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«CHall II-23-81* CTansAbIe KOHCTPYRKUHEY

B cootsercruE ¢ [lpapuinamy paspaboTkH, yTBep)KHEeHHS, OIyOMHKOBaHHA,
¥3IMEHeHHS H OTMEHHM CBOJOB TDPABWN, YTBEDKJCHHEIMH IIOCTAHOBICHHMEM
Ilpasutenscrea Poccmiickoii ®expepammu or 1 moma 2016 r. N 624,
mopmysktoM 5.2.9 nyakta 5 Ilomowenms o MuHHCTEpCTBE CTPOHTENLCTEA
M KWTHOHO-KOMMYHANBHOTO xo3aiicTBa Poccmifckoit Mepepariny, yTEEepKACHHOTO
nocragosnenweM Ilpapurenscrsa Poccuiickol Qepepanpn oT 18 mosbpsa 2013 r.
Ne 1038, mymxrom 113 Ilnana pa3paGoTkum ¥ yTBep)KASHWA CBOLOB Hpasmil
¥ aKTyajH3alM{ paHee YTBEPXKHEHHEIX CTPOWTSABHBIX HOPM H TpaBHI, CBOJAOB
npaeun Ha 2016 r. ¥ mnaHoBei mepuox Ao 2017 r., yTBEPHAEHHOTO HPHKA30M
MusncrepcTBa  CTPOMTENLCTBA W O KHIMIMHO-KOMMYHTBHOTO  X03aicTha
Poccuiickoii ®enepanuy ot 3 Mapra 2016 . Ne 128/mp, npA ka3 biBa 10

1. VTBepnuTh U BBeCTH B HEHCTBHC uepes 6 MecsAleB CO OHA H3JaHHA
HacToMmero npukesa nNpwiaraemeri CIT  16.13330.2017 «CHuIl II-23-81*
CrantHbie KOHCTPYKIHIY,

2.  C momenTta seefennn B geiicrsue CIT 16.13330.2017 «CHunlT I1-23-81%
CrameHpie  KOHCTPYKIMMY® — NPH3HeTR HE  HONVISKAMMM  NPHMEHEHIIO
CIT 16.13330.2011 «CHmulIT TI-23-81* CrancHble KOHCTPYKUHHY, YTBEDKASHHLIN
IpHMKa3oM MHUHHCTEPCTBA PErHORANBHOTO pasBHTHMA Poceumiicko#t Penepanmy
ot 27 nexabpa 2010 r. Ne 791, sa ucwmovenwem mymxroB CIT 16.13330.2011
«CHull II-23-81* CransHele KOHCTPYKIHM», BKHO4YeHHBIX B [lepegens
HalHOHAIBHBIX CTAHAAPTOBR M CBOAOB MpaBHN (MacTell TAKHMX CTRHARPTOB M CBOUOB
OpaBHN), B pe3yNsTaTe MNPHMEHEHMA KOTODHIX Ha o00A3aTENEHOM OCHOBE
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obecneunsastea cobmopenne Tpebosanuit PepepansHoro 3axoHa «TexHHMecKkHit
perimaMeHT o Ge30macHOCTH  3haHHl H  COOPYXCHUID»,  YTBEPXACHHEHIA
nocraHopnenueM Ilpaeutenscera Poccniickolt ®epepamuu otT 26 aexabpsa 2014 r.
Ne 1521 (nanmee - IlepedeHs), A0 BHECEHMs COOTBETCTBYIONIMX H3MEHEHHH
B [Tepeyens.

3.  [enaprameHTy rpajOCTPOHTENBHOH MEATENBHOCTH H ApXHICKTYPH
B TeueHHe 15 amedl co mEA H3AHHA IpHKA3a HANPABUTE YTBEPHKACHHEIA
CIT 16.13330.2017 «CHull II-23-81* Cranpusie KOHCTPYKIH» H& PErHiCcTpanio
B HaOHOHAIBHENH oprad Poccuiickoit ®enepanmu no cranjapTa3anmy.

4, JlemapraMeHTy TIpajiOCTPOMUTENBHOH HEATENEHOCTH H  ApXMTEKTYPHL
obecnevnts omyGaukopaHHe Ha o¢uuMansHoM caifre MuHerpos Poccrn
B HAGOpMaHOHHO-TENeKOMMYHHKAIMOHHOH  cetH  «lmTepHeTy  TexcTa
yrBepxgensoro CII 16.13330.2017 «CHull II-23-81* CrancHele KOHCTPYKLIHHEY
B ANeKTpOHHO-uH(poBoi dopMe B Tevenne 10 gueli co AHA permcIpalyy cBoia
TIPaBAJ HalKOHANEHEM opraioM Poccuitckoit Qenepanun mo craniapTH3aMH,

5. KoHrponk 3a HCHONHEHWEM HacTOAMIErO IIPHKAa3a  BO3NOXUTE
Ha 3aMecTHTeNd MHHHCTPA CTPOHTENBCTBA W YKHIHITHO-KOMMYHANBHOTO X03AHCTBa
Poccutickoit Gegepaunu X 1, Masnusaposa.

H.o. Munuctpa §J Crasuxuit
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CIT 16.13330.2017

MpegucnoBue

CeeneHus 0 CBOAS Npasun
1 UCNONHUTENM — AQ «HWU «Crpowrensereon — LIHUACK um. B.A. Kyuepenko, MICY, CMNGrACY

2 BHECEH TexsuueckiM KOMWTETOM no cTaHaapmusaumn TK 465 «CrpourenseTao

3 NMOArOTORINEH « yraepwaeHuio [lenapraMeHToM rpagocTpouTenbHOR ASATENLHOCTH U apXVTEKTYRb!
MuHicTepcTEa CTPOMTENECTEA M AGAUTMLLHO-KOMMyHankHoro xoaafictea Poccouniickoit Pegepaumy (MUHCTpOi

Paccum)
4 YTBEPHAEH npukasom  MWHUCTEPCTBA CTPOMTENLCTEBA M KMAMILHO-KOMMYHANLHOTO XO03AWCTEA

Poccuiickoil depepauuu ot 27 deepanr 2017 r, Ne 126/np » ereAcH b feiicTeue ¢ 28 asrycra 2017 1.

5 BAPEMCTPUPOBAH degepantHeimM areHTCTEOM 0 TEXHUUECKOMY PErYIMPOBAHUIO U METPOnommn
(Pocerannapr). Mepecmotp CI 16.13330.2011 «CHull 1-23-81* CranbHbie KOHCTPYKLMMY

8 cnyqwae nepecmompa (SaMeHsl) unu OMMEHL! HACIMOAWeso €e0da npasuil CoOImeememayioues
yeedomnenue Gylem onybriuxosaHo & yemaHoenmeHHoM nopadke. Coomeememeylolas uxdopMauus,
yeedOMNEHUE U IMEKCML! PaMEWaIomen make e uHthopMauuoxHoll cucmeme oblleao MoML308aHUA — Ha
odiuyuansHoM calime pa3patomuuxa (Muncmpol Pocout) ¢ cemu Mnmeprem

© MuMcTpoil Pocouss, 2017

Hacroaluuin HOPMATHEHLIE JOKYMEHT He MoxeT Obifh NOAHOCTLIO WAW YaCTMUHO EOCTPOMIBEAGH. TUPaXKpOREH M
PRCHPOCTPAHEN B KauecTe OQUUMSABLHOND WINAHMA H8 TeppuTopu Poccuiickod degepauun Ge3 padpeiiesus MuHcTpoA
Paccun

5 HABOP

I




CII 16.13330.2017

Coaepxanue

1 OONaCTE NPAMEHCHAR. . evvvrreenncnrrecncnennness ereemresrereteretieseTetnreseerens
2 HOpMATHBHEIE CCBUTKH. . +xxvvvensrssss Cerrereesactennatseertsinerians
3 TepMHHEI M OIDEHETEHM 1.uvcuvssnsrrsrrsssnesssssessassnsmranssarcensruseannanenns .
4 O6IIME TOMOMKEHI. .. +evveenernnrennennrrmnsencennsernnees
4.1 OcHoBHEIE TpeGoRAHEA K KOHCTPYKIHIM.
4.2 OcHoBHEIE pacyeTHEE TpeSORAHHA. ... ... erres it et e ea e
4.3 Vy&r HazHayeHus ¥ YCIOBHIT pAGOTEI KOHCTPYKOHH. . ............. e [OTOT
5 MaTepHansl A KOHCTPYKIAH H COSTEHERRM - ... vivnrenrnaneans
6 Pac4eTHBIC XaPaKTEPHCTHKY MATEPHANIOR H COSRHHEHHE ....vuvvvnieianiencnnnans T
7 Pacger 51eMERTOB CTAIGHEX KOHCTPYKIUI TIPH HEHTPANLHOM PacTAXEHAY B
(006213 - R,
7.1 Pac4&r 3NeMEHTOB CIUIOMIHOTO CEUEHHA vvvvvrvrrsrarnnrnnreirareiriresneressnns
7.2 Pacu€T 371€MEHTOR CKBOZHOTO CETEHHM. .. evuiusuesssesesrorssmarnamensnmnnmncnmasernnes
7.3 IlpoBepxa ycTOHIHBOCTH CTEHOK H HOACHBIX JIHCTOR ueHTpaJILHo CHATEIX
BIEMEHTOR CIITONTHOTO CETCHHM ... ouiitecrtvnscastssrsscssnsnsronccnnsnsnenansnnsnn reesranns
8 PacueT 2lEMEHTOR CTANBHBIX KOHCTPYKINUH HPH B3THOE ..vvivvieiverininnnninanas
8.1 ObImpe TONOKEHHESA PACTETA - .enveenernnrennees e rae et a e enaaas
8.2 Pacu&r na npowHOCT: M3rH6aeMEIX S]IeMEHTOB CIVIOMHOIO CeHeH . ..o v
8.3 Pacuér Ha mpourOoCTS 6alioK KPAHOBLIX NTYTeH CIIOMIEOTO CEYEHHE ovvvvvrrerenrnenes
8.4 Pacuér Ha 0Bmyio yeToiauBoCTs H3rHGASMBIX 2JICMEHTOB CIUIOMIHOTO CEHeHHA. ...
8.5 IIpoeepxa YCTOUYMBOCTH CTEHOK H HOACHBIX JIMCTOR H3rRGaeMBIX DIIEMEHTOB

Ry

CIUTOLIHOTO CEHEHMA 1uveerrnrnnnrenrunrenrnnsnssmnrnnns Cerrerse et
8.6 PacqET OMOPHEIX TIITHT. +vvvvaverreesnrenmamamemncnensarens Crereteteesrnrrasanannannaans
9 PacueT 3IeMEHTOB CTaJIbHBIX KOHCTPYKIHNI NPH NeHCTBEA IPOAOABHOMH CHITE!
T 73y 1) N et e aearaens
9.1 Pacs€r Ha IPOYHOCTH MEMEHTOR CIJIOIMHOIO CEIEHHAA ..o vvvuvnn
9.2 Pacuér Ha YCTOHIHBOCTS ACMEHTOB CINIOIHONC CedeHHs
9.3 Pacuér Ba yCTONIHBOCTE 3HEMEHTOB CKBOZHOT'O CEHEHHS veertesrenes
9.4 IIpoBepKa yCTONIHBOCTH CTCHOK H IOACOB .. vvvsvernrensees reerarenes
10 PacueTHSIE AMHEI 1 NpENCHBHBIC THOKOCTH EMEHTOB CTANBHEIX KQHCprKHﬁﬁ
10.1 Pacg€THbIE JIHHEI 2IEMEHTOB IHIOCKHX depM # cBA3e ... Chereeresiirirasraraanae
10.2 PacqéTHEle JUIMHEBI 3lIEMEHTOB NPOCTPAHCTREHHERIX PEMETIATEIX KOHCTPYKIHH,
B TOM GHCHE, CTPYKTYPHEIK. .. cstureraarnnrnerereacsensisssees
10.3 PacuéTHBIE MIHHEL KOJOHH (CTOEK) .
10.4 TpenebBEIe THOKOCTH JMEMEHTOB .. ivvvvsieriersessessesnnsansnnannes
11 Pacuer THCTOBBIX KOHCTPYKIHAH . ..ouviiiiiiiniii i ran e s cscmc e eaaes
11.1 PacuéT HA IPOTHOCTE +voveresrsrararsmacrarasneannres eretereettheen e e raraanseane
11.2 Pacuét Ha YCTOMMEBOCTE ...ovvuviiraienirieiananns Ceeerersaa R e aenameaaes
12 PacgerT 37IEMEHTOB CTANBHEIX KOHCTPYKIHHA HA YCTATOCTD (vevvsvrsaes
12.1 O0ImHE MOMOKEHAT PACHUETA vurvrecrrsrransaranrnrnns eeterreresaresseaatnerennrannnsrae -
12.2 Pacq€t Ganok KpasOBBIX IYTeH ...vveeinneeneannnnes rerersrret st aaeans
13 IpoexTapoBanye CTANBHBIX KOHCTPYKIME C yIeTOM IpEAOTBPALlCHHA xpymcoro
PAIPYIICHES «..cvnvvnnnneneninanes DN Cressnase

5



CI116.13330.2017

14 ITpoexTEpoBaEHE COEAMHEHMHE CTANBHEIX KOHCTPYKIMH ...
14.1 CBApHHE COBMTHEHA ......everreemnnreeeecnnnnneenss
14.2 BOIITOBEIE COEMMBEHH . 1vuvvvrverrrrrsraearsrsrassreasasessensensancasasnnsnsnnss
14.3 OprKIMOHEEe coefEReHHAS (Ha 60ITAX ¢ KOHTPONMPYEMEIM HATIDKEHACM) ...
14.4 TTosicHEIC COCMAEHHSA B COCTABHBIX BRIKAX 1.\vvvirvrrirvenrarerraraennnniaiesrssss

15 TpeGoBanns 00 OPOSKTHPOBANMIO HEKOTOPEIX BHAOB 3AaHMH,

COOPYKEHHMH H KOHCTPYKITHH ..00uvuuservsernsersesnnuermermasrevinassatoasiaiemierisrennssnns

15.1 PaccrosHns Mesxay TEMACPaTyPHEIMA IIBAMA .. .
15.2 @epMsI ¥ CTPYKTYPHEIC INTETE! HOKPHITHE ....
15.3 KONOHHEI .....ccecmereeniereincivcnsecnnnsens
154 CBASM vvvvivivenrerinnes i r st srbse e s e eanas

15.6 Bankwu xpatHoBEIX IyTelt ..
15.7 JIncToBbie KOHCTPYKIAH .
15.8 Bucsaume MOKPBITHA ...

15.9 DNAENEBRIE COCHAHEHR .-\ evunererernsnan s

15.10 Coexmuenna ¢ dpesepoBaRABMA TOPUAMH ..

15.11 MOHTAMHBIE KPEIIEHH ... o.vereuiescusrrssrarrnsrnsensansasensasnnnas .
15.12 OMOPHEIE HACTH .nveuienimiaieeeiresssssssransrasansascrsnsasersnrsesssassrsnnnns

16 TpeGopaHus NO NPOSKTHPOBAHAIO KOHCTPYKIKH ONOp BOSHYIIHEIX
JIMHAI NEKTPONepeaady, OTKPHITHIX PACPENESHTENEHEIX YCTPOHCTE B KOBTAKTHBIX
CETEH TPAHCTIOPTA .eevvnrsrrensserasareressrrsssarrasisersssssensnasemnnaenessnassossessansee
17 TpeGoraHmEa MO NPOEKTAPOBAHUIO KOHCTPYKINHI AHTCHHBIX COOPYXMEHHMH CBAH. ...\ -«
18 TpeGoBarms HO NPOSKTUPOBAHMIO KOBCTPYKUMI Jnanmi B
COOPYKEHHH IPA PEKOHCTPYKITHH. «. e vyanrreramaninieeretsastsnsssesmatumannearssarsonses
18.1 OOHIHE HOMOMEHH «....oeuuerraerrrssarrrresesosssemnnsssressssnssrsrssrsssinnnmnnnas
18.2 PacutTHEIE XapaKTEPHCTHUKY CTANHE H COSHHHEHYI
18.3 Vemnenne KOHCTPYKHEHR ......coouivivvnirernnniiniinnnnnnas
Hpanoxenne A OcHosHsle OykreaHEie 0603HAYCHHA BENAYHH .........
Tprnoxenne B ®u3yyeckie XapaKTepHCTAKE MATEPHANOB JUIS CTAITBHBIX KOHO‘IP)’KHHH
Tprnoxenne B Mateprast 4 CTaNEHEX KOHCTPYKIHI ¥ VX pacdeTHRIC
COHPOTHBIIEHHA. «..ceevveeerensernesassuennsromnnrennssssbsssssasanmenssanienssess
Hpanoxenne I' MaTepHank: s coegMHEHAR CTATLHEIX KOBCTPYKIHIA
TIpanoxenne [ KoaddurpenTs: st pacuéra Ha yCTOMUMBOCTE LIEHTPAILHO H
BHEHEHTPEHHO CKATBIX JMEMEHTOB. ...veemmeerarecrrsses coneonnmmmmmennees .
TIpunoxenne E KoaddummenTs! It pacieTa SIEMEHTOB KOHCTPYKIHI ¢ ygeToM
Pa3BHTHA IWIBCTHYCCKHX AEPOPMAIIMIA. .. .. .eevnevrnrsriirineccrcmacaians
Ipanoxende X KosppHimenT yeTOHTABOCTH HPH H3TAGE @b -« -« weuneenneneririisnses
Ilpunoxenne M KoodumuenTs pacueTHOM JUMEBEI [ Y44CTKOB CTYNEHTATHIX

Tpanoxenae K K pacuery 3MEMEHTOR HA YCTANOCTB. ......uvsrssrerrmnmsssvnramnsssasrarnsen
BAOIMHOTPADHA oovvvvniieniriirnneii i reaene
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Brepenne

Hacrosmmii cpost mpasun paspaotan B COOTBETCTBHE C
Qepepammema  zaxomoM or 30 gexabps 2009 r. Ne 384-03
«Texnauecknil pernaMenT o Ge3oMacHOCTH 31@HA ¥ COOPYIKEHMHEY.

Tepecmotp CIT 16.13330.2011 REHIONHEH &RTOPCKEM
xomnextHeoM AQ «HHL] «Crpoutenserro» — THUMCK =M. B.A.
Kyuepenko (m-p texn. Hayk H.H. Bedsxos, n-p Texd. Hayx I/
Qdeccxuil; xaun., TexH., Hayk MH I'ykoea KaHm. TexXH. Hayk
JA.B. Konun, xaap, Texs. Hayk M.P. Ypuyxuii, xeun. TexXH. Hayk
MH. Dapghens, xang. Texn. mAayk B.C. Hemnun; unowc. C.B. Fypos);
HUY MICY (m-p Texm. mayk A.P. Tycuun); 3A0 «OproE»  (5-p
TexH, Hayk M Benwii); APCC (umx. Z.C. Epemees, unx. A.4.
Cockoe).
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CroJ npaBHJI

CTAJIBHBIE KOHCTPYKIIUH
Steel structures

Jara peenenun 2017-08-28

1 Ofnacrh npEMeBeRAs

1.1 Hacroamuit cpoj npasun ycraHasnupaeT TpefORAHHA ¥ pacHpoCTPaHsercs Ha
NPOEKTHPOBAHAE M PacyeT CTAIBHEIX CTPOHTENBHBIX KOHCTPYKLWME 3hammii B coopyXeHmH
Ppa3nM4HOro Ba3Hadenws, paGoTaomuX NPy TeMneparype ve mne 100 °C @ He minke MuHYC
60 °C.

Hacrosmmit cRox npaBMI He PAcHOPOCTPAHAIOTCH HA NPOEKTHPOBAHME  CTAIBHBIX
KOHCTPYKUHI MOCTORB, TPAHCIIOPTHRIX TORHENCH H TPYO NOA HACKIIAME.

1.2 Ilps OpocKTHpORAHHH KOHCTPYKIHH, HAXOAAMXCA B OCOOBIX YCIOBHIX
JKCIUTyaTanH®  (HAOpHEMED, KOHCTPYKIEE AOMEHHBIX nNeueli; MaruCTDaNBHEIX K
TEXHOJIOTHIECKEX TPyOOIpOBONOB; PE3CpPRYApOB CHENHAIBHONO HA’HAYEHHA; KOHCTPYKIHH
3AaHUH, HORXBEPralONAXc CeHCMHYCCKAM B03eHCTRIAM, HHTCHCHEHEIM BO3ZICHCTEAAM OTHH,
TEMIICPATYPH], PajWaNdH, ATPECCHBHLIX CPeli; KOHCTDYKIWH TIHAPOTEXHAYSCKAX M
MEMHOPATEBHEIX COOPYKEHMI), KOHCTPYKUHY YHMKATEHEIX 34AHMM M COODYXXEHMH, 3/ianmii
ATOMHBIX JJIEKTPOCTAHUMH, a4 TAKKE KOHCIPYKIWGE CICHHANBHEIX BHIOB (HaNpHMED,
NpeBapETENEHO HAUDMKCHHEIX, IPOCTPAHCTBEHHEIX, BHCTIHX, TOHKOCTEHHEIX), CHeXYyeT
coGmonatTe TpeGOBAHHA, NPERYCMOTPEHHEE COOTBETCTBYIOIHMY HOPMETHBHEIME
JOKYMCHTAMH, B KOTOPEIX OTpaXeHBb 0cO0eHHOCTH paboThl 3TAX KOHCTPYKUHMH,

2 HopMaTHBREIE CCBIIRH

B HacTosmeM cBOfE NPABMJ HCTONE30BAHA CCLUIKH HA ClEAYIONHe HODMATHBHEIS
ZOKYMEHTHI:

TOCT 839-80 IIpoBopa HEH30MHMPORARKEIE Ui BO3AYIIHEIX JIMHHE
3NEKTpONepeaayy, TexHudecKue YCIOBHS

T'OCT 2601-84 Ceapxa MeTaioB, TepMHHE H ONpedeleH s OCHOBHBIX TIOHATHR

TOCT 3822-79 Iporonmoka GuMerannmueckas craneMedHad. TexHHUSCKHE
YCIJI0BHASA

TOCT 19425-74 Baiku JBYTaBpOBSIE M IIBEIUICPE! CTAlBHEIE CIEIHANEHEIE.
CoprameBT

T'OCT 25546-82 Kpausl rpyzonogsenmsie. Pexxwmer paGorer

T'OCT 27751-2014 HapexHOCTE CTPORTEIBLHEX KOECTPYKIHHE H OCHOBAHMI.
OCHOBHBIE IOJIO)KEHIT.

TOCT 28548-90 Tpy6s1 cTamsHele. TepMUHE # ONpefeIeHAA

TOCT P ICO 857-1-2009  Cpapxa  pomcteesHre mpomeccsl, Crnosaps. Yacrs 1. ITponecest

CBApKH MeTannos, TepMuEE H OIpeACTeHns
T'OCT P HICO 176592009  Cpapxa. TepMEEEI MEOTOS3EMHEBIE /11 CBAPHBIX COSTHHEHMH

CI120.13330.2016 «CHull 2.01.07-85* Harpy3ku u BosneHcTaHA»

CI122.13330.2016 «CHulT 2.02.01-83* Ocnosanus 3faumii 4 COOpYREHHAI

CI128.13330.2012 «CHul12.03.11-85 3Samura @ CTPOMTENEHEIX  KOHCTDYKIHi
ot Koppo3Hm» (¢ wamenennavu Ne 1, Ne 2)

CI135.13330.2011 «CHulI 2.05.03-84* Moctst ¥ TpyGED-(C wiMeHeHnem Ne 1)

Hapanne opHIELILHOE |
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CIT 43.13330.2012 «CHulT 2.09.03-85 Coopyscenus IpOMBIILICHEBIX
mpennmpuaTHity (¢ M3MeHenreM Ne 1)

CIT170.13330.2012 «CHuII 3.03.01-87 Hecymue H orpaxaioimne KOHCTPYKLIAHY
(c mamenerneM Ne 1)

CI1131.13330.2012 «CHull 23-01-99* CrponTenbHas KITAMAaTONOrEA» (C HSMECHEHHEM
Ne2)

TTp A M eyaHKe—[Tph NoNE30BaHHE HACTOAUIMM CEOJIOM Npanns Helecoofpa3no NpoBepHTL AelicTRIE
CCRIIOYHRIX JOKYMEHTOB B HHGOpMalMoHHOH cucreme ofliero nomb3oRaHnd — Ha oQHIHAaNEHOM caifTe
temepancHoro oprasa MCNONEATEALHOM BNacTH B clepe CTAHAANTHIANAH B ceTH HBTEpHET HIIH 1O eXErOaHOMY
uropMaIHOHHOMY yKasaTemo «HAIHOHANEHLIE CTAHAAPTRIY, KOTOpHI! OnMyGNHKOBEH MO COCTOAHMIO Ha |
AHBApA TEKYHIEro rofa, W 0. BRITYCKAM EXKEMECAYHOrO HH(OPMANHOHHOTO YKasatens «HamuoHameHkle
CTaHFAPTHI» 3a Texymuit rox. Ecnm saMeHeH couUIoTHEIE ZOKYMEHT, Ha KOTODHI faHa HelaTHPOBAHHAA CCELIKE,
TO pEKOMEHZyeTcs HCHONEI0BATE ASHCTRYIOMYIO BEPCHIO 3TOr0 AOKYMEHTA ¢ YIETOM BCEX BHECEHHEIX B ARHHYIO
Bepemo wameHernwd. EcA saMeHEH CCBUIOUHLIH JOKYMEHT, Ha KOTODHIA AaHa AATHPOBAHHAA CCLUIKA, TO
PEKOMEHIYSTCH HCHOME30BATE BEPCHIO ITOI0 JOKYMEHTA © YKaIaHIbIM BHIIIE FOROM YTREpXAeHUS (IPHAATIA),
Ecyia nocaie yTBepKACHHA HACTOSIIETO CBOMR MPABHA B CCRUIONHELH AOKYMEHT, HE KOTOpKIL laHa AaTHPOBAHHAN
CCHUIKA, BHECEHO HM3MEHEHHE, 2aTparHBAlOMES NOJOKEGHHE, Ha KOTOPOS HaHa CChUIKA, TO 3TO HONOKEHHE
peKoMeHayeTCA NpUMeHATh ez yaeTa JAaHHOTO M3MeHeHH: . ECiH CCEIIOUHEN AOKYMENT OTMeHeH 063 saMeHb,
TO MONOKEHHS, B KOTOPOM JAAHA CCHUIKE HA HEro, PeKOMEHIYeTCH NPHMEHATE B YACTH, He satpardpaomiel sty
ceauIky. Crenerus o AeHCTBHE CEOAOB NpaBHI uenecoobpasHo npoeeputs B PexepansHoM HH(OPMALOHHOM

hoHme cTAHAAPTOR.

3 TepmMuHE! ¥ ONpefeTeHUN

B HactoslemM cBoze Dpasuil npameHeHs! Tepmuast mo I'OCT 2601, TOCT P UCO 857-
1,TOCT P CO 17659 u T'OCT 28548.

4 O6mue nooxKeHHA
4.1 OcroBHBIE TPeOOBaHHA K KOHCTPYKIHAM

4.1.1 Tlpn npoexTHPORABKH CTANEHEIX CTPOMTENLHEIX KOHCTpYKIMHE caemyer:

NpAHAMATE KOHCTPYKTHRHEIE CXeMEl, ofecrnednBailomye HpOYHOCTH, YCTOHUYHMBOCTE H
MPOCTPEHCTBEHHYI0 HEH3MEHACMOCTE 3HaHMil M COOPYEHHH B NHEIOM H HX OTACABHBIX
3IEMEHTOB IPH TPaHCIIOPTHPOBAHKH, MOHTAXE M DKCILTYaTaIiN,

cob6mopars TpeGopanma CII 28.13330 B gacTH 3aIMATE CTPORTEILHEIX KOHCTPYKIMH 0T
KOpPpPO3HH;

cofmomars TpeGopanns [1];

YYHTHIBATh HX OTHSCTOHKOCTE H 00SCHCYABATE HX OrHC3alIHTY B COOTBETCTRHH C
CHCTEMOii IPOTHBONOKAPHOH 3aINUTE OGBKTOB;

TPHMERATE aTMocdepocToiikie (KOppO3HOHHO-CTOHKAE) H OTHECTORKHE CTaH,

TIpefycMaTpHBaTh YBeNHJYeHHE TONIIWHEL IPOKAaTA H CTCHOK TpyD JUif SampTEI OT
KOppO3HH ¥ TOBLIICHWA NPEASNa OrHeCTOWKOCTH KOHCTPYKOMH TONBKO HPH TEXHHKO-
IKOHOMHIECKOM 0DOCHOBAHHH;

cobmopate  TpeGOBAHAA  ROPMATHBHEIX JIOKYMEHTOB H2  KOHCTPYKHHH
COOTBETCTRYIOMIETO BHJE,

BEIIONHATE PACYET TOYHOCTH PazMepOn KOHCTPYKITHI B HX 3ICMEHTOR OPH TEXHAIGCKOM
06OCHOBaHHH COTNIAaCHO HOPMATHRHEIM JOKYMEHTAM.

He pomyckaeTcs OpenyCMATPHBATE HCIONE30BAHHE BOCCTAHORNIEHHEIX CTANBHEIX TPYO M
Jpyrux, ORIBIIHX B yOOTpeGNeHWH BHIOB METAIOKOHCIPYKIHMH, B IpoekTHOM H pabouei
FOKYMEHTAIHH Ha CTPOHTENECTRBO, PEKOHCTPYKIHIO H KamATAIBHBIA PEMOHT 3NaHmii H
COOpy>KeHHl NOBEIUEHHOTO M HOPMANBHOTO YPOBHeH OTBEICTBCHHOCTH, & TAKKE MNpH
CTPOHTENLCTEE H 3SKCILTYATAlWH ocobo ONAaCHEIX, TEXHHWICCKH CIOXHEBEIX H YHHKAIBHLIX
0OLexTOoR.

4.1.2 KoHCTpYKIUH, KpOMe 3aMypoBaHHLIX & GeToHe, KAPIHIHON KIafKe AIH APYTHMH
cnocobamu, ROIDKHE! ORITE JOCTYIHBIME AN HaGMONEHAA, ONCHKH TEXHHYSCKOTO COCTOTHHES,
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BRITOJIHERMA APodHEIAKTAYEeCKAX H PEMOHTHBIX paboT, He HNOIDKHEI 3afepiHBaTh BIATY H
3aTPyOHATE APOBETPHBAHHE. 3aMKHYTRIE HPOQHIH JOIDKHE GHITH NepPMEeTH3APOBAHEL

4.1.3 PaGoume . uepTexu KOHCIPYKOHE MODKHBI COOTBETCTROBATE TpeOOBAHMAM
HODMATHBHEIX HOKYMCHTOB MO M3rOTOBNEHHIO, KadectBy = Moutaxy (CIT 70.13330)
CTIEHEIX CTPOHTENBHELIX KOHCTPYKIIHIA.

B pafouux =eprexax xomcrpykmmii (KM u KMJD) u B JOKYMeHTAaOWH Ha 3aKa3
MaTepHAIOB CIEAYET YKA3KIBATH:

MapKe CTamE H JOHONHATE/HHBIC TpeGoBaHHA K HHM, IPEfyCMOTPSHHBIS
FOCYZAAPCTRCHHBIMH CTRHAAPTAMHE HITH TEXHHIECKAMY YCIOBHAME U HACTOAINAM CROAOM
MPaRHI;

cnoco8 BEMIONHERWA CRAPHEIX COCAEHEHEH, THI (cnoco0) CRApKH; THIEL, MEpKH,
JFHaMETPHI JIECKTPOOB, MONOXKEHHE MIBa NPH CRapKe, THI NOXKIAIKH 1/ CTHIKOBEIX IBOB;

Knacckl NPOYHOCTH H TodROCTH OONTOB; NpH HCHONE3OBAHMM GONTOB ¢
KOHTPOJIEpYEMEIM HATSKEHWEM — YCHIIHME IPEABAPHTENLHOIO HATHOKEHHAS H CIOCO0 KOHTPOIA
HaToKeHUs Gosrra;

crioco6 OATOTORKA KOHTAKTHEIX MOBSpXHOCTEH JUn GPHKIHOHHEIX COSAMHEHRH;

PacTuoNOXEHHE H pa3sMepsl CBApHBIX, OONTOBRIX M (PHKIHMOHHBIX COSNUHEHHH c
YKasaHHeM BEINTONHEHHA WX B 34BOJICKHX HIH MOHTZKHbLIX YCIJOBHAX U, B OTACIBHLIX
Ciyqasx, NOCNeROBATENEHOCTE HAJIOMEHMS BOB H YCTAaHOBKYH GONTOR;

crrocoGb1 ¥ 0GBEM KOHTPO/IA KauecTRa IPY H3rOTORICHAY # MOHTaNE;

TpeORAHNA K 3aIKTe KOHCTPYKIUHH OT KOPPO3HH,

4.2 OcnoBHEIe pacieTHBIe TpeGosanus

4.2.1 CrapHBE KOHCTPYKUWH # HX pacyeT NODKHEL YAORICTBOPATE TPeOOBaHHAM MO
napexrocta ['OCT 27751.

PacuéT crampERIX KOHCTIDYKUMI CleflyeT BEHIONHAT: C Y9JETOM Ha3HAYCHHSA
KOHCTPYKIHH, YCAOBHE HX H3TOTOBRJICHHUA, TPAHCTIOPTHPOBAHHS, MOHTAaXA H SKCILIYATALIMH, &
TaKXKe CBOHCTB MaTcpHAIOB.

B pacueTHEIX cXeMaX MOJDKHEI OLITE YYTeHH! Ae(OPMAIHOHHEIC XapAKTEPHCTHKU
ONOPHEIX 2aKpelUieHwit, ocHOBaHwi B hyHAAMEHTOB.

422 Ilpm pacyere KOHCTPYKUEH 3Ha%uSHMA Harpysok H BosieclicTemil, a Taioxe
OpeAcieHEle 3HadeHAd OporHOOB H NEPEMCLICHHH 37eMEHTOB KOHCTPYKIHI ciefyer
npranMars cornacao CIT20.13330, CIT43.13330 u pasnenor 16 1 17.

423 3a pacu€ruyio TeMneparypy B paiioHE CTIDOMTCNECTER CIEAyeT NPHHHMATE
TeMIEparypy HapyXHOTO BO3AyXa Haubonee XOAONHEIX CyTok ofecneuensocteio 0,98,
onpexnengunyio cornacro CIT 131.13330.

Pacuéraas TeXHOOTHYECKAs TeMIIEPATypa YCTaHAB/IHRPACTCA B 3aiaHHH Ha paspaboTKy
CTPOHTENLHOM JaCTH IPOEKTA.

4.2.4 PacuérHrie CXeMBI H OCHOBHBIC MpPeANIOCEUIKH pacdtra MO/DKHEL OTP&KaTh
AeHCTBUTENBHEE YCIIOBAA paGoTHI CTAIBHBIX KOHCTPYKUHIA.

PaceMaTpHBaOTCS CIEAYIOMEE PACIETHBIC MOACIH HECYIHHX KOHCTDYKIMH:

OTHENBHLIC KOHCTPYKTMBHEIC CTepxHeBrle H OanoyHele aneMenTHl (PACTIHYTEHE,
CHKaTHe, BHEHEHTPEHHO CIKATHIE, CRaTO-H3rnbacMble B m3rubacMsic) ¢ MOCTOSHHEM N0 JIHHE
CEYECHHEM;

IDIOCKME WM [OpOCTPAHCTBEHHEIE CHCTEMEI, DAacKpenyieHHEle (mecBoCoxmble —
pHCYHOK 1, @); pacuér Takux KOHCTpYKUMH BEIIONHAETCA IYTEM pacuéra OTAEIBHBIX
37IEMEHTOR ¢ YIETOM HX B3aMMOASHCTBHA MexKay cobolt ¥ ¢ ocropanueM o CIT22.13330;

ILIOCKHe HIH TPOCTPAHCTBEHHBIC CHCTEME!, HEPacKpeIlIeHHHE (CBOGONHEIE — PHCYHOK
1,6); npu pacuére TakEX KOHCTPYKOHH, Haps[y ¢ NPOBEPKOH OTAENBHEIX 2NEMEHTOB, CACHYET
YUHTBLIRATE BO3MOXKHOCTE JOCTHXEHWA NPSACHLHOTO COCTOSHHEA CHCTEME! B IIEJIOM;

JINCTOBEIE KOHCTPYKOHH (OOOMOYKH BPAIIEHHN).
B HABOP |
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Pucynox I — Cxembl CHCTeM, packpen/IeHubIX (@) H He pacKpemIcHHBIX OT
nepememennii (6)

Ipr MofemipoBannE HeJHHCHEOK paGoTH CTANH N9 PacdcTOB IO NEepBof rpymme

NPEAETBHEIX COCTOSHEN CclIeAyeT HCOOJNB3OBATH PACUETHYIO AHarpaMMy paGoTH cramcH B

F=2 g g=E_ ¢
06o0UIeHEEIX MapaMeTpax & = o B E=g-=in NpeACTARNCHHYIO Ha pHcyEKe B.1

(mpunoxenye B). 3HaueHMe COOTBETCTBYIOIEX KOOPIHHAT XaPDAKTEPHBIX TOUEK NHATPAMMBI
caegyer npuHEMars no Tabmeme B.9. Pacuers: BHMONEMIOT IO OZHOMY M3 TPEX BapHAHTOR
xpusoii: OBD, OACD, OACDEF B 3a8BHCHMOCTH OT KJ1acca SNEMEHTOB KOHCTpyknmit (4.2.7).

4.2.5 TIpoctpaHCTBEHHEIE CTANBHEIC KOHCTPYKIHH ClIeHYeT pacCUMTHIBATD
KaK eIOWHBIE CHCTEMBI ¢ y49&ToM  (axTOpOB, ONDEHCASIONEX  HAUPAXKEHHOE H
edopMHEpPOBAHEOE COCTOAHHE, OCODEHHOCTE B3aMMOMCHCTBHSA 3MEMEHTOB KOHCTPYKIHH
Mexay cobolf ¥ ¢ ocHOBaHHEM, reoMeTpHdeckod m duzmucckolf HemuReHdnocTd, CBONHCTB
MAaTepyaNoB H IPyHTOB.

BEIIONHATE TIPOBEPKY YCTOMYHBOCTH CTEPKHEBEIX KOHCTPYKOHH (B ToM wuHeie

TIPOCTPAHCTBEHHEIX) ¢JlefyeT ¢ HCIOMB30BAHHEM CepTHOHIHPOBAHHBIX BEMMHCIHTENBHBIX
KOMIIIEKCOB KaK HMACATH3HPOBAHHEIX CHCTEM B NpPEANONOXKEHWH YOpPyrax Aedopmaiymii
CTanH.
4.2.6 Onermrars oOmy:0 YCTOHHHBOCTE Kapxaca o HefielOpMHDOBAHHOM cXeMe
CHEAYET AN paMHON (C KECTKHMM Y3laMH COGUHECHHA pHrefiell ¢ KOJIOHHAMHM), paMHO-
cBiscpoit (PaMHEIE xapkac ¢ BSPTHKaNBLHEIMH AuadparMaMH ECTKOCTH MM XECTKHMHM
BCTABKAMH) WK CRs3eBOi (C MADHWPHEIMYA Y2JIAMH COCAWHEHHR pHrenelfl ¢  KONOHHAMH)
CHCTEM, Y KOTOPBIX €CTh B CBOEM COCTaBE INpPOJAOJLHEIE H HONEPSUHEIC PAME! H CBH3H,
YCTAHOBNEHEEIE B COOTBETCTBHH ¢ 13.4.

B pamMno-cBssepod Mnm B CBa3cBOM cuCTeMe, KOTHQ Y3/bl CBs3eBoro Gnoka He
CORDIANAIOT C Y3NaMM KAapKAaca, PacyeT CleAyeT BBRITOJNHATE Ho AedopMupoBaHHoi cxeme (¢
yderoM reoMeTpradeckofl HOTMBECHHOCTH CHCTEME).

4.2.7 JneMeHTH KOHCTpYKOHMH, paccMaTpHBacMEIE B HACTOAMIEM CBOAE HPABHI, B
3ABECAMOCTH OT HanpAxeHHo-gedopMupopadHoro cocrosaua (HIC) pacaérHoro cevenns
MOMPasACIHIOTCS HA TPH KiTacea:

1-# xmace — HAC, npy koTopoM HanpsokeRHs 110 Beelf Momg/aH ceNeHNs He IPeBEIMAoT
PaCcu&THOrO COIPOTHBACHUS CTAH ||< R, (YHpyroe CoCTOSHYE CeYeHHUA);

2-#1 wnace — HIC, npu xoTopoM B ofHoM 4acTy cegernus |o|< Ry, a B Apyroii |o] = R,
(YIIpYTO-IDIACTHYECKOE COCTOSHAE CEYCHHA);

B HABOP
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3-t xmace — HIC, npr KoropoM no Beeil miomany cevenns o= Ry (nnacrueckoe
COCTORHME CEUEHH, YCIIOBHEIH IWIACTHYCCKHH apHHp).

4.2.8. byksenubie 0603Ba9¢HH BE/IMYiH, HCIONB30BAHNEIC B HACTORINEM CROJE IPABHIL,
TIPHEBEACHbI B IPAJIOKCHAR A.

4.3 Vuer gasAageHAA M yOI0BHE paGoTeI KOBCTPYRIuik

4.3.1 B 3aBHCAMOCTH OT HasHaUeHHES, YCAOBHE paboThI B HANMYMA CBAPHBIX COSTHHEHHI
KOHCTPYKIHH  CIEHYET  HOApasfeNsTs HA YeTHIPE TIPYIIEl COIIECHO
nipAnoxeEHio B.

4.3.2 Tlpu pacuére KOHCTpYKHEH H COCIHHEHUHA CHEAYET YIHTHIBATE:

k0>bOUUMEHTE! HAZCSHKHOCTH 1O OTBCICTBEHHOCTH Jh, NPHHAMAEMEIE COTJIACHO
tpeGosarusm I'OCT 27751

KoahdunmueHT HapeRHOCTH ¥ = 1,3 Il 2/eMeHTOB KOHCTPYKIHH, paCcCUMTHBAEMEIX Ha
HPOYHOCTE ¢ HCHONB30RAHUEM PacéTHEIX COIPOTHBICHNH R,

KO3 PUITACHTE! YCIOBAH paGoTHI EMEHTOB KOHCTPYKUHHE M COSNHHERN %, J1 H b,
npuEmMaemMere o Tabmmne 1; mysxry 7.1.2; Tabmune 45 # pasgenam 14, 16, 17 u 18.

OrTHomeRAe KpHTHYecKold HATPY3KH K PACUETHON /9 CTEP)KHEBHIX KOHCTPYKOHIL,
PacCHMTRIBAGMEIX KaK HMieanu2UPORAHHEIC IPOCTPAHCTBEHHBIE CHCTEMBI ¢ HCHOJL0RAHHEM
ceprudMIMPORAHHEIX BEMUCTHTENBHEIX KOMIUIEKCOR (cornacHo 4.2.5, 4.2. 6), momkao GBITE
He MeHbIIe Ko3(Q(QHIHeHTa HaZeKHOCTH IO YCTOHIABOCTH CHCTEMEI B HeloM % =13.

4.3.3 Ilpu npoeKTHPOBAHWHM KOHCTPYKIHH, NOHBEPTAIOMMXCH HEMOCPEACTBEHHOMY
BO31eHCTRHIO NOABHIKHEIX, BHOPAUMOHHEIX B APYTEX OEPEMEHHBIX HArpY30K, BEI3HBAIOMAX
YCTaNOCTE MeTamia, CleiyeT NpUMedsThE TakHe KOHCTPYKTHBHBIE DEINCHMs, KOTOpEIE He
BEI3EIBAIOT 3HAYATENBHOH KORIEHTPAIlHH HaNpsDKeHHAH, & B ClIydanx, YKa3aHHEIX B HaCTOAIEM
CBOJIE IIPABHJT, BEIIOJHATE PACYET Ha yCTaNoCTE.

TaGnuma l
Koagdummenrs:
OneMeHTHI KOHCTPYKIMH ycnopuit
_paborat j
1 Bafiky CIOMIHOTO CEYEHHS H CKATHIE JEMEHTE! (IepM nepexphiTiil HOQ 3anaMu
TEaTpoB, KIy0oB, KHHOTEATPOB, oA TPHOYHAMH, NOA NOMEIESHUIME MarasuHoB,
KHMTOXDAaHIIHI H aPXHMBOB H T.II. IPH BPEMEHHOH Harpy3ke, He ApeBumaiomeH
BEC HepeKpHITHi 0,90
2 KonoHHRt
oOIEeCTREHARIX | MHIEIX 37aHAl OpH DOCTOAHHON Harpyske, paBHOH He MeHee 0,8
pacueTHOH; 0,95
MHOTO3TAXKHLIX 34aHH BHICOTOH A0 |50 M BRIIOYHTENBLHO; 0,95
AEYTaBPOBOTO CEMEHNA MHOTOITAKHEIX 3AAHKIH BEicoTOH Gonee 150 M; 0,90
KOpOGRATOro CeveHnA MHOTO3TaKHEIX 30auui BEicoToH Gonee 150 M; 0,87
OTOpE! BOAOHANIOPHEIX Oamen 0,95
3 KonoHHE! ORHOITAXRHRIX MPOM3BONCTEEHHEIX 3A8HHI ¢ MOCTOBEIME KpaHaMi 1,05
4 Cxathie OCHOBHEIE 2JIeMEeHTEI (KpoMe OIOPHEIX) PEMISTKH COCTARHOTO TABPOROTG
CeveHH U3 RYX YTONKOB B CBADHEIX flepMax MOKPHTHIT 1 nepeKrphITHit
npH pacyére Ha YCTOHUMBOCTE YKA3aHHEIX JEMEHTOB ¢ rufkocTsio A > 60 0,30
5 PacTAHYTBIE HMEMENTS! (3ATANKKH, TATH, OTTAKKH, HOJBECKHA) OPH pacuére
Ha MPOTHOCTL N0 HeocaabneHROMY ceqero 0,90
6 DrieMeHTH KOHCTPYKIHH U3 CTANH ¢ HPENENOM Texydecty o 440 H/un?, secymue
CTaTHUECKYIO HATPY3KY, OPH PacteTe Ha NPOYHOCTH N0 CedeHur0, ocnabnerHoMy
OTBEpCTHAMHE 1A GONTOB (KPOME GPHKIMOHHAIX CoeNHHCHuIT) 1,10
7 CixaThle 3EMEHTH PEMETKH HPOCTPAHCTEEHHBIX PeICTIATRIX KORCTPYKIEH H3
OAMHOTHEIX YIOMKOB, NPHKpeIviAeMale ofHOH nonkolf (And HepaBHOMONOIHEIX
YronKoB — GOnemed nonko#):
a) HenOCPEACTBEHHO K NOAcaM CBapHEIMH mBaMH Mubo apyMs Gontamy u Gosee,
YCTAHOBJICHHBEIMHE BJONE YTOAKa:
PacKocH IO PHCYHKY 15,4 #  pacropky no pucyHky 15, 6, s, e 0,90
PacKock o pHeyHky 15,4, 2, e 0,80

B HABOP s
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6) HemoCPeACTRERHO K MOACaM ofHEM GoNToM HITH 9epes GAcOHKY HE3aBHCHMO 0,75
OT BHAA COCHHEHRA
8 Coxarsie 3NEMEHTH! B3 OXMHOWHEIX YTONKOR, NPHKPEIIAEMEIX OfHON HomKol
{11 HepaRRONONOYHAIX YTONKOB — MEHBMIEH NOMKOH), 32 HCKIIOTCHEEM JIEMEHTOB
WIOCKHX QepM A3 ONUBOUHLIX YTONKOR H 3/1eMEHTOB, YKa3aHHEIX B NOZHITHH 7
HacTosmel TabmHIB, PACKOCOE NO PUCYHKY 15,6, NPHKPLIUIAEMEIX HENOCPEACTBEHHO K
moscaM CBApHBIME DmBamy Jiubo geyma Somramut i Goree, YCTAROBACHHBIMY BIONE
YTONKd, H THIOCKHX (6pM H3 OJHHOTHLIX YIOIKOB 0,75
9 OnopHEle INKTEL B2 CTAITE ¢ TPEAENoM TeKydecTd A0 390 HAn?, necymme
CTATHYECKYIO HarpysKy, TOMIHHOM, M

a) po 40 1,20

6) ca. 40 no 60 L15

B) » 60 » 80 1,10
IMpumeaanus

1 KoadrumeHTs! J < | NpA pactiéTe COBMECTHO YUHUTHIBATH HE CNIeIYET.

2 TIpn pace8Te HA NPOYHOCTE O CEYEHMIO, OCAatAEHHOMY OTBEpCTHAME WA G0XTOB, KOIDOUIHEHTH
ycnoBuit paGoThl, NPHBEJSHHEIE B NOIHIMAX 6 1 I; 6 1 2; 6 1 3 cieAyeT YUNTHIBATE COBMECTHO.

3 Ilpm pacuéTe ONOPHBIX ILTHT KO3DOQHUHEHTH, NpHReAcHHME B mozummax 9 u 2, 9 m 3, caemyer
YUHTEIBATE COBMECTRO.

4 Kosth¢AIMERTR! ONg 5NIeMEHTOB, NPHBEACHALIX B NO3HIEAX | H 2, ClGNYET YIUTHIBATE TAKKE OpH
pacyére X COBJVHEHWHHA,

5 B cayuasx, HE OTOBOPSHHBIX B HactosineH Tabnune, B opMynax clIeAyeT OPHHAMATE %= 1.

4.3.4 TIlpE UpOeKTEPOBRHHH KOHCTPYKUMH, RO3BOJMMEIX HJIE 3KCILIYRTHDYEMBIX B
YCHOBASX — HHESKHX Temmepatyp (f < — 45°C), opd KOTODBIX NOBEIMAETCS BO3MOXHOCTE
XPYIKOTO paipylleRHd, cIeAyeT YIMTHBATh TpeboBanns K MaTepHATy, KOHCTPYHPOBAHMIO H
TEXHONOIHH H3TOTORJICHM.

4.3.5 IIpE NpoeKTHPOBRHWH CBADHEIX KOHCIDYKUHH ClefyeT CHHDKATh BPSIHOS
BIIMAHME OCTAaTOYHRIX AedopManuit H HaNpsKEHAH, B TOM YMCAe CBAPOUHEIX, & TAKKE
KOHUEHTPaIUH HanpsKeHnif, IpelycMaTpaBas COOTBETCTBYIONIHE KOHCTPYKTHBHEEIC PCHICHHA
(¢ namGonee paBHOMEepHEIM pacUpeAclieHACM HAOD/DKCHHH B 2JeMeHTaX H jeTamix, Ges
BXOISIIMX YTIIOB, PE3KHUX MepeNajioB CeYeHns ¥ JPYTHUX KOHNEHTPATOPOR HANPSDKCHANR) H
TEXHOJOTHYECKAE MEPONDHATHN (MOpAAOK COOPKE H CBapKd, HpeABapHTENLHEH BHITHO,
MexXaHudecKyio 06paboTKy COOTBETCTBYIOMMAX 30H IyTeM CTPOXRKH, (Ppe3epoBaHNs, 3aTHCTKH
afpa3sHBHEIM KPYTOM H Ap.).

5 Marepuansi A8 KOHCTPYKIHIA H coeTHRCHH

5.1 (MdupsuuecKHe XapaKTepHCTHKA MAaTCpHAIOB, OPHMEHAEMEIX JUIT  CTIBHBIX
KOHCTPYKIH#, CleyeT NpHHUMaTE cornacHo Tabmmam B.1 a1 B.2 (mpunoxerue B).

5.2 Ilpm HasHaucHuMM CTaNH JAS KOHCTPYKIHHE CJOCHYeT YWHTEIBATh TPYHIY
KOHCTPYRIHY, pacueTHYIO TEMIEPATYDY, TPeGOBaHHA MO YAapHOH BASKOCTH H XHMHYECKOMY
COCTaBY COTNACHO NpHIOHeHH0 B,

53 Jina xoHCTpyKUMH cJemyeT HCIONL20BATE (acoHHBIH (YTOJNKH, IBYTaBpHL
IIBEIIIepk), IMCTOBOH, IMHPOKONONOCHEH YHHBEPCANEHEE NIPOKAT H FHYTBie Npodmmm;
TOHKOIIMCTOBOM TPOKAT H2 YINEpOMHCTOH CTANH Y W3 CTATH MNOBHINCHHOH NPOYHOCTH;
XONOAHOIHYTEIC NpodHiK; NPoQHIH rHyThHe 3aMKHYThIE KBAAPATHHE H NIPAMOYTOJIBHBIS,
coproBofi mpoKaT (Kpyr, KBajipaT, ONOCE) B COOTBEICIBHM ¢  JAeHCTRYIOINHEMHE
HOpMaTHBEBIME JokymenTamd (HJII); anexTpockRapEEle M ropaueiedopMupopaHHEE
GecmoBHEIe TpYOR — B cooTBeTCIBHE ¢ TabnuiaMy B.1 u B.2 (npanoxenue B).

Jpyrue MaTepHalEl, ¢ ceprudHKaToM COOTBETCTBHS YcTaHoBieHHo# GopMEl, CleRyeT
HCNOAR30BATE NpPH YCIOBHA BhmIOMHEHHA Tpebopannit npanoxemus B Kk MexanwdgecKHM
cBOHCTBAM M XMMHYECKOMY COCTABY.

B 3aBucHMocTH 0T 0coOeBHOCTEH KOHCTPYKUMH H Y3/I0R IpH 3aKa3c CTAIH CASHYeT
YIHTHIBATE KaccuhUKaIHIo MHCTOBOTO OIPOKATA B 3aBHCHMOCTH OT 3HAUEHHT OTHOCHTE/IFHOTO
CYRERHA Yz (cM. 13.4) B COOTBETCTBHE C ASHCTBYIOMIMM CTABAAPTOM.

B HABOP
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Jna ofecnedenus Npefena orHectolkocTd (45 MMH) JuIs BCeX IPYNIL, COITIACHO
mOpEnokenil0 B, OTKPHIRIX KOHCTpykmmix (cM. 4.1.2), HesaBucEMO OT pacdeTHOH
TEMIIEPATYPHI, CHSHYST Ha3HauaTs npokaT #3 cramu C 35511 mme mpokar U3 ApyTEX cTaNel,
ofecrieynBaIOIUX Opefen oraecToiikocTy 45 MUH.

5.4 Jing ornurok (ONOPHBIX yacTel ® T.I.) CENyeT PAMERSTS cTaik Mapok 1571, 251,
35]1 u 45J1, ynoraetsopszonnyio TpeGopanmaM AeHCTBYIOIMX CTAaHAApTOB miA rpymsl II
(OTIMBKH OTBCTCTRCHHOIO HA3HAYCHHS ANA fAetaNelf, paccudThBaeMEIX Ha IPOYHOCTE,
paloTaromUX NpH CTaTHdecKHX M TepeMeHHBIX Harpyskax) mm I (otmmexm ocobo
OTRETCTBEHHOIO HASHAYCHH JNA AeTaNel, pacCUMTHBAEMBIX HA NPOIHOCTE, pafoTalomux MpH
JEHAMHYECKHX Harpyskax). PacueTHEIe CODPOTUBICHHA OTIMBOK H3 CEPOTO 4yI'YHA CHEXyeT
npaHAMETE 110 Tabnune B.8.

5.5 Jlna cpapky CTNBHEIX KOHCTPYKUMH cIefyeT NPHMEHAT: 2ICKTPOMEI UL Py4HOH
OyroBo#l CBapKy; CBAPOYHYIO TIPOBOMOKY; (MIOCEL HOPOIIKOBYIO HPOBOMOKY A
aBTOMATHYECKON H MeXaHH3HpORaHHOI CBAPKH B COOTReTCTBEH ¢ Tabimiei I'.1 (mpunoxenne
T'), a TaxuKe YrieKHCIIBIE ra3 H @proH B COOTBETCTRMY ¢ ReHCTBYIOMMME CTRHAADTAMHE,

IIpuMeRseMEIe CBEDOYHEIE MATEPHAIEI H TEXHONOTHS CBAPKH JHOIDKHEI 00eCHeIHBATE
3HAYeHHE BPEMEHHOTO CONpPOTHB/ICHHS METalid IOBa He HIDKE HOPMATHBHOTO 3HaYeHHS
BPEMERHOT0 CONPOTUBICHAS Run OCHOBHOTO METAILNE, & TAKNKE SHAYCHUA TREPAOCTH, yUapHOHR
BA3KOCTH H OTHOCHTEIBHOTO YANHHEHHA METAINA CHAPHEIX COB)JKHEHHQS YCTaHOBNCHHBIC
COOTBETCTBYIOIMMY HOPMATHBHEIME NOKYMEHTAMH.

5.6 Jlns GonTOBRIX COSMMHCHHH CNSAyeT HPHMEHAT: cTansHEe Oomrsl, ralfke m
maibsl, YHOBIETBOPMONME TeXHWecKuM TpeboBammaM JeHCTBYIOMMX HODMATHRHEIX
JOKYMEHTOB K CTaHAApTOB, & TAK)Ke BEICOKOIPOYHEIE BONTEI, yKa3aRHES B 3.7,

BouTs caexyeT npAMenaTs coracHo Tabmmme I".3.

IIpu pabore GonTos Ha Cpes B pacTsiKeRHe KIaceh! POTHOCTH raek CIEAYET NPHEEMATE
B COOTBETCTBHH ¢ KilaccoM HpoyHocTH Gorros: 5 — npu 5.6; 8 — npu 8.8; 10 —npm 10.9; 12—
opm 12.9.

Tlpu pabote GosiTOR TONEKO HA ¢pe3 MPHMEHAIOT Kace MPOYHOCTH Tack IPH Kiacce
npounoctd 6orros: 4 — upH 5.6 1 5.8; 5 —npy 8.8; 8 —~ mpr 10.9; 10 — mpu 12.9.

a1 ciiegyeT NOPUMEHSTH: KPYIikle, KOCBIC M IIPYKHHHEIE HOpMaIGHEIE B
COOTBeTCTEHH C NEHCTBYIOIUMHE CTaHAAPTAMH.

5.7 Tns GpUKIMOHAEIX ¥ (IAHNEBEX COSHHHCHHH clleyeT HPUMEHITE BEICOKONPOIHEIC
6onTel, raliku B maliGpl, KORCTPYKOHEH B pa3MepaMu, YAOBNETBOPSIONMME JCHCTBYIOMEM
CTaHAAPTAM.

Jmn  GnapmeBrx coepMHeHHE criemyer IpPEMEHATE BBICOKONpOWHEE GONTH
KIAMaTHIecKoro uenonEerns XJ1

5.8 Mapkn cranm mnst GynaaMeHTHEX GONTOR, HX KOHCTPYKHHIO M pasMephl CliefyeT
BHIOHPATE B COOTBETCTRAN ¢ JeHCTBYIOMMME CTAHIApTaMK H TPeOOBaHHAMH, IPHBSACHHEIMA
B raGnrme .4 (upanoxenue ).

Boarel (U-06pazasie) s KpelUIeHns OTTSKEK aHTCHHEIX COOPYIKEHHIf CBA3M, a TaloKe
U-ofpasEsie u ¢ynjavmeRTHEE GONTHL OHOp BO3AYNIHBIX JMEHM bISKTpoUepefadd M
PacHpeNIeMTEIBLHEIX YCTPORCTB ClefyeT NPHMEHATE M3 CTAIM MApOoK YKasaHHEIX B TaOmmue
"4 (npunoxerme I).

Amxeprsie GolTE! ClIeyeT IpAMEHTSs cormacuo TpeCosammsy CIT 43.13330.

5.9 Iaiixn nns dynnamentrsx B U-o6passpix GONTOB guaMeTpoM 1o u cpeime 48 MM
ClleRyeT OpPHMEHATH [0 COOTBETCTRYIOIEM TexXHM4ECKHAM TpeGoBaHmM JelCTRYIOMMX
CTAHAApTOB.

Jins dysnamenTEEx Gonros u3 crany Cr3ne2, Cricn2, Cr3ncd, Cr3cn4 npaMerpom A0
48 MM clemyeT HpHUMEHSTE Tafike xiacca Impousocti 4, AHAMETPOM CBBONG 48 MM — H3
MaTepHana He Rk rpynisl 02 o COOTBETCTBYIOMEMY CTaHAAPTY.

Jina dysnavenTHEIX GONTOB AuaMeTpoM o 48 MM m3 cramy Mapkm 0912C u apyrax
cranel clesyeT npEMeHATH ralfKe KIacca IPOYHOCTH He HiDKe 5-10, uaMeTpoM cakliie 48 MM
BHABOP | 7

12



CII 16.13330.2017

~ H3 MaTepHama HE HDke rpymmsi 05 mo cooTReTCIByIOmeMy cTaHfapry. [alikm cnemyer
TIPEMEHATE 13 CTANA MapoK, IPHHHMAeMEIX Iid GOJITOB.

5.10 Jina mapuipos, kaTkoB # 601TOB, paGoTaronMX B KAYECTIBE IIAPHAPOR, a TaAKKe
HOAKIAAHLIX JINCTOB IOA KATKH, ClIeAyeT npaMeHsTs mokoskd no CIT35.13330.

5.11 Jing HecyIux 3NeMEHTOB BHCAYMX TOKPHITHH, OTTAXEK ONOp BO3MYINHBXX NHHWHA
SNEKTPONEpeAauH, pacHpeaeINTeNEHEIX YCTPOHCTR, KOHTAKTHEIX ceTell TpaHenopTa, Madr
OanieH, a TakKe BanpATaeMBIX MIEMEHTOR B NPEHBAPHTENHHO HANPAKEHHEIX KOHCTPYKIEAX B
COOTBETCTBHH C ACHCTRYIOMFMA CTaHIAPTaMU CIHCAYET IPAMEHSTH!

KAHATEI CHHpALHEE;

KaHaTE! ABOHHOH CBHBKH;

KaHATHE 3aKPEITEE HeCYTIHE;

MY9KH ¥ OPSA D3paIeNEHEX IPOBOJIOK, (GOpMEpyeMBIX H3 KAHATHOHR IPOBOJOKH.

6 PacyeTHhic XapaKTePHCTHKH MATEPHAJIOB H COeHHEHHH

6.1 PacuErHile CONPOTHBICHAA NPOKATA, FHYThIX Hpothmneil u Tpyl Ama pasndqHRX
BHJIOB HalIpOKCHHEIX COCTOAHHE cHemyeT onpefenars no ¢opmynaM, TPHBEACHHEIM B
Tabming 2, T’Ae BOPMaTHBHEIC CONPOTEBIEHNA Ryn ¥ Ry, ciemyer npuauMaTh cornacao HJI,

Tabnuma 2
Hanpsxérnoe cocTonHMe Pacu&THEIC CONMPOTHBACHUS
1pokata i Y6

Pactaxenwe, coxatue, uarnG:

110 npeeITy TeKy4ecTH Ry =Rl Yu

10 BPEMEHHOMY CONpPOTHBIICHHIO Ry = Rl ¥
Casrr Re = 0,58Ry/
CwumsTHe

TOPHEBOH MOBEPXHOCTH (HPH HATIHYWH NPHIOHKH) Ry =Run! ¥n

MECTHOE B IMIHHAPHYECKHX mapHupax (Handax) Rip = 0,5Run! 0

npY [AIOTHOM KacaHHM
JuaMeTpansHoe CKaTHE KaTKOB (mpH cBoGOIXHOM Red = 0,025Rum! Y
KACAHHH B KOHCTPYKIMAX G OrPAHHIEHHON NO/IBIKHOCTEIO) ’

3HaueEns K03((UIHEHTOB HAAEKHOCTH O MATEPHANY Ji» HPOKATA, THYTHIX Npodunei
# Tpy6 clenyer OpuHAMATH [0 Tabmwme 3.

Tabnuma 3 ]
Koadprumenr
HaOSKHOCTH
Ycnopua KOHTpOIA CBOFICTE HpokaTa Ho MatepHany
Jins npokata AP CTATHCTHIECKOH NPOLEAYPE KOHTPOILT €50 cRolicTn 1,025
JIina mpokara, He UCTIONE3YIOIIE0 CTATHCTHIECKYIO NPONEAYPY KOHTPONA €ro CBOHCTS, ¢
enenom Texydecty cabime 330 H/mM? i ans ropsuenetdopMEpoBaHHLIX TPYO 1,100
Jina ocTampHOro NpoKaTa M TpYD, COOTBETCTBYIOWNNX TpeOBaHMAM HACTOAINETO CROXA 1.050
mpasAn '
TPOKaTa H TpY6, NOCTARMsEMEIX N0 3apy6exHoli HopMaTHBHOH SOKYMEHTALNY 1,050

3HaueHAVda HODMATHBHEIX H PDacueTHRIX CONpPOTHBACHEH IPH PacTSXEHWH, CHKATHH H
usrube JHCTOBOTV, IMMPOKONIOJOCHONO YHHBEPCAILHOIO IpoKara B Tpy6G mpHBeacHE! B
tabnune B.3, daconsoro npokata — 8 Tabmunax B4 & B.5 (mpmnokeHne B).

3HageHnms pacUcTHHIX CONPOTHBNCHWH MNpoKaTa CMATHIO TOPUEBOH MOBEpPXHOCTH,
MECTHOMY CMATHIO B IGUIMHAPHYECKMX [MAPHEPAX H JUAMETPATLHOMY CHATHIO KATKOB
nmprBeaeHs! B Tabmime B.6 (mpunoxerue B).

6.2 PacueTHRle COUNPOTHRIEHHMS THYTHX mpodiuielf clefyeT NPHHAMATE DaBHEIMM
pacucTHEM CONPOTHBICHUAM JIMCTOBOTO HpOKaTa, H3 KOTOPOro OHH H3rOTOBIEREL

[ e,
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6.3 3mavcHnd pacuETHEIX COMPOTHRBJICHAN OTIMBOK W3 YINEPOXHCTOH CTamE ciaeayer
IpHHMMATE 00 Tatmte B.7 (npanoxerme B).

6.4 PacuSTHEE CONPOTHBIGHHI CBAPHEIX COCHHHCHWH IV cOCMHHCHME pajnu4HbIX
BANOB ¥ HAUDDKCHHBLIX COCTOSHEM CHEAyeT ONpeleiaTh Ho (QopMyNiaM, NpHEEACHHEIM B
Tabmine 4.

TaGnwna 4

Craprue Xapaxrempnc'rm Pacugrrmnie
HanpsxeHHOe COCTOAHHE CIETHOTO CONPOTHRIEHNA
COSIHMHEHEL copal;lgormemm cggﬂgr’;: COEHRHCHUH
Cixathe, pacTDKCHHE H H3rub
MIPH ABTOMATIMECKOH, o npeneny Ry=R,
MeXaHWIMPOBAHHON FIH TeKy4ecTH
pYy4HOil cBapKe ¢ HIHUECKHM
KOHTpOJIeM K289ecTBa HBa
ITo speMenHOMY Ruwu= Ry
CrecoBsie CONPOTHENEHHIO
PacrmieHre 1 u3rub npn
AaRTOMATHIECKOH, ITo npeaemy Riy=0,85R,
MexaHUIHPOBAHHOHR MTH TeKY1eCTH
pyuHoii ceapke
Crpur Rus =Ry
Io ;::mmy Res= 0.5: Ry
3ol
C };J;Z:';m Cpea (ycnoguriif) TTo MeTanmy
TpaHuLEl R.:=0,45Ru
CIUTARICHHA
MpuMedaHne— 3aa4eHua koD HHIHEHTOR HAAEKHOCTH M0 METANTY IDBA How CAGAYET NPHHUMATE PABHAIMH:
1,25~ mpu_Rwwe £ 490 Hiwn®; 1,35 — npw Ruon = 590 Hisew®,

PacuéTHOE CONPOTHBNIEHNE CBAPHOTO CTHIKOBOTO COSNMACHAN JEMERTOR B3 cranci ¢
pasHEIMM HODMATHBHEIMHM COLOPOTHBICHHSMHE CleAyeT NpHHAMATE KaK Aud CTREKOBOTO
COCANHEHNAS U3 CTANH ¢ MCHBIIAM 3HaJcHAEM HOPMATHBHOTO CONPOTHBICHHS.

3HauCHHA HOPMATHBHBIX Ruwr M PACYETHBIX Ry CONPOTHBNEHHH METANNa YIIIOBHIX
IIBOB NpHBe/eHE B Tabmane I".2 (npunoxenne IN).

6.5 Pacu@ririe CONPOTHRICHHS OAHOGONTOROTO COCAHHEHHA CICAYET OUPEACIATE T
thopmystam, npuBeAEHALM B TaGHne 5.
Ta6baupga §

Pacuerssie CONPOTHBIEHHA OAHOOONTOBBIX COGMMHEHHH
‘Vcnosnoe
DKSHHOE
Hzggmme ofosns- Cpe3y H pacTaKeHHI0 GOToB K1accoB MPOTHOCTH CMATHIO
qeHne COEIIHAAEMELX
5.6 58 88 | 109 12.9 NEMEHTOR

Cpe3 er 0,42R§,qm 0,4 l R[m" 0,40R&m 0.35Rlﬂmr -
Pactmxenre Ru 0,45Rbun - 0,54Rp | 0,7Ryun -

Crsrae:
a) GonrTe! KTacca - 1,608,
TOYHOCTH A Rt
6) GourTE: Kuacea i

TOYHOCTH B - 1,35R.

"Rip_CHIETyCT ONDEACHSTS 17 COSAHHAEMEIX MIEMEHTOR H3 CTANM ¢ NPEAeNoM Texydecth 210 440 H/ume,

S
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3HavenHs HOPMATHRHEIX M pacueTHEIX CONpPOTHRICHHH CPE3Y M DACT/DKCHHIO CTATH
Gontos B 0aHOGONTOBRIX COSMHHEHHAX IpHBeacHs] B Tabmime I'.5, & CMATHIO NEMEHTOB,
coepuaIeMBIX Gomramu, B Tabmuane I'.6 (npanoxesue I').
6.6 Pacuérnoe conpoTHBASHHE pacTKeRuIO GyBNaMeHTHEBIX B aHKePHEIX GONTOB Kb,
CIEAYET ONMPEAENATS 00 dopMyne
Ria = 0,8R;. n

3paueHAd PACICTHBIX CONPOTHBICHUH pacTOKeHMIO PYHAaMeRTHEX GOITOB NPHBEACHEL
B Tabmanie I'.7 (mpunoxende I).

Pacu€rroe compoTHBNeHHe pacTDKeHEI0 U-00pasHEIX GonToB Ri; ykasanHBX B 5.8,
cleAyeT ONpeensTs no popMyne

Ry = 0,85Rym. @

6.7 PacufrHOE CONPOTHBICHHE PACTAKEHMIO Rpy BRICOKONPOYHELIX GOATOB, KIACCOB
npoudocTH He Meree 10.9, cneayer onpeaenars no dopMyne

Rbh = 0,7Rbun, (3)

¢ Reun — HOPMATHBHOE CONPOTHBICHHE GonTa, npAEMMacMoe o Tabmame I'.8.
6.8 Pacu€rroe CONPOTHRICHHE PACTAXXEHAIO BEICOKONPOYHOM CTaNEHOHR NPOBOIOKH R,
NpHMeHseMoli B BEAE IyYKOB WA OpAACH, CAeHyeT onpeaensts oo ¢GopMyne

Rp=0,63Rum. 4)

6.9 3@adeHme pacqETHOrO COHDOTHBNCHHA (YCHIHMA) pACTSKEHHIO CTAILHOTO
KaHara  cleAyeT IPHHWMATE paBHBIM 3HAYEHMIO paspEIBHOIO YCHIHA KaHaTa
B HeNOM, YycTaHoBneHHOMY HJI Ha craneBHe KaHaThl, ASISHHOMY Ha Kodddammert
HAIGKHOCTH 1O MarepHany y»=1.6.

7 Pacuer 3J1eMeHTOB CTAIbHBIX KOHETPYKUHH NpH KeHTPaIBLHEOM
PacTHaKeHHH H CHATHH

7.1 Pacuer 31eMeHTOB CIUIOIIHOrO cevMeHHs

7.1.1 Pacuér Ha mpOYHOCTH EMEHTOR A3 CTAIH C HOPMATHBHEIM COHPOTHB/ICHHEM
Ryn €440 H/vMM? IpE HEHTPANEHOM DACTSDKERIH WM CKATHH CHNOM N ClIeAyeT BEIIOHATE
1o dopaye

N
Aﬂ y}, e
Pacuér Ha mpodHOCTD DacTAHYTHIX SMEMEHTOB, 3KCIUIYaTAm|d KOTOPBIX BO3MOMKHA H

mOCHE AOCTHKCHHA METAIUIOM HpPEACia TEKydJecTH, & TaloKe PAacTAHYTRIX MJH CXKATEIX
9/EMEHTOR A3 CTAIH C HOPMATHBHEIM CONPOTHRIEHHEM Ry > 440 H/mm? crienyer BemoNEATE
o hopmyne (5) ¢ 3ameHoli sHaderns Ry Ha Ru/ j

7.1.2 Pacy&r Ha NpodHOCTS ceucHUi B MecTax KpenneHHA PacTAHYTHIX YJICMEHTOR A3

OJMHOYHBIX YTOJIKOB, NIPHKPENAeMBIX OqHOM’ ro/Kkoll Gonramu, ¢/ieAyeT BENIONHATE HO

topMyne (5), a ceaenuit pacTIHYTOro OZHHOYHOTO YTONKA H3 CTANH C IPENEIOM TEKYIECTH
10 380 HAne?, mpuxpennseMoro ofHo# mojKoii GoTaMH, OCTAB/CHHEIMHA B OZHH PAX IO
OCH, PACION0KeHHOH Ha paccToRHAK Re MeHee 0,55 (b — wupHHa HONKH yronka)or 06ymKa
yrojika u He Mesee 1,24 (d — anaMeTp oTBepCTHs 1A GoNiTa ¢ YIETOM HONOXKUTENEHOTO

<1 (5)
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JOIycKa) OT Hepa yroika, 1o gopMyine
N_ 7

£1, 6
Aan 7:] ( )

rae ya=(@1Am/Ant ) B.
3pece A, — IWIOManp cedeHHs Yroika HETTO;
Am— NACIIANE 9aCTH CCICHHS NPUKPEILIIEMOH HONKY YTONKA MEKAY KPacM OTBEPCTHA
B IICPOM;
a, &, f — kodbdunuents, npurEMacMbie 0o TabmAnE 6.

Ta6nuua 6
Iuasicuus kosdpuumes anozuf
Koa¢pn- TIDH OAHOM GONTE H PaCCTOSHHH npuaz 1,5d us22d npu
UHERT a, paBHOM uucne GoJTos B pay
1,354 1,5d 24 2 3 4
o 1,70 1,70 1,70 1,77 1,45 1,17
o 0,05 0,05 0,05 0,19 0,36 0,47
Y] 0,65 0,85 1,0 1,0 1,0 1,0

* ToNbKO JUIA AIEMEHTOB PCHISTOK (CKOCOB # PACTIOPOK), KPOME HOCTOSHHO PafOTMIONIMX HA PACTIKENHE, NPH
TONMMEC NOJKY A0 G MM.

Obosnauenus, npunameie 6 mabauye 6.

«aW — PACCTORHHUE BAOME Y OT Kpas HO pa Gmukaiiiero OTEEpCTHA;

51 — PACCTORHHE BAOE YCHITHA MCKAY HCHTDEMH OTBEPCTHI.

Tlpm pacuére TAT E NOACOB TpaBepc, aementoB omop BJI, OPY m  KC,
HEIOCPe[CTBEHHO TNPEMBIKAIOMAX K y3/IaM KpPENACHHA [POBOJOR, 4 TAKXKE MIEMEHTOE,
COEAMHTIOMAX B CTONHKAX Y3IIEI KPEIUICHAS TAT ¥ PACTAHYTHIX HOACOB Tparepe, kosddamaenT
Yo CIERYET YMeHbIatTs Ha 10 %.

7.1.3 Pacugr Ha ycroH4MROCTE 3MEMEHTOR CIUIOIIHOTO CEYCHHA IIPH  HECHTpanbHOM
CHKATHY CHIIOH N M yOOBReTBOPAIOMMX TpebopauaaM 7.3.2 — 7.3.9, cneayer BLUIOAHATE MO
dopmyie

N
arg = 1 @
rae @— xo>OOHUIHEHT YOTOHIMBOCTH NPR UEHTPANBHOM CXATHH, 3HAICHHE KOTOPOro
npu A 20,6 crefyer onpeaeNaTs o dopmyne

0=05 (6 82 -39,4872 )/ 72 ®)

3nauenne koadidumuenta & B hopMysne (8) cheayeT BLMHCIATE IO GopMyJIe
5=987(1—a+B2)+ 42, )
e A=24 Ry/E ~ ycnosnas ra6KocTh CTEPKHEA;
a u - xoapdunuenTs, onpeaenseMsic 0o Tabimne 7 B 3aBUCHMOCTH OT THIIOB CEUICHHHE.
3mavenna xkoodHuuenTa @, BEmcIeHHERe Mo opMyie (8), crenyer NpHEEMATE HE
Gonee 7,6 / A% mpu 3EAYEHEX yCIOBHOM rufKocTy cubime 3,8; 4,4 1 5,8 s THROB ceveHuR
a, bu €, COOTBCTCTBCHHO.
TIpr spaueHmMax A < 0,6 g TEIOB cedeHuit @ B b CHEAYET NPUHEMATE 9= 1.
Brramcnenssie no opmysne (8) snauenns ko3¢ daumenta ¢ npuseaces B Tabme 11,1
(mpunoxerze JT).

B HABOP .,
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Tabnumna 7

Tvn cedgenus 3nauenne
ko3fpunmenTa
0003HAYEHUS topMa @ )]

0,03 | 0,06
a [
| -_—r o]e 3 i
’"““‘:l"' Jr': {T} 0,04 | 0,09

_ L_ _[%L _:1:_ ;L:d; 004 | 0,14

¢ I

Mpumesanus

1 Jina npokaTHEIX ABYTaBDOB BRICOTON craime 500 My npy pacueTe HA YerolMUBOCTE B NIOCKOCTH CTEHOK CRERYET
NPHHHMATE THII CEYEHHA @,

2 Jins npoKATHEIX ABYTAEPOR NDH PACHCTC HA YCTOMMHBOCTH B NAOCKOCTH MEHBIICH eCTKOCTH cleayer
TIpHHHMATE TRN CEHEHHA C. _

7.1.4 Pacqér Ha yeTOHRYHROCTS cTepHeH B3 OJMHOYHEIX YFOIKOB CIICHYET BHIONHATE ¢
yu&rom tpeGopaunii 7.1.3. IIpu onpeneneHuu rHGKOCTH 3THX CTEpXHEH DagHyc HHEPUHH
ceveHus yroJika ¥ pacyETHYIO JIMRY cledyeT NpHHAMaTE cornacHo 10.1.4 ¢ 10.2.1.

Ilpn pacuére NOSCOB M NEMEHTOB PeMETKH HPOCTPAHCTBEHHEIX KOHCTPYKOHH H3
OIMHOYHEIX YTOJIKOB CEAYeT BLINONHATE Tpeosannsa 16.12.

7.1.5 Coxarsie 3I€MEHTHI CO CIUIOLIHEIMH cTeHKkaMH oTkpsToro II-oGpaznoro ceuerms
(pECyHOK 2) ciIefyeT YKPEIUIATS [IJIAHKaMA HITH PEINETKOM, IIPH 5TOM JOJDKHBI GBITE
BEHIONHEHH Tpefopamnsa 7.2.2; 7.2.3; 7.2.7u 7.2.8.

a) 5) B)

d

x——l_llf x._l } 7| .
| l
” el T

a) — oTKpuITOE; §), B) — YKpEIUIeHHRIE IaHKaMH HAH PeIleTKaMH
Pucynox 2 — IT-ofpazubie cedeHHs IeMEHTOR
IIpu OTCYTCTBHH NJFAHOK WM pelleToK TakHe 3EMCHTHI, HOMHMO pacdera 1o popMyne
(7) B THEBHBIX IUIOCKOCTAX X —X H ¥ — ), CIefyeT IPOREPATE Ha yeroHanBoCTE NpH HarubHo-
KpYTHIEHOH opMe IOTEPH YCTOHUMBOCTH HO dopMyne

N

10
PcARyYe ~ (19)

371ech @ — KO3 hUIMEnNT, NpUHUMACMEIH PABHBIM

B HABOP
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@ =@ upE ¢ < 0,85;

?= (0,68+021 ) < 1 npu gn > 085,
TAE 3HadeHne ¢ ClISAYeT BEMHCIATE N0 GopMyne

@ =76 Coa! 12 an

B dopmyne (11) xo3pPHUIHEHT Cpar CHEAYET OUPESACIATE HO HpAKOXEHHIO [,

.1.6 CoegmEenre nosca ¢O CTCHKOM B HEHTPANLHO CXATOM IJIEMEHTE COCTABHOrO
CIUIOIIHOTO CEYEHMAA ClIelyeT PACCURTHIBATE N0 (hopMyliaM TabIHIE 43 Ha CABHT OT YCHOBHOU
nonepeyHol cunsl O, onpeenseMoii no popmyne (18), mpu stoMm xoaddumEeHT @ cueayer
NPHEAMATE B IIIOCKOCTH CTEHKH.

7.2 Pacder 2neMeHTOR CKBO2HOIO CequeHHs

7.2.1 Pac9éT Ha NpOYHOCTD DJIEMEHTOB CKBOZHOIO CEYEHWA NpPH DECHTPATBHOM
PAacTSXKeHHH H COKaTHH CIEJyeT BRIIONHATE 1o GopMyne (5), rae A, — Inomans CeMCHUA
HETTO BCETO CTCPXKHA.

7.2.2 Pacuér Ha yCTONYMBOCTE CHXATHIX CTEPIKHEH CKBOSHOTO CCUCHHS, BETBH KOTOPBIX
COSAPHEHH INAHKaMI WM PemETKaMH, CIeAyeT BEIOMEATE o (opMyne (7); opa  5ToM
koahDHIMEHT ¢ OTHOCHTENEHO cBOGOMHOM OCH (MEPIEHAMKYIAPHOR K MAOCKOCTH ITAHOK
HITH PENIEToK) ClIeAyeT OmpeAeisTs o opmynam (8) i (9) ana cevwenuii THHA b C3aMeHOH
puux A ma Ay 3mauenme Ay chexyer ONPEASHAT: B 3aBHCHMOCTH OT SHAYCHHE A
NPHBEACHHBIX B TaOmume 8 Jf CTepiKHEH ¢ YMC/IOM mHaHeici He MEHES MECTH.

Pacuér Ha ycTOHYHBOCTE CKBO3HBIX CTEDIKHEH ¢ UHCIOM HaHeNed MeHee MECTH CIEAyeT
BEITONHATE

NPH NIaHKaX — Kak pacaér paMHEIX CHCTEM;

HpH pemETKAx — corNacHo TpeGoranuam 7.2.5.

7.2.3 B CKBO3HBIX CTEDIKHAX C ILIAHKAMH yCJIOBHAN THOKOCTD OTACHEHOH BeTBE A1, A5
wm Az (oM. Tabmamy 8) Ha yuacTke MeN(Iy CBApHEIMH IUBAMH HIH KpalimuMu Gomramu,
TIPAKPEIISIOMAMY IUIAHKY, ZOIDKHA OLITE He Gonee 1,4,

TIpy mamvmuR B 0/HOM H3 INIOCKOCTEH CILTOIHOTO JIACTA BMECTO INAHOK (CM. PACYHOK
2,6) v @) rakocTs BETBH CNEAyET BEMMHCINTE [0 PagayCy MHEPHHH TONyCedeHH
OTHOCHTEIILHO €70 NEHTPaNLEHOH OCH, NepreHMHKYIIPHOH K MI0CKOCTH IIaHOK.

7.2.4 B cKBO3HEIX CTEPXXHAX C peluETKaMK NOMHMO DAcUETa HA YCTORYHBOCTS CTEDKHA
B HENOM CIEAYET NPOBEPATE YCTOHUMBOCTE OTACIEHBIX BETBEH Ha YUACTKAX MENY y3JIaMH.
Ilpu HEOOXOAMMOCTH C/CAyeT yIWTHIBATL BAMZHWE MOMEHTOB B Y3iaX, HANpHMep, OT
PACHEHTPOBKH 2NEMEHTOB PeIETKH.

B ckBO3HLIX CTEPKHIX © pemETKAMH YCJIOBHad THOKOCTE OTHENHHEIX BETBEH MEXHY
ysnaM# poipkHa Owrre He Gonee 2,7 m He Ho/DKHA NPEBEIMIaTE YCHOBHYIO IIPHBENCHHYIO
FHOKOCTE gy CICPKHA B IIGNIOM.

lpunmmars Gollee BRICOKWE 3HASEHHA YCNOBHOM THOKoCTH BeTBeH, HO He Oonee 4,1,
CICAYST IIPE YCIIOBHH, 910 Pacy&T TAKHX CTEPKHEH BBIIOJIHEH COTA4cHO TpeboBanmaM 7.2.5.

7.2.5 Pacq®r cKBO3HBIX CTEpIKHEH C peméTKaMu ¢ yIéroM ykasagaoro 8 7.2.217.2.4
CHEMyeT BRMONHATE mo qopMyne (7) ¢ saMeHolf B Helt 3nagenms R, Ha Ru= @iR).

TIpu 310M KOS(OGHIEERT yeTOHUMBOCTH ¢ ANA OTAC/BHOH ReTer npu Ay < 2,7 crenyer
IpHEAMatE pasasi 1,0, anpa As >3,2 — onpeaensTs no hopMyne (8) mpu pacuétHOM HEE
ler= 0,7y, rae Ip — nymma BeTRE (Ha pUCYHKE 3,2 INHHA BeTBR — 2 p).

B mHTepBane yCHORHLIX rAGKocTel 2,7 < As < 3,2 3HaueHHe @1 CHCAYET ONDEENATH
NMACHHOR HHTepIONsIYel Mexay 1,0 A 3HaTeRHeM @ npu Ay = 3,2.

: ;}i"éﬂi Uz“’ l 13
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a) 6) B) r)

21,
4y

[

[

a) — TpeyroibHas; 6) — TpeyroasHad ¢ pacliopkaMH; B) — KPeCTORAA; I) — KPECTORAA C PACHOPKAMH
Pucynox 3 — CxeMBl PelIeTOK CKEOZHBIX CTepRHeil
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TaGnuna 8§
Tun P — [TpuepeHHan THOKOCTH Ay CTEPIKHS CKBOZHOIO CEYEHHSA
CEYEHHA © TUIZHKAME ¢ PRUIETKAMMA
Ny z
LY Ay =42 +0.82(0+m)A, 3= 22 vad 1s)
(12) A
Iblb da
e == -
1 Id, rae o= 1015'2
Ay =22+ 082|014 )2 + (L +1,)3h |, (13) 4y = 3 +( +a, 2 Ay A g
P b Ay Ad]
mem-———‘?—-'—*nz Ly 3 3
1, L, di o %
2 rae a,—lU-—-——-,az-lﬂ "
bl 1, b 1,
{ch u dh orHOCATCH K CTOpOHAM
COOTBETCTBEHHO b; 1 b2)
Ay =22, +0.82(1 +3n,) 2, a4 | 3 = 22, +067% A am
b Ay
rag ”3 = f 3
s°h e a = 10
3 A b1,
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Oxonuanue mabnuyol 8

Obosnauenun, npunambvie ¢ mabauye  8:

Ay~ THOKOCTH CKBOSKOIC CTEP/AKHA B NENOM B [NOCKOCTH, NEPSHAVKYJIAPHOR K OCH ¥~ ),
Aencer ~ HEHOOIBIIA 13 THOKOCTEH CKBOSHONO CTEPHHA B UEIOM B INOCKOCTAX, NEPSHAHKYIADHEIX K 0CAM X -X WIH ¥ - ),
A1, As 2, A3 — rRGKOCTH OTOGABHBIX BeTBEH NPH M3THEE B IIOCKOCTAX, NEPIEHAMKYINPHEIX K OCAM COOTBETCTREHHO 1-1, 2-2 1 3-3, Ha yuacTrax
MEMIY CBAPHBIME MBAMH HIH KpaiHmsy Gonramy, MPHKPLMAAIOUIHMH TUIAHKH,
b, (b, bz) — paccroaHKe MEXAY OCAMH BeTRell;
d, Iy — pasmMepel, ONIpenenAeMbie [0 prcyHKam 3 1 4;
A — oAb CEHEHHA BCEIO CTEPIKHS,
Ay A~ nAOWANH CesEHKH PACKOCOR pemeTOK (IPY KPecTOROM PeIeTKe — JBYX PACKOCOB), PACTIONOMEHHEIX COOTRETCTBEHHO B
TIIOCKOCTAX, TIEPNIEHIHKYRAPHLX K ocam 1-1 1 2-2;
Ay~ TIOMANE CEYEHMA PACKOCA PEIICTRH (PY XPeCTOROR peINerTKe — ABYX PACKOCOB), Mexaineli B nAoCcKoCTH oaHOH rpauy (Las
TPEXIPABHOTD PABHOCTOPOHHENO CTEMIKHAY,
fu1, Iy3 — MOMEHTE] HHEPUMM CeYEHHA BeTnell aTHoCHTENkbHO ocell cooteercTBenBo 1—1 1 3-3 {ng cevenuii THron 1 13 );
51, iz —TO e, OBYX YrONKOB OTHOCHTENILHO Ocel cootnercTBerHe 1-1 1 22 (na cevennn Tina 2);
I; — MOMEHT BHEPUMH CEHEHHT OMHOH NMNAaHKH OTHOCUTENbHO cOOCTBEHHOM ocH x —Xx (pucyHOK 4; s cevennii Tunos | n 3);
f1, Iz - MOMEHT HHEPLMH CEYeHHA ONHOH H3 MIAHOK, PACIIONONEHHBIX B IVIOCKOCTAX, NEPICHAKKYARPHEIX OCAM COOTBETCTBEHHO
1=1 1 2~2 (ony ceverun Tana 2),

NDpumevanne — Kruny | Tawie cliefyeT OTHOCHTS CEMEHHA, ¥ KOTOPhIX BMECTO IIBA/LICPOB MPHMEHSHB! NBYTABPHI, TPYGuaTEie M ApyTHe npodmwity ana oaxoit
Wi ofenx persed; Npy 210M OcK ¥ ~ ¥ ¥ || AONKHB DPUXONMTE HEPES USHTPH TAXKECTH COOTBETCTBEHHO CEUCHHA B LSAOM H OTAGNbHON BETRH, & 3HAMCHNA ## W Ay B
dopMyne (12) nonmxust oGecnednts HanboIbWICe 3HACHRE Ay

| dOgVH g
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Pucyrox 4 — Ckpo3HOI cTep:ReRb ¢ INTAHKAMH

7.2.6 Pacuér cTepimeli COCTABHRIX CEYCHHH H3 YTONKOB, NIBE/UIEPOB M JD.,
COEMHHEHHEIX CTEHKAMH BIVIOTHYIO HJIE 4epe3 IPOKNajKH, CNefyeT BEIIONHATE Kak
CINOIHOCTEHYATEIX NPH YCIOBHHE, YTO YYACTKA MEXAY COSHMHAIOMMMH CBAPHEIMH HIBaMH
MMM UeHIpaMM Kpaliux GoxToB He mpeBBONAOT AMA  CRaThx snementor 40i H
pactanyteix  80i. 3xeck pagMyc MHEPIMH CC9cHHA [ YTONKE WiH INBSIUICpa CICRYET
NPHHUMATH U1 TABPOBRIX HJIE JBYTABPOBBIX CEUCHHN OTHOCHTCHBHO OCH, HapamnesILHON
IJIOCKOCTH PaCHOJIOMCHAS NPOKI4fOK, & IJII KPECTOBBIX CEUCHHH — MEHHMAaNbHEIH,

IIpu 3TOM B IpeAENax AJHMHEEI CKATOTO IEMEHTA CACAYET NPEHYCMATPHBATE He MeHee
JIBYX IPOMEXYTOUHBIX cBsisel (IIporIanok).

7.2.7 Pacuér coeAMHHTENHHEIX IJIGHOK H MIEMEHTOB DEMETOK CXATHIX CTepikHel
CKBOSHOTO CEYEHH CefyeT BHIONHATE Ha YCIOBHYIO IONEPEIHYIO CHiTy (e, IPHHAMAEMYIO
HocToSHHOH 1o Beell AMMAE CTEPKEA H ONpeAesIeMylo o GopMyse

Qrc=715-10%(2330-E/ RN/ @, 18
rae N — IpoJONBHOE YCHIINE B CKBO3HOM CTEDIRHE;
@ — koo hUUEeHT YCTORIMBOCTH TPH NEHTPATEHOM CXATAX (711 CeucHuA THIIA 6),
OpHEHAMaeMEIH NpH pacdére CKBOIHOIC CTEPKHA B IINOCKOCTH IUIAHOK HJIH PSIIETOK.

Venoruyio nonepeynyio cuny Qe CleRyeT PacHpeeliTs:

[PH HAIMYHAA TOIEKO COSAMHMTEIHbIX IUTaHOK (PSIETOK) — IOPOBHY MeXAY MIaHKaMHA
(pemérraMn), TeXaMAMA B IIIOCKOCTAX, NEPICHARKY/IHPHEIX K OCH, OTHOCHTEIBEHO KOTOpOo#
OpOHSBOAHTCS IPOBEPKA YCTOHIHBOCTH;

[pH HAIWYAW CIUIONTHOIO JIHCTA M COSHUHHTENBHBIX INIAHOK (PEIUSToK) — momonaM
MEXTY IMCTOM H IVIaHKaMH (perméTkamu), AeXanfiMH B IDIOCKOCTAX, APALISIEHBIX JIMCTY;

OpE pacy€Te DPABHOCTODOHHHX TPEXIDAaHBIX CKBO3REIX crepxmel — pasHo# 0,8
Ope HI8 KOKXOH CACTEMEI COCOMHHTENLEEIX INAHOK (PemEroK), pacnoNoxenHod B omHOH
rpan.

7.2.8 Pacuér coeqUEWTENHHBIX [LIAHOK M MX OpHKperieHnit (CM. pHCcyHOK 4) RomkeH
BEINONHATECH, KaK pacysT 37ieMeHToB 0e3pacKOCHEIX (epM, Ha COBMECTHOS elfcTRHE CHIH £y,
cpeseisaiomielf MiaHKy, H MoMeHTa M;, uarGaromero miaHKy B €8 IDTOCKOCTH, SHAYEHWA
KOTOPBIX CHEAYeT ONpeAcisiTs No hopMynam:

Fi= Osl/b; 19)
My= Qls/2, (20)

rae Qs — ycIOBHAA MONEPEUHAR CHITa, IPHXOAAIIAACA Ha IUIAHKY OfHOH IpaH:.

B HABOP | 7
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7.2.9 PacuBT 3NEeMEHTOB COSHMHHTENLHBIX PEMIETOK COCTABHEIX CTEPMHEH OIemyeT
BEITONHATS KaK PAcUET 2AEMEHTOR peliéTok miockax $epm. [Ipu pacaere packocos permérox
HO PECYHKY 3 YCHIIHE B PacKOCe CHEAYET ONpefelisTs mo GopMyne
Na= en Qsd!b, 1)

rae an—Koa(duurenT, IpHHAMaeMbLi pasEEM: 1,0 Ui pemETKA 1o preyHKam 3, a, 61 0,5 —
110 PHCYHKY 3, @;
(s —ycnoRHas nomepedHas CHJIA, IPHXOAMIALCK Ha OMHY IIIOCKOCTE PEMETKH.

Ilpa pacu€re packocoB KpecTOBOM PeII$TKH ¢ pacmopkaMd (PHCYHOK 3, I) cieayer
YINTHBATE JONONHMTENBHOC ycHmHe Ny, BOHHMKAOIEe B KAKHOM pPAackoce oT ofkarus
BeTBelt § onpeaengeMoe 116 (hopMyne

Nod= e Ny Aal As (22)

rae @ =d1}/(2b3+d* ~b, Iy, d - pa3MepEl, yKasaHHEIE HA PHCYHKE 3;
Np — yeuimie B ORHOI BETBH CTEPXHA;
Aa, Ap — OIS CETEANA ONHOIO PACKOCA H OHOMN BETBH COOTBETCTBEHHO.

7.2.10 Pacuér cTepKHeil, IpeAEasHAYCHHBIX /M YMEHBINEHHS PAaCUCTHOR JUIMHEI
CIKATEIX NEMEHTOR, KOJUKSH BENIONEATECA Ha YCHMNE, PaBHOE YCAORHOR momepednol cune B
OCHOBHOM CKATOM 2/IEMEHTE, Onpefiensemoi 1o gopmyne (18).

Pacast pacnopox, mpeRHasHAMeHHLIX i YMEHBINOHHA pacySTHOH JJIHHE! BeTRel
KOJIOHH B IUIOCKOCTH, HEPNEHHKYISPHOR K IIOCKOCTH MOMEPEUHBIX PaM, NpPH HaTHYHE
HAFPY30K OT MOCTOBEIX HIM JIOABSCHBIX KpAHOB, CNCHYET BBIHONHATL HA YCHOBHYIO
HONEPETHYIO ¢Hily, onpeAenseMyio no ¢opmyne (18), rue spagenne N cuefyer MPHHEMATE
PaBHBIM CYMME HPOJONEHEIX CUUL B JBYX BETBAX KOJIOHH, COSAHHEHHEIX PACTIOPKOi,

7.3 TIpoBepka ycTOHYABOCTH CTEHOK B MOACHLIX JHCTOB
HeNTPa/IbHO CHRATHIX VIEMEHTOR CIVIONIHOTO CeveHHs

7.3.1 Ilpu npoBepKe yCTOHIMBOCTH CTEHOK PACYETHYIO BRICOTY Rer CICAYST DPHHHMATE

IO PHCYHKY 5:
i I

4 £ -

b
T
h e
< RI
o
bt b
& e
I"v

Pucynor 5 — PacueTHbIe Pa3MepL! CTEHOK, CEECOB MOJIOK, MOACHEIX JIKCTOR
B NPOKATHEIX, COCTABHEIX i FHYTEHIX POQHINAX

!

18

)

e e

| B HABOP |



CII 16.13330.2017

IIOJIHYIO BEICOTY CTEHKH — B CBAPHEIX 2NCMEHTAX;

paccTOAHHE MexAy OMmKalfiluME K OCH JJICMCHT4 KpasMH HOACHBIX YTONKOB — B
JNEMEHTaX ¢ (PPHKIMOHERIME NOACHEIME COCIRHERAAMH;

PaccTOSHAE MesIy HayanaM# BHYTPEeHHHX 3aKpyTieHuH — B NPOKaTHBIX HPOhMLLX;

PpaccToSHAE MEXAY KPAsIME BEKPYXeK — B IHYTHIX HPODHEILIX.

7.3.2 YCTOWYHROCTE CTEHOK IICHTPANGHO CXATHIX JJIESMEHTOB CILTOITHOTO CEYMCHHS
cleAyeT cuaTaTh 0GECTICHEHHOM, €CTH YCIIOBHEAA IHOKOCTH CTEHKH Av = (her! tw) /Ry /E He
TpEBLIIACT 3HAYCHAN TPSACNEHOM YCnoBHOH TH6KOCTH Auy, ONpefeNseMEIX 1o GopMyiaM
Tabmuuer 9. Bonee ruGxue CTEHKH CIEAyeT MPEMEHITH NPH NONTBEPXACHHA HX YCTOHIHBOCTH
(TeOpeTHYECKAM ¥ITH OHNBITHEIM IyTEM).

Tabnmma 9
VenopHaa TlpeneibHas yCI0BHEaA FTHOKOCTS
Cenenne rHGKOCTE CTEHKH e
SNeMEHTa /1

<2 130+0,1542 (23)

—-lﬂ-ir
I >2 1,20+ 0354 523 4)

E = <1 12 (25
>1 L0+021<1,6 (26)
£0,8 1,0 @n
' : >0,8 085+0,194<1,6 (28)
| S

l , 08T | (0,4040,072)(1+025./2 = b7k, ) (29)

Obo3nauerus, npunameie @ mabnuye 9:

A — ycnongan rHGKOCTS 9/eMEHTA, NPHHIMACMas B PACTETE Ha YCTONYHRBOCTS MPH IERTPANTEHOM
CHaTHH,

by — \IHpHHA TONKH TABpA.

NpuMmevanna

1 B ropofuaroM CeYEHAH 3Ha4YEHHE e CRefyeT QNpelNensaT: Al WIACTHHOK, PACHONOKEHHBIX
HapamreNsHO IOCKOCTH, B KOTOpOH NpoBepseTcs YCTOIIHBOCTD 31EMEHTA B HEIOM.

2 B TaBpoBOM cedeRHM NOIDKHO cobmoaatnes yenosne | < by /h, <2, mpu A <08 wm
2 >4 5 popmyne (29) cremyer npunmmate A = 0,8 wm A =4 cooTsercraenHo.

3 3nax «$» B GOPMYNAX 03HETACT, UTO IHATCHHE Ay B CHYHAE LrO MPeBLIIICHHA OPH pacaére Ho
dopmyne ciieAyeT MPHHMMATH PARHLIM YKA3AHHOMY B IDABOH 9acTH

733 C'remcn_uen'rpanmo CXATHIX 3JMEMEHTOB CIUIONHOrO ceYeHusa (KOMOHH, CTOSK,
ONOp H T.L) UpE Ay 2 2,3, 33 HCKMIOYEHUEM DPACCIMTAHAEIX ¢ YYETOM ISOMETDHYECKOH
HENMMHEHHOCTH KOHCTPYKUMH, CJCIyeT YKPEINISTh HONEPeYHEIME PEGpaME JKECTKOCTH C
maroM OT 2,50 10 3.

B cnnomHOCTSHIATRX BETBSX KONOHH CKBOIHOTO CEMCHHs PEGpA KECTKOCTH CleAyeT
YCTaHARNHBATE TOJBKO B Y3aX KPefleHHs COSAHHATENBHEX PEMETOK (II2HOK).

B crenxe, yxpemneHHO# TONBKO nonepeunriMu péipaMu, MWPHEA HX BHICTYNAIOMEH
9acTd b, AomKHA Geith Be Meree (fer/ 30 + 40) MM — ANs NAPHOTO CHMMETPHUHONO pebpa, He

B HABQP |




CI1 16.13330.2017
Menree (hy/ 20 + 50) MM — A9 OFHOCTOPOHHETO pebpa; Tonuua pebpa f, MomKHa GHITE He
meree 2br.R, /E.

Ilpr yxperienmM CTEHEKH OZHOCTODOHHMMH IONEpEedHEIME pEGpaMir KECTKOCTH
OIMHOYHbIE YTONKH CleAyeT IPHBAPUBATE K CTEHKE EPOM.

7.3.4 B nieATpaNbHO CKATHIX 9TEMEHTAX ABYTABPOBOTO CEYEHHA ¢ PACIETHOM BEICOTOM
CTeHKM Ky B CNydae YKPCIUICHHS CTEHKH INPOJONBHEIM pebpoM  XECTKOCTH,
PacTIONCXCHHEIM HOCEPEHHE H C MOMEHTOM HHEPHHHE ceucHUg [t

1 —
TIpH ’; + <6, 38a4eHEe A, , yCTAHOBNERHOE B 7.3.2, cleAyeT yMHOXHETE Ha KOG OHIMEnT
of fw

- Lo fy_gpte_
B=1+04 e (l 0! o t? } 30)

IIpu pacmomoxeRnH pepa ¢ OQHON CTOPOHE! CTEHKH, 670 MOMEHT WHEDIHH CIEAYCT
BEMHCIIATE OTHOCHTENBHO OCH, coBmamaromeif ¢ Gmpkaiiluelf rpalbio CICHKH H OH JOJDKEH
65iTh B MeHee, 4eM A1 IaPHEOTO CHMMETPHIEOTO pebpa.

B ciyqae ppmonneHua MpOJOABHOrO pebpa B B¢ rodpa CICHKH NP BEMHCICHNHA Aef
CHeyeT yIHTEIBATEL PasBEPHYTYIO HIHHY rodpa.

TpononeHEle pE6pa XECTKOCTH CIEAYET BIIOYATE B PRCUETHEIC CedeHU 3IEMEHTOB.

MussMansHEE pasMepbl BHICTYNAIOMEH JacTH HPOAONEHEIX péGep IECTKOCTH CeayeT
IIPAHEMATE KaK Ji1 nonepednsix pébep cornacHo TpebosaHuam 7.3.3,

7.3.5 Tlpu pacufre NEHTPaNbRO- M BHCICHIPEHHO CXKATHIX CIEpXHEH CINOIMHOTO
COeMGHMA B CHydJasX, KoOTAa (aKTHdYecKoe 3HAYCHAE YCHOBHOH THOKOCTH CTeHKH

Av= (hs! tw) /Ry /E mpeprnmaer (np nesTpambHOM Cxarwe Be Gonee geM B 2 pasa)

3HadeHne NpefebHOl yenopHOH rE6KOCTH CTEHKH A wy, MOMYMESHHOS COTNIACHO TpeboBaUIM
7.3.2, araoxe 9.4.2 1 9.4.3, B dopmynax (7), a rarore (109), (111), (115), (116), (120) = (121)
JONMyCKAeTCA IPHHAMATE PACIETHYIO YMEHEIICHHYIO [UIOMaAs cederns 44 paMen 4.

7.3.6 3umagenue Ay cieAyeT BRIIHCALTE N0 HOPMYNaM:

JJ JRYTABPOBOTO H MBEIUIEPHOTO CeueHMH

Aa=A- (hqf" ha) b, (B31)
Bns KopoOuaToro CeMeHua:
OPE HEHTPANEHOM CATHH
Aa=A =2y ha) tw—2(bert — ba) 17; (32)
I1D¥ BHENIEHTPEHROM CXATHH
Aa= A =2 her— d) b, (33)

rae hy W hg — pacugTHAsT B yMEHBIICHHAS BHICOTA CTCHKHM, PACIOIONEHHOH IapaiiensHo
IJIOCKOCTH, B KOTOPO# MPOREPAETCH yCTONIHBOCTE;

befy 1 bs — pacuBTHas H YMEHBIUCHHAA IMHPHHAA HoAca KopoGUaToro cedeHns,
PacmomoXeHHOr0 NepNeHARKY/BIPHO K INIOCKOCTH, B KOTOPO# IIpoBepsercs

YCTOHYHBOCTE.
3mauenue A B ICHTPAIRHO CIXATEIX SIeMEHTaX CIEAYeT BEIMHCIATS HO GopmynaM:
JUTA )IB}’T&BPDBOI‘O cegeHusa
ha=tw[ A, — (A2, - 1) 4, -1,2-0,15 /T)],/E/Ry R (34)

roenpe A > 3,5 cneayer npuEEMath A = 3,5;

s KOPOGHATOro CeueHmd
hd'z te [‘Tuw - (Aw/lmu - 1)( Z’mv - 2’9 - 0’2 :i: .‘-0’7'1“')] \l E/ R}’ * (35)
raenpa 2 > 2,3 cleyeT NpHHAMATh A = 2,3;
IJIA HIBEJUIEPHOTO CEFeHAS

&
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ha=twlduw JE/R, . (36)

Jgaverud A B A u» B opMynax (34) — (36) mns HEHTPANEHO CKATHIX JICMEHTOB
cliefyerT NPHHEHMATE COrMacHO TpeGoBanuaM 7.3.2. Ilpu BeMWCICHHE 3HAYeHHA bg wWis
xopoGuatoro cedernHd mo dopMyne (35) BMecTO Ad, fw, Auw B Aw CGHEHAYET UPHHHMETDH
COOTBETCTBEHHO by, 5 A wit B A 11~ (bert/ 17) /R, JE, ipu s10M 3nauerme Aoy crenyer
OIIpEAEIEITE COTTIACHO Tpebosaauam 7.3.9.

3pageHHe /4 JUIA BHENEHTPEHHO CHATHIX ICMEHTOB JBYTABPOBOTO H KOpo§IaToro
cedennit CneayeT BEHCIATE IO ci)opmynaM ¢00TBeTCTBEHHO (34) 1 (35); MpH 3TOM B 3THX
doprynax saveHHs A= Ax H A ClEAyeT DPUEEMATH COTTAcHO 9.4.2.

7.3.7 Tlpr npoBepke YCTOMYHBOCTH TOSCHBIX JIMCTOR 38 PACIETHYIO MIMPUHY cBeca bes
CIeRyeT NPUHUMATD PAcCTOSHHE:

OT IPaHA CTEHKH RO Kpas OSCHOTO JIucTa (TIONKH) — B CRAPHEIX JEMEHTAX;

OT ocH KpafiHero Oonra B HOACE JO Kpasd MHOACHOrO HHCTA — B 9JIEMEHTEX ©
(OpEKIIOHHEIME TTOACHEIME COSAMHEHIAMH,

OT Havala BHYTPEHHEr0 3aKpyIJICHHE O Kpas HONKH — B IPOKATHEIX Npodmisx;

OT Kpas BEIKPY)KKHE A0 Kpasi TIONKH — B THYTEX MPoQHisx (M. pHCYHOK 5).

7.3.8 VerolusBoCTs TOSCHEIX JHCTOR B NONOK UEHTPANBHO CHRKATBIX JICMCHTOB
CILUIOIIHOTO CeYEHHs CHERYET CUMTATE ofecneyeHHOM, eciK yoioBHag rubKOCTS CBeca mosca
(momxm) A= (ber! 1f) 4 /Ry/ E e mpepRIIAcT 3HAYCHNH IpeneNsHON yenosHOM rubrocti caeca
nosica (onku) Ay OMpeAeNseMBIX no dopMynam Tabmamer 10, B KOTOPEIX NPH 3HAYCHUAX

A<08um A> 4 cmemyer npEMMATE cOOTRETCTRCHHO A=0,8 wm A=4.

Tabnuna i0 S -
TlpenencHas yeioRHas TGKOCTS cREC (OTTHGR) MOMKH Aur
Cerenie npu rutikocTs snemenra 0,8 € A <4
1 l 0,36+ 0,101 37
I [ [: 0,43 +0,082 (38)

r_
[_ [_ 0,40 +0,071 (39)

b, . [
=
‘ :" 0,85 +0,191 (40)

Ofosuavenue, npunzmog & mabnuye 10:
A — ycropnas FHOKOCTE aneMeHTA, NPURHMMACMAN B PacTeTe Ha YCTOHINBOCTS NP UERTPATEHOM CRATHE.
ODpumevaune— Jing ceecor (OTFHGOB) NMOAOK (CM. PHCYHOK 5) MPCASALHEIC SHAYCHHS YCIOBHOH ralRocT]

Au, BErncrenme no dopmynam (37) u (38), cneayer 5, Ha koadpuienr 1,5, ano dopmyne (39) —ua 1,6,

e v s
LY

7.3.9 B neHTpankHO ¢KaTHX MEMCHTAX KOpoGIATOro CEYeHAA NpPeACIBHYIO YCIOBHYIO
rHGKOCTE  NOACHOTO NHCTa  Auf) CHEAYeT NPHHEMATh no Tabmuue 10, KaK WA CTEHOK
Kopo6uatoro ceqenus:  Aun = (bet/ 1) /Ry /E.

7.3.10 BsicoTa oTraOa MONKHE (CTEHKH) der (CM. PHCYHOK 5) aomxHa Gsrre He megee 0,3
bes B nHeMenTax, HE yCHIEHHBIX WiankaMu, ¥ 0,2 by — B SNEMEHTAX, YCHICHHBIX IIAHKAMHE
(cm. Ta6mmmy 10); npu sTOM ToMIEHA pebpa AOKHA GhITh He MeHee 2der /Ry /E.

7.3.11 Ilpu nasHadeHAw CceucHAH NEHTPAILHOCKATHIX JMEMEHTOB @O MPEACABHOH
rubkocTH (B cooTBeTcTEHH ¢ 10.4) 3HATERHA NPENSNbHEIX ycnonamx rHGKOCTEH CTEHKH Auy B

B 4 “Jﬁc?g—' 21
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oofacoB Ay (Aw1), ompenensembrx mo tabmamaM 9 m@ 10 COOTBETCTBEHHO, CHEHYET

YBEJIMHEATE YMHOKEHAEM Ha KO3 GUIHEHT | / @AR, /N, 5o ne Gonee 9em Ha 1,25,
8 Pacuer 3J1eMeHTOB CTATLHBIX KOHCTPYKUHHA npn Hirnbe

8.1 OGude mostoxeRAA pacdera

B zaBACAMOCTH OT HA3HAYCHHA H YCINOBAH SKCHNYaTamdH KOHCTPYRIHM pacaér
mrubaeMEx sneMerTOB (6aN0K) clefyeT BRNONEATE Ge3 y4éra il ¢ yMETOM MIaCTHYESCKAX
RedopManii B COOTBETCTBHH ¢ MOApa3ficHeHHEM 2feMEHTOB Ha TPH Kilacca COrjacHo 4.2.7.

Banxa 1-ro Kiacca creayer NMPHMEHRATH A HArPY30K BCeX BANOB H PACCYHTHIBATE B
mpegenax ynpyrmx zehopMammil; Gamks 2-To0 B 3-TO KNaccoB CIeAyeT NPHMEHATH A
CTATHIECKHX HATPY30K H PACCUMTHIBATE ¢ yYETOM PA3BUTHI INIaCTHEECKHX nedopMamuit,

Banxku KpadoBLIX MyTell mox Kpadsl Tpymn pexnMoB paGoter 1K — 8K no TOCT 25546
OpH pacusTe Ha NPOTHOCTH CIEAYET OTHOCHTE K 1-My Kiaccy.

Bucranpuele Gamke CHEXYET OTHOCHTE KO 2-My KiacCy M pacCyMTBIBATE ¢ y9&TOM
OTpaHHYCHHEIX NTacTHIecKuX AetopMarii B cTeHKe, 3HAYEHAA KOTOPBIX CIICAYST ONpEAenATh
NPE JOCTHIKEHHH PACUSTHOTO CONPOTHRICHHS Ryy B [105CaX, BEIIONHEHHBIX i3 Gonee npoyro
cTans.

8.2 Pacver Ha Npo4HOCTH H3rnGaeMBIX 3IEMCHTOB CINTOUIHOTO CeYeHust
8.2.1 Pacu®T Ha MpOuHOCTE Gamok 1-ro kmacca cleAyeT BRIIONHATS 10 hopMynaM:

Tpy feliCTBUM MOMEHTA B OLHON W3 TNABHEIX IIOCKOCTEH

L1 41
Wﬂ,minRyYC ’ ( )
IIpH JICHCTBHE B CEYEHUH NONEPETHOH CHITE
S
S <y 42)
ItwRsye
TP AEHCTBHM MOMEHTOB B ZBYX MIABHEIX IUIOCKOCTAX (H HaNATHA GHMOMEHTA)
M. Bw
M gyt —2 x4 -2 <1, @3)
IepRyYe LynRyyc lunRyYe

rAExUy — PpAcCTOAHMA OT MIABHEIX OCEH A0 PACCMATPHBAEMOM TOUKY CeYCHHS, 4
@~ CEKTOPHAJIbHAA KOOPAUHATA ITOH TOUKH;
IIpH OJHOBPEMEHHOM AefiCTBYH B CTeHKe Oamkit MOMEHTa B NONEPeTHOH CHIIH
-R?;a;?; 6. ~6.0,+6) +3tL, <1, T [Rp<1, 44
tae ox =My / I — HopMANBHOE BANPSDKEHAS B CPEIHHEHOH MIOCKOCTH CTEHKH,
mapajuIeNkRoe NpoxoskHol ocy Gamku;
Oy —T0 e, HEPOCHAWKYNIPHOE K MPOJONEHOH OCH Oy, B TOM YHCHE
O, OTIpeRienseMoe no dopMyne (47);
Ty = OS/ (Itw) ~ xacarcnnHOe HANPIKEHHS B CTEHKE.

HanpsoxeHus ox K 0y, OpHHAMaeMEIE B Gopmyse (44) co CBOMME 3HAXAMH, & TAKKE
Ty CHEAYET ONpEACHAT: B OFHOI ¥ Tol Xe TodKe CTEHKHA Ganku.

Tipu mpoBepKe NPOTHOCTH Ha felicTare MONEPeUHOH CAL Ha OIOPE [1/1A PA3PEsHBIX
Ganox dopuyiy (42) ceAyeT HCmonb308aTE Ge3 yaeTa paboTE noACoB.

B Gankax, pacCUMTHBAEMBIX 10 GopMyle (43), 3HaYeHHEs HaNpMKeHA B crenke fanmka
ROMKHEL GEITE IPOBEPEHE! 1o (opmyne (44) B ABYX IMIaBHEIX IIOCKOCTAX HarHba.

ITpu ocnabieBny CTEHKR OTBEPCTHIMHE 1% GOATOB NEBYIO yacTs dhopMyns (42), a
TAlOKE SHAYCHHE %y B opMyne (44), cnenyeT YMEOXATH Ha k03O QUIMEnT &, ONpeAeise M

o giopMyne

ot
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a= sl (s—d), (45)
TAE §— IIar OTBEPCTHH B OAHOM BEPTHKANBHOM DALY,
d — mEaMeTp OTBEDCTHS.

8.2.2 Pacuér Ha mpoIEOCTE CTCHKE Oanku, He yKpemieHHol pebpams XECTKOCTH, IpH
DefiCTBHM MECTHOTO HaNPSKEHUA Okc B MeCTaX NPUIOXKEHHS Barpy3KH K BEPXHEMY N0ACY, a
TaloKe B OMOPHEIX CEUeHMsIX GaNkH, clefyeT BRIIOMHATS 110 (opMyIe

Oboe_ <1,
Ryy.
roe Ouc= F/(lyte). 47)
3necs F— pacgéTHOE 3HAYCHHE HATPY3KH (CHITED);
le— YCTIORHAN JIAHA pacHpeReNe s Harpysku, onpefeliieMas no Gopmynam:

JUis cHydaeB 0O PACYHEKY 6,) H 6)
Lf =b+2h; (48)

(46)

JINg cydas 110 PHCYHKY 6,6

ly= yhs/ty 49

a) — ceapHasn Ganka; 6) — npoxarHan Ganka; B) — CBApHAR BAH NpoKaTHA® Galik NPU HATPY3KE OT KoJieca Kpasa
Pucyrnok 6 — Cxeme1 pacnpeaefieHH COCPEAOTOUCHAH HArPY3KHE Ha CTEHKY Ganku

rae h— pasMep, pABHEN CyMMe TOJNIIEHB! BEPXHEro Nofca Oaike u KaTeTa NOACHOTC MIBg,
ecaH HIDKHAR GaNKa crapHas (CM. PECYHOK 6,a), JHOO p aCCTOAHHIO OT HapyXHOH
TPaHH DOJIKHE A0 Hayasa BRYTPEHHEro 3aKpyI/ICHI CTEHKH, €CIH HIKHAA Oanka
npoxaruas (cM. pueyHOK 6,6);
w— koot uIHEHT, NPAEMMaeMEIl paBHBmv: 3,25 — JUTA CBAPHBIX M HPOKATHEX famok;
4.5 — ansg Ganok ¢ GPEKUKOHAEIME HOSCEBIME COCIHHEHHAMHE;
I}y ~ cymma coGCTBEHHBIX MOMEHTOB HHepIMH nogca Ganku ¥ KpaHOBOTO PEnkea HITH
MOMEHT HHEPITHH CCUCHHA, COCTOMMIETO U3 MOACA H PEIECA B CIIy9ac HPUBAPKH
PeNECa IIBaMH, 00ECTIe ABAIONHMH COBMecTHYIO paloTy 110sca U penbea;
b — mMpuHa ONHPAHHS BePXHEro HICMEHTA,
8.2.3 PacufT Ha OPOYHOCTE paspe3HEX Ganok 2-ro ¥ 3-T0 Kmaccos ABYTABPOBOTO H
KopoGuaroro cegenmii (puCyHOK 7) M3 CTANH C HODMATHBHEIM COHDOTHEICHHEM
Rym < 440 Hium® mpu cobmonenwn tpeGopasmii 8.4.6, 8.5.8, 8.5.9 m 8.5.18 m mpu
KACATENBHBIX HANPAKEHWIX % = O:/ A4y £0,9 R: (xpoMe onOpHEIX cedenuit) cnenyer
BRITONHATE 110 GOpMyIaM:

B HABOP
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Pucyrox 7 — Cxembl ABYTABPOBOTO (a) B kopobuaroro (6) cewennit Ganox
¢ gelicTBYIOI{HMHA Ha HAX YCHIRAME

npH ¥3TEOE B IWIOCKOCTH Haubomsneii wEcTrocTH (L > Iy)
My .
CxBWxnminRyYe =5 ’ 0
1pH narube B IBYX DIABHBIX NMIOCKOCTAX ¥ HANPEMKEHEIX % = Oy/ (247) £0,5R:
My + MJ’
BWinmmBy¥e  CyWynminRy¥e —
3neck M, M, — aGCOMOTHEIE SHAYEHAN W3ArEOAIOMAX MOMEHTOR;
Cx, Cy— KOO OHIAERTEL, TpuaEMaeMEe To Tabmmne E.1;
[ — xo3ddrmEeHT, NPHANMAaEMETH paBHEIM:
npe 7:50,5 R p=1
opH 0,5 Rs < Tx % 0,9Rg

(5D

= _020 oz
p=1- o (&) ©2)
rie o = As/Aw— OTHOIEHHE INOMANA CeUEHHS NOfca K INIOMANH CCUCHHS CTeHKH
(A HeCHMMETPHIHOIO CeHeHHs Af— IIOMAas MEHBIIEN0 TOsICa;
s KopoGuaroro cedeHmA A, — CyMMapHas IIOMais CeMCHRH ABYX
CTEHOK).
HpH m3rAbe B nnockocTr HauGonsurelt swectrocT (Ix > Iy) H CTECHEHHOM KPYHCHHH
CAMMETDHSHBIX ABYTABPOB

B
M <1, (53)
CxBWanminRyYe  CoWynminRyYe

FII¢ Co — ONpeAelaeTes JuHelHoR HRTepnoNHei o Tabane 10a:
Ta6nmna 10a
"L“ 0.8 0,9 0,99
Py Ryrv 4] 0,1 0,2 0,3 0,4 0,5 0.6 0,7 A s f

X" xn,min

Co 1470 | 1.636 | 1.845 | 2.054 | 2.263 | 2.472 | 2.681 | 2.890 | 3.099 | 3.308 | 3.496

Tlpr pacaéte ceqeHHs B 30HE 4HeTore msrmba B dopmynax (50) = (51) emenyer
npuHEMaTs = 1 ¥ BMecT0 K0I(G(HIHEHTOB Cx ¥ ¢y COOTBEICTBEHHO

em=050+e6); om=05(+a)
Pacuér §a DpodHOCTS B ONOpHOM cederny Ganox (upw My = 0 u M, = 0) cnenyer

BBIIOJHATE 10 dopMynanm:

Qx
—= =<1 54
AwRsYe 54
Qy
—— ], 55
2ArRgYc 3
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IIpu ocnabGneHAA CTCHKH OTREPCTHSME AU GONTOB NeBylo dacTh qopmyn (54) m (35)
cIleRyeT YMHOXAaTE Ha K03 QumuenT a, onpeaentemsiit no dopmyne (45).

Jns ycTaHOBNEHHS pasMepOB MEEMMATBHEIX CCICHHE COCTaBHEIX Ganox
k03 PUIMERTE ¢ U ¢y CHefyeT IPHHEMATE MEHEIIE SHAYCHNI, IPUBEACHHEIX B TabmHIe
E.1, no ne mence 1,0. Meroauka noxbopa MEBRMANEHEIX CeUCHHH n3rabacMbiy HIeMEHTOR
npHBeficHa B IPaBHiax M0 IPOEKTHPOBAHHIO CTANBHBIX KOHCTPYKIHH.

8.2.4 Pacuér Ha MPOYHOCTS Paspe3HEX Aok HEPEMEHHOO CeYeHMA cornacro 8.2.3 ¢
yHeToM IacTHuecKdx AedopManuif REMIONHSETCS TONRKO B OAHOM CEYCHHH ¢ HamOonee
HeOnArompHATHEIM COYETaHEEM Yol M u ) B 0CTaNBbHEX cedeHuax Oamky pacaér cneayer
BRINOJHATE NPH 3HA9CBHAX KO3(QHIMEHTOB ¢x B ¢y MeHpUIMX, HeM B Tabmne E.1
(npunoxenne E), unr cornacko 8.2.1.

8.2.5 Pacuér Ha OpOYHOCTH HEPA3PE3HBIX M 3aLIEMICHHEIX 0amok DOCTOAHHODO
JBYTABPOROTO M KOpOGIATOTO Cedermil ¢ ABYMS OCSMM CHMMETDHH, H3ru6asMEIX B IocKocTH
HaNGONBLIEH ECTKOCTH, CO CMEXHEIMH NPONeTaMH, OTHHIaoImEMHcA He Gosiee yeM Ha 20
%, mpm cobmozerns TpeGoBanuii 8.4.6, 8.5.8, 8.5.9 m 8.5.18 cnepyer BHIMONHATE N0
tdopmyne (50) xax cemermit 2-To Kracca ¢ yIETOM JacTHYHOrO NepepacnpeReneH s ONODHLIX
H IPOJETHHIX MOMEHTOB.

B sTOM Cityuse pacuETHOE 3HAMEHHE MOMEHTA CllellyeT ONPENelITs o GopMyle

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

rae Mpmax — HambGonbmmii H3ruGaOMKME MOMERT B IpoNETe HIIH HA ONOPE, ONPeAeNIeMEIH
U3 pacdeTa HepaspesHoH Gamc B npemonoxeryy ynpyroi paGoTe! cTany;
Mer — ycnosEBU H3rabatomuii MOMEHT, DaBHBII:
a) B Hepa3pe3HEIX Hankax ¢ MapHUPHO ONEPTHMH KOHIAMHA GONLIMeMy H3 3HauCHHIL:

My = mwc{a.:::/z} ; S

My=0,5M, (58)

Iie CHMBON smax O3HA9aeT, 970 CNEAYST HalTH MAKCHMYM BCETO CHERYIOMICIO 3a HEM
BBEIpRXCHHS;
Mi— uaruGarormuif MOMeHT B KpaifHeM HpOJIeTe, BEMUCACHHEIH Kak B MapHHPHO Oneproii
oxponponeTHoit Ganke;
a— PacCTOAHAE OT CeHYeHHs, B KOTOpOM AcHCTBYET MOMEHT M, B0 Kpaiineli omopsl;
! - pnwHa Kpaliirero nponera;
M; - MaKcEMANEHEDT H3rHOaromHit MOMEHT B IIPOMEXYTOTHOM IMPONETE, BHYHCACHHRN Kak

B HIAPHUPHO onepToif opHonponeTHOR banke;

6) B ONHONPOIETHEIX U HepaspesHsx Oankax ¢ 3ameMNeHHEIME KOBEDaME M= 0,503,
rae Mz — saubossomii #3 MOMEHTOB, BEIYUCICHHEIX KaK B OaIKax ¢ IIapHApaMH Ha OHOPAax;

B) B GaNKe ¢ OMHAM 3AMEMICHHEIM 1 APYTHM CBOOOTHO ONEpPTHIM KOHIOM 3HadeHHe

M.y cnemyer onpenensaTs mo gopmyne (57).

3uauenwe % B opmyine (52) CHSAYET BEIUMCIATE B CEUCHHH, TAE ACHCTRYET Myq; ecim
Minax ~ MOMEHT B IIpOJIETe, CICAYET POBCPHTE ONOPHOS CedeHHe Oamky.

8.2.6 Pacu®t Aa MPOYHOCTE HEPA3PEIHEIX H 3AMEMICHHBIX 6aloK, YAOBNECTBOPAIOLIMX
8.2.5, B cyuae usruGa B ABYX rIaBHEIX IIOCKOCTAX CHEAYET BHIIONHATE Mo (opMyne (51) ¢
Y9ETOM HepepacnHpeRclcHHT ONOPHBIX N HPONETHRIX MOMEHTOB B JABYX TIABHBIX
IIOCKOCTAX cornacHo 8.2.5.

8.2.7 Pacy€r Ha NpOYHOCTE HEPASPE3HBIX M 3AINEM/ISHHE OalloK, YAOBICTBOPAIOMEX
TpeGosanusM 8.2.5, 8.4.6, 8.5.8, 8.5.9 u 8.5.18, cineayer BumonnaT™h mo gopmyne (50) Kak
ceueHnH 3-ro Kmacca ¢ y4ETOM nepepacipesencHus H3ru0aoluX MOMEETOB # 00pazoBaHus
YCNOBHBIX IUTACTHYSCKHX IMADHHPOB, & TaKXxe BIHSHHA KacaTejbHRIX Hanpsxcem{ﬁ ™ B
COOTBETCTBHA ¢ 8.2.3 B CEUCHHX ¢ MAKCHMATLHEIM HaTrHOAIOIEM MOMEHTOM.

8.2.8 Pacqér 5a IpouHOCTE GHCTANEHEX paspesHEX GanoK ABYTaBPOBOTO B KopobaaToro
CeHenwii ¢ IBYMS OCSIME CHMMETPHH NpH cobmoenun TpeGopannii 8.4.4, 8.5.9 1 8.5.17 u npu

B HABOP | =
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KAcaTeNMbHEX Hanmpxenuax % < 0,9 R m 7 < 0,5 R, (kpoMe ONOPHEIX CEYeHKHN) Cnenyer
BRINOJHATE K8K pacuéT cevennit 2-10 Knacca o GopMylaM:

npu m3reEGe B OAHOH riarHOH IIOCKOCTH

My
I Srve— 59
CxrBrWanRywYe 9

npu A3rade B ABYX IJaBHEIX INIOCKOCTAX
M M.
= + <.
CerBrWenRywYe  CyrWynRyrvc

B dopmynax (59) = (60):
¢ = (arr + 0,25 -0,0833/r %) / (ar +0,167), ()]
roe ar=Ar/Av;  r=Ryl R
[ — ko3 bHITHEHT, TPHHMMAEMELH PaBHBIM:
1pr %2058 A=1
MHOSR<H<OIR  fr=l-—o e G)*s (62)
Cyr — K03 AIHEHT, TPARMMACMBI paBEEM 1,15 — JULA ABYTABPOBOTO CEYECHHS H
1,05/r — muts Xopo6eaToro cedeHus.

Pacuér SucTansHEX GAIOK NPH HaTHYHH 30HE! SHCTOrO H3rHOA H B OMOPHOM CE4eHHH, a
TAKXKE C y4ETOM oOcnallNeHHA CCYCHHA CJACHYeT BHINONHATE coriacHo 8.2.3 K npasun
TPOEKTHPOBAHWS CTANBHEIX KOHCTPYKITHH.

8.3 Pacuér Ha HpogHOCTE OATOK KPAHOBLIX MYTell cTomHOre cedeHEn

8.3.1 Pacu¥THAa NPOYHOCTH GANOK KPaHOBEIX MyTel CIEAYET BEIIONHATE COTNACHO
8.2.1 Ea JcHCIBHC BEDTHKANBHEIX H [ODH3OHTANEHEIX  HArpy3oK, ONpeAeNfeMEIX 0o
CI120.13330.

8.3.2 Paca¥r Ha OPOYHOCTH CTEHOK GajioKk KPaHOBEIX IyTell (33 MCKIIOMEHHEM OaNok,
PACCHMTRIBAEMEIX Ha YCTAJOCT, U KpanoB Ipynm pexuMoB pabotel 7K B mexax
METaLTYPrAYECKRX Mpou3eofcTr ¥ 8K) ciesyer BRmoMHATS 1o hopmyne (44), B koTopoi npR
pacufre CeueHHM HA OHOpAX HepaspesHEX Gamok Bmecto Ko3dduumenta 0,87 cnemyer
npaEAMarh koagdmmment 0,77.

8.3.3 Ilpm pacg€Te Ha MPOYHOCTE CTEHOK OaNOK KPaHOBHIX MyTeH M3 CTAITH C NPEesoM
texygectn He Gomee 440 Hivm® mis kpaHoe rpymm pexmmos paborst 7K (8 mexax
MeTaUTypradecKax npor3BoAcTB) H 8K AoiKeE! G5ITh BRIIOIHEHE! YCIOBHA:

(60)

E;\/(cr,,. +610x)? = (64 + 6 Wiy + 006y +3(T +7T,0, ) S 1 (63)
(Ox+ Olaca) | Ry S 15 (64)
(Glocy + ap) I Ry S 1; (65)
(7 + Tocy + G} [ Rs 1, (66)

rze B~ xoshdrmmenT, npuauMaeMsiii pasHEM 0,87 s pacdera paspesnsx 6anox 1 0,77 mis
pacdera ceveHHH Ha ONOpax Hepaspe3nsx Gamok;

Ox =M/ Wy ocx= 0,25 Aoy ey =W W1 Fu /() op= 2Mit 1 Iy,
Ty = f(th); Tocy = 0,3 Otacys Ty = 0,25 ap. 67)
B dopmynax (67):

M u Q- u3rnbaomuii MOMEHT B [IOIePETHAs CHAA B CeYeHHHA Oaliki COQTBETCTEEHHO OT

pacdeTHO# Harpysku, onpegenemol cornacso CIT20.13330;
¥ — k0 PUIMEHT HaZeXHOCTH HO HATPY3KE IS KPAHOBLIX HATPYZ0K, IIPHHAMAEMELH
cornaceo CII20.13330;
71 — Ko3bdUuHEHT YEeIHUeRRs COCPENOTOUEHHOA BEPTHKANLHOH HArPY3KE OT OAHOIO

” B HABOP |




CI1 16.13330.2017
KoIleca KpaHa, pHauMaeMeli cornacao CIT 20.13330;
F, — nonHOE HOPMATHBHOE 3HAYEHHE COCPEAOTOUEHHOH BEPTHKAILHOH Harpy3KHA OT 04HOTO
Konjeca Kpaua,
lef— yCHOBHAA JIHHA, OnpefenseMasn cornacHo 8.2.2;
M, — MecTHRI KpY TS MOMEHT, OIpeAe/eMelii o GopMyne
M=y mFae+ 0,75 hr, (68)
rae e = 0,2 b, (3necs b — mmpHEA TOZOLIBH PEIECA);
O, — pacu&rHas TOPH30HTANLHAS HATPY3Ka, HAPARICHHAs NONepeK KPaHOBOTO HyTH,
BEBEIBacMad NiEPEKOCaMH MOCTOBEIX KPAHOB ¥ HENApalIe/IEHOCTEIO KPRHOBRIX
myredl B npuxuMaemas corracHo CIT 20.13330;
hr — BEICOTA KPAEOBOTO PENECa;
Ir=1+ bytr% 3 — cyMMa coGCTBERREIX MOMERTOB HHEPUHH IPH KpYIeHUH PENbea | N0sca,
rae by ¥ iy — COOTBETCTBEHHO MIHPHHA H TONIIEHEA BEPXHET0 10Aca Hamks.
Bce nanpsokeHus B gopMynax (63) — (67) ciaenyeT NPEHAMATH CO SHAKOM CILUHOCH.

8.3.4 Pacuer Ha IpOYHOCTE MONBECHBIX OANOK KPAHOBEIX HyTel (MOHOPSIIECOR)
CHERYET BHINOMHATE ¢ YJ6TOM MECTHRIX HOPMANbHBIX BAallpDKCHHH OT JaBNEHHE KONCCa
KpaHa, HaNpaBIeHHBIX BAOJIb ¥ HOMEpeK ocH Oaky.

8.3.5 Pacga¥r Ha mpouHOCTH OGHCTANLHEIX OANOK KpaHOBBEIX WyTe# ABYTaBPOBOrO
CeucHHAA ¢ ABYMA OCAMH CHMMETPHH 1 KPAHOB I'pynn pexcamMos paGorst 1K — 5K mpm r =
Ry /! Ryw = 1,5 cieayer BEINONHATE cornacHO TpeboanusM 8.3.2 uwmm mo dopMmyne (60), B
KOTOpOH:

M, — usruGaronuit MOMEHT B TOPH3OHTAIEHOM IOCKOCTH, IOJHOCTEIO

TepeAaomuHes Ha BepXHUH mosac Gank,
Wen = Wof— MOMEHT CONPOTHBICHHEA CEUEHHA BEPXHETO N0ACa OTHOCHTENBHO OCH ¥ - ¥;
¢y — kKo2(QuEenT, TpHEAMaEMBIit paBHEM 1,15,

8.4 Pacuer na o6mxyto yeToiiTHBOCTE H3IrH6aeMbIX 3J1€MeHTOB CIIOMHOrO
cedeHns

8.4.1 Pacu¥r Ha YCTOMIHBOCTS ABYTABPOBEIX Ganox 1-ro kiacca, a Taxke GHCTaNBHEIX
fanok 2-ro kmacca, yAOBieTROPsIONEX TpeboBanmam 8.2.1 1 8.2.8, cneayer BENIONHATH O

dopMymam:
’ npH Harube B MIOCKOCTH CTEHKH, COBIAJAIOMEH ¢ MIIOCKOCTRIO CHMMETPHH CeICHHA
My
— = (69)
PpWexRyVe '

npd A3rHGe B ARYX TIABHBIX IJIOCKOCTAX (M HammInn GUMOMEHTOB)
M

M, + . B <1, (70)

OHRy. W R PRy,

B dopmymnax (69) u (70):
@5— k030 bHUHERT YeToMTHBOCTH HPU U3rHbe, onpenenseMeli o mprnoKeHMIo X s
6anoK ¢ ONOPHEIMH CEYERAAMH, 3aKPEIUICHHEIMHA 0T GOKOBEIX CMeIeHni U MOROpOTa;
Wex— MOMCHT CONpPOTHBIICHAS €€YCHHA OTHOCUTENEHO OCH X - X, BEMECICHHRIH 111
CXKaTOre Hofca;
Wy — MOMEHT CONPOTHRIIEHHS CEYCHIA OTHOCHTENBHO OCH J—¥, COBIamaromeH ¢ NIOCKOCTRIO
m3raba, srmECICHHR Ang HarGosee CxRaTOMH TOUKY CRATOr0 Nogca;
Weas — CEKTOPHAIEHEI MOMEHT COIPOTHBIICHEH CEUCHNS, BRIYACIICHHbI A HarnGonee
CXATOH TOUKH CXATOro HOACA.
3uax «+» Y BTOPOro | TPETHEro WieHoB B Gopmyne (70) mpHHEMaeTcs, CIH B
pacCcMaTpHBAEMOl TOUKE COOTEETCTRYIOINES YCHIIHE BRI3HIEACT CIKATHE.
Hna 6ucransHex Ganox B hopMynax (69) u (70), a Taxxe IpH onpencieHuy @5, Ry

ClIeNlyeT 3aMeHATh Ha Ry . i !
B HABOP |
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8.4.2 Tlpu oinpercneHWH 3HAMEHHS ¢ 3a pacueTHyI0 MMEEY Oamxu Ly crenyer
NPHHHMATh PAcCTOSHYUE MEXAY TOYKaMH 3aKpellleHHH cXaToro mosaca OT HONEPEedHEIX
cmemennit (y3maMy NDOAONBHBIX WA NONEPEMHLIX cBisel, TOUKAMH KPEeIIeHHES KECTKOro
HACTHIIA); IPH OTCYTCTBHE CBA3CH lor = I (rme [ — mponet Gasnky); 3a pacHSTHYIO JNMHY KOHCOIH
cleyeT IPARAMATE: lo= | IPH OTCYTCTBHY 3aKPEILICHHAS CHKATOrO N0ACa Ha KOHLE KOHCONH B
FOPH30HTANBHOM IUIOCKOCTH (3Xech / — INMHA KOHCOJH) MM DAcCTOSHHME MEKAY TOYKaMH
3aKpEIUIEHHA CHKaToro ToACAa B FOPHM3OHTANBHOH ILTIOCKOCTH — NPH 3aKpellIeHHH mofAca Ha
KOHIe H I0 AJHHEe KOHCOJH.

8.4.3 Pacuér pa ycroiquBoCTE: 6aloK KPaHOBEIX IyTeil NBYTABPOBOTO CEYCHHUA CEAYET
BeIMONHATE Ho Qopmyie (70), B xotopoit: M, — H3rEOGalomMi MOMEHT B TOpHIOHTANBHOM
MIOCKOCTH, HONHOCTRIO Hepefaromuiica Ha BepxHuil mosc Gamxu; Wy = Wy - MoMeHT
COIIPOTHRIIGHHA CEHEHHA BEPXHETO N04¢a OTHOCHTENEHO OCH ¥ — Y.

8.4.4 VeroimusocTs Oaiok 1-10 Kiaacca, a Taxke OHCTAIRHEX a0k 2-ro Kiacea cneayer
cuHTaTE obecmeyderHol:

d@) 0npE Oepejade Harpyskd Ha OGanky wdepes cmmomHOH OKECTKMEE HacTEI
(xeneso0eTOREbIE [IATH! H3 TAKENOro, JETKOTo H g9eHCTOro OETOHOB, INIOCKHE H
DpoHIHpOBaHHEIH METAUIMYCCKHE HAcTHI, BOJHHCTas cTank H T.JL), HENPEPEIBHO
onuparommiica Ha CXaTeH mosAc Oankw ¥ cBA3aEHEDE C HEM ¢ IOMOMEIO cBapkH, Gomros,
CaMOHapEe3al0IIX BHHTOB H AD; IIPH 3TOM CHIIEI TPEHAA yYHTHIBATE HE CICOyeT,

6) TIpH 3HAYEHAAX YCIOBHOH rHOKOCTH CXKATOro nosca Gamwu Ay= (L / b),/Ryf/ 7, He
TPEBEINAONTHX €€ NPEEbHbIX 3HaYeHHH A, ONpeaeNeMerx o Gopmyaam Tabmans 11 ms
GamoK CHMMETPHIHOIO ABYT4BPOBOTO CEYCHHMA MIM acHMMeTpHYHOro — ¢  Gonee
pasBHTEIM CXATHIM IIOSCOM, PaccuuThIBACMEIX N0 (opMyne (69) m mMerOmHX OTHOINEHHE
IHpPHEHEE PACTAHYTOTO HOICA K IHPHHE CHRATONO NMogca He Menee 0,75,

Tabauna 11

MECTO NPUACIKEHHA HArpY3KH

VcnoBHaR HPEACABHAA HOKOCTE CAATOTO nosca
POKATHOH HW_cBaproi Ganku 2.,_/,_
K pepxuemy noacy 0,35+0,0032 b/t +(0,76-0,02 b/0) btk (71)

K HipkHeMy nodcy 0,57+0,0032 bt +(0,92-0,02 binblh _ (12)

He3aBHCHMO OT YPOBRA NDHJIOKEHAA HAIPYIKH NpH 0,41+0,0032 b/r +(0,73-0,016 b/t) b/ (73)
pacuére ydgacTia OANKH MEXAY CBASAMH WIM npun
UHCTOM H3rHGe
06 Y @ maGruye 11:
b ¥ ¢ — cOOTBETCIBERHO WHPHHA H TOMMNHA CXATOO NI0ACa;
h = paccToRHKE (BEICOTE) MEXIY OCHMH NORCHBIX IMCTOB.
Oprmevanus
1 3uavenns Aup onpencnenst np 1 € Wb <6 W15 < bt <35; anx Ganox ¢ orHomennem bft < 15 8 hopuynax
‘raGnuupt 11 crenyer npuRkMaTe b/t =15, _
2 Jinx Ganok ¢ GPHKHHOHHLIME NOSCHEIMH COCAHHCHUAMI 3HAYCHNR Ayh CEAYET yMHOXATH Ha 1,2,

3 3navennn Ayp creqyer noBLHIATE YMHOKEHHEM Ha KoagprmenT | J[R, fa, rae o= M| (Wep).

8.4.5 [IIpHKpeIUIEHME K CXATOMY HOSCY JKECTKOIQ HACTHIIA, NPONOMBHBLIX HIH
TIONEPEYHBIX CBI3eH, KOTOPHIE ZAOMKHEI O0ECHeTHBaTh YCTOMUABOCTE H3THOAEMOr0 3MeMeHTa,
ClefyeT pacCUMTHIBATE Ha (DAKTHHECKYI0 HIH YCHOBHYIO momepeqHyro cumy. Ilpm aroM
YCIIOBHYIO NOTIEPETHYIO CHIIY CHEAYET ONPEACiTE:

IPH 3aKperenuy 6anKd B OTHENBHEIX TOUKAX — 0 dopMyne (18), B koTopoii ¢
CHENYET ONPENEIIATE AIA cedenus Tana b (cm. tabmuuy 7) npe reGkocta A=ly/ i (tae i —
paEyC HHEPIHH CEYCHHAA CKATOr0 I0ACA B TOPHIOHTANBHOH IIIOCKOCTH), 8 N — BBIMHCIIATH
no hopMyne

N= (Af r -+ 0,25Aw) Ryw, (74)
rhe Ar # Aw — IUVIOIAKE CeTeHMA CKATOI0 110SCa i CTEHKH COOTBETCTBEHHO;
r = R)a"/ ij = I,D;
Ry 1 Ryw — pacu&rHele CONPOTHRIICHHS CTANM CKATOTO 1105¢a H CTCHKH COOTBETCTBEHHO;

2 B HAEOKJ
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OpH HEOpPepEBEOM 3aKpelUIeHnH — 0o GopMyne
= 30p:/1, (75)
[Ae gfic — YCNOBHAA HONEPEMHAs CHIlA Ha GAMHEIY JIHMHE Nosca Gamks;
O — yCTIOBHaSA TIONEpedHad CHNa, onpeacideMad no Gopmyne (18), B xoTopolt @ =1,
a N ciegyer BEMmECIATE 00 dopuMymne (74).

8.4.6 Vcroligmsocte Ganok cegeREAMH 2-T0 H 3-ro KIEACCOB CHGHYET CHHTATE
ofecneqeHAON NpY BhiIONHEeHUH TpeGoRanwit nepeuncnenua a) umm 6) 8.4.4 mpu ycosun
YMHOKCHHS 3HageHu#t 1y, OnpenenseMen: o oprmynaM TaGmamsr 11, 5a kosddumuesT

§=1-06(1=—-D/(=—1), (76)
re cix — koadpuunenT, onpefiensemsii mo GONEmeMy SHaUeHHIO H3 GopMy:
Cla=My/ (W Ry 3) HmE c1x=flCx an
¥ M3MeHsroLo@iics B mpegenax 1 < cix < e
3neck M, — aarubaromuii MOMEHT B CCICHEH;
B — xoadunuenT, nprmmMaeMeti no Gopmyie (52);
¢x—xo3(pmnmenT, npHEEMacMbNi coriacHo TaGmme E.1.
Ilpu 5TOM 3HaYeHHA YCNOBHOH NpenensHol rHOxocTH Hogca Gwixy, RPHAAMaEMEIE:
8hw—Ha yuacTKe AneHb GaiKH, Te yIHTHBAIOTCS HnacThyeckue nedopManyy;
Aub— Ha yHacTKax JITHHE GaTKK ¢ HAOPKEHAIME B cegeHusx 0= M/ Wonn < Ryje.

Vygr nnactauecksx achopMaumif ocymlecTnifseTcda IpH pacuére GATOK €O CHATEIM
HOACOM, MEHEE PAa3BHTEIM, YeM DACTAHYTHIY, — TONRKO HpH BBIOIONHCHHE TpeOoBammit
nepeuHcicHas a) 8.4.4.

8.5 IlpoBepka ycToHIABOCTH CTEHOK H HOSCHBIX JIHCTOB H3THOaembIx
3JIEMEHTOB CHAOMHOIO CeYEHNAA

8.5.1 VYero#iuusocts cTeHoK Ganok 1-ro Kiacca cnefyer caurars obecneyenHol, eciu
pemionueHs TpeGoparms 8.2.1,8.3.1-8.3.3,8.4.1 ~84.5 u ycnopnan rubkocts CTEHKH

Zo=(hes! t)JR,JE (pucyBox 5) HE NPEBHINIACT HATCHHH Auy:

3,5 — nipy OTCYTCTBAR MECTROTO HAPSKCHESA (01.~0) B GalKaX ¢ ABYCTOPOHHHMH
TOACHBIMH IBaMH;

3,2 — 70 xe, B Gankax ¢ OXHOCTOPOHEHMH MOACHBIMY IMBAMH;

2,5 — NIpH HAUIHYHM MECTHONO HANPAKEHH Ol B DaKax ¢ ABYCTOPOHHHEMH NOACHRIMA
HIBAMH.

TIpu 5TOM CHEAYET YCTAHABNMBATE NoNlepedHble (H OMOpHEIE) pEGpa XeCTKOCTH COTNacHO
859 wm 85.11m8.5.12.

8.5.2 TlporepKy ycroimeocTr crenok Gaiok 1-ro xiacca clexyeT BEIOOMHATE C YI8TOM
HARGONBINEro CHEMAIOMIET0 HANPDKESHAA ¢ Y PACHETHOMH IPaHAIB CTSHKH, TPRHAMAaEMOro co
3HAKOM (IUIOCY, CPCOHCIO KACATCNIEHOTO HAIPMKCHWL T H MCCTHOIQ HAIDORKCHAA Oloc B
CTeHKe IOZ COCPeROTOUCHHOHR HArpy3Koit.

HanpsxeHES & M 7 CHENYET BEMUCHATE 10 (opMynaM:

o=My/L; (78)
T= Q/ (lw hw), (79)
rae M u O - cpepEvie 3Ha9CHEA H3rnGaiomero MOMEHTa H onepedHol
CHJIEI COOTBETCTBCHHO B npez:enax OTCEKA; eClTH AIHHE OTCCKA g (pacc'rome
MEKIY OCAMH NonepedHelX pefep xectrocTH) G0MBUIS €70 PACIETHOR BRICOTH fgr, TO
spayenud M o O CeRyeT BEMHCIATE KaK CpeiHHe Mg Ooee BanpmxEHAOTO
Y4aCTKA ¢ JIHHOMK, paBHOM /e ; eCii B OpEAEax OTCEKa MOMEHT HIlH
nonepeqHas CHiIa MCHAXOT 3HAK, TO HX CPEHHE 3HAYUCHHA CACAYET BEMYUCIATH
Ha yJ9acTKe OTCEK# C OHUM 3HAKOM,
hef— pacuETHAS BRICOTA CTEHKH, MpUHEMaemas o 7.3.1;
i — TIOJTHAS BRICOTA CTCHKH,
Mec¢THOe HANPOKEHEE Gloc (Glocy) B CTEHKE NIOK COCPEAOTOYEHHOR HArpy3koi cneayer

BHABOP | =
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onpezgenars oo 8.2.2 u 8.3.3.

B orcexax Oamks, rii¢ COCpeJOTOYEHHAT HATPy3Ka IPIWIOKEHA K PACTAHYTOMY HOACY,
O.ZIHOBPQMEHHO JOIDKHBL Gm YHUTCHBITOIEKO O H 7 HIH Gloc H T.

8.5.3 YeroiiuurocTs cTenoK Ganok 1-ro Knacca CHMMETPHIHOTO CEUCHHAS,
YKpEIIeHHEIX TOABKO HONEpeHEMHE peGpaMu #EcTocTH (pUcyHOK 8), pA Hamwdwd
MECTHOTO Hanpskerus (0t #0) ¥ Npu ycnoeHoH rubkocty crenk Ay < 6 /R, /o
cleyeT CHHTaTh 0DECHEYEHHOMH, €CIE BEIIONHEHO YCIOBHE

Jolo, +a,ley., ) +(xlT,) I Es], (80)

O, Oloe, T— HATIPSOKEHMU!, ONPEACINEMBIC COracHo TpebopanmaM 8.5.2;
Cer — KPUTHYECKOE HANpDKEHUE, BRIIECAAeMOe T opMye
Oer = Cor Ryl.i%,, 8D
[A€ Cor— KOO(QHENHEHT, ONpeAenAeMsri cornacuo 8.5.4 — 8.5.6;
Oloc.cr — KPUTHYUECKOS HAIDSDKEHHE, BEMHCAAEMOE 1o dhopMyme
Ocer=C1 C2 Ryl 12, (82)
£ae c1 1 ¢z — xoabdunmenTsl, onpeaenseMeie cornacuo 8.5.5;
Ter — KPHTHYECKOE HANDMKEHAE, BEMMHCIAEMOE T0 opMyne
7r=10,3 (1 +0,76/42 Y Re/ 23, (83)
37ieck 4 — OTHOMeHHAe GoNbme# cTOPOHE! OTCEKa CTEHKH K MEHbIISH;
Aa=(d! ts)\/Ry/E; d—meHbinas U3 CTOPOH OTCEKa CTEHKH (/if HiH a).

.'Jg
h@r

NI TR o
(TINERENRRANUTRNNT P

) = HPH TIPUNOKERHH COCPEOTOYEHHON HArPY3KH K CIKATOMY HOACY; §) — TO e, K PacTAHyTOMY NOACY
Pucynon 8 ~ Cxema yuacrra 6anKu, ykpensieanoil nonepeassiMH pebpaMH JReCTKOCTH

8.5.4 Jlna Ganox mo 8.5.3 mpH one = 0 xoaddroment cr B hopmyne (81) ciegyer
ompeaenats oo Tabmume 12 B 3aBHCHMOCTH OT BMAAR HONCHEIX COSHMHeHMH ¥ 3HAYeHWA
kozhdunpenTa §, BEMECIAEMOro 0o GopMyne

&=/ he) (/1) (84)
rae f— xooddbuuuenT, nprHEMaeMEL! no Tabmme 13;
by, tr— MIApHHEA ¥ TOMIEHA CKATOro Hosca Gajii, COOTRETCTBEHHO.

Tabnuna 12
3HaveHue G NDH 0, PABHOM
TloscHele coemuuenns Ganox <08 0 2.0 40 5.0 100 >300
Caapusie 30,0 | 31,5 | 333 | 346 34,8 35,1 355
DpHRUHOHHbIS 352

30
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Tabnuua 13

Banky Venosus paboTs CKATOTO NOACH /]
KpaHorsie pefncH He NMPHBAPEHEL 2,0
Kpanoenix myteit KpaHoBRIe peNECH IPHBAPEHK ®
Ilpn HempepHIBHOM OMHPaHHH IUIHT @
IMpowue B npoaux cmyyagx 0,8
TIpumMmeganne— s orcexop Ganok KpaHOREIX MyTeH, Te COCPRAOTOYEHHAN HAIPY3Ka MPHIOKCHE K
SCTAHYTOMY NOSCY, IPH BHMKCHCHUN KoshbuimenTa §  cacayer npunuMmats =08,

8.5.5 [IpH BEMHCICHUH 3BAYCHHN Olocer TIO QopMyJe (82) mpa aroc # 0 cepyeT
OpPHHEAMATD!
¢) - 1o Tabmuue 14 p 3arECAMOCTH OT OTHOWEHHS a / hyr u sHazeHR p= 1,04 ly/ hyr
(3mech SHAUCHHE Jr CHEYET ONPEAEIATS CornacHo TpebobanmaM 8.2.2);
¢z - no Tabnuue 15 B 3aBACHMOCTH OT OTHOIICHHA a / hyy ¥ 3HAYeRns J,
BEMHACIgeMoro 1o Gopmyne (84); mns 6anox ¢ GPEKIHOHHEMH NOACHEMI
COSHHEHAAMHE CHEAYeT upuaaMats 6= 10.
IIpH 01ec #0 npoBepxy crerku no dopmyne (80) creayeT BHIONHATS B 3aBHCAMOCTA
OT 3HaMeHus a / fer:
a) NpH OTHOMICHMH a / her < 0,8 3HaueHME O CHEAYET OIPELCIATE MO hopMyre (81) c
yustom 8.5.4.
Eciiz cocpenoToueHRas Harpyska NpHoKeHa K pacTaryToMy noacy (pucyHok 8,6), To
TpH TpOBEpKe CTEHKH ¢ YIETOM TONEKO Olo: B 7 LpH ONpepelcHAH Kozddumzerra & mo
topMyne (84) 3a by W f chefyeT NUPHHEMATE INMDHHY H TOMMHHY PACTAHYTOTO HOACA
COOTRETCTREHHO.

Tabnunma 14 )
P 3uaverms ¢i opH a/ iy (a1 / Ber), pashoM
050 | 0,60 0,67 0,80 1,0 1,2 14 1,6 1,8 220
0,10 56,7 46,6 41,8 34,9 28,5 245 21,7 19,5 17,7 16,2
0,15 389 31,3 279 23,0 186 16,2 14,6 136 12,7 12,0
020 | 339 26,7 235 192 154 133 12,1 11,3 10,7 102
0,25 30,6 249 20,3 162 129 1l 10,0 94 90 87
030 | 289 21,6 185" 14,5 113 96 87 8.1 78 76
0,35 28,0 20,6 174 134 10,2 8.6 77 72 69 6.7
0,40 274 20,0 16,8 12,7 9,5 79 70 6,6 6.3 6.1
TabGauupa 15
5 3nauenns koaduuuetta ¢ npu a/ her (a1 ), paBHOM
0,50 0,60 0,67 0,80 1,00 1,20 1,40 > 1,60
<1 1,56 1,56 1,56 1,56 1,56 1,56 1,56 1,56
2 1,64 1.64 1,64 1,67 1,76 1,82 1,84 1,85
4 1.66 1.67 1,69 1,75 1.88 2,01 2,09 2,12
6 1,67 1,68 1,70 1,77 1,92 2,08 2,19 2,26
10 1,68 1,69 1,71 1,78 1,96 2,14 2,28 2,38
230 1,68 1,70 1,72 1,80 1,99 | 220 2,38 2,52

6) npz oteomenuu a / hy > 0,8 nposepky mo dopmyne (80) cexyer BHIONHATE
NBAXAEL Y 3HAYCHHH Ok, BEIHCHCHHOM 10 Gopmyne (81) ¢ yu€rom 8.5.4, u npu TaxomM
SHAYCHHY Oloc.cr N0 hOpMyNe (82), KOTIa OpH ONpEeneHEH KoadbuuenTos ¢1 # ¢2 BMECTO
pazMepa @ npumaT a4 =0,5a npr 0.8 <a/hy <1,33 wm ar= 0,67hyupn a/hy >1,33;
HpH 3HAYCHUAX Cir X Olocer, BHMACHEHHRX NDH GaKTHHECKOM 3HAUCHHH /gy (€CH alher>2,
B pacére CISAYeT IPHEHUMATE @/ Ber=2); pH 3ToM Ko3¢hULUBEHT .- B hopMyne (81) cenyer
onpesensTs no Tabmane 16.

' BHABOP | »
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TaGnuna l6

3HaveHue ¢ npu al hy win a/(2h), papEOM
<08 0,9 1,0 1,2 14 1,6 1,8 =20

Ho taGnnuel2 37.0 392 452 52,8 62,0 72,6 842

3Ha4eHHe 7 BO BCEX CNYYAdX CHCAYET BEMHCHATH N0 HakTHIeCKHM paMepaM 0TCexa.

8.5.6 YerolumBocTs CTeHOK Ganox 1-ro Kiiacca aCHMMETPHYHOTIO IBYTABPOBOIO CE9EHHS
¢ Oofee pasBMTEIM CKATEIM TOSCOM, YKPEIVIGHERIX TONBKO IomepedHsiME pEGpamm
#ECTKOCTH, CNEAyeT cumTarh obecmedgenHol, ecnm ycmoede (80) BeimonHeHo ¢ yd&TOM
CHEMYIOMHX HiMeHeHUMH!

[IPH BHYHCICHNY 3HadeHuil g, 00 (opMynam (81) u (84) BMecTO 3HAYCHAS /1 IPHHATA
YZBOSHHAS BEICOTA CaTOH 20HEI CTEHKA 24, ;

opa a/ her > 0,8 | Ot 0 BEIIONHEHE! ABE IPOBEPKH, IPHBEACHHEIE B 8.5.5, B KOTOPEIX
TIPH OTIpEAENeH H o o Tabimue 16 u oz — no dopMysne (81) BMecTo 3HaUeHHS Ay IPHHATA
yABOSHHas BEICOTA CaToi 30HEI cTeHKH 2k .

3HaUCHAS %r B Oloner CICHYET ONPEAEAATE HO (JaKTHICCKAM PA3MEpPaM OTCEKa CTEHKH.

8.5.7 VerobameocTs cTeHOK Ganok 1-ro Kiiacca aCHMMETPHYHOTO JBYTABPOBOIO
CeUeHns ¢ onee paIBHTHM PACTAHYTEM TIOACOM, YKPEIUIEHHRIX TOJIBKO HONCPSIHEIMH
pEOpaM¥ XECTKOCTH, IPY OXHOBPEMEHHOM JciCTBHE HanpmkeHnit o M T ¥ OTCYTCTBHH
HanpKeHHH O CICAYET cuMTaTh 00ecneyeHHOH, ecli BRIIOIHECHO YCIOBHE

LA P =y POV ‘ (33)

Cule
mea=(n-m)/a; p=(oe/0)(7/ %), e — 0o dopmyne (81).
3neck 01 M Ox— CKMMAIOIIEE H pacTATHBAIOMee HAPKEHHs Y PacIETHEIX IPAHHI
CTeHKH, IPAHVMAEMEIE COOTBCTCTBCHHO CO 3HAKOM «NIIIOCY H «MHHYC)» H
ompegengemMsie oo dopmyine (78);
T M T — KacareNbHLIC HANUPMKeHHd, onpeienseMsbie no dopmyram (79) u (83)
COOTRETCTBCHHO;

Cer — KO3 (QHNHEHT, ONpeAenTeMbii mo Tabmuue 17 B 3aBUCHMOCTH OT .

Ta6nrma 17
- 1,0 1.2 1.4 1,6 1,8 2,0
o 10,2 12,7 155 20,0 25,0 30,0

8.5.8 VYcToHuMROCTE cTeHOK Ganox 2-ro m 3-To KIACCOB U3 ONHOPOMHOH cTamd H
6HCTATEHBIX [IPH OTCYTCTBHH MECTHOIO HANPAKEHHS (0loc=0) ¥ ¢ cobmonerueM Tpebopauuii
7.3.1, 8.2.3 u 8.2.8 cnexyer camraTs obecnedeHHOR OpH BLIOIHEHHH YCIOBHIA:

a) A GaIOK HAROAKOCHMMETPHIHOTO ABYTABPOBOTO H KOpOGYATOro CeveHuH

MI[Rywhet tu(rap+ @)l £1, ~ (86)
rae a@—xosthdunuent, onpeneiieMEli no Tabmne 18 (opu 7 = O/4w Ay 1m0 8.5.1);
TaGruna 18

/R, 3HaNCHHA @ TIPH A,,, PABHOM
" 2,2 2.5 3,0 3,5 4,0 4.5 5,0 5.5

0 0,240 0,239 0,235 0,226 0,213 0,195 0,173 0,153
0,5 0,203 0,202 0,197 0,189 0,176 0,158 0,136 0,116
0,6 0,186 0,185 0,181 0,172 0,159 0,141 0,119 0,099
0,7 0,167 0,166 0,162 0,152 0,140 0,122 0,100 0,080
0,8 0,144 0,143 0,139 0,130 0,117 0,099 0,077 0,057
0.9 0,119 0,118 0,114 0,105 0,092 0,074 0,052 0,032

r— crnemyeT oupegemats no 8.4.5;

, | B HABOP |
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6) Ang Ganok SCAMMETPHIHOIO IBYTABPOBOTO CEYEHHA ¢ foMee PA3BHTEIM CIKATHIM
TOACOM, YKPEIUIEHHBIX TONBKO MONEPEIHEIME DEOpaMH,

M / {[o1 Ap bt +02 Ap(he— hi)+4 B tw@ Ryt B teTow—2 b1 )\[REy — 312 2] %}<1, (87)
II¢ 61, 03— HAUPAXKEHNs B CKATOM H PACTAHYTOM II0SCAX COOTBETCTBEHHO, 6CIH Oy = Ry
WK 0 2 Ry, TO CHCAYET HIPAHEMATE COOTBETCTBEHHO O = Ryy Wi 02 = Ryys
B eupaxenns (87) BRICOTY CXaTOM 30HEI CTEHKH /1 CIEyeT OMpeNeNaTs no opmyne
hi=4e/20)+dpom—Ada o)/ 2ty ,/R,wi —312). (88)
3gavenma M u O cleAyeT BEIMHCHATH B OHOM CSYCHHAU OAamKH.

8.5.9 CrenkH 620K CHeAYET YKPEIIATh NONepeIHEIMA pEOpaMH JKECTKOCTH:

B Oankax 1-ro Knacca, eciH 3HAYEHHE YCIOBHOM rHOKOCTH CTEHKH /Tw TIpEBBIIasT 3,2 —
TOpH OTCYTCTBHE NOABMKHOH HAarpy3kd Ha mosce Gamxe mwm 2,2 — IpH HAIWTHE Tako#
HArpyskH,

B Gankax 2-To B 3-r0 KNACCOB — HPH JHOGEIX 2HaYeHHANX YCIHOBHOHM rHbKOCTH CTCHKH Ha
yuacTKax IHHE] Gajke, rie yIHTEIBAIOTCH IUIACTHYCCKHE AedopMalyH, a Ha OCTATBHEIX
ygacTKax — kak B bankax 1-ro xmacca.

Paccrosame mMexay momepedHEMEH pEOpamm HE MODKHO HPEBBINATH 2A OpH
Ay 23,2 u2,5hy mpu 2, <32,

Jinsa Ganox I-ro xiacca yBENMUMBATE 3TH PACCTOSHWAS JO 3HAYCHHSA 3/ CNEAyET OpA
YCNOBHH, UTO ycTOWUMBOCTE 0wk H CTCHKH ofecnedeHa BRIIONHEHHEM TpeloBaumit
nepeuncnenus a) wid 6) 8.4.4, ect 1, He NpeBRIIAT 3HAYCHMH, ONpeleNseMBIX 1O
tdopmyne (71).

INonepeuntie pE6pa JKECTKOCTH CIACAYET YCTAHABIABATE B MECTAX INPHIOKEHHS
HETIOJBIDKHEIX COCPEIOTOYEHHBIX HArPY30K H Ha oOnopax fanok.

Orcyrerere nonepednsx pEfep xEcTKOCTH A0MKHO GHITE 06OCHOBAHO pacueToM IO
8.2.2.

B cTeHKe, yKpeIIeHAOH TOIBKO HONEPEHHEIMA pEOpaMy, MEPHHA HX BEICTyNalomei
gacti b, Homxma GmTe He mMemee (7 / 30 + 25) MM — us mapHOTO pebpa, He Menee (M. / 24
+ 40) MM — mna oggocToponnero pebpa; Tommmea pelpa f» HomxHa GBITE He Memee 2 b,
1/R:,./E.

[lpr ykpenneHHH CTEHKH ONHOCTODOHHHMH HONEDEYHBIMH PeOpaMH XECTKOCTH H3
OJWHOYHBIX YTONKOB, IPHBAPHBAEMBIX K CTEHKE MepoM, MOMEHT MHCpHHH Takoro pebpa,
REIOMCIIEEMENT OTHOCHTENBHO OCH, COBmaiatonel ¢ Ommxaiimedi k pefpy rpaHeio CTEHKH,
JOTOKeR OBITE He MeHbIIe, 9eM Ui mapHoro pebpa.

8,510 Tllonepeanoe pe6Gpo XECTKOCTH, DACMONOXEHHOE B MECTE NpPHIOXEHHS
COCPEHOTOMCHHOH Harpy3kH K BepXHeMy [OACY, CHCOYeT NpPOBEPATH pacyiIoM Ha
YCTOHYHROCTE: ABYCTOPOHHEE pelpo — KaK USHTPANEEO CKATYIO CTOHKY, 8 OMHOCTOPOHHEE —
KaK CTOHKY, CKATYI0 ¢ SKCHEHTPHCHTETOM, PABHEIM PACCTOSHHIO OT CPEAMHHON INOCKOCTH
CTEHKH [0 LEHTpPa TAKECTH pacuéTHoro cedenma croiixd. IIpn 3ToM B pacuérHoe ceueHHe
cTolKn HeoGXOMEMO BIOYATH CeYcHMe pebpa XECTKOCTH ¥ M0JIOCH CTeHKH mupuuok 0,65
j / E/Ry € Kak/0if CTOpPOHE! pefpa, a pacIETHYIO JUIHAY CTOHKY Clie/lyeT IPHHHMATh PABHOR
PacYETHOH BEICOTE CTEHKH .

8.5.11 Crenru Ganox 1-ro knacca, y KOTOPEIX HpH A¢HCTEHH HOPMATBHBIX HANpsKeHHH
o ot maruba ycroMuMEOCTE He ofecledcHa, a TAKKE NMPH 3HAUEHHAX YCNOBHOH rubxocTH
CTEHKH A, > 5,5/R,/¢ (tne o— HanpsokeHHE B CKATOM Mofce GANKH), CNEAYET YKPEIUITE
ApONONMEHEIM peOpoM XECTKOCTH, YCTAHABIHBAEMEIM JONOIHHTENLHO K IONEpEdYHBIM
pEGpam.

8512 B creHke Owikd CHMMEIPHUEOrQ JABYTABPOBOre ceueHMsA 1-ro xmacca,
YKPeNIEHHOH, KpoMme MoIepewHEX pEGep, omHol mapoll mpomonsHeX pefep xEcTROCTH,
PACTIONOXEHHON Ha PACCTONHHAHA A1 OT IPAHMLII CKATOTO 0TCEKA (PHCYHOK 9), 06 IIacTHHKH,
Ha KOTOpHIE 3T0 peGpo pasfeniet OTCEK, CASAYeT PACCIRTEIBATD HOPO3HB!

B HABOP | =

58



CIT16.13330.2017

i
<o

/%)
w

Nz
r

fre

3) — GaNKa cO CKATEIM BEPXHHM NoscoM; §) — Ganka ¢ PACTAHYTHIM BEPXHEM HOSCOM

Pucynox 9 — Cxema 6anku, ykpensieAHoH oonepeansimu (3)
H NPORCARHEIME (4) peGpams :KeCTKOCTH

4) TNACTHRKY 1, PACTIONOKEHHYIO MEXKY CHATEIM MOACOM H NPOJONEBEM pebpom, o
dopmyne
1
— [o/ oery + e | Olocer1 + (‘t‘/ fcr,l)zl <1, 8%

L4
30€CH 3HAYCHHS O, Olx, T CJCHYST ONDEAENATE cornacHo TpeGosammamM 8.5.2, a 3Hagenms

Ger] B Olgeer,) — IO hOpMyIaM:

HPH Olc =0
4,76 R
N T 1 90
T 1k /b, H 0
e A1 = (m/t) Ry /E;
PU Oee 20 B pn=a/ i <2 (upH 1o > 2 caepyer NPUHEMATE /4 = 2)
L% Ry
= =%} 91
G 1-h/h, B ob
R
Qocery = w (1,24 + 0,4761) :25 , 92)
e y=(m+ LimP & Aa= (alty)JR,JE; (93)

Ter,1 — KPHTHYECKOE HANpsHKEHHe, KOTOPOE cHeAyeT onpeaensts no dopMyne (83) ¢
TOACTAHOBKOM B HeE pasMEpoR NpoeepseMoil INACTHAKH;
6) IIACTHHKY 2, PacHONOKEHHYIO MEXKIY HPOAOIbHEIM pefpoM H PacTSHYTHIM HOACOM,
— o dopMyne

2
1-2h/h
1 fed=2hly) | s | Ty oy, ©4)
Ye O Clocer2 T
TAe ¢ H T — HaOpOKeHHs, onpefenseMule mo 8.5.2;
543 R
Oz = 95)

T 05—k, %
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IIpHE Aw= (h?./fw) ﬂ, Ry/E; (96)

Olac,2 ~ HalIpIKeHHe, B 3aBHCHMOCTH OT TOTO, K KAaKOMY I0ACY
OPRIOKEHA HATPY3KA: K C:RATOMY (CM. PHCYHOK 9, @) NpHHHMaetcs pasHLM 0,4 Oloc
(3HECH e
clenyeT onpelendth cornacko 8.5.2); k pacTaHyToMY (CM.pECYHOK 9,6) — Oloc2 = Oloc;
Gloc,cr2 —HAODSDKEHNeE, ONpeenseMoe mo GopmMyne (82), rae o1 B ¢2 CISAYeT ONpeAeIiTh
COOTBETCTBEHHO 10 Tabmvme 14 mpr o= 0,4 1 mo Tabuene 15 npu 5= 1, saMenas
3HauenHe h 3uadenueM (her—M);
T2 — HaOpMOKCHHE, onpeAenseMoe mo gopmyie (83) ¢ moacTaHOBKOH B HeE pasMepoB
NpoBepseMo NIaCTHEKH.

8.5.13 TIpomexyrounsie pefpa, pacHONOXeHHEIE Ha MNACTHHKE 1 MEXLY CKATHM
IOCOM ¥ IpOJONLHEM pebpoM, ClemyeT AOBOZKHTS HO IPONOALHOTO pebpa (prcyrox 10).

B aToM cryuae pacuet mnactank® | enemyer BemonasTs no Gopmynam (89) - (93), B
KOTOPHIX BeTHYMHY @ CNeRyeT 3aMeHATE BEHIMHOH @i, TAE a1 — DACCTOAHHE MEXy OCAME
COCEZHHX NPOMEXYTOUHEIX pEGep (cM. pucyrok 10). Pacaér nnacTeakd 2 cnefyeT BEMNOIHATE
no nepeurcaexmo 6) 8.5.12.

By

|
CyOpaz = 0,40,,,T

Pucyrox 10 — Cxema Ganka, ykpensieuliol nonepedasmve (3), mpogoatasiMe (4)
H HpOMEeXYTOIREIME (3) peGpamu KecTKOCTH
8.5.14 Ilposepky yeToNUHBOCTH CTEHOK OalOK acHMMeTpHIHOro cedenns (¢ Gonmee
PA3BUTBEIM CXXATEIM NOSCOM), YKPEINEHHBIX HONEPEIHbIME PEOPaME B IapPHEIM IIPOAONEHEM
peSpoM, PacCHONOXEHHEM B CxaTol 30He, CleqyeT BENONHATS 110 hopMynaM (89) u (90); npu
a6, h

2, k'

a B Qopmyne (95)(0,5 —hi/hy) cnenyer samemmTeEa [ov /( 0V — o)~/ hyl, rie
03 — Kpaeeoe pacTATHBAIOMEE HampsKeHue (CO 3HaKOM "MHAHYC") ¥ pacu&THOH rpaHdnsl
OTCEKa,

8.5.15 TIlpu yKpemneHHH CTCHKM HONEpEYHBIME DPEOPAMM H IApHEIM HPOHONBHEIM
peOpoM XECTKOCTH MECTa PRCHONOXEHUA H MOMEHTEI HHEDITHY Ce4eHHH 2THX pEGep A0MKHEI
YAOBNETBOPATE TpebopaunaM 8.5.9 u qopmymam Tabnuup 19.

atoM B hopMynax (90), (91) u (94) cremyer samennTs OTHOMeHHS 1/ hy Ha

TaGaupa 19

MomeHT HHEDIHH _peGpa
B NpOIONEHONO ()
"q BONepevHoro NpeaCLIOE
) Tpebyenoe MHHHEMANIBHOE MAKCHMATLHOE
0,20 (2,5-05alhp®’ (hy | 1,5kt The t,
0,25 23 hyt? | (L5—04a/ hy) at: [ by 1,5hert?) 8,5hes 1
0,30 1,5k 12, - -
MDpuMedaHue ~ [IpH BEruCIeHHn [y NPOMEKYTOUHEIC 3HANEHNA iz / Ay cicayer ONPENENATE AuncHHOR
HETepOonsuHeit.

IIpu pacnionomeHny MPOAONEHOIO H NONEPEYHEIX pEdep XKecTKOCTH ¢ OOHOH CTOPOHE!
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CTEHKH MOMEHTBHI MHEPIHH CCYCHHI KaKAOr0 W3 HEX CACHYET BLIMHCIATE OTHOCHTENEHO OCH,
copuagaromeii ¢ Ompxalimel K peGpy rpaHBIo CTEHKH.

8.5.16 Ilpm 3Hag9cHHAX YCHOBHOH THOKOCTM CTSHKH A, > 6,/Ry /0 Ganxu
CAMMETPEYHOTO ABYTABPOROIC CedeHAA MPOEKTHPYIOT Kak Gamkw 2-To xiacca ¢ rHOKAME
(HeycTOMYHBEIMH) CTEHKAMH COTTIACHO MPABKIIAM NPOSKTAPORAHHUS CTRILEEIX KORCTPYKImi.

8.5.17 Vwuacrox creExE Ganxa Haf onopo# CACAYCT PACCIHTHIBATE HA YCTOHIHBOCTE
NpA NeHTPANEHOM CXaTHA H3 IINOCKOCTH OanmkH Kak CTOMKY, Harpy:kCHHYIO ONOPHOH
peakuueit.

Ilpy yxpemneHWH CTeHKH OaIKH OHOPHEIME peOpPAMH JKECTKOCTH ¢ HMHpPHHOMR
peicrynatomiell wacru b, (b He Menee 0,50 , 3meck by — MHMpHEA HIDKRETO moxca Ganku) B
pacaTHOe cedeHMe 3TOH CTOMKH ClEAyeT BKIIOYATh CCUCHHE OMOPHBIX pebep H MONOCH
CTeHKH wHpHHOH He Gonee 0,65 fwfE/R, ¢ Kaxpoli cropoms: pebpa.

Tommuna onoproro pedpa XECTKOCTH fr HOIDKHA ORITE He Meree 3 by | /Ry E, rag by —
INHPHHA BEICTYNIAIOMWEH JacTH,

Pacurnyro AMHy CTONKH CileiyeT NPHHUMATE paBHOK pacueTHOH BricoTE cTenKH Ganky
bef.

HwxHEe TOPUH QIOpHELX pébep (prcyHok 11 ) momxHE! G5IT OCTpOraHs: K60 MIoTHO
OpHUTHAHE! HIH NPABAPEHB K HIDKHEMY Nosicy Oankk. Hanpmkenws B 3THX CeHERHAX NpH
FeHCTBHH OHOPHOH DEaxIIHH HE MO/DKHBI IPEBSIIATE PACHETHOrO CONPOTEEBIACHHS CTAJH: B
nepBoM cydae (cM. pucyrok 11, @) —ematmo Rpmpua< 1,5 ¢ mexarmo Rympu a > 1,54
BO BTOPOM cily4ae (¢M. pucyHok 11, 6) — emarmo Rp.

a) 6)

!

a) — B TOPIE C OPHMEHEHHeM CTPOKKY; 6) — YAANEHHOTO 0T TOpU&
€ IOTHOH DPHIOHKOH UK MpHBapKo# K HIDKHEMY NOACY
Pucynox 11— Cxema onopnoro pedpa ’ecTKocTH

CaapHEle MEH, NPAKPEILIMOIEE oN0PHEOe pefpo K HUKHEMY Ioscy OankH, cieayer
PACCUHTHIBATE HA BO3AcHCTEHE ONOpHOH peaknmy.

Ilpu OTCYTCTBHH ONOPHEIX pefep XeCTKOCTH (B IPOKATHEIX 0aJlkax) pacdeTHoe CCIEHHE
CTOHKY — HONOCA CTCHKY MMPHHOH, paBHasg ANAHE YIaCTKa ONMpaHus Ganku.

8.5.18 VcroliumBOCTE CXATHIX HONCOB CHSHYST CUATATE ODECHedcHHOR, €ClH
yeiopHas THOKOCTL cReca mosica }Tf = (beg/te), /Ryf/ E WM [osACHOTO JHCTA 2—.,-1 =
(bs/tr)y/Ry/E Ganox 1-ro xnacca, a Take GHCTANBHBIX 2-F0 KJIacca IPH BHIIONHEHHH
TpeGopanmit  7.3.7, 8.2.1 ® 8.2.8 He IpeBsmmacT mpexenbHBIX 3HaueHEH Ay (Ayr1),
OHpENCIACMBIX IO OpMYaM:

mns ceeca momx (Ge3 okaliMieHun i 0Trada) ABYTABPOBOTO CEHEHUA

Ayr = 0.5y Rys/0; : 97

J1s OSICHOTO JIECTA KOpoGHaToro cedeHns

Tupa = 15Ryc]o; . 98)
3216(;5 Oz — HaNPAXKCHHUE B CKATOM HOSCE, OIpEACHaeMOe IO tbopmynam:
AN ORHOPOIHOIO CEICHHA
=M/ (Wene ) Bt 0= M/ (Wane 3o )+ My / (Wyn 32 ):
Ui GRCTAILEHOTO CeYeHns

36 B HABOP
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o= Ryl 3(1—4c") uma o= Ry | \3QU—4a") + M/ Wy 70),

rae «'— 3HaveHus ¢ w3 Tabmums: 18 mpu 7=0;
€CHH Oz > Ry, TO CIeRyeT OPHHHAMATE O = Ryp.

8.5.19 VCroHMHBOCTS CHRATHIX NOSCOB CREAYET CHHTATE ofecneseHHol, eCiIH YCIOBHAN
rEOKOCTh CBeCA CHKATOTO HOSCA HAH HOACHOTO amcra Gamox 2-ro # 3-r0 KIaccoB H3
OEHOPONHOH CTamH OpH BHMONHeHuH TpeGomammit 7.3.7, 8.2.3 u 8.5.8 =e mpessrmaer
TpefleNbHEX 3HaueHmi 1, r ( i, 7.1)> OTIpeienseMErx npr 2,2 < Xuw <5.5 mo dopmynanm:

Jnst ceeca monkH (6e3 oxaiiMnenus # oTruba) ABYTABPOBOTO CEICHAL

Zup = 0,17 + 0,06 Ay 99
OJIA TOsICHOTO JTHCTA KOpOanTDI‘D CCUEHHA
Tupa = 0,675 +0,15 Zyy. (100)

Ipu Ayy< 2,2 mm A, 5,5 cueayer npuBEMATE Ay™= 2,2 W Ay,= 5.5.

8520 B cnyuae oxalimneHus HimH oTrE02 MONKA (CTeHKH) cedeHmst (PHCYHOK 5),
pasmepoM o 2 0,3 by ¥ TommuHOH ¢ > 2ayr \[Ry;/E, 3uaveHnn Ayy, ONpeZENICMBIC 0
tdopmynam (97) u (99), momycKaeTcs YRNHIHBATE B 1,5 paza.

8.6 Pacder omOpHBIX IIHT

8.6.1 Iliomans CTANBHOM OMOPHOH NNHTHL HOMKHA YHAOBIETBOPATE TpeOoBAHHAM
pacdéra Ha OPOYHOCTS (PpyHAAMEHTa.
Ilepepaga pacgeTHOro yCHNHS Ha OHNOPHYIO INIHTY MOXET OCYLIECTBIBITECS depes
(pezepoBaHHEN! TOpEIl MNM dYeped CBApHEIE MIBHl KOHCTPYKIIHH, Omuparoieiics Ha ILATY.
8.6.2 TommuHy ONOpPHOM IHTEI cIeAyeT ONPEeREATh PacyeToM Ha H3rub NNaCcTHRKA N0
dopmyne
t=/6Mmax/RyYe, (101)
171€ Mumox — HAEOONMBODAH #3 H3rHOAIOMIX MOMEHTOB M, NeHCTRYIOIEX Ha IONOCe
eFHAYEOR MADPHHKE PA3HBIX YIACTKOB OHOPHOH IATH ¥ OUpe/ieeMbIX
1o hopMynaM:
JJit KOHCONIBHOTO Y4aCTKa IIRTH
M;=0,5gc% (102)
JZUIST Y9ACTKA IUTATHL, ONIEPTOrO Ha YETHIPE CTOPOHE! B HANPABIEHHH KOPOTKOR H
,!HmHOﬁ CTOPOH COOTBETCTBEHHO

Ma= a1 qa®;, My= arqa’y (103)
ANA Y9ACTKA IUTATEL, OTIEPTOro MO TPEM CTOpOHaM
M;= azq(d)?, (104)

JIA y4acTKa MAWTEL ONepTOro Ha ABE CTOPOHEI, CXOAAINHECA MO YLAOM, IO
topmyne (104), npunaMas 1py 5TOM d) — ARaTORANE IPIMOYTOIBHEKE, & Pa3sMep d1 B
Tabmne E.2 — paccTosHre OT BEPUIMHBI YITI4 A0 JUAIOHATH.

3}1505 € = BEUIET KOHCOIIEHOTO Y4aCTKA ILTHTHI,
oy, 02, @3 — Koa(Q()HIHEHTE, 3aBHCAING OT YC/IOBMH ONMEpPAHAA H OTHOINCHHA DA3MEPOB
CTOPOH Y9YacTKa IUIHTHI H HpHHEMaeMEIe cornacHo Tabmime E.2 (npriroxenue
E);
g — peaxTuBEBI 0THOP QyHAaMeHTa O PACCMATPHBASMEBIM YYaCTKOM THTHTE!
HA SIUHAHNY IUIOIATH IUIHTEL

FL,_». HABOP -

q



CIT16.13330.2017
9 PacyeT 3JIeMeHTOE CTANLHAIX KOHCTPYKIRil NpH AelicTEHA
npoaoebHO cHbl ¢ H3rubom

9.1 Pacuér Ha NPOYHOCTE HIEMEHTOB CILIONIHOTO CeIeHHN

9.1.1 Pacudr Ha NpPOYHOCTE BHENEHTPEHHO CXaTbiX (CKaTo-H3rumbaeMBX) =
BHELHEHTPEHHO PACTAHYTHIX (PacTAHYTO-H3rHOAEMEIX) 2IEMEHTOB H3 CTAMM ¢ HOPMATHRHEIM
COLpPOTHBICHAEM Ryn < 440 H/vn?, He IOABEPraOMEXCH HENOCPEACTRCHHOMY BO3AEHCTRHIO
JMRAMUIecKuX HaTpy3oK, Npy Hanpgierrax 1< 058 m o =N/ A4, > 0,1k, cnemyer
BEIIONHATE Mo hopMyne

n .
( a ) TN SIS . N— Z <1, (105)
AnRyve SWenminRyYe  GWynminfyYe  WonminRyYe
rae N, M: u M, , B - afcomorHbie 3HaYCHHS COOTRETCTBSHHO HPOJONGHOA CHIHL,
u3rEbampEX MOMEHTOB H GuMoMeHTa TIpH Hanbonee HEOIATONPHATHOM HX COYETAHHH;
n, ¢y, ¢y ~ X03(ihunEenTE], npEHUMaeMEle cornacHo Tabmame E.1 (mpunoxense E).

Ecie =N/ 4, < 0,1R,, dopmyny (105) cneayer OpUMEHATE NPH BHIIOIHEHHH
Tpebosanuii 8.5.8 u Tabimus E.1 (mpmioxerne E).

PacuéT Ha NMpPOYHOCT: UEMEHTOB B COydadxX, He HPeNyCMOTPCHHBIX DPacyéToM IO
dopmyne (105), cnemyer BHNONHATE 110 dopMyne

TAe X, Y — PAcCTOSHESA OT INIaBHEIX OCEH 0 DACCMATPHBACMOH TOUKH CEJEHH.

9.1.2 Pacy&r Ha NPOYHOCTE BHEIGHTPEHHO CHATEIX (CHKATO-H3rHOACMEIX) J/IEMEHTOB [0
dopmyne (105) spmomnHATs HE TpeOyeTcs NpH 3HAYCHWHA MPHBENEHHOTO OTHOCHISIBHOIO
IKCHEHTPHCHTETA Higr< 20 (9.2.2), oTcyTeTBEH ocnabicHAA CEMCHHA ¥ OAHHAKORBIX 3HAUCHAIX
H3rudarcIMx MOMEHTOB, IPHEAMACMEBIX B paciéTax Ha MPOYHOCTE H YCTONIHMEOCTS.

9.1.3 BHeneHTpeHHO cXaThIe (CKaTO-H3rE0acMbIC) JMEMEHTH! A3 CTAIH ¢ HOPMaTHBHEIM
CONPOTHRNEHAEM Ry > 440 H/vn?, ¢ HECHMMCTDHYHBIMY CEHEHUAMH OTHOCHTENBHO OCH,
TepIeHARKYISpHOH K IWIocKocTH H3rnba (HampuMep, cevenus Tanos 10, 11 mo Tabmme 11.2),
clieflyeT IpOBepATE Ha MPOUHOCTH PAacTAHYTOTO BOJOKHA CEYCHMs B IIOCKOCTH ACHCTBHA
MoOMeHTa TI0 opMyne

Yu_
RyYe
tie Wi — MOMEHT CONPOTHBIICHNAA CedeHns, BEMHCICHHEN UL PACTAHYTOTO BOJIOKHA;
&— xoaddrmenT, onpenenseMsi oo GopMyne
&=1-0,1 N2?/ (4Ry). (108)

N M
Xy _Ml<
™ SWMI <1, (107)

9.2 Pacgér Ba YCTOHYABOCTE 3STEMEHTOB CILIOIHAOTO CEIEHAA

9.2.1 Pacuér Ha YCTOHYMBOCTD BHELCHTPEHHO CHATEIX (CKATO-HIrHOAEMBIX) 2NEMEHTOB
TIpH JAeliCTRHE MOMEHTA B OAHOH H3 [JIABHBIX IUTOCKOCTEl CIeRyeT BEOIONHATH Kak B 3TOM
TIoCKOCTH (Inockas GopMa IOTEpH YCTOMSHMBOCTH), TaK M M3 3Tol mrockocTH (m3rHOHO-
KpYTHIBHAA GOpMa NOTepH YCTONTHMBOCTH).

9.2.2 Pacyér Ha yeroHuHBOCTE BHEIIEHTPEHHO CHATHIX (CKATO-HIrHOaeMEIX) MeMEHTOB
TOCTOSHAOTO CEYeHHs (KOJOHH MHOFOSTAXHEIX 3[aHui — B IpeAenax Taxa) B INOCKOCTH
nelicTBHA MOMEHTA, COBNANAOmMEH ¢ IIOCKOCTBIO CHMMETPHM, cIeZyeT BBIMOJHATE IIO
Gopmyne

Nl(pAR y)< 1. (109)

B dopmyne (109) xospduument yCTORYHMBOCTH IPH CXATHA ¢ H3rHOOM ¢ cenyer
ornpenenars no tabmume X3 B 3aBHCHMOCTH OT YCHOBHOH rubkocta 7 ® TPHBEISHHOTO
OTHOCHTEJIEHOTO 3KCIIEHTPHCHTETA /fef;, OIPEISIIEMOro To GopMye

1%
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Mer= 1im, (110)

rae 7 -~ xo3(dumment BIMARESA HOPMEI CEUCHHA, ONpEaSieMbli 1o Tabnune 1.2

(upwnoxenne 1);
m = ed /| We — OTHOCHTENEHEIN 3KCHEHTPHCHTET (34¢ch € = M / N — 3KCHCHTDHCHTET, NpH
BEIACIEHHH KOTOPOTO 3HayeRHA M | N chieyeT NpHHAMATE COTNacHo TpeGosanuam 9.2.3;
#: — MOMEHT COTPOTHRICHHA CEYEHHUS, BEMMCIEHHEIN Ay HanfolIee CxKaToro
BOJIOKHA).
Tlpn 3magemmax me > 20 pacuer cnemyer BRIIOJHATE KaK Ais W3rubaeMex
aneMeHTOR (pazzen 8).

9.2.3 Pacutrasic 3Ha%eHHS NpOAONBHON cmwist N m mrmbaromero mMoMeHTa M B
3NeMeHTe CHERYET NPHAAMATE AN OZHOrO H TOTO )Ke COYETaHHA HaTPY30K H3 pacyéTa CHCTeMEI
no gezehopMuEpoBanHOl cXeMe B IPEATIOIOXEHAN YIPYrEX AethopManmii cram.

Ilpm sToM 3pagepns M clieZyeT NPEHHEMATH PABHEIMHE:

A KOJNIOHHBI MOCTOAHHOIO CEYEHWS DaMHOH CHCTEMBI — HauGoIbImeMy MOMEHTY B
IpeAenax JIAAE KOHOHHEL,

JUEI CTyIeRdaToli KOJNIOHHE! — HauGoNbIeMy MOMEHTY Ha JUTHHE YHacTKa NOCTOAHHOro
CcedeHnd;

UL KOJNOHHE! ¢ OJHHMM 3amIeMIEHHBIM, & APYTHM CBOOOJHEIM KOHIIOM — MOMEHTY B
3afielIke, HO He MEHEE MOMEHTa B CEJeHHAH, OTCTOAMIEM Ha TPET JUTHHEL KOJIOHHEI OT 3aJEIIKH;

JUIA CXATEIX TOSACOR (epM M CIPYKTYDHBIX THIHT, BOCIPHHHMAIONEX BHEY3IOBYIO
NOTIEPeTHYI0 Harpy3Ky, — HauGoNbmeMy MOMEHTY B OpeAenax cpeHel TpeTH JIHHE HaHeH
[osca, oTnpezeaeMOMY H3 pacyéra osAca KaK ynpyro# BepaspesHoit Ganxu;

471 CIKATOTO CTEPKHA C ITAPHUPHO ONEPTHIMHE KOHNAMH H CCYCHACM, HMEIOIHM ONHY
OCh CHMMETDHM, COBISJAIOMYIO ¢ IJIOCKOCTHIO H3rmba, — MOMEHTY, ONpENENAEMOMY IO
tdopMynam Tabmansr 20 B 3aBHCHMOCTH OT OTHOCHTENBHOTO SKCUEHTPHCHTETA Mmax
= Munax A { (NW:) 1 nprREMaeMOMy paBHEM He MeEee 0,5 Moo

Ta6amma 20
OrHOCUTENBHBIA MomenT M npH YCnoBHOHK THOKOCTH CTepXKES
IKCHEHTPHCHTET =
Muar <3 M= Migaz — 0,254 ( My — My) M=M
3 < M <20 M= M +(Mpas — 3W (Muax — Ma2) 1 17 M= M|+(mm——3)(Mm—Mx)f 17

Otbosuaenus, npunamele & mabauye 20:
Moz~ RarGonBmHi H3TRGaICNIN MOMEHT B IipeneiiaX JHHEL CTEPRH;
My — nauGo it ar B NpCACHAX CPEAHEH TPETH AIHHBI CTEP/RHA, NPHHUMASMETH PaBHEIM
He meree 0,5 Muar _
Mz —  parufaonui MOMEHT, IPHHHMAEMEIH PABRLIM M NDH Mme < 3 B A < 4, BO He Menee 0,5 Mmar.

Jna cxareix crTepHell JBOAKOCHMMETPHUHOrO CILIOINHOIC CEYEHHS C IIADHMPHO-
OnSpTHIME KOHOAMH, HA KOTODHIX JHeHCTBYIOT W3rmbalomHe MOMCHTHI, 3HAHCHHE Mg
HeofXoAMMoe NS ONpefieNeHn ¢, clefyeT OpAREMATE coraacho tabnuue JI.5 (mpanoxeHye

9.2.4 Pacaét Ha yCTONYMBOCTE BHENEHTPEEHO CHKATHIX (CIKATO-H3THOaeMEIX) crepKHei
CIIIONIHOIO IOCTOSHHOIO CEMEHHs, KpoMe KopoOJaToro, M3 IDIOCKOCTH ACHCTBHA MOMEHTA
npr H3rube ux B TWIOCKoCTH Haubombimelt xEerkoctd (Jx > J), COBIAfaiOmE ¢ IIOCKOCTHIO
CHMMETDHH, 3 TAKOKe IBEIUIEPOR CIEAyeT BRINONHATS 110 HopMye

NHep AR w21, (111)
rae ¢ ~ ko3 guumenT, onpeaensemeli cornacHo Tpebosammm 9.2.5;
¢ — KO3Q(HIHEAT YCTOHYHBOCTH NPH USHTPANLHOM CIXKATHM, ONpefeaeMBIi
cornacHo Tpeboparmam 7.1.3.
9.2.5 Koadduunent ¢ B dopmyne (111) cnenyer onpenenars:
TIpH 3HaYeBHAX M < 5 mo dopMyne
c=8/I(1+am)=l, (112)
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me & S ~—xoahdEIHEERTH, onpenenseMele no tabnaue 21;
IIpH 3Ha9eHmIX myx = 10 no dopmyne
e=1/(1+m: py/ @s), (113)
rie @5 — koaddunuent yeroliumBocT OpH H3raGe, onpenenseMEli coracEo TpebopanmsM
8.4.1 & npunoxenuo X Kak g Gankd ¢ JpyMa 1 Gollee 3aKpEILICHHAME CXKATOro Mosica;
IpH 3HANCHHAX 5 < my < 10 mo dopmyne
c=¢5(2~0,2 m) + cio (0.2 mix 1), (114)
TAe CNeHyeT Onpefelirh: s — o dopmyxne (112) upu mx=15; ¢ — 1o dopmyne (113) npu me
= 10. 3peck my = (Mz/ N) (4 / W) — oTHOCHTE/IBHEIA 3KCLEHTPHCHETET, TAe M. cnexyer
HOpPHHAMATE 10 3.2.6.

TIpu rubkoctn Zy > 3,14 xo3hpEUMEHT ¢ He AQIDKCH NPEBHINATE 3HAYCHAN Cma,
OIpeAeseMBIX 0 OPUIOKEHHIO JI; B Clydae, eClH ¢ > Cmax, B Gopyynax (111) m (117) BmecTo
¢ chepyer TPHEMMATE Cax.

Tlpu 3nagenuax OTHOMEHWS [IMPHEE! CEIEHHA K €T0 BeIcoTe MeHee 0,3 xoadduiment
¢ CleAyeT MpHHHMATE, paBubM 0,3,

Tabununa 21
Tun 3uavenus ko3 umenTon
ceue- Cxema cedenus a npu / npu
s ¥ SKCIEHTPHCHTET mes 1 1<mes 5 T, <3,14 Ay>3,14
y.
i u‘
1 X—
¥ ¥
I
x| “]- x
2 st
y 0,7 0,65+0,05 1 ’
] 'y W2 My ?c /w}
r
LN
[ !,
3
i
B/ E
4 l m! i u‘ 1-03 | 1-10.35-0,05m oth . I-(1- @ /@, Yorh-1)
X Y
5t 3 fB=1npu <05
Obosnauenun, npunamee 6 matauye 21:
Kt v [2~ moMeHTE! HHEpUHH Gonbliel 1 MeHEWeH NONOK OTHOCHTENEHO OCH CHMMCTPHH
CEYEHMS Y - Y COOTBETCTREHHO;
-~ 3HaYEHHE @y npx A= 3,14,

9.2.6 Ilpu onpeneneHur OTHOCHTENBHOIO SKCOEHTPUCHTETA ity B dopmynax (112) —
(114) 3a pacyE€rHEIH MOMEHT M; CIGHYST IPHEUMATE:

LN cTepkHel ¢ KOHIAMH, 32KpPENNEHHBIMH OT CMEDIEHHA NepleHIHKYJISPHO
ONOCKOCTH ASHCTBHA MOMEHTZ, — MaKCHMANEHEI MOMEHT B Apeeiax CpefHeH TPETH IIMHE],
HO He MeHee [ONOBEHE HanGoAbIero MOMEHTA MO UIHHE CTEPIKHS;

AU cTepXHel ¢ OHMM 3aMeMICHHEM, a APYTHM cBoGOAHBIM KOHHOM — MOMEHT B
380K, HO He MEHee MOMEHTA B CeUeHHH, OTCTOSINEM Ha TPETh JUTHHEL CTEPKHA OT 3a16NKH.

9.2.7 Pacuyér Ha YCTOHUHROCTE BHENEHTPEHHO CHATHIX (CIKaTO-HIrHOaeMEIX)
BNEMEHTOR ABYTABPOBOIO CeUeHHs, HEIPEPEIBHO NOAKPEIUIEHHEIX BAONE OAHOM H3 IOJIOK,
CHeAyeT BENIONHATE N0 mprroxermo JK.
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9.2.8 BHCHEHTpPEHHO CXaTHE (¢XaTO-H3rHaeMEle) 3NEMEHTH NOCTOSHHOIO CeYeHns,
n3rafaeMbie B INOCKOCTH HauMeHbIEH xecTkoeTH (), < L H ey 0), clieflyeT pacCuMTHIBATE
1o popmyne (109), a ipu rubroctH Az > Ay — TAIOKS HPOBEPATH PAcIETOM HA YCTOHYHABACTD H3
IIOCKOCTH AeHCTBHA MOMEHTA Kak HEHTPaNbHO CKATHIE SAEMEHTH 110 opMyIte
NI(gARy <], (115)
Iae @ — k03 hUIHEHT yCTORIMBOCTH IPH HEHTPAILHOM CRKETHHE, ONPEAEAeMEIN COTJIACHO
tpeCoparmsma 7.1.3.
Ilpa A:£ Ay mpoBepKA yCTOHTHBOCTH U3 IIOCKOCTH AeHCTBAI MOMEHTa He TpebyeTcs.
9.2.9 Pacu®r Ha ycroliuMBOCTE CTep:kHeH CIUIOIZHOFO HOCTOAHHOTO cedeHms (KpoMe
xopobgaToro), INONBEPIKEHHEIX CXATHIO M M3rufy B AByX TAABHBIX IUIOCKOCTEX, INIpH
COBHaJIeHHH TNOCKoCTH Hanbomsmel XEcTKoCTH (/v > J) € IIOCKOCTRIO CHMMETPHH, 4 TaKKe
TpH ceyenun Tama 3 (oM. Tabmmny 21) cieayer BREIONHATE 10 opMyTe
NI pey ARy ) S, (116)
roe Py = Py (0,63 +0,42). (117)
3nmeck cneflyer OmpeNeNsTh:
@y — COTNAcHO TpeGorannaM 9.2.2, mpunwMan B GOPMYNaX BMECTO 7 H
COOTBETCTBEHHO My H Ay;
¢ = cOTNIacHO TpeCoBarmmM 9.2.5:
Ilpu BEMIHCICHHH 3HAYCHAR Mefy = 7] My JUI CTEpPKHEH ABYTaBPOROIO CEMEHHA ¢
HEO/{MHAKOBRIMHE ITO/IKaMu K03GOHIMEHT 7} CleHyeT ONPEACIATE KaK AJIs CCUCHHA THNa §
o tabmane 1.2 (mprnoxenne ).
Ecmm  mery < mx , To kpome pacaéra mo dopmyne (116), cnenyer NpoH3BECTH
JIOTIONHUTENBHYIO mpoBepKy mo dopmynam (109) u (111), npuruMas e, = 0.
Ecmi A > A , 10 Kpome pacuéra mo (opmyne (116), cmemyer NpoH3BECTH
JONONHUTENBHYIO HpoRepky no dopmyine (109), npaamvat e, = 0.
3rageHns OTHOCHTENBHEIX JKCICHTPACHTETOB CICAYET BEIMHCIATH O (opMynaM:

my=ex Al Wexs (118)
myzeyA/ ch, (119)
rae Wex 1 Wey — MOMEHTSI CONPOTHRICHAS CedeHUt A Haubolee CXaTOre BOAOKHA
OTHOCHTENLHO Ocelf X —Xx H ) —) COOTBETCTBCHHO.
Ecnu miiockocTs HauGoNbImelf XECTKOCTH ceuenus crepxud (x > J) @e coBmamaer ¢

TOCKOCTBIO CHMMETDPHH, TO PacISTHOE SHaYEeHuUe m - CHEAYET YBeIUJIMBaTh Ha 25% (KpoMe

cevenns Trna 3 mo Tabnmuye 21).
9.2.10 Pacuér Ha yCTOMYMBOCTE CTepiHEH CINONHOTO IOCTOSHHOrG KopobGyaToro

CeueHHS NIpH CKATHH ¢ H3ruboM B OfHOM WM B JBYX TMARHEIX IHOCKOCTAX ClEAyer
BBIIOJTHATE IO POPMyIaM:

NI(poy ARy yo) + M/ (Cx & Womin Ry 7o) < 15 (120)
NI(@ex A Ry ye) + My 1 (cy & Wymin Ry ) <1, (121

THE (ex, by — KOO(HIHAEHTE YCTOHMBOCTH NPY CXaThH ¢ M3rHGOM, OnpeneiseMsle 00
tabmine 1.3 (mprnoxenne 11);

Cx, &y — KO3 PHIMeHTHI, NpuHMMacMBbe mo Tabmane E.1 (mpunoxerwne E);
& , & — xoaddunHenTs, onpeaengeMsIe 0 (opMyIaM:
&=1-0,INI2/(dR) = &=1-0,IN2} /(A Ry) (122)
¥ npEEEMaeMEe papabivE 1,0 ipa A,<1H Ay< 1 COOTBETCTREHHO.
Ipu ogroocHOM H3rKbe B niockocTH Haubombinei sxecTRoCcTH (L > fy; M, = 0) BMecTO
@y CHEHYET OPHEUMATH ().
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9.3 Pacuér Ha yCTOHYHEOCTE 3IEMEHTOB CKBO3HOI0 CeJeHHA

9.3.1 llpy npoepke Ha YCTOHYMBOCTH BHENEHTPEHHO CKATHIX (CHATO-M3rHOASMEIX)
CTEPKHEH CKBOSHOIO CCYEHHT C COCAMHHMTCIGHEIME INAHKAMH WIH PEMETKAMH CHEHyeT
BRIOMHATE KaK pacq&T CTEPKHT B IEJIOM, TAK H OTJIeNLHEIX BeTReii.

9.3.2 Ilpm pacuére CTEpKHA B HENOM OTHOCHTENEHO CBOGOMHOM ocH (¥ ~y) o dopmyne
(109), xorga mNaHKE M PEMeTKA PAcTONOXKeHEl B IUIOCKOCTHX, MapalUISHBHBIX NMNOCKOCTH
Jeifersms MoMeHTa, K0a(pEIHEHT @ CHEAyeT OonpeaeaaTs no Tabmuue J[.4 B 3aBHCHMOCTH
OT YeNOBHOM mIpHBeNcHHOM THOKOCTH I, r (A — mo Tabmume 8) ¥ oTHOCHTENHHOrO
SKCHEHTPHCHTETA 11, OPENEIeMoro 1o dopmysne

m=edall, (123)
rae e = M/ N — 5KCLICHTPHCHUTET, IPH BEIYHCIICHAR KOTOPOTO 3HaYenus Mu N cregyer
HpEHEAMAETE Ho 9.2.3;
@ - PacCTOSHHE OT INIABHOH OCH CEYEeHHS, NEPIEHANKYIAPHON K NIOCKOCTH
meficTBHS MOMEHTA, Ao OcH HanOoJNee C:XKaTOH BeTBH, HO HE MeHee
PAcCTOSHHAS JIO OCH CTEHKH BETBH;
1~ MOMEHT HHEPIHH CEYCHHA CKBOSHOTO CTEPIKHA OTHOCHTENBRO cBOGOAHOH oCH.
TIpu syagernsx m > 20 pacaér Ha yCTOHTHROCTE CTEPYKHA B MEJIOM He TpeGyeTcs; B 3toM
CIIy4ae pacdeT cleAyeT BRINONHITE KaK AN H3rHGaeMEDX 2JIeMeHTOB.
9.3.3 Ilpm pacuére OTAENEHEIX BeThell CKBO3HBIX CTEPKHEH ¢ pemETkaMy 1o dopmyne
(7) DpomOMEHYIO CHIYy B KaXAOH BETBH ClEAYST ONPENSNsTE ¢ YIETOM JONONHHTEIEHOTO
yemmasg Nag 0T MOMeHTa. 3HaUCHHe ITOr0 YCHIHS CSLYET BERUCIATE Mo HopMynaM:

Noa= M, / b — npu u3rube cTepiXHS B IIOCKOCTH, IePHCHHKYIIPHOR K OCH y—
I cegermit TEmoB 1 B 3 (eM. TaBmimy 8);

Noa = 0,5M, / b1 — To %e, w1 cevennii Tna 2 (cM. Tabmmmy 8);

Noz=1,16Mx / b — ipa m3rube cTepXHA B INIOCKOCTH, IIEPHECHIAKYJIAPHEOH K OCH X — X,
g ceqennii Tuoa 3 (Tabmmna 8);

Noa = 0,5Mx / bz — 10 e, nj1s cevenuit Tuna 2 (cm. rabauuy 8).
rae b, b, bz — pacerosHmEs MexkIy ocsve Bereil (cM. Tabmay 8).

IIpu m3rube crepxHEA CKBO3HOrO ceueHns Tuma 2 (cM. Tabmumy 8) B ABYX MROCKOCTAX
yeunae Neg CHEZyeT ompefenats oo gopmyne

Naa=0,5 (My/ by + My/ b). (124)

9.3.4 Ilpu pacuére OTAEIBHBIX BETBeil CKBOSHBIX CTepHel ¢ IUTaHkaMu B gopMmyne
(109) cregyer yuMTEIBaTH HOHNONHHTENRHOE ycriHe Nas 0T MoMeHTa M u MeCTHbIH M3THO
peTRell 0T (akTAYdecKok HIM YCHoRHOM momepedHoM CHIEI (Kak B mosAcax OGespackocHOH
depMer).

9.3.5 Pacuér EHa YCTOMYHBOCTE BHEHEHTDEHHO CXaThiX (Cxaro-H3rnbaeMEX)
TPeXTPAaHHEIX CKBO3HEIX CTepxHel ¢ peméTKaMA B MOCTOAHHEIM [0 JJHHE PaBHOCTOPOHHHM
CeYCHREM CIISAYET BEIIOJHATS COrfacHo TpebopaHnaM paszdena 16.

9.3.6 Pacuer Ha yCTOMUMBOCTH CKBO3HBIX CTEDIKHEH M3 JBYX CIUIOIIHOCTEHYATHIX
BeTBell, CHMMETPHIHEIX OTHOCHTENBHO OcH X — X (pHCYHOK 12), ¢ pemerxamu 8 IByX
napamIeNbHBIX INOCKOCTAX, NOABEPKSHHEIX CXATHIO B H3rA0y B 06€HX IIaBHBIX IIOCKOCTAX,
CHeLyeT BhIOIHATD:

JJI CTEPXKHS B HEIOM — B INIOCKOCTH, Hapa/UTEIbHOR ILIOCKOCTAM PEILIETOK, COrlIacHO
TpebopanuaM 9.3.2, npHERUMaZ e, = 0;

JUI OTHENEHEIX BeTBeH — KaK BHENEHTPSHHOCHKATHIX d7IeMeHTOR Ho (opmynan (109) u
(111); opu 2ToM HPONONEBHYIO CHAY B KaHO# BETBH ClefyeT ONPEJENATh C YUETOM
JOTOMHUTENEHONO YCHIAS OT MOMeHTa My (9.3.3), a MOMeRT M pacHpefeNsTb MEXKIY
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Pucynox 12 — Cxema ¢KBOHOI0 CeUeHHA CTEP)KAS B3 ABYX
COJOITHOCTERYATHIX BeTReil

BeTBAMHE Kak My = Np ex  (cM. prcyHok 12); eciit MoMeHT M JelicTByeT B IIOCKOCTH OQHOH
u3 BeTBelf, TO CICNyeT CHUTATEH €0 MONHOCTHIO MEPEARIOIMMCA HA 3TY BeTBb. [IpH pacaére
no dopmyse (109) rubrocTs OTHENEHOM BETBH CHEAyeT ONPENeNaTs ¢ yatToM Tpebopanuit
10.3.10, a mpm pacaérte oo {opmyne (111) — Ho MaKCAMAaNEHOMY PACCTOSHEIO MEXAY Y3/IaMA
PeIETKH.

9.3.7 Pacuér COSAMHMTEFHBIX IDIAHOK HIMA PEMETOK CKBOSHEIX BHEIEHTPEHHO CHKATEIX
(cxato-u3rubaeMEIX) crepxHEell chegyer BENIONHATE cormacko 7.2.8 ® 729 Ha
HDONCPEUHyI0 CHILY, parHYIO GONBIIEMY H3 IBYX 3HaveHHH: (akTHgeckoli momepedunol cmre
Q, onpenendAHON IpH pacvere CTEPKHS KaK aneMenTa GespacKocHoit depMbi, WIH YCIORHOMK
nonepeyunoit cune Op, BEMHCIAEMOH cornacHo TpebosammaM 7.2.7.

B enyque, xorza GarTHIeCcKas DonepedHad cuia GoNbIe YCIOBHOM, CEAYST COSAHHAATE
BETBH CKBO3HBIX BHCHCHTPCHHO CXKATHIX 3JICMCHTOB pEmCTKaMA.

9.4 IIposepka ycTOHYHEOCTH CTEHOK H NOSACOB

9.4.1 Pacuy¥THble Pa3MEDHI IPOBEPASMBIX HA YCTOHIHBOCTS CTCHOK ¥ MOSCHEIX JIHCTOB
(mostox) cnemyer npAEAMATh cornacuo 7.3.1 1 7.3.7.
9.4.2 VCTOHUHBOCTE CTCHOK BHENEHTPEHHO CKATEIX (CHKATO-M3IrHOASMEIX) NIEMEHTOR

CIEAYET CIMTATh 06ECHETCHHOM, eClH YCIOBHAA THOKOCT CTeHKH Ay, = (her/tyw)yRy/E ue

DPEBHINACT 3HAYCHHI NPEACTBHON YCIOBHOH TEGKOCTH Ay, ONpPEASNIEMEIX MO (hopMynan
Tabmaner 22.

Tabnupa 22

Tun Cxema ceucHus Ycnosun Mpenenshas YCTOBHAK
DB-‘!e B KCUCHTPHCHTET DD;:;:I;I:‘KI FHOKOCTS CTEHKH Auw
|_HHA
y_¥y_ ¥ 1Smes10; | Ae<2 Zuo™ gy =13 +0,154,2 (125
1 _'”j_ A1 IByTaBpA
"E @ * |ee” e iz2 Tuw=Apn=1.2+0.354,£3,1 (126)
yoy ooy
) Pt A °:’1 S P Zuwzjuwzv‘
X— X ‘ CLTR)'YC
l€ag2; 142- <07+ 2,4a
S Jdl(z-a'+‘/az+4-ﬂ’)
(12n—=>
7 _ _
3 i 1sa<2; 1iw=0,751,,,5052 + 1,8 & (128)
r—— x
y
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y,:ﬁ_ VS8 Thys2; A= (0,440,074, )(1+0,25 fZ = b [, )

4 ] - (129)
08<4,<4

X— —X

y
T i
s ,? x—L[ x |myzl =2 JARYIN 55,5 (130)
y

Obosnauenun, npunsmae 6 mabauye 22:
A — ycnoBras TRGKOCTE CTEPAHS B NNOCKOCTH ASHCTRHA MOMEHTS;
cer — KOMpduLHCHT, onpenendemuit no Tabunue [7 B 3aBucuMocTH 0T &5

a=(q -} o (3mecs o ~ panbonswes CKEMAlOMes HANPRAEHHE ¥ PACYETHON rpanHIE! CTCHKH, IPHHHMECMOS
€O 3HAKOM “THIIOC" ¥ BHIMHCASHHOS 063 yutra xOAGOHUIUMEHTOR (&, c(b ¥ (sy; 02 — COOTBETCTBYIOMICE HRAPAXKEHHE ¥
RPOTHBONONOXHON pacudrdol rpagmimt crenrM), £ = 0,15 ¢ 7/c (3neck 7= 0/ (&= hv) — CpoAHEE KACATERLHOE
HANPHAKEHHE B P PHBAEMOM X ; ans kopoBuaroro ceucnun = 0/ (2w hu); by— IIMPHHA NOAKH TaBPA

MpuMeganns

1 Das cegennil THna 1 npu 3HadeHuAx 0 <mr< 1 wmd 10 < m: <20 3na9eHns qu CREAYET ONpeensT:
JuueHHOR HuTepronAlHell MEKIY SHAYSHHAMH Z:W, BbIYHCAEHHBIMK coriacHD 7.3.2 (m-=0) nmi 8.5.1 (m:=20)n
no opuyne (125) wma (126), coorrercTrenuo.

2 Jins cevenms THIA 2 TpH @< 0,5 3nadenne A,,, CREAYeT ONDEAENATE ABIILL COTNACHO 7.3.2 i ¢ HCNONb30BAHHEN
dopyyn (125), (126); npu 0.5 < @< | ~ nuueknolt HHTEpIONAUHEH MEORIY SHAYCHHAMK Ay, BETHCHERHERS IpH @ =0,5
na=1

3 Jins cenenus Tuna 4 mpu 1< 0,8 wmt 1> 4 B oparync (129) cncayer npuuumars A= 0.8 mmm A= 4,
COOTBETCTEEHHO.
4 Jian cescnnil Tena 5 npu suavememx 0 <mie < 1 SHadeuss juw creayer onpeseanth  JHHeHHOR

HETEPNONSIMCH MERAY 3HAUCHHAMH Ay, BEMHCIeHHENGT cornacko 7.3.2 (my=0), #_to dopmyne (130).

9.4.3 Tpu semonservn yenopdad 0.8 S N/ (@ A Ry v ) £ 1 Opegenshyo YCNOBHYIO
rubKocts Ay, BeMECHCHHYIO no QopmymaM (125) ® (126), yBemmumBaloT HYTEM
onpeneNeHua ee o dopmyne .

Auw = Auwrt 5 (Auwz — Auwn) (1 - m)r (13D
roe 'T*um H Ayyz — SHSUEHHS A, BRUHCICHHEE mo hopumynam (125), (126) u (127).

l'Ipp_: BRITTONMHEHKY Yenorus N/ (g A Ry ) < 0,8 3nauenme Ay CUCHYET IPAHAMATE
PABHBIM A2,

9.4.4 YxpemnArs nonepedHsMHE pEOpPaMH XKECTKOCTH CTCHKH BHEIEHTPEHHO CIKATRIX
(cxaTo-H3rubaeMEIX) 37eMEHTOB CIIONIHOTO CedeHNs (KOMOHH, CTOEK, OHOD H T.1.) HpH Ay =
2,3 cnenyer B cOOTBETCTRBHH ¢ TpeboBanuamu 7.3.3.

.94.5 Tlpu yKpemwieHuWH CTEHKH BHCIIEHTPEHHO C)XaToro (cxaro-m3rabaeMorc)
37EMEHTA NPONOMBLHEIM peGpoM sécTkocTH (¢ MOMEHTOM HEepmEH It = 6 hy f ),
PacHOJI0KEHHBIM IIOCEPEABAE CTEHKH, Hanbonee HATPYKEHHYIO YaCTh CTEHKH MEXIY TOSCOM
H 0ocBI0 pebpa CleAyeT paccMaTpHBaTh KaK CAMOCTOATENBHYIO IUIACTHHKY M HPOBEPATE IO
dopuynam Tabmemer 22. Ilpw 3ToM paceéT B NpoeKkTHpobarHe pebpa H MeMEHTA B LEIOM
clieffiyeT BEIIONHATE ¢ yuéToM Tpeboranni 7.3.4.

9.4.6 B cmyuasx, xorza (axTHIECKOE 3HAYCHHE YCIOBHOH riOKOCTH CTCHKH Ay
OpPEBBIIACT NPeNeNbHOe 3HayeHue Ay, , BLHMHCIEHHOe JUld cedeHHH THOa | mo dopmynam
Tabnuner 22, a Ajis cedeHnit THIOR 2 B 3 ¢ ygéToM mpuMevanns 2 Tabnuue 22 (npr < 0,5),
HpoBepKy yeTolunBocTH cTepikus 110 dopmyitaM (109), (115) u (116), a Takoke mpu a< 0,5 no
topmyne (111), cnenayer BHIIONHATE ¢ y4¥TOM pPacI&THOH yMeHEIIEHHOH maomams Ad B
COOTBETCTBHE ¢ 7.3.6.

9.4.7 VerolamBocTs mOscoB (MOMOK) BHELEHTPEHHO CHKATHIX (CXKATO-M3rHOaeMBIX)
crepxueit ¢ rubkoctsio 0,8 < A, (1,) <4 cnenyer cumtars oGeCHEYEHHOH, CCIH YCIOBHAi

rabxocTs cBeca mosca (momxw) A = (by/ 1) R,/E mm mosachoro macta Ap= (beft

» B HAEO@
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) JRy/E He npepbimaet 3HaveHHH NpenenbHOE  ycaoBHOH THOKOCTH Ay (Ayr1).
ONpEAenAcMEIX 0 (GopMynaM Tabmame 23.
TaGunmma 23

Tom Cx Venosue Tlpcncmiaz yCA0BHAR THOKOCTS CBeCa NI0RCa Aus
0::: 3x:;{:umm OPHMCHEHHA HJH 10SCHOPO AHCTR Ayg,y Nps ribroCTH
opayn crepran 0.8 5 4, (Ay) <4
g o _
I xf__‘—zi,... == 1 Ty =Xype=00101,5+070 ) my  (132)
P L
F1 ¥ 0<m: <5
by
Fi= - = -
2 —4 “l x Aupa "Aupe—001(53+ 1,34 Y me  (133)
¥l

bd
h@x T =036+0,107, (134)
3 :
¥
x%x-@d Ly =036+0,107, (135)
4

Obosiauenue, npunsmoe ¢ mabruye 23:
Iu,c = MpeNeNbHOe 3HAYEHHE YCROBHON IHOKOCTH CBECA NMOACR WM NOSCHOMO NHCTA UEHTPAIbHO-CKATOIS

ANCMOHTA, ONPSHELEMOS COrnacHo Tpebosatuam 7.3.817.3.9.

Hpumecaanns

I Hp 5 <me <20 suasetun A,y (A7) cienyer onpenensts HHHHOR URTEPNONIIMCH MERAY SHAYCHHANH
iuf (Xu,‘,), BEIMHCNEHHBIMHU 1Mo QopMynan Hactosuwiell TaGmwust, ® cormacwo 8.5.18 u 8.5.19 (npy m = 20}
COUTBCTCTBEHHO,

2 Tipu ruxoctn erepxnn A, (4,) <08 wm A, (1,) > 4 crenyer npusmmars 0,8 1 4 cOoTBETCTREHHO.

948 Jna oomok (cTeHok) ¢ orruGaMu (M. PACYHOK 5), SHAYCHHA NOPEHENBHOR
yonosuol rHGKocTH Ayp (Ayupi), onpenensemsre mo dopmynam TaGmuuer 23, creyer
YMHOXKATH Ha Ko3hduument 1,5,

Pasmeprr orrafa cleayeT onpeaeiiats corlacao 7.3.10.

949 [Ilps HasHavYeHWH CCYCHHN BHEUCHTPSHHO CHATEIX M CXKATO-M3THGaeMEIX
MEMEHTOR MO HpeJeTbHOR rubkocte (pasgen 10.4) 3nadeHHs NPENCIBHBIX YCIOBHEIX
TabrocTelf cTeHKE A, ONPEACHAEMEIX N0 dopMynam Tabmeamsl 22, a Talkoke TOSCOR A.,f
(J{uf,l), onpegensemMsx o dopmynam Tabmms 23 1 cornacko 9.4.8, ciexyer yBenHIHBATh

YMEOXEHHEM Ha KOS(I)@EIIEBHT‘M)MAR},/ N (31€Ch @ — MEHBHICE U3 3HAYCHUH @b, COys Pon
FHCIIONL30BAHHOS IPH NPOBEPKe YCTONYIHBOCTH 3nemMenTa), Ho He Gonee weM B 1,25 paza.

10 PacueTHble ANHALI H HpedeibHbie THGKOCTH SJIeMEeHTOB
CTANBHBIX KOHCTPYKHMi

10.1 PacyeTHbie JUIHHBI 3J1eMEHTOB IIOCKAX depm i cBu3el

10.1.1 PacueTHsle JMHEl CKATHIX EMEHTOB INIOCKHX (epM H CBA3CH B HX MIOCKOCTH
lyrm u3 mWiocKocTH lef) (pHCyHOK 13, a), 6), B), T), 33 HCKJIFOYEHHEM JICMEHTOB, YKa3aHHBIX B
10.1.2 7 10.1.3, cnexyer npaauMarsk no Tabmaue 24.

HABOP |
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= =
m‘ﬁﬂ‘ m

B) !

a) — TpeyronsHad co cTokaMH; 6) — packocRas; B) — TPEYTOABHAA CO MIPEHICIAMY,
r) - HOJYPACKOCHAR TPSYIONbHAL; A) — HEpeKpecTHas

Pucynox 13 — Cxempl j1s onpeaesicHAS PACHETHBIX JTHR CKATHIX 3/1EMEHTOB
(obo3navcHHSa NpABeAeHbI B Tabunne 24) pemeror depm

10.1.2 Pacuérasie amunn ly u ly; Bepxmero mofAca hepMul (HepaspesHOTO CTEPIKHS)
HOCTOSHHOTO CEYEHA] ¢ Pa3HYHEIMH CHMMAOIMAME HIH PACTArHBAlOMHME YCHIHAMH Ha
ydacTkax (QHCHO YJacTKOB DapHOH [IMHH X > 2) B NPEANONONRCHHH  HIAPHHPHOTO
conpmxeHus (pHCYHOK 14,3) 3NeMeNTOB pemleTKH H CBszel, CIEAYeT ONPEHENsTh IO
thopmynam:

B ILIOCKOCTH HosAca hepMbl

Ly=(0,17¢° +0,83) 1 20,8/, (136)

[/ie ¢ — OTHOIICHWE YCHIIHS, COCEHETO ¢ MAKCHMAIBHEIM, K MAKCHMANEHOMY YCHITHIO B
manelsix GepMsr; opa 31oM 1 > a > —0,53;
H3 IJIOCKOCTH nosca GepMel

Ly = {075+ 025 [BI(x=D*} 120,51, 37

rae j — OTHOMEHHE CYMME! YCHIHI HA BCEX yJaCTKaxX (paccMaTpHBacMOM JUIHHE! MEXHY
TOUKAMKR 3aKpeIUIeHHA MOACA M3 IUIOCKOCTH), KPOME MAKCHMAIBHOTO, K MAKCEMATEHOMY
yemneio; npa 3toM (x — 1) > #>— 0,5, Ilpu perancnennn napamerpa f B dopmyne (137)
PACTATHBAIOMIME YCHNHA B CTEPKHAX HeOOXOAHEMO IIPHHAMATE CO 3HAKOM «MHHYC».

Ta6nmna 24
Pacuerssie winHel Ly 4 oy
TIOECOB ONOPHHEX BPOYHX
HanpagnieHae npoJlonkHoro usruta PacKOCOB B | INEMEHTOR
IneMenTa GepMel ONOPHBIX | peIeTKH
CTOCK
1 B rutockocTH (epMsl /g
a) ans depM, KpoMe YKasaHHBIX B MO3HIMH 1,6 I I 0,8¢
6) ana ¢depm w3 ommmoummx yronkos M depM ©
NPUKPETUIEHHEM JIEMEHTOB PELHETKH K 1I04¢caM BIIPHTHIK i i 0,91
2 B HanpamlcHWH, TNCpPNEHAVKYIADHOM K IUIOCKOCTH
depmsr
(3 nnockoeTH depms) Ly
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a) ansa depM, KpoMe YKa3aHHEIX B NIO3KLHH 2,6 b h I
6) 1A hepM ¢ DPUKPEerneHUeM JEMEHTOB PEISTKY K
HOACAM BIPHTEIK h h 0,94

3 B mobom nanpasnenuu ly= oy 215 depm U3 OAMHOUHBIX
YPOAKOB NPH ORHHAKOBBIX PACCTOAHMAX MEXAY TOMKAMH
3akperuieHHa JIEMEHTOB B TUIOCKOCTH H H3 TIIOCKOCTH
| hepmet 0,851 I 0,851
Obosuavenus, npunsmuie @ mabauye 24 (ca. pucynox 13):
{ — reoMeTpUECKaR AHIA MeMENTa (PACCTORHRE MENAY HEHTPAMA GMmuxalimyux YII0B) B NNOCKOCTH hepMul;
{1 — paccTOSHHE MEAKIY YHIEMH, 3KPENNEHHBIMH OT CMOUICHIR H3 Naockocty depse (nosicamu Gepy,
CREUMANbHEIMY CBRIAMY, XECTKUMH MIHTAMK HOKPLITHI, NMPHKPENNEHHLIMH K TOACY CRAPHEIMHA LIBAMH WIH
Gomramu, ¥ T.IL).

Pacu€rnpie gmmESl o H L) BeTBH CKBO2HOH KONOHHE HOCTOAHHOIO CEUeHHS
(HepaspesHOro CTEpPXKEA) C Pa3TATHEIME CXMMAIOMMMH YCHIIHAMY Ha YYacTKax (JHCIo
Y9acTKOB PABHOM JMHBI K> 2) c IPRHHYHEIME YCJIOBHAIMM, KOLHR OZHH KOHEI] CTEPRHA
(HPxHUIT) KECTKO 3aKPEILICH, 4 APYTroi — MapHAPHO ONEPT B IVIOCKOCTH PEMIETKH DM
UIGDHEPHOM  KDEIUIEHMH K HeMy JJeMEETOB pemeTkH (pucyHOk 14, 6), cumemyer
OIpeNeNsTs o GopMynaM:

B IUIOCKOCTH BETBH

1y =10,36 +0,59a 20,61, (138)

FAS @ — OTHOWICHHE YCHIHA, COCEIHETO ¢ MAKCHMANEHEIM, K MAKCEMAaJIEHOMY YCHIIHIO
B MecTe 3aneiiks; ope stoM 1 > a > 0;
H3 INIOCKOCTH BETBH

I, =(06Jk + 0,54,3)-;“- 205/, 5 (139)
1A B - oTHOmIEHHE CYMME] YCHIHIE Ha BCeX yIaCTKaX, KpOMe MaKCHMATLHOTO, K

MaKCHMANBHOMY YCHJIMIO B MECTE 3allG/IKH; IIpH 3ToM (K —=1)= 82 0.

B ofomx cnyuasx ! — mmEa ygacTka (cM. pacyEx# 13 u 14); /1 — paccroanue Mexay
TOUKaMu CBf3el H3 IIIOCKOCTH cTepHA (CM. pHCYHOK 14), m  pacgér ma ycroHdmBOCTE
CIIEAYeT BEIOIHATE Ha MAKCHMANbHOE YCHIIHE.

a) 6)
1 Lo Lo 4! //Tmf”
Y .;-r
I s
1-1 _'_:‘A_BC ‘,N.’
&.n.gepmul /ML A | NN
[ mi/
|~

a.n.chepmot I

a) — nosca gepMel; 6) — BETBH KOMOHHM

Pucynox {4 — CxeMnl ang onpeeJeRAs pacieTHON ANTHALI JeMenToR

Mo AR |
|
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10.1.3 Pacu®rmsie mmesl Ly (KOrza OHH He 3aBHCAT OT COOTHONICHHS YCEHIIHIM)
ANEMEHTOR MEPEKPECTHOR PeIMETKH, CKPCIUICHHBIX Mexay coboit (cM. pmeysox 13, @),
cliefyeT NpEEAMATE N0 Tabnuue 25. OnpenenaTs pacaeTHRIE JIHHEI MEPECEKAOLIHXCH CBssel
(cm. BHz 1-1 pucyHka 14,8) CHSAYET B COOTBETCTEBHE C IPABHNEMH [0 OPOSKTHPOBAHHIO
CTAIbHEIX KOHCTDYKIHH.

Tabununa 25
PacuerHas WinHE /o1 B3 IUIOCKOCTH GepMEL
Korcrpyxuis y3ia nepeceseHus (cBa3n) npE nom;;mawmem Memi're
3NEMEHTOB PEMETKA —
pactaryrom | HepabotatomeM | cikatom
OO6a sneMeHTa He IPePHIBAIOTC 1 0,71 h
IMonaepKEBAIOMHIL 2EMEHT NIPEPEIBASTCA U
nepexpriBaercs facoHKoH:
paccMaTpHBaeMbIif 3EMEHT HE NPEPHIBACTCH 0,71 h 1,44
paccMaTpHBaeMblii 3/IeMEHT npepLiBaeTCs 0,74 - -
M IIepeKphIBaeTes hacoHKol
Obosnavenun, npunamoie @ mabnuye 25 (ca. pucynox 13, d):
1 — paccroanue OT UeHTPa y2Aa depMsl (CBA3M) A0 TOTKE IEPECeTCHNA ACMERTOB;
{) - TioyHas TeOMeTpHIECKas AIHHE JEMEHTA.

10.1.4 Paguyckl uHEpUHM | CeqCHHH 3NEMEHTOB H3 ONHHOTHEIX YTOJNKOB IIDH
OINPEACICHHH THOKOCTH ClICAYET IPHHAMATE:
TIpH pacgEéTHOH JumHe 3nemerTa He MeRee 0,85 [ (rae / — paccrogane Mexay USHTPaMH
Gamxalfiiax y310B) — MEHHMANLEEIMH ( { = iyin);
B OCTANEBHEIX CMydYasX —  OTHOCHTENEHO OCH YTOJKa, IEpIEHAEKYIAPHOH MM
TapannenEHol mnockocty depMEl (i = iy HIM { = iy ), B 3aBHCHMOCTH OT HAIpPaBICHHA
HTPOAONEHOTO H3rkba,

10.2 Pacuérnble AIHHEBI 3JIEMEHTOB HPOCTPAHCTEEHHEIX PeIITYATRIX
KOHCTPYKUH#H, B TOM 9HC/E, CTPYKTYPHBIX

10.2.1 Paca€resie mmHHBI [y DSJEMEHTOB CIPYKTYPHEIX KOHCTPYKIME CHEAYET
npaauMars no Tabmume 26 (! — reoMeIpHUSCKad UIMHA 3JEMEHTA — DAacCTOSHHE MEXEY

LEHTPaMHA Y3IOB CIPYKTYDHBIX KOHCTPYKIIHIL).

Ta6nmma 26
" Pacuétnas
DNIEMEHTE! CTPYKTYDHBIX KOHCTPYKUMi Iy
1 KpoMe yKasaHHBIX B MO3HUHAX 21 3 !
2 HepazpesHEie (He NPEpPHBAOIIHECS B Y3/IaX) NOHCH, A TAKKE H1eMEHTH 0,851
TIOACOB W PEIETOK, MPUKPEILINEMEIX B Y3/1ax cBapkoif BIPUTHIK K mapo-
BBIM MH THITHHOPHYECKHM Y3JIOBEIM 3/IEMEHTaM
3 M3 ORMHOYHEIX YTQIIKOB, IPHKPETUIAEMEIX B Y3/aX O/fHOH NONKOM:
a) cBApHLIMY BaMy wiy GosrraMH (He MeHee IBYX), PacTIONOKEHHBIMH
BROJDb SAEMEHTR, PR / /i’
o 90 !
¢B. 90 no 120 0,907
cB. 120 go 150 (TONEKO M1 3MEMEHTOR peluETiu) 0,75/
cs. 150 go 200 (Tonbko At 3AEMEHTOB PEINSTKH) 0,70
6) opuam GorroM npH [ fim:
a0 90 !
ce. 90 go 120 0,951
¢B. 120 o 150 (ronexo A 2nEMEHTOR PellETKH) 0,857
cB. 150 mo 200 (ToneKo Ana aneMeHTOR peIn&TKY) 0,80/
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10.2.2 Paneycsl WHEpOUE cedeHHH [ 3]eMEHTOB CTPYKTYPHBIX KOHCTPYKUZI NpH
OIpefeseHHy THOKOCTH  CfiefyeT IpHHAMATE:

A ¢xaTo-H3THOAEMEIX 31eMEeHTOB — OTHOCHTENEHO OCH, HEPICHAHKY/LADHOH K MWIH
napannensuoif WIocKkocTH u3ruba (i =iy WM i = iy); B OCTANEHEIX CY9aTX — MUHHMANEEEIMA
(= imim).

10.2.3 Pacuérabic nmuub ly A pagaychl HHEPUHH CedeHni / CHXATHIX, PAcTAHYTHIX H
HEHATPY>KEHHAIX. JIEMCHTOB IPOCTPAHCTBCHHRIX KOHCTPYKIHH (pACYHOK 15) B3 OZMHOYHBIX
YTONKOB IPH OIIpe/Ie/icHHH THOKOCTH CleyeT HpEHEMATH o TabmnaM 27, 28 u 29.

10.2.4 Jina onpeneneHHA pacueTHBIX ANHH PacKOCOB [0 DHCYHKY 15, B, mnpm
OpEKpEIUIeHAn ¥x Oe3 (hacOHOK K PACIOPKE H NOACY CBAPHREIMA MiBaMu mwiH Goxramu (He MeHee
JBYX), PAcCIONOXNCHHBIME BAOJNL packoca, 3HavdeHue kodhdunuenTa pacueTHOM WIMHEI
cllefiyeT MIPHEAMATE 1o Talmane 29 npw 3@agendd n «Jlo 2». B ciyyae mpEKpemieHHs HX
KOHLOB OZHAM GONTOM 3Ha9eHHe Yy CHefyeT IPHHAMATH O Tabmune 29 ana DpEKpenICHA
«Omomv Gonrom Ge3 dacoHKu», a NPy BEMHCICHHY 3FaYeHNs L 1o Tabmuuie 27 BMeCTO fu
cneayer npudHuMarte 0,5(1 + ).

10.2.5 Pacu€rasic MIHHH [ B paOMyCHl HHSpIWE | BIEMEHTOB H3 TpY® WM HapHBIX
YTONKOB ClIeyeT HpHEKMaTh cornmacao 10.1.1 —10.1.3.

8 6 &)

N
Y L4
A

PR R IR

5

e

x|
1} a)
G

L

a), 6), B) — C COBMEHIEHHEIME B CMEIKHEIX TPAHAX Y3NAME; I), Z) — ¢ He COBMEIIEHHEIMY B
CMEXHEIX TPaHAX Y3IAMH; €) — ¢ YaCTHYHO COBMEIICHALIME B CMEXHEIX IPAHAX YalnaMu

Pucynok 15 ~ CxeMB1 HPOCTPARHCTBEHHEBIX PeIETIATHIX KOHCTPYKIEH

Tabnanoa 27
DNEMEHRTH NPOCTPAHCTRBEHAB Cacariie ;ln::;myx CHHLIC PacTaHyTHle 2MeMERTR
KOHCTpYIILAH ler i ler i
Tlosca:
no pHeynxy 15,a),6):8) ln fmin Iy Fuain
no pucynky 15,r),x) 0,734 Fomin 0,734 Fotin
no pucynKy 15,¢) 0,641, Temin 0,641, Foin
Packockr
10 PHCYHKY 15,2),70) Hatlae imin la (L) imin (1)
HO PUCYEKY 15,6),8).1),¢) pal2 i ls fin
Pacmopxka:
HO pHCYHKY 15,0),¢) 0,80/ imin - -
HO pHCYHKY 15,8) 0,731 -
Oboanauenus, npunsmyie 6 mabruye 27 (pucynox 15):
la = YCROBHAK AAMHA, NpUHHMacMas no Tabmuue 28;
2~ KoabuLAenT pacatTHON AMiEN packoca, NpHHUMaEMEH no TaGmame 29.
Npumevanus
1 Packocul o prcysxy 15, ), 1) B T09KAX NepecedeHus ACMKIE GLITh CEPENIENK Mexzy coGoil.
2 3uavenne ly Ans paciopok N0 PUCYHKY 15, B) NpPHRSAEHO ANY PaBHONONOYHAIX YIOIKOB.
3 B cxo0kax npHBeneHLs SHAMCHYA s W i ANk P ¥3 INOCKOCTH [PAHN KOHCTPYRIHKH.

B HABOP 49

5



CIl 16.13330.2017

Ta6nuna 28
Ycnonuad anina packoca /e npy
KoHCTpYKUMA Y318 rCpeceyeHins DOAACPRHBAIOILEM INCMEHTe
INEMERTOB PEINCTKU PACTAHYTOM BepaGoTalomeM CHATOM
O6a crepxug HE NIPEPLIBAIOTCA I 1,34 0,8/n

TonnepREBaOmyil ANCMEHT TPEPLIBRACTCE |
nepexpHLBAeTCA PACOHKOI; paccMaTpURaeMLli

3/EMEHT He NpephlBacTea:
B KOHCTPYKIHAX 10 PHCYHKY 15, a) 1,342 1,6 Iy lar
B KOHCTPYKIHAX [0 PHCYHERY 15, 1) (1,75 -0,15n)ls (1,9-0,1n)ls ln
V3ien nepeceveH i JCMERTOB 3aKPEIVISH OT Iy 7 bt
CMEIenys B3 IU0CKOCTH rpanl (auadparaol # T.1L)
Oba , NP 6 mabruye 28 (p 15):
1= b i (! (Do L),
rAe Jnmin ¥ Jimin — HaMMeHBIIHE MOMCHTEI MHEDUWH CEYEHHN NOACA ¥ PACKOCA COOTACTCTECHHO.
Npumeqganne —lpu n<1u n>3 bdiopmynax TaOAHIE! CAEAYCT NPHHHMATL 7™ 1 u_n =3 COOTRETCIBEHHO.
Tabnuma 29
TpukpenneHue packoca Futaucune 3uaseuuc s pH I/ fmin, pABEOM
K j105CaM n o 60 ¢p. 60 a0 160 ¢cB. 160
CpapubimMu mRaM¥, Gorramu (He Jo?2 1,14 0,54436 igan/ | 0,765
MeHee MBYX), pacrofioReHHRIMM | Canime 6 1,04 0,54+28.8 fin/ 1 0,740
BIOJE packoca
TIpn mobrx
OnrumM Gomrom Gez dacouks ARANHHMAX 1,12 0,64+28,8 iin/ { 0,820

Obosuanenws, npunamule @ mabauye 29:
n~no Tabiuue 28;
{ = nnviia, MpUEIMASMaN paBHON: [y~ QA packocoB no pHCYHKY 15,6).8),r).e); /u no Tabmuue 28 — wix packocor
0o pHEYHKY 15, a), f1).
IpaMeuanus
1 3Hauenue wy NP2 Sn S 6 cACAYCT ONPENEATS AunciiHof HETEPIONALHEH,
2 Tlpu npyKpeneHy OAHOTO KOHLA packoca k nmogcy Gez daconok ceapxoll waw GONTaMH, 2 BTOPOTO KOHIR —
wopes dacouky koxddumuenT pacyeTHOM AnuEs: PACKOCE CHSAYET NPHUMMATE PARHEM 0,5(1 + Au); TP UPAKDEIAEHHH
0fomx KOHIOB packocoB Tepes daconxn — = 1,0.

10.3 PacqaéTHBIE ANUBBI KOIOHH (CTOCK)

10.3.1 PacyérEbie IMHHEI /7 KOIOHH (CTOEK) HOCTOSHHOIO CSYCHHA WM OTASHEHEIX
YYACTKOB CTYHEHYATSHIX KONOHH CJICAYET ONPEAeATs o (opmyrne

ly=ul, , (140)
rae I — ANHBA KONOHHE, OTACHBHOTO YIaCTKa €6 HIH BEICOTA 3TAXKA;
M~ KoadummenT pacaETHON ATHHEL

10.3.2 Ilpn ompenenenun xoaduIHeHTOB pacu€rHodl JUIMHEI KOJOHH (CToex)
3HAYCHAA IPOMONBHBIX CHII B IEMEHTAX CHCTEME! CISAYET HMPMHMMATE JISI TOrO COYeTaHMA
HATDY30K, I KOTOPOIO BHIMOJIHAETCA NPOBSPKa YCTONYMBOCTH KOMOHH (CTOSK) COrNAcHo
pasnenam 71 9.

3uauenys xosunEenToB pacueTHO ATMHEL 4 ANA KONOHH HOCTOAHHOTO CEYCHUS W
OTAENBHEIX YHaCTKOR CTYIICHIATHIX KONOHH IIPA  JFOOBIX COUETAHRAX BATPY30K IPARAMEAIOTCS
KaK AAf KONOHH IIOCTOSHHOIO CEHYCHHS W OTACABHEIX YY4CTROB CTYHEHUATHIX KONOHH B
PaccUHTEIBACMOH KOHCTPYKIMHA IPH COYETaHMH HArpy3oK, JalomeM HarGONBINEE 3HAYCHMA
TIPOZIONBHEBIX CHII.

Hpe 310M HeobxXomuMo pasmadaTe HecBoGomHEle (PacKpEIUIERHEIE) paMsl, Y KOTOPhIX
Y3IH KpeILIEHHS pHIened K KONOHHaM He HMEIOT cBOOOZE! NEpEMEINcHAS B HANpaBNeHUH,
TEPNCHAUKYAIPHOM K OCH KOJIOHHEL B INIOCKOCTH paMkl, K c¢BoGofHEIe (HepacKpemleHHEIE)
PaMsl, ¥ KOTOPELX TaKHe NepeMeIeHHs BO3MOKHEI (CM. PHCYHOK 1).
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10.3.3 KoaddmmmenTs! pacueTHo#l IMMHEL ## KONOHH (CTOGK) IOCTOMHHOIO CEQEHAN
CIemyeT OMmpPEeZenATh: B 3aBUCHMOCTH OT YCNOBKHM 3aKkpennenns uX KOHIOB H BHAA HAIPY3KH.
Jinst ONpeRENEHHBIX CXEM 3aKPCIUICHHES KOHIOB ¥ BHAA HATPY3KH 3HAYEHUS 4 IPHBEACHE B
TaGmane 30.
TaGuamua 30
Cxema
3AKPETNEHAS
KONOHHBI
(cTolikn) 1
BRI
HarpysKd

P .0 0.7 | 05 2.0

KoatdmmuenTrr pacuerHOR JIHHBL KONOHE (CTOEK) MOCTOSHHOIG CEUEHHA ¢ YIPYTHM
38KPEMIICHMEM KOHIIOB CICAYET ONPENENSTh M0 (opmyiaM, IPHBEJCHHFIM B CBOAE NPaBH
110 NPOSTHPOBAHHIO CTAIBHBIX KOBCTPYKIHIH.

10.3.4 KoapdrmpenTs! pacHeTHON JIAHE [ KOJOHH NOCTOAHHOIO CEYEHHA B HNOCKOCTH
cBoBoHENK Hint HeCBOOOMHEIX PaM IPH OJHHAKOBOM HATPY)KEHHH YSIOB, DACHONOKEHHBIX
B OIHOM YDOBHE, CIEZYeT ompemensTs Ho dopmynam tabmams: 31. B ceo6ogasx paMax npe
JECTKOM Kperwienur ocHoBarmi konoH (0,03< p <50) m maprEuUpHOM KpenieHH: purele K
BEepXHHM KOHIAM KONoBH B GopMynax (142) u (143) caenyer npuanMars 1 = 0.

Tabmuma 31
{1apameTput
Cxema pamet 7 I n Koo (pduiHeHT pacyeTHOR JmHE
Crobonuse pamu
I,
1l p=2 JH@ (141)
p=0 n
& +my) |
k+l
kx2
N, N I,l;
L L -‘sl e L _ |n+0.356 (142)
= T £ # n+014
.\' LN L)y klm +m,)
L I A ..‘,'[ kvl '
= 7 k) i
L [ k>2
Bepxumii stax
ey +E’z) 2k(m +my) Mpun<0,2
k+1 k+1
4 (p+0684n+022 43)
Cpemutt oTax J0.68p(p +09)n+0,08)+0,in
Kp+ps) | Km+m)
k+1 k+1 mpr n> 0.2
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1 = - u (p+0,63)/n+0,28 (144)
N N hi S N 2JWT—_‘f““—T—-—_

Yy Ldlkv it sta plp+09)+0.ln
JA B I A N 4 B 4 I 2%(py+p,)| K +my)

k+1 k+1

I I || 7

Y

{ Ll

Yacmuele cayyan w1022
010,03 z=215 ’__n_...,

n00,2

= 1A -~ j P = 0
; S ’n+0,28
i & i Ca. 0,2 u =20 _n“_

(p+0,63
ﬂ =
0.03p <30 © o (p+09)+ 01

u= 1,21 2

L 1 ' 010,03 =1, 22
# iis) 1’] n+0,08
: 2

mm S
n+0,28
Cr.0,2 p= ..._"_

HecsoGonume paMH
BepxHuit sTax

B
J 3
NN N + 4R
Fnl'nd 5(p +p2) 47
[
B
R

2
-
o~

I Y
=l
[P
-
1
8

H
v I

"
.v.
I AT

[1+0,46(p+n)+0,18pn
=T 145
Cpe it 12X H V17093(p+n)+0.71pm (145)

¢ 05(p, +p2) 0,5(n, +m,)
L In| I
L Ll L (pi+p2) 0,5(m +m,)

Yacmupie cayuan
Il
p=0 71 _ [1+046n
© #=T+093n
sc 140397
e _ [1+039%
? 1 =2 r154m
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Obiosiauenus, npunsmee € mabauye 31:
Is1, Yo ¥ fn, Jz — MOMEHTE HHEPIHE CCYSHEN PHIEACH, TPHMEIKAIOMHEX COOTBETCTBEHHO K
BEpXHEMY H HIDKHEMY KOHLY NPOBEPACMON KONOHHLL
L, &~ COOTBETCTBEHHO MOMCHT HHEPIHH CEYCHHA H ANHHE NPOBSPACMOH KONOHHEL
4, h, b2 - nponeTer pames;
k —IHCnO NPONETOB;
I / — 1:21" . _ ]ill: R Itlle

site |

i, = =
1 2 v 1 . 2 -

Ll Ll 1l Ll

MpuMeuanwe ~ Jina kpaiinel XoNOHHL cRofoaHol MHOrONpoieTHON paMbl Ko3fdrumenT

n =

CRENYET ONPEACAATE NPH SHAYCHHAX p ¥ /1 K&K AR KOMOHH OAHONDOACT] HOH PaMEL.

10.3.5 Ilpe otmomennn H/ Bz 6 (rie H — nonHad BEICOTa CBODOAHON MHOTOITAXKHOR
paMil, B — mmprHa pamsl) goinkia 661t nposepeHa o6man yeToHIHBOCTS PaME! B HENOM Kak
COCTABHOTO CTEPIHS, 3aIMEMICHHOTO B OCHOBAHUH H CBOGONHOTO BBEPXY.

10.3.6 Ilpe HepaBHOMEPHOM HATDYKERHH BEpXHEX Y3JIOB KOJIORH B ceofommoi
ORHO3TaXHOH paMe H HaIHTHHA KeCTKOro JUCKA NOKPHITHA HIIH OPOAONLHEIX CBA3¢H N0 Bepxy
BCEX KOMOHH K03()pHIEEHT pacueTHOH MIMHEI ffy Hambomee HArpyXeHHOH KOIOHHH B
TUIOCKOCTH PaMEI ClIe{yeT ONPEensTh o (opMyne

— I E Ni
= U ’—ch I 20,7, (146)
rae  x — xoshduuHeHT pacdeTHOM JTHHEI HpoRepIcMOi KOOHHE], BRYACIEHHEIH 10
dopuynam (141) 1 (142);
I, No — MOMEHT HHEPIHH CeMECHHA H YCWIRe B Harbolnee HATPYKEHHOM KOIOHHEE
pacCMaTpHBAECMON paMBbl, COOTEETCTRERHO;

ZN;, Z1; — cyMMa pacueTHEIX YCHIMHA H MOMEHTOB HHEDLMH CeUeHUH BCEX KONOKH
PACcCCMATPHBASMOM PaMEI B 9ETHIPEX COCEIHAX PaM (M0 JBE C KaKAOoH CTODOHEI)
COOTBETCTREHHO; BCE YCHIMA CHENYET ONPEAEIATH IPH TOM XKE COICTAHMH
HATpY30K, KOTOpOe BRI3EIBaeT ycHiHe N: B HPOBEpIeMoii KOJOHHE.

10.3.7 Kosbdumments! pacdeTHOH MIAHEI 4 OTACHBHEIX YY4CTKOB CTYNEHYATEIX
KOJIOHH B IUTOCKOCTH PaMBbi CJEAYeT ONpelNeNaTs COITacHO NpHIoxeHuro W uin Ha ocHOBe
pacueTHO cxXeMEI, yauThBaiomel Gakruueckde yCHOBHS 3aKpEIUIEHMS KOHIOB KOJOHH €
yaeroM 10.3.1 1 10.3.2.

Ipw onpenenenns koahULUHEHTOR PAacIETHOM JIWHEL 4 JUIS CTYICHYATHIX KONOHHE paM
OJIHOSTAXKHEIX IPOH3BOACTECHHLIX 3MAHNN He YIHTEBACTCA BIMAHME CTEIICHH 3arpy:KCHRA U
JKECTKOCTH COCE/IHMX KONOHH; I MHOrONPONETHEIX paM (¢ IHclioM nponeros asa 4 Gonee)
TIPH HAJIHYMH HKECTKOrO JMCKA MOKPHITAA HWH MPOXOIBHEIX CBA3CH, CBA3LIBAIOIHEX HOBEPXY
BCe KONOHHBI B O0ECHeYMBAOIKY [POCTPAHCTBEHHYIO PabOTY COOpYXEHHS, pacdeTHEIE
JUIMBEI KONOHH CIEAYET ONPEAENATh Kak AN cToeK, HeMOABHKHO 3aKPEnieHHbIX Ha YPOBHE
purenei.

10.3.8 Kooddmmments! pacuéTHON JATHAEI 4, ONpeASSHHEIS Jd KONOHH CBOGOAHEIX
OJHOSTKHEX (OPE OTCYTCTBHH XECTKOIO IMCKA HOKPHITHA) M MHOTOSTAKHBIX paM, CERyer
YMEHBIIATH YMHOKEHHEM Ha Ko3h(QHIHUEHT i, onpexe/sieMEni no popMyne

w=1 —a[l—(a/57 %4, (147)
rae &= 0,65 -0,98+0,2557;
o=/ fl+m <5.
3aece o6ozHayeHo:

B=1-MIM<02; m=MAI(NW),

A —ycioBHas rAGKOCTE KONOHHEL, BHMUCHCHRAd ¢ yuéToM TpeGopamuit 7.3.2 1 7.3.3.

PacuéTHile 3HavcHHS NPOAONEHOH cwisr N  # usrpfaiomero MoOMeHta M B
paccanTEIBacMOH CBOGOAHOI paMe CeXyeT ONpenciaTs cornacue 9.2.3.
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3HaueEne H3rHOAIOMEr0 MOMEHTA M) ClleZlyeT ONpEASHIATh WA TOro e COTCTAHAA
Harpy3oK B TOM K€ CCUCHHH KOJIOHHBIL, IZ¢ ACHCTBYeT MOMEHT M, paccMaTpHEas paMy B
JaHHOM pacuETHOM Cydae Kak HecBoGomHyIO.

10.3.9 Pacy8THEle JAHEI KONOEH B HANDARJCHWY BAONE 3aHAA (M3 WIOCKOCTH DAMEL)
CHeIyeT NPHHHUMATL PABHLIMM DAacCTOAHHAM MEHUIy 3aKpelleHHBIME OT CMCIHSHHA M3
IUIOCKOCTH PaMbl TOYKaMM (OMOPAMH KONOHH, NOAKPaHOBbIX GaJIOK B NONCTPOIIIIEHEX BepM,
y3/naMH KpenneHus ceaseil B purenci H T.0.) HIH ONpPEAEILITE HA OCHOBE DaCUETHON CXeME],
yHTEBAOmeH GaKTHYeCKUe YCIOBHA 3AKPENNCHHA KOHIOR KOJOHH.

10.3.10 Pacuérayio mmHy BeTBel INIOCKHX OTIOp TPRHCHOPTEPHEIX ranepel ciemyer
NpHEEMATH papHO:

B OPOJOIFHOM HANPABICHHH Taleped — BEICOTE OHops! (OT HU3a 633kl IO OCH HEMKHETO
nosca Gepmst win Ganku), ymMEOKeHHOK Ha KO>bdHIMEHT 4, ONpeAenTeMbIi Kak JIA CTOeK
TOCTOSAHHOIO CCYCHAI B 3aBHCHMOCTH OT YOJIDBHFI 3aKpCIUICHHA HX KOHIOB,

B MONEPeYHOM HalpaBNeHHH (B IIOCKOCTH OIODEL) — PACCTOAHHIO MEXAY LEHTPaMH
Y310B; NpH 3TOM HO/bKHA OBITR MpoRepeHa o0INas ycToIMBOCTE OmOPEI B HENOM Kak
COCTABHOI'O CTEDIKEA, 3RIIEMICHHON0 B OCHOBAHHH H CBOGONHOIO BBEPXY.

10.3.11 Omnpegpenepre pacdETHHIX AIHH KOAOHH (CTOEK), B T.4. CHATHIX MMEMEHTOR
TIPOCTPAHCTBEHHEIX PEeHIeTYAaTEIX KOHCTPYKIHH, C HCHOJL3OBAHHWEM CepTHOHITHPOBAHHBIX
TPOrPAMMHEIX BEMHCIHMTENEHEX KOMIUIEKCOB BENIOJNHSETCS B HPEINOJONKEHHH YOPYTOH
paBoThi cTamk 0 HeAe(OPMUPOBAHHOM CXEME.

10.4 TlpegeabHble FTEHOKOCTH 2JEMEHTOR

10.4.1 I'mOxoctn anemeRToB A = Lo / | He ROJDKHBI HPERBINATH HPENEIBHED SHAYCHHH
Av, TPHBERSHHBIX B TaOnuue 32 A4 CXATLIX JNEMEHTOB | B Tabimue 33 — [ pacTAHY ThIX.

10.4.2 st 25€MEHTOR KOHCTPYKIHH, XOTOPEIe COTJIECHO IPHIIOKEHHIO B oTROCATCA K
rpyune 4 B 3MaHUAX H COOPYKEeRUAxX Beex kmaccor no F'OCT 27751, sHaueHMe NpeneibHOM
rubxocTn nossumaeres na 10 %.

Ta6auma 32

Tlpeneabhas rHOKOCTE
SHCMCHTEI KOHCTPYKIpH CHRATBIX 3MCMEHTOB Au

1 TToxca, ONOPHLIE PACKOCH! 1 CTOHKH, NEPSNAIONINE OTIOPHIE PeaKHIL

2) IOCKAX (epM, CTPYKTYPHEIX KOHCTPYKIMA H MPOCTPAHCTBEHHBIX KOHCTPYKIHA 13 Tpy6
MY NAPHBLX YTONKOB BLICOTOR 0 50 M 180-60x

) MPOCTPaHCTECHHER KOHCTPYKURIT H3 OZMHOMHDBIX YIOJIKOB, & TAIGKE NTPOCTPAHCTECHHALK
KOHCTpYKUMHA #3 TPYG U NapHBIX YToIKoB BEICOTOH cB. 50 M 120
2 DneMeHTE, RPOME YKa3aHHEX B nosuomsx [ u 7

a) fIocKkux QepM, CBAPHBIX NPOCTPAHCTREHHENX H CTPYKTYPHLIX KOHCTPYKUKRH 13
OIHMHOUHEL YTOIKOE, MPOCTPAHCTBCHHBIX ¥ CIPYKTYPHBIX KOHCTpyKumi 13 TPy # napasiX
yronkos 210-60a

6) MpOCTPAHCTECHHEIX i CTPYKTYPHSIX KOHCTPYRUMH M3 OHHOUHEDX yroaxoB ¢ GonToBEIMH
COSIMHEHHAME 220-40cx
3 Bepxnue nosca geps, He 3aKpennieHHLE R TPONECCe MOHTRXA (MPCACILHYIO FHOKOCTE Nocie
32BEPIIEHHR MONTDKA CACAYCT NPHHEMATE 110 NOZHUKH 1) 220

4 OCHOBHBIE KONOHHE 180-60c

5 BropocrenenHeie KONORNE (cToiiku gaxsepka, GoHapei | T..), 3TEMEHTH PRIIETKH KONOKH,
SMEMEHTHE BEPTHRANBHBIX CBA3CH MEMIY XOnoHHaMH (HIDKC GANOK KPAHOBRIX MYTEH)
6 DneMeHTE! cagscH, KPOME YKASAHHBIX B OIHUAA 3, 8 TAICKE CTRPMRHH, CIYRAIHE
NS YMEHEIICHHA PacTETHON NTHHEL CAHATHIX CTCpKHEH, H ApYrie HeHarpyReHuEe
INEMEHTE], KPOME YKB3AHHEIX B NO3HIUK 7

210-60

200

7 CraTrie ¥ HeHATPYXEHHLIE SNCMEHTR APOCTPAHCTBEHHEX KOHCTPYKIHIt TRBPOBOTO
# KPECTOROND CeHeHNnH, ToRepiKeHHLIC BOINCACTBAIO BCTPOBLIX HATPY3OK, PR 150
NPOBECPKC THOKOCTH B BEPTHKANLHOR MIOCKOCTH

Obamaueinie, np & mainuye 32:
- 4

= qmg,v —x02( ¢ RIpEHT, nprmmdacuElt ne Mchce 0,5 (B COOTRETCTRYIONINX CIywanX BMECTO @ CieayeT
(4
NPHHVMATE Qe).

H——'—H
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Tabnuma 33
IMpeaentyan ruGKOCTE PACTIHYTHIX INCMEHTOB Au
_NpH BO3ACHCTBIH HA KOHCTPYKUMIO HATPY30K
AHHEMHYCCKHX, OT KpaHoBR
JHeMeHTHE KOHCTpYRTw NPRACKEHHRIX CTATHIECKHX (cw. npum. 4) 1
HEOOCPGACTECHHO HETMEIHONOPORHLX
K KOHCTPYKUHH cocTanon
1 Toaca ¥ ONOPHELE PACKOCH] ILIOCKMX.
¢epM (BKIHOYAT TOPMOSHEIE epMEI) U
CTPYKTYPHEIX KOHCTPYKIHA 250 400 250
2 DnemenTsl GepM H CIPYKTYPHEIX
KOHCTPYKUMH, KpoMe YKasaHHBIX
B [O3ALHH | 350 400 300
3 Hwxnawe nosca Ganok u gepm
KpaHOBEIX myrefi - - 150
4 SneMeHTH BEPTHKaNbHLIX cBaseit
MEKIY KOJOHHaMH (Hipke OJI0K
KPaHOBEIX MyTeH) 300 300 200
5 IMpoune anements! chazed 400 400 300
6 ITosca | ONOPHEIS PACKOCH CTOEK
H TPABEpC, TAH TPABEPC OHOP
JIRHHHA SMeKTPONEpeaads, OTKPH-
TBHIX PacIpeaeIHTEALHEIX
YCTPOHCTRE H KOHTaKTHBIX ceTeit
TPaHCTIOPTA 250 - -
7 3neMeHTHI ONOp JIMHKEH MeKTpo-
NEpeayH, OTKPLITEIX PACTIPEALTH-
TENBHAIX YCTPOHCTE ¥ KOHTAKTHBIX
ceTel TPaHCIIOPTa, KPOME yKa3aH-
HEIX B NO3MIax 6 u 8 350 - -
8 DneMeHTHI NPOCTPaHCTBEHHEBIX
KOHCTPYKLIHH TABPOBOTO ¥ KPeCTo-
BOTO ceyeHHil (a B TATaX TpaBepe
OIOP JIHHUi JNEKTPONEpefayH U
¥3 OIHHOYHEIX YIOJIKOB), IOOBEP-
JCHHEIX BOZACHCTRHIO BETPOBLIX
Harpysok, IIpH NPoBepKe rHOKocTH
B BEPTHKANLHOH IITOCKOCTH 150 - -
Ipuscuanns
1 B KOHCTPYKUMAX, HE NOABEPrAIOMMKCH AMHAMMUCCKMM BonCHCrBMAM, MHOKOCTR PacTAHYTRIX HIEMEHTOB
CHIGAYET NPOBEPATE TO/JEKQ B BEPTHKANLHAIX IIACKOCTAX.
2 JIna anemenroB Ceaseil (Mozuumz 5), y xoTophx npornl nox nelicTayes coOCTEEHHOTD BECA HC NIPEBLINACT
{ /150, npu Bo3ACHCTRMK HA KOHCTPYKIHIO CTATHYECKHX HArpY3ok npumsmMator Ay = 500,
3 I'e6KOCTE PACTAHYTHIX SAEMEHTOR, IONBEPIHYTRIX NPCABAPHTEALHOMY HANDEXKENMO (TIRH ¢ TWIPENaMH), He
OrpaHHYHBACTCH.
4 3uateHHA DpEReNbHBIX FHOKOCTER clcAyeT NpHMHMMATE OpPH KpaHax rpymn pexwmos paGorst 7K (B uexax
MeTanmyprigeckux npomaeoacts) u 8K s coovsercrsnu ¢ CIT 20.13330.
5 Jina sokHEX N0AcOR Ganok | reps KpaHOBRIX myTeH nps KpaHax rpymn pexwmMon paGore! IK—6K npusmmMalor
A4=200.
6 K avmaMuaeckuM Harpy3kaM, OPHAOKCHHBM HENOCPEACTBEHHO K KOHCTPYKIHH, OTHOCATCA HAFPY3KH,
NPHIHMACMELS B PACYCTAX HE YCTANOCTE BN ¢ yaéToM koxhdnimenTor mamiraioctd no CIT 20.13330.

11 Pacuer JHCTOBBLIX KOHCTPYKIIHIM

11.1 Pac4er Ha IPOYHOCTE

11.1.1 Pacuér Ha npowHOCTH JHCTOBEIX KOHCTpyKummii (ofojodek Bpamerwd),
HAXOAAIMEXCA B DE3MOMEHTHOM HANPLKEHHOM COCTOSHHHY, CIEAYCT BRINIONHATE OO GopMyme

[BHABOP | =
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L ol~0,0,+0,+31, <1, (148)

Ry,
TA¢ Ox M 0y — HODMAIGHBIC HANDOKCHHA 0O JBYM B3aMMHO NEPOCHIMKYTAPHEIM
HaIpaBICHHM;
¥ — K02bhUIHEHT yenorui paGoTH KOHCTPYKIURH, HasHauaeMbili B COOTBETCTRHH ¢
TpeGopannsmu CII 43.13330,
IIpu sToM abcoymOTHEIE 3Ha9EHN TARHEIX HAIPOKEHHH JOIDKHEI OBITH He Gonee

3HaYCHHH pacyETHRIX CONPOTHBICHUH, YMHOKCHHEIX Ha .

11.1.2 Hanpsxerna B 6e3MOMEHTHEIX TOHKOCTEHHEIX 000I0UKax BpameHns (PHCYHOK
16), maxomsmuXcs MO JaBNeHAEM JKHIKOCTH, [asa HAM CHOTYYero MaTepHana, CIEXyeT
OlpeeNiTs 10 (hopmyam:

F
. 149
% 27zrt cos B (149
a=p/t-aln)r, (150)

rAe O M 0 — COOTBETCTBEHHO MEPHAHOHANLHOE H KONBIEBOS HANDMKCHHS;

F — npoexnas Ha ock 2 — z 060/I0UKA HOMHOTO PACIETHOTO IABNEHES, AeHCTBYIOLIEro
Ha 3acTh 000N04KA abe (cM. pHCYHOK 16);

r ¥ f— pagHyc B yTol, IOKa3aHHbIE HA PHCYHKE 16;
{ —rommunaa obonourw;
P — pac4ETHOE JABNICHHAC Ha IIOBEPXHOCTE 0DONOYKH;
r1, r2 — DamHychl KDHBH3HBI B [JIRBHBIX HANDABICHHAX CPSHMBEHOH MOBEpXHOCTH

obomogxa.

b
g
Pucynor 16 — Cxema 060104KH BpaMICHAN
11.1.3 Haupsxenus B 3aMKHYTHIX O€3MOMEHTHBIX TOHKOCTEHHBIX 000I09YKax
BpalneHuA, HaXOAAIMHXCA IOJ BHYTPEHHAM PaBHOMEDHBIM AABJICHHEM, ClIleayeT ONpeneniITs

o gopMyiam:
JUiA THHAPHIECKEX 000710TeK
a=pri); o =prit (151)
Jana cepugeckux ofomouex
a=m=pri2); (152)
JUI KOHHYeckx ofomouex
£ =2 (153)

O =———, O,=
" 2cosp’ * reosp’
e p — pacyuETHOE BHYTPEHHEE JABICHHS Ha SIHHULLY NOBEPXHOCTA 000I09KH;
¥ — PagHyc CPEAHHHOH NOBEPXHOCTH 050104KH (pucyHok 17);
[ — yron Mexzy o6pasyromei KOHyca H eIo 0CBI0 Z —Z (oM. pHcyHOK 17).
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Z

z
Pucynox 17 - Cxema wonnueckoii 06on09Kn Bpamenns

11.1.4 TIpu nmpomepke NpOYHOCTH 060109€K B MECTax M3MEeHeHHA uX ¢opMBI HIH
TOJIIIHHSL, & TAKKE H3MEHCHHA HArPY3K# CNSAYST YIHTHEATE MECTHEIC HAlIPSUKeHHA (KpaeBoi
st dex).

11.1.5 Haupsxenus ¥ ycmA B ofonouxax moGoi KoHGUrypaluns cleAyeT BRIONHATE
B cooreerctBHH ¢ tpeGopammamy 11.1.2-11.1.4, a Tamoke ¢ HCMONE30BAHHEM
cepTH(HIMPOBANHEIX NPOrPAMMHBIX KOMIUIGKCOR NpPH pacyeraX IO HPOCTPAHCTBEHHOM
pacyeTHOIf cxemMe.

112 Pacuér Ha ycTo4uBOCTD

11.2.1 Pacuér Ha yCTOHUHBOCTH 3aMKHYTHIX KPYTOBEIX NELIHHEPHYCCKHX 000/I0geK
BpalieHAS, PaBHOMEPHO CHKATHIX NAPAUICHbHO OOpasylommaM, cieiyer BEIIOIEATH IO
dopmyne

il
a.cr.l ?c
LAE 01 — PacusTHOS HanpsaxkeHHe B ofonouxke;

Otr,| — KDHTHYECKOS HanpmKeHHe, paBHOE MEHBINEMY M3 3HaueHHNR YR, wm cEt/r
(3necs r — pagAyc CPERMHHOM TOBepXHOCTH 060N0YKH; ¢ — TonuguEa obomouxw) mpu r/t <
300; mpm r/t>300 0wy =cEt/r.

Suavennd koahdunuentos y npu 0 <r /1 <300 crenyer onpegensts no dopmyne
w=10,97-(0,00025+ 0,95 R,/ E)yr/t. (155)
3nagenana xodQOHIMEHTa ¢ CEAYeT onpeAenaTs no tabnune 34.

<1, (154)

TaGnama 34
rit 100 200 300 400 600 800 1000 | 1500 | 2500
< 0,22 0,18 0,16 0,14 0,11 0,09 0,08 0,07 0,06

B ciyuae BHENERTPEHHOTO CXKATUA NapaniensHo oOpasyiomMM HITH YACTOrO u3ruba B
IHaMeTPanEHol IIOCKOCTH IPH KACATeNbHBIX HANPSDKeHATX B MECTEe BaHOOJBIIEro MOMGHTA,
He IpeBBIIAONEX  3Havenna 0,07E (¢/r)*?, manpsmieHHe o BODKHO OHITL YRENHYEHO
2 (1,1 -0,1 &1 / 1) pass, e ') — HaWMeHBINee HANPSKCHAE (PACTATHBAIOMTHE HANpPAXEHHa
CHUHMTATE OTPHUATENLHEIMH).

. 11.2.2 B Tpy6ax, pacCUMTHBAEMBIX KK CXXATHE HIM BHELSHTPEHHO CXXATHIE CTEPKHE
npu ycnosroi ra6koetn A= 4 /R, /E 2 0,65, N0MKHO G5ITS BEINOTHEHO YCIOBHE

rit< nJE/[R,. (156)
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Takme Tpy6EI ciiefiyeT pacCHHTLIBATE HA YCTOWIMBOCTS B COOTBETCTBHH C TPeGOBAHMAMH
pa3fienor 7 @ 9 Fe3aBACHAMO OT PacyeTa Ha YCTOMYMBOCTE cTeHOK. Pacuér Ha yCTOHIHBOCTD
CTeHOK OECIIOBHEIX WM IEKTPOCBApHBIX Tpy6 He Tpebyercd, eciaW 3gademms r / t He
IPEBHINAIOT HOJOBAHE! 3HAYCHHH, ONpeeaeMEIX oo hopMyae (156).

11.2.3 mmmpprdeckas NaHeNb, OHepTad HO ABYM 00pasylomuM M JRYM Jyram
HaNpaB/IMOLIESH, PABHOMEPHO CIKaTad BAONE 06pasyowwx, npy b2/ (r 1) <20 (tae b — muprHa
TaHeH, H3IMEPESHHAR 0 Ayre Hampapmomel) nopkHa OLITE paccYdTada Ha YCTOHYMBOCTE
KaK MIacTAEKa 1o GopMynam:

npH pacaéTHOM Hanpokerun o £ 0,8 Ry

b/t <19,/E/s; (157)

TPE pacu&THOM HaNPMKeNEd & = Ry

b/t <37/f1+500R,/E . (158)

Ilpm 0.8 R, < o < R, mambonbmee oTHOmEHAE b /¢ CneiyeT ONpeNeNaTh TUHEHHOMH
HHATEpHOJIIHEH.

Ecma b?/ (r £) > 20, To NameNs ClIEyeT PacCIHTHIBATH HA YCTOWYHBOCTE Kak 060I0UKy
coryacHo TpeGoparmam 11.2.1.

11.24 Pacuér Ha ycToffuHBOCTE 2aMKHYTOM KpYroBoH NHIHHADHEIECKOH ofonodx:
BPAIICHHA, TIPH AcHCTBHM BHEHIHENO PABHOMEPHOTO NABIEHAS p, HOPMaILHONO K GOKOBOH
TOBEPXHOGTH, CISAYST BRIIONHATE N0 hopMyse

o/ (Ce2 )21, (159)

rae o = pr/ [ — pacuSrHoe KONBLEROE HanpAkeHHe B 060I09Ke;
022 — KDHTHAECKOE HAOPARSHNE, OOpeaengeMoe no dopMynam:
npu 0,5<//r<10

ez =055E(r /1) (t1 1Y% (160)

opul/r=20
Cer2=01TE(t/ r); (161)

npu 10 <//r <20 HaupsKeRHE 02 CHERYET ONpeNeNaTs MHHCHHOH RHTePIOIIHel.
3necs / — pmasa namHHAPHYecKoi ofonouKn.

Ta ke ofomouka, HO YKDEIUICHHAZ KOJNGUEREIMH pEGDAMM, pacHoONOXEHHEIMH C
maroM $ = 0,5¢ Mexay ocaMu, Romxea 6BITE paccudTaHa Ha YCTORUMBOCTE o dlopMmysnaM
(159) —(161) c noncranoBKo¥ B HUX 3HAaYeHHs s BMecTo [

B atom ciygae noipkHO OBITH YHEOBISTBOPSHO YCJIOBHE YCTOHuYHBOCTH pefpa B CRoed
IIOCKOCTH KaK CKATOro CTEpIKHS cornacHo Tpebosammam 7.1.3 npu N =prs u pacu&raol
ImaRe CTepiHA Ly = 1,875 npm 3TOoM B cedenHe pebpa CiIAYeT BKJIOYATH YUaCTKH

obonmouxs mupHHOH 65 /E /Ry ¢ xaxEol CTOpOHE OT ock pefipa, a ycnopHas THOKOCTB

CTepikHA A= L/Ry/E HE AOJDKHA HpPeBHImats 6,5,

TIpH onHocTopoHHeM pelpe KECTKOCTH €r0 MOMCHT HWHEPHHH CIEAyeT BEMHCIATH
OTHOCHTENEHO OCH, COBNanaomeli ¢ Gmmxaiimel MOBEpXHOCTHIO OBONOUKA.

11.2.5 Pacur Ha ycToHuHBOCTE 3aMKHYTOH KpYroBoH IHIMHApHYecKod 06omouxH
BpalIeHAs, MOABEPKCHHOH OFHOBPEMEHHOMY ASMCTBHIO HArpy3oK, yxaszamuslXx B 11.2.1 m
11.2.4, cneqtyeT BHIIOIHATE 0O QOPMYJe

(010w + eloe2)! e 21, (162)
Ific Ow, MOODKHO OBITH BEIMHMCAEHO cOrflacHO TpeGosammsM 11.2.]1 u 0wz ~ cormacHo
tpeGopanusm 11.2.4.
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11.2.6 Pacuér Ha ycTOMUIMBOCTL KOHHWeCKOM OOONOUKE BpamieHHs ¢ YTIOM
KOHYCHOCTH f < 60, cxxaroif cunoit N BN OCH (PHCYHOK 18), CiieflyeT BEIIONHSTS O
dopmyne

NINe ) <1, (163)
rae Ner — KpARTHYECKAS CHNa, ONpeleiieMa o dopmyne
Nor= 6,28t Gir,1 Fim c05%5, (164)

3[ECk { — TomIuHA 060NI09KA;
Or,] — 3HAYCHHE HANPSDKEHAS, BEMUCICHAOE corlacHo Tpebonanmam 11.2.1 ¢ sameHoi
pazuycar pamuycoM Fm, DARHEIM
rm= (092 +0,1r1) / cosf. (165)

11.2.7 Pacuér Ha ycroiumBOCTE KOHMYecKoH 000N0OUKH BpameHHS OpHE AcHCTBUM
BHEINHETO PAaBHOMEPHOro HARNCHHA P, HODMAIBHOIO K GOKOBOH IOREPXHOCTH, CIEAyET
BEIIOJIHATE T0 dopMyne

o/ (G2 <1, (166)

h

oo N

Pucynox 18 — Cxema xormqeckoii 060s104Kn BpalienRd NOX AeficTRHEEM
NpOXCJIBHOTO YCH/AS CHATHR

3[ECE O = Prm/ { — pacUETHOE KONBIEEOE HANDIKEHHAE B 060I0UKe;
Oer2 — KPHTHYECKOE HaNpsXeHHAe, oNipefienseMoe 0o Gopmyne
Oer2 = 0,55E (rm! 1) (¢ 1 r)*?, (167)
The Fm— pamAyc, onpenensteMsii no Gopmyne (165);

h — BEICOTA KORWYecKoH o00N0TKH (MEXIY OCHOBAHIAMHA).

11.2.8 Pacudr Ha ycroHaMBOCTL KoHHYecKoii 000m09KH BpalleHHA, NOABEPKEHHOH
OIHOBpeMEeHHOMY AeHCTRHIO Harpy3oK, ykasaunex B 11.2.6 u 11.2.7, ciemyer BHINOAHATS 1O
dopuyne

NINs+ @lae) L1, (168)
TAE 3HaYeHUA Ner B Ocr2 CHENYST BEMHCHATH IO dopmynam (164) u (167).

11.2.9 Pacuér na yerodumsocts nouHOH cdepuyeckol 000N0UKE (MM €€ CETMCHTA)
mpy r / t £ 750 ¥ nelcTEMM BHEIIHero pPaRHOMEPHOTO NABNCHHA P, HOPMANBHOTO K ee
TIOREPXHOCTH, CNEYeT BHIOIHATE N0 GopMyne

ol (gepe) £ 1, (169)
rae o= pr/(2f)—pacudrHoe HaNpAKeHHE;
0wr=10,1 Et / ¥ - KpATH™ECKOE HANPSKEHAE, IPHHAMAEMOE PaBHEIM He Oonee R,
3Mech 7 — pamHyC CPSNHHHON MOBEPXHOCTA ChepsL
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12 Pacuer 3/1¢eMeHTOB CTaJbHBIX KOHCTPYKIHIH HA YCTAJIOCTD

12.1 O6Gnige moNoKeHHs pacdera

12.1.1 IlpH OpoeKTHpOBaHWMM CTaNbHLIX KOHCTPYKOME M HX jemMenToB (Damkd
KPaHOBEIX myTeH, Oanku pabodymx DNMOmMafoK, 3MeMeHTH KOHCIDYKIHE OYHKEpHBIX H
pasrpy30dHBIX 3CTAKaZ, KOBCTPYKIMH 0OJ [JBHTAaTENH H Jp.), HENOCPEACTBCHHO
BOCTIPHHHEMAIOIHX MHOTOKPATHO AEHCTRYIONMME NOZBHAHEIS, BHODAIMOHREE WIH APYTOro
BUJA HaIPY3KH ¢ KONHYECTBOM LMKIOB Harpyxennit 10° u Gonee, NpHBONAIKE K FBIEHHIO
YCT&IIOCTH, CIEAYeT IPHEMEHATH TAKHE KOHCTPYKTHBHBLIC DEIIeHHs, KOTOPHIEC HE BERI3BLIBAIOT
3HAYHTENEHOH KORLEHTpalldd HanpskeHHH, H IPOBEPATE pacuéToM Ha yCTalnoCTk.

KommuecTBO LHKIOB HATPYXEHHH CIACHyeT NIPHHEMATD II0 TEXHOJOIHYECKHM
TpeGOBaRMAM FKCILIYaTAHH.

Pacur KOHCIPYKIHMIT HA YCTANOCTh CASHYST HPOM3BOAUTE Ha JASHCTBME Harpysox,
yerasapmBaeMeix cornacuo CIT 20.13330.

Pacur Ha ycramocTh Takke CHeNyeT BEIIONHSTH NS KOHCIDYKIWMEE BBICOKMX
coopyxenuit (tunma Maur, OameH M T.JL), KOTOpHe MOABEPraloTcs BO3ACHCTBHAM
PE30HaHCHOro BEXperoro Bo3Oyxaenna cormaco CII20.13330.

12.1.2 Pacaér Ha yeTaIoCTE cllef{yeT DpOM3BOAWTE N0 GopMyne

Omax <1,

=< 170)
aRyYy (

TAE Ginax — HaubombInee mo a6COMOTHOMY 3HAYCHHIO HAUPSIKEHHE B PACCUHTHIBASMOM
CEUEHWH 3/IEMEHTA, BRITHCICHHOE 0 CeYeHMIo HeTTo 6e3 yagra kosdduunerta
OHHAMHYHOCTH K KO3DDHUUCHTOR @, @5, @

Ry — pacu&THOE CONPOTHBICHHE YCTANOCTH, NpHEHMasMoe o Tabmine 35
B 32BHCHMOCTH OT BPEMEHHOI'O CONPOTHBICHHUS CTANHN Ry H TPYIN 31IEMERTOB X
COEAMHEHMA KORCTPYKIHY, npuseacHubk B rabunne K 1 (npunoxerse K);
o — X03(pUNECHT, YIMTEIBAIONMI THCII0 THKIOB HArPY)KCHRH n,
npu n > 3,9 - 10° mpuruMaemsit pasasm o= 0,77,
npu n < 3,9 - 10° BErmenAeMEIE O dopMynan:
IS TPYTIIL SIeMeHToR 1 A 2

= 0,064 (n /1052—-0,5 (n /105 + 1,75; (171)
JUTs rpynn sjeMesTos 3 —§
a=0,07 (/1052 - 0,64 (n/10%) +2,2; (172

# — K03(hHIHEHT, onpeacacMei no Tabmine 36 B 3aBUCHMOCTH OT HAIPHKEHHOIO
COCTOAHESA A K03 HINEHTa aCAMMETPAY BapMKERUH 0= Omin/ Omax (3WECh Ginin —
HaAMEHBIIEE O a0COMIOTHOMY 2HaYEBHIO HalpsDKEEre B PACCUWTHIBACMOM CEHCHAH
3JIEMEHTA, BRIYACIHIEMOE TaK K€ B IPH TOM JKE 3arpYKEHHH, KaK U Gma). [Ipr
Pa3HO3HAYHEIX HANPHKEHAAX Oimex B O 3HaUeHUe Ko3(hduiEenTa p cnegyer
TIPHHHMATE CO 3HAKOM (MMHYCY.

Ilp= pacuére mo dopmyune (170) fobKHO GBITH BHIIONHECHO YCNORHE & Ry 3o < Ryl ju.

Tabmunma 35
3ua4enHe R NPH HOPMATHEHOM JHAYCHNN BDEMEHHOIO CONPOTHBACHUA
Ipynna — crany Rus, H/uv®
a 5 o 420 c.420 ¢5.440 €B.520 ¢8.580
a0440 1o 520 20 580 110 675
1 120 128 132 136 145
2 100 106 108 110 116
60 B HABOP




CI1 16.13330.2017

3 Jinit seex Mapok cranm 90
4 To xe 75
5 « 60
6 « 45
7 « 36
8 « 27
12.1.3 CranpHEEIE KOHCTPYKOMH M HX  2JIEMEHTH], HENOCPEACTBREHHO

BOCOPHHEMAOIAE Harpy3Kd ¢ KOJHYECTBOM NHKIOB HAarpy)KCHHH MeHee 10°, caemyer
IIPOSKTHPOBATE ¢ NPHMCHEHHEM TAKHX KOHCTPYKTHBHEIX pelleHHH, KOTOPHE HE BEI3BIBAIOT
SHAYMTENEHOH KOHIEHTPpanAy Hanpoxenuil. B apyrax ciayyagx ¢TalnbHBIC KOHCTPYKUHH H HX
JNIeMEHTHl CIICYET NpOBEPATH PACYCTOM HE MAONHUIJIOBYIO YCTAIOCTE IO NDABHIAM

IPOSKTHPOBAHHA.

Tabnupma 36
Hanpsxénnoe KoagdrnuesT acmaeTpaR DopMyNE! LA BHHHCASHHA
cocTonHHe (1A Tiar) HaNpSxeHuH o Ko3thhumienTa %
-1<p=0 25
Li-p
Pactmxenue 0<p508 2,0
1,2-p
08<p<l! | K]
I-p
Cx 20
aTHE =l5sp<l -

12.2 Pacy¥t Ganox KpaHOBLIX myTei

Pacu¥T Ha ycrasocTe OanmoKk KpaHOBRIX HyTeH CNEAYeT BEIMOJHSATE COTIIACHO
TpeborasmaM 12.1.1 1 12.1.2 Ha AclicTeHe KpaHOBEIX HArpy30K, onpenenseMsrx coraacHo CIT
20.13330 ITpr s1oM cacxyer npuaEMars o= 0,77 Opu KpaHax rpymn pexuMos paborsr 7K (B
Hexax MeTa/uTypriuveckux npoussoncts) H 8K # @ = 1,1 — B ocTansEEIX ciydasx. Pacuér Ba
YCTANOCTE BEPXHEH 30HEI CTEHOK COCTABHBIX 0atoK KPaHOBEIX MYTeH B 9THX CIydasX CllefyeT
BEINOIHATE 110 GopMysne

(0,5 |Jo2 +0,3672 + 04 Gey+ 0,505 ) / Re <1, a7m)

rac Ry—pacuETHOE CONPOTHRICHHE YCTANOCTH, HPHEHMAEMOE JUTA BCEX MapoK craned,

paBHEM Jut 6aNoK co CRAPHEIME H ()PHKIHOHHBIME NOACHEIMH COSAMHEHHAMH
COOTRETCTEEHHO:

U CXKATOM BEPXHEH 30HEI CTEHKH (CEUECHHA B MpoaETe Gama)
R,=75 Hhne? 7 96 Hhaw?;

IUIs pacTSHYTOH BepXHeilf 30HEI CTCHKH (OHOPHEIE cedeHHs Hepaspe3HEX GaioK)
Ry =65 Hvm? 1 89 Hivne,

3navenns Hanpsokenuii B Gopmyie (173) enenyer onpenesnars no GopMynam 8.3.3.

B HABOP 6
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13 IlpocexTHpOBaHHE CTAJBHLIX KOHCTPYKIHIA ¢ yaeTOM
NpeROoTRpANIEHHA XPYNKOI0 paspylieHns

13.1 Ilpr NpoeXTAPOBANHA CTATBHBIX KOHCTPYKIEI CIEAYET HCKIIOYATH BO3MOKHOCTE
XPYIKOTO Pa3pyIieHEs, BOSHAKAIOUIYIO BCIEMICTRYE HEOMarONpASTHOrO BAMSHASL COICTARNS
CICAYIONEX (aKropon:

DOHIDKCHHOH TeMIIEpaTyphl, NPH KOTOPOH CTajib B 3aBHCHMOCTH OT €& XHMMHYECKOTo
COCTaBa, CTPYKTYPH ¥ TOMIVEH IPOKATa NEPEXOJHET B XPYIIKOE COCTOAHHAE,

JeHCTRAN HOABMEHBIX, AMHAMHYECKHX U BUOPaNAOHHEX HATPY30K;

BEICOKHX MECTHRIX HAOPAKCHHY, BH3BAHHBIX BO3FNEHCTBHEM COCPENOTOYCHHEIX
Harpysox win aedopManmii feTanei COSUMHEHN, 8 TAKKE OCTATOUHEIX HANPDKCHH,;

PE3KHX KOHNEHTPATOpOB HANDDKCHMI, OpHEHTHDOBAHHEIX IONEPEK HANpaBICHHA
ZAeHCTBHA PaCTATHBAIOMIHX HalpAAeHHdlt.

13.2 Jing npesoTBpaImeHUA XPYIKOrO paspymeHns KOHCTPYKIHIA CliefyeT:

BHIOHPATE CTANE cornacHo TpeGopammmn 5.2 u Tabnuue B.1 (mpunoxenme B).

m3berars pacloONOKEHHS CBAPHEIX IOBOB B 30HaX HFEHCTBHA PACTATHBRIOUINX
HanpmxeRnlt, npessunaompx 0,4 Ry;

OpAHAMATE MCDH 110 CHIDKSHHIO HeGNArONpUATHOTO RNHAHAY KOHICHTPAIEA
HampPAXeHAN H HAKIENd, BEHI3BAHHEX KOHCTDYKTHMRHEIM pENICHWEM WM BOZHAKAIOMIAX IIPH
PA3NUNHEBIX TEXHONOTHYECKMX omepamuax (npaBka, rmOka, TIHAROTHHHAA DE3Ka,
MpOAABIABAHKE OTBEPCTHH M T.IL);

n30eraTrs nepeceyeHni CBAPHEIX NIBOB;

NPAMEHATE BEIROAHEIE INIAHKA i (pH3MdecKkne METOAE! KOHTPOIA Ka4ecTRa INBOB — AN
CBAPHEIX CTEIKOBBIX COCTHHECHHH;

YYIHTHIBATH, 9T0 KOHCTPYKUHH CO CIUIOIHOH ¢TCHKOH AMEIOT MCHEIIE KOHIIEHTPATOPOB
HanpsxeHu, YeM peméTJIaTee;

He JOBOAMTE (PIAHTOBHIC IRk IO OCH CTHIKA HE MGHee JeM Ha 25 MM ¢ KaaoH CTOPOHBI
— B CTEIKaX 3JIEMEHTOB, NEPEKPEEBACMBIX HaKNaAKaMH;

OpEMCHATS BO3MOXHO MCHBIIWG TONIMEEEI SNEMEHTOB cedcHEA (ocoGeHHO mpH
THALOTHHHOM pe3Ke KPOMOK Y NPOJaBIHBAHAA QTBEPCTHIH);

KpenuTE (acoHKH cBA3eH, BCNIOMOTATENBHEIX B APYTHX BTOPOCTEIIEHHEIX SIIEMEHTOB K
PaCTAHYTHIM 3MEMeHTaM KOHCTPYKLHIA 1o BO3MOKHOCTH Ha Gonrax.

13.3 Ilpm nprMeHCAMH B CRAPHEIX COCAMHCHMAX MPOKaTa TOMINMHOH § > 25MM H3
HH3KONETHPOBAHHBIX CTalel B KpecTOOOpa3HAIX, TABPOBEIX H YIVIOBEIX COEIHHEHNNAX, 4 TAKOKE
Y CBapHBIX INBOB ¢ IOJHBIM IIPOILUIABICHHCM, OJMH F3 SICMCHTOR B KOTOPHIX HCHBITHIBAcT
PACTSTHEAIOIIHE HAPAXCHAA IO TONIIMHE JIMCTA, H OCTANBHOrO IPoKaTa TommeHolH Gonee 40
MM BOBHHKAET PHCK HOSR/SHHA CIIOHCTOrO paspymenns (aedexra B Npokare, oOpasyiomerocs
10z AciiCTREEM CBApKH, B BAAE COMCTHIX TPEIIUH, IapanyienbHbIX MIOCKOCTH IPOKATa).

Takoit nedexr o6Bapy#uBaeTCA NpH YAPTPa3BYKOBOM KOHTPOSIC Ka9ecTBa mEBoB.

BO3HHUKHOBEHHS CIIOMCTOrO pa3pymIeHHS CYIECTREHHO 3BBHMCHT OT (opMH
COefHHCHHH H PACHONOXEHWA CBApHBIX HIBOB, OT pasMepa IUBa, TONINHHBI CBAPHEAEMEIX
3JIEMEHTOB, CTENCHH XECTKOCTH COSIMECHHA U TeXHONOTHH CBAPKH.

13.4 CknoHHOCTE HpOKaTa K GIOHCTEIM DPaspymeHHAM CHEAYET ONpENeNAT: HpH
HCOETEHAIX HA PACTAKCHHE MO 3HAYCHHIO OTHOCHTENEHOTO CYXEHHS Y Ha ofpasuax, ock
KOTOPEIX HOpMaUIbHA HOBEPXHOCTH NPOKATa.

13.5 BO3MOXKHOCTE CIIOHCTOTO Pa3pyleHds HCKIovaeTca coGMOASHNEM YCIOBHS

Yz = Yo,
rge Wz — CyMMapH.Id dakrop pEcKa, %;
W — HOpMEpYeMoe, %, SHaTeHNE (axTopa PHCKE LA MPOKATa B COOTBETCTRUM ¢
JeHCTRYIOMMM CTAHAZPTOM;

] i) 1 st oy ey 3
. | B HABOP |
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Wen =15, W =25, Wi =35 COOTBETCTBEHHO A/ IPYNI Ka9ecTBa Npokata Z15, Z25,
Z35. Ilpm stom mpokaT mo 13.3 mODKEH YAOBNCTBODATD: A KOHCTPYKNHi rpymel 1
(mprnoxerue B) — TpeGoBanmaM rpymOEl KadecTBa Z35; A APYrAX KOHCTPYKOMI rpymme 1
(mpunoxenne B), a Taxke AT (QAAHNEBHX COETHHEHUH U B CIIyYae, KOTIa YCHIHE HOPMAJILHO
HOBEPXHOCTH JIHCTA, — TPeGOBANMAM rpYIIIE KadecTra Z25; B ocTanbHEIX cnydasx — Z15,
PacueTroe 3EaUCHAE Y:p CHEAYET ONPERENATE 110 GOpMyne

Yoo = Yap + Yor + You + Y+ Yo (174)

roe W:p — GopMa coemHHEHHS B PACHIOIO0KEHAE CBADHEBIX IIBOB;
Wz — TONIIMHA CBAPHBAEMOTO NPOKATA;
{/fzm — KATET OIBH,
Wox — CTENEHB )ECTKOCTH COSUHEHHS,
Wz — BAMTHHAE TEXHOJNOTHH CBADKH {CyMMApHEIA (aKTOp OT 4HCNA NPOXOHOB,
NOCNeAIoRATENLHOCTH HANOKEHH A NIBOB H TOZOIPeRa).
3Havenns Yep , Wer, Wem , Yo , YWee NPEACTARTICHE! B TaOMumeE 37.

Pacuernoe 3HaueRme Y Mower OuITh yMempmeHo Ha 50% B cnydae paGorm
MATEPHIA Ha CTATHYECKOE CHKATHE M0 TONIUHE i YBemyeHo Ha 10% — B ciygae feficTBHs MO
TONDIMHE TEHAMAIECKAX HiIH BHOPaIHOHHEIX HATPY30K.

Taonmma 37

DopMa COSTHEEHUSA U PACTIONOKEHHE CBADHOTO MIB3, Wad

Daxro|
XapaKkTepHCTHKH CBADHAIX COBHUHEHMH pocxn, ‘;6

Coenunenne 6e3 Hanpsxenyii & HanpasneHuu 2

jﬁ:ﬁ: l Tm .3@3:3 Y= —25

YII0BOE COBIMREHHE C CHMMETPHUHO PACTONOKEHHEM IBOM

CoeguHeHHe ¢ MPOMEKYTOYHEIM HAIUTARICHHALIM CIIOCM

Iﬂlﬁﬁﬂ\lf'ﬂl "

OO0KIHOE TABPOROE COEAHHEHHE C YTJIOBEIMH IBaMH

N L =0

o= - 10

Taspopoe cOeAHHENHE ¢ YIIOBRIMH INREAMHE ¢ NONHRIM B YaCTHIHEIM NPOBAPOM

n L D. l “ {l W=+ 3

CoeAHHEHHE ¢ YTOBLIMH [IBAMH,
PacIoNoXeHHBIMHA B6maH cB0GOMHOIO TOPIA JIHCTA

| [—l| lﬂ ] |D—| ¥a=+3

VraoBsle COSAMHEHHA C NUIHLIM TIPOBAPOM

[__l' ] L'L ]

=+ 8
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Tonmux-!n nHCTa, 5, MM, paGotaromero B Z HROPABICHMY, Yoo l Y= 0,28
BenAuHHa KATETA YEIOBOIO B4, @, MM, Yan

C
2
&E’ Y0
CreneHs HeCTKOCTH COSAMHEHH, Yiux i
Huagan — Bo3MOxHa cBOGoHAT YoaaKa o= 0
Cpeirisis — 9aCTHIHO BOIMOXKHE YCalKa WBa H Ae(opManya KOHCTPYKUME Wo=+3
BRICOKaA — XECTKOE 3aKkpernenne Ge3 YCaKy nisa Y= t+5
Texson0rua CBAPKH, Wse
Yueo mpoxonos gmm par 0
JecKONLKO Wn=—2
TocnenonarensHocTh TTonepemenno ¢ oaHoO# 1 ¢ ApYro# CTOPOHL! COSANBEHNA Yn==~2
HANOXEHHA IIBOB Brauane ¢ omsol, 3aTeM ¢ JpYrol CTOPOHE! cOeqHHEHNSA =0
Bea nonorpesa 7 == 0
Toorpen C noporpenom Yu——8

14 IIpoexTApoBaHAE COCAHHEHHH CTANLHLIX KORCTPYKUHIH

14.1 Crapnnle coegaBeHAS

14.1.1 Hpn npoeKTHpOBAHNH CTANBHEIX KOHCTPYKUHMIf CO CBAPHBIMH COCTHHEHHAMH
cHenyer:

HAa3HATATE MAHWMA/IEHEIE pasMEpPH CRapHEIX MBOB ¢ yaéroM TpeboBanmii 14.1.2, 14.1.4
— 1416, a Taoke DpPHAMCHATE MHEMMANBHO HeoOXOJHMOEe tUWMCHO pacdeTHEIX H
ICOECTP)’KIKBHHK CBAPHEIX MBOB,

obecricuHBaTe cBOOOAHEI NOCTYH K MeCTaM BRHIOJHEHHS CBADHBIX COSZHHCHHH ©
Y4ETOM BEIGpaHHOTO BHIA H TEXHOJNOrHH CBapKH.

14.1,2 OcHoBHEIE THITE, KOHCTPYKTHBHEIC 3JICMEHTH H Pa3MepEl CBADHBIX COEHHEHMI
ciieyeT NPHEAMATE o AeifctyionamM HIT,

14.1.3 Tlpu sr160pe 3IHeKTPOMNOB, CBAPOYHOM NPOBOJIOKHA H (IHOCOB ClIeXyeT YIMTEHIBATE
TPYIHIE! KOHCTPYKUUH H PACYETHEIE TeMIIEPATYPSY, YKa3aHHES B IpHiIokeHuax Bul .

14.1.4 TIpu npoeKTHPOBAHNY CBApHEIX COSJMHEHMH CIEAYET HCKTIOYaTh BOIMOKHOCTE
XPYDKOTO pazpymeHHs KOHCTPYKITHH cornlacHo TpebopanyumM paszaesna 13.

14.1.5 Tlpu npoexTHpPOBAHWE TABPOBBHIX M YTTIOBBIX CBAPHEIX COCHMHCHHMH BNEMEHTOR
CTallbHBIX KOHCprKﬂKﬁ ¢ PpacTArHBalOnIHMH HaNpsKeHdsaMH B Hanpanncm TOIMIHUHEL
TPOKATA JJISL MCKIIOUEHHS BO3MOXKHOCTH  CIOHCTOIO PaspymeHHs METaand FOXK CBapHLIM
IIBOM CIICHYST:

OPEMEBATE CTANM JUIA KOHCTPYKIHI IPynnst 1 cornacHo NPIoKeHHO B, ¢ OpemeioM
TexygecTH Ao 375 Hivm?, a Taioke CTATH C TADAHTHPOBAHHEIMU MEXaHMIECKMMH CBONCTBAME
B HAOPABICHHN TOMIIHMHAEI IPOKAT4 B COOTBETCTBHH ¢ 13.5;

TPHUMEHSATL CBAPOYHEIE MAaTEPHAEl C WOHHACHHOM IPOYHOCTEIO H HOBLINCHHOH
IDTACTHYHOCTEI0; TEXHOJNOIHYECKMe INpHEME! CBapKy, HalpaBiGcHHEIE Ha CHHJKeHHE
OCTATOYHMIX CBAPOUHBIX HANPSKeHNH; He IPHMERATE HOPOIIKORYIO HPOBONIOKY;

OTKasaThCs OT NPHMEHEHMS ONHOCTOPOHHErO YI/IOBOTO INB2 ¥ HepeliTH K
JBYCTOPOHHEMY;

38MEHATH YITIOBEIEC COSHHCHNA TARPOBEIMH K 00eCneTBaTh B HAX OTHOIICHHAE WHPHEbL
cBeca K TONIIHHE JIEMEATOR He MeHee 1;

OpPHEMCHATEL Pa3fellki KpoMox, ofecliedupaiomue CHIKCHAE ofbeMa HamIamIeHEOro
MeTaLE.

14.1.6 CsapHbie CTHIKOBEIE COSHMHEHMA JHCTOBRIX AeTalmel cliefyeT NpPOEKTHPOBATE
NPSMEIME C IIONHBIM NPOBAPOM H ¢ NPHMEHEHHeM BEIBOJHEIX THIRHOK.

B MOHT2XHBIX YCIOBHAX MPEMEHACTCA ONHOCTOPOHHAA CBApKa ¢ NOABAPKOH KOPHA H
cBapKa Ha OCTatOmieHes cTalbHOH NOMKIIJKE.
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14.1.7 PasMepel CBApHBEIX YITIOBRIX MIBOB H KOHCIPYKUMS COSOHHEHMA  JOIDKHBI
YAOBIETBOPATE CNEAYIOMUM TpeboBamusM:

8) KaTeT YTAOBOTO MIBA ky HE NOJDKEH MpeBsInaTh 1,21, TAC f — HauMeHsmad U3 TOMIUH
CRBApHBAECMBIX JJICMEHTORB;

K&TET IBY, HANMKEHHOTO HA 3aKPYTIICHHYIO KPOMKY (hacOHHOro NpoKaTa TONMEHOH £,
He oIDKeH mpeBsumats 0,91

6) Karer yraoBoro mBa ky HOIDKEH YHOBIETROPATH TpeboRaHMAM pacyera H ObTb He
MEHBIIE yKa3aRHoro B Tabmune 38; npu ofecnevenuy GoMbines rayOHRLI IpoBapa B TaBPOBOM
JABYCTOPOHHEM, 2 TalKe B HaxJECTOYHOM H. YIJIOBOM COEMMHEHHAX, NpH obecnedeHwn
MeponpuaTHi, rapaHTHpYIOMHAX OTCYTCTRHE JedieKToB, B TOM UHOIC TEXHOJNOTHYECKHX
TPEIMHH, Karer mBa (0T 5 MM i G0Jiee) OpuHUMASTC] MEHbIUE YKasarHoro B Tafmme 38, Ho
HE MeHee 4 MM;

Tabnuma 38

Hpegen MunuMansunii karer ea Ay, MM, npiH TOUHHE
Bun Bux TEKYUECTH CTan, Gonee ToNCTOrO H3 HMBACMBIX JMEMEHTOB £, MM
COSAHHEHHA CBAPKH Himn? 4-3 6-10 11-16 17-22 23-32 33-40
"Temposocc | Pyanas | Jo 285 4 | 4 4 6 10 12
mpp} Iyrosat | on 285 50 390 4 5 6 8 10 14
YrIOBEIME Cs.390805%0 | 5 | 6 7 8 10 14
[— Aptomatn- | 0 285 3 4 4 6 10 12
Hoemyrmo- | TECKATH | Cg 285 10390 3 4 5 3 10 14
Boe MEXaHHIH- ]
poBantas | Cg. 390 g0 590 4 5 6 8 10 14
Tasporoe ¢ Pyauan
OnrocTo- Ayropas o375 5 6 7 8 10 14
POHHEME AstoMaTa-
YriiOBEIMEA yeckag 4
e — 4 5 6 10 10 18
pOBaHHAH
HpuMedaHna
1 B xoHCTpyxussx U3 cTanm ¢ MpeacnoM Texysects cesiie 590 H® MUHIMantueif KATET HIBOB CRENYST
TIPHIUMAETE N0 TCXHHYCCKHM YCIOBHAM,
2 Jing mcex crancit npE  TosmuHe NeMeRTOR Gomee 40 MM KareT CBAPHOTO wWEa caenyeT NPHHHMath NO
pacHery.

B) pacyeTHAA AJMHA YTAOBOIrO MiBa JOIDKHA GRITh He MeHee 44r B He MeHee 40 MM;

r) pacdersas jumHa (ranrosoro mea Aomkaa Gprtk He Gonee 85 frky, 3a uekmodenneM
OJBOB, B KOTOPHIX YCHNHe ACHCTBYeT Ha BCEM NPOTMXCHAH lIRa (34ech [ — Koaddumment,
NpAHEMacMBE 110 Tabmane 39);

X) pasMep HaxNecTKH JO/DKeH ORITH HE MCHee IATH ToiMHEH Haubojee TOHKOrO H3
CBapHBAEMEIX JIEMEHTOR;

€) COOTHOMIEeHHE PA3MEPOR KATETOB YIVIOBEIX MBOB CEAYeT OpHAMMaTs 1:1; npw pasHeix
TONMIEHAX CBAPHBACMEIX S/IEMEHTOB NPHMHEMAIOT IIBHI C HEPABHEIME KATSTaMH; IPH ITOM
KaTeTsl, NpEMEIKAaomMe K Gonee TORKOMY HIH ofiee TONCTOMY 3JISMEHTY, AOJDKHBI
YHAOBNETBOPATE TpeboBaRAAM Nepeducienue a) 1mi 6) 14.1.7 coorreTcTBEHHO;

7K) YIJIOBBIE IIBHI CHEAYET BEIONHATE ¢ IUIABHLIM NEPEXONOM K OCHOBHOMY METally B
KOHCTPYKI[HSAX, BO3ROJUMEIX B palfoHax ¢ pacvSTHEIMHE TeMIepaTypaMu Hmke muHyc 45 °C, a
TAKKe B CIOydasX, KOLJR IUIaBHEIL Hepexof obccmeduBaeT HOREIMIGHME pPAcYSTHOIO
CONPOTHBICHHA YCTANIOCTH CBAPHBIX COEIMHEHMH,

#0
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Ta6bnmma 39
Buz ceapke Opy AMaMCTPe 3navenve ko3hGHMIBCHTOR
CRAPOHOH NMPORONOKK TonowxeHye misa Koad- £ v [ NpH HODMAIBHEIX PEWHUMAEX CBAPKY H
CILIOIHOND CEYCHHR SuumeHT KaTeTax [MBOB, MM
d, 3-8 | 9-12 14-16 cB. 16
AsTOMaTHReCKaS B nopouxy & 1,1 0,7
mprd=3-3 B 1,15 1,0
Huxree B 1,1 09 0,7
B 1,15 1,05 1,0
AptoMaTHYecKaR ¥ B noaouxy )i 0,9 0,8 0,7
MEeXaHW3UPORAHHAA B 1,05 1,0
mpud=14-2 Hienee, 5 0.9 0.8 0,7
FOPU3OHTANEHO.,
BEPTHKANBHOE B 1,05 1,0
Pyunas & B nopeuxy )i 0,7
MeXaHHSHPOBANHAR Himkree,
npu 4 < 1,4 wm FOPUIORTAILHOE,
HOPOIIKOBOH BEpTHKANBHOE,
TPOBONOKOH HOTOROTHOS b 1.0

14.1.8 Jna yrmoBEIX HIBOB, pa3sMEpEl KOTOPEIX YCTAHOBJCHEI B COOTBCTCIRHH C
pacdyeToM, Z7s 3MEMEHTOB H3 CTaNH C TpefieloM TekydectH jo 285 H/mm? cnienyer
OPEMEHATE MeKTPONHEIE MATEPHAIIL], YIORNETROPSIOMIHE YCITOBHAM:

Rur> Ryz — NP MEXaHH3HPORAHHON CRapKe;
1,1 Rvz £ Ruy £ Rwz &/ [ff —TipH DyqHOI CBApKE;

I 3]IEMEHTOB H3 CTAIH C IIPEJEIOM TeKy4ecTH cabiue 285 H/MM?  cefyeT IpuMEHITh
3JIEKTPOAHEIE MATEPHANEL, YAOBIETBOPSIOMHUE YCHOBHIO Rz < Riyf < R Bof fr (38ech fr 8 f:
~  K03¢{UUHeHTH, 3aBHCAIIME OT TEXHONOTHH CBApKH H KaTeTa HIBa H OHpEACIIeMBIE O
TaGnuue 39).

14.1.9 OZHOCTOPOHHHE YINOBLIE LIBEI B TABPOBLIX COSMHEHMAX MICMECHTOR H3 CTAJH ¢
IIpenenoM TeKkydecTs fo 375 H/MM? criefiyeT NpAMERATh B KOECTPYKIANX, SKCIUTYaTHPYEMBIX
B HearpeccupHol WM cnaBoarpeccuBHOR cpeme (knmaccmbpmeamma mo CIT 28.13330) =
OTANIABACMBIX TOMCIIEHHUAX:

U1 IIPHMKPEIUIeHns NPOMEKYTOIHBIX pEGep sxECTROCTH K AuadparM — B KOHCTPYKITHAX
BCEX TPYHI, KpoMe KORCTPYKIEI IPYINEL |, pacCUMTRIBAEMBIX HE YCTAIOCTD;

LA MOACHENX IIBOR CBAPHEIX ABYTABRPOB — B KOHCTPYKIwax rpynn 2 ¥ 3 (kpoMe Ganox ¢
YCNORHOM THOKOCTEIO CTEHKH Aw >6,/R /0, ) TpU TONIMHE CICHKH fy B KONOHHAX M
crofikax g0 12 MM 1 B 6amkax 10 10 MM, npH BHIIOIHEHAN IIBOE MEXaHA3HPOBAHHOM cBapKOH
© KaTeToM wea &y = 0,8+ / fr; pH 3TOM cleliyeT YIUTHRBATE Tpeboamma 15.3.3 u 15.5.5;

JNA BCEX KOHCTPYKTHBHBIX IEMEHTOB — B KOHCTPYKUHAX IPYHITHE 4.

Karers1 ogHOCTOPOHHEX IBOB CEAYET IPHHHMATH 10 PACYETY, HO HE MEHee YKa3aHHEIX
B Tabmure 38.

OAHOCTOPOHHHE YIJIOBbIE IIBHI He ClelyeT MPHMEHATH B KOHCTDYKIHAX 3SIAHMH H
coopyxennit kiacca KC-3 (TOCT 27751), Bosgoaumbix B paifoHax ¢ ceficMAIHOCTEIO 8
GamioB ¥ BEONE, B palioHax ¢ pacYETHOH TeMIepaTypol Hmke MHHYG 45°C, B KOHCTPYKOMAX
rpynn 1, 2, 3 B spammax ¢ kpanamu pexanob paboter 7K (B nexax METaWTyprudecKux
npoussozacTe) ¥ 8K, a Takke B GaNKaX H PHTEIX PaMHBIX KOHCTDYKUHH, PACCUHTEIRAEMEIX
cornacHo tpebopanuaM 8.2.3, 8.2.6 w8.2.7.

14.1.10 TIlpepemBucTsie YOIOBbi€ CBApHBIS IUBH! NPH CTATHUECKOH HArPYSKe IpH
wW30EITOUHO Hecymell cHOCOOHOCTH HEHPEPHIBHOTO HIBA MHHHMANBLHOrO pazMepa cHegyeT
OpUMEHATE: UL COSMMHEHME B KOHCTPYKHHAX IPynmel 4; B PEKOHCTPYMPYEMEIX
KOHCTPYKURAX IPYIIE! 3 RO BeeX palfoHax (KpoMe HMEIOMHX pacdéTHYIO TEMNEPATypy HuKe
MuHyc 45°C); 9KCITyaTHPYeMEIX B HEarPECCHBHBIX HITH cHaboarpeceHBHAIX CPefax.

Pazmepsr ceapEOro IMBa JODKHEI COOTBETICTBOBATE TpeGosanmaM 14.1.7.
66 B HAEOP
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PaccTodnne s Mex Ny yIacTKAMA CBADHBIX [MBOB (PHCYHOK 19 ) HE NODKHO NpPEBLIMIATE

ogmoro &3 3aagcHAH: 200 MM, 12/5i B CKATOM SJEMERTE ({min — TOIMHHA CAMOIO TOHKOTO H3

COCAHHACMBIX 3ICMEHTOB), 16fm» B DACTAHYTOM JIEMEHTE. B KOHCTPYKOHMAX Ipymmul 4
paccrosHme s yBemaausaioT Ha 50 %.

a) T 11

FYTYeTTT

THTT TIPS

La| s llv{g l L]

I

6)

= =

Ll s |I] s |L] s

& ~ B HAXJIECTOYHOM COCAHHCHHUH, 6-B TABPOBOM COCAMHCHHH
Pucynor 19 — Cxema npepsiBHCTBIX YIII0BbIX CBAPARIX IBOB

Ilpr HamoXeREH NIPEPHIBHCTOIO IIBA CIACAYST NpPeRyCMaTpPHEATH IMOB IO KOHL@AM
COCMHHAEMEIX JacTelf 3IEMEHTOB; JUIHHA /v STOTO IIBA B JJIEMEHTAX COCTARHOTO CEICHHA M3
TIACTHH AomkHa OHITE He Memee 0,75b, rhe b — mmpEHa GoNee y3KO# H3 COEAMHACMEIX
IIACTHH.

14.1.11 VYrnoBrle cpapHEle IIBEL, PAaCHONOXKEHHBIE IO NEPUMETPY OTBEpCTHH HIH
mpopeseit, CeNyeT NPHMEHATE B HAXNECTOYHEIX COSTHHEHHAX B CIIy9asX, MPeAyCMOTPEHHEX
14.1.10, mmt nepenaws ycwiuii B NIOCKOCTH — HaxNECTKH, NPEAOTBPAICHHA NOTEpH
YOTOHYHMBOCTH JJIEMEHTOB HAXJIECTKH MM KONCTPYKTHRHEIX COeHHCHUNA 3IIEMEHTOB,

14.1.12 TIpoGowrbie OIBEI, 3aOOMHAIONES HAUIABICHHEIM METAIIOM BCIO IUIOMIAND
KpYTTBIX MM INEACBRIX OTBEDCTHH, CIHEHYST HDHMSHATE B HAXNECTOTHEIX COCAMHCHHAX B
ciydasx, npexycMoTpenasix 14.1.10, Tonbke Ans npemoTBpanmieHEs HOTEDH YCTOHUHMBOCTH
INMEMEHTOB HAXJIECTKH WIM JUIT KOHCTPYKTHBHEIX COGNMHEHHHA SNEMEHTOB.

Tommaa npobourHoro MBa JOIDKHA OBITH: HE MEHES TOMIIMHE £ IIPOCBEPAERHOIO HIH
POpe3aHHoro 3eMenTa, Ho He Goree 16 My, me meree 0,1 ANAHE NpopesH WiH 3HATCHAR
0.45d wiu 0,456 (rme d u b— guamerp OTBEPCTHA H IIMPHHA IPOPE3H, paBHEle d = ¢ +8 MM
B b= t+8Mm).

PaccrosHue Mexay LEHTPaMH OTREPCTHI! MM IPOOABHEIME OCAMH Npopeseli ZOIDKHO
OITh He MeHee 4d wm 4b.

14.1.13 KoMOMEHpOBaHHEIC COCHHMHCHES, B KOTOPHIX Y4CTE CHBHTAIOIMNECI0 YCHIHA
BOCTIpARAMaeTcH QPUKIHOHEEIM COSTHHEHNEM, & JaCTh — CBAPHAEIMH INBAMY, OPHMEHTIOT IPH
YCIOBHM, “TO CBapKa BHIIOJHEHA TOCHEe 3aTsoxku OONTOB HA DACYSTHOE YCHIHE H C
HOCHEAYIOmeH MX JOTSOKKOR Hpd HeoGXxomuMocTH.

Pacnpenenesye ycumis Mexny (pHKOHOHHEIMH H CBapDHEIMM COGIWHEHHAMH CIEHyeT
OPUHEMATS  NPONOPHMOHANEHO HMX  HecymmM  cnocoGBocTaM.  IlpuMenende B
KOMOHHHpOBaHHBIX coefuHeHHAZX OonToB 6e3 KOHTPONMPYEMOrO HATSDKCHHA, 4 TalOKe
HCHOONB30BAHAE CPE3HEIX COGMHCHUH, HE JOMYyCKAasTCs.

14.1.14 Pacu@r cBapHBIX CTHIKOBBIX COSIMHEHHH npH ReficTeHE oceBoit cmubt N,
Tipoxofame# depes NEHTp TOKECTH COSMHHEHMA, CIICAYET BRITONEATE IO (QopMyne

N[(! lewy }i-) < 1, (175)
TAE [ — HaUMEHbINA H3 TOJUMH COSTUHACMEIX 3IEMEHTOB;
I — pacuéTHas AJIMHA CBAPHOTO LIBA, PABHAY HOMHOR €ro JUIHHE, YMEHBIIeHHOH Ha 2f,
HIJIH HOJHOH €r0 JUIMHE, eC/IH KOHIEI MIBa BHBEACHS 32 HPEACb! CTHIKA.

BHABOP | 4
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IIpu pacuére  CBApHEIX CTBIKOBBIX COGOHHCHHH  3MEMEHTOB M3 CTaym ©
orsomenneM Ry/ %> Ry, FKCILTyaTarm@sa KOTOPEIX BOIMOKHE H HOCHE JOCTHIKSHHA METAIIOM
Hpezena TeKyIeCTH, & TAIOKEe B3 CTamd ¢ IPEAEIoM TeKydecTH Ry, > 440 Hhase® B dopmyie
(175) BMecTO Ry CHEAYET NPHHUMATE Ruws/ Fe

PacuéT CRapHEIX CTHIKOBHIX COSHHHCHHH BHIMTONHATE He Tpebyercd MpH NpAMEHCHHH
CBAapOYHLIX MareppanoB cormacHo Tabmmme I'.1 (mpumoxenme I), nonmoM mposape
COCAMHAEMBIX BIeMEHTOR ¥ cromHoM (100%-HOM) KOHTpoNe Kad9ecTBa COCAMHEHHH
HepazpyImalomyUME METOAAMH.

14.1.15 Cpapuble CTHIKOBBIE COSOWHCHHY, BBIIONHEHHBIE B OTCYTBHE CIUIOIIHOTO
KOHTPOILT Ka9€CTRA Hepa3pyMAlOEME METOaMH, IIPH OFEOBPEMEHHOM JICHCTBAH B OMHOM U
TOM K¢ CCUCHHM [IBA HODMAIBHBIX Chyx H Oy H KACATCNBHBIX Tngy HAUDKEHHH crexyeT
HPOREPATE 10 opMyne (44), npuHuMag B Hell

Gx= Guxy ™= Gyy Ty ™ Ty, Ry = RWJ~

14.1,16 Pacu¥T ¢BAPHOrO COSNMHEHMs ¢ YIVIOBHIMHA IIRaMH, IIPH JAcicTBAM CHIEL N,
mpoxopsmel gepe3 LEHTP TOKECTH COSAUHCHES, CICAYST BLITONHATE Ha cpe3 (YCIOBHEIR) 10
OIHOMY H3 IRYX cedeHuH (pucynox 20) no dopmynam:

N

BrRwr
opH <1 mowm mea ————— <1; 176
P BoRuz T B Bk plwRwyve 78)
BrRwy
H BeRors > 1 Ho MeTaTy rpaHHNE] CIIABICHAS ﬁzkffwﬁwz}’cs 1, 77

rae ly — pacq€THas [UIAHA IBOB B CBAPHOM COSHHHEHUH, paBHad CyMMAapHOH JUIMHE BCEX €T0
Y9acTKOB 38 BBIICTOM IO 1 ¢M Ha KWKHOM HCIPEPRIBHOM YHacTKe IBa;
B Bz — xoadunmenTs, npuHMMaemie oo Tabmume 39.

1 —= no MéTanay Wea; 2 — N0 METAIUTY FPAaHBNE! CII2B/ICHHA
Pucynox 20 — Cxema pacverHix cedeBRi CBAPHOro COSAHACHAN ¢ YII0BLIM MIBOM

14.1.17 Pacuer cBapHBIX COEAMHEHHAH C YIIOBLIMH LIBaMH IIPH NefCTBHE MoMeHTa M B
MIIOCKOCTH, NEpHeEAUKYISPHO# K IDIOCKOCTH PACIONOXKEHHA IIBOB, CefyeT BERIIOMHATH Ha
cpe3 (YCorHET) No OXHOMY W2 ABYX cedenmii (cM. pucyHOK 20) no dopmymam:

110 METAIUTY mBa
MI(WrRyr)<1; (178)
0 METAJLTY TPAHHIB! CIUIABIICHNA
MI(W: R ) <1, 179

rae Wr 1 Wz — MOMEHATHI CONpPOTABNCHHA PacéTHEIX CEIEHHE CBAPHOI0 COSAMHEHHS [0
METWITy MBA H HO METAJUTY FPAHHIEI CILIARICHHS COOTBETCTBEHHO,
14.1.18 PacuéT cRapHOTO COEAMACHHA C YIIIOBLIMH LIIBaMHA OpH AelicTEE MOMeHTa M
B INTOCKOCTH PAcNoNOXEHHA JTHX MRBOB CHEAYET BRIIONHATS Ha cpes (YCHOBHEIH) IO
OHOMY H3 IBYX cedeHu# (cM. pacyHoK 20) mo dopmymam:
IO METALTY [IBa
Mx* +y?

<1 (180)
ilﬁ-l-lﬁ, L—R wr Ve

IO METANY IPAHUILEI CIUIARIICHHS

B HABOP
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2 2
T -
[z +I_7 ws Ve

TACX B y— KOODIMHETHI TOMKH CBAPHOrC COeRHHEHHs, HamOonee ymaneHEOH OT HeHTpa
Toxectd O pacuETHOrO CeYeHHA 3TOr0 COCAHHERMA (PHCYHOK 21);
Ix, Iy — MOMEHTEI MHEpIWH PACTETHOTO CEYCHUSA CBAPHOTO COSHHHEHAA MO METALTY IIBa
OTHOCHTELHO €ro TIaBHERIX ocelf x-x & y-=¥ COOTBCTICTBEHHO,
Ire, Ly —TO 3Xe, 10 METAJUTY FPaHUIE! CIIABICHHS.
dl

T l T
Tae

| o

Pucyrox 21 —Pacdernan cxema CBAPHOIC COCANHEHAST

14.1.19 Ilpum pacuére cBapHOr0 COSAHHEHHA C YPNOBEIMH IHIBAMH HA OFHOBpPEMEHHOE
AciicTBHE OPOAONBHOE N 1 nonepedHol V cir m MoMerTa M (cM. pHcyHOK 21) momkeb! GLITE
BBIIOJHEHE! YCHIOBHA

g/ Rup) Sl B w/Rap)sl, (182)
TOE &7 ¥ 7z ~ HAUPSOKEHNA B TOUKE PacgETHOIO CEUCHUSN CRAPHOIO COSAHHEHHAS 110 MeTaILTy
IIRa ¥ IO METaJUly TPAaHHIE] CIUIABJICHHA COOTBETCTBCHHO, OnpeAeAeMEIe IO
dopmyne
1=ty +70)" + (7 +7y,)". (183)
14.1.20 IIpy ocywmecTRICHEA HAXIECTOYHEIX COSAMHEHHM DIeMEeHTOR TONIMHOHR 1o 4

MM TOYEYHBIM [NBOM JYroBoi CRapKM CKBOSHOTO NPOINIABNIEHHS, HECYIIYI0 CHOCOGHOCTE
OZHOH TOUKH CNeAyeT NPHHUMATD PABHOH MEHBINEMY H3 ABYX NPEAC/IbHEIX SHATCHHH:

TpPH cpese
Ne=0,28 d2 Ruun; (184)
IPH BHIDHIBE
Ny=pdtRun, (185)
rhe d — JIMaMeTp TOYSHHOT( ITBA B ITOCKOCTH COSAMHAEMEIX 3NIeMEHTOB, IPHHUMaeMELii o
aefcrayromuym HII;

f=1,1 npu cRapke 3neMeHTOB PABHOH TOMMYREL,
£= 1,9 opu cBapke 31¢MEHTOR ¢ pasHEIMHA TOJIIHHAMH, OTHHUAONNIMHECS B 2 H Gosiee
pasa; Ipn MeHbIIeM OTIHYHH B TOLIKHAX 3RaverHne [ cieayer NPHHAMATH IO
HHTEPIOJIAHE;
{ — MEHBIIAY U3 TONIHH CBAPHBAEMEBIX JICMCHTOR,

B HABOP 6
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14.2 BoaToBhle coeaunenns

14.2.1 Jina OGoNToBEIX CcOeAMHEHWH OSNEMEHTOB CTAIRHEIX KOHCTPYKOHH CHeayeT
mpuEMEHATH 60mTsT cormacHo Tabmamam 1.3 - I'.8 (npunoxemue I).

14.2.2 BonTsl cnexyer pasMemark corfacHo tpeGosanusM tabiuupr 40, mpe y1oM B
CTEIKax ¥ B y3JlaX — Ha MHHHM&JIbHBIX pacCTOAHEAX, & COCHHHHTCILEHEIC KOHCTPYKTHBHEIC
OONTH — HA MAKCHMATLHEIX PpacCToAHAAX.

Ilpn mpAKpeneHuH yrojka oAHo# moinxoi GojiTamH, pasMemacMBIME B IIEXMAaTHOM
mopAnKe, OTBEpeTHe, Hambonce yhaleHHOE OT er0 KOHHA, CNefyeT pasMelllaTh HA PHCKe,
Omeoxaitmedt k 0GYmKY.

14.2.3 Bonrsl Knacca TOYHOCTH A ClGAyeT OPHMEHATh IS COSNHHEHHI, B KOTOPEIX
OTBEPCTHS OPOCBEDICHE HA NpPOGKTHEN JmaMerp R cOGpPaRHBIX 2MeMEHTaX, HAH IO
KOHAYKTOpPaM B OTAENLHBIX 3MEMEHTaX M ACTLIX, HIH NPOCBEICHS! Wl IPOJABICHE! Ha
MeHBIIME [HaMeTP B OTHSABHEIX JETALIX ¢ IOCHEAYIomel paccBEplOBKO# HO HpOCKTHOTO
AuaMerpa B COOPAHHEBIX IEMEHTaX.

Bontsi knacca TO9HOCTE B B MHOTOOONTORBIX COSTMHEHUAX CleAyeT NPHMEHATE AMA
KOHCTPYKITHH W3 CTAJH ¢ IIPEAeIoM Texyaecti A0 375 Hivl.

B coemunenwax, rae Gomrsl paGoTaloT NpeAMYMIECTBCHHO Ha PacTsDRCHHE, CIGHYCT
IIpAMEHSTE OONTH XiTacca TogHoeTd B BiM BEICOKOMpOUHELE.

14.2.4 BonTs!, HMeloNIue Mo JHHAE HEAape3aHHOH JYacTH YJaCTKH ¢ PasTMIHEIMH Jfa-
MeTpaMH, Be clefyeT NPUMEHATE B COSIHHEHHAX, B KOTOPhIX 5TH GOMITH paboTaloT Ha cpes.

14.2.5 Pe3sba Goira, BOCHPHHAMAIOMETO CHBHTAIOMICE YCHIHE, B JNeMEHTaX
CTPYKTYDHBIX KOHCTPYKIHH, OHOp JHHHH 3MeKTPONepe/Iadd ¥ OTKPRITEIX PACIPEACIHTENBHEIX
YCTpOHCTB, 4 TakKe B COSHACHMSX NIPH TONIMHE HapyXHOTO dIeMeHTa RO 8 MM, HomKHEA
HaxXOJETHCA BHE IIaKeTa COSAMAAEMEIX 3NEMEHTOR; B OCTAILHEIX ClTydasx pessba Gonra He
HOIDKHA BXOTHTE BIYOR oTRepeTHA GoNee YeM Ha IOJIORMHY TONMIIUHE! KpalfHero 3/1eMeHTa o
CTOPOHEI TAHKH KM CBEINE 5 MM.

14.2.6 Yeramormuears maliGer ma Gonrer cnemyer mo CIT70.13330.

B pacu$THEIX COSABHEHMAX ¢ GONTaMH KIAcCcoB TOYHOCTH A B B (32 HeKmoueHEAEM
KPEIJICHHA BCIOMOTATSABHBIX KOHCTDYKOHH) CHSAYST NPECAYCMaTpHBaTh MEpH IpPOTHB
CAMOOTBHHYHBAAMA TaeK (HOCTAHOBKA npyxcmnmx maif6, BTOPHIX raek, 4WacTHIHOE
TPEABAPHTENBGHOC HATAKECHHE | ID.).

1427 Ha CROmMICEHBIX MOBEPXHOCTSX COSTHHAEMBIX MOCTAeH W 3NCMEHTOB
(BEYTpEHHHE IPaEYM HOJIOK ABYTABPOB H IIBE/LIEPOR) O FONOBKH GOTOB MM rafiky CleHyeT
YCTAHABIABATE KOCEE INaliGEL.

14.2.8 Jlgamerp oTmepcrms Jgna GonToB B  SNEMEHTAX H3 OPOKATA JOJDKCH
COOTBETCTBOBATE NpuMenantio 1 tabuusr 40.

Tabauna 40
XapaxrepucTHRA PACCTORHHA H NPEAENa TEKYIECTH Paccroaune opy
COCAMHACMBIX 3NEMEHTOB _wacememm Goaror
1 Paccrosuse Mexay LUeHTpamy oTeepeTHit s Gosroe B oboM
HAIPABNCHIH:
2) MEHUMANRHOE:
opH Ry <375 Hiva® 2,5d
npH Ry > 375 Hhnd 3d
6) MakcHMaIBHOE B KpaiiHHX PAAaX MpH OTCYTCTBHY
OKAMILTIOMMX YTONKOB NPH PACTAKEHHH H CRATHH 8d wmu 12t

B) MaKCHMAILHOE B CPSAHHX PANAX, @ TAIOKS B KpafHuX
PABAX NPH HANHIHE OKAFMIIRIOMHX YTOTKOE;
NPH PACTHIKEHHH 16d wm 24t
MPH CHXATHH 12d win 18¢
2 Paccrognue oT HEHTpa OTBEPCTHA AjA G0MITa A0 Kpad HeMeHTa
a) MHHMMATEHOE BIOML YCHIEHA:

npu Ry < 375 Hhan? 2d
npH Rim > 375 Hivna® 25
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6) To e, HONEPEK YCHINA:
npy OOPE3HEIX KPOMKaX 1,54
IPH OPOKATHAIX KPOMKax 1,24
B) MAKCHMA/ILHOS 4d nm 8t
I) MHHHMANEHOE BO (DPHKIHOKHOM COSTHHECHNM NMpH
mofo# kpoMKe K HoGomM HanpaBNeHUH YCHANA 1,34
3 PaccroaHye MHHHMANBHOE MEXY IEHTPAMH OTBEPCTHIE BAOND
yeHnna juia GonrToB, pa3MemaeMbIX B IIAXMaTHOM NOPAAKE u+1,5d

QBosnavenur, npunamuie 6 mabauye 40:
d— nuameTp oTecpeTia anA Gorra;
t ~TOniHHA HARG0JIEE TOHKOro HAPYIKHOTD CMCHTR;
1 — PACCTORHHE NIOTICPEK YCHAHA MEXAY PAAaMY OTBEPCTHIL
lipuMeusanus
| JAuamerp ovsepcruii cacayer NPHEMars: s GORTOR knacca TONHOCTH A — d=dy, ana Gorroe wmacca Tounoctd B
B KOHCTpYKUASX onop BJL, OPY u KC ~ d=d) + | MM, B OCTARBHEIX cityqaix — ¢ =ds+(1; 2 wmm 3 mv), rae ds— auanerp
Gonra.
2 B 0an060ATORbIX COSAMRERMAX SMCMEHTOR PEIeTky (PaCKOCOB M PACTIOPOK), KPOME NocTosHKe paloTaromux Ha
PACTAKEHYE, TIPH TOUIHHE JEMEHTOB 40 6 MM M3 CTAIH C OpCISHOM TeKyuecTs a0 375 Hhn® paccrostie oT kpas
INEMEHTA A0 NEHTPa OTECPCTHS KIONE YCrom npHUMaioT 1,354 (Ges MoNmycKka mpn uaroTORNEHRH
3EMEHTOR B CTOPOHY YMEHLIEHH:S, O HeM JOMKHO GMTE YKa3RHO B NPOEKTE).
3 IIpu pasmencryu GONTOR B IAXMATHOM TOPAAKE Ha PaccrONHKH, HE MEHET YRAIAHHOTO B NOSHIMY 3, cegcuxe
aeMCHTa Ay CHEIYST ONPEACTATL ¢ YIeTOM OCHalNeHUA €r0 OTEEPCTHAMH, PACTONOKEHHEMH B OQHOM CCHEHHN NOMEPEK

yCHIHA (He no 3ursary).

14.2.9 PacudrHoe ycmmme, KOTOpoe MOMXKET ORITE BOCHDHHATO OXHHM OofTOM, B
3aBHCHMOCTH OT BHEI4 HANPAKEHHOTO COCTOAHHAS CIEyeT ONPENeNsTs o GopMynam:

TpH cpe3e

Nis = Res As ns %3 (186)
IpK CMATHH

Nip=Rip ds St ¥; (187)
TIPH PACTARESHUMH

Not = Rt Ain Yo, (188)

e Rss, Rip, Rb: — pacaérHEe CONPOTHRNCHES ONROGONTOBEIX COSIHHEHAMN;
As ¥ Apn— mNOmazny ceTeHmit cTepXKHA 60Ta OPYTTO H pe3sO0BOH YACTH HETTO
COOTBETCTREHHO, IIPEHAMAEMEIE coracho Tabnune I'.9;
75 — 9HCIO PacHETHEIX CPE30B OXHOTo GonTa;
dy— HapyIXHEIR guameTp cTepKus Gonra;
2 | — HAaAMEHBIIAA CyMMapHas TONMAHA COCRUHAEMEIX JIEMEHTOR,
GMHHAEMEIX B OXHOM HAUpaBNCHHH;
% — koathbuumerT yenosuit pabotsl, onpenenieMetit no Tabnune 1;
# — koathdupEenT yonoruit paboTe! G60ITOBOTO COSMHCHNS, ONpeacIAEMEIH
o Tabmune 41 2 npuHAMaeMsni He Honee 1,0.

Tabnama 41
XapaxTepucTHKa [Tpenen
TCKYHECTR Ryn 3;':,"““’:" ” Buauenne
oo | o | o | rasb s
2MEMEHTOB,
Hinn®
OnofonToROE, Cpea - Z 1.0
Gosir  Knaccos Jlo 285 1,58 a/d £2 0,4a/d +0,2
TOuHOCTE A, B 1352 ald<13 ald—0,7
WNY BEICOKO- CusTne Cs. 285 1,55 ald <2 0,5a/d
NpoHEIH 10375 135< ald< 15 0,67ald— 0,25
Cs. 375 ald = 2,5 1,0
MeuoroSonrosse Cpes - -~ 1,0
, To 285 L5% ald £2 0.4a/d + 0,2
Gonral Kacea 2< sid £2,5 0,4s/d
TouHOCTH A Currae Cs. 285 155 old <2 0,50/d
no 375 25 sid €25 ) 0,5s/d 0,25
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Ce375 | dd33s "
s/d 23 ’

Obosnayenrus, npunamee 8 mabruye 41:
@ — PaccTOSHHE BAONL YCH/THA OT Kpas JMEMEHTa 0 ueHtpa Smpxalmero oTrepcTus;
$ ~ DACCTORHEE BIONE YCHANA MEKAY USHTPAMH OTBEpCTHI,
o — nuaMeTp oveepeTus Aan Gomra

Npumeganus

| ina pacu¥ta MHOTOGOATOBOIG COGNWHEHHA HA CpPE3 M cMsTHE npd GONTAX KNACCOB TOMHOCTH B, & TAKKE TIpH
BLICORONpOMHEIX GomTax (e3 PEryAHPYEMOTQ HATSMEHHA TIDH BCEX 3IHAYCHIAX NPeAena TEKYYeCTH Rw cTamt
COCAMHAEMETX JIEMENTOR 3HAYEHHA Koa(duuHenTa 7 cneayer ymuoxars #a 0.9,

2 Jas pacyera MHOroGONTOBOrO COCAMHCHHY HA CMATHE CNEAYeT NDHHEMATE 3HAYGHHE 2, MCHBUICC H3

BRITHCNCHHEIX TDH TIPHHATHIX 3HAYCHUAX d.a,s.

14.2.10 Tipu peficremm Ha GoNTOBOE COSTHHEHAE CHIIBI N, HPOXOAAMEH Uepes LICHIP
TKCCTH COCOHHCHES, pacHpefelcHHe 3TOH CHIEl Mexcry OoiTamMu crefyeT NpHHAMATEH
PAaBHOMEPHEIM. B 3TOM ciyqae 4ucao GOITOB B COSHHBCHME CACXYET OHpENeNsTh IO
bopmyne

n= N/ Nomin (189)
rae Npmin —HAHMEHBIIEE M3  3HAYEHHH N, Nip @ Np, BBHUHCICHHOE  CONIACHO
Tpebopammam  14.2.9.

B cirygasx, Korjia B CTBIKE paccTosHHe / Mex Ay KpalHAMA GONTaMHE BRONE CABHTAIOINETO
yCHIHA NpeBENNaeT 16 d, suayenue n B dopmyie (189) creayer yBeIMIHBATE MYTeM AeTeHHs
Ha ko3t qumuesr B =1 — 0,005(/ / d ~ 16), npunwmaeMsrii paseem He Meree 0,75. O1o
TpeGoBaHAE He YUMTHIRAETCA NPH AcHcTRHY yeuus no Boel AnMEe coefNHERHs (FanpHMED,
B TIOSCHOM COENMHeHHH Dajku).

14.2.11 Tlpu peiictBur Ha GONTOBOE COSHHHCHHE MOMEHTS4, BLISBIBAIOIIErO CJIBHT
COBIMHACMEIX 3IEMEHTOB,  pAaclpelencHHe ycHiad Ha OoNThl ClegyeT DpHHEMATH
IPONIOPUMOBANIEHO PACCTOAHHAM OT HEHTPA TKSCTH COSHMHEHMs KO pPaccMaTpHBacMOTO
Gonra.

. Ycmmre B HauGosnee HarpyeHHoM 60te Nomax HE ZIOIDKHO NPEBENNATE MCHBIICTO H3
3Ha9eBHH Nps HIR Npp, BBMHCICHHBIX COrIacHO Tpebopannan  14.2.9.

14.2.12 Ilpm onmHOBpeMeHHOM JeiicTBEH Ha GONTOBOS COSHHMHCHHE CHALI H MOMEHTE,
JAelicTBYIOIEX B OJHOM IUIOCKOCTH H BEILIBAIOIINX CIBHT COSNHHEAEMEIX IMEMEHTOR, GONTH
cllenyeT NpoRepsATE Ha paBHOAESHCTRYIoMee yeuiHe. B RanGonee HarpyxerHOM OolTe, OHO HE
HOIDKHO [PERBUNATH MCEHBINGrO u3 3HaveHwit Nps WiM  Npp, BEMIHCIEHHRIX COTJIACHO
TpebopanuaM 14.2.9.

14.2.13 Ilpm opHOBpemeHHOM [elicTBHH Ha GonToBOE CoGOUHEHHE YCHIHMH,
BEIBIBAIONIAX Cpe3 H pacTsxeHde GonToR, Hambonee HanupKeHHRRH Ooir, Hapaay ©
nposepxoii mo dopmyne (188), cnenyer nporepaTs Mo Gopmyne

JW, /N )+, /N, Y <1, (190)

rae Ns B N; — ycunus, geficTeylomue Ha GONT, cpessBalomee H PACTATHBAIOMES
COOTBETCTBEHHO;
Nis, N5y — pacueTHRIE YCHIIHS, ONpEeHeiscMele corlacuo TpebopammaM 14.2.9.

142.14 B xpenneHREIX OZHOrO 3JIEMEHTA K JPYTOMY Yepe3 IPOKNANKH HIH HHEIE
HPOMEXYTOIREIE HIEMEHTH], 2 TAKKE B 3JleMeHTax ¢ OFHOCTOpOHHeH Haknankoi urcno 6oiros
TI0 CPABHEHHIO C PacIeToOM ClleayeT yBenu4usars Ha 10 %.

Ilpm xpenneHMAX BBICTYNAIOIMHX IOJAOK YIONKOB HIH IIBEJUIEPOR € HNOMOIIEIO
KOpOTEITe# wicio GONTOR, NPHKPEIUIAOMEAX KOPOTHIN K 3TOH HOJIKE, IO CPABHEHMIO C
PE3YARTATOM pacyéTa cleyeT YBeNHIURATE Ha 50 %.

14.2.15 dynnamenrHEIe (aHKepHEIE) DONTEI CIEAYET NPOBEPATE COTIAcHO TpeboBanuaM
CIT143.13330.
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14.3 PpaKguoHELIE COeIHHEHHSA
(Ba Goarax ¢ KOHTPOJHPYEMBIM RATHKEHHEM)

14.3.1 OpurUHOHEHEE COCAMHCHAA, B KOTOPHIX YCHIHA IepeAaioTcs Hepes TPeHHE,
BO3HHKAIOMEE IO CONPHKACAIOMUMCH MOBSPXHOCTAM COSAUHACMEIX DIEMEHTOR BCNENCTBHE
HATAKCHASA BRICOKOIPOYHEIX GONTOB, CIIEAYET IPHUMEHATE:

B KOHCIDYKIMSX W3 CTand G NpeAcmoM TekydecTm cesume 375 H/ mM® u
HETOCPEACTBERHO BOCIPUHIMAIONIEX NOABIOKHEIE, BAOpau#oHHble B APYTHE HMUHAMHICCKIS
HATDY3KH;

B MHOrOGOATOBEIX COCHMHEHMAX, K KOTOPHIM IPENBABISIOTCS IIOBBIIICHHEIE
TpeGoBaHAS B OTHOMICHHH OTPaHUIEHH Ae(OPMATHBHOCTH,

14.3.2 Bo OpHKUMOHHEIX COSNMHEHHNX CIEMYEeT IPUMEHATE GOnTsl, raixy W manbs
coriaceo TpebopanmaM  5.6.

BonTe! ciefyer pasMeIaTs cornacso TpeGopannaM Tabnunst 40.

14.3.3 PacudtHoe ycmmme, KOTOpoe MOXeT OBITh BOCUPHHATO KAXAOH IIOCKOCTRIO
TPEHHA SACMEHTOR, CTHAHYTHIX ONHAM BBICOKOIPOUHBIM OONTOM, CIHEAYST OMpefenirh IO
dopuyrne

O = Ren Asapt | 10, (191)

rae Rey — pacu€THOE COIPOTHENCHNE PACT/DRCHHIO BEICOKOIPOIHOIO H0JITA, ONPEASHseMoe
cornacao TpebopapusM 6.7
A — mnomaps cegeHus OGosnra mMo pe3nbe, npunuMaeMas corjacHo Tabmme I'9
(apunoxerne I');
1 — xoabdunuenT TpeEus, npuaUMaeMsni o TabnHue 42;
#— x0odrmHenT, IpHHIMaeMETi o Tabnue 42.

Tabnuua 42
Koadpumpiens zn npR ROBTPONG HATHHCHHUA
GonToB 10 MOMEHTY 3AKPYYHBAHHKA NPH PasHOCTH
Cnocob ofpaborxu Koagpdwmuenr LD poR oTBepcTHi ¥ GonToB
(owmeTxe) TpeHUA # &, M, IIpH Harpysxe
COSAMHIEMLIX IOBCPXHOCTEH nunampacckoil §=3—6; | auHaMHueckol 5= I;
craTHyeckolt §=5—6 craruucckoif =14
1 JipoGemErHnit win

IpoGecTpyiitEli MRyx

nopepxrocre Ges

KOHCEpBasK 0,58 1,35 1,12
2 I'asonnaMeHHELH ABYX

norepxHocteli Ges

KOHCEPRAITIH 0,42 1,35 1,12
3 CransHEIMH IETKaME

JMBYx NOBepxHOCTEH Ge3

KOHCEPRAIHE 0,35 1,35 1,17

4 Be3 obpaboTer 0,25 1,70 1,30
I prMeuanue— [Ipu KOHTPONe HATEKCHUs GOATOR NG YTy NOBOPOTA ralliy 3HAUEHNA 71 CASAYET YMHOKETE

m 0,9

14.3.4 Tlpu nelicTeuy Ha GPUKUHOHECE COCAMHEHHE CHuisi N, BhI3RIBaomEel CABHI
COEMAACMBIX MEMCHTOB H NIPOX0AAmei Yepes NeHTp TRECTH COSRHHCHHAA, PACIPEeICHHS
37O CHIEI MeXAy GonTaMH ceRyeT IPHHHMATE PABHOMEpHEIM. B 5ToM ciTydae YHCo 60IToB
B COeIRHEHHH CIEAYET ONpeIeisTs 0o dopmyie

nzNI(Qwkw ¥ ). (192)

rae Own — pacaéTHOe YCHIHe, onpenensemoe no dopmyne (191);

H
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X — 9HOJIO IWIOCKOCTeH TPEHMA COSHHAASMBIX 1EMEHTOB;

¥ — kootddunpent yenosuit paboTE, OpHEMMAEMERL H0 Tabiune 1;

¥ — Kot dummenT yenosui pafoTr! GPUKITHONHOID COSMUHEHHS, 3ABACAIMI OT

gucna » GoiaToB, HeoOXONHMBIX AT BOCIPHATHS PaCIcTHOTO YCWINA, H
TPHHHMAEMETH PABHEIM:

08 mpun<5;

09 mprSsn<l0;

1,0 mpur=10.

14.3.5 Tlpu nelicTeuM Ha GPUKUHOHHOE COSNHEHNE MOMEHTa HIIH CHJIBI H MOMEHTa,
BRI3HIBAIOIIAX CJBHUT COGAMHAEMEIX 3JICMEHTOB, DACHpEHC/ACHHC YCHARH Mexay Gomramm
cleayeT MpHHEMATh coriiacHo 14.2.11 m 14.2.12.

14.3.6 Ilpu peficTsrm Ha GPEKOMOHHOE COSAUHEHAE NOMHMO CHARI N, BRISHIBAIOLICH
C/IBHT COEIMEACMEIX IEMEHTOB, CHIE F, BEBHBAOmMEH pacrskeHHe B 00NTax, 3HavueHHE
xoatdanmenta 5, ompedemAeMoc coracHO TpeGopammsaM 14.3.4, cruexyer yMHOKATH HA
koaddumment (1 - N; / Py), tae N; — pacTarusaiomee yCHIHe, IpUXOAANIEecs Ha ofdH Goar,
Py — ycunue narsokeHus 6onTa, NpRAAMaeMoe paBHEIM Pp = Rin Asn .

14.3.7 [Juamerp Gosrra Bo GPUKIMOHHOM COGAMHERMH CICAYET IPHHAMATE NPH
yernosue )t <4dj, rae )t — cyMMapHas TOJIOAHA COCAMHASMEIX NEMEHTOB, CABAIAEMEIX B
OJIHOM HallpaBleHnH, dj — faameTp Oonra.

Bo (GpHKUHOHHEIX COSHMHEHHAX ¢ GonpmmM wvcioM GONTOB MX HHAMETD CICAYET
HA3HAYATH BOIMOKHO OOIbIIEM.

14.3.8 B mpoekTte momxuasl OBITH yKa3aHE MAapKH CTANE H MEXSHHYECKHE CBOMCTRA
6onToB, raex B maib u obosnagenus HJI, mo XoTOpHIM OHH AOJDKHEI IOCTABIATECH, CIIOCO0
06paboTKH COSAMHAEMEIX TOBepXHOCTelH, oceBoe ycmmue Py, NpHHAMaeMoe cornacao 14.3.6,

14.3.9 Ilpu npoekTApoRaHMH (PUKIHOEHBIX COCHMHCHHH cnexyer obecnedauBaTh
BO3MOXHOCTS CBOGOAHONO AOCTYNa A YCTAHOBKH GONTOB, IJIOTHOTO CTATHBARHUA NAKETA
GonraMu ¥ 3aKpyUMBaHHA TaeK ¢ IpEMEHEHHEM THHAMOMETPHYCCKHX KIogel, ralkoBepToB 1

14.3.10 JIns BHICOKOMPOMHEIX GONTOR C yBE/IMYEHHEIMH DPa3sMepaMH IONOBOK H rack
H OpH PasHOCTH HOMUHANEHEIX JTUAMETPOB OTBepetha u Gonta me Gonee 3 MM, a B
KOHCTPYKIIESX H3 CTATH C BpeMEHHEIM CONPOTHBIIeHIEM He HEke 440 H/vv? — ne Gonee 4 Mu,
ycTaHaBIMBaeTCA ONHA IHaiifa nox rafixy.

14.3.11 PacuéT Ha MPOYHOCTE COENUHACMBIX IEMEHTOB, 0C/IabNeHHEIX OTBEPCTHAMH
BO (PHKILMOHHOM COSAWHEHHH, CNeJyeT BEIIONHATE C YIETOM TOro, IT0 IONOBHHA YCHINH,
OpHUXOISIIErocs Ha Kaxcuplt GONT, mepepaHa cmmaMu TpeHHS. [IpH 5TOM TPOBEPKY
ocnabnenHsX ceuenuit CieflyeT BLIIONHATE: NpH NOJBHKHBIK, BHOPANMOHHEX H APYTHX
[FHEHAMMYCCKHX HATPYSKAX — IO INOMIANH CEYeHHA HETTO 4n; IDH CTATHYECKMX Harpyskax
— 10 TUIOLIAIM ceveHns 6pyTTo 4 (npu 4, = 0,854) mibo no yciorro# miomann Aer = 1,18 4y
(npm A4, <0,854).

14.4 TlosicHEIe COEqUHEHES B COCTABHEIX (aaKax

144.1 Cpapesiec ¥ (PUKOMOHHEIC NOSCHHE COSNHHEHHA COCTABHOM JBYTaBPOBOH
Galtky CHEHYeT PACCYHTEIBATE MO dopMynaM Tabnus: 43.

Ilpm oTcyrcTsEE nomepevHBIX pefep JKECTKOCTH I HEPENadd HEMOJBHKHBIX
COCPEIOTOYEHHEIX HaTpy30K, NPHIOKEHHEIX K BEPXHEMY HOACY, & TAKKE MpH MPHIOKEHHH
HEMOARIKHOY COCPEROTOYEHHON HATPY3KH K HIDKHEMY [I0ACY He3aBHCHMO OT HaiHus pebep
JKECTKOCTH B MECTAX MPHIIOXKEHHS HArPY3KH MOACHBIE COSIMHEHHS CIEYeT PACCUATHIBATD KaK
IUIA IOABHMKHOM HArpy3KH.

CpapHele MIBH], BEIIOJHEHHEIE C HPOBAPOM Ha BCIO TOJIHHY CTeHKH, CICAYET CIHTATE
PARHOHPOTIHEIMH CO CTEHKOIL.
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Xapaxrep
HarpysKH

Toscrue cosANHEHHA

GOPMYNEL ANA PACIETA HOSCHBIX
COEUHENNI B COCTABHLIX GaNkax

Craprne

T/ Bk Ry ) <1
TitnfbkiRe: ) <1

(193)
(194)

Henoprmxnag

(DPAKIHOHHEIE

Tsl(Oumrp)si

(195)

- CaapHEle (ABYCTOPOHNKE LIBHL) /Tz Lyt
2Bk Ry,
/ 2 2
T4 4 F <
zﬂ:kf Rw:y ¢
sV +a?p?

erlvk Ve

(196)

IMonpmxnan (197)

QPUKLHOHHEIE
' <l (198)

Obosnasenusn, npunameie 6 matinuye 43:
T= 0S5/~ caerraloniee NOAC YOHIKE HE COBHKILY AIHHBL, BRISKIBACMOE nonicpeyHolt cunolt O
{3nech S — crarrccknit MomeRT GpyTTo nosca Ganky OTHOCHTENLHO HEHTPRNEHON OCH);
% — YHCAO YFIOBEIX IEOR! NIPH ABYCTOPOHHHX WBAX 71 = 2, APy OJHOCTOPOHANX 7= 1;
O, 1 — NAPAMETPH, OTpenenseMeie no 14.3.3, 14.3.4;
¥ =y Fal lyf = RARNEHHUE OT COCPEACTOUCHHOTO IPY3R Fn HA CAMHHIYY NAHHEI, ONPEACIAEMOE G yuETom TpeGonarut
8.2.2 1 8.3.3 (anx venonBmRHEX Fpyson o = 1);
¥ 8 pi—xoahHIHEHTE HAISKRROCTH N0 HArpy3xe, NpHHiMaemsie no CIT120.13330;
5 — war noscusn GorTos;
@~ ROIPHRUMEHT, TPHHHMAEMEIH PaBHEM: = (0,4 IPH HArPY3KE IO BEPXHEMY NoAcy Gaiky, K KOTOPOMY
npuctporana ercuxa, # &= 1,0 NpH OTCYTCTBHH NPHCTPOKKY CTCHKM WK IIPY HATPYIKC IO HIDXHEMY
noAcy.

14.4.2 B Oamkax ¢ ¢pHKIMOHHEIME HOSICHEIME COSOMHEHHSMH C MHOTOJHCTOBBIMH
HOACHBIMH NAKETAMH IPAKPEIICHAE KAXNIOT0 H3 JHCTOB 32 MECTOM CBOETO TEODETHIECKOIO
oOpEBa cICAYET pacCIWTHIBATE Ha TIOJIOBHHY YCHIMSA, KOTOpoe MOXET ORTL BOCHPHHSITO
cedeHdeM JMCTA. TIpUKpeIieHHe KOKAOrO JHCTA HA YIACTKS MEXY AeiCTRUTENLHEIM MECTOM
ero obpeBa  MecToM OOPEIEA DPSARAYMIEro JACTA CNCAYST PACCUMTEIBATE HA NOIHOE
YCHIIHE, KOTOPO€ MOXET OBITH BOCIIPHHATO CEYEHHEM JIHCTA,

15 TpeGopanns Ho NPoeKTAPOBAHHIO 3/ aHMI,
COOpYXeHHH H KOHCTPYKIMHA
15.1 Paccrognns Mes#kAy TeMICPATYPHBIMHA TIBAMH

Paccroanua I MexKAy TEMICPaTYPHEIMH IMBaMH CTANBHEIX KADKACOR OXHOSTANHBIX
3haHMH ¥ COOpYXeHHIl HE HOIDKHEI IPEBRINATH HAWOONLMMX 3Ha4YeHwuM Jy, IPHBEACHHEIX B
Tabmane 44.

Ipu npeppnmennsn Gonee 9eM Ha 5% IpHBEACHHEIX B TabiMne 44 paccTognmi, a Takke
OpH YBEIMYEHHWH JXECTKOCTH KapKaca CTCHaMH WM APYIMMH KOHCTPYKHMAMH B pacuere
CllelyeT YIUTHIBATE KIMMATHICCKHE TEMIIEpaTYPHBIC BO3IelCTBYA, Heynpyrie JedopManyn
KOHCTPYKIHH H NOAATIHBOCTE Y3A0B.

TaGnuna 44
HauGonewee paccrosume l, M,
Xapakrepucraka npH pacueTHONA TeMneparype
Bo3yxa, °C, (4.2.3)
SHAHMA ¥ HANpanneHUs t>-45 t<-45
CoopyseHNs _ _
Orannysaemoe MEXIY BI0JIE Oioka (1o JuHe
3faHUE TEeMIEPATYPHEIMH 3faHHA) 230 160
MBaMHA 1O HIHpHAE ONoka 150 110
OT TeMIIEPAaTyPHOTC MIEB3 MIH TOPIA 3A3aHHA A0
ocn Omimxaiiimeil BEpTHKAILHOH CBAZH 90 60
HeoramineaeMoe MeXIY BAOIE Gr1oKa (110 THHE ‘
3aHKe M TOPAIHIL | TeMIepaTypHEIMH 371aHHA) 200 140
ex MBEMY 1o mupuHe GnoKa 120 90
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OT TEMTISPATYPHOTO IIBA KX TOPUA SUAHKA 4O
ocy Bmpxaiuelt RepTHKANLREON CRY3K 75 50
OTKpRITAS MEXAY TEMIEDATYDHEIME IHBAME
3CTAKaja BJONE 0N0Ka 130 160
OT TEMOEPATYPHOTO MBA WIH TOPUA 3AAHEA 10
ocH Omxaiimeli BepTHKANBHON CBT3Y 50 40

Mpwuwesanye-—TIpH AT MENUTY TEMOCPATYPHLIMK INEAMH 3A3HHUA HIIH COOPYRCHHA ABYX
BCPTHRANBHEIX CBAICH PRCCTORHKE MORULY HOCHEAHHMI B DCAX HE AONKHO NPEBLINATE: ANg ananuii ~ 40 — 50 3 o frs
OTKPRITHIX 3¢Takaz 25 — 30 a1, IpH 9T0M 1S IAAHKH ¥ COODYIKEHHH, BOSBOAMMBLIX IPH PACHETHBIX TEMIEPATYPEX t <

mpmyc 45°C |, A0mEHR APHAMMATECH MCHBINHE U3 YKAIBHHBIX PACCTORHMH,

15.2 @epMbl B CTPYKTYPHBIE IJIHTHI HOKPBITHH

15.2.1 QOcwm crepxnell depM  CIPYKTYp AOIKHEL GBITH NEHTPUPOBAHE! BO BCEX
yanax. LIeHTpHPOBATE CTEPXKHH CNeAyeT B CRApHHX (epMax O HEHTPAM TAKECTH
cedeHwi (C OKpYyTIeHEEM JI0 5 MM), & B GOITOBBIX — HO PHCKaM YrOJIKOB, OmaxaiimeM K
ofymKy.

Ecmu cMemenue ocelf noacon depM Npr WaMeHeHWH cedenwit He mpessmuaer 1,5
% BBICOTHI IIOSCA MEHBIIETO CEYCHHAA, OHO HE YUHTHIBACTCH,

Tlpn HamfwM SKCOEETPHCHTETOB B y3IaX SAEMEHTH OEpM M CIPYKTYP ClelyeT
PACCHUMTEIRATE ¢ YIETOM COOTRETCTRYIOMMX HArHOAIOIHX MOMEHTOB.

Ilpu npwiIOKEHHH HArpy3oK BHE Y3JIoB (epM nosca momxHEi ORITH PacCMMTAHBI Ha
COBMECTHOE JelicTRHE NPOJONEHEIX YCHIAHA H H3rAGAIonEyY MOMEHTOB.

15.2.2 Tlpu pacuére nnockux depM COSRMAEHAST MEMEHTOB B y37aX DepM JONycKaeTcsa
NPHHAMATH IIAPHHPHBIMU:

IIPH CEYEHHAX HIEMEHTOR U3 YTOIKOR HIIH TaBPOR;

TpH ABYTABPOBEIX, H-06pasHbIx i TPyGUaTHIX COYCHALX BIEMEHTOR, KOTIa OTHOIICHHE
BEICOTHI Ce¥eHHS A K mHE dMeMeHra [ Mexay ysmamu He mpespumaet: 1/15 — mns
KOHCTDYKIHH, SKCIUIYATHDYEMBIX B DaiOHaX ¢ pacuSTHEIMH TeMIECpaTyDaMH HIKEe MBHYC
45° C; 1/10 — myia KOBCTPYKUMH, SKCIUTYATHPYSMBIX B OCTANLHEIX pafoHax.

Ilps mpeBEIMEHAH YKA3aHHBIX OTHORIGHHH A/l cnemyeT ydWTHIBATH JOHONHHTCHEHEIS
H3rHOar0IAE MOMEHTH B JJICMEHTAX OT KECTKOCTH Y3IOB,

15.2.3 PaccTosmme MeX/Iy KpasMu ICMCHTOB PEMETKY M 1Togca B y3IIaX CBapHBIX hepM
¢ dacorKkaMM cliefyeT IpAEAMATh He MeHee a = (6f — 20) MM, Ho He Gonee 80 mu (3aech f —
TOMMAHA HaconKH, MM).

Mexny TOpHAMH CTEIKYEMEIX 3NEMEHTOB HOACOB depM, ICPEKPHBACMEIX Hak/anKaMe,
CHEZYET OCTABJIATD 3a30p HE MeHee 50 MM.

DnaAroBslc CBAPHEIC MBHI, IPAKPEIIAIONHE NIEMEHTH pemerkH depM K (acoHKaM,
cleflyeT BRROJUTE Ha TOpEH 2/leMeHTa Ha JumHy He MeHee 20 MM.

1524 B ysnax depM ¢ moAcaMH H3 TABpOB, OBYTaBPOB H OZMHOYHEIX YTOMKOB
KpemneEns (JacOHOK K MOAKAM IOSCOB BCTHIK CHEIYET OCYHIECTBIATH C IPOBAPOM HA BCIO
ToMEAY (acoHkA. B koHCTpykmuax rpymmE! 1, a TaroKke SKCIYaTHPYeMEIX B padoHax IpH
PacuETHEIX TeMnepaTypax Hmxe muryc 45° C mpEMEIKaHHE Y3NOBEIX (acoHOK k moscam
CHeAYeT BEIIONHATE corIacHo npanoxermo K (tabmma K.1, mosuims 7).

15.2.5 Ilpm pacuére y310B ¢epM CO CTEpPIKHAME TPYOUaTOro # ABYTABPOBOIO CEYCHHI K
NpAKpEelUIeHneM IeMEHTOBR pEemeTKH HEemOCpeACTBEHHO K modAcy (Oe3 daconox) B
COOTBETCTBHM ¢ HPABH/IAMH NPOSKTHPOBAHES CIEAYeT NPOBEPATH HECYIIYIO CIOCOGHOCTE:

CTCHKH MOSC2 TP MecTHOM W3rHGe (MpOJARNHBAHKH) B MECTaX NPHMBIKAHHA
SIEMEHTOB PEHIETKH — I KPYTIBIX B OPAMOYTOILHEX TPYO;

60KOBOM CTEHKH TOfACA B MECTe NDHMBIKAHMA CXXATOTO 3JIeMEHTa DEMETKH — KA
NpAMOYTONBHEX TPYO;

TIOJIOK IOACE Ha OTTHO — JUId ABYTABPOBOIO CE9EHUA;

CTeHKH N0ACa — JUIS ABYTABPOBOIO CEYCHHH;

3JIEMEETOR PEMETKH B CCUESHHM, IPIMBIKAIOMEM K NOACY;

CBApHEIX HIBOB, IPUKPEIUITIONIHX JJIEMEHTHI PEIIETKH K HOACY.
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Kpome Toro, cmemyer cobmonare Tpe(opaEHs HO NOPSAOTBPAMISHHIO CJOHCTOTO
paspymerms mogcos epm (13.5).

152.6 Tlpu mpontrax ¢epM HOKpETHE cBhOOE 36 M CHEAyeT OpEXYCMATPHBATE
CTPOHTENLHEIH MoALEM, paBHEIH IIPOTAGY OT NMOCTOAHHOH H JUIHTENBHON HOPMATHBHEIX
Harpysok. IIpH miIOCKEX KpOBIAX CTPOMTESbHBIM NONEEM CNENyeT NpeXyCMATpPHBATE
HE3aBHCHMO OT pa3Mepa NponETa, OpHHHMadZ €ro paBHEIM NPOruby or cymmapHoi
HOpMAaTHEBHOH Harpysxn wnoc 1/200 mponera.

15.3 KoJsonanbl

15.3.1 Otnpasogsble MEMEHTH CKBO3HEIX KONOHH € PemETKAMH B IBYX INIOCKOCTAX
CIIeA{yeT YKpeIITh AradparMaMy, pacioNaracMBIME Y KOHIIOB OTNPAaROTHOIO IEMEHTA.

B CKBO3HEIX KOOHHAX C COSAMHMUTETEHOA peméTKoH B OHOR INIOCKOCTH AHa(parMe
CIIE/IYET PACHONATATH HE PEXE, YeM Hepes 4 M.

15.3.2 B xosoHHaX H CTOMKEX C OJHOCTOPOHHHMH IIOACHEIMM IIBaMH cornacHo 14.1.9
B Yaax KpeImieHHs cBazelf, 0anoK, paciopoK ¥ APYTHX 5IE€MEHTOB B 30HE Nepeiadd yCHAHs
CIICIYeT IPEMEHATE IBYCTOPOHHEE NOACHEIE IUBR], BEIXOAAIIHE 338 KOATYPHI IPAKPENAISMOro
3neMenTa (y3na) Ha gmaHy 30 k7 ¢ kaXaoH CTOpPOHBL

15.3.3 VYrnopsle IDBE, NPHKpeIUBTIOIHe (acOHKH COCAHHMTENBHOH pemérka K
KONOHHAM BHAXJIECTKY, C/ISAYeT Ha3HaYaTh HO pacdeTy H pacloiararh ¢ ABYX CTOPOH (aCOHKH
BAONE KOJIOHHEL B BAZAC OTACJIBHBIX YYaCTKOB B IIAXMATHOM IIODSJIKE; IPH 3TOM PacCTOAHUE
MeXJy KOHIAMHE TaKMX IOBOB HE NO/DKHO HPEBRlNarh 15 Tommus dacoHk:.

B roBCTpYRIAAX, BO3BOZHMBIX B palioHax ¢ pacu&THEIMHA TEMIICPATYDAMH HHXE MHHYC
45 °C, a Taoke IIPH NPAMEHCHAH DYIHOH HYropoH CBapKH, YIJIOBEIC CBARPHEIC MIBAI AOTDKHEL
OLITE HENpEpRIBHEIME HO Beel gmuHe acoHKHA.

15.3.4 MoHTaXHEIE CTRIKH KOJIOHH CHENYET BEHOMHATE ¢ (perepoBaHHEIMU TODLAMH,
CBADEHHBIMH BCTHIK, Ha HakjafKax cO CBapHEIMH HIBaMH WIH CONTOBEIMM COSAHHCHHAMH, B
TOM 9HCJIC (PPHKOHOHALIMY. [IpH NpHBapKe HAKNAJOK CRAPHEIE MBI HE CI6AYeT JOBOAATH A0
CTEIKa Ha 25 MM ¢ Kaxzo# CTopoHEL JIOMYCKAaeTcs NpEMeHeHHe (IAHNCBHX COSIUHEHMH ¢
nepefadci CHAMANOIMX YCHIAHA Jepes IIOTHOE KACaHAe, 2 PACTATHBRIOMEX — 60NTaMH.

15.3.5 B CKBO3HBIX KOJIOHHAX, BETBH KOTOPEIX COENHHEHEHI IUIAHKAMH, CHEXyeT
OpHHEMATE:

IMUpPHEY b; APOMEXYTOIHEIX WIAHOK — oT 0,56 g0 0,75b (3neck b — raGapurHas WppHHEa
KOJIOHHE! B IVIOCKOCTH IUIAHOK);

IIHPHHY KOHIEBRIX IUEHOK — oT 1,355 mo 1,75

15.4 Cpsizm

1541 B xaxgoM TemmepaTypHOM OJNOKe 3ZaEHMA CHCAYST MpEeAyCMaTpHBATBH
CaMOCTOATENEHYIO CHCTEMY CBA3EH.

15.4.2 Huxsne nosca Gaox 1 depM KpaHOBEIX HmyTeH nposieToM cBemme 12 M cnexyer
YKPeIUIITE TOPA3OHTAIBHEIMY CBA3AMH.

15.4.3 Bepmuxanvuvle CeA3u MexXcOy OCHOGHbIMU KONOHHAMY HIXC YPOBHA Oanok
KPaHOBBIX HyTeH CISAYCT PacmoflaraTh B CEpefHHE HilM OKOJIO CePSIHHE TEMIEPaTypHOTO
6a0Ka; BepXHWE BepTHKANBHBIC CBASH HENecoobpasHo pacnonarars HO TOPUAM 3/aHHA H B
miarax KOMOHH, NPAMEIKAIOMHMX K TEMIICDATYPHBIM [MBaM, a TAKXKE B TeX IMarax, Iae
PacMONIOIKEHE! CBS3HU HIDKHETO Apyca.

IIpu HeZOCTATOYHOM JXECTKOCTH BETBEH KOJMOHH B NPOAOARHOM HaIpaB/IcHHH 3MaHUd,
CHeAYeT YCTaHABIHRATE JAONONHATENEHEIE PACHOPKY, 3aKPEIUIEHHEIE B Y3IaX CBa3ci.

Ilpn nByxBeTBEBBIX KONOHHAX, ECIH PacCTOAHHE MEKAY BeTBAME He Menee 500 Mu,
BEPTHKEUIBHBIE CBA3H CHEAYET PAciioNararh B INOCKOCTH Kavkaoit #3 Bernelf kononnsl. Bersu
JIBYXBETBEBBIX CBA3eH CIICAyeT COeMEATE MeXAy cobolf pemeTxaMy.

1544 Cucmema ceaseii noxpuimus 3aBHCHT OT THNA Kapkaca (cTanbHOM HRH
cMeINanHEI), THIIA TOKPEITHS (IPOrOHHOE KM GECpOroHHOE), TPY30I0ABEMHOCTH KPAHOR B
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pex@Ma EX paboTH, BaiM4Us [OABECHOTO IOXBEMHO-TPAHCHOPTHOTO OGOpYNOBAHESA H
TOACTPONENGHEIX (epM.

15.4.5 B yposHe Hudxchux nofcogé CTPONHIEHE (epM C BOCXOMAIMMH PackOCaMH,
OIHMpPAIOIAMHCE Ha KOIIOHHBE! HIKHHMH NOACAMH, CIICAYET NPEAYCMATPHBATE HOMICpEtHEIe
TOPH3OHTANLHEIE CBA3H B KOKIOM NPONeTe 3aHAk ¥ TOPIOB, a TAKKE ¥ TEMIICPATYPHIX LIBOB
snanuA. Ilpp  jmHe Temmeparypmoro Onoka Gonee 144 ™M H  mpH KpaHax
IPY3ONOABEMHOCTBIO  >50 T clIeAyeT IpPEAyCMaTpHBATE TAKKS H NPOMEXYTOUHBIC
TIONCPEYHBIC TOPAZOHTANIEHEIE CEAZH C IMarOM HE Gonee 60 M.

B spaEmax CcO CTaNbHBIM KapkacoM, OGOpYNOBAHHEIX MOCTOBBIMH KpaHaMH
rpysonoaseMiocrsio 10T m Gonee;, # B 3ZaHMANX ¢ HOACTPONHIEHEIME (epMaMa ClCIyeT
TIPERYCMATPHBATH MPOJONIGHEIE CBA3H, pacHoaracMEele 0 KpaifHuM NaHeAM HEKHHX IOSCOB
CTPONAIEHEX (epM 1 06pasyioHe COBMECTHO ¢ TIONEPETHFIME CBA3AMHE JKCCTKHI KOHTYp B
TUIOCKOCTH HHXKHHX HOSCOB QEpM.

B ogEOUOpONETHEIX 3[@HWAX TAKOTO THIA IPONCINGHBIC CBA3H MO HIDKHHEM HOSCaM
CHIEyeT HA3HAYATH BAOIE 060MX PANOB KONOHH.

Ilpa HaBIAH HEH3MEHASMOTO XECTKOTO AMCKA MEXY CTPONHILHEIMA (epMamu C
HHCXONAIIMM ONOPHBIM PACKOCOM B KpaliHHX y3liaX HIJKHAX HOACOB CIEAYET YCTAHARIHUBATE
TOJIBKO PacIiOpKH.

B MBOrOIpPONETHEIX 3JaHWAX IPH KPaHaX IPY30HOXBSMHOCTEIO < 50 T, C pexuMoM
pabotrr 1K-6K (B cooraerctau co CIT 20.13330) mpononsisie CEA3H cHeAyeT pacmonarars
BAONE KpaliHHX KOJIOHH A 4Yepe3 OfMH pPIf BAONE CPEAHHX KONOHH. B MBROromponeTHBIX
3NAHBAX ¢ KPaHAMHM IPY30MOABLEMHOCTEIO > 50 T, ¢ pewwmmom paborsl 7K — 8K, a Taroke B
3[aHESX C HEPEMafaMy BRICOTH! CASHYET HasHa4aTh GoMee JacToe PacHONOKEHIES MPOJOIBHEIX
ceasell mo mDKHMM mosicaM (epM. IIpogosbHEIE CBASH MO CPEffHEM pAfaM KOJOHH IPH
OFHHAKOBOM BEICOTE CMEXHEIX IPONETOR CICAyeT NPOCKTHPOBATE TAKAMH K€, KaK H BAOIE
Kkpa#fEEX pAfOB KONOHH.

B cmyuae, ecimd rEGKOCTE B FOPH3OHTANBHON IIOCKOCTH HaHENCH HIDKHWX HOSCOB
depM, BaxomAmwXCS MeXAY ABYMS HONCPSIHBIMM CBY3¢BLIMH (epMaMu, HE YHOBNETBOPAET
10.4, 10 oHa momxHa OHITE obecmedeHa MOCTAHOBKOM pacTaXeK, 3aKpEIUICHHBIX B Yalax
cpA3eBEIX depM.

15.4.6 Ilo eepxnun noscam CTPOIMMNEHEIX GepM MONEPEUHEIS N'OPH3OETAIBHEIE CBA3H
OpH HOKPHITHH C TPOrOHaMH CJICIYeT Ha3Ha%aTh B JHOOOM ONHOSTRKHOM NPOMENMICHHOM
sparwe. Ilomepeunsie cesaseBmic ¢epMbl MO BEpXANM W HIDKHMM HOHCAM pPalHOHAIBHO
COBMEIATE B ILIaHEe.

Bepxude mosca CTPOIMHNGHEIX (epM, HE NPUMBIKAIOMHE HEMOCDEACIBEHHO K
OONEPedHbIM  CBA3AM, ClIeNyeT pPacKpelUINTh B IUIOCKOCTH PacHONOXKeHHS 3THX CBazed
PacIopKaMH.

15.4.7 Tlpw pamsaes JXECTKOTO JUCKA KPOBJIH B YPOBHE BEPXHUX HOACOB B HOKPBITHAX
663 MPOroHOB (B KOTOPHIX KPYHHOPAIMEPHEIE Kee300eTOHHEIE INIHNTE NIPABAPCHB! K BEPXHUM
noscaM WM MpodHIKPOBaHHEIR MCT MOKPEITHS IPEKPEILIEH B KAXI0M rodpe) monepetHEe
CBS3H [0 BEPXHHMM NoOAcaM (epM cHefyeT ycTpawBaTs TONABKO B TOPHAX 3HAHHA H Y
TEMIEPATYPHEIX IOBOB. B OCTaMBHREIX IIarax HeoOXONMMEI DAacHoOpKH Y KOHEKA H Y OHOp
CTPOIAIEHEX (epM.

TIpp HamuyHe KeCTKOTO /[HWCKR KDOBIH B YPORHE BEPXHWAX MHOACOB CIEAYET
IpEeAyCMATPHBATH HHBEHTAPHAIE CHeMHEIe CBA3H UL BRIBEPKH KOHCTPYKIMIL B oGecneteHA
HX YCTOHWIUBOCTH B HPOIECCE MOHTAXKA.

B nokphITHSX Ge3 NpOroHOB TOPH3OHTAIBHEIC CRAH IO HICKHHM HOACAM CHEXYET
CTABHTH HE3aBHCHMO OT TANA MOKPHITHA TOABKO B 3AAHHAX ¢ KpaHAME TDY30NOZBEMHOCTEIO 2
50 1, ¢ pexumoM paGoTe 7K B Iexax MeTalTypradecKkax oporzeoicTs u 8K (B cooTseTCTRHE
co CIT20.13330).

Tlpu HanuuHE NONCTPONAILHEX (EpM B OXHONPONCTHRIX TOKPHTHIX 63 NPOroHoB
MHOTONpPONETHLIX MOKPRITHAX, PACTIONOKEHHEX B OMHOM YpORHe, HeoDX0ogHMO YCTpOUCTRO
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TMPOJONEHEIX TOPHIOHTANLHEIX CBisel B IUIOCKOCTH RepXHHX HOACOB $epM B oZHON H3
KpaliEux nanenei gepm.

15.4.8 TIpn pacnioNoXeHAHR ODOKPEITHI B pasHEX YPOBHAX HEOOXOAHMO IPEAYCMOTPETE
0 OAHOH DPOAONBHOM CHCTEME CBA3CH B KAXIOM YPOBHE.

B npenemax ¢omaps, re DporoHEl 10 BepxHEMY mosdcy (EpM OTCYICTBYIOT,
Heo6X0oaAMO NMPEAYCMATPHEATE PACTIOPKH. Hanmudue Taxux PaciiopoK IO KOHBKOBBIM Y3/1aM
depm sBiseTCs 06A3ATEIBHBM.

1549 Cpmu mo (oHapsM cHefyeT pacHoiararh B IUIOCKOCTH BEPXHHX IIOSCOR
(pEremneif) y Topros ¢onaps u ¢ 00eEX CTOPOH TEMIIEPATYPHEIX IEOB.

154,10 B Mectax pacmOfOXEHMA NONCPEYHBIX CBA3ed NOKPHITHES CleAyeT
IPEOyCMaTpPHBATE YCTRHOBKY 6EPMUKAIbHLIX CEA3EH Mexcdy depmamu.

B NOKpHITHSX 34aHMH B COOpYXeRHH, SKCIMyaTAPyeMEIX B pafioHaXx ¢ PacYETHLIMH
TeMieparypaMu Hixe Muayc 43° C crienyer npeAycMaTpHBaTh (IOTOIEHTENRHO K 065MHO
IPHMEHACMBIM) BEPTHKANGHEIE CBASH NOCEDEAMHE KAKIOI0 NPOJIeTa BAONE BCETO 3/IaHHAL.

BepTHRANEHEIC CBA3M CHEAYET PACONaraTh B INTOCKOCTX ONOPHLIX CTOSK CTPONAIEHEIX
dhepM, B INIOCKOCTAX KOHBKOBRIX ¢ToeK Ana depM nponeroM mo 30 u, a Tamre B IOCKOCTAX
CTOEK, HAXOIANMXCA HOJ, Y3IOM KpEIUICHHS HAPY)XHBIX Hor QoHapsa ama depM mpojeToM
Bomee 30 M.

Mexny crponibabiME depMaMn ¢ HHCXORAIAM ONIOPHEIM PACKOCOM B KpaifHHX yanax
HIDKHAX HOSCOB CIE/yeT YCTaHABNHBATE OJKOCH! K KpaifHEMY Y3y BepXHETO HOsca,

CeueHns DIEeMEHTOB BEpPTHKANBHEIX CBA3el Cleayer HasHadaTh 0O NpEACTbHOR
rEbKocTHE (cM. 10.4).

15.4.11 Topr3oHTANBHEE CBA3M MO BEPXHMM ¥ HIDKHMM HONCAM Daspe3mElX GepM
TMPONSTHEIX CTPOSHHH TPAHCIOPTEPHEIX ranepell clefyeT IPeXyCMaTpPHBATH PA3AENLHO NI
KDKHOTO ApONeTa.

15.4.12 [Ilpu npHMeHeHHH KPeCTOBOH pelleTKH cBasel MOKDEITHI, 338 HCKMOJYEHHEM
YHHKIGHBIX 3JaHAH M COOPY)KCHWH, pacur NpPOU3BOMHATCH IO YCHOBHOH CcXeMe B
IPEANON0KEHNH, 9T0 PACKOCH BOCHPHHHAMAIOT TOIBKO PACTATHBAIONIHE YCHIIAL.

TTpu ompezencHEE yCHIHMi B JMEMEHTAX cBA3ci ofxaTae NOACOB dlepM YUHTHIBATS He
CleAyer.

154.13 B BHCAIHX NOKPHITHAX C IUIOCKOCTHEIMH HECYITHMH CHCTEMaMi
(ABYXNOSCHEIMH, H3THGHO-MECTKEMA BRHTAMH ® T.JL) CHeJlyeT NpeAyCMaTpHBaTh
BEPTHKaNBHEIE A TOPH30HTANLHEIE CBA3H MEXKAY HECYIAMH CHCTEMAMH.

15.4.14 Kpennensue cpsseil clenyeT 0CYIMeCTRIATH Ha GoaTax kiacca ToIHOCTH B.

B spanrmsx, 060pyAOBaHHEEIX KpanaMu GOMLIION Ipy20IOXEEMEOCTH 1 PEXXKHMOB paboTE
7K u 8K, a Taxxe B CiTyuae 3HATMTEIHHEX YCHIHH B 2JIeMERTaxX cBasell (BETPOBLIE GePMEL H
T. N,) KpelUIeHHe 3NeMeHTOBR cBssell cleZYeT OCYMECTRISNTE HAa MOHTAXKHOH CBADKE, @ B
OTHEIBHEIX CTydanX H Ha GonTax xacca TOYHOCTH A.

15.5 Baakxn
15.5.1 TMaxkers: MMCTOR NS NOACOR CRAPHLIX JBYTABPOBLIX OafOK NPHUMEHATH HE
CIIEAYET.

Jing moscoB GanoK ¢ (PHKNHOHHBIME COSAHMHCHHAMM ClIGyeT TPHMEHATH DaKeTHl,
cocTOANIHe He Gonee yeM M3 Tpéx JHCTOB; TIPH 3TOM ILIOIIANE CeHeHHA MOACHBIX YTONKOB
CASAYST NPHEHAMATS paBHoll He MeHee 30 % Beell muomamy CCYCHHS noAca.

15.5.2 TlosicHbIS HIBE! CBAPHEIX HANOK, a TAKKE MBI, NPHCOSMHAIONHE K OCHOBHOMY
cevenmo Gaixy BCOOMOTATENLHEIE OeMEHTHI (HampuMep, pefpa MECTKOCTH) CIEXYET
BEIIONHATH HenpeprBHEIME. [lonepeyntie pE6pa XeCTKOCTH JOIDKHE OBITE ¢ BRIpeIaMH It
TIPOIYCKA MOACHEIX IIBOB.

B purenax paMHEIX KOHCTPYKIMHA Y OINODHBIX Y3JIOB CIAEAYET IPHMEHATH
IBYXCTOPOHHHE NOACHBIE INBEL NPOTSIKEHHOCTH KOTOPBIX AOJDKHA GEITH HE MEHEE BEICOTH!
CEMEHHS PHPEIIS.
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15.5.3 Ilps npEMcHEHEE OZHOCTOPOHHHMX NOACHEIX ITBOB B CBAPHBIX [BYTABPOBBIX
Gankax 1-ro Kjlacca, HECYIMHX CTAaTHYCCKYIQ Harpys3ky, ClnefyeT BBIOIOJHATE CHEAYIOITHE
TpeCoBaHHA:

pacutTHasd Harpy3Ka JOJDKHa ORITH NpHIOXeHA CHMMETPHYHO OTHOCHTS/IBHO
TOnepedHoro cedeHns Ganky;

YCTOHUMBOCTE Caroro mosica Oajixu moipkHA OBITH obecmeveHa B COOTRETCTEHM ¢
IepevrcieHueM a) 8.4.4;

pacter ycTOHUHBOCTH CTeHOK 6anox JO/KeH OLITE NpOHIBENEH B COOTBETCTBHH C
TpeGoparmamu 8.5.1 u 8.5.2;

ZOMKHEL OBITH YCTAHOBIEHE! MONepedHEe pEbpa XECTKOCTH B MECTAX OPHIOKEHHA K
noscy Oalky COCDefIOTOYEHHEIX Harpy3oK, BKIIOYas Harpyskd or pelpHeTsx
KeNe3006TOHHBIX IUIAT; HOoHmepednsic pEbpa MECTKOCTH HE CICHYET YCTAHaBAUBaTh NpPH
NpOReJICEHH NPOBEPKM MeCTHOH ycTolismBocTH no 8.2.2.

15.5.4 P&bpa wE€ctrOCTH CBapHEIX OANOK HOIDKHE! GBITE YHAAICHE! OT CTBIKOB CTEHKH
Ha paccTosHHAe He MeHee 10 TOMIMHE cTeHKA. B MecTaX HepecedeHHs CTRIKOBHIX IIBOB CTEHKH
Ganke ¢ MPONONLHEIM peGpOM IKECTKOCTH IMNBHI, HPHKPEIUIAIONHE NpoAoikHOE pebpo
WECTKOCTH K CTCHKE, HE CHIEAyeT AOBOAMTH JO CTHIKOBOTO HIBA CTEHKH B MeCTaX HX
nepeceueHna Ha (6f —20) mm.

15.5.5 B cBapHEIX ABYTaBpOBEIX Hankax KOBCTPYKIHH IPyHi 2 — 4 ClieayeT NPAMEHATE
OJJHOCTOPOHHHE pE6pa XECTKOCTH ¢ PacONOXKEHHeM HX ¢ OFHOH CTOPOHEI OaiKu 1 MpUBapKoit
HX K nosicaM Gamy.

B Gankax ¢ OXHOCTOPOHHAMHE NOACHEIMH HIBaME pelpa %eCTKOCTH Ha CTCHKE CIIeHyeT
pacroiararte CO CTOPOHE!, NPOTHBOMONOXEHOH PACHONOXEHHIO OJHOCTOPOHHHX HOSCHBIX
MROB.

Pacder yCTOWIHROCTH OAHOCTOPOHHEro pefpa JKECTKOCTH CIEAYeT NpPOH3BOIMTE
cornacHo TpebopanuaM 8.5.9 n 8.5.10.

15.6 Bagku KpasoBeIX myTei

15.6.1 Bepxnye nosAcHsie Bkl B 6aikax KpaHOBBIX MyTeH Zig KpaHOB TPYIIL PEKHMOB
paborer 7K (B uexax meramnyprudeckux mpoussoacte) B 8K (mo CIT 20.13330) caemyer
BBIONHATE ¢ MPOBAPOM HA BCIO TOMMHHY CTCHKM.

15.6.2 Cpofogusle XKPOMKE PACTAHYTHIX MOACOB GaNOK KpaHOBBIX Hyred H Gamok
pabounx IIOIANOK, HEHOCDPEACTEEHHO BOCHPMHMMAIONMAX HArpy3Ky OT HOJBEDKHBIX
COCTABOB, MO/DKHBI OBITE IPOKATHBIMK, CTPOT&HHBIMM MM OOpe’aHHEIMH MAIHEHOH
KHCTIOPOHOH Wi INa3MeHHO-TyTOBOH peskoi.

15.6.3 Paamepst p&fep xScTKoCTH Ganok XKpaHOBEIX myTel NOMAKHEI YHOBICTBODATEH
Tpeboparmam 8.5.9, 8.5.10 u 8.5.17, mpu 3TOM mupyHA BHCTYNAOMEH JacTH ABYCTOPOHHETO
NpoMexyTouHoro pebpa momxHA OETH He Meree 90 MM. J[BycTOPOHHHE nonepednse pédpa
KECTKOCTH HE CIEAYeT NPHBApHBaTh K mosfcaM Oankw; IpH 3ToM Topusl pEbep XECTKOCTH
HOIKHE! OBITH IIOTHO HPWTHEHE! K BEPXHeMy Hosacy Gankh. B Oanxax moj KpaHsl rpymm
pexamos pabotsl 7K m 8K (mo CII 20.13330) meofGxonuMo CTPOTaTh TOPIEL, IPHMBKAOINHE
K BepXHeMY MOACY.

TpuMeRsTh OMHOCTOPOHHHE NoNepeyHEle pelpa WEecTKOCTH W3 HONOCOBOH Crany HIIH
OMHOYHEIX YTOIKOB C IPHBADKOH HX K CICHKE H K BEPXHeMY IOACY H DAcHON0KCHHEM
cornaceo 15.5.5 cnefyer TONEKO B Gankax Mo KpaHs! rpynn pexumor pabotsl 1K-5K (mo CIT
20.13330).

15.7 JIncToBEle KOHCTPYKIHH

15.7.1 KoETyp nonepedHbix JEMEHTOB KECTKOCTH 060N0ueK cllefyeT IPOCKTHPOBATE
3aMKHYTEIM.

15.7.2 Ilepegady cocpeZOTOYEGHHBIX HAIPY30K Ha JIHCTOBEIE KOHCTPYKIIHH CIEAyeT
OPEAYCMATPHBATE 4EPE3 JIEMEHTE! JECTKOCTH.
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15.7.3 B mectax conpmxeHmi ofonouek pasmuuHoM topMsr CleNyeT IpHMEHATH
naBHEIE TIEPEXOE! I YMEHBINCHHA MECTHBIX HAODAKEHTH.
15.7.4 Bemommende BCeX CTHIKOBBIX IMBOB CHEAYET DpPeXyCMATPHBAThH ABYCTOPOHHEH
HIIE OFHOCTOPOHHEH CBAPKOH ¢ MOABAPKOH KOPHA HIIM HA HOKIAIKaxX.
B npoexte crnemyer yKashHBaTe Ha HeoOXOMMMOCTH oOecHedeHHS THOTHOCTH
COe/IHHEHwH ROHCTPYKIMI, B KOTOPLIX T2 INOTHOCTH Tpebyercs.
15.7.5 B JmCTOBEIX KOHCTPYKHENX CHCAYET NPAMEHATH CBAPHEIEC COSAUHEHNA BCTRIK;
COefFHEHAA JIHCTOB TOJNINAHOM 5 MM H MeHee — BHaxinECTKY.

15.8 Bucaude mOKpHITHS

158.1 [na xomcTpykuud W3 HHTCH CneAyeT TPHMCHATH KaHATH, NPIAH H
BEICOKOIPOYHYK) MPOBONOKY (MIIH POKAT).

15.8.2 KpoBsia BECAYEr0 MOKPHITAS JOIDKHE OBITE PAaCIONOiKEeHa HENOCPEACTBECHHO Ha
HeCYmHX HUTAX H IOBTOPATE o6pasyemyio BMu dopMy. Ecim dopma KpoRiR oTiHdacTCs OF
GOpMElI NpPOBHCRHWA HHUTEH, KPOBIMIO MONHHMAIOT Haj HUTAMH, ONEPEB HA CHEIMAILHYIO
HaACTPOESUHYIO KOHCTPYKIMIO, WIH NOJABCIIHBAIOT K HATAM CHH3Y.

15.8.3 Owueprarud OHOpHBIX KOHTYpOB CHCAYET HasHaYaTh ¢ y4J€ToM KPHBBEIX
JaBJCHAA OT YCHIIN B IPHKPENIEHAEIX K HHM HATAX IpA pacyETHE Harpy3Kax.

15.84 Jing coxpaveHms CTa0WIBHOCTH (OPME], KOTopas HOJDKHA OOECNeYHBATL
TePMCTHYIHOCTE NPHHATON KOHCTPYKIMKE KPORIH, BECAYHE NOKPHTHA C/ICHYET PacCUATEIBATE
Ha AcHCTBHE BPEMCHHEIX HarpPy3oK, B TOM YHCIE BETPOBOrO orcoca. IIpH 3ToM ciemyer
TIPOBEPATh M3MEHECHMe KPHBHZHEI MOKPHITHA NO JBYM HANpaBICHASM — BAONL H NHONEpeK
uuredi. HeobxomuMag crabmmerocts JOCTHTAETCY ¢ IIOMOIBIO KOHCTPYKTHBHEIX
MEepONpHATHIA: YBEIHYCHHEM HATAKCHUA HITH 22 CUET BECA OKPRITHS HiIA NPSABApPHATCIBHONO
HATNIPDKEHNs; CO3NAHMEM CHEHHAILHON Cra0HIHMBHpPYIOICH KOHCTPYKUHH; IpHEMCHCHHEM
w3rnOHo-KECTKEX HHUTEH; NpeBpamieHHEM CHCTEMEl HETEH H KPOBENBHBIX IUTAT B €AHHYIO
KOHCTRYKIIHIO.

15.8.5 Ceuenne EuTH AOW¥HO OHTH paccuHTaEo mo HambGomemeMy ycHmHIO,
BOSHHKAIOIEMY NpPH pacuerHolf Harpyske, ¢ y4eToM H3MeHEHHA 3aJaNHON IeoMETpHHA
HOKPHITHA. B ceruatix CHCTEMax, KpoMe STOro, CeUeHHE HHTH JOMKHO OHTh IIPOBEPEHO Ha
YCHJIEE OT JNCHCTRHA BpeMEHHOH Harpy3KH, pacmoloxKeHHON TONBKO BAONE JaHHOH HUTH,

15.8.6 BepruxaneEReE H TOPH3OHTANBHBIC IEPeMEINEHHS HHTSH ¥ YCHIMA B HHX
CHeAyeT OUPEAEIATE ¢ YIETOM HEIMHEHHOCTH PABOTEI KOHCTPYKUHHM IIOKDBITHSA.

15.8.7 Ilpm pacu®re puTell w3 KaHATOR M MX 3aKpemnenui kot dumuentsl yeaoBHi
paboTH clefyeT NPHHEMATL B COOTBeTCTBHM ¢ paszfienod 17. JIng  crabmmmsupyrommx
KAHATOB, ECIH OHH HE ABJIAIOTCH 3aTSHKKaMHU UIS ONOPHOTO KOHTYpa, KoathGUIAeHT ycnoBmi
pabotsl z: = 1.

15.8.8 Onopmble ysnel Hureli B3 NPOKATHEIXX NHpodmiell cHenyeT BEUIONEATH
IIAPHAPHEIMHE.

15.9 Onannesble coeaHHCHUN

15.9.1 [Ilpu npoexTHpoBaHuE (MISHIICBEIX COSHHHCHHH CYaNLHEIX KOHCTPYKIMH,
TOABCIKEHHEIX PACTAREHHIO, H3rH0y HIM HX COBMECTHOMY ACHCTBHIO, CIEHYET NPHMEHATE
crans s hnarmes C355 1 C390 ¢ OTHOCHTE/NBLHEIM CYXEHHEM Wz = 35%, TIpeBapuTeNRHO
HAODAKCHHLIC BBICOKOMPOURbIE GONTH M3 CTAald KJAccOB OpouHOCTH He Hmke 10.9,
BRICOKOINPOYHBIC Ialiky B madOE: K HuM.

TpeGopanna Mo HATAKEHHAIO BHICOKOMPOUHEX GonToB RO (IaAmeBOoM coeMHHEHHH,
ofecneanBarOMEM BOZMOKHOCTE BOCIIPMHHAMATE HONEPEYHLIS YCHIMA 3a CuST CHII TPCHHA
MEXKLY QIaHIaMy, er0 KOHTPOIIO | IIOTHOCTH KOHTAKTa Mexay danamu npureness B CII
70.13330.
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QnantieBEle COSOWHEHHA CTANBHEIX KOHCTPYKOMH, HOABEDKCHHEIX CXATHIO HIH
COBMECTHOMY HCHCTBMIO CXaTHA ¢ mrmCoM (OpE OJHO3HAYHOR SHIOpE CHAMAFOIEX
HANOpDKCHHHE B COSOAHACMBIX MEMEHTAX), CleJyeT BRNTIONHATH Ha BRICOKONPOYHHIX Gojtax
6e3 IpeBapHTEIEHOTO HX HATAKEHUA, 3aTAKK0IM GONTOR CTAHAAPTHEIM Py THBIM KIOUOM.

15.9.2 TIIpu pacuére (naHneBRIX COCHUHEHMH B 3aBHCAMOCTH OT KOHCTDYKTHBHOIO
DellleHHsd, XapakTepa INepeflaBaeMEIX ycHME# H TpeOoBaHmi JKCIWIyaTanwd CAeayeT
MPOBEPATH:

HECYHYIO CIOCOGHOCTE GONTOBOTO COSHMHEHHS;

NPOYHOCTE (IAHIIERLIX JIMCTOB IPH HITHOE;

NPOYHOCTE CBAPHEIX IIBOB, COSARHIIONX (pIagen ¢ OCHOBHBIM JIEMEHTOM.

15.10 Coenunenus ¢ ¢ppe3epoBAHHLIMH TOPHAMM

B coepmrennsx aneMenToB ¢ GpesepoBaHHEIME TOPIAMH (B CTRIKAX H Gazax KOIOHH H
T.1.) CKAMAIOIIYIO CHITY CEAYET CIUTATh MOIMHOCTRIO HepeaoLelica Jepes TopOEL.

Bo BHEHEHTPEHHO CHATEIX (CKATO-H3rHOAEMEIX) SIEMEHTAX CBAPHEIC MEBHI # GOITHI,
BKIOYAS BHICOKONPOYHEIE, YKa3aEHBIX COSTUHEHHUIE Cnefyer pacCIATHBATE Ha MaKCHMANRHOE
PaCTATHRAIOMES YCHIMEe OT ZACHCTBHA MOMEHTA H HpOAONBHOM cmmsi mpH HamGonee
HeOMATONPHATHOM HX COYETAHHH, a TAKXKE Ha CHBHTEIONISS YCHIIHE OT NefCTBHA nonepeyHol
CHITRI.

15.11 MonTaxHbie KpenjieHAd

15.11.1 MoHraxHre KpellleHAsS KOHCTpYKIHi 3aanHll B coopyxeHni ¢ Ganxamu
KpaHOBEIX IIyTeH, PAaCCMHTBIBAaéMEIMH Ha YCTamocTh, & TalOKe  KOHCTpykmui Iox
eJle3SHONOPOKHEIE COCTABEI AOJDKHE! GEITE CBAPHEIMH HIH (PHKIHOHHEIMH.

B MOHT&XHBIX COCIHHEHHAX THX KOHCTPYKIHHE CreTyeT OpUMEHATE OONTH Kiacca
TouHoctd B:

JNS KPEIUICHHS MPOTOHOB, HIEMEHTOR (OHapHOH KOHCTPYKIMH, CBAzZeH IO BEPXHUM
nodcaM (lepM (uUpE BamAdAH CBA3¢H NO HIDKHAM MOSCaM MM JKECTKOH KpOBIHM),
BEPTHKAIEHEIX cBasell mo depmam # HOHADAM, a Takke HNEMEHTOB (axsepxa;

I KpelUleHus cBa3ell mo HIKHMM NoacaM depM mpE HammdamH XECTKOA KpoBIH
(TpHBARCHHEIX K BEPXHHAM IOACAM JXEIC300STOHHEIX MM apMHPOBAHHEX MUIHT B3 S9EHCTEIX
GETOHOB HIH NPHKPEIUIEHHOTO B KAKIYIO BOJHY NpodiIHpOBRHEOrO HACTWIA B T.1L.);

IJ1A KpemyneHns CTPOIFUIBHBIX H HOACTPOMANEHEIX (epM K KOJIOHHAM B CTPONAJIBHBIX
¢epM K HONCTPOINANEHEIM NPH YCIOBHHE HEPEaYM BepTHKANLHOIC OHOPHOI'O JARJIeHHs Jepes
CTOJIFK;

JJI1 KpensieHns paspesHeix Oanmox KpaHosbIx myTeli Mexamy cobolf, a Taoxe mm
KpenIeHAS AX HIDKHETO I0ACA K KOJIOHHaM, K KOTOPEIM HE KPEIATCA BEPTHKAILHEIC CRA3H;

Zns xpennenms Ganox pabouMEX NJIOMANOK, HE HOABCDPralOMEXCH BOIACHCTBHUIO
JHHAMHYECKHX Harpy30K;

1A KpeTIeHus BTOPOCTEIEHHBIX KOBECTPYKUMH.

15.11.2 [ins nepepacnpenencHHS HIrHOAIOMMX MOMEHTOER B 3JIEMEHTAX DPAMHEIX
CHCTEM KapKaCHBIX 3JAaHHH B y3naX COeJHHEHHA pHreiacit ¢ KOJNOHHAMH HPHMEHAIOTCH
cTanbHEe Haknanky, paboTatomue B nacTHHecKoH cragmy. Haxnanku clefyeT BINOMHATH H3
craneii ¢ npenenoM Texydecta 1o 345 Hivm2,

VYennus B Haknafkax cleAyeT OOPEACAATh NpH MHHHMAIBHOM INpejene TeKydecTH
O.min = Ryn B MAKCHMATEHOM TIPEJENE TEKYHECTH Ojmax = Ry + 100 Hivm2.

TporonsHEe KPOMKH HaKIamoK, paboTaiomuX B MIIaCTHUECKOH CTafUH, AODKHEL OBITh
CTPOTAHHBIMH #iH (pe3epoBaHERIMH.

15.12 Onopnsre 4acTy

15.12.1 HenoxewxHEe INapEHEpPHEIE ONOPH ¢ HEHTPUPYIOMIAMH NPOKNANKAMH,
TAHTCHIHANBHEIE, 4 NpH BeckMa OONBIMX peaknmsx — GanaHCHpHBIE ONOPH CHAEAYET

H
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NMpUMeNsTE OpH HeoOXOOMMOCTH CTPOTO DaBHOMEDHOTO pAcHpeACiCHHS JaBNeHHA IIOA
onopoit.

ITnockHe MIM KATKOBEIC DOABHIKHEIE OMOPHI CHEAYET NPUMEHATH B CIIy9asx, KOFHa
HIDKENSKaman KOHCTPYKIAA AOMDKHA OHITE pasrpyxeHa OT TOPH3OHTANEHEX Yormi,
RO3HHKAIOIHX DX HENOABMKHOM ONMpanys Gamks wim GepMeL.

KosddunpenT TpeHRs B IWIOCKWX NMOMBHXHEIX OOpaX CHEAYET NPUHAMATE DABHBIM
0,3, B xaTxoBsIx — 0,03,

15.12.2 Pacuér Ha cMiaTHC B UMNMHAPHYECKHX mapHHpax (Handax) GanaHCHpHEIX
OHOp CHGHYST BBLIMONHATE (NP LCHTPANBHOM yrjle KacaHHsA HNOBEPXHOCTElf, paBHOM HIH
66mmem 90%) no popmyne

FI(125rIRpye) <1, (199)

rne F'— naenerue (CHi4) Ha ONOPY;
r, | — pag@yc B ITHEA MapHApA, COOTRETCTREHHO;
Ry — pacuéTHOE CONPOTHRICHEE MECTHOMY CMATHIO NPHA IUIOTHOM KacaHWW, IPAHAMAEMOE
cornacHo TpeOopanuaM 6.1,
15.12.3 Pacuét Ha npaMeTpanbHOE CKATHE KATKOB CIEAyeT BEIHONHATE II0 GopMyne

Fl(ndlRape)<1, (200)

TAE 1 — MHCIO KATKOB;
d, | -~ qpameTp ¥ IiMHA KATKA, COOTBETCTBEHHD;
Res— pact&THOE CONPOTHRICHKE JHAMETPANEHOMY CHKATHIO KATKOB HPH CBOGOXHOM
KacaHaH, NPHHEMAaeMOe COrIacHO TpebopamuaM 6.1,

16 TpeGosaHns N0 NPOEKTHPOBARHIO KOHCTPYRURIA
0nop BOAYIMHGLIX JHHHI 3JIeKTpoHepeRayH, OTKPLITHIX
pacnpeneinTeabHLIX YETPOHCTE H KOHTAKTHBIX ceTell TpaHCcnmopTa

16.1 Jins KOHCTPYKuMH ONOp BOSAYINHBIX JIMHMYE 3nexrponepesad (BJI), oTKpEITBIX
pacmpepermATeNsHEIX yorpolicts (OPY) B KomTaxTHRIX ceteit TpaEcmopra (KC) cmemyer
mpumMeraTs cram C235, C245, €255, C285, €345, C345K, C375, cornacHo NpHIOKEHHIO B
¥ cranb mapke 20 u 09T°2C no pelicreyromum HJT,

B 3aBECHMOCTH 0T HAa3HAaJeHHS M THNA WX COCAMHCHHH KOHCTPYKIMH OIOD
HOpPASACHAIOTCS Ha TPYIIEL

1 — cBapHBIe cnenyaNbHEE ONOPE! GONBITHX IEPEXOLOB BEICOTOH cBElmE 60 M;

2 — capHsIe onopsi BJI, xpoMe yrasaHHEIX B rpymme 1; CBapHEIC onophl OIIMHOBKE H
nox prkmoyarern OPY He3aBHCHMO OT HaIDA)XGHHS, CBapHBIC ONOPH Iox o6opyloBaEme
OPY panpsxennem cebime 330 kB; koHCTpyKnuu i 2neMenTsl KC, cBA3aHHEEIE ¢ HATAKEHHEM
IPOBOAOR (THATH, MTAHIM, XOMYTHI), 4 TAXXKE OIOPEL, YKA3aHHEIE B Ipynne 1, IpH OTCYTCTRRR
CBapHBIX COSHHEHHI;

rpynna 3 — ceapusie H GonToprle omops nox oGopynoeanue OPY HanpsukeHHEM A0
330 xB, xpoMe omop NOX BRIKIOYATENH; KOHCTDYKUMH H JEMEHTH HECYIIMX,
nopAepXHEaomux ¥ ¢uxcupyionmx yerpoders KC (omophl, prrem eCTKMX MONEPEYRE,
HPOXSKTOPHEIE MAdTsl, QHKCATOPHI), & TAKKe KOHCTpykuu# rpymms: 2, kpome KC, npm
OTCYTCTBMM CBAPHEIX COSIAHESHNH;

rpynna 4 — ceapHble # GONTOBEIE KOHCTPYKIHH KaOC/IBHEIX KaHAIoB, ASTAmH mytei
HepeKaTkH Tpasc(opMaTopOB, TPalEl, JECTHHIE, OTPRKACHAA H APYTHE BCIIOMOTATENbLHEIE
KoHCTpyxiuu u anements OPY, Bl u KC.

16.2 BoxThI K1acCcoE ToMHOCTH A M B mma onop BJI BeIcoTOl 10 60 M ¥ KOHCTpYKIARK
OPY u KC crnexyer npuHumMats Kax JUIS KOHCTPYKIEH, He PACCIATHBACMBIX Ha YCTAIOCTE, &
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Ins QuaBneREN cocr@HeHni m onop BJI BricoTolf Gonmee 60 M — Kax AN KOHCTPYKIA,
paccYHTRIBAEMELX Ha YCTANOCTh, o Tabmmne I'.3 (mpmioxense I).
16.3 JIareie AeTamy clexyeT IPOEKTAPOBATH U3 YTICPOIUCTOR cTay Mapok 35J1 m 4511
rpynn orimeox I m IH mo HIL
16.4 TIpu pacyerax onop BJI, konctpyxumit OPY 1 KC cneayer npunumars
K02 pHIIEEHTE yonoBmit paGoTe, yeranosieHHHE B 7.1.2, pasaenax 4 u 14 u mo tabmiue 45.
JHns omop BJI, OPY 1 KC 3rauense xo3¢dumuenta HANEKHOCTH 10 OTBETCTREHHOCTH
% CIENyeT IpUHHUMAaTh paBHEM 1,0.
PacuéT Ha OpO4HOCTE PACTAHYTHIX HIEMEHTOB ONOp no hopMyrne (5) ¢ saMeHo# B Hel
sHadennd Ry Ha Ru/ )i He jonyckaercs.

TabGnuna 45
. Kosdduupent yenosui
DneMeHT KOHCTpYKLMit pabotst
e
1 CxaThie nosca B3 OTHHOYHEIX YTONKOB CTOEK CEOGOAHO CToAmelH onopH
B TIEPBRIX ABYX HaHEAAX OT (almiMaKa IPH Y3JIOBBIX COSAHHEHHAX:
a) Ha cBapke 0,95
6) na Gonrrax 0,90
2 CoxaTsiH 3NEMEHT TOCKOH pemeTdaTol TpaBEpCE! B3 OMHHOMHOTO PaBHO-
HOSOYHOG Yroka, NPHKPLIIACMOR0 OAHOH Nomkoi (prcyHOK 22):
@) N0AC, NPHKPeIUAeMa K ¢TORKE ONOPR HENOCPEACTBENHO ABYMA
Bonramu 1 Honee, NOCTARNEHHEIMH BROAD 10ACA TPABEPCH 0,90
) nodc, NpHKpeNNAeMEL K cToitke ONOpE! OFHIM GoNToM HIH Jepes
thacoHKy 0,75
B) Packoc H pacnopka 0,75
3 OTTKKA U3 CTANLHOTO KAHATA MK MyKa BHICOKOTIPOTHOH NPOBOOKH:
a) [ MPOMEKYTOTHOM OHOPs! B HOPMAIEHOM perkHMe paboTel 0,90
G) Asis aHKepHOH, aHKEPHO-YINIOBOH H YINOBO# oniop:
B HODM@ILHOM pexaMe paborst 0.80
B 2BapiiiHomM pexxrMe paboTs! 0,90
T1p¥Meuanne— Yiazanne 8 Tabmume kosddupactrnl yenopuit paboTL He pPACNPOCTPAHAIOTEA HA COCNMHEHHA
JNCMEHTOB B Y3/1aX.

16.5 Ilpu onpencneHuM NpueefeHHON rEbkocTe no Tabmune 8 HanGonsmyio rabKoCTE
BCETO CTEPIKHA Amax CIEAYET BEMHCIATE 10 hopMyIaM:
IUIS 9ETHIPEXTPAHHOrO CTEPXKHA ¢ HapaliefbHEIMA MOACAME, MIADHHPHO ONEPTOro IO
KOHIIAM,
Amax=211b; (201)

IUI TPEXTPAHROTO PABHOCTOPOHHETO CTEPKHA ¢ NapalieNsHRIMH HOACaMH, IMAPHHPHO
OMepPTOro IO KOHIAM,

Amax = 2,51 /B; (202)
Bt cpoGonno cTofmelt cTolixe mupaMunansHo#H (GopmMbl (pHCyHOK 15)

Amax =24 1 by, (203)

rae / — reoMeTpHEYecKas JJMHA CKBOIHOIO CTEPXKHA;
b — paccTosHMe MeX/IY OCIMH IOSCOB HABGONECE Y3KOH IPaHHA CTEPKHS C
napajseAbHEIMA NOACAME;
h — BEICOTR cBOGOAHO cToAINeH CTOHKH;
1= 1,25 (bs/ bi)* —2,75(bs/ by) + 3,5 — k03 PULMEHT 11 ONPENCICHAA PACISTROH JUTHHEL,
rae bs B bi— pacCTOSHHS MEXKIY OCHMH [OACOR TUPAMEIATRHOMR ONOPEI B BEPXHEM ¥ HIDKHEM
OCHOBaHHMAX Hambomee y3KOH rpaiu COOTBETCTREHHO.
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Pucynox 22 — CxeMma TpaBepchi ¢ TPEYTONLHEOH pemerio

16.6 PacudT Ba ycTONQHBOCT: IPH CXATHM ¢ M3rHOOM CKBO3HOTO CIEDIKHA ©
PEeMIETRAME HOCTOSHHEOIO [0 ATHHE CeMeHHs CeAyeT BRINOIHATE HO pasaeny 9.
Jins paBEOCTOPOHHETO TPEXIPAHHOFO CKBOJHOYO CTEP/KHS C PEIETKAME HOCTOSHHOTO
O Z/IMHE CeYCHHA OTHOCHTEIEHEI SKCIEHTPHCHTET CIEAYET BEMHCIATE 0 GopMynam:
TpE W3rAde B INIOCKOCTH, HEPNECHAUKY/LIPHON K OZ[HOI U3 TpancH,

m=3,460M  (Nb); (204)
TIpH H3rHOE B IIOCKOCTH, IApAUICLHOH onHON B3 rpanei,
m=3pM (Nb), - (205)

rae b — paccTogHue MEKIY 0CAMMU NOSCOR B INIOCKOCTH I'DaHH;

B —xoatpdrmuenT, pausti 1,2 npu GonroRsx coequHeHAAX u 1,0 —
OpH CBAPHBIX COCAMHCHILIX,

16.7 [lpr pacuére Ha yCTOHYHMBOCTH HpPH CHXATHHM ¢ M3THOOM CKBO3HONO CTEPXKHA C
pemerkamu o 9.3.1 u 9.3.2 3HaueHHue oKCHEHTpUCHTETa € TpPH GONTOBEIX COCTHHEHUIX
37IEMEHTOB CEAyeT yMHOXaTh Ha Koahdumaent 1,2. )

16.8 [lpu nporepke yCTOHYMBOCTH OTHCHBHEIX MOSCOB CTEPAHA CKBO3ZHOTO CEYECHHI
Onop ¢ OTTMKKAMY IpH CXATAH ¢ M3rEfoM, OPOZOMBHYIO CHITY B KDKAOM HOHCE CISRyeT
OLpPENENATh C YHeTOM HNOMONHMTENSHOro yoHmas Neg OT H3rHGaOmero MoMenra M,
BEIYACIAEMOTro 0 AeGopMEPOBAHAOH cxeme.

Jlna mapHEMpHO omeprod MO0 KOHHAM pemérdaTol CTOHKH HOCTOAHHOIO HO JUTHHE
APAMOYTOMBHOTO cegerms (Tum 2, Tabnrua 8) ONOpPE ¢ OTTMKKAMH 3HAYCHHS MoMeRTa M B
cepeauHe JUIMHEE CTOMKY npu H3rube e€ B ogHOH M3 INOCKOCTeH X - X HaM y - J CHEAyeT
onpeznesnsTs 1o hopmyne

M=Mg+ BN/ (fy+1n), (206)

rae M, — msrubarommii MOMEHT B CepeyiHe ANHHE] CTOMKHE OT HOHEpEYHOH HArPY3KH,
onpeRenaeMsli Kak B Ganxax;
f— xoabdrmuenT, NPHHEMAaeMETH cornacso 16.6;
N-— npoponepas cHIa B CTOHKe;
Jf2 — niporu6 cTolKK B cepeXHHe IIMHEI OT MONEPEYHON HArpy3KH, ONPEACIAEMEN Kak B
obpruepx Gankax ¢ ACIOME30BAHHEM NPHBSACHHOIQ MOMEHTa HHEPIHH CEYeHMA Loy}
Jfa=0,0013/ — pavanensii nporub cTOHKH B WIOCKOCTH B3rHGa;
8=1-0INI?/(ELy).
3mecs: ] — pmaa crofiku; = A 121 Ay,

T7e A — IUIOHIAOBb CEYeHHT CTORKH; .
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Aer— puResicHHan  THOKOCTE CTOHKH, onpenenseMas o Tabmume 8 mma ceverms Tana 2
¢ 3aMeHOH B dopmyne (16) Amar Ba Ax HIM 4y COOTRETCTBEHHO ILTOCKOCTH H3IHOa.
TIpu u3rube CTOHKA B ABYX IUIOCKOCTAX YCRIHE Nai CINTyeT ONpenenars no dbopMyne
(124); npmE 3TOM HagwanLEEN NporHG f; CHEHYEeT YIATHIBATH TONBKO B TOH NMIOCKOCTH, B
KOTOpOH} cocrasisiomias yeunas Nag OT MOMeRTa M, MMM M), mMeeT HanOONBINSE 3HAYCHHE.

16.9 TIlomepeumyro cmmy O B ImapHUPHO onepro¥ no KOHUAM CTOHKe ¢ pemeTKaMH
NOCTOSHHOTO 0 JUTHHE IPSMOYTONEHOTO cegerus (Tan 2, Tabmma 8) omopst ¢ OTTAKKAME, IPH
CIXATHM ¢ H3ru0OM B OZHOH U3 IIOCKOCTER X —X WK Y — ) CNeAyeT NPHHAMATE IOCTORHHOM
110 AAHHE CTOHKH H ONpPEAEIATE 00 (lopMyne

0= Oner P2 (£ 1 £, (207)
TAe Qmax“' MaKCHMaJIbHad NoIIEpeYHasd CHla oT nonepe'moi?z HAIpY3KH B NNIOCKOCTH H3I'I/I68,
onpejendeMas Kak B fankax.

Ocramersie ofosmagenun B Gopmyne (207) cieayer npuHHMAaTh TAKHME 3XE, Kak B
dopmyne (206).

16,10 Ins mapuupHo oneprol Mo KOHNEM pemerdaToll CTONKA HOCTOSHHONO MO JUTHHEE
TPEYrONBHOTO CKBO3HOTO cedcHus (Tun 3, Tabimua 8) OHOPH ¢ OTTAKKAMH IIPH CXATHH C
H3THGOM B OFHOH W3 ILIOCKOCTEH X — X HUIH Y — y 3HA4cHMe MOMeHTa M B cepemuHe €
JUTHHBI cleflyeT onpeenats mo gopMyne (206), a nprBeaeHAyio rOKOCTE — Mo Tabmmme 8
IUIA CeYeHuA THa 3.

Tlpu mrube CTOHKE B ABYX IUIOCKOCTAX 3HAYCHHE YCWMHS Nad CEZyeT NPUMHHMATE
OONEIM M3 ABYX 3HAUCHMEH, ONPEAEIAEMEIX I GopMyNe

Neaa=116 M/ b wmmE  Nu=058M:/b +M,/b. (208)

Ilpa yuere obomx MomerToB M: H M, Bo Bropolf dopmyne (208) mavanpHent
nporeb cTo#KH f» B Kaxnod Hs ABYX IUIOCKOCTel cieAyer NMpHHMMaTs pasHbM 0,0017

16.11 Tlonepeuryio cuny ( B IUIOCKOCTH I'DaHM B LIAPHAPHO ONEPTOH HO KOHHAM
pelerdaToif cTodKe TPeYTONEHOTO CKBOSHOTO CEYEHHA ONOPH! G OTTHXKAMHE IIPH CKATHH C
msruboM cneayer onpexenste no dopmyne (207) ¢ yueroM mpusenennoi radxocTa Ay,
onpenenieMoi mo Tabnune 8 Ui cedeHHs THNA 3.

16.12 Pacuér Ha yCTOMMMBOCTR CXATHIX 2M€MEHTOB KOHCIPYKIHMH H3 ONHHOTHBIX
yronkoB (WOACOB, PEMIETKH) CHEOYET BHIMOMHATE C YUETOM SKCHEHTPHYHOIO NPAITOMEHMST
TIpPORONBHOH CHIIEL

Kak meHTpamsHO cxarhle 1o Qopuysne (7) 3TH 3NEMERTH ClefyeT PacCUHTHBATE HPH
YCIIOBHA YMHOXKEHHA TPOXOILHBIX CHI Ha Koo HITuenTs o ¥ 07, MPHEAMAEMEIE HE MCHEE
1,0.

B npocTpaHCTBEeHAEIX GONTOBX KOHCTPYKIESX IO PUCYHEKY 15 (kpome prcynka 15, B)
¥ KOHUEBBIX ONOp) HpH LEHTPHPOBAHAA B y3lle 3IEMEHTOB H3 ONHHOYHEIX PABHONONOYIHBIX
YTONKOB IO HX PHCKaM HOpH OZHODAKHOM DACHONXEHWH GONTOB B DICMCHTAX PEIETKH H
OPHKPENUIEHAH PackocoB B y3JIe ¢ ABYX CTOPOH IIONKH Hogca 3Ha4eHus K03 GHEIHERTOR an |
@ CIISAYeT ONpeAenaTs:

Juis mosicos mpx A < 3,5 (npu 4 > 3,5 cuenyer npuprMate A = 3.5) mo dopmynam:

mpr 0,55<¢/b£0,60 ¥ Ny / Nu<0,7

Gn=1+[c/b~0,55+ 2(0,2 = 0,051)] Nuwt/ Nusy (209)
mpr0,4<c/b <055 & Nua /| Na (2,33 ¢/5-0,58)

n=095+0,1c/b+[034—0,62¢/b+ A(0,2=0,052)] Nna/ Nar; (210)

JUIA PacKOCOB, NMPHMEIKAIONINX K PACCUMTHBACMO} ITaHe H Nosca, Io GopMyaaM:

9/
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npu 0,55<¢/b<0,66 ¥ Nypg/Nu<0,7

=1,18-0,36 ¢/b +(1,.8¢/b — 0,86) Nt/ N (11)
npu0A<c/b< 0,55 7 Nma/ Nn<(2,33 ¢/ b—0,58)

az=1-0,04 ¢/b +(0,36-0,41 ¢/ b) Nua! Na. (212)

Jlnst TIpOCTPRaHCTREHHBIX GOMTOBLIX KOHCTPYKNH|H no pucyHKY 15, r), &) B dopmynax
(210) u (212) cneayer opunmMats 0,45 < ¢/ b < 0,55.

B ¢ropmynax (211) 1 (212) oTHOmEHHE PACCTOAHHA IO TIONKE YTOJIKA PACKOCa OT 06 ymka
IO PHCKH, Ha KOTOPOM yCTAEORNEHE! GONTEI, K IMPHHE IOJIKH YTOJIKa PACKOCa HpHHEATO 0T 0,54
7o 0,6; npa orAOmEHHAR, pasaom 0,5, KoahGHIHERT ¢4, BENACICHHEH 10 GopMynaM (211) u
(212), nomxen GBITL ypenander Ha 5 %.

B upoctpanAcTBEHHBIX CBAPHEIX KOHCTPYKIHAX M3 OAHHOUHEIX DABHONONOYHEIX YTONKOB

Mo pucysky 15, 6), r) (kpomMe KOHIEBRIX OIIOp) C NPHKPSIUIEHHEM PacKoOCOB B Y3NI€ TONEKO ¢

BHYTPEHHEH CTOPOHBI IIOJKH [0ACA HPH Ning / N £ 0,7 3Havernd Ko3hGHUHEHTOR on B oz

CJIEXYET IPHHHMATH:

OpH OEHTPHPOBAHHAH B Y3IaX SJIEMEHTOB 110 USHTPAM TAKECTH CeucHHMH
an=aa=10;

OpM TEHTPHPOBAHAA B y3hax ocell packocoe Ha ofymok mosca
an =0 =1,0+ 0,12 Npa /Nin.

IIpu pacyere KOHCTPYKOHEY Ha COBMECTHOS ACHCTBHE BEPTHKANBHEIX M IOTCPETHEIX
HArpy30K K KPYTALIEro MOMeHTa, BEI3BARHOTO 00PHIBOM IPOROMOR HIIH TPOCOB, ZONYCKaeTCs
NPHEEUMATE O = oz = 1,0.

O603Ha4eHHs, IpAASTHE B GopMynax (209) - (212):

¢ — PaccTOAHHAe IO TIONKE YTOJKa [oAca ot 00yInKa o pHCKH, Ha KOTOPOH pacTionoxeR
HeHTp y3na;
b — mupHHEa NONKH YTONKA Hosca;

N — mpooiibyas Cilia B NaHEHA MOsCa;

Nimd — cymma mpoeKnmii Ha 0Ch NOACA YCHITAE B pacKOcax, NPUMEIKAIOMEX K OAHOH HoMKe
nosca, IepegapacMas Ha HEro B y3le H OOpeleleMad pH TOM JKe COUCTAHAN
HarpysoK, kKak gy N, OpH pacdere nofca clefyeT IpaauMaTs Gonkiee u3
3HageHni Ny, TONYICHHBIX A Y3I0B [0 KOHIIAM IIaHeNH, & HPH pacdeTe packocos —
ARA y3)1a, K KOTOpPOMY TIPHMBIKAST PacKoc.

16.13 Pacugresie JUIHEE ly B pagHyCh! HHEDIWH CeUCHHH / NPH ONpEACNCHHE
rEOKOCTH 9JIEMEHTOB IUIOCKHX TPaBepC ¢ MOACAMH H PEUMIETKON U3 OZHHOYHAIX YTONKOR (CM.
PHCYHOK 22) clefiyeT IpAHAMATE PaBHEIMH:

A nosca ly=1ln, 1=inm Ig=1Im, i=1ix

Ipsi packoca ler=1la, I= fuim
st pactiopke  lgr=1le, 1= fmin,

THE ix — PAJINyC HHEPIAY CEeICHHs OTHOCHTENEHO OCH, NApAUISNBHOH ILIOCKOCTH PeIUSTKH
TpaBepChL.

16.14 TubOkocTe NEPBOTO CHH3Y pacKkota M3 ONWHOUHOIO YIOJIKA pemgTdaToi
co6oaro crosmeit onops: BJI He aomxAa  npepsmmats 160.

16,15 OTrioHeH#s BEpXa 0nop B NPOrHGE TpaBepe HE AOJLKHEI IPEBEINIATE 3HaYeHNH,
OPHBEACHHBIX B Tabnuue 46.

16.16 B cTansHEX NPOCTPAHCTBEHHEIX KOHCTPYKIWAX omop BJI 1 OPY H3 omuEOUHE
YPOJIKOR CleAyeT NpedycMaTPHBATh B ONEPeHHEIX CEUCHHAX AHAPPArMbl, KOTODHIS AOJIKHEL
pacnoararkes B cTolikax CBOOOHNHO CTOSIMX ONOp HE PEXE, ueM depes 25 M, W B cTOHKax
ONOP Ha OTTHAKEX HE pexe, geMm wepes 15 M. J[uadparMei Z0IDKHE TAKOKE YCTAHARIHBATECS B
MecTax OpPHIOKEHHA COCPEAOTAHEHHBIX HaTPY30K H HEPENOMOB NOICOB.
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16.17 Ilpm pacaére Ha CMATHE COCHMHICMBIX HIEMEHTOB DEMICTKH B OZHOGOITOBEIX
COGMMHEHHMIX ¢ PARCCTOSHHAEM OT Kpas 3IeMEHTa A0 OEHTpa OTBEPCTHS BAONL YCHIHA MeHES
1,5d cnemyer yumTERATS NpEMedannre 2 k Tabmine 40.

B oxH0GONTORBIX COSNUBEHHIX NEMEHTOR, HOCTORHHO pafoTAIONMX Ha pacTKeRHe
(TAT TPaBEPC, 3MEMEHTOB, IPUMBIKAIOINUX K Y371aM KpEIICHEA HPOBOJOB K TPOCOB, | B MECTax
KpemneHHa ofopyloBaHHs), paccTOgHHE OT Kpas bIeMeHTa A0 HEHTpa OTBEPCTEE BAOHL
YCHIIEE CICAYeT IPHHUMATE He MeHee 2d.

16.18 Packockl, NpuKpenmgeMEle K Noscy OGONTaMK B ONHOM Y3ne, ROIDKHEI ORITE

PacnoJIOEHE! C IBYX CTOPOH MOJIKH NOSCHOIO YrOJIKa.

Tabnuna 46
QOTHOCHTENBHEIN NPOrKG TpaBepcw
Gankn (K ApONETY KM ANHHE KOHCOMH)
KoHcTpykitua # HanpasiicHiue OTHOCHTENbHOS Bepriiasublil TopE3oRTANEHLIH
OTIUTOHEHHS QTKIOHEHHT BEPXA
ofnopst
(% BescoTe OROPEI) B MporeTe HAKOHCOMM | B IONETE KOH“;)J'IH
I Kommesas i yrnosas onopa BJI He orpanu-
‘AHKEPHOTO THIIA BEICOTOH Ho 1 1 1 YHBAETCH
60 M BEOJIE NIPOBOJOE 120 200 70
2 Omnopa BJI aExepHOTO THIA BH- 1 1 I
coroii a0 60 M BAOAE MPOBOHDB — — — To ke
100 200 70
3 Dpomexyrounas onopa BJI
(xpoMe nepexonroi) Bois
NpOBO/IOE He orpasn- 1 1
YHBACTCA 150 50 "
4 Tlepexoasnie onopst BII seex
THNIOB BEICOTOH cBEIMe 60 M 1 1
BAONE OPOBOMOB ﬁ 2_06 % "
5 Onopa OPY Baois mpoBojcs R R 1 e | 1
100 200 70 200 70
6  To e, HoNEpeK MPOBOIOR T He orpasn- | He orpany- He orpaun-
HHBACTCH YHBEETCH 9HBAETCH
7  Croiixa onops! nog obopyno- L
BaHue 100 - - -] -
§  Banka nop ofopylosanue - 1 1
300 250 -0 -
MpuMveuyanus
| Orknonensse onop OPV o rpasepc onop BJI B apapHilioM B MOHTRKHOM DERHMEX He HOPMUpYeTCH.
2 Orxnonenns u npornOu mo mosumpaM 7 ¥ 8 gomxest OMITE YMCHBUICHB, SCNH TEXHWIECKUMY YCHOBMAMH Ha
IKCAMYATANHIO 0GOPYNOBAHHA YCTAHOBNCHE! GOUISE HECTKHE TPEOOBANNL

16.19 B 6oNTORKIX CTEIKAX HOACHEIX PABHOMONOYHEIX YTOJIKOB 9HCIO GONTOB B CTHIKE
CIIEAYET HAZHAYATH YETHBIM H PACTIPeRNATE GONTEL OPOBHY MEXAY ONKAaMHA YTOJNKA.

Upncno GoaTos OpA OJHOPAAHOM H IMAXMATHOM HX DACIOJIOXEHHH, a TAKKe JHCIO
OIEPETHBIX PAA0B GONTOB HPH ABYXPANHOM HX DAclONOKCHHH CleAyeT HasHadaTh He Oomee
IIATH Ha OHHOM IOJIKE YrojiKa ¢ KaKAOH CTODOHE! OT CTRIKA.

88 | B HABOP |
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Vxazaunoe uHcno GONTOR H HONEPEYHBIX PSAOB CIEHYET YBEMHYHBATH JO CEMH IDH
YC/IOBHHM YMCHBIICHHA 3HadcHHA koahdmmmeHta J , onpefenseMoro mo Tabnmme 41,

yMHOXEHEHEM Ha 0,85.
16.20 Pacyér Ha ycToifYHBOCTH CTEHOK OHOpP H3 MHOTOTPaHHEIX TPYyO NpH wHcne
rpaseif oT & no 12 cnexyer REMOMHATE o GopMyne

o o) £1, (213)
FHE o1 — HauGoNbINee CXUMAIOINGE HANPAKEHNE B CEUSHHH OTIOPHI IPH €€ PACICETE 10
medopMBpPORaHKEOH cXeMe;

O — KPHTEYCCKOE HAIIPKEHHE, BEMMCIAEMOE 110 GopMyIre

oo =(B—\[f7 =387 ) yR, < Ry. (214)
A=058+181/42;
A= (B /t),/Ry /E — ycnoeHas rA6KOCTE CTEHKH IPARY MMPHHON b ¥ TONNMHOH 7;
w =1+0,0334,(1-2/ o),
rae Ay, caenyer npuaaMats He Gonee 2,4;
o2 — HaAMeHBlee HanpakeHye B CeYeHNH, NpHHAMAaeMOe IPH PACTAXEHHAN CO 3HAKOM
CMEHYC».
Msuororpansee TpyOE AOIMKHEL COOTBETCTBOBATh TpeCoBaumam 11.2.1 w 11.2.2 mma
KPYTTEIX TPYO ¢ pafHycoM OHHCAHHON OKPY>KHOCTH.

17 TpeGoBanas N0 NPOEKTHPOBAHHIO KOHCTPYKIHH
aHTEeHHLIX COOPY:KeHRH cBA3H BhicoTOH Z0 500 M

17.1 Jina cramsEbrx KOECTPYKOHI aHTEHHEX coopyxeHmit (AC) cremyer OpHMEHATE
CTA&IH COTNTacHO NpHunoxeHmio B (kpoMe craneit C390K, C590, C590K) u crans Mapok 20 u
091'2C mo gmeifcreyromum HJL. TIpu oToM cleXyeT NpHHEMATE paclipefielleHHe KOHCTPYKIHHI
TIO TpYIHIaM:

1 — OTTXKY W3 CTANGHBIX KAHATOB H Iemeil pasnuyHoi KOHGHTypamud, HecymHe
BaHThH! AHTCHHEIX HONOTEH H aBTeHHEIE POBOZIE; SICMEHTHI (MCXaHWYECKHE ACTAH) OTTIREK
Ma4T M AHTCHHBIX HOJIOTEH, FIETANM KPeIUIeHHd OTTAXECK K (YHIAMCHTaM H K CTBOJN&M
CTANBHEIX OIOp; (haBmel ¥ (uaHNeRHle coeJHHEHHsA JNEMEHTOR CTROJIOB MadT H Games,
BKJIIOYas ONOPHEIE (BaHIE H GaluMaK;

2 — CHNOIMHOCTEHYATHIE ¥ PELIeTYaTEIE CTBOJE! MayT B GalleH, peIerka, AuadparMst
CTBOJIOB GaleHHEIX Onop;

3 — NCCTHHIBL, HEPEXONHBIC IUIOMANKH; METAUIOKOBCTPYKIAH KDCIUICHHAA aHTCHHONO
obopynoBanns.

Mareprans A coeTHHERNH CleyeT NPAHAMATE COTNACHO pasieny 5, HOpMaTHRHEIE H
PaCUCTHEIE COODPOTHBICHHS MaTepHaNOB H COSHHHCHME — CODJIACHO pasgeny 6 o
npunoxeEEsM BuT.

17.2 [ng OTTfKeK W HHEMEHTOB AHTCHHRIX HONOTEH CIGAYeT NPHMEHATH CTAILHBIE
Kpyrilble KagaTsi omEaKopanasle 0o rpymme CC, rpy3oBsie HePACKDYIHEAIOINACC OAUAADHOH
CBHBKH (CUHpANLHBIC) WM HEDACKDYYHBAIOINMECHS MABOHHOM KpPECTOBOM CBHBKM C
MeTAIMEeCKAM CEpACYHAKOM (KDPYTVIONPSAHBIE), IPH 3TOM CHHDANBHBIC KAaHATBI CISOYeT
NPUMERATE NPA PAcISTHRIX YCHIHAX 10 325 KH. B xamarax ciemyer NpHMEHATE CTANBHYK)
KPYrByI0 KaHATHYIO NpOBONOKY HauOomsmmix A@amerpoB Mapkm 1. Jlnm  cpeame- u
CHIPHOATDECCHBHEIX Cpef — NpPHEMEHATL KaHATE, OLMEKOBaHHEE mo rpymme XC, c
TpeboBammave jus Kasator Ipymuel CC. TIpH yRENHYEHMH JTHHE OOBF30K M3 MATKOH
OMHHKOBRHHON HPOBONIOKH, PAcTONOXEHHBIX NO KOHUAM KaHatoe, Ha 25 % ciemyer
TIPHMCHATE PACKPYTHEAIONIAECH KaHaTEL
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g OTTXeK co BCIPOCHHEIME HM30ONSTOPAMH OPEMKOBOrO THIIA CIEAYST IPHMEHATE
CTUIBHBIE KaHaThl € HEMCTAINMWJIECKHMH CEpAiedHHKaMH, €CIIH 3T0 HOHYCKacrca
pagHoTexHAYeCKAME TpeboBaRmaMH.

Jins OTTSMXeX ¢ YCHIHAMH, OPERHNNAIOMEMH HECYINYI0 CHOCOOHOCTH KaHaTOB H3
Kpyryofi poRONOKH, CIeAyeT PEMEHSTE CTANBHEIC KAHATEE 3aKPEITOTO THTIA H3 3eTo0pasaen
M KIIEHOBHAHBIX ONUHKOBAHHEIX IPOBOIIOK.

17.3 Konng! cTamsHEX KAHATOB B CTAKAHAX WA My(Tax CIEAyeT 3aKpeIUIATE 3a/TMRKOH
nuEKoBEM cirasoM ITAMY9-1,5]1.

17.4 Jing sneMeHTOB aHTEHHBIX HONOTEH ClEHYyeT NPHMEHSTE HNPOBOJA COTTIAcHO
Tabmmne bB.2. IlpuMeHeEme MeNEBIX NPOBONOK JONYCKACTCA TONLKO B CyYadxX
TEXHOIOrHYECKOH HEOOXOAHMOCTH.

17.5 3nagerne pacu€THOrO CONPOTHRIEHHS (YCHINT) PACTDKEHHUIO NPOBOXOE  IPOBO-
JIOK CNeAyeT NPHHAMATE PABHEM 3HAYCHHIO Pa3pEIBHOIO YCHINAS, YCTAHORICHHOMY rOCY-
JApCTBEHHLIMA CTAHAAPTAME, NENEHHOMY Ha K03/ HOHeRT BaNe)KHOCTH 10 MAaTepHaNy Y

JUTA 3HOMUHHEBEIX H MEAHLIX TPOBOJOB Jm = 2,5;

IS CTANEATIOMEHAEBEX HPOROJIOB IPH HOMMHATRHELX CEICHHAX, MM

16125 — ¥ =28

35-95 - ¥ =2,5;

120 u Gonee — jm =2,2;

JUist GAIMETATAYIECKAX CTAEMEHELX, IPOBOJIOK ¥ = 2,0.

17.6 Ilpu pacudrax xoHcrpykmuii AC choemyer npHHEMATH KOIGGUUHEHTE! YCIORA
paboTsl, yeraHosnerake B 4.3; pasaene 14 m tabmime 47.

TaGnuua 47
Koahouument
DueMEHTH KOHCTpYKImit ycnopuit paliotut
— — - ¥
TIpenpapATeNEHO HANPAKCHARIE INEMEHTH PEMIETKH 0,90
Onasnse
KONBLEROTO THIIA 1,10
OCTaNBHEIX THIOR 0,90
CTajLHBIE KGHATE! OTTIDKEK MaYT HIIH JIEMEHTE! AHTeRHBIX IONOTEH
OpH HX KOJNHIECTBE:
3~5 OTTSDKEK B APYCe HIH 3JIEMEHTOB aHTEHHBIX NONOTEH 0,80
68 OTTsDKEK B Apyce 0,90
9 i Gonee OTIDKEK B APYCe 0,95
JafenKa KOHHOB Ha KOYINE JKHMAMH KK TOYSYHOE ONpeccoBaHHe
BO BTYIIKE 0,75
Omnérka KaHaTa Ha KOYLIe HiH HIoNATOpe 0.55
DNEMEHTEI KPSILICHHA OTTAKEK, AHTEHHRIX MONOTEH, IPOBOAOB,
HOAKOCOB K ONOPHEIM KOHCTPYKUHAM M aHKEPHLIM GyRAAMEHTaM 0,90
Amnkepusie Tk Ge3 pessGoBLix coemuueHni npy paboTe UX Ha
pacTmikeHHe ¢ m3raboM 0,65
Hpoymuas: nps paboTe Ha pacTHKEHUE 0,65
Jerams KperneHHit 4 coeNHHEHHH CTATBHBIX KaHATOB:
MeXauuJeckne, kpoMe ocell IapHAPOB 0,30
OCH IAPHHPOR NPH CMATHH 0,90

17.7 OTHOCHTEIBHBIC OTKIOHSHHAS ONOP (K BEICOTE) He NO/DKHBI IPSBHINATE 3HaIcHAN
(kpoMe OTKNOHEHHE OmOp, ZI1 KOTOPBIX TEXHUMECKHM 3aJaHHEM Ha HPOCKTHPOBAHHE
YCTaHOBJEHE! HHEIS 3HAYEHHS):

1/100 — npu BeTpoRO# HIH roNONEAHOR HArpy3Ke;

1/300 — npu omsocTopoRHeH NOARECKE BHTEHHE! K OOpE IPH OTCYTCTBHA BeTpa.

17.8 MonTaxHEIe COETHHEHAST JMEMCHTOR KOHCTPYKIHH, Nepefialolue pacutTHRIC
YCHIHS, CIeAyET IPOECKTHPOBATH Ha OONTax Kilacea TOUHOCTH B H BRICOKONPOIHER (oNTax.
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Ipu 3HAKONEPEMERHARIX YCHIHIX CIEAYeT IPUHAMATE COSTHHEHNS Ha BRICOKOIPOTHBX
Gomrax HIH Ha MOHTRKHOM CBapKe.

Bo dnaHmesrx coemuHeHNX ceayeT IPEMEHATE BRICOKOIPOYHEIE GONTEL

Ilpuvenenre MoOETaxXHOH cBapkd WNH OONTOR Kiacca TOYHOCTHE A HOMKHO OBITH
COTAAcOBAHO C MOHTHpYIOmeH opranuzaimei,

17.9 Packocr1 ru6xocTsio Gonee 250 npH NepeKpecTHOM pelidTke B MeCTaX IepecedeHui
JOJCKHE OBITE CKpeIlIeHs! MKy coboH.

TIporu6e:r pacmopox guadparM M DIEMEHTOB TEXHOIOTHYECKHX ILTOMAZKOK B
BEPTHKAIBHOR H FOPH30HTANBHOM IIIOCKOCTAX He JOILKHE NpeRemmate 1/250 nponera.

17.10 B xoHCTpYKiuAx pemieTyarbix onop auadparMbl DOMKHE! YCTAHABIHBATECA Ha
PaccTOSHUM MEXUy HEMH He onee TpeX pasMEpoOB CPENHETO MONCPETHOIO CCUCHHA CEKUMM
OHOPEIL, a TAKXKe B MECTaX NPH/I0KEHHS COCPSAOTOYSHHEIX HATPY30K M IEPENIOMOB OACOB.

17.11 Boxrs: dnannessx coegaaeHni Tpy6 CleAyeT pasMeInaTs Ha ORHOM OKPYKHOCTH
MHHEMAITEHO BO3MOXKXHOTO HHaMEeTpa Ha PARHEIX PacCTOSHHAX Mexy cobol.

17.12 Dnements! pemeTkn hepM, CXONANMECH B OAHOM Y3il€, CISAyeT HeHTPHPOBATE Ha
OCh [ONCA B TOUKE NEPECEUeHHT UX ocelf. B MecTax mpHMEIKaHHS DACKOCOB K (TaHHaM HX
pacmeHTpoBKa HODKHA ObITh He oMee TpeTH pasMepa MONEpedHOro cedeHms mogca. Ilpu
PACHeHTPOBKE Ha CONBLIMI pasMep WIEMCHTH HOJDKHBI OBITh PACCHHTAHE] C YYETOM Y3JIOBEIX
MOMEHTOB.

B npopesssx dacoRkax AL KpeIUieHAs PACKOCOB H3 KPYIJIOH CTaIH KOHE! NMPOpesH
ClefyeT 3acBEpIMBATE OTBEPCTHEM JHaMeTpoM B 1,2 pasa Gonmme guaMeTpa packoca.

17.13 OTTxKE B MayTaX ¢ PEIUSTYATEIM CTBONIOM CleAyeT IeHTPHPOBATE B TOUKE
nepeceeHuA 0CeH IogCOB H PACHOPOK. 38 YCIOBHYIO 0Ch OTTANKEK CIIeAYeT NPHHHAMATE XOPAY.

JIncTOBBIE HPOYIIMHEL JUIS KPEIEHMA OTTMXKEK NOJDKHBI HOAKPSHITECA pelpamu
HECTKOCTH, IPENOXPAHTIONTHMHY HX OT H3rube.

KoucTpyxigs y3/10B KpENIeHHS OTTKEK, KOTOPEIE BE BIIHCLIBAIOTCA B TPAHCIODPTHEIE
rabapeTs! CeKIHH CTBONA MAYT, CICAYET NPOCKTHPOBATE Ha OTAC/ILHAIX BCTABKAX B CTBONIE B
BHJIE YXECTKHX rabapHTHEIX Apadparm.

17.14 Hamoxaeie yctpolictea (My(TEI), chymxamme IS DETYIHPOBAHHA JIHHEL H
3aKpEILICHHY OTTDREK MadqT, JOMKHEI KPeHTLCA K aHKePHEM ycrpoiicTBaM rubkol kaHaTHOH
BeTaBkoi. JUmHEA KaHATHOH BCTABKM MeX(Iy TOpIaMH BTYNOK JomKHa OHITH He MeHee 20
A¥aMeTpOR KaHara.

17.15 HOnx snementoB AC clieayeT NpHMEHSTH THIIOBEIE MeXaHHYECKHE HCTAH,
HpOIICAIIAE HCITHITAHAS Ha NPOYHOCTD H YCTAIOCTb.

PespCy Ha pacTaHyTHIX 3NeMEeHTax cleAyeT IPHEAMATE COTJIACHO ACHCTBYIOMMM HJI
(AcmoNHeHAe BNANHUHEL PE3ROH ¢ 3aKPYITICHUEM).

17.16 B oTTsrKax MavT, HA HPOBOAAX H KAHATAX FOPHIOHTANLHBIX AHTEHHBIX TOJOTEH
Ans rameHus BuGpamum crefyer NpeXyCMaTPHBATE HOCHEGHOBATENBHYIO YCTAHOBKY MapHEIX
HH3K09acTOTREIX (1 — 2,5 I'm) ¥ BRIcokozacToTHEIX (4 — 40 ') BEOpOracuTeNe peccOpHOTO
THoa. HA3K09acTOTHEIS FACHTENH CIeAYeT BEIOUPATE B 3aBHCHMOCTH OT JaCTOTHI OCHOBHOIO
TOHa OTTHKKH, NPOBOJIA HIIH KaHaTa. PaccToAHHE § OT KOHIEROH 3aMENKH KaHaTa O MECTa
HOIBeCKH rachTencit ciieayer ONpeaenATE No GopMyne

52041 - 103 d/P/m, (215)

rie d— AWaMeTp KaHara, IPOBOZA, MM;
m— macca | M xaHara, TpoBoJa, KT;
P — npenmapHTeNbHOE HaTHxKeHHe B KaHaTe, nposoge, H.

BEICOKOYACTOTHRIS TaCHTeNH CISHYET YCTAHABNWBATE BHIIE HU3KOJACTOTHBIX HA
paccerosaun 5. Ilpg Oponerax IpOBOAOB M KAHATOB AHTEHHEHIX NMOJOTEH, Npessmaronx 300
M, FACHTCIH CCHYET YCTAHABIHBATE HE3ABHCHMO OT pacyeTa.

Jiz raitenns koineGanui THIA «ralONAPOBAHES» CASAYET H3MEHATE CBOGOAHYIO JIHHY
KaHata (FIpoROAA) NOBOAKAMH.

BHABOP |
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17.17 AHTCHHBIC COOPYXCHHA PafMOCBI3H HEOGXONUMO OKpAIHBaThL COFNACHO
TpeQoBaHHAM N0 MApPKHPOBKE H CBETOOIPAXCHAIO BHICOTHRIX MPENSTCTRHA.
17.18 Mexaanayeckae AETATH OTT/DKEK, ApDMATYPHl M3OIITOPOB, a TAKKE METH3BI
JOJDKHEI ORITE OIEHKOBAHHLIME.

18 TpeGopanusa Ho NPOEKTHPOBAHHIO KOHCTPYRUMIE
3JaHul H coopyiKeHHIl MPH PEROHCTPYKIMH

18.1 O6mmue monoxKeHHEA

18.1.1 Ocrarounsif pecypc KORCTPYKUMIE 326l B COOPYXEHAH CIeAYeT ONEHUBATE
Ha OCHOBAHWHM aHammW3a HMEomedca TeXHAYecKol [OOKYMEHTanWH, BH3YaNIbHOrO,
HHCTPYMCHTANEHOrO OCBHACTCILCTROBAHMH, HPOBSPOTHEIX pacieToR Hecymed criocobHOCTH
H 1eh)OpMATHBHOCTH KOHCTDYKTHBHEIX 3JICMEHTOB, HMEIOMHX AeQeKTH HIH HOSYIHBHIHX
TMOBPSKAEHHE B IpoOHecce SKCILIyaTallid. B MTore OCBHICTENECTBOBEHHA TEXHUIECKOE
COCTOAHHE ANeMeHTOB 3AaHul ¥ coopyxkeHHAH KomMKHO OHTH ONMpefeNcHo B COOTREICTBHH C
JeHCTBYIOAMY HOPMATHBHRIMH HOKYMECHTAMHE KaK:

HOPMATABHOE — NPE OTCYICTBHM Ae(eKTOB W HMOBpEXJICHHE M COOTBETCIBUM BCEX
TpeGopanmii npoeckTHOH MAOKyMeHTanme, JelicTBylommM HOpMaM ¥ HaNHOHWIEHEIM
CTaHAapTaM;

paboTocnocofnoe — mpH HanuiAN JeexToB B NOBPEeXICHHI NOKANEHOIO XapaKTepa,
ROTOpSI€ TIPH IOCHEAYIONEM Pa3BHTHHE HE MOTYT OKa3aTh RIMIHEAL HA HECYIIyIO CIOCOBHOCTL
JPYTHX 3JEMEHTOBR U KOHCTPYKUHWH B LIE/IOM, H He OTPRHHYHBAIOT B KOHKPETHRIX YCNOBHAX
HOPMABEYIO SKCIUTYaTAIHIO 3aHHS HIIM COOPYIKCHH;

orpagavenHo paforocnocofHoe — npm Hanwuww AedekTOB M mOBpeXieHHH, He
NPEACTARNAIOMMX ONACHOCTH BHE3ANHOTO paspymieHHs MM HOTepH YCTOHUIHBOCTH
KOHCTPYKITAH, HO MOI'YINWX B JANbHSHIIEM BRI3BATE OBPEKICHAA APYTHX TIEMEHTOB H Y3II0B
KOHCTPYKITHH, vH ((p¥ PasBHATHH HOBPEXKAEHNS) NEPeliTE B KaTSIrOPHIO OMACHEIX, KOTAA 1A
ofecriedeHns SKCIUTYATAUWH 37aEma (COOpYXEeHHT) HeoOXONMM KOHTPOIE 33 COCTOSHHCM
KOHCTPYKIHMH, 32 OpOJOIKHTENEHOCTHIO HX IKCIUTyaTallEd, 3a TapaMeTpaMu
TEXHOJNOTHYECKHX ITpOmeccoB (HANpHMEp, OrpaHMYEHHE TPY30HOABEMHOCTH MOCTOBEIX
KpaHOB) HiH TpeSyeTcs yCHICHHS KORCTPYKIHH;

apapritaoe — OpH Humdaa XeHEKTOB H NOBPEXIEHHH, CBACTENBCTBYIONEX 06
HCYCPNARMA Hecymel cmocoOHOCTH 0co60 OTBETCTBEHHEIX JNEMECHTOB H COCHAHHEHFH,
TPEACTABIMIOMAX ONAcCHOCTh DPA3pyIIeHHs KOHCTPYKOHE M MOTYmHAX BEIZBaTh HOTEPIO
yerodaEBocTH 06BEKTa B HENOM.

18.1.2 Ilpm ycuneHuw unu H3MEHEHHE ycnoBa paboThl COXpaHACMBIX KOHCTPYKITHMH
clenyeT ofecIeunBaTs KaK MEHAMYM HX paboTocmocoBHOS COCTOMMHME.

Ha nepHoA OT npoBeeHHEs 06CHeAOBaHEA IO YCHACHAA KORCTPYKIHHE, HaXOASNIAECH B
OTPaHHYeHHO paboTocmocoOHOM COCTONHHH, AODKHEI OHITH oGecneyeHE! HeoGXONAMBIM
KOHTPOJNEM.

IIpy ycrneHnH KOBCTPYKUMH clefyer MpPSAYCMAaTpHBaTh KOECTPYKTHBHEIE PEIICHHA H
METOOE! NPOH3BOACTBA paloT, ofecmeuMBaioOME INABHOE¢ BKIIOYCHHWE DIEMEHTOB H
KOHCTpYKUMH YCHIeHHs B COBMECTHYIO paboTy ¢ COXpaHAeMbIMH KOHCTDYKUMAMH, B TOM
UHCIIE OPK MCIIONB20BAHAE HCKYCCTREHHOTO PEIYIHPORAHNA YCHIIHI M BDEMEHHYIO PasTpy3Ky
KOHCTpyKumii.

18.1.3 JIna xoACTpyKNHEH, 3APOCKTHPOBAHHBIX N0 paHee AcHCTBOBABIIMM HOpPMaM H
TEXHAYECKUM YCIIOBMAM, NpOBEpounbill pacder He ClleyeT HPOBORHTE B cyvadX, ecliH 3a
NEpUOA IKCILIyaTALME He MesEee 15 JieT B HEX He BOSHHKIH AceKTH B MOBpPEXACHHS, HE
H3MEHHIIHCH YC/IOBHA JaNEHeHIeH IKCIUTYaTanuH, HarpysKH M BosfelicTsms, a IpH HX
HW3MCHCHHH HE YRENHUMIHC: YCHAHA B OCHOBHEIX 3JIEMCHTAX.
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18.2 Pacuernnie XapakTepHCTHKH ¢Tany ¥ coeAHHEHAI

18.2.1 Ouenusarh Ka9eCTRO MATEPHAIA KORCTPYKUHHE clielyeT N0 JAaHHEIM 3aB0ICKUX
CEPTH(HEKATOB HIM HO PE3YJIbTaTaM HCIBITaHmH 00pazuos. MCHETAaHHA CHEAYeT BHINOIHATE
OpE OTCYTCTBHE HCIONHHTCABHOH NOKYMEHTAUHMH WM CepTHOMKATOB, HEJOCTATOYHOCTH
AMEIOIIAXCS B HHX CRefeHHi mmi  o0HapyXeHWH TOBPSXICHHH, KOTOPHIE MOIMH OHTH
BBI3BAHE! HU3KUM Ka49eCTBOM METaNNa.

18.2.2 Tlpu mccnemoBaHWH H HCHOBITAHHH METALIA CASAYET ONPEREeNATE CICAYIOMHE
MOKA3aTeNM:

XHMHYECKHEI COCTAB — MaCCOBYIO JOJIO 3/IeMeHTOR 0 Tabmne B.2 (mprnoxenne B);

npefie TEKyJecTH, BPEeMEHHOE CONPOTHBICHHE H OTHOCHTENRHOE YIAIMHCHHE NPH
HMCIBITAHHAX Ha PACTKEHHE (CCAYeT IpPOBOJMTE HCHEITAHHA C MOCTPOCHHEM JMArpAMMEI
paboTH cTamm);

YHAPHYIO BASKOCTH IJIX TEMIEPATYpP, COOTBETCTBYIONIHX IPYHNE KOHCTPYKIHEA H
pacaérrO# Temmneparype o Tabmime B.1 (mpunoxenne B);

yAapHYIO BA3KOCTE HOCHE HethOpMAIHOHHOTO CTAPEHHMA ML TPYIN KOHCTPYKIMA M
pacySTHEIX TeMrepatyp no Tabnune B.1 (npunoxenne B);

B OTHSNBHBEIX CIIYHadgX Makpo- M MHKPOCTPYKTYpY cCramd (B YACTHOCTH, M
KOHCTDYKumit 1-# H 2-i rpynn npuioKedus B, BEITOMHEHAEX B3 KHIANEH CTAMH TOMIIHHEOR
cBBHIE 12 MM H SKCIUTYaTHPYIOIUMXCH IPH OTPHUATENBHBIX TeMIeparypax).

Mecta ot6opa npof ms onpeeleHus NEpeIHCICHHAX MoKasaTenel, qucao upob 1
HeoOXOMAMOCTE YCHIGHHS MECT BEIPE3KH YCT2HAB/IMBACT OPTaHH3alEsg, NPOH3BOAAIaf
ofcieoBaHne KOHCTPYKIHH,

18.2.3 Hccnenosanus ¥ HCHBITAHEA METAJIa KOHRCTPYKIHI, H3TOTOBJICHHBIX A0 1932
I., CE/yET IPOBOAHATS B CHENHATM3HPOBAHHEIX HAYIHO-HCCNEAOBATENECKIX HECTHTYTAX, TIe,
KpoMe CBOHCTB METAJUIa, YCTAHABIAABAeTICH crmocod HpOH3BOACTRA CTaNH: HYAIHHTORAf,
KOHBEpTepHas ¢ IPOAYBKOH BosxyxoM (OccceMepoBCKas MM TOMAacOBCKas), MAPTEHOBCKas
HIH IEKTPOCTAIE.

18.2.4 PacuerHsie CONPOTHBIEHHS IPOKaTa, THYTHIX npoduieit B Tpyb coxpanseMBX
KOHCTPYKIE clleflyeT HazHayaTh COTMACHO TpeboBaruaM 6.1, mpH 9TOM 3Hadenns Ry, Run i
#n CIGHYST NDHHAMATE!

UL METaia KOHCTPYKUMH, H3rOTOBNEHHEX o 1932 r., ~ II0 mONy4eHHBIM IpH
MCHBITAHAAX MMHMMAaIEHBIM 3HAYCHMAM TIPEIENa TeKyHecTH B BPEMEHHOTO CONMPOTHRIICHUA,
Y= 172;

R, mna mymrmmEETOBOH cTamm AownkHO GEITH Be Gonee 170 H/MM?, ama xoHBeprepHOi,
MApPTEHOBCKOH M SMEKTpocTanH — He Gonee 210 Hime?;

JUIS METAILIA KOECTPYKIHH, H3rOTOBNESHHRIX Nocne 1932 .

a) IpH HAIMYHH CePTH(HKATa — IO MEHMMAILHLIM 3HAYCHUSIM NPENEHa TeKYICCTH H
BPEMEHHOIO CONPOTHRIEHHA, ycTaHOBICHHEIM B HJI, mo KOTOpEIM HWSTOTOBIEHAE AaHHAS
METALIONPOAYKNHS; Y. = 1,025 ans mnpoxara, HM3rOTOBIEHHOTO NO HODPMATHBHOH
IOKYMEHTAlWH, HCMONE3yIomell nporeAypy KOHTpPOXSL CBOMCTE npoKata; #» = 1,05 mmx
HpoKara, B3roToBRiNeHHoro nocie 1982 r. no 1988r.; = 1,1~ Jng Bcero ocTaIbHONO MPOKATA;

0) opH OTCYTCTBHH cepTH(HKaTa (IO pesyIbTaraM HCC/ISNOBaHMH METAILIA COTNAacHO
18.2.2, a taxoke 10 CBeACHmIM O BHAE NPOKaTa H BpeMeH® CTPOHTENECTBA CllelyeT onpeleniTh
MapKy CT@IH ¥ HODMATHBHBIA JOKYMEHT, MO KOTOPOMY HSFOTOBICH& JaHHas
METATUIONPOXYKIAL) ~ 10 MHHAMANGHEIM 3HAYECHAAM NpEIeia TEKydecTH H BpeMeHHOTO
CONPOTHBICHHAS, YCTAHOBIECHHBIM B HODMATHBHOM HOKYMEHTE ZIs JaHHOH MPOAYKIHH, Jn =
LI

B) B CiiyyasX, Korza miaeHTHHUHpORATE CTANEL He YHANOCh, — HO MMHUMANEHOMY
PE3YIBTATY HCOBITaHHEHA, % = 1,1; Ry nomxHo Grirk He Gonee 210 Hiwme.

HcnsiTanss MeTalIa HE NPOH3BONATCH, €CIH B AMeMEHTAX KOHCTPYKIHH HODMAaJIBHEIS
HanpskeHun e oiue 165 Hiand.

[BHABOP |
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18.2.5 PacugTREle CONpPOTHR/IEHHS CBADHEIX COSJMBEHHH COXPAHACMEIX KOHCTPYKUHH,
TOMUTEXKANIHX PeKORCTPYKIMHE M YCHNEHWIO, CeAyeT Ha3HadaTh ¢ yIETOM Mapk# CTamM,
CBApOTHEIX MATepPHANOB, BMJOB CRApKH, NONOMEHMA INBOB M cHocof0B HX KOHTpOIA,
NPHEMEHEHHBIX B KOHCTPYKIHSAX.

TIpH OTCYTCTBHH YCTAHOBIEHHBIX HOPMaMH HeOOXOIAMEIX IAHHBIX ClIeAyeT IPHHAMATE:

JUTA YTHOBBIX MBOB  Ryy= Rz = 0,44Rur; Br=0,7 1 f:=1,0, cumtan OpH 3TOM
¥%=0.8;

IS DACTAHYTHIX CTHIKOBHIX IDBOB Ry =0,55Ry B KOHCTDYRITHSX, H3IOTOBIEHHEIX
10 1972r,1 Ry =0,85R, — nocae 1972 r. VYrouHsrs HeCcyImyio crnocoGHOCTS CBADHEIX
COEIUMHCHWH CHeAyeT IO Pe3yNbTaTaM HCIEITaHHi 00pasnos, B3ATEX H3 KOHCTPYKIHH.

18.2.6 PacuétHEle CONPOTHBICHAS cpe3y H PacTOKEEHIO GONTOB, a TakoKe CMATHIO
IEMEHTOB, COSHMHASMBIX  GONTAMH, CASAyeT  ONpemensaTs cormacHo 6.5. Ecnu
HEBO3MOXHO YCTAHOBHTE KJIACC IPOIHOCTH GONTOB, TO 3HAYCHAA PACHETHEIX CONPOTHBIICHHA
ONHOGONTOBBIX COEJMHEHMH CHeflyeT mpHHEMaTh: Res=150 Himm® u Ry = 160 Hand?.

18.2,7 Pacuérabie CONPOTHBICHHN 3aKIENOMHEIX COSNMHEHHN CIEMyET MPUHUMATE 10
Talbmmane 48.

EciM B MCHOMHMTENBHON MOOKYMEHTAaUWM OTCYTCTBYIOT yKasaHHd © cHocole
o0pazoBanns OTBEPCTHI H MATEPHANC SAKICIIOK H YCTAHOBHTE HX 110 HMEIOIEMCS JIHHEIM HE
TpeACTARMILeTCS ROIMOKHEIM, PACUETHEIS COMPOTHRIICHAS CIEAYET NIPUHUMATE 1o Tabmme 48
KaK IS COSMUHEHUI Ha saKnenkax rpynmel C a2 ctamu Mapku Cr 2.

Pacyr 3aKNENOUHBIX cOCHMHEHHU CNEAyeT BEIMONEATE corimacHo QopmynaM 14.2.9,
npuHEMas Res = Ris; Rip = Ripy Rot=Ruy Ap=Apa=4,=0,785d ; o =1,y = d,.

TaGnunma 48
Pacu&raoe CONPOTHRACHNAE 3aKNEN0YHOI0
cocaunenna, Hi®
Hanpsaxennoe ‘YcnosHoe T'pynna CpC3y M PACTAKEHHIO CMATHIO
COCTORHME of03HEMCHUE | COGNMHEHHA 3aKAenoKk M3 CTANH COBAMHAEMBIX
Mapok JNEMEHTOB
Cr2, C13 09r2

Cpes R B 180 220 -

C 160 - —

Pacroxenue (0TpHE Rn B, C 120 150 -

TOJNIORKH)
Cuarue Ry B - - Rep=2Ry
C — - Rrp=l ,7R_p
Mpumeuanua
1 K rpymne B crcayer OTHOCHTS COCAMHCHMA, B KOTOPBIX 3AKNCNKH NOCTABAEHEI B OTBCPCTHA, CBEPNEHHEIE B
cofpaHHLIK JIEMEHTAX KW B AETANK N0 KORKyKTOpan; K Tpynne C — COCOHHEHHR, B KOTOPHIX JAKAENKH NOCTARICHE B
OTREPCTHA, NPOJARNECHHBIE HIH  cBepATHHEIC 623 KOHAYKTOPA B OTACNEHEIX ACTAMEX.
2 Ilpn npwMeHenuy 3akAENOK © NOTENHEIMM HMNH NONYNOT2HEIMM rONOBKAMHM PaCuéTHLIC  CONpOTHMEACHuS
3AKNENOMHAEX COEAMHEHUIE CPE3Y M CMATHIO CACAYET NOHIWKATE YMHOKEHNHEM Ha  koopumuenr 0,8. PaboTa ykasaHHBX
3aKAEN0K Ha PACTAMEHHE HE IOMYCKaeTes.

18.3 Vennenne KoHCTPYROHI

18.3.1 Koectpyknme, >KCIUIY4THpYeMbie [PH TOJOKHIENBHOR TeMmileparype H
H3TOTORJICHHEIE U3 KHMIANIEH Manoyrnepo acToH CTANH, 8 TAKOKS B3 APYTHX CTANEH, Y KOTOPHIX
OO pe3yiabTaTaM HCObITaHMd 3HadeHHs y#apHOM BA3KOCTH HIDKEG TapaHTHPOBAHHEIX
FOCYAADCTBEHHBIMH CTAHAGPTAMH MO CTIAM JUIA TPYNI KOHCTPYKIHA B COOTBETCTBHH C
TpeGOBAHMAME ODHJIOKCHHA B, He NOMNEXAT YCHIEGHMIO HIH 3aMEHE HPH YCIOBHH, YTO
HaNPDKEHHA B 2ICMEHTAX B3 5THX crafnelt He OYAyT NpeRRINATH SHAYSHWH, HMEBIINXCA IO
PEKOHCTPYKUME. Pemedne o6 MCNONE30BaHME, YCHICHHH HIM 3a8MEHE KOHCTPYKMuH, ecmu
IKCIIyaTalud ux He Gyaer COOTBETCTBOBATE YKa3aHHOMY YCHOBHIO, CEJYeT NPUHHMATE
Ha OCHORAHUH 3aKIOYCHHS.

%
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18.3.2 PacuérHylo cXeMy KOHCTPYKIMH CNeAyeT NPHHEMATE C YHETOM
ocobenHocTell €8 meficTBHTENEHOM pafOTH, B TOM 9HCNE C YJeTOM  (DAKTHICCKHX
OTKNOHEHHH reoMeTpHUecKod (OPMEL, pasMepoB CeveHM, YCHORWH 3aKpelcHHS H
BBRIOIOJIHCHHA Y3/IOB COOPIIKEHWA JICMEHTOB.

TporepoumEle  pacuéTsl JJIEMEHTOR KOHCTPYKIEN M WX coefmHeHuit cliegyer
BHNONHATE ¢ Y9eTOM OOHapyReHHLIX AedeKTOR H OBPEXKICRM, KOPPOIEOEHOTO H3HOCA,
(aKTHIECKUX YCIOBHI CONpoKeHns u onuparyd. IIprrmvan fat mosuuui 4 4 5 Tabmas 1
xoabdunuenT yemopuii paborst ye = 1,0, pacd€T dneMEHTOB CJICAYET BEIIONHATE IO
AethOpPMHPOBAHHOH cXeMe.

18.3.3 Koncrpyxnmm, He yaosnereopsrommue TpeGoeamusM 15.7.1 — 15.7.5, 172 =
pasgenoe 7-9, 11-14, a Taroke TpeGosannsm CII 20.13330 no orpaRAYEeHHIO BEPTHKANILHEX
nporuboB, nooKHE GRITE YCHICHE! MM 3aMEHEHE], 33 HCKIIIOYSHHEM ClIydaeB, yKasaHHbIX B
HacTOSHIEM TIOApasfele.

OTKIOHSHHA OT I€OMETPHYCCKOH (GOPMEL, pasMEpOBR JIEMEHTOB H COCHHCHHH OT
HOMWHAIBHEIX, PEBEIAIONMpEE JOMycKaeMele AelicTByromumu crangapramu 1 CIT70.13330,
HO He NpPendATCTBYIONHE HOPMANEHOM SKCIVyaTallWH, He YCTDaHMIOTCS OpH YCJIOBHH
obecneyeHus HecyeH cnocobHOCTH KoHCTpYKIHiE ¢ yusToM TpeGosanmt 18.3.2.

18.3.4 He caexyeT yCHIMBATE JICMEHTHI KOHCTDYKIHI, €CIIH:

X REPTAKANEHEIE H FOPA30HTANGHEE TPOTHOR W IepeMEmCHAA MPSRBIIAIT
npeleibHEE 3HAYCHHA, yeranopnenmele CIT 20.13330, Ho He mpenarcTByoT HOPMAaNbHOH
SKCIUTYATAHHE, HCXOZS B3 TEXHONOTAYECKHX TpeOoRanii;

ux THOKOCTh HpEBHINIAET NpEJCIGHBIE 3HadeHwd, ycraHopneRHsle B 10.4, HoO
OTKJIOHCHHS HONOMEHWS KOHCIPYKIHH He NpeBRINAlOT 3HAUCHHH, YCTAHORJIEHHBIX CI1
70.13330, m ycmmms B SneMeHTaXx He OyQyT BO3pacTaTe B HpoHecce JakHelimel
SKCITyaTandH, 4 TAKKe B TeX CIydIasx, KOrZa BO3MOKHOCTE HCIIOIB30BAHHA TaKHX 3NEMEHTOB
TpoBepeHa PacdéroM WTH HCTIEITAHASMH.

18.3.5 Tlpu ycuneRuWM KOHCTpYKIM cnefyeT YIHTEIBATE BO3MOXXHOCTE
NpefBapATENLEOrO HANPMXEHNS B aKTHBHOTO PeryNHpOBaEHs yCwiHH (B TOM 4HCHE 3@ CIET
CBApKH, W3MEHEHH! KOHCTPYKTHBHOH M pacu&THOM cXeM), a TarKe YOPYTOMIACTHHECKYIO
paboTy CTaNK, 3aKpPHTHYECKYIO PabOTy TOHKOCTCHHEIX IEMEHTOB ¥ 00IMMBOK KOHCTPYKIHI B
COOTBETCTBHY ¢ JEHCTBYIOIIMMH HODMAMHE,

18.3.6 KoHCTpYKIHE YCHISHHA ¥ METOALI PO BEUIONHEHNA AOJDKHEI HPERYCMaTpPHBaTh
MepE! 0 CHAMEHHIO HEKENATeNbHBIX JONOMHATENEHEX AethopManuii SIEMERTOB B IPOLICCCE
younenus B coorperersuu ¢ 4.3.5.

Hecymas cniocoGHOCTE KOHCTPYKIHE B HPOMECCE BEMONHEHUA paboT Mo  ycHIeHmO
HoMmxHa 00eCIeuyBATECA ¢ YHETOM BIHAHMA ocnaONeHEH cedeHME JONOJHHTCNLHEIMH
OTBCDCTHAME IOH, GOITH ¥ RIHIHMA CBapKH.

B 3aRHCHMOCTH OT CTeNEHM HATDY:KEHHOCTH 3NIEMEHTOB YCHJICHHE KOHCTDYKIME
JIOTDKHO NPOM3BOIMTHCA NOX NONHOK Harpyskolf, ¢ 9acTHUHOH pasrpyskoif miy ¢ NonHoH
pasrpyskoit.

18.3.7 IlpepsiBrcTric (IaHrOBIC MIBEI CISAYET IPAMEHSTE B KOHCTPYRIHSX 3-H u 4-&
rpynn (coraacHO OPHIOKEHREIO B), SKCOIyaTHpyeMBIX IPH pacucTHOMH TeMIepaType He HEKe
muryc 45°C B HearpeccHBHOM B cnaoarpeccHRHOM cpede, A 06ECHEUCHH COBMECTHOR
paGoTH HeTaneif yCHieH:s ¥ CYIIECTBYIOMEH KOHCTPYKIUMH,

Bo Bcex ciaydasx IpEMEHEHHA YIVIOBBRIX [HBOB CJGAYeT Ha3HAYATHF MMHEHMANBHO
HeoOxomuMEle KareThl. KOHUEBEE YYAacTKH IMBOB CICAYEST HPOSKTHPORATE € KaTEeTOM
GONEIMM, YeM KaTeT NpPOMEXYTOUHEIX YJacTKOB, M YCTAHABIMBATL HX paMepsl B
COOTBETCTBHH C PacuETOM.

18.3.8 Ilpm ycumeHHH 3/IeMEHTOR KOHCTPYKIMH NpHMEHAIOT KoMOHHHpOBaHHBIE
COSAMHEHHA: 3aKNEN0YHbIE ¢ GPUKUMOHHEIMM HITH 3aKNENOoYHEe ¢ GonTaMu Knacea TOYHOCTH
A,

b
i
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18.3.9 B aneMentax rpynn xoHCTpyRuMil 1, 2, 3 mum 4 (cornmacho npminoxenyio B),
TIOEBEP/KEHHEIX IPH YCHICHWH HAIpEBY BCHE/ICTBHE CBAPKH, PAcIETHOS HalpMXCHHE Oy HE
JOIDKHO HpeBsimaTs 28adernit 0,28,; 0,4R,; 0,68, um 0,8R, cooTeercTBEHHO.

Hanpsxenne oy CNeAyeT ompeleNaTh OT HArPY30K, JACHCTRYIONHX BO BpeMs
YCHICHHA, IS BEYCHICHHOIO CEUcHHA ¢ YISTOM (aKTHYSCKOro COCTOSHHA KOHCTPYKIHH
(ocnabnepwii ceucHus, HCKPUBICHHI SIEMEHTA B JAD.).

TIpu npepsuNeHny yKasaHHEX HANPOKSHHE HeobXomMa pasrpysKa KOHCTPYKIHE KR
nojBecHAEE BPEMEHHEIX 0IIOP.

18.3.10 OcHoBHEME cHOCOGaMH YCHTEHHA KOHCTPYKIHI BIITOTCA:

yReIIICcHACE IOWAKHA NONEPETHOr0 CeYEHHS OTACNLHEIX HIEMEHTOR KOHCTPYKIMH;

H3MeHeHre KOHCTPYKTHRHOM CXeMbI BCEro KapKaca i OTACIBHBIX JEMEHTOB €r0;

PEryIHpOBaNHe HaNpOKeHitif.

Kakasni 3 3THX CcnocoGoB mpHAMEHAETCS CAMOCTOSTENGHO HAH B KoMOAHADEH ¢

18.3.11 Ilpm pacuére MeMEHTOB KOHCTPYKIHH, YCHNEHHEIX IYTEM YBCIHUCHHA
CEUEHHA CIICAYET YIHTEIBATS DasHbIC pacIETHEIS CONMPOTARICHHA MATEPAANOB KORCTPYKITHA H
yemneHws. CiaefyeT IPAHEMATE OAHO PacdETHOE CONPOTHBICHHE, PABHOC MCHBLIEMY B3 HHX,
©C/TH ORH OTYHYaroTeH He Gonee sem va 15 %.

18.3.12 Pacuér Ha mpoUHOCTE H YCTONUMBOCTD /EMEHTOB, YCHIEHHBIX cHocoboM
YBEHYEHHs cedeHmil ClelyeT BENIONHATE ¢ Y4ETOM HampsoXcHwmii, CYIECTBOBABIIEX B
3NEMEHTE B MOMEHT YCHWICHHR (C yUETOM pasrpy3kd KoHCTpykmmid). Ilpm stoMm cieAyer
YUHTHIBaT, HaYalhEBIe HCKDHBJIGHHS 3JISMCHTOB, CMCHICHHE IEHTPa TSKECTH YCHJIEHHOTO
CeuCHHUs ¥ HCKPHBIIEHHA, BEISBAHAKIE CBapKoit,

HcKpuBiCHHA OT CRAPKA OPM NPOBEPKE YCTONYMBOCTH JIEMEHTOB HPH NEBTpanbHOM
CKATHH M CXaTHH ¢ H3rEOOM ClIeNYeT YUHTEIBATH BBEGACHMEM JOHONHHTENGHOTO
ro3bdumuenta yenopHif paboTet Yea = 0,8.

IIpoBepKky Ha HPOMHOCTE SMEMEHTOB, UL KOTOPEIX coriacHo 18.3.11 mpmasro ofHo
pacuSTHOS CONpOTHBICHHE, Kpome pacyera mo dopmynaM (50), (51) u (105), cmeayer
BENIONHATL HA NWOMHOE pacuSrHoe ycmnme Oe3 yuéra HanpsmkeHHH, CYINECTBOBABIIHX AC
YCHJICHHS, & IPH OPOREPKE CTEHOK §aoK Ha MECTHYIO YCTOHYHBOCTE CNSIyeT HCHONL30RATE
JOTIONMHUTENEHEIR KooddumuenT yenosui paboTel Yeqd = 0,8.

18.3.13 Pacu®r Ha mpOYHOCTH INEMEHTOB KOHCTPYKLH, YCHIHMBASMEIX METOLOM
YBEIHYCHAA cedeHuH, CSAYeT REIIONHATh o hopMynaM:

@) 2151 HeHTPATBHO PACTAHYTHX CHMMETPHIHO YCHINBAEMEIX 2/IeMEHTOB — (5);

6) Ayt UEHTPAIBLHO CKATEIX CHMMETDHYHO YCHIMBASMEIX DIEMEHTOB

NI ARy ) <1, (216)

rae = 0,95 — nipy yeuneHun 6e3 HCIIONB30BaHNAsA CBADKH;
w=0,95-0,25 ou/ R,— npE ycuneHuy ¢ HCIONE30BANNKEM CBapKi;

B) AN HECHMMETPHIHO YCHIMBAEMBIX IIEHTPANERO PACTAHYTHIX, IEHTPANbHO CKATHIX
H BHENEHTPEHHO CIKATHIX EMEHTOB

1 (N Mx
+2 ) 1, 217
Ryymye \4A ( y @17
rRe yr= 0,95 mna xoHCTpyKumif rpymms 1;
e =1 nns oHCTpYKDWHE rpynn 2,3 u 4;

npu N/ (AR)) = 0,6 cnegyer npuuuAMaTe = }v, 3HECH J CHEAYST ONPENenATh Kak B
thopmyne (216).

WzruGarotue MOMEHTH My B M, CIEAyeT ONPencisTs OTHOCHTEILHO IITABHED: OCEH
YCHJICHHOTO CeYeHHs.
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18.3.14 Pacuer Ha yeTOHIABOCTE CXATEIX JNEMEHTOR CINOIMHOrO CEYeHH B INIOCKOCTH
IeficTBAI MOMEHTOB BRIIONHAETCS N0 hopMyne

N/ (peA Ryerye) <1, (218)
rie A — HNOmaAE YCHICHHOPO CeYSHHH;
— kos(pHIAEHT yenoBmi paGoTEl, MpEHAMaeMEDi He Gomnee 0,9.
¢e — K030 brmAEHT, onpenemeMsnt mo Tabnune /1.3 (mpmnoxerne [} B 3aBHCHMOCTH OT
VCIOBHOH THOKOCTH YCHIACHHOTO 3MEMEHTA A H TIPARENEHHOTO OTHOCHTEIBHOIO
9KCICHTPHCHTETA Mg = 77 My, 7} — KoadipumuenT mmanns GopMEl ceacHus mo Tabmiue 1.2
(upunoxcernne 1);
my=er (41 We), 219)
3gechk We— MOMEHT CONPOTHBACHHES LT HaubOJIee CXATOro BOOKHA;
€7 — SKBABANCHTHEIA SKCIEHTPACHTET, YUATRIBAIONRI ocoberHOCTH paboTE
YCHIICHHOTO CTEPIKHSA H ONPEASAEMBIi 1o dopMye
er=e+futhufu. (220)
IAe e — 9KCHEHTPUCHTET HPONOIBHOM CANEI OTHOCHTEIBHO NEHTPANBHOM 0CH YCHAECHHOTO
CEYCHA HOCIHE YCHIEHHS; B TeX ciydafX, KOrja SKCIEHTPHACHTET HpoRoanHoi
CHJIBI OCTAEeTC HEMIMEHHEIM, €0 3HaueHHe ONpeielTeTcs BHPAKEHAEM € = €p— €4,
T/e e4— CcMelleHHe HeHTPA TOKECTH CedeHUA NIPH YCHICHHH, IPAEAMAEMoe Co
CBOMM 3HaKoM (pucyHOK 23, a) H 6);
B obiteM cirytae CRaTHA ¢ H3rEboM, a TAXOKE B CIIy9ac OPHIOKCHHA  JONONHUTELHEIX
HPOAONHHEIX HJIH IONEPEYHEIX CHII HOCHE YCHIICHAS, BE/IMYAHA € ONPCACIACTCA
BhipaxenueM e = M/N, roe M — pacgaeTHsil MOMEHT OTHOCHTE/ILHO NEHTPANLHOH OCH
YCHACHHOTO CCYCHHA, IPH HECHMMETPHIHOM YCHIICHHA OCHTPAIBHO CXKaTorQ
(mepBoHa9ANbHO) SIMEMEHTa B KAUECTRE 2o CIyIaiARI IKCIECHTPACHTET YIHTHIBACTCA ©
TaKHM 3HAKOM, 9To0K ydecTs Ban(onee HeGNaronpHSTHEIA CHyIai;

Pucynox 23 — K onpege/eHHEI0 IKCOEHTPHCHTETA NPOAOALHON CHABL
NpH NON0KHATENLHOM () H oTpHIATeALHOM (0) 3HAYCAHAX

Jae —onpenengerca no opMyne

ﬂ:j},[l—au—z—l’—] ) (221)

L+YI,

3/eck fo~ HadansHBIi Mporud YCHIHBAEMOTro EMEHTA; B PacieTaX CXATEIX CTEPXHEH HA
yCTOHYHMBOCT 3HAYCHHE f) OIPENENACTCH OT PACYETHHIX HAYaNbHEIX Harpy30kK; B
pacdeTax Ha Je(OpMaTHBHOCTE — OT HOPMATHBHEIX HaUalNbHEIX HAIPY30K;

%I, — cyMMa MOMEHTOB HHEDIHH S/IEMEHTOR YCHICHMUSA, IPHCOSTHHAEMETX
OZHOBPEMEHHO, OTHOCHTEILHO HX COOCTBEHHEIX OEHTPANBHBIX OCeH,
OepIeHANKYIAPHEIX K IUIOCKOCTH H3rHOa;

an=Na/ (Ns~Np) — xosddurmenT, yIRTEBAOMHMH BIRIEEE IPOAONEHOR CHIIEL
[PH pacyeTe H3rubacMEIX JIEMEHTOB av = 1;
TPH MAIBIX 3HAYCHUIX COOCTBEHHBIX MOMEHTOB HHEPIMH 3NEMCHTOB YCHIISHHA
(Z:/ 1<0,1) nedopManMy He YIRTHIBAIOT H for = Jfo;

IIPH NPHCOCHHHCHHH 3JIEMCHTOB YCHJICHHA K INIOCKMM HOBCPXHOCTAM ycHﬂﬂBa&MOm

2NeMeHTa, HallpaMep, Napalie bHEM INOCKOCTH HaruGa, NPHHEMAeTCH foe = J0;

B HABOP | 7
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Jiv — EOTOJEHTENRHEE OCTATOYHBE POTHO, BO3HHMKAIOM BCISICTBHE OPHBAPKH
JJIEMCHTOB yCHICHHA, OIIPCAEIACTCA IO (bOpMYJIC

Vi
f; =o:,va¥z}1,y, Y (222)

3/leck a — cpe it koa(rIHeRT IpepRIBHOCTH MITOHOTHOTO IBa ¢ YIETOM IPOTIKCHHOCTH
KOHLEBEIX €T0 y9acTKOR (NPH CIUIOMHLIX mBax a = 1); ¥ = 0,04k7 — napameTp IPOZONBHOIO
YKOPOYEHUA S/EMEHTA OT HAIOKEHHS OZIMHOYHOIO IIRa; Ky~ KaTeT CBA3YIONIMX TIBOB, CM; Io=lys
— pacueTHas JIMHA 3EMEeHTa B IIOCKOCTH H3ruba (At ognomponeTnsx Oanok o — mponer
GaiKu); yi — pacCTOAHHE OT /~T'0 MBA 10 NEHTPANLHOH OCH YCHICHHOI) CEUEHHs, IPHHUMAEMOE
€O CBOMM 3HAKOM; M — KOJ(OUIMEHT, YUYHTHBAIOUIMI Ha4albHOE HANpDKEHHO-
Je(OpMHEPOBAHEOE COCTOAHAE JIEMEHTa ¥ CXeMY €T0 YCHICHHS H 3aBHCSIIHN

oTf & =0,/R, — ko3 HIECHTA, XapaKTEPHIYIOMIEr0 YPOBEHE HAYaIBHEIX HalpmMKeHul B

30HE /-ro 1A b Haubonee HArPYKEHHOM CEYEHHH SMeMeHTa (PHCYHOK 24).

22U
A /
28 — 7/
V4
24 / /

/ /
20 ’,/ /

Ny 4
16 A Vi
v
12 Z 4/
t" \\—-2-—4
L o8
1 ,7
-
i 0.4
=
'
=06 -04  |-02 '] Cxnnue ” f = ol
L~""| pacmakerue 0.2 0% 06 i R

yo

0.4

! — B pacTAHyTOit 30HE ceveHnAs; 2 — B CXKaToif J0He, B pacueTax HAa YCTOHYMBOCTR; 3 — B C:xaToif 30Re B
pacdeTax Ha Ae(OPMaTHBHOCTE; 4 — B PaCTAHYTOMH H CXaTOH 30HAX CEYEHIN NPY cXeMax YCHNEHHA, CEBA3RHHLIX C
HANOXKEHHEM JIBYCTOPOHHEAX MBOR

Pucynox 24 — 3asacnmocta #(£) Npy mBax

Ecnut cBapoynsiii nporub fy ABISeTCA pasrpykaroliuM dakTopoM (3HAK f;, He COBIAAET CO
3HAKOM CYMMEI (C + /o)) ¥ IPABOAMT K YMEHBICHHUIO a0COMOTHOR BETHIHHE! 3KBHBAICHTHOTO
SKCIEeHTPHCHTETA, TO 3HaYeHHe &, IpHHEMaeTcs pasHeM 0,5; B NpOTHBHOM ciydae &y = 1.

18.3.15 Tlpn pacu€re Ha yCTOHYHBOCTE 1€MEHTOB IIDH LUEHTPANbHOM CKAaTHH H
CHKATHE ¢ M3rHOOM CHEAyeT OPHHAMATEL UId YCHICHHOTO CeYeHHS B LE/IOM HOPHBEACHHOS
3HaYeHNE PACIETHOTO CONPOTABICHAL, BEIHCIIEMOE IO GopMyTe

Ryes = Ry~k ‘ (223)
rae Ry - pacuéTHOoe CONPOTHBIEHHE OCHOBHOIO METAUIA, ONpefelifeMoe COFIacHO
tpeGopannaM 18.2.4;
k — xosuimenT, BEMUCIIEMBIE IO hopMyne

R R
k=[O0 + (=) 4 ] @24)
4 a a 3 o a

¥
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3zech Rye — pacaTHOE CONPOTHBICHAS METallia yCHIIeHH,
4, I = cOOTRETCTREHHO IIOMANs H MOMEHT HEEPLHH HEYCANCHHOIO CECYCHHA 2/eMeHTa

OTHOCHTEJILHO OCH, TIEPICHAUKYJIPHOR K IIIOCKOCTH HPOREPKH YCTOHIHABOCTH;
Aq, I — T0 e, YCHIIEHHOTO CedeHHs SIEMEHTA B IEHOM.

18.3.16 He cumegyer yCHIHBATh CYIIECTBYIONME CTANbHEIE KOHCIPYKITHH,
BLIMOJIHEHHEIE ¢ OTCTYIUIeHHeM oT TpeGosanuit 14.1.7, 14.1.10, 14.2.2, 15.1, 15.2.1, 15.2.3,
15.3.3-15.3.5, 154.2, 154.5, 15.5.2, 15.5.4, 15.11.1, 16.14, 16.16, 17.8-17.11, 17.16, npu

YCHOBHH, 410!
OTCYTCTBYIOT BBI3BE&HHBIC 9THMH OTCTYILICHHAMH HOBDEXKICHHS 3IEMEHTOB
KOHCTPYKIHIH;
ACKMOYEHE H3MEHeHHA B HeOIaronmpuaTHYH CTOPOHY YCHOBHR OSKCIDIyATAUHEH
KOHCTPYKHMii;

Hecymads CHocoBHOCTE H YXeCTKoCTh 0GOCHOBAHEI pacd€roM ¢ y4&ToM TpeGosanuil
18.3.2,18.3.4, 18.3.9;

BRUIOJHAIOTCA MEPONPHATHA 1O TPEAYNpexJIeHWI0 YCTAIOCTHOTO M XPYIKOTO
paspymIeHHs KOHCTpYKLHH, HA KOTOPHIE PacnpocTpaHsmiorTcs Tpebosamma 12.1.1, 1213 u

paszzena 13.
Tlpu BHIDOJHCHEM THX YCHOBHY N4 NPOBEPOK YCTOHYHBOCTH IEHTPATEHO CKATHIX

3MEMEHTOR CleflyeT NpUHAMAT THI CeueHHA «b» BMecto THma «c» (oM. TaOmumm: 7 1 1.1
(upanoxenne 1)).
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Ipunoxenne A
OcHosBbIe OykBeHHEIC 0603HAYCHNN BeNTHYHH
A — mnomank cedeHns 6pyTro;
Apn— maomans ceueHus 60ITa HETTO;
Ad— MIOMANE CEUCHUA PACKOCOB;
Ar~ NAOHAmE CeueHHA nomKH (mosca);
An— nHomans ceHeHHA HETTO;
Aw— HHOMANE CECYECHUA CTCHKH;
Aw/— Inomans CEYCHUA HO METAITY YIIIOBOTO IIBA;
Az — TIOMAns CEICHNA HO METALTY IPAHUIIL] CITARNCHES;
B — 6uvoMeRT, H3rEGHO-KpYTImMAR GHMOMEHT;
E — Mopyns ynpyrocTs;
F— cuna;
G — MOZYIE CABHIa,
I— MomeHT AHepHuH cegeHns GpyTTO;
I »— MOMCHT HHEDIHH CCUCHHI BETBH;
I Jo— MOMEHTHI MHEDIWH CEHYCHHA MOACA H PACKOCOB (hepME;
I~ MOMERT HHEPIMHA cevenws pebpa, NIaHKH;
J1— MOMEHT WHEpIHHE cedeHHs IPoJoIBHOTO pebpa;
I~ MOMEHT HHepIHH OpH cBo0OZHOM Kpy4eHUH;
L [y— MOMEHTE! HHEPIIHA cedeHuA OPYTTO OTHOCHTEIBHO OCCH X —X H
y =) COOTBETCTBEHHO;

Ty Ln— TO XK, CCUCHHS HETTO,

J»— CEKTOPHANELHEIN MOMEHT HHEPIHHA CCICHHS,
Io— TO XK€, CeYeHus HeTTo;
M — MOMEHT, mmﬁaxﬁmnﬁ MOMCHT,

M,; M,~ MOMEHTHI OTHOCHTEIILHO OCE#t X ~X H Y~y COOTBETCTBEHHO;

N — HpOAONbLHAA CHAA;
Nz~ AOTIONHATEARHOE YCHITHE;
Nim — TPORONEHAS CHIIA OT MOMEHTA B BETBH KOJIOHHE];
() — TomepedHas CANa, CHIA CABUTa,
Qi — YCHOBHAT NONEPETHAA CHNA LT COSIMHHTENBHRIX 3NCMEHTOB;

O~ YCIOBHAaA IIONEpeTHas CHIA, NPAXOAMALCA Ha CHCTEMY MUIAHOK,
PAcnoJIOKEHHEIX B OFHOH NAOCKOCTH;

Rpa— DACIETHOE CONPOTHRIEHHE PACTKCHHIO QYRIAMEHTHEX GONTOB;
Rsn — PACIETHOE CONPOTHBACHAE PACTAREHHIO BLICOKOHPOIHEIX G0NTOB;
Rip — PACIETHOE CONPOTHBIEHHE CMATHIO OIHOGONTOBOTO COCAMHEHN;
Ris — DACUYETHOE CONPOTHRIEHHAE CPETY OHOGOITOBOrO COCNHHEHHS;

Ry — DPACUETHOS CONPOTHRJICHHE PACTAXEHHIO 0qHOGONTOBOIO
COCOHHEHHS,

105
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Riun — HOPMATHBHOE CONPOTHRICHHE CTamy GONTOB, DpHHAMAEMOE
PaBHBIM BPEMEHHOMY COIPOTHBJIEHAIO O 0 HAIMOHAILHEM
CcTaHAapTaM H TEXHMYECKAM YCIORHSM HA GONTEHL;

Reu — pacuéTHOE COMpOTHBNERUE pacTsOKeRAio U-o6pasHEIX 6onToB;

Rpym — HOpMaTHBHOE CONPOTHRICHAE CTAMH GONTOB, IPUHUMAEMOE PABHEIM
mapenesyTy TEKy9eCTR o7 0 HAMHOHANEHENM CTaEAapTaM H
TeXHHYECKHM yCIOBHAM Ha GONTEL

Red— pac4€THOE CONPOTHABICHHE AAAMETPAIEHOMY CXRATHIO KATKOB (IpH
ceo00HOM KacaHHH B KOHCTRYKIRIIX C OrpaHAIeHHOH
TIOABEXHOCTBIO);

Ran— pacarrOe CONPOTHRICHHS PACTUKEHAIO BEICOKOMPOIHOH
TPOBOJIOKH;

Ry, — DACYRTROE CONPOTHRAICHAE MECTHOMY CMSTHIO B IH/IHHAPHIECKIX
mapaupax (tandax) opu MIOTHOM Kacanui;

Rp — PacuETHOE CONPOTHRNCHHE CTAIH CMATHIO TOPIEBOH HOBEPXHOCTH
(Npu HanAYHH NPETOHKH);

R, — Dacdu€THOC CONPOTHBACHUE CTAIM CABHIY,

R, — PACUETHOE CONPOTHRNCHNHE CTATH PACTKEHAIO, CATHIO, H3THOY 110
BPEMEHHOMY COTPOTHBICHHIO;

Run— BDEMEHHOE CONPOTHRIEHHE CTANH, IPHEMMAEMOE PaBHBIM
MEHAMAILHOMY 3HAYEHHIO Op 10 HAHOHANEHEIM CTaHAADTAM H
TEXHAICCKAM YCHIOBHSM Ha CTANE;

Ry — PacuETHOE CONPOTHRIEHHE CTANH YCTATOCTH;

Ruf— PACHETHOE CONpOTHBIEHHE YIIOBHIX IIBOB CPesy (YCIOBHOMY) IO
METALTY ImBa;

Ry — PACUETHOE CONPOTHBIEHUE CTHIKOBIX CBAPHEIX COEAWHEHUH

PACTSIKEHHIO, CKATHIO, H3ruGY O BPEMEHHOMY CONPOTHRIIEHHIO;

_ HOPMATUBHOE COPOTHBIEHHE MeTa/lIA MBA M0 BPEMEHHOMY

Rown CONpPOTHRIEHHIO;

. PacI¥THOE CONpOTHBIIEHHE CTHIKOBBTX CBAPHETX COCIHHEHNH CABHIY;

R
_ pacyETHOE CONPOTHBJICHUE CTHIKOBBIX CBADHEIX COSTHHEHUMH

Ruy PACTSDKEHHIO, CRATHIO, HITHOY IO IPEAENY TEKYUECTH;
Ry, — PACIETHOE CONDOTHENIERHE YTIOBHIX HIBOB CPE3Y (yemoBrOMY) IO
"2 MeTAITY IPAHHIEI CIUTABNEHES;
__ pacuETHOE CONPOTHBNEHNE CTANH PACTAKEHHIO, CKATHIO, A3rUby 110
TpEeeNy TeKydJecTH;
Ry~ TO e, AL TONKA (nozca);

Ry — TO K€, UL CTEHKI;

Ryn — TIPEHEN TEKYHECTH CTANH, OpUHEAMASMELS PaBHBIM 3HAUEHHIO IpeJeNa
TEKYYECTH 07 IO HAMOHANLHEIM CTAHNAPTAM H TEXHHIeCKHAM
YCJOBHAM Ha CTaUIh;

S — CTaTHHYeCKni MOMEHT CIBHraeMOoH 9acTd cedernd bpyrro
OTHOCHTENBHO HeHTpalsHOH 0CH;

W, W, — MOMEHTEI COIDOTHB/IERHA ceerud GPYTTO OTHOCHTENEHO OCell X — X
X
’ H y—) COOTRETCTBEHHO;

f - P el )
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We; W:— MOMEHTH! COPOTHBIICHHA CEUSHNS A CKATOM U PACTAHYTOH HONKH
COOTBETCTBEHHO,

Wan, Wyn— MOMEHTH CONPOTHRACHHA CEYCHHAS HETTO OTHOCHTENHHO OCEH X - X
H y—¥ COOTBCTCTBEHHO;
Wa— ceKTopHanbHEH: MOMEHT CONPOTHBIEHES CE9eREs BpyTTO;
Wan— cexTopHaNbHBIA MOMEHT CONPOTHBICHES CEICHHUS HETTO;
Weo ; Wio— CEeKTOpHANBHBIH MOMEHT CONPOTHEIICHHES CCICHAN I Hanbonee
cxaToH H pacTAHYTOH TOUKK CeUeHHA COOTRETCTBEHHO;
b — IHpHES;
ber— pacuérnad MEPHHE;
by— nApHHA HONKHE (T0AcCa);
b, — nmMpHHa BRICTyTIOMEH JacTH pedipa, CBeca;
¢x; Cy— Koabdumuente 1y paceéra ¢ yIETOM pazBATHA MIACTHIECKUX
Jethopmarpii opr u3rnde OTHOCHTENLHO ocelt x—x, y—y
COOTRETCTREHHO;

d— mmaMeTp oTsepcTus GONTa;
ds — HADYHKHBIE AHAMET] CTEPKHA GoIrTa;
€ — IKCIHEHTPHCHTET CHIIBT,
h— BricoTa;
hef— PacaETHAA BHICOTA CTCHKH,
hiy — BRICOTA CTEHKM;
i — pagHyC HHEDIHH CEICHHS,
Imin — HAUMEHBIIME paxMyc HHEDIHH CCYCHAR,
ix; iy — pamEYCHl HHEDIHH CEYCHHs OTHOCHTENEHO Ocelf X —x H y-y
COOTBETCTBSHHO;
k7 — KaTeT YIJIOBOTO MBa;
{— pjHHZ, OpONET;
lo — IHHA CTOMKM, KOJIOHHBI, PACIIODKH;
[4— NNMMHA packoca;
ler— pacuéTHaAq ATHHA,
I — AWHA TaHeTW noaca (epMbl HAH KOJIOHHEL
ls— INWHA IIaHKK;
I, — IN¥HAA CBApHOTO IBa;
L Iy ~ pacuE€THLIC LIHHBI 2JICMEHTA B INIOCKOCTAX, NEPICHARKYIAPHBIX
OCAMX —XH y—¥ COOTBETCTBEHHO;
m — OTHOCHTENBHEIH SKCLEHTPUCHTET, m = ed [ W
r— pajayc;
t — TOIOUHA;
{r— TONMMHHA IOJIKH (HofAca);
fw = TONIIKHEA CTCHKH;
@y— OTHOMIEHHWE IUTomagel cedeHuit moNkH (oAca) ¥ CTEHKH, o= Ar/Av;

B5r; B-— xoadunmenTs ang pacudta yriioBoro MBa COOTBETCTREHHO 1O
MeTaility HIRA M [0 METALTY TPAHHIBI CIVIABIICHHH;

B HABOP |




»—
e
»—

Yo
o~
Fum
-
-
A—
1-
Aef —
P
i -
j:f‘l -
e
i -
Zilw_
A Ap—

lol—
Oloe —
Ox Oy~
T, By~
Ty B
o
P} —
o —

P —

@ =

CII 16.13330.2017
roabdunuent yenosuit paboTs 601TOBOTO COSTUHEHNS;

xoaddumaenT yerosui paGoTE;

ko3t huIMenT HANESKHOCTH HO HAIPY3KE;

ko3 dHIAERT HAAESKHOCTH HO MaTepHaiy;
ko3bhunEeHT HaleKHOCTH HO OTBETCTBEHHOCTH;

k020 (ENAEHT HANeHOCTH B PACYETAX MO BPEMEHHOMY
COTPOTHBIICHHIO;

K03(GRIMEHT HaeXHOCTH 0 YCTOHYABOCTH CHCTEMBI;
Ko3(EIHEHT BIHIHES QOPMEI CEICHUS,;

rabkocte, A=ly/I;

yenosmas rubxocts, 1 =4 [R/E;

OpHBEAEHHA I'HOKOCTD CTEPIKHS CKBO3HOTO CEICHHST;
YCHOBHAR IPHBEASHHAA THOKOCTE CTEPKHS CKBOZHOT'O CEUCHHS,
L= 1Ay M ;

YCIOBHAf FHOKOCTS CBeca nodea, 4 = (bl 1) m :
yeaoBEas THOKOCTD HONCHOro MHCTa, Agy = (best/ 1) v’-f;/f ;
yCIOBHAA rHGKOCTE CTEHKH, 7w = (her! t) M H
npefieEEas yCIOBHag THOKOCTE cBeca mosca (HOACHOro IHCTa);
OpERENsHan YCIORHAS THOKOCTS CTEHKH;

pac'{é’mble I"HEKOCTH 3JIeMEeHTA B HIIOCKOCTAX, nepneamympm
OCAMX ~X B ¥—) COOTEETCTREHHO;

abcomoTHAd BETMYHHA HOPM&IBHOIO HAlPDDKCEHA;

MECTHOS HAPAKEHHE;

HOPMARJIGHEIC HANPDKCHI, TapANIENEHEE OCAM X —X H y—)
COOTBETCTBCHHO;

KacaTensHOE HanpMKEHHE;

KaCaTe/ibHEIe HANP/DKEHAS, NapalUIeNEEbe OCAM X —X H Y —)
COOTBETCTBEHHO;

k03dpumEeRT yCTOHIHBOCTH IPH UEGHTPAAEHOM CXATHH;
ko3 buIEenT YeTORUMBOCTH IpH CHXaTHY;
koaddrmmerT yerobuuBoCTH IipH H3rube;

koathpunEenT yerofiuHBOCTH NPH CHKATHH ¢ H3TAOOM;

xo3¢dunEenT yeTONIHBOCTH IPH CKATHH ¢ H3rHOOM B ABYX
THIOCKOCTAX;

CEKTOpHanbHaA KOODAHHATA.

| BHABOP @
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Hpanoxenne b

OH3EIecKHe XapaKTePACTAKA MATCPHAIOB 19 CTATBHBIX KOHCTPYRIAIL

TaGnuna B.I—PEgyecKHe XapAKTEPACTHKH MATEPHAIOR A CTAMLHLIX KOHCTPYKIHHA

KapakTepHCTHRH 3HaseHNE
TInoTHOCTR p, KT/M*:
NPOKATA A CTANBHRIX OTIHBOK 7850
OT/IMBOK H3 UyTyHa 7200
Koadpruuent nurefiHoro pacimupenns ¢, °C* 012104
Monyns ynpyrocts E, Himu?
NPOKATHOH CTANM, CTANBHBIX OTIHBOK 2,0610°
OTJIMBOK H3 TyryHa MapoK:
CYls5 0,83-10°
CH20, C425, CH30 0,9810°
IY9KOB W OpAZeH HAPANIETbHEIX NPOBOIOK 1,9610°
KAHATOR CTANLHBIX:
CRMPANBHEIX H 3AKPBITHX HECYIHX 1,6710°
ARORHON CBHBKH 1,4710%
HBOHHOR CBHBKH C HEMETAMNMIECKHM CEPAETHAKOM 1,2710°
Mozyns CABAra NPOKATHOM CTany U cTankmux ornmsox G, Hivm?® 0,7910*
KoabbuuuenT nonepenoii aeopmaimu (Ilyaccona) v 0.3
MpuMenanne — 3HaueHHs MOMYAS YNIPYTOCTH NPHBENCHE ANA KAHATOB, NPEABAPHTENEHO BETAHYTHIX
YCHAHCM, paBHBmM He Meree 60 % paspuiBHOFO YCHARS Jifid XAHETA B LCAOM.

Tabauna B2 —PHIAYECKHE XAPAKTEPHCTHKY NPOBOAOB H NPOBOJIOKHA

Koaddmment
HaumeHopaaue HQMSP!(& um yﬁap;”ngu nuHeiiHOro
MaTepHaiion ceuenme, M2 E, Hhaa? pac:l:gejmx
AmomMuHHeBRIe mpoeoga o FOCT 839 A, AHIT; 16 - 800 | 0,63010° 0,23-10%
Mezmnle DpOBOAA MO
T'OCT 839 M; 4 = 800 1,30010° 0,17-10*
CraneamoMuHerrie npoeoga no M'OCT 839 AC, ACK;
TIpH OTHOIUEHUH TUIOILANEH aMOMHERA K ACKIIL, ACKC
CTAJIH, PABHOM:
6+6.25 10 1 Gonee 0,825:10° 0,192-10
0,65 95 1,460-10° 0,139-10*
4,29-4,39 120 u Gonee 0,890-10° 0,183-10
7,71 -8,04 150 = Gonee 0,770:10° 0,19810
1,46 185 u Gonee 1,140:10° 0,15510™
12,22 330 0,66510° 0,212107
182+185 400 1 500 0.66510° 0,21210%
Bumerannudeckan BCM 1
CTalleMeHAa% MPOBOJIOKa N0
T'OCT 3822 nuameTpoM, MM:
1,6+4 20+125 1,870-10° 012710
6 28,2 1,90010° 0124104
T1p ¥ M evauH e~ 3HayeHus MacCE! TPOBONOR ¥ NPOBONOKK cheayer NpHHUMaTe no "OCT 839 u TOCT 3822.
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Hpunoxenne B
MarepHais! A1 CTAILHBIX KOHCTPYKIAH
B HX pacycTHRIE COTIPOTHRJICHA

T'pymmsr erannHBIX KOHCTPYRIHE

Ipynna 1. Ceapunle KOHCTPYKUMH® WIH HX 3NEMEHTH, paGotaiomme B 0c000 TRXENEIX yCIOBUAX
(cornacso TOCT 25546), B TOM YHCIE MAKCHMAILHO CTECHAIOMNWX PAIBHTHE IDIACTHYECKHX AetopMarmii, wiM
TOABEPTAIOIMMECH HEMOCPEACTBEHHOMY BO3ASHCTBHIO JMHaMuYeckHxX™™, BAODAUHOHHLIX FIH NONBECKHEIX
Harpysok [Gamxs kpanoBRIX oyTeil; Ganku paboanx niomanoK; GaikH ImyTell NOJRECHOr0 TPAHCHIOPTA; JEMEHTE!
KOHCTpYKIHH OYBKEpHEIX H pa3IpPY30YHBLIX 3CTaKal, HENOCPEACTBEHHO BOCIPHHMMAIOMMX HAIPY3KH OT
MOABIDKHAIX COCTABOR; FaBHEle 0aNkH W pHTENH paM IpH AMHaMH4eCKoR Harpy3ke; NPOIETHHIE CTPOSHHA
TpaHCTIOpTEPHLIX ranepel; hacoHKH ¢epM; cTeHKH, OkpalKH JHHMI, KOJLUA XKECTKOCTH, IUIRBAIOMIHE KPBILIH,
NOKPSITHS Pe3ePRYAPOB M rasroNbaepoB; GyBkepHEie 6anxy; oGonoukn mapabonydeckux OyHKEpOB; CTafbHAE
0601049k cBODOAHO CTORIMX AMMOBBIX TpyD; CRApHLIE CHCIMAIBHLEC OHOphl GONBIINX NEPEXONOB JIMHKIA
anextponepenagu (BJI) BricoToit Gosnee 60 M; 3neMeHTH OTTKEK MaYT H OTTKEIHEIX YINOB].

TI'pynna 2. CapHsie ROHCTPYKURH inGo ux anemMeHTHl, paboTalomupe npy CraTHieckoH HarpysKe NpH
HANMYHAH pacTATHBRIOMNX HanpmkeRHit [(epmut; purenu pam; Oamxw MepeKPHITHI ¥ NOKPHRITHE, KOCOYDHE
necrHuy; ofonouxH cumocos; omopel BJI, 3a mcKmOIeHHEM CBApHBIX onop CONBIIMX NEPEXOM0B; OMOPE!
OIHHOBKYE OTKPHITEIX pacpeAeNUTENBHERY Yerpolicts noactasunil (OPV); onopn TpaHCIOPTEPHEIX ranepei;
NPOKEKTOPHLIE MaYThl, 3EMEHTH KOMOUWHWpOBAHHEIX OROp aHTEeHHHIX coopyxenn# (AC) m apyrme
PacTAHYTHIE, PACTANYTO-U3rHGaeMEe ¥ uiruGaeMele 3MEMEHTHI], @ TAIOKS KOHCTPYKIHH B HX NIGMEHTH IDYIIEE
I IR OTCYTCTBHH CBAPHBIX coeMHeHuH 1 6anky noxsecHEIX MyTel 13 apyraspor o FOCT 194235 npu manyaun
CBapHBIX MOHTHXHBIX COBanMHeHWH.

Fpynna 3. CeapHrle KOHCTPYKIMH Jm00 X 3jieMeHTH, pafoTalomiye NMpH CTAaTHHECKOH Harpyske,
OPSHMYIECTBEHHO Ha CiarHe [KONOHHHY, CTOHKHM;, ONOPHBIE IUIMTHI, 3MEMEHTRl HACTHNA NEPEKPHITHI;
KOHCTPYKIMH, NOJACPKHBAIONINE TEXHONOTHIECKoe 0G0pYROBAHMe; BePTHKANBHRIE CBASH MO KONOHHAEM ¢
HANPAOKEHHAMH B PAcUeTHRIX CedeHMsX cBasell cesime 04Ry; aHkepHEle, Hecymue # (QUKCHpylomme
KOHCTPYKIDIH (OIOPEI, PHIeH KECTKHX momepeduH, GMKCaTOpH) KOHTAKTHOH CETH TPAHCHIOPTA; ONODEI HOA
ofopynosaure OPY, kpoMe OHOp HOJ BHIKIHOYATE/IH; 3NeMEeHTH cTBONOB H Gamen AC; xonoHHK GETOHOBO3HEIX
3CTaKafl; POrOHEI HOKPHITHA B APYrHe CKXTRIC H cxKaTo-HIruGaeMEle JEMEHTR], & TAlOKe KOHCTPYKUMH K HX
3NEMEHTE! IPYNNE 2 ADH OTCYTCTEHH CBAPHEIX COe/IHHERMIL.

Ipynna4. BenoMorareibHble KOBCTPYKHMM 31anmii B COOpYKeHHH (CBA3K, KPOME yKaiaHHEIX B Ipynne
3; onemenTn  (axBEpKd; JIECTHMLM), TPANK!; MNOMAAKH; OTDDKACHHA; METAJUIOKOHCTDYKIHH KaOeNBHEIR
KaHaJIOB; BCIIOMOTATENBHBIE 3IEMEHTA COOpYXeHHi H T.11.), 3 TAKKe KOHCTPYKIMH H HX /IEMEHTH DY 3 npH
OTCYTCTEHE CBapHLIX COSAMHEHH.

NpaMesanus

1 Hp HazHAUEHHH CTANK A KORCTpYKIWH spanmii M coopymenuit wnacca KC-3 (FOCT 27751) HoMep rpymmi
KOHCTPYKUHi CHeAyeT YMCHLIIATE Ha CAHHULY (244 rpymn 2 — 4).

2 Tlps Tomumne npokarta ¢ > 40 MM HoMEp rpynmiet KOHCTPYRUNA CAGRYeT yMEHDLIIATH HE eAHHINY (A7 rpynm 2 —
4), OpH TONIIMHE NPOKATA {S 6 MM ~ YRENHWUMBATL Ha cauHmtly (Ana rpynm 1-3).

¥ Konctpyxums s of SncMeHT CHHTSCTCH HMEIQIMMM CEAPHEIE COCAMHCHMA, €CH OHK PARCHQJMKENEl B MECTaX
IeHCTBHA 3HAYHTENEHAIX PACYETHLIX PACTRIUBAIOIHX HANPAKEHHH (0> 0,3R: 0> 0,3Ry wii &> 0,3R.:) mibo B mecTax,
IAC BO3MOKHO PA3pYIICHHE CBAPHOTO COSANHEHHS, HAIPHMED, H3-34 SHAMUTENEHBIX OCTATOTHEIX HANDIKEHUH, YTO MOXET
NPBBECTH K HEIPUIOAHOCTH K IRCILTYATAUMH KOHCTPYKUHH B 1IEIOAL

#* KOHCTDYKUMH OTHOCATCA K MOABCPrajomMMCS BOZNCHCTRMIO AMHaMiriccKMX HAPPY30K, €CAH OTHOIIEHHC
allCOMOTHOIO 3HAYCHHE HOPMANBHONO HANPMKEHWS, BRISBAHHOTO JHHAMMMECKOH marpyskoff, K CyMMapHOMY
PACTATMBAIONICMY HANPRKCHHIO OT BCEX HATPY20K B TOM e cevenrm > 0,2 — cm. Gopmyny (170).

| BHABOP |
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Ta6nuuaB.l — Hopmapyemsie nokasarenss yaapnoil Bazxocrd opokara

HopMarupHoe conpoTaaicHue cTans, Hiv?
Pacuérhas Tpynna Rm< 290 = “lm 290< n!;,,ﬁ 390 Ixc330 Esﬁf};&i 490 [ Rw2490
TeMmep a, °C OKazaTCi YASPHOH BAIKOCTH , A/ CM
"o KOHCTpy Kk 1IpH TEMMEpaType HCIKTAHKE Ha yAapHbiit HIrHG, °C
+20 0 20 20 —40 ~40 —60 -60
t2-45 1,2,3 34 - - 34 - 34 - 40
1 - - 34 - 34 34 - 40
45> { > 55
2,3 - 34 - 34 - 34 - 40
r<-55 1,2,3 - - 34 - 34 - 34 40
IpuMeuaHHns

I KCV - ynapras maskocts 06pajlos ~ ¢ V-ofpasHbid Hanpeson.
2 B TORCTOAMCTOBOM NPOKATE HCALITHBAIOTCK NOMepeynbe 06pazney, B lacoHHOM K COPTOROM HPOKATE ~
DpONOIBHEIS,
3 B 9neKrpocsapHeNX TpyGax HopMet pacAPOCTREHAKITCR Ha YABPHYIO BASKOCTE UEHTPA CBADHOIO WIBR ¥ HHHH
cniasRenns. Yaaphas BA3k0CTh NPHHHMACTCA At 00pa3loB ¢ 0CTPhiM HANPEIOM.

Ta6nuua B.2 —TpeGopanns 10 XEMRIECKOMY COCTABY

HopmatupHsie ConpoTHRieRns crany, | CofiepmanHe STeMenTos , % (He Gonee) Cs %
Hfun? C P 3 (He Gonee)
Ryn <290 0,22 0,040 0,025 -
290 £ Ry <390 0,14 0,025 0,025 0,45
390 5 Ru <490 0,12 0,017 0,010° 0,46
490 < Ry <590 0,13 0,015 0,010 0,47
Ryn > 590 0,15 0,015 0,004 0,51
T Hpqne.umme OTKNOHEHUY N0 XHMHYECROMY COCTARY B M'OTOBOM ITpOKaTS TPURHMAIOTCA N0 neﬁcmy:omeuy
crayixfp*ry.
8 + P £0,020%.

Mpumeuanug
1 Vrnepoaues oxsusanent C;, %, CIeAYeT ONPSHENATE No dopMyne
_ Mn Si Cr Ni Cu V+Nb Mo P
G=CF ——— o —F————F—+—
6 24 5 40 13 14 4 2
rae C, Mn, Si, Cr, Ni, Cy, V, Nb, Mo, P—naccopsie Joms ancmesTos, 7.
2 Jina craneit c HOpMaTHBHbIM conpoTranenncM 200 S Rn < 390 H/MM? NOBMIICHHE COIEPAANNS YICpONa A0
0,17%.
3 Jins qByTaBpOR ¢ NapanneNbHEMH IPAHAMH NONOK NIDHHUMAIOT CoNEpAAnUe YTiepora ang cranc C345-1 u C355-1
— 710 0,18%; cram C390 — no 0,16%; eram C440 — n10 0,17%.

B HABOP |
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Tab6nrna B.3—Hopmarusibie H pacderHii¢ CONPOTHRICHNS NPH DACTHREHNH, CKETAA 1 #srube
COPTOBOTO NPOKATA H "

JIACTOBONO, MHPOKONOIOCHOT0 YHHEEPCAALHOIO

Cram Tommnura HOPM&TEBBOE-. Pacaetioe CONPOTHBACHHE
Opokara, COTIPOTHBIIEARE npoxata B 1py6, HmM?
MM npoxata # Toy6, Hivgs?
Ryn Run Ry Ru
C235 O12,0 70 4,0 BRTOY. 235 360 230/225 350/345
C245 Or 2,0 zo 20 srmoq. 245 370 2401235 360/ 350
C255 0Ot2,0 no 3,9 Brmoq. 255 380 250/245 370/ 360
» 40 » 10 » 245 380 2407235 3707360
Cs. 10 0020 » 245 370 2407235 360/350
» 20 nod40 » 235 370 230/225 360/350
C345 0712,0 mo 10 im0, 345 490 3407330 480/470
» 10 » 20 » 325 470 320/310 460 /450
» 20 » 40 » 305 460 3007290 450/ 440
» 40 » 60 » 285 450 280/270 440/ 430
» 60 » 80 » 275 440 270/260 430/ 420
» 80 »160 » 265 430 260 /250 420/410
C345K | Or4,0 no 10 sxmou. 345 470 340/330 460/ 450
C355 Or 8,0 xo 16 sromou. 355 470 3507340 460/ 450
» 16 » 40 » 345 470 3407330 460/ 450
» 40 » 60 » 335 470 330/320 46017450
» 60 » 80 » 325 470 320/310 4607450
» 80 »100 » 315 470 310/300 460/ 450
» 100 » 160 » 205 470 285/280 460 /450
C355-1; | Or8,0 no 16 prmou. 345 470 350/340 4607450
C355-K |» 16 » 40 » 345 470 340/330 46017450
» 40 » 50 » 335 470 330/320 460 /450
C355I1 | Or8,0 no 16 sxmou. 355 470 350/340 460/ 450
» 16 » 40 » 345 470 340/330 460 /450
C390; Ot 8,0 1o 50 srimos, 390 520 380/370 5057495
C390-1
C440 Ot 8,0 no 50 smoy. 440 540 430 /420 5257515
C550 Or 8,0 1o 50 srimon. 540 640 52517515 625/610
C590 Ot 8,0 no 50 srmon. 590 685 5757560 670/ 650
C690 Or 8,0 5o 50 srmow. 620 785 -/ 650 -1 745
* 38 HOpMAaTHBHOS CONPOTARICHHC NPHHATH FapaNTHDOBANHEIC SHRJCHWS NpPEeNa TeKy4eCTH H EPEMECHHOID
CONPOTHBHEHNA, NPHEOAUMIC B HAUHONBILHAX CTARZAPTAX MM TEXHHIECKMX YCNOBHSX. B TeX coyuasX, KORRa 518
3HaYEHMA B HAUMOHANLHEIX CTAHASPIAX HWIH TEXHHYCCKHUX YCNOBHAX NPABEACHE! TONLKO B OHOM CHCTeMC GRHHHR —
Krc/m?, HOPMBTHEHERE CONpOTHBAEHHA, H/MM?, ClISTyeT BEMuCIST, YMHOKCHHEM COOTRCTCEBYIODINX SHadeHhH na 9,81
© Okpyrmennem 1o 5 H/mMMZ
** 3payeNvA pacTETHLIX CONPOTHRIGHMN NOJNYHEHE! ACICHHEM HOPMABTHBHEIX COMpOTHBACHNH Ha kodhOummenTss
HAREXHOCTH 110 MATEPRANY, ONPGICNENHEE B COOTBETCTRIM ¢ Tabnuuel 3, ¢ oxpyrsienucy fo 5 H/wm?, B uncawrens
TIPHEE/ISHE! IHAYCHHA PACHETHEIX CONPOTHRIAEHN!I APOKATE 1O HOPMETUBHON AOKYMCHTALNH, B KOTOPOH HCNOTBIYETCR
CTRTHCTHYECKAR NpOLGAYPE KORTpONR CBOHCTE mporara (7 = 1,025). B 3naMcsarese — pacu®THOE CONPOTHBIICHRE
OCTRIEHOTG HpORaTa OpH i = 1,050

) TpySs1 cranskeie fecHoBHLe B GECTIOBHLIE ropAIeaediopMEPOBAHHEIE, A TAKKE INEKTPOCBADHEIE NPAMOIIOBHHS
anametpon 1 14 — 530 my ¢ Tommroft crenky ot 4,0 20 12,7vm; auamerpom 508 — 1422 Mat ¢ TOMIEAHO# CTeHEH OT § 2O
50mns ¥ THEMeTpOM 530-1420MM ynyumenHof CBEDRBAEMOCTH H XNAACCTORKOCTH JUIL CTPOUTEIRHEX MCTATHIECKHX
KOHCTDYKIMiE CREAYST IPHHAMATE 0 COOTBETCTRYIONHEM JEHCTRYIOMUM TEXHIICOKHM YCIOBHAM.

'
t
PEEVE-
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Tab6nuna B4 — HopmaTusHble H pacydeTHRIC CONPOTHRICHNS NPH PACTKEHHH, CKATHH U H3rule

CI}SQOHHOI'D FPOKATA B BHAE ABYTABDOB € NAPAJJICJLHEIMHE F'PAHAMH HOJIOK

R p— HopmMarueHOE conpo'rnznnemie Pacuernoe conpomnznem«m
Cram mpoduneH, Mt npokara, Hm npokara, H/mm
Jg Rﬂ R, Ry
<10 255 380 250 370
Cs. 10 1o 20 prmoT. 245 370 240 360
C255E; » 20 » 40 » 235 370 230 360
C25551 |» 40 »60 » 235 370 230 360
» 60 » 80 » 225 370 220 360
» 80 » 100 » 215 370 210 360
> 100 200 360 195 350
<10 345 480 335 470
C345B Ca. 10 g0 20 sxinou. 325 470 315 460
» 20 %40 » 305 460 300 450
» 40 » 60 » 285 450 280 440
<10 345 490 335 480
C3456-1 Cs. 10 zo 20 sxmou. 325 470 315 460
» 20 » 40 » 305 460 300 450
» 40 » 60» 285 450 280 440
=20 355 470 345 460
CB.20 no 40 srmou. 345 470 335 460
C3558 » 40 » 60 » 335 470 325 460
» 60 » 80 » 325 460 315 450
» 80 »100 » 315 460 305 450
> 100 295 460 290 450
<20 355 470 345 460
€3555-1 | C8.20 no 40 pxmou. 345 470 335 460
» 40 » 60 » 335 470 325 460
Ca. 30 no 60 sxmon. 370 490 360 480
C390B » 60 » 80 » 360 480 350 470
» 80 »100» 350 480 340 470
> 100 330 470 320 460
<20 440 600 430 585
Cs. 20 no 30 pxmou. 430 560 420 545
C4405 » 30 » 80 » 420 520 410 505
» 80 »100 » 400 520 390 505
> 100 380 500 370 490

Tpamenanne — Iudpa | & nepsom cronbne o3Ha4aeT BapHAHT XEMHECKOrO COCTABA
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Ta6arna B.5—HopMaTusssie i pacdErnpie CONPOTHENCHNS NPH PACTKEHHH, CAATHA B HITHGS
acoRHOro ApOKaTa

%%

Crans Tonuyara Hopmarueroe PacueTHOE CONPOTHRNCHRE

TIpOKATE , MM CONPOTHBICHHE npoxara, Hiv®
) & A |
Ryn Ron Ry Ru

C245 Ot 4,0 go 20 prmoy. 243 370 240/235 3607350
» 20 » 40 » 235 370 230/225 360/350
C255 0Or4,0 ao 10 Bomoy. 255 380 2507245 370/ 360
» 10 » 20 » 245 370 2407235 360/350
» 20 240 » 235 370 230/225 360/350
C345 Or 4,0 no 10 sxmou. 345 480 340/330 4707460
» 10 » 20 » 325 470 320/310 4607450
» 20 » 40 » 305 460 300/290 450/ 440
C345K 01 4,0 no 10 srmon. 345 470 3407330 460/ 450
C355 Or 8,0 o 16 B 355 470 350/ 340 460/ 450
» 16 » 40 » 345 470 340/330 4607450
C355-1 Or 8,0 a0 16 Bymod. 355 470 350/340 460/ 450
» 16 » 40 » 345 470 340/330 460/ 450
C390 Or 8,0 5o 10 xmou. 390 520 380/370 5057495
» 10 » 20 » 380 500 3707360 480/475
» 20 nod0 » 370 490 360 /350 480/470

* 3a TonmuHy GAcOBHOrQ NPOKATA CRERYET NPHHHMATE TOMLMAY ITOJIKH.

" 3a HOpMATHBHOS CONMPOTHBACHWE NPMHATL! ADAHTHPOBAHHLIE 3HAUCHHA NPSHCHA TEKYYSCTH H BPEMEHHOIG
CONPOTHBIACHUS, NPHBOMHAMEIC B HAIMOHAMBHEIX CTRHASPTAX WAH TEXHHYECKHX YCHoBHEX. B Tex chywaiX, KOTAa T
3HAYEHHA B HAMHOHANBHEIX CTAHAAPTAX WAW TEXHHUCCKMX YCHOBHAX NPHUBGACHB! TONEKO B ONHOM cucTeMc GIMHHU ~
KPe/MM?, HODMATHBHBIE CONpOTHBieHHA, H/MM?, BHIYMCHEHEI yMHOXEHMCM COOTBETCTBYIOUMIX 3Havemmii ma 9,81 ¢
oxpyrncrneM fo 5 Hiae,

*** Buavenns pacuBTHE CONPOTHBNEHHH NOMYHEHE eNeHHeM HOPMaTHBHBIX COnpOTHEICHHH Ha koadduumcHTh!
HANEKHOCTH 10 MATCDHANY, ONpPCUENSHHECE B CODTRETCTRHH C Talmuueil 3, ¢ OXpYraeHHeM Jo 5 Hhneé. B uncinrene
NPUBCHSHE! SHAMCHUA PACUETHRIX CONPOTUBNCHUA NPOKATA 0 HOPMATHBHO NOKYMCHTAUMYK, B KOTODOH HCnoabIyeTeH
npoHeRypa KOKTPonRa ceoiicte mpoxara (s = 1,025), B sHaMeHaTene ~ pacyéTHOE CONPOTHBRCHHE OCTANEHOIO NMPOXaTa
npH 7w = 1,050.

Ta6nuna B.6—PacuérHbie cONpOTHRICHHA NPOKATA CMATHIO TOPIEBOH MOBEPXHOCTH, MECTHOMY
CMATHIO B HMJIHHAPHYECKHY INADHHPAX, THAMETPARHOMY CRATHIO KATKOB

Pacaernos conporupnenue, Hand
CMATHIO HEMETPATEHOMY
BpemenHoe conpoT#s- TOpuEsoi NOBLpX- MECTHOMY B IMARHAPAICCKHX CRBETHIO
nenue, H/nn? HOCTH (Y HATHUHH mapnupax (tandax) npH xatxor (npw ceoGonHOM
TIPHTOHIKH) nnoTHOM Kacanunu Rp KacaHUH B KOHCTPYKIAX
© OrpaHnyeHHON
TOABIDKHO-CTLIO) Rot
360 3517343 1767171 9/9
370 361/352 180/ 176 9/9
380 3717362 1857181 9/9
390 380/371 190/ 185 10/10
400 390/381 1957190 10710
430 420/ 409 2107204 10/10
440 429 /419 2157209 11/11
450 4397428 2207214 /11
460 449 /438 224 1219 11/
470 459 /448 2297224 1/H
480 468 /1457 2347228 12712
490 4781467 239/233 12712
510 498 / 486 2497243 12712
540 527/514 263 /257 13/13
570 55673543 278/271 14/14
590 576/ 562 288 /281 14714
Mpumevanue — Brabnuue npUBeIeHH 3HAYCHHA PACUETHRIX CONPOTHRNCHIH, BEMACTEHHLE no dopmynam
| paanena 6 AP ¥ = 1,025 (B wncavTene) ¥ 7 = 1,050 (8 sHameatene).
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Tab6nupa B.7 -PacuérHbie cOnpPoTHRICHRA OTAHROK H3 YIJIepoAHcToH CTAIR

VenosHoe Pacueraiie conpoTHrnens, H/MM?, oTimeOK
Hzgp;;xﬁe ofioana- B3 YIEpONUCTON CTam Mapok

HEHHE 15J1 25J1 35]1 4511
PacraxeHue, CKaTHe H H3rEd Re 150 180 210 250
Capar Rs 90 110 130 150
CuTHe TOPUEROH TIOBEPXHOCTH (ApH
HaMHY NPHTOHKH) R 230 270 320 370
CMATARE MECTHOS B EMHHNPH-
9ecKHX MapHupax (nandax) mpy
TIOCKOM KACAHUM Ry 110 130 160 180
JaaMeTpanbHOE CXATHE KATKOB IPH
cBofOIHOM XacaHHH (B KOHCTPYKIIMAX
C OFpaHHYeHHOR NOABAKHOCTHIO) Ret 6 7 8 10

Ta6nuna B.8 —Pacufranie cONpoTHRIECHHS OT/IBOK H3 CEPOro 4yryHa

Ycnosroe PacuiéTanie conpotaBnenns, H/mMM?, oTHBOK
H:zz::ce HHOS ofjo3na- |3 CEPOro YyryHa Mapok
ARHe YeHHe CU 15 CY20 Cq25 CY 30
PacTDReHMe LeHTpanbRoe H H3rub R, 55 65 85 100
CrraTie UEHTpaNLHoe H H3rud Re 160 200 230 250
Cngur R 40 50 65 75
CwmATHE TOpTERoit HOBEPXBOCTH (PH
HAHIHH OPHTOHKA) Ry 240 300 340 370
Ty
- E
% F
[+
;:,:=1 B C D »
- AL
g, .
0 &1 g & g 2
Pucynor B.1-OQGobwennan pacuernan xuarpaMma paGoTs: cTponTe/ibHEIX cTaneit
Tabauna B9 - Xapakrepneruxn eraneii ans ofo6mennoit pacueTnoii AMArpaMMe! paGoTe!
(cm. pucynok B.1)
Cram
ﬁf e | 245, €255 €345, C345K, €390,C390-1 | cdd0 | €550,C590
P , €355, C355-1, C355M1 | 77 ’
& 0.8 0.8 0.9 0,9 09
L 0.8 0,8 0,9 0,9 0,9
Bor 1,7 1,7 1,7 1,7 1,7
[ 1 1 1 1 1
B 14,0 16,0 17,0 17,0 18,0
& 141,6 88,3 67,1 49,6 26,2
Ty 1,653 1,415 1,345 1,33 1,16
& 251 153 115 87,2 5L1
Y 1,35 1.26 1,23 1,20 1,10
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MaTepHrajibl Jns coeJHHEHHH CTAILHBIX KOHCTPYKIMii

Hpunoxerane I’

TaGauna Il - Marepuannt ans CBAPKH, COOTBETCTRYIONIHE CTAIY

CII 16.1333022017

XapakTepHCTHEKA Mapka MaTepyana Ans CBAPKH Tan
oTaNnn CeapoqHO} NPOBOATEH AAR hnwca ANEKTPOAR
ABTOMATHYCCKON H MEXAHHMECKOR CRAPKH
B yraeguciom oa gmoconm Mopomxosof
rait HAIH B ero TIPOBONOKOR
CMECH ¢
BPrOHOM
Cs-08A AH-348-A azg,A
Ryn < 290 Hiwa? AH-60 2
Cp-08TA MOK-56C . 346,
UF-02; UF-03"* III-AH-3 346A
Cs-08112C - AH-17-M ITI-AH-8
Ca-10TA AH-43 550
290HAM? S Rim < AH-47 BSO'A
< 590H/ v Ce-10r2™ AH-348-A"""
Ce-10HMA | HOK-56C™
UF-02; UF-03°*
Cp-08172C AH-17-M
Rw> 590Hhnd | Ca08XTCMaA | CeI0HMA nok-sect | AL 60
Ce-10XI"2CMA | Cp-08XH2IMIC | UF-02; UF-03* 370

7

* dmoc AH-60 u anexTpoasl TRIA D42, D46, D50 cnexyer npyMensTs aid  KOHCTpyKUmH rpymn 2, 3 npa
paeuSTax TeMmneparypax t > munye 45°C.

** He nprmMensTs B codeTanny ¢ pmocom AH-43,

Tt Ana dunoca AH-348-A TpebyercA NOMOMHWTEAEHAI KOMTPOML MEXAHMMECKHX CBOHCTS METAILTA IWBA NpH
CBAPKE COSAMHEHHH HEMEHTOB BCEX TOMUMHE NP PACHETHRIX TeMmepatypax t<-45°C u TomuMH cBRme 32 MM
— npH pacuéTHEX Temncparypax t = mMunyc 45°C,

*4 Kepamuueckutt dmoc [TOK-56C no TEXHHYECKHM YCIOBKAM [ ABTOMATHYCCKOMH CRADKH CTRIKQBELX
coenuHeHHH KOHCTPYKIDi NPONCTHLIX CTPOCHHE CTAABHBIX MOCTOH.

“$ Kepamuecknit hmoc crapoTHLit arnoMepuposamisl Mapku UF-02 1t maprs UF-03 no cooTaeTcTByiomum
TEXHHYCCKHM YCAOBHAM.

MMprimeganne = [Ipy COOTEETCTRYIOMEM TEXUMKO-3KOHOMMYECKOM OOCOCHORAHWM JANE CBEDKH
KOHCTPYKIHMA HCHOMB3YIOTCA CBADOHHEIC MATEPHATH! (MPOBOAOKH, (MOCLL IaNTMTHEIC Fa3et), HE YKAlAHHEE B
uacrosmei Tabmsue. IIps 5ToM Mexammeckne cBOHCTEA METANNG 188, BHINOIHASMONO ¢ HX OPHMEHCHHCM, JO/LKHBL
OLITh He Hiie cBollers, o0eclieHBaeMEIX TPHMEHEHHEM MaTePHANOR, NPHEEZCHHAX B HACTOAME! Tabmine.

Tab6nuna I2-HopMaTHRHEIE H PACHCTHEIE CONPOTHBICHHA META/IA LIBOR CBADHBIX COEAHHEHH
€ YraoBLIME WIBAMK

CBapo9HEIe MaTCPHANL] R R

THI MIEKTPOAa MapKa NPOROJIOKH Hhat? Hivne?
242, 242A Ce-08, Ce-08A 410 180
346, 346A Ce-08TA, 450 200
250, I50A Ce-08I2C, Cs-10TA, IIIT-AH-8, ITTT-AH-3 490 215
260 Ce-08I2C", Ca-10HMA, Cg-10I2 590 240
370 Ce-10XT2CMA, Ce-08XH2I'MIO 685 280
385 -~ 835 340
* TonpKo 2104 IHROB € KATeTOM &7 S 8 MM B KOHCTPYKUWAX M3 CTAUIH © nipenenoM Tekyyect 440 Hima? u Gonee.

b
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Ta6nuna I3 — Tpebopauua k GoTaM NpH pa3iAiHbIX YCA0BHAX HX NPAMEHEHNS

Knace npognocTs GOATOR H TpefoBaHNT K HUM N0 JeHCTRYIOMMM CTaHAPTaM
B KOHCTRYKLIKAX,
Paca&rHas HE pacCYMTLIBAEMEIX Ha YCTANOCTh 1 paccIHTHBAEMBIX Ha YCTANOCTh
TeMnepatypa mopa pabote GosnTOB Ha
4,°C paCTDKEHHE cpes PACTIKeHHE cpes
FUIH CpE3 . HILH CPE3
5.6 5.6 5.6 56
z-45 - 58 - -
8.8 8.8 88 8.8
10.9 10.9 10.9 10.9
- 12.9 — 129
5.6 56 56 5.6
45>t 2- 8.8 88 88" 8.8
55 10.9 109 10.9° 10.9
- 12.9 - 12.9
5.6 56 - 5.6
8.8 88 8.8° 838
<55 10.9° 109 10.9° 10.9
- 12.9 — 12.9
* C tpefopanneM HCNBITAHNS HE PRIPHB Ha kocoll malibe,

Ta6nuna ['4 —Mapxu crans dynIaMeHTHRIX GOJITOB R YCO/IOBHA HX NPUMeHeHUs

Mapxn cTami npy paca&rHoit

Konetpyximn TeMnepaType, t °C
>—45 —45>t 255 <=55

KoHcTpyxmms, KpoMe 0NOp BOIAYIIHBIX Cr3nec2, Cr3nc4, -
JTHHHH 3NEKTpOTIEpenaTH, Cr3cm2 Cr3cnd -
pacnpeNeNHTeNLHEIX YCTPOHCTR B 20 - -
KOHTBKTHO#H ceTH - 09r2c-4 09r2C-4
s U-obpasteix GoToB, a Taoke C13ned, - -
byHaaMeHTHEIX BOATOR ONOP BOIAYIUHEX Cr3cnd - -
NRERi anexTponepenayn, - 0or2c-4 0912C-6
pacnpefenHTeNbHEX YeTpolicTs B

Ta6auna .5 — HopMaTABHEIE CONPOTHRJICHENA CTAAH GONITOB ¥ pacu¥THLIE CONPOTABICHAR
0AHOGOITOBLIX CcoeiHHeHn]l epely B pacTskenmo, H/mm®

Knace npounocty Bosros _Roun Roen Ris Ry
5.6 500 300 210 225
5.8 500 400 210 -
8.8 830 664 332 451
10.9 1040 936 416 561
12.9 1220 1098 427 —

Tabnuua I6 — Pacyéranie cCONPOTHRIIEHHA CMATHIO 2IEMEHTOR, CORIHANEMAIX BoaTamu

PacuetHuie conpOTHRNEHHA Ry, H/MMZ, CMATHIO SREMEHTOB, COSAHHAEMEIX

BpeMeHHOS CONPOTHRIICHHE CTANH GosraMH KJIAcca TOSHOCTH
COSHUHAEMBIX MEMEHTOB Rup, H/MM? A B
360 560 475
370 580 485
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Oxonvanuenue madn. I'.6

PacyeTHele CONPOTHRISHER Rey. HiMM®, CMATHIO 3NEMEHTOR, COBAMHAEMBIX
BpemenHOe CONPOTHBACHHE CTANH GonTamit KIACCA TOTHOCTH
CORRUHACMEIX JIEMEHTOB Ry, H/t? A B
380 590 500
390 610 515
430 670 365
440 685 580
450 700 595
460 720 605
470 735 620
480 750 630
490 763 645
510 795 670
540 845 710
570 890 750
590 920 775
Mpumeuanue — 3raucHns pacubTHLX COMPOTHBNCHHH, YKAIAHHLIS B TaGaNNe, BEITHCTEHE! N0 fopMyran
| pazgena 4 ¢ okpyrienteM o 5 Hivm®,

Ta6aung 7 — PaculTabic CONPOTABIICHHA pPacTRxReHHI0 GyHARMEHTHEIX GosrTOB

HoMusaneHeti Pacyertiple conpoTHBIeHHA R, Hoe’, GorTos m3 crans
auameTp BoTToB, MM Cr3ncd, Cr3nc2, Cr3cnd, Cr3cn2 09I 2C-4, 0912C-6
12, 16,20 200 265
24, 30 190 245
36 190 230
42, 48, 56 180 230
64, 72, 80 180 220
90, 100 180 210
110, 125, 140 165 210
[IpuMeganus
I Crane nomxuna nocrasasTses no 1-# rpymme.
2 3mavenns pacqETHEX COTPOTHRNIGHHH, Yykazaumme 8 TaGnuue, Ruducnestt no opMysas nyukra 6.6
¢ OXpYT/IeHsenM a0 5 Hiuv?,
3 Pacuérunic conporumncnys GONTOB M3 cTanelf Apyrux MapoK CHCAYET BRrMcART No (opMynav palzena 6.

TaGnnua I8 —HopMaTusunie 0 pacuéTHaIE CONPOTHBACHI PACTRREHHI0 BLICOKONPOUHLIX fonToR

w3 craan 40X
Hompmanbanil ApaMeTp peabOi!l d, MM Roun, Him? Re, HMM
16, 20, (22),24, (2D 1078 755
30 200 630
36 800 560
42 650 455
48 600 420
Npameuanne - Paamepr), 3aKMOYCHHEE B CROOKH, MPHMEHATE He cilenyerT.

Tabnuua I''9—Ilromwann cevenns Gonros

d, MM 16 (18) 20 (22) 24 [£4))] 30 36 42 48
As,om? 2,01 2,54 3,14 3,80 4,52 | 572 7.06 10,17 13,85 | 18,09
Abr, cH? 1,57 1,92 2,45 3,03 3,53 | 4,59 5,61 8,16 11,20 | 1472
lpuMeuanus
1 Inomany cenenns GOTOR AKAMETPOM CBENHE 48 MM CeAyeT NPHHHMATE N0 AcHCTBYIOINM CTAHAANTAM.
2 PasMcpbl. SAKMONEHNHIC B CKOGKH, CIICAYCT APHMCHATE TONLKG B KOHCIPYXKLMAX ONOP BJTu OPY.
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Hpuaoxenne X

"9

Koy puunenTst 4na pacyera Ha yCToHYHBOCTE
IeHTPAJbLHO H BHeNEHTREHHO CXKATLIX 3JEMEHTOB

Ta6aana 1.1 — KosxdpunuesTsl YCTOHYHEOCTH HpH NEHTPAALHOM CKATHH

YcnopHas KoadhuumenTs @ VenosHast KoadduumenTsr @
rubKoCTS JUIR THTIA CEUCHNA THOKOCTH 7151 THIA CCYEHUA
x a b ¢ 2 b ¢
04 1000 1000 984 4,6 359 329
0,6 994 086 956 4.8 330 308
0,8 981 967 929 5,0 304 289
1,0 968 948 901 52 281 271
1,2 953 927 872 54 261 255
1,4 938 905 842 5.6 242 241
1.6 920 881 811 58 226
1.8 900 855 713 6,0 211
2,0 877 826 744 6,2 198
2,2 851 794 709 6,4 186
24 821 760 672 6.6 174
2,6 786 723 635 6,8 164
2,8 747 683 598 7,0 155
30 704 643 562 72 147
3,2 660 602 527 74 139
3,4 616 562 493 7.6 132
3,6 572 524 460 7.8 125
38 526 487 430 8,0 119
4.0 475 453 402 8,5 105
4.2 431 422 375 9.0 094
4.4 393 392 351 9,5 084
10,0 076
TIpuMeyat e —3uayenns koahguUuertos ¢ B Tabmnue yeen#aens 8 1000 pas.
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Tabanua 2 - KoshDHuHeHTs! BAMKHIA DOPMbE CEYEHHS 77
Tun A, 3HaueHuA 7 Npx
W;:H Cxema " TPHCHTET ;— o< I <5 Z> 5
v 01sm=<5 S5<m<20 0,1<m<5 |5<m520
1 . - 1,0 1,0 1,0
g & A
g N
2 Y - 0,85 0,85 0,85
% S +=025
V’ —— o
3 A | - 0,75 +0,024 0,75 +0,022 0.85
574
4 025 = | (1,35 -0,05m) - 0,01(5 - m)A Ll L1
o I s
5 ? gay e A 025 | (1,45 -0,05mm) = 0,01(5 ~m)A 12 12
i | T
”w% o I 7 ] Iz;s,q 0,54 05 | (1,75 -0,lm)—0,02(5 —-m)A 1,25 1,25
a v
Feos 210 | (1,90 0,lm) ~0,02(6— )X | 1,4—0,024 1.3
¢ B 2 1-03G5-m) % s s
Ld < 0.15 1 A
A
7 g -
]:*—-? |‘_““‘1 N 71— 0,35“' 77’5(1 - Uvgﬂ] 7 1- U,Sﬁ
= — h h i
L ] L i
¥ 1
50,15
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d09vH ¢

Oronvanuense mabnuyo .2
Tun CxeMa CeYSHHA W BKCUCHTPHCHTET A [, 3uaueHud 1 IpH
cene- e = —
HHA A, 0<A<5 A>5
0,l<smg5 5<m=<20 | 0,1<m<5 | S<mg20
8 7 0 025 | (0,75 +0,05m)+0,01(5 - m) A 1,0 1,0
A | L. ﬂ
| | = =
05471 | i i 0,5 (0,5 +0,1sm) +0,02(5 — m) A 1.0 10
2l | (0,25+0,15m)+0,03(5-m) A 1.0 1,0
9 05 | (1,25-0,05m)-0,01(5-m)A 10 1,0
0,54, T __iTL_ é W —
’I'—%;,J =T TR '"—1: = :[ 2l (1,5-0,1m) - 0,02(5 - m) A 1,0 1,0
10 A y - 0,5 1,4 1,4 1,4 14
AL esad] -+ 1,0 1,6 —0,01(5 - m)’_t_ 1,6 1,35+0,05m 1,6
0547 0254 | 2,0 1,8 —0,02(5 - m)Z T8 L,3+0,Im 8
11 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
o o3t ! T_E 7.0 T,8+0,12 74 T,8+0,12 2.4
[ .. — — — i O *! ] ] Ll * E ] " )
R ..
054, | 0.54., | | 15 2,0 +0,25m +0,12 - - -
2,0 3,0+0,25m + 0,14 - - -
Mpumenanna
I T Tenos cevenudi 5 —7 npu nofcyers 3HaMeHAR Arfdw IHOMANS BEPTHRANBHLIY HICMCHTOD NONOK HE CISAYET YHHTBIBATE.
2 Jns TenoB ceucHui 6 —7 3HANCHME 15 CAGNYCT NPHHMMATE PABHEIME SHEHSHKAM #7 LI THNA 5 NPW TCX ME 3HAMCHARX Ar/dw.
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TaGnuna A3 — KoapproaeaTs! yeTORYHEOCTH @ NPY RHEUEHTPEHHOM CRATHH CINIOLUHOCTEHHATLIX

CTEpIRHEH B NJIOCKOCTH JEHCTENN MOMENTA, CORNAAAIOMIEH ¢ IVIOCKOCTEIO CHMMETP

VYenosnas 3Ha9eHNe @ NPH NPHBEIECHHOM OTHOCHTEIEHOM JIKCUCHTPHCHTETE My
rufkocTh
3 0,1 025 0,5 0,75 1,0 1,25 1,5 175 | 20"
0,5 967 922 850 782 722 669 620 577 | 538
1,0 925 354 778 711 653 600 563 520 | 484
1,5 875 304 716 647 593 548 507 470 | 439
2,0 313 742 653 587 536 496 457 425 397
2,5 742 672 587 526 480 442 410 383 357
3.0 667 597 520 465 425 395 365 342 320
3,5 587 522 455 408 375 350 325 303 | 287
40 505 447 394 356 330 309 289 270 | 256
45 418 382 342 310 288 272 257 242 | 229
50 354 326 295 273 253 239 225 215 205
55 302 280 256 240 224 212 200 192 184
6,0 258 | 244 | 223 210 198 190 178 172 | 166
6,5 223 | 213 196 185 176 170 160 155 | 149
7,0 194 186 173 i63 157 152 145 141 | 136
8,0 152 146 138 133 128 121 117 115 113
9.0 122 117 112 107 103 100 098 096 | 093
Hpadonxcenue mabruye 4.3
Vcaosras 3BaveHEe () UPH OPUBEAEHHOM OTHOCHTEABHOM SKCICHTPHCHTETE el
rafKocTs %5
7 25 3,0 35 | 40 | 45 5,0 5.5 6,0 :
0,5 469 | 417 [ 370 | 337 | 307 | 280 260 237 222
1,0 427 | 38 |34 | 307 | 283 | 259 240 225 209
1,5 388 | 347 | 312 | 283 | 262 | 240 223 207 195
2,0 352 | 315 | 286 | 260 | 240 [ 222 206 193 182
2,5 317 | 287 | 262 | 238 | 220 | 204 190 178 163
3,0 287 | 260 | 238 | 217 | 202 | 187 175 166 156
35 258 | 233 | 216 | 198 | 183 172 162 153 145
40 232 | 212 | 197 | 181 | 168 | 158 149 140 135
4,5 208 | 192 [ 178 | 165 | 155 | 146 137 130 125
50 188 175 | 162 | 150 | 143 | 135 126 120 117
55 170 | 158 | 148 | 138 | 132 | 124 117 112 108
6,0 153 | 145 | 137 | 128 | 120 | 115 100 104 100
6.5 140 | 132 |12s| 7 | 2| 106 101 097 094
7,0 127 | 121 | s | 108 | 102 | o098 094 oo 087
8,0 106 | 100 |o9s| o091 | 087 | o83 081 078 076
Oxonuanue mabnuye .3
Venosras
B a— 3HaveHue @ IPH NPHBESIESHHOM OTHOCHTE/TLHOM IKCHEHTPHCHTETE Mef
7 7.0 80 | 90 10 12 14 17 20
0,5 200 | 183 | 164 | 150 | 125 | 106 090 077
1,0 196 | 175 | 157 | 142 | 121 | 103 086 074
1,5 182 163 | 148 134 | 114 099 082 070
2,0 170 {153 | 138 | 125 | 107 | 094 079 067
25 158 | 144 | 130 | 118 | 101 | 090 076 065
3,0 147 | 135 | 123 | 112 | 097 | 086 073 063
3,5 137 125 | 115 | 106 | 092 | 082 069 060
4,0 127 | 118 | 108 | 098 | 088 | 078 066 057
4,5 118 | 110 101 | 093 | 083 | 075 064 055
5,0 111 103 | 095 | 0838 | 079 | 072 062 053
5,5 104 | o095 | 080 | 084 | 075 | 069 060 051
NpuMevauus
I 3nadenus ko3gdHuHeHToB @ B Tabnmie ysenuueHsl B 1000 pas.
2 3Hanenus ¢, cieayer NpHHHEMATH He Gonee 3naqeHuil @

B HABOP |
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Tabasna J4 —Koshuuuedrst yeToliuHBEOCTH ¢ NPH BHCNEHTPEHHOM CHRATHH CKEOIHLIX cTepxHel
B IJIOCKROCTH ﬁEﬁCTBHH MOMEHTA, coanmm}omeﬁ € IUIOCKOCTREI0 CHMMETDHH

YcnoeHan
UpHBeeHHA 3HAYEHHE (@ IPH OTHOCHTENBHOM 3KCLSHTDHCHTETE 11
mﬁfﬁm 0.1 0,25 | 0,5 0,75 1,0 1,25 1,5 1,75 | 2,0
Ao
0,5 908 | 800 | 666 571 500 | 444 | 400 | 364 | 333
1,0 872 | 762 | 640 553 483 | 431 387 | 351 328
1,5 830 | 727 | 600 517 454 | 407 | 367 | 336 | 311
2,0 774 | 673 | 556 479 423 | 381 346 | 318 | 293
235 708 | 608 | 507 439 391 354 | 322 | 297 | 274
3,0 637 | 545 | 455 399 356 | 324 | 296 | 275 | 255
35 562 | 480 | 402 355 320 | 294 | 270 | 251 235
40 484 | 422 | 357 317 288 | 264 | 246 | 228 | 215
4.5 415 | 365 | 315 281 258 | 237 | 223 | 207 196
5,0 350 | 315 | 277 250 230 | 212 | 201 186 178
5.5 300 | 273 | 245 223 203 192 182 172 163
6,0 255 | 237 | 216 198 183 174 165 156 149
6,3 221 208 190 178 165 157 149 142 137
7.0 192 | 184 163 160 150 141 135 130 125
8,0 148 142 136 130 123 118 113 108 105
Ipodonxcenue mabnuynt 1.4
Yenosran 3HaueHHe (. IPH OTHOCHTRILHOM SKCUGHTPHCHTETE M1
NpHBeACHHas
ribKocTE 25 | 30 | 35 | 40 35 50 |55 ] 60 | 65
Ay
0.3 286 250 222 200 182 167 154 143 133
1,0 280 243 218 197 180 165 151 142 131
1.5 271 240 211 190 178 163 149 137 128
2,0 255 228 202 183 170 156 143 132 125
2.5 238 215 192 175 162 148 136 127 120
3,0 222 201 182 165 153 138 130 121 116
3,5 206 187 170 155 143 130 123 115 110
4.0 191 173 160 145 133 124 18 110 105
4.5 176 160 149 136 124 116 110 105 096
5.0 161 149 138 127 117 108 104 100 095
Oxonuanue mabmuaga 1.4
VenoeHaa
NpHBENEeHAAA 3HavueHHE @ NPH OTHOCHTENRHOM IKCUSHTPDHCHTETE M
rubkocTs 7.0 8.0 9,0 10 12 14 17 20
Ay
0,5 125 1 | 100 091 077 067 058 048
1.0 121 109 098 090 077 066 055 046
1.5 119 108 096 088 077 065 053 045
2,0 117 106 095 086 076 064 052 045
2.5 113 103 093 083 074 062 051 044
3,0 110 100 091 081 071 061 051 043
3,5 106 096 088 078 069 059 050 042
4,0 100 093 084 076 067 057 049 041
4,5 096 089 079 073 065 055 048 040
IIpuMeyanusg
1 3uauenun xoa@duuueHTor ¢ B Tabmue yremenw s 1000 pas.
2 3uavucHHA @p CICOYCT NPHHMMATE HE §0Jice 3HAUEHHA @
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Tagnuna A5 —lpuneleHubie OTHOCHTENBHBIE ICCHUEHTPHCHTETEI /ity JUTH BHELCHTPERHO CRATHLIX
eTep:auei ¢ MIAPHAPHO ONEPTLIMHA KOMUAMH

—— ,_ 3HaYeHUE My HPR Ner1, PABHOM
Smops! A

MOMEHTOB 00 ] 05 | 10] 15 | 20 | 3.0 | 40 | 50 | 7.0 | 100 | 200
1 0,10 | 030 | 0,68 ] 1,12 | 1,60 | 2,62 | 3,55 | 4.55 | 6,50 | 9,40 1940
5=10 2 0,10 | 0,17 | 039 | 0,68 | 1,03 | 1,80 | 2,75 | 3,72 | 565 | 8,60 | 1850
3 0,10 | 0,10 | 0,22 | 0,36 | 0,55 1,17 1,95 | 2,77 | 4,60 | 7,40 | 17,20
M | M, 4 0,10 | 0,J0 {010} 0,18 | 0,30 | 0,57 | 1,03 | 1,78 | 3,35 | 590 lSiO
5 ¢l10 [ 010 |Ol0] 010 | 05| 023 | 048 | 095 | 2,18 | 440 | | 3.40
6 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,15 | 0,18 | 0,40 | 1,25 | 3,00 | 11,40
7 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,50 | 1,70 9,50
1 0,10 | 031 | 0,68 1,12 ] 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 940 | 1940
5205 2 0,10 } 0,22 | 046 | 0,73 105 | 1,88 | 2,75 | 3,72 | 5.65 | 8.60 | 18,50
3 0,10 | 0,17 | 0,38 _0,58 0,80 | 1,33 | 200 | 2,77 | 4,60 | 740 | 17,20
M, m,| 4 | 010 | 014 [032] 049 | 066 | 1,05 | 152 | 222 | 3,50 | 590 | 1540
5 0,10 | 0,10 | 0,26 | 0,41 | 0,57 | 0,95 | 1,38 | 1,80 | 2,95 4,70 | 1340
6 0,0 | 0,16 | 0,28 | 0,40 | 0,52 | 0,95 1,25 | 1,60 | 2,50 | 4,00 | 11,50
7 0,10 | 022 1032 042 | 0,55 | 0,95 | 1,10 | 1,35 | 2,20 3,50 | 10,80
1 0001 032070 1,12 | 1,60 | 2,62 | 2,55 | 4,55 | 6,50 0,40 | 19,40
2 0,j0 | 0,28 (0,60 090 | 1,28 | 1,96 | 2,75 | 3,72 | 5,65 | 840 18,50
6=90 3 | 010 027 |0s55] 086 | 115 | 175 | 243 | 307 | 480 | 740 | 1720
M, M.l 4 0,10 | 026 (0,52 0,78 | 1,10 | 1.60 | 2,20 | 2,83 | 4,00 6,30 | 15,40
5 0,10 | 025 |052) 0,78 | 1,10 | 1,55 | 2,10 | 2,78 | 3,85 590 | 14,50
6 0,J0 | 028 (0,52} 0,78 | 1,10 1,55 | 2,00 | 2,70 3,80 | 5,60 | 13,80
7 0,00 | 0,32 /052 078 | 1,10 | 1,55 | 1,90 | 2,60 | 3,75 | 5,50 13,00
1 0,10 | 0,40 | 0,80 | 1,23 | 1,68 | 2,62 | 3,55 | 455 | 6,50 9,10 | 19,40
2 0,10 | 040 | 0,78 | 1,20 | 1,60 | 2,30 | 3,I5 | 4,10 585 | 8,60 | -1850
=05 3 0,10 | 040 | 077 | 1,17 | 1,55 | 2,30 | 3,10 | 3,90 | 555 8,13 | 18,00
M, Ml 4 0,10 | 040 | 0,75 1,13 1,55 | 2,30 | 3,05 | 3,80 | 530 | 7.60 17,50
5 0,00 | 040 [ 0,75 | 1,10 | 1,55 | 2,30 3,00 | 3,80 | 530 | 7,60 17,00
6 0,10 | 040 | 0,75 | 1,10 | 1,50 | 2,30 | 3,00 | 3,80 | 530 7,60 16,50
7 0,10 | 040 | 0,75 ] 1,10 | 140 | 230 | 3,00 | 3,80 | 5,30 7,60 | 16,00

OBosnavenus, npupamsie 6 matinuye J.5:

M, A o M
My —}\T : ?‘ ; O= M,
B HASOP
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Ko3ppHIHEHT Cmax AJIH PacdeTa HA YECTOHYHBOCTE

CKATHIX c’x‘epﬂmel‘i OTKPBITOI0 Ce4eHHAA

1 Ko PHURERT Cmax A% coueHHHE THOOR 1, 2, 3, NpUBeaeHARIX Ha PHCYHKaX B Tabimile
I.6, cnenyer BEMHCAATS MO dopMyne

2
Coa = - =, (.1
1 e,
1+53+F53)1 +;[rx—7)
d=4p! u;
roe B=1+2(81p)e ! b} .2)

=80 +0,1561,22 f{4n?)

o= a,/ h— OTHOMEEHe PACCTONHHA @ MEXAY ICHTPOM TOKECTH ¥ NEHTPOM H3ruba
CeueHHs K BHICOTS CedeHHA /;
€r= My /N — BKCIICHTPHCHTET TIPHIIOKEHHSA CKAMAFOMIEH CHIIEI OTHOCHTEILHO OCH X - X,
npYEEMacMEIR O CBOHM 3HaKoM (B Tabmmne J{.6 mPHBENCH CO 3HAKOM (ILTHOCH);
4 — romanp CeuCHUA,

p= (L+ L)/ (AR + &F;

@ =1u/( I, }*) — 3nech fo - CEKTOPHATLHEIN MOMEHT HHEPIUH CEUCHES;

L=(&3)Zb;it;® — MOMERT HHEDITIH CEUEHHS TIPH CBOGOAEOM KpyYeHHH,

b W f; — MUpHAA ¥ TONIIAHA IHCTOB COOTBETCTBEHHO, 00PasylouX CedeHwe,
BKIIO9ad CTHKY; k= 1,29 — /19 ZBYTABPOBOTO CEUEHH ¢ ABYMS OCAMH CHMMeTpHH; k=125
— JUIS1 ABYTABPOBOTO CedeHHA ¢ OJHOM ockio crvmeTprH; &k =1,20 — mits TaBpOBOTO cedeHus, k
= 1,12 — gna meemneproro (II-o6pasHoro) ceaeHus,

2 KoadGHIHeHT Cpox TP pacaére Ha YCTOHIMBOCTE CTEPKHA [1-06pazHoro cevcHHA Ha
LEHTpanbHoe CxaTHe (THH 4 npu o603HaYeHAMX, npAHATEIX B Tabmmue 1.6, B §, > L) cnenyer
perACHATE no dopmyne (I.1) npr ex=0 7 =0 (roraa B=1), yaartisad IpH 3TOM, IT0

A=ht;Q+n);

L=t G2 )/[126+)]=ARB2 G2 n)/[12(6+ n)2+

L=htyBP (6+ )/ 12=A 6+ )/ [12Q2+ n];

L=yl 12 m)/[3Q+n]=AF Q+2/[32+ 7))

3 KosdGUuUEHT Cmae NPH pacy&Te Ha YCTONIHBOCTE CTEPXKHA IIBCUICPHOIO CEYSHHS
(tant 5 npu o6o3naveHusX, NpHEATEX B TaGmuue J.6, 1 Ir> L), ciemyeT BBIMHCHATE MO
dopmyse (11.3)

o = 2 - @3)
145+ (1-5)2-0-E &
M\ b
e 8 =4p/nu;

4= 8@+ 0,15614,2/(4b%) + of;
o = ay/b — OTHOmIEHKE PACCTOSHUS 4y MEXY HEHTPOM TDKECTH H LECHTPOM
us3ruba: cedeHMA K IIMpHHE Cedennd b — oM. Tabmumy J1.6;
ay=4mb G +1)/ [Qm + 1) (6 +1)];
p= (It k) (4b%) + of;
L= 0,37Zb:t;*; bi 1 f;— COOTBETCTRENHO NMPKEA B TOJNIIHHA JTHCTOB,
o6pa3syionEX ceueHne;
o= Ip | (I b%) — cm. Ta6mny J1.6.
IIpu 3rom:
A=hteQm+1);

To= nitu 1°0? 3y +2) H[12 (6571 +1)]; !—'\
B HASOP |
Sl et
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L=2mte AP P (2 +235m+ D)/ Qm+ 1%

1¥=tw h3(6?][ +1)/ 12

CII 16.13330.2017

DopMyNEl JUTA ONpeAeneH s @, ¢ u f AIM HX 3HaYeHHA NpUBSHeHE B Tabmune J1.6.

Tabnaua 16 - Koddunuenrs: 0, @,
Cenucnne
THIT cXeMa @ 74 B
1 _
0,25 0 0
‘ﬂ‘
),
=
—1x <
=
i
o
’ ¢
- Tlo opmyne (K. 12)
- % M npunoxenus J
" 1 Lh
-
-
3
= 0 ,I'_l To ixe
g h
»
4 —
3¢
S = 3+2p 4G3+1) 0
N el | 6+m* | @+m(6+m)
' <
5
. G +2) 4, (3m, +1) 0
6m+1) | (2, +1)6n,+1)
Obozaasenus, npunrmoe ¢ mabruye 4.6
I 1 b — momenT! uuepiay GOARIIETO H MEHBUIETO NIOACOR COOTBETCTREHHO OTHOCHTCHLHO OCH CHMMETPHH
CEYeHHR Y-Y.
n=bt/hty. m=bi/hte, 208t~ MONUUNG CMEHKE; {[ — MOALUNA ROROK.

B HABOP |
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4 Pacuer Ha yeToHYMBOCTh BEHELCHTPEHHO CXKATHIX HIEMEHTOB ABYTaBPOBOTO CCHEHHA C
ABYMS OCAME CHMMETpHH, HENpephIBHO NMONKPEIUICHHBIX BRONG ONHOM M3 HONOK (PHCYHOK
A.1), cnenyer semonuaAte no Gopmyne (111), B xoTopoit KO3DGHLMEHT € = Cmax CHSHYET
BEIMHCITE HO dopMyne

1+1, /1, +a/987
1+4|@2 +i2)/ B +e /h|

(010))

Crrax =

Pucynox J[.1 — Cxema ceuenns J1EMEHTa, NOQKPENACHHOIO BAOL MONKH

KosddanaesT o cnexyer onpenensrs no Gopmyne (K.4) npmnoxenns K.

ITpH ONpEACNCHHH ¢ 3HAYCHHE [ CICAYST OPHHUMATH PABHEIM PACCTOAHMIO MEXTY
CCYCHHAMH 3JICMCHTH, 38KpEIUICHHRIMWA OT IOBOPOTA OTHOCHTCIBHO l'IpOI[OJILHOﬁ OCH
(paccTosHHe MEXIY Y3llaMH KpelllleHns cBazelf, paclopoK | T.H.).

Dxeuentpucurer ex = M/N 8 dopmyne (I1.4) cunTaeTea MOMOXKATENEHEN, ECIH TOUKa
TIPHIOXKEHHS CHNBI CMEIICHa B CTOPOHY ¢BOGOIHOM NOMKH; ANM IEHTPAIBHO CHKATBHIX
37IeMeHToR ;= (,

[lpu onperenenuyt ex 3a PacueTHRI MOMEHT M: clle;yeT NpHEMMATE HambobmHi
MOMEHT B Npefie/iax pacueTHOH UMHEL [y MeMeHTa.
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KosdipuuuenTsr Jam pacdera 3J1eMEHTOB KOHCTPYRIHMA
¢ y4éToM pa3sBHTHA NJIacTHYecKHX Aedopmanmi

Tabnuua E.1 - KoapduuneHTs! g &, 1

Haubonsnme
Tun Cxema cevenus A 3HayeHns xoadhUIHEHTOR
ceyeHus L Cr [N » npH
A, M=o
0,25 1,19
Y 4 |7
-1 0.5 1,12
— 4 —x — | —x 147 Ls
1,0 1,07
v a4 |
A4, l 2,0 1,04
y y
0,5 1,40
A3
1y 4
2 r— —x 1,0 1,28 1,47 2,0
/
A4;
|y O’SAI 2,0 1,18
0,25 1,19 1,07
4
9 0,5 112 112
3 | 15
/": T — X 1,0 1,07 1,19
054« ~ 20 1,04 1,26
|4, : | ;
03 1,40 L2
}.V/ A
I L x 1,0 1,28 1,20 20
¢ l
2,0 1,18 1,31
02547 1y 054,
a |y 6 ¥
5 % - 1,47 1,47 2)20
— b - —X B B 5
*= * * 6)3.0
i ¥y ¥y

1

|

B HAEOP |
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Oxonvanye mabauyvi E.1

HauGonpmme
Tan Cxena ceuenus A 3HA9EHHA K02 PUINCHTOR
CEYEHHA i Cx oy n npH
A, M,=0"
1,04
|y 023
0,5 1,07
6 X— *‘ — X 1,47 3.0
Lo 1,12
0,547, 0,54,
|» 2,0 1,19
1y
“@“ x - 1,26 1,26 1,5
7 y
) y 4 9,
x— - —x
X— — X
8 A, - 1,60 147 a)3,0
6) 1,0
T_ x “
0,5 1,07
.V A,
X ],60 a) 3v0
0 xl I 1,0 1,12 B10
ly 054, 1y
2,0 1,19

ANif KOTOpOTo 1= 3,
HNpumeganus

MOMEHTA) HAIPY3IKH K HOPMATHBHOMY.

* Ipu My + 0 cieayeT NPUHAMATE 2 = 1,5, 38 HCKHOUEHHEM CedeHMd THIA 5 /), JUIR KoToporo »= 2, v ima 5,6),

1 KoadipuuserTnt 174 TPOMCIKYTOUHBIX 3HAYCHI A7 /4. CACOYCT ONPEACAATL AnHefHON HiTepnosuneH.
2 3naucanc Ko3QQHUIMERTOR ¢, ¢y CNeNyeT npuHIMars He Gonee 1,15, rac g~ kosduuueHT HANGKROCTH NO
Harpy3Ke, onpeaenseMpll Kak OTHOWEHHUE PaCHETHOrO 3HAYCHHA JKBHBANEHTHOM (10 3HAYeHHIO Harnbaowero

Tabauna E2 —KospdnuuenTsl ay, az, o5 Anst pacdera Ha narn6 npaMoyronbHBIX IUIHT, ONEPTEHIX
110 9€THLIPEM H TPEM CTOPOHAM

7z

IMpu b/a

Mt o T 12 Ti3 Tt Tis 16 (17 118 15 26 [>2
Oneprae
o | a 0048 |0055 |0063 |0060 |0075 |0081 |008 |o0001 |00 |o0098 |oi00 | 0123
g9eTRIpEn
CTOpOHEM _

az | 004E | 0040 | 0050 | 0050 | 0050 |o00s0 |0040 | 0048 | 0048 | 0047 |o0046 | 0037
Oncpruic Hpuai/d
c‘g;{’;; 0,5 0,6 0,7 0,8 09 1,0 1,2 1.4 2,0 =2

w Jooso |o074 |00 |ops7 |og07 o112 |oi20 o2 |o0132 |0133

Obostavemin, npunAnbie & matmge E.20

b — AnMHHER CTOPOHE; 4— KOPOTKAR CTOPOHS; &;— AnHHA cBOCOAHOH CTOPOHEY, 4r— NKHE CTUPOHLL, NEPHEHANKYIMPLON k caofoauoil.
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IIpunoxenne K
Koapdunuenr ycroiivuBocTH npH u3rube @

X.1 Kospdmmuesr @ HI pacyéra Ha YCTOHHHBOCTE HM3rHGAaeMEIN 3NEMEHTOB
JABYTaBpOBOTO, TABPOBOTO M MIBEJNICPHONO CEUECHUA CNECAYET ONPEACNAT: B 3aBHCHMOCTH OT
paccTaHOBKH  CcBf3eH, PACKDCILOMHX CHKATBIA IIOAC, BHAA HArpy3KH M MeCTa ee
npunoxxenus, Ipu stom mpepmonaraercs, 9T0 Harpyska AcHCTBYeT B ILIOCKOCTH
Harbobmel KecTROCTH (/x> 1)), 8 ONOPHBIE CeYEHHAS 3aKPEILICHBI OT GOKOBLIX cMeleHuE B
TOBOPOTA.

K2 Jina Gawxd B KOHCONW JBYTABPOROIO CEUEHHS € JBYMS OCAMH CHMMETPHH
K03 QHIMERT @5 CTIeRYeT NPUHHMETE DABHBIM:

mpa g1 £ 0,85
@ = K1)
npu ¢ > 0,85
@ =0,68+021p 51, (K.2)
THE 3HaYEHHE ¢ CSAYST BHIMECIATE HO (JopMyme
_ L(n)E

rhe - ko3(huIEenT, BEMUCIeMBIH cornacHo TpeGopammam JK.3;
h — monHas BEICOTA CEUCHAA NPOKATHOIO ABYTABPa MK PACCTORHHE MEMUTY OCAMM NOACOR
(maxeToB MOACHBIX JMCTOBR) COCTABHOTO JBYTABPA;
lef— pacu€rHas mmEa OaNKA HIE KOHCOMH, ONpefenseMas cornacao 8.4.2.

K.3 3Hauenue xoaddunmenta ¢ B gopmyne (K.3) cienyer BEIACIATE IO GopMynaM
Tabman .1 u JK.2 B 3aBHCHMOCTH OT 9HCJIE 3aKPEIUICHMI CXKAaTOrO M0ACA, BUAA HATPYSKH U
MecTa e€ IPANOKCHNAS, & Takke oT kodddrmnuenTa a, paBHOrO:

a) Iy IPOKATHRIX JBYTABPOB

LY

=154 2| | 4

rae J,— MOMEHT MHEPIAH Op# CBOGOXHOM KpYHeHHH, ONPENEIIeMEIH COITRACHO Nprmoernro J1;
h — nonnas BHICOTa CEMEHMY;

6) 214 COCTABHBIX ABYTABPOB H3 JIHCTOB CO CBAPHEIME HMAH (PHKIMOHHEIME NOACHEIME

COCHHHCHHAMH
lgt I ’ 013
=8 "5 r ) O3)
'l I

TO¢ UM CBapHBIX ABYTAaBPOB H3 TPEX JHCTOR:
fr ¥ by— TonmEHa B MEpHAAa moAca Ganxy;
h — paccTosHEe MeXAY OCAMH OACOB;
a=0,5h
1 — TONMIIHHA CTCHKY (! = 4y);
U1 COCTABHBIX ABYTABROB ¢ GPHKUMOHHEIMH NOACHEIMHE COENHHCHHAMHE
fr— CyMMapH4s TONIIHHA JIHCTOB [I0A¢A H HOAKH HOACHOIO YTOJKA;
by— MUpHHA THCTOB Imodca;
h — paccTogHAe MEXY OCAME IIAKETOR NIOSCHEIX JMCTOB;
a - IMAPpHHA Bepmxcanmoﬁ HOJKH ITOACHOTO YIOJKa 33 BEYCTOM TOMIIHHBI €Io MoNKH;
[ — cyMMapHasd TO/IMUHA CTEHKH H BEPTHKANBHEIX NONOK MOACHBIX YTOJIKOB.
Ecna Ha ywactke Gamku Ly omopa M, mo croeMy OYEpPTAHHIO OTAHYACTCHA OT
npuBendaaeix B tabmume JK.1, TO JOmycKaeTcs 3Ha¥YeHMe i ONpemelTh Ho dhopMynaM s

| B HABOP | s
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Ramfonee OmmsoH MO O9epTaHAio JMOpH M:, B KOTOpyl0 MOXeT ObITh BOHCAHA

tharTiyeckas SIMmopa.
B ciywasx, xorza y KoHcomm Oank# CXaThii nosc 3akpemnSH or OoxoBoro

nepeMeIIeHns B KOHIE WIH 10 ee JUIHHE, 3HavYeHNe | IPHHAMAETCS PABHBIM:

IpH COCPEHOTOYCHHOM Harpyske, UpMIOKEHHOH K pacTAHYTOMY HOfCY Ha KOHLE
KOHcONH, = 1,751, rhe sHauenwe YA CNEAYeT OPHHHAMATE COTNAacHO MPHMEYAHHIO K
Tabmame XK.1; .

B OCTANBHHIX CHYJa9X — Kak /uid KOHCOMHE 6e3 sakperenmii.

JK.4 s paspeaHoif Gankm ABYTABPOBOIO CETEHES ¢ OMHON OCBIO CHMMETPHH (PHCYHOK

JK.1) xoapdbunHeHT ¢ cmenyer onpeRensTs no Tabaune JK.3, rae 3uauenns @, ¢ H h
clefyeT BEMMHCIATE 0 opMynam:

I, 2nh E
- a_y"—"_'_; .6
L= Y, ]x 1;( Ry OK )
I, 2hh, E
= ——n—ﬂ--———; -7
» %l, IZ R, CK7)
1
= . 8
L+ oK)

B dopmynax (0K.6) - (0K.8) o6osnaqeno:

W - K03 pHUUeRT, BEFHCIIeMEIi 1o dopMyne

va= (B-}-\/Bz +C)D; 0K.9)

& — paccTOAHIE MEXTY OCAMH ITOSACOR;

h ® hz — paceTosHHME OT HEHTpA TOKCCTH CEIEHHAA Jo ocH OoNee pasBUTONO B MEHee
Pa3BATOTO HOACOB COOTRETCTBCHHO,

ler— pacu@rhad umHa 6anky, onpefememan coriacHEo 8.4.2;

5 u I> — MOMEHTH HHCPIHY cedcHUT Gonee pasBETOrc B MEHES PASBUTOTO IOACOB
OTHOCHTENEHO OCH CHMMETDHH CS4eHHA OamKky COOTBETCIBEHHO.

B HABOP
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Tabauua .1 - Kospdumsent i ans $a10K ABYTRBPOBOTO CCMEHUR € ABYMA OCEMH CHMMETPHE

CI116.13330.2017

{

Yucuo Bua sarpysx B Srropa My Hosc, KoadduupesT y npu 3HAUCHHAX o
3aKpennesui nponen: Ha yHaoTKe fy K KOTOpOMY
CHKATOTD NoAca npunowena | 0,1 £ @540 40 < =400
B IponeTe HArpyska,
Be3 zaxpenneHui CocpenoToueHnan ]
Comarsiit 1,75+ 0,092 | 3,3+0,053¢-4,5-10"%
! = ! PactanyTeid 5,05 +0,09¢ | 6,6+0,053x-4,5107a
PasxomepHO ]
pacrpenensHHan CixaTuiii 1,60+ 0,08 | 3,15 +0,0dex - 2,7-10 &
ly=1 PacraryThiii 3,80+0,08 | 535+0,04a-2710"c
Hpa 1 Gonee, sesamme | Jliobas H.IM—L
AposieT [ Ha paBHBIC JhoGoi 225+0,07e | 3,6 +0,0de-3,5107¢%
HacTH ber
{
Oano e cepenanne CocpenoTodennas
B CEpEAVHE W/ Jhotoit L75y
!
CocpeaoTodeHHan
B 4ETBEPTH L — Caaruiit IREI
for ; PacranyTsii 1,60
PasromepHO
pacnpegenesas U T | oxamn 1,14
l ef PactauyTsiit 1,304

NpuMeuan e — 3HadeHue i CHEOyeT NPHHEMATE DABHEIM ¢ IPH ABYX ¥ Oolee 3aKpEIUIEHUAX CHRATOIO NOACA B NPONETe.
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Tab6anna X2 -Koadpdunuent i ajd :KecTKo 3a1e1aHHBIX KoHCoJIeH ABYTRBDOBOTO CeYeHHSA ¢ ABYMA

OCAMH CHMMETDHH

Tosc, k xoTOpOMY KoaummienT  npH oTcyTCTBHH SAKpemacHii
BHX HATpY3KH NPHAOKEH] CHATOIO NOACA ¥ NPH JHAYEHHAX &
narpysxa 4sa<28 28 <g<100
CocpesioTouerHas PacTsHyTHIA 1,0 +0,16a 4,0+005e
HA KOHIUE KOHCONH CxaTslif 6.2 +0,08x 7.0+ 0052
PasroMepHO PacTanyTsiil 1.42 JE
pacnpenensunas i

»

|5 |

Pucynox .1 — Cxema nByTaBpoBOro cedeHns ¢ OQHOH OCBI0 CHMMETPHH

Tabarna X3 — Koxddrunenr g,

Coatriif nosc Koaddrument @» npu snasicHHy @2
1o 0,85 cepmue 0,85
Bonee pa3BHTEIi 151 -
0,021+ o.ss{-—"— + l-—’-’—) <1
[
Menee pa3BHTEIH @2 0,68+02l@m<1

.5 3uavenns B, Cu D » dopmyne (K.9) crexyer ompenemsts o Tabnuuanm M4 B
2K.5 B 3aBHCHMOCTH OT K03dPHUESHTOB:

F=n+0,7348 (K.10)
p=n+114543 KO
5Y, b Y
B=@n-1){ 0,47—0,035[7:-11 +~;‘L-0,072(-]:—J jl 13 (K.12)
I, Ie[ :
n=(0-n) 9.87n+03855 == | |, CK.13)
2

rhe 3sHageHus #, b, h, b, ly cnemyer mpHEEMATE COTIIACHO HACTOMMIEMY NPHJIOKEHHMIO, a
I;— cornacHo npunoxennio J1.
Kosdhdunuent a B tabmuue XK.5 crenyer onpeaensts no dopmyne (0K.4).
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Ta6nuna X4-—Koxdppauuest B
Cxema CESEHHA H MECTO Koxppmmpcnr B npu & L
TIDHIOKCHHA HArPY2KH cocpegoroueHnof PABHOMEPHO Briskisaiouei
B CepeliuHe NporneTa pACADEAENEHR0N qHCTbIH HITHD

I T ; ] ’

l
#
_l_
_J_ 1-8 1-p _B
l
4
1

e | | |

TaGanua X.5-Koypduusentss € n D

Kostduusesnr C nipH ceHeHHH
Buz narpysxu ABYTaBpOBOM Tanposon Koabdmmenr D
(n£09) (n=1,0)
CocpeioToueHHan B CEpeanHe nponera 0,330 0,0826& 3,265
PABHOMEPHO PACTIPRACIEHHA 04817 0,1202ar 2.247
Brisusaiowas aucTeil narnb 0,1019 0,0253 4,315

XK.6 HOna mpyrappoporo cezemms mpHE 0,9 < r < 1,0 xovpdunmenT yu cmexyer
OIPEISIATE JIHEHHOMN HETEPHONALME MENULY SHATCHAMMH, MOTYHCHHEMH 10 dopumyne (232)
JUTs ABYTaBpOROTO cedenmsa npd 7= 0,9 B s TappoROrQ HpH k= 1.

Jina TaBpOBOTO CedeHHs LPH COCPEAOTOMEHHOH KM PARHOMEPHO paclpeleieHHoR
parpyske H &< 40 xospumuenth Y ciegyeT ymEoxars Ha (0.8 + 0,0042).

B Gankax ¢ MeHee pa3BHTEIM CXATHIM HogcoM opa 7> 0,7 U 5 < loy/ b2 <25 snadenue
Ko druneHTa @2 HeobX0EMO YMEHBIIATS yMHOXeHHeM Ha (1,025 — 0,015 lyy/ by) ucnemyer
TpUHEMATH OpH 3T0M He Gonee 0,95. 3nanenus ly/ b 2 > 25 B Taxix 6ankax He AOMYCKAIOTCA.

K.7 Ons Ganxke meejuiepHoro cedcHus koddduuuent @ cuemyer npHRHMATE
paBHEIM @ = 0,7@i, TAE @ CielyeT ONpeNeNsTh Kak M GaI0oK [IBOAKOCHMMETPHIHOIO
JABYTABPOROTQ cedeHud, ucnons3ys hopmynsl (OK.3) u (OK.4), roe smavenna Iy, L, &
cilefyeT MPUHUMATE JII IMIBE/UICPA.
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TIpunoxenne X

KoadubuupenTs pacdeTHo# nuuEbl [ YIACTKOB CTYHEHYATHIX KOJIOHH

H.1 Kosddpmmmenr pacadrrol JUMBEL 44 NS SAMEMIEHHOTO B OCHOBAHMH HHMKHEro
y9aCTKa OXHOCTYIICHIATON KONOHHE! Clle/{yeT IPHHHMATE:

IIpH BepXHEM KOHNE KOJIOHH, CBOGOIHOM OT 3aKperuieHnii, — mo TaGmane M.1;

TIpE 3aKpelVIeERH BEpXHEro KOHIIA OT NOBOPOTA, HO BOSMOXHOCTH €ro crofommoro
cmeenns — mo Tabmune H.2;

DIPH 3aKpelUleHAH BEPXHEro KOHNA 0T CMEIeErs 1o (hopMyiie

2 2 rp_
= RS @
FAe M2 ¥ ) —KoabdrnmenTs: pacuSTHoM JUIHMHEB! HIXXHET0 yIacTKa KOJOHHE! IPHA
Harpyzkax Fy = 0 & F2 = 0 COOTBETCTBEHHO, ONpPeAe/IAEMEIC TPH MAapHHPHOM
ONHpaHMHE BEpPXHErO KOHIA o TaGmane 1.3, a npH 3axpenieHu  oT NOBOPOTa
— 1o TaGmme M.4.
B rabmenax ¥.1 - 1.4 ofosaageHo:

12 ]l 1211
=7 |- B n=-3%-,
' NM Il

rae fy, &2, b, b — MOMCHTH HHepIHEH CeYeHHH H JUIMHE! HIDKHETO H BEPXHETO
Y9YACTKOB KONOHHBI COOTRETCTBEHHO;
B = (Fi+Fyl Fa.

1.2 Koathdmmuent pacaéraoll AMWEEL /o 108 BEPXHENO Y3acTKa ONHOCTYNSHIATOH

KOJIOHHEI BO BCEX CYYagX CieZyer OnpefensTs o dhopmyne
p=mla£3, H2)

H.3 Koaddunuent pacaérrol AMRHEE 41 Aj1A 3aIMEMIERHOTO B OCHOBAHWHA HIDKHETO
y4acTka ABYXCTyner4aTol KonoHHH (prcyHoKk M.1,a) NpA yCimoBAAX 3aKpenieHHs BEPXHEro
KOHIA, YKa3aHHEX B Tabmane M.5, caenyer ompenenats nto dopmyne

H =Jﬁx#:1 +(£zﬂiz -{-pﬁ,ll-t-é‘z)zh /1, , 1.3)
1+ 8, + 5,
e =i p=FR/F; &=hil

oty L2, fen3 — KOG UIHENTE!, ONpenenseMsle No Tabnane 1.5 kax mns
OZHOCTYIEHY4THIX KONOHH HO PACYHKY H.1,6,8,r);
Im= (hh+ kbk)/ (h +1) ~ nprseagesoe 3Ha4EHAE MOMCHTA HECDIHHA CETIEHHAS YIaCTKa
nmanoi (N + k).

3pece Fi, F>, F3 — nponoibHES CHIEL, IPHIOXKERABIC K BEPXY HIOKHETO, CPEHHEro #
BEPXHEr0 YYacTKOB KONOHH ¢ MOMeHTaMd WRepmas [i, L, I w ambamu L, b, &b
COOTBETCTBEHHO,

ITprpeaéaHOe SHAYCHHE MOMEHTA RHEPIHH CEYCHNA YIacTRa JUIEHOH (/2 + 13) Ha pucyHKe
W.1,6 cnenyer onpepemits oo HopMyne

Im= (bh+hLhk)/(+5).
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K - E|
Y ~ =2 4
N (P |
=\ g |k FELE)
‘-‘{S: L, :i L
= Il - Il ) ~

LG

Pucyror .1 —CxeMa ABYXCTYICHYATOH KOJIOHHEI (8) H YC/OBHEIS CXEMEL 3arpyskeHui
[pH NpWICKEHHHA cHnt F1, F2 u F3 cootsercTeenHo K HibkHeMy (6),

K cpeanemMy (), K sepxHemy (r) yaacTkaM

1.4 Koathdurupients pacuErHOM ANUHBL 2 AN CPEIHETO yIacTKa ABYXCTYIEHHYaTOH
KOJIOHHEI ZUMMHOR /2 | 443 JUIL BEPXHETo yIaCTKa KOMOHHSI JIAHOM /3 CICAYET ONIPSeNITE 110

thopMymam:
= mla; R )

= ulass3,

e azzém,
L Iz(F|+Fz+F3)’
I, Qm+5+5y

(11.5)
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TaGauna U1 — Koappuunerrse pacaeTroll AL 21 515 OXHOCTYNEHUATEIX KOAONN ¢ BEPXHHM KOHIIOM, cBOGOQILIM 0T 3AKpenacHHil

Pacuernas

4]

Koadduumenr 2 nps 3HETeHIN 1

e [1] 0,1 0,2 0,3 0.4 0,5 0.6 0,7 0.8 .9 1,0 1,2 1.4 1,6 1.8 2.0 2,5 5,0 10,0 20,0
¢ 20 20 20 2,0 2,0 2,0 2,0 20 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 2,0 20 2,0
‘ E 0,2 2,0 201 202 203 2,04 205 206 206 2,07 208 2,00 210 212 214 215 217 221 240 276 3,38
~ FI‘ 04 20 204 2,08 211 223 218 221 225 228 232 235 242 248 254 260 266 2,80 - - -
0,6 20 211 220 228 236 244 252 259 266 2,73 280 293 305 3,17 3,28 3,39 - - - -
- 0.8 20 2,25 242 256 270 28 29 307 317 327 336 355 314 - - - - - - -
= 1,0 20 250 273 294 3,13 3,29 344 3,59 3,74 387 40 - . - - - - - - -
1,5 3.0 343 3,77 407 435 461 48 505 - - - - - - - - - - - -
1 ’ 20 | 40 444 490 529 567 603 - - - - o . oo oo oo
2.5 5,0 555 6,08 65 1,00 - - - - - - - - - - - - - - -
E +F; 30 6,0 665 125 7,82 - - - - - - - - - - - - - - - -
Tabnuua U2 -KoadhrauuewTs! paceTHOR ANHHEL £ AKHA OJHOCTYMEHYATHIX KONOHH ¢ BEPXHHM KOHIOM, 38KPEISIEHHLIM TONLKO OT IOBOPOTA
Pacuctaan & Koapdumpsest ta IpH 3HIMCHAK 1
Lxema
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,2 1.4 1,6 1,8 2,0 2,5 5,0 100 20,0
0 20 1,92 186 1,80 L% L7 167 164 160 1,57 1,55 1,50 146 143 1,40 1,37 1,32 1,18 LIO 1,05
l P; 0,2 20 1,93 1,87 182 L7 4,71 168 1,64 162 1,59 1,56 1,52 148 145 1,41 L9 L33 120 LN -
7 0,4 2,0 194 188 183 177 LTS L7289 L66 162 1,61 1,57 453 L300 148 145 1,40 - - -
w3 0.6 2,0 1,95 1,91 .86 1,83 L7 L L7 L7 L 1,69 1,66 1,63 1,61 1,59 - - - - -
K 08 | 20 197 19 192 19 18 187 8 18 18 18 130 1,79 - - - - - - .
1,0 20 200 200 200 200 2,00 200 200 200 200 200 - - - - - . . . -
~ 1,5 20 212 225 233 238 243 248 252 - - - - - - . - - . - -
20 20 245 266 281 291 300 - - - - - - - - - - - - - -
i Tl 2s |25 29 317 33 3500 - - - . ..o ..o
3,0 3,0 343 3,70 393 4,12 - - - - - - - - - - - - - - -

T
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TaGnnua .3~ KoahduuuenTsl pacuernoi SamumbE g ¥ g1 108 0AHOCTYICHYATAIX KOMOHH ¢ HETOABMAKNLIM [IANHHPHO-ONEPTEIM BEPXHUM KOHIOM

' doavH g |

Pacuernas I, Koaddmentss pz v g npu o/ hy
cxema -
I ' 0,1 0,2 0,3 04 0,5 0,6 0,7 0.8 0,9 Lo 1,2 1.4 1,6 1,8 2,0
Koxdbuomenr gz

0,04 1,02 1,84 2,25 2,59 2,85 3.08 3,24 3,42 3,70 4,00 4,55 5,25 5,80 6,55 7,20

0,06 0,91 1,47 1,93 2,26 2,57 2,74 3,05 3,05 3,24 3,45 3,88 4,43 4,90 543 5,94

0,08 0,86 1,31 1,73 2,05 231 2,49 2,68 2,85 3,00 3,14 3,53 3,93 437 4,85 528

0,1 0,83 1,21 1,57 1,95 2,14 2,33 2,46 2,60 2,76 29 3,28 361 4,03 4,43 4,85

0,2 0,79 0,98 1,23 1,46 1,67 1,85 2,02 2,15 2,28 2,40 2,67 2,88 3,11 3,42 3

0,3 0,78 0,90 1,09 1,27 1,44 1,60 1,74 1,86 1,98 1 2,35 2,51 2,76 2,99 3,25

0,4 0,78 0,88 1,02 1,17 1,32 1,45 1,58 1,69 1,81 1,92 2,14 2,31 2,51 2,68 2,88

0,35 0,78 0,86 0,95 1,10 1,22 1,35 1,47 1.57 1,67 1,76 1,96 2,15 2,34 2,50 2,76

1,0 0,78 0,85 0,92 0,99 1,06 1,13 1,20 1,27 1,34 1.4 1,54 1,68 1,82 1,97 2,10

Koodrbsumenr

3 0,04 0,67 0,67 0,83 1,25 1,43 1,55 1,65 1,70 1,75 1,78 1,84 1,87 1,88 1,90 1,92

~ 1; 0,06 0,67 0,67 0,31 1,07 1,27 1,41 1,51 1,60 1,64 1,70 1,78 1,82 1,84 1.87 1,88
E 0,08 0,67 0,67 0,75 0,98 1,19 1,32 1,43 1,51 1,58 1,63 1,72 1,77 1,81 1,82 1,84

~ 11 01 0,67 0,67 0,73 0,93 Ln 1,25 1,36 1,45 1,52 1,57 1,66 1,72 1,77 1,80 1,82
0,2 0,67 0,67 0,69 0,75 0,39 1,02 1,12 1,21 1,29 1,36 1,46 1,54 1,60 1,65 1,69

t IT;" 0,3 0,67 0,67 0,67 0,71 0,80 0,90 0,99 1,08 L15 1,22 1,33 141 1,48 1,54 1,59

04 0,67 0,67 0,67 0,69 0,75 0,84 0,92 1,00 1,07 1,13 1,24 1,33 1,40 1.47 1,51

05 0,67 0,67 0,67 0,69 0,73 0,81 0.87 0,94 1,01 1,07 1,17 1,26 1,33 1,39 1,44

1,0 0,67 0,67 0,67 0,68 0,71 0,74 0,78 0,32 0,87 091 0,99 1,07 1,13 L19 1,24
133
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Tabnuna H4 — KosddauHeHTh pACYCTHOH JITHHE 2 M 11 AR OFHOCTYNIEHYATHIX KOJIOHH ¢ HENOABHMKHEIM BEPXHHM KOHIIOM, JAKPENICHHBIM 0T [0BOPOT

Pacuernan 12 Koodiuunenrst gz v g opu lad h
cxema e
I 1 0,1 0,2 0,3 0,4 0,5 0,6 0,7 08 0,9 1,0 12 1.4 1,6 1,8 2,0
Koadduoment

sz‘ 0,04 0,78 1,02 1,53 1,73 2,01 2,21 2,38 2,54 2,65 2,85 3,24 3,70 4,20 4,76 523
=3 12 0,06 0,70 0,86 1,23 1,47 1,73 1,93 2,08 2,23 2,38 249 281 3,17 3,50 392 4,30
0,08 0,68 0,79 1,05 1,31 1,54 1,74 1.9 2,05 2,20 2,31 2,55 2,80 in 3.45 3,73
~| || 1 0,1 0,67 0,76 1,00 1,20 1,42 1,61 1,78 1,92 2,04 2,20 2,40 2,60 2,86 3,18 4
0,2 0,64 0,70 0,79 0,93 1,07 1,23 1,41 1,50 1,60 1,72 1,92 2,11 2,28 2,45 2,64
lf; 03 0,62 0,68 0,74 0,85 0,95 1,06 1,18 1,28 2,39 1,48 1,67 1,82 1,96 2,12 2,20
2 0,4 0,60 0,66 0,71 0,78 087 0,99 1,07 1,16 1,26 1,34 1,50 1,65 1,79 1,94 2,08

0,5 0,59 0,65 0,70 0,77 0,82 0,93 0,99 1,08 1,17 1,23 1,39 1,53 1,66 1,79 1,92
1,0 0,55 0,60 0,65 0,70 0,75 0,80 0,85 0,90 0,95 1,00 L10 1,20 1,30 140 1,50

——

| dOgvH & |

Kosdwpuusent g
0,04 0,66 0,68 0,75 0,94 1,08 1,24 1,37 1,47 1,35 1,64 1,72 1,78 1,81 1,85 1,89
~| L 0,06 0,65 0,67 0,68 0,76 0,94 1,10 1,25 1,35 1,44 1,50 1,61 1,69 1,74 1,79 1,82
E 0,08 0,64 0,66 0,67 0,68 - 0,84 1,00 112 1,25 1,34 1,41 1,53 162 1,68 1,75 1,79
~ I, 0,1 0,64 0,65 0,65 0,65 0,78 0,92 1,05 L15 1,25 1,33 145 1,55 1.62 1,68 1,71
0,2 0,62 0,64 0,65 01,65 0,66 0,73 0,33 0,92 1,01 1,09 1,23 1,33 1,41 1,48 1,54
’ 1:_;' 0,3 0,60 0,63 0,64 0,65 0,66 0,67 0,73 0,81 0,89 0,94 1,09 1,20 1.28 1,35 1,41
0,4 0,58 0,63 0,63 0,64 0,64 0,66" 0,68 0,75 0,82 0,88 1,01 1,10 1,19 1,26 1,32
0,5 0,57 0,61 0,63 0,64 0.64 0,65 0,68 0,72 0,77 0,83 0,94 1,04 1,12 119 1,25
1,0 0,55 0,58 0,60 0,61 0,62 0,63 0,65 0,67 0,70 0,73 0,80 0,88 0,93 1,01 1,05
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TaGnrna H.5— KoapduunenTsl pai, Hmzy Hms

CIT16.13330.2017

Venosne saxpenneHus 3naveRHA Ko3dHIHEHTOB
BEpXHEro KOHIA Hin [ Ji2] Hm3
KOJNOHHB! NpH YCIOBHOH CXEME 3arpy:KEHIA IO PHC
1.1,6) Hls) Hu.ir
Crobopen o1 H
saKpensieHui 2,0 2,0 (44 — 1o TaGmune H.1 opy
o= iy )
L+ I,
3axperuis oT 2 | M M
TOBOPOTA, AOMYCKAET (4 — no Tabmune Y.2 npu
cMemenHe (461 — mo Tabmume .2 mpr oy = 0) i i
a = 2 "‘m_])
L+L Y\ I,
3axpenntH MapHEPHO, i | A Az
HE NOMyCKaeT ( fy — o TaGmime HM.3) (2412 — nio Tabmume 1.3)
CMEINeHHA
3axpennén o Hn | Hn iz
TIOBOPOTA H CMEMEHHA {11 — mo Tabumne H.4) (2412 — o TaGmane M.4)

[ B HABOP
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IIpraoxenne K

K pacuyery 3jeMEHTOB Ha YCTAJNOCTH

Tabanua K1 —Tpynnst aneMenTon H coenyieHuil Npi pacyere Ha YCTan0cTh

CxeMa 3/1EMEHTA H PACHIOIOKEHHE Xapaxrepucrua SncuesTa I'pynna
PACTETHOTO CEeqeHns JMCMCHTOR
- - OcHOBHOI MeTalI C TPOKATHEIMH HIH 06paboTaHHbIME
il MEXaHHIECKHM MYTEM KPOMKAMH 1
1 @ To xe, ¢ kpoMkamH, 06pe3aHHLIME MaITHHHOH razoBoii
i pesxoti 2
Ocrosrol MeTaiw ¢ o6paboTaHHEIMH
¢ 12 MeXaHHIeCcKHM ITyTeM KPOMKAMH, IPH pasHOH ITHpHHE
—\L‘i ¥ PAIHYCE NEPEXONA I, MM:
2 3 — 200 1
1o 10 4
OcHorrol MeTam BO QPHKTHOHHKIX COSAHACHAAX I
3
o OcaoBHO#M MeTam B GoaToRoM (COIITE! KITacCd TOUHOCTH
a) A) COBMHEHHH B CEYEHHAX MO
== 2 OTBEPCTHIO:
‘--‘—'-:v—-’»’v 2) NPH NapHEIX HAKNafKaX 4
4 6) e 6) NpH OTHOCTOPOHHAHX HAKIAMKAX 5
=
Ilepexox ¥ 3aKpyTNeHHe (KNace YHCTOTE Faz0Boi pe3kH |
i (pe3epoBKa) OpH
5 az72%r>0,5b
2
DacOHKH NPAMOYTroNbEHOH (OpMbY, HPHBApeHHBIE BCTHIK
HUIH B TaBp K IeMEHTaM KOHCTPYRInH O3 MexaHHIeCKOH
obpaboTku nepexona oT GacoHKH K 3JEMEHTY
7
6

7
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ITpodonxcenue mabnuye K 1

CIT 16.13330.2017

CreMa MeMeHTa H PacioNOKEHHS
PACHETHOI O CEHEHMA

XapaKrepHCTHKR MIEMEHTa

T'pymma

cbacoHKY, IPUBAPEHHEbIE BCTHIK UITH B TaBp K
CTEHK2M H HoAcaM GANoK, @ TaKKE K IEMeHTaM

depM mpu 2 < 45°

thacoHKH NPAMOYTONEHOM WITH TpanenHeBHAHON
thopMEI, NpUBapeHARIE K Iogcanm Oanox BHAXIECTKY
¢ ofpapkoif 10 KOHTYpY HaxnecTku Gea
Mexanaueckoit ofpaGoTku mBoB

CrrixoBoif HeoGpaboTaHHEI MIOB; HAIpY3Ka
OEPICHAUKYADHA CBADHOMY HIRY; CTHIKYEMEIE
3NIEMEHTHI OFHHAKOBOH MTHPHHEE! ¥ TOJIIFHE!

CreixoBoit ReoOpaboTaHuE OB, CTHIKYEMEIE
SACMEHTSI PA3HOHN UIMpHHE! WK Pa3HONA TONAHEL

11

Ff_ 1 x4 [

e (I

OCHOBHOI METAIUT B MECTE NEPEXo/a K CTAIKOBOMY
MY €O CHATAIM MeXaRHIeCKHM crocobom
YCHISHHEM 1B’
4) HpH CTEIKOBAHMH JTEMEHTOB
OZMHAKOBOH TOMIHMHL! ¥ HIHPHHE!
6) 10 e, pasHolt TONMKHE! 1 ITAPHHEL

12

CBapHEIE CTHIKOBBIE COSHHREHUA:
JIHCTOROI'O SMEMERTA HA NOZKNANHOM JTHCTE
(Harpysxa NepReHAMKY/IIPHA K CBApROMY
mey)
Tpy0 Ha NOMUIAAHOM KONBHE
HPOKATHHIX Npoiureif B CTHIK

Lo -

137

1



CIT 16.13330.2017
IHpodonxcenue mabruywt K1

Cxena 3MeMEHTE X pacTIONOKEHHE I'pynma
PacHeTHOro CCHEHUA XapakTepacTHKA INEMERTa 2MIEMEHTOB

1a i Caapssic cedemis ABYTAaRPOBOID, TABPOBOTO H
JAPYTHX THIIOR, CRAPeHHEIE HElTPEPEBAERIMA
NPOAOARHEIMH INBAMH MPH ACHCTBUH YCHIHA BAOTE
13 ocH mBa 2

la

QOcHoBHoOll METALN CO BCHOMOTSTENEHEM
EMEHTOM, NPHKPEIICHHEM
npOoRONbHBLIMH HIBAMH, ODH @

o 45° 4

14
o0° 7

OGpuiB noscHoro mEeTa Gea Mexanmyeckolt
o6paboTku nonepedroro (106oaoro) mea 7

15

OcroRHOH MeTans ¢ HONCPCYHAIM HIBOM; CBAPHOH
HIOB ABYCTOPOHHRAI ¢ NIABHEIM NIEPEX0A0M K
OQCHOBHOMY METaRTY 4

16

OcHOBHOH MeTAN PACTAHYTEIX TOACOB GanoK H
anemenToB (epM BOmzH guadparM 1 pebep,
1 E TIPHBSPEHHAIX YITIOBRIMH MIBAMHE 5
17

OcHoBHOH MeTasjl B MecTe Nepexoaa K
gonepeyHoMy (1o60ROMY) YIIIOBOMY HIBY

18 [l

B HABOP |
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Oxonuanue mabnuyet K.1
CxeMa JIeMEeHTa H PacloNoReHue T
PACHETHOTD cc‘m{’;&c XapaxrepHCTHKA JMCMCHTR mﬁ%ﬁg
) OcHOBHOH METANN B COSHHAEHMAX ¢ (UIAHTOBEIMEA
q v |a IBaMH (B MECTaX NIEPEXOMA OT NEMEHTA K
e ‘# KOHIaM (UIaHTOBEIX IIBORB):
% a) ¢ ABoiHEIMY (UIaHTOBHIMH MIBAMH 8
5) g \z 6) ¢ duianroBLME H MT0GOBEIMH MBAME 7
B) ipH Nepeaade YCHIHA T€pPe3 OCHOBHOH
‘_%r& Merann 7
r) IeKH aHKEPOR eTLIEHAA
19 al aj a mg.,.‘;‘a PoB AP ORI 3
8 I
OcHorrOHR MeTamn TpyOs!l PacTAHYTOro pacKoca
OpH OTHOIMEHHH TONIMHR K HAPYKHOMY
IHAMETPY TpyOh! nosca
Imidm 2 1/14 7
20 1720 £ tm fdm < 1/14 8
OcHoeHo#t MeTann TpyOH pPaCTAHYTOTO pacKoca
IpH OTHOMEHHH THAMETPOB packoca H moAca dy
{dm=0,4+0,7 ¥ OTHOWECHAY TONIINHEI K
2 HapyKHOMY AMaMeTpy TpyOH moaca:
fmldm 2 1114 6
1/20 < tm/dm< 1/14 7
1135 < fmide< 1720 8
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Bubnuorpadns

[1] ®enepansusiii 3axon ot 22 monsg 2008 r. Ne 123-D3 «TexHuueckuil pernameHT O TPeOOBaHHAX

noKApHOH He30MacHOCTHY
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