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cBO[ NPABUN

KOHCTPYKUUU OIPAXKOAIOLUME C 3PPEKTUBHBLIM YTEMNNUTENEM U TOHKOJIMCTOBbLIMU
OBJIMLLOBKAMMU

MpaBuna npoekTupoBaHus

Fencing constructions with effective insulation and cladding of thin sheets. Design rules
OKC 91.080.99
[arta BeegeHna 2019-06-26

MpeagncnoBue
CBeaeHunsa o cBoae npaBui

1 UCTMOJTHUTEJIb - AkunoHepHoe obuiectBo "HayyHo-uccnegoBartensckmn ueHTp "Ctpoutenscreo”
(AO "HWU "CtpoutenbctBo") - LleHTpanbHbI Hay4YHO-UCCREOOBaTENbCKAA WHCTUTYT CTPOMUTESNbHbIX
KOHCTpykummn umermn B.A.Kyyeperko (LHUMCK um.B.A.KyuepeHko)

2 BHECEH TexHuuyeckum komuTeToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 NOAOroToBNEH K YTBEPXOEHWKO [enapTtaMeHTOM rpagoCTpOMTENbHOW AEATENbHOCTU W
apxuTekTypbl MUHUCTEPCTBA CTPOUTENBCTBA W KUMMLLHO-KOMMYHAanbHOro Xxo3siictBa Poccuitckont
®epnepaumu (MuHctpon Poccun)

4 YTBEPXIEH [Mpukazom MuHucTepcTBa CTPOUTENbCTBA U XKUMULLHO-KOMMYHANbHOIo X0351CTBa
Poccuiickon ®egepauum ot 25 pekabpsa 2018 r. N 862/np 1 BBeaeH B genctaune ¢ 26 noHs 2019 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJJEH BINEPBbLIE

B cnyyae nepecmompa (3aMeHbl) Uru OMMeHbl Hacmosiwez20 ceoda fpaeusi coomeemcmeytowee
ysedomneHue bydem onybrukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmeyrowas UHghopMmayus,
ysedomMmreHUe U meKcmbl pa3Mewaromess makxe 8 UHGhopMayUuoHHOU cucmeme obuw,e2o nonbL308aHus - Ha
oguyuanbHom calime paspabomyuka (MuHcmpout Poccuu) 6 cemu UHmepHem

BBeneHue
Hactosiwun cBofg npaBun HanpaefeH Ha peanusaumio TpeboBaHunm deaepanbHbiX 3akoHOB OT 30
aekabpsi 2009 r. N 384-93 "TexHuyeckuii pernameHT o 6e3onacHoOCTM 30aHuii U coopyxenuin™" [1] n ot 27
aekabpsi 2002 r. N 184-®3 "O TexHudeckom perynuposaHuun” [2].

Ceoa npaBun BbinonHeH aBTopckum konnektnsoMm LHUUCK wnm.B.A.KyuepeHko (4-p TexH. Hayk,
npod. U.U.Bedsikos, kaHO. TexH. Hayk B.E.bampak, O-p TexH. Hayk B.M.bobpswos, kaHA. TexH. Hayk
A.FO.ma3yHos, B.B.6obpsios).

1 O6bnacTb NpMMeHeHus

Hactoswun cBog npaBun pacnpocTpaHAeTCss Ha MPOEKTUpOBaHME W pacyeT KapKacHbIX WU
OBYXCMNOWHBIX  OrpaxgarwLmx KOHCTPYKUMA C  3(PMEKTUBHLIM  YyTENNUTENeM MNPOU3BOACTBEHHbIX WU
obLiecTBeHHbIX 34aHun. Orpaxgarolwme KOHCTPYKUMM C yTennuTenem w3 (eHOnbHOro neHonnacra
NPUMEHSIOTCA TONLKO B MPOU3BOACTBEHHBLIX 34aHMsAX. [py MCNONb30oBaHUM KOHCTPYKUMIA C yTENnUTEnem u3
neHonnacrta TeMneparypa noBepXHOCTU MeTanm4yeckux obnmuoBoK, OBpaLLeHHbIX BHYTPb NOMELLEHUA, He
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pomkHa 6biTb 6onee 30°C. OTHocUTenbHas BRaXHOCTb BO3dyXa BHYTPU MOMELLEHMI He JorxHa ObiTb
6onee 70%.

2 HopmaTtuBHbIe CCbISIKK

B HacTodwem cBoae npaBun NCMOb30BaHbl HOPMATUBHBIE CChISIKM Ha cneayowme JOKYMEHTbI:
FOCT 2228-81 bymara meLuo4vHasi. TexHn4eckune ycrnoBus

FOCT 4598-86 NnuTbl ApeBECHOBONMOKHUCTLIE. TeXHUYEeCcKne ycnosus

FOCT 4640-2011 Bata MuHepanbHas. TexHnyeckue ycrnosus

FOCT 9573-2012 T[MnnTel 13  MUHEpanbHOMW  BaTbl HA  CUMHTETUYECKOM  CBA3YIOLLEM
TENNOU3oNALNOHHbIE. TEXHNYECKNE yCnoBUA

FOCT 10499-95 N3pgenusa TennonsonsaunoHHble N3 CTEKNSIHHOMO LUITanefbHOro BosiokHa. TexHudeckme
ycrnosusi

FOCT 11539-2014 d®aHepa OakenuanpoBaHHas. TexXHUYeCKMe yCrnoBusi
FOCT 18124-2012 JIncTbl XpU3OTUNLEMEHTHbIE NIOCKME. TexHUYeckme ycrnoBums

FOCT 20916-87 [MnuTbl TennousONAUMOHHbIE W3 MEeHonmacta Ha OCHOBE  Pe30sibHbIX
hbeHonoopmaneaerngHbixX cMon. TexXHUYecKne ycroBus

FOCT 21631-76 JIncTbl N3 antoMUHUS U aNtOMUHUEBBIX CMNTABOB. TEXHUYeCKNe yCroBus

FOCT 21880-2011 MaTtbl M3 MUHeparibHOW BaTbl MPOLUMBHbLIE TEMSIOU30MALMOHHbIE. TexXHU4Yeckue
ycrnosusl

FOCT 27751-2014 HageXXHOCTb CTPOUTENbHbLIX KOHCTPYKLUA 1 OCHOBaHUN. OCHOBHbIE NOJIOXEHUS

FOCT 30547-97 Matepuanbl pynoOHHbIE€ KPOBEfbHbIE U TMAPOM3ONAUNOHHBIE. OOLMe TexHnYeckue
ycrosusi

FOCT 30673-2013 MNpodunu NONMBUHUNXIOPUAHBbIE AN OKOHHbIX U ABEPHbIX 6rIOKOB. TexHu4yeckue
ycrnosusi

FOCT 34180-2017 T[lpokaT cTanbHOM TOHKONIMCTOBOW XONOLHOKATaHbIN W  XONOAHOKaTaHbI
ropsiYE€OLNMHKOBAHHBIN C MOMMMEPHBLIM NMOKPBLITUEM C HEMPEPBIBHBLIX JIMHWIA. TEXHUYECKNE YCINOBUSA

FOCT 32805-2014 Matepuanbl rMbknue pynoHHble KpoBemnbHble 6uTymocoaepxaime. O6uwme
TEXHUYECKNE YCrOoBUS

FOCT 33344-2015 Tlpochmnn nynTpy3UOHHbIE KOHCTPYKLUUOHHBLIE M3 MOSIMMEPHbIX KOMMO3WUTOB.
O6wme TexHUYecKme ycnosusi

FOCT P 56076-2014 KoHcTpykumm cTpouTernbHble. KOHCTPYKUMM U3 MaHenen ¢ MeTaninyeckumm
o6wmBkaMu. MeTopbl UCNbITAHUA HA OTHECTOMKOCTL U MOXaPHY ONacHOCTb

FTOCT P 56590-2016 (EN 13165:2012) [lnuTel Ha OCHOBe nNeHoMonMMsoLMaHypaTa
TEMMo3BYKON30MSAUMOHHbIE. TeXHUYECKNEe YCroBUSA

CI116.13330.2017 "CHwuI1 11-23-81* CtanbHble KOHCTpYKUuun" (¢ nameHeHmem N 1)
CIM 20.13330.2016 "CHwul1 2.01.07-85* Harpy3ku n Bo3genctaus" (¢ namexHeHnem N 1)

CMn 28.13330.2017 "CHull 2.03.11-85 3awmrta CTpouUTENbHbLIX KOHCTPYKLUUA OT kopposuun" (c
nameHennem N 1)

CIM 64.13330.2017 "CHuIT 11-25-80 OepeBsiHHbIE KOHCTPYKUMK" (C nameHeHnem N 1)



CI1128.13330.2016 "CHwuI1 2.03.06-85 AntoMUHUEBBLIE KOHCTPYKUMK"

lMpumeyaHue - MNpu NoNb30BaHWM HACTOALLMM CBOAOM Npasun LenecoobpasHo NpoBepuTb AeNCTBUue
CCbINTOYHbIX JOKYMEHTOB B MHOPMAaLVOHHON cMCTeME OOLLEero nonb3oBaHWs - Ha oduUManbHOM canTe
degepanbHOro opraHa WCMOMHUTENbHOW BracTu B cdepe cTaHgapTu3aumMm B CETU VIHTEepHeT umm no
€XerogHomy MHGOpPMaUNOHHOMY YyKasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIA OnyGrvMkoBaH Mo
COCTOSIHMIO Ha 1 siHBaps TeKylwlero roga, M Mo BbIMyCKaM €XeMeCA4YHOro MHEOPMAaLMOHHOro ykasaTterns
"HaumoHanbHble cTaHgapThl" 3a Tekywmin rod. Ecnu 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbIN gaHa
HeJaTUpOBaHHAs CCbifika, TO PEKOMEHAYeTCsl UCMONb30BaTb AEWCTBYIOLLYIO BEPCUI0 3TOr0 OOKYMeHTa C
Y4ETOM BCEX BHECEHHbIX B JAHHYI0 BEPCUIO N3MEHEHUI. Ecnn 3amMeHeH CCbINOYHbIV JOKYMEHT, Ha KOTOPbIN
JaHa gaTupoBaHHas CCbIfka, TO PEKOMEHAYEeTCH UCMONb30BaTb BEPCUMIO 3TOr0 AOKYMEHTa C yKa3aHHbIM
BbiLLE rOA0M yTBEPXAeHUS (NpuHATKSA). Ecnu nocne yTeepxaeHUsa HacTosLwero ceoa npaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIV JaHa AaTMpOBaHHAs CCbifika, BHECEHO M3MEHEHUe, 3aTparnBatoLLee NosoXeHne, Ha
KOTOpOe [aHa CCbiflka, TO 9TO NOSIOXEeHUe pekoMeHayeTCs NpUMeEHsITb 6e3 ydeTa AaHHOro nameHeHuns. Ecnu
CCbIMIOYHbIA OOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOMOXeHMe, B KOTOPOM [aHa CCbiflka Ha Hero,
pekoMeHayeTCsi MPUMEHSATb B YacTu, He 3aTparmBatoLlen aTy cebinky. CBegeHus 0 AeNCTBMM CBOAOB NpaBwusl
uenecoobpasHo nposepuTb B ®egepanbHoM MHGPOPMaLMOHHOM hoHAE CTaHO4apTOB.

3 TepMuHbI 1 onpepeneHus

B HacTodwem cBoge npasBun  MpUMMEHEHbl  cnedylowme TEepMUHbl € COOTBETCTBYHOLLMMMU
onpeaeneHnsaMu:

3.1 adbcbekTUBHBIN yTennutenb: Matepuan ¢ BbICOKUMU TENNTON3ONALNOHHBIMW CBONCTBaMM.

3.2 nonMMepHble MOKPbITUS MeTannyeckKux noBepxHocTen: [MoKpbITMS, CONPOTMBRSAIOLWMNECH
BO3AENCTBUIO criaboarpeccuBHbIX, CpeaHearpeccmBHbIX cpeq.

3.3 KapkacHas orpaxparowas KOHCTPyKumus: COopHas KOHCTPyKUMS, CcOCToslas w3 ABYX
06NMLOBOK, CoeAMHEHHbIX Mexay cobon obpamnslowmmm pebpamm, ¢ 3anofHeHMEM BHYTPEHHEW NofocTu
3dppeKTUBHbIM yTennuTenem, npeaHasHaYeHHas ans CTeH NPOn3BOACTBEHHbIX U OOLLECTBEHHbIX 30aHWUN.

3.4 pByxcrnowHas orpaxaalouwas KOHCTPyKuuA: KoHCTpykuusi, cocToswass M3  Hecylewn
NpoOUNMPOBaHHONW MeTannMyeckon oBnuMUOBKM U NPUEOPMOBAHHOTO K Hel Ccnos neHonnacta C
rMAPOU3ONALNOHHBIM UNWN 3aLUTHO-AEKOPaTUBHBLIM MOKPOBHBIM CrOEeM, NpedHa3HayYeHHasd Ans NOKPbITUMM
NPOU3BOACTBEHHbIX 34aHUN.

3.5 obpamnsawowee pebpo: KOHCTPYKTMBHBIA  3NEMEHT, COEAMHSKWUA  OBNUUOBKM  ¥”
obecneynBaoLwnii NPOYHOCTb U YCTOMYMBOCTb KapKaCHOW orpakaatoLLen KOHCTPYKLMN.

4 Knaccudukaumsa KOHCTPYKLUUIM U napaMeTpbl MaTepuanos

4.1 Knaccudmkauma orpaxparolnx KOHCTPYKUMA € IPPEKTUBHbIM yTennurenem u

TOHKONIUCTOBLIMU OGNMLIOBKaMM

4.1.1 OrpaxpgatoLime KOHCTPYKUMM C 3PPEKTUBHBIM YTENNUTENEM M TOHKONUCTOBBLIMKU 06MMLOBKaMu
KnaccmduuupyroT no criegyowmM KrnaccugukaunoHHbIM Npu3Hakam:

- TUN orpaxgaroLwmx KOHCTPYKLNI;

- MaTepuan o6nnLoBOK;

- Matepwan yTennutens;,

- MmaTepman obpamnstowmx pebep.

4.1.2 Mo Tnny orpaxgarLmnx KOHCTPYKUUIN pasnnyatoT:

a) KapKacHble orpakaatoLme KOHCTPYKLMN;

6) OBYXCOWHbIE OrpaxaatoLLme KOHCTPYKLUK.



4.1.3 lNo maTepuany ob6n1LOBOK pas3nuyatoT:

a) KOHCTPYKL MM C MeTannmyeckumm obnumuoBkamu (CtanbHbIMKU, antoMUHUEBLIMU);

©) KOHCTpyKUMM C  HeMeTannuueckumyn  obnuvuoBkamu (M3  JIMCTOBbIX  MaTepuaros:
XPU3OTUIMLEMEHTHBIN ~ NIUCT,  CTEKNOMMacTuK,  CTeKnoTekcTtonut,  OakenuanpoBaHHas  daHepa,
OPEBECHOBOIOKHUCTbIE MAWTbI; U3 PYJIOHHBIX KPOBEMbHBIX MaTepurarnos, a Takke U3 kpadt-oymarn).

HapyxHasi (BHELWHSIs1) U BHYTPEHHSS OOMULOBKA MOryT OTNMYaTbCs O4Ha OT OPYrow TOMLMHOWN,
dopmon  u  Bugom. O6nmuoBKM  MOryT  OblTb  MAOCKMMK,  criabonpounmMpoBaHHbBIMKU NN

NpodMnMpoBaHHbLIMMU.

414 B kayecTBe OCHOBHbIX 3(EKTMBHBIX yTennutener (TENNOU3ONALMOHHBIX MaTepuarnon)
NCNONb3YIOT:

a) yTennUTenm Ha OCHOBE MUHEpParbHOWN BaTbl;

©) yTennutenu Ha ocHoBe (DEHONbLHOIO NEHOMNMAcTa;

B) yTEMMMTENN HA OCHOBE MEHOMONMMU3oLMaHypara.

4.1.5 B kauecTtBe 0b6pamnstowmx pedbep KapkacHbIX orpaxgaroLwmnx KOHCTPYKLMIN NCMOMb3YHOT:

a) cTtanbHble npoduny;

©) antoMuHueBble npodunu;

B) OepeBsHHbIE OPYCKU, AOCKK;

r) 6akenmanpoBaHHyto daHepy;

[) OpEBECHOBOJTOKHUCTBIE NMNTbI;

€) NONMBUHUNXIOPUAHBLIE Npoduny;

X) npochmnn 13 NONIMMEpPHbIX KOMMO3UTOB.

4.2 HopmaTuBHbIe U pacyeTHble NapamMeTpbl 3IeMEeHTOB OrpPaXAaroLmnX KOHCTPYKLMA

421 MeTtannnyeckme OOMMLOBKM  W3FOTOBMSIOTCS M3 TOHKOJNIMCTOBOIO  XOFIO4HOKaTaHOro
ropsi4eOoLMHKOBAHHOIO MpokaTta C MOSIMMEPHBIM NOKPbITUEM C HenpepbiBHbIX NUMHUIA no TOCT 34180 wnu
nucToB u3 antoMuHuesblix cnnasoB no NOCT 21631. HopmaTuBHbIE M pacyeTHble 3HAYEHUS NapameTpoB
MeTannmMyeckmx ob6nMLOBOK yCTaHaBNMBAIOT MO COOTBETCTBYIOLLMM HOPMaTUBHBIM JOKYMEHTaM.

4.2.2 Hemetannuuyeckue OONMLOBKU KapKaCHbIX Orpaxgarolmx KOHCTPYKUUIN W3roTOBMASAKOTCA U3
xpusotunueMeHTHbix nuctoB no NTOCT 18124, M3 nMCTOBLIX NONMMEPHbLIX MaTepuarnoB (CTEKNOMMacTuK,
CTEKITOTEKCTONUT), a Takke u3 bakenuanpoBaHHon aHepbl o FOCT 11539 1 opeBECHOBONTOKHUCTLIX MIUT
no NOCT 4598. HopmaTuBHble W pacyeTHble 3HA4YeHWs NapaMeTpoB HeMmeTannMyeckux OobnMLOBOK
yCTaHaBMMBAKT MO COOTBETCTBYHOLLMM HOPMATUBHBIM LOKYMEHTAM.

4.2.3 HemeTannuueckne oOGNULOBKM OBYXCITOMHbLIX Orpaxgalromnx KOHCTPYKLUMIA M3rOTOBMSIOTCA U3
PYNOHHbIX KpoBenbHbIX MaTepuanos no FOCT 30547, TOCT 32805, a Takke u3 bymarn (kpadgpt) no FOCT
2228. HopmaTuBHbIE 1 pacyeTHbIe 3HAYEHMS MapamMeTpoB HEMETaNMYeCKNX 00NMLOBOK YCTaHaBNNBAKT MO
COOTBETCTBYHOLLMM HOPMATUBHLIM JOKYMEHTaM.

424 B «KadectBe YyTennurtenenm KapKacHbIX  Orpakgalolmx  KOHCTPYKUMA  UCMONb3YHT
TENNOU30NSALNOHHBIE MaTepuarnbl HA OCHOBE MWHeparbHOW BaTbl: MUWHEpanoBaTHble MIUTbI N3 KAMEHHOW
Batbl Nno NOCT 9573, matbl n3 muHepanbHon BaTbl Mo FOCT 21880, kameHHy0 BaTy M LUNAKOBYK BaTy Mo
FOCT 4640, w3pgenus n3 CTEKNAHHOro wranenbHoro BorokHa no [OCT 10499, nnuTbl Ha OCHOBE

neHononuuaounaHypara Tenno3sykonsonsuuorHsie no FOCT P 56590.

4.2.5 B kadecTBe ytennurenen ABYXCMNOMHbIX OrpaxAatoLlmMx KOHCTPYKLUUA UCMONb3yHT PEHONbHbIN
neHonnact no NOCT 20916, nAuTbl Ha OCHOBE NeHoMnonMM3oLMaHypaTa Tenno3BYKOU3OMALMOHHbIE MO
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FOCT P 56590.

4.2.6 HopmaTuBHble ¥ pacyeTHble 3Ha4YeHWs napamMeTpoB YTENMUTENs YCTaHaBMnMBalOT Mo
COOTBETCTBYIOLMM HOPMaTMBHbIM AOKYMEHTaM Ha maTepuarnbl, Mpu OTCYTCTBUM AaHHbIX - MO Mpoueaype,
npuBESEHHON B NPUIOXeHNN A.

4.2.7 HopmaTuBHble, pacyeTHble 3Ha4YeHWst JremMeHTOB obpamndAlwmux pebep KapKacHbIX
OorpaXkgarLmnx KOHCTPYKUMIA MNPUHMMAOT Ons cTanbHbiX npocdumnern no CI1 16.13330, anoMuHMEBLIX
npodunen - no CI 128.13330, gepeBsiHHbIX BpyckoB M gocok - no CIT 64.13330, 6akenuanpoBaHHOWN
aHepsbl - o FOCT 11539, gpesecHoBonokHUCTLIX NNUT no FOCT 4598, nonuMBUHUNXNOPUAHLIX Npodunen -
no NOCT 30673, npocdunen n3 nonnmMmepHbix komnosntos - no NOCT 33344.

5 PacueT KOHCTpYKUUMN

5.1 O6LwuMe NoNoXeHNA No pacyeTy

5.1.1 PacueT orpaxgarwLwmx KOHCTPYKUMA C 3GPEEKTUBHBIM YTENnMTENEM W TOHKONMCTOBLIMU
obrnmuoBkamn cnegyet NPOBOAUTH MO ABYM pPacyeTHbIM MpedenbHbIM COCTOSHWUSIM - MO MPOYHOCTU M NO
nedopmaunu.

5.1.2 PacyeTHble xapakTepucTukm apekTUBHbIX yTennuTenen (MuHepanoBaTHbIX MAnT, PeHONbHOro
neHonmnacrta) crnegyeTt NPMHUMaTb B COOTBETCTBMM C YKa3aHuAMU 4.2.

5.1.3 Pac4yeTHble COMPOTMBNEHUS W (PU3NYECKMEe XapaKTepUCTUKM MaTepuarioB TOHKONMCTOBbIX
06n1uoBOK 1 obpamnswmnx pedbep cnegyeT NPUHMMATL B COOTBETCTBUN C yKa3aHuammn 4.2.

5.1.4 PacyeT orpaxgaromx KOHCTPYKUMIA C 3PPEKTUBHLIMWU YyTENNUTENAMMU CreayeT NpoBOAUTb C
Yy4eTOM, KaK pacyeTHbIX Harpy3ok, Tak U TemnepaTypHbIX U BNaXHOCTHbIX (haKTOpPOB, AENCTBYIOLUX Ha
KOHCTPYKLMM NpUY 3KCnyaTaumm.

5.1.5 B cucteme orpaxgeHuin COBPEMEHHbIE KOHCTPYKUMM C 3EDEKTUBHBIMK YTEMAUTENAMU U
TOHKONMUCTOBBIMM OBNMLOBKAMM 3KCMNyaTUPYOTCA B OCHOBHOM B BuAE M3rMBGaeMbIX U CXKATO-U3OTHYTbIX
CNOUCTbIX  KOHCTPYKUUR. W3rmbaemble CnoucTble oOrpaxgatoline KOHCTPYKUMM  pacCUMTbIBAOT  Ha
paBHOMEPHO pacnpeferieHHble Harpyskm W Ha TemnepaTypHble  KnuMaTudeckne BO3OEeNCTBUA.
CXaTo-M30rHyTbIE CrOUCTbIE KOHCTPYKUMM PacCYMTbIBAOT Ha PaBHOMEPHO pacnpeferieHHble Harpysku,
NPOAOIBHY CXUMAIOLLYIO CUIY N Ha TeMnepaTypHbIE U BIAXXHOCTBIO KNMMaTUyeckne BO3gencTaums.

5.1.6 HopmaTuBHble (pacyeTHble) Harpy3ky Ha orpaxaroLLyto KOHCTPYKUMIO criefyeT npuHuMaThb no
cootBeTcTBytowemy pasgeny CI 20.13330. HopmaTtuBHble (pacyeTHble) BenuyuHbl TemnepaTypHbIX
KMMMaTM4ecKMX BO3OEWCTBUI, @ TakkKe COYEeTaHUsS BPEeMEHHbIX Harpy3ok M TemnepaTypHbIX BO34eNCTBUMA
cregyeT npuHMMaTb No npunoxeHuto A. HopmaTuBHble (pacyeTHble) BEeNWYMHbI  BIaXHOCTHbIX
TeMnepaTypHbIX BO3AEWCTBUN, a Takke COYETaHWs BPEMEHHbIX Harpy3oK W BNAXHOCTHbIX BO3OEWCTBUN
cnepgyeT npuvHuMaTtb no CI120.13330.

5.1.7 PacyeT no MNpPOYHOCTM M >KECTKOCTU U3rMbaeMbIX W CXKATO-U3OTHYTbIX OOHOMPONETHbIX WU
MHOTOMPOMEeTHbIX (C paBHbIMW NPONETaMun) CIIOUCTbIX OrpaXKaaoLLMX KOHCTPYKLUMIA C 0BNMLOBKaMUN N3 TOHKMX
MMAOCKUX U NPOGUNNPOBAHHBLIX NUCTOB C YTENNUTENEM W3 MUHeparnoBaTHOW nnuTel A , dbeHonbHOro
neHonnacta F& , 3KCNNyaTUPYHOLLMXCA B YCNOBUSIX LUMUHAPUYECKOrO n3rnba n NpoaonbHOW CxMmatoLLeit
cuInbl, HE06X0AMMO NPOBOAUTL MPU CREAYIOLLNX OFPAHUYEHUSIX:

- OTHOLUEHWEe MOoAyrfen YMPYrocTu KOHCTPYKLUMOHHOIO YTEennutens v OOnMUOBKM KOHCTPYKUWUM C
obpamnsowmummn pedbpamu

E
=0001. = =1000. 2003934.
] G ] E‘ ]

ool e

- MUHMMarnbHas TOMLWMHA KOHCTPYKLMK C obpamnsowmmn pebpamu - He meHee 40 MM 1 He MeHee
1/5 MaKCMMarbHOW TONLWMHbI (MO HapyXHOMY rabapuTy);

- KPEMMEeHUsi K HECYLLIMM KOHCTPYKLMSIM, JorMycKatolme aedpopmanmnm naHenei B CBOEN NioCKOCTY.

5.1.8 [Ina pacyeTa orpaxgatomx KOHCTPYKLMIA NPUHUMAIOTCS crieayrowme AonyLweHns:
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a) Matepwvan obnuuoBok paboTaeT B ynpyrov ctaguu;

6) npu Hanndnnm rnapon3oNiAUMOHHOIO CJioA €ro XapakTepuctukm B pacyHeTe He YYUTbIBAKTCA,
crnoncTtaa KOHCTPYKUnA cHnTaeTca ABYXCHOVIHOVI;

B) Matepuan ytennuTens - u3n4eckn JIMHENHbIN;

r) onopbl OrpaxaalolWelr KOHCTPYKUMM He cMellaloTcs U He AedopMUpYIOTCS B HanpaBreHuw,
nepneHavKynaApHOM K NOCKOCTU OrpaxaatoLLei KOHCTPYKLMK, TO eCTb ABMSAOTCA XKECTKUMMU oropamu;

4) nepemMeLleHus orpakaarolen KOHCTPYKUUW He3HaYMTEemNbHbl, YTO MO3BOMSET paccMaTpuBathb
3apayy pacyeTa KOHCTPYKLUKN KaKk reOMeTPUYECKN JIMHENHYIO.
5.2 PacueT KapKacHbIX orpaxgaaroLmx KOHCTPYKLUUN

5.2.1 O603Ha4YeHnsA

5.2.1.1 T'eoMeTpuyecKmMe XxapakTEPUCTUKN KapKacHOW KOHCTPYKUMK (pUCyHOK 5.1):

PucyHok 5.1 - FeomeTpuyeckme xapakTepuCTUKN KapKaCcHOM KOHCTPYKLNN

] - pacYeTHbIN NPONET KOHCTPYKLUUN, M;
R - YXCIO NPONETOB KOHCTPYKLIMU;
fi=xnli - pacyeTHast ArnvHa KOHCTPYKLUUK (pacCTosiHUE MexXay KpaHUMK oropamMu), M;
B - LUMPVHA KOHCTPYKUUK, M;
51 5 - TOfLWMHA NUCTOB OBNULIOBOK, M;
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- pacyeTHas BbICOTA CEYEHMSI KOHCTPYKUMWM (PaccTOsiHME MeXay reoMeTpUyeckrMmn
ocsiMM 06nMLOBOK), M;

- LWMpKWHa nonkun npodunns obrnmuoBoK, M;

- paccTosiHUA OT reOMeTPUYECKO OCKM 0BNMLOBKKN A0 KpavHEero cnos ob6nmuoBku, M;

- NNoLWaan ceyeHnst oGMLOBOK Ha eAMHULY LUMPWHBI, M 2 m;

- MOMEHTbI MHEPLIMU OBNULIOBOK Ha eAMHULY LIMPUHLI, M 4/

- Nnowaak cevyeHnsa npoaonbHoro pebpa, m 2,

- ToNLMHa nNpogonkHoro peGpa, m;

- LULMPMHa KneeBoro wBa B Mecte coeguHeHunsa 06nMLOBKU 1 npoaonbHOro pe6pa, M;

- paccToaHne mexay To4edYHbIM1 coegnHeHNnAMN 0o6n1uoBKU 1 npoaonbHoOro pe6pa, M;

- MOMEHT MHEPLIMU CEYEHMSI KOHCTPYKLMM (Ha €4MHULYY LUMPWHDBI), M 4/m;

- MOMEHT UHepummn pebpa (Ha eanHULY LUMPUHBL), M 4/M;

- paccTosiHUA OT HEeWTpanbHOM OCU CeYEeHUS] KOHCTPYKLUMKU OO FreOMETPUYECKMX OCEN
06nNLIOBOK, M;

- MOMEHTbI COMPOTUBIEHMS CEYEHMUS KOHCTPYKLMN (Ha 64UHILLY LIMPUHBI), M /M;

- paccTosiHMA OT reoMeTpPUYECcKUX ocer MPOUNMPOBaHHBbIX OBMMLOBOK A0 KPanlHMX
¢ubp ceveHns oGNULOBOK, M;

- LUMpUHa y3K0171 Nosikn o6nMLOBKM 13 nponnNMpoBaHHOro HacTuna, Mm;

- LUMPWHA LUMPOKOW MOMKM 0BNMULOBKM 13 MPOUNMPOBAHHOIO HacTuUna, m.

5.2.1.2 PacyeTHble XxapakTepucTUkm maTepunaros:

B4

- MOAYnU yNpyrocT maTtepuana o6nuuosok, Ma;

- MOAYSb YNPYrocTu matepuana npounMpoBaHHOIo NcTa B KOHCTPyKUuK, Ma;

- MO4ynnb yNpyroctn neHonnacTtoBoro ytennuTend, Ma;
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- Mopynb ynpyroctu Matepuana pebpa KoHCTpykuum, MNa;

- koachbpuumeHT lNMyaccoHa MaTepuana ob6nnLOBOK;

- NPUBEAEHHbIN MoZyNb YNPYrocT MaTepuana o6nmuuoBok, Ma;

- MoZynb CABMra MaTepuana npogonsHoro pe6pa, Ma;

- Moaynb caBura ytennurens, Ma;

- KOI(UUMEHT FNMHENHOro TemnepaTypHOro pacliMpeHus matepuana o6nuuoBOK,
1/rpag;

- KO3(PPULUMEHT NUHENHOrO TemMnepaTypHOro paclLuMpeHus maTtepuana MnpoAoSibHbIX
pebep, 1/rpag;

- pac4yeTHOe conpoTuBiieHne matepuana 00n1LoBOK Npwn pacTsKeHUN n cxatuu, la;

- pac4yeTHOe conpoTuBiieHNne matepuana pe6pa NPV pacTsKeHUN K cxatuu, MNa;

- pac4yeTHOe conpoTunBIieHNe KneeBoro coegnHeHna Ha casur, Ma;

- pacyeTHOEe conpoTunBIieHNE yTennnuTenda npu pactaXXeHnn n cxatuum, Ma.

5.2.1.3 XapakTepuUCTUKN XECTKOCTU KOHCTPYKLINN:

Dy 5

J

5.2.1.4 Harpysku:

du

N

- UMNUHAPUYECKME XKECTKOCTU 06nnLoBOK, H-Mm;

- LMNMHAPUYECKas XeCTKOCTb KOHCTPYKUMK, H-m;

- MPOrmMG KOHCTPYKUMM, M.

- paBHOMEpPHO pacnpeaeneHHas pacyeTHas Harpyaka, Ma;

- paBHOMEPHO pacrnpeeneHHas HopMaTuBHas Harpyska, Ma;

- paBHOMEpPHO pacrnpefeneHHasi NpoAosibHas Harpy3ka Ha KOHCTPYKUMIO (Ha eauHuuy
WnpwuHbI), H/m.

5.2.1.5 Yeunu4a, gecbopmaunm n TemnepaTypsbl:



B bod - OMOpHbIE peakuun (Ha eavHULY LUMPUHBLI KOHCTPYKUMK), H/M;
ﬂ? ?c?
& - nonepeyHas cuna (Ha eamHULYy WUPWHBI KOHCTPYKUMK), H/m;
Qa bed - MonepeYHble CUMbl Haf OMOPaMM KOHCTPYKUMW (Ha eOVHWLY LUMPUHBI KOHCTPYKLMK),
ke H/w;
A - N3rnbaroLLUn MOMEHT B KOHCTPYKUUK (Ha eAnHULY WnpuHbl), H-m/m;
ME: - wnarnbawolwme MOMEHTbl Had oOnopamMu KOHCTPYKUMM (Ha eguHWLY  LUMPWHBI
26 KOHCTpyKUun), H-Mm/m;
Ml 53 - un3rnbaowme MOMEHTbI B OOHOMNPOMETHOW, ABYXMPONETHON W TPexnponeTHOn
» KOHCTPYKUMW (Ha eanHuly WnpuHbl), H-m/m;
ﬂl 5 - n3rnbarLme MOMeHTbI B 06NULIOBKE (Ha eauHULY LWNPWHBL), H-M/M;
Mf’m - M3rnbaroLwnii MOMEHT B KOHCTPYKLMM OT U3MEHEeHUs1 TemnepaTypbl U BNAaXHOCTH (Ha
€OVHULY LUMPWHBI KOHCTPYKUMK), H-M/Mm;
L0 - HOpMarbHasi cuna B KOHCTPYKUMW OT M3MEHEHWs1 TemnepaTypbl U BaXHOCTU (Ha
eaVHNLY LUMPUHBI KOHCTPYKUuK), Hiwm;
Ry - HOpManbHoOe ycunue B coeanHeHun pebpa ¢ o6nmuoBkon (Ha eanHULY OnNuHbl pebpa
P B HanpasrneHuu, nepneHanKynsapHOM CPeaMHHON noBepxHocTn), Hiwv;
T - casvraiolee ycunve B pebpax n coefmHeHusix pebep ¢ obnuuoBkaMmn (Ha eanmHuLy
OnvHbl pebpa), H/wm;
—f.m - OTHocuTenbHas pgedopmaunsa matepvana obnvuoBok 1, 2 npyu  M3MEHeHWUM
1,2 TemnepaTypbl UM BNAXHOCTV OBMULIOBKY;
i - TemnepaTtypa obnuuosku, °C;
fl:l - HavanbHas TemnepaTypa obnmuosku, °C;
i - TemMnepartypa Hapy>XHOW NOBEPXHOCTU KOHCTPyKuuK, °C;
H
f - TemMnepaTtypa BHyTPEHHEN NOBEPXHOCTU KOHCTPYKLMK, °C.
E
5.2.1.6 BHyTpeHHMEe ycunusa n HanpsKeHus:
Ty - HopMarbHOe HanpsixeHue B obnuuoBkax, Ma;
T - KacaTernbHoe HanpsbkeHne B obnuuoBske, Ma;



G - HopMarbHoe HanpsbxeHue B pebpe, Ma;

T - KacaTefbHble HanpsXKeHUs B KNEeeBOM COeauHeHUMM pebpa Cc  06GMMLIOBKOM
E KOHCTpYKUMK, MNa;

T - KacaTenbHble HanpskeHus B pebpe, MNa;

T - KacaTenbHble HanpshkeHWsi B MaTepuarne cpegHero crnos, Ma;

- KacaTesnbHble HanpsXXeHNs B ONOPHOM ceyeHnn, lMa;

z - HOpMarbHble HampsXeHWs B YyTennuTerne B HanpaeneHuu, neprneHanKynsapHoOM
CpeauHHOW NOBEPXHOCTU KOHCTpYKUmK, Ma.

5.2.2 XapakTepucTuka n3arubHoOm XXeCTKOCTU U MOMEHTbI CONMPOTUBIIEHUSA KOHCTPYKLIMIA

5.2.2.1 N3rubHble XKeCTKOCTN 0ONMLOBOK KapKacHbIX KOHCTPYKUMIA onpegenstTcs no dopmyne
Lya=Ea s (5.1)

5.2.2.2 3rmbHas xeCTKOCTb KapKaCHbIX KOHCTPYKLMIA onpeaenseTcs no opmynam:

- Npn OANHaKOBbIX MO MaTtepwuany, TonwnHe n ﬂpOCbI/IJ'II-O obnumuoBkax

T R Y "
==t +oh + 2 R | 52

- MpU pa3nu4HbIX obnuuoBkax (M3rmbHas KecTKkoCTb, NpMBEAEHHas K matepuany obnmuoskmn 1)

[ 2_ p—
HECR — By — LEE
D=2 A B 2n 4 B R P
B - = E ERY:)
—Fl +F2 (5.3)
y
5.2.2.3 MOMEHTbI CONPOTUBMNEHUSA CeYEHUs KapKacHbIX KOHCTPYKLUNUIA onpeaenstoTes no popmyrne
L
Ma=7 5.4
Bi(Hig+217) (5.4)

5.2.3 OnpepeneHve ycunun (HanpsbkeHMW) U NPOrMboB OT pPaBHOMEPHO pacnpeneneHHon
nonepevyHoOM Harpy3ku U TemnepaTtypHoro nepenaga

Yeunus, BO3HUKaOLWMEe B KapKacHbIX KOHCTPYKUMSAX OT TemnepaTypHoOro nepenaga, npuBefeHbl Ha
pucyHke 5.2.

Ycunus oT TemnepaTypHOro neperpesa

10



R, R, R
" [, I |
A < ! B A i Iz} c A < B C D
& ; 1 F-Y AT 1 -7 F -9 & X 1 F] =1 3 Y
MR R
R=0 R R, R
=0 Qe t Qg Qe } a,
QL = la,  @l=la,
M, M, M,
M=0 e | = [T
M 1 M| M.
_ _ / ™ S \
M m Es B =
a & a

PucyHok 5.2 - Ycunusa B uarnbaemoin orpaxgaroLen ogHoONponeTHon (a), AsyxnponetHon (6),
TPEXNPONETHOM (8) KOHCTPYKLUN
5.2.3.1 OnopHble peakuum 0AHOMNPONETHBIX KapKaCHbIX KOHCTPYKLUMIA ONpeaenstoTcs no gopmyne

R =05qg1. (5.9)
5.2.3.2 TllonepeyHas cwuna (MakcumanbHasi) pAns  OOHOMPOMETHbIX KapKaCHbIX  KOHCTPYKLUWUA
onpegensietcs no opmyrne

(g =05g]. (5.6)
5.2.3.3 WarnbGatowme MOMEHTbI B OOHOMPONETHbIX KapKacHbIX KOHCTPYKUMSIX (MakcuMarsbHble)
onpegensoTcs no opmyrne

M =0,125g1°. (5.7)
5.2.3.4 Casuraowme HanpskeHus B pebpax kapkacHbIX KOHCTPYKLUIA onpeaenstoTca no opmyne
(-5
T, =05
P cd - (5.8)

5.2.3.5 Cpasurawolme HanpskeHUst B KINeeBblX COeAUHeHUsX pebGep ¢ obnuLoBKaMK KapKaCHbIX
KOHCTPYKUMI onpeaenstoTcs no opmyrne

-8
Ty = 0,5 Q
[ ‘b.i: .
5.2.3.6 Cppuvrawowme ycunuss B TOYEYHbIX MeTannuMyeckux coedvHeHusx pebep ¢ obnuuoskamu
KapKaCHbIX KOHCTPYKLMI onpegensTcs no gopmyne

(5.9)

B

N

T=050 _ (5.10)*

* CDopmyna COOTBETCTBYET opurmHany. - I'Ipvlmeanme n3rotoBuTens 6asbl JaHHbIX.

5.2.3.7 HopmanbHble HanpsbkeHust (MakcuMMarbHble) B OOMMUOBKAX KapKacHbIX KOHCTPYKUWUA C
obpamnsowmumn pebpamm onpegensitoTcs no opmyne

M
W 2K, (5.11)

Gjg=

roe i onpegensietcsi no chopmyne (5.13).

11



5.2.3.8 MakcumaneHble npornbbl  KapkacHbIX KOHCTPYKUWMA OT paBHOMEPHO pacnpeneneHHoun
nonepeyvHon Harpysku onpeaensitoTcs ANnd OAHOMPOMETHbIX KapKaCHbIX KOHCTPYKUUA ¢ oBpamnsowumm
pebpamu no opmynam:

4
Gyl

sz,mBD-Q , (5.12)

(=1
RS T Ky Kao

Ky, K5vn £5co0TBETCTBEHHO paBHbI:

E, F
K= +024_F P

B, F B (5.13)
£y :1+4,8%Li
GPFPE ; (5.14)
2
Gel™ '

HH - koadpdbmumeHT, onpeaensieMsli no rpaduky Ha pucyHke 5.3.

3.
1.0
—
—
""\-\.\_\_\_‘-\-‘-\-
0,8 “‘*hx&\
[
]
0.6 a
0 0.1 0,2 0.3 0.4 0.5 T

PucyHok 5.3 - 3HaueHnnsa kosdpuumneHTa ‘9-1

5.2.4 CxaTo-U30rHyTble KapKacCHble KOHCTPYKUWMU, onpeaeneHue ycunum (HanpsbkeHum) wm
npornéoB OT paBHOMEPHO pacnpenesieHHOW Nonepe4yHon U NPoAONILHOW Harpy3okK

5.2.41 Ycunua B OOHOMPOMETHBLIX KapKacHbIX KOHCTPYKUMAX OT PaBHOMEPHO pacnpedeneHHoi
nonepeyYHoin Harpy3Kku U BHELIEHTPEHHOW UMW LEHTparbHOW NPoaoSbHON Harpy3ku onpeaensaTcs:

- OMOpHbIE peakuuu - no copmyne (5.5), nonepeyHas cuna (MakcumansHas) - no popmyrne

Q:D,5QE+B,IN%; (516)

- n3rndaroLwmnn MOMeHT (MakcumarnbHbIi) - No dopmyne

M =0,12541% + N7, (5.17)

12



roe ./ onpepensetcs no copmyne (5.23).
5.2.4.2 Cppurawowime HanpsbkeHuss B pebpax u ero coefuHeHusiXx ¢ obnmuoBkaMu Ans KapKacHbIX
KOHCTPYKLMIA onpegenstoTcsa no gopmynam (5.8)-(5.10).

5.2.4.3 HopmanbHble HanpsikeHusi (MakCUMarnbHble) B KapKacCHbIX KOHCTPYKLUSX ¢ obOpaMnstolmmm
pebpamu onpeaensoTcs No hopmynam:

- 4ns o6nmLoBOK

5 N + A
2= -
Fpta Wip K- (5.18)

roe E i) (5.19)

Pt =P +Fy 22+ 2F, =2

El El - Ansa obnuuoskm 1;
FoenB i p o o
mpd T IE_2+ 2t PE - Ansa o6nMLOoBKY 2;

£} npunnmaeTcs B cootseTcTBUM C (5.14);
- ons pebep

N M 2158
H'?lg 2H12 +512 , (5.21)

By (5.22)

5.2.4.4 MakcumanbHble NporMbbl  OAHOMPONETHLIX KapKaCHbIX KOHCTPYKUWA OT pPaBHOMEPHO
pacnpefeneHHon MornepevyHon Harpyskm W BHELEHTPEHHO MNPUNOXEHHOW MPOAOSIbHON  Harpysku
onpegenaTcs:

- ONs KapKacHbIX KOHCTPYKLUWUIA ¢ oGpamnsitowmmmn pedpammu no hopmyre

M1 +01g,0°]
(Mep— M) (5.23)

£ =0408

roe My - HopMaTUBHOE 3HAYEHWEe CKUMAIOLLEN HAarpy3ki (Ha eaVHULY LUMPWHBI KOHCTPYKLUMK), H/M.

5.2.5 OnpepeneHue ycunuin m npormboB KapKaCcHbIX KOHCTPYKUUIA OT U3SMEHEHUS TeMMNepaTyp U
BNaXXHOCTU (PUCYHOK 5.2)

5.2.5.1 Ycunus (MakcumarnbHble) B OAQHOMNPONETHbIX KapKacHbIX KOHCTPYKUMSX C 0BpamMmsommm
pebpamu onpeaensaoTcs No opMynam:

- narnbarome MOMEHTbI:

2t =Ef1,m E5 —EB’”:'FQSQ 0,5(A" 1~;.r1 + 2 2 Vo) EpFphy, (5.24)

- NPOAOJSIbHbIE CUJbI:

13



WO T E R -ER EyF 05 (Eféff +E“§°§)EPFP, (5.25)

rae 12 - koadhuumeHTbl, onpeaensembie no rpaukam (pUcyHok 5.4);
31; - CcTaTU4eckne MOMEHTbl OONMMUOBOK OTHOCUTENbHO HENTPanbHOM OCU CEYEHUS] KapKacCHOW

KOHCTPYKLUNW.

[MonoxeHne HeWTpanbHOM OCKU KapKaCHOW KOHCTPYKUUKM (pacCTOsiHMe OT HenTpanbHOM ocu [0
Hambornee yganeHHoM TO4kM OBLINBKN) onpegensaeTcsa no opmyne

R E (e +23)+ PyEyzy + 2R, B (0,5 +2;)

Z|:| —— p——
. 5.26
RE +FE, +2F,E, (5.26)
Yoo ¥z
0.5 — Ve
.,-o-"'""-'_'-r
0.4 —
]
0.3 /’/
0,2 f,/ .
'_'_,_,_;—-"_'_'_ il
0,1 / —1 ]
0 / ,.-""F#f 2H i,
XUIE1 T5-12 |25 |3 |36 |4 |45 2H, +0,
0,1 =

-3:2 / =
os]

06

=07

PucyHok 5.4 - 'padmk ans onpeneneHns KOaMMOUUMEHTOB 12

5.2.5.2 HopwmanbHble HanpsbkeHus (MakcumarnbHble) B OBNULOBKax OOHOMPOMETHbIX KapKaCHbIX
KOHCTPYKLMIA ¢ oOpamnsowmmm pedpamum onpegensaTcsa no dopmyne

- NSt KOHCTPYKUUIA C NAOCKUMW OBGNMLOBKaMM

whe Mf’m(H1,2 +21) iw
* ~4i) (5.27)
By Bplm ' '

31{,’53 = E,E

14



raoe El Fl 1 EE FQ (5.28)
Bl + 5,0, (5.29)

5.2.5.3 HopmanbHble HanpskeHuss (MakcumanbHble) B oObpamnswoLimx pebpax OAHOMPOMETHbIX
KapKaCHbIX KOHCTPYKLMI CO CTOPOHbI 06mMuoBok (5.1) 1 (5.2) onpegenstoTca no popmyne

.o e +":1'{{,&:'("?1,3_31jl £
%5 =By| gt 55 —Ai (5.30)
peap PP

5.2.5.4 Cpeuraiowme HanpsbkeHnss (MakcuMmarbHble) B obpamnsiowmx pebpax OAHOMPONETHbLIX
KapKaCHbIX KOHCTPYKUMI onpeaensTcs no opmyne

T

_fom=s =fom=
b _ 4o R -5 A
F i :

5.2.5.5 Casuratowme HanpsxeHns (MakcMarnbHbl€) B KNeeBbIX CoeanHeHnsx obpamnsowmx pebep ¢
06nmuoBKamMmn OAHOMNPONETHBIX KapKaCHbIX KOHCTPYKUMIA ONPeaensaoTcs no gopmyne

(5.31)

Mmoo
o _ HOOR TRy
¥ Byl : (5.32)
5.2.5.6 Casurawowme ycunms (MakcumarnbHble) B TOYEYHbIX METannmMyeckux U Krneemetannmyeckmx

coeguHeHusax obpamnswowmx pebep ¢ obnuuoBKkamMy B OOHOMNPOMETHbIX KapKaCHbIX KOHCTPYKLMAX
onpeaensloTcs no opmyrne

_4@l°F -3 Rl
: |

5.2.5.7 MakcumanbHble nNporMbbl  KapkacHbIX KOHCTPYKUMA OT  TeEMNepaTypHO-BIAXXKHOCTHbIX
BO30ENCTBUIN ANs OAHOMPONETHBIX KapKacHbIX KOHCTPYKLMI ¢ obpamnsiowmmn pebpamm onpegensitoTcs no

dopmyne

The (5.33)

2

M

F=01252"

Eply -

5.2.6 TpoBepka nNpPOYHOCTM (YCTOMYMBOCTU) U IKECTKOCTU KapKaCHbIX oOrpaxagarLmx
KOHCTPYKLUN

(5.34)

5.2.6.1 MpOYHOCTb U XECTKOCTb KapKacCHbIX KOHCTPYKUWIA criegyeT NPOBEPSiTb MO MakCUManbHbIM
3HaYEHUsIM HanpsHkeHWA U NpPornboB, COOTBETCTBYHOLUMM HEBLIFOAHEMLLEMY COYETAHUIO Harpy3ok WU
TemnepaTypHO-BMNaXXHOCTHbIM BO34ENCTBUSIM.

5.2.6.2 TpoYHOCTb yTennuTensa KapKacHbIX KOHCTPYKLUMW, MPUMEHSIEMbIX B KayecTBe 3NeMeHTOB

NOKPLITUA, NPU OENCTBUM KPATKOBPEMEHHOW MECTHOW HarpysKku, BO3HUKaKOLEN Npy ABVXEHUM MO MOKPLITUIO
UNU NpY CKNaganpoBaHNN rpy30B Ha NOKPLITUW, AOMOMHUTENBLHO NPOBEPSIETCS No opmyrne

cf=F, =R, (5.35)

raoe £y, - MMT@HCMBHOCTb MECTHOIA HarpyaKu, Kr/cm = .

5.2.6.3 TllpoyHocTb OGpamnsAlwmux pebep KapKacHbIX KOHCTPYKLUMI NPOBEpPSieTCA CO CTOPOHbI
obnumuoBok 1, 2 no hopmynam:

15



2Hin-83 ¢
=0, Fop" =
Pz~ CL2 2H 5 +84 T . (5.36)

Tp =Ry, (5.37)

Cpaxn = Op T4T5 SRy (5.38)

5.2.6.4 lMpoyHocTb obpamnsowmx pedep KapkacHbIX KOHCTPYKUMI C 0BnuuoBKamMu M3 maTepuanos,
NoABEPKEHHbIX KOPOBNEHN0 Npu HepaBHOMEPHOM HabyxaHun (yCyLUKe), AOMONHUTENBHO NPOBEPSIETCS MO

dopmyne
Oarp = of(O5)7 +419 <R, (5.39)

roe G; onpegensieTcs no gopmyrne

t g Kot~ K)05E,B

H B (5.41)
30ecb o Dl DE ,

KPLQ - KPUBM3HA KOpobneHnss obnnLOBOK BerieacTeme HabyxaHus (ycywku), 1/cm.

5.2.6.5 lNMpo4yHoCTb coeauHeHun obpamnswmux pedbep ¢ obnuuoBKaMn B KapKacCHbIX KOHCTPYKLMSX
ANs KneeBblX COeAVHEHWI NpoBepsieTcs no dopmyne

Tomar = &p. (5.42)
5.2.6.6 TpOYHOCTL TOYEYUHbIX KNneemeTannMyecknx KU MeTannuyeckux (3aknenoyHbiX, BUHTOBbIX,
TOYEYHbIX CBapHbIX) coeanHeHun pebep ¢ obnvuoBkamu T npoBepsaeTcs No opmyne

T <N, (5.43)

roe N.;p - pacyeTHOE yCUnne Ha OfHY CUIIOBYH TOUKY Npu cpe3e (CMATUN).

5.2.6.7 Kneemetannuieckne coeanHeHUs XPU3OTUITLUEMEHTHbLIX JINCTOB, CTEeKnomnactuka wu
OpeBeCHbIX NMUCTOBLIX MaTepuanoB Ha 3MOKCUOHbIX, (beHOJ'IbeIX n I'IOJ'II/ISqDI/IprIX Kneax npoBepArTcA Ha
NPOYHOCTb KaK KreeBble.

5.2.6.8 TNpoyHOCTb OBNULOBOK KapKacCHbIX KOHCTPYKLUWA MPOBEpAEeTCs ANS pacTAHYTbIX OGNULOBOK
(pacTaHyTbIX NOMOK NPOKMIIsA) NO YCNOBUIO

GER,. (5.44)

5.2.6.9 TpoyHOCTb (YCTOMYMBOCTB) OBNMLIOBOK KapKaCHbIX KOHCTPYKUMI NpOBepsieTcd AN CKaTblX
06nMUOBOK (CXaTbIX NOMOK NPOMUNS) NO YCNOBUIO

TR, Cxp. (5.45)
5.2.6.10 Mpo4HOCTb 0b6pamnsioLLmx pebep kKapkacHbIX KOHCTPYKUUA onpedensieTcsa no oopmynam:

-B paCTﬂHyTOVI 30He
op =Ry, (5.46)
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- B CXXaToW 30He

Op SRy, (5.47)

5.2.6.11 T[lpepenbHoe HanpshkeHWe nMOCKOM CXaToM OOMULOBKA KapKaCHbIX KOHCTPYKLMN
onpepenseTcs:

a) ucxoas U3 MPOYHOCTM yTEeNnnuTens no dopmyne

3 2
_ 04633 /B, B -

- <
o 2.2 e (5.48)
o\ B 8

roe ox- cTpena MecTHOW HadanbHoW Normbu* obnnuoBKK, M.

* TekcT OOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoButens 6asbl AaHHbIX.

I'IpM 3TOM [OITKHO ObITb BbIMNOMHEHO ycrnoBue:

; (5.49)
0) ncxodst M3 yCTomumMBOCTU OBNMLIOBKM MO chopmMynam:
- ANs MeTannunyecknx obnmuoBok
pr = cprR , (5.50)
P Y
o mE, 3 E* :
rae Y - KO3MPDULMEHT, NPUHUMAEMBIYA NO rpaduky Pl ™ 5 Ha pucyHke 5.5;
- Ans 06rMLOBOK M3 NPOYNX MaTepuarnos
. _R
S (5.51)
& m
M=

roe #: - OTHOCUTEIbHbIN QKCLUEeHTpucuTeT

ol

17



P
1.0

] _
| m=005
0,9 —:—:;—__““ e
—._\_\_\_\_\_\_H ¥
— | om—] T~
DIB _\_\_'_\_\_\_‘_‘—‘——\. -\-\-\‘H—\-\-‘—H\
0.7 — T “‘H,\\H
i P— ] "'\-\.\_‘_\_H '\\-‘—H
— |
o &HR?\:::‘-\ER
05— 20 “——_______h‘__hh RE%
1.4 3.0 e |
, e — —
gap—T——— a0 ——__________q__—_———________%
. o I
0.2
B0 75 100 125 150 175 200 225 250 275 ano
ATHMHHAR F
_ apd
| : : : : : : | ReVE(T)
100 150 200 250 300 350 400
Crans

PucyHok 5.5 - 'padpuk ans onpepenenuns Pep

5.2.6.12 TllpegenbHoe  HampsikeHue  ropupoBaHHOM  CxaToW  OBMWMLOBKM  BOSMHMUCTOrO,
CMHyCcOMganbHOrO M nunbYaToro npocdwuns onpegenserca no 5.2.6.11, npuvyem 3a BeENUYUHY
& NPMHUMaeTCs ToMWMHa NpUBEAEHHON MITOCKON O6NULIOBKM, 3KBMBANEHTHOM Mo [ 1 & .

5.2.6.13 TlpegenbHoe HamnpsbkeHne ropUPOBaAHHON CXaTolW OONMUOBKM TpaneunmeBUaHOro U
pebpucToro npodunen onpeaenseTcs:

a) ucxoast U3 NPOYHOCTM NeHomnnacra no opmyne
Cpp = $C;, (5.52)

roe - onpegensertca no rpadukam (D(FED,","], COOTBETCTBYIOLLMM MPUHATBIM MaTtepuanam oOnuuoBKU r
cpeaHero cnosi (pucyHok 5.6);

hp=h 10,
%1, - BbICOTA rogopa;

¥ - KOOPULIMEHT 3anonHeHMs Npoduna rodpa, pasHblin /&

F,, - nnowanb HaKkmoHHbIX 1 MIOCKUX COOTBETCTBEHHO Y4YaCTKOB NPOMUASA Ha ASfMHE, PaBHOIA
wary npochuns;

©0) ucxopast M3 yCTtomumBoCTM 00NMLIOBKKM NO hopmyne

Oxp = PrpOr, (5.53)

8}
o T
rae Y - KO3MPDUUMEHT, NPUHUMAEMBIA NO rpaduky [m ij Ha pUCYHKe 5.7;
o o _ m
71 - OTHOCUTESbHbIN SKCLEHTPUCUTET, paBHbIn ## = 2 |
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1,654 1=
_ el 2
&, - nnowagb 1 MOMEHT CONPOTUBNEHUSA NPOuns O = ? ) H;'r :

.- war npodpuns.

PacyeTHan BenuunHa npenenbHoro (KpUTMYECKOro) HanpspkeHus cxkaTol obnMLoBKM NpUHUMaeTCs
Kak MeHbLLee 13 3Ha4YeHunn, onpegeneHHblx no dopmynam (5.53) n (5.54).
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PucyHok 5.7 - Tpadpuk ans onpepenenunst Pep

5.2.6.14 KpuTtudeckoe HanpsikeHMe noTepu MECTHOMW YCTOMYMBOCTM MAOCKUMX Y4aCTKOB CXKaToW
NpodMnMpoBaHHOM 0BNMLIOBKM KapKaCHbBIX KOHCTPYKLMIA onpegenseTtcs no dopmyne
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(8}
GK:EDE(EJ , (5.54)

roe & =Anmm B =25q; P- K0aPdULMEHT, NPUMEHSIEMBIN MO rpaduKy Ha puUcyHke 5.8 B 3aBUCMMOCTM OT

L
napameTpos E Al E , NPy 3TOM OnA CTalibHbIX 00nMLoBOK ﬁKpcnep,yeT NpUHNUMaTb He bonee K ana

antioM1H1eBbIX 0BNMLOBOK Npu Ty = 0.7 X cnepyet BBOAUTbL NONPABOYHBIN KOIMULIMEHT, YUUTLIBAIOLLMI

OTKITOHEHME Ouarpammbl  "HanpsbkeHue-gedopmaumnsa” maTepmana obnMUOBOK OT 3akoHa [yka (B
COOTBETCTBMM C yKaszaHUAMM COOTBETCTBYIOLLEero pasgena Cll 128.13330).

i

B0
&0 f,r
40 =By’

T =oE( tl:' ,."‘
30 .“X

/]
//

20 7
10 /*‘/’

=

PucyHok 5.8 - Npadomk onsa onpegeneHus
5.2.6.15 Kputnyeckas cuna notepu obLien yCTOMYMBOCTU OT LEHTPaNbHO NPUMOXEHHON NPOAONbHOM
Harpyskv onpegensietcs Ans KapkacHbIX KOHCTPYKUMIA ¢ obpamnsiowmumm pebpamm no dopmyrne

1
N'= N, (5.55)
5.2.6.16 XKeCTKOCTb KapKaCHbIX KOHCTPYKLUMIA NPOBEPSAETCA U3 YCMOBUS, YTOObI UX MakcumarnbHbIA
nporuno, COOTBETCTBYIOLLUN HeBbIrogHeNLLEMY COYeTaHuIo HOPMaTUBHbIX Harpysok n
TemnepaTypHO-BNaXXHOCTHbLIX BO34ENCTBUI, HE NPEBbILLAN HOPMUPYEMOW NPeAenbHON BEMNUYMHDI:
Jax | S
] [ ] } (5.56)

J
roe |:T - HOpMUPYEMBbIV NpeAenbHbIN OTHOCUTENbHBLIN NPOrune.

5.3 PacuyeT OBYXCNOWHbIX Orpaxaarolmnx KOHCTPYKLUUN
5.3.1 O603Ha4YeHNA ANA ABYXCIIOMHOM Orpaxaarollen KOHCTPYKLUK

5.3.1.1 F'eomeTpuryecKne XxapakTepPUCTUKN KOHCTPYKL MK (PUCYHOK 5.9):
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a - NPoAONbHbIN paspes; 6 - ANeMeHT NonepevyHoOro ceveHus

PucyHok 5.9 - Cxema AByXCNONHOW OrpaxaatoLlent KOHCTPYKLUnn
- pacyeTHbIN NporeT orpaxaatoLLen KOHCTPYKUNN, M;
- BbICOTa KOHCTPYKUUN, M;

- paccTosiHMe OT HeWuTpanbHOM OCKM OOMMLUOBKM A0 KpalHero BHYTPEHHEro BOSIOKHA MOMKu
npodunsa o6nMLoBKK, M;

- paccTosiHMe OT HeWTpanbHOM Ocu OBNMMLOBKM [0 KpaWHero Hapy>XHOro BOMOKHA MOMKu
npocunsa o6nMuoBKK, M;

- paccTosiHue OT HenTpanbHOW OCU ABYXCIMOWHOW KOHCTPYKUMW OO0 KpaWHEro HapyXHOoro
BOJIOKHA YTENNUTENs Ha Norke npoduns o6nmuoBku, M;

- paccTosiHie MexXOy HewuTparnbHbIMW OCSMW [ABYXCMOWHOW Orpaaarollen KOHCTPYKUUU U
HeWTpanbHOW OCblo YTennuTens, m;

- paccTosiHMe Mexay HewTpanbHbIMW OCAMMW [ABYXCMOWHOW Orpakgalollen KOHCTPYKLUUU u
HelTpanbHON OCblo 0BNULOBKU, M;

- nnowagb ceyeHns npodunsa o6rMLOBKN Ha €4MHULLY LMPUHBI, M 2 m;
- nrowanb CeYeHus yTennuTens Ha eauHMLY LWMPUHbI, M 2 Im;
- MOMEHT UHepLUMM Npochunst 06NNLIOBKU HA €AVNHULY LUMPWUHDBI, M 4/M;

- MOMEHT nHepuumn ytennutenda Ha eauHuLy WnMpuHbl, M 4/M;

- NpornG orpaxaatoLen KOHCTPYKUUK, M.

5.3.1.2 Pac4yeTHble xapaKTepuUCTMK1 maTepuanos:

E

- MoAynb ynpyrocTv Matepmana o6nuuoBok, Ma;
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A - Mopynb ynpyrocT Matepuana ytennutens, MNa;

E - pac4yeTHOe conpoTuBIiieHNne matepuana 00nMLoBOK pacTsKeHuto-cxatuio, la;
R_ - pacyeTHOE COMPOTMBIEHME MaTepumana yTennuTensa pacTsaxeHuo-cxaTuto, MNa.
1

5.3.1.3 XapakTep1CTUKM XeCTKOCTU OBYXCITOMHOM OrpadkAaloLLEeNn KOHCTPYKLIMK

N3rmbHasa >xeCcTKoCTb OOMMULIOBKM [BYXCMONHOW OrpaxgalwoLllen KOHCTPYKUMKM onpegenseTcs no
dopmyne

D=F.7. (5.57)
M3rmbHasa XeCTKOCTb [ABYXCMOWHOMW Orpaxaaroller KOHCTPYKUMM C Hecylen npodunmpoBaHHON
obnuuoBkon onpegenseTcs no gopmyne

D=(I+AaE+ (I + AatE; (5.58)
_ o
1‘122 +.t‘g!-Z]-2 E!
=
roe H_I_AJE_: - paccTosiHMe OT HEeMTParnbHOW OCU CeYeHWUs OBYXCMOWHOW KOHCTPYKUMM OO
B

Hanbonee yaaneHHoOWM BHELIHEW TOUKM 0OMMLIOBKM.
MoOMeHTbI CONPOTUBIIEHNS CEYEHUST KOHCTPYKLMM OMNpeaensitoTes no hopMmyrnam:

- C BHELUHEW CTOPOHbI METANIMYeckon 00nmnLoBKN

D
1= =—]_.
B lazt+z) (5-59)
- CO CTOPOHbDbI NMNCTa, NPUMbIKaAKOLEro K yTenyimTersnto,
b

Bz -a3) (5.60)
5.3.1.4 Harpysku n BO3OencTBus:

W

#} - paBHOMEpPHO pacnpeaeneHHas Harpyska, Ma;

g - HOpMaTMBHasi PaBHOMEPHO pacnpeaerneHHas Harpyska, Ma.
H

5.3.1.5 Ycunusa v nporndebl oT paBHOMEPHO pacrnpefeneHHOn Harpy3ku

O6Go3HadyeHnss ycunuii  Ons OBYXCIOMHOW  Orpagalowen  KOHCTPYKUMM OT  paBHOMEPHO
pacrnpeneneHHon Harpy3ku NpMBeAeHbl Ha pUCyHke 5.2.

RA - OnopHas peakums KpariHel NeBow onopbl (Ha eAVHNULY LUMPUHBI OrPaXXaatoLwent KOHCTPYKLK),
H/wm;
RB - OMNopHas peakuust NPOMEXYTOYHOW OMopbl ABYXMNPONETHOW N TPEXNPONETHON orpaxaatoLen

KOHCTPYKUMY (Ha eAnHULY LUMPWHBI OrpakaatoLlen KOHCTpyKumm), Him;

Q - nonepeyHas cuna (Ha eauHULY LUMPUHBI orpaxaatoLen KOHCTpyKumnn), Him;
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{a

Cp1

Cra

Mg

J

- NepepesbiBaloLLlasi cuna Hag kpaviHern onopoi, H/wm;

- oTpuuaTtenbHas nepepesbiBalollas cuna Hag NPOMEXYTOYHON ONOPOoN (Ha eavHULY LUMPWHDI
orpaxaaroLien KoHCTpyKuum), H/m;

- NMoNoXuTenbHas nepepesbiBatoLLlas cuna Hag NPoOMEXYTOYHOM OMNopoW (Ha eQUHULY LUMPUHbI
orpaxgatoLen KoHCTpykumm), Him;

- n3rmbaroLwmii MOMEHT B OrpakAatoLLen KOHCTPYKUMM (Ha eAWHMLY LUMPWHBI Orpaxaarowen
KOHCTPYKUun), H-m/m;

- MakCuMarbHbIA M3rnbalomi MOMEHT B MporieTe orpaxaatollent KOHCTPYKUMM (Ha eguHuly
LUMPWHBI orpakaaroLwen KOHCTPYKLmK), H-m/m;

- MakcumarnbHbI U3rMbalWMn  MOMEHT Hag MNPOMEXYTOYHOM OMopoKr orpaxagaroLen
KOHCTPYKUUW (Ha eAVHMLY LUMPWHBI OrpadkaaroLlen KOHCTpyKumm), H-m/wm;

- MaKcuUMarbHbIi NPOrMb orpaxaaroLen KOHCTPYKUMA, M.

lMpumeyaHue - B pacyeTHbIx hopmynax 3anvcaHbl yeunus u npornbbl TONbKO ANS NEBON NMOMOBUHbI
ONVHBbI OTrPaXXAaatoLen KOHCTPYKUMK (MO PUCYHKY 5.2) BBUAY CUMMETPUN CTaTUYECKON CXEMbl OrpaxaatoLLen
KOHCTPYKUMKN 1 pacnpeaeneHns Harpy3ok (TemnepaTyp) no ee AnvHe.

5.3.2 OnpepgeneHve ycunum M NPOrMGoB ABYXCIIOMHOM oOrpaxaarlerd KOHCTPYKUuUM OT
paBHOMepPHO pacnpeneneHHON Harpy3Ku

5.3.2.1 OnopHas peakums onpegenseTcd no popmynam:

- ONs OQHONPOSIETHOM ABYXCIIOMHOMW OrpaxaatoLemn KOHCTPYKLUUK

RA = RE' = 0,5(3'.','1 ;
- ONs ABYXMPOMNETHOW orpaxaatoLlen KOHCTPYKLUN
Rq=037541;
Rp=1250g;
- AN TpexnponeTHOM orpaxgatoLLlent KOHCTPYKLUUK
Ry=04q;
Rp=11qgl.

(5.61)

(5.62)

(5.63)

(5.64)

(5.65)

5.3.2.2 Tlonepe4yHble cwnbl (MakcumanbHble) AN OBYXCIOWHBIX OFPadKAatoLWMX  KOHCTPYKLUA
onpegensaiTcsa no popmynam:

- ANsi OOHOMPOJETHON orpaxaatoLLleit KOHCTPYKLMK

a=05g!;

- ONs ABYXMPONETHON orpaxkgatoLlen KOHCTPYKLUN

04 =07375¢!;

U =06254/;

- ANsl TPEXNPONEeTHON orpaxaatoLen KOHCTPYKLMK

(g =04ql;
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g =064, (5.70)

QBE = [:',5 gf. (5.71)
5.3.2.3 Wsrubarowme MOMEHTbl B [OBYXCMOMHbIX Orpaxaarolmnx KOHCTPYKUMUSX (MakCcUMarnbHbIE)
onpegenaTca no opmMynam:

- ANA OHOMPONETHOMN orpaxaaroLleil KOHCTPYKLMK

My =0125¢%; (5.72)

- ANA ABYXNPONETHOW orpaxaatoLieit KOHCTPYKLIMK
M| = 0,07 gi%; (5.73)
Mg =-0125¢i%; (5.74)

- ANS TPEXNPONETHON OrpadKAaoLLEN KOHCTPYKLMM
M| =0,0841%; (5.75)
My =0,02541%; (5.76)
Mg = 01004 (5.77)

5.3.2.4 HopmanbHble HanpshkeHus (MakcumarnbHbIEe) T2 B 00nmuoBKax ABYXCITOMHbIX Orpa)aaroLLmx
KOHCTPYKLMIA onpegensioTcs no goopmynam:

- B KpaMHMNX TOYKaX CEYEHUsT HeCyLL e OBMULIOBKM Orpaxaatolen KOHCTPYKLUK

— M

2= (5.78)

- B KpaniHeM, Hambonee yaaneHHOM OT HEWTParbHOW OCU Croe yTENNUTENst HopMaribHOe HanpsiXeHne

o = MEz) & 2o

i ] T - (5.79)

5.3.2.5 MakcumanbHble nNpornbbl OBYXCIOWHbLIX Orpaxgaltwwmnx KOHCTPYKUMA OT paBHOMEPHO
pacrnpeneneHHon nonepeYyHon Harpy3km onpegensaTcs No opMmynam:

- ANsi OAHOMPONETHON orpaXxaatoLLleit KOHCTPYKLUK

4
Il
F=0013 :
o (5.80)
- ONs ABYXMPONETHON orpaxkgatoLlen KOHCTPYKLUN
4
Inf
= (0052 ==—.
i B (5.81)
- Ons TpexnponeTHOM orpaxaatoLLert KOHCTPYKLUK
4
I
= 000675 22—
i o - (5.82)

MakcmmanbHble MPormbbl CIIOUCTBIX OrpaXKAaroLMX KOHCTPYKLWA HE OOSDKHbI MPeBbiaTh 3HAYEHUN
npeaensHbIX Npornéos, npuseaeHHsix B Cl1 20.13330.

5.3.2.6 [lpoyHOCTb NpOMNMPOBaAHHOW Hecylleh OBMMLUOBKM  OBYXCMOWHOM  orpaxaatoLlen
KOHCTPYKLMM NpoBepsieTcs ANs pacTAaHYTon 06nNuUoBKKM (pacTsHYThIX NONOK npoduns) no opmyne
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TER,. (5.83)

5.3.2.7 [TlpoyHOCTb (YCTOMYMBOCTb) NPOUNNPOBAHHOW Hecyllen OOnULOBKN  OBYXCNOWHOMW
orpaxkgatoLlen KOHCTPYKLMM NPOBEpSeTCs AN CKaTbIX NONOK npoduns no opmyne

T=E, %. (5.84)

Kputnueckoe HanpsbkeHue ons cxaTbIX NOMoK HecyLlen 06nmLoBK/ GKP onpegensieTcs no 5.2.6.14.
5.3.2.8 lMpoyHOCTb YyTENNUTENS ABYXCNONHON orpaxgaroLlen KOHCTPYKUUN NpoBepaeTcs no popmyne

o =R (5.85)

6 [poekTMpoBaHMe oOrpaxaaroWnX KOHCTPYKUMA C 3PeKTUBHBIM yTennurenem u
TOHKONMUCTOBLIMU OGNULIOBKaMM U KOHCTPYKTUBHbIE peLUeHUs
6.1 Npun pa3paboTke NPOeKTOB 34aHW cnegyeT BbiNOnHATL TpebosaHma CI1 20.13330, CI 16.13330,
Crn 128.13330, CIM 64.13330.

6.2 CteneHb OTHECTOMKOCTU 30aHWUI U COOPYXEHUW C MCNOMNb30BaHNEM OrpadkKAaloLLIMX KOHCTPYKLMIA C
a(ppekTnBHbIM  yTENNUTENEM U  TOHKOMUCTOBbIMM  OBNMULOBKAMMK, Knaccbl WX YHKUMOHANBHON W
KOHCTPYKTMBHOW MOXAaPHOW OMaCHOCTU YKa3blBalOTCA B MNPOEKTHOW [OOKyMeHTauum Ha obbekTbl
KanuTanbHOro CTpoMTENbCTBA U KraccuduumpyoTcs B cCOOTBETCTBMM C [3].

6.3 YucneHHble 3HaYeHUs KpUTepreB OTHECEHMS OrpaxaatolmMx KOHCTPYKUMIA K MoKasaTensm
NOXXapHO-TEXHNYECKNX XapaKTepUCTUK OonpeaensioTcs B COOTBETCTBUM C METOoAaMu, YCTaHOBIIEHHLIMU B
FOCT P 56076.

6.4 KapkacHble orpaxpgalolme KOHCTPYKLUUW MPUMEHSAIOTCA C OAHOMPONETHOW CXEeMOW OnupaHus.
[ByxcnoviHble orpaxgaloLme KOHCTPYKUMN NPUMEHSAIOTCS C OAHOMPONETHON UMM MHOFONPOMETHOW CXeMOW
onvpaHus.

6.5 TonwwmHa cTtanbHbIX 06nuUOBOK MpuHMMaeTtca oT 0,5 (BHyTpeHHad) go 1,0 Mm (HapyxHas);
anomuHmesblx - 0,7-1,0 MM; M3 JUCTOBbIX, PYMOHHBIX MOMIMMEPHBLIX MaTepuanoB (CTEKMONMacTuK,
CTEKMNOTEKCTOMNMUT) - A0 3 MM; M3 PYIOHHBLIX KPOBENbHbLIX MaTepMaroB - 40 2 MM; U3 XPU3OTUNLEMEHTHbIX
nncToB - 6-10 MM; 13 6akenuanpoBaHHoW aHepsbl - 4-10 MM; U3 oPEeBECHOBOTOKHUCTLIX NANT - 2,5-6,0 MM.

6.6 PacctosHue mexay AedopMaLMOHHBIMU LWBAMU OrpaXaatoLLmMX KOHCTPYKLUMIA CTEH N MOKPLITUIA C
yyeToM TemnepaTtypHbix gedopmMauun [omkHO 6biTb He OGomnee 12-15 M u  onpemensitbCs  npu
NPOEKTUPOBAHUM.

6.7 Ha yyacTtke nonepeyHbIX CTbIKOB OrpakgatoLmx KOHCTPYKUMIA Kak MOKPbITUS, Tak U CTEH LUMPUHA
onopbl AOMKHa cocTaBnsaTb He MeHee 40 mM. LLnpuHa NpomMeyTOYHOW ONOpbl OrPadKAakLLMX KOHCTPYKLMM
OOMKHa cocTaBnaTb He MeHee 60 MM.

6.8 CTblkn orpaxgatroLmnx KOHCprKLI,VIIZ OOIMKHbI obecneyvnBaTb Tpe6yeMb|e TennoTtexHn4eckune,
3BYKOU3ONAUNOHHbIE, BOAOMU3ONAUMOHHbIE  MNOKasaTtesrin, a TakKkKe OrHECTOMKOCTb orpa>|<,1:|,a+0Lu,e|7|
KOHCTPYKLUNW.

6.9 Crblk orpaxgalowmnx KOHCTPYKUMA MNOKPbITUS WM CTEeH BO (PPOHTOHE unuM Topue 34aHus
BbINOMHAETCS C MPUMMbIKAHMEM 4epe3 repmeTuaupytowyto npoknagky. CTblik 3akpbiBaeTcd ¢apTykoM u3
-o6pasHoro nucta. 3a cyeT OTOOPTOBKM 3TOrO NUCTA Ha NPOMUNb OrPaXAaoLLUNX KOHCTPYKUMIA NMOKPLITUS
MCKMoYaeTcs copoc BoAbl C KPOBMM MO TOPLUY MK NO (OPOHTOHY 34aHUS.

6.10 YKNOH MOKPbITUST AN orpaxdatrolmx KOHCTPYKUMA C MeTaninyeckumu oOnvuoBKaMU LOHKEH
ObiITb He MmeHee 3° (5,2%) Ona nokpbiTus ©e3 nonepeyHbix CTbIkOB M 5° (8,7%) And nokpbiTust C
nonepeyHbIMn CTbikaMu. [N orpakgarolimMx KOHCTPYKUMA C OOMMUOBKAMU M3 PYFIOHHBLIX MOMMMEPHbIX
MaTepunanoB YKMNoH gorkeH coctaensaTtb oT 1,5% no 10 %.

6.11 B kapHW3HOM 4YacTu 30aHuA [OormKeH obecnedmBaTbCA CBEC OrpaxOarolmMX KOHCTPYKLUIA
MOKPbLITUSI HAZ, CTEHOBbLIM OrpaxaeHueM (pasmepom He meHee 200 Mm).
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6.12 C6poc BOAbI C KPOBMM B BOOOCTOUHbIN Xernob nponssoauTcs Yepes Boa00TOOMHMK.

6.13 KapkacHble orpaxgallwme KOHCTpyKuuMu (pucyHok bB.1) pomxkHbl oTBevaTb TpeboBaHUsIM
TEXHOMOMMYHOCTU UX U3rOTOBMEHWS.

6.14 O6nuuoBkM M obpamnsiowmne pebpa KapKacHbIX Orpaxgarwmnx KOHCTPYKUMIA MOryT ObiTb
BbIMOJSIHEHBI KaK M3 OQHOPOAHbIX, TaK U U3 PasHOPOAHbIX MaTepUanos.

6.15 Ecnu peGpa u 0GNULOBKM BbINOMHEHbI W3 OOHOPOAHLIX MaTepuanos, coeauHeHus
obpamnsitowmx pebep ¢ o6LIMBKaMU PEKOMEHOYETCS BbIMOMHATL KNeeMeTanmmyeckumu.

6.16 Ecnu pebpa wu 0ONMUOBKM BbINOMHEHbI W3 pPA3HOPOAHbLIX MaTepuarnoB, COeOUHEHUsI
obpamngawowmx pebep ¢ obnuuoBKaMM pPeEKOMeHAyeTCs BbIMOMHATbL MeTannuyeckumu. [lpu  aTom
COeIMHEHMNS OOMKHbI BbITb YNNOTHEHbI NyTEM NPOMAa3Kyu repMeTrKamu.

6.17 HpM coeanHeHun obnMUOBOK U3 XPU3OTUITLUEMEHTHbIX JIMCTOB C OepeBAHHbIMU 06paMJ'IFII'0L1J,VIMVI
pe6paM|/| OTBEPCTUA B 06nMLIOBKaxX OOIMKHbI npesBblillaTb AMaMeTp KpenexHoro arieMeHTa Ha 1-2 Mm.

6.18 KpenneHue kapkacHbIX OrpakaalolyX KOHCTPYKLUMIA K HEeCyliMM 3rieMeHTaM 34aHust crieayet
NPOBOAUTL B MECTax pacnorioXeHns obpamnsiowmx pedep.

6.19 [Onsa obecnevyeHns nNpPOYHOro coeduvHeHWs OobNMUOBOK W yTennutens B ABYXCMOWHbIX
orpaxaaroLLnx KOHCTPYKLUMSIX UCMONb3yeTCs ABYXKOMMOHEHTHbIN KMel Ha ypeTaHOBOW OCHOBE.

6.20 KpenneHne [OBYXCNOWHbIX OFPaXXOaroLWMX KOHCTPYKUMN K MNPOroHam pekomeHOyeTcs
OCYLLECTBMNATb COeAUHEHNAMN, AONyCKalWwumMn cBobogHoe AedhopMMpoBaHne orpaxaarLmx KOHCTPYKLMIA
B WX MIIOCKOCTW NPW Harpyskax u TemnepaTypHO-BNIAXXHOCTHbIX BO34ENCTBUSAX.

6.21 TMpoJonbHbIA M MOMEPEYHbIN CTbIK OBYXCIOMHbBIX OrpakaatolmnX KOHCTPYKUMWA MOKPbITUS C
HeMeTanIM4yeckumm o6MLOoBKaMK BbIMONTHAETCA B COOTBETCTBMM C PUCYHKOM B.2.

6.22 CnepyeT npedycMOTPeTb 3aLLMTy BCEX IMEMEHTOB OrpadkOaloLLUMX KOHCTPYKLUA OT KOPpO3uu B
cooTBeTcTBMU ¢ CI1 28.13330. Mpun aTomM cnegyeT NPMMEHSTL BOOOCTOMKNE NMOKPLITUS.

6.23 3awMTHbIe NOKPbITUS METanMMYeCKMX I3MEMEHTOB KPErnneHUn W 3afernku CTbIKOB AOSMKHbI
COOTBETCTBOBaTb MO KOPPO3MOHHOW CTOMKOCTU MOKPbITUAM METann4eckmx OONMMLOBOK U HE [OOIDKHbI
BbI3blBaTb KOHTAKTHOM KOpPpOo3un. bonTel, ranku, wanbsl 1 gpyrne getany 3feMeHTOB KpenneHUA AOMKHbI
ObITb OLMHKOBAHbLI NN KagMUMPOBaHbI. TOSMLWMHA 3aLLMTHONO METanIM4yeckoro MoKpbiTUS AOMMKHa ObITe He
MeHee 20 MKM.

6.24 KapkacHble M [OBYXCIOVHbIE KOHCTPYKUMM TPaHCTOPTUPYIOTCA BCEMU BUAAMKU TpaHcrnopTa B
ynakoBke, obecneuymBalolLleil COXpaHHOCTb M3[eNnuid, B COOTBETCTBUM C MpaBufiamMy MNepeBO3KU Tpy30B,
[AelCTBYIOWMMYM Ha KaxaoM Buae TpaHcnopTa. Mpu TpaHcnopTMpoBaHUM NaHesneil sanpellaeTcsl ycTaHoBKa
APYr1X rpy30B Ha MOBEPXHOCTb TPaHCMOPTHOW YNaKoBKM.

6.25 Pasrpysky TpaHCNOPTHbLIX YNakoBOK crieqyeT NPOBOAUTb BUIMOYHBLIM MOrpy34MKOM MMM KPaHOM C
MOMOLLBbI TpaBepChbl C 3aKPEMNSEMbIMA Ha HEW rpy30BbIMKM CTpONaMu (TEKCTUIbHbIMU neHTamu). [pu
pas3rpyske LEHTP TSHKECTU NakeTa AOMmKeH ObiTb COBMELLEH C LIEHTPOM TpaBepChbI.

6.26 KapkacHble M OBYXCIOWHblE KOHCTPYKUMM CrnedyeT XpaHuTb B yMNakoBke, obecneuymBatoLlen
BOJAOHENPOHNLIAEMOCTb NaHenen, B ckragax 3akpbiTOro Tuna WNM Mog HaBEeCcoM, 3aljuliatolmMm OoT
BO3OENCTBUS MPSIMbIX COMHEYHbIX Jlydel, aTMOC(epHbIX OCagKoB W Mbiu, C cobniogeHvem Mep
NpoTUBOMNOXapHoW BesonacHocTu. [lonyckaeTcsi BPEMEHHOE XpaHeHMe MOA OTKPbITOM HEGOM Mpu ycrnosum
YKPbITUS YaKoBKM BOAOHENPOHULLAEMBIM MaTepUarom.

MpunoxeHue A

Cxema onpepgeneHnss HOPpMaTUBHbIX U PacyYeTHbIX 3Ha4YeHU napamMeTpoB 3P PEeKTUBHBbIX
yTennurenen
A.1 Ncnonb3ya cpefHee 3HadeHWe napameTpoB YyTennuTens, ero CTaHOapTHOEe OTKIIOHEHME WU
W3MEHYMBOCTb MO pesynbTatam NpUeMo-CAaTOYHbIX UCTbITAHUIN yTennuTenen, HoOpMaTUBHbIE U pacyeTHble
3HavYeHWsa NapameTpoB ONpeaensaT B COOTBETCTBMM ¢ Tabnuuen A.1.
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Tabnuua A.1 - Cxema anga onpefeneHns HOpMaTUBHbBIX U PpacHEeTHbIX 3HAYEHUIN NapaMeTpoB yTennuTens

CpepHee 3HayeHWe napamMeTpa

ER =ZP?EH-.I'I?2

CTaHﬂ,apTHOG OTKINOHEeHMEe napameTpa

> (mpy — i)

BT ey
MNameHumBOCTL NapameTpa cp=0Cpimp
O6ecnevyeHHOCTb NapameTpa A1 HOPMaTUBHBIX 3HAYEHUI PR =095
TpebyeMbiit ypoBeHb MHAEKCA HaAEXHOCTU erf p=2,8+52
KoadhdmumeHT Beca oy =0g i m
Sfﬁ;;:i:ocgy:;#:jmzifnpeneneHMﬂ CTaHAapTU3MPOBAHHON ol = ! (Pe)

HopmaTusHoe 3HaueHre napameTpa npu obecredeHHocTn Fp

ml = Aip —cp® ()

KoathdumumeHT HagexHoCTV no matepuany

Yo = g {7 — CLpCpers ]

PacueTHoe 3HayeHne napameTtpa

RE = I

A.2 YacTHble k03 prLmMeHTbl HagexHOCTH BBOAAT B cooTBeTcTBUM ¢ TOCT 27751.

A.3 3HaueHve TpebyeMoro ypoBHS MHAEKCa HaaexHoCcTH €77 [SonpepensioT no cdopmyne

R-5

..,IDR +D§ )

roe R - 3HayeHue Hecyllen cnocoBbHOCTU, NPOYHOCTY;
& - 3HayeHve BO3OeNCTBMI (HarpysKkn);

L)p - 3HaveHve gycnepcum HecyLlem cnocoGHOCTU, MPOYHOCTY;

L) w- 3HaueHne gucnepcumn Bo3aencTBuiA (Harpyakm).

(A1)

A4 Cxema onpefeneHuss HOPMATMBHBIX W pacyeTHbIX 3HaYeHUn napameTpoB YyTennuTens no
anropuTMmy, ykasaHHomy B Tabnuue A.1, Ha npumepe MPOYHOCTU MPU CXKATUU MUHEPANOBaTHbIX NIUT MpK
obecneyeHHocTun 0,98 n TpebyeMom ypoBHe nHaekca HagexHoctu oT 3,0 go 5,2 npueeneHa B Tabnuue A.2.

Tabnuua A.2 - Cxema onpeaeneHus HOPMaTMBHBLIX W PacYETHbIX 3HAYeHW NapaMeTpoB YTEMnuTens Ha
npvmMepe NPOYHOCTU MPU CXKaTUM MUHEpPanoBaTHbIX NAUT U3 KAMEHHOW BaTbl nNpu obecneveHHocTn 0,98 n

Tpebyemom ypoBHe nHaekca HagexHocTtun ot 3,0 o 5,2

XapakTepucTuka

3HauyeHne

1 CpegHee 3HauyeHve PER , kMNa 102

102

102 102 102 102
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2 CTaHnapTHOE OTKIOHEHNE § & 20,83 20,83 20,83 20,83 20,83 20,83
3 ViaMeHdMBOCTb € f 0,2042 0,2042 0,2042 0,2042 | 0,2042 | 0,2042
4 OBecneYeHHOCTb PR 0,98 0,98 0,98 0,98 0,98 0,98
5 Tpebyemblili ypoBEHb MHAEKCA HAOEXKHOCTU 5,2 4.8 4.4 4 3,5 3
erf 3
6 KoabcpuumeHT Beca o jp 0,8 0,8 0,8 0.8 0.8 0.8
7 ObpaTHasa yHKUUS pacnpeaeneHms 2,0537 2,0537 2,0537 2,0537 | 2,0537 | 2,0537
CTaHOapTM3NMPOBAHHOM HOPMarnbHOW BENNYMHBI
®—1
8 HopmaTtuBHOe 3HadeHne napameTpa npu 59,22 59,22 59,22 59,22 59,22 59,22
obecneyeHHOCTH PR , mﬂ
9 KoahpmumMeHT HagexxHOCTH No matepuany, 3,8587 2,6903 2,3065 1,6755 | 1,3559 | 1,1387
BOCCTaHaBMMBaeMOMY MO HOPManbHOMY 3aKOHY
VR
10 PacyeTHoOe 3Ha4eHne napameTpa, 15,347 22,013 28,678 35,344 | 43,676 | 52,008
BOCCTaHaBMMBaEMOro No HopMasribHOMY 3aKOHY

H
RP

Mpunoxexne b
KoHCTpyKTUBHbIE pelueHus
H e/ g M

Ny/ \y/ |

/N \md

PucyHok B.1 - Tpumep KOHCTPYKTMBHOIO peLleHNsi KapKaCcHOW orpaxxaatoLen KOHCTPYKLMK




a- I'IpOﬂ,OJ'IbeIVI CTbIK; 6, 8 - nonepequm CTbIK

PucyHok B.2 - KpenneHne gByXCrnorHbIX orpaKgatowmx KOHCTPYKLUNIA K Kapkacy 3gaHus
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