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Beenenne

Hacrosimuii cBOJ mpaBHJI COCTaBIEH C IENIBIO TOBBIMICHHUS YPOBHS O€30MacHOCTH B
3IAaHUSAX M COOPYKEHMSIX JIOACH M COXPaHHOCTH MAaTE€PHAIbHBIX LIEHHOCTEH B COOTBETCTBHUH C
@enepanbabiM 3akoHOM 0T 30 gexaOpst 2009 r. Ne 384-03 «TexHHYECKHH pETrJIaMEHT O
0€30MacHOCTH 3JJaHUN M COOPYKEHUI», BBIMOIHEHUsT TpeOoBaHuii DeepasbHOro 3aK0Ha OT 23
HOs0ps 2009 1. Ne 261-@3 «OO6 »HeprocOepekeHHMH W TMOBBIIIEHUH HHEPreTHUECKOU
3¢ (PeKTUBHOCTH U O BHECEHHM M3MEHEHUN B OTHAEIbHBbIC 3aKOHOJATeNIbHbIE akThl Poccuiickoii
®denepaliuiy, MOBBIIICHUS YPOBHS TAPMOHU3AIMHA HOPMATUBHBIX TPEOOBAHUM C €BPOTICHCKUMU U
MEXIyHapOJAHBIMU HOPMAaTUBHBIMH JOKYMEHTaMH, IPUMEHEHUS €MHBIX METOJOB OINpeAeICHUS
IKCIUTYaTaIMOHHBIX XapaKTePUCTHK W METOJOB OLEHKH. YYHUTHIBAINCH TaKKe TpeOOBaHUS
®denepanbHoro 3akoHa ot 22 urotst 2008 1. No 123-D3 «TexHuueckuit periaMeHT 0 TpeOOBaHMIX
MO’KapHOU 0E30MaCHOCTH» M CBOJIOB MPABUJI CUCTEMBI TPOTUBOIIOKAPHOMN 3aIUTHI.

Pa6ora Bemmonnena uHcturytom AO «HUL] «Ctpoutenscteoy — HTHUUCK um. B.A.
Kydepenko: xaun. texd. Hayk A.A. [locopenvyes (pyKOBOAMTENL Pa3pabOTKH), I-p TEXH. HaYK,
npod. JL.M. Kosanvuyk, n-p Texu. Hayk C.b. Typxoseckuii, Kauj. TexH. HayK A./[. Jlomakun, Kau.
TexH. Hayk HM.II. IIpeobpadsicenckas, xana. texH. Hayk FO.FO. Cnasux, xanj. TexH. Hayk [1.H.
Cmupnos, naxk. M. A. Kouwopawes, wax. A.H. Ilvanos, wax. J.C. Cononuyvin, uax. M.A.
Qunumonos, IpA y4aCTHH J-pa TeXH. HayK, npod. A.A. Hauuyxa («HMuctutyr benHUUC)» —
HTL), n-pa texu. Hayk, npod. J4.K. Aprenunosa (MI'CY), n-pa texs. Hayk, npod. E.H. Ceposa
(CIIOI'ACY).
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CBO/JI ITPABHJI

JEPEBSHHBIE KOHCTPYKIUU
Timber structures

Jara BBenenus 2017-08-28

1 ObaacTh NpUMeHEHUs

1.1 Hacrosimuuii cBOj IpaBUil paclpoCTpaHsIETCsl Ha METOABI IPOEKTUPOBAHMS U pacyera
KOHCTPYKIIUH U3 LETbHOMN U KiIeeHOoU apeBecuHsl (nanee — JIK), npuMeHseMbIX B 001IeCTBEHHOM,
YKWINIHOW, IPOMBIIIEHHONW U APYTUX OTPAcisAX CTPOUTENHCTBA B HOBBIX, SKCIIyaTUPYEMBIX U
PEKOHCTPYUPYEMBIX 3/IaHUSIX U COOPYKEHHSIX.

1.2 Hacrosammii cBOJ TpaBUJI HE paclIpoOCTpaHSIOTCS Ha mpoektupoBanue JIK
TUAPOTEXHUYECKUX COOPYKEHHM, MOCTOB, ()yH/IaMEHTOB U CBai.

2 HopmaTuBHBIE CCHLIIKH

B HactosmeMm cBoje MNpaBWJl KCHOJIb30BaHbl HOPMATHUBHBIE CCHUIKM Ha CIEIYIOLIUe
JIOKYMEHTBI:

I'OCT 8486—86 IIminomarepuansl XBOMHBIX TOPOA. TEXHUYECKUE YCIOBHS

['OCT 9077—-82 KBapu Mos10ThIH IbIIEBUAHBIN. OOIIME TEXHUUECKNUE YCIOBUS

I'OCT 946388 JlecomaTepuaiibl Kpyrible XBOMHBIX MOPOA. TeXHUUECKUE yCI0BUs

I'OCT 10587—-84 CMoJ1bI 31IOKCUIHO-ANAHOBbIE HEOTBEPKACHHbIE. TEXHUUECKHUE YCIOBUS.

I'OCT 27751-2014 HaneXHOCTb CTPOUTENBHBIX KOHCTPYKUUN U OCHOBaHUU. OCHOBHBIE
MI0JIOXKEHHUS

I'OCT 30247.0-94 KoHCcTpyKIMH CTpOUTEIbHBIE. METO bl UCIIBITAHUI HA OTHECTOMKOCTb.
OO6mmue TpedoBaHMs

I'OCT 30247.1-94 KoHCTpyKIMH CTPOUTEIbHBIE. METOIbI UCIIBITAHUN HAa OTHECTOUKOCTb.
Hecymue u orpaxaaromme KOHCTPYKIIHH

I'OCT 30403-2012 KoHcTpyKuMHM CTpOUTENbHbIE. METOA HCIBITaHUS Ha TMOXApHYIO
OMAaCHOCTh

I'OCT 33080-2014 KoncTpykuum nepeBsiHHbIE. KitacChl MPOYHOCTU KOHCTPYKIIMOHHBIX
MUJIOMAaTEPUaIOB U METOJIbI UX OINpEAETICHUS

I'OCT P 56705-2015 KoHCTpyKuuM J€peBSHHBIE ISl CTPOMTENLCTBA. TE€pMHHBI U
ornpezeneHus

CIT 14.13330.2011 «CHuII 11-7-81* CrpoutenbcTBo B ceHCMHMUYECKHX paioHax» (c
n3MeHeHnueM Ne 1)

CI116.13330.2011 «CHuII 1-23-81* CtanbHble KOHCTPpYKIUW» (¢ n3MeHeHneM Ne 1)

CI120.13330.2011 «CHulII 2.01.07-85* Harpy3ku 1 BO37ACHCTBUS»

CI128.13330.2012 «CHulI 2.03.11-85 3amura cTpOUTENbHBIX KOHCTPYKLHUH OT KOPPO3UN»
(c u3menenueM Ne 1)

CIT 63.13330.2012 «CHull 52-01-2003 beroHHble M >k€1€300€TOHHbIE KOHCTPYKIIUH.
OcHoBHbIe TION0KeHUs» (¢ n3MeHeHussMu Ne 1, Ne 2)

CII70.13330.2012 «CHuII 3.03.01-87 Hecymue u orpaxaromune KOHCTPYKIIUIY

HN3nanue opuuuaibHoe
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[Mpumeuanune — [Ipu nonb30BaHMK HACTOSIIIMM CBOJIOM IIPABMII LIEJIECOOOPA3HO MPOBEPUTH AEHCTBHE
CCBUIOYHBIX JOKYMEHTOB B HMH(OPMAIIOHHOW cHcTeMe OOIIero mHoib30BaHUS — Ha O(QUIMAIBLHOM caifte
(enepasbHOTO OpraHa MCIOJHHUTENBHON BIIACTH B cepe CTaHTapTH3aLUH B CeTH VHTEpHET WM MO €XErogHOMY
nHopManMoHHOMY yKa3arento «HarroHanbHble CTaHAaPThDY, KOTOPbIH OMyOJIMKOBAH IO COCTOSIHUIO Ha | stHBaps
TEKYIIEro rojia, U MO BBITYCKaM €XeMecsYHOTO MH(popManmoHHOTO ykaszarens «HaruoHajgbHbIE CTaHIapTH» 3a
TeKyIui roa. Ecny 3aMeHeH cChIIIOUHBIN JOKYMEHT, Ha KOTOPBIH JaHa HEJaTHPOBAHHAS CCHIIKA, TO PEKOMEHIYETCS
UCTIONB30BaTh JEHCTBYIOIIYIO BEPCUIO 3TOTO JOKYMEHTA C YIETOM BCEX BHECEHHBIX B JAHHYIO BEPCHIO M3MEHEHUIL.
Ecnm 3aMeHEH CCBIIOYHBIN JOKYMEHT, Ha KOTOPBIH JTaHA JaTHPOBAHHAs CCHIIKA, TO PEKOMEHIYETCSl MCTIOIb30BaTh
BEPCHIO 3TOTO JOKYMEHTa C YyKa3aHHBIM BBINIE TOJOM YTBepKAcHUsS (mpuHsTHsA). Ecnu mocne yTBep:KaeHHS
HACTOSIIETO CBOJIA NTPABWJI B CCBIIIOYHBIN TOKYMEHT, Ha KOTOPBIN 1aHa JaTHPOBAaHHAS CCBHIIKA, BHECEHO H3MEHEHHE,
3aTparuBarollee MOI0KEHHE, Ha KOTOPOE JjaHa CCBIJIKA, TO 3TO IMOJIOKCHHE PEKOMEHIYETCs MPUMEHATh Oe3 ydera
JIAHHOTO M3MeHeHUsl. EciM cChUTOYHBIN TOKYMEHT OTMEHEH 0e3 3aMEeHBI, TO MOJI0KEHHE, B KOTOPOM JlaHa CChIJIKa Ha
HEro, peKOMEHyeTcsl IPUMEHSTh B 4acTH, HE 3aTparuBaromeil 3Ty cceluky. CBeneHus 0 AEHCTBUM CBOJOB MPaBUI
1esecooOpasHo npoBeputh B PenepanbHOM HHOOPMAMOHHOM (DOHAE CTAaHIAPTOB.

3 TepmuHbI U onpeieIeHNUs]
B HactosmeM cBojie mpaBuil IpUMEHEHbl TepMuHBI U onpeaenenus nmo ['OCT 18288-87,
I'OCT P 56705-2015.

4 O6uue noJ0KeHus

4.1 K noxpasnenstoT (K1acCu(pUUUPYIOT) IO OCHOBHBIM MpHU3HaKaM: (PyHKIIMOHAILHOMY
HA3HAYCHMIO, YCIOBUSAM IKCILTyaTallud, CPOKY CIYKOBI (IIpUIIOKEHHUE A).

4.2 Tlpu npoextupoBanuu JIK cnexyer pykoBoactBoBarbest TpeboBanusimu CIT 70.13330,
IpelycMaTpuBaTh HUX 3alIUTy OT YBJIAXKHEHUS, OWOMOBPEXAEHUSA, OT Koppo3uu (mJis
KOHCTPYKLUH, SKCIUTyaTHPYEMBbIX B YCIIOBUSAX arpeCCUBHBIX CPeJl) B COOTBETCTBUH C HOPMaMH IO
IIPOEKTUPOBAHUIO 3aLIUTHl CTPOUTENBHBIX KOHCTpPYKIMM oT koppozun CII 28.13330, or
BO3JICHCTBHUS OTHS B Cllydae IOXKapa B COOTBETCTBUH C [1], a Takke ¢ y4eToM CEeHCMHUYECKHX
BO3/ICIICTBUII IIpU CTPOUTEIBLCTBE B celicMuyeckux paiionax corsacHo CII 14.13330.

4.3 JIK nomKHBI yAOBJIETBOPATH TpeOOBaHMSIM pacyera mo Hecyuled crnocoOHoctu (1-s
TpymIma OpeleNbHBIX COCTOSHHM) M M0 JaedopManusM, HE MPEnATCTBYIOUIMM HOPMAIbHON
AKCIUTyaTaluu (2-s1 rpynna NpeieibHbIX COCTOSHUI), ¢ Yy4eTOM XapakTepa W JUIMTEIbHOCTU
JICHCTBHSI HATPY30K.

4.4 IK cnenyet NpoeKTUPOBATh C Y4€TOM OCOOCHHOCTEH M3TOTOBIICHHS, a TAKXKE YCIOBHM
UX JKCIUTyaTaluu, TPAHCIOPTUPOBAHUS U MOHTaXa.

4.5 JIK B yci1oBUsIX OCTOSIHHOTO WJIM NIEPHUOJUYECKOTO JUINTEIBHOIO HarpeBa JOIyCKaeTCs
IPUMEHSITh, €CJIM TEMIIEpATypa OKpyKaroliero Bo3ayxa He npesbimaeT 50 °C. [yig KOHCTpyKUIUi
u3 kneeHoil npesecunnl (manee — KJIK) rtemmeparypa Bbime 35 °C  gomyckaercs mnpu
OTHOCHUTEJILHOM BIAXKHOCTH Bo3ayxa He meHee S0 %.

4.6 [onroeunocts JIK momxkHa ObITH oOecriedeHa KOHCTPYKIIMOHHBIMM MeEpaMu B
COOTBETCTBUM C yKa3aHUSMHU pa3zjena 8 U, B HEOOXOAMMBIX CilydasX, 3allMTHOH 00pabOTKOH,
npeaycMaTpuBarolleil X MpeAoXpaHeHUuEe OT YBIAXHEHHUs, OMOMOBPEXKIEHUS U BO3TOPAHUSL.
JlexopaTuBHYIO OTAENKY U OrHe3aluTHy o0pabdorky JIK cienyer BBINOIHATH, Kak MpPaBUIIO,
II0CJIE YCTPONCTBA KPOBIIU.

5 Marepuaisl

5.1 lns uzroroBnenus K cienyeT mpUMEHSATH IPEBECHHY NMPEUMYIECTBEHHO XBONHBIX
nopoA. [IpeBecuny TBEpABIX JIMCTBEHHBIX IIOPOJ CIEAYET UCIOIb30BaTh I Hareaeu, MoAyIeK u
JIPYTHUX JIETAJICH.

IIpuMeuanue— [y KOHCTPYKUUH AEPEBSHHBIX ONOP BO3AYILIHBIX JIMHUHM 3JEKTPOINEpENaduH CIEyEeT
MNPpUMEHATH APCBECHUHY COCHBI U JIMCTBCHHULIBI, a JIJId KOHCprKL[I/Iﬁ OI10p JIMHUI QJICKTpOIICpEJavuUu HAIIPSAKCHUCM 35
kB u MCHCEC, 3a MCKIIOYCHHUEM DJIEMCHTOB CTOCK W IMPUCTABOK, 3arny6neHH1,1x B T'PYHT, U TpaBepC, AOIYCKACTCA
MNPUMEHATH APCBECUHY €JIU U TUXTHI.

5.2 KauecTBO ApeBEeCHHBI, HCIONB3yeMOW miisi anemeHToB Hecymux JIK, momkHO
COOTBETCTBOBAThH JIOTIOJHUTEIHHBIM TPEOOBAHUSAM, YKa3aHHBIM B IPUIIOKEHUU b.
2
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[TpoyHOCTH IpeBECHHBI COOTBETCTBYIOIIMX COPTOB MJIM KJIACCOB MPOYHOCTHU JIOJKHA OBITH
HE HI)KE€ HOPMaTUBHBIX COIIPOTUBIIEHUH, IPUBEAECHHBIX B IPUJIOKEHUU B.

5.3 B 3aBuCHMMOCTH OT TEMIIEPATypPHO-BIKHOCTHBIX YCIOBUHM SKCILTyaTaluu (KJIACCOB
YCJIOBUI OKCIUTyaTallMu) CJEAyeT MPEIbSBISATh TPEOOBaHUS K MaKCHMAJIbHBIM 3HAYCHUSM
SKCIUIyaTallMOHHOM BIIQKHOCTH JPEBECUHBI U YUUTHIBaTh 3aBUCHUMOCTb €€ IPOYHOCTH OT 3TUX
3HA4YCHUM.

Knaccudukanus ycnoBuil skcityaranuu (peKMMOB 3KCIUTyaTalluy) MPUBEACHA B TaOJIULIe
1, ocoGeHHOCTH X y4eTa IpU MPOSKTUPOBAHUU U U3TOTOBJICHUN KOHCTPYKLUH — B Tabiuie A.2
MpUIOKEeHUs A.

5.4 He pomnyckaercs npumenenue KJIK s kiacca skcrumyaranuu la (oTHOcHUTENbHAS
BJIQYKHOCTh BO3/yXa B 30HE PACIOJIOKEHUSI KOHCTPYKLMI MeHee 45 % Ipu TemIiepaType He BbIILEe
35 °C, nomyckaeTcsi KpaTKOBPEMEHHOE MOHMKEHHE MUHUMAJIbHOM BIQXXHOCTH MOMEIEHUN B
TeueHue 2-3 Hel B TOIy).

5.5 B KOHCTpYKIMSX U3 LIEJBbHOW JAPEBECUHBI, SKCILUTyaTUPYEMbIX B YCIIOBUSAX KJIACCOB
3KCIulyaTauuu 2, 3 u 4, Korja yCcyuika ApeBECUHbI HE BbI3bIBAECT PACCTPONCTBA WJIM YBEJINUYEHUS
MOJATIUBOCTH COCAMHEHUH, TOIyCKAEeTCsl MPUMEHSTh APEBECHHY C BIXHOCTBIO He Oosee 40 %
IIPU YCIIOBUU €€ 3aIUThl OT THUEHUSI.

Taonupga 1

. MakcuManbHasi OTHOCHTEIIbLHAS
Knacc ycnosuit OKcITyaTaluoHHas
o, | BIQXKHOCTb BO3yXa IPH TeMIIEpaType
AKCIUTyaTaIuu BJIQKHOCTH JAPEBECHUHBI, %o o 0
20 °C, %
I (cyxoi) la He 6onee 8 40
y 16 He 6onee 10 50
2 (HOpMaJTbHBIH ) He 6omee 12 65
3 (BIIQXKHBIH) He 6omee 15 75
4 (soxpbiii) 4a He 6ouee 20 85
P 40 Bonee 20 Bosee 85
IIpumeuanus
1 lomyckaeTcs B KauecTBE «IKCIUTyaTaI[IOHHOI» MPUHUMATh «PaBHOBECHYIO» BIIAXKHOCTH PEBECUHBI
(pucyHoK A.1).
2 JlomyckaeTcsi KpaTKOBPEMEHHOE IPEBBIIIICHHE MAKCUMAIbHOM BIAYKHOCTH B TeueHHe 2—3 HEl. B TOAY.

5.6 [IpeBecuna Hareseid, BKIABIIIEH U IPYTUX JIeTajei T0HKHA OBITh MPSMOCIONHOH, 0e3
CYUYKOB U JIpyTUX IIOPOKOB, BJIAXXHOCTb JPEBECUHBI HE JOJDKHA MpeBbImath 12 %. Takue neramu
U3 IPEBECUHBI MAJTOCTOMKNX B OTHOILIEHUH 3arHMBaHus opoJ (Oepesa, OyK) cielyeT moiBeprarb
AQHTHCENITUPOBAHMIO.

5.7 BenuuuHy cOera KpyrIJbIX JIECOMATE€PUAJIOB NPU pacyere 3JIEMEHTOB KOHCTPYKIUI
cienyeT npuHuMarh pasHou 0,8 cm Ha 1 M JUIMHBI, a U1 TUCTBEHHUIBI — | cM Ha | M JJIMHBIL.

5.8 JlpeBecuny ciouctyro u3 kieeHoro mrmoHa (LVL) ucnons3yroT B CTpOUTENbCTBE IS
HECYIIMX KOHCTPYKIIM B OCHOBHOM M3 OJIHOHANPABICHHOI'O INNOHA W JUI HECYLIUX
OTpaKJAIONINX KOHCTPYKIUI, KOI/la 4acTh CJIOEB IIMOHA PACIOJIOKEHA B MEPHEHAUKYIISIPHOM
HaIpaBJICHUU.

5.9 lna KOHCTPYKIUH KiIeeHBIX (paHEepHBIX cieayeT MpuUMeHsTh (anepy mapku OCO, a
Takxe OakenuzupoBaHHyto (anepy mapku ObC.

5.10 TIInOTHOCTH JpeBECHWHBI, BKJIOYAas KJICCHYIO, (aHeppl W MaTepuaia U3
OJTHOHAMPABJICHHOTO IITOHA, JUIs ONpeAeNeHnss COOCTBEHHOTO Beca KOHCTPYKIMI MpU pacyere
cleyeT MPUHUMATh [0 NpUIoXKeHH o .

5.11 Knewn, ucnonb3yemsle i ckienBanus apesecunbl, LVL u ganepst B K/IK, nomkHsl
cooTBeTcTBOBaTh Tabnuue 2. Kieu g BKIIEMBAaHUSA apMaTypHBIX CTEp)KHEH NpUBEIEHBI B
pazzaene 8.
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pyrue xieu, He IepeyrcIeHHbIe B Ta0uuIe 2, JOIMyCKaeTCcsl UCIOJIb30BaTh MPU YCIOBUH,
YTO WX CBOWCTBA M JIOJTOBEYHOCTH OYAYT COOTBETCTBOBATH TPEOOBAHUSM, MPEIBIBISIEMBIM K
TUIIaM KJiesl.

Taonupga 2

Tun | CkneuBaeMblit Knacc Kinacc [Ipumepsl kiieeB
KIest MaTepHual (yHKIIMOHATB- JKCIDTyaTalliH
HOT'0 Ha3Haue- (A.3 nproKeHHsI
uust (A.2 A)
MPHIOKEHUST A)
1 Ha ocHoBe pe3zoprun-
(heHoNOPMATBIETUTHBIX CMOJT
1-3 1-4 I MEJIaMHuHa ¢
MIpeABaPHUTEITHLHBIM
MepeMenTMBaHeM KOMIIOHEHTOB
HpeBecuna,
2 Ha ocHOBE MenaMuHa ¢
APCBCCHBIC a371eJIbHBIM HaHECEHHEM
[UINTHBIE 16-3 1-3 p
KOMIIOHEHTOB Ha CKJIEMBaeMBbIe
MaTepUaibl
MTOBEPXHOCTH
3 Ha ocHoBe kapO6aMuIHBIX CMOJ,
26-3 12 nByxkomnonentHele JI1U kien
' MOBBIIIIEHHON BOJOCTONKOCTH,
MOJINYPETAHOBBIC
4 €BECHHA C
Jp 1-3 1-3 Ha ocHOBE 3MOKCHIHEBIX CMOJI
METAJIJI0M

5.12 Jlns craibHBIX 3JIEMEHTOB JIEPEBSHHBIX KOHCTPYKIMM CleIyeT NPUMEHSATh CTAId B
cootBercTBuM ¢ CII 16.13330 u apmarypusie ctanu B coorBercTBuM ¢ CII1 63.13330.

5.13 B coenuHEHUSX DSIEMEHTOB KOHCTPYKIHH, OKCIUTyaTHPYEMBIX B  YCIOBHIX
arpeCCUBHOM 110 OTHOIIEHUIO K CTalM CpEAbl, CIEAYET HCIOIb30BaTh KOPPO3MOHHOCTOMKHE
CTaJli, aJJIOMUHHUEBBIE CILIaBbl, CTEKJIOMIACTUKH, ApeBecHo-cioucThle mactuku JICIIb, a takxke
JPEBECHHY TBEP/BIX JINCTBEHHBIX OPOI.

5.14 Jlnd KOHCTPYKUMH Ha BKJIEEHHBIX CTEP)KHSAX CIIEJYeT HCIOJIb30BaTh CTEPKHU
nepuouieckoro npogmisa kinacca A300-A600 u cTep>kKHH U3 KPYIJION CTaiaH, allOMUHHEBBIX
CIIaBOB, apMaTypsl kiacca A240 ¢ Hape3Koii Ha BCIO INTyOHUHY BKJICUBaHMUS.

5.15 B kommo3uTHbIX KOHCTpyKImsax u3 JIK u Oerona (mpunoskenue JI) HCHoOIb3yroT
cienyroue Matepuainsl: JIK; GeToH Tspkenslil knaccoB B20 u Bbllle; BKIGCHHBIE apMaTypHBIE
CTEpKHH, B COOTBETCTBUHU C TOJIOKEHUAMU NpuitoxkeHus XK.

5.16 [nsa 3amuTHOM 00pabotku JIK Marepuansl ciemyeT BbIOMpaTh B COOTBETCTBHM C
nosoxkenussmu CIT 28.13330.

6 PacueTHbIe XapaKTEePHCTHKU MATEPHAJIOB
6.1 PacueTHble CONPOTUBIECHUS JIPEBECHHBI COCHBI, €1M M JIMCTBEHHHIIBI €BpOIEHCKON
OTCOPTHPOBAHHOM IO COPTAM CIIEYET ONPEICISATh 0 PopMyIIe

RP = RA My - Hmi, (1)

rae RA — pacueTHoe conpoTusienue apesecunsl, MIla, npuseieHHoe B Tabauile 3, BIaKHOCTHIO
12 % nnsa pexxuma HarpyskeHust A, coryiacHo Tabsuie 4, B COOpYyKEeHHUsAX 2-To Kjiacca
(GYHKIIMOHATIHHOTO HAa3HAYEHUSI, COTIIACHO TIPWIIOKEHUIO b, TIpH CpoKe dKCIuTyaTanuu

He Oonee 50 er;
My — KOO(PPHUIMEHT UMTENFHOW TPOYHOCTH, COOTBETCTBYIOIIMN PEXHUMY JUTHTEIHHOCTH
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3arpyskeHus (tabsuma 4);
[1mj — npousBenenne KO3PPHUIUEHTOB yciaoBuil padoTsl (6.9).
PacueTrHple conpoTHBIEHUS JUIS JOPYTUX HOPOJA JPEBECHHBI YCTaHABIMBAIOT ITyTEM
YMHOXKEHUSI BEIUYMH, MPHUBEACHHBIX B Ta0imie 3, Ha MepexogHble KOd(QOUIMEHTH My,
yKa3aHHBIC B TabmuIe 5.

Taomnuma 3

HampsbxeHHOE COCTOSIHHE U XapaKTePUCTHKA Pacuernoe conporusnenue, Mlla, s copTos
JJIEMEHTOB JIPEBECHHBI
O0o3HaueHMe 1 2 3
1 U3rub, cxxatue U CMATUE BIOJb BOJIOKOH: RAL, RA, R
a) DJIIEMEHTHI IPSIMOYTOJBLHOTO CEYCHHS [3a 21 19,5 13
HCKITIOUYCHHUEM yKa3aHHbIX B 0), B)] BBICOTOH HE
oonee 50 cm. IIpu BricoTe ceuenus Oosee S0 cm
[cM. 6.98)]
0) AIIeMEHTHI IPSIMOYTOIFHOTO CEYCHUS IIIUPHUHON 22,5 21 15
ot 11 no 13 cm npu BeicoTe ceyeHus ot 11 go 50
cM
B) DIIEMEHTHI MIPSMOYTOIBHOTO CEUSHISI ITUPUHON 24 22,5 16,5
bomee 13 cM npu BeIcOTE ceueHus oT 13 1o 50 cm
T') DJICMEHTBI U3 KPYTJIbIX JIECOMATEPHAJIOB 0e3 - 24 15
BPE30K B paCYCTHOM CCUCHUU
RA
2 PacTsiKeHHUe BAOJb BOJIOKOH: P
a) 2JIEMEHTHI U3 IIEIbHON JPEBECHHBI 15 10,5 -
0) KJIeeHBIC 3JIEMEHTHI 18 13,5 -
3 CkaTHe ¥ CMATHE 110 BCEH TLIOIIAH TTOTIEPEK R0, R™ 00 2,7 2,7 2,7
BOJIOKOH
4 CMATHe TTOTIEPEK BOJIOKOH MECTHOE: RA:w00
a) B ONIOPHBIX YaCTIX KOHCTPYKIUH, TOOOBBIX 4,5 4,5 4,5
BpYOKax  y3JIOBBIX MPUMBIKAHHUSIX 3JICMEHTOB
0) nmoj maitbamu npu yriax cmsatus ot 90° mo 60° 6 6 6
A
5 CkaypIBaHHE BJIOJIb BOJIOKOH: R
a) Mpu U3rude PIEMEHTOB U3 LIEJIHHON JIPEBECHHBI 2,7 2,4 2,4
0) mpu U3rNde KIESHBIX AIIEMEHTOB 2,4 2,25 2,25
B) B JIOOOBBIX BPYyOKax JJisi MAaKCUMAJIbHOTO 3,6 3,2 3,2
HaMPSHKSHUS
T') MECTHOE B KJICEBBIX COCAMHCHUSX IS 3,2 3,2 3,2
MaKCHUMAaJIbHOT'O HAINPSKCHUS
RACK90
6 CxanpIBaHUE TIOTIEPEK BOJIOKOH B COCTMHECHHUSIX:
a) 3JIEMEHTOB U3 IETbHON APEBECUHBI 15 1,2 0,9
0) KJICEHBIX 3JIEMEHTOB 1,05 1,05 0,9
7 PacTskeHHe TIONEPEK BOJIOKOH 3JIEMEHTOB U3 R%gg0 0,23 0,15 0,12
KIJIEEHOW JIPEBECUHBI
8 Cpes noj yriom K BojokHam 45° RA a5 9 7,5 6
To xe 90° RA 590 16,5 13,5 12

IIpumeuanus

1B KOHCTPYKIUAX MTOCTPOCYHOTO U3TOTOBJICHUA BEIIMYUHBI PACYETHBIX COl'IpOTI/IBJ'IeHI/Iﬁ Ha pacTsAKCHUC,
TIPUHSATHIC TI0 MYHKTY 2a) HACTOSIIEH TabIHIBI, ClieayeT CHIKATh Ha 30 %.

2 PacdeTHOE CONMPOTHUBICHNE H3THOY TSI SIIEMEHTOB HACTHIIA M OOPEIIETKH O] KPOBITIO U3 APEBECHHBI 3-
T'0 COpTa clieAyeT NpuHUMaTh paBHEIM 13 MITa.
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Taobnupga 4

O6o3HavcHHE IIpuBenennoe Koadpdurmment
PEKUMOB XapaKTepUCTHKA PEKUMOB HATPYKEHHUS pacyeTHOE BpeMs JUTUTETBHON
Harpy>KeHust JIEHCTBHSI HATPY3KH, C | TPOYHOCTH My,
A Jluneiino Bo3pacrarommas Harpy3Ka Ipu 1-10 1,0
CTaH/IAPTHBIX MAIIMHHBIX WCIIBITAHUSIX

b CoBMecCTHOE JICHCTBHE MOCTOSHHOW U 108-10° 0,53
JUTUTENIBHON BPEMEHHOM HAarpy30K, HalIPSHKEHUE
OT KOTOpHIX mpeBbimaeT 80 % moxHoTro
HANPsDKEHUS B 3JICMEHTaX KOHCTPYKIUH OT BCEX
Harpy3oK

B CoOBMECTHOE IefiCTBHE ITOCTOSIHHON 1 108—107 0,66
KPaTKOBPEMEHHOM CHETOBOM HArpy30K

r CoBMECTHOE IefiCTBHE TOCTOSIHHON U 103-10* 0,8
KpaTKOBPEMEHHOW BETPOBOW U (MJIM) MOHTaXHON
Harpy30K

pil| COBMECTHOE JENCTBUE ITOCTOSTHHON U 10-10? 0,92
CEHCMUYECKON Harpy30kK

E JelicTBre NMITyIbCUBHBIX U YJApPHBIX HATPY30K 10-10° 1,1-1,35

K COBMECTHOE IeHCTBUE ITOCTOSIHHON 1 103-104 0,8
KPaTKOBPEMEHHOM CHETOBOW HAarpy30K B
YCIIOBHSIX MOKapa

u Jyis orop BO3AYIIHBIX THHUN 3JIEKTPOTIEpeaayn — 10%-10° 0,85
TOJIOJIeTHASI, MOHTa)KHAsSI, BETPOBAsI IPH
roJIoNe/ie, OT TSHKSHHUS IIPOBOJIOB MTPH
TEeMIIEpaType HIKE CPEAHET0J0BOH

K Ji1st omop BO3AYLIHBIX JTUHHH 3JIEKTpOIepeaadn — 101-102 1,1
1py 00pbIBE IPOBOAOB M TPOCOB

Taonuma 5

Koaddurment M, 115 pacueTHBIX CONPOTHBICHUI
pacTsKEHUIO, U3TH0Yy, CXKATHIO U CMATHIO
JpeBecHas opoaa CKaJTbIBAHUIO
CXKATHIO U CMSITHIO BJIOJIb | TIONEPEK BOJOKOH R
BOJIOKOH Ry, Ry, Re, Row Re90, Remoo a
XBOMHBIE
1 JIucTBeHHHUIA, KPOME €BPOTIEHCKOI 1,2 1,2 1
2 Kenp cubupckuii, KpoMe Keapa 0,9 0,9 0,9
KpacHosipckoro kpas
3 Kenp KpacHosipckoro kpas 0,65 0,65 0,65
4 TTuxTta 0,8 0,8 0,8
TBep/bie TUCTBEHHBIC
5 Ay6 1,3 2 1,3
6 Slcenb, kieH, rpad 1,3 2 1,6
7 Axanus 15 2,2 1,8
8 bepesa, Oyk 11 1,6 1,3
9 Bs3, unpM 1 1,6 1
Msirkue TuCTBEHHBIE
10 Onpxa, 1una, OCUHA, TOIOJIb 0,8 1 0,8
IIpumeuanue— Kodbppuuuents! my, ykazaHHbIe B TaOIHUIE, A5 KOHCTPYKIUH ONOP BO3IYIIHBIX
JIMHUAH QJICKTpOIICpEaYn, H3TrOTaBJIMBACMbIX H3 HE HpOHI/ITaHHOﬁ AHTHUCCIITUKAMHM JIMCTBCHHUIIbI (HpI/I
BIIaXXHOCTH < 25 %), ymMHOXatoTcst Ha koadduipent 0,85.
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6.2 PacueTHblc CONPOTHUBJICHUS JAPCBECHHBI W  JPEBECHBIX  MarepuanoB RP,
OTCOPTUPOBAHHBIX I10 KJIaCCaM IMPOYHOCTH, OIPEIEIISIOT 110 hopMyJie
RP = R" My, - TIMi /ym, 2
rae R" — HopmaTuBHas nmpovyHocTh Matepuaina, Mlla, onpenenennas ¢ obecnedeHHocThio 0,95,
MPHUBE/ICHHAS B IPHJIOKEHUU B;
Ym — KO3 (PHUIIMEHT HaIeKHOCTH MO Marepuany (tabimuna 6), ompenensieMblii U3 YCIOBHUS
nepexoja ot obecnieuennoctu 0,95 s R* k o6ecieuennoctu 0,99 s RP mo dpopmyie
Ym= (1 =1 v) /(1 =mpv), ©)
Nu = 1,65 — KBaHTWUIL B MPEANONAraeMOW CTATHCTUYECKOW (DYHKIMU pacrpeneicHHs ¢
obecneueHHocTrIO 0,95;
Mp = 2,33 — KBaHTWJIb B MPEANOIAraeMOW CTATHCTHYECKON (DYHKIHMH pacrpeneieHus C
o0ecnieuennoctrio 0,99;
v — ko3 unrent Bapuanuu (Tadbmuna 6).

Taonuma 6

Ne HampspxenHoe cocrosiHue Koaddumment Koaddumment nagexnocti
ILII. BapHalllu v 10 MaTEePHATY Ym

1 | U3ru6 0,15 1,2

2 | Cxarue ¥ CMATHE BIOJIb BOJIOKOH 0,13 1,15

3 | PacTspkeHne BIOJIB BOJIOKOH 0,2 1,25

4 | CxkaJipIBaHHE BIOJIb BOJIOKOH 0,2 1,25

5 | Cxkatue u cCMATHE NTOTIEPEK BOJIOKOH 0,13 1,15

6 | PacTsmkeHne momepex BOJOKOH 0,25 1,4

7 | CkarpIBaHHE TOTIEpEK BOJOKOH 0,2 1,25

8 | Moxayne ynpyrocta 0,15 -

6.3 PacueTHble conpoTHBIEHUS Opyca MHOTOCIOWHOTO KJIEEHOTO M3 OJHOHANpPaBIEHHOTO
mmnona LVL cnexyer onpenensars no ¢popmyie (1), rae R* npunaumars no tabmure 7.

Taoaxuma 7

No PacueTtHoe conportunenue, Mlla, ans
I 1; HanpsixenHoe cocTosiHue copToB/kiaccoB npoyHoctu LVL
o O0o3HaueHue 1/K45 2/K40 3/K35
1 H3ru6 RA, 39 34 30
2 CkaTyre B INIOCKOCTH JIMCTA BIIOJIb
BOJIOKOH RA., R 32 30 27
3 CkaTHe B INIOCKOCTH JIMCTA ITOIEPEK
o PECL Rhaoo Rhao | 48 4,7 4,5
4 CoxaTHe U3 INIOCKOCTH JIMCTA . ,
Honepex BOJIIOKOH R¥ o0, R*ous0 2.4 2.3 2.3
5 CMsITHE MECTHOE B INIOCKOCTH JINCTA
MonepeK BOJIOKOH B OMOPHBIX YaCTAX
PEI BOIIS p RA 00 75 74 7,25
KOHCTPYKITUH U y3JIOBBIX
HpI/IMBIKaHI/ISIX
6 PacTspokenme BIOJIb BOJIOKOH RA, 31 27 24
7 Pactspxenne monepek BOJIOKOH B
IJIOCKOCTH JIUCTA b RAP% 0.45 0.45 0.45
8 CxasipIBaHHE BJIOJIb BOJIOKOH RA 41 3.9 3.9
MONEPEK IUIOCKOCTH JINCTA
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9 CkaJpIBaHHE BIOJIb BOJIOKOH B RA_ 32 3 ” 9
IUIOCKOCTH JIMCTa ’ ’

10 | CxanbIBaHHe MOTIEPEK BOJIOKOH B RA.o0 15 L5 r
TJIOCKOCTH JINCTa ’ , ,

6.4 PacueTHOE CONPOTUBIIEHUE APEBECUHBI MECTHOMY CMSATHIO MONIEPEK BOJIOKOH HA YaCTH
JUIMHBI Rewoo (TIpU IIMHE HE3arpy>KEHHBIX YYacTKOB HE MEHEE JUIMHBI IUIOIIAJKU CMSTHS U
TOJILIMHBI 3JIEMEHTOB), KPOME CMSATHs B ONOPHBIX YAacTAX KOHCTPYKIMMH, JTOOOBBIX BpyOKax W
Y3JIOBBIX IPUMBIKAHUSAX JIEMEHTOB M O] IIaii0aMu rpH yriiax cMaTust ot 90° 10 60°, BEIYUCIAIOT
o ¢popmyJe

RACM90=RAC90 1+i ) (4)
| +12

rac RAc0 — PaCuY€THOE COIPOTHUBJICHUEC APEBCCHHBI CXKATUIO U CMATUIO IIO BceH IIOBEPXHOCTHU
IIONEPEK BOJIOKOH,
|CM — JJIMHA IUIOIAJAKH CMATHA BJAO0JIb BOJIOKOH APCBECCUHBI, MM.

6.5 PacueTHOE COMpOTHBIICHHNE JPEBECHHBI CMSATHUIO TI0J] YTIIOM O K HAIIPaBJICHUIO BOJIOKOH

BBIUUCIISIOT 1O (hopmyie

A
R oMo =

A
RCM

A
1{ R

A
R"cug0

—1Jsin3a

()

6.6 PacueTrHOE CONPOTHBIIEHUE IPEBECHHBI PACTSHKEHUIO O] YIJIOM O K HAaIpaBJICHUIO

BOJIOKOH BBIYUCIISIOT 1O hopMyJie

R,

A
Rpu:

1+( R
R

A
P _1|sina

A
p90

(6)

6.7 PacueTHOe COMpPOTHBIECHHE APEBECHHBI CKABIBAHUIO TOJ yIJIOM « K HANpaBICHHIO
BOJIOKOH OIlpesensieTcs no popmyiie

A
RCK

A
R CKaL

= A '
1+ (R“‘ —lein3 o
RCKQO

(")

6.8 PacueTHBIC CONPOTUBIICHUS CTPOUTEIBHON (haHEePhI CISAYET ONPEISIITh 10 Gopmyie

(1), roe RA OIKHBI MPUHUMATH T10 Tadnuiie 8.

Taonuma 8

8

PacueTHoe conporuBienne, Mlla
cpesy
PACTSHKCHHUIO | CXKATHIO B | M3TMOY M3 |CKAJIBIBAHHIO
Bun danepsr NepreHIUKYISIPH
B IUIOCKOCTH | INIOCKOCTH | INTOCKOCTH | B TUIOCKOCTH
nucra RA,, | mucra RAy ¢ | macra RAy | amcra RA O WiocKocTH
b.p d.c b d.cx IHCTA RA(b.cp
1 danepa xieeHas 6epe3oBasi MApKU
OCOD copror B/BB, B/C, BB/C:
a) 7-cioifHas TOMIIKHON § MM U Oouee:
BJIOJIb BOJIOKOH 21 18 24 1,2 9
MIOTIEPEK BOJIOKOH Hapy>KHBIX CIIOEB 13,5 13 10 1,2 9
oA yriioM 45° K BOJIOKHAM 7 10,5 - 1,2 13,5
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0) 5-ciroitHas TOMIUHON 5—7 MM:

BJ10JIb BOJIOKOH HAapy>KHBIX CIIOCB 21 19,5 27 1,2 7,5
MOTIEPEK BOJIOKOH HAPY>KHBIX CIIOCB 9 10,5 45 1,2 9
ot yrioM 45° K BOJIOKHAM 6 9 — 1,2 13,5

2 danepa KiIeeHas U3 APEBECUHBI

TCcTBeHHUIIB Mapku @CD copToB

B/BB u BB/C 7-cnoiinas ToamuHoi 8

MM u OoJee:
BJIOJIb BOJIOKOH HAPY’KHBIX CJIOEB 13,5/9 26/17 27/18 0,9/0,6 7,5/5
MOTEPEK BOJIOKOH HAPY)KHBIX CJIOEB 11,5/75 19,5/13 16,5/11 0,75/0,5 7,5/5
o1 yriioM 45° K BOJIOKHAM 45/3 7,5/5 — 1,05/0,7 11,5/75

3 danepa OakeIM3MPOBAHHAS MApKH

®BC TommuHOM 7 MM 1 Ooee:
BJI0JTh BOJIOKOH HAPY)KHBIX CIIOCB 48,5/32 42 5/28 50/33 2,7/1,8 16,5/11
MOTIEPEK BOJIOKOH HAPY)KHBIX CIIOEB 36,5/24 35/23 38/25 2,7/1,8 18/12
o1 yrioM 45° K BOJIOKHAM 25/16,5 32/21 — 2,7/1,8 24/16

IIpumeuanus

1 PacueTtHble CONIPOTUBJICHUA CMATHIO U CXKATHIO INCPIICHAUKYIAPHO INNIOCKOCTH JIHUCTA OJIA 66})630B0ﬁ (I)aHepLI MapKu
DOCD - RAQ,Acgo = RAQ)ACMQ() =6 MIlan MapKu dBC RquAcgo = RAq),CMg() = 12 MI]a.

2 PacueTHbIE COMPOTUBIICHHS PACTSHKEHHUIO IEPIIEHIMKYIISIPHO K TUIOCKOCTH JIUCTA — OTPBIB IUNOHA MPUHUMAIOT RA¢ 500 =
0,15 MITa.

6.9 [Ipu onpeneneHnn pacuETHOTO CONPOTHBIICHUS B COOTBETCTBYIOIIUX CITydasiX CIEIyeT
NPUMEHATHh KOX(PPHUIMEHTHI YCIOBUI pabOThI:

a) U1 pa3NIMYHBIX YCIOBUH AKCILTyaTallMl KOHCTPYKIMN — KOI(MPHUIUCHT Mg, yKa3aHHBIN B
tabnuue 9;

0) KOHCTPYKLMH, SKCILTyaTUPYEeMbIX NPH yCTAaHOBHMBILIEHCS TEMIIEpaType BO3AyXa HIKE
wiroc 35 °C, — koaddunment m; = 1; npu Temneparype mioc 50 °C — koaddurment m; = 0,8.
Jnst IpOMEKYTOYHBIX 3HAYCHUI TeMIepaTypbl KOG QUIMEHT MPUHUMAIOT 10 HHTEPIIOISLIIH;

B) M3rH0aeMbIX, BHEIICHTPEHHO CKATHIX, CXKATO-U3THOAEMBIX M COKATHIX KJIIEEHBIX 3JIEMEHTOB
OPSMOYTOJIBHOTO CEYEHUs BBICOTOM Oosiee 50 cM 3HaUeHUs paCUeTHBIX CONTPOTHBIIEHUH N3rH0y 1
C)KaTHUIO BJIOJIb BOJIOKOH — KOO PHUIHEHT Mg, yKazaHHbIN B Tabmmie 10;

I') pPaCTSIHYTBIX JIEMEHTOB C OCJIa0JIEHUEM B paCU€THOM CEYCHUH M M3rM0aeMbIX 3JIEMEHTOB
U3 KPYTJIBIX JIECOMATEPHAIIOB C TIOJPE3KOH B paCu€THOM CEYeHHH — KOAPGHUIIeHT M, = 0,8;

J1) SJIEMEHTOB, MOJABEPrHYTHIX INIyOOKOW NPOMMTKE AHTUIIMPEHAMH I0J JaBJICHUEM, —
ko3 dumment m, = 0,9;

€) Uu3rubaeMbIX, BHELCHTPEHHO C)KAThIX, CKATO-U3MMOAEMbIX M CKATBIX KIICCHBIX
JIEPEBSHHBIX DJIEMEHTOB, B 3aBHCHMOCTH OT TOJIIWHBI CJOEB, 3HAYCHUS PACUETHBIX
COIIPOTHUBIIEHUH U3rH0Y, CKAIBIBAHUIO U CKATHIO BAOJb BOJOKOH — KO3 (OUIIUEHT Mcy, yKa3aHHBIN
B Tabimie 11;

) THYTBIX JIEMEHTOB KOHCTPYKLUI 3HAYEHHs PACUETHBIX COMPOTUBICHUN PACTSHKEHUIO,
CKaTHIO M U3THOY — KO UIIMEHT My, YKa3aHHBIHN B Tabmuie 12;

M) B 3aBUCUMOCTH OT CPOKa CIIY>KOBI — KOOPPHUIMEHT Mc.c, yKa3aHHbIN B Tabnuie 13;

K) JJIsl CMATHS TONEPEeK BOJIOKOH Tpu pekumax Harpykenus ['-K (tabmuma 4) —
K03 duumeHt Mey = 1,15.

Taonuma 9

1Aul 2 3 4
09 0,85 0,75

YcnoBue skcutyaranuu (tadsmia 1)
Koaddurment m; 1
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Taomnuma 10
Bricora ceuenus, cM 50 u meHee 60 70 80 100 120 u Gonee
Koadpuruent ms 1 0,96 0,93 0,90 0,85 0,8

Taonuma 11

Tosmmmua ciost, MM 10 u menee 19 26 33 42

Koaddunment me, 1,2 1,1 1,05 1,0 0,95

Taomnuma 12

HalDsokeHHOE COCTOSHNE O0603HaYCHHE PACUCTHBIX Koadduiment My, mpu oTHOIIEHHH I /a

P COIPOTUBJICHUI 150 200 250 |500 u Gonee

Coxartne u u3rud R¢, Ry 0,8 0,9 1 1

Pactsxenue Rp 0,6 0,7 0,8 1
[IpuMeyaHue—r— pagnyc KPUBU3HBI THYTOM JOCKH MIIK OPYCKa; ¢ — TOJIIIMHA THYTOM JOCKH MJIK OpycKa

B paavaJIbHOM HaIpaBJICHUU.

Taonunga 13

3uayeHue ko3 UIHeHTA Mc ¢ IPH CPOKE
Bu HAPSHKEHHOTO COCTOSTHHUS CITYOBI COOPYIKEHHS
<50 ner 75 et 100 net u Gonee
W3ruo, cxxatue, CMATHE BIIOJIb M IOMEPEK BOJOKOH JIPCBECHHBI 1,0 0,9 0,8
PacTspkeHHE U CKaJIBIBAHUE BJIOJIb BOJIOKOH JPEBECHHBI 1,0 0,85 0,7
PacTspkeHHe MonepeK BOJIOKOH APEBECHHBI 1,0 0,8 0,5

[Ipumedanue— 3HadeHne kodpduimeHTa Mec VI TPOMEKYTOUHBIX CPOKOB CIIY)KOBI COOPYIKEHUsI
IIPUHUMAIOTCSI 110 JINHEHHOW MHTEPIIOJISLIMHU.

6.10 PacueTHbIi MOIYIIb YIIPYTOCTH (MOJTYJTb CIBUTA) IPEBECUHBI U JPEBECHBIX MATEPUATIOB
TIpH pacyeTe 110 IpeenbHbIM cocTosHuaM 2-it rpymmsl E'' (G") cinenyer BraucnaTs no gopmyie

E" (G") = Ecp(Gep) My T, (8)

rae Ecp — cpennuit Monyns ynpyroctu npu usrube, Mlla, cornacHo npusoxenuto B;
MunE — KOAPPHUIUESHT ISl YIPYTHX XapaKTePUCTHUK, U pexuMa Harpyxenus b (tabmuma 4)
OpUHUMAIOT paBHbIM 0,8, IS OCTaIBHBIX PEXUMOB HarpyxeHus — 1;
[Tm; — mpousBeneHre KOAPPHUIMEHTOB yCI0BHI paboTsl [6.9a), 6.90) u 6.9u)].
6.11 PacueTHblif MOJyJb YHNPYrocTH (MOIYyJb CJABMIra) JPEBECHMHBI IPHU pacueTe I0
TIpeeTbHBIM COCTOSHUAM 1-# rpymnmsl o medopmuposannoii cxeme E' (G') cnexyer Bbrumcuars
no opmyne

E' (G") = Ex(Gep) My e TIM, ©))

rie Ex — HOpMaTUBHBIA MO/YJIb YIPYTOCTH ITpH M3rubde ¢ odecneyennoctoio 0,95, Mlla, cornacuo
MIPUIIOKEHUIO B;
MpE ¥ IIMj — B cooTBeTcTBHM ¢ 6.10.

6.12 PacueTHbIi1 MOyIb yIpyrocTH apeBecuHbl, LVL u Ganeps! B pacueTax KOHCTPYKITHIA
(kpome onop JIDII) Ha ycTOHYHMBOCTH CiieyeT NPUHUMATh PaBHBIM s Apesecunbl £' = 300R"
(R": — HOpMAaTHUBHOE COMPOTUBIICHHE CKATHIO BIOJIb BOJIOKOH, TPUHUMAEMOE 110 MPUIIOKeHHO [),
a MOJIyJIb CJIBUTa OTHOCUTENIBHO OCeil, HaIpaBIeHHBIX BJOJb U HOMEpeK BoIokoH, — Glogo = 0,05
E'; nns daneps — E'g = 250R".c; Glo= E'y | Eg (Eg, Gy TPUHUMAIOTCS 1O TIPUIOKEHHIO B).

10
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6.13 Ousznko-MexaHWYECKHEe XapakTEePUCTHUKU JApeBecuHbl W LVL mnpuenensr B
puIoxkeHuu B.

7 Pacuer 3/1eMEHTOB J1epeBSIHHBIX KOHCTPYKIMii
Pacuer 3;1eMeHTOB 1epeBSIHHBIX KOHCTPYKIIUIA 110 NMpe/ieJIbHbIM COCTOSIHUAM
1-ii rpynnsl
LleHTpajibHO-PACTAHYTHIE U LIEHTPAJIbHO-CKAThIE JJIeMEeHThI
7.1 PacueT meHTpaIbHO-PACTSHYTHIX AJIEMEHTOB CIIEAYET IPOU3BOIUTH 1O hopMyIie
N R, (umx < RPyu), (10)
FHT
rae N — pacdyeTHas mpoJoJbHAs CHIIA;
Rp — pacueTHOe CONpOTUBIIEHUE APEBECUHBI PACTSXKEHUIO BJIOJIb BOJIOKOH;
RP 1 m — TO K€, ISl IPEBECUHBI M3 OJHOHANPABICHHOTO IoHa (6.3);
Fur — mtomaas HETTO MONEPEYHOTO CEYSHHUSI DTIEMEHTA.
[Tpu onpenenennn Fyr ociiabiaeHus1, pacronoKeHHbIE Ha y4acTKe JIMHOM He 6oee 200 MM,
cleyeT MPUHUMATh COBMEIICHHBIMH B OJJHOM CEYECHHUU.
7.2 PacdeT UEHTPABLHO-CKATBHIX 3JIEMEHTOB TOCTOSIHHOTO IIETBHOTO CEUYCHHS CIICTyeT
MPOU3BOIUTH MO (OpMYyJIaM:
a) Ha MPOYHOCTH

Fl <R, (1 < R%w); (11)
0) Ha YCTOMYHMBOCTH
N_ R, (mmn < Ryw); (12)
¢ Fpac

rne Re — pacueTHOe CONpOTHBIICHHE APEBECHHBI CKATHIO BJIOJb BOJIOKOH;
R®um — TO K€, JUIsl IPEBECHHBI U3 OJHOHAIPABJIEHHOTO LINOHA;
¢ — KOXQPHUIHUEHT MPOOIBHOTO H3TH0A, ONIPEeIIieMbIii COTTIacHO 7.3;
Fur — 101126 HETTO IONIEPEYHOTO CEYCHUS DIIEMEHTa,
Fpac — pacueTHas IO OMIEPEYHOTO CEYCHHUS DIIEMEHTA, IPUHIMAaeMasi paBHOM:

IPU OTCYTCTBUU OCJIA0JICHUI MM OCTa0JIEHHUSIX B ONACHBIX CEUYEHHSIX, HE BBIXOIAIINX Ha
KpoMkH (pucyHok 1,a), eciu miomiaas ociaabnenuit He mpeBbimaeT 25 % Fep, Fpaca = Fep, T1e Fop
— TUIOUIaJh CEYEeHUs OpyTTO; MpH OCHalNeHMsIX, HEe BBIXOAALIMX HAa KPOMKH, €CIIM IUIOIIA/b
ocnabnenus npesbimaeT 25 % Fep, Fpac = 4/3 Fur, TPy cCHMMETPHYHBIX 0CITA0IEHNSX, BEIXOIAIINX
Ha KpoMKH (pucyHok 1,6), Fpac = Fur.

a o

d — HE BBIXOJSIIHUC HA KPOMKY; 06— BBIXOSIIUEC HA KPOMKY
Pucynok 1 — Ociiabdienune cxxaTbIX 3J1eMEHTOB
11
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7.3 KoapuuueHT npooiabHOro u3ruda ¢ ciaeayer onpeaesTh o GopMyiaMm:
npu TuOkocTH daementa A < 70

2’ 2
p=1 a{lOOj ; (13)
npu THOKoCTH demMeHTa A > 70
o=2, (14)
A
rae kodddunument a = 0,8 ans apeBecunsl u a = 1,0 nns LVL u danepsr;
kodpdumment 4 = 3000 mms apeBecunbl u A = 2500 s ¢gaHepsl W IPEBECHHBI W3

OJIHOHAINPABJIECHHOIO LIMOHA.
7.4 TubKOCTD AJIEMEHTOB 1IEJIbHOTO CEUEHUS ONPEAETSIOT Mo Gopmyie

o (15)
r

rae lo — pacueTHast AnMHA IEMEHTa;
I — pasinyc MHEPLUHU CEUYEHUS HJIEMEHTA C MAaKCUMAJIbHBIMU pa3MepaMu OpyTTO OTHOCUTEIIBHO
ocen x uy.

7.5 Pacuernyro umHy 31emeHTa lo ciiemyeTr ompenensTh YMHOXKEHHEM €ro CBOOOIHOM
nusbl | Ha ko3 durment po

lo =1Iuo (16)
cornacHo 7.23.

7.6 CocTaBHbBIE 3JIEMEHTHI Ha [TOJIATIUBBIX COEMHEHUSX, OIIEPTHIE BCEM CEUEHUEM, CIIeyeT
paccuMThIBaTh Ha MPOYHOCTh U yCTOWYMBOCTH 1O (opmynam (11) u (12), mpu 3tom Fur 1 Fpac
OIpesieNATh KaK CyMMapHbIe IUIOIIAAN BceX BeTBEH. | MOKOCTh COCTaBHBIX JIEMEHTOB A CIIEyeT
OIPEAEIIATh C YYETOM IOJATIIMBOCTU COEUHEHUH 110 opMmyJie

A=, P +a2, (7)

rze Ay — THOKOCTh BCETO JIEMEHTa OTHOCUTENBHO OCH ) (PUCYHOK 2), BBIYMCICHHAS 110 pacyeTHON
JUTHHE 37ieMeHTa lo 6e3 yueTa moaTinBoCTH;

M — THOKOCThb OT/ENBHOH BeTBM OTHOCHTeNbHO ocH |-l (pucyHOK 2), BBIYMCICHHAs IO
pacdeTHo# anuHe BeTBH l1; ipu |1 MeHbIle ceMu TONIIMH N BETBU NMPUHAMAIOTCS C A =
0;

Ly — K03 puLMeHT npuBeieHus: THOKOCTH, ONpeeIsieMblil 1o popMyiie

riae b u h — mmpuna u BeicoTa MONEPEYHOTO CEUCHUS IJIEMEHTA, CM;
Nu — PacyeTHOE YMCIIO IIBOB B AJIEMEHTE, ONpEAETseMOe YHCIOM IIBOB, MO KOTOPBIM
CYMMHPYETCsl B3aMHBIN CIIBHUT JIEMEHTOB (Ha puCyHKe 2,a — 4 111Ba, Ha PUCYHKE 2,0
— 5 mBOB);
lo— pacueTHas AIMHA DIIEMEHTA, M;
Ac — PacYEeTHOE YHUCIIO Cpe30B cBsA3el B 1 mBe Ha 1 M snemMeHTa (IpU HECKOJIBKUX IIBAX C
Pa3IMYHBIM YHCIIOM CpE30B CIIEAYEeT NPUHUMATh CpEIHEe Ui BCEX IIBOB YHCIIO
Cpe30B);
K — ko3(hGUIMEeHT MOJaTIMBOCTH COCIUHECHHUI, KOTODPBIH CIEAyeT ONpenesaTh IO
dopmynam Tabauusl 14.
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Taonuma 14
Koaddurmenr K.
Bun ceszeit MPU LEHTPATLHOM C)KaTHHU C
COKaTUH H3rnooM
1 I'Bo3au, mrypynsl 1 1
10d? 5d2
2 CranpHbIC MIHHAPHICCKHES HATCITH.
a) quaMeTpoM < /7 TONIIMHBI COEAUHAEMBIX JIEMEHTOB 1 1
5d* 2,5d2
0) AuaMeTpoM > /7 TOILIMHEI COEAUHAEMBIX SJIEMEHTOB 15 3
al ad
3 Bkneennsle crepxHU U3 apmarypsl A400—-A600 1 1
10d 2 5d ?
4 Jly6oBble NUIUHIPUYECKUE HAT ST 1 15
d? d?
5 dyGoBble ImIacCTHHYATHIE HATSIIN — 14
ob, .
6 Kiteit 0 0

[Ipumeduanue— Juamerpsl rBO3MCH, IIypyNOB, Hareneil W BKICCHHBIX CTepxHel d, TommmHa
AIEMEHTOB @, IMUPHHA Dy, ¥ TONMIINHA O TIACTUHYATHIX HATENCH JOKHBI OBITh BBIPAKEHBI B CAHTHMETPAX.

[lpu onpenenenun K. amamerp rBO3jel ciexyeT npuHUMarh He Oosee 0,1 TONIIMHBI
COCMHSICMBIX 3JeMEeHTOB. ECiin pa3Mep 3aleMiIeHHBIX KOHIIOB I'Bo3jieli MeHee 4d, To cpes3sl B
NPUMBIKAIOIIMX K HUM IIBaX B pacyeTe HE YYUTHIBAIOT. 3HAYCHUE K. COCTMHEHUI Ha CTAIbHBIX
HAJTUHAPUYECKUX HAreJsix CIeAyeT ONpPEAeNATh M0 TOJMIMHE a 00ee TOHKOTO U3 COSAMHSIEMbIX
3JIEMEHTOB.

[Tpu onpenenennu K. qraMeTp AyOOBBIX IMUJIHHIPUYCCKUX HAreNled cleyeT NIPUHUMATh He
6onee 0,25 ToNMIMHBI 00JIee TOHKOTO U3 COSTUHSAEMBIX JIEMEHTOB.

CBsi3u B mIBax CJEAyET PacCTaBlIATh PAaBHOMEPHO IO JJIMHE dJeMeHTa. B mapHupHO-
ONEPTHIX NPSIMOJIMHEUHBIX 3JIEMEHTAX JIOMYCKAETCA B CPEIHUX YETBEPTAX JUIMHBI CTABUTH CBSI3U
B ITOJIOBUHHOM KOJIMYECTBE, BBOIS B pacueT no (opmyne (18) BenmuuuHy 7, TPUHATYIO IS
KpallHUX YeTBEPTEH IJIUHBI 2JIEMEHTA.
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a — ¢ IpoKIagKamMu; 6 — 6e3 IPOKIaIoK

Pucynok 2 — CoctaBHbI€e 3JIeMEHTbI

['MOKOCTh COCTAaBHOTO AJIEMEHTA, BBIYMCICHHYIO 110 dopmyde (17), cnemyer mpuHUMATh HE
Oosiee TMOKOCTH A1 OTZICIBHBIX BETBEH, paCCUUTHIBACM IO PopMyIie

A= __b , (19)
VElis !/ Fop
rae Zligp — CyMMa MOMEHTOB HHEpLUUHM OpyTTO IONEPEYHbIX CEYEHUH OTAEIbHBIX BETBEU
OTHOCHUTEJIbHO COOCTBEHHBIX OCEHl, MapajlieNIbHbIX OCH ¥ (PUCYHOK 2);

Fep — miomaaes ceyenus 6pyTTO IEMEHTA;

|1 — pacueTHast qIMHA drIEMEHTA.

['n6KoCTh COCTaBHOTO 3JIEMEHTA OTHOCUTEIBHO OCH, MPOXOJIAIIEH uepe3 HEeHTPhI TSKECTH
CEUeHM BceX BETBEH (OCh X Ha PUCYHKE 2), CIEAYET ONPENENATh KaK AJs LEIbHOTO YIEMEHTA,
T.e. 0e3 yuera MOJATIMBOCTU CBsI3eH, €CIM BETBUM HArpyXkeHbl paBHOMEpHO. B cmyuae
HEPAaBHOMEPHO Harpy>KEHHBIX BETBEH clieyeT pyKOBOJICTBOBAThHCS /.7.

Ecnu BeTBM COCTaBHOTO 3J€MEHTa UMEIOT Pa3IMyHOE CEYEHHE, TO PACUETHYI0 THOKOCTh A1
BeTBU B (hopmyiie (17) cneayer npuHUMaTh paBHON

P (20)
VZliop ! Fop

onpenenenue |1 nmpuBeneHo Ha pucyHke 2.

7.7 CocTaBHBIE DJIEMEHTHI Ha ITO/IATIIMBBIX COSIMHEHMX, YaCTh BETBEH KOTOPHIX HE OIepTa
TI0 KOHIIaM, JOIYCKaeTCsl pACCUUTHIBATh HA MPOYHOCTh U YCTOWYHMBOCTH 10 (hopmyinam (11), (12)
npy COOTIOICHNH CIEAYIOMNX yCIOBHIMA:

a) TJIOIIA/IU MOTEPEYHOro CeYeHUs 3eMeHTa Fur U Fpac clienyer onpenensiTte Mo CEYeHUIo
ONEPTHIX BETBEH;

0) rTHOKOCTb 2JIEMEHTa OTHOCUTENIBHO OCH y (PUCYHOK 2) onpeAesstoT o popmyie (11); mpu
TOM MOMEHT WHEPITUH BBIUUCIISIIOT C YI€TOM BCEX BETBEH, a TITOMAb — TOJIBKO ONEPTHIX;

B) IIPU OIPEeNIEHUH THOKOCTH OTHOCUTEIBHO OCH X (PUCYHOK 2) MOMEHT MHEPIIMHU CIIETyeT
BBIYHCIIATH 1O (popmyIie

l=1,+05I (1)

rae lo 1 lyo — MOMEHTBHI UHEPIIUU TTONEPEYHBIX CEYEHUN COOTBETCTBEHHO OMEPTHIX U HEOMEPTHIX
BETBEMU.
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7.8 Pacuer Ha yCTOWYMBOCTH IEHTPATBHO-CKATHIX AJIEMEHTOB MEPEMEHHOTO IO BBICOTE
CeueHHs CJeyeT BBIIOIHATH 10 Gpopmyie

_ N
¢FMaKC k KN

1€ Fuyaxe — TUIOIIAb TIOMEPEYHOTO CEUCHUS OPYTTO ¢ MAKCHMAJIbHBIMH Pa3MEpaMH;
KaxN — KO DHUIMEHT, YUUTHIBAIOIINNA TIEPEMEHHOCTb BBICOTBI CEUCHHUS, OMPEICIAECMbIN 110
tabmuie I'.2 npunoskerust I (17151 3JIEMEHTOB IMOCTOSIHHOTO CeYeHUS Kyn = 1);
¢ — KO3pOUIHMEHT NPOJOIBHOrO u3ruba, ompexaenseMblidi mo 7.3 mus THOKOCTH,
COOTBETCTBYIOIICH CEYCHHUIO ¢ MAKCHUMAJIbHBIMU Pa3MEPaMH.

< RC (I/IHI/I < RCL{.LLI)! (22)

N3rudaembie 31eMeHTHI

7.9 Pacuer m3rubaeMbIX 3JIEMEHTOB, O00OECIEUYEHHBIX OT MOTEPH YCTOWUYMBOCTU IUIOCKOU
dbopmbl pedopmupoBanus (cMm. 7.14 m 7.15), Ha MPOYHOCTH TO HOPMAIBHBIM HANPSIKECHUSIM
CJICZYET BBITIOIHSTH 10 (hopMyJie

M

<R, (umn <R"u), (23)
pacu
rae M — pacyeTHbIN U3rHOAIOIINI MOMEHT;
Ru— pacdueTHOe COMPOTUBIICHHUE U3TUOY;
R"1 . — pac4eTHOE CONPOTUBIICHNE U3TUOY APEBECHHBI N3 OTHOHATIPABICHHOTO IIITOHA;
Wopaca — pacueTHblii MOMEHT CONPOTUBIICHUS MONEPEYHOr0 CEUEHHUs IJIEMEHTA; Il LEJIbHBIX
91eMeHTOB Wopacy = Wr.

J1st u3rubaeMbIX COCTaBHBIX AJIEMEHTOB Ha MOJATIMBBIX COCTUHEHUSIX PACUCTHBIA MOMEHT
CONPOTHBIICHUS CIIEAyeT TMPUHUMATh pPABHBIM MOMEHTY CONPOTHBICHHS HETTO Wiy,
YMHOXXCHHOMY Ha K03 GHIneHT Ky, 3HaYeHUS Ky JJ151 3IEMEHTOB, COCTABICHHBIX U3 OJIMHAKOBBIX
cioeB, npuBeneHsl B Tabnuiie 15. [Ipu onpenenennn Wy, ocinabiieHust CeUeHUM, pacioi0KeHHbIE
Ha y4yacTKe 3JeMeHTa JyInHON He Oosiee 200 MM, TPUHUMAIOT COBMEIICHHBIMH B OJJHOM CEUYEHUHU.

Taonuma 15

3naueHne kodddurmenTa it pacyera H3rnOAEMbIX COCTABHBIX
Yuco cioes B
Koadpdunuent 3JIEMEHTOB IIPH NPOJIETaX, M
JIIEMEHTE
2 4 6 9 u 6ostee
2 0,7 0,85 0,9 0,9
Kw 3 0,6 0,8 0,85 0,9
10 0,4 0,7 0,8 0,85
2 0,45 0,65 0,75 0,8
Ko 3 0,25 0,5 0,6 0,7
10 0,07 02 0,3 0.4

IIpumeuanus

1 [nsg mpoMEeXyTOYHBIX 3HAYECHUH BEIMYMHBI IMPOJIETA M YHCIA CJIOCB KOA(PQPUIIMESHTH OMpPEICISIOTCS
HMHTEPIOISLHEH.

2 JInst cocTaBHBIX OAIOK HA HAKJIOHHO BKJICCHHBIX CBSI3SIX IPH YUCIIE CIOEB He Oojiee 4 He3aBUCUMO OT IPOJIeTa,
cneayer npuHumath Kw = 0,95, K. = 0,9.

7.10 Pacyer u3rubaeMpIX J€MEHTOB Ha MPOYHOCTDH MO CKAIBIBAHUIO CJIEAYET BHIMOIHATH
o ¢popmyIe
QS
——=<R

CK (HHH <RCKIL-IH) ’ (24)
6D

pac
rae Q — pacueTHas nornepeyHast Cuia;

S'’sp — cTarmdyeckuiéi MOMEHT OpYTTO CIBUTAEMOW YacTH TOIMEPEYHOro CEUeHHs DJIEMEHTa
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OTHOCHUTEJILHO HEUTPAJIbHOU OCH;
l6p — MOMEHT MHEpIUU OPYTTO MOMEPEYHOTO CEUCHUS AJIEMEHTAa OTHOCUTEIBHO HEUTPaIbHOM
ocu;
Dpac — pacueTHas MIMPHHA CEYCHUS AIIEMCHTA,
Rck — pacueTHOE COMPOTHUBIIEHNE CKaIbIBAHUIO MTPU U3THOE;
R — pacueTHOE CONPOTUBIICHUE CKAIIBIBAHUIO IPU U3TUOE IPEBECHHBI U3 OJTHOHATIPABICHHOTO
HIMOHA.

7.11 Yucno cpe3oB cBsA3eH Ne, pABHOMEPHO PACCTABJIEHHBIX B Ka)XK/IOM IIBE COCTaBHOI'O
JJIeMEHTa Ha YYacTKe C OJHO3HAYHOM JMIOPOi MOMEPEeYHbIX CHII, CIEAYeT OMpEleNsTh IO
bopmye

L5(M g — M, )SGp

c — H

Tls

(25)

rne Ma, Mp — wusrubarplmiyme MOMEHTHI B HadyajJbHOM A M KOHEYHOM B ceueHHsax
paccMaTpuBaeMOro y4acTKa;

T-— pacdyeTHasd HECylIad CIIOCOOHOCTE CBSA3H B JaHHOM IIBC.
I[Ipumeuanue—[Ipn HanmuunK B IBE CBS3€H pa3HOH HecyIIei cliocOOHOCTH, HO OANHAKOBBIX 110 XapakTepy
paboThI (HarpuMmep, Haresei U rBO3/ei), NX HeCylHue CIoCOOHOCTH CIIeyeT CYMMHpPOBATH.

7.12 PacyeTr 31eMEHTOB IEIBLHOTO CCUCHHS Ha MPOYHOCTh MPU KOCOM HM3THOE Clieayer
BBITIOJHATH 110 (hOpMYyJIe

M X M y u
—* +— <R, (wm R"w), (26)
W, W
y
rae My u My, — cocTaBIsIOIINE PACUETHOTO U3THOAIOIIEr0 MOMEHTA JIJIS TJIaBHBIX OCEN CEUEHUS X
uy;
Wx 1 Wy — MOMEHTBI COPOTUBIICHU MOMEPEYHOTO CEUEHHUsI HETTO OTHOCHTENBHO TIaBHBIX
OCEM CEYEHHUS X U ).
7.13 Kpuponuneiinble (rHyThie) yyacTku (pucyHok 3) KJIK, u3rubaemeie MmomeHTOM M,
YMEHBIIAIOIIUM HX KPUBU3HY, CIEIyeT PAaCCUUTHIBATH 110 (OPMYIIaM KPHUBBIX OPYCHEB:
a) 10 TaHTeHIMATbHBIM HOPMAIbHBIM HANPSXKEHUSIM Ha BHYTPEHHEHW U BHEITHEH KpOMKax

Opyca:
oo.u =M - (ro— r)/(Fyory) <Ry; (27)
00,5 = M - (r2—ro)/(Fyor2) <Ry; (28)

I/I€ GO,n, G65 — COOTBETCTBEHHO TaHTE€HI[MAIIbHbIE HOPMaJIbHbIE HANPSHKEHUS HAa BHYTPEHHEW U
BHEIIIHEH KpoMKax Opyca;
M — pacyeTHBIM U3rHOAIOIINI MOMEHT;
I ro, F'1 ¥ 2 — COOTBETCTBEHHO PaJInyChl KPUBU3HBI TEOMETPUUYECKON OCH, HEUTPAJIILHOTO CJIOS,
HIKHEH (ONIMKHEH K LIeHTpY KpUBU3HBI) U BEpXHENH KPOMOK Opyca;
F — muomaap momnepeyHoro ceueHust KpUBOro opyca;
yo =1/ (Fr) — cmelieHre HEUTPATBHOTO CIIOS OT FTEOMETPUUECKOM OCH KPUBOJIMHEHHOTO YIacTKa;
| — MOMEHT MHEpIUH MTOTIEPEYHOr0 CEUeHHs KpUBOTo Opyca;
Ru — pacueTHOE CONPOTUBIIEHHUE JPEBECUHBI U3THOY;
0) 10 MaKCUMAaJIbHBIM PaIMaIbHBIM HOPMAJIbHBIM HaNpPsHKEHUSAM

Ormax = ( - ) ’ [T_O —In (7"_0) - 1] < Rpo0, (29)

F_YO T T1
rac Rpgo — paCdCTHOC COIIPOTHUBIICHUC I[K PaCTAKECHUIO MMOIICPEK BOJIOKOH (HYHKT 7 Ta6J’II/II_IBI 4)
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Pucynok 3 — PacueTHasi cxeMa KpUBOIo Opyca npu YMcToM u3ruode

[Ipu HeBbIONHEHUU ychoBHS O Qopmyne (29) nomyckaercs BBIIOIHATh YCHIICHUE
MOCTAHOBKOM BKJICCHHBIX WJIM BBUHYEHHBIX CTEP)KHEH, pAaCCUUTAHHBIX HA BOCIPHUATHE
paCTSATMBAIOIIErO YCUIIHS, ONpeesieMoro mo Gpopmyie

bh?2
Ng = 5(67max — 0,8Rpo0) o (29a)

rae lo — mmHa XOpasl KPUBOJIMHEHHOTO y4acTKa, HAa KOTOPOM HE BBINOJHSIETCS YCIOBUE IO
dbopmyie (29).
7.14 PacyeT Ha yCTOWYHBOCTD IUIOCKOU (POPMBI 1epOPMHUPOBAHUS H3rHOAEMBIX 2JIEMEHTOB
MPpAMOYT'OJIBHOTO IMOCTOAHHOT'O CCUCHUA CIICAYCT BBIIIOJHATDH 11O (bOPMy.He

M

——— <R, (wm <R"u), (30)
Om W6p

rae M — MakcUMasbHbINH H3rHOAOIINIT MOMEHT Ha PACCMATPUBACMOM Y4acTKe |p;
Wep — MaKCHMaJIbHBIHE MOMEHT COMIPOTUBIICHUS OPYTTO Ha paccMaTpuBacMoM y4actke .

Koapduument ¢y g  u3rubaeMbIX 3JIEMEHTOB IMPSAMOYTOJBHOTO  MOCTOSHHOTO
MOTIEPEYHOI0 CEYEHHMs], IIAPHUPHO 3aKPEIUIEHHBIX OT CMEILIEHUS U3 IUIOCKOCTH M3ruba u
3aKpEIIEHHBIX OT [TOBOPOTA BOKPYT ITPOJOJBHOW OCH B ONIOPHBIX CEYEHMSX, CIEYyET BBIUUCIATD
1o hopmyiie

b2
oM =140—K,, (31)
I,h
rae |, — paccTosiHue MeXIy OMOPHBIMH CEUCHUSIMHU DIIEMEHTA, a PH 3aKPETICHHH CKATOH KPOMKH
3JIEMEHTAa B MPOMEKYTOUYHBIX TOUYKAX OT CMEIIEHUs U3 IUIOCKOCTH M3ruda — paccTOsIHUE
MEXly 3TUMH TOUKAMH;
b — mupuHa nonepevHOro cevyeHus;
h — MakcumasnbpHas BBICOTA MOMIEPEYHOTO CEYCHUS Ha y4acTke |p;
Ky — K03 umment, 3aBucsiuil ot GopMbl IMIOPHI U3rHOAOIUX MOMEHTOB Ha yd4actke |p,
ornpenenseMslid o tabauue E.1 npunoxxenus E.

[Tpu pacuere M3rubGaembIX SJIEMEHTOB C JMHEMHO MEHSIOIIEWCS MO JJIMHE BBICOTOM H
MIOCTOSIHHOW IIMPUHOM IMONEPEYHOI0 CEYEHMsI, HE MMEIOIIMX 3aKpeIUIEHU U3 IJIOCKOCTH 10
pacTsHyTOM OT MOMeHTa M KpomKke, uiu pu M < 4 koaddurmeHT @ o popmyne (31) cneayer
YMHOXaTh Ha JOMOJHUTENbHBIH KoddurmeHT K. 3Hadenus K nmpusenensr B Tadmune E.3
npuiokerus E; mpu m >4 Ky = 1.

[Tpu mojkpenyeHnn U3 IIOCKOCTH U3ruda B MPOMEXYTOUYHBIX TOUKAX PACTSIHYTOW KPOMKHU
3NIeMEHTa Ha y4actke |, koadduuueHt @y, Beraucisemsiii o popmyse (31), cneayer yMHOXKATh
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Ha KOG GuIreHt Koy
m 2

) 32
m? +1 (32)

|
k., =1+ 0,142Fp+1,76|£+1,4(xp -1

p

rlie Op — LEHTPAJIBHBIA YroJ B pajuaHax, ONpeAeisIonmid y4actok |, amemeHta KpyroBoro
oyepTaHus (A7 MPSIMOJITMHEHHBIX 3JIEMEHTOB o = 0);

m — Y1CJI0 IOAKPCIINIICHHBIX (C OAMHAaKOBBIM HIaFOM) TOUYCK paCTﬂHYTOﬁ KPOMKH Ha Y4aCTKE
2

m o
I, (mpu m > 4 BenmuuuHy 71 clelyeT IpUHUMAaTh paBHOM 1).
m- +

7.15 TIpoBepKy yCTOMUYMBOCTH TIJIOCKOW (POpMBI 1e(OPMUPOBAHUS U3THOAEMBIX JIEMEHTOB
MOCTOSTHHOTO JIBYTABPOBOT'O MJIM KOPOOUYATOTO MOMEPEYHOTO CEUSHUH CIIeTyeT MPOU3BOIUTH B TEX
ciIydJasix, Korja

I, >7b, (33)

rae b — mupuHa CKATOro Mmosica MonepeYHoOro CEYCHHUSI.
Pacuer cnenyet BbIONHATH MO hopmyiie

M_ R, (umn <Ru), (34)
(PW6p
rae @ — Ko3pQUUUEHT MPOAOJIBHOrO M3ruba M3 IIOCKOCTH M3ruba CXKaroro mosca 3J1€MEHTa,
oTpeAeIseMbIi 110 7.3;
Rc — pacueTHOe CONPOTUBIICHUE CHKATHIO;
R®1m — pacueTHOE CONPOTUBIIEHUE CHKATUIO JPEBECHHBI U3 OJJHOHAIIpaBJIeHHOT O 1mmoHa LVL;
Wsp — MOMEHT CONpOTHUBIIEHHsI OPYTTO MONEPEYHOTO0 CEYEHHUs; B Cilydae (paHEpHBIX CTEHOK —
MIPUBEIECHHBIII MOMEHT COIIPOTUBJIEHUSI B IJIOCKOCTU U3r10a JIEeMEHTA.

3J'[eMeHTl>I, MOJABEPKCHHBIC JIeHCTBHIO 0CEBOI CHJIBI € H3rHOOM
7.16 Pacuer BHCIHCHTPCHHO PACTAHYTBIX H paCTHHYTO'I/ISFI/I6aCMLIX 3JICMCHTOB IIO
HOPMAJIbHBIM HAIIPAKCHHUAM CJICAYCET BBIIIOJIHATH 110 q)opMyne

N MR
+—2LP <R, (35)
Fpac'{ Wpac'{RH
rac Mﬂ — I/I3FI/I6aIOIJ_II/II71 MOMCEHT OT HeﬁCTBHH MOMNECPCUHBIX U TMPOAOJIBHBIX HAIrpy30K,

oTIpeneNsieMblid U3 pacyera 1o Ae(OpMUPOBAHHOHN CXEME;
Wopacy — pacyeTHBIN MOMEHT COTTPOTHUBJICHHUS MOTEPEYHOT0 ceueHus (cm. 7.9);
Fpacy — TJI0IITH PACUETHOTO CEYCHHS HETTO.
Jlns npeBecuHBl U3 OAHOHAMpPABIEHHOTO IImoHa B ¢opmyne (30) cremayeT MCMOIb30BaTh
COOTBETCTBYIOIINE 3HAYCHUS PACUCTHBIX COMPOTHBIICHUH.
Jomyckaetcst B pacueTe BMecTO M) UCIONB30BaTh M — U3rHOAIONIii MOMEHT B PACUETHOM
ceueHnH 0e3 ydeTa JOMOITHUTEIBHOTO MOMEHTA OT MPOJI0JIBHOM CHIIBL.
7.17 PacueT Ha MPOYHOCTH 110 HOPMATBHBIM HANIPSDKEHUSIM BHELIEHTPEHHO CXKATBIX U CXKATO-

M3TU0AEMBIX JIEMEHTOB CJIETYET BBITIOIHATH 1O (OpMyJie
N M
F

pacu pacu

<R, (mmm <Ry w). (36)

IIpumeuanus

1 JImst mrapHUPHO-OMEPTHIX CXKATO-N3TM0AeMBIX M BHEIIEHTPEHHO CHKATBIX IJIEMEHTOB MPH CHMMETPHUIHBIX
SMIOpaxX M3THOAIONINX MOMEHTOB CHHYCOHMJAJIBHOTO, MapabOoiIWYecKoTo, IOJWIOHAIBHOTO M ONM3KHX K HHM
OYepTaHMM, a TAKXKE 11 KOHCOJIBHBIX 3JIEMEHTOB M)y TOMyCKaeTCsl BBIMOJIHATE 110 (hopMyIie

M, =—, (37)

rae & — koapdunueHt, n3MeHsomuicsa ot 1 10 0, yIUTHIBAIOLIHIA TOTIOTHUTEIBHBIA MOMEHT OT TPOIOIBHON CHIIBI
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BCJIE/ICTBHE IPOTH0a AJIEeMEHTa, paCCYUTBHIBAEMBIN 110 popMyIte

E=1- N_, (38)
¢R; F6p
M — n3rn6aromuii MOMEHT B pacyeTHOM ceueHHHU 0e3 yueTa JOTOJIHUTEIILHOIO MOMEHTA OT MPOJIOIBHON CHJIBI,
¢ — k03 duIeHT, paccunThIBaeMbIii 10 hopmyite (14);
Rc — pacueTHOE CONPOTHBIIEHUE CXKATHIO BJIOJb BOJIOKOH JIPEBECHHBI WM JIPEBECHHBI U3 OJIHOHAIIPABJICHHOTO
IIIOHA.
2 B Ttex ciyuwasx, Korja B LIAPHUPHO-OINEPTHIX JJIEMEHTaX OJIIOPbl HM3TUOAIOIIMX MOMEHTOB HMEIOT
TPEYTOJLHOE WIIH MIPSIMOYTOJIBHOE odepTanue, KoddduiueHT mo gopmyie (38) ciemyer yMHOKATh Ha TIOMTPABOYHBIN
K03 dunueHt Ky.

kH =0y + a(l_ OLH)‘ (39)

rae oy — KO3(QQPUIUEHT, KOTOPBIM ClIeAyeT NPHHAMATh pPaBHBIM 1,22 Tpu 3mopax H3THOAOIINX MOMEHTOB
TPEYTOIBHOTO OYepTaHus (0T cocpenoToueHHoi cubl) u 0,81 — mpu 3mopax mpsMOYTOIBFHOTO O4ePTaHUS
(OT MOCTOSTHHOTO M3THOAIOIIETO MOMEHTA).
3 IIpu HECHMMETPUYHOM 3arpy>KEHUH IApPHUPHO-OMEPTHIX MIEMEHTOB BEINYHMHY H3rH0aromero MoMenTa M
JIOIYCKaeTCsl ONpeessTh 1o Gopmyiie
MC MK
1= 7 + 7 , (40)
C K
rne M. u My — n3rubarorye MOMEHTHI B PaCUE€THOM CEYEHUH DJIEMEHTa OT CUMMETPUYHON U KOCOCHMMETPHYHOM
COCTAaBJIAIOLINX HArPy3KH;
& u & — koa(dunmeHTsl, paccyuThiBaeMbie 1o (Gopmyiie (38) npu BemMuMHE THOKOCTH, COOTBETCTBYIOIEH
CUMMETPHYHOH B KOCOCHMMETPHIHOH (hopMam mpoaoapHOTO H3rHoa.

4 J1nst 2IeMEHTOB, MIEPEMEHHBIX 0 BBICOTE CEYCHUS, IIomanb Fs, B hopMmyite (38) cnemyeT mpHHUMATE TSt
MaKCHMAaJIbHOTO IO BBICOTE CedeHHs, a KOIDODUIUEHT ¢ — yMHOXKaTh Ha KOIGOHUIUCHT Kyn, TPUHUMAEMBIH MO
tabmune E.2 npunoxenns E.

5 Ilpu OTHOUICHWH HANPSDKCHUH OT M3TH0a K HANpsDKCHWsAM OT ckatus menee 0,1, cxkaTo-m3rmbaemble
3JIEMEHTEHI CIIeTyeT IMPOBEPSTh TAKXKe Ha YCTOHINBOCTH 0 opmyde (12) 6e3 yuera nzrubaromero MOMEHTa.

7.18 Pacdyer Ha TPOYHOCTH MO CKAIBIBAHHIO C)KATO-U3THOAEMBIX DIIEMEHTOB CJEIyeT
BBIMIOJHATH 110 (hopMyiie (24), BHELIEHTPEHHO CKAThIX — MO GpopMyie
QS;
p
T +AT< R, (41)
op ~pac

M

rae Q — pacueTHas nonepeyHast Cuia;
N — pacueTHas IpoAOIbHAs CHUJIA;
S’6p — CTATUYECKMHA MOMEHT OpYTTO CIABHUIaeMON YacTH MONEPEYHOTO CEYECHHs IJIEMEHTa
OTHOCHUTEJIBHO HEUTPAJIBHOM OCH;
l6p — MOMEHT MHEpIUK OPYTTO MONEPEYHOI0 CEYSHMS HJIEMEHTA OTHOCUTENbHO HEUTPATIbHON
ocH;

e O,75£\le ;
bh

Dpac ¥ Npac — pacyeTHbIC MUPUHA U BHICOTA CEUYCHHS DJICMCHTA;
e — DKCUEHTpUcuTeT nepeaayu ycuius N;
Rck — pacdeTHOE CONMPOTUBIICHUE CKAJIBIBAHUIO MIPU U3THOE PEBECUHBI MU APEBECUHBI U3
OJIHOHAMPABJIECHHOIO HIMOHA.
7.19 KpuBonuHeiHble (THYTBIE) YYAacTKH CXKATO-U3TMOAEMBIX KIIEEHBIX JIEPEBSIHHBIX
KOHCTPYKIIMH CIIeyeT PacCUMThIBATh 10 (pOpMyJiaM KPUBBIX OpycheB (cM. 7.13):
a) Ha C)KaToON KPOMKe

con =N/F + Mg (ro—ri)/F yori; (42)
0) Ha pacTAHYTON KPOMKe
ces =—N/F + Mg (r2—ro)/F yo r2;. (43)

7.20 Pacyer Ha ycCTOMYMBOCTH IJIOCKOH (OpMBI J1ehOpMUPOBAHUS CXKATO-U3THOAEMBIX
19
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3JIEMEHTOB CJIEIyET BBIMOJIHATH MO (opMyIie
n

N_, My <1, (44)
PR.Fs, P R W,
rae Fep — muroniaaps OpyTTo ¢ MaKCHMAaJIBHBIMH Pa3MepaMy CEUCHUS IeMeHTa Ha ydacTke Ip;

¢ — KO3 PHUIHUEHT MPOAOIBHOTO M3ruda, onpeaensieMslii mo gopmyine (14) nns rudbkocTu

ydacTka dJieMeHTa C pacyeTHOit JuiHoH lp 13 mockocTr neopMUpoBaHus;
@M — Ko3(pdurmenT, onpeaensiemsrii mo gopmyie (31);
N = 2 — i 371eMeHTOB 0e3 3aKpeIUICHHs PACTSIHYTOM 30HBI U3 IUIOCKOCTH 1e(h)OpPMUPOBAHUS U
N =1 Ui 3JIEMEHTOB, UMEIOLINX TaKUE 3aKPETIIICHHSL.

Jnis peBecMHBI M3 OJHOHAIPABICHHOTO IIMOHA CIEAYeT MPUHUMATh COOTBETCTBYIOIIHUE
3HAYEHMS PACUETHBIX CONMPOTHBICHUH 110 6.3.

[Ipu HamMuuM B 3JIEMEHTE Ha y4acTke lp 3akperuieHuii u3 miockocTH 1eOpMUPOBAHUS CO
CTOPOHBI PACTIHYTOH OT MOMeHTa M KpOMKH, KOI(DQPHUIUEHT @y CIeAyeT yMHOXaTh Ha
k03 durment Ky, paccunTbiBaeMsiii o popmyiie (32), a ko3 duimeHT @ — Ha KodPPUIUEHT Kin
o ¢popmyJie

2

|
Ky =1+ 0,75-+0,06 > | 0,60

m2

oo —1l——, (45)
h m®+1
rae op, lp, h, m— B coorBercTBUU ¢ 6.14.

[Tpu pacyere 371IeMEHTOB IEPEMEHHOTO TI0 BBICOTE CEUCHUSI, HE NMEIOIINX 3aKPETICHUN U3
IUIOCKOCTH 10 PAcTSHYTOM OT MoMeHTa M kpomke, uiu npu M < 4 xodhPUIHUEHTH ¢ U @,
paccuuTtbiBacMbIe 110 popmyiiam (14) u (31), crieayeT AOMOTHUTEIBHO YMHOXKATh COOTBETCTBEHHO
Ha KOG GUIHEHTHI KN ¥ Kirz, TpuBenennsie B Tabmunax E.2 u E.3 npunoxenus E.

[pu M > 4 Kun = Kuant = 1.

7.21 B cocTaBHBIX CKaTO-U3THOAEMBIX 3JIEMEHTax CJeIyeT MPOBEPSATh YCTOWYUBOCTD
Haubosee HAPSDKEHHOM BETBU, €CIIM €€ pacyeTHas JIMHA MPEBHIIIAeT CEMUKPATHYIO TOJIIMHY
BETBH, 110 hopMmyiie

N M R, (46)
Fop  Wsp
rae Fep, Wep — TIIOIIIa 16 1 MOMEHT COMTPOTUBIIEHHS OPYTTO MONEPEYHOT0 CEYCHUS FIEMEHTA;
@1 — KO3PPUITMESHT TTPOJOTBLHOTO U3rH0a JJIs OTICILHON BETBH, BRIYUCIICHHBIN 1O e
pacuetHo# mmne |1 (cm. 7.6).

Y CTOHYHMBOCTD CKATO-U3THOAEMOT0 COCTABHOTO AJIEMEHTA W3 IJIOCKOCTH M3rHba clieayer
npoBepsATh Mo Ghopmye (12) 6e3 yuera u3rubaroero MOMeHTa.

7.22 Yucno cpe3oB CBsA3€M Ne, paBHOMEPHO pACCTABIEHHBIX B KaXJOM IIBE C)KaTo-
M3rub6aeMoro COCTaBHOTO AJIEMEHTa Ha y4acTKe ¢ OJHO3HAUHOM AMIOPON MOMEPEeUHbIX CHII, IPU
NPUIIOKESHNN CKUMAFOIIEH CHJIBI TI0 BCEMY CEYCHHIO CIIeIyeT BBIYUCIATH 10 popMyIie

15M ;S
- % (47)
op

rae My — u3rubaromyii MOMEHT, onpenessieMbli o 7.17;
S'6p — cTaTUYEeCKHii MOMEHT OpPYTTO CABHUTAaeMOM YacTH MONEPEUYHOr0 CEYEHHUsI OTHOCUTENHHO
HEWUTPaAIbHOU OCH;
T — pacueTHas HecyIas CHOCOOHOCTh OJIHOM CBSI3H B JAHHOM IIIBE;
l6p — MOMEHT MHEpIUHU OPYTTO MONEPEYHOTO CEYEHUS DIIEMEHTA.

n

PacueTHble JJIMHBI U NIpeJe/ibHbIe THOKOCTH 3JIEMEHTOB JIePeBAHHBIX KOHCTPYKIUMH
7.23 Jlna ompeneneHus] pacueTHOM JUIMHBI NPSIMOJMHEHHBIX 3JIEMEHTOB, 3arpyKEHHbIX
MPOJOJIBHBIMU CUJIAMHU IO KOHIIaM, KOO(QQPUIUEHT |lo CIeyeT IPUHUMATh PABHBIM:
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- TpU LIAPHUPHO-3aKPEIJICHHBIX KOHIAX, a TaKXKe IPH LIAPHUPHOM 3aKPEIUICHUH B
IPOMEXYTOUHBIX TOUKAX 3JeMeHTa — 1;

- OJJTHOM LIaPHUPHO-3aKPEIJICHHOM H APYTroM 3anieMieHHoM koHie — 0,8;

- OJTHOM 3aIIEMJICHHOM U APYTrOM CBOOOJHOM Harpy>kKeHHOM KOHIIE — 2,2;

- 000oux 3amemieHHbIx koHax — 0,65.

B ciydae paBHOMEpPHO pacmpenereHHOW MO JUIMHE 3JIeMEHTa MPOAOJIBHOM HarpysKH
K03((HUIMEHT Lo ClIeAyeT IPUHUMATh PAaBHBIM:

- ipu 000MX MIAPHUPHO-3aKPEIUIEHHBIX KoHIax — 0,73;

- OJTHOM 3aIEMJICHHOM M JIPYTroM CBOOOHOM KOHIlE — 1,2.

PacueTHyro AnHMHY TepeceKarouXcs 3JEMEHTOB, COCIMHEHHBIX MEXIy COOOH B MecTe
nepeceveHusl, ClielyeT IPUHUMATh PaBHOM:

- TIpU MIPOBEPKE YCTOMYMBOCTH B TNIOCKOCTH KOHCTPYKLMH — PACCTOSHUIO OT LEHTpa y3J1a
710 TOYKHU TIEPECEUCHHS DIICMEHTOB;

- IPOBEPKE YCTOMYMUBOCTH M3 IJIOCKOCTH KOHCTPYKLIMHU B CITydyae MepeceueHus:

a) ABYX CXKaThIX 3JIEMEHTOB — ITOJIHON JUTMHE JJIEMEHTA,

0) c)KATOro AJIEMEHTA C HepabOTAIOUIMM — BeJIn4nHe |1, yMHOKEHHOW Ha KOI(DGUIMEHT Lo

Lo = ' (48)

rae |1, A1, F1 — monHas aymuHa, THOKOCTS U IJIOIIA/(b ONEPEYHOTO CEUCHHS CKATOTO AIEMEHTA;
I2, A2, F2 — nuinHa, TROKOCTD U TUIOMIA/Ib TIOMIEPEYHOTO CEYCHUST HEpaOOTAOIIETO 3JIEMEHTA.

Bennuuny po cienyer npuHuMaTh He MeHee 0,5;

B) CXKaToro D3JEMEHTa C DJJIEMEHTOM, pACTAHYTbIM pPABHOM IO BEIMYMHE CHJIOH, —
HauOoJbIIeH JIMHE CXKAaTOrO 3JEMEHTa, U3MEpSIeMOi OT IIeHTpa y3Jja 10 TOYKU IepeceyeHMs
AJIEMEHTOB.

Ecnu nepecekaronyecs 31€MeHThl IMEIOT COCTaBHOE CEYeHUE, TO B popMyity (48) cienyer
HOJICTaBJISATH COOTBETCTBYIOIIUE 3HAYCHUSI THOKOCTH, pacCuuThiBaeMble 1o Gopmysie (17).

7.24 THOKOCTb 3JIEMEHTOB M UX OTIENIbHBIX BETBEH B JEPEBSHHBIX KOHCTPYKIMAX HE
JIOJDKHA TIPEBBINIATh 3HAYEHUH, YKa3aHHBIX B Tabmwie 16.

Taonuma 16

HaumeHoBaHue 371eMEHTOB KOHCTPYKIIMH [penenbHast THOKOCTh Ayaxc

1 Cxarble nosica, OTIOpHBIE PACKOCHI M OTIOPHBIE CTOWKH ()epM, KOJOHHEI 120

2 IIpoune cxxaThle 3NEMEHTHI PepM U IPYTHX CKBO3ZHBIX KOHCTPYKITUI 150

3 CixaTble DIIEMEHTHI CBA3EH 200

4 PactsHyThIe Mosica epM B BEPTUKATBHOM TUIOCKOCTH 150

5 IIpouue pacTsHyThIE JIEMEHTHI PepM U APYTHX CKBO3ZHBIX KOHCTPYKITUA 200

J1i1st onop BO3AYIIHBIX JIMHUHN 3JIEKTpOIIepeaadn

6 OCHOBHBIE 3JIEMEHTHI (CTOWKH, IPUCTaBKH, ONTOPHBIE PaCKOCHI) 150

7 IIpounie 3E€MEHTHI 175

8 Ceszu 200

IIpumedanue— Jng cKaTBIX IEMEHTOB NIEPEMEHHOTO CEYCHUS BEITMYMNHA NPEAETHHON THOKOCTH Aaxc

YMHOKaeTCsl Ha \/g , T1e KoadunmeHT Kyn mpuaumaetcs mo tTabuwuite E.2 npusoxkenus E.

Oco0eHHOCTH pacyeTa KJIeeHBIX YJ1eMEHTOB U3 (paHepsbl ¢ ApeBeCHHOI
7.25 Pac4er KJIeeHbIX PJIEMEHTOB U3 (haHEPHI ¢ APEBECHHON CIETYET BBITIOIHATE IO METOY
MIPUBEICHHOTO TIOMIEPEYHOTO CCUCHHUS.
7.26 IIpouHOCTH pacTSHYTOW (paHEpHOU OOIMIMBKH IUTUT (PUCYHOK 4) U TaHeNel ciexyer
MIPOBEPSITH MO hopmyite
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M
W MRy (49)

np
rae M — pacyeTHBIN U3THOAIOIINI MOMEHT;

Wiy — MOMEHT CONpOTHBIICHHUSI MONEPEYHOTO CEUCHHsI, MPUBEACHHOTO K (aHepe, KOTOPBIH
CJIElyeT pacCUMTHIBATh B COOTBETCTBUU C 7.27;

Mg — K03 pULIMeHT, yUNTHIBAIOIIHNI CHUKEHUE PACYETHOTO COMPOTUBIICHHUS B CTHIKAaX (haHepHOU
OOIIMBKH, NMPUHUMAEMbIH PABHBIM IPU YCOBOM COEIMHEHMM WJIM C JBYCTOPOHHUMH
HakimagkamMu: My = 0,6 s ¢aneper oObryHOH M My = 0,4 ans  Qanepsl
OaKeIM3upPOBAaHHOM; IPH OTCYTCTBUU CTBHIKOB My = 1;

R¢.p — pacueTHOE cOnpOTUBIICHUE (haHEPHI PACTHKEHUIO.

a a

—

i i

—

2 7 "j

)ﬁ
N—

SIS

1 — npononbHbIEe pedpa; 2 — OOIIMBKa

Pucynox 4 — llonepeyHoe cedeHHe KIeeHbIX IVTUT U3 ¢aHepbl M IpPeBeCHHbI

7.277 IlpuBeeHHBI MOMEHT COMPOTUBIICHUS IOTIEPEUHOT0 CEUEHUSI KJICEHBIX AIIEMEHTOB U3
(aHepsl ¢ IPeBECHHOM ClIeAyeT ONpeAessATh o popmynam:

IH
W, =-—"2, (50)
Yo

rae lnp — MOMEHT MHEepLUU ceueHusl, MPUBEIEHHOTO K (paHepe;
0 — PaCCTOSIHUE OT LIEHTpa TSHKECTHU MPUBEACHHOIO CEYEHUs 10 €70 HUXKHEHN TpaHu;

E
lp =1 +1 =, (51)

()
rae |y — MOMEHT MHEepLIMHU TOTIEPEUYHOT0 ceueHus! (PaHEPHBIX OOIINBOK;
| — MOMEHT MHEepIUH NTONEPEUHOr0 CEUEHUs JIEPEBIHHBIX pedep KapKkaca;
E/E4 — oTHOIIEHHE MOYJICH yIPYrOCTH APEBECHHBI U (paHEPHI.

IIpu onpeneneHnyH NPHUBENEHHBIX MOMEHTOB HMHEPLUU U TPUBEJEHHBIX MOMEHTOB
CONPOTHUBJICHUS PACUCTHYIO IIUPUHY (paHEPHBIX OOIIUBOK CJICAYET MPUHUMATH PaBHOH Dpac = 0,9
b ipu | > 6a 1 byac = 0,15 bl/a mpu | < 6a (I — mponer rumTH).

7.28 YCTOMYMBOCTH CKATOM OOIIMBKHY TJIUT U TIAHEJEH CIIeAyeT pacCUUTHIBATH 10 popMyIie

M (52)

(hnn - yO)g Rcb,c.,
E
E—q)‘] +9,J,

e hnn — BBICOTA MOIICPEUHOTO CCUCHUS TIJIINTHI WA TTaHCIIN;
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1250 c
_ 2e) > 50;
P (c/8) P
(c/s)’ c
_1-¢0) €550
ik 5000 T 3

(c — paccTosHue Mex Iy peOpaMu B CBETY; & — TONIIUHA (haHEephI).

BepxHioro OOMIMBKY TUIMT JOMOJHUTEIBLHO CIEAYyEeT MPOBEPATh HA MECTHBIM HM3THO OT
cocpenoToueHHoro rpys3a P = 1 kH (¢ xoaddunrertom neperpy3ku N = 1,2) kak 3a7eIaHHYIO B
MeCTaxX MPUKJICUBAHUS K pedpaM TUIACTUHKY .

7.29 TlpoBepky Ha ckalibIBaHUE pedep Kapkaca IUIUT U MaHeled Wiy OOMIMBKHU IO IIBY B
MECTE €€ MIPUMBIKaHUS K pedpam clieyeT BHIMOIHITH 110 (opMyJie

%SR ,
I b CK

mp ~pac

(53)

rae Q — pacueTHas mornepeyHas CHia;
S'p — CTaTM4ecKWié MOMEHT CIIBUTAa€MOW YacTH MPHUBEICHHOIO CEYECHUS OTHOCHUTEIHHO
HEUTpaAJIbHOM OCH;
Rck — pacueTHOE COMPOTUBIICHUE CKAJIBIBAHUIO JPEBECHHBI BJIOJb BOJOKOH WM (haHEPHI BIIOIH
BOJIOKOH HAapy>KHBIX CJIOEB;
Ppac — pacueTHas MIMPHHA CEYCHUS], KOTOPYIO CICIyeT IPUHUMATh PABHOW CYMMAapHOW IIMPHHE
pebep kapkaca.

7.30 Pacuer Ha MpOYHOCTH MOSICOB U3rMOAaEMBIX 3JIEMEHTOB JIBYTaBPOBOI'O U KOpPOOUATOTO
cedyeHHUH ¢ (haHepHBIMH CTCHKaMH (PUCYHOK S5) CJIeayeT BBITOIHATE 10 hopMmysie (23), mpuHUMAas
Wpac = Wip, TIpH 3TOM HaINpsHKCHHS B PACTSHYTOM TI0SICE HE JTOJDKHBI ITPEBBIIATH Rp, a B coKaTOM
— @R¢ (¢ — K03 GUIMENHT MPOIOIBLHOIO H3rHba U3 IIOCKOCTH M3ruba).

a 0

a — ABYTAaBpOBOI'O CEUYCHUS, = Kopoﬁanoro CCUCHMUA

Pucynox 5 — Ilonepeuynnblie cedeHHs KJICEHBIX 010K € IUIOCKOH (paHEPHOH CTeHKOMH

7.31 Ilpu mpoBepke CTEHKH Ha Cpe3 MO HeUTpalbHOU ocu B (opmyre (53) 3HaueHUE Rex
NPUHUMAIOT PaBHBIM Rg.cp, @ pacueTHas MIMPHHA Dpac paBHA
bpac = Zder, (54)
r/1e X0cr — CyMMapHast TOJIIIHMHA CTEHOK.
[Tpu mpoBepKe cKaJbIBaHUS 10 IIBaM MEXKTy MosicaMu U CTeHKOH B hopmyiie (53) 3HaueHue
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Rck IPUHUMAIOT PaBHBIM Rg.cx, @ PACUCTHYIO IUPHUHY CEUCHHUS IIPUHIUMAIOT PaBHOM
b,.. =nh,, (55)
IJIe 1 — YKMCJI0 BEPTUKAIBHBIX IIBOB;
h; — BBICOTA ITOSCOB.
7.32 TIpoYHOCTH CTEHKH B OIIACHOM CCUEHHHM Ha JEWCTBUC TJIABHBIX DPACTATHBAIOIIMX
HAMpSOKCHUH B M3rHOAaEMBIX JJIEMEHTAaX JIByTaBPOBOI'O M KOPOOYATOTO CEYEHHUIl cieayer
IPOBEPATH 110 hopMyJie

(56)

/1€ Gcr — HOPMAJIBHOE HAIMPSIKCHHUE B CTEHKE OT M3rnda Ha ypOBHE BHYTPEHHEH KPOMKH TIOSICOB;
Ter — KacaTeabHbIe HANPSDKEHUS B CTEHKE Ha YPOBHE BHYTPEHHEH KPOMKHU MOSICOB;
Répa — pacueTHoe COMPOTUBICHHUE (aHEPHl PACTSHKEHUIO IO YIJIOM O, OMpEIeisieMoe I0
rpaduky pucynka /.1 npwioxenus 1;
0L — YroJ1, ONpeAesieMblid U3 3aBUCUMOCTH

tg20 = 2%t (57)

GCT

Y CTOMYUBOCTh CTEHKHU C MPOJOJIBHBIM IO OTHOILIEHUIO K OCH 3JIEMEHTa PaCHOIOKEHUEM
BOJIOKOH HAapYy>KHBIX CJIOCB CIEAYeT IPOBEPATh Ha JCHCTBUE KacaTeIbHBIX M HOPMAIbHBIX
HANPSDKEHUH TIPU YCIIOBUU

h
< >50, 58
0 g ( )

rae her — BeICOTA CTEHKH MEKAY BHYTPEHHUMH IPAHSIMH ITOJIOK;
0 — TOJIILIMHA CTEHKH.
Pacuer cienyer mpou3BOIUTh IO GOpMyJie

K, 1006 " 1008
he, I h

pac

rae Ky u k: — koo dunmentsl, onpeaensemsie o rpadukam pucyskos 1.2 u J1.3 npunoxenus [I;
Npac — pacueTHas BEICOTA CTEHKH, KOTOPYIO CIIeTyeT MPUHUMATh PaBHOM Ner TPU pacCTOSTHUN
Mex 1y pedpamu a > her 1 paBHOM a ipu a < her.
[Ipy moTIEpeYHOM IO OTHOIICHUIO K OCH JJIEMEHTA PACIOJIOKEHHH Hapy>KHBIX BOJIOKOH
(aHepHOI CTEHKHU NMPOBEPKY YCTOWYMBOCTH CIIEYeT MPOU3BOAUTH 10 hopmye (59) Ha aelicTBue
TOJILKO KacaTeNIbHBIX HAMIPSDKEHHUH B TEX CITydasx, KOraa

% - 80. (60)

Pacuer 3/1eMeHTOB [epeBSHHBIX KOHCTPYKUHUIl 1O MpeAeJbHbIM COCTOAHUSM 2-if

rpynnbl

7.33 Jlepopmanuu JepeBSHHBIX KOHCTPYKUMN MM UX OTACIBHBIX DJIEMEHTOB CJIEIyeT
OTpeneNsiTh C YYETOM CJBUTAa W TMOAATIIMBOCTA coenuHeHwil. Bemuuumny nedopmanuii
MOJATIUBOTO COEMHEHHs MPHU TMOJHOM HCIHOJIb30BAHUHU €ro Hecyllel CrnocoOOHOCTH CieayeT
npuHUMaTh 1o Tabnuie 17, a mpW HEMOJTHOM — TPOMOPIMOHAIBLHON JEHCTBYIONMIEMY Ha
COEIMHEHHUE YCUIIHIO.

Bennuuny nedopmanuii molaTIMBOrO COEAMHEHUS CIEAYyeT NEeNUTh Ha KO3()PHUIHEHTHI

YCIIOBHUS pPa0OTHI Mg, My My U Me .
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Taonuma 17

Buj coennnenus Hedopmarus coequHeHUS,

MM

CoenuHenue:

- Ha T0OOBBIX BpyOKax 1 TOPEI] B TOPEIT 15

- B IPUMBIKAHUSAX MTOTICPEK BOJIOKOH 3

- Ha HareJsiX BCEX BUJIOB 2

- Ha MeTaJUTMYecKuX 3youaTeix miactuHax (M3I]) 15

- Ha CTEePIKHSIX, BKIIECHHBIX TIEPIICHANKYIISIPHO TIOCKOCTH CIUTAYMUBAHUS 1,5

- Ha HAKJIOHHO BKJICEHHBIX CTEPIKHSX 0,5

- B KJIEEBBIX COSIMHEHUIX 0

7.34 IlporumObl M nepeMenieHHs] 3JIEMEHTOB KOHCTPYKIMM HE [OJDKHBI IPEBBILIATH
npeaenbHbIX, yctaHoBieHHbIX B CI1 20.13330.

7.35 Tlporn® wu3rubGaeMbpIX 5SJIEMEHTOB CJENyeT ONPEACsITh [0 MOMEHTY HHEPIHU
HONIEPEYHOro ceyeHus OpyTTo. [ COCTaBHBIX CEUEHUH MOMEHT MHEpPLUM YMHOXKAeTCs Ha
K03 uIMeHT Ky, yUUTHIBAIOLIMIA CBHUT MOAATINBIX COSIMHCHU I 1 IIPUBEICHHBIN B Ta0uIe 15.

HauOonpmmii nporu® IIapHUPHO-ONEPTHIX M KOHCOJIBHBIX M3TH0AEMBIX 3JIEMEHTOB
HOCTOSTHHOTO U TIEPEMEHHOT0 ceueHuil f ciemyer onpeaessite o popmyie

f, h)*
f :? 1+ C[I—j y (61)

rae fo — nporu6 6aku MOCTOSHHOrO CevYeHHs BHICOTOM N Oe3 yueTa nedopmanuii cisura;
k — ko3 puIreHT, yUNTHIBAIONINIA BIMSHUE IEPEMEHHOCTH BBICOTHI CCUCHHUSI, IPUHUMACMBbIi
paBHBIM 1 JU1s1 6aJIOK MOCTOSIHHOT'O CEUeHMS,;
¢ — K03 HUIIMEeHT, YUUTHIBAIOIIUI BIUSHIE JeQOpMaIiii CIBUTA OT TONEPEYHOMN CHIIBI;
h — HanGobIIas BEICOTA CEUCHHS
| — mponer Gankwu.

3HaueHUsT KO3(QGUIUEHTOB K M ¢ [UIT OCHOBHBIX PAcYeTHBIX CXeM OallOK MPUBEICHBI B
tabnuue E.4 npunoxenus E.

7.36 Ilporu® KieeHBIX 3JIEMEHTOB M3 (haHephl C JPEBECHHOW CIEAyeT ONpeaeisTh,
NPUHUMAS KEeCTKOCTh ceueHus: paBHou 0,7Elq,. PacueTHas mmpuHa oOMIMBOK IUIMT M HaHesen
IpHU OTIpeIeIeHUuH poruda NPpUHUMAETCS B COOTBETCTBUU C yKa3zaHUsAMH 7.27.

7.37 Ilporud cxkaTo-u3rnubGaemMplx [MAPHUPHO-ONEPTHIX CHMMETPUYHO HarpyXeHHBIX
AJIEMEHTOB U KOHCOJBHBIX 3JIEMEHTOB CJeyeT ONpPEeNeNsaTh U3 pacueTa Mo AepOpMHPOBAHHON
cxeme. Jlomyckaercst mporu6 fy paccunThiBaTh M0 Gopmyie

fn =—, (62)

rae f — mporuo, onpenensemsrii mo dpopmyste (61);
& — koauMeHT, onpenenseMblid o popmyie (38).

8 PacueT coeiMHEeHMIi 3JIEMEHTOB /IepeBSIHHBIX KOHCTPYKIUA

Oo0mume ykazanus

8.1 JlelicTByrolee Ha coelMHEHHE (CBSA3b) YCHJIHE HE JOJDKHO TNPEBBINIATH PACUETHOMN
Hecyleil cnocoOHocTH coennHeHus (cBsizn) 7.

8.2 PacueTHyl0 HeECyIIyl0 CIIOCOOHOCTh COCIUHEHUH, paboTaloUMX Ha CMSATHE U
CKaJIbIBaHUE, CIIEYET ONpPEIeATh o Gpopmyam:

a) U3 YCJIIOBUS CMATHUS JPEBECUHBI
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T = RCMO, FCM ’ (63)
0) U3 yCJIOBUS CKaJIbIBAHUS JPEBECUHBI
T=R’F_, (64)

rae Few — pacueTHast miomaab CMTHS;
Fex — pacdeTHast mioma s CKajlbIBaHUs;
Rewma — pacueTHoOE conpoTuBiieHUE ApeBecuHbl Wi LVL cMATHIO 1101 yIiIoM o K HallpaBJICHUIO
BOJIOKOH;
R« — pacueTHOe cpefHee MO TUIOMIAAKE CKaJbIBaHUS COMPOTUBIIEHUE ApeBecunbl win LVL
CKaJIbIBAaHMIO BJIOJIb BOJIOKOH, onpeaessemoe B 8.3.
8.3 Cpennee 1o IIIOMIA/IKE CKAIBIBAHHUS PACYETHOE COMPOTUBICHUE apeBecuHbl min LVL
CKaJIBIBAHUIO CIIEYET OIPENeNsaTh 10 popmyiie

R
R :_CKI, (65)
1+p—<
e
rae R — pacdyeTHoe CONMPOTHBIICHHWE CKAJIBIBAHUIO BJOJIb BOJOKOH (TIPU pacdyere Imo

MaKCHUMaJIbHOMY HaIlpsDKEHUI0), onpenensemoe 1o 6.1, 6.2 nmu 6.3;

B — koo duumenT, mpuHUMaeMblii paBHbIM 0,25 Tpu pacdyere COSAMHEHUH, padOTAOIINX
o cxeMe, MOKa3aHHOW Ha pUcyHke 6,2, u B = 0,125 mpu pacyere coeauHEHUH,
paboTammMx MO CXeMe COTJacHO PHCYHKY 6,6, €ciu oOecneueHo OOKaTHe II0
IJIOCKOCTSIM CKaJIbIBAaHUS;

lcc — pacyerHasi UIMHA IJIOCKOCTH CKaJbIBaHUS, NMpUHUMaeMmas He Ooisiee 10-kpaTHOM
[IIyOWHBI BPE3KU B DJIEMEHT;

e — IUIeYO CWJI CKalblBaHWs, NMpuHUMaeMmoe paBHbIM 0,5h mpu pacuere 31eMeHTOB C
HECUMMETPUYHON BPE3KOH B COEIUHEHUAX 0e3 3a30pa MeX /1y dJIeMEHTaMH (PUCYHOK
6, a) u 0,25h pu pacueTe CUMMETPUYHO 3arPy)KEHHBIX 3JIEMEHTOB C CHMMETPHUYHON
Bpe3KOii (PUCYHOK 6, 6); (N — mosTHast BRICOTa MOMEPEYHOr0 CEYCHUSI DIIEMEHTA);

Otromenue le/e omkHO ObITH HE MeHee 3.

)

A

'

ey

o 42
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r_.l

L]

—et
e

a — HECUMMETPpUYIHASA, 0 — CUMMETpPHUYHAA, 8, 2 — CXEMBI CKaJIBIBAHUA B COCANHEHU X

Pucynox 6 — Bpe3ku B 3j1ieMeHTaX coeIMHeHUil

KiaeeBble coennuenus

8.4 Ilpu pacuere KOHCTPYKIMH KII€eBbIE COCIMHEHHS CIEIYeT paccMaTpUBaTh Kak
HEMOJIATJIUBBIC COCIMHECHHUS.

8.5 KneeBble coeiMHEHHS CIIEIyeT UCIIOJIb30BATh:

a) JUIs CTBIKOBAHUS OT/JCIILHBIX CJIOEB Ha 3y0uaTOM CoeIMHEHUH (PUCYHOK 7, a);

0) oOpa3oBaHUs CIUIOIIHOTO CEYEHHMs (MAKETOB) MyTEM CIUUIAaUMBAHUS CJIOCB IO BBICOTE U
mpuHe cedeHus. [Ipu 3ToM Mo muprHe makera MBbI CKJICHBAEMBIX KPOMOK B COCETHUX CIOSX
CJIEZlyeT CIBUTATh HE MEHEE YeM Ha TOJIIMHY CJI0s O 0 OTHOIIEHUIO APYT K IpyTry (PUCYHOK 7,
6). Jlnst xoHctpykiuii 1 U 2a kiaccoB (yHKIIMOHAIBLHONW OTBETCTBEHHOCTH (TPHIIOKEHHE A)
3yOuaThie HIMIBI HEe JOJDKHBI COBIAAaTh OoJiee ueM B 25 % cI0eB B OJTHOM CEUCHUHU TaKeTa, a AJis
U3ru0aeMbIX, PACTAHYTO-U30THYTBIX U CKATO-U30THYTHIX 3JIEMEHTOB He Oosiee ueM B 25 % cioes
B PacTSHYTOM 30HE CEeueHus, IpU 3TOM 3a OJHO CEUYEHUE MPUHUMAETCA Y4acTOK JIMHON 10
TOJILIUH CIIOS,

B) COCIMHEHHUH Ha BKJICEHHBIX CTEPIKHSIX.

@ — TIPH CTHIKOBAHHUHU OTACIbHBIX CJIOCB IO UTHHE 3y0UaThIM IIUIIOM, BHIXOASIIMM Ha IJ1aCTh;
6 — ipu 006pa30BaHUM MAKETOB U CINIAYMBAHUH T10 TUIACTH M KPOMKE

Pucynox 7 — KiieeBble coelMHeHUs

8.6 IlpuMeHeHHWE YCOBOTO COCJAMHEHHS JONyckaercs s (aHepsl BIOIh BOJIOKOH
HapyXHbIX CJIO€B. [[JIMHY yCOBOTrO COEIMHEHHUsS ClEeLyeT NpuHUMaTb He MeHee |0-kpaTHOM
TOJILIMHBI CTHIKYEMBIX 3JIEMEHTOB.

8.7 TommuuHy CKJIEMBAaeMBIX CIIOEB B JJIEMEHTaxX CJelyeT MpuHUMaTh He Oonee 33 mMMm. B
NPSAMOJIMHEMHBIX 3JE€MEHTaxX [OIMyCKaeTcs TOJIIMHA ClI0eB He Oojee 42 MM IpHU YCIOBHH
YCTpOICTBa B HUX MPOJAOJIbHBIX KOMIIEHCAIIMOHHBIX MTPOpe3eHt.

8.8 B xiteeHbIX a5ieMeHTaxX U3 (paHepbl ¢ JPEBECHHON HE CIeIyeT MPUMEHSTh JepeBIHHBIC
AJIEMEHTHI 0€3 KOMIIEHCAIIMOHHBIX Mpope3ed mupuHoil 6oiee 100 MM mpu UX CKIEMBAHUU C

danepoit u 6onee 150 MM — B IPUMBIKaHUSX JIEMEHTOB 1O yriioM oT 30° 1o 45°.
IIpumedanue— CoenHeHHs Ha BKICSHHBIX CTEPXKHIX paccMoTpeHs! B 8.34-8.55.
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Coennnenust Ha BpyOKax

8.9 V3n0Bble COETUHEHNUS HJIEMEHTOB U3 OpYCheB M KPYIJIOro Jieca Ha JIOOOBBIX BpyOKax
CJICAyeT BBIIOIHATH C OAHUM 3yOOM (PUCYHOK 8).

Pabouast m10cKOCTh CMATHUS BO BPyOKax IPU COCIUHEHNUH HJIEMEHTOB, HE MCIIBITHIBAIOIIUX
MOTIEPEYHOr0 M3ruba, JOKHA OBITh PACIONIOKEHA MEPHEHIUKYISIPHO OCH TNPUMBIKAIOLIETO
CKaToro aieMeHTa. Eciiu NpuMBIKAIOMUI 3J1€MEHT OMUMO C)KAaTHUsSl MCIBITHIBAET MONEPEUHbIN
u3ru0, pabovylo IUIOCKOCTh CMSTHS BO BpPYOKax CIEAyeT pacroyiaratb MepreHAUKYISIPHO
PaBHOJICMCTBYIOIICH OCEBOM U MOMEPEYHOM CHUJIL.

DJeMeHTHI, CoeIMHsIEMbIE Ha JIOOOBBIX BpyOKax, TOIKHBI OBITh CTSHYTHI OOJITaMHU.

Pucynok 8 — Jlo6oBasi BpyOKka ¢ 01HUM 3yOom

8.10 JIoboBEIc BpyOKH ClIeyeT pacCUMTHIBATH HAa CKAIBIBAHUE COTJIACHO yKa3aHUsM 8.2 u
8.3, mpuHMMas pacueTHOE CONPOTUBICHHUE CKATBIBAHUIO 110 MYHKTY 5 TaOnuubl 4.

8.11 /IyimHy TIIOCKOCTH CKaJIbIBaHHS JJOOOBBIX BPYOOK Clie/yeT IpUHUMATh He MeHee 1,5N,
rae h — mosHast BBICOTa CEUEHUSI CKAIbIBAEMOT0O 3JIEMEHTA.

['yOuny BpyOKHM clienyeT MpUHUMATh He Oosiee Y4 h B MPOMEXYTOUHBIX y371aX CKBO3HBIX
KOHCTPYKIMiA 1 He Gonee /3h B ocTanbHBIX ciyuasx, Ipu ToM IIyOuna BpyOok hi B Gpychsx
JI0JDKHA OBITH HE MEHEE 2 CM, a B KPYTJIBIX JIecCOMaTepranax — He MeHee 3 cM.

8.12 Pacuer Ha cmsATHE JOOOBBIX BPYOOK C OJHHUM 3yOOM ClielyeT MPOU3BOJIUTH IIO
TUIOCKOCTH CMSATHUS (PUCYHOK 8). YTOJI CMSTHSI JPEBECHUHBI Ol ClIeyeT MPUHUMATh PaBHBIM YTy
MEX/Ty HalpaBJICHUSIMH CMUHAOIIIETO YCHIIMS 1 BOJIOKOH CMHHAEMOTO HJIEMEHTA.

PacyeTHOe compoTHBICHHE IPEBECHHBI CMATHIO TOJ YIJIOM K BOJIOKHAM JUIsl JIOOOBBIX
BpYyOOK clle[lyeT onpeaessth 1no ¢popmyle (5), HE3aBUCHUMO OT pa3MEpOB IUIOMIAAN CMSITHS.

CoennHeHHs1 HA HUJIHMHIAPHYECKUX HATEIAX

8.13 LmiMHApUYECKMMH HareiasiMu Ha3blBalOTCA OONTHI, LIMMIBKU, HAareiu, TBO3JH,
HIypYTIBI, TIIyXapH, CAMOPE3bI U T. 1. B COENMHEHHAX, paOOTAIONINX HA C/IBHT.

PacueTHyto Hecylyt0 ClIOCOOHOCTh IMIMHIPUYECKOTO HAressl Ha OJMH LIOB CIUTAYMBaHUSA
B COCIUHECHHSAX DIIEMEHTOB W3 COCHBI M €I, B TOM 4YHCIIE KIECHBIX, W JPEBECHUHBI W3
OJTHOHAMNPABJICHHOTO IIMOHA (PUCYHOK 9) IpU HanpaBJIeHUH YCHIIUi, NepeaaBaeMbIX HarelsiMu
BJIOJTh BOJIOKOH, TBO3/ISIMH TI0]] JTFOOBIM YTJIOM M CTTBbHBIMH HAreJISIMHU, YCTAaHOBJICHHBIMHU B TOPEII
KJICCHBIX JICPEBSHHBIX JIEMEHTOB, CIIEAYET ONpeeNaTh 1o Tadmuie 18. B Heo6XouMBbIX ciryyasx
pacueTHYI0 HECYIIYIO CITIOCOOHOCTh IMUIMHIPHYECKOTO Haress, onpeaeiIcHHyo mo Tadmume 18,
ClIeZlyeT yCTaHaBJIMBATh C Y4eTOM yKa3aHuii 8.16.
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Taonuma 18

CxeMa coeqMHEHUN

HampsixeHHOE cocTOsIHME

Pacduernas mecymas crocoOHOCTs 7 Ha OIUH

COEIMHEHHUS 1I0B crutaunBanust (yCIoBHBIH cpe3), KH
BO3/, CTAJILHOTO,
aJIOMHHHUEBOTO, Ry6osoro
Haremis
CTEKJIOIUIACTUKOBOIO HAareJIs
1 CumMeTpudHEIE a) CMATHE B CPETHUX IJIEMEHTAX 0,5cd 0,3cd
COCHHHCHIA 0) CMmsTHE B KpaliHUX DJIEMEHTaX 0,8ad 0,5ad
(pucyHok 9, a)
2 Hecummetpuunsie |a) CMATHE BO BCEX DIEMEHTAX 0,55cd 0,3cd
COEIMHEHHNS paBHO TOJIIKHEL, a TAKXKE B Oojiee
(pucynok 9, 6) TOJICTBIX DJIEMEHTAaX OJHOCPE3HBIX
COCTUHCHMH
0) Cmstue B 0oJiee TOJICTHIX 0,4cd 0,2cd
CPEIHUX DIIEMEHTaX JBYXCPE3HBIX
coenuHeHuit npu a < 0,5¢
B) Cmstre B 60jI€€ TOHKHX 1,2ad 0,75ad
KpalHuX aneMeHTax npu a < 0,35¢
r) CmaATHE B O60JIeC TOHKHX 1,5k.ad 1,5k.ad
SIIEMEHTAX OTHOCPE3HBIX
COCIMHEHUH U B KpaHUX
aneMeHTax mpu ¢ > a > 0,35¢
3 CummerpuuHble U |a) U3rub reosas 3,1d ?+0,012a ?, —
HECUMMETPUYHBIE Ho He 6onee 5d 2
COeqUHEHUS 0) U3ru6 nHarens us cranu C235 u 2,2d 2+0,025a 2, —
apmarypsl A240 (R, = 440 MIla) HO He Gonee 3,1d 2
B) M3ru6 Harens U3 aTIOMHHHEBOTO 2d 24+0,025a 2, —
crutasa J[16-T Ho He Gonee 2,2d ?
r) U3ru6 narens us 1,8d 2+0,025a ?, —
crekiomactuka Al'-4C Ho He 6ouee 2,2d 2
1) V3ru6 Harens u3 IpeBecHO- d 2+0,025a ?, -
caouctoro 1miactuka JJCITb Ho He Gonee 1,5d 2
e) M3rub myboBoro Haremns — 0,55d 2+
+0,025a ?,
Ho He Oboitee
0,8d 2

4 TopueBsie
COCJIMHEHHUS C
METaTHYECKOM
HaKJIaJIKOU C
JKECTKUM
KpeTuIeHuEM
Haresnei (puCyHOK
10,8, 2)

W3ru6 marens us ctamm C235 u
apMatypbl A240 (R, = 440 MIla)

2d?

IIpumeuanus

1 B tabmauie: ¢ — TONIIMHA CPEIHHUX DIIEMCHTOB, a TAK)KE PABHBIX 110 TOJIIHWHE WK 00JIEE TOJICTHIX 3JCMEHTOB
OJIHOCPE3HBIX COCAMHEHHM, @ — TOJIIMHA KPaWHUX JIEMEHTOB, a TAKXe 00Jee TOHKHUX DJIEMEHTOB OJHOCPE3HBIX
coenuHenuit; d — quamMeTp Haress; Bce pa3Mepbl IPUBEAEHBI B CAHTHMETPAX.

2 PacueTHyI HECYIIyI0 CHOCOOHOCTh Hareias B JBYXCPE3HBIX HECHMMETPUYHBIX COCOUHCHUSX IPH
HEOJJMHAKOBOW TOJIIUHE JJIIEMEHTOB CJIEIYET OMPEICIIATh C YUECTOM CIIEIYFOIIETO:

a) PacYeTHYI0 HECYIIYI0 CIIOCOOHOCTh HAarellsl W3 YCIOBHS CMSITHS B CPEIHEM JIIEMEHTE TOJIIWHOW ¢ TpHU
MIPOMEXKYTOYHBIX 3HAUCHHUAX a MEXIY ¢ U 0,5¢ clleyeT onpeaensTh HHTePIOAIUESH MeX Ty 3HAYCHUSAMH 110 TYHKTY
2,a ¥ 2,0 HACTOSILEH TaOIUIIbI;
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0) npu TOJIIMHE KPalHUX AJIEMEHTOB @ > ¢ PACUYETHYIO HECYIIYIO CIIOCOOHOCTh HArejsl CIeLyeT ONpenelsiTh U3
YCIIOBUSI CMSATHS B KpalfHUX AJIEMEHTAX 110 MYHKTY 2,a HacTosIIei TabInIpl ¢ 3aMEHOH ¢ Ha «;

B) TIpH OIIPEICIICHUN PACUeTHON HecyIlel CHOCOOHOCTH U3 YCIIOBUI M3rnda Haresisl TOJIIWHY KpaliHero SJIeMeHTa
a B MyHKTE 3 TabJHIBI ClieyeT MpuHUMaTh He Oosee 0,6c.

3 3uaveHus kodddurmenTa K, s onpeaeeHns pacyeTHOH Hecyel CrI0COGHOCTH MPU CMSITHH B 00J1e¢ TOHKHX
3JIEMEHTaX OJHOCPE3HbIX COeAUHEHUH NpH ¢ > a > 0,35¢ npuseneHs! B Tadaue 20.

4 PacyeTHyI0 HECYIIYI0 CHOCOOHOCTh Harejst B pacCMaTpUBAacMOM IIBE CJIeIyeT IPUHUMATh PAaBHOH MEHBLIEMY
U3 BCEX 3HAUCHMH, MOJTYyYEHHBIX 110 (popMynam JaHHOH TabIuIbI.

5 Pacuer HarespHBIX COCAMHEHUI Ha CKaJbIBAaHHE NPOU3BOJIUTH HE CJEIYET, €CIIM BBIIOJHEHBI YCIOBHA
paccTaHOBKHM Harejel B cooTBeTcTBUH € 6.18 1 6.22.

6 uametrp Harenss d cieayerT HasHayaTh W3 YCIIOBHS Hauboliee MOJHOTO KCIOJB30BAHUS €ro HecyIei
CIOCOOHOCTH IO U3rudy.

7 Yucno Harenel ny B COEIMHEHUH CIIEIyeT ONpeessaTh 1o Gopmyite
N
=——2>2, (66)
Tn,,

r-]H
rae N — pacdeTHOe ycume;

T — HanMeHbIIas pacyeTHAs HecyIasi ClIOCOOHOCTh, HaliIeHHas 10 (popMyIiaM HaCTOSIIEH TaOIHUIIbT;

Ny — YUCIIO0 PaCYCTHLIX IIBOB OAHOT'O HAreJjs.

8 B coeiMHEHUSIX YHCIIO Harelneil T0JKHO ObITh He MeHee 2. cKiTloueHHne COCTaBIISIOT Hareli, yCTaHaBINBaeMble
KOHCTPYKTUBHO (HarpuMmep, Ha Mepruoj COOPKU U MOHTAXA).

9 Jlnst TBO37IeH, yCTAaHOBICHHBIX B NPEIBAPUTEIILHO PACCBEPIIEHHBIC OTBEPCTUS JUAMETPOM, PAaBHBIM JHAMETPY
T'BO3JIs, HECYIIasi CIOCOOHOCTD MO M3THOY OmpeessieTes Kak Iy Haress u3 cranu C235.

8.14 PacueTHyr0 HECYyIIyl0 CHOCOOHOCTh LIWJIMHAPUYECKHUX Harejeid Npu HaIlpaBICHUU
niepelaBaeéMoro HarejeM YCHJIUS I0J] YIJIOM K BOJIOKHAM CIIIyeT OmnpenenarTs coryacHo 8.13 ¢
YMHO)XEHUEM:

a) Ha Ko3(pdumueHt Ko (tabnuma 19) npu pacuere Ha CMATHE APEBECHHBI B HAreJIbHOM
rHe3ze (1u1s Haressl, paboTaroIIero B TOPIE, pacyeT HEe BBINOIHSIOT);

0) BenmunHy K, mpu pacyere Haress Ha M3THO; yroi O CIIeAyeT MPUHUMATh PABHBIM

OoJbIIEMY W3 YIJIOB CMATHS HAareleM d3JEMEHTOB, MPHJIETAOIIMX K paccMaTpUBAeMOMY IIIBY
(kpome Haressi, paboTaroIIero B TOPIIE);

B) Benuuuny 0,6 /K, mpu pacuere Harens Ha U3ru0, pabOTAIOIIEro B TOPLE ACPEBIHHOTO
DJIEMEHTA.

Taonuma 19

Koaddunmenr Ky
IUTSL CTAJIBHBIX, AIFOMAHUEBBIX M CTEKJIOIIACTUKOBBIX Harelei
VYromn, rpan ISt Ty OOBBIX
JIMAMETPOM, MM .
12 16 20 24 faresen
30 0,95 0,9 0,9 0,9 1
60 0,75 0,7 0,65 0,6 0,8
90 0,7 0,65 0,55 0,5 0,7

IIpumeuanus

1 3HaueHue Ko 17151 IPOMEKYTOUHBIX YITIOB ONPEACIACTCSI HHTEPIOJSLUCH.

2 IIpu pacueTe 0JTHOCPE3HBIX COEANHEHUH JUIs 00JIee TOJICTHIX 3JIEMEHTOB, PA0OTAIONIMX HA CMATHE MO YITIOM,
3HauyeHue K, cleyeT yMHOXKaTh Ha JOMOJHUTENbHbIH K0ddduuuent 0,9 nmpu c/a<1,5una 0,75 npuc/a >15.
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Taomnuma 20
Bt maress 3nauenue kodddumenta Ky 711 0THOCPE3HBIX COeMHEHUH pu @ / ¢
0,35 0,5 0,6 0,7 0,8 0,9 1
I'Bo31b, CTAIBHOM, 0,8 0,58 0,48 0,43 0,39 0,37 0,35
AIIOMHUHHUEBBIN U
CTEKJIOILIACTUKOBLII Harellb
JlyOoBbI Harenb 0,5 0,5 0,44 0,38 0,32 0,26 0,2

8.15 Jlns uMaMHIpUYeCKUX Haresei, MpH HaIllpaBJICHUU NEPeAaBaeMoOro HarejieMm yCHIIUsS
[I0J1 YIJIOM K BOJIOKHAM, CJIEyET YUYUTHIBATh BEPOATHOCTb PACKAJIbIBAHUS IEPEBSIHHOTO AJIEMEHTA
COCTAaBJISIFOLICH YCHIINS, PACTATUBAIOILECH JpeBecuHy nonepek BosiokoH (Fp = F sina).

Cuity, pacTAruBarollyo A€pEBSIHHBIN 31€MEHT MoNepeK BOJOKOH (pucyHok 10, a), cnenyer
YUUTBIBATh CIEAYIOMINUM 00pazoM:

Fp < FCK,H,QOp, (67)

Fn
E,,’
Fp.1 1 Fp2 — caBuraromiye ycumams ¢ KaxJ 10l CTOPOHBI OT COEIMHEHUS;
Fexao0” — pacueTHas Hecylias ciocOOHOCTb JPEBECHHbI PACKAJIBIBAHUIO MONEPEK BOJOKOH MO
BO3/ICCTBUEM HATeIBHOTO coeMHEeHHs, H, KOTOpYIO clieyeT BBIYUCIATE 10 (hopMyie

FCK.H,QOp:FCK.H,90H My [T /’Ym, (68)

rie Fp = max{

rae Fexnoo" — HOpMaTHBHAS TPOYHOCTH MaTepHalia, onpeeneHHas ¢ odecrneuyeHnocTsio 0,95, H;
Mz — KO3 UITMECHT JUTUTETLHON TPOYHOCTH, COOTBETCTBYIOLIUH PEXKUMY JUTUTEITBHOCTH
3arpyenus (tabnuua 4);
ITm; — mpousBeneHne KOAPGHUIMEHTOB yCI0BHiA paboTsI (6.9);
Ym — K03(ppULIMEHT HATEKHOCTH TI0 MaTepHaITy, OTPENEISIEMbI U3 YCIOBUS IIepexoia OT
obecrieueHHOCTH 0,95 minst Fexw00™ K 00ecneuerHoctr 0,99 mist Fegwo0® Mo dhopmyse
(3).

HopMmaTtuBHyto HecyI1yto criocOOHOCTh APEBECHHBI PACKAIIBIBAHHUIO MOMEPEK BOJIOKOH MO/

BO3/ICICTBHEM HATEIBHOTO COCTMHEHHS CIIEYET BBIYUCIATH 10 (hopMyie

Fucnoo = 14wh —(1’_12_6 ; (69)
h
r7ie Fexn0 — HOpMaTHUBHAs HECYIasi CIIOCOOHOCTD JIPEBECUHBI PACKATIBIBAHUIO MONEPEK BOJIOKOH
10JT BO3JCWCTBUEM HAreIbHOTO COSIMHEHHS B CEpEIMHE MPOJIETA, /ISl TOPIEBBIX COCTUHEHUN U
Ha Kparo KOHCOJIbHOM Oaliku ciieayeT mpuHuMaTh ¢ ko3dduuuentom 0,5, H;
W — k03¢ (HDUIIHEHT, KOTOPBIN CIIEAYET IPHHUMATh PAaBHBIM:
a) JUIsl COeIMHEHHUH CO CTalbHBIMM HAKJIAJKaMHU C KECTKUM KperIeHHeM Harejen —
1,4,
0) 111 OCTAJIbHBIX HAreJIbHbIX COSAMHEHUH — 1;
b — mupuHa AepeBSIHHOTO IEMEHTa, MM,
he — paccrosHue OT IeHTpa HauOoiee yJaJeHHOTO OT Kpas AEPEBSHHOTO JJIEMEHTa
HareJys 710 KpOMKH JEPEBSIHHOTO 3JIEMEHTa, MM;
h — BeICOTa IEPEBSIHHOTO 3JIEMEHTa, MM.
[Mpu he > 0,7 h pacTsiruBaroiee yCHiIne y4uTbiBaTh He TPEOYeTCsl, MPOYHOCTH COCAMHEHHS
ofpeiesieHa HecyIeil ClioCOOHOCThIO Hareme.
JInst TOPIEBBIX COEAMHEHWH CIIEAYyeT BBIOIHATH JONOJHHUTENBHYIO TPOBEPKY Ha
packanbiBanue, npuHuMasi Ne = he 1 (pucysox 10, 0).
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a — C HalIpaBJICHUEM IIE€PCAaABACMOI'0 HArc¢Jcm yCUJInA oA yIrijIOM K BOJIOKHAM; 0— TOPLECBOC

PucyHOK 10 — CxeMBbI HareJIbHBIX coeTUHEeHUH IJIs Pacu€ToOB HA paCcKajJbIBaHHUE

8.16 PacueTHy10 HECYIIYIO CTIOCOOHOCTh HAreIe B COSTUHEHUSIX AIIEMEHTOB KOHCTPYKIIHIMA
U3 JIPEBECUHBI JPYTHUX MOPOJ, B Pa3IMYHBIX YCIOBHUIX SKCILTyaTallld, B YCIOBUSAX MOBBIIICHHON
TEMIIEPATYPHI, PU JCUCTBUU TOJIHKO TOCTOSHHBIX M JUTUTEIHHBIX BPEMEHHBIX HATPY30K CIISAYET
onpenensaTs corjacHo 8.13 u 8.14 ¢ yuetom 5.4:

a) TpU pacyeTe HAreJIbHOTO COCIUHCHHS W3 YCIIOBHS CMSATHS JIPEBECHHBI B HAreIbHOM
THE3/Ie U PacKalbIBaHUSI YMHOKEHHEM Ha KOOPOUIIUEHTH Mg, My, My My, My U Mec;

0) mpu pacyere HAreJIbHOTO COCIWHEHUS W3 YCIIOBUS HM3rn0Oa HAreiss yMHOXCHHEM Ha
KBaJIpaTHbIC KOPHU M3 3THX KOAPPHUIIMEHTOB U HA Kod(duitueHt my (8.17).

8.17 PacueTHyr0 HeCymIyl0 CIOCOOHOCTh IIMIIMHAPHYECKUX Hareined W3 crajed ¢
BPEMEHHBIM COMPOTHUBJICHHEM pacTsikeHuio R, > 440 Mlla mpu pacuere Ha m3rub criemgyer
YMHOXaTh Ha KO3 UIIUESHT

m, = 0,048,/R,, (70)
rie Ry — pacueTHOE CONMPOTHUBIICHUE CTATH PACTSKEHHUIO 110 BPEMEHHOMY cornpoTtuiieHuto, Mlla.

8.18 HarenpHO€ coeMHEHHUE CO CTaTbHBIMU HAKJIAJKaMHU U MPOKIAIKaMU Ha 0ONTaxX WM
IIyXUX LUIUHAPUYECKUX Haremnsix (pucyHku 11, 12) momyckaercs NpUMEHSATH B Te€X ClIydasX,
Korja o0ecredeHa HeoOXouMasl IIIOTHOCTh TOCTAHOBKHU Haresiei.

['myxue cranpbHbIe MUJIUHAPUICCKIE HATEIU JTOJDKHBI HMETh 3ariyOJicHUE B IPEBECHHY HE
MeHee 5 AMaMeTpoB Harels W He MeHee 12,5 muamMeTpoB Hareis Mpu yCTaHOBKE B Topell. B
MOCIICTHEM CITydae TuaMeTp OTBEPCTHS JODKEH ObITh Ha 0,5 MM MeHee ThaMeTpa Harels.

HarenbHble coequHEHHS CO CTadbHBIMM HAKJIaJKaMd M TMPOKJIAJKAMHU  CIEAyeT
paccUMTHIBaTh corjacHo ykazaHusaMm 8.13-8.15, nmpuyem B pacdere u3 yciuoBus u3rnda (IyHKT 3
Tabmuipl 19) cnexyer npuHUMaTh HauOOIIbIIee 3HAaUeHNE HECYIEH CTOCOOHOCTH Hares.

CranpHbIe HAKJIAJIKK W TPOKJIAJIKK CIIeIyeT MPOBEPSATh HA PACTSHKEHHUE 1O OCITa0JICHHOMY
CEUYEHMIO U Ha CMATHE IO/ HarejaeM B cOOTBeTCTBUU ¢ ykazanusimu CII 16.13330.
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a — Ha Oonrax u IIMHJIbKaX; 6 — Ha TIIYXUX QUWINHAPUICCKUX HAr€JsIX; 6 — Ha TIIYXUX HUINHAPUICCKNUX HAresx,
YCTAHOBJICHHBIX B TOPEIl KIIECHOT'O DJIEMCHTA

Pucynok 11 — HarenbHble cOeIUHEHHS ¢ HAKJIAKAMHU

a o

a — Ha HareJux, 6 — Ha HareJisiX U IIIMUJIbKax
Pucynox 12 — HarejibHble COeTUHEHUS ¢ POKJIATKAMH
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8.19 Hecymyto crmocoOHOCTh COEIWHEHUS Ha MWIMHIPUYECKUX Haresix M3 OJIHOTO
MaTepuaia, HO pa3HbIX JUAMETPOB CIIEIYeT OMPEALNATh Kak CyMMY HECYIIUX CITIOCOOHOCTEH BCeX
HareJeil, 3a UCKIII0OYEHHEM PACTIHYTHIX CTHIKOB, 1JIs1 KOTOPBIX BBOJSAT CHUKAIOIINNA K03 PULIEHT
0,9.

8.20 Paccrosinue Mexay OCAMHU LMIUHAPUYECKUX Haresiaei BJOJb BOJOKOH JIPEBECHHBI Si,
MOTIEPEK BOJIOKOH S M OT KPOMKH dJIeMeHTa S3 (pucyHOK 13) ciemyer mpuHUMATh He MEHee:

- IS cTaNIbHBIX Harelnent S1 = 7d; Sp = 3,5d; S3 = 3d;

- AIIOMUHHMEBBIX U CTEKJIOIUIACTUKOBBIX Hareneh S1 = 6d; S; = 3,5d; Sz = 3d;

- ny6oBbIx Harenei S1 = 5d; Sp = 3d; Sz = 2,5d.

I[Mpu Tonmmue nakera b menee 10d (prcyHok 12) u uis KJISCHBIX JIEMEHTOB, BKitovast LVL,
C pacrmoJioKeHHWEM Hareseil meprneHAuKyJIsSpHO KIeeBbIM IIBaM CleAyeT MPUHUMATH:

- UIS CTAJIbHBIX, AJIFOMMHUEBBIX U CTEKIIOINIACTUKOBBIX Harenei S1 = 6d; Sp = 3d; Sz = 2,5d:;

- ny0oBbIX Harenei S1 = 4d; Sp = S3 = 2,5d.

8.21 Jlns cranpHBIX HAreylel, YCTaHOBJICHHBIX B TOPEIl, PACCTAHOBKY CIEAyeT MPUHUMATH
1o pucyHkam 136 ju1st Haresnel, yCTaHOBIICHHBIX B Topell 0e3 apMupoBaHus, U 132 11 Harenel ¢
YCUJICHUEM apMHUPOBAHUEM.

a) <] T’SI S,.,S, b
T -l 2\ %
o
Sl S[ 5’[
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>, o> 19
| * . ./v/
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8) | ’
= >125d 34 3,5d 3d o~ 2
Al A R
W o — D E——
:ﬂ —LiQ —1 = :* . |O
A= = = ! e A9 T
3 5 2
= = n
2 W >12.5d
o
Al

a — mpsMast; 6 — B IaXMaTHOM ITOPSAZKE; 8 — YCTAHOBJICHHBIX B TOpeI] 0e3 apMHUPOBAHUS;
2 — TO ke, C yCUIIEHUEM apMHUPOBaHHEM

Pucynok 13 — PaccranoBKa HareJjei

8.22 Haremn B pacTSHYTBIX CTHIKAX KOHCTPYKIMH W3 IIETBHOH JPEBECHHBI CIEIYyeT
pacrionarath B 2 WiIM 4 TPOJNOJBHBIX Psija; B KOHCTPYKUHUSX U3 KPYIJIBIX JiecOMaTepHajoB
JIOITyCKAeTCs IIaXMaTHOE PACIIONIOKEHHE Hareliel B 2 psijia ¢ paCCTOSTHUEM MEX/Ty OCSIMU Harelen
BJI0JIb BOJIOKOH 2S1, a TIonepeK BOJIOKOH — S = 2,5d.

8.23 Topuesbie HarelbHBIE COEAWHEHUS B 3[JaHUSIX M COOpYKeHHMsXx 1 m 2a kiacca
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(GYHKIIMOHATBHOTO Ha3HaueHus (OpwiokeHue b) chemyeT TPUMEHATh C  YCHJICHHEM
apMHUPOBAHMEM BKJICCHHBIMU CTEPXKHSIMU WM BUHTAMHU C Pe3b00I MO BCEHl ATMHE, KaK MOKa3aHO
Ha pucyHke 13e.

8.24 Tlpu ompeneneHWH pacUyeTHOW JUIMHBI 3alIeMIICHUS KOHIIA TBO3AS HE CIEIyeT
YUYUTHIBATh 3a0CTPEHHYIO 4YacTh I'BO3Ms JauHON 1,5d; Kpome TOro, W3 JIMHBI TBO3MS CICIYET
BBIYUTATh MO 2 MM Ha KaXK/IbIH 1I0B MEXAY COCANMHSAEMBIMU JIEMEHTaAMHU.

Ecnu pacyerHas [uiMHa 3alieMJICHUST KOHIIA TBO3Ms Mojy4aetcs Menee 4d, ero paboty B
MPUMBIKAIOIIEM K HEMY IIIBE YUUTHIBATH HE CIEYET.

[Tpu cBOOOAHOM BBIXOJZIE TBO3/IS M3 MAKETa PACUETHYIO TOJIIMHY MOCIEIHEro 3JIeMEeHTa
cieayeT ymenbmarh Ha 1,50 (pucyHok 14).

JuameTp rBo3jei cieayer npuHUMarth He 6osiee 0,25 TOMIUHBI MPOOMBAEMBIX 3JIEMEHTOB.

Pucynok 14 — Onpenesienne pac4eTHOM AJMHBI 3alleMJICHUS KOHIA I'BO3/IA

8.25 PaccrosiHue MeXay OCSIMH TBO3/ICH B/IOJIb BOJIOKOH JIPEBECHHBI CIIEyeT IPUHUMATh HE
MeHee:

- S1 = 15d — ipu TosmuHe mpobuBaeMoro aiemeHTa ¢ > 10d,;

- S1 = 25d — npu TosIIKHE TPOOHBaeMoro seMeHTa ¢ = 4d.

JL1s IpoMeXKyTOUHBIX 3HAUEHUH TOJILUHBI ¢ HAUMEHbILIEE PACCTOSHUE CIIENYET ONPEIEIATh
110 UHTEPIIOJISIIIHH.

s sneMeHTOB, HE NMPOOMBAEMBIX T'BO3JSIMU HACKBO3b, HE3aBUCHUMO OT HX TOJIIUHBI,
paccTosiHie MEX/y OCSIMH I'BO3/ICH ClieyeT MpuHUMaTh paBHbIM S1 > 15d.

PaccrostHie BAOIb BOJIOKOH JPEBECHHBI OT TBO3/S O TOpPIA dJIEMEHTa BO BCEX CIIydasx
clieyeT NpuHUMaTh He MeHee S = 15d.

PaccrosiHne Mex 1y ocaMu rBO3/EH MOMEPEK BOJIOKOH IPEBECUHBI TPU MPSIMOI PACCTaHOBKE
IBO3JICil cieyeT NPUHUMATh He MeHee Sy = 4d; mpu [1axMaTHON pacCTaHOBKE HIIH PACCTaHOBKE
UX KOCBIMH PsIZIaMH O] yIIIoM a < 45° (prUCcyHOK 15) paccTosiHue MOXeT ObITh yMEHbIIEHO 70 3d.

Pucynok 15 — PacctanoBka reo3jeil KOCbIMH psiiaMu

8.26 I'Bo3nu nuamerpom Oojiee 6 MM, a TakXKe I'BO3/IM, YCTaHABIMBAEMBbIE B JPEBECUHY
JUCTBEHHUIIBI U TPOMOPOKEHHYIO IPEBECHHY, 3a0MBalOT B INPEABAPUTENHHO pPacCBEpIICHHBIE
otBepcTus auamerpom 0,9d.

['Bo31M, 3a0uThie B MpPEIBApUTENILHO PACCBEPJICHHBIE OTBEPCTHS JUAMETPOM, PaBHBIM
JUaMETpy I'BO3/Isl, pACCUUTHIBAIOT KAK HArelW; MUHUMAJIbHBIE PACCTOSHUS MELy OCSIMH I'BO3JEH
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IIPUHUMAOTCS KaK JJIs HareJjaeu.

8.27 Ilpum wuCHoONB30BAaHMU IIYpPYNOB, CAMOPE30B M TIJIyXaped B KadecTBEe Harejiew,
paboTaroUIMX Ha CABMI, PACCTOSIHUA MEXIY MX OCAMH ClielyeT IPUHUMATh M0 yKazaHusMm 8.18
KaK Ul CTAJIBHBIX LIMJIMHIPUYECKUX HAreIen.

CoennHeHUs HA TBO3/ASAX M LIYPyNax, padoTAlIIUX HA BblIeprUBaHHe

8.28 CompoTuBieHre TBO3JCH  BBIJCPTUBAHUIO  JIOMYCKAETCS  YYUTHIBATh  BO
BTOPOCTEIEHHBIX 3JIEMEHTAX (HACTHJIbI, MOJIIIMBKA MIOTOJIKOB U T. JI.) WJIK B T€X KOHCTPYKIIHUSX, B
KOTOPBIX BBIIEPTHBAHUE T'BO3/IEH COMPOBOXKIACTCS MX OJHOBPEMEHHOM pabOTOM KaK Hareseu.

He nmonyckaercs yuuThiBaTh pabOTy Ha BBLICPTHBAHHE TBO3JCH, 3a0UTHIX B 3apaHee
MIPOCBEPJICHHBIE OTBEPCTHUSA, 3a0UTHIX B TOpell (BIOJIb BOJOKOH), @ TAKXKE MPU JUHAMUYECKHUX
BO3JICUCTBUSAX HA KOHCTPYKIIHUIO.

8.29 PacueTHyro HecylIyl CIOCOOHOCTh Ha BBIJEPTHBaHUE OAHOTO TBO3AsA 7Txr, MH,
3a0UTOr0 B JIPEBECUHY, B TOM YHUCJE B JIPEBECMHY W3 OJIHOHAINPABICHHOTO WIMOHA, MOIEpPEeK
BOJIOKOH, CJIEAYET ONPEnesATh 1Mo ¢hopmyIie

Tsr=Rerm d Il Mun IIm;, (71)

rae Re.r — pacdeTHOE CONMPOTUBIICHUE BBIICPTUBAHUIO HA €MHUILY IIOBEPXHOCTH KOHTAKTa TBO3/S
C IPEBECUHOM, KOTOPOE CIEAYET MPUHUMATH JJIsl BO3AYIIHO-CYXOH IPEBECUHBI PABHBIM
0,3 MlIla, a ayist ceipoi, BbIchIXaroiie B koHcTpykiuu, — 0,1 Mlla;
d — muamerp rBo3s, M;
|1 — pacueTHas IIMHA 3aIEMIIEHHOM, COMPOTUBIISIONMICHCS BBIACPIMBAHNIO YACTH TBO3/IS, M,
ompezernsemMas coryiacHo 8.24;
My 1 IIM; — B cooTBeTcTBHU C 6.1.

Paccrostarie S3 oT kpaifHero psiia rBO3ACH O MPOJOIBHOW KPOMKH 3JIEMEHTA CIEAYeT
npUHUMATh He MeHee 4d.

IIpumMeuanus

1 PaccrosiHue MCXKAY I'BO3ASIMHA BAOJIb BOJIOKOH APCBCCUHBI B 3JICMCHTAX U3 OCUHBI, OJIbXU U TOMOJIA CICAYCT
YyBCJIUYMBATb HA 50 % o CpaBHCHUIO C YKa3aHHbBIMHU BBILIC.

2 B YCIIOBUAX MHOBBIIIEHHON BJIAXXHOCTU HWIIH TEMIICPpATypbl, a TAKXKXEC IPHU PACUYCTC Ha Z[eﬁCTBPIG
KpaTKOBPEMEHHOM UJTM MOCTOSIHHOM U JITIMTEIbHOM BPEMEHHON Harpy30K pacieTHOE CONPOTUBIIEHUE BbIACPTUBAHUIO
JUISL BO3/IYIIHO-CYXOW JIPEBECHHBI CIIeyeT YMHOXAaTh Ha K03 uIMeHThl, IprBeieHHbIe B Tabnuie 9.

3 IIpu nuameTpe rBo37eit 6osee S MM B pacueT BBOJAT AUAMETP, PABHBIA 5 MM.

8.30 JIyinHa 3ameMJIEHHOM YacTH IBO3/ JTOJDKHA ObITh He MeHee 10d.

PaccranoBky reo3nel, paboTaroIIKX Ha BbIIEPTUBaHUE, CIIEYET IPOU3BOIUTS IO MTpaBUIIaM
paccTaHOBKM I'Bo3jieH, pabotatomux Ha casur (8.25). Ilpu HaknoHHOI 3a0uBKe paccTosiHUE J10
Harpy>KeHHOW KPOMKH JIOJDKHO ObITh He MeHee 10d (pucyHok 16).

Je

e

Pucynok 16 — HakjionHasi 3a0MBKa reo3jei
37



CII 64.13330.2017

8.31 PacueTHy10 HECYIIYIO CIIOCOOHOCTH Ha BBIACPTHBAHUE OJHOTO NIypyIa WU TIyXaps
T, MH, mapaMeTpbl KOTOPOTO PUBEACHBI B IPHIOKEHHUH [1, 3aBHHYCHHOTO B IPEBECUHY, B TOM
Yrclie B APEBECHHY W3 OJJHOHAIMPABJICHHOTO IITIOHA, MOMEPEK BOJIOKOH, CIEAYET OMPEICNATh 10
dbopmyne
Tsm = Rew 7w d 1 my, IIm;, (72)
rae Rew — pacueTHOE CONPOTHBIICHWE BBIICPTUBAHHMIO NIypyla WM TIIyXaps Ha €IUHUILY
MOBEPXHOCTH CONPUKACAHUS HAPE3HOM 4YacTW MIypyma C JPEBECUHOM, KOTOPOE
ClIeZlyeT IPUHUMATD JIJIsl BO3AYIIHO-CYyXOi peBecuHbl paBHbIM 1 Mlla; pacuetHoe
COMPOTHUBIICHUE BBIIEPTUBAHUIO CIEAYET YMHOXKATh B COOTBETCTBYIOMIMX CITy4asix
Ha K03 puIueHTsI, IpuBeAcHHBIC B 6.9 1 Tabnue 4,
d — HapyXHBII AUaMETp HAPE3HOM YacTH IIypyIa, M;
I — miMHA Hape3HOW YacTH MIypyMna, CONMPOTHBISIONIAsCS BBIACPTUBAHUIO, M (CM).
PaccrosiHue Mexy ocsiMu IIypyIIOB JTOJDKHO ObITh He MeHee: S1 = 5d; Sp = S3 = 4d
(pucynok 13);
My 1 IIM; — B cooTBeTcTBHH C 6.1.

CoequHeHUs HA TIACTHHYATBIX HAreJIsix

8.32 IlpumeneHue mAyOOBBIX WM OEpe30BBIX IUIACTHHYATHIX Harene (IIacTHHOK)
JIOITYCKAETCS JUIsl CIUTAYUBaHUsS OPYChEB B COCTABHBIX AJIEMEHTAX CO CTPOUTEIBHBIM IOIBEMOM,
paboTaronux Ha U3rKu0 W Ha C)KaThe ¢ U3ruOoM. Pa3sMephl TUIACTHHOK M THE3[ JJIs HUX, 8 TAaKXKe
WX PACCTAaHOBKY B CIUTAYMBAEMBIX 3JIEMEHTAX CJIeIyeT MPUHUMATH 110 pucyHKY 17. Hampasienue
BOJIOKOH B TUIACTHHKAX JIOJDKHO OBITh MIEPIICHIUKYJISPHO IIOCKOCTH CIUIAYMBAHUS 3JIEMCHTOB.

CIutaurBaHME 110 BBICOTE CEUCHHS 0OJIee TPEX MIEMEHTOB, a TAK)KE IPUMEHEHUE SJICMECHTOB,
CPOILIEHHBIX IO JUIUHE, HE TOITYCKACTCA.

a
b Ao
S s
; S N
| S=110 mm ”: // E
- $ " < ~ oy
— [
= i 0=12 Mmm il 7
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a — CO CKBO3HBIMH IIIaCTUHKaMU, 6—c TIIYXUMHU INTACTUHKaMH

PucyHOK 17— Coez[mle}me Ha INTACTUHYATBIX HareJdax

8.33 PacuerHyto Hecytyro criocoOHOCTh T, KH, qy6oBOTO Mn 6€pe30BOro MmIacTHHYATOTO
Harelssi pa3MepaMy B COOTBETCTBUHU C PUCYHKOM 18 B COEMHEHHUSAX 3JIEMEHTOB U3 COCHBI U €1
CJeyeT OonpeesaTh o hopmMyIie
T =1,15 byy My, IIm;, (73)
rje Duy — MIMPHHA MIACTHHYATOrO HAress, CM, KOTOPYIO CJIeAyeT MPUHUMATh PAaBHOU HIMPUHE
CIUTAYUBAEMBIX 3JIEMEHTOB Dy = b mpu ckBO3HBIX TacTHHKAX U Dy = 0,50 mipu rmyxux;

My 1 IIM;i — B coorBeTcTBHH C 6.1.

B ciyuasix npuMeHeHus 115 CITAYMBaHUS 3JIEMEHTOB U3 IPYTUX APEBECHBIX MOPOJI CIEAYET
BBOJIUTH TIONPaBOUHBIN K03 unmeHT o tabnume 3 (A5 CKaTbIBAIONINX HAMPSHKEHUH ).

Jns  KOHCTpyKUMH B  YCJIOBHUSIX [OBBIIIEHHOW BJIQXKHOCTH WJIM TEMIEpaTyphl,
pacCUHUTHIBAEMBIX Ha JIEUCTBHUE KPATKOBPEMEHHBIX WJIM MOCTOSHHON W JUIMTEILHONW BPEMEHHOMN
HArpy30K, PacyeTHYI0 HECYIIYIO0 CIIOCOOHOCTH IMIACTHHYATOTO HAremisl CleqyeT YMHOXKaTh Ha
norpaBovHbIe kKo dummenTs! mo Tadaumam 7, 8 u 6.9,6,6.
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CoenuHeHUs HA BKJIEEHHBIX CTEPKHAX

Obwue mpebosanus K COeOUHEHUAM HA BKILCCHHBIX CIMEPAUCHAX

8.34 CoenuHeHuns Ha BKIICCHHBIX CTEPIKHSIX SABJISIOTCS YHUBEPCAIBHBIM BUIOM COCTMHECHHM.
BkiieeHHbIE CTEPKHU UCIIOIB3YIOT:

- JUISl YCTPOMCTBA Y3JIOBBIX COMNPSHKEHUU JJIEMEHTOB IUIOCKUX W MPOCTPAHCTBEHHBIX
KOHCTPYKIUH (OTMOPHBIX Y3JIOB, MOSICOB M PEHICTKH B (pepMax, KIFOUEBHIX IIAPHUPOB B apKax,
pamax | T. I.);

- YCTPOICTBA )KECTKUX PABHOIIPOYHBIX CTHIKOB COOPHBIX MU3TMOAEMBIX, PACTAHYTHIX, CKATO-
M3TU0AEMBIX, PACTAHYTO-U3rH0aEMBbIX 3JIEMEHTOB (0ajIoK, apok, pepm, pam, 3aleMICHHBIX CTOCK,
KECTKMX HHUTEH, KyI0JI0B, CBOJIOB U T. I1.);

- AHKEPOBKH 3aKJIaJIHBIX J€Tajeil, BOCIPUHUMAIOIINX YCUIIUS pa3HbIX HAIlPaBJICHUI;

- BOCHPUATHS HOPMAJIbHBIX COKMMAKOIIMX YCHIMM NONEPEK M MOJ YIVIOM K BOJOKHAaMm B
ONOPHBIX 30HAX U MECTaX MPHUIIOKEHUSI COCPEAOTOUYECHHBIX HAPY30K;

- Y3JIOBBIX COCJIMHEHUM, BOCIIPUHUMAIOIIUX CIIBUT;

- JIOKaJu3alMy TJIAaBHBIX PACTATMBAIOUIMX HAMNPSHKEHUM B MPUOMOPHBIX 30HAX KIIECHBIX
JIEPEBSHHBIX KOHCTPYKIIMI M B OKPECTHOCTSX OOJIBIINX COCPEIOTOUCHHBIX HArPy30K;

- YBEIWYCHUS HECYIIeH CIOCOOHOCTH YYacTKOB KOHCTPYKIHMH, B KOTOPBIX JCHCTBYIOT
HOPMAaJIbHBIE PACTATHUBAIOIINE HAMPSHKEHUs MOMEPEK BOJIOKOH M KacaTeIbHbIC HaNpspbKeHus (B
MIPUOTIOPHBIX 30HaX BBICOKUX OAJIOK, B 30HAX ITYOOKHX IMOAPE30K MM OCiIabjieHul Bpe3Kamu, B
M3rU0aeMBbIX JIEMEHTAX C KPUBOJIMHEHHOW OCBIO U . );

- crmmaynBanus KK, monepeunoe ceueHne KOTOPBIX COCTOUT U3 2 U 00Jjiee JIEMEHTOB;

- B BHJIC HAKJIOHHO BKJICEHHBIX CTEPYKHEW B KQUeCTBE CBA3EH clBUTa cocTaBHbIX /IK, B TOM
gucie i1 KOMOWHHMPOBAaHHBIX KOHCTPYKIIMH C JCPEBIHHBIMH OajdkamMu B BUIE pedep u
MOHOJIMTHOH XK€JIe300€TOHHOM IIMTOM;

- U1 IOTIEPEYHOro U HakJIoHHOro apmupoBanus K/IK ¢ menpio moBbIeHUst ©X CABUTOBOM
MIPOYHOCTH U HAJEKHOCTH, B TOM YHUCJIIE [TPU IEPEMEHHOM TEMIIEPATYPHO-BIA)KHOCTHOM PEKUME
SKCILTyaTalluu;

- HAKJIOHHOT'O apMHUPOBAHUSI C LEJIbIO MOBBIMIEHUS CBUTOBOW BRIHOCIIMBOCTH.

[IpuHUMIIMaTbHBIE KOHCTPYKTHUBHBIE CXEMbI COEIMHEHHUN B Y3JIaX U CThIKaX 3JIEMEHTOB JJIf
Pa3IUYHBIX HAMPSHKEHHO-1e()OPMUPOBAHHBIX COCTOSIHUI MPUBEICHBI HA PUCYHKE 18.

CrepkHHU, BKJIEEHHBIE TOJ YIJIOM K BOJIOKHY MeHee ueMm 20°, paccMaTpuBarOT Kak
BKJICCHHBIC BJIOJIb BOJIOKOH, 1MoJ yrioMm 20° u Oosiee — Kak BKJIEEHHBIE MOJ] YTJIOM K BOJIOKHAM.
BxieeHHbIe nonepek BOJIOKOH CTEPKHU SBIISIOTCS YACTHBIM CIIyYaeM CTEP>KHEH, BKJICEHHBIX MO/
YIJIOM K BOJIOKHaM.
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A — ornopHas peakiusi OT paCueTHOW HAarpy3KH; @ — B BUJIE CBSI3€i COCTaBHBIX DJIEMEHTOB; O — JUIS TIOBBIILICHHS
C/IBUTOBOH MPOYHOCTHU KIICCHOW OAJIKK; 6 — JUIsl aHKEPOBKH 3aKJIaIHBIX JIeTaleil; 2, O — B ONIOPHBIX U JPYTHX y3JaX
KOHCTPYKIHNH; e — CXeMa CHMMETPUIHOTO YHHBEPCAIBFHOTO )KECTKOTO CTHIKA 3JIeMeHTOB cedeHneM < 500 u > 600;

26 — JUISL PACTSIHYTHIX DJIEMEHTOB; 3 — JUISL CIKATBIX CTHIKOB C MOJMMEPOETOHOM; U — JIJIsl TIOJIMTOHAIBHBIX DJIEMEHTOB,
HECUMMETpHYHas cxeMa (KapHU3 pambl); K — I y3J1a 3aIlIeMJICHHS] CTOEK

Pucynox 18 — Ilpumepsnl coeMHEHNI HA HAKJIOHHO BKJICEHHbIX CTEPKHAX

8.35 BrnaxxHOCTb IPEBECHHBI IPY BKJICMBAHUH CTEPXKHEW JT0JDKHA OBITH B MHTEpBajie oT 8 %
10 14 % (B 3aBUCMMOCTH OT YCJIOBMH JKCIUTyaTalliM KOHCTPYKUIMH cM. mpuiioxkeHue A). He
JIOTTYCKaeTCs MCI0JIb30BaHNE BKIIEEHHBIX CTEPKHEHN JIIs KJICEHBIX TAKETOB C KOMIIEHCAIIMOHHBIMU
npopessmu (8.7).
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8.36 Jlnsa BKIIEMBaHMS UCIOJIB3YIOT SMOKCUHBIC Kilen. [Ipu TeMrepaType OKpyKaromiero
Bo3ayxa Bbime 35 °C wiu HEOOXOIMMOCTH OOECHEYEHHUs TOBBIIIEHHONH OTHECTOMKOCTH
COEIMHEHUS CIIEAyeT NPUMEHSATh 3MOKCUIHbIE KJIEH CIEHHAIBHOIO COCTaBa C TEMIIEPATypou
crekioBanud 60 °C u BblIE.

B03M0OXHOCTB UCIIONIB30BAaHUS IPYTUX MApOK KJIesd U BUIOB HAMOJHUTENS JJIs1 BKJICUBAaHUS
CTepXKHEH NOoJDKHA OBITh OOOCHOBaHA COOTBETCTBYIOIIUMH HCHBITAHUSIMH C OMpEICIICHUEM
(bU3UKO-MEXaHUYECKUX XapaKTEPUCTUK U TEXHOJIOTUYHOCTH.

BxnenBanue crepkHelW M KOHTPOJb KadyecTBa CJIEAYET NMPOU3BOJUTH B COOTBETCTBUU C
npuioxenuem K.

8.37 [dumamerp OTBEepCTHS B JPEBECUHE JOJDKEH IPEBBINIATH JUAMETP BKICHBAEMOTO
crepxHa Ha 4—6 MM 1711 apMartypsl kitaccoB A300—A600 u Ha 2 MM 17151 apMatypsl kiacca A240,
KpPYyIJION CTaJIM U CTEKJIOIUIACTUKOBBIX CTEPIKHEM.

Coeounenus Ha CMepoICHAX, 8KIIEEHHbIX 800Jlb 6010KOH

8.38 CoenuHeHHs Ha CTEP)KHAX, BKIECHHBIX BJOJb BOJOKOH JPEBECHHBI, JAOIMYCKAIOTCA
TOJIbKO B KOMOMHALIUM C TIONEPEYHO WJIM HAKIOHHO BKJIEEHHBIMH CTEpXHSAMHU. CTep)KHU
BKJICHBAIOTCA B KpYIVIbIe OTBEPCTHS MM MPSMOYrojibHble Ia3bl Ha OOKOBBIX TpaHsiX,
3arnyOJICHHBIX Ha 2 uamerpa crepxHs d, Ho He MeHee 4eM Ha 25 MM (pucyHok 19).
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@ — B IWIMH/IPUYIECKUE OTBEPCTHS; O — B IPOhpe3epOBaHHbIE Ma3bl

Pucynox 19 — CoequHeHHs1 Ha CTEP:KHAX U3 apMATYpPbl IePUOANYECKOr0 PO us,
BKJICEHHBIX B/10JIb BOJIOKOH

8.39 PacueTHyr0 HeCyIyro CiocoOHOCTh, T, MH, BKiIenBaeMOTo CTEp>KHS Ha BBIICPTUBAHUE
VI TIPOJIAaBJIMBAHUE BJIOJb BOJIOKOH B PACTSIHYTBIX M CIKATBIX CTHIKAX 3JIEMEHTOB JIEPEBIHHBIX
KOHCTPYKIIUH U3 COCHBI H €] CIEAYET ONpeaemsaTh Mo hopmyie
T = Rex d1 7 | ke My TIm (74)
rae Rex — pacdueTHOe COMPOTUBIIEHUE APEBECHHBI CKanbiBaHuto, MIla, onpenenseMoe Mo MyHKTY
5,2 Tabmuuel 3;
d1 — auameTp oTBEpCTHS, M;
| — JUTHHA 3a/Ie]TBIBACMOM YaCTH CTEPXKHS, M (CM), KOTOPYIO CIIeTyeT IPUHUMATH 110 PacyeTy,
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Ho He MeHee 10d u He Oomee 30d;

Kc— K03 duLMeHT, yYUTHIBAIONIMH HEPAaBHOMEPHOCTD PACIIPEICIICHNsI HANPSHKEHHI CIIBUTA B
3aBHCHUMOCTH OT JJIMHBI 3a/1€/IbIBACMOI YaCTH CTEPIKHS, KOTOPBIN CIIEIYeT ONMPEaCIAaTh
o gopmyie

Kk, :1,2-0,02%; (75)

My u IIM;i — B cooTBeTcTBUM C 6.1;

8.40 PaccrosiHue MeXIy OCSIMHU BKJICCHHBIX CTEPIKHEH, paOOTAOIINX HA BBIZCPTHBAHUE WITH
NPOJIaBJIMBAHKUE BJIOJb BOJOKOH, CJIAyeT MPUHUMATh He MeHee S2 = 3d, a 710 Hapy)KHBIX TpaHel
— He MeHee S3 = 2d.

CoeOuHenus Ha CMepIICHSX, BKIECHHBIX NOO YeloM K 80JIOKHAM
8.41 PacuerHyto HecyIlyio CrocoOHOCTh, 1, MH, BKIeMBaeMOro moj yriioM K BOJOKHAM
CTEp>KHS Ha BBIICPTUBaHUE WK ITpoaaBiuBanue B cTbikax KJIK ciemayet onpenensarts mo ¢popmysie

T = RAd1lpkcknmg myIImi < FaRa, (76)

rie R® — pacueTHOe CONPOTUBJIEHHE JPEBECHHBI BHIIEPIUBAHUIO WM HPOJABIMBAHHIO
BKJIeeHHOT0 crep:kHd, Mlla, npunumaemoe pasubiM 6,8 MIla;
d1 — IuameTp OTBEpCTHS, M;
lp — pacueTHas [UIMHA CTEPXKHS, M

lo=1-1,<30d; (77)

| — nuHa 3a7enpIBaeMOM YacTH, M;
lo = 3d — rIyOMHA BO3MOXHOTO CHHKEHHUS MPOYHOCTH KJIEEBOW MPOCIOWKU TPH CBApKe; IS
cTepykHer 0e3 cBapku |, = 0;
d — AuameTp BKICHMBAEMOTO CTEPIXKHS, M;
Ke — K03 pHIIHEHT, YIUTHIBAIONINI HEPABHOMEPHOCTD PACIPECICHHS HAPSHKSHUH CABUTa
B 3aBUCHMOCTH OT JIJIMHBI 33JICJIbIBAEMOM YacTH CTEPXKHS, KOTOPBIH CleayeT
ompenensaTh o hopmyIie

|
k. =12 0,025p ; (78)

ki — ko3 unmeHT, 3aBUCAIINIA OT 3HAKA HOPMAJIBHBIX HANPSHKEHHUH BJI0JIb BOJIOKOH B 30HE
YCTaHOBKH CTEPKHEH;

Mg — KO3 GUIMEHT, YUYUTHIBAIOIIUI 3aBUCUMOCTh PACYETHOTO COPOTUBIICHHSI OT JMaMeTpa
CTEPKHS

mg = 1,12 - 0,1d; (79)
Fa — II0IIab CEUeHns CTEPKHS, M2,

Ra — pacueTHOe conmpoTHBIIeHHEe MaTepuaia crepxHs, MI]a.

s crepxHel, paboTaloluX Ha BbIIEPTMBAHHME B 30HE PACTITMBAIOIIMX HANpPSLKEHUH,
JICWCTBYIOIINX BJIOJIb BOJIOKOH JAPEBECUHBI 2JIEMEHTA KOHCTPYKLIUH, 3HaUeHHs Koo punmeHTa K
ClIeflyeT ONpeAesaTh o Gpopmyiie

ke =1-0,0010, (80)
I7ie G — MaKCUMaJIbHbIE pacTAruBaromye Hanpsbxenus, Mlla.

[Tpu paboTe B cxKaTo# 30HE, a TAKKE IS CTEP)KHEH, pabOTaIOIINX Ha MPOIaBIuBaHue, Ks =
1.

8.42 MuHMManbHOE pacCTOSTHIE OT OOKOBBIX T'paHEl MaKeTa 0 OCH CTEPIKHS TPHHUMAETCS
He MeHee 2d u He MeHee 30 MM; MEX/Ty OCSMH CTeP)KHEH 10 ITUPHHE MAKeTa PaCCTOSIHUE JOJIKHO
ObITh He MeHee 2d; OT TopIia MaKeTa BI0Jb BOJIOKOH JI0 OCH CTEpxHs — He MeHee 100 MM; Mex 1y
CTEpP>KHSMU BJIOJIb BOJIOKOH IPU YIJIe HAKJIOHA CTEPXHEH oL K HAlpaBJIEHUIO BOJOKOH He Oolee
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30° me menee 14d, npu o ot 30° g0 60° — 10d, mipu o Gosree 60° — 7,5d.

8.43 Ilpu ycTpoHCTBE KECTKUX CTHIKOB B KOHCTPYKIIMSIX MCHONB3YIOT 2 TUIIA COSAMHEHUH
Ha HAKJIOHHO BKJIEEHHBIX CTEPKHSX.

YHUBepcalbHBIMU ABISIOTCS aHKEpbI V-00pa3Hoit (popMbl, KOTOpBIE MPEICTABISAIOT CO00M
KOMOMHAIIMIO KaK MHHUMYM U3 2 CTEep)KHEH, BKJICCHHBIX HAKJIOHHO [0 OTHOIICHHUIO K
HATPABIICHUIO BOJIOKOH JIPEBECHHBI M 00Pa3yIONIUX MEXITy COOO0M BHYTPEHHUN yTOIL.

B pacTsHyTBIX CTBIKAX WM B PACTSHYTHIX 30HaX CTHIKOB [OIYCKAaeTCs TNPUMEHSTh
COCIMHEHUSI Ha CTEP)KHSAX, HAKIOHHO BKJCCHHBIX B OJHOM HAaIpaBJICHHUU, PadOTAIOIIMX Ha
BBIIEPTUBAHUE U MPHCOCAMHEHHBIX Ha CBapKe K CTAJbHBIM IUIACTUHAM, IEPENAIoIIUM Ha
JPEBECUHY YCWJIUS CXKATHsl, BO3HUKAIOIIME OT Pa3JIOKEHUS YCHWIMH PacTSHKEHUS B HAKIIOHHBIX
cTepxkHsX. Pabora cTepkHell Ha polaBIMBaHue (CXKAaTHE) B TAKUX y3J1aX HE JI0MYCKaeTCs.

8.44 PacueTHy0 HECYIIyIO CHOCOOHOCTH V-00pa3HOro aHKepa ONpPEICNISIOT HCXOJS W3
pacueTHOM Hecyllel CHOCOOHOCTH BKJIECHHBIX CTEp)KHEH aHkepa, ompeneiaeHHoW mo 8.41.
VYeunusd B KaXkJAOW BETBH aHKEpa ONPEACIAIOTCS IIyTEM pPAa3jOKEHHs YCWIMKM OT BHEIIHEH
Harpy3KH M0 HaIpaBlICHUSM BeTBel. BHYTpeHHMIT yros MexX 1y BETBSIMH aHKepa MPUHUMAETCS OT
45° o 120°.

8.45 IlpoBepKky Ha MPOYHOCTh AHKEPOB, CBAPHBIX IIBOB, COCAMHHUTENBHBIX IUIACTUH H
JPYTUX CTAJIbHBIX 2JIEMEHTOB BBIIOJIHAIOT [10 HOPMaM [IPOEKTUPOBAHUS METAJUIOKOHCTPYKIUH.

8.46 B coenunenunu, paboTarolieM Ha CIIBUT, HECYIIYIO CIOCOOHOCTh HAKIIOHHO BKJIEEHHOM
cBsizu Tc, KpoOMe CiIydasi, YKa3aHHOTO B 8.44, BEIYHUCIAIOT 1O opmMyIie

T. = Tcosa, (81)
rae T — Hecyinas CltoCOOHOCTh CTEPXKHsI, paboTaroliero Ha BeiepruBanue (8.41);
0L — YIOJl HAKJIOHA BKJICEHHOMW CBSI3H K IJIOCKOCTH C/IBHTA.

8.47 B coenunennu, paboTarOIIEeM Ha CIIBUT, HECYIIYIO CTIOCOOHOCTh HAKIIOHHO BKJICCHHOM
cBs3u Tc, paboTaroleil Ha MpoaBiIBaHue (CKaTue), MpU OTCYTCTBUU PSAJIOM BKJICCHHOW CBSI3H,
paboTarolieil Ha BEICpTHBaHKE (PACTHKEHUE), IPOBEPSIOT 10 (hopmyrie

(Np/Ta)? + QITu <1, (82)

rae Np = 7¢ C0Sa — cocTaBisomas pacdeTHoro ycuwius Ha 1 crepkenb 7c, MH, BbI3bIBatomiast B
HAKJIOHHBIX CTEP)KHSX HANPSIKEHUS PACTSHKEHHUS,
T, = F4Rs — pacderHast Hecymias cmocoOHOCTh 1 CTEpXKHSI MO YCJIOBHIO MPOYHOCTH Ha
pactskenue, MH;
F. — nionanb ceueHus crepkHs, M2
R — pacueTHOe COIPOTHBIIEHUE PACTSHKEHUIO apMaTypHoit ctamu it A300 R, =
285 Mlla u mist A400 R, = 375 Mlla;
Q = T¢ Sino — cocTaBisoLIas TOro *e yCcuiusi Tc, BBI3BIBAIOIIAS B HAKIOHHBIX CTEPIKHSX
HaIpsDKEHUs U3ruoa;
Tw — pacueTHas HecyIas COCOOHOCTh CTEPKHS Ha 1 1I0B U3 yCIIOBHSI €r0 paboThI
Ha u3ru6, MH, npuaumaercs:
a) IIpU JKECTKOM (CBapHOM) CO€IMHEHUH BKJIEEHHOTO CTEPXKHSI CO CTaIbHON HAKIIAJAKON MU
AQHKEPHOH IOJIOCOM:
- Tw = 80d 2 mIIm; — st apmaTypst A300;
- T = 105d 2 m,ITmi — a1 apmatypsr A400;
0) Ipu HEKECTKOM OOJITOBOM COEIMHEHHH BKJICEHHOTO CTEPXKHS CO CTAIBHOM HAKIIaIKOM:
- T = 60d 2 My, TImi — nas apmatyper A300;
- T = 75d 2 My, TIm; — 115 apmatypsr A400;
- d — HOMUHAJIBHBIN UAMETP CTEPIKHSI, M.
8.48 Ipu omnpeeneHUN YKcia BKICCHHBIX CTEPKHEH HIIM aHKEPOB HEOOXOMMO YUUTHIBATh
K03 UIMEHT UX COBMECTHOM paboThI Ke p:
- mpu 1 aHKepe uian 1 HaKJIOHHOM CTep)KHE C OJTHOM CTOPOHBI CThIKA M Ha OJHOMU TpaHu Kep
=1;
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- 2 aHKepax WK 2 HAKJIOHHBIX CTePKHAX Kep = 0,9;

- OoJIBIIIEM KOJIMYECTBE aHKEPOB Win crepxkHel Kep = 0,75.

8.49 Ilpu NpOEKTUPOBAHUU CTHIKOB WJIM Y3JIOB KOHCTPYKLMH HEOOXOJUMO YYHUTBIBATH
0COOEHHOCTH KOHCTPYKTHBHOH cXeMbl. [IpHHIMIHAIBHO pa3IndaloTcss KOHCTPYKTHUBHBIC
BapUaHThI CKATOH U PACTIHYTON 30H CTHIKOB CKaTO-U3rHOaeMbIX 3JIEMEHTOB JJOMaHOI'O CEYEHHUS,
HarpuMep, B KApHU3HBIX y371ax paM U T. 1.

8.50 HakJI0HHO BKJIEEHHBIE CTEPKHH PACIOIOKEHBI B COEAMHEHUAX TAKUM 00pa3oM, 4TOOBI
B HHMX BO3HHMKaJIU (B OCHOBHOM) pacTaruparomiue ycwinsd. BosHukaroune npu 3tom (OT
PAa3JIoKEHUS CUJT) CKUMAIOIINE YCHIINS JIOJKHBI IIepeaBaThCsl Ha APEBECUHY COEIMHUTEIbHBIMU
KECTKMMHU IUIACTUHAMM WJIM CIEHUAIBHO BKJICCHHBIMU CTEPXKHSIMU C COOTBETCTBYIOLICH
IIPOBEPKOH pacueToM.

8.51 IlomatnuBOCTh COEOTUHEHUI HA HAKIOHHO BKJIEEHHBIX cTepxHsX coctasiser 0,001
mm/KH.

8.52 CrTelIkM M Yy37BI C)KaTO-, PACTIHYTO-U3THOAEMBIX, H3THOAEMBIX M PACTSIHYTHIX
3JIEMEHTOB COOPHBIX KOHCTPYKIMH JOJKHBI IPOBEPATh pacu€TOM M 00ecreunBaTh BOCIPUSATHE
Nepepe3bIBalOIINX CHJI, a TaKXKe YCWJIUM, BO3HUKAIOIIMUX NpU COOpKE, KAaHTOBKE, MEPEBO3KE,
CKIaJUPOBAaHMM M MOHTaxe. JlJi1 CXKaTbIX CTHIKOB OOJBIIEHPOJCTHBIX KOHCTPYKIHM,
BBITTOJIHEHHBIX C 3aIIOJIHEHUEM MOJIMMEPOETOHOM, HEOOXOUMO MPEeyCMaTPpUBaTh CIIEUAIbHBIC
KOHCTPYKTUBHBIE PpEIICHUS CTHIKOB Ha HAKJIOHHO BKJEEHHBIX CTEPXKHIX, CIIOCOOHBIX
BOCIIPHHUMATh YIOMSHYThIE MOHTQ)KHBIE HATPY3KH U TIEPEPE3bIBAIOIINE CHIIBI.

Coeounenus Ha 8KIEEHHBIX CMANbHBIX HA2EAX

8.53 PacuerHyro Hecyllyl CHOCOOHOCTh Ha CABHUT [y, KH, BKJIEEHHOTO B ApPEBECHUHY
[WIAHIPAYECKOTO Haress U3 CTAIBHON apMaTyphl epuoaudeckoro npoduis (pucyHok 20) Ha 1
IIIOB COCTUHEHUS 3JIEMEHTOB M3 COCHBI M €JTH ITPH ITyOrHe 3a1eiKH |, > 6d B HanpaBieHUH yCUITAR
BJIOJIb BOJIOKOH CJISJTyeT ONpeeliaTh 1o Tabmuie 21 ¢ yuerom 8.15. MakcuManbHBIM 3HAUYCHUSM
Tu cootBercTBYET |4 > 80, rie HOMUHANBHBIH qUameTp cTepkHs d u ryOuHa 3a1enku |, cm.

a o
— Y ! ™ / !
= H H J o9 S:,S o S, ,S
= L SR N e o o
— X - — E— = cq—-—— O O —— O *2
—I "
— I I - '
— %) %!

a — IaxMaTHas paCcCTaHOBKA, 60— ABYyXpdaaHas pacCTaHOBKa

Pucynox 20 — CoequHeHHe Ha BKJIEEHHBIX CTAJBHBIX HAreJasx
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Taonmuma 21

CxeMa coeqMHEHUN

HaHpSDKGHHOG COCTOSIHHUE COCANHCHU S

PacueTnas Hecymas cnocoOHOCTB
T Ha 1 110B CIUTAYMBAHUS
(ycnoBHslii cpes), kH

1 CuMmMeTpuuHBbIe
COEIMHEHUS

2 HecummeTpuyHbie
COEIMHEHUS

3 CuMMeTpUYHBIE U
HECHMMETPUYHEIE
COeTMHEHUSI

a) CMATHE B CPETHUX DIIEMEHTAX

0) CmsTHE B KpallHHX dJIeMEHTaxX

a) CMmsTHE BO BCEX JICMCHTAX PaBHOW TOJIIUHBI,
a Taxke B 00JIee TOJICTHIX AIEMEHTaX
OJHOCPE3HBIX COCIUHEHUIN

0) Cmstue B 00Jiee TOJICTBIX CPEIHUX JIEMEHTaX
IBYXCPE3HBIX coenuHeHwit mpu a < 0,5¢

B) CmaTue B 60jice TOHKHX KpaltHUX dJIeMeHTax
npu a < <0,35¢

r) CMsATHE B O0OJIee TOHKHMX DJIEMEHTAX
OJIHOCPE3HBIX COSTMHEHUI U B KpalHUX
anemeHTax npu ¢ > a > 0,35¢

a) M3ru6 Harens u3 apmatypsl A300

0) U3ru6 narens u3 apmatypst A400

0,75cd,
1,2ad,

0,53cd,
0,38cd,
0,8ad,

1,5kxad,

2,5d%+0,0251.2, Ho He Gonee 3,902
3,1d%+0,025l.2, HO He Goee 4,502

IIpumMeuanus

1 B Tabnuue npuBeIeHBI clieAyrounue 0003HAYCHUsS: ¢ — TONIIMHA CPEJHUX 3JEMEHTOB, a TAaKKe PaBHBIX MO
TOJII[MHE WX OOJIee TOJICTHIX 3JIEMEHTOB OJJHOCPE3HBIX COSIMHEHHI; a — TOJIIMHA KPaHHUX AJIEMEHTOB, a TaKkxke OoJee
TOHKHX JJIEMEHTOB OJHOCPE3HBIX COeAWHeHMH; 0 — HOMUHANBHBIH IWaMeTp BKJIeeHHoro Harems; d, — Iuamerp
OTBEPCTHS; BCE pa3Mephl BEIPAXKEHBI B CAHTUMETPAX.

2 Cm. npumedanns 2—4, 7 1 8 x Tabmure 18.

3 Pacuer HareNbHBIX COCIMHCHUH Ha CKalbIBAHUE IPOM3BONUTH HE CIICIYeT, ©CIIH BBIIOJIHECHBI YCIOBHSA
paccTaHOBKH Hareiell B cOOTBETCTBHH ¢ 8.55.

8.54 B coemuHEeHHSX 3JIEMEHTOB TI0] YTJIOM K BOJIOKHAM JIPEBECHHBI HECYIIYIO CITOCOOHOCTD
BKJICEHHBIX Hareyei Ty BBIYUCIIAIOT B COOTBETCTBUM ¢ 8.14.

8.55 PaccrostHMS MeXIy OCSMH BKJIECHHBIX Hareleil NMpH WX pacCTaHOBKE CIEIyeT
IPUHUMATH BJIOJIb BOJIOKOH JpeBecHHbI S1 He MeHee 80, mornepek BoiokoH Sz He MeHee 3d, U oT
KpOMKH 3jieMeHTa S3 He MmeHee 3d,. Ilpu 1raxmaTtHO# paccTaHOBKE Harejieii MHHHUMAlIbHBIC
paccrostaus S2 = S3 > 3d,.

9 Yka3aHusl o NMPOEeKTHPOBAHUIO AePEeBIHHBIX KOHCTPYKIUA

O0mme ykazanus

9.1 IIpu mpOEKTHPOBAHNY JIEPEBSIHHBIX KOHCTPYKIUH CIIEyeT:

a) YYMTBHIBaTh IPOU3BOACTBEHHBIE BO3MOXKHOCTH NPEANPUATHA —
JIepEBSIHHBIX KOHCTPYKIIHA;

0) y4yuThIBaTb BO3MOXHOCTH TPAHCIOPTHBIX M MOHT@XHBIX CPEICTB U TpeOOBaHMS
JIOPOKHBIX CITYXO;

B) MCIIOJIb30BaTh IPEBECUHY C HAMMEHBIIMMHU OTXOJaMH U MOTEPSIMH;

T) IpeaycMaTpUBaTh MEPHI 10 00ECTIEYEHUIO TPOCTPAHCTBEHHOMN KECTKOCTH, YCTOMYMBOCTH
Y HEU3MEHSIEMOCTH OTACIBHBIX KOHCTPYKIMI M BCETO 3JaHUS WIM COOPYXEHHS B LIEIOM B
Ipolecce MOHTaXKa U HKCIUTyaTalluy,

J) TpeaycMaTpuBaTbh MEpONPHUATHS MO OOECIEUYEeHUIO JOJTOBEYHOCTH M TPeOyeMBIX
NOKa3aTesieil OTHECTONKOCTH U MoXkapHoi onacHocTH (pasaen 10).

9.2 Hampsxenus 1 iehopMaliviy B AEPEBSIHHBIX KOHCTPYKIMAX OT U3MEHEHHSI TEMIIEPaTyPhl
JPEBECHUHBI, a TaKXKE OT YCYIIKH WM pa30yXxaHUs OPEBECHHBI BJOJIb BOJOKOH yUHUTHIBaTh HE
CIIeyeT.

U3TOTOBUTENEHN
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9.3 Ilpu mponerax nepeBSHHBIX 0e3pacloOpHBIX KOHCTpyKumid O6osee 30 M omgHA W3 OmOp
JOJI’KHA OBITH MOIBHXKHOM.

9.4 JlelicTBUE CUJl TPEHUS IIPU pacueTe IePEeBIHHBIX KOHCTPYKIUH CleAyeT YUUTHIBATh:

a) eCIIi paBHOBECHE CUCTEMbI 00ECTIEYNBACTCS TOIBKO TPEHHEM IIPH YCIIOBHH MOCTOSIHHOTO
MPKATUSL AJIEMEHTA U OTCYTCTBUHM AMHAMUYECKOM HArpy3Ku; MpH 3TOM KO3(PPUIMEHT TPEHUS
JIEPEBA 110 JIEPEBY CIIEyET IPUHUMATh PABHBIM:

- Top1a mo 60koBo# moBepxHocTH — 0,3;

- OokoBBIX MOBepxHOCTEH — 0,2;

0) ecu TpeHHE yXYIIIaeT YCIOBHS paOOThl KOHCTPYKIIUNA U COETUHEHHH, TO KO OHUITMEHT
TPEHMsI CIeAyeT IPUHUMATh paBHbIM 0,6.

9.5 Pacyer »sneMEHTOB U3 KpYIJIbIX JIECOMAaTEpPUAIOB Ha YCTOMYMBOCTH CIEIyeT
IIPOU3BOJUTH IO CEYEHHIO, PACIIOJIOKEHHOMY B CEpEIMHE PACUETHOM JUIMHBI 3JEMEHTA, a Ha
MPOYHOCTH — 10 CEYEHUIO C MAKCUMAJIbHBIM M3THO0AI0IIIM MOMEHTOM.

9.6 IIpocTpaHCTBEHHYIO KECTKOCTh M YCTOWYHBOCTH JECPEBSIHHBIX KOHCTPYKIHMU CIEIyeT
o0OecrieunBaTh MOCTAHOBKOM TOPU3OHTAIBHBIX M BEPTUKAIBHBIX CBA3eil. PaccrosHue Mmexay
CBSI3€BBIMH OJIOKaMHM ciielyeT HazHadaTh He Oonee 30 M BkimtounTenbpHO. PaccTosinue 6onee 30 m
JOJI’KHO OBITH 0OOCHOBAHO PacueTOM.

[To nuvHe 37aHMS IOTIEPEUHbIE CBSA3M CIEAYET pacrnojaraTh B IJIOCKOCTU BEPXHETrO Iosica
WJIM 10 BEpXY HECYIIMX KOHCTPYKLIHM.

B xauecTBe 10sICOB CBSI3€BBIX (DepPM CIIETYET HCIIOJIb30BaTh BEPXHHE MOSICA HITH BCE CEUCHUE
HECYIIMX KOHCTPYKIHUH.

Hcnonp3oBanne mnpodHACTHIA, YIOKEHHOTO HEMOCPEACTBEHHO II0 BEpXy HECYIIUX
KOHCTPYKILHUI, B KAYECTBE PACIIOPOK U CBA3EH JOMYCKAETCs TOIbKO MPU CHEIUATBHOM KPEIUIEHUU
U JIOTIOJIHUTEIBHOM OOOCHOBaHMM B Te€X 3JaHMSIX, B KOTOPBIX OTCYTCTBYET XMMMUYECKU
arpeccuBHas cpeja.

[Tpu ncrosib30BaHMK KOCOTO JOIIATOrO HACTWUJIA HEMOCPEICTBEHHO MO KOHCTPYKLHUSAM U
MIPOrOHaM HWJIM JBOMHOTO MEPEKPECTHOIO JIOIIATOr0 HACTHJIA IOCTAHOBKA CBSI3€W JKECTKOCTH B
IIPOCTPAHCTBEHHOM IOKPBITUH HE TpedyeTcs.

9.7 Pa3mep oOmopHO¥M YacTH TJIUT TMOKPBITUH MOMKEH ObITh He MeHee 5,5 cMm. [lnuter
MOKPBITUI CIeNyeT MPUKPEIUIATh K HECYIIeH KOHCTPYKIUU C KaXJA0H CTOPOHBI COETMHEHUSIMU,
BOCIIPMHUMAIOIIMMH YCUJIMS CABUTA U OTPHIBA.

9.8 CTBIKH JepeBSIHHBIX PACTSHYTHIX 3JIEMEHTOB CIIEYET OCYIIECTBISITH COBMEIICHHBIMU B
OJIHOM CE€YEHUH, MEPEKPHIBASI UX HAKIIAJKAMH HA CTAJIbHBIX LIMJIMHJIPUYECKUX HAreJsX WA UHBIX
COETUHEHUSX.

KoHCTpyKIIHsl CTBIKOB PacTSHYTBIX JIEMEHTOB JOJDKHA OOecreyrBaTh OCEBYIO Nepeaavy
PaCTATUBAIOIIETO YCUIINS.

9.9 He crnemyer mpUMEHATh Y37Ibl U CTBIKM C COEJUHEHUSMH Ha CBS3AX DPA3IUUYHOM
NOJATIMBOCTH, a TaKXe CTBIKM, B KOTOPBIX 4YacTb JEPEBSIHHBIX JJIEMEHTOB COEIMHEHA
HEIIOCPEACTBEHHO, a YacTh — Y€PE3 IPOMEKYTOUHBIE AJIEMEHTHI U COEINHEHUS.

9.10 DrleMeHTHI IEpeBIHHBIX KOHCTPYKIMHA CIIEAYET EHTPUPOBATh B y3JIaX, CTHIKAX U Ha
ornopax, 3a HCKIIOUEHHUEM TeX CIydyaeB, KOrJa OHKCLEHTPUYHOE COEIMHEHUE DJIEMEHTOB
YMEHBINIAET JEHCTBYIOMUA B PACYCTHOM CEUYCHHHM u3rubaromuii MoMeHT. [lpu Hammdmm
AKCLEHTPUCUTETA MOCIIEIHUN TOJKEH YUUTBIBATHCS PACUETOM.

9.11 DeMeHTHI KOHCTPYKITHHA JOKHBI OBITH CTSHYTHI OOJITaMH MIIH IIITHIBKAMHU B y3J1aX U
CTBIKaX, @ COCTaBHBIE JIIEMEHTHI Ha NTOJATIMBBIX COCIMHEHUSIX — CTSIHYTBl U MEXY y3JaMU WU
COEIMHEHBl C TOMOIIBIO BKJIEEHHBIX CTEepXKHEW MM BUHTOB. Yucio OOJNTOB WM IINMUJIEK
OTIpeNIeNIIeTCs pacueTOM, HO JI0JDKHO OBITh HE MEHEE JIBYX B Y3JI€ UJIH CTHIKE.

B coenuHeHWSX HAa IIJIMHIPHYECKUX HAreNsX MODKHO OBITh NOCTaBICHO HE MeHee 3
CTSDKHBIX OOJITOB C Ka)KJIOW CTOPOHBI CTHIKA.

JluameTp CTsHKHBIX 001TOB dg CIIeAyeT MPHUHUMATH IO pacueTy, Ho He MeHee 12 mwm. [11aiobr
CTSDKHBIX OOJITOB JIOJKHBI HIMETh pa3Mep CTOPOH HJIH TUaMeTp He MeHee 30s ¥ TONIMHY He MeHee
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9.12 Ilnomaas MOMEPEYHOTO CEUSHUSI HETTO JIEPEBSHHBIX JIEMEHTOB CKBO3HBIX HECYIIUX
KOHCTPYKIIUU JOJDKHA OBITh HE MeHee 50 CMZ, a Taxxe He MeHee 0,5 IOJIHOM IJIoIagy CeUeHUs
OpyTTO IIPU CUMMETPUIHOM OCIIAOJICHUU.

9.13 Pacyer nepeBsIHHBIX KOHCTPYKIIUNA HA CEHCMUYECKHE HArPy3KU CIEAYET MPOU3BOINUTh
B coorBercTBuM ¢ CIT 14.13330.

B kapkacax 0JHOATaXHBIX OOJIBIIEITPOJIETHBIX 3IaHUH (TIpH TIpoJieTax 0oiiee 24 M) ciaeayer
HCIIOJIH30BATh MPEUMYIIECTBEHHO CTATUYECKH OINPEACIIUMbIE KOHCTPYKIIUH.

B mapHupHBIX y371aX HEOO0XOIMMO oOOecredYrBaTh BO3MOXKHOCTH HMX TIOBOpOTa 0e€3
MOSIBJICHUS TOTIOJHUTEIBHBIX BHYTPEHHUX YCUIIH.

ITpu npoektupoBannu KJIK ciemyer nmpemycMaTpuBaTh MEpOIPHATHS, MPEIOTBPAIIAIOIIHE
CKaJIbIBAaHUE JPEBECUHBI (HalpUMEp, apMUPOBAHUE IPEBECUHBI BKJIEEHHBIMU CTEPIKHIMU).

9.14 Jlns kJ€eHBIX KOHCTPYKIHMHA TEPEMEHHOTO CEYEHHUs Ha CKOIICHHBIX KPOMKAaxX TOJ
yraoM [B K HampaBiICHHUIO BOJOKOH CIEAYeT YYHTHIBATH JOTIOJHHUTEIbHBIC HANPSIKEHUS Ha
MJIOIIAIKAX, TTApPAJIICIbHBIX BOJIOKHAM JIPEBECHHBI.

At = oxtgp; (83)
Acpeo = Aco = cotg?P, (84)

T'IC 60 — HAIIPSAXKCHHA, ﬂeﬁCTBYIOH_[I/IC BOOJIb BOJIOKOH APCBCCHHEI,
B — YIoJI MCXKAY JIMHUEHN cKoca U HaIpaBJICHUCM BOJIOKOH JPCBCCUHLI.

IIporonsl, 00pemieTKH U HACTHJIBI

9.15 IlporoHbl, OOpemIETKH, HACTHJIBI W JAPYrHe HW3rHOaeMble DIEMEHTHI CJIEIyeT
paccuMThiBaTh IO JABYM IpPEACNIbHBIM COCTOSIHMSIM Ha IMPOYHOCTh M Hporud. 3HaueHHs
MaKCHUMaJbHBIX MPOTHOOB MJODKHBI ObITh He Bblme ykazanHeix B CII 20.13330. [lns
MEXTYITaXKHBIX IEPEKPHITUI HEOOXOMMO JOMOJIHUTENIBHO BBINOIHATh pacueT Ha 3bI0KOCTb.

9.16 Hactuisl 1 0OpemeTKy Mo KPOBJIIO CIIEAYET PACCUUTHIBATH Ha CIIEAYIONINE COUCTAHHS
Harpys3oK:

a) MOCTOSIHHASA U BPEMEHHAs OT CHera (pacueT Ha MPOYHOCTh U POruo);

0) moCTOsIHHAs U BpeMeHHast 0T cocpeoToueHHOro rpy3a 1 kH ¢ yMHOXXeHreM nociegHero
Ha KO3 uIHeHT neperpy3ku N = 1,2 u yyerom kodpUIMeHTa ycioBusi paboTel My COTIACHO
NyHKTY 1 Tabnuie! 8 (pacyeT TONbKO Ha MPOYHOCTS).

[Tpu crIOIIHOM HACTHJIE WM MIPHU Pa3peKEHHOM HACTUIIE C PACCTOSIHUEM MEXIY OCSIMH
JIOCOK MM OpyckoB He 6osee 150 MM Harpy3Ky OT COCpEIOTOUEHHOTO Tpy3a ClIeAyeT NepeaBarhb
Ha 2 mocku wiu 2 Opycka, a mpu paccrosHuu 6ornee 150 mm — Ha 1 nocky mimm Opycok. [lpu
NBOWHOM HacTtuie (paboyeM U 3allMTHOM, HAIPaBICHHOM IO YIJIOM K pabodemy)
COCpPEIOTOUEHHBIHN TPY3 CleayeT pacupenesaTs Ha mupuny 500 MM pabodero HacTHIIA.

bajku u3 ueJbHOM U KIeeHOH IpeBeCHHbI

9.17 banku ciemgyeT pacCUMThIBaTh MO JIBYM NpEAEIbHBIM COCTOSHHUSM Ha NPOYHOCTD,
YCTOWYMBOCTD MJIOCKOH (OpMBI IepOpMUPOBAHUS U TIPOTHO.

9.18 Ilogpe3ska Ha omope B PACTIHYTOW 30HE JEPEBAHHBIX H3rHOAEMbIX 3IIEMEHTOB
rnyouHoi @ < 0,25h momyckaeTcs pu yCIOBUU

A 0,4 MITa, (85)
oh

rze A — onopHas peaklus OT pacueTHON Harpy3KH;
b 1 h — mmpuHa 1 BRICOTA MOMEPEYHOTO CEYCHUS FTIEMEHTa 03 TTOAPE3KH.

JlnHa OTOPHOM TUIOMIAAKK MOJAPE3KH ¢ TOJDKHA OBITh HE OOJbIie BBICOTHI ceueHus h, a
JUTMHA CKOIIIEHHOM YacTH MOJPE3KU ¢1 — He MeHee IBYX MTyOuH a (pucyHok 21).
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Pucynok 21 — CxouieHHasi HoApe3Ka KOHIA 0aJIKu

B Tom ciydae, eciau HEBO3MOXKHO BBIIOJHUTH CKOLIEHHYIO MOJPE3KYy WIM €€ IIyOuHa
npesbimaer 0,25h, He0OXOIMMO YCHICHUE 30HBI MOPE3KHU. Y CUIICHUE TIPOU3BOIST BKIICHBAHHEM
NONEPEYHbIX (NEPIEHIUKYJISIPHO BOJOKHAM) M HAKJIOHHBIX (mojx yriaoM 45° K BOJIOKHAM)
CTepiKHEN (PUCYHOK 22).

Pucynok 22 — YcuieHue noape3Kn Ha KOHIlE 0ATKU

JInvuHa MonepeyHbIX CTEPKHEN TOJKHA YIOBIETBOPSITH YCIOBUIO
2a, <1a>0,7h, (86)

rie la — pacueTHas ATMHA CTEPXKHS,
ap = a — 30 mm (rmy6una noape3ku Munyc 30 MM Ha HETIPOKJIEH).

Pacuer crepxkHEl TPOU3BOIAT C YYETOM TOTO, YTO BCE PACTATHBAIOIICE YCHIINC
BOCTIPUHUMAETCS TIONIEPEYHO BKJICCHHBIMU CTEpKHSAMHU. HakIIOHHBIE CTEp)KHU BOCIPUHUMAIOT
CABUTAIOIINE YCUJIUS B 30HE TPEIIMHBI U CHIDKAIOT KacaTedbHbIe HANPSDKEHUS Ha IMPUOIIOPHOM
y4acTKe.

PaccrosiHue ot Topiia moApe3Ku 0 BKICCHHBIX CTepyKHEW JOKHO ObiTh 80—120 MM (120
MM I KOHCTPYKIUH, OKCILUTyaTUPYEMBIX B TMEPEMEHHBIX TEeMIEepaTypHO-BIKHOCTHBIX
YCIIOBHUSX, B TOM YHUCJIC HA OTKPHITOM BO3/IYXE).

Jlyist 2 monepeyHo BKJIECHHBIX CTEPIKHEN TOKHO BBITIONHATHCS YCIOBHE

7> 0,7 da/, (87)
riae T — Hecymiasi CiocOOHOCTH MOMEPEYHO BKIIEEHHOTO CTEPIKHS, onpeeicHHas mo 8.38 mpu lp =
ap;

49



CII 64.13330.2017

A — oniopHas peakuus;

a — riyOuHa TOAPE3KHU;

h — BbicOTa ceueHus O6e3 ydera MOIPE3KH.

JUJ1s HAKJIOHHO BKJIEEHHOT'O CTEPIKHS JIOJDKHO OBITH BBITIOJIHEHO YCIIOBHE
T > 25 Aa? (h — a)/h?, (88)
rae 7 —Hecymias CiocoOHOCTh MONEPEYHO BKIICCHHOTO CTEPIKHS, orpeneieHHas o 8.38, ycioBHO
MPUHUMAS YPOBEHb ILIOMIAIKU OMUPAHUS 32 MECTOIOJIOKEHHE IITBA CIUTAYMBAHHS.

9.19 KneensiM OankaM C IIAPHUPHBIM ONHPAHUEM W NPSIMOJIMHEHHON HIKHEW TIpaHbIO
clelyeT TNpHIaBaTh CTPOMTENBHBIH MOABEM, DABHBIA /o0 mposnera. B KieeHbIX Oankax
JIOITyCKAETCsl COYeTaTh JAPEBECHHY 2 COPTOB, HUCIONB3ys B KpalHuX 30Hax Ha (0,17 BBICOTHI
MIOTIEPEYHOTr0  CceueHHsl OoJiee BBICOKHMH COPT, IO KOTOPOMY HAa3HAYalOT pPacyeTHBIC
conpoTuBiieHUs Ry.

9.20 I'nyTOKIICCHBIE OATKH C TOCTOSTHHOM HITH IEPEMEHHOM BBICOTOH MOIIEPEYHOTO CEUCHUS
MOTYT OBITh KaK JIBYCKATHBIMH, TaK M C BEPXHEH TPaHbIO TMOJOKUTEIBHON M OTpULIATEIHHOU
kpuBU3HBI 0T 10 % 110 20 %.

OnHa U3 omop B TakuWx OajKkax, HE3aBHCHMO OT IPOJIETa, TOJDKHA OBITH MOABIKHOW BO
n30eKaHNe BOZHUKHOBEHUS Pacriopa.

[Ipu pacuere THYTOKJIEEHBIX OaJOK Ha NPOYHOCTh, KPOME MPOBEPKH KpaeBbIX
TAHTCHIMAJIBHBIX ~ HOPMAJIBHBIX  HANPSOHKCHUH, HEOOXoauMa IPOBEPKAa MaKCHUMAaJIbHBIX
paaMabHBIX PACTITUBAIOIINX HAPSHKEHUN Glmax, IEHCTBYIOIINUX TOMEPEK BOJIOKOH JIPEBECHHBI,
B COOTBETCTBHUU ¢ TpeOoBaHusIMU 7.13.

9.21 JIByckaTHbIEe THYTOKJIEEHBIC OAJIKU PEKOMEHIYIOTCS K MPUMEHEHHIO TIPU YKJIOHAX He
6omee 20 %. B olHOCKATHBIX U JBYCKATHBIX OajKaxX MEPEMEHHOI'O CEYCHUs CIICIYET YUUTHIBATh
BIIMSIHHAE CKaTa Ha HANPSDKEHHS W3rn0a mapauieIbHO TOBEPXHOCTH.

B Tom ciyyae, korza BOJIOKHA JIPEBECUHBI MApalIeIbHbI OJHOM M3 TIOBEPXHOCTEH OaKH U
yroxa ckata o < 10° (pucyHok 23), HanpsikeHHs] U3ruba B KpailHMX BOJIOKHAX, MapaijiesbHbIX
MOBEPXHOCTH, CIIEIyEeT PACCUUTHIBATH IO (opMyJIe

Hp = (1 + tgz(l) M/ Wpacq < RI/I1 (89)
Ha CKaTHOMW MOBEPXHOCTH — MO (popmyie
e = (1 — 4tg20)M | Wpacs < Re, (90)

rie R« — pacueTHOe COMpOTUBIICHHE APEBECHHBI CKATUIO MO YIIIOM Ol K HAMTPABJICHHUIO BOJIOKOH,
onpenensiemoe 1o popmyie (5).

5, Oca

— =

Op

Pucynok 23 — OqnockatHas 6ajika

9.22 Tlosica kjeeHbIX OaloK C IUIOCKOW (haHEpHOW CTEHKOH CieqyeT BBINOJHATH M3
BEPTHUKAJIBHO MOCTaBJIEHHBIX CJIOEB (JI0COK). B moscax 6aiok kopoO6uaToro cedeHus JoImycKaeTcs
IIPUMEHSTh TOPU30HTAIBHOE pacnonokenue ciioeB. Eciu BicoTa nosicos mpessimiaetr 100 MM, B
HUX CJIEyeT NMpeayCcMaTpUBaTh FOPU3OHTAIILHBIE TPOIUIIBI CO CTOPOHBI CTEHOK.

Jlnist creHok Oanok JOJDKHBI MPUMEHSATh BOJOCTOHKYIO ¢aHepy win LVL tonmmuoil He
MeHee 8§ MM.
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CocraBHbIe 0aJIKH

9.23 CocraBHbIM OankaM Ha TOJATIWBBIX CBS3SIX CIEAyeT MPUAABATH CTPOUTEIBHBIN
MOJIBEM IyTEM BBIFMOA AJIEMEHTOB JI0 MOCTAHOBKH CBsi3eil. BennunHy cTpouTensHOro mnoabema
(6e3 yueTa MOCIeayIOUIero pacpsMICHUS OallKi) ClIeAyeT MPUHUMATh YBEITUYEHHON B MOJITOpA
pa3a 1o CpaBHEHMIO C MPOTrHOOM COCTAaBHOM OaJKu MOJ| pacYeTHON HArpy3KOM.

9.24 Bpycuarsie 1 KJIeeHbIE IEpPEeBIHHBIC COCTaBHbIE OAJKH CIIEAYET CIUIauMBaTh HE Oosee
4yeM u3 3 OPYChEB C MOMOIIBIO IUIACTUHYATHIX Hareneld, M3I1, HakIIOHHO BKJICEHHBIX CTEp)KHEU
WJIM HAKJIOHHBIX BUHTOB.

CocraBHbIe 0aJTKK U3 JOCOK CJIEAYET CIUIAYMBaTh C MMOMOIIBIO TBO3/eH, mypymnos, M3II u
Ap.

9.25 Pacyer Ha NPOYHOCTHh COCTABHBIX OalOK CIEAYyEeT BBINOIHITH, PYKOBOJCTBYSIChH
nosioxeHusimu 7.9 u 7.11.

KoncTtpyupoBanue u pacyer cocTaBHbIX 0anok (PEOPUCTHIX IIIUT) KOMIIO3UTHOTO CEUEHUs,
B KOTOPBIX JKEIE300€TOHHAs IUMTAa O0BEIWHEHA C JICPEBSIHHBIMH pedpaMu HAKIOHHO
BKJIGEHHBIMU aHKEpaMH, CJIeyeT BBIIOIHATh, PYKOBOACTBYSChH MOJOKEHUSAMU IpuiioxeHus JI.

9.26 IIporu6 cocTaBHBIX OAIOK KaK CO CTPOUTEIBHBIM ITOABEMOM, TaK U 0€3 HEero ciexyeT
OTIPEEIIATh MO MPaBUJIaM CTPOUTEILHON MEXaHUKHU KaK JJIs EIbHBIX 0aJIOK TAKOTO K€ CeueHus,
HO ¢ BBeleHHEeM KoddduimeHta Kx K MOMEHTY HMHEpIMH IONEPEYHOr0 CEYeHHs OalKu,
YUYHUTBHIBAOIIETO MOAATIMBOCTh TOTO MJIM HHOTO BHIA CoeanHeHus (Tabauna 15).

9.27 B cocraBHbIX Oajgkax Ha HAKJIOHHO BKJIEEHHBIX CTEPXKHSX, IOCJICIHHUE CIEIyeT
yCTaHABIMBAaTh TaKUM 0Opa3oM, YTOOBl B HUX BO3ZHUKAIW pacTAruBaronive ycuius. CTep:kHu
CJIeTyeT BKJICUBATH MO yriIoM OT 25° 10 50° K TII0CKOCTH CIUIAYHBAHMSL.

Hecyuryto cnocoOHOCT HAKJIOHHO BKJIEEHHOI'O CTEp)KHSA, KaKk CBA3M CABHra Icc,
OMPENETSIOT 1Mo hopmyie

T.. = Tcoso., (91)
rae T — HecyIasi ClloCOOHOCTh CTEPIKHSI, OTIPE/ICTICHHAs! B COOTBETCTBHH C 8.37.
PaccTosnue (11ar) Mexay BKJIGEHHBIMU CTEPXKHSAMU Sc.¢ TOJKHO YAOBIETBOPSTH YCIOBHIO
AMS S Tc_c I6p/S%)p, (92)
rae AMs — pacueTHasi pa3HuLa U3TMOAOIIMX MOMEHTOB B Hayalle U B KOHIIE Y4acTKa Sc.c MEXIY
BKJICEHHBIMHU CBSI3MH;
l6p — MOMEHT MHEpLUUU OPYTTO MOMEPEYHOTO CEYEHUSI 3JIEMEHTAa OTHOCUTENLHO HEHTPAIbHOM
oCH;
S'sp — CTaTHYECKHif MOMEHT OPYTTO BETBH COCTABHOTO DIIEMEHTA OTHOCUTENBHO HEHTPAIbHOM
OCH.

Koadpumment ki Kk MOMEHTY WHEpIMH TOMEPEYHOTO CEYCHHs OalKh, YYUTHIBAFOIIHIA
MOJATIIMBOCTh HAKJIIOHHO BKJIEEHHBIX CTEPKHEH, ClIelyeT MpUHUMAaTh paBHbIM 0,9.

9.28 banku KOMITO3UTHOTO CEUEHHS SIBIISIOTCS COCTaBHBIMH M BKIJIIOYAIOT JICPEBSHHBIC
pedpa, MOHOJHUTHYIO JK€JI€300€TOHHYIO IUIUTY M aHKepa, OOBEAUHSIONIME HX B €AUHYIO
KOHCTPYKLHIO. [1070%eHNs 10 MPOEKTUPOBAHUIO OaIOK KOMIIO3UTHOTO CEYEHUsI C aHKEpaMH Ha
BKJICEHHBIX CTEPKHAX MPUBEIECHBI B MPUIIOKEHHUH J.

DepMbl

9.29 Pacuer depm c pa3pe3HBIMH H HEpa3pe3HBIMHU TOSCAMH CJIEIyeT MPOU3BOAUTH II0
neopMUpOBaHHON CcXeMe C YdYeTOM MOJAaTIMBOCTH Y3JIOBBIX coenuHeHuil. B depmax c
Hepa3pe3HbIMU MOSICAMH OCEBbIC YCHITUS B SJIEMEHTAX U MEPEMEIICHHUS JIOYCKAETCsI OTMPEIeIIATh
B MPEIIOI0KEHUN IAPHUPHBIX Y3IIOB.

depMBI crefyeT MPOeKTHPOBaTh CO CTPOUTENHHBIM MOIBEMOM HE MeHee /200 MpoJieTa,
OCYIIECTBIISIEMBIM B KJICEHBIX KOHCTPYKIIHSX ITyTEM BHITHOA 110 BEPXHEMY U HHKHEMY T10SICaM.

9.30 PacuerHyro JIMHY CXKaTBIX JJIEMEHTOB ()epM TpPU MX pacyere Ha YCTOHYHMBOCTH B
IUIOCKOCTH (DepMBI CIIeIyeT NPUHUMATh PAaBHOM PACCTOSIHUIO MEXIYy LEHTPaMu y3JIOB, a W3

IJIOCKOCTH — MEKAY TOUKAMU X 3aKPCINNICHUA U3 ITJIOCKOCTH.
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9.31 DOmnemeHThl pemieTku ¢epM  claeAyeT IIEHTPHpOBaTh B y3iax. B cioydae
HEICHTPUPOBAHHBIX Y3JIOB (pepM clieyeT YYUTHIBATh BOSHUKAIOIIUE B DJIEMEHTaX U3rHOA0IIne
MoMeHTBI. CTBIKM C)KaThIX MOSCOB (hepM CIleAyeT pacmojaraTh B y3JaX WM BOJIM3U Y3JIOB,
3aKpEIUICHHBIX OT BBIX0JIa U3 IIOCKOCTH (hepM.

9.32 ®epmbl MoryT ObITh cOopHbiMH W3 JIK wm wmertammoaepeBiHHbIMH. B
METAIIIOIEPEBSIHHBIX (DepMaxX pacTAHYTHIA HIKHUH MOSIC BBITIONHSIOT U3 cTau. Jletanu pemeTku
BBIMOJIHSIOT M3 CTAIH WU (M) IPCBECHUHBI.

9.33 depmbl TUH3000pA3HOTO OUEPTAHHS UMEIOT THYTOKJIEEHBIE TI0SCA HITH MOSIC (PUCYHOK
24). OcoObeHHOCTH POSKTHUPOBAHUSI JTMH3000pa3HBIX (hepM Ha BKIICEHHBIX CTEP)KHSIX M3JI0KCHBI
B IIpUJIOKEHUN M.

v AV VA -
L L=18-100m L
1 4l

L=18-80 m .

Pucynok 24 — Cxembl JINH3000pa3HbIX (pepm

9.34 Pacuer (hepmMbI HEOOXOIUMO OCYIIECTBIIATH C YUETOM CJICTYIOIIHMX OCOOCHHOCTEH:

a) yCHJIUS B TOfACaxX CJIeNyeT ONpeAeisaTh W3 YCIOBHS HMX HEpa3pe3HOCTH; CIleayeT
YUUTBHIBaTh M3TUOAIONINE MOMEHTHI, BO3HUKAIOUIME B OMOPHBIX Y3JIaX, BBIMOJHEHHBIX Ha
HaKJIOHHO BKJICEHHBIX CBS3SX;

0) ycuiusl B pelieTKe 10IyCcKaeTcs OMpenessaTh U3 YCIOBUS IIAPHUPHBIX Y3JI0B CONPSKEHUS
€€ 2JIEMEHTOB C MOSICAMH.

9.35 B 3manmsax Il u Il xmaccoB (yHKIMOHAIBHOTO Ha3zHauyeHUs (mpuiiokeHue A)
OPUMEHSIOT JoliaTeie ¢pepMbl C COeIUHEHUsAMHU B y3nax Ha M3II. depMbl U3roTaBIMBaIOT U3
JPeBECUHBI XBOWHBIX MOpo 1 mupuHoi 0T 100 10 200 mm, Tommuuaon ot 40 10 70 MM.

OcobeHHOCTH pacueTa M MPOEKTHPOBAHUS JIOMIATHIX (epM C COCTUHEHUSMHU B y3JlaX Ha
M3II usnoxens! B npuioxxkenuu K.

APpPKH ¥ CBOABI

9.36 Apku U CBOABI CJIEIyET paCCUUTHIBATh Ha MPOYHOCTH B COOTBETCTBUHU C yKa3aHUSIMHU
7.17 n Ha YCTOWYHMBOCTHh B IJIOCKOCTH KPWUBH3HBI To ¢opmyne (3) ¢ yuetrom 7.17, mpudem
pacUeTHYIO JUTMHY 3JIEMEHTOB lo clleyeT NpuHUMATh IpU pacyere:

a) Ha MPOYHOCTH 1O J1eOPMUPOBAHHOM cXeMe:

- 1Sl IBYXIIApHUPHBIX apOK U CBOJIOB TP CUMMETpHYHOI Harpy3ke lo = 0,35S;

- TPEXIIAPHUPHBIX apOK M CBOJIOB MPU cuMMeTpu4HOU Harpyske lo = 0,58S;

- IByX- U TPEXIIAPHUPHBIX APOK U CBOJIOB IIPU KOCOCUMMETPHUHON Harpy3Ke — 1o ¢popmyrie

lp=— (93)

2Vn? -«
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r7ie S — moJTHasl JUTMHA JIyTH apKy WK CBOJIA,
Ol — IICHTPAJIbHBIN YTOJI OJTyapKH, Pal.

Jnist TpexIapHUPHBIX CTPEIhYaTHIX apOK C YIIIOM Tieperioma B Kiroue 6onee 10° mpu Beex
Buyiax Harpy3ku lo = 0,5S.

I[Ipu pacyere TpeXIIAPHUPHBIX aPOK HA HECHMMETPHUYHYIO HArPYy3Ky pacueTHyIo UMHY lo
JIOITyCKaeTCsl MpUHUMAaTh paBHOU 0,58S;

0) Ha yCTOMYMBOCTH B IIOCKOCTH KPUBU3HBI JIJIS IBYX- M TPEXIIAPHUPHBIX apOK U CBOJIOB
lo =0,58S.

Pacuer TpexmapHUpHBIX apoOK Ha YCTOMYUBOCTH IUIOCKOW (opMbI nedhopMUpOBaHHS
ciemyer mpou3BoauTh 1o 7.20.

9.37 Ilpu pacyere apoK Ha MPOYHOCTH 1O JAe(HOPMUPOBAHHON CXEME M Ha YCTOHYMBOCTH
IUIOCKO# (opMbl edopmupoBanus BenuduHbl N W M, cieayer NpuUHUMATh B CEYCHUH C
MaKCHUMaJIbHBIM MOMEHTOM (JIJIs1 IPOBEPSIEMOTO CiTydasi HarpykKeHus ), a KoappuimenTsl & wim &
u & — onpenensatb o Gopmyie (27) ¢ MOACTAHOBKOW B Hee 3HAUCHHs CyKUMaronied cuibl No B
KJIFOYEBOM CEYCHUU apKH; PacyeT apoK Ha YCTOWYMBOCTh B IIOCKOCTH KPUBH3HBI — IPOU3BOIUTH
o popmyre (3) Ha Ty ke cxxumaronyro cuity No.

Pambl

9.38 Pacuer Ha MPOYHOCTD IEMEHTOB TPEXIIAPHUPHBIX PaM B UX MJIOCKOCTHU JIOITyCKAETCS
BBITIOJIHATH 11O TPABHJIaM pacyeTa CKaTo-U3THOAEMBIX JIEMEHTOB C PACYETHOU JJIMHOM, paBHOU
JUIMHE T0JIypaMbl IO OCEBOM JIMHUU.

9.39 VcroitunBocTh TIOCKOH (GopMbl  Ae)OPMUPOBAHHS TPEXIIAPHUPHBIX  paM,
3aKpeIUICHHBIX 110 BHEIIHEMY KOHTYpY, Jonyckaercs rnposepsars no 7.20. Ilpu sToMm uig pam u3
IPSIMOJIMHENHBIX JIEMEHTOB, €CJIU YTOJI MEX]Ly OCSIMU pUrestst U cToiku 6osee 130°, u 1uist rHyTO-
KJICCHBIX paM pPacyeTHYIO JUIMHY JIEMEHTa cjelyeT NPUHUMAaTh PABHOM JJIMHE OCEBOW JMHUU
nonxypamsl. Ilpu yrie mexny croiikoil u puresneM mesbie 130° pacueTHyrO NJIUHY pUrens U
CTOMKH CllelyeT IPUHUMATh PaBHOH JUIMHAM MX BHELIHHUX MOAKPEIUIEHHBIX KPOMOK.

Onopsl BO3AYIIHBIX JMHHI dJIeKTPoONepeIaYn

9.40 [1y11 >1EMEHTOB JIEPEBSHHBIX OIOP BO3MYIIHBIX JIMHUHN JIEKTPOIIEpEIauu TOMyCKAeTCs
IPUMEHATH KPYyTJbIi Jiec, muiomartepuans 1 JIK.

9.41 Jlns OCHOBHBIX 3JEMEHTOB ONOpP (CTOEK, NMPHCTABOK, TpaBepC) AWaMeTp OpeBHa B
BepXHEM oTpyOe moimkeH ObITh He MeHee 18 cm mist JIDII nanpsokenuem 110 kB u Beie u He
meHee 16 cm g JIDII nanpskenuem 35 kB u Hioke.

JlnameTp npucTaBoK (MacklHKOB, cBait) onop JIDII Hanpsbkenuem 35 kB u BbIlIe AOKEH
ObITh He MeHee 18 cm. [[nsi BcrioMoraTesbHBIX 3JIEMEHTOB ONOpP JUaMeTp OpeBEH B BEPXHEM
oTpy0e AoKeH ObITh He MeHee 14 cm.

9.42 Comnpsoxenue aiteMenToB ornop JIDII creayeT BHIMOTHITH O6e3 BpyOOK.

9.43 JInametp 60ATOB A0JKEH OBITH HE MeHee 16 MM U He Goee 27 MM.

Koncrpyknuonnbsie TpeGoBaHusi 10 00ecle4eHHMI0 HA/IEKHOCTH JIepPeBSIHHBIX

KOHCTPYKIHUI

9.44 TlpunsATHE KOHCTPYKLHMOHHBIX Mep, OOECMEeYMBAIOUIMX MPOCHIXaHUE 3JIEMEHTOB
JEPEBSIHHBIX KOHCTPYKLUUN M UX 3alUTY OT YBJIAXXHEHHUS, 0053aTeIbHO HE3aBUCHMO OT CpOKa
CITY>KOBI 3JaHUSI UITH COOPY>KEHHSI, @ TAKXKE OT TOT0, IPOU3BOIAT XUMUYECKYIO 3aLIUTY APEBECUHBI
WM HET.

B Tex ciywasx, korja JApeBEeCHMHA MMEET IOBBIIIEHHYIO HAayaJbHYIO BIAXXHOCTh U €€
OBICTpOE MPOCHIXaHUE B KOHCTPYKIIUU 3aTPYAHEHO, a TAK)KE KOI/1a KOHCTPYKIIMOHHBIMH MEpaMu
HENb3sl YCTPAaHUTh IIOCTOSHHOE WIM TEPUOANYECKOE YBIIAXHEHHE JPEBECUHBI, CIEAYET
OPUMEHSTh  XUMHYECKHE  Mepbl  3alliuThl  (KOHCEpBUpPOBaHHE,  AHTHCENTHPOBAHHE,
ruipooOu3aInio, HAHECEHUE BIAro3alluTHBIX MOKPHITUH U Ap.). CKa3aHHOE OTHOCUTCS TaKXke K
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KOHCTPYKIUAM u3 danepsl, LVL u 1pyrux qpeBecHO-TUIMTHBIX MaTepHajoB.

9.45 KoHCTpYKIIMOHHBIE MEPHI JOJKHBI IPEAYCMAaTPUBATh:

a) TNpefAoXpaHEHUE JPEBECHHbl KOHCTPYKLMH OT HENOCPEICTBEHHOIO YBIIaKHEHMS
aTMOC(EepHBIMU OCaJKaMH, TPYHTOBBIMHU M TAJIBIMH BOJAMH (32 UCKIIFOUYSHUEM OTIOpP BO3IYIIHBIX
JUHUHN 3JIEKTpONepeiadut ), SKCILTY TALlMOHHBIMH U IIPOU3BOJICTBEHHBIMU BOJIaMH;

0) cUCTEMaTHYECKYIO IIPOCYIIKY JPEBECUHBI KOHCTPYKIMM IIyTEM CO3/IaHUS OCYIIAIOIIETO
TEMIIepaTypPHO-BIQ)KHOCTHOTO  peXKUMa (€CTECTBEHHAss M IPUHYJUTEIbHAs BEHTHIIALMS
IIOMEILEHUS, YCTPONCTBO B KOHCTPYKLHUAX U YaCTAX 3JaHUM OCYLIAOIIMUX IIPOAYyXOB, a3paTOpOB).

9.46 Hecymme aepeBsiHHbIE KOHCTPYKIMU ((PepMbl, apku, OAJKH W JIp.) JAOKHBI OBITH
OTKPBITBIMHU, XOPOIIO MPOBETPUBAEMBIMH, 110 BO3MOXKHOCTH JOCTYIMHBIMH BO BCEX YaCTAX IS
OCMOTpa, a TaKXe IPOBEIECHUA MNPO(QUIAKTUYECKOIO PEMOHTA, BKJIIOYAIOLIEr0 paldoThl IO
XMMHYECKOM 3aIUTE AIIEMEHTOB KOHCTPYKIIHA.

9.47 B orammBaeMbIX 3/aHUSX U COOPYKEHMSX, NMpH pacnojoxeHnn Hecymux KK
(6astok, paM, apoK  JIp.) YACTUYHO BHYTPHU OTAIUIMBAEMOTO TIOMEIIECHUS, a YACTUYHO CHAPYXKH,
KOHCTPYKLIMU JIOJDKHBI MUMETh INPSIMOYTOJBHOE CIJIOUIHOE CEYEHHWE M YCHUJICHHYIO 3alluTy B
MeCTaX IEpeceYeHUN OrpaXJAIOIIUX KOHCTPYKUMH (CTEH, MEpPEeKpbITUH, MOKpPHITHII) OT
yBIaxxHeHus: 1 ouopaspyuenus (pucynku H.1 u H.2 npunoxenus H).

[Tpu BO3MOKHOCTH, HECYIIIME KOHCTPYKIMH CJIEyeT pacioyiaraTb TaKUM 00pa3oM, 4TOObI
OHH LIEJIMKOM HaXOAMWIMCh MO0 B Ipeiesax OTAaIuIMBaeMOro OMeIleHus, 1100 BHE €ro.

9.48 He nomyckaercsi 3a/enka TOSCOB, OMOPHBIX M IPOMEXKYTOUHBIX Y3JIOB, KOHIIOB
3JIEMEHTOB pelIeTKH ¢GepM B TOJILY CTEH, COBMELICHHBIX IOKPBITUH WM dYepAadHbIX
IIEPEKPBITHM.

OnopHble YacTH HEeCYIIMX KOHCTpYKUUH (pepM, apok, 6aliok U JIp.) IPU UX pa3MEILEeHUH B
THe3/1aX KaMEHHBIX CTEH JIOJDKHBI OBITh OTKPBITHI. 3alpeniaeTcsl 3a/eNbIBaTh HAriIyXo 3a30pbl
MEXJY CTEHKaMd THE3J M OINOPHBIMU YacTAMU KOHCTPYKIHUH KUPIHUYOM, pPACTBOPOM,
repMETU3HUPYIOIIUMU MaTepUaiaMy U T. II.

B HapyXHBIX KaMEHHBIX CTE€HaX OTAIUIMBAEMBIX 3JaHUM M COOPYXKEHUH, a TaKkKe BO
BHYTPEHHUX CTEHaX, pa3JesOIIMX OTaIUIMBaeMble W HEOTAIUIMBaeMble MOMEIICHUS, CTEHKHU
THE3]1 ClielyeT YTeIUIATh BO N30eXaHue uX MpoMep3aHHsi B COOTBETCTBUU C TETJIOTEXHUYECKUM
pacdeTom.

9.49 B otannuBaeMbIX 3[JaHUAX U COOPYKEHUSX HeCylllue KOHCTPYKUUH ((epMbl, apKu U
JIp.), UMEIOIIKE Ha OMOpaxX METAJUTMYECKUE OallIMaKu, CJIeIyeT pacroiaratbh Ha *Keae300€TOHHbBIX
onopax (KOJIOHHAX), MWIACTPaX CTE€H M JIPYT'MX ONOpax, BHICTYMAIOUIMX BHYTPh MOMEILEHUS, a
TaK)K€ Ha Hapy)KHbIe KaMEHHbIE CTEHbl C BBIIEIKON THe3[ (MpU YCIOBUSX, HCKIIOYAIOIIMX
BBINAJICHUE KOHJIEHCATa Ha MeTale).

9.50 B mecrax onmpaHHs HECyIIMX KOHCTPYKIMH Ha (YHIAMEHT, KaMEHHBIE CTEHBI,
OWIACTPBI, JKEJIe300€TOHHBIE KOJOHHBI MEXIY JPEeBECMHOM KOHCTpyKUMH U  Oonee
TEIUIONPOBOAHBIM MaTEPUAIOM OTIOPHI CIIEAYET BBOAUTH TMAPOU30JISLIUOHHBIE TPOKIAIKH.

B Tom cnywae, eciM OMNOpPHYIO 4YacTh HECYIIMX KOHCTPYKLMH YCTaHAaBIUBAIOT Ha
JEPEBSIHHbIE TOAKIAAKUA (MOAYIIKH), TIOCIENIHUE TaKkKe CcIeayeT OTIeNsITh OoT Ooiee
TEIUIONPOBOJAHOTO MaTepHuaja OINopbl TUAPOU3OJSAIMOHHBIMU TMpokiaakamu. [loakmaaku
(TOmyIIKM) CIIEAYeT W3TOTABIMBATh W3 JPEBECHHBI TBEPABIX JIMCTBEHHBIX IOPOI U
KOHCEPBUPOBATh HEBBIMBIBAEMBIMU WJIM TPYTHOBBIMBIBAEMBIMH OMO3ALIUTHBIMUA COCTaBAMHU.

9.51 Tlpwm sKcIuTyaTanuu KOHCTPYKITUIA B YCIIOBHSX, TI€ BO3MOXKHO BBITIa/ICHHE KOHIEHCATa
Ha METAJUTMYECKUX MOBEPXHOCTSX, CIEAyeT IPUHUMATh MEphI IO PEAOXPAHEHUIO IPEBECUHBI OT
YBIQKHEHUS B MECTaX KOHTAaKTa C METa/UNIMYECKUMHU KPENeKHbIMH 3J€MEHTaMHU (HAaKIaJIKH,
YTOJIKH, IANHObI 10 60ATHI U TIp.). [ 3TOr0 MeX 1y IPEeBECHHON U METANTHYECKUM 3JIEMEHTOM
clelyeT BBOJUTH THUIPOU3OJSIIMOHHBIA CIOM (MAacTUYHBbIE WM CaMOKJICIOIIMECS JICHTOYHbIE
TePMETHUKH, SJACTUYHbIC MPOKIIAJKH WIN YIIJIOTHUTEIbHBIC JICHTHI).

9.52 Ilpu pacnoyoXeHU! ACPEBSIHHBIX paM, apoK U CTOEK (KOJIOHH) BHYTPU MOMEIICHUH
o0pe3 omopsl CleayeT YCTpauBaThb HAa TaKOW BBICOTE OT YpPOBHS I0JIa, YTOOBI B Ipolecce
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JKCIITyaTaluy UCKJII0YaIach BO3MOXKHOCTD YBJIAKHEHHS OITOPHOTO y3JIa.

B Tom ciyuae, eciu onopHas 4acTh HECyIIEH KOHCTPYKLMH HAaXOJIUTCS HA OTKPBITOM
BO3JyXe, o0pe3 ¢QyHAaMEeHTa AOKEH OBITh YCTPOEH TaKuM 00pa3oM, 4TOOBI oOecreunBasIcs
OBICTPBIN OTBOJ BOJBI, MOMAAIONICH Ha HETO B BHJIE aTMOC(EPHBIX OCAIKOB, U HUCKIIOYAJIOCh
3aTOIUICHUE ONIOPHOIO y3J1a JOXKAEBBIMU U TAJIBIMHA BOJAMH.

9.53 Ilpu opraHmzanuy BHYTPEHHETO BOJOOTBOAA BOJONPHUEMHBIE BOPOHKH CIIEIyeT
pacrioylaraTb TakuM o00pa3oM, 4YTOObI B cCilyyae IpPOTE€YEK BOJAAa HE IOMajana Ha HECyIue
KOHCTPYKLIUH.

9.54 B 31aHusAX U COOPYKEHUAX C MOBBIIICHHON OTHOCHTEIBHON BIIAXKHOCTBIO BO3yXa
(6onmee 85 %), a TakxKe C CHIBHOH M CpeIHEH XUMHUYECKH arpecCUBHOW Cpelod Hecylue
JEPEBSIHHBIE KOHCTPYKLMHM [JOJDKHBI MMETh CIUIONIHOE CEYEHHE M MUHUMAJIbHOE YHCIIO
METAJIIIMYECKUX DJIEMEHTOB.

B 31aHMSAX ¢ XUMUYECKH arpECCUBHOM CPENON CIEAyeT TaKKEe OrPaHUYMBATH IPUMEHEHUE
CKBO3HBIX HECYIIMX KOHCTPYKIMHA HM3-32 HAIWYHS OOJBIIOrO YMCIAa MPOMEXYTOUYHBIX Y3JIOB U
OTKPBITBIX TOPU3OHTAJIbHBIX M HAKJIOHHBIX I'DAaHEH y JAEPEBSHHBIX JJIEMEHTOB PEIIECTKH, Ha
KOTOPBIX CKaIUIMBAETCS XUMUYECKH arpeCcCUBHAs MbLIb.

9.55 Hecymue KOHCTPYKIMH, SKCIUTyaTUPYEMble Ha OTKPBITOM BO3AyX€, JOJKHBI UMETh
CIUIOITHOE€ MAaCCHBHOE CEYCHHE W M3TOTaBIMBAThCA U3 OpycheB, kpyrioro Jyeca, JK mmm LVL.
KoHcTpykuuu u3 OpycheB MM KpPYIJIOro Jieca cielyeT HPOEKTHPOBATh C 3a30paMHM MEXIy
9JIEMEHTAaMH BHE 30H COEAMHEHUH, KOTOpPBIE CIIOCOOCTBYIOT 0ojiee OBICTPOMY BBICBIXaHUIO
JPEBECHUHBI B IIPOLIECCE DKCILTyaTaliH.

B OTKpBITBIX COOPYXKEHHSIX HEOOXOAMMO HCIOJB30BaTh CPEACTBA, MPEAOXPaHSIOLINE
JIepeBsHHBIE 3JIEMEHThI KOHCTPYKLHUI OT MPSAMOTo IONAAaHus HA HUX aTMOC(EpHON BiIary.

JUist 3aUThI OT aTMOC(EPHBIX OCAIKOB OTKPBITHIE TOPU3OHTAIBHBIC W HAKIIOHHBIE TPaHH
OTBETCTBEHHBIX HECYIIUX KOHCTPYKLIMH CleyeT 3alluIaTh OOIIMBKaMU, KOHCEPBHUPYIOLIUMHU
OMO3aIUTHBIMUA COCTaBaMHM, KO3BIPbKaMH M3 aTMOC(HEPO- ¥ KOPPO3HECTOMKOTO MaTepHala.

9.56 OropHbIe YaCTH U Y3JIOBbIE COEAMHEHUS HECYIIUX KOHCTPYKLUH, SKCIUTyaTHpyeMble
Ha OTKPBITOM BO3[yX€ WM B 3[JaHUSX C MOBBIIICHHOW OTHOCHTEIBHOM BIAKHOCTBHIO BO3/YyXa,
clleflyeT MPOeKTUPOBATh TAaKUM 00pa3oM, YTOOBI KOHIIBI JIEMEHTOB ObLIN MPOBETPUBAEMBIMU U
MMeJM MUHUMAJIbHYIO IUIOIIAb KOHTAKTa ¢ MeTauioM. He nomyckaercs UCIoIb30BaHUE TITYXHX
METAJUINYECKUX OalIMaKoB MPHU ONMMPAHUU HECYIIMX KOHCTPYKUMH Ha (pyHIaMEHT B OMOPHBIX
y37ax apokK, pam U Jp.

9.57 B Tex 3maHMsX, TJe€ BO3MOXHO O00pa3oBaHME KOHJAEHCaTa Ha IOTOJOYHBIX
MOBEPXHOCTAX, BEPXHUE IPaHM HECYHIMX KOHCTPYKIUH (depm, paM, apok U Jip.), Ha KOTOpbIE
ONMPAIOTCS IUINTHI TOKPBITHM, CIE€AyeT 3allMIaTh JOCKaMU TOJNIIUMHOW He MeHee 30 MM,
KOHCEPBUPOBAaHHBIMU  HEBBIMBIBAEMBIMU  WJIM TPYJHO BBIMBIBAEMBIMH  OHO3AIIUTHBIMU
COCTaBaMH, C OCIEAYIOLIEN YKIIaJAKOU IIOBEPXY CAMOKJICIOLIENCS TEPMETU3UPYIOIEH JIEHThI WIIN
MOJIJIABIISIEMOT0 PYJIOHHOTO THAPOU3OJIALIMOHHOIO MaTepuaa.

VY CTpONCTBO €HJI0B B COBMELICHHBIX ITIOKPBITUAX HE JOITYCKAETCsl.

9.58 B orpaxgaromux KOHCTPYKIHUSAX OTAITMBAEMBIX 3/IaHUI U COOPYKEHHUH JTIOJKHO OBITH
MCKJIIOUEHO BJIAarOHaKOIUIEHUE B MPOLIECCE IKCILTyaTall|u.

B maHensix cTeH M MIUTAaX MOKPBITUI B ClIy4asX, MPEIyCMOTPEHHBIX TEIJIOTEXHUYECKUM
pacueToM, clelyeT peayCcMaTprUBaTh NCII0JIb30BaHNE TAPOU30JISILIMOHHOTO CIIOS.

[Tpu ucnonp30BaHUM ISl HAPYKHOW OOIIMBKU CTEHOBBIX MaHENEH OTalIMBa€MbIX 3JaHUI
apOHENPOHHUIIAEMBIX MaTEPUAIOB MEX/1y OOIIMBKOM U YTEIUTUTENEM CIIeyeT MpelyCMaTpUBaTh
BEHTUJISILIUOHHBIN MPOIYX.

9.59 Ilapou3omsuui0 OTpaKJAOUIMX KOHCTPYKLMH CIEAyeT IperycMaTpuBaTh U3
PYJIOHHBIX W ITUIEHOYHBIX MaTepuanoB. [lpu 3TOM mapoH30JALMOHHBIA CIOW TOJIKEH OBITh
CIUIOIIHBIM M HENPEPBIBHBIM (pYJIOHHBIE MOJOTHUIIA CKIEUBAIOT, IUIEHKW CBapUBAIOT WIIU
CKJIEMBAIOT) U YKJIa/IbIBATHCSl MKy KapKacoM M BHYTPEHHEH OOIIMBKOM.

9.60 BentunupoBaHue IJIUT MOKPHITUS MO PYJIOHHYIO KPOBIIO CIIEAYyET OCYIIECTBIATH
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4epe3 MPOAYXH, CIICIHAIBHO YCTPAaHBaeMble MEX/y Hapy»KHOH OOIIMBKOW M yTEITUTEIICM.

B miuTax MOKPBITHS TMOA  KPOBJIIO W3 BOJHUCTBIX JIUCTOB, NPO(GHUINPOBAHHOTO
METaJUTMYECKOr0 HACTWIa TaKue NPOJAyXH He ycTpauBaioT. KapHHM3HBIN y3en JOMKeH ObITh
CIPOCKTHPOBAH TaKUM 00pa3oM, YTOOBI HAPY)KHBIM BO3AyX HMMeN CBOOOJHBIA JOCTYI IOJ
KpOBEJIbHBIC JICTH. He Iomyckaercs 3aKkpblBaTh CHApYXH IOJKPOBEIBHOE IPOCTPAHCTBO OT
3alyBaHUs CHETa C TIOMOIIbIO TpeOeHOK 03 OCTaBIICHUS MPOYXOB I BEHTUIISIHH.

9.61 He nomyckaercs ycTaHaBIMBaTh MaHedn Ha (yHIaMEHT (LOKOJIbHYH CTCHOBYIO
HaHeHB) oe3 NPOKIAAKU THUAPOU3OJIINUOHHOTO CJI0A, IEPMCTU3AIIMU U YTCIIJICHHA IIBOB MCIKIY
HHUMH.

9.62 B nensx mpeaoxpaHeHus HapyKHBIX CTEH OT HAMOKAHHUS PACCTOSIHAE OT OTMOCTKH JI0
HHM3a MaHeneil JOKHO ObiTh He MeHee 40 cM, a BBIHOC KapHH3a (CBEC KPOBIH) IIpH
HEOPTaHW30BaHHOM BOJI00TBOIE — He MeHee 50 cM.

10 MMoxkapHo-TeXHUYeCKHE TPeOOBAHUS K KOHCTPYKLIMAM U3 ipeBeCUHbI

10.1 B cnydasx, npeayCMOTPEHHBIX MPOTHUBOIOKAPHBIMU TPEOOBAHUSIMH JCHCTBYIOIINX
HOPMATUBHBIX JJOKYMEHTOB, ACPEBSHHBIE KOHCTPYKLIMHU JOJDKHBI OBITH 3alpOCKTUPOBAHBI U
BBIMIOJTHEHBl € TPEJEIOM  OTHECTOMKOCTM M IOKa3aTeleM [OXapHOH  OMacHOCTH,
peraaMeHTHPyEeMbIMU 3TUMU TPEOOBAaHUSMHU.

IIpenes oruecToMKOCTH

10.2 [Ipenen orHeCTOWKOCTH OompenenstoT no meroaam, yctanoieHHbIM ['OCT 30247.0 u
I'OCT 30247.1.

10.3 J[lomyckaercss mpeaen OrHECTOMKOCTH JCPEBSHHBIX HJIEMEHTOB KOHCTPYKLUI
yCTaHABJIMBATh PACUETHHIM ITyTEM Ha OCHOBE 3aKOHOMEpPHOCTEH OOyriMBaHUS M MPOTrpeBa UX
CEUEHMH B YCIIOBHMSX CTaHAAPTHOTO TEIUIOBOIO Bo3eicTBusA, pernameHntupyemoro I'OCT
30247.0, u ¢ y4eToM NpeIeNIbHbIX COCTOSHUI 10 OrHecToMKocTH, pernameHtupyeMbix I'OCT
30247.1

10.4 OcHOBHBIMH 3aKOHOMEPHOCTSIMH, HEOOXOIMMBIMH JJIsi pacueTa IpelesioB
OTHECTOWKOCTH JAEPEBSIHHBIX KOHCTPYKLUH, SIBISIFOTCSL:

- TeMIiepaTypa Hadajaa oOyTJIMBaHUs APEBECHHBI, KoTopas cocTasisieT 270 °C;

- JIOCTHKEHHUE ITOW TEMIIEPATYPhI HAa IOBEPXHOCTU APEBECUHBI Uepe3 4 MUH IOCIIE Havana
CTaH/IapTHOIO TEIUIOBOTO BO3/AEUCTBHUS M10XKAPa;

- YCIIOBHas CKOpPOCTb OOYIJIMBaHUS (CKOPOCTb MepeMelleHus (QpoHTa OOYIJIMBaHUSA),
BKJIIOYAIOAs] BJIMSIHUE YTJIOBBIX 3aKpYIJIEHUH, KOTOPYIO [UIsl JIPEBECHHBI XBOWHBIX MOPOJ
cleayeT MPUHUMATh MOCTOSHHOM, paBHOM 0,7 MM/MUH;

- CHW)KEHHE TEeMIepaTypbl JPEBECHHBbl IO THIEPOOTUYECKOMY 3aKOHY 3a (pOHTOM
00yTIHMBaHUs.

10.5 I'lpu pacyere Ha OTHECTOMKOCTH CIIEAYET YYUTHIBATH TOJIBKO IOCTOSIHHBIC U BPEMEHHBIE
JUINTEIbHBIE HATPY3KH.

10.6 BcenencTBrie HepaBHOMEPHOTO pacpeesIeH s TEMITEPATYP 110 CEYSHHUIO IPEBECHHBI 32
(bpoHTOM 00YIITUBaHMS IIPU OTIPE/ICIIEHUH T€OMETPUIECKUX Pa3MEPOB CEUSHHS B JTF000 MOMEHT
BPEMEHN OTHEBOT'O BO3JIEHMCTBHS CIIEyET MCKIIOUUTh CIOW ApeBeCHHBI, Ieperperoil Boime 100
°C, npeBecuHBI C YYETOM YIJIOBBIX 3aKPYIJIEHUHN TONILUHON 7 MM.

10.7 PacdeTrHOE COMpPOTHBIICHHE IPEBECHHBI B YCIOBHAX TOXapa Ry BBUUCIAIOT TIO
bopmye

Ru = R Myalym, (94)
rae My = 0,8 — ¢ yuerom murensHOCTH Tokapa oT 15 mo 120 muH;

Ym = 1.

10.8 Pacyer Ha MPOYHOCTH B YCIOBHSAX ITOXKapa BHIMOJHSIOT 10 METOIY d(PPEKTHBHOTO
CEUeHHsI, YMEHBIIICHHOTO C Yy4eTOM OOYyTJIMBaHMUsS, BKIIOYAsl BIUSHHUE YTJIOBBIX 3aKpYyTJICHUH, U

neperpetoro cios apesecuns (10.6).
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10.9 Ilpenen orHeCTOMKOCTH Y3JI0B COEAMHEHUS DIIEMEHTOB U OTIOPHBIX Y3JI0B JePEBSIHHBIX
KOHCTPYKLIMH, B TOM YHCJIE€ C IPUMEHEHHEM METAJUIMYECKUX M HEMETANIMYECKUX JeTaleil u
3JIEMEHTOB, JI0JKEH ObITh HE HUXKE TpeOyeMoro npejiesa OrHeCTOMKOCTH KOHCTPYKIIMU B LIETIOM.

[ToBbIIeHNE Mpesena OrHECTOUKOCTH JIEPEBSIHHBIX 3JIEMEHTOB KOHCTPYKLIHMHU U y3JIOB UX
COCIMHEHUS] JTOCTUTaeTCsl MyTEeM YBEJIMYEHHUS pPa3MEpPOB HX CEUCHUsS, MPUMEHEHUS CPE/ICTB
OTHE3AIIUTHl WM TEIUIOU3OJMPYIOUIMX MaTeprajoB © OOJHMIIOBOK, B TOM 4YHCIE U3
MUJIOMaTEPUAIOB.

10.10 OGecnieuenue TpeOyeMoil OrHECTOWMKOCTH METAITMUECKUX 3JIEMEHTOB KOHCTPYKLIUH
U Y3JIOB COEJIMHEHUS 3JIEMEHTOB KOHCTPYKIUH, BBIMOJIHEHHBIX C MPUMEHEHHUEM METAITTNYECKUX
3aKJIQAHBIX JIeTalieil, MOXKeT ObITh JOCTHUTHYTO CPEACTBaMH, aHAJIOTUYHBIMU YKa3aHHbIM B 10.9.
[Tpu sTOM TeMmmeparypa MeTajljla B MECTaX COIPUKOCHOBEHUS C IPEBECHHOM, BO M30ekKaHUE ee
BO3TOpaHUsI K MOMEHTY BPEMEHH, COOTBETCTBYIOIIEMY TpeOyeMOMy Mpeaey OrHECTOMKOCTH, He
nospkHa npeBbimath 270 °C.

10.11 TIIpm ompeneneHUH OTHECTOMKOCTH COCAMHEHUN HAa BKJICCHHBIX CTCPKHSIX,
BCJIC/ICTBUE HEPaBHOMEPHOTO pacIpeleeHHs] TeMmmepaTyp, pacCTOSHUE OT TPaHMIIbI
00yTJIMBaHUS 10 KJIEEBOTO IIBA MEXAY JPEBECHHON M BKJICEHHBIM CTEPKHEM B 30HE PAacUETHOM
IyOMHBI BKJIEMBAHUS K MOMEHTY BPEMEHH, COOTBETCTBYIOIIEMY TpeOyeMoMy mpenery
OTHECTOMKOCTH, JJOJKHO OBITh HE MeHee 20 MM.

10.12 B KOHCTPYKLHMSAX COCTaBHOT'O WJIM KOPOOUATOTO CEUYECHHUS OTKPBITHIC (HE3aMKHYTHIC)
3a30pBl MEXKY IETHHBIMH JIEMEHTaMU CEUSHHsI HE TIOJDKHBI IPEBBIIIATE 7 MM, a 3a30pbI Oojee 7
MM JOJDKHBI OBITh 3aMKHYTHI MPOJOJIBHBIMU JuadparMaMu TOJIIUMHON, oOecrneyuBaroeit
HEpPacIpOCTPAaHEHUE OTHS B 3a30p B TCUCHHE BPEMEHU TpeOyeMOoTo mpejieina OTHECTOMKOCTH.

ITo:xkapHasi OIACHOCTH KOHCTPYKIMH

10.13 Iloka3areneM MOKapHOM OMACHOCTH KOHCTPYKLUH SIBISETCS KJIACC UX IOXKapHOH
OIACHOCTH, KOTOphIi cienyet onpenensats no I'OCT 30403.

10.14 [IpeBecuHa siBisieTcs roprounM MatepuainoM. HesamuiieHHas ApeBecMHa OTHOCUTCS
K KJIacCy I0KapHOW OMNAacHOCTH D3JEMEHTOB KOHCTpykuuu K3, He3aBUCMMO OT BpEMEHHU
BO3/ICUCTBUS OrHA U TpeOyeMOoro npejena uX OrHeCTOMKOCTH.

10.15 CHmxeHune mokapHOH onacHOCTH (TIOBBIIIEHHUE Kilacca oxapHo ornacHocTH 110 KO,
K1, mmu K2) anemMeHTOB KOHCTPYKIMM M3 JIPEBECHHBI JOCTUIAETCA IPUMEHEHUEM CPEICTB
orse3amuTsl. HekoTopsie u3 cpeicTB OrHe3anThl, 0COOEHHO KOHCTPYKIIMOHHBIE, YBEIUYUBAIOT
IIpeel OTHECTOMKOCTU KOHCTPYKIUH.

10.16 B xadecTBe OrHE3aNIMTHI JUIS JPEBECHHBI CIEIyeT MPUMEHSTh OTHE3aIIUTHBIE
coctaBsl (ganee — OC) I u Il rpynn orHe3amuTHON 3 HEKTUBHOCTH, KOTOPYIO ONPENENSIOT Iy TeM
MaJOMacIITa0HBIX JIAOOPAaTOPHBIX HCIBITAHUNW, a Takke CepTU(UIMPOBAHHBIE COCTAaBbI,
oOecrnieunBaromue TpeOyeMblil Kiacc MOXKAPHONW OMNACHOCTH 3aIIMIIAEMBIX KOHCTPYKIIHH,
MOJITBEP>K/IEHHBIN ITyTEM MTPOBEICHUSI OTHEBBIX UCIBITAHUI Ha MOKAPHYIO OMACHOCTb.

10.17 JlanHble Ui ompenesieHus MoKa3zaTesell MoKapHOM OMacHOCTH KOHCTPYKIMHA MpHU
WCIIOJIb30BAHUHA KOHKPETHBIX CPEJICTB OTHE3AIIUTHl JOJDKHBI IPENOCTaBIATh IOCTABIIMKA
CPEICTB OTHE3AIHUTHI.

10.18 IMpumenenne KJIK Bo MHOTHX cCiydasx CBsI3aHO C BBICOKUMH TPEOOBaHHSIMHU K HX
BHEIIHEMY BHJy, IO3TOMY OIHE3AIUTHBIE COCTAaBbl B 3THUX CIIy4asX JIOJDKHBI COXPaHATh
€CTECTBEHHYIO TEKCTYPY JAPEBECHHBI.

10.19 ITpu BeIOOpe OC crieayeT yuuThIBaTh JaHHBIE O HEOOXOIMMOCTH UX MEPUOANYECKOMN
3aMEHBbl WM BOCCTAaHOBJIEHUS M O HEIONYCTUMOCTH MX IIPUMEHEHUH B MECTAX, UCKIIFOYAOIINX
BBITIOJIHEHHE 3TUX ONepaluii, a Takke TpeOoBaHUs 00 WX COOTBETCTBMM HOpPMaM IpPUMEHEHHUs
OT/IEJIOYHBIX MAaTEPHUAIIOB.
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Orxe3anuTHbIC COCTABBI

10.20 B 3aBucumocTu ot coctaBa u cBoiicTB OC moapasaensior Ha CIEAYIONIIe BUIbL:

- JIaK{ OTHE3alUTHbIE, 00pa3yolIe Ha 3alUIIaeMOil TOBEPXHOCTU TOHKYIO MIPO3PaYHYIO
IUICHKY;

- KpacKd OrHe3allMTHble, OoOpa3ylollie Ha 3alldlaeMON MOBEPXHOCTH TOHKYIO
HEIPO3pavyHYIO IVICHKY;

- macTbl, 0OMa3KH OTHE3alIUTHbIE, 00pa3ylollhe Ha 3alIUIAeMON IOBEPXHOCTHU CIIOM
MOKPBITHS OOJIBIIEH TOIIIUHBI, YEM JIAKU U KPACKH;

- COCTaBBbI IPOMUTOYHBIE, B TOM YHCJIE OTHEOMO3ALUTHBIE;

- COCTaBbl KOMOMHUPOBAaHHBIE OTHE3AIIUTHBIC, IPEACTABIISIOIINE CO0O0M KOMITIEKC U3 2 WK
6onee BuoB OC, HaHECEHHE KaXKI0T0 U3 KOTOPBIX Ha 3alllMIIaeMYO IIOBEPXHOCTh OCYILIECTBISIOT
II0CJIEI0BATEIBHO.

10.21 B 3aBucumMocTH 0T ycioBuii 3kcruryaranui OC 1o npeIHa3sHaYeHHIO MTOAPa3IeISIFOT
Ha CJIeAYIOIlHE:

- Ha OTKPBITOM BO3/yX€ WU TO]l HABECOM;

- B 3aKPbITOM HEOTAIJIMBAEMOM ITOMEILEHUU;

- 3aKPBITOM OTAINTUBAEMOM MOMEIIECHUU;

- HHBIX CHEIHAIbHO OTOBOPEHHBIX YCIOBUSX.

10.22 OC, B 3aBUCMMOCTH OT YCTOMYMBOCTH K BO3JICHCTBHUIO arpeccHBHBIX (DaKTOPOB,
MOAPA3IECIAI0T Ha CTOMKUE U HECTOMKHE K arpeCCUBHOM CpeJie.

10.23 Ilpomutouynbie OC mnoapaszensioT Ha COCTaBbl, MpelHA3HAYEHHbIC I
MOBEPXHOCTHOM U INTyOOKOH HPOMUTKH.

10.24 K npumenenuto pomyckaroTcsi OC, KOTOpbIE MPOULIM B YCTAHOBICHHOM MOPSIKE
CepTUPUKALMIO U HOIHOCHbIO COOTBETCTBYIOT TPEOOBAHHUSM TEXHUYECKOM JOKYMEHTAIINH.

10.25 Hanecenune OC oCyUIeCTBIAIOT Ha MOATOTOBIECHHYIO IOBEPXHOCTh OOBEKTOB
OTHE3AILIUTHI ¢ COOJII0ICHUEM YKa3aHHOW TEXHOJIOIMH U yciaoBuil HaHneceHus. Hanecenne OC Ha
MOBEPXHOCTH, paHee 00paboTaHHbIE MPONUTOYHBIMU, TAKOKPACOYHBIMU M JPYTUMH COCTaBaMU, B
oM ymciie OC 1pyrux Mapok, JOIYyCKAeTCsl IPH MOJIOKHUTENbHBIX pe3ybTaTax UCCIeI0BaHUI Ha
UX COBMECTHUMOCTD.

10.26 OC nomyckaercss IPUMEHATh C MaTepUalaMH (JIOTIOIHUTEILHBIMU TIOKPBITHUSIMH ),
o0ecrneunBaOIUMU  MPHJAHUE  JEKOPaTHUBHOTO  BUJAa WJIM  aTMOC(epOyCTOHYHMBOCTU
OTHE3ALIUTHOMY CJOI0. B 3TOM ciyyae OrHe3aluTHbIE XapaKTEPUCTUKU JIOJKHBI OBITh
ONpeseNieHbl Il  CHUCTeMbl (OTHE3aIUMTHBIA CJOM IUIIOC IOBEPXHOCTHBIM  ciloif), a
PEKOMEH1yeMbIi MOBEPXHOCTHBIN MaTepual yKa3aH B TEXHUYECKOW IOKyMEHTAllMU Ha CPEJCTBO
OTHE3aIIUTHI.

10.27 OC, cpok ciry»O0bl OTHE3aIMUTHOW 00pabOTKH KOTOPBIMH YCTaHOBIIEH OoJiee 1 rofa,
JIOJDKHBI  BBIACP)KUBATh HUCHBITAHUS HAa YCTOHYMBOCTh K cTapeHHMI0. KoHTposb KauecTBa
BBIMIOJTHEHHBIX pa0bOT BKIIIOYAET MPOBEPKY COCTOSHUS OTHE3AIUIIIEHHON TOBEPXHOCTH (HaIHune
NeGeKTOB U MOBPEXKJEHHH), COOMIOACHHS TEXHOJOTUM HAHECEHHs, KauyeCTBEHHYIO OLEHKY
OTHE3aLIUTHON 00pabOTKH.
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IIpunoxenne A
Knaccupukauus KieeHOH ApeBeCHHbI

A.1 IK noapazaenstoT (kaaccu(puIUpyroT) IO CIEAYIOUIMM OCHOBHBIM MPU3HAKAM:

- (pyHKUIIMOHANBHOE Ha3HAYCHUE;

- YCIIOBUS DKCIUTyaTaluy;

- CPOK CITYKOBI.

A.2 Tlo ¢ynkumonanpHoMy Ha3HadeHuto JIK mompasnensior Ha Kjacchl ¢ y4eTOM ypPOBHS
OTBETCTBEHHOCTH 3/1aHUH U coopyxeHuit corstacHo ['OCT 27751 u Busa u nposera KOHCTPYKIIHA.

XapaKTepUCTUKHU KITacCOB (PyHKIIMOHAIBHOTO HA3HAYEHUS MPUBEIEHBI B Tabmume A.1l.

Jlis pa3nuyYHBIX 3J€MEHTOB 3[IaHUI MPUMEHSIOT pa3jiMyHble KJIAacChl (PYHKIIMOHAIBHOIO
Ha3Ha4YECHMSI.

Taonuma A.l

O6o3HaueHne Kiacca OO01mas xapakTeprucTHKa Ki1acca
(YHKIMOHAILHOTO
Ha3HAYCHUS
la Hecymue xorcTpyKnmu ¢ npoaeramu 6oee 100 M; MadThl 1 OalTHU BRICOTOM
6onee 60 M
Hecymue koHCTpyKIMU U1 31aHUNA My3€€B, CIIOPTUBHO-3PEIUIIHBIX
1 00BEKTOB U TOPIOBBIX MPEANPUATHH C MACCOBBIM IPEObIBAHNUEM JIIOACH, a
16 TaK)Ke COOpYyKeHHH ¢ mponeramu Oonee 60 M st koHCTpyKIwid u3 K 1 40 m
— U3 1CJLHOM JPEBECUHBI U IPEBECHBIX MATEPUAJIOB; MauT U OallleH BICOTON
Oonee 40 m
2a Hecymme KoHCTpYKITMY TFOOBIX opM, HE BOIIEAIIHE B Kiacchl 1a, 10,20 u 3
2 KoncTpykuun cTeH 30aHUi 1 COOPYKEHUH Pa3NUIHOro Ha3HAuYCHUs, HE
20 BoOIlIeIINE B 3-i1 Kitacc
KoHCTpyKITMU MOKPHITHI B IEPEKPHITUI TpoJieTaMH He boee 7,5 M

KoncTpykuun Tennui, NapHUKOB, MOOWIIBHBIX 3/1aHUH (COOpHO-pa300pHbBIE U
3 KOHTEHHEPHOTO THIIA); CKJIaJI0B BPEMEHHOT'O COJIEpKaHus; OBITOBOK
BaXTOBOTO MEPCOHANA U JIPYTUX NOJOOHBIX COOPYKEHHUI ¢ OrpaHHYEHHBIMU
CPOKaMH CJIy>KObl U IpeObIBaHuUs B HUX JIIOJCH

IIpumeuanus

1 OObBeKTHl € BBICOKHM YPOBHEM OTBETCTBEHHOCTH, NPH IPOEKTHPOBAHWM M CTPOHUTEIBCTBE KOTOPBIX
HCTONB3YIOT TNPUHIUINAILHO HOBBIE KOHCTPYKTHUBHBIE PEIIEHHs, HE IMPOLIEAININE IMPOBEPKY B IPAKTUKE
CTPOUTENBCTBA U SKCIUTyaTaIl|H, IOJDKHBI OBITh OTHECEHBI K KiacCy (hyHKIIMOHAIBHOTO Ha3HAYCHHUS la.

2 Jlns coopyskeHn# 1-ro Kiacca, Ipu MPOSKTUPOBAHNH KOTOPHIX MCIOJIB30BaHbl HEAIPOOMPOBAHHBIE paHee
WM HEOCBOEHHBIE MPOU3BOJICTBOM KOHCTPYKTHUBHBIE PELIEHUS WM Ui KOTOPBIX HE CYHIECTBYET HaJeXHBIX
METOJIOB pacyera, HEOOXOANMO HCIIOIb30BaTh IAHHBIE SKCHEPHUMEHTAIBHBIX HCCIENOBAaHWN HAa MOJIEISIX MIN
HATYPHBIX KOHCTPYKIUSX.

A.3 B 3aBUCHMMOCTM OT YCJIOBHMH OJKCIUTyaTalliM KOHCTPYKIIMM OTHOCST K KiaccaM
OKCIUTyaTaIliH, YYUTBHIBAOIIMM JKCIUTyaTaIllMOHHBIC TapaMeTPhl OTHOCHUTEIBHON BIIAXKHOCTH,
TEMIEpaTypbl BO3JyXa B 30HE pACIONOXKEHHUS KOHCTPYKIUH, XapaKTepHbIE YCIOBUS
OKCILTyaTaIUH (B 3aKPBITHIX M OTKPBITHIX YCIIOBUSX).

OnpenensironyM  MapaMeTpoM SIBISETCS  OKCIUTyaTallMOHHAs BIAXXHOCTh JIPEBECHHBI
(Tabmunia 1), KOTOPYIO YCIOBHO MOXHO TPHUHSTH PABHOW PaBHOBECHOW BIAKHOCTU JIPEBECHHBI
(pucynok A.1).

VYuyeT KIaccoB yCJIOBHM IKCIUTyaTaIlldd OCYIIECTBIISIIOT U1 Ha3HauYeHUsI KOA(DPHUIIMEHTOB
YCIIOBUSI Pa0OTHI K PACYETHBIM COMPOTUBICHHUSIM JIPEBECHHBI, BRIOOpA THIA KIIEEB U 3alIUTHBIX
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MaTepuasoB IMPH MPOEKTUPOBAHWU KOHCTPYKIMH, a Takke JJi1 BBHIOOpA CHCTEMBI KOHTPOJIS

v
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Pucynok A.1 — lnarpamma paBHOBECHOI BJIA’KHOCTH JPeBeCHHBI

ydyera KJIacCOB YCJIOBUH OJKCIUIyaTalldd @pU MPOEKTUPOBAHUM U

Onumre A.2.

A.4 Tlpumepsl
U3rOTOBJICHUH KOHCTPYKLUH NPUBE/IEHBI B Ta!
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Kitace ycnosuii JlonoHUTEIbHASA XapaKTepHUCTUKA OcobeHHOCTh IIpumevanus
JKCILTyaTallu YCIJIOBHUH 3KCITyaTallii KOHCTPYKLUH | ydeTa KJIaccoB Ipu
Ocuognoit | [Tonkmace pacuere
KJ1ace KOHCTPYKUUU
IIpu cyxom pexume NOMEIEHUH ¢ IIpumenenue
la OTHOCHUTEIILHOM BJIAXKHOCTBIO KK ne
BO3/1yXa B OTOIHUTEIbHBINA CE30H JIOITyCKaeTCst
menee 40 %
1 = OKcmTyaTaluoHHas
IIpu cyxom pexxnuMe NoMeIeHni —
BIIQKHOCTh
OTHOCHUTEJIbHAS BIIAXKHOCTH BO3/TyXa B
16 - . o JIPEBECHUHBI HE
OTONHTENBHBIA ce30H oT 40 % 10 o
0 npessitiaet 12 %
50% _
m.=1
21 IIpu HOpMaIBLHOM peXxUME
5 ' MMOMEIICHUI
29 ITox HaBecoM B cyXxoi 30HE
' BJIaYKHOCTH
31 [Ipu BnaxxHOM pexxume OKcmTyaTaluoHHas
' OTAIlJIMBAEMBIX ITOMEIIEHUH BJIQKHOCTb
3 ITox HaBecoM B HOpMAJIBHOM 30HE JIPEBECUHBI HE
3.2 BIIAXKHOCTH npeBsimaet 15 %
m: = 0,9
4ol ITpu MOKpOM pexuMe IKCIUTyaTalun
) MTOMEIEHUH
OKCIuTyaTaruoHHast
IIpu uCKyCCTBEHHBIX
BII&KHOCTh
4a.2 TEIUIOBLIZCIIEHNSX B
4a JIPEBECUHBI HE
HEOTAaIlJIMBAEMBIX TOMEIICHHUSIX 0
[Tox HaBecoM BO BIaXHOU 30HE npebiact 20 %
4a.3 m, = 0,85
4 BJIQ)KHOCTH
4a.4 B OTKpBITBIX aTMOC(EPHBIX YCIOBHUIX
46.1 IIpu KOHTaKTE C IPYHTOM OKcCITyaTalMoOHHAs
BII&KHOCTh
46 IIPEBECUHBI MOXKET
46.2 B Bone P 0
npesbimath 20 %
ms = 0,75

A.5 Heobxonumble Mepbl MO 00ECHEUEHHUIO JIOJTOBEYHOCTH KOHCTPYKUMH 3JaHUN U
COOPYXKEHHH ¢ yUeTOM KOHKPETHBIX YCIOBUN AKCIUTyaTallMM IPOEKTUPYEMbIX 0OBEKTOB, a TAKKE
pacyeTHble CPOKHM HX CIYXObl JIOJDKEH ONpeAessTh TI'eHEepaIbHbIH MPOEKTUPOBIIMK 10
COIJIACOBAHUIO € 3aKa3uukoM. [IpumMepHbie cpoku CiaykObl COOpYKEHUI MPUBEAEHBI B TaOIHIIEe

A.S.
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Taonumga A3

HanMmenoBaunst 00bEKTOB

IIpumepHbIi CpoK
CyxOBbI, JeT

BpemeHnnble 31aHus1 U COOpYKeHUs (OBITOBKH CTPOUTEIBHBIX PA00UHX U
BaXTOBOTO MEPCOHANA, CKJIa Ibl BDEMEHHBIE, JICTHUE TIABHJIbOHBI H T. I1.)

He 6onee 10

CoopyskeHus, SKCIUTyaTHPyeMbIe B YCIIOBHUSIX CHIIBHOATrPECCUBHBIX CPe]l
(cocyapl 1 pezepByapsbl, TpYOOIPOBOABI PEANPUATHHA
HedTemepepabdaThIBaromIeH, ra30BOi 1 XUMHUIECKON TTPOMBIIIIICHHOCTH,
COOPY’)KEHHSI B YCIOBHUSIX MOPCKO#M CpeJIbl | T. 11.)

He menee 25

3/1aHUs ¥ COOPYIKEHUS MaCCOBOTO CTPOUTEIHCTBA B OOBIUHBIX YCIOBHUSIX
SKCIUTyaTalMH (3JaHHS KITUIITHO-TPAXKIAHCKOTO U MPOU3BOJICTBEHHOTO
CTPOUTEIHCTBA)

He menee 50

YHUKaIbHbIE 31aHUS U COOPY>KEHU (34aHUSI OCHOBHBIX MY3€€B, XPaHMIINIL
HaIlMOHAIBHBIX U KYJIBTYPHBIX LIEHHOCTEH, MPOU3BEIEHIS] MOHYMEHTAIBHOTO
HCKYCCTBA, CTaJHOHBI, TEATPhl, 31aHKs BEICOTOH Ooiee 75 M,
OOJIBLICTIPONICTHBIE COOPYKEHHS H T. I1.)

100 u 6onee
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IIpunoxenune b
JlonotHUTeIbHBIE TPEOOBAHMS K KA4eCTBY JPeBeCHHbI

b.1 K npeBecrHe LeNbHOAEPEBSHHBIX 3JIEMEHTOB U CJIOSAM KJIEEHBIX KOHCTPYKIUI KpoMe
tpeboBanuit 'OCT 8486 na mumomarepuanbl XBOoWHBIX mopon U ['OCT 9463 Ha kpyribie
JecoMaTepuabl CIeAyeT MPEabSIBIATh IOMOIHUTENbHbIE TPEOOBAHHS:

a) IMUPHUHA TOAUYHBIX CJIOEB B JPEBECHHE AIEMEHTOB U ciioeB KiaccoB K26 u K24 momkna
ObITH HE OoJiee 5 MM, a coZiepKaHUE B HUX MO3/1HEHN JApeBecuHbl — He MeHee 20 %;

0) B CIIOSIX KJIEEHBIX M3rM0aeMbIX U PACTAHYTO-U30THYTHIX 3JIeMEHTOB 1-ro u 2-ro copra
WJIM KJIaCCOB IpOYHOCTH He Huxke C24 uist kpaliHell pacTsHyToil 30HbI (Ha 0,15 BBICOTHI ceueHNs)
U B LIETIbHOJIEPEBSHHBIX AJIEMEHTaX TONIMHOM 60 MM U MeHee, paboTaloluX Ha pedpo mpu u3rude
WIM Ha PaCTSKEHUE, HE JI0ITyCKAETCsl CEp/ILIEBUHA.

b.2 B xoHctpykmuax u3 JIK ¢ HCHOJIb30BAHMEM BKJIEEHHBIX CTEPKHEW B CIIOAX HE
JIOITYCTUMbI KOMIIEHCAIIUOHHBIE TPOPE3H.
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Ipunoxenune B

Du3NKO-MeXaHHYeCKHe XaPAKTePUCTUKHU KJI€eHOil IpeBeCHHbI 13 IPeBeCHHBI COCHBI, €U
U JIpeBeCHHBI U3 OITHOHATIPaBJIeHHOTo mmoHa LVL

B.1 Benuuunny HOpMaTuBHOTO compoTuBiieHHs matepuaioB R", Mlla, ompenensior u3
yCIIOBUS

R"=R* (1 -1,65v), (B.1)
rae R® — BennunHa BpEeMEHHON MPOYHOCTU MaTepuaia (CpeiHee 3HAUEHUE pPACIpENeICHMUS),
MlI]a;
V — k03¢ puLmeHT Bapraluy mokazaresieil MpOYHOCTH MO JAHHBIM UCIIBITAHU;
1,65 — kBaHTWIb B TPEANOJAraéMoOW CTaTUCTHYECKOW (YHKIIMU pachpeneieHus ¢

obecnieueHHOCTHIO 0,95, 11 KOTOPOH ONpeneseTcss HOpPMaTUBHOE COIPOTUBIICHUE.
BpemeHHble 1 HOpPMaTHBHBIE CONTPOTUBIIEHUS YCTAHABIMBAIOT UCIIBITAHUSMU IIPH PEXUME
HarpyxeHus A (Tabnuia 4) npu BIaXHOCTH JpeBecHHbI 12 %.
B.2 Jlna npeBecHMHBI COCHBI W €JIM, OTCOPTHUPOBAHHOM IO cOpTaM, BpPEMEHHbIE W
HOPMAaTHBHBIEC COITPOTHBIICHUS MpHBeieHb! B Tabmuue B.1, a s LVL — B Tabnune B.2.

Taonunpga B.1

R* , MIla, 31eMEHTOB KJIacCOB/COPTOB R MII .
R , a, YACTOMN
Bun HanpsKEHHOTO COCTOSHUS R
K26/1 K24/2 K16/3 APCBECHHDI
1 U3ru6:
a) TPU HATPYKEHUU KPOMKH 26 24 16 -
36 33 22
0) mpu HATPY>KCHHUH TUIACTH 30 27 20 57
42 37,5 28 80
2 CxxaTHe BIOJIb BOJIOKOH 25 23 15 33
33 31 20 44
3 PacTspKeHHE BIOJIb BOJIOKOH 20 15 - 60
34 25 100
4 CkansIBaHHE BIOJb BOJOKOH 3,6 3,2 3.2 4,56
6 5 5 7
Ipumeuanus
1 PaSMepBI MONEPEYHBIX ceueHn HCHBITYEMBbIX 06paSHOB MUJIoMaTepuraioB IPUMHUMAIOT B COOTBETCTBUU C UX
TOJ'IH.[PIHOI7I O COPTAMCHTY.
2 BpeMeHHBIe COIIPOTUBJICHUSA CICAYCT OIPEACIIATh O pe3yJibTaTaM HUCHBITAaHUI COIJIACHO ,I[CﬁCTBy}OH.IHM
HOpMaM.
3 IIpoyHOCTH IpeBEeCHHBI OPYChEeB M KPYTIIBIX JIECOMATEPUANIOB JOIYCKaeTCs OICHWBATh BHU3YaJbHO IIO
COpPTOOOPA3YIOIMNM TPU3HAKAM H JIOTIOTHUTEIHHBIM TPEOOBAHMSIM MPUIOKEHHS [
4 HquHOCTB CJIOCB KJICCHBIX KOHCprKHHﬁ U 3JICMCHTOB L[eJ'lBHO}]epeBHHHBIX KOHCprKLIPIﬁ, CpOHleHHBIX 110
JUINHE Ha 3y6anBIﬁ 1IHII, HpI/I HUCIIBITAHUAX Ha I/IBFI/I6 nu Hany)KeHI/II/I 10 IJIaCTU OOJIKHA 6BITB HC HUXKC 3HaquI/II\/’I,
yKa3aHHbIX B IIyHKTE 10 JJIs1 COOTBETCTBYIOIIETO Kiiacca (copra).

B.3 Jlnst Gpyca MHOTOCIIOHHOTO KJIIEEHOTO U3 OJHOHArpaBieHHoro mmona LVL BpemeHHbIe
¥ HOPMaTUBHBIE CONPOTUBIICHUS IPUBE/ICHbI B Tabmuie B.2.

64



CII 64.13330.2017
Taonunpga B.2

Ne HampsixenHoe coctosiHue R® / R®, MITa, mjist cCOpTOB

I KiaccoB mmpoynoct LVL

= 1/K45 2/K40 | 3/K35
1 | U3rub 45/61 40/53 35/47
2 | Cxarue B INIOCKOCTH JINCTA BIOJIb BOJIOKOH 37/49 35/47 32/42
3 | CxaTHe B INTOCKOCTH JINCTA TOMEPEK BOJIOKOH 6,0/8,8 5,8/8,5 5,6/8,2
4 | Ckatde n3 INIOCKOCTH JINCTA TOMEPEK BOJTOKOH 3,0/4,4 2,8/4,1 2,8/4,1
5 | PactsoxeHue BIOIL BOJIOKOH 38/51 36/49 34/46
6 | PacTshkeHue monepek BOJIOKOH B IJIOCKOCTH JIUCTA 0,9/1,4 0,9/1,4 0,9/1,4
7 | CkanpIBaHH€ BJOJb BOJOKOH MOMEPEK MIOCKOCTH JIUCTA 49/7,0 4.7/6,8 4.7/6,8
8 | CkanpiBaHHE BHOJIB BOJIOKOH B INIOCKOCTH JINCTA 3,8/5,3 3,6/5,0 3,4/4,7

B.4 ®usuxko-MexaHWYECKHE XapaKTEPUCTHKU KOHCTPYKLUHMOHHBIX MHJIOMATEpUANOB,

ycTaHOBJIEHHbIE 1151 KinaccoB npouHoctu Cl14, C16, C18, C 20, C22, C24, C27, C30, C35, C40,
C45 u C50, mpuBeneHs! B Tabmuie B.3.
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Taonumga B.3

O603Ha- 3HaueHNe CBOMCTB JUIsl KJIACCOB MMPOYHOCTH
HanmenoBanue qeHMe
CBOICTB . Cl4 | Cl6 | C18 | C20 | C22 | C24 | C27 | C30 | C35 | C40 | C45 | C50
CBOMCTB
[IpounocTs, MIla
HopmaTtusHoe

3HAYCHHUE MPHU
usrube, 5 %-Hbrit
KBaHTHJIb

R, u 14 | 16 | 18 | 20 | 22 | 24 | 27 | 30 | 35 | 40 | 45 50

Mogpyas ynpyrocty, I'Tla

Cpennee 3HauCHUE
MOJyJI yIIPYTOCTH Eo, op 7 8 9 95| 10 | 11 |115| 12 | 13 14 15 16
npy n3rude

Hopmarushoe
3HAYCHHUE MOJYJIS
yapyroctu, 5 %-Helii
KBaHTHIIb

Eo, u 47 | 54 |60 | 64|67 |74]|80|84 87|94 100 10,7

[110THOCTB, KI/M°

HopmaTtuhoe
3HaY€HUE IUIOTHOCTH, Iy 290 | 310 | 320 | 330 | 340 | 350 | 370 | 380 | 400 | 420 | 440 | 460

5 %-HbIil KBAHTWIb

CpenHee 3HaueHUE

Fep 350 | 370 | 380 | 390 | 410 | 420 | 450 | 460 | 480 | 500 | 440 | 460
IJIOTHOCTH

IIpounocts, MIla

Pactsxenue Booiib

Rp. u 8 10 | 11 | 12 | 13 | 14 | 16 | 18 | 21 | 24 27 30
BOJIOKOH JIPEBECHHBI

Pactspkenue nonepek

Rpoo, u 04 /0505|0505 |05|06 |06 |06 |06 | 06 | 0,6
BOJIOKOH

Ckartue BIOJIb

Re.x 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 25 | 26 27 29
BOJIOKOH

CikaTue nomnepek

Re9o, 20 | 22 |22 |23 |24 |25 |26 |27 ]28)|29 231 32
BOJIOKOH

CkaJpIBaHHE BJOJb

Rex, n 17 118 [ 20 | 22 | 24 | 25|28 | 30|34 |38 38 | 38
BOJIOKOH

Kectkocts, I'Tla

Cpenunee 3HaueHUE
MOJTyJIsL yIIPYTOCTH Eo,, |0,230,27|0,30(0,32|0,33|0,37|0,38|0,40| 0,43 | 0,47 | 0,50 | 0,53
MOTEPEK BOJIOKOH

Cpe/:[Hee 3HA4YCHUC

Gep 0,44 1050|056|059(063|069|0,72]0,75/0,81]0,88| 0,94 | 1,00
MOJTYJIsI CIBUTA

B.5 ®usuko-mMexannueckue xapakrepuctuku JIK, ycTaHOBIIEHHBIE IS KIIACCOB MIPOYHOCTH
K20, K24, K26, K28, K32 u K36, npuBenens! B Tabnuie B.4.
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3HaueHUE CBOMCTB JJIs1 KJIaCCOB

HaumeHOBaHHE CBOICTB OGo3HaueHne TIpOMHOCTH
K24 K28 K32 K36

[IpouHocTs, MIla
HopmartuHoe 3Hauenue npu uzrude, 5 %-Huiit Ru s 24 8 32 36
KBaHTHITb

Monaynas ynpyroctu, I'Tla

CpeiHee 3HaYCHUE MOJTYJIsl YIPYTOCTH MPHU M3rHoe Eo, op 1600 | 12600 | 13700 | 14700
HopmaTuBHOE 3HaUeHHE MOIYJIsl yIIpyrocTH, 5-% Eo. 9400 | 10200 | 11100 | 11900
KBaHTHITb

[110THOCTB, KI/M°
HopmatuBHast 1oTHOCTB, 5 Y%-HbIl KBAaHTHIb | Pu 380 410 | 430 | 450

IIpounocts, MIla
Pactsxenue BIOIb BOJTOKOH Rp, u 16,5 19,5 22,5 26,0
PactspkeHne monepek BOJIOKOH Rp90, 1 0,40 0,45 0,50 0,60
CxaTue BIOJIb BOJIOKOH Re. u 24 26,5 29 31
CrxaTue nornepeK BOJOKOH Re90. u 2,7 3,0 33 3,6
CxasibIBaHUE BIIOJIb BOJIOKOH Rek, n 2,76 3,2 3,8 43

Moayns ynpyrocty, I'Tla

CpenHee 3HAUCHHE MOJYJISI YIIPYTOCTH TIOTIEPEK Evo. e 390 420 460 490
BOJIOKOH
CpenHee 3HAYCHUE MOJTYJIS CIIBUTA Gep 720 780 850 910
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Hpuiaoxenne I

IInoTHOCTDH IpeBeCHHBbI U IPeBECHBIX MATEPHAJIOB

I'.1 JIns onpenesnieHnst COOCTBEHHOTO Beca KOHCTPYKIIHIA TNIOTHOCTh JIPEBECUHBI PA3THYHBIX
MOPOJI CIIeIyeT MPUHUMATH 110 Tadmwmie 1.

Tabmuua I'.1
[IIOTHOCTB APEBECHHBI, KI/M°, B KOHCTPYKIUSAX IS
[Nopona npeBecunbI YCIIOBUH IKCILTyaTaI|y 1o taduuie 1

1A, 1u?2 3u4
XBOWHBIE:
JIMCTBEHHHULA 650 800
COCHA, €JTb, KeJIp, MUXTa 500 600
TBepabie TUCTBEHHBIE:
ny0, Oepesa, OyK, SICEHb, KIIEH,
rpabd, akaius, B3 U WIbM 700 800
Msrkue TUCTBEHHBIE:
OCHHa, TOIO0JIb, 0JIbXA, JINIIA 500 600

I'.2 TInoTHOCTH CBEXECpPYOJEHHON NPEBECHHBI XBOWHBIX W MSTKUX JHCTBEHHBIX MOPOJ
creyeT IPUHAMATh paBHOH 850 kr/M3, TBepABIX THUCTBEHHBIX TOpox — 1000 Kr/m>,

I'.3 [110THOCTH KJIEEHOM APEBECHHBI CIIEAYET MPUHUMATH KaK HEKJICCHOMH.

['.4 [InotHOCTh OOBIYHON (haHephl cleAyeT MPUHUMATh PABHOW IIOTHOCTH JIPEBECHHBI
IIIOHOB, a 6akenu3upoBaHHOH — 1000 Kr/m°>.

I'.5 TII0THOCTH JPEBECHHBI M3 OJHOHAMpaBiaeHHOro mmona 500-600 kr/m®, 3aBHCHT OT
MOPO/IbI IPEBECUHBI IITMOHOB.
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IMpuaoxenne /|

I'paduxu nis pacyera paHepHbIX CTEHOK 0AJIOK U IJIMT
[Tpu nmpoBepke MPOYHOCTU M YCTOMYUBOCTU CTEHOK JIBYTaBPOBBIX U KOPOOUATHIX OaIoK

pacueTHOE COMPOTHBIICHUE (haHEPHI PACTSHKCHHIO TOJ] YTJIOM O R¢ p.o CIETyeT MPUHUMATD T10
rpaduxy Ha pucynke /1.1, koapdumnments Ky u K — mo rpaduxam pucynkos /1.2 u J1.3.

a — CEMHCIIOMHON; 6 — IATUCIIOWHON

Pucynok /1.1 — I'paduku 1J1s onpeeieHusi pacuyeTHBIX CONPOTHBJICHU NMPH PACTAKEHNH
NOJI YIJIOM K BOJIOKHAM HapPY’KHBIX cJ10eB Oepe3oBoii panepbl mapku PCD
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K, MIla

1 — nns 6akenuzuposanHoil haHepsl Mapok PBC u ®BCB Tonumuol 7 MM u Gonee; 2 — uist Oepe3oBoii aHepsl
mapku @CB tosmuHo#t 8 MM 1 Gostee. B Beipaxeruu y = a/her 8 — paccTosIHUE MEXKITY peOpamM )KECTKOCTH GaKi;
her — BBICOTA CTEHKH MEXTY BHYTPCHHUMH TPAHSMH TTOJIOK

Pucynoxk /1.2 — I'padpuku 1iisi onpenesieHusi kodpduuuenta Ky npu pacnosioxkeHun
BOJIOKOH B HAPY KHBIX CJ101X (paHepbI BI0JIb NPOJIeTa
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1-A — s 6axenmsuposanHoi (aHepsl Mapok PBC n ®BCB TonmmHO#M 7 MM 1 OoJiee PH HAIPABICHUH BOJIOKOH
Hapy»HBIX CJIOEB NapajulelIbHO Majloi cTopoHe nanenu; 1-b — nis 6akenuzuposanHoit haneps! Mapok OBC u
OBCB TommuHo#i 7 MM 1 00Jiee MPH HAIIPABICHUH BOJIOKOH HAPYKHBIX CIIOCB MEPIICHIUKY/ISIPHO MAJIOH CTOPOHE
nanenu; 2-A4, 2-5 — 1o xe, 1 6epe3ooii Gpanepsr Mapku GCD TommuHoit 8§ MM u Oosee

Pucynok /1.3 — I'padpuxu 1iist onpenesieHust Ke
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Hpuioxenune E

JlaHHBIE VI pacyeTa CKAThIX, H3rH0aeMbIX U CKATO-H3rH0aeMbIX 3JIEMEHTOB
E.1 3navyenne koddduimenta Ky, yUUTHIBAIOIIETO MEPEMEHHOCTh BBICOTBI CCUCHUS, JUIS
pacyeToB Ha YCTOHYMBOCTH IUIOCKOH (hopMbl 1ehOpPMUPOBAHHUS HM3THOAEMBIX 3JIEMEHTOB

npuHuMaetcs 1o Tabmume E. 1.

Taonunma E.1

Koaddunument Ky
®dopma 31FOpPEI MOMEHTOB MPH 3aKPEIJICHUU TOJBKO | MPHU 3aKPEIUICHHH 10 KOHIIAM U 0
10 KOHI[aM yuactka |, |pactsayroii o MomenTa M KpOMKH

=
1 1

} y }

U~Lu_ = 1,13-0,13a 1,13 - 0,13
by [ 0<a<l 0<a<l
5 p

D\ A
= x| | 1,13 x (0,12 + 0,020) 1,13 —a x (0,12 + 0,02
S 2<a<0 2<a<0
' [

D
M X 1,35- 0,350 1,35- 0,350
> | 0<ac<l 0<ac<l
S p
- W = 1,350,350 43 + a)
s -1<a<0 -1<a<0
i /p

=
Wy 1,35 + 1,45(c/l,)? 1,35 + 0,3(c/l,)

[,/2 C
LIl ]] \ \ \ = 1,750,750 3/(2 + a)
\§ L, 0<ac<l 0<o<1
M
= 1,75 - 0,75a 3/(2+ a)
§ -1<a<0 -2<0<0
{
! i)
W x
= 2,54 2,32
IP
L ATTN
= || 1,13— 0 x (1,4 +1,270) 1,13 —a x (0,57 + 0,20)
5 —-1<a<0 -1<a<0
i [p
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E.2 3nauenue koadduipenta Kxn 115 pacuera CKaThIX U CKATO-M3TH0ACMBbIX 3JICMEHTOB C TICPEMEHHOM BHICOTOW U MOCTOSTHHOMN

UIMPUHON cedeHus mpuHuMaetcs no tadnuue E.2.

TaonunpmaE.2

VYcoBus onupaHus 3IEMEHTOB

K. TIpH TIpOBEpKE

3JIEMEHTOB MPSIMOYTOJIBHO CEUECHHUSI 3JIEMEHTOB JIBYyTaBPOBOTO U KOPOOYATOTO CEUEHHI ¢
MOCTOSIHHOM BBICOTOU MOSICOB

B IINIOCKOCTH B IINIOCKOCTHU B IINIOCKOCTH B INIOCKOCTHU
yz Xz yz Xz

(0,4 + 0,6B) B 0,4 +0,6B B 1

0,07 + 0,93B 0,66 + 0,34B 0,35 + 0,65B 1
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E.3 3nadyenue ko3pduimeHToB Kiy A7 pacdeToB Ha yCTOWYHMBOCTH ILIOCKOW (DOPMBI
neopMUpOBaHUS CKATO-U3THOAEMBIX 3JIEMEHTOB C IIEPEMEHHOM BBICOTOW M IIOCTOSIHHOM
HMIMPUHON cedeHust npuHuMaercs o tabnune E.3.

Taonunga E.3

Kert
DopMBbI 30I0PBl MOMEHTOB — 14 Qf =+
irﬁiﬂ— Ip/ZJIp/Z "’ﬂ
2 Bl/Z 51/2
J L, }
CLITTTTT] = S -
3 Ly | p
fﬁ\m 1
g Wj( B?’_d Bl/Z
¥ Ly |
WLLLL 7 = 1 1
(/2 R B2+zcnp B3-2cnp
z Bl/Z B2/5
ly
— T[] = " "
[D
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E.4 3nauenuss kodp¢uimeHToB K ¥ ¢ Uiss BBIYKCICHHS NPOTrHOOB OAlOK C y4eToM
HepEeMEHHOCTH CeYeHus U AedopManuil caBura npuHUMaTh o tadmune E.4.

Taobnuupna E4

Ilome- Pacuernas cxema k C
pedHoe
CCUCHUC
OasKu
Ipsvo- | M, I ’ M b 0
yroJbHOE ! T
To xe
= 2 0,23 +0,77p 16,4+7.6
& , | il
» i ) 5 Lok, [45— 240(1 - B)+ 3p]x
o+ o B 0,50+ (1-0,50)B y 1
3- 4(12
» .‘H&;ii;‘z‘iHLlHyJHH:H&HHqu
e o 0,15 + 0,85B 154 +3,8p
ir T i f
I[ByTaB— oo an ¢
poBoe T-r/f]‘\ 0,4+ 0,6p (45,3 + 6,9B)y
3 b o | ferced
[Ipsimo- ol [ ]
8,2+ 2,4(1—B)o + 3,8B] x
YIOJIBHOE ghvf% . 0,23+ 0,77 + ( [3)‘1 p
B +0,60(1 - B) o
‘L | # (2+a)l-a)
To xe s 4
—)%
= 0,35 + 0,65 5,4 + 2,60
= b s 1
I1 pUMCEYaHHUC—Y— OTHOLMCHHUE INIOIMIA/IU MTOSACOB K IUTOI[aA1 CTCHKHN Z[BYTaBpOBOﬁ OalKn (BLICOTa CTECHKHU
MPUHUMACTCA MCIKAY LHCHTPAMU TAKECTU HOHCOB).

75




CII 64.13330.2017
Ipunoxenne K

BxkiieuBanue crep:kHei

BBuay 0co00ii BaXKHOCTH U OTBETCTBEHHOCTH IPOIIECCa, PEKOMEHIAIIH MOTYT IPUMEHSTh
TOJILKO Ha MPEANPHITUSAX CO CIEIHATBHO 00YYCHHBIM TIEPCOHAIIOM U JIMIIAMH, HETIOCPEICTBECHHO
JOTTYIIICHHBIMU K 3TOH OIEpaIfy MPUKA30M 110 IPEIIPHUSITHIO.

Otu paboThl 0QOPMISIFOT aKTOM Ha CKpBITBIE pabOThI, MOJIMHUCAHHBIM PYKOBOJIUTEICM
oraena texuuueckoro koHTpons (OTK), ucnomnutenem u TexHosorom. lIporecc Bo3moxkeH
TOJILKO B 3aBOJICKMX YCIIOBHSIX, IIPU MOJIOKUTEIBLHON TEMIIepaType, MPH BIAXKHOCTH JAPEBECHHBI
He BbIlIe 15 % ¥ B 3alUIIEHHBIX OT YBJIAXXHEHHUS TOMEIICHUSX.

7K.1 MartepuaJjbl
K.1.1 Jlns BKIEMBaHUS HCHIOIB3YIOT SMOKCUIHBIA Kiel Ha ocHoBe cMoubl DJ[-20. Jlns
npumepa npuseaeHs! coctasbl kiees DIIII-1 u OITL-1:

emotia DJI-20 (TOCT 10587) . . oo vttt et e e e 100 B.u.;
otBepauTellb — IIDTTA .. ... 10 -12 B.u;
mractaGuraTop — MI'DY . .. ... e 20-30 B.4,;
HamoJHUTENS — kKBapi MonoTeid st DIIII-1 (TOCT 9077, mapka «by»)

iy noptaasaueMenT ot OIIL-1 . ..o 50 -100 B.4.

Bo3MOXkHOCTP HCITI0JIB30BAHUS IPYTUX COCTABOB M MapoK Kiles JUIsl BKJICUBAHUS CTEP)KHEN
JIOJDKHA OBITh OOOCHOBAaHA COOTBETCTBYIOUIMMHU HCIHBITAHUSAMHU C OIpeJeseHueM (U3UKO-
MEXaHUYECKUX XapaKTEPUCTUK U TEXHOJIOTUYHOCTH.

XK.1.2 Jlnsa BKIEHMBaHMS HCHOJB3YIOT METAJUIMYECKHE CTEpKHM M3  apMarypsl
nepuonuaeckoro npoduist kmaccoB A300, A400, AS00 u A600. Eciin mpenmnonaraercsi cBapka
WIN THYTbE, TO TEPMUUYECKH YIPOUHEHHAs apMaTypa He jpomyckaercs. CTepKHM JOKHBI ObITh
0e3 3ayCeHIIeB, OYMILIEHbl OT OKAJUHBI, P’KABUMHBI, TPSA3U, KPAaCKU, O0E3KUPEHbI U HE UMETh
noru0p no juinHe. Ha HUX Ha Beell BKIeMBaeMON JUIMHE I0JKHBI ObITh PU(BI MOIHOTO NpoduIIs.
OuMCTKY Jy4llle TPOU3BOJUTH MECKOCTPYHHBIM MU XUMUYECKUM CIIOCOOaMHU.

JlomyckaeTcsi MCIIOJIb30BaTh BBHICOKOIPOUHYIO apMaTypy ¢ BUHTOBOM (hopMmoii mpoduiis u
CrielMagbHBIMU Tailkamu 0e3 cBapku. MokeT OBITh MCIOJIb30BaHA W apMarypa kiacca A240
(rmagkas) MO0 Kpyriias CTajib MOCIIe Hape3Ku Ha Hell pe3bObl Ha BKiienBaeMoil yacTu. CTep)KHU
MOTYT OBITH OIIMHKOBAHBI (KPOME XOJIOAHOIO IUHKOBAHU).

CrepkHH MOTYT OBITh CBApEHBI C 3aKJIaJHBIMU JETAISAMH Hepe/l BKICUBAHUEM WM TOCIIE.
Jonyckaercss kKoMOMHMpOBaHHBIM BapuaHT. [Ipu cBapke mocie BKJIEHMBaHUS HEOOXOIUMO
pykoBojcTBoBathes XK.7.4 u XK.7.5.

K.1.3 BraXHOCTB JPEBECHHBI I YCTPOMCTBA TAKUX COCTMHEHUH JOITyCcKaeTcsl He Ooee
12 % npu sKcIuTyaTaliui KOHCTPYKLUMI BHYTpH MOoMelleHui u He 6onee 15 % — mi1st OTKpBITHIX
COOPYKEHHI.

7K.2 CgepJieHue OTBEpPCTHH M HHCTPYMEHT

K.2.1 Ilepen cBepiaeHHEM MPOU3BOIAT PA3METKY OCEH CTep)KHEH U HAaIpaBJICHUS UX MEJIOM
Ha OOKOBOI MOBEPXHOCTH.

XK.2.2 OnpenenstoT NOpsAA0K CBEpIICHUS, YTOObI OTBEPCTHS B ClIyyae IMepeceyeHns BHyTPH
HE IIPUBEIIHN K yTeUKe Kies UM K 00pa30BaHUI0 «COOOIIAIOLINXCS cOCy10B». Jlydlle mpou3BOIUTH
CBEpJICHUE TOJIBKO C OJHOW TIpaHH, 3aTeM II0CJIE BKIEUBAHMS CTEPKHEU U BBIIEPKKU — C
IIPOTHUBOIIOJIOKHOM T'PaHHU.

K.2.3 HaxinoH oTBepCTHil K TOpPU3OHTY HE JODKEH ObITh MeHblie 20° ans ynoOcTBa
3aII0JIHEHHUS KJIES] CAMOTEKOM.
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K.2.4 Tnamerp oTBepCTUi JOIKEH OBITH OOJIBIIIE HAPYKHOTO JHUAMeTpa CTepKHEH Ha 3-4
MM.
K.2.5 MuHHManpHOE pacCcTOSTHUE 10 OOKOBOMW ITUIOCKOCTH OT Kpasi OTBEPCTHUSI HE JOJIKHO
OBITH MEHEE 25 MM mipu ri1yoruHe oTBepcTHs He 6osee 700 mm u 30 MM nipu OosbIIei riryOuHe.
’K.2.6 Ilpu cBepiieHUH OTBEPCTUH CIIEAYET HCIOJb30BAaTh KOHAYKTOPBI, KOHCTPYKIUIO
KOTOPBIX pa3pabaThIBaeT 3aBOJ-U3rOTOBUTEIh COBMECTHO C MPOSKTHPOBIIMKamMK (pucyHok JK.1).

Tpy6sr dsu=d cs+2 MM HO OCAM OTB.

L 5x50

3330p I mm e Och 1pVOst " \ Kaecusiii naxer
i el

Pucynok 7K.1 — KoHcTpYKTHBHAsI cXeMa KOHAYKTOPA A/l CBepJIeHUs HAKJIOHHBIX
OTBEPCTHI M CBAPKH 3aKJIAHBIX JeTajleil

K.2.7 OtBepctus ciegyeT CBEpJIMTh HENOCPEACTBEHHO Iepes BKiIeuBaHueM. OHU He
JIOJKHBI OCTaBaTbCs CBOOOIHBIMU JOJbIIE OJHOM CMEHBI, YTOOBI UCKIIOYUTH BO3MOXHOCTH
NIOTIaJaHUs B HUX BOABI, IIBUIH, TPS3H U JP.

XK.2.8 Ilocne cBepieHHsS OTBEPCTHS JKENATEIBHO MPOAYBaTh CXKATHIM BO3AYXOM HIIH
IIPOYMILATE CIEIMAIBHBIM €PIIOM OT OINHUJIOK.

K.2.9 Imamerp u riayOMHY OTBEpPCTHM, a TakKe AMAMETP U JUIMHY COOTBETCTBYIOIIMX
CTep>KHEH HeoOXO0AMMO KOHTPOJIUPOBATh MOIPYKEHUEM TMOCIEAHUX B oTBepcTus Oe3 kies. [Ipu
3TOM HEJIb3sl I0IyCKaTh, YTOOBI KOPOTKHE CTEPKHU «yTOHYJIN» B OTBEPCTHH. | TyOMHa cBepiieHus
OTMEYaeTCs Ha CBepJIax KPacKoil, IBETHON M30JEHTON WM My(pTaMU-OTpaHUUUTEISIMH.

K.2.10 [nsa cBepiieHUs UCHOB3YIOT CHELMaIbHbIE JJIMHHBIE CBEpJia JJIs APEBECUHBI WU
OOBIYHBIE CBEpJIA 10 METAJLTY.

K.2.11 Hnuny cBepn peryiupyroT IyTeM HapallMBaHUS apMaTypHBIMH CTEP>KHSAMU
muamerpoMm 12—14 MM npu cBapke. [Ipu 3TOM LEHTpUpPOBAaHUE JIETKO JOCTUTaeTCsl MPOKOBKOM
CTBIKa B ropsiueM cocTossHUU. KoHyc HY>KHOT0 KanuOpa Takke IpUCOEIUHSIOT IPU CBapKe.

XK.2.12 Jlns cBepiaeHHsS HCIONB3YIOT PYYHBIE JIpeiad MOUIHOCThi0 He MmeHee 600 Br,
0053aTeNbHO € 2 pyYKaMHU.

K.3 IloaroroBka cTpexHeili K BKJIEHBAHUIO
XK.3.1 CrepxxHu mepes] BKICHBAHUEM JOJDKHBI OBITh MOBTOPHO OCBHUETEIBCTBOBAHBI U
COOTBETCTBOBAThH MPOEKTY IO KJIACCY CTaJIM, KOJIMUYECTBY, JUaMETpaM, IIyOuHe U KauecTBY.
K.3.2 Heo6x0oauMo yOeauTbesi B COOTBETCTBHM MapKH 3aKJIaHOM JI€Talu MPOEKTY.
K.3.3 CrepxHu mOMDKHBI CBOOOMHO, 0€3 YCWIMH BXOIUTh B OTBEPCTHS W 3aHUMATh
NPOEKTHOE MOoJIoKeHHe. /[ 3TOro OHM JOJDKHBI OBITH NMPOBEPEHBI MPOOHBIM MHOTrPYKEHHUEM
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HacyXxo.

XK.3.4 CtepxHU HE TOJKHBI OBITh 3arp3HEHbI MaciaMHU, ObITh BJIAXKHBIMH WU TOKPBITHIMU
PKaBYMHOM. [ O4MCTKY HCIOB3YIOT METKH, HAKIAYHYI0 OyMary, aleToH WU NECKOCTPYHHBIHI
anmapar.

K.3.5 [lepen BKiIeHBaHUEM TeMIIEpaTypa CTep>KHEH He noipkHa ObITh Hibke 18—20 °C; mist
JIETKOCTH TIOTPY>KEHUS IOMTycKaeTcst moforpeB crepkueit 1o remnepatypsl ot 30 °C o 40 °C.

7K.4 IlpuroToBiieHue KJieeB

[Tepen paboToii ciaenyer yoeauThcs B HAIMYMKA KOMIIOHEHTOB B HEOOX0IMMOM 00beMe, B UX
COOTBETCTBUH HAUMEHOBAHUM, CPOKAM TOJJHOCTH U CHeUU(PUKALUAM (B IIPOCKTE).

XK.4.1 Kneil MOXHO HpPUrOTaBIMBAaTh NPU TEMIEpaType BO3[yXa B IOMELIEHUH MU
KOMITOHEHTOB Ki1es B pezenax ot 16 °C no 25 °C. Caenyer uMeTh B BUAY, YTO IIPU HOBBIILICHUH
TeMIIepaTypbl Pe3KO CHUKAETCSI )KU3HECTIOCOOHOCT KJles, a IIPU NOHUKEHUH — TEXHOJIOTMYHOCTb.
VYBenuueHne TeMIepaTtypbl MOXKET NMPUBECTHM K MIHOBEHHOH pPEaKkIMM M, Kak CJIEACTBHUE, K
npobiaemMaM BKJIEUBAHUS, IOpYE 3aKJIAAHbIX JAeTanel U MOoCyabl.

K.4.2 Heo6xoauMo cTpOTo KOHTPOIUPOBATH BPEMsI C MOMEHTA CMEITUBAHUSI OTBEPIUTEIS
U cMoJibl. OHO He JTOJDKHO MPEBBIIIATh BpEMEHU pabouel xu3HecriocoOHocTH Kites (T. e. oT 20 110
30 MuH, B 3aBUCUMOCTH OT TEMIIEPATYphl).

K.4.3 JIas nOBBILIEHUS KU3HECTIOCOOHOCTH KIIEH JIOMYCKAaeTCs OXJIAXJaThb B €MKOCTH C
BOJIOM, HO IIPU ATOM HEJb3s AOIYyCKaTh ONAaJAaHNs BOJbI B KJIEH WK B OTBEPCTHSI.

XK.4.4 JInga npuUroToBIEHUS Kiles JIydllle HCIOJIb30BaTh IJIACTMACCOBYIO TOJCTOCTEHHYIO
ocyny.

K.4.5 OgHOBpEMEHHO CIIeAyET MPUTOTABINBATH HE Oosee 2,5 Kr Kiles U3-3a OMACHOCTH €ro
pasorpeBa 1 HeyIpaBJsieMON peakLuu.

JK.4.6 JIns B3BemMBaHUsI HEOOXOIMMO HCITOJIb30BaTh BECHI C TOYHOCTHIO HE Oonee 10 T.

XK.4.7 TlocnenoBaTenbHOCTh HPUTOTOBJICHHUST KOMIIO3MLMU: cMojla — IUIacTUdUKaTop,
OTBEpUTEINb, HATIOJHUTEb.

XK.4.8 Bpems mnepememuBaHus Kjiess — oT 3 10 4 MUH BPYYHYIO, IIPH MEXaHUYECKOM
NepeMeIuBaHiH — OT 2 10 3 MUH, JI0 OJTHOPOTHON MAaCCHI.

K.4.9 Ilepen npPUrOTOBIEHUEM KJ€sl TECTHUPYIOT KAaueCTBO KOMIIOHEHTOB IIyTEM
M3TOTOBIICHHUSI KOHTPOJIBHBIX 00pasioB kies B ooveme oT 20 mo 50 T ¢ OoTBepKIEHHEM IpH
noBbiieHHOU Temmeparype (He 6osee 30 °C) aiist akTHBU3ALUK PoILEcca.

K.4.10 Tlpu ompeneneHun oObema Kjesi A MPUTOTOBIEHUS CIEAYEeT IMPOU3BOAUTH
COOTBETCTBYIOIIME PACUEThl C YYETOM BPEMEHH, NOTPAYEHHOTO Ha BCE ONEpALMU: 3allOJIHEHUE
OTBEPCTHH KJI€eM, MOTPyKeHUE CTepkHel U Ap. OOBIYHO MPUTOTABIMBAIOT HE OoJee 1-2 Kr Kiies.
Jlnis BKJIEMBaHUS OJJHOTO CTepikHA JIMHON 1 M nuamerpom 20 MM Tpedyercs B cpeaneM 350 r
kies. Ho B xaxziom ciyuyae yAenbHBIM pacxo]] Kiiesd YTOUHSIOT OINBITHBIM IyTeM, HMPOOHBIM
BKJICMBAaHUEM IIE€PBBIX CTEpP:KHEH, YTOOBI MOCIIE MOTPYKEHUS CTEPXKHS M3 OTBEPCTHSI MOSIBIISICS
HeO0O0IbII0 U30bITOK Kies (mopsaka 5—10 r).

XK.4.11 Jlo3upoBka kiest Mo o0beMy HE JOMYCKaeTCs M3-3a HAJUMMaHUS Kiesd Ha CTeHKH
MOCY/JIbI ¥l IPYTUX CHENU(UIHBIX 0COOCHHOCTEH.

7K.5 3anosiHeHHe Ki1eeM OTBEPCTHI U NMOIPY’KeHHE CTEPIKHEH

3T0 0/1HA U3 OTBETCTBEHHBIX ONEPAINii, KOTOPYIO JOJKHA 0CO00 KOHTPOJIMPOBATH CIIyK0a
OTK.

XK.5.1 Tlepen 3amonmHeHHMEM KiieeM JUIsI KOHTPOJIA TIIyOMHBI M JUaMETpa OTBEPCTHS
HEO0OXO0JIUMO OIYCTUTh B HETO CTEPKEHb HACYXO.

2K.5.2 3anonHeHue KieeM U BKIEMBAaHUE CTEPKHS IPOU3BOIAT MOCIEN0BATENIBHO, TOJIBKO B
1-2 otBepcTHs, 4YTOOBI W30€XaTh HEKOHTPOJIMPYEMOW TMOJMMEPH3AIUN WM  «TOJIOTHOTO»
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BKJICBaHUSA, KOT/Ia U3-3a HETIPEJBUIACHHBIX YTEUEK MOXKET OKa3aThCsl HEJOCTATOK KJIesl WIIA €TO
U30BITOK.

K.5.3 Jlns 3anoiHEHUs1 KjieeM HEOOXOIUMO HCIIOJIb30BaTh MEPHYIO €MKOCTh 00BEMOM
TOJILKO Ha 1 oTBepcTHe. DTO 00s3aTEILHOE YCIOBUE KAUECTBEHHOTO CKIICHBAHUSI.

XK.5.4 He pmomyckaercst 3allOJHEHHE HECKOJBKHX OTBEPCTHH M3 oOmend eMkocTu 0e3
KOHTpOJSI 00beMa. DTO HEU30eKHO MpUBENET K Opaky coequHeHuW. [Ipu 3TOM HCKIIOUaeTcs
BO3MOXXHOCTH KOHTPOJISI IOJTHOTHI 3aII0JTHEHUSI.

K.5.5 B oraenpHBIX ciydasx (i KpyNmHOraOapuUTHBIX KOHCTPYKIHK) JOIMYyCKaeTCs
3all0JHEHUE KJIEEM 4epe3 JIONOJHUTEIbHBIE OTBEpCTUs MOA JaBieHueM (pucyHok XK.2) ¢
UCIIOJIP30BAHUEM CICIHAIBHBIX TyO THIIAa IINPUIEB WM ITHEBMOYCTAaHOBOK. BBUIY BaKHOCTH
TaKue ONepalnu CIeayeT MPOU3BOAUTH O] KOHTPOJIEM MPEACTAaBUTENS IPOSKTHON OpraHU3alliy.
[Tocne mosiBieHUsT N30BITKA KJIEsl CBEPXY HAJl CTEPXKHEM JIONOJIHUTEIBHBIC OTBEPCTHUS JTOJDKHBI
3a0MBaTh CHEIHATHHBIMH TPOOKAMH.

i O1B. 210

Hurwenuposatue
Kiaes

Pucynok 7K.2 — Cxema noaayu KJjes moj AaBJIeHUEM

XK.5.6 OpHOBpeMEHHO C 3alOJHEHHEM OTBEPCTHH TOJDKHBI OBITh HM3TOTABIICHBI
KOHTPOJIbHBIE 00pa3iibl JUIsl UCIBITAHUN Ha MPOJABIMBAaHUE, MO OJHOMY O0Opa3lly Ha KaJbli
3amec kies (K.6).

XK.5.7 Cpa3y mnocne 3amojIHEHHs OTBEPCTHS KJIEeM B HEro IMOrpyXaloT CTEepKEHb.
[TorpyxeHue mpou3BOJAT BJAABIMBaHUEM ¢ BpaileHueM. Omnepanus yNpoIaeTcs U KauecTBO
BO3PACTaeT, €CJIM TMOTPYyXKEHHe IMPOU3BOAIAT ¢ TIOMOUIbI0 BuOpaTopa (BuOpoOynaBa co
crenuaibHoi Hacaakoil). Eciu nocne norpykeHus u3 oTBepcTrs N30bITOK Kilesl HE MOSBUIICS, TO
CTep>KeHb HEOOXOJMMO IMPUIIOIHATh U YCTAHOBUTH BEJIMYMHY U NPHUMHY HEJOCTaTKa B KIIee.
Ecinn oTBepcTue 0Ka3aloch HE3alOJIHEHHBIM [0 BepXy Ha 2-3 auamMeTpa, TO JOMyCKaeTcs
He/locTady KOMIIEHCHPOBATh MOUIMBKOM; €CIIH CJIE/I0B Kiiesl He OyAeT oOHapyKeHO OoJiee ueM Ha
1/3 pnuHBI CTEpXKHS, TO €ro HAaJJIeKUT IIOJHOCTBIO M3BJIEYb, 3allOJHUTH OTBEPCTHE
JIOTIOJTHUTEIBHBIM 00BEMOM U OCYLIECTBUTH MOBTOpHOE morpyxenue. [Ipu 3Tom Heo6XxoanmMo
00s3aTeNIbHO BBIAIBUTh M YCTPAHUTh NPUUMHY «TOJOJHOTO» BKIeuBaHUSA. llpuunHa MoXer
COCTOATH B OIIMOKaX MpH JO3MPOBKE Kiiesi TM00 B yTEUKe Kjes B TPEIIMHBI WM B COCEIHHE
OTBEpCTHSI.

XK.5.8 Coenunenusi, B KOTOpbIX OOHApy>KE€Hbl YTEUKH KJes, CIEAyeT aKTUPOBaTh HIIU
3a0paKoBaTh C X 3aMEHON HOBBIMU IO MPEITIOKEHUSM aBTOPOB MPOEKTA.
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7K.6 Bbiaepikka coeJHHEHU MOc/1e BKIEMBAHUA U KOHTPOJIb KayecTBa

X.6.1 Ilocne BkiIeMBaHMS COEAMHEHUS JOJKHBI HAaXOAWUTHCS B COCTOSIHMM IOKOS IPU
temneparype 1mocl8 °C ue menee 10-12 9 qig JOCTHXKEHHUS COEIMHEHHEM pa30OpHOIA
IPOYHOCTH.

K.6.2 Tlocne 12 4 BBIAEPKKM COEAMHEHMS] MOTYT IEPEMEIAThCs, KAaHTOBAaThCSA, HO HE
JIOITyCKAETCsl UX HAarpy>KEHUe.

2K.6.3 Harpyxatb coenunenue ycumeM B 70 % pacueTHol Harpy3Ku AomycKaeTcs mocie 3
CYT OTBEPKACHUS KIIes.

K.6.4 WcnblTaHusi KOHTPOJIBHBIX COECIWHEHUM MPOU3BOAAT HE paHee 4YeM uepe3 3 CyT
OTBEPIKICHUS IIPU TeMIieparype Bosayxa mitoc 18 °C.

2K.6.5 KoHTpob KauecTBa COEIMHEHUI BKJIIOYAET CIIEIYIOIIEE:

- KOHTPOJIb BJIAKHOCTHU JAPEBECUHBI B OTBEPCTUH;

- IPaBUIILHOCTb Pa3METKH;

- COOTBETCTBUE NTAPaMETPOB COEIMHEHUN TIPOEKTY;

- COOTBETCTBUE KJIacCa apMaTyphl IPOEKTY;

- COOTBETCTBUE Ka4eCTBA IOBEPXHOCTU CTEPKHEH;

- KOHTPOJIb KaueCTBa KOMIIOHEHTOB KJIes;

- KOHTPOJIb KM3HECIIOCOOHOCTH KJIesl MpHU 33JaHHON TeMIIepaType B 30HE MPOU3BOJICTBA
pabor;

- KOHTpOJIb YCJIOBHMHM NpPOM3BOACTBA PAa0dOT (HAIMYME MOAMOCTEH, PACIOJIOKEHUE OCH
OTBEPCTUH IO OTHOILIEHUIO K TOPU30HTY, HAJIW4YME€ HHCTPYMEHTOB, HAJIWYME KOHTPOJIbHBIX
00pa3IoB U MapPKUPOBKU Ha HUX, TOTOBHOCTh TEXHOJIOTHYECKON KapThl U T. 11.);

- KOHTPOJIb I1OCJIEI0BATEILHOCTH CBEPJICHUS] OTBEPCTHI U BKJICUBAHUS;

- HaJIM4Me €eMKOCTEeH 00bEMOM Ha OJIHO COEAMHEHUE IS 3all0JHEHUS OTBEPCTUH KIIEEM;

- KOHTPOJIb ITOJIHOTHI 3aII0JIHEHUS] OTBEPCTHH KIIeeM IIPU MOTPY>KEHUH CTEPKHEH

- aKTHUpPOBAHHUE COEJAMHEHUU C «TOJIOAHBIM» BKJICHMBAaHHUEM M MEpHI [0 YCTPAHEHUIO €ro
PUYHH;

- OTMETKH B JKypHajax padoT 10 TEXHOJIOTUYECKOMY IIPOLECCY.

)K.6.6 TIpoBOAAT MCTIBITAaHUST KOHTPOJBHBIX 00pa3loB Ha mpojaBauBaHue (pucyHok JK.3).
[IpouyHoCTh Ha MpoaBIMBaHUE HE JOJIKHA ObITh HUXKE 6,5 MI]a.

Pucynok K.3 — Cxema 00pa3noB 1JIs1 HCIIBITAHUI
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2K.6.7 IIpouHOCTH Ha IPOJABIMBAHHKE T ONPEAEIISAIOT OTHOLIEHUEM Pa3PyLIAOIIEH HAIPY3KU
K OOKOBOM MOBEPXHOCTH OTBEPCTHS CIEAYIOIIUM 00pa3oM:
T= Ppazp / Tt dors IBKJ'I,

e Ppasp — pa3pylaronias HarpysKa;
dors — IMaMETp OTBEPCTHS,;
lsxn — TyOHHA BKICHBAHUSA, lpey = (4...5) d;
d — HOMHUHAJIBHBIN JHAMETP CTEPIKHSL.

K.6.8 Odopmisitor pe3ynbTaThl HCHBITAHUH B KypHaie. [Ipm 3TOM oOTMeuaroT
HAUMEHOBaHHE 00BEKTa, MAPKY KOHCTPYKIIUHU, 1aTy BKICHBAHHUS.

7K.6.9 B cnnyuae HU3KHX pe3yIbTaTOB COBMECTHO C aBTOPAMU [TPOEKTA IPUHUMAIOT PEIlIeHUE
00 yCHJIEHUU KOHCTPYKITMI MU UCTIBITAHUSIX OOJBIIIETO KOJTUYECTBA COCTUHEHUH.

7K.6.10 Ha xaxx1yro mapTuio KOHCTPYKIIUI COCTABIIAIOT aKT CKPBITBIX pabOT MO yCTPOMCTBY
COCIMHCHUN Ha BKJIEEHHBIX CTepKHsX. [lapTuelt CcuMTalOT KOHCTPYKIHMH WIW  Yy3JIbl,
MpUHAJJISKAIINE OJHOMY OOBEKTY U U3TOTOBJICHHBIE B OHY CMEHY.

7K.7 Texnunka 6e30macHOCTH

2K.7.1 TlomenieHre, B KOTOPOM H3TOTaBIMBAIOT KJICH, IOJDKHO OBITH 000PYTIOBaHO OOIICH 1
MECTHOW IPUHYAUTEIbHONU U €CTECTBEHHON BEHTWISALMEN, TOPAYE U XOJIO0JHOU BOJOM.

XK.7.2 Ilpu pabore ¢ KiieeM 0053aTEIbHO MCIIOJIb30BaTh PE3MHOBBIC WM MOJIMITUICHOBBIE
NIEPUYaTKH.

K.7.3 INomaBmwmii Ha pyKH KJIEH MOXKHO YAAJISTh alleTOHOM M BOZOH C MBIJIOM.

X.7.4 Tlpu cBapke BKJIEEHHBIX JAeTaneil He00X0MM MECTHBIA 0TCOC MPOJYKTOB TOPEHUS U
COOITIO/ICHHE MTPOTUBOIIOKAPHBIX MEPOTIPUATHIA. 3alIUTY APEBECHHBI OT KOIIOTH, OOYTJIUBAHUS U
BOCIIJIAMEHEHHsI OCYIIECTBIISIIOT C IIOMOIIBIO SKPAaHOB U3 CTaJ, acbecTa U mp.

K. 7.5 Cpapky BBHINOJHAIOT I[IBAMU IO 3axXBaTKaM, YTOOBl HCKIIIOYUTH IEPErpeB U
BOCIIJITAMEHEHHE JpeBecHHbl. [IpogoKUTeNbHOCTh HENpPEPHIBHOW CBapku 1 IIBa HE JOJDKHA
npeBbIIIaTh 1 MUH.
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IIpunoxenne U

Pacyer Ha NPOYHOCTH MO IVIABHBIM ILUI0IIAIKAM MPHOMOPHBIX YYACTKOB KJI€€HBIX
JepeBSIHHBIX 0aJI0K

U.1 TpuonopHble y4acTKH KJIEECHBIX AEPEBIHHBIX 0anok ¢ cooTHomenuem h/b > 4, a taxxe
Y4aCTKH B MECTAX JIEUCTBUS COCPENOTOUEHHBIX CUJI, KpOME TpeOOBaHUI pa3esoB 6 1 7, NOJIKHBI
OBITH pacCUMTaHbl HA MPOYHOCTH MO TJABHBIM IUIOIIAKaM C YYETOM BCEX KOMIIOHEHT IJIOCKOTO
HaNpsHKEHHOTO COCTOSIHUSA 1O (hopMyJie

Gl=0,5'|:GX+Gy+\/(GX—Gy)Z+4T§yi|SRpa, (n.1)

T'IC 01 — 3HAYCHUC I'VIaBHOI'O PACTATUBAIOIICTO HAIIPAKCHUA,
Ox, Oy U Txy — KOMIIOHCHTEI IIJIOCKOT'O HAIIPSXKCHHOI'O COCTOSAHMA,

Rpa — PaCUCTHOC 3HAYCHHUEC COIPOTUBJIICHUA APCBCCUHLI IIPU PACTAKCHUU IIOA YITIOM O K
HaIIpaBJICHUIO BOJIOKOH, OIIPCALCIILICMOC 110 (bopMyne

R

_ P
cos* o +Bsin®* 2o +ksin® o’ 1.2)

pa

3nech B = Ry/Rpas — (1 — K)/4;
k = Ry/Rpe0.
.2 Yron HaKIOHa 0L HANPaBJICHHUS TIIABHOTO PACTATHBAIOIIETO HANPSHKEHUS G1 K BOJIOKHAM
JPEBECHUHBI CIIEAYEeT BBIUUCIATH MO hopMyiaM:
arctg[Z “Txy/(0x — Oy, )] pu 6, — 0y, > 0
o= 45° mpn 0, — 0y, =0,  (13)
0,5- {180° + arctg[Z " Txy/(Ox — Gy)]} npu 6, — 0, <0
W.3 BennunHy HauOOJBIINX HOPMAJIbHBIX PACTATUBAIOIIUX MOMEPEK BOJOKOH IPEBECUHBI
HANPSDKEHUH Gy B TPUOTOPHBIX 30HAX M B OKPECTHOCTAX JCHCTBHS COCPEIOTOYCHHBIX
MOTIEPEYHBIX CUII P clienyeT onpeaensaTh YUCIeHHBIM METOJJOM JTHOO0 pacCUUTHIBAIOT MO (hopMyIie
oy = 6p90 = 2 P 1/ bh, n.4)
rie P — cocpenoTodeHHass cuja (OmoOpHas peakiusi Oanky, JAaBlIeHHE OT MOABECHOTO
000py/I0OBaHUS, YCUIIHE CIKATUS B CTOHKE PepPMBI U T. 11.);
N1 — OpAMHATA MOJIOKUTEIHHON YaCTU KPUBOW paclpeeieHuss HOPMAIbHBIX HANPSKEHUH
Oy OT €JIMHUYHON COCPEIOTOYCHHOW CHJIbI (pucyHok 1.1);
b — mupuHa MONEPEeYHOro CeYeHHs HIEMEHTa,;
h — BBICOTA TIOTIEPEYHOTO CEYCHUSI AIIEMEHTA.

Opaunary 11 B uatepBaie — 0,25 <y < + 0,25, paccuuTsiBatoT 10 hopmysie
3 2

n=| 2| +01 L | +0,016. (1.5)
hO/'l hOl'l
I/I4 HpI/I Hepe,uaqe HOHepeqHOﬁ CHUJIBI HE 110 KpOMKC QJIEMCHTA, a I10 4aCTHU BBICOTHI Topua

HOPMAaJIbHOE HaIPSIKEHUE Oy, PACTIATUBAIONIEE APEBECHHY, YMHOXKAIOT Ha KodddumueHT 1,4.
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Pucynox H.1 — Cxema pacnpeaeeHus1 HANIPSI)KEHUI Gy B IPHONIOPHOIi 30He 0aJIKH

N.5 B tom cnyvae, xorna ycinoBue (M.1) He BbImonHseTcs, HEOOXOAMMA YCTaHOBKA
BKJICCHHBIX WJIM BBUHYEHHBIX cTepxHeW mon yrioMm [ = 40° — 45° k BOJIOKHaM JPEBECHHBI.
BennunHy r1aBHOTO PacTATMBAIOIIETO YCHIIUS, BOCIIPHHUMAIONIETO HAKIOHHBIMH CTEPXKHSIMH,
paccuuTHIBAIOT IO (hopMyJIe

N, =2(c, —0,8R,,)bh. (1.6)

BkiieeHHbIe MM BBHHYEHHBIC CTEPXKHH JJOJDKHBI YCTaHABINBATh C OJIMHAKOBBIM IIaroM Ha
JUTMHE OMacHOW 30HbI, paBHOH 0,7Non, OTCTOSIIEH OT OCH OMOPHI HA PACCTOSHUM, PAaBHOM Nop.
I[TepBblii HAKIIOHHBII CTEPXKEHb JOJDKEH OBITh YCTAHOBJICH HAa PACCTOSTHUU X = Nop + 0,1hoq OT OcH
ornopsl. /IIMHa aHKEPOBKU CTEPKHEH HEe T0JDKHA ObITh MeHee 0,7Non/COSP.
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IIpuiaoxenne K

OcodeHHOCTH NMPOCKTUPOBAHUSA NOINATBIX (bepM C COCANHCHUSIMHU B y3Jj1aX Ha
METAJNINYECCKUX 3y6‘laTLIX IIAaCTHHAX

K.1 Pacuernas cxema momarteix hepM ¢ coenuHeHUsMU B y3nax Ha M3II npenmonaraer
LIAPHUPHOE 3aKPEIUIEHUE 3JIEMEHTOB PELIETKH K Hepa3pe3HbIM moscaM. CThIKOBaHHME JOCOK
MOSICOB 1O JIIMHE — IIAPHUPHOE, BHE 30HBI y3JI0B KPEIJICHUS PELIETKH.

K.2 Beicoty ¢epm pekomeHayercs npuHuMarh He meHee 1/5 mponera. Ilpu menbiein
BbICOTE (hepM pacueT HEOOXOAMMO BBINOJIHATH C YUETOM JMHEHHON MOJATIMBOCTH CTEP)KHEH B
y3nax. [Ipy aTOM B pacueTe cieyeT yduThIBaTh, YTO IIPU YCUIIUAX, COOTBETCTBYIOIIUX PACYETHON
HECYIIeH CIIOCOOHOCTH COSAMHEHUH, TeopMaliuy CTeP KHEH B y3/1aX COCTABIAIOT 1,5 MM.

K.3 Tlosica depM paccUMTHIBAIOT KaK CXKAaTO-U3rHOaeMble U PACTSIHYTO-U3THOACMBIE
3JIEMEHTBI. JJEMEHThl PELIETKH JOIMYCKAETCS pacCMaTpUBATh KakK IEHTPAIBbHO-CKAThle M
HEeHTpalbHO-pacTsHyThIe. Ocnabienne ceyeHns rae3namu ot 3yoreB M3I1 He yUuTHIBAIOT.

K.4 Pacuernas Hecymasi cnocoOHOCTh coeuHennit Ha M3I1 3aBUCUT OT THIA MIACTHH C
3a/IaHHOM TeoMeTpuel 3yoneB. BricoTa 3yOneB pexomenayercsa He Oosee 12-KpaTHOM TOJIIMHBI
macTuHbl. TonmuMHa CTanbHOM IIACTHHBI cocTaBiigieT oT 1 1o 2 mm. PacuetHyro Hecyuryro
CIIOCOOHOCTH COeIMHEHUH R onpenenstoT no pe3yabTaTaM UCHBITAHUN 00pa31ioB C KOHKPETHBIMU
tunamu M3IT Ha 1 cM? OBEPXHOCTH MIACTHHEI, B 3aBHCHMOCTH OT yIJIa HAKJIOHA OCH IIACTHHEI
K JCHCTBYIOIIEMY YCWJIMIO O M OT yIJla HakJOHa OCH IUIACTHMHBI K HAIpPaBJIECHUIO BOJOKOH
JIPEBECUHBI [3.

Bcnencreue pasnnunoil nepdopaiuy miacTUH MpU BRIIITAMIIOBKE 3yObEeB Pa3HON (POpMEI
pacuetHbie xapakrepuctuku M3I1 npu pactskenuu Rp u cpese Rep pu pa3nmuvyHOM HarpaBieHUU
YCHUIIMA K OCH ILTACTHH Ol OIPEEIIAIOT 10 pe3yIbTaTaM UCIBITAHUN 00pa3IoB.

K.5 YcnoBue npouyHoCcTH COETUHEHUI

N < 2RF, (K.1)
rae N — HopMaIbHOE YCUJTUE B CTEPIKHE;
R — pacueTHas Hecymas ClIOCOGHOCTh coeiuHeHns Ha 1 cm?;
F — pacuernas miomanps noepxHoctd M3II ¢ ogHONM CTOPOHBI CTHIKA, ompenenseMas 3a
BBIYETOM ILIONIA/IEH YYACTKOB IJIACTUH B BUJIE MOJIOC MUPUHON 10 MM, TPUMBIKAIOIIHNX
K JIMHUSIM COTIPSIKEHUS SJIEMEHTOB (PEPMBI.
K.6 Ycnosue npounoctu M3II nipu pactskeHUH

Np = 2R,b, (K.2)

rae Rp — pacyeTHas HecyIias CHOCOOHOCTh TUTACTUHBI HA PACTSIKEHHUE,
b — pa3mep rutacTHHBI B HAITPABJICHUH, IEPIICHANKYJIIPHOM HANIPABJICHHUIO YCHITUS, Oe3 yueTra
nepdoparuu.
K.7 Ycnosue npounoctu M3II ipu cpese
Q = 2Replep, (K.3)
rae Q — caBuraromiee yCHuime B y3ie,
Rcp — pacdeTHas Hecymasi CHOCOOHOCTh IUTACTHHBI Ha CPe3;
lcp — TMHA cpe3a cedeHus TUTaCTHHBI 6e3 yueTa nepdoparim.
K.8 IIpu coBMecTHOM AEMCTBUM Ha MJIACTHHY YCHIJIMIA Cpe3a U PACTSKEHHS JOJKHO OBITh

BBIIIOJIHEHO YCIIOBUE
2 2
N Q

J’_
2R,b | | 2Ryl

<1. (K.4)
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Ipunoxenne JI

Pacuer 0a10K KOMIIO3UTHOT'0 C€UEHHSI HA HAKJIOHHO BKJIEEHHbBIX aHKepax

JI.1 banku KOMIIO3UTHOTO CEYEHUS BKIIOYAIOT JIEPEBSIHHBIEC peOpa ¢ HAKJIOHHO BKJICEHHBIMHU
aHKepaMu ¥ MOHOJIMTHYIO JKeJIe300eTOHHYO Ty (prcyHoK JI.1).

a) 6) , b
X *x/ / /!/ / 1/ 7 2 /. | 22 / / 1
: SN N I I S :
B) . b , D
/‘ §375m1—82 /‘ 0,5-5; Si S1
\l
bz ////I’Z“I =7 OIS TN AN KieeHsbli 31eMeHT
= xX— il ;N§ < %
= i | N
>~ ||| | NN N

a — o0muii BU;, 6 — TIOIIEPEYHOE CCUCHHE; 6 — TEOMETPUUYCCKHIE XaPAKTEPUCTUKHU TTOIICPEUHOTO CEUCHUSI; & —
OTIOpHAsl 30Ha OAJIKH

Pucynox JI.1 — Bajnka KOMIIO3UTHOTO CeYeHHUSs

JI.2 Pacuer 6ajlok KOMITIO3UTHOI'O CEYEHMS TPOU3BOIAT O MPEAETbHBIM COCTOSHUAM 1-if 1
2-1 TPy 10 YIPYTOW CTaTUH.

[Tpu pacyere KOHCTPYKIUI U COEMHEHUH CelyeT YUUThIBATh:

- KOO PHUIHUEHTH HAJIEKHOCTH 110 OTBETCTBEHHOCTH Yn, IPHHUMAEMBIE COTIIACHO pa3zieiy
10 I'OCT 27751-2014;

- KOO(QQUIIMEHTH HAJEKHOCTH MO MaTepuaiy: Mo OETOHYy Yb, IPUHHUMAEMBIH COIJIACHO
nyHkty 6.1.11 CII 63.13330.2012; no apmarype ys, IpUHUMaeMblii cornacHo myHKTY 6.2.8 CII
63.13330.2012; o npeBecuHEe M, MPHHUMAEMBIH COTJIacHO 6.2;

- KOO PHUIHUEHTH! YCIOBUI pabOTHI 2JIEMEHTOB JEPEBIHHBIX KOHCTPYKIIHIA:

- Mp, IPUHUMAEMBIH COTIIACHO 6.2;
- OeToHa ybi, MPUHUMaeMbIi cornacHo myHkTy 6.1.12 CIT 63.13330.2012.

JI.3 JKene300eTOHHBIE TUTUTHI CIEAYET PACCIUTHIBATH MO MMPOYHOCTH U TPEIIUMHOCTOUKOCTH
COIIacHO cooTBeTcTBYIOMMM paszaenam CIT 63.13330.

JI.4 Tlpu ycTaHOBKEe HaJ OMOpamMH IUIMTHI PAacUuE€THOM CTEP)KHEBOM apMaTypbl YCUIHS B
IUTUTE OTIPENIENSIIOT KaK B Hepa3pe3HoH xene300eTonHol koHcTpykimu coriacHo CIT 63.13330,
JIOTIyCKAIoMIed  Tepepachpe/ieiecHie MOMEHTOB B COOTBETCTBHM € TpeOOBaHUSAMHU
TpeuMHOCTOMKOCTH. [Ipy OTCYyTCTBMM pacueTHOW CTEep)KHEBOM apMaTypbl HaJl OINOpamMH
KOHCTPYKIIUSI PACCUNTHIBACTCS KaK OHOIPOJICTHAS.

JI.5 U3rubaromuye MOMEHTBI, YCHJIUS M HANpsOKEHHS B 3JIEMEHTaX KOMITO3UTHOM Oanku
clenyeT B O0IIeM ciydae OIpenesiTh CYMMHUPOBAHUEM CUJIOBBIX (PAKTOPOB, BOSHHKAIOUIMX Ha
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Pa3IMYHBIX CTAAUSAX M 3Tanax padoThl, COOTBETCTBYIOIIUX YCIOBUSAM BO3BEICHUS U 3aTPYyKEHUS
KOHCTPYKLUH.

JUist HaxOXKACHUST M3THOAIOIIUX MOMEHTOB, CIIBUTAIOIIMX M OTPHIBAIOIIUX YCUIHA MEXTY
XKene300eTOHOM U JIepeBOM, BHYTPEHHUX HANPSKCHWH, a TakKe MPU OINpPENeIEHUN OO0IuX
nedopmanuii pabora 6eToHa MPUHUMAETCS, KaK MIPABUJIO, YIIPYTOl, HE3aBUCUMO OT BEJIMYMHBI U
3HaKa HAIpsDKEHUHM B O€TOHE; MoJI3y4ecTh OeTOHa HEOOXOIMMO YUYHMTHIBaTh B COOTBETCTBUHU C
nosioxkenussmu CII 63.13330.

ITpu pacuerax Ha ycaaky OeTOHa pasrpysKaroliee BIMSHUE YCaJKU HE YUUTBIBAIOT.

JI.6 B pacueTax KOMIO3HUTHBIX 0allOK, BHIITOJHSIEMbIX B MPEATIOIOKEHUH YIIPYTOi paboThI
0eToHa, cieayeT UCHOIb30BaTh KOI(D(UIMEHTHI MPUBEACHUS K APEBECHHE N IeOMETPHUYECKUX
XapaKTEPUCTHK IONEPEUHBIX CEUEHUHN ITUX 0aJI0K

Ew

n=—2=
E

a

, (L1)

rae Eb1 — MOIysb qeOopMaIiiu CKaToro 0EToHa;
E; — MOIyJb yIpyrocTH IpeBECHHBI BIOIb BOJOKOH.

BrIcoTy sepeBsiHHOTO pedpa MPUHUMAIOT PABHOM:

- (1/15-1/25)1 — nnst pa3pes3HbIx O6aokK;

- (1/20-1/30)I — myst HepaspesHbIx 6anok, rae | — mposer Ganok.

TonmuHy xene300eTOHHON TUIMTHI TpUHUMAOT paBHOU oT 80 1o 150 MM. Yron HakioHA
BKJIGEHHBIX aHKepoB o = 30° —45°.

PaccrosiHust MeXIy OCSMHU BKICCHHBIX aHKEPOB BIOJb BOJOKOH (pucyHok JI.1) ciemyer
NPUHUMATh HE MEHEE:

- S1 = 14d npu o = 30°;

- $1=10d mipu o = 45°.

PaccrosiHre oT ocu aHKepa JI0 TOpIia MO HAIPABJICHHUIO BOJOKOH CIICAYyEeT NMPUHUMAThH HE
MmeHee 5d.

PaccrosiHusI B HalpaBJICHUH TTOTIEPEK BOJIOKOH CIIEyeT MPUHUMATD:

- S2 > 3d — Mex 1y OCsIMH aHKEPOB;

- S3>2d, Ho He MeHee 30 MM — OT OcH aHKepa JI0 KPOMKH.

Pacuersl ciemyer BBIMONHITH WCXOAS W3 THIIOTE3bl IUIOCKMX CEYeHWH, 0e3 ydera
MOJIaTIMBOCTH IIBOB OOBEAMHEHHUSI IEPEBSIHHOMN U >Ke1e300€TOHHOM JacTeil.

JI.7 PacueT BBIIIOJIHAIOT B BE CTAIUU:

- 1-s1 cragus — pacueT IepeBIHHOTO pedpa Ha BEC KelNe300€TOHHOM MITUTHI;

- 2-s1 cTaaus — pacyeT Ha MOCTOSHHBIC U BPEMCHHBIE HATPY3KH.

J1.8 HampsbxeHwusl 1o HWKHEH TpaHu JCPEBIHHOTO pedpa MpoBepsroT 1o Gopmyiie

Oxp = Ompl + Gp2 < Ry, (J1.2)

rae o —= — HanpsbKkeHue B pedpe Ha 1-i cranuu;

Aap

apl =

M, .
Op2 = W HanpsDKeHUe B peOpe Ha 2-i CTainu;
np
M1 — n3rnbaromnuii MOMEHT OT Beca JKeJIe300€TOHHOM TITUTHI;
M> — u3rubaronyii MOMEHT OT pacueTHOW Harpy3Ku (KpoMe Beca Kelle300eTOHHOM TIIHUTHI);
W,p — MOMEHT COTIPOTHBIICHHUS JICPEBSIHHOTO pedpa;

np

Wr[p =—— — MOMCHT COITPOTUBJICHHUA KOMITIO3UTHOI'O CCUCHUS, IPUBCACHHOTO K JPCBCCUHC,

y — pacCTOsTHUE OT HEUTPAITLHON OCH MPUBEICHHOTO CEYEHUS TT0 HIDKHEH TpaHu OaJIKu.
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J1.9 HanpsbkeHust 0 BEpXHEW TpaHu jKeIe300€TOHHON TUTUTHI MIPOBEPSIOT 10 Gopmyie

M2/Wh.up < R, (J1.3)
rzie Wh.np — MOMEHT COTIPOTUBIICHHUSI KOMIIO3UTHOTO CEYEHUsI, IPUBEIEHHOTO K OETOHY;

Rb — pacueTHOe conpoTHBIIeHHE OETOHA OCEBOMY CHKATHUIO.

JI.10 PacueTrHyro WIMpPUHY >KEI€300€TOHHON IUIMTHI MPUHUMAIOT PABHOW PACCTOSHHIO
Mexay pebOpamu, HO He Oonee 1/6 mposera. [Ipu Tommuue mauThl MeHee 1/10 BBICOTHI
KOMITO3UTHON Oallki pacyeTHYIO HIMPUHY CBeca MPUHUMAIOT HE Oojiee 6-KpaTHOW TOJIIIMHBI
TUTUTBHI.

JI.11 TpebGyemoe 4KCiI0 HAKJIOHHBIX METIEBBIX aHKEPOB ONPEIEIISIOT U3 pacueTa Ha CJIBUT
M0 TUIOCKOCTH CKaJbIBaHUS IUIUTHI U pedep U3 YCIOBUS MPOYHOCTH AHKEPOBKH B OETOHE U
JPEBECHHE.

JI.12 Hecymyro cnoco6HocTh T, kKH, 0HOIM BETBH NETJIEBOrO aHKEpa Ha CIABUT B OETOHE
OTIPEACIISIOT 1O hopMyJie

T < F,R, cosa+100d2 /R, sina, (J1.4)

rie Fa — II0mIa 16 MonepevyHoro ceueHus ankepa, cM?;
Ra — pacueTHOE CONPOTUBIICHUE MaTepHajla aHKepa Ha PaCTHKCHHE;
d — HOMUHAJIBHBIN TUAMETp aHKepa, CM;
Rb — pacdeTHOe cOnpoTHBIICHHE OETOHA HA OCEBOE CxKaTHe (TIPU3MEHHAs! POYHOCTB ).

JI.13 Hecyuryto crmocoOHOCTh OJHOW BETBM METIEBOTO aHKEpPa HA BBIICPTUBAHHE B
npeBecuHe ompenensioT mo Gopmyne (66), xkoropas QODKHA OBITH HE MEHee HeCyIen
CIIOCOOHOCTH OJJHOW BETBHU IETJIEBOI'O aHKEpA HA CABUT B OETOHE.

JI1.14 Tpebyemoe 4KciI0 HAKJIOHHBIX METJIEBBIX aHKEPOB omnpeensercs mo Gopmyse (25).

Hecymiyio ciocoGHOCTH 10 MONepedHO CHile KOMITO3UTHOTO CEYCHHUS CIIEAYET IPHHUMATh
paBHOM HeCyIeH CrIOCOOHOCTH JICPEBSIHHOTO CEUYCHUSI.

JI.15 OmnpenencHue NporuOOB BBINIONHSIOT KaK JUISi COCTaBHBIX OaJlOK C Y4eTOM
HPUBEICHHOTO CeUCHUS U KO PUIIHEHTA Kx K MOMEHTY WHEPIUH MOMEPEYHOr0 CCUCHUsI OaKH,
YUUTBIBAIOIIETO MOJATINBOCTh HAKIIOHHO BKJIICEHHBIX aHKEPOB, KOTOPBIA CIIEAYyEeT MPHHAMAThH
paBHbIM 0,9.
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Ipunoxenne M

OcodeHHOCTH MPOCKTUPOBAHUSA ﬂnn3ooﬁpa3m,1x (bepM Ha BKJICCHHBIX CBA3HAX

M.1 Jlunzoo6pa3zHbie ¢epmbl BHIMONHIIOT U3 JIK ¢ kpuBOIMHEHHBIM(H) mOsicoM(amHu).
®epMbl MOTYT OBITh I€PEBIHHBIMU U METAJLIOIEPEBIHHBIMU.

Bricota epmbl B cepenune nposera: (/9)L < H < (1/6)L.

Pexomenayemble nposeTsl Takux hepm coctarisator oT 18 qo 100 m.

M.2 Coopable JHMH3000pa3Hble (epMbI MOTYT COCTOSITH M3 HECKOJIBKHX OTIPABOYHBIX
Mapok. PacmonoxeHue yKpYHMHUTENIBHBIX Y3JIOB CIEIyeT OIpeAesaTh TPAHCIOPTHBIMU U
TEXHOJIOTUYECKUMHU TpeOOBaHUSMH. B HW)KHEM IMosice CleayeT pacrnojaraTb MHHUMAJIBHO
BO3MO)KHOE KOJIMYECTBO CTHIKOB.

M.3 ®epMbl MOTYT UMETh JKECTKHE Y3JIbl CONPSHKEHUS KaK B OMOPHBIX y3JaX, TaK U, MPH
HEO0OXOIUMOCTH, IO JUIUHE TIOSICOB.

M.4 DnemeHThI peleTKH cleAyeT pacnojarats noj yriaom ot 30° no 60° x BepTUKaIIH.
KpenueHue pemeTku K nosicaM cliefyeT OCyIIEeCTBISATh IPU MOMOIIIH Harejei i Ha BKIEEHHBIX
CTEPIKHSX.

M.5 Omnopnbie y31bl JHH3000pa3HbIX (epM SABIAIOTCA Haubosiee Harpy>KeHHbIMU U
OTBETCTBEHHBIMHU. [IpH jKECTKOM COMPSKEHUH TMOSICOB UX CIIEAYET MPOCKTUPOBATh HA HAKIIOHHO
BKJICEHHBIX CTep)KHAX (pucyHOK M.1). HeoOXxoaumMoe Ynciio BKICCHHBIX CTEPIKHEN OMPeaessioT
PaCUETHBIM ITyTEM.

Pucynox M.1 — Cxema OnopHOro y3Jia JTHH3000pa3Hoi ¢epMbl

M.6 Pacuet hepmbl HEOOXOIMMO OCYIIECTBIIATH C YYETOM CIEIYIOIINX OCOOCHHOCTEH:

a) yCWJIus B TOfACax CJIeNyeT ONpeAeisaTh W3 YCIOBHS HMX HEpa3pe3HOCTH; CleayeT
YUUTHIBaTh M3TUOAIOLIME MOMEHTHI, BO3HHMKAIOUIME B OMNOPHBIX Y3JIaX, BBINOJIHEHHBIX Ha
HAKJIOHHO BKJICEHHBIX CBS3X;

0) ycuius B pelieTKe 10MycKaeTcs OMpeaessaTh U3 YCIOBUS IIAPHUPHBIX Y3JI0B CONPSKECHUS
€€ JJIEMEHTOB C IOSICAMU.

M.7 OmnopHble y31bl JHUH3000pa3HbIX (epM SBISAIOTCS Haubosiee Harpy>KeHHbIMU U
OTBETCTBEHHBIMU. [IpH jK€CTKOM CONPSYKEHUH IMOSICOB UX CIEAYET MPOEKTUPOBATh HA HAKIIOHHO
BKJIEEHHBIX CTEPIKHSIX.

Yucino BKIEEHHBIX CTEPKHEH Ne ONPEeNnsioT o Gpopmyie

Ne =N/ T kep COSa, (M.1)

rie Ne — ycuimie ciBuTa 1Mo TUIOCKOCTH CIIAaYMBAHUS BEPXHETO U HUYKHETO IMOSICOB;
T — Hecymasi CliocCOOHOCTh BKJICCHHOTO cTepHs (cM. 8.41);
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0. — YroJ HakJIOHa CTEpKHEH K MJIOCKOCTH CIUTaYMBaHUs, Ha3HauaeMbli B ipeaenax ot 30° no
50°;
Ke.p — KOO PHUIMEHT COBMECTHOCTH pabOThI BKJICCHHBIX CBSI3CH.

[Ipu paBHOMEpHO# paccTaHoBKe cBsi3eit Kep paBen 0,8, mpu paccranoBke He meHee 30 %

KpalHUX K OTOpe CBsI3el B BUJIC 2 BKICCHHBIX CTEP)KHE 110 mupuHe ceueHus Kep pasen 0,85.
M.8 Ilnomaaky cruladyMBaHusl BEPXHETO U HUKHETO MOACOB CIIEAYET IPOBEPSTh HA CMATHE

MIOJT YTJIOM Y K BOJIOKHaM 110 (hopmyrie

rae N u Q — mpoonpHast ¥ ONIepeYHast CHIIbI B BEPXHEM I0sICE B 30HE CIIAYMBAHUS,
B — yros HaKJIOHa OCH BEPXHETO IMO0sica B 30HE CIUIAYMBAHUS K TUIOCKOCTH CIUTAYMBAHUS;
b — mupuHa ceuenus Gpepmal;
S1 — IIar BKJICEHHBIX CBS3CH;
Rewy — pacdeTHOE COMPOTUBJICHHE JIPEBECHHBI CMSATHIO IO YIJIIOM Y K BOJIOKHAM,
omnpenensemoe o ¢popmyie (5);
Y — OONBIINI M3 YIJIOB HAKJIOHA IUIOCKOCTH CIUIAYMBAaHUS K BOJOKHAaM BEPXHETO H
HW)KHETO TOSICOB.
Ecnu ycioBue He BBINOJIHEHO, CIEAYeT YBEJIHUYUTh IIar CBSI3€H WM YCHIIUTH JIPEBECHUHY
CTEP KHSMH, BKJIICEHHBIMU TEPIICHIUKYJISIPHO IJIOCKOCTH CIUIAYABaHUSI.
[Iar BKJIEEHHBIX CTEPKHEH YCHIICHHS S1, CIEIYET OnpenesiTs ¢ yuetoM 8.39 mo ¢popmyie

Sly = T/(b(H cMy — Rcm,y) y (M.3)

riae 7 — Hecylnasi ClocOOHOCTh BKJIGEHHOTO CTepikHs ycuieHus (8.41).

M.9 C6opHbIe hepMbI MOTYT COCTOSITh U3 HECKOJIBKUX OTIPABOYHBIX MapoK. Pacronoxenue
YKPYIIHUTC/IBHBIX ~ Y3JI0B CIIEAYET OIpENEIATh TPAHCIOPTHBIMU U TEXHOJIOTMYECKUMU
TpeOoBaHMsAMH. B HIDKHEM Mosice clieqyeT pacnosiaraTb MUHUMAaJIbHO BO3MOXKHOE KOJUYECTBO
CTBIKOB.

M.10 CtbIku BepXHETo mosica cieIyeT KOHCTPYHpPOBATh C Mepepadyeil OCeBBIX yCHIINH Ha
TOPLBI  DJEMEHTOB  IIOCPEICTBOM  ITOJMMEPOETOHa, OOECIIeUMBAIONIETO  PABHOMEPHOE
pacnpeieneHue HanpspKEHUH 110 BBICOTE TIONEPEYHOTO CEYEHUS.

M.11 PaCT?[HYTI)IG 1 CXaThbI€ CTBIKHU IIOACOB HOJIZKHBI OLITH pacCUuTaHbl HA MOHTA>XHBIC
yCWIIHS TIPH KaHTOBKE M moabeme pepm. OHM TOIKHBI 00a1aTh TOCTaTOYHON JKECTKOCTBIO M3
IJIOCKOCTH M BOCIPUHUMATh YCUITUSL OOPaTHOIO 3HAKA.
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IIpunoxenne H

KOHCprRIII/IOHHBIe MEPLI 3alIUTHI A€PEBAHHBIX KOHCTPYKIII/Iﬁ

H.1 Mpumep 3amutel KK oT yBrnaxkHeHus u OMOpa3pylIeHHS B MECTaxX MEpeceueHHi
OrpaXIAIOUINX KOHCTPYKIMHA (CTEH, MEePEeKphITUH, MOKPHITUI) NpelacTaBieH Ha pucyHkax H.1,
H.2.

@ — C YTEIUIEHUEM 33a30POB IUIUTHBIM YTEILIUTEIEM; & — TO JKe, 3AIMBOYHBIM TeHononuyperaHom (ITITY);
6 — C BEeHTITUPYEMBIM 3a30POM
1 — HapyxHast creHa; 2 — Hecyas K/IK; 3 — Bnarou3osssiMoHHbIH 0aHiaX; 4 — HOBEPXHOCTh, 00paboTaHHas
aHTHCENTUKOM; 5 — criapennas Hecymas KJK; 6 — BkieeHHbBIN MeTAIUIMYCCKHI CTEPIKEHB; 7 — IEPEBIHHbBIN OpYCOK
ceuenreM 40x40 mm; 8 — MoHTaXKHasI TieHa; 9 — IWINTHBINA yreruTes; 10 — 3anuBounsri TITY; 11 —
CaMOKJICIOIIAsICSI TepMETH3UPYIOMIast JeHTa; 12 — HaleabHUK

Pucynok H.1 — Y3abl nepeceyenusi Hecymeil KK Hapy»KHOii cTeHbI 0TamInBaeMoro
30aHUA
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pEp———— :::E/_

1 — napyxHas creHa; 2 — cnapenHas Hecymias KJIK; 3 — BcTaBka; 4 — BKIICCHHBIN METAJUTUUECKHUI CTEPKEHb; 5 —
MOBEPXHOCTh, 00pab0TaHHAS AHTHUCENTUKOM; 6 — BIArOM30JIAHOHHBIN OaHJaX; 7 — MOHTa)KHAS TIeHa; 8 — MIUTHBIH
yTeIUIUTEIh; 9 — HaIETbHUK

Pucynox H.2 — Y3ea (B niiane) nepecedenus Hecyuieii KJIK cnapennoro ceuenust
HAPY’KHOI CTEHbI OTANJIMBAEMOI0 31aHUA C BEHTWINPYEMbIM 3230POM
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Ipuaoxenne I1
ITapaMeTpsbl IIyPyNOB M TJIyXapei

I1.1 B HacToseM NpUIOKEHUN NPUBEAECHBI KOHCTPYKLUS M pa3Mepsl IIypyNoB, B TOM
quciie TiyXapel — ypynoB ¢ MIECTUIPaHHOM ronoBKoi (pucyHok I1.1).

a o

a — TIyXapb; 0, 8, 2 — IIyPYIHI C MOJIYKPYTIIOH, MOTAHHON U TIOTYIIOTAWHOHN rOJIOBKaMHU

Pucynok I1.1 — Bajika KOMIIO3UTHOTO CeYeHUs

I1.2 Pe3p60BY10 YacTh IIypyNOB U3TOTOBIAIOT LIMJIMHAPHUECKON WIIM KOHUYECKOH, KOTopast
JOJIKHA UMETh Ha KOHIIE 3a0CTPEHHYIO 4acTh (OypaBumk). /J[is mrypymnoB Hapy>KHBIM JuameTp
pe3bObl, @ ¢ KOHUYECKOH pe3b00BON YacThio HAMOOJBIINN HAPYKHBIM AMaMeTp pe3bObl J0JKEeH
OBITH PaBEH HOMHUHAJILHOMY AMAMETPY LIypyTIa.

I1.3 KoHCTpyKTUBHBIE TapaMeTpbl BUHTOB NpuBeieHb! B Tabiuue I1.1.
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Taomnumnma II.1

CII 64.13330.2017

HapyxHbIil Tuamerp pe3pObl, MM 3,5 4 5 6 8 10 | 12 16 20
BHyTpeHHuU# 1uamMeTp pe3bObl, MM 24 | 28 135|142 |56 |701]90 | 12,0 | 15,0
IIar pe3b0bl, MM 15 (1,751 201|251|35|45 |50/ 6,0 7,0
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IMpuaoxenune P

OcHoBHbIE OyKBeHHbIe 0003HAYCHUS

Ta6aumna P.1
OGosHauenue | HaunmenoBanue
Ycunus oT BHEUIHUX Harpy30K ¥ BO3/ICHCTBUI B IONEPEYHOM CEUEHHUH IEMEHTa
M Wzrubaromuii MOMEHT
N [IpomonpHas cruia
Q [Monepeunas cuia
XapakTepUCTHKH MaTepHaJIOB
Ru PacueTHOE cOonpoTHBIICHHE APEBECHHBI M3TUOY BIOJb BOJIOKOH
Rc PacueTHOE CONPOTHUBIEHUE IPEBECHHBI CXKATHIO BJIOJIb BOJOKOH
Rp PacdyeTHOE CONPOTHUBIICHUE IPEBECHHBI PACTSKEHHIO BIOJIb BOJIOKOH
Rew PacyeTHoe conpoTHBIEHHE IPEBECUHBI CMATHIO BIOJIb BOJIOKOH
Rex PacyeTHOE conpoTHUBIIEHHE IPEBECUHBI CABUTY BIOJIb BOJIOKOH
Reoo PacyetHoe conpoTHBIEHHE IPEBECUHBI CKATHIO MTONEPEK BOJIOKOH
Rpgo PacdyeTHOE CONPOTHUBIICHUE IPEBECHHBI PACTSHKEHHIO MONEPEK BOJIOKOH
Reugo PacdyeTHOE CONPOTHUBIEHUE IPEBECHHBI CMATHIO IIONIEPEK BOJIOKOH
ReP PacueTHOe conpoTUBIIEHNE IPEBECUHBI CKAJIBIBAHHIO BJIOJIb BOJIOKOH
Rexgo PacyeTHOE conpoTHBIEHHE IPEBECUHBI CIBUTY MOMEPEK BOIOKOH
Reva PacueTHOE COnMpOTHBIEHNE IPEBECHHBI CMATHIO IO YTIIOM K BOJIOKHAM
Rexa PacueTHO€E conpoTHBIIEHUE NPEBECUHBI CABUTY TOJI YTJIOM K BOJIOKHAM
Ro.p PacuerHoe conpoTuBiieHNe haHepbl PACTHXKEHUIO B IJIOCKOCTH JINCTA
R.c PacuetHoe conpoTuBiieHHE (haHEePbl CKATHIO B INIOCKOCTH JIUCTA
Ro.u PacuetHoe conpoTuBiicHue paHephl M3ru0y B MIOCKOCTH JIMCTA
Ro.cx PacuerHoe conpoTuBiieHHE (aHEePbl CKAJIBIBAHHUIO B INIOCKOCTH JIUCTA
Ro.cp PacuerHoe conpoTtuBiieHHe (aHepbl cpe3y NepHeHINKYISIPHO TIIOCKOCTH JIUCTA
Ry.co0 PacuetHoe conpoTuBiieHre haHepbl CKATHIO TEPICHAUKYISIPHO MIIOCKOCTH JIUCTA
Rg.cm90 PacuetHoe conpoTusiieHNe haHepbl CMATHUIO MEPIECHANKYIISPHO IIOCKOCTH JICTA
R, PacueTHOe conpoTHBIIEHHE APEBECHHBI OJHOHAIIPABICHHOTO IIITOHA U3TMOY BIOJIb
BOJIOKOH
RS, PacuetHoe conpoTHBIEHUE TPEBECUHBI OTHOHAPABICHHOT'O IITIOHA CKATHIO BJOJb
BOJIOKOH
RP. PacueTHOE conpoTHBIEHNE IPEBECHHBI OTHOHANPABIEHHOrO IIIIOHA PACTHKEHUIO
BJI0JIb BOJIOKOH
R PacuetHoe conpoTHBIEHHE TPEBECUHBI OTHOHAPABICHHOTO IITIOHA CMSTHIO BJIOJIb
BOJIOKOH
R, PacueTHOE conpoTHBIEHNE IPEBECHHBI OTHOHANPABIEHHOTrO IIIIOHA CIABHUTY BJOJb
BOJIOKOH
Eo £ Moynp yIpyrocTH ApeBecHHbI U (haHEePHI BAOJIb BOJIOKOH
Eqo MoJysib yIPYroCTH ApeBecHHbI B (haHephl OTMIEPEK BOJIOKOH
Eo Moaysb ynpyroctu daHepbl
E' Monysb ynpyrocT ApeBeCHHBI B pacueTax HEeCYIIUX KOHCTPYKLUiI (KpoMme o1op
JIDII) Ha ycTOMYMBOCTD U 1O 1e(hOPMHUPOBAHHOM CXEMe
E, Monysb ynpyrocta ¢paHepsl B pacueTax HeCyIIuX KOHCTpYKIHid (kpome omop JIDIT)
Ha YCTOHYMBOCTH U 1O J1e()OPMHUPOBAHHOM cXeMe
Gogo, G Monyne caBura IpeBECHHbI OTHOCUTENIBHO OCEH, HAlpaBJIEHHBIX BJOJIb U MOMPEK
BOJIOKOH
Go Monyib casura haHepsl
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G, Monyns caBura (haHepsl B pacueTax HECYIIUX KOHCTpYKUuit (kpome omop JIOIT) Ha
YCTOWYMBOCTB U 1O JIehOPMUPOBAHHOM cXeMe
V90,0 Koaddunuent Ilyaccona apeBecuHbl IONEPEK BOIOKOH IPU HANPSKCHUSX,
HalpaBJICHHBIX BAOJIb BOJIOKOH
Vo.90 Koadpuuuent I[lyaccona apeBecuHbI BAOIb BOJIOKOH IPH HANPSIKCHUSAX,
HanpaBJICHHBIX NONEPEK BOJIOKOH
Vo Koaddummenrt [lyaccona dhanepst
m KoaddummenT npuBeneHns K 1peBecuHE
M, Koadduument, yunTriBalomnii BIUSIHUE TPOIUTKH aHTHITUPEHAMH
Mg Koadduiment, yunThIBalomni BEICOTY CEUSHHUS
M, Koadduiment ycnoBmii sKcIyaTanuyu KOHCTPYKIUH
My Koaddurment, yauTsIBalonuii painyc KpUBU3HBI
My Koadduument, yunThiBaromuil JUIMTEIbHYIO HATPY3KY
My Koadduiment, yuntriBatomuii Bpemst JNIMTEIbHOCTH HATPY3KH
m, Koadduuuent, yuntriBatomuii ocnabaeHns CEYCHUs paCTIHYTHIX H U3THOaeMbIX
JJIEMEHTOB
My Koadduuuent nepexona 1ist pacueTHBIX COIPOTUBICHUI COCHBI K
COOTBETCTBYIOUINM BEJITMYHMHAM JIPYTHX HOPOJ IPEBECHHBI
Mex KoadduimeHnt, yunThIBaIOMKN TONMIMHY CJIOSI
Me.c KoaddunmenT, yauThIBaIONIHiA CPOK CITYKOBI
m; KoadumnumenT remnepaTypHBIX YCIOBHIMA
T PacuerHas Hecymas CItoCOOHOCTH CBSI3H
['eomeTpuyeckre XapaKTepUCTUKU
F [I7omaap NoNepeyHoro ceYeHus JIeMeHTa
Fpaca PacueTHas mionap NONepeyHOro CEYCHUs 3JIEMEHTa
Fur [Inomaap NONEPeYHOro CEYeHHUs JICMEHTa HETTO
Fsp [Inomaap NONEpeYHOro ceUeHus IIeMeHTa OpyTTO
Feu PacueTrHas miomans cCMATHS
Fec PacuerHas miomaap CKaJIbIBaHHS
b [lluprHa MONEPEYHOTO CEUEHHUSI
d HomuHanbsHBIN AraMeTp CTepKHEH apMaTypHOU CTaJld, aHKePOB, OOITOB, TBO3/IEH,
HIYPYHOB | Jp.
h BricoTa monepeyHoro ce4eHus
I MoMeHT HHEPLMH ONEPEUYHOr0 CEUSHHUS HJIEMEHTa
lir MoMeHT HHEpPLMY ONEPEYHOr0 CEYECHUS 3JIEMEHTa HETTO
lop MoMeHT HHEpIMK TONEPEYHOr0 CEUCHHUS dTIEMEHTa OPYTTO
lup ITpuBeIeHHBII MOMEHT HHEPLIMH ITIONIEPEYHOIO CEUECHMS dJIEMEHTA
I [poset, yIMHA DIIeMeHTa
lo PacueTHas ayMHa 3JeMeHTa
lew JUTuHa TIoMA KK CMSITUS
r Pannyc uHepuuu ceyeHus
S CraTnuecknii MOMEHT TOTIEPEYHOT0 CEUEHHs 3JIeMEeHTa
S'sp Crarndyeckuid MOMEHT OPYTTO CABUTaeMOM YacTH MONEPEYHOI0 CEYCHHS SIEMEHTa
W MOMEHT CONPOTUBIEHHS IONIEPEUHOTO CEUEHHUS DJIEMEHTA
Whacu PacueTHbIil MOMEHT CONPOTHBIICHHS IONIEPEYHOTO CEUCHHS DJIEMEHTa
Wip IIpuBeeHHBII MOMEHT CONPOTUBIICHHUS IONIEPEYHOTO CEUECHHMSI DJIEMEHTA
[Ipourie OCHOBHBIE XapaKTEPUCTUKH
& Koadduument, yunTriBatomnii JOMOJTHUTEIBHBI MOMEHT OT MPOJOIBHON CHIIBI
BCJIEJICTBHE MMPOruda IeMeHTa
0] Koaddumment npojoiapHOro nzruda
A ['uOKoCTh 371€MEHTa
f [Iporu6 snementa
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Ny

PacdeTHOE YHCIIO HIBOB B JICMCHTE

ke

KoadduimeHT moiaTiuBOCTH COSTMHEHUIM
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bubanorpadus

[1] ®enepanbhbiii 3akoH oT 22 uroHs 2008 1. Ne 123-03 «TexHu4eckuii periiaMeHT o
TpeOOBaHHSX MOXKAPHON OE30ITACHOCTI
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VK 624.011.1.04(083.74)

KiroueBbie cioBa: JpeBecwHa, OpeBecuHa cioucTtas u3 kieeHoro mmona (LVL), danepa,
JOJITOBEYHOCTh, BJIAXKHOCTb, PACYET, COPT, KJIACC MPOYHOCTH, XBOWHBIE MOPOJBI, pacueTHHIC
COIIPOTUBJICHU, CKaJIbIBAHHUC, COCTABHBIC 3JICMCHTBI, HCHTPAJIBHO-PACTAHYTHIC, HCHTPAJIBLHO-
ckaTble, M3rubaeMble 3JIEMEHTBI, OceBas Cuia C H3TUOOM, YCTOMYMBOCTH, IUIOCKas ¢opma
neOpMUPOBAHUS, KJICEBOC COCAMHCHHE, IWIMHIPHYECKUN Hareidb, BKICCHHBIH CTEPKCHD,
BpYyOKa, y3ell, CTBIK, OaJIKH, IPOTOHbI, HACTUIIBI, EPMBI, APKH, paMbl, CKOPOCTh OOYTIIMBAHUS
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