKNOHHbLIX FPaHel /IMCTOB C TpaneuueBuaHbIM roppom (cm.
pUcyHOK 14) B MecTax OMMpaHUs Ha MPOroHbl UAW pUrean NposepstoT no dopmyne (43) c 3ameHom

kospdpuumnenta ¥, =0,9 wa y,=0,7. MNpu 3ToM 3HaYeHWA HaNPAXKEHWA T U KPUTUYECKWX

O .. cneayeT BbIMUCAATb No Gopmynam:

cr? cr

HanpaxeHut O, .., T

_9
TR

o 7,25R 1)
oc,cr == (81
I lbz



ac,:—3’_62R 1+1,41) 1- 2292 | |, (g3
ﬁ’b 0,
—_ b [R
Ay =—1]—=,(84
b=\ (8

rae O,, O, - HOPMaJibHble HanpAXeHNA COOTBETCTBEHHO Y BEPXHEN U HUXKHEN rpaHuL, HAKNOHHOM

rpaHW IMCTa, B3ATble CO CBOMMU 3HaKamMu;
b - pa3amep HaKNOHHOM rpaHKu, NPUHUMAEMbIN N0 PUCYHKY 14;
Q - nonepeyHasa cuna B NPOBEPAEMOM CeYEHUN BOJTHbI IUCTA.
Kpome HaK/IoHHbIX rpaHei HeobXoAMMO NPOBEPATb HAa YCTOMYMBOCTb FOPU30OHTa/IbHbIE CXaTble

rpaHu NPoduUANPOBAHHOIO NNCTA, MNP STOM MECTHbIE HaNpAXeHna O, CneayeT onpeaensaTb C y4eTom

ocnabneHua ceyeHna no dopmyne

F
2t(bf +2r)sina'

Gloc = (85)

roe F - onopHasa peakums, NpUXoaalLanca Ha o4HY BOJIHY IUCTa;

b - WKWPKUHaA NOJIKM NPOroHa UK pUrens;

r - pagnyc coYsieHEeHUs HaK/IOHHOM M TOPU30HTA/IbHOM rpaHen NCTa;
O - Yron HaKAoHa rpaHu (cm. pucyHok 14).

9.2. dnemeHTbl MeMBpPaHHbIX KOHCTPYKLMI

9.2.1 1na NponeTHON KOHCTPYKUUM MeMOPaHHbIX CUCTEM CneayeT MPUMEHSTb NOCTaBAAEMbIN B
pYy/I0HaX aJItOMUHUEBDLIN UCT MapoK AMr2H2, AMr3H2.

9.2.2 PacyeT 3neMeHTOB MeMbpaHHbIX KOHCTPYKLUMIA cieayeT NpoBOAUTbL Ha OCHOBE COBMECTHOM
paboTbl MembpaHbl M KOHTYpa C Yy4yeToM UX AedOPMMUPOBAHHOIO COCTOAHMUSA, FEOMETPUYECKONM
He/NIMHEMHOCTN MeMbBpaHbl, HAa4abHOTO (MMEIOLLLErOCs A0 HAarPy»KeHUs) NpoBMca MembpaHbl.

9.2.3 Mpu pacyeTe ONOPHOrO KOHTYPa MEMBPAHHbIX KOHCTPYKUNI cneayeT yunTbiBaTh:

OCEBOE CXKaTUE;

C)KaTue, Bbl3blBaEMOE YCUANAMM CABUIa NO JIMHUN KOHTAKTa MeMBpaHbl C 3/1IEMEHTAMMN KOHTYPa;

n3rnb B ropU3oOHTaNbHOM U BEPTUKANbHOMN NNOCKOCTSAX.

9.2.4 Mpw npuKpenneHnn meMbpaHbl C SKCLLEHTPUCUTETOM OTHOCUTENIbHO LLEHTPA TAMXKECTU CeYeHMUA
KOHTYpa Kpome GpaKTopoB, YKaszaHHbIX B 9.2.3, Npu pacyeTe KOHTypa C/ieayeT y4nTbiBaTb €ro KpyyeHue.

9.2.5 Mpu pacyeTe NPOCTPAHCTBEHHbIX O/10KOB (MaHenen) c OAHOOCHLIM MpPenBapUTE/bHLIM
HanpsAXXeHnem BepxHel (KpoBeIbHOM) OOLWMBKM NPU HAIMYUM TOPLEBBIX 31EMEHTOB *KECTKOCTU 0OLINBKY
cnepyeT BBOAWUTL B paboTy BepxHero (C:Katoro) nosca KapKkaca 6/10Ka npu ycnosum obecneyeHus mx
Ha4eKHOW COBMECTHOM paboTbl.

Mpy KOHTpPOJIe NpoLLecca HaTAMKEHMA MO CUIOBLIM MapaMeTpam M BO3MOMKHOCTU PeryiMpoBaHus
PacTArMBalOWMX YCUIUA UX BEJIMYMHY CleAyeT HasHayaTb C y4eTom KoapduuMeHTa ycaoBuit paboTbl

V. =1. Mpu KOHTPONE TONBKO MO FreOMETPUYECKMM MapameTpaM HaMNPANKEHUA B OOLIMBKE AOMKHbI

YO0BNETBOPATb YC/NIOBUAM:

Gp+0'F-1,ISR;

—0,+0; -0,92>0, (86)



rae O-p' O-F - HanpAaxeHunAa B INCTE COOTBETCTBEHHO OT NPeABAPUTE/NIBHOIO HATAXKEHUA U OT

BHELUHEW HArpy3Ku.

9.2.6 BennunmHa npepBapuTeNbHOIO HaTAXEHWA OOLIMBKKM, PACMOIOKEHHOW B CHKATOW 30HE,
onpeaensieTca U3 yCA0BUA PaBEHCTBA HY/0 CYMMAapHbIX HanpaxeHui (bes yuyeta membpaHHbIX) npu
OENCTBUN HOPMATUBHOM HarpysKu.

9.2.7 Mpwn pacyeTe 31eMEHTOB MeMOpPaHHbIX KOHCTPYKUMA C OAHOOCHbIM MNpeaBapuUTe/ibHbIM
Hanps)eHnem OOLMBOK c/eayeT YyYMTbiBaTb AOMOJHUTENbHOE BO3AencTBME MeMOpaHHbIX (LenHbIX)
YCUAUIA B 0OLIMBKE Ha NPOAO/IbHbIE 31I€MEHTbI KapKaca.

9.2.8 MembpaHHble KOHCTPYKUMMU CneayeT pacCymTbiBaTb Ha TemmnepaTypHble BO34ENCTBUA C
Y4E€TOM Pa3HOCTM KO3PDULMEHTOB IMHEMHOTO PacLUMpPEeHMa MaTepranoB membpaHbl U KOHTypa.

10. PacyeT coegMHEHUI KOHCTPYKLUUI U3 aIFOMUHUEBBIX CMJ1IaBOB
10.1. CBapHble coeanHeHUA

10.1.1 CBapHble WBbI cnegyeT paccuntbiBaTb Mo dopmynam Tabaunubl 38.

Tabnunua 38
CBapHble LWBbI HanpsaskeHHoe PacueTHas dopmyna
COCTOAHUE

CTbIKOBbIE, PACMOJIOXKEHHble CxkaTue, N
nepneHaAnKyNsapHO K pacTaxeHune T <
OencTByloLLen cune WY
Yrnosble Cpes

_ N 4

ﬂfkflewf]/c

0O603Ha4YeHus, NpPUHATbIE B Tabanue 38:

N - pacyeTHas NpoAobHasA cuna;

lw - pacyeTHas g/vHa LWBA, paBHas ero MoJIHOM A/uHe 3a BblueTom 3t muam 3kr (mpu
BbIBO/E LLIBa 3a NpeAe/ibl COeANHEHWNA Ha MOAKNAAKM 32 PacUETHYIO ANMHY LLBaA cheayeT
NPUHUMATb €ro NOAHYIO ANNHY);

t - HaMMeHbLasA ToNLMHA COeANHAEMbIX 3/1eMEHTOB;

ﬂf - K03dPUUMEHT, NpMHUMaAEMbI paBHbiM: 0,9 - Npu aBTOMaTUYeCKOM OAHO- U
ABYXNpoxoaHon ceapKe; 0,7 - Npu aBTOMATUYECKOW MHOTOMPOXOAHOW CBApKe, Npwu
PYYHOM 1 MeXaHU3MPOBAHHOM CBapKe C /II0ObIM YUCOM NPOXOLO0B;

ks - KaTeT yrnoBoro wea, NpUHMMaeMblli paBHbIM KaTeTy BNIMCAHHOTO paBHObeApPEeHHOro
TpeyrosibHUKa.

CBapHble coeMHEHUs BHaxXNecT ABYMA 1060BbIMK WBaMK (CM. pUCYHOK 1, 6) nmetloT pacyeTHoe
CONpoTUBNEHUE, paBHOE PacyeTHOMY COMPOTMBIEHMUIO CBAPHOrO COeAMHEHUA BCTbIK (CM. pUCYHOK 1, a)
Npw yCciI0BUK, YTO 1060BbIE LBbI BbIMOJ/IHEHbI C KATETOM HE MEHEee TO/LWMHbI NPUBAPUBAEMOrO 3/1eMeHTa
N UX KOHUbI BbiBeAEHbI 33 Npeaesibl COeANHEHUS.

10.1.2 CapHble CTbiKOBble coeAuHeHuA, paboTawolme Ha M3rub, cneayet pPacCYMTbIBATL MO
dopmynam ana pacyeTa LEesoro CEYEHMA C PacYeTHbIMU CONPOTUBNAEHUAMM, NMPUHATLIMK MO Tabamuam 8
no.

10.1.3 CBapHble CTbIKOBble coeanHeHus, paboTatowme ogHOBPEMEHHO Ha M3rMb 1 cpes, cneayer
nposepsaTb No popmyne



2

o o )
2+, 47, <R y. , (87
> 4 w w/ ¢, (87)

rae O'W - HanpAaxeHune B CBapHOM coeaunHeHnn ot VI3I'VI6a;

TW - HanpAaxeHue B CBapHOM CoeaunHeHUN OT Cpe3a.

10.1.4 Mpun ogHOBPEMEHHOM AENCTBMU CPE3bIBAOLLMX HAMPAXKEHUN B ABYX HAaMNPaBAEHUAX B O4HOM
N TOM K€ CEeYeHMM YrI0BOrO LWBA pacyeT cesyeT NPOBOANTb HA PABHOAENCTBYIOLLYIO 3TUX HAMPAXKEHUN.

10.1.5 Yrnosblie WBbl, NPUKPENAAIOLLME I/1EMEHT, Ha KOTOPbLIN AENCTBYIOT OA4HOBPEMEHHO 0CeBOe
ycunme m usrnbatoLLmini MOMEHT, c/ieZlyeT paccuuTbiBaTb no dopmyne (27), B KOTOPOW:

An = Aws - pacyeTHaa naowaab LWBOB;

Ixn, lyn - MOMEHT MHEPLMKN pacYeTHOM N0OLWAAN LBOB COOTBETCTBEHHO OTHOCUTE/IbHO OCEN X-X y-V;

R = Rus - pac4yeTHOe conpoTUB/IEHUE YTNOBOrO LLIBA.

10.2. 3aKknenoyHble n 60nTOBbIE COeAMHEHUSA

10.2.1 B 601TOBbIX COEANHEHUAX NPU AENCTBUN NPOA0AbHOM cuibl N, Npoxoasawen Yyepes LLEHTP
TAMKECTU CoeAMHEHMUA, pacnpeaenieHne 3ToM cubl mexay 6ontamum cneayet NPUHMMATL PAaBHOMEPHbIM.

bonToBble WMAM 3aKAEMNOYHbIE COEAMHEHMUA, BOCMPUHUMAKOWME MNPOAOJbHbIE CWUAbI, cneayet
paccyMTbIBaTb Ha cpe3 BONTOB MM 3aKNENOK, CMATME OCHOBHOIO METa/Na U Ha pacTsxKeHue 60nToB (BO
dnaHLeBbIX coeanHeHnax) no popmynam Tabaumubl 39.

Tabnunua 39
Hanpsa»keHHoe PacueTHas dopmyna ann PacueTHas dopmyna ana coegnHeHus
COCTOAHME coeanHeHUA Ha 60ﬂTaX Ha 3aKNnenkKax
Cpes N N
— 7 <les ——5— <188,
T d
nn,——R, nn,——R

CmAaTne coegmHaembix

—— <1 (89 <1 (89,
5/1eMeHTOB ndepZt (89) ndRrPZ (89, a)
PactaxeHune N

7 =1 (90)
zd, -

TRht

OTpblB roN0BKMK <1
- ———>=1(90,

3aKnenkum nﬂ-thrs (90, a)

0O603HayYeHus, NpUHATbIE B Tabanue 39:

N - pacyeTHaa NpoAoabHanA cMNa, AEUCTBYIOLLANA Ha COeaMHEHUE;

n - 4yncno 6ONTOB MM 3aKNEMOK B COEAUHEHMUMY;

ns - Yncno paboumnx cpesoB o4HOro 60NTa UK 3aKNENKY;

d - AnameTp 3aKNenku (MM oTBEPCTUA ANA 3aKNENKN) AN HAPYKHbIN ANaMeTp CTepKHA 6oNTa;
2! - HaMMeHbLUAA CyMMapHas TO/ILLMHA 31eMEHTOB, CMUHAEMbIX B OAHOM HanpaBAeHWUM;

do - BHYTPEHHWI gMameTp pe3bbbl 604Ta;

h = 0,4d - BbicOTa NOBEPXHOCTM OTPbIBA FOJIOBKMU.




10.2.2 bonTbl, paboTatowme 04HOBPEMEHHO Ha CPE3 U PACTANXKEHME, CesyeT NPoBepPATb OTAENbHO
Ha cpe3 1 pacTAXKEHMeE.

10.2.3 B KpenieHMAX O4HOrO 3N1eMeHTa K APYromy Yyepes3 NPoKNaAKM AN MHble MPOMENKYTOUYHbIE
3NEeMEHTbI, @ TaKKe B KPernieHUAxX ¢ O4HOCTOPOHHEN HAKNAAKOM YMCA0 BONTOB MAM 3aKNEMOK LOIKHO
6bITb YBE/IMYEHO NPOTUB PacYeTHOro ymcna Ha 10%.

Mpy NpUKpenaeHUM BbICTYNAOWMX MONOK YrOMIKOB WAW LUBENNEPOB C MOMOLLBIO KOPOTbIWeNn
KONMYecTBOo 6OATOB, MPUKPENAAIOLWMX KOPOTLIW K 3TOW MOJIKE, AO/MKHO ObiTb yBE/AMYEHO MPOTMB
pacyeTHoro ymcna Ha 50%.

10.3. MoHTaKHble coegMHEHMA Ha BbICOKOMPOYHbIX CTa/IbHbIX 60nTax

10.3.1 MoOHTaKHble CoeAMHEHMA Ha BbICOKOMPOUYHbIX CTa/ibHbIX BONTax ciedyeT paccyUTbiBaTb B
NPeanosioKeHNUN nepenayn AeucTBYIOWMX B CTbIKAaX W MPUKPENSEHUAX YCUIUA 4epe3 TPeHMe,
BO3HMKalOLLee MO COMPMKACAOWMMCA MNOCKOCTAM COEAMHAEMbBIX 3/1EMEHTOB OT HATAXKEHUA
BbICOKOMNPOYHbIX 60nTOB. MpK 3TOM pacnpeneneHve npoAo/ibHOM cuibl mexay bontamm cneayet
NPUHMMATb PaBHOMEPHbIM.

10.3.2 PacueTHoe ycunune Qpn, KOTOPOE MOXKET ObiTb BOCMPUHATO KarKAoM MOBEPXHOCTbIO TPEHUSA
CcoeANHAEMbIX 3/IEMEHTOB, CTAHYTbIX OAHUM BbICOKOMPOYHbIM BONTOM, cieayeT Bbl4MCAATb Mo dopmyne

Oy = Ry 7y At 1y, (97)

roe Run - pacyeTHoOe COMPOTMB/IEHWE PACTAMKEHMIO BbICOKOMPOYHOro 60/Ta, onpeaensemoe no
COOTBETCTBYIOLLMM HOPMATMBHbIM JOKYMEHTAM;

7, - KoapduumeHT ycnosua paboTbl coeAMHEHNA, TPUHMMAEMbIN paBHbIM 0,8;

Apn - NAOWAAb cevyeHUs HonTa HeETTo, onpegensemas Mo COOTBETCTBYHOLWMM HOPMATMBHbLIM
OOKYMeHTaMm;
M - K03dPUUMEHT TpeHuA, NpuHUMaeMsbli no Tabanue 40;

Y, - KoadduumeHT, npuHnmaembin no tabauue 42 CM 16.13330.

Tabnunua 40
Cnocob 06paboTku MeckocTpynHan TpasneHue Be3 06paboTku
coeanHAEMbIX OYMnCTKa NoBEepPXHOCTH (nocne
noBepxHoCTeM o0be3xxnpusaHumn)
KoadodumumneHT TpeHmna U 0,45 0,4 0,15

Ko/inyecTBo N BbICOKOMNPOYHbIX 6ONTOB B COEAMHEHUMN MPU AEWCTBUMM NPOLAO/IbHOW CUbI CheayeT
BblUMCAATL NO dopmyne

N

nz——(92)
ky Oy,

roe ki - KoIMYecTBo NOBEPXHOCTEN TPEHWUA COeUHAEMbIX 3/IEMEHTOB.
HaTA)keHune BbICOKOMNPOYHOro 6oaTa cieayeT Npon3BoaUTb OCEBLIM YCUANEM
P = RpnApn.
10.3.3 PacyeT Ha MNPOYHOCTb COEOMHSAEMbIX 3SNEMEHTOB, OCNADNEHHbIX OTBEPCTUSAMMU MNOA,

BbICOKOMPOYHble 6ONTbI, CAeAyeT BbINOMHATL C Y4ETOM TOTO, YTO NONOBUHA YCUAWA, MPUXOAALLETOCA HA
Kaxabli 6OAT, B pacCMaTpPMBAEMOM CEYEHMM YyXKe nepedaHa cunamu TpeHua. Mpu 3TOM MNPoBEpKy



ocnabnieHHbIX ceyeHuUit cneayeT NPoBoAMTbL MO naowaam ceyeHua bpytro A npu A, >= 0,85A unu no
ycnosHoM naowaamn A:. = 1,18A, npu A, < 0,85A.

10.4. CoeanHeHuna c ppesepoBaHHbIMM TOPL@AMMU

B coeguHeHunax c ¢pes3epoBaHHbIMU TOPLAMMU CHUMAIOLLYIO CUAY cledyeT CYMTaTb MOJHOCTbIO
nepepatolieiica yepes Topupl.

Bo BHELEHTPEHHO C}KaTbIX U CXaTO-U3rmbaemblx 3/eMeHTax CBapHble LWBbl U BOATbI, BKAKOYAsA
BbICOKOMPOYHbIE, YKa3aHHbIX COEAUHEHWUA CefyeT paccyMTbiBaTb Ha MaKCMMasbHOe pacTArMsatoliee
ycunme oT AencTBMA MOMEHTA U NPOAOAbHOM CUAbl NPy Haubonee HeEGNAroNnPUATHOM MX COYETaHUM, a
TaKXe Ha cABuratolLee yCuane oT AeUCTBMA NONepeyYHon Cubl.

10.5. MoAcHble coegnHeHMA B COCTaBHbIX BasKkax

10.5.1 CapHble LWBbI, 3aKJEMNKNU W BbICOKOMPOUYHble 60ATbl, coeauHAlOWME CTEHKM M nosAca
COCTaBHbIX ABYTaBPOBbIX 6as0OK, cieayeT paccumTbiBaTb No popmyaam Tabaumubl 41.

Tabnunua 41
Harpyska Buna coeguHeHmnsa dopmynbl ANA pacyeTa NOACHbIX
coeaNHEeHNIM B COCTaBHbIX basikax
YrnoBble WBbl ——— <1 (93)
2Bk R,y
HenoagwkHas BbICOKOMPOYHbIE al <1
(pacnpepeneHHas un 60Th! —k =1 (94)
cocpefoTodYeHHas) Qbh7/c 1
al
3aKnenku ——— =1 (94,2)
QVS]/CnS
1 T +1?
YrnoBble WBbI <1 (95)
Ry \ 28k,
MecTHas BbICOKOMpPOUHble aNT? +aV? <1 (9)
CoCpeaoToyeHHasnA 60NTbI -
ped Ok,
aNT? +aV?
3aknenku —F— <1 (96, a)
Ql‘SycnS

B dopmynax (93) - (96, a) npuHATLI cneaytouimMe o603HaYeHUs:

T=QS/I - casuratolLee NoAc ycuame Ha eanHNLLY AIMHbI, Bbi3biBaeMoe nonepeyHoin cuaoi Q (3gech
S - cTaTUYecKMii MOMeHT BpyTTo nosica 6anKM OTHOCUTENIbHO HENTPaNbHOM OCK);

g - War NOSACHbIX 3aK/eMNoK UM BbICOKOMPOYHbIX 60NTOB;

Quh - pacyeTHOE ycuame 04HOro BbICOKOMPOYHOro 6onTa, BbluMcasemoe no popmyne (91);

k1 - KONNMYECTBO NOBEPXHOCTEN TPEHUA COEAMHAEMBIX 3/1EMEHTOB;



d?

O.=R.n, —4 - pacyeTHOe ycuAMe OLHOM 3aKenKun Ha cpes;

Ns - YAC/IO PACYETHbIX CPE30B OAHOM 3aKNenKku;
V=7/fF/lef - [aB/ieHne OT COCPeAOTOYEHHOro rpysa F (3gecb ), - KOIGOULMEHT,

npuHMMaembln cornacHo CM 20.13330);

lef - yCNOBHas gvHa pacnpepeneHns cocpesoToYeHHOM Harpysku, NnpMHMMaemas no 7.5.4;

O - Ko3hPUUMEHT, NpMHUMaEMbIi NPU Harpyske Mo BepxHemy nosicy b6anku, B KOTOPOW CTEHKa
npuctporaHa Kk BepxHemy noacy, & = 0,4 ; npu oTCyTCTBUM NPUCTPONKKM CTEHKMU UAM MPU HarpysKe Mo

HUKHemy noacy o = 1.

10.5.2 B 6ankax ¢ coeAMHEHUSAMM HA 3aKNenKax UnM BbICOKOMNPOUHbIX 601Tax C MHOTOIMCTOBbLIMM
MOACHbIMW NAKETAMM MPUKPENIEHNE KAXKLOrM0 M3 JIMCTOB 3@ MECTOM CBOEro TeopeTnyeckoro obpbiBa
cnepyet paccunTbiBaTb HA MOJIOBUHY YCUAWA, KOTOPOE MOMET OblTb BOCMPUHATO CEYEHMEM SUCTA.
MpuKpenneHne KaxK4Oro NCTa Ha yvyacTKe Mexay AeNCTBUTENbHbIM MEeCTOM ero obpbiBa U MecTom
0obpblBa Npeablaywero AuMcta caefdyeT pPaccyUTbiBaTb HA MOJIHOE YCWAME, KOTOpPOe MOMKeT ObiTb
BOCMPUHATO Ce4YeHnem NUCTa.

11. NMpoeKkTnpoBaHNE aNtOMUHNEBBIX KOHCTPYKLMI
11.1. O6wme yKasaHUs No NPOEKTUPOBAHUIO

11.1.1 Mpwn NpOEKTUPOBAHUM aIIOMUHUEBBIX KOHCTPYKLNI HEOBXO4MMO NpeaycMaTpmBaTh:

a) cBAsn, obecneuyvBalowMe B TMNPOLLECCE MOHTa)a W 3KcnayaTauMm  YCTOMYMBOCTb MU
NMPOCTPAHCTBEHHYIO HEU3MEHAEMOCTb COOPYKEHWs B LESOM M €ero 31eMeHTOB, HasHayas MX B
3aBMCMMOCTM OT OCHOBHbIX MNAapamMeTpPoB M PeXKMMa IKCNAyaTauumn COOPYKEHUA (KOHCTPYKTUBHOW CXEMbI
NpPoaeToB, TEMNePaTyPHbIX BO3AEUCTBUIA U T.4,);

6) BO3MOKHOCTb YKPYMHEHUSA 31€EMEHTOB KOHCTPYKLMIA Ha CTPOUTE/IbHOM NOLLaAKe A8 MOHTaxKa
NX KPYMNHbIMKM 610KaMK M obecrnedyeHma YCTOMYMBOCTM OTAE/bHbIX 31EMEHTOB U HNOKOB COOPYKEHMA B
npoLecce MOHTaxa;

B) MOHTa)KHble KpenneHus snemeHToB, obecrneuymBaloliMe BO3MOXKHOCTb UX NErkor cHopKu U
yA06HOro BbINONIHEHUA COEAMHEHUN HA MOHTa)Ke (YCTPOMCTBO MOHTAXKHbIX CTO/IMKOB U T.M.), a TaKXe
ObICTPOTY BbIBEPKU KOHCTPYKLMNA;

r) MOHTa)KHble COEeAUHEHUA 3/IeMEHTOB OONTOBbIMU; CBapHble MOHTaXHble coeAuHeHUn
NPUMEHATb NMWb B CAy4YasX, Korga 60nTbl HepaumoHasbHbl UMAM He paspeleHbl HOPMaTUBHbLIMU
OOKYMEHTaMU.

11.1.2 Mpormnbbl M3rMbaembix 3/eMEHTOB cnedyeT onpeaensatb 6e3 yyeta KoadpdUUUEHTOB
OVHAMUYHOCTU U ocnabneHusa cevyeHnii oTBePCTUAMM ANA 3aKNeNOK 1 6oNTOB.

OTHOCUTENbHbIE MPOrMbbI 31EMEHTOB aZllOMUHUEBBLIX KOHCTPYKUWIA HE [O0MXHbl MNpPeBbIWaTb
3HauyeHul, npuseaeHHbIx B CMN 20.13330.

11.1.3 TemnepaTypHblie KAMMATUUYECKNE BO3LENCTBUSA Ha aNtOMUHUEBbIE KOHCTPYKUMMU creayeT
yuuTbiBaTb NyTeM coOb6M0AEHMA HaMbONbLWKMX PaACCTOAHUN Mexay TemnepaTypHbiMM LWBaMKU B
COOTBETCTBMMU C Tabanueit 42.

Tabanua 42

Hanbonblme PacCCToOAHMNA, M

MeXay TemnepaTypHbIMU

XapakTepuctuka 3gaHui isamu OT TemMnepaTypHOro LWBa
N COOPYKEHUI WA TopLa 34aHMA A0 OCU
6auKanwen

no ganHe 610Ka no wnpuHe

BEPTUKA/IbHOW CBA3U
(smonb 3paHuA) 6/10Ka P




OTtannmnBaemble 30aHUA 144 120 72

HeoTtananBaembie 96 90 48
3[aHNA U ropaYne Lexm

OTKpbITble 3CcTaKkaabl 72 - 36

MpumeuyaHue - HambosbliMe pPacCTOAHUA YKasaHbl AN 343aHWUA W COOPYXKEHWH, B
KOTOPbIX KOHCTPYKLMMU MNOKPLITUIA UK (M) CTEH BbINOJHEHbI U3 aIFOMUHUSA, @ KOJIOHHbI U3
CTanu UAN aNtOMUHUA.

11.1.4 KOppO3MOHHYIO CTOMKOCTb atOMUHUEBBIX KOHCTPYKLUMIA, NOABEPratoOWMUXCA BO3AENCTBUIO
arpeccuBHbIX cpeg, cnegyeT obecrneymBaTtb NyTem BbiIbOpa MapKM U COCTOAHMUA aNtOMUHUA, Ha3HauYeHUn
PaUMOHaNbHbBIX KOHCTPYKTUBHbBIX GOPM U MUHUMAJIbHBIX TONLWMH B cooTBeTcTBMM ¢ ClM 28.13330.

11.1.5 [nA noBblWEHNA KOPPO3MOHHON CTOMKOCTU CTasibHble 6ONTbl NOA/EXaT OUMHKOBKE MAn
KagMMPOoBaHUIO. [NA UCKAOYEHUS MECTHOTO MNOBPEXKAEHUA aNOMUHMEBBLIX CMJAaBOB B MOMEHT
cTarMBaHuma 601Ta NoA roIoBKM M rankn 6oaToB cieayeT ycTaHaBANBaTb LWakbbl. Mpy BbINOAHEHUM Wab
M3 CTa/IM OHW A0JIXKHbI 6bITb OUMHKOBaHbI AN KagMUPOBaHbI.

11.2. MpoeKTMpOoBaHME OrparkAatoLWMX KOHCTPYKLUI

11.2.1 OrpaxaatoLme KOHCTPYKL MM 3AaHUI (CTEHbI M MOKPbLITUA, OTAENbHbIE NaHeNM, HAaCTU/bI U UX
CTbIKM), @ TaK¥Ke OEeTanu KPenaeHun OrparkAeHui K KapKacy 34aHus ciegyeTt NpoeKTUpPoBaTb C y4ETOM
M3MEHEHMA TemnepaTypbl B TeyeHWe roga, obecneumsas npu 3TOM cBoOOAY TemMMepaTypHbIX
aedbopmaumin Npu CoOXpaHeHUM TeNI0TEXHNYECKUX CBOMCTB M FEPMETUYHOCTU OrparkaeHUN.

11.2.2 Mpwn pacyeTe orpaxkaatowmx KOHCTPYKLMIA 3HAYEeHMA nepenagoB TemnepaTypbl HapyKHbIX
NoBEpPXHOCTEN cnenyeT onpeaenaTb UCXOAA U3 PacHeTHbIX 3HAYEHUI TemnepaTypbl HAPY*KHOMO BO34yXa
B IeETHEE M 3MMHee Bpemsa roga B cootsetctamm ¢ ClM 131.13330.

Mpu 3TOM B NeTHee BPEMSA AONKHO ObITb Y4TEHO BO3AENCTBUE CONTHEYHOM paanaumu.

11.2.3 PacyeTHble nepenaapbl TeMNepaTypbl MeXAy HapyXHbIMWU U BHYTPEHHUMMU NOBEPXHOCTAMM
OrpakaatoLmMx KOHCTPYKLMIA cneayeT NPUHUMATb C YY4EeTOM BHYTPEHHEro TeMMEePATypPHOro perKMma
aKcnayaTaumn 3gaHuA.

11.2.4 Bblbop MmaTepuana p[aa yTenauTens, Knea W TrepMeTUKOB Npu  MNPOEKTUPOBaHUMU
OrpakAatoLLMx KOHCTPYKLMIA cnesyeT NPOBOAUTb C YYETOM PACUeTHbIX NepenasosB TeMNepaTypbl MexXay
HapyXHbIMW 1 BHYTPEHHUMU NOBEPXHOCTAMM OFPAXKAAOLLUMX KOHCTPYKLUNA.

11.2.5 Mpn npyMeHeHUU B KOHCTPYKUMUAX aJIOMUHUA B COYETaHUU C APYTMMU CTPOUTEIbHbIMU
MaTepuanamu (4epeBo B OKOHHbIX M ABEPHbIX KOHCTPYKUMAX, NOAMMEPbI B CTEHOBbLIX U KPOBE/bHbIX
KOHCTPYKLMAX, CTasb U Ap.) HEOBXOAMMO YyYWTbIBaTb Pas/vuMe B 3HAYEHMAX MOZY/ei ynpyroctu u
K03OOUUMEHTOB SIMHEMHOTO pacLUMPEHUs MATEePUasoB, a TaKXKe npeaycMmaTpuBaTb MeponpuATMA Mo
3aLMTe aIIOMUHUA OT KOHTAKTHOW KOPPO3nu.

11.2.6 KpenneHne naHenem orpakaarowmx KOHCTPYKUMA K HECYLLEMY KapKacy M KOHCTPYKUUM
CTbIKOB [0/1Hbl 06ecneynBaTb: HEOBXOAMMYO NPOYHOCTb HAAEKHOCTb M AONTOBEYHOCTb; BOCNpUATUE
MOHTAXKHbIX M 3KCMyaTaUMOHHbIX HArpy3oK; WCKAOMEHWE KOHTAKTHOM KOPPO3MMU; KOMMEHCALMIO
TemnepaTtypHbIX gedopmaunii C COXxpaHeHMEM HEODBXOANUMOM repmMmeTr3aLmmn; BO3MOXKHOCTb NPOBOANTb
PEMOHT M AEMOHTaX NaHeseN.

11.2.7 Haubonee pacnpoCTpaHEHHbIMU BUAAMW KPEMNAeHUA OrpaxKAatoWwmx KOHCTPYKLMU K
HecylleMy KapKacy ABASIOTCA pasbemMHoe OONTOBOE COeAMHEHWE, KpensjeHue aHKepHbIM HOATOM,
dacagHbIm arobenem, 3aKNeNOYHOE UM Ha BUHTax (Npuaoxerue X).

Jpyrve coegmnHeHnA: ¢ UCNOIb30BaHUEM Npoduen cneunanbHom Gopmbl, B TOM YMCe B 3aMOK,
WNYHT, Na3 M Ap.; OCYLLeCTBAAEMbIE 3@ CYET MJIACTMYECKUX aedopmaumii aNtoMUHUA, B TOM Yucie B
¢danbl, 3anpeccoBKOM, MNWCTOHHOTO TWMa; 3alieNKMBaHMemM (pa3bemHble U HepasbeMHble);
OCYyLLEeCTB/AEMbIE 3a CYET yNpyrux aedbopmaumniti antommHua; 6onTamm ¢ 06KUMHBbIMU KonbLamu (6onT-
3aKnenkun nnun "nok-6ontol"); PPUKLNOHHDIE; CLUMBAHUEM; KNEEBbIE, KeecBapHble U Kaee3aknenoyHble
W Ap. cnegyet NPUMEHATb C Y4EeTOM cneunduKM CBOMCTB aNtOMUHUA U U3rOTOBEHUS aNtOMUHUEBBIX



npodunen.

11.2.8 B dacafHbIx Orpa*k4atowmx KOHCTPYKLMAX HEe OO0MNYyCKAeTca NpUMeHeHMe aNtoMUHUEBDBIX
cnnasos 6e3 3alUTHO-AEKOPaTUBHOIO MNOKPbLITUA. [1NA 3alUTHO-AEKOPATUBHOM OTAENKM OrpaXKkAatoLLmx
aNfIOMUHUNEBDIX KOHCTPYKLUUIN U U3AENUNA aPXUTEKTYPHOTO Ha3sHaYeHMA HALAEXKUT NPUMEHATb NOKPbITUA,
npegycmoTtpeHHble FTOCT 9.303, TOCT 15150 1 FOCT 22233. B 3aBMCMMOCTHM OT YC/IOBMI 3KCMIyaTauum B
KayecTBe 3alIUTHO-AEKOPATMBHbLIX CnedyeT TMPUMEHATb MNOKPbITUA C  OU3UKO-MEeXaHUYEeCKUMMU
NMoKasaTensimu, TONLLMHOM N CTOMKOCTbIO B COOTBETCTBUU C TpeboBaHuamu FOCT 22233,

11.2.9 TMpu NPOEKTUPOBAHMUM OFPAXKAAMOLWMX ANOMUHUEBBLIX KOHCTPYKUMI Heobxoammo
obecneynTb BOSMOMKHOCTb JIEFKON 3aMEHbl 3/1EMEHTOB, NOABEPKEHHbIX YCKOPEHHOMY CTapPEeHMIO, U3HOCY
WKW PEMOHTY (Hanpumep, YNAOTHUTEbHBIX MPOKAALO0K, CTEKNA U Ap.)

12. KoHCTpyKTMBHblE TpeboBaHuA
12.1. O6wume yKasaHus

12.1.1 Bbibop BMAa coeanHeHus (cBapHoe, 6oaToBOE M Ap.) cneayeT NPOBOAUTb B 3aBUCMMOCTU OT
XapaKtepa paboTbl COeANHEHUA U C YY4ETOM CTEMEHW OCAbAEHUA aNtOMUHUA, ONpeaensieMoro BUAOM
coeAuHEeHUs.

[na TepMUYecKM He YyNpPOYHAEMbIX CMJIAaBOB (OCODEHHO B OTOMMKEHHOM COCTOSAHMM) OCHOBHbIM
cnocobom coegnHeHMA cneayeT BblOMPATL CBApPKY.

CBapHble COEAMHEHUA 3/IEMEHTOB HECYLMX KOHCTPYKUMIA cnegyeT BbINOAHATb B 3aBOACKMX
ycnosusax. Mpu NpoeKTUPOBaHMM CBApPHbIX KOHCTPYKUMIM HEOBXOAMMO NpeaycMaTpuBaTb NPUMEHEHMeE
KOHAYKTOPOB.

12.1.2 TOHKONUCTOBbIE Orparkaatoline KOHCTPYKUMU U UX COeANHEHUA cnenyeT MpoeKTUpoBaTb
CBAPHbIMW MM KAenaHbIMK (3aBOACKME M MOHTaXKHble KpenieHusa obBLWMBOK K KapKacam, CTbiKM Ans
YKPYNHEHUA TOHKOIMCTOBBIX 3/1EMEHTOB, CTbIKM B KPOBEJIbHbIX MOKPbLITUAX), @ TaKKe C NPUMEHEHNEM
coeguHeHun Ha panbLax, 3aLLenKkax 1 ap.

12.1.3 MNpK NPOEKTUPOBAHMUM CBAPHbIX TOHKOJIMCTOBbIX KOHCTPYKUMI Heobxoammo obecneynTtb
COXpaHeHWe BHELWHero BWAA KOHCTPYKUMW nyTem: Bblbopa cnocoba cBapku, obecneumsaroLlero
Tpebyemblii BHELWHWI BWUA, CBAPHbLIX COEAMHEHWUN; MPUMEHEHUA KECTKMX KOHAYKTOPOB; MPOKOBKM
CBapHbIX LWBOB A/17 YMEHbLUEHUA CBApPOYHbIX gedopmaLmin n 4p.

12.1.4 MUHMMANbHYIO TOJILLMHY HECYLUMX U OTpParkaatowWwmx aloMUHUEBDLIX KOHCTPYKUNI cneayeT
Ha3Ha4yaTb NO pPacyeTy U B 3aBUCMMOCTM OT YCNOBUIN NX NEPEBO3KU, MOHTAXKa W IKCNIyaTaLuu.

TONWNHA 3N1EMEHTOB OFpaXKAaloLLNX KOHCTPYKLUMIA NPU HOPMA/bHbIX YCAOBUAX UX 3KCMAyaTaLmm
[0J13KHa 6bITb He meHee 0,8 mm.

12.1.5 KombuHMpOBaHHbIe COeAMHEHUSA, B KOTOPbIX YacCTb YCUIMN BOCMPUHMMAETCA 3aKNeNKamm, a
YacTb - CBAPHbIMU LLIBAaMM, NPUMEHATL 3anpeLlaeTcs.

12.1.6 Mpun coyeTaHUn B OAHOWM KOHCTPYKLMU 31EMEHTOB U3 alOMUHUA U CTasn LOKHbI ObiTb
obecneyeHbl Mepbl N0 NPEAOTBPALLEHNIO KOHTAKTHON KOPPO3UU.

12.1.7 CoeanHEHMA 3N1eMEHTOB OrPaKaatoLLmMX KOHCTPYKLMIA (BUTPUH, BUTPArXKel, OKOH, ABepel 1
Ap.), BbINONHAEMbIE Ha BKNAAbILAX, AOKHbI ObITb NPOBEPEHbI B OMbITHBIX KOHCTPYKLUMSAX.

HenocpeactseHHOe CONPUKOCHOBEHME 3aNONHEHWA U3 CTEKNa C 3/1eMeHTamMW antoMUHUEBOro
KapKaca He gonycKaeTcs.

12.2. CBapHble coeanHeHUA

12.2.1 Mpu NpoeKTUPOBaAHUM KOHCTPYKLMIA CO CBAPHbLIMU COEAUHEHUAMMU CNenyeT:

NPUMEHATb BbICOKONPON3BOAUTENbHbIE MEXaHU3MPOBAHHbIE CNOCOObLI CBAPKMU;

npeaycMmaTpmuBaTb BOSMOXKHOCTb CBAPKM 6€3 KAaHTOBKM KOHCTPYKLMA MPU U3rOTOBAEHWMU;

obecneynBaTb CBOOOAHbIM JOCTYN K MECTaM HaNOXeHWUs LWBOB C Yy4eTOM BblOpaHHOro cnocoba u
TEXHO/IOTUU CBAPKM;

HasHa4yaTb pasmepbl MU B3aMMHOE PACMOJIOXKEHME LBOB W BblIGBMPATb CcNocob cBapKW mMcxoas w3
TpeboBaHUI obecrneyeHUa HaMMeHbLLINX COOCTBEHHbIX HANPAXKeHU 1 gedopmaunii Npu CBapke;

nsberatb cocpeaoToyeHns 60/1bWOro Yncaa WBOB B O4HOM MeCTe;



NPUHUMATb KOJIMYECTBO M Pa3Mepbl CBAPHbIX LWBOB MUHUMA/IbHO HEODXOANMbIMMU.

12.2.2 Pa3pgenky KpPOMOK Mog, CBapKy caeayeT HasHavyaTb C y4eTom cnocoba M TeXHONOrMK CBapKK,
NONOXEHMA LWBA B MPOCTPAHCTBE U TOJILWMHbBI CBAPUBAEMbIX 3/1€EMEHTOB U 3aBOACKMM HOPMAAM.

12.2.3 Mpu NPOEKTUPOBaHMM CBAPHbIX COEAMHEHUIN U Y3/10B B HECYLUMX KOHCTPYKLMAX creayeTt
npeaycMmaTpuBaTb CHUMKEHME KOHLLEHTPAUMKW HanpsyKeHWn, NpUMeHAa AAs 3TOr0 COOTBETCTBYHOLME
KOHCTPYKTUBHbIE peLleHnA U TEXHONOTMYecKkue MeponpuaTus.

CBapHble coeaMHEHMA BCTbIK CaeayeT nNpeaycMaTpuBaTb ¢ 06A3aTeNIbHOW NOABApPKOM KOPHSA LWBA
WK C UCnonb3oBaHnem GopmMUpYIOLWMX NOAKNAA0K. KOHLbI WBOB BCTbIK CeAyeT BbIBOAUTL 3a Npeaenbl
CTbIKa (Hanpumep, C NOMOLLbIO BbIBOAHbIX NMIAHOK).

Mpu cBapKe BCTbIK ABYX /IMCTOB Pa3HOW TO/LLMHbI CAeAyeT OCYLLeCTBAATb Nepexos oT TO/ACTOro
JINCTA K TOHKOMY YCTPOMCTBOM CKOCa.

YMCNO CTBIKOB B PacyeTHbIX 3/1eMEHTaX AO/IKHO 6bITb MMHUMAJIbHbBIM.

12.2.4 CeapHble coeguHeHUA cnepyeT pacnosiaraTb B MeHee HanpsXKeHHbIX MecTaxX 3/IeMeHTOB
KOHCTPYKLMN.

12.2.5 B y3/1ax Hecylmx KOHCTPYKLUIN M3 NpeccoBaHHbIX npodunein cnegyet npedycmaTpuBaTb
CBapHble COeAMHEHMA BCTbIK U B TaBp.

12.2.6 Pa3mepbl M ¢opma CBapHbIX YI/70BbIX LWBOB AOJIKHbI YAOBNETBOPATL C/eAyloWwmm
TpeboBaHUAM:

KaTeT WBOB ky cneayeT NPUHMMATL HE MeHee TOAWMHbI Hanbosiee TOHKOro anemeHTa. Ecav B
coeanHeHnn bosiee TOHKUI a1leMeHT meeT bynbby, To Npese/ibHOe 3HAYEHME KaTeTa WBa K MOXKET ObITb
yBenmyeHa o 1,5t (t - HaMmeHbLIasa TONLLMHA COeaMHAEMbIX 3/IEMEHTOB);

pacyeTHasn AamMHa GNaHroBOro U N1060BOro WBOB A0KHA 6bITb He MeHee 40 MMm;

pacyeTHasa AamMHa GNAHrOBOrO LWBa A0JXKHA bbITh He H6onee 50k;,

B COEAMHEHUAX BHAXNECT Pasmep HAXNEeCTKM AOMKeH ObiTb He MeHee NATU TONWMWH Hanbonee
TOHKOrO 3N1eMeHTa.

PekomeHAaLMM NO KOHCTPYMPOBAHUIO CBAaPHbIX COEAMHEHWNI NPUBEAEHDI B NPUIOKEHUN W.

12.2.7 CBapHble cOeANHEHUA TOHKOJIUCTOBbLIX KOHCTPYKUMI cnefyeT NPOEKTUPOBATb C y4eTom
TEXHONOMMYECKNX 0COBEHHOCTEN NPUMEHAEMbIX COCOOOB CBAPKU:

NPMBApPKYy TOHKMUX JNMCTOB OOWKMBOK K 6osee TOACTbIM 3/1eMeHTaM KapKaca BbINOAHATb
aproHoAyroBoW TOYEYHO CBAPKOW, B TOM 4YWUC/Ne C paccBEpP/IMBaHMEM nMepes CBapKOW /UCTa U
NOAKPEeNnNALLEro 31eéMeHTa CO CTOPOHbI INCTA;

YKPYMHEHWE TOHKO/ICTOBbLIX 3/1EMEHTOB B 3aBOACKUX YCIOBMAX BbINOJHATL  CBApKOM
aproHoAyroBoi TOYEYHOM M aproHoAYyroBoM HEMpPepPbIBHbIM LLUBOM.

Mpu cBapKe CTbIKOB KPOBEJbHbIX MOKPbITUA B MOHTA)KHbIX YCA0BMAX CAesyeT MNPUMEHATb
aproHoOAyroByto CBapKy BOAbGPaMOBbIM WA MAABALMMCA 3NEKTPOLOM C UMMYAbCUBHbIM MUTAHUEM
Ayrn. OCHOBHbIMM BUAAMU COEAMHEHUI MPU STOM ABNAKOTCA HAX/IECTOUYHOE M BopToBOE.

Mpn NpUMeHEeHUN aproHOAYroBOM TOYEYHOM CBAPKU B MOHTAXKHbIX YC/JOBUAX ANA COeAUHEHUA
TOHKONUCTOBbIX 3/1€MEHTOB OCHOBHbIM BMAOM COEAMHEHUA ABNAETCA HaxNecTtoyHoe: 3HayeHue
HaxXNeCTKMN AONKHO BbITb He MeHee 30 mMm.

12.3. 3aKknenoyHble n 60nTOBblE COeAMHEHUSA

12.3.1 PasmelieHne 3aKNenok u 601TOB, B TOM YMCAE BbICOKOMPOYHbIX, CledyeT NpoBOAWUTb
cornacHo Tabnuue 43.

Tabnuua 43

XapaKTepucTuKa paccToaHMA PaccTtosHuMA npu
pasmelLeHnn 6oaToB

MexKay LeHTpamK 3aKnenok 1 60NToB B I060M HamnpasaeHUN:

MWHUMA/IbHOE ON1A 3aKN1ENOK 3d




MUHUMaIbHOE Ana 6onTos 3,5d

MaKCMMabHOE B KPaMHUX psAAax Npu OTCYTCTBUN 5d nnn 10t
OKaNMANAOLWMNX YITONKOB NPU PACTANXKEHUM U CHATUM
MaKCMMasibHOE B CPEAHUX U KpalHUX pAgax Npu HaAnYmMm
OKalMAAIOLWMX YTONKOB

Npu pacTAXKeHUN 12d nnn 20t
npu CKatmum 10d wnn 14t

03y LEeHTPa 3aKNenkKn naun 6onTa A0 KpaA afiemeHTa:

MWHUMaIbHOE BAO/Ib YCUINA U NO ANATOHANN 2,5d
MUWHMMAIbHOE Nnonepek yCuans npu obpesHbIX KPOMKax 2,5d
TO *Ke, MPU NPOKATHbIX UJIN NPECCOBAHHbIX KPOMKaX 2d
MaKcMManbHoe 6d

KoHcynbTaHTlAOC: NpumeyaHue.
B oduumanbHOM TeKcTe AOKYMEHTa, BUAMMO, OONyLLeHa onevyaTKka: MMeeTca B BUAYy
Tabnnua 43, a He Tabnunua 44.

0O603HayeHus, NpuHATbIE B Tabanue 44:
d - anameTp oTBepcTua ana 6onTa;
t - ToNWMHa Hanbonee TOHKOrO HaPYKHOTO 3/IeMeHTa NnakerTa.

CoeguHutenoHble 60NTbl, pacrnosiaraemble BHE Y3/10B M CTbIKOB, C/leAyeT pasmelaTb Ha
MAKCUMAbHbIX PACCTOAHUAX.

12.3.2 B paboumx 3nemeHTax KOHCTPYKLUWI YMCNO PaCMOJIONKEHHbIX MO OAHY CTOPOHY CTbIKa
3aKNENOK, NPUKPENNAIOLWLMX SNEMEHT B y3/1€, AO/MKHO OblTb HE MEHEE ABYX.

12.3.3 MNpun 3aBOACKON XONOAHOMN KNenKe TOJILMHA CK/IENbIBAEMOro Nnaketa Ha ckobe He A0JKHa
npesbiaTh YeTbIpex AMaMeTPOB 3aK/1emnoK.

12.3.4 KOHCTpYKUMA cOoeAUHEHUA TOHKMUX aJlOMMHMEBBLIX NEHT C KOHTYPOM [O/XKHA MMeTb
perynmpyemoe npefBapuTenbHOe HaTAMXEHUEe U He A0NYCKaTb KOHTAKTa MeXAy afltoMUHUEM, CTanblo U
6EeTOHOM.

12.3.5 lJuameTp 3aKNenKkun AoaKeH 6biTb He 6osee NATU TONLMH Hanbosiee TOHKOro 3eMeHTa. 3a
pacyeTHbIM AnameTp 3aKNenkKu caeayeT NPUHMMATL AMaMeTp OTBEPCTUA.

12.3.6 ®opma 3aKnenku n ee pasmepbl 419 XONOLHOWN KNAEMKU YCTAaHABAMBAOTCA TEXHUYECKMMMU
YCNOBUAMM HA U3FOTOBNEHME CTPOUTENbHBIX KOHCTPYKLUMI 13 aNOMUHUSA.

12.3.7 B KOHCTPYKUMAX U3 NPOPUANPOBAHHbBIX IMCTOB pebpa KECTKOCTU UAK Anadparmbl cneayet
COEAMHATD B KaXKA0M TOUKE KacaHWUA C roppoM U 31EeMEHTOM, YCUANBAIOLLMM KOHCTPYKLMIO.

12.3.8 CTblkM MeMbpaHHOWN 0BWNBKM CAeayeT BbINOAHATL BHAXNECT, MPU 3TOM CTbIK LONXKEH ObITb
coeiIMHEH He MeHee Yem ABYMA pAAaMU CBAaPHbIX TOYEK UK 3aKNeMNOoK.

13. NMpoTmBoNoOKapHble TpeboBaHUsA

13.1 AnoMUHMEBBIE KOHCTPYKLUMUW AOMKHbI COXPaHATb Hecylyo U (Maun) orpaskaatoLlyto
CNOCOBHOCTL NPU MOKape B TeYEHNE BPEMEHMW, YCTAHOBIEHHOMO B AOKYMEHTaX, NpuBeaeHHbIX B 4.2.

13.2 B 3aBMCMMOCTM OT BbINOJIHAEMbIX GYHKLMIA OTHECTOMKOCTb (Mpeen orHecToMKoCTM B MUHYTaX)
aNIIOMUHMEBBIX KOHCTPYKLMIM onpeaensaeTca B COOTBETCTBUN C AENCTBYIOLWLMM 3aKOHOM [1]:

ONA  OrpaXKAaloWMX KOHCTPYKUMMA - noTepen UenoCTHOCTM U, ecin TpebyeTcs, notepen



TENION30INpYoLLE CNOCOBHOCTY;

ONS HECYLLMX KOHCTPYKLMI - NoTepen Hecylen cnocobHocTy;

ONA coBMeWAoWmMX GYHKUMM HECYLWMX M Orparkaalolmx KOHCTPYKUMIA - NoTepen Hecyuen
CcNocobHOCTH, NOTepel LEeNoCTHOCTU U, eciv TpebyeTca, NoTepeit TENA0M30AUPYIOLLEN CNOCOBHOCTH.

13.3 MNpegenbl OrHECTOMKOCTU aNtOMUHUEBBLIX KOHCTPYKLUMNI A0OJIKHbI COOTBETCTBOBATL Tpebyemon
CTENeHM OrHeCTOMKOCTU 34aHNI U COOPYKEHWUM, B KOTOPbIX OHU NpumeHstoTca. CobcTBEHHbIE Npeaesbl
OTFHEeCTOMKOCTM CeAyeT OnpeaensTb No pesynbTaTamM UCMbITaHUIA UAK PacyeTHbIM NyTem (B OTAENbHbIX
cnyyasx).

13.4 Ona obecneyeHuna Tpebyemoro npeaesia OrHeCTOMKOCTU a/llOMUHUEBBIX KOHCTPYKLUUI cieayeT
NCNo/Nb30BaTh:

- OrHes3alMTHble HamnbliAeMble COCTaBbl, 0O6Ma3KyM, OOBAULLOBKM OTFHECTOMKMMU MJAUTHbIMM,
JINCTOBbIMU U APYTUMU MaTepUanamm;

- HaHeceHMe Ha oborpeBaemyld NOBEPXHOCTb KOHCTPYKLMM TOHKOC/AOWMHbLIX BCMNYYMBAMOLLMXCA
NOKPbITMI (CNeumnanbHbIX OFHE3aLMTHbIX COCTAaBOB C TOJILIMHOM CYXOro CNOoS, He NpeBblllatoLLen 3 MM U
MHOTOKPaTHO YBE/IMUYNBAIOLLNX CBOKO TO/LLMHY NPU OFTHEBOM BO3AENCTBUK);

- KOMBUHaUUM cnocoboB 3aLUTbI.

13.5 Mpu npMmeHeHMN OrHe3aLLUTHbIX COCTAaBOB K KOHCTPYKLMAM, MMEIOLWMM 3aLLMTHOE NOKPbITUE
NMOBEPXHOCTWU, OTHE3aLWMTHbIE XapPaKTEePUCTUKU cnedyeT onpeaenaTb C y4eTOM MOBEPXHOCTHOIO C/0f,
NCNO/1Ib3yeMOT0 B KayecTBe r’MApPOoM30ALMOHHOIO NN AEKOPATUBHOIO.

13.6 MpumeHeHMe cpeacTB OrHesalMTbl cleayeT OCYLWLeCTBAATb B COOTBETCTBUM C MPOEKTOM
OrHe3aluTbl.

13.7 Harpy3sku OT cpeacTB OrHe3awuTbl cneayeT yuuTbiBaTb B HArpyskax npu pacyetax
aNNIOMUHMNEBBIX KOHCTPYKLMNA.

MpunoxkeHue A
OCHOBHbIE BYKBEHHbIE OBO3HAYEHWNA BETNYNH

A - nfowaap ceveHma 6pyTTo;

Ay - N/oWaab CeYEHUA PACKOCOB;

Ap - Nowaab ce4eHna BETBY;

Af- nnowasb ceyeHns nosku (nosca);

A, - nnowaab Ce4EHNA HETTO;

B - BUMOMEHT;

D - pasmep yToneHuns;

E - moaynb ynpyroctu;

F - cnna;

If - MOMEHT MHepuMK nosAca 6asKkn OTHOCUTEIbHO COBCTBEHHOM OCK;
Ib - MOMEHT MHEpPUUM CeYeHUA BETBY;

Im; ld - MOMEHTbI MHEPLIMKN CEYEHMA NOACa U packoca Gepmbl;

Is - MOMEHT MHepLUMK cedeHUns pebpa KeCcTKOCTU, NNaHKW;

Ir - MOMEHT MHEPLUUM CEYEHUS NonepeyHoro pebpa;

It/ - MOMEHT MHEpPLUN CeYeHMA NPoaobHOro pebpa;

It - MOMEHT MHepLUM NpU CBOBOAHOM KpyYeHun basku;

Ix; 1, - MOMEHTbI MHEepLUUKN ceveHnn BPYTTO OTHOCUTENIBHO OCEN X-X U Y-y COOTBETCTBEHHO;
lxn; lyn - TO e, ce4eHUA HeTTo;

Ia) - CeKTOpVIa]'IbeIVI MOMEHT UHEPLU NN CevYeHUna,

M - MOMEHT, U3rnbatoLLMin MOMEHT;
My; M, - MOMEHTbI OTHOCUTE/IbHO OCEM X-X U Y-y COOTBETCTBEHHO;



N - npogonbHan cuna;

Ngg - BONOAHUTENBHOE YCUAUE;

Np - ycunve B 04HOMN BETBU KOJIOHHbI;

Q - nonepeyHasn cuna, cuia caBura;

Qjic - YCNOBHas nonepeyHas cuia Ans CoeANHUTENbHbIX 3/1eMEHTOB;

Qs - ycnoBHasA nonepeyHas cuna, NPUXoAALLAAcA Ha CUCTEMY MNAHOK, PAaCNoOJIOXKEHHbIX B O4HOW
NNOCKOCTH;

R - pacyeTHOe CONPOTUBNEHUNE atOMUHUA PACTANKEHWUIO, CXKATUIO, U3TUBY;

Rbp - pacyeTHOE COnpoTUB/IEHUE CMATUIO BONTOBBIX COeAUHEHWI;

Rps - pacyeTHOE conpoTusaeHme cpesy 6oaToB;

Rbt - pacyeTHOe conpoTUBIEHUE PACTANKEHUIO HONTOB;

Rrs - pacyeTHOe conpoTUB/IEHUE CPEe3Y 3aK/IEmNoK;

Rrp - pacyeTHoOe COnpOTUBIEHUE CMATUIO 3aK/IEMOYHbIX COeAUHEHW;

Rbh - pacyeTHOE CONPOTUB/EHWE PACTAXKEHMIO BbICOKOMNPOUHbIX 60/TOB;

R, - pacyeTHOe COMPOTUB/AEHWE a/IOMUHUA CMATUIO TOPLLEBOM MOBEPXHOCTM (MPU HaAUYUK
NPUTrOHKN);

Rjp - pacyeTHoOE CONPOTUBAEHUE aNHOMUHUA CMATUIO MPU MNAOTHOM KacaHWuu;

Rp/ - pacyeTHOE CONPOTUB/IEHUE PACTAMKEHMIO aIIOMUHNA NOCAE AOCTUMKEHUA alOMUHMEM Npeaena
TeKyyecty;

Rs - pacyeTHOe conpoTUB/IEHNE aNlOMUHUNA CABUTY;

Rtk - pacyeTHOE CONPOTMBIEHWNE PACTAKEHMIO ANTOMUHMA B HaNpaBAeHUMN TONLWMWHbI NPECCOBAHHOIo
nonypabpukara;

Run - HOPMATUBHOE COMPOTUBAEHME ANOMUHNUA Pa3PbIBY, NPUHUMAEMOE PAaBHbIM MUHMMAbHOMY

3HA4YEeHUI0 BPEMEHHOIO COnpoTnBAEHNA Gb NO HAaUMOHa/IbHbIM CTaHAAPTAM U TEXHUYECKUM YCZTOBUAM

Ha a/IlOMUHWNIA;
Ryn - HOPMATUBHOE COMPOTUB/IEHME ANIOMUHUS, NPUHUMAEMOE PaBHbIM MUHUMAIbHOMY 3HaYEHMIO

YCNIOBHOro npegena Teky4yectu 00,2 Nno HaUWOHA/IbHbIM CTaHAQPTaM U TEXHUYECKUM YC/IOBUAM Ha

ANOMUHNI;
Rw - pacyeTHOEe CONPOTUB/EHUE CTbIKOBbIX CBAPHbIX COEAMHEHUI PACTAKEHUIO, CKATUIO, N3TNBY;
Rws - pacyeTHOe CoNpPOTUB/IEHME CTbIKOBbIX CBAPHbIX COEANHEHUI CABUTY;
Rwzs - pacyeTHoe conpoTUB/IEHME CTbIKOBbIX M HAaX/IECTOYHbIX CBAaPHbIX COEANUHEHUI CABUTY;
Rws - pacyeTHOE CONPOTUBNEHME YIIOBbIX LBOB CPE3y MO METaNNy LUBA;
Rwsm - pacyeTHoe conpoTUBIEeHUEe COeANHEHWUM, BbIMOJHEHHbIX KOHTAKTHOM POJIMKOBOM CBAapKOW;
Rw: - pacyeTHOe CONPOTMBAEHME a/IIOMUHNS B OKOIOLLOBHOM 30HE;
S - CTaTUYECKNIM MOMEHT CABMIaeMOoM YacTu ceyeHusa 6pyTTo OTHOCUTENIbHO HENTPaNbHOM OCK;
W, - MOMEHT conpoTMBAEHUA ceYeHUA AnsA Haubonee CKAToro BOIOKHA;
Wy; W, - MOMeHTbI CONPOTUBAEHUA ceYeHUA BPYTTO OTHOCUTENBHO OCEN X-X U Y-y COOTBETCTBEHHO;
Wiyn; Wyn - MOMEHTBI CONPOTUBAEHMUA CEYEHUA HETTO OTHOCUTENIBHO OCEM X-X U Y-y COOTBETCTBEHHO;

W, - CEeKTOpWanbHbIit MOMEHT COMPOTUBAEHUA CEYEHUA HETTO;

b - WwnpuHa;

bef - pacyeTHan WMpPMHa cBeca NoJIKM (MoACHOro ncTa);
br - WUMpPUMHA BbICTYNAtOLWEN YacTh pebpa, cBeca;

d - puameTp oTBepcTMA 6oNTa;

db - HAPYKHbI gMaMETp CTepPKHA bonTa;

€ - IKCUEHTPUCUTET CUNbI;

f-npornb;

h - BblCOTa;

her - pacyeTHas BbICOTa CTEHKM;

hw - BbICOTa CTEHKMU;

i - paguyc HepLUMM ceyeHus;

imin - HAUMEHbLUWIA PAaANYC MHEPLUWN CEYEHUS;

ix; iy - PaAMYyCbl MUHEPLUMUU CEYEHUS OTHOCUTENIBHO OCEW X-X U Y-y COOTBETCTBEHHO;



ks - KaTeT yrnoBoro Wwea;

| - AnvHa, NponeT, paccToaHue;

lc - ANVIHA CTOMKM, KONOHHbI, PacnopKu;

l4 - ANVHa pacKoca;

lef - pacyeTHasa ANuHa;

Im - ANVMHA NnaHenn nosica Gepmbl UNU KONOHHbI;
lw - pacyeTHasa ANMHA CBAPHOrO LWBA;

IX; /y - pacyeTHble AOJ/IMHblI 3/1eMeHTa B NMJIOCKOCTAX, NepneHOUKYNAPHbIX K OCAM X-X WU y-y
COOTBETCTBEHHO;

m - OTHOCUTE/IbHBIN 3KCUEeHTpucutet, m = Ea/W,;
Mef - NPUBEAEHHbIA OTHOCUTE/NIbHBIN IKCLEHTPUCUTET, m, =mnm;

r - paguyc;

t - ToNWmHa;

t, - TONWwmHa pebpa;
tw - TONWMHA CTEHKM;

ﬁf - KO3dOUUMEHT ANA pacyeTa YrA0BOro WBa No MeTanny LWBa;
7, - KoapduumeHT ycnosuii pabotbl 601TOBOrO CoeANHEHUA;

Y. - KoapduumeHT ycnosuii paboTbl;

V. - KO3OOUUMEHT HafeXXHOCTH NO MaTepurany;

Y, - KO3OPUUMEHT BAUAHNA USMEHEHMNA TemnepaTypbl;

Y, - KO3dUUMNEHT HafeXXHOCTM NO OTBETCTBEHHOCTY;

Y, - KO3GOULMEHT HaAeXHOCTM B pacyeTax N0 BPEMEHHOMY CONPOTMB/IEHMIO;
1 - KOapPMLUMEHT BANAHNA GOPMbI CEYEHUS;
A - mbkoctb, A = lef /i;

A -ycnosHas rubkoct, A = ANR/ E ;
A, - ycnosHas rubKocTb OTAeNbHOI BETBY;

ﬂ’ef - npunBegeHHan rMBKOCTb CTepXXHA CKBO3HOIo cevyeHunnA;

/1€f - YCNOBHaA NpMBeaeHHan rMBKOCTb CTEPXKHA CKBO3HOrO CeyeHus, ng = /"tgf\/R /E

/1f - ycnoBHaA rMbKoCTb cBeca NoAca, Zf = (bef /l‘f)\/R lE;

/Ifl - YC/IOBHanA rMBKOCTb CBECOB C yTo/WeHUeM (bynbboit);

/TW - YCNOBHas TMBKOCTb CTEHKM, Zw = (hef /tw)\/R/E ;

/luf - NpeaenbHan ycaoBHan rmMbKocTb cBeca nosca (NoACHOro AncTa);

/liub - yChoBHanA rMBKOCTb CXKaToro nosca 6a}'IKM;

A, - npesenbHas rmbKocT;

ﬂx; ﬂy - pacyeTHble rMBKOCTM 3neMeHTa B MJOCKOCTAX, NeprneHAUKYAAPHbIX OCAM X-X U y-y

COOTBETCTBEHHO;

O, - pacyeTHoe HanpaxeHue B 060/104Ke;
O ., - KpUTUYeCKoe HanpsaxeHne B 060/104Ke;
O, - MECTHOE HanpsaXeHMe;

O,; O, - HOpPMaNbHbIe HANPAMKEHWA, Napanae/bHble OCAM X-X U -y COOTBETCTBEHHO;



O'W - HanpAaxeHune B CBapHOM coegunHeHUn oT M3FM6a,‘
T - KacaTe/lbHOEe HanpAXKeHue;
TW - HanpAaxeHune B CBapHOM CoeaunHEeEHUUN OT Cpe3a;

@ - KOIPDULMEHT YCTONUYMBOCTU NPU LLEHTPANbHOM CKaTUu;
Piy) - K03 PULMEHT YCTOMYMBOCTM NPU CHATUW;

@), - K03GOULMEHT YCTONUMBOCTU NpU n3rnbe;

@, - KO3GOULMEHT YCTONUMBOCTU NPU CATUM C U3rMbom;

Py - KO3PMUMEHT YCTOMUMBOCTU NPU CXKATUU C M3rMOBOM B ABYX NAOCKOCTAX.

MpunoxeHue b
PU3SNYECKMNE XAPAKTEPUCTUKN ATIOMUHNA
Tabnunua b.1

dusnyeckne XapPaKTEPUCTUKN

XapaKTepuctuka 3Ha4yeHune

Mogaynb ynpyroctn E, H/mm?, npu Temnepatype, °C:

MUHyc 70 0,735-10°
oT muHyc 40 ao 50 0,700-10°
100 0,640-10°

Mogaynb casura G, H/mm?2, npu Temnepatype, °C:

MUHyc 70 0,274-10°
oT muHyc 40 ao 50 0,265-10°
100 0,255-10°
KoadduumneHT nonepeuHoi aepopmaumun (MyaccoHa) V 0,3

KoadduumeHT nnHeliHoro pacwmpenuna o , °Ct, npu temneparype 0,23-10*

oT mnHyc 70 go 100 °C

CpegHee 3HayeHuWe NaoTHOCTN L, Kr/m3 2700

MpumeyaHue - AnA NPOMEKYTOYHbIX 3HAYEHWNI TemnepaTypbl 3HaYeHna E u G cnepyet
onpeaensitb NMHENHON UHTEpPNONALMNEN.




MAOTHOCTb AJTIOMUNHNA

MNAoTHOCTb antoMUNHNA

Mapka AMr AB A0l; AMuy, 1925; B95 AK8M3y
a/NtOMUHUA A031; 1915
AO33
MNnotHoctb, | 2680 2700 2710 2730 2770 2850 2550
Kr/m3

KO3®PUUMEHTbLI YCTOMYMBOCTU @ ONA PACYETA

LUEHTPA/IbHO CHKATbIX 3/IEMEHTOB

Mpunoxernune B

Tabnuua B.1

Mpunoxenune I

B 1abnunue I'.1 npMBeaeHbl CXeMbl CEYEHUN, AN1A KOTOPbIX B Tabavuax .2 n .3 npuBeaeHbl 3Ha4YeHUsA
KoappuumeHTa @ .

Tabnunua .1
Cxembl ceveHui ans onpeaeneHmsa koadoduumenTta @
Tun ceveHun Homep
Tabanupl
O603Ha4eHUne
1 r.2
2 - - 3
o S
Tabnuua .2
KoaddpuumeHTtol P ycTOMUMBOCTM LEHTPANBHO
CYKaTbIX 31EMEHTOB A1 cevyeHuin Tuna 1
MbKocTb KoaddnumneHnTbl @ ana snemeHTOB U3 aNIOMUHUA MaCoK




anementoB | AIM | AMuM | AA31T; | AMr2M | A431T5 | AA31T1; | 1925; | 1915T

A A031T4 AMr3H2 1915
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

Tabnnua .3
KoadpodumumneHTbl (P ycTOMUYMBOCTU LLEHTPANBHO
CYKaTbIX 3/1IEMEHTOB A/19 CEYEeHUIN TUna 2
rmbkocTtb KoabodunumeHTtol O ana snemeHToB 13 alOMUHUA MapoK
3/1eMeHTOB

A AO0IM | AMuM | AA31T; | AMr2M | AQ31T5 | AA31T1; | 1925; | 1915T

AO031T4 AMTr3H2 1915
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

70

80

90

100

110

120

130

140

150

0,795
0,757
0,720
0,690
0,657
0,625
0,590
0,560
0,527

0,497

0,752
0,713
0,670
0,632
0,593
0,553
0,515
0,480
0,445

0,412

0,725
0,680
0,635
0,588
0,543
0,500
0,460
0,420
0,385

0,352

0,698
0,647
0,597
0,545
0,498
0,450
0,408
0,370
0,333

0,300

0,635
0,574
0,520
0,466
0,410
0,362
0,316
0,280
0,237

0,205

0,607
0,538
0,480
0,422
0,360
0,310
0,263
0,228
0,194

0,166

0,560
0,482
0,413
0,348
0,282
0,233
0,196
0,167
0,144

0,125

0,530
0,450
0,380
0,305
0,246
0,204
0,171
0,146
0,126

0,110

0.1 KoaddnumeHT @, ana pacyeta Ha yCTOMYMBOCTb M3rMbaembiX 3/1€MeHTOB [BYTaBPOBOrO,

TAaBPOBOrO M LUBE//IEPHOFO CeYEeHMA credyeT onpefenATb B 3aBUCMMOCTM OT PACCTaHOBKWM CBA3EW,
pacKpenAsaoLWmx CKaTbli NOAC, BUAA HArPY3KU U MecTa ee NPUAOKeHUA. [pn 3ToM npegnonaraeTcs, 4To
Harpyska gencTeyeT B NJI0OCKOCTU Hanbosbliel KecTkocTu (I > 1)), a onopHble ceyeHusa 3aKpensieHbl oT
6OKOBbIX CMELLLEHWNI M NOBOPOTA.

0.2 [Ona 6anku [OBYTaBPOBOrO CEYEHMA C ABYMS OCAMM CUMMETPUM ANa onpeaesieHus

KO3®DUUMEHT YCTOUYUBOCTU NMPU U3TUBE (0%

Koadpoduumenta @, HeobxoanMO BbIMUCANTL KO3GOULMEHT P, no bopmyne

I | h
= 14ly 2| —
, ab

X

2

E

o

R’ (4.1)

rae Y - koadduumeHT, BbluMcaseMblii cornacHo TpebosaHuam [.3;

MpunoxeHue [

Ief- pacyeTHaA ANnHa 6anku nnm KOHCO/11, onpegenaemasn cornacHo Tpe6OBaHMF|M 734

h - nonHan BbICOTa ceYeHwUs.
[.3 3HaueHue KoadpduumeHTa ¥ B popmyne (4.1) cneayet BbluncaTb no dopmynam tabamu [.1,

0.2 v 0.3 B 3aBMCMMOCTM OT KOJIMYECTBA 3aKPEn/sIeHU CKaToro nosca, BMAa HArpy3knm M mMecTa ee

NPUIOMKEHWA, a TaKXKe OT NapameTpa & , PaBHOro:
a) ANA NPeccoBaHHbIX ABYTaBPOB

2

I (1
a=1,54]—’ <\ (0.2)

y

h




rae 1, =0, 422blti3 - MOMEHT MHepUMMU ceyeHMAa npu cBoBOJHOM KpydeHuun (3gecb b u ti -

COOTBETCTBEHHO LIMPUHA U TOLWMHA NPAMOYrO/IbHUKOB, 06pasylolwunx ceyeHune).
Mpn HaAMYUKU YTONLLLEHWNI KPYrAoro cevyeHuna (bynb6)

zD*

7

1, =0,423bt> +n

roe D - anametp 6ynub;

n -4ncno 6ynbb B ceyeHUn.

6) Ona cBapHbIX OBYTaBPOBbIX 6a/sOK MpM OTCYTCTBMM OTOOPTOBOK, YTOJILLEHMIA MO Kpasm WU
3HAYUTE/IbHBIX YTONLWEHWUI B yraax napameTp O caeayeT BbluMCAATb No popmyne

2
Lyt 140t

3 ’
hb.f ' b.f ' tf '

3
a=28

(a.3)

rae Ans CBapHbIX U NPECCOBaHHbIX ABYTaBPOBbIX 6aNoK:

tr v by - COOTBETCTBEHHO TOJILLMHA M LUIMPUHA NosAca 6anku;

h - paccTosHMe Mexay 0CAMM NOACOB;

a=0,5h;

[ON5 COCTaBHbIX KNeNaHbIX ABYTaBPOBbIX 6anoK:

tr- cymMapHas TO/ILMHA IMCTOB NOACa M TOPU3OHTANIbHOM MOJIKM NOSICHOTO YrO/Ka;

bs - WUMPUHA TNCTOB MOACA;

h - paccToaHUe mexay OCAMMU NaKETOB NOSACHbIX INCTOB;

0 - CYMMa BbICOTbl BEPTUKA/IbHOW MOJIKM MOACHOIO Yroska C TOJILLMHON NakeTa ropM3oHTasIbHbIX
JINCTOB;

t - cymmapHas TO/ILMHA CTEHKU U BEPTUKANbHbIX NMOJIOK MOACHbIX YrO/IKOB.

3HaueHue KoadpduumenTa @, B opmyne (22) cneayeTt NPUHAMATL:
npu ¢, < 0,667 ¢, =¢,;
npu @, > 0,667 @, =0,5+0,25¢, ana antomrHua BCcex Mapok, yKasaHHbIX B Tabauue 1, 3a

nckntoveHnem AMr3H2, AA31T1 v AA31T5, n @, = @, He 6onee 1,0 - gna antoMmuHns mapok AMr3H2,

AO031T1 v AO31TS.
0.4 na pa3spe3Hoi 6anku ABYTaBPOBOro CEYEHUA C OAHOMN OCbio cUMMeTpUU (pucyHok A.1) ana

onpegeneHna koapoduumerta @, HeobxoAMMO BbIMUCANTL KO3IDDULMEHTbI P, U @, No bopmynam:

2k E
_ 14l 2
¢ ‘//[x l; R,(.ﬂ.4)
2hh, E
(PZ IX ij R'(ﬂ‘ )

w=2a6M0,Sfp+ﬂy)z+c2 +<0,5fp+ﬁy>]m-e>

B dopmynax (4.4) - (4.6):
é/ - KO3OPULMEHT, 3aBMCALLNIA OT BMAA HArpy3KN U NPUHUMaAEMbI no Tabavue 1.4;
hi, hz - pasmepbl, yKasaHHble Ha pucyHke O.1;



y

= _“2p
YV, = 0 - OTHOCUTE/NIbHAs KOOPAMHATA TOUYKM MPUIOKEHUA HArpysKM CO CBOMM 3HAKOM (CMm.

pucyHok A.1);

2
B, = O,43—0,065(%) (2n-1),

I
— 1
3pecb 1= (roe h, I, - MOMEHTbI MHEPLMWN COOTBETCTBEHHO CXKATOro U PACTAHYTOro NosicoB
I, +1,
OTHOCUTENIbHO OCU CMMMETPUN Cel-IeHMFI),'
2
1(11 /
c,=— 1—2+0,04It—2 .
h 7
y Yy

It - MOMEHT MHEPUUM NPUN KPyYeHUU [cM. 0603HaYeHUs K popmyne (4.2)].

3HaueHue Koadduumenta @, B bopmyne (22) cneayet NPUHUMATD:

npu ¢, <0,667 @, =0,;
n l-n

npu ¢, > 0,667 ¢, =9, 0,5+0,25 —+—— || ana antomuHua BCex MapoK, yKa3aHHbIX
(2 %

B Tabnuue 1, 3a uckntoveHnem AMr3H2, AA31T1 n AA31T5, ana KoTopbix (O, cnegyeT BbIMMCAATL MO

dopmyne (4.5) M npuHMmaTb He 6onee 1,0.

Tabnunua 4.1
KoadpdpuumeHt Y ana 6anoK AByTaBpoBOro
cevYeHun ¢ ABYMSA OCAMU CUMMETPUN
KoadduumneHTol ¥
ana 6anok 6e3 3akpenneHus B nponete NPV HaIMYNKN He MeHee ABYX
Koaddu NPOMEKYTOYHbIX
LMeHT npu cocpenoTOYEHHOM npv paBHOMEPHO 3aKpenieHmit BEpXHEro
a Harpyske, MPU/IOKEHHOM K | pacnpefeNieHHOM HarpysKe, | nosca, genswmx nponeT Ha
noscy NPUNOKEHHOW K noscy paBHble YacTu, HeE3aBUCUMO
OT MeCTa NPUNONKEHUSA
BEPXHEMY HUKHEMY BEpPXHEMY HUXKHEMY Harpy3Kkm
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

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

Tabanua A.2
KoadpoduumeHT Y ana 6anok AByTaBpOBOro ceHYeHUA € ABYMA OCAMM
CUMMETPUM NPU OLHOM 3aKpenseHun bankun B cepeunHe nposneta
Bua, Harpysku MecTo NpUIoKEHUA Harpysku KoapduuneHt ¥/
CocpenoToyeHHan B cepeamHe nponeta (He3aBMCMMO OT w = 1,75%
YPOBHA NPUIOXKEHUA)
CocpepnoToyeHHas B ueTBepTH NponeTa K BepxHeMy noAcy
PasHOmMmepHO K BepxHemy nosacy V= L 14%
pacnpegfeseHHas
CocpepnoToyeHHas B ueTBepTH NponeTa K HUKHEMy nosAcy w =16y,
E:i:sg\:epﬂHeoHHaﬂ K HuxHemy noscy w =13,
MpumeyaHue - 3gech 3HaveHne Y, cnegyeTt npuHMmathb no rpade 6 Tabamubl A.1.
Tabnunua 4.3

KoadoduuneHT Y ana KoHconel AByTaBPOBOro
CeYeHMA ¢ ABYMA OCAMU CUMMETPUMU

KoapouumeHT ¥ npu HarpysKe, NPUNOKEHHON K noscy

KoaddpuumeHnt
o BEPXHEMY HUXHEMY
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 4.4
KoadpopumumneHt C Ansa 6anoK AByTaBPOBOro
CEYEHUA C OA4HOM OCbl0 CUMMETPUM
Bug, Harpysku YucTblit PagHoMmepHO CocpefioToueHHas cuna MoOMEeHT Ha
n3rné pacnpegeneHHas B CepeamHe nponeTa OZHOM KOHLe
6ankm
Koadduumert & 1,00 1,12 1,35 1,75
F
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PucyHok .1 - Cxema 4BYTaBpOBOro ceyeHun
C O4HOM OCblO CUMMETPUM

0.5 YctoiumBocTb 6anoK LWBEAIEPHOIO CeYeHUs crefdyeT MNPOBeEPATb TaK Ke, Kak b6anok
[IBYTaBpOBOTrO CEYEHUA, NPU 3TOM & BblYUCAATL No dopmyne ([.2); HakAeHHble 3HaYeHMA @, YMHOXaTb

Ha 0,7.
3HaueHus Iy, I, n I 8 popmynax (4.1) v (4.2) cneayeT npuHMMaTh ANA WBenaepa.



MpunoxerHune E

PACYHET BHELLEHTPEHHO CHATbIX U CHATO-U3TMBEAEMbIX 3/TIEMEHTOB

Tabanua E.1
KoadduumeHTbl yCTONUMBOCTU (P, ANA NPOBEPKK
YCTOMYMBOCTN BHELLEHTPEHHO CXKaTblX (CxKaTo-U3rnbaembix)
CMNIOWHOCTEHYATbIX CTEPKHEN B MNOCKOCTU AEUCTBUA
MOMEHTA, COBMaAatoLLEeN C NJIOCKOCTbIO CUMMETPUM
ycnosHas 3HaueHve @, Npu NpMBeAEeHHOM OTHOCUTE/IbHOM 3KCLEHTPUCUTETE My
rmbkocTb

A 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

OKoHYaHue Tabaunupl E.1



YcnoBHaA

3HayeHune @, npu NpuBeAEHHOM OTHOCUTENbHOM SKCLIEHTPUCUTETE Mef

rmbkocTb

N 2,0 2,5 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 | 210 193 167 146 132 121 110 102 095
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

MpumeyaHua

1 3HaueHna koadduumnerTtos @, B Tabnuue ysenmyeHsl 8 1000 pas.

2 3HaueHuna @, cneayet npuHUMaTh He 6onee sHaueHnin Q.

Tabnnua E.2

KoadduumeHTbl yctonumsoctn @, Ana nposepku

YCTOMYMBOCTU BHELEHTPEHHO CXKaTbIX (CXKaTO-U3rMbaembix)
CKBO3HbIX CTEPXKHEN B NJIOCKOCTU AENCTBUA MOMEHTA],
COBMaZaloLLEN C MNOCKOCTbIO CUMMETPUN

YcnoBHaA
rmbKocTb

A

3HayeHune (Pe npn npnseJe€HHOM OTHOCUTE/IbHOM 3KCUEHTPUCUTETE Mef

0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 1,0 1,2 1,5

0,5

950 | 888 | 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

OKoHyaHue Tabnunupl E.2

ycnosHas 3HaueHne @, Npu NpuBeAEHHOM OTHOCUTE/IbHOM SKCLLEEHTPUCHUTETE Mef

rmbKrocTb
iy 2,0 | 2,5 3,0 40 | 50 | 60 | 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
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
MpumeyaHua

1 3HaueHua koaddpuumerHtos @, B Tabanue ysenmuensl 8 1000 pas.

2 3HayeHna @, cnefyeT NPMHMMATL He 6onee 3HaveHuin Q.




Tabnunua E.3

KoadodumumneHTbl BAnAHNA popmbl cedeHuns 1)

Tun Cxema cevyeHuna 1 aKCLeHTpUcHuTeT Af 3HayeHuAa 7] npu
ceye -
HyA A, 0<A<5 A>5
0,1<=m<=5 5<m<=20 0,1<=m<=5 5<m<=20
1
1,0
2
0,85
3 _
0,75+0,024 0,85
4 _
(1,35-0,05m)—0,01(5-m) A 1,1
5 A9 G40 Mo g0 025 | (1,45-0,05m)-0,01(5-m)A 1,2
. i} it e _ — —mA
A s }1 S5t | L Fosa. 0,5 (L,75-0,1m)—0,02(5-m) A 1,25
&1 a . —_— —_—
§ <045 =10 | (1,90—0,1m)—0,02(6-m)1 | 140,027 13




6 4,6
ijj‘ij%.‘ gl‘-’%ﬂ”lﬁ 75 [1_073(5_m)ﬂ:| 75
Avl = h h
7 ab& P A
B T e 4
= O ns(l—O,SI)
P0.15
|
8 025 | (0,75+0,05m)+0,01(5—m)1 1,0
f 7
= b 05 | (0,5+0,01m)—0,02(5+m)1 10
U;SA:’“ ] _—Er—
>=1 | (0,25+0,15m)+0,03(5-m)A 1,0
9 o 0 v Wj 0,5 (1,25-0,05m)—0,01(5—m) A 1,0
L dp * " =1 | (L5-0.1m)=0,02(5-m)7 1,0
10 T 0,5 1,4
A . i _
i { + ; 1,0 1,6-0,01(5—-m)A 1,6 1,35 +0,05m 1,6
oA, G54 o
W by 2,0 1,8-0,02(5-m) 1 1,8 1,3+0,1m 1,8
11 0,5 1,45+ 0,04m 1,65 1,45+ 0,04m 1,65
1,0 1,8+0,12m 2,4 1,8+0,12m 2,4




A, % 054, | T i ﬁ{ 1,5 2,0+0,25m+0,11

054, | 054, | | 2,0 3,0+0,25m +0,11

MpumeyvaHua
1 [lns TMNOB ceyeHuid 5 - 7 Npu noacyeTe 3HaueHnin Ag/A, NaoLaab BEPTUKaNbHbIX 31eMEHTOB MOJIOK He CeAyeT yuYnUTbIBaTh.

2 [1nAa TMNOB CEYEHWUI 6 - 7 3HaYeHMnA T]5 cneayeT NPUHUMATb PaBHbIMKU 3HaYEHUAM 7] ANnAa Tna 5 Npu Tex e 3HaYeHnax Af/An.

MpueegeHHblIe OTHOCUTENbHbIE SKCLEHTPUCUTETDI Mef
AnAa BHEUEHTPEHHO CXaTbIX CTep)KHEﬁ C WWapHUPHO-ONEePTbIMU KOHLLaMMN

3HayYeHne Mef NPU Mef1, PABHOM

|

3nopbl MOMEHTOB
0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 | 10,0 | 20,0

1,010 030068 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
2010|017 039|068 | 103|180 | 275 | 3,72 | 565 | 860 | 18,50
5=-1,0 3010 | 0,10 | 0,22 | 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 | 17,20
4010010010018 | 030|057 | 103|178 | 3,35 590 | 15,40
* ] 516010 | 0,10 | 0,10 | 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 | 13,40
6 | 0,10 | 0,10 | 0,10 | 0,10 | O,10 | O,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40

7 | 010 | 0,10 | 0,10 | 0,10 | 0,20 | 0,10 | 0,10 | 0,10 | 0,50 | 1,70 | 9,50

1]010|0,31| 068 | 112|160 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40

Tabnnua E.4




o=-0,5 0,10 { 0,22 | 0,46 | 0,73 | 1,05 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 | 18,50
M o 0,10 { 0,17 | 0,38 | 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 | 17,20
8
0,10 { 0,14 | 0,32 | 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 | 15,40
0,10 { 0,10 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 | 13,40
0,10 { 0,16 | 0,28 | 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 | 11,50
0,10 { 0,22 | 0,32 | 0,42 | 0,55 | 0,95 | 1,10 | 1,35 | 2,20 | 3,50 | 10,80
0,10 { 0,32 | 0,70 | 1,12 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 | 19,40
0,10 | 0,28 | 0,60 | 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 | 18,50
5=0 0,10 { 0,27 | 0,55 | 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 4,80 | 7,40 | 17,20
0,10 | 0,26 | 0,52 | 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 | 15,40
M LE e
0,10 { 0,25 | 0,52 | 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 | 14,50
0,10 | 0,28 | 0,52 | 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 | 13,80
0,10 { 0,32 | 0,52 | 0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 | 13,00
0,10 { 0,40 | 0,80 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 | 19,40
0,10 { 0,40 | 0,78 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 | 18,50
6=0,5 0,10 { 0,40 | 0,77 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 | 18,00
M| e M, 0,10 ( 0,40 | 0,75 | 1,13 | 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 | 17,50
0,10 { 0,40 | 0,75 | 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 17,00
0,10 ( 0,40 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 | 16,50




7 ‘ 0,10 ‘ 0,40 ‘ 0,75 ‘ 1,10 ‘ 1,40 ‘ 2,30 ‘ 3,00 ‘ 3,80 ‘ 5,30 ‘ 7,60 ‘ 16,00

0603HauYeHus, NpUHATbIE B Tabanue E.4:

M, M
o1 =y W’ M,

BU/bl KPEMNEHUIM OTPAMKIAIOLLMX KOHCTPYKLMM

OnucaHue KpenneHua

HasHayeHMe npoayKumm

HopmaTuBHble

OOKYMEHTbI

BbITA)KHAA antoMMHMEBAA 3aKNENKA C na KpenneHna snemeHToB FOCT 10299;
cepaevyHMKOM M3 HeprKaBetoLWwen ctanm NPUMbIKAHUA N 9IN1EMEHTOB FOCT 10300;
NN KOPPO3NOHHO-CTOMKMNE 3aKNEMKK KOHCTPYKLMIA mexay cobol FOCT 10301;
Pa3/INYHOro gMameTtpa FOCT 10304
bontoBoe coeanHeHne Lna KpenneHmna snemeHToB K FOCT 7798,;
(B TOM uncne waiba, raika) HecyLw,en KOHCTPYKLMK, a TakKe |TOCT 5915

3N1eMEHTOB KOHCTPYKLIMIN mexay

cobol
BuHTOBOE COegnHeHMe [na KpenneHua asnemeHToB FOCT 11738

KOHCTPYKLMIA mexay cobol FOCT 10618
bonTbl camoaHKepytowmneca pacnopHole | 1A KpenneHua K cTeHe FOCT 28778

MpunoxeHne K

Tabnunua XK.1



ana ctponTenbCTea

KOHCTPYWUPOBAHWE CBAPHbIX COEAMHEHNI

NN
nn

Bua cBapHoOro coeguHeHuA

PekomeHpauum

CTblKOoBOE coeanHeHne

JonKHa 6bITb 0653aTeNbHOM pasaesika KPOMOK, BbipybKa
W nogBapkKa wea. Mpu coeguHeEHUN NUCTOB pa3HOM
TO/IWMHbBI 60/1e€ TONCTbIN AO/XKEH ObITb CKOLWEH, B
cootBeTcTBUM ¢ FOCT 14806-80. ns 6onee ycnewHoro
CONPOTMBAEHUA YCTANIOCTHBIM HANPAXEHUAM, BbICTYM
CBApHOrO LWBA Haf, NIOCKOCTbIO COEANHAEMOrO 3/1eMEHTA
HeobXxo04MMO YCTPaHUTb. 10 BO3SMOXHOCTU He
pekoMmeHAyeTCA NPUMEHATb NepeceKatoLLmMXca LWBOB

CoegmnHeHne BHaxnecTky

Bo nsbexaHue nsrnbatolmx HanpsaKeHnin B CBapHOM LIBE
Heobxo4Mma NoCTaHOBKa LWBOB C ABYX CTOPOH. Kak
npaBW/o, pa3ae/ika KPOMOK He TpebyeTtcs

MpunoxeHue U

Tabnnua U



N

Jr ain

TaBpoBoOe coeanHeHune

21 wiin

HeobxoguMma TuaTenbHaA NoAroHKa Topua
BEPTMKANBbHOTO 3/1IEMEHTA K NAACTUHE.

CBapKa [0/1KHa OCYLLLECTBAATLCA B KOHAYKTOPE.
Kak npaBuno, pasaenka KPOMOK He TpebyeTca.
Ecnun Bo3moKeH M3rnb cTeHKun, Heobxoanumo
npeaycmMoTpeTb CBAPHOM LLOB C ABYX CTOPOH

Mpy onMpaHuK UcTa Ha pebpo KECTKOCTH, B CyYae ecm
JIUCT NoABepraeTca Usrnby, pekomeHAyeTca nepemecTuTb
CBAPHOW LWOB B CTOPOHY OT AENCTBMA MaKCUMaIbHOrO
n3rnbaroLLero MoOMeHTa

t,- ~~1ﬁ LT

sl o T PR,

;s*f

[na BOCNpMATUA MOMEHTa TaBPOBOE COeANHEHNE AOKHO
6bITb YCUEHO YrN0BbIMK pebpamu KecTKocTh. Pebpo
[,0MKHO BbITb NPUKPENIEHO TaK, YTODObI YI10BOW LWOB OblA
HenpepbiBeH BO M3beKaHne 0bpa3oBaHMA KpaTepoB

OTb6opTOBaHHbIE 3/1IEMEHTbI B pe3epByapax A0JIKHbl ObiTb
pacnosioxKeHbl Noa NPAMbIM YrIOM K NPUBapnBaeMomy
3/IEMEHTY C LLe/IbH0 CHUMKEHWNA U3IMDAOLMX HANPAXKEHWNI B
CBApHOM LUBE.

He gonyckaeTtcs npuMBapKa 3aKpyr/eHHOro KoHua
anemeHTa




PekomeHayeTca NPUMEHATb ABOIMHbIE YI/0BbIE LLBbI,
npeaycmaTpuBalowmne coeAMHEHME BCTbIK UKW BHAXNECTKY

YcunuTenbHan CTbIKOBas HaKnaZKa /ydlle BCero MoMeT
ObITb BbIMOJIHEHA M3 31€MEHTA POMBOBUAHOM GOpPMbI CO
LWBAaMM, MPOXOAALMMM 33 KOHLLEBbIE TOYKM JINCTA.

3TO CHUXKAET MAKCMMa/IbHble CPe3atoLmne HaNpsaKeHUs B
YFNOBbIX LIBaX MO CPAaBHEHWUIO C NPAMOYFO/bHOM
HaKnagKom

Mpu nepeceyeHnn rnasHbIx 6aNOK C 31emeHTaMu
nepebopoK 1 NeperopoaokK, Bo nsbexaHune
BO3HWKHOBEHMA B MECTE UX NEPECEYEHMUA BbICOKMUX
MECTHbIX HanpsAXeHUit HeobxoaMma NOCTaHOBKA
nonepeyHbix pebep

10

Pebpa xecTkocTn, NpegoTepallaolme gedbopmaumio us
NJOCKOCTM CTEHKU BaNKK, AOMKHbI UMETb KOHCTPYKLINIO
KpenaeHus K Noakam, c Le/blo Nnepeaayn ycunmim ot
CTEHKM K NosKam bankm




11

Bbipesbl A0/IXKHbI 6bITb 3aKPYrAeHHbIMM BO n3bexaHue
KOHLLEHTPATOPOB HanpAXeHU B yrnax. Ecan B mecte
Bblpe3a npeaycmaTpmnBaeTcs ycuaeHme, To Heobxoanmo
npeaycMoTpeTb, YTOObl CBApHOM LLOB ABAANCA
[0CTaTOUYHbIM 419 BOCMPUATUA BCEW HArpy3Ku, KoTopas
nepegaeTcsa Ha YCUAUTENbHbIN 3/IEMEHT.

Ona HebonblIKNX BbIPE3OB C/ieAyeT NpeanovyecTtb caydan
"B" cnyyaro "A", uTo obner4aeT NOAroHKY YCUNUTENBHOMO
3/1eMeHTa U yyYLllaeT NPOTUBOAENCTBME YCTAaNOCTHLIM
HanpsXeHUAM

12

B KpOHLUTENHAX, MPUKPENAEHHbIX K MOJ/IKam, YacTu NOJIOK
OTAa/IeHHble OT CTEHKW, BOCMIPUHUMAIOT MEHbLUME YCUANS,
Yem YacTb, NPUMBbIKalOLWAA K CTEHKE. 3TO NPUBOAUT K
BbICOKMM 3HaUYEHUAM HaNpsAKeHUM B LLEHTPaNbHOM YacTu
NOJIKMN.

Y10b6bI pacnpenenunTb HanpsaxKeHus no wey bonee
paBHOMEPHO, He0b6X0AMMa NOCTAaHOBKA pebep KeCcTKoCTH,
nepegaowmx HarpysKy Ha CTEHKY OCHOBHOIO 3/1eMeHTa
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