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(AO «HWL, «CTtpoutenbcrBo») — LIeHTpanbHbIi Hay4HO-MCCea0BaTeNbCKMN MHCTUTYT CTPOUTENbHbLIX KOH-
cTpykuun umenn B.A. Kydyeperko (LUHUNCK nm. B.A. KyuyepeHko)

2 BHECEH TexHuyeckuMm kOMUMTETOM No ctaHgaptusauun TK 465 « CTpouTensCcTBO»

3 NOAroTOBNEH K YTBEPXXOEHWMIO OenapTameHTOM rpagoCTPOUTENbHON AEATENBHOCTU U apXMTEK-
Typbl MUHUCTEPCTBA CTPOUTENBLCTBA W XUIMLLHO-KOMMYHanbHOro xossncrea Poccuiickon ®egepauum (MuH-
cTpon Poccun)

4 YTBEPXIEH lNpukazom MuHucrepcrea CTpOUTENbLCTBA U XXUULHO-KOMMYHanNbHOTO xo3ancTea Poc-
cuiickon ®eaepauum ot 25 aekabpsa 2018 r. Ne 862/np n BBeaeH B aelcTBUE C 26 uioHs 2019 1.

5 SAPEMMCTPUPOBAH ®eaepanbHbiM areHTCTBOM N0 TEXHUYECKOMY PEryrnupoBaHUIoO U METPOSOrUK
(Poccrangapr)

6 BBEJEH BINEPBbIE

B cnyydae nepecmompa (3ameHbl) unu ommeHbl Hacmoswea0 ¢eoda npaesusl coomeememsyouiee yee-
domrneHue 6ydem onybriukoeaHo 8 ycmaHoeneHHOM riopsadke. Coomeememeyrowjas uHopmayus, yeedom-
JNIeHUE U MmeKCcMbl pasmewiaromess makxe 6 UHghopmayuoHHOU cucmeme obuiezo rnosib3osaHust — Ha ochulu-
anbHoMm calime paspabomyuka (MuHcmpoli Poccuu) e cemu IHmepHem
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HacToawmin cBog npasumn He MOXET OblTb MOMHOCTLIO UMM YACTUHHO BOCMPOU3BEAEH, TUPAXMPOBAH U
pacnpocTpaHeH B Ka4ecTBe ohuymanbLHOro nsgaHua Ha tepputopumn Poccurickon ®eagepauun 6e3 paspelue-
Hua MuHcTposa Poccun
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BBeaeHue

Hacrosawwuii ceog npaBun HanpaeneH Ha peanu3auuto TpeboBaHuii doeaepanbHbix 3akoHOB OT 30 aeka-
Opsa 2009 1. Ne 384-d3 «TexHU4eckuii pernaMmeHT o 6€30MacHOCTU 3aaHNUIA U COOPYXKeHUi» [1]u oT 27 aekabpa
2002 r. Ne 184-d3 «O TexHU4eCcKkoM perynuposaHum» [2].

CBoj npasun BbINOSIHEH aBTOpCkuM konnektusoMm LIHUUCK um. B.A. KyuepeHko (a-p TEXH. HayK, npod.
U.N. Bedsakos, kKaHa. TexH. Hayk B.E. bampak, 4-p TexH. HayK B.M. bobpsuwios, KaHa. TEXH. HayK A.FO. nasy-
Hos, B.B. 5o6psuos).
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c B O nePABWIN

KOHCTPYKLIMN OIrPAXKOAOLLME C 3PPEKTUBHBLIM YTEMIUTENEM
N TOHKOJINCTOBbIMAU OBJIMLIOBKAMU

MpaBuna npoekTMpoBaHus

Fencing constructions with effective insulation and cladding of thin sheets.
Design rules

Oara BBegeHus — 2019—06—26

1 O6bnacTb NpUMeHeHus

Hacroawwii ceoa npaBmn pacnpoCTpaHAeTCa Ha NPOEKTUPOBAHNUE U pacyeT KapKacCHbIX U ABYXCNOMHbLIX
orpaXkaarLLMX KOHCTPYKUMI C 3(pdEeKTUBHLIM yTENNMTENEM NPOU3BOACTBEHHbIX U OOLUECTBEHHbIX 34aHWUN.
OrpaxxgatoLyme KOHCTPYKUMK C yTennutenem u3 oeHonbLHOro neHonnacra NPUMEHSIOTCA TONbKO B NPOU3BOA-
CTBEHHbIX 3aaHusX. MNMpyu CNONbL30BaHUKN KOHCTPYKLUMI C yTENNMTENEM U3 NeHonnacra Temnepartypa noBepx-
HOCTM METannmMyecknx 06nuLoBoK, 00paLLeHHbIX BHYTPb NOMELLEeHUI, He AormkHa ObiTb 6onee 30 °C. OTHO-
cuTenbHas BNaXKHOCTb BO3A4yXa BHYTPU NMOMELLEHUI He AommkHa BbiTh 6onee 70 %.

2 HopmaTtuBHbI€E CCbINKN

B HacTosiLeM cBoAe npaBun UCMNOMb30BaHbl HOPMATUBHbLIE CCbINIKM Ha CreayoLwue JOKYMEHTbI:

FOCT 2228—81 bymara MeLLoYHas. TeXHUYECKUE YCNOBUSA

FOCT 4598—86 MNnuTbl APeBECHOBONOKHUCTLIE. TEXHUYECKME YCNOBUA

FOCT 4640—2011 Bara MuHepanbHada. TexHu4eckue ycrnoBus

OCT 9573—2012 INnuTbl M3 MUHEparnbHOW BaTbl HA CUHTETUYECKOM CBA3YIOLLEM TEMNMOU3ONALMOHHbIE.
TexHu4eckne ycnoBus

FOCT 10499—95 MN3penua Tennons3onsiuMOHHbIE U3 CTEKNAHHOIO LUTAMNENbHOrO BOMOKHA. TexHuyeckue
ycnosus

FOCT 11539—2014 daHepa 6akenuanpoBaHHas. TeXHUYECKNe ycroBusa

FOCT 18124—2012 JINCTbl XpPU3OTUNLEMEHTHbIE MIOCKME. TEXHUYECKME YCNOBUA

FOCT 20916—87 MnuTbl TENNOU3ONALMOHHBIE U3 NEHONMAcTa Ha OCHOBE Pe30fibHbIX heHONOo-op-
ManbAernaHblix CMon. TeXHUYeckue ycrnoeus

FOCT 21631—76 JluCTbl M3 aniOMUHUS U antOMUHUEBLIX CNNABOB. TEXHUYECKUE YCNOBUSA

OCT 21880—2011 MaTtbl U3 MUHEPANbHOW BaTbl MPOLUMBHbLIE TEMMOU30NAUMOHHBLIE. TEXHUYECKNE YC-
nosus

FOCT 27751—2014 HagexXHOCTb CTPOUTENLHbLIX KOHCTPYKUMIA U OCHOBaHWUW. OCHOBHbIE MONOXEHUS

FOCT 30547—97 Marepuansl pynoOHHble KPOBESNbHLIE U TMAPOU30NAUMOHHBbIE. OBLMe TexHu4eckne
ycnosus

FOCT 30673—2013 Mpodunu NONUBUHUIIXNOPUAHbIE ANSA OKOHHbIX U ABEPHLIX BrOKOB. TexHu4eckne
ycnosus

FOCT 34180—2017 lMpokaT cranbHOW TOHKONMCTOBOW XONOAHOKaTaHbIM M XONOAHOKATAHLIN ropaye-
OLMHKOBAHHbLIN C NOMIMMEPHbBIM NOKPLITUEM C HEMPEPbIBHLIX MMHUNA. TEXHUYECKUE YCNOBUSA

FOCT 32805—2014 Matepuanbl rmbkue pynoHHble KpOBENbHblE BuTymocogepxawme. ObLume TexHu-
Yeckue ycnosus

M3paHue ocbuymansbHoe
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FOCT 33344—2015 MNMpocunu nynTpy3NOHHBLIE KOHCTPYKLIMOHHBIE U3 MONUMEPHbLIX KOMNO3UTOB. O6Lme
TEXHNYECKue ycnoBus

FOCT P 56076—2014 KoHCTpykumun cTpouTenbHble. KOHCTpyKUMK U3 NaHeneln ¢ metannu4eckummn ob-
wuskamu. MeToabl UCNBITAHWUI HA OTHECTONKOCTb U NOXXaPHYIO ONACHOCTb

FOCT P 56590—2016 (EN 13165:2012) MNnuTbl Ha OCHOBE NEHONOMMU3OUMaHypaTa Tenno3Bykonu3ons-
UUOHHblE. TexHU4eckue ycnoBus

CM 16.13330.2017 «CHwI1 11-23-81* CTanbHbl€ KOHCTPYKLMU» (C u3amMmeHeHnemM Ne 1)

CIM 20.13330.2016 «CHuIM 2.01.07-85* Harpy3ku u Bo3aencTeusiy (C nameHeHuem Ne 1)

CMN 28.13330.2017 «CHulM 2.03.11-85 3awmra CTPOMTESNbHBLIX KOHCTPYKLUUI OT KOPPO3umn» (C U3MeHe-
Huem Ne 1)

CM 64.13330.2017 «CHwI 11-25-80 [epeBsiHHbIE KOHCTPYKLMUY (C u3MeHeHnem Ne 1)

Cln128.13330.2016 «CHwul1 2.03.06-85 AnOMUHMEBBLIE KOHCTPYKLIMN»

MpumeyaHue —MNpu nonb3oBaHUM HACTOALLMM CBOAOM NpaBUN Lienecoobpa3Ho NpoBepuUTL AeHCTBUE CCbINoY-
HbIX AOKYMEHTOB B WH(OPMaLMOHHON cucTeme obLLero nonb3oBaHMs — Ha oduLmanbHoM caifTe dhefepanbHOro opraHa
UCNOMHUTENbHON BNacTu B cdepe cTaHfapTusaumm B ceTn MHTepHET Unu no exerofHoMy UHQOPMaLMOHHOMY yKasaTe-
N0 «HauuoHanbHbIe cTaHAapThl», KOTOPbIA ONyGruMKkoBaH MO COCTOSIHUIO Ha 1 SiHBapA Tekyllero roga, U nNo BbiNyckam
exemMecsa4Horo HpopmaLMoHHoro ykasartens «HauyuoHanbHble cTaHaapThi» 3a TEKyLMiA roa. Ecnu saMeHeH cCbiNoYHbIi
[JOKYMEHT, Ha KOTOpbIi faHa HefaTupoBaHHasi ccblfika, TO peKOMEHAYETCS UCMONb3oBaTh JENCTBYIOLLYIO BEPCUIO 3TOTO
[ OKyMeHTa C y4€TOM BCEX BHECEHHbIX B [JaHHYI0 BEPCUIO M3MEHEHNA. Ecniu 3aMeHeH CCbIfIOYHBIA JOKYMEHT, Ha KOTOpblii
faHa faTMpoBaHHas cCblfika, TO PeKOMEHYETCA UCNONb30BaTb BEPCUIO TOMO JOKYMEHTa C yKa3aHHbIM BbilLe rofoM yT-
BepXAeHus (NpuHATUSA). Ecnn nocne yTBepxaeHns HacTosiLero ceofia npasuil B CCLINOYHBINA [JOKYMEHT, Ha KOTOpbIA laHa
fJaTupoBaHHas cCblfika, BHECEHO U3MEHEHWe, 3aTparvBaroLLlee MoroXeHne, Ha KoTopoe JjJaHa CChISiKa, TO 3TO NONOXEeHne
pekoMeHAYyeTCA NpUMeHNATE 6e3 yyeTa AaHHOro UsMeHeHus. Ecnu ccbinoyHblil JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO Nono-
XKeHue, B KOTOPOM AaHa CChifka Ha Hero, PeKOMEeHYeTCs NPUMEHSATL B YacTK, He 3aTparvBatoLLeil 3Ty cchinky. CeeaeHus
0 AeiicTBUM CBOAOB NpaBun LienecoobpasHo npoBepnTb B PefepanbHOM UHGOPMaLMOHHOM oHAE CTaHAapToB.

3 TepMuHBI U onpeneneHus

B HacTosilem cBOAE NpaBun NPMMEHEHbI CreAYOLLME TEPMUHBI C COOTBETCTBYIOLLIMMKN ONPEAESIEHUAMM:

3.1 acdbpekTuBHBbIN yTennuTenb: MaTtepuan ¢ BbICOKUMMU TENNOU3ONALUMOHHLIMU CBOWCTBAMMN.

3.2 nonuMmMmepHble NOKPbITUA MeTasrInYeCKUX NOBEePXHOCTEN: MOKpbITUA, CONPOTUBNAIOLLMNECS BO3-
OencTBuio cnaboarpeccuBHbIX, CpeaHearpeCcCuBHLIX Cpeq.

3.3 KapKacHas orpaxaarwan KOHCTpyKuus: COopHas KOHCTPYKUMS, COCTOALAN U3 AByX 00NULIOBOK,
COeAMHEHHbIX MexXay cobon obpamnaoLwmmMmm pedpamu, ¢ 3anofIHEHUEM BHYTPEHHEN NONOCTU 3h(PEeKTUBHBLIM
yTennurenem, npeaHasHadyeHHast Ans CTeH NPOM3BOACTBEHHbIX M 06LLECTBEHHbIX 30aHWIA.

3.4 pByXCrnoOWHaA orpaxaarlasn KOHCTPYKLus: KOHCTPYKLMSA, COCTOALLAA U3 HECYyLEen Npodunumpo-
BaHHOW MeTannMyeckor o6nmMuoBKM U NpUGPOPMOBAHHOIO K HEW CNosi NeHoMnacTa ¢ rmapon3onaLUUOHHbLIM UK
3aLUUTHO-AEKOPATUBHbLIM MOKPOBHBIM CMOEM, NPeaHa3Ha4YeHHas AN NOKPLITUA NPOU3BOACTBEHHBLIX 34aHUNA.

3.5 o6pamnstowee pe6po: KOHCTPYKTUBHbLIN SMeMeHT, COeaAUHSAIOLWMI 06nuLoBKU 1 06ecneynBaloLLmnii
NPOYHOCTb U YCTONYMBOCTb KAPKACHOW OrpakaaroLLENn KOHCTPYKLMN.

4 Knaccudukaumsa KOHCTPYKUMIA U napaMmeTpbl MaTepuanos

4.1 Knaccudumkauusa orpaxgarowmx KOHCTPY KU ¢ 3hdeKTUBHLIM yTennurenem
M TOHKONMUCTOBLIMU OGNIMLIOBKaMM

4.1.1 OrpaxxgatoLme KOHCTPYKUUKM C 9D(DEKTUBHLIM YTENIMTENEM U TOHKONMMUCTOBLIMU 06nMLOBKaMu
KNnaccumuUMpyHOT No CNEAYIOLMM KnaccuuKaLMOHHbIM NPU3HAKaM:

- TUN OrpakaaroLLMX KOHCTPYKLWIA;

- Marepuan o6nmuoBOK;

- martepuan yTennuTens;

- Marepuan o6pamnsiowmx pedep.

4.1.2 Mo Tuny orpaxaatowmx KOHCTPYKLMIA pasnuyaior:

a) KapKacHble orpaxxaatoLme KOHCTPYKLUMK;

6) ABYXCNOliHbIE Orpa}aalome KOHCTPYKLMK.
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4.1.3 Mo marepuany o6nMLOBOK pa3nnyator:

a) KOHCTPYKLUM C METaNNM4Yeckummu obnuuoBkamm (CtansHbIMK, antoMUHUEBbIMUY);

6) KOHCTPYKUMM C HEMETaNUYeckumMmn obnmuoBkaMu (M3 NUCTOBbLIX MaTepUarnoB: XpPU3OoTUNLEMEHTHbII
TNINCT, CTEKNONNAacTMK, CTEKNOTEKCTONUT, DakenusupoBaHHaa d)aHepa, ApeBeCHOBOMOKHUCTbIE NAUTLI; U3 py-
TNOHHBIX KPOBENLHLIX Marepuarnos, a Takke us kpadr-oymarn).

Hapy>kHas (BHELLHSA) M BHYTPEHHAS 0GNUUOBKU MOTYT OTNMYaTbCA OfiHA OT APYroi TONLLMHOW, (OPMOi
1 Buaom. OBnNMUOBKU MOTYT ObITb MAOCKUMU, CrABoNPOPUNMPOBAHHBIMU UK NPOMUNIMPOBAHHBLIMM.

4.1.4 B xayecTBe OCHOBHbIX 9(PEKTUBHBIX YTENNUTENEN (TEMMOM3ONALMOHHLIX MaTepranos) UCMOMb-
3YIOT:

a) yTENnUTENN HA OCHOBE MUHEpPAanbHON BaTbl;

0) yTennuTenu Ha oCHOBe hEHONLHOrO NeHONNacTa;

B) YTENNUTENW HA OCHOBE NEHOMNONUU3OLMaHypaTa.

4.1.5 B ka4ectBe obpamnaowmx pebep kapkacHbIX Orpa)xagaroLmx KOHCTPYKLUUIA UCNOMb3YIOT:

a) cTanbHble npodunu;

6) anioMuHueBble NPOdUNK;

B) A€peBsAHHbIE OPYCKM, 4OCKU;

r) 6akenuanpoBaHHyto chaHepy;

) APEBECHOBONOKHUCTBIE NIUTbI;

€) NONUBUHUINXNOPUAHbIE NPOUNN;

>K) NPOOUIM U3 NONIMMEPHbBIX KOMMO3UTOB.

4.2 HopMaTUBHbIE U pacyeTHbIe NapamMeTPbl 35IEMEHTOB OrpaXaarowwmx KOHCTPYKLMIA

4.2.1 Metannunyeckue oBnMLOBKM M3rOTOBIISAOTCA M3 TOHKONMMCTOBOIO XONOAHOKATAHOrO ropaYveoLmH-
KOBAHHOIO npokara ¢ NOfIMMEPHbLIM NOKPbITUEM C HenpepbiBHbIX NHUIK No TOCT 34180 unu nMcToB U3 anio-
MUHUEBLIX cnnaesoB nNo MOCT 21631. HopMmaTuBHbIE U pacyETHbIE 3HAYEHUSA NapaMeTPoB METaNNUYECKUX
00rMLIOBOK YCTAHABNMUBAKOT NO COOTBETCTBYIOLLUM HOPMATUBHbLIM JOKYMEHTaM.

4.2.2 HemeTtannuyeckme 0ONMUUOBKM KAPKACHbLIX OrpaXaatolumX KOHCTPYKLMIA WU3rOTOBMSIOTCA U3 XpU-
30TUNLUEMEHTHbIX NuctoB no MOCT 18124, u3 nUCTOBLIX NONMMEPHLIX MaTepuanoB (CTEKNOMNMAacTuK, CTe-
KNOTEKCTONMUT), a Takxke u3 GakenuampoBaHHoi daHepbl No MOCT 11539 u ApeBECHOBONOKHUCTLIX MAMT NO
[OCT 4598. HopmaTuBHbIE U paCYETHbIE 3HAYEHUSA NAPaMETPOB HEMETaNNNYeCcknx 06nmMyoBOK yCTaHaBNMBa-
10T N0 COOTBETCTBYIOLLMM HOPMATUBHbLIM JOKYMEHTaM.

4.2.3 Hemetannuyeckne ob6nmuUOBKM ABYXCMONHbIX Orpa)aatoLmx KOHCTPYKLUIA U3rOTOBNSAIOTCS U3 py-
NOHHbIX KPOBEmNbHbIX MaTepuanos no MOCT 30547, MTOCT 32805, a Takxke u3 6ymaru (kpadrt) no MTOCT 2228.
HopmaTuBHbIE U PaCYETHbIE 3HAYEHNA NApPaMETPOB HEMETaNNMYeCknx 0ONULIOBOK YCTAHABMMBAIOT MO COOT-
BETCTBYIOLLUM HOPMATUBHbLIM JOKYMEHTaM.

4.2.4 B KayecCTBe yTeNnUTENEN KapKacHbIX OrpaXkaatowmx KOHCTPYKLUMIA UCNOMb3YIOT TENOU30MALUOH-
Hble MaTepuarbl Ha OCHOBE MUHEPANbHON BaTbl: MUHEPAOBaTHbIE NAUTLI U3 KAMEHHOW BaTbl No FTOCT 9573,
MaTtbl U3 MuHepansHon Batel N0 MOCT 21880, kameHHyto BaTy 1 wnakosyto Baty no FOCT 4640, usgenua us
CTEKNAHHOIO WranensHoro sofniokHa no NOCT 10499, nnuTbl HA OCHOBE NEHOMONMU3oLMaHypaTa Tens03BYKO-
n3onsayunoHHble no NOCT P 56590.

4.2.5 B kauyectBe yrennuTenen ABYXCMOWHbLIX OrpakaatoLUMX KOHCTPYKLMA UCMOMNb3YIOT (OEeHOmMb-
HbIi neHonnact no MOCT 20916, NnNWTbl HA OCHOBE MEHOMONUU3oLMaHypaTa Tenno3BYKOM3ONALMOHHbIE MO
MOCT P 56590.

4.2.6 HopMaTUBHbIE U pacYeTHbIE 3HAYEHUA NapamMeTPOB YTENIUTENSA yCTaHaBNMBAKOT NO COOTBETCTBY-
IOLLIMM HOPMAaTUBHbLIM JOKYMEHTaM Ha Matepuansl, Mpu OTCYTCTBUU AaHHbIX — NO npoueaype, NPUBEAEHHON
B MPUIIOXEHUU A.

4.2.7 HopmaTuBHble, pacyeTHble 3HA4YeHUsa 3nemMeHToB obOpamnsaiowmx pebep KapkacCHbIX Orpax-
AAlOLWMX KOHCTPYKUMIA NpUHMMAlOT Ana craneHbiXx npodunen no CIM 16.13330, aniomMuHMEBbLIX npodu-
nen — no CI 128.13330, aepeBsAHHbIX BpyckoB M gocok — no CI1 64.13330, 6akennsanpoBaHHoW a-
Hepbl — no FTOCT 11539, apeBeCHOBONOKHMCTLIX NNUT no MOCT 4598, nonuBMHUNXNOPUAHLIX NpOoduUnen — no
[OCT 30673, npocdhunei n3 nonMmMepHbIX KOMno3utos — no MOCT 33344.
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5 PacueT KOHCTPyKUUN

5.1 O6wWwMe NosoXeHUA NO pacyeTy

5.1.1 PacyeT orpakaaloLmx KOHCTPYKLMI ¢ 3(DEKTUBHBIM YTENNUTENEM U TOHKOSIMCTOBLIMM 00NMLOB-
Kamu crieqyeT NpoBOAUTb MO ABYM PACHETHbLIM NpeAenbHbIM COCTOSHUAM — MO NPOYHOCTYU U N0 AedopMauun.

5.1.2 PacuyeTHble xapakTepucTuku apeKTUBHLIX yTennuTenein (MMHEpanoBarTHbIX NUT, heHONLHOro
neHonnacra) cneayet NpUHUMAaTh B COOTBETCTBUM C yKazaHnaMu 4.2.

5.1.3 PacyeTHble CONPOTUBIEHUS U (DU3NYECKUE XapaKTEPUCTUKU MaTEPUATIOB TOHKONMCTOBBLIX 0BNNLIO-
BOK 1 o6pamnsiomx pebep cneayer NpUHUMAaTL B COOTBETCTBUM C yKasaHMsIMKN 4.2.

5.1.4 Pac4eT orpa)kgaoLmx KOHCTPYKUMI € 3hPeKTUBHBIMU YTENNUTENAMMU cneayeT NPoBOAUTL C yve-
TOM, KaK pacyeTHbIX Harpy3ok, Tak U TEMNepaTypHbIX U BMAXHOCTHbIX (PAaKTOPOB, AEWUCTBYIOLLIUX HA KOHCTPYK-
LUK Npu IKCnnyaTauumm.

5.1.5 B cucrteme orpakaeHuii COBPEMEHHbIE KOHCTPYKUMU C 9(P(PEKTUBHBIMU YTENNUTENAMN U TOHKO-
NUCTOBbIMM 0BNULIOBKAMM 3KCINyaTUPYIOTCSl B OCHOBHOM B BUAE U3rMbaeMbIxX U CXKaTO-U30rHYTbIX CRONCTBIX
KOHCTPYKUMIA. Marnbaembie CMOUCTbIE OrpakaaloLue KOHCTPYKLMM PacCYUTLIBAIOT HA paBHOMEPHO pacnpe-
JENeHHbIE HAarpy3kn U Ha TeMnepaTypHbIE KNMMaTUYECKUe BO3AENCTBUA. CXaTo-U3orHyTble CROUCTLIE KOH-
CTPYKUMU PacCYMTBLIBAIOT HA PABHOMEPHO pacnpefiernieHHbIe Harpy3sku, NPOAONLHYIO CHUMAIOLLYIO CUAY U Ha
TemneparypHble U BNaXXHOCTHbIE KIIMMaTUYECKue BO3AENCTBUSA.

5.1.6 HopmaTtusHble (pac4eTHbIE) HArpy3kn Ha Orpa)kaatoLyto KOHCTPYKLMIO CrieayeT NpUHMMAaTh no co-
oTBeTcTBYytoLLEMY pasaeny CI 20.13330. HopmartuBHble (Pac4eTHbIE) BENIMYMHLI TEMIMEPATYPHbIX KNMMaTuye-
CKUX BO3AENCTBUN, @ TAKXKE COMETAHUSI BPEMEHHBIX HAarpy30K U TEMNepaTypHbIX BO3AENCTBUIA CrieayeT NpuHUu-
MaTb No NpunoxeHuto A. HopmartueHbie (pacyeTHbIe) BENUUYUHBI BNAXKHOCTHLIX TEMNEPaTyPHbIX BO3AEWCTBUN,
a TaKke CoUEeTaHUs BPEMEHHBIX HAarpy30K U BIIQXKHOCTHBLIX BO3AENCTBUI cneayeTt npuHumarb no Cr 20.13330.

5.1.7 PacyeT no npO4HOCTU U XKECTKOCTU U3rMbaeMbiX U CKATO-U3OTHYTBIX OAHONPONETHLIX U MHOTONPO-
NeTHbIX (C paBHbIMU MPOSIETAMM) CHOMCTbIX OrpaX¢iatoLLmMX KOHCTPYKLUUI C OBNULOBKaMU U3 TOHKMX MIOCKUX
U NPOPUNNPOBAHHBIX NMUCTOB C YTENNUTENEM U3 MUHepanosaTHon nnutel MW, dheHonbHOro neHonnacra PF,
SKCNIyaTUPYIOLLMXCA B YCNOBUAX LUMMHAPUYECKOTO U3rnba n npoaonbHON CMMAIOLWEN CUnbl, HEOBXOAUMO
NPOBOANTbL MPU CREAYIOLUX OFPAHUYEHUAX:

- OTHOLUEHWE MoAynel yNnpyroctu KOHCTPYKLIMOHHOTO yTennuTens U o0nuLioBKM KOHCTPYKLMK ¢ oBpam-
nsioLmmmn pebpamu

E . Ep ) C.,
E 0001 =m™>qp00; 200>Z>4
<0,001 000 5

- MMHMManbHas TOMNLIMHA KOHCTPYKUUM ¢ o6pamnsiowmmMm pedbpamm — He meHee 40 MM U He MeHee Y5
MaKCUMarbHOM TONLLWHBI (M0 HapYXHOMY rabaputy);

- KpenreHus K HECYLLIMM KOHCTPyKUMAM, Aonyckaowme gedopManum naHenei B CBOen NNOCKOCTY.

5.1.8 [ina pacyeTa orpaxxaarowmx KOHCTPYKUUIA NPUHUMAIOTCA CrieayioLme AoNyLWeHnA:

a) marepuan obnuuoBoK paboTaer B ynpyron cragum;

6) Npu HaNMUMK rUAPOU3ONISILLUOHHOIO CINOS €0 XapaKTEPUCTUKMN B PACUETE HE YYUTBLIBAIOTCA, CNOUCTas
KOHCTPYKLMSI CYHUTAETCS [ABYXCIOMHOWM;

B) Marepuan yrennurens — (pu3nd4eckn NMHEenHbIN;

r) ONopbl OrpaX¢ialoLLEeii KOHCTPYKLIMM HE CMELLAoTCA U He AeddOPMUPYIOTCA B HanpaeneHuu, nepneH-
AVKYNSIPHOM K NMIIOCKOCTU OrpaXaatoLein KOHCTPYKLUNK, TO €CTb ABASAIOTCS XXECTKUMU ONOpaMK;

A) NepeMeLLEHNUs OrpaxxaaloLLen KOHCTPYKLMN HE3HAYUTENbHBI, YTO NMO3BONSAET paccMarTpuBaTth 3agadvy
pacyeTa KOHCTPYKLIMM KaK FeOMETPUYECKN SINHENHYIO.

5.2 PacyeTt KapKacCHbIX Orpaxaarowmnx KOHCTPYKUUN

5.2.1 O603HaYeHnA
5.2.1.1 TeomeTpuyECKUE XapPaAKTEPUCTUKN KAPKACHON KOHCTPYKLMUK (PUCYHOK 5.1):
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PucyHok 5.1 — leomeTpuyeckme xapakTepUCTUKKN KapKaCHOW KOHCTPYKLUK

pacYETHbIN NPONET KOHCTPYKLMK, M;

YKUCIO NPONETOB KOHCTPYKLNM;

pacyeTHasa ANMHA KOHCTPYKLMMK (PAaCCTOAHUE MeXY KpanHUMKU onopamu), M;
LLUMPUHA KOHCTPYKUUK, M;

TOMLWMHA NMUCTOB 00NMLOBOK, M;

pacyeTHas BbICOTA CeYEHUS KOHCTPYKLUMMU (PACCTOsIHUE MeXay reOMETpUYeCcKUMu ocamm obnmuo-
BOK), M;

LUMPKUHA NOMKM NPOKNsA 06NMLIOBOK, M;

paccToAHUS OT rEOMETPUYECKON 0CU 0BMULIOBKM A0 KPAWHEro Criosi 00nmLoBKY, M;
NMOLAAN CeyeHnst OBNNLIOBOK Ha ANHULLY LIMPUHBI, M2/M;

MOMEHTbI MHEPLIMN OBAMLIOBOK HA €ANHULY LUIMPUHBI, MY/M;

NMOLL2/Ab CEYEHUs MPOAONBHOTO pebpa, M2,

TONWMHA NPOAOIBLHOTO pebpa, M;

LUMPUHA KNEEBOro LUBA B MECTE COeANHEHNA 0BNMLOBKU U NPOAOIbHOIO pebpa, M;
paccTOsAHUE MEXAY TOYEYHbIMU COEANHEHNSAMU ODNMLIOBKM N MPOAONLHOIO pebpa, M;
MOMEHT WHEePLMU CEYEHUS KOHCTPYKLMK (Ha €AMHULY LUMPUHBI), M4/M:

MOMEHT MHepLmMu pebpa (Ha eauHULY LUMPUHBI), MY/M;

PaCcCTOAHUS OT HEWTPAribHOW OCU CEYEHUSI KOHCTPYKLMKM A0 FEOMETPUYECKNX OCEN OOMULIOBOK, M;
MOMEHTbI CONPOTMBINEHNS CEYEHUST KOHCTPYKLMW (HA €AMHULLY LWMPUHBI), M3/M;

pPacCcTOsiHMA OT rEOMETPUHECKUX OCEN NPOPUNUPOBAHHBLIX 0BNULIOBOK 10 KpanHux pubp cevenuns
06nMLOBOK, M;

LUMPUMHA Y3KOW NOMKK OGNULOBKM M3 NPOCMIIMPOBAHHOTO HACTUNA, M;
LUMPUWHA LLUMPOKOM NOMKM 0BIMLIOBKM 13 NPOUIMPOBAHHOIO HACTMNA, M.

5.2.1.2 PacyeTHble xapakTepuCcTUKM MaTepuanos:
E1 5 — MOAYMNW YNPyrocTn martepuana obnmuosok, Ma;

E,, —wmoaynb ynpyroctu matepuana npohunupoBaHHOro NUCTa B KOHCTpyKUmK, Ma;
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E,, —moaynb ynpyroctu neHonnacrosoro yrennurens, Ma;
Ep — MOAYINb YNpyroctu marepuana pebpa KoHcTpykuuu, Ma;
B — koacbduyuenT NyaccoHa mareprana 06nuLoBOK;

E o
Eyp =m— npuBeAeHHbIN MOAYIb YNPYrocTu matepuana obnmuosok, Ma;
Gp — MOoaynb caBura Matepuana npoaonbHoro pebpa, Ma;
G — mMoayne casura yrennurtens, Ma;
& — KO3IMPULMEHT NMMHENHOTO TEMMEPATYPHOIO pacluMpeHusa marepuana obnuuyosok, 1/rpaa;

. — KO9(hMULMEHT NMHENHOrO TemnepaTypHOro paclUMpeHUs marepuana npoaosnbHbiX pebep,
1/rpag;

R — pacueTHoe conpoTUBNEHne MaTepuana 06nuLIOBOK NPU PacTshxeHun n oxatun, Ma;
R, — pac4eTHoe ConpoTuBnenu1e Matepuana pebpa npu pacTsikeHnm u oxatiu, MNa;
R — PaCcHeTHOE COMPOTUBIIEHME KNIEEBOTrO COEANHEHNs Ha cABMT, Ma;

R — pac4etHoe CONpOTUBIIEHNE YTENMUTENSA NPU PACTSXKEHUN 1 CxaTuu, Ma.

5.2.1.3 XapakTepuCTMKN XXeCTKOCTU KOHCTPYKLMN:
51’2 — UMNUHAPUYECKME XECTKOCTU 06nMUoBOK, H-M;
D — uyunuHapuyeckas XecTKOCTb KOHCTPYKUuK, H-Mm;
f— npormd KOHCTPYKUMK, M.
5.2.1.4 Harpy3sku:
g — paBHOMEPHO pacnpejeneHHas pacyeTHas Harpyska, Ma;
g,, — PaBHOMEPHO pacrnpeaeneHHas HopMaTueHasa Harpyska, a;
N — paBHOMEpPHO pacnpeaeneHHas NpoAobHAas Harpy3ka Ha KOHCTPYKUMIO (Ha eanHuLUy LWnpuHbl), H/im.
5.2.1.5 Younusa, gedhopmauuu n TeMneparypbi:
Ra,b,c,d— ONOPHbIE peakunn (Ha eguHULY LUMPUHBI KOHCTPYKLUMKM), H/M;
Q — nonepeyvHas cuna (Ha eauHULy LUMPUHBbI KOHCTPYKUuK), H/m;
Qa,b,c,d— nonepeyHble CUrbl Hag onopamMu KOHCTPYKUMK (Ha eQuHULY LUMPUHBLI KOHCTPYKUuK), H/wv;
M — un3rnbarowmii MOMEHT B KOHCTPYKUUK (HA eanHULY MPUHbI), H-M/M;
Mb’c — unsrnbarome MOMEHThLI Haa onopaMu KOHCTPYKUUK (Ha €AMHULY LUMPUHBI KOHCTPYKUMK), H-M/\m;

M, 23— narnbarome MOMEHTbl B OAHOMPONETHOW, ABYXNPONETHON U TPEXMNpPOSIETHON KOHCTPYKUMKU (Ha
eaUHNULY LWNPUHBLI), H-M/M;

M 12— narnbatome MOMEHTLI B 06nMLOBKE (HA eAuHULY LUMPUHBI), H-M/M;

M t® — narnbarowmii MOMEHT B KOHCTPYKLIMW OT MSMEHEHNA TEMNEPATYPbl U BMAXHOCTU (Ha eauHULY LuK-
PUHbI KOHCTPYKUUK), H-M/M;

N t© — HopmanbHas cuna B KOHCTPYKLMW OT M3MEHEHWUS TEMNEePaTyphl U BIIAXHOCTH (Ha eAWHULY LUMPU-
Hbl KOHCTPYKUMK), H/M;

Sp — HOpMarnbHoOe ycunue B coeguHeHnun pebpa ¢ 06nMuoBKON (Ha eanHuULy ANuHbI pedpa B Hanpaene-
HUW, NEPNEHANKYNAPHOM CPEANHHON NOBEPXHOCTH), H/Mm;

T — casuratollee ycunue B pebpax u coeamHeHusix pebep ¢ obnuuoBkamu (Ha eauMHULY ANUHBI pe-
6pa), H/wm;

A{é"”— OoTHOCUTENbHAasA aedopMauma marepuana obnuuoBok 1, 2 NPU M3MEHEHUU TEMMEPATYPbl UMK
BMA>XHOCTN 0ONULIOBKY;

t — Temnepartypa o6nuuosku, °C;

t o — HavanbHas Temneparypa ob6nuLoBsku, °C;

t, — TeMnepartypa Hapy>Hoi NOBEPXHOCTM KOHCTPYKUUK, °C;
t, — Temneparypa BHyTPEHHEN NOBEPXHOCTU KOHCTPyKLuK, °C.
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5.2.1.6 BHyTpEeHHUE yCUNUA N HANPSHKEHUS:
oy 2 — HOpManbHoe HanpsxeHue B oGnuuoekax, MNa;
T — KacarenbHoe HanpsbkeHue B obnuuoske, Ma;
G, — HOpMarnbHOE HanpsxeHue B pe6pe, MNa;
T, — KacaTtenbHble HanpsHkeHUs B KNEEBOM CoeanHeHnn pebpa ¢ 0ONMLIOBKOM KOHCTPYKLMK, Ma;
Tp, — KacarenbHble HanpsHKeHust B pebpe, MNa;
T — KacatenbHble HanpsXXeHUA B Matepuane cpeaHero cnos, MNa;
Ton — KacaTenbHble HanpshkeHNa B ONOPHOM ceyeHun, Ma;

o7 — HOPMArbHbIE HANPSKEHWUst B YTENNUTENe B HaNPaBneHUn, NEeprneHaAUKYNSPHOM CPEAUHHOM no-
BEPXHOCTW KOHCTpyKUuK, Ma.

5.2.2 XapakTepucTmka U3aruGHoOI XXeCTKOCTU U MOMEHTbI CONPOTUBIIEHNUA KOHCTPYKLUMN
5.2.2.1 N3rubHble eCTKOCTM 06NULOBOK KaPKaCHbIX KOHCTPYKLUMI onpeaensioTcs no hopmyne

Dy =Esp k. (5.1)

5.2.2.2 N3rmbHas >keCTKOCTb KapKacHbIX KOHCTPYKLMI onpeaensercs no hopmynam:
- NpU OAWUHAKOBLIX MO MaTepuany, ToNwmHe u npoduio 06nMLUOBKax

E.F, _ IL,E, ( E
D="11¢2,op +2PP| P | 5.2
5 1C?+2Dy+22 E (5.2)
- NpW pasnnyHbIX 00nuUoBKax (M3rubHas xecTkoCTb, NPUBEAEHHAan K matepuany o6nuuosku 1)
F,F,C?E E, _ ILE, (E
D=#+51+’=2—Dz+2& P | (5.3
E1 - — E1 B E1
E—2 Fi+F,
5.2.2.3 MOMEHTbI CONPOTUBIIEHUS CEYEHUS KapKaCHBIX KOHCTPYKLWIA ONpeaensiloTcs no opmyne
D
W= ———— (5.4)
“7E, (Hy2 +Z3)

5.2.3 OnpepnenexHne ycunui (HanpsxeHwuii) u nPporn6oB OT paBHOMEPHO pacnpeaeneHHol none-

peuvHOli Harpy3ku u TeMnepaTypHOro nepenaga

Yeunus, BO3HMKaOLLME B KAPKaCHBIX KOHCTpyKumMAX OT TEMNEepaTypHOro nepenaaa, NpUBeAEHbI Ha pu-

CyHke 5.2.

Ycunus ot TeMnepaTypHOro neperpesa

t,<t
H<lp R, R,

R, c
t t t
A{” B Al - lCAl "B ¢ lD
ty 1 7 2 ‘<t1T2T3‘
B
R=0 BRB Rgl Re

Qa
M,
M=o 4>
M
MM,
a 6 e

PucyHoK 5.2 — Yeunusi B uarpgaemoit Orpaxaarolleit oaHONponeTHow (a),
ABYXTPOMNETHOM (6), TpexnponeTHon (8) KOHCTPYKLMM
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5.2.3.1 OnopHbIe peakuumn Og4HONPONETHBLIX KAPKACHbIX KOHCTPYKLMIA ONpeaensoTca no hopmMyne
R,=05ql. (5.9

5.2.3.2 MNonepeyHas cuna (MakcumansHas) 4na O4HOMNPONETHbIX KAPKACHbIX KOHCTPYKUMIA onpeaenseT-
cs no popmyne

Q,=0,54l. (5.6)

5.2.3.3 N3rnbatome MOMEHTHLI B OAHOMPONETHLIX KAPKACHbLIX KOHCTPYKUMAX (MakCcumanbHble) onpeae-
nawTeAa no hopmyne

M, = 0,125 g/2. (5.7)

5.2.3.4 CapurailoLume HanpskeHust B pebpax KapkacHbIX KOHCTPYKLUUIA onpeaensatotcs no dopmyne

5 =o,5ch%B. (5.8)
5.2.3.5 Capuraiowume HanpspkeHus B KNeeBblX coeanHeHusix pebep ¢ o6nmMuoBKaMu KapKacHbIX KOH-
CTPYKUUIA onpeaensioTcs no hopmyne
QB
=056—. 5.9
Tk o-be (5.9)
5.2.3.6 CasuratoLume ycunusa B TOMEYHbIX METaNNMMYecknx coeanHeHnsax pedep ¢ obnuuoskamMm kapkac-
HbIX KOHCTPYKLMI onpeaensatTca no popmyne

T=0 50%. (5.10)

5.2.3.7 HopManbHble HanpsxkeHUst (MakcuManbHbie) B 0GNMLOBKaX KapKaCHbIX KOHCTPYKLUUIA ¢ 06pamnsi-
owmmmu pebpamMu onpeaensiiotcsa no dopmyne

. _ M
YWk,

(5.11)

raek, onpeaensercsa no copmyne (5.13).

5.2.3.8 MakcumanbHble Npornbbl KapKacHbIX KOHCTPYKUUIA OT paBHOMEPHO pacnpeaeneHHOn nonepey-
HOW Harpy3ku OnpeaensioTcs ANA OAHOMPONETHLIX KAPKACHLIX KOHCTPYKUMI ¢ oBpamnsiowmumMm pebpamu no
dopmynam:

q,/*

f=0,0131—, (5.12)
D¢
K
e &= -1K3;
K, Ko 1 K3 COOTBETCTBEHHO PaBHbI:
E,-F
K, = ,24 — p_pP . 513
1 S1+0 E1,2~F~B ( )
Ky =1+4,89, 28 (5.14)
GoFyl
2
Ka=1+9,6 25 (5.15)
Gel

¥y — KO3 ULMEHT, OnpeaensemMslit No rpacuky Ha pUcyHke 5.3.
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PucyHok 5.3 — 3HaueHusa kospduumenTa 8,

5.2.4 CxaTo0-M30TrHYTbl€ KapKaCHble KOHCTPYKLMMU, onpeaerneHne ycunui (HanpsxkeHuin) n nporu-
60B OT paBHOMEPHO pacnpeaesrieHHONU NonepevyHon U NPOAONbLHON Harpy3oK

5.2.4.1 Ycunua B 04HONPONETHLIX KAPKACHbIX KOHCTPYKLMAX OT PABHOMEPHO pacnpeseneHHon nonepey-
HOW Harpy3kn U BHELLEHTPEHHOW UK LeHTPanbHOW NPOAOSLHON HArpy3ku OnpeaenstoTca:

- OnopHble peakyun — no copmyne (5.5), nonepeyHasa cuna (MakcumanbHas) — no opmyrne

Q=o,5q/+3,1N§; (5.16)
- u3rmbarowmnin MOMEHT (MakCUMarnbHbIi) — no dopMyne
M=0,125 gI? £ Nf, 56.17)

rae fonpeaenserca no gopmyne (5.23).

5.2.4.2 CasuratoLime HanpsbkeHna B pebpax u ero coeguHeHnsix ¢ obnmuyoBKamMm Ans KapKacHbIX KOH-
CcTpykuun onpeaenstorea no oopmynam (5.8)—(5.10).

5.2.4.3 HopmanbHble HanpskeHus (MakcumarbHble) B KAPKaCHBIX KOHCTPYKLMAX C 0BpaMnsioLmMMmn pe-
Opamu onpegenslTcsa No hopmynam:

- ansa o6nuuoBoK

N M

Sip=——* . (5.18)
Fp12 WK
E, Ep )
e Fpy =F1 +F 22+ 2R, 2 — Ans 0BNULIOBKM 1; (5.19)
1 1
E»] Ep .
Fop2 ==t +F, +2F, 2> — Ans 06nmMLoBKM 2; (5.20)
E, E,
K; npuHnmaertcs B cooTBeTcTemm ¢ (5.14);
- ana pebep
oo N M 2Hip-3y (5.21)
P Rpp Wiz 2H;p+3
—E, =E
e Fp. p =F1E—1+ FzE—2+2Fp_ (5.22)
P p

5.2.4.4 MakcumanbHble nNpornbbl 0OAHONPONETHBLIX KAPKACHbBIX KOHCTPYKLUMI OT paBHOMEPHO pacnpeae-
TNIEHHON NONEepPEeYHON Harpy3ku 1 BHELEHTPEHHO NPUIOXXEHHON NPOAOSILHOWM Harpy3ku onpeaensioTes:
- ANsi KapKacHbIX KOHCTPYKUMIA ¢ oBpamMnsaowmmu pedpamu no dopmyne

N, [/ + o,1qH/2]
(N -Nu)

rae N,, — HOPMaTUBHOE 3HAYEHNE CXHUMAIOLLIEN HArpy3Kkn (Ha eANHULEY LUMPUHBI KOHCTPYKLMK), Hiwm.

f =0,408 (5.23)
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5.2.5 OnpegeneHune ycuruii U NPOrMoOB KapKacHbIX KOHCTPYKUUA OT U3MEHEHUs TeMmnepaTyp u
BNAaXHOCTU (PUCYHOK 5.2)

5.2.5.1 Ycunua (MakcumarnbHble) B OAHOMNPONETHLIX KAPKAaCHbIX KOHCTPYKLUMAX C 06pamnsaiowmmn pe-
Opamu onpegenaTca No opmynam:

- n3rnbarowme MOMEHTbI:

Mbe = K- £y Sy - A3° E,Sp— 05807 11+ Aps 1) EgFghy (5.24)
- NPOAOSibHbIE CUTIbI:
Nt = Af® E(Fy — AS® - EjF, - 0.5(A5 + AR) EF,, (5.25)

rae vy, — K03 uMLUMEHTbI, onpeaensemble no rpadukam (PUCYHOK 5.4);

S, o — cTaTu4eckme MOMEHTbI OGMULIOBOK OTHOCMTENbHO HEWTPArNbHOW OCKU CEYEHUSI KAPKACHOW KOH-
CTPyKUUN.

MNonoxxeHne HeWTpPanbLHON OCKU KAPKACHON KOHCTPYKLMK (PacCTOAHUE OT HEWTPAanbHON OCcK A0 Hanbonee
yAaneHHon To4kn oBLLIMBKM) onpeaenseTcs no dopmyne

_ FyEy(c+2))+ FyEy2,+ 2F, E; (0,5¢ + 2,)

. 22725 (5.26)
FLEq + FyEy+ 2F, E,

Y1s Y2

0,1
/ ol 2H;+38,
05 |1 1}/2 25 |3 35 (4 |45 2H,+3,

PucyHok 5.4 — pacbuk Ans onpepeneHnst KOSPPULIMEHTOB vq »

5.2.5.2 HopmanbHble HanpspkeHus (MakCumanbHble) B OBGMMLIOBKAX OAHOMPONETHbIX KApPKaCHbIX KOH-
CTPYKUMIA ¢ oBpamnsiowmmmu pebpammu onpeaensitotcs no opmyne
- ANs KOHCTPYKUMIA C NNOCKUMMW 00nMLOBKaMu

te  MBO (H +Zz )
toa_= | N 12 T4
612 =E12

+ -Abe | (5.27)
EpFap Eplp '

10
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E1’E1 + Ez’fz
P

rae an = Fp + X (528)

_;  Eh+Esb
by =y + =222 (5.29)

5.2.5.3 HopmanbHble HanpsbkeHna (MakcumarnbHble) B oBpamnaiowmux pebpax 0gqHONPONETHbIX Kapkac-
HbIX KOHCTPYKLIUIA CO CTOPOHbI 06nuuoBok (5.1) n (5.2) onpegenaotca no hopmyne

to ML (H,p -z
512 =E, N>, (H2-21) _ Atg | (5.30)
EpFrp Eplp
5.2.5.4 Capuraowme HanpskeHusa (MakcuMarnbHble) B o6pamnsiiowmx pedpax 0gHONPONETHbIX KapKac-
HbIX KOHCTPYKLIMIA onpeaenstoTcs no dopmyne

o _4(6{'“’/?1 - 6'2’“‘1-72)

,p - . (5.31)

5.2.5.5 Casuraiowme Hanps>keHust (MakcuMarnbHbI€) B KNEEBbIX COeanHeHnsx obpamnaowmx pebep ¢
obnMuoBKamMu OAHOMPONETHLIX KAPKACHbLIX KOHCTPYKLMIA ONPEeaenstoTcsa no opmyne
4 (ot'("l?1 —Et’ml?)
2 2
1:}'("” S . (5.32)
byl
5.2.5.6 Casuratowme ycunusa (MakCumarbHbl€) B TOYEYHbIX METANNMUYECKUX U KneemMeTaninydeckux co-
eAuHeHuaxX obpamnsowmx pedep ¢ 06nNMLOBKaMKU B OAHOMPONETHLIX KAPKACHBIX KOHCTPYKLUSIX ONPeaensioT-
¢4 no popmyne
4(6"“’1?—6“"/?)1
pto _“\°1 71772 T2 (5.33)
/
5.2.5.7 MakcumanbHble Npornbbl KapKacHbIX KOHCTPYKUMIA OT TEMMNEpPaTypHO-BMaXXHOCTHbIX BO3ael-
CTBUI AN O4HOMPONETHbIX KAPKACHBLIX KOHCTPYKLMIA ¢ 06paMnsiowmmn pebpamu onpeaensaiorca no opmyne

2
f=0125M" (5.34)

Eplp

5.2.6 NMpoBepka NPOYHOCTU (YCTOMUYMBOCTU) U XKECTKOCTU KAPKACHbIX Orpaxaarmx KOHCTPYKLUA

5.2.6.1 NMPpOYHOCTb M XKECTKOCTb KaPKaCHbIX KOHCTPYKLUWI cneayeT NPOBEPATL N0 MaKCMMarnbHbIM 3HaYe-
HUAM HanNpsKeHUI 1 NpornboB, COOTBETCTBYIOLLUM HEBbLIFOAHENLLIEMY COYETAHMIO HArPY30K U TEMNEepPaTypPHO-
BMa>XHOCTHbIM BO3AENCTBUAM.

5.2.6.2 NPOYHOCTb YTENNMTENS KAPKACHbIX KOHCTPYKLUMIA, NPUMEHSEMbIX B KAYECTBE SMEMEHTOB MOKPbI-
TUIA, NPU SENCTBUU KPATKOBPEMEHHOW MECTHOM Harpy3ku, BO3HUKAIOLIEN NPU ABMXEHUU MO NOKPbLITUIO WUIK
npu CKNagupoBaHMU rpy30B Ha NOKPbLITUK, AONOMHUTENBHO NPOBEPSIETCA MO hopmyne

oZ=P, <R, (5.35)
rae P,, — WHTEHCMBHOCTb MECTHO Harpysku, Kr/cm2.

5.2.6.3 MNMpo4yHoCTb 06paMnaLwmx pebep KapkacHbIX KOHCTPYKLMIA NPOBEPAETCA CO CTOPOHbI 0ONMMLOBOK
1, 2 no popmynam:

= 2Hip-%43 44
Sp,, =012 m +o SRp, (5.36)
v <R (5.37)

cp_3K5=,/c§+4t§ SRp- (5.38)

11



CI429.1325800.2018

5.2.6.4 MpoyHOCTb OOpamMnsiioWmMX pebep KapKaCHbIX KOHCTPYKUMIA C 06nuMuoBKamMu M3 MaTtepuarnos,
NOABEPXKEHHLIX KOPOBMEHUIO NMPU HEPAaBHOMEPHOM HabyxaHWK (YCyLUKE), AOMOMHUTENLHO NPOBEpPSETCS MO

dopmyne
2
Goks :,’(cg) +472 <R, (5.39)

rae op onpeaensieTcs no opmyrne

o =_o,5(KP;‘KPﬂ, (5.40)
A5 (M —381-83)
3a0ecb A =0,27 E 1 1 5.41
e\ 5,) (5.41)
Kp1,2 — KpuBM3Ha KOpobneHusa obnnuoBOK BCreacTBUe HabyxaHua (ycyLuku), 1/cm.

5.2.6.5 MNpoyHOCTbL coeanHEHUn obpamnsaowmx pebep ¢ 06NULIOBKAMKN B KAPKACHbIX KOHCTPYKLMSAX AN
KneeBbiX COeANHEHUI NPOBEpPAETCA No popmyne

Tymax S Ro: (5.42)

K.max

5.2.6.6 [MPpOYHOCTb TOYEYHbIX KNEEMETANNNMYECKUX U METANNMYECKUX (3aKNENOYHbIX, BUHTOBbIX, TOYEY-
HbIX CBapHbIX) coeAnHeHui pedep ¢ obnuuoskamu T npoBepseTcsi no hopmyne

T= N, (5.43)

rae N_, — pacyeTHOEe yCunume Ha OAHY CUITOBYIO TOUKY Mpu cpese (CMATUN).
cp

5.2.6.7 Kneemetannuyeckne CoeauHeHNs XpU3oTUNLEMEHTHBIX NIMCTOB, CTEKMNONMAacTMKa U APEBECHbIX
NUCTOBbIX MaTepUanos Ha SNOKCUAHBIX, PEHOMNbHbLIX U NONUIPUPHBIX KesX NPOBEPSAIOTCA HA NPOYHOCTL Kak
Kreesble.
5.2.6.8 Mpo4HOCTb 06NNLIOBOK KAPKACHbIX KOHCTPYKLMIA NPOBEPAETCA ANA PacTAHYThIX 06nNMUOBOK (pac-
TAHYTbIX NONOK NPOUNA) N0 yCrnoButo
o< Rp. (5.44)
5.2.6.9 MpoYHOCTbL (YCTOWYMBOCTbL) OONMMLOBOK KapKaCHbIX KOHCTPYKUMIA NPOBEPAETCS AN CxxaTblx 00-
NULOBOK (CXaTbIX NOMOK NPOouns) no ycroBuio
S<R,5, (5.45)
5.2.6.10 MpoyHOCTL 06pamMnsioLLmMX pebep KapkacHbIX KOHCTPYKUUIA onpeaensercs no hopmynam:
- B pPaCTSHYTOW 30He

o, <R (5.46)

- B CXaron 30He
o, <R,. (5.47)

5.2.6.11 MNMpegenbHOe HaMNpsXXeHWe MMOCKON CXKATON OBNULIOBKM KapKaCHbIX KOHCTPYKUMIA onpeaenseT-
cs:
a) UCXOAS U3 NPOYHOCTK yTennuTens no opmMyne

0,4633E,, E>

Sp=—— <
1:071E 4 E ©

Ry\Enp

(5.48)

rae o — CTpena MeCTHO HayarnbHO nornéu obrnmuoBKK, M.

12
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Mpu 9TOM AOMKHO GbITh BLIMNOMHEHO YCROBME:

E 2
S +21R, [—E—PJ <R (5.49)

6) ncxoaa u3 ycTonumsocTn obnuuoBkM no popmynam:
- Anst MeTannyecknx obnmuoBok

S (5.50)

N2
TAE @ — KO3(pPULMEHT, NPUHMMAEMBIVE MO Fpaduky “’np[m,Rc EZ[%) Jua pucyHke 5.5;

- Ans 06NMUOBOK U3 NPOYMX MaTEPManos

5. =R (5.51)
T 1rm
rie m— OTHOCUTENbHbIN 3KCLUEHTPUCUTET m =%9-

P
1,0
0.9 —= {025
I, \\%\\

] \ \
0.7 — Q\

o —_— ] o~
0’6 \\ 10 \\ \&
05 ] 2,0 | \\\X

) — S— ——

’ A —

S — 40 I B T
0,3 2
5,0
0,2
50 75 100 125 150 175 200 225 250 275 300
AnoMuHUA 3 i 2
: : : : : : : —  RelE%)
100 150 200 250 300 350 400
Cranb

PucyHok 5.5 — 'pachuk Ans onpeaenexns ¢y,

5.2.6.12 MNpenenbHoe HanpsbkeHue roPUMPOBaHHON CKATOM 06MMLI0BKM BOSIHUCTOTO, CUHYCOMAANBHOTO
U NunBYaToro npoguns onpeaensercs no 5.2.6.11, npuyem 3a BenuuMHy & NPUHUMAETCA TOMNLUUHA NPUBEEH-
HOM NAOCKOI 0BNMLIOBKN, 9KBMBaNeHTHOW no / u F.

5.2.6.13 MpeaensHoe HanpsbkeHue ropPUPOBAHHOI CXAaToi 06NULIOBKM TPaNeLMEBNAHOro W pebpucto-
ro npodunei onpeaenseTcs:

a) Ucxoas U3 NPOYHOCTU NeHonnacrta no ¢opmyne

Cnp = 901, (5.52)
rae ¢ — onpegensietca no rpadukam ¢(fg, ¥), COOTBETCTBYIOLMM NPUHATLIM MaTepuanam obnuuoBku u
cpegHero cnos (PUCYHokK 5.6);
hg = h13;
h. — BbIcoTa rocpa;
13
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¥ — K03hhMLMEHT 3anonHeHns npoduna rodpa, pasHelin F/Fo;
Fy» Fon — Nnowjaab HaKMNOHHbLIX W MAOCKUX COOTBETCTBEHHO Y4acTKOB MPOUNsA Ha AfNWHE, paBHOW Liary

npocuns;

6) ncxoas 3 ycTon4nmBoCTM 0BnNMUOBKM No chopmyne

Oyp = PypOr » (5.53)

rae @, — KO3(puLMEHT, NPUHUMAEMbIV NO rpaduky cpxp(m.o%l() Ha pucyHke 5.7,

o
m — OTHOCUTENbHbIA 3KCLUEHTPUCUTET, PaBHbIN m = ——

1,65 4/= .
F, W — nrowjafib 1 MOMEHT CONPOTUBMEHMsS NPOUns oy =T§/EE2Ib?,

b, — war npodouns.

PacyeTHasa BenuunHa npeaenbHOro (KPUTUYECKOr0) HaNPSXKEHUA CxaTon 0ONULIOBKM NPUHUMAETCA Kak
MEHbLUEE U3 3HAa4YEHU, OnpeaerneHHbiX no hopmynam (5.53) u (5.54).
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PucyHok 5.6 — Mpaduk ans onpefenexuns ¢

P
09 e ———0,05 \gq=o
’ —L | | T %5\\ \\
0,8 B—
' 10,25 N
\ .
| TR
0,6
f ——— . —
05 —11.0 | — T
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5.2.6.14 Kputuueckoe HanpsbkeHue notepu MECTHON YCTOWYUBOCTM NAIOCKMX YYACTKOB CXaTon npodu-
NMPOBaHHON 06GNMLIOBKM KApKaCHbIX KOHCTPYKLMIA onpeaensercs no dopMyne

=(d 2

o =¢E[—) : (5.54)
b

meb= bg U b = b,. ¢ — K0IPDULIMEHT, NPUMEHSIEMBIN NO rpachuky Ha pUCyHke 5.8 B 3aBUCUMOCTH OT napa-

METPOB 543 E/E, npu 3T0M Ansi cTanbHbIX 06MNMLIOBOK EKP cneayeT npuHUMmaThL He Bonee R; Ans antOMUHUEBbIX

06nULOBOK Npu Op = 0,7 R cnegyet BBOAUTL NONPABOYHbLIN KOAPDULMEHT, YUUTLIBAIOLMIA OTKNOHEHUEe aAna-

rpaMMbl «HanpspkeHne—gedopmanmsay marepuana o6nmuUoBoK OT 3akoHa Myka (B COOTBETCTBUM C yKa3aHUAMU
cooTBeTcTBylowero pasaena Crl 128.13330).

¢
60

50

40 o =oE() 7

~{

30

20 /
4

10 A

012345678 910
b 3/,
- |/ E
5 /E
PucyHok 5.8 — 'pacuk ana onpefeneHna ¢

5.2.6.15 Kputnyeckas cuna notepu o0LLEell YCTOMYUBOCTU OT LIEHTPAnNbHO NPUMOXKEHHON NPOAOSbLHON
Harpysku onpegensieTcs Anst KapkacHbIX KOHCTPYKUMIA ¢ obpamnsiowmmu pe6pammu no opmyne

N'=Ng. (5.55)

5.2.6.16 XKeCTKOCTb KapKaCHbLIX KOHCTPYKLMIA NPOBEPSIETCS U3 YCNOBUSA, YTOObLI MX MakCUMAarsbHbIA Npo-
rMo, COOTBETCTBYIOLUMIA HEBbLIFOAHEWLUEMY COUYETAHUIO HOPMATUBHBLIX HArpy30K U TEMNepaTypHO-BNAXHOCT-
HbIX BO3[1€MCTBUIA, HE NPEBbLILIAN HOPMUPYEMON NpPEeAebHON BENTUUUHDI:

n"Tax <H, (5.56)

]

e [ﬂ — HOPMUPYEMBIN NPeaenbHbIi OTHOCUTENLHbIN NPOrMo.
5.3 PacuyeT ABYXCINOWHbIX OrPaXKaarolmuX KOHCTPYKLUIA

5.3.1 O603HaYeHUs ana ABYXCMONHOM Orpaxaalowen KOHCTPYKLUMN
5.3.1.1 MeomeTpuyECKME XapakTEePUCTUKU KOHCTPYKLUK (PUCYHOK 5.9):

15
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a— I'IpO,D,OJ'IbeIVI paspes; 6 — aneMeHT nonepevyHoro cevyeHnA
PucyHok 5.9 — CxeMa AByXCNoiHOW orpaxgatoLLeil KOHCTPYKLMK

| — pacyeTHbIV NPONET orpaxkgatowelnt KOHCTPYKUMK, M;
h — BbICOTa KOHCTPYKLMU, M;

Z, — paccTosiHMe OT HeNTPanbHON 0CU OGNULIOBKM /10 KPANHEr0 BHYTPEHHErO BOMOKHA NOMKKU Npoduns
06nMLOBKH, M;

Z, — PaccTosiHMe OT HEMTPAribHOM OCK OBNULIOBKM 10 KPANHETO HAPY)XHOrO BOFIOKHA MOJKM Npodhuns
06MMLOBKH, M;

Z;, — paccTosiHue OT HeWTparnbHoi OCK ABYXCIIOWHON KOHCTPYKUMM A0 KPANHEro HapyXHOro BOMOKHA
yTennuTens Ha nonke npodunsa 06nMUoBKU, M;

a, — PaccTosAHNE MEXOY HEeWTparnbHbIMW OCAMW ABYXCIMOWHOW Orpaaatolien KOHCTPYKUWM U HeW-
TparnbHOI OCbIO YTENNUTENS, M;

a3 — paccTosHne Mexay HelTparbHbIMU OCSIMM JBYXCMOWHOW Orpaxaatolleil KOHCTPYKLMM W Heil-
TpasibHOM OCbI0 0GNULIOBKM, M;

A — nnowaak ceveHns Npocuns OBNULIOBKN Ha eAUHULY LUMPWHBI, M2/M;

A; — NnoLLajb CEYEHNs YTENNUTENS HA EAMHULY LUIMPUHBI, M2/M;

| — MOMEHT nHepLMu NPouns OBRAMLIOBKN HA €OMHNLLY LUMPUHBI, M*/M;
— 4/
l; — MOMEHT MHepLMN YTENNUTENA HA AUHNLY LLIMPUHBI, MY/M;
f— npornb orpagatoLent KOHCTPYKLMU, M.
5.3.1.2 Pac4yeTHble xapakTepuCTUKM maTepuanos:

E — mopaynb ynpyroctu Matepuana obnuuosok, Ma;
E; — moaynb ynpyroctu matepuana yrennutens, a;

R — pacueTHoe conpoTuBreHne matepuana oBrnmLOBOK PacTSHKEHMIO-CxaTHIo, Ma;
R; — pacueTHOe CONpOTUBNEHNE MaTepuarna yTennuTens pacTsikeHuo-oxaruio, Ma.

5.3.1.3 XapakTepucTnKK >XeCTKOCTU ABYXCNOWHOWN OrpakaatoLein KOHCTPYKLUK
M3rnbHas »xeCTkoCTb 06NULIOBKM ABYXCIONHON Orpa)kaatoLweri KOHCTPYKUMK onpeaensieTca no oopmMyne

D-ET. (5.57)
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M3rmbHag »eCTKOCTb ABYXCIOMHONM Orpa)kaatowein KOHCTPYKLMM C HecyLlen npodunMpoBaHHo o6nu-
LLOBKOI onpeaensercs no hopmyne

D:(I_+/_\a§)E +(I,- +A,-a§)E,-, (5.58)

m

;ZZ + AiZiZ . T’
rae Zo =— -~ E_ paccTosiHue OT HEWTPanbHON OCU CEeYeHUs ABYXCITOMHOM KOHCTPYKUMKN A0 Hanbonee

E; . .
A+A; ?’ yAaneHHOW BHELUHEN TOYKM OBNMLIOBKM.

MOMEHTBI CONPOTUBNEHUSI CEYEHUSA KOHCTPYKLIMKM OMPEAENATCA No hOpMynam:
- C BHELUHelN CTOPOHbI METannNMYeckoi o6nmuoBKu

D

== 5.59
""E(a3+2) (5.59)
- CO CTOPOHbI MUCTA, NPUMBIKAIOLLETO K YTENIUTenio,
D
Wy=—— P2 (5.60)
Ey(z-a3)

5.3.1.4 Harpy3ku n BO34elCTBUSA:
g — paBHOMEPHO pacnpeaeneHHas Harpyska, MNa;
g,, — HOpMmaTtKBHas paBHOMEPHO pacnpeaeneHHas Harpyska, Ma.

5.3.1.5 Yeunus u nporubel OT paBHOMEPHO pacnpeaeneHHon Harpy3ku
OB0o3HaYeHUs yeunuii Ans ABYXCIOMWHON orpa)gatoLlei KOHCTPYKLUKU OT PaBHOMEPHO pacnpeeneHHo
Harpy3sku NpMBeAEHbI HA PUCYHKe 5.2,
Ry— I(3||;|opHa;| peakuusa KpanHen neBow onopbl (Ha eAMHULY LUMPUHbI OrpaXkaaloLwen KOHCTPYKUUK),
M

Rg — onopHas peakuusi NPOMEXXYTOYHOMN OMOPbI ABYXMPOSIETHOW M TPEXMPOSIETHON OrpaXKaaroLLien KOH-
CTPYKUMK (Ha eanHULY LUMPUHBI OrpaXkaatoLen KOHCTpyKuumn), H/wm;
Q — nonepeyHasa cuna (Ha eauHULY LUMPKUHBI OrpaXaatoLLen KOHCTpyKLmumn), H/wm;
Q4 — nepepesbiBatoLlasn cuna Haa kpaiHeii onopon, H/u;
Qg — OTpULATENbHARA NepepesbiBaloLLas cuna Hag NPOMEXYTOYHON ONOPON (Ha €AUHULY LUMPUHBI
orpakgatoLLei KoHCTpyKkummn), H/m;
Qp, — nonoxurenbHas nepepesbiBalollas cuna Haj NPOMEXYTOYHON OMOPON (Ha eauHULY LUMPUHBI
orpakgaroLLen KoHCTpykummn), H/m;
M — n3rnbatowmii MOMEHT B orpaxgatowiert KOHCTPYKUMKM (Ha eAuHULY LUMPUHBLI OrpaXxaatolen KOH-
cTpykumm), H-m/m;
M, — makcumanbHbIi n3rnbaroLnii MOMEHT B NPOMeTe Orpa)aaloen KOHCTPYKLMM (Ha eauHILY Lnpu-
Hbl Orpa<gatoLlen KOHCTpykuun), H-m/m;
Mg — makcumanbHblil M3rnbaroLLmMini MOMEHT Haj NPOMEXYTOUHOM OMOPOIt OrpaXiatoLLel KOHCTPYKLMK
(Ha eauHMUY LUMPUHBI OrpaXKaatoLWEN KOHCTPyKuun), H-M/m;
f— MakcumanbHbIN NPornG orpaxkaatoLlen KOHCTPYKLUK, M.

MpumevyaHune — B pacyeTHbIX hopMynax 3anncaHbl yCUnNua u npornbel TONbKo ANs NEBOW NOMOBUHEI ANUHbI
orpagaroLlein KOHCTPYKLUMU (N0 PUCYHKY 5.2) BBMAY CUMMETPUU CTaTUHECKON CXEMbI OrpaxaatoLeil KOHCTPYKUUK U pac-
npefeneHus Harpysok (Temneparyp) no ee AnuHe.

5.3.2 OnpepeneHue ycunuim U NnporméoB ABYXCIIOWHOW Orpaxaarouen KOHCTPYKLUMU OT PaBHO-
MEpPHO pacnpeaerieHHOW Harpy3Ku
5.3.2.1 OnopHas peakuus onpegenserca no opmMmynam:
- AN OQHOMPONETHON ABYXCNOWHON OrpaxKaatoLlen KOHCTPYKLMMK
Ry=Rg =054/ (5.61)
- ANA ABYXNPOSETHON Orpa)kaatoLlen KOHCTPYKLUU
R, =0,375 ¢/, (5.62)
17
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Rg=1,250 g, (5.63)

- ANA TPEXNPONETHOW orpaaaloLent KOHCTPYKLMK
R,=0.4 g, (5.64)
Rg=1,14ql. (5.65)
5.3.2.2 lNonepeyHble cunbl (MakcumarbHbIe) AN ABYXCIONHLIX OrpaXaatoLLmMX KOHCTPYKLUMI onpeaens-

I0TCA NO hopmynam:

- ANS OAHOMPONETHOW OrpaXkaatoLLen KOHCTPYKUUK
Qa=054l; (5.66)

- AN ABYXNPOMNETHOM OrpaXkaatoLLeil KOHCTPYKLUKN

Qy=0,375 ¢, (5.67)

Qg = 0,625 qf; (5.68)

- ANS TPEXMNPONETHON OrpaXkaatoLen KOHCTPYKLUK

Q,=0,4 g, (5.69)
Q=06 gl (5.70)
Qg, =054, (5.71)

5.3.2.3 M3rubaroLume MOMEHTbI B ABYXCINOMHbIX OrpaXkaatoLwmx KOHCTPYKUMAX (MakcuManbHble) onpeae-
naAwTcAa no hopMmynam:
- ANs OAHOMPOSETHOW OrpaXkaatoLLen KOHCTPYKUUK
M, = 0,125 g/ %; (5.72)
- ANS ABYXNPOMETHON OorpakaatoLlen KOHCTPYKLUU
M, =0,07 g/ % (5.73)
Mg=-0,125 g/ ?; (5.74)

- ANS TPEXMPONETHON OrpaXkaatoLen KOHCTPYKLUK

M, =0,08 g/ Z (5.75)
M, = 0,025 g/ ?; (5.76)
Mg =-0,100 g/ %. (5.77)

5.3.2.4 HopmarnbHble HanpskeHna (MakcumarnbHbIe) @ B 0OMMUOBKaxX ABYXCMONHbLIX Orpa)aaroLmx
KOHCTPYKLMIA onpeaensioTca no popmynam:
- B KPanHUX TOYKaxX CEYEHMS HecyLlen 0bnNuUOBKM orpa)kaatoLen KOHCTPYKLUK

18
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012 =

M (5.78)
Wi2

- B KpaiiHeM, Hanbonee ygarneHHOM OT HeWTparibHOW OCU Croe YTENNUTENS HOPMAanbHOe HanpshkeHue

o Mh-2) E (5.79)

T E
5.3.2.5 MakcuManbHble Npormbbl ABYXCNONHBLIX OrpaXaaroLLUmMX KOHCTPYKLMIA OT paBHOMEPHO pacnpee-
NEHHON NONEepeYHON Harpy3kn onpeaenatTca no hopmMmynam:
- Ana OQHONPONETHOW OrpaxgatoLlent KOHCTPYKLUK

4
f=0,013%"". (5.80)
D
- ANA ABYXNPOSETHON Orpa)kaatoLlen KOHCTPYKLUK
4
f =o,0052%; (5.81)
- ANa TPexnponeTHOW orpaxcaaroLen KOHCTPYKLUn
4
f= 0,00675%- (5.82)

MakcumanbHble NPornbbl CMOUCTLIX OrpaXKkAAloLLMX KOHCTPYKLUWA HE AOIDKHbI MpeBbilaTh 3HAYEHUN
npeaenbHbIX NPornboB, npuseaeHHbIx B ClM 20.13330.

5.3.2.6 Mpo4HOCTb NPOHUIMPOBAHHON HECYLLEW OONULOBKMA ABYXCIOWHOW OrpaXkaatoLLen KOHCTPYKLMK
NPOBEPSAETCA ANSl PACTSIHYTON 06NMULOBKK (PaCTAHYTbIX MOMOK Npodhuns) no opmyne

c< Rp . (5.83)
5.3.2.7 MpoYHOCTb (YCTOMYMBOCTL) NPOUIMPOBAHHON HECYLLEel OONULOBKU ABYXCIOWHON orpakaato-
el KOHCTPYKLMM NPOBEPSAETCH AN CXKaTbIX NONOK npoduns no opmyne

G<R, oyp. (5.84)

Kputuueckoe HanpspkeHue Ansi CKaTbIX MONOoK HecyLen 0bnmuoBKu % onpeaensaeTca no 5.2.6.14.
5.3.2.8 MpoYHOCTL yTENNUTENSA ABYXCNOWHON OrpaxkaatoLlen KOHCTPYKLMKM NpoBepseTca no opmyne

0,5 R;. (5.85)

6 MNMpoeKkTUpoBaHUe orpaxaarowux KOHCTPYKUUA ¢ 3 (heKTUBHBLIM yTennurenem
M TOHKOSIUCTOBbLIMU OGNULIOBKaAMU U KOHCTPYKTUBHbIE pelleHus

6.1 MNMpu paspaboTke NPOEKTOB 34aHUI CneayeT BbiNonHATbL TpebosaHua CI 20.13330, CIM 16.13330,
CI 128.13330, CIN 64.13330.

6.2 CTeneHb OrHECTOMKOCTU 34aHUI U COOPYXXEHWUI C UCMONb3OBAHUEM OrpadkaaloLLMX KOHCTPYKLMIA C
3O (PEKTUBHBIM YTEMNUTENEM U TOHKONIMCTOBLIMW OOMMLOBKAMU, KNACChl X OYHKLMOHATNBHON U KOHCTPYKTUB-
HO MOXXapHOW ONAaCHOCTH YKa3bIBAIOTCHA B MPOEKTHON AOKYMEHTALMU HA OObEKTbI KAaNUTanbLHOrO CTPOUTENb-
CTBa U KnaccuunumpyroTca B COOTBETCTBUM C [3].

6.3 YucneHHble 3Ha4YeHNUA KpUTEPUEB OTHECEHUS OrpadKaaloLLMX KOHCTPYKLMIA K MoKa3aTensm noXxapHo-
TEXHUYECKUX XapaKkTePUCTUK ONPEAENAIOTCS B COOTBETCTBUU C METOAAMU, YCTaHOBNEHHbIMU B TOCT P 56076.

6.4 KapkacHble orpaxgatoLime KOHCTPYKLMN NPUMEHSIOTCA C O4HOMPONETHON CXeMON onupaHua. OByx-
CIIOMHbIE OrpaXkaatoLme KOHCTPYKUMW NPUMEHAIOTCA C OAHONPONETHON MW MHOTOMPOSIETHON CXeMOW onupa-
HUSA.

6.5 TonwmHa cranbHbiX 06nMULOBOK NpuHUMaeTcsa ot 0,5 (BHyTpeHHsia) 4o 1,0 MM (HapykHas); anio-
MUHUEBBLIX — 0,7—1,0 MM; U3 NIUCTOBbLIX, PYMOHHbIX NOSIMMEPHbIX MaTepuanos (CTEKNONMACTUK, CTEKNOTEK-
CTONUT) — A0 3 MM; M3 PYNOHHbIX KPOBEIMbHbLIX Marepnanos — A0 2 MM; U3 XPU3OTUILEMEHTHbIX NUCTOB —
6—10 mM; n3 6akenmanpoBaHHoi aHepbl — 4—10 MM; U3 APEBECHOBOMOKHUCTLIX NANT — 2,5—6,0 MM.

19



Cn 429.1325800.2018

6.6 PaccrosHue mexxay AeopMaLMOHHLIMU LUBAMU OTPaXAAoLLUMX KOHCTPYKLIMIA CTEH M NOKPLITUI C y4e-
TOM TeMnepaTtypHbIX AedopmMauuin 40KHO ObITh He Gonee 12—15 M 1 onpeaenaTbCs Npu NPOEKTUPOBAHUW.

6.7 Ha yyacTtke nonepeyHbIX CThIKOB Orpa){aatoLmX KOHCTPYKUMIA KaK MOKPLITUA, TaK U CTEH LUMPUHA
Onopbl AOMKHA COCTaBNATbL HE MeHee 40 MM. LUnpuHa NPOMEXXYTOUMHON OMOPbI OrPpaXkAaloLLMX KOHCTPYKLUUIA
OOMKHa COCTaBNATbL HE MeHee 60 MM.

6.8 CTblkn OrpaxkaaloLmMx KOHCTPYKLUIA A0MkHbI 06ecneunBaTtb TpebyeMble TennoTexHnyeckue, 3ByKo-
M30NSALUOHHBIE, BOAOU3ONSILMOHHBIE MOKA3aTenu, a Takke OrHeCTOMKOCTb OrpaXaatoLLein KOHCTPYKLUK.

6.9 CTblk OrpaXkaatoLLmx KOHCTPYKLMIA MOKPLITUS U CTEH BO (DPOHTOHE MIU TOpLIE 31aHUSA BbINONHAETCA
C NpUMbIKAHWEM Yepe3 repMeTU3NpYIoLLYIO Npoknaaky. CTbik 3akpbiBaeTcs hapTykoM us Mr-obpasHoro nucra.
3a cuer 0TOOPTOBKM 3TOTO NMUCTA HA NPOMUNbL OrPaAKAAIOLLMX KOHCTPYKLIMIA MOKPLITUA UCKMIOYaeTca copoc
BOAbl C KPOBNM NO TOPLY UK NO (PPOHTOHY 3aHuUSA.

6.10 YKNOH NOKPbITUSA AN OrpaX{aaloLLmX KOHCTPYKUUI C METannMueckuMm o0nuLoBkammu 0MmkKeH ObiTb
He meHee 3° (5,2 %) Ans nokpbITUsl 6e3 nonepeyHbiX CTbIKOB U 5° (8,7 %) Ansi NOKPLITUA C NONEPEYHbIMU
cTbikamu. [Ing orpaxaaroLmx KOHCTPYKUMIA C OBNULOBKAMKM U3 PYNOHHBIX NMONMMMEPHLIX MaTepuanos YKMOH
nomkeH coctaBnsAtb 0T 1,5 % 00 10 %.

6.11 B kapHM3HOI YacTu 34aHUS AOIMKEH 00eCcneunBaTbCa CBEC OrPAKAAIOLLMX KOHCTPYKLUA NOKPLITUSA
Haj CTEHOBbIM OrpaxaeHuemM (pasmepom He meHee 200 Mm).

6.12 CHpoc BoAbl C KPOBNM B BOAOCTOUHbIN Xenob npou3BoauTCs Yepe3 BOAOOTOOMHUK.

6.13 KapkacHble orpaxgaioLyme KOHCTPYKUuuM (pUcyHoK 5.1) gorkHbl oTBe4YaTb TpeGoBaHUAM TEXHOMNO-
rMYHOCTW UX U3FOTOBIEHUA.

6.14 O6nuuoBkM U o6pamnsiioLume pebpa KapKaCHbIX OrpaXkaaloLLMX KOHCTPYKLMIA MOTYT ObITb BbINOSHE-
Hbl KaK U3 OIHOPOAHLIX, TAK U U3 PAa3HOPOAHbLIX MaTepuanos.

6.15 Ecnn pebpa n 06nuL0BKM BbIMONHEHbI U3 OJHOPOAHBLIX MarepuarnoB, COEAUHEHUS 06paMnAIoLLIMX
pebep ¢ 06LLIMBKAMU PEKOMEHAYETCA BbIMOMNHATL KNEEMETaNnNMYeCKUMK.

6.16 Ecnu pe6pa n 06rnMLOBKU BbINOMHEHbI U3 PA3HOPOAHbLIX MAaTEPUArnoB, COEAUHEHUA 0BpaMNAIOLLMX
pebep c 06nMULOBKAMU PEKOMEHAYETCS BbINOMHATL MeTanMyeckumu. Mpyu 3ToM COeaANHEHNA AOMKHbI ObITb
YMMAOTHEHbI MyTeM NPOMAa3Kku repMeTUKamu.

6.17 MNpu coeanHeHun 06GNULOBOK U3 XPU3OTUIILEMEHTHbIX JIMCTOB C AEPeBAHHbIMU 0OPaAMANSIOLIMMM
pebGpamu 0TBEPCTUS B 0ONMLIOBKAX AOMKHLI NPEBLILLATL ANAMETP KPENEXHOro aneMeHTa Ha 1—2 mm.

6.18 KpenneHue kapKacHbIX Orpakaarowmx KOHCTPYKUUIA K HECYLLMM dNEeMEHTaM 3aaHus cnegyer npo-
BOAUTb B MECTax pacnonoxeHus obpamnsaiowmx pebep.

6.19 Ons o6ecneyeHnsa NpOYHOro coeanHeHus O0NULOBOK U YTENNUTENS B ABYXCMOMHbIX OrpaXaaioLLmx
KOHCTPYKLMSAX UCNONb3YETCA ABYXKOMMOHEHTHbIN KNEW Ha YPEeTaHOBON OCHOBE.

6.20 KpenneHue ABYXCNONHbIX OrpaXkaatoLLmX KOHCTPYKLUUIA K NPOroHaM peKOMeHAYETCS OCYLLECTBNATb
COEeAUNHEHMSAMU, AONyCKaloWMMKU cBo60aHOE AehOPMUPOBAHUE OrPaXAAIOLLIMX KOHCTPYKLUIA B UX MIIOCKOCTM
npu Harpyskax u TemMneparypHoO-BAAXKHOCTHLIX BO3AENCTBUAX.

6.21 MpoaonbHbLI U NONEPEYHBIN CTbIK ABYXCAOMHbLIX OrpaXkaaloLmuxX KOHCTPYKLMIA MOKPbLITUS C HEMEe-
TannMyeckummn obnmuoBKamMu BbINOSIHAETCA B COOTBETCTBUU C PUCYHKOM B.2.

6.22 CneayeT NnpeaycMOTPETb 3aLMTy BCEX INEMEHTOB OrpaxKaatoLmux KOHCTPYKLUIA OT KOPpO3uu B CO-
orBetcTBum ¢ CI1 28.13330. Mpu atom cneayet NPUMEHATL BOAOCTONKUE NMOKPBITUSA.

6.23 3almTHbIE NOKPbLITUA METANNUYECKUX SNEMEHTOB KPENSeHUn U 3aenkn CTbIKOB AOSDKHbI COOT-
BETCTBOBATb MO KOPPO3UOHHOW CTOMKOCTU MOKPLITUAM METannMueckux o0nmLoBOK U HE JOMKHbI Bbi3bIBaTb
KOHTaKTHOI Koppo3uu. bonTbl, ranku, wanbbl u Apyrue Aetanu arIeMEHTOB KPENEHUI A0IDKHbI ObITb OLIMHKO-
BaHbl UMM KaAMUPOBaHbI. TONLWMHA 3ALUTHOTO METANNUYECKOTO NOKPLITUS A0MKHA ObITh HE MeHee 20 MKM.

6.24 KapkacHble U ABYXCNOWHbIE KOHCTPYKUMU TPAHCNOPTUPYIOTCA BCEMU BUAAMM TpaHcnopTta B yna-
KOBKe, obGecrneunBaioLeli COXPaHHOCTb U3aenui, B COOTBETCTBUM C NMpaBMnamMmu nNepeBo3ku rpy3oB, AEWCTBY-
IOLMMM Ha KaXKaoM Buae TpaHcnopta. Mpu TpPaHCNOPTUPOBaHUM NaHemnen 3anpeLaeTca ycraHoBka Apyrux
rPy30B Ha MOBEPXHOCTb TPAHCNOPTHOW YNAKOBKMU.

6.25 Pa3srpy3ky TPaHCNOPTHLIX YNAKOBOK CrieaAyeT NPOBOAUTL BUITOYHbLIM MOrPy3YnKOM UNKU KPaHoM C no-
MOLLbIO TPABEPCbl C 3aKPENNAEMbIMU HA HEN rPY30BbIMU CTPONAaMu (TEKCTUINBHBLIMU NEeHTamMu). Mpu pasrpyske
LIEHTP TSDKECTM NaKeTa AOMMKeH ObITb COBMELLEH C LIEHTPOM TPaBepChbl.

6.26 KapkacHble 1 ABYXCMOWHbIE KOHCTPYKLUMWU CNelyeT XpPaHUTh B yNakoBke, o6ecnevnsaloLlein Boao-
HENpPOHMLIAEMOCTb MAHENe, B Cknagax 3akpbiToro TMNa Uinum noj HaBecoM, 3aLMLLIaloLWmUM OT BO3AEHCTBUA
NPsSIMbIX COMHEYHBIX NyYer, aTMOCEPHbIX 0CAAKOB U NblNU, C cObniogeHmeM Mep NPOTUBONOXapHOW 6e3-
0onacHoOCTU. [lonyckaeTcsl BpEMEHHOE XpaHeHne Nog, OTKPLITOM HEOOM Mpu yCNoBUM YKPLITUA YNAKOBKWU BOAO-
HEMPOHMLAEMbIM MaTepuanom.

20



CI 429.1325800.2018

Mpunoxexnune A

Cxema onpeaeneHusi HOPMaTUBHLIX U PACYETHbIX 3HAYEHUIH NapaMeTpPoB
adekTUBHBLIX yTennurenen

A.1 Ucnonb3ysi cpefiHee 3Ha4YeHMe NapaMeTpoB YTEMIWUTENSs, ero cTaHgapTHOe OTKIOHEHUE U M3MEHYMBOCTL MO
pe3ynsratam NPUeMo-CAATOMHBIX UCMbITAHWIA YTENNUTENel, HOPMaTUBHLIE U PacHETHBIE 3HAYEHUSI NapamMeTpoB onpese-
NS0T B COOTBETCTBUM € Tabnuueid A.1.

Tabnwu ya A.1 — Cxema gn4 onpegeneHna HopMaTtuUBHbLIX U pacHeTHbIX 3HaYeHUIH napaMeTpoB yTennutens

CpeaHee 3Ha4YeHUe napaMeTpa Mg =2Zmg;In

> (mg; —mg)*

CTaHgapTHOE OTKITOHEHWe napameTpa oR =

(n-1)
M3MeH4nBOCTL NapameTpa Cr=0r/mg
ObecneyeHHOCTb NapaMeTpa ANA HOPMaTUBHBIX 3HAYEHUIA Pr=0,95
TpebyeMblii ypoBeHb MHAEKCA HaAEeXHOCTH erfp=2,8+5.2
KoahpuuueHT Beca ag =oRr/ \IGZR +°.28
O6paTHas dyHKUUSA pacnpefeneHns cTaHfapTU3MPOBaHHOM o1 = o1 (Py)
HopManbHOW BENUYUHBI R
HopwmaTuBHOe 3HaueHue NapameTpa Npyu o6ecnedeHHoCTH Py mf = Mg —cR®™! (Pr)
KoahhMLIMEHT Haf@XHOCTM Mo MaTepuarny Ym = MR [[Mg —agogerfB]
PacyeTHoe 3Ha4eHWe napameTpa RS' =m,'{, /YHm

A.2 YacTHble Koo dUUMEHTEI HageXHOCTU BBOAAT B cooTBeTcTBUM ¢ TOCT 27751.
A.3 3Ha4eHue TpebyeMoro ypoBHS MHAEKCA HafeXHOCTU erf onpeaensatoT no opmMyre
R-S

B= "DR +Ds'

rie R — 3HadYeHuWe Hecylyell cnocobHOCTH, MPOYHOCTH,
S — 3HadeHue BO3AeiCTBUIA (HarpysKu);
Dgr — 3HaveHWe fucnepcum Hecyleit cnocobHOCTHU, MPOYHOCTH;
Dg — 3HadeHve Ancnepcumn Bo3aeicTBuiA (Harpyskm).

(A1)

A.4 CxeMa onpefeneHns HOPMaTUBHBIX U PacHETHbLIX 3HaYEHWIA MapamMeTpoB YTENNUTENs No anropuTMy, yKasaHHo-
My B Tabnuue A.1, Ha NnpuMepe NPOYHOCTU NPU CXaTUKM MUHepanoBaTHLIX NAWUT Npu obecneveHHocTn 0,98 u Tpebyemom
YpOBHe nHaekca HagexHocTu ot 3,0 fo 5,2 npusefeHa B Tabnuue A.2.
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Tabnuuya A2 — Cxema onpefeneHuss HOPMaTUBHLIX U PaCHETHLIX 3HA4YEeHWUA NapaMeTpoB YTENNUTENSA Ha npumepe
MPOYHOCTU MpK CXaTUU MUHeparioBaTHLIX NIUT U3 KaMeHHOW BaTbl Npu oGecnedeHHocTn 0,98 1 TpeGyeMoM ypOBHE UH-

nekca HagexHocTtn ot 3,0 o 5,2

XapakTepuctuka 3HaveHve
1 CpeaHee 3HaveHWe Mg, kla 102 102 102 102 102 102
2 CTaHf[apTHoe OTKIIOHEHNE Sk 20,83 20,83 20,83 20,83 20,83 20,83
3 NamMeH4mMBOCTb Cr 0,2042 | 0,2042 | 0,2042 0,2042 0,2042 0,2042
4 O6ecneveHHOCTb Pr 0,98 0,98 0,98 0,98 0,98 0,98
5 TpebyeMmelil ypoBeHb UHAEKCa HafexXHOCTKH erf B 52 4.8 4.4 4 3,5 3
6 KostbpmumeHT Beca ap 0,8 0,8 0,8 0,8 0,8 0,8
7 ObparHan QyHKUus pacnpeRenenns CTakaapTi- | , gaa7 | 50537 | 20537 | 2,037 | 2,0537 | 2,0537
3UPOBAHHON HOpManbHON BENUYUHLI D
8 HopmatuBHoe 3HHaquV|e napameTpa npu obecne- 59,22 59,22 59,22 59,22 59,22 59,22
YeHHOCTN P, mp
9 KoadhduumneHT HagexHOCTU Mo matepuany, HBOC— 3,8587 | 26903 | 2,3065 16755 1.3559 11387
CTaHaBNMBaeMOoMY Mo HOpMasnbHOMY 3aKOHY vg
10 PacyeTHOe 3HaueHue I'IapaMETpa,HBOCCTaHaBJ'IVI— 15347 | 22,013 | 28,678 35,344 43,676 52,008
BaeMOro no HopMarnbHOMY 3aKOHY Rp
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PucyHok B.1 — lNpumMep KOHCTPYKTUBHOMO peLUeHUs KapKacHOW orpaxjaroLleil KOHCTPYKLUK

a — MNpOoAoSbHbIN CTLIK; 6, 8 — MonepeyHblil CThIK

PucyHok 5.2 — KpenneHue gByXCrONHbLIX OrpaXaatoLmx KOHCTPYKUUIA K KapKacy 3gaHus
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