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CBop npaBun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUMK". AKTyanm3npoBaHHasa peaakums
CHwu 11-23-81* (yTB. npukaszom MuHuctepcTBa CTpoUTeNIbCTBA U XXUNULHO-KOMMYHasribHOro
xo3auctea P® ot 27 cheBpans 2017 r. N 126/np) (c u3aMeHeHUsAMU N AONOSTHEHUAMMN)

C n3MeHeHUSIMU H JOTNOJTHEHUSIMH OT:

C U3MEHEHUSIMHU U TOIMOTHEHUSIMHU OT:
16 aBrycra 2018 ., 4 nexadps 2019 r., 15 nexkabpst 2021 r., 31 mast 2022 r., 27 uronst 2023 r.

Steel structures

[aTa BBegeHusd 28 aprycra 2017 r.

T'APAHT: OToenbHble YacTW HACTOSIIETO JOKYMEHTA BKIFOUEHBI B llepedeHpb JTOKYMEHTOB B 0O0JIACTH
CTaHIApPTHU3AlMK, B PE3yJbTaTe MPUMEHEHUS KOTOPBIX Ha 00s3aTeIbHONW OCHOBE 00ECIeunBaeTCs
coOroieHne TpeOoBaHWM [ E€XHUYECKOro perfameHTa o 0e30MacHOCTH 3JaHUi U COOpY)KEHHH (YTB.
nocrtaHoBneHneM IlpaBurensctBa PO ot 28 mas 2021 r. N 815), no 1 centsops 2022 T.

T'APAHT: OToenbHble YacTW HACTOSIIIETO JOKYMEHTA BKIIOUEHBI B llepedeHp JTOKYMEHTOB B 00JACTH
CTaHJapTHU3alMK, B pe3yjbTaTe NPUMEHEHHS KOTOPLIX Ha 00s3aTeIbHOM OCHOBE 0O0eCcIeYnBacTCs
coOiroeHne TpeOOBaHUM | E€XHUYECKOro perfameHTa o 0e30MacHOCTH 3JaHUi U COOpY)KEHHH (YTB.
nocrtaHoeneHvem llpasurensctBa PO ot 4 mromst 2020 r. N 985), neiictByrommii o 31 aBrycra 2021 r.

T'APAHT: Hacrosmmii HOKYMEHT BKIOYEH B [lepeyeHb HOKYMEHTOB B OO0JIACTH CTaHIAPTU3ALMU, B
pe3yibTaTe MPUMEHEHUS KOTOPHIX Ha JOOPOBOIHHOW OCHOBE OOCCIICUMBACTCS COOJIFOJICHHE TPeOOBaHUI
TexHn4yecKkoro perfnamMmeHTa o 6e30MacHOCTH 3IaHUN M COOPYKEHHUN

Hngopmayusn 06 usmenenusx: Beeoenue usmenerno ¢ 28 urona 2023 2. - UsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

BBenenue

Hacrosimuit cBox mpaBui paspabotan B cooTBeTcTBUH ¢ PefeparnbHbiM 3akoHOM ot 30 nexabps
2009 r. N 384-®3 "TexHUYECKHI PeriIaMeHT O 0€30IIaCHOCTH 31aHUN U COOPYIKEHHIA".

IMepecmotp CIMT 16.13330.2011 Beimonuen aBropckum koyuiektuBoM AO "HUL "CrpoutenbcTBo" -
HHUUCK um. B.A. Kyuepenko (a-p texH. Hayk M.W. Bensxos, a-p texd. Hayk I1.J]. Onecckuii; kaHa. TexH.
Hayk M.U. T'yxoBa, xana. texd. Hayk J.B. Konwn, xana. texd. Hayk M.P. Vpunkuii, kaHa. TEXH. HayK
M.U. dapdenb, kana. texH. Hayk b.C. llernun; umk. C.B. I'ypoB); HUY MICY (n-p TexH. Hayk
A.P. Tycaun); 3A0 "Opkon" (n-p Texn. Hayk ['.W. bensrit); APCC (unx. [.C. Epemees, nmx. A.A. CockoB).

ViameHeHne N 1 k wHacrosimeMy CBOAY IpaBWi pa3paboTaHO aBTOpCKUM Kosuiektusom AQO "HUI]
"CrpoutenbctBo” - IHTHUMCK um. B.A. Kyuepenko (pykoBomutenb - O-p TexH. Hayk W.W. Bemsxos;
HCIONHUTENN - O-p TexH. Hayk [1.JI. Onecckuil, kana. TexH. Hayk M.I. I'ykoBa, kana. TexH. Hayk J[.B. Konus,
KaH[. TexH. Hayk M.P. Ypunkuii, kann. texH. sHayk M.U. ®@apdens, kann. TexH. Hayk [.B. ComnoBbes,
C.B. I'ypos)

N3veHenne N 2 k CII 16.13330.2017 paspaborano aBTOpcKkuUM KoiuiektTuBoM AO "HUIL]
"CrpourenbctBo” - UHUMCK um. B.A. Kyuepenko (pykoBoautens - n-p TexH. Hayk W.M. Benmsxos;
WCIIOJTHUTENH - I-p TexH. Hayk I1.JI. Oxecckuii, kana. TexH. Hayk M.U. I'ykoBa, kana. TexH. Hayk /[[.B. Konun,
KaHZ. TexH. HayKk M.P. Ypunxkwuii, xkaun. texn. Hayk M.U. ®apdens, kang. Texd. Hayk E.P. Manenunckwuii;
C.B. I'ypos); OO0 "HUITN" SPKOH" (n-p texn. Hayk I'.W. benesrit); OO0 "I10 "DHeproxkene300eTOHUHBECT"
(K.I1. Pomano); OOO "®upma Yuukon" (kaua. TexH. Hayk B.B. Kattommn).

MameHeHne N 3 k CII 16.13330.2017 pa3pabotaHo aBTOpckuM KojuiektuBom AQO "HUI]
"CrpoutensctBo” - IHHUMCK um. B.A. Kyuepenko (pykoBomurenb - O-p TexH. Hayk W.W. Bemsxos;
HCTIOJTHATENH - KaH1. TexH. Hayk M.U. I'ykora, /I.B. Konun, /I.B. ConosreB, M.P. Ypumkuii, M.1. ®apdensp,
C.B. I'ypog); OO0 "HUIIN" SPKOH" (m-p texH. mayk .M. bensiii, kana. texH. Hayk [LA. Ilarkun, A.A.
CwmupaoB); 'AY HO "Ynpasnenune rocokcreptussl” (kaHz. TexH. HayK A.E. CBATOIIEHKO).

N3venenne N 5 k CII 16.13330.2017 paspaborano aBTOpcKkuUM KoiuiektTuBoM AO "HUIL]
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"Crpourenscteo”" - IHHUHUCK mm. B.A. Kyuepenko (pykoBomutenb - A-p TexH. Hayk M.U. Benskos;
HCTIOTHUTENH - Kaua. TexH. Hayk J1.B. Konun, A.P. Onypomo6u; umx. I1.B. HaxBaibHOB).

1 Ob6n1acTh NnpuMeHeHUs!

1.1 Hacrosimuii cBoJ mMpaBuil ycTaHaBIMBAaeT TPeOOBAHUS U PACIPOCTPAHSIETCS! HA MPOEKTUPOBAHUE U
pacyer CTalbHBIX CTPOUTENFHBIX KOHCTPYKIMH 31aHUIA M COOPYXCHUH Pa3NIUuHOr0 Ha3HAUYEHUs, pabOTaloMINX
nipu Temnepatype He Boime 100°C u He Hke MuHyC 60°C.

Hacrosmmii cBoa mpaBuil HE pacTIpoCTPAHAIOTCA Ha MPOEKTHPOBAHUE CTABHBIX KOHCTPYKIMI MOCTOB,
TPaHCIOPTHBIX TOHHENEH U TPYO MOJ HACKIIISIMH.

Hnpopmayus 06 usmenenusix:  Ilynxkm 1.2 usmenen ¢ 5 uionsa 2020 2. - UsmeHeHue N 2
Cwm. npedbidywyro pedakyuro

1.2 Tlpu npoeKTUPOBaHUH KOHCTPYKIUH, HAXOSIINUXCS B OCOOBIX YCIOBUAX KCILTyaTaluu (Hampumep,
KOHCTPYKIIUM JIOMCHHBIX TIeUeH; MAarucTpajbHBIX U TEXHOJOTHYECKHX TPyOOIPOBOJIOB, pE3ePBYapoB
CIICLIMAIBHOTO HA3HAY€HHUs; KOHCTPYKIMH 3JaHUM, TMOJBEPrarllInxcs CEUCMUYECKUM BO3JEUCTBUAM,
WHTEHCUBHBEIM  BO3JCHCTBUSM OTHS, TEMIIEpaTyphl, pagualii, arpecCUBHBIX Cpel; KOHCTPYKIUU
THAPOTEXHUYECKNX WM MEINOPATHBHBIX COOPY)KEHWH), KOHCTPYKIWH YHHUKANBHBIX 3AaHUH W COOPYKEHHH,
3IaHUHA aTOMHBIX JJIEKTPOCTAHIINN, & TaKKe KOHCTPYKITUH CIEITHATBHBIX BUIOB (HampuUMep, IPeIBapuTEIHHO
HalpsDKEHHBIX, POCTPAHCTBEHHBIX, BHCAYHMX, CTaJeKEIe300€TOHHBIX, CTAIbHBIX TOHKOCTEHHBIX U3
XOJIOJHOTHYTBIX OIIMHKOBAaHHBIX Mpoduieil ¥ TOQPHUPOBAHHBIX JUCTOB C CAMOHApPE3alOIUMH BUHTAMH),),
cienyer coOmoAaTh TpeOoBaHUS, MPEAYCMOTPEHHBIE COOTBETCTBYIOIIMMH HOPMATHBHBIMH JIOKyMEHTaMH, B
KOTOPBIX OTPaXEHBI 0COOEHHOCTH paOOTHI AITHX KOHCTPYKIUH.

Hudopmayus 06 usmenenusax:  Pazoen 2 usmenen ¢ 28 uona 2023 2. - UameHeHue N 5
Cwm. npedbidywyto pedakyuro

2 HopMaTUBHbIE CCBLIKHU

B HAaCTOAIICM CBOJAC MPAaBUJ UCIIOJB30BAHbI CCHUIKU Ha CICAYIOIINC HOPMATUBHBIC TOKYMCHTBI:

FOCT 839-2019 [IpoBoja HEM30IMPOBAHHBIE JUIST BO3TYITHBIX JIMHUH DIIEKTPOTIepeIadn.
TexHuueckue ycioBus

rOCT 3822-79 [IpoBosnoka Oumeranmuueckas ctanemMeqHas. TeXHUIeCKUe yCIOBUs

FOCT 19425-74 banku aByTaBpOBBIE U MIBEIUIEPHI CTAIbHBIE CciennaibHble. COpTaMEeHT

NOCT 23118-2019 KoHcTpyKiuu cTanbHbIe cTpouTenbHble. OOIIHe TEXHUYSCKUE YCITOBHS

FOCT 27751-2014 HapmexHOCTh CTPOUTENBHBIX KOHCTPYKINH B OCHOBaHUH. OCHOBHEIE
TIOJIOYKCHHUSL.

FOCT 27772-2015 IIpokaT Ui CTPOUTENHHBIX CTATBHBIX KOHCTPYKIMH. OOIIHe TeXHHYSCKHE
yCIIOBHSA

FOCT 28548-90 TpyOsi cranbHbie. TepMUHBI U OTIPEICTICHUS

FOCT 34017-2016 Kpansl rpy3onoabeMusie. Knaccudukanms pexxuMoB paboTh

FOCT P 54864-2016 TpyOsl cranbHbIe OecIIOBHBIE TOpAYee)OPMUPOBAHHBIE IJIs1 CBAPHBIX
CTaJIbHBIX CTPOHUTEIILHBIX KOHCTPYKIHUii. TeXHUuecKue yCaoBust

FOCT P 57837-2017 JIByTaBpHI CTalIbHBIEC TOPSTUEKATaHbIE C TapPaICIbHBIMU TPAHSIMH TOJIOK.
TexHuuecKUe yCiIoBHs

FOCT P 58064-2018 TpyOsl cTanbHbBIe CBapHBIE 11 CTPOUTEIBHBIX KOHCTPYKIMH. TeXHUUECKHe
yCIIOBHS

FOCT P 58904-2020/ISO/TR  Csapka u poactBennsie mporieccsl. CroBaps. Hacts 1. O6IIme TepMUHEL
25901-1:2016

I'OCT P 58905-2020/ISO/TR ~ Csapxka u poactBeHHble mpouecchl. CroBapb. YacTs 3. CBapouHbIE MPOLECCHI
25901-3:2016
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FOCT P NCO 17659-2009 Caapka. TepMHUHBI MHOTOSI3BIYHBIC AJIS1 CBAPHBIX COETNHEHUI

CI114.13330.2018 "CHulI II-7-81* CtpoutenscTBO B ceificMuyecknx paioHax" (¢ U3SMEHEHUAMU
N2,N 3)

CI120.13330.2016 "CHulI 2.01.07-85* Harpy3ku u Bo3zaeiicteus" (¢ usmeHeHnammn N 1, N 2,
N 3,N4)

CI122.13330.2016 "CHull 2.02.01-83* OcHoBaHus 31aHUH B coopykeHHu" (¢ UIBMEHEHNAMMN
N1,N2,N3,N4)

CIn 28.13330.2017 "CHulI 2.03.11-85 3ammra cCTpOUTENBHBIX KOHCTPYKIIHA OT KOppo3un" (¢
nameHeHmamm N 1, N 2, N 3)

CI135.13330.2011 "CHulI 2.05.03-84* Moctsl 1 TpyOsI" (¢ M3meHeHnamum N 1, N 2, N 3)

CI143.13330.2012 "CHull 2.09.03-85 Coopy>xeHus NpOMBIIUICHHBIX TpeAnpuaTuii” (¢
nameHeHmamm N 1, N 2, N 3)

CIn 70.13330.2012 "CHulII 3.03.01-87 Hecyiue u orpakaaromime KOHCTpyKiuu" (¢
nameHeHusammn N 1, N 3, N 4)

CIn 131.13330.2020 "CHull 23-01-99* Crtpowurenbhas knumaronorus” (¢ nameHeHnem N 1)

CIn 260.1325800.2016 KoHCcTpyKItnu cTaabHbIE TOHKOCTEHHBIE U3 XOJIOHOTHYTHIX OIIMHKOBAHHBIX

npoduieit u ropprupoBaHHBIX JTUCTOB. [IpaBuia MpoeKTHPOBaHUS (C
nameHeHmamm N 1, N 2)

CI1266.1325800.2016 Koncrpykuuu cranexenezoberonnsie. [lpaBuia npoexktupoBanus (¢
nameHeHusamn N 1, N 2)

CI1294.1325800.2017 Koncrpykiuu cranbable. [IpaBuna npoektrupoBanus (¢ nameHeHnamu N 1,
N2,N 3)

MpumeyvaHue - [Ipu MoIE30BaHUN HACTOSIIIUM CBOJIOM MPABUII I[EJIECOO0PA3HO MPOBEPHUTH JCHCTBHE
CCBUIOYHBIX JIOKYMEHTOB B HMH()OPMAIMOHHOW CHUCTEME OOIIero Mmojn30BaHus - Ha OPULMANbHOM canTe
(denepanbHOTO OpraHa HCIOJHUTEIBLHOW BIacTH B cdepe CTaHnapTU3alud B ceTH VIHTEpHET WU 10
€XerogHoMy HWH(OPMAIMOHHOMY YKa3zarenro "HaluoHallbHbIC CTaHIApTHI", KOTOPBIA OMYyOJMKOBAaH 110
COCTOSIHMIO Ha | SHBaps TEKYIIEro rojia, W IO BBIMYCKaM EXKEMECSYHOro HMH(OPMAIMOHHOTO yKa3aTels
"HammonanpHbie cTaHmapThl" 3a TeKymuid rox. Eciam 3aMEeHEH CCBHUIOYHBIM JTOKYMEHT, Ha KOTOpBIH JaHa
HEJTATUPOBAHHAS CCHUIKA, TO PEKOMEHIYETCS UCIIOIB30BaTh IEHCTBYIONTYIO BEPCHIO ATOTO TOKYMEHTA C YIETOM
BCEX BHECEHHBIX B JaHHYIO BepCcUI0 HM3MeHeHMU. Eciu 3aMeHeH CChUIOUHBIM JOKYMEHT, Ha KOTOPBIM JaHa
JATHPOBAHHAS CCHUTKA, TO PEKOMEH/IyETCS NCIOIB30BaTh BEPCHIO 3TOTO TOKYMEHTA C YKa3aHHBIM BEIIIE TOJIOM
yTBepxaeHus (MpuHsTHS). Eciy mocne yTBep»AeHNS HACTOSIIETO CBOJA MPABWII B CCHUIOYHBIN TIOKYMEHT, Ha
KOTOPBIA JaHa NATHUPOBAHHAS CCHUIKA, BHECEHO HM3MEHEHHWE, 3aTparuBaollee MOJOXKEeHHe, Ha KOTOpoe JaHa
CCBUIKA, TO ATO IOJIOKEHHWE PEKOMEHAYETCS NMPUMEHSTh 0e3 yueTa JaHHOrOo M3MEeHEHHWs. Eciii cChUTouHBIN
JIOKYMEHT OTMEHEH 0€3 3aMEHBI, TO ITOJIOKEHHUE, B KOTOPOM JIaHa CChUIKA HAa HETO, PEKOMEHIyeTCsl IPUMCHSTh
B YacTH, HE 3aTparuBaroliell 3Ty cchuiky. CBelleHUS O NEHCTBUM CBOJIOB MPABWII IEJIECOO0PA3HO MPOBEPUTH B
®denepansHOM HHGOPMAIMOHHOM (OHJE CTAHAAPTOB.

Hudopmayua 06 uszmenenusx:  Pazoen 3 usmenen ¢ 30 uronsa 2022 2. - UameHeHue N 4
Cwm. npedbidyuwyro pedakyuro

3 TepMuHBI U onIpeaeeHUs

B nacrosimiem cBojae mpaBui npuMeneHsl Tepmudbl o [OCT P 58904, TOCT P 58905, TOCT P
NCO 17659 u TOCT 28548.

4 O0mMe MoJIoKeHNA

4.1 OcHOBHBIE TPeOOBAHNA K KOHCTPYKIMAM
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Hnupopmayus 06 usmenenusix:  Ilynkm 4.1.1 usmenen ¢ 17 ¢pespansn 2019 2. - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

4.1.1 IIpu mpOEKTUPOBAHUH CTANBHBIX CTPOUTEIHHBIX KOHCTPYKIUI clienyeT:

NPUHUMATh  KOHCTPYKTHBHBIE  CXEMBI, OOECIEYMBAIOMIME  TPOYHOCTh, yCTOWYMBOCTH U
MIPOCTPAHCTBEHHYIO HEU3MEHIEMOCTh 3JIaHUH W COOPYXEHHWH B LIEJIOM M HMX OTACIBHBIX DIIEMEHTOB IPH
TPaHCIIOPTUPOBAHUH, MOHTAXKE U IKCILTyaTallUH;

cobmomars Tpebopanus Cl1 28.13330 B yacT 3aIUTH CTPOUTENBHBIX KOHCTPYKITHH OT KOPPO3WUH;

cobronates TpedoBanus [1];

YUUTHIBATh WX OTHECTOMKOCTh W O0ECIeYrMBaTh HMX OTHE3aIUTY B COOTBETCTBHU C CHCTEMOM
MPOTHBOMOKAPHOH 3alIUTHI 00HEKTOB;

MPUMEHSITh aTMOC(hepocToiikie (KOPPO3UOHHO-CTONKHE) U OTHECTOMKHE CTAIIH;

00OCHOBBIBATh yBEJIMUCHHE PACUETHON TONIIMHBI MPOKaTa U CTEHOK TPyO TpeOOBaHMAMH 3aIIUTHI OT
KOPPO3UH U MOBBILIEHHUS NPEIeNa OTHECTOMKOCTH KOHCTPYKLUA;

co0moaaTe TpeOOBaHUSI HOPMATUBHBIX JOKYMEHTOB Ha KOHCTPYKIIMH COOTBETCTBYIOIIETO BH/IA;

BBITIOJTHSTH PacdeT TOYHOCTH pa3MepOB KOHCTPYKIHUH U UX DJIEMEHTOB MPU TEXHHYECKOM 0OOCHOBaHUH
COTJIACHO HOPMATHBHBIM JIOKYMEHTaM.

He nomnyckaercs mpenycMaTpuBaTh HCIOJIB30BAHHE BOCCTAHOBICHHBIX CTAlbHBIX TPYO M JPYTHX,
OBIBIIMX B YHOTPEOJCHWH BUJIOB METAUIOKOHCTPYKIMWA, B TPOGKTHOW W padodedl JOKyMEHTAllUM Ha
CTPOUTENLCTBO, PEKOHCTPYKIIMIO ¥ KANWTANBHBIA PEMOHT 3JaHUi W COOPYXXCHHUH TOBBIMIEHHOTO W
HOPMAaJIbHOTO YPOBHEW OTBETCTBEHHOCTH, 4 TAKXe IPH CTPOUTEINHCTBE W IKCIDIyaTalldl 0CO0O OMNACHBIX,
TEXHUYECKH CIOKHBIX H YHUKATBHBIX 00BEKTOB.

HUngpopmayus 06 usmenenusx:  Iloopazoen 4.1 dononnen nynkmom 4.1.1a ¢ 5 urons 2020 e. - iameHeHue N

4.1.1a Ilpu OpPOEKTUPOBAHUH CTAIBHBIX TOHKOCTEHHBIX KOHCTPYKUMH W3 XOJOJHOTHYTBIX
OIMHKOBAHHBIX MPOGHICH 1 TOPPHPOBAHHBIX JTUCTOB HEOOX0aUMO cobmoaath Tpebosanust Cl1260.1325800.
Ilp OPOEKTUPOBAHUH  CTAIEKENC300€TOHHBIX ~KOHCTPYKUHMI cienyer cobOmopate TpeboBanus Cl1
266.1325800.

Hngopmayus 06 usmenenusix:  [lynkm 4.1.2 usmenen ¢ 5 uons 2020 2. - U3meHeHue N 2
Cwm. npedbidywyto pedakyuro

4.1.2 CranbHble KOHCTPYKLUMH OTKPBITHIX (SKCIUTyaTHPYEMBIX Ha OTKPBITOM BO3IyXe, TO €CTb
HE3aIIMIICHHBIX OT aTMOC(EpHBIX BO3ICUCTBHI) COOPYXEHUH (KpaHOBBIX 3cTakan, omop JIOII, omop
TpyOONIPOBOIOB W €MKOCTEH, IUIOIAA0K OOCTYy)KUBAaHHS, 3TAXKEPOK, HABECOB M T.N.) JOJDKHBI OBITH
JOCTYNHBIMH JJI1 HaONMIOACHUS, OLEHKM TEXHHYECKOTO COCTOSHHSI, BBIMOJHEHUS NPOQUIAKTHUECKUX H
PEMOHTHBIX paboT M He TOJDKHBI 33aJIep KUBaTh BIAry W 3aTpyAHSTH NMPOBETpUBaHue. J[aHHBIE TpeOOBaHHS HE
pachpocTpaHsIOTCs] Ha KOHCTPYKILUWH, 3aMypOBaHHblE B O€TOHE WIM B KUPNUYHOM KJIaJKe, WM JIPYTHMH
crnoco0aMu, 00JIMIIOBaHHBIE IMCTOBBIMU MaTepHalaMy M SKCIUTyaTHPyeMble BHYTPH OTAITMBAEMOTO 3IaHusl.

Topmsl KOHCTPYKIMH W3 3aMKHYTOTO MpOo(uiIs JODKHBI MMETh 3ariylIkd, KpOME D3JIEMEHTOB
KOHCTPYKITHH, MOIJIEKAIINX TOPSIeMy IIHHKOBAHUIO.

Hnupopmayus 06 usmenenusix:  Ilynxkm 4.1.3 usmenen ¢ 5 wions 2020 2. - ismeHeHue N 2
Cwm. npedbidywyto pedakyuro

4.1.3 Paboune 4depTeXH KOHCTPYKIMH JOJDKHBI COOTBETCTBOBATh TPEOOBAHUSIM HOPMATHUBHBIX
JIOKYMEHTOB TI0 U3rOTOBJICHHUIO, KauecTBY U MOHTaxXy (Cl170.13330) cranbHBIX CTPOUTEIBHBIX KOHCTPYKITHIA.

B pabounx geprexax xkoHcTpykiuid (KM m KMJI) 1 B JOKyMEHTallMH HA 3aKa3 MaTEPHUAJIOB CIICIyET
YKa3bIBaTh:

cTanu 1 TpeOOBaHMS K HUM, TIPEIyCMOTPEHHBIE HACTOSIIINM CBOIOM IIPaBHIT;

croco0 BBIMOJHEHHS CBAapHBIX COCAMHEHWH, THUI (CHOCO0) CBAapKH;, THIBI, MapKH, IHAMETpPHI
3JIEKTPO/IOB, MOJIOKEHHUE LIBA MIPU CBAPKE, TUI MOJKIAKH IS CTHIKOBBIX ILIBOB;

KJIaCChI MPOYHOCTH ¥ TOYHOCTH OONTOB; MPH UCIIONB30BaHUU OOJNTOB C KOHTPOJIUPYEMBIM HATSIKEHUEM
- yCHJIMe TIPeABAPUTENILHOTO HATSHKEHUS U CIIOCO0 KOHTPOJISL HATSKEHUs 001Ta;

C1oco0 MOJrOTOBKH KOHTAKTHBIX MOBEPXHOCTEH ISl PPUKIMOHHBIX COSANHEHUH;

pacroyio’)KeHne H pa3Mepbl CBapHBIX, OONTOBBIX W (PPUKIMOHHBIX COENMHEHUH C YyKa3aHUEM
BBINTOJTHEHUSI MX B 3aBOJCKUX HMJIM MOHTKHBIX YCIOBUSX W, B OTHENBHBIX CIydasXx, MOCIEJOBaTeIbHOCTD
HAJIO’)KEHHS [IBOB H YCTAaHOBKHU OOJITOB;

crocoObI 1 00BEM KOHTPOJIS KauecTBa MPH U3TOTOBICHUH 1 MOHTAXKE;

TpeOOBaHMSA K 3alIUTE KOHCTPYKIUH OT KOPPO3UH;

TpeOOBaHMS 110 OTHE3AITUTE.
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4.2 OcHOBHBIE pacyeTHbIEe TPeOOBAHUSA

4.2.1 CranpHble KOHCTPYKIMH M WX pacydeT JOJDKHBI yJIOBIETBOPATH TPEOOBAHUSAM IO HA/IEKHOCTH
FOCT 27751.

Pacuér cTanbHBIX KOHCTPYKLUH ClEAyeT BBIIONHATH C yYETOM Ha3HAYCHUS! KOHCTPYKLUM, YCIOBUN HX

HU3TOTOBJICHUS, TPAHCIIOPTUPOBAHNA, MOHTAXKa U SKCIUTyaTallu, a TAK¥XKC CBOIICTB MaTepHralioB.
B paCyYCTHBIX CXEMaxX JOJIKHBI OBITH YUTCHBI ,I[C(bOpMaI_II/IOHHLIC XapaKTCPUCTHUKU OIOPHBIX

3aKperyIeHnH, OCHOBaHUH U ()yHIaMEHTOB.

Unupopmayus 06 usmenenusix:  Ilynkm 4.2.2 usmenen c 16 ausapsa 2022 2. - UsmeHeHue N 3

Cwm. npedbidywyto pedakyuro
4.2.2 Ilpu pacueTe KOHCTPYKIUI 3HAUEHUs HArpy30K M BO3JEHCTBHIM, a TaKkXe MpeJesbHbIe 3HaUEHHS
nporuOOB M TMEepEeMEIeHUI 3JIeMEHTOB KOHCTPYKLME ciemayer nmpuHumark cormacHo CI1 20.13330, CIl

43.13330 u pasgenamu 16 u 17.
4.2.3 3a pacuérHyio TemIepaTypy B pallOHE CTpPOUTENIbCTBA CIEAyeT NPUHHMATh TEMIepaTypy

Hapy)KHOTO BO3/yXa Hauboyee XOJOMHBIX CyTOK obecmeueHHocThio 0,98, ompenenéunyro cormacHo CI1
131.13330.

PacuérHas TexHONMOTHYECKas TeMIlepaTypa yCTaHABIMBAETCS B 33/IaHUU Ha Pa3pabOTKy CTPOUTETbHON

YacTH MPOEKTA.

Hugopmayus 06 uzmenenusx:
Cwm. npedbidywyto pedakyuro
4.2.4 Pacu€TtHBIC CXEMBI M OCHOBHBIC MPEANOCHUIKA pacuéra ITOJDKHBI OTpPakaTh JEHCTBUTEIHHEIC

Ilynkm 4.2.4 usmenen c 16 aneaps 2022 . - ismeHeHue N 3

YCIIOBHSI pa0OTHI CTATEHBIX KOHCTPYKITHH.
PaccmaTpuBatorcs crieayromiie pacu€THbIE MOJETH HECYIINX KOHCTPYKITHI:

OTACJIbHBIE KOHCTPYKTHUBHBIC CTCPIKHEBBIC 3JIEMCHTBI (paCTHHYTBIe, CXXaTbI€, BHEIICHTPEHHO CXKATBIC,

CKaTo-U3rudaeMble U U3rudacMbIe);

IUIOCKHE WJIM MPOCTPAHCTBEHHBIC CHCTEMbI, PACKpEIUICHHbIE (HeCBOOOIHBIC - PUCYHOK 1, a); pacuér
TaKUX KOHCTPYKIUWH BBIITOJHSAETCS MTYTEM PacdéTa OTACIBHBIX 3JIEMCHTOB C YUSTOM MX B3aUMOJCHCTBUS MEKIY
co0oii u ¢ ocaoBanuem o Cl122.13330;

IUTIOCKHE WM MPOCTPAHCTBEHHBIC CHCTEMBI, HEpacKperuieHHbIe (CBOOOMHBIE - PUCYHOK 1, 0); mpwu
pacuére TakMX KOHCTPYKIHUH, HAPSIy C MPOBEPKON OTACIBHBIX JIEMEHTOB, CJICYeT YYUTHIBATh BO3MOXKHOCTD

JOCTH)KEHHUS TIPEIENIbHOTO COCTOSTHUS CUCTEMBI B I1EJIOM;
JMCTOBBIE KOHCTPYKIMH (00OJIOYKH BpAIIEHUS).
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Pucynox 1 — CxeMbI CHCTEM, pacKpenjieHnsix () 0 He pacKpemIeHHBIX 0T
nepeMemenni (4)
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[Ipn MonenupoBaHWMM HENMWHEHHONW pabOTHI CTamM IJI pPacueToB IO TEPBOM TPyMIE MpeneiIbHBIX
COCTOSIHMH CJIEyeT WCIOIbh30BaTh PACUETHYIO AMAarpaMMy paboThl cTajeil B OOOOIIEHHBIX IMapamerpax

- O - ¢€F €
°=7% M €= P =TT, TPEACTABICHHYI HA PUCYHKE B.1 (upunoxenwe B). 3HaueHue
yn yn yn

COOTBETCTBYIONIMX KOOPIHHAT XapaKTEPHBIX TOYCK IUarpaMMBbl CleayeT npuHuMmarh mo Tabnvue B.9.
PacueTsl BRIMONHAIOT O OOHOMY U3 Tpex BapuantoB kpupoil: OBD, OACD, OACDEF B 3aBucumoctu ot
KaTeropuu MOCTABKHU MPOKATA U KJIacca JJIEMEHTOB KOHCTPYKIHiA (4.2.7).

HUndopmayus 06 usmenenusx:  [lynkm 4.2.5 usmenen ¢ 5 uons 2020 e. - UameHeHue N 2
Cwm. npedbidywyto pedakyuro

4.2.5 TIpoCTpaHCTBEHHBIE CTAJbHBIE KOHCTPYKLUUHU CIEIYET PACCUUTHIBATH KaK €IHUHBIE CHCTEMBI C
ydeToM (DaKTOpOB, ONPEIENAIONUX HANpPsHKEHHOE W Je(OPMUPOBAHHOE COCTOSIHUS, COBMECTHOW pPadOTHI
3JIEMEHTOB KOHCTPYKITUI MEXIy COOOH M ¢ OCHOBAaHHEM.

[Ipu pacuere NUPOCTPAHCTBEHHBIX KOHCTPYKIMU (MeMOpaH, IUIACTUHOK, O0OOJI0YEK), a TaKxke
KOHCTPYKITUH C 3JICMEHTaMU M3 BBICOKOIPOYHBIX MATCPUAIIOB C HEIUHEHHOMN auarpammoi nehopMUpOBaHHUS,
CJIEJIyeT YYUTHIBATh BIIUSHUE MTE€OMETPHUECKON U (PU3NIESCKON HETMHEHHOCTH.

Hupopmayus 06 usmenenusix:  Ilynkm 4.2.6 usmenen ¢ 5 uions 2020 e. - IismeHeHue N 2
Cwm. npedbidywyro pedakyuro

4.2.6 Hecymas crnocoOHOCTh M JKECTKOCTh KapKacOB IMPOW3BOACTBEHHBIX 3JIaHUI OOECIeUMBaCTCS
MoTepeK 3JaHus TIONEePEUYHBIMU paMaMH, COCTOSIIIMMHU M3 KOJIOHH (CTOCK paMbl) M pHUreliei B Buae GepM HiH
CIUIOLTHOCTEHYATHIX ~ceueHuid (0amok), a BHONb 34aHUS - DIEMEHTaMH Kapkaca (IIOJKPaHOBBIMH
KOHCTPYKIHSIMHU, TOJACTPONMIBHBIMU (epMaMi, CBSI3SIMH MEXIY KOJOHHAMH W (epMaMu, KPOBEIbHBIMU
NPOTOHAMH WM peOpaMH CTaJIbHBIX KPOBEIBHBIX TTAHENEH ).

OreHuBath OOINYI0 YCTOHYMBOCTh Kapkaca 1o HeaehOpMUPOBAHHON CXeMe CIeAyeT Ui paMHOU (C
JKECTKUMH Y3JIaMH COEIMHEHUS pureliell ¢ KOJIOHHAMH), PaMHO-CBSI3€BOH (paMHBIN KapKac ¢ BEPTHKAIbHBIMH
muadparMaMy JKECTKOCTH WM JKECTKMMH BCTaBKaMHM) WIJIM CBSI3€BOW (C MIAPHUPHBIMH Y3JIaMU COETUHEHHS
pureneil ¢ KOJIOHHAMH) CUCTEM, Y KOTOPBIX €CTh B CBOEM COCTaBe IPOJIOJIbHBIE W MOMIEPEYHBIE paMBI U CBSI3H,
YCTAaHOBJICHHBIC B COOTBETCTBHH ¢ 15.4.

B paMHO-cBsI3eBOI WM B CBSI3€BOI CHCTEMeE, KOTZIa y3JIbl CBSI3€BOTO OJIOKA HE COBIAJAIOT C y3JIaMH
KapKaca, pacdeT ciedyeT BBIIOJIHATH 110 Ae(hOPMHUPOBAHHOHN cXeMe (C yUeTOM reOMEeTPHUYECKOH HEMTMHEHHOCTH
CHUCTEMBI).

4.2.7 DneMeHTHl KOHCTPYKLHWH, paccMaTpUBaeMble B HACTOSILEM CBOJAE MPaBUI, B 3aBHUCUMOCTH OT
HanpsbkeHHO-epopmupoBanHoro cocrosiaus (HIC) pacuéTHoro cedeHus moApasaeisioTcs Ha TP Kiiacca:

1-it xmace - HAC, npu KoTopoM HampsyKEHHs [0 BCEW IUIOIIAAM CEYEeHHs He MPEBBIIAI0T PacyETHOTO
COTIPOTUBJICHUS CTallN |G|§Ry (ympyroe cocTosiHUE CEUeHHS);

2-ii xmacc - HJAC, nmpu KoTopoM B OJHOM YacTH CedeHUs |(5|<Ry, a B Jpyrou |(;|=Ry

(Ynpyro-miacTu4eckoe COCTOSIHUE CCUCHHS);
3-it xmacc - HJC, npu koTOpoM 1o Bcel IO CeYeHUs |(;|:Ry (macTYecKoe COCTOSTHUE CEUEHHS,

YCIIOBHBIN TJIACTUYECKUI LIapHUP).
4.2.8. BykBeHHbIe 0003HaUCHHS BEINYHH, UCIIOIb30BaHHBIE B HACTOSILEM CBOJIC TIPABUJI, IPUBEACHEI B
npunoxeHun A,

4.3 Yuer Ha3Ha4YeHHs U YCJIOBHI padoThl KOHCTPYKIUIA

4.3.1 B 3aBUCMMOCTH OT Ha3HAYEHHS, yCIOBHIA pabOTHl M HAIMYHS CBAPHBIX COSAMHEHNH KOHCTPYKITHH
ClJIelyeT NMOJPa3IesTh Ha YeThIpE TPYIITBI COTIIACHO MPUNOXeHno B.

4.3.2 Tlpu pacyé€re KOHCTPYKUMM U COETUHEHUH ClIeyeT YUUThIBATh:

KO3 UIMEHTHl HAaJIe)KHOCTHA TI0O OTBETCTBEHHOCTH y,» IPMHAMAEMbIE COIIACHO tpeboBanusim [OCT

27751,
KOI(QPHUIMCHT HACKHOCTH y =1,3 JUIA SIEMEHTOB KOHCTPYKIHH, PACCUNTHIBACMBIX HA MPOYHOCT C

HCIIONb30BAHUEM PACUETHBIX COMPOTUBICHUM R ;
u
KO3(PHUIMEHTHl YCIOBUM pPa0OThI 3JEMEHTOB KOHCTPYKIMH M COSIMHEHUMN Yo Ya T vy

npuHuMaemsie o Tabnuue 1; nyHkTy 7.1.2; Tabnuue 45 u pasgenam 14, 16, 17 u 18.
OTHolleHne KpUTHYECKOW HAarpy3KH K PacyeTHOH Ul CTepKHEBBIX KOHCTPYKIMH, pacCUHUTHIBAEMBIX
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KaK  MJCAIM3MPOBAHHBIC  MPOCTPAHCTBCHHBIC CHCTEMBI C  HCIOJb30BAaHHEM  CEPTUMHUIIMPOBAHHBIX
BBIUMCIIUTEIBHBIX KOMIUIEKCOB (cornacHo 4.2.5, 4.2.6), 10/KHO OBITh He MEHbIIE KO3 DHUITMEHTA HAZCKHOCTH
10 YCTOMYMBOCTH CUCTEMBI B 11€JIOM ys=1 3.

4.3.3 Ilpu TpOEKTHPOBAHWUU KOHCTPYKIUN, TOJBEPTAIOIINXCS HEMOCPEICTBEHHOMY BO3ICHCTBUIO
TTOABMKHBIX, BUOPAMOHHBIX W JIPYTHX MEPEMEHHBIX HArpy30K, BBI3BIBAIOIINX yCTAIIOCTh METAJIA, CICIYET
NPUMEHATh TaKUE€ KOHCTPYKTHBHBIE pPEIICHUS, KOTOpPHIE HE BBI3bIBAIOT 3HAYMTEIBHOM KOHUEHTPALMU
HaIpsSDKEHUH, a B CIIy4asix, YKa3aHHBIX B HACTOSILEM CBOJE MPABUJI, BBIIIOIHITh PACYET HA YCTAIOCTb.

Taonuua 1
OneMeHThI KOHCTPYKIUH Koaddummentst
yCIIOBUI pabOTHI
Ve
1  Banku CIUTOITHOTO CeUEHUS M CIKATHIE 3JIEMEHTHI (pepM MEPEKPHITHI IO 3aJIaMHU 0,90
TeaTpoB, KJIyOOB, KHHOTEAaTPOB, O] TPHOYHAMH, 11O TIOMEIIEHUSIMA Mara3uHos,
KHUTOXPAaHWINII U apXUBOB U T.II. TP BPEMEHHOW Harpy3Kke, He PEeBBIIIAIOIIEH BeC
MEPEKPBITUIA
2 Konounst
0O0IIIeCTBEHHBIX M JKWIIBIX 3[ITaHUH MTPH MTOCTOSHHON Harpy3ke, paBHO#H He MeHee 0,8 0,95
pacyeTHOM;
MHOTOSTaXKHBIX 3[JaHUI BBICOTOM 10 150 M BKIIIOUHTEIIBHO; 0,95
JIBYTaBPOBOT'O CEUCHHUS MHOTOATAKHBIX 3IaHUH BBICOTOH O0see 150 M; 0,90
KOPOOYATOr0 CEYCHUsI MHOTOATAXKHBIX 37aHUl BhICOTON Oosee 150 Mm; 0,87
OTIOPHI BOJJOHAIIOPHBIX OarieH 0,95
KonoHHbBI 0THO3TaKHBIX TPOU3BOACTBEHHBIX 3AAHUM C MOCTOBBIMU KpaHAMU 1,05
4 CxaTble OCHOBHBIE 3JIEMEHTHI (KpOME OTIOPHBIX) PEIIETKH COCTAaBHOTO TaBPOBOTO 0,80
CEYeHHS U3 ABYX YTOJIKOB B CBApPHBIX (hepMax MOKPBITUI U MEPEKPHITHN IPH pacyére Ha
YCTOWYHMBOCTH YKa3aHHBIX 3JIEMEHTOB C THOKOCTHIO )>60
5 PacTsHyTbIE 31IEMEHTHI (3aTSKKH, TATH, OTTSDKKH, TIOJIBECKH) IIPH pacuéTe Ha 0,90
MPOYHOCTH 10 HEOCTA0ICHHOMY CEYEHHUIO
6 ., 2 1,10
DneMeHThl KOHCTPYKIHH U3 CTalH C peaesioM TekyuecTtu Ao 440 H/mMm™, Hecymue
CTaTUYECKYI0 HArpy3Ky, IIPU pacdeTe Ha MPOYHOCTH 110 CEYCHUI0, OCTIabIeHHOMY
OTBEPCTUSMH AJ1s1 00NTOB (KpoMe PPUKIIMOHHBIX COeTUHEHUH)
7 CxaTble 3IEMEHTHI PELIETKH IPOCTPAHCTBEHHBIX PELIETYATHIX KOHCTPYKLHUH 13
OJIMHOYHBIX YTOJIKOB, IPUKPETJIsIEMbIe OJHOM MOJIKOH (17151 HEPaBHOIMOJIOYHBIX YTOJIKOB
- OoJIBIIIE TIOJIKOW):
a) HETMOCPEICTBEHHO K MOsicaM CBapHBIMU IIBaMU JIHO0 ABYMs OoJTaMu U Ooiee,
YCTaHOBJICHHBIMH BJOJIb YTOJIKA!
packochl o pUcyHKy 15, a u pacniopku 1o pucyHky 15, 6, B, e 0,90
packocsl o pUCYHKy 15, B, T, 11 ,e 0,80
0) HeMOCPEICTBEHHO K MOscaM OJHUM OOJITOM MK Yepe3 PacoHKy HE3aBHCHMO OT BHIIA 0,75
COCIMHEHUS
8  (Cxatple 2IEMEHTHI U3 OJJMHOYHBIX YTOJIKOB, IPUKPEIUIIEMBIX OJHON MOJIKOH (715 0,75
HEPaBHOMOJIOYHBIX YTOJIKOB - MEHBIIEH MOJIKOI), 32 UCKITIOUEHUEM 3JIEMEHTOB IJTIOCKHUX
(depM U3 OIMHOYHBIX YTOJIKOB M 3JIEMEHTOB, YKa3aHHBIX B MO3NLUN 7 HACTOsIIEH
TaOJHIIBL, PACKOCOB 10 PUCYHKY 15, 6, MpUKpEIIsieMbIX HETOCPEICTBEHHO K T0sicaM
CBapHBIMH IIIBaMU JTNOO0 ABYMs O0NTaMu U OoJiee, yCTaHOBJIEHHBIMU BIOJb YTONKA, U
IUIOCKHUX (DepM U3 OJMHOYHBIX YTOJIKOB
9 OmnopHbIe TUINTHI M3 CTATH C MPE/IeToM Tekydectd 10 390 H/mm?, Hecyme
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CTaTUYECKYI0 Harpy3Ky, TOJIIIMHON, MM:

a) 1o 40 1,20

0) cB. 40 mo 60 1,15

B) " 60 " 80 1,10
MpumevaHusn

1 KosdpurmenTst y <1 mpu pacuére COBMECTHO yUHTBIBATH HE CIIEYCT.

2 [pu pacuére Ha MPOYHOCTH 110 CEUCHUIO, OCTIA0IEHHOMY OTBEPCTHIMH ISl 0ONTOB, KOAPPHUIUEHTHI YCIOBUIA
paboThL, IpUBEIEHHBIE B NO3NLMAX 6 1 1; 6 1 2; 6 1 3 cnenyeT yUuThIBaTh COBMECTHO.

3 Ilpu pacuére ONOPHBIX TIUT KOIPPUIIMEHTHI, TPUBEACHHBIC B MO3UIMIX 9 1 2, 9 U 3, cleyeT yIuThIBaTh
COBMECTHO.

4 Koo pHITUEeHTBI AJIs 27IEMEHTOB, MPUBEACHHBIX B TO3UIHUIX 1 U 2, CIeyeT yUUTHIBATE TAKKE MPH PAcUETe UX
COCIUHEHUH.

5 B ciyuasix, He OrOBOPCHHBIX B HACTOSIIEH TabiuIe, B popMyIax cie/lyeT IpHHUMATh y =1.
C

4.3.4 Tlpu npoeKTUPOBaHUH KOHCTPYKIMH, BO3BOJUMBIX MM JKCIUTyaTUPYEMBIX B YCIOBHSIX HU3KUX
Temmepatyp (t < -45°C), nIpu KOTOPBIX MOBBIIIAETCS BO3MOXKHOCTD XPYNKOTO pa3pyLICHHs], CIeAyeT YUUThIBATH
TpeOOBaHMS K MaTepHuaty, KOHCTPYHPOBAHHUIO M TEXHOJIOTUN M3TOTOBIICHHS.

4.3.5 Tlpu mpOEKTUPOBAHNHU CBAPHBIX KOHCTPYKIHH CIEQyeT CHWKATh BPEAHOE BIHMSHHAE OCTATOYHBIX
nedopMaInuii ¥ HaPsDKEHHI, B TOM YHCIIE CBAPOYHBIX, & TAKXKE KOHICHTPAIIUK HATIPSHKCHUH, TpelycMaTprBast
COOTBETCTBYIOIIME KOHCTPYKTUBHBIC pelIeHUs (C HanOoyiee paBHOMEPHBIM paCIpe/ieiecHHeM HaNpsDKCHUH B
JJeMEHTaxX M JeTalsiX, 0e3 BXOAAIIUX YIJIOB, PE3KUX MEpenajoB CEUeHHs W IPYTHX KOHIEHTPATOPOB
HaIPSOKCHUH) W TEXHOJIOTHYECKHE MeponpusiTHs (MOPSIOK COOPKH W CBapKH, INPEABAPHUTEILHBINA BBITHO,
MEXaHHYEeCKyI0 00pabOTKy COOTBETCTBYIOIIMX 30H IyTeM CTPOXKH, (ppe3epoBaHUs, 3a4NCTKH aOpa3WBHBIM

KpyroM H Ap.).
5 MarepuaJbl AJ1s1 KOHCTPYKIUI U COeAUHEHU I

5.1 ®Ousnyeckre XapaKTEPUCTUKH MaTEPHAJIOB, MIPUMEHSIEMBIX JUIS CTaJbHBIX KOHCTPYKIIMH, CIEIyeT
HIpUHUMATH corniacHo Tabnuuam b.1 u 5.2 (npunoxenue b).

Hupopmayus 06 uzmenenusx: Iynxm 5.2 usmenen c 16 ausaps 2022 2. - ismeHeHue N 3
Cwm. npedbidyuwyro pedakyuro

5.2 Tlpu Ha3HAUEHUM CTANM U1 KOHCTPYKIHM CIeAyeT yYUThIBaTh IPYNIy KOHCTPYKIMH, PaCUETHYIO
TEeMIIepaTypy, TpeOOBaHHS O YAapHOH BA3KOCTH M XUMHUYECKOMY COCTaBY COIJIACHO MpuUroxeHuto B. Jlns
00BEKTOB PEKOHCTPYKIINHU CIIEIyET PYKOBOJACTBOBATLCA TpeboBanusamu pasgena 18.2.

Unupopmayus 06 usmenenusix:  Ilynkm 5.3 usmenen ¢ 28 wions 2023 . - UameHeHue N 5
Cwm. npedbidywyro pedakyuro

5.3 lns KOHCTPYKIMH CIIeAyeT UCIOJIb30BaTh (HacOHHBIN (YTONKH, IBYTaBPHI, IIBEIUICPHI), JIUCTOBOH,
HIMPOKOTIOJIOCHBI YHUBEPCANBHBIA MPOKAT W THYTHIE MPO(UIN; TOHKOJIHCTOBOH MPOKAT W3 YIIIEPOIUCTOH
CTalM W W3 CTaJW TIOBBIIIEHHOH MPOYHOCTH; XOJOJHOTHYThIe NPOQWIN; NPOPIIN THYTHIE 3aMKHYTHIC
KBaJIpaTHbIE U MPSIMOYTOJIbHBIE; COPTOBOI MPOKaT (KPyT, KBaJpar, 1MoJioca) B COOTBETCTBUH C JEHCTBYIOIIIMH
HOpMaTtuBHBIMEH aokyMmeHTamu (HJI); anmexTpocBapHBIE W TopsidenehOpMHpPOBAHHBIC OCCIIOBHBIC TPYOBI - B
cootBercTBuH ¢ Tabnuuamu B.1 u B.2 (npunoxenne B).

Hpyrue marepuaiisl, ¢ cepTU(UKATOM COOTBETCTBHS YCTAaHOBJICHHOW (OPMBI, CIEAyeT MCIIOJIB30BaTh
IIPY YCJIOBUH BBIIOJIHEHUS TPEOOBAaHUI NMPUINOXKEHNA B K MEXaHNYECKHM CBOMCTBAM M XUMHYECKOMY COCTaBY.

B 3aBucumocTn 0T 0cOOEHHOCTEH KOHCTPYKLMHA M Y3JIOB MPU Ha3HAYCHHUHU CTAIH CIEAYET YUUTHIBAThH
KJ1acCU(UKAIMIO JIMCTOBOTO MPOKATa B 3aBUCUMOCTH OT 3HAUYEHHs] OTHOCUTEIBHOTO CYKEHUS v, (cm. 13.4) B

COOTBECTCTBHMU C I[eﬁCTBymHIHM CTaHAAaPTOM.

Hngpopmayus 06 usmenenusix:  Ilynkm 5.4 usmenen ¢ 17 ¢hespans 2019 e. - iameHeHue N 1
Cwm. npedbidywyto pedakyuro

54 Jlns omimBOK (OMOPHBIX YacTedl W T.I.) CHEAyeT IPUMEHATh CTallb, YJOBJIECTBOPSIOIIYIO
TpeOOBaHUAM ACHCTBYIOIINX CTAaHAAPTOB AJs Ipymniisl Il (OTIMBKM OTBETCTBEHHOTO Ha3sHAYEHHUS AT JeTaneH,
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pPaccUNTBHIBAEMBIX Ha MPOYHOCTH, paOOTAIONMIUX MPU CTATHUECKUX U MEPeMEHHBIX Harpyskax) wiu III (oTnuBku
0c000 OTBETCTBEHHOTO Ha3HAYEHHWS MJs JeTaleld, pacCUUTHIBAEMBIX Ha IMPOYHOCTh, PabOTAIOMIMX TWpHU
JUHAMHYECKUX Harpyskax). PacueTHble CONPOTHMBIEHUS OTIMBOK M3 CEpOro UyryHa ClIeAyeT NPUHHUMATh 110
Tabnuue B.8.

5.5 Jlnst cBapKU CTanbHBIX KOHCTPYKLIMNA CIEAYET IPUMEHSTh: 3JIEKTPOIBI AJI1 PYYHOU TyTOBOM CBapKu;
CBapOYHYIO IIPOBOJIOKY; (IIFOCHI; TOPOLIKOBYIO IIPOBOJIOKY Ul aBTOMaTHYECKON 1 MEXaHU3UPOBAHHOW CBAapKH
B cootBeTcTBHU ¢ Tabnuuen .1 (mpuioxenue '), a Takke YIJIEKUCIBIA Ta3 U aproH B COOTBETCTBHHU C
JIEHCTBYIOLUIMMHY CTaHAAPTAMHU.

[IpumensiemMble cBapodHBIE MaTepHalbl W TEXHOJOTHS CBAapKU AOJDKHBI OOECleYMBaTh 3HAUYCHHE
BPEMEHHOI'0 COIPOTHUBIICHUS MeTallla 1IBA HE HMXKE HOPMATUBHOIO 3HAUYEHUS BPEMEHHOTO CONMPOTHUBICHUS R

OCHOBHOIo Mf€rajjia, a TakKKE 3Ha4YCHUS TBépZ[OCTI/I, y;[apHoi/'I BA3KOCTH W OTHOCHUTCJIBHOTO YIJIMHCHUS
un
MCTaJlJIa CBAPHBIX COCANMHCHNHU, YCTAHOBJICHHBIC COOTBETCTBYIOIIIUMHU HOPMATUBHBIMU JOKYMCHTAMU.

Unpopmayus 06 usmenenusix:  Ilynkm 5.6 usmenen c 16 aneaps 2022 2. - IsmeHeHue N 3
Cwm. rpedbidywyro pedakuuro

5.6 Jlns OONTOBBIX COCAMHEHHH CIIEAyeT NPUMEHATh CTalbHble OONTHl, TaiKu W IIAHOH,
YIOBJICTBOPSIOIINE TPEOOBAHUSIM JCUCTBYIOIIMX CTaHAApPTOB, a TAaKKe OONTHI B KOMIUICKTaX ¢ TaKaMu H
maibamu, ykasaHHbie B 5.7,

BonTsl crieryer mpuMeHsTh coriacHo Tabnuue [.3.

[Ipu pabGore GoONTOB Ha pacTsHKEHUE KJIACCHI MPOYHOCTH TacK CIEAYeT NMPHUHUMATh B COOTBETCTBHH C
KJIACCOM IPOYHOCTH 00aTOB: 5 - mpu 5.6 1 5.8; 8 - mpu 8.8; 10 - mpum 10.9; 12 - ipm 12.9.

[Ipu pabote GONTOB TONBKO HAa Cpe3 MPHUMEHSIOT KlacC MPOYHOCTH TaeK MPH KJIAcce MPOYHOCTH
6onToB: 4 - ipu 5.6 1 5.8; 5 - ipm 8.8; 8 - ipm 10.9; 10 - mpm 12.9.

[Ilaitbpl cnemyeT NPHMEHSTH: KpPYyTJble, KOChe H TIPYKHHHbIE HOPMAIIbHBIE B COOTBETCTBUU C
JICHCTBYIONIMMH CTaHIAPTaAMH.

Hngopmayus 06 usmenenusix:  Ilynkm 5.7 usmenen ¢ 5 uions 2020 2. - iameHeHue N 2
Cwm. npedbidywyto pedakyuro

5.7 Jnst puKIMOHHBIX U (IIaHIEBBIX COSAMHEHNHN CIIeyeT IPUMEHSITh OONITHI KJIACCOB MPOYHOCTH 8.8,
10.9, 12.9, raiiku u mraiiObl COOTBETCTBYIOIIMX KJIACCOB, KOHCTPYKIIMEW M pa3MepaMH, YAOBIETBOPSIIOMINMU
JNEeWCTBYIOLINM CTaHAAPTaM.

Hngopmayus 06 usmenenusix:  Ilynkm 5.8 uzmenen ¢ 16 aueaps 2022 2. - UameHeHue N 3
Cwm. npedbidywyto pedakyuro

5.8 Bontel U-06pa3Hbie (B TOM YHCIIE ISl KPEIUICHHUSI OTTSKEK aHTEHHBIX COOPYKEHHH CBSI3H), a TAKKe
GbyHIaMeHTHBIE GONTHI (B TOM YMCIE AJIs ONMOP BO3AYIIHBIX JTHHHN 3JICKTPOINEPENaud U PacIpeleTHTeIbHBIX
YCTPOWCTB), MX KOHCTPYKLUIO M Pa3Mephl ClIeyeT BEIOMPATh B COOTBETCTBUH C JICHCTBYIOIIMMHU CTaHAApPTAMU
1 TpeOOBaHUSIMH, IPUBEICHHBIME B Tabnuue .4,

AHKepHBIE OOJTHI ClIeyeT MPUMEHSTH coriacHo TpedoBanusm Cl143.13330.

Unpopmayus 06 usmenenusix:  Ilynkm 5.9 usmenen c 16 aneaps 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyro pedakuuro

5.9 Taiiku mns pyHmameHTHBIX M U-00pa3HBIX OONTOB ClieAyeT MPUMEHSTH MO COOTBETCTBYIOIIUM
TpeOOBaHHUAM ACHCTBYIOIINX CTAHAAPTOB.

Hns dpynaamenTHeix OontoB M3 cramu C245 wim C255 nuamerpom 10 48 MM ciefyeT MPUMEHSTH
raflkm Kiacca MNPOYHOCTH 4, JOHAaMETpOM CBbIIE 48 MM - W3 MaTepuana He Hibke rpynmnsl 02 1o
COOTBETCTBYIOIEMY CTaHAAPTY.

Hnst pyHmamMeHTHBIX OONTOB TUaMeTpoM 10 48 MM U3 CTaJIM C paCUETHBIM COTPOTUBIICHHEM HE MEHEe

355 H/MM® ciiefyeT IPHUMEHATh raifki KJ1acca IPOYHOCTH HE HIDKE 5-T0, IHAMETPOM CBbINE 48 MM - u3
MaTepuana He Hike rpynns! 05 1o COOTBETCTBYIOIIEMY CTaHAAPTY.

5.10 st mapHUpPOB, KaTKOB W OOJTOB, pabOTAOIMMUX B KaYeCTBE IIAPHUPOB, a TAKXKE IOJKIIATHBIX
JIUCTOB TOJ] KATKH, ClieMyeT npuMeHsTh mokoBku mo Cl1 35.13330.

5.11 Jnsg HecymmMx 53JIEMEHTOB BHCSYMX TOKPBHITHH, OTTSHKEK OIOP BO3AYIIHBIX  JTHHUHN
JJIEKTpOIIepeiadn, paclpeaeTUTeNIbHBIX yCTPOUCTB, KOHTAKTHBIX CETEH TPaHCIOpTa, MadT U OallleH, a TaKxke
HaIpsTraeMbIX AJIIEMEHTOB B MPEABAPUTENFHO HANPSHKEHHBIX KOHCTPYKIMAX B COOTBETCTBHH C JEHCTBYIOIIHMH
CTaH[IAPTaMH CIIEAyeT MPUMEHSITh:

KaHAaThI CITUPAJIHHBIE;

KaHaTbl ABOMHON CBUBKHU;

KaHAaThI 3aKPBITHIE HECYIIHUE;
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ITy4YKH U TIPS TapayuIeIbHBIX POBOJIOK, (POPMUPYEMBIX U3 KAHATHOW MTPOBOJIOKH.

6 PacueTHble XapaKTePUCTUKU MAaTEPHUAJIOB H coeuHeHMit

6.1 Pacu€rHple CONPOTHBIIEHHS TPOKAaTa, THYTHIX mnpoduiaed u TpyOd Uil pasiM4HBIX BUAOB
HAaIPSDKEHHBIX COCTOSIHUI ClIeAyeT ONpeaessaTh o popMyliaM, MPUBEICHHBIM B TA0NMLE 2, Tae HOpMaTHBHbIC

conpotuBieHua R u R cneayeT npuHUMath corytacHo HJI.
yn un

Tabnuua 2

Hanpsx€nHoe cocTosHME PacuérHbie conpoTuBieHus
npokara u Tpyo

PacTsxenue, cxxkatue, U3ruo:

IIpU IUNIOTHOM KaCaHUH

C OTPaHUYCHHOM MOJBUKHOCTHIO)

IO TIpesiey TeKy4ecTH Ry=Ryn/ Vir

110 BPEMEHHOMY COIIPOTUBIICHUIO Ru:Run/ Yo

CaBur R =0,58R /Y
S yn m

Cwmsarue

TOPLIEBOM MOBEPXHOCTH (IIPU HATUYUH ITPUTOHKH) Rp:Run/ .

MECTHOE B IIMJIMHPUYECKUX INapHupax (mamndax) RIPZO,SRUH/ Yo

HuamerpanbHoe cKaTue KaTkoB (IIPHU CBOOOAHOM KacaHWU B KOHCTpyKuusix | R =0,025R /
cd un' Vm

3HadeHus KO03(PPUIMECHTOB HAAEKHOCTH TIO0 MaTCpHUATY y,, MPOKara, THYTBIX npodwied u Tpyo

clielyeT npuHUMarh o Tabnvue 3.

HUnpopmayus 06 uzmenenusix: Tabnuya 3 usmenena ¢ 28 uions 2023 2. - UsmeHeHue N 5

Cwm. npedbidywyto pedakyuro

Ta6nuua 3

VcnoBus KOHTPOJIA CBOICTB ImpoKkara

Koadpdunuent
HaJIe)KHOCTH T10
Marepuany vy

OTPaHWYCHHBIM CPOKOM CITy>KOBI ¥ IPeObIBAaHNEM B HUX JIIO/IeH (IIMTyHTOBBIE OTPaXICHUS
KOTJIOBAaHOB, BPEMEHHBIE OTIOPHI  T.I1.)

Jig mpokaTa npu CTaTUCTHYECKON MPOLeAype KOHTPOJIS €r0 CBONCTB 1,025
s mpokata, He UCTIOJIB3YIOIIETO CTATUCTUYECKYIO MPOIIEAYPY KOHTPOJISI €r0 CBOMCTB, C 1,100
TpeenoM Tekydectr cBbime 380 H/Mm*; amst ropstaenehopMUPOBAHHBIX TPYO; st

MpoKaTa ¥ TpyO 3apyOeKHOTO MTPOU3BOJICTBA, MOJyYUBIIUX JOKYMEHT OIICHKH

COOTBETCTBHUSA IJISI POCCHIICKOTO PBIHKA

Jn1st ocTa’dbHOTO MpOKaTa ¥ TpyO, COOTBETCTBYIOIIUX TPEOOBAHMSIM HACTOSILETO CBOJIA 1,050
MPaBUIT

Jlist mpokata u Tpy0, UCTob3yeMbIX B coopyxeHusx kiacca KC-1 (TOCT 27751) ¢ 1,000

3HaveHUs] HOPMATUBHBIX H PACYECTHBIX COMPOTHUBIICHHUN MPU PACTSDKEHHUH, CKATHU U U3THOE JIMCTOBOTO,
IIMPOKOTIOJIOCHOTO YHUBEPCAIBLHOTO MpoKaTa M TpyO mpuBeaeHbl B Tabnuue B.3, dbaconnoro mpokara - B
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Tabnvuax B.4 u B.5 (npunoxenue B).

3HaYCHHUS PACUCTHBIX COTMPOTHUBIICHHI MPOKAaTa CMITHIO TOPIIEBOH MOBEPXHOCTH, MECTHOMY CMSTHIO B
[ITHHAPHYECKUX [IAPHUPAX W JAHAMETPATLHOMY CXKATHIO KaTKOB MpHBeAeHbI B Tabnvue B.6 (nmpunoxenue
B).

6.2 PacueTHbIC CONPOTHUBIICHHS THYTHIX NPOQHICH CleAyeT NPUHUMATh PABHBIMH PacYeTHBIM
CONPOTHBIICHHUSIM JINCTOBOTO MPOKATa, U3 KOTOPOT'O OHU M3TOTOBJICHBI.

6.3 3HaueHHs pacuy€THBIX COMPOTHUBIICHUI OTIMBOK U3 YIJIEPOAMCTON CTANH CIEAyeT MPUHHUMATH MO
Tabnuue B.7 (mpunoxenue B).

6.4 Pacu€THble CONPOTHBICHUS CBapHBIX COCIMHEHUIl JUIS COCAMHEHUH pa3MYHBIX BHUJOB H
HAIpPSHKCHHBIX COCTOSIHHUI CIIEYET OMPEACIATh M0 (OopMyJsiaM, NPUBEICHHBIM B Tabnuue 4.

Hupopmayus 06 uzmenenusx: Tabruya 4 usmenena c 17 gpespans 2019 . - UameHeHue N 1
Cwm. npedbidywyro pedakyuro

Ta6nuua 4
CBapHble HanpsiokenHnoe coctosiHue XapakTepucTrka Pacuérnbie
COEMHEHNUS pacdéTHOro COTIPOTUBJICHHS CBAPHBIX
CONPOTUBIICHHS COEIUHEHNI
CThIKOBBIE Cxxatue, pacTsKeHHe U U3Tub npu ITo npeneny Tekydectu R =R
v v wy y
ABTOMAaTHYECKOM, MEXaHU3UPOBAHHOMN
WJIY py4YHOM CBapKe IIPU KOHTPOJIE o BpemenHOMY Rwu:Ru
KadecTBa LIBA HEPA3PYLIALIUMU CONPOTHBJICHUIO
METOJaMH
Pactspkenne u n3rub npu ITo npeneny Texyuectu R =0,85R
o v wy y
aBTOMAaTH4ECKOH, MEXaHU3UPOBaHHOMN
WJIY Py4YHOU CBapke
CaBur R =R
ws S
C yrinoBeIMH Cpe3 (yCIoBHBIN) [To meTanny mBa _055R,,,
IBaMHU o
’ Yowm
ITo meTanny rpaHuLbl R =0,45R .
Wz i
CIUTaBJICHUS
MpumeyaHwue - 3nadenns K03PUINESHTOB HAAEKHOCTH 0 METAILTY IIBA Y oy CHCAYET IPUHIMATH PABHBIMH
2 2
125 -mpu R <490 H/mm™; 1,35 -mpu R >590 H/mm™

PacuérHoe compoTHBIICHHE CBApHOTO CTBIKOBOTO COSAMHEHHS DIIEMEHTOB W3 CTallel C pa3HBIMH
HOPMaTHUBHBIMHU COTIPOTHUBIICHUSIMH CIIEAyeT MIPUHUMATH KaK IS CTBIKOBOTO COEIWHEHHS M3 CTAIN C MEHBIIINM
3HaYeHHEM HOPMATHBHOTO COITPOTUBIICHUS.

3HaueHUsT HOPMATHUBHBIX RWun U PacUYETHBIX wa CONPOTHUBJICHU MeTajula YIJIOBBIX IIBOB

npuBeensl B Tabnvue .2 (mpunoxenue I).
6.5 PaculrHble COMPOTHBICHHS OJHOOOITOBOIO COCTUHEHHS CIIEAYET OMPEACNsATh Mo (Gopmyiam,
mpuUBeAEHHBIM B TAbnuue 5.

Huopmayus 06 uzmenenusx: Tabnuya 5 usmenena c 28 urons 2023 2. - UsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

Tab6nuua 5
Hanpsixennoe YcinoBHOE PacueTHbie conpoTUBIICHUS OJTHOOOJITOBBIX COCIMHEHUIA
COCTOSIHUE 0003HaueHue
Cpe3y M pacTsHKEHHIO OOJITOB KJIACCOB IMTPOYHOCTH CMSITHIO
COCINHIACMBIX
5.6 5.8 8.8 10.9 12.9 A
3JICMCHTOB
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Cpes O,42RbLl 0,4 leLl O,40Rbu

0,35R -

bs n n n n

Pactsoxenue Rbt O,45Rbu

0,41R 0,54R 0,7R -

n n bun

bun

Cwmstue: Rbp* - 1 ,60Ru

a) 0oJITHI Ki1acca
TOYHOCTH A

0) OOJNITHI KJTacca - 1,3 SRu
TouHOCTH B

*Rbp CJICAYCT ONpPCACIIAThL 11 COCAUHACMBIX 3JICMCHTOB U3 CTAJIM C IIPEACIIOM TCKYUYCCTU OO 540 H/ MM2.

3HayeHWs HOPMATHBHBIX M PACUYETHBIX CONPOTHUBIEHUH Cpe3y M pPACTSKEHHIO CTadud OOJTOB B
OJJHOOOJITOBBIX COCIUHEHHSX MpUBeAeHBI B Tabnuue .5, a cMATHIO 371€MEHTOB, COCIMHAEMbIX OONTaMH, B
Tabnvue .6 (mpuwtoxenne I').

6.6 PacuérHoe CONPOTHBIEHHE pPACTSDKEHUIO (PYHAAMEHTHBIX W aHKEPHBIX OOITOB Rba cienyer

OMNPEACTATh 10 POopMyJIe
Rba—0,8Ryn. (1)
3HauCHUS] PACUCTHBIX COMPOTHBICHUI pacTsHKEHHUIO (PyHIaMEHTHBIX OOJITOB MpHBEACHBI B Tabnvue

[".7 (mpunoxenue I).
PacuérHoe comporuBieHne pactspkeHno U-00pa3HBIX OOJITOB Rbu, yKa3aHHBIX B 5.8, ciemyer

OMPEACTATh 10 POopMyJIe
Rbu=0,85Ryn. 2)

6.7 Uckmrouen ¢ 5 nrons 2020 r. - IameHeHne N 2
Hupopmayus 06 usmenenusix:  CM. npedsidywyro pedakyuro

6.8 Pacu€rHoe cCONMpOTHBIEHHE PACTSHKEHHIO BBICOKOPOYHOW CTaJbHOW IPOBOJIOKH Rdh,

MPUMEHSIEMOM B BHJIE MyYKOB HJIH MPSAJCH, CIIeLyeT ONpeaessTh o Gpopmyie

R =0.63R . (4)

6.9 3naueHue pacu€THOrO COMPOTUBICHUA (YCHIWS) PACTSKEHUIO CTaJbHOTO KaHaTa CIIEAYyeT
NPUHUMATh PaBHBIM 3HAYEHHWIO Pa3phIBHOTO YCWIIMSI KaHaTa B IIeJIoM, yctaHoBieHHoMy HJI Ha cranmbHbIC
KaHaThl, JICIEHHOMY Ha KO3 HUIMEHT HAJIS)KHOCTH 110 MaTepHaIy v, =1.0.

7 PacueT 3J1eMEHTOB CTAJbHbIX KOHCTPYKUMI NPU LHEHTPAJIbHOM PACTSKEHUHN U CKATHU
7.1 Pacuer 3JIEMEHTOB CILIOIIHOT0 CeYEeHUS

7.1.1 Pacuér Ha MPOYHOCTH SIEMEHTOB U3 CTaIM C HOPMATHBHBIM CONPOTUBICHHEM R <440 H/Mmm’
yn—

TIPU [EHTPAIBHOM PACTSDKEHUH WU CKaTHH CWIIOHN N CIIeIyeT BBIMOJIHATH 10 (hopMyJie

N
—=<l
TRy S O

Pacuér Ha mNPOYHOCTH pACTAHYTHIX OJEMEHTOB, DJKCILTyaTalus KOTOPBHIX BO3MOXKHA M TIOCHE
MOCTH)KEHHST METaJUIOM Tpefeia TEeKydecTH, a TakKe PAcTIHYTBIX WM CXAThIX JJIEMEHTOB W3 CTallkl C

24.01.2025 Cucrema TAPAHT 12


https://demo.garant.ru/document/redirect/73800073/12

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

HOPMATHBHBIM COTPOTHBIICHHEM R n>440 H/mm? CIIEAyeT BBIMOIHATH 0 popMyIe (5) ¢ 3aMeHoi 3HaYeHNS
Y
R HaR /7 .
y u fu
7.1.2 Pacyér Ha MPOYHOCTH CCUCHHI B MECTaX KPEIUIEHHsS PACTSIHYTBIX JJIEMEHTOB M3 OIMHOYHBIX
YrOJIKOB, TPUKPEIUIAEMBIX OJHON MOJKOW OoNTamu, CleayeT BHIMONHATH o dopmyne (5), a cedeHuit

PACTSIHYTOrO OJMHOYHOTO yTOJKA M3 CTANM C MPENeloM TeKydecTH 10 380 H/MM’, MpHKpPENIseMoro oIHoi
MOJIKOI 0O0JTaMM, IOCTABICHHBIMU B OIMH DS IO OCH, PacIlioioKEeHHOH Ha paccrosHuu He meHee 0,5b (b -
LIMPHUHA TIOJIKUA YroJika) OoT oOymika yronka u He menee 1,2d (d - amamerp orBepctusi i Oodra ¢ y4éToM
MOJIOKHUTENBHOTO JIOIYCKa) OT Tepa yrojka, no ¢popmyine

N Yy
AnRu Ycl = ’ (6)

= +
rae Ycl (a’lAnl/An O{‘Z)B'
31ech An - IJIOIIA/Ib CEYCHHUSI YTOJIKa HETTO;
Anl - IJIOIA/Ih YaCTH CEUSHUS MMPUKPETIIAEMOHN TOJIKH YToJKa MEXKAY KpaeM OTBEPCTHS U TIEPOM;

O Oy B - K09 GHUIHEHTBI, IPUHUMAaeMbIe 1o Tabnuue 6.

Ta6nuua 6
Koadpumument 3HaveHus KOOQPHUIUEHTOB op o, 1B
TIPH OTHOM OOJITE U PACCTOSIHUM a, PABHOM npu a>1,5d u s>2d nipu uncne 601TOB B
psny
1,35d* 1,5d 2d 2 3 4
o, 1,70 1,70 1,70 1,77 1,45 1,17
o, 0,05 0,05 0,05 0,19 0,36 0,47
B 0,65 0,85 1,0 1,0 1,0 1,0
* TosbKO U1 DIEMEHTOB PELIETOK (PACKOCOB U PACIIOPOK), KPOME MTOCTOSHHO Pa0OTAIOIINX HA PACTSDKEHHE, TIPH
TOJIIIMHE MOJIKHU 10 6 MM.
OG6o3HaueHus, IpUHsTHIE B TabnvLe 6:
"a" - pacCTOSIHHE BIIOJIb YCHIIHS OT Kpas 2JIEeMEHTa J0 IEHTpa OIMKaWIIero OTBEPCTHS,
"s" - paccTostHME BJOb YCHIIUSA MEXy LIEHTPaMHU OTBEPCTHH.

IIpn pacu€re TiAr um mosicoB Tpasepc, 3nemeHToB omop BJI, OPY n KC, HemocpencTBeHHO
MIPUMBIKAIOLINX K y371aM KPEIUIEeHUs TPOBOJIOB, a TAKXKE 3JIEMEHTOB, COEAMHAIOIMUX B CTOMKaX y3JIbl KPETIJICHHS
TSI ¥ PACTAHYTHIX MOSICOB TPABEPC, KOIYDHUIHEHT y  CrIeyeT yMeHbIIaTh Ha 10%.

7.1.3 Pacy€T Ha yCTOMYMBOCTD AIIEMEHTOB CIUIOIIHOIO CEYECHHMSI MPU LIEHTPAIbHOM CKaThH cUiiod N u
yIOBJIETBOPSAIOMINX TpeOoBanusM 7.3.2-7.3.9, ciieyeT BBIOIHATH 10 GopMyJIe

———< 7
(pARy»YC ’()

rae ¢ - KO UIMEHT YCTOWYMBOCTU NMPH LEHTPATLHOM CXKATHH, 3HAYEHME KOTOPOTO TIPH ) >(),6

CIIeyeT ONpeNneNsTh o GopMyiie
¢ =0,5(6—V 5239480 ) /32 - (8)

3nauenue koddduireHra § B hopmyne (8) ciemyer BBIYUCIATH HO GopMyIie
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5=9,87(1-0+pr)+22 (9)

rae A=A}/ R,/E - ycnoBHas THOKOCTB CTEPIKHS;
o ¥ B - K03 duiKeHTsL, onpenensiemble 10 TAONMLE 7 B 3aBUCMMOCTH OT THIIOB CE4EHHI.

3HaueHus ko3ddunuenta (p» BBIYHCIICHHEIC 1O dopmyrie (8), cieayer mpuHUMAThL He Oosee 7.6 /32
IIPY 3HAYCHUSIX YCIOBHOM rubkoctH cbite 3,8; 4,4 u 5,8 [uist THTIOB C€YeHUH a, b U ¢, COOTBETCTBEHHO.

IIpu 3HaueHUX 7»<O,6 JUTSL TATIOB CEYCHUH a U b ciielyeT MpUHUMATh (p=1.

Boruncnennele mo popmyne (8) suadenns xospduumenta  mnpusepener B Tabnvue [1.1
(mpunoxenue J1).

Hnuchopmayus 06 usmenenusx:  Tabauya 7 usmenena ¢ 5 urons 2020 2. - IsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

Tabnwuua 7
Tun ceuenus 3HaueHune
ko3 Punuenrta
0003HaUYeHUE ¢dopma o B
a : »r 0,03 0,06
O 17
’ -
b 0,04 0,09
; [ i ] ;
X x x-fll—x
L i;l ;

i

c 0,04 0,14

MpumevaHusn

1 3navyenust KOAPPULIMUEHTOB I NPOKATHBIX JBYTaBPOB BBICOTOH cBbime 500 MM mpH pacuere Ha
YCTONYHBOCTb B IJIOCKOCTH CTEHKH CIEAYET MIPUHUMATH IO THILY CEUSHHUS a.

2 Ha pucyHkax HacTosiei Tabmuisl och "x-x" 1 "y-y" 0003HAUYEHBI B CEYCHUSAX, HOPMAIBHO K KOTOPBIM
pacroaraeTcs pacueTHasi IIOCKOCTb JUIsl ONPEACNCHHUs ¢y 110 (POPMYIIEe (8); B OCTAIBHBIX CCYCHHSIX
K03 PUIIMEHTHI HE 3aBUCST OT PACUETHOH MJIOCKOCTH.

7.1.4 Pacuér Ha yCTOMYMBOCTH CTEP)KHEH W3 OJMHOYHBIX YTOJKOB CIEAYET BBIIOIHATH C YYETOM
tpeboBanuii 7.1.3. Ilpu ompeneneHrr TUOKOCTH STHX CTEPXKHEH paJlyCc WHEPIUH CEYCHUS YTrojiKa |
pacuéTHyI0 JUIMHY cieayeT npuaumaTh coriaacuo 10.1.4 u 10.2.1.

[Ipu pacuére MOSICOB 1 AIEMEHTOB PEMIETKH MPOCTPAHCTBEHHBIX KOHCTPYKIUH U3 OAMHOYHBIX YTOJIKOB
CJIeyeT BBITOIHSITH TpeboBanus 16.12.

7.1.5 Cxatble 3JEMEHTBI CO CIUIONIHBIMHA CTEHKaMH OTKPBITOro I1-o0pasHoro ceuenus (PUCYHOK 2)
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CIIElyeT YKPEIUIATh TUIAHKAMH WIH PEMETKOM, IPH 9TOM JOJDKHBI ObITh BBIIIONHEHBI TpeOoBanus 7.2.2; 7.2.3;
7.27u7.2.8.

a) — OTKprITOE; ), B) — YKPEIUIEHHEIE IIAHKAMHE HIH PELIeTKaMH
Pucynox 2 - Il-obpazupie ceqenns 3/1eMeHTOB

ITpu OTCYTCTBUY IUIAHOK MJIM PEIISTOK TaKUE AJIEMEHTHI, IOMUMO pacyera rmo oopmyrie (7) B riiaBHbIX
IUIOCKOCTSIX X-X K Y-y, CIEIyeT TpPOBEpITh Ha YCTOHYMBOCTh NPU H3THOHO-KPYTHIBHON (opme moTepu
YCTOWYHUBOCTH 110 (hopmyIie

=l ;@10
QAR (19)

31ECh ¢, - KOOQGULMCHT, IPUHIMACMBI PaBHBIM
09, P ¢,<0.85;

0.=(0.68+0.21 )<I mpu ¢ >0.85,

IJIe 3HAYCHHE @ CIIEJyeT BHIYHCIIAT IO dhopmyite

0, =7,6¢,,, /2, - (11)

B dopmyne (11) xoaddurpent ¢ CIEYeT ONPEaCIsTH 110 MPUNOXKEHNIO n.

7.1.6 CoenuHenue mosica cO CTEHKOH B IIEHTPATLHO CXKATOM 3JIEMEHTE COCTABHOTO CITJIONTHOTO CEUCHUS
clieyeT paccuuThiBaTh 10 (Gopmynam Tabnuubl 43 Ha COBUT OT YCIIOBHOW IOMEPEYHOM CHIIBI 0.

omnpeaemsiemMoi mo oopmyrne (18), mpu aToM K03 GUIIEHT ¢ CIICIYeT NIPUHNMATH B [IOCKOCTU CTCHKH.
7.2 Pac4er 371eMeHTOB CKBO3HOI0 CeYeHHUs

7.2.1 Pacuér Ha MPOYHOCTH AJIEMEHTOB CKBO3HOTO CEYEHUS MPHU LIEHTPATbHOM PACTSIKEHUH U CXKATUU
CJIelyeT BBITOIHATE 10 hopmyne (5), rue An - IJIOIA/Ib CEUYEHUSI HETTO BCETO CTEPXKHSL.

7.2.2 Pacu€tr Ha yCTOMYMBOCTH CXKATHIX CTEPKHEW CKBO3HOTO CEUEHMs, BETBM KOTOPBIX COEIUHEHBI
TUTAHKaMH WK PEHIETKAMH, CIeIYeT BBIIOIHATE 10 (Popmyrie (7); mpu 3ToM KO3 UIIHEeHT (p OTHOCHTEIIBHO
CBOOOJIHO# ocH (MEePIECHANKYIAPHON K TNIOCKOCTH IUTAHOK HITH PEHIETOK) CeAyeT OnpeesaTh no (hopMynam

(8) u (9) nnist ceuennii Tuma b ¢ 3aMeHOMN B HUX ), Ha Aoy - 3HaueHue A,; CTEIYET OMPE/IEIATh B 3aBHCUMOCTH OT
3HAYCHHIA ), IPHBCJCHHBIX B TAONVLIE 8 JUIsl CTEPIKHEH € YMCIOM HaHElel He MCHEE ILIECTH.

Pacuér Ha yCTOHYMBOCTH CKBO3HBIX CTEP)KHEH C YMCIIOM IaHeNIeH MEeHee IIIECTH CIIeTyeT BBIOIHATh:
IIPU TUIAHKaX - KaKk Pacy€T paMHBIX CHCTEM;
IpH penIéTKax - CorimacHo tpedoanusm 7.2.5.

7.2.3 B CKBO3HBIX CTEPHKHSX € MIIAHKAMH YCJIOBHAs THOKOCTb OTIENBbHON BETBU A, , A, wim A (cM.
Tabnvuy 8) Ha ydacTKe MEXIy CBapHBIMU ILIBAMH WM KpPaHUMH OONTaMH, MPUKPEIUISIOIIUMU IUIaHKH,

JIOJKHA OBITHL He Oonee 1,4.
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[Ipu HanMuuuM B OJHOW M3 IUIOCKOCTEH CILIONIHOTO JINCTa BMECTO IUIAHOK (CM. PUCYHOK 2, 0) U B)
rUOKOCTh BETBH CIIEIYET BBIYUCIIATH IO PAIUyCy MHEPIUH TIOIYCEUSHUsI OTHOCUTENFHO €ro IEHTPaIbHOM ocH,
MEePIEeHANKYISIPHON K IFIOCKOCTH TIIAHOK.

Hupopmayus 06 usmenenusx: — Ilynkm 7.2.4 usmenen ¢ 17 ¢pespans 2019 . - UameHeHue N 1
Cwm. npedbidywyto pedakyuro

7.2.4 B CKBO3HBIX CTEPXHIX C PEMIETKAaMH MOMHMO pacuéra Ha YCTOWYHBOCTH CTEPXKHS B IIEJIOM
ClIeqyeT MPOBEPSATh YCTOMYMBOCTB OTAEIBHBIX BETBEH HAa y4yacTKax MEXAy y3laMH. BiusHHE MOMEHTOB B
y3Jax CIIeAyeT YUUThIBaTh, HAIIPUMED, OT PACHEHTPOBKHU DIIEMEHTOB PELIETKH.

B CKBO3HBIX CTEpXKHAX C PEHIETKAMHU YCJIIOBHAs T'MOKOCTh OTAEIBHBIX BETBEH MEXAY y371aMU JOJDKHA

ObITh He Oouiee 2,7 ¥ He IOKHA NPEBBILIATH YCIOBHYIO PUBEICHHYIO THOKOCTD A, CTEPXKHSA B LIEITIOM.
[Ipunumate Oosiee BBICOKHME 3HAUEHHs YCIOBHOW TMOKOCTM BeTBel, HO He Oojee 4,1, cienyer mpu
YCJIOBHH, YTO PACUET TAKUX CTEPIKHEH BBINOJIHEH COrlIacHO TpeboBaHusM 7.2.5.

Hnupopmayus 06 usmenenusix:  Ilynkm 7.2.5 usmenen c 17 ¢pespans 2019 e. - UsmeHeHue N 1
Cwm. npedbidywyto pedakyuro

7.2.5 Pacuér CKBO3HBIX CTepHEH ¢ pemérkamu ¢ 3au€ToM ykasanHoro B 7.2.2 u 7.2.4 crmemyer

BBIMOJTHATH 10 popMyrie (7) ¢ 3aMeHo# B Heil 3Hadenns R Ha R o
y y y

IIpu 5TOM KOYDGHUUUEHT YCTOMYMBOCTH ¢, JUIs OTACIBHON BETBH NPH A, <27 CIEAyeT NPHHUMATH

paBubM 1,0, a ipu ib >3,2 - ompenensts o hopmyrie (8) mpu pacyéTHOI aaHHE 1 70,71, rne [ - nmna

BeTBHU (Ha PUCYHKE 3, a IJIHMHA BETBH - 2lb).
B unTepBane ycnoBHbIXx rubkocredt 2,7<),<3,2 3HaueHHe @, CHIeLyeT OmpeneniTh JIMHEHOU

nHTepnonsAnueit mexay 1,0 n 3HaueHnemM @, Ip1 ib:3,2 .

a) 6) B) r)

2,

Iy

a) — TpeyrojikHas; 6) — TPEYTONbHas ¢ PacliopkaMH; B) — KPECTOBAA, I)— KDECTOBAA C PACHIOPKAMH
Pucynok 3 — Cxembl pemerok CKBO3HBIX cTepxueil
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Ta6nuua 8
Tun Cxema ceyeHus IpuBeniernas THOKOCTD ), CTEPIKHs CKBO3HOIO CEUCHH
CeucHHs
C MJIaHKaMHU C pereTKaMu
1
. » Vx2+o 82(1+n)02, ,(12) P L
! R (L b 3
rae n=
| | ]l = —
x| H x " rae ¢~ 10 b2,
|
== ==
1 i
s |
. r=l/22 +0 82[ Fm 2, +(1m 2, |, (13) 2 i
;¥ o= Y P P+ (Tmpa | |/ Bt wroagt ) ae
2 = ‘:_ — 2 b2b2 a
ol | o [ =
II_ | I -ﬁl rae M= ] l , ) 1.1 d3 3
l 1 l ¥ 51D s2b 1 dz
X 1= i gy —X| o,=10— . a,=10—=
I I | rae “i 21 5 2 bzl
||_ _Jl,,: 1% 2 b
1 e }.?— - (d w d_oTHOCSTCSA K CTOPOHAM COOTBETCTBEHHO b
| 1% 1
: u bz)
3 5 A
y )\’ef V?\max-FO 82 l+3n3) b3 (14) }“ef lmax+0767aA— ,(17)
' d3
I—sN— 3
f/\\ rae =" 3
/ \ 1 Zb a=10—
X—f— +— N—X * e 2
VAR &
Ty
b

OO6o3HaueHus1, NpUHATHIE B TabnmLe 8:

>“y - THOKOCTh CKBO3HOTO CTCPKHA B LICJIOM B IINIOCKOCTH, HepHCH,HI/IKYHﬂpHOﬁ K OCH Y-y,

My HauOOJbIIAs U3 THOKOCTEH CKBO3HOTO CTEPIKHS B 1I€JIOM B IUIOCKOCTSIX, MEPIIEHANKYIISIPHBIX K OCSIM X-X UIH Y-Y;
max
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Mor> M? Apa” THOKOCTH OTAEIBHBIX BETBEH MPU U3THOE B INTOCKOCTSIX, MIEPIICHANKYIISIPHBIX K OCSIM COOTBETCTBEHHO 1-1, 2-2 1 3-3, Ha ydacTKax MEXIy CBApHBIMH
[IBaMU WM KPAHUMH O0JITaMU, TPUKPETUISIONIMMH TIAHKH;
b, b, , bz) - PacCTOsTHUE MEXJ1y OCSIMHU BETBEIA;

d, [ - pasmepsl, onpezenseMble o PUCYHKaM 3ud;

A - TIoTIanb CEYCHUS BCETO CTEPIKHS;

Adl, Adz - IJIOIIA/IA CEUSHUI PACKOCOB PEIIETOK (TPH KPECTOBOH PEIIETKE - IBYX PACKOCOB), PACIIONIOKEHHBIX COOTBETCTBEHHO B ILUTOCKOCTSIX, IEPIIECHAUKYIISIPHBIX
K ocaMm 1-1 m 2-2;

A g3 - TUIOIIA b CEUCHHS PACKOCA PCIICTKH (TIpm KpecToBOM pemIeTKe - IBYX PACKOCOB), JeKalIel B TUIOCKOCTH OJHON TpaHu (ISl TPEXTPaHHOTO PAaBHOCTOPOHHETO
CTEpIKHS);

Ibl, ]b3 - MOMEHTHI HHEPIIMU CEUCHHS BETBEH OTHOCUTENBHO Ocei cooTBeTcTBeHHO 1-1 1 3-3 (yist ceuenuit Tunos 1 u 3);

Ibl, [b2 - TO K€, IByX YTOJIKOB OTHOCHUTENBHO Oceil cooTBeTCTBEHHO 1-1 1 2-2 (amns ceueHus tuma 2);

1 - MOMEHT UHEPITUHU CEUCHHMS OJTHOU IJIAHKH OTHOCUTEILHO COOCTBEHHOM OCH X-X (PUCYHOK 4; ajist ceuenuit Tumnos 1 u 3);
S

1 o 1 , - MOMEHT MHEPLHH CCUCHHSI OJTHOM M3 TUTAHOK, PACTIONIOKEHHBIX B TNIOCKOCTSX, IEPIICHIUKYIISIPHBIX OCSIM COOTBETCTBEHHO 1-1 1 2-2 (11 ceyenns tuna 2).
S S.

MpumeyaHwme - K tumy 1 Takxke ciienyeT OTHOCHTh CEYEHHs, Y KOTOPBIX BMECTO IIBEJUICPOB IIPHMEHEHBI JIBYTaBpbI, TPyOUaThie M APYTrre MPpOQHIN U OJHOW HITH
00eHX BETBEH; IPH 9TOM OCH y-y ¥ 1-1 JOKHBI IPOXOAUTH Yepes LEHTPEI TSHKECTH COOTBETCTBEHHO CEUCHHS B LIE/IOM M OTACNBHOM BETBH, 4 3HAYCHUA N U ), B

dopmyne (12) nomKkHbI 00ecieYnTh HauOOIbIee 3HAUCHIE Aos
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h

ks

Pucynox 4 - CKBO3HO# CTepKEHB C TUIAHKaAMH

7.2.6 Pacu€r cTep:KHEH COCTaBHBIX CEUYEHUH W3 YTOJIKOB, IIBEJUIEPOB U Ap., COEAUHEHHBIX CTEHKaMHU
BIUIOTHYIO WJIM 4Y€pe3 MPOKIAAKH, CICAYET BBIIOJIHATh KaK CIUIOUIHOCTEHYATHIX HPH YCIOBHH, YTO YYACTKH
MEXIY COCAWHSIOIMMH CBapHBIMH LIBAMH HMJIM LEHTPaMH KpalHUX OONTOB HE NPEBBIIAIOT IS CHKATBIX
anementoB 401 m g pactsaHyThix 80i. 3mech pamuyc MHEPLHMU CEUEHHS 1 Yrojika WM ILIBEJUIepa CIEAyeT
NPUHUMATh U1 TaBPOBBIX WM JBYTaBPOBBIX CEYEHUH OTHOCHUTEIBHO OCH, MapajuleIbHON IIOCKOCTH
pacnonoXeHus: MPOKIAJO0K, a AJIsl KPECTOBBIX CEUEHHUI - MUHUMAaJIbHBIN.

I[Ipu sTOM B mpepenax AIUHBI CXKAaTOrO 3JIEMEHTa CIEAyeT MpeaycMaTpuBaThb HE MEHee BYX
MIPOMEXKYTOUYHBIX CBA3EH (IIPOKIAIOK).

7.2.7 PacuéT COeOMHUTENBHBIX IIAHOK M AJIEMEHTOB PEIIETOK CXKATBIX CTEP)KHEH CKBO3HOTO CEYEHHS
CIICZYeT BBIIOIHATH HA YCIOBHYIO IONEPEYHYIO CHIy ()., NPUHMMACMYIO IMOCTOSHHON 10 BCEil JUTMHE

CTEPXKHSI U ONpeesieMyto 1o GopMyIie
0, =7:1510°2330-E/R )N/, (18)

rae N - IpOJ0JIbHOE YCUIUE B CKBO3HOM CTEPIKHE;

®- KO3 GUIMEHT YCTONYMBOCTH MPH LICHTPAJILHOM CXAaTUU (JIJ1s1 CEUCHUs THUIA B), IPUHUMACMbIN TIPU
pacy€Te CKBO3HOTO CTEPXKHS B INIOCKOCTHU IIAHOK MJIM PELLIETOK.

Y CI0BHYIO NONEPEUHYIO CUITY Qﬁc CIEeNyeT paclpeacisiTh:

IIPU HAJTMYHUU TOJIBKO COEIMHUTENIBHBIX MJIaHOK (PEIIETOK) - TOPOBHY MEX]y IUTaHKaMH (peréTKamu),
JeKAMMHA B TUIOCKOCTAX, TNMEPIEHIUKYJISPHBIX K OCH, OTHOCHTEIHHO KOTOPOH MPOHM3BOJIMTCS IPOBEpKa
YCTOHYUBOCTH;

IIPH HAJIMYWHW CIUIOIIHOTO JINCTA W COEAWHUTENbHBIX IUTAaHOK (PEHI€TOK) - MOTOJIaM MEXAY JINCTOM H
ITaHKaMu (peméTKaMH), JISKAITUMHE B ITIOCKOCTSIX, TAPAIIENbHBIX JIUCTY;

NMpU pacy€Te PaBHOCTOPOHHUX TPEXTPAHHBIX CKBO3HBIX CTEPKHEH - paBHOM O,SQﬁc JUIS KaXKJI0H

CUCTEMBI COeTMHUTENFHBIX TIAHOK (PEMmETOK), pACIIOJI0KEHHON B OAHOM TpaHU.
7.2.8 Pacuér cOemMHUTEIbHBIX IUIAHOK M MX MPHUKPEIICHUH (CM. PUCYHOK 4) JI0DKEH BBIMOIHATHCS,
KaK pacué€T 3JIeMEHTOB 0e3pacKOCHBIX (pepM, Ha COBMECTHOE NEHCTBHE CHIIBI FS, Cpe3bIBaloNIel TUTaHKY, U

Momenta M., M3TUOAIOMIETO TIAHKY B €€ TUIOCKOCTH, 3HAUYEHHUS KOTOPBIX CIIEAYET OMpPeaetaTh o GopMyam:
F s:Qslb/b; (19)
Ms=Qslb/2, (20)

rae Qg - YCJIOBHAS TIOTNIEPEYHAS CHUJIA, IIPUXOISAIIASCS HA TUIAHKY OJHOU TPaHHU.

7.2.9 Pacu€r s1eMeHTOB COCIMHUTCIIBHBIX PCIICTOK COCTABHBIX CTep)KHeI)'I CJICOYCT BBIMOJHATH KakK
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pacuér 351eMeHTOB peléTok miockux depM. [Ipu pacuere packocoB PemETOK MO PUCYHKY 3 yCHIIME B pACKOCE
CIIeyeT OIpeNeNnsTh o GopmMyie

N =q,0dlb, (21)

rae g - K03 GUIUMEeHT, TPUHUMaeMblid paBHbIM: 1,0 11 pemérku mo pucyHkam 3, a, 6 u 0,5 - mo
PHUCYHKY 3, B;
Q_ - yCIIOBHAsI IONIEPEUHAst CHIIA, IPUXOAIIAACS HA OJHY TUIOCKOCTb PCIIETKH.

[Ipu pacuére packocoB KpecTOBOH pEHIETKM C pacnopkamu (PUCYHOK 3, T) cliefyeT YYuUTHIBATh
JIOTIONIHUTEIbHOE ycuaue N ., BOSHHMKAIOLICE B KaXJIOM PACKOCE OT OOXKATHs BETBEH M ONMPEACISIEMOE IO

hopmyiie

N =q,NA /A, (22)

rae a2=dlb2/(2b3 +d3)—b , lb, d - pa3Mepsl, yka3aHHbIC Ha PUCYHKE 3;

N, - ycunue B OZTHOH BETBU CTEPIKHS;
A, A - IIomanh CeYCHHs OJHOTO PACKOCA M OJHOM BETBU COOTBETCTBEHHO.

7.2.10 Pacuér crep>kHEH, peIHAa3HAYEHHBIX IS YMEHBIIEHUS PacUe€THON JUIMHBI CXKATBIX 3JIEMEHTOB,
JOJDKEH BBIMOJHATHCS HA YCHWIHME, PaBHOE YCIOBHOH MOINEPEYHOH CHJIE B OCHOBHOM C)KaTOM 3JIEMEHTE,
omnpenensemoii mo oopmyrie (18).

Pacuér pacnopok, mnpegHa3HaYeHHBIX MJIS YMEHBIIECHHUs pPAacuy€THOM JJIMHBI BETBEH KOJOHH B
IUIOCKOCTH, TEPIEeHANKYISIPHON K IUIOCKOCTH IMOMEPEYHBIX paM, MPH HATUYWU Harpy30K OT MOCTOBBIX HIJIH
TIOJIBECHBIX KPAHOB, CIIEAYET BBIIOIHATE HAa YCIOBHYIO TOMEPEUHYIO CHITY, OnpezenseMyto mo dpopmyrne (18),
rze 3HadeHue N clieayeT IPUHUMATh PaBHBIM CyMME MPOIOJILHBIX CHII B JIByX BETBSX KOJIOHH, COCTUHEHHBIX
pacropKoi.

7.3 HpOBepKa yCTOﬁ‘lHBOCTH CTEHOK U IMOSACHBIX JIUCTOB HEHTPAJBHO C/KATBIX 3JIECMEHTOB CIIJIOHIIHOI'O
ceueceHus

Hngopmayus 06 usmenenusix:  [lynkm 7.3.1 usmenen ¢ 28 urons 2023 2. - UameHeHue N 5
Cwm. npedbidywyto pedakyuro

7.3.1 Ilpu npoBepKe YCTOMYMBOCTH CTEHOK PACUETHYIO BBICOTY hef CJIeAlyeT MPUHUMATH TI0 PUCYHKY 5

24.01.2025 Cucrema TAPAHT 20


https://demo.garant.ru/document/redirect/407484443/8

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

by by
I N l 1.
) |E

o[fe : o \jf—l
=

3 I)r/ b.-/ . fh;( 1
% i
) Ty =
— -

.,

by be ber

Iy

I of
Ity
I

her
<
Iy

Pucynok 5 — PacyeTHbIe pa3Mepbl CTEHOK, CBECOB MOJIOK, NOSACHBIX JJHCTOB B IPOKATHBIX,
COCTaBHBIX H FHYTBIX NPOQHIIAX

IIOJIHYIO BBICOTY CTEHKH - B CBApHBIX JIEMEHTAX;

paccTosHuEe MEXAy ONMKaHIIMMM K OCH 3JEMEHTa KpasMH IOSCHBIX YIOJIKOB - B 3JIEMEHTax C
(PUKLNOHHBIMH MOSICHBIMU COEIMHEHUSIMH;

paccrosiHue MeXIy HayalaMH BHYTPEHHHX 3aKPYyTJIEHUH - B IPOKATHBIX NMPODUIIAX;

paccrosiHue MEXIy KpasMHu BBIKPY)KEK - B THYTBIX TPO(UIISIX.

7.3.2 YCcTOMUNBOCTD CTEHOK LEHTPANBHO CXKATBIX 3JIEMEHTOB CIUIOIIHOIO CEUEHHs CIENYeT CUMTATh

00eCrneueHHOW, eCIM YCIOBHAs THOKOCTh CTECHKHU xw=( hef/zw) |/ Ry/ E He mpeBbIIaeT 3HAYCHUI MpeaenbHOM

YCIOBHOM TMOKOCTH },  ~, ONpelenseMbix 1o (opmynam Tabnuubl 9. bonee ruOkue CTEHKH ClenyeT
MIPUMEHATH IPY NOATBEPKACHNN UX YCTOMUUBOCTHU (TEOPETUIECKUM MIIH OTIBITHBIM Iy TEM).

Hnupopmayus 06 usmenenusix:  Tabauya 9 usmenena c 17 pespana 2019 2. - UismeHeHue N 1
Cwm. npedbidywyto pedakyuro

Ta6nuua 9
CeueHue VcaoBHas THOKOCTH I =
- penenbHas yCIOBHAS THOKOCTh CTEHKH A
JJIEMEHTA ), uw
- 23
. ’ = 1,30+0,15\2 (23)
- >2 1,20+0,350.<2,3 (24)
<l 1,2 (25)
; M >1 1.0+0.20<1,6 (26)
,} o N’ .
5 |
0,8 1,0 27
>0,8 0,85+0,190<1,6 (28)
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0.8 <4 (040+0.070)(1+025)/2 0,71, ) >

O603HaueHws, IPUHATEIE B Tabnuue 9:
A\ - YCJIOBHas THOKOCTB DJIEMEHTa, TPUHUMAaEMasl B pacueTe Ha yCTOMYUBOCTD MIPH IICHTPAIBHOM CIKaTHH;
bf - IUPYHA TTOJIKH TaBpa.

MpumeyaHus

1 B kopo04aTom ceueHuH 3HaYEHUE )~ CIIETYeT ONPEENATh s IIIACTHHOK, PACTIONOKEHHBIX NIaPaLIENbHO
MIOCKOCTH, B KOTOPOM MPOBEPSETCS YCTOMYMBOCTD DIIEMEHTA B I[EJTOM.

2 B TaBpOBOM CEYEHUHU JOJKHO COOM0AAThCS ycnoBue 1<b /hef§2; pH ),<(,8 WK ) >4 B hopmyne (29)
clie/lyeT MPUHUMATh ) =(),§ WIH =4 COOTBETCTBEHHO.

" n 5
3 3nak " <" B popMynax o3HAYAET, UTO 3HAUCHHUE 7qu B ClIy4yae ero MpeBbIILCHNs IPU pacyeTe 1o Gopmyiie
clleyeT NPUHUMATh PaBHBIM YKa3aHHOMY B ITPAaBOM 4aCTH.

7.3.3 CTeHKH HEHTPAIBbHO CKAThIX 3JIEMEHTOB CIUIONIHOTO CEYeHHs (KOJOHH, CTOEK, OMOop M T.II.) IPH

X, >2,3 , 3a HCKIIOYEHHEM DACCUHUTAHHBIX C YYETOM TE€OMETPHYECKON HETMHEHHOCTH KOHCTPYKIIMH, CIEMyeT
YKPETUISTh MOTIePEYHBIME pEOpaMu KECTKOCTH C IIIArOM OT 2,5he (A0 3he ¢

B crutomHOCTeHYaThIX BETBAX KOJIOHH CKBO3HOI'O CEUeHMs PEOpa >KECTKOCTH CIIEAyeT yCTaHaBJIMBATh
TOJIBKO B Y3JIaX KPEIUICHHSI COSAMHUTEbHBIX PEIIETOK (IIIaHOK).
B crenke, yKpenieHHoii TONbKO MonepedHbiMu pEOpaMH, IUPHHA MX BBHICTYMAIONICH 9acTH b_JOIDKHA

OBITH HE MCHEe (hﬁ/30+40) MM - JUISI TTAQPHOTO CHMMETPHUYHOTO pedpa, HE MeHee (he/20+50) MM - IS

OJTHOCTOPOHHETO pedpa; TommuHa pedpa ! NOIDKHA ObITb HE MEHEE 2b, Ry/ E .

[Ipu ykpemieHuH CTEHKU OJHOCTOPOHHUMH IONEPEYHBIMU PEOpaMH KECTKOCTH OAMHOYHBIC YTOJIKH
CJIeTyeT MPUBAPUBATH K CTCHKE IIEPOM.
7.3.4 B 1ieHTpanbHO CKATBIX dJIEMEHTaX IBYTaBPOBOT'O CEUCHUS C PACUETHOM BBICOTOW CTEHKH /i . B
€

Clly4ae YKpEIUIEHUS! CTEHKH MPOJOJIBHBIM peOpoM KECTKOCTH, PACIOJIOKEHHBIM MOCEPEANHE U C MOMEHTOM
HHepuuu ceueHus / o
T

I -
I <6 X 7.3.2 b
pu /d , 3HQYEHHUE ), , YCTAHOBJICHHOE B /.3.2, ClIe/lyeT YMHOKHUTB Ha KOIQHHUIHMCHT
¢

B—1+04—["1 10,1 =
=170 ; .(30)
hefé h@fqi

[Ipu pacmonoxennn pedpa ¢ OTHONW CTOPOHBI CTEHKH, €[0 MOMEHT HHEPIUH CJEeIyeT BBIYHCISTH
OTHOCHTEIHHO OCH, COBMAJAMONIEH ¢ ONMKaiieil TpaHbl0 CTEHKH W OH JIOJDKEH OBITh He MeHee, 4eM s
MMapHOTO CHMMETPHYHOTO pedpa.

B ciydae BbImONHEHWs MPOJOIRHOTO pebpa B BHAEe Todpa CTEHKHA NMPH BBIYUCICHUH hef cienyer
YYUTHIBATh Pa3BEPHYTYIO AIUHY Todpa.

[IpononbsHBIE pE&Opa )KECTKOCTH CIIEAyeT BKIIOYATh B PACUETHBIE CEYCHHUS DIIEMEHTOB.

MuHNMansHBIe pa3Mephl BRICTYMAIOMIEH YaCTH MPOJIOIBHBIX PEOEp KECTKOCTH CIEAyeT MIPHHNMATE KaK
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JUIsL TIONIepeuHBIX péoep coriacHo TpeboBanusM 7.3.3.

Hupopmayus 06 usmenenusix:  Ilynkm 7.3.5 usmenen ¢ 17 ¢pespansn 2019 2. - UsmeHeHue N 1
Cwm. npedbidywyto pedakyuro

7.3.5 Tlpu pacuére NEeHTPaTbHO- U BHELIIGHTPEHHO CXKATBIX CTEPI)KHEH CIUIONIHOTO CEYCHUS B CIIydasX,
Korja (hakTHYeCKOE 3HAYCHUE YCIIOBHOM M'MOKOCTH CTEHKH xwz(he f/ %) |/ Ry/ E mpespimaer (ipu eHTpaTHLHOM

CKaTuM He OoJiee veM B 2 pasa) 3HaUCHUE MPEIEILHOM YCIOBHOM TMOKOCTH CTEHKH J,  , MOJy4YEHHOE COTTACHO
TpeboBanusaMm 7.3.2, a takke 9.4.2 u 9.4.3, B hopmynax (7), a takxe (109), (111), (115), (116), (120) u
(121) npuHUMAIOT PacYETHYIO YMEHBIIECHHYIO MJIOIIA b CeUeHHs A o B3aMeH A.

7.3.6 3naucHue 4 4 CTeIYeT BBIYHCIIATH 11O dhopmynam:

JUISL IBYTaBPOBOTO U IIBEJUIEPHOTO CEYEHUM

A=A~(h -h )t , (31)

JUTSI KOpOOYaTOTO CEUCHHUS:
IIPH TICHTPATBHOM COKATHH

AZA2h )t (b b )t (32)

P BHELICHTPEHHOM CXKaTHUH

A=A2(h -h )t (33)

rae h ; u hd - pvaéTHaﬂ 1 YMCHBIICHHAA BbICOTA CTCHKH, pacnonomeHHoﬁ napayuiCjIbHO IINIOCKOCTH,
e

B KOTOPOM MPOBEPSETCS] YCTOMUYUBOCTb;

b 1l nu bd - paC‘léTHafI U YMCHBUICHHAsA IIHMpHUHA I10sACa Kopo6an0r0 CCUCHUs, PaCIIOJIOKECHHOIO
cL,

MIEPIIEHANKYJISPHO K TUNIOCKOCTH, B KOTOPOU TIPOBEPSIETCS YCTOMIUBOCTb.
3HaueHme A 4 B LCHTPAIIBHO CIKATBIX JIIEMEHTAX CJIC/yeT BBIYHCIIATE 110 dhopmynam:

IJId IBYTaBpOBOT'O CEUCHUA

hd = twl;\‘uw ﬂ(iw /iuw _1 )(iuw _1’2 _0’157\’) l E/Ry ’ (34)

rJie npu > 3,5 cieayeT IPUHUMATh 7\:3’5 ;
JUTSE KOPOOYATOTO CEUCHUS

hy=t, o, A%y 1 (R, 29-0,22+0,71, )| VE/R .39

[JIe IPU ),>2 3 CICIAYET IPUHUMATD ) =2 3 ;
JUISl LIBEJJIEPHOTO CEYECHMS

hy=t 0 VE/R, - (36)

3HaueHns ), u A, B@opmynax (34) - (36) nis ueHTPaNbHO CKATBIX HIEMEHTOB CIENYET IPUHAMATD
cornacHo tpeboBanusM /.3.2. [Ipu BHIYHUCICHHH 3HAUCHUS bCl JUTs KopobuaToro cedenust mo popmyne (35)

BMECTO A o Lo My

u iw clemyeT IPUHUMATh COOTBETCTBEHHO bd, l kuf’l u K_ f’1=(bef’1/ tf) VRy/ E | npu

3TOM 3HAYEHHUE A, y.1 CHCIYET ONpPEENiTh COrIacHo TpedoBanusim 7.3.9.
3HaueHNUE /1 IS BHELCHTPEHHO CHKATBIX HJIEMEHTOB JBYTaBPOBOIO W KOPOOYATOrO CEUCHHIl ClIeyeT

BBIYHCIIATE 110 (popMynam cooTBeTCTBEHHO (34) m (35); npu 5TOM B 3TuX (QopMmynax 3Ha4eHus A=A H A,
ClIeAlyeT MPUHUMATE coriacHo 9.4.2,
7.3.7 Ilpu npoBepke YCTOHYMBOCTH MOSCHBIX JIMCTOB 3@ pacyéTHyl0 IMPUHY CBeca b - ciemyer
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MPUHUMATH PACCTOSIHUE!

OT TPaHU CTEHKH JI0 Kpas MOSICHOTO JIUCTA (ITOJIKK) - B CBAPHBIX JIEMEHTAX;

OT OCH KpaifHero 0oiTa B 1mosice 0 Kpasi MOsICHOTO JINCTA - B AJIEeMEHTaX ¢ (HPUKIMOHHBIMH TOSICHBIMH
COCTMHEHUSMY;

OT Hayasia BHyTPEHHET0 3aKPYTJICHU 10 Kpas MOJIKU - B TPOKATHBIX MPOQHIIX;

OT Kpasi BBIKPYXKKH JI0 Kpasl ITOJIKH - B THYTHIX TPOPMIAX (CM. PUCYHOK D).

Hupopmayus 06 uzmenenusx: [lynxm 7.3.8 usmenen ¢ 5 urons 2020 2. - UameHeHue N 2
Cwm. npedbidywyto pedakyuro

7.3.8 YcTOWYMBOCTD MOSICHBIX JIUCTOB (IIOJIOK) LIEHTPAIbHO CXKAThIX 3JIEMEHTOB CIUIOLIHOTO CEYEHHS
CIIEAyeT CYHUTaThb OOECIICUYEeHHOH, €CiM YCIIOBHas T'MOKOCTh cBeca mosica (IOJKH) A f:(bef/ tf) |/Ry/E HE

TNIPEBBINIAET 3HAYEHUH TPENENbHOMH YCIOBHOM TMOKOCTH cBeca_mosca (IIONKH) A, ;» OTPEMICIACMEIX TI0
popmynam TabnmLbl 10, B KOTOPBIX MPH 3HAYEHUAX ) <(,8 MM ) >4 CIeAYeT NPUHUMATH COOTBETCTBEHHO

A=0,8 W \=4 .

Hupopmayus 06 uzmenenusix: Tabnuya 10 uzmenena c 28 uons 2023 2. - UameHeHue N &5
Cwm. npedbidywyro pedakyuro

Ta6bnuua 10
Ceuenue =
[IpenenpHas ycmoBHast THOKOCTh cBeca mosica (l'[OJ'IKI/I) A, y TIPH
YCIOBHOM ITMOKOCTH 3JIEMEHTA (),8 <)\, <4
— | 0,360,101 (37
o 0,43 +0,08% (38)

!
=]
!
|
|
T
| ]
l
I
|

| 0,40+0,07A (39)
| l

0,85+0,19% (40)

|
T
+

O6o3nauenue, npunsiToe B Tabnuue 10:
)\ - yCIIOBHAsi THOKOCTB DJIEMEHTA, IPUHIMaeMas B pacueTe Ha YCTOMYMBOCTD MPU LICHTPATBHOM CHKATHH.
MpumeyaHwme - /15 cBecoB nosca (MOJIKK), OKAHMIIEHHBIX peOpamu, MpeAeIbHbIC 3HAUCHUS YCIOBHON

THOKOCTH , BEIUUCIeHHbIe o popmynam (37) u (38), ciemyer yMHOXaTh Ha K03 dunueHT 1,5, a mo popmyne

(39) - na 1,6,

7.3.9 B ueHTpanpHO CKaTbIX BJIEMEHTaxX KOpPOOUYATOro CEYECHUS NPENesbHYI0 YCIOBHYIO T'MOKOCTh

IIOJACHOT'O JIMCTa xufl CJICAYCT NpUHUMATL II0 Ta6nl/|Ll,e 10, KaxKk [OJs1 CTCHOK K0p06anor0 CCUCHUA:

7‘wf,l :(bef,l /tf) P RY/E :
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HUnupopmayus 06 usmenenusix:  Iynxkm 7.3.10 usmenen ¢ 5 wons 2020 e. - IameHeHue N 2
Cm. npedbidywyro pedakyuro

7.3.10 Bricota oTruba a_ cBeca mosica (TOJIKH) M0 PUCYHKY 5 MIIH BHICOTA OKAHMIIAIOMIEro pebpa, ipu
€ro HaIM4KH, 10/DKHA ObITE He MeHee 0,3 b_ B o/eMeHTax, He YCUICHHBIX MiTaHkaMu, 1 0,2 b - B oleMeHTax,

ycuneHHblx iankamu (cm. Tabnuuy 10). Tommunaa okaiimistoniero pebpa HO/DKHAa ObITh HE MEHee

2aef|/ Ry/E .

Unupopmayus 06 usmenenusix:  Ilynkm 7.3.11 usmenen ¢ 16 sineaps 2022 e. - iameHeHue N 3
Cwm. npedbidywyto pedakyuro

7.3.11 B cnyuae, ecnu mpoBepKa MO TpeAeibHOW THOKOCTH B ABYX IiockocTsx (pasgen 10.4)
SIBJIICTCSL OTPEACTSIONICH NMPH Ha3HAUYCHUM CCUCHUI IICHTPAILHO CXKATBHIX 3JIEMEHTOB, 3HAYCHUS MPEACIbHBIX

YCJIOBHBIX TUOKOCTEH CTEHKH ), =~ M MOSCOB A, p (kuf 1) , BEIUMCIeHHBIX 10 Tabnuuam 9 u 10 coorBeTCTBEHHO,

CJIeyeT YBEJIUYMBATh YMHOXKECHUEM Ha KO3 PHUIIMCHT |/ (pARy/ N , HO He Oosiee yem Ha 1,25.

8 Pacuer 3/1eMeHTOB CTAJIbHBIX KOHCTPYKIMI NMpH U3rude

Hupopmayus 06 usmenenusx:  Iloopazoen 8.1 usmenen ¢ 5 urons 2020 2. - UIameHeHue N 2
Cwm. npedbidywyto pedakyuro

8.1 O6mume mos1okeHus1 pacuera

B 3aBucHMOCTH OT Ha3HAa4YeHWs M YCIOBHI OKCIUTyaTalld KOHCTPYKIHMH pacdéT u3rubaeMbIx
311eMeHTOB (DaoK) Cile/lyeT BBIONHATE 63 yu&Ta Wik ¢ YIETOM IUIACTHYECKHX JeOopMaIiii B COOTBETCTBUH C
MO/Ipa3/IeiCHHEeM 2JIEMEHTOB Ha TPH Kiiacca cornacHo 4.2.7.

Banku 1-ro kimacca ciefyeT NPUMEHSATH U Harpy30K BCEX BHAOB M PAaCCUMTHIBATH B TIpeieiax
ynpyrux nedopmanuit; Gamku 2-ro W 3-ro KJIACCOB CIIEAyeT MPUMEHSATh s CTATHYECKHX HArpy30K H
PaCCUHTHIBATH C YYETOM PA3BUTHS IIACTUYCCKUX Ie(opMariuii.

banku kpaHOBBIX myTeit o Kpausl rpymm pexumoB padotel 1K-8K mo CI1 20.13330 mpu pacuére Ha
IPOYHOCTH CIICAYET OTHOCHTH K 1-My Kiaccy.

bucranbHpie Gaaku CiiefyeT OTHOCHTh KO 2-My KJIAacCy M PacCUHMTHIBATH C yYETOM OTPaHHYCHHBIX
IUIACTHYECKHX Je(OpMaIiii B CTEHKE, 3HAYEHHsI KOTOPBIX CIIEAYET ONMPEICIATh MPH TOCTHKEHHH PacuETHOTO
COTIPOTHBIICHUS Ry . B T105ICaX, BBIOJHEHHBIX U3 60Jee MPOYHOM CTalH.

8.2 Pacuer Ha IPOYHOCTH U3rudaeMbIX 3JIEMEHTOB CILJIOLIHOIO CeYeHH s

Hupopmayus 06 usmenenusx: — Ilynxkm 8.2.1 usmenen ¢ 16 sneaps 2022 2. - UameHeHue N 3
Cwm. npedbidywyto pedakyuro

8.2.1 Pacuér nHa mpouHocTh Oanok 1-To Kjacca ciexyeT BBIONHATH MO (popMmymaM: MmpH AEHCTBUU
MOMEHTa B OJHOU U3 TIIaBHBIX IIJIOCKOCTEH

M
<I ;@

n,min yYC

npu ,Z[eflCTBPIH B CCUCHUU nonepequﬁ CHJIBI

S

[IpU AEHCTBUHM MOMEHTOB B JABYX TJIaBHBIX TIOCKOCTSIX (M [P HAJTMYMU OMMOMEHTA)
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M_ M, | Bo
y x <l 43
LRy IRy IRy~ -®)

XN yn

I/Ie X Uy - PACCTOSTHUS OT IJIaBHBIX OCEH 0 paccMaTpUBaeMON TOYKU CEUeHHs, a
@ - CEKTOpHaIIbHAs KOOPIWHATA STON TOUKH;
IIPH OJTHOBPEMEHHOM JIEHCTBHY B CTEHKE OAJIKFM MOMEHTA M IMOTIEPEYHON CHIIBI

0,87 2 2 2
_Rch 6,0,0,+0,+31, <l , Txy/RsYcﬁl’ (44)

rae ¢ =M y/I - HOpPMAJIbHOC HANPSKCHHE B CPEAMHHOW IUIOCKOCTH CTEHKH, MapajIeibHOe

TIPOIOTBHON OCH OaJIKW;
G, - TO e, NePIEHIUKYIPHOE K TPOJIOTBHOM OCH GAJIKH, B TOM YHCIC g, , ONPEACIISIEMOE 110

tbopwmyne (47);
rxy:QS/(Itw) - KacaTeJIbHOE HAIPSDKCHHUE B CTEHKE.

Hanpsokennst g u G, PUHUMAEMbIC B dopmyrie (44) co cBOMMHU 3HAKaMH, a TaKKe 1, Cuenyer

OTIPENICTATh B OJIHOM U TOW K€ TOYKE CTCHKH OaJIKH.

[Ipu npoBepke MPOYHOCTH HA JEWCTBUE MONEPEUHON CHIIBI Ha OMOPE sl pa3pe3HbIX Oalok DOPMYyITy

(42) cnemyer ucmonp30BaTh 6€3 ydyera paboThl MOSCOB.

B 6ankax, paccuuThiBaeMbIX 10 (hopmyrie (43), 3HaueHHs HANPSHKEHHI B CTCHKE OAJIKU JTOJDKHBI OBITH

mpoBepeHs! 1o hopmyrie (44) B AByX TIIaBHBIX IUIOCKOCTAX H3rHOA.

ITpu ocnabieHrK CTEHKH OTBEPCTHIMHU JUTsE OOJITOB JIEBYIO 9acTh (DOPMYIbl (42), a TakKe 3HAYCHUE

X

,B hopmyrie (44), cienyer yMHOXATh Ha KO3DDHUIIUCHT (y, OTIPeeIsieMblii 1o popMmyIie

o=s/(s-d), (45)

e S - Iar OTBEPCTHH B OJJHOM BEPTUKAIBHOM DPSLY;
d - TnaMeTp OTBEpCTHA.

Hugopmayus 06 uzmenenusx: [Iynxkm 8.2.2 usmenen ¢ 16 smeaps 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

8.2.2 Pacu€r Ha MPOYHOCTH CTEHKH OaiKW, HE YKpEIUIEHHOW peOpaMu >KECTKOCTH, MpPU JCHCTBUU

MCCTHOI'O HAIPSXKCHUA o, B MCCTaxX MNPHUIIOKCHHA HAIPY3KU K BCPXHEMY IOACY, a4 TAKIKC B OIIOPHBIX
oc

CeUeHMAX Oasku, CIeqyeT BBIIOJIHATH 10 (hopMyIie

Ojoc

Ryy

<l , (46)

c

rne g, =FIIL 1 ). (47)
3neck F - pacuérHoe 3HaueHMe HAarpy3Kku (CUIIbI);
| .- ycnoBHas JUIMHA PACIPEICICHHs HATPY3KH, ONpe/enseMas 1o Gopmyam:

JUTSL CITy4aeB Mo PUCYHKY 6, a) u 0)

1 =b+2h; (48)

JUTSL CITydast o PUCYHKY 6, B

3
L=yl 49
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a) — ceapHan Ganka; 0) — mpokarnan Gaika; 8) — cRapHAA WIH MPOKATHaA Ganky NpPH HATPY3KE OT KOJeca KpaHa
Pucyrox 6 — Cxempbl pacnpeie/ieHns COCPEA0OTOMEHHOH HArpY3KH Ha cTenKy 6anKku

rae h —pasMep, paBHELl cyMMe TONIUHLI BEPXHET0 nosica bamxy u xkaTeTa MOSCHOTO IMRA,
eCIIH HHKHssE OaKa crapHas (CM. PHCYHOK 6,a), JHG0 p acCTOAHMIO OT HAPYKHOK
TPaHH MOJKH [0 Hayasa BHyTPEHHETO 3aKpYTIeHHs CTeHKH, ECIIH HIKHAA Oanka
NpOKATHAS (CM. PHCYHOK 6.0);
1/ — k03 dHIHERT, NPHEAMAEMEIH PABHBIM: 3,25 — [UIA CBADHBIX ¥ NPOKATHEIX OanoK;
4,5 — nya Ganok ¢ PPUKUHOHHEIMY ITOICHEIMH COEIMHEHHAMH,

I ; — CyMMa COGCTBEHHBIX MOMEHTOB HHEPLMA 110sCa Oainky ¥ KPaHOBOI'O PEJIBCA HITH
MOMEHT HHEPITHH CCHUCHHIA, COCTOALNETO M3 IOACA H peJikCa B CIIydac NpHBapKH
pelisca MBaMH, o0eCIeIHBAROIIHMH COBMECTHYIO paboTy Nosca H pensea;

b— IDHPHHA OITHPaHHA BEPXHETO DIIEMENTA.

Hnupopmayus 06 usmenenusix:  I[lynkm 8.2.3 usmenen ¢ 17 ¢pespansn 2019 e. - UsmerHeHue N 1
Cwm. npedbidywyto pedakyuro

8.2.3 Pacuér Ha mpoOYHOCTH pa3pe3HbIX OalloK 2-r0 M 3-TO KJIAacCOB JABYTaBPOBOIO M KOPOOYATOTO

ceueHud (PVICYHOK 7) W3 CTald ¢ HOPMATHBHBIM CONPOTHBICHUEM Ryn§440 H/MM® Tipu coBImoIeHIH
TpeboBanuii 8.4.6, 8.5.8, 8.5.9 u 8.5.18 u nmpu KacaTeIbHBIX HANPSHKEHUAX 1;)(=QX/AW§0,9Rs (xpome

OTIOPHBIX CEUCHHI) CIIEYET BBIOIHSATH IO (hopMyIam:

a) ¥ 6) ¥
I_"'ll_l I T - |
|
My | 0, My, Q.
x — a'l’h_QL"’ O
A\” M, A, ~_,~J]|j{{y 4,
w 2 | —3
A4, J i
yl y

Puycynox 7 — CxemMbl JBYyTAEDOBOIO fn) H kopobuartoro (6) cevennii Ganok
¢ AelfiCTBYIOIIHMH HAa HHX YCHIHAMH

npy U3rude B IIIOCKOCTH HanboubIieH xéctkoctu (I >1 )
Xy

I
B, Rch =t ;(50)

Npy U3rude B IBYX IIIABHBIX IDIOCKOCTSIX M HANPSDKEHUSX ¢ =0 /(2Af)<0,5R
y y - S
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X

+
cBW R cW Ry

xnmin~ ylc VT ynmin”y

M, M,

=l (51
C
31ech MX, My - a0COIIOTHBIE 3HAUCHMS U3THMOAIOIIMX MOMEHTOB;
¢, ¢ - ko3 dUIMeHTHI, IpUHUMaeMBie o Tabnuue E.1;
X Ty

B - K0dbQHUUHMEHT, IPUHUMACMBIN PAaBHBIM:

npu TXSO,SRS p=1;

npu 095RS<TXSO’9RS 0,20 T *
e U

rae af:A r/Aw - OTHOIICHWEC TUIOIMIAJA CEYCHHS IMOosica K IUIOMIATU CEUEHUS CTCHKH (I
HECUMMETPUYHOTO CEUCHUS Af - IUIONIAJIb MEHBIIETO MOosca; Ui KOpOoOYaTOro CeUeHUsI AW - cyMMapHas

IJIOLIA/(b CEUEHUH IByX CTEHOK),
IpH M3rude B TIOCKOCTH HambOoubiiel sxecTkocTh (Ix > ly) u crecHEHHOM KpyueHMH CHMMETPHYHBIX
JIBYyTaBpOB

M, B
+ sl (53)
CBVKn,minRy’YC CU)W Ry'YC

X on min

TIIE Cy - ONPEICNsAeTCs IMHEHHOM nHTeposimeit mo Tabnuue 10a:
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Ta6nuua 10a

M

X

W

xn min

R

yic

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0,99

90

1.470

1.636

1.845

2.054

2.263

2.472

2.681

2.890

3.099

3.308

3.496
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Ilpu pacuére ceuenns B 30He unctoro msruda B popmynax (50) u (51) cnepyer npunnmare =1 n
BMeCTO KO3 (HUITNEHTOB ¢, M ¢ COOTBETCTBEHHO

cxm=0,5(1+cx); cym=0,5(1+cy).
Pacuér na mpouHocTs B omopHOM ceueHnn Oanok (mpu M =0 u M =0) cienyeT BBINOIHATH MO
X y

dopmymnam:

ARy~ Y
0

—_—

24,y <l (55)

IIpu ocnabiieHWH CTEHKH OTBEPCTHSAMHU Ui OONTOB JjeByi0 uactb popmyn (54) u (55) cmemyer
YMHOXaTh Ha KO3DDHUIUCHT ¢, OnpeessiemMblit mo hopmyrie (45).
JUi ycraHOBNEHHs pa3sMEpOB MUHMMAIBHBIX CEUEHHH COCTABHBIX OaloK KOOpQUUHMEHTH ¢ 1 ¢

clielyeT PUHAMATh MEHbIIIC 3HAYCHUil, puBeieHHBIX B Tabnvue E.1, Ho He menee 1,0. Meromuka noabopa
MHHUMAJIbHBIX CEUCHHUH H3THOACMBIX IJIEMEHTOB TMPHBEICHA B MPaBWIIaX MO MPOCKTHPOBAHUIO CTAIbHBIX
KOHCTPYKITUH.

8.2.4 Pacuyér Ha IPOYHOCTH pa3pe3HbIX OaJOK MEPEMEHHOI0 CeYeHus corjacHo 8.2.3 ¢ ydeToMm
IUTACTUYECKUX JIeOopManuii BBIIOJNHAETCS TOJIBKO B OJHOM CEYCHHWH C HauOojee HeOIaronpusTHEIM
coueTanneM ycwmid M m Q; B OCTaJbHBIX CEYCHHUSX OalKM Pacu€r ClexyeT BBINOJHATH MPH 3HAYCHUSIX
KOY(PDULHECHTOB ¢ 1 ¢, MCHBILINX, EM B Tabnuue E.1 (npunoxenue E), nnu coriacuo 8.2.1.

HUndopmayus 06 usmenenusix:  Ilynkm 8.2.5 usmenen ¢ 17 ¢pespans 2019 e. - UamerneHue N 1
Cwm. npedbidywyto pedakyuro

8.2.5 Pacuér Ha MPOYHOCTH HEPA3PE3HBIX M 3AIIEMJICHHBIX OAJOK IMMOCTOSHHOTO IBYTaBPOBOTO H
KOpPOOYaTOro CEYCHHH ¢ ABYMS OCSIMH CHMMETPHH, U3rHOaeMbIX B IUIOCKOCTH HAHOOJBIICH JKECTKOCTH, CO
CMEXHBIMH TIPOJICTaMH, OTIUYAIOIIUMUCS He Oonee ueM Ha 20%, npu cobmoaenun Tpedosanunii 8.4.6, 8.5.8,
8.5.9 u 8.5.18 cnenyer BwimoaHATh, Mo (popmyrne (50) kak pacueT 37eMEHTOB 2-r0 Kiacca ¢ Y4ETOM
YaCTUYHOTO TIepepacipe/ie/icHHs OMOPHBIX U MPOJETHHIX MOMEHTOB.

B 3ToM ciyuae pacu€THOe 3HAaUEHHE MOMEHTA CIICAYET ONPECIIATh Mo hopMyIie

M=0,5(M_+M ), (56)

rae Mma - HanOoNpIMK N3rHOaAIOIMI MOMEHT B MPOJIETE WIIM HA OIIOpE, ONpeAesieMblld U3 pacyeTa
X

HEepa3pe3HOoil OANKK B MPEIIOIIOKEHUH YIPYToil paboThI CTalH;
Me . YCIIOBHBIN M3rHOAIONINI MOMEHT, PaBHBIN;

a) B Hepa3pe3HbIX Oallkax ¢ MApHUPHO ONEPTHIMU KOHIIAMHU OOJIbIIEMY U3 3HAYCHUH;

M, =max L (57)

]
1+a/l
Mef:O,SMz, (58)

IZIe CHMBOJI MAaxX 03HAYAeT, YTO CIEAYyET HANTH MaKCUMYM BCETO CIEAYIOIIEr0 38 HUM BBIPAXKCHUS;
M LT W3rHOaroIMii MOMEHT B KpailHeM IIpoyieTe, BBIYMCICHHBIH Kak B I[IapHUPHO OHEPTOM

OJTHOMPOJICTHOH Oake;
0, - PACCTOSIHHE OT CEYCHHS, B KOTOPOM JEHCTBYET MOMEHT M, 0 KpaiHell onopst;

| - amuHa KpaiiHero mposneTa;

M2 - MaKCUMAJIBHBI W3rHOAIONIMii MOMEHT B MPOMEXYTOYHOM IIPOJIETe, BBIYHCICHHBIN KaK B

IAPHUPHO OTEPTON OJHOMPOIIETHON OalKe;
0) B OJHOIPOJIETHBIX M HEPa3pe3HBIX OanKkax C 3alleMJICHHBIMH KOHIamMu M f=0,5M3, rae M3 -
€
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HanOOJIBITUI U3 MOMEHTOB, BRIYHCIICHHBIX KaK B OaJIkax ¢ MIApHUPaMH Ha OMOpax;
B) B 0alke ¢ OJHUM 3aIlleMJICHHBIM H JIPYTHM CBOOOIHO OMEPTHIM KOHIIOM 3HAYCHHE Mef cieayer

omnpeaenaTh mo popmyne (57).
3HaucHue 1 B hopmyrie (52) caeayer BEIYKCIATH B CCUYCHUH, TIe JACHCTBYET M_iecmuM -

X
MOMEHT B TIpoJIeTe, cIeyeT IPOBEPUTH OIOPHOE CeUeHHE OaJIKu.
8.2.6 Pacu€t Ha mpouHOCTh HEpa3pe3HBIX U 3alleMJIEHHBIX 0alloK, yAOBIeTBOpSIOmUX 8.2.5, B ciydae
n3rnba B IBYX TJIABHBIX IUIOCKOCTSX CIIEAYeT BBINONHATH o popmyre (51) ¢ yuérom mepepacipeaeneHus
OTIOPHBIX U MPOJIETHHIX MOMEHTOB B JIBYX INIABHBIX TUIOCKOCTSIX COTJIacHo 8.2.5.

Hupopmayus 06 usmenenusix:  Ilynkm 8.2.7 usmenen ¢ 17 ¢espann 2019 2. - UsmeHeHue N 1
Cwm. npedbidywyto pedakyuro

8.2.7 Pacuér Ha MpPOYHOCTH HEPA3PE3HBIX W 3aAIIEMJICHHBIX 0ajJOK, YZAOBIETBOPSIOMINX TPEOOBAHUAM
8.2.5,8.4.6,8.5.8,8.5.9u 8.5.18, cienyer BemoHATH 10 hopmyne (50) kak pacyer siieMeHTOB 3-TO Kitacca
¢ yu€ToM nepepacnpeiese s U3rn0aonMX MOMEHTOB U 00pa30BaHMsl YCIOBHBIX IJIACTUYECKUX IIAPHHUPOB, a
TAaKKe BIMSHMS KAaCAaTCIbHBIX HANPSDKCHHH ¢ B COOTBETCTBHM C 8.2.3 B CCYCHHMSIX C MaKCHMAIbHBIM

M3ru0aroIMM MOMEHTOM.
Hnupopmayus 06 usmenenusix:  Ilynkm 8.2.8 usmenen ¢ 17 ¢pespansn 2019 2. - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

8.2.8 Pacuér Ha pOYHOCTH OUCTANBHBIX Pa3pe3HbIX OAOK JIBYTaBPOBOTO M KOPOOYATOTO CEYCHHUH C
JIBYMSI OCSAMH CHMMETPUHM TIpH coOmogenun TtpeboBanuii 8.4.4, 8.5.9 m 8.5.17 u mpum kacaTenbHBIX
HaIPSKECHUIX 1;)(50,9Rs u Ty§0>5RS (KpoMe OTIOPHBIX CEUCHHI) CIIEIYET BHIMOIHATH KaK pacdeT dJIEMEHTOB

2-ro Kijacca 1o Gpopmyinam:
P U3THOE B OJTHOM TJIABHOM IIIOCKOCTH

L <]
cxrBrVKmRwac - (59)

npu n3rude B ABYX I'NIaBHBIX IJIOCKOCTAX

M M

X

C)CI”BI‘ VVX}’lRyW

+ ~—— <l _(60)
CerynRyf c

B dopmynax (59) u (60):
cxr=(ufr+0,25—0,0833/r2)/(af+0,167), (61)

rae g f=A /AW; r=Ry /Ryw;

B, - KOO QHIMEHT, MPUHUMACMBII PABHBIM:
T

pu TXSO,SRS Br=1 ;
npu O,SRS<TX<O,9RS 0.2 T 4
Bl 7o) s
o+0,25 R,
¢ - ko3ddunreHT, MpUHUMAaeMbId paBHBIM 1,15 - mius aByraBpoBoro cedenus u 1,05/r - mis

yr
KOpoOYaTOTO CEUEHUSI.

Pacuér GucranpHBIX OaNOK MPH HAJIWMYUU 30HBI YMCTOTO WM3THOa W B OMOPHOM CEUEHHH, a TaKXkKe C
yu€TOM OCNa0JIeHHUs CEUCHHs CIeNyeT BBIIONHATH coriacHo 8.2.3 W MpaBWJI MPOCKTHPOBAHUS CTAILHBIX
KOHCTPYKLUH.

8.3 Pacuér Ha npo4HOCTH 02JI0K KPAHOBBIX MyTell CNJIOUIHOIO cedeHUs!
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8.3.1 Pacuér Ha mpoYHOCTH OAJIOK KPAHOBBIX MYTEH CIIEAYET BBIMOJHATH corjacHo 8.2.1 Ha aelcTBUE
BEPTHUKAIBHBIX M TOPU30HTAIIBHEIX HArpy30K, onpenensemseix mo ClM 20.13330.

Hupopmayus 06 usmenenusx: — Ilynkm 8.3.2 usmenen ¢ 17 ¢pespans 2019 . - UameHeHue N 1
Cwm. npedbidywyto pedakyuro

8.3.2 Pacuér Ha MPOYHOCTH CTEHOK OallOK KPAHOBBIX IyTeH (3a HCKIIOYEeHHEeM OajoK, IS KPaHOB
rpymI pexxnMoB padotsl 7K B mexax MeTauryprudeckux mpou3BoacTs u 8K) ciiemyer BBIMOIHATE 10 (DOPMYyIie
(44), B kOTOpO# TpH pacuyéTe CeUeHHWi Ha Omopax Hepas3pe3HbIX Oaok BMecTo kodhdumuenrta 0,87 cremyer
npuHUMaTh K03 unment 0,77.

Hupopmayus 06 usmenenusx: — Ilynkm 8.3.3 usmenen ¢ 17 ¢pespans 2019 . - UameHeHue N 1
Cwm. npedbidywyro pedakyuro

8.3.3 Ilpu pacuére Ha MPOYHOCTH CTEHOK OANOK KPAHOBBIX ITyTEH M3 CTANM C MPEIesIOM TEKy4eCcTH He

Gonee 440 H/MM® 1151 KpaHOB TPYII pexuMOB paboThl 7K (B LeXaX METaTyprudecKuX mpou3BojcTB) H SK
JOJDKHBI OBITh BBIIIOJIHEHBI YCIOBUSL:

2 2 2
-Ig_ V( Ox + Gloc,x) ﬂ( Oy + Gloc,x )Gloc,y+ Gloc,y+ 3( Ty + 17loc,xy ) =l ; (63)
y
(GX+GIOC’X)/ Ry§1 ; (64)
(6100 o5, R <15 (65)

(r.*

Xy Tloc,xy

+1, IR <1, (66)

rae g - ko3 umenT, mpuHruMaeMbIit paBabIM 0,87 mis pacdera paspe3nbix O6amok u 0,77 mis pacdera
CEYeHUH Ha OTOpax Hepa3pe3HbIX 0aNOK;

Gx:j\l/ Wxn; Gloc,x:O’25 Gloc,y; Gloc,y:’Yf Ve an/(tlef); ny:]‘ltta/(o”]SIfhw);

0 ~O/h); 1, =256, (67)

’tloc,xy_o’3 cSloc,y’
B dopmynax (67):
M u Q - m3rubaromuii MOMEHT U TIOTIEpeYHas CHJIa B CEYCHHH OaJKd COOTBETCTBEHHO OT PacueTHOM
Harpysku, onpezaernsemoii cormacuo Cl1 20.13330;
Y- KO3 PUIUEHT HAJEKHOCTH MO HArpy3Ke JJIsl KPaHOBBIX HArPY30K, MpHHUMaeMblid cormacHo Cl1

20.13330;
Y5 - KOIQUIMEHT yBENMICHHS COCPEAOTOUCHHON BEPTUKAILHON HATPY3KU OT OJHOTO KOIECa KpaHa,

MIPUHUMAEMBI COTIIACHO HOMONHUTENRHOMY Kod(dummenty mo Cl1 20.13330;
Fn - MOJIHOE€ HOPMAaTHBHOE 3HAYEHUE COCPENOTOYEHHOW BEPTHKANBHOW HArpy3KU OT OJHOTO Kojeca

KpaHa,
le .~ YCIIOBHAsI JUIMHA, ONpE/eNseMast COrIACHO 8.2.2;

a - pacCTOSIHAE MEX]Ly BEPTUKAIBHBIMU peOpaMu CTEHKH OalKu;
Mt - MECTHBIN KPYTSIIUNA MOMEHT, OIIPEeACIIIEMBbIH 1m0 hopmyIie

MZyeyal,e0.7500, (68)

rae e = 0,2b, (3aech b - mmMpuHa MOIOIIBHI PENbca);
Qt - pacu€THasg TOpPU3OHTAJIbHAS Harpys3ka, HallpaBJIEHHAs IMOINEPEK KPaHOBOTO MYyTH, BbI3bIBacMas

IIEPeKOCaMl MOCTOBBIX KPAaHOB M HEIapaJUIeIbHOCTHIO KPaHOBBIX myTeil W mnpuHumaemas corsnacuo CI1
20.13330;
hr - BBICOTa KPAHOBOT'O PEJIbCa;
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I = I+b fz}"’./ 3 - cymMMa cOOCTBEHHBIX MOMEHTOB MHEPLIMU IIPHU KPYyUEHHUH Pebca U Mosica, TIe bf " tf -

COOTBETCTBEHHO IIMPHHA U TOJIIMHA BEPXHETO IM0sica OaNKH.

Bce nanpspxenust B popmyriax (63)-(67) cnemyer npuHEMATh coO 3HAKOM "Tutroc".

8.3.4 Pacuer Ha MPOYHOCTH MOJIBECHBIX OAJIOK KPAHOBBIX ITyTE€H (MOHOPEIHCOB) CIIEAYET BBITIOIHITH C
Y4€TOM MECTHBIX HOPMAJIbHBIX HAIIPSXKEHUH OT JaBJICHMS Kojleca KpaHa, HAlIPaBICHHBIX BAOJIb U MONEPEK OCH
OanKu.

8.3.5 Pacuér Ha mpodHOCTH OMCTANBHBIX OAJIOK KPAHOBBIX IIyT€H IBYTABPOBOI'O CEUEHHUS C ABYMS
OCSIMH CUMMETPHH [UIsI KpaHOB TIpynm pexxumoB padbotsl 1K-5K npu r=Ry 1/Ryw§1’5 CJeNyeT BBINOIHITh

cormacHo TpeboBanmsaM 8.3.2 wau mo oopmyrie (60), B koTopoii:
My - M3THOAIOMINIA MOMEHT B TOPHU3OHTAIBFHOW IJIOCKOCTH, ITOJIHOCTHIO TEPENAONINIiCS Ha BEPXHHUN

MosIC OaIKu;
Wxn= WXn -~ MOMEHT CONPOTUBIICHHS CCYCHNS BEPXHETO I105Ca OTHOCHTEIBHO OCH Y-Y;

¢ - ko3 unmenT, mpuHIMaeMbIii paBHbIM 1,15.
y
8.4 Pacuyer Ha 001110 YCTOIYHMBOCTD M3rH0aeMbIX 3J1€MEHTOB CIUIOIIHOTO CeYeHMsI

Hnupopmayus 06 usmenenusix:  Ilynkm 8.4.1 usmenen ¢ 16 ausapsa 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

8.4.1 Pacuér Ha yCTOWYMBOCTH JBYTAaBPOBBIX Oanok 1-To Kiacca, a Takke OWCTAIBHBIX OaloK 2-TO
KJiacca, yIoBIeTBOpsronux Tpeboanusm 8.2.1 u 8.2.8, cnenyer BHIOIHATE 110 POpMyIIam:
IIpH U3THUOE B TUIOCKOCTH CTEHKH, COBMA/IAIONIEH C TNIOCKOCTHI0 CHMMETPHH CEUSHHS

o, MRy, ~ ()

npu n3rude B JABYX I'NIaBHBIX IJIOCKOCTAX (I/I IIpy HAJIMYHUU 6I/IMOMCHTOB)

M M B

X A%

+ + <l
(PbVI/chyYC VVC} yic mech ' (70)

B dopmynax (69) u (70):
@, - KOOQOUIHEHT yCTONIMBOCTH NPU M3THOE, ONpPEleNseMbIi o NPUoxeHnio X st Ganok ¢

OIMOPHBIMHU CCUYCHHUAMMU, 3aKPCIIJICHHBIMU OT OOKOBEIX CMC].LICHI/IIZ 1 TIOBOPOTA,
Wc - MOMCHT COIIPOTHUBJICHUSA CEUCHHA OTHOCUTCIIBHO OCHU X-X, BBIYHCIICHHBIH JIIA HanboJee CKATOrO
X

BOJIOKHA CKaTOI'O I104ACa,
Wc - MOMCHT COIPOTUBJICHUA CEUCHUA OTHOCUTCIILHO OCH Y-V, COBHaI[aIOIJ.[CfI C IINIOCKOCTBIO 1/131"1/163,
y

BBIYMCJICHHBIN JJIsL HanboJIee CXKATOTO BOJOKHA C3KATOrO osca,
W(D - CeKTOpHaJ'IBHLIﬁ MOMCHT CONPOTHUBJICHUA CCUCHMHA, BBIYKCJICHHBIN JJIsL HanOosee CKaToro
c

BOJIOKHA C)KaTOTo Iosca.
3nak "+" y BTOpOro u Tperhero wieHoB B popmyrie (70) mpuHUMAaeETCs, eclii B pacCMaTpUBACMOM
TOYKE COOTBETCTBYIOIIEE YCUINE BBI3BIBACT CXKATHUE.
s OuctanbHbIXx Oanok B popmyrnax (69) u (70), a takxke mpu onpeaeacHUN 0 Ry cienxyer

3aMeHITh Ha R -
y
8.4.2 llpu ompeneneHny 3HAYCHUS @, 3d PACUCTHYIO JIHHY Oanku lef clenyeT TpPUHUMATh

paccTosHIEe MEXIy TOYKaMH 3aKPeIUICHHH CKAaTOro mosica OT MOTEePEYHbIX cMelleHHd (Y3JIaMH MPOIOJIbHBIX
WU TIOTIEPEYHBIX CBS3CH, TOUKAMHU KPEIUICHHS >KECTKOTO HACTHJIA); TIPH OTCYTCTBHH CBSI3CH lef=l (tme 1 -

nposieT Oankn); 3a pacyETHYIO UTMHY KOHCOJHU CIIEAYeT TPUHUMATH: lef=l MPU OTCYTCTBUHU 3aKpEIUICHUS

CKATOTO TI0siCa Ha KOHIIE KOHCOJM B TOPU30HTAIBHOM TNIOCKOCTH (31eCh | - UTMHA KOHCOJIM) MM PACcCTOSHHE
MCXKAY TOYKAMH 3aKpPCIUICHHUA CXATOoro Iiosca B FOpI/I3OHTaJTLHOI>'I IIJIOCKOCTH - IIpU 3aKpPCIUICHHUU I105ACa Ha
KOHIIE U TI0 JUTHHE KOHCOJTH.
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8.4.3 Pacuér Ha ycTOWYMBOCTH 0aJIOK KPAaHOBBIX ITyTEH JABYTaBPOBOTO CEYEHUS CIIEIYET BBITOIHSTh MO
dopmyne (70), B KoTOpOii: My - W3rubaroNMii MOMEHT B TOPHU30HTAILHOW IIJIOCKOCTH, ITOJIHOCTBHIO

nepearonics Ha BepXHHUM TosAc Oanku; Wy=Wyf - MOMEHT COIIPOTHUBIIEHMs] CEUYECHHMS BEPXHETO II0sCa

OTHOCHUTEJIBHO OCH Y-Y.

Unpopmayus 06 usmenenusix:  I[lynkm 8.4.4 usmenen c 16 ausaps 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyro pedakyuro

8.4.4 VYcroitunmBocTh Oanok 1-ro kmacca, a Takke OHMCTaNBHBIX OaJOK 2-rO Kjlacca MpPOBEPSTH HE
TpedyeTes:

Unpopmayus 06 usmenenusix:  Iloonyuxm "a" usmenen ¢ 28 uona 2023 2. - UismeHeHue N 5
Cwm. npedbidywyro pedakyuro

a) MpU mepeaave Harpy3kd Ha Oaliky uepe3 CIUIOLIHOM >KECTKUH HacTHI (3Kesie300€TOHHBIE IUINTHI U3
TSDKEJIOTO0, JIETKOTO M SIYE€MCTOr0 OETOHOB, MIOCKUH UM MPOQUINPOBAHHBIA METAIUIMYECKUN HACTHI, BOJTHHUCTAS
CTallb U T.II.), HETIPEPHIBHO OMMPAIOIINICA Ha CXKATbIM Mosic GaJKK M CBA3aHHBIM C HUM C MOMOIIBIO CBapKH,
0OJITOB, caMOHApe3aloIMX BHHTOB W Jp.; NPH OTOM CWJIBI TPEHHUS YUYUTHIBATH HE CIENyeT; NpUMEHEHHE
TPEXCIOMHON COHJBUY-TIAHENM B KAadeCTBE CIUIOMIHOTO YECTKOr0 HACTHJIa JOJDKHO OBITh 0OOCHOBAaHO
pacyeTomM;

Hupopmayus 06 usmenenusix:  Iloonynkm "6" usmenen ¢ 5 wions 2020 2. - UameHeHue N 2
Cwm. npedbidywyro pedakyuro

0) TIpy 3HAYCHUAX YCIOBHOW THOKOCTH CXKATOTO IMOsica Oamku ibz(le f/ b)'/ Ryf/ E , He npeBpImarommx

ee TIpeJIeNIbHBIX 3HAYEHMH ), ompejenseMbix 1o (popmynam Tabnuubl 11 aas Ganok CHMMETPUYHOTO
JIByTaBPOBOTO CEYEHHUS WIM aCHMMETPUYHOTO - C OoJiee Pa3BUTHIM CXKATBIM MOSICOM, PACCUUTHIBAEMBIX IO
dopmyrie (69) u UMEIOIUX OTHOIICHUE MIMPHHBI PACTSIHYTOrO TOsACA K IIUPUHE CHKATOTO MOsSca HE MEHee
0,75.

Ta6bnuua 11
MecTo npunoXXeHus: Harpy3Ku YcnoBHas npenenbHas THOKOCTE CKATOTO TosIca MPOKATHOM
WJTU CBApHOU OaJIKH iub

K BepxHemy nosicy 0,35+0,0032b/t+ (0,76 -0,02b/t)b/h (71)

K HmxHEMY MosICy 0,57+0,0032b/t+(0,92-0,02b/t)b/h (72)
HeszaBucrumo oT ypoBHS NPHUIIOKEHHUS HATPY3KH 0,41+0,0032b/t+(0,73-0,016 b/ t)b/h (73)

IpH pacyéTe yyacTKa OaIKu MEXIy CBSI3SIMU

WM TIPY YUCTOM M3rHOe

O6o03HaueHus, IpUHATEE B Tabnuue 11:

b U t - COOTBETCTBEHHO INHUPpUHA U TOJINIUHA CXKATOro 1osca,
h - paccTosiHUE (BBICOTA) MEXKITY OCSIMU TOSCHBIX JIUCTOB.
MpumeyaHus

1 3naueHMs iub onpenenensl npu 1<h/b<6 n 15<b/t<35 ; nna 6anok ¢ otHomenneM b / t < 15 B popmymax
Tabnuvubl 11 cienyer npuaumats b / t =15.

2 st Gasiok ¢ GpUKIMOHHBIMH TTOSACHBIMHA COCJIMHEHUSMU 3HAYEHHS ), , CIIEIyeT yMHOXKaTh Ha 1,2.

3 3HaueHwUs iub CJIeyeT MOBBIIIATH YMHOKEHUEM Ha KO3(PPHUIIMESHT |/ R, /c ,rae G:M/(WCYC)‘

8.4.5 TlpukperieHUs: K CKaToMy MOACY KECTKOTO HACTHIIA, MPOAOJBbHBIX WM MOIMEPEUHBIX CBS3EH,
KOTOpBIE JOJDKHBI 00ECIeunBaTh YCTOWYMBOCTH M3THOAEMOTO 3JIEMEHTa, CIIEAyeT pacCYMTHIBATh Ha
(aKTUYECKYI0 WM YCIOBHYIO NONEpeyHyro cuiry. [Ipm 3TOM yCIOBHYIO IIONEPEYHYIO CHIIY CIEIyeT
OIIPE/ICIIATD:

IpY 3aKPCIUICHNH Galky B OTACIBHBIX TOUKaX - 110 Popmyrie (18), B KoTOpOHt ¢ ciieayeT onpesessTs
JUIs cedeHus tuma b (cm. Tabrvuy 7) npu ruOKkocTH ;;le I/i (roe i - paguyc MHEPLIMHU CEUEHHS CKATOTO Mosica
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B FOPU30HTAIBHOH IJIOCKOCTH), @ N - BBIYUCIIATH 110 (OpMyJIe
N=(4 fr+0,25AW)Ryw, (74)
rae Af " AW - TUIOIIAAU CEYECHMS CXKATOT0 MOSICA U CTEHKU COOTBETCTBEHHO;
=R /R >1,0;
Yy yw—

R M R - pacuéTHbIE CONPOTUBIEHUS CTAIIN CKATOIO MOSICA U CTEHKU COOTBETCTBEHHO;
Yy yw

IIPU HETIPEPBIBHOM 3aKpeIUICHUH - 110 opmyIe
qﬁC=3QﬁC/1, (75)

I ¢, - yCIOBHAs MOMEPEYHast CHIIa HA AMHUIY JUIHHBI 1105ICa basKu;

Q.. - YCIOBHAs MOIEPeYHas CHIIa, ONpeesseMas 1o topmyne (18), B kotopoit (=1, a N cnenyer
BBIUUCIATH 10 popMmyrie (74).

Hngpopmayus 06 usmenenusix:  Ilynkm 8.4.6 usmenen ¢ 17 ¢pespans 2019 2. - UsmerneHue N 1
Cwm. npedbidywyto pedakyuro

8.4.6 YcroitunBocTh 0anok 2-ro U 3-ro KJIaccoB CIEAyeT CYUTATh 00ECTeYeHHOW NpPU BBHIMTOJHEHUH

TpeboBanuii nepeyncriens a) uam 6) 8.4.4 npu ycnoBUM YMHOXEHHs 3Ha4YeHUH A,

OIIPE/ICNIEMbIX 10
dopmynam Tabnuupsl 11, Ha ko3 duLUeHT

5o
5=1-0,6(c -1)/(c -1), (76)
raec, - KO3 GUITMEHT, ONPEIEISIeMBbIi 110 0OJIbIIIEMY 3HAYCHUIO U3 (OPMYJI:
c1X=MX/( Wanch) U ¢, =BC (77)

Y U3MEHSIOUIMICA B IIpeaenax 1<c1 <C.
X— X
3necy M - u3rubaroIii MOMEHT B CEUECHHU,
X

B - Koadduument, npuMMaeMbIi o popmyne (52);
¢_- koopuumeHt, npuHIMaeMslii cornacto Tabnvue E.1.

IIpu 3TOM 3HAUEHUS YCIIOBHOM MpeaeTbHON THOKOCTH Tosica OaTku, TPHHIMAaeMBbIe:
O, - HA y4ACTKE JUIMHBI OANIKH, TI€ yYUTHIBAIOTCS [UIACTUYECKHUE Ae()OpMALIUH;
A, - Ha y4acTKax [UIMHbI OAIKH C HAIPSHKCHUSMH B CEUCHUSX =M/ Wn minSRch'

Vuér miractuueckux aedopManuii OCyIecTBIsIETCs MpU pacuyére GaloK cO CKATBIM MOSICOM, MEHee
Pa3BUTHIM, Y€M PACTSHYTHIH, - TONBKO MPH BHIMOJHEHUU TpeboBaHuil nepeyncrneHns a) 8.4.4.

8.5 IIpoBepka yCcTOIYUBOCTH CTEHOK U MOSICHBIX JIMCTOB H3rn0aeMbIX 3JIEMEHTOB CIIOIIHOTO CeYeHMs

Unpopmayus 06 usmenenusix:  Ilynkm 8.5.1 usmenen c 16 ausapsa 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

8.5.1 VYcroitunBocTh CTEHOK Oanok 1-ro Kiacca MPOBEpATh He TPeOyeTCs, €CIHM  BBIMOJHEHBI
tpeboBanus 8.2.1, 8.3.1-8.3.3, 8.4.1-8.4.5 u ycnoBHast THOKOCTb CTEHKU iw:(hef/%) R,/E (pvcyHok 5)

HE [PEBbILIACT 3HAYCHUH ), !
3,5 - Ipu OTCYTCTBHM MECTHOTO HAIPSKEHUS (01 =0) B 6asikax ¢ JBYCTOPOHHUMH MOSCHBIMH IIIBAMH;
0ocC

3,2 - TO *%e, B 0aJIKax ¢ OJIHOCTOPOHHUMU MOSICHBIMH IITBAMH;
2,5 - Ipy HAJIMYUH MECTHOTO HATPSIKSHHUSI G, B 0aJikax ¢ JBYCTOPOHHHUMHU TOSCHBIMU IIIBAMHU.
ocC
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[Ipu 3TOM cnenyer ycTaHaBIMBaTh MONepeyHble (M OMOpHBIE) péOpa jxecTKocTH coryiacHo 8.5.9 wunm
8.5.11u8.5.12.

8.5.2 TIpoBepKy yCTOHIMBOCTH CTEHOK 0aJlOK 1-r0 Kjlacca CemyeT BHIIONHATE ¢ YIETOM HaHOOIBIIETO
CKUMAIOLIET0 HANPSDKEHUSI g Y PACUETHOM IpaHULbl CTEHKH, PUHUMAEMOI0 CO 3HAKOM "IUTOC", CpeIHEro
KaCaTe/IbHOr0 HAMPSIKCHHS 1 M MCCTHOTO HANPSKCHAA i, B CTCHKE IO/ COCPEOTOUCHHOM HArPy3KOH.

Hampspkenus g u ¢ clieayeT BEIYUCIATH 110 POpMyIaMm:

=Myl ; (78)
=0/t ). (79)

rme M u Q - cpenHue 3HAYCHHs HM3THOAIONIET0O MOMEHTA W IOMEPEYHOH CHIIBI COOTBETCTBEHHO B
Ipenienax OTCceKa; eClH JUTMHA OTCeKa a (PacCTOSHHE MEXIY OCAMH IOIEePEYHBIX pedep KECTKOCTH) OOJbIIe
€ro pacyeTHON BBICOTHI /i, TO 3HA4eHHS M ¥ Q cliefyeT BHIYUCIATS KaK CPE/IHHE JUls 60JIee HANPsKEHHOTO

ydacTKa C JJIMHOW, paBHOM he 5 CCITH B TpeJIeax OTCeKa MOMEHT HIIM IONEPEIHas CHIla MEHSIOT 3HAK, TO HX

CPeIHHUE 3HAUCHHS CICIYET BHIUMCIIATh HA YIaCTKE OTCEKa C OJJHUM 3HAKOM;
h .- pacuéTHasi BHICOTa CTCHKH, TpuHUMaemasi o 7.3.1;
€

h - moyHas BBICOTA CTEHKH.
w
MecTHOE HanpsHKEHHE Ol (Gloc y) B CTEHKE II0JI COCPENOTOUEHHOM HArpy3KOM CIEAYET OIPEEIITh

no 8.2.2 u 8.3.3.
B otcekax 0anku, re cOCpeOTOUEHHAs HAarpy3Kka MPHIOKEHA K PACTSIHYTOMY TOSCY, OJHOBPEMEHHO
JIOJDKHBI OBITh YUTCHBI TOJIBKO o M 7 HIIH O B T

8.5.3 VYcroiunMBOCTh CTEHOK 0Oallok 1-ro Kiacca CHMMETPHYHOTO CEUEHHsI, YKPEIUIEHHBIX TOJIBKO
MONEPEYHbIMU pedpaMu KECTKOCTH (PUCYHOK 8), MpH HAIMYMU MECTHOTO HANPSHKCHHS (GIOC¢O) U TpH

YCIIOBHOM 'MOKOCTH CTEHKH ), <6 |/ R,/c  cmenyer cuntath 0GECICUCHHOI, €CITH BBIIOIHEHO yCIOBHE

V( 6/6ot 6/ Oy [ H(T/ T ) /7.1, (80)

6> G, T - HAIPSIKCHHUS, OLPE/ICIIEMbIE COTTIACHO TpeboBanusm 8.5.2;

G,, - KPUTHYCCKOC HANPSIKCHHE, BEIYUCIIIEMOE 110 tdopmye

Gcr:Cchy/ifv ’ (81)
raec, - k03¢ GUIMEHT, onpenesieMblit coriacuo 8.5.4-8.5.6;

Oloc.or KPUTHUYCCKOC HANIPS)KCHUE, BBIYHUCIIICMOC 110 (bOpMy.]]e

=clczRy/7»fv , (82)

Gloc,cr

rIe ¢, ¥ ¢, - KoOQUIHCHTEI, OPEACIeMBbIe COrIacHo 8.5.5;

T,, - KPUTHYCCKOC HANPSKCHHUE, BEIYUCIIEMOE 110 dopmyne

1, =103(1+0,76/12)R /32 . (83)

3/1€Ch || - OTHOILICHHE OoIbITIeii CTOPOHBI OTCEKA CTCHKH K MEHBIIICH;

A . =(d / %) |/ R,/E ;d - MeHbluast u3 CTOPOH OTCEKa CTeHKN (h 1 a).
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h ef
fl',f

[IANTINENRNANNEN] S

IFNERINERINENRNN =

] =

2) — P NPHIOKEHHH COCPeI0TOUEHHOI HATPY2KH K c:kaToMy mosacy; 6) — T0 e, K PAacTAHYTOMY MOACY
Pucynor 8 = Cxema yuacria 6aakH, YRPenIeHHOH nonepedabiMH pedpaMi JKeCTKOCTH

8.5.4 Jlist 6anok mo 8.5.3 mpu 6,0 Kodduument ¢ B dopmyne (81) cremyer onpenensTs Mo
Tabnvue 12 B 3aBUCHUMOCTH OT BH/A TOSICHBIX COCIMHEHUI W 3HaYeHUsT KOI(DHUIMCHTA §, BBIYUCISIEMOTO I10
hopmyme

8=B(b,/hy)(1;/4,)" > (5

r1e B - KodQQHUIHCHT, IPUHAMACMBIIT 110 Tabnuue 13;
b, 1, - MIMPUHA ¥ TOJIIMHA CHKATOTO MOsICA OAKH, COOTBETCTBEHHO.

Tab6nuua 12
[MosicHble coemuHeHus OaIoK 3HaueHue ¢, TIpA §, paBHOM
<0,8 1,0 2,0 4,0 6,0 10,0 >30,0
Caapuebie 30,0 31,5 333 34,6 34,8 35,1 35,5
OpUKINOHHBIE 35,2
Tab6nuua 13
banku VYcnoBus paboThI CKATOI'O Mosca B
KpanoBbix myTeit KpaHoBbie penbCchl HEe TpUBaPEHbI 2,0
KpaHoBbIe penbChl IPUBAPEHBI o0
IIpoune [Ipu HenpepbIBHOM ONUPAHUU TLTAT 0
B mpounx ciyuasx 0,8
MpumeyvaHue - [ oTcekoB OaIOK KPAaHOBBIX MyTEH, IJIe COCPEIOTOUCHHAS HArpy3Ka MPHIIOKEHA K
PacTsHyTOMY IOSICY, IIPH BBIYUCICHIHN KOd(duirenTa § cienyer npuumars 3=0,8.

8.5.5 Ilpu BeIYMCIICHUH 3HAYCHHIA Gloc.er 1O dopmyre (82) npu 6., #0 CTIeIyeT PHHUMATS!

¢, - 1o Tadbnuue 14 B 3aBUCUMOCTH OT OTHOLIEHHUS a/he , ¥ 3HAUCHHS p=1,04le I/he . (3mech 3HaUCHUE
|, clieyeT onpeaensTh CornacHo TpeGOBaHMsIM 8.2.2),

¢, - 10 Tabnuue 15 B 3aBUCUMOCTH OT OTHOIIEHUS a/he . ¥ 3HAYCHNA §,

BeIYHCIIsIEMOro o chopmyrie (84); mis 6anok ¢ GPUKIMOHHBIME MOSCHBIMU COCAMHCHUSIMU CIICIYET

npuHIMaTh §=10.
IIpu Gloc¢0 mpoBepKy creHkH 1o hopmyne (80) ciemyeT BHIIONHATE B 3aBUCHMOCTH OT 3HAYECHUS a/

ef:
a) mpu otHOIIeHNH alh <0,8 3HAYCHUE G CIIE/yeT ONpeAeisTh 1o (hopmyrie (81) ¢ yuérom 8.5.4.

Ecnu cocpenoroueHHast Harpy3ka NpHIOKeHa K pacTsIHyTOMY Moscy (PUCYHOK 8, 6), TO pu mpoBepKe
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CTCHKH C y4€TOM TOIBKO g M { HPH ONPEICICHHH ko3 dunuenrta § no popmyne (84) 3a b w t_cnenyer

IIPUHUMATh [IUPUHY U TOJIUHY PACTSIHYTOIO NOSICA COOTBETCTBEHHO.

Tabnwuua 14
p 3HaueHus ¢, TPH a/he . (al/he f), paBHOM
0,50 0,60 0,67 0,80 1,0 1,2 1,4 1,6 1,8 >0
0,10 56,7 46,6 41,8 34,9 28,5 24,5 21,7 19,5 17,7 16,2
0,15 38,9 31,3 27,9 23,0 18,6 16,2 14,6 13,6 12,7 12,0
0.20 33,9 26,7 23,5 19,2 15,4 13,3 12,1 11,3 107 10,2
0,25 30,6 24,9 20,3 16,2 12,9 11,1 10,0 9,4 9,0 8,7
0,30 28,9 21,6 18,5 14,5 11,3 9,6 8,7 8,1 7,8 7,6
0,35 28,0 20,6 17,4 13,4 10,2 8,6 7,7 7,2 6,9 6,7
0,40 27,4 20,0 16,8 12,7 9,5 7,9 7,0 6,6 6,3 6,1
Tabnuua 15
5 3HaveHus KodppuuneHTa ¢, npu ar/hef (arl/he f), paBHOM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 >1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1,64 1,64 1,67 1,76 1,82 1,84 1,85
4 1,66 1,67 1,69 1,75 1,88 2,01 2,09 2,12
1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
>30) 1,68 1,70 1,72 1,80 1,99 2,20 2,38 2,52

6) npu orHowrennu a’h >0,8 mpoBepKy 1m0 dopmyrie (80) cnemyer BBINOJHATH JBAXKIBL: IPH

3HAYCHUH _, BBIYHCICHHOM IIO dopmyrie (81) ¢ yuétom 8.5.4, U mpu TakoM 3HAUYCHHUH Ojoeer 11O
dopmyrie (82), koraa npu onpeaeneHun K03GOUIMEHTOB ¢, M ¢, BMECTO pasmepa a npussr a =0,5a npu
O,8§a/hef§1,33 HIIA arl=0,67hef pu a/hef>1,33; NPU 3HAYCHUSX G H G > BPITHCICHHBIX IPH
(hakTHYEeCKOM 3HAYCHHUH a/hef (ecm a/hef>2, B pacuére cieayeT NpWHUMATH a/hef=2); MpH  3TOM

ko>(duunent ¢ B hopmyine (81) cienyer onpenensts no Tabnve 16.

Tabnuua 16
3HaueHnE c_ mpu a/he M a/(ZhC), paBHOM
0,8 0,9 1,0 1,2 1,4 1,6 1,8 >0
ITo Tabnuue 12 37,0 39,2 45,2 52,8 62,0 72,6 84,7

3HadeHue .. BO BCEX ClIyHdasaXx CJICAYCT BbIYUCIIATH 11O (I)aKTI/I'IeCKI/IM pa3MepaMm OTCCKaA.
cr

8.5.6 YCTOWYMBOCTh CTEHOK OaloK 1-ro Kjlacca aCHMMETPHYHOTO NBYTaBPOBOTO CEUCHHUS C Ooiee
Pa3BHUTBIM CXKATBIM TIOSICOM, YKPEIUIEHHBIX TOJIBKO IMOMEPEYHBIMUA PEOpAMHU HKECTKOCTH, CIIEAYET CUUTATh
obecnieueHHOM, ecnu ycrnoBue (80) BBIMONHEHO ¢ yUETOM CIECAYIONIMX U3MECHEHUH:

Y BEIYHCICHAN 3HAYCHHH G 10 dopmyriam (81) u (84) BMecto 3HauYCHUS hef MIPUHSTA
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yABOEHHAsI BHICOTA C)KATOW 30HBI CTEHKH 2/
Cc
npu a/h >0,8 u o _+0 BBIMONHEHBI JBE NMPOBEPKH, MPHBEICHHBIC B 8.5.5, B KOTOpBIX mpH
€ ocC

OMpEENeHNH ¢_ 110 Tabnuue 16 u o, - 1o opmyrne (81) Bmecto 3HaYCHUS hef MPUHSATA YABOCHHAS
BBICOTA C3KAaTOU 30HBI CTCHKHU 2hc.

3HavYeHUs ¢ U CIIeyeT ONPEeesATh Mo (HaKTHUSCKUM pa3MepaM OTCeKa CTCHKH.

Tcr csloc,cr

8.5.7 YCTOWYMBOCTh CTEHOK OaJIOK 1-ro Kjlacca aCHMMETPHYHOTO NBYTaBPOBOTO CEUEHHUS C Ooiee
Pa3BUTBIM  PACTSHYTBIM IIOSICOM, YKPEIUICHHBIX TOJBKO IOMEPEeYHbIMH pEOpaMu  KECTKOCTH, TIPU
OJHOBPCMCHHOM JICHCTBHH HANPSIKCHWH G M ¢ M OTCYTCTBMM HANPSXKCHUA ¢ CHCIAYeT CUMTATh

o0ecrnieueHHOM, €CITN BBHITTOTHEHO YCIOBHE

(:;551 (2-o+ Vo487 )<t (85)

CV’Y c

rie o=(s,-6,)o,; =(c,/c )(1/1,); o, - 10 bopmyne (81).
3neck g, M g, - CKHMAIOUICE W PACTAMMBAIOLICS HANPSIKCHUS Y PACUETHBIX IPAHMIL CTCHKH,

MIPUHAMAEMBIE COOTBETCTBEHHO O 3HaKOM "Turioc" u "MuHyc" 1 onpezenseMsie o chopmyne (78);
T M 7 - KACATCIILHbIC HANPSUKCHHUS, ONIPECIICMBIC 110 dopmynam (79) u (83) cooTBETCTBEHHO;

.- K02 GUIUEHT, onpeesiemblii o Tabnyue 17 B 3aBUCUMOCTH OT (.

Tabnuua 17
o 1,0 1,2 1,4 1,6 1,8 2,0
c 10,2 12,7 15,5 20,0 25,0 30,0

8.5.8 YcTOoMUnBOCTH CTEHOK 0alioK 2-ro W 3-r0 KJIacCOB M3 OJHOPOJHON CTANIM W OMCTAIBHBIX IPH
OTCYTCTBHM MECTHOTO HAaIpsKSHHS (Gloc=0) u ¢ cobmoaenuem tpeboBanui 7.3.1, 8.2.3 u 8.2.8 cnenyer

CUYHATATh 00ECTIEYEHHOM MPH BBHITTOTHEHUH yCIOBHIA:

Hnupopmayus 06 usmenenusix:  Iloonynxm "a" usmenen ¢ 5 wions 2020 e. - iameHeHue N 2

Cwm. npedbidywyto pedakyuro

a) Ju1st 0AJNIOK TBOSIKOCHMMETPHUYHOTO JABYTaBPOBOTO U KOPOOUATOTO CEUCHUH

MRt (ra +a)| <1, (86)

rae ¢ - koaddummenr, onpenensiemsrii mo Tabnuue 18 (nmpu =0/ n iw no 8.5.1);

Tab6nwuua 18
vR, 3HavyeHus  NpU iw , PABHOM
22 2,5 3,0 3,5 4,0 4,5 5,0 5,5

0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153

0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0,9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032
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I - clieiyeT onpeaensts no 8.4.5;
0) mus OajoK aCHMMETPHYHOTO JIBYTaBPOBOTO CEUEHUS ¢ 0o0Jiee Pa3BUTBIM CKATHIM IOSICOM,
VKPETUIEHHBIX TOJIBKO TOTIEPEIHBIMU pEOpamu,

M/{ lclA 0y d (b, =y )+ 4hiaR,, Bt (B, 2h) Vij 37 /2 ] Y, } <1 ,(87)

rae 6> 0, "~ HAIIpsIKCHUA B C)KAaTOM U PACTAHYTOM MOsACAX COOTBECTCTBCHHO, €CJIN GIZRyf N G2>

Ry o TO CJIE/lyeT MPUHUMATE COOTBETCTBEHHO 01=Ry Hnm 52=Ry -

B BbipaxkeHnn (87) BBICOTY CKaTOM 30HBI CTEHKH h, cienyer ompenenith o Gopmyire

hl=4v/(2§v)+(Aﬁ02—Aﬂcl)/(2@ |/R§W—3r2 ) . (88)

3nadyenus M u Q cienyer BBIYUCIATH B OAHOM CEUCHHUHU OANKH.
8.5.9 Crenku 6anok cieayeT yKpeIisiTh MONepeYHbIMUA PEOPaMHU KECTKOCTH:

B Oankax 1-ro kjacca, eciii 3HAaY€HHE YCIIOBHOM T'MOKOCTH CTEHKH iw npeBslmaeT 3,2 - mpu
OTCYTCTBHHY TOABHYKHON HArpy3KH Ha mosice Oanku uiu 2,2 - Npyu HaJTMYUK TaKoW Harpy3Ku;

B Oankax 2-ro M 3-ro KJIAcCOB - MpH JIOOBIX 3HAUCHHAX YCIOBHOM TMOKOCTH CTEHKHM Ha y4acTKax
JUTMHBI OAJIKH, TA€ YYUTHIBAIOTCS IIaCTHUECKHE AedopMaluy, a Ha OCTAIBHBIX y4acTKax - Kak B Oanmkax 1-ro
KJacca.

Paccrosnane Mexay monepedHpIMU pédpamMu He TOJHKHO MPEBBIIIATH 2hef pu iw >32 U 2,5hef npu

A <32.
W >
st 6amok 1-ro Kjmacca yBEIMYWBATH OTH PACCTOSHUS 10 3HAYCHUS 3he ¢ CTIENY€T TIpU yCIIOBUH, YTO

YCTOMYMBOCTH OalIKM M CTEHKM 0OecIieueHa BRITOJHEHHEM TpeboBanmii nepeyncrneHns a) wiu 6) 8.4.4, ecin

),, HE MPEBBIIAET 3HAUEHMUH, onpenenseMbix no hopmyrne (71).

[Monepeunbie péOpa KECTKOCTH CIEAyeT YyCTAHABIMBATH B MECTaX IPHIOKCHHS HEMOJBHKHBIX
COCPEIOTOYCHHBIX HAIPY30K M Ha OIopax Oalok.

OrcyTcTBHE TOMEPEUHbIX pEOEp KECTKOCTH AOKHO ObITH 000CHOBAHO pacyeToM Mo 8.2.2.

B crenke, yKpEIIeHHON TONBKO TONEPeUHbIMH PEOPAMH, IIMPHHA HX BBICTYNAOIICH YacTh b 10IKHA

OBITH HE MEHee (hw/30+25) MM - JI7Isl TapHOTO pedpa, He MeHee (hw/24+40) MM - JIJIs1 OTHOCTOPOHHETO pedpa;

TomuHa pedpa ! _NOIDKHA ObITh He MeHEe 2b, Ry/ E .

[Ipn yKperieHnn CTEHKH OIHOCTOPOHHUMH TOTEPEYHBIMH pedpaMu KECTKOCTH W3 OJUHOYHBIX
YTOJIKOB, IPUBAaPHUBAEMBIX K CTEHKE [IEPOM, MOMEHT MHEPLIMU TaKOT0 pedpa, BEIUUCIAEMbIH OTHOCUTENIBHO OCH,
COBIIaAIONIEH ¢ OrpKaitel kK pedpy TpaHbi0 CTEHKH, TOJDKEH OBITH He MEHBIIIe, 4eM ISl TapHOoTOo pedpa.

8.5.10 Ilomepeunoe pedpo KECTKOCTH, PACIIONOKEHHOE B MECTe NPHIOKEHHS COCPEIOTOUYCHHOM
Harpy3kH K BEpXHEMY IOSCY, ClelyeT HpOBEpsTh pacdéToM Ha YCTOHYMBOCTB: JBYCTOPOHHEE pedpo - Kak
LEHTPaJIbHO CKaTyl0 CTOMKY, a OJHOCTOPOHHEE - KaK CTOWKY, CXAaTyl0 C DKCIEHTPUCHTETOM, PaBHBIM
PAacCTOSHUIO OT CPEAMHHOM MJIOCKOCTH CTEHKH /10 LIEHTPA TSHKECTH pacdy€THOTO cedyeHus cToMku. IIpm 3Tom B
pacuéTHOE cedeHue CTOMKM HeoOXOIMMO BKJIIOUATh CeUeHHE pedpa KECTKOCTU U IMOJOCHI CTEHKH MIMPHHON

0,65t VE/ R, ¢ K10l CTOPOHBI pedpa, a pacuETHYIO JUTMHY CTOMKH CJIeyeT MPUHUMATh PAaBHOW pacueTHON
BBICOTE CTEHKH /1 .
€

8.5.11 Crenku 6anok 1-ro knacca, y KOTOPBIX NPU AECHCTBUM HOPMAJIbHBIX HANpPSHDKEHUH g OT M3rnba

YCTOHYHMBOCTh HE 00ECIieueHa, a TaKXkKe MPU 3HAUYCHUSX YCIOBHOW TMOKOCTH CTCHKHU iw> 5,5 Ry/ o (rtme g -
HaIpsDKEHUE B CKATOM Tosice 0akn), CIeayeT YKPEIUITh MPOAOIBHBIM PEOPOM KECTKOCTH, yCTAHABIMBACMBIM
JIOTIOJTHUTENIBHO K TMOTIePEeYHBIM pEdpam.

8.5.12 B creHKe OalKMl CHMMETPHYHOTO IBYTaBPOBOTO CEUEHHUS 1-ro Kiacca, YKpEImIEHHOW, KpoMe
MONIEPEeYHBIX peOep, OMHON TMapol MPOMONBHBIX pedep >KECTKOCTH, PacIHONIOKEHHON Ha PacCTOSHHUH h1 oT

IPaHUIBI CKATOrO OTceka (PUCYHOK 9), 00e IMIacTUHKM, Ha KOTOpBIE 3TO peOpo pasieisieT OTCEK, CAeayeT
PacCUYHTHIBATH MOPO3Hb:
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G0 00™ 03T 1aan T
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a,

A
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T | e—
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&) — faJiKa co CHATBIM BEpXHHM roscom; 0) — Oanka ¢ pacTAHYTLIM BEDXHEM MOACOM

Pucynox 9 — Cxema GankH, yKpenieHHoH DonepeyHsiMH (3)
H NpoA0ABHEIME (4) peGpaMH KeCcTKoCTH

a) IUIACTHHKY 1, PaCHIONOKEHHYIO MEK/IY CHKATBIM ITOSICOM M MPOJOILHEIM PeGpoM, 110 popMyIie
L 6/c_,+o, /o +(r/r )2 <l (89
cr,l loc’ ~loc,cr,1 cr,1 — ( )
c
371eCh 3HAUEHUA G, G, , T CTIEAYET ONPENENATH COracHo TpeGoBanmaM 8.5.2, a 3HauCHUS 6_ ¥

- 1O (popMyJiaM:
loc,cr,1 (1) pMYy.

IIpu Gloc=0
476 R
= —
Gcr 1 1 _hl /hef )& . (90)

rae o =(m /4, )Y R/E ;
npu Gloﬁéo u u1=a/h1§2 (pu l~11>2 cieayeT NpUHUMATD M1:2)

I

. = 1,19y
cr,1 l_hl/hef 7\% ,(91)

! L>U

O oc.crl =\|/( 1,24+0,476u1) ,(92)

A

=}

e W:(HPLI/M )2 " xaz(a/gv)yRy/E ;(93)
T, - KPHTHHECKOE HANPSKEHHE, KOTOPOE CIIEYET ONPE/IEISATE 1O dopmyrie (83) ¢ moacTaHOBKOM B

He€ pa3MepoB NPOBEPSIEMOU IIIIACTUHKY;
0) TIAaCTUHKY 2, PaCTONIOKEHHYIO MEXTy MPOAOJILHBIM peOpOM U PACTSIHYTHIM MOSCOM, - TIO opMyJIie

i 0(1 _Zhl/hef) + Gloc,z ] 2+(

YC cscr,2 Gloc,cr,2

2
) < ,(94)

cr,2
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Ilie g U 1 - HApsDKeHNs, onpeaensemsle 1o 8.5.2;

o 34 R
(05 m P R

(95)

npu iwz(hz/gv)]/Ry/E £ (96)

Olocn ™ HaIps’KEHUEC, B 3aBUCHUMOCTH OT TOT'O, K KAKOMY MOSACY NPHUJIOKCHA HAI'PY3Ka: K CXKATOMY (CM.
oc,

PUCYHOK 9, a) IPUHHMAETCS PaBHBIM 045, (3mech G, CHCAYET ONpEIENATh COIIACHO 8.5.2); x
pacTsiHyTOMY (CM. PUCYHOK 9, 0) - Gloc2” Oloc’

Gloecry - HATIPKCHAE, OTIPE/ICISEMOE IO dopmyrne (82), rae ¢, M C, CICNyeT ONPENCISTH
COOTBETCTBEHHO 1o Tabnuue 14 npu ;=0,4 u no Tabnuue 15 npu §=1, 3amemss 3HaucHUE h . suadermnem (A

-h )
ef 1
1,,, - HAIPSIKCHNE, ONPECISIEMOE 110 dopmyre (83) ¢ moacTaHOBKOW B HE€ pa3MepOB MPOBEPSIEMOM
[UIACTHHKH.
Huopmayus 06 uzmenenusx: Ilynxkm 8.5.13 usmenen c 17 pespans 2019 2. - ismeHeHue N 1
Cwm. npedbidywyto pedakyuro

8.5.13 IlpomexyTouHbie pedpa, pacmoNIOKCHHBIE HaA IDIACTHHKE | MEXIy CXKaThIM II0SCOM |
MPOIONILHBIM peOpoM, CIEAYET JOBOIUTH J0 MPOJOIBHOr0 pedpa (prcyHok 10).

B sToMm cnyuae pacuer rutacTMHKA | cieayeT BBINOJHATH 1o popmyrnam (89) - (93), B koTophix
BE/IMYHHY @ CIICJYeT 3aMCHSATh BEIMYHHOM d , T/IC ¢, - PACCTOSHHIE MEXKTY OCAMH COCEIHUX MPOMEKY TOUHBIX

pé6ep (cm. pyrcyHok 10). PacuéT ruracTuHku 2 ciieyeT BhIOJIHATH 1o 8.5.12 ).

y.

Pucynok 10 — Cxema Ganxn, ykpeneninoii nonepeunsivMu (3), npogoatuiiva (4)
H npoMexyToOYHEIMH (5) pefpamMn xecTKOCTH

8.5.14 [IpoBepKy yCTOHYMBOCTH CTCHOK OQJIOK aCHMMETPHIHOTO CeUeHHS (C 00Jiee pa3BUTHIM CHKATHIM
MOSICOM), YKPEIUIEHHBIX TOTIEPEUHBIMI PEOPAMH U MAPHBIM TPOJIOJIBHBIM PEOPOM, PACIIOIOKEHHBIM B CKATOM
30HE, cieayeT BBIMOIHATH o popmynam (89) u (90); npu stom B dopmymnax (90), (91) u (94) cnemyer

6,70, h
3aMEHUTh OTHOLICHHS hl/h  Ha ;0 2. h_l , a B opmyrne (95) (O,S—hl/h f) CllelyeT 3aMEHHUTh Ha [61/(
[ 1 éf [

(;1-(;2)-}11/}1e f], TIe , - KpaeBoe pacTArMBAIOIICe HATIPSIKCHHE (co 3HakoM "MuHYC") y pacuETHON TPaHUIIBI

OTCEKa.

8.5.15 Ilpu ykpemneHuH CTEHKH TOMEPEeYHBIMU pEOpaMu M MapHBIM MPOJONBHBIM pebpoM KECTKOCTH
MecTa PacIoyIOKEHHsI H MOMEHTHI HHEPIIMH CEUYeHHH 3THX pEOep MOIDKHBEI YAOBIETBOPATH TpeboBanmsM 8.5.9
u popmynam Tabnvubl 19.

Ta6nuua 19
hy MoMeHT uHepuuu pedpa
hgf roriepedHoro (1 MIPOJIOIBHOTO (Irl)
)

T

24.01.2025 Cucrema TAPAHT 42


https://demo.garant.ru/document/redirect/72124262/26

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

Tpebyemoe peaeabHoe
MUHUMAaJIbHOE MaKCUMaJbHOE
0,20
>3h,4, (25-0,5a/h,)a’e/ by, 1,5h, 4, Thyt,
0,25
’ ( 1,5-0,4a /hef)azﬁ/hef I,SthJi 8,5h€/\t‘i
0,30 -
’ L5h, 4
MpumeyvaHwue - [pu BeIUKCICHUH I TIpOMEKYTOYHBIC 3HAUCHHUS hl/hef CJIelyeT ONPEACIATh TUHEHHON
HWHTEPIIOJSALHEH.

Ilpn pacnonokeHWH MPONOIBHOTO M MONEpPeYHbIX pEOEp KECTKOCTH C OJHONW CTOPOHBI CTEHKH
MOMEHTBl MHEPLUUH CEYEHHH Ka)XJOro M3 HHUX CIeIyeT BBIYUCIATH OTHOCHTENIBHO OCH, COBIAIAIOIICH ¢
Ommwkaiieil K pedpy rpaHbiO CTCHKH.

8.5.16 Ilpu 3HAYeHWAX YCIOBHOM THOKOCTH CTEHKH ) >6 Ry/ o 0aJKM CHMMETPHYHOIO
IBYTaBPOBOTO CCUYEHHS MPOCKTUPYIOT Kak Oanku 2-ro Kilacca ¢ THOKMMH (HEyCTOWYHMBBIMH) CTEHKAMH
COTJIaCHO TNpaBHJIaM MPOEKTUPOBAHMS CTAIBHBIX KOHCTPYKIIUH.

Hupopmayus 06 uzmenenusx: Ilynkm 8.5.17 usmenen ¢ 16 sineéaps 2022 . - IameHeHue N 3
Cwm. npedbidywyro pedakyuro

8.5.17 YyacTok cTeHKH Oalku HaJl OMOPOH CIIeyeT PACCUUTHIBATh HA YCTOHYMBOCTD MPH LEHTPATILHOM
C)KaTHH U3 THIOCKOCTH OANKH KaK CTOMKY, HArPY>KEHHYIO OTIOPHOW peaKIHeH.
[pu ykpensieHnn CTeHKU OaNKu OTMIOPHBIMHU pedpaMu KECTKOCTH C IMUPUHOM BBICTyMatonIel 4acta b (
T

b ue menee 0,5b , 3pech b - MMPHHA HIDKHETO Mosica Oaku) B paCYETHOS CEUCHHME ITOM CTOMKH Cre/yeT

BKJIFOYATh CEUCHHME OMOPHBIX pebep M IOJIOCH CTEHKU WIHMPHHOM He Goree 0,657, |/E / R, ¢ K10l CTOPOHBI
pebpa.
PacuérHylo nmMHYy CTOHKM cieyeT MPUHUMATh PaBHOW pacueTHOM BBICOTE CTEHKHU OanKu / -
€

HwxHue Topiipl onopHbIX pédep (PUCYHOK 11) DOKHBI OBITH OCTPOTaHbI JIMOO IUIOTHO MPUTHAHBI UITU
MpUBapeHbl K HIDKHEMY mosicy Oanku. HampspkeHust B 9TUX CEUCHMSX MPH ACWCTBHM OMOPHOW peakiuy He
JIOJDKHBI MIPEBBIIIATh PACYETHOTO COMPOTUBIICHHS CTAJIM: B MEPBOM ciiydae (cM. pucyHOK 11, a) - cmsaTuto R

p

npu a<l1,5¢ u cxaruro Ry npu a>1,5¢; Bo BTopoM cirydae (cM. pucyHok 11, 0) - cMATHIO Rp.

a) 0)
7 T —
=
H=

a) — B TODLIE C NPHMEHEHHEM CTPOXKKH; §) — yJaleHHoro 0T TopUa
€ NNOTHOH NPHIOHKOH HIH NPHBAPKOH K HIDKHEMY MOACY
Pucynor 11 — Cxema onopHoro pelpa ’ecTKOCTH

CBapHbIe BB, MPUKPEIJISIONINE OMOPHOE PeOpO K HIKHEMY MOsACY Oanku, cieqyeT pacCUMThIBaTh Ha
BO3/ICHCTBHE OMIOPHOI peakiuy.

[Ipu oTCyTCTBHMU OMOPHBIX pedep KECTKOCTH (B MPOKATHBIX Oajkax) pacuyeTHOE CEUYCHUE CTOUKH -
MOJIOCA CTEHKH NIMPUHOM, paBHAsI JUIMHE y4acTKa ONMUpPaHUs OallKu.

8.5.18 YCTOWYHBOCTH CHKATHIX TOSACOB CIIEAYET CUNTATh 0OECIIEYCHHOM, €CITH YCIOBHAs THOKOCTh CBeca

nosica Y (b / tf)VR /E Wi MOACHOTO JHcTa A : (b /t ) R,/E 6anok 1-ro knacca, a Takke OUCTATbHBIX
2-ro KJIacca TPW BBITIOJTHECHHH TpPeOOBaHUN 7.3§ 8.2.1 u 8. 2 8 He TpeBBINIACT MPECTbHBIX 3HAYCHUH

Xuf( Xuf,l) , OTIPEIENIAEMBIX 110 (hOpPMYyJIam:
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JUIs cBeca ToJIkK (0e3 okaliMIIeHHsI U OTTH0a) IByTaBPOBOI'O CEUCHUS

%y =05y R, /0. 1 (97)

JJIA IIOSACHOI'O JIMCTa K0p06anor0 CCUCHUA

Ky =15YR, /0. . (98)

371eCh G - HANPSDKEHHE B CHKATOM II05CE, ONPE/IesieMoe 1o hopmyTam:

AJI1 OJHOPOAHOI'0 CEYCHUA

Gc:M/( Wxnc’yc) nin GC:MX/( WXHCYC)+MY/( WYHYC);

JJIA OMCTAILHOIO CEUCHHUS

rIe ' - 3HaUeHHs o u3 Tabnvubl 18 mpu =0;
ecnu 0c>Ry o TO CIIelyeT NPHHUMAT (;C>Ry .

8.5.19 YCTOWYMBOCTH CKATHIX TOSCOB CIEAYET CINTATh OOCCIICUCHHOM, €CJIH YCIIOBHASI THOKOCTh CBeca
CKaTOTO TOsCAa MM IMOSICHOTO JHcTa OAJOK 2-T0 M 3-Tr0 KJIaCCOB M3 OJHOPOJIHOM CTalld TPU BBHIOJIHEHUH

tpeboBanmii 7.3.7, 8.2.3 u 8.5.8 He mpeBbIIaeT NPEACIbHBIX 3HAYCHUH ku/( kufl) , ONPEACIAEMBIX IPHU

2,251 <5,5 mo Qopmymnam:

uw —
JUTSL CBeca MOJKH (0e3 OKaliMIIeHHS U 0Trr0a) IByTaBpOBOTO CEUYCHUS

Ry =0,17+0,06,,, 5 (99)

uw ’
JJIA IIOSACHOI'O JIMCTa Kop06anoro CCUCHUA

Ay =0.675+0,15,, . (100)

IIpn iuw< 2,2 WA iuw> 5,5 crneayeTr npuHUMATh iuw =2,2 WA iuwzs,s .

Hngpopmayus 06 usmenenusix:  I[lynkm 8.5.20 usmenen ¢ 17 ¢pespans 2019 2. - UismeHeHue N 1
Cwm. npedbidywyto pedakyuro

8.5.20 B ciyuae oxaiiMieHust WA OTrH0a MOJKK (CTEHKHU) cedeHus (PUCYHOK 5), pazMepoM a f20,313

g ;1 TOJIIHUHON > 2%/'/ R,/E 3HavcCHHs iuf , onpezessiembie o chopmyrnam (97) u (99), yBenuuuBaioT B
,5 pasa.

8.6 Pacuer OonOPHBIX IJIUT

8.6.1 Ilnomanp cralpHOW OMOPHOM TUTUTHI JOJDKHA YJIOBJIETBOPATH TpeOOBaHUSAM pacu€ra Ha
NPOYHOCTH (PyHIAMEHTA.

[lepenaya pacueTHOTr0 YCWJIMSI Ha OIOPHYIO IUIMTY MOXKET OCYIIECTBISITHCS depe3 (pe3epOBaHHBIH
TOpEIl WK Yepe3 CBapHbIE MBI KOHCTPYKIIUHU, OTTUPAOIIECHCS Ha TUTUTY.

8.6.2 TommuHy OMOPHOH IUTUTHI CIEAYET OMPEILIISATh PACICTOM Ha U3THO IIACTUHKY 0 popMyIIe

=Y6M,,. /Ry, . (101)

rne M - HamOoybImMi W3 M3rHOArONIMX MOMEHTOB M, NEHCTBYIONIMX HA MOJOCE €IUHUYHOMN
max

IMHUPUHBI PA3HBIX YYACTKOB OHOpHOfI IUTATBI U OTIPEACTIAEMBIX 10 cbopMynaM: JJIsL KOHCOJIBHOTO YHaCTKa IIJIUThI

24.01.2025 Cucrema TAPAHT 44


https://demo.garant.ru/document/redirect/72124262/27

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

M =0,5q¢*; (102)

JUIsl ydacTKa IUIMTBHI, OIEPTOr0 HA YEThIPE CTOPOHBI B HAIPABICHUHM KOPOTKONH M JUIMHHOM CTOPOH
COOTBETCTBEHHO

_ 2, — 2,
Ma_alqa i MB_(lzqa i (103)
AJI y4aCTKa IUTATHBI, OIEPTOro Mo TpEM CTOPOHAM

My=asg(d,)? - (104)

JUISl y4acTKa IUTUTBI, OMEPTOrO0 Ha [BE CTOPOHBI, CXOJSIIMecs: moj yriom, mo copmyre (104),
NPUHUMAS. IIPU 3TOM d| - AMAaroHaimb NPSMOYTONbHMKA, a pasMep a B Tabnuue E.2 - paccrosnne ot

BEPILIWHBI yTiIa 0 AUATOHAJIH.
31eck ¢ - BBIJIET KOHCOJBHOTO yYacTKa IJTUTH;
Op Oy O - KOX(UIMEHTHI, 3aBUCSIINE OT yCIOBH ONMMPAaHWS W OTHOIIEHHS Pa3MEpPOB CTOPOH

ydacTKa IUIMThI U IPUHIUMaeMbie corsiacHo Tabrnvue E.2 (mpunoxenue E);
q - peakTUBHBIN OTIOp (PyHIaMEHTa MOJ paccCMaTPUBAEMBIM yYAaCTKOM IUIUTHI Ha €IWHUILY IJIOMIaIN
IIJIUTHIL.

9 PacueT 3/1eMEHTOB CTAJIbLHBIX KOHCprKIII/Iﬁ npu [leﬁCTBHH l'lpOI[O.]'leOﬁ CHJIBI C H3rH0OM

9.1 PacyéT Ha MPOYHOCTH 3J1€EMEHTOB CILUIOIIHOIO CeYeHUs

Hudopmayus 06 uzmenenusx: Ilynxkm 9.1.1 usmenen ¢ 16 smeaps 2022 2. - iameHeHue N 3
Cwm. npedbidywyro pedakyuro

9.1.1 Pacuér Ha MPOYHOCTH BHELIEHTPEHHO CKAThIX (CKATO-U3rM0aeMbIX) U BHELICHTPEHHO PACTSIHYTHIX
(pacTSHYTO-M3rHOAEMBIX) MEMEHTOB M3 CTald C HOPMATHBHBIM CONMPOTHBICHHeM R <440 H/mm®, He
yn=
MOBEPTAIOLINXCS HETIOCPEACTBEHHOMY BO3IECHCTBUIO TMHAMHYECKUX HArpy30K, Mpu HanpspkeHusax 1<0,5R u
S

c;:N/An>O,1Ry CJIEyeT BBIMOIHATH 1O opMyIie

N_ Y M M B
ry ) T Ry oW Ry W Ry S 109
An yic Cx xn,min” "yl c cy yn mi yYC on min yyc

rae N, Mx u M, B - abcomroTHBIC 3HAYCHUS COOTBETCTBEHHO IPOJIOJIBHON CHIIBI, M3THOAOIINX
y

MOMEHTOB M OMMOMEHTA TP HauOoJee HeOIAroNpPUATHOM UX COUCTAHHH;
n,c,c - K03 GHUIUCHTHI, PUHUMaeMble cornacHo Tabnuue E.1 (mpunoxkenue E).

Ecmu GIN/AHSO,IRy, hopmyny (105) craenyer nmpuMeHSTh IPU BBINOTHEHHH TpeOoBanuil 8.5.8 n

8.5.18.
Pacuét Ha MPOYHOCThL BIEMEHTOB B CIydasx, HE MPEAYCMOTPEHHBIX pacuérom mo dopmyne (105),
CIIElyeT BBIMOIHATH 0 (hopMyIie

N/AniMxy/IxniMyX/lyniB‘D/I(Dn/(Rch)fl’ (106)

TJIe X, Y - PACCTOSIHUS OT IJIaBHBIX OCEH JI0 paccMaTprBaeMOl TOUKH CEUCHHS.
9.1.2 Pacuér Ha MPOYHOCTH BHEIEHTPEHHO CXKATHIX (CXKATO-U3rHOAeMBIX) 3JIEMEHTOB o (DOPMYyIie
(105) BbimosHATE HE TpeOyeTcsl MPH 3HAYEHUH NPUBEICHHOIO OTHOCHUTEIBHOTO IKCIEHTPUCHTETA M <20 (
of=

922), OTCYTCTBUU OCIa0JIEHHS CEUCHUS U OJHMHAKOBBIX 3HAYCHUAX I/I3FI/163IOIIH/IX MOMCHTOB, IPMHUMACMBIX B
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pacuerax Ha MPOYHOCTh U YCTOMYUBOCTb.

Hupopmayus 06 usmenenusix:  Iynxm 9.1.3 usmenen ¢ 28 wonsn 2023 2. - UsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

9.1.3 BHeueHTpeHHO CKaTble (C)KAaTo-M3rudaeMple) DSJIEMEHTHl M3 CTall C HOPMATHBHBIM
conpoTusieHneM R >440 H/MM’, ¢ HeCHMMETPUYHBIMU CEUEHHUSMH OTHOCHTEIBHO OCH, TIEPIICHIMKYIAPHOIL
y

K TUIOCKOCTH M3ruba (Hampumep, cedenus tumnos 10, 11 mo Tabnuue [1.2), cnexyer npoBepsATh Ha MPOYHOCTD
pacTsSHYTOrO BOJIOKHA CEYCHUS B IIOCKOCTH JEHCTBUSI MOMEHTA 1O (opMyIie

Y| N M
RM'YC An SW B ,(107)

n

rae I/Vt - MOMCHT COIIPOTUBJICHUA CCUCHUS, BBIYHCIICHHBIH JJ1d paCTAHYTOI'O BOJIOKHA,
n

§ - koo Punuent, onpenensgemMslii o Gopmyie

8=1-0,INA*/(4R,) - (108)

N cremayer mpuHUMATH CO 3HaKOM "+".
9.2 PacyéT Ha yCTOHYHBOCTH 3JIEMEHTOB CILJIOIIHOTO CeYeHHSs

9.2.1 Pacuér Ha yCTOWYMBOCTh BHEIICHTPEHHO CXATHIX (CKATO-M3TN0AEMBIX) AIIEMEHTOB MPHU JCHCTBUN
MOMEHTA B OJIHOW W3 IIABHBIX IJIOCKOCTEH CIIEyeT BHIMONHATh KaK B 3TOH IIOCKOCTH (TUI0CKast (hopMa moTepu
YCTOHYHMBOCTH ), TaK M U3 ATON TIOCKOCTH (M3TUOHO-KPYTHIIbHAS (hopMa MOTEPU YCTOUIUBOCTH ).

9.2.2 PacuéT Ha yCTOHYMBOCTh BHELEHTPEHHO CHKATBIX (CKATO-U3THMOAEMBIX) JIIEMEHTOB MOCTOSIHHOTO
cedyeHHs (KOJIOHH MHOTO3TaKHBIX 3/JaHHUM - B MPEeiax 3TaKa) B IJIOCKOCTU JICHCTBUS MOMEHTA, COBIIAIAI0IICH
C TUIOCKOCTBIO CUMMETPHH, CIIEYET BBIMOJIHATE 0 (GopMyJie

Nl AR y)<l. (109)

B dpopmyne (109) koadpduitneHT yCTOWIMBOCTH TIPH CKATHH C M3THOOM @, CIEIyeT ONpeaeNaTh 10
Tabnuue [.3 B 3aBUCMMOCTH OT YCJIOBHOM THOKOCTH ), M MPHUBEICHHOTO OTHOCHTEIHLHOTO SKCIIEHTPUCUTETA M

.p OnpesersiemMoro no gopmyie

m_=ym, (110)

re 1) - KOdQQUIMCHT BIUSHUS (POPMBI CCYCHIS, OLPEACIISCMBIN 110 Tabnvue [.2 (npunoxenue /1);
m=eA/W - OTHOCHTENbHBIN 3KCHEHTpUCHTET (37ech € = M / N - 9KCIEHTPUCHUTET, IIPH BHIYUCICHUN
C

KoToporo 3HaueHuss M u N cieayer npuHUMaTh COriacHo TpeboBanusm 9.2.3;
W_- MOMEHT CONPOTHB/ICHUS CCUCHHS, BHIMUCICHHBII 11 HanboJee CKaToro BOJIOKHA).

Hpwu 3Hauennsx m >20 pacyer ciieyeT BHITOTHATE KaK U H3rHOaeMbIX 5IEMEHTOB (Pa3fer 8).

9.2.3 PacuérHple 3HaYEHUS TPOMONBLHOW CWIBI N W H3rH0aronero MoMeHTta M B 3leMeHTe CieayeT
MIPUHUMATH JJIS OJTHOTO M TOTO e COYETaHUsl HArPY30K M3 pacyéra CUCTEMBI M0 HeeOPMUPOBAHHOHN CXeMe B
MIPEOIOKEHUH YIPYTUX JiehOpMAIHil CTaNH.

[Ipu 3TOM 3HaueHuss M crenyetr npuHUMATh PABHBIMU:

JUTSL KOJIOHHBI TIOCTOSIHHOTO CEUEHHS! PAMHOW CHCTEMBI - HauOOJbIIEMY MOMEHTY B Mpeaeiax JJIMHBI
KOJIOHHBI,;

JUTSL CTYTICHYATOM KOJIOHHBI - HANOOJIbIIIEMY MOMEHTY Ha JJIMHE Y4acTKa MOCTOSHHOTO CCUCHHUS;

JUISE KOJIOHHBI C OJHHMM 3alleMJIEHHBIM, & IPYIMM CBOOOIHBIM KOHIIOM - MOMEHTY B 3aJIeJIKe, HO HE
MEHEE MOMCHTA B CCUCHUH, OTCTOSIIEM Ha TPETh IIIUHBI KOJIOHHBI OT 3a/ICTTKH;

IUISL CKAaTBIX TIOACOB (pepM M CTPYKTYPHBIX ILIUT, BOCIPUHUMAIOIINX BHEY3JIOBYIO IOMEPEIHYIO
Harpy3Ky, - HanOOJbIIEMy MOMEHTY B Tpejaesiax CpeJHeW TPeTH IJIMHBI ITaHeH Iosica, ONpeaesieMoOMy U3
pacuéra mosica Kaxk yrnpyroi Hepa3pe3Hou OaJku;
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IJIA CKATOT0 CTECPIKHA C IHapHI/IpHO-OHépTI)IMI/I KOHIAMH1 U CEYCHHUEM, UMCIOIIIMM OJHY OCb CUMMETPHH,
COBIIA/IAIONIYIO C TJIOCKOCTBIO H3TH0a, - MOMEHTY, ompeesieMoMy 1o Gpopmysam Tabnuubl 20 B 3aBUCUMOCTH
OT OTHOCHTEIFHOTO IKCIIEHTPUCHUTETA mmaX=MmaxA/(N Wc) Y IPUHIMACMOMY PaBHBIM HE MEHEe O,SMmaX.

Tabnuua 20
OTHOCHTENBHBII MomeHT M npu yCIIOBHOM THOKOCTH CTEPHKHS
3KCL[€HTpI/ICI/ITeT 7\’<4 7\‘>4
mmaX B
S MM, , 025K M, —M,) M=M,
3<m_ <20 M=M+m_ 3)(M__-M)/17 M=M +m_ 3)(M_-M)/17

O6o03Hauenus, npuHATEE B Tabnunue 20:
M - HauOOoNBIINI U3rHOAOIINH MOMEHT B IPEaeIax JAJUHBI CTCPIKHS;
max

M - HauOOJNBIIUI N3rubaroIuii MOMEHT B IIpeesiax cpelHeH TPeTH AJIUHBI CTEPKHS, IPUHUMAEMbIH PaBHBIM
He menee 0,5M  ;
max

M2 - U3rubaroImuii MOMEHT, IPUHIUMaeMbIi paBHbIM M ipu m <3 1 ) <4 , HO He MeHee 0,5M
max— mq

ax

JIst CKaThIX CTEPIKHEH TBOSTKOCUMMETPUYHOTO CIUIONTHOTO CEUEHUS C MAPHUPHO-ONEPTHIMU KOHITAMH,
Ha KOTOPBIX JEHCTBYIOT M3THOAIONTNE MOMEHTEI, 3HAUCHHE m HEOOXOAMMOe ISl OTIPEIETICHIS @, crenyer

MPUHUMATE coriacHo Tabnuue [.5 (mpunoxenwue T).

9.2.4 Pacuér Ha yCTOWYMBOCTH BHEIIEHTPEHHO CXKAThIX (C)KaTO-W3THOAEMBIX) CTEpPIKHEW CIUIONTHOTO
IIOCTOSTHHOTO CEYeHHsI, KpOME KOpPOO9aToro, M3 IUTOCKOCTH JEHCTBHS MOMEHTA IPH M3THOe MX B IIOCKOCTH
HanOOJIbIIEH KECTKOCTH (]X>Iy), COBIAJAIONICH ¢ IJIOCKOCTHIO CUMMETPHH, a TaKXe INMBEIICPOB CICAYET

BBITIOJIHATH 110 (hOpMYyIIe

Nl(eg AR y)<1, (111)

rae ¢ - Ko3QHUIMEHT, Onpeae/seMblii cortacHo TpeboBanusm 9.2.5;
P, - K09(GHUIHUCHT YCTOWYUBOCTH TIPH LICHTPAILHOM CKATHHU, OTIPEICSIEMbIi COTTIACHO TPEOOBAHHSIM

7.1.3.

Hnupopmayus 06 usmenenusix:  Ilynkm 9.2.5 usmenen ¢ 16 ausapsa 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

9.2.5 Koaduruent ¢ B popmyrne (111) cmemyer onpeaensits:
TIPU 3HAYCHUSX M <5 TI0 hopmymne

c=p/(1+gm )<, (112)

e o, B - k03 puIMenHTEI, onpeaeseMsie o Tabnumue 21;
npy 3HAYCHHsIX m_>10 110 hopmyiie

c=1/(1+mx(py/(pb), (113)
rae ¢, - KO3 (PUITUEHT YCTORYNBOCTH TPH HU3THOE, OMpeeNsIeMblil coriaacHo TpeboBanusam 8.4.1 u
npunoxeHuto 2K kak s 6aaKu ¢ AByMst U 00Jiee 3aKPETJICHUIMHE CXKATOTO T0sCa;

ripu 3HaueHusIX S<m <10 no dpopmyiie
X

c=cs(2—0,2mx)+clo(0,2mx— 1), (114)
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TIe CIIIYeT ONPECISTE: C, - 110 dopmyrne (112) npu m =5; ¢, -10 dopmyrne (113) npu m =10
. 3nech mXZ(Mx/N)(A/ W) - OTHOCHTENBHEIN SKCUEHTPUCHTET, I M ciie/lyeT NIpUHIMAT 110 9.2.6.
ITpu rudkocTH iy> 3,14 K0d(QOHUIUHCHT C HE JOJDKCH NPEBBIIATE 3HAYCHUH ¢, ONPEACISIEMBIX 110

npunoxeHuto [; B cnyvae, ecnu cc B dopmynax (111) u (117) BMecTO ¢ cneayeT MPUHUMATh c .
X X

3HaueHue ¢ ciaeayeT npuHuMath He MeHee 0,3.

Tabnuua 21
Tun | Cxema ceueHus 3HaveHust K03PPUITMECHTOB
cede- u om o
HUSL | DKCIIEHTPUCHUTET o 1P p p
m_<l1 1<mx§5 -y§,14 7\‘y>3714
1 0,7 0,65+0,05m 1
.}"j ) P (pc/(Py
T =
X—- X
=
2
>l ¥
3
Yo
e
X— -!— X
Jj_
4 1-0,31./1 1-(0,35-0,0 [ /1 1 —
v ¥ ,3 2/1 ( ,35 . 5mx) 2/1 l*(l— (pc/(py)(le/jl—l),B=
i “L E 1 mpu 1 /1 <0,5
P . i 2
¥y ¥

O6o03HaueHws, IPUHATEIE B Tabnuue 21:
I1 u I2 - MOMEHTHI HHEPIMH OOJIbIIeH 1 MEHBIIEH MOJIOK OTHOCUTENIBHO OCH CUMMETPUH CEUEHHS Y-y

COOTBCTCTBCHHO,

¢, - 3HAUCHUE @ TpH iy=3,14 .

9.2.6 Tlpn ompeseneHHH OTHOCHTENBHOTO SKCUEHTPHCHTETA /7 B dopmynax (112)-(114) 3a
pac4yE€THBIA MOMEHT Mx CIeAyeT IPUHUMATD:

JJIA CTCp)I(Heﬁ C KOHHOAaMH, 3aKpCIUICHHBIMHU OT CMCHICHUA HNCPICHAUKYIAPHO IMJIOCKOCTH HeﬁCTBHH
MOMCHTA, - MaKCHUMAaJIbHEIA MOMEHT B npeaeiax cpe):[Heﬁ TPETU AJIWHBI, HO HC MCHCC MTOJIOBUHBI HaKOOJIBIIEro
MOMCHTA 110 JJIMHC CTCPIKHS,

JJIA CTep)KHCfI C OHUM 3alll€eMJICHHBIM, a JPYyTrUM CBO6OI[HBIM KOHIIOM - MOMCHT B 3aJ€CJIKC, HO HEC
MCHEC MOMCHTA B CEUCHNU, OTCTOSAIICM Ha TPETh NJIMHBI CTCPIKHA OT 3a/ICJIKU.

Hnupopmayus 06 usmenenusix:  Ilynxkm 9.2.7 usmenen ¢ 5 uions 2020 2. - ismeHeHue N 2
Cwm. npedbidywyro pedakyuro

9.2.7 Pacuér Ha yCTOMYMBOCTh BHELICHTPEHHO CXKATHIX (C)KATO-U3THOACMBIX) JIEMEHTOB JIByTaBPOBOTO
CCeUeHHMs, HENPEPHIBHO MOIKPEIUIEHHBIX BIOJH OJHOW M3 MOJOK, CleAyeT BHIMOMHATH mo doopmyne (111) ¢
yaerom hopmyribl ([.4) npunoxenus .
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9.2.8 BHeENeHTpeHHO CKaThle (CXKATO-U3TUO0AEMBIEC) AJIEMEHTHI TOCTOSHHOTO CEUCHUS, U3rnOacMbIe
IJIOCKOCTH HaMMEHBIIEH KECTKOCTH (Iy<lX u ey:/gO), crnenyeT paccuuthiBath mo popmyrie (109), a npu

THOKOCTH ;\X>)\y - TaKXe IMPOBEPATH Pacy€TOM Ha YCTOMYMBOCTh U3 IUIOCKOCTH ACUCTBUS MOMEHTAa KaK

LEHTPaJIbHO CKaThIe SJIEMEHTHI IO (hopMyJie

Nl AR y)<1, (115)

e ¢ - KO3 QUIIMEHT YCTOMYMBOCTH TPU LEHTPATBHOM CHKATHH, ONpPEAesIeMbI COTIACHO
TpeboBanusm 7.1.3.
ITpu A <A, IPOBEPKH YCTOMYMBOCTH U3 TUIOCKOCTH JICHCTBUSI MOMEHTA He TpeOyeTcsl.

Hngopmayus 06 usmenenusix:  Ilynkm 9.2.9 usmenen ¢ 17 ¢pespans 2019 2. - UsmerneHue N 1
Cwm. npedbidywyto pedakyuro

B

9.2.9 Pacuér Ha yCTOWYHMBOCTH CTEP)KHEH CILTOIIHOTO IMOCTOSHHOTO CeYeHHUs (KpoMe KopoOdaToro),
MOJIBEPKECHHBIX CXKATHUIO U M3rHOY B NIBYX IJIaBHBIX IUIOCKOCTSIX, NMPH COBINAACHUM IUIOCKOCTH HauOOJbIIEH

wéctroctu (I >]) ¢ MIOCKOCTHIO CHMMETPUH, a TakXke MpH ceueHun tuma 3 (cMm. Tabnuuy 21) cremayer
Xy

BBIMOJIHATH 10 opMyIie

Nl(g, AR y)<l, (116)

e g, =0, (06Y/ c04y/c) (17

31ech CleyeT ONpeaesTh:
@,, - COTIACHO TPEGOBAHHSIM 9.2.2, npunumas B GopMyJiax BMECTO M M ), COOTBETCTBEHHO M H A
Yy y

¢ - corsiacHo TpeboBanusm 9.2.5:
HpI/I BbIYUCJICHUHN 3HA4YCHHUA mef :nm JJIsL CTCp)KHCI\/'I JABYTAaBpPOBOI'0 CCUCHHA C HCOIMHAKOBLIMU
5y y

TOJIKaMH KOYQOULHMEHT y CISLYeT ONPEACIITh KaK Ui ceueHus Tumna 8 o Tabnuue [1.2 (npunoxenne 11).
Ecmu m_ <m , T0 kpome pacuéra mo hopmyrie (116), cremyeT NMpPOM3BECTH AOMOTHHTEIBHYIO
sy X

mpoBepky o popmyrnam (109) u (111), npurnumast ey=0.
Ecmu AAs TO Kpome pacuéra mo copmyne (116), cremyer MPOU3BECTH IOMOIHUTEIBHYIO
mpoBepky o oopmyrne (109), mpuarmas ey=0.

3Ha4YCHHsI OTHOCUTEIbHBIX SKCLIICHTPUCUTETOB CIICAYET BBIYUCIIATH 110 (OPMYyJIaMm:
m=e AIW ;(118)
X X CX
m=e A/W ,(119)
y Yy o

rae ch 5 ch - MOMEHTHI COIPOTHUBIICHUS CEUCHUN I HarOoJIee C)KaToro BOJIOKHA OTHOCUTEIEHO

oCel X-X U y-y COOTBETCTBEHHO.
Eciam mtockocTs HaMOOMBIIEH >KECTKOCTH CEUYCHHS CTEPIKHS (IX>Iy) HE COBHAJAET C MJIOCKOCTHIO

CHMMETpPUH, TO Pacu€THOE 3HAUYCHME /M CICAyeT yBeIuuuBath Ha 25% (kpome cedyeHus Ttuna 3 mo Tabnuue
X

21).

Hndpopmavus 06 usmenenusix:  Iynkm 9.2.10 usmenen ¢ 28 wons 2023 2. - ismeHeHue N 5
Cwm. npedbidywyto pedakyuro

9.2.10 Pacuér Ha yCTOMYMBOCTb CTEp)KHEH CIUIOIIHOTO IOCTOSHHOTO KOpOOYaTOro CEYEHUsl Npu

CKATHH C U3THOOM B O,Z[HOI>’I HJIN B ABYX TJIaBHBIX IJIOCKOCTAX CJICAYCT BBIIIOJIHATL 1O (bopMynaM:

Nl AR y )M J(c 5 W, R y)<1; (120)

N AR y)tM f(c s W . R y)<I.(121)
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TAE @0 @y - K02 PUIIUCHTBI YCTOHYMBOCTH NPU CHKATUU C U3rHOOM, ompesessieMbie o Tabnvue

[.3 (mpunoxenue N);
o, - K03 uieHTsl, npuHUMaemblie o Tabnuue E.1 (mpunoxenue E);

S 8, k03¢ pureHTH, onpeaenseMbie o GopMyIam:

8,=1-0,INA2/(4R,) u8,=1-0,1N22/(AR,) (122)

v npuHMMaembie paBHbiMu 1,0 mpu A, <I u A <I coorBeTcTBeHHO. N Cle/lyeT NPUHUMATH CO 3HAKOM
nyn Y
IIpu n3rnbe B MIOCKOCTH HAMOOBIIICH KECTKOCTH (Ix>1y ; My=0) BMECTO (o CIE/yeT MPHHIMATD

0y
9.3 Pacuyér HA yCTOIYMBOCTD 3JIeMEHTOB CKBO3HOI'0 CeYeHUs!

9.3.1 llpu mpoBepke Ha YCTOMYMBOCTb BHEIEHTPEHHO CXKAaTBIX (CXKATO-M3TH0aeMbIX) CTep KHEH
CKBO3HOTO CEUCHHS C COCTUHHUTEIbHBIMU TUIAHKAMH WITH PEHIETKAMH CIIEyeT BBIMOIHATH KaK pacyéT CTEpKHS
B I[EJIOM, TaK U OTJICIbHBIX BETBEH.

9.3.2 Tlpu pacuére CTEpKHS B IIEJIOM OTHOCHTEIBHO cBOOOHOM ocu (y-y) o popmyne (109), korma
IUTAHKU ¥ PEIIETKU PACTIONOKEHBI B IIIOCKOCTSX, MAPATUICIBHBIX TUIOCKOCTH ACUCTBHUS MOMEHTA, KOA(DPHUIIUEHT

@, CTIE/yeT ONPELIATE 110 Tabnuue [1.4 B 3aBUCHMOCTH OT yCIIOBHOM MPUBEICHHONW THOKOCTH Aoy O‘ef - 10

Tabnvue 8) U OTHOCHTENLHOTO AKCIEHTPUCHTETA M, OMPEAEIIIEMOTro Mo GpopMmyJie
m=cAa/l, (123)

rae e = M / N - 5KCUEHTPUCUTET, IPU BBIYUCICHUH KOTOpOTro 3HayeHuss M u N cienyeT IpuHUMATh 110
9.2.3;

a - PacCTOSIHUE OT IVIABHOW OCU CEUYEHUS, NEPIEHAUKYJIIPHON K IIJIOCKOCTU IEHCTBHS MOMEHTA, 10 OCH
HauboJee C)KaToi BETBH, HO HE MEHEE PACCTOSHUS 10 OCH CTEHKH BETBH;

I - MOMeHT MHepIH CeYeHNsI CKBO3HOTO CTEPKHS OTHOCHUTEIFHO CBOOOIHOM OCH.

IIpu 3HaueHmsax m > 20 pacdyér Ha yCTOWYMBOCTH CTEPKHS B IIEIOM HE TpeOyeTcs; B 3TOM CiIydae
pacuer ciieAyeT BBIIOIHATH KaK AJIsl U3TH0aeMbIX 3JIEMEHTOB.

9.3.3 Tlpu pacuére OTACNBHBIX BETBEH CKBO3HBIX CTEpXKHEH ¢ pemérkamu o hopmyne (7)
IPOJOJIbHYIO CHITYy B KakKIOH BETBH CJIEAYeT ONpENeNsTh C y4ETOM IONOJHMUTENbHOro ycumus N = or

MOMEHTA. 3HaueHHEe 3TOT0 YCUINSA CIIEAYeT BBIYUCIATh 1O GOopMyJiaM:
Na d=My/b - TIpY U3TUOE CTEPKHS B TTOCKOCTH, EPIIEHANKYISIPHOW K OCH Y-y, I CEYCHUN THUTIOB |

u 3 (cm. Tabnuuy 8);
N, d=0,5My/b] - TO e, I ceueHwuii Tuma 2 (cM. Tabnuuy 8);

N d=1,16M /b - ipn u3rrbe CTEPKHS B TUIOCKOCTH, IEPIICHANKYIISIPHON K OCH X-X, IJISl CEUEeHHUH THTIa
a X

3 (tabnuvua 8);
Nad:O,SMX/b2 - TO e, It ceueHwii Tuma 2 (cM. Tabnuuy 8).

raeb, b, b - pacCTOSHMS MEXTy OCSMH BETBEH (CM. Tabnuuy 8).
IIpu u3ruGe CTEpXKHs CKBO3HOTO ceyeHus THIa 2 (M. Tabnuuy 8) B aByX miockocTsx ycuiue N

CJIEAYET ONpEeneIsTh 110 hopmyIae

N, =0,5(M /b +M [b,). (124)

9.3.4 Tlpu pacuére OTACILHBIX BETBEH CKBO3HBIX CTepHel ¢ rumankamu B popmyrie (109) cnemyer
Y4HTBIBATH JOMOJHUTENbHOE yeuaue N - OT MOMeHTa M i MeCTHbIi M3ruG BeTBeil OT GaKkTHYeCKON i

YCIIOBHOW HONEPEYHON CHIIBI (KaK B Mosicax 06e3packoCHOM (hepMel).
9.3.5 Pacuér Ha yCTOHYMBOCTh BHEIIEHTPEHHO CXKATHIX (CHKATO-M3THOAEMBIX) TPEXTPaHHBIX CKBO3HBIX
CTEPIKHEH ¢ pemETKaMH U IMOCTOSHHBIM 10 JJIMHE PaBHOCTOPOHHHMM CEYEHHEM CJIEIYEeT BBIIOIHATH COTIACHO
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TpeboBanusM pasgena 16.
9.3.6 Pacuer Ha YyCTONYMBOCTh CKBO3HBIX CTEpKHEW U3 [BYX CIUIONTHOCTEHUYATHIX BETBEH,

CHMMETPUYHBIX OTHOCHUTEIBHO OCH X-X (PUCYHOK 12), ¢ pemieTkamu B JABYX MapaUICNbHBIX IIOCKOCTSX,
MOIBEP)KCHHBIX CIKATHIO U M3THOY B 00CHX IIABHBIX IUIOCKOCTSIX, CIICAYET BBIMOIHSITH:

JUISL CTEP)KHS B IIE€JIOM - B IIOCKOCTH, MApaJUIEIbHON TIOCKOCTSM PEIIETOK, COrNIAaCHO TPeOOBaHHSIM
9.3.2, npunumas e =0;

X

JUIS OTAEIBHBIX BETBEH - KaK BHEIEHTPEHHO CKaThIX syeMeHToB mo oopmynam (109) u (111); mpu
3TOM TIPOJIOJILHYIO CHITY B KaXK/IOW BETBH CIIEAYET OMPEICIATh C yI4ETOM JOMOTHUTEIBHOTO YCHIIHAS OT MOMEHTA
My (9.3.3), a MOMEHT M_pacnpenensite Mexy BeTBsiMU Kak M =N e (cM. pUCYHOK 12); ecnu MOMEHT

M neiicTByeT B INIOCKOCTH OJHOH M3 BETBCH, TO CJIEIYeT CUMTATh €rO MOJHOCTHIO MEPENAIOIMMCs Ha 3Ty

BeTBb. [Ipu pacuére mo ¢popmyie (109) ruOKOCTH OTIETHHOM BETBH CIICYET ONPENCIATEH C YUETOM TpeOOBaHMIA
10.3.10, a mpu pacuére mo popmyse (111) - mo MakCUMaIBHOMY PACCTOSIHUIO MEXKTY Y3JaMH PEIIETKH.

Iy

Pucynox 12 — Cxema cKBO3HOIO CeYeHHs CTEDHKHN H3 ABYX
CNJIONIHOCTERYATBIX BeTBel

9.3.7 Pacu€r coOeAMHUTENbHBIX IUIAHOK WM PEMETOK CKBO3HBIX BHELIEHTPEHHO CXKaThIX
(ckaTo-n3rubaeMpIxX) CTEpIKHEH CIeAyeT BBIMONHATL corjiacHo 7.2.8 u 7.2.9 Ha MOMepevHyo CHIY, PABHYIO
OoJbplleMy W3 ABYX 3HA4YCHUU: (pakTHuyecKoil momepedHoil cuiie QQ, onpenenEHHON NpU pacueTe CTEPIKHS Kak
aeMeHTa 0e3pacKOCHOM (hepMbl, T YCIIOBHOM MOTIEPEUHOM CUIIC Qﬁc, BBIUUCIISIEMOH COTJIaCHO TPEOOBaHUSIM

7.2.7.
B ClIy4dae, Korga q)aKTI/I‘lCCKaﬂ nomnepeyHad Cujia OoubliIe yCHOBHOﬁ, CJICOAYCT COCAUHATH BETBU

CKBO3HBIX BHCIICHTPECHHO CXKATBIX 3JICMCHTOB PCIICTKAMMU.
9.4 IIpoBepka ycTOIYMBOCTH CTEHOK U MOSICOB

9.4.1 PacuétHble pa3mMephl MPOBEPSAEMBIX Ha YCTONYNBOCTh CTEHOK H MOSICHBIX JIUCTOB (TI0JIOK) CIEIyeT

pUHUMATh coriacHo 7.3.1u 7.3.7.
9.4.2 YCcTOWYHBOCTh CTEHOK BHEIIEHTPEHHO CHKATHIX (C)KATO-U3rHOaeMBIX) DJIEMEHTOB CIIEIyeT CUNTATh

o0OecrieueHHON, eClIM YCIOBHAs THOKOCTh CTEHKH kw=( h ef/’;v) |/ Ry/ £ He npeBblIaeT 3HaYCHUI MpeAeabHOI

YCIOBHOM rUOKOCTH ), , OLpE/IeNseMbIX 1o (popmyiam Tabnmuipl 22.

Tabnuua 22
Tun | Cxema ceueHus VYcmoBus I =
penenbHasl yCIoBHAs THOKOCTh CTEHKH )
ce- 5 npuMeHeHus GopMy uw
4e- | OKCIIEHTPUCHUTET
HUA
1 1 10; = - - -

. <m, <10; A<2 A=A, =13 +0,1502 (125)

FYTE 2y -

yo oy ABYTaBpa Cq | ) > M =h, = 1,210, 357u ,I (126)

>
y Pe
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2 - Co,<0p. 5 5 C c
—q Py=Pe A=l =142 ) <0,7+2.40
X X 1§a§2 01(2_(1+ |/a2+4B2 )
? (127)
3 y l<q<2; M =0,75%,,<0,52+1,80 (128)
|9 &
y!
4 lib/he <2; - - —
T o o =(04+0.070, ) 140.25)/28, /) (129)
x——Lx |08 4
y
: ne, e 2l iuwzz]/ARyyc/N <55 (130)
o —l-x Lt]q
y

OG6o3HaueHus1, MPUHATHIE B TAbnnue 22:
A, - YCIIOBHas THOKOCTb CTEPKHS B IJIOCKOCTH JICHCTBHSL MOMEHTA;

c - K03 GHULUEHT, onpeaensemMblii o Tabnuue 17 B 3aBUCUMOCTH OT ;

a=(01—02)/ o, (3mech o, - HauOoJbIIee CKUMAIOIIEE HAMIPSHKEHNE Y PACYETHOM TPaHUIIBI CTEHKH,
MIPHHAMAaEMOe CO 3HaKOM "TITroc" U BeIYHCIEHHOE 6e3 yuéra koddhduimeHToB P CO M @5 Gy
COOTBETCTBYIOIEE HANIPSDKCHUE Y TIPOTUBOTIONIOKHOM pacyETHON TpaHUIIBI CTCHKH ); B=0,1500rt/ o, (3oece =0
/(twhw) - cpeJHee KacaTeNbHOE HANPsDKEHHE B pacCMaTPUBAEMOM CEUEHHH; sl KopoOyaroro ceueHus =Q/(2¢
th); bf - IIMPHHA TOJKHU TaBpa.

MpumeyvaHus

1 st ceyennit Tuna 1 nipu 3uadenusx 0<m <I umu 10<m <20 3HaueHust ), CIEAYET ONPEIEIATh JIUHEHHON
X X—

HWHTEPIIOIAINENH MEKITY 3HAYSHUAMHE ), , BBIUUCICHHBIMHU coraacto 7.3.2 (m =0) wiu 8.5.1 (m =20) u o
uw X X

dopmyrne (125) wiun (126), cOOTBETCTBEHHO.

2 Jlns cevennus tuna 2 npu o<0,5 3Ha4eHne ), =~ CIEMYET ONPENENsTh ABAKIBL cornacHo /.3.2 u ¢

ucnonbzoanueM Popmyn (125), (126); mpu 0,5<¢<1 - muHEHHOH NHTEPMIONALMEH MEKTY 3HAUECHUAMA ),
BBIUMCICHHBIMU TTpH =0,5 1 =1.

3 Hnis cedenus tumna 4 npu ix< 0,8 wim ix>4 B hopmyrie (129) cienyer npuHUMATH ix=0,8 WA ix=4 ,
COOTBETCTBEHHO.

4 Jlnst cedenni Tuna 5 npy 3HadeHusX 0<m <l 3Ha4eHMS A, CICAYCT ONpPEICIISATh JNHCHHON HHTEPIIOISIUCH
y

MEX]ly 3HAaUCHUSIMHU iuw , BBIUUCIICHHBIMHU cOraacHo 7.3.2 (my=0), u o cpopmyne (130).

9.4.3 Ilpu BBITOJHEHUM YCIOBUS O»SSN/((peARyYC)Sl NPEIETBHYIO YCTIOBHYIO THOKOCTH A,

BhIYHCIICHHYIO 110 popmynam (125) u (126), yBennuuBaroT myTéM onpenesieHus ee no GopmyJe
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KMW :iuw

= N
1+5(;\’uw2_)\’uwl)(1_(p)AR ) 9(131)
eHiyle

rie iuwl u i‘uwZ - 3HAYCHUS iuw , BRIUUCIIEHHBIE TI0 hopmynam (125), (126) u (127).

[Ipu BemonHernu ycnoBus N/( (PeARch)<0’8 3HA4YEHME ), =~ CIENYeT MIPUMHAMATh PABHBIM A, - .
9.4.4 VKpemmaTh TONEpPeYHBIMH  péOpaMu  KECTKOCTH  CTCHKH  BHEIEHTPEHHO  CXKAThIX

(cxKaTo-M3rubaeMpIx) SIEMEHTOB CIUIOIIHOTO CEYEHHs (KOJIOHH, CTOEK, ONMOp M T.I.) NpU A >2.3 CIedyeT B
COOTBETCTBHU C TpeboBaHUsIMH 7.3.3.
9.4.5 Ilpu yKkpemneHnn CTEHKH BHELEHTPEHHO CKaToOro (CXKaTo-M3rnbaeMoro) 3JIeMEeHTa MPOAOIbHBIM

. 3
pedpom xEcTkoCTH (¢ MOMEHTOM HHEpLuH [ >6h_Iw”), PACIIONOKEHHBIM TI0CEPE/IHE CTCHKH, HanboIee
rn— €

Harpy’>K€HHYI0 4acTb CTEHKH MEXIy TOSCOM W OChblo pebpa ciemyeT paccMaTpuBaTh KaK CaMOCTOSTEIHHYIO
IUTACTHHKY M TIPOBEPSATH 10 popmysnam Tabnvubl 22. TIpu 3ToM pacuéT U MpOEKTHPOBaHKUE pedpa U 3JeMEeHTa B
[IEJIOM CJICYeT BBIMOJHATD ¢ Y4ETOM TpeboBanuii 7.3.4.

9.4.6 B caywasx, kornma (akTHYECKOE 3HAYCHHE YCIOBHOM THOKOCTH CTEHKU )~ TPEBBIIAET

peaenbHoe 3HauCHHe iuw , BBIUMCIICHHOE JuIsl cedeHuit tumna 1 mo dopmynam 1abnuubl 22, a i ceYeHUi
THNIOB 2 u 3 ¢ y4yéToMm MpuMedaHns 2 tabmumpl 22 (npu <0,5), IPoBEpKy YCTOHYMBOCTH CTEPHKHS MO
dopmynam (109), (115) n (116), a Taxke npu ¢<0,5 mo dopmyne (111), cieayer BBIMONHATL C Yy4ETOM
pacy€THON YMEHBIIICHHON TUTOIIAIH Ad B COOTBETCTBHH C 7.3.6.

Hnupopmayus 06 usmenenusix:  Ilynkm 9.4.7 usmenen ¢ 17 ¢pespansn 2019 e. - UsmeHeHue N 1
Cwm. npedbidywyro pedakuuro

9.4.7 YcroiuuBOCTh TOSACOB (IIOJIOK) BHEIEHTPEHHO CXKATBHIX (CKATO-U3THOAEMBIX) CTEpIKHEH C

rubkocTeo 0,8 Skx(ky)§4 CIIEAyeT CUUTaTh OOECIIeYCHHOW, €ClM YCJIOBHAsh THOKOCTH cBeca mosica (TIOJNKH)

if:(bef/ ;f)VRy/E WK TOSICHOTO JIMCTa zHZ(bef’l/ tf)yRy/E HE MPEBBINIACT 3HAYCHHN MPEACTBHON

YCIOBHOW THOKOCTH iu ; (X ) , OTIpeIeNsieMbIX 1o hopmynam Tabnuusl 23.

uf .1
Ta6nuua 23
Tun Cxema cedeHus u VYcnoBue [IpenenbHas ycnoBHasi THOKOCTh CBeca mosica
ceyce- OKCHCHTPUCUTCT IIPUMCHCHUA ~ Y
A . WIU HOSCHOIO JIUCTa A | IpH THOKOCTH
HUS thopmyn uf s
crepikHs (),8 S)»X( Xy) <
1 -

O<m <5 - -
<m < My =g 0,01 1,5+0,70, Jm, (132)

2 5 - - -
).Tf“__fL My = 0.01(5.3 41,32, Jm, (133)
x— |+ —+x
yl
: 4 ) Ry =0,36+0,10, (134)
T |_"5‘\ x
J,I
4

A,=0,36+0,101., (135)
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3 ¥
J¢—| eEL']"-"' 1aT™
¥ ¥

O6o03Hauenue, mpuHATOE B Tabnuue 23:

A

e ~ TIPCHICITBHOE 3HAUCHHE yCIOBHOI THOKOCTH CBeca Mosica MITH MOSICHOTO JINCTA EHTPATIBHO CKATOTO
3JIEMEHTa, OTIpeIeiieMoe coriacHo TpedboBanusam 7.3.8 u 7.3.9. NpumeyaHua

1 Ipu 5<m_<20 3navenus ), p (Xuf 1) CJeyeT ONpENeATh TMHEHHOM HHTEPIIONALUEN MEXAY 3HAaUEHUAMU
X— s

Ay (Xuf 1) , BBIUUCIICHHBIMHU TI0 OpMyJIaM HacTOsIeH Tabauibl, ¥ cornacHo 8.5.18 u 8.5.19 (mpu m = 20)
COOTBETCTBEHHO.

2 IIpu rubKOCTH CTEPIKHS ix( ky)<0,8 U ix(i y) >4 cneayet npuHUMath 0,8 1 4 COOTBETCTBEHHO.

9.4.8 Jlns nosnok (CTeHOK) ¢ otrubamu (CM. PUCYHOK 5), 3HaUEHUs NPEACIbHONU yCIOBHONH THOKOCTH

5‘% ; (Kuf,l) , oTIpeensgemMsle 1o Gopmyiaam Tabnuubl 23, creayer yMHOXaTh Ha K03 durwent 1,5.
Pasmepsr otruda cienyer omnpenensts cornacho 7.3.10.

Hupopmayus 06 usmenenusx: — Ilynxkm 9.4.9 usmenen ¢ 16 sneaps 2022 . - U3meHeHue N 3
Cwm. npedbidywyto pedakyuro

9.4.9 B cnyuae, eciii mpoBepKa IO MpeAebHOM THOKOCTH B IBYX IUTOCKOCTAX (pasmen 10.4) sBusercs
OIIPE/IeNIAIOIIECH P Ha3HAYECHUH CEUYCHNH BHELEHTPEHHO CXKATBIX U CKATO-N3TMOAEMBIX 3JIEMEHTOB, 3HAUCHHS

MIpeIeNbHBIX YCIOBHBIX THOKOCTEH, BRIYMCICHHBIE ISl CTEHKU A, TO bopmynaam Tabnuubl 22, a Takxke s

MOSICOB iu ; ( Xu fil

KO3 QUITCHT |/ (pmARy/ N (3mech ¢, - MEHBIIEE U3 SHAYCHHH ¢, C,, ¢, » HCTIOIB3OBAHHOE NP
IIPOBEPKE YCTOWYMBOCTH JIEMEHTa), HO He Oosee yeM B 1,25 paza.

) no dopmynam Tabnuubl 23 u cormacHo 9.4.8, crienyeT yBelIMYMBATH YMHOKCHHEM Ha

Hugpopmayus 06 usmenenusix:  Iloopazoen 9.4 oononnen nynkmom 9.4.10 ¢ 16 sineaps 2022 2. - MIameHeHue
N3

9.4.10 IIpoBepky MECTHOM YCTOMYMBOCTHM CTEHOK M IIOSICOB BHELUEHTPEHHO PAaCTSIHYTHIX
(pacTsaHyTO-M3rHOaeMbIX) HJIEMEHTOB IPH HAIMYHMU B HUX CKUMAIOLIMX HANPSOHKCHUH CleqyeT BBINOJIHATH KaK
IUIS1 I3TUOAEMBIX DIIEMEHTOB.

10 PacueTHble JJIMHBI U NpeAeJbHbIe THOKOCTH 3JIEMEHTOB CTAJBHBIX KOHCTPYKUMH

Hupopmayus 06 uzmenenusx: Haumenosanue uzmeneno ¢ 5 urona 2020 2. - UameHeHue N 2

Cwm. npedbidywyro pedakyuro

10.1 PacyeTHble JIMHBI 3JIEMEHTOB IJIOCKUX (epM, BeTBel KOJIOHH U CBs3el

10.1.1 PacueTHble UIMHBI CXKATBHIX JJIEMEHTOB TUIOCKUX (epM M CBs3el B UX IUIOCKOCTH Zf U U3
€
IJIOCKOCTH lefl (pucyHok 13, a), 6), B), T), 3a HCKIIOUECHHEM 3eMeHTOB, ykazanusix B 10.1.2 u 10.1.3,

clielyeT NpuHUMaTh 1o Tabnvue 24.

24.01.2025 Cucrema TAPAHT 54


https://demo.garant.ru/document/redirect/403690600/30
https://demo.garant.ru/document/redirect/403690600/31
https://demo.garant.ru/document/redirect/403690600/31
https://demo.garant.ru/document/redirect/73800073/22

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

a) — TPEyronbHan co cTolikamy; 6) — pacKkocHas; B) — TPEYTONLHAS CO MINMPEHTEIAMHE;
r) - NOMYPACKOCHAN TPEYIONLHAT, ) — MepPeKpecTHas

Pucynox 13 = CxeMel 1718 OIIpefeicHHA PACHETHBIX JJIHH CKATHIX 2JIEMEHTOB
(oGo3navenns npusesens! B Tabaune 24) pemerox pepm

10.1.2 PacuéTrHble AIUHBI Ze M Ze ., BEPXHEro mosica (dhepMBbI (HEPA3PE3HOTO CTEPKHS) IMTOCTOSTHHOTO

CEYCHHUS C PA3NUYHBIMU CKMMAIOIIUMH MM PACTATHBAIOIMIMMHU YCHJIUSMH Ha y4yacTKax (YHMCIO yYacTKOB
PaBHOM JIMHBEI K>2) B MPEINOJI0KEHUH IAPHUPHOTO CONpsbkeHus (PUCYHOK 14, a) 31eMEeHTOB pemeTku U
CBsI3€il, cileyeT onpeneniTs o Gopmynam:

B INTOCKOCTH T05Ica (hepMBI

1 =(0,17’+0,83)I0,81, (136)

A€ g - OTHONICHHC YCHIIHA, COCCOAHEIO0 C MAaKCUMAJIbHBIM, K MAaKCUMAJIbHOMY YCHUJIMIO B IIAHCIAX
(bepmer; mpu 5TOM 1>>-0,55;
W3 TUTOCKOCTH T0sica (hepMBI

1, ={0,75+0,25[g/(x-1)]"}1, 50,57, (137)

Te B - OTHOMICHHE CYyMMBI YCHJIMH Ha BCeX ydJacTKax (paccMaTpWBaeMOW UIMHBI MEXAY TOUKAMHU
3aKPCIUICHHS 1105ICa U3 IUTOCKOCTH), KPOME MaKCHMAaJIbHOTO, K MAKCHMAIIBHOMY YCHIIMIO; TIPH 9TOM (K-1)>B>-0,
5. llpu BbrumcIeHNM mapamerpa § B (hOpMyrne (137) pacraruBaroniue yCHIUs B CTEPKHSAX HEOOXOIMMO
MPUHUMATh CO 3HAKOM "MHUHYC".

Tabnuua 24
Hanpasnenue mpoAoapHOTo U3ruda 3jaeMenTa GpepMel PacueTrHbie qMHbI lef u lefl
TIOSICOB OIIOPHBIX HPOYHX
PAacKOCOB M | 3JIEMEHTOB
OIIOPHBIX PELICTKH
CTOCK
1 B mnockocTu depmbi / ;
€
a) i pepm, KpoMe yKa3aHHbIX B no3numm 1, 6 1 1 0,81
0) anst epM U3 OIMHOYHBIX YTOJNKOB U (hepM C TIPUKPETUICHHEM 1 1 0,91
3JIEMEHTOB PELIETKH K HOsSCaM BIPUTHIK
2 B HanpaBiieHUH, IEPIICHANKYISIPHOM K TUIOCKOCTH (hePMBI
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(U3 TWIOCKOCTH (PepMBbI) Zefl:

a) i pepM, KpoMe yKa3aHHbBIX B M03numnm 2, 6 [ L L
0) 1 epM ¢ IPUKPEIUICHUEM 3JIEMEHTOB PEIIETKU K IOsicaM l1 l1 0,9[l
BIIPUTHIK

3 B mo6oM HampaBieHUH le f=le oy A (bepM U3 OAMHOYHBIX 0,851 1 0,851

YTOJIKOB TP OANMHAKOBBIX PACCTOAHUAX MCKAY TOYKAMU
3aKpPCIJICHU: 3JICMCHTOB B IIJIOCKOCTU U U3 IIJIOCKOCTHU q)epMLI

OO6o3HaueHus1, NpUHATHIE B TAbnmLe 24 (cMm. pucyHok 13):
| - reomeTpuyecKas AIMHA dJIEMEHTa (PACCTOSHUE MEXTy LIEHTpaMu OJIMKAHIIHNX y37I0B) B INIOCKOCTH (hepMBI;
[, - paccTosHME MEXKILy Y3IIaMH, 3aKPEIUIEHHBIMH OT CMCILCHUS U3 ILIOCKOCTH (epMbl (rosicamu depw,

CTEUATEHBIMY CBSA3SIMH, )KECTKUMHU TUITAMU TTOKPBITHI, IPUKPETIEHHBIMU K TI0SICY CBAPHBIMH IIIBAMU HJTH
0onTamMu, U T.I1.).

Pacu€TtHpie mMHBI lef u Zef1 BETBU CKBO3HOUM KOJIOHHBI IOCTOSIHHOTO CEYCHHS (HEpa3pe3HOro

5

CTEpKHSA) C PasIMYHBIMM CKUMAIOUIMMM yCHIHMAMM Ha ydYacTKax (4MCIO Y4acTKOB PaBHOH JUIMHBI K>2) C
IPaHUYHBIMH YCIOBHSIMHU, KOTJa OJMH KOHEI CTEepKHS (HIKHMH) JKECTKO 3aKpeIUIeH, a APYrod - MIapHUPHO
OIEPT B IUIOCKOCTH PELICTKU IMPH MIAPHUPHOM KPEIUICHMH K HEMY JJIEMEHTOB pemetku (PUCYHOK 14, 0),
CIIEIyeT ONpeeNsTh Mo (hopMynam:

B IJIOCKOCTH BETBU

1,=1)/0.36:+0.590 20,61 (138)

IZe ( - OTHOIIEHHE YCWJIMS, COCEOHEro C MaKCHMAaJIbHBIM, K MaKCHMAaJbHOMY YCHUIIHIO B MECTE
3a/1€JIKH; TIPH 3TOM 1> >0;
13 IJIOCKOCTH BETBU

1, ~06y% +0,54B)% 0,50, (139)

rjae [ - OTHOLICHHE CYMMbl YCHIMII Ha BCEX yYacTKax, KPOME MaKCHMAalbHOIrO, K MaKCHMalbHOMY
YCUJIMIO B MECTE 3a/I€JIKH; IIPU STOM (K-I)EBZO.
B o6oux ciydasix 1 - qmuHa yyactka (cM. pUCyHku 13 u 14); Z1 - PacCTOSIHUE MEXKIy TOUYKAMH CBSI3CH

U3 TUIOCKOCTH CTEPXKHS (CM. pucyHOK 14), u pacdyér Ha YCTOMYUBOCTH CJIEIYET BBINOIHITH HA MaKCUMaJIbHOE
yCHIIHe.
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1
&.n.hepmbl / K
/

} ,_j,vai =N

1.4 _%ﬁ lNz
—=

&.n.hepmbt /,

a) — nosca pepmel; B) — BETBH KOJOHHEI

Pucynok 14 — CxeMmbl 151 OnIpeJeIeHHA PACcueTHOH JNHHE 31IeMEHTOR

10.1.3 Pacu€rHble THHBI lefl (korma OHM HE 3aBHCAT OT COOTHOIICHUS YCHIJIMH) DJIEMEHTOB

MEePeKPECTHOM PEIIETKH, CKPEIUICHHBIX MEXIy co0oi (cM. PUCYHOK 13, 1), crneayeT mpuHUMAaTh no Tabnuue
25. Ompenensats pacdeTHblE JJIMHBI Tepecekaromuxcs cBszed (cMm. Bua 1-1 pucyHka 14, a) cnemyer B
COOTBETCTBUU C IIPABUJIAMHU I10 IIPOCKTUPOBAHUIO CTAJIBHBIX KOHCTPYKIIMH.

Tabnuua 25
KoncTpykiust y3ma nepecedeHus 3J1eMEHTOB PEIETKH Pacuernast JumHa [ 13 III0CKOCTH (epMBI
(cBsi3M) TP MOAAEPIKUBAIOIIEM dJIEMEHTE
pacTsHyTOM HepaboTaronieM C)KaTOM

Ob6a sneMeHTa He PEephIBAIOTCS / O,7l1 ll
[Moanep>kuBarOLINii SIEMEHT NPEPHIBAETCA U MEPEKPHIBACTCS
(hacoHkoii:
paccMaTpUBAEMBIN PJIEMEHT HE MTPEPHIBASTCS 0,71l l] 1,411
paccMaTpUBAaEMBIH JIEMEHT IPEPHIBACTCS U MIEPEKPHIBACTCS 0,7, - -
(hacoHko#

OO6o3Hauenusi, npuHATHIe B Tabnuue 25 (em. pucyHok 13, n):
1 - paccTosiHME OT TIEHTpa y31a hepMbl (CBSI3H) 10 TOUKHU MEPECCUCHUS HIICMEHTOB;
/| - nonHas reoMeTpUCCKast JUIMHA HICMCHTA.

10.1.4 Paguycel uHEpIMHU 1 CEYCHUH 3JI€MEHTOB M3 OAWHOYHBIX YTOJKOB IPH ONpPEAETICHUH THOKOCTH
ClleyeT NPUHUMATh:

mpu pacu€THOH anuHe >nemeHTa He Menee 0,85 1 (rae | - paccrosiHue MeXay HEHTpaMH OJIMKaHIInX
y3J10B) - MUHUMaJIbHBIMU (i=imin);

B OCTaJIbHBIX CIIy4asiX - OTHOCUTENBHO OCU YTOJKa, NEPIECHAUKYIIIPHOU WU NapaJuIEIbHON IIOCKOCTH
(bepMbl (=i WM i=i ), B 3aBUCUMOCTH OT HalpaBJIeHUS NPOIOJIBLHOTO H3TrHoa.
X y

10.2 PacyérHble JJMHBI 371€MEHTOB POCTPAHCTBEHHBIX PEIIETYATHIX KOHCTPYKIMI, B TOM 4HCJIe,
CTPYKTYPHBIX
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10.2.1 Pacuérnbie qnmuubl / . DTIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIHI ClIelyeT NpUHUMATH 110 Tabrvue
€

26 (1 - reomeTpuyeckas JJiMHa 3JICMEHTA - PACCTOSHUE MKy LIEHTPAMH Y3JIOB CTPYKTYPHBIX KOHCTPYKIIHA).

Tabnuua 26
DNEMEHTHI CTPYKTYPHBIX KOHCTPYKIIHIA Pacuérnas nnmuna /
ef
1  Kpome ykazaHHBIX B MO3ULNSAX 2 1 3 1
2 Hepa3pesHsle (He mpephIBAIOIIEcs B y3/Iax) Mosica, a TAK)Ke JIEMEHTHI MOSICOB U 0,851
PEMIETOK, MPUKPEIUISIEMBIX B y3JIaX CBAPKOM BIPUTHIK K IIAPOBBIM HIIH
MWIHHIPUYIECKUM Y3JI0BBIM JI€MEHTaM
3 U3 0AMHOYHBIX YTOJKOB, MPUKPEIUISIEMbIX B y3JIaX OJHO MOJIKOM:
a) CBapHBIMU IIBaMU WK OonTaMu (HE MeHee ABYX ), PACIIONIOKEHHBIMHU B0
aJeMeHTa, ipu I/i_ :
min
10 90 1
¢B. 90 o 120 0,901
cB. 120 g0 150 (TONBKO TS DIIEMEHTOB PEIIETKH) 0,751
cB. 150 10 200 (TOABKO /I SIIEMEHTOB PELETKH) 0,701
0) omHUM OOJITOM TIpH I/imm:
10 90 |
cB. 90 o 120 0,951
¢B. 120 10 150 (ToNBKO IS DJIEMEHTOB PEIIETKHN) 0,851
¢B. 150 10 200 (TONBKO IS AIIEMEHTOB PEIIETKH ) 0,801

10.2.2 Papnycel WHEpPIUH CEUYEHUIl 1 AIIEMEHTOB CTPYKTYPHBIX KOHCTPYKIIMH TIPH OIpeneiIeHUN
THOKOCTH cJielyeT MPUHUMATh:

IUTS CKATO-M3THO0AEMBIX 3JIEMEHTOB - OTHOCHTENFHO OCH, MEPHEHIUKYISIPHOW K WM TapayrielbHON
IJTIOCKOCTH U3rnda (i=iX WA i=iy); B OCTaJBHBIX CITyYasx - MUHUMAJIbHBIMA (i=imin).

10.2.3 Pacuérubie QIMHBI Ze . M PajinyChl HHEPIIMHI CCUCHUH 1 CKAaThIX, paCTAHYTHIX U HEHATPYIKEHHBIX

JJIEMEHTOB TPOCTPAHCTBEHHBIX KOHCTPYKIWEH (PUCYHOK 15) M3 OJWHOYHBIX YTOJKOB TIPH OINpEICICHUH
rHOKOCTH ciIeyeT MpUHUMATh o Tabnuuam 27, 28 u 29.

10.2.4 Jlns ompezaencHust PacYETHBIX UIMH PACKOCOB IO PUCYHKY 15, B, Ipu NpHKpEIVICHHA HX 0e3
(hacoHOK K pacropke W TOSACY CBApHBIMHU IIBaMH WM 00JTaMu (HE MEHee NIBYyX), PACIOJOXEHHBIMH BIIOIb
packoca, 3Ha4CHHE KOd(Q(UIMEHTa PACICTHON JUIMHBI | CIICAYST IPUHAMATE 110 Tabnvue 29 npu 3HaYCHUU

n "Jlo 2". B ciy4ae NPUKPEIIICHHs MX KOHLOB OXHUM OOJITOM 3HA4YCHHUE | 4 CHIelyeT IPHHUMATh 110 Ta0IHIIe
29 ans npukperuienus "OxgauM 00i1ToM 0Oe3 (acoHKH", a IPU BBIYMCICHUU 3HAYCHUS lef o Tabnuue 27
BMECTO |y CIEyeT NPHHUMATh 0,5(1+ Hd)'

10.2.5 PacuérHble JUIMHBI lef U painyChl MHEPIIUY 1 AJIEMEHTOB M3 TPYO WU MApHBIX YTOJKOB CIEIyeT

npuaumars cornacuo 10.1.1-10.1.3.
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a), 6), B) — C COBMEIIEHHLIME B CMEIKHEIX MPAHAX Y3T1aMH; ), ) — ¢ HE COBMEIIEHHBIMH B
CME3KHBIX TPAHAX Y3MaMH; €) — ¢ YacTHYHO COBMEIISHHEIMH B CMEKHEIX IPAHAX y3IaMH

PucyHok 15 — CxeMbl POCTPAHCTBEHHBIX pPelleTYaThiX KOHCTPY KU

I

Tabnuua 27

DJIEMEHTBI MMPOCTPAaHCTBCHHBIX

Cxatble U HCIIOTPY’KCHHBIC

P ACTAHYTBIC 3JICMCHTBI

KOHCTPYKLUHI 3JIEMEHTBI

[, i L, /
[osca:
o pucyHky 15, a), 6), B) l - I i
o pUcyHky 15, r), m) 0,731 - 0,731 i
o PUCYHKY 15, e) 0,641m - 0,64lm i
Packocsr:
1o pUCyHKy 15, a), 1) Hdldc  in ld(ldl) min(ix)
mo PUCYHKY 15, 6), B), T), €) Hdld - Id i
Pacnopku:
o PUCYHKy 15, 0), e) 0,80[C - - -
Mo PUCYHKY 15, B) 0,731C -
OO6o3HaueHus1, npuHATHIe B Tabnvue 27 (pucyHok 15):
[, - yCIIOBHAs JUIMHA, IPHHIMAEMas 110 Tabnuue 28;
e K03 GHUIUCHT pacuETHOM JJIMHBI packoca, MpUHUMaeMbIi o Tabrvue 29.
MpumeyaHus
1 Packockl o pUCYHKY 15, a), J1) B TOYKaxX NepecedeHus TOJKHBI OBITh CKPETUICHBI MEXTy COOOM.
2 3HaueHue lef JUISL pacIIOpOK 10 PUCYHKY 15, B) mpuBeIeHO ISl pABHOTIOIOYHBIX YTOIKOB.
3 B ckoOKax NpHUBECHBI 3HAYCHHS [ 1 1 IS PACKOCOB U3 IIIOCKOCTH IPAHH KOHCTPYKIHH.

Ta6nuua 28

KOHCTPYKHI/UI Yy3J1a IEPECCUCHU DJICMCHTOB
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peleTKn JIIEMEHTE
PacTSIHyTOM HepaboTaronemM CIKATOM
O0a cTepHS HE IPEPHIBAIOTCS ld 1,3101 0,81dl

IToanepxuBaronInil 3JIEMEHT IPEPHIBAETCS U
MepeKphIBacTCs PaCOHKOM; pacCMaTPUBACMBIN
3JIEMEHT HE MPEPHIBACTC:

B KOHCTPYKIIHSX 10 PUCYHKY 15, a) 1,31d 1,61d ldl
B KOHCTPYKIHMSX IO PUCYHKY 15, 1) (1,75-0,15m)I (1,9-0,1n)I M
Y3en nepeceueHus AIEMEHTOB 3aKPETUICH OT ld ld ld
CMEIICHUS U3 IUIOCKOCTH I'paHu (Inadparmoii u

T.II.)

O6o3nauenue, npuHsaToe B Tabnuue 28 (pucyHok 15):
n= m minld/(ld )’

rae In min u dmin - HAUMCHBIINEC MOMCHTBI HHCPILIUN CCUCHUS 110ACa U paCKOCa COOTBETCTBCHHO.
m,mi Ky

MpumeyvaHue - [lpu n < 1 un > 3 B popmyax TaOIHUIBI ClieAyEeT TPUHUMATH N = 1 U n =3 COOTBETCTBEHHO.

1
,min m

Ta6nuua 29
[Ipukpemnnenne packoca K mosicam 3HaveHHE n 3HadeHHe | o TIpH l/imin, paBHOM
1o 60 ¢B. 60 no 160 cB. 160

CBapHbIMU 111BaMH, OoJiTaMu (He Ho?2 1,14 0,54+36imin/l 0,765
MeEHEe JIBYX ), PacloOKEHHBIMH BIOJIb

packoca Csbiie 6 1,04 0,54+28,8imm/l 0,740
Omanm 6onToM 6e3 hacoOHKH ITpu r006BIX 1,12 O,64+28,8imm/1 0,820

3HAYCHUSAX

O6o03HaueHus1, MpUHATEIE B Tabnuue 29:

n - no Tabnuue 28;

| - mMHA, MPUHUMAaeMas PaBHOM: Zd - TSI paCKOCOB 110 PUCYHKY 15, 6), B), I), €); ldc mo Tabnuue 28 - s
PacKoCOB TI0 PUCYHKY 15, a), ).

MpumevaHus

1 3nauenne | o TPH 2<n<6 caeayer onpeneNaTh TMHEHHON HHTEPIIOJIALUEN.

2 [pu npuKperuIieHu: 0JTHOTO KOHIIA packoca K mosicy 0e3 (hacoHOK CBapKO# miH O0JITaMH, a BTOPOTO KOHIIA -
yepes (pacoHKY KOO PHUIMEHT pacueTHOM JUTMHBI packoca ClieyeT MPUHIMATh PaBHBIM O’S(HHd); npu

MPUKPETTICHUU 000MX KOHIIOB PACKOCOB Yepe3 PacoHKH - ud=1,0.

10.3 PacyéTHble JJMHBI KOJOHH (CTOEK)

10.3.1 PacuérHbie IMHBI [/ . KOJIOHH (CTOEK) TIOCTOSITHHOTO CEYEHHWS WM OTIENbHBIX YYacTKOB
€

CTYIIEHYATHIX KOJIOHH CIIEYET OIPENeNsTh Mo (hopmyie

I =y, (140)

rze | - 1MHa KOJIOHHBL, OTIAEIBHOIO YUacTKa €€ MM BBICOTa 3TaXa;
1 - KOOQQHIMEHT PaCYETHOIM JUIMHBL.
10.3.2 Tlpu ompenenennu ko3HGUIMEHTOB PacUETHON IIIMHBI KOJIOHH (CTOEK) 3HAYEHUS TPOIOJIBHBIX
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CHJI B JIEMEHTaX CHCTEMbI CleJyeT NPUHUMATh JJISI TOTO COYETAHUSI HArpy30K, JJIsi KOTOPOTO BBITIONHSETCS
MPOBEpPKa YCTOHYNBOCTH KOJIOHH (CTOEK) cornacHo pasgenam 7 u 9.

3HadeHnss K0O9(QUIMCHTOB PACYCTHOH IUTMHBI || ISl KOJNOHH IIOCTOSHHOIO CCYCHHs W OTACIBHBIX
YYacTKOB CTYNEHYAThIX KOJIOHH IIpU JIIOOBIX COYETaHMAX HAarpy30K IIPUHUMAIOTCS KakK I KOJIOHH
MIOCTOSIHHOTO CEYEHUS! M OTHENBHBIX YYacTKOB CTYIIEHYATHIX KOJOHH B PAcCUMTHIBAEMON KOHCTPYKLUHU IPH
COYETaHUH HArpy30K, AAIOIIEM HanOOIbIINE 3HAUYCHHUS IPOIOJIbHBIX CHIL.

[Ipu 3TOM HEOOXO0AMMO pa3nu4aTh HECBOOOAHBIE (PAaCKPEIUICHHBIE) PAMBL, Y KOTOPBIX Y3JIbl KPEIUICHHS
purenei K KOJOHHaM He UMEIOT cBOOOIBI IEPEMELICHHUS B HANIPABJICHUH, NEPIEHINKYISIPHOM K OCH KOJIOHHBI B
IUIOCKOCTH PaMbl, U CBOOOAHBIEC (HEPACKPEIJICHHBIE) PaMbl, Y KOTOPHIX Takhe MepeMeleHUs] BO3MOXKHBI (CM.
PUCYHOK 1).

10.3.3 Koadduuuentsl pacueTHON AJIHHBI i KOJNOHH (CTOCK) MOCTOSIHHOIO CEYCHHs CIICAyeT
OTIPEENSATh B 3aBUCHMOCTH OT YCJIOBHUH 3aKpeIyICHUs] MX KOHIIOB M BUJA Harpy3ku. J{jist onpenenéHHbIX cxem
3aKPEIUICHNs KOHLOB 1 BUJA HArPy3KH 3HA4CHU | puBeensl B TabnviLe 30.

Ta6nuua 30
Cxema
3aKpeIIeHUs }N l i/
KOJIOHHBI ' \' # i :r
(CTOMKM) 1 BH] \ / i
HATpY3KH ; !
Nn;“- o
mn 1,0 0,7 0,5 2,0 1,12

Koad¢ummentsr pacyeTHON AIHMHBI KOJIOHH (CTOEK) MOCTOSHHOTO CEYEHHS C YIPYTHM 3aKperuieHHEeM
KOHIIOB CJIEyeT OMpPEeNeNaTh mo GopMmyrinaM, MPUBEACHHBIM B CBOJE MPABHI IO MPOEKTHPOBAHUIO CTAIHHBIX
KOHCTPYKLUH.

10.3.4 KoapunmenTs! pacueTHON AITUHBI {1 KOJIOHH IOCTOSHHOIO CEYCHHUs B IIOCKOCTH CBOOOTHBIX
WM HECBOOOTHBIX paM MPH OAMHAKOBOM HATPY)KEHHH Y3JI0OB, PACIIOIIOKEHHBIX B OJHOM YPOBHE, CIEIyeT
omnpeaesath mo ¢popmyiaam Tabnumubl 31. B ¢cBOOOIHBIX pamMax MPH JKECTKOM KPEIUICHHH OCHOBAHHMN KOJIOHH
(0,03<p<50) 1 mApHUPHOM KPEIUIEHHH pUreieil K BEpXHUM KOHI[aM KOJNOHH B chopmynax (142) u (143)
cienyeT npuHuMath n = 0.

Tabnuua 31
CxeMa pambl [TapameTpsbl Koaddunuent pacueTHON [UTHHBI
p n
CB0OOIHBIE PaMBI 0.38
7 r =21/ 1+—=— (141
N I p=0 1 H a (14D
I FA B -
- 4
Ny N1a ¥ K +m)
L I L < k+1 K
J» II lfsﬁ 12 e 22
P~ ILZC _ n+0,56
11 w=l ros (142
k( n, +n2) o
k+1 ’
o 4 = >2
== ll == lz

24.01.2025 Cucrema TAPAHT 61




Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

24.01.2025

Bepxuuii sTax Ipu n<0,2
TR FE & k(p1+p2) 2k(nl+n2)
N Tv Iv Tv Tae ]/—
il\l; B JL\IH i\lv: k+1 k+1 — (p+0’68) n+0’22 A 143
AN I A { I A I ) : Y0.68p(p+0.9)(n+0,08)+0,1n  (143)
Cpennuit aTax
; l” IL‘ -
! iy M M npu n > 0.2
17 ToaTw k+1 k+1 ’
Hwoxanit sTax (p+0,63) Vn +0,28
= T (144)
2k(p1+p2) k(”1+”2) Vpn(p+0,9)+0,1n
k+1 k+1
YacTHble cinyyan n+0,22
p=0 010,03 110 0,2 n=2.15 n
d o & 4, = Cs. 0,2
; g T3 1=20 n+0,28
> |t | ’ "
0,03<p<50 o ___(pr063)
Y p(pr09)+01
= i, yi =
I L [
a4 ' o P HR]
P= Ot 0,03 10 0,2 n+0,22
w=120 5008
C5.0,2 71028
H= n
HecBoGoHbIE paMbl 1+0,46( p+n)+0,18pn I
. “t‘ o ,\E Bepxuuii aTax e 1+0,93(p+n)+0,71pn (145)
N i i N FA
v I § \ 4 Ll 1;:4 k‘ 0’5(p1+p2) n1+n2
I Ir ; L Ir I (""
g ’ - CpenHuii aTax
I,' Iil i3
= - 0.5(p,+p,) | 05(n+n)
Hwxuuit aTax
? ) 0,5(n +n,)
YacTHble cityyan 140,46n
¥ p=0 Il Y 140,930
I
g3
=0 Iic 3 1+0,39%
/ P71 2+ 154m
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Ju dL

—§—
| 3 4~
= 3y
N
E
Lz~

A

OO6o3HaueHus1, NpuHATHIE B Tabnunue 31:
[, I wul I -MOMCHTBI HHEPLIMH CCYCHUS PUTEIIC, IPUMBIKAIOINX COOTBETCTBEHHO K BEPXHEMY 1
S S. 1 1

HUXKHEMY KOHIY HpOBepHCMOﬁ KOJIOHHBI,

I, - COOTBETCTBEHHO MOMEHT MHEPILIUU CCUECHHUS U JJIMHA MPOBEPAEMON KOJIOHHBI:
C C
1, 11’ 12 - IPOJIETHI PaMBI;

k - yucio poneTos;

1./ 1
e o2 e 2t
nl_Icll an Iclz ,pl Z] 9p2 Ilz

o~
S~

MpumeyvaHue - [{ist kpaiiHeit KOJOHHBI CBOOOIHOM MHOTOMIPOJIETHON paMbl KOG GUITUCHT p caenyer
OTPENENIATh MPU 3HAYEHHUSX P U N KaK JIJIs KOJIOHH OJIHOMPOJIETHOU paMbl.

10.3.5 Ilpu otHomenuu H/B>6 (rae H - nonnas BeicoTa cBOOOHON MHOTO3TakHOM pamel, B - mmpuna
pambl) JOKHA OBITH IPOBEPEHA 00IIasi YCTOHYMBOCTH paMbl B LIEIOM KaK COCTaBHOTO CTEPKHS, 3aILEMIIEHHOTO
B OCHOBAaHUM U CBOOOJHOTO BBEPXY.

10.3.6 IIpn HepaBHOMEPHOM HArpy>KeHHH BEPXHHUX Y3JIOB KOJIOHH B CBOOOJHOW OJHOATaXXHOW pame u
HAJTMYUH JKECTKOTO JMCKA OKPBITHSI WA TPOJIOTBHBIX CBSI3€H MO BEPXY BCEX KOJIOHH KO3 HUIIMEeHT pacueTHOM
JUIMHBI |} - HauOOJICe HAIPYKCHHON KOJIOHHBI B IIIOCKOCTH PaMbl CJICAYET OHPECAT IO bopmyne

rae p - K09 GUUUEHT PacueTHON JUIMHBI IPOBEPSEMOIi KOJIOHHBI, BEIYUCIICHHBII 110 POPMYyriam (141)
u (142);
]c, Nc - MOMEHT WHEPIINH CEUEHHUS W YCHIINE B HamOOJee HArpyKEHHOW KOJIOHHE paccMaTpPHBAEMOM

paMbl, COOTBETCTBECHHO,

ZNi’ Z I, - cymMMmMa pacyeTHbIX YCWIMH M MOMEHTOB MHEPIMH CEYEHUH BCEX KOJOHH
paccMaTrpuBaeMoi paMbl M YETBHIPEX COCETHUX paMm (IO JBE ¢ KaXKIIOW CTOPOHBI) COOTBETCTBEHHO; BCE YCHIIHSA
CIIeZYeT OMpEAC/ATh NPH TOM K€ COYCTAHWH HATPY30K, KOTOPOE BBI3BIBACT ycmiue N B MpOBEpSeMOM

KOJIOHHE.

10.3.7 Koa¢dhunueHTsl pacueTHOH IITHHBI {1 OTICJIbHBIX yYACTKOB CTYHCHYATBIX KOJIOHH B MJIOCKOCTH
pamBbl CleyeT ONpeAeNsaTh COTJACHO NPUJIOKEHHIO M WM Ha OCHOBE PAaCUETHOH CXEeMBbl, YYUTHIBAIOIICH
(akTHUECKHE YCIOBUS 3aKpericHus KOHIOB KoyioHH ¢ yuetoMm 10.3.1 n 10.3.2.

Ipu onpeseneHiy k03hGUIECHTOB PacuETHOM JUTHHBI 1y IS CTYHICHYATHIX KOJIOHH PaM OJXHOITaXKHBIX
MIPOM3BOJICTBEHHBIX 3/1aHUI HE YUUTHIBACTCS BIMAHUE CTEIIEHU 3arpyeHMs M JKECTKOCTH COCEIHUX KOJIOHH;
IUIsL MHOTOTIPOJIETHBIX paM (C YMCIIOM IPOJIETOB JiBa M 0oJjiee) MpH HAIWYHU KECTKOTO JMCKA MOKPBITHS HIIH
MIPOIOJILHBIX CBSI3€H, CBS3BIBAIOIIMX MOBEPXY BCE KOJOHHBI M 00ECIEUMBAIOMIMX MPOCTPAHCTBEHHYIO padoTy
COOPY)KEHHS, pacieTHbIE JJIMHBI KOJIOHH CJeIyeT ONpeAessTh KaK sl CTOEK, HEMOIBMKHO 3aKpPEIIEHHBIX Ha
YPOBHE pPUTEIIEH.

HUnupopmayus 06 usmenenusix:  Ilynxkm 10.3.8 usmenen ¢ 16 sueaps 2022 2. - iameHeHue N 3
Cwm. npedbidywyto pedakyuro

10.3.8 Koadduiyentsl pacyeTHON JIUHBI {1, OTIPEICIICHHBIC Ul KOJNOHH CBOOOIHBIX OHOITAXHBIX
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(Ipu  OTCYTCTBHH JKECTKOTO IHCKa MOKPBITHS) M MHOTOATAXHBIX paM, NPH ydYeTe BIUSHHUS XapakTepa
neOopMHUPOBAHHST CHUCTEMBI IO HArpy3KOH, ClIeyeT yMEHBIIaTh YMHOXXEHHeM Ha Kod(hduimeHT W
OTIpeIEISIEMBIH TTO hopMyIIe

y=1-o1-(oss)2] " - (147)

rae ¢=0,65-0,93+0,25p%;
o=AYl+m <5 .

3)160]: 0003HaYEHO:

p=1-M /M<0,2; m=MA/NW );

)\ - YCIIOBHAsl THOKOCTh KOJIOHHBI, BBIYHCIICHHAs ¢ Y4&€TOM TpeboBanuii 7.3.2 u 7.3.3.

PacuérHble 3HaueHMsI MPOJOIBHON CHITbI N ¥ H3TH0aroIero MoMeHTa M B pacCYMThIBaeMON CBOOOTHOM
paMe cieayer onpenensaTh corinacHo 9.2.3.

3HayeHue M3ruOaroIIero MoMeHTa M ClieflyeT ONpeieNsTh Al TOro e COYCTaHUs Harpy3oK B TOM

K€ CEYCHMH KOJIOHHBI, IJie JEHCTBYeT MOMEHT M, paccmarpuBas pamMy B JaHHOM pPacy€THOM cllydae Kak
HECBOOOIHYIO.

10.3.9 PacuérHple INMHBI KOJIOHH B HANpaBICHUHM BIOJb 3AaHUS (M3 IJIOCKOCTH pPambl) CIEIyeT
MPUHUMATh PAaBHBIMH PACCTOSIHUSIM MEXKIY 3aKpeIUICHHBIMH OT CMEIICHHS M3 IUIOCKOCTH PaMbl TOUYKAMH
(omopaMu KOJIOHH, MOJKPAHOBBIX OAJIOK W MOJCTPOIMIBHBIX (epM, y3JaMH KPETUICHHsI CBSI3CH M pureiei u
T.I.) WIM ONpEAesITh HAa OCHOBE PacUeTHOH CXEeMbl, YUMTHIBAIOIIEH (aKTHYeCKHue YCIOBHS 3aKpeILUICHHS
KOHIIOB KOJIOHH.

10.3.10 PacuérHyro uMHY BETBEH IUIOCKMX OMNOP TPAHCHOPTEPHBIX Tajiepell cienyeT NPUHUMATh
paBHOI:

B TPOIOJIFHOM HAaIlPaBJICHUHU TaJIeper - BBICOTE OMOPHI (OT HU3a 0a3bl 10 OCH HIDKHETO mosica (hepMbl
uIi Oallku), YMHOXKCHHOH Ha KOI(QUIHMCHT |, ONPENCNSeMbIil KaK Ul CTOCK MOCTOSHHOTO CCYCHHS B
3aBUCHMOCTH OT yCJIOBHH 3aKpEIICHHs UX KOHIIOB;

B IIONIEPEYHOM HAaIpaBieHUH (B IJIOCKOCTU ONOPBI) - PACCTOSHUIO MEXIY LIEHTPAMH Y3JIOB; IIPU 3TOM
JOJDKHA OBITH MpoBepeHa o0Iasi yCTOWYHMBOCTH OMOPHI B IENOM KaK COCTaBHOTO CTEPIKHSI, 3allleMJICHHOTO B
OCHOBaHUH U CBOOOJHOTO BBEPXY.

10.3.11 Ompenenenne pacy€THBIX JUIMH KOJOHH (CTOEK), B T.4. CXKAThIX 3JIEMEHTOB IPOCTPAHCTBEHHBIX
peleTyaTbX KOHCTPYKIMH, C HWCIONB30BaHHEM CEePTU(UIMPOBAHHBIX MPOTPAMMHBIX BBIYHCIHTEIBHBIX
KOMITIJICKCOB BBITIONHSIETCS B TIPEAIIONOKECHUU YIPYTol paboThI CTallu 10 Heae(OpMUPOBaHHOH cxeMe.

10.4 IIpenenbHble THOKOCTH 3J1€MEHTOB

10.4.1 'mOKOCTH DIIEMEHTOB }fler/i HE JIOJDKHBI MPEBBIIATH NMPE/EIbHbIX 3HaUYEeHUM \,> IPUBEICHHBIX

B Tabnuue 32 s cKaThix 2JIEMEHTOB U B TA0NMLe 33 - is pacTSHYTHIX.

Huopmayus 06 uzmenenusx: Tabnuya 32 usmenena ¢ 5 wons 2020 2. - UameHeHue N 2
Cwm. npedbidywyto pedakyuro

Tabnuua 32

IIpenensHas rubKOCTh
OreMeHTBI KOHCTPYKIUI CXKaTBIX 3JIEMEHTOB ),

1 Tlosica, ommopHBIE PACKOCH U CTOUKH, TIEPEHAAIOIIIE OMTOPHEIE PEaKIIHH:

a) IIOCKUX (epM, CTPYKTYPHBIX KOHCTPYKIIUN U IPOCTPAHCTBEHHBIX KOHCTPYKIINH U3 180-60¢,
TpyO WK TAPHBIX YTOJKOB BEICOTOM 110 50 M

0) IpOCTPaHCTBEHHBIX KOHCTPYKIMK M3 OAMHOYHBIX YTOJIKOB, a TAKKe 120
MPOCTPAHCTBEHHBIX KOHCTPYKLHH U3 TPpyO M MapHBIX YTOJIKOB BBICOTOH cB. 50 M

2 DneMeHTbI, KpOME YKa3aHHbBIX B NO3ULMAX 1 1 7:

a) TUIOCKHX (pepM, CBapHBIX IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIUH H3 210-60,
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OJIMHOYHBIX YTOJIKOB, IPOCTPAHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKIMHA U3 TPYO U
MapHBIX YTOJIKOB

0) IPOCTPAaHCTBEHHBIX U CTPYKTYPHBIX KOHCTPYKLUUH U3 OMHOYHBIX YTOJIKOB C
OOJITOBBIMH COEAMHEHHUIMHU

3 Bepxnue nosica hepM, He 3aKpeIUICHHbBIE B IIpoIlecce MOHTaxa (MpeJebHYI0 THOKOCTD
MocJIe 3aBepIICHUS] MOHTaXa ClIelyeT IPUHUMATh 1o No3uumm 1)

4 OCHOBHBIE KOJIOHHEI

5 BropocTerneHHble KOJIOHHBI (CTOWKH (haxBepka, oHapel U T.II1.). STIEMEHTHI PEIICTKH
KOJIOHH, 3JIEMEHTHI BEPTUKAIBHBIX CBS3EH MEX/Ty KOJIOHHAMH (HIKe 0alOK KPAaHOBBIX
myTei), GaJIKK U TIPOTOHBI, C yY€TOM PabOThI HA CHKAaTHE

6 DIIEeMEHTHI CBHSeﬁ, KpOME€ YKa3aHHBIX B MNO3NLNN 5, a TaK¥XXC CTCPIKHU, CIIYKAIUC IJId
YMCHBIICHHUA paC‘-IéTHOfI JJIMHBI C)KATbIX CTep)KHCfI, U APpYruc HCHArpy>KCHHbBIC
3JICMCHTBI, KPOME YKAa3aHHBIX B NO3NLNN 7

7 CxaTble M HeHarpy>KeHHBIE 3JIEMEHTHI MPOCTPAHCTBEHHBIX KOHCTPYKITI TaBPOBOTO U
KpECTOBOI'0 CEUYECHUM, IO/IBEPKEHHBIE BO3ICHCTBUIO BETPOBBIX HArPY30K, IIPU NPOBEPKE
THOKOCTH B BEPTHKAIBHON IIIOCKOCTH

220-40,

220

180-60,
210-60¢,

200

150

O6o03Hauenwue, npuHAToe B Tabnuue 32:
N

 @ARy,
MIPUHUMATH (Pe)‘

- K03 QHIIHeHT, IPHHUMaeMBbIii He MeHee 0,5 (B COOTBETCTBYIOIIMX CIIyYasX BMECTO (y CIICAYeT

Tabnuua 33
OJeMeHTbl KOHCTPYKLUH IpenesbHas rHOKOCTH PACTSHYTHIX SIEMEHTOB ), MU
BO3JIEMICTBMH HA KOHCTPYKIHIO HATPY30K
JMHAMHYECKHX, CTaTUYECKUX OT KPaHOB (CM.
MPUITOKEHHBIX npum. 4) u
HEINOCPEICTBEHHO K JKENE3HOAOPOKHBIX
KOHCTPYKIHH COCTaBOB

1 Tlosica 1 omOpHBIE PACKOCHI IIOCKUX (hepMm 250 400 250
(BKITIOUASt TOPMO3HEIE (PEPMBI) U
CTPYKTYPHBIX KOHCTPYKIIHIA

2 DrnemeHTH pepM U CTPYKTYPHBIX 350 400 300
KOHCTPYKIHUI, KpOME yKa3aHHBIX B
nosuummn 1

3 Hwxknawue mosica 6aok U hepM KPaHOBBIX - - 150
nyTei

4 DneMeHTHI BEpTUKAIBHBIX CBA3EH MEXKIy 300 300 200
KOJIOHHAaMH (HHKe 0alloK KPaHOBBIX ITyTeH)

5 IIpouue 35eMeHTHI CBSI3EM 400 400 300

6  Ilosica u omopHBIE packoCkl CTOEK U 250 - -
TpaBepc, TATH TpaBepc OINOp JIMHUKN
3JIEKTpOTEepeiadt, OTKPBITHIX
pacipenenuTeNnbHbIX YCTPOUCTB U
KOHTAKTHBIX CETEN TpaHCIOpTa

7 DneMeHTHI ONop JIMHUH 3JIEKTponepeaayH, 350 - -
OTKPBITBIX PACHPEAETUTEIbHBIX YCTPOHCTB
1 KOHTAaKTHBIX CETeH TpaHCIOpTa, KpoMe
yKa3aHHBIX B MO3NLNAX 6 u 8
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8  DrneMeHThI MPOCTPAHCTBEHHBIX 150 - -
KOHCTPYKIMI TaBPOBOT'O M KPECTOBOT'O
cedeHuil (a B TArax TpaBepc OIop JIMHUH
3JIEKTpoIepeiadr U U3 OJUHOYHBIX
YTOJIKOB), IOABEPKEHHBIX BO3ACHCTBUIO
BETPOBBIX Harpy30K, IpH POBEPKE
ruOKOCTH B BEPTUKAIBHON INIOCKOCTH

MpumevaHus

1 B KOHCTpPYKITUSX, HE ITOABEPTAIOIIUXCSA JHMHAMUYECKIM BO3IEHCTBHSM, THOKOCTD PACTSHYTHIX DIIEMEHTOB
CJIeTyeT MPOBEPATH TOJIBKO B BEPTHKAIBHBIX TIOCKOCTSX.

2 Jlyst a51eMeHTOB cBs3eit (MO3MLUNA 5), y KOTOPBIX MPOrud o1 AeHCTBHEM COOCTBEHHOIO Beca He MPEBhIIIAeT
1/150, mpu Bo3aeiicTBUM Ha KOHCTPYKIIUIO CTATUYECKUX HArpy30K MPHHUMAIOT 7\1:500'

3 T'uOKOCTh PACTSAHYTHIX DJICMEHTOB, MOJIBEPIHYTHIX MPEIBAPUTEILHOMY HATPSDKCHUIO (TSDKH C TAJIpENaMu), He
OrpaHUYMBACTCH.

4 3HaueHus MpeeTbHBIX THOKOCTEH ClielyeT MPUHUMATh TIPH KpaHax rpynn pexuMoB padotel 7K (B mexax
MeTaiutyprudeckux mpousoacts) u 8K B coorBercteun ¢ Cl120.13330.

5 [y HUKHUX TOSICOB 0aloK U (pepM KpaHOBBIX IyTeH MpH KpaHax TPyl pexxumoB padotel 1K-6K npuanMaroT
2, =200.

6 K muHaMHYeCKUM Harpy3KaM, IPUIIOKEHHBIM HETIOCPEICTBEHHO K KOHCTPYKIIUH, OTHOCSITCSI HATPY3KH,
NPUHAMAEMbIC B pacyeTax Ha yCTalIOCTh Wi ¢ y4éTtoM kodddunmentos auaamuunoctu mo CIT 20.13330.

10.4.2 Jlns 51eMEHTOB KOHCTPYKIMI, KOTOPBIE COTJIACHO MPUIOXEHUI0 B oTHocsaTcs k rpymnme 4 B
3MaHUAX U coopykeHusx Bcex kimaccoB o [OCT 27751, sHauenue mpeaenbHON TMOKOCTH TMOBBIIIACTCS Ha
10%.

11 PacyeT JIMCTOBBIX KOHCTPYKLMA

11.1 Pacyer Ha NPOYHOCTH

11.1.1 Pacyer Ha TPOYHOCTH JHCTOBBIX KOHCTPYKIMHA (00OJIOYEK BpaileHUs), HAXONALINXCSA B
0Ee3MOMEHTHOM HAIPSKEHHOM COCTOSHUH, CJIETyeT BHIITOIHATH 10 (hopMyIie

1 2 2,22
Ry 0,70,0,70, 137, <l , (148)

yic

Il g U g - HOpMaJbHbIC HAMIPSDKEHUS IO IBYM B3aMMHO IEPIEHANKYISIPHBIM HalpaBJICHUSAM;
X y
v, - Koo HIMEHT yCI0BHiA PabOTHI KOHCTPYKIHiA, Ha3HAYACMBIN B COOTBETCTBUU C TPEOOBaHMAMM
C

CIn 43.13330.
HpI/I 5TOM a0CONIOTHBIC 3HAUEHHUS TJIaBHBIX HaHpSI)KGHI/Iﬁ JOJIKHBI OBITh HE OoJiee 3HAUCHUI paC‘{éTHBIX
COHpOTHBJ’IeHHﬁ, YMHOXXCHHBIX Ha Y
c

11.1.2 HanpsokeHuss B 0€3MOMEHTHBIX TOHKOCTEHHBIX 000JI04Kax BpalieHus (PUCYHOK 16),
HAXOAIINXCS TIOJ] JABICHUEM >KUIKOCTH, ra3a MK ChITy4Yero MaTepuana, cieyeT OnpeaAessiTh o GopMyiam:

o 2nrtcosp > (149)

62=(p/l‘—(51/l’1)r2, (150)

rae o, n o, " COOTBCTCTBCHHO MCPUANOHAJIILHOC U KOJIBLICBOC HAIIPAKCHUS,

F - MMpOCKUUA Ha OCb Z-Z 000JIOYKH ITOITHOTO paC'IéTHOFO JaBJICHHA, HeﬁCTBy}OIHCFO Ha 4acTb 000JIOUYKHA
abc (cM. pyCyHOK 16);
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I'U {3 - PaQUyc ¥ yroi, OKa3aHHbIe Ha PUCYHKe 16;

t - ToNIIHUHA 000JI0UKH;

p - pacu€THOE JaBJICHHE HA TIOBEPXHOCTh OOOIOUKH;

r,» I, - PANMyChl KDUBH3HBI B ITIABHBIX HAIPABIICHHSX CPE/IMHHOI II0BEPXHOCTH OGOIOUKH.

I
q

Pucynox 16 — Cxema o6on0ouKkH Epamenus

11.1.3 HanpsbxkeHus B 3aMKHYTBIX O€3MOMEHTHBIX TOHKOCTEHHBIX 000JI09YKaX BpPAIICHHUs, HaXOIAIINXCS
0]l BHYTPEHHUM PaBHOMEPHBIM JaBJICHHEM, CICAYET ONPEACIATh 110 GopMyiam:
VIS TUJTMHAPUIECKUX 000I09eK

51=pr/(2t); 02=pr/t; (151)
Tt cheprueckux 000I0UeK
0,~0,~Pr/(20); (152)
JUTS KOHHYECKUX 00010UeK

__pr __pr
G = . 6 =

V' 2tcosp 0 ? tcosp (153)
rIie p - pacu€THOE BHYTPCHHEE JIaBJICHHUE HA €MHHILY TOBEPXHOCTH 00OJIOUKH;
I - paiiyc CPeIUHHOMN ITOBEPXHOCTH 000J10UKH (PUCYHOK 17);
B - yron Mexay oGpasyroLiei KoHyca 1 ero oCbio z-z (CM. PUCYHOK 17).

i

A
Pucynok 17 — Cxema xonndeckoii 000J0YKH BpalieHHs

11.1.4 Ilpu npoBepke MPOYHOCTH OOOJIOYEK B MECTaX U3MEHEHHUS WX (YOPMBI WIIM TOJIIMHBI, a TAKIKE
M3MCHEHHUS HarPy3KH CIIEAYeT YUUTHIBATH MECTHBIC HANPsDKEHUS (KpaeBoil adexT).

11.1.5 Hampsokenuss u ycwiuss B 000J04YKax 000 KOHQUrypauuu CIeIyeT BBINOJIHATh B
coorBercTBuM ¢ TpeboBanmsvmu  11.1.2-11.1.4, a rake C WCHOIB30BAHUEM CEPTHOHUIIMPOBAHHBIX
HPOrPaMMHBIX KOMILJICKCOB IIPH PacyeTax Mo MPOCTPAHCTBEHHOW pacyeTHOM cXeMe.
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11.2 PacuéT Ha ycTOHYMBOCTH

11.2.1 Pacu€r Ha yCTOWYMBOCTH 3aMKHYTHIX KpPYTOBBIX MIJIMHIPHIECKHX OOOJOYEK BpaIlcHWUS,
PaBHOMEPHO CXKATHIX MapaIIeNIbHO 00pa3yroIInM, CIEAYET BRIIOIHATH M0 (popmyie

O

<l
G, Ve , (154)

TIe g, - Pacu€THOE HATPSKCHNUE B 000I0UKE;
G,,, - KPHTHYECKOE HANPSIKCHHE, PABHOC MCHBIICMY M3 3HAYCHHI \I’Ry wiu cEt / r (3mech 1 - paauyc
CPEMHHOMN ITOBEPXHOCTH 000JIOUKH; t - TONIIMHA 0005109KK) TpH +/t<300; pu r / t > 300 o, 1=cEt/r.

3naueHust K03 HUIUSHTOB \y IIpH 0<r/t<300 cnexyer onpenensaTs no Gopmyine

y=0,97-(0,00025+0,95R /E)rit. (155)

3HaueHus KOdPPHUINEHTA C CIEAYET ONPeneATh o Tadnuue 34.

Ta6nuua 34
r/t 100 200 300 400 600 800 1000 1500 2500
c 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B cnydae BHEIIGHTPEHHOTO CXKaTHA MapajuielbHO 00pa3yIomUM HIIM YUCTOTO U3ruba B IMaMeTpaIbHOM
IUTOCKOCTH MPY KacaTeNbHBIX HANPSHKEHUSX B MECTEe HaOOJbIIET0 MOMEHTA, He IpeBbIlIatonux 3Hayenus 0,07
E(t/r)’?, nanpsxenue G,., AOIDKHO OBITH YBEJIMYECHO B (1,1 —0,10]/ (51) pasa, rae ©| - HauMEHbLIEE
HanpspkeHue (pacTATHBAOLIIE HANPSDKEHHUS CUUTATh OTPULATEIbHBIMN).

HUndpopmavus 06 usmenenusix:  Iynxm 11.2.2 uzmenen ¢ 28 wons 2023 2. - ismeHeHue N 5
Cwm. npedbidywyto pedakyuro

11.2.2 B Tpy0ax, pacCunThIBa€MBIX KaK CXKaThle WJIM BHEIEHTPEHHO CXKAaTble CTEPKHU NMPU YCIOBHON

THOKOCTH A=) Ry/ E >0,65, NOIKHO OBITh BBINOJHEHO YCIOBUE r/¢<fT |/E/Ry . Takue TpyOBI Crnemyer
paccuuThIBaTh MO (hopMyJie

N2L
<1 (156
A(ac— a? bc) ’
2 2 _ 2 2,
e dg=)\" o, Hm+ DR n°, b6=4R 5 A "n;
_ Sernl 1—m
sfech O, ;= g T - KpUTUYECKHE HanpsykeHHs Tpy6 mnpu usrube. Ilpu sTOM He

TpeOyeTcs BBIIOIHSATD IPOBEPKY Ha OOIYI0 YCTOHYMBOCTh B COOTBETCTBUH € TpeOOBaHUAMHU PaA3enoB 7 u 9.
Pacuer Ha yCTOMYMBOCTH CTEHOK OCCHIOBHBIX WJIM 3JEKTPOCBapHBIX TpyO He Tpedyercs, eciu

T .
r/ tSE E/R, . Takue TpyObl CiemyeT TpOBEpATH TOMLKO HA OOIIYH0 YCTOMYMBOCTH B COOTBETCTBHH C

TpeOoBaHusIMU Pa3aerioB 7 u 9.
11.2.3 [unuaapudeckas maHelb, OmepTas Mo ABYM OOpa3yIOIIMM M JBYM IyraM HaIlpaBJISFOLICH,

2
PaBHOMEPHO CKaTas BJONIb oOpasyromux, npu b7/(rt)<20 (rae b - mMpuHaA naHenu, U3MEPEHHAs MO Jyre
HarnpasJIsIONICH ) JOKHA OBITh pacCcUMTaHa Ha yCTOWYMBOCTD KakK IIACTHHKA 1O (hopMyam:
IIpU pacyETHOM HaIpsLKeHUU <0,8R
- y
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b/t<1.9YE/s 5 (157)

P pacu€THOM HaNpsKEHUN G=Ry

b/137/Y1+500R /E . (158)

IIpu O,8Ry< (5<Ry HauOoIbIIIee OTHOIIEHHE b / t ClleAyeT onpeaeNsTs JJNHEHHOW HHTEPIIOISAIHEH.

Ecin b*/(r1)>20, To maHenb cleayeT pacCUMTHIBATH HA YCTOMUMBOCTH KaK OOONOYKY COIJIACHO
TpeboBanmsm 11.2.1.

11.2.4 Pacuér Ha yCTOWYMBOCTH 3aMKHYTOW KPYTOBOW IMIMHIPHYECKON OOOJOYKM BpalleHUs, Mpu
JEeWCTBUM BHEIIHETO PAaBHOMEPHOI'O AABJIEHUS P, HOPMAJIbHOIO K OOKOBOH IOBEPXHOCTH, CIEAYET BBINOJIHSITH
o opmyie

o,/(o,,y)<l: (159)

T1e g,=pr/t - pacu€THOE KONBLEBOE HAMPSKEHHE B 000I0UKE;
G, , - KPUTHYECKOE HAPSHKCHNUE, OpeaenieMoe o GopMymam:

pu 0,5<//r<10
0oy, 0,SSE(I)(tlr)™; (160)
npu //r>20
0o, =01 7E(t/r)*; (161)

npu 10 <1/r1 <20 HanpsokeHune G,,, CIEAYET ONPENENATh IMHEHHON MHTEPIOIALHICH.

3n1eck | - qMHA TUITUHIPHYECKON 000IOUKH.

Ta xe 000104Ka, HO yKpEIUIEHHAs KOJIBIEBBIMU PEOPAMH, PACHONOKEHHBIMH C Iarom s>0,57 Mexty
OCsSIMH, JOJDKHA OBITH paccyMTaHa Ha ycTodunmBocTh mo popmyram (159)-(161) ¢ moactaHOBKOW B HHUX
3HAYEHUS S BMECTO 1.

B arom ciyuae 0OJIKHO OBITH YJIOBJIETBOPEHO YCIIOBHE YCTOWYMBOCTH pebpa B CBOCH IUIOCKOCTH Kak
C)KaTOro CTEPKHS coriacHo TpeboBaHusM 7, 1, 3 mpu N = prs u pacuéTHON JJIMHE CTEPIKHSA Zef=1,8r; IIpU 3TOM

B CeUeHHUE pedpa ClieyeT BKIHYATh YYACTKU OOOJOYKH IIUPHUHON 65t|/E /Ry C KaXJOM CTOPOHBI OT OCH

pebpa, a yciioBHast THOKOCTh CTEPIKHS A=A Ry/ E He moipKHA peBBIIATH 6,5.

[Ipu ogHOCTOPOHHEM pedpe KECTKOCTH €ro MOMEHT MHEPIIUHU CIIEAYET BBIYUCISTh OTHOCHTEILHO OCH,
COBIIAJAIONICH ¢ ONrKalIei TOBEpXHOCTHIO O0OJIOUKH.

11.2.5 Pacu€r Ha yCTOHYMBOCTh 3aMKHYTOW KpPYTrOBOW NMJIMHIPHYECKOW OOOJIOYKH BpaIICHHUS,
MOJIBEPKCHHOW OJTHOBPEMEHHOMY JICHCTBUIO HArpy3ok, ykazanueix B 11.2.1 u 11.2.4, cnenyer BHIMOTHSTD IO

hopmyie

(Gl/Gcr,1+62/Gcr,2)/Yc§1 > (1 62)

Tac g | JOJI’KHO 6I)ITI> BBIYUCIJICHO COIJIAaCHO Tpe6OBaHI/IHM 1 1 21 Hg ) - COTJIaCHO TpeGOBaHI/IFIM
cr, cr,

11.2.4.
11.2.6 Pacuér Ha yCTOHYHMBOCTH KOHHYECKOW OOOJIOYKM BpAIICHUS C YIJIIOM KOHYCHOCTH p<60°,
ckaroii critoit N Bonb ocu (PYCYHOK 18), cienyer BBINONHATD 10 Gopmyie

NI(N_y)<l, (163)

rae N_ - KpuTHdeckas Cuita, onpesernsiemast o gopmye

N _=628tg_ r cos’p, (164)

cr
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37€Ch t - TOJIMHA 000JIOYKH;
G, - 3HAYCHNE HANPSDKCHHS, BBIYHCICHHOE COINIACHO TPEOOBAHHSIM 11.2.1 ¢ 3ameHo# paauyca r
cr,

panuycoM 7, paBHBIM
r =(0,9r +0,1 rl)/cosB. (165)

11.2.7 Pacuér Ha yCTOWYMBOCTh KOHHYECKOH OOOJOYKH BpalleHUS NpU JCHCTBHUH BHEUIHETO
PaBHOMEPHOTO JIaBJICHUSI P, HOPMaIBHOTO K OOKOBOM IMMOBEPXHOCTH, CIEAYET BBITOIHATH IO (hOopMyJIie

6,/(c,, <1 (166)

Pucynor 18 — Cxema ronuHeckoi 060/104KH Bpalienns noJ aelcTenem
NPOoACALHOrO YCHIHSA CRATHSA

31€Ch G, =pr_/t - PACYETHOE KOIBLIEBOC HANPSDKCHAE B 000MIOUKE;

G,,, - KPUTHYECKOE HANPSHKCHNE, ONpeenieMoe o Gopmye

c,,=0,55E(r,,/h)(t/r, )" . (167)

rae 7 - Paguyc, ONpeesseMblii 1o dopmyre (165);

h - BEICOTa KOHUYECKOH 000JI0YKH (MEXKTY OCHOBAHHUSIMHU ).
11.2.8 Pacu€r Ha ycTOHYMBOCTh KOHUYECKOH O0OOJIOUKU BpaIllEHUS, MMOJABEPKCHHON OJHOBPEMEHHOMY
JICUCTBUIO HATPy30K, YKa3anHbiX B 11.2.6 u 11.2.7, cnenyer BHINONHATE 110 opmyie

(NIN_+6/5,.,)y.<l, (168)

rie 3HadeHust N ¥ _ CHEeyeT BBIYHCIATE 110 (DOpMYyNiam (164) u (167).

11.2.9 Pacuér Ha ycTOHYMBOCTb IOJHOH cepuueckoil 000N0YKU (MM ee cermeHra) npu r/t<750 u
JEWCTBUHM BHEIIHETO PaBHOMEPHOTO JAABJICHUS P, HOPMAJIBLHOTO K €€ MOBEPXHOCTH, CIEAYEeT BBIIONHATH IO
dhopmyiie

o/ (Gcr’yc)fl, (169)

rue o=pr/(2f) - pacu€THOE HANPSDKEHHE;
Gcr=0,1Et/r - KpUTHYECKOE HamlpsyKeHHe, MpUHUMaeMoe paBHBIM He Oolee Ry, 31€Ch T - paguyc

CPEAMHHOHN MOBEPXHOCTHU Cephl.

12 PacuyeT 3J1eMEHTOB CTAJbHbIX KOHCTPYKLIMI HA YCTAJI0CTh

12.1 O0mue moJioxKeHus pacyera
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12.1.1 Ilpu npoeKTHPOBAHHUH CTAITBHBIX KOHCTPYKIIUH U UX 3JIeMEHTOB (0ajKy KpaHOBBIX MyTeHl, OaIKu
padoyMx IUIOLIA/IOK, SJIEMEHThl KOHCTPYKLMH OyHKEpHBIX M DPa3rpy304YHBIX 3CTaKaJ, KOHCTPYKLUHU IIOA
IOBUraTeI W [Jp.), HEIMOCPEACTBEHHO BOCIPHHUMAIOIIMX MHOTOKPAaTHO [ICHCTBYIOLIME MOJBIKHBIC,

BHOpAIMOHHEIE WIA JPYTOro BUAA HATPY3KU C KOJIMYECTBOM ITUKIIOB HATPy KCHHMA 10° u Ooee, IPUBOIAIIIHE K
SABIICHUIO YCTaJIOCTH, CJEIyeT NPUMEHSITh TaKhe KOHCTPYKTHUBHBIE pEIIeHHs, KOTOpPHIE HE BBI3BIBAIOT
3HAYUTENFHON KOHIICHTPAINY HAPSKEHUH, ¥ IPOBEPATH PACUETOM Ha YCTAIOCTb.

KonmuecTBO THMKIOB HAarpyXeHHWid CleqyeT TPUHUMATh [0 TEXHOJIOTUYECKHUM TpeOOBaHHUIM
AKCIUTyaTallHH.

Pacuér KoHCTpYKIMII HA YCTAJIOCTh CJIEAYET IMPOU3BOAUTH HA NEUCTBUE HArPY30K, YCTAHABIUBAEMBIX
cormacuo Cl120.13330.

Pacuér Ha ycTanocTs Takke cieAyeT BBIIONHSITH A1 KOHCTPYKIUN BBICOKUX COOPY>KEHUH (TUIa MayT,
OalieH M T.I.), KOTOPBIC MOJBEPraloTCs BO3ACHCTBUSM PE30HAHCHOTO BUXPEBOro BO30yxaeHus coriacHo Cl1
20.13330.

12.1.2 Pacuér Ha yCcTaJIOCTh CIIEAYET NPOU3BOAUTE 10 (hopMyJie

c
max
=l (170
Ry S - (170)
rae g - Haubonbliee 1Mo abCOMOTHOMY 3HAUCHHMIO HANPSUKCHHE B PACCUMTHIBACMOM CEUCHHH
JJIEMEHTA, BBIYHUCIEHHOE TI0 CEUYEHHIO HETTO 0e3 yuéra ko3 duimenTa TMHAMUIHOCTH U KO OUIIMEHTOB OO
b’ (Pe’
R - pacyéTHOe CONMPOTHBIICHHE YCTAIOCTH, NpUHHMaeMoe mo Tabnvue 35 B 3aBHCHMMOCTH OT
v
BPEMEHHOIO CONPOTHBICHUs CTaIX R ¥ IPYII 3IEMEHTOB M COCIMHEHHI KOHCTPYKIMH, MPUBEICHHBIX B
ul

Tabnvue K.1 (mpunoxenue K);
o - KOOQHUIHMEHT, YINTHIBAOLIMI YHUCIO UKIOB HATPYKEHHH N,

npu n>3,9- 10° IpUHEMAaEMBIii PaBHBIM o=0,77;

npu 1<3,9-10° BeraucIsIeMbIit 10 GopMyITam:
JUISL TPYIII 3JIeMeHTOB 1 u 2

0=0,064(r/10°) ~0,5(11/10%)+ 1,75 (171)

JUIS TPYTII 2JIEMEHTOB 3-8

0=0,07(n/108) ~0.64(n/108)+2.2 5 (172)

v, - k02 uIrenT, onpenenseMslii mo Tabnuue 36 B 3aBUCHMOCTH OT HAINPSDKEHHOTO COCTOSHUS U
ko3 dunrieHTa acHMMeTpUN HanpsHKEHUH p:Gmin/Gmax (316Ch G . - HAUMCHBIICE IO abcomoTHOMY

3HAQUYCHHUIO HANPSDKEHHE B PACCUUTBIBAEMOM CEYEHHMM 3JIEMEHTA, BBIYMCISIEMOE TaK K€ M IIPU TOM K€
3arpy’KE€HUHU, KaK U Gmax)‘ lpn pasHO3HAYHBIX HANPSKEHHAX g M G . 3HAYCHHE koddPumenta p

cleyeT IpUHUMAaTh CO 3HaKOM "MHUHYC".
Ipu pacuére mo dpopmyrie (170) 70mKHO OBITH BBITIONHEHO YCIOBHE o R v, <Ry
vViv— u u

Tabnuua 35
I'pynna 3HaueHne R TIpH HOPMATHBHOM 3HAYEHHH BPEMEHHOTO CONPOTHBIeHNs cTamu R, H/mm®
3JIEMEHTOB v un
1o 420 cB. 420 no 440 cB. 440 mo 520 cB. 520 1o 580 cB. 580 1o 675
1 120 128 132 136 145
2 100 106 108 110 116
3 Jlns Bcex Mapok cranu 90
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4 To xe 75
5 " 60
6 " 45
7 " 36
8 " 27

12.1.3 CranbHble KOHCTPYKIMM W HMX 3JEMEHThI, HEIMOCPEJICTBEHHO BOCHPHUHUMAIOIINE HArpy3KH C

KOJIMYECTBOM IHMKIOB HArpyXeHui MeHee 10°, clielyeT IIPOEKTHPOBATH C IIPUMEHEHHEM TaKHX
KOHCTPYKTUBHBIX PELICHUH, KOTOpPbIE HE BBI3BIBAIOT 3HAYUTEIIBHON KOHLEHTpAalMM HanpsbkeHW. B npyrux
ClIy4asiX CTaJbHbIE KOHCTPYKIUH U UX DJIEMEHTHI CIEAYET MPOBEPITh PACUETOM HA MAJIOLUKIIOBYHO YCTalIOCTh
10 MPABUJIAaM IIPOEKTHUPOBAHUSI.

Ta6bnuua 36
Hanpsokéanoe cocrostne | KospduuueHT acuMMeTpUH HANPSDKCHUH @DopMyIIbI 7151 BEIYUCIICHHS
(mnst Gmax) kodduumenta v,

PactspkeHne -1<p<0 2,5

L5—p
0<p<0,8 2,0

1,2-p
0,8< p<1 1,0
I-p
Cixarue -1<p<l 2,0
1-p

Hugopmayus 06 usmenenusix:  Pazoen 12.2 usmenen ¢ 17 ¢pespans 2019 e. - UsmeHeHue N 1
Cwm. npedbidywyto pedakyuro

12.2 PacuéT 6aj10K KpaHOBBIX MyTeil

Pacuér Ha ycranocTh 0ajJOK KpaHOBBIX IyTEH CIIEAYeT BBINONHATH corjacHo Tpebosanwsm 12.1.1 u
12.1.2 ma neiicTBHE KpaHOBBIX Harpysok, ompenensembix cornacuo CI1 20.13330. Ilpu stom cuemyer
npuHUMaTh =0,77 Ipu KpaHax TPy peKUMOB padboThl 7K (B exax MeTautyprayeckux npousBoacts) U 8K u
a=1,1 - B ocTanmpHbIX ciydasx. Pacuyer Ha yCTaloCTh BEpXHEW 30HBI CTCHOK COCTaBHBIX 0aJIOK KPaHOBBIX MyTeH
o[ IeficTBUEM KPaHOBBIX Harpy3oK, onpenensiemMbix cornacao CIT 20.13330, cieayeT BBITOTHSTE TIO popmMyIie

(0,5 |/ c;+0,36T,, +o,4oloc,y+o,50_ﬁ)/RV§1 »(173)

rae R - pacu€THOE CONMPOTUBICHHE YCTANOCTH, NPUHIMAEMOE JUIS BCEX MApOK CTaje, PaBHBIM I

0aJIOK CO CBapHBIMU U PPUKIIOHHBIMH MOSICHBIMH COCHHEHUSIMH COOTBETCTBEHHO:
IUTS CKaTO# BepXHEW 30HBI CTEHKH (CeueHHs B MPOJETe Oakn)

Rv=75 H/mm® 1 96 H/mm?;

JUTSL PACTSHYTOM BEPXHEH 30HBI CTCHKH (OMIOPHBIC CCUCHHS Hepa3pe3HbIX OATOK)
RV=65 H/mm® 1 89 H/mm?.

3uavyeHus HanpspkeHuit B oopmyrie (173) creayer onpenensats mo popmMyriam (67).

13 IIpoekTHpOBaHME CTAIBHBIX KOHCTPYKLMI € y4€TOM NPEAOTBPALLECHUSI XPYIIKOI0 pa3pyLlIeHus!
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Hnupopmayus 06 usmenenusix:  Ilynxkm 13.1 usmenen ¢ 5 uwions 2020 e. - IameHeHue N 2
Cwm. npedbidywyto pedakyuro

13.1 Ilpu mpOEKTHUPOBAaHUM CTAJHHBIX KOHCTPYKLUHMH CIIEAyeT HCKII0YaTh BO3MOXKHOCTH XPYIIKOTO
pa3pylieHHs, BOSHUKAIONIYIO BCIICICTBHE HEOIATONPUATHOTO BIMSHUS COUETAHUS CICIYIONINX (aKTOPOB:

MMOHIKEHHOW TeMIIepaTyphl, NMPH KOTOPOW CTajdh B 3aBUCHMOCTH OT €€ XHMHYECKOrO COCTaBa,
CTPYKTYPBI U TOJIIMHBI IPOKATA MEPEXOANUT B XPYIKOE COCTOSIHUE;

JEeWCTBU MTOJIBHXKHBIX, IMHAMUYECKUX U BUOPALIMOHHBIX HATIPY30K;

BBICOKMX MECTHBIX HaNpsDKEHUH, BBI3BAHHBIX BO3ICHCTBHEM COCPEAOTOYEHHBIX HArpy30K WM
nedopmanuii geraneil coequHEHMs], a TAKXKe CBApOYHBIX U OCTaTOYHBIX HAIIPSKEHUH;

KOHIIEHTPAaTOPOB HaNpsKEHUH, OPUEHTUPOBAHHBIX IONEPEK HANPAaBICHUS IEHCTBHSA PacTATHBAIOIIUX
HaIpsHKEHUH.

Hudopmayus 06 uzmenenusx: Ilynkm 13.2 usmenen ¢ 16 ausaps 2022 2. - IsmeHeHue N 3
Cwm. npedbidywyro pedakyuro

13.2 Jlns npeaoTBpalleHus XpyIKoro pa3pyluleHus KOHCTPYKIMH ClIeTyeT:

BBIOMPATH CTaJb COrIacHO TpeboBanusm 5.2 u Tabnuue B.1 (mpunoxenue B).

MIPU PACTIONOKEHHH CBApHBIX IIBOB B 30HAX JEHCTBUS PACTATUBAIOMINX HANpPsDKEHHM, MPEBHILAIOIINX
O,lRy, cllelyeT Ha3HayaTh MOBBIIICHHBIE 00BbEMBI HEPa3pyIIAOIIUX METOIOB UX KOHTPOJIS;

MIPUHUMATH MEPHI 110 CHIXKEHUIO HEOJIAroNMPHUSTHOTO BIMSHHS KOHIICHTPAIUY HAMPSDKEHUH U HAKJIeTa,
BBI3BAHHBIX KOHCTPYKTUBHBIM PEUIEHWEM WJIM BO3HHUKAIOIIMX IMPU PA3JIMYHBIX TEXHOJOTMUYECKHUX ONEpaLUsiX
(nmpaBka, TM0Ka, TMIIBOTUHHAS PE3Ka, MPOJIABIMBAHUE OTBEPCTUH U T.I1.);

n30erath MepeceueHUil CBapHbBIX IIBOB;

IIPUMECHATH BBIBOJAHBIC IIJIAHKKW W HEPA3pyHIarOIMUEe METOAbI KOHTPOJIA KaueCTBa IIBOB - IJId CBAPHBIX
COCIUHCHHI;

YUMTHIBATh, YTO KOHCTPYKLMH CO CIUIOLIIHOW CTEHKON MMEIOT MEHBIIE KOHUEHTPATOPOB HAIPSIKEHUH,
4eM PEIIETYATHIC;

HE JIOBOJUTH (DIIAHTOBBIE IIBBI JI0 OCH CTHIKA HE MEHee 4eM Ha 25 MM C KaXKJIOW CTOPOHBI - B CTBIKaX
3JIEMEHTOB, IEPEKPHIBAEMBIX HAKJIAIKaAMHU;

IpU THIBOTUHHOM pe3Ke KPOMOK M MPOAABIMBAHUM OTBEPCTUN NMPUMEHSATH HAUMEHBIINE TONIIUHBI
JJIEMEHTOB CEUYCHMUS;

KpenuTh (PACOHKHU CBs3eH, BCIIOMOTATEeIbHBIX U JAPYTUX BTOPOCTEIICHHBIX 3JICMEHTOB K PACTSHYTHIM
3JIEeMEHTaM KOHCTPYKIIUI Ha 0OJTax.

Unupopmayus 06 usmenenusix:  Ilynxkm 13.3 usmenen ¢ 16 ansaps 2022 2. - UameHeHue N 3
Cwm. rpedbidywyro pedakuuro

13.3 IIpu npMMeHEHUH B CBAPHBIX COCAMHEHUAX IPOKATA TONIIMHOM s>25 MM u3 cranei C245 u Bbie
B TaBPOBBIX M YIJIOBBIX COEJAWHEHUAX, @ TAK)KE y CBAPHBIX IIBOB C MOJHBIM IPOIUIABICHUEM, OIUH H3
3JIEMEHTOB B KOTOPBIX HUCIBITHIBAET PACTATHBAIOIINE HANpPSKEHUS MO TOJIIMHE JINCTA, U OCTAJIBHOIO MpoKaTa
ToNMMHON Oonee 40 MM BO3HMKAeT PUCK TOSBICHHS CIOMCTOTO paspyiieHus (nedekra B TpoKaTte,
oOpa3syrolerocss Mo JACHCTBHEM CBapKH, B BHUJIE CIOMCTHIX TPELIMH, MapajUle]bHBIX IUIOCKOCTH TPOKATa).
Tako#t nedexr oOHapyKUBAETCS MPH YIBTPA3BYKOBOM KOHTPOJIC KAU4eCTBa IIBOB.

BoO3HHKHOBEHHE CIIOMCTOTO pa3pylIeHHs CYIIECTBEHHO 3aBHCHUT OT (OpPMBI COCIMHEHHH W
PAcIOJIOXKEHUSI CBapHBIX IIBOB, OT pa3Mepa IBa, TOJIIHMHBI CBAPUBACMbIX JIEMEHTOB, CTEIIEHH >KECTKOCTH

COENMHEHMS M TEXHOJOTHH CBAPKH, a TaKXKe OT KaTeropHHu CIuIomHocTH mpokarta o [OCT 27772, TOCT P
54864, TOCT P 57837, TOCT P 58064.

HUngopmayus 06 usmenenusix:  [lynkm 13.4 usmenen ¢ 28 uions 2023 e. - UameHeHue N §
Cwm. npedbidywyto pedakyuro

13.4 CkJIOHHOCTH IPOKATa K CIOHMCTBIM pPa3pyLIECHUSM CIEAYET OINpPENessATh MPU HCIHBITAHUIX HA
PAaCTSDKCHHE 10 3HAYCHHUIO OTHOCHTENBHOIO CYKCHHS yy Ha o0Opa3iax, OCh KOTOPHIX HOpMallbHa K
z

MOBEPXHOCTH MPOKATa.

Hupopmayus 06 usmenenusx: — Ilynkm 13.5 usmenen ¢ 16 aunsapsa 2022 2. - ismeHeHue N 3
Cwm. npedbidywyto pedakyuro

13.5 B03MOXXHOCTB CIIONCTOTO Pa3pyIICHIS HCKITIOYACTCS COOJIIOICHUEM YCIIOBHS

S
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TAC vy, - CyMMapHBIH (QakTop pucka, %o;

v, - HOpMHpyemoe, %, 3HadYeHHE (akTopa puCKa JJIs MPOKaTa B COOTBETCTBHU C JICHCTBYIOIIUM

CTaHAAPTOM,; WZHZIS, \I’ZH:25’ WZH:35 COOTBETCTBEHHO JUIsl TPYII KauecTBa npokara Z15, 7225, Z35.

ITpu sToM mpoxkar no 13.3 H0MmKEH yIOBIETBOPATH: Ul KOHCTPYKIMH Tpynmnbl 1 1mo mpuiioxkeHuto B
(s coopyxennii kinacca KC-3 mo NOCT 27751), a Takxke mnst ¢unanueBbix coequneruit mo 15.9.10 u B
cilydae, KOTa yCHIHe HOPMalbHO K MOBEPXHOCTH JIUCTA, - TPEOOBAHUSAM TPYMIbI KauecTBa Z35; i Apyrux
KOHCTpyKIid rpynn 1, 2, 3 mo mpunoxkenuto B (mwis coopyxenmii kmacca KC-2 mo TOCT 27751) -
TpeOOBaHHUAM TpYMNIBl KadecTBa Z25; Ui KOHCTPYKUHMHA Tpymibsl 4 1o MPUIoXeHno B (mist coopykeHuit

kiacca KC-1 mo FOCT 27751) - tpeboBanusim rpymibl kauecta Z15.
PacueTHOe 3HaucHHUE ), CTIEYeT ONPEIENSTE Mo dopmye

\Vzp: \IIZ(b+ \VZTJ’_ Wzm+ \|IZ)K+ \Vzc’ ( 1 74)

THC vy, - (hopma coelMHEHHS U PACIIONIOKEHNE CBAPHBIX IIIBOB;
\p,, - TOJIIMHA CBAPHBACMOTO [POKATa;
v, - KaTer mBa;

7 CTCIICHB XXCCTKOCTHU COCAMHCHUA,

\,, - BIMSHHE TEXHOIOTHH CBAapKH (cyMMapHBI (akTop OT YHcia IPOXOA0B, OCIEI0BATETFHOCTH

HAaJIO’)KCHUS [ITBOB U TIOJIOTPEBA).
3HaueHUs Vo> Wor W Wy W, IPCAICTABIICHBI B Tabnuue 37.

PacuetHoe 3HaueHme v, MOXKET ObITh yMeHbIIeHO Ha 50% B ciywae paboThl MaTepuana Ha

CTaTUYECKOE CXKAaTHE TI0 TOJIIMHE U yBenuueHo Ha 10% - B ciayuae MEHCTBUS MO TONIIMHE TUHAMUYECKHUX WU

BHOPAIIMOHHBIX HATPY30K.

Ta6bnuua 37

<DopMa COCAMHCHUA U PACIIOJOKCHUC CBAPHOI'O 111BA, 1 o
zZ

XapakTepuCTUKU CBAPHBIX COEIUHEHUIN

®daxkrop pucka, %

CoenuHenne 0e3 HaNPsDKEHUH B HApaBIIeHUN Z
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=10
0,55 Ve
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] [l

TaBpOBOe COCAMHCHHUC C YITIOBBIMHU HMIBAMU C MMOJIHBIM HUJIN YaCTUYHBIM IIPOBapOM

=+
I 1 1 ! va ™"
== ] C | [ ] =i
CoenvHEHHE ¢ YIIIOBBIMH [IIBAMH, PACIIOIOKEHHBIMU BOJIM3U CBOOOIHOTO TOPIIA JINCTA
=+
1 0 [ Va~"
1 | 1 ]
YToBBIE COEAMHEHUS C MTOJIHBIM MTPOBAPOM
=+8
Tonmuaa nucra, S, MM, paboTaromero B Z HaIllpaBJICHAH, v, \VZTZO’2S
Bennunnaa xateTa yriioBoro IiBa, a, MM, W,
ni = Wzm_o’?)a
= 1
CTeneHb KEeCTKOCTH COCTUHEHHS, Y,
Z
Hwuzkast - Bo3MOXxHa CBOOOIHAS ycaIKa v =0
ZK
CpCI[Hﬂﬂ - YaCTUYHO BO3MOXHBI ycazuca mBa U Ileq)OpMaHI/Iﬂ KOHCprKHI/II/I \ljzm:+3
Bericokast - )kecTKOe 3aKpericHre 0e3 yCaaKH 1IBa \Vm:JrS
TexHonorus cBapku, V.
Hucno npoxoaoB Onun v,
Heckoibko v =-2
zC
ITocnemoBaTeILHOCTD [ToniepeMeHHO C OHO¥ U C APYTOW CTOPOHBI COCTUHCHHUS \l,zc——2
HAJIOKEHUS [IIBOB
Bnauane ¢ o1HOMH, 3aTeM C IpYyTrol CTOPOHBI COETUHEHUS v,
[Tomorpes be3 momorpena ‘I’zc:()
C mogorpeBoM \I,Zc—-8

14 IlpoexTHpOBaHUE COCAMHEHMUI CTATBHBIX KOHCTPYKIM A

14.1 CBapuble coeTMHEHUsI

Unupopmayus 06 usmenenusix:  Ilynkm 14.1.1 usmenen ¢ 16 sineaps 2022 e. - iameHeHue N 3

Cwm. rpedbidywyro pedakuuro
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14.1.1 Ilpu npoeKTUPOBAHNY CTATBHBIX KOHCTPYKIIMI CO CBAPHBIMU COEAMHEHUSIMH CIIEAYET:

Ha3Ha4yaTh pa3Mepbl CBapHbBIX IIBOB ¢ yuérom TtpebOomanuii 14.1.2, 14.1.4 - 14.1.6, a Tarxxke
IIPUMEHSTh HEOOXOAMMOE YHCIIO PACUETHBIX U KOHCTPYKTHUBHBIX CBAPHBIX IIIBOB;

obecrieunBaTh CBOOOIHBIN HOCTYII K MECTAM BBIIIOJIHEHHSI CBAPHBIX COEIUHEHUH ¢ y4ETOM BHIOPaHHOIO
BHJA ¥ TEXHOJIOTHH CBapKHU.

14.1.2 OCHOBHBIE THIIbI, KOHCTPYKTHUBHBIE B3JEMEHTHl M pPa3MEPbl CBAPHBIX COCAUHEHUH CleqyeT
NpUHUMATh 10 AercTBytommM HJI.

14.1.3 Ilpu BbIOOpE 3IEKTPOJOB, CBAPOYHOH MHPOBOJIOKH M (IIIOCOB CIEAYET YUYHUTHIBATH TPYIIIBI
KOHCTPYKLIHI ¥ Pacu€THbIC TEMIIEPATyphbl, YKa3aHHbIC B MPUNOXEHNAX B u .

14.1.4 Tlpu TPOEKTUPOBAHUHU CBAPHBIX COCIUHEHUN CIEAYEeT HCKII0YaTh BO3MOXKHOCTH XPYIKOTO
paspyIeHus KOHCTPYKIMIA corjlacHO TpeboBanusm pasgena 13.

Hnupopmayus 06 usmenenusix:  Ilynkm 14.1.5 usmenen ¢ 17 gpespans 2019 e. - ismeHeHue N 1
Cwm. npedbidywyro pedakyuro

14.1.5 Tlpn mpoeKTHpPOBaHUU TaBPOBBIX U YIVIOBBIX CBApPHBIX COEIMHEHHH 3JIEMEHTOB CTaJIbHBIX
KOHCprKHI/Iﬁ C paCTSII‘I/IBaIOHII/IMI/I HaHpH)KeHI/ISIMI/I B HaHpaBHeHI/II/I TOJIIIIUHBI HpOKaTa JJIs1 UCKJIFOUCHU S
BO3MOXXHOCTH CJIOMCTOTO Pa3pyIICHUS METAIIIA IO CBAPHBIM IITBOM CIIEIYET:

MPUMEHSITh CTalM JJIsi KOHCTPYKIMH rpynmbl 1 coriacHo NMPUITOXEHUIO B ¢ rapaHTHpoBaHHBIMH
MEXaHUYCCKUMU CBOf/iCTB&MI/I B HaHpaBHeHI/II/I TOJIIUHBI HpOKaTa B COOTBCTCTBUH C 135,

TIPUMEHATH CBAPOYHBIE MAaTEPHANBl ¢ TIOHKEHHOW MPOYHOCTHIO W TIOBBIMNICHHOW INIACTHYHOCTHIO;
TEXHOJIOTHYECKHE TTPUEMBI CBApKH, HAIIPABJIICHHBIE HA CHIDKEHHUE OCTAaTOYHBIX CBAPOUHBIX HAIPSIKCHUI;

0TKa3aThCsl OT IPIMEHEHHUS] OJJHOCTOPOHHETO YTIIOBOTO IIBA M MEPEUTH K IBYCTOPOHHEMY;

3aMEHATh YTIIOBBIE COEJAMHEHHUS TaBPOBBIMH W OOECIIEUHMBATh B HUX OTHOIICHHE IIMPUHBI CBeca K
TOJIIIMHE 3JIEMEHTOB HE MeHee 1;

MIPUMEHSATH Pa3JICIKU KPOMOK, 00ECIIeUHBAOIIUE CHUKEHHE 00beMa HAIUTaBIICHHOTO METaJlIa.

14.1.6 CpapHble CTBHIKOBBIE COCIUHEHHS JUCTOBBIX JETaNel CleMyeT MPOCKTHPOBATH MPSMBIMHU C
ITOJTHBIM HpOBapOM ncC HpI/IMCHeHI/IeM BBIBOJHBIX IIJIAHOK.

B MOHTa)KHBIX YCIOBHSIX HNPUMEHSETCA OJHOCTOPOHHSS CBapKa C IOABAapKOM KOpHS M CBapka Ha
OCTAIONICHCS CTAIbHOM MOJIKIAIKE.

14.1.7 Pa3mepbl CBapHBIX YTIJIOBBIX IIBOB M KOHCTPYKLHUS COEIUHEHHS JIOJKHBI YJIOBJIETBOPATH
CIIEYOIIM TPEOOBaAHUSM:

a) KaTeT YIJIOBOTO IIBa kf HE JTOJDKEH MpeBHIAaTh 1,2t, Te t - HauMeHbBITasi U3 TOJIINH CBAPHUBAEMBIX

3JIEMEHTOB;
KaTeT IlIBa, HAJOXXCHHOI'O Ha 3aKPYIVICHHYIO KPOMKY (haCOHHOTO MpoKaTa TOJIIIMHOHN t, HE MOJIKCH
npesbimats 0,9t;

Hupopmayus 06 usmenenusx:  Iloonyuxm "6" usmenen ¢ 16 ansaps 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

0) KaTer yrioBOrO IBa k_JIOMKEH YJOBICTBOPSTH TPEOOBAHMSM pacuera WM OBITh HE MEHBIIE

ykazaHHoro B Tabnuue 38.

Hndopmayus 06 usmenenusax:  Tabnuya 38 usmenena c 16 smeaps 2022 2. - UameHeHue N 3
Cwm. npedbidywyto pedakyuro

Tabnuua 38
Tun coenuHeHUS Bun cBapku MuHHMaTBHEIA KaTeT UIBA K , MM, IIPH TOMILIHE Oosiee
TOJICTOTO U3 CBAPUBACMBIX BJIEMEHTOB T, MM

4-5 6-10 11-16 17-22 123-32 | 33-40
TaBpoBoe ¢ Pyunas nyrosas, 3 4 6 10 12 16
JIBYCTOPOHHUMU aBTOMAaTHYecKas u
YTIIOBBIMU IIBAMHU; MEXaHU3HPOBAHHAS
HaXJIECTOYHOE H
YTII0BOE
YTJI0BOE U TaBPOBOE C 3 5 8 12 16 22
OJTHOCTOPOHHUMH
YTJIOBBIMH IIIBAMH
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* I1pu ycnosuu t>0,67, rie t - TonuuHa 60j1ee TOHKOrO U3 CBapUBaeMbIX d1eMeHToB. [pumeyanus

1 B KOHCTPYKIMSIX U3 CTAIM C MPEIEIOM TeKy4ecTH cBbiure 590 H/MM® MHUHUMAIBHBI KATET IIBOB CIICAYET
MIPUHAMATH 110 TEXHOJIOTHIECKAM PETJIaMEeHTaM Ha M3TOTOBIICHHE.

2 Jlnst Bcex crajielt mpH TOJIITHHE JIEMEHTOB O0ojee 40 MM MUHHUMAaIBHBIN KaTeT CBAPHOTO ITBa kf cleayer
MIPUHUMATH TI0 pacuery.

3 Ilpu rommuue Gosee TOHKOro U3 CBAPHBACMBIX 91eMeHTOB t < 0,6T, MUHIMAIBHBI KaTeT CBAPHOTO IIBa K

clleyeT NpUHUMATh 110 pacyery, Ho He Oosee 1,2 t.

B) pacyeTHas JUIMHA YTIOBOTO IIBa JOJKHA OBITh HE MEHEe 4kf u He MeHee 40 MM;

I') pacueTHas AJMHA (IAHTOBOTO IIBa JOJDKHA OBITH HE Oolee SSBfkf, 32 UCKJIIOYEHHEM IIBOB, B
KOTOPBIX YCHIIUE JICHCTBYET Ha BCEM NMPOTKCHUHM 1IBA (37€Ch B - KOOPDUIHMCHT, IPHHIMACMEIH 110 Tabnuue
39);

1) pa3Mep HaxJEeCTKU INOJDKEH ObITh He MEHee IISITH TOJIIMH Haubojee TOHKOIO W3 CBapHBaEMbBIX
3JIEMEHTOB;

HUndhopmayus 06 usmenenusx:  Ioonynxm "e” usmenen ¢ 28 uonst 2023 2. - ameHeHue N 5
Cwm. npedbidywyro pedakyuro

€) COOTHOIICHHE PAa3MEPOB KAaTETOB YIJIOBBIX IIBOB CIIEIyeT NMPUHUMATH 1:1; IPH pasHBIX TOJIIUHAX
CBapHBacMbIX JJIEMEHTOB JIONMYCKAeTCsl NPUHUMATh INBBI C HEPABHBIMH KaTE€TaMH; IPU 3TOM KaTeThl,
NpUMBIKAaONIME K 0oJiee TOHKOMY HJIHM OoJiee TOJCTOMY 3JEMEHTY, JOJDKHBI yIOBJIECTBOPSATH TPEOOBAHHUSIM
14.1.7 @) unu 6) COOTBETCTBEHHO;

Hnupopmayus 06 usmenenusix:  Iloonyuxm "xnc" usmenen ¢ 17 ¢hespans 2019 . - UsmeHeHue N 1
Cwm. npedbidywyro pedakyuro

) YIJIOBBIE IIBHI CIIEAYET BHIIOIHATH C IUIAaBHBIM IEPEX0JOM K OCHOBHOMY METAJlTy; B KOHCTPYKIHMSX,
BO3BO/IMMBIX B palilOHax C pacuéTHBIMHU TeMIlepaTypaMu Hibke MuHyc 45°C, a Takxe B ciayyasx, KOrja IjaaBHbIN
nepexoJl 00ecreunBaeT NOBBIIICHUE PACUETHOTO COMTPOTHBIICHHUS YCTAJIOCTH CBAPHBIX COCMHEHHIA.

Ta6bnuua 39
Bun cBapku pu quamerpe | llonoxenune mBa | Kosdduu- 3naueHue KOAPHUITMCHTOB ;M B, IpU
CBAPOIHON IIPOBOTOKH CHT HOPMAJTBHBIX PeXUMaX CBapKH M KaTETax IIBOB,
CILIOLIHOTO ceueHus d, MM MM
3-8 9-12 14-16 cB. 16
ABtomarndeckas ipu d =3 | B mogouxy B, 1,1 0,7
-5
B, 1,15 1,0
HwxnHee B; 1,1 0,9 0,7
B, 1,15 1,05 1,0

ABTOMaTHYeCKas U B momouxy Bs 0,9 0,8 0,7
MEXaHU3UPOBaHHAS TIPH
d=14-2 B, 1,05 1,0

Hixnaee, B; 0,9 0,8 0,7

TOPU30HTAIBHOE,

BEPTHUKAIBHOE B, 1,05 1,0
Pyunas u B nonouky B; 0,7
MeXxaHn3upoBaHHas npu d
< 1,4 unu DOpOLKOBOU Hmxnee, P, 1,0
HPOBONOKOI TOPU3OHTANBHOE,

BEpPTUKAIBLHOE,

MTOTOJIOYHOE
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Hnupopmayus 06 usmenenusix:  Iynxkm 14.1.8 usmenen ¢ 28 uions 2023 2. - ismeHeHue N 5
Cwm. npedbidywyto pedakyuro

14.1.8 11 yIJIOBBIX IIBOB, pa3Mepbl KOTOPBIX YCTaHOBJIEHBI B COOTBETCTBUH C PACUETOM, B JIEMEHTAX

2
U3 CTalnM C TpeaeioM Tekydectd 10 290 H/mm crnemyer mnNpUMEHSTh CBapOYHBIE MaTepHabl,
YZIOBIIETBOPSIOLINE YCIOBHUIM:
R >R - TIpu MEXaHU3MPOBAHHOM CBApKe;
W Wz

LIR <R <R BZ/ B, - IIPH Py4HOIi CBapKe;

— wf—

<R < - 7
RWZ RW ; RWZBZ/ B, - TIPH aBTOMATH3MPOBAHHOH CBAPKE.

( B, H B, - K03()(pUIIMEHTHI, 3aBUCALIME OT TEXHOJOIMH CBApKU M KaTeTa IIBa M ONpelessieMble 110
Tabnuue 39).

Hngpopmayus 06 usmenenusix:  Ilynkm 14.1.9 usmenen ¢ 30 uonsi 2022 2. - UameHeHue N 4
Cwm. npedbidywyro pedakyuro

14.1.9 OmHOCTOPOHHME YTJIOBBIE INBHI B YTJIOBBIX MW TaBPOBBIX COCIMHECHHUSX DJIEMEHTOB CIICIYET
MPUMEHSTh B KOHCTPYKIIMSAX HOPMAIBLHOTO M TOHM)KEHHOTO YPOBHSI OTBETCTBEHHOCTH IO KJIaCCH()UKAIUH
FOCT 27751, skcrutyaTHpyeMbIX B HearpecCHBHOM wim ciiaboarpeccuBHoOi cpene (knaccudukaius mo Cll
28.13330) B oTamIMBacMbIX TOMEMICHHSIX:

JUTSL TIPUKPETUICHHSI TPOMEKYTOUHBIX pEOEp mKECTKOCTH U Auadparm;

JUTSL TIOSICHBIX IIIBOB CBApHBIX JBYTaBPOB - B KOHCTPYKLMSX rpynm 2 U 3 (kpome Oaliok ¢ yCIOBHOI

T'MOKOCTBIO CTEHKH A, >6 |/ Ry/c I ) IpH TOJNIUHE CTCHKH { B KOJIOHHAX U CTOWKax 70 12 MM u B 6aikax 1o
w

10 MM, TIpH 3TOM clielyeT BBIOJHATH TpeboBanus 15.3.3 u 15.5.5;

JUTSL BCeX KOHCTPYKTHUBHBIX 3JIEMEHTOB - B KOHCTPYKIIMSAX TPYIIIBI 4.

OIHOCTOPOHHME YTJIOBBIC MIBBI HE CIIEAYET NPHUMEHATh 0€3 IOMOJHUTENbHBIX KOMIICHCHUPYIOUINX
TEXHOJIOTHYECKUX CBAPOYHBIX MEPONPHUSITHI, TAPAaHTUPYIOLIMX MOJTHOE NPOIUIABICHHE B KOHCTPYKIIMAX 3[aHUiM
U COOPYKEHUI:

kiacca KC-3 (TOCT 27751);

BO3BOJMMEBIX B paiioHaX C CEHCMUYHOCTHIO 8 OAJIOB U BHIIIIE;

B paliOHAX C pacueTHOW TeMITepaTypou Hike MUHYC 45°C;

B KOHCTPYKIUSX rpynm 1, 2, 3 B 3maHUAX ¢ KpaHAMH peXUMOB padboThl 7K (B 1iexax MeTauTyprudecKux
npousBocTB) U 8K mo kinaccudukanuu Cl120.13330;

B 0aJKax M PUTEJSIX PAMHBIX KOHCTPYKIIUH, paCCUUTBIBAEMBIX cOrIacHO TpeboBanusim 8.2.3, 8.2.6 u
8.2.7.

B kauecTBe JOMOJHHUTENBHBIX KOMIICHCUPYIOIIMX TEXHOJIOTHYECKUX CBAapOYHBIX MEPONPHSATHH,
rapaHTHPYIOIIMX IOJHOE IPOIUIABJIICHHE KOpPHS IIBa, CJIEAYyeT NPHMEHATh CKOC CBAapUBAaeMOW KPOMKHU
COBMECTHO C OCTAIOIIMMHCS TOAKIATHBIMH JJIEMEHTaMH B BHJC CTaIbHBIX IUIACTUH (IMOJIOC) WK
KepaMUYeCKUMHU (OpMOOOpa3oBaTesIMU OOPATHOTO (OT JIMIIEBOI MTOBEPXHOCTH) BAJIMKA IIBA. Y KA3aHHBIC IIBBI
HEOOXOIMMO BBITIOJIHSTE B COOTBETCTBHHM C TEXHOJIOTHYECKAM PETrIAMEHTOM Ha BBINOJHEHHE CBapHBIX
COCIMHEHHI C TIOATBEP)KICHHEM Ka4deCTBa IBOB MPOTOKOJIAMHU UCIBITAHUN B COOTBETCTBHUHU C TPEOOBAHUSIMHU

rOCT 23118.

Hndopmayus 06 usmenenusax:  Ilynkm 14.1.10 usmenen ¢ 17 pespans 2019 e. - UamerHeHue N 1
Cwm. npedbidywyto pedakyuro

14.1.10 IlpepsIBUCTBIE YIJIOBBIE CBapHBIE IIBHI IPH CTATHYECKOW HATrpy3Ke W M30BITOYHOW Hecyen
CITOCOOHOCTH HEMPEPHIBHOTO IIBA MHHHUMAJIBHOTO pa3Mepa CileAayeT MPUMEHSATh: IS COCOUHCHUN B
KOHCTPYKITUSX TPYIIHI 4; B PEKOHCTPYUPYEMBIX KOHCTPYKIMSX TPYIIBI 3 BO BCeX paiioHax (KpOME MMEFOIINX
pacuétHyro TemmepaTypy Hinke MHUHYC 45°C); 9KCIUTyaTHpYyeMBIX B HEarpecCHBHBIX WM CIIa00arpeCcCHBHBIX
cpenax.

Pa3Mepbl cBapHOTO 111Ba JIOJKHBI COOTBETCTBOBATh TpeboBanusaMm 14.1.7.

PaccrosiHue s Mexay ydacTKaMu CBapHbBIX IIBOB (PUCYHOK 19) He MOKHO MPEBBINIATH OIHOTO U3
sHayeHui: 200 MM, 121.‘min B CXaTOM DJIEMEHTE (z‘min - TOJIIIMHA CaMOI'0 TOHKOI'0 M3 COCIMHSIESMBIX

3JIEMEHTOB), 16¢ . B pacTsHyTOM 3JeMeHTe. B KOHCTpyKUMsAX rpymniisl 4 paccTosiHUE s yBennuuBatoT Ha 50%.
min

24.01.2025 Cucrema TAPAHT 78


https://demo.garant.ru/document/redirect/407484443/500613
https://demo.garant.ru/document/redirect/405013789/311
https://demo.garant.ru/document/redirect/70979546/0
https://demo.garant.ru/document/redirect/71692312/0
https://demo.garant.ru/document/redirect/71692312/0
https://demo.garant.ru/document/redirect/70979546/0
https://demo.garant.ru/document/redirect/71636070/0
https://demo.garant.ru/document/redirect/70611998/0
https://demo.garant.ru/document/redirect/72124262/48

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

a) Tl -1

[l s [ L] s | L]

L

6) 3 22
o .

1 -

| 1M

1| s || s }l- s £|

4 — B HAXJICCTOYHOM COCHAHHCHHH, 6—-B TaBpOBOM COCTHHEHHH
Pucynor 19 — Cxema npepuIBHCTEIX YTIVI0BBIX CBADPHEIX MBOR

HpI/I HAJIOKCHUU NPEPBIBUCTOTO IIBa CJICAYCT NPCAYCMATPUBATL IHOB 11O KOHIIAM COCAUHACMBIX yacTen
QJICMCHTOB, AJIMHA [ 1 OTOI'0 IIBAa B 3JIEMCHTAX COCTAaBHOI'O CCUCHHUA U3 IIJIACTHH AJOJI’)KHa OBITH HE MEHEE
w

0,75b, rme b - mmpuHa Goee y3K0# U3 COSTUHAESMBIX TLIACTHH.

14.1.11 YrnoBble cBapHbIC LIBBI, PACHOIOKEHHBIE 0 IEPUMETPY OTBEPCTHH WM MPOpe3eH, clemyer
NPUMEHSTh B HAXJIECTOUHBIX COCAMHEHHSX B Clydasx, npeaycmorpennbix 14.1.10, mwis nepenaun ycunuii B
IUTOCKOCTH HAaXJIECTKH, MPEJOTBPAIICHUS MMOTEPH YCTOMYMBOCTH DIIEMEHTOB HAXJECTKU MM KOHCTPYKTHBHBIX
COEIMHEHHUH JIEMEHTOB.

14.1.12 IIpoGouHble MIBBI, 3aMOIHSIONINE HAIUIABIEHHBIM METAJZIOM BCIO IUIOMAAb KPYTJIBIX WIN
HIETICBBIX OTBEPCTHH, CIEAYyeT MPHUMEHITh B HAXJIECTOYHBIX COCJWHEHUSX B CIIydasX, MPETyCMOTPEHHBIX
14.1.10, TonapkO IS NPEIOTBPAILCHUS IMOTEPH YCTOMYMBOCTH JJIEMEHTOB HAXJIECTKM WM U
KOHCTPYKTHBHBIX CO€INHEHUH 3JIEMEHTOB.

TonmmHa npo6OYHOro mIBa AOKHA OBITH: HE MEHEE TONLIMHBI t TPOCBEPIAEHHOTO WM MPOPE3AHHOI0
aneMeHTa, Ho He Oomnee 16 mm; He MeHee 0,1 mmmHBI Tipopesu wiu 3HadeHu 0,45d wmm 0,45b (rne d u b -
JMaMETp OTBEPCTHS U INMPUHA NIPOPE3H, PaBHbIE d>+8 MM U b>1+8 MMm).

Paccrosiaue Mexxay HeHTpaMu OTBEPCTHH MIIM MPOAONBHBIMU OCSMH IPOpe3ei TOKHO OBITH HE MEHEe
4d nnu 4b.

14.1.13 KomMOWHHpOBaHHBIE COEITUHEHUS, B KOTOPBIX YaCTh CIABHTAIOIIErO YCHIUS BOCIPUHHMAETCS
(PUKIHOHHBIM COCMHEHHEM, a YacTh - CBAPHBIMU IIBaMH, TIPUMEHSIOT MIPU YCIOBHH, YTO CBapKa BBIMOIHEHA
nocJie 3aTsDKKK OONITOB Ha paciueTHOE YCHITHE U ¢ TIOCIEAYIOMIECH X JOTSHKKOM MpH HEOOXOJMMOCTH.

Pacnipenenenue ycuiaus Mexay (QPUKIHMOHHBIMA W CBAPHBIMH COCJAMHCHHSMH CIIEyeT NPHUHAMATH
MIPOTTOPITMOHAIBHO MX HECYIIUM cTocOOHOCTAM. [IprMenenne B KOMOMHUPOBAHHBIX COEIMHEHUSIX O0NTOB 0e3
KOHTPOJIMPYEMOI'0 HaTSDKEHUSI, @ TAKXKE UCII0JIb30BaHNE CPE3HBIX COEANHEHUH, HE IOMYCKAeTCsl.

Hupopmayus 06 usmenenusx: — Ilynkm 14.1.14 usmenen ¢ 5 urons 2020 2. - U3meHeHue N 2
Cwm. npedbidywyto pedakyuro

14.1.14 Pacu€T cBapHBIX CTHIKOBBIX COCIMHCHHUH TPU NEHCTBUU OCEBOM CHIIBI N, MPOXOMICH depes
IIEHTP TSDKECTH COCTUHEHUS, CICIYET BRITOIHATE IO (hopMyIie

NI R, y)<1, (175)

rze t - HAMMEHbIAs U3 TOJILIMH COSINHIEMbIX 3JIEMEHTOB,;
| - pacu€rHast [yIMHA CBApHOTO IIBA, paBHAs IIOJHOM €ro AJMHE, YMCHBLUICHHOW Ha 2t, WIN HOJIHOU
w

€ro JJTMHE, €CITM KOHIIBI II1Ba BBIBEJICHBI 32 TIPEeITbl CTHIKA.
Ilpu pacuére cBapHBIX CTBHIKOBBIX COEIWHEHHM 3JIEMEHTOB M3 CTajd C OTHOIICHHUEM Ru/Yu>Ry ,

IKCILTyaTalus KOTOPbIX BO3MOXKHA M MMOCJE AOCTH)KEHUSI METAJUIOM Tpejiesia TEKYy4eCTH, a TaKk)Ke U3 CTalld C
2
npeaesioM TeKy4eCTH Ryn>440 H/mm™ B hopmyne (175) Bmecto RWy CIIeflyeT MPUHUMATE R / Yy

14.1.15 CBapHbI€ CTBIKOBbIE COEIMHEHU, BHITOJHEHHBIE B OTCYTCTBHE CIUIOIIHOTO KOHTPOJIS KauecTBa
Hepa3pyaIUMHI METOJaMH, TIPU OJTHOBPEMEHHOM JEHCTBUHU B OJJHOM M TOM K€ CEUYEHHUH 11BA HOPMAJIBHBIX g
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U g W KacaTelbHBIX 7  HAMPSDKCHHUH ClieyeT mpoBepsTh o popmyne (44 ), npuHumast B Heil
X wy WXy

O, Oy’ Gy GWY’ ’ny way’ v wy

14.1.16 Pacuér cBapHOTrO CO€JMHEHHUS C YIIOBBIMU IIBaMU, IPU ASHCTBUHU CHIIBI N, IpOXOsieit uepes3
LEHTP TSHKECTH COEAMHEHUS, CIEeAYET BBIIOIHATH Ha cpe3 (YCIOBHBIN) 10 OHOMY M3 ABYX c€4eHHui (PUCYHOK
20) o dhopmynam:

BR. __ N
mpH g =24 o METAILY MIBa 5 QRWﬂ ; (176)

BR, N
pu Ez?wf >1 1o meranny rpaHMIEI CTITABIEHHS Bk LR . , (177)

rae [ - paC‘léTHaﬂ JAJINHA IBOB B CBAPHOM COCAWHCHHU, paBHAA CyMMapHOﬁ JJIMHE BCCX €TI0 Y4aCTKOB
w

3a BBIYETOM 110 | CM Ha Ka)KIOM HEIPEPHIBHOM yUYacTKe IIBa;
Be B, " K03(GHUIHCHTBI, IPUHUMaeMbIe o Tabnuue 39.

Y

| = o MeTany HBa: 2 — Mo METANTY TPAHHIKG CTUTABNEHHS
Pucynox 20 — Cxema pacueTHEIX cedeHHH CBAPHOro COeJHHEHH C YIVIOBEIM MIBOM

14.1.17 PacueT cBapHBIX COCOUHEHUHN C YTJIOBBIMU IIBAMH MpPHU ACHCTBUUM MOMEHTa M B MIIOCKOCTH,
MEPHEHIUKYISPHON K TNIOCKOCTH PACIHONIOKEHHsI [IBOB, CJEAYET BBINOJHITH Ha cpe3 (YCIOBHBIN) MO OXHOMY
U3 ABYyX ceueHuit (cM. pycyHOoK 20) mo dhopmynam:

10 METaJTy IIBa

MI(WR_y)<l; (178)

0 MCTAJUIy I'paHUIIbI CILJIaBJICHUS

MI(WR_y)<l, (179)

rae Wf U W - MOMEHTBI COIIPOTHUBIICHHS PACYETHBIX CEUEHUH CBAPHOTO COEIMHEHNUS 110 METaJLLy 1lIBa
z

Y TI0 MeTaJUTy TPaHMIIbI CIIJIaBJIEHUS] COOTBETCTBEHHO.
14.1.18 Pacuer cBapHOTO COEIWHEHMS C YTIOBBIMH IIBaMM MpU JEHCTBUM MOMeHTa M B IUIOCKOCTH
PacCTOI0XKEeHHS ITHX IIBOB CJIEYET BBIIIOJIHATEH Ha cpe3 (YCIOBHBIN) 10 OAHOMY U3 JBYX CEUEHHH (CM. PUCYHOK
20) o dopmynam:
10 METAITy IIBa

MYPe?
(Tt 15)Ropre ™ (150)

110 METAJITy I'paHUIIbI CIIJIaBJICHUSA
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MY x*+y?

(sz +Iz )szyc B

IJie X Uy - KOOPJIMHATHI TOYKH CBAPHOTO COEJMHEHHUs, HanboJjee yaaJleHHOW OT meHTpa TsbkectH O
PpacuéTHOrO CEUYEHHUS ITOTO coeanHeHus (PUCYHOK 21);

L, 1 ;, ~ MOMEHTBI HHEpLHH pacu€THOTO CEYEeHHs CBAapHOTO COEMWHEHHS 110 METaJUTy IIBa

OTHOCHTEJBHO €T0 TJIaBHBIX OCEH X-X U Y-y, COOTBETCTBEHHO;
sz’ IZy - TO K€, 110 METaJUTy IPaHUIlbl CTUIABICHHUS.

T Ty

Tay

| Mx
Ty ——

M

a2 N__

I
I
I
|
|
I
V |
I

Pucynox 21 — PacueTHan cxemMa CBAPHOT0 COeTHHEHHH

14.1.19 Tlpu pacuére CBapHOTO COEIWHEHHUS C YTIOBBIMU IIBAMHU Ha OJHOBPEMEHHOE JEHCTBUE
npoosbHO# N 1 nonepeunoi V cuit u MomeHTa M (cM. PUCYHOK 21) NOIKHBI OBITH BBITIOJHEHBI YCIOBHUS

Tf/(waYc)Sl 1 TZ/(RWZYC)SL (182)

rae Ty n T, " HaIlpsAXKCHUA B TOUKE paC'-IéTHOFO CCUCHU CBAPHOT'O COCAMHEHUA 11O MCTAJLJTY IIIBAa U IO

MeTaJuTy TPaHHLBI CIUIABJICHHSI COOTBETCTBEHHO, OIpeielisieMble 1o (hopMyIie

’EZV(’EN Ty )+ (Tt ) - (183)

Hupopmayus 06 usmenenusx:  Ilynkm 14.1.20 usmenen c 17 gpespans 2019 e. - UsmeHeHue N 1
Cwm. npedbidywyto pedakyuro

14.1.20 Tlpu BBITOTHEHUH HAXJIECTOYHBIX COCAMHCHHMA DJJIEMEHTOB TOJIIMHOW 10 4 MM TOUYCYHBIM
ITBOM JTYTOBOW CBApKH CKBO3HOTO IPOILIABJICHHS, HECYITYIO CITOCOOHOCTh OJTHOM TOUYKH CIICIyeT MPUHUMATH
PaBHOM MEHBIIEMY U3 IBYX NPEAEIIbHBIX 3HAUCHUMN:

IpH cpese

N=0284°R_ ;(184)

IIPH BBIPHIBE

N=pdiR_, (185)

rac d - JAUaMETP TOYCYHOro ImBa B INNIOCKOCTH COCAHMHACMBIX JJIEMEHTOB, HpI/IHI/IMaCMHﬁ 110
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nercrByromum HJL;

ﬁ=1,1 IIpU CBapKe 3JIEMEHTOB PABHOW TOJIILMHBI;

p=1,9 mpu cBapke SIEMEHTOB C pasHbIMH TOJIIMHAMY, OTIMYAIOIIMMUC B 2 W Ooiee pasa; HpH
MCHBILEM OTIMYHH B TONIIUHAX 3HAYCHHUE [3 CIICAYCT IPHHIMATH 110 HHTCPIIOJISIIHIL,

t - MEHbBIIIas U3 TOJIIIMH CBAPHBAEMBIX DIIEMEHTOB.

14.2 BoaToBLIE COeTHHEHUS

Undhopmayus 06 usmenenusix:  Iynkm 14.2.1 uzmenen ¢ 5 urons 2020 2. - IameHeHue N 2
Cwm. npedbidywyro pedakyuro

14.2.1 JIns OONTOBBIX COEAMHEHHUH HJIEMEHTOB CTAJIbHBIX KOHCTPYKLHMH CIelyeT HNPUMEHSATh OOJITHI
coriacHo Tabnuuam .3 - .7, .9 (npunoxenue I).

14.2.2 BonThl ciemyer pa3Meniath COrIacHO TpeboBanusM Tabnuubl 40, mpu 3TOM B CTHIKAX U B y3/1axX
- Ha MHHUMAaJbHBIX DPAaCCTOSHHSIX, a COCAWHHUTENbHbIC KOHCTPYKTHUBHBIE OONTHI - Ha MaKCHMalIbHBIX
paccTOSHUSX.

[Ipn mpuKperuieHWH yToJiKa OJHOW TOJNKOW OoNTaMH, pa3MellaeMbIMH B IIAXMAaTHOM TOPSJKe,
OTBepcTHE, HanboJiee yIaleHHOE OT €r0 KOHIIA, CJISAYeT pa3MelliaTh Ha PUCKe, OrKakiied K 00yIIKY.

Hnupopmayus 06 usmenenusix:  Iynkm 14.2.3 usmenen ¢ 28 uions 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

14.2.3 bonTtel Kiacca TOYHOCTH A cledyeT MPUMEHATh JUIsl COEIUHEHHWH, B KOTOPBIX OTBEPCTHUS
MIPOCBEPJICHBI HAa MIPOCKTHBIN AUaMETP B COOpPaHHBIX AJIEMEHTaX, HIIH IT0 KOHIYKTOPaM B OTIEIBHBIX DJIEMEHTAX
U JIEeTaJsIX, WIK MIPOCBEPIICHBI WM MPOJIABICHBI HA MEHBIMHA JTHAMETP B OTJENBHBIX JIETANSX C TMOCIEAYIOIIEH
PacCBEPIIOBKOM 10 MPOEKTHOTO ANaMeTpa B COOPAHHBIX SIIEMEHTAX.

BonTel kitacca ToyHOCTH B B MHOTOOONTOBBIX COCAMHEHUSX CIIEAYET MPUMEHSTD Ul KOHCTPYKIUH 13

CTaJTH ¢ TIPEeroM TeKkydecTH 10 540 H/mm?.

B coenunenusix, rae 60aThl pabOTaOT NPEUMYIIECTBEHHO HAa PACTSDKEHHE, CIeNyeT IPUMEHATh OONTH
KJ1acca TOYHOCTH B min 605Thl ¢ KOHTPOIUPYEMBIM HATSDKCHUEM.

14.2.4 bonTel, UMEIOIIKME MO JIUMHE HEHAPE3aHHOW YaCTH YYaCTKH C PA3IMYHBIMU AUAMETPaMHU, HE
CIIEyeT IPUMEHATh B COEAUHEHUSX, B KOTOPBIX 3TH 00ITHI paboTalOT Ha Cpes.

14.2.5 Pe3pba Oonra, BOCIPHUHMUMAIOLIETO CHABUTAIOLIEE YCHIHE, B JJIEMEHTaX CTPYKTYPHBIX
KOHCTPYKIUI, ONOp JIMHUI 53JEKTpPONEepefauyd U OTKPBITBIX pPACHpPEIEIUTENbHBIX YCTPOWCTB, a TaKXKE B
COEIMHEHHAX IPH TOJIIHMHE HApPYXHOTO 3JIEMEHTa 10 8§ MM, JOJDKHA HAXOJIUTHCS BHE MAKeTa COEAMHAEMBIX
JJIEMEHTOB; B OCTAJBHBIX CiIydasx pe3bba Oonra HEe NOJDKHA BXOAWTH BIUIyOb OTBEpCTUSl Ooyiee 4eM Ha
IIOJIOBUHY TOJILMHBI KPAaHHETO 3JIEMEHTA CO CTOPOHBI TaKH UJIU CBBIIIE 5 MM.

Unpopmayus 06 usmenenusix:  Ilynkm 14.2.6 usmenen ¢ 28 utons 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyro pedakyuro

14.2.6 YcranoBnuBath 1aioOsl Ha 0ontel cieayet mo CI170.13330.

B pacu€rHeIX coenmuHEHHSX ¢ OoNTaMH KJIAacCOB TOYHOCTH A M B (3a UCKIIIOYEHHEM KpeIUICHHS
BTOPOCTEIICHHBIX KOHCTPYKIIMA) CIENYET MpeaycMaTpuBaTh MEphl IPOTUB CAMOOTBUHYMBAHMS Taek. PemeHus
[0 TOCTAaHOBKE MPYXHHHBIX IIai0, BTOPBIX TaeK WM JPYIHMX CIIOCOOOB 3aKpeIUICHHS TIaeK OoT
CaMOOTBHHYMBAHMSI TIOJDKHEI OBITh YKa3aHBI B pabouux depTexax craauu KM.

14.2.7 Ha cKoOIIEHHBIX TTOBEPXHOCTIX COCIUHICMBIX MeTANCH M DJIEMEHTOB (BHYTPEHHHE TPAaHH TTOJIOK
JIByTaBPOB U IIBEJUIEPOB) MO TOJIOBKH OOJITOB WM TAKHU CIIEYET YCTAaHABIMBAThH KOCHIE IIAii0ObI.

14.2.8 Jlmametp oTBepcTusi s OONTOB B dJEMEHTaX M3 IMpOKara JODKEH COOTBETCTBOBATH
npumevaHno 1 rabmusr 40.

Hngopmayus 06 usmenenusax: Tabnuya 40 usmenena c 28 uons 2023 2. - UameHeHue N 5
Cwm. npedbidywyto pedakyuro

Tab6nuua 40

XapakTepuCTHKa PACCTOSHUS | MPEJIeNia TEKyUeCTH COSIMHAEMBIX SJIEMEHTOB | PaccrosiHue npu pa3MenieHuu
0oJITOB

1 PaccrostHue MeXIly IEHTpaMu OTBEPCTHH AJ1s1 OOITOB B JIF00OM HampaBiCHHU:
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a) MUHUMAJIbHOE:

npu Ryn < 540 H/mm®

npu R >540 H/mm®

=
0) MakcHUMalIbHOE B KpaiHUX psiiaX PU OTCYTCTBUHU OKANMIISIOIINX YTOJIKOB
MIPU PACTSDKECHHUU M CYKATUH

B) MAaKCHUMAJIbHOC B CPCAHUX pAAaAX, a TAKIKC B KpaﬁHHX psaAax nmpu HaaIn4nuu
OKafIMJ'IHIOH.IPIX YTOJIKOB!:

MIpY PaCTAKEHUH
IIpU CXKaTUN
2 PaccrosiHMe OT IIeHTpa OTBEPCTHUS JJIsi O0JITA IO Kpas dJIeMEHTa

a) MUHUMAJTbHOE BJIOJb YCHIIHSA:

npu Ryn < 540 H/mm®

npu R >540 H/mm®

0) TO *Ke, TIOTIEPEK YCUIIHS:
npu 0Ope3HBIX KPOMKaX
IIPY IIPOKATHBIX KPOMKaX
B) MaKCHUMalIbHOE

I') MUHUMaJIbHOE BO PPUKIIMOHHOM COEMHEHUH MPH JIF000H KPOMKE U JIF000M
HanpaBJIeHUH yCUIINS

3 PaccTosiHHEC MUHUMAIIBHOS MCXKAY UCHTPpaAMU OTBepCTI/Iﬁ BAOJIb YCUIINA JJIA
6OJ'ITOB, pasMeIIaCMbIX B MIAXMAaTHOM MOPSAAKE

2,5d
3d

8d i 12t

16d vunu 24t
12d i 18t

2d

2,5d

1,5d

1,2d
4d unnm 8t

1,3d

u+1,5d

O6o3nauenus, npuHsThe B Tabnunue 40:

d - nuameTp oTBepcTHs I OOATA:

t - TonmmuuHa HanOoJiee TOHKOTO Hapy>KHOTO 3JIEMEHTa;

U - PACCTOSIHUE MOTIEPEK YCHITUS MEXY PAAAMH OTBEPCTHH.
MpumevaHus

MM), TJe db - muametp Oourra.

3JIEMEHTOB B CTOPOHY YMEHBIIIEHUS, O UEM JIOJKHO OBITh YKa3aHO B TIPOEKTE).

MOTNEPeK ycumus (He 1Mo 3Ur3ary).

. 2
cieayet npuHUMaTh 3d AJ1s cTanei ¢ mpenesioM TekydecTH cBbime 375 H/mm™.

TpedoBanusm 14.2.9.

1 JlnameTp OTBEpCTHii ClIeyeT IPHHAMATH: JUIs GONTOB KIacca TOYHOCTH A - d=d, ; /U1 GONTOB Kiacca

TouHocTH B B koHCTpYyKIMsix onop BJI, OPY u KC - d=db+1 MM, B OCTQJIBHBIX CITy4asXx - d=db+(1; 2 umm 3

2 B 01HOOONTOBBIX COEANHEHUSX HIEMEHTOB PEIIETKH (PACKOCOB U PACIOpPOK), KpOME TIOCTOSTHHO paboTaronux

2
Ha PacTsHKCHUE, PH TOJIIIHMHE JIEMEHTOB JI0 6 MM U3 CTaJlU C MPEJIeNioM TeKydecTu 1o 375 H/MM™ paccrosiHue
OT Kpasi 3JIeMEHTa JI0 IIEHTPa OTBEPCTHS BAOJb ycuius npuHuMaroT 1,35d (6e3 momycka npu U3roToBICHUH

3 Ilpu pa3menieHur OOJITOB B [IAXMATHOM MOPSIIKE HA PACCTOSIHUM, HE MEHEE YKa3aHHOTO B MO3NLNN 3, cedeHne
3JIEMEHTaMHU CJIEAYET ONPEEIIATh C YIETOM OCIa0JIEHHs €r0 OTBEPCTUAMHU, PACIONI0KEHHBIMY B OJHOM CEYEHUU

4 I[J'IH q)pI/IKLII/IOHHLIX COCOUHECHUI C O,[[HOI\/'I MJIOCKOCTBIO TPECHUSA MUHUMAJILHOC PACCTOSAHUC MCKIAY oontamMu

5 B coeMHsIEMBIX SJIEMEHTAX U3 CTAU C IPeIeNioM TeKydecTH 10 540 H/Mm® onyckaercs yMeHbIIeHHE
paccTosiHUS OT IEHTpa 0oJITa JI0 Kpast SJIEMEHTA BIIONb YCHIIMS 1 MUHUMAJIBHOTO PACCTOSHUS MEXTY IICHTpaMH
OOJITOB B CITyJae pacdera ¢ y4eTOM COOTBETCTBYIOMHX KOA((DHUIIMEHTOB yCIIOBUH PabOTHI COETMHEHHUN COTIIACHO

14.2.9 PacuérHoe ycuiue, KOTOPOE MOXKET ObITh BOCIPUHSTO OJHUM OOJITOM, B 3aBHCUMOCTU OT BHJIA
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HANPSHKEHHOTO COCTOSIHUS CIIEIYET ONPEACTSATh 0 (GopMyJiaM:
IIpH cpese

Nbs:RbsAbnsYb’Yc; (1 86)
IIpu CMATUA

Nyy=Ro,d, > tysy, s (187)
pU pacTAKCHUN

N.=R A . (188)

bt bn

rue Rbs, Rbp, Rbt - pacu€THBIC COITPOTUBIICHUS OJTHOOOJITOBBIX COCTUHCHHUIA;

A m A - IIOM@ANHN CEYCHHH CTEPXKHA Gonra OPYTTO M Pe3bOOBOH YaCTH HETTO COOTBETCTBEHHO,
n

npuHEMaeMble cornacuo Tabnuue IM.9;
n_- 9UCIIO PAacYETHBIX CPE30B OJHOTO OOIITA;
S

db - Hapy>KHBIH JUaMETP CTEP>KHS 00JITa;

Zt - HauMCHbIOasA CyMMapHas TOJOIMHA COCAUHACMBIX JJIEMCHTOB, CMHHAC€MBIX B OJHOM

HAaIpaBJICHUH;
Y. - K03 GUITUEHT yCIOBHiA pabOTHI, onpeaessieMblil mo Tabnuue 1;

Yy " K03 pUIHEHT yCaoBUi pabOTEI GONTOBOTO COEAMHEHHMs, ONpemelsseMbii mo Tabnuue 41 u

npuHUMaeMbli He Ooiee 1,0.

Undhopmayus 06 usmenenusix: Tabnuya 41 usmenena c 28 uons 2023 2. - UsmeHeHue N 5

Cwm. npedbidywyto pedakyuro

Tabnwuua 41

XapaKTepI/ICTI/IKa COCOUMHCHUA

Koaddumuent ycnosuii padoTs
COCTMHCHHS y,

1 MHOro0o0sTOBOE B pacyerax Ha Cpe3 U CMsITHE IIpU O0NITax:
a) KJ1acca TOYHOCTH A
0) KJ1acca ToUHOCTH B

2 OaHO00ITOBOE U MHOTOOOJITOBOE B pacuere Ha cMsitue npu a = 1,5d m s = 2d

2
B DJIEMEHTaX KOHCTPYKIIMU U3 CTaIIU C TIpe/ieioM TeKydectu 1o 540 H/mm

0,9
0,8

O06o03Ha4eHMSI, TPUHATHIC B Ta0OwIe 41:

d - nuameTp oTBepcTHA A OoTa:
S - PacCTOSHUE BAOJb YCUIINS MEXKIY LIEHTPaMU OTBEPCTHH.
MpumeyvaHus

Tabnvue 40 koadpunmeHt ¥, CICIYCT ONMPECNATh IMHCHHO! HHTEPIOMALUCH.

a - paCCTOSAHUC BAOJIb YCUIIMA OT Kpas 3JICMEHTA 10 LECHTPa OMyKaMIIero OTBCPCTUS:

1 Koaddumnuentsl, ycraHoBneHHbIC B MYHKTaxX 1 u 2 HacTOsICH TaOIUIIBI, CIEAYET YUYUTHIBATH OJJHOBPEMEHHO.
2 [pu 3HaUEHHSX PACCTOSHUI a U S. IPOMEKYTOUHBIX MEXK/Y YKa3aHHBIMU B ITyHKTE 2 HACTOSAIICH TaOIUIIBI U B

14.2.10 Ilpu peiictBuu Ha OONTOBOE coenWHEHHE CHIIBI N, MPOXOASIIEH uepe3 MEHTP THKECTH
COEAMHEHMS, paclpeiesieHle 3TOM CHIIbl MEXIy OOoNTaMH CleAyeT NPUHUMAaTh paBHOMEPHBIM. B 3TOoM ciryuae

YHUCIIO OONTOB B COETUHEHHUH CIIEIYET ONPENENSITh Mo (hopmMyIie

n>NIN. . (189)
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rae Nb i, - HAUMEHbIIEE U3 3HA4YCHUI Nbs, Nbp 51 th, BBIYMCIIEHHOE COTJIACHO TPeOOBaHUIM

14.2.9.

B ciydasx, Korja B CThIKE paccTosHue | Mexay KpaHUMH OOJTaMH BIOJIb CABHTAIOILICTO YCHIIHS
npesbimaet 16 d, 3Hauerue n B popmyrie (189) cnenyer yBenuuuBath myTeM JeieHus Ha KO3DHUIIUSHT p=1-
0,005(//d-16), npuanMaemMbIii paBHBEIM He MeHee 0,75. DTo TpeboBaHNE HE YUUTHIBACTCS MPU NEHCTBUH YCHIIUS
10 BCeH ITMHE cCoemnHEHNs (HapuMep, B TIOSICHOM COCITUHCHUN OaJIKH ).

14.2.11 llpu nefictBuE Ha OONTOBOE COSAMHEHHWE MOMEHTA, BBI3BIBAIOIIETO CABHUT COEAMHIEMBIX
AJIEMEHTOB, paclpe/ie]ieHne YCIINH Ha OOITHI ceIyeT MPUHUMATE MTPOMOPIIMOHANIBHO PACCTOSHUSAM OT LIEHTpa
TSOKECTH COSMHEHUS 0 pacCMaTpUBAEMOro 00Ta.

Ycunue B HanOosee HarpyKeHHOM 0oITe Nb’max HE JIOJDKHO TPEBHINIATh MEHBIIETO U3 3HAaYeHUH N

oo HI N, BBIYHCICHHBIX COMNIACHO TPEOOBAHUAM 14.2.9.
s p

14.2.12 Ilpn ogHOBpEMEHHOM JIeHCTBIH Ha OOJNITOBOE COEAWHEHHE CHIIBI I MOMEHTA, JEHCTBYIOIINX B
OZIHOM TUIOCKOCTH M BBI3BIBAIOIIMX CIBHUI COCAMHSEMBIX O3JIEMEHTOB, OONTHI CIEAyeT IMPOBEPATh Ha
paBHOEliCTBYOIIEe ycunre. B Hanbosee Harpy)keHHOM OOJITe, OHO HE JOJDKHO MPEBBINIATH MEHBILIETO M3
3HA4CHWA N, Wi Nbp, BBIYHCIICHHBIX COTJIacHO TpeboBanusm 14.2.9.

14.2.13 Ilpu omHOBpeMEHHOM AEWCTBMU Ha OONTOBOE COEAMHEHHE YCHWIINMH, BBI3BIBAIOIINX Cpe3 U
pacTshkeHue OONTOB, HauOoliee HAMpsDKEHHBIN OonT, Hapsay ¢ mpoBepkod mo dopmyne (188), craemyer
MPOBEPATH 1O PopMyIIe

V(NN P+ (NN, <1 (190)

rae Ns u N - ycunus, NeiCTBYIOIIIe Ha 00T, Cpe3bIBalOlIee U PACTATUBAIOIIEE COOTBETCTBEHHO;
N . N, - pacdyeTHbIC YCUIIHsI, ONPEALIAEMBIC COITITACHO TpeboBanmsm 14.2.9.

14.2.14 B kpeluieHHSX OJHOTO dJIEMEHTa K JPYroMmy 4epes3 MpPOKIAIKH WIM HHBIC MPOMEXKYTOUYHbIC
JNIEMEHTHI, a TAaKXKe B DJIEMEHTaX C OJAHOCTOPOHHEH HAKJIAJKOW YHCIIO OOJITOB MO CPaBHEHHIO C PacyeToOM
cnenyer yBenuuuBath Ha 10%.

IMpu KperuieHHUsX BBICTYMAMONIMX TOJOK YTOJIKOB MM IIBEJUICPOB C TOMOIIBIO KOPOTBIIMICH YHCIIO
0O0JTOB, NPUKPEIUIIONMX KOPOTHII K JTOW IOJNKE, IO CPaBHEHUIO C pEe3yJbTaToM pacuéra Cleayer
yBenuuuBath Ha 50%.

14.2.15 ®dynnamenTHbIe (aHKEpHBIC) OONTHI CIeAyeT IPoBepsATh cornacHo Tpedosanusm Cl143.13330

14.3 ®puKUHOHHbIE COeTUHEHUS
(Ha 00JITaX ¢ KOHTPOJIUPYEMbIM HATSIZKEHUEM)

Hngpopmayus 06 usmenenusix:  Ilynkm 14.3.1 usmenen ¢ 5 uronsn 2020 . - UIsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

14.3.1 q)pI/IKI_II/IOHHBIe COCOUHCHUS, B KOTOPBIX YCUIINA NEPCAAIOTCA UCPE3 TPCHHUEC, BO3HUKAIOMICE I10
COIMpUKACAOIMINMCA MMOBCPXHOCTAM COCIUHACMBIX  DJICMCHTOB BCJIICACTBUEC HaTsOKCHUA OontoB C
KOHTPOJIMPYCMbBIM HATAKCHUCM, CIICAYCT IPUMCHATDL:

B KOHCTPYKIMAX M3 CTAalH C IpEe]oM TeKydecTH cBbime 375 H/MM® M HemocpencTBEHHO
BOCTIPHHUMAIOIIUX TOABHKHBIE, BUOPALIMOHHBIE U APYTHE AMHAMUYECKHE HArPy3KH;

B MHOTOOOJITOBBIX COEJUHEHUSX, K KOTOPHIM MPEAbSBISIOTCS MOBHILICHHBIE TPEOOBaHMSI B OTHOLICHUH
orpaHnueHHs Ae()OpPMaTHBHOCTH.

Unupopmayus 06 usmenenusix:  Ilynkm 14.3.2 usmenen ¢ 28 utons 2023 2. - IsmeHeHue N 5
Cwm. rpedbidywyro pedakuuro

14.3.2 Bo (pUKIMOHHBIX COEIUHEHUSX CIIEAYyeT MPUMEHATh OONTHI, TaKKM W IIAHOBI COTrIacHo
TpeOoBaHUAM 5.7 ¢ yBETHMYSHHBIMU pa3MepaMU I'OJIOBOK U TaeK ¢ COOTBETCTBYIOIIMMHE LIali0aMu.
BonTsl crieyer pa3memars corinacHo tpedoBanusM Tabnuusl 40.

Hnupopmayus 06 usmenenusix:  Ilynkm 14.3.3 usmenen ¢ 28 urons 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyro pedakuuro
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14.3.3 PacuérHoe ycuiue, KOTOpoe MOKET OBITh BOCTIPHHATO Ka)KION MIIOCKOCTHIO TPEHUS HIIEMEHTOB,
CTSHYTBIX OJJHUM OOJTOM C KOHTPOJIHUPYEMBIM HATSKCHUEM, CIIETyeT ONpeneisTh o Gopmyre

Qbh:RbtAbn w v (191)

rae R - pacyérHoe CONMPOTHBIICHHE PACTSKCHHIO OXHOGONTOBOrO COCAMHEHHS, ONPENCIIeMOe

coryiacHo TpeboBaHusM 6.5;
Abn - TUTONIA/Ib CeYeHUst OouiTa 1o pe3nbe, mpuHuMaemas corstacHo Tabnuvue .9 (mpunoxenue I);

- K03 QUUHMEHT TPeHHUS], IPUHUMACMBIH 110 Tabnvue 42;
Y " K03 GHUIUECHT, TPUHUMAEMBbIi 1o Tabnuue 42.

Tabnuua 42
Crioco6 o6pabotku (ounctkn) | Koaddumment Koadpumnuent v, TP KOHTPOIIE HATSDKCHIS 00J1TOB TIO
COCMHACMBIX HOBECPXHOCTCH TpeHHA MOMEHTY 3aKpy4YUBaHUs IIPH Pa3HOCTH HOMHHAIBHBIX
JMaMEeTPOB OTBEPCTHUIl U OONTOB §, MM, IIPU HArpy3Ke
JUHAMHUYECKON §=3-6; JUHAMU4eCKOH §=1;
CcTaTUYecKo §=5-6 cratuueckoit g=1-4
1 JIpobemérHbIi min 0,58 1,35 1,12
IpoOecTpyHHBINA ABYX
MOBEPXHOCTEH Oe3
KOHCEPBaLUH
2 T'a3omnaMeHHBIN IBYX 0,42 1,35 1,12
noBepxHOCTel Oe3
KOHCEPBaLIUH
3 CranbpHBIMHM IIETKAMU 0,35 1,35 1,17
JIByX TIOBEpXHOCTEH 0e3
KOHCEPBaLUH
4  be3 00paboTku 0,25 1,70 1,30
MpumeyaHue - [lpu koHTpoNIE HATSIKEHHS OONITOB 110 YUy OBOPOTA TAHKH 3HAYCHHUS y, CIICAYET YMHOXKATh
Ha 0,9.

14.3.4 Tlpu neiictBun Ha (QPUKIMOHHOE COEIUHEHHE CHIIBI N, BBI3BIBAIOIICH CABHUI COEAMHIEMBIX
AJIEMEHTOB W TPOXOSINEH Yepe3 IEeHTP TSHKECTH COCTUHCHHS, PACIIPENEIICHUE 3TOM CHIBI MEXIy OONTamu
ClielyeT MPUHUMATh PaBHOMEPHBIM. B 3TOM ciyyae 4mciao OONTOB B COSAMHEHUM CIICAYET ONPEACIATh I10
dopmyne

n>NIQ, Ky, v.). (192)

rae O, - pacuéTHoe ycuime, onpezensemoe mo popmyrie (191);

K - YHCJIO TUIOCKOCTEH TPEHHSI COSTUHAEMBIX JIEMEHTOB,;
v, - KOOGQUIUMEHT yCIIOBHii PabOTEI, IPUHIMACMBIA 110 Tabnvue 1;

Yy - KOA(PGUITMEHT YCIOBUN pabOThl (PPUKIIMOHHOTO COCTUHCHHS, 3aBUCSIIMNA OT YKCIa N OONTOB,

H606XOILI/IMLIX I BOCTIPUATHA PACUCTHOTO YCUIIUA, U HpHHI/IMaGMHﬁ PaBHBIM:

0,8 mpun<35;
0,9 mpu 5<n<10;
1,0 npu n>10.

14.3.5 Ilpu aeiicTBuu Ha (HPUKIMOHHOE COCAMHEHHE MOMEHTA WM CHJIBI 1 MOMEHTA, BBI3BIBAIOIIHX
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CABHUI COEIMHSEMBIX JJIEMEHTOB, PACIpellelieHne YCWIMA MeXIy OONTaMH cJenyeT MPHUHUMATh COTJIACHO
14.211u14.2.12.

Hnupopmayus 06 usmenenusix:  Iynkm 14.3.6 usmenen ¢ 5 uons 2020 2. - IameHeHue N 2
Cwm. npedbidywyto pedakyuro

14.3.6 Ilpu neiictBuM Ha QPUKIMOHHOE COCIWHEHHE IMOMMMO CHIIBI N, BBI3BIBAIONICH CABHT
COCTMHSEMBIX JJIEMEHTOB, CHWIbI F, BBI3BIBaIOIICH pacTspkeHme B OonTax, 3HaueHHE KOdPHUImeHTa Yo

ompeenseMoe coriacHo tpedoanusM 14.3.4, crenyeT yMHOXKaTh Ha KOI(PQUIHEHT (1-N, /Pb), rae N, -
PACTATMBAIOILIEE YCHIINE, PUXO/AIICECS Ha OMH OONT, P - yCHIINE HATSOKCHUS O0ITa, IPHHAMAEMOE PABHBIM
Pb:RbtAbn'

14.3.7 Inametp Oonta BO (hpUKIIMOHHOM COETUHEHHH CIIETyeT IPUHUMAThH IIPH YCIOBUU z t<4d, ,rae
Zz - CyMMapHas TONIIUHA COCAMHACMBIX JIIEMCHTOB, CIABHIACMEIX B OJHOM HANPABJICHWH, d, - JHAMETpP

Oounra.

Bo ¢GpuKUMOHHBIX CcOeAMHEHMAX C OONBIIMM 4YHCIOM OOJNTOB HMX JOUaMeTp cJedyeT Ha3HayaTb
BO3MOHO OOJIBILINM.

14.3.8 B mpoekTe OOKHBI OBITH YKa3aHbl MapKH CTalld U MEXaHWYECKHE CBOicTBa OONTOB, rack u
maild u obo3nadenuss HJI, MO KOTOPBHIM OHHM JIOJDKHBI IOCTaBISITBCS, CHOCOO OOpabOTKH COCIHHSEMBIX
TMOBEPXHOCTEH, 0CeBOE ycmue P, IPHHUMAeMOe COTTaCHO 14.3.6.

14.3.9 Ilpu mnpoektupoBaHuM (PUKIMOHHBIX COCAUHEHHUH CJeayeT 00ecre4rnBaTh BO3MOXKHOCTh
CBOOOJIHOTO JOCTYTA JUI YCTAaHOBKU OOJITOB, TUIOTHOTO CTATHBAHUS MakeTa 0OJITaMU M 3aKpYUYHBAHUS TackK C
IIPUMEHEHUEM THHAMOMETPUYECKUX KIIFOUEH, TallKOBEPTOB U JIp.

HUnupopmayus 06 usmenenusix:  Ilynkm 14.3.10 usmenen ¢ 28 wons 2023 2. - UsmeHeHue N 5
Cwm. npedbidywyro pedakyuro

14.3.10 J1nst 601TOB ¢ KOHTPOJIUPYEMBIM HATSKEHHEM C YBEJIIMUCHHBIME pa3MepaMH TOJIOBOK M TaeK U
IpU Pa3HOCTH HOMWHAIBHBIX TUAMETPOB OTBEpCTHS M OonTa He Oojee 3 MM, a B KOHCTPYKIHSIX M3 CTaJH C

BPEMEHHBIM CONPOTUBIEHHEM He Huke 440 H/MM’ - He Gosee 4 MM, yCTaHABIMBAETCS OJIHA MIAH6A IO TaliKy.
14.3.11 PacuéT Ha IPOYHOCTH COCAMHSEMBIX DJIEMEHTOB, OCIA0JIEHHBIX OTBEPCTHIMHU BO (YPUKIIMOHHOM
COCIMHEHHH, CIIEYET BBIMOJIHATH C YY€TOM TOTO, YTO ITIOJIOBHHA YCWIIHS, PUXOMASIIETOCs Ha KaKABIH 00T,
nepeiana cuiiaMu TpeHus. [Ipu 3ToM poBepKy OCIIA0JICHHBIX CEUCHHM CIeyeT BBIOJIHSTh: MIPH MOJIBUKHBIX,
BHOPAIMOHHBIX U JAPYIHX JWHAMUYECKHX HATPY3KaxX - IO IUIOM[AJH CCYCHHS HETTO A ; NPH CTATHYCCKUX

Harpyskax - 1o IOy ceueHus: opyrro A (mpu AHEO,SSA) 60 10 YCIIOBHOM TIOIIA TN Aef=1,18An (ipu
An<0,85A).

14.4 IlosicHble coeTUHEHHUS B COCTABHBIX 0ajJKax

14.4.1 Cpapnble U (QPUKIMOHHBIC TMOSCHBIE COCJUHCHHUS COCTaBHOW JBYTAaBPOBOH OajKé ClieayeT
paccuuThIBaTh 10 popmysnam Tabnuubl 43.

[Ipn orcyTcTBUMHM TOMEpedHBIX pedep KeCTKOCTH JUIsl TMepefadd HEeTOABM)KHBIX COCPEAOTOYEHHBIX
Harpy30K, IPUJIOXKEHHBIX K BEpXHEMY TMOSCY, a TaKXKe MPH NPUIOKEHHH HETOABIKHOW COCPETOTOYEHHON
Harpy3ku K HIDKHEMY IIOSICY HE3aBUCHMO OT Halu4dus pedep KECTKOCTM B MeCTax IPHIIOKCHHS Harpys3Ku
MOSICHBIE COEIMHEHUS CIIelyeT PACCUMTHIBATh KaK JUIS HOJABMKHON HAarpy3KH.

CapHble IIBBI, BBIOJHEHHBIE C TPOBAPOM Ha BCIO TOJILIMHY CTEHKH, CJEAyeT CUUTaTh
PaBHOIPOYHBIMH CO CTEHKOIA.

Tabnuua 43
Xapakrep ITosicHBIE coeTMHEHUS @opMyJIbI 1J1 pacuéra MOsSCHBIX COCAMHEHUH B
Harpy3Ku COCTaBHBIX Oalkax
Henoasmxuast Caapueble T/(n B fk R, fYC)Sl (193)

Tinp kR y)<l (194)
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OpUKIIMOHHBIE T s/ (QthYc)fl (195)

ITonBuxnas CaapHble (IByCTOPOHHHE IIIBBI) ]sz +72

<1 (196
2B kiR, 1t (196)

yr+v2
<l (197)

2 B zkwazYc B

(DpI/IKI_II/IOHHLIC s T2 + (12 VZ
—K::::§1(W$

Qbthc

OO6o3HaueHus npuHsTHIe B TAbnvue 43:

T=QS/I - cosuraronee nosic yCuine Ha eIWHUILY JUIMHBI, BEI3bIBAEMOE MONepeyHoi cuoit Q (31ech S -
CTaTUYECKUI MOMEHT OpYyTTO Mosica OaKu OTHOCHTEIFHO HEHTPAJIbHOM OCH);

N - YKCJIO YIJIOBBIX MIBOB: MPH JBYCTOPOHHUX IIBAaX N = 2, IPHU OJHOCTOPOHHHUX N = 1;
Qbh, K - apameTpsl, onpeneisemsie mo 14.3.3, 14.3.4;
V=yy,F /| ;- AaBICHHE OT COCPELOTOUCHHOrO Ipy3a F Ha CAMHHUILY JUIMHBI, ONPEACISIEMOE C y4ETOM

TpeGoBanni 8.2.2 1 8.3.3 (1151 HEMOABIKHBIX IPY30B y b
v ¥y, - KOODOHUIMEHTEI HAZIEKHOCTH 110 HArPy3Ke, IPHHUMACMEBIC 110 CM 20.13330;

S - IIar MOSICHBIX OOJITOB:

o, - Ko3pOUIMenT, npuHIMaeMblil paBHBIM: =0,4 Ipu Harpy3Ke 1o BepXHEMY MosiCy OaiIKu, K KOTOPOMY
MPUCTPOTaHa CTeHKAa, U g=1,0 P OTCYTCTBUH MPHUCTPOKKN CTEHKH WIIH TIPH HATPy3Ke 10 HIDKHEMY TOsICY.

1442 B Oankax ¢ (PUKIMOHHBIMH TIOSCHBIMH COCIMHCHUSMH C MHOTOJMCTOBBIMU TOSCHBIMHU
NaKeTaMl MPHKPEIUICHHE KaXKAOr0 M3 JIMCTOB 332 MECTOM CBOETO TEOPETUYECKOrO OOphIBa CIIEAyeT
pacCUYMTHIBaTh Ha TIOJIOBHHY YCHIJIHS, KOTOPOE MOXKET OBITh BOCIPHHSITO CeYeHHMEeM mucTa. [IpukperuicHue
KaXKJIOTO JINCTA Ha YYaCTKE MEXIy NEeHCTBUTEIHLHBIM MECTOM €ro OOphIBa M MECTOM OOpBIBA MPEABIIYIIETO

JIMCTa CJICAYET paCCUUTBIBATh Ha IMOJTHOC YCUIIUE, KOTOPOEC MOXKET OBITh BOCIIPUHATO CCUCHUEM JIUCTA.

15 TpeGoBaHus M0 NPOEKTHPOBAHMIO 3TaHUI, COOPYKEHHI U KOHCTPYKIM I

15.1 Paccrosinus MeskaAy TeMnepaTypHbIMU IIBAMH

Paccrostuns 1 MCKAY TEMIICPATYPHBIMU MIBAMH CTAJIbHBIX KapKaCOB OAHO3TAKHBIX 3,[[3HI/II>1 n

COOPY)KEHHH He JTOJDKHBI PEBHIILIATh HANOOJBIINX 3HAUCHNUH / , IpUBEICHHBIX B TA0nvLe 44.
u

IIpu mpeBbimieHnn Oosiee yeM Ha 5% mnpuBeneHHBIX B Tabnuvue 44 paccrosHHM, a Takke Mpu
YBEJIMUEHUH JKECTKOCTH KapKaca CTCHAMH WM JAPYTMMH KOHCTPYKIMSMH B pacdeTe CIIeAyeT YYUTHIBATh

KIIMMATUYCCKUC TCMIICPATYPHBIC BOSI[GI\/'ICTBI/ISI, HEyIpyrue I[e(bOpMaIII/II/I KOHCTp}/'KIII/Iﬁ " IOAaTIUBOCTD Y3JI0B.

Tabnuua 44
XapakTepucTHKa HauGonbiee paccrosiaue / , M, npu
pacueTHOW TeMIlepaType Bo3Iyxa,
°C, (4.2.3)
3MIAaHUS U COOPYKCHHUS HaIpaBJICHUS 1>-45 t<-45
OrammBaeMoe 31aHAE | MEXKITY BIIOJTH OJ10Ka (10 JAJTHHE 230 160
TeMITepaTypHBIMH 3JIAHHS)
IIBaMHU
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o mupuHe O10Ka 150 110
OT TEMIIEpaTypPHOTO IIIBa FJIN TOPIIA 3/IaHUS 10 90 60
ocH OmKaiIeld BEpTUKAILHOUW CBI3U
Heortannusaemoe MEXITY BJIOJIb OJ10Ka (T10 ITTHHE 200 140
3/1aHUE U TOPSIUNM 1IeX | TeMIepaTypHBIMHU 3/1aHHA)
HIBaMHU
10 mupHHe O6J10Ka 120 90
OT TEMIIEpaTypPHOTO 1IBa WK TOPLA 34aHUA 10 75 50
ocu OKaifiei BEepTUKAIBHON CBSI3H
OTkpbITast 3cTaKana MEXJy TeMIepaTypHBIMH IIIBAMH BOJb OJIOKa 130 100
OT TEMIIEPATypPHOTO IIBa WK TOpLA 3JaHUS 10 50 40

ocu OmKaifiei BEpTUKAIBHON CBSI3H

MpumeyaHue - [Ipu HaTUYKMK MEXTY TEMIIEPATYPHBIMH IIBAMU 3aHUS WIA COOPYKEHHUS JABYX BEPTHKAIBHBIX
CBSI3EH pacCTOSTHUE MEXKITY IOCICTHUMHU B OCSAX HE TOJDKHO MPEBHIMIATE: I 30aHuH - 40-50 M U 111 OTKPBITHIX
actakan 25-30 M, mpy 3TOM TSI 3TAHUH U COOPYKSHHMA, BO3BOJUMBIX TP PACUCTHBIX TEMIIepaTypax t < MHHYC
45°C, nomKHBI TPUHUMATHCS MEHBIIHE U3 YKa3aHHBIX PACCTOSHUM.

15.2 ®epMbl U CTPYKTYPHBIE IJIMThI IOKPBITHIA

Unpopmayus 06 usmenenusix:  Ilynkm 15.2.1 usmenen ¢ 28 utons 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyro pedakyuro

15.2.1 Ocu crepxHeld GepM U CTPYKTYp CiedyeT LEHTPUpPOBaTh B y3Jax AJs CBapHBIX (epMm Mo
LEHTPaM TSDKECTH CEYEHUH (C OKPYIJICHHEM JI0 5 MM), a AJisi OONTOBBIX - IO PHUCKAaM YTOJKOB, OMIKAaWIIUX K
00yIIIKy.

Ecnu cMmerienue ocell mosicoB ¢epM MpH M3MEHEHWU CeueHHWil He mpeBbinaeT 1,5% BBICOTHI mosca
MEHBIIIETO CEUEHHUS, OHO HE YUUTHIBACTCSI.

[Ipr HaMMYUM SKCICHTPUCUTETOB B y3llaX 3JIEMEHTHl epM U CTPYKTYp CJEIYeT PacCUMTHIBATEH C
y4ETOM COOTBETCTBYIOIINX M3TNOAIOINX MOMEHTOB.

[lpn mpunoxeHHH HAarpy3o0K BHE Y3JIOB (epM Iosica JODKHBI OBITH pacCUMTaHBl Ha COBMECTHOE
JeHCTBUE MIPOIOTBHBIX YCHIIMHA M N3rNOAOINX MOMEHTOB.

Hngpopmayus 06 usmenenusix:  Ilynkm 15.2.2 usmenen ¢ 17 ¢pespans 2019 e. - UismeHeHue N 1
Cwm. npedbidywyto pedakyuro

15.2.2 llpu pacuére ITUIOCKUX (QepM COEIWHEHHS DJIEMEHTOB B y3laxX QepM MpPHHUMAIOTCS
LIapHUPHBIMH:

IIPY CEYEHHUSX DJIEMEHTOB U3 YTOJKOB WU TaBPOB;

IpU JABYTaBPOBbIX, H-00pa3HBIX M TpyOuaTbX CEUYECHHUSX BIEMEHTOB, KOIZIAa OTHOIIECHHE BBICOTHI
ceueHHs h Kk JymHe sreMenTa | Mexxay y3mamu He mpeBbimaet: 1/15 - 11 KOHCTPYKIMH, SKCIUTyaTHPYEMBIX B
paiioHax ¢ pacy€THBIMH Temmeparypamu Hxke mMuHyc 45°C; 1/10 - ans KOHCTPYKUUH, SKCIUTyaTUPYyeMbIX B
OCTAJIBHBIX paliOHAX.

[Ipu nmpeBblieHNH yKa3aHHBIX OTHOIIEHHH h / 1 cieayer yduThIBaTh JONOIHUTENBHBIE U3rHOAOIINE
MOMEHTHI B 2JIEMEHTaX OT KECTKOCTH y3JI0B.

Unpopmayusi 06 usmenenusix:  Ilynxkm 15.2.3 usmenen ¢ 28 uions 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyro pedakyuro

15.2.3 Paccrosinue MexXIy KpasMH 3JI€MEHTOB PEIIETKH U T0sica B y3JlaX CBapHbBIX (epM ¢ hacoHKaMHu a
caenyeT npuHUMath 6t - 20 Mm < a<80 MM (31€eCh t - TONIMHA (PACOHKH, MM).

Mexay TOpIaMu CTBIKYEMBIX 3JEMEHTOB MOsICOB (epM, IMEepeKphIBACMBIX HAKJIJAKAMH, CIIEAyeT
OCTaBJISITH 3a30p HEe MeHee 50 MM.

@naHroBble CBapHbIC WIBBI, NPUKPEIULIIONIME 3JIEMEHTHl pemeTku ¢epM K (acoHKaMm, Cleayer
BBIBOAMTH HA TOPEL 3JIEMEHTA Ha JJIMHY He MeHee 20 MM.

15.2.4 B y3nax ¢epm ¢ mosicaMu U3 TaBpoOB, IBYTABPOB M OJMHOYHBIX YI'OJKOB KPEIUICHHs (PAaCOHOK K
MIOJIKAM TOSICOB BCTBHIK CIEAYET OCYLIECTBIATH C MPOBApPOM Ha BCIO TONIIUHY (hacoHKU. B KOHCTpyKumsx
rpynmnsl 1, a TakKe SKCIUIyaTUpPYEMBIX B pailoHaX INpu pacu€THBIX TeMIleparypax Hiwke Munyc 45°C
MPUMBIKaHUE Y3JIOBBIX (PACOHOK K IOsicaM CJeqyeT BBINOJNHATH corjacHo mpuwiokeHuro K (tabmuma K.1,
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nosvuns 7).

15.2.5 Tlpm pacuére y310B ¢epM CO CTEpXKHIMH TpyOUaTOro W JBYTAaBPOBOTO CEUCHUU W
MIPUKPEIUICHHEM 3JIEMEHTOB PEIISTKH HEMOCPEICTBEHHO K TMOsCY (06€3 PacoHOK) B COOTBETCTBUH C IIPABMIIAMH
MIPOEKTUPOBAHUS CIIEAYET MPOBEPATH HECYIIYIO CIIOCOOHOCTH!

CTeHKH TIOsICa MPH MECTHOM HU3rube (IpOJaBIMBAaHUK) B MECTaX MPHUMBIKAHUS 3JIEMEHTOB PEIIETKU -
IUTS KPYTJIBIX U IPSIMOYTOJIBHBIX TPYO;

OOKOBOH CTEHKH I0CA B MECTE IPUMBIKAHHSI C)KATOT0 3JIEMEHTa PELIETKH - IJIs1 IPSIMOYTOJIBHBIX TPYO;

MIOJIOK T0sICa HA OTTUO - I ABYTaBPOBOTO CEUCHMUS;

CTEHKH T0sica - UIs ABYTaBPOBOTO CEUCHMUS;

9JIEMEHTOB PELIETKH B CEYCHUH, TPUMBIKAIOLIEM K TOSICY;

CBapHBIX [IBOB, MPUKPETUISIOMINX JIEMEHTBI PEHIETKH K TOSICY.

Kpome Toro, cienyer cobnronaTh TpeOOBaHHUS MO MPEAOTBPAICHUIO CIOUCTOTO Pa3pyLICHUs MOSCOB
dbepm (13.5).

15.2.6 Ilpu nmponérax ¢epM MOKPHITHIA CBBIIIE 36 M CIeIyeT MpeayCMaTpPUBATh CTPOUTEIHHBIN TOABEM,
paBHBIM TPOTHOy OT TIOCTOSHHONW W JUINTEILHOW HOPMATHBHBIX HArpy3ok. IIpw IIOCKHMX KpOBIISAX
CTPOUTENHHBIN MOIBEM CIEAYET MpeAyCMaTpUBATh HE3aBUCHMO OT pa3Mepa MpoJeTa, MPHHUMAs €r0 PaBHBIM
poru0y OT cyMMapHO HOpMaTHBHON Harpy3ku miroc 1/200 mponera.

Hngpopmayus 06 usmenenusix:  I[lynkm 15.2.7 usmenen ¢ 28 wons 2023 2. - IsmeHeHue N 5
Cwm. npedbidywyro pedakyuro

15.2.7 depmbl C CedeHUSMH BCEX JJIEMEHTOB M3 THYTOCBAPHBIX MPSIMOYTOJBHBIX (KBaJpPATHBIX)
npodueil ¢ HemocpeACTBEHHBIM NMPUMBIKAHHEM PEIIeTKH K T0sicaM M C HUCXOAAIINM OIOPHBIM PAacKOCOM
JIOTMyCKAaeTCs MPUMEHSTh B 31aHusIX U coopyxeHusx knacca KC-3 (mo FOCT 27751) ¢ mponeramu He 60s1ee 30
M U BBICOTOM 10 HHM3a KOHCTpyKuuii 1o 18 M. B mponerax ¢ ¢epMamu ¢ HUCXOASAIIMM OIOPHBIM PacKOCOM
knaccoB KC-3 u KC-2 (mo 'OCT 27751) nonyckaercst KpaHoBoe 000pymoBaHue ¢ pexumoM padotsr 1K-6K (1o
CIM 20.13330), ero rpy30m0JpeMHOCTh HE JOJDKHA MpeBbIaTh SO T, MOJBECHOr0 00OpyAOBaHUs - He Oosee
ST

15.3 KoJ1oHHBI

15.3.1 OtnpaBouHBIE 3JE€MEHTHI CKBO3HBIX KOJOHH C pEmETKaMH B JBYX IUIOCKOCTSX CIEIYyeT
YKpPEeIUIATh [uadparmMamMu, pacroyiaraéMbIMK y KOHIIOB OTIIPAaBOYHOTO JIEMEHTA.

B CKBO3HBIX KOJIOHHaX C COCIHMHHUTEILHOW PEMIETKONM B OTHOW IUIOCKOCTH auadparMel CIeayeT
pacroiaraTh He pexe, 4eM depes 4 M.

15.3.2 B xomoOHHaxX W CTOWKAaX C OMHOCTOPOHHWMH MOSICHBIMU IBamMu cornacHo 14.1.9 B ysmax
KpEIUICHUsI CBSA3EH, OalloK, pacmopoK M IPYyTUX 3JEMEHTOB B 30HE IEpelauyd YCHJIHMs CIIEAyeT NPUMEHSTbH
JBYCTOPOHHHE TOSICHBIE IBBI, BBIXOJSIINE 32 KOHTYPHI MPUKPEIUIIEMOro 3yieMeHTa (y3/1a) Ha UIMHY 3Okf c

Ka)KIOW CTOPOHBI.

15.3.3 YrnoBeie mBbI, NIpUKPEIUIAIONINE (PACOHKN COCAMHUTENBHOM PEIETKH K KOJIOHHAM BHAXJIECTKY,
ClIeyeT Ha3Ha4aTh MO pacyeTy W pacmoiaraTth ¢ JBYX CTOPOH (PaCOHKH BJOJb KOJIOHHBI B BHJE OTIACIBHBIX
Y4acTKOB B IIAXMaTHOM TMOPSIKE; IPU 3TOM PAacCTOSHUE MEXIy KOHIIAMU TaKHX IIBOB HE JOJIKHO NPEBBILIATH
15 TonmuH pacoHKu.

B xoHCTpyKIMSIX, BO3BOJAUMBIX B pallOHaxX ¢ pacu€THBIMU TeMIepaTypamu Hibke MUHyc 45°C, a Taxxke
Npy MPUMEHEHUH PYYHOW YrOBOW CBAapKH, YTJIOBBIE CBAapHBIE INBHI JOJKHBI OBITh HENPEPHIBHBIMH 10 BCEH
JuTrHE GacoOHKH.

Hnupopmayus 06 usmenenusix:  Iynkm 15.3.4 usmenen ¢ 5 wons 2020 e. - iameHeHue N 2
Cwm. npedbidywyto pedakyuro

15.3.4 MoHTaXXHbIe CTHIKM KOJIOHH CIIEAyeT BBINOJHATH C ()pe3epOBAHHBIMH TOPLAMH, CBAPECHHBIMU
BCTBHIK, HA HAKJIaJKax CO CBApHBIMH IIBaMH WA OOJTOBBIMH COEAWHEHUSMH, B TOM 4HCIE (PPUKINOHHBIMH.
[Ipn mpuBapke HaKIaJOK CBapHBIEC IIBHI HE CIEMyeT OBOJUTH IO CTHIKA Ha 25 MM c Kaxaoil ctopoHsl. Ilpu
MIPOEKTHPOBAHNH COCANHEHUH, IIOI0OHBIX (DIIaHIIEBBIM, CIIETyeT YUUTHIBAaTh TpeboBaHus 15.9.

15.3.5 B CKBO3HBIX KOJIOHHAaX, BETBU KOTOPBIX COEJMHEHBI TIJIaHKAMHU, CJIeyeT IPUHUMATh:

IUPUHY bS MMPOMEXYTOUHBIX TIaHoK - oT 0,5b 1o 0,75b (3meck b - rabapuTHast mUprHA KOJIOHHEI B

ITOCKOCTH TIJIAHOK);
IIUPUHY KOHIEBBIX IIAHOK - OT 1,3bS o 1,7bs.
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15.4 CBa3n

Hupopmayus 06 usmenenusix:  Ilynkm 15.4.1 usmenen ¢ 5 uons 2020 2. - IameHeHue N 2
Cwm. npedbidywyto pedakyuro

15.4.1 B xaxaoM TeMmIeparypHOM OJIOKEe 3[aHUS CIEAyeT MpeayCMaTpPHBaTh CaMOCTOSITECIBHYIO
CHUCTEMYy CBsi3ell OOBEOUHSIOMMNX IUIOCKHE JJIEMEHTHl B IIPOCTPAHCTBEHHYIO CHCTEMY, CIIOCOOHYIO
BOCIIPUHUMATh HArpy3KH, NEHCTBYIOLIME Ha COOpYXKEHHE B JI0OOM HANpPABICHUM, a TAKXKE PACKpPEIUIATh U
o0ecrieunBaTh yCTOWYMBOCTD 3JIEMEHTOB, YMEHBIIATh PACUECTHBIC JUIMHBI SJIEMEHTOB BEPXHUX IIOSCOB pUTelIeH
(dep™m), KOJOHH U IPYTHX SJIEMEHTOB KapKaca.

[Ipu nmpoexkTUpOBaHUU COOPYKEHMH B CEHCMHYECKMX pailloHax cucreMa cBsA3ed Kapkaca JOJDKHA
cootBeTcTBOBaTh TpeboBanusm CIT 14.13330.2018 (nyHKT 6.9).

[Ipu mpoekTHpoBaHUM COOPYXEHUH Ha MOApPadaTHIBAEMbIX TEPPUTOPHSIX U MPOCATOYHBIX TPYyHTaX, a
TaKke B KauecTBe KOHCTPYKTHBHBIX IMPOTHBOKAPCTOBBIX MEPONPHUSATHH, HEOOXOAWMO PYKOBOJACTBOBATHCS
COOTBETCTBYIOIIMMH HOPMATUBHBIMH JJOKYMEHTaMH.

15.4.2 Hwxuue mosica 6aiok ¥ (epM KpaHOBBIX IyTel MPOJETOM CBBINIE 12 M clemyeT YKpeIuIsiTh
TOPH30HTATIBHBIMHU CBSI3SIMH.

Unupopmayus 06 usmenenusix:  Ilynkm 15.4.3 usmenen ¢ 16 aueaps 2022 2. - iameHeHue N 3
Cwm. npedbidywyro pedakyuro

15.4.3 [Insa 3ganuii ¢ GankaMu KpaHOBBIX MYTEH BEPTUKAIBHBIE CBS3H MEXKIYy OCHOBHBIMH KOJOHHAMU
pacronararoTcs B IByX YPOBHSIX 10 BeicoTe. Huke ypoBHs 0allOK KpaHOBBIX ITyTEH CBSI3M CICIYET pacoiaraTh
B CepelMHE WM OKOJIO CEPeIHMHBI TEMIIEPAaTYpHOTO OJIOKA; CBS3HM BHIIIC YPOBHS 0aJOK KPAaHOBBIX IyTEH
pacroyararoT Mo TOplaM 3JIaHHs ¥ B IIarax KOJOHH, MPUMBIKAIOIINX K TEMIEpaTypHbIM IIBaM, a TAKKE B TEX
IIarax, Iie pacIioj0)KeHbI CBS3U HIDKHETO YPOBHSI.

Ilpm HemocTaTOYHOI JKECTKOCTH BETBEH KOJOHH B IIPOJOJIBHOM HAlPaBICHUH 3IaHUS, CIEIyeT
YCTaHABJIUBATH JIOMOJHUTEIBHBIC PACTIOPKH, 3aKPETUIEHHBIE B y3JIaX CBS3CH.

ITpn nByXBETBEBBIX KOJIOHHAX, €CIIM PACCTOSHUE MEXTY BeTBIMH Ooiee 500 MM, BepTHUKAIIbHbIE CBSI3U
CIIelyeT pacrojarath B IUIOCKOCTH Ka)XOW W3 BETBEH KOJOHHBL. BeTBH IBYXBETBEBBIX CBS3CH CleayeT
COCIMHSATH MEXIY COOOM.

Undhopmavus 06 usmenenusx:  Iynkm 15.4.4 usmenen ¢ 5 urons 2020 2. - IameHeHue N 2
Cwm. npedbidywyro pedakyuro

15.4.4 Cucrema cBs3el MOKpPBHITUS 3aBUCHUT OT: THUNA Kapkaca (CTaIBHOW WJIM CMEIIaHHBIN);
KOHCTPYKTHBHBIX OCOOCHHOCTEH (hepM MOKPBITUS; HATUYHMS HOACTPONMIIBHBIX QepM, KOJOHH (haxBEepKOB U UX
KpEIJIeHHsI K HECYLIUM 3JIEMEHTaM KapKaca; THIa MOKPBITUS (MIPOroHHOE WM OECIpOroHHOE); HATHYHS HIIH
OTCYTCTBHS >KECTKOTO JIUCKA MOKPBITHS, HAIUYUS IOJIBECHOTO MOJbEMHO-TPAHCIIOPTHOTO OO0OPYAOBAHHMS;
Ipy30MOAbEMHOCTH KPAaHOB U peXXUMa UX pabOoTEHI.

Unpopmayus 06 usmenenusx:  Iynkm 15.4.5 usmenen ¢ 5 wons 2020 e. - IameHeHue N 2
Cwm. npedbidywyro pedakyuro

15.4.5 B 3pmaHuAX ¢ MpPOroHaMHu, B YPOBHE HIDKHHX IIOSICOB CTPONWIIBHBIX (DEpM C BOCXOASLIMMU
packocamH, OIHUPAIOMIMMHUCS Ha KOJOHHBI HIDKHHUMH MOSCAMH, CIEAYeT MpeayCMaTphBaTh MOMEpEYHbIE U
NPOJIOJIbHBIE TOPU30HTAIBHBIE CBSI3U:

MOTIEPEYHBIC TOPU30HTANBHBIC CBSI3H CIIEyeT MPEyCMATPUBATh B KAKIOM IIPOJIETE 3/IaHHS Y TOPIIOB, a
TaKKEe y TEMIIEpaTypHBIX IIBOB 3JaHHWS; NpPU JIUHE TeMmIepaTypHoro Ojoka Oonee 144 M u mpu KpaHax
IPy30HOJBbEMHOCTBIO >5() T ClELyeT IpeayCMaTpUBaTh MPOMEXYTOUHBIE MONIEPEUHbIE TOPU30HTAIBHBIE CBA3H
¢ mwaroM He 6onee 60 M.

IIPO/IOJIbHBIE TOPU30HTAJBHBIE CBS3M, OOPA3yIOIIME COBMECTHO C MOIEPEYHBIMU CBSI3SIMH JKECTKHH
KOHTYp B IUIOCKOCTH HIKHHUX TMOSICOB (epM, B MHOTONPOJETHBIX 3JAHHUSIX CO CTaJbHBIM KapKacoM,
000PYZIOBaHHBIX MOCTOBBIMH KpaHaMH Ipy30moabeMHOCThI0 10 T u Oosee, U B 31aHUSIX C NOACTPONMIBHBIMU
(depmamu, cleayeT NpeAycMaTpHUBaTh IO KpallHMM TNaHeNsIM HIDKHHX II0SICOB CTPONMWIBHBIX (epm; B
OJHOMPOJIETHBIX 3AaHUSIX MPOJOJIbHBIE TOPU30HTAIBHBIE CBSI3M MO HIDKHUM MosgcaM (epM ciieayer HazHayathb
BJIOJIb OOOMX PSIJIOB KOJIOHH.

B MHOTOMpOJETHBIX 3[aHUAX TPH KpaHax TPY30NOABEMHOCTBIO <5() T, C TPYIIIaMHU PEKUMOB pabOTHI
1K-6K (o CIT 20.13330) npomosibHbIe TOPU3OHTAIBHBIE CBSI3H CIIEAYET pacroiarath BJOJIb KPaWHUX KOJIOHH
W 4epe3 OJIMH PsiJl BIIOJb CPEJAHUX KOJOHH. B MHOTONPONIETHBIX 3/IaHHUAX C KpaHaMU TPY30MOAbEMHOCTBIO >50
T, ¢ Tpynmnamu pexkxuMoB padoTsl 7K-8K, a Takke B 3MaHHSX C MepernajaMH BHICOTHI CIIe/lyeT Ha3HauaTh Oolee
4acTOE PACHOJI0KEHUE IIPOJOIBHBIX CBS3€H 10 HWXHUM HosicaM (epM ¢ BOCXOIAIINUMH OIOPHBIMU PACKOCAMHU.
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[IpononbHBIE TOPU3OHTANBHBIE CBS3M BIOJb CPEIHUX PAJOB KOJOHH NPU OJWHAKOBOW BBICOTE CMEXKHBIX
MIPOJIETOB CIIEAYEeT MPOESKTUPOBATH TAKUMH K€, KaK M BJIOJIb KPaHUX PSAAOB KOJIOHH.

B ciydae, eciiu TuOKOCTH B TOPU30HTAIBHON IVIOCKOCTH MaHEIeH HIDKHUX TOSCOB (epM, HaXOAAINXCS
MEK/Ty JIBYMS IIOTIEPEYHBIME CBs3eBBIMH (hepmamu, He yrosierBopsier 10.4, To oHa momkHa OBITH oOecrieueHa
MIOCTAaHOBKOM PACTSDKEK, 3aKPEIUICHHBIX B Y3J1aX CBA3EBBIX (epM.

Mexay cTponuibHBIMU (pepMaMH C HUCXOMSIIMM OIIOPHBIM PACKOCOM, Y KOTOPBIX HMXKHHUI MOSIC HE
ONMpaeTcs Ha KOJOHHBI, IPU HAJIWYMH HEM3MEHIEMOIO JKECTKOTO JUCKA B y3JaX BEPXHHUX MOSCOB, B y3lax
HWDKHUX TIOSICOB CIICAYET YCTaHABIMBATh PACHOPKH, MPUXOASIINE B BEPTHKAIbHBIC CBSI3U (YCTaHOBICHHBIC B
CBSI3EBBIX OJIOKaX Mo JuiMHE 31aHus B cootBercTBUM ¢ 15.4.10). B Topuax 3nanust ¢ pepmMaMu ¢ HUCXOSIIM
OTIOPHBIM PAcKOCOM ClIeyeT YCTaHaBJIMBaTh HAKJIOHHBIE CBSI3€BbIE 3JIEMEHTHI MEXIY BEPXHMMHU MOsSCaMU
TOPIEBBIX (GepM M y3JlaMH HIDKHHX IOSCOB BTOPBIX (COCEAHMX) OT Topua (gepM C MPUXOAALIMMH K HUM
pacropKami.

Unupopmayus 06 usmenenusix:  Ilynkm 15.4.6 usmenen ¢ 16 sueaps 2022 2. - iameHeHue N 3
Cwm. npedbidyuwyro pedakyuro

15.4.6 1o BepxHHUM MOsSICaM CTPONMIBHBIX (hepM TMOIEPEYHbIe TOPU3OHTATBHBIC CBSA3U MPH TOKPBITHH C
NPOTrOHAMH ClIeyeT Ha3HadaThb B JIOOOM OIHOATaXHOM INPOMBINUICHHOM 3JaHuU. [lomepeuHble CBS3EBbIC
(hepMBbI IO BEPXHUM M HIDKHUM NOSICaM PallMOHAILHO COBMEIATH B TUIAHE.

[IporoHsl MOKPHITHS, BHIIOIHSIEMBIE IO pPa3pe3HOW CXeMe, C MIApHUPHBIM KperieHHneM K depmam
MIOKPBITUS CBEPXY (KOTJa OJUH KOHEI] 0ajKu Ha OIOPHOM CEYCHHMU HE MMEET BO3MOXKHOCTH IOCTYIATEIbHOTO
MIEpEeMEICHHUS, a IPYTroil KOoHell OaJIKi Ha ONIOPHOM CEYEHUH €ro JIOIIyCKAeT) HeJIb3s CYMTATh 3JIEMEHTOM CBSI3H
WJIU PaCIIOPKOM.

BxittoueHne nporoHoB B CBSI3€BYIO CHCTEMY OCYILECTBIISIETCS B IPOEKTHBIX PELICHUSIX 0 pe3yJIbTaTaM
MIPOBEPOYHBIX PACYETOB, YYMTHIBAIOIIUX pabOTy NPOrOHOB HA BOCIPHATHE MNPOJONBHBIX CHJI, M IPH
BBITIOJTHEHUH COOTBETCTBYIOIIMX KOHCTPYKTHBHBIX MEPONPHUATHI MO KPEIJICHHIO IPOTOHOB K HECYIIMM
KOHCTPYKIUSAM IOKPBITHSI.

Unupopmayus 06 usmenenusx:  Ilynkm 15.4.7 usmenen ¢ 5 urons 2020 e. - IameHeHue N 2
Cwm. npedbidywyro pedakuuro

15.4.7 Tlpn HamMuuM >KECTKOTO AMCKA KPOBJIM B YPOBHE BEPXHHUX IOSICOB ()epM B TOKPBHITHIX C
YKJIOHOM KpoBiu He Oojee 10° 06e3 NpOroHoB (B KOTOPBIX KPYITHOPa3MEpPHBIC KEIE300CTOHHBIC ILTHTHI
MPUBAPCHBI K BEPXHUM MOsicaM MK npoduupoBanHblii tuct nokpbitus (o Cl 294.1325800) npukperuieH B
Ka)XIOM HIKHEM roype) MornepedHbie CBSI3U M0 BEPXHUM TosicaM (epM CIIeyeT YCTpauBaTh TOJIBKO B TOpLIAX
3MaHUS. Uy TEMIEPAaTypPHBIX IIBOB. B OCTaNbHBIX IMIarax HEOOXOJMMBbI PACIOPKH Y KOHbKA M Yy OMOp
CTPONIIBHBIX (epMm.

B mokpeITHSIX 0€3 MPOrOHOB T'OPHU3OHTAJBHBIC CBA3M IO HIKHUM TosicaM (epM CleayeT CTaBUTh
HE3aBUCHMO OT THIIA MOKPHITUS TOJNBKO B 3[JaHUSAX C KPaHAMH TPY30HOABEMHOCTBIO >5() T, C TpyNIIamu
pexumMoB padotel 7K B exax merayuryprudeckux npoussoacts u 8K (mo CIT20.13330).

Ilpm HanMYMM TOACTPONMIBHBIX (GepM B OXHONPOJIETHBIX TOKPHITHSX ©O€3 MpPOrOHOB U
MHOTOIPOJIETHBIX TMOKPBITHAX, PACIIONIOKEHHBIX B OJHOM YPOBHE, HEOOXOIMMO YCTPOWMCTBO HPOIOJIBHBIX
TOPU3OHTAJBHBIX CBSI3€H B INIOCKOCTH BEPXHUX MOSCOB (DepM B OJJHOM M3 KpallHHUX maHenei depm.

Hngpopmayus 06 usmenenusix:  Ilynkm 15.4.8 usmenen ¢ 5 urons 2020 e. - UIsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

15.4.8 Tlpu Hanu4YMU KECTKOTO JUCKA KPOBIHM B COOTBETCTBUH C TpeOoBanusmu 15.4.7 B ypoBHE
BEPXHHX HOSCOB (epM clieyeT NpeayCcMaTpruBaTh HHBEHTAPHbBIE ChEMHBIE CBSI3H JUIS BHIBEPKH KOHCTPYKLUH U
o0ecreveHus UX yCTOWYMBOCTH B MPOLIECCE MOHTAXA.

Undhopmavus 06 usmenenusx:  Iynkm 15.4.9 usmenen ¢ 5 urons 2020 2. - iameHeHue N 2
Cwm. npedbidywyro pedakyuro

15.4.9 Tlpu pacrnonoxeHUH MOKPHITUH B Pa3HBIX YPOBHSAX HEOOXOAMMO NperycMaTpUBaTh IO OXHOU
MIPOJIOJIBHOMN CHCTEME CBsI3€H B KaKJIOM YPOBHE.

B mpenenax ¢onaps, rme NOpOroHBl IO BEpXHEMY HOsACY (epM OTCYTCTBYIOT, HEOOXOANMO
peaycMaTpuBaTh pacropku. Hannuue Takux pacrnopok Mo KOHBKOBBIM y3JiaM (epM SIBIISIETCS 00513aTeIbHBIM.

CBsi3u 110 poHApSM ClieAyeT pacnojaraTh B IJOCKOCTH BEPXHUX MOSICOB (pureneil) y TopuoB (oHaps 1
¢ 00enX CTOPOH TeMIIEPaTyPHBIX IIIBOB.

Hnupopmayus 06 usmenenusix:  Ilynkm 15.4.10 usmenen ¢ 16 aneaps 2022 2. - IsmeHeHue N 3
Cwm. npedbidywyro pedakyuro

15.4.10 B MecTtax pacIioylo)K€HUSI TIONIEPEYHBIX CBsI3€l TOKPBITUS CIEAyeT IpeaycMaTpHUBaTh
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YCTaHOBKY BEPTHKAJBHBIX CBSI3ei MKy GepMaMu.

B nokpeITHSX 34aHUI U COOPYXKEHUH, SKCILTyaTUPYEMBIX B pailloHax ¢ pacy€THBIMM TeMIEpaTypamu
Hmwke MuHyc 45°C ciemyer mpeaycMaTpuBaTh (JOMOJHUTEIHRHO K OOBIYHO MPHUMEHSIEMBIM) BEpPTHKAILHBIC
CBSI3H TTOCEPENNHE KaXKIOTO MIPOJIeTa BJOIb BCETO 3IaHUSI.

BeprukanbHbIe CBSI3W CIeyeT pacnojaraTh B INIOCKOCTSIX OMOPHBIX CTOEK CTPOIMIBHBIX (epM, ellne
OJIHy B TUIOCKOCTSIX KOHBKOBBIX CTO€K - IS (epm mponeToM 1o 30 M U He MeHee ABYX CBs3ed - uia epm
nposietoM Oosiee 30 M, a TakKe B IUIOCKOCTSAX CTOCK, HAXOISIIUXCS IOA Y3JIOM KpPEIUICHHUsI Hapy>KHBIX HOT
¢donaps. Packpenenre BepXHUX U HIOKHUX Y3710B (hepM U3 MIIOCKOCTH, HE COCTUHEHHBIX.

15.4.11 TopuzoHTaNbHBIE CBSA3M MO BEPXHHMM M HIDKHUM TMOsicaM pa3pe3HbIX (epM MPOJIETHBIX
CTPOEHMH TPaHCIOPTEPHBIX rajnepei ciaenyer mpeaycMaTpuBaTh pa3AeiabHO A KaXJI0ro MpoJeTa.

Unpopmayus 06 usmenenusix:  I[lynxkm 15.4.12 uzmenen ¢ 5 uionsn 2020 2. - UismeHeHue N 2
Cwm. npedbidywyro pedakyuro

15.4.12 Ilpu mpUMEHEHUM KPECTOBOM DPELIETKH CBs3€d MOKPBITUH, 3a HCKJIIOUEHHEM YHHKAJIbHBIX
3IaHUHA U COOPYXKEHUH, pacyéT MPOU3BOIAUTCS 10 YCIOBHOM CXEME B IPEIIOJIOKEHUH, YTO PACKOCHI PELLIETKH
CBsI3eH BOCIIPMHUMAIOT TOJIBKO PaCTATHBAIONINE YCHIIS.

[pu onpeneneHny yCUIUI B DIIEMEHTaX CBsI3ei 00KaTHe MOsICOB ()epM YUHTHIBAThH HE CIIEIYyeT.

15.4.13 B BuCAYHX TOKPHITHSAX C IUIOCKOCTHBIMH HECYIIUMH CHUCTEMaMH (IBYXMOSCHBIMH,
M3TUOHO-)KECTKUMH BaHTaMH W T.I.) CIEAyeT MpeAycMaTpuBaTh BEPTHKAJIbHBIE W TOPU3OHTAJIBHBIE CBS3H
MEXJIy HECYIIMMH CHCTEMaMU.

Hupopmayus 06 usmenenusx: — Ilynxkm 15.4.14 usmenen ¢ 16 sneaps 2022 2. - UameHeHue N 3
Cwm. npedbidywyto pedakyuro

15.4.14 KpemteHre cBs3€il OCyIIECTBISIOT Ha 00NITaX Kjiacca TOYHOCTH B.

B 3nmaHnsax, 060pynoBaHHBIX KpaHaMH OOJBIIONH TPy30IMOABEMHOCTH U pexxuMoB pabotel 7K u 8K, a
TaKXKe B Cyvae 3HAYMTEIBbHBIX YCHIMH B 2JIeMEHTaX CBsi3eil (BETPOBbIC (epMBI U T.I.) KPEIJICHUE DJIEMEHTOB
CBsI3eHl ClIeAyeT OCYNIECTBIAThL HA MOHTQ)XHOW CBapKe WM Ha (DPUKIMOHHBIX COCAMHEHHSX, & B OTICIBHBIX
cllydasix ¥ Ha 0ONTax Kjiacca TOYHOCTH A.

Hngpopmayus 06 usmenenusx:  Iloopazoen 15.4 oonoanen nynkmom 15.4.15 ¢ 5 urons 2020 2. - MIameHeHue
N 2

15.4.15 Tsxu B KayecTBE JIEMEHTOB CBSI3€H JOJKHBI UCIOJB30BAThCS B HECYIIMX KOHCTPYKLUMSIX AJIS
3maHuid U coopyxkenuil Toipko knmaccoB KC-2 m KC-1 (mo FOCT 27751), rpynn koucTpykuuit 2, 3, 4 (
npunoxeHue B). Jlas co3gaHuss B TSHDKAX MPEIBAPUTEIBHOTO HATSHKECHHUS CIEAYeT MPedyCcMaTpUBaTh
CHeIMaTbHbIC YCTPOHCTBA ¢ 00SCIIeUeHHEM JJOCTYTa K HUM H BO3MOKHOCTHU TIOJTSKKH MTPY SKCIUTyaTallHH.

Hndhopmayus 06 usmenenusx:  Haumenosanue usmeneno ¢ 16 sneaps 2022 2. - iameHeHue N 3
Cwm. rpedbidywyro pedakuuro

15.5 Bajaku u paMHbIe KOHCTPYKIUH

15.5.1 ITakeTsl TUCTOB AJIsI TOSICOB CBAPHBIX JIBYTABPOBBIX 0aJlOK MPUMEHATH HE CIIEAYyET.

I[J'I}I I10SICOB 63IIOK C q)pI/IKHI/IOHHI)IMI/I COCANHCHUSIMHU cnenyeT HpI/IMCHHTB aK€Thl, COCTOANINEC HE
Oosiee 4eM M3 TPEX JHMCTOB; MPH ITOM TUIOUIA[h CEUCHHS TOSICHBIX YTOJKOB CIeIyeT MPUHUMATh PaBHOU He
menee 30% Bceii momaay ceueHus mosca.

Hndopmayus 06 usmenenusax:  Ilynkm 15.5.2 usmenen ¢ 17 ¢pespans 2019 . - smerneHue N 1
Cwm. npedbidywyto pedakyuro

15.5.2 TosicHbIe MIBBI CBAPHBIX 0ANIOK, a TAaKKe LIBBI, TPUCOSAUHSIIOIINE K OCHOBHOMY CEUCHHIO OallKu
BCIIOMOTATeNbHBIE DJIEMEHTHl (Hampumep, pedpa IKECTKOCTH) CJEAyeT BBINONHATh HEMPEPHIBHBIMH.
[Toniepeunsie péOpa KECTKOCTH TOJKHBI OBITH C BEIPE3aMH /IS IPOITYCKa MOSCHBIX IITBOB.

B purensx paMHBIX KOHCTPYKLMI Y OHOPHBIX Y3JIOB CIEAYET IPUMEHSITh ABYCTOPOHHUE MOSICHBIE IIBHI,
IIPOTSDKEHHOCTh KOTOPBIX JOJKHA OBITH HE MEHEE BBICOTHI CEUEHUSI PUTeLs.

15.5.3 Ilpu mpuMeHEHWH OJHOCTOPOHHHX IIOSICHBIX INIBOB B CBapHBIX JBYTaBPOBBIX Oamkax 1-ro
KJIacca, HECYIINX CTaTUYECKYI0 HAarpy3Ky, CJIeAyeT BBIIOJIHATH CIeAyIone TpeOOBaHuUs:

pacuérHas Harpys3ka JIOJDKHA OBITh NPWJIOKEHA CHUMMETPUYHO OTHOCHTENIFHO MOIEPEYHOrO CEUCHHS
Oanku;

YCTOMYMBOCTB CKATOTO TOsica OalKu T0JDKHA OBITh 0OecriedeHa B COOTBETCTBHU C NepeyncrieHem a)
8.4.4;
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pacyer yCTOMYMBOCTH CTCHOK OAJIOK JIOJKEH OBITh MPOM3BENEH B COOTBETCTBUM ¢ TpeboBaHusaMu 8.5.1
n 8.5.2;

JIOJDKHBI OBITH YCTAHOBJICHBI ITOTIEpEUHBIC pEOpa KECTKOCTH B MECTaxX MPUIIOKCHHUS K TOSCY OaJIKh
COCPENOTOYCHHBIX HAarpy30K, BKJIIOYas Harpy3KH OT PeOPHCTHIX KEIe300€TOHHBIX IUINT; MOIMepedHbie peopa
WECTKOCTHU HE CIIeTyeT YCTAHABIMBATH IPH MPOBEICHUN POBEPKH MECTHOW YCTOWYHMBOCTH 1O 8.2.2.

15.5.4 PE6pa kECTKOCTH CBapHBIX OAJIOK JAOJDKHBI OBITH YAalleHbl OT CTHIKOB CTEHKH Ha PACCTOSHUE HE
meHee 10 tommmH cTeHKH. B MecTax mepecedeHus CTHIKOBBIX IIIBOB CTEHKH OaJIKM C TPOJOJIBHBEIM pedpoM
JKECTKOCTH IIIBBI, TPUKPEIUISIONINE MPOAOIbHOE pPeOdpO JKECTKOCTH K CTEHKE, HE CJeIyeT IOBOAMTH JIO
CTBIKOBOTO I1IBa CTEHKH B MECTax UX mepeceueHus Ha (6t - 20) mm.

Hnupopmayus 06 usmenenusix:  Ilynkm 15.5.5 usmenen ¢ 17 gpespans 2019 e. - ismeHeHue N 1
Cwm. rpedbidywyro pedakuuro

15.5.5 B cBapHBIX ABYTaBPOBBIX OalkaX KOHCTPYKLUIA Ipynil 2-4 MPUMEHSIOTCSI OAHOCTOPOHHUE pEOpa
KECTKOCTH C PACIIOI0KEHHEM UX C OJTHOI CTOPOHBI OAJIKM M IIPHUBAPKOH UX K MoscaM OaJKu.

B Gankax ¢ 0IHOCTOPOHHHMH TOSICHBIMH LIBAMHU peOpa )KECTKOCTH Ha CTCHKE CIIeyeT paclojiarath co
CTOPOHBI, POTUBOMOJIOKHOM PACIIONIOKESHUIO OJTHOCTOPOHHUX TTOSICHBIX IIBOB.

Pacyer yCTOWYMBOCTH OJHOCTOPOHHETO pedpa JKECTKOCTH CJIEAYeT IPOM3BOIUTH COIJIACHO
tpeboBanusm 8.5.9 u 8.5.10.

Undhopmayus 06 uszmenenusix: Iloopazoen 15.5 Oonoanen nymkmom 15.5.6 ¢ 16 smeaps 2022 2. -
UameHeHue N 3

15.5.6 Pama - ympyras HeEuU3MeHseMas CHCTeMa, COCTaBJICHHAs U3 MNPSIMOJIMHEHHBIX WA
KPUBOJIMHEIHBIX 3JIEMEHTOB, CBSI3aHHBIX MEXTy OO0 KECTKO WM IIAPHUPHO B Y37ax (B MECTaX MepecedcHUs
3JIEMEHTOB) U C OCHOBaHMEM. PaMbl M3rOTaBIMBAIOT IUIOCKHIMH W TPOCTPAHCTBEHHBIMH, COCTABICHHBIMH W3
IDIOCKHX paM.

Pacger pambl cOCTOMT U3 OMpe/eeHNs] BHYTPEHHNX YCHIINHA: MOMEHTOB, TIOTIEPEYHBIX U MPOIOIBHBIX
(HOpPMaNBHBIX) CHIT JJISI TO00PA CEYCHUH PU TPOSKTHPOBAHUY.

DONeMeHTHl CIUIONIHBIX paM BBINOJTHSIOTCS M3 CBapHBIX M TPOKATHBIX JBYTAaBPOB (CIUIOIIHBIX,
epOpPUPOBAHHBIX, C TUOKOW WM BOJHUCTONH CTEHKAMH CEYEHUH W Jp.), W3 THYTOCBAapHBIX 3aMKHYTHIX
npoduiei (MPSIMOYTONBHBIX, KBAJAPATHBIX W KPYIJBIX TPyO), U JIETKAX KOHCTPYKIHMH, COCTOSANINX U3
MPO(QUIMPOBAHHBIX JHCTOB, OOBEAMHCHHBIX MPOKATHBIMHU IIBEINIEPAMU B 3aMKHYTOE CEUCHHE, U U3 JAPYTUX
coBpeMeHHbIX mnpo¢wmieil. [IpUMEHSIOTCSI CKBO3HBIE CIUIOIIHBIE paMbl M3 TeX JKE CEYCHUH W YTIIOBBIX
npoQuieH.

B cocraB kapkaca paMHOW KOHCTPYKIIMHM BXOJAT TUIOCKHE pambl, CHCTEMa TOPU30HTAJIBHBIX CBS3EH,
pacrosaraemasi o BEpXHHUM I0sicaM PUTeNIel, U BepPTUKAIbHBIE CBSI3U MO CTOWKaM paM. [ OpH30HTabHBIE CBSA3H
TIOKPBITHSI PACIIONAraloTCs B TOPIAX 3MaHus (TeMiiepaTypHoro Oyioka). Ilpu maimHe TeMrepaTypHOTO OJioka
Oomee 96 M creayeT yCTaHABIMBATH IPOMEXKYTOYHBIE CBS3eBhIe (GepMbl depe3 Kaxkasie 42-60 m. Ilpum
IIPOTOHHBIX PENICHUSX MTOKPBITHS MMPOTOHBI YCTAHABITUBAIOTCS 110 PaCUeTy.

TpeboBaHHST TO YCTaHOBKE CBsi3ed IO BEPXHUM TOscaM OaloOK AaHaJIOTHYHBI TPEeOOBAHUSM,
npuBeaeHHbIM B 15.4.6.

BeprukanbHble CBS3M IO CTOMKaM B TeMIepaTypHoM Ojoke, [ymnHoi Menee 120 M, pacronaraioTcs B
cepenuHe O6y10Ka, Tipu OoJbINei JnHE - B cooTBeTcTBHM ¢ 15.1.

15.6 bajiku KpaHOBBIX MyTei

15.6.1 BepxHue nosicHble IIBBI B OaiKax KpaHOBBIX MYTEH AJIs1 KpaHOB TPYII pekUMoB padboTel 7K (B
nexax Mmeramuryprudeckux npousozactd) u 8K (mo CI1 20.13330) cnemyeT BBINOIHATH C MPOBAPOM Ha BCHO
TOJIIIMHY CTEHKH.

15.6.2 CBoOOIHBIE KPOMKH PACTSHYTHIX TOSICOB 0aIOK KPAaHOBBIX MyTeH M 0ajioK padouyuX IIOMAI0K,
HEIOCPEACTBEHHO BOCIPUHUMAIOLIMX HAarpy3Ky OT IIOABHXKHBIX COCTaBOB, IOJDKHBI OBITh IPOKATHBIMH,
CTPOTaHHBIMHU MJIM 00pe3aHHBIMHI MAIIMHHON KHCIOPOAHON MU MJIa3MEHHO-1yTOBOM PE3KOM.

15.6.3 Pazmepsl pédep mECTKOCTH OATOK KPAHOBBIX MyTeH TOJKHBI yIOBIETBOPATH TpeboBaHusM 8.5.9
, 8.5.10 m 8.5.17, npu 3TOM MUpPUHA BBHICTYNAIOIIECH YaCTU JBYCTOPOHHETO IMPOMEXYTOYHOI0 pedpa J0JnKHA
obiTh He MeHee 90 mMm. [IBycTOopoHHME momepeuHble péOpa KECTKOCTH HE CiedyeT NMPHBApPHBATh K IOsCaM
0aJKu; MPH 3TOM TOPLBI PEOEP KECTKOCTH AOJDKHBI OBITH IUIOTHO HPUTHAHBI K BepXHeMy Hoscy Oanku. B
Oankax mon kpaubl rpymnn pexumoB paborel 7K u 8K (mo CI1 20.13330) HeoOxommmo cTporaTb TOPIIBL,
MPUMBIKAIOIINE K BEpXHEMY MOsICY.

[IpuMeHsITh OAHOCTOPOHHHE TONEpeuHble pedpa >KECTKOCTH M3 TOJOCOBOM CTaNW MM OJMHOYHBIX
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YTOJIKOB C NMPUBAPKOW X K CTEHKE M K BEpXHEMY MOSCY U pacrojoxenuem cornacHo 15.5.5 cnenyer Tonpko B
Oankax moja Kpaubl rpymi pexumoB padotsr 1K-5K (o CIM 20.13330).

15.7 JIucToBble KOHCTPYKIUH

15.7.1 KoHTyp monepeyHbIX 3JIEMEHTOB >KECTKOCTH 000JI0YEK CIIEeAyeT POEKTUPOBATH 3aMKHYTHIM.

15.7.2 Tlepenady cocpeAOTOYEHHBIX HAarpy30K Ha JIMCTOBbIE KOHCTPYKLHUHU CIENYET IPeNyCMaTpHUBaTh
Yyepes3 MEMEHTHI JKECTKOCTH.

15.7.3 B mecrax comnpsbkeHHI 000JI0YEK pa3nuvHOi (GOpMBI ClieayeT MPUMEHSThH TUIaBHBIE TIEPEXOIbI
AJI1 YMCHBIICHU A MECTHBIX Hanp;mceﬂnﬁ.

15.7.4 DBeimonHeHne BceX CTHIKOBBIX IIBOB CJeAyeT NpeaycMaTpuBaTh JBYCTOPOHHEW WIN
OJTHOCTOPOHHEN CBapKOW ¢ NOJBAPKON KOPHS WJIN Ha MOJKIIAIKAX.

B mpoekre cnemyer ykaspiBaTh Ha HEOOXOJMMOCTh OOECHEUEHHS IUIOTHOCTH —COCTUHCHHMA
KOHCTPYKITHH, B KOTOPBIX 3Ta INIOTHOCTH TPeOyeTcCs.

15.7.5 B JIUCTOBBIX KOHCTPYKIHSX CIEAYyEeT MPUMEHSATh CBAapHBIE COCIUHEHUS BCTHIK; COCAMHEHUS
JIUCTOB TOJNILMHON 5 MM U MEHEE - BHAXJIECTKY.

15.8 Bucsiune mokpuITHs

15.8.1 JIns KOHCTPYKIMIA U3 HUTEH celyeT MPUMEHSTh KaHaThl, MPSAAN U BBICOKONPOYHYIO MPOBOJIOKY
(umu mpoxar).

15.8.2 KpoBnst BuCSIUET0 MOKPBITHA IOJDKHA OBITH PacIoNIO’KEeHa HEMOCPEICTBEHHO HA HECYIMX HUTSIX
U TOBTOPATH oOpaszyemyro umu Qopmy. Ecnm dopma kpoBiau oTinuaercs OT (OPMbI MPOBUCAHUS HUTEH,
KPOBIIIO MOAHUMAIOT HaJl HUTSIMH, OIIEPEB Ha CHEIHUAIbHYIO HAICTPOSUHYIO KOHCTPYKIIHIO, WIIH ITOABEIINBAIOT
K HUTSIM CHH3Y.

15.8.3 Ouepranusi OMOPHBIX KOHTYpPOB CIIEAyeT Ha3HA4aTh C Y4ETOM KPHBBIX JIABJICHHS OT yCHIIHH B
IIPUKPETJICHHBIX K HUM HUTSX NPH PacyETHBIX HArpy3Kax.

15.8.4 Jlns coxpaHeHHs CTaOWIBHOCTH (OPMBI, KOTOpas IOJDKHA OOCECIeYMBATh T'€PMETHIHOCTH
MPUHATON KOHCTPYKLHM KpPOBJIM, BUCSYME IOKPBITHA CIELyeT pacCUUThIBaTh Ha MACHCTBHE BPEMEHHBIX
Harpy3ok, B TOM YHCJIE€ BETPOBOTO oTcoca. [Ipu 3Tom ciiegyet npoBepsTh U3MEHEHHE KPUBU3HBI MOKPBITHS 110
IBYM HAampaBJICHUSM - BIOJb M momepek Hureil. HeoOxommmas cTaOMIBHOCTH JOCTHIAaeTCsl C IHOMOLIBIO
KOHCTPYKTHUBHBIX MEpONPHUATHHA: yBEIMUEHHEM HATSKEHHS HUTH 32 CYET Beca IOKPBITUA WIH
MPeIBapUTEIBHOTO HANpPSDKEHHSI; CO3JaHHEM CIEeUalbHON CTaOMIM3NpPYIOIell KOHCTPYKLUUH; MPUMEHEHUEM
H3rHOHO-KECTKUX HUTEH; MpEeBpallleHueM CHCTEMbl HUTEH U KPOBEIbHBIX TUTUT B €INHYIO KOHCTPYKIIHIO.

15.8.5 CeueHne HHUTH JOIDKHO OBITH pacCYMTAaHO MO HAMOONBIIEMY YCHIIHWIO, BOZHHKAIOUIEMY MpU
pacdeTHOW Harpy3ke, ¢ y4eTOM H3MEHEHHs 33/JlaHHOW T'eOMEeTpUHU TOKPHITHSA. B ceTyaThIX cuUcTeMax, Kpome
3TOT0, CEYeHNE HUTH JOJKHO OBITH IPOBEPEHO Ha YCHIINE OT NECHCTBHUS BPEMEHHOM HArpy3KH, PacIOI0KEeHHON
TOJILKO BJIOJIb JAHHOU HUTH.

15.8.6 BepTukanbHbIe U TOPU30HTATILHBIC TIEPEMEIIICHUS HUTEH W YCUIIUS B HUX CIICAYET OMPEAeIsTh C
y4€TOM HENMHEHHOCTH paboThl KOHCTPYKLUM MOKPBITHSL.

15.8.7 Ilpu pacuére HUTEH M3 KaHATOB M WX 3aKperuieHui kKodQuineHTs ycnoBwii paboThl Cliexyer
NPUHAMATh B COOTBETCTBHU ¢ pasfenom 17. Jlnsg craOMIu3HpyIOIIMX KaHATOB, €CIM OHH HE SBISIOTCS
3aTsHKKaMU 71 OTIOPHOTO KOHTYpa, K03()(OUIMEHT ycaoBUl paboThI y=L

15.8.8 OmopHBbI€ y311bI HUTEH U3 MPOKATHBIX MPOGUIIEH CIIeyeT BRITOIHATE IaPHUPHBIMHU.

Hupopmayus 06 uzmenenusx: Tloopazoen 15.9 usmenen ¢ 5 urons 2020 2. - IismeHeHue N 2
Cwm. npedbidywyto pedakyuro

15.9 ®aanneBbie cOeTUHEHUA

Hngpopmayus 06 usmenenusix:  Ilynkm 15.9.1 usmenen ¢ 28 wons 2023 2. - UismeHeHue N 5
Cwm. npedbidywyto pedakyuro

15.9.1 K ¢nanneBomy coeamaennto (PC) CTANBHBIX CTPOUTEITHHBIX KOHCTPYKIIMH CIEAYyeT OTHOCHUTH
COEAMHEHHE, B KOTOPOM MMEETCsl XOTs OBl OfHA MJIOCKAs eTajlb MPSAMOYTOJBLHON, KPYIJIOW MM WHON (OPMBI
(pnanen), coeauHeHHas C TOPLOM OXHOIO M3 3JIEMEHTOB Ha CBApKE, C OTBEPCTUSMH Ui OOJNTOB MO0 LIS
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HITHJIEK.

Ilepeqaya ycwmmii Bo @DPC (MPOMONBHBIX CHJI, HW3THOAOIIMX MOMEHTOB M IIOMEPEYHBIX CHII)
OCYIIECTBIIAETCS uepe3 dhaaHerl.

dnaHLEBbIE COCIUHEHHS IPUHUMAIOT KECTKUMHU, IIAPHUPHBIMU M1 KOHEUHOH 3aJJaHHON KECTKOCTH B
3aBHCUMOCTH OT MX IMIOBOPOTHOM KECTKOCTH JUISI paCCMaTpUBaeMOM paMBbl.

15.9.2 Ilpumenstor ®C B MOHTaXHBIX CTBHIKaX (epM U TPOCTPAHCTBEHHBIX KOHCTPYKIMHA C
3JIEMEHTAMH Pa3IMYHOTO oyepTaHusi, onopax JIOII, GalmeHHBIX W AaHTEHHO-MAa4YTOBBIX COOPYXEHUSX, CTBHIKAX
0aJoK, KOJIOHH, BJIEMEHTOB paM JABYTaBPOBOI'O HJIHM KOPOOUATOro CEUeHHs, B y3J1aX NPUMBIKAHHS OaloK K
KOJIOHHAM WJIHM APYTHM OajKaM.

15.9.3 Knaccuduuupyrores @C no crieayromnM npu3HaKkam.

I - mo ycnoBusiM paboThI:

a) ®C KOHCTPYKIMH rpynmsl 1;

6) ©@C xKoHCTpYKUMHU TpymIibl 2 1 3;

B) ®C KOHCTPYKIUH TPYIIIHI 4.

I'pynma koHCTpyKIMii onpeaessercs mo 4.3.1 u npunoxeHnto B.

I - mo AeHCTBYIONIMM HAITPSDKEHUSM B OKoJo(IaHIeBOM 30He (PUCYHOK 21a):

a) ¢ OTHO3HAYHOW AIIOPOI CKUMAIOIINX HOPMaJIbHBIX HanpsoKeHuH (cxkaTtoe OC);

0) C OJTHO3HAYHOH JMIOPOH PACTATHUBAIOIINX HOPMAaJIbHBIX HanpsokeHui (pactsanytoe OC);

B) C ABY3HAuHOH S3IIOPOIl HOPMAJBHBIX HANPKEHUH (CHKATO-M30THYTOE WM M3THOAEMO-PaCTSIHYTOE
oC).

116 i

1 — oxono@naHmeBas 30Ha; 2 — 60ITH

Pucynok 21a — Knaccudpuxanus ®C mo qeiicTBYOMMUM HANPSKEHHAM B 0K010¢1aHIIeBOM
30He

I - mo mpenBapuTensHOMY HaTsHKEHUIO 601TOB BOo OC:

a) 0e3 IpeBapUTEIbHOIO HATSIKEHHSI 0OJITOB;

0) ¢ IpeABapUTEIHLHBIM HATSHKEHUEM OOJITOB.

IV - mo ciocoby nepenaun nornepearsrx cuit Bo OC gepes:

a) 00JTHI, paboTaroIye, B TOM YHCIIE Ha Cpe3;

0) cuibl TpeHUs Yepe3 KOHTAKTUPYIOLIE OBEPXHOCTH Ha CKaThIX yyacTkax PC;

B) clie[MajIbHbIC MPOTHBOCABUIOBEIE YIIOPHI (OMOPHBIE CTOIHUKH, pedpa U T.1.)

[Tpu orcyrcrBum nonepeynoii cuibl, ®C no npusHaky |V He knaccuduimpyercs.

15.9.4 Ha ocHOBaHMHM pacyeTOB B NpOEKTHOW nokyMmeHntaimuu PC criemyer kiaccuuIUpoBaTh B
cootBercTBuH ¢ 15.9.3 Mo BceM npu3HaKam.

15.9.5 ®nannessle coequHeHHus KoHCTpykuui rpynmsl 1 (I, @) cneayeT mpoekTHpoBaTh TOJNBKO Ha
OonTax ¢ nmpeaaputenabHbiM HaTskeHueM (111, 0);

koHcTpykiuid rpymst 2 u 3 (I, 6) - ¢ yuerom nosnoxenuit 15.9.6-15.9.13;

KoHCTpyKIiui rpymmsl 4 (I, B) - mo 14.2 u3 cranu (pasgen 5) 0e3 ydera AJONOJHUTEIbHBIX TPEOOBAHHMIA
10 OTHOCUTEIILHOMY CY’KEHHIO B HaIlpaBJIEHUH TOJILIMHBI [IPOKATA.

15.9.6 ®naHueBble COCNMHEHUS, MOJIBEP)KEHHBIE CHKATHUIO WM COBMECTHOMY JEHCTBHUIO CXKATHS C
narubom (II, a), cnemyer mpoekTHpoBaTh W paccuuThiBath 1o 14.2. Tlpu mepejade MOMEPEYHBIX CHJ Yepes3
nosepxuoctu Tpenus (111, 6 + IV, 6), yaursiBatoT nosioxerus 14.3.

15.9.7 ®nanieBble coeTMHEHHsI, OTHECEHHbIE M0 Kiaccudukaiw K 11, 6 u I, B, cieayer pacCuuThiBaTh
[0 MPOCTPAHCTBEHHOH cXxeMe paboThl INIACTUHBI C HCIIONB30BaHUEM aPOOHUPOBAHHBIX METOJIUK, HIIK METOIOM
KOHEYHBIX 3JIEMEHTOB C y4YETOM T€OMETPHUYECKOW M (DU3NUECKOW HEIMHEHHOCTH PabOThl COCOUHEHUS, WIIH
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METOJIOM IPEEIHHOTO PABHOBECHUS B COOTBETCTBUHU C AciicTByrommmu HJI.

[pu Hanmymy HavanbHBIX HecoBepuieHCTB PC B BUIE TPUOOBUIHOCTH, WCIONB3YEMbBIE PACUCTHEIC
moaemn PC MOMKHBI YYUTHIBATH, YTO OONTHI pabOTAIOT HA PacCTSHKCHWE W HA W3THO, BO3HHUKAIONIUH TIpH
neGopMupoBaHUU IpUOOBUIHBIX (IIaHIEB MOJ HArpy3KOil WM HM3-32 OTCYTCTBHUS MapajUICIbHOCTH OIOPHBIX
[IOBEPXHOCTEN T'OJIOBKH 00JITa M FaiKy, BOHUKAIOIIEH NpH (pe3epoBKe TPHOOBUIHBIX (IIaHLIEB.

15.9.8 IIpu npoextupoBanuu OC crenyer npoBepAaTh:

a) IPOYHOCTH U MECTHYIO YCTOHYHUBOCThH COEIMHSIEMBIX SJIEMEHTOB B OKOJO(IIaHIIEBOM 30HE;

0) Hecyllyl0 cIOCOOHOCTh CBAapHBIX IIBOB KpeIUIEHUS (QIaHma K 3JIEMEHTaM KOHCTPYKIHH B
COOTBETCTBUH ¢ TpeOoBanusimu 14.1;

B) MPOYHOCTH (piaHIa B pacTsiHyToit 30He PC, oTHeCeHHBIX N0 Kiaccudukamu k 11, 6 u 11,8;

T') HECYIIYIO CIIOCOOHOCTBH 00NTOB B pacTsiHyToit 30He PC, oTHeCeHHBIX M0 Kinaccupukanuu K 11, 6 u 11,
B;

1) Hecyiyto criocobHocts Ha capur: st OC 11, 6 + 1V, 6 - B coorBeTcTBHM ¢ TpeboBaHusmu 14.3;
s ©C 111, a + 1V, a - B cootBercTBHH ¢ TpeboBanusamu 14.2; nns ©C IV, B - Hecyliyro CriocoOHOCTh Ha
CIBUT CIICTIHATILHOTO yIIopa (OIOPHOTO CTOJIMKA, pedpa | T.1.).

159.9 Ing ®C I, 6 u I, B y3en nmpuMbIKaHus OajK¥ K IOJKE KOJOHHBI, JOIMOJHHTEIBHO K
TpeboBaruaM 15.9.8, cinexyer npoBepATs Ha:

a) IPOYHOCTH U MECTHYIO YCTOHYMUBOCTH MOJIKU KOJIOHHBI;

0) IPOYHOCTh U MECTHYIO YCTOHYMBOCTH CTCHKH KOJIOHHBI (B TOM YHCJIE OT COBMECTHOI'O JCHCTBHS B
KOJIOHHE IPOJIOIBHBIX CHJI, MOMEHTOB, CIBUTAIOLINX CHI).

15.9.10 Ilpu mpoextupoBanuun DC ans QuaHueB ciaeqyeT NPUMEHSTH CTalb B COOTBETCTBHH C
pasgerniom 5 u npunoxeHvem B; mis ®C, otHeceHHbx mo kiaaccubpukanuud k I, 6 u II B, - cTams ¢
JOTIOJTHUTENFHBIMI TPEOOBaHUSIMUA IO OTHOCHUTEIBLHOMY CYXKEHHUIO JJsl 0Opas3loB B HANpaBJICHHU TONIIMHBI
MpoKaTa vy He MeHee 35% ¢ y4eToM IMOIOKeHHHI 13.3u 13.5.

Hnupopmayus 06 usmenenusix:  Ilynkm 15.9.11 uzmenen ¢ 28 urons 2023 o. - UameHeHue N 5
Cwm. npedbidywyro pedakuuro

15.9.11 Ipwu npoextupoBanuu ®C II, 6 + I, 6 + IV, 6 u II, B + III, 6 + IV, 6 cieayer mpuMeHSTh
00THI KJTaccoB npouyHocTH 8.8, 10.9, 12.9 u cooTBeTCTBYIONME UM Taliku U 1aiObl. J{i1st octanbHbix @C GonTHI
crenyet BeIOHparh mo 5.6 u 14.2.

OtBepcTus 1 OONTHI CIEAYET Pa3sMeIIaTh ¢ yueToM TpeboBanuii TabnuvLbl 40.

laiiku OonToOB, ycTaHaBiIMBaeMbIX Oe3 mpenBapurenbHoro HarsbkeHus (OC III, @), momkHbBl OBITH
3a(MKCUPOBAHBI OT PACKPYUYUBAHUS KOHTPraiikaMu, MPy>KMHHBIMH 1aii0aMu U T.11.

15.9.12 TpebGoBanusi MO HATHKEHUIO OOATOB M K KOHTPONIO IUIOTHOCTH KOHTaKTa MEXAY
moepxuocTsamu ¢uantes it OC 111, 6 + IV, 6 npusenenst B Cl1 70.13330.

Hndopmayus 06 usmenenusix:  [lynkm 15.9.13 usmenen ¢ 28 urons 2023 e. - IameHeHue N 5
Cwm. npedbidywyto pedakyuro

15.9.13 Ilpumemka B oskcmuryatammo @POC Tpu HATMYMKM HAYabHBIX HECOBEPIIEHCTB B BHJIE
IpUOOBUIHOCTH JIOJDKHA OCYILIECTBIATHCS IOCIE IOMYYEHHS MOJIOKUTEIBHBIX PE3yJIbTaTOB NP BBIIOJIHEHUH
JOIOJHUTEINIbHBIX PACYETOB.

Pacger ®©C III, a + IV, a ¢ Hemmockumu (ranmamMu (TIpU HATMYAHA 3a30POB MEXIY KOHTAKTHBIMH
MOBEPXHOCTSIMH), BBITIOJHSIOT, Kak coequHeHuil ¢ ruockumu ¢umaniamu (cm. 15.9.5-15.9.9) 6e3 3azopos,
NPHHUMAs PACYCTHOE COMPOTHBICHHE OXHOOONTOBOrO coeuHenus R =0,54R . He 3aBHCHMO OT Kiacca

MIPOYHOCTH OOJITOB, W MOHIKAIOMINKA KOA(PPHUIIMEHT ycIoBUi paboTs! (ianma pasHbeiit 0,7. [Ipu aToM 3a30psI
MEXIY COCIUHSIEMBIMU 3JEMEHTaMH C HEIUIOCKMMHU (JIaHIaMH JOJDKHBI YAOBJIETBOPSTH CIELYIOLINM
TpeOOBaHUAM:

a) 3a30pHl B 30HE IAi0HI - He Ooriee 1,2 MM BKIIIOYHTENBHO;

0) KpaeBbIe 3a30pHI 10 IepuMeTpy (raHna - He 6osiee 4 MM BKITIOUHTENBHO;

B) 3a30pbl MeX1y (IaHIaAMH MO IEHTPAIbHBIM JIMHHUSM CHKATBIX IMOJOK M CXKATBIX 30H CTEHOK - HE
6onee 0,1 MM; IO TICHTPAIBHBIM JIMHUSIM PACTIHYTHIX TOJIOK M PACTSIHYTHIX 30H CTCHOK - He Ooiee 1,2 MM.

Hnupopmayus 06 usmenenusix:  Iloopazoen 15.10 usmenen ¢ 28 uions 2023 e. - ismeHeHue N 5
Cwm. npedbidywyro pedakyuro

15.10 Coenunenus ¢ ¢ppe3epoBaHHBIMH TOPUAMHU

B coenmHeHnsx sneMeHTOB ¢ (¢pe3epoBaHHBIMH TOpHaMu (B CTBIKaX M 0a3ax KOJOHH W T.II.)
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CKMMAIOIIYIO CHUITY CIIEAYeT CUUTATh MOJHOCTHIO NEPEJAroIIeHCs Yepe3 TOPIIbI.

Bo BHENEHTpPeHHO CXKaThIX (C)KAaTO-M3THOAEMBIX) JJIEMEHTaX CBapHbIE MIBBI M OONTHl YKa3aHHBIX
COEAMHEHHMH CIIEAYyeT PAacCUUTHIBATh HA MAaKCHMAJIBHOE DPACTITMBAIOILES YCHJIHE OT ICHCTBUSI MOMEHTa U
IIPOOJIHON CUIIbI IIpU HamOosiee HEOJIarompusATHOM HX COYETAaHWM, a TAaKXKEe Ha CABMIAOLIEEe YCHWIINE OT
JIEHCTBUS MONIEPEYHOUN CUJIBL.

15.11 MoHTaKHBbI€E KpenJIeHus

15.11.1 MoHTaxHbIe KpeIUIeHUs] KOHCTPYKUUH 3JaHUN U COOPY)KEHUH ¢ OalkaMHu KpPaHOBBIX IyTei,
paccYMThIBAEMBIMH Ha yCTAJIIOCTh, & TAKXKE KOHCTPYKIMH TOJ >KEIE3HOIOPOXHBIE COCTAaBBI JOJKHBI OBITH
CBapHBIMH WIH QPUKIUOHHBIMH.

B MOHTa)XHBIX COCMHEHUSX STUX KOHCTPYKIUH CIelyeT MPUMEHSITh OONTHI Kilacca TOYHOCTH B:

JUISL KPETUICHUSI POTOHOB, DJIIEMEHTOB (DOHAPHOI KOHCTPYKIIUH, CBSI3€H 10 BEpXHUM TosicaM (epM (TIpH
HaJIMYUH CBA3EH MO HIDKHUM T0SICAM WIIH JKECTKOM KpPOBIIN), BEPTHKAIBHBIX CBs3ell Mo depmam u poHapsM, a
TaKKe JIEMEHTOB (paxBepka;

IUIs KPEIUIEHHs! CBS3EH 10 HIDKHUM IosicaM (epM IpU HaJU4YUM KECTKOW KPOBIU (IIPUBAPEHHBIX K
BEPXHHUM I105ICaM KEJIe300€TOHHBIX MM apMHUPOBAHHBIX IUIUT U3 SYEUCTHIX OCTOHOB MJIM NPHUKPEIUICHHOTO B
KaXXIyI0 BOJIHY NPO(GHUINPOBAHHOIO HACTHIIA U T.I1.);

UL KPEIUICHUs] CTPONWIBHBIX M HOACTPONMIBHBIX ()epM K KOJIOHHaM M CTPONWIBHBIX (epM K
MIOACTPONMIBHBIM IIPH YCIOBUH NIEpPEIaul BEPTUKAIEHOTO OTIOPHOTO IAaBIEHUS YEPE3 CTOIHK;

IUIsL KpeTUIeHUs! pa3pe3HbIX OaloK KPaHOBBIX MyTel MEKIy COOOH, a TaKkKe ISl KPEeIJIeHNsI UX HIKHETO
rosica K KOJIOHHaM, K KOTOPBIM HE KPEIsTCS BEPTUKAIbHBIE CBSI3H;

UL KperuleHust 0ajok pabouuX IUIOIANOK, HE TMOJBEPralolIuXcs BO3ICHCTBUIO ITUHAMHUYECKUX
Harpy3oK;

JUTS KPEIUIEHUS! BTOPOCTENIEHHBIX KOHCTPYKITHIA.

15.11.2 JIns mepepactupenencHus W3rnOamuX MOMEHTOB B DJICMEHTAaX PaMHBIX CHCTEM KapKaCHBIX
3MaHUHA B y3/1aX COCIMHEHUS DUTeNed C KOJIOHHAMHM NPHMEHSIOTCA CTaJbHBbIE HAKIAAKW, paboOTarolue B

IJIACTUYECKON cTafauu. Hakmanku cieayeT BEITIONHATE U3 CTAJICH ¢ MPeaesioM TeKydecTu a0 345 H/mm®.

Yennus B HaKNaAKax CIEIyeT ONPENesATh NPU MUHUMAIBHOM IIpEAEie TEKy4eCTH g . =R u
y,min yn

MaKCHMAIbHOM Hpefiene TeKy4ecT g =R n-1-100 H/mm?,
y,max y

[IpononbHBIE KPOMKH HAKIaJOK, PA0OTAIOUIMX B IJIACTUYECKOW CTAagHH, JAOJDKHBI OBITH CTPOTAHHBIMH
nin Gppe3epoBaHHBIMU.

15.12 OnopHble YacTH

15.12.1 HenonsuxHble MAPHUPHBIE OMOPHI ¢ HEHTPUPYIOLUIMMHU MTPOKIIAAKaMH, TaHT€HIIHAIbHBIE, a TIPU
BechbMa OONIBIINX pEaKIHAX - OaJaHCHpPHBIE OIMOpPHI CIEAYeT NPUMEHATh MPH HEOOXOAMMOCTH CTPOTO
PaBHOMEPHOTO paCIpe/IeeHNs JaBICHHS IO/ OTIOPOH.

[Inockne winM KaTKOBbIE TOABIXKHBIE OIOPHI CIEAYET MPUMEHATh B CIIydasx, KOTJa HIDKeIeKaras
KOHCTPYKITUSL JOJDKHA OBITh pasrpy’XeHa OT TOPU3OHTAIBHBIX YCHIIHMHA, BO3HWUKAIONINX IIPH HETOABIKHOM
omMpaHuH Oalku WK (HEepMBI.

Koaddumment TpeHns B MII0CKUX MOJIBUKHBIX OIOpax CleAyeT MPUHUMATh paBHBIM 0,3, B KATKOBBIX -
0,03.

15.12.2 Pacuér Ha cMmsATHE B IMUIMHAPUYECKHUX IMapHUpax (uandax) OaJaHCHPHBIX OIOp CIEIyeT
BBIMOJIHATH (TIPY LIEHTPAJILHOM YTIJle KacaHHs MOBEPXHOCTEH, paBHOM win OonbiieM 90°) o ¢popmyne

FI(1,25rIR, y)<l, (199)

rae F - naBnenwue (cuia) Ha onopy;
r, | - paguyc v ayiuHa mapHUpa, COOTBETCTBEHHO;
Rlp - pac4€THOE CONPOTHUBICHHE MECTHOMY CMSTHIO IIPHU IUIOTHOM KACAaHWH, IPUHUMAEMOE COIJIACHO

TpeboBanusM 6.1.
15.12.3 Pacuér Ha quaMeTpaibHOe CKATHUE KATKOB CJICIYET BHIMOIHATH 10 (hopMyJie

Fi(ndIR_)<1, (200)
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€ N - YHUCJIO KaTKOB,
d, | - tmameTp u nMHA KaTKa, COOTBETCTBEHHO;
Rc 0 pacuéTHOE CONPOTHBIICHUE IHAMETPAILHOMY CHKATHIO KATKOB IMPH CBOOOJHOM KaCaHWH,

MIPUHUMAEMOE COTTIaCHO TpeboBaHusM 6.1.

16 TpeGoBaHus MO MPOEKTHPOBAHUIO KOHCTPYKIMIi OMOP BO3AYIIHBIX JINHHII 3JIeKTponepeaaym,
OTKPBITHIX pacnpeaeiuTeIbHBIX YCTPOHCTB U KOHTAKTHBIX ceTell TpaHCmopTa

Hnpopmayus 06 usmenenusix:  [lynkm 16.1 usmenen ¢ 5 urons 2020 2. - IsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

16.1 Jlns KOHCTPYKIWH W COEAMHEHWH OTMOp BO3MYIIHBIX JHHHUN 3nekTponepenadn (BJI), oTkpeiThix
pacnpenenutensHbIX ycTpoiicte (OPY) u konTakTHBIX cerelt Tpancnopta (KC) cienyer mpuMeHsATh MaTepHalbl
B COOTBETCTBUU ¢ TpeOOBaHUAMHU Paszena S u npunoxenuns B.

HUngopmayus 06 usmenenusix:  Paszoen 16 dononnen nynkmom 16.1a ¢ 5 urons 2020 . - UsmeHeHue N 2

16.1a B 3aBucHMMOCTH OT Ha3HAYEHUS U TUIA UX COCIUHEHUI KOHCTPYKIMH ONOP MOAPA3AeIsIoTCs Ha
IPYTIIBL:

rpymnma 1 - cBapHbIe crielManbHbIe ONMOPBI OONBIINX NEPEX0I0B BEICOTOH cBhIlIe 60 M;

rpymma 2 - cBapHele onopsl BJI, kpome yka3aHHbBIX B rpymme l; cBapHBIE ONOPHI OIIMHOBKM WU TIOA
Beikmtodarenn OPY He3aBUCHMO OT HampsDKEHHUS, CBapHbBIE OMOpHI mox obopynoBanue OPY HanpsbkeHuem
ceeiie 330 kB; koncTpykuu u anemenTsl KC, cBA3aHHbBIE ¢ HATSDKEHUEM NTPOBOOB (TSTH, IUTAaHTH, XOMYTHI), a
TaKke OIOpHI, YKa3aHHBIEC B TPyIIeE 1, IpH OTCYTCTBUU CBapHBIX COCTUHEHUI;

rpymmna 3 - cBapHble H 0ONTOBBIE OMOpHI 1Mo 0bopynoBanue OPY nanpsbkenuem a0 330 kB, xpome
OTIOp TIOJ BBIKJIIOYATENN; KOHCTPYKIIMH U 3JICMEHTHI HECYIIHX, [TOJICPKUBAIOIINX U (UKCUPYIOIINX YCTPOHCTB
KC (omopsl, purenu KeCTKHX MONEPEYrH, MPOKEKTOPHBIE MAUThI, PUKCATOPHI), & TAK)KEe KOHCTPYKIIUH TPYIIIThI
2, kpome KC, mpr OTCYTCTBHH CBapHBIX COCTUHCHUI;

rpynna 4 - cBapHble M OOJITOBbIE KOHCTPYKIMU KaOEJIbHBIX KaHAJIOB, JIETalM IyTeH IepeKaTKu
TpaHC(OPMATOPOB, Tpambl, JECTHULBI, OTPAXICHUS U IPYyTrue BCIIOMOTaTEeNbHBIC KOHCTPYKLUH M 3JIEMEHTHI
OPY, BJI u KC.

Hndopmayus 06 usmenenusix:  I[lynkm 16.2 usmenen ¢ 5 urons 2020 2. - IsmeHeHue N 2
Cm. npedbidywyto pedakyuro

16.2 bontel knaccoB TouHocTd A u B mnst omop BJI BeicoToit 1o 60 M u koHcTpykumii OPY u KC
CJIeAyeT MPUHUMATh KaK Ul KOHCTPYKLHA, HE PACCUMTHIBAEMBIX Ha yCTAJIOCTh, a Ul (DIaHLEBBIX COCIUHEHUH
u omop BJI BeicoToli Gomee 60 M - Kak AJisi KOHCTPYKIIHIA, PACCYMTHIBAEMBIX Ha YCTaNOCTh, mo Tabnuue .3
(mpunoxenue I').

OnaHueBble coeArHEHNsT 0€3 KOHTPOJIMPYEMOTO HATSHKEHHUs! OOJTOB MPUMEHSIOTCS Il COSAWHEHUS
KOHCTPYKUUH, YKa3aHHBIX B HACTOSIIEM paszelie, BHE 3aBUCHMOCTH OT KiacCH(UKAIMKM HANPSHKEeHUH B
okonoduaniesoit 3oue IT mo 15.9.3.

Hnst ©C, moaBep:KEHHBIX CKATHIO (CKATHIO ¢ U3rHOOM), ¢ O0NTaMU 6€3 KOHTPOJIUPYEMOTO HATSKEHUS
ClIelyeT IPUMEHATH OONTHI, TAKK U MIali0bl B COOTBETCTBHH C 5.6.

16.3 Uckmouen ¢ 5 ntonst 2020 1. - VIameHeHnem N 2

Hupopmayus 06 usmenenusix:  CM. npedsidywlyro pedakyuro

Unupopmayus 06 usmenenusix:  Ilynkm 16.4 usmenen ¢ 5 uions 2020 e. - IameHeHue N 2
Cwm. npedbidyuwyro pedakyuro

16.4 Ipu pacuerax onop BJI, korcrpyknuii OPY u KC cnenyer npuaruMath k03 pumeHTs! ycnopuit
paboTsl, yctanoBieHnble B 7.1.2, pasgenax 4 u 14 u mo tabnuue 45.
Ius onop BJI, OPY u KC 3Hauenue koa(duieHTa HaJeKHOCTH 10 OTBETCTBEHHOCTH y, cmenyer

NPUHUMATh B COOTBeTCTBHHU ¢ TpeboBanusmu [ OCT 27751.
PacuéT Ha MPOYHOCTH PACTAHYTHIX 3JEMEHTOB omop o hopmyrie (5) ¢ 3aMeHol B Hell 3HaYEHMS Ry
Ha R /y He JIOIYCKaeTCs.
u u

Tabnuua 45
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OneMeHT KOHCTPYKIHH Koaddumuent ycnosuii paboTs
Ye

1 CokaThle T0sica U3 OJJMHOYHBIX YTOJKOB CTOSK CBOOOIHO CTOSIIICH
OITOPEI B IIEPBBIX JIBYX IMAHCIIAX OT Oamrmaka IIPpU Y3JIOBBIX

COCZIMHEHHUSX :
a) Ha CBapKe 0,95
0) Ha Oostax 0,90

2 Cxarbld 3JIEMEHT IUVIOCKOU peleTyaTor TpaBepChl U3 OIUHOYHOIO
PaBHO-TIOJIOYHOT'O YTOJIKA, IPUKPEIUIIEMOT0 OAHON MOIKOH (PVMICYHOK

22):

a) MosiC, MPUKPEIUISIEMBII K CTOMKE OMOPBI HEMOCPEICTBEHHO ABYMS 0,90
6onTamu u Oostee, MOCTABIEHHBIMHU BIOJb MOSICA TPABEPCHI

0) mosic, MPUKPEIUIIEMBI K CTOWKE OMIOPBI OJTHUM OOJITOM WIIH Yepe3 0,75
(acoHky

B) pacKocC M pacropka 0,75

3 OTTsDKKa U3 CTAJIbHOTO KaHaTa WiIn Imy4dKa BBICOKOHpO‘IHOﬁ
IMPOBOJIOKU:

a) JUIsl IPOMEXKYTOUHOU OMOPBI B HOPMAITBHOM PEKUME PabOTHI 0,90
0) 11 aHKEPHOU, aHKEPHO-YTIIOBOH M YTIIOBOH OIOp:
B HOPMaJIbHOM PEXHMe paboThI 0,80

B aBapUITHOM pEXXHMeE pPaOOTHI 0,90

MpumeyvaHue - Ykasanuslie B Tadauie Ko3)HUIHUEHTH! YCIOBUIT padOTHI HE PACIIPOCTPAHSIOTCS HA COCAMHEHUS
3JIEMEHTOB B y3/aX.

16.5 TIpu ompeneneHnn MPUBEAEHHON THOKOCTH 110 TAONMLE 8 HanOONBIITy0 THOKOCTH BCETO CTEPIKHS
Ayqy CTCAYET BBIYHCIIATE 11O (dhopmynam:

JJIA YE€TBIPEXTPAHHOI'0 CTEPIKHA C MapauICIbHBIMHU ITOACaMHU, IIAPHUPHO OIIEPTOIO IO KOHIIAM,

A =20/b; (201)

JUISL TPEXTPAHHOTO PABHOCTOPOHHETO CTEPXKHA C TMapauIeTBHBIMH ITOSICAMH, MAPHUPHO OMEPTOro II0
KOHIIaM,

A =2,50/b; (202)

JUIS CBOOOIHO CTOSIIEH CTOMKH IMpaMHUaaIbHON GopMbl (PUCYHOK 15)

A =2uhib, (203)

rze | - reoMeTprudeckas UIMHA CKBO3HOTO CTEPIKHS;
b - paccrosiHEEe MEXITy OCSAMH IMOSICOB HauOOJIee Y3KOH IPpaHU CTEPIKHS C IMapalliebHIMU TIOSCAMHU;
h - BeICOTa CBOOOAHO CTOSILEN CTONKHU;

u=1,25(bs /b, )2 —2,75( b,/ bl.)+3,5 - K03 (GUIUEAT IS ONPENEIEH s PACYETHOM JIMHBI, TJIE bS u bi -

pacCTodHuA MCXKIY OCAMU ITOSICOB HI/IpaMI/I,Z[aJILHOfI OIIOPBI B BEPXHEM U HUXKHEM OCHOBAHUAX Hanboee y3KOfI
Tr'paHu COOTBECTCTBCHHO.
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Pucynox 22 — Cxema Tpapepckl ¢ TPeyroJeHOH pemerKoi

16.6 Pacuér na YCTOP'I'{I/IBOCTL opu CXXaTtuu C HM3rHOOM CKBO3HOIO CTCPIKHA C pCHICTKAMHU ITOCTOSAHHOT'O
110 JJIMHE CCUYCHM CJIICAYET BBINIOJIHATE IO Pa3ferny 9.

Jnsi paBHOCTOPOHHETO TPEXTPAaHHOIO CKBO3ZHOIO CTEPXKHS C PEIIETKaMH IIOCTOSIHHOTO IO JUIMHE
CEUCHHST OTHOCUTEIIbHBIN YKCIIEHTPUCHUTET CIIEIYET BEIUUCIIATH 110 (hopMyIam:
IpH U3ru6e B TUIOCKOCTH, IEPIICHANKYIAPHON K OJTHOW M3 TpaHe,

m=3,46 M/(Nb); (204)
IIpU U3rude B IIIOCKOCTH, NAapajlyIeNIbHON OAHOM U3 TpaHeil,
m=3gM/(ND), (205)

rzae b - paccTosiHEE MEKAY OCSIMU TOSICOB B INIOCKOCTH TPaHHU;
B- k0d(unment, paBusblii 1,2 npu 601TOBBIX coenuHeHus X U 1,0 - Ipu cBapHBIX COETUHEHUSX.
16.7 TIpu pacuére Ha yCTOWYIUBOCTD TPH CKATHH C U3THOOM CKBO3HOT'O CTEPIKHS ¢ perrerkamu mo 9.3.1

u 9.3.2 3HaueHHE SKCUECHTPUCUTETA € MPH OOJTOBBIX COCIMHEHMIX JJIEMEHTOB CJEIyeT YMHOXaTh Ha
ko3 duruent 1,2.

16.8 Ilpu mpoBepKe YCTOMIMBOCTH OTACTHHBIX MOSICOB CTEPKHS CKBO3HOTO CEUSHUS OTIOP C OTTSKKAMHU
IIPH CXKaTUH C M3THOOM, TIPOIONIBHYIO CHITY B KaXKJIOM TIOSICE CIEIyET OMPENeNATh C YIETOM JAOMOIHUTEIHFHOTO
YCUIIHS Na 40T M3THOAIONIEro MOMEHTa M, BEIYHCIIIEMOTO 110 TehOPMHPOBAHHOM cXeMe.

Jns mapHUpHO OomepToil MO KOHLAM PEIIETYATOW CTOMKM MOCTOSHHOIO IO IJIMHE NPSMOYTOJIBHOTO
ceyeHus: (Tun 2, Tabnuua 8) omopsl ¢ OTTSHKKAMU 3HAYCHHE MOMEHTa M B CepeauHe JUIMHBI CTOMKH TpH
n3rube e€ B OAHON U3 IIIOCKOCTEH X-X WM Y-y CJIEAYET ONpeneaTh 1o Gopmyie

M=M +(gNIS)(/+.), (206)

rae M - m3rubaromuii MOMEHT B CEperHEe JITMHBI CTOMKH OT IMMONEPEYHON HATrpy3KH, OTpeaesieMbIit
q
Kak B OaJiKax;

B - KoaduumenT, npuHUMaeMslii cornacHo 16.6;
N - mponosnbHas cuia B CTOMKE;

f - mporu® CTOMKM B cepeArHE IJIUHBI OT MONEPEYHON Harpy3Kd, ONpelessieMblii Kak B OOBIYHBIX
q
ajIkax ¢ MCIOIB30BaHUCM MPHBEICHHOTO MOMEHTA HHEPIHH CeueH s /
€

fn =0,0013/ - HagabHBIH TPOTHO CTOWKH B TIIOCKOCTH U3TH0A;
5=1-0,INP/EL ).

3neck: | - quuHa CTONKY; [) = AP /}é ”
rae A - miomaab CCYeHUs CTOUKH;
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A; - IPMBE/ICHHAs THOKOCTD CTOIKH, Onpejesiemas 1o Tabnuue 8 juis ceueHus THIa 2 ¢ 3aMeHON B
dopwmyrne (16) Apna & A HIH ), COOTBETCTBEHHO MIIOCKOCTH u3ruoa.

Ipu u3rube cTOiiKH B ABYX IUIOCKOCTSX ycunue N  CIeyeT onpeiensth 1o thopmyrne (124); npu
OTOM HayallbHBIii IPOTKO f CIEYET YUUTHIBATH TOIBKO B TOH IUIOCKOCTH, B KOTOPOH COCTABIIsOWAst ycrmms N

, OT MOMeEHTa M wnmu M umeeT HanOOJbIIIEE 3HAYEHHE.
al X y

16.9 Tlonepeunyro cuimy Q B IMIapHUPHO OMEPTOH IO KOHIAM CTOHKE C PEIIeTKaMH ITOCTOSHHOTO TIO
JUTHHE TIPSIMOYTOJIBHOTO ceueHus (Tur 2, Tabnnua 8) omopsl ¢ OTTHKKAMH [TPU CHKATHH ¢ U3rHOOM B OJTHO# 13
IUTOCKOCTEH X-X WK Y-y ClielyeT MPUHUMATh MOCTOSHHOM MO JUTMHE CTOWKU M ONIPEJIeNATh 1Mo (hopmyrie

3,14
0=0t % (f,+/.) . 07)

rae Q - MaKCHUMaJIbHasA IonepcyHasd cCujia OT nonepeqﬂoﬁ Harpy3km B IIJIOCKOCTH n3ruda
max >

omnpejenseMas Kak B Oankax.

OcranbHbie 0003HaueHust B popmyrie (207) cneayer npuHUMATh TAaKUMH ke, Kak B (popmyre (206).

16.10 J{nst miapHUPHO OMEPTOit MO KOHIAM PENISTYATON CTOMKH MTOCTOSHHOTO TI0 JTHHE TPEYTrOJEHOTO
CKBO3HOTO ceueHus (Tum 3, Tabnuua 8) omopsl ¢ OTTHKKAMK TIPH CHKATHU ¢ U3THOOM B OJTHOM M3 MJIOCKOCTEH
X-X WIM y-y 3HaYeHHe MOoMeHTa M B cepeluHe ee UIHHBI cieayeT ompeaenste mo dopmyre (206), a
MIPUBEICHHYO THOKOCTb - 1O TaOJMIIe 8 JUIs CEUCHHUS THMA 3.

Ipu u3rnGe CTORKM B ABYX IIOCKOCTSX 3HAYCHHE yCHius N | CIIe/lyeT IPUHAMATh GOJbLINM 3 JIBYX

3HAYCHMUI, OTIPECIISIEMBIX 110 opMyJie

Nad=1,16MX/b Wi Nad=0,58Mx/b+My/b. (208)

Ipu yuere obonx Momentos M u My BO Bropoii hopmyrie (208) nauanbHbI MPOTHO CTOWKA /B

KaXKJ0W U3 JIBYX IJIOCKOCTEH ciieayeT npuHuMarh pasHbsM 0,0011.

16.11 ITonepeunyto cmity Q B MIOCKOCTH TpaHU B LIAPHUPHO ONEPTOM MO KOHIIAM peIIeT4aTon cToiike
TPEYroJbHOTO CKBO3HOTO CEUEHHS OIMOPBI C OTTSHKKAMH TPH CKATHH C M3THOOM CIIEAYeT ONpEAemsTh I10
hopmyrie (207) ¢ yueToM NpUBEICHHON THOKOCTH A OHPEIEIICMOI 110 Tabnvue 8 mis cedeHus Tuna 3.

Hupopmayus 06 usmenenusx:  Ilynkm 16.12 uzmenen ¢ 17 gpeepans 2019 . - UameHeHue N 1
Cwm. npedbidywyro pedakuuro

16.12 Pacuér Ha yCTOWYHMBOCTH CHKATBIX DJIEMEHTOB KOHCTPYKIHMH M3 OJAWHOYHBIX YIOJIKOB (IIOSICOB,
PELIETKH) CIeAYET BBIMOIHATE C YUETOM SKCHEHTPUYHOTO MPHIIOKEHHUS MPOAONBbHON CHIIBI.

Kak uentpanbHo ckaTble o popmyrie (7) 3TH 3IeMEHTHI ClIeAyeT pPacCUYUTHIBATH MPU YCIOBUU
YMHOXEHHS POIOIBHBIX CHII Ha KO QUIIMEHTHI o, ¥ o, TpUHIMaeMbie He MeHee 1,0.

B npocTpaHCTBEHHBIX OOJTOBBIX KOHCTPYKIHMSAX MO PUCYHKY 15 (kpome pucyHka 15, B) U KOHIIEBBIX
OTI0p) TPU LIEHTPHUPOBAHUH B Y3JI€ DJIEMEHTOB M3 OJWHOYHBIX PABHOMOJOYHBIX YTOJKOB IO MX PHCKaM IpH
OJTHOPSITHOM PAcCIIONIOKEHUU OOJTOB B DJIEMEHTAaX PEIIETKH U MPUKPEIUICHUH PAcKOCOB B y3JI€ C ABYX CTOPOH
MIOJIKH TT0sica 3HaYeHHs K03(H(HUIIMEHTOB 0,, ¥ o, CCIYeT OIpe/esTh:

JUTS TIOSICOB TIPH i_q,s (ipu i>375 Clle/lyeT MPUHUMATE 1:3,5 ) mo hopmyam:
npu 0,55<c/b<0,66 u de/Nm§0,7

a,=1+]c/b-0,55+1(02-0050)] N,/ N, : (209)

pn 04<c/b<0,55 u N_/N <(2,33¢/b-0,58)
0, =0,95+0,1c/b+]0,34-0,62¢/b+1(02-0,05%)] N,/ N, 5 (210)

JUTSL PACKOCOB, IMIPUMBIKAIOIINX K PACCUMTHIBACMOM ITAHEIH I1osica, 110 (opMyJiam:
npu 0,55<c/b<0,66 n de/Nm<0,7
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adzl,18-0,36c/b+(1,8c/b-0,86)de/Nm; (211)
npu 0,4<c/b<0,55 u de/Nm§(2,33c/b-O,58)
ad=1-0,04c/b+(0,36-0,4lc/b)de/Nm. (212)

JIst IpOCTPaHCTBEHHBIX OOJNTOBBIX KOHCTPYKIHIA 110 PUCYHKY 15, 1), n) B hopmynax (210) u (212)
caenyet npunumMats 0,45<c/b<0,55.

B dopmynax (211) u (212) oTHoIIeHNHE PACCTOSHHUS IO TOJIKE YTOJKA Packoca OT 00YIIKa IO PUCKH,
Ha KOTOPOU YCTAHOBJICHBI OOJITHI, K IIMPUHE MOJIKH YrojKa packoca npuaaTo ot 0,54 mo 0,6; mpu OTHOIICHUH,
pasuoMm 0,5, ko3 duruent O BBIYMCIICHHBIN 110 popmymnam (211) u (212), nomxen ObITH yBenmudeH Ha 5%.

B nmpocTpaHCTBEHHBIX CBapHBIX KOHCTPYKIMSX M3 OJWHOYHBIX PAaBHOMOJOYHBIX YTOJKOB IO PUCYHKY
15, 0), r) (KpoMe KOHIIEBBIX OIOP) C MPUKPEIJICHUEM PAaCKOCOB B Y3JI€ TOJIBKO C BHYTPEHHEH CTOPOHBI MOJKU
rosica mpu de/Nm§0,7 3HAYCHHS KOO(DDHUIMCHTOB o M 0, CICyeT IPUHHMATD:

IIPU LICHTPUPOBAHMM B Y3JIaX 3JIEMEHTOB 110 LIEHTPAM TSKECTU CEUEHMM

_(Xd: 1 309

IIPY LIEHTPUPOBAHUU B y3J1aX OCEH pacKOCOB Ha OOYILIOK Iosica

am:adzl ’0+0’12de/Nm.

[Ipn pacdyere KOHCTPYKIIMH HAa COBMECTHOE [I€HCTBHE BEPTHUKAIBHBIX M TOMEPEYHBIX HArpy30K H
KPYTSILEro MOMEHTA, BEI3BAHHOTO OOPHIBOM IIPOBOJIOB WJIM TPOCOB, IPUHUMAIOT o, =0 d=1,0.

O6o3naueHus1, npuHsAThe B hopmyrax (209)-(212):

C - PacCTOsIHUE TIO MOJIKE YTOJIKa Mosica OT OOYIIKA 10 PUCKHU, Ha KOTOPOI PACIIOIOKEH LEHTP y3I1a;
b - [mMpHHA MOJKHU yroJiKa Mosca;

N - npoJiosibHAsI CHJIa B IAHEIH T105ICa;

m

de - CyMMa MpOEKIMi Ha OCh Mosica YCWJIMM B packocax, MPUMBIKAIOIMIUX K OJHOW TOJIKE Tosca,
nepesaBacMasl Ha HEro B y3je M omnpejensemMas IIpyd TOM K€ COYETaHUHU HAarpys3oK, Kak JJIs N1 _; IpH pacyere
rosica ClieJyeT NMPUHUMATh OOJIbIIEE U3 3HAUYCHUH de, MOJYYEHHBIX JJI Y3JIOB IO KOHLIAM IaHENd, a IpHu

pacdere pacKocoB - IS y371a, K KOTOPOMY IIPHUMBIKAET packoc.
16.13 Pacuérnpie JTHHBI [ W pajuyChl HHEPIUMH CEYCHHIA 1 [IPH ONPEICICHIH THOKOCTH JIIEMECHTOB

IUIOCKUX TPaBepC C MOSICaMH W PEHIETKOM M3 OMMHOYHBIX YTOJNKOB (CM. PUCYHOK 22) ciiefyeT NpUHUMATh
pPaBHBIMH:

I 1osica Zef—lm, =i Ief—lm b =L

JUIS packoca le f—l I A

s pacopku [ =/ , i=i
A p p ef ¢ min’

T7e [ - PaaMyC HHEPLMH CCYCHHS OTHOCHTEIBHO OCH, MAPAILIEIbHON IITOCKOCTH PEIIETKH TPaBEPCHI.

16.14 TmOKOCTh TEPBOTO CHU3Y packoca W3 OAMHOYHOTO YToliKa pemérdatoil CBOOOJHO cTosmIen
omops! BJI He nomxHa mpessimatsd 160.

Hupopmayus 06 usmenenusix:  Ilynxkm 16.15 usmenen ¢ 5 uionsn 2020 2. - UsmerHeHue N 2
Cwm. npedbidywyto pedakyuro

16.15 OtkioHeHns Bepxa OIrop M MPOruobl TpaBepc He JOJDKHBI MPEBBIIIATh 3HAYSHHH, TPUBECHHBIX B
Tabnuue 46.

Tab6nuua 46
KoncTpykius u HanpaBieHue OTtHOCHUTENBHOE OTHOCHTENBHBIN POrHO TpaBepchl U Oanku (K
OTKJIOHEHHUS OTKJIOHEHHE MIPOJIETY WITH JUTMHE KOHCOJIN)
Bepxa OIopsI (K o "
P 22 BepTukanbHblii T'opuzoHTaIBHBIN
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BBICOTE OIOPBI) B IIpOJIETE | HA KOHCOJIH B Ha
MpoJieTe | KOHCOJIU
Konnesast u yrioBas onopa BJI 1 1 1 He orpanuuuBaercs
aHKEpHOTO THWMNa BeicoToM no 60M | ______ |  ______ | .
BJIOJTb TIPOBOJIOB 120 200 70
Ormopa BJI ankepHoro Tuma 1 1 1 To xe
BBICOTOM A0 60 M BIONB IPOBOJIOB | ... | ccccee | e
100 200 70
[TpomexyTounas onopa BJI He 1 1 "
(Kpome mepexoIHO) BAOIb U OTpaHMYMBACTCA |  ______ |
TOTIEPEK TPOBOIOB 150 50
ITepexonusie onopsl BJI Bcex 1 1 1 "
TUMOB BBICOTOM cBRIIE 60M | ______ | . |
BJIOJTb TIPOBOJIOB 140 200 70
Ornopa OPY Bnoib npoBOI0B 1 1 1 1 1
100 200 70 200 70
To ke, nonepexk NpoBOIOB 1 He He He orpanuuuBaercs
______ OTpaHWYMBa- | OTrpaHUYU-
70 eTcst BaeTCs
7  Croiika onopsl oj 000pyJ0BaHHE 1 - - - -
100
8 banka mon obopynoBanue - 1 1 - -
300 250

MpumeyaHusn
1 Otknornenue onop OPY u TpaBepc onop BJI B aBapuitHOM 1 MOHTa)KHOM peXXHMax He HOPMHUPYETCH.

2 OTKJIOHEHUS U HpOI‘I/I6LI mo No3nunam 7n 8 JOJIZKHBI OBITh YMCHBUICHEI, €CJIN TCXHUYCCKUMHU YCIIOBUSAMHU Ha
AKCILTyaTaIiio 000pYA0BaHHSI YCTAHOBJICHBI O0JIee JKECTKHE TPEOOBaHMUS.

16.16 B cranpHBIX HPOCTPAHCTBEHHBIX KOHCTPYKIMAX omop BJI m OPY u3 oAMHOUYHBIX YroJKOB
CIIeyeT MpenycMaTpUBaTh B MOMEPEUYHBIX CEUYEHHSIX AuadparMbl, KOTOphIe TOJDKHBI PacIioylaraThCsi B CTOWKAX
CBOOOJIHO CTOSIIMX OIOP HE pexe, ueM depe3 25 M, UB CTOHKaxX OMop Ha OTTSKKax He pexke, yeM uepes 15 m.
HduadparmMpl JOIKHBI TakKe YCTaHABIMBAaTbCA B MECTax NPWIOKEHHS COCPEIOTOYCHHBIX HArpy3oK H
IIEPEJIOMOB I10SICOB.

16.17 Ilpu pacuére Ha CMSATHE COEAMHIEMBIX DJIEMEHTOB PEIIETKH B OJHOOOJTOBBIX COEIMHEHHUAX C
paccTosHUEM OT Kpas dJeMEHTa [0 LEeHTpa OTBepCTHS BAONb ycwiaus MeHee 1,5d criemyer ydyuThIBaTh
npumMmevaHue 2 k rabmnure 40.

B 01HOGONTOBBIX COEAMHEHMSAX 3JIEMEHTOB, ITIOCTOSHHO Pa0OTAaIOIIMX Ha pacTsDKeHHE (TAr Tpasepc,
3JIEMEHTOB, IPUMBIKAIOIIMX K y3JIaM KpEIUICHHUs IPOBOAOB M TPOCOB, U B MECTAaxX KpeIUICHUS 000pYyIOBaHUS),
paccTosiHUE OT Kpast SJIEMEHTa JI0 LIEHTPa OTBEPCTHSI BAOJIb YCUIINS ClIeAyeT IPUHUMATh He MeHee 2d.

16.18 Packocbl, mpuKpemsieMble K mosicy 00JITaMH B OHOM Y3JI€, TOJDKHBI OBITh PACIIONIOKEHBI C IBYX
CTOPOH TOJIKHU MOSCHOTO yTOJIKA.

16.19 B 0ONTOBBIX CTBIKaX MOSCHBIX PABHOMOJOYHBIX YTOJKOB YHKCIO OONTOB B CTHIKE CIIEAYET
Ha3HAuaTh YETHBIM M PACHPEACIISTH OONTH IOPOBHY MEXKIy MOJIKAMH YTOJIKa.

Uwucno 6ONTOB NP OJHOPSIHOM M IAXMAaTHOM MX PACHOJI0KEHUH, a TAKXKe YUCIIO MOMEPEYHBIX PSIOB
OOJITOB TpU JABYXPSITHOM HMX PACIOJIOKEHHU CIelyeT Ha3HavyaTh He Ooliee IMATH HA OJHOW TOJKE Yrojka ¢
Ka)XJI0ll CTOPOHBI OT CThIKA.

VYka3aHHOe YHCIO OOJNTOB W TOMEPEYHBIX PANOB CIEAyeT YBEIMYHMBAaTh J0 CEeMH TPU YCIOBHUH
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YMEHBIIICHNsSI 3HaYeHUs KodQdHIinenTa ¥, OTIPECISEMOTO 110 Tabnvue 41, ymaoxxenuem Ha 0,85.

16.20 Pacuér Ha ycTONYMBOCTH CTEHOK OIOpP M3 MHOTOTPaHHBIX TpyO MpH yHcie rpaHei oT 8 mo 12
CIIEZyeT BBIMOIHATH 1O hopMyIie

c/(c,y )<l (213)

rac o, - HanOoIBIIIEe CXKUMaAroIeS Halps)KCHUE B CCUCHHU OIIOPbI IIpU €€ pacdyeTe 110

neGOpMUPOBAHHOM CXEME;
G,, - KPUTHUECKOE HAIPSDKCHNE, BEIYMCISEMOE 10 hopmyIie

Gcrz(B_ 52—3,8/7@ )q;Rngy. (214)

B=0,58+1,81/22 ;
XWZ( b/ t) V f{y/ E - ycnoBHasi THOKOCTh CTEHKH TPaHU IIMPHHOMN b 1 TONIIMHOIA t;
y=1 +0,033XW(1 _(52/(51) ,

e A, CIeAyeT NpUHUMaTh He Oonee 2,4;
G, - HAMMEHbIIICE HAIPAIKCHUE B CEYCHUH, IPHHUMAEMOE IIPH PACTHKEHHH CO 3HAKOM "mMunyc".

MHororpaHHble TPYObI JOJDKHBI cOOTBeTCTBOBaTh TpeboBanusM 11.2.1 n 11.2.2 ans xpyrisix Tpyo ¢
paaiycoM OMUCAaHHOM OKPYKHOCTH.

17 Tpe6oBaHusA MO NPOEKTUPOBAHUIO KOHCTPYKIMA AHTEHHBIX COOPY KEeHUI CBA3U BbICOTOIH 10 500 M

Unpopmayus 06 usmenenusix:  Ilynkm 17.1 usmenen ¢ 5 wions 2020 e. - iameHeHue N 2
Cwm. npedbidywyro pedakyuro

17.1 lns cTaabHBIX KOHCTPYKIHMM aHTEHHBIX coopykeHui (AC) cienyeT NpUMEHsTh CTalld COTJIacHO
npunoxeHuto B (kpome cranert C390K, C590, C590K), a Takxe CBapHbIC MPSIMOIIOBHbBIC M OSCIIOBHBIE TPYOBI
3 cranmu C245, C255, C345, C355. Ilpu aTOM cleayeT IpUHAMATH pacipeeieHIue KOHCTPYKITAN TI0 TPYIIIaM:

1 - OTTSKKM M3 CTalIbHBIX KaHATOB M IENel pa3nnyHON KOH(UTYypamuy, HECyIIMe BaHThl aHTEHHBIX
IIOJIOTEH U aHTCHHBIE IIPOBOAA; JIEMEHTHI (MEXaHMUECKHE AETaIN) OTTSDKEK MauT M aHTEHHBIX IIOJIOTEH, eTaIH
KpeIUIeHHs] OTTSDKEK K (PyHIaMEeHTaM M K CTBOJAaM CTalbHBIX Omop; (uiaHibl U (IIaHLEBbIE COCIUHEHUS
3JIEMEHTOB CTBOJIOB MauT U OallleH, BKIII04asl ONOpHbIE (DIaHIbl M OalIMaKHy;

2 - CIUIOIIHOCTEHYaThle M peLleTYaThle CTBOJBI MayT W OallleH, perleTka, auadparMbl CTBOJIOB
OaLICHHBIX OTIOP;

3 - IecTHULBI, IEPEXOIHBIE MIIOMIAAKH; METAJUIOKOHCTPYKLMH KPETNICHHUSI aHTEHHOTO 000py10BaHUsI.

Marepuansl 111 COEAMHEHUH ClieyeT IPUHUMATh COTJIACHO Pasferly 5, HOpMaTHUBHBIE U pacyueTHbIC
COTPOTHBJICHUS MaTEPHAIIOB U COSMHEHHUH - coraacHo pasgeny 6 u npunoxeHnam B u I

17.2 JInst OTTSDKEK M 3JIEMEHTOB aHTEHHBIX MOJIOTEH CleAyeT MPUMEHSTh CTaJbHBbIE KPYTJble KaHAThI
ounHKkoBaHHbIe 1o rpymnne CC, rpy3oBble HEPaCKPYyYHMBAIOIIUECS OAWHAPHON CBUBKH (CIHMpalbHBIE) HIN
HEpaCcKPyUYMBAIOIINECs JBOWHON KPECTOBON CBHBKM C METALITMYECKUM CEpACYHUKOM (KPYTJIONPSATHBIE), MPH
9TOM CHHpAJIbHBIE KaHATHl CJEeNyeT MPUMEHSATh MpH pacdE€THhIX ycwmmsax no 325 xkH. B kamartax ciemyer
IIPUMEHSTh CTAIbHYIO KPYIVIYI0O KaHATHYIO IPOBOJIOKY HauOONbIIMX OuaMeTpoB Mmapku 1. Jns cpenHe- u
CHJIBHOArPECCUBHBIX CPEJ - IPUMEHSTh KaHaThl, OMHKOBaHHbIE 110 rpynne JKC, ¢ TpeboBaHnsAME 17151 KAHATOB
rpynnel CC. Ilpn yBenuueHHM AJMHBI OOBA30K M3 MATKOW OIMHKOBAHHOM IIPOBOJIOKH, PACIIOJIOKEHHBIX II0
KOHIIaM KaHaToB, Ha 25% clenyeT NPUMEHSTh PACKPYUYHBAIOIINECS KaHATHI.

st OTTSKEK CO BCTPOCHHBIMHU M30JISITOPAMH OPEIIKOBOTO THIIA CIEAYeT NPUMEHSITh CTAIbHBIC KaHATHI
C HEMETAJUTHYECKUMH CEPACYHUKAMH, E€CITU 3TO AOMYCKAeTCs paANOTEXHUIECKUMH TPEOOBAHHUSIMHU.

Jiist OTTSDKEK C YCHIIMSIME, TIPEBBILAIOIINME HECYIYIO0 CIIOCOOHOCTh KaHATOB M3 KPYTJIOH MPOBOJIOKH,
CIIelyeT TPUMEHSATh CTalbHBIE KaHATBl 3aKPBITOTO THMA W3 3€TOOpa3HBIX M KIMHOBHIHBIX OLIMHKOBAaHHBIX
MIPOBOJIOK.

17.3 KoHIBI cTaNbHBIX KaHATOB B CTaKaHaX WM My(Tax CIEAyeT 3aKperuIsiTh 3IMBKOW IHUHKOBBIM
criaBom [TAM9-1,5]1.

17.4 Jlns 7eMEHTOB aHTEHHBIX TOJIOTEH CJeAyeT MPUMEHSTh MpoBoja corjacHo Tabnuue b.2.
[IpumMeHeHne MeAHBIX MPOBOJIOK JOIYCKAETCs TOIBKO B CIydasX TEXHOJIOIMYECKOH HEOOXO0IUMOCTH.
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17.5 3nadeHne pacy€THOTO COMPOTUBICHHS (YCHIWS) PACTSIKEHHUIO MPOBOJOB M IPOBOJIOK CIEIYET
IPUHUMATb PaBHBIM 3HAYEHUIO Pa3pbIBHOIO YCHIINS, YCTAHOBJIEHHOMY TIOCYIapCTBEHHBIMU CTaHIapTaMHu,
NeNEHHOMY Ha KO3 PHUITUEHT HaISKHOCTH IO MaTepraTy Yo

JUIs QTIOMUHHEBBIX ¥ MEHBIX TIPOBOJIOB y =2,5;
m

2
I CTAJICAIFOMUHHUCBBIX IPOBOAOB TP HOMUHAJIBHBIX CCUCHUSAX, MM

16 nu 25 - Ym:2’8’
35-95 - Ym:2’5;
120 u 6oitee - Ym=2,2;

JUTSE OMMETaNIMYECKUX CTAJIEMEIHBIX TIPOBOJIOK Ym=2,0.

17.6 llpum pacuérax koHcTpykumii AC cienyer npuHUMarbh KO3()(UIMEHTH YCIOBUHM paboOTHI,
ycraHoBJIeHHbIe B 4.3; pa3gene 14 u Tabnvue 47.

Tabnuua 47

DneMeHThl KOHCTPYKITHI Koaddumment
yCIIOBUiT pabOTHI Y.

[IpenBapuTenbHO HaNpPsKEHHBIE SJIEMEHTHI PEIIETKU 0,90
(ON 111158

KOJIBLIEBOI'O THIIA 1,10
OCTAaJIbHBIX THIIOB 0,90

CrallbHbIE KAHATHI OTTSHKEK MAUT HMIIN BJIEMEHTH aHTEHHBIX TOJIOTEH IIPpHU UX KOJIMYECTBE!

3-5 OTTSIKEK B sIpyce WIIU 2JIEMEHTOB aHTEHHBIX NTOJIOTEH 0,80
6-8 OTTsDKEK B sIpyce 0,90
9 u Goee OTTSKEK B sIpyce 0,95
3ajenka KOHIIOB Ha KOYIIIE 32)KUMaMU WJIH TOYSUHOE OMPECCOBAHUE BO BTYIIKE 0,75
Omuérka KaHaTa Ha KOYIIE WIH U30JIATOpe 0,55
DeMeHTHI KpeIyIeHns! OTTSKEK, aHTEHHBIX MOJIOTEH, TIPOBOIOB, OJKOCOB K OTIOPHBIM 0,90
KOHCTPYKUMSM U aHKEPHBIM (QyHIaMEeHTaM

AHKepHEBIE TsDKH 0€3 pe3b00BBIX COCTMHEHUH TP paboTe UX Ha PacTsHKEHHE ¢ U3THOOM 0,65
[Ipoymmne! npu pabote Ha pacTsLKEHHE 0,65

Jeranu kperyieHuil 1 COeIMHEHU I CTalbHbIX KAHATOB:
MEXaHUYECKHUE, KPOME OCEH IapHUPOB 0,80

OCH IIapHUPOB NMPHU CMATUU 0,90

17.7 OtHocuTEeNbHBIE OTKJIOHEHHS Omop (K BBICOTE) HE JOJDKHBI TPEBHINIATH 3HAYEHHWH (KpoMme
OTKJIOHEHHH OTOP, AJIS1 KOTOPBIX TEXHUYECKUM 3aJaHUEeM Ha IPOEKTHPOBAHHUE YCTAHOBJICHBI HHbIE 3HAUCHHUS):

1/100 - mpu BeTpOBOM WMJIM T'OJIOJIEAHON HArpy3Ke;

1/300 - mpu onHOCTOPOHHEH TOABECKE aHTEHHBI K OIIOpE MPH OTCYTCTBUH BETPA.

HUndpopmayus 06 usmenenusx:  Iynkm 17.8 usmenen ¢ 5 urons 2020 2. - ismeHeHue N 2
Cwm. npedbidywyro pedakyuro

17.8 MoOHTa)KHBIE COEAWHEHHUSI FJIEMEHTOB KOHCTPYKIMH (B TOM umcie, (IaHUEeBBIC), MEpeAaronine
pacueTHbIe YCHIIUS, CIeAyeT MPOEKTUPOBATh Ha 00JTax Kiacca TouHocTH B u kitaccoB npounoctu 8.8 u 10.9.
[Ipu 3HaKONEpEMEHHBIX YCUIIHUAX CIIEAyeT MPUHUMATh COSAMHEHUs Ha 0OTax KJIaccoB MPOYHOCTH 8.8
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u 10.9 c 06s13aTenpHBIM HATSDKEHHUEM OOJITOB HA YCHIIHE P, (o 14.3.6) nim Ha MOHTaXHON CBapKe.

Bo QrnaHneBbIX cCOeTMHEHUX CIIEAyeT TPUMEHSATH BEICOKOTIPOYHBIE OOJITHI.

[IpuMeHeHne MOHTa)XKHOW CBapKH WJIHM OONTOB Kjacca TOYHOCTH A JOJDKHO OBITH COTJIACOBAHO C
MOHTUPYIOILLEH OpraHUu3alneH.

17.9 Packocwl rubkocTeio Oosee 250 mpu MEpPeKpPecTHOW PEIMIETKE B MECTax IMEPECeUeHUH OJKHBI
OBITH CKpEIUICHBI MEX Ty COOOiA.

IIporu6er pacmopok aumagparM U 3JIEMEHTOB TEXHOJIOTMYECKMX IUIOIAJA0K B BEPTHKAJIBHOH H
TOPU30HTAIBHOHN ITOCKOCTSX HE JIOJDKHBI IpeBhImaTh 1/250 mponeTa.

17.10 B KOHCTpYKIHMSAX pELIETYATHIX OMOp AxadparMbl IOKHBI YCTaHABJIMBATbCS HA PACCTOSHHUU
MEXIy HUMHU He Oojiee TpeX pa3MepoOB CPEIHErO IMOMEPEYHOro CEUEHHs CEKLHMH OIOpHI, a TAKKE B MECTax
MIPHJIOKEHUS COCPEOTOUEHHBIX HAarpy30K U MEPETIOMOB TOSICOB.

17.11 bonTs! ¢naHLeBBIX coeAMHEHHUH TPYO CileqyeT pa3MelaTs Ha OAHOW OKPYKHOCTH MHHHUMAaJIbHO
BO3MOXKHOTO IHaMETpa Ha PaBHBIX PACCTOSHUAX MEXIY COOOM.

17.12 DneMeHTHI pemeTku GpepM, CXOIAIIUECS B OJHOM y3Jie, CIIEAyeT IIEHTPUPOBATh Ha OCh T0sCa B
TOYKE MepeceyeHust ux oceil. B Mectax MpUMBIKaHUS PACKOCOB K ()JIaHIIaM WX PACIEHTPOBKA JOJKHA OBITH HE
Oojee TpeTH pasMepa IONMEpeyHOro cedeHws mosica. llpm pacmeHTpoBKe Ha OONBIIMI pa3sMep AJIEMEHTHI
JIOJDKHBI OBITh PACCYUTAHBI C YYETOM Y3JIOBBIX MOMEHTOB.

B mpopesnsix (acoHkax Ui KpeIUIEHHs PAcKOCOB M3 KPYIJIOH CTalnd KOHEI NPOPE3U CleAyeT
3aCBEPIMBATh OTBEPCTHEM IuaMeTpoM B 1,2 pas3a Gonblie AuameTpa packoca.

17.13 OTTsXKH B MayTax C pelIETYATBIM CTBOJIOM CIEAYET LEHTPUPOBATh B TOUKE IEPECEUEHUsT Ocen
MOSICOB M PacIOpOK. 3a YCIOBHYIO OCh OTTSDKEK CIIELyeT IPUHUMATh XOpAY.

JlucToBble NPOYIIMHBI AJSl KPEIUICHHS OTTSDKEK JOJDKHBI IOAKPEIUIAThCA pedpamMu  KEeCTKOCTH,
MPEJOXPaHAIOUIMMHU X OT U3ruoda.

KoHcTpykimu y310B KpeIluieHUs] OTTSDKEK, KOTOpBIE HE BIMCBHIBAIOTCA B TPAHCIOPTHBIE TaOapHUTHI
CEeKIMI CTBOJIAa MauT, CIeIyeT IPOSKTHPOBATh Ha OTAEIBHBIX BCTABKaX B CTBOJIC B BHJIE KECTKUX rabapUTHBIX
nradparm.

17.14 Hatspxkable yctpoiicTBa (My(QThI), CIyXKamque JUIS PeryIupOBaHUs JUIMHBI WM 3aKpETUICHUS
OTTSDKEK MadT, JOJDKHBI KPENMUTHCS K aHKEPHBIM YCTpOcTBaM rMOKON KaHATHOW BCTaBKOM. /[nmnHa xanaTHOH
BCTaBKH MEX]y TOPIIaMH BTYJIOK JOJKHA ObITH He MeHee 20 TnaMeTpoB KaHara.

17.15 Jna snementoB AC crmeayer NPUMEHATH THIIOBBIE MEXaHWYECKHE JCTalld, IPOIIESIIINE
HCIIBITaHUS Ha IPOYHOCTh U YCTaJIOCTb.

Pe3p0y Ha pacTAHYTHIX 3J€MEHTax ClieAyeT MPHHUMATh corjacHo naeiictByromuMm HJI (ucnosnnenue
BIIAINHBI PE3bOBI C 3aKPYITICHUEM).

17.16 B oTTskKkax MauT, Ha IPOBOJAX M KaHATaX FOPU30HTAIBHBIX AHTEHHBIX MOJIOTEH JUISl TalleHus
BUOpalnMu ciegyeT NpeaycMaTpuBaTh MOCIEAOBATEIbHYIO YCTAaHOBKY MAapHBIX HU3KOYACTOTHHIX (1-2,5 I'm) u
BbIcOKOYacTOTHBIX (4-40 I'm) BuOporacuteneil peccopHoro Ttuna. HW3KOYACTOTHBIE TracHTENU ClEAyeT
BBIOMpATh B 3aBUCUMOCTH OT YaCTOThl OCHOBHOTO TOHA OTTSDKKH, NMPOBOJA WM KaHaTa. PaccTosHHE s OT
KOHIIEBOM 3a/IeJIKM KaHaTa J0 MeCTa MOJBECKH IraCUTENIeH CIIeAyeT ONpeaessaTh Mo hopmyie

$>0,41- 10*3dVP/m , (215)

rzae d - auamerp KaHaTa, IPOBOAA, MM;

m - Macca | M KaHaTa, IPOBOJA, KT;

P - mpenBapurenbHOE HaTsXKeHUE B KaHaTe, Iposoae, H.

BrIcOKOYacTOTHBIE TacUTENN CIENYET YCTaHABIMBATH BBIIIE HU3KOYACTOTHBIX Ha paccTosHUM s. [lpu
MpoJieTax MPOBOAOB M KAHATOB aHTEHHBIX MOJIOTEH, NMpeBplmaromux 300 M, racuTeNu cleayeT ycTaHaBIMBaTh
HE3aBHCHMO OT pacuera.

Jis ramenus kosieOaHWN THMA "TajonupoBaHHE" CIENYeT W3MEHSITh CBOOOJHYIO JUIMHY KaHarta
(mpoBo/a) MOBOJKAMH.

17.17 AHTeHHbBIE COOPYXCHHUS PaIUOCBSA3M HEOOXOIUMO OKPALIMBATH COTJIACHO TPEOOBaHUSIM TIO
MapKHUPOBKE U CBETOOTPAXKJICHUIO BEICOTHBIX MPETATCTBUH.

17.18 MexaHndyeckne IeTandl OTTSDKEK, apMaTypbl HM30JSTOPOB, a TaKXe METH3bl JOJDKHBI OBITh
OLIMHKOBAHHBIMU.

18 TpeGoBaHus M0 NPOEKTHPOBAHMIO KOHCTPYKIMI 31aHUI U COOPYKeHUI NPU PEKOHCTPYKINHU

18.1 O61ue mojoKeHus
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18.1.1 Ocrarounslii pecypc KOHCTPYKIHUN 37aHUN W COOPYXKEHHUH CIeHyeT OICHUBATH HA OCHOBAHWUH
aHaIM3a UMEIOIIEHCS TEXHUYECKON TOKYMEHTAlU, BU3yaJIbHOTO, NHCTPYMEHTAJIbHOIO OCBUIECTEIbCTBOBAHMIM,
IIPOBEPOYHBIX PACUETOB HECYIIEH CIIOCOOHOCTH M Je(OPMATHBHOCTH KOHCTPYKTHBHBIX AJIEMEHTOB, HMEOIINX
nedeKThl WIM TONyYMBIINX TOBPEXKIEHHE B IPOIECCe DKCIUTyaTalud. B HWTOTEe OCBHIIETENHCTBOBAHHSA
TEXHUYECKOE COCTOSIHHAE DJIEMEHTOB 3JaHWH W COOPYKEHHH MOJDKHO OBITh OMNpENeNieHO B COOTBETCTBUU C
JEHCTBYIOUIMMHU HOPMATUBHBIMU TOKYMEHTaMU KaK:

HOPMAaTHUBHOE - TPU OTCYTCTBHHM Je()EKTOB U TOBPESKICHUH M COOTBETCTBHU BCEX TPeOOBaHUIA
MPOEKTHOM TOKYMEHTAalMH, AEMCTBYIOIIMM HOpMaM M HallMOHAJIbHBIM CTaH1apTaM;

paborocmnocobHOe - MpHU HaTUYUKM JeQEeKTOB M MOBPEKACHUH JOKAIBHOTO XapaKTepa, KOTOPBIE MpH
NOCIEAYIONIEM pa3BUTHH HE MOTYT OKa3aTh BIMSHHUS Ha HECYUIYI0 CIIOCOOHOCTh JAPYTHX DJJIEMEHTOB H
KOHCTPYKLIMU B LIEJIOM, U HE OIPAaHUYUBAIOT B KOHKPETHBIX YCIOBUSIX HOPMAJIBHYIO 3KCIUTyaTalUIO 31aHUs WU
COOPY’KEHHS;

OTPaHWYEHHO PabOTOCIIOCOOHOE - MPH HATWMYWK AE(PEKTOB W TOBPEXKICHHUH, HE MPEACTABISIONINX
OMNACHOCTU BHE3AMHOI'O Pa3pyLICHUs WU MOTEPU YCTOWYMBOCTH KOHCTPYKIHMH, HO MOTYIIUX B JaJIbHEHUIIEM
BBI3BATh MOBPEKACHUS IPYTHX JIEMEHTOB U Y3J0B KOHCTPYKIWH, WIH (TIPH Pa3BUTHH MOBPEXKICHHS) TIepeiTH
B KaTETOPHIO OTACHBIX, KOTJa JJIsi 00ecnedeHus SKCIUTyaTaluy 3aHus (COOpyKeHHs) HeOOXO UM KOHTPOIh 32
COCTOSIHUEM KOHCTPYKUUH, 32 MPOJOJIKUTEIBHOCTBIO UX HKCIUIyaTallld, 3a MapaMeTpaMH TEXHOJIOTMYECKHUX
MPOLIECCOB  (HANpUMep, OTrpaHUYEHUE TPY30MOABEMHOCTH MOCTOBBIX KpaHOB) MM TPeOyeTcs yCHIICHHE
KOHCTPYKIUH;

aBapuifHOE - TIPU HAMYUU JIe(DEKTOB U MOBPEIKIACHUN, CBUICTECILCTBYIONUX 00 MCUSPIIAHUH HECYIeH
CIOCOOHOCTH 0CO0O0 OTBETCTBEHHBIX JJIEMEHTOB M COCIAWHEHUH, MPEACTABISIONIMX OMNACHOCTH pa3pylleHHS
KOHCTPYKIIMI ¥ MOTYIIIMX BBI3BaTh MOTEPI0 YCTOMYMBOCTH OOBEKTA B LIETIOM.

Unupopmayus 06 usmenenusix:  Ilynxkm 18.1.2 usmenen ¢ 17 gpespans 2019 e. - ismeHeHue N 1
Cwm. npedbidywyro pedakyuro

18.1.2 Ilpn ycuiaeHMH WIH HM3MCHEHHH YCIOBHH pPa0OTBl COXpaHSEMBIX KOHCTPYKLHH CIeayeT
o0ecreunBaTh KaK MUHIMYM UX Pa00TOCIOCOOHOE COCTOSIHUE.

Ha nepuon ot mpoBeneHust o0cienoBaHus 10 YCUIECHHUS KOHCTPYKLINHU, HAXOJAIINECS B OIrpaHHUYEHHO
paboTOoCIIOCOOHOM COCTOSTHHH, JIOJKHBI OBITh 00eCTIedeHbI HEOOXOJUMBIM KOHTPOJIEM.

[Ipn ycuneHMM KOHCTPYKIMH ClEAyeT NpeaycMaTpuBaTh KOHCTPYKTHUBHBIE PEIICHHWS W METOJIBI
IIPOM3BOACTBAa PaboT, oOecleurBalOIMe IJIABHOE BKIIOYEHHE OHJIEMEHTOB M KOHCTPYKLUH YCHJIEHUS B
COBMECTHYIO pPaldOTy C COXPaHSEMbIMH KOHCTPYKLMSMH, B TOM YHCIE IIPU HCIIOJb30BAHUU HCKYCCTBEHHOI'O
PEeryINpOBaHuUs YCUIIMM U BpEMEHHON pa3rpy3KH KOHCTPYKLUIL.

18.1.3 [Insi KOHCTPYKLUHUH, 3alpOEKTUPOBAHHBIX MO paHee NEHCTBOBABIIMM HOPMAM M TEXHUYECKUM
YCIIOBUSIM, IPOBEPOYHBII pacyeT He ClieAyeT NPOBOAUTH B CIIydasiX, €CIM 3a IEPHOJ HKCIUTyaTallud HE MEHee
15 ner B HUX HE BO3HMKIM AE(EKTH U HMOBPEKACHHS, HE U3MEHWINCH yCIOBUS AajbHEHIIEH 3KCITyaTaluH,
Harpy3Kku ¥ BO3JIEHCTBHS, a IPU UX U3MEHEHUH HE YBEIHMUMINCH YCUIIUS B OCHOBHBIX DJIEMEHTAX.

18.2 PacueTHble XapaKTEePUCTHKHU CTAJU U COeIMHEHM I

18.2.1 OunenuBarh Ka4ecTBO MaTepHaia KOHCTPYKIHMI cIeyeT 10 JaHHBIM 3aBOJCKHX CepTU(UKATOB
WJIH TI0 pe3yJIbTaTaM UCIBITaHUH 00pa3noB. VcrbITaHus ClieyeT BBITOIHATE MPU OTCYTCTBUH MCIIOJTHUTEEHON
JOKYMEHTallUd WM CepTU(HUKATOB, HEAOCTATOYHOCTU HMMEIOUIMXCS B HHUX CBEICHMH WIM OOHapy)KEHUH
MIOBPEXXICHUH, KOTOPbIE MOTJIM OBITh BBI3BAHBI HU3KMM Ka4€CTBOM METaJIa.

HUngopmayus 06 usmenenusix:  Ilynkm 18.2.2 usmenen ¢ 5 uronsn 2020 2. - UIsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

18.2.2 TIpu uccine0BaHUY U UCTIBITAHUU MeTaJlla ClIeyeT ONPEeNiTh CIACAYIONINe MOKa3aTeIH:

XHMHYECKHIT COCTaB - MACCOBYIO JOJIIO AJIEMEHTOB 110 Tabnvue B.2 (npuinoxenue B);

npenesa TeKY4ecTH, BPEMEHHOE COINPOTHUBICHHE M OTHOCHUTENBHOC YIUITMHEHHE NPU HCIBITAaHUSAX Ha
pacTsbkeHue (CiaeayeT NPOBOANUTD HCIBITAHHUS C TOCTPOCHHEM AUArpaMMbl pabOThI CTANIN);

yIapHYIO BS3KOCTh [UI TEMIIEpPaTyp, COOTBETCTBYIOIIMX TIPYNIE KOHCTPYKIHMHA U pacyéTHOM
temneparype no Tabnuue B.1 (mpunoxenue B);

B OTJEJBHBIX CIy4YasX Makpo- ¥ MUKPOCTPYKTYpPY CTaid (B YaCTHOCTH, JJIsl KOHCTPYKIMH 1-if u 2-i
rpymi Npunoxexus B.

VY napHylo BS3KOCTb HE ClIeJlyeT OIIEHMBATh B CIIy4yae KUIIAIIUX U OECCEMEPOBCKHX CTAJIeH, a Takxke
JIpYTUX YIIEPOIUCTHIX cTaneH ¢ coaepkanueM cepsl S > 0,55% wmu pocdopa P > 0,050%;
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Mecta oTO0pa npod i omnpeeicHHUs IePEUUCICHHbBIX MMOKa3aTelel, YMCI0 Mpod U HEOOXOAUMOCTh
YCUJICHHSI MECT BBIPE3KH YCTaHABIMBACT OPTaHU3AITHS, IIPOU3BOIAIIAS 00CIeIOBAaHNE KOHCTPYKITHA.

Hupopmayus 06 usmenenusix:  Iynkm 18.2.3 usmenen ¢ 5 uons 2020 e. - IameHeHue N 2
Cwm. npedbidywyto pedakyuro

18.2.3 HccnenoBaHus W WMCTBITAaHUS METaIa KOHCTPYKIIMH, W3TOTOBICHHBIX a0 1950 1., crmemyer
MPOBONTh B CICHUATM3UPOBAHHBIX HAYYHO-HCCICIOBATCIIbCKUX MHCTUTYTaX, 1€, KpPOME CBOWCTB MeTallia,
YCTaHaBIMBACTCS CHOCO0 IPOM3BOJACTBA CTAIM: IYAJUHIOBas, KOHBEPTEPHAas C IMPOMYBKOH BO3MyXOM
(6ecceMepoBCKast HITH TOMACOBCKas ), MAPTCHOBCKAS MIIH DJICKTPOCTAb.

Hngopmayus 06 usmenenusix:  Ilynkm 18.2.4 usmenen ¢ 5 uronsn 2020 . - IsmeHeHue N 2
Cwm. npedbidywyro pedakyuro

18.2.4 PacueTHBIC COTPOTHUBJICHHUS NpPOKaTa, THYTHIX Mpodmiield U TPyO COXpaHIEMBIX KOHCTPYKIIHMA
ClJIe/lyeT Ha3HayaTh COrJIaCHO TpeOoBaHMsIM 6.1, pu 3TOM 3HAYCHUS Ryn, R Wy clenyer IpHHAMATh:

JUIST MeTauta KOHCTPYKIMH, HW3TOTOBIEHHBIX a0 1950 T., - MO TOJMYyYCHHBIM TMPH HCIBITAHUIX
MWHHAMAJIbHBIM 3HAYEHUSM TIpEeJIeNia TEKYUYECTH U BPEMEHHOTO COITPOTUBIIEHNS], szl’z;

R 171l My UIMHIOBO#A CTAlM I0JKHO GBITH He Goee 170 H/MM®, 1i1si KOHBEPTEPHOI, MapTEHOBCKOI 1
y

3MeKTpocTany - He Gomee 210 H/mm?;

JUTsL MEeTaJlla KOHCTPYKUUHM, U3rOTOBIEHHBIX nocie 1950 r.:

a) IpHU HAMYUU cepTH(]HKATa - 0 MHUHAMAIBHBIM 3HAYCHHSM TIpejesia TEKy4eCTH W BPEMEHHOTO
CONPOTHUBJICHHUS, YCTAaHOBICHHBIM B HJI, 10 KOTOPBIM U3TOTOBIICHA JaHHAS METAIIONPOAYKIIHS; szl’ls - U1

MpoKaTa, U3roToBjaeHHOro a0 1982 r.; v =1,1 - nns npokata, U3roToBiaeHHOro nociue 1982 r.; v =1,05 - ma
m m

npokaTa, u3roroBieHHoro nocie 1988 r. mo HJI, ucnonp3yromeil CTaTUCTUYECKYIO HPOLEAYPY KOHTPOJIA
CBOHCTB IIPOKaTa;

0) mpu oTcyTcTBUM cepThdUKara (IO pe3yabTaTaM HCCIeIOBaHUN MeTaia cornacHo 18.2.2, a Takxke
110 CBEJICHUSIM O BHUJE IIPOKATa M BPEMEHM CTPOUTEILCTBA CIEAYET ONPENENATh MapKy CTaal U HOPMATHUBHBIN
JOKYMEHT, 110 KOTOPOMY H3TOTOBJICHA JaHHAS METAUIONPOAYKLHS) - M0 MHUHUMAaJbHBIM 3HAYCHHSM Mpeaesa
TEKy4eCTH W BPEMEHHOI'O CONPOTHBIICHMS, YCTAaHOBJIEHHBHIM B HOPMAaTUBHOM JOKYMEHTE [UIs JaHHOW
MPOYKLIUH, Ym=1,15;

B) B cCiydasX, KOTAa WACHTU(QHULUUPOBATH CTalb HE YAAIOCh, - IO MHUHHMAIBHOMY pe3yJbTaTy
HMCIBITaHMH, szl’IS; Ry JOJKHO ObITH He Gonee 210 H/mm?.

18.2.5 Pacy€THble CONPOTHUBICHUS CBAPHBIX COCAMHEHHM COXpPAaHSEMBIX KOHCTPYKUUH, MOJJICKALIUX
PEKOHCTPYKIIMH WM yCUJICHHIO, CIIEAyeT Ha3HauaTh ¢ y4ETOM MapKH CTalld, CBAPOYHBIX MaTepHUajoB, BHJOB
CBapKH, MOJIO’KEHUS MIBOB M CITOCOO0B UX KOHTPOIIS, IPUMEHEHHBIX B KOHCTPYKIIHAX.

[Ipu OTCYTCTBUM YCTaHOBJIICHHBIX HOPMAaMU HEOOXOAMMBIX JAHHBIX CIIEAYET MPUHUMATD:

JUISL YTIIOBBIX IIBOB RW f_sz_O’44Run’ B f—0,7 U BZ—I,O, cuuTas IpU 3TOM yC—O,S,

JUIsl paCTSIHYThIX CTBIKOBBIX ILIBOB RWy=O,55Ry B KOHCTPYKLUSIX, U3TOTOBIECHHBIX 10 1972 1., Rwy=
O,85Ry - mocne 1972 1. YTOYHATH HECYIIYIO CIIOCOOHOCTh CBAPHBIX COEMUHEHHH CIIEAYET IO pe3ylbTaTaM

WCIIBITAaHUH 00pa3IoB, B3ATHIX U3 KOHCTPYKITHH.

18.2.6 PacuérHbpie CONMPOTHUBICHUS CpPe3y W PACTDKCHHIO OOJTOB, a TAaKXKE CMSTHIO DJIEMEHTOB,
COEIMHSAEMBIX OOJITaMH, CIIEIyeT ONpPEeAeNATh coriaacHo 6.5. Ecan HeBO3MOXXHO yCTaHOBUTH KJIACC NMPOYHOCTH
00JITOB, TO 3HAYCHUS PACUETHBIX COMPOTHUBICHUN OJHOOONTOBBIX COSAMHEHUH CIeAyeT MPUHUMATh: Rbs=150

H/mmM? u Rbt=160 H/mm>.

18.2.7 PacuéTHble CONPOTUBIICHUS 3aKJICTIOYHBIX COCANHCHUIA ClielyeT NpUHUMATh 1o Tabrvue 48.

Ecnu B MCTIOJTHUTENIBHOM TOKYMEHTAIIMU OTCYTCTBYIOT YKa3aHHsl O criocoOe 00pa3oBaHKs OTBEPCTHH U
Marepuaje 3aKJICNoK U YCTAaHOBUTh MX MO MMEIOIIUMCS JTaHHBIM HE MPEICTABISICTCS BO3MOXHBIM, PACUCTHBIC
COIPOTHBIICHUS ClieAyeT NpUHUMATh 1o Tabnuue 48 kak i coeAnHEeHUI Ha 3akienkax rpymmsl C u3 cranu
mapku Ct 2.

Pacuér 3aK€noYHbIX COCAMHEHUI ClIeaAyeT BBIIOIHATh coraacHo Gopmyiaam 14.2.9, npuHumas R =R

rs; Rbp:Rrp; Rbt:th; Ab:Abn :420,7856122 ’ Yb:1; db:dr'

Tabnuua 48
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HampspkenHoe cocrostame VYcnoBHoe I'pymma PacuérHoe compoTHBIeHHE 3aKIEIOYHOTO
0003HaUYEHUE | COCIAMHEHUS coemumerns, H/vm?
Cpe3y U pacTsKEHUIO CMSTHUIO
3aKJICTIOK U3 CTAJId MapOK COCIIUHSICMBIX
Cr2, Cr3 0912 PJIEMEHTOB
Cpes R B 180 220 -
C 160 - -
Pactsxenne (oTpbIB Rrt B,C 120 150 -
TOJIOBKH)
CwmsTre R B - - R =2R
jye) p y
C - - R =1,7R
P y
MpumeyaHus

1 K rpynme B ciemyer oTHOCHTD COeTMHEHNSA, B KOTOPHIX 3aKJIEIKH TTOCTABIECHBI B OTBEPCTHS, CBEPIEHHBIE B
COOpaHHBIX DJIEMEHTAX WJIH B JISTANSAX 110 KOHAYKTOpaM; K rpymie C - coeIMHEHUs], B KOTOPBIX 3aKIENKH
[IOCTaBJICHBI B OTBEPCTHUS, IIPOAABICHHBIE UM CBEPIEHHBIE 0€3 KOHIYKTOpa B OTAEIbHBIX ACTaJIsIX.

2 Ilpu npuMeHEeHNH 3aKIENOK ¢ TOTAaHHBIMU HJIH TOTYNOTaHBIMU TOJIOBKaMHU PacYETHBIE COTPOTHBIICHHUS
3aKJIETIOYHBIX COCJIMHEHHI CPe3y U CMATHUIO CIIeIyeT MOHMKATh YMHOXKEeHHeM Ha koddduuuent 0,8. Pabora
YKa3aHHBIX 3aKJIENIOK HA PACTSDKEHUE HE AOITYyCKAaeTCsl.

18.3 Ycuniienne KOHCTpYKIUIA

Unupopmayus 06 usmenenusx:  Ilynxkm 18.3.1 usmenen ¢ 5 urons 2020 e. - UIameHeHue N 2
Cwm. rpedbidywyro pedakuuro

18.3.1 KoHcTpyKuuu, 5KCITyaTUpyeMbIe IIPU PaCUETHOM TeMmeparype ¢>-45°C u U3rOTOBJIEHHBIE M3
KHISIIIEH MalloyTriepoaucTOl CTalld, a TakKe W3 OPYTUX CTaled, Y KOTOPBIX MO pPEe3yJibTaTaM HCIbITaHUH
3HA4YEHUS yJapHOH BS3KOCTH HMKE TapaHTHPOBAHHBIX TOCYAapCTBEHHBIMH CTAHAAPTAMHU 110 CTAJSM sl TPYIIIT
KOHCTPYKIMI B COOTBETCTBHH C TPEeOOBAaHHAMHU MPUMNOXEHUA B, He moanexaT yCWJICHUIO WIH 3aMEHE IpH
YCIIOBHH, YTO HAIIPsDKEHUS B 3JEMEHTaX M3 ATHX CTajlell He OyAyT MpEeBHINIAaTh 3HAYEHHM, WMEBLIMXCS 0
pexoHCcTpyKmHy. Permenre 00 NCoab30BaHUH, YCHJICHUH WITH 3aMeHe KOHCTPYKIWH, €CITN AKCIUTyaTalus uxX He
OyZeT COOTBETCTBOBATh YKa3aHHOMY yCIIOBHIO, CIIE€TyeT IPUHUMATh Ha OCHOBAHHUH 3aKITIOUCHHS.

18.3.2 PacuérHyro cxeMy KOHCTPYKIIMH CJIeAyeT NPHHUMATh C YYEeTOM OCOOCHHOCTEeH eé
NEHCTBUTENBHON pPabOTHl, B TOM YHCIIE C y4eTOM (aKTHUYECKHX OTKIOHEHHWH TeOMETpUIecKoi (HOpMEI,
pa3MepoB CEUEHHH, YCIIOBUH 3aKPEIUICHUS 1 BBIIIOJIHEHUS Y3JI0B CONPSDKEHUS JJIEMEHTOB.

[IpoBepouHble pacuéTsl ANEMEHTOB KOHCTPYKLMH M MX COCAMHEHHMH CIIEAyeT BBIIOJHATH C YyYETOM
O0OHapYyXECHHBIX e(EKTOB U TOBPEXKIEHHUH, KOPPO3UOHHOTO M3HOCA, (DAKTHUECKUX YCIOBUI CONPSDKEHUS U
onupanus. [lpuHumas s no3vumin 4 u 5 Tabmuuel 1 koddduumeHT ycnoBuii padoTsl y. =10, pacuér

HJIEMEHTOB CJIE/IYET BBINOIHATH 110 1e()OPMUPOBAHHOM CXEMe.
18.3.3 Koncrpykuuu, He yaoBieTBopsitomue tpedboanusam 15.7.1-15.7.5, 17.2 w pasgenos 7 - 9, 11
14, a rtake TpeboBanmsam Cl1 20.13330 mo orpaHHYEHWIO BEPTUKAIBHBIX IPOTHOOB, JOJDKHBI OBITH
YCHUJICHBI WII 3aMEHEHBI, 32 HCKITIOYCHUEM CITy4acB, YKa3aHHBIX B HACTOSIIEM ITOpa3erie.

OTKJIOHEHUsSI OT TeOMETPUYECKOil ()OPMBI, pa3MEpOB AJIEMEHTOB U COCAMHCHUII OT HOMUHAJBHBIX,
NPEBBIIAIONINE JOMycKaeMble aedcTByromumu ctangaptraMmu u CI1 70.13330, HOo He mpemsATCTBYIONIHE
HOPMAJIbHOM IKCILTyaTallli, He YCTPAHSIOTCS TPH YCIOBHU 00CCIICYCHUsI HECYIeH CITOCOOHOCTH KOHCTPYKIHIA
¢ yuétom TpeboBanuii 18.3.2.

18.3.4 He criegyer ycunuBath 351eMEHTHI KOHCTPYKINH, €CITH:

UX BEPTHKAIbHBIE W TOPU30HTAIBHBIE MTPOTHOBI U MEpEMEIIeHHs NPEBHIIA0T NpeIe/IbHbIe 3HAUCHNS,
ycranoinennbie  CI1 20.13330, HO He mNpensaTCTBYIOT HOPMalbHOW OKCIUTyaTallMd, HUCXOAS W3
TEXHOJIOTHYECKUX TPeOOBaHUIA;

nX TUOKOCTh MPEBBIIIACT MPeAeIbHbIe 3HaueHus], ycTaHoBiaeHHbIe B 10.4, HO OTKJIOHEHUS MOJIOKEHUS
KOHCTPYKLMH HE MPEBBINIAlOT 3HaueHui, ycranosiaeHHbIXx Cl1 70.13330, u ycumust B 2nemeHTax He OyayT
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BO3pacTaTh B TIPOIECCE MaNbHEHINEH OKCIUTyaTallid, a TakKe B TeX CIydasx, KOTJa BO3MOXKHOCTH
HCIIONIH30BAHUS TAKUX DJIEMEHTOB IIPOBEPEHA pacuETOM WU UCTIBITAHUSIMH.

18.3.5 Ilpm ycwieHHMH KOHCTPYKIIMH CJEAyeT YYHUTHIBATH BO3MOXKHOCTH TIPEIBAPUTEIHHOTO
HaIpspKEHUS U aKTUBHOTO PETYJUPOBAHUS YCUIIHHA (B TOM YHCIIE 3a CUET CBApPKH, M3MEHEHHI KOHCTPYKTHBHOM
7 pacu€THOW CXeM), a TakKe YNPYroIIaCTHYECKYH PabOoTy CTallk, 3aKpPUTHUECKYI0 PabOTy TOHKOCTEHHBIX
3JIEMEHTOB U OOIIMBOK KOHCTPYKIMI B COOTBETCTBHUH C JICHCTBYIOIINMH HOPMaMHU.

18.3.6 KoHCTpyKIMM ycHUIIEHHS M METOABl €ro BBIMOJHEHUSA JOJDKHBI MNPEeayCMaTpuBaTh MEPhI MO
CHIDKEHUIO HEXENATEBHBIX JIOTIOJIHUTENBHBIX JIeopMaIliii 3IEMEHTOB B TIPOIIECCE YCUIICHUSI B COOTBETCTBUU
c4.3.5.

Hecymasi crnocoOHOCTh KOHCTPYKIMM B MPOIECCE BBIMOJHEHUS pPadOT IO YCHICHHIO JOJDKHA
00eCreunBaThCSl ¢ YYETOM BIIMSHUS OCHAOJCHHMI CEUCHUH JOTOJIHUTEIBHBIMA OTBEPCTHSIMH TOJ[ OOJITBI U
BITUSIHUS CBApPKH.

B 3aBHCHMOCTH OT CTENEHH HArpyXEHHOCTH DJIEMEHTOB YCHUJICHHE KOHCTPYKIIMH JTOJDKHO
MPOU3BOJAUTHCS 1O/ OJIHOW HAarpy3Kou, ¢ YaCTUYHOM pa3rpy3KON MU C TIOJIHOW pa3rpy3Koi.

Hupopmayus 06 usmenenusix:  Ilynxkm 18.3.7 usmenen ¢ 17 gpespans 2019 2. - UismeHeHue N 1
Cwm. npedbidywyto pedakyuro

18.3.7 IlpepriBucThIe (hIaHTOBBIE IIBHI MPUMEHSAIOTCS B KOHCTPYKUUAX 3-i M 4-i rpynm (coriacHo
NpunoxeHuto B), skcruryatupyeMbIX MpH pacueTHOW TeMiepaTrype He Huke MuHyc 45°C B HearpeccUBHOM
WU cI1ab0arpecCUBHOM cpene, I 00SCIeUYeHHs] COBMECTHOM pabOThl JAeTalied YCHIICHHS M CYIICCTBYIOIICH
KOHCTPYKLHH.

Bo Bcex cnyyasix npuMeHEHHSs YIIIOBBIX IIBOB CIeAyeT Ha3HA4aTh MUHUMAaJIbHO HEOOXOANMBIEC KAaTEThI.
KoHueBble yuacTky IBOB clieyeT IPOSKTUPOBAThH C KATETOM OOJIBIINM, YEM KaTeT MIPOMEKYTOUHBIX yUacTKOB,
Y YCTaHaBJIMBATh UX Pa3MeEPBI B COOTBETCTBHUHU C PACUETOM.

18.3.8 Ilpm ycuneHMH 3J€MEHTOB KOHCTPYKIMH NPUMEHSIOT KOMOMHUPOBAHHBIC COEAWHEHHS:
3aKNEnouHbIe ¢ GPUKLIMOHHBIMU MJIH 3aKJIEMOYHBIE C OONTaMH Klacca TOUHOCTH A.

Unupopmayus 06 usmenenusix:  Ilynkm 18.3.9 usmenen ¢ 16 sineaps 2022 e. - iameHeHue N 3
Cwm. npedbidywyro pedakuuro

18.3.9 B snemenrtax rpynn KoHCTpykumid 1, 2, 3-4 (cormacHo rnpurnoxenuo B), mpu ycuneHun
TOJBEPIKCHHBIX HArPEBY BCICJCTBUE CBAPKH, PACUCTHOE HAINPSDKCHUE G, HE JOIDKHO MPEBBILIATH 3HAYCHUM

O,ZRy; 0,4Ry; O,8Ry COOTBETCTBEHHO.

18.3.10 OcHOBHBIMH CTIOCOOAaMU YCHIICHUST KOHCTPYKIIHA SBIISIOTCS:

yBEJTUYEHHE TUIOLIAIU MTONEPEYHOT0 CEUEHUS OTICIIBHBIX JJIEMEHTOB KOHCTPYKLIIH;

HM3MEHEHUE KOHCTPYKTUBHOM CXEMBI BCETO KapKaca WU OTAEIbHBIX 3JIEMEHTOB €T0;

peryJlupoBaHne HANpPsHKEHUH.

Kaxnpiii 13 3THX CIOCOO0B MPUMEHSIETCSI CAMOCTOATENIFHO MM B KOMOWHALIUY C APYTHM.

18.3.11 Ilpu pacuére 31€MEHTOB KOHCTPYKLMH, YCHUJIEHHBIX ITyT€M YBEJIWYEHHS CEUYEHHUS CIEIyeT
YUHTBHIBaTh pa3Hble pacyE€THBIE CONMPOTHUBIIEHUS MaTepUaloB KOHCTPYKUMHU W ycuieHus. CienyeTr NMpUHUMATh
OJTHO pacuéTHOE CONPOTHBIICHHE, PABHOE MEHBILIEMY M3 HUX, €CJIM OHU OTJINYatoTCs He Oonee yeM Ha 15%.

18.3.12 Pacuér Ha MPOYHOCTH U yCTOHYMNBOCTD AIEMEHTOB, YCUIICHHBIX CIOCOOOM YBEIHYECHHSI CEYCHUN
CIIEyeT BBHIMONHATH C YYETOM HANpsHKEHWH, CYIIECTBOBABIIMX B JJIEMEHTE B MOMEHT yCHJIEHHS (C y4ETOM
pasrpy3ku KoHCTpykuuii). IIpu sTOoM cienyer y4yuThIBaTh HadalbHbIE WCKPHUBIIEHUS 3JIEMEHTOB, CMEIIEHHUE
LEHTPa TSHKECTH YCUIIEHHOT'O CEYEHUS U MCKPUBIICHUS, BEI3BAHHBIE CBAPKOM.

HckpuBieHus OT CBapKH MPH MPOBEPKE YCTOHUYNBOCTH 3JIEMEHTOB IPH LIEHTPATIBHOM CKATUU U CKATHH
¢ U3ruOOM CIIEAYET yUYUTHIBATH BBEACHUEM JOTOIHUTEIBHOTO KO PHULIMEHTA YCIOBUNA PabOTHI Vea ;0.8

[IpoBepky Ha MPOYHOCTH DIEMEHTOB, sl KOTOphIXx cormacHo 18.3.11 mpuHATO OmHO pacu€THOE
CONPOTHBICHHE, KpoMme pacuera o hopmyriam (50), (51) u (105), ciemyer BHIIONHATE Ha MOJTHOE PACUETHOE
yeuinre 0e3 ydéra HanpsuKEHWH, CYIIEeCTBOBABLIMX J0 YCHJIEHHs, a IIPU MIPOBEPKE CTEHOK OAJOK HA MECTHYIO
YCTOHYUBOCTD CJIEIYET UCIIOIb30BATh JTOMOTHUTEIbHBINA KO3 (DHUIIUEHT YCIOBHI pabOThI Vea ;0.8

18.3.13 Pacuét Ha NpOYHOCTh ANEMEHTOB KOHCTPYKIMH, YCUINBAEMBIX METOJOM YBEJIMYCHUS CEUCHHUIA,
CJIEAYET BBIIOJIHATH 1O GOopMyIiam:
a) JUIS LICHTPAJIBHO PACTSHYTHIX CHMMETPUYHO YCHIIMBAEMBIX 2JIEMEHTOB - (5);

Hngopmayus 06 usmenenusx: Tloonyuxkm "6" usmenen ¢ 5 urons 2020 2. - UsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

6) AT HEHTPAJIBHO CKATBIX CUMMETPHUYHO YyCUIIMBACMBIX 3JIEMCHTOB
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NIAR y,y)<l, (216)

rae YN:0’95 - ko3 puIMeHT, MPUHUMAEMBIN TIPU YCHIICHUHU 0€3 MCITOIb30BAHUS CBAPKH;
7y=0,95-0,25 (;d/Ry - KOO PHUILIMEHT, TPHHUMAECMBIN TIPU YCHIICHUH C UCTIOJIb30BAaHUEM CBAPKH;

Hngopmayusn 06 usmenenusx: Tloonynxkm "6" usmenen ¢ 5 urons 2020 2. - iameHeHue N 2
Cwm. npedbidywyto pedakyuro

B) AJIsL HECUMMCTPUYHO YCHUIIMBACMBIX LICHTPAJIBHO PACTAHYTBIX, HCHTPAJTBbHO CXKATHIX U BHCIICHTPCHHO
CIXKATBIX 3JICMCHTOB

1 N M
— |77yt x) 17
RyYM Yc 4 [x Iy ( )
rae y, =0,95 - Koo dUIHEHT 15t KOHCTPYKIHiA IPYIIIBI 1;
YMZI - KOO QULIUEHT AT KOHCTPYKUMii rpymi 2, 3 u 4;
npu N/(ARy)ZO,6 CleflyeT NPUHUMATE v =y . 31€Ch y  CICIYeT ONPENe/iTh KaK B opmyne

(216).
Wzrubaromme MomeHTHl M u M cieayer OnpeneNniaTh OTHOCUTENBHO TIIABHBIX OCEH YCHIEHHOTO
X y

CEUCHHS.
18.3.14 Pacuer Ha yCTOMYMBOCTH C)KAThIX AJIIEMEHTOB CIUIOIIHOIO CEYEHHsI B IUIOCKOCTH JEHCTBUSA
MOMEHTOB BBIIIOJIHACTCS 110 hopMyIie

NlpAR, y)<1, (218)

rIe A - Iomaas YCHICHHOTO CCUCHUS,;
Y. - k03¢ urrenT ycnosuii paboTsl, IpuHUMaeMbIil He O6oitee 0,9.

@, - Koo duiment, onpeaesnseMeIi mo Tabnuue [.3 (mpunoxenue /1) B 3aBUCHMOCTH OT YCIIOBHOI
THOKOCTH YCHICHHOTO SIEMCHTA ), M NPHBEJACHHOIO OTHOCHTCIBHOTO SKCLCHTPHCHTETA m =ym, y -

k03¢ dunueHT BausHus GopMmel cedenus no Tabnuue [1.2 (mpunoxkenune N);

m=e (A/W), (219)

3/1€Ch WC - MOMEHT COIIPOTHBIICHUS AJIs1 HAU0O0JIee CXKATOTO BOJIOKHA,;
e, - OKBHBAJICHTHBIH YKCLECHTPUCUTET, YIHTHIBAIOIIHH 0COOCHHOCTH pabOTHl YCUIICHHOTO CTEPIKHS H

ornpeiensieMbli 1o hopmyJie
e=etf tk f ,(220)

rac € - SKCHCHTPUCUTET HpOILOJII:HOﬁ CHJIBI OTHOCHTCJIIbHO I.[CHTpElJII:HOfI OCH YCHJICHHOI'O CCUYCHUA
IMoCJI€ YCWIICHUA;, B TEX ClIy4dasx, KOrja SKCIHCHTPUCHUTET HpOHOHLHOﬁ CHJIBI OCTAaCTCA HCHU3MCHHBIM, €TI0
SHaYCHUC OIPEACIACTCA BhIPAKCHUEM e=eo-eA, rae eA - CMCUICHUE NCHTPA TAXKCCTU CCUCHUS ITPU YCUIICHUH,

NPUHIMAEMOE CO CBOMM 3HAKOM (PUCYHOK 23, a) u 0);

B 00IIEeM cilydae CKaThsi ¢ U3rHOOM, a TakkKe B cllydae MPUIOKEHUS JOMOJHUTEIBHBIX MPOJIOIBHBIX
WM TIOTIEPEYHBIX CHJT ITOCTIe YCUIICHUS, BEJIMUMHA € onpeaersiercs BoipaxkenueMm ¢ = M / N, rie M - pacdeTHbIi
MOMEHT OTHOCHUTENIBHO LEHTPAIBHON OCH YCHJIIEHHOT'O CEYEHUS; IPH HECUMMETPUYHOM YCHUJIICHHH LIEHTPAIBHO
CKaToro (MepBOHAYaIbHO) 3JIEMEHTAa B KauyecTBE e CIIy9aWHBIM JKCHEHTPHCUTET YYHUTBIBAECTCA C TaKUM

3HAKOM, 4TOOBI y4eCTh Han0OJIee HeOMArONPUITHBIN CITy4ai;
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Pucynok 23 — K onpeneneHHI0 3KCOEHTPHCHTETA HPOJ0ILHOH CHIIBE
OpH NOI0KHTENLHOM (R) H oTPHUATENEHOM (0) 3HAYEAHAX

f)K - oTIpeAeIsaeTcs Mo GopMyIie

= 1 —_—
Jx=1o ﬂN10+ZI. ,(221)

311ech f0 - HaYaNbHBIA TPOTHO YCHIMBAEMOTO OJIIEMEHTa; B pacyeTax CXKaTbhIX CTepXKHeW Ha
YCTOWYHUBOCTh 3HAUYCHUE fo OTIpeNeIsIeTCsl OT PacUeTHBIX HAYaIbHBIX HArpy30K; B pacderax Ha
Je(OPMATHBHOCTH - OT HOPMATHBHBIX HA4YaJIbHBIX HATPY30K;

Z I - CyMMa MOMEHTOB HWHEPLHMH OJIEMEHTOB YCHUJIEHHs, IPUCOCIUHAEMBIX OJHOBPEMEHHO,

OTHOCHUTEILHO X COOCTBEHHBIX LIEHTPAIILHBIX OCEH, IEPICHIUKYISIPHBIX K TNIOCKOCTH M3TH0a;
aN:Na/(Na_NO) - KO3 OUITUEHT, YIUTHIBAIOIINH BIIUSHHUE MTPOIOIBHON CHITHI:

IIPH pacueTe N3rndaeMbIX HIEMEHTOB aN=1

IPU MaJbIX 3HAYEHHUSIX COOCTBEHHBIX MOMEHTOB WHEPLMH 3JIEMEHTOB YCHJICHUS ( er/ 1 <0,1)
nedopManyy He YIUTHIBAIOT U fm:fo ;

IIPU IPUCOCAUHEHUM HIEMEHTOB YCWIEHHMS K IUIOCKMM IIOBEPXHOCTSM YCHJIMBAEMOI'O JJIEMEHTA,
HapuMep, TapaebHBIM IIJIOCKOCTH M3TrH0a, MpUHUMAaeTCs fm:fo ;

f - JONOJHUTENBHBIA OCTaTOYHBIA NPOrHO, BO3HUKAIOUIMK BCIIEJACTBUE NPUBAPKUA DIIEMEHTOB
w

YCUJICHUS, oTIpeiesisieTcs o popmye

4
fL.=oya T ny; ,(222)
371€Ch a - CPEAHMI KOA(PDUIIMSHT IPEPHIBHOCTH IIMOHOYHOIO IIBA ¢ YUETOM MPOTSHKEHHOCTH KOHIIEBBIX

ero y4yacTkoB (IIpH CILIOMHEIX mBax a = 1); V=0,04kf - mapameTp IPOONBHOIO YKOPOUEHHS JIEMEHTa OT
HAJIOXKEHUS OJTMHOYHOTO IIIBa; kf - KaTeT CBA3YIOUIUX IIBOB, CM; ZOZZef - pacueTHas AJMHA 3JEMEHTa B

IUIOCKOCTH W3ru0a (I OJHOIPOJICTHBIX OaoK IO - mpoJieT OayKh); Y. - paccTosHue OT i-To mBa J0
LEHTPAIBHOI OCH YCHJICHHOTO CEYCHHS, IPHHAMAEMOE CO CBOMM 3HAKOM; 1. - KOO(D(GHIHMCHT, yIHTHIBAIOIIMIT
HAYaIbHOC HATPSUKEHHO-C(OPMUPOBAHHOE COCTOSHNE DIEMEHTA 1 CXEMY €TI0 YCHJICHHS M 3aBUCAIIMIT OT ¢ =
c;()],/RyO - k03¢ dhUIIeHTa, XapaKTepU3YIOMEro YPOBEHb HaUYaIbHBIX HAIIPsHDKCHHM B 30HE i-TO IIBa B HanOoJee

Harpy>K€HHOM CCUCHHUH djIeMeHTa (PUCYHOK 24),
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I — B pacTaHyTOH 30HE ceueHus; J — B CHKATOI 30HE, B PacueTax Ha ycToiumBocTs; 3 — B ckaTolt 20He B
pacuerax Ha 1ehOPMaTHBHOCTE; 4 — B PACTAHYTON M C)XaTOMH 30HAX CEYEHHMA [IPH CXEMaxX YCIIEHHA, CEA3AHHEIX C
HANOMEHHEM IBYCTOPOHHHX [MIBOB

Pucynox 24 — 3asucamoctn #(£) npu meax

Ecau cBapouHsIit iporud fw SIBJISIETCS Pa3rpy>kKaromuM (HakTopoM (3HaK fW HE COBITaJIaeT CO 3HAKOM
CyMMBI (ctf )) ¥ NPUBOAMUT K YMEHBIICHUIO aOCOJMIOTHON BEITMYMHBI DKBUBAJICHTHOTO JKCICHTPUCUTETA, TO
K
3Ha4YeHHUe k TpUHUMAaeTcs paBHBIM 0,5; B MPOTHBHOM citydae k =1.
w w

18.3.15 TIpu pacuére Ha yCTOWYMBOCTH DJEMEHTOB MPH IEHTPATLHOM CXKATHH U CXKATHU C U3THOOM
CJICAYCT NpUHUMATL JJid YCUJICHHOI'O CE€YCHHA B LICJIIOM IMMPUBCACHHOC 3HAUCHUC paC‘{éTHOI‘O COITPOTHUBJICHMUA,
BBIUUCIIIEMOE 10 PopmyIie

R ,=RYk .(223)

rie Ry - pacdeTHOE COMPOTHBIICHHE OCHOBHOI'O METAJlIa, OMNPEACIsIeMOe COTJIacHO TPeOOBAHUAM

18.2.4;
k - koaddummerT, BEIIHCIsIEMbIi 10 hopMyie

Ra A A Ra _L L
A4 4|7 0-1) 1] e

a a

3mech R - pacqéTHoe COIIPOTUBJICHUEC METAJIJIa YCUIICHUS,
ya

A, I - cOOTBETCTBEHHO IUIOLIAb U MOMEHT MHEPLUH HEYCHJICHHOTO CEYEHUS IEMEHTa OTHOCUTEJIEHO
ocH, IEPIICHANKYJISIPHON K INIOCKOCTU IPOBEPKH YCTOMYMBOCTH;
A, | - TO Xe, yCUJICHHOTO CEeUCHHS DJIEMEHTA B LICJIOM.
a a

Hupopmayus 06 usmenenusx:  Ilynkm 18.3.16 usmenen c 17 gpespans 2019 e. - UsmeHeHue N 1
Cm. npedbidywyto pedakyuro

18.3.16 He TpeOyoT ycHIEHHS CYIIECTBYIONINE CTadbHBIE KOHCTPYKITMH, BBITIOJIHCHHEIE C
orcTymieHueM ot Tpedosanuit 14.1.7, 14.1.10, 14.2.2,15.1,15.2.1, 15.2.3, 15.3.3-15.3.5, 15.4.2, 15.4.5,
15.5.2,15.5.4,15.11.1, 16.14,16.16, 17.8 - 17.11, 17.16, npu ycnoBuwu, 4to:

OTCYTCTBYIOT BBI3BAHHBIC THMHU OTCTYIJICHUSMU MOBPEIKACHUS SIIEMEHTOB KOHCTPYKIIHIA;

HCKJTFOUCHBI U3MEHECHHUS B HEOMAronpHUsATHYIO CTOPOHY YCIOBHN 3KCIITyaTalliH KOHCTPYKITUA;

24.01.2025 Cucrema TAPAHT 114


https://demo.garant.ru/document/redirect/72124262/63

Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

HeCcylasi CriocOOHOCTh U JKECTKOCTh 000CHOBaHBI pacuéroMm ¢ yuérom TpeboBanuit 18.3.2, 18.3.4,
18.3.9;

BBITIOJIHSIOTCS  MEPOIPUATHST O  TMPENYNPEkKJACHUIO YCTAIOCTHOIO M XPYIKOTO  pa3pyIleHUs
KOHCTPYKIIUH, Ha KOTOpbIe pacnpocTpanstoTes Tpedbosanus 12.1.1, 12.1.3 u pasgena 13.

[Ipu BBIMOTHEHWH STHX YCJIOBHHA JJIsi MPOBEPOK YCTOHYMBOCTH IIEHTPABLHO CXKATHIX DIIECMEHTOB
crietyeT npuHUMath Tun cedenus "b" BMecto tuma "¢ (cm. Tabnnubl 7 u .1 (mpunoxkenune I)).

Hngopmayusn 06 usmenenusx: [Ipunooicenue A usmeneno ¢ 5 urons 2020 2. - UsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

MpunoxeHue A

OcHoBHBIE OYKBeHHbIE€ 0003HAYEHUS BeJTUYNH

C n3MeHeHUsIMH U JAOIMOJTHCHUAMM OT:

C U3MEHECHUSMH 1 JOITIOJTHCHHUAMU OT:

4 nexadps 2019 r.
A - IUIOIIaJIb CEUCHUS OPYTTO;
A o - IUIOIIAJb ceueHHUs 0oTa HETTO,
A . - IUIOMIAJlb CEUYEHUS PACKOCOB;
Af - IUIONIAJ(h CEUSHUS MOJIKH (TI0sICa);
An - IUIOIIaJb CEUYCHUS HETTO;
A - IUIOIIAJb CEUYEHUs CTCHKHU,
w
AW . - IUTOIIAb CEYCHHMS 110 METAJLTY YTJIOBOTO IIIBa;
AWZ - IUIOMIAJb CEUEHUS 110 METAJLTy TPaHUIIBI CIUTABIICHHS
B - OMMOMEHT, U3THOHO-KPYTSIUH ONMOMEHT;
E - MOAYIb yIPYI'OCTH;
F - cuna;
G - MOIYJb CABUTA;
| - MOMEHT WHEPINH CEUYEHHUS OPYTTO;
1 . - MOMEHT UHEPIUU CEUCHHS BETBU;
Im; Id - MOMEHTHI HHEPIIUU CCUCHUS MOsCa U PACKOCOB (PePMBI;
1 - MOMEHT UHEPIUH CeYCHHS peOpa, IUIaHKHU;
r
]rl - MOMEHT UHEPIIUHU CEYCHHMsI TPOIOILHOI0 pedpa;
It - MOMCHT WHEPIINH ITPH CBOOOTHOM KPYICHHH;
IX; Iy - MOMEHTHI HHEPIUU CeUeHUs OPYTTO OTHOCHTEIBHO OCeH X-X U Y-y
COOTBETCTBEHHO;
v - TO XK€, CCUCHHUS HETTO;
xn~  yn
Iy - CEKTOpHalbHBIH MOMEHT UHEPLIUN CEUCHMUS;
1 o, - TO €, CEUCHHS HETTO;
M - MOMEHT, U3rHOAOIMI MOMEHT;
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MOMEHTBI OTHOCHUTEJIBHO OCEH X-X U Y-y COOTBETCTBCHHO,

mpoaoJibHas Cuiia,

JOOIIOJIHUTECIIBHOEC YCUIINE,
npoaoJibHasA cujia OT MOMCHTA B BETBU KOJIOHHBI;

MoNepeyHas Cuia, Cuja CIBUra;
YCJIOBHASI TIOTIEPEYHAS CHJIA TSI COCTMHUTEIHHBIX JIEMEHTOB;

YCJIOBHA MOTIEPEYHast CHjIa, MPUXOIAIIANCS Ha CHCTEMY IUTAHOK, PacIOI0KEHHBIX
B OJHOM IIJIOCKOCTH;

pacuéTHOE COMPOTUBJICHHE PACTIKEHUIO (PYHIAMEHTHBIX OOJITOB;
pacyé€THOE COMPOTUBIICHUE CMSTHIO OTHOOOITOBOTO COETUHEHUS;
pacuyé€THOE CONPOTUBIICHUE CPE3y OAHOOOITOBOTO COCAMHEHHS;
pacué€THOE CONPOTUBIICHUE PACTSHKEHUIO OJTHOOOITOBOTO COSINHEHHS;

HOPMATHUBHOE COTIPOTUBIICHHE CTATH OOJNTOB, IPUHIUMAEMOE PAaBHBIM BPEMEHHOMY

COTMPOTHBIICHHUIO IO HAIIMOHAJBHBIM CTAHAAPTAM M TEXHHUECKHM YCIOBHUSIM Ha
B

OOJITHI;

pacuéTHOE CONPOTUBIICHUE pacTshkeHHut0 U-00pa3HBIX 0OITOB;

HOpMaTI/IBHOC COHpOTI/IBHCHI/Ie cTajin 6OJ'ITOB, HpI/IHI/IMaeMOC paBHI)IM Hpeneny

TeKy‘IeCTI/I oT 110 HAalTUOHAJIbHBIM CTaHI[apTaM U TCXHUYCCKUM YCJ'IOBI/ISIM Ha

0OJITHI,

pacuéTHOe COIPOTUBIICHNE THaMETPaTHbHOMY CXATHIO KaTKOB (TIpH CBOOOTHOM
KacaHWU B KOHCTPYKIHUSAX C OTPaHUYCHHOH MTOIBHYKHOCTHIO);

paC'léTHOG COIMPOTHUBJICHUEC PACTSXKCHHUIO BI:ICOKOHpO‘IHOI;'I IMPOBOJIOKU,

pacuéTHOE CONPOTUBJICHUE MECTHOMY CMSTHIO B IIJIMHIPHUECKUX IITIAPHUPAX
(nandax) mpu MIOTHOM KacaHUH;

pac4y€THOE CONMPOTHBIICHUE CTAIN CMSTHIO TOPIIEBON TIOBEPXHOCTH (IIPH HATMYHN
MIPUTOHKH );

pacuéTHOE CONPOTUBIICHNE CTAJIU C/IBUTY;

pacuéTHOE CONPOTUBIICHNE CTATN PACTSKEHUIO, CKATHIO, U3THOY TI0 BPEMEHHOMY
COTIPOTHUBJICHHUIO;

BPEMCHHOC COIIPOTUBJICHUC CTAJIN, IPUHUMACMOC paBHbBIM MUHUMAJIBHOMY
3HAUYCHUIO O HAITMOHAJBbHBIM CTAHAAPTAM U TEXHUYCCKUM YCJIIOBUSAM Ha
B

CTajb;

pacuéTHOE CONIPOTUBIIEHHUE CTAIU YCTaJIOCTH;
pacuéTHOE CONPOTUBIICHNE YTIIOBBIX IIBOB Cpe3y (YCIOBHOMY) IO METAJLTy IIIBa;

pacuéTHOE COIIPOTUBIICHNE CTHIKOBBIX CBAPHBIX COEANHEHUH PaCTsIKEHHIO,
CKaTHIO0, M3THOY 10 BpPEMEHHOMY COTIPOTHUBIIEHHIO;

HOPMATHUBHOC COIMMPOTUBJICHUC METAaJlJia IIBA [0 BPpEMCHHOMY COIIPOTUBJICHUIO,
paC‘-IéTHOC COIMPOTHUBJICHUEC CTBIKOBBIX CBAPHBIX COGIII/IHCHI/Iﬁ CIABUTY,

pac4€THOE COMPOTUBIICHUE CTBIKOBBIX CBAPHBIX COCIMHEHUHN PACTKEHUIO,
C)KaTHIO, M3rHOy IO Mpeeny TeKyUeCTH;
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R - pacu€THOE COMPOTHUBIIEHHE YTIIOBBIX IIBOB cpPe3y (YCIOBHOMY) MO METAILITY
wz
TpaHUIbl CIIABICHHUS;

Ry - pacd€THOE CONMPOTHBIIEHUE CTAIH PACTKEHHIO, CKATHIO, U3THOY 10 IIpeaey
TEKYy4eCTH;

- TO e, ISl OJKH (Tosca);
R - TO XK€, Ui CTCHKMU;

R - Mpefell TEKY4YECTH CTaju, IPUHUMAEMBbIl paBHBIM 3HAUEHUIO IIpeiea TEKYUeCTH g

110 HAITMOHAJIBHBIM CTaHAapTaM U TEXHUYCCKUM YCJIOBUAM Ha CTAJIb,
T

S - CTaTHYECKWI MOMEHT CIBUTAEMO 4acTH cedeHUs: OPyTTO OTHOCUTEIHHO
HEUTpaJIIbHOHU OCH;
w.,w - MOMEHTHI COIIPOTHBIICHUSI CEYEHHUSI OPYTTO OTHOCHTEIBHO OCEH X-X U Y-y
Xy
COOTBETCTBEHHO;
W, Wt - MOMEHTHI CONPOTHUBIICHUS CEUEHUS VISl CKATOM U PaCTSIHYTOM MOJIKKU
C
COOTBETCTBEHHO;
W W - MOMEHTBI COIIPOTUBIICHUS] CEYEHUS HETTO OTHOCUTENIBHO OCEH X-X U Y-y
Xxn yn
COOTBETCTBEHHO;
W - CEeKTOPUAIbHBI MOMEHT CONPOTHUBIICHUSI CEUEHUS OPYTTO;
W - CEKTOpPHAJIbHBII MOMEHT CONIPOTUBIIEHUS CEUECHUS HETTO;
n
W o Wae - CEKTOpUAIbHBI MOMEHT CONPOTUBIICHHSI CEUEHHs U1l Hanboee cKaTo u

pacTHYTOW TOUKH CEUEHHS COOTBETCTBEHHO;
b - IINpUHA;

- pacu€THas IIMPHHA;

bf - IIKMpHUHA NOJKU (TIosica);
br - IIWpHUHA BRICTyMHArolIei yactu pedpa, cBeca;
c; c, - K03 GUIMEHTHI Tt pacuéTa ¢ yu4€ToOM pPa3BUTHS IJIACTUYCCKUX aedopMaliuii mpu
M3TU0E OTHOCUTEIIBHO OCEH X-X, Y-y COOTBETCTBEHHO;
d - JAuaMmeTp oTBepcTus 00MTa;
d - Hapy)XHBII TUaMeTp CTepKHA O0nTa;

- 3KCIEHTPUCHUTET CHIIBI;
h - BBICOTA;

. - pacu€THasi BBICOTA CTEHKH;
€

h - BBICOTa CTCHKH;

i - pazuyc WHEPIHU CeUeHUS;

i - HauUMEHbBIIUH paAnyC UHEPIUH CEUEHUS;

i3 iy - paauychl MHEPLIUU CEYEHUS] OTHOCUTENIBHO OCEH X-X U Y-y COOTBETCTBEHHO;
kf - KaTeT yIJIOBOTO IIIBA;
1 - ITMHA, TIPOJICT;
lC - JUIMHA CTOMKH, KOJIOHHBI, PACIIOPKH;
l - JITMHA PacKoca;
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pacuéTHas IMHa;

JUTMHA TIAHEJH Tosica (epMbl WIIM KOJIOHHBI;
JUTMHA TUTAHKU;

JUIMHA CBapHOTO I1IBA;

paC‘IéTHBIe JJIMHBI 3JIEMEHTA B IJIOCKOCTAX, NEPIICHAUKYJIAPHBIX OCAM X-X U Y-y
COOTBETCTBCHHO,

OTHOCHTEJBHBIN SKCIIEHTPUCUTET, m=eA/ Wc;

panuyc;
TOJILIVHA;

TOJIIIMHA TTOJIKH (I1051Ca);
TOJIIIMHA CTCHKH;
OTHOIIIEHUE TIJIOMIA/IeH CedeHMH MMONIKH (TI0Ca) U CTEHKH, gy =A r/AW;

K03(1)(1)I/IHI/ICHTLI JUIA pacqéTa YTJIOBOTI'O miBa COOTBETCTBEHHO IO METAJLTYy 1IBa U IO
MCTAJIITy T'paHHUIBbI CIIJIaBJICHUS,

KO3 GUITUECHT YCIOBHIA PabOTHI 0OJITOBOTO COCAMHCHUS;

K03 PUITUEHT yCIIOBHIA pabOTHI;

Kod()pHUIHEHT HAEKHOCTH TI0 HarPy3Ke;

KO3(D(PUITUECHT HATISKHOCTH MO0 MaTEepHAIY;

K03 (PUITUEHT HATICIKHOCTH IO OTBETCTBEHHOCTH;

KO3 GUITMEHT HAICKHOCTH B pacuéTax 1o BPEMEHHOMY COIPOTUBIICHUIO;
KO3 GUITMESHT HAICHKHOCTH 110 YCTOWYHUBOCTH CUCTEMBI;

ko3 duiueHt BiusHUS HOPMBI CEUCHUS;

T'HOKOCTb, }\‘:le t/i;

YCJIOBHAs THOKOCT®, 1=X Ry/ E ;

npuBeEHHAs THOKOCTh CTEP)KHSA CKBO3HOTO CEUCHHS,

yCIIOBHAs MPUBEAEHHAS THOKOCTD CTEPKHSI CKBO3HOTO CEUEHYIS, i@ f:xe p Ry/ E ;
ycroBHast THOKOCTE CBeca Tosica, A f=(bef/ tf) |/ R/E ;

YCIIOBHAsI THOKOCTH MOSICHOTO JINCTA, A = =(bef’ ! tf) VRy/ E ;

YCIIOBHAsI TAOKOCTH CTEHKH, iw = ( hylt, ) |/ R/E ;

MpeJieNbHasT yCIOBHAsA THOKOCTH CBeca Tosica (ITOSICHOTO JINCTA);
MpeJieNibHasT YCIOBHAS THOKOCTh CTEHKH;

paC‘léTHBIC THOKOCTH DJICMEHTA B IUIOCKOCTAX, NEPIICHAUKYJIAPHBIX OCAM X-X U Y-y
COOTBCTCTBCHHO,

abcomoTHas BETMYMHA HOPMAJILHOTO HAPSKEHUS;

MECTHOC HAIIPSAXKCHUC,

Cuctema F'APAHT 118



Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*

G G, - HOpMaJbHbIE HANPSDKEHHS, TapaJuIeNbHBIE OCSM X-X U Y-y COOTBETCTBEHHO;
T T, - KacaTeJlbHOE HaIpsKEHUE;
o1, - KacaTeJbHbIC HAIIPSDKEHMUS, TapajlIeNIbHbIE OCSIM X-X U Y -y COOTBETCTBEHHO;
® - K03 PUIMEHT YCTONYMBOCTH TIPH MEHTPATHHOM CXKATHH;
Py - K03 (OUIHEHT YCTOMYMBOCTH NP CKATUH;
9, - k03O (HUIHEHT YCTOMYMBOCTH NIPU U3THOE;
0, - kK03 (HUIMEHT YCTOMYMBOCTH NIPH CIKATHUH C U3THOOM;
Pexy - KO3 UIMEHT YCTONYNBOCTH TIPH CKATHUHU C U3TUOOM B JIBYX IIJIOCKOCTSIX;
® - CEeKTOpuaJIbHasi KOOpAUHATA.

duznyecKkue XapaKTepUCTHKU
MAaTePUAJIOB /151 CTAIbHBIX KOHCTPYKUMIA

Ta6bnuua B.1 - Pusnyeckue xapakTepmMcTUKM MaTepuanoB ANA CTallbHbIX KOHCTPYKLIMA

MpunoxeHune b

XapakTepUCTUKU 3HaueHue
ITnoTHOCTE P KI/M:
MpoKaTa U CTAIbHBIX OTIIMBOK 7850
OTJIMBOK M3 YyTyHa 7200
KosdduuuenT muueitnoro pacrmpenus g, °C” 0,12-10™
Mouyis ynpyroctu E, H/mm®
MIPOKATHOM CTaJH, CTaJbHBIX OTJIMBOK 2.06:10°
OTJIMBOK M3 YyT'yHa MapoK:
CYl15 0,83-10°
C420, CU25, CH30 0,98:10°
IIyYKOB U MpPsiACH MapajuiesIbHBIX IPOBOJIOK 1,96-10°
KaHaTOB CTAJIbHBIX:
CIIMPAIBHBIX U 3aKPBITBIX HECYIIUX 1,67-10°
JIBOMHOM CBUBKH 1,47- 10°
JBOMHOM CBHBKH C HEMETAIUIMYECKUM CEPACUYHUKOM 127:10°
Mozyib CABHra IPOKATHOMN CTATH M CTAIbHBIX 0TiHBOK G, H/MM 0,79-10°
Koadpumment nonepeunoit nepopmaruu (Ilyaccona) v 0,3

MpumeyvaHue - 3HaveHust MOyl YIPYTOCTH MIPUBEACHBI JIJIsl KAHATOB, MPEIBAPUTEIILHO BBITSIHYTHIX YCHUITUEM,
paBHBIM He MeHee 60% pa3pBIBHOTO YCWIINS JJIsl KaHATa B [EJIOM.

Ta6bnuua B.2 - Pusnyeckue xapakTepMCcTUKM NPOBOAOB U MPOBOJIOKU
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HaumeHnoBanue marepuaios Mapka u Monyib Koaddunuent
HOMMHAJIbHOE yrpyroctu E, JIMHEMHOTO
ceueHue, MM H/mm® pacumpenus g, °C

-1
AmromunameBbie mpooa mo [OCT 839 A, AHIT; 16+800 0.630-10° 02310
Menusie nposoga o [OCT 839 M; 4800 1.300-10° 0.17-10"*
Craneamomunuessie posoaa o FOCT 839 npu AC, ACK; ACKII,
OTHOIICHHH IIOIIACH AJIFIOMUHUS K CTAIIH, ACKC
paBHOM:
6+6,25 10 1 Gomee 0,825-10° 0,192-10°*
0,65 95 1,460-10° 0,139-10*
4,29-4,39 120 u 60.]-[66 0 890 105 0 183 . 10—4
7,71-8,04 150 u 6oi1ee 0.770-10° 0.198-10™
1,46 185 u Ooiee 1 140105 0 15510-4
12,22 330 0,665-10° 0,212-10*
182+18,5 400 1 500 0,665-10° 0,212:10*
bumeTammmaeckas cTaieMeHast IPOBOJIOKA 110 BCM1

FOCT 3822 nuamerpom, MM:
1,64 2,0=12,5 1,870-10° 0,127-10*
6 28,2 1,900-10° 0,124-10°*

MpumeyvaHue - 3HaueHus MacChl MPOBOJIOB M MPOBOTOKH cieayeT nmpuauMath mo [OCT 839 u TOCT 3822.

MpunoxeHune B

MarepuaJjibl A5 CTAJbHBIX KOHCTPYKIHUH M UX PacyeTHbIe CONPOTHBJICHUS

C n3MeHeHHUsIMH U JOIMOJTHCHUAMMU OT:

C U3MEHEHUSMH M JIOMOJTHCHUSIMHU OT:
16 aBrycra 2018 ., 4 nexadps 2019 r., 15 nekadps 2021 r., 27 urons 2023 T.

HUudopmayusa 06 usmenenusx:  Pazoen usmenen ¢ 28 urons 2023 2. - IameHeHue N 5
Cwm. npedbidywyto pedakyuro

I'pynnsl cTajnbHbIX KOHCTPYKIMI

Fpynna 1. CapHble KOHCTPYKUMH™ WM HX DJIEMEHTBI, paOOTaloIKe B 0CO00 TSHKENBIX YCIOBHUIX
(cormacuo OCT 34017), B TOM uKcCIIe MAKCUMAIBHO CTECHSIOIIUX Pa3BUTUE TUIACTUUSCKHX Je)OopMaIid, Hin
MOJIBEPTAOIIMECs] HEMOCPESICTBEHHOMY BO3/ICHCTBHIO JHHAMHYECKUX ", BHOpPAIIMOHHBIX WM TIOJBUKHBIX
Harpy3oK [0ajKd KpaHOBBIX MyTeH; Oanku padovMx IJIOMIAZOK; OajKd MyTeH MOABECHOTO TPAHCIIOPTA;
AJIEMEHTHI KOHCTPYKIUI OYHKEPHBIX M Pa3rpy304HBIX ICTaKa]l, HEMOCPEACTBEHHO BOCIPUHUMAIOIINX HATPY3KH
OT TIOZIBHKHBIX COCTABOB; IIaBHBIC OANKH M PUTENId paM MpU JUHAMHYECKON Harpyske; MpOJIETHbIE CTPOSHHUS
TPaHCIOPTEPHBIX ranepeil; pacoHku depMm; CTEHKH, OKpailKu JHMII, KOJIbIA KECTKOCTH, IIJIABAIOLINE KPBIILH,
TTIOKPBITHS PE3EPBYAPOB U Ta3TONBICPOB; OYHKEPHBIC OAJIKH; 00OJOYKH IMapadOTUICCKUX OYHKEPOB; CTaIbHBIC
000JI09KH CBOOOJHO CTOSAIIUX IBIMOBBIX TPYO; CBapHBIE CIEIMAIBHBIE OMOPHI OOJBIINX IEPEXON0B JHHUN
anekrpornepenaun (BJI) BeicoToii 6osee 60 M; 3EMEHTHI OTTSDKEK MauT U OTTSDKEUHBIX Y3J10B].

Fpynna 2. CapHble KOHCTPYKIUH JINOO MX 3JIEMEHTHI, pPAaOOTAIOIINE ITPH CTATHYECKOH HArpy3ke mpu
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HAIMYMAW PACTATHUBAIONINX HampspkeHWH [hepMbl; purenn pam; OallKd MEPEKPBHITHH M TOKPBITHIA; KOCOYPHI
JIECTHUII; O00OJIOYKHM CHIIOCOB; omopsl BJI, 3a mckimroueHHMEM CBapHBIX OMOp OONBIIUX MEPEXO0JIOB; OMOPHI
OIIMMHOBKY OTKPBITHIX PacHpeleIUTebHBIX YCTpoHCcTB noactaniuit (OPY); omopsl TpaHCHIOPTEPHBIX Talepei;
MIPOXXEKTOPHBIE MaYThl; 3JEMEHTHl KOMOWHHPOBAaHHBIX OMOp aHTeHHBIX coopyxennid (AC) u npyrue
pacTSHYThIC, PACTAHYTO-U3rHOaeMbIC M N3TrHOACMBIC DIEMEHTBI|, & TAK)KE KOHCTPYKIUU M UX DIIEMEHTHI TPYIIIHI
I mpu OTCYTCTBUHM CBapHBIX COCAWHEHHWH W Oanku MojBeCHbIX myTei u3 aBytaBpoB mo [OCT 19425 mpu
HAJINYHUN CBAPHBIX MOHTAXKHBIX COCUHCHUH.

Fpynna 3. CeapHble KOHCTPYKIMHU JIMOO WX BIICMEHTHI, pabOTaIOIIUE MPU CTAaTHYECKOW Harpyske,
MPEUMYLIECTBEHHO Ha C)XKaTHe [KOJOHHBI; CTOWKH; OMOPHBIC IUINTHI; SJEMEHTHl HACTWIa IEePEKPBITHI;
KOHCTPYKLHUH, MOJACPKUBAIOIINE TEXHOJOTHYECKOE O0O0pYAOBaHHE; BEPTHKAIBHBIE CBA3HM IO KOJIOHHAM C
HaNpsDKEHUSIMA B pacdeTHBIX ceueHusX cBsized cBeime 0,4Ry; aHkepHble, Hecymme H (DUKCHPYIOIIHE
KOHCTPYKIMH (OTIOpPBI, PUTENTU KECTKUX IMOMEPEeUrH, (PUKCATOPhl) KOHTAKTHOW CETH TPAHCIOPTa; OMOPHI IO
obopynoBanue OPY, kpome omop moj BBIKIIOYATEIH; 3JIEMEHThI CTBOJOB U OamieH AC; KOJOHHBI
OETOHOBO3HBIX 3CTAaKaJl; MPOTOHBI MOKPHITUH ¥ JIPyTHE CKAThle M CXKATO-U3rHOacMble DJIEMEHTHI|, a TaKXkKe
KOHCTPYKITUM U MX 3JIEMEHTHI IPYIITBI 2 IPU OTCYTCTBUU CBAPHBIX COSTUHECHUH.

pynna 4. BcrnomoratenbHble KOHCTPYKIUM 3JaHUHA M COOPYXKCHHUU (CBSI3W, KPOME YKA3aHHBIX B
rpymre 3; 3IeMeHThI (haxBepKa; JIECTHHIIBL, TPAIbL; TUIOIIAJKK; OTPaXICHHS; METAJNTOKOHCTPYKIIUH KaOeIbHBIX
KaHAJIOB, BCIIOMOTATENbHBIC 3JEMEHTBI COOpPYKeHHH W T.M.); coopyxenus kmacca KC-1 (FOCT 27751) -
TEIUTULIBI; HApPHUKH; 34aHUs, B KOTOPHIX HE NPEAyCMaTPUBACTCS MOCTOSIHHOE MpeObIBaHKE JfoAel (MOOHUIIbHbIE
cOOpHO-pa30OpHbIE U KOHTECHHEPHOrO THIIA, BPEMEHHBIE CKIAAbl U COOPYKEHHS C OrPaHMYCHHBIM CPOKOM
CITy>KOBI, LIMMyHTOBBIE OTPaKACHUS KOTJIOBAaHOB, BPEMEHHBIE ONOPHI M T.II.), & TaKKE KOHCTPYKLUUU H HUX
AJIEMEHTHI TPYIIIBI 3 TIPH OTCYTCTBUH CBAPHBIX COCTHMHEHHA.

MpumevyaHusn

1 Tlpu Ha3sHaueHWH CTadW Ui KOHCTPYKIHH 3maHuii u coopyxkenmii kiacca KC-3 (TOCT 27751)
HOMeEp TPYIIBI KOHCTPYKIMH CeTyeT yMEeHbIIAaTh Ha eUHULY (A7 rpymnm 2-4).

2 Tlpu Tonmuue mpokarta t > 40 MM HOMeEp TPYIIBI KOHCTPYKIMHA CIelyeT YMEHBIIATh Ha CIUHHILY
(st rpynm 2-4); npy TOJIIMHE MPOKAaTa <6 MM - yBEINYUBATh Ha €AMHMLY (1714 Tpymnn 1-3).

* KoHCTpyKIMs MK €€ 3JIEMEHT CUUTAETCSl MMEIOLIM CBApPHbBIE COSANHEHHUS, €CIIM OHU PaCIIOIOKEHBI
B MecCTax ACHCTBUA 3HAYUTEIBHBIX PACUETHBIX PacTIATMBAIOLINX HamnpsbkeHuil g>0,3R ; 5>0,3R , Hm 50,3
y W

R ) oo B MECTax, TA€ BO3MOXKHO Pa3pymI€HHUE CBAPHOTO COCIWHCHMUSA, HANIPUMEDP, H3-3a 3HAYUTCIIbHBIX
wz

OCTaTOYHBIX HAIPSDKEHUH, 4YTO MOXKET IIPUBECTU K HEIIPUTOAHOCTH K SKCIUTyaTallud KOHCTPYKIIMU B LIETIOM.

** KOHCTPYKLMH OTHOCATCS K TIIOJBEPrarolMMCs BO3JEHCTBHIO AMHAMHYECKMX HArpy3okK, €ciu
OTHOLICHHE a0COJIOTHOTO 3HAYEHHs] HOPMAIBHOTO HAIPSKEHUS, BBI3BAHHOTO IWHAMUYECKOW HArpys3KoH, K
CYMMapHOMY pacTSATHUBAIOLIEMY HANpsHDKEHHIO OT BCEX HArpy3o0K B TOM e cedeHuH o>0,2 - cm. popmyny

(170).
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Hupopmayus 06 uzmenenusx: Tabnuya B.1 usmenena ¢ 28 uions 2023 2. - UameHeHue N 5
Cwm. npedbidywyro pedakyuro

Ta6nuua B.1 - Hopmupyemble nokasatenu yaapHou BA3KOCTU nNpokaTta u Tpyo6~*(1)

PacueTHas I'pynna HopmaTuiBHOE conpoTuBieHue cramu, H/mm
TemIeparypa, KOHCTpPYK-
oC it Ryn<290 290§Ryn<390 390§Ryn<440 440§Ryn<540 Ryn2540
Tokasatenn yaapHoii Baskoct KCV, Iix/em**(5), (6)
[IpU TeMIIepaType UCTIBITAHUH Ha yIapHbIid 13ruo, °C
+20 0 -20 -20 -40 -40 -60 -40 -60 -60
1>-45 1,2,3 - 34 + 34 + 34 + 66/34%(4) 40 66
4 +*(2) 34%(3) + + + + + + + -
-45>t>-55 1 - - - - 34 34 + 66/34%(4) + 66
2,3 - 34 34 34 + 34 + 66/34%(4) + 66
4 - 34 + 34%(3) + + + + + -
t<-55 1,2,3 - - - - 34 - 34 - 66/34*(4) 66
4 - - - 34 + + + + + -

O6o3HaveHus1, TpuHATHIE B Ta0mume B.1:
3Hak " - " 03HayaeT, YTO MPUMEHEHHUE CTAIU C TAKUMHU FapaHTUAMU HE JOIYCKAETCS;

3HaK " + " - JIOMyCKAeTCs MCIOJIb30BaTh (PAKTHUECKHE Pe3yIbTAaThl MEXaHHUECKHMX CBOMCTB B MOCTABICHHO MAPTHH NPOKATA IIPH HOPMATHUBHBIX 3HaueHusx KCV ',
KCV*, KCV*>34 lx/em” n nns craneii ¢ Ryn2440H/MM2 npu KCV*, KCV>66/34 x/cm®

*(1) HopMBI ycTaHaBIMBAIOTCS HA OCHOBAHWW UCIIBITAHUN HA yIAapHBIA U3TU0 00pa3IioB C OCTPHIM V-00pa3HEIM HaAPE30M IIPOKaTa ¢ TOJIIMHONW HEe MeHee 5 MM U TPYyO
C TONIIIMHON CTEHKH HE MeHee 5 MM. B cirydae TONIIMHEI dJIeMeHTa MeHee 5 MM, IIPOBEIEHUE HCITBITAaHNH HE TpeOyeTcs.

*(2) Ilpumenstotes cramu C235 6e3 rapaHTHii 110 yAapHOW BA3KOCTH.

*(3) Anst coopyKeHU ¢ OrpaHUYCHHBIM CPOKOM CITY>KOBI U MPEOBIBAHMUEM B HUX JIFOJICH.

*(4) Yncnurens - HOpMAaTHUBHbIC 3HAYEHUS IS JIMCTOBOW CTaX TONIMHON Oosiee 40 MM 1 TpyO ¢ TONMMHOM cTeHKH Oonee 40 MM; 3HaMeHaTeNb - A7l (pacoHHOTO
MPOKaTa, a TaKKe AJIsl JUCTOBOM CTamu TOMIUHOK 10 40 MM BKIIIOUMTENBHO U TPYO ¢ TOMIUHOMN cTeHKH A0 40 MM BKJIIOUHTENBHO.

*(5) B aucToBOM IIpoOKaTe UCTIBITHIBAIOTCS MONEPEYHbIe 00pa3Ibl, B IIUPOKOIIOJIOCHOM YHHUBEPCATILHOM, (PaCOHHOM, COPTOBOM IPOKATE - IPOJOJIbHEIE, B TPyOax u
npoduUIIsAX - MONEPEUYHbIE U MPOAOJIBHEIE.

*(6) B anexTpocBapHBIX TpyOax HOPMBI PaCpOCTPAHSIOTCS Ha YIApPHYIO BI3KOCTh OCHOBHOT'O METajlIa, METaJJIa CBAPHOTO ITBA U TPAHUIIBI CIIABICHHUS.
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Hupopmayus 06 uzmenenusx: Tabnuya B.2 usmenen ¢ 16 sausaps 2022 2. - UameHeHue N 3
Cwm. npedbidywyro pedakyuro

Tabnuua B.2 - Tpe6oBaHMA NO XMMUYECKOMY COCTaBY

HopmartuBHbIE CONPOTUBICHUS CTAIH, Coneprxanue 351eMeHTOB *, % , He 6osee C, %, He bonee
H/mm* C P S 3

Ryn<290 0,22 0,040 0,025 -

290§Ryn<390 0,14 0,025 0,025 0,46

390§Ryn<540 0,12 0,017** 0,010** 0,47

540§Ryn<590 0,13 0,015 0,010 0,48

Ryn2590 0,15 0,015 0,004 0,60

* [IpenenbHbIE OTKJIIOHEHHS M0 XUMHYECKOMY COCTaBy B TOTOBOM IPOKaTe MPHHUMAIOTCS IO ACUCTBYIOMIEMY
CTaHIAPTY.

** §+P<0,020%.

MpumevaHus

1 YrnepoaHslil S5KBUBaJIEHT CS, %, ciaenyeT onpeaeniars no Gopmyine

B Mn Si Cr Ni Cu  V+Nb Mo P
C,=C+ 6 245 "3 13 "1 a4 "7

rae C, Mn, Si, Cr, Ni, Cu, V, Nb, Mo, P - maccoBbie 1011 3JIEMEHTOB, %.

2 lnst craneit ¢ HOpMaTUBHBIM COTIPOTHBICHUEM 290§Ryn<390 H/mm” B cootserctsun ¢ [OCT 27772
MPUHHAMAIOT HOBBIIIEHUE coaepkaHus yriepoga 1o 0,17%.

3 Jlyis ABYTABPOB C HapaljieIbHBIMUA IPAHSIMH ITOJIOK IPUHUAMAIOT IMOBBIICHHE COMCPIKAHUS YIIIepoaa Iis CTajieh
C345 u C355-1 - 10 0,17 %; nnsa ctanu C390 - 1o 0,14%.

4 I'apaHTys CBapHBACMOCTH MPOKaTa U3 cTamu ¢ R <290 H/MM® 06ecIiednBaeTCss XUMHUECKHM COCTABOM,
Yy

MpoKara U3 cTajau Ryn2290 H/MM” - IOTIOIHATENBHO YIJIEPOIHBIM 3KBUBAJIEHTOM.

Hngopmayusn 06 usmenenusx: Tabnuya B.3 usmenena ¢ 28 urons 2023 2. - UIsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

Ta6bnuua B.3 - HopmaTuBHbIe U pacyeTHble CONPOTUBIIEHNA NMPU PACTAXKEHUU, CXKATUN U
n3rnbe NMUCTOBOrrO, LULMPOKOMONOCHOIO YHUBEpPCanbHOro, COpTOBOro npokara u Tpy6

Cranp Tommuna npokata, MM | HopmaTuBHOE CONPOTHBICHUE” PacuetHoe compoTuBieHne *

npokata u Tpy6, H/mm’ npokata u Tpy6, H/mm’
Ryn Run Ry Ru

C235 Ot 2,0 1o 4,0 Bxirou. 235 360 230 350
C245 Ot 2,0 no 20 Bxiitod. 245 370 240 360
C255 Ot 2,0 o 3,9 Bxirou. 255 380 250 370
"4,0"10" 245 380 240 370
Cs.10 no 20" 245 370 240 360
"20 no 40" 235 370 230 360
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C345K Ot 2,0 mo 10 BxIIFOY. 355 470 350 460
C355 Ot 2,0 1o 16 BkIROU. 355 490 350 480
"16"40" 345 490 340 480
"40" 60" 335 490 330 480
"60" 80" 325 490 320 480
"80" 100 " 315 470 310 460
"100" 160" 295 470 285 460
"160 " 200" 285 470 280 460
"200" 260" 270 450 265 440
"260 " 300" 260 450 255 440
"300" 360" 245 440 240 430
C355-1; | Or 2,0 no 16 BroU. 355 490 350 480
C355-K |["16"40" 345 490 340 480
"40" 50" 335 490 330 480
C355I1 | Or 2,0 no 16 BruItOY. 355 490 350 480
"16"40" 345 490 340 480
C390; Or 5,0 o 16 BkJIOU. 390 520 380 505
C390-1 |"16"40" 390 520 380 505
"40" 60" 385 520 375 505
"60" 80" 375 510 365 500
"80" 100" 365 510 355 500
"100" 160" 360 510 350 500
C390IT | Ot 2,0 no 40 BxuTOY. 390 520 380 505
C440 Or 5,0 o 16 BxJIIOU. 440 540 430 525
"16"40" 440 540 430 525
"40" 60" 430 540 430 525
"60" 80" 425 530 415 520
"80" 100 " 415 530 405 520
"100" 160" 405 530 395 520
C550 Or 8,0 1o 50 BKJItOU. 540 640 525 625
C590 Ot 8,0 10 50 BrIIIOY. 590 685 575 670
C690 Ot 8,0 mo 50 BxIIFOU. 690 785 - -
* 3a HOPMATHBHOE COITPOTUBIICHHUE MIPUHSTHI 3HAYCHUS MIPEIeNia TEKYIeCTH U BPEMEHHOTO COMTPOTUBIICHHS,
npuoaumbie B [OCT 27772.
** 3HAUCHMUS PACUCTHBIX COMPOTUBIICHUH MOTYyYCHBI JICJICHUEM HOPMATHBHBIX COMPOTUBIICHUI Ha
K03 GHUIUCHTHI HAISKHOCTH 110 MaTepUaly, ONpeae/eHHbIC B COOTBETCTBUH ¢ TAONMLIEN 3, ¢ OKpyTIIEHHEM J10
5 H/mmM’. B TaGnuiie IpuBeIeHBI 3HAYCHHS PACUETHBIX CONMPOTHBIEHHIT npokara o [OCT 27772.

Hupopmayus 06 usmenenusx:  Tabauya B.4 usmenen ¢ 16 sneaps 2022 2. - U3meHeHue N 3
Cwm. npedbidywyto pedakyuro

Ta6nuua B.4 - HopmaTuBHbIe U pacyeTHble CONPOTUBIIEHUA NMPU PaCcTAXKEHUU, CXKATUN U
n3rnée pacoHHOro nNpokara B BUae ABYTaBpPOB C NnaparsiefibHbIMU FPaHAMM NOJIOK
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Cranb TonmuHa TOIKK HopmaTuBHoe compotuBienne | PacderHoe compoTHBIIeHHE IPOKATa,
npoduieti, MM npokara, H/mm’ H/mm?
Ryn Run Ry Ru
C255b; <10 255 380 250 370
C255b-1 | Cg. 10 go 20 BxIOU. 245 370 240 360
"20"40" 235 370 230 360
"40" 60" 235 370 230 360
"60" 80" 225 370 220 360
"80" 100" 215 370 210 360
>100 200 360 195 350
C345b <10 345 480 335 470
Cs. 10 mo 20 Bxmrou. 325 470 315 460
"70"40" 305 460 300 450
"40" 60" 285 450 280 440
C345b-1 | <10 345 490 335 480
Cg. 10 1o 20 BkIOU. 325 470 315 460
"20"40" 305 460 300 450
"40" 60" 285 450 280 440
C355b <0 355 470 345 460
Cs. 20 1o 40 BxIIOY. 345 470 335 460
"40" 60" 340 470 325 460
"60" 80" 325 460 315 450
"80" 100" 315 460 305 450
>100 295 460 290 450
C355b-1 | <0 355 470 345 460
Cg. 20 go 40 BxrOU. 345 470 335 460
"40" 60" 335 470 325 460
C390b <30 390 520 380 505
Cg. 30 mo 60 BxIFOU. 370 490 360 480
"60" 80" 360 480 350 470
"80" 100" 350 480 340 470
>100 330 470 320 460
C440b <20 440 600 430 585
Cs. 20 no 30 BxIIrOU. 430 560 420 545
"30"80" 420 520 410 505
"80" 100" 400 520 390 505
>100 380 500 370 490
MpumeyaHwue - Ludpa 1 B nepsoii rpade 03HaYaeT BAPHAHT XUMHUECKOTO COCTABA.

Hnghopmayus 06 uzmenenusx:

24.01.2025
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Cwm. npedbidywyto pedakyuro

Ta6nuua B.5 - HopmaTuBHbIe U pacyeTHble CONPOTUBIIEHUA NMPU PaCTAXKEHUU, CXKATUN U
n3rnée pacoHHOro npokara

Cranp Tommuunza npokata®, | HopmartuBHOe conmpoTuBieHne™” PacuetHoe compoTuBieHue”**
MM npoxara, H/mm’ npoxara, H/mm’
Ryn Run Ry Ru

C245 Or 4,0 1o 20 BriIIOY. 245 370 240 360
"20"40" 235 370 230 360
C255 Ot 4,0 no 10 BxiIIOU. 255 380 250 370
"10"20" 245 370 240 360
"20"40" 235 370 230 360
C345 Ot 4,0 o 10 BxJIIOU. 345 480 340 470
"10"20" 325 470 320 460
"20"40" 305 460 300 450
C345K | Ot 4,0 no 10 Brutrou. 345 480 340 470
C355 Or 5,0 no 16 BxiIOU. 355 490 350 480
"16"40" 345 480 340 470
" 40 10 60 " 340 470 330 460
C355-1 | Ot 5,0 no 16 Burou. 355 490 350 480
"16"40" 345 480 340 470
"40" 60" 340 470 330 460
C390 Or 5,0 1o 10 BkJIIOU. 390 520 380 505
"10"20" 380 500 370 480
"20"40" 370 490 360 480
"40" 60" 365 485 350 475
C440 Ot 5,0 no 10 BriIIOU. 440 600 430 585
"10"20" 440 580 430 565
"20"40" 430 550 420 535
"40" 60" 420 520 410 505

*3a TOJIIIUHY (baCOHHOI‘ O IIpoKaTa CJICAYCT IPUHUMATL TOJIIIUHY ITOJIKU.

** 3a HOPMATHBHOC COIMMPOTUBJICHUC MPUHATHI FTAPAHTUPOBAHHBIC 3HAYCHUA MPEACTIa TCKYUYECTH U BpPEMCHHOI'O
COIMPOTUBJICHUS, IPUBOANUMBIC B HAITUOHAJIbHBIX CTaHAApPTAX UM TCXHUYCCKUX YCIIOBHUAX. B Tex ClIydadax, Koraga
9TH 3HAYCHUA B HAIIUOHAJIBHBIX CTAHAAPTAX NN TEXHUYCCKUX YCIIOBUAX MMPUBCACHBI TOJIBKO B O,Z[HOI71 CUCTEME

2 2
CIWHMUII - KIr'c/MM , HOpMATUBHBIC COIMTPOTUBJICHUS, H/mMm , BBIYUCJICHBI YMHOKCHUEM COOTBCTCTBYIOILIUX

3HaueHnii Ha 9,81 ¢ okpyriaeHneM 0 5 H/mm®,
*¥* 3HaueHHs pacUETHBIX COMPOTHUBIICHHUH MOTyYEHBI ASICHHEM HOPMAaTHBHBIX COMPOTHUBICHHUH Ha
K03 GHUIUCHTHI HA/IS)KHOCTH 110 MaTepUaly, ONpee/ICHHbIC B COOTBETCTBUH ¢ TAONULIEN 3, ¢ OKpyTIIEHHEM JI0

5 H/mm”. B Hacrosimeii Tabinie MIPUBEICHBI 3HAUECHUS PACUETHBIX COMPOTUBIICHHM MPOKaTa (32 UCKIIOYCHHEM
JIBYTaBPOB C MapajieibHbIME Ipansmu mosok) o [OCT 27772.

Ta6nuua B.6 - PacuéTHble CONpOTUBIIEHUA NMpoKaTa CMATUIO TOPLEBOM NMOBEPXHOCTH,
MEeCTHOMY CMATUIO B LUIIMHAPUYECKUX LLapHMpaX, AuaMeTpanibHOMY CXaTUIO KaTKOB
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BpemenHoe PacuerHoe conporupnenne, H/mm’
conporusnenue, H/mm>
CMSITHIO JTaMeTparbHOMY
. CKaTHIO KaTKOB (TIpU
TOPLIEBOH MECTHOMY B LIMJIMHAPUYECKUX
cBOOOHOM KacaHWU B
MMOBEPXHOCTH (TIpH mapHupax (randax) mpu
KOHCTPYKIIHSX C
HAJIMYUH [IPUTOHKH) R IUIOTHOM KacaHuu R .
Ip OIrpaHUYECHHON
» TMOJBHKHOCTBIO) R

360 351/343 176/171 9/9

370 361/352 180/176 9/9

380 371/362 185/181 9/9

390 380/371 190/185 10/10
400 390/381 195/190 10/10
430 420/409 210/204 10/10
440 429/419 215/209 11/11
450 439/428 220/214 11/11
460 449/438 224/219 11/11
470 459/448 229/224 11/11
480 468/457 234/228 12/12
490 478/467 239/233 12/12
510 498/486 249/243 12/12
540 527/514 263/257 13/13
570 556/543 278/271 14/14
590 576/562 288/281 14/14

NMpumeyaHue - B tabiuiie npuBeaeHbI 3HAYCHMSI PACUETHBIX COMPOTUBIICHHH, BEIYUCIICHHBIE 110 (hOpMYyJiaM
pasgena 6 npu v, =1,025 (B umcnuTene) U Ym:1’050 (B 3HAMeHaTENe).

Hugopmayus 06 usmenenusix:  Tabauya B.7 usmenena ¢ 16 sneaps 2022 2. - iameHeHue N 3
Cwm. npedbidywyro pedakyuro

Ta6bnuua B.7 - PacyeTHble CONPOTUBIIEHUSA OTIIMBOK U3 YrNepoanucTon cTanm

HampskeHHOE COCTOSHHE YcnosHoe PacuéTHble conpoTupieHus, H/MM>, OTIHBOK 13
obosHa- YIIEPOANCTON CTalId MapoK
YeHHe
15J1 2571 35J1 45J1, 40XDA
Pactsokenue, coxaTue ¥ M3rud Ru 150 180 210 250
Casur R 90 110 130 150
CwMmsTHe TOpLEBOIl MOBEPXHOCTH (IIpH R 230 270 320 370
HaJIMYUH IPUTOHKH ) P
CwMsiTHE MECTHOE B ITMIIMHAPUYECKUX RI 110 130 160 180
mapHupax (nandax) Ipu IMIOCKOM b
KacaHuu
JuameTrpanpHOe c)XKaThe KaTKOB MPHU R, 6 7 8 10
CBOOOJHOM KacaHWH (B KOHCTPYKIIUSX C
OTPaHUYCHHOU MOJIBU)KHOCTBHIO)
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Ta6nuua B.8 - Pac4yéTHble cONpOTUBIEHUSI OTIIMBOK U3 CEPOro YyryHa

HanpsoxeHHoe cocTosHze YeinosHoe PacuérHble conpoTusiIeHns, H/MM®, OTIHBOK 13
obosHate- Ceporo 4yryHa Mapok
HUE
CU1s CY 20 CY 25 CY 30

PactsokeHne 1ieHTpaTbHOE U H3THO Rt 55 65 85 100
CxxaTre 1eHTpaNTbHOE U N3N0 RC 160 200 230 250
CaBur RS 40 50 65 75
CwMsiTHE TOpLIEBOW TIOBEPXHOCTH (IIpH R 240 300 340 370
HaJIMYUH IPUTOHKH) P

Hupopmayus 06 uzmenenusx:

Pucynok B.1 usmenen ¢ 28 uiona 2023 2. - UsmeHeHue N 5

Cwm. npedbidywyto pedakyuro

7\
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Pucynor B.1 — ObGobmennan pacuerHan JuarpamMma paborri eTponTensuLIx eranei
Ha pacrmﬁenne H CKaTHe

(6=0/R,,, -6eapasmepHan KOOpAMHATa HOPMANBHOTO HaMpPKEHWS;

£= EE/R,m - Be3pasmepHan KoopanHaTa OTHOCUTENbHOW AecbopmaLnn)

Hupopmayus 06 uzmenenusx:

Tabnuya B.9 usmenena ¢ 28 urons 2023 2. - UsmeHeHue N 5

Cwm. npedbidywyto pedakyuro

Tabnuua B.9 - XapakTepucTuku ctanen gnsa o600WeHHOW pacyeTHOW AuarpaMmmbl

paboTbl (cM. pucyHok B.1)

[Mapamerp quarpammel - 00603- Cranb
OespasvepHas KOOPAMHATA | HAYe- [ 45 cos55 | 345, C345K, C355, | C390, C440, | C550,
Hue C255B, C355-1, C355I1, C390-1, | C440B | (C590
C255Bb-1 C3455B, C345b-1, C390B5,
C355B, C355b-1 C390IT
OrtHocuTeIbHAas Enu 0,8 0,8 0,9 0,9 0,9
nedopmarius,
COOTBETCTBYIOLIAS MIPEAEITY
MPONOPIIMOHAIBHOCTH
HopwmanbHoe HanpsbkeHue, Enu 0,8 0,8 0,9 0,9 0,9
COOTBETCTBYIOLIEE MPEIETY
HPOIOPIHOHATBHOCTH
OrtHocuTebHAs EHT 1,7 1,7 1,7 1,7 1,7
nedopmManms,
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COOTBETCTBYIOIIAs HAYAITy
TEKy4eCTH

HopwMmansHoe HampsixkeHue, c 1 1 1 1 1
COOTBETCTBYIOILIEE NIPEIEITY
TEKy4ecTH

OrtHocuTebHAs € 14,0 16,0 17,0 17,0 18,0
nedhopmManms,
COOTBETCTBYIOIAS] KOHITY
TEKy4eCTH

OTHOCHUTENbHAS € 141,6 88,3 67,1 49,6 26,2
nedopmaris,
COOTBETCTBYIOIIIAS
BPEMEHHOMY
COIPOTHUBJICHUIO

1,653 1,415 1,345 1,33 1,16

al

HopmMmansHoe HampsbxeHue,
COOTBETCTBYIOIIEE
BPEMEHHOMY
COIIPOTHUBJICHUIO

OrtHocuTebHAs € 251 153 115 87,2 51,1
nedopManms,
COOTBETCTBYIOIAS Pa3PBIBY

HopwmanbHoe HanpsbkeHue, o 1,35 1,26 1,23 1,20 1,10
COOTBETCTBYIOIIICE PA3PhIBY

MpumeyvaHwue - [Ipu OTCYTCTBUU B MApTHSIX MPOKATa U3 BEICOKOMPOUHBIX cTainei (ot C390 u Gosee) ruromaaku
tekydectu CD B 0000meHHOI ararpamMMe Ha pucyHke B.1 ciemyer ncnons3oBars kpuByro OACEF.

MpunoxeHue I

MatepuaJisl 1151 COeTUHEHUI CTAJbHBIX KOHCTPYKIHIA

C n3MeHeHUsIMH U JOIMOJTHCHUSAMMU OT:

C U3MEHEHUSIMU U TOIOJIHEHUSIMHA OT:
4 nexadps 2019 ., 15 nexadps 2021 r., 27 utons 2023 .

HUudopmayus 06 usmenenusx: Tabauya I'.1 usmenena c 16 ausaps 2022 2. - UsmeHeHue N 3
Cwm. npedbidywyro pedakyuro

Ta6bnuua .1 - MaTtepuanbl AnA cBapku COOTBETCTBYHOLLME CTanun

Jwrama3oH pacuyeTHbIX Mapka maTepuaia ajis CBapKu Tun
CONPOTHBIICHUH CTAIN " " AIIEKTPOAA
CBapOYHOH MPOBOJIOKOH IS ¢moca MOPOIIKO- .
o . " P PYYHOMH
ABTOMAaTHYCCKOU U MEXaHNYCCKOU BON
CBapKe
CBapKH MIPOBOJIO-
)
B YTJIIEKUCIIOM o1 (IIFOCOM
rase Wid B ero
CMECH C aprOHOM
R <290 H/vni CB-081"2C, Ce-08A AH-348-A IIT-AH-3 | D42*(1),
yn CB-08T'CHT, AH 1-60*(1) IIT-AH-8 | D42A*(1)
Co-08TCMT CB-08TA TIK-56C*(4) 246*(1),
UF-02; UF-03 246A%(1)
“(3)
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10FA%(2 AH-17-M A
HAnd Ce-10T2*(2), AH-43
Cp-10HMA AH-47
AH-348-A*(3)
TIDK-56C*(4)
UF-02; UF-03
*(5)
MOHAM<R <500 | CB-08T2C, Ce-10I2*(2), [IDK-56C*(4) | TII-AH-3, | D50A, 960
= Cp-08T'CHT, Ce-10HMA UF-02; UF-03 | TIII-AH-8
H/MM2 CB-08FCMT, *(5)
CB-08XHM
R 2590 Hind CB-08XI'CMA | Cp-10HMA AL 1M 360
. CB-10XT2CMA | CB-08XH2I'MIO H(DK-56C,*(4) MI-AH-3, | 270
UF-02; UF-03 | [THI-AH-8
*(5)

*(2) He mpumensTh B couetanuu ¢ (iarocom mapku AH-43.

*(1) Dnextpoas! THIOB D42, D42A, 246, D46A, dnroc mapku AH-60 crexyet MpuMEHATE I KOHCTPYKITHI
rpynn 2, 3 Ipu pacueTHBIX Temneparypax ¢>-45°C.

*(3) dns uroca mapku AH-348-A TpeOyeTcst JOMOHUTENbHBIN KOHTPOJIb MEXaHUYECKUX CBOWCTB METalia I11Ba
MIpH CBapKe COEANHEHUI 3JIEMEHTOB BCEX TOJIIIMH MPH pacueTHBIX TeMneparypax t < - 45°C u TonmuH cBbime 32
MM - IIPH PaCYETHBIX TeMIeparypax >-45°C.

*(4) Kepamuueckuit piroc mapku [IOK-56C 110 cOOTBETCTBYIOIUM TEXHUUECKUM yCIIOBHUSIM.

*(5) Kepamuueckwuii iroc cBapounslii armomepupoBanabiii Mapok UF-02 u UF-03 mo cooTBeTCTBYOMIM
TEXHUYECKUM YCIIOBHUSIM.

MpumeyaHwme - [Ipu cOOTBETCTBYIONIEM TEXHHYECKOM 00OCHOBAHHH JUTS CBAPKH KOHCTPYKIMHA MOTYT
IIPUMEHSTHCS] CBapOUHbIE MaTeprabl (IPOBOJIOKH, (IIIOCHL, 3aIIUTHBIC I'a3bl), HE yKa3aHHBIEC B HACTOSIIEH

Ta6J'II/ILIC. HpI/I 3TOM MEXaHHYECKHE CBOMCTBA METalllIa B4, BBIMIOJIHACMOI'O C UX IPUMCHCHUCM, JOJIXKHbBI OBITH
HC HMXKC CBOﬁCTB, o0ecreynBaeMbIX MNPUMCHCHUCM MATCPHUAJIOB, IPUBCACHHBIX B HaCTOHH.IefI Ta6J’II/II_Ie.

HUudopmayus 06 usmenenusx: Tabnuya I'.2 uzmenena c 16 ausaps 2022 2. - UsmeHeHue N 3

Cwm. npedbidywyro pedakyuro

Tabnuua .2 - HopmaTuBHbIE U pacyeTHble COMPOTUBNEHUA MeTasryla WBOB CBapPHbIX
coeiHEeHUM C YrNoBbIMU LWWUBaMMU

CBapouHbIe MaTepUab R R H I
THUII 3JIEKTPOa MapKa IIPOBOJIOKH Hivt?
242, D42A Cg-08, CB-08A 410 180
346, 346A Cs-08T'A 450 200
350, O50A Cs-0812C, CB-10I'A, CB-10I'2, III1-AH-8, 490 215
[I1-AH-3
360 CB-08['2C*, CB-08I'CHT, CB-08I'CMT, 590 240
Cs-08XHM, CB-10HMA
370 CB-IOXI2CMA, Ce-08XH2I'MIO 685 280
385 - 835 340
* TOJBKO JUIA IIIBOB C KATETOM k f§6 MM B KOHCTPYKIIHSIX H3 CTAJTH ¢ TIpeieioM Tekydectn 440 H/mm® n Goee.

Unpopmayus 06 usmenenusix:  Tabauya I'.3 usmenena c 16 ausapsa 2022 2. - UsmeHeHue N 3
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Cwm. npedbidywyto pedakyuro
Ta6nuua I'.3 - TpeboBaHMA K 6onTamM Npu pasnMYHbIX YCIIOBUAX UX MPUMEHEeHUsA

Pacuernas Temmnepatypa Knacc npounoctu 6051TOB ¥ TpeOOBaHUS K HUM I10 JCHCTBYIOLINM
t,°C CTaHAapTaM B KOHCTPYKLUSX Ipu pabote 60ITOB Ha

pacTspKeHue cpes
>—45 5.6 5.6
5.8 5.8
8.8 8.8

10.9 10.9

12.9 12.9

—45>¢>-55 5.6 5.6
8.8" 8.8

10.9* 10.9

12.9* 12.9

<-55 5.6* 5.6
8.8" 8.8

10.9* 10.9

12.9* 12.9

* C TpeOOBaHMEM UCTIBITAHUS HA Pa3pbIB HA KOCOM Iaiioe.

HUngpopmayus 06 usmenenusix:  Tadauya I'.4 usmenena c 16 smeaps 2022 2. - IsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

Ta6nuua .4 - Ctanu doyHAaMEHTHbIX OONTOB U YCIIOBUSA UX NPUMEHEeHUsA

Konctpyxkiuu Cranu npu pacueTHo# Temreparype, t, °C
>—45 —45>t>-55 <-55
KoHncrpykiuu, kpoMe onop BO3AYLIHBIX JTMHHUMA C245, C255 C245, C255, C355 | C355

3JIEKTPONEPEAAUH, PACTIPEAETUTEIBHBIX YCTPONCTB U
KOHTAKTHOHU CETH

st U-00pa3HbIx 00JITOB, a Takke QPyHIaMEHTHBIX C245, C255 C355 C355
0O0JITOB OMOP BO3YIIHBIX JIMHUN 3JICKTPOTIEPEAAYH,
pachpeeUTeIbHBIX YCTPOUCTB U KOHTAKTHOM CeTH

NMpumeyaHwue - PacueTHbie conpoTuBiieHHs OOITOB U3 IPYTUX CTajlel ¢ R n>39O H/MM® cliefyeT BBIYHCIIATD
e

10 popmynam MyHKTa 6.6 ¢ okpyrnenuem 10 5 H/mm’.

Hngopmayusn 06 usmenenusx: Tabnuya I'.5 usmenena ¢ 5 uronsn 2020 2. - UIsmeHeHue N 2
Cwm. npedbidywyto pedakyuro

Ta6nuua .5 - HopmaTuBHble COMPOTUBINEHUA CTanu OGONTOB WU pPacyETHble

CONPOTUBIEHNA OQHOBGONTOBbLIX COEANHEHNUN Cpe3y U pacTsxeHuto, H/mm

Knace npounoctu 60stoB R Rbyn R R
5.6 500 300 210 225
5.8 500 400 210 -
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8.8 830 664 332 451
10.9 1040 936 416 728
12.9 1220 1098 427 854
Tabnuua .6 - Pac4yéTHble COMPOTUBNEHUA CMSATUIO 3JIEMEHTOB, COeAUHAEeMbIX
6ontamm
BpewmerHoe conpoTHBIEHNE CTalll PacueTrHbie conpoTuBIEHUS Rb , H/MMZ, CMATHIO BJIEMEHTOB,
COCIMHACMEIX JIEMCHTOB R , /o’ COEUHIEMBIX 60J‘ITZ,MI/I KJ1acca TOYHOCTH
A B
360 560 475
370 580 485
380 590 500
390 610 515
430 670 565
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 765 645
510 795 670
540 845 710
570 890 750
590 920 775
MpumeyvaHue - 3HaueHus pacYETHBIX CONPOTHUBIICHUHN, YKa3aHHbIC B TAOJIUIIE, BEIYUCIICHBI IO (OpMyJiamMm
pasgena 4 ¢ okpyriaennem 10 5 H/vm®.

Hngopmayusn 06 usmenenusx: Tabnuya I'.7 usmenena ¢ 28 urons 2023 2. - UsmeHeHue N 5
Cwm. npedbidywyto pedakyuro

Ta6nuua I'.7 - PacuyeTHble CONPOTUBIIEHNA PacTAXeHUo (pyHAAMEeHTHbIX OonToB

HomuHaneHbL AraMeTp Pacuernsbie conporuBnenus R, H/Mm?
00JITOB, MM ba
TP HOPMATHBHOM COIPOTHBJICHHH cTany 6omntos, H/vm’
Ryn<290 290§Ryn<390

12, 16, 20 200 265

24,30 190 245

36 190 230

42,48, 56 180 230

64, 72, 80 180 220

90, 100 180 210
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110, 125, 140 165 210

MpumevaHus
1 Uckmrouen ¢ 28 urons 2023 r. - IameHeHne N 5

Hupopmayus 06 usmenenusx:  CM. npedbidyuyro pedakyuro

2 PacueTHbIe CONPOTHUBIICHUS OOJITOB U3 JPYTUX CTaleH ¢ R n>3 90 H/mm? CJIeIyeT BBIYUCIIATH 10 (hopMyiamMm
e

TyHKTa 6.6 ¢ OKpyrJeHHeM 10 5 H/mm?.

Tabnuua .8 - HopmaTuBHble U pacyéTHble COMPOTUBIIEHUA PACTAXKEHUIO
BbICOKOMPOYHbIX 60nTOoB U3 ctanu 40X

Uckimouena ¢ 5 utons 2020 r. - MIameHeHne N 2
Hupopmayus 06 usmenenusix:  CM. npedsidywlyro pedakyuro

Taonwuua I'.9 - NMnowaan ceyeHns 6onToB

d, mm 16 (18) 20 (22) 24 27 30 36 42 48
A oM 2,01 2,54 3,14 3,80 4,52 | 5,72 7,06 10,17 13,85 18,09
b’

A o 1,57 1,92 2,45 3,03 3,53 | 4,59 5,61 8,16 11,20 14,72
bn’

MpumevaHusn

1 [Inomanu ceyeHus OONTOB TUAMETPOM CBBIIIE 48 MM ClIelyeT IPUHUMATH IO JEHCTBYIONINM CTaHAaPTaM.

2 Pa3mepsl, 3aKITIOYEHHBIE B CKOOKH, CIIEAyeT MPUMEHATh TOJIBKO B KOHCTPYKIHsx omop BJI u OPY.

Hndhopmayus 06 usmenenusx:  Ipunosicenue J{ usmeneno ¢ 5 urons 2020 2. - ismeHeHue N 2
Cwm. npedbidywyto pedakyuro

MpunoxeHne O

Kosdduuments! 151 pacyera Ha YCTOMUYMBOCTD HEHTPAJIbHO M BHELEHTPEHHO CXKATHIX 3JIEMEHTOB

C n3MeHeHUsIMH U JOIMOJTHCHUAMMU OT:

C U3MEHEHUSIMU U TOTIOJIHEHUSIMHA OT:
4 nexabps 2019 r., 27 uronst 2023 T.

Ta6nuua [.1 - KoadppmumeHTbl yCTOMYUMBOCTU NPU LIEHTPaNbHOM CXaTuun

VcenosHas Koodduumentst ¢ 1ist Tria cedeHus YcnosHas KooddpuueHTsr st THIIA CeUCHHs
THOKOCTB ), a b c THOKOCTB ), a b c

0,4 1000 1000 984 4,6 359 329
0,6 994 986 956 4,8 330 308
0,8 981 967 929 5,0 304 289
1,0 968 948 901 5,2 281 271
1,2 953 927 872 54 261 255
1,4 938 905 842 5,6 242 241
1,6 920 881 811 5,8 226

1,8 900 855 778 6,0 211
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2,0 877 826 744 6,2
2,2 851 794 709 6,4
2,4 821 760 672 6,6
2,6 786 723 635 6,8
2,8 747 683 598 7,0
3,0 704 643 562 7,2
3,2 660 602 527 7,4
34 616 562 493 7,6
3,6 572 524 460 7,8
3,8 526 487 430 8,0
4,0 475 453 402 8,5
4,2 431 422 375 9,0
4,4 393 392 351 9,5
10,0

198
186
174
164
155
147
139
132
125
119
105
094
084
076

MpumeyvaHue - 3nauenns kod3pPuIeHTOB ¢B tabmuue yBenudensl B 1000 pas.
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Ta6nuua 1.2 - KoadpbnumeHTbl BAMAHUA HhopMbl ceveHus M
Tun Cxema ce4eHHs U SKCIIEHTPUCHTET ﬁ 3HauCHHUA y) IPH
cCyc- - -
it 4, 0<h<S 2>5
0,1<m<5 5<m<20 0,1<m<5 5<m<20
1 ’ - 1,0 1,0 1,0
N
AN
2 Y 0,85 0,85 0,85
% - NJ =025
3 °— - 0,75+0,02% 0,75+0,02% 0,85
==
4 0 o - (1,35-0,05m)~0,01(5 —m i 1,1 1,1
G} & B:IFI =0.25
5 0,25 (1,45-0,05m)~0,01(5-m ) 1,2 1.2
Ay = o 0 54‘: Ar9 =
1. =l Al = H 0,5 (1,75-0,1m)~0,02(5 w)_x 125 1,25
4 :I_ 407 EH;sA,f‘”\m | 20 (1,90-0,1m)~0,02(6 -1m) 1,4-0,02% 1,3
a| @ '
h<Ols
6 -
Ar& ’ ﬂ nS T.|5
i N s} 1-0,3(5-m)
sl _j l 101 ’ h
A -
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g & — 10,8t 10,8t 108t
1 7 : —— Ns h Ns " h s “h
1 4: = I_ |
L]
I <{,15
8 9 0 o— | 025 (0,75+0,05m ) +0,01(5 —m i 1,0 1,0
A L _ L7 | os (0,5+0,1m)+0,02(5 —m i 1,0 1,0
0547 | LB o > (0,25+0,15m)+0,03(5 —m i 1,0 1,0
9 R 0,5 (1,25-0,05m)~0,01(5—m ) 1,0 1,0
054, ! | - _ﬁ_ﬁ A _ | B (1,5-0,1m)~0,02(5 —m ) 1,0 1,0
\AI ‘ I
10 0,5 1,4 1,4 1,4 1,4
TN a7 1.0 1,6-0,01(5 -m ) 1.6 1,35 +0,05m 1,6
- I\A, ﬂ,SA'fl) —]—_ 2,0 1,8-0,02(5-m )i 1,8 1,3+0,1m 1,8
0,54 r/ u_:si r l
11 o 0,5 1,45+ 0,04m 1,65 1,45+ 0,04m 1,65
Ar ] ﬂsi«j;T it E]
_T'_._—;T _—.||1L—_ {Wi _i‘f 1,0 1,8 +0,12m 2,4 1,8 +0,12m 2,4
0da, | oAl | LS 2,0+0.25m+0,1% : : :
2,0 3,0+0,25m+0,1% - - -
MpumeyaHusn
1 Jlst TrIIoB ceueHuit 5-7 npu nojcdere 3HaYCHUH A /AW IUIONIab BEPTUKAIBHBIX AJIEMEHTOB IMOJIOK HE CIEAYET YUUTHIBATD.
2 JInst THNIOB ce4yeHui 6-7 3HaYeHUS 1 CICIYeT NPHHUMATh PABHBIMH 3HAYECHUAM 1) JU1A THIIA 5 mpu Tex *Ke 3HaUeHUIX A t/Aw.
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Ta6nuua [O.3 - KoadcdmumeHTbl ycTOMYMBOCTU @, NPU BHELEHTPEHHOM CXaTum

cnnowHoCcTeH4YaTbIX CTep)KHeﬁ

NMINOCKOCTbIO CUMMETPUN

NSIOCKOCTN AencTBuA

MOMEHTAa,

coBrnagawLien ¢

Yenosnas 3HayeHHe (_TpPH NPHBEICHHOM OTHOCUTEILHOM SKCLCHTPHCHTETE /7
THOKOCTH ),

0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0

0,5 967 922 850 782 722 669 620 577 538

1,0 925 854 778 711 653 600 563 520 484

1,5 875 804 716 647 593 548 507 470 439

2,0 813 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3,0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 287
4,0 505 447 394 356 330 309 289 270 256
4,5 418 382 342 310 288 272 257 242 229
5,0 354 326 295 273 253 239 225 215 205
55 302 280 256 240 224 212 200 192 184
6,0 258 244 223 210 198 190 178 172 166
6,5 223 213 196 185 176 170 160 155 149
7,0 194 186 173 163 157 152 145 141 136
8,0 152 146 138 133 128 121 117 115 113
9,0 122 117 112 107 103 100 098 096 093
[Mponomxenue tadbmuist 1.3

Yenosras 3HauCHHE @ TPH NPHBEICHHOM OTHOCHTEILHOM SKCLCHTPUCHTETE /M
THOKOCTE ),

2,5 3,0 3,5 4,0 4,5 5,0 5,5 6,0 6,5

0,5 469 417 370 337 307 280 260 237 222

1,0 427 382 341 307 283 259 240 225 209

1,5 388 347 312 283 262 240 223 207 195

2,0 352 315 286 260 240 222 206 193 182

2,5 317 287 262 238 220 204 190 178 168

3,0 287 260 238 217 202 187 175 166 156

3,5 258 233 216 198 183 172 162 153 145
4,0 232 212 197 181 168 158 149 140 135
4,5 208 192 178 165 155 146 137 130 125
5,0 188 175 162 150 143 135 126 120 117
5,5 170 158 148 138 132 124 117 112 108
6,0 153 145 137 128 120 115 109 104 100
6,5 140 132 125 117 112 106 101 097 094
7,0 127 121 115 108 102 098 094 091 087

8,0 106 100 095 091 087 083 081 078 076
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Oxonuanue Tadomuier /.3

yCHOBHaH_ 3HaueHHue 0, IIpu OpUBCACHHOM OTHOCUTCIIBHOM DKCHCHTPUCUTCTEC mef
THOKOCTH ),

7,0 8,0 9,0 10 12 14 17 20
0,5 210 183 164 150 125 106 090 077
1,0 196 175 157 142 121 103 086 074
1,5 182 163 148 134 114 099 082 070
2,0 170 153 138 125 107 094 079 067
2,5 158 144 130 118 101 090 076 065
3,0 147 135 123 112 097 086 073 063
3,5 137 125 115 106 092 082 069 060
4,0 127 118 108 098 088 078 066 057
4,5 118 110 101 093 083 075 064 055
5,0 111 103 095 088 079 072 062 053
5,5 104 095 089 084 075 069 060 051

MpumeyaHusn

1 3navyenus Ko>PPULNEHTOB ¢, B tabauue yBennueHsl B 1000 pas.

2 3HaueHus @, CYIEyeT PUHUMATD HE Oosiee 3HAYCHUH o

Ta6nuua [0.4 - KoadcdmumeHTbl yCTOMYMBOCTU @, NPU BHELEHTPEHHOM CXaTum

CKBO3HbIX CTEpXHeW B MNNOCKOCTM [OeUCTBUA MOMEHTa, CoBnajalwolen C MNMOCKOCTLIO

cUMMeTpUn
YcnoBnaas 3HaueHue 0, Py OTHOCUTCIIBHOM 3KCHECHTPUCUTETEC M
IMpUBCACHHAA
HEKOCTE ief 0,1 0,25 0,5 0,75 1,0 1,25 1,5 1,75 2,0
0,5 908 800 666 571 500 444 400 364 333
1,0 872 762 640 553 483 431 387 351 328
1,5 830 727 600 517 454 407 367 336 311
2,0 774 673 556 479 423 381 346 318 293
2,5 708 608 507 439 391 354 322 297 274
3,0 637 545 455 399 356 324 296 275 255
3,5 562 480 402 355 320 294 270 251 235
4,0 484 422 357 317 288 264 246 228 215
4,5 415 365 315 281 258 237 223 207 196
5,0 350 315 277 250 230 212 201 186 178
5,5 300 273 245 223 203 192 182 172 163
6,0 255 237 216 198 183 174 165 156 149
6,5 221 208 190 178 165 157 149 142 137
7,0 192 184 168 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
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IIponomxenue Tabmuier 1.4

YcnoBHas 3HaYeHHE (p MPH OTHOCHTEILHOM SKCLCHTPHCHTETE M
MpUBEICHHAS
UBKOCTE ief 2.5 3,0 3,5 4,0 4,5 5,0 55 6,0 6,5
0,5 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1,5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2,5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4,0 191 173 160 145 133 124 118 110 105
4,5 176 160 149 136 124 116 110 105 096
5.0 161 149 138 127 117 108 104 100 095
Oxonuanue Tabnuis! [.4
Ycnosnast 3HaYeHHE ( TPH OTHOCHTEILHOM SKCLICHTPHCHTETE M
IIPpUBCACHHAA
HBKOCTE ief 7,0 8,0 9,0 10 12 14 17 20
0,5 125 111 100 091 077 067 058 048
1,0 121 109 098 090 077 066 055 046
1,5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2,5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3.5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
MpumeyaHusn
1 3nadgeHus KO3PHUITHESHTOB @, B tabymie yeeaumaensl B 1000 pas.
2 3uavenns ¢ CIeAyeT NPUHUMATE He Ooriee SHAUYCHUH ¢ .
Tabnuua [0.5 - T[puBegeHHble OTHOCUTENbHblE 3KCLEHTPUCUTETHI m_ AanAa
BHELEHTPEHHO CXaTbIX CTEPXXHEWN C LUAPHUPHO ONEPTHLIMU KOHLAMU
OMOpEI Y 3HaueHHE m  TIpH m_ > PABHOM
MOMEHTOB
0,1 0,5 1,0 1,5 2,0 3,0 4,0 5,0 7,0 10,0 20,0
1 | 0,10 | 0,30 | 0,68 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 19,40
2 1010 | 0,17 | 0,39 0,68 1,03 | 1,80 | 2,75 | 3,72 | 5,65 | 8,60 18,50
3 10,10 | 0,10 | 0,22 0,36 | 0,55 | 1,17 | 1,95 | 2,77 | 4,60 | 7,40 17,20
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§=-10 4 | 0,10 | 0,10 | 0,10 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 5,90 15,40

M, 2 S 5 10,10 | 0,10 | 0,10 0,10 | 0,15 | 0,23 | 0,48 | 0,95 | 2,18 | 4,40 13,40
6 | 0,10 | 0,10 | 0,10 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 11,40

7 | 0,10 | 0,10 | 0,10 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,50 | 1,70 9,50

5=-05 1 |0,10 | 0,31 | 0,68 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 19,40
. _ 2 10,10 | 022 | 0,46 0,73 1,05 | 1,88 | 2,75 | 3,72 | 5,65 | 8,60 18,50
M, | 310,10 0,17 | 038 0,58 | 0,80 | 1,33 | 2,00 | 2,77 | 4,60 | 7,40 17,20

4 | 0,10 | 0,14 | 0,32 0,49 | 0,66 | 1,05 | 1,52 | 2,22 | 3,50 | 5,90 15,40

5 10,10 | 0,10 | 0,26 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 | 4,70 13,40

6 | 0,10 | 0,16 | 0,28 0,40 | 0,52 | 0,95 | 1,25 | 1,60 | 2,50 | 4,00 11,50

7 | 0,10 | 0,22 | 0,32 0,42 | 0,55 | 0,95 | 1,10 | 1,35 | 2,20 | 3,50 10,80

5=0 1 }0,10 | 032 | 0,70 1,12 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 | 9,40 19,40

o ” 2 0,10 | 0,28 | 0,60 0,90 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 8,40 18,50
3 10,10 027 | 0,55 0,84 | 1,15 | 1,75 | 2,43 | 3,17 | 480 | 7,40 17,20

4 | 0,10 | 0,26 | 0,52 0,78 | 1,10 | 1,60 | 2,20 | 2,83 | 4,00 | 6,30 15,40

510,10 | 0,25 | 0,52 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 | 5,90 14,50

6 | 0,10 | 0,28 | 0,52 0,78 | 1,10 | 1,55 | 2,00 | 2,70 | 3,80 | 5,60 13,80

7 | 0,10 | 0,32 | 0,52 0,78 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 13,00

§=0,5 1 | 0,10 | 0,40 | 0,80 1,23 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 19,40

2 1010 | 040 | 0,78 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 5,85 | 8,60 18,50

. % 3 | 0,10 | 0,40 | 0,77 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 5,55 | 8,13 18,00
4 | 0,10 | 0,40 | 0,75 1,13 1,55 | 2,30 | 3,05 | 3,80 | 5,30 | 7,60 17,50

5 10,10 | 0,40 | 0,75 1,10 | 1,55 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 17,00

6 | 0,10 | 0,40 | 0,75 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 16,50

7 | 0,10 | 0,40 | 0,75 1,10 | 1,40 | 2,30 | 3,00 | 3,80 | 5,30 | 7,60 16,00

O6o03HaueHus, npuHATEE B Tabnuue [1.5:

Koyppuuuent c . AUl pacyera Ha YCTOHYHUBOCTD CKATBIX CTEPKHEH OTKPBITOr0 CeveHust

1 Koadpdunuent c_ ceuennii TvmoB 1, 2, 3, mMpuBeAeHHBIX Ha pucyHkax B Tabnuue [.6,

CIIeyeT BBIYKUCIATH 1O (opMyIie

2
C =

max 2
1+SB+V(1%B)2+ l—f (a—% ) » (A1)

rae

24.01.2025 Cucrema TAPAHT 141



Ceogp npasun CI1 16.13330.2017 "CTtanbHble KOHCTPYKUuK". AkTyannsmpoBaHHas pegakuma CHull 11-23-81*
d=4p/;
. B=1+2(B/p)(e/h);

(A.2)
n=80+0,156132/( 4n?);

rn

o=@ /h - OTHOIIIEHNE PACCTOSHUS a_ MEXIy IIEHTPOM TSHKECTH M IICHTPOM M3ruda cedeHUsl K BhICOTE
X X

cedyeHus h;
e =M /N - 3KCUEHTPUCUTET MPUIOKCHHUS CKUMAIOIICH CHIIbI OTHOCUTEIBHO OCH X-X, IPUHUMAEMbIN
X X

co cBoMM 3HakoM (B Tabrnnue [1.6 mpuenen co 3HakoM "rutoc");
A - mIomanes ceueHus.

_ 2 2,
o= )/ (ARD o

ol c0/(th2) - 371ech I - CEeKTOPUANBHBI MOMEHT UHEPITUHN CEUCHHUS,

3
I=(k/3) Z bt - MOMCHT HHEPLIMH CCYCHHUs IIPU CBOGOHOM KDYUCHHH,
b, W I - WMPWHA W TONIIMHA ITHCTOB COOTBETCTBEHHO, 0GDA3YIONINX CEUCHHE, BKIIOHAs CTEHKY;

k = 1,29 - s 1ByTaBpOBOTO CEUYCHHS C ABYMS OCSIMH CUMMeETpuH; k = 1,25 - mis 1ByTaBPOBOTO CEUCHHS C
omHOHM ochio cuMmmMmetpuu; k = 1,20 - mmsa taBpoBoro ceuenus, k = 1,12 - mius mBemiepraoro (II-o6pazHoro)

CEUCHHS.
2 Koadduuuent ¢ npu pacuére Ha yCTOWUMBOCTh cTEepsKHs [1-00pa3HOro ceueHus Ha LIEHTpaIbHOE
max

ckatre (Tum 4 pu 0003HaYEHUAX, IPUHATHIX B Tabnuue [0.6, u Iy>IX) CIIeAyeT BRIYUCIATD TI0 hopmyne (.
1) nmpu ex=0 1 =0 (torma B = 1), y4uTbIBast pH 5TOM, 4TO

A=ht(2+y);

L=t [P B (3+21)/[12(6+)=AR°D*(3+21)/[12(6+1)(2+1)];

Iy=htfb2(6+n)/12=Ab2(6+n)/[12(2+n)] :

1=t B (12 B I=AR (120 32

3 Uckmouen ¢ 28 uronst 2023 1. - IameHeHne N 5
Hupopmayus 06 usmenenusx: — CM. npedbiOyuiyo pedakyuro

Hupopmayus 06 uzmenenusx: Tabnuya /1.6 usmenena c 28 urons 2023 2. - UsmeHeHue N 5
Cm. npedbidywyto pedakyuro

Ta6nuua [1.6 - KoadpcbuumeHTs! ), ¢, B

CeueHue ® o B
THIIT cxema
1 0,25 0 0
N
P L
X E+' s
U
| <=
¥y
2 L Lh —Lh, o popmyrne (XK.12)

7 yh npunoxenus XK
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¥ N
v &
T -
X HT_ — X
o =
=
y
3 0 hy To xe
R N W
Sl =
X i ——-..\.-.‘:
| =
|
: »
4 3+ 4(3+n) 0
0 \ (6+n) (2+n)(6+n)
= =
S IO S
£y

O6o03HaueHus, npuHATHE B Tabnuue [1.6:

CCUCHHUS Y-Y.
n=btw/(ht f), n l=bt f/(htw), rAe ! - TONIIMHA CTCHKMU: { - TOIIIMHA 00K

Il n 12 - MOMCHTbBI MHCPIIUHU OOJIBIIIETO U MEHBIIIETO MOSICOB COOTBETCTBEHHO OTHOCUTEILHO OCH CUMMCETPpHUUN

4 PacueT Ha yCTOfI‘IPIBOCTL BHCHCHTPCHHO CKATBhIX 3JICMCHTOB ABYTAaBPOBOI'O CCUCHUS C ABYMS OCAMHU
CUMMCTPHH, HCTIPCPBIBHO MOJAKPCIUICHHBIX BJ0JIb O,HHOﬁ U3 IIOJIOK (leCyHOK ,D,1), CJICAYCT BBINOJHATH I10

copmyrie (111), B koTopoii kKoa(durpeHT c=c__ CIe[lyeT BBIYUCIATH 10 popmyrie

o 1HL/Lra/98T
" vl ep) i vesn] A

Pucynor 4.1 — Cxema ceqeHHs JTEMEHTA, NOAKPEMIEHHOTD BAOIL MOJKH

Koabdunuent ¢ ciemayer onpenensate o popmyne (K.4) npunoxenus XK.
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IIpu ompeneneHun o 3Ha4YEHHUE lef cienyeT NPUHUMATh PABHBIM PACCTOSHUIO MEXAY CEUCHHMSIMHU

9JIEMEHTA, 3aKPEIUICHHBIMH OT IOBOPOTA OTHOCUTEIBHO MPOAOJIBHOH OCH (PAacCTOSHHE MEXAy Y3JaMH
KpEIUICHUS CBS3EH, pacCiOpOK U T.I1.).
OKCUIEHTPUCUTET eX:MX/N B (hopmyne ([.4) cauraercs MOIOKHUTEIBHBIM, €CIIH TOYKA TPHI0KEHHUS

CHJIBI CMELIECHA B CTOPOHY CBOOOAHOM MOJIKH; ISl LIEHTPAIBHO CXKaThIX JJIEMEHTOB eXIO.
[Ipu ompenenenun e 3a pacyeTHBIA MOMEHT M crlenyeT NPUHAMATh HaWOOJBIIMA MOMEHT B
X X

Mpesienax pacueTHON JJINHBI le , DJIEMEHTA.
MpunoxeHune E
Ko3¢ppuumeHTs! Aj1s1 pacuera 3J1eMEeHTOB KOHCTPYKIMIA ¢ Y4ETOM pa3BUTHS INIACTHYECKHUX JedopManuii

Ta6bnuua E.1 - KoacdhcpuumeHTbl c,c,n

Tun Cxema cedeHus ﬁ HauGonpiue 3HaueHus: K03hOUIIMSHTOB
CCUCHUA AW CX Cy n HpI/I My:()*
1 0,25 1,19 1,47 1,5

_],!
¥ & | 0,5 1,12
| 1,0 1,07
"(’4;,:‘ B | & 2,0 1,04
| A |
y =¥ y
2 0,5 1,40 1,47 2,0
P2 A 1,0 1,28
x— —x 2,0 1,18
ij
| 054,
3 0,25 1,19 1,07 1,5
¥ 4, 0,5 1,12 1,12
| 1,0 1,07 1,19
j: T * 2,0 1,04 1,26
0,54 ;
|74
4 0,5 1,40 1,12 2,0
| ¥ 1,0 1,28 1,20
A
pok o g g 2,0 1,18 1,31
02547 |y 054,
5 - 1,47 1,47 a) 2,0
a) |y 6 ¥ 6) 3,0
|y ¥
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6 0,25 1,47 1,04 3,0
4 | 0,5 1,07
~J 1,0 1,12
X - - CRRR ¢
P A 2,0 1,19
0,547 0,54,
B
7 ¥ - 1,26 1,26 1,5
X —_—
¥
8 - 1,60 1,47 a) 3,0
E) ¥y ”AI GJ ¥ 6) 1,0
»— — .
e _'_ -
¥ s )
ly A, y]J
X— — X |
|[| x—_lrl‘_—-\
y ¥y
9 _ 0,5 1,60 1,07 a) 3,0
a) 6) | 1.0 1,12 0)1,0
2,0 1,19

|y A, ¥
ll—'—|"f:|'x "|:l‘_—| x
y

I |
y 0,54 ,

* [pn My¢0 cleayeT mpuHUMaTh n = 1,5, 3a HCKITIOYEeHNeM CeYeHHs THIA 5 a), [UIst KOTOPOro n = 2, ¥ THMa 5,

0), st KOTOpOTO N = 3.

MpumevaHus

1 KoaddunmeHnTs! 11t TpOMEXKYyTOYHBIX 3HAUSHHUH A [/A CJIeIyeT OMpPEeAesATh JUHEHHONU HHTEPIOISIIUCH.
w

2 3navyeHue KOdQPHUIUEHTOB €, €, CHCYET NPHHUMATD HE bomee 1,15y ; Tae y, - K03 PUIMEHT HaIeKHOCTH

10 Harpys3Ke, ONpeIeNsIeMblil Kak OTHOLIEHHE PAaCYETHOTO 3HAUEHUS 3KBUBAJIEHTHOH (110 3HAUEHUIO
W3rHOAaroIero MOMEHTa) Harpy3KH K HOpPMaTUBHOMY.
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Tabnuua E.2 - KoadpcpnumeHTel  , ¢, o, ANNA pacieTa Ha U3rub NpAMOYrofbHbIX MANT, ONepThIX MO YeTbIPEM U TPeM CTOPOHaM

[TmuTer IIpu b/a
1,0 1,1 1,2 1,3 1,4 1,5 1,6 1,7 1,8 1,9 2,0 >2

Onepreie mo | 0,048 0,055 0,063 0,069 0,075 0,081 0,086 0,091 0,094 0,098 0,100 0,125
YeThIpeM

CTOpOHAM o, 0,048 0,049 0,050 0,050 0,050 0,050 0,049 0,048 0,048 0,047 0,046 0,037
Omepteie mo |, [pu al/dl

TpeM

CTOpOHAM 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 2,0 >2

0,060 0,074 0,088 0,097 0,107 0,112 0,120 0,126 0,132 0,133

O6o3HaueHus, npuHsATHIE B Tabnuue E.2:

b - mIMHHAS CTOPOHA; a - KOPOTKas CTOpOHA; d | - UTMHA CBOOOTHOM CTOPOHEI, a, - JUIMHA CTOPOHBI, TIEPICHIMKYIAPHOM K CBOOOTHOM.
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MpunoxeHune X

Ko dununenT ycroitunBocTu npu nzrude 0,
C n3MeHEeHMSAMH M JOTOJHEHUSIMH OT:

C U3MEHEHUsIMU U JOTIOJTHEHUSIMH OT:
16 aBrycra 2018 r., 4 nexadps 2019 r., 15 nexadps 2021 r., 27 utons 2023 .

K.1 Kospounuent @, A pacuéra Ha YCTOMYMBOCTH W3ru0acMbIX 3JEMEHTOB JIByTaBPOBOIO,

TaBpOBOTO U INBEJUIEPHOIO CEYECHMs CIEAYET ONPEHENiaTh B 3aBUCUMOCTH OT PAacCTaHOBKH CBS3EH,
PAaCKpEIUISAIOMUX CKATBIA IOSIC, BUJA HAarpy3Ku M MecTa ee IpwiokeHus. lIpu 3ToM npeamnonaraercs, 4To
Harpy3ka JCWCTBYeT B IUIOCKOCTH HAaWOOJbBIIEH KECTKOCTH (Ix>1y), a OIIOPHBIC CEYEHHUs 3aKPEIUICHBI OT

OOKOBBIX CMELICHUH 1 IOBOPOTA.
K.2 JIns Ganku ¥ KOHCOJIM OBYTAaBPOBOTO CEUEHHUS C JIByMs OCSMH CHMMETpuH Koddduiment 0

CJIelyeT IPUHUMATh PaBHBIM:
npu @150,85

¢y OK1)
npu (p1>0,85
0,=0,08+0,21¢ <1, OK.2)

I'1€ 3BHAYCHUC 0, CJICAYCT BBIYUCIIATH 110 cbopMyne

IL{h\E
0] =\|/-“(—) = ,(KJ3)
! ]x lef Ry

IIe \y - K03 ULMEHT, BErYUCIseMbIii cornacHo TpeboBarmsim 2K.3;

h - momnHas BbIcOTa ce4eHUs] MPOKATHOTO JIBYTABPa MM PACCTOSIHUE MEXIY OCSIMHU IMOSCOB (TIaKETOB
MOSICHBIX JIMCTOB) COCTaBHOTO JIByTaBPa;

[ .- pacuérHast nHa GalKH UM KOHCOJIH, ONpe/ieNsieMas COrlaCHO 8.4.2.

Hngopmayus 06 usmenenusix:  I[lynkm IK.3 usmenen ¢ 16 sneaps 2022 2. - IsmeHeHue N 3
Cwm. npedbidywyto pedakyuro

K.3 3naueHue koapduumenta y B (hopmyrie (XK.3) cnemyet BerumcIATh 110 popmynam Tabnvu XK.1 u
JK.2 B 3aBHCHMOCTH OT YKCIIa 3aKPETUICHUI C)KATOrO MOosica, BUIa HATPy3KH U KOAQ HULUECHTaA  pABHOTO:
a) U IPOKaTHBIX BYTaBPOB

AL
a=k—’[—"ﬁl , OK.4)
J,| h

rae /. # - MOMEHT MHEPLUH PU CBOOOIHOM KPYYCHUH, OTPEICISIeMBI COTTIaCHO NPUNOXeHuto [1;

h - mosHas BbICOTA CEUCHHS;

k - xod(duImeHT, 3aBHCAIMI OT PACKPEIUICHUS CXKATOTO IOsica B TMPOJICTe W NPUHHUMACMbId B
hopmyrnie (XK.4) paBubim: 1 - 6e3 3akperuieHnit; 1,54 - npu HaTMYKUU 3aKPETUICHHN;

0) [UIs COCTaBHBIX JIBYTaBPOB M3 JINCTOB CO CBAPHBIMH U (PPUKIIUOHHBIMH MMOSICHBIMU COCIMHEHUSMH

2
[ 0,5k,
a=k L | 4+ ——

LOK5
hby bty OK2)
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T7e JUIS CBApHBIX IBYTaBPOB:
hm - pacdeTHas BBICOTa TPOQIIIA, 3aBHCSIIAs OT PACKPEIUICHHS CXATOTO Iosica B TPOJIETE H

npUHUMaeMas paBHOM: BeicoTe poduis h - 6e3 3aKperuIeHuit; pacCTOSTHUIO MEXIY OCSIMH MOsIcoB h - 1. - mpu

HAJIMYUU PACKPEILICHUS;
bf - IUPHUHA JIUCTOB TI05ICA;

tf - TOJIIIIKHA JIMCTOB I10s1Ca,

! - TOJIILIMHA JUCTOB CTEHKU.

w

k - xko3(pdUIMEHT, 3aBHCAINA OT PACKPEIUICHUS CXKATOrO IOsica B TMPOJIETe W MPUHHUMACMBIA B
dopmyrie (PK.5) paBHbIM: 4 - 6e3 3aKperieHNH; 8 - TPU HAJTMYUH 3aKPETIICHUH.
Ecin na yyactke Ganku [ omiopa M 10 CBOEMY OYCPTAaHMIO OTIMYACTCS OT NPHBEIEHHEIX B
(S X

Tabnuue X.1, To 3HaueHne \ OTPEICTISIOT 110 opMyITaM Jist HanOosiee OIIM3KOM 10 04ePTAHHIO SIHOphI M,

B KOTOPYIO MOXET OBITh BITHCaHa (haKTHUIECKas dITIopa.

B cnyyasx, korja y KOHCOJIH OAJIKK CXAThIN MOSIC 3aKPEIIEH OT OOKOBOTO NIEPEMEIICHUS B KOHIIE HIIH
10 €€ JUIMHE, 3HAYCHHE \y IPUHIMACTCS PABHBIM:

TpH COCPEI0TOYCHHON HArpy3Ke, NPHUII0KCHHOM K PACTAHYTOMY MOSCY HA KOHIE KOHCOIH, y=1,75y ,

I/Ie 3HAYCHHE yy, CICAYCT NPUHMMATE CONIIACHO MPHMCHYAHHIO K Tabnuue XK.1;

B OCTAJTLHBIX CITyYasX - KaK I KOHCOJIM 0€e3 3aKpeTUICHHI.
K4 Jlna paspesHoit Oajiku JBYTaBPOBOI'O CEUCHHMSI C OOHOHW OChbi0 cummerpuu (PUCYHOK K.1)
KOOQQUUHCHT (p, CIIEYET ONPEACISTE 10 Tabnuue K.3, rae sHauenns ¢, @, U N CIELAYET BHIYACILTH 11O

dhopmymnam:

L, 2k E
¢17V, J ’ P ' R ; OK.6)
X of y
Ly L M E
0=V, I ’ P2 ) R ; OK.7)
X ot y
— 4

B dpopmynax (XK.6) - (2K.8) obo3naueHo:
v, k03¢ puIeHT, BEIUUCIsAEMEBIH o hopMyIie

Wa:(B'f' VB*+C )D ; OK.9)

h - paccTosiHEE MEXy OCSIMH IOSICOB;
h1 u h2 - paccTosiHHE OT IICHTpPa TSHKECTH CEUEHHS J0 OCH 0ojiee pa3BUTOTO M MEHEE Pa3BUTOTO

MOSICOB COOTBETCTBEHHO;
lef - pacuérHast JuinHa OaJiku, ompeessemMas cornacuo 8.4.2;

]1 u ]2 - MOMCHTBI UHCPIIUUN CCUCHUA Ooiee PAa3BUTOr0 U MCHEE PAa3BUTOI'O IMOSACOB OTHOCUTCIIBHO OCHU

CUMMCTPUHU CCUCHUSA 0aJIK1 COOTBETCTBCHHO.
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Hupopmayus 06 uzmenenusx:

Cwm. npedbidywyro pedakyuro
Tabnuua X.1 - KoacdppuumeHT , AnsA 6anok ABYTaBPOBOro CeYeHUsi C ABYMSA OCAMU CUMMETPUU

Tabruya XK. 1 usmenena c 16 ausaps 2022 2. - UsmeHeHue N 3

Yucno Bup Harpysku B mposete Omnropa Mx Ha y4acTKe le ; C . C2 Hosc, x Koadpdumnment \y TIPH 3HAYCHUAX q
3aKperyIeHn i KOTOpOMY 0.1 < <40 40< <400
CXKaTOro 1mosica B MPUIIOKEHa TR0s o=
npoiere R | Harpyska
be3 zakpernenntii / g ip W 1,37 0,55 Cxatprit c l 09501 6.09C2 1578 2.47C
_ R PacTsiHyThIii 1 V ,7I0TOUIL, T, A0,
ef_l y
1L\ P 1,49 0,41
4 ==
U i Sl
1,73 1,4
b2 4P
v L K TN
(I L13 | 046
AU
sS—=a
N M 125 1 1,01
="
-a P 1 - -
A W [[TTTTTTITTUTY o Gy 0.950+5,78
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MpumevaHus

24.01.2025

HeﬁCTBHH Harpys3kKu Ha HHU)KHEM ITOsCE.

Cuctema FTAPAHT

1 3nauenue \y, C/IELyeT IPUHUMATh PABHBIM vy TIPU JIBYX U 0oJiee 3aKpeIUIeHUAX CKATOro Tosca B poJIeTe.

i - 1,88
= m [
~S—=a
. . 2,77
Ve A Ve M
P AN
= -M
Yucno Bun Harpy3ku B nposete Omopa M Ha yyacTke Zef C,C, [ostc, k Koo duupeHt \y npu 3HaYCHUSIX g
3aKperyieHu | KOTOPOMY 0,1<q<40 40< <400
CKaTOro Tosica B MpUIOKEHa == =
npoiieTe Harpyska
Ba u Oozee, JIro6as \ - JIroOoii 2,25+0,07 o 3,6+0,044-3,5- 10°- 0(2
Jersmiye mposier |
Ha paBHBIC YacTH _’f’f _
OpnHo B cepennHe CocpenoroueHHas B - Jlroboii L75y,
CepeIHe '
by
CocpenoToueHHas B - CokatbIit 1,14y
T y 1
YEeTBEPTHU Pacrsanythrit
ef 1
PaBHOMEpHO - Coxatbrit 1,14 v,
pacrpenenéHHas PactanyThiii
/ 1,30y,
ef 1
Jlitst cxeM 0e3 3aKpeIlIeHUs CKAaToro Imosica B ImpoieTe B popmymax s \y IPMHUMATE: 3HAK " - " - [IPH ICHCTBUM HArPY3KH HA BEPXHEM 110sCe; 3HAK " + " - npu
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2 OmnopHbIe ce4eHus 60K PaCKPEIJIeHBI OT OMPOKHUIBIBAHUS.
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Hupopmayus 06 uzmenenusx: Tabruya XK.2 uzmenena c 16 ausaps 2022 2. - UsmeHeHue N 3

Cm. npedbidywyro pedakyuro

Tabnuua .2 - KoadhcpumumeHt y ANA XKeCTKO 3ajenaHHbIX KOHCONen ABYyTaBpPOBOro
ceYeHuA ¢ ABYyMSA OCAMU CUMMETPUN

By Harpysku ITosic, Kk KOTOpOMY Koo duumeHt y npn oTcyTCTBUM 3aKpeIeHHH
IPHIIOXKEHA HArPy3Ka CHKATOTO 0sCa U IIPH 3HAYEHHAX ¢
4<y<28 28<4<100
CocpeIoToYeHHas Ha PactanyTsrii 1,0+0,16¢ 4,0+0,05,
KOHIC KOHCOJIM Coxatpli 6,2+0,08 o 7,0+0,05 ¢,
PaBHOMEPHO PacTsaHyThIi 1 ,42}/(?
pacrpe/eeHHas

MpumeyaHume - Koadduuumenr y cnenyer npuaumars mo popmynam (K.4) u (OK.5) npu 3nauenusx k, kak s
CXEeM C pacKpeIuIeHUsIMU ckaToro nosica B mposere (k = 1,54 u k = 8 npu hm COOTBETCTBEHHO).

7 iy

h
.F.I' 2

e[ ,, I

| b |

Pucynox XK. 1 — Cxema ARYTARPOROTO CEYEHHS ¢ OJHOW OCRI0 CHMMETPHH

Ta6nuua X.3 - KoacphdpunumeHt 0,

CxaTblil mosic Koaddumument @, 1PY 3HAYCHUH ¢
1o 0,85 cBeiie 0,85
Bonee pa3Butslit <1 1
P1= 0, O,21+0,68( L —= ) <1
¢
MeHee pa3BUTEHII 0, 0,68+0,21 @251

Hupopmayus 06 usmenenusix:  Ilynkm JK.5 usmenen ¢ 5 urons 2020 . - UameHeHue N 2

Cwm. npedbidywyto pedakyuro

XK.5 3uauenus B, C u D B hopmyne (XK.9) onpenensitor mo Tabnuuam »K.4 u 2K.5 B 3aBUCHMOCTH OT
K03 PUITUEHTOB:

5=n+0,734p; (K.10)

u=nt1,14508; OK.11)
2
B=(2n —1){ 0,474),035(% )[1+% 4),072(% ) ] } : (OK.12)
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INEAY
n=(1—n)\9,87n+0,3857;(—;f) ] , OK.13)

rje 3HadyeHus n, bl, h, 12, lef cleayeT MPUHUMATH COTJIACHO HACTOSIIEMY IPHIIOKCHHIO, a ]t -
coraacHo npuroxeHuto .
Koabdumuent ¢ B Tabnmue XK.5 cnenyer onpenensrts mo chopmyrie (FK.4).

Ta6bnuua XK.4 - Koacpdpmument B

Cxema ce4eHHs U MECTO Koaddumment B npu Harpyske
TIpHUITOACHI HATPY3KH COCPEIOTOYEHHOH B paBHOMEPHO BrzbiBaromnieit
cepesiMHe mpoJieTa pacrnpeeneHHon YUCTBIA U3THO
q 1l p
51 pl B
I-5 -n B
L ' ! ’

Ta6nuua X.5 - Koacpcpmumentosl C u D

Bun narpysku Koaddunment C npu ceuennn Koadduuuent D
JBYTaBpOBOM (1n<0, TaBPOBOM
9) (n=1,0)
CocpenoroueHHasl B cepeJuHe MpojeTa 0,330y 0,0826¢, 3,265
PaBHOMepHO pacnpeneneHHas 0,481y 0,1202, 2,247
Br13bIBaroIas YuCThIi U3ruo 0,101 n 0,0253 4,315

Hnpopmayus 06 usmenenusix:  Ilynxm JK.6 usmenen ¢ 28 uions 2023 2. - IameHeHue N 5
Cwm. npedbidywyro pedakuuro

K.6 dnsa nyraBpoBoro ceuenus npu 0,9 <n < 1,0 koapduuneHt \, CIIELYeT ONpPE/IENATh IMHEHHOU

MHTEPHOISUEH MeXIy 3HAuCHUSMH, TONydeHHbIMH 1o dpopmyre (PK.9) mnst nByTaBpOBOTO CEYEHUs MpU
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n = 0,9 u ns TaBpoBoro npu n = 1.
Jiist TaBpOBOTO CEYEHUS TIPU COCPEOTOUCHHOMN MM paBHOMEPHO paclpese’cHHONW Harpyske u o<40
K03 pUIMeHTHI \, CTIeNlyeT YMHOXKATh Ha (0,8+0,004 ).

B Oankax ¢ MeHee pa3BUTHIM CXKaTbIM TOAcOM Tipu h > 0,7 u Sfle /b2§25 3Ha4YCHHE KOO HULKCHTA
5 HEOOXOAMMO YMEHBIIIATh YMHOXKEHUEM Ha (1,025-0,0151e /bz) U ClieAyeT MPUHUMATh TIPU 3TOM HE OoJiee
0,95. 3navyenus le f/Z)2>25 B TaKHX OaJikax HE JOIyCKalOTCS.

K.7 Jnst Ganky IIBEIJIEPHOTO ceYeHUsS! KO HHULHEHT @, CleIyeT MPUHIMATh PABHBIM (Pb:0’7(P1’
Tae (@, CIeAyeT ONpeienaTh Kak Jis OaloK ABOAKOCHMMMETPHYHOTO JBYTABPOBOIO CEUCHHS, HCIOIB3Ys

dopmynbl (PK.3) u (2K.4), rae snaueHus I, ]y, I cmexyer npuHEMATh I WIBEIUICPa.

I'APAHT: Hymepanys npunoxeHuil IpUBOJUTCS B COOTBETCTBUM C HCTOYHUKOM
MpunoxeHue U
Ko3puunenTsr pacyeTHol JIMHbI | yYACTKOB CTYHEHYATHIX KOJIOHH

N.1 Koadpdurment pacu€THOW IHHBI j, ANd 3aMEMIEHHOrO B OCHOBAHMH HMXKHETO y4acTka

OJTHOCTYIICHYATOM KOJIOHHBI CIIeyeT IPUHUMATh:

MPY BEPXHEM KOHIIE KOJIOHH, CBOOOHOM OT 3aKperuieHuit, - o Tabnuue N.1;

IIPU 3aKPEIUICHUH BEPXHEro KOHIA OT ITOBOPOTA, HO BO3MOKHOCTH €0 CBOOOIHOTO CMEIICHHS - IO
Tabnuue W.2;

TIPY 3aKPETUIEHHH BEPXHETO KOHIIAa OT CMEIeHHs 1o Gopmyire

(1)
B

o= ,(I.1)

ey, ¥y, - KOOQQUIUMEHTEI pacuETHOM JUIMHBI HHKHETO y4acTKa KONOHHBI IIPH Harpyskax £ =0
¥ F =0 COOTBETCTBEHHO, ONPE/IENACMBIC TIPH IIAPHUPHOM ONMMPAHHH BEPXHETO KOHIIA [TO Tabnuue .3, a npu

3aKpeIUIeHnH OT ITOBOPOTa - o Tabnuue V.4,
B tabnuuax M.1-1.4 o6o3HaueHo:

n==/—-

i /4 b
u
LY Bh hb

rae Il’ 12, ll’ 12 - MOMCHTBI UHCPLIUN CEUCHUI U JAJIMHBI HUKHCTO U BEPXHEro Yy4aCTKOB KOJIOHHBI

COOTBETCTBEHHO;
p=(F +F)/F .
12
1.2 Koo uuuent pacu€THON UTMHBL |y, JUIs BEPXHETO Y4aCTKA OAHOCTYNCHYATON KONOHHBI BO BCEX
Clly4asix clefyeT ONpeaessTh no Gpopmyie

M2:“1/a1§3 . (I/I2)

N.3 Koadodumuent pacy€THON UIUHBI p, AL 3alIeMIIEHHOTO B OCHOBaHHMHM HW)KHETO ydacTKa

JBYXCTYIIEHUATOH KOJOHHBEI (PUCYHOK V.1, a) mpH ycIOBHSAX 3aKpeIUICHHS BEPXHEro KOHIA, YKa3aHHBIX B
Tabnvue V.5, crenyer onpenensath mo Gpopmysie
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Bl“i] +(B2“fnz+“fn3 )(1 +82)211/Im1 (I/I 3)
t 1+B,+B, h

re BI=F1/F3, [32=F2/F3, 5,=L/1;

W Moo Mg - k0 urenTs, onpenensemMeie o Tabnuue V.5 kak s ogHOCTYIEHYATHIX
KOJIOHH 10 PUCYHKY V.1, 6, B, );

Im1:(11l1+lzlz)/(l1+lz) - IPUBESHHOE 3HAYCHHE MOMEHTA HHEPLIMH CCUCHNS y4acTKa JUIMHOM (/,
_l’_

L)

3nece F\, F,, F, - NpONONBHBIC CHIIBI, TPHIIOKEHHBIC K BEPXY HIDKHETO, CPEJHErO M BEPXHEro
Y4aCTKOB KOJIOHH ¢ MOMEHTaMu uHepuwu [, [, I n jmuamu [, [, [ COOTBETCTBEHHO.

IIpuBenénnoe 3HaUYCHHE MOMEHTA WHEPIIMH CEYCHHS YJIacTKa JTHHOMN (12+l3) Ha pucyHke WM.1, 6

CIIEyeT OIpeNeNnsiTh 1o GopmMyie

I =L+ 1)),

a) 6) B) r)

E | K|
-~ I o I ~ J I
; g E+E| | B
_l -:El an : g 2 e
~ E‘ L FtETF,)
o .:E .l,-" 1 -:‘_;: Im 1
& L & | ~

Pucynox H.1 — Cxema IBYXCTYNEHYATOH KQJIOHHE! (2) H YCJIOBHBIE CXEMBI 3arpykeHui
TIpH NPHIMKEHHH cunl Fj, F2 U F3 cooTeercTBeHHO K HikHeMy (6),
K cpefHeMy (B), K BepXHeMY (I) y4acTkaM

.4 Koadpdumumentsl pacyéTHOW TUHBL: W, AN CPEHEro ydacTka JIBYXCTYIIEHYaTOW KOJIOHHBI

JUIMHOM [ ¥ |, JUIsl BEPXHETO Y4acTKa KOJIOHHBI JUIMHOM [, CIe/lyeT ONpeAeisTh [0 GopMyiam:
=y oy (A4)

=y <3, (1.5)
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Tabnuua U.1 - KoacpdmumeHTbl pacyeTHOM ANUNHDI 1, ANA OAHOCTYNEHYATbIX KONIOHH C BEPXHUM KOHLIOM, CBOGOAHbLIM OT 3aKpensieHnn

PacueTHas cxema

ALUEHT |, NPH 3HAYEHUH
Kon CHT || 3HaUe n

oy
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 20,0
0 2,0 2.0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0
* E 0,2 2,0 2,01 2,02 2,03 2,04 2,05 2,06 2,06 2,07 2,08 2,09 2,10 2,12 2,14 2,15 2,17 2,21 2,40 2,76 3,38
~ {F 0,4 2,0 2,04 2,08 2,11 2,23 2,18 2,21 2,25 2,28 2,32 2,35 2,42 2,48 2,54 2,60 2,66 2,80 - - -
0,6 2,0 2,11 2,20 2,28 2,36 2,44 2,52 2,59 2,66 2,73 2,80 2,93 3,05 3,17 3,28 3,39 - - - -
~ 0,8 2,0 2,25 2,42 2,56 2,70 2,83 2,96 3,07 3,17 3,27 3,36 3,55 3,74 - - - - - - -
1,0 2,0 2,50 2,73 2,94 3,13 3,29 3,44 3,59 3,74 3,87 4,0 - - - - - - - - -
' ’ 1,5 3,0 3/3 3,77 4,07 4,35 4,61 4,86 5,05 - - - - - - - - - - - -
F +F, 2,0 4,0 4,44 4,90 5,29 5,67 6,03 - - - - - - - - - - - - - -
2,5 5,0 5,55 6,08 6,56 7,00 - - - - - - - - - - - - - - -
3,0 6,0 6,65 7,25 7,82 - - - - - - - - - - - - - - - -
Tabnuua U.2 - KoacpdmumeHTbl pacyeTHOW ANINHDI 11, AN OAHOCTYNEHYaTbIX KONIOHH C BEPXHNUM KOHLIOM, 3aKpensieHHbIM TOJIbKO OT NOBOpOTa
Pacuetnas cxema o, Koaddpumment i, P 3HAYCHUHU N
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0 2,5 5,0 10,0 20,0
0 2,0 1,92 1,86 1,80 1,76 1,70 1,67 1,64 1,60 1,57 1,55 1,50 1,46 1,43 1,40 1,37 1,32 1,18 1,10 1,05
l : 0,2 2,0 1,93 1,87 1,82 1,76 1,71 1,68 1,64 1,62 1,59 1,56 1,52 1,48 1,45 1,41 1,39 1,33 1,20 1,11 -
LLLLE 0,4 2,0 1,94 1,88 1,83 1,77 1,75 1,72 1,69 1,66 1,62 1,61 1,57 1,53 1,50 1,48 1,45 1,40 - - -
- ]TF 0,6 2,0 1,95 1,91 1,86 1,83 1,79 1,77 1,76 1,72 1,71 1,69 1,66 1,63 1,61 1,59 - - - - -
: 0,8 2,0 1,97 1,94 1,92 1,90 1,88 1,87 1,86 1,85 1,83 1,82 1,80 1,79 - - - - - - -
~ 1,0 2,0 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 - - - - - - - - -
_ 1,5 2,0 2,12 2,25 2,33 2,38 2,43 2,48 2,52 - - - - - - - - - - - -
t' f 2,0 2,0 2,45 2,66 2,81 2,91 3,00 - - - - - - - - - - - - - -
2,5 2,5 2,94 3,17 3,34 3,50 - - - - - - - - - - - - - - -
3,0 3,0 3,43 3,70 3,93 4,12 - - - - - - - - - - - - - - -
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Ta6nuua U.3 - KoadhdpnumeHTbl pacyeTHON ANUHbLI {, Yy, ANNA OAHOCTYNEHYATbIX KOMOHH C HEMOABUXHbLIM LIAPHUPHO-ONEPThLIM

BePXHUM KOHLOM

Pacuernas L Koaddunmentsr W, ¥y, TP 12/1 1
CX€Ma I
! 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Koaddunuenr 1
0,04 1,02 1,84 2,25 2,59 2,85 3,08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,55 7,20
0,06 0,91 1,47 1,93 2,26 2,57 2,74 3,05 3,05 3,24 3,45 3,88 4,43 4,90 5,43 5,94
0,08 0,86 1,31 1,73 2,05 2,31 2,49 2,68 2,85 3,00 3,14 3,53 3,93 4,37 4,85 5,28
0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 2,91 3,28 3,61 4,03 4,43 4,85
0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3,71
0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 2,11 2,35 2,51 2,76 2,99 3,25
0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,88
0,5 0,78 0,86 0,99 1,10 1,22 1,35 1,47 1,57 1,67 1,76 1,96 2,15 2,34 2,50 2,76
1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1,41 1,54 1,68 1,82 1,97 2,10
Koadpumment ™

lj_'_‘& 0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,92
~ L 0,06 0,67 0,67 0,81 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1,87 1,88
-~ ’ 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84
I, 0,1 0,67 0,67 0,73 0,93 1,11 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
3 0,2 0,67 0,67 0,69 0,75 0,89 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,69
tE 0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 1,15 1,22 1,33 1,41 1,48 1,54 1,59
0,4 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1,47 1,51
0,5 0,67 0,67 0,67 0,69 0,73 0,81 0,87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44
1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,82 0,87 0,91 0,99 1,07 1,13 1,19 1,24

Ta6nuua U.4 - KoachdpuumeHTbl pacyeTHON ANUHDbI i, Yy, AN OQHOCTYMEHYATLIX KOMOHH C HENOABWXHBLIM BEPXHUM KOHLIOM,
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3aKpenjieHHbIM OT NOBOpPOTa

Pacuernas L Koaddumnmentst fy, ¥, TpH 12/] .
cxema 7
! 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1,4 1,6 1,8 2,0
Koadpdumnment T
. “‘; 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 5,23
=1L 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 249 281 3,17 3,50 3,92 4,30
0,08 0,68 0,79 1,05 1.31 1,54 1.74 1,91 2,05 2,20 2,31 2,55 2,80 3,11 3,45 3,73
= 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 3,41
o 0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
h'; 0,3 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,96 2,12 2,20
0,4 0,60 0,66 0,71 0,78 0,87 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08
0,5 0,59 0,65 0,70 0,77 0,82 093 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 1,10 1,20 1,30 1,40 1,50
‘ Koaddumment Iy,
g
< L 0,04 0,66 0,68 0,75 0,94 1,08 1,24 1.37 1,47 1,55 1,64 1,72 1,78 1,81 1,85 1,89
E 0,06 0,65 0,67 0,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
~ 0,08 0,64 0,66 0,67 0,68 0,84 1,00 1,12 1,25 1,34 1,41 1,53 1,62 1,68 1,75 1,79
T 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 1,15 1,25 1,33 1,45 1,55 1,62 1,68 1,71
'T;l 02 | 062 064 065 065 066 073 08 092 101 1,09 123 133 141 148 1,54
0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1,28 1,35 1,41
0,4 0,58 0,63 0,63 0,64 0,64 0,66 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
0,5 0,57 0,61 0,63 0,64 0,64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 1,19 1,25
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 0,73 0,80 0,88 0,93 1,01 1,05
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Tabnuua WU.5 - KoacphmumeHTnl ot U Mo

YcnoBue 3aKkperieHus

3HadeHus Kod3()PUITMECHTOB

BEPXHETO KOHIIA

KOJIOHHBI Hin1 Hin2 [T

IPH YCIJIOBHOM CXEMe 3arpy’KeHHs 10 PUCYHKY
.1, 6) .1, B) n.1,1)
CBo0Ooz€eH OT 2,0 2,0 i,
Japertietud (p, - mo Tabnuue V.1 mpu
]
Ty L)

3akperuiéH oT MoBOpoTa, I, i, "

AOITyCKacT CMCIICHUC

(, - mo Tabrvue 1.2 npu o =0)

(p, - 1o Tabnvue V.2 npu

I
o 13 ml

i

3akperiéH mapHupHO,
HE JOITyCKaeT
CMEILCHHUS

My

(p,, - 1o Tabnuue U.3)

My W)

(le - mo Tabnuue U.3)

3akpemiéH OT HoBOpoTa
U CMEIICHUS

My

(Hn - o Tabnuue U.4)

i 09

(p, - 0 Tabnvue 1.4)

Ta6nuua K.1 - Fpynnbl 3anieMeHTOB U COeAUHEHNI NpU pacyeTe Ha yCTanocTb

MpunoxeHue K

K pacuery 3;1eMeHTOB Ha YCTAJOCTh

Cxema 371eMEeHTa 1 pacloyioKeHne XapakTepuCTHKa dJIeMEeHTa I'pynna
PacueTHOro CeYeHUs 3JIEMEHTOB
1 - OCHOBHO¥ MeTaI ¢ NPOKATHBIMU I 1
@ 00paboTaHHBIMU MEXaHUYECKUM ITyTEM KPOMKaMHU
S To ke, ¢ KpoMKamMH, 0Ope3aHHBIMU MALTHHHON 2
ra3oBOM pe3Kou
2 OCHOBHO# MeTall1 ¢ 00pabOTaHHBIMHU
|2 MEXaHUYECKUM IIyTeM KPOMKaMHU, IIPH pa3HOH
y LIMPHUHE U PaJuyce Mepexona I, MM;
Y
200
lz
10 4
3 OCHOBHOH MeTaJlT BO (PPUKIIMOHHBIX COETUHEHUSIX 1
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&

2 e

OcHOBHOIT MeTaiL1 B 001TOBOM (OONTHI Ki1acca
TOYHOCTHU

A) coeMHEHNH B CEYEHHX IO OTBEPCTHIO:
a) IIPY HNapHBIX HAKJIAAKax

0) Ipu OJTHOCTOPOHHMX HAKJIAKAX

[Tepexox u 3aKkpyrieHue (KJIacc YUCTOTHI ra30BOM
pesku 1 umm GpesepoBka) npu ¢>72°, r>0,5H

dacoHKH TPSIMOYTOIHHON (OPMBI, TPUBAPEHHBIE
BCTBIK WJIM B TaBp K DJIEMEHTaM KOHCTPYKIUit 6e3
MeXaHW4YecKol 00paboTKH mepexo/ia OT (aCoOHKU K
BIIEMEHTY

dacoHkH, MpUBapeHHBIE BCTHIK MM B TaBp K
CTEHKaM M mosicaM OaJIOK, a TaKkKe K dJIeMEHTaM
(bepm mpu <45°

DacoHKH NPSIMOYTOJIbHOM WM TpaneiueBUIHON

(hopMBIL, IpUBapEHHEIE K MOsicaM 0aOK BHAXJIECTKY C

00BapKoO# 10 KOHTYPY HaXJIECTKU 0€3 MEXaHNIeCKOH
00paboTKH MIBOB

i g

-

CTBIKOBOW HEOOpaOOTaHHBIN IIOB; HATPY3Ka
MEePIEHANKYIIIPHA CBAPHOMY IIIBY; CTHIKyEMbIC
AJIEMEHTHI OJIMHAKOBOW IIUPUHBI M TOJIIUHBI
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10

%

1:5

CTrIKOBOI HEOOPaOOTaHHBIH MIOB; CTHIKYEMBbIC
3JIEMEHTBI PA3HOU IIUPUHBI UK PA3HOU TOJIIUHBI

11

OCHOBHO# METaJllI B MECTE nepexosa K CTBIKOBOMY
MBY CO CHATBIM MCXaHUYCCKUM CII0CO0OM
YCWJIICHHUEM 1IIBA:

a) TP CTHIKOBAHUH 3JIEMEHTOB OJTMHAKOBON
TOJIIIMHBI ¥ ITUPUHBI

0) TO e, pa3HOH TOJIIUHBI ¥ ITUPUHBI

12

L=

CBapHI)Ie CTBIKOBBIC COCIVHCHU .

JIMCTOBOTO 3JIEMEHTA HA TIOAKJIATHOM JIUCTE
(Harpy3Ka neprneHIuKyJsipHa K CBApHOMY LIBY)

TpyO Ha TOJKIIATHOM KOJIBITE

MPOKATHBIX MPOUIIEH BCTHIK

13

L

FIATTTTTRTTTITTTIT A Y

CBapHLIe CCUCHUS ABYTAaBPOBOI'O, TABPOBOTO U
APYrux TUINIOB, CBAPCHHBIC HCIIPCPBIBHBIMUA
MMpOAO0JIbHBIMUA IIBAMU ITPU JIeHCTBUH ycuid BAOJIb
OCH 1mBa

14

OCHOBHO# METaJIII CO BCIIOMOTaTEIbHBIM
9JICMCHTOM, NIPUKPCIJIICHHBIM TPOAOJIbHBIMU MIBAMU,

10) K
1o 45°
90°

15

OOpBIB MOSCHOTO JICTa 0€3 MEXaHNYECKON
00paboTKH norepeyHoro (JIoboBoro) mpa

16

OCHOBHOI MeTaJlJI C MONePEYHbIM IIIBOM; CBapHON
IIOB JIBYCTOPOHHUH C IJIAaBHBIM NEPEX00M K
OCHOBHOMY METaJLTy

17

24.01.2025

OCHOBHO# MeTaJlT pacTSHYTHIX IOSCOB OANOK U
aneMeHTOB (hepM BOIM3H auadparM u pedep,
MPUBAPEHHBIX YTIIOBHIMH [IBAMU
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18 OCHOBHOI METaIITI B MECTE MEepexoia K
la=3¢t, , HonepeyHoMy (J1060BOMY) yIIIOBOMY LIBY 5

N e—

19 OCHOBHOH MeTaJll B COSAMHEHHSAX C (PIIAHTOBBIMU
1IBaMH (B MecTax MepexoJia OT HJIEMEHTa K KOHIaM
(hITaHTOBBIX IIBOB):

a) ¢ IBOWHBIMH (DJTAHTOBBIMH IIIBAMHU
0) ¢ (IaHrOBBIMH 1 JIOOOBBIMHU IIIBAMH

B) TIpH Tlepeade YCUINS Yepe3 OCHOBHON METaJlT

[ I Ee )

1") IICKHW aHKEPOB AJId KPCIUICHUA CTAJIbHBIX KaHATOB

20 OcHOBHO# MeTaiT TPyObl pacTIHYTOTO packoca Mpu

OTHOIIICHUH TOJIIMHBI K HAPY)KHOMY JHAMETPY
TpyOBI TIOsICca

t /d >1/14 7
120<t /d <1/14 8

21 OcHOBHO# MeTaiT TPyObl pacTIHYTOTO packoca Mmpu
OTHOIIICHUY TUAMETPOB packoca  mosica
d,/d,=0,4+0,7 1 OTHOLIEHWH TOJILINUHBI K
HapyXHOMY JHaMeTpy TpyOsI mosica:

t /d >1/14 6

1120« /d <1/14 7

1/35<¢t /d_<1/20 8

bubéanorpadus

[1] ®epepanbHbii 3akoH ot 22 utons 2008 r. N 123-03 "TexHuueckuil periaMeHT O TPeOOBaHUAX
MO’KapHOH 0e30macHOCTH"
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