Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

Csog, npasmn CM 294.1325800.2017 "KoHcTpyKumum cTanbHble. Mpasuia npoektuposaHuma™ (yTs.
NPMKasom MUHUCTEPCTBA CTPOUTENLCTBA U KUNULLHO-KOMMYHanbHoro xo3aictea PP ot 31 mana 2017 r.
N 828/np) (c usmeHeHUAMU 1 LONONHEHUAMM)

C u3MeHeHHSIMH H JOIMOJTHCHUAMM OT:

24 nexabps 2018 1., 14 nexadps 2020 r., 19 mexadpst 2022 1., 12 nexadps 2024 T.
The construction of steel. Design rules

[ata BeegeHua 1 gexadbps 2017 r.
BBenen BnepBbie
TAPAHT:

Hacrosimumii JOKyMeHT BKIIIOYEH B [lepeyeHb JOKYMEHTOB B OOJIACTH CTaHIApPTHU3ALMH, B PE3YJIbTaTe
OPUMEHEHHsST KOTOPBIX Ha JOOPOBOJBHOM OCHOBE oOecreunBaeTcs CoONIoIeHHe TpeOOBaHHN
TeXHMYeCcKoro persnameHTa o 0€30MacHOCTH 3/1aHUN U COOPYKESHHUH

Wupopmarus 06 H3MEHEHHSIX:
Beeoernue uzmeneno c 20 ansaps 2023 2. - smeHeHue N 3
CM. npedbiOywyro pedakyuro

BBenenue

Hacrosimuii cBOJ mpaBwiT BRIITOIHEH JUIS TIOBBIIIEHUS YPOBHS 0€30MaCHOCTH JIFOJEH B 3aHUSIX H
COOPYKEHHSIX U COXPAaHHOCTH MaTepUalbHBIX IIEHHOCTEH B COOTBETCTBUU ¢ PesepanbHbiM 3aKOHOM OT
30 nexabps 2009 r. N 384-®3 "Texuuueckuil perinamMeHT O O€30MAaCHOCTH 3/1aHUM U CoOpykeHHil",
rapMOHHU3AIlMM HOPMATHBHBIX TPEOOBAHWH C EBPONEHCKUMH M MEXAYHAPOIHBIMH HOPMATHBHBIMH
JOKYMEHTaMH, TPUMEHEHHUs €IUHBIX METOAOB OIPEeICHUs] SKCIUTyaTallMOHHBIX XapaKTepUCTUK U
METO/IOB OLICHKH.

Hacrosimuii cBon mpasuit pazpadoran AO "HULL "Crpoutensctso" - THUMCK M. B.A. Kyuepenko
B COCTaBE CHEIHUANMUCTOB: J-pa TexH. Hayk: M.M. Benmsxos, I1.JI. Onecckuii, [1.I'. Epemees; kanauaarsl
texH. Hayk: M.U. I'ykoBa, JI.B. Konun, E.P. Manenunckuit, M.P. Ypunkuit, M. . ®apdens, b.C. Lernun,
unx. C.B. I'ypos; OO0 "IHHUUIICK um. MensaukoBa" (kanz. TexH. Hayk O.J1. Aipymsan); HUY MI'CVY (n-p
TtexH. HayK A.P. Tycuun); 3A0 "Opxon" (a-p texH. Hayk .M. bensiit); KI'TY (n-p texn. nayk A.U.
[IputeikuH) npu yyacTuu KaHJ. TexH. Hayk A.A. Hunosa, A.Sl. Mapteinioka, M.B. Jla3Hioka.

M3ameHenne N1 x CIT 294.1325800.2017 pa3paborano aBTopckuM KojuiekTuBoM AO "HUIL]
"CrpoutensctBo”" - ITHUUCK um. B.A. Kyuepenko (pykoBoautens - a-p TexH. Hayk W.M. Benskos;
ucnojgHutenu - A-p TexH. Hayk IL.J[. Onecckuii, kana. texdH. Hayk M.U. I'ykoBa, kana. TexH. Hayk J[.B.
Konun, xana. Texs. Hayk M.P. Ypuukuii, kana. rexd. Hayk M.J. ®@apdens, C.B. I'ypos) npu yuactuu 3A0
IMHUUIICK um. MensuukoBa (kauz. TexH. Hayk B.D. bemnsier); Corwo3 mpou3BOAUTENEH U MOCTABIIUKOB
KpenexHbIx cucteM (Banbstep beprep).

M3ameHeHne N 2 k HacTofAleMYy CBOJY HpaBHJI pa3paboTaHO aBTOPCKUM KoJuiekTuBOM: 3A0
"IHHUUIICK um. MenbuukoBa" (H.I'. Cununa, E.A. Tlonyposa); ®I'BOY BO "CubAAN" (kana. TexH. HAyK
JI.B. Kpacotuna); HayuHo-uccnenoBarenbckass U mpoekTHo-cTpoutenbHas ¢upma "YHUKOH" (kanz.
texH. Hayk B.B. Kattommmn); TOO "HUuctutyt IlpoextcrampkoHcTpykuusa" (kann. texH. Hayk 1O.C.
MaxkcumoB).

M3menenne N 3 x CII 294.1325800.2017 pazpabotano aBTopckuM KosuiektuBoM AQO "HUIJ
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"CtpoutensctBo" - [JTHUHUCK um. B.A. Kydepenko (pykoBomutenb - n-p TexH. Hayk M.W. Benskos;
UCHIOJHUTENN - KaHJ. TexH. Hayk A.b. [lotanos, kanxa. texH. Hayk M.U. ['ykoBa, kaHA. TEXH. Hayk
J.B. Konun, kana. texd. Hayk M.U. @apdens), TAY HO "Vnpasnenue rocokcnepTussl’ (KaH 1. TEXH. HAYK
A.E. CBATOIICHKO).

1 ObsacTh NpUMeHEeHUs

1.1 Hacrosmuii cBoj TMpaBWJI yCTaHAaBIUBAeT TpeOOBaHUS U  PacCHpOCTpaHAETCS Ha
MPOCKTUPOBAHUE U PACUYET CTAIBHBIX CTPOUTENIbHBIX KOHCTPYKIHMM 3JaHUN M COOPYXKEHUU Pa3IMYHOrO
Ha3HA4YCHMsI, paboTaromuXx mpu Temneparype He Boime mwitoc 100°C u ve Hmke munyc 60°C.

Hacrosiue npaBuiia He pacpOCTPAHSIOTCS HA MPOSKTUPOBAHUE CTAJIBHBIX KOHCTPYKIIUH MOCTOB,
TPAHCIIOPTHBIX TOHHENEH U TPYO MO/ HACHITISIMHU.

Wuopmarus 06 H3MEHEHHSIX:
Pazoen 2 usmenen ¢ 20 smsaps 2023 . - UameHeHue N 3
CM. npedbiOywyro pedakyuro

2 HopMaTuBHbBIE CCHIJIKH

B Hacrosiem cBozie mpaBuil UCIOIB30BAHbI CCHIIKU Ha CIIEAYIOLIMEe HOPMATUBHbIE JOKYMEHTHI:

FOCT 977-88 OtnuBku cranbHble. OOIINE TEXHUIECKUAE YCIOBUS

FOCT 1050-2013 MeTtamionpoayKIysi U3 HEJIETHPOBAHHBIX KOHCTPYKIIMOHHBIX Kau€CTBEHHBIX H
cnenuaibHbIX cTayieil. OOLIe TEXHUUYECKUE YCIOBUS

FOCT 1497-84 Metannbl. MeTo bl HCIIBITAHUN Ha pacTsLDKEHUE

I'OCT 3062-80 Kanar onunapHoii cBuBku tuna JIK-O koncrpykiuu 1x7 (1+6). CoprameHT

I'OCT 3064-80 Kanar onunapnoit cBuBku tuna TK koncTpykiuu 1x37 (1+6+12+18). CoprameHT

FOCT 3066-80 Kanar noitnoit cBuBku tuna JIK-O konctpykuuu 6x7 (1+6)+1x7(1+6). Coprament

FOCT 3068-88 Kanar cranpHoi nBoiHOM cBuBKU TUna TK koHCcTpykiuu 6x37 (1+6+12+18)+1x37
(1+6+12+18). CoprameHT

rOCT 3081-80 Kanar aBoiiHoi cBuBku Ttumna JIK-O konctpykmuu 6x19 (1+9+9)+7x7 (1+6).
CoprameHT

FOCT 3090-73 Kanatbl cranbHble. KaHar 3akpbIThlii HecymMi € OJHUM CJIOEM 3eTOOpa3HOM
npoBoJIokH U cepaedHukoM tumna TK. Coprament

FOCT 3822-79 IIpoBonoka OuMeTasinyeckas crajgemMeHas. TeXHUUecKue yciIoBus

FOCT 5264-80 Pyynas nyrosas cBapka. CoeuHeHust cBapHble. OCHOBHBIE THIIbI, KOHCTPYKTHBHBIE
JJIEMEHTHI U Pa3Mephl

FOCT 6402-70 [ait6b1 npyx’uHHbIE. TeXHUUECKUE YCIOBUS

FOCT 7372-79 IIpoBonoka cranbHas KaHaTHas. TeXHUYECKHE yCIOBUSA

FOCT 7669-80 Kanat nBoitHoii cBuBku Thna JIK-PO konctpykimu 6x36 (1+7+7/7+14)+7x7(1+6).
CoprameHT

FOCT 7675-73 Kanartbl ctanpHbie. KaHAT 3aKphITHI HECYIIMHA C OJAHUM CJIOEM KJIMHOBHIHOW W
OJTHHM CJIOEM 3eTOOpa3HOM MpoBoIoKH u cepaeunnkom tuna TK. CoprameHT

FOCT 7676-73 Kanatsl crambHble. KaHaT 3aKkpbIThIl HECyIIMH C ABYMsSI CIIOSIMU KJIMHOBUIHOW U
OJTHHM CJIOEM 3eTOOpa3HOM MpoBoIoKH U cepaeunrkom tuna TK. CoprameHT

FOCT 8050-85 JIByokuCh yriepoaa ra3000pa3Has U KuAKas. TeXHUIECKUE yCIOBUS

FOCT 8713-79 Caapka noa ¢utocoMm. CoenuHeHus: cBapHble. OCHOBHBIE THUIIbI, KOHCTPYKTUBHBIE
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3JIEMEHTHI U Pa3Mephl

FOCT 9087-81 ®dmrockl cBapOYHbIE TUTABICHBIC. TEXHUYECKUE YCIOBUS

FOCT 9454-78 Meraibl. MeTo UCTIBITAHUS HA YJIAPHBIA U3TUO MPU NMOHMKCHHBIX, KOMHATHON M
HOBBIIIEHHBIX TEMIIEpaTypax

FOCT 9467-75 DnexTpoabl TMOKPHITHIE METAIMYECKUE IS PYYHOHM JYyroBOM  CBapKu
KOHCTPYKLIMOHHBIX Y TEIUIOYCTOMYMBBIX cTanei. Tumbl

FOCT 10157-2016 Apron razoo0pa3Hbiii ¥ KUAKUNA. TexHUYecKre yCaoBUs

FOCT 10605-94 Taiiku mecTUrpaHHble ¢ AMAMETPOM pe3bObl cBbime 48 MM Kiacca TOYHOCTH B.
TexHudeckue ycioBus

FOCT 10706-76 TpyObl cTajbHBIE 3JIEKTPOCBAPHBIE MPSIMOIIOBHBIE. TeXHUYECKHE TPEOOBAHHUS

FOCT 10906-78 111aii6b1 KOocble. TexHMUECKUE YCIOBHS

FOCT 11371-78 111aii6b1. TexHuuecKre yCcIoBHs

FOCT 11474-76 Ilpodunu cTanbHbIe THYTHIE. TeXHUYECKHE YCIOBUS

FOCT 11533-75 ABromaTW4eckas W IIOJIyaBTOMAaTHYeCKas JJyroBas cBapka mmoja (irocom.
CoenuHeHHs CBapHBIC MO/ OCTPBIMH U TyNbIMH yriiaMd. OCHOBHBIE THITbI, KOHCTPYKTUBHBIC 3JIEMEHTHI U
pa3mepsl

FOCT 11534-75 Pyunas nyroBas cBapka. CoeJUHEHUsI CBapHbIE 110/ OCTPHIMH U TYNBIMH YIJIaMHU.
OCHOBHBIE THIIbI, KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3Mephbl

FOCT 14771-76 HdyroBas cBapka B 3aumuTHOM raze. CoenuHeHusi cBapHble. OCHOBHBIE THIIHI,
KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3Mepbl

FOCT 14776-79 [yroBas cBapka. CoenuHeHuss cBapHble To4YeuHble. (OCHOBHbBIE THIIBI,
KOHCTPYKTUBHBIE 3JIEMEHTHI U Pa3Mepbl

I'OCT 14954-80 Kanat nBoinoit cBuBku THna JIK-P koncTpykuuu 6x19(1+6+6/6)+7x7(1+6).
CoprameHTt

FOCT 16523-97 IIpokaT TOHKOJIMCTOBOW U3 YTIAEPOIUCTON CTAIH KAaYECTBEHHON U OOBIKHOBEHHOTO
KadecTBa 00IIero Ha3HayeHNs. TeXHHUECKUE YCIOBHS

FOCT 17066-94 IlpokaT TOHKOJMCTOBOM W3 CTaJMd MOBBILICHHOW HPOYHOCTH. TEeXHHUYECKHE
YCIIOBHS

FOCT 18126-94 bonTel M Trailku ¢ AMaMeTpoM pe3bObl cBbiie 48 MM. OOIIME TEeXHUYECKHE
YCIIOBHS

FOCT 18901-73 Kanatbl ctanbHble. KaHaT 3akpbIThIi HECYUIMil ¢ JByMS CIOSMM 3€TOOpa3HOM
npoBoJioku U cepaeunukom tuna TK. Coprament

FOCT 22727-88 Ilpokat aucToBOoi. MeTOABI yIHTPa3BYKOBOTO KOHTPOJIS

FOCT 23118-2019 KoHcTpyKIuu cTajibHble CTpouTenbHble. O0IIMe TEXHUUECKUE YCIOBHS

FOCT 23518-79 JlyroBasi cBapka B 3allUTHbIX razax. CoeluHEHHs] CBAapHbIE IMOJA OCTPHIMU U
TynbIMH yriaaMu. OCHOBHBIE TUIIBI, KOHCTPYKTHUBHBIE 3JIEMEHTBI M pa3Mephl

FOCT 24045-2016 Ilpodunu cranbHble JHUCTOBBIE THYThIE C TpaNneUUEBUAHBIMU ToppaMu s
CTpOUTENbCTBA. TeXHUYECKHUE YCIOBUS

FOCT 24379.0-2012 Bonats! pyHaameHTHbIE. O0IIME TEXHUYECKHE YCIOBUS

FOCT 24379.1-2012 Bbontsl pyHaamenTHbIEe. KOHCTPYKIMS U pa3zMepbl

FOCT 26271-84 IlpoBosioka TMOpOLIKOBast Ui JyroBOM CBApKU  YIJIEPOAUCTBIX U
HU3KOJIETMPOBAHHBIX cTasielt. O0IIre TEXHUYECKUE YCIOBUS

FOCT 27751-2014 HaneXXHOCTb CTPOUTENBbHBIX KOHCTPYKUUNH # ocHOBaHUN. (OCHOBHBIE
TIOJIOKCHUSI.

FOCT 27772-2021 Tlpokar 1jisi CTPOMTENBHBIX CTaJbHBIX KOHCTPYKIHMH. OOlIMe TeXHU4YecKue
YCIIOBHS

FOCT 28548-90 TpyOs! cranbHble. TepMuHBI U OnpeAeneHus
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roct 28870-90 Cranp. MeToapl HCHBITAHUS HA PACTSHKEHHE TOJICTOJIMCTOBOTO TIpoKaTa B
HAIPaBJICHUU TOJIIUHBI

rOCT 30245-2003 [Ilpodumnam cranpHbIE THYTbIE 3aMKHYTBIE CBapHbIC KBaJpaTHbIE |
IPSIMOYTOJIbHBIE JIJIS1 CTPOUTEIBHBIX KOHCTPYKIMI. TeXxHuueckue ycaoBus

FOCT 32484.1-2013 BoJTOKOMIUIEKTHl BBICOKOIIPOYHBIC JJIs TPEIBAPUTEIBLHOTO HATSKEHUS
KOHCTPYKITMOHHBIE. OO01THE TpeOOBaAHUS

FOCT 32484.3-2013 BONTOKOMIUIEKTHl BBICOKOIPOYHBIC JUISI TPEABAPUTEIBHOTO HATSHKEHUS
KOHCTpyKuMOHHBbIE. Cuctema HR - KOMIIEKTHI IIECTUTPAHHBIX OOJITOB U TaeK

FOCT 32484.5-2013 BONTOKOMIUIEKTHI BBICOKOIPOYHBIC JUISI TPEABAPUTEIBHOTO HATSHKEHUS
KOHCTpYKUMOHHBIE. [Iockue maiob

rOCT 1SO 898-1-2014 MexaHUYeCKHE CBOMCTBA KPEMEKHBIX H3ACIHA W3 YIIIEPOAUCTHIX |
JeTupoBaHHbIX cTaneil. Yacts 1. BOATHI, BUHTH M IINUIBKH YCTAHOBJIEHHBIX KJIACCOB IMPOYHOCTU C
KPYIHBIM ¥ MEITKUM IIaroM pe3bObl

FOCT ISO 4032-2014 Taiikn mecturpanabie HopmanbHeie (tur 1). Kimaces! Tounoctu A u B

FOCT ISO 4759-3-2015 Uznenus kpenexHsie. Jomycku. Yacts 3. 1laitOb1 miiockue s O0NTOB,
BUHTOB U raek. Kiaccel Tounoctu A u C

FOCT ISO 8673-2014 Taiiku miecTHrpaHHbIE HOpPMasIbHBIC (THI 1) C MEIKHUM IIIaroM pe3bObl.
Kunaccesl Tounoctu A u B

FOCT ISO 898-2-2015 MexaHnuecKue CBOWCTBA KPEMEXKHBIX H3JEIMA U3 YIIEPOAUCTBIX H
JIETUPOBaHHBIX cTanel. YacTh 2. ['aliki yCTaHOBJICHHBIX KJIACCOB MPOYHOCTH C KPYITHBIM U MEITKUM IIaroM
pe3bObl

FOCT P MCO 4014-2013 bonTsl ¢ mecTurpanHon rojoBkoi. Kiraccer Tounoctu A u B

FOCT P MCO 4017-2013 BunTsI ¢ mecTurpanHoi rojgoBkoi. Kiaccel TouHoctu A u B

FOCT P UCO 8765-2013 BbonTel ¢ MIECTUTPAaHHON TOJIOBKOW C MEJIKUM IaroM pe3bObl. Kiaccel
TouHOCTU A 1 B

FOCT P MCO 17659-2009 Capka. TepMuHBI MHOTOSI3bIYHBIE JIJISI CBAPHBIX COETMHEHUN

FOCT P 58904-2020/ISO/TR 25901-1:2016 Csapka u pozactBeHHbie mporiecchl. CioBaps. Yacts 1.
OO61ire TepMUHbI

I'OCT P 58905-2020/ISO/TR 25901-3:2016 CBapka u pojacTBeHHbIe mporiecchl. CiioBapb. YacTs 3.
CBapoy4HbIe MPOLECChH

Cln 14.13330.2014 "CHulI 1I-7-81* CtpouTtenscTBO B celicMuueckux paiionax" (c msmeHeHmamm
N 2, N 3)

Crn 16.13330.2017 "CHulI 1I-23-81* Cranpubie KoHCTpYKIUHU" (¢ nameHeHmamu N 1, N2, N 3,
N 4)

CMn 17.13330.2017 "CHuII 11-26-76 Kposau" (¢ nsmerernuamu N 1, N 2, N 3)

Crn 20.13330.2016 "CHulI 2.01.07-85* Harpy3ku u Bo3aeiictBus" (¢ nameHennamm N 1, N 2, N 3,
N 4)

Cn 28.13330.2017 "CHull 2.03.11-85 3ammrta CTpOUTENBHBIX KOHCTPYKIIUHA OT KOppo3uu" (c
nameHennamm N 1, N 2, N 3)

Chn 43.13330.2012 "CHull 2.09.03-85 CoopyxeHusi NpPOMBIIUIEHHBIX Mpeanpusatuil" (c
nameHennamm N 1, N 2, N 3)

FOCT P 54864-2016 TpyObl cranbHble OecIIOBHBIE ropsyeaepopMUpPOBAaHHBIE ISl CBAapHBIX
CTaJbHBIX CTPOUTEIBHBIX KOHCTPYKIMH. TeXHUYIECKHE YCIOBUS

FOCT P 58064-2018 TpyOsl cTanbHble CBapHbIE ISl CTPOUTENbHBIX KOHCTPYKIMM. TexHuueckue
YCIIOBHS

FOCT P 57837-2017 ]lByTaBpbl cTajbHbIE TOpsilY€KaTaHble C MapaUIeIbHBIMU TPaHAMU MOJIOK.
TexHHuecKue yCcroBHs
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

Cn 63.13330.2018 "CHull 52-01-2003 beroHHbIC W Xele300€TOHHBIE KOHCTPYKIIMU. OCHOBHBIC
nojoxenus" (¢ usmeHeHmamu N 1, N 2)

Cn 70.13330.2012 "CHulI 3.03.01-87 Hecymue u orpaxaaroniue KOHCTPYKIUU" (C MU3MEHEHUAMM
N1, N3)

CMn 131.13330.2020 "CHulI 23-01-99* CtpoutenbHas kaumarosorus” (¢ usmeneHnem N 1)

CMn 260.1325800.2016 KoHCTpyKIIMU CTaIbHBIE TOHKOCTEHHBIC U3 XOJIOJHOTHYTHIX OIIMHKOBAHHBIX
npoduieii u rodppupoBaHHbIX TUCTOB. [IpaBuia npoektupoBanus (¢ usmeHeHuammu N 1, N 2)

Cn 266.1325800.2016 KoucTpykiuu cranexene3o0eTonHbie. [IpaBuima mpoekTtupoBaHus (C
nsmerernmamm N 1, N 2)

Cn 267.1325800.2016 3pganus W KOMIUIGKCHI BBICOTHBIE. I[lpaBuia mnpoexkTupoBaHus (C
nameHeHmem N 1)

I[Ipumeuanue - Ilpu MoONB30BAaHMM HACTOSALIMM CBOJOM IIPaBWJI II€JIECOO0PAa3HO IMPOBEPUTH
JNEHCTBUE CCBUIOYHBIX JOKYMEHTOB B WH(OPMAIMOHHOW CHCTEME OOINero TOJh30BaHUS - Ha
obuumanbHom caiTe (enepaabHOr0 OpraHa MCHOJHUTENBHON BIAcTH B cdepe CTaHIapTU3aIMU B CETH
WNuTepHer wim no exxerogHoMy uMH(opManMoHHOMY ykaszarento "HarnmonanpHble CTaHIApTHI", KOTOPBIH
OIMyOJINKOBAaH TI0 COCTOSHUIO Ha | SHBaps TEKyImIero ToJa, W 10 BBITYCKAM E€XEMECSYHOTO
uH(pOpMallMOHHOTO YKa3aTens "HanuoHanbHble cTaHAapThl" 3a TEKyIIUi roa. Eciu 3aMeHeH CChITOYHBIM
JIOKYMEHT, Ha KOTOPBIA JaHa HeJaTHPOBAHHAS CCBUIKA, TO PEKOMEHIYETCS MCIIOJIB30BATh JCHCTBYIOIIYIO
BEPCHIO ATOr0 JOKYMEHTa C YYETOM BCEX BHECEHHBIX B JIaHHYIO Bepcuio m3MeHeHuil. Eciu 3amenen
CCBUJIOYHBIA JOKYMEHT, Ha KOTOpPBIH JaHa JaTHPOBAaHHAS CCHUIKA, TO PEKOMEHIYETCS WCIIOIbh30BaTh
BEPCHIO JTOTO JOKYMEHTa C YKa3aHHBIM BBIIIE TOJOM YTBepkiaeHus (mpunartus). Ecmum mocie
YTBEPKACHHSI HACTOSIIIETO CBOJA IMPAaBWJI B CCHUIOYHBIA JOKYMEHT, Ha KOTOPBIM JaHa JaTHPOBAHHAsS
CCBhIJIKAa, BHECEHO W3MEHEHHUE, 3aTparuBarollee IMOJIOKEHHWEe, Ha KOTOpOE JaHa CChbUIKa, TO JTO
MOJIO)KEHNUE PEKOMEHIYeTCsl MPUMEHSATh 0e3 ydera JaHHOTO W3MeHEeHHs. ECIiM CChUIOYHBIA JTOKYMEHT
OTMEHEH 0e3 3aMEHbI, TO IMOJIOKEHHE, B KOTOPOM JlaHa CChUIKA Ha HEro, PEKOMEHAYETCs MPUMEHSTH B
YacTH, HE 3aTparuBaromieil 3Ty ccbulky. CBeACHHsS O JICWCTBHM CBOJIOB TIPABHII II€JIECO00pa3HO
npoBepuTh B DeneparbHoM HH(DOPMALIMOHHOM (DOH/IE TEXHUYECKUX PETTIAMEHTOB U CTaHIapPTOB.

Wndopmarus 06 n3MEHEHHSX :

Pazoen 3 usmenen ¢ 20 smsaps 2023 2. - UameHeHue N 3
CM. npedbiOywyro pedaKyuro

3 TepmuHbI U onpeneaeHust

B nacrosimem cBoze npasui npuMeHeHs! TepMuHbl 1o [OCT P 58904, TOCT P 58905, FOCT P MCO
17659, TOCT 28548, a Takke clieyIolne TEPMUHBI C COOTBETCTBYIOIIUMHU ONPEeICHUIMU:

3.1 ro¢p: [IpomonbHas niau nmonepeyHas GUTypHas CKIIaJKa CTATLHOTO JIUCTA.

3.2 roppupoBaHHasi cTeHKa: DIEMEHT CBAPHOTO JBYTaBPa C CHHYCOMIAIBHOM, TparenueBUHON
WIN TPEYyroJabHON GpopmMoii rodpos.

4 OcHOBHBIC MOJI0KEHHUsI pacyeTa

4.1 O01He MoJI0KEeHUs

4.1.1 Pacuer cranpHBIX KOHCTPYKIUHI CIEAYET BBINOIHATH 110 METOAY MNPEIEIbHBIX COCTOSTHUN B
cootBercTBUM ¢ [OCT 27751.
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

[IpenenpHBIE COCTOSIHUS KOHCTPYKIMH - TaKWE COCTOSHHSI, IPH IPEBBIINICHUN XapaKTEPHBIX
napaMeTpoB KOTOPBIX IKCIUTyaTaIUsl CTPOUTEIBHBIX O0BEKTOB (3IaHUH M COOPYKEHUH ) HEIOMyCTHUMA.

4.1.2 HopmanbHasi dKCIUTyaTalusi - dKCIUTyaTalus KOHCTPYKIIMH B COOTBETCTBHH C YCJIOBHUSIMU,
NPEIyCMOTPCHHBIMU B  CTPOUTENBHBIX HOpPMax WM 3aJlaHUd HAa TPOSKTUPOBAHME, BKIOYAS
COOTBETCTBYIOIIIEE TEXHHYECKOE OOCIYKMBAaHHE, KalUTAIBHBIH PEMOHT M PEKOHCTPYKIIUIO, KOTOpas
OCYIIECTBIISIETCS 0€3 OrpaHUYCHHI B COOTBETCTBHUU C TEXHOJIOTMYECKHMMH WM OBITOBBIMHU YCIIOBUSIMU;
YYHUTBHIBACT O€30MacHyI0 paboTy Jrojei B coorBercTBUU ¢ [1]; OesomacHyr paboTy oOOpyIOBaHUS U
COXPAHHOCTH OTPAXKITAFOIIUX KOHCTPYKITHIA.

Wndopmarius 06 n3MEHEHHSX:
Ilynxkm 4.1.3 uzmenen c 25 urousn 2019 2. - UameHeHue N 1
CM. rpedbiOywyto pedakuyuto
4.1.3 B cootBerctBuu ¢ Tpeboanusimu [OCT 27751 mpu pacderax CTalbHBIX KOHCTPYKIUH Ha

NEICTBHE COOTBETCTBYIOUIMX HArpy30K HEOOXOAMMO YYUTBHIBATh UX IMpeAeibHbIE COCTOSHUS,
npuBeseHHbIe B Tabivue 1.

Tabauua 1
I'pynma IIpenenbHOE COCTOSIHME
MPEeAEIIBHOTO Bun XapakTepucTuka
COCTOSIHUS
[TepBas [ToTepst Hecymielt ciocoOnocTr | Pazpymienue moboro xapakrepa (Harpumep,
Y BOBHHMKHOBEHUE aBAPUNHON MJIACTUYECKOE, XPYIKOE, YCTAIOCTHOE);
CUTyalnuu - IOTEPs] YCTOMYUBOCTH
ITostHas HEMPUTOJHOCTH K UpesmepHsle geopMaliy B pe3yiabTare
AKCILTyaTaluu Jerpajalun’™ CBOMCTB CTalH;

- Heynpymﬁ CABUI' B COCAUHCHUAX
- KAYCCTBCHHOC U3MCHCHUC KOH(I)I/Il"ypaI_[I/II/I

Bropas CocrosiHust, py NpeBblllieHnH | JlocTukeHue npeaeabHbIX Aedopmariuii
KOTOPBIX HapyIlIaeTcs KOHCTPYKUUU (TpeAeNbHBIN POruo, yribl
HOpMaJibHasl dKCILTyaTalus MIOBOPOTA, OCAJIKA);
KOHCTPYKIWH, HCUEPIIBIBACTCS | - oCTHIKEHHE MPE/IeIbHBIX YPOBHEHt
peCype TOIrOBEIHOCTH NITH KoJIeOaHUN KOHCTPYKIUH, HapyIIaroImuX
HapyniaroTcs yClIoBUA HOpMaJIbHYIO0 paboTy 000pyA0BaHUS UIH
KOM(OPTHOCTH ¢uznonornueckuit KoMQopT AJIs JTIOACH;

- 00pa3zoBaHue TPEIIMH, HE HAPYIIAIOLINX
HOPMAaJIbHYIO IKCIUTyaTaIuio 00beKTa;

- 00pa3oBaHME MECTHBIX BOJIH MTOTEPU
YCTOMYMBOCTH M MECTHBIX JIOKAIIbHBIX OOMSITHH,
HE HapyIIAIONNX HOPMAIBHYIO SKCILTYaTaIUI0
KOHCTPYKIUU;

- CIIBUT B COE/IMHEHUSX;
- IpyTrue ABJIEHUS (HapuMep, KOPPO3UOHHBIE

MOBPEXKACHHUS)
OcoOsble OcoOble Bo3aeHCcTBYUS 1 IIpeBbilIeHNE TAKUX BO3JEHCTBUI IPUBOIUT K
npeeabHbIe CUTyaluu pa3pyLIeHHI0 KOHCTPYKIIHI ¢
COCTOSIHUS KaTacTpo(hUIeCKUMHU MOCIEACTBUSIMU
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

* Jlerpagariusi CBOMCTB CTaJId BO BPEMEHH - IIOCTEIIEHHOE TTOHM)KEHUE YPOBHS IKCILTyaTallHOHHBIX
XapaKTEPUCTUK CTaJIH, MPOIECC UX U3MEHEHHUS B CTOPOHY YXYAIICHHUS] OTHOCUTEIBHO MPOEKTHBIX
3HAYCHUH.

4.1.4 HopmaTuBHBIC 3HAYCHHS HArpy30K, KOI()QHUIMEHTHI HAACIKHOCTH MO Harpyske Y ¢ H
KO3(pPULIMEHTH! COYEeTaHUI HArpy30K JJs ONpEleNIeHUs] MX PACUETHBIX 3HAUYEHUH cllieyeT NPUHUMATh
cornacHo CI 20.13330. Ilpu mpoBepke KOHCTPYKUMH MO MpPEETbHBIM COCTOSHUSM MEPBOM TPyHIIBI

HeoOxoaumo npuHUMaTth Y £>1,0 (32 UCKITIOYEHHEM YCTAJIOCTHOTO Pa3spyIIeHUs] U T€X CIy4aeB pacuera,
KOIJla YMEHbBIIEHHUE MOCTOSHHOM HAarpy3Ku yXyAIIAeT ycJoBHsl paOoThl KoHCTpykuuid). Ilpu mposepke

YCTAIOCTHOT'O pa3pymieHus (BBIHOCIMBOCTH) U MPEACIbHBIX COCTOSIHUI BTOPOU Tpymmbl Y £=1,0.

PacyeTHbIC Harpy3ku, NMPUMEHSEMBIC B pacyeTax IO IMEPBOM TIPyIIe MPEACIbHBIX COCTOSHHIMA,
HA3BIBAIOTCS TPECIILHBIME, a B pacueTax M0 BTOPOU I'PyNIe U Ha BEIHOCIMBOCTD - SKCILTyaTallHOHHBIMU
coriacHo CI 20.13330.

[Mockonsky nipu Y £>1,0 pacueTHble NpeeNbHbIE HArPY3KH IOBTOPSIOTCS PEIKO (HApuMmep, OT
OJIHOTO KpaHa - oauH pa3 B 20 neT; BeTpoBas - oauH pa3 B 10-15 ner; cHeropas - B cpeiHEM OJUH pa3 B
10-12 ner; Ha mepekpbITHsS - oauH pa3 B 15-20 7er), crampHble KOHCTPYKIMHU TpPH IMPOBEPKE IO
MpEACIbHBIM COCTOSIHUSIM TIEPBOM TPYIIbl (32 HCKIIOYEHUEM YCTaJIOCTHOTO Pa3pyIIEHUs) CIETyeT
paccuuTHIBaTh HA OJTHOKPATHOE IEHCTBUE ITUX HArpy30K.

4.1.5 llenp pacuera - HE JIOMYCTUTh C OINPEICICHHOM OOECIEUCHHOCThIO HACTYIUICHUS
MpeebHBIX COCTOSIHUM TEepBOM TPyNIbl WM Mepexoia 3a MpeleibHble COCTOSHUS BTOPOW TIPYIIbI B
TEYCHHE BCEro CPOKa IKCIUTyaTaIlluu 3IaHUA W COOPYKCHHM, a TaKKe B MPOIECCe MX BO3BEACHHS IPHU
MUHUMAJIBHOM PacXo/ie MaTepHaliOB U HaWMEHBIIEH TPYIOEMKOCTH H3TOTOBIICHUS, TPAHCIIOPTUPOBAHUS
Y MOHTaKa KOHCTPYKIIHIA.

4.1.6 Tlpu pacuere HecyIieil CIOCOOHOCTH CEUEHMsI WM DJIEMEHTAa KOHCTPYKIIMH HaumOOJbIIee
BO3MOXKHOE 3a BpeMs OKCIulyaTanmuu (WIM BO3BeIEHHUs) ycuiue F B aleMeHTe OT pacueTHBIX
MpENEIbHBIX HAarpy30K M BO3JCHCTBUN HE [OJDKHO TMPEBBINIATh COOTBETCTBYIOUIEH HAWMEHbIIEH
npeeTbHON HECYIIeH CIOCOOHOCTH S AJIEMEHTA C YYeTOM HaualbHBIX HECOBEPILICHCTB

F<S. (1)

VYeunue F (mpomonbHas W momepedHasl CHUJIbL, M3rHOArolui, KPYTALIMI MOMEHTHI) CleIyeT
oTpeneniTh no popmyie

F=Y 20 F Y 4, (2)

rae ¥ n - Koo pUIMEHT HaaeXHOCTH 1o HazHayenuro (CM 20.13330);

0 - koappuIHeHT MEepexo1a OT HOPMATHBHON HATPY3KHU K YCHIIHIO,
F ni - HOpMaTHBHas Harpy3Ka;

Y fi - ko3 PUIMEHT HAIEKHOCTH 110 HArpy3Ke.
[TpenenpHy0 HECYIIYIO CIIOCOOHOCTH S, COOTBETCTBYIOIIYIO BUY YCHIIHS (CXKATHIO, PACTSKEHHUIO,
CABUTY, U3TUOY, KPYUEHHIO U T.JI.), HEOOXOUMO ONPENENATh M0 PopMmyJie

S=B®R Y /Y m, (3)
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

rae B - KOA(h(ULMEHT, YUYUTHIBAIOIINNA BUJ YCHIIUA, MPEIEIbHOE COCTOSIHUE U PadOTy CTajiH 3a

npenesnom yrnpyroctd (9; Pe; Py, cut.1.);
@ - reomeTpuueckas XxapakTepucTuka ceueHus (A; W);
R n - HOpMaTUBHOE CONPOTUBJICHHE MaTepHaa;

Y ¢ - koo GuLKEHT YCIOBHIA PaOOTHI;

Y m - KO3 PUIMEHT HATEKHOCTH T10 MaTEepUay.

HayanbHpIMM  HECOBEpIIEHCTBAMM  CTaJbHBIX  KOHCTPYKLUHMH  SIBISIFOTCS.  COBOKYIHOCTH
TEOMETPHUECKUX OTKJIOHCHUH (GOpMBI U pa3MepoB, (HaKTOPOB, BIMSIONIMX HA CBOMCTBA CTaIH, W
OTCTYILJIEHUH OT IPHUHATOW PACUETHON CXEMBbI, BO3HUKAIOIIMX IPHU U3rOTOBICHUH, TPAHCIIOPTUPOBAHUU U
MOHTaK€ KOHCTPYKIIHIA.

OCHOBHOE HEPaBEHCTBO METOJA MPEACIbHBIX COCTOSHUN (1) MOXET OBITH MPEACTaBICHO B
dopMe CpaBHEHHUS YYHMTBIBAGMBIX B pacyerax HANpsHKCHUH C WX MPEACIbHBIMH 3HAYCHUSMH,
ycranaBnmBaeMbimu CIM 16.13330.

4.1.7 Tlpu pacyere KOHCTPYKIMH IO TMPEACIbHBIM COCTOSIHUSIM TIOJIHOW HEMPUTOJHOCTH K
JKCIUTyaTaluy, nepeMelneHus (aegopMainuu), COOTBETCTBYIOLIME PACUETHBIM 3HAYEHUSAM NpeAeiIbHBIX
Harpy30K M BO3JCHCTBUM, HE JOJDKHBI IPEBbINIATh IPEACIbHBIX 3HAYCHUM IEPEMEILICHUN
(redopmanuii), ycTaHaBIMBAEMBIX B HOPMATHUBHBIX JIOKYMEHTaX II0 YCJIOBHUAM HEOO0XOAUMOCTH
IpeKpaIeHus SKCIUTyaTalliy B CBSI3M ¢ KaY€CTBEHHBIM HAPYIICHHEM IeOMETPUIECKON (OPMBEI.

YcnoBus pacyera Mo mpeesibHBIM COCTOSHUSAM MOJTHON HETIPUTOJAHOCTH K AKCIUTyaTalllH CJIETyeT
MPEICTaBISITh B (DOpME MTPOBEPKU YCHITUI MU HANPSDKCHHUN (Kak MPH pacueTax HECyIIed CrocoOHOCTH),
OTpeieNIIeMbIX C YYETOM Heynpyrux aedopmariuii; ata popma npunsata B Cl 16.13330.

4.1.8 Ilpu pacuere KOHCTPYKUHH IO MPEIEIBbHBIM COCTOSIHHSIM BTOPOM TPYIIBI HMEpEeMEIICHHUS,
napamMeTpbl KOJeOaHW M W3MEHEHUs TIOJIOKEHHUS OT pPAaCUYETHBIX OKCIUTYyaTallUOHHBIX Harpy30K

("HopmartuBHBIX" 0 CIM 16.13330, mockonbky B GonbiuHCTBe ciaydaeB Y +1,0) HEe HODKHBI MPEBBINIATH
IpEeJeNbHO JOIMyCTUMBIX 3HAUEHHUH 3TUX NMEpeMelleHUi WIN yKa3aHHbIX [apaMeTpOB, YCTAHOBJIEHHBIX B
CII 16.13330 u B 1pyrux HOPMaTUBHBIX JOKYMEHTaX, T.€.

f<(FulY ), (4)

rac f- MNEpEMCIICHUA WU TapaMCETPbI KOJICOaHMH M H3MEHCHUS ITOJIOKCHHSA, BO3HHUKAKOIIUEC B
KOHCTPYKIHAX OT ﬂeﬁCTBHH PaCUYCTHBIX SKCIUTYAaTAlIUOHHBIX HArpy30K;

Y n - KO3 uUIMEHT HATEKHOCTH IO OTBETCTBEHHOCTH 1m0 [OCT 27751;

fu - TmpemenpbHO — JOMYCTHMBIE — 3HAYEHUS OTHX  MEPEMEUICHWH WIM  [apaMeTpoB,
periIaMeHTHpyeMbIe TPeOOBaHUSMI HOPMAITBHOW IKCILTyaTaIliH.

[lpn ycTaHOBIEHMM HOPMATHBHBIX 3HaueHWH fy YYHMTBHIBAIOTCS HOpPMalbHBIC YCIOBHUS IS
npeObIBaHus  JIOJeil, paboTa TEXHOJIOTMYECKOTO O0O0OpYJIOBaHMS, COXPAHHOCTh  OTpakIaoLIUX
KOHCTPYKIUH.

4.1.9 BpIOOp pacueTHBIX CXeM, UCXOJHBIX MPEANOChUIOK M JOMYyIIEHHH HEOOXOAUMO ONpenensiTh
Ha OCHOBE TMPHUMEHSEMOrO0 MeToaa pacdera. [Ipy WCHONB30BAHWU  BBIYHACIHTEIBHOW TEXHUKHU
HEOOXO/IMMO YUYUTHIBAaTh JIEHCTBHUTEIbHBIE YCIOBHS pabOThl KOHCTPYKLUMH M pacCUMTHIBATh HX Kak
€/IMHBIC TIPOCTPAHCTBEHHBIE cuCTeMbl. [Ipy GONBIIMX MposieTaX WM BBICOTE 3IaHUS U COOPYKEHUS, TPH
MEMOpaHHBIX MOKPBITUSAX W T.II. YYUTHIBAIOTCA HEYNpyrue naegopMmanuu craid, AeGopMupoBaHHBIE
CXEMBI U TeOMEeTpUYECKasi HETMHEHHOCTb.

[TpuOnmkeHHble MeToNbl pacueTa M 0oJjiee MPOCTbIe pacueTHbIE CXEMbI, OCHOBAHHbBIE Ha
pa3eleHUN EIUHBIX INPOCTPAHCTBEHHBIX CUCTEM HA IIJIOCKUE KOHCTPYKLUHMHU U OTACIIBHBIE DJIEMEHTHI,
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cleyeT NPUMEHATh NpU Y4YeTe OCOOCHHOCTEH B3aMMOJCHCTBHUS 3JEMEHTOB CTaJbHBIX KOHCTPYKIIMA
MeXIy coboii u c ocHoBaHueM. llpeamoureHue ciexyeT OTHAaBaTh METOJaM pacyeTra CTaIbHBIX
KOHCTPYKUUH KaK €IUHBIX POCTPAHCTBEHHBIX CHCTEM.

4.1.10 IIpm ynpyrux npedopMmanusx CTaId IS CTAaTUYECKH HEOMNPEICTUMBIX CTEPIKHEBBIX
KOHCTPYKLIMH pacyeTHbIE YCWIIHSA CIEIyeT ONpelensTh Mo HenehOopMHpOBaHHOW cxeme. Pacuer Ha
YCTOMYMBOCTh OTJAEJBHBIX CTEPKHEHM TMpU JACUCTBUM HJTHX YCWIHW CJlEAyeT BBIIOJIHATH 110
ne(OpMHUPOBAHHON CXEME C yUYETOM HEYNPYyrux Aedopmariuii.

[Tpu yuere ¢uzmveckol HETUHEHHOCTH paOOTHI CTAM MPU AHATUTHYECKUX WM YHCICHHBIX
pacderax, quarpaMmy ee paOoThl cieayeT MpuHUMaTh 1o Tabauue B.9 u pucyHky B.1 (mpunoxkenne B)
CII 16.13330.2017. B yka3aHHO# Tabymiie TpUBEACHBI 000OIIEHHBIE TAHHBIE JISI BCEX MCTIOJb3YHOMIMXCS
B CTPOUTENIbCTBE CTANCH. YUeT pa3BUTHA IUTACTHYECKUX JeOpMaLnii BBIOJIHIECTCS B COOTBETCTBHH C 4.4,

4.1.11 Pacuderbl 3JIEMEHTOB CTEP>KHEBBIX M OAJOYHBIX KOHCTPYKIUH, a Takke IUIACTHHOK,
0o0pa3yronmMx ce4eHue, Mpu ydeTe HEymnpyrux aedopmanuii craau cienyeT BBIIONHATH (TP MaJIOCTH
MEepEMENICHUI) € HCIOJIb30BaHUEM MPUOIMKEHHOTO BBIPAKEHHS I KPUBU3HBI (T.€. Ha OCHOBE
r€OMETPUYECKH JIMHEHHON TEOpHUH).

[Ipu 3TOM cieayeT NPUMEHSITh TEOPHIO MANbIX YIPYTOIJIACTUYECKUX Aedopmanuii mpu mpocTom
Harpy»XEHUU WM UCTIOIB30BaTh MOJIEb )KECTKOIUIACTUYECKOTO Tea.

4.1.12 Tlo cBoeil (u3uveckold NPUPOJE CTPOUTEIBHBIC CTAIU SIBISIOTCS YNPYTOMIACTHYECKUM
MaTepHaJIOM C Pa3IUYHBIMHU 3aBUCUMOCTSIMHU MEXIY AedopMalusMi U HAMPSHKEHUSAMH TIPU HArpy3Ke U
pasrpy3ke. OfHaKo MpH MPOBEPKE KOHCTPYKIMH IO MpEAeNbHBIM COCTOSHHUSM IE€PBOM TIpyHIbl Ha
OJIHOKPAaTHOE JCHCTBHUE PACUYETHBIX MPEAETbHBIX HArpy30K MPUMEHSEMbIC CTald paccMaTpHUBAIOT Kak
HEJIMHEHHO YNpPYyTUd Marepuas, XapaKTepU3yHOUIMHCA OAHOW M TOW K€ HEIUMHEHHOM WiH
KYCOYHO-JTMHEHHON 3aBUCUMOCTBIO MEXAy AehopMaIusiMi U HAIPSHKEHUSIMU TIPU HArpy3Ke U pasrpyske
(pucyHok 1, kpuBast OBAB).

0 £

Pucynox 1 — 3aBHCHMOCTL MeXAY HANPSKEHHAMH H JedopManHsiMu NpH HAarpyxeHnnn OA u
pasrpyske AJs ynpyromnjacTudeckoro marepuaia AC, 1as HeanHeiiHo ynpyroro matepuana AB

Ecnmu B mponiecce pedopMupoBaHrss KOHCTPYKIIMH B HEKOTOPBIX €€ YaCTSIX MOSBUTCA YaCTUYHAS
pasrpy3Ka, TO JKECTKOCTb CHCTEMbI B ILIE€JIOM JIOJDKHA YBEJIMYHMTHCA. B CBSA3M € 3TUM MpUHSATas
3aBUCUMOCTh TIPUBOJUT K HEKOTOPOMY 3amacy HEeCyIel CIOCOOHOCTH, YTO TMO3BOJSET B MPAKTHUYECKUX
pacyerax HaJeKHO I0JIb30BaThCS MOJIENIbIO HEJIMHEMHO YIIPYroro Marepuaia.

4.1.13 TIpyn BO3MOXHOM YOBIBAaHMM HAarpy3oK, a TakXe IpH MOBTOPHO-TIEPEMEHHON Harpyske
aHAJIM3 T[IOBEJCHUS CTAJbHBIX KOHCTPYKIMI 3a MpeNenoM YIPYroCTH JIOJDKEH OCHOBBIBAThCS Ha
MCIIOJIb30BAaHUU MOJIENM YIPYTOIUIACTUYECKOTO MaTepualla € PAa3IMYHBIMU 3aBUCHUMOCTSMHU MEXTY
nedopmanuaMu U HaPsHKSHUSIME TIPU HArpy3ke U pasrpyske (pucyHok 1, kpuBas OBAC).

4.1.14 Pacuer cCTanpHBIX KOHCTPYKLIMN M HX 3JIEMEHTOB HAa YCWJIUS OT ACHCTBHSI BHEIIHUX
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Harpy30K HEOOXOAMMO BBIIOJHATH C MCIIOJB30BAaHMEM I'€OMETPHUUECKUX TUIOTE3: IJIOCKUX CEYEHHH,
CEKTOPHAJIbHBIX IUIOIIAJAEH U IPSIMBIX HOPMAJICH.

4.1.15 Tlpu pacuere CTaNbHBIX KOHCTPYKIIMH M WX 3JIEMEHTOB C YYETOM BIIMSIHUS COOCTBEHHBIX
ocTaTouHbIX HampsokeHuit O ¢ (OT cBapkW, MPOKATKH, XOJOJHOM MpPaBKH W T.1.) CIEAYET IMPUMEHSTH

rumnoresy o0 anrebpanuecKkoM CYMMHPOBAHHMHU YCIOBHBIX aedopmanuii € =0 /E ¢ mepopmanusMu ot
BHelIHel Harpy3ku (E - Monynb ynpyroctn).

4.1.16 HanexxHOoCTh WM HSKOHOMHYHOCTH CTaJbHBIX KOHCTPYKUHUH JOJDKHBI OBITH OOECIIeUeHBI
OJIHOBPEMEHHBIM BBITIOJIHEHUEM TPeOOBaHUI K BBHIOOPY MaTepuaioB, pacdeTaM M KOHCTPYHPOBAHUIO (a
TaKXe U3TOTOBJICHUIO K MOHTAXKY).

4.1.17 Ilpu npOEKTUPOBAHUY CTATBHBIX KOHCTPYKIIHHA 1M0A00P CEYeHU HEOOXOAMMO BBIMTOIHSATH C
Y4E€TOM TEXHHKO-3KOHOMHYECKOrO0 OOOCHOBAaHHUS MPUHUMAEMOTO MPOEKTHOTO PEIICHHUS, ACHCTBYIOLIETO
copTaMeHTa, mpuMeHeHHs S((EKTUBHBIX MApOK cTayei, npoduiei, yHuOUIUPOBAHHBIX THIIOBBIX MU
CTaHJapTHBIX KOHCTPYKIIMA, a Takxke apyrux Tpedosanuii ClM 16.13330.

4.2 IlpeaesibHbIE COCTOSIHUS CTATbHBIX KOHCTPYKIM

4.2.1 MeTtoapl IPOBEPKH CTAIBHBIX KOHCTPYKIMU IO TMPEAETHHBIM COCTOSHUSM, KIaCCUPUKAIHS
KOTOPBIX IpuBeAeHa B Tabsnvue 1, pa3paboTaHbl C yuyeTOM CBOWCTB cCTajed, HAa3HAYEHUS M YCIOBUH
9KCIUTyaTallui KOHCTPYKLUH, BU/a UX PabOThI, XapakTepa BHEIIHUX HArpy30K M BO3JEHCTBUI, a Takxke
TEXHOJIOTUH U3TOTOBJICHHUS U MOHTAXA.

4.2.2 ITlnactuyeckoe pa3pylIeHHE 3JIEMEHTOB M KOHCTPYKLUH CONPOBOXAAETCS 3HAYUTEIbHBIM
pa3BUTHEM IUTACTUYECKUX AedopMaluii, T.e. cTaab paboraeT B 061acTi 1eOpPMUPOBAHUSL.

[Tpu BbIMONHEHHH pacyeTOB KOHCTPYKLMH Ha OCHOBE MJICAIM3UPOBAHHOM YIPYTOIUIACTHYECKON
(ITpanaTis) uiam )KECTKOIUIACTUYECKOUM JuarpamMm o0s1acTh AepOPMUPOBAHUS CTAIM HE YUUTHIBAETCS.

B cootBerctBun ¢ Cl 16.13330 npoBepKy MIaCTUYECKOr0 pa3pylIeHUss HEOOXOAMMO BBITOIHATD

IpH pacyere Ha MPOYHOCTH CIEAYIONINX IEMEHTOB U3 IUIACTHYECKUX craineil ¢ otHomeHuem O /O y>1.3
(rme Oy - BpemeHHOE compoTuBieHHEe, 0003HauaeMoe O p MO HANMOHAJIBHBIM CTAHIAPTaM Ha CTalb,

Gy - mpenen TexydecT, o0o03HayaeMmblii O T MO HAMOHAJIBHBIM CTAHIAPTAM Ha CTallb), HECYIIHX
CTaTMUYECKYIO Harpy3Ky:

a) pacTSAHYTHIX, HOPMaJbHas AKCIUTyaTallsl KOTOPBIX BO3MOKHA U IOCIJIE JOCTUKEHHUS METAIIOM
npezena TEKyd4ecTH (HEKOTOpble THIbI JIMCTOBBIX KOHCTPYKIMH, B OCHOBHOM, C PaBHOMEpPHBIM
pacnpenesieHneM pacTATUBAIOUINX HANpsyKEHUI: JTUCTOBBIE HACTUIIBI, OT/AEIbHBIE BUIBI TPyOOIPOBOIOB
U pe3epByapoB C yUETOM OIIbITa UX IKCILTyaTaIlH);

0) cedeHuid, ociabJIeHHBIX OTBEPCTUSAMHU AJii OONTOB, B OOJNTOBBIX KOHCTPYKLHUSAX, a TaKXkKe B
MecTax CTHIKOB, BHIIIOJHEHHBIX Ha 00JTax (KpOMe KOHCTPYKIUI Ha BBICOKOIIPOYHBIX O0NITaX);

B) PaCTSHYTHIX OJIMHOYHBIX YTOJIKOB, IPUKPETIIEMBIX OJTHOM MOJIKOW OOaTaMu;

I') CTEHOK nep(OopUpOBaHHBIX OAJIOK.

[TnacTuyeckoe pazpymeHue yduTbiBaetcsi coriacHo CI 16.13330 Ttakke mpu yCTaHOBIECHUU
pacUeTHBIX CONPOTUBIIEHUHN CBAPHBIX U OOJITOBBIX COETUHEHUH.

K mmactudyeckoMy paspyLIEHUIO CIEAYeT OTHOCHUTH NPEIEIIbHBIE COCTOSHUSA KOHCTPYKLUH IpH
MOBTOPSIOUINXCS HArpy3Kax M0 yCIOBHUSIM MePEMEHHON TEKY4YECTH U MPOTPECCUBHOTO PA3PYIICHHUS.

4.2.3 Xpynkoe paszpylIEHHE MNPOUCXOIUT P HOMHUHAIBHBIX HANPSDKEHWUSX, MEHBIIUX YEM
npejen TeKy4ecTd B 3JIeMEHTaX 3HaYMTeNbHOM TOoMUHbI (s > 10 MM), IpH KOHLIEHTpAIMK HaNpsLKEHUH,
HU3KMX TEMIepaTypax WM YAAPHBIX BO3AECUCTBUAX, WU NPU OJHOBPEMEHHOM IEHCTBHM YKa3aHHBIX
(bakTopoB.

10.03.2025 Cucrema TAPAHT 10/251


https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0

Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

B cootBercTBum ¢ Cl 16.13330 ciocoOHOCTh CTAIbHBIX KOHCTPYKITUH MPOTHUBOCTOSTH XPYIKOMY
pa3pyluleHHIo clieyeT oOecrneuuBaTh BBIIOJIHEHHEM TpeOoBaHMI K BBIOOpY cTajieil, MPUMEHEHHIO
COOTBETCTBYIOIIUX KOHCTPYKTUBHBIX pEIICHUN, TEXHOJOTHH OO0pabOTKM jAeraneii u oOpa3oBaHMs
OTBEPCTHUIA.

4.2.4 VYcranocTHOe pa3pylIeHHE COMPOBOXKAACTCA OOpa3oBaHMEM M pPa3BUTUEM TpPEIIMH B
pe3yyibTare MHOTOKPATHO TMOBTOPSIOIIUXCS CHIJIOBBIX BO3JCUCTBUN OT IMOJBHIKHBIX, BUOPAIMOHHBIX U
JPYTUX NEPEMEHHBIX HArPy30K, IPUIIOKEHHBIX HEITOCPEACTBEHHO K KOHCTPYKIUSM.

[IpoBepka sTOr0 mpeaeNbHOrO coctossHus corimacHo CI 16.13330 BeIMONHSETCS pacueToM
3JIEMEHTOB KOHCTPYKIMM Ha YyCTalIOCTh B Mpeaerax ynpyrux aedopmanuii craim npu JeicTBUU
pacueTHBIX HKCIUIyaTallMOHHBIX HArpy30K C YYETOM XapaKTePUCTHK CTaJleld, BHJA HAIPSDKEHHOIO
COCTOSIHUSI, KOHCTPYKTUBHOW CXEMBI y3Ja WM COCIMHEHMS, TEXHOJOTHMH OOpabOTKH [eTaiu, BHIA
Harpy3KH U 4HCJIa IUKJIOB HArpy>KEHUM.

4.2.5 TloTepst ycTOMYMBOCTH (POPMBI HITH TIOJTOKEHHUS XapaKTEPU3YETCsI TEM, YTO KOHCTPYKIIHSI HITH
JJIEMEHT YTPAauMBaIOT CHOCOOHOCTh COXPaHATh CBOE PABHOBECHOE COCTOSIHHE, COOTBETCTBYIOLIEE
JICHCTBYIOIIMM IIPY STOM BHEIIHUM HAarpy3kam U BO3JCHCTBUSAM.

[TpoBepky ycToiunBOCTH (OPMBI WIM MOJOKEHUS CIEAYET BBIOJHATH JJsl CUCTEMBbI B LIEJIOM U
JUISL €€ OTJICNIbHBIX 3JIEMEHTOB.

B cootrBerctBum ¢ CI 16.13330 mpoBepka MOTepU YCTOMYMBOCTH (POpPMBI 3aKIO4YaeTcs B
YCTQHOBJICHMM MAaKCUMAaJbHOI'O 3HAUEHHs] HArpy3Kd, KOTOpas MOXET ObITb BOCIPHUHSITA 3JIEMEHTOM,
UMCIOIIMM HaJalbHbIE HECOBEPIIEHCTBA, IPU pacueTe ero mo aeGOopMUPOBAHHON CXeMe C yYeToM
HEeYNpyrux aedopmanuii CTaiu.

PacueT Ha yCTONYMBOCTD M/1€AJIbHOM CHUCTEMBI MJIM 3JIEMEHTOB B IpeJieiax ynpyrux aedopmanui
ucnionb3oBad B Cl 16.13330 mpum ompeneneHHH pacyeTHBIX JJIMH CHKATBIX CTEP)KHEH, yCTaHOBICHHU
NPUBEJICHHON I'MOKOCTH CHKAaTBIX CKBO3HBIX CTEPKHEH, MPOBEpKe OallOK HA OOIIYI0 YCTOWYMBOCTD U T.1I.

4.2.6 Ilepexon KOHCTPYKIMHM B HM3MEHSIEMYIO CHCTEMY XapaKTepu3yeTcs IpEeBpaIleHHUEM €€ B
KMHEMATUYECKH MEXaHM3M, Y KOTOPOT'0 BO3MOXKHOCTH M3MEHEHHUS (DOpPMBI B HANpPABICHUU JEHCTBUS
Harpy3KH He OrpaHHuYeHa HUKaKUMU CBSI3SMHU.

4.2.7 llpenenbHOE COCTOSHHE B pe3yJbTaTe TEKY4YeCTH Marepuaia, HEYNpYyruX CIBUITOB B
COEJMHEHUSX, KaueCTBEHHOTO HM3MEHEHUs KOH(UIypalluu O3Ha4yaeT Nepexo] KOHCTPYKIHMH B Takoe
COCTOSHME, KOIJla IIpU COXpaHEHMM OoOlel Hecyled CHoCOOHOCTH HEOOXOAMMO NPEKpPaTUTh
9KCIUTyaTallMi0 KOHCTPYKIMM B CBSI3M C CYIIECTBEHHBIM HapyIIEHHEM TIe€OMETpUYecKOod (OpMbI U
BBIMIOJITHUTh PEMOHTHbIE pabOThl MO 3aMEHE WM BOCCTAHOBJIEHHIO KOHCTPYKLIMH. YKazaHHOE
IpeJebHOE COCTOSIHME, KaK M MOTeps Hecyledl CIOCOOHOCTH, OTHOCHTCS K TIE€pBOM TIpymnme U
IPOBEPSIETCS Ha JICHCTBHE TEX YK€ PaCUETHBIX MPEAEIbHBIX Harpy30K.

B omnmume or Hecymieil crnocoOHOCTH, KOrja KPUTEPHUSIMHU TNPEAEIbHBIX COCTOSIHUM SBIISIOTCS
CHJIOBBIE (haKTOPHI (MJIM HArpy3KH) W BBIMOJIHSAETCS MPOBEpPKA YCWIIMKA WIM HANpPSHKCHUH, A MOJTHON
HEIPUTOJJHOCTH K 3KCIUTyaTallUH MPEEIbHbIE COCTOSHUS KOHCTPYKIMH IPH COXPaHEHUM WX HECyIleu
CIOCOOHOCTH IO CYIIECTBY JOJDKHBI OIICHMBAaThCS HA OCHOBE Je(POPMALMOHHBIX KpPUTEPUEB -
OTrpaHMYEHUN MepeMeleHnid win qedpopManuii KOHCTPYKIHM, paboTaromMX 3a NPeesioM YIIPYToCTH.

[TpoBepka paccMaTpuBaeMOro MpeNeIbHOTO COCTOSHHS BBIMOJHAETCS B TPAaTUIMOHHON (opme
CpaBHEHHUSI HaIPsLDKEHUHN (YCHITHIA).

4.2.8 IlpenenbHble COCTOSHHA IO OrPAaHUYEHHUIO IE€PEMELIEHUM, CABUIOB B COEAMHEHMSX,
KoJie0aHUN M W3MEHEHHUs IOJIOKEHUS KOHCTPYKIMH M 2JIEMEHTOB (BTOpas TPYIIA) XapaKTepU3YIOTCS
TEM, 4YTO HAPYIIAIOTCS YCIOBUS HOPMAJIBHOW OHKCIUTyaTalliM, CBSI3aHHBIE C TNpeObIBAaHMEM JIIOJICH,
paboTO TEXHOJIOTHYECKOro 000pyA0BaHUS U COXPAHHOCTHIO OIPaXAAIOIINX KOHCTPYKITHH.

3HaueHus YyKa3aHHbIX J1e(OpPMALMOHHBIX BEJIMYMH, ONpENeNseMble pacyeToM B Ipenenax
ynpyrux aedopmMaruii ctamy, He JOJDKHBI IPEBBILATH IPENeNbHbIX 3HAuY€HUH, ycTaHOBIEHHBIX Cll
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20.13330.

B oTnmume ot mpenenbHBIX COCTOSHUN MEPBOW TPYMITBI, BO3MOKHOCTh HACTYIUICHUS KOTOPBIX HE
JIOITyCKAETCsl CUCTEMOM YacTHBIX K03()(HIIMEHTOB MeTO]a peAeTbHBIX COCTOSIHUHM, ycTaHOBICHHbIC Cll
16.13330 myst BTOpOM TpYMIBI MPEAC/IbHBIC 3HAYCHHsI TEPEMEIICHUH WIM TapaMeTpoB KoJeOaHUW u
U3MCHCHUSI TIOJIOKCHHSI KOHCTPYKIIMH JOCTUTAIOTCS (HO HE MPEBOCXOJAT) B IMpoiecce paboTh
KOHCTPYKIIUH TP IEHCTBUU PACYCTHBIX SKCIUTyaTallMOHHBIX HArpy30K.

4.3 Yyer ycioBuii padoThl 1 HA3HAYEHUSI KOHCTPYKIHUI.
KosdpuumeHTHI HAIEKHOCTH U YCJIO0BHIT padoThI

4.3.1 JlocTrkeHHEe MaTepralioM BPEMEHHOI'O COIPOTHBJICHHS O3HAYaCT ITOJIHOC Pa3pyLICHHE €ro
CO BCEMH HEIOMYyCTHUMBIMHU MOCIEACTBHSIMH. [109TOMY HEHACTYIIEHUE ITOTO COCTOSIHHS JIOJDKHO MMETh
OTHOCHUTEIIHO OOJBIIYyI0 00ecreueHHOCTh, uTo fgocturaerca B Cl 16.13330 BBenenuem koardduimeHta

Hagexunoctd Y y=1,3. D10oT KO3PPUIMEHT MMEETCs B pacyeTHBIX (GopMyJsiax Uil HPOBEPKH 3JIEMEHTOB
KOHCTPYKLUH, PacCUMTHIBAEMBIX HA MPOYHOCTb C MCIIOIB30BAHHUEM PACUETHBIX CONPOTHBIECHUNH Ry, a
TaK)Ke YYTCH NMPU HA3HAYECHUU PACUETHBIX CONMPOTUBIICHUI I CBAPHBIX U OOJNTOBBIX COSAMHEHUN.

[puHsATOE 3HaucHHe Kod(hduimenTa Yy oOecreunBaeT BO3MOKHOCTh HAJIEKHO HCIIONL30BaTh B
pacderax awarpamMMmbl pabOThI CcTalieli B 30HaX Oombmux aedopmaruii. Ilpu 3tom mist Hamboee
pacrpoCTpaHEHHBIX ~ MAaJOYTIEPOAUCTBIX IUIACTUYHBIX CTaleld auarpamMmma paboThl MpU  3TOM

WCIOJIB3YETCsl 10 3HAYEHWH OTHOCHTENBHBIX yuInHeHud € =4%-5%, YTo XOpOLIO COTJIacyerTcs C
9KCIIEPUMEHTAIBHBIMU JAHHBIMH.

4.3.2 ]Jlns yuera CTENEHH OTBETCTBEHHOCTH 3JaHUH M COOpPYKEHHH BBeAeH Kod(hduumeHt

HAJIeKHOCTH TI0 OTBETCTBEHHOCTH Y n. 3HaueHwe KOd(D(HUIMEHTA OIMpPENeNAeTCS B 3aBUCHMOCTH OT
YPOBHSI OTBETCTBEHHOCTH 37[aHMA MM coopyxkeHus. B T[OCT 27751 mnpuHATBL TpU ypPOBHSA

OTBETCTBEHHOCTH, JUII KOTOPHIX MHHHMAaJbHOE 3HaueHHWe Y n paBHO: JJIs MOBBIIIEHHOrO ypoBHs - 1,1;
JUTSE HOpMaimsHOTO - 1,0; 1i1st moHmxkenHoro - 0,8.

Ha ko3 urpeHT HaIeKHOCTH 10 OTBETCTBEHHOCTH Y n CIIEIYET YMHOKATh pAaCUETHBIE 3HAYEHUS
HArpy30K, YCHJIMH WJIM HHBIX BO3JeHcTBUU [cM. dopmyny (2)] u AenuTh TpeAeibHbIC 3HAYCHUS
HepeMEIIEeHHI MapaMeTpoB KOJIeOaHUi M H3MEHEHHs IOJIOXKEHUST KOHCTPYKImid [cM. dopmyny (4)].
[IpenenbHble 3HAUYEHUS HECYIIEH CIIOCOOHOCTH S, ompezensieMoi mo dopmyne (3), ciemayer ACTUTh Ha

koaddunment ¥ p.
4.3.3 OcobeHHOCTH AEHCTBUTENBHOM pabOThl CTANH, SIIEMEHTOB KOHCTPYKIIMM M UX COCTHHCHHUIA,
UMCHOIIIHNEC CUCTEMAaTUYECKUHU XapaKkTep, HO HE OTpaKa€MbI€C HEIMOCPCACTBCHHO B pacy€Tax, YUUTBIBAIOTCA

B C1 16.13330 koaddurmentamu ycriosuii paboTer Y ¢ A71s yuera:

a) YIpPOILEHHUS PACUETHBIX CXEM MpPU pacueTax Ha OOMIYI0 YCTOMYMBOCTH CIUIOIIHBIX OajoK,
KOTOPBIE PACCUUTHIBAIOTCS KAaK UJCAIBHO YIPYTHe CUCTEMBI, a TAKXKE CKATBIX JIEMEHTOB U3 OJMHOYHBIX
YTOJIKOB, MPUKPEIUISIEMBIX OJHOW MOJKOM M PACCUMTHIBAEMBIX KaK LIEHTPAJIBHO CXKATBIE, XOTS CXEMa HX
paboThl COOTBETCTBYET BHELIEHTPEHHOMY CXKATHIO;

6) (I)aI(TI/I‘-ICCKI/IX 3HAYEHMI HayalbHBIX I/ICI(pI/IBJ'ICHI/Iﬁ CKaTbIX COCTABHBLIX 3JICMCHTOB TaBPOBOI'O
CCUCHUA M3 YTOJIKOB, B KOTOPBIX B CBA3HM C HCCUMMCTPHYHBLIM PaCIIOJIOKCHHUEM IMBOB IIPpHW IIPUBAPKE
IMPOKJIIaJOK MCKIAY YIOJIKaMU Ha4aJIbHBIC UCKPUBJICHHUS ITPCBLIIAOT YUUTBIBAEMBIC B paCUYCTaAX;

B) BO3/ICUCTBUS HA KOHCTPYKIMHM OOJILIINX MOCTOSIHHBIX U JJIMTENBHO JEUCTBYIOIIMX BPEMEHHBIX
Harpy3oK, IPUBOJSAIINX B MPOLECCE DKCIUTyaTallMM K BHICOKOMY YPOBHIO HAIIpSDKEHHMH, HE3HAYUTEIBbHOE
IIPEBBILICHUE KOTOPOTO BBI3BIBAET ONACHOCTb HACTYIUICHUS IPEAEIIBHBIX COCTOSHUN IIEPBOM TPYIIIIHI;
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F) JIOKAJIbHOT'O ITOBBINICHHA IMPOYHOCTHBIX CBOMCTB CTalli BO3JE OTBepCTI/Iﬁ IIpyu pacueTe Ha
IMPOYHOCTH CC‘ICHI/II\/JI, oc1a0JIEHHBIX OTBCPCTHUAMU JIA 00JITOB.

[TonpoOHBbIe pa3bsiCHEHUsI 3TUX TpeOOBaHUI MPUBECHBI B pa3zaesne 7.

4.3.4 Ilpu pacueTax GOJNTOBBIX COEIUHEHUHN KOAPDOUIMEHTHI YCI0BUi paboThl ¥ b BBEIEHBI JIJISL:
a) ydyera HEpaBHOMEPHOCTH pabOThl OOJITOB B MHOIOOOJITOBBIX COEAMHEHUAX Ha OOJTax Kiacca

tounoctu B (Y 1=0,9);
0) HUCKIIOUEHHS BO3MOXKHOCTH paspylIEHHs COEAUHSIEMBIX DJIEMEHTOB IIPH YMEHBIIEHHBIX

PacCTOSTHUSIX MEKIy O0JITaMHU M OT Kpast 3jeMenTa 10 onmmkaiimero orsepetus (Y 1=0,80 u Y 1=0,75).
[lpu pacuerax OOJTOBBIX COEOMHEHUN (BKJIIOYash OJHOOOJITOBBIE) CIEAYeT YYHUTHIBATH

k02 Gunments ycaosuii pabotsl Y ¢ B coorBerctBuu ¢ CM 16.13330.

4.3.5 Koapdunumentsr yciouii pabotsr Y b(Y b)<l 0oXHOBpEMEHHO ydYHMTBHIBATH B pacueTrax He
CIIe/TyeT.

4.4 Oco0eHHOCTH pacyeTa CTAIbHBIX KOHCTPYKIHH € y4eTOM Heynpyrux jaegopmanuii

4.4.1 VYuer wHeynpyrux nedopManuii 3a CUET UCIHOJIB30BaHUS JBYX BHJIOB PACUCTHBIX
conpotuBiieHuit cranu Ry, Ry U ycnoBus orpaHuyeHus MIacTUYECKUX JePopMaliii B CEUCHUSX UMEET
CBOM OCOOCHHOCTH TIO CpaBHEHHUIO C paHee NPHUMCHSBIIMMHUCA METOJaMH pacdeTa CTaJIbHBIX
KOHCTPYKUHUH.

442 Bsenenwe B pacyerhl Kodhdumuenta HagexHoctd Y y=1,3 B 3HAYMTEIBHOU Mepe
OrpaHUYMBAET 00JIACTh UCIOJIb30BAHUS 1UarpaMM paboThl cTaleil.

JIy1st MaJoyTIepOIUCTRIX MIacTHUHbIX craneit [0 y=220-240 MIla (2450 xrc/cm?)] ¢ OTHONIEHHEM
G /0 y=15-1,7 npu pacuere pacTSIHYTHIX DSJIIEMCHTOB CIIEAyeT YYHUTHIBATH 3HAYMTEIBHOE Pa3BUTHE

Heynpyrux aedopManuii W Jaxe IEpexoj] B CTAJHI0 CaMOYNMpPOYHEHHUs J0 3HaueHuil €=4%-5% (cMm.
4.3.1).

Jlnst craneit Beicokoit mpournocty [0 y>600 MITa (6100 krc/cm ?)] ¢ otHomennem O /O y=1,15-1,20

BBesienre Kooddurmenta Y (=1,3 mpuUBOAMT K TOMY, YTO, B CBs3M ¢ Oam30cThi0 3HaueHwuit Oy u Oy,
pacuer OyaeT BBINOJHATHCS B Tpeaenax ynpyroctd. [Ipw 3ToM yder Heympyrux aedopmarmii mpu
pacderax pacTSHYTBIX SJIEMEHTOB HE JOMYCKAECTCS.

4.4.3 BpeMeHHOE CONPOTHBIICHUE NPHU PACTSDKEHUU XapaKTEPU3YeT IMOJIHOE pa3pylleHUE CTaju.
[Tpu oceBoM ckaTuu CTallb pa3pylIUTh TPYAHEE, TOATOMY B UCKIIOUUTENBHBIX CIydyasX paboThl CTalu Ha
CXKaTUC B pacCuCTax IOABIAIOTCA BBICOKHEC HAIPSKCHUA, OIM3KUE K BPEMCHHOMY COITPOTHUBJICHUIO
(HampuMep, IpU CMITHUHU TOPLEBOM MOBEPXHOCTHU MPU HATTMYUH IPUTOHKH).

B ocranpHBIX ClIydasx OCCBOTO CXKaTugd pacdeT Ha MNOPOYHOCTL JJICMCHTOB U3 crajien c

oraomreranem O /0 y=15-1,7 cnemyer BBIMOIHATD TaK e, KaK MPU PACTSIKECHHUH.

B TO e BpeMs Il CHKAThIX 3JIEMEHTOB U3 craneil ¢ otHomenuem O /O y=1,15-1,20, B oTinune
OT PACTSDKCHHsI, pacdeT BBIMOJHAETCS C Y4eTOM Heymnpyrux aedopmanwmii, yto obecrmeunBaer Oolee
MTOJTHOE MCITOJIb30BaHUE MPOYHOCTHBIX CBOMCTB CTAJICH.

4.44 Vcuepmanue HecylIeld CIOCOOHOCTH OONBIIMHCTBA CXKATHIX (C Yy4YeTOM HaudadbHBIX
HECOBEPIIICHCTB) U CXKATO-M3THOAEMBIX 3JIEMEHTOB IMPOHUCXOJUT H3-32 MOTEPH YCTOWYUBOCTH (DOPMBEI,
KOTOpasi OTpeeNseTcsl mapaMeTpaMu JIUHBI B JKeCTKOCTH ceueHUus. [IoCKONbKY KECTKOCTh M3MEHSIeTCS
C pa3BUTHEM IUIACTHYECKUX Jedopmaimii, MPOBEPKY IOTEPH YCTOHIMBOCTH (OPMBI HEOOXOIUMO
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BBIMOJIHATh Ha OCHOBE PACUYETHOTO CONPOTHUBIEHUS Ry M1 BCEX MapoK CTPOMTENBHBIX CTajied, 4TO
peanmzoBano B ClM 16.13330.

4.4.5 OcobeHHOCTH YyueTa HEynpyrux jaeGopManuidi TpU TMPOCTOM PACTHKCHUH M CKATHU
pacrpocTpaHsiOTCss Ha u3rubaeMble JJIEMEHTBhl Il pacTIHYTOW M CXKaToil oOnacted cedeHus

cooTBeTCTBeHHO. [Ipu sToM st craneit ¢ otHomenuem O (/O y=15-1,7 B pacuerax Ha NPOYHOCTH MPH
u3ru0e Y4YUTHIBACTCA 3HAYUTEIBHOE pa3BUTHUE HEynpyrux naedopmanuii © TEpexoi B  30HY
CaMOYIPOYHEHHUSI.

s m3rubaeMbix 3JIEMEHTOB M3 BbICOKOmpouHbix craneir ( O o/ O y=1,15-1,20) neynpyrue
neGopMaluy YYUTHIBAIOTCS TOJBKO B CXAaTOM 00JacTH CeueHHs; B PACTAHYTOM - pacueT cleayer
BBITIOJIHATH B npejenax ynpyroctd. Cormacao ClM 16.13330 pacder Takux 3JI€MEHTOB CJIETYET BBITIOJIHITH
0e3 yuera pa3BUTHS IJIACTUYECKUX J1e(OpMAIIHA.

4.4.6 IlpuMmeHeHue yCIIOBUS OTPAaHUYEHMS IIACTUYECKUX AePopMaliil B CEUEHUAX INPU pacueTre
n3ru0aeMbIX JIEMEHTOB o0ecreunBaeT 0osee MOJHOE UCIOIb30BaHUE MPOYHOCTHBIX CBOMCTB CTalU AJIS
3JIeMeHTa B 1esoM. [Ipu 3TOM ¢ yBenn4YeHHneM IIacTU4ecKuX Aedopmaruii ciioBsie (akTOphl B CEYCHUN
BO3PACTalOT, HO CHUXKaeTcsl 3()()EKTUBHOCTh KOMIIOHOBKM CEYEHHMH IO YCIOBHUAM OOIIed M MeCTHOU
YCTOMYMBOCTH, a TaKXK€ JKECTKOCTH 3JEMEHTOB B IIEJIOM, YTO HEOOXOAMMO YUYUTHIBATH HpU IOJI00pe
CeueHU MMHUMaIbHOW miomanu. bonee 3(QeKTHBHBIM OKa3bIBaeTCs pacyeT C Y4eTOM MEHBILIMX
3HaYeHUH IUIACTUYECKUX JAedopMaruii, ompenenseMbplXx Ha3HAY€HUEM KOHCTPYKLWH, YCIOBUSMH HX
9KCIUTyaTaluy, a TAKKE IPUMEHIEMbIMU CTAJIIMU U IPOPMIMU TONEPEUHbIX CEUYCHUH.

4.4.7 Ilpu BBINIOJIHEHUHU PACYETOB CTAIBHBIX KOHCTPYKIMHA C YYETOM H3II0KEHHBIX OCOOCHHOCTEM
pacyeT Ha MPOYHOCTH MO YCJIOBHIO IJIACTUYECKOTO Pa3pyIICHUS CIEAYEeT BBIMOJIHITH C UCIOJIb30BAaHUEM
Pac4YeTHOrO CONPOTHURICHUS R y U XapaKTEPUCTHK CEYCHUS "HETTO".

[Tpu pacueTe KOHCTPYKLMI HA MPOYHOCTH MO YCIOBUIO OTPAaHUUYEHUS MIIACTHYECKHUX aedopmanuii
HEO0OXO0IMMO HCIIOJIb30BAaTh PACYETHOE CONPOTHBIICHUE Ry M reoMeTpuvecKre XapakTepPUCTUKH CCUCHUS
"OpytT0" (MOIpOOHBIC pa3bsICHEHHS 3TOTO METO/Ia PacueTa MPHUBEICHBI B pasaene 7).

4.4.8 3no>xeHHBIN MOAX0/ K PaCUeTy CTalIbHBIX KOHCTPYKIUHUH B 1I€JIOM XapaKTePU3yeTCsl TEM, UTO
P pacueTe Ha OCHOBE Ry OOJBIIMHCTBA KOHCTPYKIMH U3 craneid ¢ orHomenwem O / O >13
3HAUUTENBHOE Pa3BUTHE MIACTHYECKUX JedopManuii (U1 MIACTUYHBIX MaJOYTIEPOAUCTHIX CTallel naxe

Nepexo]l B CTAANI0 CaMOYIPOYHEHHUs) IPOUCXOJUT JIMIIb Ha HEOOJbIION /UIMHE (HampuMmep, B Mpeaenax
OTBEpCTUI) U HE OYJET COMPOBOXKIATHCSA POCTOM OOLIUX NEPEMEIIEHUI CUCTEMBI.

Ilpu pacuyerax KOHCTPYKIMH u3 crameii ¢ orHomeHueM O /O <1,3 pa3BuTHE IIACTHYECKUX
nebopManuii B pacTSHYTBIX DJJIEMEHTaX WM 30HAX pACTSDKEHHUS U3THO0aeMbIX DJJIEMEHTOB He
JIOTTYCKAEeTCs; OTpaHUYEHHBIE TUTACTHYECKHE AePOpMAIMH TPOSBISIOTCS B CXKATHIX JJIEMEHTAaX WU B
30HAaX CXKaTHS U3rH0AEMBIX DJIEMEHTOB MPH YCIOBUU 00eCTIeYeHHsI MECTHOM U 00IIIeil yCTOWYMBOCTH.

Wudopmanust 00 N3MEHEHUSX:
Ilynxkm 4.4.9 usmenen ¢ 25 urons 2019 2. - UsmerneHue N 1

CM. npedbiOywyro pedaKkyuro
4.4.9 Tlpu CymiecTBYIONMIUX KPHUBBIX pacrpeicsieHus (PaKTUYECKUX 3HAYCHHUH Mpejesia TeKy4eCTH

0y obecrieuenHocTs ycraHoBineHHbIx CM 16.13330 pacuerHbix compotusienuii Ry Boire 0,98, B cBsi3u ¢

yeM (haKTHIECKHe TepeMenieHus 1 aeopMali B KOHCTPYKIUAX MpH pacdeTHbIx npeaensHbix (Y £>1,0)
Harpyskax B LI€JIOM OyAyT MEHbILE OINpeNeNsIeMbIX MO pacyeTy, a 4acTh KOHCTPYKIHMH MPH 3TOM OyjaeT
paboTaTh B mpezenax ynpyrux aepopmaruii.

5 MarepuaJbl 11l KOHCTPYKUMI U COeAUHEHU I
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Wndopmarius 06 n3MEHEHHSX:
Iloopazoen 5.1 uzmenen c 25 uronsa 2019 a. - UsmerHeHue N 1
CM. rpedbiOywyto pedakuyuto

5.1 OcHOBHBIE OJI0KEHUS

B HacrosiiieM cBojie IpaBUJI IPUBEJIEHBI HOBBIE IOJIOKEHHUS, HalpaBICHHbIE Ha OOecleueHHUe
BBICOKOM HAJEKHOCTH NpPHU OKCIUTyaTallud CTaJbHBIX KOHCTPYKIHMH MPH MHHUMAJIbHBIX BECOBBIX
nokasaressix. K HuM otHocsTes:

- BBEJCHHE B IEpPEUEHb MaTEpHAJIOB JI CTaJbHBIX KOHCTPYKLUUN JMCTOBOTO, YHUBEPCAIBHOIO
HMIMPOKONOJIOCHOTO M (haCOHHOTO MPOKATOB, a Takke TPyO u3 3(PPEeKTHBHBIX cTayel, U3rOTOBICHHBIX B
METAJTyPrUYeCKOil TPOMBILUIEHHOCTH IO HOBEHIIIMM TEXHOJOTHUSAM, C TPeOOBAaHUSIMU B COOTBETCTBHUHU C
Tabnvuamu B.1 u B.2 (mpunoxenune B) CII 16.13330.2017;

- nuddepeHpoBaHNe Ha3HAUYEHHUS CTaliell M MX PacUeTHBIX XapaKTePUCTHK MO BUAAM IpOKaTa
(tabnuubl B.3, B.4, B.5 (mpunoxenue B) CIT 16.13330.2017) ¢ y4eToM HOBBIX BO3MOXKHOCTECH
COBPEMEHHBIX TEXHOJIOTUN B METAJLITypIUH.

- BBEJCHHE HOBBIX HAUMEHOBAHMU CTajiell MOBBIMIEHHOW M BbICOKOM mpouHoctu (C355, C550,
C690);

- BBEJCHHME HOBBIX CTaJ€l C TMOBBIILIEHHBIM COINPOTUBICHUEM KOPPO3HMOHHBIM M OTrHEBBIM
BozaeiicTBusaM npu noxkape (C355K u C355I1 cooTBETCTBEHHO);

- OTJICJIBHO BBEJICHHE HOBBIX CTaJICH I JBYTAaBPOBBIX OATOK C MapauIeTbHBIMHU TPAHSMH TTOJIOK
(3mech BBeneHbl HOBBIE cTanu BbICOKOW mpouyHoctu C390b u C440b u cymiecTBEHHO paclIUpeH
COPTaMEHT U TOJIIIUHA ITPOKATA).

5.2 OcHoBHBIE TPeOOBAHMS K NIPOKATY

Wndhopmarus 06 n3MEHEHHSX :
Ilynkm 5.2.1 uzmenen c 25 utonsn 2019 2. - UameHeHue N 1

CM. npedbiOywyro pedakyuro

5.2.1 [Ipokat, npuMeHsieMblii B KOHCTPYKIUSX, JOJKEH COOTBETCTBOBAaTh TpeboBaHusm OCT 977,
FOCT 1050, FOCT 1497, FOCT 7268, TOCT 9454, TOCT 11474, TOCT 16523, TOCT 17066, FOCT 22727,
FOCT 27772, TOCT 28870, FOCT 30245, TOCT P 54864, TOCT P 57837 1 TEXHUYECKUM YCJIOBHUSIM Ha €r0
MIOCTaBKY.

5.2.2 Tlpu BBIOOpE CTANU CIEAYET YYUTHIBATh CTEIEHb OTBETCTBEHHOCTH KOHCTPYKIIMH 3/IaHUN U
COOPYKEHMI (Tpynmy KOHCTPYKUUU B coOoTBeTcTBHM c npunoxkeHvem B CII 16.13330.2017), a taxxe
tpeboBanus [OCT 23118 no uzrorosnenuto, MoHTaxy (CM 70.13330) u sxcmmyaTaiuy.

5.2.3 [lo XMMHYECKOMY COCTaBYy W XJIaJOCTOMKOCTH METaul MPOKaTa JOJKEH COOTBETCTBOBATH
TpeOoBaHUAM, yKa3aHHBIM B Tabnvuax B.2 u B.1 (mpunoxenue B) CII 16.13330.2017 cooTBeTCTBEHHO.

Wudopmanust 00 N3MEHEHUSX:

Ilynxkm 5.2.4 usmenen ¢ 25 urons 2019 2. - UsmerneHue N 1

CM. npedbiOyuwyro pedakyuro
524 B ciuywae, eciM DJIE€MEHTbl CBapHbIX KOHCTPYKIMM HCHBITBIBAIOT PACTATHUBAIOIINE

HATIPSDKCHHMS 10 TOJIIMHE MpoKaTa (SZ25 MM) WIM TpH TPHMEHEHHH OCTAaNBHOTO MPOKATA TONIIMHOM
cBbime 40 My, cienyeT nojiab3oBaThes ykazanusmu 13.3 CII 16.13330.2017.
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5.2.5 dusnueckue XapaKTEPUCTUKH CTAJIBHOIO MpOKaTa CJleayeT MPUHUMATh C YYETOM HX
U3MEHEHHS B AMANa30He KIMMAaTHYECKUX TeMIepaTyp, Kak yKa3zaHo B Tabnuue 2.

Taoauna 2
XapakTepHuCTHKa CTATBHOTO MPOKATa 3HaYeHUE XapaKTePUCTUKU
pu t = 20°C | IIpU KIIMMAaTUYECKOH t
ITnoTHOCTB, KI/M p=7850
KoaddummenT nuneitHoro pacumpenus, °C L 0=0,12-10* o i=a[1+0,02(ti-1)]
2 = .10° 108 _
Moayas yupyroctu, MIa (krc/cm ©) E=2,06-10°(2,1-10°) £ :E[1+O, 2710 3(1'i—t)]
Monyns cisura, MITa (krc/cm %) G=0,78-10°(0,8-10°)
Koaddurnment nonepeunoit nepopmanun v=0,3
(ITyaccona)

5.3 BoJuaToBbIe coeANHEeHUS

5.3.1 BoaThbl U raliku 1J1M1 COeAUHEeHU I

Undopmarus 06 n3MEHEHHSX:
Ilynkm 5.3.1.1 usmenen ¢ 20 sneaps 2023 2. - U3meHeHue N 3

CMm. npedbidywyro pedakyuro
5.3.1.1 boxtsl cienyeT Ha3HavyaTh B cooTBeTcTBHM ¢ [OCT 6402, FOCT 10605, rOCT 10906, roCT
11371, FOCT 18123, FOCT 18126, roCT ISO 898-1, rOCT ISO 4032, rOCT I1SO 8673, FOCT 32484-1, rOCT
32484-3, TOCT 32484-5, rOCT ISO 898-2, TOCT P UCO 4014, roCT P NCO 4017, FOCT P UCO 4759-3,
rOCT P UCO 8765 m mo Ttabnuue .3 CII 16.13330.2017 ¢ y4yeToM yCIOBUH HX HNPUMEHEHUS -
kuMaTHueckux yciaosuid mo CIM 131.13330, xapakTepa AEHCTBYIOUIMX Harpy3okK, yCIOBUH padOThl B
COEIMHEHUSX (PACTSKEHUE UITU CPE3).

Wndhopmarus 06 n3MEHEHHSX :
Ilynkm 5.3.1.2 usmenen ¢ 20 sneaps 2023 2. - U3meHeHue N 3

CM. npedbiOywyro pedaKyuro
5.3.1.2 TTokpsITHE KPETIEKHBIX M3JEIHI IOJDKHO COOTBETCTBOBATh TpeboBanusam Cl1 28.13330.
5.3.1.3 3anpemiaercs uCnoyib30BaTh OONTHI O€3 KiIelMa U MapPKUPOBKH.
5.3.14 TIlpum 3amucu YCIOBHBIX OOO3HAYCHHWH KPEMEKHBIX W3JICTUN  JOMOJHUTEIHHBIM
TpeOOBaHUEM MOXKET OBITh 0003HAYEHHE JITHHBI O0ITOB B yepTerkax KM.

5.3.2 ®yngaMeHTHBIE 00JITHI

5.3.2.1 o ycnoBusaM 3KcIUTyaTalu OOJITHI MOAPA3IEISIFOTCS Ha pacueTHbIE U KOHCTPYKTUBHBIE.

K pacuerHsiM OontaM OTHOCSTCS OONTHI, BOCHPHUHHMMAIOIINME HArpy3Kd, BO3HHKAIOIIME IIpU
9KCIITyaTalluy CTPOUTEIbHBIX KOHCTPYKIIHIA.

K KOHCTpYKTHBHBIM 0ONTaM OTHOCATCS OOJNTHI, MpeaycMaTpuUBaeMble [UId  KpETUICHHS
CTPOUTENbHBIX KOHCTPYKIMH, YCTOMYMBOCTH KOTOPBIX TPOTHB OMNPOKUIBIBAHUS WJIM  CJIBUTa
o0ecreunBaeTcsi COOCTBEHHBIM BECOM KOHCTPYKIIHA.
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KoHcTpyKkTuBHBIE O0ATHI MIPEIHA3HAYAIOTCS JIJIsl PUXTOBKU CTPOUTEIBHBIX KOHCTPYKIUI BO BpeMs
UX MOHTaXka, oOecreueHusi CTaOWIbHOM paboThl BO BpeMs HKCIUIyaTallud KOHCTPYKLHMH, a Takxke I
IIPEAOTBPALICHUS CIyYalHbIX CMEILEHUN KOHCTPYKIIUM.

5.3.2.2 Cramum [ pacyeTHBIX OONTOB, MpeAHA3HAYEHHBIX IS KPEIJICHUS CTPOUTEIbHBIX
KOHCTPYKLHUH, cieayeT HazHayaTh 1o [OCT 24379.0, a uX KOHCTPYKLMIO U pa3Mmepsl - o [OCT 24379.1 u
no tabavue 4 (mpunoxenue ') CII 16.13330.2017 ¢ y4eToM KIMMAaTUYECKUX YCIOBHUH.

AHKepHbIe OOITHI ClIelyeT IPUMEHATH B cooTBeTcTBUU ¢ CI1 43.13330.

laiiku uia pynnamentHeix 1 U-o0pa3Hbix 0onToB ciexyer mpumeHsTs mo [OCT 10605, FOCT
18126, rOCT 19281.

5.3.2.3 IInunpkd KOHCTPYKTUBHBIX OOJNTOB [UIS BCEX KIMMAaTHUYECKUX paAOHOB ciexyeT
MPUMEHSTh U3 cTtainu Mapku BCt3mc2.

Cranu 1mmnuiaeKk KOHCTPYKTHBHBIX OOJITOB, €C/IM OHM IOAJEXKAT IPOBEPKE HA CelicMHuYecKue
BO3/ICICTBUS, CIIEAYyEeT MPUMEHSTh KaK JUIsl IIMHJIEK PaCUeTHBIX OOJITOB.

5.3.2.4 Taiiku U MypThl PyHIaMEHTHBIX OONTOB CIEAYET MPUMEHATh U3 TEX XK€ CTaJe, YTO U
HIMAIBKH.

6 PacueTHbIe XapaKTEPUCTHKUA MATEPHUAJIOB U COeIMHEHM I

6.1 O0uMe moJoKeHus

6.1.1 OCHOBHOI MHTErpaJbHON XapaKTEPUCTUKOW CONPOTHUBICHHS CTaIH Je(HOPMUPOBAHUIO MPH
NEMCTBUM HAarpy3Ku SIBISI€TCSI SKCHEPUMEHTAJIbHO IOJIydyaeMasl 3aBUCUMOCTb MEXAy HaIpsDKeHUEM

G=N/A U OTHOCHUTEIBHBIM YAJIMHCHUEM e=Aj - auarpaMMa padoTsl (1eOopMHUPOBaHHUS) CTAIU TPU
OJIHOOCHOM pacTsbkeHuu (rae N - pacTaruBaromnias cuia; A - TIoniaab ce4eHus oopasna; | - pacuerHas
JUTHA 00pasia).

3HavueHWE HAMpPSOKEHUS, COOTBETCTBYIONIETO HAMOOJBIIEH Harpyske, MpeaIIeCTBYIONICH
paspyleHuIo 00pasiia, Ha3pIBaeTCs BPEMEHHBIM cOnpoTHBIeHHeM O y.

[Ipy 3HaueHUAX HaNpsHKEHUH, paBHbIX (u3nueckoMy (g cTajied ¢ SIBHO BbIPAKEHHOM
IUTIOINAAKON TEKYyUeCTH) WIIM YCIOBHOMY IpeJeNly TEeKY4eCTH (PUCYHOK 2), paboTa cTajld COTPOBOXKIAeTCs

TEKyYeCTbIO WJIM PA3BUTHEM 3HAUYMUTENBHBIX YHPYromjacTU4YecKux negopmanuil 0e3 ee pazpylIeHHs
COOTBETCTBEHHO.

OCHOBHBIMHU napamMeTpamMu MIJsl OLCHKU pa6OTI>I cTajiu TIpHu JIeCTBUHI HAarpyskKku sABJISAIOTCSA

S3HAYCHHUA BPEMCHHOI'O COIIPOTHUBIICHUSA Y u KU HOpeacia TEKYYCCTH Y y, YCTaHAaBJIMBACMLIC B
HAlIMOHAJIBHBIX CTaHAApPTaX U TCXHUYCCKUX YCIOBUAX HA ITOCTABKY MCTAJJIOIIPOKATA.
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] — py HANWYMK SBHO BEIPAXEHHOH IUIOWANKH TEKYYECTH; 2 — IPH OTCYTCTBMH TUIOLIALKH TEKYYECTH
Pucynok 2 — Jnarpammbl paboThl cTaIH

6.1.2 3uavyeHuss BpeMeHHOro compotuBieHus O  wu mpexena TekydectH O y s
METaJUIONPOKAaTa, BBITYCKAEMOTO0 METAJUTyPrHUECKOW MPOMBIILICHHOCThIO, UMEIOT HEKOTOPBI pa3bpoc.
C yuerom ciydailHOW HM3MEHUMBOCTH 3THX Xapakrtepuctuk B Cl 16.13330 ycraHOBIEHBI 3HAYCHMS

HOPMATHBHBIX COMPOTUBICHUN MO BpeMeHHOMY compoTuBieHui0 Run=0 y(O 1) u mo mpeneny Texydectu

Ryn= O y( O 1) coOTBeTCTBEHHO, OOCCIECUECHHOCTh KOTOPBIX MPH IOCTABKE METAUIONPOKATa [0
HAI[MOHAJBHBIM CTAaHIAPTAM W TEXHUYCCKUM YCJIOBHSM cocTaBiisieT He MeHee (0,95, 94To cOOTBETCTBYET
TpeboBanusam [OCT 27751.

6.1.3 Bo3MO)HBIE OTKJIOHEHHsI CONPOTHUBIIEHUH cTajeil B HEONAronpusTHYIO CTOPOHY OT HX

HOPMATHUBHBIX 3HAYCHHUH YUTEHBI C MOMOMIBIO KOI(GHUIUEHTOB HACKHOCTH 110 MaTepHany | m, KOTOpbIE
ycraHoBneHsl B Cl 16.13330 B 3aBUCUMOCTH OT 00€CHEYEHHOCTH HOPMATHUBHBIX COINPOTHUBIIECHUM,
rapaHTHPYeMON METO/1aMU KOHTPOJISI KayecTBa METaIONpPOKaTa Ha METAJUTypPrHUeCKUX MPeanpUsSTHIX.

UYem BbIlIe 00eCTIeUeHHOCTh HOPMATHUBHBIX COIPOTHBIICHUH TOCTABISEMOTO MPOKaTa, TeM Oolee
HHU3KHMH OPUHATHI KO3()GHUIUESHTHI HAISKHOCTH 10 MaTeprany (cm. Cl1 16.13330).

6.2 PacyeTHble CONPOTHBJICHUS CTAJIBHOIO POKATA

6.2.1 PacueTHble CONpPOTHUBJIEHMSI IMpoOKaTa JUIsl Pa3IMYHbIX BHUJOB HANPSKEHHBIX COCTOSHUN
npuBenenbl B Tabnuue 2 CIT 16.13330.2017 B COOTBETCTBMU C HAIMOHAIBHBIMH CTaHIAPTaAMH C
UCIIOJIb30BaHUEM KOX((UIMEHTOB TIepexoJa OT OCHOBHBIX pPAaCYETHBIX CONPOTHUBICHUHA. XOTS
MEXaHWYECKHE CBOWCTBAa MpOKaTa BAOJb U MOMEPEK HampaBiICHHs MPOKATKH HECKOJIBKO OTJIMYAIOTCH,
pacuetHble conpoTtuBieHus B CII 16.13330 mpuHATHI OJMHAKOBBIMM HE3aBUCHUMO OT HalpaBICHUS
MPOKATKH.

6.2.2 B u3rubaeMpIxX 3JeMEHTaX KOHCTPYKLHMH (THUNa IUIACTHH, IUIUT, (pIIaHIIEB) Majlod BBICOTHI
COMPOTUBIIEHUE TpOKaTa MEPEeXoJly B YNPYroIlIaCTUYECKOE COCTOSIHME (M3-3a HaJW4Ms OOJBIINX
I'PaJMEeHTOB HANpsKEHUI) CYIIIECTBEHHO MPEBBILIIAET pacueTHbIE CONPOTUBICHUS Ry, npuBeneHHsie B Cl1
16.13330.

B cBsa3u ¢ atum B CI 16.13330 mpeaycMOTpeH ydeT MOBBIIMIEHHBIX 3HAYEHUN CONMPOTUBIICHUS
MeTalljia TIpYU ONPEEICHUN BBICOTHI CE€UEHHUs (TOJIIMHBI) 3JIEMEHTOB KOHCTPYKIUI THIA OMOPHBIX ILJIUT

BBEJICHHEM JUTS HUX KO3 uIeHToB ycaoBuit padotsr  ¢>1.
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6.3 PacueTHble CONPOTHBJIEHUSI CBAPHBIX COEUHEHHUI

6.3.1 @opmynbl 9 ONPENETICHHUS PACUETHBIX CONPOTUBICHHN CBapHBIX COCIMHEHU,
npuBenennbie B ClM 16.13330, mpeamonararoT, 4TO MOArOTOBKAa MaTepHajoB, cOOpKa KOHCTPYKIIHH,
CBapKa W KOHTPOJIb KauecTBa OCYIIECTBISIETCA B cOOTBeTCTBUU ¢ TpeboBanusamu CI1 70.13330 u apyrux
HOPMAaTUBHBIX JJOKYMEHTOB; CBAapOYHbIE MAaTEpHUabl COOTBETCTBYIOT IPOYHOCTU CBAPUBAEMOW CTalIU MU
YCJIOBHUSAM JKCIUTyaTallMu KOHCTPYKIUMK U TpuMeHstoTcsa B cootBeTcTBUM ¢ CII 16.13330.

6.3.2 PacueTHble CONMPOTUBJICHUS CTHIKOBBIX COCAUHEHUMN, BBIMOIHIEMbIX BCEMH BUAAMH JTyTOBOU
CBAapKH, NPHHUMAIOTCS PABHBIMH PACYCTHBIM CONPOTUBIICHUSAM CTAJBHOIO IpOKAara IPH YCIOBUH
coomonenust tpeboanuit 14.1.6 CII 16.13330.2017 o momHOM MpoOBape COEAMHAEMBIX 3JIEMEHTOB,
o0ecrie4yrBacMOM CBAapKaMH: JIByCTOPOHHEH, OJHOCTOPOHHEW C IOJBapKOW KOpHS IIBa, Ha MOAKIIAIKaX,
a TaKke Npu (PU3NIECKOM KOHTPOJIC KauecTBa MIBOB.

B ClIydasx, Koriga B CTBIKOBBIX COCAMHCHHUAX HEBO3MOXHO 00eCcneyuTh IOJHBIN ImpoBap

3JIEMEHTOB, CJIEIyeT PUHUMATh R’W_O’7 Ry .

6.3.3 Hecymuias ciocoOHOCTh CBapHbIX COEIMHEHUMN C YIJIOBBIMH IIBAMU 3aBUCHUT OT OpHUEHTALUU
IIBa OTHOCUTEIbHO HAIIPaBICHMUS YCWINA, JCHCTByMmero Ha coefauHeHue. OJHAKO pacyeTHbIe
COIIPOTHUBIICHUS] COCITMHEHUI C yrinoBeiMU mBamMu B CI1 16.13330 ympolneHHO MpHUHATH JJIs HaMMEHee
ONaronpusTHON OpPHEHTAlMU - (JIAHTOBOTO IIBAa M HE3aBUCHUMBIMHU OT YIJIa MEXIY MPOAOIBHON OCBIO
IIBa ¥ HAIIPaBJICHUEM CHIIBL, ICHCTBYIOIIEH Ha HETO.

6.3.4 IlpenenbHbIM COCTOSIHUEM [UIS CBApHBIX COCIMHEHHHA C YIJIOBBIMH IIIBAMHU SIBJISCTCS
paspymenue. B cBs3u ¢ 3TuM uX pacueTHbie comportuBieHus B CIM 16.13330 ycraHOBJICHBI TIO
BPEMEHHOMY COINpPOTHBIICHHUIO MeTajula: JUIsi MeTajlla IIBa B 3aBUCUMOCTH OT €ro HOPMAaTHBHOTO
conpotuBieHust Rw=f(Rwun); s MeTaaia rpaHUIbl CIUIABICHHS - B 3aBHCHMOCTH OT HOPMATHBHOI'O
CONPOTHUBIICHUS] OCHOBHOTO MeTaiuta R w=f(R un).

YucnoBele 3HAUEHHUS PACUETHBIX COMPOTHUBICHUNA CBAapHBIX COEAMHEHUH C YIJIOBBIMH IIBaMU
npusenensl B CM 16.13330.

6.4 PacueTHble CONMPOTHBJIEHNUS OJHOO0JTOBBIX COeIMHEHUIT

6.4.1 Pacuernsie conpotuBiaeHus: 0onroB B ClM 16.13330 Ha3zHayeHbl B 3aBUCHMOCTH OT KJIACCOB
IPOYHOCTH.

Kiacc mpoyHOCTH 3aBUCUT OT MapKu CTaJIA U CIIOCO0a M3TOTOBJICHHS OOJNTOB U 0003HAYEH JIBYMS
yncinamu. [lepBoe uncino, yMHOKeHHOE Ha 10 - 3HaUE€HWE MHUHUMAJIBHOIO BPEMEHHOI'O CONPOTHBIICHUS,
krc/MM2, BTOpoe (yMHOXeHHOe Ha 10) - OTHOmEHHE Mpefena TEKydecTH K BpPEMEHHOMY

COIIPOTUBJICHUIO, %; MPOU3BCACHUC YUCCIT - BHAUCHUC MPCACIIa TCKYUYCCTH, KI'C/MM 2.

6.4.2 PacueTHble CONMPOTHBICHUS PACTIKEHHIO OONTOB KiaccoB mpouHoctd 4.8 m 5.8, 1o
CpaBHEHHMIO ¢ OONTaMM JPYrMX KIJIAcCOB, Ui OOeCledYeHUss HaJAeKHOCTH paboThl mpuHATHL B CIl
16.13330.2017 moHM>XEHHBIMH BBHJIy TOT'O, YTO OHU M3TOTOBIISIIOTCS METOJO0M XOJOIHOHM BBICAJIKU 0e3
MOCIIEqYOMEel TepMOOOpadOTKH, BCIIEACTBHE HYErO CTEP)KEHb OOJITa XapaKTepU3yeTCs TMOHWKEHHBIMHU
IUTACTHYECKUMH CBOMCTBaMU HM3-3a CUJIBHOTO HaKJIENa MaTepHuaa.

6.5 XapakTepuCTHKH CTAJIBHBIX KAHATOB

Wndopmarys 06 M3MEHEHUAX:

Ilynkm 6.5.1 usmenen ¢ 20 aunsapsa 2023 2. - U3meHeHue N 3
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CM. rpedbiOywyto pedakuyuto

6.5.1 PacuetHoe ycwine pacTsbkeHMs kaHaTa N B pacueTax Ha IPOYHOCTh CTaJbHBIX KaHATOB
(BUTBIX 3aBOJICKOIO M3rOTOBJIEHUS U U3 NapaiuiesbHbIX poBoiiok) o 'OCT 3062 - T'OCT 3064, 'OCT 3066
-T'OCT 3068, rOCT 3081, roCT 3090, roCT 7372, TOCT 7669, rOCT 7675, FOCT 7676, 'OCT 14954, rOCT
18901 ¢ BpeMEHHBIM CONPOTUBJIEHHEM TIPOBONOK Runj - g0 1800 MIla (180 krc/mm?) mpm
AHTUKOPPO3MOHHOM 3ammute cornacHo CM 28.13330 (mis coopykeHHl Ha OTKPBITOM BO3AyXE) WU
JIPYTHMH METOJIaMH, COOTBETCTBYIOIIUMHU CPOKY CIY>KObI W YCIOBHSIM paOOThI COOPYKEHUS, IMPHU
IUaMeTpax MpPOBOJIOK HEe MeHee 2,4 MM B BUTHIX KaHaTaX M 3 MM - MpHU NapajulebHBIX MPOBOJIOKAX
JOJIKHO yJIOBJIIETBOPSITH HEPABEHCTBY

VeV
< s

N
A YT

Run

, HO He Oojiee 0.7 Ryn , (5)

rae A - cymMmapHas HOMHHAJIbHAS TUIOIIAb CEYCHHUS BCEX MPOBOJIOK KaHATA;
Run - HOpMaTHBHOE CONPOTUBIICHHE KaHATa MO BPEMEHHOMY COIPOTHBIICHUIO, ONPEACIsEMOE B
COOTBETCTBUH C 6.5.2;

Y v=1,3 - KOOhOHUIMEHT HANEKHOCTH IS DIEMEHTOB KOHCTPYKIMH, pPACCUUTHIBAEMBIX 10
BPEMCHHOMY COIPOTHBIICHUIO Pa3pbIBY, YYHTHIBAIONIUN OCOOYIO OMACHOCTH MPEIEIHHOTO COCTOSIHHS
(BsI3KO€ pa3pylIeHHE) [0 CPaBHEHUIO C TMPEAENbHBIM COCTOSIHHEM - YpEe3MEPHBIM DPa3BUTHEM
MJIACTUYECKUX JepopMalinii;

Ym=1,2 - x03hPUIHMEHT HANCIKHOCTH CTAIHHBIX KAHATOB [0 MAaTEpUaly yYMTHIBAIOLINN, HAPSITY
CO CTaTUCTHYECKUM pazdpocoM BPEMEHHOI'O COIMpPOTHBIIEHUS, JOMYCKH Ha pa3Mep MPOBOJIOK, HATUYue
0oJbIIEro YKcia MPOBOJIOK B MONEPEYHOM CEYEHMM KaHaTa, OOJIbLIYIO JUIMHY KaHATHBIX 3JIEMEHTOB,
cneurduyeckre ycaoBUs MPUEMKH U OTOPaKOBKH IIPOBOJIOKH U KaHATOB,;

Yn - KOOpPHUIHEHT HAISKHOCTH MO OTBETCTBEHHOCTH, YYHMTBHIBAIOIIUI CTEIEHh HAIEKHOCTH U

KaUTAIBHOCTH COOPYKCHHSI M MTPUHUMAEMBIH 110 Tabnuue 3; I CTaJbHBIX KaHATOB Y n OTpaXkaeT CPOK
CITy’KOBI COOpPYKEHHUs B OOJIBIIEH CTENEHHU, YeM JUId APYTUX DJIEMEHTOB, a TAKKE TO, YTO CIIEIMANIbHBINI
KOA(Q(UIMEHT JUTUTEIbHON MPOYHOCTU U3 (POPMYJIBI MPOUYHOCTH CTAIbHBIX KAHATOB UCKJIIOYEH;

Y ¢ - xkodddunueHt ycnoBuii paboThl KaHATHOTO SJICMEHTA, MPUHUMAaeMbld mo Tabnuue 4 u
YUUTBHIBAIOLINI HEPAaBHOMEPHOE PACHPENEICHUE YCUIUN MEXy HECKOJIBKMMHM KaHaTaMH, BXOJSAIIMMH B
COCTaB OJHOTO DJJIEMEHTA, pa3Hbl€ CTENEHU OINACHOCTU CIyYalWHBIX MEXaHHUYECKHX IOBPEXIACHUN
KaHAaTOB, IEPEPACHpEleICHHe  YCHIMM  Iepel  AOCTHKEHMEM  IPENENbHOIO  COCTOSIHMSL B
MPOCTPAHCTBEHHBIX U MPEIBAPUTEIHHO HANPSIKEHHBIX KOHCTPYKLHUAX, @ TAK)XKE OMAaCHOCTh YCTaJIOCTHBIX
pa3pyLIEHUI OT BETPOBBIX BO3AEUCTBUMN U1 KAHATOB, HE PACCUNTBHIBAEMBIX HA BEIHOCIIMBOCTB;

Yk - xoaddunuent ycnoBuit paboThl, YIUTHIBAIONIMI BIUSHAEC Ha MPOYHOCTh KaHATA MECTHBIX
KOHIEHTPATOPOB HANPSHKEHUM U TPUHUMAaeMBIii 1o Tabnvue 5.

Tabauna 3
Kareropus 3manuii u coopyxeHuit Koaddumment 7 n
1 TpyGomnpoBOIHEIE MOCTHI TIOBHIIIIEHHON OTBETCTBEHHOCTH 1,1
2 31aHus ¥ COOPYKEHUS TOBBIIIEHHOTO YPOBHSI OTBETCTBEHHOCTH, 1,0

OKCILTyaTalusd KOTOPBIX CBA3aHA C ITOCTOSAHHBIM Hpe6BIBaHI/IeM B HUX
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JIFOJIEH;

AHTEHHO-MAYTOBBIE COOPYKCHHSI TIOBBIIIEHHOTO YPOBHS
OTBETCTBEHHOCTH; TPYOOIPOBOIHBIE MOCTHI, KPOME YKa3aHHBIX B
nosmummn 1

3 31aHus U COOPYKEHMSI IOBBIILIEHHOTO YPOBHS OTBETCTBEHHOCTH; 0,95
aHTEHHO-MauTOBbIE COOPYKEHHUS, KPOME YKA3aHHBIX B MNO3ULMN 2

4 3naHus ¥ COOPY>KEHUS MOBBIIIICHHOTO YPOBHS OTBETCTBEHHOCTH, 0,90
IKCILTyaTalusi KOTOPBIX HE CBs3aHA C HAJIMYMEM B HUX JIIOJCH;
3[JaHUs1 K COOPYKECHUS IOHMKEHHOT'O YPOBHSI OTBETCTBEHHOCTH CO
CPOKOM CITy>KOBI CBBIILIE 5 JIeT

5 31aHus ¥ COOPYKEHHUS MOHUKEHHOTO YPOBHSI OTBETCTBEHHOCTH CO 0,85
CPOKOM CITy>KOBI 710 5 JIeT

Taoauna 4
DJIEMEHTBI KOHCTPYKIUI Koadduiment ¥ ¢
1 Kabenu, BaHTBI, IIIPEHTENIN U APYTUE KAHATHBIC JIEMEHTHI 0,85
JTUHEHHO-TIPOTSHKCHHBIX KOHCTPYKIIUN, KPOME YKa3aHHBIX B NO3uLMK 3
2 KaHaTHbIE 2JIEMEHTBI TPOCTPAHCTBEHHBIX BUCAYMX M BAHTOBBIX ITOKPBITUH, 0,95
KpOME YKa3aHHBIX B M0o3uuumn 3
3 BerpoBslie nosica, 3aTsHKKH, OTTSDKKH, OOpaTHBIC Kabemu U Ipyrue KaHaTHBIC 1,0
AJIEMEHTBI, IPEIBAPUTEIILHO HAMPATAEMbIE YCUIHSIMHU, IPEBIMIAIONUMU
YCWIHS OT BHEIIHUX HArPy30K
4 OTTSHKKHA Ma4T U HECYITUE SJICMEHTHI KAHATHBIX ITOJIOTEH AaHTCHHO-MAUTOBBIX 0,80-0,95
KOHCTpyKIui coriacHo ClM 16.13330
Taoauna S
V35bI ¥ IeTalnd KaHATHBIX DJIEMEHTOB Koaddurment vk
KoHn1eBble kperieHust ¢ 3aTUBKON ITMHKOBBIM CILIaBOM:
a) 3aKPBITHIX KAHATOB 0,95
0) CIUpaTbHBIX ¥ MHOTOMPSITHBIX KAHATOB U3 KPYTJIBIX TPOBOJIOK 1,0
KoH1ieBbie kperieHust ¢ X0JI0AHON 3aJIUBKOM CMECHIO "ITOKCHUIHBIN KOMIAaYH/T 1,0
+ IMHKOBBIN MOPOIIOK + CTaNbHAs APOOb" B COUETAHUH C BBICAJIKON WIIH
CIUTIOIIIMBAHUEM KOHIIOB ITPOBOJIOK
KoH1ieBbIe KpeIIeHHs O CTATbHBIMH KIIMHBSIMU B KOHUYECKHX CTaKaHaX, C 1,0
ATIOMUHHEBBIMU TIPOKIIAJKAMH H 3aMIOJHEHUEM MyCTOT SMOKCHIHBIM
KOMITAyHJIOM

ITepernGnl kKaHaTa BOKPYT KECTKOI'O OCHOBAHUS 110 KPYTOBOW KPHBOI:
a) mpu oTHoweHuH 1/d (T1e T - paAnyc KpuBOM, d - TnameTp KaHaTta) HE MEHee: 1,0
30 - 175 3aKPBITHIX, 25 - A CIMPATIBHBIX U3 KPYTJIBIX MPOBOJIOK, 20 - 171
MHOTOIPSITHBIX KAaHATOB

6) npu otHoweHuu r/d He menee: 20 - s 3aKPBITHIX, 15 - A7 cCIMpaNbHBIX U3 0,90
KPYTJIBIX TIPOBOJIOK, 12 - 7151 MHOTOTIPSIAHBIX KaHATOB

V31B1 ¢ TOMEPEYHBIM 00/KaTHEM 3aKPBITHIX KAHATOB YCUIIUEM (|, HE 1,0
npessimarommm 25 kH/cm (2500 kr/cm):
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q=(N/r)+(ENu/l),
rrae N - pacueTHOe yCHIIne pacTsDKEHHs KaHaTa,
ZN b - cyMMapHOe pacyeTHOE YCHIINE PACTSDKEHHSI BCEX MPUKUMHBIX OOJITOB B
y3Ji€, OTHECEHHOE K OJIHOMY KaHarTy,
| - AMHA KOHTAKTa KaHATa C OCHOBAHHEM
KoH1ieBbie KperieH s THIIb30-KIMHOBOTO TUTIA 0,90
IIpumeyanus

1 Ykazanusie B Tabuuie Ko3GUIHEHTH! Y k (B T.4. U AJIS IPYTHX TUIIOB aHKEPOB IPU MEHBLINX I' U
OO0JIBIIINX MHTEHCHUBHOCTSIX () CIeIyeT KOPPEKTUPOBATH IO CTATUCTHYECKH 0OOCHOBAaHHBIM
pe3yJbTaTaM MCIIbITaHU 00pa310B y3/I0B U KaHATHBIX 3JIEMEHTOB.

2 3anpemaercs NIPUMEHATh B MOCTOSIHHBIX COOPYKEHHSIX KOHCTPYKTUBHBIE pEIIeHUs, TpeOyromue

BBEICHUA Y k<0,85, KpOMC OTHACJIbHBIX Y3JI0B aHTCHHBIX COO}T)Y)KCHI/Iﬁ CBA3U, KOHCTPYKIHA KOTOPBIX
onpeacCIACTCA TCXHOJIOTHICCKUMHA Tpe6OBaHI/I${MI/I.

6.5.2 B 3aBHCHMOCTH OT CBEJCHMIi, IPHBEICHHBIX B HAIMOHAIBHBIX crapmaprax (cm. 6.5.1)
HOPMATHBHOE COMPOTHUBJICHHE R yn CiieyeT onpenensiTh OJJHUM U3 CIIOCOOOB:

a) eCIH Ui JIaHHOTO THUIA KaHaTa MPHUBEICHBI 3HAUCHHS Pa3pBIBHOTO YCHIIMS KaHATa B ILIEJIOM
Nu, wmm Nun - ompenensiercs CTaTUCTHUYECKH OOOCHOBAaHHBIM — CIIOCOOOM ¢ 00paboTKoi
9KCIIEPUMEHTAIBHBIX JAHHBIX:

R un:N un/A; (6)

0) ecau 3Ha4YEHUE Pa3pbIBHOIO YCHJIUS KaHaTa B LIEJIOM HE IPUBEIEHO, HO YKa3aHO CyMMapHOe
pa3pbIBHOE YCHIINE BCEX MPOBOJIOK B KaHate Nt

Run=kN /A, (7)
rae k - koaddunueHt arperaTHOW NPOYHOCTH KaHATA, OMPEEISEMbIi B 3aBUCUMOCTU OT

KOHCTPYKIIMHU KaHata 1o tabauue 6;
B) €CJIM YKa3aHO TOJIBKO BPEMEHHOE COIIPOTHBIIEHUE R unj IPOBOJIOKH:

I:\)un:k I:\)unj 1 (8)

F) €CJIM YyKa3aHO TOJIbKO BpPEMCHHOC COIPOTHUBJICHUC TIIPOBOJIOKH, a4 KaHAT COCTaBJICH U3
ITPOBOJIOK C pa3HbIMU BPEMCHHBIMU CONPOTUBJICHUAMU R unj 1 B Ka)K}IOI)’I rpymnne HOMUHaAJIbHAA IJIOIAab
CCUCHUA 0,[[HOI71 IMPOBOJIOKH Aj M YHUCJI0 OJUMHAKOBBIX IIPOBOJIOK C j:

R un=(K/A) ¢ R uiA ;. (9)

Tabauna 6
Tun kanata (my4xa) Koadduuument k
W3 napaiienbHbIX TPOBOJIOK 1,00
CrninpasibHBIN 3aKPBITHIN 0,90
CriupaibHBII U3 KPYTIIBIX TIPOBOJIOK 0,85
MHoOTrOnpsTHBIN 0,80
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6.5.3 Monaynu ynpyroctu E BUTBIX CTalbHBIX KAHATOB U IIyYKOB IIapajuI€IbHBIX MPOBOJIOK CIIEAYET
npuHUMaTh 1o Tabauue 7. Jlns BUTHIX CTaJdbHBIX KaHATOB 3HaueHUs E n1aHbl mocie mnpeaBapUTeIbHON

BBITAXKKH.

Taoauna 7

KOHCTPYKI_[I/IH CTaJIbHBIX KaHATOB

E, MITa (krc/cM?), Ipu pacueTe Ha Harpy3Kku

BPEMCHHEIC IIOCTOSHHBIC

[Ty4ky mapajuienbHbIX IPOBOJIOK CIUIOMIHOTO I
TpyOUaTOro CEUCHHS
Butbie kaHaThI:

CHUpajbHbIe (3aKPBITHIE U U3 KPYTIIBIX MPOBOJIOK) MPU
KPaTHOCTHU CBUBKU:

a) 7-10

0) 12-14

MHOTONPSAIHBIE TPU KPAaTHOCTH CBUBKHU:
a) mpsiiei U KaHaToB MeHee 7,5

0) ipsineit 14-16 u kanaros 10-12

C OPraHUYEeCKUM CEpACUHUKOM

2-105(1,96-10°) 2-105(1,96-10°)

1,5-105(1,47-10%) | 1,2-105(1,18-10°%)
1,7-105(1,67-10%) | 1,4-105(1,37-10%)

1,3-10°(1,27-10°) 1,0-10°(0,98-10°)
1,5-10°5(1,47-10°) 1,2:10°5(1,18-10°)
1,1-105(1,08-10°) 1,0-10°(0,98-10°)

7 Pacuer 3JIeMEHTOB Ha 0CeBbIe CUJIBLI U U310

7.1 LleHTpabHO PACTAHYTHIE M HEHTPAJIbHO C:KAThIE 3JI€MEHThI

7.1.1 B pacuerax cTabHBIX KOHCTPYKIMI MCIOJIB3YIOTCS JIBa BUJA PACYETHBIX COIPOTUBIICHUMN: 110
npeneny TekydecTd Ry u mo BpemeHHOMY compoTuBieHHI0O Ry. Ilpum sTom B pacuerax HeoOXoIumo
YUYUTBIBATh 3Ha4eHHs oTHomieHu R u/Ry, koTopeie m3menstores B npexaenax ot 1,17 no 1,70. Cnemyer
TaKXKe pa3Iny4aTh JJIEMEHTBI, HE OCJIAa0JIEHHbIE U OCJIA0JEHHbIE OTBEPCTUSAMHU U1 OOJATOB. OTH
ocobeHHOCTH paboThl cramu yuTeHsl B Cl1 16.13330 mpu pacyere Ha NMPOYHOCTb, @ UX PaA3bICHEHUS

npuBeneHsl B /.1.2-7.1.4,

7.1.2 Tlpu mpoBepke MPOYHOCTH LEHTPAIBHO PACTSHYTHIX AJIEMEHTOB C OCIAa0JEeHHEM CEUCHUM
OTBEpCTUSIMU /7151 601TOB He Oosee 15% AOMKHBI OBITH BBITIOJHEHBI CIEAYIONTNE YCIOBHS:

Ny,

» (11)

rae Yy - Koo duipent, npuarMaeMsii mo CrM 16.13330;

B- K03 unreHT, npuHumMaemsliii > 1,0;
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An - Iuiomane cedyeHus "HETTO";

Ruu Ry - pacueTHsie conporuienusi, npuaumaemslie o Cr 16.13330;

A - miomaae cedenus "OpyTTo".

Ycnosue paBHOnpodHOCTH 110 dopmynam (10) u (11) mas HeHTpaTbHO PACTAHYTHIX 3JICMCHTOB

I:‘)u/Ry=Yu/(0‘ B) ,(12)

roe O=A/A.

>
N3 dopmynbr (12) cnemyer: ecnu RU/RY VU/(G B)
dopmyne (11); B npoTuBHOM cityuae - o dopmyse (10).

, peumarouieil sBISETCS IMPOBEpPKa IO

Ipu Y =1,3, 4=0,85 u BZI,I cieayet, uto npu Ru/Ry>1,39 moctaTOYHO BBIMOJHUTH MPOBEPKY
o dopmyne (11), ecmu R u/R y<1,39, T0 Heobxomuma rposepka mo dopmynam (10) u (11).
Hdopmais o6 u3MeHeHmsX:
Ilynkm 7.1.3 usmenen c 20 sneapa 2023 2. - UameHeHue N 3
CM. npedbiOywyro pedakyuro
7.1.3 Tlpu ocnabnenun cBbime 15% cedyenuit orBepctusMu it 6oatoB dopmyna (10) ocraercs
0e3 m3menenus, a popmyna (11) moayuur Bua

N
— <1
1,180AR, ~

, (13)

rae 1,18 0A - ycrnoBHas ruiomanb, BBOAUMAs B pacyeT IpU oclabieHuu cedeHus cBbime 15%
(cm. CIM 16.13330).
W3 ycinoBust paBHOIIPOYHOCTH MpH MpoBepkax mo dopmynam (10) u (13) umeem

Ru/Ry=1,18Y ,/B=1,39. (14)

Wndopmarys 06 m3MEeHEHHUAX:
Ilynkm 7.1.4 usmenen ¢ 25 uronsa 2019 2. - U3merneHue N 1
CM. npedbiOywyro pedakyuro

7.1.4 Ins ynporienus npaktuueckux pacderoB B CM 16.13330 pacuetnbie dopmynbl (10), (11) u
(13) mpuBeneHbl K OAHOM (hopMyJie ¢ BBEICHHEM COOTBETCTBYIOIIEro Kod(hduiMeHTa ycaoBuil padboThI

Y

N<1

AreRy . (15)

Kosddurment ycmosuit paborsr Y ¢ ompemener u3 comoctasienus dopmyn (10), (11) u (13) ¢
dopmynoit (15).
Jns OonpmmHCTBA HauOosiee HIMPOKO MNPUMEHSEMBIX YIJIEPOJUCTHIX CTaled € OTHOUIEHHEM

Ru/Ry>1,39:
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1IpH 0=0,85 v =1/a;
opu - 0,75=0<0,85 7v.=1,18.

Juns craneii ¢ otHomenueM R o/R y<1,39
Yo=BR./v, R,=0845R,/R,

[Ipu Hambomnee BepoOSITHOM OcCHa0JICHUM CEYEHUs] OTBEpCTUsAMHU g 00aToB oT 8% 1o 25%
(®=0,92-0,75) u RW/Ry>1,39 ¥ =1,09-1,18. TIpu R /Ry<1,39 7 =0,99-1,18; mpu 5TOM MEHBbIIECE
3nauenue Y ¢ coorBercTByeT R W/Ry=1,17.

B CMN 16.13330 mpunster Y =1,1 mns crameit ¢ mpemenoM tekydectn O y§440 MIIa (4500

Kre/cm 2); Y ¢=1,0 - s cranei ¢ npenenom tekydectu O y>440 MlTa (4500 kre/cm 2).
Jiss ynpoieHuss pacueToB Ha MPOYHOCTh CEYCHUH, OCIAOJICHHBIX OTBEPCTHUSIMH JJIsl OOJITOB,

yKa3aHHbIE  3HA4CHHUS  KOd((OHUIIMEHTOB Y ¢ upuHATBI M JUIA  JOPYTMX  BHJOB
HAINPSHKCHHO-ICPOPMHUPOBAHHBIX COCTOSIHHI JJIEMEHTOB KOHCTPYKLMH (CxKaTue, HM3Tru0, CKATHUE WU
pacTshKeHue ¢ U3ruoom).

7.1.5 Ilpu pacdyere Ha HPOYHOCTh LIEHTPAJIBHO CXKATHIX 3JIEMEHTOB HEOOXOAMMO YUHUTHIBAThH
0COOEHHOCTH pabOThl CTallM Ha C)KaThe. B yacTHOCTH, pacueT Ha NPOYHOCTb LIEHTPAJIBHO CHKATHIX
JJIEMEHTOB C COEIMHEHMSAMU Ha OOJTax Kilacca TOYHOCTH A BBINOJHAETCS Kak s HeocHabJeHHbIX
DJIEMEHTOB.

Wndopmarius 06 n3MEHEHHSX :
Ilynkm 7.1.6 uzmenen c 25 urons 2019 2. - UsmeHeHue N 1

CM. rpedbiOywyto pedakuyuro
7.1.6 B OTAeNbHBIX JHUCTOBBIX KOHCTPYKIHUSIX C PABHOMEPHBIM pacHpelesieHUEeM HanpsHKeHHUM
(HarpuMmep, JUCTOBbIE HACTUJIbI, HEKOTOpBIE BHUJbI TPyOONPOBOAOB U PE3E€pPBYapoOB M T.II.), KOIr/a MpHU
3HAUUTENBHBIX JedopMalusix KOHCTPYKIMM He HapyllaeTcs WX HOpMallbHas OHKCIUTyaTaius, pabora
PACTSHYTBIX JIEMEHTOB CTAJIBHBIX KOHCTPYKIMM HPOUCXOIUT IOCIIE JOCTHXKEHHMS METAJUIOM IIpenesna

tekydectu (mpu Ru/Ry>Y y; Y y=1,3). VuuTeiBaTh paboTy CTaNH MOCIE JOCTHXCHUSI Pejielia TeKYUeCTH B
KaOKIOM KOHKPETHOM Ciy4yae HEOOXOJMMO Ha OCHOBE OIbITa IMPOEKTUPOBAHUS M HKCIUTyaTalllH
KOHCTPYKLHI COOTBETCTBYIOILIETO TUIIA.

7.1.7 TpebGoBanus MO MPOBEPKE YCTOMYUBOCTH IIEHTPATHLHO CKATBIX CTEPXKHEH ycTaHOBJIEHBI B Cl1
16.13330 Ha ocHOBe pacyeTa BHEIEHTPEHHO CKAaTbIX CTEpXKHEH C ydeToM BIMSHUSA (OPMBbI CEUEHUS,
HAYaJbHOTO HCKPUBJIEHUS OCH, CIy4allHOrO OJKCLEHTPUCHUTETA CXKUMAIOUIEH CHJIBI, a TakKke
COETMHUTEIIbHBIX AJIEMEHTOB (ISl CKBO3HBIX CTEp)KHEN ).

HauanbHbple HMCKpHUBIEHHS WIM CIydyallHbIE OSKCIEHTPUCUTETHl TPHUHATHI B COOTBETCTBUU C
JIOITyCKaeMbIMU OTKJIOHEHUSIMH, ycTaHOBIEHHbIMH B [OCT 23118 u CIM 70.13330.

[Ipu perennu MOCTaBICHHON 3a7aud ObT PACCMOTPEH BHELIEHTPEHHO CXKAaTbI CTEp)KEHb, CXeMa
KOTOPOTO TpHBeIeHa Ha pucyHKke 3, a. IIpum 3TOM perieHue BHIIOIHSIOCH B MPEINOIOKEHUH MalOCTH
nepeMenieHnii 1mo JAeGopMUpPOBAaHHOM CXeMe C Y4YeTOM IUIaCTHYeCKuX JaedopMmanuii, a 3HaYeHUe
pacyeTHOM HeCyImel CIOCOOHOCTH TMPHUHSATO PaBHBIM MPEACIPHOMY 3HAYCHHUIO CokuMaromied cuiibl Ny,
KOTOpasi BOCIPUHMMAETCS 3JeMeHTOM (pucyHok 3, 6). dopmMa HU30THYTOM OCH MNPUHHUMANACh I10
MIOJIyBOJIHE CUHYCOM/IBI.
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a 0) 6)
N
" N o 1.000
N,
0,800
vile _ 0.600
0,400
0,200
§
b 0 v, Vv 0000
N 00 20 49  6) 80 100 120 _140

)
a— pacyeTHas cxema; 6 — KpUBasd COCTOSHUS paBHOBecHs; 8 — rpadMk ko3 uIMeHTa ¢ 1S THIOB CEYeHHit a, b, ¢

Pucynok 3 — K pacueTy cKaThIX cTepxKHed

7.1.8 B CN 16.13330 Meroauka MPaKTHYECKHUX PACUYCTOB IICHTPAIBHO CHKATBIX JJICMEHTOB

IpHUBEJIEHA C HCIOJb30BAaHUEM KOI(D(GHUIMEHTOB YCTOMYMBOCTH TMpH IEHTpaibHOM cxkatun @
(k03D PUIHEHTOB MPOJOIBLHOTO W3rKOa), KOTOPBIC BBIYHMCICHBI ¢ ydeTroM /.1.7 B 3aBUCHMOCTH OT

A=1)/R,/E 0=N,/(ARy)

YCIIOBHOM rHOKOCTH Y IIPUHSATHI PAaBHBIMU

[Ipu BeuucineHuu 3HaveHuil koddduuuentoB @ s pasueix Tumos (a, b, U ¢) HmomEpeUHBIX
cedeHuil B coorserctBuu ¢ Tabauuen 7 CII 16.13330.2017 HauanbHbIE HECOBEPIIEHCTBA € b IPUHUMAIUCH
o popmyne

, (16)

r7€ 1 - paJnyC WHEPIIUU CEYCHHUS U1 COOTBETCTBYIOIIEH TIJIOCKOCTH;

| - reomeTpuyeckas [iMHA AJIEMEHTA.

JlaHHBIE HECOBEPIICHCTBA WMEIOT CIIyYalHBIM XapakTep W TMOJYHHSIOTCS CTATUCTHYCCKUM
3aKOHOMEPHOCTSIM, MMOATOMY 3Hau€HHE HadajJbHBIX HECOBEPILEHCTB CleAyeT MPUHUMATh HA OCHOBAaHUU
CTATHCTUYECKUX HCCIICIOBAaHUH CIyYailHBIX BEJTUYHH OTKJIOHCHHM, TTOJyYEeHHBIX U3 OMBITHBIX JIaHHBIX. B
dopmyne (16) mepBoe ciaraeMoe YYHTHIBACT HEMPABWIBHOCTH IICHTPHPOBKH, & BTOPOE - Ha4ajlbHOE
UCKPUBJICHHE CTOUKH (TTOTHUOB).

[Ipu HopmupoBanun KoddduumentoB P ompemensiace Takke KpUTHYECKas CHJIA YOPYTUX
UJCABHBIX CTEPXKHEN 110 METOAY DHiepa.

OKOH'-IaT CJIIbHBIC 3HAUYCHUS KOE)Cb(i)I/IHI/IeHTOB (p HpI/IHSITI)I HANMMCHBIIINUMU U3 )IBYXZ BBIYHUCJICHHBIX C
YUC€TOM HaAYaJIbHBIX HECOBCPHICHCTB H IO MCTOAY 3171J1epa C BBCACHHUEM KOB(I)(I)I/ILII/ICHTa HaOACKHOCTU
v.=1,3 ((p:Ne/(ARyye)=n2/(1,3 73) )

AJi1 OrpaHUYCHUSA TIPOT H6OB CIKATbIX CTCPIKHCU IIpU
OTHOCUTCIIBHO 60J'H)H_II/IX FI/I6KOCT$[X, Koraga BJIIMAHHUEC HaAYaJIbHBIX HeCOBepI_HCHCTB, onpenens{eMHx 10
dopmyne (16), cTaHOBHIIOCH HECYIIIECTBCHHBIM.

[TonyueHHble TakuM 00pa3oM 3HaueHus Kod(huieHToB P 1yt pasinyHBIX THIIOB MOMEPEYHBIX
ceueHnit (a, b u c¢) ObUIM anMPOKCHUMHUPOBaHBI ¢ ToOMomp dopmynbl (8) CIT 16.13330.2017, Ha
OCHOBaHUU KOTOpo# coctaBneHa tabaunua [.1 (mpunoxxenue J{) CI1.16.13330.2017.

Jns pacuera KOHCTPYKUMH KOJOHH MHOTOJTaXHBIX 34aHUI BeicoTOM Oonee 100 M cremyet
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YUUTBIBATh BJIUAHUC XapPaKTCPHBIX I HHUX AJOIOJHHUTCIBHBIX OSKCHCHTPUCUTCTOB, BBI3BAHHBIX
HCIIPAaBUJIbBHBIM HCHTPUPOBAHHUECM B CTBIKC KOJIOHH, OTKJIOHGHHH 3JIEMEHTOB KOJIOHH OT IIPOCKTHOI'O
ITIOJIOKCHU . HpaBHna ydu€Ta JOIIOJHUTCIbHBIX HECOBCPIUICHCTB IIPUBEACHEI B pasjesie 25.

7.1.9 B O0CHOBY NpOBEpKH H3THOHO-KPYTHUIBLHON (DOPMBI MOTEPHU YCTOWYMBOCTH TOHKOCTEHHBIX
cTepxHell npuHsaTa reopust B.3. Biacosa.

B obmem cinyyae ycioBHe MOTEPH YCTOMYHMBOCTH LIAPHUPHO OIEPTOrO LEHTPAIBHO CXKATOIO
YIPYIOro TOHKOCTEHHOTO CTEPYKHS UMEET BUJL

(M), NN, ) e N2 ()-8 (N, )0

= El, /1. Nw=[(n2 Elw/I2)+GIt] I

r=[(L+1y)/A] +af +a

X-X ¥ Y-y COOTBETCTBEHHO.
J1ist cTepikHs ¢ OIHO# ochto cuMMeTpu (y-y) ipu ay=0 dopmyna (17) umeer Bux:

. N, =n° EIX/IZ; N,

, 3E€Ch dx U ady - KOOPAUHATHI ECHTpA M3ru0da OTHOCUTENIBHO OCeH

(Ny=N)(N, N ) r-af N*=0. (18)

[Tocne neneHus Bcex wieHoBHa Y @ r ypasHeHue (18) npeoOpaxaercs:
(L-N/Ny) (2N /NwHaf/rZ) (NZ/N§) (Ny/Nm)ZO.(lg)

C yuetom o6o3nadyenuii C=N/Ny; 0=N yIN ® dopmyna (19) ymporaercs:

(1—<) (1< 8)—C2B2=0.(20)

2_.2 2
[Tpu B =a s/r u3 ypasHeHus (20) momydum:
- {1+3)+ /(15 +ap?
B 2
2°-5) on
WITH
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458°
r_2

(1+8)+|/ (1-3)+
L (22)

s BHELEHTPEHHO CXKATOro LIAPHUPHO OIEPTOr0 CTEPKHS JIBYTaBPOBOIO CEYEHMS C ABYMS
OCSAMHU CUMMETPHUHM, M3rM0aeMoro B IJIOCKOCTH CTEHKH HpU ax=ay=0, ycIoBHE NOTEpPHU YCTOHYHMBOCTU
UMeEET BUJT

(L-N/Ny) (1N /NmHef/rz) (NZ/Ni) (Ny/Nw)ZO,(Zg)

TJC € x - OKCHUCHTPUCUTECT IIPHUIIOXKCHU A CKUMaIOIIEeH CHIIBI OTHOCHUTEIBLHO OCH X-X.
B MMPAKTUYCCKUX pacdC€TaX YUUTBIBACTCA YaCTHYHOC CTCCHCHHC ACIINIAHALIMU OIIOPHBIX CEUYCHUIM

BBe/ieHHEeM Koddduiuenta 2 B nepBbiid wieH yuciutes Gopmynbl aast N O [em. dopmyny (17)], yem
NpUOJIMKEHHO  OLIEHUBAIOTCA  (AKTUYECKHE YCIOBHSI B  y3JaX CTEPXKHEBBIX KOHCTpyKuuil. B
OKOHYATeIbHOM BHJE C MCIIOJIb30BaHUEM Oe3pa3MepHbIX BEJIMYMH (OPMYJbl sl ONpEAETeHUS C
npuBeneHsl B npunoxkenunn [, CIT 16.13330.2017.

@opmynel B CMN 16.13330 ocHOBaHBI Ha MPEAINOIOKEHUH, YTO COOTHOIICHUE KPUTHYECKUX CHII

npu paboTe AJIEMEHTa 3a MPEAESIOM YIPYroCTU IMPHUHATO TaKUM K€, KaK Ipu paboTe ero B Ipenaenax
yIpPYroCTH.

7.1.10 Bausnaue nogaTIMBOCTH COCAMHUTCIBHBIX 3JICMCHTOB Ha CHMXKCHUEC XCCTKOCTH CKBO3HOI'O
CKaToro CTCPXKHSA B pacucTax HpI/I6HI/I)KCHHO YUUTBIBACTCSA BBCACHUCM HpHBCI[GHHOfI THOKOCTH 7\’ ef,

NPEBBIIAIONICH THOKOCTh CTEPIKHS A y=lylly, BBIYMCICHHYIO MO TEOMETPHYECKOH JUIMHE M Paauycy
L, =)/1,/A

uHepuun Y

CBOOOJTHOM OCH Y-Y).

(F,[[e |y - MOMCHT HHCPHUH CCUCHUA CKBO3HOI'O CTCPXKHSA OTHOCHUTCIBHO

[Tpu yucie maHeneil CBbINIE BOCBMHM W3 PEIIECHUS 3aJa4d yCTOMYMBOCTH IIAPHUPHO ONEPTOTrO
UJEANBbHO YNPYroro CKBO3HOTO CTEPKHSA (PMCYHOK 4) KO03(pPUIMEHT NpUBEICHHON [IMHBI MOJyYeH B
CIIEAYIOUIEM BUIE

, (24)

rae M= 8/ I'b - yroa caBura, 3aBUCSIIUIN OT THIIA COSTUHUTEIBHBIX DIIEMEHTOB.
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s |
~

N
Pucynox 4 — IllapuupHo onepThiii CKBO3HOH CTep:KeHb

®opmynbl Juist ompexenenus 11w K npu pasnuyHBIX cXeMax COEJIUHUTENBHBIX 3JIEMEHTOB,
NOJy4YeHHbIE IO MpaBWIaM ONpeAeTeHHUs IepeMelleHH B paMHBIX M CTEpXKHEBBIX CHCTEMaXx,
IpUBEIEHBI B Tabanue 8.

®opmyael Tabanupl 8 Gosee cTporue, ueM npudamxkeHHsle popmyisl ClM 16.13330, npumenenue
KOTOPBIX, OJJHAKO, CYIIIECTBEHHO HE BIMSET HA KOHEUHBIE PE3yJIbTaThI.

7.1.11 Ilpn onpenenenun Aot s YETBIPEXI'PAHHOTO CKBO3HOI'O CTEpXkHsS (HopMyJbl Tabaunupl 8
MCIIOJIB3YIOTCS C MOJCTAHOBKOW B HUX COOTBETCTBYIOIIMX T€OMETPUUECKUX XaPAKTEPUCTUK BCETO CTEPIKHS
U €ro OTHeNbHbIX BeTBeH. OJHAKO pe3ysibTaThl 3KCHEPUMEHTATIbHBIX HCCIIECAOBAHUI YeThIPEXI'PaHHBIX

CTepXKHEH C THOKOCTSIMH A=20-40 w3 cram ¢ npexnenom tekydectn O y=250-278 Mlla (2550-2830
Krc/cM %) MoKasbIBaIOT, 4TO TAKOM pacueT, B CBA3U C HAJTMYHEM HAYaIbHBIX HECOBEPIIEHCTB, MPUBOIUT K
3aBBILICHHBIM 3HAYEHUSM BBIUMCIICHHBIX IpeAenbHbIX Harpy3ok. B CM 16.13330 mnpennaratorcs
YCIIOBHBIE ()OPMYJIBI, B KOTOPBIE OJHOBPEMEHHO BXOJSAT T'€OMETPHUECKUE XapPAKTEPHCTUKH SJIEMEHTOB
CTepkHA Juii o0eux IUJIOCKOCTeH ToTepu  ycrouumBocTH. CpaBHEHHE  TEOPETHYECKHX U
OKCIEPUMEHTAJBHBIX ~JaHHBIX TIOKAa3bIBa€T B ATOM Cly4ae JOCTAaTOYHO YIOBJIETBOPUTEIHBHOE
COOTBETCTBHUE PE3YJIHTATOB.

7.1.12 ®opmynsr Tabauupl 8 CIT 16.13330.2017 (Tun ceuenus 3) uisl OnpeaesieHUS A of JUISL
TpeXFpaHHI)IX CKBO3HBIX CTep)KHeﬁ OCHOBAHbBI HA paCCMOTpeHI/II/I nux HOTepI/I YCTOﬁqHBOCTH B IINIOCKOCTAX
X-X ¥ Y-y B MIPEINOJIOKEHUH HEU3MEHHOCTH PACCTOSHUN MEXy BETBSIMH CTEPKHS MIPH H3THOE.

7.1.13 ®opmynel Tabnuubl 8 HACTOSIIETO CBOAA MpPaBHJI MOJy4YeHbl Oe3 ydeTa BIMSHHUS Ha

3HaYeHHWEe yria casura 'l HayaJdbHBIX HECOBEPUIEHCTB M MPOJOJNBHBIX CHI B BeTBiax. B CIM 16.13330
BBEJICHBI OTPAaHUYEHUS HA 3HAUEHUS THOKOCTEN OTJENIbHBIX BETBEH.

Jlns crepkHel ¢ MiaHKaMu THOKOCTb A b OTHENBHOW BETBH, MPHU KOTOPOW BIMSHHME YKA3aHHBIX
(akTOpPOB HECYIIECTBEHHO, cocTaBiseT 40.
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[Tpu GonbiieM 3HaUYECHUU Ay dopmyner st N u b HeoGX0qMMO yTOYHSATH 3aMEHOU BBIPAKEHHI

— 3 K2
(1 + 2n) u (I + n) COOTBETCTBEHHO Ha (1/B+2n) u (1/B+n), rjie p=1-012¢ 1 b (Buecy P -

KOX((UITUEHT, BBIYUCIISIEMBIA JUISI CTEPKHS 10 MIPUBEACHHON THOKOCTH A ef).

Taoauna 8
Cxema COeIMHUTENBHBIX @opMyisl U1 onpeAcsieHdss N U K [IpU 9UCIIe IIOCKOCTEN
OJICMCHTOB COCAUHUTCIIbHBIX 3JICMCHTOB
OJTHOH ABYX
1 2 2
Ab Ab
= 1+2n = 1+n
1~ 24EA, (1+2n) _ 1~ 24EA, [1+n)
b I |
u=|/ 1+082=2(1+2n) u=|/ 1+082=2(1+n)
2 2
Ay Ay
mpu N=0,2 pu N=0,2
o %
=/ 1+115= n=|/ 1+ =
Ay Ay
P,
A7 b s
2 .3 . 3
5 1+sin°p 1+sinB
£ = n=
EA; sin’p cosp 2EA; sin’B cosp
< a's i
~ nzA(1+sin3B) nZA(1+sin36)
N pn= 1+ = 1+
n ASA sin®B cosp 25A sin’B cosp
3 _ 1 _ 1
5 - ) n= )
EAy sin“B cosp . 2EA; sin“B cosp
4 e 2 ' 2
) ,AQ / = 1+ e 0= 1+ A
: ‘ ASA sin’B cosp 205 Ay sin’p cosp
i b E
4 _ 1 _ 1
= . 2 = . 2
2EAy sin“p cosP 4EAy sin“f cosp
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2 ' 2 '
_ 1+ A . 1+ A
205A sin’p cosp 4.5 Ay sin®B cosp
_ 1 _ 1
n= . n= .
EAy sin“p cosp . 2EA; sin“p cosP
2 ' 2 '
. 1+ A . 1+ A
A5A sin®B cosp 205A sin’B cosp

IIpumeuyanue - B HacTosmIed Tabnuiie MPUHATHI CIeIyIOINe 0003HAYCHUS:

B nosuumn 1: A p=Lplip; n=1pb/lsLb, | b - MOMeHT uHEpLIUK ceyenus nosca; | s - MOMEHT HHEpLUU
ceueHus OHOH INIaHKU.

3
B nosuumax 2-5: AdlAs~1; Ay cos” B/ A0 ; A=2Ab; A4 - TUTOIIAAR CEUCHUS OJTHOTO packoca; A -
IUIOIIA/b CEYCHHSI BCETO CTEPIKHS.

7.1.14 Ilpu pacueTe CKBO3HBIX pEIIETYATHIX CTEPKHEN HayalbHbIE HECOBEPIIEHCTBA YUUTHIBAIOTCS

xkoopduienrom @ Ha cragum mombopa cedeHMsT BCETO CTEPXKHS M IMPOBEPKH YCTOWYMBOCTH €TO
OTJENbHBIX BeTBel. B TO ’ke BpemMsi Ha HECYIIYI0 CIOCOOHOCTh CKBO3HOTO CTEPXKHS C pelIeTKamMu
CYIIIECTBEHHOE BIUSHUE OKA3bIBAIOT YBEIMYEHHE T'MOKOCTH TMAaHENH, a Tak)Ke HaudaldbHble UCKPUBJICHUS
CTEP)KHSI M OTHENbHBIX TaHeneil. B cBsa3u ¢ atum B CIN 16.13330 BBegeHBI OrpaHUueHUs] HA 3HAYCHHS
TUOKOCTEHN OTNIETBHBIX BETBEH MEXKIY Y3JIaMH.

Jid cHATHS 3TUX OTPAaHUYEHUN NpU A p<120 TpeOyeTcsl BHIIOJHUTh pacyeT CKBO3HOI'O CTEP)KHS
no JepOopMUPOBAHHON CcXeMe, KOTopash YUMTHIBAETCS MPUOIMKEHHBIM MPAKTUYECKUM CIIOcOOOM
pacuera.

Kosdpdumuent pacuernoir amunsr M x=0,7 mpu Ay NpUOJIMKEHHO YUYHUTHIBAaeT B3aUMOJIEHcTBUE
BETBU KOJIOHHBl C DJJIEMEHTAMHU pEILIEeTKH, a TaKKe BEPOSATHOCTh OJHOBPEMEHHOIO COBIAJCHUS
pacueTHBIX 3HAYEHUH HAYaJIbHBIX HECOBEPILEHCTB Ul BCEIO CTEPKHS U OTIEIIBHOM MaHEIN BETBU.

7.1.15 CoennHeHHE COCTAaBHBIX CTEpXKHEH BIUIOTHYIO WJIM 4Yepe3 MPOKIaAKH oOecreunBaeT
COBMECTHYIO Pa0OTy COCTAaBIIAIOIIMX €ro 3JEMEHTOB W PAaBHOMEPHOE paclpelielieHue MeXIy HUMHU
IPOJOIBHON CHUIIBI.

Jis cxaThIX CTep)KHEH [JIMHA ydacTKa MEXIy coeAuHeHusMu paBHa 401, 4TO COOTBETCTBYET
rubkocTH A =40 B CKBOSHBIX CTEpXKHAX C IUIaHKamu. [Ipm 3TOM BIMSHME NPOJOJBHOM CHJIBI Ha
ne(OpMUPOBAHKE JIEMEHTOB, COCTABIIAIOIINX CTEPKEHb, HECYIIIECTBEHHO.

Wudopmanust 00 n3MEHEHUSX:
Ilynxkm 7.1.16 uzmenen ¢ 25 urona 2019 2. - U3meHeHue N 1
CM. npedbiOywyro pedaKkyuro

7.1.16 YcnosHas nonepeunas cuia Q fic onpenensercs Kak MPOeKIHs MPOAOJIbHON CoKUMAOLIEeH
cuibl N Ha OChb, NMEPHEHIUKYJISIPHYI0 K M30THYTOH OCH IIAPHUPHO ONEPTOro BHEUEHTPEHHO CXKATOro C
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoekruposanus” (yTB. mpuka3oM MuHHCTEPCTBA. ..

9KCLUEHTPUCUTETOM € p CTEPHHSI CKBO3HOI'O CEUCHMsI, C HaualbHbIM UCKPUBICHUEM Vb, B €r0 MPEICIEHOM
COCTOSIHUU (PUCYHOK 5) M BBIUUCIIsETCS 10 (hopmyiie

Qric =Ny sina~N, o (25)

Jis cunycouaanbHoi GOpMBbI HAYaIbHOTO UCKPUBIICHUS U U30THYTOM OCH CTEPIKHS

niN,,
Qfic= I_Z(Vb+vu)
. (26)

al

o

i

N
\
UL;/V

a — N30THYTad 0Ch CTEPXKHA; 6 — HASUTH3UPOBAHHOE CEUEHHUE
Pucynoxk 5 — K onpejesieHHI0 YCJI0BHOM HOLIEPEYHOMH CHJIBI

Jnst Beramcnenust Ny ¥ Vy JOMKHBI OBITH ONpE/AeTeHbl MpeeibHbIe TapaMeTphl BHEIEHTPEHHO
CKATOTO CTEPXKHS Ui HWICATM3UPOBAHHOTO CEUEHHUS, COCTOSAIICTO W3 JIBYX OJWHAKOBBIX IIOJIOK,
CBSI3aHHBIX MEXIY COOON JKECTKOW CBS3bIO (CM. pucyHOK 5, 0). BiusHHe perneTku Ha TpeaesbHOe

3HayeHue Ny yunThIBaeTCsl BBEJJICHHUEM MPUBEACHHON '’MOKOCTH A o 1o CI1 16.13330.2017.

[Tonyyennbie 3HaueHuWst Qfic I pa3nM4HbIX Ry m A annpokcumupoBansl B CI 16.13330
NpUOIMKEHHOM 3aBUCUMOCTBIO

inC:k N /(P 1 (27)
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KOTOpasis YYHUTBIBACT BO3MOXHOCTH HCIOHAIIPSIKCHUA CKBO3HOI'0O CTCpPXKHA B IIJIOCKOCTHU

46
k=7,15-10 " (2330-E/R,)
COCIMHUTEIIBHBIX JJIEMEHTOB; 31€Ch :

3HadeHuss MHOXuUTeNsT k B mpaBoi yactu dopmysbl (27) aiast pa3iuuHbIX 3HAUYCHHH PACUCTHBIX

conporusienuii Ry mpu E=2,06-10°, MIla, npusenens B Tabauie 9.
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Taoauma 9
Ry, Mlla 210 230 250 270 300 330 350 370 400 500
(xkrc/cm 2) (2150) (2350) (2550) (2750) (3050) (3350) (3550) (3750) (4100) (5100)
k 0,0097 0,0103 0,0108 0,0112 0,0118 0,0122 0,0125 0,0127 0,0130 0,0137
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

7.1.17 [ns omnpeneneHus JOMOJTHUTEIbHBIX YCWJIMM B PacKkocax NEPEKPECTHOM pEelIeTKH s
ydyeTra BIMSHHUS OOXaThs IOSICOB B CKBO3HBIX CTEPXKHSIX pAacCMaTpUBACTCS OAUH pa3 CTaTHUYECKU
HeolpeaenuMasi CHUCTeMa, CXeMa KOTOpOM MpHBeneHa Ha pucyHke 6, a. Pa3pe3 ogHOro u3 packocoB
JTAeT OCHOBHYIO CUCTEMY, CXEMbI HarpyKEeHHsI KOTOPO# MOKa3aHbl HA pUCYyHKaX 6, O U B.

al 0/ i)

N N N N
d 17 , , 2
_Ag_
\ / N
As Ag ~
X B Nﬂd
L A7 : L & :
b i i}

a — pacyeTHasa CXema, 6 — ocHOBHaA CUCTEMA; 8 — NOINONHUTENLHOE YCUITHE B PACKOCE
Pucynok 6 — K pacuety nepexpecTHoii pelueTks

W3 pemieHnsi paccMaTpuBaeMOW 3a/layd TOJIyYEHO JIOTIOJIHUTEILHOE YCHJIME, BO3HUKAIOIIECE B
packocax

1p _ Ncos’ B

Ay 2 2
) 1+ —Aﬁsin3 B+ ﬁcos?’B

Ay A Ay

. (28)

3
®opmyna (22) CII 16.13330.2017 momyuaercs ipu A¢/As~1 u Ay cos” B/ A,~0 .

[puaumast O ag=N ag/Adu O n=Np/Ap=N/A, monyuaercs

Gad_ 62v82+1

o ax ) (s2en)

. (29)
3nauenust otHomEeHUS O ag/O n 1u1st pasnuuHbIX 0| v/b mpuBenensr B Tabnunue 10,

Taoauma 10
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0

0,5

0,6

0,8

1,0

1,2

1,4

1,6

1,8

0,117

0,200

0,293

0,396

0,475

0,554

0,620

G 4/0n 0,082

[Tony4yeHHOE AOMOJIHHUTENBHOE YCHIME B PAacKocax OT O0XaThs IOSICOB CTEPXKHS CKHUMAIOIICH
CHJIOH HEoOXOAMMO NMpHOAaBUTh K YCHWIIMIO B PAacKOCcax OT YCIOBHOW (WM (haKTHYECKOH) MONEepeyHOMN
cuibl Q.

7.1.18 Pacuer cTepxHEH, NpeAHA3HAUYEHHBIX J/JI1 YMEHBIIEHHUS pacue€THOM JUIMHBI CXKAThIX
3JIEMEHTOB, HEOOXOIMMO BBINOJHATH Ha ycuiaue, paBHoe Qfic u ompenensiemoe no dopmyne (27) B

3aBHCUMOCTH OT HPOJOJIBHOM cuiabl N u kodp¢uuuenta npogonsHoro usruba @ mms ocroHOrO
HOJKPEIUISIEMOI0 JJIEMEHTA.

Pacuer pacnopok, mnpenHa3sHAYeHHBIX [JI1 YMEHBLIEHUS PACYETHON JUIMHBI KOJOHH B
HAlpaBJIEHUU BJOJb 3JaHUS (M3 IUIOCKOCTH paM), IPU HAJIUYUU HArpy30K OT MOCTOBBIX KpaHOB
BBINOJIHSIOT HA yCUIIHe, onpezaensiemoe mo opmyne (27), B kKoTopoii 3HaueHre N MPUHUMAETCS PaBHBIM
CyMMe IPOJOJIbHBIX CHJI B IBYX COCETHUX KOJIOHHAX.

7.2 U3ru6aemMbie DJIeMEeHThI

7.2.1 Ilpm OJHOBpPEMEHHOM JICWCTBMM MOMEHTOB W TIONIEPEYHOM CHJIBI B  Oajkax,
paccuMThIBaeMbIX B IpejiesiaXx ynpyrux aedopmaruii, He00X0IUMO MPOBEPATH MPOYHOCTh CTEHKU MyTEM
orpeneseHus: 00OOIIEHHOr0 HampsDKeHUs (MHTEHCHMBHOCTH HanpsbkeHuid) mo dopmynam (44) CII
16.13330.2017 Ha OCHOBE DHEPreTMYECKOW TEOpUM NPOYHOCTH. HopmanbHOE HampsbKeHUE,
BBIUHCIISIEMOE T10 3TOM (OpMyJie, CPAaBHUBAETCSI C PACUETHBIM CONPOTHUBIIEHUEM, YBEIUUYEHHBIM Ha 15%,
YTO MPEAINoJaraeT pa3BUTHE JOKAJIbHBIX HEYNIPYTUX JedopMaluil B CTEHKE.

Pacuer H€O6XO}II/IMO BBIIIOJHATDL AJId IMPOBEPKHU CTCHOK ABYTAaBPOBBIX 0aJo0K B MecTe COCAUMHCHUA

CTEHKHM C BEpPXHHM MOsicoM. IIpu 3TOM B CTEHKax pa3pe3Hbix Oamok Hanpspkenusi O x u O y mmeror
OJIMHAKOBBIE 3HAKU, B CEUEHHSX Y OIOP HEpa3pe3HbIX OAJOK 3T HANpPsDKEHUs UMEIOT pa3Hble 3HAKH, 4TO
HE00XO0JUMO YUYUTHIBATh NPH MOJIb30BAaHUH YKa3aHHOU (HOpMYIIOH.

7.2.2 lns onpenenenus kputuueckux Hampsbkenuit P pRy npu morepe ycroitumBocTH Ganok
JIBYTaBPOBOT'O CEUEHUS C ABYMS OCSAMH CHUMMETPHUH, U3TMOAEMBIX B IUIOCKOCTH CTE€HKH, UCIOJIb30BAHBI
pe3yabTaThl UCCIEIOBAaHUN UACATBHO yIPYruX Oanok. [[s pacuera peasbHBIX CTAJIbHBIX OalOK BIUSHUE
HAyaJbHbIX HECOBEPIIEHCTB (B YAaCTHOCTH, HAYaJlbHOTO HWCKPHUBIIEHHS OCH OaJKu B IUIOCKOCTH

HauMeHbIel jxectkoct) yureno B CM 16.13330 mpum BeBoge Gopmyn mist kodddunmenta ¥V u

BBeIcHHEM Kod(durenTta yciaomii pabotsr Y c.

Kosdpdurmentsr V' mpuseneHsl aist ciiydasi MIAPHUPHOTO OMHPAHUS B TUIOCKOCTH HAWMEHBINCH
’KECTKOCTH U CBOOOJHOM JEIUIAHAINKM KOHI[OB PAaCYETHOTO ydyacTka Oajku. 3HadeHuss V BBIUKCIICHBI B
npeanonoxennn, uto |y/lx<<l. Eciu otnomenue |y/l1x<1, To 3Hadenus V cremyer ymHOXKaTh Ha

Y1,/

Wndopmarys 06 M3MEHEHUAX:
IIynkm 7.2.3 usmenen ¢ 25 urons 2019 e. - UsmeHeHue N 1
CM. pedbiOywyto pedakuyuto

7.2.3 Jlnsg chydas, KOrjJa KpPUTHYECKHE HANpsDKEHUS TIPH TOTEpPEe YCTOWYMBOCTH Oaok
MPEBBIIAIOT TPEEN MPOIMOPIHOHATBHOCTH, METOJANKA pacyeTa pa3padoTaHa HA OCHOBE HCCIICIOBAHUS
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

COOTHOHICHUA MCKIAY KPUTHUYCCKHUM HAIIPAKCHHUEM HCOI'PAHUYCHHO YIPYroro MHEHTPAJIbHO CXKaToro

crepxHsi O ¢r v AefiCTBUTENBHBIM HanpsDkeHneM O CIIeayromero Buia:

o 0,317
= =1,204 - —r
Oy v c5cr/6y . (30)
0,850
B dopmyne (30) mpemen mpoONOPHHMOHAIBHOCTH TPHHSAT PaBHBIM Y, a oTHoueHHe

6/0 y=1 npu O /O y=2,42, uro skBUBaeHTHO OTHOIIECHHIO O /O =E /E=0,412 (rne E - npusencHubIi
MOJTYJIb).
Jlnst GajoK JBYTaBpOBOTO CEYEHHUS C JBYMs OCSIMH CHMMETPHHM KPUTHYECKHE HAIPSHKCHUS

IIPUMEPHO MPONOPLUUOHAIBHBI 3HAYECHUIO l & , e G = const. Ha 3TOM OCHOBaHHMM HPUHATO, YTO

=242 =~
Gcrlcy ’ 1,55 npu 0/ =1. B untepsane 0,85=0 /0 y=<1,55 spauenne O/O y msmensercs

(pb:O,68+O,21 (pl HpI/I (P1>O,85_

I[J'IH 0aok ABYTAaBpPOBOI'O CCUCHUA C O,I[HOfI OCb0O CUMMCTPHH IIPHUHATA Ta XKC MCTOJAHKA, YTO U
JUIA CEUYCHHI C ABYMsS OCSIMU CHUMMCTPUHU, HO 3HAYCHUS OTHOLICHUS Er/E MNPUHATBHL pa3JINYHBIMU JIA
BCPXHCTO U HUXKHET'O ITOsICOB OaKu.

JIMHEHHO U

Wndopmarys 06 n3MEeHEHHAX:
Ilynxkm 7.2.4 usmenen c 20 sneaps 2023 2. - UsmeHeHue N 3

CM. npedbiOyuwyro pedakyuro

7.2.4 TpeOoBaHME HAAEKHOW CBS3M CXKATOTO TOsca OANKU CO CIUIOIIHBIM YKECTKHM HACTHIIOM,
KOrJla HE HY)XHa TIPOBEpKa YCTOMYMBOCTH OallOK, JOHKHO OBITh MPEIyCMOTPEHO B TPOEKTax
CTPOUTENBHBIX KOHCTPYKIUN U MPOU3BOICTBA PabOT.

[Ipu ycTpoiicTBe 3aKperieHHH CKaToro Mosica B OTIAENBHBIX TOUKax (Y3Jbl MPOJIOJBHBIX WU
MOTIEPEUHBIX CBS3€M, TOUKM KPEIUICHUS JKECTKOTO HACTHIIA) UX CIIEyeT PACCUMTHIBATH HA (PAKTUUYECKYIO
WM YCJIOBHYIO MOINEPEYHYIO CHIIy B TOPU3OHTAIBHON TNIOCKOCTH. [Ipn 3TOM Kaxaas ToO4uka 3aKperuieHH
npeHa3HaueHa T YMEHBIIIEHUS paCUeTHOM JTMHBI CKaToro mosica 6anku (cm. 7.1.18).

HpI/I HCIIPCPBIBHOM  MPUKPCIIJICHUNU  CIXKATOI'O TI10sACa Oanku K JKCCTKOMY HACTWIy DOJTO

IMPUKPEIVICHUE CICAYCT pacCUUThIBAaTb Ha MAaKCUMaJIbHOC 3HAYCHUC SKBUBAJICHTHOM nonepeqﬁoﬁ
Harpysku, ,HCfICTByIOIJ.[Cﬁ Ha I104C B FOpHBOHTaHBHOﬁ INIJIOCKOCTH

N
Onax= |_2(Vb +Vu)
, (31)

rae N - mpoioibHas COKUMAIOIas CUila,;

Vb - HAYaJIbHOE NCKPUBJICHHE TT05CA;

Vy - UCKPUBJIEHHUE TOsICa IPU ACHCTBUM CKUMAIOIIEN CUJTBI N;
| - mposer Ganku.

C yuerom popmynbi (26) dopmyna (31) mpumer Buzg
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nQﬁc N 3inc

f— ~

qnax I I

. (32)

[Tpu mIocKOM M TIPOGUIMPOBAHHOM METAUIMYSCKUX HACTUIIAX I BOJHUCTOW CTAIW HAJICKHOU
CBSI3BIO SIBJISIETCSI COCIMHEHHE MX CO CIKATBIM IOsICOM OaJiKi CBapKO#, Ha 00JITax WM T00EIISX.

Jnst  co3maHusi 3alleMJICHMs HAcTWIa CIUIOIIHOM NPOCEYHO-BBITSDKHOW HACTHII  CIEAYeT
MIPUBApPUBATh K CKaTOMY Iosicy Oaynku. [Ipu 3TOM JUCTHI HACTHIIa HEOOXOIUMO pPACIIOaraTh MPOCEYKOM
norepex mpojera (MepreHIuKYIIPHO K OCH OaKu).

st cOOpHBIX JKENEe300€TOHHBIX IUTUT U3 Pa3jIMYHbIX OCTOHOB IMOJ HAJS)KHOW CBSA3BIO CICHYET
MOHMMATh KPEIUICHHE 3aKJIaHBIX JIeTalel TUTHT K CKATOMY MOsCY OalKu CBapKOW MM Ha OOITax.

Jl1si MOHONUTHBIX KeTe300€TOHHBIX IJIUT HAJICKHOW CBS3BIO CIY)KUT MpPHUBApKa apMaTypbl WIH
CIEIUATBHBIX 3aKJIAIHBIX JETAJeH K CKATOMY MOsCY OalKu, WM 3aMOHOJIMYMBAHUE HTOTO MOSCA B CIIOE
OeToHa TONIIUHON He MeHee 20 MM.

[Ipu ycTpoiicTBe MNPHUKpPEIICHHI HEOOXOAMMO YYUTHIBATh KOHCTPYKTHUBHBIE TpeOOBaHUS IS
MPUMEHSIEMOTO BHUJIAa COCIUHEHWH (MUHUMAIIbHBIC pPa3Mephl IBOB, PACCTOSHUS MEXIy OONTaMH U OT
Kpast 3JIEMEHTA | T.1I.).

7.2.5  HaunbGonpmme  3HaueHWs ~ YCJIOBHOM  T'MOKOCTM  BepxHero  mosica  Oajku

o
ra=\ o |VRIE

, IPU KOTOpPBIX HE TpeOyeTcsi BBINOJHITH pacdyeT Ha YCTOWYMBOCTH OalloK,
onpenensitorcest mo gopmynam ClN 16.13330, koTopble MOJydeHbI HA OCHOBE METOAMKHU, W3JIOKEHHOU B

A y
7.2.3, npu Bemonsennu ycnosus P p=1. 3navenns ¢ mna pasmuuHBIX 3HAueHwit b/t u h/t npuBeneHE B
Tabnuue 11.

Jlns monmyuenus 3HadeHnit |ef/b 3mauenus € npusenenmbie B Tabnulle, coeayeT YMHOXHTH Ha

VER,

Wndopmarys 06 m3MEeHEHHUAX:
Ilynkm 7.2.6 uzmenen c 25 urons 2019 2. - UsmeHeHue N 1

CM. rpedbiOywyto pedakuyuto

7.2.6
Tabauna 11
MecTo npusoseris Harpysku b/t Han6obine 3HaueHus et npu 3HaueHusx h/b,
PaBHBIX
1 2 3 4 5 6
K Bepxaemy mnosicy 15 0,858 | 0,628 | 0,551 | 0,513 | 0,490 | 0,475

20 0,774 |1 0,594 | 0,534 | 0,504 | 0,486 | 0,474
25 0,690 | 0,560 | 0,517 | 0,495 | 0,482 | 0,473
30 0,606 | 0,526 | 0,499 | 0,486 | 0,478 | 0,473
35 0,522 | 0,492 | 0,482 | 0,477 | 0,474 | 0,472
K HmxHemy nosicy 15 1,238 | 0,928 | 0,825 | 0,773 | 0,742 | 0,721
20 1,154 | 0,894 | 0,807 | 0,764 | 0,738 | 0,720
25 1,070 | 0,860 | 0,790 | 0,755 | 0,734 | 0,720
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30 0,986 | 0,826 | 0,773 | 0,746 | 0,730 | 0,719
35 0,902 | 0,792 | 0,755 | 0,737 | 0,726 | 0,718

HezaBrucruMo oT ypoBHS IPHIIOKEHUS 15 0,948 | 0,703 | 0,621 | 0,580 | 0,556 | 0,540
HArpy3KH [PH pacdeTe yJyacTKa MEeXy 20 0,884 | 0,679 | 0,611 | 0,576 | 0,556 | 0,542
CBS3SIMH HJIU TIPY YHCTOM H3rHOe 25 0,820 | 0,655 | 0,600 | 0,572 | 0,556 | 0,545

30 0,756 | 0,631 | 0,589 | 0,568 | 0,556 | 0,547
35 0,692 | 0,607 | 0,579 | 0,564 | 0,556 | 0,550

[Tpu n3rube 6anaKu B ABYX INIABHBIX IIOCKOCTSIX MOTEPS YCTOMUYMBOCTH BBIPAXKACTCS JOCTHIKEHUEM
npesenbHON Harpy3ku (MakcuMyMa Ha KPUBOMl COCTOSIHMI paBHOBecus). B aTom cimyuyae usrub B o0enx
IUIOCKOCTSIX U KPY4YEHHE BO3HHMKAIOT C CAMOT'0 Hayajla HarpyKeHHsl ¥, IOCTENIEHHO BO3pacTasi, IPUBOIAT K
Pa3BUTHIO TJIACTUYECKUX AedopMalluii ¥ HCUEPIIaHUIO HECYIel ClIOCOOHOCTH.

Jis nByTaBpOBBIX 0aJIOK, paccuuThiBaeMbIx 1o popmyne (70) CIT 16.13330.2017 npu oTcyTCTBUN
CEKTOpUAIbHBIX HAIPSHKCHUM, MPOBEpKA YCTOWYMBOCTU TMPU JBYXOCHOM H3THMOE BBINOJNHSETCS Kak
YaCTHBIM Cilydail W3 YypaBHEHMsS] B3aUMOJEWUCTBHS JUIsI CTEPXKHA, CXKATOTO C JBYXOCHBIM
9KCLIEHTPUCUTETOM.

[Tpu npunoxeHuu Harpy3ku, AeHCTBYOMIEH B INIOCKOCTH, NapaljIeIbHON MIIOCKOCTH X-X, TOJIBKO K
omHOMYy (BepxHeMmy) mosicy Oanku Bo BTopoMm wieHe dopmynabl (70) CIT 16.13330.2017 cnenmyer
npuHUMaTh u3rubaromuii MomeHT Myf um MomeHT comportuBienuss Wy (BepxHero) mosca Oanku
COOTBETCTBEHHO.

7.2.7 Pacyer cTaTMYeCKH OIpPEACIUMBIX M3rMOAEMBIX 3JIEMEHTOB, HECYLIUMX CTaTUYECKYIO
Harpy3ky, B CI 16.13330 BbImoJHSETCS 1O OrPAaHUYEHHBIM IIJIACTUYECKUM  JedopMalusiM,
peaan30BaHHBIM B BUAE K03(D(ULIMEHTOB Ci>1, BBOJUMBIX K YIPYTUM MOMEHTaM CONPOTHUBICHHS
ceyenuit. [lpu ompeneneHun kKod(PPUIMEHTOB Ci B KAYECTBE KOJUYECTBEHHOTO KPUTEPHUS MPUHSITO

L =] E/R, L
OrpaHMYCHHUE TUIaCTUYeCKuX nepopmanmii '— (rme " T Y; T - ocrarounas nedopmarus
B CEUEHHMHM IIOCIe TIOJHOW yHpyrod pasrpysku). B oOmiem ciydae mpu TakoM MOAXOJlE yMEHBIICHHE
Ipe/IeIbHBIX MOMEHTOB MO CPaBHEHHIO C MOMEHTAMH, COOTBETCTBYIOIIMMHU IIOJHBIM IUIACTHYCCKAM
HIapHUpaM, COCTaBJsieT He Obonee 3% - 5%, a U1 ABYTaBPOBBIX ceueHui - 1%.

[Tpu sTOM 3HaueHHe KodpuIUeHTa Cj HE JOHKHO OBITh MEHBIIIE €AMHULIBI; B TPOTUBHOM CiIydae
pacdyeT HeoOXOAMMO BBINOJHATH B Ipeeiax yNnpyroi pabotel cramu mo dopmynam (41) m (42) CII
16.13330.2017.

[Ipy Hanmuuyuu B Oajke MPOTSHKEHHOM 30HBI YHCTOrO M3rM0Oa, KOrJa pa3BUTHE IUIACTHYECKUX
negopmanuil peanogaraeTcs He B OJHOM CEUEHHMH, a Ha ONPE/IEICHHOM Y4YacTKe €€ JUIMHBI, C IEIIbI0
OTpaHUYEHHUsl OOIIMX IMepeMelleHull, 3HaYeHne NpeAeTbHOr0 MOMEHTAa YMEHBIIAETCsl U MPUHUMAETCs
pPaBHBIM TIOJyCyMME MIpeleibHbIX MOMEHTOB IpU paboTe ceueHuss B TNpelesnax U 3a MpeaesoMm
YIPYTOCTH.

B Mmetoauke pacyera 0anok ¢ yueToM OrpaHMUYEHHBIX IUTacTHueckux aedopmarmii B ClN 16.13330
OPUHUMAIOTCS MEHbIINE 3HAuYeHHs KOA(PQHUIMEHTOB Ci, COOTBETCTBYIOIIME MEHBIIUM 3HAYCHHUSIM
TUTACTHYECKUX JjaedopMariif. DTO TO3BOJSIET pACCYUTHIBATh OadKW TPH PAa3IMYHBIX 3HAUYCHHSIX
OTpaHUYEHHBIX JeQOopMalui, YTO MPAKTHUECKH BaXKHO JUIS MOJYYEHUS ONTHUMAJIbHBIX CEUECHHH C ydueToM
Ha3HAUCHUS DJIEMEHTa, YCJIOBUH OKCIUTyaTallid, KOHCTPYKTHBHOTO pemieHus, (OpMBI CEUeHHs W
COOTHOUICHUH ero pasMmepoB U T.A. [Ipu 3TOM mpoOBEpKYy NPOYHOCTU CEYEHUS, MECTHOM YCTOMYMBOCTH
IUIACTUHOK 3TOr0 CEYEeHMs, OOLIeH YCTOWYMBOCTH OajlKu U €€ MKECTKOCTH CIIEAYeT BBIIOJIHATh B
3aBHCUMOCTH OT 3HAUEHUs NpUHMMaeMoW jaedopmaiuy, MpaBUIBHBI BBIOOP KOTOpPOW oOOecTedyuT
MUHMMYM IUIOIIAAM ceueHus. TakuMm oOpa3oMm, OCHOBHOHM 3ajauell pacueTa C y4yeTOM OIpaHMUYEHHBIX
negopmanuii sIBIIsETCS MPOSKTUPOBAHUE OAJIOK MUHUMAJILHON MacCHl.
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7.2.8 MeTonuka pacyera CTEHOK OalloK Ha YCTOMYHMBOCTH C YYETOM IUIACTHYECKHX Je(POopMaIiuii
OCHOBaHa Ha pe3yJibTaTaX PEHICHHs 3a7add 00 YCTOMYMBOCTH IUTACTUHKH NPU COBMECTHOM JIEHCTBUU
HOpPMAJIbHBIX M KacaTellbHbIX HampspkeHui. [IpoBepka yCTOWYMBOCTH CTEHKH 3aKJIIOYAeTCAd B CPAaBHEHUU
U3ru0AarOIIero MOMEHTA ISl PACU€THOTO OTCEKA, BHIUMCICHHOTO B COOTBETCTBUU C yka3zaHusmu 8.5.2 CII
16.13330.2017, ¢ KpUTHYECKMM MOMEHTOM JUIsl BCEH OAJKM MPU U3BECTHBIX KacaTeIbHbBIX HAINPSIKEHUSIX.
B kayecTBe KpUTHUYECKOTO NMPUHUMAETCS MOMEHT, COOTBETCTBYIOIIUN MOTEPE YCTOMUYMBOCTU CTEHKH MPU
OTIpeIeICHHOM HAampsKeHHO-Ie(OPMUPOBAHHOM COCTOSSHUM U YCIIOBUH, YTO YCTOMYHBOCTH IOSICHBIX
TuCcTOB obOecriedeHa. [Ipu 3TOM ¢ yBelnMUYEHUEM IUTACTHYECKUX JedopManuii CTENeHb 3aleMIICHUS
CTEHKM B TMosicax YyMeHbaerca. [Ipu 3HaYMTENbHOM pa3BUTHM  IUIACTHYECKHX JedopMaiui,

COOTBETCTBYIOIIUX KPUTHUYECKON T'MOKOCTH CTEHKU h=2, , 9 dexT 3amemieHuss CTeHKU B Mosicax He
YUUTBIBAETCS. 3aKPEIUIEHUE MONEPEUHbIX CTOPOH PACUETHOI'O OTCEKA CTEHKM NMPUHHUMAETCS IIAPHUPHBIM
HE3aBHCHUMO OT CTETICHU Pa3BUTHUS TIACTUUYECKUX AePOopMaIiHii.

Pacyer Ha yCTOWYMBOCTH CTEHOK OallOK ABYTAaBPOBOI'O IOMEPEYHOTO CEUYEHHUS C ABYMS OCSIMH
CUMMETPHH, YKPEIJICHHBIX TOJIHKO MOMEPEYHBIME peOpaMH )KECTKOCTH, CIEAYEeT BBIIOIHATE 10 hopmysie
(86) CIT 16.13330.2017, koTopasi yCTaHABIMBACT 3HAUCHHE KPUTHUSCKOTO MOMEHTA JIJIsl BCCH OalIKu.

7.2.9 Crenku 0aJoK acUMMETPUYHOTO cedeHust (C Ooliee pa3BUTHIM CXKATBIM TIOSCOM),
YKPETUICHHBIE TOJIBKO MONEPEUYHBIMU peOpamMu )KEeCTKOCTH, paboTaloOT B YCIOBUSAX COBMECTHOTO JICHCTBHS
BHEIIEHTPEHHOTO pacTsbKeHUs U cABura. MccinemoBanue paboThl TaKUX CTEHOK 3a MPEIEIOM YIPYTOCTH
NOKa3aJid, 4TO TPU MPOBEPKE HMX YCTOMYMBOCTH PACYECTHYIO BBICOTY CIEAYeT NPUHUMATh pPaBHOU
YABOGHHOM BBICOTE C)KAaTOM 30HBI, TaK KakK BIMSHHUE OCTAIBHON pACTAHYTOW 30HBI CTCHKH Ha e€e
YCTOMYHMBOCTh HE3HAYUTEIIBHO.

7.2.10 PacueT Ha yCTONYMBOCTD MOSICHBIX JIUCTOB (IIOJIOK) OaJIOK C y4eTOM pa3BUTHS MIACTUYECKUX
negopMaluil BEIMOJIHAIOT B MPEANOI0KEHNN UX HIAPHUPHOTO OMHMPAHM 10 JIMHUU COEAMHEHHs ITOSICOB
CO CTEHKOW IMpH YCJIOBUH, YTO JJIMHA MOJYBOJHBI IIACTHHKH paBHA 3Def (rme Def - pacuernas mmpuna
cBeca).

7.2.11 Jlns Ganok, u3ruOaeMbplX B IJIOCKOCTHM HAMOOJbIIEH MECTKOCTH U PACCUUTBHIBAEMBIX C
YUETOM DPa3BUTHS IUIACTHYECKUX JedopManuif, He0OX0IUMO 00ECHeYnTh UX OOIIYI0 YCTOHYMBOCTH U3
iockocTH u3ruba. [Ipu 3Tom Oosee BHICOKMI ypOBEHb Pa3BUTHS IUTACTUYECKUX JedopManuid B Oankax
(4TO CBA3aHO C yBenudeHHEM KO3(GHULIUEHTOB Ci), TpeOyeT Oosiee yacTOW pa3BA3KM CHKATOrO Iosica B
TOPH30HTAIBHON TUIOCKOCTH BILIOTH JI0 HEMTPEPBIBHOTO €0 3aKPETICHHS KECTKUM HACTHUIIOM.

TpeboBanus 7.2.1 OTHOCATCS K CIy4ar0 YUCTOTO M3rM0a M COOTBETCTBYIOT NMPUHATOMY 3HAYCHMIO
OTpaHUYCHUS TUIACTHYECKUX JIe(hOpMaIIHii B CEUCHHH.

[Ipu neiicTBHHM COCPETOTOYEHHOM CHIIBI B cepeAnHe Oanku 3HadeHus oTHomeHuil lef/b cnemyer
yBeIUYUBaTh Ha 25% MO CPaBHEHUIO C UX 3HAYEHUSMHU IIPU YUCTOM U3THOE.

7.2.12 Pacyer Hepaspe3HbIX U 3amiemiIeHHbIX Oamok 1o CIM 16.13330 BeImonHSAETCS C
OJTHOBPEMEHHBIM yY€TOM pPa0OThl CEYEHHUH 3a TPEeAesOM YINPYroCTH M COOTBETCTBYIOIIETO
nepepacnpezeNieHus OTIOPHBIX U MPOJIETHBIX H3TUOAIOIINX MOMEHTOB.

®opmyna (56) CIT 16.13330.2017 monydyeHa U3 YCIOBUS OTrPAaHHYCHHS MaKCHMAaIbHBIX
[ =3 [ =[] E/Ry

r,max (F,Z[e rmax rmax

OCTAaTOYHBIX JieopMaIiii B CEUCHUH 3HAYCHUEM ).

7.3 3JIeMeHTLI, MOABEPKEHHBIC JEeHCTBHIO 0CEBOI CHJIBI € H3rHOOM

7.3.1 Cornacao CII 16.13330 pacuer Ha yCTOMYMBOCTH 3JIEMEHTOB MPHU JEHCTBUH OCEBOM CHIIBI C
U3ruOOM BBINOJHSIETCA C YYETOM pa3BUTHS IacTuueckux nedopmanuif. [Ipu stom mpulnmxeHHas
dopmyna (105) CIT 16.13330.2017 asist mpoOBEpKH MPOYHOCTH CEUCHUS CUMTACTCS TPEACTbHBIM YCIOBUEM
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pacyera Ha YCTOWYHMBOCTbH IpHU A=0. IIpn yxazanneix B 9.1.1 CII 16.13330.2017 ycnoBusix, pacder
OTPaHUYHUBACTCS TOJILKO MPOBEPKOi ycToiunBoctu mo popmyne (109) CIT 16.13330.2017. B stom ciyyae
npu My=0 u B = 0 ycrmoBust ¢opmynsr (105) CIT 16.13330.2017 ymoBIETBOPSIOTCS aBTOMATUYECCKU
(pucyHoOK 7).

Yro xacaercs popmynbl (106) CIT 16.13330.2017, To nmpoBepka MPOYHOCTH CEYCHHS B Ipeeiiax
yOpyrux aedopMannii MOXKET MPUBECTH K MEHbBIIUM 3HAUYCHUSM NpPEIENIbHBIX Harpy3ok, 4emM IpoBepKa
ycroitunBoctu o dopmyne (109) CIT 16.13330.2017, ocoOeHHO misi KOPOTKUX cTepykHed. [Toatomy
npoBepKy mpodHocTH cedenus mo Gopmyne (106) CIT 16.13330.2017 HeoOX0AMMO BBHITOIHATH TOMUMO
MIPOBEPKHU YCTOMUMUBOCTHU ¢ yueToM ykazaHHbIX B CII 16.13330 ycnoBuit mpumeHeHus 3Toi GopMyibl (cM.
PUCYHOK 7).

0 1 CHR,

1 — Ha npouHocThb No Gopmysne (105); 2 — na npouHocts no dopmyne (106); 3—4 — o61acTH BO3MOKHBIX 3HAUEHHI]
N u M npu npoBepke YCTOHYHMBOCTH
Pucynox 7 — K pacueTy BHCEHTPEHHO CKATbIX 3J1eMeHTOB 1o dopmynam CII 16.13330

Koaddunuentsr ¢i B dopmyne (105) CIT 16.13330.2017 ycTaHOBIEHBI C yUYETOM pa3bsCHEHHUH,
U3JIOKEHHBIX B /.2.7/; Ko3Q(dUUUMEHT n XapakTepu3yer '"HOJHOTY" MOBEpPXHOCTEH KPHUBBIX
B3aMMO/ICUCTBUS JIsl Pa3JIMYHBIX THIIOB CEYEeHHM (PUCYHOK 8).

N
ARy

1

R,
PlchllOK 8 — 3aBHCHMOCTL «NOJIHOTHI» KPHBBIX B3aHMOJEHCcTBESA OT 3HAYEHHT Koad)clmunem‘a n

[Ipu ycranoBinenun 3HadeHuil kodpdumueHTo Cx B Tabanue E.1 (mpunoxenue E) CIT 16.13330
NPEIoNIarajgoch, YTO HM3TUO DJIEMEHTOB MPOMCXOMUT B IIOCKOCTH Y-y, a Harpy3Kd BO BCEX CIIydasx
NEHCTBYIOT cBepXy BHU3. [Ipu ycraHOBIeHHMH 3HAYeHUH KO3(PQOUIIMEHTOB Cy MPUHUMAJIOCH, YTO U3THO
3JIEMEHTOB MPOUCXOAUT B TuIockocTH X-X. Koaddurmentsr n (mpu My=0) HeoOXoaumMo mpUHUMATH C
YUC€TOM TOI'0, UTO SKCUCHTPUCUTCTHI MPUITOKCHUA HAIPY3KHU BO BCCX CIIyHasAX paCIIOJIOKCHBI CBEPXY CXEM
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CEYeHMs, T.C. TaK Ke, KaK 3TO mokazaHo B Tabanue /.2 (nmpunoxkenue 1) CII 16.13330.2017. 3To BakHO
IIPU pacueTe HECUMMETPUYHBIX CEYEHUN OTHOCUTENBHO OCH X-X.

[lpu wneOompumx 3HadeHusix oceBod cuibl N/(AnRy) < 0,1 paccMaTpUBaeMble OIEMEHTEI
npUOIMKAIOTCS K U3rH0aeMbIM, MMOATOMY MPH HX PACYeTe HEOOXOAMMO YUYUTHIBATH COOTBETCTBYIOIIUE
YCIIOBHS U TPEOOBAHMS.

7.3.2 PacueThl Ha yCTOWYHMBOCTH BHELEHTPEHHO CXKAThIX W C)KATO-U3TMOAEMBIX 3JIEMEHTOB B
IJIOCKOCTH JIEUCTBUSI MOMEHTA, COBHAJAIOLIEH C IUIOCKOCThIO CHUMMETPUM CEUEHUS, BBIOJHAIOTCS
cornacHo /.1.7. ITpu 3TOM HayabHBIE HECOBEPIICHCTBA B CBSI3W C MAJOW BEPOSTHOCTHIO COBIIAJICHUS UX
MaKCUMaJbHBIX 3HAYCHHH C PACUETHBIM 3HAYCHHEM OKcIeHTpucutera ¢ = M / N B pacuerax He
YYUTHIBAFOTCSI.

PacueTbl BBIMIONHSAIOTCA C  HUCHOJNB30BaHUEM KO3 duimentos ycroiuuBocty @ ¢ npu
BHELIEHTPEHHOM C)KAaTHUH, KOTOpBIE IIOJIY4YEHbl B COOTBETCTBUU C PACUETHOM CXEMOMW, NPUBEACHHON Ha

}\‘ .

[Tpu 5TOM Ha pUcyHKe 3 BMECTO HAYAIBHOTO SKCLIIEHTPUCHUTETA € p CIeIyeT NPUHUMATD PacUETHBIH

PUCYHKe 3, B 3aBUCHMOCTH OT OTHOCHUTEIBHOI'O OKCLHICHTPHUCUTETA M ef U YCHOBHOﬁ rHOKOCTH

skcrieHTpucutet €. Eciu e p>e, To BMecto koahduientoB @ ¢ HeoGxoaumo npuHEMaTh KO3()OUIHEHTHI

0.
B tabnunue .2 (mpunoxenue /1) CIT 16.13330.2017 npuBeaens! ko3 HULUEHTHI BIUSHUS (OPMBI

ceyeHuss 'l, C MOMOMIIBIO KOTOPBIX YYHMTBHIBAETCS pa3sBHTHE IUIACTHYECKHX JedopManuii M, TaKuM
00pa3oM, CTEpKHH PA3TMYHBIX THIIOB CEYCHHH MO 3HAYCHUIO MpenenbHbIX cuil Ny mpuBomsATCS K

CTEPYKHIO MPSIMOYTOJIBHOTO ceueHust (uist kotoporo "l=1) mpu oHO# U TOM e THOKOCTH A,

7.3.3 PacueTHble 3HAUYE€HHUS U3THOAIONIET0 MOMEHTa W TPOAOJBHONM CHUJIIBI B DJEMEHTE s
BBIYHCIICHUS DKCIIEHTPUCUTETA € OMPEACIIAIOTCS M3 pacueTa ynpyroil CUCTEMBI MO0 HeAePOpMUPOBAHHOM
CXeM€ U MPUHUMAIOTCS MPH OJHOM M TOM K€ COUYETAaHHHM HArpy30K C YYETOM HU3MEHEHHsI M3THOaIoIIero
MOMEHTA M0 JUIMHE JIEMEHTA U YCIOBUM 3aKPEIJICHHs] KOHIIOB DJIEMEHTA.

YBenuuenue HpOFI/I6OB V BHCHOCHTPCHHO CXATBIX JJICMCHTOB IIpHU n3ruode YUYTCHO B pPacCUCTC
OTACJIIBHOI'O CTCPIKHA I10 HC(I)OpMHpOBaHHOP’I CXCMC TIIpHU OIPCACICHUN npenenLHoﬁ CHJIBI Nu (CM.

pucyHok 3) u, crienoBarenbno, koddpunuentos Pe.
Wndhopmarus 06 n3MEHEHHSX :

Ilynxkm 7.3.4 usmenen ¢ 20 aneaps 2023 2. - UsmeHeHue N 3

CM. npedbiOywyro pedaKkyuro
7.3.4 Ilpu pacuere BHELEHTPEHHO CXAaThIX CTEPKHEH, C PE3KO HECUMMETPUYHBIMU THUIIAMHU
CEUEHUH, BO3HMKAET OMACHOCTb IMOSBJICHUS 3HAYMTEIbHBIX JedopMaluii cO CTOPOHBI PACTSIHYTOTO

BOJIOKHA. DTOTO HENb3sl JOMYCTUTH ISl CTEP)KHEH W3 CTalei, y KOTOpbiX BenuunHa oTHOmeHus O /0y
cocrasisieT 1,17 u menee. B ¢Bs3M ¢ 3TUM JUIsl TAKMX CTEP>KHEH, HApSAy C MPOBEPKOM MX yCTOWYUBOCTH,
NpeyCMOTPEHA TPOBEPKAa MPOYHOCTH PACTIHYTOro BoJiokHa mo dopmyne (107) CIT 16.13330.2017, B
KOTOPOH M3ruOaronii MOMEHT MPUOIMKEHHO OTIPEENIAETCs ¢ yUeToM 1e(hOpMUPOBAHHOMN CXEMBI.

7.3.5 Tlpu u3rube BHEIEHTPEHHO CXKATHIX AJIEMEHTOB B IJIOCKOCTH HAMOONBIIEH MKECTKOCTH X-X
(Ix>ly), coBmanmaromieil ¢ MIOCKOCTBIO CUMMETPUH, CTAHOBUTCS BO3MOXKHOW IOTEPSI YCTOHYMBOCTH H3
IUIOCKOCTH  JEHCTBUS MOMEHTa MpPH H3TMOHO-KPYTWIIBHBIX JehopMalMaXx paHblIe JOCTHKCHHS
npenenbHoi cuiibl Ny, IPUHUMAaEeMO B KauecTBEe KPUTEPUs MPH IUIOCKON (opMe MOTepH YCTOHUUBOCTH
(cM. pucyHOK 3).

B osToM ciyyae mnpoBepKy YCTOMYMBOCTH CIIEAYET BBINOJHATH B IUIOCKOCTH HaMMEHbIIEH
KECTKOCTU Y-y KaK IICHTPAIBHO C)KATOTO DJIEMEHTa C BBEACHHEM Kod(QUIMEeHTa ¢, YYUTHIBAIOIIETO
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BINSAHHUC 1/13r1/16a}omero MmomeHnTa M Ha IIPOCTPAHCTBCHHYIO ITOTEPIO YCTOﬁqHBOCTH CTCPIKHA.

A, >A.=3,14/E/R .

7.3.6 Ilpu rubkoctn Y ~°C Y moreps yCTOMYMBOCTH BHELEHTPEHHO CXKATBIX
CTEep)KHEW NP M3THOHO-KPYTHIIBHBIX JedopManusx HNPOUCXOIUT B Iperenax ynpyrux aedopmanuii. B
3TOM Cilydae Juisi omnpeenicHus Kod((UIMEHTa C MCHOIb30BaHA TEOPUSl YCTOHYMBOCTH TOHKOCTEHHBIX
crepskueit B.3. Biacosa (cm. 7.1.9).

Wndopmarus 06 H3MEHEHHSX:

Ilynxkm 7.3.7 usmenen c 25 utonsa 2019 2. - UsmeHeHue N 1

CM. npedbiOywyro pedakyuro
7.3.7 Ilpu pacdere CKBO3HBIX BHEUEHTPEHHO C)KATOTO CTEp)KHEH HEOOXOIUMO BBIMOJHATH
MIPOBEPKY YCTOMUMBOCTH BCETO CTEPKHA ¢ ydyeroMm /.1.14, a Takyke OTIOENbHBIX BETBEH KakK B IJIOCKOCTH
n3ruba B mpeneniax IMaHeld, TaKk W U3 IJIOCKOCTH M3rnba BCeW BETBH C YYETOM €€ PACKPEIUICHHS B
HAIpPaBIEHUU, IEPIICHAUKYIISIPHOM K TUIOCKOCTH COEIMHUTEIBHBIX 3JIEMEHTOB.

[Ipu ompeneneHuM pacyeTHOM HJIMHBI BETBEW B O00€MX IIJIOCKOCTSAX CIEAYET YYUTHIBATh
HEPEMEHHOCTh IPOAOJIBHOM CWJIBI MO JUIMHE BETBU 3a CYET M3MEHEHMs H3rMOaroIiero MoMeHTa (CM.
pasgen 8).

7.3.8 YCTOHUMBOCTb CTEp)KHS, CKATOTO C M3rMOOM B JIByX IJIaBHBIX IJIOCKOCTSX, CBOJIUTCS K
OTIPENICJICHUIO TPEJCTbHON TOYKM HAa KPHUBOW COCTOSIHUH pPaBHOBECHS C y4eTOM palOThl CTanmd 3a
IpENeIoM YIOPYroCcTH. B CBSI3M €O CIIOXKHOCTBIO pEUICHMsI 3aJauyd pe3yJIbTaTbl, MPUTOJHBIE JUIS
IIPAaKTUYECKOI0 MCIOIb30BAHMS, MOJYYEHBI JIMIIb JUIS ONPEACICHHBIX TUIIOB CEYEHUN C OJMHAKOBBIMU
9KCLIEHTPUCUTETAaMH Ha KOHLIAX.

7.3.9 Jlns cTep>kHEH 3aMKHYTOT'O MJIM CIUIOUIHOTO CEUEHHs C JABYMS OCSIMH CUMMeETpuu (TpyOsl,
Opychsi MPSMOYTOJLHOTO CEUYEHMsI) BIUSHUE KPY4YEHMsI Ha NIpPEJeNbHYI0 Harpy3ky HeCyllecTBeHHO. B
CBSI3U C 3TUM IPOBEPKA YCTOHUMBOCTU TaKUX CTEPHKHEH, CHKATBIX C U3TMOOM B JIBYX TJIaBHBIX IIOCKOCTSIX,

up A>0,65

BBITIOJIHSIETCS IO (pOopMyIiaMm:

M
A(PeI;IRch +‘1 . -iN <1,
. N | LGRyYe
M
A(Pel:IRch +-1 N -\yN =t

, (33)

rie NX:(EZ/LZ) El. Ny:(nzlls) Ely

7.4 IlogOop ceveHMii HEHTPAJIBHO CKATHIX, CKATO-U3THOAEeMBbIX U U3rH0aeMbIX 3JIEMEHTOB

7.4.1 O01Me MoJIoKeHus

Wndopmarus 06 H3MEHEHHSX:
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Ilynkm 7.4.1.1 usmenen ¢ 25 urona 2019 e. - UsmeHeHue N 1

CM. npedbiOyuwyro pedaKkyuro

7.4.1.1 IloxOop mONepevHbIX CEYCHUN CTAIBHBIX AJIEMEHTOB BBHIIIOJIHIECTCS B TPH JTama:

NEPBBIA - MPEABAPUTENbHBIA pacyeT, BBIABJISIONINN OPUEHTHPOBOYHbBIC MapaMeTphl JIEMEHTOB
CCUCHUS;

BTOPOil - KOMIIOHOBKA CEYEHMSI U BHIYUCIICHHE €r0 FTEOMETPUUECKUX XapaKTEPUCTHK;

TPETHIi - MPOBEPOUYHBIN pacyeT CEUSHHUsI SJIEMEHTA U YTOUHEHHE €r0 MapaMeTpoB.

7.4.1.2 OCHOBHBIM 3TaIioM, OINPEACIIAIONIMM KauyeCTBO BCETO pacuera, sBJsieTcs nepBbiii. OT Hero
3aBUCHT, HACKOJBKO A((EKTHBHBIM OyJIeT OKOHYATEIhHO MPHUHATOE CEUYCHHE DJJIEMEHTa M KakKoBa
TPYJOEMKOCTh pacyera. KOMIOHOBKAa cedeHUss NpuU OOECHEUYEeHHWH BCEX HOPMATHBHBIX TpeOOBaHUM
JIOJDKHA TIPOM3BOJUTHCS MPEABAPUTEIFHBIM pacdeToM 3a oauH pa3. OH BBINOJHIETCS NPU JBYX
YCIIOBUSIX, IPEABSABISAEMBIX K TabapuTaM CEUCHHUS:

IIEPBOM - rabapHThI 3a/1aHbl WIIK IPUHATHI U3 KOHCTPYKTUBHBIX COOOpakeHUIA;

BTOPOM - ra0apUThI JOJDKHBI OBITH ONPEACTICHBI U3 KPUTEPUEB ONTHMAIBLHOCTH.

[Tpu mepBOM yCIOBHHU pacyeT BBINOJIHIECTCS OOBIYHBIM IMOPSIKOM, UCXOMAS U3 OPHEHTUPOBOYHBIX
3aBUCUMOCTEN pAacyETHBIX IIapaMETPOB OT pPa3MEpPOB CEYECHMs; IPU BTOPOM - C HCIIOJIB30BAHHEM
OpsAMOro METOAa I0A0Opa CEYeHMs, IO03BOJIIONIEr0 Haubosee MPOCTO MOJIyYUTh ONTHUMAJIBHOE
peleHue (JIOCTUKEeHNe MUHUMYMa MacChl WM CTOUMOCTH 3JIEMEHTA).

7.4.1.3 Bropoii 3Tam mombopa BBIMOMHSAETCS C LENBI0 YBA3KH PACUYETHBIX I1apaMeTpoB C
pa3MepaMH 3JIEMEHTOB COCTABHOTO CEYEHHsS B COOTBETCTBHM C TPEOOBAHUSAMHM KOHCTPYHMPOBAHUS W
(dakTHUEeCKUMH ~ pa3MepaMd  3JEMEHTOB, YKa3aHHBIMH B COpPTaMEHTEe. OTOT JTam  SBISIETCS
BCIIOMOTATENbHBIM, HE ONPEAEISIOIINM pa3Mephl MOMEPEYHOr0 CEYSHHUS, a JIMIIb BHOCSIIUM HEKOTOPYIO
KOPPEKTHPOBKY, YUHTHIBAIOIILYIO pEATbHOE TIPOCKTHPOBAHUE.

7.4.1.4 Tpetuit 3Tan - 3aBepIIeHHE MM0I00pa CEUYEHUsI MPOBEPOUHBIM PACUE€TOM B COOTBETCTBHUH C
TpeOOBaHUSIMU HOPMATHUBHBIX JOKYMEHTOB. Ha 3TOM 3Tame mpou3BOIUTCS HECYLIECTBEHHOE YTOUYHEHHE
apaMeTpoOB U XapaKTEPUCTUK CEUEHHs], HE BBI3bIBAIOIIMX HEOOXOAUMOCTh MepepacyueTa.

7.4.2 lleHTpaJIbHO C:KAThIe 3JIEMEHTbI

7.4.2.1 Tpebyemast IuIOmaab MOMEPEUHOrO CeUeHHs A MPH 3adaHHBIX TabapuTax OMpEaesIeTCs
u3 dopmynbl (7) CIT 16.13330.2017.

Kosdduruentsr npogonsroro msruba P ciemyer onpenenste B coorserctBun ¢ 7.1.3 CII
16.13330.2017.

VYcioBHass THOKOCTb CTEpIKHA y (rme A= ef/ll) ompexnensieTcst ¢ HMCHOIB30BAaHHEM
NPUOTMKCHHBIX 3HAYEHUH PaJMyCOB HMHEPLUUH CEUYCHHH OTHOCHTENBHO TJABHBIX OCeH Ix, Iy,
MPUHUMAEMBIX 10 Tabanue 12 (X - ropu30HTaNIbHAS OCh, Y - BEPTUKAIBHAS OCh).

A

JInsi CKBO3HBIX CTEp)KHEW MpPU BBIYUCICHUU OTHOCUTEIBLHO CBOOOIHOM OCH, BMECTO }‘,

MPUHUMAETCS A ef, ompenemnsemas no Ttabamue 8 CII 16.13330.2017. [nst cocTaBHBIX CTEpKHEH

CKBO3HOI'O C€YECHUS C IIAHKaMU IIPU (h) )Z( ) , rie hp - mupuna mianku; b - paccrosiHue B 0CAx

BeTBeid, cenyer cuntats | sl/(1pb)=5.

7.4.2.2 OnTUMaabHOE CEUYEHUE CTEepXKHS 3aJaHHOM (OPMBI JIOJDKHO YAOBJIETBOPATH JBYM
YCIIOBHSAM:

- PaBHOYCTOMYHBOCTH, T.€. A x=A y;
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

- Tpene’abHOW TOHKOCTEHHOCTH JJIEMEHTOB CEYCHHMsS (CTCHKH M IIOJIKM) B COOTBETCTBHH C
Tabanuamm 9, 10 m nogpasgena 9.4 CIT 16.13330.2017.

Taoauna 12
Paanyc [TpubrmKeHHbIC 3HAYCHUS PAJUYCOB HHEPIIMH | x ¥ |y IS CEUCHU
UHEPLUU Vi
= W\
-.Q
I x 0,35d 0,29h 0,43h 0,30h 0,20h 0,20h
iy 0,35d 0,29h 0,24b 0,20b 0,20b 0,40h
g é
6 ¢ ==
-3
i x 0,32h 0,32h 0,32h 0,28h
iy 0,49b 0,58b 0,20b 0,24b
6 5 . 5 ;
THLF g1 &
- -
i x 0,40h 0,40h 0,40h 0,43h 0,21h 0,41b
iy 0,51b 0,44b 0,60b 0,43b 0,21b 0,41b

Bepxusast rpanunia panuoHaNIbHOM O0JAacTH TPUMEHEHHUsS CTajdd TOBBIIMIEHHOW W BBICOKOU
MPOYHOCTH OIpPENEseTCs] U3 YCIOBUS CHUKEHHUSI MACChl CTEPKHS (TTOIIAIN MOMEPEYHOro cedeHus A) ¢

pocToM pacdetHOro comporusieHus, T.e. dA/dRy=0, KOTOpOEe BBIIOIHSETCS MU 3.9 . IMosromy

A>3,9

CTCPIKHU C yCJ'IOBHOI71 THOKOCTBIO JOJIKHBI BBIIIOJHATHCA U3 Manoyrnepoz[HCToﬁ CTaJld, TaK KakK

pu A >120 pYMEHEHHE CTAalM C PACUeTHBIM CONpPOTHBIeHMEM Ry>225 MIla (2294 krc/cm?) -
HEPEeHTa0EeNbHO.

[IpuMmeHeHre cTanu TOBBIIMIEHHOM M BBICOKOM TMPOYHOCTH 3KOHOMHYECKH dS()PEKTUBHO
A<25

7.4.2.3 Tlpsamoii MeTos moa0opa MOMEPEYHOr0 CEYCHHSI CTEPXKHS MO3BOJISIET MOJYYUTh 3HAUYCHHE

A

(Ha6J'IIOI[aCTCH HC TOJIBKO CHMKCHUC MAaCChl, HO U CTOUMOCTHU KOHCTPYKLII/II/I) npu

TpeOyeMoil yCIOBHOM T'MOKOCTH
npeoOpa3oBath B popMyIry

3a oquH pa3. s atoro dopmyny (7) CIT 16.13330.2017 crnemyet

r=VolA . (34)

rue A:BC;
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

_ N E =

B= R_ ks

Rch y
- HapaMeTp HUCXOAHBIX JAHHBIX,
-2
I I

C=——=—
Az A

- KBaJpaT yJAEIbHOIO pajuyca MHEPLUU MONEPEUHOr0 CEYEHHs] OTHOCUTENIBHO
OJIHOM U3 I'NIaBHBIX OCEH.
Jns Hanbomee pacnpoCTPaHEHHBIX CIIOUIHOCTEHYATHIX CEYeHHMU 3HadeHHs mapamerpa C mMoryT
OBITH OIpeesieHbl o Tabaunue 13.
B tabnauue 13 ykazaH Takke pasmep OT Onrpkalliero Kpas 10 LEHTpa TSDKECTH CEYeHus,
HECUMMETPUYHOI'0 OTHOCUTENIBHO OCH X-X:

32=-§h 63=ﬁh %:L)h
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Tabauuna 13
[Tapamerp ITonepeunoe ceyenue
- b b A ;
: Y& =y i3
o = S S
Q — - L
L ad
Cx 14d 1lh Llh u(3+u) u(3+u) u?(4+u) u?
8 t 36 t 48 t w — Ay —_— Aw
24(1+u f 12(1+uf 12(1+u ¥ 12(1+u
Cy 1d 1h 1 h 1+3u 1, 1, 1,
T T —\f e——— —— f
ér 36t 2t 24(1+u P 24(1+u P 12(1+u 12(1+uf
IIpumeuanue - B HacTosmei Tabiuiie MpUHATHI ClieyIone 0003HAYCHUS :

_AC_w A
u_Af oy }\'WC

- COOTHOIIICHHUE ILJIOIIaaeH BCPTUKAJIBHBIX (CTGHOK) U TOPU30HTAJIIBHBIX (HOJ'IOK) QJICMCHTOB CCUCHUA,

Nw X Nf- COOTBETCTBYIOIIECEC YUCIIO BJIEMEHTOB B COCTABC CCUCHMUA,

h h
Aw= E A= .
, - ru6GKOCTH CTEHKH ¥ MOJNKH COOTBETCTBEHHO;
(= h
b COOTHOIIIEHUE pa3MepoB (rabaprTOB) CEUEHUS - BBICOTHI K IIMPUHE.
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

s nBYyTaBpOBOTO CeuYeHHUsI C HEYCTOWYMBOM (paloTaromield B 3aKpUTUYECKOM COCTOSIHUU)
CTeHKOU popmymbl i onpeaeneHus napamerpa C npuBeneHsl B Tabnvue 14.

IIpu muentpanbHOM Cxatuu B cooTBerctBUM ¢ /.3.5 CII 16.13330.2017 npuHuMaeTcs

<1,5 h;/ ~

A=l héf t"’ Jlist 1ByTaBpOBOIO CEUYEHUs 2/3=uelu=1, IIPU KOTOPBIX E~1. Torma mpu pacuere
JIByTaBPOBOI'0 CEYEHMs C HEYCTOMUMBOW CTEHKOW B KAa4eCTBE MCXOJHOIO 3HAYCHMs CIEeNyeT NPUHHUMATb
Uer=2U/3.

ITonuas monjaab CE4EHUs, BKIKOYask HEYCTOWYUBYIO YAaCTh CTEHKH, paBHA

_1+u
f=—
1+uy
Taoauna 14
Ceuenue dopmyia s onpeaeIeHIs TapaMeTpoB
C X C y
u{3+&u A
_ uls+e )z’wv = —ht
12(1+uy) 24(1+w f

IEEI N TN T

IIpumeuanue - B HacTosme Tabinie MpUHATH ClIeTyIone 0003HAYCHUS :

hes
Uef—hu

wil w1 w )
—q et o 2
é_3u1u+3(u)

Jlist  cOCTaBHBIX CEUYEHHMH U3 TIPOKATHBIX HaWOoliee TOHKOCTEHHBIX NpoduiIe 3HaYeHUS
napametpa C npuBeaeHsI B Tabnmue 15.

Taoauna 15

ITapamerp Ceuenue
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- “ -

Cx 0,36 0,50 0,16 1,3-2,0
Cy 0,75 0,35 1,2 b %/4A

[Tpu TMOKOCTH MIMPOKUX MOJOK YTOJIKOB 7¥f=(h/t)<15 3HaueHusi C JOHKHBI OBITh YMEHBIICHHI B

Ay1s pa3; HWKHHE W BepxHHE 3HaueHUs C A JBYTaBPOB M IIBEJUIEPOB COOTBETCTBYIOT MajbIM H
OosibiiiM HOMepam Tipoduieii. JIst cKBO3HOro TpexrpaHHoro cummerpuunoro ceueHust Cx=Cy=b/6A
(rme b - paccTosiHEE MEXIY OCSIMHU BETBEH).

7.4.2.4 OnTtuManbHble COOTHOLIEHHS OCHOBHBIX pa3MepoB (rabapuTOB) IMONEPEUYHBIX CEUEHUN
CXKaThIX JIEMEHTOB IIPU 00ECIIEYEHUH UX PABHOYCTOMYMBOCTH ONPEAEISIOTCS U3 BBIPAKEHUS

l&] =v Lt /b,y , (35)

= I/C /
rue v C y CX onpenensercs mo Tabavue 16.

Taoauna 16

I Lles

L J

[Tapamerp Ceuenue

v 1+3u 1 1+u 1 1‘25}/11 1

3+u y3+&u ul4+u) Yu

6= (Ml ey )

IMpumeuannue - , e A <0,6 ¢tx<40 - B crryuae coeJMHEHHs BETBEH CKBO3ZHOMN

KOJIOHHBI TUIAHKAMH, UMEIOMUMH upuHy h =200/ |, B 9TOM Ciydae OHM CUMTAKOTCS AGCONIOTHO

e=14A/ AdAL 3 . y
KECTKHUMU, ~ = B ClIy4da€ COCAUHCHH BETBEU TPCYTOJIbHOU PCUHICTKON C AWMAaroHaJbIo,

HAKJIOHEHHOH K BETBU MO YIJIOM 45°, TIOMIAIbI0 MTOTEPEYHOT0 ceUeHus A d.

[Ipy HEBO3MOXHOCTU YJIOBJIETBOPUTH COOTHOIIECHHE [2;] M0 KOHCTPYKTHBHBIM COOOpPaXKEHUSIM

pacyeTr Ha yCTOWYMBOCTD BBIIIOJIHAETCS TOJIKO B OJTHOM HampaBieHUH. [ AByTaBpa npu &=1 pacuer Ha
YCTOMUMBOCTb  MPOU3BOAMUTCA TOJBKO B IUIOCKOCTM TIOJOK (OTHOCUTEIBHO OCH y-y) TIpH
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

l(Ef
| < V u=1,8

yef

7.4.3 Cxkaro-usrudaemMble U BHEHCHTPEHHO C:KATHIC 3JICMECHTBI

7.4.3.1 Ilpm 3amaHHbIX TrabapuTax cedeHUs TpeOyemas (pacdeTHas) IUIOMANb CTepXKHA A
onpeaensercs u3 dbopmynsl (109) CIT 16.13330.2017.

Kosdpdumuenr ycroitunBoct P e, onpenmensercs B coorsercTBuu ¢ TpeboBanmsmu 9.2.2 CII
16.13330.2017; oTHOCHUTENBHBIN IKCHEHTPUCUTET M OIMPEACIAIOT 1o (hopmyie

m=w 7\, , (36)

o=(eall; i) YE/R, ) )
rae - IapamMeTp HUCXOJAHBIX JaHHbBIX, SBISAIOLIMICA Oe3pazmepHON
BEJIMYMHOM, 3aBHUCAIICH OT OTHOILICHUH 3KcueHTpucutera ¢ = M / N k pacueTHOl anuHe CTepKHS |ef 1

a/i, a Takke oT XapakTepucTuk matepuana E u R y;

a - paccTosiHue OT IEHTpa TSDKECTH CEYEHHSI JO0 €ro pacyeTHOro CKaTtoro BoyiokHA. Jlns
CUMMETPUYHOTO B TPY30BOH IJIOCKOCTH CIUIOIIHOTO ceueHHs a = h / 2; A HECUMMETPUYHOTO CEYCHUS
HEKOTOpbIE 3HAUEHUs a MpHUBeIeHbI B Tabanue 13.

3HaueHus paguyca HHEPLHH 1 TPUHUMAatOTCA 1o Tabaunue 12.

7.4.3.2 Jlng cxkaTo-u3rubaeMbIX HIIEMEHTOB C CEYEHHEM, HECUMMETPUYHBIM B TIPy30BOM
IUIOCKOCTH, YCJIOBHEM KadeCTBEHHOI'O BBINOJIHEHUs IPEJIBAPUTEIBHOIO pacyera sBISETCS MPaBUIIbHOE
Ha3HaueHue (¢ JomyckoM He Oonee 2% BBICOTBI CEYEHHS) TMOJOXKEHHS IIeHTpa Tsbkectu. st
JIBYTaBPOBOT'0 000OIIEHHOTO cedeHus (PUCyHOK 9) TOJ0KEHHE €ro LIEHTPa TSHKECTH U painyChl HHEPLUH
OTIPENIENAI0TCS IO CIEAYIOUIMM (hopMyJIIam:

_ Mz(h+g)_M1C1 . NN,
h= M; + M, M1+M2k’

3+ Uy 0,4

L= Wyl(h_yl);iyzmb’

rae N1, M1; N2, M2 - pacueTHble KOMOWHAIIMU MPOJOIBHOM CHIIBI U W3THOAIOIIET0 MOMEHTA
COOTBETCTBEHHO JISI TIEPBOM M BTOPOI BETBEH HITU TOJIOK CIKATOTO JIEMEHTA.

, (37)
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Pucynok 9 — Cxema 1RYTaRpPOROro 00001IeHHOTO CeYeHHA C HEYCTOHIYHBOM CTEHKOM

_ M,
AR

hefz'xﬂhd‘ Wt = il

Lo Ay A+h
IMprU HEYCTOUMYUBOU CTCHKE .
TpeOyemble mIomnaau moscoB (MOJIOK) OMPENETSIOTCs o hopmyiam:

(haf:h)uef:u

IIpu ycTONYMBOM CTEHKE

2¥Us Y Yi Ut
=] —— == A =l ]A
A 2(1+%f) h | A h 2(1+'~lef) )

riae A=A 1+A 2+h et - pacueTHast mToIIAAb TIONEPEUYHOTO CCUCHHMS.

Ton (1.7/%,)=(ws/u)<1

MMOJIHAA IJI0IIAaAb MONICPEYHOr0 CCUCHU 3JICMCHTA PaBHA

1+u
Ay =
L+yy
JI1s1 9acTHBIX CiTy4aes:
a) ipu ckBo3HOM cedeHun (C 1=C 2=U ¢=0);
M, N, N,
= +0,2 h |h
S WYY VRRR VY VE
i = 0,45h; ;
+0C =
0) IpH CILJIOIITHOM CEYeHHH ¢ TIepBoi BeTBbIo u3 jucta (C1=0 ; h &=Ll h )

10.03.2025 Cuctema TAPAHT

51/251



Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

3% n 2 Wb
1+qaf 2 1+uef h24

7.4.3.3 JIByTaBpOoBO€ CceuUe€HHE CJEAyeT IPOCKTUPOBaTh C HEyCcTOWunBOoW (paboTaromieli B
3aKPUTUYECKOM COCTOSIHMHM) CTEHKOM WJIM CO CTEHKOM, YKpEIJIEHHOM MpOJOJbHBIM pedpoM C
BKJIFOYEHUEM €0 B COCTaB CEYECHUSI.

TpeOGyembie pa3mepsl pebOpa, 00eCrnedMBArONIET0 YCTOWYMBOCTH CTEHKH, OIPEACISIOTCS U3
YCJIOBU:

lq1>]/_ }L""R 1;N>—+50 MM

CTCHKH;

- mwmpuHa pedpa, MOCTAaBICHHOTO C OJHOH CTOPOHBI

4
QZVZ— )LWR t,> —+4OMM

- mHpHUHA (C KaXI0i CTOPOHBI CTEHKH) ABYCTOPOHHETO
pe0pa;

4
bnz]/Z_ XWR t,> —+40MM

- MHpUHA (C KaXI0H CTOPOHBI CTEHKH) ABYCTOPOHHETO
pebpa,
rac W YyCJIOBHAsA FI/I6Ka$I CTCHKMU,
Ry - pacueTHOE CONPOTHBIIEHUE CTAJIU pedpa;

R

(22 /£
- TOJIIIMHA pedpa, MpUHUMaeMas He 0oJiee TONIIMHBI CTeHKH T w.
7.4.3.4 OntumanpHOE CEYEHHME 33JaHHOM  (OpPMBI  JIOJDKHO — YJOBJIETBOPATH  YCJIOBHUIO
PaBHOYCTOMYMUBOCTH, M3 KOTOPOTO OIPEACNSAECTCS ONTHMAaIbHOE COOTHOIICHHE pa3MepoB (rabapuToOB)
MOTIEPEYHOT0 CEUEHUS:

A
[c] :\V]"'jfi
yef , (39)

rae V - mapametp uis HanboJsiee 4acTo BCTPEUAIONMXCS CEUCHUHN, IPUBEICHHBIN B Tabinue 16.
3HaueHUs OTHOIIEHWUH THOKOCTe MOTyT OBITh ompenesieHbl mo (opmynam (mpu 5<m <10

oTHoUieHue Y ONpENENAeTC JMHEHHOM MHTEPHOISALUEH MEXKAy TPAaHUYHBIMU 3HAYCHUSMHU
OTHOIICHHH TP M x=5 1 M x=10):
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

npu m, <5
'&X:l/z—?— 3—7—1 (1"'0‘”&)&;
M 2o\ ¢
npu m,>10
oz 2\ 1 e
T‘sz 2 lem o

, (40)

A

roe © u Y - ycioBHas THOKOCTh CTEP)KHS B TPY30BOM IUIOCKOCTH (OTHOCHUTEIBHO OCH X-X) U B
NEePIEHIUKYJISIPHOM HAIIPABJIEHUU COOTBETCTBEHHO;

¢=¢ (L) _ KO3 QHUIHMEHT MPOJOIBHOTO H3TH0a;

O - kos(hpuirent, npuHuMaemblii 1o Tabaunue 21 CIT 16.13330.2017.

Bripaxenue [C] ABJISIETCSI ONTUMAJIbHBIM YCJIOBUEM JIUIIb IIPU (3 (l+ m)/ (3—2§)m (rme C
NPUHUMAETCS B COOTBETCTBHM C /.4.2.3); B NPOTUBHOM Cilyyae KOMIIOHOBKY ONTHMAaJbHOTO CEYECHUS
CII/TyeT BBITIOJIHAThH C YI4ETOM KOHCTPYKTUBHBIX cooOpakeHu (TIpH (| xef/l yer)>3 1 m > 5).

7.4.3.5 Ilpsamoil meron moadopa ONTUMAIBHOTO CEYEHHUS CKATO-M3THOaeMOro M BHEIEHTPEHHO
CXKaTOTO CTEP’KHEH CBOAMTCS K PacueTy LEHTPAJIbHO CKATOTO CTEPXKHS HA YCIOBHYIO IIPOIOJIBHYIO CHITY

N.=(1+¢ % o)N

. Tornoa
npu A920,03
- N
" Yn io w TRy (1+ O’AM)
e T Y, ; yYc e (41)
N.=11 A N
e= +O‘)
(A,+0,04)""
rIe ;
npu 0,03>4 >0,0036
- 164
A= 0,14 N,
4]/A A= A
e : € ch ,(42)
4
N.=\1+4,40 /A N
rae
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Ne
A= WA

3mech OTIPE/ICNIACTCS  TOCJCMIOBATEIIbHBIM — MPUOIKEHUEM € UCXOIHBIM

snauennem A =A=BC. ITponecc cxoMMOCTH 04€Hb OBICTPBIH, TaK YTO JOCTATOYHO 3-4 UTEpaLMH.
[TpubnmxeHHoe 3HaUeHNE

3
4
3 o
A=) 1+—= A
4 3
VA
YKaSaHHBIﬁ METOA HJacT TO“IHLIﬁ pe3ynLTaT JJISL }\' 1 3aBbBIIIACT pacquHon Ijiomaab

nonepevHoro cedeHus a0 5% - 15%.
7.4.3.6 Ctporuii MeTOJ MPSMOIO IMOJ00pa CEYEHHUs CTEPXKHS OCHOBBIBAETCS HA OIPEACIICHUH

TpeOyemMol yCIOBHON THOKOCTH A , BBIPOKEHHE KOTOPOI MOJy4deHo npeoOpasoBanueM dopmynbl (109)

CIT 16.133302017 5 = Y @/ B

I[J'ISI MOJIYUCHUA PCHICHUA UCIIOJIB3YIOT CICAYIOIUEC aAllIIPOKCUMHUPYIOIIUEC 3aBUCUMOCTH JI1 ¢ e

npu A20,03
Q.= — L 0030
1+ k(Dgf .
npu A<0,03
B 7,8
Pe—= _12

rae ©e=NO (cm. 7.4.3.1).

3nauenus kodddurmentos k u Y f onpenensrores mo tabaunue 17.

Tabauna 17
Tun ceuenus 3HaveHus k npu Y ¢
A>0,1 0,1>A>0,03 A<Q,03
Cuomtoe 2+ A 0,84 0,51+11A 0,8
0,16
03+A
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

CxBoO3HOE 035 24+A 1,25 0,65+20A 0,75
T 06+A
— A N2
Qe=A A
C yuerom TpeOyemble (pacueTHbIC) IUIOMIANM TIONMEPEUYHOTO CEUYCHUS CTEPIKHS

ompeznensrores mo dopmyne (109) CIT 16.13330.2017, B xoropoit npu onpenencaun P ¢ HEOOXOAUMO
NPUHUMATD:

A= L r ipu A>0,03;
V(l+k0)2f)(A+0,035)
A= 1,67 npu A<0,03.
. (43)
e__1
n _ . - -—
Otcrona npu 1+koer =1,03-1,05 (4TO COOTBETCTBYET b 750 ) A NPUHUMAETCS KaK

JUISL IEHTPAJIBHO CHKAThIX CTEPKHEM.

7.4.3.7 Jna cxaro-u3rubaeMbIX dJEMEHTOB BEpXHSAS TIpaHUIa O00JaCTH palMOHAJIBHOTO
NPUMEHEHHs CTajli TOBBIIIEHHON M BBICOKOH NMPOYHOCTH JIOJKHA CHIDKAThCS 10 Mepe BO3pacTaHUs
OTHOCHUTEIIBHOTO OJKCIEHTPHCHTETa M BO wn30ekaHWe OOJBIINX IMONMEPEYHBIX MEPEeMEIIEeHU OCH.
VYcTaHOBIEHO, YTO TpPU JAEHCTBUM HKCIEHTPUYHO TNPUIOKEHHOW IO KOHIAM HIAPHUPHO OINEPTOro

_ (peRyA

N, -

CTEPKHS MPOJOJIBHON CHUJIBI C HOPMAaTUBHOMN BEITMYMHON , T KOX(QPUIMEHT Meperpys3Ku
n = 1,2, orHocutenbHbli mporu® f/l1 mpu anmpoxcuManuu auarpammbl padOTHI CTaldM JUarpammon
[Tpanarns OyneT UMeTh 3HaYeHMs, YKa3aHHbIe B Tabnunue 18.

Ucxons w3 ycnosus f/l 50,01, TOJIYYEHBI CIIEAYIOIINE OTPAHWYCHUS IJII OCHOBHBIX CXATBIX
3JIEMEHTOB:

0,033E
> — >
1+kok | R
( ef) y (44)
nimn

E
_ kg <0,08 = 1

1<3,9 y
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

4
- 1,12 E
A< ——— n E
] /Lt ka o, R, kg >0,08 -1
npu y
Taoauna 18
i
100l 210
| Ry
3HaueHus py M, paBHOM
0,5 1,0 2,0 4.0 6,0 10,0 20,0
1 0,12 0,17 0,22 0,26 0,28 0,30 0,31
0,08 0,20 0,32 0,37 0,40 0,46 0,57
2 0,28 0,36 0,44 0,52 0,56 0,60 0,62
0,19 0,30 0,41 0,50 0,55 0,65 0,80
3 0,44 0,55 0,67 0,77 0,82 0,88 0,93
0,31 0,42 0,54 0,62 0,69 0,79 0,97
4 0,61 0,74 0,88 1,01 1,09 1,17 1,23
0,43 0,52 0,67 0,76 0,83 0,94 1,15
IIpumeuanue - Hag uepToil mpuBeAeHBI PE3ybTaThl ISl CKBOZHOTO CEYEHUS, IO YEPTOU - JUIst
CIIIOIIIHOTI'O HpﬂMOerHBHOFO CCUCHMU.

B caydae coOxirofeHust yka3aHHBIX HEPABEHCTB CIIEAYeT NPUMEHSTHh CTalb IOBBILIEHHOM H
BBICOKOW TMPOYHOCTH, B TPOTHBHOM CIllydae HEOOXOAMMO TEPEXOIUTh K MaJlOyTJIEPOJAUCTON CTalll C
pacueTHBIM COMpOTHBIeHHEM R,=225 MIla (2294 xrc/cm?). Takum o6pazoM, BCe CXKATO-U3rHOAEMBIE

9J1eMeHTBI THOKOCTbI0 A>120 JTOJIKHBI BBITIOJHATHCSA U3 MAJIOYTIIEPOIUCTON CTAIIH.

Wndopmarys 06 n3MEeHEHHAX:

Iloopas3zoen dononnen noonynkmom 7.4.3.8 ¢ 20 aunsaps 2023 2. - UsmeHeHue N 3
7.4.3.8 Pacuer Ha yCTOWYMBOCTH CTEp)KHEH IIBEJIEPHOTO CEYEHMS, MOJBEPKEHHBIX CXKATUIO U
u3ruly B JABYX IUIOCKOCTSX, CieayeT BBIMOMHATH mo dopmyne (116) CIT 16.13330.2017. Tlpu stom

3Hayenus KodpduumentoB @ ey criemyer ompenenats mo tabsvue 18a B 3aBUCHMOCTH OT YCIOBHOM

THOKOCTH
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Taoauma 18a

VYcnosHas Cxema NpuioxKeHus! Harpy3Ku
rUOKOCTh Harpyaka cneea ot ocu Y Harpyaka cnpasa ot ocu Y
Y Y
- BZ ’
Ay=hy i
E Ag e, A Ag e, A
me =W e, My =W
,..--"—A -.—'[-
w
_ e A A, S _ e, A
My =W e =W
ye Xy yG
— )
a d e ‘ f g a ‘ b C ’ d e f | g
AdAW<1,0
_ 2 2
@exy—(a+b'"&+0'"v+d'm/)/(l+em+fm +g'm/)
1,08 895,0 | -117,58 1448,0 | -440,57 | 0,293 | 0,108 | 2,50 821 16 1,98 0,156 0,73 | 0,058 | 0,486
2,17 830,0 | -195,60 | 13250 |-366,70 | 0,061 | 0,070 | 3,05 | 746 31 20 -0,39 | 0,74 | 0,083 | 0,627
2,53 813,2 | -160,20 12276 |-339,80| 0,121 | 0,079 | 3,10 | 726,3 23,6 37,2 -1,18 0,69 | 0,09 0,723
2,89 796,6 | -162,50 11821 -322 0,123 | 0,060 | 3,26 677 28,2 28,25 | -0,72 0,61 | 0,11 0,7
3,25 758,8 | -11570 | 1014,0 | -277 | 0,155 | 0,087 | 3,125 [ 619,3 | 29,7 | 112 | 035 | 054 | 0,106 | 0,6
3,61 700 -94 885,7 -240,6 | 0,141 | 0,094 3 567,4 | 235 141 0,19 0,43 | 0,123 0,6
3,97 633,34 | -47,14 6855 | -1856 | 0,144 | 0,135 | 2,7 | 5106 | 12,84 | 452 | 0,74 | 0,34 | 0,105 | 0,522
4,33 558,8 -3,98 500,7 -1349 | 0,133 | 0,192 | 2,3 | 4516 13,8 -10,8 1,5 0,27 0,1 0,4
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‘Pexy:(a”Lb'mA*C'm/)/(lde'm<+e-mf+ f -mj+g‘m/2)

470 4543 -66,8 376,6 -0,07 0,127 1,51 0,79 | 415,2 22,1 -21 0,26 0,11 0,4 -0,03
5,06 393,6 -40,45 375,9 -0,087 0,181 1,56 0,8 370,6 11,1 -6,3 0,13 0,136 0,4 -0,02
5,42 340,85 -35,1 347,3 -0,087 0,185 152 | 0,754 | 335 -0,47 10,9 0,07 0,147 | 0,43 0
6,50 233,14 27,82 199,7 0,11 0,294 1,2 0,455 | 237 -17,3 35,5 -0,04 | 0,148 | 0,44 0,028
7,22 194 76 179,7 0,32 0,5 1,25 0,43 | 193,2 | -36,9 472 | -0,125 | 0,09 0,48 0,04
7,95 159,1 52,3 91,4 0,25 0,456 | 0,844 | 0,226 | 160,4 | -32,17 | 40,4 -0,13 | 0,093 | 0,45 0,034
8,67 132 15,6 56 0,062 0,33 0,623 | 0,147 | 134,1 | -23,28 | 34,4 -0,13 | 0,136 | 0,41 0,032
9,39 114,6 8,26 38,25 0,086 0,28 0,5 0,118 | 114,2 0,19 248 | -0,045 | 0,27 0,35 0,023
AdAw=1,0
(Pexy:(a+b “m+c-m+d -mf)/(1+e m+ f g +g m)
1,08 882,2 166 1672 -423,35 0,73 0,373 | 2,96 850 9,26 18,7 -0,9 0,81 | 0,053 0,53
2,17 857,2 -11,7 1790,6 -415,7 0,5 0,258 41 779 35,31 40 -0,94 0,83 0,11 0,72
2,53 860,8 -4.68 17294 -386 0,46 0,29 4,41 761 23,18 | 67,36 | -2,84 0,81 0,1 0,86
2,89 835,4 53,5 1465,3 -317,2 0,454 | 0,375 | 4,22 | 723,4 18,9 7474 | -3,18 0,73 0,11 0,91
3,25 793,4 48,6 1202 -249.1 0,382 | 0,374 | 3,93 678 1964 | 7754 | -3,05 0,66 | 0,128 0,95
3,61 716,65 76,6 813 -156,9 0,267 | 0,438 3,2 6145 17,5 67,3 -2,55 0,55 | 0,142 0,9
3,97 621,2 87,31 431,2 -74.6 0,188 0,44 2,25 551 12,54 50,8 -1,07 0,42 0,14 0,82
4,33 534,1 66,48 2728 -43,6 0,111 0,41 1,73 | 4844 494 23,44 0,87 0,29 | 0,144 0,66
<Pexy=(a+b 'n}+C'mj)/(1+d ‘m+e-mi+ f m+g- ”1/2)
470 458 -9,85 398,2 -0,094 | 0,383 1,81 0,5 430,4 | 28,42 | -2,68 | 0,255 | 0,197 | 0,54 | -0,026
5,06 388,9 439 295.8 0,113 0,422 14 0,43 | 378,6 | 32,77 2,73 0,2 0,26 0,5 -0,017
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Cson npasui CIT 294.1325800.2017 "Konctpykuuu cransHble. [IpaBuina npoektupoBanus” (YTB. IpUKa3oM MUHHCTEPCTBA CTPOUTEIBCTBA U JKUIIMITHO-KOMMYHAJIBHOTO X03s1iicTBa PO. ..

1 [lonydyennsle 3HaueHUs @ exy yBenuueHsl B 1000 pas.
2 3HaueHus Mx U My IPUHUMAIOTCS CO 3HAKOM "+" HE3aBHCUMO OT 3HAKOB SKCLIEHTPUCUTETOB.

3 KoaddunmenTs! U1 MpOMEXYTOUYHBIX 3HAUYCHUN Ay CJIeTyeT OMPEeeNATh TMHEHHON HHTEPIOISIUCH.

5,42 341 56,44 281 0,176 0,468 1,36 | 0,43 | 3343 7,43 36,64 | 0,108 | 0,255 | 0,55 0,019

6,50 240 138,15 146,2 0,529 0,77 1,01 0,24 | 2326 | -2,03 | 47,38 0,17 0,158 | 0,52 0,033

7,22 190,55 | 137,21 70,4 0,638 0,842 | 0,646 | 0,14 | 179,3 -30 34,08 | 0,028 | 0,034 | 04 0,025

7,95 158,6 93,15 42,13 0,552 0,744 10488 | 0,1 155,7 | -22,27 | 42,24 | 0,024 | 0,133 | 0,48 0,033

8,67 130 61 23,5 0,5 0,6 0,317 | 0,076 | 1331 17,3 37,55 0,22 0,378 | 0,46 0,034

9,39 110 62 8,18 0,5 0,7 0,15 | 0,066 | 113,3 | 39,64 | 24,68 0,26 0,625 | 0,37 0,021
IIpumeyanus
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

7.4.4 U3rudaeMuie 3J1eMeEeHThI

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 7.4.4.1 usmenen ¢ 25 urons 2019 e. - UameHeHue N 1

CM. npedbiOywyro pedaKkyuro

7.4.4.1 Bricota crenku Oamku hy~0,96h, rae h - BbicoTa Ganku CHMMETPUYHOTO CEUEHMS,
Ha3HauaeMas M3 KOHCTPYKTHBHBIX COOOpaXeHHMH (CTpOMTENbHAs BBICOTA), JOJDKHA PACIOJiaraTbCsi B
MHTEpBaJIe 3HAYCHHIT MEK/Ly MHUHHMAIBHOM M OMTHMANBHOM BEICOTAaMH h min=h w=h opt.

MunumanbHas Bbicota 6aiku h min onpenesnsiercs o gopmyiie

n Q
hin=03F W

, (45)

I
=T
rue - HOpMa Iporuda Jijist OaJiku;

Q - nnowans SMIOPHI U3rHOAIOIIEr0 MOMEHTA Ha JUTMHE Oankw | OT HOPMATUBHOW MONEPEYHOM
Harpy3KH;

M

ClRyyc - IpUHUMaeTcs B cootBercTBUM ¢ CIM1 16.13330.

OnrtuMainbHasi BBICOTA OMPEAEISETCS TaKKe U3 €IMHOTO BBIPAXKEHUS YISl JIFOOBIX CiTydyaeB (Oayka
IIOCTOSIHHOTO U TIEPEMEHHOT0 cedeHui, OuctanmpHass Oanka W 0OajKka, pacCUUTHIBaeMas C Yy4eTOM
OTPaHUYECHHOW TUTACTHYHOCTH), TaK KaK HEKOTOPOE €€ M3MEHEHHUE NMPAKTHYECKH HE BIHSIET Ha OICHKY
MHUHMMYMa Macchl MJIM CTOUMOCTH KOHCTPYKIIHU:

h)pt: My

R
yle . (46)

Ipu hopt Shmin=1,25hopt mpurmEMaercsi hw=hmin, TPH KOTOPOM OMPENETAETCH MAKCHMATBHO
BO3MO)KHOE 3HAYEHHE PACUETHOIO COMPOTHUBIICHUS MaTepraia Oanku (1mosicoB OuctanbHoM O6anku) Ry.

>

W
7.4.4.2 TuOKOCTh CTEHKH - OIIPENENSIETCA U3 YCIIOBUS €€ IPOYHOCTH Ha CPE3:

2
_06 M
)\’W— k 6 ch 5
(k=1,0 mpu ydere maacTudeckux aeGopMaIii B OTIOPHOM CEUECHUHU OAJIKH;
k = 1,2 mpu pacueTe Mo ynpyrou craaun).
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

h,= 06 M
[Ipu hw=h opt, eciu IIPUHATH Q R [oJIy4YaeTrcs HEPABEHCTBO
3
0,6 \" M?
M7 | — Ry
k Qe
(B YacTHOCTHM, TpU JEHCTBHUM Ha OalKy paBHOMEPHO paclpeneaecHHON
3
0,31\ 1 0,15
>‘WS k FRyYC hN: k I
HArpy3kd C HMHTEHCHUBHOCTBIO P 3HA4YE€HUSA 51 ). Tak kak
h,= 1 1)
8 12

yCIIOBUE TIPOYHOCTH HE OyIeT JIMMUTUPOBAaTh THOKOCTh CTEHKH Oallkk C
ONTHUMAJIFHON BBICOTOM, MPHU YUYETe YNPYromiacTUYeCKON cTaguu paboThl OMIOPHOTO CEYCHHUS, U B CIy4ae
MIPUMEHEHHUS CTAIM MOBBIIIEHHON U BBICOKOU MPOYHOCTH.

7.4.43 T'uOkocTh yHpyrod CTEHKH Aoy JUMUTHPYETCSI CBEPXY YCIOBUEM €€ MECTHOMN
ycroitunBoctu. Ilpu yKpermieHuM CTEHKHM TOJIBbKO IONEpPeYHbIMH pedpaMu MaKcHUMaibHas TI'MOKOCTb
CTEHKH OTIpe/IeIsieTcsl U3 OPMYIIbI

= _h
MY,

R
=+ =35 1+ 15
2 Rye | \ &%

Ay A,

e w ) W' - MakcuMaabHEIE YCIIOBHBIC THOKOCTH CTCHKH pu JIECTBUHM TOJBKO HOPMaJIbHBIX

(B Tom uncne u O joc) ¥ TOMBKO KACAaTEIbHBIX HAMPSDKCHUH COOTBETCTBEHHO B PACUCTHOM CEUCHHHU TPH

2
=3RYe

CpeHEM HUX 3HAYEHUHU , BEIauciisieMble B cooTBeTcTBuH ¢ ClM 16.13330:
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2
3
- c Ryy
ro=| Ve —2,25( %) th2( % 4),2) ] I/ é‘: o
0)
pu

So _ hef 9 s ) s a Rch -
w=] =L VcT + Vc: —2 25th2 E—O,Z - oc . 4

(0} (0}
loc loc G

npu ;
T = M) 2
=39 = | +0,76 <l

npu

~
3T h?f d
M=3,9 1+0,76(?) —>1

pu
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Jns crenku Oanku, YKpPEIUICHHONM KpOME IONEPEYHbIX OCHOBHBIX pedep OJHHUM MPOJIOJIbHBIM

n=( -5
4 5 W
pedpoM Ha pacCTOSSHUM OT CXKATOro mosca , €€ YCIOBHas THOKOCTb

YBEJIMYUBACTCS J10 VE pas3 1o cpaBHEHHIO ¢ W JIJIsl CTEHKHU OaJIKH C TIONIEPEYHBIMH peOpaMu.

7.4.4.4 YcnoBHas THOKOCTh CTEHKH YNPYTOIIACTUYECKOHN Oanku mpu oOecriedeHnn ee MPOBEPKHU
Ha yCTOMYMBOCTb JOJIKHA HAXOAUTHCS B MHTEpBajle 3HAUCHUI:

; .
2 2
2,2<2, 2,2+ 2,85 a1 12[1+1,2 A L 2
Ay Ay R

I[J'ISI PaCIpoCTPaHCHHOIO COOTHOIICHUS nnomaneﬁ CCUCHUA IIOJIKM H CTCHKH (6aJ'IKI/I
2

|w

. (47)

2,2<%,<22+23|/ 1-33 é

nepemeHnoro ceuenus) At/Aw=0,67 oxaxercs, , T.e.
M=AS T/Rs=0,5.

CooTBeTCTBEHHO  JuIsi  OucTanbHOM  OajKd  yCTaHOBJEHO, 4YTO  YCJIOBHas T'HMOKOCTb
yIpYToMmIacTUYeCKOi yCTONYNBOM CTEHKH J10JKHA ObITh B OPUEHTUPOBOUHBIX MpeIeiax:

2 2'
- R
22<k,<22+23| / | =+ ] 0117 =
R, Ry
f
rIe Ry>Ry.

Wudopmanust 00 N3MEHEHUSX:
Ilynxkm 7.4.4.5 uzmenen ¢ 25 uronsn 2019 2. - UameHeHue N 1
CM. npedbiOywyro pedakyuro

7.4.4.5 Cpennsist o jymmHe (U1si OaIKd MEPEMEHHOTO CEUCHHUsI) TIJIOMIAh TOMEPEYHOTO CEYCHUS
A CUMMETPUYHON OaJIK¥M ONIPEENSIeTCS U3 BBIPAKEHUS

A=
& Ryte - (49)

Ry 3200, )
2‘;—1,101 h, * 7\w hopt

rae ;
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O¢p O - KOHCTPYKTUBHBIE KO(DOUIIMEHTHI JUTS TIOJIKK U CTCHKH;

3 -
=18/ o |/ =
Pt ’ Rch Ry .
- ONTUMAaJIbHAS BBICOTA OAJIKM C YCIOBHOM T'MOKOCTBIO CTEHKH
5,8

C 1 - ko3 durmenT, onpenensiemsrii mo popmynam Cr 16.13330.

XW:

[Tpu 5TOM 3HaueHus KOdphuIUeHTa g OyIyT ClEeqyIOIUMU:
3
5,8

- s ynpyroit Ganku nepemennoro cedenus (@ =0,85; @ =1,10) u

OITHUMAaJIbHOM BEICOTHI ;

3
£=1,53

oo

2.8
o - U1 ONTHMAJbHOM yrmpyroit Ganku mocrosHHOoro cevenus ( O =1;
a,=1,10).

[Tpu yuere orpaHMyYeHHOW MJIACTUYHOCTH (C1>1) 3HaUYEHUS € nns Gamku MIEPEMEHHOTO CEYEHMUS,

IPH KOTOPBIX O00ECIICUYNBAETCS BBIIOJHEHHE IPOBEPKA MECTHOW YCTOMYMBOCTH CTeHKM mpu ¢ =0,
npuBeeHbl B Tabanue 19.

Taoauma 19
Mo 3uauenus & 1pu C 1, paBHOM
1,04 1,06 1,08 1,10 1,12
3,0 1,77 1,69 1,67 1,67 1,69
3,5 1,66 1,60 1,54 1,60 1,63
4,0 1,56 1,54 1,55 1,59 1,64
45 1,50 1,54 1,60 1,67 1,76

¢;=1,22-0,04A,,

MuHrMaTbEHBIM 3HAYESHUSIM 2; COOTBCTCTBYCT

COMOCTaBeHHe MHHHMAIBHBIX 3HAUYEHHH G JUIsL YOPYrol M yOpyroruiacTUYecko Oanok
[IOKa3bIBACT, YTO IIPHU:

doy>4,5 )
MHUHHMAJIBHOH 110 Macce OyneT ynpyras 0anka;

Ay =4,5-4,0

y4eT OrpaHUYEeHHOH MIACTUYHOCTU NMPUBOJUT K CHHPKEHHIO Macchl Oanku Ha 2% -
3%;

A,=3,5-3,0

3¢ dexT oT yuera miaactuueckux nedopmanuii cocrapiseT 3% - 5%);
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A, < X <
hy<3,0 s dekT B cpenHem paBeH 5% - 10% u moxkeT nqocturath 15% mpu hy<2.2 .

Tak kak KOA(pUIHCHT g YMEHBIIAaeTcsi ¢ pocTtoM W | To ympyras Oaika siBIsieTCs HamOosee
s dekTuBHON (3/1eCh HE MPUHUMAETCS B CpaBHEHHE OWCTabHAs Oanka). DKOHOMHYECKHH 3PQPEKT OT

ydera MIaCTUYECKUX JAeGopMaIiiii MOKET OBITh MOJIYYEH MPU hy<4,0 , KOT/1a HCKJIF0U€Ha BO3MOKHOCTh
KOMIIOHOBKHM ONTHUMAJIBHOTO CEUEHHUs YNpyroil Oanku (HAampumep, U3-3a CHUIKEHUS CTPOUTEIbHOU
BBICOTBI) WMJIM KOTJA TOJIIMHA CTEHKH OMNpPEAENseTCS U3 YCIOBHUS MPOYHOCTH HA CPE3 U MPUHUMACTCS
0oJb11e TpeOyeMOl TOMIIMHBI U3 KOHCTPYKTHUBHBIX COOOpakeHUH.

7.4.4.6 CooTHOIIIEHHE TIJIOMAEH CEUCHHS TIOJIKK M CTCHKH OTpeeseTcs o popMyie

A (Y A
AN— hN 5,801 —0,16

. (50)

Tpe6yeMa51 miom@aab CCUCHUA ITOJIKHU OIIPCACIIACTCA 110 Q)opMyne

A = % -0,16A,

ok | /R
AN—';NhN—-x; Ey
rac .

TonmuHy HEOKAMMIICHHOW CKATOW TOJIKM OalKu Il oO0ecredeHus €€ yCTOMYMBOCTU CIEAyeT
IIPUHUMATh PABHOW:

f
- A1 ynpyro# (v Ui OucTaiabHOM ¢ 3aMeHol Ry Ha Y ) Oanku;

45 Ry
E

- UIs1 OAJIKU C OTPAHUYCHHOW TUTACTHYHOCTBIO TIPU 2,10y =A4.5 .

TonmuHy MONKK CleayeT MpUHUMATh He Oojnee 20 MM, Tak KaK IpU STOM BO3pacTaeT pacueTHOe
COTIPOTHBIIEHHE CTalu Ry, 3a cyeT Yero MOXKET OBITh MOJTY4YeH IOTMOJHUTEIBHBIA SKOHOMHYECKHI
a¢dexr.

7.4.4.77 Korma 3amada mom0opa ONTUMAIbHBIX CEYEHUN CXKATO-U3THOAEMBIX DSJIEMEHTOB HE
YCIIOXKHSIETC  TpeOOBaHMEM TIONyUEHHUS PABHOYCTOWYMBOTO CEUYEHHS DJJIEMEHTa M KOrja IO
KOHCTPYKTUBHBIM COOOpaXEHUSM 3aaeTCs TOHKOCTEHHOCTh CEUEHHs, TMPEIBAPUTEIBHBIM pacyeT
BBITIOJIHSIETCS B JIBa dTalla:

TIEPBBI - 10 peKoMeHAausIM 7.4.3.5 onpenenstoTcs pacyeTHbIC TapaMeTpPhI;
BTOPOH - IO peKOMeH1anusM /.4.3.6 mpoBepsIOTCS U KOPPEKTUPYIOTCS pACUCTHBIC TTapaMeTPBhI.

7.5 IlpoBepka yCTOMYHUBOCTH CTEHOK U MOSICHBIX JIUCTOB M3rn0aeMbIX M CKATHIX 3JIEMEHTOB
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7.5.1 O01mue moJI0sKeHus1

7.5.1.1 Tlpu perieHUU BOMPOCOB YCTOWYMBOCTH IUTACTHHOK, OOPa3yIONIUX CEUEHHUs SJIEMEHTOB
CTaJbHBIX KOHCTPYKLHW, PacCMaTPUBAIOTCS MPSIMOYTOJIbHbIE IUJIACTUHKM TMOJ JCHCTBUEM BHEIIHEH
Harpy3ku B CPEJUHHOW IUIOCKOCTH IUIACTUHKH. B JOKPUTHYECKOM COCTOSHUM IJIACTMHKH CUUTAIOTCS
UeanbHO MI0CKUMU (pucyHok 10).

3a KPUTHYECKOE COCTOSHHE IUIACTUHKM NPUHUMAETCSI MOMEHT Oudypkauuu (pa3BeTBICHUS)
dopMm ee paBHOBeCHs, KOTJa OIHOBPEMEHHO C IUIOCKOW (hOpMOW paBHOBECHS CYNIECTBYeT (opma,
BO3HUKAIOIIAsl TPU BBITYYMBAHUU TUIACTUHKU.

-
Oy —_—— . X Oy

72N (SN 4

Pucynok 10 — Cxema 3arpyxenss mjacTHOKH

7.5.1.2 Pemenue 3aga4yn yCTOWYMBOCTH IUTACTMHKM COCTOMT M3 ABYX 3TanoB. Ha mepBom srtame
BBIYUCIISIOTCS. KOMIIOHEHTBHI HanpsKeHHO-e(OPMUPOBAHHOIO JOKPUTHUYECKOTO COCTOSHHS B Ipeenax
YOPYTOCTHM WM C TPUMEHEHHEM OJHOW W3 Teopuil IacTuyHocTH. lIpum sTOomM paccmartpuBaercs
U30JIUPOBaHHAs IJIACTUHKA, 3arpy’Ke€HHas MO0 KOHTYpY, M I JI000H TOYKM C KOOpAWHATAMHU X, Y
BBIUMCIISIIOTCS KOMIIOHEHTHI HAalpsDKEHUH U eopManui.

OpHako, Ha 3TOM JTame CledyeT HCCIeN0BaThb pabOTy CTEpXkHsS, B COCTaB KOTOPOTO BXOJIUT
IUTACTHHKA, U ONPEICTUTh JUI1 Hee KOMIOHEHTHI HAPSKEHHO-1€()OPMUPOBAHHOTO COCTOSTHHSL.

Ha BTrOpoM »3Tame omnpenenseTcss KpUTHYECKOE COCTOsSHME IUIacTUHKU. llpm mpsmom xoxe
pemieHust  3amayd A0S 33JaHHOW  TMOKOCTM — TUIACTUHKM M BBIYMCICHHBIX ~ KOMITOHEHTOB
HanpsHKEHHO-I€(OPMHUPOBAHHOTO COCTOSIHUSA ONPEAEISeTCs BHEIIHAS Harpys3ka, COOTBETCTBYIOLIAS
KPUTUYECKOMY coOcTOsiHUIO. [Ipu oOpaTHOM Xozie pemieHust Uis 33JaHHOW BHEIIHEW Harpy3ku
BBIUUCIIAETCS  TMOKOCTh  IIACTUHKH, COOTBETCTBYIOLIAass €€  KPUTUYECKOMY  COCTOsSHMIO. B
YIPYTOIJIACTUYECKUX 3ajadax daile MPUMEHSETCS OOpaTHBIM XOJ pelIeHHs, TaK Kak 3a MpeaesioM
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VOPYTOCTH CBSI3b  MEXAY I[apaMeTpoM Harpy3ku © JaedopManusMu IJIaCTUHKH CTaHOBUTCS
HEOJIHO3HAYHOM, YTO 3HAYUTEJIBHO YCIOXKHSIET IPOLECC ONPEAEICHUS KPUTHUYECKOM Harpy3Ku Ui
IUTACTUHKHM 3aJaHHOUW TUOKOCTH. OCOOEHHO TPYyAOEMKHM CTAaHOBUTCS S3TOT IMPOLIECC MPU HAIUYUU
HECKOJIbKUX KOMIIOHEHTOB HAIPSKEHU.

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 7.5.1.3 usmenen ¢ 25 urons 2019 e. - UsmeHeHue N 1

CM. npedbiOywyro pedaKkyuro
7.5.1.3 Tlpum mnocTtaHOBKEe 3a1ayd, BKJIIOYANOIIed o00a J3Tama pernieHus, Ha IIEPBOM 3Tare
ONpeJIeNIsieTCsT HAarpy3Ka, COOTBETCTBYIOIIAs MPUHHUMAEMOMY MPEIEIbHOMY COCTOSHUIO CTEPXKHS. IDTO
MOXXET OBITh TOYKAa MaKCMMyMa Ha KPUBOW PaBHOBECHBIX COCTOSIHUH (pucyHok 11) mimm apyras Todka,
COOTBETCTBYIOIIAsA MPECILHOMY COCTOSHUIO CTepKHA. M3 perenus 3agauu Ajsi NpeAebHOr0 COCTOSHUS
BCErO CTEPXKHS BBIYUCISIOTCS KOMIIOHEHTBHI HAINPSIKEHHO-ICPOPMUPOBAHHOTO COCTOSHUS, KOTOPBIC
SBIISIOTCS UCXOAHBIMU JTAHHBIMU JJISl ONPEIEICHUS KPUTHUECKONH T'MOKOCTH IUIACTUHOK, COCTaBISIOLIUX

MOTIEPEUHOE CEUCHHUE CTEPIKHSI.

Taxom moAXoJa IIO3BOJICT PCAIM30BaTb IIPHUHIUII paBHOYCTOﬁHHBOCTH, CYIIHOCTB KOTOPOI'o
3aKIII04YacTCd B TOM, 4YTO MPCACIBHOC COCTOAHHUEC BCECrO CTCPIKHA U SJICMCHTOB CCUCHUA (HHaCTI/IHOK)
COOTBETCTBYET OJHOMY 3HAUCHUIO BHEIITHEH Harpys3kKu. OmnwncaHHas cxeMa pcajii30BaHa B pacucTax
yCTOﬁ‘IHBOCTH CTCHOK MW IIOACOB HCHTPAJBHO MW  BHCHCHTPCHHO  CXKATBIX CTGp)KHCﬁ, Koraga
HaprDKCHHO-,I[e(l)OpMI/IpOBaHHOC COCTOSIHUEC B OIIACHOM  CCUCHHMH  OIIPCACIIATIOCH M3  PCIICHUA
COOTBGTCTBYIOHIef/'I 3aaa4u OJid BCEro CTCPIKHA.

P

P — napameTp HarpysKkH; vV — XapakTEpHO€ NEPEMELLEHHE CTEPHKHA
Pucynox 11 — Kpuban paBHOBECHBIX COCTOSIHHH CTCPKHA

7.5.1.4 Tlpu perieHuu 3amad A JIEMEHTOB CEUCHMH CTEp)KHEH MojyyeHa o0mias 3aBHCHMOCTh
KPUTUYECKON THOKOCTH MJIACTUHKHU OT 3HaU€HMs Je(OopMaLni 1 3aKOH UX paclpeieIeHus.
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A= (b/t)YR/E
B o6mem cirydae yciioBHasi THOKOCTh TUIACTUHKU My (b/t) y BBIUUCIISIETCS 110 opMyIie
0,934

Y/ e e

rae v - koo dunueHt [lyaccona;

, (51)

6 0, K1 - koappunmenTsl, npusenenusie B Tabanue 20 ans quarpammel [IpaHaTis B 3aBUCUMOCTH

OT TapamMmeTpa , XapaKTepU3YyIOUIero pacmpeneneHue AeQopMmaluii Mo MUpHHE
IJIACTUHKU;
0, 0, (D1>DZ)
y - I[eq)OpMaI_II/II/I Ha IIPOJO0JbHBIX KPOMKAaX INIACTUHKHU ;

P' - nedopmarrs, COOTBETCTBYIOMIAS MIPEICITY MPOMOPIIHOHATBHOCTH.

1= EIRy ,=0, E/Ry, U=l EIRy

3aech
Taoauma 20
YcaoBHas Koaddutmentor 3uaucHUs © 0, 1 K| mpu O, paBHOM
rMOKOCTb 0 0,5 1,0 15 2,0
Xl 0, 0,167 0,127 0,0896 0,0523 0,030
Ki 0,361 0,249 0,1600 0,0898 0,0498
Kz 0, 0,250 0,187 0,1290 0,0750 0,0419
Ki 0,345 0,239 0,1520 0,0855 0,0475
Ks 0, 2,320 1,730 1,1700 0,8900 0,8650
Ki 3,540 2,500 1,3300 1,1100 0,9280
K4 0, 2,320 1,450 0,5770 0,0800 0,0422
Ki 3,540 3,320 1,0800 0,1280 0,0690
KS 0, 2,320 2,100 1,7400 1,4400 1,1600
K 3,540 2,640 2,6200 1,3200 1,1700

HpnMeanHe - B HacTosmen Ta6J'II/II_[e MPUHATHI CJICAYIOIINEC 0003HaYCHHS:

1 - ycnoBHasi THOKOCTh CTEHKH JBYTaBpa WM MPSIMOYTOJIBHOIO KOPOOUATOT0 CEYEHHS C YUETOM
YaCTUYHOIO 3aIEMJICHHS B TIOsICaX;

A
2 - ycJ0BHAs TMOKOCTh CTEHKH IIBEJUIEPa WK KBAaJAPATHOIO TPyOUaTOro CeUeHMs MpH MapHUPHOM
3aKpETJICHUH MPOJIOJIHBIX CTOPOH;

>

3 - YyCJIOBHAA TUOKOCTh TIOJIKH ABYTaBpa UJIKN KPECTOBOI'O0 CCUCHUA,

>1

4 - yCJIOBHAsA THUOKOCTh OJWMHOYHOI'O CBECA, HanOoJee HAIMpsPKCHHOT'O IO SaerHJIeHHOI\/'I KPOMKEC;

>1

5 - ycioBHas THOKOCTh OJJUHOYHOTO CBeca, HanboJiee HampsHKEHHOTO 10 CBOOOIHOM KpOMKE.
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B tabnuvue 21 npuBeneHbl 3HAUYCHHS YCIOBHOW I'MOKOCTH ~ ' B 3aBUCHMMOCTH OT MaKCHMAaJIbHOM
Ny Hy
IUTACTHYECKON Aedopmanun u napamerpa O. Tlpu 3TOM y4uTHIBaNOCh W3MEHEHHE KOI(PPUIHCHTA

[Tyaccona, BnusiHME Ha4YaJIbHBIX HECOBEPIICHCTB IUIACTUHKHA M yMeHbIeHUE d(dekTa 3amemMiIeHus npu
Pa3BUTUU TUIACTUYECKUX AePopMaIiuii.

Tadauuna 21
¢ M 3HayeHust xi npu i , paBHOH
_ 1,0 15 2,0 2,5 3,0 4,0 5,0 6,0
0,0 Ay 1,822 1,471 1,162 1,155 1,040 0,891 0,805 0,746
72 1,644 1,356 1,204 1,109 0,938 0,882 0,800 0,745
Xs 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
74 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
XS 0,523 0,433 0,379 0,343 0,317 0,278 0,252 0,233
0,5 xl 2,297 1,775 1,515 1,371 1,240 1,069 0,964 0,894
XZ 1,976 1,625 1,436 1,316 1,117 1,051 0,955 0,891
73 0,639 0,519 0,451 0,408 0,378 0,329 0,299 0,278
X4 0,694 0,508 0,425 0,375 0,345 0,296 0,266 0,246
xs 0,576 0,484 0,426 0,387 0,361 0,316 0,287 0,252
1,0 Xl 2,900 2,223 1,889 1,698 1,536 1,327 1,198 1,112
72 2,467 2,029 1,785 1,627 1,387 1,306 1,189 1,110
Xs 0,808 0,683 0,601 0,569 0,509 0,451 0,411 0,384
74 1,151 0,866 0,730 0,647 0,594 0,511 0,462 0,428
XS 0,662 0,524 0,448 0,402 0,369 0,323 0,292 0,267
1,5 xl 3,366 2,996 2,527 2,248 2,036 1,762 1,592 1,179
XZ 3,353 2,733 2,385 2,256 1,841 1,735 1,881 1,477
73 0,967 0,790 0,689 0,624 0,572 0,502 0,457 0,427
X4 3,326 2,467 2,118 1,864 1,691 1,467 1,327 1,234
xs 0,760 0,646 0,584 0,526 0,485 0,430 0,394 0,361
2,0 Xl 5,489 4,085 3,414 3,004 2,723 2,359 2,133 1,983
72 4,644 3,735 3,225 2,890 2,468 2,327 2,121 1,981
Xs 1,002 0,842 0,736 0,664 0,612 0,540 0,494 0,463
74 4,628 3,456 2,892 2,547 2,310 2,002 1,811 1,683
XS 0,883 0,725 0,632 0,569 0,524 0,462 0,423 0,382

[Ipumenenne B pacyerax 3HaueHUH Tabaunupl 21 MO3BONIAET BHIYUCIATH HaUOOIBUIYIO THOKOCTh
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2JIEMEHTOB CEUYEHHUs (CTEHOK M II0SICOB) B 3aBHCHMOCTH OT BHJA HaIPsSKEHHO-ASPOPMHUPOBAHHOTO
COCTOSHUSI M YpPOBHS HampspkeHuid. [IpuMeHeHHe Takod METOJMKH Ie1eco00pa3Ho, KOTJa BHEITHUE
Harpy3Kd MeEHbIIE TPENeIbHbIX JUIsl BCETO CTEP)KHS, TaK Kak B 3TOM ciiy4ae pacder mo ¢opmyiam CIl
16.13330 mpuBOIUT K M3IUIIHUM yxecToueHusM. OaHaKo I MoJib30BaHUs Tabmuiei 21 HeoOxoaumo
BBITIOJTHUTH PAacdeT BCEro CTEPXHS JJsl omnpeaencHus aedopmanuii B HauOojee OMacHOM CEYCHHUH C
yuetoM TpeboBanmii CIT 16.13330.

7.5.2 CTeHKH M NOsSICHbIE JIUCTHI HEHTPAJbHO M BHEIIEHTPEHHO CHKATBIX, CKATO-U3rudaemMbIX U
H3rndaeMepIX 3JIEMEHTOB

7.5.2.1 TlpoBepka yCTOMYMBOCTH CTEHOK W TMOSICHBIX JIICTOB M3TMOAEMBIX M CIKATBIX SJIEMEHTOB
BBITIOJTHAETCSI HA OCHOBE TEOPHH YCTOMUMBOCTH MPSMOYTOJBHBIX IIACTUHOK, PadOTAIOIIUX B YNPYyroi
CTaJMU WIH 32 MPEACIIOM YIPYroCTH U MMEIOUIUX COOTBETCTBYIOIINE IpaHUYHBIC yCiIoBHs. OCTaTOUHbIE
HANPSDKEHUS, 3aKpUTHYecKas cTaaus paboTbl W HayalbHble HECOBEPIICHCTBA IUIACTUHOK, 3a
MCKIIFOYEHHEM CTEHOK TOHKOCTEHHBIX 0aJIOK, yUYTE€HbI KOCBEHHBIM MyTEM - KOPPEKTHUPOBKOU PE3yJIbTATOB,
MOJTy4YeHHBIX 0e3 ydeTa 3TuX (pakTopos.

CreHKH 0aJlOK, B KOTOPBIX JIE€HCTBYIOT BCE KOMIIOHEHTHI HanpspkeHHOro cocTostHust (O, T u O o),
PaCCUYUTBLIBAIOTCSA B IPENONIOKEHHH YIIPYTOi paboThl MaTepHaia.

B crenkax 6asioK, B KOTOPBIX OTCYTCTBYIOT MecTHble HampspkeHus (O 10c=0), yder pasBuTHs
riactuyeckux aedopmanuit ocymectsusiercs mo Cr 16.13330.

7.5.2.2 YcTaHOBIEHHBbIE OTPAHUYEHUS YCIOBHOW THOKOCTHM CTEHOK MpPHUBEACHBI IS Oaiok,
paboTaronux B mpeaenax ynpyrux aedopmanuii. Hanbosnee onmacHBIM HANpsDKEHHBIM COCTOSTHUEM JIS
YCTOWYMBOCTH CTEHKHU SIBJISIETCSI YUCTBIA CIBUT, KOTJa KacaTelbHbIE HAMpSIKEHUS B CTEHKE PaBHBI Rs.

IMpuaumas B oToM ciaydae B dopmyse (83) CIT 16.13330.2017 T=Rs u U=2 (ycpennennoe 3naueHwue),

by =35

MoJIy4Ynm . Z[J'IH CEe4YCHUI 6an01<, HaXOIAIIUXCS MO AEHCTBHEM 1/13r1/16a, 9THU OI'PpAHUYCHUA MOTYT

OBITH HECKOJIBKO YBEJIMUYEHBI B COOTBETCTBHH ¢ popmysoit (81) CIT 16.13330.2017 mpu O =Ry
Jnis 6asiok ¢ OJHOCTOPOHHHMH TMOSICHBIMH IIBAMH YKa3aHHOE 3HadeHue WV cHiokeHo Ha 10% B
CBSI3U C YMEHBIIICHUEM CTETICHH 3allIeMJICHUSI CTEHKU OaJIKy B MOsICaXx.

7.5.2.3 Tlpu OnHOBpEMEHHOM JEHCTBMM B CEYEHMM OajoK, paboTaromuX B YIPYroi o0JacTH,

HopManbHBIX O , KacarembHBIX ' W MeCTHBIX O |o¢ HampsyKEHWH TPOBEpKa YCTOWYHUBOCTH CTEHOK
BBINIOJIHSETCS. HA OCHOBE 3aBUCUMOCTH I IPEACIBHBIX IOBEPXHOCTEM B3aMMOJECHUCTBUS MEKIY
YKa3aHHBIMU HaNPSLDKECHUSAMU.

YCTOMYNBOCTh CTEHOK OalloK IMPOBEPSETCS C YYETOM KX YaCTUYHOIO 3allleMJIeHHs] B Toscax,
CTENeHb KOTOPOro MpH YHpyroil padore Gagku 3aBUCUT OT COOTHOIIEHMS >KECTKOCTEH Mosica M CTEHKH.
OddexT 3amemnaeHuss CTEHKU MONEPEeYHBIMU pedpamMu KECTKOCTH HE YUYHUTHIBAETCS, U B MeECTaX HX
[IOCTAaHOBKH IIPUHUMAETCA [APHUPHOE OIIUPAHUE KPOMOK.

®opmyna (81) CIT 16.13330.2017 maeT MHHMMAJIbHOE 3HAYCHUE KPUTHUCCKUX HAMPSIKCHUH MpH
YHCTOM HM3TH0E CTEHKH, KOTOPBIE COOTBETCTBYIOT OTHOIICHHUIO JUTMHBI OTCeKa K ero BhicoTe a/he=0,667.
Eciu otHomenue a/her He kpatHo 0,667, TO KpUTHYeCKUe HampspkeHUs OynyT Beime. KosddunumeHr,
YUYUTBHIBAIONIUHN YIIPYTOE 3allleMJIEHUE CTEHKU B TI0sicax, M3MeHseTcs B npeaenax ot 1,39 no 1,65.

3HayeHWEe KPUTUYECKUX KacaTeNbHBIX HANpPSKECHHH 3aBUCUT OT OTHOIIEHHUS CTOPOH PAacYEeTHOTO
OTCEKa, THOKOCTH CTCHKH M YCJIOBHS 3aKpCIUICHHS €€ MPOJOJbHBIX CTOpoH. ®opmyna (83) CII
16.13330.2017 naet 3HaYE€HHUS] KPUTUUECKUX KACATEJIbHBIX HAMPSHKEHUN C HEKOTOPBIM 3aracoM, KOTOPBIN
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COOTBETCTBYET MHHUMAJIbHBIM 3HAaYeHUsAM KO3 PUIIMECHTA 0 XapaKkTePU3YIOIMIErO0 COOTHOUIECHUE
JKECTKOCTEH 1104Ca U CTEHKHU.

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 7.5.2.4 usmenen ¢ 25 uronsa 2019 e. - UameHeHue N 1

CM. npedbiOywyro pedaKkyuro

7.5.2.4 3HaYeHHUS KPUTHUYECKOTO JIOKATBHOIO HAMpsKeHUs O joccr, BeIUMCIsIEMBIC 110 CIM 16.13330,
NPUHUMAIOTCS HE3aBHCHUMBIMH OT JUIMHBI pAaClpeeSicHUus IaBleHUs Kojeca KpaHa lef. Bomee Touno

3HaueHHEe O joccr C YUSTOM JJTUHBI pacipeieCHuUs JaBICHUs KoJleca CIeayeT ONpeaeiisaTh mo hopmyie

2
x( O +oyp+a,p )Ry
Gloc,crz -2
Prq

, (52)
e Xaz(alht}f) Ry/E ; q:ai1+q2((x/h§f)+q3(a/rbf)2

3HaueHus aij IpUBEACHHI B Tabanue 22.

Tao6auna 22
i 3HaueHus aij mpHu j, paBHOM
1 2 3
0 -0,815 4577 -1,02
1 9,467 -25,50 16,93
2 1,011 22,84 -19,70

3uavenust X mpu 1555(7a/ h ef+0,5) BeraucistoTes mo hopmysie

1=1,6-0,06->=+0,1| /[ 6,75—=— -3 )(5-1)-{ 0,223 —= 0,055 |(5-1)°
f f f
. (53)

[Tpu 0 >(7a/her+0,5) 3Hauenuss X TPHHAMAIOTCS MOCTOSIHHBIMH, DPaBHBIMH 3Ha4deHuio X ,
BBIYUCIEHHOMY IIpH 5:(7a/h eft0,5). Ilpu 0=0<1 3nauenus X BLMHCIAIOTCS TMHEHHOMN UHTEPIOJISLIAEH

mexay 3HadenusmMu X=1 u X=1,6-0,06a/h ¢r.

7.5.2.5 Tlpn pacuere CTEHOK Oalok, paOOTAIOIMIMX 3a MPEAESIOM YIPYTOCTH, pacHpelelieHne
HANpPsDKEHUN B CTEHKE BBIYMCISAETCS C NPUMEHEHHEM 3aBUCHUMOCTEN TEOPHUM IIACTUYHOCTU. Bennumna
HaIpsDKEHUST Ha KPOMKAx HE SIBJISIETCS OCHOBHOM XapaKTEPHCTHKOM MX B3aUMOJECWCTBUS Kak B yIpyrou
o0nacTi, MOPTOMY B JaJbHEHWIIMX pacdyeTrax IpH IPOBEPKE YCTOWYMBOCTH CTEHKH HCIIONIB3YeTCA
BEJIMYMHA U3rH0aroIero MOMEHTA, a He KpaeBOro HAIPSKEHHUS.

[TonpoOHBIT aHaMM3 pacdyeTra YCTOMYMBOCTH CTEHOK U TOSCOB M3rHOaeMbIX 3IIEMEHTOB,
paboTarouyx 3a MpeaeaoM ynpyrocTH, IPUBEACH BhIIIIE.

7.5.2.6 PazMepbl CTEHOK U IOSICOB LIEHTPAJIBHO C)KATHIX 3JIEMEHTOB YCTAHOBJIEHBI U3 YCIIOBUS
PaBHOYCTOMUMBOCTU CTEpXkKHS W 3JIEMEHTOB ero cedeHus. IlpenenbHoe COCTOSHHE CTEpXKHA M
negopMalud B pacueTHOM CEUEHHMH OIPENENEeHBl C YYETOM CIy4YalHBIX SKCIEHTPHCUTETOB BHEIIHEH
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HArpy3Kd U HaYaJbHBIX HECOBEPIICHCTB CTEPIKHS.
Ciy4aiiHble SKCIIEHTPUCUTEThI MPUHSATHI OTHOCHUTEIBHO OCH, MEPICHIUKYSIPHONH K Moscam
ceueHust (pUcyHok 12).

al 0/

e
/v%_ ‘
) -

]

. 5 fi 0

a — CXeMa CTEepXH:; 6 — cXxema ceueHHs M amopel Achopmaliuii
Pucynok 12 — K pacuery Ha yCTOHYHBOCTE CTEHKH CKATOr0 CTEPIKHA

HpI/I BBIYHMCIICHUHA KpHTquCKOﬁ THOKOCTH CTEHKH B paCUYCTHBIC (l)OpMy.]'ILI H606XO,[[I/IMO

MOJICTABJISITh 3HAYEHUE THOKOCTH CTEPXKHS A , KOTOpO€ HCIIOJIb30BAJIOCh MpH IpPOBEpKE oOOIIe
YCTOMUYMBOCTU CTEPKHSI. B CKBO3HBIX CTEPKHSAX CTEHKHU Ka)XJOW BETBU MPOBEPSIOTCS HA YCTOWUMBOCTDH B
npejesiax ydyacTKa MEXIy Y3JIaMH PElIeTKH ¢ YYeTOM PacdyeTHOro 3HAYeHHUsS TMOKOCTH BETBU HA ITOM
y4acTKe.

7.5.2.7 ®opmynel B CI 16.13330 momyuyeHsl M3 pacyeTra yCTOMYMBOCTH IUIACTMHKH, KOTOpas
ABJIIETCS CTEHKOM LIEHTPaJIbHO CXKATOTO CTEpXkHS U paboraer mo cxeme (cM. pucyHok 12). Ilpu stom
YUUTBIBAETCS YAaCTHYHOE 3alleMJIEHHE CTEHKH B TO0sSCaX, KOTOPOE 3aBUCHT OT YPOBHS CIKUMAFOIIUX
negopManuii U OT COOTHOLIEHHs ECTKOCTeH CTEHKM M MOSCOB B YNPYrod oO0JacTH. YBeIUYEHHUE
TUTOIAH TIOSICOB HECKOJIBKO YIyUIIaeT YCIOBHS PaOOTHI CTEHKH, OHAKO 3TO BIHMSHUE HE3HAYUTEIBHO U
B CII 16.13330 He yunuThIBaeTcs.

Jnst cTep)kHEW MIBEJUIEPHOTO W KOpPOOYATOTO CEYCHHH TpPH OJUHAKOBOW THOKOCTH CTEPXKHSA
HE0O0X0IMMBI 0o0Jiee TOJCTHIE CTEHKH, YeM JUIsl JBYTaBpa. DTO OOBACHSIETCS TEM, YTO B CTEHKaX TaKHX
CTep)KHEH BO3HHMKAIOT 3HAYMTENBHO OobIMe aedopMaliy CXKaThs, 4eM B CTEHKE JBYTaBpa (PUCYHOK
13), a apdexT 3amemneHust CTEHKU B MOJKaX TAKUX CEUEHUH MPaKTUUECKU OTCYTCTBYET.

VYcnoBus paboThl CTEHKH JBYTaBpa OJaromnpusiTHee, 4YeM IJIaCTHMHKH, IIAPHUPHO ONEpPTOW Mo
KOHTYpYy, KOTOpas TMpHuHiTa B KadecTBe pacuetHod B CI 16.13330, mosromMy HMXHMH mpenen

1.3VE/R,

KpHTH‘-ICCKOﬁ THOKOCTH CTCHKH ITOBBIIIACTCS 0 HpI/I OTOM BCPXHIOKO TIpaHULY

KPUTHYECKOH THOKocTH cTeHKH, puHATYI0 B CIT 16.13330 paBHOW L Y, HE0OXOIMMO CHH3HUTH,
TaK KaK B TaKHUX INIACTHHKAaX UMCIOT MCCTO 3HAYHUTCIBbHLIC HCCOBCPHICHCTBA, a4 TAKKC Ha yCTOfI‘II/IBOCTB
YCUJIMBAETCS OTPULIATENIHOE BIMSHNE OCTaTOUYHBIX HANPSXKEHUH.
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Pucynok 13 — Jmiopsl geopManii CKATHIX CTepPKHeH

Ycaosue yCTOﬁ‘IHBOCTH CTCHOK HCHTPAJIBbHO W BHCUCHTPCHHO CXKATBIX CTCp)KHCfI npeaAcCTaBJICHO
HEPaBCHCTBOM

e X"":(hﬂc/t"") L Ry/E :

UW" - mpenenbHble (HauOONBIIME) 3HAYCHHS THOKOCTH YCTOWYMBOW CTEHKH IPHBEICHBI B

Tabanue 9 CIT 16.13330.2017.

3navenus YW gBisioTcs (QyHKIMEH pacyeTHOW THOKOCTH CTEp)KHS M 3aBHCAT OT YPOBHS
HaIpsSDKEHUN B cedeHUU CTepkHs. [Ipn MX BO3pacTaHUM ypOBEHb HANPSIKEHUHM B CTEPXKHE CHUXKACTCH,

YTO MO3BOJIAECT MPUHUMAThH Ooubiue 3HaueHuss YW . Ecim ycnosue (54) He BBINOJIHSAETCS, TO CTCHKA
HEYyCTOWYMBAa M B pacdyeT BBOJAUTCS 4YacTh €€ BBICOTHI Nred, KOTOpas BBIYUCISETCS B COOTBETCTBUHU C
tpeboBanusimu Cl 16.13330.

7.5.2.8 CTEHKH BHELIEHTPEHHO C)KaThIX CTEP:KHEHM paboTaroT B YCIOBUSAX CKaTHUS C U3THUOOM U UX
rMOKOCTh OIpeNeNseTcsl BHUJOM HAaIPsDKEHHO-1e()OPMUPOBAHHOTO COCTOSIHMS B 3aBHCHUMOCTH  OT
3Haue€HUN M3TUOAIONIEr0 MOMEHTAa U MPOJOJIBHONM CHUJIBI B TIPEJCIIBHOM COCTOSHUM CTEPKHSA (CM.

pucyHok 11). He3aBUCHMOCTh THOKOCTH CTCHKH W TakHX CTEPXKHEH OT 3HAYEHHUS OTHOCHUTEIHLHOIO
IKCHEHTPUCHTETA M OOBSACHICTCA TEM, YTO BO3pACTaHHUE M MPHBOJUT K YBEITHMUYCHHIO MaKCHMAaJIbHBIX
nedopManuii Ha KPOMKE CTEHKH, MPH ITOM BO3pPAaCTaeT HEPABHOMEPHOCTh WX paCHpEIeNICHUs IO

[]

1 W

BbicOTE (pucyHok 14). YBenuuenue MPUBOJIUT K YMEHBIICHUIO , @ BO3pacTaHue TIpaJueHTa
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py

nedopManuil - K ee yBelauueHuto. B3anmuoe BiusHue 3THX (HAKTOPOB, 3aBUCSAIIMX OT 3HAYCHHH m, u

A+/A w, TPUBOIUT K TOMY, YTO TUOKOCTb CTCHKH W TPaKTUYECKU HE M3MEHSIETCs ¢ Bo3pacTanuem m. Ha

=15

pucyHnke 14 moka3aHo u3MeHeHHe jaedopmaiuii s aBytaBpoBoro ceueHus npu A /A w=0,5;
B 3aBHCHUMOCTH OT Bo3pacTtanus m ot 0,1 o 10, mpu 3ToM 3HadeHHe WV U3MEHSICTCSA B HE3HAYMTEIbHBIX
npenenax ot 1,77 no 1,86.

I[Ipu m < 1,0 3mawenme YW cremyer omnpeaensaTh JUHCHHOW MHTEPHOJSAIUCH MEXITY
3HAYCHUSMH, BBIYMCICHHBIMU 10 hopmynam Tabanubl 9 CIT 16.13330.2017 myis neHTpanbHO CKATOTO H

A=A,
BHCHOCHTPCHHO CXKXAaTOI'O CTCPIKHA IIPpHU M = 1 nu .
—_— 177 232 339 407
e m=01 =1 m=5 m=10
H—
— 064 023 158 272

Pucynox 14 — Inropwl fedopmanmii B cTeHKe JBYTABPOBOro ceueHMsi HPH BO3PaCTAHHH
IKCHEHTPHCHTETA

7.5.2.9 Pacuer yCTOMYMBOCTH CTEHKHU INPH CKATUU C U3TMOOM BBINOJIHAETCS B TOM Cllydae, eciu
CTep)KeHb TepsieT OOIIyl0 YCTOWYMBOCTh IO W3TMOHO-KPYTWIBHOH (opMe B mpenenax ynpyrux
nedopmaruii. Ota GopMyrna ToJSydeHa I YCTOWYMBOCTH HW3O0JUPOBAHHOW YIPYroMl TIJIACTHHKU TPU
COBMECTHOM JIeHicTBMM H3ruba, cxaTuss M ciaBura. lIpm 5TOM He YUYUTHIBAINUCH JIOTOJHHUTENIbHbIE
HOpMaJlbHbIE HANPSKEHUS!, BOSHUKAIOUINE NPH 1e()OPMUPOBAHUH JIEMEHTA.

Pacuer ycroiunBoctu crenkd npu 0,5< O <1 sBusercs TpUOIMKEHHBIM, TTO3BOJSIONIAM
ompenensatb hef/t ¢ HexkoTopsIM 3amacoM, Tak Kak Qopmynsl 7.5.2.7 npeanonararoT HalIu4ue
IUIaCTUYECKUX JedopMaluil B CEUCHUH.

7.5.2.10 CHuxeHue THOKOCTHM CTEHKH s JAPYIHMX (OpPM IONEPEYHOr0 CEUYEHUsS YUYUTHIBAET
YMEHBIICHNE YIIPYTOTO 3aleMIICHHS CTEHKH TOsICAMHU B 3TUX CEYCHUSX.

Omnpeznenenue pa3MepoB 3JIEMEHTOB TaBPOBOTO CEUYEHUS BBIMOJIHEHO Ha OCHOBAHUHU PE3YJIbTAaTOB
peleHus 3a7ady, YYUTHIBAIOIIEH COBMECTHYIO pabOTy CTEpXKHS M IUIACTHHOK, OOpa3yloIIuX CEYCHHE.
[lpy BBIYUCICHUM KPUTUYECKOW THUOKOCTH CTEHKH TaBpa Neft TPUHATO TNpeArnonokeHue, 4YTo
SKCLIEHTPUCUTET € HampaBlieH B CTOPOHY CBOOOAHONW KpoMmku (cMm. pucyHok 13). Crenka TaBpa
paccMaTpuBanach Kak IUIaCTHHKA, CO CBOOOJHBIM KpaeM W YAaCTUYHBIM 3alleMJICHHE JIpYyTOu
npoaosibHOM  cTopoHbl. [lpuHsATas cxema 3arpyXeHus sBiseTcss HauOojiee HEBBITOJHOM  JUIs
YCTOMYMBOCTH CTEHKH TaBpa. [lomydeHHbIe pe3ynbTaThl 0€3 ydera 3ameMIeHus] KPOMKA TPUMEHUMBI JUTSI
OTpeNeJIeHUs] Pa3MEpPOB CBECOB PAaBHOOOKUX YTOJIKOB, KOTOPBIE TEPSIOT YCTOWYMBOCTH IO
M3rHOHO-KPYTHIIBHOM (hopMe, YTO MPHUBOAUT K HEKOTOPOMY 3aracy YCTOMYMBOCTH, TaK Kak JAedopManun
B HanOoJiee HAaIPsHKEHHOM MOJIKE YToJIKa MEHBIIIE, YeM B CTEHKE TaBpa.

Wndopmarus 06 H3MEHEHHSX:
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7.5.2.11 Ilpu npoeKTUpOBaHUU LIEHTPAIbHO M BHELIEHTPEHHO C)KaTBhIX CTEPXKHEM pacueT CTEHOK
BBINOJIHAETCSI TaKUM 00pa3oM, YTO NpU JEHCTBUM PACUETHOW HArpy3KM OHU COXPAaHSIOT yCTOMYMBOE
COCTOSIHUE WJIM YaCTUYHO BBIITYUHBAOTCS.

YactuyHoe BBITyYMBAHHWE CTEHKH HE O3HAYaeT IIOJIHOE HCYEepIaHUuEe HeCyIeil CrnocoOHOCTH
CTepkHsA. B 3TOM ciyyae mpu ompeneseHUH HEeCylIel CIIOCOOHOCTH CTEp)KHS B IONEPEYHOE CEYCHHE
(pucyHok 15) BriIFOUaeTCs Tak Ha3bIBaeMasi peylMpOBaHHAs BHICOTA CTEHKH N red.

B 3aBucHMOCTH OT COCTOSIHUS CTEHKH (YCTOMYMBOE MM HEYCTONYMBOE) MPOBEPKA BHIMIOJIHSAETCS B
nBa Jtamna. Ha mepBoMm 3Tame, KOTOPBIH HEOOXOAMMO BBIMONHITH BO BCEX CIydasX, JACHCTBUTENbHAsS

= (he/t) YRIE 5
THOKOCTh CTEHKHU CpaBHHMBAETCS C HAHOOJBIINM JOIYCTUMBIM 3HaueHuem W
KOTOPOE COOTBETCTBYET IpeieibHOMY cocTosiHuIo 1o Tabanue 9 CIT 16.13330.2017.
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Pucynox 15 — PacuerHble cetieHHsl CTep>KHeH ¢ THOKHMH ¢cTeHKaMH

>\
CTEHKa YCTOMUYMBa M IpPOBEpPKa Ha ATOM 3aKaHuuBaercs. Ecim A M
HEOOXOMMO OIpPENEIUTh HECYIIYIO CIIOCOOHOCTh CTEP)KHS C YUETOM PEILyLMPOBAHHOW BBICOTHI CTEHKH,
KOI'Jla pacyeTHas IJIOLAb CEYEHUS MEHbILIE TEOMETPUUYECKOM.

Ecau }\W<7L“W ,

[Ipy NpPOEKTUPOBAHUU CXKATBIX CTEpKHEH ¢ THOKMMH CTEHKaMH HEOOXOJHWMO, YTOOBI

PeIyLMpOBAHHAS BBICOTA Nreg COCTABISIA HE MEHEe MOTOBHHEI MOMHOH BHICOTHI (Nred = 0,5hef). B
IPOTUBHOM CJlyyae, B CBS3M C YMEHBUICHHEM pacyeTHOH IUIONIAJIM CEYEeHMs], Hecyllas CIOCOOHOCTh
CTEep>KHEH MOXKET CHIXKaTbes Ha 25% u 6oJiee, YTO S3KOHOMUYECKH HelleJIecoo0pasHo.

8 PacueTrHble AJIMHBI U NIpeAeIbHbIC THOKOCTH

8.1 O0mme moJoKeHus

8.1.1 Pacuernyro (3pQexTHBHYIO) JUIMHY CcJeIyeT NpUHUMATh I pacdera CTEp>KHEBBIX
KOHCTPYKITUH TIPH TIPOBEPKE HECYIIIEH CIIOCOOHOCTH MX OTAEIBHBIX CTEPKHEH.
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Hcnonp3oBanne ITOHATHSA pacquHoﬁ JJIWHBI OpeAmnojaract pasaciaCHUC CTCPKHEBBIX CHUCTEM Ha
OTACJIbHBIC JJICMCHTLI, IIPpU 3TOM HGO6XOI[I/IMO YUUTBIBATH B3aHUMOJCHCTBHE paccMaTpuBacMoOro
OJIEMCHTA C OCHOBAHUEM U JPYTUMHU DJIEMEHTAMU, IIPUMBIKAIOIIMMU K HEMY B y3J1aX.

PacyerHble JUIMHBI CXKaThIX, BHELEHTPEHHO CXKAaThIX M  CXKATO-U3TMOAEMbIX DIIEMEHTOB
CTEP’)KHEBBIX M PAMHBIX CHUCTEM HEOOXOJMMO YyCTaHABIMBATH B CIydasX, KOI/a BBIIOJHATH pPacyeT
KOHCTPYKUHUH KaK €IMHBIX CHCTEM MO Ae(POpPMHUPOBAHHON CXEMEe C y4eTOM IUIacTUYECKUX Hedopmaruii
HE MPE/ICTABIISIETCS] BO3MOKHBIM.

8.1.2 ITox pacueTHOM AJIMHOMN CTEPXHS MMOHMMAIOT YCJIOBHYIO JJIMHY OJHOIIPOJIETHOIO CTEPKHS,
KPUTHYECKAs CHJIa KOTOPOTrO MpPU HIAPHUPHOM 3aKPEIUICHHH €ro KOHIIOB TaKas jKe, KaK JJIS 3aJaHHOTO
CTEpIKHSI.

[To ¢pu3nyeckoMy CMBICITy pacyeTHas JJIMHA CTEPXKHS C MPOU3BOJIILHBIMU 3aKPETJICHUSMU KOHIIOB
SBJISIETCS HAauOOJBIIMM PACCTOSIHUEM MEXKJy JIBYMs TOUKaMM Ieperuda M30rHyTOH OCH, OlpeaessieMbIM
U3 pacueTra 3TOr0 CTEpXHS Ha yCTOMYMBOCTh IO Meroay Jiiepa. CoriacHo 3TOMY ONPENECIICHUIO JUIS
YCTAQHOBJICHHsI PACUETHOH JJIMHBI HEOOXOJMMO NPUMEHSTh METOJ pacueTa Ha YCTOMYMBOCTh CHCTEM C
OPSMBIMHA CTEPXKHSIMH TPH TPHJIOKEHUH HArpy30K B y3JaX B IMPEANOJIOKEHUU YIPYTUX AeopMaruii.
ITpu sTOM ciegyeT y4duThIBaTh NPOAOJIBHBIE YCHUIMS B CTEPKHAX M MCKIIOYATh W3 PacCMOTPEHUS
NOTNEPEYHbIE HATPY3KU U SKCLIEHTPUCUTETHI, BI3bIBAIOIINE U3TUO CTEPIKHEN.

JIJ1s IIIOCKUX CTEPKHEBBIX CUCTEM PACUETHYIO IJIMHY CXKATBIX CTEP)KHEH CIeIyeT ONpenessaTh Kak
B IJIOCKOCTH, TaK ¥ U3 TJIOCKOCTH CUCTEMBI (TIEPIICHAUKYJISIPHON K HEH).

8.1.3 Ilpm mombope ceyeHHil CTEp>KHEH BBINONHIETCS MOAJIEMEHTHBIH pacyer, TpeOyromuin
OMpENICTICHUsI PACUETHON IJTMHBI JUIsl KaXJ0ro cTepkHa. [Ipum 3ToM HEOOXOIMMO NpPUHUMATh TaKUE
pacyeTHbIE CXEMbI, KOTOpbIE OTPaXXAOT JCHCTBUTEIBHBIE YCIOBUS HArpyXeHUs CTEpKHEH U
3aKpeIUIeHUs] UX KOHIIOB C YYE€TOM HEPaBHOMEPHOCTH DPACIpEETICHUS HAarpy30K MEXKIy CTEPXKHSIMH U
pa3INuus UX KECTKOCTEeH, HATMYHe KOHCTPYKTHBHBIX 2JIEMEHTOB, 00E€CTIEUYBAIONINX Ty WIH UHYIO (hopmy
MOTEPU YCTOMYMBOCTH 3AAHUS WM COOPYKEHUSI.

HpI/I MPAKTUYCCKOM OIPCACIICHUN pvaeTHOﬁ JJIMHBI CTOCK MHOTI'O3TAXHBIX paM B HOPMATUBHBIX
AOKYMCHTAaX HUCIIOJIBb3YyCTCA HpI/I6J'II/I)KeHHa$I pacu€THad CXema B BUIC HpOCTeI\/’IH_IeI\/'I STYEUKH HE3aBUCHMO
OT YHCNa 3TaXEH U COOTHOIICHUS IMPOOOJIBHBIX CUJI B CTOMKaX. HpI/IMeHeHI/Ie Takoun pacquHoﬁ CXCMBEI HE
npeamnojgaracT mpornopuruoOHaJIbHOI0 BO3paCTaHUs HArpy30K Ha CUCTEMY B LICJIOM.

8.1.4 B CIN 16.13330 3HaueHus1 pacyeTHBIX JUIMH CTEPXKHEW NJISl Pa3iMYHbIX CHCTEM NPUBEICHBI
Juisl HarOoJiee HEeOJIaroNnpHUsATHBIX CIIy4aeB HArpyXeHHs U pabOThl CUCTEMBI, T.€. ¢ HEKOTOPHIM 3aIIaCOM.

B HACTOAIICM CBOJAC NpaBUJI NPUBCACHBI PACUCTHBIC CXCMbI IJII ONPCACIICHUSA W YTOUHCHHA 3HAYCHUH
PACUCTHBIX IJIMH Ha OCHOBEC y4C€Ta )IGI\/'ICTBI/ITGJ'II)HOI\/II pa6OTBI CHUCTCMBI U CXEMBEI 3arpy>KCHU.

PacueTHas mmMHA cTepKHEH OJHOM M TOM K€ CUCTEMBI pa3jIndyHa IPH Pa3HbIX COYETAHUAX
Harpy3ok. IIpu npoekTupoBaHuM 3HaY€HUE PACUCTHOW JJIMHBI CIEAYET YTOUYHATH B COOTBETCTBUU C TEM
COUYeTaHHEM Harpy3oK, Ipyu KOTOPOM BBIMIOJIHAETCS TOJ00P CEUYEHUH CTEpKHEMH.

8.2 OnpenesieHne pac4eTHBIX JJIHMH 3J1€MEHTOB

8.2.1 Koaddurmentsr N mmst onpenenenus pacyeTHON ITHHBI 3JIEMEHTOB IMOCTOSIHHOTO CEYCHHS
B 3aBHCHMOCTH OT YCJIOBHU 3aKpEIUICHHS KOHIIOB M XapaKTepa HarpyXeHHs CJeIyeT MPUHUMATH 10
Tabanue 30 CIT 16.13330.2017.

B Tabnvue 23 mnpuBeneHsl 3HaueHUS KO3(PPUIMEHTOB pACUETHOW [UIMHBI CTEPXKHS TPH
HEPaBHOMEPHOM Harpy>KeHHH.

Taoauna 23
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PacuerHas cxema cTepxHs

Koadduuument K

PacueTrHas cxema cTep:xHs

Koadduuument M

1,12

-

A

-—

-

#

8
.,
|

= -
FAre L[lli

ATIH ax

0,6

0,73

3 Nmax

.
A
L
\.

4

max

0,56

8.2.2 KoadpounueHtsl pacyeTHOW [UIMHBI 3JIEMEHTOB IIOCTOSSHHOTO CEYEHHUS C YNpPYyTUMU

3aKpeIUIEHUSIMH KOHIIOB CIIEAyeT ONpeAesaTh 1o popmynam tabanubl 24.

B tabnvue 25 mpueneHsl Gopmynbl s onpeneneHus koddduumentoB xectkocth Cm u Ch
KOJIOHH (CTOEK) MpH Pa3INYHBIX 3aKPEIUICHUSAX B pAMHBIX CHCTEMAaX.
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Taoaun

ua 24

O6o006mennas DopMyIIbl ISl ONIPEACIICHUS YacTHble ciydan PacueTrHble cXeMbl @opMyIIBI IS OIIPEACIICHUS
pacieTHas cxema koa¢pdunrenta K kod(dduruenrta H
q-‘ l N n1(0125n+1,2)+574(n +4) ) 0=ni=oo n=0 Nl nl+18
A-m
n+24)+54(n+1 2n, +45
o 0,5<1<2,0 G 2,02120,7
¢ -~ 8
s
~J
N—"rr
n=o0 N l 0,25n, +54
n +54
—r ; (1)
1,0zu=0,5
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0=n=oo ni=0 n+4
n+l (1)
2,02121,0

(n +24 )(\|1n+2,4) O=n=c0 0,5<1<0,7

- frees N 05|/ 1x48
0’51/ (n+48)(yn+48) ni= Y=o ! 24\

NN

0,55u<1,0

v=1 n+4.8
2n+4.8 .
; (V)

1,02u>0,5

)

1/ n+48

2n+4.8

v=0
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G

C,
¢

B

3+1,3n

nn1+3(n+rh)

1=1,0

0<nLw ni=o° 1,0=21=0,7
0<n<m?2 n=o0 N‘ 1,3
T S
n +3
V7774 ; (Vi)
Ch 2,0>u=>1.0
-~ &
n=0 N l . (VIN)
VW
ni>n 2 1,0

_GlL _GY
=TI BT

€ro Ha yrou, paBHbii 1,0;

IIpumeuanue - B HacTosmei Tabiniie MpUHATHI ClIeTyIone 0003HAYCHUS :

)
Cm- KOS(l)(I)I/II_[I/IeHT JKCCTKOCTH YIIPYroro 3alcMJICHUS, paBHLIfI SHAYCHUIO PCAKTUBHOI'O MOMCHTA, BO3HUKAKOMICTO B OITIOPHOM CCUCHHUH ITPH ITOBOPOTC
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| Cn - k03 dULIUEHT )KeCTKOCTH YIIPYTOl OMOPbI, paBHBIM 3HAUEHUIO PEAKTUBHON CHJIbI, BO3HUKAIOIIECH B OMOPHOM CEYEHHH MPHU CMeleHHH ero Ha 1,0.
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Taoauna 25
Pacuernas cxema pamsl Howmep dopmyiier auist 3HaueHus
onpenenenus K mo tabavue 24 CmuCn
N (V1) 3El
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f‘ . e - (3 Il
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

(V) 3El,
Cn = e (4, +31)

V) 3El
G (bt
3EL |

8.2.3 Koadpdurmentsr 1 u K o mis ycranosnenust pacuetHor umHBL ler= L I;

'ef,fuz b

[epeCceKaroIIuXCs 3JEMEHTOB IMOCTOSIHHOTO CEUEHHUs] B 3aBUCHUMOCTH OT KOHCTPYKTUBHOW CXEMbI y3I1a
nepeceueHust CieIyeT ONpenessaTh no popmyiaaM Tabaunupl 26.

Taoauma 26

KoHcTpykuus y3na
[IEPECEUCHUS U 3arpyKEHUE

Pacuetnas cxema
KOHCTPYKLUH y3J1a

Koapduuuentsr U u U»

1 O0a snemeHTa He
MIPEPHIBAIOTCS,

MOJIICP KUBAIOIIHI DJIEMEHT
coKar

m+a,

m+n,

L2 L2
2 O6a aneMeHTa He 9 N, m-0,750,
IIPEPBIBAIOTCS, VU 1 >0,5
TIO/IEP/KUBAIOIIMIA SIEMEHT g < m+n, 1,50
pacTSHyT N \ El . ’
Nz
L2 L2
e mpepumaeren, Qe -]/ 140822 w05
p p s . A" e\q u_ 1 m = )
N NS E
N;
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MOAJEP>KUBAIOIIUIN IIEMEHT , |
CXKaT, IPEPHIBACTCS U W, = —| 1+0,82 FZ >0,5
nepeKpuIBaeTcsi PacoHKOU o, :
1 2=0,5 mpu
N,L°
El>—— | 1+121
12 a,

4 PaccmaTpuBaeMblil 2JIEMEHT

s N, )
HE TIPEPHIBAETCH, N u=|/ 1-075—= >05
3 ) m . 8,50
OEPKUBAIOIMI SIEMEHT q , 02

pacTsAHYT, IPEPHIBACTCS U N 2 El N
nepekpoIBaeTes (HacoHKOM

Nz
L2 L2 |
5 PaccMarpuBaeMblid 3JIEMEHT a Ny n=0,5
MPEPHIBACTCS U IEPEKPHIBACTCS \ﬁ 3
(hacoHKOM, MO IePKUBAIOIIUNA ,{L El & ( 1_& )
SJIEMEHT PACTSHYT U HE N v e __N i 2= 121 m
PEPLIBAETCS ! P ’
12& >0
m
Nz
L2 | Lz |

IIpumeuanue - B HacTosmei Tabiuiie MpUHATHI ClIeTyIone 0003HAUYCHUS :

m=T
LL?

nh==
g
I\I2

(XZZW

Ha pucynke 16 mpuBemeHo comocTaBieHue 3HaueHuidt  kodpduimentor M u B o
HepeceKkaroInuxcs CTepKHEH, ompelesneHHbIX Mo Gopmynam Tabauubl 26 m mo Tabauue 25 CII
16.13330.2017. Kak cnenyer u3 pucynka 16, koaddunumentsi, cormacuo CIT 16.13330, ne 3aBucAT OT
COOTHOIIICHUS] YCHIIMA B CTEP)KHSIX M COBIAJAIOT C TOYHBIMU 3HAYEHHSIMH TOJBKO TPH HEpaOOTaroMeM
HOJIEP>KUBAIOIIEM CTEPIKHE.
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o cxemam | 1 2 Tabauuel 26
o cxemam 3 u 4 tabnuup 26

8 \
Vi
14 \\ \ /
@ \ ) P Yecnoensie ob6o3nauenun:
K :, 2 no Tabmiue 25 CIT 16.13330.2017
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o
Pucynok 16 — I'pauxk n51a onpesedeHHs 3HaYeHAH KO3 (PHIHEHTOB PacYeTHRIX AJIHH
nepeceKalIMXCH cTepxHel (IIPH PABHLIX JJIMHAX H XKECTKOCTAX) PH Pa3jINYHbIX YCHIIHAX B HHX

8.2.4 KoadduuueHtsl pacdeTHOM MaMHBI L KOJOHH IOCTOSHHOrO CEYeHHsI CBOOOTHBIX WIIH
HECBOOOJHBIX paM B IUIOCKOCTH paMbl TpPU OJMHAKOBOM HArpy>KCHUH BEPXHHX Y3JIOB CIEIyeT
onpeaenats o Gopmynam tabanupsl 31 CIT 16.13330.2017.

8.2.5 Ilpm HaIWYMKM >KECTKOTO JIMCKA TOKPBITHS WM MPOJOJBHBIX CBSI3€H MO BEpXy KOJIOHH B
pacyeTHBIN OJIOK CIIeNyeT BKIYATh 10 JIBE PaMbl C KOKIOW CTOPOHBI, MEPICHAUKYISIPHON K IUIOCKOCTH

paccmarpuBaeMoii pambl. IIpu s1toM kK03 duimenT M max pacyeTHON IMHBI HanboJlee HArPyKEHHOM
KOJIOHHBI TIOCTOSIHHOTO CEYEHHS B TMPOM3BOACTBEHHOM 3/IaHWM C KpaHaMHu (MOCTOBBIMH WIIH
MOJBECHBIMH) TIPU HEPABHOMEPHOM paCHpeleICHUH Harpy3oK OT KpaHa CIEAyeT OINpeaeisaTh 0

bopmye

_ i+ 155 k+1s5 '
MmaX_MVZizlzjzlaij/Zizl ijléeij >0,7un (55)

rne M - xodpduument pacyeTHOH ANMHBI paccMATPHBAEMOW  KOJOHHBI  ONHO- U
MHOTOMPOJIETHOTO 3/1aHUS [TPH PABHOMEPHOM HarpyKeHHH y3JI0B, ONPEENIEHHBIN coraacHo 8.2.4;

O i=Nii/N max; 3mecb Nmax - ycuimme B Hauboyiee HATPYKEHHOW KOJIIOHHE PacCMaTpHBacMOi
riockoi pambl; N jj - ycuius BO BceX KOJIOHHaX (B TOM YHCIIe B pacCMaTpUBAaeMOl) pacueTHOTO OJI0Ka;

&ij:ICij/IC max .
! 34ECh I c,max - MOMCHT HHCPUIUU HaI/I60Hee Harpy>KC¢HHOU KOJIOHHBI
paccMaTpUBaEMOM TIOCKOM paMbl; | ¢ij - MOMEHTHI HHEPIMH BCEX KOJIOHH PAaCYE€THOrO OJIOKA;
i=1,2, ..., k+1

- HOMEP KOJIOHHBI B IIJIIOCKOCTHU paMbl (k| - YUCJIO HpOHeTOB);
j=1,2,3,4,5 - HOMep pambl.
Wudopmanust 00 N3MEHEHUSX:

Ilynkm 8.2.6 usmenen c 20 ausaps 2023 2. - UsmeHeHue N 3

CM. npedbiOywyro pedakyuro

8.2.6 Koapdumuentor H 1 pacuerHoll IMHBI HIDKHEr0 y4acTKa OJHOCTYICHYATHIX KOJOHH IMPH
pa3IMYHOM KpEMJIEHUH HMX BEPXHUX KOHLOB CJEIyeT ONpeleNiaTh B 3aBUCUMOCTH OT IPHIOKCHHS
Harpy3oK, JJIMHBI U JKeCTKOCTEH BEpXHEro M HIDKHETO Y4YacTKOB Mo (opmynam Tabnuupl 28, B KOTOPOii
IPUBENEHbl KOHCTPYKTUBHBIE CXEMbl IPOM3BOJACTBEHHBIX 3[aHUI, COOTBETCTBYIOIME Ppa3INYHBIM
pacyeTHBIM cXeMaM KOJIOHH 1o Tabnuue 27.
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Taoauna 27
Pacuernas | YcnoBue dopMysl 1St onipeAesieHrs Ko GUIMEeHTa M 1j HIDKHETO y4acTKa
cxema HarpyxeH KOJIOHHBI
KOJIOHHBI us
KOJIOHHBI
N F‘?“ F2=0 H11=2,0
3R F1=0
1o m(66n-m[m(2,2n+1)+2n] + ( 16,6-0,5 I/ = )(1,3m2 von?)
3|, = n|0,18m(66n —m )+3,6(2,3n +3,6m]|
fﬁ"”i
FiL F2=0 1/ 076(53+n)
-‘3'\\ Al ™ n+1
| F1=0 TTpu Ym/n<12
J h m '
076-013[/ = |[m(53n+1)+(53+n)
fﬁ#i ez n(n+1)
npu 'y m/n>1.2
V( 0,56+0,039 I/ = )[m(s,sn +1)+n(53+n)
M1z = n(n+1)
F. F»>=0 '
N 3. ‘ m?(n+1,5)+0,22n
o u =
il L o O,4[(n+m2)+3nm(m+1)]
F =0 )
I ' m(m+1)(n+1,5)+0,22n+[m2+1,1n(m—1)] myn’
M=
O,4[(n +m2)+3nm(m+ 1)]
tFﬁFz
F. F-=0 ’
2 i ) 3.5m?+0.26( 2 +04m-+1)(n+6)(n +015)
N Fid o m2+n2+4n(m2+1,5m+1)
Fq.=
- ’ 1=0 ) ( ) ) 1
1 2,5m? +\m? +0,4m+1)]0,26(n +6)(n +0,15)+m Wu
n
1 . m2+n2+4n(m2+1,5m+1)
F+h
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I[Ipumeuanue - B HacTosmieil Tabnuiie MpUHSTHI CIEAYONME 0003HAUCHHUS:

L ol
L. "L

) )
rae |1, 12, L1, L2 - MOMEHTBI HHEPIIUU CEUCHHI U ITTUHBI HUPKHETO M BEPXHEr0 YYaCTKOB KOJIOHHBI
COOTBETCTBEHHO.
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Taoauna 28
KoncrpykruBHas cxema Pacuernas dopmyibl Ui onpenenenus koddduimenra M1 HUKHETO y4acTKa KOJIOHHBI I'panuiibt
IMPOU3BOJACTBCHHOI'O 31aHUs cXema U3MCHCHMU A
KOJIOHHBI rapameTpoB
F ' Tpu @1=1,0
e o n 2 (66-02)o? (22n+1)+2] +(166-05 ,)(13 ?+2) e
<3 ™ n<—=—-15
vl 0,18n o (66—a§)+3,6(2,3+af) o Yo
-Ir\l /_ll_ < ;
] npu @1>10
i 1,, n<1,35-0,35¢ 1;
Fith 1
OS_ Slyo
b ;
I2
0,04<=<1,0
Fr Il .
Hpu @ 1512 0,1<m=<2,0
(0,764),13a1)[a§ (530+1)+(53+n))]
LT\' n+l -
* HpI/I oq>12
(0.56-0,0390, )[ai (53n+1)+(53+n )]
n+1
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KeoTn pveK _ A, - 1
S | e 5 7 m(n+1,5)(p+m)+0,22n+[m2+1,1n(m—p)] mp/}/n_‘ OSE <1,0
| 0,4[(n+m2)+3mn(m+l)] ,
[ 0,04<=<10
: S, I, .
0,1=m=2,0
Fith
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Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

8.2.7 Orpanmyenusi ruOkoctedt cxateix crepxkued (10.4 CIT 16.13330.2017) BBomATcs AJis
MOBBIIIEHUS] SKOHOMUYHOCTH M HAJEKHOCTH CTAJIIbHBIX KOHCTPYKIHMHA. DTO peanusyercs 3a cuer Ooinee
MOJIHOTO HKCIIOJIb30BAaHUS MPOYHOCTHBIX CBOWCTB CTald Kak MaTepuala, IMOCKOJbKY C YBEIHUYECHUEM
rHOKOCTH  CTEp)KHEH ypOBEHb HCIIONB30BAaHMS MPOYHOCTH CTalu  yMeHbliaercs. [lpumeHsTH
BBICOKOIIPOYHBIE CTAJIM MPU OOJBIIUX THOKOCTSIX SKOHOMHYECKH HelenecooOpasHo. OrpaHuyeHus
rHOKOCTe  CIOCOOCTBYIOT TakKXKe€ YMEHBIICHUIO HMCKPUBJICHHUH CTEp)KHEW TpU HM3TOTOBJICHUH,
TPAHCTIOPTUPOBAHUM U MOHTAXKE.

9 Pacyer JIMCTOBBIX KOHCTPYKIHUii. PacyeTr Ha ycTOHYNBOCTH

9.1 M3BectHas (Gopmyna A KPUTUYECKOTO HANPSOKCHUs YIPYrod KPyroBOH IMIIMHAPHYECKOU
000JIOYKH MPU OCEBOM CIKATHH

Y cr:0,605Et/r, (56)

INOJIy4YCHHAas1 Ha OCHOBC JIMHEHHOM TCOPHUHU, AACT 3aBBIMNICHHLIC 3HAYCHUS 6 cr IO CPaBHCHUIO C
SKCHICPUMCHTAJIbHBIMU [JTaHHBIMHU. DT0 00BSICHIETCS OOJIBIION YYBCTBUTCIIBHOCTBIO TaKUX 000JI04EK K
Ha4daJIbHBIM HECOBCPHICHCTBAM M OCTAaTOYHbBIM (CBapO‘lHBIM) HaIIPsAKCHUAM.

[Tockonbky aMIuTyzna U ¢GopMma HauyaJIbHBIX MCKPHUBIEHUH - CilydaliHble BEIUYUHBI ((DyHKIMM),
KPUTHYECKOE HaNpsHKEHUE YNPYrol KpyroBoH IMJIMHIAPUYECKOM 00o0s0uku mpu oceBoM cxaruu B CII
16.13330 ompenensercs no dopmyne (56), B koropyr Bmecto 0,605 BBOAMTCS KOX(PPHUIMEHT C,
SBJISIOIIMICS yObIBatoliel ¢pyHkuueit napamerpa 1/t (tabavua 34 CIT 16.13330.2017).

9.2 B cTpoUTENbHBIX KOHCTPYKIHUAX NMPUMEHSIOTCS 000J0YKH, HAPSKEHUS B KOTOPBIX OJIM3KH K
pacueTHOMY CONpPOTHUBJIEHHMIO. Takue O0OOJOYKM pacCUMTHIBAIOTCS C YYE€TOM BIUSHUS HayaJIbHbIX
HECOBEPILIEHCTB W Pa3BUTUS IUIacTHUecKuX Jedopmanuii. HeBbiroaneimei ¢opmoll HadalabHOTO
UCKPHUBJIEHMSI SIBIISIETCS OCeCUMMETpUYHas (¢opma, TMoAoO0Has TmepBOM coOCTBEHHOM (yHKUIUU
ueanbHON 000I0UKH.

VY4er ocecHMMETPHUYHOIO HAyalbHOI'O HCKPHUBJIEHHS W Pa3BUTHUS IUIACTUYECKUX JedopManuit
CBOJIUTCS K pacueTy 3a NPEAESOM YNPYTrOCTH BHELIEHTPEHHO CKAaTOIO CTEPIXKHS, JIEXKAIIET0 Ha yIpPyroM
ocHoBaHuU. Iy 000104eK Majoi U cpeiHel T'MOKOCTH y4eT Heynpyrod paOoTbl MaTepuaja OKa3bIBaeT
CYLIECTBEHHOE BIMSHUE Ha MPEACIbHYI0 Harpy3Ky IpU MOTEpPe YCTOWYMBOCTU. JlJIi NPaKTHUECKHUX
pacdeToB 00OJIOYEK TPH JTOCTATOYHO MABIX I/t 3HAUCHMSX IMOJydeHa pacdeTHas dopmyna (155) B CII
16.13330.2017.

9.3 dopmyna (156) CIT 16.13330.2017 oTHOCHTCS K Ciy4awo, KOTJa Ha CXaThli WM
CKaTo-u3rubaeMplii  TpyOYaThlii CTEp)KEHb JICHCTBYET pacueTHas Harpyska, ompenaenseMas B
cootBeTcTBUU ¢ pasgenom 7/ CII 16.13330.2017. Ecnu nmpoBepka mo 3TUM TpeOOBaHMSIM JaeT 3arac
Hecyleil cnocobnocTH, npessimatonmii 20%, To orpanmuenue no ¢opmyne (156) CIT 16.13330.2017
CHUMAETCs, © 00OJIOUKY B 3TOM Cliydae HEOOXOJUMO PAacCUMTHIBATH HAa YCTOMYMBOCTH IMPH CIKATHU C

u3rubom cornacuo tpeboBarmsam 11.2 CIT 16.13330.2017, a pacyerHoe HampspkeHue O 1 ompemensiTs mo
bopmye
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 (87)

rae O=N/A - pacueTHOE OCEBOE HANPSKEHNUE;
m=2e/r - OTHOCHUTEIbHBII dKCIEHTPUCHTET [¢ = M / N; M - pacueTHbIi MOMEHT; B ClIy4ae OCEBOTO
CKaTHs 3HAUCHHE € CIIeAyeT IpUHUMAaTh o dopmyne (16)];

A=AYRIE YCIIOBHASI THOKOCTD TPyO4YaToro ce4eHus (7“:|/ 1).

9.4 TpeGoBaHHME NPOBEPKU YCTOMYMBOCTH KOJIBLEBBIX peOep B CBOEH IUIOCKOCTH KaK CHKAThIX
CTEpXKHEH M IMOJydaeMble MPU ITOM HMX pasMepbl HCXOIAT M3 TOTO, YTO pedpa SIBISIFOTCS JKECTKUMHU
3JIEMEHTaMH, 00eCIIeYNBAIOIINMU 00pa30BaHKe Y3JI0BOI JIMHHUH 110 OKPYKHOCTH 0OOJIOUKH.

10 Pacuer 3/1eMEHTOB CTAJIbLHBIX KOHCprKHI/Iﬁ Ha yCTAJIOCTh

10.1 Meroauka pacuera Ha yctanocth B Cl 16.13330 ucxoauT U3 TOTO, YTO SBJICHHS YCTAJIOCTH B

3JICMEHTE BO3HUKAIOT I1O]T BO3JCHCTBHEM MAKCHUMAIbHBIX HAMPSDKCHUH O max.
CymectByeT M JApyrod IOJAXOMA, COMNIACHO KOTOPOMY OCHOBHOE BIHMSHHE Ha YCTaJOCTHOE

paspyllieHHe OKa3blBaeT aMILIUTy/a HanpspkeHuil MHKIa O o=(O max-O min)/2. TlockombKy 00e METOIUKH
OMMPAIOTCS HA OJHU U T€ K€ HKCIIEPUMEHTAJIbHbIE JaHHBIE U SIBJISIFOTCS MX allpoKCHMaluei, KOHeUHbIe
pe3yJbTaThl, IIOTy4aeMble IIPU UX MCIIOJIB30BaHUH, MAJIO OTIMYAIOTCS IPYT OT Apyra.

10.2 ITpumeHeHne cTanell MOBBIIEHHON U BBICOKON MPOYHOCTH B KOHCTPYKIUSAX, IIOJIBEP>KEHHBIX
UKIMYECKUM BO3JCHCTBUSM, SIBISETCSI ONPaBJaHHBIM TOJBKO IMPH OTCYTCTBHUM B HHUX CYIIECTBEHHBIX
KOHIIEHTPaTOpoB HampsbkeHud (1-1 u 2-a rpymnmnsl snemeHToB no Tabnvue K.1 (mpunoxenune K) CII
16.13330.2017).

10.3 Tlogasnsitomiee OOJBIIMHCTBO CTPOUTEIBHBIX KOHCTPYKIMH, paOOTalOMUX Ha NEpEMEHHBIE
BO3/ICUCTBUS, HAXOUTCS B YCIOBUSAX M3MEHUMBOCTU HAIPSDKEHUM BO BpEMEHU (aMIUIUTY/a HaNpsDKEHUH
BO BpEMEHH HE SBISETCS IIOCTOSHHOHN), T.e. PEXWUM Harpy3ok (M HamnpspKeHUi) He sBISeTCs
CTallMOHAPHBIM.

Jl1s Bcex rpylIiIl 3JIEMEHTOB BIMSHHUE HECTAIlMOHAPHOCTH MPUOIMKEHHO YYTEHO MPHU Ha3HAYEHUHU
qKCII0BBIX K03 duimentoB B dopmynax (171) u (172) CIT 16.13330.2017.

10.4. Dxcmmyaranus KOHCTPYKIUHI npu TemrepaTtype 10 MuHyc 40°C HE CHMKAeT BBIHOCIMBOCTH
CTaJIbHBIX KOHCTPYKIIHH.

[Ipu Oonee HM3KUX TeMmmepaTypax HKCIUTyaTallud TPeOYIOTCS CHELUAIbHbIE MEPONpPUATHS O
MOBBILIICHUIO BBIHOCIMBOCTH KOHCTPYKLUHN: NMPUMEHEHHE CTaTel, YJOBIIETBOPAIOIINX TPeOOBaHUSAM I10
yIapHOH BSI3KOCTH; MCKIIOYEHHE COEAMHEHUI C Hambojee OCTPhIMU KOHIIEHTPATOpaMH HAaIpsDKEHHM
(7-i wm 8-if rpymm D3JIEMEHTOB), MPUMEHEHHE TEXHOJOIMYECKUX MEpPONPHUATUHH 10 TOBBIIICHHIO
BBIHOCIIMBOCTH CBapHBIX COEIMHEHUH (MexaHHWdeckass oOpaboTKa IBOB, OIIABIEHHE UX B CTpye aproHa
U T.IL.).

11 Pacuyer Ha MAJIOMUKJIOBYIO IPOYHOCTD

11.1 Pacuer MeTaJuIMYECKUX KOHCTPYKIMH Ha MAJOLUUKIOBYIO IIPOYHOCTh BEAETCA Ha
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NEpPEeMEHHbIE YCWINA MPH HaJUYUM CHEKTpa SKCIUTyaTallUOHHBIX HArpy30K W paclpocTpaHsercs Ha
METAIIIMYECKHE KOHCTPYKIUH, SKCIUTyaTUPYIOIIHecs NpU MOHMKEHHBIX (10 MuHYC 40°C), HOpMabHBIX U
noBbIIIeHHBIX (10 250°C) Temmepartypax.

11.2  Cpok »5kciulyaTallid  METAUIMYECKUMX  KOHCTPYKIMH M CHEKTp  JIEMCTBYIOIIMX
AKCIUTYyaTAlMOHHBIX HArpy30K JOJDKHBI OBITh 33/1aHbI IIPH X IPOeKTHpoBaHUU. B Tabnuvue 29 npuBenens
CHEKTPBI MIEPEMEHHBIX HArpy30K JIsl Ta3roJbAEepPOB, a3POAMHAMUYECKUX TPYO M T.I. Ipu Kodddunuenrte

acummerpun P=0.

Taouauua 29
JlaBnenue, % oT P Hucno HarpyxeHuit Yacrora Harpyxenuii, %
100 2 0,01
85 21 0,1
70 299 15
54 881 44
37 897 4,5
28 17930 89,5
Uroro: N=2-10% 100,0

I[Hﬂ BO3ILYXOHan€BaTCJIeI>'I JOMCHHBIX reyei UK U3MCHCHHUA BHYTPCHHCIO HAABJICHUA OT 0 0

P ocraercs mocTossHEBIM 1 3a 20 JIET SKCIUTyaTaluy cocTaiseT 5-10 4
MarucTpanbHble Ta3o- 1 HedTenpoBoasl 3a 20 JeT SKCITyaTalldy UCTIBITEIBAOT 7-10 2 mukioB ¢

n3MeHeHneM jasienus ot 0 o P.
11.3 TIpoBepka MaJOIMKIOBOW MPOYHOCTH OCHOBHOT'O METaJlIa JIEMEHTOB WM COSAMHEHUN Ha
cBapKe, 6ONTAX WU ITHIPAX s 5+ 10 ° MUKIOB IPOM3BOIUTCA 110 hopMyie

Omax <0 Ry 7y (Nb/N )m , (58)

rae Np=5-10° - 6a30B0€ YMCIIO IUKIIOB HATPYKEHHUS TIPH pacyeTe Ha MATOIMKIOBYIO IIPOYHOCTD;

N - ManmouMKIOBas MOJITOBEYHOCTh dJEMEHTa MeTauinueckoil KOoHCTpyKiuu (mpu N=Np maHHBIN
pacdeT u pacyeT Ha ycranocTh no pasgeny 12 CIT 16.13330.2017 coBmanaroT);

m, Mo - mapaMeTpbl, XapaKTePU3YIOIIHE YTol HaKIIOHA KPUBOW MAJIOIIUKIOBON YCTAIOCTH;

M=m oC; Mo - nmpuHUMaeTcs mo Tabauue 30;

¢ - K03 punmenT, npuHUMaeMslii o Tabamue 31.

Tadauua 30
HopmarnBHOE BpeMeHHOE Jo390 | CB.390 | CB.450 | CB.490 | CB.540 | Cg. 590
conpoTuBiieHue ctanu R un, MITa | (4000) (4000) (4600) (5000) (5500) (6000)
(xkrc/cm 2) 1o 450 1o 490 1o 540 1o 590
(4600) (5000) (5500) (6000)
[Tapametp Mo 0,16 0,18 0,20 0,22 0,24 0,26
Tadauna 31
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['pynma snemeHTOB 1 2 3 4 5 6 7 8
o Tabnuue K.1
CII 16.13330.2017
Koaddumment ¢ 1,0 0,90 0,80 0,75 0,72 0,68 0,65 0,62

OcranpHble 0003HaYeHUs TpuHUMaroTcs o pasgeny 12 CIT 16.13330.2017.
Ipu N=Np=5-10° 151 1 u 2 rpynm snementos %=1,52, ns 3-8 rpynmn snementoB %=1,85,
[Ipu pacuerax Ha MAaJIOIMKIOBYIO IPOYHOCTH IO dopmyne (58) 3HaYCHHWE NPOU3BEIACHUS

a R, v, (Nb/N)m

HE JOJDKHO mpeBbimarh R /Y .

12 IIpoexkTHpoOBaHUE COETMHEHNH CTAJIbHBIX KOHCTPYK UM

12.1 IlpoexkTHpOBaHUE CBAPHBIX COeIUHEHMIT

12.1.1 Ilpu mpoOEKTHUPOBAHUHU CBAPHBIX COCIMHEHUH CIIEAYeT BBIMONHATH TpeboBanus [OCT 3822,
FOCT 5264, FOCT 8050, rOCT 8713, FOCT 9087, FOCT 9467, rOCT 10157, FOCT 11533, TOCT 11534, rOCT
14771, FOCT 14776, TOCT 23518, TOCT 26271 u pasgena 14.1 CIT 16.13330.2017.

Undopmarus 06 n3MEHEHHSX:

Ilynkm 12.1.2 uzmenen c 25 uons 2019 2. - UsmeHeHue N 1

CMm. npedbiOywyro pedakyuro

12.1.2 Tlpu mNpOEKTUPOBAHUU CBAPHBIX Y3JIOB, OJMH U3 DJIEMEHTOB KOTOPBIX HCIIBITHIBACT
pacTSAruBarolIie HAMpsHKEHHs M0 TONIIMHE JIMCTa, BO M30€KaHHWE BO3SHUKHOBEHHMSI CIOUCTBIX TPEIIUH B
OCHOBHOM MeETaJlJIe TPHUHUMAIOT KOHCTPYKTHBHBIC PEIICHHS TaBPOBBIX W YIJOBBIX COCAMHEHHH C
YMEHBIIIEHHBIM PUCKOM BO3HUKHOBEHHS CIIOMCTHIX TPEILIUH, JIJIsl 9TOT0 HEOOXOAUMO:

- OTKa3aThCAd OT MPUMEHEHUs OJHOCTOPOHHErO YIJIOBOTO IIBA U MEPEUTH K JIBYCTOPOHHEMY CO
CBEJICHHEM K MUHUMYMY KOHIIEHTpaluu AeopMaliiii B BEpIIHHE CBapHOTO IIBa (pucyHok 17, a);

- TI0 BO3MOXHOCTH u30eraTh MNpuUMEHEHHs V-00pa3Hoi pa3nenku, npumeHsas K-o0pasnyro
pasnenky (pucyHok 17, 6);

- BO BCEX CIydasx, KOrJa 3TO BO3MOXXHO, MPUMEHSTh TaBPOBBIE COCIMHEHHS BMECTO YTJIOBBIX
(pucyHok 17, B);

- Q7S CHUXKCHHSI PACTATHBAIONINX HAMPSHKEHWN IO TOJIIMHE JIMCTAa TPUMEHSTh HETUIIOBBIC
peIIeHus pa3aeaKd KPOMOK B YIJIOBBIX COSIUHEHUSX (PUCYHOK 17, T);

- B YTJIOBOM COEIMHEHUU C IBYMS MPUKPEIUISIEMBIMU dJIEMEHTaAMH JTUCT-TPOKIAIKY EPEeKPhIBaTh
CBapHBIM IIIBOM JI0 ITOJIOBHHBI TOJIIIIMHBI TPUKPEIUIIEMBIX 3JIeMEHTOB (pucyHok 17, a).
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CneBa OT CTPEI0K: @ — ¢ OJHOCTOPOHHHMH [HBAMH 63 CKOCA KPOMOK; 6—2 —~ C OJHOCTOPOHHHMH MBAMH ¢O CKOCOM
ONHOH KPOMED; ¢ — ¢ IBYMA NPHKPEUIFeMBIMH 4&Pe3 THCT-NPOKNANKy AneMeHTaME. Crnpass OT CTPEJIOK MOKA3aHE!
MpEIIOYTHTEIIBHEIE THI COSTHHEHIH

.

Pucyrnox 17 — Tappossie n yrjosble COCAHHCHAA, B KOTOPHIX BOIMONKHO BOSHHKHOBCHHE
CIOHCTHIX TpelIlHH B OCHOBHOM MCTAJJIE

12.2 IlpoekTpoBaHue 0OJTOBBIX COeTMHEHN I

Wndopmarys 06 n3MEeHEHHAX:

Ilynkm 12.2.1 uzmenen c 20 aneapsa 2023 2. - U3merHeHue N 3

CM. npedbiOywyro pedakyuro

12.2.1 B crpouTenbHBIX CTalIbHBIX KOHCTPYKLIMSIX HPHUMEHSIOTCS pacueTHbIE COECIUHEHHUS Ha
0oJTax Kak C KOHTPOIMPYEMBbIM, TaKk M 0e3 KOHTpOIUpyeMoro HatsbkeHus O6ontoB. K coemmHeHHsIM C
KOHTPOJIMPYEMBIM HATS>)KEHUEM OOJITOB OTHOCSTCS:

- (ppukuroHHO-Cpe3Hble Ha OoyiTaX, MPH pacuere KOTOPBIX YUYHUTHIBAETCS BCS COBOKYIHOCTH
COTIPOTUBIICHUH TPEHUIO, CMIITHIO U CPE3Y;

- (hnaHIEBBIC, IPU pacueTe KOTOPHIX YUUTHIBAIOTCS COTMPOTUBIICHUS PACTSHKEHUIO OOITOB.

drnaHIIeBbIE COEAMHEHUS Ha 00Tax, paboTaIoINe HAa PacTsHKEHUE, pACCMOTPEHBI B 12.3.

B coenuHeHusx 0e3 KOHTPOIHMPYEMOTO HATSHKEHHUS HCIONB3YIOTCS OONTHI Pa3lIWYHBIX KIIACCOB
IMPOYHOCTH. B pacueTax TakKux CO@}II/IHGHHIZ YUUTBIBAKOTCA COIMMPOTUBIICHUA PACTAXKCHUIO, CMATUIO U CPE3Y
0e3 ydera CuJI TpeHusl.

12.2.2 TIpoekTupoBaHue U pacyeT OONTOBBIX COCTUHEHUI CIEeAYyeT BBHIMOIHATH B COOTBETCTBUU C
TpeboBanusmu pasgena 14 CIT 16.13330.2017.

Wndopmarys 06 n3MEHEHUAX:
Ilynkm 12.2.3 uzmenen ¢ 20 aneapsa 2023 2. - U3meHeHue N 3

CM. rpedbiOywyto pedakuyuto
12.2.3 B O0ONTOBBIX COEAMHEHUSX C KOHTPOJUPYEMBIM HATSDKEHHEM s (PUKIIMOHHBIX
COCMMHCHUN Ha OonaTax npw 00pabOTKE KOHTAKTHBIX ITOBEPXHOCTEH PpOTAIMOHHBIM CIIOCOOOM

CTaJIbHBIMU IIAPUKaMH CleayeT HpuHuMaTh Koddduuuent tperus M =0,50, a mpu IeCKOCTpYHHOM,
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IpoOEMETHOM HWJIM JIpOOEeCTpYHHOM CIIOCOOOM OJHOM MOBEPXHOCTH U CTAIBHBIMHU IIETKAMH - JIPYTOU

noBepxHoctu - H=0,42.

12.2.4 TlpemycmarpuBaeTcs ABE CTENEHH CIABUTOYCTOMYMBOCTU COEAWMHEHHS - TOBBIIMICHHAS U
HOpManbHasi. TpeOyemas cTereHb CABUTOYCTOMYMBOCTH 3aBUCUT OT Pa3HOCTH HOMHHAIIBHBIX JHAMETPOB

OTBEpCTUH U OONTOB O u or XapakTepa Harpy3oKk - JTUHAMUYECKOW (ecau Hapsay CO CTaTHYECKUMU
BOCIIPUHUMAIOTCS TaK)K€ yUUTHIBACMbIC B pacueTe IMOJBIKHBIC, BUOPAIIMOHHBIC, yAapHBIC WIH JAPYTUe
TUHAMHYECKHE HArpy3KH) WM TOJIbKO cTatudeckoil. [IoBbllIeHHass CBUTOYCTONYMBOCTh TpeOyeTcs Asis

022 MM - IIpU MHAMMYECKON U 025 MM - IIpU CTAaTHYECKOW Harpyskax, a HOpMaJIbHas
CIBUTOYCTONYUBOCTD JIJIS 0<1 mm - MpY TUHAMUYECKOU U 0<4 mu - MIPU CTAaTUYECKOM Harpy3Kax.

PasHocTh nuameTpoB OTBEPCTHMI M OOJITOB B 3HAUUTENIBHON CTENEHU ONpENENseT 3HaueHue
CMELCHUH B IIEHTpaxX COEJAMHEHHH Iocje IpeojoJIEHUs] CHUJ TPEeHHs U OOLMX IepeMelleHUH B
KOHCTPYKLMH, a TakKe IepepacnpeleiecHue yCWIHM B CTaTUYECKH HEONPEIEIMMBIX KOHCTPYKLHSX.
HeGosnpme caBuru MOryT HapymaTbh F€OMETPUI0 KOHCTPYKIUHN U CTPOUTENIBHBIA MOAbEM, U UX CIEAyeT
paccMarpuBarh Kak IpeaeinbHoe coctosgHue Il rpynmel, xapakrepuszyeMoe 3aTpyIHEHHSMM UL
HOPMAQJIbHOM  JKCIUTyaTallMM. 3HAYUTENIBHBIM CIOBUI  yCTAHABIMBAET NPEIEN AKCIUIyaTalMOHHON
IPUTOJHOCTH KOHCTPYKLUUHU U SIBJISIETCS KPUTEPUEM NPEIENbHOIO COCTOsAHMs | Tpynmbl. 3HaueHUs
IIPEJEIbHBIX CMEUICHUM ITPU INHAMUYECKONW HAarpy3Ke MEHbIIE, YEM IIPU CTATUYECKOM.

IToBrIlIEHHAS CI[BPIFOYCTOIZ‘IHBOCTL COCAUHCHHA TapaHTUPYCT OT IIOABJIICHUA JIIPEACIIBHOI'O

cocTosiHus | TpyHIibl U COOTBGTCTBYIOH_[I/Iﬁ K03(1)(1)I/II_[I/IeHT Yh cOo31acT 00ecIeYeHHOCTh B TpH CTaHJapTa
OT HACTYIUICHUA NPCACIBHOIO COCTOSAHUA. HOpMaJ'II)HaSI CI[BI/IFO}’CTOI\/'I‘II/IBOCTI) COCIMHCHUA T'apaHTUPYET

oT mpezensHoro cocrosiaus 11 rpymmbl, a koaddunuent Y h cozmaet 06ecneueHHOCTh B IBa CTAHAApTa OT
HACTYIUICHUSI IPEAETBbHOTO COCTOSHUS.

KosddurenTsl Hage:kHOCTH Y h 3aBUCAT OT Croco0a peryJIMpoBaHMs YCHIIHS HATSHKEHHsT OOJITOB.
[Ipu perynupoBaHuu MO YTy MOBOPOTA TaKK yCUIIME HATSOKEHUs1 O0JTa moiaydaercs B cpeaneM Ha 20%
Oonpiie ycwius P, COOTBETCTBYyIOIIETO pacdyeTHOMY, T.e. mpumepHo Ha 10% Oonbiie, 4yem mpu
PEryJIMpoBaHuU MO MOMCHTY 3aKpy4YUBaHMA.

OOppIBBI  6ONTOB MpH 3TOM HUCKIIOYAIOTCS  BeieACTBHE d3(dexkra caMoperyinpoBaHUs.
COOTBETCTBEHHO MPU PETYJIMPOBAHUH 10 YTy MOBOpOoTa raiiku Kod¢pduiment Y h Ha 10% MeHbIe, yem
IIPU PETYIIMPOBAHUM 110 MOMEHTY 3aKpy4YHBaHUS.

B cirydae HEBO3MOXKHOCTH OO€CIeUeHUs] HATSHKEHUsT OOJITOB IO yIITy IMOBOPOTA PETyINPOBaHHE
YCUJIM CclleyeT MPOU3BOAUTh [0 MOMEHTY 3aKkpyuuBaHus. [Ipy 3TOM pacyeTHbI MOMEHT 3aKpy4YUBaAHUS
JoJKeH ObITh yBenuyeH Ha 10%.

Wudopmanust 00 N3MEHEHUSX:
Ilynkm 12.2.5 usmenen ¢ 20 aunsapa 2023 2. - UsmeHeHue N 3
CM. npedbiOywyro pedakyuro
12.2.5 TIlpoBepky MpOYHOCTH IO YCJIOBUIO MpPEOYNpEXkACHUS cpe3a  OOATOB s
(GPUKIIMOHHO-CPE3HbIX COEAMHEHUH Ha O0JITaX BBINOJNHSIOT, KaKk M s COelMHEHUWH Ha Oonrtax Oe3

KOHTPOJMpPYyeMOro HaTsbkeHusi, nmo dopmyne (186) CIT 16.13330.2017. Tlpu mnomamaHuu pe3bObI B
IUIOCKOCTH Cpe3a B pacueTe cleAyeT YUYUTHIBATh TUIOIIAlb CeYeHus OonTa "HeTTo".

Pacuer ocHOBaH Ha HCHONB30BAaHWU AE(HOPMAMUOHHBIX KPHUTEPUEB IPEICIBHOIO COCTOSIHUS.
Crioco6 00paboTKM (OYMCTKH) KOHTAKTHBIX MMOBEPXHOCTEH NPUHUMAETCS CTAJbHBIMHU IIETKaMH 0e3

KOHCepBalyHu, Koraa kodddumment tpeaus H=0,35.
[TpoBepKy NPOYHOCTH IO YCIOBHIO MPEAYNPEKACHUS UYPE3MEPHBIX IMEPEMEIICHUN COBUTA U
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negopManuii CMATUSL B COSIMHCHUH BBITIOIHSIIOT UCXOIs U3 yCIIoBHs Gpopmynbl (59), B KOTOpOM TEpBHIii
YJIeH OTBEYAET TPEHUIO, BTOPOH - CMATHIO:

T<Qu: Qn=Qn My+a vy Np,/1,3 (59)

rae T - caBuraroniee ycuiane OT YYHTHIBAEMBIX PACUETHBIX HArpy3oK, INPUXOsIIeecss Ha OIUH
00JIT, BOCIPHHMMAaEeMOE TPEHHEM | OJHOBPEMEHHO CMATHEM COCAMHSAEMBIX OJIIEMEHTOB; MEXIy
3JIEMEHTAMH CThIKA WM y3J1a YCWJIMSA PACHpPEICISIOT B MPEANONOKEHHH yNPYrod paboThl CTajdH, HO C
y4ETOM MOJATIMBOCTH COCTUHEHHH B MPEICIIbHOM COCTOSIHUM;

Qobn - pacueTHOE CIOBUTAIOIIEE YCUIIHE, KOTOPOE MOXKET OBITh BOCHPUHSTO KAKJI0W KOHTAKTHOU
TIOBEPXHOCTBIO COCTUHIEMBIX AJIEMEHTOB, CTSHYTHIX OHUM 0OJITOM;

Mp - K03(hUIMEHT, YIUTHIBAIOIINH yMEHBIICHUE HAYaIbHOTO HATSHKEHUsI OOJITOB MOCIE O0IIero
C/IBUTA B COCJMHEHUU M IPUHUMAEMBIi 110 Tabavue 32;

0 - ko3(h(HUIKMEHT HCIIOIB30BAHMS HOPMATHBHOIO YCHJIMS CMSTHS TPH YCJIOBMH OTPaHHYCHHS
nepopmanmu  cMaATHA. Jis  coemuHeHMH ¢ TpeaBapuTeNbHOW BeIOOpKOW 3azopoB O =1; Ge3

npeaBapuTeNbHON BoIOOpKH - O mpuHnMaercst o Tabauue 33;

Y p - xoddduimenT yciaoBuil pabOThl, YYUTHIBAIONIMN HM3MEHEHHE Pa3HOCTH HOMHHAIBHBIX
TUAMETPOB OTBEPCTUH ¥ OONTOB, HEPAaBHOMEPHOCTHh pacCHpeiCliCHUs YCWIHA MEXIy OonTamMu U
MpUHUMAaEMBbIi 10 Tabavue 33;

Nbn - HOpMATHBHOE YCWJIHME CMATHS JUIsI paccMaTpuBaeMoro cpesza Oonrta (OONTOKOHTAKTa),
BBI3BIBAIOIICE J1e(hOPMAIMIO CMSTHS CABHUTA€MBIX JJICMEHTOB, PaBHYIO HOPMATHBHOH JedopMariuu

emsarns A p, IPUHUMAEMON paBHOW 1 MM Ipu JTUHAMHYECKHUX U 1,5 MM - NpU CTaTUYECKUX Harpys3Kax.
N bn onpenensercs no Tabavue 34 B 3aBUCUMOCTH OT TOJIIIUH T1 U T2 COETMHAEMBIX 3JIEMEHTOB.

Taoauma 32
PacueTHoE cOnpoTUBIIEHUE CTAIN COEANHAEMBIX 3HaueHust M p MpHU Harpy3Ke
anemeHToB Ry, MIla (krc/mm 2) IIMHAMHAYECKON CTaTHYECKOU
o 260 (27) 0,90 0,90
Cg. 260 (27) 0,85 0,80
Ta6auna 33
Koaddurment Harpyska Pa3HocTb Yucio 00ITOB B COETUMHEHUHT
HOMHHAJIBHBIX 1-4 5-9 10 u Ooxee
JMaMeTpOB O, MM
o JnHaMudeckas 1 1,00 1,00 1,00
3 0,45 0,55 0,60
CraTtnueckas 1 1,00 1,00 1,00
3 0,60 0,65 0,70
Yo JIrobas 1 0,85 0,95 1,00
3 0,75 0,90 1,00
Taoauna 34
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t2, MM 3uauenus N pn, KH, 171 2eMeHTOB U3 cTanu
YIJIEPOJIUCTON HHU3KOJIETUPOBAHHOMN
pu t1, paBHON, MM
&) 10 15 20 25 &) 10 15 20 25
5 40 50 54 55 55 48 60 64 65 66
57 61 62 63 63 65 80 86 89 90
10 50 75 85 89 90 60 86 103 110 112
61 98 110 114 118 80 115 125 133 137
15 54 85 95 98 100 64 103 115 120 125

20 55 89 98 107 110 65 110 120 135 138

25 u Gonee 55 90 100 110 115 66 112 125 138 140

63 118 140 152 153 90 137 168 180 182
Ipumevanue - 3HAYEHHS HAJ YEPTOM - IpH AMHAMHYECKOM (A p=1 MM), O YEPTOl - Ipu

cratnueckoi (A p=1,5 mm) Harpyskax. [Ipu IpoMexyTOUHbIX 3HaYeHUsIX t1 1 t2 3Hauenus N pn
ONPEIENAIOT TUHENHON UHTEPIIOIALUEH.

B onHocpe3sHoM coenuHenuun ti vtz paBHBl JEHCTBUTENBHOW TOJIIMHE COCIUHSIEMBIX
3JIEMEHTOB; B JIByXCPE3HOM COCJIMHEHUH 1 - TOJNIIMHA HAKIAJIKH, t2 - TOJOBUHA TOJUIMHBI CTHIKYEMOTO
JIACTA.

Wndhopmarus 06 n3MEHEHHSX :
Ilynxkm 12.2.6 usmenen ¢ 20 ausaps 2023 2. - U3meHeHue N 3
CM. rpedbiOywyto pedakuyuro
12.2.6 @OpuKIMOHHO-CpE3HbIE COEAMHEHUs Ha OostaX (C KOHTPOJIMPYEMBIM HATSKEHHUEM),
IPUMEHSEMbIE B KOHCTPYKIHSX, B KOTOPBIX INEPEMEIIEHMs] CIBUra B COCIUMHEHHSIX HE OrPaHUYEHBI,
paccUMTHIBAIOTCA Ha CMATHE Kak COEJUHEHHME Ha 0odrax 0e3 KOHTPOJIMPYEMOro HATSHKEHUs, €CIH

BOCHpUHMMaeMoe ciaBuratomiee ycmmue Np Ipu TakoM pacdere Hoirydaercs OoJblle, 4eM MpU pacdere
10 1e(opMaIioHHOMY KpuTepuio (cM. 12.2.5).

IIpn pacueTHOM OIIEHKE BIIMSHHUS NEPEMEIICHUI CABUTa B COCIMHEHUSAX Ha PaCIpEeIICHHE

YCHJIMHA B CTaTUYECKH HEONPEIENMMBIX CHCTEMax pacueTHOE 3HAaYeHHe MNepeMelieHHs (CABHUTa) A
KQKJIOM COE€IMHEHUH NIPUHUMAETCS

IUT OMHOOOITOBOIO COEMUHEHS

AS=(8+0,5 Ap) ©. 50

JUISL coeUHEHN ¢ unciioM 0oiroB 10 u Ooitee

A=0,5 (6+0,5 Ap) ©. o)
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pu yuciie 601ToB cBbie 1 10 10 - o nuHEeHHON nHTepnosaIuu Mexxay dopmynamm (60) u (61).

Wndopmarus 06 H3MEHEHHSX:
Ilynxkm 12.2.7 usmenen ¢ 20 aunsaps 2023 2. - 3meHeHue N 3

CM. npedbiOywyro pedakyuro
12.2.7 Pacuer Ha yCTalOCTh COSAMHEHUN Ha OOJITaX ¢ KOHTPOIMPYEMBIM HATSDKCHUEM CIIETyET
BBITIOJIHSTH B COOTBETCTBUU ¢ pasgenom 12 CIT 16.13330.2017, oTHOCS GpUKIMOHHBIE COSTUHEHUS K -1,
(pUKLIMOHHO-CPE3HBIE COCNMHEHHS HA 0ONTaxX M3 HU3KOJETUPOBAHHOHN CTad - KO 2-H, U3 yIJIepoauCTOM
CTaM - K 3-# rpynme a5eMeHToB 1o Tabanue K.1 (mpunoxkenne K) CIT 16.13330.2017.
Wndopmarus 06 H3MEHEHHSX:

Ilynxkm 12.2.8 usmenen ¢ 20 aunsaps 2023 2. - U3meHeHue N 3

CM. npedbiOywyro pedakyuro
12.2.8 IIpo4HOCTH 3JIEMEHTOB, OCITA0JIEHHBIX OTBEPCTHSAMH BO  (PHUKIIMOHHO-CPE3HBIX
COEJMHEHUSX Ha OO0JTax, U B COEAMHEHHSIX 0€3 KOHTPOJUPYEMOIO HaTsDKEHHsl OOJITOB, MPOBEPSIOT C
YUETOM TIOJTHOTO OCJIa0JICHUS CEYCHUI OOJITOBBIMH OTBEPCTHSIMHU.

Hns coemunenuit Ha Oonrax (kiacca mpouHoctH He Hmke 10.9) 6e3 KOHTpoIHUPYEeMOro
HaTsDKEHUS HE00X0[MMa ITPOBepKa KpaifHel 30HbI Ha BBIPBIB MaTepuaia mo popmysie

Np<R,, (a—d/2)st (62)

TJIe @ - pPACCTOSTHUE BJIOJIb YCHIIUS OT Kpast DJIEMEHTA JI0 IIEHTpa OJIMKalIIero OTBEpPCTHsI.
Wndopmarys 06 n3MEeHEHHAX:
Ilynkm 12.2.9 uszmenen c 20 aneapsa 2023 2. - U3merHeHue N 3
CM. npedbiOywyro pedakyuro
12.2.9 ]Jlns OoNTOB yCTaHaBIMBAeTCsl OJHA Inaida TONBKO TMOJ BpallaeéMbIM 3JIEMEHTOM

(ronmoBkoi OonTa WM Taiikoi) MpH Pa3HOCTH HOMMHAJIBHBIX JIMAMETPOB OTBEpCTHS W Oo0nTa, HE
npeBbllIaoned 4 MM, B KOHCTPYKIUSAX, U3TOTOBJICHHBIX M3 CTAJM C BPEMEHHBIM CONPOTHUBIIEHUEM HE

Himke 440 MITa (4500 xrc/cm 2).

12.2.10 Pe3pba Oonta AOMKHA pacroiaraThCsi BHE IJIOCKOCTEH cpe3a U OTCTOATh OT Oirpkauiiei
U3 HUX He MeHee 4eM Ha 5 MM. ['0/loBKM OOJNTOB cieqyeT pacrojaraTh CO CTOPOHBI 00jee TOHKOIO
JJIEMEHTA.

12.2.11 IIpu pa3meniennu 60JITOB, IPUKPETUIAIOMIUX OJAWHOYHBIN YrOJIOK, B IIaXMAaTHOM TOPSIIKE
oTBepcTUs, Haubojee ynaleHHble OT KOHIA YroJIKa, CIEAyeT pacroiaraTb Ha pHUCKe, OJpkaiiien K
00yIIKYy.

Wudopmanust 00 N3MEHEHUSX:
Haumenosanue usmenerno c 20 ausaps 2023 2. - U3meHeHue N 3

CM. npedbiOywyro pedakyuro

12.3 ®aaHueBble COeAUHEHUS HA 00s1Tax, padoTaouue Ha pacTaKeHue

12.3.1 @naHneBsie COCAWMHEHUS DJIEMEHTOB OTKPBHITOro Tmpodmis (ABYyTaBpOB, TaBpOB,
MBCJJICPOB U T.H.) HCIIOJIB3YIOTCA B CTAJIbHBIX KOHCTPYKIUAX, IMOABCPKCHHBIX PACTXKCHUTIO, PACTAKCHUTO

¢ U3ruOOM IPU OJHO3HAYHOMU DIIOPE PACTATUBAONIMX HApsKeHHH (O min/O maxZO,S), a TaKXe JIEHCTBUIO
MCCTHBIX IMONICPCYHLBIX yCHHHﬁ, " HC HUCIIOJIB3YIOTCA B 3JICMCHTAX CTAJIbHBIX KOHCprKL[HﬁI

- BOCIPUHHUMAIOMIUX 3HAKOIICPCMCHHBIC HArpy3KH, MHOI'OKPAaTHO I[CI\/'ICTBYIOIJ_II/IC IIOJABUXXHBIC,
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BUOpALMOHHBIE MM JAPYTOTO BHAA HATPY3KH C YHCIOM NHMKIOB cBbime 10° mpu kodddurmente

ACHMMETPHH HATIPSDKCHHUIT B COCTMHSEMBIX dlIeMeHTaX P=0 min/O max=0,8;
- 9KCIUTyaTUPYEMBIX B CUIIbHOAIPECCUBHOI Cpee.
Wndopmarus 06 H3MEHEHHSX:

Ilynxkm 12.3.2 usmenen ¢ 20 aunsapsa 2023 2. - 3meHeHue N 3

CM. npedbiOywyro pedakyuro
12.3.2 ®dnaHueBble COCIUHEHUS CIEAYET BBIIOJIHATH TOJIBKO C MPEIBAPUTENBHO HANPSKEHHBIMU
Oontamu. 3HaYCHHUE IPEABAPUTEIHLHOTO HATSHKEHHST 00ITOB B o 17151 pacueToB cieayeT NpuHUMAaTh

B 0=0,9B p=0,9R phA bn,

rze B p - pacyeTHOe ycumme pacTskeHus Ooura.

Undopmarus 06 n3MEHEHHSX:
Iynkm 12.3.3 uszmenen ¢ 20 saneaps 2023 2. - U3meHeHue N 3

CM. rpedbiOywyto pedakuyuro
12.3.3 [Insa ¢dhnaHIeBbIX COSAUMHEHUN ClIeyeT MPUMEHSATh OONTHI U3 CTAIM KJIACCOB MPOYHOCTH HE
ke 10.9, raiiku u maiobl K HEM.

12.3.4 Cranp ¢nanueB nomxHa ObiTh C355 u C390 ¢ rapaHTUpPOBAaHHBIMH MEXaHHYECKHUMHU

CBOMCTBAMU B HANIPABICHUH TOJIIMHBI TPOKaTa (OTHOCHUTEIBHBIM CyXKeHueM cramu VY 2235%).
BpemenHoe compoTuBiIeHHE B HAaNpaBiICHUH TOJILIMHBI Ipokata Yy (¢iaHLeB [TOJKHO ObITh

Rz 208 Roun , (rme Rpun - HOpMaTHBHOE 3HAUYE€HHE BPEMEHHOTO COIPOTHBIICHUS JJISI OCHOBHOTO
MeTaia, IPUHAIMAEeMOe TI0 HAlMOHATBHBIM CTaHAAPTaM).

HpOBCpKy MEXaHWYEeCKNX CBOMCTB CTadud B HaIllpaBJICHUKW TOJIIIHWHBLI ITPOKaTa OCYIICCTBIIACT
3aBOJI-M3TOTOBHUTENF METAJUIOKOHCTPYKIIUH.

Wndhopmarust 06 n3MEHEHHSX :
Ilynxkm 12.3.5 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. rpedbiOywyto pedakuyuro
12.3.5. Jledextsl cranu ans ¢iaHueB (BHYTpEHHHE pacciiou, TpyOble IIJaKOBbIE BKIIOUEHUS U
T.I.) JOJDKHBI YJIOBJETBOPSATH TpPeOOBaHUSM, yKa3aHHbIM B Tabsnvue 35. KoHTposb KadecTBa cTaiu
METOJIaMH YJIbTPa3BYKOBOH A€PEKTOCKONNHN OCYIIECTBISET 3aBOI-U3TOTOBUTENb METAJUIOKOHCTPYKIUH.

Tadauua 35
3oHa XapakTtepuctuka aedexra
ne(peKToCKOnuU IInomans, cm 2 Yacrorta JnmuHa Paccrosinue mexny
MUHUMAQTBHO | MaKCHMaJbH | AONYCTHMMA | MaKCHUMalb nedexkramu
yYUTBIBAEMAsI 0 S HO MHUHHMAJIBHO
JIOTTy CTHMast JI0IIyCTUMA JIOTTyCTUMOE, CM
s, CM
Jluctel hnanues 0,3 0,5 10 M7 2 20
[TpukpomouHas 0,5 1,0 3mt 4 10
IIpumeyanus
1 JedexThl, pacCTOSHUS MEXTy KpassMi KOTOPBIX MEHBIIIE MTPOTHKEHHOCTH MUHUMAIIBHOTO U3 HUX,
OLICHUBAIOTCSI KaK OJIUH 1e(eKT.
2 Ilo yCMOTpEHHIO U3TOTOBUTEIS METAITIOKOHCTPYKITHH 1e(PEKTOCKOMUYECKUIM KOHTPOJIb MaTepraa
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| (bJ'IaHI_IeB CJICAYCT BBIIIOJHATE ITOCJIC IPHUBAPKH UX K 3JICMECHTaAM KOHCTPYKHHﬁ.

12.3.6 ®aconkwu, yxecrodammue Giaaaimbl (pedpa )KeCTKOCTH), CIEIyeT BBIMOIHATh U3 CTAINA TEX
K€ MapOK, YTO U OCHOBHBIE MPOQPHIIH.

12.3.7 JInst MEXaHU3UPOBAaHHOW CBapKW (DJIAHIIEBBIX COCTUHEHUN CIIEAYET MPUMEHSTHh CIUIONTHYO
CBapOYHYIO IMPOBOJIOKY WJIH TIOPOMIKOBYIO TIPOBOJIOKY B COOTBETCTBUU C npunoxkeHnem [ CII
16.13330.2017.

12.3.8. Tlpu xoOHCTpyHpOBaHUU (DIAHIEBBIX COCAMHECHUN OOJTHI CIEAyeT pacroJiarath
0E3MOMEHTHO OTHOCHTEIBHO IIEHTpPa TSDKECTH CEUYEHUS COCAMHSIEMOIo »JJIEMEHTa C  Y4YeTOM
HEPAaBHOMEPHOCTH pACIIPENICICHHSI BHEIIHUX YCUIUH MEXTy OoJiTaMH HapyKHOW W BHYTPEHHEH 30H
(pucyHok 18) B cootBercTBHM ¢ Tabauuei 36. IlpemenbHOe ycwine Ha OAWH OOJNT BHYTPCHHEH 30HBI

N;=0,9 B,

a) 4
4. g,
. ] & as
1
g ° : -1
L = e 4 ol ~— Bonru -1 = 4 - ¥ v
PG e R I s 111 2 am 4|\ om,
T P sy
IV o s T | gt [—— '
| < p A~
4 = T 5 ./Jl 1 o ‘[ﬁp‘
1
w2 L'_ZL I Iw; | d I&"' b
c | e 4+ a )
[ w [# | .

d — A3 IUHPOKOMOJIOYHBIX TABPOB, 6-u3 napHbIX PaBHONONIOYHbIX YIOJIKOB
Pucynox 18 — Cxema paanueBbIX coeiHHeHHIl CTPONNILHEIX (pepM ¢ MOofcaMH

Tabauua 36
Huamerp Tonmuna OTHollIEHUE BHEIIHET0 YCUIIUS Ha OAUH OOJIT BHYTPEHHEH 30HbI K
6onrta, MM ¢dnanna, MM BHEIITHEMY YCHIIMIO Ha oJiH O00nT Hapy>KkHOH 30HBI K=N i/N ¢
24 20 2,6
25 1,8
30 15
40 11
27 25 2,1
30 1,7
40 1,2

BonThel ciaemyer pacmojiarath OJMKE K JIEMEHTaM MPUCOSTUHIEMOro mpoduist, mpu 3ToM (CM.
pucyHoK 18)

k+ds/2+2=b1=3,5d;

a>0,8 d .
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w=4b,

rze d s - Hapy>KHBIN JUaMeTp IaiObI, MM;

d - Hapy>KHBII THaMeTp CTep>KHS 00ITa, MM.

12.3.9. Uncno 60nTOB BHYTpEHHEH 30HBI OIpENeNseT KOHCTPYKTHBHAs (opMa COCTUHEHHS, a
Hapy>KHOW 30HBI - IPEBAPUTEILHO HA3HAYACTCA U3 YCIOBUS

N
k|

r7€ Ne, Nj - yuciio O0JITOB HAPY>KHON M BHYTPEHHEN 30H COOTBETCTBEHHO;

N - BHelIHee ycuiane Ha (DJIaHIeBOE COEIMHEHUE.

12.3.10 ®naHueBble COEAUHEHHS PACTAHYTHIX 3JEMEHTOB KOHCTPYKLUN MIPOBEPSIOT pacuyeToM Ha
POYHOCTH!

- OOJNITOB;

- (hranIeB Ha M3rUo;

- COEJIMHEHUS IPU BO3JICHICTBUN MONEPEUHBIX YCHUIINM;

- CBApPHOT0 coeuHeHUs (u1aHua ¢ npopuiieM.

12.3.11 IlpouHocth (aHma U OOJITOB, OTHOCAIIMXCS K BHYTPEHHEH 30HE, CIelyeT CUUTaTh
obecrieueHHOM, ecu ToimMHa (aaHna HaxoauTes B npenenax ot 20 mo 40 MM, OONTHI PacmoyIOKEHBI B
coorBeTcTBUM ¢ 12.3.8, a Harpy3ka Ha OONT OT J€HCTBHS BHEIIHUX YCHJIMI HE NpEBBIIIAET 3HAUCHMUS,
pasHoro 0,9 Bp.

12.3.12 Ilpu pacuere Ha NPOYHOCTH OONTOB W (haHLA, OTHOCALIMXCS K HApYXHOH 30HE,
BBIIETISIIOT Y4acTKH (JaHlla, KOTOpPbIE paccMaTpUBalOT Kak T-oOpa3Hble (UIaHILIEBbIE COEIMHEHUS
MIAPUHON W (CM. pucyHOK 18).

[TpoyHOCTH COETUHEHUS CIEAYET CUNTATh OOECIIEUEHHOM, eciu

ne
N <N+ DN,
j=1
rae Nj - pacueTHoOe yCuiIHe Ha j-i1 OONT Hapy>KHOW 30HBI, paBHOE
NJZmln( ij, ij) ’

3neck Npj - pacueTHOe ycunue Ha j-ii OONT, ompenensieMoe U3 YCIOBUS MPOYHOCTH COCTUHEHUS
1o 6oJsram

ij=(a—BIng) B,

a B - K03 puIMeHTHI, MpUHUMaeMble 1o Tabavue 37;
Xj - mapaMeTp XKeCTKOCTH 00J1Ta, ONpeAesIeMbli 1o hopmyIie
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wil t+

bj - paccrosiHue OT OcH j-ro 6osTa 10 Kpas CBAPHOTO I1IBa;
W j - HIMPHHA j-TO ydacTKa ¢uiaHma (cM. pucyHok 18);
t - TonmmuHa daaHma;
1 + 1 /’YI
N§=13——"8,
[

- PpaCUCTHOC YCHIIMC Ha _]-ﬁ 6OJ'IT, onpeacisieMoc U3 yCjaoBUA ITPOYHOCTU
5,4B,b;

M=
Rywjt2
K - mapamerp, onpenessiemblit mo Gpopmyiie ;

¢mana Ha U3ruo;

Y j - mapamerp, onpenensieMslii o Tabavue 38 wian u3 ypaBHEHUS

1,4xj(yj—1)3—y§+um(yj—1):o _

Ry - pacueTHOE CONIPOTHUBIICHUE CTANIU (IaHIA.

Taoauma 37
OTHomleHue ToNIMHB (haaHna K Auamerpy 6osra t/d Ko duunentst
a B
0,83 0,336 0,207
1,04 0,388 0,257
1,25 0,425 0,278
1,46 0,470 0,270
1,67 0,527 0,239
Ta6auna 38
Hapamerp 3HaueHus Y npu M
KCCTKOCTH 1,4 1,6 1,8 2,0 2,2 2,4 2,7 3,0 4,0 50
6onra X
0,02 3,252 | 2,593 | 2,221 | 1,986 | 1,826 | 1,710 | 1,586 | 1,499 | 1,333 | 1,250
0,06 2,960 | 2,481 | 2,171 | 1,962 | 1,812 | 1,702 | 1,582 | 1,497 | 1,333 | 1,250
0,1 2,782 | 2,398 | 2,130 | 1,939 | 1,799 | 1694 | 1578 | 1,494 | 1,332 | 1,249
0,5 2,186 | 2,036 | 1,908 | 1,776 | 1,711 | 1,636 | 1,545 | 1,475 | 1,327 | 1,248
1,0 1949 | 1860 | 1,780 | 1,707 | 1,643 | 1,586 | 1,514 | 1,454 | 1,321 | 1,246
2,0 1,757 | 1,704 | 1,653 | 1,607 | 1,564 | 1,524 | 1,470 | 1,424 | 1,312 | 1,242
3,0 1,660 | 1,621 | 1,584 | 1548 | 1,515 | 1,483 | 1,440 | 1,402 | 1,303 | 1,238
4,0 1,599 | 1,568 | 1,537 | 1508 | 1,480 | 1,454 | 1,417 | 1,384 | 1,296 | 1,235
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5,0 1,555 | 1,529 | 1,503 | 1,478 | 1,454 | 1,431 | 1,399 | 1,370 | 1,289 | 1,232
6,0 1522 | 1,498 | 1,476 | 1,454 | 1,433 | 1,413 | 1,384 | 1,357 | 1,283 | 1,230
8,0 1,473 | 1454 | 1,436 | 1,418 | 1,401 | 1,384 | 1,360 | 1,337 | 1,273 | 1,224
10 1,438 | 1,422 | 1,406 | 1,391 | 1,377 | 1,362 | 1,341 | 1,322 | 1,264 | 1,219
15 1,381 | 1,369 | 1,358 | 1,346 | 1,335 | 1,324 | 1,308 | 1,293 | 1,247 | 1,210

12.3.13 IlpouHocTs (paHIIEBOrO COCTUHEHUS HA JIEHCTBHE MECTHOW IMOMEPEYHOU CHUJIBI CIEIyeT
HPOBEPSTH IO GopMyIe

n
QOCSHZ Rj
j=0

re N - 9ucio OONITOB HApyKHOH 30HBI JUIA (DIAHLIEBBIX COEAMHEHHWH SJIEMEHTOB OTKPBHITOTO
npoduis WK ob1ee Yucio 00ATOB AJIs COSAUHEHUH 3JIEMEHTOB 3aMKHYTOTO IPOGUIIS;
Rj - KOHTakTHble ycuiausi, npuHuMaemble paBHbIMH 0,1 Bo Ui ¢naHueBbIX coeluHEHUH

3JIEMEHTOB 3aMKHYTOTO HPO(UIISL, a A 3JIEMEHTOB OTKPHITOTO HMpoduis, onpeaensemsie mo ¢Gopmyiie
Rj=Bp-1,2N ;;

R - xoddpduimeHT TpeHHs COCIUHSEMBIX I[OBEPXHOCTECH (IaHIEeB, NPUHUMACMBIA B
coorercTBuM ¢ 14.3.3 CII 16.13330.2017.

IIpu OTCYTCTBHHM MECTHOM ITOTIEPEYHOM CHIIBI B pacyeT BBOAMTCS yciaoBHOE 3HaueHHne Q 1oc=0,1HN.

12.3.14 Ilpu U3rOTOBIEHUH KOHCTPYKUMHA C (JIaHLIEBBIMH COEIMHEHUSMU COOpPKY 3JIEMEHTOB
CJIelyeT OCYLIECTBIIATH TOJBKO B KOHAYKTOPAX.

CBapky ¢rnaHna M TPUCOEIMHAEMOIO OJJIEMEHTA CJEIyeT BBIINOJHATh MEXaHU3UPOBAHHBIM
Ccroco0OM, TpU ATOM TEXHOJOIMS CBapkd JIOJDKHAa oOecreyuBaTb MHHUMAJbHBIE CBapOuYHBIE
nedopmaruu  uianneB. Ilocie BBIMOTHEHUS CBapKU BHEIIHHME TOBEPXHOCTH (DIIAHIEB JODKHBI OBITh
oT(pesepoBanbl. TommuHa ¢uaHIeB nocie pe3epoBKU JOKHA ObITh HE MEHEe YKa3aHHOW B dyepTexkax
KM wau KM/JI.

TOYHOCTh M3TOTOBJICHHS OTHPABOYHBIX DJIEMEHTOB KOHCTPYKIMU C ()JIAHIICBBIMH COCAMHECHUSMHU
JIOJDKHA COOTBETCTBOBATH CJICAYIOIINM TPEOOBAHHSIM:

- TaHT'CHC yrjla OTKJIOHEHHUs (Dpe3epOBaHHON MOBEPXHOCTH (hIIaHIIEB HE JOJKCH MPEBBINIAThH -
0,0007;

- NIPEACIbHBIC OTKIIOHCHUA HE JOJIXKHBI IIPEBLIIIATE CICAYIOIIUX 3Ha'-IeHHI>i, MM:

0,3 - 3a30p MeXy BHEITHEH TUIOCKOCTBIO ()IaHIIA U peOPOM CTATLHOW JTMHEHKY;

£ 15 - cmeueHue (dbnaHa OT TMPOEKTHOTO TOJOKEHHUs OTHOCHUTEIBHO OCEH CcedeHus
MPUCOEANHIEMOT0 DJIEMEHTA;

- JIOTyCKaeMoe OTKJIOHCHHE JJTMHBI JJIeMEeHTa C ()JIAHIICBBIM COCIMHEHUEM TIPH IMPOCKTHOU
JUTMHE DJIEMEHTA, M:

cB. 45 mo 9- 42
9 " 15- i

KamuOp puamerpoM, paBHBIM HOMHMHAJIBHOMY JAuWaMeTpy OoJiTa, JOIDKEH NpPU KOHTPOJIBHOM

cOOpKe MPOXOAUTH BO BCE OTBEPCTHSI COETUHEHUS.

Wndopmarus 06 H3MEHEHHSX:
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Ilynxkm 12.3.15 uszmenen ¢ 20 smeaps 2023 2. - UameHeHue N 3

CM. npedbiOyuwyro pedaKkyuro
12.3.15 IlpeaBaputenbHoe HATsDKEHHE OOJITOB MPH MOHTaKHOW cOOpKe (hIIaHIEBBIX COCIMHEHUH
clleflyeT NMPOU3BOAMTH 3aKPYUMBAaHMEM TaeK 10 3HA4YEeHUS MOMEHTa 3akpyuuBaHus M ompenensieMoro
o popmyne

M =nkB od,

rae n - KodpQuIUeHT, npuHUMaeMblii paBHbIM 1,06 - mpu HaTspkeHun OonroB; 1,0 - mpu
KOHTPOJIC YCHIIMS HATsHKEHUS OOJITOB,;

K - cpennee 3HaueHue KOI((GUIMEHTAa 3aKpy4yuMBaHHs Ui KaXIOH MapTUU OOJITOB TIO
ceprudukaTy uiu npuHEMaemoe paBHbIM 0,18 pu OTCYTCTBUH TakMX 3HAYEHUH B cepTU(UKATE;

B o - ycunue npeaBapuTenbHOro HaTSHKEHUsT OOJITOB, TC, OTIPEICISIEMOE B COOTBETCTBUU € 12.3.2;

d - HOMUHaJIBHBIIA AUAMETp O0JITa, M.

Undopmarus 06 n3MEHEHHSX:
Iynkm 12.3.16 usmenen ¢ 20 aunsaps 2023 2. - UsmeHeHue N 3

CM. rpedbiOywyto pedakuyuro

12.3.16 KouTposp ycwiusi HaTSKEHUsSI CIEAYyeT OCYIIECTBISATh BO BCEX YCTAHOBJIEHHBIX 00JITax
TapUPOBAaHHBIMU JIMHAMOMETPUYECKUMH KJIIOYaMH HE paHee 4YeM uepe3 8 4 Iocie BBIIOJHEHMS
HaTSDKEHUS BceX O0JITOB B COEIMHEHUH.

KoHTponb crnenyer ocymecTBiIsTh 10 MOMEHTY 3aKpYUUBaHUS, ONPEEIIeMOMY B COOTBETCTBUU C
12.3.15.

OTtknoHeHre (PaKTHYECKOro MOMEHTA 3aKpYUMBAHUS OT PacueTHOro JOKHO ObITh 0T 0% 110 10%.
Ecnu npu xoHTposie oOHapyxarcst O0JThI, HE COOTBETCTBYIOIIME ATOMY YCIOBHIO, TO YCUIIUE HATSKEHUS
TakuxX OOJITOB JOJDKHO OBITH JIOBEJIEHO JI0 TpeOyeMoro 3Ha4deHHs C MOCIEIYIOLUIMM KOHTpOJeM uepe3 6
9.

Wndopmarys 06 n3MEeHEHHAX:
Ilynxkm 12.3.17 uszmenen ¢ 20 sneaps 2023 2. - UameHeHue N 3

CM. npedbiOywyro pedakyuro

12.3.17 Tlocne BBHIMOTHEHUS MOHTAXKHOM COOPKM KOHCTPYKIIMH OTKJIOHEHHS OT MPOEKTHBIX
JUHEHHBIX pa3MEpPOB M T'eOMETPUYECKOW (OPMBI (MIAHIIEBBIX COCAMHEHWN HE JIOJDKHBI IPEBBINIATH
CIEIYIOIINX 3HAYCHUN, MM:

0,2 - mpocBer Mexay QuaHnamMu Wik (IaHIEM W TOJKON KOJOHHBI TOCJIE MPeIBAPUTEILHOTO
HATSDKCHHSI OOJITOB I10 JIMHUW CTEHOK U TIOJIOK TIPOQHIIS;

0,6 - To e, Mo Kpasim (IIaHIIEeB MIPH TONIUHE (QIIaHIEB A0 25 MM;

1,0 - To ke, o kpasiM (hIaHIeB MPU TOIIMIKUHE (IAHIIEB CB. 25 MM;

urym TonmmHo#i 0,1 MM He TOJDKEH MPOHUKATh B 30HY paauycoM 40 MM OT ocu O6oTa.

12.4 T100eabHbIE COeIMHEHUS

Wndopmarius 06 H3MEHEHHSX:
Ilynkm 12.4.1 usmenen c 25 urons 2019 2. - smeHeHue N 1

CM. npedbidywyro pedakyuro
12.4.1 [lioOenbHBIE COEAMHEHUS CIEAyeT NPUMEHSTh TMpPH MPOCKTHUPOBAHUU  CTAIBHBIX
KOHCTPYKIMWA, U3TOTOBJIEHHBIX M3 CTaJld C HOPMATUBHBIM BPEMEHHBIM CONMPOTHBIECHHUEM OT 355 mo 590
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MIla (ot 36 mo 60 krc/mMM?), u mroGernei, M3rOTOBICHHBIX M3 CTadd C HOPMATHBHBIM BPEMEHHBIM
conpotusienreM ot 210 1o 1500 MIla (ot 21 1o 150 kre/mm 2), paboTaOmuX B YCIOBHAX CTATHYECKOTO
Harpy>kKeHus U dKCIUTyaTUPYEMbIX B pailoHaxX ¢ pacuyeTHOU TemnepaTypou 10 Munyc 65°C.

[IpumeHeHre KOHCTPYKUMN Ha AI0OETbHBIX COCTUHEHHUSIX HE JOIMYCKAeTCs B CHIIbHOArPECCUBHBIX
cpenax 6e3 obecreYeHHst JOTIOTHUTEIBLHON 3alUThI y3JIa KPEIUICHHUS.

Jro6enu 1oKHBI COOTBETCTBOBATh TPEOOBAHUAM JICHCTBYIOIIUX CTAHIAPTOB UM UX NMPUTOAHOCTH
JOJKHA OBITH TOJATBEPKIEHA JJII MPUMEHEHHUSI B CTPOUTEIHCTBE B YCTAHOBIEHHOM 3aKOHOJATEIhCTBOM
MOPSIZIKE.

O6nacTb NMPUMEHEHHS, MEXAaHUYECKHE XapPaKTEPUCTUKU W YCTAHOBOYHBIE IMapaMeTphl Aro0eneit
IPUHUMAIOTCSI B COOTBETCTBUU C HMX TEXHMYECKMMHU MAaCHOPTaMU MEXaHUYECKHUX XapaKTEPUCTHK I10
JICUCTBYIOIIUM CTaHIapTaM.

[Tpuctpenka mr00EISIMH TOHKOCTCHHBIX MPO(HICH W HACTHUIOB OCYIICCTBISETCS K HECYIIUM
CTaJIbHBIM KOHCTPYKLMAM TOJIIIMHON OT 3 10 40 MMm.

Undopmarus 06 n3MEHEHHSX:
Ilynkm 12.4.2 uszmenen ¢ 20 aneaps 2023 2. - U3meHeHue N 3

CM. rpedbiOywyto pedakuyuro

12.4.2 KpenneHuss KOHCTPYKTMBHBIX D3JEMEHTOB U3 CTald TommMHOM t<15mMMm Kk
METaJUINYECKOMY OCHOBAHUIO C HCIOJb30BAHUEM [IOOEIbHBIX COEAMHEHUH pacCUUTHIBAIOT B
cootBercTBuu ¢ 10.1 u 10.2 CIT 260.1325800.2016.

PacuerHbie cCONpOTHBICHHS OTHOIIO0CIBHBIX COSIMHEHNUH CIIEAYyeT IPHHUMATH 110 Tabauue 39.

Pacuernoe comportuiienne Ha cpe3 Rgs mobens B tabnavue 39 onpenensieTcss B 3aBUCUMOCTH OT
HOPMAaTHUBHOTO 3HA4Y€HMs] CONPOTUBIEHHUS (IIpenena NPOYHOCTH) cCTamud Rgun, NPHUBEIEHHOTO B
TEXHUYECKOM MacropTe [Iro0ens, JeJIeHHOM Ha KO3()(UIMEHT HaAeKHOCTH IO Marepuary aro0ens

Y md:1,25.

Taoauna 39
HanpsixeHHOE COCTOSTHUE IIEMEHTOB COEIMHEHUS PacuerHoe conpoTuBneHue
Pactsoxenne CwmsiTHE U OTPBIB COCIMHIEMBIX DJIEMEHTOB Ru=Run/Y m
Beineprusanue qro0ems U3 OIOPHOTO 2JIEMEHTa R 40=0,3R uno/Y md
Cpes cTepxHs arobens R 4s=0,5R gun/Y md

IIpumeuyanue - ¥ m - KOOQPUIHMEHT HATEKHOCTH IO MaTepUaATy OCHOBHOI'O METaJlla, IPUHUMAEMBI
no CII 16.13330.

12.4.3 UckmroueH ¢ 25 uronsg 2019 r.. - U3smeHeHne N 1

Wudopmanust 00 N3MEHEHUSX:
CM. rpedbiOywyto pedakuyuro
Ilynkm 12.4.4 uzmenen ¢ 20 saneapsa 2023 2. - U3merHeHue N 3

CM. npedbiOywyro pedakyuro
12.4.4 TonoBka nrwobenst JOKHA OBITH pacmojiokeHa Haja Oojee TOHKUM U3 COSIUHIEMBIX
JIUCTOB.

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 12.4.5 usmenen c 20 aunsaps 2023 2. - amerneHue N 3

CM. pedbiOywyto pedakuyuto
12.4.5 PacuerHble yCWIHSA, KOTOpble MOTYT OBITh BOCIPHHATHI OJHUM Jo0eneM, Cleayer
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OTpeAeNATh o Gpopmymam:
- Ha cmsiTHe npucoeinHseMbIX 3JIEMEHTOB B KOHTAKTE C AI00eeM:

N gp=R ud2t¥ Y,

rae d - auamerp arobens;

Zt - HAUMCHbIIIAagd CyMMapHasd TOJIHWHA COCAUHACMBIX 3JICMCHTOB,
Ruy- PACYCTHOC COMPOTUBIICHUC CTAJIN IIPUCOCANHACMBIX 3JICMCHTOB I10 IIPOYHOCTH,

Y b - ko3 durment ycnosuit pabotsr 60nTOBOrO coenuneHus mo tabauue 41 CIT 16.13330.2017;

Y ¢ - koo dunmeHT ycoBuii paboThl COEANHAEMBIX JIEMEHTOB, IPUHUMAEMBIH (B COOTBETCTBHHU C
tpeboBanusamu ClM 260.1325800) mo tabaumue 40a.

Taoauna 40a
OneMEHT KOHCTPYKIHH Koaddunuent yciaoBuii paboTsl ¥ ¢
Coenunenus, paboTaroIue Ha Cpe3 Ha JH00eIX:
- CMSITHE JINCTA TOJIMHOM /10 0,7 MM BKJIIOY. 0,8
- CMSITHE JINCTA TOIIIUHON 10 2,0 MM BKJIIOY. 0,85

- Ha cmsATHE MeTa1a OIOPHOTO JIEMEHTA IIPH 32)t/id <21 :

Ny=3,2R,dt}/t/d /v,

rae d - HOMMHAJIBHBIN JUaMETp Tr00ers;
t - TommmHa 60JIee TOHKOTO U3 COSAUHSIEMBIX 2JIEMECHTOB;
R un - HOpMaTUBHOE COMPOTUBIIEHUE CTAIM OMTOPHOTO AJIEMEHTA 110 MMPOYHOCTH;

Y m - K03 HUIHEHT HATEKHOCTH IO MATEPHAITY OTIOPHOTO SJIEMEHTA.
- Ha cpe3 nrobens:

N gs=RasAdnsY ¥ tSV rec/ Y md,

rae A ¢=Td?/4 - pacueTHasi TUIOIIAb CEUCHUS TH00es;
N's - YUCIIO PACUETHBIX CPE30B OJHOTO A0S,
Rds - pacdeTHOoe cOMpOTHBIEHHWE HA cpe3 Aro0ens mo Tabnuie 39 mpu coOMOIEHUU YCIOBUMN

N 4s<1,5N dp rm 2N gs<1,5N g
Y+t - ko3 uIMEHT, YIUTHIBAIONIMI BEPOITHOCTh MOTEPH HECYIIEH CIIOCOOHOCTH COEAUHEHHS TI0

CMSITHIO, OTIpe/IeIsieMblii 1T popMyam:

v.=1,0 npu t>3,0 mm;
¥e=1-2(1-Ngy /Ny )(1-t/3)
npu 1,5<t<3,0 mm;

10.03.2025 Cuctema TAPAHT 107/251


https://internet.garant.ru/document/redirect/71692308/41
https://internet.garant.ru/document/redirect/71692308/41
https://internet.garant.ru/document/redirect/71584206/0
https://internet.garant.ru/document/redirect/71584206/0

Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

Yi - K03 GHUIHECHT, YIUTHIBAIOLIHMIA THIT COSTUHEHUS, ONPeaeseMblil 0 Tabanue 41;

Tao6auma 41
Tun coequueHus £ e “
o :' yi—— & r—— . e
- 3
il

Koaddummenr 7 i 0,8

1,0
Tun coenunennsa “ 5
3 — St
o - —
a7 -

i

Kos(pduuuenr Y i 0,7 0,6

Vrec - HOPMATHBHOC 3HAYCHHUC pa3pyma}01uel"4 Harpys3knu Ha Cpe3 I[IO6CJ'IH o pe3yjibTataM
HCIIBITAaHHUI Y3JI0B B COOTBETCTBHUH C TCXHUYCCKHUM ITaCIIOPTOM.

- Ha BBIPBIBAHKWEC TOHKOI'O JIMCTA IO T'OJIOBKOH I[IO66J'I$IZ
- UL CTaTUYICCKUX HAI'PY30K

N dp:R ud Wt,
- JUTSA BETPOBBIX (MJIM TIPU COYETAHUU BETPOBBIX U CTATHYECKHX) HATPY30K
N dp:0,5R ud Wt,

rae dw - TnaMeTp TOJOBKH Jr00es;

t - TommuHa 0oee TOHKOrO M3 COSANHIEMBIX DJIEMEHTOB;

Ru - pacueTHOe CONPOTHBIICHWUE CTalM MPUKPEIUIIEMOTO JJEMEHTa 110 BpPEMEHHOMY
COTPOTUBIICHUIO.

- Ha BrimepruBanue aro6ens:

N do=R doA ZSN rec/ Y m,

rae A2="dt o - pacueTHas TUTONIAE P BBIAEPTUBAHUHA JII00EIS;

d - nuamerp mroders;

toe - 9pdexTHBHAS TONIIMHA OMOPHOTO dNeMeHTa, te=0,6t o;

Rdo - pacdeTHOe COMpOTHBICHHWE Ha BblIepruBaHue Ar0o6ens mo Tabnvue 39, rome Runo -
HOPMAaTHUBHOE COMPOTHUBIICHHUE CTAIA OTIOPHOTO AJIEMEHTA 10 TPOYHOCTH;

Nrec - HOpMAaTHBHOE 3HAYCHHE pa3pyIIAIONIe HArpy3Kd Ha BBIPBIB MO0l MO pe3yibTaTaM
WCIIBITAaHUH Y3JI0B B COOTBETCTBUM C TEXHUYCCKUM ITaCIIOPTOM.

12.4.6 Yucno arobemnei N4 B COEAMHEHUH MTPU ACUCTBUM CUIIBI N CIIeyeT ONpeesaTh U3 YCIOBHS

N ¢=N/N min,
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rae Nmin - MUHAMaIbHOE 3HAYCHHE PACUYCTHOTO YCHIIMS ISl OJHOTO IIO0EIs, BBIYMCICHHOE B
coorBercTBUM ¢ 12.4.5.

Wndopmarius 06 n3MEHEHHSX:
Ilynkm 12.4.7 usmenen ¢ 25 urons 2019 2. - smeHeHue N 1

CM. rpedbiOywyto pedakyuro
12.4.7 B nro0enpHBIX COSAMHEHHSIX MPHU JCHCTBUHM MPOMOJBHON cuiibl N, TpOXOAsIeld depes
HEHTP TSKECTU COCIMHEHUS, pacIpeIeIeHUe €€ MEeKIY JI00eNIMHU ClielyeT IPUHUMATh PABHOMEPHBIM.
[Ipu nelicTBUM Ha COEIMHEHHE MOMEHTA, BBI3BIBAIOIIETO CABUT COCIUHSIEMBIX 3JIEMEHTOB,
pacnipeiefieHue YCHWIMM Ha Ar00enu clieAyeT MPUHUMATh MPONOPIHOHAIBHO PACCTOSIHUSAM OT IIEHTpa
TSXKECTU COSAMHEHUS JI0 pacCCMaTPUBAEMOTO JA00esl.

12.4.8 [rob6enu, paboTarone OJHOBPEMEHHO Ha CIABHI W PACTSHKCHUE, CIEAYET MPOBEPSATH Ha
PaBHOJICHCTBYIOIIIEE YCUITHUE.

12.4.9 PacueTHbIe CeUCHHUS 3JIEMEHTOB MPU COSAMHCHUU HX TIOOCISIMH CIIEAYeT ONpenesaTh 0e3
ydeTra OTBEPCTHI, 00pa3yeMbIX TI00CISIMH.

Undopmarust 06 n3MEHEHHSX:
Ilynkm 12.4.10 uzmenen ¢ 25 uronsa 2019 2. - UameHeHue N 1

CM. rpedbiOywyto pedakyuro

12.4.10 Ipu gmamerpe (B MWUIUMeETpax) marobdens 2,6 <d<6,4 MuHEMAIbHBIC paccTosiHusg OT
LeHTpa JAro0ess O Kpas 3JIeMEHTa W MEXIy LeHTpaMHu aro0esell NPUHUMAIOTCS B COOTBETCTBHU C
tpeboBanusmu Tabavubl 10.2 CIT 260.1325800.2016 paBHbiMu 4,5d 0 (31ech do - quaMeTp OTBEPCTHS)
WIM B COOTBETCTBUU C JEHCTBYIOIIMMHU CTaHAAPTAMHM WJIM TEXHUYECKMMHM MaclopTaMu, HO He MeHee 2d
HE3aBUCHMO OT HAIIPABICHUS yCUIIHH.

13 ®epmbl U3 OAMHOYHBIX YIOJIKOB

13.1 O0ue moJI0KeHus

13.1.1 [Inockue depMsl ¢ MosicaMu U PELIETKON U3 OJIMHOYHBIX YTOJIKOB, IPUKPEIUIEMBIX B y3JaxX
MPEUMYIIECTBEHHO OJHOM MOJKOM (BHAXJIECTKY), BBINOJHSIOTCS CBapKOW YIVIOBBIMM IIBaMH, AYTOBON
TOYEYHOM CBApKOH (B TOM YMCIe MPOIUIABICHUEM) WK Ha 00JTaX (B TOM YHCIIE BHICOKOIPOUYHBIX).

13.1.2 Ilnockue (epmMbl U3 OAMHOYHBIX YTOJIKOB MPHUMEHSIIOTCS B IMOKPBITUSAX 3JaHUNA BMECTO
TPaJUIMOHHBIX (hepM U3 MapHBIX YTOJIKOB, TABPOB U T.II. KaK 00Jiee TEXHOJIOTUYHBIE.

XapakTepHass OCOOEHHOCTh OJIHOYTOJIKOBBIX ()epM - acCUMMETpUsl CEUEHHM M NpHUKperieHUui
JJIEMEHTOB OTHOCUTENIBHO IUIOCKOCTH (pepMbl, BBI3BIBAIOIAS CMELICHHE MPOJMOJIBHBIX CHJI C OCeH
YTOJKOB B CTOPOHY IOJOK, MapaJUIeIbHBIX TUIOCKOCTH (epMbI (B CTOPOHY OOYIIKOB). DTO CMEIIEHHE
3aBUCUT OT psZa (aKTOPOB: JKECTKOCTH CEUEHUs MOSCHOTO Yrojka Ha Kpy4deHHE, CTETEeHHU 3alleMIICHHS
€ro OT CKpy4HMBaHHs, M3rMOHON >KECTKOCTH €ro MOJIOK, THMa Yy3Ja (Hauuuus M pa3mMepoB (HacoHKH,
HaJIM4YUs MPUKPEIUIEHUH MO BTOPOM TOJKE, YUCJA CXOIALIMXCA B y3JI€ DJIEMEHTOB PELIETKH, 3HAKA U
3HAUEHUS YCUJIMI B HUX, YIJIOB IPUMBIKAHUS K TIOACY) U APYTHUX.

W3rubarorye MOMEHTBHI B YrojIKax BO3HMKAIOT OT HEOJHOPOJHOW KECTKOCTHU IMPHUKPEIUICHUH.
PacueTHble 3HaUY€HUS HKCLEHTPUCUTETOB MPOAOJIBHBIX CHJI U3 IIOCKOCTH (pepMbl ("'IKCLEHTPUCUTETOB
IPUKPETIIIEHUS") €y, OTHECEHHBIX K T€OMETPUUECKON XapaKTEPUCTUKE CEUEHMS Z, TIPUBEJIEHBI B Tabanue

42.
[Tpu KecTKuX MPHUKPEIUICHUSX OJWHOYHBIX YTOJIKOB MO OJHOM Mojike (CcBapkoil uiu Oonee dyem
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OJHUM OOJITOM) B HHX BO3HMKAIOT J100aBOYHbIE (IIOMUMO MOMEHTOB OT BHEY3JIOBOW Harpysku,
PacCLEHTPOBKU Y3JI0B U KECTKOCTU Y3JI0B) M3rHOAIONIME€ MOMEHTHI TakXke M B IUIOCKOCTH (epmsbl. [lo
3HaKy 3TH MOMEHTHI TaKH€, YTO BbI3bIBAIOT CMEIIEHUE IIPOAOJIBHBIX CHUJI B CTOPOHY NE€PHhEB YIOJIKOB, a 110
a0COIIOTHOW BENTUYMHE COCTABIAIOT OKOJNO 60% COOTBETCTBYIOIIMX MOMEHTOB M3 IUIOCKOCTH (DEPMBI.
OTHeceHHbIE K Z HIMIMPUYECKUE 3HAUCHHS "DKCLIEHTPUCUTETOB MPUKPEIIEHUS B INIOCKOCTH (hepMbl"  xa
(COOTBETCTBYIOIINX YKA3aHHBIM I00ABOYHBIM MOMEHTaM) TaK)Ke IPUBEICHEI B Tabnuue 42.

Taoauna 42
DNeMEeHTHI penieTKu pepM U3 PaBHOIIOIOYHBIX YTOIKOB OTHOCHUTENBHBIE SKCIICHTPUCUTETHI
IPHUKPEIICHUS
B INIOCKOCTH U3 IJI0CKOCTH
bepMbl _ xa bepmbr _y

[TpukperniseMbie MO OIHOMN MOJIKE:
pacTsHyThIE 0,36 -0,6
C)KaTble 0,48 -0,8
pacTSHYTHIC U CKAThIE, IPUKPEIUISIEMbIC OJTHUM OOJITOM (a-z0)/z -1,0
[Tpukperuisembie 0 ABYM ITOJIKAM:
pacTsHyTbIE 0,12 -0,2
C)KaTble 0,24 -0,4
IIpumeuanue - B HacTosIeH TaOIMIIE TIPUHSATHI CICIYIOIINE 0003HAYCHUS:
a - pacCTosTHUE OT 00YIIIKa yrojika /1o ocu 6oiita (pucka yroika); Zo, Z - cM. 13.2.1.

13.1.3 B oTiinune OT NPOCTPAHCTBEHHBIX PELIETYAThIX KOHCTPYKIMUHA U3 OAMHOYHBIX YTOJIKOB THIA
onop JIDII mockue dhepMbl TOKPHITUIM XapaKTepU3YyIOTCs: 00Jiee BHICOKUMU COOTHOIICHUSIMH YCUIIHI B
3J€MEHTaX PEUIEeTKH M TMOSCOB U, COOTBETCTBEHHO, MEHbBIIEH pa3HUIEH CEYEHHl 3THX 3JIEMEHTOB;
HaJMYHEM PACTAHYTBHIX M, NMPU OECIPOTOHHBIX PEIICHUSIX, U3TH0AEMBIX TOSICOB; 3aKPEIJIEHUEM CHKAThIX
nosicoB (ITPOrOHAaMU B y3J1aX WJIM HACTUJIOM IO BCEH NJIMHE) OT CKpy4YHBaHHs. Y Ka3aHHbIE 0COOEHHOCTU
ONpeAeNuiIi UCIOIb30BaHUE JJIs IJIOCKUX (GepM 0co0O0il METOAMKM pacuera, OCHOBAaHHOW Ha MpPSIMOM
ydeTe BHEIIEHTPEHHOCTH YCUITUH B CTEPKHIX (hepM.

13.2 Pacuer

13.2.1 Pacyer nsnemMeHTOB (epM U3 OAMHOYHBIX YTOJKOB CIEAYET BBINOJHATH C YYETOM
U3rH0aloIMX MOMEHTOB B IUTIOCKOCTH ¢epMbl Mx u u3 miockoctu ¢epmbl My, ompenenseMbix Mo
dbopmynam:

|V|X:|\/|p+€xa N, “My=_ N7, (63)

rie Mp=Mq+tMe+tMyf, Mg, Me, Mt - u3rubaromme MOMEHTHI OT BHEY3JIOBOM Harpy3ku, OT
PACIIEHTPOBKHU CTEPKHEH B y3J1aX U OT MepeMEIEHUIN CUCTEMBI (OT KECTKOCTH y3JI0B) COOTBETCTBEHHO;

N - nmponosibHas cuia, IPUHUMAaeMasl CO 3HaKOM, COOTBETCTBYIOLIUM 3HaKy ycwiud ('mutroc" - npu
pactsbkeHud, "MUHyC" - IpH CKATUN);

z=20-0,5d - paccrosiHuE OT UEHTPAIBHOM OCH JI0 CEPEIUHBI TOJIIUHBI ITOJIKU YTOJIKa;

Z o - pacCTOSIHUE OT LIEHTPAJIILHOM OCH JI0 HApy>KHOM T'paHU MOJIKU YIOJIKa;

_xa, _y - OTHOCUTEIIbHBIC SKCIIEHTPUCUTETHI MPUKPEIJICHUS, OTpesiesseMble o Tabavue 42 (s

10.03.2025 Cuctema TAPAHT 110/251



Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

nosicoB pepM _ xa=_ y=0).

Uzrubaromue momeHTsl Mg, Me, My, Mp crnenyer nmpuHuUMaTh HOJOKUTEIbHBIMHU, €CIIM OHHU
BBI3BIBAIOT PACTSHKCHHE HA TIEPEe YroJIKa, U OTPUIIATEILHBIME - B 0OpaTHOM cliydae.

MOMEHTHI OT KECTKOCTH y3JI0B M f IIpH pacdeTe pacTIHYTHIX 3JIEMEHTOB, & TAK)KE MPU OTCYTCTBUU
MOMEHTOB M q 1 M ¢ yuuTHIBaTh HE CleayerT.

13.2.2 Pacyer Ha MNPOYHOCTH BHEIEHTPEHHO CXKATHIX, CKATO-U3rMOAEMBIX, BHEIIEHTPEHHO
PaCTSHYTBIX M PACTSHYTO-H3THOAEMBIX JJIEMEHTOB W3 OJMHOYHBIX YTOJKOB, HE IIOJBEPTarOIIUXCs
HEIOCPEICTBEHHOMY BO3JICUCTBHUIO JUHAMUYECKUX HArPy30K, CIEAYET BBITOIHATE 10 popmyie

N _ v
R,
VA (64)

rie v - kodhdummeHt, ompenenseMbii mo Tabnuue 43 B 3aBUCHMOCTH OT YCIIOBHBIX
OTHOCHUTEIIbHBIX YKCIIEHTPUCUTETOB _x U _vy;

Y ¢ - koo dunment ycnosuii pabotsl, onpeaensembii mo CM 16.13330.

Taoauma 43
Y CI0BHBIN OTHOCUTENBHBIN KoadduumeHT v mpu ycI1oBHOM OTHOCUTETBHOM SKCIICHTPUCUTETE
9KCLIEHTPUCHUTET B IUNIOCKOCTH U3 IUVIOCKOCTH (pepMBbl _ y, PABHOM
epmbl _ x 0 -0,2 -0,4 -0,6 -0,8 -1,0
-1,0 0,60 0,56 0,52 0,48 0,44 0,41
-0,8 0,67 0,62 0,57 0,52 0,48 0,44
-0,6 0,74 0,68 0,62 0,57 0,52 0,48
-0,4 0,82 0,75 0,68 0,62 0,57 0,52
-0,2 0,90 0,82 0,75 0,68 0,62 0,56
0 1,00 0,90 0,82 0,74 0,67 0,60
0,05 0,93 0,93 0,84 0,76 0,68 0,61
0,10 0,90 0,90 0,85 0,77 0,70 0,62
0,15 0,87 0,87 0,87 0,78 0,71 0,63
0,20 0,83 0,83 0,83 0,80 0,72 0,65
0,25 0,81 0,81 0,81 0,81 0,74 0,66
0,30 0,77 0,77 0,77 0,77 0,76 0,67
0,4 0,71 0,71 0,71 0,71 0,71 0,70
0,6 0,63
0,8 0,55
1,0 0,50
1,2 0,45
14 0,41

3HAYEHHs _ x CIIEYET ONPEENATH 10 (popMyJie
c x—€ x/Z, (65)

IJIe €x - 3KCIICHTPUCUTET MPOIOJIbHONW CHIIBI B TUIOCKOCTH (hepMbl (€ x=M x/N), BbrumcisieMblii ¢
y4eTOM 3HAKOB H3TMOAIOIIMX MOMEHTOB U MPOJOJIBHOW CHUJIbI (IOJOKUTEIBHOMY OSKCIEHTPUCUTETY
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COOTBETCTBYET HAIIPABJICHHE K M€Y, & OTPULIATESIBHOMY - K OOYIIKY YTroJiKa).

DKCIEHTPHUCUTET HPOJOJIBHON CHIIBI M3 IUIOCKOCTH (DEpMBI COBIAACT C HIKCHEHTPUCHTETOM
npukperuienus (e y=My/N ; _y=ey/z; ey - cm. 13.2.1).

B ocTanpHBIX citydasix pacdeT clielyeT BBIIOIHATH 110 Gopmylie

M M
Ny Doy,

Ah I I XO SRyYC
%N N

, (66)

rJie Xo M Yo - KOOPAUHATH pacCMaTPUBAEMON TOYKH CEUYEHHUS YroJIKa OTHOCHTEJIBHO €ro IIaBHBIX
oceit (pucyHok 19).

Uzrubaromume momeHTH M xo 1 M yo ciientyet onpenensarts o Gpopmymnam:

M,,=M, cosa—M, sina . (67)

M, =M, sina+M, cosa (69)

rme O - yrom HakiOHA TNABHBIX OCEHl CEYEHHs Yroika K IIOJKaM, OTCUMTHIBACMBIH OT
TOPU30HTAILHOM ocH (pucyHoK 19).

4

_—
<

4,
]
Ik
N
i VK : : n':/’r
N, L
] gl -T Y= X
/"/l\
K \
- . W
g- 2r ) \
walzy |
]

a — PaBHOMONOYHOTO; 6 — HEPABHOMONOYHOTO
Pucynok 19 — CeueHust 3/1eMeHTOB H3 OJHHOYHBLIX YIOJIKOB

Wsrubaromme momeHTel My u My cinenyer moacraBisate B dopmynbl (67) u (68) co cBoummu
3Hakamu (cMm. 13.2.1).

MomeHTBI HHCPLIUNU CCUCHUA %o u % AJI1 PaBHOIIOJIOYHBIX YT'OJIKOB CJIICAYCT ONPCACIIATH IO

COPTaAaMCHTY. I[.HSI HCPABHOIIOJIOYHBIX YI'OJIKOB IO COPTAMCHTY 0003HauCHHE ¥ COOTBCTCTBYCT
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o6o3nauenuro Y MN) a % cnenyer onpenenars mo gpopmyie

o= bt

v yo . (69)

13.2.3 Pacder Ha MPOYHOCTH BHEIICHTPEHHO CXKATBIX M C)KATO-U3TMOAEMBIX BEPXHHX IMOSICOB (hepM
U3 OJIMHOYHBIX YT'OJIKOB, HEMPEPHIBHO PACKPEIICHHBIX U3 IUIOCKOCTH (DepMbl )KECTKUM HACTUIIOM M HE
MOJBEPTalOIINXCs HETMOCPEACTBEHHOMY BO3JCHCTBUIO AMHAMUYECKUX HATPY30K, CIEAyeT MPOBEPATH 10
dopmyne (105) CIT 16.13330.2017, paccmaTpuBas ceueHHUE TosIca KaKk TaBPOBOE, IIPH 3TOM KO3 HUIIHEHT
N OpHU SKCIEHTPUCUTETE B CTOPOHY TNOJKHA (00ymika) cieayeT NpuHHMAaTh paBHbM 3,0, a mnpu
AKCIICHTPUCUTETE B CTOPOHY CTEHKH (Tiepa) - paBHbIM 1,0.

13.2.4. Pacuer Ha YCTOI‘/'I‘II/IBOCTL BHCHCHTPCHHO CIXKATbIX H C)KaTO-U3TH0aeMBIX JJIEMEHTOB H3
OIWMHOYHBIX YI'OJIKOB, HC HMCIOIIHUX IMMPOMEKYTOUHBIX SaerHJIeHHfI B OJHOM HaIlpaBJICHUH, CICAYCT

BeIONHATE 110 dopmyne (109) CIT 16.13330.2017, B kortopoii kosdpduument P e ompenensiercs mo
dbopmyiie

0. 1
o=
1 e 1 1
— +(2-0,2%) -
Pey, Pex, Py, MaAX
. (70)
B dopmyne (70) koddduumenTsI Pe  Peyy CIENYET ONPENENATh B COOTBETCTBUM C

A A

TpeGosanusvmu Cl1 16.13330 B 3aBHCHMOCTH OT ycnoBHOi ruGkoctn OMN y WM (mriypcngemoit

COOTBETCTBEHHO OTHOCHUTEIBHO OCEH X 0-Xo U Yoy 0) N IPUBECACHHOI'O OTHOCUTCIIBHOI'O SKCIHCHTPHUCHUTETA

Mty " Mty , JUIsl PAaBHOTIOJIOYHBIX YTOJIKOB OIPEAEEMOro 1o popMyJiam:

My, =1,06 €, . (71)
My=212 €, oo
M
€2 =
e Z z : (73)
e M
c =b-_X%
Yoz Nz gy

s paBHOMOJOYHBIX YroakoB mpu  y=-0,8 (T.e. [AI8 CXKaTbIX 3JIEMEHTOB PELIETKH,

NPUKPEIUISIEMBIX 10 OJHOM TOJKE CBApKOW WiM oxHuMm OontoM u Oonee) 3nadenus @ ¢ cmenyer
onpenensaTh 1o tTabavue 44.
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Taoauna 44

VY CIIOBHBINM OTHOCHTEIbHBIN Ko duuuenr @ ¢ npu  y=-0,8 u npH ycI0BHOI THOKOCTH B
SKCLIEHTPUCHTET B IIIOCKOCTH ] X 5
(bepMbl _ x IJIOCKOCTH HaUMEHBIIEH )KECTKOCTH YToyKa ' ¥MaX  papHOi

0 0,5 1,0 2,0 3,0 4,0 50

-1,0 0,44 0,43 0,42 0,40 0,32 0,26 0,22

-0,8 0,48 0,46 0,44 0,40 0,32 0,26 0,22

-0,6 0,52 0,49 0,46 0,40 0,32 0,26 0,22

-0,4 0,57 0,51 0,47 0,40 0,32 0,26 0,22

-0,2 0,62 0,54 0,49 0,41 0,33 0,27 0,22

0 0,67 0,57 0,51 0,42 0,34 0,28 0,22

0,2 0,72 0,59 0,52 0,43 0,36 0,29 0,23

0,3 0,76 0,60 0,52 0,44 0,37 0,30 0,23

0,4 0,71 0,61 0,53 0,45 0,38 0,31 0,23

0,6 0,63 0,58 0,53 0,46 0,39 0,32 0,24

0,8 0,55 0,53 0,51 0,45 0,38 0,31 0,23

1,0 0,50 0,48 0,46 0,42 0,36 0,30 0,22

1,2 0,45 0,43 0,41 0,38 0,33 0,27 0,21

1.4 0,41 0,39 0,37 0,34 0,30 0,25 0,20

M

3HaueHUS I/I3FI/I6aIOIJ_II/IX MOMCHTOB %o u % , HCO6XO,[[I/IMLIC IAJIs1 BBIYUCIICHUSA YCIIOBHBIX

OTHOCHUTEJLHBIX OKCIIEHTPHCUTETOB  © M ¥ mpH pacdeTe Ha yCTOMYUBOCTD, CIEAYET MPMHUMATE IS
CeYeHUi ¢ HauOOoJIBIIUM M HaMMEHBIINM 3HaueHusIMU M x B Tipe/iesiax cpeiHel TPEeTH JUIMHBI CTEPKHS.
Koaddurment Pxmax cnenyer ompenensth B cooTBeTcTBuM ¢ 7.1.3 CII 16.13330.2017 nns
HaMMEHbIIeH THOKOCTH CTEPXKHS (OTHOCHTEIILHO OCH X 0-X 0).

13.2.5 Pacuer Ha yCTOWYMBOCTh BHELIEHTPEHHO CXKATBIX M CXKATO-U3rMOaeMbIX BEPXHUX IOSICOB
(depM U3 OJMHOYHBIX YTOJIKOB, HEMPEPHIBHO PACKPEIUIEHHBIX U3 MJIOCKOCTU (PEPMBI KECTKHMM HACTHIIOM,
a TakKe yCTOMYMBOCTH JPYTUX JIEMEHTOB, C MPOMEXKYTOUHBIM 3aKpEIUICHUEM MEXIYy Y3JIaMH B OJIHOM

A

HalpaBJIEHUH, CIEAYeT BBIMOIHATH B cooTBeTcTBUM ¢ 9.2.2 CII 16.13330.2017, npunumas B kauectse
e 1 W COOTBETCTBYIOLLIUE XaPAKTEPUCTUKH B IIJIOCKOCTH, NEPIEHANKYIISIPHOM K MJIOCKOCTH 3aKPETUICHUS.

13.2.6 PacuetHbie HHBI |ef 371eMeHTOB ()epM M3 OJMHOYHBIX YTOJIKOB CIIAYET MPHHUMATH IO
Tabnnue 45.

Taoaumna 45
OnemeHTsl hepm Pacuernas
muHa | ef

Cxartple U pacTSHyTbIE 10siCa, OTIOPHBIE PACKOCHI M OTIOPHbIE CTOWKU 0,91
Cxaro-u3rudaemsle nosica (B INIOCKOCTH (GepMbl) 0,8l
Packochl 1 OCHOBHBIE CTOMKH (IIepeAaIOIIHe MOEPEUHYIO CHITY ) 0,811
JlonoHUTENbHbIE CTOWKU (BOCIPUHUMAIOIINE TOJIBKO MECTHYIO HAarpy3Ky) 0,911
[Tpumeuanue - B HacTosimIel TabauIe TPUHATHI CIASAYIOMNE 0003HAYCHUS:
| - reoMeTpryeckas aMHa dNIeMeHTa (PAacCTOSHUE MEXAY LICHTPAMH Y3JI0B; IPU HEIIEHTPUPOBAHHBIX
y3J1ax - PaCCTOSHUE MEX/ly TOUKaMH IePECeUCHUs] TEOMETPHUUECKUX OCEH 3JIEMEHTOB) B TNIOCKOCTH
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bepmbr,
| 1 - paccTosiHUE MEXIY ONMMKAUIIMME y3JIAMH T10 JJIHHE 3JIEMEHTA.

13.2.7 Ilpu GechacoHOUHBIX y3J1aX CeAyeT MPOU3BOJUTH pacyeT MOSICHBIX 3JIEMEHTOB B y3JIax Ha
ydacTKax MEKAY MPUKPEILICHUSIMHU 3JIEMEHTOB pEIIeTKU Ha caBur no dopmyne (42) CIT 16.13330.2017,
npuHUMas B KauecTBe Q pa3HOCTh NEPHEHAUKYJISIPHBIX K OCH MOSICA COCTABIISIIOUIUX YCHIIUNA B 3JIEMEHTaX
pelIeTKy, a B KadecTBe I, S, v t - reoMeTprUYeCKre XapaKTEPUCTUKUA CEUYEHHUS YroJiKa OTHOCUTEIBHO OCH
X-X.

13.2.8 Pacuer cBapHbIX TOYEYHBIX COCIUHEHUU B MPUKPEIJICHUSIX JJIEMEHTOB M3 OJIMHOYHBIX
yroyikoB (pucyHok 20), Ha JelicTBUE MPOIOJIBHON CHIIBI U MOMEHTA B TUIOCKOCTH PACIOJIOKECHUS TOYCK
CJIeyeT MIPOU3BOIUTE TI0 (hOPMYJIaM:

Ha Cpe3 TOUCK

, (75)

1 n ( 2 2)
o= Ezizl U +v;
rie :
Ha CIIOKHOE pa3pylleHue (Cpe3 M paspblB WM CKATHE) OCHOBHOIO METAJlIa, OKPYKAKOLIErO
TOYKU:

a) B IIPUKPCTIIACMOM 3JIEMCHTC!

upn 920,58 (£ +1)
N
<0,8R
1,16( f +1)+d+m]t Y 6
opn 9<0.58 (f+1)
N
<0,8R
0,58 f +1)+0,5d+m+g]t Y )
0) B MOSICHOM DJIEMEHTE:!
upn 1962058 (6>30°)
x <08R,
[1,16(1+h/sin0 ) +d+m |t
; (78)

tg6<0,58 (6<30°)

pu

10.03.2025 Cuctema TAPAHT 115/251


https://internet.garant.ru/document/redirect/71692308/4200
https://internet.garant.ru/document/redirect/71692308/4200

Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

N
[(0,58+tge)l+0,5d+m+2h/cos@]t

<0,8R,

. (79)

Pucyuok 20 - Cxema CBAPHOI'0 TOYECYHOro0 COCIHHECHHA ABYX 3JIECMCHTOB H3 OAHHOYHBIX YIroJKOB

13.3 KoncrpynpoBanue

13.3.1 IIpu npoekTupoBanun GepM U3 OJMHOYHBIX YTOJIKOB CIIETYET CTPEMUTHCS K BBITTOJHEHUIO
y370B 0e3 (acoHOK, IJIs 4ero MpUHUMATh pa3Mephbl MOJOK YTrOJKOB B IJIOCKOCTH (PepMbI BO3MOXKHO
OOJIBIITUMU TSI TIOSICOB U BO3MOKHO MEHBIITUMHU - JIJISI SJIEMEHTOB PEIIETKH.

13.3.2 TonmuHa TPUKPETUIIEMBIX JIEMEHTOB PEIIETKH HE JIOJDKHA MPEBHIIATH TOJIIIUHBI TTOSICOB.
CymMmapHas ToONIIMHA @aKeTa JeTaled, COEOUHSIEMBIX JyrOBOM TOYEYHOM CBapKOM CO CKBO3HBIM
IPOIUIABJIEHUEM, HE JOJDKHA MPEBBIIATH 26 MM.

13.3.3 PaccrosiHusg MeXIQy KpasMH CMEXHBIX 3JIEMEHTOB PEIIETKH B y3J1aX CleAyeT NPUHUMAaTh
HE MeHee 5 MM, a pacCTOSHUA MEXKIy KpasMH OJIIEMEHTOB PEIIETKH M BHYTPEHHEH CTOpPOHOMN
BBICTYMAIOLIEH [TOJIKU YrojKa 1osica - He MeHee pajuyca 3aKpyIJIeHHs MeXy OJIKaMH 3TOr0 yrojkKa.

13.3.4 JIns obecrnieyeHus pa3MEIICHUs CBApHBIX IIBOB MJIM OOJTOB B MpejesiaxX MOJOK MOSCHBIX
yrojakoB 0e3 ux ymupeHus B y3iax (0e3 (¢hacoHOK), a TakKe Il 00ECTICUCHHS PE3KH yTOJKOB PEIICTKH
0e3 ckoca TMOJIOK CIEAyeT CMEIIaTh TOYKH IepecedeHuss Oced DIIEMEHTOB peIIeTKH B y3lax ¢ ocei
MOSICOB B CTOPOHY OOYIIKOB (C COOTBETCTBYIOIIMM YYETOM BO3HHMKAIOIIUX TPH ITOM H3THOAFOIINX
MOMEHTOB B CTepKHAX Me, cm. 13.2.1).

13.3.5 B cimydae HEIOCTaTOYHOIO pa3Mepa IMOJOK MOSACHBIX YTOJIKOB Ul NPHUKPEIJIEHUS K HUM
3JIEMEHTOB PEUIETKH B OTAENbHBIX y31ax ¢epM cieayeT MNpeaycMaTpuBaTh YIIUPEHHE STHUX MOJIOK
NPUBApPKON K HUM (DaCOHOK BCTHIK C 3aYMCTKOH I1IBa C BHYTPEHHEH CTOPOHBI MOSICHOTO YToJIKa 3aroTUII0
C IIOBEPXHOCTBIO MOJIKH.

13.3.6 CBapHbI€ TOUKH B MPUKPEIJICHUSIX HIEMEHTOB U3 OJUHOYHBIX YTOJKOB CIEIYET pa3MellaTh
B COOTBCTCTBHHU C BO3MOXHOCTIMHU HMMCHOIICTOCA 060py11013aH1/1;1 AJid CBApKH. Touku CJICeaycCT
pacrnojarath Ha MaKCHMAaJbHBIX PAaCCTOSHMUSIX IPYT OT JApyra B OJWH WIM JIBa psAa MapajjieIbHO OCU
yrosnka. Kaxnaplil KoHel 3JeMeHTa ClIeAyeT HMPHUKPEIUIATh HE MEHEe 4eM ABYMs TOuKaMu. PaccTosHus
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MEXJly LIEHTpaMH TOYEK B JIIOOOM HalpaBJieHHM CleQyeT MpUHMMaTh He MeHee 1,5d, a paccrosiHus OT
[IEHTpa TOYKH JI0 KpaeB dJeMeHTa (Tiepa WM Topla yroyika) - He meHee 1,2d, rae d - HOMUHATBHBIN
JUaMEeTp TOYKHU B IJIOCKOCTH cpe3a.

13.3.7 3a oceByto MIOCKOCTh epMbI (COBMEIIAEMYIO C pa30MBOYHON OCHIO B IIJIaHE M C LIGHTPOM
ornopHoro pebpa) cieayeT NMPUHUMAThH IUIOCKOCTh, YAAJICHHYIO OT OOYIIKa yroJika BEpXHEro mosica Ha
paccTosiHue, paBHOE PACCTOSHUIO JI0 LEHTpa TSHKECTU CEUYEHUS BEPXHEro Mosica ¢ OKPYIJIEHHEM J0 5 MM
B MEHBIIIYIO CTOPOHY.

13.3.8 Cxarble OIOpHBIE PACKOCHI U CTOMKH U JAPYTUE CUIBHO Harpy>KEHHBIE JIEMEHTHI PEIIETKU
U3 OJUHOYHBIX YTOJIKOB CJIEAYET BBINOJHATH C MPUKPEIJICHMEM UX B y3JaxX MO JIBYyM IOJIKam, T.€. C
NPUKPEIUICHUEM TIOJIKH, TEPIEeHANKYJSIPHOM K IUIOCKOCTH (epMbl, K COOTBETCTBYIOLIMM IIOJIKAM
MOSICHBIX YTOJIKOB WM K OMOpPHOMY pebpy ¢depmbl (HEMOCPEeICTBEHHOW NpPUBAPKOMl BIPUTHIK WM C
MOMOUIbIO IPUBAPEHHON IITAHKHU WM IPOKJIAIKH).

14. ®epmbl U €BSA3M U3 THYTOCBAPHBIX Npoduiei

14.1 MaTtepuaJbl

14.1.1 Marepuan mnpoduieit HazHadaercs B cooTrBercTBuM ¢ [OCT 30245 wm CM 16.13330.
[Ipodunu U3roTOBISIOTCS U3 JTUCTOBOW TOPSYCKATAHOM CTallM, MMOCTABIISIEMOM B PYJIOHAX: YIJIEPOIUCTOM
o011ero HasHaueHUs TOMIIMHON 4 MM u Oonee mo FOCT 14637; tommmuoir 3 MM mo [OCT 16523;
HU3KOJIETUPOBAHHOHN TONIIMHON 4 MM 1 6onee o [OCT 19281 u tommuuoii 3 MM o NOCT 17066.

Wndhopmarust 06 n3MEHEHHSX :
Ilynxkm 14.1.2 usmenen ¢ 20 ausaps 2023 2. - 3meHeHue N 3

CM. rpedbiOywyto pedakuyuro

14.1.2 JIns MOHTaXXHBIX (DJIAHLIEBBIX Y3JIOB PACTAHYTHIX MOSCOB MPUMEHsAIOTCA Oonthl o [OCT
32484.3.

Wndhopmarus 06 n3MEHEHHSX :
Ilynkm 14.1.3 uszmenen c 20 aneapsa 2023 2. - U3meHeHue N 3

CM. rpedbioywyto pedakuyuro
14.1.3 [ns ¢rmanmeB pacTIHYTBIX TIOSICOB TIPUMEHSIETCS TOJICTOJIMCTOBAs TopsuYeKaTaHas
TepMooOpaboTaHHasl CTalb, PAcYETHOE COIMPOTUBIECHHE KOTOPOH B HANpaBlIEHWU TONIIUHBI TpPOKaTa
NpUHUMaeTcs paBHBIM R =275 MIla (2800 krc/cm?). MsrotoBnenwe (aHIEB M3 JPYIHX MapoK
HU3KOJIETUPOBAHHBIX CTaJIed, NMPUMEHAEMBIX JUISI CTPOUTENBCTBA OCYILUECTBIISIETCA TOJIBKO C IPOBEPKOM
MEXaHMYECKHUX CBOMCTB CTAJIM B HAIIPABJICHUH TOJIIIMHBI MPOKATA.

14.1.4. PacueTHble CONPOTHUBIIEHUS THYTOCBAapHBIX mpoduneit ciexyer npuHumars 1o Cll
16.13330. Cnenyer yuyuThIBaTh NOBBIIIEHHE MpEJeIa TEKy4yeCcTH MarepHuaja 3a CYeT YNPOUYHEHHUs 30H
u3ruoa.

14.1.5 IIpodunupoBaHHBIA HACTUJ JOMYCKACTCS NPHUKPEIUITH K MOsSCaM CaMOHApE3aroIIuMHu
6onramu M6-89X20.56.099 [4], Toueunoit cBapkoii niu arodensimMu [2].

14.2 MecTHast yCTOHYMBOCTD CTEHOK IPH COCPEIO0TOYECHHBIX HATPY3Kax

14.2.1 Ilpu coBmajeHUU IUIOCKOCTH AECWCTBUS HArpy3KH C IUIOCKOCTBIO CTEHKH (ONHpaHHE IO
TUITY, YKa3aHHOMY Ha pucyHke 21, 6) HamOoJbIlee 3HAYCHUE COCPEAOTOYCHHOW HArpy3KH WM PEaKIuU
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B OIIOPHOM CCUCHUU, ,HGP'ICTBYIOHlefI Ha KQXAYH CTCHKY, CIICAYCT OIPCACIIATD:

1,5h'

a) peakuuI0 KpailHel Omophl, HAarpy3Ky Ha KOHIIE KOHCOJM M Ha YyuacTKax (rme

h'=H-2t

, Ha pucyHke 21, a), mpuierarnmx K ornopam, mo GopmyJie

P<t°Ryy| 7.4+093|/ <
; (80)

0) peakuuo TPOMEXKYTOUYHON OMOPBI U OMOPHI KOHCOJIM, HArPY3KY HAa Y4acTKaX, PacIOI0KEHHBIX

1,5h'

Ha PacCTOsIHUU OoJiee OT omop, 1o Gopmyie

P <Ry | 111424/ 5
. (81)
R b
iinin v a3 | P
K‘_U | '] 5 V1] 15 | 150 ]
A, P,
7

a— cxeMa Harpy3ok M peakuuii; 6 — omupaHue yepes NpoKNagKy; 8 — HeNoCpe/ICTREHHOE onMpaHye
Pucynok 21 — K pacueTy MeCTHOIi YCTOHYHBOCTH CTEHOK 3JIeMEHTOB H3 IHYTOCBapHbIX Npodueii

14.2.2 Tlpn HecoBnajeHUM IUIOCKOCTH JACUCTBUS HArpy3KH C IUIOCKOCTBIO CTEHKH (OMUpaHUE IO
TUITy, YKa3aHHOMY Ha pucyHke 21, B):

p Zh’ !
P,<5-10 "t’Ryy, 980+42% 022 4),11hT Py

, (82)
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P,<5-10 t?R 2 0,002 510
, <5 Ve 3050+23T_0’09t_2_5T Py

.(83)

R
p.=(1,15-015% || 1,33-0,33 =L

t 230 |

rze ; (84)

R
0,=1,06-0,06= | 1,22-0,20=L
t 230 ] g,

B dopmynax (80) - (85):

t - TONIKMHA CTEHKU NPOuIIs;

Z - yCIIOBHAs JUIMHA PacIpelesIeHUs COCPEIOTOYEHHOIO TPy3a, HE IIPEBBIIAIONIAs BBICOTY CTEHKH
h'

I - BHYTPEHHMI pajinyc 3aKpYIJIEHUs, HE MPEBbILaonuil 4t;

Ry - Mlla;

PiuP2-xH.

14.3 Y3abl (pepM ¢ HenmocpeaCTBEHHbIMHU NPUKPEIVICHUSIMHU 3JIEMEHTOB PEIETKH K MOscaM

14.3.1 O01mMe moJI0KeHHu s

B y3nax ¢epM ¢ HemocpeaCTBEHHbIM NPUKPEIICHMEM 3JIEMEHTOB PEIETKH K IMosicaM (puCyHOK
22) cnenyet npoepsTh (cornacHo 15.2.5 CIT 16.13330.2017):

- HECYIIYI0 CIIOCOOHOCTb CTEHKH (ITOJIKM) MOsICa, K KOTOPOU MPUMBIKAET AJIEMEHT PELIETKY;

- HECYIIYIO CIIOCOOHOCTb 3JIEMEHTA PEIIEeTKU BOIM3U MPUMBIKAHUS K TOACY;

- IPOYHOCThH CBAPHBIX IIIBOB.

B npuBenennbIx nanee GpopMysax NpuMeHs0T 0003HaYEHHUS:

N - ycuine B IPUMBIKAIOIIEM AJIEMEHTE (PEIIeTKH );

M - uzruOaronuii MOMEHT OT OCHOBHOTO BO3JEWUCTBHS B MPUMBIKAIOLIEM 3JIEMEHTE B IUNIOCKOCTH
(depMBl B CEUEHHH, COBMAJAIOIIEM C MPHUMBIKAIOMIEH CTEHKOH (MOJIKOM) mosica (MOMEHT OT KECTKOCTH
y3JI0B CJIelyeT YUUThIBaTh coraacHo 15.2.2 nacrosmero CII; ans ¢pepM U3 Kpyribix TpyO - aHAIOTMYHBIN
MOMEHT B PacCMaTpUBacMOM DJIEMEHTE B CEUEHHUH, MPOXOJSALIEM YEPE3 TOUKY IEPECEUEHMs] OCH ITOrO
aJIeMEHTa C 00pa3yrolei mosca);

F - mpogonpHas cuiia B osice CO CTOPOHBI PACTSAHYTOTO JIEMEHTA PEIIeTKY;
A - momaapr NonepeyHoro CeYeHusl Mosca;

Ry - pacueTHOE COMPOTHBIICHUE CTAIIU TIOSICA;

t - TonMHa CTeHKHU (MOJIKK) MO5Ca;

0 - yros mpuMBIKaHKs 3JIEMEHTA PEMIETKHU K MOACY;

A ¢ - oAb MONEPEYHOro CEYEHUS HIIEMEHTA PELIETKH;
td - TonmMHA CTEHKH (TIOJIKK) 3JIEMEHTA PEIIETKH;

R yd - pacyeTHOE COMPOTUBIIEHUE CTAJU 3JIEMEHTA PEIIETKY;
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0 - IOJOBHHA PACCTOSHHUA MEXAY CMEKHBIMHM CTCHKAMH JJICMCHTOB PCIICTKH HIIH nonepeQHoﬁ

CTCHKOM packoca U OMOPHBIM PEOPOM; PACCTOSHUE JOJDKHO OBITH JOCTATOYHBIM JUIS HAJOXKEHUS JBYX
CBAPHBIX 1IBOB.

) e)
v |
|
[ ly T_JL_[
e ) ”l | | |
1 \.l 1 ~| D,
|!||’l|' L -
_____ === T r J—L—LT
R S .4 S G Lo 1L |
i S _!- S
vy, =y,
i |l f
loo] 7 o] 1
1 4 ! 41
P
T” ¥

a — K-o6pasHslii pu TpeyroibHoi peleTke; 6 — To ke, IpU PaCKOCHOI pelleTke; 8 — ONOPHbIii; 2 — Y-06pazHblii; 0
— X-o6pasHbiif; ¢ — T-o6pa3Hblif
Pucynok 22 — Y3abl ¢pepM H3 TrHYTOCBAPHBIX PO uIel

14.3.2 Pacuer y3/10B pepM M3 rHYTOCBAPHBIX NpoduJiei

14.3.2.1 V37161 pepM U3 3aMKHYTHIX THYTOCBapHBIX Mpoduiieil mpsMOyroibHOTO ceueHus (P1UCyHOK
22) cnepyeT TpoOBepsTh coryiacHo TpeboBaHusaM 14.3.1, a Takke YYUTBIBATh HECYIIYI0 CIHOCOOHOCTh

OOKOBOW CTEHKM Mosica (MapajuleIbHON IJIOCKOCTH Y3Jla) B MECTE€ NPUMBIKAHUS CXKATOro 3JIEMEHTa
PELIETKN.

14.3.2.2 B ciay4ae OAHOCTOPOHHETO MPUMBIKAHUS K MOSACY JBYX MM 0OJIee 3JI€MEHTOB PEIIETKHU C
YCUJIMSIMH Pa3HBIX 3HAKOB (CM. pUCYHOK 22, a, 0), a TakKe OJHOTO AJIEMEHTa B OMOPHBIX Y3iax (CM.

pucyHok 22, B) mpu d/D=0,9 u g/b=0,25 HecyyO CIOCOGHOCTh CTEHKH MO0SCA CICAYET MPOBEPSTh IS
Ka)KJI0T0 MPUMBIKAOIIET0 3JIEMEHTa 10 POopMyJIe
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, L5M (0,4+1,8g9/b)fsina

N <1
q) YchYDRytZ(b-"g-" P 2Df )

, (86)

rae ¥ d - KO3pUIUEHT BIUSHHUS 3HAKA YCHJIMS B MPUMBIKAIOIIEM 3J€MEHTE, MPHHUMAEMBIIA
paBHbIM 1,2 nipu pacTskeHuu U 1,0 - B OCTaNIbHBIX Cy4dasix;

Y b - k03pHUIMEHT BIMAHKS POJIOIBHON CHIIBI B IOSCE, ONPEACIIEMBIN NPU CXKAaTHH B IOsCE,
eca |F|/(AR y)>0,5, mo hopmyie

Y p=1,5-F//(AR,),

B OCTaJIbHBIX citydasx Y p=1,0;
b - nmuHa yyacTka JMHUU MEpPECeYCHUs MPUMBIKAOIICTO JIEMEHTA C MOSICOM B HAIPABJICHUU OCH

nosica, pasuas dp/sin @;

f=(D-d)/2.

14.3.2.3 Hecymiyto crnocoOHOCTh CTEHKH Mosca B Y-00pa3HbIX y37aX (CM. pUCYHOK 22, T, 1), a
TaKKe B y3Jax, yka3anHbiX B 14.3.2.2, ipu g / b > 0,25 cnenyet nmpoBepsTh 1o hopmysie

(N+1,7M/d,)fsina
YevaroR, (b +2/2Df)

<1

.(87)

®opmyna (87) ornocutrcs k T-, V- u X-00pa3HbIM y3llaM, a TakXe MPH JOCTATOYHO OOJIBIIOWM
pa3IBUIKKE packocoB - K y3nam K-oOpasHoro tuma. B mocienneM ciydae ycloBHOW rpaHuiiei o0iacten
npumenenus dopmyn (86) u (87) siBnsiercs 3Hauenue g/ b = 0,25.

14.3.2.4 Hecymyto cnocoOHOCT, OOKOBOW CTEHKH B IUIOCKOCTH y371a B MECTE€ MPHUMBIKAHUS
cxatoro snemenTa ripu d / D > 0,85 cnenyet npoBepsrts no popmyiie

N sin” o
2y KRG,
VeVt y ’ (88)
rae Y t - KOO(QQUIMEHT BIMAHHS TOHKOCTEHHOCTH II0sica, JUIs OTHomeHui D plt Z 25
PUHUMAaeMbIi paBHBIM 0,8, B OcTaNBHBIX ciaydasx - 1,0;
K - K03 ¢punmeHT, npUHUMAaEeMBbIi paBHBIM (PUCYHOK 23)
2 2
— (t/D,f R,/E<0 k=36 (t/D,f E/R, .
> 4 _ 2
pn 0<4 (t/D,fR,/E<6-10 k=09+670 (t/D, f -170 Ry/E .
B OCTAJbHBIX CITydasx k=1,0.
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Pucynok 23 —T'padnk qas onpenesienns sHadeHu i ko3gpunnenra kK B 3aBHCHMOCTH OT
TOHKOCTEHHOCTH NOAca

Koadduuunent k yuntsiBaeT BO3MOXKHOE CHI)KEHHE HeCyIlel ClIOCOOHOCTH y4yacTKa CTEHKHU Iosica
KaK CKaTo#l IUIACTHHKHU, paboraromieid B yrnpyroi wim ymnpyromiactuueckoit craguu (k=0 /Ry, O ¢ -
KpuTHUeckoe Hampsvkenne); k = 1,0 mwms crameit ¢ Ry=400 MIla (4100 krc/cM?) Tpi OTHOMIEHHSX

D /t=40.

14.3.2.5 Hecymiyto crocoOHOCTh 3J€MEHTa PEIIeTKH BOJM3M NPUMBIKAHUS K TOSACY CIEeNyeT
POBEPSATH:

a) B y3J1ax, yka3aHHbIX B 14.3.2.2, o ¢popmyie

(N +055M/d,)(1,4+0,018D/t)sina
VchkRyd'Aﬁ

<1
, (89)

rne k cnemyer ompenensth, kak B 14.3.2.4, HO C 3aMEHOW XapaKTEpUCTUK TMOsica Ha
XapaKTEPUCTHKH dieMeHTa pemerku: D p Ha 6onbiiiee u3 3Hauenuit d wiu dp, t Ha tg u Ry Ha R yq;

I[J'I}I 9JICMCHTA PCIICTKU HCKBAAPATHOI'0 CCUYCHHUA B JICBYIO YaCThb d)oplv\yn bl (89) CJICOAYCT BBOIAUTH
3(1+d/d,)
2( 2+d/d, )

MHOXHTEb ;
0) B y3nax, ykazaHHbIx B 14.3.2.3, mo ¢popmyie

05M \ [1+0.01(3+5d/D-0,1d,/4,)D/t] sina
+ — <1
d YchkRydAd

N
, (90)

BBIPAXKCHUS B KPYTIIBIX ckoOKax dopmynbl (90) He momkHbI ObITh MeHee 0.
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Jiss 2IIEMEHTOB pENIETKH HEKBAJpaTHOI'O CeYeHUs B JIeByr dacThb dopmynbl (90) ciemyer
BBOAUTH MHOKHTEND (1+d/d b)/2.

14.3.2.6. IIpoyHOCTh CBapHBIX IIBOB, MPUKPEIUIAIONIUX 3JIEMEHTHI PEIIETKH K IOSCY, CIEAYET
MIPOBEPSITH:

a) B y3/1ax, ykazaHHeix B 14.3.2.2, mo hopmyie

, 0.5M (1,06+0,014D/t)sina

NG BfkfyCRNf(Zq)/Sina+d)§l

, (91)

rue Bf, K¢, R wf citeryeT mpuHUMaTh COrjlIacHO TpeboBaHUsAM pasgena 12;
0) B y3nax, ykazanHbIx B 14.3.2.3, mo ¢popmyie

05M ) [1+0.01(3+5d/D-0,1d,/t,)D/t] sina
+ — <1

N q:) 4Bfkf qJYCRNf a

; (92)

05-0,7) t,

B) CBAapHBIC HIBbI, BBINIOJIHCHHBIC IIPU HAJIMYUH YCTAHOBOYHOT'O 3a30pa, paBHOI'O ( , C
IMOJIHBIM ITPOIIABJICHUECM CTCHKHU HpO(i)I/IJ'ISI, CJICOYCT paCCUNTBIBATH KaK CTBIKOBEIC.

14.3.2.7 ®opmynbl (86) - (92) yuuTHIBalOT HEpaBHOMEPHOE paclpeesieHHe HANpSHKEHHH 110

HepuMeTpy TOpLa 3JE€MEHTa PEUIeTKM M IMPH OTHOCUTEIBHO BBICOKOM Hecyled crocoOHOCTH Mosica
MOTYT JIMMUTHUPOBATH PACYETHYIO IIPOYHOCTH Y3JIa.

14.4 Pacuer y3/10B cBsI3eil

14.4.1 Y3nbI cBsi3elt U3 THYTOCBapHBIX Ipodueil (pucyHok 24) mpoBepsIOT:
a) Ha IPOYHOCTh U YCTOMUMBOCTbH 3JIEMEHTOB y3J1a U MPUMBIKAOIIEH K Y311y 30HbI TPODUIIS;

Wndhopmarus 06 n3MEHEHHSX:
Iloonynxkm "6" usmenen c 20 aunsapsa 2023 2. - UsmeHeHue N 3

CM. npedbiOywyro pedakyuro
0) Ha IPOYHOCTH CBAPHBIX COCTUHEHUH.
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a)

0.8d

ryprnrrTr

8 — TUNbI XBOCTOBUKCE; & — coefuHenne ¢ PacoHkon; T — NMHWA LEHTPAa TSKECTW CaMeHa DacoHKy cBasn ¢ pebpon; 2 — ock DaCOHKK

thepMbl; 3 — 0Gb NpGHUNA

PucyHok 24 — Yanbl CBA3EA M3 THYTOCBAPHGIX Npodunen

14.4.2 Hecymiyto criocOOHOCTD MPH PACTSHKEHUH 3JIEMEHTA CBS3H ITPOBEPSIOT:

a) st y3moB tumna O (pucyHok 24, a) - mo popmyme

10.03.2025

N /[Ryftf2 Dy /(d, =3ty ) +Ryq ty dn] <1
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rzae N - ycuwiine B 3JIeMEHTE CBS3H;

R yf - pacyeTHOE CONPOTUBIICHUE CTANU (IIAHIIA;

D - anuHa dnanma Boiib (PaCOHKU CBSI3H;

R yd - pacueTHOE CONPOTUBIICHNUE CTATH HJIEMEHTA CBA3H;

dopmyna (93) monydeHa Ha OCHOBE JONYIICHHS OOpa3oBaHHWsS B IUIACTHHE (JaHIa BIOJb
(acoOHKH CBSI3U JIMHCHHBIX IJIACTUYCCKHUX MIAPHUPOB,;

+
0) mus y3moB tuna @, (cM. pucyHok 24, a) - mo dopmyne (93), HO ¢ 3amMeHON tq Ha L+06%, ,
rae th - TONIIMHA HAKITA KK,

B) JUIs y3J10B THIa B (cM. pycyHOK 24, @) - 110 yCIOBHIO

N/ARR yaY =1, (94)

rae A - miomanb IMOIEPCUHOTO CCUCHUA DJICMCHTA CBA3U,

Y ¢ - ko3 HUIMEHT BIMSHKS TTyOUHBI BPE3KH, IPUHUMAEMBIIA:

npu 0,8=11/d p<1,6 v+=0,51/d,+0,18 ;

npu 11/dp=>1,6 Y =1,0.
14.4.3 Hecyyto ciocoOHOCTh IIPU CKATUU JIEMEHTOB CBSI3€H CIIEyeT IPOBEPSATH:
a) st y3ioB tuna @ (cM. pucyHok 24, a) - mo dopmyne (93) u o popmynam:

N Ne
+ <1
AfcRyd chRyd . (95)
N 4 Ne <
ARdef WRdef - (96)

0) st y3moB tinoB @, u B, - mo popmyne (96) u mo popmyne

N
N_ . © <
AfcRyd chRyd

. (97)

B dopmynax (95) - (97):
€, €1 - paccTOSTHUSI OT OCH (DaCOHKH 3aKPEIIsieMOl KOHCTPYKIIMU JI0O OCH AJIEMEHTa CBSI3U U 10
LIEHTpa TSKECTU TABPOBOT'O CeYeHHUs (PAaCOHKHU CBSI3U C peOpPOM COOTBETCTBEHHO (CM. PUCYHOK 24, 0);

A, W - miomazab CCYCHUA U MOMCHT COIIPOTHUBIICHUS HpO(I)I/IJIH OTHOCHUTCIIBHO OCH (I)aCOHKI/I CBA3U
COOTBETCTBCHHO,

Af, Wf - miomans ¥ MOMEHT CONPOTHUBIIEHUS (ACOHKH CBS3U C ydeToM pebpa (mpu ero
HaJIMYUHU) COOTBETCTBEHHO;

Y+t - koo duipeHT ycnoBuii paboThl, IPUHUMAEMbIN B 3aBHCHMOCTH OT HaUOOJBINCH YCIOBHON
TUOKOCTH TIPODHIIA:

pu A=0,45 y=0;
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0y =0.54+0.15 A
npu A>0,45 Y=Y, , , HO He Oouee 1,0.
@opMyIbl CHPaBEUIMBBL IIPU COOTHOLIEHWH Pa3MEpPOB IIOINEPEYHOIO CEUYEHUs DBJIEMEHTA CBA3HU

0,75=d ,/d=1,1 u oTHOWEHHH GOJbIIEro pasMepa PO K TONLIMHE He Gouee 45.

14.4.4 Pacuer cBapHBIX coenuHEHHH MpoQuis u HacOHKU CBs3U ¢ (uraHieM y3i10B TUTIOB D, D 4,
@, cnenyet npou3Boauth B coorBercTBUU ¢ 14.1 CII 16.13330.2017 ¢ yuetoMm koadduiueHTa ycioBun

paboter ¥ 0,8, yYUTHIBAIOIIETO HEPAaBHOMEPHOCTh IMepeaayd YCHIHHA, W 0 METAUly TPAHHUIIBI
CIUTIaBJIEHUS C ()JIaHIIEM B HampaBJICHUH TONIIUHBI TPOKaTa mo popmyse

N /(e b R Yoz Yer ) ST gg,

14.5 IlpoexTupoBaHue

14.5.1 PacuetHas AJaMHA TaHeleH BEPXHUX IMMOSICOB (epM OeCHpPOroHHBIX MOKPHITUN | ef
ompeaensercs no Gopmyie

ler=H1, (99)

rae | - nrnHa nanenu;

K - xoaddurmeHT pacyeTHO# IITHHBI, TPUHUMACMBbIIL:

n-10°+1
n-10°+0,43

u=0,65

- IS TAHeNIW Mosica, He IpaHHyalledl ¢ MIapHUPHBIM Y3JI0M
(Harmpumep, (QuaHLEeBOe CcoequHEHHEe Ha 00dTax), M NpU HAJIWYMM PABHOMEPHO paclpeiesieHHOU
Harpy3KH Ha COCEeJIHUX MaHesX;

n-10°+1

3
n-10"+0,65 .
- IJId MMaHCJIU IosACa, 'paHUYallcu C IIapHHUPHBIM Y3JIOM WA C
IIAHEJIbIO, HE 3arPY’KEHHOMN PAaCIpeNeICHHON Harpy3Kou;

u=0,8

4HH,
L2

0<n<

3neck n = qH / 2N - mapameTp pacnpeieleHHON Harpy3Ku

q - pacrpeneieHHasi Harpy3Ka Ha Iosic;

N - mpononbHas cuia;

H - BrIcOTa ceueHUs 1osIca;

H t - BeIcoTa (hepMBblI 110 OCSIM TMOSICOB;

L - mposier gpepmbl.

14.5.2 OtHoOmIeHHE BBICOTHI TOSCOB K TOJIIMHE CTEHKU CJEIyeT NpUHUMATh He Oomnee 45,
3JIEMEHTOB PEIIECTKH - He Ooiee 60.

14.5.3 Pa3mepbl 3J€MEHTOB pEUIETKU MO MMPUHE (U3 TUIOCKOCTH KOHCTPYKIMH) HE CIeayeT
npuHUMaTh cBbiie D-2(t+t ¢) 11 y1o0cTBa HAIOKEHUS CBAPHBIX IITBOB.

14.5.4 JIna snemeHTOB pemietku pasMep d ciexyer nmpuHMMaTh He MeHee 0,6 momepeyHOro
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pazmepa nosica D.
14.5.5 PacctosHue MeXIy CMEKHBIMH CTEHKaMH (HOCKaMH) pacKoCOB JIOJDKHO OBITh
MUHHUMAJIbHBIM U3 YCJIOBUS HAJOXKEHHUS JIBYX CBApPHBIX IIIBOB.

14.5.6 3aBojacKHE CTBIKA SJEMEHTOB CJEAYET BBINOJHATH CBAapKOW BCTBIK Ha OCTarOIIEHCA
nojakiaaAKe. Pa3memars 3TU CTHIKK B PaCTSHYTHIX 3JIEMEHTaxX ¢ HanpsbkeHusimu cBbitie 0,9R y e cnenyer.

14.5.7 Uckmouen ¢ 20 ssaBaps 2023 . - MiameHeHne N 3

Wndopmarius 06 n3MEHEHHSX:

CM. rpedbiOywyto pedakuyuro

15. ®epmbl ¢ MOSICAMM U3 HIUPOKONOJOUYHBIX IByTABPOB

15.1 O0uIMe moJ10KeHus

Undopmarus 06 n3MEHEHHSX:
Iynkm 15.1.1 usmenen ¢ 20 saneaps 2023 2. - U3meHeHue N 3

CM. rpedbioywyto pedakuyuro
15.1.1 ®epmbl NOKPHITMM € MOACaMU M3 JBYTaBPOB C MAPAJUICIbHBIMU TIPaHIMHU IIOJIOK
(mmpoxomonounbix) Thma K wmm Il ¢ pemerkoid W3 3aMKHYTBIX THYTOCBAapHBIX Hpoduieil u
LIMPOKOINOJIOYHBIX JBYTaBPOB, HENOCPEACTBEHHO IPUMBIKAIOIIMX K IIOJIKAM IIOSCOB, CIEAYET
9KCILIyaTUPOBATh B paiioHax ¢ pacueTHoU TemnepaTypoit Munyc 40°C u Bblie.

Jloist yKasaHHBEIX epM ClIeyeT HCIONb30BaTh cTaib ¢ R yn=390 MIIa (3980 krc/cm?) u cBapoUHbIC
Matepuansl ¢ R wuin=490 MIIa (5000 xrc/cum 2).

15.1.2 TIpu pacuere depm mpu e/D b=1/10 (rne Db - BbICOTa ceyeHMsl MOsCa; € - PACCTOSHUE OT
TOYKHU TEePECEUCHUsI OCEH JIE€MEHTOB PELIETKH 10 OCH IM0sca) y3JI0BbI€ SKCLEHTPUCUTETHI (PUCYHKM 25 1
26) HE yYUTHIBAIOT.
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a 0/
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a — K-obpazHoe; 6 — T-o6pa3Hoe; 6 — onopHoe
Pucyrok 25 — Tunnl conpsaKenHil ABYTAaBpOB C NPAMOYroJbHBIMH HYTOCBAPHBIMH NPOQHIAMH

a)

N \Y 1Y)
o 72 M
lllilll
< \
Iy e/ | &

a— K-o6pa3Hsiii npyu TpeyronbHOI peluerke; 6 — To e, NPH PACKOCHOM PELIETKE; 6 — ONOPHbIN
Pucynox 26 — Y3abl depm 13 AByTAaBpOB

15.1.3 Usrubaroiyie MOMEHTBI OT Y3JIOBBIX 3KCIIEHTPUCUTETOB U KECTKOCTH Y3JIOB B 3JIEMEHTaX
depM ¢ TOCTOSHHBIM 3HAKOM HOPMAaJbHOTO YCHJIMS (NP OTCYTCTBUHU TIONEPEYHON HAarpy3Kd Ha
CTEep>KeHb) YUUTBIBAIOT MO (hopMyJie

Nl
AR,y  WRyy, -

, (100)
rae N u M - pacyeTHble HOpMAJIBHOE YCUIIME U MOMEHT COOTBETCTBEHHO;

AuWw - IIomaab MOnepPEeYHOro CCUYCHUA 1 MOMEHT COITPOTHUBJICHUSA CTCPKHA COOTBETCTBCHHO.
HpI/I OTOM 3Ha4C€HHUA MOMCHTOB OT Y3JIOBBIX JSKCHCHTPUCUTCTOB Me AOJIDKHBI  YAOBJICTBOPATH
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YCJIOBUIO

M=W (R,-N/A) (0

rae W, A, Ry - MOMEHT CONpPOTUBIIEHUS, IUIOLIA/(b CEYEHHS] U PACUETHOE CONPOTUBIEHHUE CTAIU
OJIHOI U3 MaHeseil mosica pacEeHTPOBAHHOTO Y3J1a COOTBETCTBEHHO.

®opmyna (100) yuuThiBaeT IUIACTHYECKHE naedopMallMd MeTaula B KOHIICBBIX CEUYCHHUSAX
CTEPKHEH.

15.1.4 Jlns pacTAHYTBIX DIIEMEHTOB pEIIETKH, PACCUUTHIBAEMBIX 0O€3 ydera H3Trudaromumx

MOMEHTOB, CIIEIyeT IPHHUMATH K03 duinenT ycinouii paboter Y ¢=0,85.

15.1.5 Pacyer ycTOMYMBOCTH CHKAThIX CTEP)KHEW MPU OTCYTCTBUU HA HUX MOMEPEUYHON HArpy3Kd
BBITTOJIHSICTCS 0€3 yueTa M3rudaromux MOMEHTOB. PacueTHble nuHbI npuHUMaroTes mo Cl 16.13330. [ns
depMm, mpu pacdyere KOTOPHIX YYHUTBHIBAIOTCS HM3THOAIOIIME MOMEHTHI, CIEAyeT yYMEHBIIATh pacueTHHIE
JUTMHBI 3JIEMEHTOB PEIIETKU B IIOCKOCTH (PEPMBI C YUETOM HUX YIIPYTOro 3alleMJICHHs B 000UX Moscax.

[Ipu oTcyTcTBHM B y3Jlax CKaToro mosica 3JeMEeHTOB ycuieHus (cM. 15.3.2) B pacuere ero Ha

YCTONYMBOCTH CIIEAYET MPUMEHATH Ko duipeHT ycnosuit padorsr Y ¢=0,85.

DJIeMEHTBI, PACKPEIISIFONIHE CKATBIN MOSIC U3 TNIOCKOCTH (DEPMBI, U UX KPEIUICHHS JTOJHKHBI ObITh
paccuurtansl o dopmyne (18) CIT 16.13330.2017.

15.2 Pacuer y3710B

15.2.1 Henoakpeniuennsie y3isl pepm (cM. pucyHku 25 u 26), cocToslIre U3 ABYTaBPOBOTO Mosica
U IPUMBIKAIOLINX K HEMY 3JIEMEHTOB PELIETKH, CIIEAYET IPOBEPSITh:

- Ha OTTUO yYacTKa IOJIKH TOsICa, KOHTAKTUPYIOIIEH C SJIEMEHTOM PEIIeTKH;

- HECYII[YIO CIIOCOOHOCTh Y4acTKa CTEHKH I105ICa, COOTBETCTBYIOIIETO CXKATOMY 3JIEMEHTY PEIleTKH;

- HECYII[YIO CIIOCOOHOCTH MOTIEPEYHOTO CEUCHHUS T05ICa;

- HECYIIYIO CIIOCOOHOCTH JI€MEHTA PEIIETKH B 30HE MPUMBIKAHUS K TTOSICY;

- IPOYHOCTDH CBAPHBIX IIBOB MPHUKPETUICHUS SJIEMEHTA PEIIETKH K TOSCY.

15.2.2 B HemoAKpeIuIeHHBIX MPUMBIKAaHUAX K IMOSICY MPSMOYTOJIBHOTO THYTOCBApHOTO MPOdUIs B

K-00pa3HbIX ¥ OMOPHBIX y37ax (CM. PUCYHKM 25, a U B) TIPH ¢=15 MM (c - monoBHHa pacCTOsIHUS MEXIY
HOCKaMH 3JIEMEHTOB PEIIETKH) HECYIIYI0 CIIOCOOHOCTD IMOsica Ha OTIHO IMOJIKU CIEAyeT MPOBEPAThH JUIS
Ka)KJ0r0 MPUMBIKAHUS B OT/IEIBHOCTH MO (hopMmyie

4  2DY2
|N|+|M|/%SYC YDRyt2 sinoc * dt/— "Rl (102)

rae N - ycuiine B 3JIEMEHTE PEIIETKH;
M - wusrubamomuii MOMEHT B TIPUMBIKAIONIEM »JJEMEHTEe B TUIOCKOCTH y371a B CEUCHUH,
COBITA/IAIOIIEM C MPUMBIKAIOIIEH MOJKOU MosIca;

Y ¢ - koo dunmenT ycnosuii paboTel, mpuHUMaeMbiii o CIM 16.13330;

Y b - xoad¢umuent, pasubii (1,5-O/Ry), ecnmu nosic cxxar mpu O/Ry>0,5, u 1 - B ocTanbHBIX
CIydasix;
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G - npojonpHOE HANPSHKEHHUE B MTAHEIH I05ICa CO CTOPOHBI PACTSHYTOTO PACcCKOCa;

Ry - pacdeTHOE CONPOTHBIICHHUE CTANIU TIO5ICA;

R yd - pacueTHOE CONPOTUBIICHUE CTATH JIEMEHTA PELIETKH.

15.2.3 B HemoaKpenIeHHbIX TPUMBIKAaHUAX K TOSCY MPSIMOYTOJIFHOTO THYTOCBApHOTO MPOQUIS B
y3nax T-obpa3Horo Tuma (cM. pucyHoK 25, 0), a Takxke B K-00pa3HbIX U ONMOPHBIX y35ax, MpH ¢ > 15 MM
HECYIIYIO CIIOCOOHOCTB 0sICa Ha OTTUO IOJIKU CIIEyeT IPOBEPATH 110 (opmyite

N| +|M|/d,<0,9 Rt +R,4yd
(103)
[Tpu dp=d - mo popmyie
IN| +[Mm| 3 R0 Ryt
+ < —_—
%b=rc| 3vo d sino yad
. (104)

15.2.4 VY3nel depm U3 ABYTAaBPOB C MapajlIeIbHBIMU TpaHSIMU MOJOK (CM. pucyHOkK 26) ciemyet
poBepATH cornacHo 15.2.1, a Takke yUYUThIBATD:

- HECYIIYIO CIIOCOOHOCTh y4acTKa CTEHKH MO05Ca, COOTBETCTBYIOILETO CKaTOMY JIEMEHTY PEILETKHU;

- HECYIIYIO CIIOCOOHOCTH MOMEPEUHOr0 CEUEHUS 1osica Ha C/IBUT.

15.2.5 B cnyyae OZHOCTOPOHHETrO MNPUMBIKAHUS K JIByTaBPOBOMY TOSICY ABYX HIK Oosee
JIByTaBPOBBIX 3JIEMEHTOB PELIETKH C YCHJIMSMM Pa3HbIX 3HAKOB (CM. pUCYyHOK 26, a, 0), a TakXe OJHOro

3JIEMEHTa B OMOPHBIX y3Jax (CM. PUCYHOK 26, B) mpu 9515 MM HECYIIYI0 CIOCOOHOCTH MOJKH IOsica
CJIeTyeT MPOBEPATH AJSl Ka)XXI0r0 MPUMBIKAIOIIEro dJIeMeHTa 1Mo ¢hopMyIie

Rt* [ 2 2 2DY2
N +M / YCYD Yy q) +%+ 2D +Ryd(Aj—Iﬂd) Sl

q) d S|n2 a Sln a
, (105)

rae Y p - koaddunment, onpeaensemslii mo 14.3.2.2.

Wudopmanust 00 N3MEHEHUSX:

Ilynxkm 15.2.6 usmenen c 25 urons 2019 2. - smeHeHue N 1

CM. npedbiOywyro pedakyuro
15.2.6 Hecyuryro crmocoOHOCTh y4acTKa CTEHKH JIBYTaBPOBOTO IOsica MOJ JCWCTBHUEM CIKATOTO
AJIEMEHTA PEIIETKH U3 TIPSIMOYTOJILHOTO THYTOCBAPHOTO MPOQHIIS CIIETYET MPOBEPSTH 10 hopMyIie

N sina/|10 v, vp Ryt (t+td) =1 . (106)

Hecyuryio cmocoOHOCTh yyacTKa CTEHKHM JBYTaBPOBOI'O TOsica TOJ JIEHCTBUEM CKaTOTO
JIBYTaBPOBOTO JIEMEHTA PEIIECTKH CIIEIyeT MPOBEPSTH MO (hopmyrie
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. 2
N sin® a/(1,5 v, 1o Ry ¢, t,) <L 07

rjae tw - ToJIMHA CTeHKU mosica.

15.2.7 Hecymryro cmocoOHOCTh IMOMNEPEYHOTO CEUCHHUs ABYTABPOBOIO IOsica IMOJ BO3JICHCTBHEM
HOTIEPEYHOM CHUJIBI B Y3JI€ CIIEeyeT MPOBEPATH 10 Gpopmyie

Q7o R [A{2—) Dt+(t,+2r) t] }=1 (108)

rae Q - monepeyHas cujia B y3Jie, paBHasi MEHbLIEMY U3 [IPOU3BEACHUN N sino ;

Rs- PaCYCTHOC COMPOTUBIICHUC CABUTY CTAJIU ITOSCA,

x=1/)/1+16{¢*/3¢)

I - paaryc 3aKpyTriaeHus PO mosica.

Wupopmarus 06 H3MEHEHHSX:
Ilynxkm 15.2.8 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOywyro pedakyuro

15.2.8 Hecymyro crmocoOHOCTh JABYTaBPOBOIO 3JIEMEHTA PEIIETKU BOJW3H NMPHUMBIKAHUS K IOSCY
CJICAYET MPOBEPSTH 10 (hopmyJie

N (1+O,05d/t)/(yC Yd Ryd AH)Sl , (109)

rae Y d - Koo duipenT, npuHUMaeMsiii mo 14.3.2.2.

Muoxwurtens y otHomeHust d /t B unciurene dopmynbl (109) mist MPUMBIKAIOIIMX JJIEMEHTOB U3
MPSIMOYTOJIBHOTO THYTOCBAPHOTO MPOGUJIsS CIeAyeT MPUHUMATh B y3Jax:

K-o6pa3noro tuna pasusim 0,14;

omopubIX - 0,06;

T-o6pasuoro Tuna - 0,10.

15.2.9 Ceyenust cBapHBIX IIBOB, MPUKPEIUISIOMIUX JJIEMEHThl PEIIETKH K TOsCY, CIEayeT
MPUHUMATH COOTBETCTBEHHO MPOYHOCTU YYACTKOB (TIOJIOK, CTEHOK) IBYTaBPOBOI'O JIEMEHTA PELIETKH.

15.2.10 B y3nax ¢dep™m, yCHIEHHBIX HAaKJIOHHBIMH IUIAHKaMH (PUCYHOK 27), clieayeT MpOBEpSThH
HECYIIYI0 CIIOCOOHOCTh Y4acTKa CTEHKH JBYTaBPOBOTO MOsICa, COOTBETCTBYIOIIETO DJIEMEHTY PEIICTKH, 0
bopmye

IN[+|MJ/d 527 ¢Y ¢ R ytwd/sin <. (110)
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Pucynox 27 - Y3zen ¢pepmbl, yCHIeHHBIH HAKJIOHHBIMH MIAHKAMH

Kpome Toro, cremyer NpOBEpsTh HECYNIYIO CIHOCOOHOCTh HAKIIOHHBIX ILJIAHOK, OINPEICIsis
JCUCTBYIOIIYI0 HAa HUX CHJIy KaK Pa3sHOCTh MEXKAY YCHJIMEM B DJEMEHTe perieTkdu N u Hecymiel
CIIOCOOHOCTBIO DJIEMEHTA, BEIYMCICHHOM B COOTBETCTBUU ¢ 15.2.8.

15.2.11 ®opmynsl (102) - (105) mnoctpoeHbl Ha JONYIICHHH OJIHOBPEMEHHOTO pPAa3BHTHSI
IUTACTHYHOCTH B TIOJIKE IMOSiCA U KOHTAKTUPYIOMIEM C HEHW y4acTKe CTEHKH IMOJIKA DJIEMEHTA PEIICTKH.
®opmynbl (106), (107), (108) u (110) ocHOBaHBI Ha YHPOIICHHBIX MPEICTABICHHUIX O pabOTe MOSCHOU
CTeHKH B 30He y3na. Pacuer mo dopmyne (109) mpuMbIkaHUN DIIEMEHTOB PEIIETKH W3 THYTOCBAPHBIX
npopuiell JTMMUTHPYET HECYIIYI0 CIIOCOOHOCTh HEMOJAKPEIUICHHBIX Y3JI0B B JIOBOJBHO IITHPOKOM
JMara3oHe MapaMeTPOB, 3HAYUTEIBHO CHIDKAS KOI(PQOHUIIMEHT MCIIOIb30BAHUS CCUCHHS 3THX 3JIEMEHTOB
pELIETKH U TpeOys, TEM CaMbIM, TIOJIKPETIJICHUS TTOJIOK MOSICHBIX JIBYTaBPOB.

15.3 KoncrpyupoBanue

15.3.1 IlpuMbIKaHus BIIEMEHTOB PEIIETKH K IMOoscaM CIeayeT MPOeKTUpoBaTh OechacoOHOUHBIMU
CBapHBIMH.

15.3.2 JIns oGecrnieueHus HecyIieil cnocoOHOCTH y3J10B MOJIKH JABYTaBPOB B MECTE MPUMBIKAHUS K
HUM D3JIEMEHTOB PEIICTKH CIIEAYeT MOAKPEIUIATh MPOJOJBHBIMUA HAKIOHHBIMH TUIAHKAMH (CM. PUCYHOK
27). B Mectax npuMBbIKaHUS SJIEMEHTOB pEIIETKH M3 JBYTAaBpOB, a Takxke B T-00pa3HbIX y3lIax co
CTOMKaMH MpPU HAJMYUHM BEPTUKAIBHBIX (PACOHOK JJIsl KpeIvieHus CBsi3eil TpeOyeTcsl ycTaHOBKA MapHBIX
pebep KEeCTKOCTH.

15.3.3 VYkpynHUTENbHBIE CTHIKM (epM cleayeT MPOeKTHPOBaTh OONTOBBIMH (DIIaHIIEBHIMU: B
YPOBHE CXKATOTO Iosica - Ha OOBIYHBIX, B YPOBHE PACTSHYTOTO IOsICa - HA BBICOKOIIPOYHBIX O0NTax (CM.
12.3).

15.3.4 I'opuzoHTaIbHBIE CBSA3M O (hepMaM ClIeAyeT KPEenUTh K Hapy>KHBIM MOJIKaM IOSICOB.

15.3.5 B coenuHeHnn ¢ KOJOHHAMHU (HAIKOJIOHHHKAMHU) HEOOXOJMMO HCKIIOYATh BEPTUKAIBHBIC
HepeMeleHHs] KOHIIa BEPXHETO Mosica U 00ecreunBaTh €ro rOPU30HTAIBHYIO MTOIBUXKHOCTh Ha BEIMUYUHY
CMEIIECHHUSI OTHOCUTEIBHO OMOPHOTO Y371,
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15.3.6 YrioBsie mBBl Ha "HOCKaxX'" AJIEMEHTOB PEIIECTKH U3 THYTOCBapHBIX Ipoduiei npu t >S5 mm
CJICAYET BBITIOJHSTD C MPEIBAPUTEIIBHOM MOATOTOBKONH KPOMOK (pUCyHOK 28).

Wndopmarus 06 H3MEHEHHSX:

Ilynxkm 15.3.7 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOywyro pedaKkyuro
15.3.7 PaccrossHHme MeXIy MONEPEYHBIMU IIIBAMH Ha IIOJKaxX TOSICOB (y HOCKOB 3JIEMEHTOB
peUIeTKN) ciieayeT IPUHUMATh HE MEHee:
5 MM - B OIIOPHBIX Y3JIaX U CTHIKOBBIX Y3JIaX CXKATOrO M0sCa;
20 MM - B OCTaJIbHBIX CITy4asx (CM. g Ha pUcyHke 27).

A

€
- T -»
)Z;, ” 2-Sni
a B S, MM
35°-45° 90° 2-3
46°-60° 75° 3-4
61°-90° 55° 3-5

Pucynok 28 — [leTaib HPpHBAPKH «HOCKOB)» HYTOCBapHBIX Npodu.iei

16 KoHcTpyKIIMM U3 KPYIJIBIX TPYO

16.1 O0Me moJI0KeHus

16.1.1 PemeruaTble KOHCTPYKIMU M3 TPYO ClieyeT MPOEKTHPOBATH C HEMOCPEICTBEHHbIMH (0e3
(acoHOK) CBapHBIMH COEAMHEHUSMU CTEp>KHEH B y3JllaxX, MpelycMaTpuBasi BbIMOJIHEHHE (PUTypHOU pe3ku
U pa3JieNIki KPOMOK TpYO JUIs TaKUX COCMHEHUH Ha CIeUaIbHBIX Ta30pe3aTesIbHbIX MAITHHAX.

16.1.2 B pemeryaThlx KOHCTPYKLHUSAX, OCOOCHHO IpPH SKCIUIyaTallUd MX B arpecCUBHON cpeje,
CJIeTyeT BBIMOJIHATH U3 TPYO Kak cxaTble, TaK U PacTSIHYThI€ CTEP)KHHU, IIPU 3TOM Haubosiee HarpyKeHHbIE
(cxaTeie - mpu THOKOCTH HE Ooiyee 60) BBIMONHATH M3 CTaiU ¢ mpenenoM Tekydectu 440 MIla (4500
Krc/cm %) u 6onee.

16.2 Pacuer
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16.2.1 Ilpu pacueTe CBapHBIX CTBIKOBBIX COCIMHEHHH TPyOdYaThIX SJEMEHTOB TPH CBapke 0e3

HOJKJIAJHOTO KOJIbI[A CIIEAYET BBOAWTH KOd(pdUIMEHT ycimoBuii padotel | we=0,75, a coeauHeHHi
BIIPUTHIK (TaBPOBBIX) C YIJIOM pacKpbIThs 1Ba Oosee 30° (paccUMThIBAEMBIX KaK CTHIKOBBIC) TPU CBAapKe

6e3 moaBapku kopHs - ¥ we=0,85.

16.2.2 PacueTHble IIMHBI | ¢f DIIEMEHTOB pelIeT4aThix KOHCTPYKIUN U3 TpyO ¢ GecdhacoHOYHBIMU
y3JaMH, 32 UCKIIFOUEHUEM 3JIEMEHTOB MIEPEKPECTHON PEMICTKH, CIeIyeT IPUHUMATH 110 Tabnuue 46.

Taoauma 46
Hamnpanenue npo1oinbHOT0 U3ruda PacuetHast ;uyinHa | ef
OSICOB, POYHX DJIEMEHTOB PEIICTKH
OIOPHBIX oe3 CO CILTIOIIMBAHUEM KOHIIOB
PacKOCOB M | CILTIOIIMBAHUS OJIHOT'O WU JBYX B
OIIOPHBIX KOHIIOB JIBYX B Pa3HbIX OJTHOH
CTOCK IJIOCKOCTSX IJIOCKOCTH
B mockoctu pererku / 0,851 0,91 0,951
B nanpasienuu, nepneHuKyIsspHOM I1 0,85 I 09 | 0,95 |
K IJIOCKOCTH PEIIETKH (M3 IIOCKOCTH
pEIIeTKH)

Ipumeuanue - B HacTosIICH TaOIHIIE TPUHSITHI CIEAYIOMNE 0003HAYCHUS
| - reomeTpudeckas [uiMHa JIeMeHTa (PACCTOSIHUE MEXKY IICHTPAaMH y3JI0B);
| 1 - paccTosiHuEe MEX/Ty y37aMH, 3aKPETJICHHBIMHA OT CMEIICHHS U3 TUIOCKOCTH PEIIETKH.

16.2.3 Pacuer Ha MPOYHOCTH INEMEHTOB U3 TPYO AuaMeTpoM D U TONIMIMHOIM t CO CIUTIOIIEHHBIMH
KOHIIAMH, TOJIBEP)KEHHBIX IICHTPAIBLHOMY C)KATHIO, CIIEAyeT BBINONHATE 1o ¢opmyne (5) CII
16.13330.2017 ¢ yuerom koapdurpenTa Y ct, OIpenensieMoro:

a) Ipu CBOOOJHOM (POPMHUPOBAHUH MEPEXOAHOTO YUaCTKa OT KPYTJIOTO CEYEHUS K CIUTIOIIEHHOMY
(c HemIaBHBIM MEPEX0JI0M) o popMyIie

Y «=1-0,015D/t, (111)

Ho He 6oinee 0,7 u He menee 0,3;

0) mpu TpUHYAUTETHHOM (OPMUPOBAHUM TEPEXOJHOTO ydYacTKa [C IUIaBHBIM IMEpPEXOJOoM Ha
nuHe (2,5-3) D] mo dhopmyne

Y «=1,3-0,015D/t, (112)

HO He Ooiee 1,0 u He menee 0.4.
16.2.4 PacueT cBapHBIX CTBIKOBBIX COEIUHEHHUI 3JIEMEHTOB U3 TPyO Ha IIEHTPaIbHOE PACTSKEHHE
WIN C)KaTHe CIIeTyeT MPOU3BOJUTH MO (opMmyJie

N/(TD mtR wyY we) =1, (113)

rae Dm - cpeanuii (paBHBIN MoJlycyMMe Hapy>KHOTO ¥ BHYTPEHHET0) TUaMETp TPYyObl ¢ MEHbIIEH
TOJIITUHON CTCHKH;
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{ - HauMeHbIIasA TONIIMHA CTEHKH COSIMHSIEMbBIX TPY6,

Rwy # Y we - pacueTHoe COMpOTHBIIEHHE U KOIP(PUIIMEHT YCIOBHHA pabOThI CBAPHOTO CTHIKOBOTO
COGIMHEHUS! COOTBETCTBEHHO, TPUHUMAEMBI B COOTBETCTBUU € 16.2.1.

Pacuer CBapHBIX CTBIKOBBIX COEJIMHEHHH HE TpeOyeTcs BBINOJHATH B CiIy4ae CBapKH Ha
MOJKIIAIHBIX KOJbIIAX C MPUMEHEHHEM CBapodHbIX MaTtepuanoB mo CIM 16.13330 u dQusmgeckoro
KOHTPOJISI KAUeCTBA PACTAHYTHIX IIBOB.

16.2.5 Pacuer cBapHBIX COCIMHEHHN B MPHUKPEIUICHUSIX 3JIEMEHTOB U3 TPYO BIPHUTHIK K IPYTHM
netansaMm (pucyHok 29) ¢ NWIMHAPUYECKON WM TUIOCKOM TOBEPXHOCTHIO (TOJIOBHBIM JIE€TalsIM) IPH
NEMCTBUU MPOIOTBHOM cHiIbl N ciielyeT BBITOIHSATH 110 (JOpMyJIaM:

N <085 (S +S) 11

N=2S wn; (115)

N=2S w, (116)

rae Swh M Swt - Hecymiasi CriocOOHOCTh MATOYHOW W HOCKOBOW YacTell COOTBETCTBEHHO CBAPHOTO
mBa (YacTel IBa, OTHOCSIIMXCS K IMOJIOBHHE CEYCHHS PAacKoca CO CTOPOHBI, OCTPOTO M TYIIOTO YIJIOB
COOTBETCTBEHHO II€PECEUYCHUs] OCH TpPyObl C MOBEPXHOCTHIO TOJIOBHOM [eTajM), OmpeaesseMas II0
dbopmynam:

Swh:("d lian Ruy Yue +Ks b R/vd) Ve (117)
Swtz(td lvat I%/vy Yue K L RNd) Ve , (118)

3nech Rwy - pacdyeTHOE COMPOTHBICHHE CBAPHOTO CTHIKOBOTO COCAMHEHMSI PACTSHKEHUIO WITU
CXKaTHIO0, TpUHUMaeMoe B cootBeTcTBuU ¢ Cl1 16.13330;

R wd - Menbiiee u3 nByx 3nadeHuit: 0,7 R wiumm R wz;

Rwf 1 Rw; - pacyeTHbIe COPOTUBIIEHUS YTIOBOTO IIBa Cpe3y (YCIOBHOMY) IO METAJUTy IIBa U TO
METaJuly TPaHHUILIbl CIUIaBIEHHUS! COOTBETCTBEHHO;

td - TONIIMHA CTEHKU MPUKPETIIIEMON TPYOBI;

Kt - kareT (BbICOTA) YTJIOBOTO IIIBA;

lwah ¥ lwat - cCyMMapHble IJIHHBI yYaCTKOB IIIBa, PAaCCMAaTPHBAEMBIX KaK CTHIKOBBIC INBBI, B
"naToyHor" ¥ "HOCKOBOMH" YacTgX IIIBa COOTBETCTBEHHO;

lwth ¥ lwk - CymMMapHbBIC IJIHHBI y4YacTKOB IIIBA, PACCMaTPUBAE€MBIX KaK YIJIOBBIC IIIBBI, B
"maTouHoi" B "HOCKOBOM'" 4acTAX IIBa COOTBETCTBEHHO;

Y we - koaddummeHt ycimoBuii pabOTHI CBAPHOTO COEAWHCHHS BIPHUTHIK, MPUHUMAeMbI B
coorBercTBUH ¢ 16.2.1.

B kauecTBe yrJIOBBIX LIBOB CJIEIyET pacCMaTPUBATh:

a) IpU pe3Ke KOHIa MpUKperuisieMon TpyObl 6e3 ckoca KPOMKH (CM. pUCYHOK 29, B) - yYacTKH

1IBa, Ul KOTOPBIX YIOJl PACKpBITHS ILIBA 9, omnpexnensieMbii o dopmyne (119), cocraBnser menee 30°
nim 6oiee 60°;
0) mpu pe3ke KOHIA MPHUKPEIUIIEMOH TPyObl CO CKOCOM KPOMKH IIOJl MOCTOSIHHBIM WJIH
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nepeMeHHBIM yriioM @ (cm. pucyHok 29, T U 1) - yY4acTKH, ISl KOTOPBIX 3HadeHue 0, BHIYMCIEHHOE IO
dopmyne (119), cocrarmsier Menee 15° wim 6osee 60°;

B) MpHU Pe3Ke KOHIIA MPUKPETUIIeMOi TPyObl (hpe3ort (cM. pucyHOK 29, €), a TakKe B COCTUHECHUSIX
C MPOMYCKOM MPUKPEIIIEMON TPyObl Yepe3 OTBEpCTUE B TOJIOBHOI JIeTalu - BCIO AJIMHY I1IBa;

I) MpU TEPEeceYeHHH PaCKOCOB MEXIy COO0OM, eciaM paccMaTpUBaeTCs MPHUKPEIICHUE
"mpornyiieHHoro" (He IpepBaHHOIO Ha JIMHUM IIepecedeHus) packoca K apyromy ('mpepBaHHomy"), -
BCIO JUIMHY Y4acTKa B3aMMHOTO IepECeueHus: PacKOCOB.

OcTranbHbIC Y4aCTKHU HIBa CIACAYCT paCCMaTpUBATh KaK CTHIKOBBIC IIBBI.

Vron 0 CIIeZyeT ONpeAeIsATh 1Mo GpopmyIie

9 =arcsin ( BrnSi” g +C0S <COS (g X Vm) (119)

rae B w=dw/D - orHomenne BHYTPEHHET0 JMaMeTpa MPHUKPEIiseMoil TpyObl K HapyKHOMY

JMaMeTpy TOJIOBHOW JeTau (MpU NPUKPEIUIEHUH K MIJIOCKON ITOBEPXHOCTHU p m=0);

® 4 - yrmoBas KoopAMHATA MPUKpEIUISEMOW TPYyObl Ui paccMaTpUBAaeMOW TOYKH IIBa,
OTCUUTBIBaeMas OT "HOCKOBOH" oOpa3yroieil.

[Monuyro iy "mstodnoil” |wh 1 "HockoBOR" |wt acTeil mBa cieayeT onmpenesaTh Mo rpaguky
pucyHKka 30, a OTHOCUTEJBHYIO JIMHY Y4acTKOB yriioBoro mBa | wi/lwh 1 lwi/l wt - mo rpadukam pucyHka
31.

JITMHBI y4aCTKOB CTHIKOBOTO 11Ba PaBHBIL: | wah=l wh-1wih, | wat=l wt-l wit.
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a — pa3BepTKa NpHKperiaeMoi Tpybsl (4 — HOcoK; B — 60pT; C — naTKa); 6 — 3MOpa YIiia packpsiTHS CBAPHOTO

HiBa INPpH PE3KE 6¢3 ckoca KPOMKH; 6 — CCYCHMA IUBa NPH PC3KC 6c3 ckoca KPOMKH; & — TO XK€, CO CKOCOM KPOMKH TOJX

NOCTOSIHHKIM YTIIOM ®;  — TO e, CO CKOCOM KPOMKH TIOJ NEpEMEHHRIM YTIIOM ; e — TO %e, dpesoit
Pucynox 29 — CxeMbl ceyeHH I CBapHOIo WIBA B Y3JIOBOM COeAMHEHHH ABYX TPYO
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Pucynok 30 —T'padpuxu qas onpeneseHus NoJHON AAHHBI «OATOYHOTO» lyjy H «HOCKOBOTOY byt
Y4acTKOB CBapHOIo MIBa B COeAHHEHHH ABYX TPYO

Y x-gg; o 25° 75°
90° \ 0* o-90° 5% 6) o182
buge |7 7 ‘ 30
it 08 \Y U\ y Lw_’z y4
\ A /| wi 08
g R} \e0° NG 4 '
152 N“ﬁ 06 0° 59
L » o A - AL LL
o4 | N \ ‘;‘10 ﬂff/ B ‘150 q::{j‘}’ %/
02 A 0v I\ SO T ISt T 171 erse
i Lr4580
50° 90°..4 & *307 [ / g0°
1102 03] 6+ 05106(07108]29 7 7‘”’ .
02 0 T @ 83 as 63 08| 0] oranL 7| 2~
b w2 ’
04 o = 159 00 » 92 '500 k{ ;g’
— " £r90° 160" —
08 '_-\ 5 % ] T 15° ]
1 Z‘; > o,# ,‘ ld'“ 30’
L 11 7 s
Lgp | 08 \ s g 825 0¢ A AE
Ay 1 hh) bwpn A
wh) 0§

a — 6e3 ckoca KPOMKH; 6 ~ CO CKOCOM KPOMKH
Pucynok 31 — Tpaduxu aas onpenenenus kodpduuuentos bym / lvn v Lysi / by ipu pesxe Tpy6

16.2.6 Pacuer y3na pemeryaToil TpyOuaTOM KOHCTPYKIMH (IUIOCKOM HIJIM MPOCTPAHCTBEHHOU
dbepMbl), COCTOSIIETrO U3 OJHOTO (PUCYHOK 32, O, U B) HE MPEPHIBAIOIIETOCS B y3Jie TPYOUaTOro J1eMeHTa,

C TOHKOCTEHHOCTBIO (6:D/t) He menee 20 u He Oonee 60, UM N MPUMBIKAIOMINX JIEMEHTOB (PUCYHOK
33), Ha MecTHBIH M3THO (POMSATHE) CTEHKHU IOsica CIEeIyeT MPOU3BOIUTH JI MPUMBIKAHUS KaXKOTO

(J-ro) snemenra (d jZO,ZD) IIPY BCEX PAaCUETHBIX COUCTAHMAX YCHIIMH B 3JI€MEHTAaX y37a 1o (popmyam:
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n

Z g i Nj sina;/y; /(YDj Vri 5)51 _
i=1 : j=1,...,n;(120)

|Nj\ sinuj/(wj 25)51 2

rac 1- HOMCEDP IIPUMBIKAIOMIETO 3JICMCHTA,
j - HOMEp pacCMaTpuBacMoOro IpUMBIKAIOMIETO 3JICMCHTA,

Ni, Nj - ycuine B NPHUMBIKAIOIIEM 3JIEMEHTE, IIPUHUMaeMoe ¢ ydyeroM 3Haka ("tuiroc" opu
i s
pacTsLKeHUH, "MUHYC" IPU CKATUH);

K - xoadduimenrt, npu i = j onpeaensemplii 1o Gopmyiie

g, LM,

i N o
Y4 Njl, sina;

npu i?fj Hi=1.

Baece Y 4 - ko3 GdUIMEHT BIWSHHS 3HAKA YCHIHMS B PAacCMAaTPUBAEMOM IPUMBIKAIOIIEM
3JIeMeHTe, NpuHUMaeMblil paBHbIM 0,8 nipu pactskeHuu U 1,0 - B ocTanbHBIX Cayvasx;

l;j - naMHA ydYacTka TPUMBIKAHHS PAacCMATPUBACMOTO BJEMEHTa (Uil TPyOUaThIX SIEMEHTOB
| ;j=dj/sin O);

Y 2z - ko3DOHIHEHT BIUSHAS [UIMHBI TPUMBIKAHHUS PAacCMATPHUBAEMOTO 3JIEMEHTA, LIS
HEIMJIMHJIPUYECKUX IPUMBIKaHUHN onpesensieMblil o popmyiie

i, tih
Vi~ anb)

JUTSE IIATHHAPHYIECKUX puMbIkanuii (Tpy0) Y ¢i=1;
bi nm bj - mmprHa npumbIkaromero snementa (s Tpyoyaroro snemenTa b i=di wim bj=dj);
S - xapakTepHucTHKa HeCyIlIei cnocoOHOCTH Tosica, onpeaensemMas o popmyie

_ 2
$=13(1+0,02 §) t Ry Ye £ (122)

371ECh 0=D/t - TOHKOCTEHHOCTH mosica;

Y bj - KO PUIMEHT BIMSIHHUS TPOJOIBHON CHIIBI B MOSCE, ONMPENEISEMBI TIPH CKATHH B TIOSCE
o ¢popmyIe

_ 2
¥p;=1-05(F/AR,) 129)
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B OCTaIBHBIX ciydasx | pj=1;
31eck Fj - mpopoibHast cuia B Mosice CO CTOPOHBI PACTSHYTOIO JIEMEHTA PEUIeTKY;

Y1 - Ko3(pUIHMEHT BIUSHUS TOAKPEIUICHUS CTEHKH I0sca B y3JIe TOMEPEYHBIMH pebpamu,
nuadparMamMu ¥ T.I., OIPUHUMAaeMblii paBHBIM 1,25 mpu pacroyiokeHHH MOJKPEIUIsiomero pebpa B
npejesiax yyacTKa pacCMaTpuBaeMOro MIPUMBIKAHUS U 1 - B OCTANIbHBIX CIIy4asX;

€j - KO3 PUIMEHT BIUSHKS PACIIONOKEHHS KAKIOTO M3 CMEXHBIX MPHUMBIKAIOIINX 3JIEMEHTOB 10
OTHOILIEHHIO K paccMaTpUBaeMoMy (j-My), OompeessieMblii o Tabauvue 47,

npu 170 & =1, vi=arcsin B wi,

npu Bi<0,7 wi=105Bi (Bi cm. Tabanuy 47),

npu Bi>0,7 v =1,05 Bi (1+o,15[3?
Bwi:bwi/D;

bwi - mMpuHa OXBaTa MOsica MPUMBIKAIOIIMM JJIEMEHTOM MEXKIY KPOMKaMH CBApHOrO miBa (IIpH

Bi<o7 Bwi:Bi, npu B>0,7 b wi=b i-t gi).

a — K-o6pasusiii; 6 — X-o6pa3Helif; ¢ — onopHkiit
Pucynox 32 — Y3nsl ¢pepM B3 KPYTJbix TPYO
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A- nsAtka; B — 6opt: C— HOCOK
PucyHok 33 — Y3ea npocrpancTBeHHOI peuieT4aTol KOHCTPYKIHH B3 TPYO

Taoaumna 47
Pacrnionoskenne ocu CMEKHOTO Tun Sij &j
MPUMBIKAIOIIETO AJIEMEHTA OTHOCUTENIBHO | Yy371a
OCH PacCMaTpUBaEMOI0
C TO}i 7K€ CTOpOHBI Tosica K - 1,34 (1_,_ 0,028 )
~ 1+0,045
% <c ..
C npoTUBOMNOJIOKHOW CTOPOHBI MOsCA X 0<sii<D 0032( 5 ) 3%( 1+0,028 )
2D J1 1+5.48;+5,6p
>D 0

IMpumeuanue - B HacTOsIICH TaOIMIIE TIPUHATHI CIEAYIOIINE 0003HAYCHUS (CM. PUCYHOK 32):
g ij - HAaMEHbIIIee PACCTOSTHUE BJIOJIb OCH TOsICAa MEXKIY CBAPHBIMU IIIBAMH, TPUKPETUISIONUMH K
MOSICY pacCMaTPUBAEMBIN U CMEXHBIN 3JIEMEHTHI PEIIETKH (ITPOIO0TBHBIN MPOCBET):

D D i -
gj:( 0 +aj)(ctg a; +ctg aj)—?( siElai + SiEJaJ- )
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Sij - paCCTOsIHUE BOOJb MOsACAa MCKIY 60pTaMI/I paccMaTpuBacMOIro 1 CMEXHOI'O IIPUMBIKAIOIIUX

OJICMCHTOB:
D D
Sj=( > Vl—ﬁgvi +aj)ctg ai+( > v 1B +Gj)0t9 o

Bi=bi/D - oTHOLIECHNE MUPUHBI IPUMBIKAHHS CMEXKHOTO SIEMEHTA K JUaMeTpy Hosca (s TpyOoUaThix
snementos B i=bi/D).

3uauenus (ij caemyer IpUHUMATh PABHBIMU:

npu ¢iji<0 Cij=0,6;
mpn 0<Q <D G=1-04(1-g;/D) .
npu g ij=D Cij=1.

16.2.7 Hecyuiyto cmiocoOHOCTh CTEHKH TPyOYaThIX JIEMEHTOB PEIICTKH BOJIW3U MPUMBIKAHUS K
HOSICY CJIEyET MPOBEPSTH IO PopmyIie

N(1+z 5)
RyaAy =
YcYdYedRyd
’  (124)
rme & - kosddunment, npurmMaemsit pasabiM: 0,008 - s packocos B K-00pasHbIX y3max, mpu
pacyeTe TNPHUMBIKAHUM KOTOpPBIX 3Ha4YeHHE KOdPPHUIMEHTa g ij, omnpeaensiemoro mno Tabavue 47,
cocrasisieT meHee 0,85; 0,015 - B ocTanbHbBIX clydasx;
Y 0 - xoaddumment ycmoBuit pabGoTHl, NpuHEMaeMblii paBHBIM: 0,85 - JUIS JIIEMEHTOB,

nepeceKkaroIuxcs B y3Jie ¢ JByMsS JIPYT'MMHU 3J€MEHTaMM, MMEIOLIMMM pPa3Hble 3HAaKM ycwiuid; 1 - B
OCTaJIbHBIX CITyyasix.

16.2.8 Tlpu moakperuieHnu CTEHKU Mosica B y3i€ (B MecTaX NPHUMBIKaHHS paccMaTpUBaeMOro
IPUMBIKAIOIET0 3JI€MEHTa) MpUIIeraoieil 1 NpUBapeHHON K MOsACY HAKJIaJKOM TOIIMHON ta BMecTO Ry
B dopmyne (122) cremyer mpUHUMATh PacYeTHOE CONMPOTHBIICHHE MaTepHaia HaKIaJKu Rya, BMECTO t -
NPUBEJICHHYIO TONIIUHY tef, MPHHUMAEMYIO PaBHOM: IJIsi PACTSHYTHIX MPUMBIKAIOIIUX AJIEMEHTOB {a, HO
He 0oiee 1,5t; mast cKaThIX - T maxt0,25t min, T€e tmax - OoabmIast, a t min - MEHbBIIIASA U3 TOIIINH t U 4.

16.2.9 IIpo4HOCTH CBapHBIX IIBOB B CIIy4ae pe3Ku TPYO CO CKOCOM KPOMKHU CIEAyeT MPOBEPSITH MO
bopmyne

1,05N
—<1
ARy , (125)

rae Rwy - pacyeTHOE CONMPOTUBIECHUE CBAPHOIO CTHIKOBOI'O COEIUHEHMs, mpuHUMaemoe mo Cll
16.13330.

16.2.10 B cnyuae, eciiu paccMaTpyuBaeMblid 3JIEMEHT PEIIETKH IMEPECEKAeTCsl B 30HE y3Ja ¢ m
CMEXHBIMU dJIeMEHTaMU (PUCYHOK 34), pacroIOKEHHBIMU B TOW ke TIOCKOCTH npumbikanus (O = 0),

N; sina;=N; sina;

BMECTO } B dpopmynax (120) u (121) ciemyer NpUHMMATH NPUBEIEHHOE ycUIHe P efj,

10.03.2025 Cuctema TAPAHT 142/251


https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0

Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

omnpezenseMoe 1o gpopmyie

m
P.=P+X" . &P
rie Pki - 3HaueHus P amd KaxIoro M3 CMEXHBIX JJIEMEHTOB, IE€PECEKAOLINXCS C
paccMaTpuBaeMbIM (j-M);
g ki - JO0Ji1 IepUMEeTpa CEYEHUS CMEXKHOIO »HJIEMEHTa, COOTBETCTBYIOIAS YYacTKy €ro

nepeceyeHmsl ¢ pacCMaTpUBACMbIM (U151 TPyOUaThIX JIEMEHTOB ékJ:I kil td );
3pech lkj, dk - mIMHA ydyacTKa NepuUMeTpa CEYEHHs CMEXKHOIO 3JIEMEHTa, COOTBETCTBYIOLIAs
IIEPECCUCHUIO C PACCMATPUBAEMbIM, U HAPYKHBIH IUAMETP CMEKHOIO 3JIEMEHTa COOTBETCTBEHHO.

Ecnu cBapHOil OB He OXBaTBHIBAET BCEro NMEPHMETPAa CMEKHOTO 3JieMeHTa (pucyHOK 34, 0), To

§ kj CJIEyeT IPUHUMATh PAaBHBIM

Lj/(zazl kw)

2&:1 i(W

rac - CyMMa Y4YaCTKOB ICPUMCTPa CMECKHOI'O 3JICMCHTA, COOTBECTCTBYIOIIUX Yy4YaCTKaM
HaJIOKCHUS CBAPHBIX HIBOB.

Eciu Yy ODJEMCHTA PCHICTKH, ICPECCKAOUICTOCd C APYrMMHU B 30HC Yy3Jia, IPUBApKa K IMOACY

OTCYTCTBYET WJIM Maja (?; p<0,25, rne Ep - noms nepuMeTpa CEeYeHMsI IJIEMEHTAa, COOTBETCTBYIOLIAs
YUYacTKy €ro NpHUBapKH K IOsCYy), TO AEHCTBUE TAKOTO 3JIEMEHTA Ha IOSC HE CIeAyeT YyYWThIBaTh, T.€.
sHauenne Pj wim P mis wero B dopmyny (120) He mOACTaBIATH, a TMOJHOCTBIO paCHpeaCsTh

& P

,I(O6aBJ'ICHI/ICM Kj MCKAY CMCKHBIMHA 3JICMCHTAMU.
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Aemano mpylsr &

Xpet, ) L TIN

2
L homlyt
LA AR T

a — ¢ nByMs aneMeHTamu pewetkH (I — passeprka Tpy6s1 1; II-pascprka TpyObI 2); 6 — ¢ TpeMs MEMEHTaMH
peleTkH (Co CIUTIOMBAHUEM CTOMKH); / — «TIPEPBAHHBIIT» 3NE€MEHT PELUETKH; 2 — «IPONYILEHHBI) 31IEMEHT
peleTKH; 3 — y4acTOK B3aHMHOr0 NEPECEHEHHUA IEMEHTOB PEIISTKH
Pucynok 34 — bechacoHouHbBI€e Y3JIBI C epeceyeHHeM 3JIEMEHTOB peleTKH MeXAy co6oii

16.2.11 Jlns Kaxaoro sJIeMEHTa PEIIETKH, MEepeceKarollerocs B y3j€ C JIPYIrMMH 3JIEMEHTaMH,
CJIeZlyeT MPOBEPATH COBOKYITHYIO IMPOYHOCTh CTEHOK BCEX 3JEMEHTOB (Tosica U PELIETKH), ¢ KOTOPhIMU
HepeceKaeTcs paccCMaTpUBaEMbIil AJIEMEHT, 10 (hopMyJIe

SpiYDpV piSp

sinec...
Pl ,(127)

NJSJ.,S'YdJ E(Fl) =1

rrae Nj - ycunme B paccMaTpuBaeMOM 3JIEMEHTE;
Sp - XapakTepuCTHKa Hecylled CIOCOOHOCTH KaXIOrO M3 TOJIOBHBIX (MIPAIOLIMX POJb MOSACA)
JJIEMEHTOB (TOsica W CMEXHBIX DJEMEHTOB pEIIETKH, IEePECEKAONINXCs C paccMaTpUBaEMbIM),

onpenenseMas o dopmyne (122), B KOTOPOH B KauecTBE 5, t 1 Ry NMpUHUMAIOTCS COOTBETCTBYIOIIHE
XapaKTEPUCTUKU FOJIOBHOTO AJIEMEHTA;

Y pp - KO3 GUIMEHT BIUSHUS POIOIBHON CHIIBI B KaXOM TOJOBHOM BJIEMEHTE, OMPEIEIACMBbIit
o dopmyne (123), B kotopoii B kayectBe F, A 1 Ry NpuHUMAIOTCS COOTBETCTBYIONIHE XapaKTCPUCTHKH

10.03.2025 Cuctema TAPAHT 144/251



Csop npasun CIT 294.1325800.2017 "Konctpykuuu cransable. [IpaBuna npoekTiupoBanus” (YTB. IPUKA30M. ..

TOJIOBHOI'O 2JICMCHTA,

&pj - JI0JIsl TIepUMETpa CEYEeHHs] PacCMaTpUBAEMOIO 3JEMEHTa, COOTBETCTBYIOIIAS JIMHUU €ro
MEePECEUYCHMS C KaKIbIM FOJIOBHBIM 3JIEMEHTOM, OTpeerseMas o Gpopmyie

S pi=l pil (T8l ),
31ech |pj - JUIMHA y4yacTKa MepUMETpa CEUYCHHUSI PAaCCMATPHUBACMOTO 3JIEMEHTa, COOTBETCTBYHOIIAS
JIMHUHN nepecequHﬂ C I'OJIOBHBIM BJIeMeHTOM;

V pj - yroa mojyoxBara KaXKIOrO TOJOBHOIO 3JIEMEHTA IPUMBIKAHHEM paccMaTpHBacMOro
3JIEMEHTA, OIIpeIeTIsAeMbIii 10 popmyie

Y yi=arc sin (bwi/D p);

34€Ch D p- Hap}I)KHHﬁ JAUAMCTP I'OJIOBHOI'O 3JICMCHTA,

0O ,j - yros mpuMBIKaHUS. PaCCMaTPUBAEMOTO JIEMEHTA K KaKJIOMY TOJIOBHOMY DJIEMEHTY.
16.3 KoncrpynpoBanue

16.3.1 TonmuHy CTEHOK TPyO, MPUMEHSEMBIX ISl OCHOBHBIX HECYIIUX JIEMEHTOB KOHCTPYKIIHA
(TOSICOB M OIOPHBIX PACKOCOB, BETBEH KOJIOHH M T.II.) CJIEAYyeT NPUHUMATh HE ME€Hee 3 MM, JJIsl IPOYUX -
HE MeHee 2,5 MM.

16.3.2 Tlpu HemocpencTBeHHBIX (0Oec(hacOHOUHBIX) COCAMHEHUSX B Y3JIaX TOHKOCTEHHOCTH 0
MOSICOB CJIelyeT MpPUHUMATh He OoJee 3HAUYeHUU, MPUBENEHHBIX B Tabnuue 48, TOHKOCTEHHOCTH
MPUMBIKAIOIINX JJIEMEHTOB - MaKCHUMAallbHOM, HO He Ooliee 3HA4YeHWil, MPUBEICHHBIX B Tabmuie 48.
TonmmHy CTEHOK MPUMBIKAIOIINX JICMEHTOB CJICyeT MPHHUMATH HE OOJIBIIE TOIIIUHBI CTEHOK TIOSICOB.

Ta6aumna 48
IIpenen Texyuectn ctamu R yn, MITa (krc/cm 2) TOHKOCTEHHOCTH
nosico 0=D/t MIPUMBIKAIOIINX 3JIEMEHTOB
0 g=d/tg
CKATBIX PacTAHYTBIX

Jlo 295 (3000) 30 90 90
Cg. 295 (3000) 1o 390 (4000) 35 80 90
Cg. 390 (4000) 40 70 90
IIpumeyanus
1 Yka3aHHbBIe B HACTOSAMIEH TAONHUIIE 3HAYEHUS O JUIS OSACOB ABISAIOTCS OPUEHTUPOBOYHBIMU M HE
UCKITIOYAIOT HEOOXOAMMOCTH MPOBEPKH MPOYHOCTH y3JIOB.
2 JInst cKaThIX IPUMBIKAIOIIMX SJIEMEHTOB PH YKAa3aHHBIX B HACTOSIIEH TaO/MIIE 3HAYEHUAX O § He
TpeOyeTcst MPOBEPKH UX CTEHOK HA MECTHYIO YCTONYHUBOCTb.

16.3.3 Ilpu OechacoHOUYHBIX y371ax TUAMETPHI TPYO PEIIETKH CielyeT NPUHUMATh PaBHBIMU He
menee 0,3 quameTpa 1moscoB U He OoJiee JuamMeTpa MmosCoB.
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17 ®epmbl ¢ MOsICAMM U3 MIUPOKONOJIOYHBIX TABPOB M NMEPEKPECTHOM pelieTKOoi U3 OUHOYHBIX
Yr0JIKOB

17.1 O0uIme moJa0KeHus

17.1.1 Ha pwucyHke 35 mpexacraBieHa ¢epma ¢ MmosicaMd M3 LIMPOKOIIOJOYHBIX TaBPOB H
NEPEKPECTHON pEIIeTKON W3 OAMHOYHBIX PAaBHOIOJOYHBIX YTOJIKOB JUISl MOKPBITUM MPOU3BOJCTBEHHBIX
3IaHUMN.

-
A =15% i=15% (4)
h e —— ——
|
0,24 |
— L=18.24 u 30m i

Pucynox 35 — Cxema u y3en ¢epmsl

17.1.2 OcoOEHHOCTh METOAMKH pacyeTa pPacKOCOB NEPEKPECTHOW PEMIeTKH W3 OJWHOYHBIX
YTOJIKOB AJisi (hepM ¢ mosicaMH U3 HMIMPOKOMOJIOYHBIX TaBPOB 3aKJIIOYAETCS B TOM, YTO pacueTHas IJIMHA
CKAaTOro packoca M3 IUIOCKOCTH (epMbl OINpeAenseTcss Kak JUIsl LEHTPalbHO CKAaTOTO CTEPXKHS C
IIPOMEXYTOUYHON yIpPYrol ONOpOM ¢ YY4ETOM BHELEHTPEHHOCTU MEpEeAadd YCWIMS B MOANEPKUBAOLIEM
packoce. [Tockonpky mpu paboTe B MEPEKPECTHOM PEIIETKE CKATOTO PacKoca ¢ PacTSIHYTHIM (OCHOBHOM
cilydai) coOCTBEHHBI NPOTrMO PacTSIHYTOro packoca M3 IUIOCKOCTH (epMbl (0e3 yueTa COBMECTHOM
paboThl pacKoCOB) HANpaBJ€H B Ty € CTOPOHY, YTO W CXKATOrO, BIUSHUE PACTSHYTOTO pacKoca Kak
HOJEP/KUBAIOIIETO CTEP’KHS YMEHBIIAETCSI. JTO MPOSBISAETCS B YBEIIMYEHUHN PACUETHON JJIMHBI CKAaTOTO
packoca mnepekpecTHOM pemeTku. IIpemrycmarpuBaeTcsi, 4TO pacKOChl MMEIOT PaBHBbIE JJIMHBI, a Y3el
NIEPECEUCHMSI IEIUT UX MOIO0JIaM.

17.2 Pac4yeT 3J71eMEeHTOB pellIeTKH

17.2.1 Pacuer cxaThix packocoB npousBogutcs no dopmyne (7) CIT 16.13330.2017 ¢ yderom

koadpunuenra ¥ ¢=0,75.
PacuerHass JuuHa lef C)KATOrO packoca B INIOCKOCTH (DEPMbI MPUHMMAETCS PABHOW IOJIOBUHE
reoMeTpryecKoit auHsI | ¢ packoca.

Pacuernast yinHa | ef ckaToro packoca u3 mIoCKOCTH (GpepMebl onpeensercs mo Gopmyse

b

0,02Qk
yEl

¢ =

, (128)

Trac Q - IoIrnepcuHasd CuJla B Y3JIC IMNCPCCCUCHUA PACKOCOB, oOmpcaciadeMas B 3aBUCHUMOCTU OT
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XapakTepa yCWIHs B IOIeP>KUBAIOIIEM packoce Mo Gpopmyiam:
IIPU PaCTSKEHUU

6[Mch(1+1,) Myl 1-1y)]
h['h(1+r}1)+|c(1—ﬂc)

Q:

; (129)
IIPU HYJIEBOM yCWIHH
6M.I,

|d[|h+| 1-1)] a0

IIpH C’)KATHUH
6[|v| I 1—r}])+Mhlc(l—Q)]
Q= |d[| )+ (1—nc)]
ol . (131)

y - Iporuo y3ia rnepeceyeHus: packocoB U3 MIIOCKOCTU (hepMbl, ONpeesieMblil 110 Gpopmyie

Ii(6M.—Ql)
48E1(1-n,)

y:
; (132)

le, Ib - MOMEHTH WHEpPIUU CEUYEHHUS VYTOJKOB OTHOCHTETBHO OCH X-X C)Xaroro u
MOJIEPKUBAIOIIETO PACKOCOB COOTBETCTBEHHO;

M¢, Mp - msrubarome MOMEHTBI COOTBETCTBEHHO B CXKAaTOM M TOJJEPKUBAIOIIEM pPacKocax,
ompezenseMbie Kak npousBenenue ycuus N¢ u Np B ckaToM U pacTIHYyTOM packoce COOTBETCTBEHHO,
Ha 3HA4YEHHUE Z 0 YTOJIKOB PACKOCOB;

Nh, Nc - 0Oe3pa3MepHble MapaMeTpbl [UId HOJAEPKUBAIOLIETO W CXKATOr0  PackocoB
COOTBETCTBEHHO, ONpeessieMble 1o Gpopmynam:

0,IN, I
= e—
El.
; (133)
0,IN P
LT
. (134)

Panuyc nnepuuu 1 ceyeHus yroyika cxaToro packoca mpuHUMAETCS:
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- TIPH PacYETHOM JUTMHE B IUIOCKOCTH (hepMbI - MUHUMAIBHBIN (1=1 yomin);
- IPH PACYETHOM JUIMHE U3 IFIOCKOCTH (DEPMBI - OTHOCUTEIBHO och X-X (I=1x).
17.2.2 PacueT pacTSHYTOrO MOJJICPKUBAOIIEr0 PACKOCa Ha MPOYHOCTH BBIMOJHACTCS M0 (hOopMyJIe

N, \° k(M,—N,y+0,25Q4)
+ <1
ARy ABRy

, (135)

rze A - TUTOIIAh CEYCHUs YTOJIKa PacKoca;
K - koaddunmeHT, paBHbIH I packocoB: omopuoro - 0,9, psaosoro - 1,0.

18 IHokpbITHSI 3 IEPEKPECTHBIX 3JIEMEHTOB

18.1 O0uIMe moJI0KeHus

18.1.1 IlokpbITHsI M3 NEPEKPECTHBIX JJIEMEHTOB (Jajee - MOKPBITUS) OTHOCATCS K
IPOCTPAHCTBEHHBIM KOHCTPYKIMSIM, KOTOpbIe 00pa30BaHbl U3 JMHEWHBIX B IJIAaHE HECYLIUX 3JIEMEHTOB,
OPUEHTUPOBAHHBIX 110 JBYM HAIpaBJIEHUSM MU Oosiee. DJIEMEHThl COEIUHEHBl MEXIy co0Oil B MecTax
HepeceyeHus W I0J BHEIIHUMM BO3ACHCTBUAMU paboTaroT coBMecTHO. [Ipu mpsMOyroiabHOH uiM
KBaJpaTHOM QopMe MOKPBITUS BHYTPEHHHME OJJIEMEHTHl Yalle BCEro pacloJiaratoTcsl MapaljiesIbHO
CTOpPOHAM IUJIaHa Ha PABHBIX PACCTOSHUSAX MEXIy COOON M IMpH MepecedeHuu o0pa3yloT peryisipHyIo
CEeTYATYIO CHCTEMY C TPSMOYTOJIBHBIMU MJIM KBaJPATHBIMU stdeiikamu (prcyHoK 36).
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Pucynok 36 — IlokpbiTHeE N3 NIEPEKPECTHLIX 3IEMEHTOB

[Io ¢opme TOKpBHITUS MOTYT OBITh IUIOCKHMH WM  BCHAPYIHIEHHBIMH  OTHOCHTEIBHO
TOPU30HTAJIBHOM TOBEPXHOCTH. BHYTpeHHHE DSJIEMEHTBI MOKpPBITHS ONMUPAIOTCS HA  KOJIOHHBI,
PacroJIO)KEHHBIE 10 MEPUMETPY MOKPBITUS WIM Ha KOHTYpPHBIE 3JIEMEHTbHI, KOTOphIe, B CBOIO OYEpeb,
pacroyiaraioTcsi Ha CIUIOIIHBIX CTE€HaX, Ha psAgaX OTACNIbHBIX KOJIOHH WJIM Ha KOJOHHAaX MO yTriaM
MOKPBITHS.

18.1.2 TIOKpBITHS TPUMEHSIIOTCA JJI1  OOIIECTBEHHBIX M  TPOW3BOJCTBEHHBIX  3JIaHHM
IIPOMBILUIEHHOCTH U CEJIbCKOTO XO03sicTBa. 1Ipu KBagpaTHOW WM HPSMOYIOJIBHOM pPa3pe’KEHHOM CETKE
KOJIOHH C IIaroM He MeHee 12 M mokpeITud uMeroT pasmepnl: 12x18, 18x18, 18x24, 24x24, 30x30 M u
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Oosee. [Ipn 3TOM TMOKPBITHS NENATCS HA OTACNbHBIE OJIOKH, COOTBETCTBYIOIIME CETKE KOJOHH. Jlis
MOHTa)ka TIOKPBITUS OJIOKaMU HCIIONIb3yeTCs KOHBeepHast cOOpKa U KPYIMHOOIOYHBIH MOHTAX.

18.2 KoHCTpyKIIUM NOKPBITHI

18.2.1 Hecymme sieMeHTBI MOKPHITHS (CM. pUCYHOK 36) pa3mensioTcs Ha KOHTYpHBIE - 3;
BHYTPCHHHE OCHOBHBIC - 1, 2 W BHYTPEHHHE JONOJHHUTENBHBIC - 5. B cOCTaB MOKPBITUS BXOIAT TaKXKe
DJIEMEHTHI OTPAXKICHHUS 4, KOTOPhIE BMECTE C JOIOJHUTEIHHBIMU 3JIEMEHTAMH COBMEMIAIOT (DYHKITHIO
HECYIIUX 3JIeMeHTOB. KOHTypHBIC M BHYTPEHHHE HECYIIUE DJIEMCHTHI BBIIOJIHSIOTCS B BHJE 0aJlOK WIH
depm. [lokpeiTHe C 3reMeHTaMH U3 OalloK OyIeT OIHOCIONWHBIM, a C J3JeMeHTaMu u3 depMm -
JIBYXTIOSICHBIM. J{OTIOJTHUTEIBbHBIC 3JICMEHTHI BBIOJHAIOT (YHKIIUIO TPOTOHOB, PACIIOPOK, MITPEHTeNeH U
rp. OCHOBHBIM BHJIOM OTPKIAIONINX 3JIEMEHTOB SIBJISETCS CTAIBHON MpOodUiInpoBaHHbId HacTHII. Takxke
NPUMEHSIOTCSI CTaJIbHbIE WJIM QIFOMUHHEBBIC TUIOCKUE JIUCTBI - MeMOpaHbl. [Ipy TEIUIbIX KPOBISX IO
HACTHIIy WJIM MEeMOpaHaM YKJIaabiBaeTCsi ((OEKTHBHBIA YTEIUIMTENb C TAPOHM3O0JISAIUEH W PYJIOHHBIM
KOBPOM.

Marepuansl JUISI KOHCTPYKIMH TOKPBITHS W COCJAMHCHUW BBIOMPAIOTCS B COOTBETCTBHH C
tpeboBanusmu Cl 16.13330.

18.2.2 IlpumeHsieTcss npenBapUTEIbHOE HANPSIKEHUE OTACIBHBIX JJIEMEHTOB WM IIOKPBITUS B
uenoM. Ilpu HecTeCHEHHBIX MO BbICOTE rabapUTax M ONMPAHUHU IO YIJIaM HCIOJB3YEeTCsl MOKpBITHE, Y
KOTOPOr'0 OCHOBHBIE HECYILME DJIEMEHTBI HAIlPaBJEHbI 110 JUArOHAJISAM IUIAHA M BCIIAPYIIEHBI B LIEHTpE.
XKectkue wnu ruOKUe JONOJHUTEIbHBIE HECYIIHME 3JIEMEHTBl PACHOJararoTCsl MEXIy JUaroHaIbHBIMU
OCHOBHBIMM M OPHEHTHUPOBAHBI B KaXJOM M3 YETBIPEX CEKTOPOB NapaJIEIbHO COOTBETCTBYHOLIUM
CTOPOHAM ITOKPBITHS.

18.2.3 T'maBHOW KOHCTPYKTHUBHOM OCOOEHHOCTBIO TOKPBITHH SIBIISI€TCS IEepeceyeHre HECyIUX
aneMeHTOB. OHO OCYIIECTBIISIETCS B OJIHOM WM B JIByX YPOBHSX Kak Mo3TaxxHoe. B ciydyae pepMeHHBIX
HNOKPBHITUH TOHATHE "B OJHOM YpoOBHE" MM '"HO3TaKHOE" OTHOCUTCS K IEpPECeYeHHIO MOsicoB (epm
IIPOTUBOINOJIOXKHBIX HampasiieHud. IlepeceueHnss BHYTPEHHUX OJJIEMEHTOB MeEXay co0o0il, a Takxke
COEMHEHUE HX C KOHTYPHBIMU DJIE€MEHTaMH JOJDKHBI 00ecreuuBaTh COBMECTHYIO Je(OpMaluio
2JIeMEHTOB B y3ie. [Ipu ImpoexkTUpoBaHMM NpPeayCMAaTpPUBAETCS JKECTKas paboTa y3ia nepecedeHus Oe3
JIOTIOJTHUTEIbHON MOJATIIMBOCTH.

18.2.4 TlokpbITHUS 32 CYET CBOEH MPOCTPAHCTBEHHOCTH PadOTAIOT HA BOCHPUITHE HEPABHOMEPHBIX
WIM COCPEJNOTOUEHHBIX HArpy30K. YCJIOBHAs SKBMBAJIECHTHAs Harpy3ka Ha IOKPBITHE OT IOJBECHBIX
KpaHOB TpU KBaJpaTHBIX IUIaHax B 1,5-2 pa3a MeHblle, 4YeM Ha aHaJOTHYHbBIE MOKPBITHS U3 IJIOCKHX
bepM miu Oanok.

18.2.5 Kectkoctb u HEU3MEHAEMOCTD ITOKPBITHS o0ecrieunBaroTCst CHUCTEMOU
MIEPEKPEIIMBAOIINXCS DJIEMEHTOB M CBS3€H, a TAK)KE 3a CUET KPEIUICHUS K BEPXHUM I0ACAM ITOKPBITHS
IPOTOHOB, MNPOMUIMPOBAHHOTO HAcTUJA WM MeMOpaH. ODJEMEHTBl OrpaXJIeHus YYacTBYIOT B
BOCIPUATUN CIIBUTAIOIIMX YCWIMH, NEHCTBYIOUIMX HAa IOKPHITHE B TOPU30HTAJIBHON IIJIOCKOCTH, U HX
KpEIUIEHHE K HEeCYIIMM 3JIeMEHTaM JIO0JDKHO oOecreurBarh nepeaauyy 3tux ycunuil. Kpemnnenue Hacruna
WK MeMOpaHbl OCYIIECTBIISIETCS Ha CaMOHApPE3alolMX OonTax WIM A00eNsX, YCTaHABIMBAEMBIX B
Ka)XKJI0M BOJTHE HacTHIIa ¢ marom He MeHee 300 MM.

18.3 Pacuer

18.3.1 IlokpsiTus mpu M3rHO€ OT BHEIIHEH Harpy3Kd B CBOEH IUIOCKOCTH WJIM M3 IJIOCKOCTH
ABJISIFOTCSl CTAaTUYECKM HEOIpPENeIMMBIMU cHCTeMaMu. Pacdyer MX cieayeT BBINOJNHATh Kak YHpPYroi
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CTCPXKHEBOM CHCTEMBI C HCIOJIB30BAHMEM CTaHIApTHBIX InporpamMMm. CoenuHEHHs B y3JaX CleAyeT
NpUHUMATh I[MApHUPHBIMH U HenedopMupyeMmbIMH. B  pacuere ciemyer ydYMTBIBaTH BO3MOXKHYIO
NOJATIIMBOCTb COCIUHEHUM.

HopmaTtuBHbie TpeOOBaHUS K MOKPBITHSM M OTAEIbHBIM JJIEMEHTAM B YacTU IHpeeiabHBIX
nporu6oB, nedopmanuii, THOKOCTEH W Tp. YCTAHABIMBAIOTCS B COOTBETCTBMM C TpeOoBaHusmu Cll
16.13330.

18.3.2 Ilpu HEBO3MOXHOCTH MCHOJb30BaHUSA A pacueta OBM pacuer NOKpBITUS CleayeT
BBITMOJIHATH MPUOIMKEHHBIMU CIIOCOOAMHU - KaK CHCTEMBI, COCTOAIIEH M3 Hepa3pe3HbIX OajloK Ha yOpyro
OCEJAIOLINX OIOpax, OCHOBBIBASICh HA CIEIYIOLINX IPEINOCHUIKAX:

a) MOKpPBITHE YCJIOBHO pa30MBAeTCsl Ha JIBE€ CUCTEMbl B3aUMHO MEPHEHIUKYJSPHBIX IJaBHBIX W
BTOPOCTENEHHBIX Oanok (pucyHok 37). Ilpu 3TOM eciiu 31eMeHThl OJHOrO M3 HamlpaBiIeHUH o0agaroT
0oJbIIEH KECTKOCThIO, TO OHM CUMTAIOTCA TIJIABHBIMM, HAIpHUMEp, 3JIEMEHTbl OOJbLIEH [UIMHBI TIpU
OpAMOYTobHOM (opme 1utaHa (cM. pucyHok 37). Tornma sneMeHThl NMEpPHEHIUKYJISPHOTO HAIPaBICHUS
CUMTAIOTCSA BTOPOCTENEHHBIMU. B MOKPBITUAX C 3JIEMEHTaMU PaBHOM JKECTKOCTH IJIaBHBIMU TPUHUMAIOTCS
3JIEMEHTBHI JII000T0 HalpaBJICHUS;

0) B OCHOBHOW PacyeTHOW CHUCTEME, B MECTaxX MEPEeCEUYCHUs] BTOPOCTEIICHHBIX 0AJIOK C IIaBHBIMH,
NPHUHSITHl yCIOBHBIC IIAPHUPBI, TJIaBHBIC OaJKM (HEpa3pe3HbIC) SBISAIOTCS YIPYTUMHU OIOPAMH JUIS
BTOPOCTETICHHBIX (CM. pucyHOK 37). BnusHue kpydenust Ha paboTy 06aoK He YUUTHIBACTCS,;

B) KOXPQOUIUEHTH TMONATIMBOCTH YyINPYTUX OMOp ONPEACHSIOTCS B  3aBHCHMOCTH  OT
TFEOMETPUYCCKUX MTapaMETPOB IIABHBIX 0AJOK U MECTa MX MEePECEUCHUS C BTOPOCTCIICHHBIMU OaJIKaMu;

F) I/I3I‘I/I68,IOHII/IC MOMCHTBI B MCCTC YCJIIOBHBIX HIAPHHUPOB ONPCACIAIOTCA HCXOOd H3 pPaBCHCTBA
HYJIIO YTJIOB ITIOBOPOTA HAa KOHIIAX BTOPOCTCIICHHBIX 0aJoK.
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Pucynox 37 — Paz6uBka NOKPLITHS HA IJIABHBIE H BTOPOCTENEeHHbIe 6aJKH

18.3.3 Jlna KBagpaTHBIX MOKPBITUN, Y KOTOPBIX BHYTPEHHHE 3JIEMEHTHI OJMHAKOBON KECTKOCTH
IpU TepeceyeHnH 00pa3yIoT PEryyspHYI0 KBaIpaTHYIO CETKY C YHCIOM SYeeK Ha CTOpoHe oT 4 1o 6,
Harpy>kKeHHBIX PaBHOMEPHO paCTpeICICHHON HAarpy3Koi M MMEIOIIUX CIUIONIHOE OMMPAaHWE MO KOHTYPY
(pucyHoK 38), ycumust BO BHYTPEHHHX OalikaX ONpeAessioTcs 1o Gopmynam:

MaKCUMAaJIbHBIN U3THOAIOIINA MOMEHT

M=a palz’(136)

Harpyska Ha 1 M JUITMHBI Oalku
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q=p p a (137

rae &, B - KOd(UIIMEHTHI, oTlpeaesemMbie o Tabanue 49;
P - HHTEHCHBHOCTD HArpPy3KH Ha 1 M 2 IOKPHITHS;
| - cropoHa MOKPBITHS, M;
a= =
- pa3Mep AYEUKH, M;
N - YUCIIO SIYE€EeK HAa CTOPOHE MOKPHITHSI.
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Pucynox 38 — Kagparinoe NOKpLITHE H3 MEPEKPECTHLIX 3J1eMEHTOB ¢ peryasipHoii KBaJApaTHOIi

ceTKoi
Taoauma 49
Uucno siueexk Ha | KoaddunmenTs 3navenns ko> dumenTos (ysenuuenssie B 104 pa3s) s
CTOpPOHE BHYTPEHHUX 0aJlOK, HaXOAAIIMXCS OT OrKaiieit
MTOKPBITHS napajuieIbHOM KOHTYpHOM OalKu Ha pacCTOSTHUU
a 2a 3a
4 a 520 703 520
B 4150 5620 4150
5 a 395 686 686
B 3160 5550 5550
6 a 366 654 794
B 2930 5230 6350

18.3.4 Ilpu paBHOMEpHOW Harpy3Ke Ha IIOKPBITUE BHYTPEHHUE OCHOBHBIE JJIEMEHTHI,
pacrlojio’)KeHHbIe OJIMKE K CEepeuHE TOKPBITUS, 3HAUYUTEIbHO TMEpPEerpyKeHbl IO CpPaBHEHHUIO C
JJIeMEHTaMH, ONM3KUMH K KOHTYpy. Jlisi BBIpaBHHBAaHUS YCHIJIUI C LIETbIO MOCHEAyIOMmel YHUPUKAIIH
CEUYEHUN BHYTPEHHHUX DJIEMEHTOB JUIsl KBaIPATHBIX WM OJU3KUX K KBaJAPAaTHBIM MOKPBITUH, OMEPTHIX IO
yriaaM TOJ| JeMCTBUEM paBHOMEPHOW HArpy3ku (CM. pucyHOK 38), OTHOLICHHE IJIOMIAAeH ceueHHi
KOHTYPHBIX A e U BHYTPEHHUX A j 3JIEMEHTOB IIPH YUCIIE AYEEK N JOJKHO HAXOAUTHCSI B UHTEpBAJIE:

Ae/Ai=0,5n_0,5(n+2). (138)
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18.4 KoncrpynpoBanue

Wndopmarus 06 H3MEHEHHSX:
Ilynxkm 18.4.1 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOywyro pedaKkyuro

18.4.1 TlokpbITHsI 0Opa3ylOTCS M3 KOHCTPYKTHBHBIX 3JI€MEHTOB - 0alioK, ¢epM, MPOrOHOB H
3JIEMEHTOB, AHAJIOTMYHBIX BXOJSIMM B COCTAB NOKPBITUIN U3 IIJIOCKUX 3JIEMEHTOB.

PacueT 1 npoekTupoBaHUE JIEMEHTOB MOKPHITHIM M COEUHEHUIN NPOU3BOAATCSA B COOTBETCTBUU C
tpeboBanusimu ClM 16.13330.

18.4.2 BanouyHble MOKPHITHS HCIOJIB3YIOTCS MPU IPOJETax B JABYX HampaBieHUsAX mo 18-24 M u
Harpy3Kkax Ha nokpertue 10 4 kH/m? (400 krc/m?). BHyTpeHHHE dIeMEHTH Y HUX HPUHUMAIOTCS JUTHHOM
Ha NpPOJIET MOKPBITUS M HE JENATCS Ha OCHOBHBIE M JIONOJHUTENIbHBIE. B (epMEeHHBIX MOKPBITUAX
pa3Iu4aoT OCHOBHbBIE (PEPMEHHBIE AJIEMEHTHI U JJOTIOJIHUTEIbHBIE - TUIIA IPOrOHOB.

18.4.3 B 0ajouHBIX MOKPHITUSX BHYTPEHHUE SJIEMEHTHl MPUHUMAIOTCS B BHJIE JIBYTaBPOB:
MPOKATHBIX OOBIYHBIX M IIUPOKOIOJOYHBIX, CBAPHBIX C OOBIYHBIMU M TOHKMMHU CTEHKAMHU, COCTABHBIX
OHCTaNbHBIX, C IEPPOPUPOBAHHBIMU CTEHKAMU U JIpyruX. KOHTypHBIE ayieMeHThI IpH npojeTax Ao 18 m
Tak)Ke IPUHUMAIOTCS OAJIOYHBIMH, a TIPH OOJIBIIHMX MPOJIETaX - B BUJE IITPCHIEIBHBIX CUCTEM HIIA (EePM.

18.4.4 B depMeHHBIX NOKPBITUSAX IUIOCKOCTH BHYTPEHHHX M KOHTYPHBIX ()epM OPHEHTHPOBAHBEI
HEPHEHIUKYJIAPHO K IUIOCKOCTH MOKPBITUSA. PepMbl MPUHUMAIOTCS TPANELUUEBUIHOTO OYEPTaHUS WU C
NapajuleJbHBIMU TIOSICAMHU, & CEUEHHUS MOSACOB U PEUIETKU NPUHUMAIOTCS OTKPBITOTO WIM 3aMKHYTOTO
npoduis. 3aMKHYTBIA TPOQHIIb Yallle IPUMEHSETCs U3 TOHKOCTEHHBIX THYTBIX MPOoduiIeH.

18.4.5 Kpemenue KOHTYpHBIX (epM K KOJOHHAM, a TakXe BHYTPEHHHX (epM K KOHTYpPHBIM
OCYIIECTBIISIETCSI C HCIOJB30BAaHUEM HHCXOJANIET0 packoca. [lepecedyeHrne BHYTpEeHHUX (epM MEXITy
co00M, a TakKe MPUMBIKAaHUE K KOHTYPY OCYIIIECTBIISIETCA B y3JIax.

18.4.6 JlononHUTENbHBIE TPOTOHBI B (DEPMEHHBIX MOKPHITUAX MPUHUMAIOTCS CIUIOITHOTO CEYCHHS
WIM CO IIMpeHreneM. YJeHeHHe KPYMHBIX SYeeK MPOrOHAMHU YBS3bIBA€TCA C OpHUEHTaluei rodpos
npoQIMPOBaHHOTO HacTuia. [Ipu meprneHauKyIsIpHOM OpPUEHTAIIMH MPOTOHOB U TroppoB HacTUiIa (CM.
pucyHok 38) MOCTHraeTcsi HaWIydlllee HX HCHOIb30BaHUE I TMPHUAAHUSA TMOKPBITUIO MKECTKOCTH B
TOPU30HTAILHON TIOCKOCTH, Pa3BA3KH BEPXHHUX MOSCOB BHYTPeHHHMX (epM u obecrieueHus pabOThI
MpoQMUIMPOBAHHOTO HACTUJIA HA JJTMHE STYEHKH 110 ABYXIIPOJICTHON CXEME.

18.4.7 B Mecrax nepeceyeHHs] BHYTPEHHHUX JJIEMEHTOB M B MECTaX NPHUMBIKAHUSA MX K KOHTYpPY
OCYIIECTBIISIETCS UX COBMECTHasi pa0oTa, BBIpa)Karollasicsi B COBMECTHOCTH JedopMalluif, a Takxke B
nepesaye BEPTUKAIBHBIX U FOPU30HTAIBHBIX YCHIMH C 3JIEMEHTa Ha 3jieMeHT. COeMHEHNE dJIEMEHTOB
BBITMOJHAETCS OO0JATaMM HOPMAJIbHONM TOYHOCTH, BBICOKOMPOYHBIMH ((PHUKIMOHHBIMH), CBApKOW WU
pa3IMYHBIMH 3aMKOBBIMH COUJICHEHUSIMH.

18.4.8 ¥Y31bl nepecedeHyst - 3aBOICKHE WIM MOHTAXHBIE - ONPEACIAIOTCS IPUHATON TEXHOJIOTHEN
COOpPKM M MOHTaXa MOKpbITHS. [logaTIMBOCTH y3/10B 3aBUCUT OT Je(OpPMAaTUBHOCTH JAeTajeil u
coeauHenuil. CoeJMHEHUsI Ha BBICOKONPOYHBIX OOJITaX MM CBapkoil HenedopMHUpyeMbl, a Ha OonTax
HOPMaJIbHOW TOYHOCTH HX Je(POPMATHUBHOCTb ONpENesieTcs HEYNPYrMMH TOJBMKKAMU 3a CYET
Pa3HOCTH IMaMeTPOB OOJITOB U OTBEPCTHUH.

18.4.9 Jlns GamoYHBIX TMOKPBITHH Y3IIbI COSAVMHEHUS AHAJIOTHMYHBI COCTUHEHUSM B OaTOYHBIX
kineTkax. [Ipy  MOATaKHOM CONPSHKEHUH COBMECTHOCTH paboThl  00ecmednMBaeTcs COCIMHEHUEM
COTIPMKACAIONINXCSI TIOSICOB OaJlOK Ha BBICOKONMPOYHBIX OonTtax. CoeauHEeHWUs B OJHOM YpPOBHE
BBITIOJIHSIFOTCSL 32 CYET Mepellayd BEPTUKAJIbHBIX YCWIMM uYepe3 CTOJIMKH, a TOPU3OHTAJIBHBIX - 4Yepe3
pebpa - cBapuBaeMble WU Ha OOJTaxX.

18.4.10 B mokpeITUsIX ¢ gepMamMH HCIONB3YIOTCS TepeceueHuss B ogHOM ypoBHe. IIpu sTom
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MOHTa)KHBIE€ CTBIKU PAcCIoJIaraloTcsi HEMOCPEACTBEHHO B MECTax IMepeceueHus: Ui B Apyrux mectax. [Ipu
KBaJIPAaTHBIX SYEHKaX W PACHOJIOKEHUU MOHTAXHBIX CTHIKOB B y3J1aX MEPEeCcEeUeHHUs OTIPABOYHBIE MAPKHU
BHYTpPEHHUX (pepM MPUHUMAIOTCS OJIMHAKOBOM JJIMHBI, PABHOM pa3Mepy sueek.

18.4.11 B mokpeITUAX C ¢depMaMu U3 TMAPHBIX YTOJKOB Y3Jbl MEPECCYCHUS M TPUMBIKAHUSA K
KOHTYPY PpeHIafoTCS MO THITY MPUMBIKAHWNA TUIOCKUX CTPOMHIIBHBIX (pepM K TOACTpOmIbHBIM. OHU
BBINOJIHSIOTCS. Ha acoHKax wid (ranmax. [Ipyu OompIIMX yCHIHMSIX B MOsICaX, a TAKXKE MPU 3aMKHYTBIX U
H-o0pa3ubix mpodmisix B CKaTble CTHIKM BEPXHHUX IIOSCOB BBOISATCS JOIMOJHUTEIBHBIE 3aMKOBBIC
9JIEMEHTHI Ha OOJITaX THIIA KECTKHX TyMO, a PacTSHYTHIC MOsica MPU ITOM COCIUHSIIOTCS MEXIy CO00i
4epes MII0CKHUE Y3JI0BBbIE KPECTOBUHBI, 00 BEIUHSIONINE MOsICA 10 TPEM-YEThIPEM HAIPaBICHUSM.

18.4.12 /Ina depm U3 MpsIMOYTOJBHBIX M KBAJAPATHBIX 3aMKHYTHIX TOHKOCTEHHBIX Mpoduiei mpu
MO3TaXHOM TEPECEYCHHUH IMOSICOB HMCIONb3yeTcs pemieHue (pucyHok 39), mpu KOTOpOM (QepMbl OJHOTO
HanpaiieHus (1) UMEIOT MOJIHYIO 3aBOACKYIO TOTOBHOCTD, a (hepMbl JPYTroro HampasiieHus (2) MOCTyHaoT
Ha MOHT@X C OTCOCAMHEHHBIMH HW)XHUMH TosicamH. llpum cOopke OJIOKOB MOKPBITHS OTCOCTMHEHHBIN
nosic (epM BTOPOrO HAMpaBJICHUs MPOMYyCKaeTcss dYepe3 pemeTky ¢epM MepBOro HaMpaBlICHUS U
NPHUCOSAMHSICTCS K y3J1aM BEpXHEW dacThu (epM CBOCTO HampaBleHUs Ha O0onTax, padoTalImux B
OCHOBHOM Ha caBHT (pucyHok 40).

Pucynox 40 —Y3en ¢pepMsbl € 0TCOETHHAOMHMCA HHIKHAM MMOICOM

19 CTpyKTYpHBbIe KOHCTPYKIMH NOKPBITHIl U3 MPOKATHBIX NpoduJiei

19.1 O0IMe mMoJI0KeHUu

Wndopmarus 06 H3MEHEHHSX:
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Ilynxkm 19.1.1 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOyuwyro pedaKkyuro

19.1.1 CrpykrypHble KOHCTPYKIMH W3 MPOKATHBIX MpOQWICH MpeaHa3HAUCHBI IS TOKPBITHIA
OJIHOATAXXHBIX IPOU3BOACTBEHHBIX 3JaHHMI MacCOBOTO NMPUMEHEHHS, a TaKKe 3JaHUld U COOpPYKEHUH
IPaXTAHCKOTO U CEIBCKOTO CTPOUTENLCTBA. OHM MPEACTABISAIOT COO0H ABYXIOSICHYIO TPOCTPAHCTBEHHYIO
CTEPXKHEBYIO CUCTEMY C OTPaXKJIAIOLIUMHU KOHCTPYKIUSIMHU MMOKPBITHUS, OTIUPAIOIIMMHCS Ha BEpXHUE MOsCa,
KOTOPBIC BBIMOTHIIOTCS HEPa3pe3HbIMU U3 JBYTAaBPOB WM APYTrux npoduiieit, 3pPpeKkTuBHO paboTarommx
Ha C)XaThe C MOMEepeyHbIM H3ruooM. OcTalilbHble SJIEMEHThl CHCTEMBl BBINNOIHSIOTCS U3 OJUHOYHBIX
YJTOJIKOB, TPHUKPEIUIIEMBIX B Y3JIaX OJHOW TIOJKOM HEMOCPEJACTBEHHO WM dYepe3 (acoHKy, ¢
COEIMHEHUSIMU Ha 00JITaX HOPMaJIbHOU TOYHOCTU MJIH CBAPKOM.

Kouctpykuusa c perymaspHoil (kakias siueiika 3alloJIHEHa pPacKocaMHu) WM HEperyJsipHOM
pemieTkou (B psijie sueeK packoChl OTCYTCTBYIOT) MIPEACTABICHA HAa pucyHKe 41.

19.1.2 Pacuer CTPYKTypHOM KOHCTPYKIMH HPOM3BOIUTCS IO HeAepopMHUpOBaHHON cxeme 0e3
yudeTa (pru3ndecKor HEMMHEWHOCTH PabOThI CTAIIH.

19.1.3 B kauecTBEe pacyeTHON MOJAEIM KOHCTPYKUUH IPUHUMAETCS IPOCTPAaHCTBEHHBIH
CTEP’KHEBOH OJIOK, ONMUPAIOIIMIICS HA YEeThIpe KOJOHHBI, BOCHPUHUMAIOIINI BEPTHKAJIbHBIC HArPY3KH, a
TaK)Ke TOPU3OHTAIBHBIC BO3JCHCTBHA OT NPHUMBIKAIOMIMX DIIEMEHTOB 3[JaHHUS WM OOOPYAOBAaHHS C
y4eTOM OCOOCHHOCTEH WX NPWIIOKEHUS M KOHCTPYKTUBHOTO pelIeHUs y3ioB (pucyHok 42). PacuerHas
MOZIETb BKIIIOYAET HEpa3pe3HbIC MOSCHBIE JJIEMEHTHI, B TOM YHCJIE IPOAOJBHBIE H3THOHO-)KECTKHE
AIIEMEHTHI BEPXHETO T05ICa, 3arpy>KEHHBIE 110 CBOEH UIMHE MTONEePEYHON HATPY3KOH.

Undopmarus 06 n3MEHEHHSX:
Ilynxkm 19.1.4 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1
CM. rpedbiOywyto pedakuyuro
19.1.4 JIng KOHCTPYKIMI C PEeryyisspHON PEUIETKOW ClieyeT NMPUHUMATh HMIAPHUPHO-CTEPKHEBYIO
pPacyeTHYIO MOJIENb C Y3JIOBOM Iepeadei Harpy3Ku.
Nzrubaromue MOMEHTH M B NPOJIOJIBHBIX CKAaTO-W30THYTHIX IMOSCaX OINPENENSIOTCS CI0KEHUEM
3IIOP:
JUIsl BHYTPEHHUX I0SICOB

M=M ¢+M+,
rie Mg, Mf - MOMEHTBI AJii MHOTOMPOJICTHOW HEepa3pe3HoW Oalkh Ha >KECTKHX OMopax H
MOMEHTHI B 0aJike OT MpOoruda BCeil CUCTEMBI COOTBETCTBEHHO;;
JUTSL KOHTYPHBIX (KpaifHHUX ) MOSICOB

rae Me, My - MOMEHT OT DKCHEHTPUUYECKOTO KPEIUICHUS BEPXHETO Mmosica (CM. pucyHoOK 42, a, 0) u
MOMEHT OT TOPH30HTAILHOW HArpy3KH, Tiepe1aBaeMoii KOJIOHHOM Ha OIopy 0JI0Ka COOTBETCTBEHHO.
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Venoeuvie oboznauenua:
8EepPXHUe nosca packocwl HUJICHUE hosica

1 — Oa04HblE 3JIEMEHTBI BEPXHET0 N0sAca; 2 — BEPXHHE M0sica TOPLEBBIX (epM; 3 — pacnopKy BEPXHEro nosca; 4 —
CXaThbi€ pacKOCh! IIPHONOPHOMH 30HbI

Pucynok 41 — CxeMbI CTPYKTYPHbBIX KOHCTPYKUMH H3 NPOKAaTHBIX npoduieii
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2:3

(nodspnymo w2 4.

a — 6 — BEpXHHX MOACOB; 2 — K — HIXKHUX TIOSICOB; /1 — Af — PACIOpoK
Pucyrnok 42 — Y3sioBble COEAHHEHHA JJIEMEHTOB H3 NPOKATHBIX Npodmieii

19.2 Pacuer 2JieMeHTOB

19.2.1 BepxHuil mosc mpH YCTPOWCTBE KPOBIW MO CTAIBHOMY TPO(YHIMPOBAHHOMY HACTUIY
CJIeTyeT pacCUUTHIBATh HA YCTOMYUBOCTh KaK CKATO-U30THYTYIO HEpa3pe3HyIo 0alKy TOJBKO B IIIOCKOCTH
nercTBust MoMeHTa. KOHCTPpYKIIMS KperieHUsT HaCTUIIa K TMOsCY JOJDKHA 00ECTIeYrBaTh €r0 yCTOMYHUBOCTh
U3 TJIOCKOCTH ACMCTBUS MOMEHTa, O YeM CJeAyeT yKa3aTb B mpoekrte. [Ipu HegocTaTouHOM KperyieHUun
NpoQMIMPOBAHHOTO HACTHJIA K TMI0sACaM WM TIPH OTPXKJAOIMIMX KOHCTPYKIHMSAX TIOKPBHITHS 0€3
npoQUINPOBAHHOTO HACTHJIa (HampuMmep, acOeCTOLIEMEHTHBIE IUIMTHI, JCPEeBSHHbIE LIUTHI W T.J.)
BEpPXHHE T0sICa CIEAYET PAaCCUNTHIBATh HA YCTOWYMBOCTh KaK B IJIOCKOCTH, TaK M U3 TUIOCKOCTH JIEHCTBHS
MOMEHTA.

Pacuer Ha yCTOWYHMBOCTH CKAaTO-U3rMOAEMbBIX 3JIEMEHTOB IOSICOB MOCTOSIHHOTO CEYEHHS B
IUIOCKOCTH JIEHCTBUSL MOMEHTA, COBIAJAIONIEH C IUIOCKOCTbIO CHMMETPHH, CIEIyeT MPOU3BOIUTH B
cootBercTBuU ¢ Cl 16.13330.

3HadyeHHe W3rHOAKOIero MOMEHTa M Tpu ompeaesieHuH 3KcieHtpucutera € = M /N creayer
NPUHUMATh PABHBIM HAaUOOJIBIIEMY 3HAYSHHIO B MIpeJieNiaX CpeaHEeN TPETH JUIMHBI TaHEeIH.

19.2.2 KoHTypHBIE BEpXHHE CXATO-U30THYTHIE TOsiCa, KPOME pacyeTa Ha YCTOWYHMBOCTh B
[EHTPAIbHBIX TAaHEISIX C HAuOOJIbLIeH MPOJOJIBHON CHIIONW, CIIeqyeT MpPOBEpATh HAa YCTOMYUBOCTH B
NepBOM M BTOPOM MaHENsIX OT OMOphl. 3HaYeHHE WU3THOAIOIIer0 MOMEHTa CleAyeT MPUHUMATh PaBHBIM
HanOOJIBIIEMY 3HAYCHHUIO B IIpeieiax OKalIel K ornope TpeTy AJTUHBI TaHeINH.

19.2.3 KoHTypHbIE ABYTaBpOBbIC IOsACa B KpallHEW M BO BTOPOWM OT OMOPHI MAHENSIX M HMX
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KpEIUICHUE B OMOPHOM Y3JI€ CJIelyeT MPOBEPATh TakKe Ha Mpo4yHoCcTh B cooTBeTcTBUM ¢ CII 16.13330.
ITpu stom B dopmyne (105) CIT 16.13330.2017 3HaueHus usrubarommx MomMeHTOB My u My crnenyer
MPUHUMAThH C YYETOM BCEX HArpy30K M YCIOBUN 3aKpeIICHUs MOsica: i KpallHe! MaHeld - B CEYCHUU Y
OTIOPBI, JJI1 BTOPOU IMaHEeNH - y MEepBOro ysja oT omnopsl Osoka. [Ipu pacdere mosica BO BTOpOil maHenu
BIMSHUE M3THOAIONIEro MoMeHTa My yIUTHIBaThH HE CIIEIyeT.

19.2.4 PacyetHyto JUIMHY | ef CKATO-U30THYTHIX JIByTABPOBBIX MOSICOB CIIEIyeT MPUHUMATh PAaBHOM
0,851 (rme 1 - reomeTpudeckast JIMHA TTAHENH).

Wndopmarius 06 n3MEHEHHSX:

Ilynkm 19.2.5 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. rpeodbiOywyto pedakuyuro
19.2.5 Pacuer Ha yCTOWYMBOCTb BEPXHHMX KOHTYPHBIX IOSICOB M3 OJUHOYHBIX YTOJKOB IPH
I[GﬁCTBHH y3JIOBOI71 Harpys3kKu CJICAYCT BLIIIOJHATH KaK HCHTPAJIbHO CXKATLIX 3JICMCHTOB B COOTBCTCTBUH C

7.1.3 CII 16.13330.2017.

B npuonopHoil maHenw cieayeTr NMPOU3BOIUTH pacdeT IMOSICOB HAa YCTOWYMBOCTh B IIOCKOCTH
HAauUMEHbIIEH >KECTKOCTH MpU JCHCTBUM NpoaoibHOM cuiabl N M wusrubaroumiero MomeHra M ot
BHELICHTPEHHO II€pelaBaéMOM Ha ONOpYy CTPYKTYypbl TOPU30HTAIbHOM Harpy3ku. Pacuer cuenyer
BBIIONHATE B cooTBeTcTBHM ¢ 9.2.2 CII 16.13330.2017. Ilpu sTom 3HadeHwe M cieayer NMpUHAMATH
paBHBIM HaHOOJIBIIEMY 3HAYCHHUIO B Mpejeiax JJIMHBI MaHeNd, a pacyeTHyto JiuHy |ef - paBHoit 0,851
IpU pajinyce UHEPIHHU 1=1 min.

YCTOMYMBOCTD TOsICA U3 IIOCKOCTH JCHCTBHSI MOMEHTA MPH OTCYTCTBUU BHEY3JIOBOM HArpy3kKu
IIPOBEPATH HE CIELYET.

19.2.6 Pacuer Ha MNPOYHOCTH D3JIEMEHTOB HIDKHErO IOsica HEOOXOJUMO NPOU3BOIUTH B
0cJ1a0JIEHHBIX CEYEHUSAX CTHIKOB U Y3JIOB.

Pacuer Ha mpPOYHOCTH 31EMEHTOB, NMPUCOECIUHEHHBIX B y3jJaX JAByMs IOJKaMHU Ha OonTax c
CUMMETPUYHBIM DPACIOJIOKEHUEM OTBEPCTMH Ha IMOJKaX Ha pAacCTOSIHMM OT oO0ylIKa, paBHOM 2Zo,
CJIeIyeT BBINOJHATHh KaK IIEHTPaJIbHO PACTIHYTHIX B COOTBETCTBUU ¢ /.1.1, a B OCTanpHBIX ClIyyasx - B

cootBerctBum ¢ 7.1.2 CIT 16.13330.2017, npu stom 3HaueHust koddounuenta Y ¢ B dopmyne (6) CII
16.13330.2017 cnenyetr mpuruMath mo Tabavue 50, a miomaap cedeHus sneMeHTamu An B dopmynax
(5) m (6) CIT 16.13330.2017 npu HeBbimonHeHun yciouit 14.2.2 CIT 16.13330.2017 - ompenensite ¢
y4eTOM OCJIa0JICHUST €r0 OTBEPCTHUSMH, PACIOJOKECHHBIMH B 3WUI3arooOpa3HOM CEUCHHH IOTEpPEK
YCHITHUAL.

[Tpu ocnabnennn ceueHust MeHee yeM Ha 5% B popMynax cieayer NpUHUMATh IUIONIA/b CEYCHUS

A u xoaddurment ycmosuii padotsr Y ¢=1,0.

19.2.7 Pacuer CTBIKOBBIX HAaKJIAJOK HW)KHHMX IOSICOB NPU pa3MEUICHUM CPEIHUX OTBEPCTHH Ha
NPOJOJIGHOW OCH CJeAyeT TMPOM3BOAUTH Ha IICHTpalbHOE pacTsbkenue mo dopmyne (5) CII
16.13330.2017, a mpu cMENIEHUN C OCH - HA BHELICHTPEHHOE PACTKECHHUE.

19.2.8 PacueT Ha MPOYHOCTH PACTSIHYTHIX 3JIEMEHTOB M3 OJJUHOYHBIX YTOJIKOB, IIPUCOCAMHIEMBIX B
y371ax JABYMS IOJKaMH CBapKoOil, a Takke HIKHUX IOSICOB B CBApHBIX TOPLEBBIX (epmax, cieayer
BBIMOJIHATH KaK LIEHTPAJIbHO pacTAHYTHIX B cooTBeTcTBHM ¢ Cl1 16.13330. Koaddunuent ycnosuii paboTs
I OMOPHOTO Packoca, MPHUKPEIUIAEMOro CBApKOW, clieqyeT NpUHUMATh paBHbIM 0,9, B OCTaJIbHBIX
ciydasix - o tabavue 1 CIT 16.13330.2017.

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 19.2.9 uzmenen c 25 urousn 2019 e. - UsmerneHue N 1

CM. npedbidywyro pedakyuro
19.2.9 PacTsaHyTble 3JIEMEHTHI U OSICA U3 OJMHOYHBIX YIOJKOB, IPUKPEIUIEHHBIX OJHOW MOJIKOM
Ha CBapkKe, cJelyeT pacCUMThIBaTh HA IPOYHOCTh KaK BHELIEHTPEHHO PAacTsAHYyThle B cooTBeTcTBHM € 9.1.1
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CIT 16.13330.2017. IIpu sTom 3HaueHust kK03dunmeHToB Cx, Cy B dopmyne (105) CIT 16.13330.2017,
YUUTBHIBAIOIINE pa3BUTHE IUIACTHUECKUX JAedopMmanuii, cleayeT NpuHUMaTh paBHbIMH 1,25, a
ko3 dunrenTa n - paBHeM 1,5.

3HaueHue U3rudaroIIero MOMEHTa MPU OTCYTCTBUM HA 3JIEMEHTE MOIEPEYHON Harpys3Ku cieayeT
NPUHUMATh B IJIOCKOCTSX: MEPICHIUKYISIPHOM K TpukperuieHHoW monke My=exN, mapamnensHOU -
Mx=eyN (ex=Zo; €y=Zo-a T1e a - pacCTosiHhEe OT OOYIIKa Yrojika J0 IICHTpa TSHKECTH CBApPHBIX IIBOB).
O06o3HaueHus1 U OPUCHTAIMSI CEYCHUS TPUBEACHBI Ha pucyHKe 19.

IIpu pacnpeneneHun CBapHbIX IIBOB Ha OOylLIKe M mepe yrojka B cootHomeHuu ot 0,5:0,5 no
0,65:0,35 BiMSHUEM MOMEHTA, ACHCTBYIOIIEIO B IUIOCKOCTH, MapaJICIbHOW MNPUKPEIUVICHHON IOJIKE,
cienyer mnpeHeOpedb. DIIEMEHThI ¢ TaKUM KpEIJICHHEM CIEAyeT pPAacCYUTBhIBaTh HA IMPOYHOCTh Kak
HEHTpaIbHO pacTsHyThle 1m0 dopmyne (5) CII 16.13330.2017 ¢ koddduIMEeHTOM YCIOBUH pPabOTHI

Y =0,75.

Ta6auna 50
DneMEeHTbl KOHCTPYKIIUI Koaddunuent
YCIIOBUI
paboThI 7V ¢
1 HepaspesHsble c:xaTo-M30rHyThIE (37eMeHThI 1 Ha prcyHKe 41) u pa3pe3Hble 1,00
1osica U3 MapHbIX YTOJIKOB, COEJUHEHHBIX 00JITAMH WM CBApKOH B pacyeTax Ha
YCTOMYMBOCTH
2 Cxatble KOHTYPHBIC TI05ICa U3 OJMHOYHBIX YTOJIKOB (3JIEMEHTHI 2, Ha pucyHKe 41), 0,95
COEIMHEHHbIE OOITAMU WIIM CBAPKOH B pacyeTax Ha yCTOMYMBOCTh
3 Pa3pesnble cxkaThle mosica (31eMeHTHI 3, Ha pucyHKe 41) U3 OIMHOYHBIX YTOJIKOB,
MIPUKPEIUICHHBIX B y3JIaX OJHOM MOJIKOM, a TAaK)Ke Hepa3pe3HbIe Mosca C
HpUKperuieHneM (pacoHOK O0JITaMH UM CBApKOM:
OJTHUM (CM. pUCYHOK 42, u-M), a TaKKe ABYMs O0JITaMHU UM CBapKOH (CM. pUCYHOK 0,75
42, x);
nByMst Oontamu U OoJiee WM CBapKO# (CM. pucyHOK 42, 1, 11, M) ¥ HE3aBUCUMO OT 0,85

KperieHust (CM. pUCYHOK 42, 1)
4 C>xatble pacKOCHI U3 OJIMHOYHBIX YTOJIKOB, IPUKPEIIEMBIE OJTHOMN MOJIKOM:

CBapKOW MJIM IBYMs 0OJITaMH U 00Jiee, yCTAaHOBICHHBIMU BJOJIb OCH dJIEMEHTA 1,00
(cm. pucyHok 42, a-B, 1);

CBapKoOM WM AByMs 60nTamMu 1 00jiee Ha OJJHOM KOHIIE DJIEMEHTa (CM. PUCYHOK 0,85
42, a-B), OTHUM OOJITOM HEMOCPEICTBEHHO K MOSCY WM 00TaMu yepe3 (HhacoHKy
Ha JIPYTrOM KOHIIE (CM. PHUCYHOK 42, €);

OoJTHUM OOJITOM Ha 000WX KOHIAX dJIeMeHTa, OoaTamMu yepe3 pacoHKH (CM. 0,75
pUcyHOK 42, ), a TaKXKe pacKkockl 4, cM. pucyHoK 41, He3aBUCHMO OT BUAA

KpETUICHHS,

CBapKoii yepe3 (pacoHKU (B TOM YHCIIE CBAPHBIM KpeTieHuEM (PacOHKH K TMOsCY), 0,90

CM. PUCYHOK 42, k&

5 PaCTHHYTLIe HUKHUC T1051Ca U3 OAMHOYHBIX PABHOIIOJIOYHBIX YT'OJIKOB C
CUMMCTPUYHBIM PacCIliOJIOKCHHUEM 00/ITOB B 00X ITOJKaX:

npu b /t=12-13;d /b =0,21-0,24:

c/b=0,3 0,75
c/b=0,4;c/b=0,7 0,80
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¢c/b=0,5¢c/b=0,6 0,90

npu b /t=15-16; d /b =0,125-0,18;
c/b=0,3;¢c/b=0,7 0,85
c/b=04 0,90
c/b=0,5 0,95

npu b /t=15-16; d /b =0,10-0,12:
c/b=03;c/b=0,4 0,90
c/b=05;¢c/b=0,6;c/b=0,7 0,95

Ipumeuyanue - B HacTosIIElH TabIHIIEe TIPUHATHI CIACIyIOIIKE 0003HaYeHUs (CM. pUcyHKM 41 u 42):
b, t - mMpHHA ¥ TONIIMHA MTOJKH YTOJKa COOTBETCTBEHHO;

d - amamerp oTBepCTHS,

C - paccTOosTHUE OT OOYIIIKa JIO IIEHTPa OTBEPCTHSI.

[Tpu npoMeKyTOUHBIX 3HAUCHUSX € / b KodPUIIMEHT Y ¢ onpeensercs IMHEHHON HHTePIOISINCH.

19.2.10 PacuerHas Hecyuiasi ClIOCOOHOCTh JIEMEHTOB W3 OJAMHOYHBIX YTOJIKOB, IPUKPEIJICHHBIX
OJTHOH TOJIKOH Ha 00JTaX, ONMpeesseTCsl IO MPOYHOCTH, YCTOWYNBOCTH, CMSATHIO METaJUIa 3JIEMEHTA H T10
cpe3y OONTOB.

19.2.11 PacTsiHyTble 3JIEMEHTHl W3 OJMHOYHBIX YIOJKOB, NPUKPEIUIEHHBIE OJHOM MOJIKOM Ha
00nTax, pPacCUUTHIBAIOTCS KaK LEHTpalbHO pacTsHyTble B cooTBeTcTBuu ¢ CII 16.13330. IIpu stom
ko3 punment Y ¢ yciosuii pabotsr B dopmyse (6) CIT 16.13330.2017 cieayer npuHumats 1o tabauue 1
CII 16.13330.2017.

19.2.12 C:xarble 3J€MEHTBl U3 OJMHOYHBIX YTOJIKOB, NPUKPEIUIEHHBIE B y3J1€ OJHOW IIOJKOM
CBapHBIMHU IIBaMU C LIEHTPOM TSDKECTH IIBOB WM OonrtamMu ¢ puckoi Ha pacctosHuu 0,45-0,55b or
oOymka (rae b - mupHUHA MOJKU YTOJIKa), CIEAYyEeT PacCUMThIBaTh HAa YCTOMYMBOCTh KaK IEHTPAJIbHO
cxateie B coorBercTBuu ¢ 7.1.3 CII 16.13330.2017. Ilpu onpeaenennn THOKOCTH 3TUX 3JIEMEHTOB PaINyC

MHEPIMH 1 CeYCHHUS yrojiKa MPUHUMACTCS PaBHBIM I min, a pacuetHas jumHa | =, rone U ompenensercs
0 PUCYHKY 43 B 3aBUCUMOCTH OT A o=1/i min.

Koaddumuentsr ycnoBuii pabotsl ¥ ¢ MPUHAMAIOTCS TSl OIOKOB: € PETyJISIPHON PEIIETKOM - Mo
Tabamue 50, ¢ pa3pexeHHON - HEe3aBHCHUMO OT MECTa YCTAaHOBKHM 3JIEMEHTa B KOHCTPYKLIMH U YCJIOBUM

3akperienus B y3nax ¥ ¢=0,75.
19.2.13 CxaTble 3JIeMEHTHl U3 OJMHOYHBIX YTOJKOB B CIydyasix, He OroBOpeHHBIX B 19.2.5 u
19.2.12, cnenyet paccUMTHIBaTh Ha yCTOHUYMBOCTH B cooTBeTcTBUM ¢ 9.2.9 CII 16.13330.2017.

HpI/I BBIYHMCJICHUH TIPUBCACHHOIO OTHOCHTEIBHOIO 3KCHEHTPUCHTETA M ef,yznmy JUTSA CEUCHHI U3

OJIMHOYHBIX YTroJKoB Koo duiment Tl cnexyer onpenensrs Kak aas cedenuid tuna 11 mo tabanue .2
(mpunoxenwne /) CIT 16.13330.2017.

B pacuerax criemyer NMpUHUMATh 3HAUEHHUS HW3THOAIOMET0 MOMEHTAa M W paaWyca HHEPIHH
CEYCHHs 1 OTHOCUTEINILHO TJIaBHBIX OCEH ceueHUsI.
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o9

a7

80 100 20 %0 150 180 200 220 240
.‘,'L/ min

[ —oaHuM BontoM; 2 — nByMs 6ontamu U 6oJiee (BAOJIb 3JIEMEHTOB) MM CBAPKOIi
Pucynok 43 — I'paduk pyia onpeaeneHust SHAa4EHHI [L JUIs1 PACKOCOB H Pa3PeE3HbIX 1HOACOB,

NpPHKPeNJIeHHbIX B Y3JaX OAHOi MOJIKOii

[Ipu onpeneneHny rTMOKOCTH BEPXHUX KOHTYPHBIX MOSICOB B 00€MX TJIOCKOCTSX pacueTHas IJuHa
| ¢r=0,85l. PacyeTrHoe 3HaueHHE HW3rHOAIONIMX MOMEHTOB B KaXIOH IIOCKOCTH MPHUHUMAETCS PaBHBIM

HanOOJIbIIEMY B IIpeJeIIaX MaHel! Mosca.

19.2.14 PacueTHyi0 HeCyIIyl0 CIHOCOOHOCTH OOJTOBOTO COCAMHEHHS CIEAYeT ONpeneisaTh B

cootBerctBuu ¢ CMN 16.13330; koadpduiment ycioBuit paborer Y ¢ mpuHuMmaercs paBHbiM 1,0, a

ko3 dunuent ycmosuit pabotel Y b IS COSTUHEHHN MPOKATHBIX JIEMEHTOB M3 CTAlH C IMPEICTIOM
Tekydectr 10 380 MIla (3900 krc/cm?), oCymIeCTBIAEMBIX HAa OONTaX HOPMAIbHOH TOYHOCTH, - TIO

Tabnnue 51.
Taoanma 51
Bun pacueTa ¥ reoOMeTpHUECKUE XapAKTEPUCTHKU COCTUHCHHUS KoaddunmenT ycnoswuii
paboThl Y p AN COSAMHEHUI
OIHOOOJITOB | MHOrOOOITOB
oro oro
Ha cpe3 1,00 0,90
Ha cMsTHE 1ipu paccTOSIHUSX
a>2d; b>2,5d 1,00 0,90
a=1,63d; b=2,32d 0,90 0,80
a=15d;b>2d;ma>1,5d;b=2d 0,85 0,75
a=2d; b =2,32d 1,00 0,85
a =1,35d; a1=1,35d npu TonmuHe mosku g0 6 MM u a1=1,25d npu 0,65 0,60
TOJIIIMHE TIOJIKK CBhIe 6 MM, b=2d (ToabKO I PacKOCOB U
pa3pe3HbIX MOSICOB)
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Ha cmsiTue aneMeHTOB, paboTaOMIMX TOJBKO Ha CKaTHe (PacKoChl U
paspesHsble mosica), mpu a=a 1=1,25d:

b =2,5d 1,00 0,90
b=23d 1,00 0,85
b=2d 1,00 0,75
IMpumeuanust

1 B Hacrosiei TabauIle MPUHATHI CICAYIONINE 0003HAUCHUS:

a - PacCTOSTHUE OT Kpasi 3JICMEHTA JI0 IIEHTPa OJIMKAKMIIIero OTBEPCTHUS BIOb YCHIIHS;

a1 - pacCcTOsSIHUE OT Kpasi CKOca J0 IEHTPA OJIMKAKIIIEro OTBEPCTHS;

b - paccTosiHue MeX Iy IIEHTPaMU OTBEPCTHIA;

d - amameTp oTBEpCTHSL.

2 3naueHus KOAPPHUIUEHTOB Y b, OTHOCITCS K DIIEMEHTaM H3 YTOJIKOB 0€3 CKOCa IMOJIKH C OTBEPCTHEM
(pucyHoK 44, B).

3 CKOC TOJIKH C OTBEPCTUEM B PACTSAHYTHIX 3JIECMEHTAX CJIEAYET BBIIOJIHSITH IO PUCYHKRY 44, O-T, IpH
sToM a121,35d mpu ToJIIKHE TOJIKK, PaBHOM WIIM MEHbIIE 6 MM, ¥ @ 1=1,25d - mpu TOIIIKMHE MOJIKH
cBbIIe 6 MM. B CKaThIX 3JIEMEHTAaX CKOC CIIEAYET BBIMOIHSATD 10 pucyHKy 44, 1 pu a=1,25d. Ckocsl

IIPU U3TOTOBJICHUU BBINOJIHAIOTCS 0€3 A0IMYCKa B CTOPOHY YMEHbBILEHHS, O YeM JOJKHBI ObITh JaHbI
YKa3aHUs B IIPOEKTE.

4 [Tpu mpOMEKYTOYHBIX 3HAYCHUAX a U b KOI(D(DUIMEHT Y b ONpenesnsieTcs: INHEHHON HHTEPIIONISIHCH.
[Tpu ogHOBpEMEHHOM M3MEHEHUH a M b B COeIMHEHUH CIIeyeT NPUHUMATh 3HAYCHHE
KO3 puIHeHTa, TOTYYCHHOTO HHTepHOsImei 1t a npu b = 2,5d u uist b ipu a = 2d.

a — 6e3 cKoca MOJKHU; 6 — 0 — CO CKOCOM MOJIKH; e — i — Pa3BePTKH /1S d — 6 U 2, O COOTBETCTBEHHO, /-1, 2-2, 2-2', 2-
2" — pacyeTHbIE CEYCHHA
Pucynox 44 — PacnionoxkeHne oTBepcTHii Aj1g 601TOB B YroIKaxX CTPYKTYPHBIX KOHCTPYKIHH

19.3 KoncrpynpoBanue

19.3.1 Ilpm mnpoeKTHpOBaHHM CTPYKTYPHBIX KOHCTPYKIUH M3 MPOKATHBIX Npoduieil kpome
TpeboBanuit pasgena 12 CII 16.13330.2017 cnenyer coOnrofaTh JOMOJHUTENbHBIE TpeOOBaHUS,

MMPUBCACHHBIC B HACTOSAIICM Pa3aCJIC.

19.3.2 DneMeHTbI CTPYKTYpPHBIX KOHCTPYKIIMM U Y3JIOBBIX COEIMHEHUH CIIElyeT KOHCTPYUPOBATh C
MaKCUMaJIbHOW YHH(PUKAHUECH DSJIEMEHTOB, JCTAJed © TEXHOJOTHYCCKUX OMEpaluid C Y4EeTOM
M3TOTOBJIEHHSI MX HA aBTOMATU3MPOBAHHBIX MOTOYHBIX TEXHOJIOIMYECKUX JIMHUAX. [l Kaxaoro Homepa

npoduis clieayer IpUHUMATh OJIHY TOJIIIUHY U OJTHY MapKy CTaju.
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I[CJ'IGHI/IG KOHCTPYKIIMU Ha C60p0LIHBIe OJIEMCHTHBI CICAYCT IMPOU3BOAUTHE C YUETOM HCKIHOUYCHUSA
JUIA OOJIBIIIMHCTBA JIEMEHTOB onepaunﬁ C60pKI/I " CBApKH, COCPCAOTOUMBAA UX HA MUHUMAJIbBHOM YUCJIC
TpaHCHOpT36eJ'II)HI)IX CTCPIKHECBBIX U IINIOCKOCTHBIX 3JICMCHTOB.

KoHCTpykunss 3aBOJACKMX, MOHTXHBIX MJIM KOMOMHUPOBAaHHBIX Y3JIOBBIX COEIMHEHUH
OTIpeNieNAeTCsl X Ha3HAuYCHHEM W MPUHATON TEXHOJOTHEW M3TOTOBICHMS, COOPKH M MOHTaXKa MOKPBITUS
B COOTBETCTBUM C TIpaBUJIaMM M3TOTOBJICHUS U KOHTPOJS KAauecTBa CTAIBHBIX CTPOMTEIBHBIX
KOHCTPYKIHUH.

33.BOI[CKI/IC COCAUHCHUA CICAYCT BBIIIOJIHATH CBAPHBIMH, MOHTAXXHBIC - HA OouTax.

19.3.3 VY3510BbIe COEIMHEHHS YTOIKOBBIX AJIEMEHTOB CJIelyeT KOHCTpyupoBath 6e3 (aconok. [Ipu
KOHCTPYKTUBHON HEBO3MOKHOCTH pPa3MeEIIeHHs OOJBIIOro yucia OONTOB B y3i€ CIEAyeT NMPUMEHSThH
HaKJIa Hble (WM MPUCTHIKOBAHHBIC K MEPY MOSICHOTO YToJIKa CBApPKOii) (paCOHKH MPH YCIOBUU 3aBEICHUS
YTOJIKOB PEHIETKH Ha IOJIKY MOSICHOTO YTOJIKa.

Jnist obecrieuenust pa3MeIIeHus] CBAPHBIX IIBOB MM OOJTOB B MPENENIax IMOJIOK MOSICHBIX YTOJKOB
clleflyeT CMellaTh TOYKM IepeceueHHsi Ocei 3JEMEHTOB PELIETKH B y3JlaX € OCeil MoscoB 10 OOYIIKOB
yroJIKa.

19.3.4 [Ins coenvHEHHUs DJJIEMEHTOB CJEeAyeT NPUHUMATh OONTHI HOPMAalIbHOW TOYHOCTH, a
JUaMeTp OTBEpPCTUs Ha3HavaTh Oousblie auameTpa Oosnra Ha 1,5 mm. CoenMHEHHE SJEMEHTOB, B
KOTOPBIX BO3HUKAIOT 3HAKONEPEMEHHBIC YCWIIMS, CIEIyeT TMPOEKTHPOBATh CBApHBIMH WM Ha
BBICOKOTIPOYHBIX OOJITaX.

BounTel criegyeT nmpuHUMaTh OAHOTO TUaMeTpa U He 6osee ueM 3-X pa3MepoB IO JUIMHE.

19.3.5 Casurossle nedopMalui B COEIUHEHUAX M3-32 PA3HOCTU B JUAMETPax OTBEpCTHs U OoaTa
ClleyeT YYHUTHIBaTh MNP HA3HAYEHUM CTPOUTEIBHOTO MOJbeMa W KOHCTPYHPOBAHUU COEAMHEHUMN
CTPYKTYPHOM KOHCTPYKIMHM C HEMOJATIMBBIMU 3JIEMEHTaMHU 3JaHui U o0opynoBaHus ((haXxBEpKOM,
CTeHaMH, Ieperopoaxkamu, Tpydoamu u T.11.). CoelMHEHUsI BCEX JEMEHTOB KOHCTPYKIMU JTOJIKHBI UMETh
OJIMHAKOBbIE KOHEYHbIE CABHUroBble nAedopmaruu. [Ipy pa3HON MOJATIMBOCTH 3JIEMEHTOB B pacyere
CJIeTyeT yUUTHIBAaTh NepepacipeieeHle YCHINN, KOTOPOEe ONpeAesieTcsl Py pacueTHON Harpyske.

s KOMIEHCallMy CABUTOBBIX JeQopMaiii B JBYXCKATHBIX KOHCTPYKLHSAX CTPYKTYPHBIX
HOKpHITUH TposeToM 18 u 24 M mpu pa3paboTKe JeTaJIMpOBOYHBIX YepTekeil cienyeT yBEIHMYUBaTh
IPUHSTHIN B IPOEKTE YKIIOH 10sicoB Ha 1%.

19.3.6 OTBepctus moj OONTHI B CTBIKAX HIXKHUX IOSICOB CIEAyeT pa3MellaTh B OJUH P WU B
[IaXMAaTHOM TOPSAJKE, IPU 3TOM PHUCKY WJIM LIEHTP TPpyHIbl OOJTOB CledyeT pa3MellaTb Ha pacCTOSHUU
27 OT O0yIIKa C OKPYTJIIEHUEM IO 5 MM B MEHBIIYIO CTOPOHY.

[Tpu oJ1HO- 1 MHOTOPSTHOM PACIHOJIOKEHUU OOJITOB B KaXJIOM Py UX HE JTOJDKHO ObITh OoJjee
5. Ilpu pacnonoxkeHuu OONTOB B IIAXMATHOM MOpsAKe HauOoJiee yJNaleHHBIH OT y3ima OOnT ciemyeT
pacronaraTte Ha HAaUMEHbIIIEH PUCKE.

B osnemenTax pemeTrku M3 OAMHOYHBIX YTOJKOB, MPUKPEIUIEHHBIX OJHON TOJNKOH |
TIOJIBEP)KEHHBIX PACTSHKEHHUIO, OTBEPCTUS IMOJA OONTHI (IIPH OJHOPSIIHOM PACHOJOXKEHWH) W IEHTP
rpynnsl (IpyU MHOTOPSTHOM PACIIONIOKEHHUH) clieyeT pa3merars Ha pacctosHuu 0,35-0,45b ot oOyiika,
a B 2JIEeMEHTax, MoJBepkeHHbIX CxxaThio - 0,45-0,55b (b - mmpuna nonku yronka). [1pu kperuieHuH Takux
AJIEMEHTOB CBAPKOW IIBBI CJIECIYET pPacHpenessiTh MEXIy OOymkoM M mepoM B cooTHomeHuu ot 0,5:0,5
1o 0,65:0,35. B snemeHTax M3 MapHBIX YTOJIKOB, COCTAaBJIEHHBIX B TaBPOBOE CEUEHHE, OTBEPCTHUS MOJ
OOJNTHI M LIEHTP TSKECTH CBApHBIX IBOB CIEAYET pa3MemiaTh Ha paccTosHuu oT obOymka 0,35-0,45b u
0,3-0,4b cooTBETCTBEHHO.

MuHMMaIbHOE PAacCTOSTHHE OT Kpasi 3JIEMEHTa J0 LEHTpa ONMKailiero oTBEpCTHS BAOJb YCHIIHS
B PAaCTSHYTHIX dJIEMEHTax ClielyeT Ha3Havyath He MeHee 1,5d m He Menee 1,35d mo HOopManm 1o ckoca
NOJIKK 0€3 JI0MyCKa B CTOPOHY YMEHbBIIEHHs IpU U3rotoBieHuu (rae d - nuamerp orBepctus). [lpu stom
JUHUS CKOCa JIOJKHA TEPECEKaThCsl C OCAMU OTBEPCTHS 3a MpenejaMu IMOJKU (CM. pucyHok 44, 6-r). B
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3JIEeMEHTaX, MOJIBEP)KEHHBIX TOJBKO CXKATHIO, PACCTOSHUE OT LIEHTpa OJmKailliero oTBepCTHs 10 CKOca
0 HOpMalnu CcleAyeT Ha3HayaTb He MeHee 1,25d 0e3 pomycka B CTOPOHY YMEHBIICHHS IPU
u3roropieHuu. Hecymas cnocoOHOCTh COEAMHEHMsI B 3TOM cliydyae He cHukaercs. [lepeceyenue JMHUN
CKOCa C KpasiMU 3JIEMEHTAa JOIMyCKaeTCs B IIpeiesiaX MOJKH (CM. PUCYHOK 44, 1).

19.3.7 BepxHue mnosca u3 ABYTaBpOB NpH Iepeaye Harpy3Kd OT KPOBIM uepe3 CTalbHOU
npOQUITMPOBAHHBIA HACTWII CIEAYET PACKPEIUISITh B IUIOCKOCTH HAMMEHBIIEH >KECTKOCTH MOCTaHOBKOU
camoHape3aroux OontoB wiM apobenel B kaxaod BomHe. [Ipu kperuieHuu mro0ensMu ycwivs B
AJIEMEHTaX KOHCTPYKIIMH CIIEIyeT OMPELNIATh C yYETOM BKIIFOUEHHUS HACTHIIA B pa0OTy CHCTEMBI.

20 Bajaku

20.1 O01Iue MoJI0KEeHU A

20.1.1 ns mogbopa MHUHUMAIBHOTO CEUEHHUs OalKW PACUETHBIMU pa3MEpaMH M IapamMeTpamu
SIBIISIFOTCSL:

| - mposer;

M - pacyeTHBIN H3ruOArOIINI MOMEHT;

N - mapaMeTp, omnpeAessonmi npeaeabHpiii nporu6 (fu=1/n) u npurumaemsiii cormacuo Cll
20.13330;

P - mapamerp, paBHbIi 9,6 - TP pPABHOMEPHO paclpeeNeHHON Harpyske, 12 - mpu
COCpEOTOUEHHON Harpy3Ke B cepeilnHe nposiera, 10 - B OCTaIbHBIX CIIydasix;

Y ¢ - xo3dduIMeHT HAAEKHOCTH IO HArpy3Ke, ONMPEACISIEMbIi KaK OTHOIICHHE PAaCUYeTHOTO
3Ha4YeHUs HKBUBAIIEHTHOH (10 3HAYEHUIO N3rHOAIOIIero MOMEHTa) Harpy3ku K HOPMaTUBHOMY;

3
B= I/I\/I/(Eyc) R
; V=I/B; Y=n/(PY f) - mapameTpsbl, HCIIOIBb3yEMBIE B PACUETHBIX (HOPMYJIax.

20.1.2 Ceuenue Oanku, NPUHATOE C YYETOM JECHCTBYIOIIMX COPTaMEHTOB, TpeOOBaHUHU U
OTpaHUYEHUH, MPEIBIBIAEMBIX K MIPOEKTY B KaX/J10M KOHKPETHOM Ciydae, ClIelyeT MPOBEPATh COrTIaCHO
20.2 (nns 6anok ¢ ycroiunBoit creHkoi) uinu 20.4 (s 0anok ¢ THOKON CTEHKOM).

20.2 baJku U3 0OJHOPOHOI0 MAaTEPHAJIA C YCTOHYNBOI CTEHKOM

20.2.1 Pa3mepsr ceuennii (cM. pucyHok 5 CIT 16.13330.2017, rae hw o603HadyeHo Kak her, @ b -
Kak b ef) IByTaBpOBBIX 0AJIOK 1-ro Kjiacca ClieayeT onpeaessaTh o Gpopmyiam:

t,=03678; TW=2OW/ Y Ye 1 66t b=0,3020w, (139)

e V= |/E/Ry _

D¢ dekTuBHOE 3HAYEHHE PACUCTHOTO CONPOTHBIICHUS CTad Ryef ClieayeT ompenemisiTh o
bopmyie
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. (140)

1<e<5

20.2.2 Pa3mepbl ceyeHUU ABYTaBPOBBIX Oanok 2-ro Kiacca mpu
o ¢popMynam:

CIIeyeT OIpPEeaeNATh

3
t,=1,26B/ (Dﬁbﬁw ; h/\/:iuW‘;NV/l/}Z ;

t:=0,71t, )Vuwallxuf ;bf=1142h/\/ Kufallxuw

, (141)
_ —2 4 (a4 4 =2
e =1 1/3 72408 (vR)* (1-4/52).
a 120,25(3(1) 1-2).
ITapamerp & cremyer onpenesite o Gpopmyiie
£=0,29/]//0,0833{c,~1)(a +0.167) 4o

rze C 1x - Ko3pPUIMeHT, onpeaensembiid mo dopmynam (77) CIT 16.13330.2017 u usMeHsONIIHNCS

B mpenenax 1<C 1x=cyx; % =AdAw.
Jnst Ganmok kopoOuaToro ceueHust KoapduimeHt € 1x B popmyne (142) cnemyer ymHoxath Ha 0,5.

A
B dopmynax (141) smauenne YW cremyer ompenensith 1o Tabaule 52 B 3aBHCHMOCTH OT © , a

3HaUEHUe Mt - o 8.5.18 CII 16.13330.2017. B tabnune 52 u B ¢popmynax (141) cpennee kacaTenbHoe

HarnpspkeHne U ciieayeT MPUHUMATh paBHBIM '=Q/A .

Tabauna 52

IR [IpenenbHble 3HAUECHMS Auw npu E , PAaBHOM
1,0 1,5 2,0 2,5 3,0 3,5 4,0 4,5 29,0
0 5,50 4,00 3,42 3,00 2,72 2,52 2,37 2,27 2,20
0,5 4,50 3,70 3,13 2,75 2,51 2,35 2,26 2,20 2,20
0,6 4,25 3,52 2,98 2,64 2,42 2,28 2,20 2,20 2,20
0,7 4,00 3,34 2,84 2,53 2,34 2,20 2,20 2,20 2,20
0,8 3,75 3,04 2,62 2,37 2,26 2,20 2,20 2,20 2,20
0,9 3,50 2,713 2,39 2,20 2,20 2,20 2,20 2,20 2,20

3navenus M u Q cieayer onpeaensaTh B OJJHOM CEUCHUH OaTKH.
D¢ dekTUBHOE 3HAYEHHE PACUCTHOTO COMPOTHBIICHUS CTad Ryef clieayeT ompenemnsTh Io
dopmye
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, (143)

e n12(1,8(01—0,8)/(03131/60—1) |

20.2.3 Ilpu Hanu4YuM 30HBI YUCTOTO M3THOa pa3Mepsl cedeHuit 6anok 2-ro kiacca u 3ddexkTuBHOE
3HAYCHHUE PACYETHOTO COINPOTUBJICHUS CTalU cienyer ompenensatb no dopmynam (141) u (143)

COOTBCTCTBCHHO ITPU IMOACTAHOBKEC B HUX 3HAYCHUA €= 1’42 .

Aw=2.2 . A, =0,3

20.2.4 Pa3Mepsl cedueHU OBYTAaBPOBBIX 0anok 3-ro kiacca (mpu ; "7 ) cnenyer
OMpeneNsTh 1Mo hopMyam:

3
tN=01745B/]/°32' ; m:g,zw/ﬁ; t=1,924, )/ ot . by=0,525h, /e, (148)

e 251408 (r/RS)4_

0 ,=0,25(3® »-2).
O¢ddexkTnBHOE 3HAUEHHME pPACUETHOTO CONPOTHUBIEHHS CTalu Ryef ciaexyer ompenensTts o0
dbopmyne
3
_ 0,775E My
Yy o

2

, (145)

e n2=(1,8m2—0,8)/(w23V(0—2) |

20.2.5 Ilpu BBIOOpE cTanM pacyeTHOE CONpPOTUBIEHHE Ry cienyer mpUHUMATh OMU3KUM K Ry ef,
BbIuUCIeHHOMY 10 dopmynam (140), (143) u (145); mpu 3TOM JODKHO OBITH BBIMOJHEHO YCIOBHE

RySR y,ef.
20.2.6 Jlnsg 6anok 2-ro u 3-ro KJIacCOB NPH OJHOBPEMEHHOM JAEUCTBUM B ceueHud M u Q B

dopmynax (141), (143) - (145) cremyer mpUHHMATH: B MEPBOM HPHOMMKEHHH '=0; B MOCIEAYIONIIHX

npubmmkennsax 1=Q/(twhw).
20.3 bucrajabHbIe 0aJIKU

20.3.1 B pacuerax MpOYHOCTH OHUCTANBHBIX OAJOK, B KOTOPHIX CTEHKA BBIMOJHEHA W3 MEHEE
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MPOYHOMN CTalIK, 4eM Mosica (WK OJIMH MOSIC), IPUMEHSIOTCS CIIEIYIOIINE IJIaBHbIE KPUTEPHUU:
a) TpeleNbHbIX (OrpaHMYEHHBIX) IIACTUYECKUX Ae(opMaliuii, BeIpaXKalOMUNUCI B OTpaHUYCHUH

HauOOoJbIIeH WHTEHCUBHOCTH ILIACTHYECKUX jgedopManuii € jp B CTeHKE HOPMOHM IpeneabHON

WHTCHCHBHOCTH IIJIACTHYECKHX JedopManuii € iplim, IPH 3TOM B pacueTax YYWTHIBAIOTCS IUIACTHYECKHE
nedopMaIuu He TOJIBKO B CTEHKE, HO U B TI0SCAX;

0) mpeneabHBIX HAMPSOKCHWH (pacueTHBIX CONMPOTHUBIICHHWM) B TOsiICE OaJKW TPU YIOPYrol €ro
paboTe, MpU 3TOM B pacyeTax YUYUTHIBAIOTCS IIACTHUECKUE AePOpMAaIiK TOJIBKO B CTEHKE.

Wndopmarius 06 n3MEHEHHSX:
Ilynxkm 20.3.2 usmenen ¢ 20 ausaps 2023 2. - U3meHeHue N 3

CM. rpedbiOywyto pedakuuro
20.3.2 Jlna pacueta Ha MPOYHOCTh YCTAHABIUBAIOTCS CJEAYIONIME TPYIIbI OUCTaIbHBIX OaJoK,
OTIMYAOIIECd KPUTCPHUEM MPOYHOCTH U HOpMOfI MNpeaACIbHBIX UHTEHCUBHOCTEN ILIACTUYECKUX

nedopmanuii € ip jim:
1- PACUYCThI IIPOYHOCTHU BBIIIOJIHAKOTCA IIO KPUTCPHUIO MPCACIbHBIX HaprDKeHI/Iﬁ B Iosice - Oanku

IPH PACYETHOM COINPOTHBJIEHUH CTaid 1osicoB Rf=R /Y, MeHbIIEM pacueTHOro CONMPOTHBICHHUS IIO
npeeny TeKyuecTH; 0aaku KpaHOBBIX myTei ¢ peskumamu pabotsl 1K-5K cormacuo CIM 20.13330.

2-4 - pacyeTbl TPOYHOCTH BBHIMOJHSAIOTCS 1O KPUTEPUIO OTPAHUYCHHBIX IUIACTHYECKUX
negopmanuii, B YaCTHOCTH:

2 - €ip1im=0,1% - Ganku, HEMOCPEIACTBEHHO BOCIPHHUMAIOIINE MOJBUKHBIE ¥ BHOPAIIMOHHBIE
Harpysku (O6anku paGouyux IUIOIMIAJ0K, OYHKEPHBIX U Pa3TPy30YHBIX ICTAKaJ, TPAHCIIOPTEPHBIX rajnepew,
10J1 KpaHbl THIPOTEXHUUECKUX COOPYKEHUH U T.I1.);

3 - € im=0,2% - Oamku, paboTarollfie Ha CTaTHYECKHE HArpy3kd (OAIKH IMEPEKPHITHHA |
HOKPBITUH; purenan pam, ¢axsepka; Oaiku, MOAJepKUBAIOLINE TEXHOJIOTHYECKOe 000pyA0BaHKE; PUTeNIN
ACTaKaj U Jpyrue u3rudaembie, pacTIHYTO-U3THOaeMbIe U CKaTO-U3rndaeMbie OATIOUHbBIE DIIEMEHTHI);

4 - €i51im=0,4% - Ganku paboTaroIIUe HA CTATHYECKYIO HArPY3Ky, HO HE UMEIOIIUE MPOJOILHBIX
pebep KeCTKOCTH, HEe BOCHPUHHUMAIOIIUE MECTHBIX HArpy30K M OTJIHYAIOLIUECS MOBBIIIEHHON o0Ien
YCTOMYHUBOCTBIO U YCTOWYMBOCTBIO CTEHOK M CBECOB IMOSCOB aHAJOTHYHO OajikaM, pacCYMTHIBAEMBIM Ha
MPOYHOCTH B cOOTBETCTBUU ¢ pasgenom / CIT 16.13330.2017.

20.3.3 PacueT Ha IPOYHOCTh OUCTABHBIX 0AJIOK BCEX TPYII CIeIyeT BHITOIHATH 110 (popMyiam:
py U3rude B OTHOM U3 TIIaBHBIX IIOCKOCTEH

MX
—<1
CX\Nx,mianYC
; (146)
npu I/I3FI/I6C B IBYX I'IaBHBIX IJIOCKOCTAX
M M
TR T
CGhReYe CylyR¢Ye - (147)

IIPY OCEBOM CHUIIe C U3THOOM
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N MM
RfYc[A_A\N( 1 _RN/ Rf ) ] Cnix IXRfYC CNnyRf'Yc B
. (148)

20.3.4 KoadunueHts! Cx u Cy ompeaenstores mo tabanuam 53 u 54 B 3aBUCUMOCTH OT TPYIIITBI
KOHCTPYKIMH, MPUHATHIX 3HAYEHUH PACUCTHBIX CONMPOTHUBJICHHN MOSICOB Rf M cTeHKM Rw, a Takxke OT
OTHOIICHHH TUTOIIAICH YIEMEHTOB CCUCHHSI.
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Tadauua 53
Howmep CeueHnue Rw | Rt 3nauenune kodddummenra Cx i rpynn 6aaok
CeUCHHSI MIla (krc/cm ?) 1 | 2 |
npu A /A w, paBHBIX

025 0,5 1 2 1025| 05 1 2 1025] 05 1 2
1 : 230 300(3050) | 0,97 | 0981099 099 102|101 101|100 ]105]103]102]| 1,01
y : (2350) 330(3350) | 0,95 09709 099 09 099099100101 |101]101) 100
; A 370(3750) | 0,93 1098097099 09|09 |09 0,99 |0971]098]0,99 | 0,9
. / f 400 (4100) | 091 {094 | 097 | 0,98 | 091094 | 097 | 0,98 | 09409 | 098 | 0,99

——— 455 (4640) | 0,88 | 0,92 | 0,96 | 0,98 - - - - - - - -
260 330(3350) | 0,98 | 0,98 1099 | 100|102 ]102 101|100 1,06 104 102]| 1,01
(2650) 370(3750) | 0,95 0971098 /099 09 099099099101 |101]100]1,00
X X 400 (4100) | 0,93 1 0,96 | 0,98 | 0,99 | 095|097 | 0,98 | 0,99 | 0,98 | 0,99 | 0,99 | 1,00

- 455 (4640) | 0,90 | 0,94 | 0,97 | 0,98 - - - - - - - -
—_ 300 370(3750) | 0,98 | 099 1099 | 100|103 102101 100|107 [105)|103]1,01
A W (3050) 400 (4100) | 0,96 | 0,98 | 0,99 | 0,99 | 0,99 1099 | 100 | 100|103 ]102 101|101

455 (4640) | 0,94 | 0,96 | 0,98 | 0,99 - - - - - - - -
7_ 330 400 (4100) | 0,98 | 0,99 | 0,99 | 100 | 1,03 1,02 | 101|100 |1,08] 106 103] 1,01

Af ' (3350) 455 (4640) | 0,96 | 0,97 | 0,98 | 0,99 - - - - - - - -

Y

2 230 300 (3050) | 0,97 | 097 | 097 | 098 | 1,10 | 1,09 | 105|103 116|118 | 117 | 1,10
y i (2350) 330(3350) | 0,94 | 0,96 | 09 | 097 (103|103 ]102 101 111 ]114|112 1,07
; A 370(3750) [ 0,91 | 093 095 |09 |09 | 097 098|098 |104 109|107 1,04
: / f 400 (4100) | 0,88 | 091 | 0,94 | 0,96 | 090 | 0,93 | 095|097 | 100 | 106 | 1,04 | 1,00

) 455 (4640) | 0,84 | 0,88 | 0,82 | 0,96 - - - - - - - -
260 330(3350) | 0,97 | 0,97 | 097098 | 110 | 109 | 105103117 (119|117 120
(2650) 370(3750) | 0,94 | 09 | 09 | 098 | 1,02 |1,02 100|100 | 111|114 112|107
X X 400 (4100) | 0,92 | 0,94 | 095 | 0,97 | 09 | 0,97 | 0,98 | 0,98 | 1,06 | 1,10 | 1,08 | 1,04

A
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455 (4640) | 0,88 | 0,91 | 0,94 | 0,96 - - - - - - - -

300 370 (3750) | 0,98 | 098098 099111109 |105]103|119]120 118|110

(3050) 400 (4100) | 0,96 | 095 1097 | 098 | 104 | 103 101|101 116116113107
455 (4640) | 0,92 | 0,94 | 0,95 | 0,97 - - - - - - - -

330 400 (4100) | 0,98 | 0,98 | 0,98 [ 0,98 | 1,10 | 1,08 | 1,04 | 1,03 | 1,18 | 1,20 | 1,17 | 1,10
(3350) 455 (4640) | 0,95 | 0,96 | 3,96 | 0,98 - - - - - - - -

IIpumeyanus

sgauenuii Rw u R+

1 KoaddummeHTs! C x ONPEaeIIsstoTCs JIMHEHHON nHTeposire mo A /A w 1 110 COOTHOIICHHUIO TUIOMIA/ICH MOSCOB PU IPUHATHH OJIMKAHIINX

2 Jlyist 3-ii rpynmbl 6asiok KOAQGUIUEHTHI C x OTPEICIIIIOTCS TUHESHHONW HHTEPIIOISAIUEH B COOTBETCTBHH € NpumedaHnem 1 u, KpoMe TOTo, 1Mo € ip fim.
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Tabauna 54
I'pynma 6anok 3nauenne ko> (UIHEHTA Cy HPU PACIETHBIX cONpoTHBIeHMsAX R 1, MIla (krc/cm ?)
300 (3050) 330 (3350) 370 (3750) 400 (4100) 455 (4640)
1 1,00 1,00 1,00 1,00 1,00
2 1,33 1,31 1,30 1,28 1,00
3 1,41 1,40 1,39 1,38 1,00
4 1,47 1,46 1,45 1,44 1,00

20.3.5 KoadurmeHt € nx onpenensercs mo ¢popmye

cnx=Rw/R++M(cx-Rw/R¥), (149)

rae M=N1+1235N »(R-Rw)/E, 3mecs N1u M - kosddunmentsl, npuanmaemsie 1o tabamue 55.
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Tadauua 55
Howmep Ceuenue N ni Mo Howmep Ceuenue N ny no
CeYeHus 2AR; + AR, CEYeHUs Af(l,5Rf N Rw) ¥ - n _
1 A 0 1 1 2 0 1 1 1 1
—"'"Z f 0,1 1,63 -0,57 —-—-A{-Af 0,1 0,67 1,13 | 0,33 -0,13
A d 0,2 247 | -1,35 - 0,2 054 | 1,25 | 0,84 | -0,39
W 0,3 3,20 -2,08 Aw A!' 0,3 0,74 1,32 | 0,51 -0,38
Tg—" 0,4 3,49 -2,39 — [ 0,4 1,07 1,34 | 0,12 -0,43
f 0,5 3,57 -2,54 0,5 1,35 1,31 | -0,14 | -0,52
0,7 3,05 -2,17 0,7 1,66 1,17 | -042 | -0,82
IMpumeuanue - [Ipyn 0IMHAKOBBIX 3HAKAX HANPSDKEHUH O x B OoJbIeM mosice oT yeuinuii M u N crieayer npuHuMath rpady, 0003HAYCHHYIO 3HAKOM
"+". a mpu pa3HBIX 3HaKax - rpady, 0003HAYCHHYIO 3HAKOM "-".
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Jlnst cedenust 11 mpUHUMAETCsl HE3aBUCHMO OT 3HAYCHHUS JICHCTBUTEIBHOW aCHMMETPUH (CUMTAs,
4T0 00a Mosica UMEIOT IUIOIIA b OOJIbIIIero mosica Af).
Koaddunuent ¢ ny onpeznensercs no Gopmysie

cny=1+M1(cy-1). (150)

[Tpyr HaMMYUK 30HBI YUCTOTO U3rHOa KOAPDUIIUEHTHI C x U Cy ONPEILSISIOTCS 110 GopMyiam:
6, =R, /R +(6! R,/R¢)(1-05WVIT) a5

Cy:1+(cy’—1)(14)’5 v/l ) , (152)

rac luv- JJIMHBI IIPOJICTa 0aJIoOK ¥ 30HBI YHCTOr'0O U3THbda COOTBCTCTBCHHO,

I I
C
G u Y - Ko3pPHUIUCHTBI Cx U Cy, MPUHUMAEMbIe 1m0 Tabauuam 53 u 54 B 3aBUCHMOCTH OT

€ iplim M paCYETHBIX CONPOTHUBIICHHUH Rt 1 R w cOOTBETCTBEHHO.

20.3.6 Pacuer Ha ycTamocTh OHCTaJIbHBIX OAJOK CJEIyeT BBINOIHITH HAa SKCILTyaTallMOHHBIE
Harpy3ku ¢ yderom oOmux tpeboBanuit Cl1 16.13330 kak MOHOCTAaNBHBIX M3 MaTepHala TMosca,
PAacCIIONIOKEHHOTO Y TIPOBEpsieMO (pHOPBHI.

20.3.7 JKectkocTh OucTasibHOM Oanku (1MOJA HOPMAaTUBHBIMM HAarpy3kamu) THpPOBEPSIOT B
OPEINON0KEHUH yOpyroid paboThl Oajku, BKIOYas CIydyad, B KOTOPBIX BBIYHMCIECHHBIE B 3TOM
IPEITOI0KEHUH OT HOPMATHBHBIX HArpy30K HANPsDKEHUS B CTEHKE MPEBBIIAOT Ry.

20.3.8 OO0u1yr0 ycTOMYMBOCTh OMCTATBHON OalIKK TOMYCKAETCsl TPOBEPATH KaK /I MOHOCTAJIbHOI,
BBITTOJIHEHHOHN M3 CTalll, IPUMEHEHHON B C)KAaTOM Mosice OUCTaIbHOM OalKH.

20.3.9 VYcToHuMBOCTb MOJOK IOSCOB B OWCTanbHBIX Oankax |- rpynmbel mpoBepsieTcss U
obecnieunBaercs cornacHo ClM 16.13330 B npenmnonokeHuu ynpyro paboThl CTAJIH.

20.3.10 B OwucrambHbIX Oankax 2-4-ii Tpynm JABYTaBPOBOI'O CEUYEHMs OTHOILIEHHE pPacyeTHOM

IIUPHUHBI CBECa CXKaTOM TOJKH mosca K ee ToamuHe Ut Inpu Y loc=0 HE HOIDKHO IIPEBLINIATH
0,35/E/R;
Wupopmarus 06 H3MEHEHHSX:
Ilynxkm 20.3.11 uzmenen c 25 uronsn 2019 e. - UsmerneHue N 1

CM. rpedbiOywyto pedakuyuro
20.3.11 B OucranpHbpIX Oankax IBYTaBPOBOTO CEUEHUS, YKPEIJIEHHOTO TOJIBKO MOINEPEYHbIMU

pebpamu sxecTkocTH, MU O 10c=0 yCTOWINBOCTH CTEHKH TPOBEPSETCSI IO (GOpMyIIam:
JUTSL CHMMETPHUYHBIX CEUEeHUM

AJI1 aACUMMCTPUYIHBIX ceueHui ¢ doiee Pa3BUTHIM CXKATbIM MOSACOM
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M <o, Ahy +03A4( hy—y ) +4h7t,0R, + %(m—zrﬁ) Ry—37"

, (154)

rae V=b¢/(bwtw), HO HE Menee 0,25;
0=024-045(1/R,)*-85-10 °(%,~2.2)"

W' - oTHOCHTENbHAS THOKOCTh CTCHKH;
T - cpennee kacarenpHoe Hanpspkenue (He oonee 0,5R sw);
O 1 u O3 - HanmpsDKCHWS B CKATOM M PACTAHYTOM II0SCAX COOTBETCTBEHHO, ecan O 1= Ry,
npurnmaior O 1=R¢, ecim O 32R, mpuammator O 3=R;
A1, A3 - Tuomanu ceueHus: 60JIbIIET0 U MEHBIIIETO Mosica OUCTAIbLHOM 0aJKu COOTBETCTBEHHO;
h 1 - BeICOTa C)KaTOM 30HBI CTEHKH, OIpe/IeisieMas U3 YCIOBHI PABHOBECHS.
20.3.12 IIpoBepka YCTOWYHMBOCTH CTEHKH BBINONHAETCS 1O Qopmyrnam noapasgena 8.5 CII

16.13330.2017, ecnu KOMIIOHEHTHI HANPSHKEHUM, BBIYMCICHHBIE JMJII PAcYeTHOrO OTCEKAa CTEHKH,
yaoBiaetBopsitotT pasgeny 7 CII 16.13330.2017.

20.3.13 Pa3mepsl ceueHUi OMCTABHBIX JIBYTaBPOBBIX 0allOK 2-TO Kiacca C YCTOHYHMBON CTEHKOM
npu R yi/R yw=r cremyet onpenensats no Gopmysiam:

3
t,=1,26B/ 0037\45\,\, ; h/v:xuwt/vvw/ I/ Ye ; t: =1, )\‘UWGSVF :

bf :hNVaG/(XUWVF)' , (155)

e m3:2r—1+1/(3r2)+0,8(r/RSW)4(1—1/r2)
03=0,25 (3w,/r-2)

Vo= E/Ry

A
B dopmynax (155) smagenme YW chemyer mpuHMMaTh mo Tabauue 52 B 3aBUCUMOCTH OT
€

napameTpa © , onpeaensieMoro o GopmyJe

o 1+(1’3—O,20Lf )(Clr_l) , (156)

rze C1r - K03 HUIMeHT, onpeaensieMbli no Gopmyie

G =M (W Ry 7o) | 6B G e

HIIN

Y U3MEHSIOIINICS B peaenax 1<c 1r5c X

311EeCh B r ¥ Cxr - KO3 dummenTsl, onpenensiembie cornmacuo 8.2.8 CIT 16.13330.2017.
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Jliist 6astok kKopoO4aroro ceueHust Ko3ppuieHT C 1r B bopmyne (156) cinemyer ymHoxkath Ha 0,5.
OddexkTrBHOE 3HAUCHHE PACYCTHOTO CONPOTHBICHHS CTAIM CTEHKH Oalkud Rywef ciemyer
oTmpeaenaTh o Gopmyme

3
_ 0,63E M3 /Mo

et =, vo

, (158)

e N3 = ( 1,80)3/r—0,8)/( 0)331/(;0—3)

IIpy BBIGOPE CTAITH JOJKHO OBITH BHIIOIHEHO YCIOBHE R yw=R ywef.
[Tpu omHOBpEeMEHHOM JeiicTBUU B cedeHnn M u Q cnenyet yuntbiBath 20.2.6.

20.4 baaku ¢ TrHOKOM CTEHKOH

20.4.1 Pa3pe3nbie Oanmku ¢ THOKOW CTEHKOW CHMMETPHUYHOTO JIBYyTaBPOBOTO CEUCHUS, HECYIIHE
CTaTUYECKYI0 Harpy3ky M H3rubaemble B IIJIOCKOCTH CTEHKH CJlEIyeT NPUMEHSTh IpU Harpyske,
SKBUBAJIEHTHOW paBHOMEpHO pacnpezaeneHHo no 50 kH/M, u mpoektupoBaTh W3 CTaau € MpelerIoM
Tekyuectu a0 345 H/mm 2

20.4.2 VYcroituuBocTh Oanok ¢ TMOKOM CTEHKOHM cienyer obecneunmBaTh WJIN BbINOJIHEHUEM
tpeboBanuii 8.4.4 CII 16.13330.2017, unm 3aKkpenjeHUeM CXaToro Imosica, NMpPU KOTOPOM YCIOBHas

*=(L /b ]/ R./E
rHOKOCTH rosica P ( 'Ef f ) y He npesbimiaet 0,21 (rae b f - mupuna cxxatoro nosca).

20.4.3 OtHomIeHUE IIAPUHBI CBECA CKATOTO IIOsACA K €ro TOJIIUHE CICAYCT IMPUHHUMATL HE Oolee

038)EIR,
Otszf/('%N h/v)

20.4.4 OrtHoUIeHUE IUIOLIAEH CEUYEHMI TI0sica M CTEHKU HE JOJDKHO

IPEBLINIATE PeAebHBIX 3HaueHui 4, onpenensemsix mo Gopmyie

10°
oy = = (134412 R /E)
A

. (159)

20.4.5 Y4acTOK CTEHKH OaJKu HaJl OMOPOH ClIeAyeT YKPEIUIATh ABYCTOPOHHHM OIOPHBIM peOpoM
YKECTKOCTHU U pacCUUThIBATh cornacHo 8.5.17 CII 16.13330.2017.

131, YE/R,
Ha paccrosanm He MeHee mUpHUHBI pedOpa u He Oosee OT OIOPHOTO pedpa
CJIeTyeT yCTaHaBIUBAaTh JAOIMOJHUTEIBHOE IBYCTOPOHHEE PEOpO ®KEeCTKOCTH pazmepom cornacHo 20.4.11.

20.4.6 Mectnoe nampsokenue O |oc B creHke Oanku, ompeneineHHoe mo dopmyne (47) CII

16.13330.2017, momxuo ObiTh He Oomee 0,75 Ry, mpu 3TOoM 3HadeHHE lef ClemyeT BBIYHCIATH 10
bopmyne (48) CIT 16.13330.2017.
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20.4.7 Ilpu onpeneneHun nporuda 0aJoK MOMEHT MHEPIMH IOMEPEYHOr0 CeUEHUs OpPYTTO OaKK

a=1,2-0,033 %,

cienyeT yMHOXaTh Ha Kod(hduiueHT

0=1,2-0,033 %, ~h/l

20.4.8 IlpoyHOCTh pa3pe3HBIX OAIOK CHUMMETPUYHOTO JABYTABPOBOI'O CEYCHHMS, HECYIIHUX
CTaTHYECKYIO HArpy3Ky, M3THOAEMbIX B INIOCKOCTH CTCHKH, YKPEIUICHHON TOJBKO MONEPEYHBIMU pedpamu

st 6anmok ¢ pebpamMu B TpojieTe W Ha

koapurmeHT - s 6anok 6e3 pedep B ImpoJieTe.

) 6, <13
KECTKOCTHU (pUCYHOK 45), ¢ yCIIOBHOM T'MOKOCTBIO CTEHKU CIIeTyeT MPOBEPsATH 1o hopmyrie

(M/M,)*+(QIQ) <1 (160

rae M u Q - 3HA4YCHHUA MOMCHTA U HOHGpG‘IHOﬁ CHJIbI B paCCMAaTpUBACMOM CCUCHUU 63J'IKI/I;
My - npeacibHOC 3HAYCHUEC MOMCHTA, BBIYUCIIICMOC I10 (bOpMy.]'IG

M,=R, v t, hi [Af/(‘w hN)+(O’85/>_\W)(1_1/7\W)] : (161)

Q u - IpeACIbHOC 3HAYCHUC HOHepe‘IHOﬁ CHJIBI, BBIYHUCIIICMOC 110 (1)OpMy.]'Ie

Q=RY, b N, [r/R+3.3 pu (1, /R) /[ 1442) ]

, (162)

rae tw ¥ hw - Toammea 1 BBICOTa CTEHKH COOTBETCTBEHHO;
At - IIOIIaab CEUEHHS ITosgca OaIKu;

T, U - kpurHyeckoe HampspKEHHWE M OTHOIIEHHE Pa3sMEPOB OTCEKA CTEHKH COOTBETCTBEHHO,
onpexaensemsie cornacHo 8.5.3 CII 16.13330.2017,

B - K03 PULIMEHT, BEIUUCIAEMBIH 110 popmyIie

B=0,1+30; B=0,15. (163)

3nech o=8Whiy (hf,+a2)/(1;/v h/%/az) - 00,1

W min - MUHUMAaTbHBI MOMEHT COMPOTUBJICHHS (OTHOCUTEIBHO COOCTBEHHOW OCH, MapallielbHON
Mosicy OajKu) TaBpPOBOTO CEUYEHUS, COCTOSIIETO M3 CKATOrO IMosica 0K M TPUMBIKAIOMIETO K HEMY

_ 0,5t |/E/Ry .
y’—IaCTKa CTCHKU BBICOTOH y

a - mar pedep KECTKOCTH.
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Pucynok 45 — Cxema 6anku ¢ rubkoi crenkoi

20.4.9 Dmropbl MpeleabHBIX MEMOpaHHBIX HampsokeHud O x it OajJKd CHMMETPHYHOTO
JIBYyTaBPOBOT'O CEUEHUS TPU YUCTOM HM3THOE TOKa3bIBAIOT, YTO B 30HE PACTSDKEHHS SIIOpa ONMM3Ka K
JUHEHHON, HO KpaeBOe HANpPsUKEHHE HE JOCTHTaeT mpejaenia TeKydecTH. [ MpakTUYecKuX pacyeToB B
CMN 16.13330 mpuHsATa YNpOIIEHHAs CXEMa IMPENEIbHOTO COCTOSHHUS, B KOTOPOW CyKaTas 30HA CTEHKH
Ipe/ICTaBIsieT CcoO0OM MNPSAMOYrOJbHHMK BBICOTOM N1 ¢ HampshkeHHWeM, pPaBHBIM — PacYETHOMY
conpotuBieHuo Ry (pucyHok 46).

KpaeBoe pactsruparoiiee HanmpspbkeHHE NPUHATO PaBHBIM 1Mo abcomoTHOW BenwuuHe Ry. [lpu

3 y (h/t))/Ry/E =085
MaJIOM TOJIIIHUHE II0ACOB IIO CPABHCHUIO C BBICOTOM CTCHKH H IMoJIyuCHa

dopmyna (161), koTopast 1aeT HECKOJIBKO mpeyBenndeHubie (0T 1% 10 3,6%) 3nauenuss My, TOCKOJIBKY B
JIEWCTBUTEIILHOM DITFOPE HANPSHKEHUM B PACTSHYTOM II0SICE PACUETHOE COITPOTHBIIEHUE HE IOCTUTAETCS.

Ar R,

Ar’ Ry

a — ceueHne Oanky; 6 — 3ropa HaMpHKEHWUIA
Pucynox 46 — CxeMa npeaeIbHOr0 COCTOAHAA ceyeHns 0anKu nNpu uirube

20.4.10 Tlomepeunas cuma Qu, BOCHpUHHMaeMas CTEHKOH, cllaraeTcs M3 JBYX YacTEW: CHIIBI

Qc=T ¢pht, oTBeuaromieil KpUTHYECKOW HArpys3Ke, W JOMOJHHUTEIHHON CHITBI AQ, BO3HHUKAIOIICH B
3aKpUTHYECKOW CTaMM BCIEACTBUE OOpa30BaHUS OUAroHAJIbHOM WM ONM3KOW K HEH pacTSHyTOH
10JIOCHI. Pa3iinyHble MOAEIN OTIIMYAOTCS YIVIOM HAaKJIOHA M HIMPUHOW ATOM IIOJIOCHL, a TAKXKE 3HAYCHUEM
IPEENbHOIO PACTATMBAIOLIETO HANpPSDKEHUS (paclpeleieHue HaNpsKEHUN CUMTAeTCsl paBHOMEPHBIM),

10.03.2025 Cuctema TAPAHT 177/251


https://internet.garant.ru/document/redirect/71692308/0
https://internet.garant.ru/document/redirect/71692308/0

Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

OCh IOJOCBhI COBIIaAAACT C AHMArOHAJIbIO (pMCYHOK 47), a IMHpHHa IIOJOCBEI OHNPEACIACTCA ITOJIOKCHUEM
IJIAaCTUYECKOT'O IMapHHpa, BO3HHUKAKOIICTO BCICACTBUEC n3ruba mosca. B cedeHue mosca BKIIOYAETCS

nosioca creHku mupuHoi ot 0 10 30t B 3aBucumMoctu oT U cp/Ry. TlpenenbHoe HANPSHKEHUE PACTSKECHHS
B JIMarOHAJbHOM I10JIOCE HAXOJUTCA M3 YCIOBHS, YTO HMHTEHCUBHOCTb HAINPSDKEHUI paBHA Mpeneiy
TEKY4ECTH.

Pucynok 47 — Cxema oTceka cTeHKH 0aJKH NPH CIABHIe

20.4.11 ITonepeunbie pedpa KECTKOCTH, CEUEHUsI KOTOPBIX MPHUHITHI HE MEHEee yKa3aHHbIX B 8.5.9
CIT 16.13330.2017, cnenyer paccuMThIBaTh Ha YCTOMYMBOCTb KaK CTEp)KHH, CKaTble CHION N,
ompenensieMoit mo Gpopmyie

N=33R 1.t B (1 /R)(1412) oo

rze Bce 0003HauYeHUs ciaeayeT npuHumats 1no 20.4.8.
3nauenue N CICAYCT HNpUHUMATbL PaBHbIM HE MCHCC 3HAUCHUA COCpC}IOTOquHOﬁ HarpyskKu,
pacIooKeHHOM HaJl peOpoM.

b _ke=h, (1-B)

aCYETHYIO JUIMHY CTEPKHS CAeyeT IPUHUMATh paBHOHU , Ho He meHee 0,7h w.
CI/IMMeTpI/IqHOC ABYCTOPOHHEC pe6po CJICAyCT pPACCUUTBIBATL Ha TCHTPAJIBHOC CXKATUC,

OOAHOCTOPOHHEEC - HA BHCHCHTPECHHOC CKATUC C SKCHCHTPHUCUTCTOM, PaBHBIM PACCTOSAHUIO OT OCU CTCHKHU

A0 ICHTpA TAKECTU paCYCTHOT'O CCUCHUS CTCPIKHA.

B pacueTHOE ceueHHe CTEpXKHsI CIeAyeT BKIIOUYaTh CEYeHHE pedpa JKECTKOCTH M TOJIOCHl CTCHKH
. 0651, JE/R, )
TUPUHOU C KaXXJI0i CTOPOHBI pedpa.

20.4.12 B Oankax mo pucyHKy 45 ¢ yCITOBHOW THOKOCTHIO CTEHKH 75)\""510 Mpu ICUCTBUU
PaBHOMEPHO pacmpeie]ICHHON Harpy3Kyd WM Mpu 5 u 060Jee COCPeIOTOUYECHHBIX OJIMHAKOBBIX HAarpy3Kax
B IPOJIETE, PACMOJIOKEHHBIX HA PAaBHBIX PACCTOSHUSAX NIPYr OT ApPyra U OT OMOp, CTEHKY B IPOJIETE HE
VKPEIUISIOT TIONEpEeYHbIMH pebpaMu, MPU STOM Harpy3ka JIOJDKHA OBITh TNPUJIOKEHA CHUMMETPUYHO
OTHOCHUTEIIBHO IIJIOCKOCTH CTCHKH.

[TpoyHOCTH TaKUX OANOK CEIyeT MPOBEPATH O (hopmyIie
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A
MRt =L+ 2212 ][5

th A, Ay

, (165)

rae o - KOX(PHUIHUEHT, YUYUTHIBAIOUINHA BIUSHHE MONEPEYHON CHIIBI Ha HECYIIYIO CIIOCOOHOCTb

8§=1-5,6 A h/(ANI).

[Ipu 3TOM crenyeT npuHUMAaTh TOJIIMHY MOJIOK & 0,3 b u 0,025 S( A h/ Ay I) 0.1 ,

20.4.13 Pa3mepbl ceyeHMH JBYTaBPOBBIX 0OajJOK C THOKOH CTeHKOH U  pebpamu,
ynosieTBopsitonue ycnosuto (160), caemyer onpenenars o Gopmysiam:

£=(0.19+29R,/E)B; W=t AV /7e . Dy =0,76h,/ /A . =t A : (166)

e Mw=12,9-2060 R /E

Db dexkTuBHOE 3HAUCHHE PACUETHOTO CONPOTHBIICHUS CTAM OAJKU Ryef CleqyeT onpenensirs o
dbopmyite

OaJIKU U OTIpeIeIsIEMBIi 110 (hopmyJie

_L06E 1
y,Ef_ 'YC 3

R

2
(vo) . (167)

Hns ynosnetBopenust ycnosusa (160) crmemyer yBenmuumBaTh YHCIO pedep KECTKOCTH HIIH
TOJIIIMHY CTEHKU B OTCEKax OaKu, pacloyiOKEHHBIX y OTop.

[Tpu BBIOOpE cTaNM ciaeayeT BBIIONHATH yciioBue R ySR yef-
20.4.14 CpapHble ByTaBpOBBIE OAJIKU CO CTEHKaMH, HE YKPEIJIEHHBIMHU IOINEPEYHBIMH pedpamu

7, <10

YKECTKOCTHU, 332 HMCKIIFOUEHUEM OIOPHBIX YYaCTKOB THOKOCTHIO , CIIEIyeT MPOEKTUPOBATH M3
ctanu ¢ npeaenoM tekydectu a0 430 Mlla (4400 krc/cm 2).

21.]'[5[ IMMOJIYUCHHUA PAaBHOIIPOYHOI'0 IMOMECPECHYHOI'O0 CCUCHUA B HpOJ’IGTHOﬁ " OINOPHBIX 30Hax Oanxu

_Ac 1 Ry

V7AW Ry,

3HAYEHUs clIeyeT Ha3Ha4aTh B mpenenax 22SVS26,

Wudopmanust 00 N3MEHEHUSX:
Ilynxkm 20.4.15 uzmenen ¢ 25 uronsn 2019 e. - UsmerneHue N 1
CM. npedbiOywyro pedakyuro
20.4.15 TIpouyHocTh cedeHHM O0ajaoOK, HArpyKCHHBIX HEPAaBHOMEPHOW HArpy3Kou, Cclemayer
MPOBEPATH MO (hopMyTam:
0,5<M/M <1 (Q/Q-05F+(M/M,-05f <025
" M/M =1 Q/Q,=0,5,
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riae M u Q - MOMEHT U TIoTepeyHasi CUJia B pacCMaTPUBAEMOM CEYCHHH OAJIKM COOTBETCTBEHHO;
M - mpeaenbHBI MOMEHT, BEIYHCIISIEMBIN 110 popmyIie

R
. R 25 25

A
M, = RyfANhNogsAN Ry 1-==

(3mecw A=h wit);

Qu - npenenbHas nonepevHas cuia, H, Beruucisemas no gopmyie

27-10* Ay+0,25A¢ 25Af
Q,=h,t _XZ +31 Aw 210

20.4.16 Ilpu nepenaue Harpy3Kud Ha BEPXHHM HOSC ClIeQyeT NpeaycMaTpUBaTh KOHCTPYKTHBHBIE
MEpONPUATHS, HWCKIIOYAIONINE TMOSABICHUE SKCICHTPUCHTETA, NPEBBIIIAIONIEIO IIOJIOBHHY TOJIIUHBI
CTCHKH.

) Ryw B MI]a.

20.4.17 HauanbHble MPOTUOBI CTEHKU OAJOK OTHOCUTEIHHO BEPTUKAIBHOM MIOCKOCTH HE JIOJKHBI

-10
NPEBBIIATH 3HAYCHHS NAw CM.
20.4.18 3aBOJCKOM CBapHOW CTHIK CTEHKH CJIEIyeT pacrojaraTh Ha pacCTOSIHMM He MeHee 3hw oT
OTIOpHOTO pedpa.

20.5 baaku ¢ nepgoprupoOBaHHOI CTEHKOM

Wndopmarys 06 n3MEeHEHHAX:
Ilynkm 20.5.1 uszmenen c 20 aneapsa 2023 2. - U3merHeHue N 3

CM. npedbiOywyro pedakyuro
20.5.1 banku ¢ nepdopupoBaHHON CTEHKOH CleAyeT MPOEKTUPOBATH U3 MPOKATHBIX JBYTaBPOB

( Z 20) u3 cranu c MOpefesioM TeKydyecTH, mMpuHuMaeMbiM 1o Tabauue B.5 CII 16.13330.2017, wim
CBapHOTO CEYEHHUS U3 JIMCTOBOTO MPOKATa W3 CTANIM C MPEAEIOM TeKY4YeCTH, MPUHUMAaeMbIM TI0 Tabsvue
B.3 CII 16.13330.2017.

CreneHp pa3BUTUSL TNPOKATHOrO NpPOoQuis (OTHOLIEHHE BBICOTHI PA3BUTON OalkW K BBICOTE

UCXOIHOTO JBYTaBpa) cIeAyeT MPUHUMATh <1, 5
CBapHbIe COCTMHEHUS CTCHOK CJICYET BBITOJHATH CTHIKOBBIM IIIBOM C ITOJTHBIM ITPOBAPOM.
Wudopmanust 00 N3MEHEHUSX:
Ilynkm 20.5.2 uzmenen ¢ 20 saneapsa 2023 2. - U3merHeHue N 3
CM. npedbiOywyro pedakyuro
20.5.2 Pacuer Ha mpoyHOCTh 0OajokK, M3rHMOAEMBIX B IJIOCKOCTH CTEHKH (pucyHok 48), crmemyer

BBITIOJIHATH 110 (POPMYIIaM:
JUISL TOYEK, HAXOASIINXCS B BBIPE3aHHBIX OTBEPCTHUSAX, OMMKANIINX K MTOJKaM TaBpOB
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M, _Qa SRuvc
W AW, Yy

; (168)

JIA OmKaNIIMX TOYCK, HaxXoIAIIHUXCA Ha BerHeﬁ IIOBEPXHOCTU IIOJIOK TaBpPOB Hax
BBIPC3aHHBIMU OTBCPCTUAMU

M Qa

_— SR Y
VVX 4WmaX yre . (169)
Qs
ﬁ <RYe
f . (170)

rae M - u3rubaroiuii MOMEHT B CEYCHHUU OAJIKH;

tw - TONIIIMHA CTCHKH;

Q - monepeyvHas cuiia B CEYCHUU OaNIKH;

Qs - To e, Ha paccTostHuHM (C + S - 0,5 @) oT omopsI (CM. pucyHoK 48);

W x - cOOCTBEHHBIII MOMEHT CONPOTUBJICHUSI PA3BUTOTO JIBYyTaBpa B CCUCHUH OAJIKU C OTBEPCTUEM

W =—
g,
(ceueHne HETTO) OTHOCUTENIBHO OCHU X-X (IIPH pacyeTe CeUYeHus Mo TOUKe 2: ;
W= k
| =
IpH pacyere CEYEHHs MO TOYKe 4: , tne d2, ds4 - paccTosHHS OT HEHTpa TSHKECTH

CCUCHUA N0 TOYKH 2 ¥ Touku 4 COOTBCTCTBCHHO);

W max, W min - HanOoJIbIINI 1 HAUMEHBIINA MOMEHTBI COITPOTUBIIEHHS TABPOBOTO CEYEHHS.
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a) R 1
¢ b, a (b, a8 f—
1
2
-:‘- -
@
Y &
£ g
4
1
6) 5

w" £
J

& — CTEHKE C LUBCTHYTONBHOW nepthopalumned; 6 — cTeuka ¢ KpYImon nepdopauvei
PucyHok 48 — Cxema y4acTka 6anku ¢ nephopupoeasHoi CTEHKOR
Wndopmarys 06 n3MEeHEHUAX:

Ilynxkm 20.5.2 oononnen noonyukmom 20.5.2.1 ¢ 20 sineaps 2023 e. - UsmeHeHue N 3
20.5.2.1 Ilpu onpezaeneHnn Hecylled ClOCOOHOCTH OaiKu ¢ neppopUpOBaHHON CTEHKOW B TOUKaX

2u4:
M - a N Y
4, Qa N _Rx
IX 2\Nl,min Ah Tu
, (170a)
M- a N Y
G, Q2 N R
X 2V\/Z,min Tu
, (1700)
rae M - u3rubaronyii MOMEHT B CEYCHHH OaJIKH;
Q1, Q2 - momepeuyHbIe CHJIBI, BOCIPUHUMAEMBIC BEPXHHM H HIDKHAM TaBPOBBIM CEUYCHHUEM
COOTBETCTBEHHO;

N - mpofoibHas CUla B CEYeHUH OaNKH;
I x - MOMEHT MHEpPIMM PA3BUTOrO JBYTaBpa B CEUCHHM OalKu C OTBEPCTHEM (CEUCHHE HETTO)

OTHOCHUTCIIBHO OCH X-X;
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A - IUIOIIaIb CEUYEHUs Pa3BUTOrO JIByTaBpa B CEUCHUU OAJIKH C OTBEPCTUEM (CEUCHHE HETTO);

W 1 min, W2 min - HalMEHbILINE MOMEHTHI CONPOTUBICHUS IJII BEPXHETr0 W HIKHEr0 TaBPOBOTO
CEYECHUSI COOTBETCTBEHHO;

a - HIMpYHA IEPEMBIUKH B CTEHKE OalIKH;

d 2, d4 - paccTOSIHUS OT EHTpPA TSHKECTH CEUCHHS 0 TOUYKH 2 M TOUYKH 4 COOTBETCTBEHHO.

Wndopmarus 06 H3MEHEHHSX:

Ilynkm 20.5.2 oonoanen noonyukmom 20.5.2.2 ¢ 20 sneaps 2023 2. - UsmeHeHue N 3

20.5.2.2 Ilpu onpeaeneHny HECYIeH CIIOCOOHOCTH OaKu ¢ neppopupoBaHHON CTEHKOW B TOYKAX
ln3:

L 2w A

" Lmax . (1708)
M - a

| = 2v(vgl ’ % =Ryre

X 2max _(170r)

rae M - u3rubaronuii MOMEHT B CEYEHHUHN OaJIKY;

Q1, Q2 - momepeuHble CWIIbI, BOCIPUHMMAEMbleé BEPXHHUM W HI)KHUM TaBpPOBBIM CEUCHHEM
COOTBETCTBEHHO;

N - mpononbHast cuja B CEYEHUH OalKu;

I x - MOMEHT MHEpLMH Pa3BUTOrO JABYTaBpa B CEUYEHUU OaJKuU C OTBEPCTUEM (CEUEHHE HETTO)
OTHOCHTEJIBHO OCH X-X;

A - IUIOIIaIb CEUYEHUs Pa3BUTOrO JIByTaBpa B CEYEHUU OAJIKM C OTBEPCTUEM (CEUEHHE HETTO);

W imax, W2max - HanOONbIIME MOMEHTBHI COIPOTHBIICHUS BEPXHETO0 M HW)KHEIO TaBPOBOTO
CEUEHHUsI COOTBETCTBEHHO;

a - MMpPHUHA TIEPEMBIYKH B CTCHKE OaIIKH;

d 1, d3 - paccTOSIHUS OT IIEHTpPA TSHKECTH CEUSHHMS J0 TOUYKU | M TOUKH 3 COOTBETCTBEHHO.

20.5.3 Pacuer Ha ycTOWYMBOCTB OAJIOK clieyeT BRIMOIHATE coryacHo 8.4.1 CIT 16.13330.2017; mpu
TOM TEOMETPUYECKHE XapaKTEPUCTHKU OalioK CleAyeT BBIUUCIATh JUIS CEYEHHS C OTBEPCTHUEM.

YceToiunBOCTE 0aoK CleAyeT CUuTaTh 00ECTIEUeHHOU, €Cli BBIMOJHEHbI TpeboBanus 8.4.4 u 8.4.5 CII
16.13330.2017.

20.5.4 B omopHBIX CceueHHAX CTeHKY Oanku mpu hef/tw>40 crnemyer ykpemnste pebpamu
KECTKOCTU M paccuuThiBaTh cormacHo 8.5.17 CIT 16.13330.2017; mpu 5TOM y OMOPHOTO CEYECHUS CIIETYET

npHHIMATh C=250 MM (CM. prcyHOK 48).
Wudopmanust 00 N3MEHEHUSX:

Ilynxkm 20.5.5 usmenen ¢ 20 ausapsa 2023 2. - UsmeHeHue N 3

CM. npedbiOywyro pedakyuro
20.5.5 Crenky 6ajiku B 30HE IEpPEMBIYKH HEOOXOAMMO MPOBEPSTH HA YCTOWYUBOCTD IO hopMyiie

T<T,. (170n)

KacarennHbie HaIMpsKCHUA B CTCHKC IICPCMBIYKH BBIYUCIIAIOT 10 (I)opMyJIe
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

_ Qs
tahy

, (170e)

rae Q - monepeyHasi Cujia B CCYEHUU PACCMATPUBAEMON MEPEMBIUKH;
{w - TONIUHA CTEHKH;

a - MpUHA IEPEMBIUKH B CTCHKE OaJIKU;

S - mar nepdopaluu CTCHKH;

hef - paccTosiHEE MEXY [IEHTPAMH TSKECTH TaBPOB.

Kputndeckoe kacaTellbHOE HAMPSHKCHUE BEIYUCIISIOT 10 (hopmyrie

- 2
4 a—E O¢r
TCI': T SRS,YC
3tg o

, (1705)

rae & - yron mepgoparmu creHKH (CM. pUcyHOK 48);

Y cr - HOpMAJIbHOC KPUTUYCCKOC HAIIPSIXKCHUC, BBIYUCIAEMOC T10 (l)OpMy.TIC

o cr:(pR yy Cs (1701/1)

snece @ - koadduiment mpomonapHOro M3rmba, ompedensembiii  cormacuo 7.1.3  CII
_ I
0,289t sin o
16.13330.2017 npu rubkoctu , tne I=l1+l2 - BeicoTa mepdopauun creHku Oanaku

(cM. pucyHok 48).

[Ipu pacuere creHkHu nepOpHUPOBAHHON OAKM C KPYIJIBIMHM JINOO OBaJbHBIMU OTBEPCTUSMHU B
30H€ MEPEMBIYKH HCIOJIb3YIOT I'€OMETPUUYECKUE pPa3MEpPHl BIMCAHHOTO B OKPY)XKHOCTh AMAMETPOM 2a
PaBHOCTOPOHHETO MIECTHYTOJbHUKA (CM. PHCYHOK 48, 6).

CocpenoToYeHHbIE TPY3bl CIIEIYyEeT pacrojiaraTh TOJBKO B CEUCHMSIX Oanku, HE OCIa0JIeHHBIX
OTBEPCTHUSMH.

BricoTa cTeHKHM CXaTOro TaBPOBOTO CEYCHHS TOJDKHA  yAOBIETBOPATH TpeOoaHusiM /.3.2 CII

16.13330.2017, B dopmyne (29) koToporo cieayer npuHHUMATh r=14 .

CocpenoToYeHHbIE TPY3bl CIENyEeT pacmojiaraTh TOJBKO B CEUYCHHSX OalKM, HE OCIa0JECHHBIX
OTBEPCTHUSMH.

BricoTa CTeHKH CKaToro TaBpOBOI'O CEUEHHs JOJKHA YAOBIETBOPATH TpedoBanusm /.3.2 CII

16.13330.2017, B dopmyne (29) koToporo cieayer npuHHUMATh r=14 .
20.5.6 Ompenenenue nporuOoOB MepHOPUPOBAHHBIX OAJIOK C MICCTUYTOJHHBIMH BBbIpE3aMU

BbIcOTOM d = 0,667 h 1 otHOmeHHeM I/h =12 (rze | - mposet Galku) CIeayeT IPOM3BOIUTH IO GOPMyIIe
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Woert :wTT(1+1,3 nd A (x(n)) (1+2/m)1t, 1P am

4
m__oql
384 El_
rae - mporu6 Oaku;
TUTONIA/Ib TABPOBOT'O TIOsICa HA/ BRIPE30M A f BBIYHCIISETCS KaK

A=t b ¢+t w(0.5(h-d)-tf); (172)

N =2/(s/la-1) - orHOCcHTENbHAs NIMPHHA NEPEMbIYKH; & - IMMPUHA TEPEMBIYKH HAa YPOBHE
HEWTpPaIbHOW OCH; S - IIar BEIPE30B (CM. pucyHOK 48);

a(n)=-2,43 0’ +4,54 n+0,586 (173)

MomeHT HHCPLUHU CCUCHUS | m BBIUHCISIETCS 1O (l)opMyne

n=byte(ht; )12+t (h-2t, ) 1124,0° /24 (172

Wndopmarys 06 n3MEeHEHHAX:
Iloopazoen 20.6 usmenen c 15 urons 2021 2. - UsmeHeHue N 2
CM. npedbiOyuwyro pedakyuro

20.6 D1eMeHTBI CBAPHOIO IBYTABPOBOI0 ceveHusi ¢ TopUPOBAHHOI CTEHKOMH

20.6.1 O0mMe MoI0KeHUs

20.6.1.1 B anemeHTax CBapHOIO JBYTABPOBOI'O CEUEHUS JJIs MOBBILEHUS YCTOMUYNBOCTH UX CTEHOK
U CHIDKEHHS METAJIOEMKOCTH KOHCTPYKUMH NPUMEHSIOT TO(QpUPOBAHHBIE CTEHKU C IONEPEUYHbIM
pacroyio’)keHHeM Tro(poB MO OTHOIIEHHIO K MPOAOJBbHOM OcH 3ieMeHTa. B pasmene paccMOTpeHbI
ropupoBaHHbIE CTEHKU C CHHYCOMJAIbHOW M TpeyroipHOU (opmoit rodpos (pucyHkm 49, 49.1, 49.2,
49.3).

20.6.1.2 CpapHble OBYTaBpbI C MONEPEYHO-TOPPUPOBAHHBIMU CTEHKAMH MOTYT OBITh MOCTOSIHHOMN
WIN TUTABHO M3MEHSIOIIEICs Mo JUIMHE TpOoQUiIs BBICOTHI U UCIOJIb30BATHCS B KOHCTPYKUMAX 3IaHUN U
COOpPYXKEHHI B KauecTBe OasloK, KOJIOHH, paM, apoK U T.J1.

20.6.1.3 Knacc »yieMeHTOB KOHCTPYKLUHMH U3 CBAPHBIX JBYTAaBPOB C MOMNEPEYHO-TOPPUPOBAHHBIMU
cteHkamMu crenyer HasHadath mo CII  16.13330.2017 (nyskt 4.2.7) B 3aBUCUMOCTH  OT
HaNPsDKEHHO-1€(OPMUPOBAHHOTO COCTOSIHUSI PAcU€THOTO CEYEHUs JJIsi Harpy3oK BCEeX BUOB, BKIIIOYas
CEICMHUYECKHE.

20.6.1.4 B CBapHBIX JByTaBpax c CHUHYCOMUIAIIbHBIMU u TPEYTrOJIbHBIMU
HONIEPEYHO-TOPPUPOBAHHBIMH CTEHKAMH PEKOMEHAYETCS IPUMEHSTh:

a) CIUIOLIHBIE OJTHOCTOPOHHUE MOSCHBIE LIBBI - IPU TOJILIMHE CTEHOK 10 5 MM BKJIIOUUTEINIBHO;

0) CIJIOUIHBIE JABYCTOPOHHHUE MOSICHBIE IIBHI OKOJO MOHTQXHBIX M OIOPHBIX pedep, B MecTax
NPUIOKEHUST K TO0sicaM COCPENOTOYEHHBIX HArpy30K OT BBIIIENESKAIIMX WM MPUMBIKAIOIINUX CHHU3Y

10.03.2025 Cuctema TAPAHT 185/251


https://internet.garant.ru/document/redirect/400535705/4
https://internet.garant.ru/document/redirect/400535705/4
https://internet.garant.ru/document/redirect/77705409/2060
https://internet.garant.ru/document/redirect/71692308/427
https://internet.garant.ru/document/redirect/71692308/427

Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

KOHCTPYKIMH, B y37IaX KPEIJICHUS CBSI3€H M JIPyTUX 3JIEMEHTOB; JIByCTOPOHHHE IOSICHBIC IIBHI CIIETYET
BBIBOJIUTH 33 KOHTYPBI NpHUKpeIuisieMoro aiemenra (y3na) Ha JumHy 30Kf, (Kf - xater mosicHoro miBa,
HPUMBIKAIOIINHA K CTEHKE);

B) IBYCTOPOHHHE CIUIOIIHBIE MOSCHBIC LIBHI ITPH TOJIIIMHE CTEHOK Ooiiee 5 MMm;

T) IByCTOPOHHHE CIUIOIIHBIC MOSCHBIC MIBBI HE3aBHCUMO OT TOJIIUHBI CTEHOK MPHU SKCILTyaTaluu
KOHCTPYKLHUH B IOMELIEHUAX € BIaXKHOCTbIO Oosiee 60% miu B arpecCUBHBIX Cpellax.

KarteTbl TMOSCHBIX IIBOB B CBAapHBIX JIByTaBpaX MOTYT OBITh HEPaBHBIMH, NPU 3TOM Karer,
NPUMBIKAIOIINA K CTeHKe, JODKeH ObITh He Oosee 1,2ty a KaTeT, MPUMBIKAIOMIUN K TOSCY, JOJDKEH
coorBercTBoBaTh TpeboBanusim CII 16.13330.2017 (tabavua 38). llpm ycinoBuM mOpUMEHEHHS
JIBYCTOPOHHUX TOSCHBIX IIBOB cCieAyeT BbINONHATH TpeboBanust CII 16.13330.2017 (mynkr 14.1.7,
nepeumncneHue 6).

st TopupoOBaHHONM CTEHKHU TOJIIMHOW MEHee 4 MM, KaTeT yIJOBOIO INBA CIEAYeT MPUHUMATh
10 pacuery, HO He MeHee 1,2K+.

IIpumeuyanue - I[loscCHbIE BBl BBINOJHSAIOTCA ABTOMATHYECKOW WJIM TMOJYyaBTOMATUYECKOMN
CBApKOH B 3aBOJICKUX YCIIOBUSIX.

20.6.1.5 JIns OCHOBHBIX HECYIIMX OJJIEMEHTOB KapKaca, BBIMIOJHEHHBIX W3 [IBYTaBPOB C
ropupoOBaHHBEIMH CTEHKaMH, paOOTAIONIMX B YIOPYrod CTaJAWH, MaTepual KOHCTPYKIUH TIOSCOB
nHazHavaercsa no CII 16.13330.2017 (tabnvua B.3), ans roQpupoBaHHBIX CTEHOK CTajll Ha3HayaeTcs IO
FOCT 16523, TOCT 19281, rOCT 27772.

Undopmarius 06 n3MEHEHHSX:
Ilynkm 20.6.1.6 usmenen c 20 aunsaps 2023 2. - UsmeHeHue N 3

CM. rpedbiOywyto pedakuyuro

20.6.1.6 [ns 51€MEHTOB CEHCMOCTOMKHUX METAIMYECKUX KapKacoOB MHOTO3TAXKHBIX 3/IaHUM,
paboraronux 3a mpenenamu ynpyroctu (2 kmace mo CIT 16.13330.2017, nyHKkT 4.2.7), peKkOMeHAyeTCs
OPUMEHATh KOHCTPYKLIUMU W3 CBapHBIX JBYTaBpPOB C IOINEPEUYHO-TOQPUPOBAHHBIMU CTEHKaMH,
M3TOTOBJICHHBIE U3 IUIACTUYHBIX MaJOYTJIEPOAUCTHIX WM HU3KosIerupoBaHHelx craiei no I'OCT 27772 ¢
OTHOCHUTENIbHBIM YyJUIMHEHHEeM He Huxke 20% U yaapHOH BS3KOCTBIO, YAOBJIETBOPSIOLIEH TpeOoBaHUSIM
T'OCT 27772-2021 (tabnuua 4), o mpu yciopuu obecredenns KCU me memee 29 Jx/cm?2 mpu
Temneparype ucnslranuii munyc 40°C.

20.6.1.7 Pexomennyemsbie cranu: C245, C255, C345, C355, C390, C440, nmpu 3TOM, yIiIepOIHBIN
skBUBaIeHT i ctanmu C440 momxen Obith He Oonee 0,46%. IlpumeHeHHMe IPYruUX CTalei JOIKHO
COTJIACOBBIBATHCSA CO CIENUATU3NPOBAHHON HAYYHO-TEXHUUECKOW OpraHu3ayuen.

20.6.1.8 Ilpu pacuere KOHCTPYKLIMH M3 JABYTAaBPOB C IMONEPEYHO-TOPPUPOBAHHBIMU CTEHKaAMHU
k03 durueHT ycmoBuii padoTel cieayeT npuauMath o CIT 16.13330.2017 (tabavua 1).

20.6.1.9 B pacuerax, ¢ HCHOJIb30BAHUEM MPOTPAMMHBIX KOMIUIEKCOB JIJI pacdyeTa CTPOUTEIbHBIX
KOHCTPYKIUNA METOJOM KOHEYHBIX JJEMEHTOB Ha MPOYHOCTh, YCTOWYMBOCTh M JAMHAMUYECKHUE
BO3/ICHCTBUS, PEKOMEHIyeTCS YUYUTHIBaTh JAePOPMATUBHOCTH TO(PUPOBAHHOW CTEHKU BBEJCHHUEM B
MCXOJIHBIE TAHHBIE TPUBEJECHHOMN )KECTKOCTH 3JIEMEHTOB Ha CBUT.

20.6.1.10 IIpu JKCIUTyaTaluu KOHCTPYKLHH u3 CBapHBIX JIBYTaBPOB c
MIOTIEPEYHO-TOPPUPOBAHHBIMI CTEHKAMH B YCJIOBHUSX IMOBBIINICHHOW BIIXXHOCTH WJIM arpeCCUBHBIX CpeEll
CleyeT MpelycMaTpuBaTh 3alluTy OT KOppo3uu B cootBeTcTBHM ¢ Cl1 28.13330.

20.6.1.11 Matepuasibl KOHCTPYKIIMHA TOSCOB M CTEHKH CJEIyeT Ha3Ha4daTh B 3aBUCHMOCTH OT
YCJIOBUM SKCILTyaTalluH.

20.6.2 ITapameTpsl ABYTABPOB C NONEPEeYHO-TOPPUPOBAHHBIMH CTEHKAMH
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IMapamMeTpbl ABYTABPOB € NMONEPEYHO-TOPPUPOBAHHBIMU CTEHKAMH € CHHYCOMIAJIbHBIM OUepTAHHEM
(¢opmoii) rogpos

20.6.2.1 PacuetrHbie rapaMeTpbl MOIEPEYHOI0 CeUYeHUst JIBYTaBpPOB c
HOTIEPEYHO-TOPPUPOBAHHBIMH CTEHKAMU C CHHYCOMAAIBHON (PopMOil TopoB mokazaHsl Ha pucyHKax 49,
49.1 v mpuBeneHbI B Tabnnue 56.

N

e

£ [Tanene rodpa

2a_— urar rogpa

Pucynox 49 — Cxema cBapHOI'o IByTaBPa ¢ MONePeYHO-TOHPUPOBAHHOMN

CTeHKOH ¢ CHHYCOHAAIbHOH dopmoii rodpa
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Pucynok 49.1 — IlapaMeTpeI CBAPHOI0 ABYTaBpa € O EPEIHO-

ro¢pHpOBaHHOl CTEHKOH ¢ cuHycoHaanbHoH Gopmoii roppa

Taoauna 56

B mmmnmerpax

O6o3HaueHue HaumenoBanue napamerpa 3HaueHue napamerpa
napaMmerpa
H Bricota cBapHOTO JBYTaBpa 0 pacyery
as [TonoBuHa mara rogppa 155/2
hw ITonHas BeICOTA CTEHKH 333, 500, 625, 750, 1000, 1250,
1500
tw Tonmmuaa roppupoBaHHON CTEHKH 2,0:25:3,0
f BericoTta BonHbI rodpa 40 mwm, ipu tw - 2,0; 2,5
43 mm, tipu tw - 3,0
S Pa3zBepHyTas mimHa moryBOHBI Todpa 9.2
s=af 1+
16a2 _
bt [Mupuna mosica (BepXHET0, HUKHETO):
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HE MEHee 120
He OoJtee 430

te TonmuHa nosica (BEpXHEro, HUKHETO):
HE MeHee 5
He Ooiee 40

| JlHA OTIIPABOYHBIX AJIEMEHTOB:
HE MEHee 6000
He OoJtee 20000

20.6.2.2 PexomeHJanuu Mo BbIOOPY MapaMeTpOB CHHYCOMJAILHOW MONEPEYHO-TOPPUPOBAHHON
CTEHKHU:

- THOKOCTH TO()PUPOBAHHBIX CTEHOK - B MPEIeIax A w=200_500;

A= R,/E
- yCIIOBHAsi THOKOCTh NaHeu rogpa Ao=Slty y 2.3 .
20.6.2.3 3nayeHuss mnapamMeTpoB TO(PPOB JOJKHBI OOECHEYMBATH YCIOBUSA, IPH KOTOPBIX

T p,cr> T o,cr, '€ T pcr - KPUTHYCCKHC KaCATCJIbHBIC HAIIPIKCHUA MECTHOM IIOoTCpHU YCTOﬁQHBOCTH

roppupoBaHHOi cTeHKH (TmaHenu rodpa), Kotopeie ompemersitorcess o dopmyne (193.19); T ger -
KPUTUYECKHE KacaTelbHbIE HaNpsOKEHUs OOmIell ToTepu yCTOMYMBOCTH TOQPHUPOBAHHOW CTEHKH,
KOTOpBIE OonpeaeisoTes mo dopmyne (193.17).

20.6.2.4 Jlns UEHTpaJbHO CXKAaThIX W BHEIEHTPEHHO CXKATBIX JJIEMEHTOB JBYTaBPOB C
CHUHYCOUJAJIbHON TONepeyHO-TOQPUPOBAHHON CTEHKOH mapaMeTpbl CTEHKU CielyeT NpPUHUMAaTh IO
20.6.2.1 c yueToM TEXHOJIOTUYECKUX TPEOOBaHUH.

ITapameTpbl ABYTABPOB € NONepe4YHO-ropPUPOBAHHBIMH CTEHKAMH € TPEYT0JbHbIM 0YepPTAHUEM
(¢popmoii) roppos

20.6.2.5 PacyeTHble pPEKOMEHIyEeMbI€ MapaMeTphbl IOMNEPEYHOrO0 CEUEHUs JBYTaBPOB C
TPEYTOJIbHBIMHA TIOTIEPEYHO-TOOPUPOBAHHBIMU CTEHKAMU YKa3aHbl Ha pucyHkax 49.2, 49.3 u npuBeneHbl
B Tabnumue 56.1.
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Pucynox 49.2 — CpapHo¥i ABYTaBp C NONEPEYHO-roppHpOBaHHOH

CTEHKOH ¢ TpeyroJjbHoi dopmoii roppa

Taoauuma 56.1

Ii1g OalloK, HE MEHee
I KOJIOHH, HE MEHee

OO6o3HaucHUE HaumenoBanue napamerpa 3HaueHune napamerpa
napaMmerpa
a lar rogpa:
IUTSL OaJIoOK ot 60tw mo 80tw
JUIST KOJIOHH He 0oxee 60ty
R Panuyc 3akpyrinenus rogpa B BeprmnHax | Stw
hw ITonHas BeIcOTa CTEHKHU or 1/12L no 1/30 L,
rae L - mponer Ganku
tw TonmuHa roGprUpOBaHHON CTEHKH ot 1/80hw, mo 1/500h v,
HO HE MEHEe 2 MM
f Bricora BonHbI rodpa:

f=hw/35+30, Mmm
f=hw/30+30, Mmm

Ipumeuanue - PexoMeH1yeMoe COOTHOIIEHHE BBICOTHI CTEHKH U Iara rodpa 6anku: hw/a<7,5.
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Pucynok 49.3 — KojioHHa U3 cBapHOro ABYTaBpa C IONEpPEYHO-

ro)pupoBaHHON CTEHKOM ¢ TpeyroJnnoi ¢popmoii rogpos

20.6.2.6 OxoHYaTenbHO NapaMeTpbl TOQPUPOBAHHBIX CTEHOK IPUHUMAIOTCS C YYETOM TEXHOJIOTHH
UX U3TOTOBIICHHUS.

20.6.3 PacyeT 371eMEHTOB U3 CBAPHBIX IBYTABPOB € NONEPEeYHO-TO(PPHPOBAHHON CTEHKOI

Pacyer 3J1eMEeHTOB NPHU AeHCTBUHU MPOJ0JLHON CHJIBI

20.6.3.1 Pacyer Ha NPOYHOCTH JABYTaBPOB C IONEPEUHO-TOPPUPOBAHHON CTEHKOW MpH
[CHTPAILHOM PaCTHKCHUH WM CxXaTtuu cieayeT Beimonuath mo CIT 16.13330.2017 (dopmyna (5)),
npuHUMast 32 A TUIOIIAAb HETTO JIBYX MOSICOB JIByTaBpa ¢ TOPPUPOBAHHON CTEHKOM

An=AtntA rn, (175)

rze Afin, A f2n - TUIOIIA/Ib HETTO BEPXHET0 U HUYKHETO TOSICOB JABYTaBpa.

20.6.3.2 Pacyer Ha YCTOWYMBOCTh NPH ILEHTPAIBHOM CXATHUHU cleayeT BbIMONHATH 1o CII
16.13330.2017 (dopmyna (7)), npuHmMas 3a A IUIOmAAbL OpyTTO JBYX IOSCOB JBYTaBpa C
MOTIEPEYHO-TOOPUPOBAHHON CTECHKOM

An=An+Ax, (176)
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rae A, At - IuIomma s OpyTTO BEPXHET0 U HUYKHETO MOSCOB IBYTaBpa.
20.6.3.3 Ilpm  pacuere  LEHTPAJIBHO  CXAThIX  JJIEMEHTOB C  CHHYCOWJAJIbHBIMU
MONIEPEYHO-TOPPUPOBAHHBIME CTeHKaMu Ha yctodumBocTh mo CIT 16.13330.2017 (dopmyna (7))

OTHOCHUTEIIBHO ocH Y-y (pucyHkn 49, 49.1) koapduiment @ onpenensercst B 3aBUCHMOCTH OT YCIOBHOM

A

ruOKOCTH NOSACOB JIByTaBpa ¥ 1o dopmyie

rIe A y=leflif, 3mech if - paguyc HHEpIMH CEYCHHS IBYX MOSICOB; lef - pacueTHas iMHA
2JIEMEHTA.
[Ipu pacuere Ha yCTOMYMBOCTH LIEHTPAIBLHO CXKATBIX AJIEMEHTOB M3 JBYTaBpa C CUHYCOUAAIBHOM

OTIEPEYHO-TOYPUPOBAHHOM CTEHKOM OTHOCHTENBHO ocH X-X Kodhduiment P ciemyer ompemensats B
3aBHCUMOCTH OT YCJIIOBHOM MPUBEAECHHON IMOKOCTH 1O opMmyIie

- R unLI/R
o TEZ o _Ex (177)

rae M - ko3 GuIKeHT, YUUTHIBAIOIINIA BIUsHUE Je(OpMaInii CIBUra B TOHKOW TOQPHUPOBAHHOM
CTCHKE

°E Apt A,

GA, %
X , (178)

3/1€Ch Ay - TpUBEAEHHAs ECTKOCTb 3JEMEHTOB C TO(QpPUPOBAHHOW CTEHKOW Ha CIBM,
YUUTBIBAIOIIAs yBEIUUEHUE JIMHBI TOPPUPOBAHHON CTEHKH U pacCUUThIBaeMasi o popmyJie

- a
GA=Ghi g
. (179)

Tun ceyenus cnenyer npuauMath b o CIT 16.13330.2017 (tabavua 7).
20.6.3.4 Ilpu pacyere Ha YCTOWUYMBOCTb LIEHTPAJIBHO CXAaTbIX JJIEMEHTOB W3 JIBYTaBPOB C

TPEYTOJBHLIMU  TIONEPEYHO-TOPPUPOBAHHLEIMU  cTeHKamu  kodduuuent @  onpenenserca mo CII
16.13330.2017 (nyHkT 7.1.3, Tabnunua [.1), B 3aBUCUMOCTH OT YCJIOBHOM THOKOCTH 3JIEMEHTA.

[Tpu pacyere ycTOWYMBOCTH 3JIEMEHTOB C CHHYCOUJAIBLHON MOIMEPEYHO-TOGPUPOBAHHON CTEHKOH
OTHOCHTENBHO OCH y-y Koddouiment @ omnpenensiercst B 3aBUCHMOCTH OT THOKOCTH TIOSICOB JIBYTaBpa

A y=lefli f, TE 1 - painyCc HHEPIIUH IBYX TOSICOB.
[Ipn ompeneneHny TMOKOCTH 3JIEMEHTA PANyChl MHEPIUU CEYCHHS CUMMETPHYHOTO IBYTaBpa C
TPEYTOJILHOW WM CHHYCOMAAJIBHON MONEpeyHO-TOPpUpOBaHHON cTeHKOU (pucyHku 49, 49.2) cremyet
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

OINPECIIATE:

B IUIOCKOCTH CTEHKH - i x=0,5h 1;

B IUIOCKOCTH 1OsIcOB - 1y=0,29bh ¢,

rae h1 - paccTosiHue MeXy LIGHTPaMH TSDKECTH MOSICOB IBYTaBpa,

b f - mpuHa mosica AByTaBpa.

Tun ceyenus cnenyer npuauMath b o CIT 16.13330.2017 (tabavua 7).

s HECUMMETPUYHBIX JBYTaBpOB c TPEYTOJIbHOU U CUHYCOHJIaJIbHON
HONIEPEYHO-TOPPUPOBAHHON CTEHKOM MPOBEPSETCS YCTOMYUBOCTD KaXKA0I'0 105ICa B €r0 MJIOCKOCTH.

20.6.3.5 Pacuer Ha [POYHOCTb PACTAHYTHIX DJIEMEHTOB JBYTaBPOBOI'O CEUEHUS C
HONIEPEYHO-TOPPUPOBAHHON CTEHKOM, HKCIUTyaTalusl KOTOPBIX BO3MOXKHA I1OCIE JOCTHKEHHSI METalIOM
MOSICOB TIpeJieNia TeKy4ecTH, cieayeT BoimoyHaTh mo CIT 16.13330.2017 (nyHkr 7.1.1).

Pacyer Ha NPOYHOCTH U3rHOAEMBIX JIEMEHTOB IBYTABPOBOI0 CEYEHUS C NMONEPeYHO-TO(PPHUPOBAHHOM
CTEeHKOH

20.6.3.6 B snemeHTax IBYTaBPOBOTO CEYEHHUSI C IMONEPEYHO-TOPPUPOBAHHBIMH CTECHKAMH IPH
HONEPEYHOM H3TrH0e MPOUCXOAMT paszaeieHue QyHKIui paboThI MOSICOB M CTEHOK:

- TI0sICa BOCIIPUHUMAIOT U3THOAIOIINI MOMEHT;

- CT€HKA, IPAKTUYECKH, BOCHIPUHUMAET TOJIBKO MTONIEPEUYHYIO CHITY.

Pacyer Ha mpoyHOCTH OQlOK W3 [BYTaBPOB C CHHYCOMJAIBHBIMH W TpPEYTOJbHBIMU
MIOTIEPEYHO-TOPPUPOBAHHBIME CTEHKAMH, CIIEAYET BBITIOIHATE MO (POPMYyIIaM:

- IpU JCWCTBUM MOMEHTA B OJHOM M3 IVIaBHBIX IJIOCKOCTEH

M

Ixn Rch (180)

rae lxn - MOMEHT MHEpIHMHM cedeHHs] roPpoOaTKu OTHOCUTENIBHO OCH X-X 0€3 yuera CeueHHs
CTCHKH;

y - KOOpJIMHATa pacCMaTPUBAEMON TOUKH CEYEHHsI OTHOCUTEIBHO TJIAaBHOM OCH.

JUis paBHOIIOJIOYHOTO CEYEHHs JOMYCKaeTCsl BBINOJIHATh pacyeT Ha HPOYHOCTh Mo (opmyie

M
Afnthch
rie A - MEHBIIAs IJIO0IIAIb HETTO U3 JIBYX MOSICOB JIBYTaBpa,
h 1=h w+tf - paccTosiHUE MEX/IY IIEHTPAMHU TSDKECTH TOSICOB;

- IpY JEUCTBUN B CEYEHUU NTONIEPEYHON CHIIBI
a) JUIsl IByTaBPOB C CUHYCOHIaJIbHBIMU MONIEPEYHO-TOGPUPOBAHHBIMU CTEHKAMU

2 o
Reve

, (181)
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

__9Q
i hutuk,

riae , (182)

371eCh k,=1,085-0,008,, (pu k A>1 cenyer npurnmars k A=1);

W' - ycioBHast THOKOCTh TOpPHUPOBAHHOM CTEHKH;

Y ¢ - koo duuuent ycnosuii padots mo CIT 16.13330.2017 (tabaunua 1);
0) [U1st IBYTaBPOB C TPEYTOIBHBIMU ITONIEPEUYHO-TOGPUPOBAHHBIMUA CTCHKAMHU

Q

—
LWRY e - (183)

rae Y we - K03 UIHMEHT yCIOBHI paGOThl TPEYrOJBHOM MONEpeYHO-TOQPUPOBAHHON CTEHKH Ha

cpe3, Y we=0,9;
- HpI/I [[eﬁCTBPIH MOMCHTA B I[Byx TJIABHBIX ITJIOCKOCTAX
a) JUIsl IByTaBpOB C CUHYCOM/IaJIbHBIMU MTONEPEYHO-TOGPUPOBAHHBIMUA CTEHKAMU

M, M,
+ X<l
Afn hl Rch I yfn Rch

, (184)

TAC X - paCCTOSIHUEC OT IJ1aBHOM OCH A0 paCCManHBaeMOﬁ TOYKH CCUCHUA,
At - IIomaab MmonepeyYHOoro CEUYCHUA HETTO OJHOTO MOsICa ABYTaBpa,

| yfn - CYMMa MOMCHTOB UHECPILUU MTOSICOB HETTO OTHOCUTCIILHO OCH Y-V,

6) AJI1 ABYTaBpOB € TPECYT'OJIbHBIMU HOHepe‘-IHO'FO(I)pI/IPOBaHHLIMI/I CTCHKaMH

l\/Ix
Ixn Ryyc

My

nynRch B , (185)

rae Ixn u lyfn - MOMEHTBI CeYeHHsI OTHOCHUTENIBHO TJIaBHBIX OCeM X-X y-y 0e3 ydera ceueHHs
CTEHKH;

_— . 2 . 2
Ixn - len + Afln Y1 + Ix2n + Af2n Y

Ixin ¥ lx2n - COOCTBEHHBIE MOMEHTBI HWHCPIUH IIOJIOK OTHOCUTCIIBHO HX COOCTBEHHOT'O LHEHTpa
3 3
bfltfl bf2tf2

len_ 12 Ix2n_ 12

TSIOKECTH, , )

rae b u b - mupuHa BepxHEW U HUKHEH MOJIOK COOTBETCTBEHHO, tf1 1 {2 - TOMIIMHA BEpXHEU U
HIDKHEHN TIOJIOK COOTBETCTBEHHO.
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Y1 B Y2 - pacCTosAHUA OT MLEHTpA THKECTH CEYCHH JByTaBpa OO LICHTpa TIKECTH
COOTBCTCTBYIOLICTO I105ICA;
X 1Y - KOOpJAUHATBI paCCManHBaCMOﬁ TOYKH CEUYCHMS OTHOCHUTEIIFHO IJIAaBHBIX OCCH.

Ecnu MmomeHT My HeﬁCTByeT B INIOCKOCTHU OAHOrO I1oscCa, CICAYET CHUTAaTb, YTO OH ITOJTHOCTBIO
BOCIIPUHUMACTCA 3TUM I1OACOM.

20.6.3.7 B cnyuae ocnabieHuss CTEHKH JBYTaBpa OTBEPCTUSMH TSI OOJITOB, PACHOJIOKCHHBIX I10
BCPTUKAIN, 3HAYCHHS U xy, ompeaesncHHbie 1o dopmynam (182) m (183), ciemyer yMmHOXaTh Ha

kodhpurment &, koropsrit paccunteiBaeres mo CIT 16.13330.2017 (bopmyna (45)).

20.6.3.8 [Ipu OAHOBPEMEHHOM JCHCTBHH B CTEHKE OQJIKM MOMEHTA W MONEPEYHON CHIIBI JOJKHBI
BoIMONTHATECS yemoBust mo CIT 16.13330.2017 (bopmyna (44))

0,87 2 2,402
Ry ch—csxcy+0y+31xy <1
yre ) TxySRsYc

- uig OaJloK W3 JBYTaBPOB C TPEYrOJIbHOH TONEPEYHO-TOPPUPOBAHHON CTEHKOH Clemyer
npunumats O x=0;

- 1u1st GasoK W3 JBYTaBPOB C CHHYCOMIAIBHON MonepedHo-rodppupoBanHoii crerkoit O x craemyer
orpeneniTh no popmyie

2f2

=1-—
16a

e ;
Y f - HOpPMAJIbHBIC HANIPSKCHUS B COOTBETCTBYIOIICM IIOSICE.

Hanpsokenus Tyy, O xu Oy ciemyer onpenesnsts B OJHOM U TOM e TOUKE CTEHKU OasIKH.
20.6.3.9 Ilpu mpoBepke MPOYHOCTH TMOMEPEUHO-TOPPUPOBAHHON CTEHKH B MECTax MPHIIOKEHUS
Harpy3kl K BEpXHEMY TMOsCYy, a TakKe B OMOPHBIX CEUYCHUAX OalKh, HE YKPEIJIEHHBIX pedpamu

YKECTKOCTH, CIIEAYET OPEAENATs MecTHOE HanpsokeHne O joc mo CIT 16.13330.2017 (nyHkT 8.2.2)

Oloc = — y’Yc
KNE ,(187)

rae F - pacueTHOe 3HaueHUEe HArpy3Ku (CHUJIIBI);
lef - ycnoBHas jiMHA paclpeleNieHUsl Harpy3kd, onpeneisieMas B 3aBUCHMOCTH OT YCJIOBHH
OTIMpaHus, Ul CIydas ONUPaHus o pucyHKy 49.4

| er=b+2t 1, (188)

rae t - TONIMHA BepXHEro mosica 0aJIku ¢ MonepevHoO-TOGPUPOBAHHON CTEHKOMH.

10.03.2025 Cuctema TAPAHT 195/251


https://internet.garant.ru/document/redirect/71692308/450
https://internet.garant.ru/document/redirect/71692308/450
https://internet.garant.ru/document/redirect/71692308/440
https://internet.garant.ru/document/redirect/71692308/440
https://internet.garant.ru/document/redirect/71692308/822
https://internet.garant.ru/document/redirect/71692308/822

Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Pucynok 49.4 — CxemblI 1151 oXIpeeJieHHst JJIHHBI pacnpe/ieleHus
HArpy3KH Ha 6ajKy H3 CBAPHOIO JABYTABpa ¢ NONepeYHo-

roppupoOBaAHHOH CTEHKOH

20.6.3.10 Hampstxerust O 1oc mo dopmyne (187) m Tyxy mo CIT 16.13330.2017 (dopmyna (44))
CJIeyeT ONMpeesaTh B OJHOU U TOM K€ TOUKE OAJIKH.

IIpoBepka ycTOHYMBOCTH H3rH0aeMbIX 3J1€MEHTOB IBYTABPOBOI0 CEYCHHS €
NonepevYHo-roppupoBaHHOM CTEHKOM

20.6.3.11 Ilpu pacyere Ha YCTOWYMBOCTb OAJOK M3 JBYTaBPOB C MONEPEYHO-TOPPUPOBAHHBIMU
CTEHKaMH, M3THOAIOIMIMXCA B TUIOCKOCTH CTEHKH M yjaoBieTBopsrommx yciaoBusam 20.6.3.6 u 20.6.3.8,
BMECTO IPOBEPKU 0OIIeH yCTOHUYMBOCTH CIE€IYyeT BBINOJIHATH NIPOBEPKY Ha YCTOMYMBOCTD CXKAThIX MOSICOB
KaK [IEHTPaJIbHO CKaTOTO CTEPKHS, HAarpy>KeHHOro cxxumarouieit cusoi N ¢, mo popmyiie

N
f “

ARyy.
P AT RyYe . (189)

rae A+ - IIomaae OPyTTO CKATOTO TMOosICa;

O ¢ - kKo>pPuIHEHT YCTONYNUBOCTH MPH IIEHTPATBLHOM CXKATHH, ONPEAENAEMBIH IS CKATOTO MOsCa
e
A= T
no CIT 16.13330.2017 (nyHkT 7.1.3), KaK AJs HEHTPAJIbHO CKATOTO CTEPIKHS B 3aBUCHMOCTH OT f ,
3aech lef - ompenensiercst mo CIT 16.13330.2017 (nyHkT 8.4.2), i - paaryC WHEPIUH CCUCHHUS CKATOTO
10sICa B TOPU30HTAIBHOM MJIOCKOCTH.

I[JIH CXXaToro I10siCa, BBIIIOJHCHHOI'O M3 JIMCTOBOM CTaJIi, paguyC HMHCPHOUU CCUCHHUA CICAYCT
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

BeIUUCIATE 10 (opmyne 11=0,29b¢. Cuny ckaTuss B MOsiCe CIIEAyeT pPacCUMTHIBATL 10 (GopmyJie
N =
" h
, Tie M 1 - MakCHUMabHBINM N3THOAOIINI MOMEHT MEXKTy TOYKAMU PACKPETUICHHUS.
20.6.3.12 Ilpu pacuere Ha YCTOHYMBOCTH OQJIOK M3 JIBYTaBPOB C IOINEPEYHO-TOPPHUPOBAHHBIMU
CTCHKaMU, U3ru0aeMbIX B JIBYX TJIaBHBIX TUIOCKOCTSIX, PACUET HA YCTOMYMBOCTH CHKATOTO TOSICa CIEAYET

BBITIOJIHATh KakK JUIS BHEHEHTPEHHO CXXAThIX DJIEMEHTOB (Tmm cedeHus S5 mo Tabauue /.2 CII
16.13330.2017) mo dhopmyiie

N

<
ARy,
(pe f y’YC ’ (190)

rae N =M x/h1 - cxxumaromas cuia B osice OaKu;
M x - pac4eTHBIM U3rHOAIOIIHi MOMEHT B INIOCKOCTH CTCHKH;
My - u3rubarommii MOMEHT B C)KaTOM TIOSICE;

Q¢ - koapdunment, koropsiii cnexyer onpenensts mo CIT 16.13330.2017 (tabavua [.3), kak ais
BHEIICHTPCHHO C)KaTOrO0 CTEP)KHS, B 3aBUCHMOCTH OT YCJIOBHOH THOKOCTH CXKaTOro Imosica

2=(1,/0,290;) - /R, /E

, (31ech |p - pacuerHas JUIMHA MMOsica B €ro IUIOCKOCTH) M MPUBEICHHOTO

OTHOCHTENbHOTO 3KcreHTpucuteta Mer= 1M, tae N=1 - xoadpdunnent BausHUsS HOPMBI CeUeHHS;
6-M,

m=-——-
Nfbf
20.6.3.13 Jlnga HECMMMETPUYHBIX JBYTaBPOB YCTOWYMBOCTb KAXKIOIO TOsica IIPOBEpSETCS
OTJENIbHO B IUIOCKOCTH MOsica TPU PACHPEENIEHUH MPOJOIbHON CHIIBI MPOMOPIUOHAIBHO CEYEHUIM
TIOSICOB.
20.6.3.14 VYcroitunBocTh 0ajoK W3 JABYTAaBPOB C MONEPEYHO-TOQPUPOBAHHBIMU CTEHKaMU HE
TpeOyeTcst mpoBepsTh, ecnu BoIMoNHAOTCS yenoBust CIT 16.13330.2017 (nyHkT 8.4.4), kak /s 6amok ¢
IJIOCKOW CTEHKOM.
[Tpu ompenenenun ycnoBHoi rudkoctu mo CIT 16.13330.2017 (nyHkT 8.4.4) u mpu pacuere
ycioBHO#M monepeunoid cuibl Qfic mpu ompeneneHuun N mo CIT 16.13330.2017 (nyHkt 8.4.5),
IpUJIeTaloIIre K C)KaTOMY MOSICY YYaCTKU CTEHOK YUUTHIBAThH HE CIIETYeT.

Pacyer cBapHbIX IBYTaBPOB C NONEPEYHO-TOGPUPOBAHHON CTEHKOM HA IeliCTBHE NPOA0JIBLHOM CHJIbI U
U3rH0AIHMX MOMEHTOB

20.6.3.15 Pacuer Ha MPOYHOCTH BHEILICHTPEHHO CXKAThIX U BHEIICHTPEHHO PACTAHYTHIX JIBYTaBPOB C
CHUHYCOUIAJILHOM MONepeyHO-TOGPUPOBAHHON CTEHKOM ClieAyeT BBINOIHSTD M0 popMyJie

M M
N — L—x<1

+ J—
(Afln + Aon) ’ Rch At thyyc nyn ' Rch

, (191)
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

rae N, My, My - abcontoTHble 3HAYEHUS MPOAOIBHOM CHIIBI M HM3rHOAIONIMX MOMEHTOB IPHU
HanboJee HeOIArOMPUATHOM UX COYETAaHUU, COOTBETCTBEHHO.

20.6.3.16 Pacuer Ha TPOYHOCTH  BHEIEHTPEHHO  CXKATBIX, CXATO-H3THO0ACMBIX W
PaCTSIHYTO-H3THOAEMBIX AJIEMEHTOB JIBYTaBPOBOT'O CeYeHUs c TPEYTOJIbHBIMU
MONEePEeYHO-TOGPUPOBAHHBIMU CTEHKAMH CIIEAYET BBIIOIHATH 110 GopMyJie

N M, M,
+ Y+ ———-x<1
'Ah I:eyyc Ixn Rch I yfn Rch

, (192)

rae An=AfintA2n, Afin U A f2n - IITOMIAAN CEYCHHUM HETTO MOSICOB JIBYTaBPa;

Ixn 1 lyfn - MOMEHTBI MHEPIIMH CEUEHUs IMOSICOB JIByTaBpa OTHOCHUTEIBHO TJIABHBIX OCEH X-X Y-V,
0e3 ydera cedeHHUs CTeHKH, Kak B dopmyse (185);

N, Mx, My - aGconmtoTHbIE 3HaUEHUS MPOAOIBHON CHUIIBI U M3THOAIONINX MOMEHTOB MPHU Hauboiee
HEOJIArOMPHUATHOM UX COUYETAaHUH, COOTBETCTBEHHO.

20.6.3.17 Pacyer Ha yCTOWYMBOCTb BHEIEHTPEHHO CXKAThIX M CXKATO-U3TMOAEMBIX 3IIEMEHTOB
JIBYTaBPOBOTO CEYCHHS C IMONEPEYHO-TOQPUPOBAHHBIMH CTCHKAMHU B IUIOCKOCTH JCHCTBUS MOMCHTA,
COBIIAIAIOIIIEH C MJIOCKOCTHIO CHMMETPHH, citeayeT BoinoHaTh mo CIT 16.13330.2017 (dopmyna (109))

N/® AR Y (=1.

Pacuer na yCTOﬁ‘IHBOCTB BHCICHTPCHHO CXATBIX U CKaTO-U3TU0AEMBIX ABYTAaBPOBBIX 3JICMCHTOB C
HOHCpe‘lHO'FO(l)pI/IpOBaHHOﬁ CTEHKOM B INIOCKOCTHU HCﬁCTBHﬂ MOMCHTA BBIIIOJIHACTCA IO MCTOAUKEC

CKBO3HBIX CTEpP)KHEHN, TaK KaK CTEHKa HE ydacTByeT B pabore Ha cxarme W u3rud. Kospduument @ ¢
cnenyet onpeaensats nmo CII 16.13330.2017 (tabnvua /[.4), B 3aBUCUMOCTH OT yCIOBHOW MPUBEICHHOU

rubkocTi ¢ | KoTopas ompenensercs 10 THOKOCTH k, paccuUMTaHHOW MO PaguyCcy UHEPLUU CEYECHHUS
nByTaBpa i x=0,5Nh, 1 OTHOCUTENBFHOTO FKCIEHTPUCHTETA M, ONPEIEIIIEMBIX 10 (GopMyIam

Mol E N -1

IJIe a - pacCTOSHUE OT TJIABHOM OCH CEYEHHS, MEePIEHAUKYISIPHONH K MIOCKOCTH M3Tuba, 10 OCU
Haubosee cKaTol MOJIKH.

3navyenus M u N cnenyer npunumats o CIT 16.13330.2017 (nyHkT 9.2.3).

20.6.3.18 Pacyer Ha yCTOWYMBOCTH BHEIEHTPEHHO CXKATHIX M CXKATO-U3THOAEMBIX JIIEMEHTOB
JIByTaBPOBOT'O CEUEHHUs C MOINEPEeUyHO-TOPPUPOBAHHON CTEHKOM U3 IIOCKOCTU JEHCTBUS MOMEHTa MpHU
u3rube B IOCKOCTH Hamboubiei xecTkocTh (1 x>1y), coBmanaromieil ¢ mioCKOCThI0 CHMMETPHH, CIIEAYeT
BBITIOJIHATH JIJIS1 KKJIOTO TMOsca OTAEIBHO, KaK JJIsl IEHTpaiabHO cxxaToro crepxkHs no CII 16.13330.2017
(bopmyna (7)) Ha MPOAONBHYIO CHITY, ONPEACICHHYIO C YYETOM JOIMOJHUTEIBHOTO YCHIIUS B MOSCE OT
MOMEHTa 1o popmyrie

N ¢=M/h 1, (193)

rae h 1 - paccrosiHue Mex Ty OCSIMH TTOSICOB JIByTaBpa,;
M x - uzrubaroruii MoMeHT, puHuMaeMbiid o CIT 16.13330.2017 (nyHkT 9.2.6).
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

20.6.3.19 Pacuer Ha yCTOMYMBOCTb BHEUEHTPEHHO CXATHIX 3JEMEHTOB JIByTaBPOBOI'O CEUCHHUS C
MOMEPEYHO-TOGPUPOBAHHON CTEHKOW TpPH CKATUU M HM3THOE B JBYX IUIOCKOCTSIX, M, €CJIH IUIOCKOCTb
HaubobIel xectkocTu (1 x>1y) coBmagaeT ¢ MI0CKOCThI0 CUMMETPUH, CIIEAYET BHIOTHSITD:

- JUId DJIEMEHTa B ILIEJOM - B IUIOCKOCTHM HaumOOJIbLICH »KECTKOCTH (IJIOCKOCTH CTEHKH) IO
20.6.3.17, mpunumas e y=0;

- JUId TOSACOB JIByTaBpa, KaK JUIsl BHELEHTPEHHO CXKAThIX JIEMEHTOB, COIJIACHO TpeOOBaHMAM
20.6.3.12, mpum STOM TMPOJOIBHYI0 CWIy B KaXKIOM TOSCE CIEAYeT ONpeAeisTh C Yy4eTOM
nononautenabHoro ycunuss Ng or mMomenta My mo 20.6.3.18, a moment My pacnpenensite Mexmy
nosicaMi JIByTaBpa C TPEYTrOJbHOH MONepedyHo-roQppUPOBAHHON CTEHKOW MPOHNOPIHMOHAIBHO UX
XKecTKoCcTsM. Jji AByTaBpa ¢ CHHYCOUJANbHOW mHorepeyHo-roppupoBaHHOi cTeHkoM Muy=Nf-ey, rae

. Ecnmu momeHTt My I[eI;'ICTByeT B IINIOCKOCTHU OJHOI'0 II0sICa, TO CJICAYCT CUUTATh, YTO OH
IMOJIHOCTBIO BOCIIPMHHUMACTCA OTUM IMOSACOM.

20.6.3.20 Pacyer mnonepeuyHO-TOGPUPOBAHHBIX CTEHOK BHELUEHTPEHHO CXAaThIX JJEMEHTOB
JIBYTaBPOBOTO CEUYEHHUSI CJIEAYET BBIIIOJHATH Ha IMONEPEUYHYI0 CHIIy, PAaBHYIO OOJbIIEMYy U3 JBYX
3HaueHUM: (haKTUUYECKOM MorepeuHoil cuiibl Q WK yCIOBHOM mornepeuHoi cuiibl Q fic, BRIYUCIAEMOI 1O

CIT 16.13330.2017 (dopmyna (18)), rne N - mpomonsHOoe ycuimue B crepkHe; P - xosduiment
IPOJOJIBHOTO U3ruba.

IIpoBepka ycTOHYHBOCTH TO(PPUPOBAHHBIX CTEHOK U MOSICHBIX JIUCTOB 3JIEMEHTOB IBYTABPOBOI0
CEeYEHHUS ¢ MONEePEeYHO-TOPPUPOBAHHON CTEHKOM

20.6.3.21 TIIpssMOyrojapHblE OTCEKHM TPEYroJbHOM TO(PpPUPOBAHHON CTEHKH (IUIACTUHKH),
3aKJIFOYEHHbIE MEXAY MOosSCaMU U COCEAHMMHU BepIIMHAMU ropoB, CIelyeT pacCUMTHIBATh Ha MECTHYIO
yCTOWYMBOCTh. [Ipu 3TOM, pacyeTHBIMH TapaMeTpaMH IPOBEPSIEMOW IIACTHHKH SIBISIOTCA a, Dw, tw,
hef:h W-

[TpsMoOyronbHbIE OTCEKM TPEYroJbHOM Tro(pupoBaHHON CTEHKM (TJIACTUHKHU), 3aKJIIOYEHHbIE
MEXIy IMOsICAaMU U COCEIHHUMH TIOTIEPEYHBIMI OCHOBHBIMU PeOpaMH KECTKOCTH (IIPOMEKYTOUHBIMU WA
KOHIIEBBIMH), CJIEAYET PacCUMTHIBATh Ha OOIIYI YCTOWYMBOCTH. IIpM 3TOM pacueTHBIMH MapameTpamu
pOBEPSIeMON TUIACTUHKH SBISIOTCS: Nw, Dw, twu f.

20.6.3.22 Pacyer Ha YCTOMYHMBOCTh TPEYTOJbHBIX TO(PPUPOBAHHBIX CTEHOK OalOK ClemyeT
BBITIOJIHATH C YY€TOM YKa3aHHBIX HHKE KOMIIOHEHTOB HAIIPSYKEHHOTO COCTOSTHUSL:

T
- XY, MaX . yjakcuManbHOE KacaTelNbHOE HANpPSKEHHE B CTEHKE OAlKM OT PAcUeTHOM HarpysKH,

BBIUKCIsIEMOe TI0 hopmyrie

_ Qnax

T. -—
P Mt (193.1)

rae Q max - MakcuManbHas mornepeunas cuia B 6anke; Y we=0,9 - kosddunment ycnosuii paGoThl
HONepeyHO-TOPPHUPOBAHHON CTEHKU Ha CPE3.

- O |oc - MECTHOE HampsHKEHHE B IONEPEYHO-TOPPUPOBAHHON CTEHKE IO COCPEIOTOUYECHHOM

HArpy3KOi, PUIOKEHHOM K C)KaTOMY WK pacTsaHyTomy moscy; O joc onpenensercs mo 20.6.3.9.
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20.6.3.23 Pacuer Ha  MecTHyO  yCTOMYMBOCTH  TaHeId  Trodpa  TpeyrojabHBIX
MOTEPEYHO-TOQPUPOBAHHBIX CTCHOK OallOK CHMMETPHYHOTO CEYCHHS NPHU OTCYTCTBHH MECTHOTO

HanpsokeHus (O 10c=0) cireayeT BBIYUCIATD 110 (hopMyJIe

Txy, max

<1

T oYe
perte (193.2)

rac T pcr - KPUTHYCCKUC KaCaTCJIbHBIC HaIPsKCHUA MECTHOM IMOTCpHU YCTOIZHHBOCTH ITaHCIINn

rodpa.
Hnst rodppoB ¢ TpEeyrosibHbIM OUYEpPTAHWEM HAIpaBJISAIONIEH KPUTUYECKHE KacaTelbHbIe
HAINpPsDKEHUST MECTHOM MOTEPH YCTOWYMBOCTH MaHeu ro)pa clieayeT OnpeaeiiTh no Gopmysie

L12C, R
p,cr Xg
, (193.3)

T

rae ¢ - yclioBHas TMOKOCTb MaHeNu rodpa, KOTOPYIO CIEeIyeT BBIUUCISTD 10 (hopMyJie

- QN] /R,
r=—1/ =
b =  (193.4)

Cper - KO3GOHUIUEHT, TPUHUMAaEMbIH 110 Tabavue 56.2 B 3aBUCHMOCTH OT COOTHOIICHHUSI BBICOTBI
CTEHKH ¥ MIUPUHBI nanenu roppa hw/b w.

Taoauma 56.2
hwlbw 1 2 3 5 o0
Chper 9,34 6,47 6,04 5,71 5,34

20.6.3.24 Pacuer Ha OOIIyI0 YCTOWYMBOCTH TPEYroJbHOW MONEPEYHO-TOGPUPOBAHHONW CTEHKH

0aJOK CHMMETPHYHOTO CEUCHUS TIPH OTCYTCTBUHM MeCTHOTO HampspkeHust (O 1oc=0) ciieyeT BBIUUCIATE 0
bopmye

Txy, max

<1

To or¥
O.erte (193.5)

T.
e XY, max

A - onpeaensiercs o dopmyne (193.1),

Tocr - KpUTHYECKUE KacaTelbHbIC HAIPSOKEHUs OOIIel MOTepH YCTOHYMBOCTU TO(PUPOBAHHOI
CTEHKH.
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JUis  rodpoB ¢ TpPEyroiabHbBIM OYEPTAHMEM HANPABIAIOIIEH KPUTHUYECKHE KacaTelbHbIE
HanpsHKEHUs 00IIeH MOTepH YCTOHYUBOCTH TOPUPOBAHHON CTEHKHU CIIEAYET OMPEAEIATh 1Mo (hopmyie

112G R
TO,cr_ -

M

, (193.6)

rae W - yciaoBHas THOKOCTh MOIMEPEYHO-TOPPUPOBAHHON CTCHKH, KOTOPYIO CIIEyeT BbIYHMCIIATH
o popmyne

7\’W:

; (193.7)
Do K03 QUIMEHT, OnpeAeIIeMblii B 3aBUCUMOCTH OT COOTHOIIIEHHs mapamMeTpoB roppos (bw
u f) mo hopmyne

3

_ 2 ) Y
G =534+(55-p*-0,6) e

, (193.8)

snech B=hw/bw - oTHOWEHUE BICOTHI ro)pUpPOBaHHON CTEHKH K IIUPUHE MaHeIu rodpa;

2
y=0,91( f/t,) ) )
- OTHOIICHHUEC ITIOI'OHHOU KCECTKOCTHU FO(I)pI/IpOBaHHOI/I CTE€EHKHN C l"O(l)paMI/I
TPEYTOJBHOI'O OUCPTAHUA K I.II/IJ'IPIHI[I)I/I‘I@CKOIZ ’KECTKOCTH ILUIOCKOM CTEHKHU TOM ke TOJIIHWHBI.

ITpu Y>4-(7-Bz-5) 3Ha4YeHHs Kod(duimenTta ,cr HE 3aBHCAT OT | M MPOBEPKY yYCTOWYHBOCTH
ro(ppUpOBaHHON CTEHKH CJIEAYET BBIOJIHATH TOJIBKO 1o dopmyne (193.2).

20.6.3.25 Pacyer Ha  MECTHYI  YCTOHYMBOCTb  HaHenM  roppa  TPEyrojbHBIX
MOTIEPEYHO-TOPPUPOBAHHBIX CTEHOK OaJlOK CHMMETPUYHOTO CEUeHHS TIPH HATUYAHd MECTHOTO

Hanpsokerus (O |oc?£0) CJIeTyeT BBIIOJHATH N0 (hopmyrie

2 2
o Tyy, max
i loc + Y, <1
Ye Gloc, cr Tp,cr
1 (193.9)
Tyy, max
rae Opocn Y - cnefyet onpenensats o 20.6.3.22;

Tper - KPUTHYECKHE KacaTeNIbHbIe HAMpPSIKEHHsS MECTHOM MOTEPH yCTOMYMBOCTH IMaHENd rodpa,
BBIUKCIICHHBIE 10 hopmyne (193.3);

O |ocer - KpUTHYECKME MeECTHBIC (HOPMAalbHBIC) HANpsOKEHHS TO(OPUPOBAHHOW CTEHKH IIPH
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NEHCTBUH COCPEIOTOYCHHOM HArpy3Ku, onpeensemMble o Gopmyie

08:C R,
Gloc,cr: -2

7\‘C
, (193.10)

rae ¢ - onpenensiercs mo dopmyne (193.4);
C1 - koauimeHT, MpUHUMAEMbIH JJI1 CBAPHBIX OAJOK C TPEYroJbHON TO(QPUPOBAHHON CTEHKOM

no Tabnuue 56.3, B 3aBucuMocTH OT oTHOIIeHUs b w/h w 1 3HaYeHUS 8, BBIYHCIICHHOTO TT0 hopmyie

3

3—08bf i
The \

,(193.11)

rae b u ts- mmpuHa U TONIIMHA CKAaTOrO Mmosica OaIKH, COOTBETCTBEHHO (CM. pucyHoK 49.4).

Taoauna 56.3
S 3HaueHue C 1 st IBYTaBPOB € rOPUPOBAHHBIMU CTEHKaMu TpH b w/h w
0,1 0,2 0,3 0,4 >0,5
1 7,73 8,50 9,34 10,30 11,30
2 7,67 8,50 9,50 10,60 11,80
4 7,57 8,50 9,53 10,70 12,00
>6 7,69 8,67 9,77 11,02 12,40

20.6.3.26 Pacuer Ha OOIIy}0 YCTOWYMBOCTb TPEYTOJILHOM MONEPEeYHO-TOQPUPOBAHHON CTEHKHU

0aJOK CHMMETPHUYHOTO CEUCHHUS MPU HATHYUK MECTHOTO HampspkeHus (O |oc7£0) CJIeyeT BBIMOJHSTH IO
bopmyne

2 2
1 O Tx , max
DOloc | | 2y max

Ve Gy,cr TO,cr
, (193.12)

Txy, max

rae O jocum crnenyer onpeaensrs mo 20.6.3.22;

Tocr - KPUTHYECKUE KacaTebHbIC HAMPSOKEHUsI OOIIel MOTepH YCTOHYMBOCTH TO(PUPOBAHHOM
CTCHKH, BBIYHUCIIEHHBIE 110 popmyne (193.6);

O yer - KpUTHYECKHE HOPMAlbHBIE HATPSDKEHHs OOIIei MOTEepH YCTOHYMBOCTH TOMPUPOBAHHOIM
CTCHKH, PAcCYMTAaHHOW Ha MPOMOJBHBIA M3rHO W3 IMJIOCKOCTH, KaK YCIOBHOM CTOHKH, Harpy>KeHHOU

cocpenoroueHnoit cunoii F, O y o criemyer onpenensts mo Gpopmyiie

O ya=P-Ry=O ioccr, (193.13)
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saece @ - xosdpdument, onpenensemeiii mo CIT 16.13330.2017 (tabavua A.1) mis rubkocTH
YCIIOBHOM CTOWKH, BEIYMCICHHOH 110 opmyie A=2 5h /f.
B ciyuasx, korma O y >0 joccr, iU MpoOBepKe 0OIIICH yCTOWYMBOCTH rOGPUPOBAHHOM CTEHKH 10

dopmyne (193.12), BMecto O ycr cieayer npuauMaTh O joccr.
20.6.3.27 Ilpu mnpoBepKe YCTOWYMBOCTH TPEYrOJbHON MONEPEYHO-TOGPUPOBAHHONW CTEHKH
JIOJDKHBI COOTIOIATHCS YCIIOBUSI:

- OTHOIICHHUE JCHCTBYIOIINX MECTHBIX HAMPSUKCHUH O jo¢ K KPUTHYSCKUM HANPSOKCHUSM MECTHOM

HOTEPH YCTOHYUBOCTH TaHedu roppa O jocer HE JODKHO IMPEBBIIIATH BEIMYHMHBI, BBIYHUCISCMON I10
dbopmyite

(0
loc §0,757C
Gloc,cr .
: (193.14)

- BEJIIMYMHA OKCUEHTPUCHUTETA, C KOTOPBIM TMEPEAaeTcsi COCPENOTOYCHHAs Harpys3ka oT
BBIIIEJIEKAIIETO 3JIEMEHTa OTHOCUTEIBHO MPOJIOJIBHOM ocu Oallku, He ToybKHA mpeBbimats 0,251

20.6.3.28  VYcTOoH4YMBOCTH  CTEHOK  OajoK M3  JBYTaBpOB C  CHHYCOUJAJIbHBIMHU
HONEePEYHO-TOPPHUPOBAHHBIMU CTEHKAMH CIIETYET CYMTATh 00ECIIEYeHHOI, €CIIH BBIITOIHEHO yCIOBUE

2 2
1 Oloc " Txy

Ye Gloc,cr Ter
, (193.15)

rae O joc - MECTHOe HampsHKEHHE B CTEHKE OT COCPEJOTOYEHHOW HArpy3Kd, KOTOpOE CIIeayeT
omnpenenats no dopmyne (187);

0 |occr - KPUTHYECKOE HAIPSUKEHHE, OMpeiessieMoe o hopmyiie

_ 0,8¢R,

Oloc,er™ )

¢ , (193.16)

rae C1 - KodpUIUEHT, KOTOPBINA ompeensercs mo tabaunue 56.3;
T,y - KacaTeabHOE HanpsyKkeHue 1mo Gopmye (182);

T - MeHblee M3 3HAYCHHH KPUTHYCCKUX HAIMPSHKEHUH MeCTHOU Tper m obmiei Toer moTepu
yCTOWYMBOCTH ropUpOBaHHOM cTeHKH 1o dopmynam (193.19) u (193.17).

Jns 0Ganok w3 JABYTaBpOB C CHHYCOUIAIBHBIMH IONEPEYHO-TO(PPUPOBAHHBIMU CTCHKAMHU
ko3 dunuent €1 B dopmyne (193.16) npurumaetcs mo Tabivue 56.3, B 3aBUCHMOCTH OT COOTHOIICHHS

s/hw u 3HaYeHUS 5, KoTopoe paccuutbiBactes mo CIT 16.13330.2017 (dopmyna (84)).
Kputnueckne HanpsHKEHUs obmei MoTepH YCTOMYUBOCTH CHUHYCOUJATbHON

HOIEPEYHO-TOPPHUPOBAHHON CTEHKU T o cr ONMPENEISIOTCS 10 POPMYJIe
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DD

Ty o = 32,4
Mty

,(193.17)

rae D1 u D2 - xecTkoCTH M3rnMba 1o rJIaBHBIM HaIpaBieHusM, H MM, KOTOpbIC pacCUUTHIBAIOTCS
o popmynam:

3
Dl:i% El

12(1+2) ¢ ; Y (193.18)

3aech | - MOMEHT nHepuuu rodpa, JUIMHa KOTOPOro paBHsETCS 1wary ropos as.
20.6.3.29 Kputnueckue HalpspDKEHHS MECTHOM MOTEpH YCTOMUMBOCTH MaHENU CUHYCOUAAIBHOU

rodpst T pcr paCCUUTHIBAIOTCS 110 hOpMYyJIe

f-s\R
T, =112 534+ — | =

Nt ] 23

¢ . (193.19)

[Tpu mpoBepke yCTONYMBOCTH CHHYCOMIATHHON MOMEPeYHO-TOPPUPOBAHHON CTEHKH MO Gopmyse
(193.15) momKHBI BBIOJTHSITHCS YCIOBUS:

(¢}
loc 50’75

Y0
a) o loeer : (193.20)

6) s OaJoKk C CHHYCOMJAIbHBIMU IONEPEYHO-TOQPUPOBAHHBIMU CTEHKAMU 3HAu€HUE
SKCHEHTPUCUTETA € OTHOCUTEIBHO IMPOJOJIbHON Ocu Oaliki, ¢ KOTOPBIM HEepeAaeTcsi COCpeoTOUEHHAs

Harpys3ka oT dJIEMEHTa, HaXOSIIETOCs BHIIIE, IOJKHO OBITH e§0,5f.

20.6.3.30 TpeyronbHble TOMOPUPOBAHHBIE CTEHKH OalOK ClIEIyeT YKPEIUISITh IONepPeUHbIMH
pedpaMu )KeCTKOCTH, €CIIA B MECTaX MPHIIOKEHUS OOJBINX HETOABIKHBIX COCPEIOTOUECHHBIX TPY30B HE
o0ecrieynBaeTcsi UX MPOBEPKA Ha OOILIYI0 U MECTHYIO yCTOMUMBOCTh. 1IMpUHY M TONIIUHY MOMEPEYHBIX
pebdep KEeCTKOCTH clieyeT Ha3HauaTh B cOOTBETCTBUM ¢ TpeboBanusamu CII 16.13330.2017 (nyHkT 8.5.9)
nposepsiTh pacuetom mo CIT 16.13330.2017 (nyHkT 8.5.10).

20.6.3.31 YyacTok TpeyroibHOi ropprupoBaHHOM CTEHKH OalKH COCTABHOI'O CEUYEHUS HaJ OMOpOM
NpU  YKPEIUICHWH ero pedpamMH JKECTKOCTH CJeIyeT pacCUUThiBaTh H KOHCTpywpoBath 1o CII
16.13330.2017 (nyHkT 8.5.17).

20.6.3.32 CunycoujaibHble TONEPEYHO-TOPPUPOBAHHBIE CTEHKU CIEAYEeT IpOBEpsSITh Ha
HPOYHOCTh M YCTOWYMBOCTB IPH MPHUII0KEHHH MECTHBIX HETIOJIBI)KHBIX COCPEIOTOYCHHBIX HArPy30K M Ha
omopax mo CII 16.13330.2017 (dopmyna (46)) u mno dopmyne (193.15), COOTBETCTBEHHO.
['eomeTprueckne XapaKTEpUCTHKH peldep MKECTKOCTH JOJDKHBI COOTBETCTBOBaTh TpeboBanmsaMm CII
16.13330.2017 (nyHkT 8.5.9), a ux pacuer cneayet BoinoaHsaTh mo CIT 16.13330.2017 (nyHkTel 8.5.10 u
8.5.17).
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[IpoBepky Ha yCTOHMYMBOCTH ONOpHOrOo pebOpa Oamku U3 JAByTaBpa C CHHYCOHJIAIBHOM
HOTIEPEYHO-TOPPUPOBAHHOM CTeHKOI ciemyeT BoimonHATh o CIT 16.13330.2017 (nyHkT 8.5.17) Ge3 yuera
noJIep>KUBaroniero 3G dexra ropprupoBaHHON CTECHKH.

20.6.3.33 Pacuer Ha MECTHYH YCTOMYHMBOCTh TIOSICOB OallOK JIBYTaBPOBOTO CEYCHHUS C
HOTNIEPEYHO-TOPPUPOBAHHBIMU CTCHKAMU JIOJDKEH BBIIIOJIHATHCS IO TOW JK€ METOJUKE, YTO U JUIA
JIBYTaBPOB C IJIOCKOW cTeHKOM. [Ipu onpejeneHun OTHOIICHHS IIMPHHBI CKaToro mosica b ¢ k Tommmue t+
pacyeTHYIO IUPUHY CBeca mosica D ef ciieyeT npuHUMaTh PaBHOM:

- ¢ cuHycouanbpHoM hopmoii roppos b er=0,5b ¢,

- ¢ TpeyronbHoit popmoit rodpos b e=0,5-(b ++0,7-1),

rae b s - mupuna nosca;

f - BeICOTa TOdDA.

20.6.3.34  YCTOMYMBOCTH  CXKaTBIX  MOSICOB  M3rHOaeMbIX  OaJloK W3  JABYTaBPOB  C
TIOTIEPEYHO-TOPPUPOBAHHBIME CTEHKAMH CIIEIYEeT CYMTATh OOCCIICYCHHOM MPH BBHIOJHEHUU YCIOBUHN 1O

Cn 16.13330.2017 (nywHkrt 8.5.18). Ilpu sToM, Hampspkenue B cxxaroMm mosice O ¢ mo CIT 16.13330.2017
(myHkT 8.5.18) cnemyeT onpenensTh mo popmyiie

M M, M

— y
e — (0]
Afn lec ‘

= +
Afn hch WyfnYc

GC
,(193.21)

rae W yfn - cyMMa MOMEHTOB CONIPOTHUBIICHUS MOSICOB OTHOCUTENBHO OCH y-Y.
20.6.3.35 B UeHTpampHO CKAaTbIX M BHELEHTPEHHO CKaThIX JByTaBpax C CHUHYCOUAAIBHOMU
HOTNePeUHO-TOPPHUPOBAHHOIN CTEHKOW OTHOILICHHE IIMPHUHBI cxkaroro mosica Df k Tommue tf criemyer

npuauMath mo 20.6.3.33, mpu 3ToM Hanpspkenue B ckatom mosice O ¢ mo CIT 16.13330.2017 (dopmyna
97) cnenyet onpenensTh no popmyie

N N M, M

_ — y
G¢— G¢c—

+ 4
( At1nt Asop )Yc AmhiRyye  WynRyve
170171 . (193.22)

20.6.4 Onpenesnenne neopmManmii 3JIeMEHTOB U3 CBAPHBIX IBYTABPOB C
NONepPevYHO-TO(PPHPOBAHHBIMHM CTEHKAMU

20.6.4.1 TlporuGsl M mepeMenieHus] IBYTaBPOB C IONEPEUYHO-TOGPUPOBAHHBIMU CTEHKAMH HE
JIOJKHBI TTPEBBIIIATH MPeIeNIbHBIX 3HaUeHUH, yctaHoBiaeHHbIx CI1 20.13330.

20.6.4.2 Pacuer mporuOoB OajJoK M3 JABYTaBPOB C IONEPEUYHO-TOGPUPOBAHHBIMU CTEHKAMHU
CJIeZlyeT BBIMOJHATE C Yy4YeToM JegopMaluii COBUTA INPU YCIOBHM PAaBHOMEPHOIO paclpeieieHus
KacaTeJIbHBIX HallpsDKEHUN 1o popmysie

MMd | QQ
f=] ——+ | =——<f
El GA, ~ ¢

, (193.23)
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M

rac u Me - 1/13r1/16a101une MOMCHTBI OT €AMHUYHOI'O YCUJIUA, ﬂCﬁCTBYIOHICFO B HaIIPpaBJICHHUU
npom6a, n oT SKCHHyaTaHHOHHOfI HarpyskKu, COOTBETCTBCHHO,

Q n Q e - HOMIEPCUYHBIC CUJIBI OT CAMHUYHOI'O YCUIINA, ﬂeﬁCTBYIOH_[eFO B HaIlpaBJICHUU npom6a, u

. S
OT 3KCILTYyaTallUOHHOW HAaIrpy3KH, , COOTBE€TCTBCHHO.
20.6.4.3 B cmydae paBHOMEPHO paclpeielieHHOW Harpy3KH WM OJNW3KOW K HEH It

OJIHOIIPOJIETHOM OaJIKK Mporud onpeaensercs mno Gopmyie

5MF  Ql
f= + <f
48El,  4GA, ~ "

,(193.24)

rae fu - mpenenpHas BenuduMHA mporuda, ompesernseMas B COOTBETCTBHU ¢ TpeGoBanusimu Cll
20.13330.

20.6.4.4 Omnpenenenue  nepopmanuid  Oalok ®W3  JBYTAaBPOB C  CHHYCOWJAJIHHBIMH
HONEePeYHO-TOPPHUPOBAHHBIMA CTEHKAaMU CJIEAYeT BBINOJHATH C ydeToM JaedopManyii CcIBUTa OT
HONEPEYHOHN CUIIBI IO (hOPMYJIaM:

- IPY paBHOMEPHO-PACIPEICIICHHOM Harpy3Ke q

2
5qL°
= e e B
: (193.25)
- [Ipu COCpeﬂOTOquHOﬁ Harpyske P MMOCCPEANHE MTPOJICTA
3 2
fp: 4FE)3|LEI 1+7,7 % <f,
- (193.26)
- [Ipu l'[pOI/I3BOJ'H:HOI71 Harpyske
2
f=f|147 % <f,
 (193.27)

rae fo - mporub snemenTa, onpeaeaeHHbIH O3 yuera aedopMarivii CABHra.

20.6.5 KoncTpykTHBHBIE TPeOOBAHMSA K 3JIEMEHTAM M3 CBAPHBIX JIBYyTABPOB €
NonepeYHo-roppupoOBaHHBIMU CTEHKAMH

20.6.5.1 Tlosica nBYTaBpOB C MOMEPEUYHO-TOPPUPOBAHHON CTEHKOHW PEKOMEHIAYETCS BBIOIHATH
OJIMHAKOBOTO IIOTMEPEYHOr0 CeueHWs W3 JHUCTOBOM cramu. Ilpm o0OOCHOBaHMM JABYTaBpHI C
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MOMEePEYHO-TOGPUPOBAHHONW CTEHKOM MOTYT BBINOJHSITHCS C OJHON BEPTUKAIBHOM OCHIO CHMMETPHUHU.
BepTukanbHbie HArpy3Ku MOTYT IPUKJIAIBIBATHCS B IIOOOM CEYSHHH 110 JJTMHE OaIKH.

20.6.5.2 TommuHa roppupOBaHHON CTEHKH ONPEACIACTCS U3 YCIOBHS TPOYHOCTH M YCTOMYUBOCTH
C Y4E€TOM TEXHOJIOTHUECKUX TPeOOBaHUI.

20.6.5.3 IIpu nponerax 6amok MOKpeITUH 18 M 1 GoJiee ciiemyeT npeaycMaTpuBaTh CTPOUTEIIBHBIN
[OJbEM, paBHBIM MpOorudy OT NOCTOSHHOW U JJIUTENbHOM Harpy3ok. IIpu miockux KpoBisix
CTPOUTEIIBHBIN MOABEM CIEAYyeT MpelycMaTpUBaTh HE3aBUCHMO OT BEIMYMHBI MPOJIETA, MPUHUMAS €ro
paBHBIM MPOTHOY OT MOCTOSIHHOM | JUIMTENIbHOW HOPMATUBHBIX Harpy3ok iroc 1/200 npornera.

20.6.5.4 CpapHble COeIMHEHHS MOSCOB CO CTEHKOW PAaCCUMTHIBAIOTCS TaK e Kak W B Oankax ¢
IUTIOCKUMU CTCHKaMHU.
20.6.5.5 B ciayuae yCTaHOBKM BEpPTUKAJIBHBIX pedep IKECTKOCTH B  Oailkax ¢

MOMEepPeYHO-TOGPUPOBAHHBIMU CTEHKaMH JOJDKHBI ObITh BbIMONHEHBI TpeboBanus CII 16.13330.2017
(nyHkTbl 15.5.4 u 15.5.5).

20.6.5.6 B Oankax ¢ moOmNepedHO-TOQPUPOBAHHOW CTEHKOH BCe pedpa IKECTKOCTH CICHyeT
COCIMHATH C TOQPUPOBAHHOW CTEHKOW JABYCTOPOHHMMH IIBaMU. Bce cBapHbIe MIBBI OANOK JOJIKHBI OBITh
HEIIPEPBIBHBIMU.

20.6.5.7 B TpeyroipHbIX MONEPEUHO-TOPPUPOBAHHBIX CTEHKAX Pa3pe3HbIX OallOK, HArPYyKEHHBIX
PaBHOMEPHO paCHpPEICTICHHON HArpy3KOM JIOMYCKAaeTcs B IMpeaeiax CPEeIHEW TPEeTH MpoJieTa, a TAKXKE B

cedenmsix, rae T=0,5Rs, ycTpauBaTh KpyIibie OTBEPCTHS JUIS IIPOMYCKAa KOMMYHHKAIMI IHAMETPOM HE
Oosiee MOJIOBUHBI BBICOTHI CTEHKU. LIeHTpbl OTBepcTUi cieqyeT pacmojaraTb IOCEPEAMHE BbBICOTHI
CTEHKH, a CaMH OTBEpPCTHS 00S3aTeIbHO JOJDKHBI OBITh OKaWMIJICHBI JHCTOBOW WJIM YTJIOBOW CTalbi0 U
HNOJKPEIJIeHbl TapHbIMH BEPTUKAJIbHBIMH pedpamu >kecTKOCTH. (CxeMa BBIMOJHEHUS OTBEPCTUS B
ropupoBaHHON CTEHKE MMOKa3aHa Ha pucyHke 49.5.

B cnydae pacuera Hepa3pe3HbIX 0aloK MPOAOJIbHBIE YCHIIUA B Mosicax mpu aeicTBuu My, cnemyet
6paTB M0 MaKCUMAaJIbHOMY €T0 3HAYCHUIO B Oayike i CIKAaTO-U30THYTOM JJICMCHTC KOHCTPYKIUHN MCKIY
TOYKAMH KPETUICHHSI CKaTOro Mosica.

Ceuenue pebep xectkoctu cnenyer HaszHadath mo CIT 16.13330.2017 (nynkr 8.5.9) ¢
noxcraHoBKou hef=h w B ceuenun 0e3 ocimadieHus.

|#

d,~ BHy TpCHHHH
AHAMETP OTBEPCTHA

Pucynok 49.5 — Cxema pacnoJioxkeHMs OTBEPCTHA B ro) PUPOBAHHOM CTEHKE

20.6.5.8 Tlpu mnpoBepke YCTOMYMBOCTH TPEYTONBHBIX MOMEPEUHO-TOOPUPOBAHHBIX CTEHOK C
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KPYIJIBIMH OTBEPCTHSIMH KPHTHYECKUE KacaTeJbHbIC HANPSHKCHHS IOTEpU OOIIeH yCTOWYHMBOCTH T gcr
crenyer onpeaenarts mo popmyse (193.6) ¢ BBeeHHEM B YUCIUTETh KOA(DDUIIMEHTOB YCIOBHIA paOOTHI:

Y we=0,5 - s creHok ¢ orBepcTrsMu d h=0,25h w:

Y we=0,3 - s crenok ¢ orBeperusmu 0,25h w=dh=0,5h .
20.6.5.9 Ilporu6 B cepenuHe OAHOIPOJICTHON OAJIKH, TPEYTrOJbHBIC MONEPEYHO-TOPPUPOBAHHBIC

CTEHKH KOTOPOil ociabuenst orBepcrusmu 0,250 w=dn=0,5h crexyer BHUHCIATH B COOTBETCTBHH C
nogpaszgenom 20.6.4 ¢ BBegeHHEM MOBBIIIAtomero ko3 dunuenra k = 1,3.

20.6.5.10 B »snemeHTax IBYTaBPOBOTO CEUYEHHUS C TPEYroJbHON IONepeuHO-roGpUpPOBAHHOM
CTEHKOM 3aBOJICKHE CTBIKM II0OSCOB M TO(PUPOBAHHBIX CTEHOK CIIEAYET BBIIOJIHATh CBAPHBIMH.
JlomyckaeTcsi 3aBOJICKAE U MOHTa)KHBIE CTHIKA CTEHOK TOJIIIMHOW 5 MM M MEHEE BBITIOJIHATH BHAXJIECTKY C
HarmyckoM 50-60 MM M 00s3aTenbHOM 3aBapKOW YIJIOBBIX LIBOB C 00€MX CTOPOH cThIKa. CoenuHeHue
BHAXJIECTKY JIOJKHO HAXOIAUTHCS MEXKAY BEPIIMHAMU rO(PpOB.

20.6.5.11 MoHTa)xHbI€ CTBIKM OaJOK C MONEPEUYHO-TOPPUPOBAHHBIMU CTEHKAMH BBIIIOJHSIOTCSA Ha
CBapKe WM Ha BHICOKOIIPOYHBIX OOJITaX.

20.6.5.12 Pacuer Hepa3pe3HBIX H 3alEMJICHHBIX OalOK M3 CBAPHBIX JBYTaBPOB C TPEYTOJIHHBIMH
HONEePEYHO-TOPPHUPOBAHHBIMA CTEHKAMU MOJKET BBINOJHATBCS C YYETOM pa3BUTHA IIACTHYECKHX
negopmanuii B mosicax M BHIPABHUBAHUS PACUYETHBIX OMOPHBIX M MPOJETHBIX MOMEHTOB. llpu aToMm, s
OTPaHMYCHUS] YPOBHS IUIACTHYECKUX JAe(OpMaIii CIeIyeT CO3JaBaTh B 3THUX YYacTKax IIOSICOB 30HBI
PaBHOTO COMPOTHBIICHHUSL.

20.7 bajaku KPpaHOBBIX IyTel

20.7.1 CreHku cBapHBIX OaJIOK KPAaHOBBIX IMyTeH, HAXOJAIIUXCA B 0CO00 TSKENBIX YCIOBHUSIX
paboThl, cleayeT pacCUMTBIBaTh Ha yCTAJIOCTh corjacHo pasgeny 12 CIT 16.13330.2017. Ilpumepnsbrit
nepeveHb MPOU3BOICTBEHHBIX 3/IaHUI, B KOTOPBHIX OaJKM KPAHOBBIX ITyTeH MOJHKHBI PACCUUTHIBATHCS HA
yCTaJIOCTh, IPUBENIEH B Tabsvue 57.

Tabauna 57
3nanus 3aBoJIbI
JIBOPBI N3ITOKHUI] Meramnyprudecku
e
[IInxTOBBIE TBOPBI To xe

Otnenenus pa3zaeBaHus CIMTKOB

Ckpano-pazaenounble 6a3bl; KOIPOBbIE U IITAKOBBIE OTENEHHS; OTIEIECHUS
OTHEBOW PE3KHU

CKJ'IaI[BI qyTyHa U CJIUTKOB

3,Z[aHI/I$I OYHCTKHU N CMAa3KH M3JIOKHMUIL

HpOJ’IeTBI CKJIaJIOB 3aroTOBOK; OTACIOYHEBIC IIPOJIETEI U ITPOJIETHI CKIIa10B
TOTOBOTO IMPpOKaTa

3maHus HarpeBaTeIbHBIX KOJO/IIEB
3nanus (IPOIETHl WM MPOU3BOJICTBA), B KOTOPBIX IKCILTYaTHPYIOTCS JIroObIie
Ipy30I0IbeMHbIE KpaHbl Ipynn pexxuMoB padoTsl 7K (B mexax
MeTauTyprudeckux npoussoacTs) u 8K (CM 20.13330)
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Pacuer Ha YCTAJIOCTh BBIIIOJTHACTCA HA BOSHeﬁCTBHe OT HOPMATHBHBIX HAI'Py30K OJJHOT'O KpaHa.

Wndopmarus 06 H3MEHEHHSX:
Ilynkm 20.7.2 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOywyro pedakyuro
20.7.2 PacueTHpIMU CEUEHMSIMM IIPH pacueTe 0AJIOK KPAaHOBBIX ITyTEW HA yCTaJIOCTh SIBJISIOTCS:

0,2 a+0,35l, )
JUIS pa3pe3HbIX 0aJloK - CeYeHUE, OTCTOSINEe Ha PAaCcCCTOSIHHUE oT OJKauIero K
CepeIuHe MpoJieTa MOMepeyHoro pedpa )KeCTKOCTH (B HAIIPaBICHUU K CEpEMHE MPOJIeTa);
JUIsL Hepa3pe3HbIX OalloK - ceyeHHe, OTCTOsIIee OT OMOPHOro pedpa >KECTKOCTH Ha PacCTOSHUE

0,2 a+0,35,
, Tae a - mar pebep; lef - ycllOBHas UIMHA, HA KOTOPYIO paCIpPENeNseTCsl HaBICHUE
Kosteca kpaHa (bopmyna (49) CIT 16.13330).

20.7.3 Pacuer Ha YCTAJIOCTDh BBITIOJIHACTCS IJIA BerHeﬁ 30HBI CTCHKH B MCCTC IIPUMBIKAHHUA €€ K
BCPXHEMY IIOACY Oanku. B 3ToM MecTe cTeHKa HaxXOoOUTCA B YCIOBUAX CJIOXHOI'O HAIIPAKCHHOI'O
COCTOsIHUsA, OIPCaACIsICMOro BOS,Z[GI;'ICTBI/ISM KOCOro I/I3FI/I68., CTCCHCHHOI'0O KPY4YCHHSA W MCCTHBIMHU
BO3ZI€I>10TBPI$[MH COCPCAOTOYCHHBIX CUJI U MOMCHTOB.

HpH‘lHHOﬁ YCTAJIOCTHBIX HOBpe)K,Z[eHI/Iﬁ BCPXHUX 30H 0aok KpPaHOBLIX HYTCﬁ SABJIAIOTCA
MHOI'OKpAaTHBIC CIABHWIH, O6yCJIOBJII/IBa€MI)Ie MaKCUMAJIbHbBIMU  KaCaTCJIbHBIMU  HANPSKCHUAMU  OT

) max ).t
COBMCCTHOT'O ICHUCTBUSA HOHepellHOI‘O I/I3FI/I6a, MECTHOT'O CMATUS U prquI/Iﬂ 12 .

max Z le o
20.7.4 3nHauenue C JIOCTaTOYHOM  CTENEHbI0 TOYHOCTU  OMpEeseTCs
CYMMHPOBAHHEM MaKCHMAaJIbHBIX KacaTelIbHBIX HaNPSHKEHU N MOTIEPEYHOTO n3ruoda

0,5}/ oy +4( ery)z' 046

MECTHOTO CMSITHS loc.y i °% . B

pydeHus . JIBYX TOCIEIHUX
cllydasix Ui yTPOIISHHS pacueTa 3HAYSHHS MaKCHMAIIbHBIX KacaTelIbHBIX HANPSHKEHUN OIpeelIeHbI
yepe3 HOpMaJibHbIE HaIIPsDKEHUsI, KOTOpbIe Bhruncistores no Cr 16.13330.

CymmupoBanueM npuBefeHHbIX BenuuuH npu k = 0,3 (k - yuuThIBaeT NjaaBHOCTb M3MEHEHUS
SMIOPHI KACATENIbHBIX HANIPSDKEHUH B PaCYETHOM cedeHu ) moiaydena dopmyna (173) CIT 16.13330.2017.

21 Bucsiune noxkpniTus

21.1 O01ue moJI0KeHu s

21.1.1 Bucsunmu Ha3bIBatOTCA MOKPBITUS, B KOTOPBIX POJIETHBIE KOHCTPYKLINHU, HETIOCPEICTBEHHO
HECYII[Me HarpysKy, MpeACTaBIsSIOT cOo00M HUTH, T.€. TMOKHME KPUBOJIMHEHHBIE PACTSHYThIE CTEP)KHHU,
3aKperuieHHbIe 3a onopbl. HUTH MoryT o0nagaTh M3rMOHON JKECTKOCTBIO, B 3TOM CJIy4ae MX Ha3bIBAIOT
JKECTKMMH HHUTSIMHU. Eciv HavanpHas JJIMHA HUTH PaBHA WIM MEHBIIE PAacCTOSHUSA MEXAY OIOpamu, TO
TaKyl0 HUTb Ha3bIBAIOT CTPYHOM WM INPEABAPUTEIILHO HAIPSHKEHHOM CTpyHOM. Ecimu cTpyHa He Hecer
MIONIEPEYHOMN Harpy3KH, €€ Ha3bIBalOT BAHTOM WJIM OTTSKKOM.

21.1.2 TloBepXHOCTH MOKpBHITUS MPUAAIOT Ty QOpMY, KOTOpas COOTBETCTBYET DPAaBHOBECHIO
00pa3yIoUIMX ee HUTEH MoJ MOJHOW Harpy3koil. Ecim HUTH pacroyioskeHbl B IUIaHE MapajuieNbHO APYT
Jpyry, TO TOKpBITHE OyAET ONMUpPAThCsl HAa HUX JIGHTAMHM HOCTOSHHOW INMPHHBI, MOJHYIO HArpy3Ky
NPUHUMAIOT TIOCTOSIHHOM 10 TpOJIeTy, KpUBHM3HA HHUTEH Torna OyAeT NOCTOSHHOW, a odepTaHue -
napabonuyeckuM. Eciau HUTH pacXosaTcsl paJiuallbHO U3 Kakoro-au0o y3ia, TO MHTEHCUBHOCTh Harpy3KH
U, CJIEJJOBATEIIbHO, KPHBH3HA HUTH OyAET pacTu NPONOPLUOHAIBHO pPACCTOSHUIO OT Y3714, M|
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ecTeCTBeHHOU ¢GopMol WX KpuBOW Oyaer kyOudeckas mapaborna. IlosTomy dopma MOBEpXHOCTH HE
MOXeT OBITH 10001, a OyAeT 3aBUCETh OT (POPMBI KPUBBIX HUTEH, ee oOpasyromux. i1 Buaon3MeHeHus
(bopMBbI caMoil KPOBJIH, MEXAY KPOBJIEH U HUTSMH BBOJST CHELMATBHYIO HAJICTPOCHHYIO KOHCTPYKIIHIO.

21.1.3 IIposieTHasi KOHCTPYKIHSI BBITIOJIHIETCSA B BUJIE:

a) CETOK W3 HHUTEH, PACIIOJIOKEHHBIX IMapajleNIbHO APYT APYTy, OPTOrOHAIbHO, TeKCaroHallbHO,
KOCOYT'OJIbHO, PaJUAJIbHO U T.1.;

0) IUTOCKUX WJIM TIPOCTPAHCTBEHHBIX crcTeM (pucyHku 50, 51);

B) BaHTO-0AJIOUHBIX CUCTEM;

T') XKeJIe300€TOHHBIX BUCSINX 000JI0UEK;

1) KOMOMHUPOBAHHBIX CHCTEM; BO3MOXKHBI JIBYXITOSICHBIC MTOKPBITHSI (PUCYHOK 52).

9

7

a — paJuajbHas CHCTEMa Ha KOHTYpE, KPYIJOM B ILTaHe; 6 — CHCTeMa Napa/ieNbHbIX HHTEH Ha TTOCKOM
NpAMOYTOJLIIOM KOHTYPE; 6, @ — CEUNIOBHAHLIE CETKH Ha KpHBOHHHeﬁHLlX KOHTYpax, 0—01C — BUCSUHE CUCTEMEI H
KOHTYDbI 3MaHHH, KBaAPATHEIX B IUIaHE; 3 — BUCAYas CHCTEMA Ha JBYX JHaroHajlbHbIX apkax
Pucynok 50 — Buabi cHcTeM H ONOPHBIX KOHTYPOB

a — BaHTO-GasiouHOe; 6 — paAKa1bHO-KOJIbUEBOE LUATPOBOE; 6 — AIEHUCTOE
Pucynox 51 — llokpbiTus
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N ate,
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1

zjj:r;rﬂﬁﬁﬂ
@ — BUJbI CHCTEM; 6 — MPUMEPLI paHAILHLIX NOKPLITHHE
Pucynok 52 — JIByxnosiCHbIe HOKPbITHS

21.1.4 HeorbemseMoil 4YacTblO BHUCSYETO IMOKPBITUS SBJISETCS ONOpHAs KOHCTPYKIIHS,
BOCIIPUHUMAIOIIAs] yCUJINS NPUKPEIUIEHHBIX K HEM HUTEH. B KauecTBe Omop Ha3HAYalOTCS TE€ AJIEMEHTBI
3/1aHUs, KOTOpbIE YK€ €CTh B €r0 KOHCTPYKTHBHOM pEIlIeHUHU (HECYIIHE CTEHBI, NMEePEKPBITUS, PaMHbIE
KOHCTPYKLIUM MpUCTpoeK, "Horu" TpuOyH u T.1.). Kpome TOro, 3To MOryt OBITH CIeUalIbHBIE
KOHCTPYKLMHU: OIMOpPHbIE OAalKW, OIMOpPHbIE KOHTYPBI, paMbl, OTTSKKH, 3aKpeIJIEHHbIE 3a AaHKEpHbIE
(byHIaMEHTBI, TUIIOHBI.

21.1.5 ®opmy KOHTypa B MPOCTPAHCTBE CIEAYeT BHIOMpPATh TAKUM 00pazoM, YTOOBI M3rubaroue
MOMEHTBHI B HEM, BbI3BaHHBIE BO3JICHCTBUEM HHUTEH, ObLIM MUHUMAJIbHBIMH. B OBalbHBIX 3laHUSAX 3TO
JIOCTUTaeTcs 3a CYeT MoJ0Oopa KPHUBOH OCH, COOTBETCTBYIOIIEH KpPHBOW JaBiieHHS. B MpsMOYyrojabHBIX
3MlaHUSX BBIFOJIHEE HUTHU HAMNpaBisATh B YIVIBI KOHTypa. IlpuMeHstOTCS JAuaroHaldbHbIE apKu,
NOJJEPKUBAIOIME HUTH NOKPBITHS. CaMH KOHTYpBl ONMPAIOTCS HAa CTEHbl WJIM YacTble ONOPBI WU
nepesaoT Harpy3Ky Ha OT/IeJIbHbIEe TUJIOHBI.

21.1.6 Cetu, oOpa3oBaHHbIE U3 MPOBUCAIONINX HHUTEW (4alin), 00IagaroT HauOOJbIIeH HecyIei
CIOCOOHOCTBIO. J[71s1 MOBBIIIEHHS] CTAOMIBHOCTH B YalleoOpa3HbIX M IWIMHIPUYECKUX MOKPBITUSX HE
CleyeT TpeBpalaTh X B IMPEABAPUTEIHHO HANPSIKEHHBIC KEIe300€TOHHBIE O0O0JOYKH, YTO CHIIBHO
YBEJIMYUBAET MACCy U YCIOXKHSET Bo3Be/eHue. Jlydie NpuMeHsITh CETKH, COCTOAIIUE U3 JKECTKUX HUTEH.
DT0 pelieHre M03BOJIAET 3HAUUTEIBHO CHUKATh MAacCy MOKPBITUS, TPUMEHSITh JISTKUN COOPHBINA HACTUI U
ynpoiiate Bo3BeAeHue. [1010KuTenbHON 0COOEHHOCThIO TeKCAaroHAJIBHBIX CETel, KpOMe TOTro, SBIISETCS
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PaBEHCTBO PacloOpoOB B CTEPXKHSAX MPU Harpy3Kax MPOU3BOJIBHOTO BUIA, YTO JI€TA€T OMOPHBIM KOHTYP
NPAKTHYEeCKH  Oe3MOMEHTHBIM. JKECTKHMEe HUTH TMpOIIe BCEro M3rOTaBIMBaTh M3  IMpPOKaTa
(MpeAnOYTUTENHHO U3 CTAIU MOBBILICHHONW TPOYHOCTH).

21.1.7 PanuoHanbHO TPUMEHSTH COBMECTHO JBa BHJA HHUTEH - CHUCTEMY KECTKUX HUTEH U
HATSHYTYI0 Ha HUX CETKY U3 BBICOKOIIPOUHBIX CTaJbHBIX KaHATOB. CemJIOBUIHBIC MOKPHITHS 00JaJaroT
MEHBIIIEH HECyIIeH CIOCOOHOCTHIO, YeM dalieoOpa3HbIe, 3aTO OHU OoJiee CTAaOWIbHBL. DTH CBOMCTBA
MO3BOJISIFOT UCIIOJIB30BATh B KAYECTBE HUTEH CEIJIOBUAHBIX CUCTEM BBICOKOIIPOUYHBIE TPOCHI U MPUMEHSThH
3JIaCTUYHBIC KPOBJIH, HAIIPUMEDP, TEHTOBBIE.

IIpuMeHSIOTCS TaK)Ke METAUIMYECKUE WIH JE€PEBSIHHbBIC HACTUIIBL.

Yem MeHbIIE pa3sHULA MEXIY HA4YaJIbHOM JUIMHOM HUTU U PACCTOSTHUEM MEXKIY OIIOPaMHU, TEM
MEHbIIIE BO3MOKHbIE KMHEMAaTHUECKUE MEpeMEIleHUsl HUTH o] Harpy3koil. Ho ynpyrue mporu0s! mpu
ATOM pacTyT. Mcnonap3ys 3T CBOMCTBA, MOKHO IIPUMEHATH CTPYHHBIE KOHCTPYKUHUHU. I MPOTSKEHHBIX
MHOTONPOJIETHBIX ~ 3JaHUM  CTPYHBl CI€QYeT HaNpaslIATh B  IPOAOJIBHOM  HAalpaBICHUU U
CTaOWJIM3UPOBATH TOMEPEYHBIMU OankaMu. JIJii KBaJpaTHBIX M OBAJbHBIX B IUIAHE OJHOIPOJIETHBIX
HOKPBITUH  37aHUMl U3  CTIpyH  OOpa3oBBIBAIOT  CETKY, IO3BOJISIIOILYI0  IPOCTPAHCTBEHHOE
nepepacnpeesicHue Harpy3Ky MeX1y CTPYHAMH.

21.1.8 deopMaTUBHOCTh BUCSUETO MOKPBITUS MOJ JCHCTBUEM BPEMEHHBIX HAarpy30K He JOJDKHA
IIPEBBIIATE IPEIEIOB, MONYCTUMBIX JUIsl JAHHOW IPUHATOM KOHCTPYKLUMU KpOBIM, U3 YCIOBHS
COXPAaHEHHUs €€ repMeTUYHOCTH. ClieyeT OrpaHu4YuTh U3MEHEHUE KPUBU3HBI IOKPBITUS KaK BJOJb, TaK U
IIONIEPEK IpOJIeTa OT JEHCTBUS MECTHOM Harpy3ku. UeM Xpymnue marepuan U KOHCTPYKLHs KPOBIIM, TEM
KecTde UM HATAHYTeH JOJDKHBI ObITh Hecylllue HUTU. ' mOKue, 31acTHUHbIe HACTUIIbI IPEANOUYTUTENIbHEE.
[Ipumensist kecTkue IIUTHI M TAHENIH, HAJUIeKUT o0ecreyrMBaTh TIE€PMETUYHOCTh CTBIKOB, KOTOpas
JOCTUTAETCA TPUMEHEHUEM KECTKMX HMTEH, YKIaJKOW Ha HHMX HACTWIOB, IUIMT WM MaHENEH I10
HEepa3pe3HO cxeMme, IPUMEHEHUEM HallleJIbHUKOB, IPEIBAPUTEIbHBIM HAIPSHKECHUEM.

21.2 Pacuer

21.2.1 Pacuer OTAeNbHOM HUTU HA MPOYHOCTH CIEAYET MPOU3BOAMTH, 337aBasiCh MPOJIETOM HUTH
1, marom u cTpeskoi mposeca f Mo pacueTHON HArpy3KOil.

J11s1 3aTaHHOM HArpy3KH ( pacueTHOE YCHIIME pacriopa OnpeaeseTcs mo popmyie

1

qudx
0

h+Itge

, (194)

rae h - pazauna yposHei omnop;

@ - yron HakaoHa KacaTeNLHON HUTH y HYDKHEN OmophI (pucyHoK 53).
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I AL

z |
Pucynok 53 — K pacuery HUTH HA IIPOYHOCTH

Ecnu omops! pacmonoxeHsl Ha 0THOM ypoBHe, dopmyna (194) npuobperet BuL

f (106

rae M - u3rubaromuii MOMEHT OT pacueTHON Harpy3ku g B CBOOOJIHO onepToii Oanke mposieroM L.
Pacuetnoe ycuine T onpenensercs no ¢popmyiie

T=)H+Q" (105

rae Q - monepeyHas cuia (peakius) y 0ojee HarpyKeHHON OTOPHI.
Tpebyemoe ceuenrne HUTH A oripeaensercs mo Gopmyie

T

A=
YcRy

rae Y ¢ - ko3 dunueHT ycnosuii paboTsi;

Ry - pacueTHOE CONPOTHUBIIEHNE METAJIJIa HUTH.

Pacuer nmo HeneopMHUpPOBaHHON CXeMe IO3BOJIAET MOJYYUTh HE TOJIBKO PAaCUYETHOE YCWINE U
TpedyeMoe ceueHHe HUTH, HO, TPU M3BECTHOM MOJIyJe ynpyroctu E, ompenenuts pacTsLKUMYIO
’xKecTkocTb EA u, cieoBaTellbHO, HAYalbHYIO JUIMHY HUTH (3arOTOBKM) M PacCUUTaTh MOHTAXKHYIO
(HayaJIbHYI0) T€OMETPHUI0 HHUTHU, UCXOJS M3 KOTOPOM IpPH PACUETHON HArpy3Ke OHa 3aliMET NPUHATOE
pacyeTHOE MOJIOKECHHUE.

21.2.2 Ilpu pacdere Ha TPOYHOCTh CUCTEMBI UJIM CETKH COMPSHKEHHBIX HUTEU CIEOYET, KaK U IS
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OT,Z[GJ'IBHOIZ HUTH, 3a1aTbCsA CTpCJ'IKOﬁ U OonpCACInTb YCUIIUE B HUTU OT ITOJTHOM Harpys3KHu. 3T0 YCUIIHUEC
6y;[eT MaKCHMaJIbHbIM (paC‘-IeTHbIM) TOJIBKO I TE€X CCTOK, HCCYHIUMC HUTHU KOTOPBIX HE IMCPCCCKAKOTCA,
HarmpuMeEp, B HUIMHAPHUYICCKHUX MW CCIJIIOBHUIHBIX IMOKPBITHUAX. B qameo6paSHblx INOKPBITUAX BCC HHUTHU
6}’Z[YT HECYIUMH, U C€CJIM OHU MEPCCCKAIOTCA, TO MAKCUMAJIbHOC YCHUJIIMC B HUTHU BBI3bIBACT HC IOJIHAA
HarpyskKa Ha IIOKPBITHEC, a Ta, KOTOpasd pacCIioJIOK€Ha BOJIb HHUTH. OcranpHble HUTH IIpu 3TOM JOJIPKHBI
OBITh Harpy>K€Hbl MUHUMAJIIbHO - TOJIbKO BC€COM IOKPBITHA. Pacuer cucrem CJICAyCT MPOU3BOAWUTL Ha
KOMITBIOTEPE C IOMOIIBIO CIICHHUAJIBHO pa3pa60TaHHI)IX BBIYUCIIUTEIIBHBIX IIPOI'paMM.

21.2.3 Pacuer BHUCSYEro MOKPHITUA Ha JaedopMallMd M TEPEMEUICHUS TMPOU3BOIUTCSA JUIA
IIPOBEPKU CUCTEMBI IIOKPBITHSI Ha IPUTOJHOCTD K dKCILTyaTallluu.

Jis TMOKMX KOHCTPYKLMH CeTell CBOMCTBEHHBI NEPEMEILEHUS IO TPEM OCSIM KOOPIMHAT: U -
BJIOJIb JAHHON HUTH; V - IIONIEPEK JAaHHOM HUTH; W - B BEpTUKAJILHOM HAIIPaBJICHUH.

OTH TmepeMenieHnss MOTYT OBITh OOJNBIIMMH W3-32 OOJBIIOW PACTSHKUMOCTH M KHMHEMAaTHYHOCTH
HUTEH. Bucsune KOHCTpYKIUY ClIeAyeT IPOBEPSTH 110 IEPBBIM U BTOPBIM IIPOU3BOAHBIM IIEPEMELICHHI:

[Tony4yeHHbIe 3HAYEHUS MEPEMEIICHUH OT MECTHBIX Harpy30K HEOOXOIUMO CpaBHHBATH C
JOIYCTUMBIMU Ul JAHHOW KOHCTPYKLUHU KPOBJIM C TOYKU 3pEHHUS €€ NepMETUYHOCTH. Eciau k kposie
HOJIBELINBAETCA 000pYIOBaHHE, TPYOOIPOBOABI, KaOeaH, TO HEOOXOAMMO MPOBEPUTH HX LEIOCTHOCTb.
Obecneuenne cTabUIN3ALMK TTOKPBITHS TOCTUTAETCS 3@ CUET BBEICHUS NPEABAPUTEIBHOIO HANPSIKEHUS
CHCTEMBI, TIPUMEHEHUS JKECTKUX HHUTEH, BKIIOYCHHS B pabOTy HACTWIOB. s HEOONBIIMX MPOJIETOB
IPUMEHSIOT BUCAYHE KEIe300€TOHHBIE 000T0UKH.

Pacder CIIOKHBIX BHCAYMX CUCTEM CIEIYET IPOU3BOAUTH C YYETOM IOJATIMBOCTH KOHTypa H
HEJIMHEHHOCTH. B mpocredmux ciydasx Ui pacuera IEepeMEIICHUN OTIEIbHOM HUTH HCIOJIb3YIOT
GopMysbl 111 BEPTUKAJIBHBIX TEPEMELICHUH HUTH U UX MPOMU3BOJHBIX OT JEWCTBUS MPOU3BOJIbHON
BEPTUKAIBHON Harpys3Ku i

M My, aw_Q Q@ ow_4

W:___ — — . — — o=

%
H H . ox H H o H H

rae Mi, Qi - n3rubaronyii MOMEHT M MONepevHasi Cujla COOTBETCTBEHHO B JJAHHOM TOYKE MpoJjieTa
X,

Mo, Qo, Qo - m3rubaronIuii MOMEHT, IMOINEpeYHas CHJIa U WHTCHCUBHOCTh HATPY3KH HCXOJHOTO
COCTOSIHUSI COOTBETCTBEHHO, OTHOCUTEIBHO KOTOPOTO ONPENIENAIOTCS IepeMEICH S,

Hi, Ho - pacmopsr misi HarpyxeHuil (i u (o COOTBETCTBEHHO; eciu Hj Hew3BecTeH, TO €ro
OTIpeNeNsIoT 1o hopmyie

2
=] /o f (e als ooyt (-2 ) [ For

|
D= | Q%dx
3J1ECH 0 - XapaKTepUCTHUKA Harpy3Ku;

0 - ko uIEeHT TeMIIepaTypHOTO PaCIIHPEHHS;
t° - "3MeHeHue TemMIepaTypsl, rpas;
S, | - MHA ¥ IPOJIET HUTH COOTBETCTBEHHO;
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A==

- TIOTIPaBKa Ha KPUBU3HY;
As, A - VAJMHEHWE HUTH ¥ yYMEHBIICHHE IPOJIETa COOTBETCTBEHHO, BBI3BABIINEC W3MEHCHHE
pacmopa (Hi-H o),
h - pasuuia ypoBHeii orop.
Yrpyruii mpoBUC HUTH (PUCYHOK 54) onpeaensieTcsl CISaYIIM 00pa3oM.
Ecnmu x HavaiapbHON Harpy3ke MOCTOSHHON WHTEHCHBHOCTH g TPUOABHUTH HArpy3Ky IMOCTOSIHHOM

WHTEHCUBHOCTHU P, TO HAYAJIbHASI CTPEJIKA HUTHU MOJIYYUT HMpUpAIICHUE Af, ompenenseMoe 1o hopmyie

2 AI 4
| 1+ =< |(pg)l

128EA(1-1,5n+0,512) 2

Af=

Af
==
rjae .
[lpu 3arpyeHUM Harpy3KoWl IMOCTOSHHONW WHTEHCHBHOCTH IIOJIOBHHBI Tpojera (pucyHok 55)
IPOrud HUTH W B YETBEPTAX MPOJIETA PABEH

o 3:075AF pl®
T 128 64h

re Af- yIpyTHil MPOBHUC.

(g+0,5p)P

ITpu sTOM :
I'opu3oHTanbHBIE TIEPEMEILEHHS] HUTH U B TOYKE X ONPEAEISAIOTCS KaK Pa3HOCTb JUIMHBI HUTHU Ha
JaHHOM y4dacTke OX 10 ¥ IOCIIe 3arpy KeHHs

H=

U=(S xO'S xi+AS x)COS (p,

rac AS x = YAJIMHCHUC HUTHU Ha YHYAaCTKE OX,

@ - yron makona xacatenspHOM B TOUKe X (pucyHOK 56).
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Pucynox 55 — K pacuery HHTH Ha 3arpy’KeHHe NO.JIyNpoJieTa
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0 X
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Pucynok 56 — K pacuery HHTH HA I'OPM30HTAJIbHbIE NEPEMELLCHHA
22 MemOpaHHbIe KOHCTPYKIIUU

22.1 O01ue noJIoKeHu s

22.1.1 OCHOBHBIMH »3JIEMEHTaMU MEMOpPAHHBIX CHCTEM SIBJISIOTCS TOHKOJIMUCTOBAs IpPOJIETHAs
KOHCTPYKLMS, COBMEIIAloIlas HeCcylle U orpaxjaromme (yHKIUA M OMNOPHBIA  KOHTYP,
BOCIIPMHUMAIONIMNA LIeMHbIE ycuius ¢ MeMOpaHsbl. [IponeTHass KOHCTPYKLHUS MOJIKPEIUISeTcs CUCTEMOMN
JJIEMEHTOB, HCHOJb3YEMBIX JUISI MOHTaXka O0OJOYKHM, €€ CTa0WIn3aluy, YCTPONCTBA IOJBECHOTO
[IOTOJIKA, TEXHOJIOTMYECKOT0 dTa)Ka U T.II.

22.1.2 Ilpu NpPOEKTUPOBAHUM 3/aHUI U COOPYXKEHMH C MPUMEHEHHEM MEeMOpPAaHHBIX CHUCTEM
JIOJIKHBI OBITh KOMIIEKCHO PELICHBbI:

- ouepTaHue KOHCTPYKIIMHU B TJIAHE,;

- (hopMa MOBEPXHOCTH MEMOpaHbI;

- C1I0CcO0 cTaOMIM3AIMK TPOJIETHOW KOHCTPYKIIUY;

- paloHaIbHOE BOCIPUSATHE pacropa ¢ MEMOpPaHBI;

- TU/IPO- U TETUIOM30JISLIUS OTPAKICHMUI;

- BOJIOOTBO/I C IOKPBITHSI;

- YCTPOMCTBO Pa3IMUHBIX MPOXOAOK, (POHAPHBIX U APYTUX MPOEMOB U OTBEPCTHI.

22.1.3 MemOpaHHble (TOHKOJUCTOBBIE) CHCTEMbI TOJPA3AENSAIOTCA 10 KOHCTPYKTUBHBIM
0COOEHHOCTSIM Ha:

- MeMOpaHHBIE CTUIONTHBIE 000JIOUKH;

- JICHTOYHbIE TTOKPBITHS;

- IPEBAPUTENHHO HAPSHKEHHBIE OJIOKM ¢ MEMOPaHHBIMH OOIIMBKAMH;

- TOHKOJIUCTOBBIE CIUIOIIHBIE OOIIMBKH CTEPKHEBBIX KOHCTPYKIIMIA;

- MeMOpaHHbIe KapKacHbBIE TTaHEeIN OTPaXICHUS;

- JIEHTOYHBIE OTPAKAAIOIINE KOHCTPYKIINY;

- MeMOpaHHbIe KOHCTPYKIIMU CIEHUATBHBIX COOPYKEHHM.

22.1.4 MeMOpaHHbIe O00OJOYKM BBHIMOJTHSIIOTCS W3 OTACIBHBIX TOHKOJHCTOBBIX TOJOTHHUII,
00BbeAMHSIEMBIX Ha MOHTaXE B CILIOIIHYIO IIPOCTPAHCTBEHHYIO CUCTEMY.

MemOpaHHBIMH 00OJIOYKAMH TEPEKPBIBAIOTCSA 3[JaHHUS C Pa3HOOOpPA3HbIM OYEpTAaHHEM IUIaHA -
TPEeyroJbHUK, KBaJIpaT, NPSMOYTOJIbHUK, MHOTOYTOJILHUK, KPYT, OBaJI, SJUIUIIC, a TaKXe ¢ 0oJiee CI0KHBIM
KOMOWHUPOBAHHBIM OUYEPTAHUEM.
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MemOpaHHbIe 000J0YKH UMEIOT Pa3INuHy0 (opMy TOBEPXHOCTH:

- HyJICBOH TayCCOBOW KPUBH3HBI (LIWIMHIPUYECKHE U KOHUYECKHUE);

- IIOJIOKUTENILHONW rayCCOBOM KpHUBH3HBI (cepuyeckue, B BUJIE SUIMNTHUECKOro napabosouna,
OUEPUEHHBIE 110 IOBEPXHOCTSIM BpAIEHUsI C BEPTUKAIBHON OCbHIO);

- OTPULIATEJIBHOW raycCcOBOM KPUBHU3HBI (CEUIOBHIHBIE, B TOM YHUCIIE€ B BUJAE THIEPOOIMUYECKOrO
napaboJion ia, IMAaTPOBEIC);

- COCTaBHYIO - B BHJIE KOMOHMHAIUH 00OJIOYEK C OIMHAKOBOW WIIM Pa3IMYHOW T€OMETpHen
IIOBEPXHOCTH.

22.1.5 JleHTOYHBIE TIOKPBITHA (M3 MEPEIUIETEHHBIX JIEHT U JBYXCJIOWHBIE CEAJIOBUAHBIC)
MOHTHPYIOTCSI U3 OTHENBHBIX, HE COCAUHAEMBIX IPYT ¢ APYrom JeHT. [Io crartnyeckoil cxeme JEHTOYHbIE
HOKPBITHS PUOIMHKAIOTCS K paOOTAIOIIUM TMCKPETHO BaHTOBBIM CHCTEMaM.

[ToxpbITUS M3 NEPEIIETEHHBIX JEHT, UMEIOUIMX IPOBUCAIOLIYIO MOBEPXHOCTb IOJOXKHUTEIbHOM
rayccOBOM KpUBU3HBI, IPEAHA3HAYEHBI U1 3/JaHUH C KPYTOBBIM MJIM OBAJIbHBIM OUYE€PTAHUEM IUIAHA.

[ToxpbITUS W3 MEPEIUIETEHHBIX JIEHT C MOAKPEIUIAIOIIEH CHCTEMOM MMEIOT IPOBUCAIOLIYIO
COCTaBHYIO IIOBEPXHOCTb M MpEAHA3HAYEHBbl JJs 3/JaHUM C MHOIOYrOJbHBIM OYEepTaHHWEM IIJaHa
(TpeyroJbHUK, IPSIMOYTOJIBHUK U T.J.).

JIByXClOWHBIE JIEHTOYHBIE TMOKPBITUS HMEIOT CEIUIOBUIHYI0 (OpMy TIOBEpXHOCTH U
NpeAHa3HAYeHbl IS 3JIaHUM C TPSMOYTOJbHBIM, OBaJbHBIM WJIH 00Jiee CIO0XHBIM (COCTaBHBIM)
OYEpTAHUEM ILJIAHA.

22.1.6 llpenBapuTenbHO HANpPSKEHHBbIE MPSIMOYTOJIbHBIE B IUIaHE OJIOKM TMOKPBITHH C
MEMOpaHHBIMH OOIIMBKAMU JJIMHOW, PAaBHOW MEPEKPHIBAEMOMY IMPOJIETY, HUMEIOT MPOCTPAHCTBEHHBIN
KapKac, COCTOSIIUN U3 JABYX MPOJOJIBHBIX MOIUTOHAIBHBIX (hepM, 00beTUHEHHBIX CHCTEMOU MPOTOHOB U
BEPTUKAIBHBIX CBS3€H, a TAK)KE BEPXHIOIO M HIDKHIOIO TOHKOJUCTOBYIO OOIITUBKY.

MemOpanHass oOmMBKAa MO BEpXHUM ToscaM (epM (KpOBIsf) MPEABAPUTENBHO HaMpsraeTcs.
OO0muBKa MO HWKHUM TosicaM (TIOJIBECHOM TMIOTOJIOK) TIPUMEHSAETCS U 0e3 MpeaBapUTEIHLHOTO
HanpspkeHus. O6e oOIMBKY BKIIIOUAIOTCA B pabOTY OCHOBHOTO KapKaca.

22.1.7 TOHKOIMUCTOBBIE OOIMIMBKH W3 OOBEIWHAEMBIX Ha MOHTAXE B CIUIONIHYIO MeMOpaHy
PYJIOHHBIX TIOJOTHUII pacrojiaraloTcsl MO HWKHUM T0sSCaM CTEP)KHEBBIX CHCTEM (CTPYKTYD,
MEPEKPECTHRIX M TapaUIeIbHBIX (EepM) U BKIIOUYAIOTCS B UX PabOTy, BBHIMOJHSS OJHOBPEMEHHO POJIb
MOJABECHBIX MOTOJKOB.

22.1.8 IlpamoyronbHble MeMOpaHHbIE MAaHEIW BKJIIOYAIOT MPOAOIBHO-NIONEPEUHbIN KapKac,
OOMIUTBIA C OJHOM WM JByX CTOPOH TOHKHM JIUCTOM, MpPEIBAapUTENbHO HAIMpsDKEHHBIM Wind 0e3
IPEIBAPUTENLHOTO HAIPSDKEHUS, U UCIOJB3YIOTCS B KaueCTBE KOHCTPYKIHMM CTEHOBOTO M KPOBEJIHLHOTO
OTpaxJACHU.

22.1.9 Orpaxparomiye JeHTOYHble MEMOpaHHbIE KOHCTPYKIIMU MOJBECHBIX MOTOJKOB, KPOBEIb U
CTEH BBINOJHIIOTCS M3 OTACIbHBIX PYJIOHHBIX JIEHT, HE OOBEIUHSIEMBIX HAa MOHTaXXE MEXIy coOOMn
(monucroBas coopka). LlernHple ycunust ¢ JEHT OT MOMEPEeYHO Harpy3KH, TeMIEepaTypHbIX aedopMaiui,
IpeBapUTENLHOIO HANPSHKEHUS MepelaloTCsl Ha OCHOBHOM KapKac 37jaHu .

22.1.10 TOHKOIMCTOBbIE KOHCTPYKLHU NPUMEHSIOT B CIELUAIBHBIX COOPYXEHHUSAX PA3IUUYHOTO
Ha3HAa4YeHUs: TPAJUPHSIX, 3epHOXPAHIINIIAX, CKJIa4aThIX 000JI0YKaX, B TOM YHCIE TPAaHC(HOPMUPYEMBIX,
BOJIOHAIIOPHBIX OalHsX U Ap. Mcrnonb3ys OCHOBHON MPUHLUI MPOCTPAHCTBEHHON pabOThI TOHKOTO JIUCTA
Ha pacTshkeHHe, MeMOpaHa B 3THUX CHCTEMax BKJIIOYaeTcs B pabdOTy OCHOBHBIX KOHCTPYKIUH U
UCIIOJIb3YETCS B KAUECTBE OTPakJAIOLINX KOHCTPYKIIHUH.

22.1.11 MeMOpaHHble CHUCTEMBl Ha MPSIMOYTOJbHOM IUIAHE NPUMEHSIOTCS TpPU 3aMEHe
yCTapeBIINX KOHCTPYKIHMM TMOKPBITHM PEKOHCTPYUPYEMBIX INPOMBILIUIEHHBIX 3JaHUNA 0€3 OCTaHOBKH
IIPOU3BO/ICTBA.

10.03.2025 Cuctema TAPAHT 218/251



Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

22.2 MaTepuaJbl ISl KOHCTPYKIMH MOKPbITHI

22.2.1 Jns W3rOTOBJEHUS TPOJICTHOM KOHCTPYKIIMM MEMOpaHHBIX CHCTEM IPUMEHSIOTCS
YTIEPOAUCTHIE, HU3KOJIETUPOBAHHBIE, B OCOOBIX CIy4asX HEP)KABEIOLUE CTAJIM, BBITYCKAaEMble B BUJIE
JUCTOB WM pyJIOHOB. BpIOOp Marepuasia ompezensercss KOHKPETHBIMU YCIOBHSMH O3KCILTyaTalluu
MEMOpaHHBIX KOHCTPYKIUHI, UX U3TOTOBJICHUS, MOHTaXka, 5KOHOMUUYECKOMH 11€J1€CO00Pa3HOCTHIO.

[ToBepXxHOCTHM METANIMYECKUX MeMOpaH JOJDKHBl ObITh 3allMILEHbl OT aTrMoc(epHOH H
KOHTaKTHOM KOPpO3uH, MpU 3TOM 0c000€ BHUMAHHUE CIIEAyeT oOpallaTh Ha aHTUKOPPO3HOHHYIO 3alUTy
HIOBEPXHOCTH MEMOPaH CO CTOPOHBI KPOBJIH.

22.2.2 Jnda 0OpOJIETHOM KOHCTPYKLIMH MEMOpPaHHBIX CHCTEM HCIOJIB3YKOTCS IOJIOTHMILA,
CBOpauMBaeMble B PYJIOHBI. J[JIMHA MOJOTHUILA NMPUHUMAETCS paBHOM BCEMY IMPOJIETY, a s 000JI0YeK C
KPYIJIbIM M OBAJbHBIM IJIJAHOM M HMEIOLIUX LEHTPAJbHOE KOJbLO - MosioBUHE mnposera. lupuna
HOJIOTHUILA MpUHUMAaeTcs He Oonee 12 M M orpaHuuyuBaercs rabapuToM M Maccod pyJIOHA, a TaKxke
IIPOU3BOJICTBEHHBIMU BO3MOKHOCTSIMHM 3aBOJla-u3rotoButensd. Ilpu Ha3HaYyeHMM IIMPUHBI IOJIOTHUILA
JU11 MeMOPAHHBIX MOKPBITHI HEOOXOAUMO YUNUTHIBATh KPUBU3HY OBEPXHOCTH MOKPBITHS.

Pynonnble monoTHuma TOMMMHON OT 3 MM U 0ojiee HM3rOTOBIAIOTCS U3 OTIENbHBIX JIMCTOB
pasmepamu 1,5X6 M, cBapuBaeMbIX JIpyr C APYTrOM BCTHIK Ha CIEIHMAJIbHBIX BBICOKOMEXaHU3UPOBAHHBIX
ycraHoBKaX. CTBIKOBBIE CBApHBIE LIBbI I0JKHBI 00J1a1aTh TOM K€ MIPOYHOCTHIO, YTO U OCHOBHOM METaJll.

W3rotoBieHure NOJIOTHUIL TOJIIIMHON MEHee 3 MM clefyeT MpelycMaTpuBaTh U3 PYJOHHBIX JICHT,
MIOCTAaBJISIEMBIX METAJUTY PIrUUECKOM MPOMBIIIIEHHOCTBIO.

22.2.3 JleHTOYHBIE TOKPBITUS M OIpPaKJArOIUe KOHCTPYKUHUH (IIOJBECHbIC ITOTOJIKH, CTEHbI)
BBITOJIHSIOTCS U3 PYJIOHHBIX JIEHT, OCTaBIsIEMbIX METAJTyPIHUECKON MPOMBIIIIEHHOCTBIO, ¢ 00OpE3HBIMU
KPOMKaMu 03 KaKoro-Jmbo 3aBOJICKOTO Mepezena.

22.2.4  OnopHblif  KOHTYp MEMOpaHHBIX  TOKPBITMA  HPOEKTHPYIOT U3  COOPHOTO,
COOPHO-MOHOJIMTHOTO WJIM MOHOJHUTHOIO Xene3o0eroHa (B coorBerctBuu ¢ CI 63.13330), B T.u. u3
TpyOOOEeTOHA.

IIpn CHOXHOM TIeOMETPUM ONOPHOTO KOHTYpPA, CKATBIX CPOKax BO3JAEHUCTBHS W T.I., IIPH
COOTBETCTBYIOIIEM OOOCHOBaHMM, B KadeCTBE MaTepuaia OMOPHOIO KOHTYpa MEMOpPAaHHBIX MOKPBITHHA
IPUMEHSETCSA METaJL.

Kontyp MeMmOpaHHBIX TaHenei, OoOpaMiIsIOIIME JJIEMEHThl OTPaXKJAONIMX MEMOpaHHBIX
KOHCTPYKLIUH, KapKac CIEeNUaIbHBIX COOPYKEHUI ¢ MPUMEHEHHEM MeMOpPaH BBIMOJIHAIOTCS U3 METaJlIa.

22.2.5 CranbHble MEMOpaHbl KCIUTYaTUPYIOTCSL 0€3 BBIMOJIHEHHUS CHEIHATbHBIX MEPONPUITUN IO
OTHE3ALIUTE.

22.3 KoncrpyupoBanue

IIpojieTHast KOHCTPYKIHA

22.3.1 Tlo cmocoOy ¢opmoobpazoBanuss MeMOpaHHBIE 00OJIOUKH MOAPA3IEISIOTCS HA TMOKPBITHS
C TIepBOHAYAJILHO 3a/IaHHOM CTPEoi MpoBHca U MEPBOHAYAIILHO TJIOCKUE.

22.3.2 TlokpbITUS C 3aJJaHHOM CTPENION MPOBUCA MOHTUPYIOTCA MYTEM YKJIAIKH HA MOHTA)KHbBIC
aneMeHThl ("mocTenb'") OTHAENBbHBIX IOJOTHUI, COCIWHSEMBIX B TMPOCTPAHCTBEHHYIO MeMOpaHy.
['eomeTpust smeMeHTOB "mocTenu" ompenenseT HadalbHYI0 (GOpMY MOBEPXHOCTH MEMOpPaHHOW 00OJOYKH
U JOJKHA COOTBETCTBOBATh IIPOEKTHOWM, YTO JOCTHTAETCS pEryJUpOBaHUEM JJIMHBI 3JIEMEHTOB
"mocrenu".

22.3.3 TlepBoHauanbHO IUIOCKHE MEMOpAaHHBIC TOKPBITHSA, COOMpaeMble Ha CIUIAHMPOBAHHOMN
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IUIOINAAKE WJIM MOJIMOCTSX, IOCIE€ IMOAbEMa WM pacKpyKalMBaHUS IPOBUCAIOT IOJA JEHCTBHEM
cobctBeHHOro Beca. Popma oOpasyroleiics MPU 3TOM IOBEPXHOCTH M CTpesla IPOBUCA HOKPBITHS
3aBUCAT OT CIENyIOIUX (PaKTOPOB:

- "peixjocTr" MeMOpaHbI, BOZHHKAIOIICH HM3-3a CBApPOYHBIX Jedopmalrivii; Ha4aJbHBIX MOTHOEH,
OCTaBIIMXCS MOCTIE MPABKHU JIMCTA WIKM PYJIOHA; OCTATOYHBIX Ae(opMariuii, MOSIBISIOUINXCS B pe3yJbTaTe
CBOpa4YMBaHUS ¥ pa3BOpPAuMBaHUA PYJIOHA U T.1I.;

- I0IATIIMBOCTH OTNIOPHOI'O KOHTYpa;

- ynpyrux aedopmaruii MeMOpaHsbl.

Haganenyto cTpeny mpoBuca ciieqyeT IpHHUMATh paBHOW He MeHee 1/60 MeHbIel CTOPOHBI WU
TUaMeTpa MOKPBITHSL.

22.3.4 TlpoyieTHYI0 KOHCTPYKIIMIO MEMOpaHHBIX MMOKPBITHN CJIEIYET BBHITIOTHATH W3 TOJOTHHII
MaKCUMaJdbHOW TIUIOMAAX (C YYETOM YCIOBUH HW3TOTOBICHHS, TPAHCHOPTHUPOBAHUS U MOHTaXa),
IIOCTaBJISIEMbIX HA MOHTQXXHYIO IIOLIAAKY B pynoHax. [lojgoTHumia cienyer pacrnonaraTb B HallpaBJI€HUU
JNEHCTBUS MAKCUMAIIbHBIX YCUIIUN B TOKPBITHH.

22.3.5 Ilpn cymiecTBEHHON HEPaBHOMEPHOCTH paCHpEesIeHUsl LENHbIX YCHUIUN B IPOJETHOMN
KOHCTPYKIIMM JJISi CHIDKCHHUS pacxoja Marepuaia U OOecleueHHs paBHONPOYHOCTH MEMOpaHbI
NPUMEHSIOT JIUCTHI Pa3HOW TOJIIMHBI (C yUYETOM TEXHOJOTHH M3TOTOBJIEHUS M MOHTa)Ka TOHKOJIHMCTOBBIX
NOJOTHUIN) WJIM YCHWIMBAIOT MeMOpaHy B HamOoyiee HAINPSHKCHHBIX YYacTKax JOTOJHUTEIbHBIMU
JMCTaMH, KPETSIIIUMICS K OCHOBHOMY MTOJIOTHHIILY.

22.3.6 B nposeTHY0 KOHCTPYKIIUIO MEMOPAHHBIX OKPBITHI B OOJIBIIMHCTBE CTy4aeB BKIHOUAIOTCS
AJIEMEHTBl TOJKPEIUICHUs, CIy’Kalllle B IEepUuoJ] MOHTa)xa "MOCTeNnbio", Ha KOTOPYH YKJIaJbIBAIOTCS
MOJIOTHUILA MEMOpPaHbl. DJIeMEHTHI "mocTeNn" COCTOAT U3 HAPABIISIONIUX U MONEPEYHbIX CBS3EH.

Hamnpagpnsromnye pacroyiaratotcsi BIOJb MEMOpPaHHBIX TOJOTHHMII IIAaroM, PaBHBIM HX IIHpPUHE.
HpI/I IOAPHUHEC IIO0JIOTHHIIA CBBIIIC 6 M HalpaBJIAOIINWEC YCTAHABJIMBAIOT IIaroM, paBHBIM ITOJIOBHUHE
HIMPUHBI MEMOpaHHOTO ToJjoTHHIIA. [llar HampaBiIAONMX HEOOXOAMMO YBSI3bIBATh C IIArOM OCHOBHBIX
KOJIOHH U pa3MepoM COOPHBIX 3JIECMEHTOB OMIOPHOI'O KOHTYPA.

[Tonepeunble  aneMeHTHl  "moctenu", OObEIUHAIONIME  OTHENbHBIE  HANpPaBIAIOIINE B
IIPOCTPAHCTBEHHYIO CUCTEMY, YCTAHABIMBAIOT ¢ IIaroM 3-6 M. [Ipm MOHTa)ke MOKpBHITHA HA MOIMOCTSX
WJIM BHU3Y Ha CIIAHUPOBAHHOM IJIOIIAAKE 3JIEMEHTHI "TIOCTENN" IPUMEHSTH HE TpeOyeTcs.

22.3.7 Hampapnstonye BBITOTHSIIOT METALTMYECKUMH JJTMHONH Ha TPOJIET M3 IMOJIOCHI, THYTHIX,
NPOKATHBIX WJIM CBAapHBIX AJIEMEHTOB (TaBp, ABYTaBp, [Ba ILBEJJIEpa), JETKUX BUCIUUX (epM ¢ BepxHeEi
TOPU30HTANIbHOM nonkol mupuHoi 300-500 MM.

[Tonepeunbie S7IE€MEHTHI BBIONHSIIOT W3 THYTHIX WJIM TPOKATHBIX Npoduiied, MmoadupaeMbIx
pacueToM Ha Harpy3Ky, NPUXOISIIYIOCS HAa HHUX OT Macchl MoNOTHMIA MemOpanbl. [Ipu sToMm
MaKCHUMAaJIbHBIA MPOTHO MOMEPEYHOro dJIEMEHTa He J0obkeH npeBbimath 1/200 ero mponera. Kpernienue
MOTIEPEYHBIX JJEMEHTOB K HAIpPaBISIIONIMM JIOJDKHO oOecreunBaTh UX paboTy MO Hepaspe3Hoil cxeme.
[Tonepeunblie IEMEHTHI C MEMOPAHOW COSMHSATEH HE 00s3aTENBHO.

22.3.8 Ilnomaap cedyeHus: HAMPABISAIOUIMX BKJIIOYAETCS B Pa0dOTy MPOJIETHOW KOHCTPYKLUUHU IPH
pacuderax Ha SKCIUTyaTallMOHHYIO Harpysky. s aToro HeoOxoaumMo oGecreunBaTh COBMECTHOCTh PabOThI
MeMOpaHbl W HaNpaBISIOMIMX 33 CUET HAMJISKAIIET0 MX COCIMHEHHS MEXAy co00il W ¢ ONMOpHBIM
KOHTYpOM.

22.3.9 MemOpaHHbBIE TIOJOTHHUIIA COSAUHSIIIOT MEXKIY COOON U C OMOPHBIM KOHTYPOM BHAXIIECTKY
CBapKOH (HEMPEpBHIBHBIM YTJIOBBIM IITBOM, TOYEYHOW CBApPKOW MPOIUIABICHUEM) WJIM BBICOKOIIPOYHBIMU
6OJITaMI/I. HpI/I BBITIOJIHCHUMU  CTBIKOB OAHOCTOPOHHUM CBApHBIM  YIJIOBBIM IIBOM HGOGXOIII/IMa
MIOCTAaHOBKA CBAPHBIX TOYEK MTPOILIABJICHUEM HJIH BHICOKOIPOUYHBIX 00ITOB (PUCYHOK 57).
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a— 0e3 «nocTeNn»; 6 — ¢ «I0CTENbIO», BHAXIECTKY MOJIOTHHLL MEMOPAHbI; 8 — C KMOCTENBIO», BHAXJIECTKY Ha
HanpaBIMOLLIKX 3eMEHTax; / — MemOpaHa; 2 — HaNpaBAIOLME JIEMCHTBI KIOCTCIIN»; 3 — GOJITH MK CBapHBIC
TOYKH; 4 — CRApKa
Pucynok 57 — MOHTAKHBIH CTHIK NOJOTHHII MeMOpaHBI

[Ipy HanMuMu MOHTAXXHOM "MOCTENU" COEIMHEHHE OTAEIBHBIX MOJOTHUIL OCYILIECTBIISIETCS Ha
HaMpaBJIIOIUX C HAXJIECTKOW KPOMOK ITOJIOTHUIIL.

22.3.10 KoHCTpYKTHBHOE pelIeHHE y3Jia MPUCOSTUHEHNUS MEeMOPaHbl K OOPTOBOMY DIIEMEHTY (CM.
22.3.24) nomxHO o0ecreunBaTh HAASKHYIO Iepefadyy 3HAa4MTEIbHBIX IIEMHbIX (HOPMAJIbHBIX H
KacaTeJbHbIX) YCUJIUN C MPOJETHOM KOHCTPYKIMHU HAa OMOpHBIA KOHTYp. [IpucoenuHeHne mMeMOpaHbl K
OOPTOBOMY 3JIEMEHTY KOHTYpa BBIIOJIHAETCS CIUIOLIHBIM C HCIOJIb30BAHUEM OIOPHOTO CTOJIMKA.

22.3.11 B cBsi3u ¢ HE3HAYUTENBHON M3THOHOI JKECTKOCThIO MEMOpPaHHBIX 000J04YeK HeoOXoaumMa
uX craOuwiu3anus, NpeJoTBpallaolas MOoTepro oOIIel ycTOMYMBOCTH MNOKpPHITHS (ero "Bbixyion" B
CTOPOHY, MPOTHUBOMOJOKHYIO MPOBHUCY), YMEHbIIAIONIAs MOBBIIIEHHYIO 1e(OPMAaTUBHOCTh MEMOpPAHHBIX
CUCTEM OT HEPAaBHOMEPHBIX HArpy30K MW oOecnednBaronias HOPMajdbHYI0 pPa0OTy TMOKPHITHS Ha
JUHAMUYECKHE BO3ACICTBUS, B YACTHOCTH, BETPOBBIE.

Crabunuszanuss HEoOXoquMa [yl NPEeAOTBPAIIEHUS MECTHOM MOTepu YCTOMYMBOCTH TOHKOTO
JIUCTA, KOTOpasi MOXKET MPUBECTH K PACCTPONCTBY KPOBIIH.

Crabunu3anusi TOHKOJHUCTOBBIX — OTPAXKIAIOMIMX  KOHCTPYKIMHM  IO3BOJISIET  MaKCUMAalIbHO
UCIIOJIb30BaTh UX B COBMECTHOH paboTe ¢ 0OpamIISIOIIMMU 3JIEMEHTaMH OCHOBHOTO KapKaca, MOBBIIIAET
UX JKECTKOCTh M YJIY4YIIAeT SKCIUTyaTallMOHHbBIE KaYECTBA.

Crabunu3anusi TOHKOJMCTOBBIX TMOKPBITUNA OCYIIECTBIISIETCS YBETUYEHHEM COOCTBEHHOI'O Beca
NOKPBITUS, BBEICHHEM B KOHCTPYKIMIO DJJIEMEHTOB, OO0JQAAIONMX M3TMOHOM JKECTKOCTBIO U
Ipe/IBapUTENbHBIM HalPsHKEHUEM (PacTsSKEHHEM).

22.3.12 Crabunuzauusi TOKPBHITUS 3a CUET YBEIMYEHUS COOCTBEHHOTO Beca JOCTUTaeTcs
NPUMEHEHUEM YTeIUIUTEIeH C MOBBIIIEHHBIM YAEIbHBIM BECOM, YKIAJKOW IIEMEHTHON MM OETOHHOM
CTSXKKH, HCIIOJIb30BaHHUEM CIICaJIbHBIX OayTacTHBIX IIpUIrpy30s, HO)IBeCKOfI IIOCTOSIHHOI'O
TEXHOJIOTUYECKOro oOopynoBanusi (pucyHok 58, a). Takoit cnoco0 obecreunBaeT pacTATHUBAIOLINE
HanpsDKeHUss B MeMmOpaHe JaXe TIpu BETPOBOM OTCOCE M YMEHBIIAeT JOJI0 HEpaBHOMEPHBIX
BPEMEHHBIX HArpy3oK, HO SBJISETCS HauMeHee >(PQEKTUBHBIM, TaK KakK HPUBOJUT K YBEIWYEHHUIO
Harpy3oK Ha TIOKPbITHE W HIKENEeXallue KOHCTPYKIMM, II03TOMY €ro mpHUMeHeHHe Tpelyer
JIOMOJIHUTEIBHOIO 00OCHOBAHUS.

HpI/IMeHHCMBIC B HaCTOANICC BpPEMSA TpPaAUIIUOHHBIC KOHCTPYKIMM KpPOBCJIbL COBMCCTHO C
MeMOpaHOi 00eCTIeYrBaIOT TPEOYEMBIN TSl CTAOUITU3AIIMH BEC TTOKPBITHS.
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@ — MPUTPY30M; 6 — C HCTIOIL30BAHNEM M3rHOHO-XKECTKHX 371eMeHTOB; / —McMOpaHa; 2 — npHurpys; 3 — kobLCBOI
KpaH; 4 — OCHOBHBIE (IPOJONBHBIE WIH pafiMankHele) pefipa; 5 — BcnoMorarenbHbie (ONepedHble WM paqualibHbie)
pebpa
Pucynok 58 — Crabnamsanus NOKpbITHIH

22.3.13 Crabwin3upyromne H3ruOHO-)KECTKUE 3JIEMEHTBl CIEAYeT pacloyiaraTb BJOJb JIMHUHN
IJIABHBIX KPUBHU3H MOBEPXHOCTH 000JI0YEK U BBIMOIHATh METANIMYECKUMHU U3 CIUIOMIHBIX MPOKATHBIX UIIH
CBapHBIX 2JIEMEHTOB, WK B BUJE BUCIUHUX (epM (pucyHOK 58, 6). CTaOUIN3UpYIOLIUe IEMEHTHI CIIEAyeT
UCIIOJIb30BaTh B KaUeCTBE MOHTaXHOH "mocTenu".

22.3.14 IlpenBapuTenbHOE HampsHKeHHE MeMOpaH B 3aBUCUMOCTH OT (OPMBI MOBEPXHOCTH
HOKPBITUSA (PMCYHOK 59) OCYLIECTBIIAETCS Pa3IMUHBIMU CIIOCOOaMMU:

- TpUTATUBaHMEM MeMOpaHbl K KOHTYpY HATSOKHBIMM YCTPOWCTBAMM WM H3MEHEHUEM
MOJIO)KEHUSI ONOPHOTO KOHTypa (a7 000JI04eK OTpULATENIbHOM TIayCcCOBOM KpPUBM3HBI, IJIOCKHX
OOIINBOK);

- HATSOKEHUEM HIDKHETO MOsCa, HIEMEHTOB PEIIeTKU MM OTTSXKEK BAHTOBBIX (epM, BKIIOUCHHBIX
B MIPOJICTHYIO KOHCTPYKIIUIO (7151 000JI0UYEK HYJIEBOM U MOJOKUTEILHON TayCCOBOW KPUBU3HBI);

- MPUTATMBAaHUEM KOHIIOB IIOMEPEYHBIX MOJKPEIUIAIOMUX 3JEMEHTOB K OCHOBAaHUIO (IId
MATUHAPUYECKUX 000JI0UEK).
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@ — NpHTATMBaHHEeM MeMOpaHbl K KOHTYPY; 6, 3 — H3MeHEeHHEM FEOMETPHH TOKPLITHS; 6, 2, 0, JiC — HATAXKEHHEM
BAHTOBLIX (hepM; e — MPUTATHBAHHEM NMOTepeuHbIX OAJIOK K OCHOBaHMIO: [ — MeMOpaHa; 2 — CTabIH3upyIolLie
BaHThl; 3 — LEeHTpasbHEI NPHIPY3; 4 — OTTAKKH

Pucynok 59 — Crabumzanus NOKPLITHIH NpeNBAPHTENBHLIM HANPSKEeHHEM

22.3.15 HeoOXxoauMmpblii Jutsi cTaOMIM3aIMKA BEC TIOKPBITUS, M3TUOHAS )KECTKOCTh pedep, 3HaUCHHE
NpeaABApUTCIIbHOTO HANPSKCHUA OIPCACIIAIOTCA pacdC€TOM Ha HOPMATUBHBIC BPEMCHHLBIC HArpy3Ku B
3aBHCUMOCTH OT HA3HAYCHUS CTAOWJIM3AlMU, a TAKXKE IMPOJIETa, TEOMETPUH TOBEPXHOCTH TOKPBITHS H
Harpy3ok. Crioco® crabunu3anuu cieyeT BhIOMpAaTh HA OCHOBE TEXHHUKO-PKOHOMHYECKUX O00OCHOBaHUM
C YYETOM apXUTCKTYPHO-TEXHOJIOTMYECKHX TPEOOBAHWN W BO3MOXKHOCTH YIPOIICHHS H3TOTOBJICHUS W
MOHTaxa.

22.3.16 B nponeTHON KOHCTPYKIIMM MEMOpPaHHBIX CUCTEM IMPEAyCMaTPUBAIOT IPOEMBI B IIpeeax
pacCTOSHUS MEXIY SJIEMEHTaMHU NOJKperyieHus (MpU HaJIW4YuM) Ui YCTAaHOBKHM 3€HUTHBIX (poHapeil,
Iponycka KOMMyHHUKanui u T.1m. Ilpoemsl cieayeT pa3Meniatb B MeCTaX, YAAJE€HHBIX OT ONOPHBIX
KOHTYpoB. IIpoembl HeoOXOAMMO O0OpamisTh JHMCTOM, PAaCIOJOKEHHBIM B IUIOCKOCTH MEMOpaHbI
IUIOILAbIO ITONIEPEYHOrO CEUEHHS HE MEHEE MOJI0OBUHBI IUIOINAAN OcaabaeHuss MEMOPAHBI.

[IpoeMbl ciieqyeT NpPOEKTUPOBAaTH  KPYTJbIMHU, OBaJbHBIMH WM  MHOTOYTOJBHBIMH  C
3aKpyIJIEHUSIMU YTIJIOB pagnycoM He MeHee 200 M.

22.3.17 KpemyeHue  TEXHOJIOTMYECKOrOo  OOOpPYyAOBaHMS K  MeMOpPaHHOMY  IMOKPBITHIO
OCyILIEeCTBIIsIeTCS Ha THOKUX mojBeckax. [Ipu Hannuum sneMeHToB "moctenu” moJBECKH KpPEemsTcs K 3TUM
aneMeHTaM. llpm  KpemjeHMH  TOJABECOK  HEMOCPEJACTBEHHO K  MeMOpaHe  HCHOJb3YIOTCA
pacrpeaenuTeNbHbIE Iai0bI.

OnopHbIii KOHTYP

22.3.18 OnopHblii KOHTYp BOCHPHUHUMAET LEMHbIE YCUIINS, MEpPEJAIolUecs C MPOJIETHOW YacTH
MOKPHITHS. Pa3znuyaroT 3aMKHYTBIA KOHTYP, KOTOPBIM BCE TOPHU3OHTAIBHBIC COCTABJISIONIAE IIETTHBIX
YCUJIMI BOCHPUHUMAET B YPOBHE MOKPBITUS M HA HUXKEJEKAIIUME KOHCTPYKLMHU MEpeaacT B OCHOBHOM
BEPTUKAIBbHBIC YCUJIUS, U PA30OMKHYTBHIM OMOPHBIM KOHTYpP, MPH KOTOPOM YCHJIHUS C TPOJETHOW YacTH
MOKPBITUSL TIEPEAAIOTCS Ha HIDKENEeXKAlUe KOHCTPYKIMH (KOJOHHBI, paMbl, MUJIOHBI, KOHCTPYKIIUU
TpUOYH, OOKOBBIX MPUCTPOEK). LlemHbIe yCHIUs C MOKPHITHS MPU PAa30MKHYTOM OMOPHOM KOHTYpPE TaKKe
BOCIIPUHUMAIOTCS OTTSKKAMHU.

BBuay monoroctu mposieTHOM KOHCTPYKIMHM 3HAYeHHE pacropa BeCbMa 3HAUMTEIbHO, MOATOMY
0oJbIIIOE 3HAYCHHE HMEET PAIMOHAIBHOE KOHCTPYMPOBAHHE OIOPHOTO KOHTYpa, BOCIHPHUHUMAIOIIETO
9TH CWIbI, TPYAOEMKOCTh H3TOTOBJCHHS M MaTEPHUAJOEMKOCTh KOTOPOTO 3aHMMAIOT 3HAUMTEIbHBIN

10.03.2025 Cuctema TAPAHT 223/251



Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

yIIeNIbHBIN BeC B OOIMIMX MOKA3aTEIAX, BIUSIOMUX HA SKOHOMUYHOCTD MTOKPBITHSL.

[IpumeHeHne pa30MKHYTOTO KOHTYpa MOKET OBITh ONPaBAAHO JIMIIb IPU HATWYUU KOHCTPYKLIUH
TpuOyH, OOKOBBIX WPUCTPOEK M T.Nl., CIOCOOHBIX BOCHPUHUMATh pACHOpbl 0€3 CYIIEeCTBEHHBIX
JIONIOJTHUTEIIBHBIX 3aTpar.

Ecnu onopHBbIif KOHTYp BBINIOJIHEH B BHJI€ HECKOJbKUX HAKJIOHHBIX IUIOCKHX apOK WM JIOMaHbBIX
0aloK, HE JEeXKalMX B OJHOM IUIOCKOCTH, OH OKAa3bIBA€TCSl BHEIIHE pacrnopHbIM. [[nsi BocnpusaTHs
pacropa npeaycMaTpuBaroT 3aTsDKKH. [I[pumenenne KoHTpGOpCOB MEHEe PallMOHANBHO.

22.3.19 ®opma ONOPHOTO KOHTYpa OMPEICISICTCS JTUHUEH MEepeceueHrs MOBEPXHOCTU MOKPBITUS
C TIOBEPXHOCTHIO CTEHOBOTO oOrpaxiaeHus. Ero ocb Moxer OBITh oOudepueHa IUIOCKOH WA
MPOCTPAHCTBEHHOUN KPUBOM, HIIM COCTOSATH M3 OTPE3KOB MPSIMBIX, IUIOCKUX U MPOCTPAHCTBEHHBIX KPUBBIX.
Jliss  ynpouieHuss HW3rOTOBIICHHS 3JEMEHTOB KPUBOJIWHEHHOTO OMOPHOTO KOHTYpa €ro 3aMEHSIOT
MOJIUTOHATBHBIM.

Hapy>kHBIif OMOPHBII KOHTYp JIE)KHUT Ha CILIONTHOM OCHOBAaHWH, OOPAa30BAaHHOM CTEHAMHM, WJIM Ha
OTJIENIbHBIX KOJIOHHAX, B TOM UUCJIE€ PACIIOJIO0KEHHBIX TOJIBKO 110 YIJIaM IOKPBITHS.

22.3.20 B oOmiem cirydae OMOPHBIA KOHTYP BOCIIPHHHUMAET C)KAaTHE C M3THOOM B OJHOM WM JIBYX
IUIOCKOCTSIX B 3aBHCUMOCTH OT YCJIOBHH ero omupanusi. Kpome TOro, B OHOpHOM KOHTYpE BO3HUKAIOT
KpyTSIyue MOMEHTHI. [Ipr mpoeKTHpOBaHUH HEOOXOJAUMO CTPEMHTBCS K TOMY, YTOOBI OIIOPHBIA KOHTYP
OBLIT BHELTHE OE3pacOPHBIM U MaJIOU3THOHBIM.

HanpspokenHno-n1eopMUpPOBAaHHOE — COCTOSIHUE — HEIJIOCKOTO  (JICTUIAHMPOBAHHOTO)  OMOPHOTO
KOHTypa, ONEPTOTO Ha CTEHBI WJIM 4YacTO PACIIOJIOKCHHBIE KOJIOHHBI ¥ HMMEIOIIEro HeOOJbIIoe
OTKJIOHEHHE OT IMJIOCKOCTU, IPUHUMAIOT SKBUBAJIEHTHBIM PabO0Te MI0CKOTO OMOPHOTO KOHTYpA.

22.3.21 IlonepeuHoe ceyeHHE KOHTypa OIPENEISAETCS pPacdeTOM IOKPBITUS € YYETOM €ro
NOJIaTIIMBOCTU. Y MEHbIIIEHUE U3TMOHON KECTKOCTU KOHTYpa NPUBOJAUT K CHUKEHHMIO B HEM 3HAUYEHUN
U3rH0AIONIMX MOMEHTOB.

BeIcoTa cedeHHs ONOPHOIO KOHTypa NPUHHUMAETCS IIPU ONMPAHUM HA CIUIOLIHOE OCHOBAHHE IO
KOHCTPYKTUBHBIM COOOPa)XEHUSIM, a Ha OTJAENBHO CTOALIME ONOpPHI - IO pacueTy. B aToMm ciydae cinenyer
YUUTBIBaTh, YTO KPYy4YEHHE KOHTYypa BBbI3bIBAET B HEM JONOJHHUTEIbHbIE H3rHOarollie MOMEHTHI B
BEPTUKAIBHOM IIJIOCKOCTH.

22.3.22 MewM0OpaHHas TmpoJsieTHasT KOHCTPYKLUS, HIPUKpPEIJICHHass MO BCEMY NEpUMETPY K
3aMKHYTOMY BBIITYKJIOMY OIOPHOMY KOHTYpY, 0O€CII€YMBAET €ro YCTOWYMBOCTh B TNIOCKOCTH MEMOpaHBbI,
3a HCKIIIOYEHHEM IMOKPBITUH HAa MPSIMOYTOJIBHOM M TPEYrOJbHOM IUIaHaX, JUIsl KOTOPHIX HEOOXOIMMO
IIPOBEPATh YCTONYMBOCTH OMIOPHOTO KOHTYPA B ATOW IIOCKOCTH. Y CTOWYMBOCTH KOHTYPA M3 IUIOCKOCTH
MOKPBITUS IPOBEPSIETCS PACUETOM C YUETOM YCIIOBUH €r0 ONMUpPaHUsI U HATPy>KEHUS.

22.3.23 Merannu4eckuil OMOpHbIN KOHTYp MEMOpPaHHBIX MOKPBITHHM MaJbIX U CPEIHUX MPOJIETOB
BBITOJIHSAIOT B BHJIE OAJOK M3 MPOKATHBIX MM CBApHBIX mpoduiei. /s mokpbITHii OOJIBIINMX MPOJIETOB
METAJIMYECKUM OMOPHBIA KOHTYpP BBINOJHSIOT KOPOOYATOTO CEYEHHs] W3 JIMCTOB, YCHJIEHHBIX
HOTIEPEYHBIMU M TIPOJIOJIBHBIMU pedpaMu U Auadparmamu, 00€CreUrBaIOIIUMH MECTHYIO YCTOHYMBOCTD
CTEHOK, HEM3MEHSEMOCTh IONEPEYHOr0 CEUeHHUs U Mepefady YCUiuil ¢ MeMOpaHbl Ha BCE CEUYEHHE
OIIOPHOT'O KOHTYDA.

[Tpu GonpmMX pa3Mepax MOKPHITHS M CYLIECTBEHHON pa3HUIIEe 3HAUECHUH YCHIINH BJIOJb OMIOPHOTO
KOHTypa MeTaJJIM4eCKHe KopoOyaThle AJIEMEHTHl 3aBOJCKOIO H3TOTOBJIEHUS MPUHUMAIOT C JIByMS
TUIIAMU TIOTIEPEYHOr0 CEYEHUs (MPHOMOPHBIM M TMPOJETHHIM), OTIMYAIOIIMMUCS TOJNIIMHON JIMCTOB
CTEHKH IIPU COXPAHEHHUU TaOapUTHBIX Pa3MEPOB.

22.3.24 OmnopHBIN CTONHK, HEOOXOIUMBIN ISl COETUHEHUS MEMOpaHbl ¢ OOPTOBBIM AJIEMEHTOM
KOHTYpa, KPEIHUTCs CBAPKOM K 3aKJaJHbIM JIeTallsiM, CTAJIbHOW ONayyOKe ’kel1e300€TOHHOIO KOHTYypa WiIn
K CTaJIbHOMY OIIOPHOMY KOHTYPY (pucyHok 60).

[Ipu mpoexTHpoBaHUU HEOOXOAUMO oOpamiaTh 0co00€ BHMMaHUE Ha AHKEPOBKY 3aKJIaTHBIX
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JeTaliel ¥ yCUJIeHHE CTEHKU CTaJIbHOTO KOpo0Oa B MECTaX YCTaHOBKU CTOJIMKA.

[110CKOCTh OMOPHOTO CTOJMKA CIEAYET BBHIMOJIHATH C HAKIIOHOM, PaBHBIM HAKJIOHY KacaTeJIbHON K
MOBEPXHOCTH MEMOpPaHHOH 000JIOUKH B MECTE MPUMBIKAHUS K KOHTYPY IOJ MaKCUMAIBHON HArpy3KOM.
OnopHBIA CTOJUK HEOOXOAMMO MOAKPEIUIATh BEPTUKAIbHBIMH pebpamMu He pexe deM depe3 300 mwm.

TonmuHy JaMCTa ONOPHOrO CTOJIMKA CIEAYET Ha3HayaTh HE MeHee 1,3 ToNIMHBI MEMOpPaHbl; HIMPUHY - HE
menee 300-400 mm.
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a — BHaxXJIECTKY; O — C UCTIONB3OBAHHEM NOAKNANAHOTO THCTa; I — MeMOpaHa; 2 — ONOPHBIH KOHTYP; 3 — ONOpHbIi
CTOJIHK; 4 — NOOKNAAKa
Pucynok 60 — Y3en nprucoeHHeHUsI MeMOPAHBI K KOHTYDPY

22.3.25 Ilpu XECTKOM COEOUHEHUH OIOPHOTO KOHTypa € BEPTUKAJIBHBIMM KOHCTPYKLHSAMH
3/1aHUs, Ha KOTOpPbIE OH onupaercs (KOJIOHHBI, CTEHbI), JedopMalusl OMIOPHOIO KOHTypa OT €ro o0karus
U TeMIIepaTypHBIX BO3JEHCTBUI BBI3bIBAET B HWKEIEKAIIUX KOHCTPYKLMUSAX M3rHOAroIlMe MOMEHTHI, a
IPY ONMPAHUU HA KOJIOHHBI B CAMOM KOHTYPE BO3HHMKAET JIOMOJIHUTEILHOE KpyUeHHE.

22.4 Pacuer

22.4.1 B ocHOBY pacyera MeMOpaHHBIX KOHCTPYKIMHM TOJOXKEeHa Teopus Oe3MOMEHTHBIX
IUTACTUHOK WJIM 00OJIOYEK, TaK KaK MX HAIpPsHDKEHHOE COCTOSHHUE ONpEIENsSeTcs B OCHOBHOM IIETTHBIMH
HaANpPsDKEHUSIMHU, BBUAY BeChbMa MaJlOM KECTKOCTH MeMOpaHbl Ha u3ru0. OJHAKO B MeCTe MPUMBIKAHUS
MeMOpaHbI K KOHTYPY BO3HHKAeT OBICTPO 3aTyXarolllee MOMEHTHOE HaIPsSHKEHHOE COCTOSIHHE.

Pacder cneayer mnpow3BOAUTH C YYETOM TE€OMETPUYECKOM HEIMHEHMHOCTH cHucTeMbl. [Ipu
OTHOCUTEJIBHO OOJIBIION HayalbHOM cTpese MpoBHUCa MEMOpaHHBIX 000JOYEK M PABHOBECHBIX Harpyskax
UX PaCCYUTHIBAIOT 110 JIMHEWHOW TEOPHH.

22.4.2 Caenyet pa3nuyaTh J1Ba BUAA PACYETOB MEMOPAHHBIX KOHCTPYKIIHHA:

a) MpeaBapUTeNIbHBIC - I 000CHOBaHMSI TEXHUYECKUX PEIICHUH U BApUAHTOB KOHCTPYKLUH;

6) paboumne - 11 000CHOBaHMS PadOUUX YEePTEKEH.

Mertoap! perieHus 3a7ad pacuera MeMOPaHHBIX KOHCTPYKLUI pa3JesioTcsl Ha aHATUTHUECKUE U
YHCICHHbIE. AHAJIMTUYECKME METOJbl IPUMEHMMBI AJIs IpEIBapUTENbHBIX pacueToB. MemOpaHHbIE

CHCTEMBI C OOJIBLIIMM YHCIOM KOHCTPYKTHBHBIX OCOOCHHOCTEH Ha CTaguu paboyero MpOeKTHPOBAHUS
CJIEyeT paCCUUTHIBATh YUCICHHBIMU MeTOgaMu Ha DOBM.

22.4.3 Ilpu pacuere MeMOpaHHBIX KOHCTPYKIMI 32 OCHOBHBIE HCKOMBIE BEJIMYMHBI TPUHUMAIOTCS
HaNpsDKEHUsT M IEePEMELICHUs NPOJIETHOM KOHCTPYKLUM, W3rHOAromMe U KPyTSIIUE MOMEHTHI,
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IPOJOJIBHBIE YCWIMs, IIONEPEYHbIE CWJIBI M IIEPEMEUICHHS OIOPHOIO KOHTypa OT CHIIOBBIX H
TEMIIEpaTypHBIX BO3JACHCTBUM, OIPEHEIAEMBbIE METONAMM TEOPUU YIPYIOCTHM HAa OCHOBE YpaBHEHUU
paBHOBECHsI M COBMECTHOCTH JedopMalMid, Ie€OMETPUUYECKUX M (PU3MUYECKMX YpaBHEHHH C ydeToM
TPAHUYHBIX YCIOBUH.

22.4.4 Ycunus W mepeMelleHHs Ha CTaAud pabdodero IMPOCKTUPOBAHUS CIEIYET OINPEACNIATh
pacueToM MeMOpaHHON KOHCTPYKIMM KaK €IUHON MPOCTPAHCTBEHHOW CHCTEMBI C YYETOM IPOJIOJIBHON,
U3rMOHON M KPYTHIJIBHOW >KECTKOCTEH OMOPHOI0 KOHTYpA; 3JEMEHTOB MOJKPEIICHHUs IPOJIETHON YacTu
KOHCTPYKUMHU (IIpM HAJIWYMM); CBS3M OINOPHOTO KOHTypa C MOJJAECPKUBAIOIIMMU KOHCTPYKIUSIMU;
SKCLUEHTPUCUTETOB MEX]Y JIMHUEH KperuleHUs: MeMOpaHbl K OINOPHOMY KOHTYPY M €ro HEHTpalbHOM
OCBI0 IO BEPTHKAIM W TIO TOPHU30HTAIW; OTBEPCTHH B MeMOpaHe mpu UX pasmepax cBbime 1/10
MEHBIIETo pazMepa IJiaHa 000JI0UKH.

22.4.5 Pacuer MeMOpaHHBIX IOKPBITUH BBIOJHAIOT C YYETOM HEYNpyrux Jepopmanuil
&KeNe300€TOHHOTO WM CTaJIbHOTO OMOPHOTO KOHTYpa. IIpy ene300eTOHHOM ONOPHOM KOHTYpE CleyeT
YUUTBIBATH 1e(hOpMAIMU YCATKHU U TTOJI3yUeCTH OETOHA.

[Ipu pacuere HpoOJETHOM YacTM MEMOpPAHHBIX KOHCTPYKLMH MO NEpPBOM Ipynme MpereiabHbIX
COCTOSIHUH ClielyeT OrpaHuYMBATLCS YIPYToi ctaauelt paboTsl MaTepuaia.

23 IIpopniupoBaHHBI HACTHII

23.1 O01ue moJI0KeHu s

23.1.1 IIpodunrpoBaHHbIC HACTHIIBI U3 OIMHKOBAHHOW cTayu, npuBeneHHbie B [OCT 24045 u [3],
IPUMEHSIOTCSI B MOKPBITUSAX M OTPaKIAIOIIMX KOHCTPYKLHMSAX 3JIaHUN PAa3IMYHOTO HAa3HAUYEHHsS, KpoMe
HaXOJSAIIMXCS B OCOOBIX YCIOBHUAX OKCIUTyaTalMu (B 3JaHUSAX, IOJBEPralolUXcs CEHCMHUYECKHM,
MHTCHCUBHBIM TEMIIEPATYPHBIM BO3JCHCTBUSAM WJIH BO3JEUCTBUSM arpeCCUBHBIX CpEN), B YHUKAJIbHBIX
3/IaHUSX, @ TAKKe B CHENMAIbHBIX KOHCTPYKIMAX (IIPEIBAPUTENIBHO HAMPSKEHHBIX, MPOCTPAHCTBEHHBIX,
BUCSUUX).

23.1.2 Ilpodwunepasmepsl psga NPUMEHSIEMBIX HACTUJIOB M IIMPUHA 3arOTOBOK I HX
U3TOTOBJICHHSI PUBEICHBI B Tabnmue 58.

Tab6auna 58
Mapxka Pasmepsl 3aroroBky, [Toniepeunoe ceuenne npoduiis Macca m
HacTUIa MM 1 M2, kr
IUpUHA | TOJIMHA t

HC35-1000 1250 0,6 Ly Wm 6’4
0,7 1000 | 7.4
0,8 8,4
AK-44-900 1250 0,6 EANYANFANFANYA W AW A 6,9
0,7 8,0
0,8 ' 9,1
H57-750 1100 0,7 s 8,7
0,8 A 750 | 9,8
H60-845 1250 0,7 = SN 8,8
0,8 805 9,9
0,9 ) ) 111
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H75-750 1250 0,8 wh— 11,2
0,9 " 12,5
750 3
H114-600 1250 0,8 -+ 14,0
0,9 T 15,6
1,0 I — 500 | 17,2
CKH157-800 1600 1,0 prm— 16,5
1,2 & 19,6
15 g 24,4
S . R I j
[Tpumeuanue - TpeGoBaHus Kk u3rorosneHuto npoduineit AK-44 npruBeneHbl B TEXHUUECKUX YCIOBUIX
Ha PO UM CTATBHBIC JINCTOBBIC THYTHIC C TPANICIIUCBUIHBIMU TOGPAMH IS CTPOUTEIIBCTBA, a
npodwmieir CKH 157 - B [3]. OcTtasibHbIe TPOQUIN JTUCTOBBIC THYTHIC C TPANEIIMEBUIHBIMU ro(pamu
JUTSL CTPOUTENBCTBA - 10 [OCT 24045.

[Ipumenenue npoduneil ogHOW MapKu, HO PAa3HOW TOJIIMHBI B HACTWJIE IOKPBITUS OJHOIO
3/1aHUsI HE JIOITyCKaeTCs.

23.1.3 KoHCTpyKIHsI M YKIOH KpOBIM MO MNPO(QUIMPOBAHHOMY HACTWIY HPUHUMAIOTCS B
cootBetcTBUU ¢ Cl 17.13330. B TUMOBBIX KOHCTPYKIMSIX MOKPBITUHN C MPUMEHEHUEM MPOQPHINPOBAHHOTO
HacTWJIa MPUHAT YKIIOH KpoBJH He Ooinee 1,5%.

Wndopmarys 06 n3MEeHEHHAX:

Ilynkm 23.1.4 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. npedbiOywyro pedakyuro

23.1.4 Ilpodpunu HacTUIa CiIelyeT U3TOTaBIUBATh U3 PYJIOHHON OLIMHKOBaHHOM ctanu mapku bCT3
nr060ii crenenu packucienus, rpynn XI1 u ITK ¢ THHKOBBIM MOKPBITHEM NIEPBOT0 KiIacca ¢ JBYX CTOPOH B
COOTBETCTBHUH C TPEOOBAHUSAMH JEHCTBYIOINX HOPMATUBHBIX JIOKYMEHTOB.

MexaHnYecKrue XapaKkTepUCTHKH Marepuaia NpoQuiIeil ONpeneNstoTcs 3aBOJOM-HU3TOTOBHTEIEM
[0 pe3ysibTaTaM CTaHAAPTHBIX WCHBITAHUNA M JIOJDKHBI OBITH yKa3aHbl B cepTU(UKaTax Ha TOTOBbIE
npoduy.

23.1.5 [na wmzroroBieHUs Npoduieil HACTUIIA UCIOJNB3YIOTCS PYJIOHHBIE CTald C PacYETHHIM
COTIPOTHUBIIEHUEM MpU pacTskeHuH 1 n3rude ot 230 go 350 MITa.

23.2 XapaKkTepuCTHKH HACTHJIOB

23.2.1 OcHOBHBIE XapaKTEPUCTUKU TMOMEPEYHOTO CeUeHUs psiia mpoduieil HacTuiIa MPUBEACHBI B
Tabanue 59.
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Tabauma 59
O6o3HaueHue mpopuIs Pazmepni ITnomans | Macca 1 m XapakTepuCTUKH CeYCHHS | M MIUPHUHBI HACTUJIA TP CIKATHIX TOJTKAX
CCUCHUA, MM CCUCHUA JJIWHBL Y3KUX HIAPOKUX
t h A, cm? npoduis, MOMEHT MOMEHT MOMEHT MOMEHT
KT WHEPIHUH CONPOTUBIIEHHS, CM WHEPIUU CONPOTUBIIEHHS, CM
Iy, cMm* W 1 Wy I, cm* W 1 W x2
HC35-1000-0,6 0,6 35 7,5 6,4 14,9 8,6 8,3 15,4 9,3 8,4
HC35-1000-0,7 0,7 35 8,75 7,4 17,4 9,95 9,6 17,9 10,7 9,8
HC35-1000-0,8 0,7 35 10,0 8,4 19,9 11,5 10,9 20,3 12,2 11,1
AK-44-900 0,6 44 7,50 6,23 22,9 8,36 10,8 18,9 7,9 7,2
AK-44-900 0,7 44 8,75 7,21 23,8 10,1 12,8 23,1 9,4 8,7
AK-44-900 0,8 44 10,00 8,19 31,5 11,6 14,6 27,6 10,9 9,6
H57-750-0,7 0,7 57 1,7 6,5 53,8 14,8 21,1 53,8 16,4 19,7
H57-750-0,8 0,8 57 8,8 7,4 61,2 17,9 24,4 61,2 18,9 24,0
H60-845-0,7 0,7 60 8,8 7,4 62,1 14,6 24,4 59,1 16,5 18,7
H60-845-0,8 0,8 60 10,0 8,4 70,6 17,7 28,1 69,9 19,0 22,7
H60-845-0,9 0,9 60 11,3 9,3 79,0 20,9 31,8 78,7 215 27,0
H75-750-0,8 0,8 75 10,0 8,4 1149 25,8 32,2 1149 28,5 33,1
H75-750-0,9 0,9 75 11,3 9,3 129,6 30,2 37,6 119,6 31,6 38,0
H114-600-0,8 0,8 114 10,0 8,4 320,9 53,3 59,7 320,9 52,4 55,8
H114-600-0,9 0,9 114 11,3 9,3 361,0 60,0 67,2 361,0 59,6 65,9
H114-600-1,0 1,0 114 12,5 10,3 405,4 67,6 75,0 405,4 67,6 75,0
CKH-157-800-1,0 1,0 157 16,0 13,2 723,0 95,9 79,8 723,0 85,3 92,5
CKH-157-800-1,2 1,2 157 19,2 15,7 862,1 116,4 101,4 862,1 103,4 1171
CKH-157-800-1,5 15 157 24,0 19,5 1069,5 145,2 128,4 1069,5 128,4 145,2
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23.2.2 PacyeTHas muUpHHA IJIOCKUX YY4aCTKOB CXKATBIX MOJIOK Mpoduie mpuHuMaeTcs paBHon 40t
IpU  OMNpENEJICHUH MOMEHTOB compoTuBieHuss u 60t - mpu omnpeneaeHud MOMEHTOB HHEPIUH,
MIPUBEJEHHBIX B Tabnumue 59.

KpuBonuHeiinbie y4acTKH, CTEHKH TO(QPOB M PACTAHYTHIE MOJIKK HACTUJIA BKIIOYEHBI B PACYETHYIO
JIOIA/b CEYCHUS TTOJIHOCTBIO.

23.3 Pacuer

23.3.1 IlpouHOCTh M KECTKOCTH (MPOrud) MpoPUIMPOBAHHBIX HACTHIIOB IIPH MOMEPEYHOM H3THOE
MIPOBEPSIFOTCS 110 MpHUBEACHHBIM B 23.3.2 1 23.3.3 dhopmyiam.

YCTOHYMBOCTD TJIAQAKHX CTEHOK To(poB HAA CPEIHMMHU OIOPAaMHU IPH HEPa3pe3HBIX CXeMax
packiIa ki HaCTUJIOB MpoBepseTcs 1o 23.3.4. YCTONYUBOCTh CTEHOK CTYIEHYATOrO MOMEPEYHOr0 CEUCHUs
B HEpa3pe3HbIX HacTuiax u3 npoduneit H75-750-0,8 (0,9) m H114-600-0,8 (0,9 u 1,0) mpoBepsieTcst Ha
CpEeIHUMHU OmopamMH B coOTBeTcTBUU ¢ 23.3.5 m 23.3.6 ¢ yuerom TpebGoBanuii CI1 16.13330 k cTeHke
CKaTO-U30THYTOT'O AJIEMEHTA, YKPEIUIEHHOM MPOJIOJIHBIM PEOPOM >KECTKOCTH.

23.3.2 TIpo4HOCTh M3rHOAEMOT0 HACTHIIA CIIETYET MPOBEPATH 10 (hopmyIie

M Ry

Wmin B Yn (197)

O -

rae M - pacueTHOe 3HaUeHHE U3rHOal0IEero MOMEHTa B pacCMaTPUBAEMOM CEUCHUU;

Wmin - MHHUMaJIbHBIM pPAaCUETHBII MOMEHT CONPOTUBIICHHUS B pPacCMaTpPUBAEMOM CEUEHUH,
MpUHUMAaEMBIi 1o Tabnuue 59;

Ry - pacueTHOE CONPOTHUBIIEHNE U3TUOY;

Y n - KO3 uUIMEHT HATEKHOCTH 110 HA3HAYCHHIO.
23.3.3 Ilporu6 nHactwina fp OT HOpPMATMBHOW HArpy3KH, ONpPEICISCMbId Kak sl OajaKu C
MOMEHTOM HHepluH | x, mo Tabauue 59, cneayer npoBepATs 1o GpopmyIie

npu rposiere HacTima 153 M

fo<7—/=
P=150 - (198)

npu 3<1=6 M

0=500
200 (198a)

f

23.3.4 YcTOMUMBOCTh CTEHOK ro()poB HaJl CPEJAHHMHU ONOpaMM HEpa3pe3HOro HACTHIIA BBICOTOM
He O6osiee 60 MM TIpoBepsieTcs 1o Gopmyiie
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c O
O | _loc
Go

<m
Ocr

, (199)

rae O - HopMasbHOE HaNpsLKEHHE OT u3ruba, onpeneaseMoe o dopmyse (197);

O |oc - MECTHOE HANPSHKEHUE OT PEaKIUK CPEeTHEN OIopHI, onpeaensemoe o popmyne (200);
0 ¢ - HOpMaJIbHOE KPUTHUYECKOE HAMpshKEeHHe, onpeaensemoe o popmyne (201), MITa;

O ¢ - MeCTHOE KPUTHYECKOE HAIIPsDKEHHE, orpeaeissemoe o dopmyne (202);

M = 1 - mpu oNMpaHUM HACTWIIA HA MPOIOH M3 JIByTaBpa, JBYX LIBEJIEPOB WJIM THYTOCBAPHOIO
3aMKHYTOT0 Ipouis;

m = 0,9 - mpu onupaHuM HACTWIIA HA IPOTOH M3 OAMHOYHOTO HIBEIUIEPa;

2B,

Oloc = iz (200)

rie B o - onopHas peakius Ha OAHY CTCHKY rodpa;
Z - WIMpHWHA PAacYeTHOTO yyacTKa CTeHKH rodpa, paBHas b + 2r, Ho He 6onee 1,5 h;

b - IOrUpHHA II0JIKM IIPOroHa HWJIM APYToro 3JIEMCHTAa HECYHIUX KOHCTPYKIII/H\/JI IIOKPLITHA, Ha
KOTOpBIﬁ OIMUPACTCA HACTUII;

I - paAnyC CONPSKEHUs CTEHOK TO(POB € OJIKaMU PpOopuiIs;

1000t \’

60 =kKoko1 T

, (201)

rae Ko - k03 duimeHT, 3aBuCAIIMA OT XapakTepa HANpsDKCHUH B y4acTKe M MPUHUMACMBIN T10
Tabaunue 60;

h=h-2 (r+t)

- pacyeTHas BbIcoTa rodpa;

= R
O =AKYRy ecs Ry - B MITa; (202)

A - KOOQPUIMEHT, 3aBUCAIIMNA OT Pa3MEPOB CEUEHUS CTEHKHU U ONpeeisieMblii mo tabavue 60;
K - koaddunument, onpenensemsiii mo Tabnuue 61 B 3aBUCHMOCTH OT IIUPUHBI OMOPHI HACTHIIA
IIpu yCJIIOBHH, 4YTO bﬁ( 15 h —ZF) ;

k ,=0,9 4),2% 1-245=
.(203)
(0
ﬁ <0.9 loc <0,4
Ecmu amn O , To mpunumaercs K 01=1,0.
10.03.2025
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Tabauua 60
Mapka HacTuIa A Ko
H57-750-0,7 23,2 3,09
H57-750-0,8 26,6 3,19
H60-845-0,7 22,9 2,94
H60-845-0,8 26,2 2,91
H60-845-0,9 29,6 2,97
Taoauna 61
b, MM 40 60 80 120 160 200
Kk 0,192 0,161 0,141 0,118 0,104 0,094

IIpumeuanue - B unTepBane Mexy 3Ha4eHUIMH, IPUBEICHHBIMU B Tabiuie, ko3dduuuent k
ONPEIENAETCS JTMHENHON HHTEPIIOJISILIUEN.

23.3.5 Tlpu mpoBepke YCTOHYMBOCTH CTEHOK CTYIICHYATOTO MOIMEPEYHOro CEYCHUsi B rodpax
HEepa3pe3HOro Mpo(HUIMPOBAHHOTO HACTHJIA YCTYIN HAa CTEHKE PAacCMaTpUBAETCs KakK MPOJOJIbHOE pedpo
9KBHMBAJIEHTHOM KE€CTKOCTH (pUCyHOK 61).

al 5)

y
l\ —N
!
L
ﬂl X
L &
o
+
g
Cal
H—t v.,.\,
Y
o e e /ef't,,(

Pucynok 61 — Yuactok creHkH (), paccMaTpHBaeMbIi KaKk pedpo %KeCTKOCTH, H ero pacyeTHoe
cegerie (6)

23.3.6 IlpoponbHOE pedpo KECTKOCTH B BUIE YCTyNa JIEIUT CTEHKY rodpa Ha /ABa pacyeTHBIX
OTCeKa, BBICOTHI KOTOPBIX No1 1 o2 paBHBI paccTOSHUSAM OT BBIKPYXKEK YCTyIa JI0 HIDKHEH W BEepXHEH
MIOJIOK HACTHJIA COOTBETCTBEHHO (PUCYHOK 62).
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hsp
R
Preail

s

l 2q;
1

1, 2 — pacyeTHBIE OTCEKH MIACTHHOK
Pucynoxk 62 — Pacuetrnas cxema AJisl NIPOBEPKH YCTOHYHBOCTH CTYNEHYATOI CTEHKH

YCTOMUMBOCTh KaXJOIO0 M3 OTCEKOB CTEHKHM B HAJOMOPHBIX 30HaX HACTHJIA CYMTACTCS
00€CIEYEHHO, €CIIN BBIIIOIHAIOTCS yCIOBHS:

hoi<ho; ho2=ho,

rae ho - HamOoublIasi MO YCIOBHSM YCTOHYMBOCTH INUPUHA C)KATO-M30THYTOW IUIACTUHBI,

3aBHCSIIAs OT 3HaueHUs Koo duumenta &, onpenesnsemoro mo Gpopmyam:

_6c70g
a_ ———
0)
¢ (mns orceka 1);
017Gy
o=
L1

(nns otceka 2),

3nech O =M/Wy1 - Haumbonbliiee CKUMArOIIee HamnpsKEHHE B OTCeKe 1, MPUHUMaeMoe CO
3HaKOM "mmroc";

01=0¢ ( y—C )/ y
TPAHMIIBI OTCEKA;
Yy - paccTOSHHUE OT OTIOPHO# TIOJNKK rodpa 10 HEWTPATbHOM OCH X-X €r0 CeUeHNS;

C - PacCTOSIHUE OT OMOPHOH MOJIKK ropa 10 TOPU30HTAIBLHON OCH YCTyIa Ha CTEHKE;
W x1 1 W x2 - MOMEHTBI CONPOTHUBIICHHSI CEUE€HUS HACTHIIA, IPUHUMaeEMbIe 110 Tabauue 59;

HaIps’KCHUC, COOTBCTCTBYIOIICC Y c, Y HpOTHBOHOJ’IO)KHOfI pacquHoﬁ

O\ - naubospliee pacTATHBAOIICE HAMPSUKEHUE B HAJOMOPHOM CEYEHHH HACTHUIIA, TPUHAMAEMOE
CO 3HaKOM '"MuHYC".

585

hy= Vo t
¢
IIpu 9=0,5 3nauenue h o onpexemnsiercs mo Gopmyire ¢ (3oecy O ¢ - B MIla).

[Tpu 0.=>1,0 3nauenue ho omnpeneseTcs mo GopMmye
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(20-1)E
ool(2-a)(1+y)+ YR(1+v)+ap? |

h, =3,26t

rae ¥ - ko9 GHUIHMEHT, YIUTHIBAIOIINI MECTHOE CMSATHE U OIPEIEIIIEMbIi 10 (hopmyie

v=0,42 (20-1) 6,5c/0, .

p - KOX(QPUIMEHT, 3aBUCSAIIMN OT XapakTepa HANpPsHKCHW B HAJOMOPHOM CEYCHHH CTEHKU H
onpenenseMslii mo popmyie

B:1,4(2a—1);—0

c

34€Ch T OZT 1 - Cp€AHCC KAaCaTCIbHOC HAIIPSAKCHUC B OTCCKE 1, OIIpEACIIACMOC 110 Q)opMyne

B
thy

Ty

To=T3 - cpenHee KacaTeIbHOE HANPSDKEHHUE B OTCEKE 2, onpeaesieMoe o gopmyiie

_ 5
th

Ty

B wuntepBane 0,5< & <1,0 3nauenme ho ompenensercss JTUHEHHOW WHTEPHONSAIUCH MEXKITY

snayenusmu ho mpu 0=0,5u =10,
Ecin hoi>ho mmm ho2>ho, ycroliumBocTh CTEHOK TO(pOB cuuTaeTCs HEOOECHCYCHHOW, |
pacyeTHyI0 Harpy3Ky Ha HACTHII CJICIYET YMEHBIIUTb.

23.4 KpenjieHue HaCTWIOB

Wndopmarys 06 M3MEHEHUAX:
Ilynkm 23.4.1 usmenen ¢ 25 urons 2019 2. - smeHeHue N 1
CM. npedbiOywyto pedakuyuto
23.4.1 K nporoHaMm MNOKPBITUS W JIPYTUM HECYIIUM 3JIEMEHTAM OTPakKAAIOMIMX KOHCTPYKIUI

HACTHJI MPHUKPEIUIETCS] CaMOHAPEe3aloIUMU 0onTaMu [4] WM BHHTaMU C YIUIOTHUTEIBHBIMH HIaii0amu;
K HECYIIMM CTaJbHBIM KOHCTPYKIHUSAM TONIMHONH oT 3 mo 40 MM - mpuctpenkoid mobemsmu. [lpu
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NIPOM3BOJICTBE PabOT ¢ MPUCTPEIIKOH TIOOEIISIMU CIIeIyeT IPUICPKUBATHCS PaBWII, YKa3aHHBIX B [2].

23.4.2 Hactuibl, BBIMOJTHSIOMIKE (PYHKIIMIO TOPU3OHTAIBHBIX CBS3€H B MOKPBITUSAX 3[aHUN WU
YUUTBIBa€MbIE B pacueTe Kak AMCK, B YIJaX 3[JaHHUS U 110 BHEUIHEMY KOHTYpPY MOKPBITHS Ha y4acTKax
mmprHOH 1,5 M, a TaKkKe NPH PacueTHOM OTPHUIATENHHOM JaBleHHH Betpa cBbmme 1,5 kH/m? (153
Kre/M 2), Heo6X0AUMO KPENUTh K HECYIIUM KOHCTPYKIIUSAM B KaKI0M Todpe Ha BCeX Omopax.

23.4.3 Hactun Ha KpallHMX Olopax W B CTBIKaxX CJIEIyeT KpemuTh B KaxaoMm rodpe, Ha
MIPOMEKYTOUHBIX OTIOpPaxX HEPa3pe3HBIX HACTUIIOB - uepe3 rodp, KpoMe HaCTUIIOB 1o 23.4.2.

23.4.4 Tlpodunm HaAcTUIA CIEAYET COSAMHATh MEXIY COOOH MPOIOIBHBIMH KPaWHUMH HOJIKAMH
BHAXJIECT C MMOMOIIBI0 KOMOMHUPOBAHHBIX 3aKJIEMIOK MM CAMOHAPE3AIOIINX BUHTOB.

[Tar KOMOMHUPOBAHHBIX 3aKJICTIOK MJIM CAMOHAPE3a0IINX BUHTOB B MPOJOJIBHBIX CTHIKaX HACTHJIA
cienyer npuHUMarth He 6osee 500 MM, Kpome ciiydaeB, IpeyCMOTPEeHHbIX 23.4.2.

23.4.5 CtpIky HacTUJIA IO JUIMHE CIEAYET OCYILECTBIISTh HaJl IPOrOHAMU UJIM APYTUMU HECYLUMU
9JIEeMEHTaMH OTPAKIAIOIINX KOHCTPYKLHUH.

[upuny onupaHus HacTWA cilexyeT npuHuMarh He MeHee 40 MM Ha KpailHux u 60 MM - Ha
MPOMEKYTOUHBIX OTOPAX.

24 PacyeT cTaIbHBIX paM KaK eINHbIX HEeJTHHEHHBIX CHCTEM

24.1 TIpoekTUpoBaHUE CTAIBHBIX paM CO CIUIOINIHOCTEHYATHIMH KOJIOHHAMH, BOCHPHUHHMAIOIINX
MIPOU3BOJIBHYIO CTATHYECKYIO Harpy3Ky, 3a MCKIIIOUEHHEM Harpy3ok oT kpaHoB 7K-8K pexxumoB paboThl
(o CIM 20.13330), mpou3BOAMTCS MPH BBIOIHEHHH OJJHOTO U3 CIEIYIONIMX YCIOBUH:

32
MIMg=S 5 b <04

rae P ¢ - mapameTp pacyeTHOM Harpy3ku, ¢ TOYHOCTBIO /10 KOTOPOI'O 33JjaHbl pacyeTHbIE 3HAUCHUS
Harpy3ox;

Pe - mapamerp mnepBoi KpuTHUeCKOW Harpy3ku Oilepa, omnpeienseMbli u3 pacyera Ha
YCTOMYUBOCTb YIPYTOM pambl.

24.2 TlpoBepka HecyIlel CIOCOOHOCTH paMbl TPOU3BOAUTCS 1O Gopmyie

P4SPy, (204)

rae Py - mapameTp npenenbHON HAarpy3KH, ONpEeNieMbli 1o hopMyJie

1 l+a a
a— o
ERE Y c (205)

HO He Ooitee P 3;
Ps - mapamerp mnpemenbHON TMIACTHYECKON (TIPUCTIOCOOJSIONICH) HArpy3KH, OINpeAeIsIeMbIiA
coriacHo 24.7;

P a - mapameTp Harpy3Kku ImiacTUYECKON yCTAIOCTH, ONPEIEISIEMBIA coryiacHO 24.6;
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P

a= ———— +1 a—1 a—b_ﬂ a b P

b c=—— = — =—
I:)srly _Py _ a—bny Psny * a-b .ny IDe_Py

3necb Py - mapamerp Harpy3ku KpaeBOH TEKy4ecTH, INPH KOTOPOM BIEpBbIE MOSIBIIAETCS
TEKy4eCTh MaTepHuasa, OIpeaAesieMblil corinacHo 24.5;

b - ko3 dunmenHT, yunTeiBaromuii COOTBETCTBUE POPM JeHOpPMUPOBAHUS U TOTEPU YCTOMYUBOCTH
paMbl, onpeIessseMblid coryiacHo 24.7.

24.3 B 3aBUCHMOCTH OT YMCJIa OMACHBIX COYETAHWH M BUAA HATPY30K PACUET paMbl BBHITOIHSACTCS
OJITHUM U3 CIIEIYIOLIUX CIIOCOOOB:

- ipy OOJIBIIIOM YHCIIE OMACHBIX COYETAaHUI HArpy30K, KOT/Ia pacdeT paMbl Ha KaX/I0€ COYCTaHUE
noouepeHO TpeOyeT OOoJbIIMX 3aTpaT MAIMHHOIO BpeMeHH, napamerpsl Py, Ps u b onpenenstorcs us3
pacuera paMbl Ha IPUCTIOCOOJIIEMOCTS, a mapaMeTp Pe - u3 pacuera Ha yCTOWYMBOCTH MPU MAKCHUMAIIBHO
BO3MOKHOM BEpTHKAIBbHOW Harpy3ke Ha pamy coryiacHo 24.1;

- 1Ipu HEOOJIBIIIOM YHCJIC OIACHBIX COYECTaHMI Harpys3oK pacdcT paMbl BBIIIOJHACTCA Ha KaXX10€

COYCTAaHHUC ITOOYCPCIHO, @ B KAaUCCTBC I1apaMcETpa HpeHeHLHOﬁ Harpys3kKu Pu MNPpUHHUMACTCA HAUMCHbBIICC
N3 IMOJTYYCHHBIX 3HAYCHHI.

24.4 1lpu HCHOJIB30BAaHMU METOJAa IEPEMEIICHUN EIUHUYHBIC PEAKIHMH CXKAThIX CTEeP)KHEH
NPUHUMAIOTCS COTJIACHO Tabnuue 62.

Tabauua 62
Cxema CTCPIKHSA BBIpa)KeHI/I}I CAMHHUYHBIX peaKLII/Iﬁ
M1 M2 R
, 2 . . .
. i El v(sm V-V cOoS v) El v(v—sm v) El vz(l—cos v)
My #| | 22cosv-vsinv | 22 cosv-vsinv |_2 2-2 coS V-V Sin v
N My
{2 be
N\ Y :
W ? el v¥1-cosv) el v¥1-cosv) El V2 sinv
A L — — —_— -
%/ Y My |2 2-2 cosv-v sinv |2 2-2 cosv-v sinv |2 2-2 cosv-v sinv
My ® 4
My T : 0 :
"’G ¥ EI Visinv El  Visinv
- —_—— —_— ——
¥ I sinv-v cosv |2 sinv-v cosV
{r te
N 0
N ; t |2 sinv-v cosvV |3 sinv-v cosvV
MYR R

24.5 TlapameTp Harpy3Ku KpaeBoi TeKy4decTu Py mpuHUMAeTCsl paBHBIM
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_ 2
Py_Pe02:t l/ C’Z _Ci ,(206)

rje 3HaK "moc” mepes paauKalioM OTHOCUTCS K cirydaro C1<0, a 3Hak "muHYyC" - K cirydato C1>0.
Koadduumentst C1 W C2 BBIUUCISIOTCS IS TIONEPEYHOTO CEUYCHHsS, COJEpXKAlero Haumbosee
HANPSDKEHHOE BOJIOKHO, 110 (hOpMYyJIaM:

- 0,7WR, .- 0,7WR, +P,( My +Nir
P,( My +Nir ) | 2P,( My, +Nir ) oo
=W
=5
rme :
W - MOMCHT COHpOTI/IBHCHI/Iﬂ Honepequro CCUCHUS I HaI/I6OHee HaHpH)KCHHOFO BOJIOKHA,
N.

I g Pl - gopmanbHAs CHA M M3rUOAIOMIMIT MOMEHT, ONpEAeNsIeMble U3 JIMHEHHOr0 pacyera
pamsl ipu P = 1 [ux 3HaueHus, npuBeaeHHble B bopmynax (207), MpUHUMAIOTCS MOJIOKUTEIHHBIMH ;

Ol - u3rubaroiMii MOMEHT B OCHOBHOM CHCTEME paMbl, ONpPE/CIsIeMblil U3 JTHHEHHOTO pacyeTa
npu P = 1.

M,;+N; r=0

Ecimn , To mapameTtp Py onpenensiercst mo popmyie

PWR,
P,= L
WR, +1,43P,( My +Nir )

. (208)

OcHoBHasl cuctemMa pambl 00pa3yeTcst U3 3aJJaHHOM paMbl TOCTAHOBKOM (DMKTUBHBIX OMOpP NMPOTUB
JUHEHHBIX cMeleHui. [ cBoOOAHBIX paM OCHOBHOW cHCTeMON OyAeT COOTBETCTBYIOLIAs HECBOOOJHAS
pama ¢ (GUKTUBHBIMU ONOpPAMU B ypoBHe purenell. Jljis HeCBOOOAHBIX paM (PUKTHBHBIE OMOPBI CTABATCS
TakuM 00pa3oM, uTOOBl OHHU MPENATCTBOBAJIM MOTEPEe YCTOWYMBOCTH pPaMbl 1O HMU3IIUM U, IO
BO3MOXXHOCTH, HE IIPETISITCTBOBAJIM 110 BBICHIUM (opMam.

24.6 TlapameTp Harpy3KH IUIACTUYECKON ycTamocT P o ompenensercs OT HOpMaTUBHBIX 3HAUYCHUN
HArpy30K IpU MOBTOPHO-TIEPEMEHHOM HArpyKEHHH paMbl 1o GopMyiiam, uaeHTHIHbIM Gopmynam (206)

N,  035AN, My _035AM, My 035AM,
HaA ; HA Hu Ha .
AN, AM,;  AM,

Jlnana3oHbl WM3MEHEHHs yCWIMHI r 51 OIIPEACIAOTCA Uil  PacuyeTHOro
MOTIEPEYHOT 0 CEYEHHUs, B KOTOPOM UMEETCsl HauOOBbIINN pa3Max KpaeBbIX HAPSKECHUH.

- (208) mis Py ¢ 3ameHoi

2

=P, (n)

24.7 Tlapametpbl Ps u b ompenenstorcss MyTeM ammpoKCHMAI[MM 3aBUCHMOCTH P p \"
CTETIeHHO! (yHKIHEH

o

P,=P,n " (b>0,1)

» (209)
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rae Pp - mapamerp npenenbHON IUIACTHYECKOW (IPUCIIOCOOISIONEeH) HArpy3KH, ONpeaessieMblil
1o aeopMUpOBaHHOU CXeMe;

N - ycnosHOE Ge3pasMepHOE MEpEMEICHAE PaMBbI.
[TocTpoeHne KpHWBOW mMpeneabHOTO  paBHOBecHs  (mpucrocoOiseMoctd) "B Oombrom”

P,=P, (n)

24.8 Cratu4eckuil METOJl MPEACIbHOIO PABHOBECHS CBOAUTCA K HaXOXKICHUIO max n (wm

max P, .
P) npu BBINOJIIHEHNH CIICAYIOMINX OTPAaHHYCHUI:

IIPOU3BOJUTCA CTATHYCCKUM, KHHEMATUYCCKUM WA APYT'UMHU U3BECTHBIMU METOJaMMU.

M+ M, Py n+ My Po<My; (Pp) , (210)

3aIlIMCAHHBIX JJIS BCCX PACUYCTHBIX HTOIICPCUYHbIX CequHﬁ,

rae Mii - ocraTouHble M3rHOaeMble MOMEHTHI B i-TOM PAaCUYETHOM CEYCHHH, OIpeelsieMble 110
Hene(hOpMUPOBAHHOM CXeMe;

Mpi - mpenenbHbIE 3HAYEHUS M3TUOAIOIIMX MOMEHTOB, BOCIPHUHHMMAeMBbIE i-M pacueTHBIM
CEUEHHEM, OIpeNeNIIeMble C Yy4eTOM JEHCTBHUS HOPMAaJbHBIX CHJI B KOJIOHHAX W IONEPEYHBIX CHIJI B
purensax no ¢opmynam CM 16.13330. HopmasibHble M MONEpPEYHbIE CHUJIbI OMPEAEISAIOT U3 JUHEWHOTrOo
pacyera pamsl.

Kunemarunueckuii METOA MPCACIIBHOI'O PABHOBCCHA CBOJUTCA K HAXOXKIACHHIO max n (I/IJ'II/I

max P, .
p ) HpI/I BBIITIOJIHCHUHN CJ'IeI[yI-OIJ_II/IX Ol"paHI/I‘leHI/II/IZ

m, A; ()20} (511

3alUCAaHHBIX JUISI KaXJAO0T0 J-TO KHHEMAaTHYECKH BO3MOXKHOTO MeEXaHU3Ma IUIACTUYECKOTO
pa3pylIeHHs] KOHCTPYKIIUH,

rne  J u Dj - pabora momepeyHbIX (aKTHBHBIX) HArpy3ok mnpu P = 1 m muccumnanms >HEpruu
COOTBETCTBEHHO, OIpEENsieMble HAa pPAacCMaTpPUBA€MOM MEXaHU3ME IUIACTHUYECKOrO pPa3pyLICHMS,
orpenenseMsle o Gopmyam:

A= Z(MOi-'-mzin)(Pi;
D;= Z M 1i®i,
! ,(212)

3/1€Ch 1 - HOMEP MOINEPEYHOTO CEYCHHUsI, B KOTOPOM 00pa3yeTcs MIaCTUYeCKUN [IapHHDP;

@ - yrom moBopoTa i-ro MIACTHYECKOTO MIAPHHMPA; 3HAK CYMMBI PACIPOCTPAHACTCS HA BCE
IUTACTHYECKUE IIaPHUPBI.

Ob6a wMeroma cBOAATCS K 3aJadyaM MaT€MaTHYECKOro IPOrpaMMHMPOBAHUS, JIMHEHHBIM
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OTHOCHUTEJIBHO napameTpa ', it peleHust KOTOPhIX MCIOJIb3YIOT CUMILIEKC-METOI.
24.9 Pacuer Ha MECTHYIO YCTOMYMBOCTh BHELUEHTPEHHO CXATHIX U CHKATO-U3O0THYTHIX 3JIEMEHTOB

npou3Boautcst B coorBercTBUM ¢ CI1 16.13330 ¢ 3ameHON YCIOBHOW THOKOCTH A Ha TMPUBEJIEHHYIO

THOKOCTh r. HpI/IBeI[eHHaH THOKOCTh J OPpUHUMACTCA 110 COOTBETCTBYIOIIMM 3HAUCHUAM

koo duireHToB Mef U P, re KO3DGHIMEHT CHIKEeHUsST pacueTHBIX conporuBieHuit @ e onpenensercs
o popmyne

Y (213)

Y CTOMYNBOCTD U3 MJIOCKOCTH JIEWCTBUS MOMEHTa JOJKHA ObITh OOecreueHa MOCTaHOBKOM CBsI3ei
B TEX MOIMEPEYHBIX CEUCHHSX, TJe 00pa3yroTcs IJIACTUYECKHE HIAPHHUPHI MPH pacueTe pamMbl METOJOM
MPEeIeTbHOTO PABHOBECHUS IO JKECTKOIIACTUYECKON CXEeMe.

24.10 Pacuer pambl NPOU3BOJUTCSA B CIEAYIOIIEM MOPSAIKE:

a) OTPEACIISIOTCS MIPEABAPUTEIIbHBIC pa3Mephl 3JIeMeHTOB pambl 1o ClN 16.13330;

0) mpoBepsieTcs 00JIaCTh MPUMEHEHUS coriacHo 24.1;

B) BBIYMCIISIETCS TTApaMETP KPUTHUECKOW HArpy3ku Diinepa P e cormacHo 24.4;

T') BBIYMCIISIETCS TapaMeTp Harpy3KH KpaeBoil Tekyuyectu Matepuana Py cornacho 24.5;

1) BBIYMCIISIETCS TapaMeTp Harpy3KH IJIaCTUUECKOl ycTanocTH P, cornmacHo 24.6;

€) CTpPOUTCA KpHBas MPEeTbHOTrO paBHOBECHUs (MpUCIOCO0IsieMOCcTH) "B OOJbIIOM" COTJIACHO
24.8;

) BBIYMCISIOTCS mapameTpsl Ps 1 b kpuBo# mpenensHOro paBHoBecus: "B OOJBIIOM" COTJIacCHO
24.7;

3) BBIYUCIISIETCS ITapaMeTp MpeeabHON Harpy3ku Py 1 mpoBepseTcs HecyInasi ClioCOOHOCTh pambl
coryiacHo 24.2;

1) MPOBEPSAETCS MECTHAsI yCTOWYUBOCTD 3JIEMEHTOB coryiacHo 24.9;

K) IPOU3BOJUTCS YTOYHEHHBIH MOJOOp CEYEHUI 3JIEMEHTOB paMbl, €CIU HapaMeTp IpeneabHOU
Harpysku Py mpeBblIaeT pacueTHbIi napametp P 4 6omee uem Ha 5%.

25 MHOro3TasKHbI¢ H BLICOTHBIE 31aHNUSA

25.1 O01ue moJIoKeHus

Wudopmanust 00 N3MEHEHUSX:
Ilynkm 25.1.1 uzmenen ¢ 20 aneapsa 2023 2. - U3meHeHue N 3

CM. npedbiOywyro pedakyuro
25.1.1 Hecymiye KOHCTPYKIIMM MHOTO3Ta)KHBIX M BBICOTHBIX 37JaHU BbIIIE (yHIAMEHTa CIeayeT
nmpoeKkTupoBath B coorBercTBuu ¢ CIM 14.13330, CM 16.13330, CM 20.13330, CIn 63.13330, a Takxe B
COOTBETCTBUU C TIPaBWJIAMU MPOEKTUPOBAHMS CTaJEKEIC300€TOHHBIX KOHCTPYKIUN U  TPaBUI
IPOEKTUPOBAHUS BBICOTHBIX 3/1aHH 1 KomIuiekcoB (CIM 267.1325800).
25.1.2 IlpoexkTupoBaHME HECYIIMX KOHCTPYKLMH 34aHMM CIEAyeT MPOU3BOAUTH C YYETOM HX
pacyeTHOrO CpOKa CIyKObI, KOTOPBIM OMpENEseTCs B COOTBETCTBUM C TpeOoBaHusmu [OCT 27751 B
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

3aBHCHUMOCTH OT KJIacca COOPYKEHHSI.

25.1.3 OCHOBHBIMH HECYIIMMH 3JEMEHTAMH MHOIO3TaXXHOTO WJIA BBICOTHOIO 3JaHUS,
MPOCKTUPYEMOT'O C IPUMEHEHUEM CTaJIbHBIX KOHCTPYKIUMU, SBIISIOTCS:

a) KOJIOHHBI, BOCIIPHHUMAIOIIIKE BCIO WM OOJIBIIYIO YaCTh BEPTUKAIBLHOM HArpy3KH Ha 3[]aHUE;

0) cucreMa BEPTUKAJIBHBIX CBSI3ed B BUJE OTHAEIbHBIX CBS3EBBIX IUIOCKOCTEH WM B BUJE
MPOCTPAHCTBEHHBIX SIEP HKECTKOCTH;

B) OaJIKH MIEPEKPBITUH;

T') IEPEKPBITHUS;

1) ayTpUTePHbIE KOHCTPYKIUH.

25.1.4 Tlpy NpoEKTUPOBAHUU MHOI'OITaKHOT'O WJIM BBICOTHOI'O 3[aHUSI MCIIOJIB3YIOT CIEIYIOLINE
BUJIbl HECYIIMX CHCTEM: KapKacHYIO (CBSI3€BYIO WJIM paMHO-CBs3eBYyIO, J0 30 aTaxkel, pucyHok 63, a),
KapKacHO-CTBOJIbHYIO (110 46 aTaxkel, pucyHOK 63, 0), "TpyOy B TpyOe" ¢ ayTpurepHbIMH KOHCTPYKIIUSIMU
(mo 60 sTaxelt, pucyHok 63, B), KOpOOYaTYI0 1 MHOTOCEKIIMOHHYIO KOpoOuaryto cuctemsl (10 100 staxeit
U BbIlIe, pucyHOK 63, T, 1, ¢). KommoHoBKka HecyIeil cuctemsl AOKHA 00ECHeunBaTh PAllMOHAIBHYIO
nepeaqy BEPTUKAIBHBIX U TOPH30HTATBHBIX BO3JICHCTBUH (OT BETpa U CCMCMHKH) HA (DyH/TaAMEHT.

25.1.5 Ha sTane mpeanpoeKTHOW MpopabOTKH OCYIIECTBISETCS MOUCK Hambosee 3pPpexTuBHOM
HECYIIeH CUCTEMBI 3JIaHUsI C YYETOM OCOOEHHOCTEH OO0BEMHO-IUIAHWPOBOUYHBIX pelIeHUN 3manus. s
31aHui BbicoTOM Oonee 100 M cienyeT BBINOJIHATH TEXHUKO-3KOHOMHYECKOE CPAaBHEHHE HE MEHEEe JBYX
BAPUAHTOB ISl PA3JIMYHBIX BUJIOB HECYIIIUX CUCTEM.

100 80-I-£9? 1 l
80, 60...90 ! : !
N : : ! I : | |
30...60 i | ! | !
60, | | o | |
: | ' || |
§ 20...46 74 - | ! | |
40 VAN AN ! el y | I
y ' 174N | | !
| 20...30I N A ma - |
20 o | | f | |
] ! i T 17\l [ 1 || |
i :@: l i ] : | |
] | y IPAN(] | [ i 11 | |
0L L LA T A1 LT TP | N
R R A e A e

a) 6) 6) 2 9) e

(MYHKIUPOM YKA3AHBL NJIOCKOCINU BEPMUKANbHYIX CBA3€i)
Pucynok 63 — KOHCTPYKTHBHbBIE CHCTEMbI MHOI03TAXKHLIX H BHICOTHBIX 3JaHHH

25.1.6 Ilpu BeIOOpE KOHCTPYKTUBHOM CHUCTEMBI 3/1aHUS CIEIyEeT PyKOBOJICTBOBATHCS CIIENYIOIIUMHU
IIOJIOKEHUSMU:

a) cO3/1aBaTh CHMMETPUYHBIH IJIaH 3JaHU - HAJIMYUE JBYX WU XOTs Obl OJHON OCH CUMMETPHH;

0) ynpomaTh KOHCTPYKTUBHYIO ()OpMY 3[aHHUS ITyTEM: HUCIOJb30BAaHUSA UYETKOW CTATHUECKOW U
TEOMETPUUECKON CXEMBI; CO3/1aHUsl PEryJIsIpHON (OJHOPOAHOM) €€ CTPYKTYpbl ¢ IPOCTBIMU 3JIEMEHTAMU
U CONPSDKCHUSMH;
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

B) KOHCTPYKTUBHO BBIIACIIATH JJICMCHTHI, BOCIPHUHHUMAIOINIHC TOPHU30HTAJIBHYIO Harpys3Ky (I[J'Ii[
31aHui BeIcOTOM 00see 100 m);
F) KOHICHTPUPOBATh KOHCTPYKIHMHK 3OaHHUA A BOCIPUATUA FOpI/ISOHTaJII)Hoﬁ Harpy3ku nyTem
CO31aHnA BHYTPCHHUX U (I/IJII/I) BHCHIHUX CTBOJIOB UJIN UHBIX CUCTEM CB$I3CI71;
,I[) pacnojaratb 3JIEMCHTBI, BOCIIPHHUMAIOIINE TOPU3OHTAIbHYIO HAarpy3Ky paBHOMEPHO IIO IIaHY
371aHUS;
Wndopmarius 06 n3MEHEHHSX:

Iloonynxkm "e" usmenen c 25 uronsn 2019 2. - UsmeHeHue N 1

CM. rpedbiOywyto pedakuyuro
€) OIpEelelATh PAllMOHAIBHBIN IIar OCHOBHBIX BEPTHKAIbHBIX HECYLIMX 3JIEMEHTOB [KOJIOHH U
(unu) cranexene300€TOHHBIX CTEH|, YUMTHIBAIOIIWNA PaBHOMEPHOE pacHpelelIeHHe Harpy3oK IO IUIaHy
3/1aHUs; CIIENYeT CTPEMHUTBCS K TOMY, UTOOBbI pa30MBKa KOJOHH M OajoK Oblja C OJAMHAKOBBIMU WM
KpaTHBIMU pa3MepaMu;

) TIONEpeYHblEe CEYEHHUs KOJOHH MJIM JJIEMEHTOB >KECTKOM apMmarypbl HpPOEKTHPOBATH C
npuMeHeHHeM (AacOHHOTO W anmpoOMPOBAHHOTO JIMCTOBOTO ITPOKATa M3 M3BECTHBIX M HMCCIIEIOBAHHBIX
cTajneu;

3) pacmonaratb B IUIaHE LEHTP MAacc 3JaHUs TakuM o00pa3oM, YTOOBI MMETh MUHHMAJbHBIA
9KCLUEHTPUCUTET K LIEHTPY KECTKOCTH (pyHIaMEHTa;

u) o0yieryath KOHCTPYKIMHU TEPEKPHITHHA 3a cUeT oOecreueHHs COBMECTHOH pPa0OTHI IUIUT H
CTaJIbHBIX 0aJIOK;

K) CHIKaThb BEpPTHKAJbHBbIE HArpy3KH 3a CUeT MPUMEHEHMsS] COBPEMEHHBIX MaTepHasioB IS
HEePEKPBITHI, IEPEeropo10K, CBETONPO3PAUHBIX U (pacajHbIX KOHCTPYKLUI;

J) WCHOJb30BaTh JIETKME HABECHBIE HApYXHbIE CTEHOBBIE OIrpPa)JeHUs (TIOJIHOCOOPHBIE WIIH
coOMpaemble Ha IUIOMIAAKE U3 FJIEMEHTOB 3aBOJICKOTO U3TOTOBJICHUS).

25.1.7 TloBelllIeHME TPOCTPAHCTBEHHOM KECTKOCTH KOHCTPYKTHBHBIX CHCTEM MHOTOATaKHBIX U
BBICOTHBIX 3/JaHUH ClleAyeT 00ecrieunBaTh MPUMEHEHUEM:

a) pa3BUTHIX B IUIaHE M CHMMETPUYHO pACIOJOKEHHBIX BEPTHKAJIBHBIX CBS3€d U CTBOJIOB
KECTKOCTH;

6) KOpoOYaThIX KOHCTPYKTHBHBIX CHCTEM WM cHcTeM "TpyOa B TpyOe" ¢ 4acTo yCTaHOBJICHHBIMU
CTaJIbHBIMHM KOJIOHHAMH BJI0JIb HAPY KHBIX CTEH 37aHus (U1 31aHuil BeicoToi 6omee 100 m);

B) KOHCTPYKTUBHBIX CHCTEM C PETYJISIPHBIM PACIIONOKEHUEM HECYIINMX KOHCTPYKIMHU B IJIaHE U 110
BBICOTE 37]aHMUS;

I') )KECTKUX Y3JIOBBIX CONPSIKECHUNA MEXTYy HECYIIIMMHU KOHCTPYKIUSIMH;

1) ayTPUTEPHBIX KOHCTPYKIUH.

25.1.8 Haunbonee 3¢p¢heKTUBHO MPOEKTHPOBAHUE AYTPUTEPHBIX KOHCTPYKLUN B YPOBHE BEPXHUX
TEXHUUYECKUX 3Take U (B 3aBUCUMOCTU OT BBICOTHI 3[JaHHsI) CPETHUX TEXHUYECKUX ITaxKeH JUIsl pailoHOB
celicMMYHOCTBIO 6 M MeHee OamoB. s pailoHOB cCTpouTeNnbcTBA CeiiCMUYHOCTBIO 7, 8 M 9 OamioB
HEOOXO0JMMOCTh UCIIOJIb30BAaHUS ayTPUTE€POB U YPOBHHU UX PACIIOIOKEHHSI OIPEEIISIIOTCS pacueTOM.

25.1.9 XapakTepuCTHKHU CTalu Ui OCHOBHBIX HECYIIMX KOHCTPYKIUH, a TakKe MpaBuiia BbIOOpa
MaTepuaioB, ClieyeT MpUHUMATh cornacHo pasgesnam 5 u 6 CIT 16.13330.2017, a cBapHBIX U OONTOBBIX
coenquHeHuil cormacHo pasgeny 14 CII 16.13330.2017. Marepuansl i1 CTaJbHBIX KOHCTPYKLHN
Ha3Ha4yaroT B 3aBUCUMOCTH OT Pyl KOHCTpYKUUi 1o npunoxennto B CII 16.13330.2017, npu 3Tom auis
31aHui BICOTO Oosiee 100 M HOMeEp rpymITbl KOHCTPYKIMH YMEHBIIAIOT HA AMHUILY (IU1s1 rpymi 2-4).

25.1.10 bBonroBble COEOUHEHUS CTAIBHBIX KOHCTPYKIHH (CTBIKM KOJIOHH, OaJloK, Y3JIbI
COIpsDKEHMs Oalika-KOJIOHHA, Oayka-0aika) MPOEKTUPYIOT B BUAE (PUKIMOHHBIX C KOHTPOJIHPYEMBIM
HaTsDKeHHEeM 00aTOB. BoNThI cieayeT mpuHUMATh Kjlacca MPOYHOCTH HE MeHee 8.8 (11 3JjaHui BBICOTOM
6onee 100 m - He menee 10.9) ucnomnenus XJI ¢ raiikamu Kiacca MPOYHOCTH HE MeHee 8 (IS 31aHuit
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

BbicoTOM Oosiee 100 M - He meree 10.9) u maiidbamu.

25.1.11 Marepuasnibl U1 HX pPacyeTHBIE CONPOTUBICHUSA JJIsI CBAapKU CTaJbHBIX KOHCTPYKIIMI
cjeayeT NpUHUMATh B COOTBETCTBUU ¢ npunoxkeHvem I CIT 16.13330.2017.

25.1.12 Ilpu uCnoJib30BaHUM B KOHCTPYKUHMAX 3JaHMM CTald M MaTepUalioB COCIMHEHUM, HE
UMCIOIIMX AaHAJOrOB B COOTBETCTBYMOIMX pasnenax CIM 16.13330, TpeGoBaHuS K HHM CIEAyeT
OTIpeNIeNIATh B paMKaX HAay4YHO-TEXHHYECKOTO COMPOBOXKICHHS NMPOCKTUPOBAHHS 3[JaHUS B COOTBETCTBHUH
¢ TpeboBanusmu [OCT 27751, a Takke ImyTeM pa3pabOTKH TEXHUYECKHUX yCIOBHM.

25.1.13 Uckmouen ¢ 20 ssaBaps 2023 1. - M3meHeHune N 3

Wndopmarius 06 n3MEHEHHSX:

CM. npedbiOywyro pedaKkyuro
25.1.14 Uckmouen ¢ 20 ssaBaps 2023 1. - M3meHeHune N 3

Undopmarust 06 n3MEHEHHSX:

CM. npedbiOywyro pedakyuro

25.2 KoHcTpyupoBaHue OCHOBHBIX HECYIIUX 3JIEMEHTOB

KosonHb1

25.2.1 KonoHHBI - 0JJHA U3 HanboJiee BaXHBIX KOHCTPYKTUBHBIX AJIEMEHTOB BBICOTHOTO 3/IaHUS,
BBIOOp palMOHANBHOM (POPMBI MONEPEUYHOro CEYEeHHUs, pa3pe3ka Ha AJIEMEHTHI 10 BBICOTE U IPOYHE
(aKTOpPBl MOTYT TOJOKHUTEIHHO MOBIUATH HA OOIIYI0 METAITIOEMKOCTh 3[aHUS B IIEJIOM, TIPOCTOTY y3JIOB
OpUMBIKaHUs OaloK, yJ100CTBO M CKOPOCTh M3TOTOBJIIEHUS W MOHTaXka KOHCTpyKuui. Tak kak oOmas
Macca KOJOHH MOXET cocTaBisATh 10 60% oOmeil Mmacchl 37aHMs, OKOHYATENIbHOE pElIeHHE O
KOHCTPYKLIMM  KOJIOHH JIOJDKHO TPUHMMATBCS  IIOCJIE€  BCECTOPOHHErO  aHaju3a  CJeIyHoIuX
KOHCTPYKTUBHBIX H 9KOHOMHUYCCKUX q)aKTOpOB:

a) MUHUMAJIbHBIA PacXo/l CTalld U MUHUMalIbHAs 3aHUMaeMasi TUIOIIa b Ha dTaxe;

0) MUHUMAaJbHAs TPYIOEMKOCTb U3TOTOBIICHHUS;

B) MAaKCHUMaJIbHO BO3MOXKHAs THUNHM3alUsl TOMEPEUHbIX CEUYEeHWH KOJOHH B Mpeaenax
MPOEKTUPYEMOTO 3/IaHHUS;

T') IPOCTHIE Y3JIbI CTBIKOBKHU KOJIOHH I10 BBICOTE, a TAKXKE Y3JIbl N3MEHEHHS TIOTIEPEYHOTO CEUCHUS;

1) IPOCTHIE Y3JIbI PUMBIKAHUS OAJIOK U CBSI3€H K KOJIOHHAM.

25.2.2 Ha pucyHke 64 mpuBeAeHB OCHOBHBIC THUITHMYHBIE TIONMEPEUYHBIE CEUEHUS KOJIOHH
MHOTOSTaXHBIX W BBICOTHBIX 37aHuUi: '"cissOoBoe" cromHoe (a), cocTaBHbIE KopoOuaTweie (0, e€),
JIBYTaBPOBBIE (B, ) U KPECTOBBIC (T, 1), MPOKATHBIE TBYTaBPOBBIE (JI), KOTOPbIE MOTYT OBITH yCHUJICHBI
JIOTIOJTHATEITLHBIMH JINCTAMH.
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Pucynox 64 — Ilonepe4Hbie ceYeHHA KOJIOHH

25.2.3 Pa3mepbl ceuyeHUH KOJIOHH CIEIyeT ONpEeAeNsiaTh IO pe3ysbTaTaM pacdyeToB Kak
OTJIENBHOIO AJIEMEHTA HECYIIEH CUCTEMBI, TAK U B COCTaBE MPOCTPAHCTBEHHOM pAacuETHOM CXEMBI.
Pa3meps! nonepeyHbIx ceYeHU Ha3HAYarOTCs, UCXOs U3 TPeOOBaHUM K UX MPOYHOCTU M YCTOWYMBOCTH,
a Takke, UCXOs U3 TpeOOBaHUMN K )KECTKOCTHU 37JaHMs B 11eJ0M. [ MOKOCTh CTaIbHBIX KOHCTPYKIMH KOJIOHH
He J10JKHa npeBbImath §0.

25.2.4 KoHCTpyKIMHU KOJIOHH MHPOEKTUPYIOT MPOKATHBIMH MJIM COCTaBHBIMU U3 JIUCTa B BHUJE
JIBYTaBpPOB, KOPOOUYATBIX CEUEHUI, KPECTOBBIX WM CIUIOIIHBIX MPSIMOYTOJbHBIX CEUEHHH U3 JIHCTA.
3aMKHYTHIX (KOpoOuYaThIX, B TOM YHCJIE W3 JIBYTaBPOB) M KPECTOBBIX IONEPEYHBIX CEUEHHUH cleayeT
u3beraTh, Kak HanboJiee TPYyI0EMKHX B U3TOTOBJIEHUH, CIIOKHBIX IIPU COOPKE CTHIKOB KOJIOHH I10 BBICOTE,
a TaKKe MPH BBIOJIHEHUHU IPUMbIKAaHUH TOPU30HTAIBHBIX KOHCTPYKIUH.

Wndopmarys 06 n3MEHEHHAX:
Ilynkm 25.2.5 usmenen ¢ 25 urons 2019 e. - smeHeHue N 1

CM. rpedbiOywyto pedakuyuro
25.2.5 IlonepeuHble ceyeHUs! ABYTABPOBBIX KOJIOHH CIIEYET BBHIOMpATh TakuM 00pa3oM, YTOOBI
BHYTPEHHEE PACCTOSHHE MEXJy MOJIKAMU COEIMHSIEMBIX JBYTaBPOB OBLIO OJAMHAKOBBIM IO BCEH BBICOTE
3naHus. KOHCTPYKIIMM MOHTaXKHBIX CTHIKOB ITPOSKTUPYIOT Ha CBapKe MK OonTax (pucyHoK 65).

10.03.2025 Cuctema TAPAHT 242/251


https://internet.garant.ru/document/redirect/72193334/142
https://internet.garant.ru/document/redirect/72193334/142
https://internet.garant.ru/document/redirect/77677645/2525

Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Bapuanm 1 — ceaproii cmuix Bapuanm 2 — 6oamoeou cmuic ¢ narnadxkamu

| I I Bl

Ilo A-A Ilo 5B

A | _

/ \/ | ,\I‘/ MNpoknagka
Taopey T aTal H.  Topeu
thpeaeposath A A thpeseposats

. / o8 A4

‘\ Al A
AT A
ala

\gTbII(OBOﬁ €Bap+HON woD
C Pa3genkon KpoMoK
A A \Qcwu 6onros
\ N

Pucynok 65 — Ilpumepnl HPOeKTHPOBAHKA CTHIKA KOJOHH N0 BBICOTE

25.2.6 JIns KOJIOHH clenyeT NPUHUMATh CTaju:

a) MOBBINIEHHOU U BbIcOKON TpoyHOoCcTH (C390, C440) ni1st HUIPKHUX dTaXei;

0) Hu3KoNerupoBanHble ctanu (C345) 1 cpeiHero ypoBHS 34aHuUS;

B) cTanu o0bIyHOM pouHocTH (C255) it BEpXHUX dTaxel 37aHMUs.

25.2.7 BHYTpM 3aMKHYTBIX COCTAaBHBIX CEYEHHH CIEQyeT IpelyCcMaTpuBaTh pa3MELICHHUE
nuadparm c marom He 6onee 401.

25.2.8 UckmoueH ¢ 20 ssaBaps 2023 r. - M3ameHeHve N 3

Wudopmanust 00 N3MEHEHUSX:

CM. npedbiOywyro pedaKkyuro
25.2.9 UckmoueH ¢ 20 ssaBaps 2023 r. - M3ameHeHve N 3

Wudopmanust 00 N3MEHEHUSX:

CM. npedbiOywyro pedakyuro
25.2.10 Ilpu mNpOEKTHPOBAaHUM CTBHIKOB CTAJIBHBIX KOJIOHH CIIEIYyEeT YYHUTBIBaTh BO3MOXHYIO
IIEPEMEHY 3HAKa IPOAOIBHOIO YCUIINA IIPU JIOKAJIBHOM pa3pyLICHUH KOHCTPYKLHN. YCUINE PaCTSKEHUS
(mpH ero HaJIM4Mu) cielyeT ONpeleATh M0 MpaBUilaM pacdyeTa KOHCTPYKIUI Ha oco0oe coueTaHue Nnpu
YpEe3BbIYANHON CHUTyaluuu. boOJITOBOE WM CBapHOE€ COCAMHEHHE DJIEMEHTOB KOJIOHH CIENyeT
paccuMThIBaTh OTJEJIBHO HA JIBa BUJAA YCIOBHBIX HArpy30K (KpOMe OCHOBHOI'O M OCOOOI0 COYETaHUs):

a) Ha YyCWIHME pacTsHKeHHs, paBHOe 25% CXKHUMAIOLIEr0 YCUIIUS B CTBIKE IPU OCHOBHOM
COUYETaHUU;
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0) Ha MOMEPEeYHyI0 CUIy, PaBHYIO 2% CXKHMMAIOILIET0 YCUIIUSL B CTHIKE NPU OCHOBHOM COYETaHHUU
(HEe3aBUCHMO, BJIOJb O0OEUX IIABHBIX OCEH IMONEPEYHOTO CEUCHHS).
25.2.11 Uckmouen ¢ 20 ssuBaps 2023 1. - U3meHeHne N 3

Wndopmarus 06 H3MEHEHHSX:

CM. rpeodbiOywyto pedakuyuro
25.2.12 Uckmouen ¢ 20 ssuBaps 2023 1. - U3meHeHne N 3

Wndopmarus 06 H3MEHEHHSX:

CM. rpedbiOywyto pedakuyuto
25.2.13 Uckmrouen ¢ 20 ssuBaps 2023 1. - U3meHeHne N 3

Wndopmarus 06 H3MEHEHHSX:

CM. rpedbiOywyto pedakuuro
25.2.14 Uckmouen ¢ 20 suBaps 2023 1. - U3meHeHne N 3

Wupopmarus 06 H3MEHEHHSX:

CM. rpedbiOywyto pedakuyuro
25.2.15 Ilpu npoekTUpoBaHUU OOETOHHPOBAHMS CTAJIbHBIX KOJIOHH JJIs MOBBIIEHUS UX Ipenesna
OTHECTOMKOCTH WJIM JUIsl YBEJIMYEHHUsS HecyIlllel CIIOCOOHOCTH, ClIeAyeT PYyKOBOJCTBOBAThCS IpaBHJIAMU
IIPOEKTUPOBAHUS CTAJIEKEIE300€TOHHBIX KOHCTPYKIIUH.

IlepexpbiTHs

25.2.16 KoHcTpyKIMK NEpEeKphITUI MepelatoT BCI0 HAarpy3Ky OT Beca JioJiel U 000py1oBaHUS Ha
KOJIOHHBI M CTEHBI, a TaKXe CIyXaT Julid Mepelaud TOPU3OHTAJIBHBIX (BETPOBBIX U CEHCMHUYECKHUX)
Harpys3oK Ha CUCTEMbI BEPTUKAJIbHBIX CBSI3€H MM CTEHBI CTBOJIOB. KpOMe TOr0, B YPOBHC Ka)XI0I'0 3TaxKa
HepekpbITHe padoTaeT KakK J>KeCTKUH TUCK M 00ecreyrMBaeT HEM3MEHSIEMOCTbh KOHCTPYKLUMH 37aHUs B
TOPU30HTAJIbHOM HAITPaBJICHHUU.

Wndhopmarus 06 n3MEHEHHSX :
Ilynkm 25.2.17 usmenen ¢ 20 aunsaps 2023 2. - UsmeHeHue N 3

CM. rpedbiOywyto pedakuyuro

25.2.17 MoHoauTHBIE U COOPHBIE MIUTHI MIEPEKPHITHI (B TOM YKCIE 10 HECHEMHOH omnanyOke u3
npoQUIMPOBAHHOTO HACTHIIA) TPH MPOEKTUPOBAHUHU cJeayeT OOBEAMHATH CO CTaJbHBIMU OankaMu
MyTeM YCTAaHOBKHM THOKWUX WJIM JKECTKHX YIOpoB. B ciydyae ecnm Oanka HE paccMaTpuBaeTcs Kak
KOMOMHHMpOBaHHAsI (COBMECTHO paboTaromiasi ¢ jkene300€TOHHBIM MEPEeKPHITHEM), THOKHUE WM KECTKUE
YIOPBI HEOOXOUMO CTaBHTh TOJIBKO JUIsI PACKPEIUICHHUS CTAbHBIX OAJIOK M3 TUIOCKOCTH (TpeOyeMbli mar
pacKperieHus: OnpeeNsieTcss pacCyeTOM CTalbHBIX OaloK Ha YCTOWYMBOCTH B coorBercTBuu ¢ 8.4.5 CII
16.13330.2017), a xkeme300€TOHHOE TEPEKPHITHE CIEAyeT PACCUYUTHIBATH OTAEIBHO OT 0alok
nepekpeITis. B ciydae ecnu Ganmka paccMarpuBaeTcs Kak KOMOWHUPOBAaHHAs, KOHCTPYKIHIO CIEIyeT
pacCUMTHIBaTh KaK CTaJICKEIE300€TOHHYI0 B COOTBETCTBHUU C TpeboBaHmsiMu pasgenos 6 m 8 CII
266.1325800.2016.

25.2.18 CranbHble 0K MEPEKPHITUN MPOSKTUPYIOT U3 MPOKATHBIX ABYTABPOB C MapauIeIbHBIMU
IpaHsMH TIOJIOK WJIM B BHJE CBapHBIX ABYTaBPOB M KOpOOuUaThIX ceueHui. [y yHUUKAMH Takxe
UCTIONIB3YIOT YCUJIEHHYIO MOSICHBIMHU JINCTAMM CBAPHYIO MIIM IPOKATHYIO OalIKy.

25.2.19 Onupanue TUIMTHl TEPEKPBHITHS OCYIICCTBISIIOT Ha BEPXHUH mTosic Oamok (TpH 3TOM
o0ecreynBaeTcsl €ero pacKperjieHue OT NOTEePU YCTOMYMBOCTH) U Ha HWXKHUU nosic 6ainok. [Ipu onupanun
COOpHBIX M MOHOJIUTHBIX KOHCTPYKLMH NEPEeKpbITHM Ha HMXKHMHA Mosic Oajok ciemyer: obecreduBaTh
YCTOMYMBOCTh BEPXHErO CXKATOrO Iosica IyTEM OMOHOJMYMBAHMSI WM YCTAHOBKOM JIOMOJHUTEIBHBIX
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

TOPU30HTAJIBHBIX CBSA3€H B IJIOCKOCTH BEPXHEIO I05CA, WIM YBEIMYEHUEM IONEPEYHOrO CEYCHMS IS
o0ecrieyeHns yCTOWYMBOCTH 0€3 MPOEKTUPOBAHMS JOMOJHUTEIBHBIX MEpONpHATU. banku, Ha HIKHUMA
HOSIC KOTOPBIX IIEPEKPBITHE ONHUPAETCS TOJIBKO C OAHOM CTOPOHBI, CIELYET PACCUMTHIBATH HA KPyYEHHUE C
yaerom TpeboBanuii Cl1 16.13330.

25.2.20 Ha pucyHke 66 mpuBeneHbl BapHaHTBhl pacKIaAKd OajloK Ha SJIEMEHTApHOHN sSYeiKe
NEPEKPBITHS, KOTOpasi o0pa3oBaHa KOJOHHAMM WM KOJOHHaMu W creHamu. lllar Oanok, mo KOTOphIM
YKJIQABIBACTCSI MPOQUINPOBAHHBIN HACTUI MEPEKPHITHS, TOJKEH OBITh COIVIACOBAH CO CIIOCOOHOCTHIO
HACTHJIa HECTH COOCTBEHHBIM Bec OETOHHOW cMecH Ha MOMEHT OeroHupoBaHus. B cimyuae cGopHOro
NEPEKPBITHS IIar OallOK OMpeeNsIeTCss KOHCTPYKIHeW W pa3Mepamu miuT. Kpome Toro, mar 06anmok
JOJI’KEH COTJIACOBBIBATHCS C AYEHKON KOJIOHH U ObITh eMy KpaTHbIM. [Ipu manom miare xosioHH (0KoJo 3
M) palMOHATBHBIM CUUTACTCS NMPUMEHEHUE PACKIAJKU OATOK HEMOCPEACTBEHHO IO OCSM KOJIOHH (a, O,
B). Ilpu mare komoHH 6 M U Oojee palMOHAIBHON CUMTAETCS CXEeMa C IJIABHBIMU OallkaMH BJOJb
KOPOTKOM CTOPOHBI siueek (T). PacmonokeHne BTOPOCTENEHHBIX OAJIOK B/IOJb KOPOTKOM CTOPOHBI SIMEUKH
(0, B, €) cuuTaeTcs HEpalMOHAIbHBIM C TOYKM 3PEHHUS MATEPUATOEMKOCTH W YBEJIMYEHHUS YHCIa
CTBIKOBBIX y3JI0B. TeM He MeHee, €ro MOXXHO NPUMEHSTh, €CJIM MPEICTABICHHBIC BBIIIEC BaPUAHTHI
Heresnecooopasubl. Kaxyro KOMOHHY pacKperuisiioT OalkaMu B JIBYX IUIOCKOCTSX M pa3MelaloT Oaiku
000uX HarpaBJeHU# MO ocsiM KOJOoHH. Jyia Oonbiux mnposietoB (0T 9 10 20 M) UCMONB3YIOTCS CXEMBI C
BTOPOCTETICHHBIMH OallkaMu JABYX ypoBHed (4, e). [laHHble BapuaHThl HMEIOT HAUOONBIIYIO IO
CPaBHEHUIO C IPYTUMU MAaTEPUATIOEMKOCTh U CTPOUTEIbHYIO BHICOTY.

g ) 9 ) 2) ) ) 3 e)
| ¢ [ i [ R4
I—I I——I T I I—Lﬁ—l—:' I—I-I~T i i i ; {
s /2
- <2 2
| 41 Alzl b
7 . Al
i——Ff I——I T S ¢ I I—>—T
i [ i I t 111 t l71 1 —t'll

! — rnaenas 6anka, 2 — BropocTeneHHas 6anka (nporou), 3 — 6anka HacTuna
Pucynox 66 — BapuaHTbl pack.IaJKH 020K NePEKPLITHH

25.2.21 Tlpu mpoeKTUpPOBaHUM MEPEKPBHITUN C HCIIOJIIb30BAHUEM COOPHBIX KEJI€300€TOHHBIX IIIUT
clieflyeT o0ecrneyrBaTh UX COBMECTHOCTb paOOThI MyTEM: YCTAHOBKHM CTAJIbHBIX KPECTOBBIX CBSI3€H MEXKIY
yIJaMH CMEXHBIX IUIUT, OETOHHMPOBAHUEM IIMOHOK MEXAY OOKOBBIMH TOPLAMU IUIMT, HMEIOIINX
CrelMalbHbIe YIITyOIeHHUS.

Wudopmanust 00 N3MEHEHUSX:
Ilynkm 25.2.22 usmenen c 20 ansaps 2023 2. - UsmeHeHue N 3

CM. npedbiOywyro pedakyuro

25.2.22 ]Ina mepekphITUH C HEChbEMHOW ONMaxyOKOW W3 CTaJbHOTO JIUCTAa CIEAyeT MPUMEHSTb
npoduiIN, UMEIIINe KOHCTPYKTUBHBIE 3JIEMEHTHI - BBIIITAMIIOBKU ISl YBEITUYEHHUS CTENEHU CLETIICHUs
MeTaula ¢ OeToHOM WM 0e3 BBINTAMIOBOK. /{1 M3rOTOBIECHUS NpodmiIel CTaJbHOrO HacTUIA
NEPEeKpBITUl ¢ HEChEMHOH onamyOKoil cieqyeT MNPUMEHATh PYJOHHYIO CTalb I XOJIOJHOTO
npodmmpoBanus o FOCT 14918. Tonumna cranu st npoduieit - ot 0,7 1o 1,5 MM, penen TekyuecTu
ctanu - ot 230 10 350 H/MM 2 Ipu OTHOCHTEIBHOM yIJIHHEHHH - OT 16% 10 22%. Pacyer mepekpsITHii ¢
BBIIITAMIIOBKAMH  CJIIELYEeT  BBIIOJHATH B COOTBETCTBUM C  IPAaBHIAaMH  NPOCKTUPOBAHUSA
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

CTaJIeXKeJIe300€TOHHBIX KOHCTPYKLHUH.
BepTukaljibHble CBSI3M U ayTpUrepbl

25.2.23 Bo3MmokHBIE KOH(PUTYpAIIMU CBsI3el Ha BEPTUKAIBHBIX IUIOCKOCTSAX 3JaHU MMOKa3aHbl Ha
pucyHke 67. X KoH}UTrypanuss HUYEM HE OTpaHWYeHa, HO MO BBICOTE 3JIaHUS CBS3M HE JIOJIKHBI
IPEpBIBaTbCSl U UMETh TOPU3OHTAIBHBIA IEPEX0] HAa APYroil psa KOJOHH, KakK IOKa3aHOo Ha 3-M U 4-M
3CKM3ax puUcyHka 67. Hecymue cucremMbl ¢ BHEIIHUMH KOpoOkamM (000JI04KaMu) BKJIIOYAIOT B paboTy
CBSI3€BOM CHCTEMBI BEPTHKAJIbHBIC M TOPU30HTAIBHBIC 3JIEMEHTHI (5-M 3CKU3) WM BOOOIE HMCKIIOYAIOT
UCIIONIb30BaHNE pureiaed W KoJoHH (6-i1 3cku3). CxeMbl HIKHEro psga pUCYyHKAa 67 BICKYT
NPOCKTHPOBAHUE CIIOKHBIX Y3JIOB MPOCTPAHCTBEHHBIX KOHCTPYKLIMH M HECTaHIAPTHYIO (pOpMY OKOHHBIX
npoemoB. Ha pucyHke 68 mnpuBeaeHo pa3HooOpa3ue BO3MOXKHBIX (DOPM BEpTHUKAIbHBIX CBs3€il.
OcHOBHasl CJI0KHOCTb ITPH KOMIIOHOBKE CBSI3€H - y4eT HaJIW4us IPOEMOB B BEPTUKAJIBHBIX IJIOCKOCTAX. B
HEKOTOPBIX CIy4yasX HCIOJIb3YIOT CBSI3M C KCLEHTPUYHBIM KpEIUICHHUEM K pUrento (pUCyHOK 68, B, 1),
OJIHAKO TpU YBEIUYEHUU J>KECTKOCTH PHUIEis JKECTKOCTb TAaKOM SYEHKU CBSA3H, NPAKTUYECKU, paBHA
YKECTKOCTHU CBS3€M C MOJHBIMU TpeyroibHUKamMu. [Ipyu ncrosnb30BaHUU CXEMBI 1T (PUCYHOK 68) 371€MEHTHI
CBsi3el U3ruOar0T KOJIOHHBI, YTO CKa3bIBAETCS HA MOBBIIIEHUH UX METAJTIOEMKOCTH.
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Pucynok 67 — Kondpurypauusa csascH Ha
BePTHKAJBHBIX IUI0cKocTaX (popma JI-
o0pa3HbIX CBA3EH NMOKA3aHA YCIOBHO)
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Csopn npasun CIT 294.1325800.2017 "KoucTpyxuuu cranbhsle. [IpaBuna npoektupoBaHus" (yTB. IPUKA30M. ..

Pucynok 68 — ®opMBI BEPTHKAJILNLIX CBA3CH
MHOI03TAXHBIX H BBICOTHBIX 3TaHUH

Wndopmarus 06 H3MEHEHHSX:

Ilynkm 25.2.24 usmenen ¢ 25 urona 2019 e. - UsmernerHue N 1
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

CM. rpedbiOywyto pedakuyuto

25.2.24 JIns 3manmii BeicoToir Oosiee 100 M (ot 30 sTakedt W BHIIIE), B KOTOPHIX pallMOHAIBHO
NPUMEHSTh  ayTPUTEpHBIE  KOHCTPYKIMH,  CIIEAYyeT  PYKOBOJACTBOBAThCA  PEKOMEHJIAIUSMHU,
NpPUBEJCHHBIME HUXke. [1o 3CcTeTHYecKHMM COOOpa)KCHUSM PACIONIOKEHHE ayTPUTEPHBIX KOHCTPYKIIMA
paIMOHATBFHO COBMEIIATh C TEXHHYECKUMU dTaXaMH. AyTpHUrep - CUCTEMa NEPEeKPEIINBAIOIINXCS epM H
OTOSIChIBAIONICH (epMBbI MO HAPY>KHBIM KOJIOHHAM W BEPTUKAIBHBIX CBS3€H, COCAMHSIOMMX (epMy C
[EHTPaJIbHBIM CTBOJIOM (CTBOJIaMH). Takyke ayTpurep MOXET ObITh WCIIOJB30BaH JUISI MU3MEHEHUs Iara
BHYTPCHHUX WJIM HAPY>KHBIX KOJIOHH.

25.2.25 Ilpu ycTpoOHCTBE OJIHOTO ayTPHUTEpa, €ro palluoOHAIBLHOE MOJIOKEHUE 3aBUCUT OT BBICOTHI
3MaHusl U ompenensercs Ha paccrosHuu (5/6...13/14) H ot ypoBHs Bepxa ¢yHmameHTa. PacmonoxeHue
BTOPOTO ayTpHUIrepa B HEMOCPEICTBEHHOW OJIM30CTH OT MEPBOTO (HA CMEKHOM YpPOBHE) TAeT 3aMETHOE
YMEHBIIEHNE TOPU3OHTAIBHBIX NepeMelleHuil Bepxa 31aHud. [[ns HeBbicokux 3aaHuil BbicoTor 40...50
srasked (160...200 M) W MeHbIlE, BBIFOJHEE YBEIMYMBATH MOMEHT HWHEPLUU SApa >KECTKOCTH, YEM
YCTaHABIIMBATh CIOXKHYIO CHUCTeMy ayTpurepoB. Jns 3manuii BbicoTOl 65...80 »3Taskeil BMECTO IBYX
ayTPUTEPOB, PACIOJIOKCHHBIX HAa Pa3HBIX YPOBHIX, II€IECO00pPa3HO MCIOIB30BATh JIBYXATa)KHBIC
ayTpurepsl (B T.4. uig 3)(PEeKTUBHOTO CHIKEHUS Tepuoja nepBoil popmbl coOCTBEHHBIX KosebaHuit). B
cilydae, KOTJla Ha HIDKHUX JSTaKax 3JaHus JJIsi M3MEHEHUWs Iara KOJOHH OOCTpPOWKH HeoOXoauma
omosichIBaromiasi ¢epma, He CIeNyeT CBS3BIBATh €€ C SAPOM KECTKOCTU BEPTUKAJIbHBIMU CBSI3MH, TaK
KaK TIPH HE3HAYUTEIHHOM YBEIIMYCHUU KECTKOCTU 3aHHS, YBEIMYMUBACTCS TPYIOEMKOCTH YCTPOHCTBA
JTaHHOW KOHCTPYKIMH. Takke yCTaHOBJIEHO, YTO ayTPUTE€pPHbIE KOHCTPYKIIMHM HE BIUSAIOT Ha YCKOPEHUS
OTKJIOHEHWH BepXa 3[aHUN OT IWHAMHUYECKOTO JICWCTBHS BETPa, KOTOPBIC MOYKHO IOHH3UThH ITyTEM
YBEJIMYEHUS )KECTKOCTH SI/Ipa WIIM UHBIMUA KOHCTPYKTUBHBIMH MEPOTIPUATHIMHU.

25.2.26 Haubonee pallioHaJIbHOE PacIOJIOKEHHE BEPTHKAJIBHBIX CBSI3e€H ayTpurepa, Korja OHH
pacIoyiokeHbl paBHOMEPHO TIO TUIaHY 37aHWs, TO €CTh MX IIar Mo BCEMYy NEpUMETPY 3[aHus MPUMEPHO
onuHakoB. He crenyer NpUMEHSATh CXeMbl, IPU KOTOPHIX BEPTUKAJIbHBIE CBSI3M YCTAHOBIJIEHBI TOJIBKO IO
JUIMHHON CTOpOHE 37]aHMsl, @ OCOOCHHO - TOJIbKO MO KOPOTKOHM. PannoHanbHON (opMoil BepTHKaIbHON
CBSI3U C TOYKU 3PEHHUs pACHpEeAeNCHUS YCHIMH B KOHCTPYKLMHU ayTpUTepa U HIKENeKalUX 3Taxen
SIBIISICTCS. HUCXOMSIIUI OT CTBOJIA )KECTKOCTH K KOJIOHHaM OOCTPOMKH PacKkoCc C COOTHOIIEHHEM CTOPOH
Ba/Ha=1,75 (rme Ba - mmpuHa BepTHKalIbHOIl CBs3M, Ha - BBICOTA BEepPTUKAIbHOW CBs3W). It
oOJIerdyeHus] KOHCTPYHPOBAaHUS Y3JIOB, HPUKPEIUIEHHE packoca K KOJOHHAM OOCTpOWKM cClexyeT
BBIMOJIHATh IIAPHUPHBIM, @ K SJIpY - XKECTKMM, a BMECTO OIOsiChIBaroIiel (epMbl - YyBEIMYUBATh
KECTKOCTH Ha BCIO BBICOTY 3JaHHA TOJIBKO TeX KOJOHH, KOTOpBIE pAacIOJIOKEHBl B IIOCKOCTH
BEPTUKAJBbHBIX CBA3EH; JeNnaTh pa3pbiBbl B peEIIETKE OIMOsCHIBAIONIeH (epMbl, TO €CTb, PAaCKOCHI
OTIOSICHIBAIOMIEH (EPMBI CIIEyeT pacrojiaraTh TOJBKO B HETMIOCPEACTBEHHOW OJIM30CTH OT BEPTUKAIBHBIX
CBSI3CH.

25.2.27 Ecnu BBICOTa TEXHHYECKOIO ATa)Ka, HA KOTOPOM TPEAIOIaraeTcsl pa3MelieHue ayTpurepa
MeHee 4 M, TIpH MPOCKTUPOBAHWU Hambosee yaoO0eH BapuaHT ¢ Tep(opUpoBaHHONM OanKoi-CTEHKON
BBICOTOM, PAaBHOM BBICOTE ATa)ka WM Oe3packocHoM dhepmoit Bupenaens.

25.2.28 BcneactBue TOro, UTO AayTPUTEpPHBIE OTaXKW PACIOJAraroTCsl  COIVIACOBAHHO C
TEXHUYECKHMH, CJEeAyeT YyCTpauBaThb ayTpUrepbl Ha BEPXHEM OJOTaXe W B CEpeIuHEe 3/aHuf.
PannonanbHas KOHCTPYKTHBHAsI CX€Ma, KOTJa ayTpUIep, PACIOIOXKEHHBIA B CPEAHEH 4acTu 3/1aHus U
UMEIOUINI  He3HAYMTeNbHOE BJIUSHHE Ha JKECTKOCTb BCEH KOHCTPYKLUMH 3JaHHs, HE HUMeEeT
onosichiBatomiel ¢epMbl, a Bce €ro y3ubl - IMapHUpHble. OTCYTCTBHE OMOSCHIBAIOIIEH (epMBbI
KOMIICHCUPYETCSl TIOBBIIIEHHOW JXECTKOCTBIO KOJIOHH Ha BCIO BBICOTY 3IaHMs, DPACIONOXCHHBIX B
IUIOCKOCTH BEPTHUKAJIBHBIX CBsI3ed ayTpurepa. BepxHuil ayTpurep cieyeT BBIIOJHATH IO CXEME, MpHU
KOTOPOH BCE Yy37bl KPEIUICHHs] BEPTHKAJIBHBIX CBS3€H K SAApPY JKECTKOCTH M OHOSACHIBAIOLICH (epMbl
JKECTKHUE, a KPEIUIEHNE BEPTUKAJIBHBIX CBA3EH K KOJIOHHAM IEpUMETpa - MapHUpHOe. Takas KOMIIOHOBKa
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

CYILIECTBEHHO OO0JIEr4aeT MOHTaX METAINTMYECKHX KOHCTPYKIHI, IO CPaBHEHHIO CO CXEMOi, B KOTOpOi
o0a ayTpurepa HMMEIOT OMNOACHIBAIONIYI0O (epMy M OOJBIIOE YHUCIO >KECTKUX Y3J0B (pa3HHMLA B

rOpM30HTANBHBIX MepeMENeHUaX BepXa 3[4aHUil MekIy IBYMsS CXEMaMU COCTaBiseT MeHee 1%, a B
YCKOPEHHMSIX - 0KosIo 1,5 Mm/c 2).

25.3 Pacuer

25.3.1 Pacuer cTajabHbIX KOHCTPYKIMA MHOTO3TAKHBIX U BBICOTHBIX 3JIJaHUM CJIEAYET BBIIOIHATH
10 IPOCTPAHCTBEHHOM pacdyeTHOM cxeme ¢ yuetoM pasgena 4 CII 16.13330.2017.

25.3.2 Pacyer 1o nepBoi ¥ BTOPOW TpyIIiaM MPEAEIbHBIX COCTOSHUN CTaIbHBIX KOHCTPYKLUUH, UX
COEIMHEHUH CclieyeT BBINOIHATH B cooTBeTCcTBUU ¢ Cl1 16.13330.

25.3.3 Pacuer Ha yCTOMYMBOCTH (OPMBI M TIOJIOKEHHUS BBIINOIHSIIOT Ha JACHCTBHE PaCUETHBIX
MIOCTOSIHHBIX, [UTUTEIIBHBIX U KPATKOBPEMEHHBIX HArPy30K.

JIJist BBICOTHBIX 3JIJaHUH CO CTAbHBIM KapKacoM KO3 QHUIIMEHT 3amaca Mo YCTOWYHUBOCTH (HOPMBI
IIOJKEH OBITH HEe MeHee 1,3.

25.3.4 Kak mokazano B 7.1.8, yuuThIBaeMBbIi TpH pacueTe MEHTPAJbHO CHXKATHIX KOJOHH

koo duipent P, ciaydaiHbI SKCIECHTPUCHTET €h HE YYUTHIBACT B IOJHOW Mepe KOHCTPYKTHBHBIE
OCOOEHHOCTH MHOTO3TaXXHBIX M BBICOTHBIX 3JaHHil. Kpome TOro, KOJOHHBI HUKHUX OSTaXKEH HMEIOT

MaJIyI0 YCJIOBHYIO THOKOCTh, U 3HaueHue Koddduimenra P npubmmxaercs k 1,0. K HecoBepieHcTBaM,
XapaKTEPHBIM JIJIs1 KOJIOHH MHOT'O3TaXKHBIX U BBICOTHBIX 3JIaHUN, OTHOCSATCS:

a) OTKJIOHEHHE OCeM BCPXHCI'O0 U HUKHCTO CEUYEHHI DPJIE€MEHTa OT CTPOUTCIIBHBIX ocen 3aHus, B

pe3ynbpTare KOTOPOTO OTHPABOYHBIA AJEMEHT pacrojaraeTcs TOoJ  yIioM O  orsocurensHO
BEPTHUKAIBHOM ocH (pucyHok 69, a, 0);

0) HETOYHOE (PKCIIEHTPUYHOE) COBMEIIEHHUE OMOPHBIX CEYEHUM CMEKHBIX DJIEMEHTOB KOJIOHH &
(pucyHok 69, B, 1);

B) HEIUIOTHOE TNpWJIETaHWe (Ppe3epOBaHHBIX TOPIIOB B CTHIKE W 3AIOJIHEHUE HMX IOIKJIAIKAMH
(pucyHok 69, 1).
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Pucynox 69 — IlorpemHocTH, BO3HHKAIOIHE MPH MOHTAKe KOJOHH MHOTO3TAKHBIX 3AaHHH

25.3.5 Jlns MacCHUBHBIX KOJIOHH BBICOTHBIX 3JaHUM 3HAUYCHUS HANPSIKEHUM, OMpPEACICHHBIE C
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Cson npasuit CIT 294.1325800.2017 "Konctpykuuu cranshsie. [IpaBuna npoektupoBanus” (yTB. IPUKA30M. ..

Y4E€TOM BCEX HECOBEpIICHCTB (cM. 25.3.4, a, 6), mpucynux mog00HOr0 BHIa KOHCTPYKIIUSAM, ITPEBHIIIAIOT
no 7,2% wanpspkeHus, onpeneieHHbie B cootBercTBuM ¢ CI 16.13330. g oGecriedeHus: MpOYHOCTH
KOJIOHH 37aHuii BbicoToi OGonee 100 M u g Gojiee MOJHOTO y4eTa BIUSHHUS BCEX HECOBEPILEHCTB Ha
HaANPSOKEHHO-/IE(DOPMUPOBAHHOE COCTOSTHUE KOJIOHH, HEOOXOAMMO YBEIMYMBATH BHYTPCHHHUE YCWIIHS B
KOJIOHHAX B MECTax pacHoJIOKEHHS CTHIKOB OTHPABOYHBIX DJIEMEHTOB (M3ruOarolne MOMEHTHl U
MOTIEPEUHbIE CHJIBI) Ha CIICTYIOIIUE BETUUUHBL:

M=a mN+b m, Q=agN+b o, (214)

rae M u Q - AONOTHUTENBHBIA U3THOAIOIINI MOMEHT U TTOTIEpPEYHast CHUJIa B CTHIKE;
N - mpomonbHast cujia B ypOBHE CThIKa OT OCHOBHOT'O COUETaHUS HArpy30K;

awm, bwm, ag, bg - K03bduLKMEHTDI I BEIYKCICHUS COOTBETCTBYIOMIMX YCUIIUM, TPUHUMAEMBIC 110

pe3yabpTaTaM CTaTUCTUYECKOTO aHan3a CIyYalHBIX BEJIMYMH OTKJIOHEHUN B COOTBETCTBHH C Tabauuein
63.

Taoauma 63
[Torrepeunoe Ycunue, kHm, kH am, ag bwm, bo
ceuCHIe CunoBas IIOCKOCTh
JIByTaBpoBOE ITnockocte El max M 0,007, -8,92,
Q 0,006 -20,06
ITnockocts El min M 0,008, -9,46,
Q 0,001 -2,31
Kopo6uaroe JIrobas M 0,014, -37,15,
Q 0,002 59,01
25.3.6 UckmoueH ¢ 20 ssBaps 2023 r. - M3meHeHve N 3

Wndhopmarus 06 n3MEHEHHSX :

CM. rpedbiOywyto pedakuyuro

bubanorpadgus

[1] depepanbhbiii 3akoH ot 30 gekabps 2009 roma N 384-03 "TexHHUECKUI pErJIaMEHT O
0€30I1aCHOCTH 3JIaHUH U COOpYXKEeHU"

[2] OCT 36-122-85 KoOHCTpYKIMH CTpPOUTEIbHbIC CTalbHble. MOHTaXXHBIE COCIUHEHUS Ha
mro6emnsax. OOmme TpedoBaHUs

[3] CTO 57398459-18-2006 (CTII/TIII/18) IIpodmmu cTambHBIE JUCTOBBIE THYTBIC IS
CTPOMTENBCTBA

[4] OCT 34 13.016-88 bontel camonapeszatonue. KoHcTpykuus u pasmepbl. TexHuueckue
TpeOoBaHUS
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