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06 yreepaennn CII 128.13330
«CHulII 2,03.06-85 AnOMHHEHEBBIC KOHCTPYKUHH?

B cooteerctBuy ¢ [IpaBumaMu paspaGotKH, YTBEPAACHWA, ONMyOMIAKOBAHHS,
HW3MEGHEHHA M OTMEHEl CBOJIOB NpaBWI, YTBEKASHHBIMH IOCTAHOBJIEHHEM
Ipasurenscrea Poccuifckoft @emepammm or 1 moma 2016 r. N 624,
noamyskroM 5.2.9 mymkra 5 Tlomoxemus o MHHHCTEPCTBE CTPOMTENBCTBA
M XHIMIIHO-KOMMYHQIBHOTO Xo3siicTba Poccuiickoil Menepanuy, yTeepxaeHHOTo
nocraHoBieHneM [IpasutenscTBa Poccuiickolt ®enepaiuua ot 18 HosGpa 2013 r.
Ne 1038, myHxrom 242 Ilmama paspaGoTKH # YTBEPXKAEHHA CBOJOB NPABHI
W aKTyanu3alli¥ DAHEe YTBEPXKAEeHHEIX CBONOB MPABWI, CTPOMTENBHBIX HOPM
¥ npasun Ha 2015 r. m nueroBell nepron g0 2017 r., yTBepKAEHHOTO NPHKA30M
MunvcrepcTBa  CTPOHTENBLCTBA M KHIMIIHO-KOMMYHANbHOIO  XossicTea
Poccuiickoft Depmepaunn oT 30 mous 2015 r. Ne 470/mp c¢ H3IMEHEHHAMH,
BHECCHHEIMH  FAPHKa30M  MUHMCTEpCTBA  CTPOMTENBCTBA M OKHIMIIHO-
KOMMYHaIBHOrO XossiicTBa Pocculickot ®emepaumu or 14 cenrabps 2015 r.
Ne 659/mp, npH X a3 blB 2 I0:

1. YrTsepauth W BBECTH B JelicTBHe depes 6 MecCAleB CO JHA H3gaHus
HacToAmlero nmnpHKasza mpmnaraeMet CIT  128.13330 «CHwIl  2.03.06-85
AMOMHHHEBEIE KOHCTPYKLHHY.

2. C momenrta spenenus B Jelicreue CIT 128.13330 «CHull 2.03.06-85
AMOMHMHHEBEIE KOHCTPYKUMH» IPH3HATE He NOMIEekKauldM  NPHMEHEHHIO
Cl 128.13330.2012 «CHuIl 2.03.06-85 AMmoMHHHEBEIC KOHCTPYKIHHY,
YTBEDKIEHHBIH TIpHKa3oM MHHHCTEPCTBA ~ DErHOHAIBHOrO Pa3BHTHA
Poccniickoii ®epepaunu ot 29 nexabpx 2011 Ne 619,
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3.  JlemapraMeHTY IpamOCTPOMTENBHOM MNEATENEHOCTH Y APXHUTEKTYpbI
B TeyeHMe 15 nOHeH cO OHA M3NAHMS TPHKA3A HaNPaBHTh YTBEPXKACHHBIN
CIT 128.13330 «CHuIT 2.03.06-85 AmOMHEMEBHE KOHCTPYKIHHY» HA PErHCTPAIHIO
B HalMOHaNBHBIH opral Poccaiickoli denepany o CTaHapTH3ALNH.

4.  [lenaprameHTY IpafOCTPOHTENbHON NEATENBHOCTH W APXHTEKTYPHI
obecnieunth onybiauMkoBaHHe Ha oO¢KuHAILHOM calite MuHctpos Poccun
B MHOpMaUMOHHO-TeNeKOMMyHHKalmosHOM  cetH  «l/HTepHeT»  TeKcTa
yreepaxaenrHoro CI1 128.13330 «CHHaIT 2.03.06-85 AnroMHHHEBEIE KOHCTPYKLHE
B 3MeKTpoHHO-WHdposoli Qopme B Tedenne 10 aHei co AHA perucrpaimMu cBofa
NpaBUA HAIIHOHANLHLIM opratoM Poccwiickol ®enepaliuy o craHJApTH3ALMH.

5. KoHtpone 3a HCNONHEHHEM HACTOMIIEr0 TIPMKA3a  BO3MCKHTH
Ha 3aMecTHTe/1 MHHMCTpa CTPOHTENbCTBA H HKHNHINHO-KOMMYHANEHOTO X03AHCTBA
Poccuitckoit @epepanun X. 1. Masnusiposa.

H.o. Munuctpa [ﬁ[ E.O. Cusppa
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MpegucnoBue
CeeAeHun o cBOAE NPABHA

1 UCNONHWUTENM — AQ «HWL, «Ctpoutenseraor LHUWMCK wm. B.A. KyvepeHko, WHCTHTYT UHUUMCK
uM. Menbnukosa, 3A0 «METAKOH LIEHTP»

2 BHECEH Texumi4eckum ROMHTETOM N0 cTaknapThIaulk TK 465 «Crposrensctpo»

3 NOArOTOBNEH K VYTBEPMIEHHWIO [enaprameHtoM rpalOCTPOHMTENGHOR ACATENEHOCTH M
APXUTEKTYPLl MUHHCTEPCTBA CTPOHTENBCTBA H OKUAHLIHO-KOMMYMANLHOrO xo3nficTea Poccwitckei henepauuu
{(Mutctpoit Poccuu)

4 YTBEPXQOEH Tpxrazom MHHHCTEpCTRA CTPOMTENRCTEE M KMIHILHO-KOMMYHAJLHOrO X038ficTRa
Poceuiicroi denepanmn oT 16 nexalps 2016 r. Ne 948/np v seefien B aesicTere ¢ 17 wiona 2017 r.

5 JAPEMCTPUPOBAH ®epepanbHbiM areHTCTBOM NO TEXHWYECKOMY DErYNMPOBAHMIO U METPOSION K
{Poccranaapt). Nepecmotp CM 128.13330.2012 «CHuM 2.03.06-85 ANIOMAHUERLI® KOHCTPYKLIAWD

B cayvae nepecmompa (zamensy) usu ommers: HACMORUE20 C600Q NPAGUA CoOMBEMCmEyoujee yeedomnenue Bydem
onybiuxosano 8 yemanoeaexnam nopadxe. Coomeememeyoujan unopMayun, YeeOoMIenue 1 mexcmbt DAIMeujaomca
maksice & unghopmayuoHtol cucmeme 0bufezo noNBICEaHUR — Na oduyuarsrom caiime papabomvuxa (Muncmpatt Poccun)
o cemu Humeprem

© MuncTpol Poconu, 2016

HACTORIUMK HOPMATHEHLIA JOKYMEHT HE MOMET GhTh MOSHOCTEKY WIH YBCTHYHY BOCTPOWIBENCH, THPRXKHPUREH H PACTIPOCTPAHEN B
KauecTae OdMUHANLHOrG H3AAHMA HE TeppuTopsK PocciitckoR Meacpanuu e paspemwennn MuncTpos Poccin
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v

Beeagenne

Hacrosmmuii cBoj mpasun COCTARJIEH ¢ LICABIO IIOBLIIOCHUA
ypopHs Ge30macHOCTH MMOJEH B 3JaHMAX M COOPYXEHHAX H
COXDAHHOCTH  MaTepHalbHLIX [GHHOCTEH B  COOTBETCTBHH €
depepanbHpiM  3aKoHOM or 30 gexabps 2009 r. Ne 384-93
«TexHuaeckni pernaMeHT ¢ GE30MacHOCTH 3OAHUH U COOpYIKESHHH»,
TIOBBIUNEHHA YPOBHA TrapMOHM3AUHNH HOPMATHBHEIX TpefoBaHH# ¢
epponeliCKHMH H MEXAYHARPOJHBIMH HOPMATHBHEIMH JOKYMEHTAMH,
TIPHMEHEHHA EHHBIX METOIOB ONpEJENeHHs 3KCIUIyaTalMOHHBIX
XAPaKTEPUCTHK M METOAOB OLIEHKH.

Ilepecmorp CIT  128.13330.2012 BomonHEH  CIERYIOMEM
apTopckuM  komnexrHrom:  AO  «HUIL  «Crpomrenscreon
[eHTpansHeni HAy9IHO-MCCNENOBATENLCKHYM HHCTHTYT CTPOHTENLHBIX
koHCTpYKumi M. B.A. KyyepeHko B cOCTaBe CHELMANHCTOR: A-pa
TexH. Hayk, mnpodeccopst HH Bedaxos, ITJ. Odeccrud,
10 B Kpueyee, xaun. Texs. wayk M.H, I'vxosa, B.C. Llemnun. E.P.
Mayenuncxuii, unkenepst JI.C. Cownuxosa, 111 Konecuuxos,
3A0 «Merakon ueHTp» MuxeHep E.B. Anexceesa, LIHUUIICK nm.
Mentynkora: A-p TexH. Hayk B.K. Bocmpoe, xaun. TexH. Hayx M.JI.
Pyowancruii.
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CBOJ PABIJI

AJIOMHHHUEBBIE KOHCTPYKITHH

Aluminium structures

Jata eeeaennn 2017-06-17

1 OGnacTn NpHMeHEHHSA

1.1 Hacrosmuit CBOA YCTaHABNMBAET NPaBUIA [POEKTHPOBAHHA CTPOHTEMBHBIX
AMOMMHHEBBIX KOHCTPYKIMHE (Zanmee — KOHCTPYKUHM H3 AMOMHHHA ¥ AJIOMHHMERBIX
CILIAROB) 3[AHWI{ M COOPYXKEHHH.

Ipasuna we pacnpoCTPaHMOTCA Ha IPOEKTHPOBAHWE AMIOMHHHEBRIX KOHCTPYKLMH
MOCTOB M KOHCTpYKUMH 37aHWE M CcOOpPYKeHME, NOIBEPralOIMXCH MHOTOKPATHOMY
BO3MICHCTBUIO Harpy3ox (yCTaloCTHas#s NPOYHOCTE), @ TaKKe HENOCPEACTBCHHOMY
BO3ACHCTBUIO MOABMKHBIX HITH IHHAMHYECKHX HArPY30K WIH BO3ACHCTBHIO TEMIEpaTyphl
caemme 100 °C.

1.2 IIlpn mOpoEKTHPOBAHAW KOHCTPYKIMY, HAXORMOMXCA B  OCOOBIX YCIOBHAX
IKCIUTyaTallHH, KOHCTPYKIOHM YHMKAIBHBEIX 3MaHUA U COOPYKCHHH, a TakoKe CllelManbHBIX
BHIOB  KOHCTpYKIHMHE  HeoOXomuMo  cobmogaTe TpeOoRaHug, nNpeXyCMOTPEHHHE
COOTECTCTBYIOIIMMY ~ HOPMATHMBHEIMH  NOKYMEHTAMM, B KOTOPLIX OTPaKEHE! OCOGCHHOCTH
paBoThL ITHX KOHCTPYKLWMIA.

2 HopMaTHBHBIE CCBLIKH

B uactosmem CBOJE IPaBHJI MCOONB3CBAHEI HOPMATHBHEIE CCEUIKM Ha CACHyromue

JOKYMEHTBI:

T'OCT 4.221-82 Cuerema nokasatenci kauecTsa upoAywxumH. CTpouTenscrBo. CTpouTennHbie
KOHCTPYKUME M M37€MHd H3 4HMOMHHHEBbIX cmiapoB. Homenknarypa
nokazareneit

r'oCT 9.303-84 EnvHasn cucTeMa 3auuThl OT KOPpo3IHH H cTapeHns. TTOKpRITHA MeTaNnYecKue
H HEMETaTYHecKHe Heoprannyeckue. Otume TpeSosanng K BuiGopy

I'OCT 158393 CrinaBel aTIOMAHHEBEIE IWTelubie. TeXHH4ECKHE YCIIOBUA

IrOCT 1759.0-87* Bontsl, BunTe, mminexy ¥ rafikn. TexnHueckue yenoBHa

(CT C3B 4203-83)

T'OCT 4784-97 AMOMHHMIT W CIABEI AMIOMHHMERHE Jedopmupyembie. Mapku

T'OCT 5915-70 Taiiky ecTurpandble knacca TouHoctH B. KoncTpykums s pasmepsi

TOCT 6402-70 1Ifali6n1 npy:)uHHbIE. TEXHUUECKHE YCAOBH:

{CT C3B 2665-80)

T'OCT 7751-2014 HanexHOCTD CTPOMTENBHBIX KOHCTPYKUHH KM ocHOBaHHH. OCHOBHBIC
MONOXEHUA

T'OCT 7798-70 Bouarnl ¢ miecTUrpaHHol ronoBko# Knacca ToMHOCTH B.

(CTCIB 4728-84)  KoHerpyxums i pasMepht

T'OCT 7871-75 Tlpononoka crapounas K3 AUOMUHHA ¥ AMOMWHHEBBIX cruasos. Texwuseckue

yCnoBHa

I'OCT 8617-81 Ilpodnu  npeccoBaHHBle M3 AMIOMMHUR W QIIOMHHHEBBIX CIUIABOB.

(CTCOB 3843-82, Texnuyeckue ycnoeus

CT C3B 3844-82)

I'OCT 10157-79 Aprod razoobpaskplii ¥ sxuaxuit. Texnuyeckue yonoeus

Tr'OCT 10299-80 3axnenky ¢ Mosykpyrnof ronosko# kiaccos TouHocTH B H C. Texuudeckue
YCOBHs

Tr'OCT 10300-80 3aknenky ¢ norafiHol rooBKoit knaccos TouHoety B u C.

TexHuueckune yenosus

Wapanne opanmansuoe
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I'oCT 10301-80
TOCT 10304-80
rOCT 10618-80
FOCT 10619-80
T'OCT 10621-80
T'OCT 10906-78
FOCT 1137178
TI'OCT 11738-84
(HCO 4762-77)

T'OCT 14806-80

T'OCT 14838-78

T'OCT 1515069

T'OCT 17473-80
TOCT 17475-80

rOCT 18123-82
FOCT 21488-97

'OCT 22233-2001

T'OCT 28778-90

TOCT 32484.3-2013
(EN 14399-3:2005)

rQCT P HCO 898-1-2011

T'OCT P HCO 898-2-2013

['OCT P 52643-2006

TOCT P 52644-2006
(MICO 7411:1984)

TOCT P 52645-2006
(ACO 4775:1984)
2

3anenku ¢ NOaymoTaiHOA roNoBKoi k1accoB TouHoctH B u C.
Texumueckue yCnopus
Jaiulenxn knaccos TouHocTH B # C. Ofue Texnnyeckue yoioBus

BHHTEI caMOHape3atolllHe AN MeTanna U nnactMaccehi. Obmae
TEXHUYECKHE YCIORHS

Bunter camonapesalomue ¢ noraifHol ronoBkol mna Meramia u
mutacrmaccsl. KoHeTpykuus u pasmeps!

BuHTH caMoHapelaomye C NOMyKpPYrnoit TONOBKai Al MeTanna
nnactMacchl. KOHCTpyKuys K pasmepsl

Hiaii6e1 kockle. TexHHyeckHe yCnobus

Ilai6pt. TexHuueckue ycnoBus

BHHTEI ¢  LMOMHADHYECKOM TOMOBKOH H  LIECTUrpAHHBIM
yrmyGneHueM TOX KmiOY Kiacca TOYHOCTH A. KOHCTPYKUMA H
pasmeph

Jlyrobas cBapKa ATIOMHHHA H aTIOMHHUEBEIX CIUIABOE B

HUHepTHRIX rasax. Coennnenns ceaphsie. OCHOBHEIE THNbI,
KOHCTPYKTHBHbIE 3IEMEHTEI H pasMepbl

TTpoBosoKa U3 aMOMHHHA H AMIOMHHHEBHIX CILTAROB A8 XONOAHOM
Bbicaaki. Texnuveckue yenosusa

Mauitms, npuopst 1 Apyrue Texwmeckue uanemus. Henonneuna
Jns pasTHYHBLIX KIHMATHYECKHX paiionos. Kareropuu, yeaoena
SKCIUTYATAUMH, XPRHEHUA H TPAHCMOPTHPOBAHHA B YACTH
BO3/IEHCTBHS KITHMATHUECKHX (DRKTOPOB BHEIHEH cpeas!

BHHTEI ¢ nomykpyrioii ronoBkoi ki1accoB TO4HOCTH A u B.
KoHctpykuHa # paamepbt

BrHTEI ¢ NoTaiinoi ronoskoi knaccos TouHocTH A W B.
KoRerpyxuua u pazmepel

Iaii6er. OGmune TeXHUYeCKHE YCTOBUHA

TIpyTku MPeCCOBAHHEIE M3 ANIOMHHHUA H ATFOMHHHEBLIX CIUTABOB.
Texuuueckue ycnoBHsa

IIpoduny mpeccoBaRKbBIE H3 ATIOMHEHREBLIX CIIIAR0OB 11
CBETOMPO3PATHEIX OrpaXIarolnyx KOHCTPYKUHH, TexaNdeckue
yCRoBus

BosTRI caMOaRKepylOIMECS PACHIOPHEIE JUIA CTPORTEIECTRA.
Texnnueckue yenosmas

BonToKOMIIEKTEI BHICOKONPOYEBIE Ul NPEABAPHTEIBHOTO
HaTSKEHAA KOBCTpYKUHOHHEE. Crucremsl HR — koMiutekTs
WIECTETPaHHLIX GOITOB U rack

Mexanuueckue cpolicTBa KpeneXkHbIX H3JeNH H3
yraepoIHCTHIX H erupoBanKky, ¢Taneil. Yacts 1. Bonte,
BHHTHI H WIMHIEKH YCTAHOBREHHBIX KIACCOR POTHOCTH C
KDYITHEIM M MEJIKHM L1aroM pe3s6al

Mexannyeckse CBOHCTBA KPeNnexHBIX H3JEmHI H3
YTTepOIMCThIX B JiernpoBanusix cranel. Yacts 2. Tajiku
YCTaHOBIIEHHEIX KIIACCOB ITPOYHOCTH ¢ KPYIHEIM H MEJIKHM
1arom pessbnt

Bonre: ¥ rafixa BEICOKONpPOYHEIE H IMalfGebl A
METAIUTHYECKMX KOHCTPYRIMHA, OO1Me TeXHrdecKue yenoBRs
BONTBl BBICOKGIPOYHBIE ¢ IIECTHIPAHHOM TOTORKOIH C
YBEIHYCHHBIM Pa3MEpOM MOA KIFOY JJI1 METANJIHICCKUY
KOHCTpyKUMH. TexHuuecKkue yCIoBUs

Tlaifky BLICOKONPOYHEIE IECTUTPAHHEIE C YBEIHIEHHEIM
pasMepoM oA KoY A1 MeTaIHIECKHX KOHCTPYKItH.
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TexHugeckune ycnosus

I'OCT P 52646-2006 11Ja#68! K BRICOKOOPOIHBIM GONTAM IS METANTHIECKHX

(MCO 7415:1984) koHCTpYKIHMH, Texnuveckne ycnorus

CIT 16.13330.2011 «CHulI 11-23-81*Cransabie KOMCTPYKIMEY (¢ U3MeHeHHeM Ne
1)

CIT20.13330.2011 «CHull 2.01.07-85* Harpysku K pozfieltcTBHAN

CII 28.13330.2012 «CHuII 2.03.11-85 3amura CTPOHTENEHEX KOHCTPYKUMHA OT
Kopposuu» (C H3MeHeHHeM Ne 1)

CIT43.13330.2012 «CHulT 2.09.03-85 Coopy®eHHS OPOMBIILTEHHEIX
NpEeANpPHATHH»

CIT 131.13330.2011 «CHmIl 23-01-99* Crpoutensras wxmmaronoras» (¢

H3MeHerneM Ne 2)

IIpumedasnre— IIpy NONLIOBAHMA HACTOAMMM CBOJAOM NPABUN uesiecooGpa3HO NPOBEPHTh
AeHCTBHE CCRINOYHEIX AOKYMEHTOB B MRGODMAUHOHHOA cHcTeMe oOIIEro NOMB30BAHHA — HA ODMUMAILHOM
cafiTe deaepaneHOro opraia WCMOMHMTENnLHOH RAfiacTH B cdepe craHgapTHiauuM B cetd MHTepHer mim no
©XeroAHOMY HHQopmalvMoHHOMY ykasatemo «HauMoHanbHElE cTaupapTe», KOTOpHIH OMyO/MKORAH IO
COCTOAHMIO HA | SHBApA TEKYWEro roga, H MO BBIMYCKAM €HeMECTIHOr0 HHGOPMAUHOHHOTO YK&3IaTeNs
«HalMoHambHRe CTaHHapTHI? 38 Tekywwi rof, Ecm¥ 3ameHeH coblIOMHEM JOKYMEHT, HA KOTOPHIA HaHa
HEZATHPOPAHHAA CCLLTKA, TO PEKOMEHIYETCH HCIONEIOBATL AHCTBYIOUIYIC BEPCHIO STOTO JOKYMEHTA C YYETOM
BC¢X BHECSHHEIX B NAHHYIO BEpPCHIO M3IMeHeHMHA. Ec/iH 38MeHSH CCRUIOYHBIN NOKYMEHT, HA XOTOphifl gaHa
JarUpoBAHHAN CCLUIKA, TO PEKOMEHILYETCS MCNOABIOBATS BEPCHIO 3TOND JOKYMEHTA ¢ YKajaHHRIM BhllIE FOOOM
yTepRIenua (MpuuATHA). Ecim noce YTRepWAEHUA HACTOAIIEr0 CBOJA MPABWI B CCRUTOYHEIR JOKYMEHT, Ha
KOTOPHI! JaHa AaTHPOBAHHAA CCELNKA, BHECEHO H3MEHEHME, 3aTPATMBAIOMIEE NONOKEHHE, HA KOTOpOE NaHa
CCRUIKE, TO 3TO MOJOKEHWE DeKOMeHIyeTcs MpHMerATh 0e3 ydeTa gaHHOTO M3meHeRna. Ecnn cclmouusii
JIOKYMEHT OTMEHEH 0e3 2aMeHEl, TO NON0KEHHS, B KOTOPOM AdHa CCEUIKA HA HEro, PEXOMEHAYETCA MPUMEHATL B
9acTH, HE 3arparusaomiedt 3Ty cornky. CeeqeHna o geflcTeup CROAOB HpaBW ueNecooGpalHO MpoBepuTs B
MepepansioM UHGOPMALMOHHOM GOHIE CTAHAAPTOB.

3 TepmHHBI H onpeaeleHAA
TepMuns:, ucmonsiopaHHsic B HacTosmeMm CII, NpEMEHEHE! B COOTBETCTBHH €
T'OCT 1583.

4 Ob6mme mojoxeHns

4.1 AOMMHHEBLI¢ KOHCTPYKUHH CleAyeT MpPUMEHNTs NpPH CTPOHTENLCTRE H
PEKOHCTPYKIHH 3aHH#l M cOOPYMEHHA AN OTpaNCIAIOIIMX H HECYIMAX KOHCTPYKUHH B
CNeRYIOWKX CITyYaax:

OpH HeOOXOJMMOCTH 3HAYMTENBHOIO CHIDKEHHA MACCHI OFPAKIAIOINMX ¥ HECYIIUX
KOHCTPYKIMH 31a8Mii U COOPYKEHH;

¢ uenpro 0ofecrmedeHHs MOBHIMNEHHBIX APXHTEKTYPHBRIX TPCOOBaHHH K KOHCTPYKITHAM
37aHu HIH COOPY)KEHHH;

opu  HeoOxoaMMocTH o0ecleveHHs MOBBUNCHHOH KOPPO3HOHHOH  croiKocTH,
COXpaHEHHS MPOYHOCTHEIX XapaKTEPUCTHK 0OpW HU3KMX TeMOEparypaX, OTCYTCTBHA
KCKpo0Gpar0BAMA H MArHATHEIX CBOACTE.

4.2 TIpd NpoeKTHpPOBAHUHK ATOMHHHERLIX KOHCTPYKIHI HEoOXoRuMO:
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BHIOMpATE KOHCTDYKTHBHBIE CXEMBI, & TAKKE CEIEHUS 2NIEMEHTOB U MapkH
AeOpMEPYEMBIX ATIOMHHHEBBIX CIINABOB H TEXHUYECKOIO AMIOMHHHA (YCIOBHO Ha3BaHHBIX
«UNOMHHHE») H OMTEHHBIX CNIaBoB (YCIOBHO HA3BaHHLIX «IMTeHHbI amoMHEHUEY),
obecneuHBAICITHE IPOYHOCTE H YCTORYHBOCTL KOHCTPYKIMH;

MaKCHMAIBHO  HCIIONB3OBATL ITHPOKHE BO3MOXHOCTH IONy4eHHS npodhuneit
ONTHMAJIBHOTO Ce4CHH IIPH NPECCOBANH;

YUHTHIBATH TEXHONOTMEECKHE BOIMOKHOCTH NPeANpUIATHH-H3roToBUTeneH npodunel U
KOHCTPYKLMH;

cofmonate TpeGoBaHMA NO 3&IMHTE CTPOHTENLHLIX KOHCTPYKLMEM OT KOPPO3HH
cornacno CIT 28.13330;

cobmonate TpeGOBaHH HODMATHEHEIX JOKYMEHTOB I10 ITOXapHOH Ge30macHocty;

VYHTEIBaTe TpeGOBaHMA HAUMOHAIBLHBIX CTAHAAPTOB H NONL30BATBCHA KaTanoOraMH
ATIOMHHAEBbIX IpodHnei,

4.3 Pacdger amoOMHHHEBEIX KOHCTPYKUMH [JOMKeH YAOBIETBOPATE TpeGoBAHAAM
nactosugero CI1.

44  BykeeHHRIE O00O03HAaYECHHMS BENMMMHH, HKCIOAL3OBaHHEIE B Hactosmem CII,
NPHBE/CHA! B IPHICKEHHH A.

5 Marepuane A8 KOHCTPYKIHiE H coexnHennil

5.1 Buifop MapKu cniapa B COCTOAHHA NIOCTARKH NONy(habpHKaTOB IS AMFOMHHMERLIX
KOHCTPYKIUH ciienyeT MPOROAUTE B 3aBHCHMOCTH OT:

XapaxKrepa ¥ MHTCHCHBHOCTH HArpy3KH, HaNpsKEHHOTO COCTOAHHA 3JIEMEHTOB
KOHCTPYKIMH, PacYeTHEIX TEMICPATYP H TpeOyeMBIX MeXanIeckHX CROMCTB AMOMHHNS;

CTOMKOCTH K KOPPO3HH;

T¢XHONOTHIHOCTH H3rOTORNeHuA monydabpukaTos;

TEXHOJIOTHH H3TOTOBJIEHHA M MOHTaKa KOHCTPYKIHi;

ApXHTEKTYPHBIX TpeOoBaHHIA.

5.2 Jing amoMHMHHEBBIX KOHCTPYKUMH ClleyeT NPUMEHATS AMOMHHHE MapoK U
€OCTOSHMH, yKazanHHX B Tabmuame 1.

Mo  xummuueckoMy cocraBy amomuumii  nocrapmaercs no T'OCT 4784, Mapka
a/IOMMHMEROTO CIUTaBa B cTaHnmapre u B TabGmmue 1, kpoMe Oykeeunoro, HMeer uupoBoe
o6o3Hauenue, B KoTopom mepeas Unbpa — OCHOBa c¢ruiasa (1 — amoMRHui), BTOpat — rNABHEIH
nernpyromnﬁ KOMITOHEHT HNH TPYNNa OCHOBHBLIX ACTHPYIOIUHX KOMITOHCHTOB, ABe MNOCACOHHE ~—
NOpAAKOREIH HOMED B CROEH rpynne.

CocrosHue nonyhabpHKaToR H3 amoMHHHEBBIX  AeOpMHpYeMBIX  CILIABOB
ofoanauarores GykseHHO-IAPOBOH MapKkupoBKoH: M — markull, oToxokeHHsil; T —3akaNeHHsH #
€CTECTBEHHO cocTapeHHBIH; T1 — 3aKajieHHeidt ¥ HCKYCCTBeHHO cocTapeHHEIH; T4 - He noMHOCTHIO
3AKANEHHEIH KM €CTeCTREHHO cocrapeHHBId; TS — He HNONHOCTEIO 3aKaleHHLI H HCKYCCTBEHHO
cocrapeHHsni; H — Haraprosannsdi; H2 — nomyHarapToBaHHEL.

53 B zaeucuMocTH OT HA3HaueHHS 3JaHWH M COOPYXeHHH NpH HCIONB30RAHMH
aTIOMHHUA KOHCTPYKIHHA pa3fAeNAOTCA Ha JeTHpe rpynnsl. [IpEMepHblil cocTas rpynn:

rpynna 1 — orpaxpiarommé KOHCTPYKUMH (KPOBJH, BHTPHHBL, BHTPaXH, (oHapHEIE
NePETUIeTE], MOIBECHEIE MOTONKH, TEPErOPOAKH) H 3aNOMHCHHE ITPOeMOB (OKHA, XBEpH,
BOPOTA);

rpynma II — kOHCTPYKIMH, COBMEINAINHE HeCYIIHe i OrpaXkaatouie GyHKIHH;

— [OPOCTPAHCTBEHHEIE JHCTOBBIC IOKPHITMA 30aHME, B TOM 4YHCHE KYIIONLHEIE HIH
BHCAIHE;

— KPYIHOONOYHBIC M pEMETYaThleé IOKPRITHS C NPEIBAPHTENLHO HANPOKESHHON
KPOBETEHOH 0OIMMBKOIH;

— pe3epBYaphl ¥ CHIIOCHI,

— KPOBENEHBIE H CTEHOBHIC MTaHEIH 06INEeCTREHHBIX M MPOMBIUNGHHBIX 3JaHHH, B TOM
YHCIIE CO B3PEIBOOMACHRIM INPOU3BOACTEOM, A TAIKE NPH HANMYHM BLICOKOR BIAXHOCTH
BHYTPEHHET'O BO3LYXa,
¢
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— KpOBeJBHBIE NaHeny oOmEeCTBECHHBIX 3XaHMiH, K KOTOPbIM IPEAbABIAIOTCH BHICOKHE
apXHTEKTYpHbIE TpeGOBaHHS,

rpynna Il — Hecymme CRapHBIC KOHCTPYKIHH:

— CTanMOHapHBIE KeCcylnMe KOHCTPYKIHMH: (GEpMEI, KONOHHBI, IPOTOHEI NMOKPBITHIA,
TIPOCTPAHCTBEHHbIE peleTyaTsie KOHCTPYKIIHMK HOKPBITHA MPOMBILILIEHHBIX
OonpIDEMpONEeTHBIX 30aHWH; 3MaHHH [pPH HAIMYAM arpecCHBHBIX CPEX; NOKPLITHI
0GLIecTBEHHEIX 3AaHMH: BRICTAROUHBIX TABHIILOHOB, A3POBOKIANOB H T.11.;

— 3JIEMEHTHl CTBOJOB H QalleH AHTEHHBIX COOPYXCHHH; ONMOPHI BBICOKOROALTHHIX
JHHHH 7€KTpoNepenad, B TOM YHCIE BO3BOJMMEIE B YAANEHHRIX HUAM TPYAHOMOCTYIIHBIX
palioHax;

- ¢6opHO-parbopHBIE KOHCTPYKITHHM KAPKACOB 3MAHHH M COODYKEHHH, ONOKH
TOKPEITHA K ZP.;

rpymia [V — KOHCTPYKUHH, OTHOCAIIHeca K rpymme [lI, We uMeiouiMe CBapHEIX
COeIHHEHHH.

5.4 Buzpl SMOMHHHEBBIX oNy(habpHKaTOB ANA CTPOMTENbHEIX KOHCTPYKLMA CIEAyeT
npuHAMaTs no Tabmmue 1. [lpumensts Apyrue suzsl  nomydabpEKAaToB M3 CHNABOB,
ofeceurpatoumx TpebyeMble XapaKTEPHCTHKM MPOUHOCTH, JKECTKOCTH, HOJTOBEHHOCTH H
Ap. cBOHCTB, CIeHyeT MO COrfacOBAHHIO ¢ METAITYPTHIECKHMHE 3aBOAMH.

5.5 Jlns HITOTOBNEGHMS AMIOMHHMEBHIX OTIMBOK, @ TAKXKE [N COeNUHUTENBHBIX
3]IEMEHTOB, OIOPHEIX 3IEMEHTOB KOHCTPYKUHE cilefyeT MPHMEHATE JHTEHHEN Cras Mapky
AK8M3y (BAJI8), ynmoBneTBOPIOIMA IO XUMH4eckoMy coctasy TpeGopanuam ['OCT
1583. Ilpy neoOX0AMMOCTE MOBHULCHHS KOPPO3HOHHOM CTOMKOCTH CieoyeT NPAMEHATH
conasst AK74 (AJI9) uma AK9y (AJ14).

IpuMenaTs orTnMBKM M3 MmarepuanoB, ykasammbix B CIT 16.13330, cnemyer npu
COOTBETCTRYIOLICH 3AIMHTE OT KOHTAKTHOH KOPPO3HH.

5.6 Ilpu aproHoayroBolf cBapKe AMIOMMHHMEBBIX KOHCTPYKLMH CleIyeT B 32aBHCHMOCTH
OT cBapuBaeMoro crasa (cM. Tabiuty 8) npuMeHATE cBapouHyto npoBosoky no FOCT 7871
u3 amoMuHHs Mapok CeAS, CBAMr3 u Cgl557, yIOBNETBOPAIOLIMX IO XWMHUYECKOMY
cocrany rpeGosanuam [OCT 4784, u apron mapku A no T'OCT 10157,

TaGnauna l
Xumudeckuit 0BosHa- Cocroanne | OGO3nA%CHUE CTANAIGPTA HA NOCTABKY (10 MCXaSTHMECKHM CBOACTBAM
cocTap 4eHue nocranky | nonydalpukaros
MapoK Jncr Mpoguns Tpyba Jlenta
Al Al M 21631 18475 13726
1013 (LIV) _ {a;1v) a1v)
Cnnaskl, TepMHYECKH KE YIIPOTHAEMbIE
Al Mn AMun* M 21631 _ 18475 13726
1400 [(H1)] (1; 11) [(HLl)]
H2 21631 _ _ 13726
_@an (In
AMr2** M 2163! 13726
1520 (. [(H1Y]
21631 - B 13726
Avg 2 an ()
AMr3 M 21631 13726
1530 _ (11D ((H])]
H2 21631 B - 13726
(in (1n
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Oxonuanue mabauye |

Cnasbl, TEDMHHECKH YPOUHACMbIS
AJB1¥xe T 8617, 18482,
1310 22233 22233
(1n (I, 1)
A3l 18482, 18482;
1310 TI 22233 22233 -
- an _(m
T5; 8617,
T4 22233 -
(1; 1)
AJl33 T 8617,
1330 22233
- (1D - -
. 8617,
AlMe Si Tl 22233
{1 1V)
AB 21631; 18475;
1340 M 22233 ~ 22233
(1 (1
21631, 8617, 18482;
T 22233 22233 18475; -
{an an 22233
(1D
21631, 8617 18482,
Tl (1v) (Iv) 18475
(1v)
6060 «l _ 22233 22233 _
6063 (I H; 11 1VY (1 18 115 1V
1915+ T 21631 8617 18482
Al Zo Mg — (lI,_lll) (I 11} (1; 1n -
1925%4 T _ 8617 18482 -
(a; 1n (1 11h
B95** T 8617 _
AlZn Mg Cu 1950 (1V)
T h 8617 18482 -
(1v) {Iv)
IMMpuMeyanne— B ckobkax ykazausl rpyniel KOHCTPYKUKMH, B KOTOPBIX [IPMMEHSCTCH JANHKM CNAAB (CM. OYLXT
5.3).
* Amomunai Mapkd AMUM creayet npHMeHRTL MPCHMYIECTREHHO ANA NUCTOBLIX KOHCTRYKitui
HCKOPATHBIOND HAIHRHEHMA. MOANSHKALIMX AHONUPOBAHMIO B 4EPHBIR UBCT.
** KpoMme yxazauuesx B Tabuuuc [ 13 1aHHOH Mapky anioMMHUA HIrCTARIHBAIOT NOAY(AlpAKAT B BUNE TUIHTEL
*** Kpome ykazantinix B rabnuue |, U3 AaHHLE MAPOK ATIOMUHHA H3rOTARNHMEBAIOT NONyPabpHKaT B BUAC NPYTKA.
*4 JapyOeanbic crurapk! (aHanory cnnasy AJ31). B cranuapre ykasaHs! COCTOAHMA IOCTADKH NO 3apyGekHoMy
obosnascumo. rae T4 coorscrerByer otevecTelnomy 1. a T6 = T,
*3 Amompnyit mapiu BOS caeayer npuMcHATE ZIA CKETBIX CMCHTOR KOHCTPYKUME, npyuHAMan Meps) NA
CHWXCHHN KOHLEHTDALKH HApAXCHUHA.

5.7 Cnenyer npuMmensTs Gontel H3 AMOMHEMA mMapok AMrim, JI18T, B65ST no
T'OCT 14838, mapox ABT1, AJN33T! — no I'OCT 21488. Boarsl ¥2 anoMMHHMA Mapku
B94TI1 cnexyeT npHMEHATE NP COOTBETCTBYIOMEM OOOCHOBRHHH.

5.8 Cranbublie GONTH B AIFOMHHHEBEIX KOHCTPYKLHAX CIeAYeT NPHMEHATE COTAacHO
tpeGopanmam CII 16.13330. dns coenuHeHMil ¢ HCNONE30BAHMEM CTANBHEIX OOITOB
HEoOX0MMO MpPETyCMATPHBATE MEPONIPHSTHA NO 3AIIHTE HX OT KOHTAKTHOH KOPPO3HH B
coorrercreuu ¢ TOCT 9.303.

B cnyuae npaMenenwsa GosroB M3 HepXKaBeOINEH CTaNM  JONONHHUTEEHBIE
MEPOINPHATHS NO 3alMTE AMOMUHUA OT KOHTAKTHOH KODPO3KH He TpelyroTes.
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Jm ComoBLlX ~ COEIMHEHM cnexyer TOpHMEHATE  CTANLHBE  GOITEI,
yaoeneTeopaiomue TexunyeckaM Tpefopanuav T'OCT 1759.0, TOCT P UCO 898-1,
T'OCT P UCO 898-2, u maiibr1, ynosnersopsowmue tpeGorannam [OCT 18123, a6
cnenyeT npuMeHsTs: kpyrsie — no [OCT 11371, xocsie = no 'OCT 10906 u npyxanuse
HopmansHsle — 0o FOCT 6402; raiiku —no T'OCT 5915.

st PpUKIMOHHEIX M (WIAHIIEBEIX COEMMHEHUH CIELYyeT IPUMEHATE BEICOKONPOYHEIE
Gonter (GonTel B ucmomiennn XJ1 knacca opouHocTH He Hike 10.9 ¢ mpeapapHTENBHBIM
HANPOKEHHEM):

JUTA (pPHKITHOHHEIX COeIWHEHHI — yAaoBneTROPpAOWKME TpeGorauuam [OCT P 52643 u
T'OCT P 52644, a ux xoHcTpykumio u pasmepsi — o [OCT P 52644, rafixu u waiiber K HHEM
~no I'OCT P 52645, TOCT P 52646 u T'OCT P 52643;

mnsg GraHueBBIX COeNMHEHHM — ypoBiaeTopsaiomue TpeGosanusM ['OCT P 52643 u
T'OCT P 52644, a ux koHcTpyramio # pasmepsl — o 'OCT P 52644, raiiku u wad6s1 k HuM —
o 'OCT P 52643, TOCT P 52644 u TOCT P 52645.

Bunutel HOpMansHOH TOyHOCTH cnefyer npuMeHath mo 'OCT 17473, I'OCT 17475,
roCT 10618, 'OCT 10619 u I'OCT 10621.

3aknenky U3 CTaNyu ¥ AMOMUHMA caeAyer npuMenars no FOCT 10299, T'OCT 10300,
T'OCT 10301 u TOCT 10304.

Cnenyer NpAMEHATs CleJYIOIME QIKIMAHHERES CIUIABEI [IA [IOCTABIEHHBIX B
XOHNOZHOM COCTOSHMH 3KIENOK:

HaraproeaHHex — AJ{1H;

TEPMHYECKM HEYIPOUHAEMBIX — AMU B AMr;

OTOXOKEHHBIX ~ AMrSnM;

38KANCHHBIX H MCKYCCTBEHHO COCTAPEHHBIX — CIUIABEI MOBBIIEHHON MIIACTHIHOCTH H
KopposuoHHol ctolkocTH — AJ[33T1 u ABT1 M BEICOKONpOYHLIA 3aKIeNOYHLIA cniaB —
B94T1;

«chIpBIXy (Oe3 TepMudeckoit obpaboTru) — J{181;

3aKaleHHbIX M eCTeCTBEHHO COCTapeHHbX (¢ TepMHueckoif o6paGorkoll) —
OYpDOIOMHHHEBEIH  3aiUicflOYMbId  CINaB  HOBRINEHHOH mmacTM4HoctH J[I8T w
IypaniOMHHHEBEIY 3aKIeToYHb cIUIaB noBsImeHHON npoyHocTH B65T.

B mendx noppnmeHHs KOppo3HOHHOH CTOHKOCTH clellyeT He JOMYCKaTh PacxoXAeRHd
R COJCP/KAHMM MEOH B OCHOBHOM METANE H MeTa/lIc 3aKIenoK.

5.9 B KOHCTPYKUWAX U3 AMOMHHHEBBIX CIITABOB AHKEPHBIE GONTHI CIEQYET BEMIONHATE
H3 CTAIH OPH COOTBETCTBYIOLIEH 3alUHTE OT KOHTAKTHOM KOPPOZHH. AHKepHBIE GONTH
cHeAyeT IPUMEHATE cornacHo TpeGoeanmam CIT 43.13330.

510 Quzyueckue XapaKTEePUCTHKH AMOMMHES I8 CTPOMTENbHBIX KOHCTPYKLMit
cleflyeT NPUHAMATS N0 npunoxenusm bu B.

6 PacyerHble XapaKTepHCTHKH MATEPHAJIOB ¥ coeauHeHH

6.1 PacueTHble 3HA4¢HHAS] CONPOTHBICHHS (pacdeTHbIE CONPOTHRNEHHSA) IS PACUCTHBIX
TEMNEpaTyp* HapyXHoro Bo3fyXa oT mmoc¢ 50° mo munyc 65 °C ana medopmupyeMEIX
ALHOMMHHEBBIX CIUIABOR, HE YOPOUHAEMBIX TepMuyeckoit ofpaGoTkoH, NpUBEAEHBI B
TaBmiue 3, a ynpounseMeblx TepMudeckoii 06paGoTkoit — B Tafnuile 4, IPH 3TOM pacHeTHBIE
COTNIPOTHEBIIEHMA CHBHI'Y M CMSTHIO YCTaHOREHBl B COOTBETCTBAM C Tabmuumehn 2 ¢
OKDYTJ/ICHHEeM 3Ha9enKi pacieTHLIX conpoTuanennit no 5 H/immz2,
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Tabanwoa 2
HanpaxenHoe cocToanue Pacyerskie
CONPOTUBACHHA
Pacrmxenne, oKaTHe H H3rub R
Cagur R.=0,6R
CwmaTue:
TOPUEBOH NOBEPXHOCTH (NPH HATHYHH NPHTOHKH) Rp=1.6R
MECTHOE MPH [LIOTHOM KACAHHH Rp=0,75R

* JIns ONOKUTE/BHBIX TEMIEPATYP 3HAK HE YKA3LBASTCH (32 MCKIIIOYEHHEM MaNA30HOB TEMNEPATYD)

Tabauual
Pacuctuioe cotiporusncuse, H /mm>,
TCPMHUMECKH HE YIIPOUHACMOTO AIOMHINR MAPOK
HanpmkenHoe OBo- AMr2H2. AMr3H2
COCTORHME JHa- MAHTSL JHCTHI JIKTCHOrO
see | AIM | AMuM | AMuH2 | AM2M | npytks, AKEMiy
npoduas. (BAINS)
Tpy6et
Pactsxcune.
CHKATHE R 25 40 100 70 120 140 135
# H3IrH6
Cassr Ry 15 25 60 40 75 85 80
Cmrrue Topuenol
MOREPXHOCTH (11D Ry 40 6s 160 110 190 220 215
HANKHMM TPHUTOHRH )
MecrHoe cmaTHe
npn Rip 20 30 75 50 90 105 105
[INOTHOM KacaHuu
PacTaxenus p
HANpapACHHH
TOILLHHES Ry 25 40) 100 70 120 -
NPECCOBAHHBIX
nojydabpuxaTon




Tabnunza 4
Pacaernoe conpoTHEAeHne, H /MM®, TepMmNesk YIPOUHSEMONO AIIOMHHAS MapoK
Obo-
Haupsxentoe ]
COCTOAHRAE qg;e :,I%SII:FIA AJGITS | AA3ITI | AH33T | AA33TI ﬁgm) ABTI* | 1925T | 1915T**

Pactaxenue,
e, R | 55 100 [ 120 | 95 | 160 | 70 | 170 | 175 | 195
Casur R, 35 60 75 60 100 45 105 105 120
CuaTue Topuesoit

FIOBEPXHOCTH {TIPH Ry 90 160 19G 155 255 115 270 | 280 310
HAJIKYHE IPHIOHKH)
MecTHoe cMATHE mpH
LIOTHOM Rip 40 75 90 75 120 55 130 | 130 145
KacaHHH
PacTa#enne B HanpasIeHAW
TONITAHE] TPECCORAHREIX R 55 100 120 a5 160 Fill 170 50 50

noJtygabpikaTos

* I 1py6 caenyer npummMat: R = 175 Hiu?
#* Mna npodenett 1 TpyS sepe3 3 Mec MOCNE NPRCCOBARHA CNEAYST NpHHEMaTE R = 220 Hivm®; a uepea 6 1 Gonee mecanen — B =230 Hinm? .

CI1 128,13330.2016
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Oronuanye mabnuye 4

PacuetHoe conpotunnenye, H /Mm?,
TEPMEYCCKH YIPOYHAEMOIO AMIOMHENA MADOK

ABT B9STI
Hanpskentoe O6o- T
COCTOAHIE 3Ha- (5-10):
qenye JIMCTH! J—
mctst | (5-25% | e MPYTKH; | 0 s 4.
0,5-4) | mpyrxwu; %’g)— Toy6e (rrgc;%:;n:j v
npoduny -prﬁm * | (26-40)
Pactaxenue,
cxaTie u uIrns R 110 100 90 115 300 290
Capur R | 70 60 55 70 180 175
CwmsTHE TOpLERO#H

nosepxxoctH (npu | R, 175 160 145 185 480 465
HaNHIHY NPHIOHKH)

MecTHoe cMaTHe
NPH MNOTHOM Rip 85 75 70 90 225 220

KacaHHN

PacTaxenue B
HAMPABIEHHUM
TORILHHEL Ra 110 100 90 115 300 290
NpeccoBaHHbIX
noaygabphkaros

* JIuCThI W MUTHTB! MAKHPOBAHHEIE.

** Ilna npoduuneif uz cnaasa BOST! TonmuHol ot 10 ao 20 MM - K =320 H/imm2: ot 20 g0 40Mm -
R = 340 Himm?,

Mpusmeyanue- 3gadeHnn g ckoOKax NPHBEIEHB! B MM

3HaucHHE PACYETHOTO CONMPOTHBIEHMA AMOMHHMA NPH PaCTAXEHNHH, CKATHA H MITHOE
R cnenyer mpHAMMaTh paBHBIM MEHBIIEMY M3 3HAYSHMH DPACHETHOTO COIPOTHBICHHA MO
YCTIOBHOMY IIpeneny TEKYYECTH Ry H pacdeTHOrO CONMPOTHBIEHHS IO BpeMEHHOMY
conpoTHBNeHnio Ry. [1pu sToM
Ry= Ry /¥ 3
Ru=Run/ Yn}u s
rae Ryn = HOPMATHBHOE CONPOTHBIIEHHE AIOMHHNS, IPHHUMACMOE PABHLIM 3HAYCHHIO
YCIOBHOMO Npefiena TEKy4YecTH CEUEHHS (Fo2 10 HAIHOHAARHBIM CTAHAADTAM H
TEXHHYECKHAM YCIIOBHAM Ha ATIOMHEHI;

Run — HOPMATHBHOE COMPOTHBIEHUE ATIOMHHHA Pa3phIBY, NPHHHMAEMOE PABHEIM
MHHHMOIBHOMY 3HAYCHHIO BPCMCHHOTO COHIPOTHABICHHA s M0 HAITMOHAIBHEIM
CTAHAAPTAM H TEXHHUECKMM YCIOBHAM HA ATFOMHHHIA;

=115

= 145.

[lpy OpPOSKTHpPOBAHKM OrPAMAAOMIHX KOHCTPYKLEHH W3 AMOMHMHMEBBIX CILIAROB

Mapok AMu u AMr (cocTosnne nocrarok M 1 H2) pacyeTHEIe conmpOTHBIEHMA mpH H3ruGe,
pacTKeHHH H CXKATHH clnefyeT yeenudurn Ha 10 % ana:

NpoQUIKPOBAHHBIX THCTOB H 3aMKHYTBIX MOTOHHBIX JIEMEHTOB, ¥ KOTODBIX MJIOCKHE
OpAMOAMHEHHEIE yJaCTKH HE IpeBbIUaoT 50 TONKUH HCXOAHOM 3aroTOBKY;

npotHIHPOBAHHEIX, XONOAHOMHYTEIX MOMOHHBIX AEMEHTOB, ECITH OHK 3aKAHYABAIOTCH
DebopMHPOBAHHEIM Y4aCTKOM H INOCKHE Y4acTKH He OpeBRnnaroT 5O TONMMH MCXOAHOH
3aroTOBKH.

10
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IIpx pacuere KOHCTPYKIMHA CIEAYeT YYHTHBATh KO3(GHIHEHTE BNUAHUA H3IMEHEHMs

TEMIEPATYPRl % W KO3hO(MIMEHTh  yonoBuit paGOTEI 37€MEHTOB AMOMMHHMEBBIX

KOHCTPYKUHH % , IPMBEAEHHEIE COOTBETCTBEHHO B Tabnuuax 5 u 6, a Takxe koI hOUIHEHTE
HAIEXXHOCTY [0 HAa3HAYEHHIO % , IPHHUMAaEMBIE COTNAacHo Tpeborauusm [2].

TaGnuma 5
3uauenns kodpUIMEHTa Y1 NPH pacuerHoii Temnepatype, °C
Mapxa aImoMUHHS OT MUHYyc 65 or 51
HIDKE MHHYC 65 10 50 10 100
ANll, AMu 1 0,85
AMr2, AMr3 1,05 i
AI31, Al33, AB L1 0,9
B95, 1915, 1925, 1.05
AKEM3y (BAJIS) !
Tatbnuma 6
DneMEHTH KOHCTPYKUHH Koad)d):uncn-r:r.l });cnoaun
1 Kopiryca M AHHINA pe3epByapoB 0,30
2 KanoHHBI JHMIEIX M o0mecTBEHHBIX 3AaHMH MPY NOCTOAHHON Harpyake,
cocranmomeit He menee 0,8 oT pacuernoii 0,90
3 CoxaTsie MEMEHTb PEIIETKH MIOCKHX depM NpH MHOKocTH:
A =50 0,90
A >50 0,75

4 Coxarbie PACKOCH! H CTOHKH NPOCTPAHCTBEHHBIX PEWIETIATAIN KOHCTPYK-
Uil 13 OMMHOYHBIX YTOIKOB, MPUKPEIUIAEMEIX K NOACaM OAHOH NonKoA
(ANst HEPABHOTIONOYHEIX YIrOMKOE — GONbIIER NONKOIL):

a) CBAPHEIMM IIBAMH HIH ABYMA ¥ Goaee Gonramu (3akienxamu), 0,75
YCTAHOBJAEKHLIMH BIOTb YIOMKA:
6) oaunrmM Gonrom 0,60

5 Cxxarsie 3MEMEHTH! M3 OAMHOYMALX YTONKOR, NMPHKPEILUIAEMBIX QAHOH
noNKo# (A4 HepaBHONIONOYHRIX YTOJNKOR — MEHBLISH NOMNKOM), 38 HCKTIO-
yeHHEM SIIEMEHTOB KOHCTPYKIMH, YKa3aHHBIX B MyHKTe 4 HacToRLe#H

TA6MULR
H NOCKHX (EPM H3 OAMHOYHBIX YLONKOB 0,60

Nprmeuarua

1 Kosdupruuentsl ycnosuit paGothl B COOTBETCTRMM ¢ NYHKTAMK 3 W 5 NpH pacYeTe COBMECTHO YUMTLIBATH He
ChemyeT.

2 Kosddrmusenrst ycnoeuit pabots: 8 COOTBETCTBHM € IyHKTaMH 3 M 4 HC PacmpOCTDRHAIOTCA HA KPETICHMA
COOTEETCTAYIOLMX DICMEHTOR B Y3NaX.,

3  lna cxkaTen packotos UPOCTDAHCTBEHHEIX PEWETHATHIX KOHCTPYKUHH H3 ONMHOYHEIX  YrOJAKOB NpH
Tpeyronsno# PElIETKS C PACAOPKAMH (M. PHCYHOK 8.a) KoapHLmMeHT yCnopuit paGoTel B COOTBETCTBHYM ¢ TYHKTOM 4
HC YUKTLIBACTCR.

4 Jins enydaen, He OroBopeHHLNX HACTORWER TaGnuueH, B opMymax cneayeT npuiuMars .= 1,0.

OtnecenHe O00BEKTA K KOHKDETHOMY YPOBHIO OTBETCTBEHHOCTH OCYLIECTBIAET
TeHEPANBHBI TPOEKTHPOBINMK 1O COrTIACOBAHMIO C 3aKasuukom H B cooTRercTBHE ¢ [OCT
27751.

IpuBenennnte B Tabnune 5 3HaveHHs KOIPOUUHEHTOB ¥, HE 3ABHCAT OT COCTOSMHUSA
TIOCTARKY aMOMHHUR {cM. Tabmuny 1).

Tpu HempepeiBHOM AeHcTBHH HOPMATHBHOH HArpy3kW CBBIHE OJHOIO roja, a Takke
IIPY HEIOpepRIRHOM NEeHCTBHW CBBINE JBYX JIET HOPMATHMBHOR HAarpys3ku, COCTaBIAQOLuek
ceeunte 0,9 pacuerHol, ANg KOHCTPYKIIMM, IKCILTYaTHPYEMbIX IPH PACHETHBIX TeMNepaTypax

somme 50 °C, xodxpbuumeHTr p¢ cneayer yMeHkwars Ha 10 % .
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3a pacuerHylo  TeMieparypy B paiioHE CTDOMTENBCTRA CIEXYET NIPHHUMATEH
TeMNepatypy HapyXHOro Bo3OyXa Haubomee XONOAHBIX CYTOK obecnedeHRocTh 0,98,
OTPEAS/IEHHYIO COTIacHO HOPMATHBHBIM JOKYMEHTAM [0 KIIMMATOIOTHH.

PacuerHan TexHomormueckas TeMIepaTypa YCTaHaBIHBAGTCA 3aJaHHeM Ha paspaborky
CTPOHMTENBHON YACTH MPOEKTA.

6.2 PacueTHBIE CONPOTHBICHUS PACTSKCHHIO AMOMEHUA Ry K3 JHMCTOB 471s 3EMEHTOR
KOHCTPYKUHH, SKCINyaramws KOTOPHIX BO3MOXHAa M MOCHE JOCTMXKCHMA ATIOMHHUEM
YCNOBHOTO Ipe/ieNa TEKYJeCTH, CIeAyeT NIPHHHMATD 10 Tabmaue 7.

Tabnuma 7

Mapxa A COCTOAHHE AMOMUHHSA AIIM AMuM AMr2ZM AMr3M
PacueTHoe conpoTHRiIcHHE

Rur, Hiins? 35 55 85 100

6.3 Pacyernbie CONPOTHRICHUA CBAPHBIX COCHMHEHUH NI PACYETHBIX TEMAEPATYP OT
50°C mo Munyc 65 °C npueeaens! B Tabmuuax 8 u 10.

6.4 PacderHoe COHpOTHRNEHHWe R, CBApHBIX COCAWHEHWY, BEITOIHEHHLIX
aproHoAyYToBoi cBapkofi ¢ GU3INYECKHMM KOHTPOMEM KAadECTRA INBA (PEHITEHO- WM raMMa-
rpadupoBaHHeM, YIBTPa’BYKOBOK JHchexTockomueR H Jp.), CHCHYeT NpPHEAMATL ML
TEPMHYECKH HE¢ YIPOYHAEMOro amoMHAHHA MO Tabnuue 8 ¥ AN TEPMMYECKH YHPOUTHAEMOTO
aMOMHEHAA — 1o Tabawnue 9.

J14 cBapHEIX CTHIKOBHIX PaCTAHYTEIX WBOB, KAYECTRO KOTOPHIX HE KOHTPOIMPYETCH
(HH3MIECKUMH METOMIaMH, 3HAYEHAS PAcUeTHHIX COMPOTHRNeHUI no TabmmnaM 8 u 9 cnexyer
yMHOXats Ha 0,8.

Tabnuma 8

PacueTHoe CONPOTHBNEHME CBAPHBIX LIBOB,
Hum?,
TEPMHYECKH HE YTIPOUHACMOTO AMIOMEHHA
CaapHrie 06o- Mapox
cocmunenn | TATPAXCEHOS | o [TATIM | AMIM | AMi2M: | AMOM;
H WBbI 4YEHHE AMr2H2 | AMr3H2
ITPH CBApKE C IHMEHEHHEM 31eKTPOIHOH
SN NIPHCBAORHOM NMPOBONOKK MapoK
CsAS | CsAMn | CBAMTI3 CBAMIS
BeTrik Cxarne, R 25 40 65 70
pacTaKEHHE s
Harnb 30 45* 65 70
Capur Ry 15 25 40 45
Vrnosmie
Bk Cpea Rur 20 30 45 50
* Jinn KOHCTPYKUMH, SKCIUTYATALIEA KOTOPBIX BOMOXKHA ¥ MOC/E DOCTHIEHMA
LMOMHHMEM TIPEASNA TEKYYECTH-
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TaGnuua 9
PacaeTHoe COMPOTHUBIEHHE CBAPHLIX LTBOB, H/MM?,
TEPMHYECKH YNPOYHAEMOro aIIOMHHHA MapOk
AIBST | gy 57+
Caapible AJ3IT; | ABT
HanpmxenHoe O6oana- » | AB3ITS | AD3ITI TIPYU TONMLLKHE
COEIMHEHUA Al31T4
—— COCTOSHHE HeHUe MeTaLIA, MM
4-10 | 5-12
C MPYMEHEHHEM NEKTPOIHO” HITH MpucamoTHOK
MPOBONOKH MAPOK
CBAMTr3; 1557 1557
Betbix Cxarue,
pacTAKeHHe, Ru 55 65 80 100 | 155
mrﬂﬁ**
Capur Rus 35 40 50 60 105
Vrnossie
Bk Cpes Ry 45 55 110
(pnanronme
o noboenie)

* Crapky wuomuing Mapii 1915T nips TomuuHe MeTanna 4 MM IPOBOART TOMBKO BOML(PAMOBbIM HICKTPOAOM, NPH
ITOM CHCEYCT NPHHUMATE Rus =110 F/mMm2.

** Ilpm cpapkc RIABSIIMMCA (ABTOMETHYECKAA M MCXSHMIMPOBAHHAA CBApKA) MM BONbPPAMOBHIM (pyyHas W
MEeXaHHINPORAKHAA CHAPKA) INSKTPOAOM.

[Ipumeganusa

I PacueTHniC COMPOTHBACHHE CBApHLIX COSAMHCHMI amoMWHMA Mapkn 1915T ykasanbl Qs mpcccoRamMuIX
npoduneit 1 TUCTOD.

2 PacueTHHIC COMPOTHBNEHWA CBADHRIX COCHMHEHME wmoryT GuiTh MOBHILEHL! NORTOpHOM 3aKANKOH u cTapesucm
{nocie cEapkK cOCAMHEHNA), mpH ITOM IR cnnana AJI31 cnegyer npunumats Rw = 0,98; ana ¢nnasa 1915T = Ry=R
(rrc R - pacUETHOC COMPOTHRACHHE, ONPCACITIEMOE M0 Tabnuue 6).

3 B chapHbix HEXNECTOUHbIX COBAMHENHAX H citnasa AJ13 ! npumeHaTs N0GOBLIC BL He JONYCKASTCR.

6.5 PacueTHOe cONpOTHBNEHEE Ry: AIOMHHHA B OKOJNOIIOBHOM 30He (pHCyHOK 1,
cegeave | — 1) npu aproHoAyrosod cBapke W HCNONb3OBAHAM SNEKTPOAHOH HIH
IpUCAROMHOM TPOROIOKH CIERyET IPHHUMATS mo Tabmaue 10.

Ej 6}{::}3:
1 1

a}
a 1 2}

a — BCTHIK; 6 — BHAX/IECT IOOOBBIMH IIBAMH; & — BHAXJIECT (UIAHTOELIMY WIBAMH;
2 — CXeMa NPHKpPeIUIEHHA NONepeyHOro 3MeMEHTa | K JMeMeHTY 2, He HMEIOILEeMY CThIXa,
1-1 = pacueTHOE ceueHHE

Pucynok 1 — CxeMH crapHbix coegBHeHHH koHcTpyruuit
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Tatnunga 10
Pacuetnos conporurnenye, H/Mu®, B 0OKOACIMOBHO#M 30HE AMOMHNHAS
TEPMHYSCKH HE YIIPOIAAEMOTO TEPMUFHECKH YNPOYHAEMOTD Mapok
Bua ceaproro Hanpmxennoe Obo3Ha- Mapok AMESM: ABIT;
CORAMBEHKHA COCTOSHHE YeHHe AHIM AMuUM AM3H2 AJI31T4 AIBITS | AM3ITI 1915T
__HPH CBapKe ¢ MPHMERCHIEM IPOBONIOKH MAPOK
CrAS CpAMI3 CeAMr3; 1557 1557
BeThiK 7 BRAXTECT Pacraxennye, Ri: 25 40 65 55 65 80 160
CHMATHE H H3MHO
JODOBRIMH IIBAMH {CEYEHHE
[-1vapucymax1an 16} | oo Russ 15 25 40 35 40 50 105
Buaxnecr PacToxenne
GNAHTOBEIMH IIBAMH X 60* 80% 140*
(cewenne / — / Ha pEcyHke | Chorne # H3rHO Re: B 40 65 0 75¢% 105* 155*
1,B)

* Ilis coemAHeHNA NPECCOBAHHEIX OpOgHNell BHaXNECT.

MpuMegands

1 Pacuethoe conpotusieHne R.. amoMuuuA mapke 1915T yxasano ans npodunedl Tonmusoii 5 — 12 mM. Jina npodunei Tonmumoit 4 Mm npu
CBapKe BONL(PaMOBNM NEKTPoOmoM R..= 165 Hind’.
2 Bnusuke MPOJONbHAX CRAPHEIX UIB0B WIEMERTOB XOHCTPYKIHHK (B 06muBKax, KPOBENLHLIX NONOTRHINAX H T.IL) HA PasyNpOYHEHHE AMOMUEHKA B
OKOJIOMOBHOR 30HE HE YHUTHIBAIOT.
3 Hap wepToli yKasAHL] pacueTHhle CONPOTHEICHHS IIPH CBAPKE aNOMHHIEA BEOAb(PPaMOBLIM 3NCKTPOACH, NOA HEPTOH — IIABAIMCA INEKTPOACM.
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6.6 TIIpu pacdeTe Ha MPOYHOCTH CBAPHBIX KOHCTPYKUHMH ¢ 3meMeHTaMu 6e3 CThIKA, K
KOTOPHIM TNPHKPEIUDHOTCA CBApKO NOMepeunsie 3neMeHTH (PHCYHOK 1, T), cheayer
YYHTHIBATE OGnaGienue 3TuX 3JAEMEHTOB B 30HE TSPMHYESCKOTO BIMAHHA HMYTEeM CHWKCHHS
PacuETHOI'C CONPOTHBIEHHA WIOMHHMA R [0 3Ha4eHHA Rw, IpHHHMaeMoro no tabiuuam 8
u9.

6.7 B amOMHHHMEBbIX TOHKOIHCTOBEIX KOHCTPYKIMAX NPHMEHSIOT aproromyroByio
TOYEYHYIO CBapKy IUIABAIDHAMCS 3IEKTPOAOM. PacuerHas HeCymmas CIOCOOHOCTR Ha cpes
CBAPHBIX TOYEK, BBITOMHEHHBIX AproHOAYroBOH TOYEYHOH CRApKOH IUIABALIHMCH
WEKTPOIOM, yKaszaHa B Tabauue [ 1.

TaGnunoall
c T PacyeTHan Hecynas
Rapka QUILLLMHB JTSMOHTOR, MM cnocOGHOCTL TOUKK Ha ¢pey,
AproHofyropas To4eunas 1,0+1,0 1950
MTABALKMCSH INIEKTPOAOM +20 2350
(amomuHui Mapok AMr2H2 1,0+2,
B AMr3H2; L5+1,5 2950
CBAPOUHAA MPOBOJNOKA MAPKH 2,0+2,0 3350
CerAMrI3 unu 1557)
llpumeuanne — [lepsan undpa p rpade «TONUINHE 2ISMEHTOBY — TONIHHA BEPXHEFD MIEMEHTA.

6.8 PacyeTHBIE CONPOTHBICHHA CPE3Y CBAPHEIX COSAMHEHHH BHAXIECT Rivsm,
BBITOJTHEHHBIX KOHTAKTHOH POMMKOBOH CBAapKOH, nns amoMuHua mapok AJ[IM, AMiuM,
AMr2M u AMr3M crnenyeT NpMHEMATB PAaBHBIMH pPacdeTHLIM CONPOTHRICHHIM R (CM.
tabmunet 3 1 7).

Jns ayroMuHNs Mapok AMr2H2 unn AMr3H2 Rusw = (0,9 — 0,17) R (f — Tonmuna Gonee
TOHKOTO U3 CBAPHBASMBIX INEMEHTOB, MM).

6.9 PacuerHpl¢ CONPOTHBIEHHA 3AKNEHOYHLIX H GONTOBBIX COCOMHEHWH UIA
pacueTHpIx Temnepatyp oT 50 °C mo Munye 65 °C npusepens B TaGnuuax 12 w13,

Tabnuuma 12

PacueTHoe conpoTHRIeHUe coeiuHeHuit na Gomrax R,
Coenuunenne Hanpaxenroe | OBo3na- HMmM®, 13 amoMunus MBpox
Ha Gonrax COCTDRINE YeHHe AMrsn AJI3ITH, 8T B65T BT
ABTt
HoBrueHHoit PactaxeHue Ry 125 160 145 200 250
TOYHOCTH Cpes Rn 90 95 95 130 150
HopmansHoil n PacTaxeHne R 125 160 145 200 250
rpy6oi Tounoetn | Cpes R 80 85 85 115 135
PacuerHoc conpoTHR/IEHUE Cpezy coeanHeHnit na Jaknenkax R, Hivm®,
Coeannenne Ha W3 aMOMHHNA MBPOK
JAKIETIKAX AltH AMuH | AMr2H | AMr5nM: MI&T B65T B94TI
A3ITL:
ABTI;
Oi8n
35 40 70 {00 110 145 170
NpuMedanus
| PacyeTHOR CONPOTHBAEHME HA PACTRXCHHE GONTOR C OGXMAMHbIMU KONLLUAMH CAGAYET OPHHUMETL PaBHEM (,9R.
2 B npo/labliieHNEIE OTBEPCTHA CTARKTH 3GKACTIKK HE JIONYCKALTES.
3 PacuetilLie CONPOTHANCHHS COSIMHCHHA HA 3AKJICNKAX C MOTARHBLIME UNH TOMYNOTARHBIMY FONOBKAMY CTEXyeT
ctinxkath Ha 20 %, YKa3aHUbIC 38KN1EMKH PACTATHBAIOIINE YCHANA HC BOCTIPHHHMAIOT.

Hna coenvuennit Ha GoaTax W 3aK/ENKax pacyeTHBIE CONPOTHBICHHA PACTHKEHHIO U
Cpe3y crefyeT IPHHEMATh [0 MaTepHally 3aKfnenoK WM Gontor (M. Tabnuuy 12), cMATHIO —
[10 MATEPHAJTY COSTUHAEMBIX 3eMEHTOB (CM. Tabaumy 13),
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6.10 PacueTHEIE COIPOTHRBNCHHS PACTIREHRIO Ry ¥ cpe3y Rps coeRuBenuit Ha Gomrax,
NOCTARIEHHBIX B CRSPJICHRIE WM pacCRep/IeHHEIe OTBEPCTHA, NpHBeaeHE! B Tabmuue 12,

6.11 PacueTHeic CONpOTHBREHHS ¢pe3y Ris COETMHEHNIT HA 3aKNENKAX, HOCTABTEHHEIX
B XOIOAHOM COCTOSHHH B CBEp/NEHE]E i 3aTEM DACCBEPIEHHEIE OTREPCTHSA, NPHREEHE! B
Tafuune 12.

6.12 PacdeTHEIE CONPOTHBEIIEHHA CMATHIO 3MEMEHTOB KOMCTPYKIMHA AIA cOSMUHEHHIT
Ha 38KIenKax Ry, 1 Gonrax Rpp, DOCTAaBNEHHBIX B CBEPIEHEIE WM DACCRePJIEHHBIE OTBEPCTHA,
CHenyer NpuHUMATh 1Mo Tabnuue 13.

Tabnmua 13

Pacuertroe CONMPOTHRNGHHE CMATHIO
Mapka 2NEMEHTOB KOHCTPYXUMH, H/MM?,
ATMOMPHHA 3NEMEHTOB JUIA COERHHEHHR
KOHCTpYKUMi
Ha 38KNenKax R» Ha GonTax Ry,

AOIM 40 35

AMIM 65 60
AMuH2; ABT 160 145
AMI2M; AMriM; ABM 110 100
AMr2H2; AMr3H2; AO31TI 195 175
AIBIT; AJ31T4 90 30
ABITS 155 140
AJ33T 140 125
ABT] 270 255
B9STI 460 420
1915T 315 2835
1925T1 275 245

ITpuMedanue — PacueTHole CONPOTHRNEHHR RPHBCAEHE! JUIR cocanHennit Ha Solmax,
MOCTAB/ICHILX HA PACCTORHMHA 2¢ OT ux OCH J0 Kpas sacMeHTa. [Ipy COKpaIleHUH ITOro paccTosHMA Ao 1,54
| MPHECACHHLIE PACHETHbIE CONPOTHBICHHA CEAYCT MOHWKATH Ha 40 %.

6.13 PacveTHBIe CONPOTHBICHHA ATMOMHHHA H JMHTEHHOrO AMOMHHMA, COCAMHEHHMI
CBApHEIX H Ha OONTaX WA KOHCTPYKIHH, 3KCIUTyaTHPYEMBIX [IPH PacueTHHIX TEMIEpaTypax
caemie 50 °C, HeoGxommMo yMHOXaTh Ha KO3OGULHEHT ¥, yKa3aHHBI! B TabIume 5.

6.14 Tlpu pacdere 3MeMEHTOB M COENMHEHHH ANMIOMHHHEBEIX KOHCTpPYKIHM cnemyer
YIUTEIBATE KO3 dUIACHTE! ycnoBHi paboTsl ), NpUHEMaEMELe Mo Tabaune 6.

7 Pacuer 3/1eMeHTOB aJJIOMAHHEBLIX KOHCTPYKIHI IpH NEHTPAJLHOM
PACTSHKEHMH, CKaTHH 1 Hirnbe

7.1 Pacwer 3J1€MeHTOB CILUIONIHOID CeJeHUs

7.1.1 Pacger Ha nNpOYHOCTL 3IEMEHTOB, HOABEPNKEHHBIX NEHTPAMLHOMY PaCTAMEHHIO
HITH CKATHIO CHIOR N, crieXyeT BRNIONHATE N0 GopMyse

N
< 1. 1
ARy, M

"

7.1.2 Pacder Ha ycTOMYRBOCTS SIEMEHTOB CINOMIHOTO CEYEHUA (IPHBEACHHKIX B
tabmaue I[.1), moJBepKeHHEIX USHTPATLHOMY CHATHIO CHJIOH N, CHelyeT BRIONHATH IG

dopryne
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N
—— % 1. 2
PARYy, @

Uncnennsie 3HayeHus k0aghumuenTa @ npusenens: B Tabmuax .2 u .3,

7.1.3 Ilpu pacuere cTepiKHeil B3 OAMHOYHLIX YTOIKOR HA HEHTPANBHOE CKATHE PATHYC
HHEPLHH CEH9eHHA | CcIeAyeT NpHHUMATE:

a) MEHAMA/ILHEIM, €C/TH CTEPIKEHH MPHKPEIIEHE! TOJIBKO 0 KOHLIAM;

6) OTHOCHTENEHO OCH, NApANENLHOR OFHOM K3 IONOK Yronka IpH HATHYHH
NpOMEKYTOYHOTO  3aKpellleHMs  (Pacmopok,  [mpeHrenedl, cBszelf M T.IL),
NPEZONPENSILIOEr0 HANPABNCHAE BLIOTYTHBAHHA YTONKA B IIOCKOCTH, HapaNIeIBHON
BTOPOH moske.

7.14  Cxarele 1eMeHTHl €O CIUIOWHEIME CTEHKAaMH OTKperoro Il-o6pasHoro
CeYEeHHA (PHCYHOK 2), HE yCHNEHHBIE H YCHIEHHbLI¢ OTOOPTOBKEMH HIK YTOMMEHHAME
(bymebamu), mpy A5 < 34 (Ar H A, — pacuerHsle THOKOCTH SIIEMEHTA B NTOCKOCTAX,
NMEePHeHAHKYIAPHEIX K OCAM X — X H Y — ¥) CleAyeT YKPEIULTE IUIAHKAMY Mild PEIIETKOH,
TNpH 3TOM JODKRE OBITE BEITIO/IHeHH TpeGopanna 7.2.2 1 7.2.6.

a) 6) B)

I I
x_Frx [Jr x__:-_x
X 5

ylu.m.

L
1 ’
e
T

»

Al

¥

a — OTKPLITOE, 6,8~ YKPEILTIEHHLIE UTRHKAMH MK PEIIeTKAMM; I ~ PACYETHOR CeyeHHE

Pucynok 2 — [I-06pa3sHrie ceueHus INEMEHTOR

[Ip# OTCYTCTRHK NIAHOK WK PEIIETOK TAKHE SNMEMEHTDI, TOMHMO pacueTa o GpopMyne
(2) B rMABHBIX MAOCKOCTAX X - X MW ) — Y, CHeAYeT NPOBEPATH Ha YCTOMUMBOCTS IIPH
warnbHo-xpyTHIEROM PopMe MoTepu yeToiumBoCTH 1O GopMyre
— <1, 3
cep, ARy,
rae ¢ — xod3(hGhHIHEHT, BHIMHCIAEMBIH 10 opMyile

c= 2 ) (4)
l+6+J{I-c§u‘)2 +l—;—¢z2

rae S=4p/p;
u=_8w + 0,156/, A, /(4h*);
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p= (st L)/ (4W) +a?,
O = dx/ h — OTHOCHTENEHOE PACCTOSHIE MEKIY LEHTPOM H3rusa n LIEATPOM TANKECTH;
0=l / (] h )— 38eCh lo ~ CEXTOPHANLHLIH MOMEHT HHEPLHH CEYEHH;

I;=0,372b;t;* — MOMERT HHEPIMH CEUEHHS IPH CBOGOAHOM Kpyuenuw, 3meck by U fi—
COOTBCTCTBEHHO LWHPHHA H TONITHHA AHCTOB, OOPA3YIOIMHX CEUEHHE, BKIIOYAd CTEHKY.
Jinst ceyqenns, IpUBEACHHOTO Ha pUCYHKe 2,T, opH T = b [ At
A=ht(2+n);

To=1t KB (3+20)/[12 (6 + )] =4 K6? 3 +2 1)/ [12 6+ )2 + m)];
L=htB6+n)/12=AP26+n)/[12Q2 +0)); (5)
=tBP (12 /BR+n]=4AR (1 +21)/[3Q2+n)7);

3+2p __4(3+n)

ooy B

Ilpy HAMIUK YTOMMEHM KpYTHOro CeyeHns (6yn60) MOMEHT HHEPLMY TIPH KPY4CHHH
I, cnentyer yennynts Ba n w D¥/ 32, rae n — wmeno Gyns6 B cedenun; D — muamerp Gyisb.

7.2 Pacuer 5JeMEHTOR CKEOZHOIQ CCHCHHA

7.2.1 PacueT Ha NPOYHOCTE 3MEMEHTOR CKBOIHOTO CEMEHHS NpU  LEHTPAITEHOM
DAcTDKEHUH H CXATHM CleZyeT BLNOAHATE no ¢opmyne (1), rze An — nuomans CeHeHUA
HETTO ECEr0 CTeDIKHIL.

7.2.2 Tlpu pacuere Ha ycTodumBOCcTh MO Qopmyne (2) I COCTABHEIX CIKATHIX
CTep)KHEH CKBO3HOTO CCYCHHS, BETBH KOTOPEIX COGHAHHEHH TJAHKaM¥ MM PELUETKAMM,
KOIQDHIMEHT @ OTHOCATENSHO ¢BOCOAHON OCH (EpNEeNAMKYIAPHOM K NMIOCKOCTH NITAHOK
M PEMIeTOK) clieflyer onpesienats mo Tabmuue [L2 ¢ sameroit 2 Ha A o. 3Hauenne
Ao =AgVR/E~ YCIOBHYIO THOKOCTE CTEPXHSE CICAYET ONPEISNATE B 3aBUCHMOCTH OT
3HaueHHANR Ay, npHBeneHHBX B TaONuue 14 1na crepxHedl ¢ MHCIOM [aHENEH HE MeHee
LICCTH.

7.2.3 B CKBO3HBIX CTEPXHAX C INIAHKAMH YCIOBHas rMGKOCTE OTASNBHOM BETBH A 51,
Aoz umu A g3, (cm. Tabnuryy 14) Ha yyacTKe Me)KAy CBADHEIMH LIBAME WM KpafHHMH
GonTaMu (3aKUICIKaMA), IPUKPEILTAOIMME ILTAHKH, JOJDKHa GLITs He Gonee 1,4.

IIpy namrauy B ONHOH A3 INOCKOCTEH CIOLIHOIO JIHCTa BMECTO TLIAHOK (CM. PHCYHOK
2,6, B) ruGKocTE BETBH CIeAyeT BEMMHCIATh 0O PAagHYCy HHEPUMH MOTyCEeueHHs
OTHOCHTE/ISHO €TO UCSHTPAJIBHON OCH, NEPIEeHAHKYIAPHOH K MIOCKOCTH MAAHOK.

724 B cKpO3HBIX CTEPKHAX C PEUICTKAMH NMOMHMO pacdeTa Ha YCTOHYMBOCTD
CTEPXHA B LEIOM CICKYET POBEPATH YCTOHUMBOCTE OTACNBHEIX BETBEH HA yJacTKaxX MEXKIY
y3namy. [Ipn HeoGxomuMocTH ClEAYeT YMUTHIBATE BNMAHHE MOMEHTOB B y3J1aX, HANPHMED
OT PACHEHTPORKH HIEMEHTOB PEIIETKH.

B CKBO3HEIX CTepKHAX ¢© pemeTkaMH YCIORHas HOKOCTH OTHENBHEIX BeTBEH MEXKIY
y3laMH JonkHa OWITE He Gomee 2,7 B He JONKHA MpPEBLINATh YCJAOBHYIO NPHBEACHHYIO

THGKOCTE A of CTEPKHA B IETOM.
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Tabnuna 14
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THII ﬂ HBECACHHAR I'HEK'DUTB 11 CTEPHHA CKBOIHOTD CEIEHHA
CeqeHHA CxemMa CeaeHHA P of CTEP
¢ ILIGHKAME C PEIETKAMH
= JA 2 Ay = |2 va—, g
_ B Ay = A +082(1+ )2, ©®) g = Ay - ©)
h ]
I.b 3
! rae ":_é],-_ e o =10-9—
: Py bzfa

_.ﬁ,
B! <

Ay =22, +082[[1+n )2, +(+m)2,] @

i,
Ll Y n {326,

rac nl = >
I:[[h ) I:ztlh

Ay :\/:Iiﬂ +(a, +a, ﬁ]—i (10)
Ad? Aﬂ'l

d3
rae g, =105 a, =10—
bl b,
(d\ 4 d> OTHOCATCA K CTOpOHZM
COOTBETCTBEHHO £ ¥ b7)

Ay =2 +082(1+n, )2,
10
"rs'{f:

rac n, =

(8)

Ay = \[‘%""“ +067a-2,
AdJ
dﬁ-
TAE =10
b,

(1
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Oxonuanue mabauyvt 14

Obozuauenus, npunamivie g mafinuye 14:

A
lhax-
Any, Asz, Aps —

b, (b1, b)) —
d &~

A-

Aa, An—

An—-

Iny, T3~
Ly, I —

f—
!sl, f;z -

FHOKOCTL CKBO3HOTO CTEPAHA B NEA0M B ITOCKOCTH, NEPNEeHIHKYAAPAOH K oCH ¥ —¥;

Harbonbias B3 rROKOCTEHR CKBO3HOIO CTEPXHA B LEAOM B INIOCKOCTAN, NEPIEHANKYIAPHEIX K OCAM X—X WIH y~);
TubKOCTH OTHEeNbEEIX BeTBel Py H3THOE B IOCKOCTAX, NEPREHARKYNIPHEIX K OCAM COOTBeTcTReHNO 1-1, 2-2 # 3-3, Ha
Y9aCTKaX MeXIy CBAPHLIMM DIBAMY WIH XpaliHuMH HONTaMy, NPHKpEUIAIOMEMH MTaHKH,

PacCcTOSHKEES MEXKAY OCAMH BETBEH;

pa3mepnl, ONPENeNAeMEie 0 PHCYHKaM 3 1 4;

TUIOWETh CEYESHHA BCErs CTEPHHE,

TUIORIANH CEREHHUI PaCKOCOB PEIIETOK (MPH KPECTORCH PEIIeTKE — ABYX PACKOCOR), PACNOIOKEHHEX COOTRETCTBEHHO B
TUIOCKOCTAX, MEPISHIHKYHAPHHIX K ocaM 1-1 ¥ 2-2;

TUIOMAAE CESEeHMA Packoca pemieTkE (NpH EPSCTOROH PEIeTRS — JBYX PacKoCoB), Sedanied B INOCKOCTH OFHOR rpany (A
TPeXIPAHHOTO PABHOCTODOHHEIO CTEPKHAY;

MOMEHTEI MHEPLIMH CEICHUA BeTREH OTHOCHTENLHO ooefl cooTseTcTeerHo 1-1 ¥ 3-3 (nna cevenndi unos 1 K3 );

TO %€, HBYX YNOVIKOB OTHOCHTENEHO ocel cooTseTeTseHHO 1-1 1 2-2 (ans ceuenus Tvma 2);

MOMEHT HHEPLHH CeYeHHR CAROH IUTAHKH OTHOCHTENLHO COOCTBEHHONR OCH X - x (pHCYHOX 4; Ans cedenwi Tunos 1 # 3);

MOMEHT HHEPUHH CeqeHHA OAROH H3 IL1AHOK, PACTIONOKEHHEX B ACCKOCTAX, EEPNEHAHKYMAPHEIX K OCAM COOTBETCTREHHO
1-1 v 2-2 {nna ceqenma Tuma 2).

NMpumevanuae — Krumy | TamKe cnexyer 0THOCHTE CEMEHKRA, Y KOTOPLIX BMECTO IIBE/UTEPOB NpHMEASHK! ABYTABPEl, TpyOUarThic M Apyrue

npoduiy 4Ia oarol Wik obewx seTaell; MPW ITOM OCH ) - ¥ M |-1 JCIDKHE NPOXOAMTE YEPE3 LIEHTPE! TAXECTH COOTBETCTBEHHO CEYEHRA B LENOM M
| _OTAENSHOH BETBH, & 3HAUEHHA ## H A5 B QopMysie (6) Aomkes obecnedHBaTs HaubokIes IHAYCHNE Aop
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L

a — TpeyronsHan; 6 — Tpeyro/ibHaf C pacnopkaMu;, B — KPECTOBaAA;
T — KpecToBas ¢ pacnopKkaMu
Pucynok 3 —CxeMbl pelueTok CKBOZHBIX CTepKHeH

i
1-1 "
x<§~x h!, [
| \
L
| )
]! N
| (1
2-2

Pucynox 4 — CKBO3HO#M cTepHKeHR ¢ IUIAHKaMu

7.2.5 Pacuer crepxHeH COCTABHLIX CeY€HWH M3 YIOJKOB, LIREGANEPOB H AD.,
COCMMHEHHREX  BIUIOTHYH0 HAM  Hepe3  OPOKNAAKH, CJEAyeT  BBUIOJHATE  Kak
CIIOITHOCTEHYATRIX NP YCIOBHM, YTO YYaCTKH MeMIY COCHHHAIOIUMH CBADHBIMH HMIBAMH
MAH HEeHTpamp KpadiHux GOATOB He NpEeBBINAIOT ONA CXATHIX dMeMeHtoB 30/ u ams
pactaayTerx 80/, 37mech pamuyc MHepUHM CEUEHHMS | Yrolka HIH IIBEILICpa CeAyeTr
NPHHEMATE JIfIf TABPOBEIX HIM ABYTAaBPOBBIX ceYeHHi OTHOCHTENLHO OCH, HapanfelkHOR
ILIOCKOCTH pacHoNOMEHHA IPOKTANOK, a U KPeCTOBBIX CEHeHHH — MMHHMATBHE.

ITpu 3TOM B mpezenax ANMHBI CKATOIO AEMEHTA ClIeAYeT peayCMATPHRATL HE MEHEe
IBYX NpOMEXYTOUYHBIX cBa3ell (IpoxIamoK).

7.2.6 PacyeT COSJMHHTENBHEIX IJIAHOK H DEMEHTOB PEMETOK CKATBIX CTepKHeH
CKBOBHOTO CEYEHHA CJIEIyeT BEMONHATE HA YCIOBHYIO ONEPEYRYIO CHITY (e, TPHHHMAEMYIO
NIOCTORHHOH 1O BeeH JTHHE CTEp)KHA M BEMUCIAEMYIO N0 GopMyne

Qne=4,2 10 (4000-E/R)N/ ¢, (12)
rae N — OpoAONBHOE YCHITHE B CKBOZHOM CTEPIKHE;
@ —K03phHIMENT YCTONYMBOCTH NPY LEHTPATLHOM CHXATHH, IPHHHAMAEMBIH NpH
pacyere CKRO3SHOIO CTEP)KHA B INIOCKOCTH [JIAHOK H/IH PelleToK.

Yenopryio nonepeuryio cuny Oy CliedyeT pacupeaessiTh:

npH HAIHYMM TOJABKO COEAWHHTENBHEIX [UIAHOK (pelleTok) — IOPOBHY MEXAY
[UIaHKaMH  (pelieTkamMH), JIEKaAllMMH B MJIOCKOCTAX, MNEpOeHAZUKYIAPHBIX K  OCH,
OTHOCHTETHHO KOTOPOH NPOBOMAT NPOBEPKY YCTOHYHBOCTH,
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OpH HAaNHYHM CAMOIIHOIO JHCTA H COCAMHMTEIGHEX IUIAHOK (DEILETOK) — MONoAaM
MEXAY JHICTOM M [UIAHKaMK (PEIIeTKaMH ), NEXKAMHAMH B IUIOCKOCTSX, NapalIeLHbIX JHCTY;
OpH PacyeTe PaBHOCTOPOHHHX TPEeXTPAaHHEIX CKBO3HBEIX crepiHedl — mo 0,8 Qpe mwin
KakH0¥ CHCTEMBI COSIMHMTENBHBIX IINAHOK (PEIUETOK), PACTIONOKERHOH B OMHOM rpaHy.
7.2.7 Pacyer coeAMHMTENBHRIX [UIAHOK U MX MPHKPENUICHHHE (CM. pUCYHOK 4) cnenyer
BEINIOJIHATD, KAK PacueT aeMEHTOR Ge3packocHbIX hepM, Ha coBMecTHoe AeHcTane cuikl Fy,
cpessIBAIOLIEH MIaHKy, H MOMeHTa M;, M3rubaromero niaHKy B €€ ILUTOCKOCTH, 3HaYeHUA
KOTOPBIX CICOYET BLIMHCIATE NO (GopMynam:
Fe= QOsls/ b, (13)
M= Oilb/2, (14)

rie Js — ycnoBras monepevHas CHia, IPHXOASAILAACS Ha [IAHKY OJHOH rPaHy.

7.2.8 TPacdeT 3eMEHTOR COCTHUHHUTENBHEIX PEIIETOK COCTABHBIX CTEpXKHEH cliefyer
BLINOJIHATE KaK PacHeT 3JeMEHTOB pellleTok IUIOCKHX depM. ITpH pacdeTe packocoB PeLIETOK
II0 PHCYHKY 3 YCHIIHE B PACKOCE CedYeT BEIIHCIATE 110 GopMyie

Na= o, Qsd/ b, (15)
rae o — KO3 PHIHEHT, TPHHEMAaeMbIR paBHEIM: 1,0 [ DEIIETKH No pUCYHKY 3,3, 6
H 0,50 prCyHKY 3.B;
Qs - ycIIOBHAs [OMEpaYHas CHIA, IPHXOATINAACA Ha OAHY ITOCKOCTh PELIETKH.

[Ipu pacyere packocoB KpecTOBOM PEWIETKH ¢ pacropkaMy (pucyHok 3,r) cregyer
YYHTHIBATE JOMOJNHATENBHOE YCHAHE Nyi, BOSHHMKAIOUIES B KKJAOM DAcKoce oT obxarua
BeTHEH H BEIMHCIIEMOE 110 hopMyne

Nyt = ¢ty Np Aal 4s , (16)
rae  o: =dll/(2b%+d* —3neck b, Iy, d —pasMepEl, yKa3aHHEIE Ha pHCYHKe 3;

Np — ycHIHe B OZHOM BETBH CTEPIKHI;
Ad, Ap — NIOWEIL CEHEHHS PACKOCA H BETBY COOTBETCTBEHHO.
7.2.9 Pacuer crepxuHeii, IpeiHAaSHAYEHHBIX U YMEHLIICHHS DACUETHOH JIMHEI
CKATBIX 3JEMEHTOB, Clle/lyeT BLITOJHATh HAa YCHJIME, paBHOE YCIOBHOH HOMNEpeuHOo# CHIE &
OCHOBHOM CXaTOM 3JIeMeHTe, onpeaenseMoii no qopmyne (12).

7.3 Pacuer narnb6aembix 31€MEeHTOB
7.3.1 Pacuer xa mpoMHOCTS 2MEMEHTOB CHEAYET BRINOJHATE 110 (opMynaM:
Opy OeHCTBHH MOMEHTA B OJHOM H3 MMABHBIX IIOCKOCTER

_M_ . an
WH.MIN R rl‘
NpH ASACTBUH B CEYSHHH MONEPEYHON CHIIBE
S
_95 <1 (18)
It,R.y.
[IPH JeHCTBHH MOMEHTOB B JIBYX TNIaBHBIX IUIOCKOCTSX (M Hanwaayu GUMOMEHTA)
M B-
M e B o Ba o (19)
l.m Ryy" I,m Ryyc In;Ryrr.'

fIe X H ¥y — PacCTOSHHS OT [IaBHAIX oceil 0 paccMaTpuBacMON TOUKH CeUeHMS,
B — 6uMoOMeEHT;

I, — cexTopHaNLHBIE MOMEHT HHEPUMH CEYEHH,;
@) — CEKTOpHANEHAA KOOPAWHATA.

7.3.2 Jlna creHox 6anoK npd OMHOBPEMEHHOM ACHCTBMH MOMEHTA H NIONEPETHON CHABI
JOJKHBI OBITH BHITTOMHEHH! YCIOBHS:
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Jol-o0, 40243t <1, 1 /(Ry)S 1, (20)

Ry,
rae ox= M, y/ 1, — HODMaIbHOE HATIPAXEHHE B CPEORHHOM IIOCKOCTH CTEHKH,
napajuieflbHOE IPOJONBHOM 0cH Gakm;
o =M,x/1, - TOXe, NCPIEHIUKYIAPHOE K IPOXONBHON OCH GEIIKH, B TOM HHCTE Oloc,

omnpefenseMoe 1o hopmyre (42);
Ty = 0SS/ (Itv) — KacarTelbHOE HATPAKEHHE B CTEHKE.

Hanpsaxenus ox H ¢y, OpEAAMacMbe B GopMyne (20) O CBOMMH 3HaKaMM, 8 TAKXe
Tyy CICAYET ONMpENENATh B OXHOH ¥ TOM e TouKe CTeRKH Gank.

B 6ankax, paccuntemaeMerx oo dopMyne (19), s3Haverus Halpsxenult B cTeHKe Ganku
JIOIKHED OBITH IpoBepeHs! o Gopmyne (20) B IBYX MIABHLIX [NIOCKOCTAX M3THOA,

Tlpu ocnabaeHw\ CTEHKH OTBEpCTHAMH I GonToB snesyro 9acts Gopmynsr (18), a
TAKXKE 3HAYCHUE Ty B thopmyne (20), enenyer yMHOXKATD Ha KOIQHULUMEHT @, BEYMCIACMEI
no ¢opMyne

a=s5/(s—d), 2n
rJe § - iIar OTBEpCTHH B OfHOM PANY;
d — guaMeTp OTBEPCTHS.
7.3.3 PacueT Ha ycTOHYMBOCTH 6ANOK ABYTARPOBOIO CEYeHUA CHENYeT BBIIONHATH

nio dopMynam:
npH u3rabe B MIOCKOCTH CTEHKH, COBH&JIaIOLlICﬁ C INIOCKOCTRIO CHMMCTPHH CECHHA

M

—L <y, (22)
oW Ry.
npy m3rnbe B ZBYX IMABHEIX IUIOCKOCTSX (M HATHIHE GHMOMEHTA)

M, M

: y _B .. 23)

! + +
¢5W“Ry}'c WyRy?c W(uRyyt

B dopmynax (22) u (23) o6o3naveHo:

@ s— k03(UIHEHT yeTOHTABOCTY npH A3rAGe, onpefieNiAeMEni Mo NpuIoKkeRHio I

W ex— MOMEHT CONPOTHBIICHHA CEYSHUS OTHOCHTENBHO OCH X - X, BLIYMCAECHHBIN 11s

CIKATOTO MOsica;
Wy = MOMEHT CONPOTHBIEHMA CEYEHHA OTHOCHTENIBHO OCH ) - ¥, COBIIAAAIOLEl ¢
[LTOCKOCTBIO H3THO];

Wa — ceKTOpHaIBHEI MOMEHT CONPOTHBICHNS CEYCHHS.

7.3.4 [lpu onpeneneHWE 2HAYCHHA ¢ » 38 PACHETHYIO AMMHY Oanku ly cnegyer
OPHHHMATh PACCTOSHHE MEXAY TOYKEMM 3aKpeIUIEHHH CHKaToro TMOsCAa OT MONMEPEYHEIX
CMeuleHHM (y3naM¥ TONEPedYHEIX CBAEH, TOUKaMH KPEIUICHMA ECTKOr0 HACTHIR); TIPH
OTCYTCTBHM cBmel ly = | (I — mponer Ganxu); 3a pacueTHYI0 AJIMHY KOHCONH CIefyeT
NPHHUMATS: lf = | OpH OTCYTCTBHM 3aKPEIUIEHHs CHKATOTO MONCE HA KOHUE KOHCONH B
FOPH3OHTAIBHOR IUIOCKOCTH (B AAHHOM Ciydae ! — AMHA KOHCOMM) HIH PACCTOAHAE MEXLY
TOYKAMH 3aKPEIICHHA CXATOTO MOAca B TOPH3OHTATBHOM MIOCKOCTH - NPU 3aKpemieHHH
Nosca Ha KOHIE H 10 [UTHHE KOHCOIIH,

7.3.5 VeroitunBocTh Ganox ciegyer cYUTaTh 06eCIeYeHROM:

a) OpH mepejade Harpyskd Ha Oanky uepes CHONOWIHOH KECTKMA HAcTHR
(xene300eTOHHEIE NIHTBI K3 TRKENOTO, JErKOr0 H  F9eMCTOro GeToHA, IUIOCKHM,
NPOQHIHMPOBAHHEIA 4 BONHMCTBIA METANNHYECKEH HACTHIEL M T.UL), HENpephIBHO
ONMHPAIOLIMHACT Ha CXaTeii nosc GaKE ¥ ¢ HEM CBA3AHHEDE ¢ NMOMOILIBIO CBapkd, GoNToB,
CAMOHAPE3AMOMIHY BHHTOB M JIP; IIPH STOM CHJIBI TPEHHA YYHTHIBATE HE CEIYET;

6) IIpH 3HAYEHHAX YCTOBHOMH THOKOCTH CHKATOTO noAca bankn A, = (l#, / b) JR/E, pe
NPEBBITAIQIHX €€ MPEAENLHLIX 3HAYCHHH ;'l.,-,,, , OnpefenseMeX 1o gopMynaM TabmHme! 15
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Jua 6anoK CHMMETpHYHOrO ABYTABPOBOIO CedeHHS HIM acHMMETpHYHOro — ¢ Gonee
PasBHTEIM CXATBIM HOACOM, PACCURTHRIBAEMBIX no dopMmyne (22), ¥ EMEIOIUUX OTHOLIEHHE
IIHPHHBI PACTAHYTOTO I0sica K WHPHHE GKAToro mosca He meHee 0,75.

TaGnuna 15

YenopHas npenenbHas rHOGKOCTE ¢xkaToro nosca

Mecro Mpwioxets Harpyskh CBAPHOH# WK NpeccoBRHHOK Ganky Z,,,,

K Bepxuemy noscy 0,45[0,35+0,0032 b/t +(0,76-0,02 b/r) b/h] (24)
K vmsxueMy noscy 0,45[0,57+0,0032 b/t +(0,92-0,02 b/r) b/h] (25)
HezaBHCHMO OT YPOBHS MPMI0KEHAS 0,45[0,41+0,0032 b/t +(0,73-0,016 b/t)b/h]  (26)

HArpy3kH NpH pacyere yuacTka Gamky
MEXCTY CBAIAMH HITH TPH YHCTOM Harube
Oboznavenus, npunamute 8 mabnuye 15:
b B f — CODTBETCTREHHO ITUPHHA H TOJILIMHA CKATOrO Nofca;
h — paccTosHHEe (BHICOTA) MEKLY OCAMH TOACHBIX AHCTOE.
NpumeaaHun
1 3uavenmn A onpenenenmnpn 1< Wb <6 u 15 < b/t < 35; Ang 6anok ¢ oTHOWEHHEM b/t < |5
B thopmymax TabmHumr 15 cenyer npuauMats b/t = 15.
2 Jlas Ganok ¢ MOACHMIMM COERMNEHHWAMM HA 3AK/IENKAX HAM BRICOKONPOWHBIX Gomrax sxaueHus A,

CheayeT yMHOKaTh Ha 1,2,

Ilpn Bemonnenmu TpeGoBanuii 7.3.5 a) 6amku, warnGaeMsie B ABYX TUIOCKOCTAX, HA
YCTOHIHBOCTE HE NPOREPAIOTCA.

7.4 Pacyer 3.1¢eMeHTOR, HOABEPKCHABIX NeHCTBHIO 0ceBoil CHIIbI ¢ HarnGom

7.4.1 Pacuer Ha MPOYHOCTH CIJIONIHOCTCHIATHIX BHENEHTPEHHO CKATEIX (CKATO-
H3rn0aeMbIX) H BHELEHTPEHHO PacTAHYTBIX (PACTAHYTO-W3THOAEMBIX) SNEMEHTOR CHEAYET
BBIIOMHATH OO hopmyne

(N1 An 2 Myyllo 2 Myx/hntBan/ln)/ (Ryy) <1, @7
rAe x, Y — PacCTOAHHA OT IMABHBIX ocelt o paccMaTpHRaeMOolH TOUKH cedeHus.

7.4.2 Pacyer Ha yCTOHYMBOCTE BHEUEHTPEHHO CXATHIX H CKaTo-H3rnGacMBIX
3MEMEHTOB IPH OeHCTBAM MOMEHTA B OFHON M3 TNABHBIX INOCKOCTEH CHEGAYET BEITOIHATE
KaK B 31ofi mnockocTH (mnockad GopMa NOTEPH YCTOHYHBOCTH), TAK M M3 ITOH NMIOCKOCTH
(e3rEGHO-KpyTHIsHAS GODMA IOTEPH YCTORMMBOCTH),

Pacuer Ha YCTOHUMBOCTh BHEHEHTDEHHO C)KATHIX M CXKATO-M3rHOREMEIX 3JIEMEHTOB
NOCTOAHHONO CedeHHd B IUIOCKOCTH AEHCTEWMA MOMEHTA, COBIAJAIOmEH ¢ IUIOCKOCTBIO
CHMMETPHH, CIeyeT BHITONHATE N0 GopMyle

Ni(pAR )< 1. (28)

B ¢opmyne (28) korpdPHIHEHT yCTORUMBOCTH NIPH CKATHH ¢ M3THOOM (% CNENYET
ONPEAEIIATD;

a) ay1s CILTOLIHOCTEHYATRIX cTepxkHel mo Tabmuue E.1 B 2aBHCEMOCTH OT YCNOBHOM
rubxocTH A M NPUBEAECHHOTO OTHOCHTENLHOTO SKCUEHTPHACHTETA Mef, OMPEJEIIEMOro 10
dopmyne

Mer= 1M, {29)

rae 7 — x03h¢uIHeHT BIHAHIA (OPME] Ce4eHNUA, ONpeaenAeMElii no Tabnune E.3;
m =eA [ W;— OTHOCHTeNbHbIH SKCUCHTPHCHTET (37ech ¢ = M/ N — 5KCHERTPHCHTET, NpH
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BEIMHCIIEHHH KOTOPOro 3HaueHHd M clegyeT IpuHHMATE COrNTacHo
TpeGopanuaM 7.4.3; W, — MOMEHT CONPOTHBICHHA CEYEHH, BRIYHCICHHEL 1
aanCosiee CHKATOrO BONOKHA).
I1pu 3Bageruax mes > 10 pacuer Ha YCTOHYHROCTE CINOUIHOCTEHIATEIX CTEPXHEH
BBOIOJIHATE He TpefyeTcs.
0) mna CKBO3HBIX CTepiHel C pEImETKaM¥ MM IUIRHKAMH, PACTIOJIOMEHHEIMA B

IIOCKOCTAX, MADAINEIEHEIX INOCKOCTH M3rmba, -— no tabmuue E2 B 3aBHCHMOCTH OT
ycnoBHO! npuBeneHHoM THOKOCTH, BRMHCIAeMOH 1o GopMmye
Ay =A,VR/E, (30)
H OTHOCHTENBHOIO SKCIEHTPHCHTETA 1M, BEIMHCINEMOro o gopMyne
Ay Ax
= = 1
m,=e, WM m,=e,—-, @31
1, 1,

TAe X, )4 — PacCTOSHMA COOTBETCTBEHHO OT OCH Y — ) MJIH X —X IO ocH HauGonee
CXKATOM BETBY, HO HE MEHEE PaCCTOAHHS IO OCH CTEHKH BETRH.

B cocTaBEEIX CKROZHEIX CTEPIKHAX KaXAYIO BETBL HEOOXOAMMO NpoBEpATH No opMyne
(27) npu cOOTBETCTRYIOWMX 3HAUCHUAX N, My, M), BEIMHMCIEHHEIX A8 JAHHOH BETBH.

7.4.3 PacueTrple 3HaYeHHA H3rHOAIOWMX MOMEHTOB M, HeQOX0MHMEIE AJIS BEIUHC/ICHUSA
IKCOEHTPHCHTETA € = M/ N B aqneMenTe (I OXHOTO M TOro0 XE COUETAHHA HAIPY30K),
clledyeT IPHHIMATE PABHEIMH!

LN CTEKHEH [OCTOSHHOTQ CEYeHMS DaMHEIX CHCTeM — HamboanmeMy MOMEHTY B
Impefenax JIHHE CTEpXHEH;

JNA CTYIEHYATEIX CTEPXKHEH — HanboNbBIneMy MOMEHTY Ha JUTHHE YIACTKA [IOCTOAHHOrO
CedeHn;

I KOHCONe — MOMEHTY B 38/1eKe, HO He MCHEE MOMEHTA B CEYCHHH, OTCTOAIIEM Ha
TPETh AIMHE! CTEPIKHA OT 38/IeNKH;

LTS CKATEIX CTEPKHEN ¢ MAapHAPHO-OMEPTHIME KOHIIAMY K CEYEHUAMH, HMEIOIUMU
OFHY OCh CHMMETDHH, COBIANAIOILYIO C MIOCKOCTRIO H3THGA, ~ MOMEHTY, OIpefensieMoMy
oo GopMynaM TaGmumel 16 B 3aBHCMMOCTH OT OTHQCHTEJIBHOIO IKCHEHTPHUCHTETA Maax =
Mmax A | (NW:) 1 npuEEMaeMoMy paBHbM He MeHee 0,5 Miax.

Tabaumna 16

OTtHocnTensHELH MomerT M nput ycnosHo# rHGKOCTH CTEPXHA
IKCUEHTPHCHTET — —
Momax A <4 A 24
M S 3 M =My =My =025 2 ( Muar=My) | M= M
3 <Mpar 210 M= M +(mmae — 3)(Mupax — M) 1 7 M =M+ (Mo = 3N Mpae= M) 1 7

O6o3nauenun, npunamue ¢ mabruye 16:
Mpae = HanbGonemUA usrnGaronit MOMEHT B MPEsNAX ANHHLI CTEDIKHA;
M - Hapbonuini  w3rnbarolinif MOMEHT B mpedeiax cpeiHed TPeTH JUIMHBL CTepHHA,
NpHHHMaeMBbIH paBHLIM He MeHee 0,5 Miar.

Jns cKaThIX cTepxHelf ¢ LApHHEPHO-ONEPTEIMH KOHUAMH K CEYEHHSIMH, HMCIOIMMH
JBE OCH CHMMETDHHU, IPHBEICHHBIEC OTHOCHTENLHbIC IKCUCHTPHCHTETH Mg CIEAYET
ornpeneaats no Tabnuue E.4.

7.4.4 Pacyer HAa YCTOMYHBOCTL BHELUEHTPEHHO CXATEIX CTEMKHEH CIUIOMHOIO
MOCTOAHHOrO CEYeHHMsA H3 IUIOCKOCTH JCHCTBHA MOMEHTA NpH H3rube HX B ILIOCKOCTH
HamGonbimeli kectkocTH (Ix > [), copmajalomell ¢ IUIOCKOCTBIO CHMMETDHHM, A TaKXKe
IIBEJUIEPOR CERYET BBIYMCIATE IO hopMyne

Ni(cpAR <], (32)
rae ¢ — xo3dumEenT, BEMucnseMsli o dopmyne
c=p8/0+am)<l, (33)
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30eck o, B — ko3hUUMEHTRI, BHIYHCAAEMBIE ITo Tabmune 17.

Tabnwuua 17

3Hayenkn ko3GhHIHEHTOB
Tun Cxema ceueHsn @ npu B opn
ceuen H SKCHCHTPHCHTET 1<me< 5 k3 T
He m 11), £ 38 Ay >3.8
I
2 0,75+ 0,05 m !
TR ?. /9,
y
L]
P -Lc
3
J
y_ﬁ' yo
4 B Nl Y [-(0,25-0,05m, Yafl 1 1-(=qf, / @, W2h/I-1);
X— X B=1mpu Hih <05
v 4
5 3aMKHYTOE WIH CKBOZHOE f
€ PEMIETKAMH HIIH ILTAHKAMH 0,55 + 0,05 m, ! 9./ by
Ofoanauenun, npunsmse ¢ mabnuye 17:
/i w [3—MOMENTH HHEPIMU COOTBETCTBEHHO BOABILCH H MEHbILEH NOAOK OTIHOCHTENLHO OCH CHMMCTPHH
ceteHnn Y-y,
@ c— SHaTEHHE Py P ﬂ.}, =38
IT pumeualns
t Mpuauauenusx b/ h<0,3 cnenyer mprumMars b/ h=03.
2 IIpy anadeHvax mx < 1w mye > 5 Cllefiyer NPUHUMATE COOTBETCTBEHHO My = | HAH mx = 3.

3naueHns KO>h()HOHEHTOB ¢ H B QMR CKBO3HBIX CTepikHeH ¢ pemieTKaMH WK
[NQHKAaMH CNEeAyeT NPHHHMATL TONEKO NPH HWIMYHH HE MEHee MABYX IPOMEXYTOMHBIX
auadparM Mo NIHHE CTepxHA. B mpoTaeHOM ciyvae cneflyeT NpuHAMark Koa(dHuUueHTH,
YCTaHOBJICHHBIC A4 CTEPXKHEH OTKPHITOrO ABYTABPOBOrO GEYCHHA.

Ilpu onpeneneHHA OTHOCHTENHHOTO 3KCIEHTPUCHTETA My 34 PACHCTHBIA MOMEHT M:
CrefyeT IPHHAMATS:

Uil CTEp)XHEH C MApHMPHO-ONEPTHIMA KOHLAMH, 3aKpelfeHHbIMH 0T CMEINeHHA
NEPHCHAMKYIAPHO K IUIOCKOCTH ASHCTBHA MOMEHTA, — MaKCHMANEBHEIH MOMEHT B Npefenax
CpeIOHeH TPETH NJIMHEI, HO HE MEHEE IONOBHHE HanbOLIIEro MOMEHTA N0 ATHHE CTEPIKHA;

AN KOHCONEH — MOMEHT B 3afleNKe, HO HE MCHEEe MOMEHTA B CEYCHHMH, OTCTOALIEM Ha
TPETH JUTHHBI CTEPXKHA OT 3alC/KH.

Ipu rubrocTi JT., > 3,8 xoadduimMenT ¢ He JONKEH NPEBBINATE [UIH CTEPIKHEH:
3aMKHYTOr0 CeJeHHA — CIUHHIEL;
JBYTABPOBOTQ CEHCHUSA ~ THAYCHHH, BEIMHUCIIAEMBIX 1o hopMyne
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- 2 , (4

rae 8=4p/ u;
p=2+0,1561 A /(4h?);
p =+ L)/ (4K
5L = g):bi t}; rRe x = 1,29 — ;nA IBYTAaBPOBOro CEUEHMA C ABYMS OCSMH

cHMMeTpHH; k = 1,25 - ju1g IBYTaBpPOBOrO CEYEeHH ¢ OAHON OChIo cuMMmeTprH; k =],20
— ISt TABPOROIO CEYCHUA;
h — paccTosHHE MEXKAY OCAMH MOACOR.

7.4.5 DBHEUEHTPEHHO CXATHIE OSIEMEHTEl MOCTONHHOTO CEYeHHA, Hirubaemiie B
IIOCKOCTH HauMmeHbIel xecTkoeTH ([ < I # ¢, # 0), cnepyer paccUMTHIBATE No (hopmyne
(28), a npHt rubkocTH A > Ay — TAKKE IPOREPATE PACHETOM Ha YCTOHYHBOCTE M3 IIOCKOCTH
JefCTBHA MOMEHTA KaK UEHTPANBHO CIKATEIE JIEMERTH o dhopMyne

Ni{p<AR p) s 1, (35)
TAe @x— Ko3QOUIHEHT ycTORIMBOCTH NPH UGHTPANEHOM CKATHH, ONpeaeIseMEllt coriacHo
TpeGoBannam 7.1.2.

Ilpu Ar< Ay NpOBEpKH YCTOHYHBOCTH M3 INIOCKOCTH OEHCTRUA MOMEHTA He TpebyeTcH.

7.4.6 Tlpu npoBepke Ha yCTOMHYMBOCTH RHELICHTPEHHO CHKATHIX CTEPIKHEH CKBO3HOTO

CEeHeHUS C COCIMHMTENLHLIME [LIAHKAMM WM PELIETKAMH CIIETyeT BLINOIHATH PACHET KaK
CTEpXKHA B LEJOM, TAX H OTAENLHAIX BETBEH,

[Tpu pacuere cTepkHA B LIETOM OTHOCHTENLHO CBOOOAHOH ocu mo Qopmyne (28),
KOI[a pEINETKA KM INaHKH PACTONOKEHB! B [JIOCKOCTAX, NAPALIENEHLIX IUIOCKOCTH
neHeTBHA MOMEHTA, KO3 duIHeHT ¢, caemyeT onpenelaTs no Tabaune E.2 B 3aBHCHMOCTH
OT YCIOBHOH mnpuBemeHHOR THOKOCTH Z,, H OTHOCHTEIBHOTO OJKCUCHTDHCHTETA M,

BEMUCHAEMOro no Gopmyne
m=eAall, (36)
rae e =M/ N — 9KCUEHTpHUCHTET, NPH BEUHCIEHHH KOTOPOro 3HA9eHHs M ciexyer
NPUHAMATE COMJiacHO TpeGosaHuaM 7.4.3;
a — PaccTOAHME OT IVIABHOH OCH cedeHun, ePNEeHAMKYIAPHON K NIIOCKOCTH AcHCTBHS
MOMEHTa, 10 ocH Haubonee cxaToit BeTBH, HO HE MEHEE PACCTOSHHA [0 OCH CTEHKH
BETBH;
{— MOMeHT HHEPIHH CeYEHHA CKBOIHOIQ CTEDIKHS OTHOCHTEIHLHO CBOGOIHOIM OCH,

Ilpu 3nauerusx m > 10 pacuyer HAa YCTOMYMBOCTH CTEPXKHA B HEnoM He Tpefyercs; B
JTOM ciyqae pacHeT CIeIyeT BBINONHATE KK A% H3ruGaeMbIX JIEMEHTOB.

Tlpn pacdeTe OTACHBHBIX BETBeH CKBOZHEIX Crepiknedl ¢ pemeTkamu no dopmyne (2)
TIPOJO/BHYIO CHITY B K2XA0i BETBH CJICAYET ONPEACIATE € YYETOM JOTQNHHTEIBHOTO YCHIIHS
Nad 0T MOMeHTa. IHAYCHHE 3TOTO YCHIIHA CIGAYET BRMUCIATE 0 GopMynaM:

Nad = M,/ b — npw u3rube cTepxHs B MIOCKOCTH, NEPIEHAKKYAPHOH K OCR y— Y, AIi
ceuennii THnoB 1 u 3 (cMm. Tabmuny 14);
Nat = 0,5M,, / by — 10 %8, 11 cevennit Tuna 2 (cM. Tabmy 14);
Nad = 1,16M; / b — npu  w3aruGe cTepins B NHOCKOCTH, NEPNEHAUKYIAPHON K OCK X — X, A7s
cevenuit THnos | 1 3 (cM. Tabimny 14);
Nod = 0,5My / by — 10 %e, w1 cedenmii Tuna 2 (cm. Tabmuuy 14).

B naunom cyuae b, bi, by — paccrosuns MEXIY ocaMu BeTRel (cM. Tabnuny 14).

IIpu uzrube cTepis CKROIHOrO cedeRms THMa 2 (cM. Tabmuny 14) B IBYX MIOCKOCTAX
youiie Nqg ¢nemyeT BBMECIATE 10 hopMyTe

Naa'= 0,5 (J‘b{y/ bl +M\'/ bZ) (37)

[Ipu pacuere OTAE/IbHBIX BeTBEH CKBO3HLIX CTEpXHeH ¢ mnadkamu B dopmyme (28)
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CIeAYeT YYHTBIBATD RONMONHHTENEHOE YouIHe Ny OT MoMmeHTa M 1 MeCTHbIN M3rub BeTBEl 0T
dbaxTHUecKoi KM YCAOBHOH MonNepedHo cHibl (Kak k noacax GespackocHol depMer).

7.4.7 Pacuer HA YCTOMMHBOCTE CTEpPKHEH CIUIOIIHOIO MOCTOSHHONO CEYEHHS,
TIOJBEKEHHEIX CXKATHIO B H3ruGy B ABYX MIABHBIX MJIOCKOCTAX, IPH COBNANEHNM MIOCKOCTH
Haubomsmmell xecTkocTH (I > 1) ¢ MNOCKOCTEN) CHMMETPHH, A TAKKE NPH CEUEHHUH THIA 3
(cM. Tabnuuy 14) cneayer BEIIONHATH mo QopmyIie

N/(pgp AR p) <1, (38)
THE Poxy = Pey (0.6¥c + 0,4‘%/2).
3aece cnemyeT ONPEAEATE:
@y — cornacHo TpeGopasusM 7.4.2, IpHHEEMaz B GOpMyNax BMECTO M M A
COOTBETCTBEHHO My ¥ A, ;

¢ — cornacHo TpebopansM 7.4.4,

Ecmu  myy < 2my, To kpome pacuera no dopmyne (38), cnemyer mpomecTH
JOTONHATENBHYIO IPOBEPKY N0 dopmynam (28) u (32), npunumas ey = 0.

Ecm A » » A1, 7o KpoMe pacuera ro QopMyne (38), cneayer mnpomecTH
JOHOITHHUTENBHYIO NIPOBEPKY 0 dopmyne (28), npummvan e, = 0.

3IHaueHus OTHOCHTENBHEIX 3KCLCHTPHCHTETOB CeflyeT BBIMMCIATE 110 GopMymam:

mey=ex Al Wex " my=e, Al Wy, (39)
rae Wex 0 Wy — MOMEHTHI COLIPOTHBIIEHAS CEHeH i I Hauboee CKATOTO BOJIOKHE
OTHOCHTEIIBHO OCel COOTBETCTBEHHO X —X M Y —).

Ecmm nnockocTs HauGonsimel MeCTKOCTH cedenus cTepxHs (fx > [y) He coBmauaer ¢
NINOCKOCTHIO CHMMETPHH, TO PACIETHOE SHAYCHHE M ¢ CEMyeT YBENTHuuTh Ha 25 %.

7.4.8 Pacuer Ha YCTOWYABOCTL CKBO3HBIX CTEPIKHEH H3 ABYX CIUTOIMIHOCTEH4ATHIX
BeTBCH, CHMMETDHYHEIX OTHOCHTEIEHO OCH X - X {PHUCYHOK 5), ¢ pelieTKaMH B IBYX
TNapanneIbHEIX IUIOCKOCTAX, OOXBePKEHHBIX CXaTui0 H Hruby B obeux miaBHBIX
TUIOCKOCTHX, CASAYET BEITIOMHATE:

JUIR CTEPXHA B LENOM — B IUIGCKOCTH, NApaLienbHOR IUIOCKOCTAM PELETOK, COTIIacHO
TpeGoBaHuAM 7.4.2, mpHHAMAaK ex = 0;

JUA OTAENBHBIX BETREil — KAK BHELECHTPEHHO CXATHIX IEMEHTOR no (opMmynam (28) u
(32); mpm 3TOM DPOROABHYIO CHIY B KaXIOH BeTBM CHeRyeT OUPENEIATE ¢ YIETOM
JOMONBATENLHOTO YCHNUA OT MoMeHTa M, (cM. 7.4.6), a MOMEHT M; pacnpeiensTb MexAy
BETBSIMU MPOIOPIMOHATEHO HX HECTKOCTAM Jye (CM. PHCYHOK 5); eciii MOMEHT M neiicTRyeT
B IIIOCKOCTH OAHOH H3 BeTBel, TO CIHEAyeT CYHTATh €0 MONHOCTEIO Iepe aromuMcs Ha 3Ty
BETBbL.

x— l——';r -l —x

Pacynok 5 — Cxema CTepKis CKBOZHOIO CeMEHHA U3 ABYX CILIOLTHOCTEHYATBIX BETBEH

INpu pacuere ormensHolf BerBH mo (Qopmyne (32) e¢ rHGKOCTE ONMPEAEITOT MO
MaKCHMANEHOMY PacCTOHHHIO MEXKAY Y3IAMH pelleTKd.

7.4.9 PacyeT COEMMHWTSIBHEIX TNAHOK MM DELICTOK CKBOZHBIX BHENEHTPEHHO
CATBIX CTepxHeHd cornacHo Tpebomanmam 72.6 W 7.2.8 cnemyer BEIIONHATL HA
[OTIEPEYHYIO CHITY, paBHyio OONEIeMy H3 ZRYX 2HaucHMi: (QaKTHUeCKod MOTepevHOH CHITbI
() uny yerosHOH nonepeuHol cHbl Ofi, BEIYUCIREMOH COTTAcHO TpeGoBanuam 7.2.6.
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B ciyuae, korza daxrudeckas nonepedHas cHia GONeme YeNOBHOH, BETBH CKBO3HEIX
BHELEHTPEHHEO CHATHIX MIEMEHTOR CHELYET COCAUHATE PELICTKAMH.

7.5 TIposepKa yeTOHMHBOCTH CTEHOK H NMOACHBIX JMCTOB H3rHOAEMBIX H CHRATHIX
3/IeMeHYoR

Crenxu Ganox

7.5.1 Crenuxu Gamox Ans ofecmedeHHMs ux YCTOWUMBOCTH CieAyeT YKDEIIATE
ABYCTOPOHHHUMH pebpams:

NONEPEUHbIMHY, HOCTABIEHREIMHA Ha BCIO BEICOTY CTEHKH;

NONEPEYHLIMA M NPOAONLHBIMA, & TaKKe [ONEPEIHEIMH  ITPOMEXYTOYHBIMH,
PACIOJIONEHHEIME B CHKATOH 30HE CTeHKH Gamky.

7.5.2 PacueT Ha YCTOMYHBOCTH CTEHOK GajioK clieflyeT BHOIOHHATL C YYETOM BCEX
KOMIIOHEHTOB HANPSKECHHOTO COCTOSHUA: O, T M Cloc. HANPOKEHNWR G, T M Oloc CHEAYET
BEIMHCNIATE B NPelNOAOKEHHA ynpyro#l paGoTs! Matepuana nmo cedeHuio GpyTTo Oez yuera
KoathdHUHEHTA @b

CrxnmMaromiee (KpaeBoc) HANPAKECHHE O Y PACUETHON IPaHUIIEI CTEHKH, TPHHUMAEMOe
€O 3HAKOM «ILUIIOCH, M CpelHee KaCATENLHOE¢ HANDDKCHWE 7 CHACAYET BEMUCIATH IO
dopmynanm:

©= Q/(tw hv), (41)
rae M u O — cpefHHe 3HAYEHAA COOTBETCTREHHO M3rMOAIONIETO MOMEHTA H IIOMEPEHOH
CUUTBI B TIpelefiax OTCeKa; eCllH AIHHA 0TceXa d (PACCTOSHHME MEXAY OCAMH
rionepeyHsix pebep KecTKOCTH) GoNbIIe ero pacueTHON BEICOTHI Aef , TO
aHaveHns M ¥ O clelyeT BRIMMCIATE KaK cpeiHue I 60/ee HANPAKEHHOTO
y4acTKa ¢ JIMHOH, paBHO A ; €CNTH B IIpeaenax 0Tceka MOMEHT MH
f1onepedHas CHla MeHsIOT 3HAK, TO ¥X CPENHHE 3HAYEHHS CIEYeT BEMHCAATL
Ha YYacTKe OTCEKA C OHHHM 3HAKOM;
hef — PACUETHAS BHICOTA CTEHKM, DABHAT: B GaNKaxX ¢ MOACHEIMY COSIMHEHHIAME HA
BRICOKOMNPOYHBIX 601TaX — pacCTOSHMIO Mexay Gmmxadtnumu K ocH Gakn
KpafAMH NOACHEIX YTOJIKOB; B KIEHaHEIX Gankax — pacCTOSHHIO MENITY
6mpxaiiiMe K ocH GaIKH PHCKAMH NOSCHBIX YTOJKOB; B CBApHEIX Hamkax —
TIONIHOH BEICOTE CTEHKH, B [IPECCOBAHHBIX MIPOGHIAX — BBICOTE B CBETY MEXKTY
[OOJIKaMHE (PUCYHOK 6);
hy, — IONHAA BBICOTA CTEHKH,
fy — TOJIUMHA CTEHKH.
MecTHoe HaNpPAXKEHHE Ol (Olocy) B CTEHKE IIOZ COCPEIOTOYCHHOR HATPYIKOH CnemyeT
OIpERENATE COTIacHo Tpebopamuam 7.5.4.
7.5.3 VYcroHunBoCTh CTEHOK GANOK CHEXyeT CUMTATh B COOTBETCTBHH C TPeGOBAHHAMH,

€CIIH yCIIOBHAA rHOKOCTE CTeHKM 4, = (h,, /t NR/ E He npeBmImaeT mpenenbHbIX 3HAYEHMMN;

75(1-95R/E)~R/E — mns cRApHEIX HJIM IPECCOBAHHEIX BaNOK;
115(1 —123 R/ E)/R/E — nns 6Ganox wa GoirTax H BRICOKONPOYHBIX 60NTAX.
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Pucynox 6 — PacuerHble pa3MepHl CTEHOK, CBECOR M10JI0K, IOACHLIX JTHCTOB B PECCORAHHBIX,
COCTABHBIX W PHYTLIX APOQUISX H THABI NPECCOBAHHLIX npodanel

[Ipn nanuuun MecTHBIX HAMPSKEHKIl B cTeHKAX GaNoK yKasaHHEIE MpeeIbHEe

JHaYeHus A creayer yMHoXaTe Ha 0,7.

Crenku 6anok cnesyeT yKpemaTh DonepesHbIMH pebpaMu JKecTKOCTH (CM. 7.5.6) npu
2,>2,5.
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7.54  Ilp cocpenoToSeRHOM Harpy3ke Ha BEpXHEM mosce DaqKk B MECTax, HeE

YKPCILICHHBIX PeSPaMH, MECTHOE HAIPSKEHHE B CTEHKE IIOJ TPY30M  Glor CIIEIYET BEITHCIIATE
o opMmyne

O =<1, (42)
ti, Ry,
rae F = pacuetHoe 3HaueHne COCPEAOTOYCHHOM HArPYIKH (CHIBL);

{ — TOJIIWHA CTCHKH,

’I
ly=c} Tf — YCNOBHaf AJMHA pacpefelleHHd COCPeIOTOUYECHHOM HArpy3KH;

¢ - KOo>(pUIHERT, pHHUMaeMEIi paBHEM 3,25 1 ceaphbix Gamox 1 3,75 —
JU% GATOK Ha BBHICOKONIPOYHBIX GoNITaX;
Iy — MoOMeHT uHepinn Hosica Ganku OTHOCHTENLHO cOOCTBEHHOMR OCH.

B oTcexax, rie MeCTHaA Harpy3ka IPUIIOKEHA K PACTAHYTOMY T0osCY, OBHOBPEMEHHO
YIHTBIBAIOT TONLKO NBA KOMIOHEHTA—C T HIH Oloe H 7.
Pacuer Ha YCTOWYMBOCTE CTEHOK OanoK CHMMETPHYHOIO CEYUEHMS, YKPEILIEHHBIX
TOABKO HOMEPSHHBIMA pe0paMH HKECTKOCTH, [IPH HANMYME MECTHOrO HampsxeHHs (Ow: # 0)
CNEOYyET BRINIONIHATE:

a) pu his 0,8 — no dopmyne
o

6/0, 464/ 0 e +l/7, ) 1098 <1, 43)
TAE O, Mec M T — 3HAUEHUA, OOpEJENeMble COTNacHo rpebopanuaM 7.5.2,
Ox U Ter — 3HAYEHHSA, ONpeaeiiemMble o dopMymaM (50) u (51);
Olge.or — KPHUTHHECKOE HANPMKEHHE CMATHA CTEHKH TOJ HArpy3Koi, ompeaendemMoe
o popmyte
Ocor=cr R A2, (44)
. 2 a |R
3geck ¢; — koadduument, npuaHMaemeti no Tabmaue 18, A = n E;

& — 3HayeHHS, ONpelEIBIEMEIE COracHo TpeGopannam 7.5.5;

Ta6nuna 18

Orromenue 0,5 0.8 1,0 1,2 1.4 1,6 1.8 2,0
f
Kospguumenr ¢; | 11,28 | 14,52 | 17,77 | 21,86 | 26,80 | 32,30 | 3835 | 45,00

Oboznauenus, np ¢ mabauye 18, - cm. 7.5.2.

6) npu ki> 0.8 - no dopmyne (43) npa pasa:
e
TNIPH NEPROA NPOBEPKE Cur CHEAYET BEIMHCIATH Mo hopmymne
or=c:R/IA2, 45)

The ¢;— xoapdunuensT, mpuunMacMbi mo TaGmme 19;
pY BTOPO NPOBEPKE Gk ClIGIyeT onpenenars no dopmyne (50) , 2 Clocer — 10
dopmyne (44) ¢ noncTanosKOM 2HaueHHS @ / 2 BMECTO 4.

k)|
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Ta6auna 19

a
OrtHomenne — 1,0 1,2 1.4 1.6 1,8 2,0 2.2 24 2,6
of
Koadpouuuenr c: | 33,70 [ 38,77 | 45,26 | 53,16 | 62,18 | 72,20 [ 83,75 | 96,16 | 109,56
Qbosnavenus, npunamoie 8 mabmue 19, —cm. 7.5.2.

B creHke, ykpemneHROH OpoAONLHBIM pebpOM JKECTKOCTH, pAcrIONOKEHHBIM Ha
paccTosHEH h; 0T c)RaToffl KpOMKH OTCeKa, obe INacTWHKH, Ha KOTOphie peGpo pasaenser
OTCEK, CeNyeT MPOBEPATE OTACIBHO:

TIEPBYIO IACTHHKY, PACIIONOXECHHYIO MY CKATHIM MOACOM H HPOAONEHEM pelpoM,
— no Gopmyne

1
m [0/ Cers + Oc! Tlocern +(t/ ) ] 1, (46)
119 (+2) R
rae O = . = 47
! 1=h /by 7 1 “@n
(1"'1“51z R

Crocery = (124 +0476,1,)- B 48)

2 7??
v A

B nanuoM ciryaae Ax = (1 /t) YR/E; 2, = (a/t) JR/E;
M = TnapaMeTp, paHei: a/hnpua/mM<2 um=2npu alh>2;
Tr,) — HANPsKeHHE, ONMpeenemoe 10 Gopmysne (51);
9 - 3Ha¥eHHS, ONpeNenaeMEle COrnacHo TpeGopanusam 7.5.5;
BTOPYI0 IUIBCTHHKY, DACHONOXEHHYIO MEXIY pACTAHYTRIM FOACOM M IPOXONLHBEIM
pebpoM, — no hopMye

all-2n/n ? :
[ ( 1 ef)+ Tinc.2 +[_7-'_] <1,
Gcr.l o./acm-.2 rvr.z

TH& Ocr: W Tery — HANPSKEHHA, OMpE/IeNIeMbIE COOTBETCTREHHO 10 dopMynam (37) u (51);
Olac2 = 0,4 0tac;
Oloc,cr,2— HAIIPKEHHE, onpefensieMoe o dopmyne (44) u tabnaue 18, mprAnMas
a / (hyr— hy) BMECTO a1 / By

Eci neppas IIACTHHKA YKDEIUIEHA IONONHMTENHHO KOPOTKHMH [ONEPEUHBIMH
pebpamMu, TC MX cleAyeT JOBOIMTE A0 IpoaonabHoro pebpa. [Ipu sToM A4 npoBepka HepBoi
[NACTHEKH HEOOXOMMMO NPHMEHITH QOpMYIbl (46) U (48), B KOTOPEIX & CREAYET 3aMeHATh
BEJIHTHHON @, (T7Ie @; — PACCTOAHHE MEKIY OCAMA COCENHHX KOPOTKUX pefep).

TTporepka BTOPOif INIACTHEKH B 3TOM CTydae ocraercs 6e3 MIMeHeHHil.

7.5.5 VYcroliusBocTh ¢TeHOK 6alok CHMMETPHIHOTO CEMCHHS, YKPEIUIEHHEIX TOIBKO
monepesHsIME peGpaMil JKECTKOCTH, NPH OTCYTCTBHH MECTHOrO Hanpmxenna (Ote = 0)
CIEAYET CYHTATH oOecneueHHOM, EC/TH BLIIOAHEHO YCIOBHE

sl—\/(a'/at,)z +(r/7,) <1, (49)

Ve

e ow=30R/A}; (50
=103 (1 +0,76/12 ) Rs/ 7%, (51)
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2
L/
1 (%-00)
R Y A (52)
14507 —
E
(3mech npn% <0,7 cnenyer npreeMath ¢ = |, 3HaveHus %> 1 He nonyckawoTeA);

¥. — Clle/lyeT PAHKUMATE 1o Tabnuue 6;
B dopmynax (49) - (52):
J¢— oTHOMIEHHE GONBLICH CTOPOHBI OTCEKA CTCHKH K MEHBINEH;
A, =(d/ty) JR/ E — ycnomuas rubKocTs OTCEKA CTCHKH BHICOTOR d;
d —MEHBINAA A3 CTOPOH OTCEKa CTEHKH (hy HIM a);

o, =J§ai +372. (53)

B cTeHKe GalKi CHMMETPHIHORO CEY€HUA (IIPH OTCYTCTBHH MECTHOTO HaNpsKeHHs:),
YKPEeINeHHo# KpoMe IONePETHhIX pebep 0MHUM EPOROAbHBIM pefpoM, PACTIONOKSHHEBIM Ha
PEcCTOSHHM A; 0T pacueTHOH (CkaTOH) rpaHMLBI OTCeKa, 00 MIACTHHKA, HAa KOTOPHIE 3TO
pebpo paszienseT o0TceK, CleAyeT PacCIUTHIBATE OTALILHO;

8) IUTACTHHKY, PacoONMKEHHYIO MeJHCIY CHCATHIM IOACOM M NPOAONBHEIM pebpoM, —

110 hopMyne
2
Ll +(L] <1, (54)
'97 3 o'cr.i rcr.l
476 R
rne ot = - 52 (55 )
Al 1 . }i Zl-z

of
(amecr A, = (m/tw) NR/E =ycnoBHas rubkocTs NIaCTHEKH BHICOTOH /1, );

%y, — CNERYET ONpPENeATE N0 Gopmyie (51) ¢ moncTanoBKOH pasMepoB NposepseMol
NIACTHHKH;

& —cnenyer onpegenarts mo dopmymne (52), MPHHEMAsA NPH 3TOM

2
o, = ( —i"—J ol +2,43c7
by

Y. = CleHyeT NpHHEMATE N0 TaOIHLE 6;

6) mracTHHKY, PACHONOMKEHHYIO MENTY DACTAHYTHIM NOSCOM H NMPOJOIBHEIM pebpoM,
- 1o hopmyne

az[l —2f1'—}_ 2
] hl'f T -
A= ] = (56)

3,43

Yt
-]
h‘,/

T,z — CIIEIYET ONpPEAEnTL oo dopmyne (51) ¢ noacTanoBKoM pasmepos
TPOBEPAEMO# NNACTHHKH,

Y. — cnegyer npuHAMATE 10 Tabmine 6.
7.5.6 B cTenKe, yKpeneHHON TOBKO TONEPEYHEIME PeGPaMH JKECTKOCTH, MTUPHHA

e  o,;= RIAL; (57
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HX BRICTYTAlOmeH yacTs b, goimkHa GBIT JUIM TaPHOIO CUMMETPUYHOTO pefpa He MeHee —

’;_«6+ 40 mm; Tommuna peGpa /» — He MeHee b, /12; paccTosHme MexULy pedGpaMy He TOIDKHO

OpEBBINATE 2her.

7.5.7 Ilpu yxpemneRMM CTCHKHM INONEPeYHEIMH pebpaMM H OZHHM  IapHEM
TOpOSONBEHEM pebpoM XKECTKOCTH MECTA PACIONOKEHUS ¥ MOMEHTE! MHEDIHH CEYEHHIT 3THX
pebep JOIDKAKI COOTBETCTRORATE TpeGoRanmsaM 7.5.6 1 dopMynam TaGmums 20.

Tabnuma 20
B, MomeHTh1 HHepuuK pelpa -
o nonepeyHoro TPOAGHHHOTO (/r) P
o (1A} Tpebyemoe Ip
MHHUMAJTEHOS MaKCHMaIBHOE

0,20 5-05al hy) sl hy 1,5he 2, Thy t3,
0,25 23hytl | (1,5-04alhy)drl ] hy 1,5hy 3, 8,5hy 12
0,30 1,She ), - -

Mpumevarue—Ilpa BpruucneHuN fy AAS DPOMEXCYTOUHBIX 3HAGCHHH iy / Ay IPHMEHASTCA

NinHelHaR HHTePNOAAILIHA.

IIpu pacnonoxeHn: NPOAONBHOTO H HONEPSYHBIX pelep HECTKOCTH ¢ ONHON CTOPOHE!
CTEHKH MOMEHTEI HHEPLMH CeYeHHH KaXIoro H3 HUX CIeXyeT BHIMMCIATE OTHOCHTEILHO OCH,
coBmagarowmei ¢ 6maxaitmeit K peGpy rpaHbio CTEHKH.

7.5.8 VYuactox cTenkE Galkn Hax ONODOif cleXyeT PaCCHHTHIBATE Ha yCTORIHMBOCTh
TIPH NEHTPATBEHOM CXNATHH M3 IIOCKOCTH OalKM Kak CTOHKY, HATPY>KEHHYIO OTIOPHOMH
peaKuHe.

[lpu ykpenneHMH cCreHKH GajKd ONOPHBIMH pebpaMHM JKECTKOCTH € IUHDHHON
peicTynatomeit sactu b (He Menee 0,55, by — mupHHa HWKHETO nosAca GanKu) B PacyeTHOE
cedeHHe 5TOH CTOHKH CNelyeT BKIIOWATR CEYCHHE ONOPHBIX pefep M IONOCH CTEHKH

wmupuAOH He Gonree 0,5 £, VE/ R ¢ xenoi cToporst pedpa.
Tommpesa OnopHOro pefpa XECTKOCTH , noMmxHa GEITh He Meree 3 b, VR/ E , rrie by

— IMIHPHHA BRICTYTIAKLIEH JacTH.

PacyeTHYI0 AJKHY CTOHKM CleAyeT NPHHHMATH PABHOH PAcHCTHOH BLICOTE CTEHKH
GankH her.

Huxaue Topus! OMOPHBIX pebep KECTKOCTH JO/UKHEI ORITE IUIOTHO NPHTHAHBI HIH
NPHUBAPEHE! K HIDKHEMY MoACY GANTKH W paccysTaHL! Ha BO3AEHCTBHE OMOPHOH peakiuH.

CmenKku Henmpansno CHCAMHIX, GHEUCHMPEHNO CHCAMBIX U  CHCAMO-UIZUDaCMBX
Inemenmos

759 Jina  NeATpaneHO CKAaTEIX IEMCHTOB YCMOBHYIO THOKOCTE CTEHKH
A, = (hg, /t, WR/E cnenyer OpEHAMATE He Oollee 3HaveHHH, ONpeneIseMBIX MO hopayIamM

Tabmuuer 21.
Ilpr npa3sHAaueHMH CeyYeHHA AYIEMeHTa no nNpeaeabHod rabkoctn  HanGosbimHe

- N
SHageHHs A, CUedyeT YMHOXATh Ha Ko3hHUHEHT R (& =7 ), Ho He Gonmee ueMm B 1,5
o

pasa. Ilpu aToM 3HaveHus A, CASHyeT IPHHEMATH He Gonee 5,3,
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Tabaupga 21
Haubosnsune 3HaueHHA Iw TIPH 3HAYEHHAX
Ceuenne aneMeHTa YOIOBHON rOKOCTH CTepKEA
A1 Azs
52

JlBytraBporoe 3.1

”E +3507
R
%6
H-o6pasHoe ’ E +507 35
R
2
E
R
37
E
VR

UlsennepHoe, Tpybyaroe
OPAMOYTONLHOE (Her — NS £ 507 2,5
Goneinei creHky)

Tpy6uaroe xkBagparHoe E 507 2,25

[Ipumeyanus
1 MpueeneHHee B TaGMHUE 21 DaHHbIE OTHOCATCH K CBAPHKIM B IPECCOBAHHBIM ITPOQMIAM.

2 TIpH BeIYHCIEHHH 1.“, NPOMEXXYTOTHBIE SHAYEHUA A onpememoTcs MHEeHHOR HHTEpNONALHeH

MEXIY SHAUEHHAMH NpH A=1uld=5

7.5.10 [{n# BHENEHTPEHHO CXKATBIX M CHKATO-H3rHGaeMBIX IEMEHTOR YCIIORHYIO

IOy
(=2

HauGoNmbINee CXUMAIMIECE HAIPAKEHAC y pACcHETHOH rPaHMIIBI CTEHKH, TPHHUMAEMOE

€O 3HAKOM «ILTOC» M BRMHCHeHHOE 6e3 yueTa koyDPHIMEHTOB Pe, @ey WM CQ; O —
COOTBETCTBYIOINEE HANPAKEHHE Y NPOTHBOMOJOKHON pAacdeTHOH IpaHMUbl CTEHKH) H
TPHEAMaTE He folee 3HAYEHNAI, ONpENeIIeMBIX TIPH:

a £0,5 -no7.5.9;
= R
A, 831 —(2a-1); (58)
a

a > 1 — no dopmyne
05<a <1 - nupelHol nuTepnONANHEH MEXTy 3HAYCHHAMY, BLIMACICHHLIME NIpPH
a=05nea =1

7.5.11 Tipu yrpenneHuu cTEHKH BHELEHTPEHHO CKATOTO UK CKATO-H3rHOaEMOTo
3MeMEHTa MNPONONLHEIM peOPOM JKECTKOCTH ¢ MOMEHTOM HMHEpUMH [y > 6her £,
PacoJIoKeHHBIM TIOCEPENHRE CTSHKH, Haubonee HAIrpyXEHHYIO HaCTh CTERKH MEXIY MOSCoM
H oceto pefpa cuesyeT paccMaTpHBATE KaK CAMOCTOATENRHYIO IUIACTHEKY U [IPOBEPATE
cornacHo TpeGoranuam 7.5.10,

HPOHO.TH:HHE pe6pa KECTKOCTH CNEAYET BKJIIOYATE B PACIETHEIE CEYCHHSA AIIEMEHTOB.

Ecnu ycToHunBocTE cTeHKH He obecligueHa, TO B DRCYET CNEAYST BROTHTH JBa
KpalfHHMX y4acTKa CTEHKH LHpHHOH 0o 0,6 f, +E/ R , cuMTas OT I'PaHHUI| PACHETHOM BEICOTEL

7.5.12 CTeHKH BHENEHTDEHHO CKATHIX BIIEMEHTOB CIUIOLOHOTO CeyeHMs (KOJIOHH,
CTOEK, ONOp H T.L.) HPH }.',, 2 2,5 enenyer yKpenmiTh MONEPEYREIMH peOpaMK XecTKOCTH,
PacTlONOXEHHEIME  HA DacCTOSHHH 2hg OHO OT JPYTOTO; Ha Ka3KAOM OTHPABOUHOM
aneMeHTe JOkHO GOBITh He MeHee nsyx peCep. IlpH HampumM npogonsHoro pebpa
pacCcTOsHME MEXAY MONEpeYHBEIMH pebpamu ClleoyeT YBEIHYHBATh, HO HE Gofee uem B 1,5
pasa.

rH6KOCTE CTEHKH A, CNEyeT OMPeNeNsTh B 3aBHCHMOCTH OT 3HAYEHMA o =
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MunuManbHple pasmepbl BHICTYNAIOIIEH YACTH MOHNEpeYHBIX pedep MECTKOCTH
ClleflyeT IpMHAMATD COrNacHo TpeboraHusaM 7.5.6.

Tloacnsie nucmbt 1 HOAKHU YEHMPARLIO CHEAMBIX, BHEUEHMPERNO CHCANBLX, CHCAMO-
UIzZUBAEMBIX U HIZUDAEMBIX IREMCHMNOB

7.5.13 PacucTRYW 1MpHREY CBeCa MOACHBIX JHCTOB (NI0N0K) Doy CACAYET IPHHUMATD
PaBHOM paccTOAHHMIO {CM. PHCYHOK 6):

B [IPECCOBAHHLIX, COCTaBHBIX H CBAPHBIX MeMeHTaX 6€3 MOACHDIX JIMCTOB — OT IPaHK
CTEHKH JI0 Kpas MOJIKH;

B QONTOBLIX 3NEMEHTAX C MOACHBIME JIMCTAMHM — OT Omukaiimedt pucku GoITOR 210
crOBOAHOTO Kpad JIHCTA.

IIpu Hamrunyu ByTa, 0Gpa3yIOIIETO CO CBECOM yron He MeHee 30°, pacueTHYIO LIMpHEHY
CBECH CTENYeT H3MEPATh SO Ha4ana ByTa (B Clydae BEIKPY)KKH— TPHHAMATE BIHCAHHBLH BYT).

7.5.14 B UEHTpaTLHO CXATRIX, BHEUEHTPEHHO CXKATHIX H  CXATO-HIruGaeMbix
JNMEMEHTAX 3HAYCHHE rubKOCTH CBeca TMOACHOTC NHCTa (TIOMNKH) If =(by! ) VE/R

CnenyeT NpUHUMATE He Oolee 3HadeHwii, yKasaHHBIX B Tabmuie 22 B 3aBHCHMOCTH OT
ycnosHoM rubkoct A u Tuna ceveHuii (by cnenyer NpUMHMMATh B COOTBETCTBHH C

7.5.13; t — TonImMHEA cBeca).
B ciyuae HemoHanpmxeHud NeMeHTa HauOonblume 3HadeHUA A, u3 Tabnuusr 22

K —
cnenyeT YBETHIHBATE B 1/—&5 pas, Ho He Oonee weM B 1,5 pasa, mpd 3ToM 3HadeHAA A,
a

HeoGx0TEMO NpHEUMATE He Oonee 1,3 (Pm — MeHBINEE U3 3HAYEHAN @, Pe, Qexy, CP,
N
HCIQUIB30BAHHOE MIPH MPOBEPKE YCTOHYHBOCTH CTEPKHS, O = i ).

7.5.15 B uiruGaempx 3meMeHTax HauOonbmryi0 rMOKOCTER CBECA HOSCHOIO JIHCTA
(nonkn) npeccoBaHHBIX H CBEPHBEIXK OaNnoOK ChexyeT HasHayaTh C YUYETOM MNpedelhHEBIX

pasMepOB CBECOB, NPUBEAEHHEIX B Tabnuue 22 ang A < 1.

Tabnupa 22
XapaKTepHcTHKA NOAKH HauGonuune sHaveHus A, nps mavenusx
(noscHoro nucra) ycrnoBHON rMGKOCTH CTEpXKHA
H CEHEHNA MNeMeNTa 1<l A=5
14
HeoxaMieHHas nomka Tr
E 0.8
AByTaBpa u Taspa R +507
Heoxatimnennan 66asman nosxa 15
HEPABHOMOJIONHOIO YTOKa, E +507 0,8
CTEHKA TABPA H NOJIKA WRe/LIepa R
4
HeokailimnenHas nonka ' =
E 0,7
PABHONONOYHBIX YTOAKOB 2 +507

NMpumevanue — Mpu suiuHCTeHnn A, TPOMexyTOUHbIE MHaveHHs A onpegensmorea

JMHHEHHOR HHTEPMOAALMEH MEXK Y IHAYSHHAMMN npH A=1ud =5
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B cnyuae AENOHANPSIKCHAS JAEMEHTA HANGOIBITYI0 rHOKOCTE CBECA TOACHOTO THCTA

’R
(TIOJIKH) CNEAYET YBEIMIHTE B ,/— pa3, Ho He Gonee vem B 1,5 pasa; ameck ¢ — Gonblnee u3
[¢2

JBYX 3HQUEHHI:
My Mx

= (59)

O=—— HIH 0=
oW

an »

7.5.16 Ilpu ycuneunn ¢BoGONHBIX CBeCOB yTommeHHAMH (OynnGamu) HauGombimee
suaucHue TMOxocTh ceeca 4,,= (ber /) VR/ E [bey — pacueTHas mupHHa CBECA IMOACHBIX
JHMCTOB HJIM IICNOK, M3MepAeMad OT LeHTpa YTOMINEHHA OO IPaHd NPHMBIKAIOMEH CTEHKH
(ronke) MM Ao Hayana ByTa (cM. 7.5.13)] cneayet onpegenarts no Gopmyie

Aok ., (60)
rae A, — Haubomnbllee 3HaYCHHE YCTORHOM rEGKOCTH cBeca IPH OTCYTCTBHE YTONICHUS,
IpHEEAMaeMoe 1o Tabmne 22;
k - xospdunuent, onpenensemeri no Tabmune 23 B 3aBucuMocTHOT A, , YK 4
w=D/1,
rae D - pasMep yTomOeHHS, NIPHHKMAeMbIH PaBHEIM THAMETpPY Kpyrioil Gyiab6kl; B
KBAADATHBIX H TPAIIELHEBHIHEIX YTONIEHUIX HOpMabHoro npodgung D — BEcoTa
yTONmeEHs npu mupise Gyns6sl He MeHee 1,5 D B TpanenHeBHARBIX (PHCYHOK 7)
u He Menee D — B NPAMOYTOIBHBIX YTOMIUEHUAX.

—1d

Pucynok 7 — Cxema yromuewns (Gyns6s1)

Tabanuna 23
_ 3HavenHe :oatbdmnuem_a k 8 popmyne (60)

Ceucnue A 7 v npu ruGxocth A , pasmok

1 5
035< 4, 0,60 2,5 1,06 1,35
3,0 1,24 1,69
Llsennep, 3,5 1,46 2,06
AByTaBp 0,75< 4, 0,90 2,5 1,04 1,28
3.0 1,20 1,59
35 1,40 1,94
035< Ij 20,60 2,5 1,06 1,17
v 3,0 1,24 1,47
;’;‘:"’ 3,5 1,46 1,67
; 0,75< 4, <0,90 2,5 1,04 1,13
kpectosoe 7= 3,0 1,20 135
3.5 1,40 1,67

NMpumcuanne - Koaphuumeds k zux npomMexyToHHEIX IHadeHHH l_, or 0,6 no 0.75 »
THOKOCTH /T or | 40 5 cieayer onpeaeants arneinol HETepnonsupeil.

7.5.17 Pacuer Ha yCTOHYMBOCTh 3aMKHYTHIX KPYTOBBIX LHIMHAPHYECKHX 000NOMEK
BpallEHHA, PABHOMEDHO CXATAIX TNapanieapHo ©OOpasyiolHM, CIENyeT BLINONHAT: NO
thopmyne

% <, (61)
acr.l ;v::
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IIe Oy — pacdeTHOE HANpUKEHHE B oGomouxe;

Ocr,1 — KPUTHUECKOE HalipsxeHHe, NpH r /¢ < 300 paHoe MeHBluemy u3 3HaueHuft wR
wm cEt/r,a mpr r/t>300 pasHoe cEi/r (3mech ¥ - paduyc CPENMHHON HOBEpPXHOCTH
0GoNoNKM; { — TOMUMHE 0G0M04KH),

3navenus ko3 PANMEHTOB ¥ H ¢ CNEAYET ONMPESIATH COOTBETCTBEHHO 10 Tabnuuam 24
u25.

Tabnuna 24
3HaucHHe KoagpuuneHr  mpur/¢
R, Himm* 0 25 50 75 100 125 150 200 250
R <140 1,00 0,98 0,88 0,79 0,72 0,65 0,59 045 1 0,39
R >280 1,00 0,94 0,78 0,67 0,57 0,49 0,42 0,29 -
NMpumevanue — 3HaueHnt koadpdurenton y npu 140 Hum? < R < 280 H/mm? u nia
OPOMEXYTOSHBIX 3BaYeHuA 7/ { cieflyer onpeacsaTh NuHelHol nHTepnonaunei.

TaGnuua 25

3uaqenwe r/t <50 100 150 200 250 500

Kospduuuent ¢ 0,30 0,22 0,20 0,18 0,16 0,12

HpamMeuanue — Jinst mpoMeKyTOUHRIX 3Hadenuit » /¢ koaduiumenTsl ¢ Crefyer
ONpeRensTh NTHHeAHOH HETepnoaaunei.

B cnyuae BHELCHTPEHHOTO CXATHA DapanneNbHo o6pasyiomHM HiM YHCToro Miruba B
JHAaMETPAITLHON MIIOCKOCTH NPH KacATeNbHEIX HAND/KECHUAX B MECTE HAHGONBINEN) MOMEHTA,
He npermmatomux  sHauenun 0,07 (¢/ r)*?, nanpsxenue ow, AOIKHO GBITH yBEMHUEHO
B (1,1-0,1 0 /&) pasa, 6, - HaumcHpUIEE HanpsokeHHE (PacTATHRAKOUINE
HaPSEKEHHs CUMTATE OTPHLATEIBHEIMH).

7.5.18 B xpyrnux Tpybax, pacCUMTRIBAEMBIX KaK CRATEIC HMIH CKATO-HIrubaeMeie
CTEPAHH To pasneny 7, Ipy  ycnosHoM rubkocts A = AJR/E 20,65, nomkao 6LITh

280
1+1400%
E

BBIMOJIHEHO yoNnoBHE 7 /1 S

Kpome 31010, yCTOHIMBOCTE CTEHOK TakuX TpyG Do/mkHa GHITE nposepeHa mo 7.5.17.
Pacuer na ycTolumpocTh cTeHok GeculoBHbX Tpy0 He Tpebyercd, ecmm r/{ He

npesbunaeT snaverwni 1,7VR/E ami 35.

8 PacuyerHble JJIMHBI H OIpeAedLHbIe THOKOCTH 3IEMEHTOB
AJIOMHHHEBLIX KOHCTPYKUHI

8.1 PacdeTHBIe AHHbI 3JIEMEHTOB NJIOCKHX (hepM H CBA3EH

8.1.1 PacuerHBle IMHE CKAaTBIX 3MEMEHTOB IUIOCKHX (epM M cpasell B HX
NNOCKOCTH lor U W3 IIOCKOCTH lgr1 (pucyHOK 8.3, 6, B, T), 32 HCKIMOYEHUEM 3MIEMEHTOB,
ykasaHHEIX B 8.1.2 u 8.1.3, cneqyer nprHUMATSH no Tabimue 26.
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a — TpeyrohsHas ¢o croffkamu; 6 — packacHad; B — TPEYFONEHAA €O IMNPEHTENAMH;

I'= NOypacKOCHAA TPeYrobHANA, A — NEPEKPECTHAA

Pucydox 8 — CXeMsI 411 onpegeneHus PacUeTHBIX J/IHH CHATRIX JEMEHTOB

{06o3Hauenus — cM. TabIHLy 26) pewetok depm

Tabnuua 26
PacgeTHble AMHEL Ly U L
OTOPHBIX | IpOMMX
HanpasieHue mpofoikHOro u3rnba NOACOB PACKOCOR H | NEMEHTOR
aneMeHTa depmel ONOPHBIX | PEHIETKH
CTOCK
| B anockocTH GepMB!
a) ana GepM, KpoMme YKa3aHHEIX B NI03Huuy 1,6; / l 0.8/
6) nh1a depm M3 ONWHOYHLIX YIONKOE B iepM ¢ ! / 0,91
TIPUKPEIIEHUEM 3TIEMEHTOR PELUETKH K NOACEM BIPHUTHIK
2 B HanpasneHHH, NepleHMKynspHOM K MIOCKOCTH GepMbl
(ua mockoeTH hepMir) Jy:
a) Juia depM, KpoMe YKa3aHHEIX B MO3HIMH 2.6 4 h I
6) nnz depM ¢ MPUKPEILTEHHEM 3CMEHTOB PEIIETKH K I h 0,9/
noscam BNPHTHIK
3 B mobom HanpaBnennu Iy = logy AN QepM H3 OIMHOUHBIX 0,85/ ! 0,85!

YIOAKOB NPH ONUHAKOBBLX PACCTORHHAX MEMOY TOUKAMH
3aKPEIUICHHA NTEMEHTOR B THIOCKOCTH M H3 MUIOCKOCTH (hepMEl

Obosnavenus, npunsmuie 8 mabauye 26 (em. pucynox 8):

{ = reoMeTpHYCCKAR ANHEA MeMeHTa (PACCTOAHHE Mexay ncHTpamy Gamkailurux yanop) B NOCKOCTH (EpMbI;
h — paccroanue MEXIY YNIGMH, 3AKPSNNCHHLIMHU OT CMEIEHNA W3 IIOCKOCTH (epMbl (oscamu depm. CrcHanEHEIMH
CRITINMH, HECTKUMH (LIHTAMH MOKPHITHHA, MPHKPENIEHHEIMH K ROSCY CBADHLIMM IIBAMH KNy GONTAMH H T.11.).

8.1.2 PacuetHrle MUMHE /o U ly; BepxHero nosca GepMel (Hepa3pe3HOro CTEPIKHI)
MOCTCAHEOrO CCUCHHA ¢ PAIHYMHBIMA CXKAMAIOMMMHA HIH PACTATHBAIOIMAMH YCHIIMAMH Ha

y4JacTkax (MHCIO Y9YacTKOB DaBHOM MIMHBI K 2 2) B IPeANONOXESHHH

UISPHHPHOTO

conpmkeHUA (PUCYHOK 9,a) SMIEMEHTOR pemeTKy H CBA3El, OMpEeaeIUIOT Mo (popMynaM:

B IIIOCKOCTH N05iCa EPMBI

Ly = (0,170 +0,83) 1 > 0,81,

(62)

TZe 4 — OTHOLICHHE YCHIIMA, COCCTHETO ¢ MAKCHMAIEHBIM, K MAKCAMAILHOMY YCHIIHIO B

niaHensx (epmer, npu 3ToM 1 > a > —(,55;
H3 IIOCKOCTH nosica epMul

Ly ={0,75+ 0,25 [BA( -1} =05
roe f — oTHOLIEHUE CYyMMBI YCH/IHIE Ha BCeX YJacTKaxX (PacCMATPHBACMOMN JTHHEI MEXCTY
TOYKAMM 3aKPEILIEHUA N0ACA U3 MNOCKOCTH), KPOME MaKCHEMANTbHOTO,

(63)
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K MAKCHMATLHOMY YCHIMIO; 1pu 3ToM (x— 1) > 2> —0.5. Tlpn sEraucnenny
napaMetpa f B opMyinie (63) pacTsrupaolnye YCHINA B CTEMKHAX HEOOX0XHUMO
NPHHAMATH CO 3HAKOM «MHHYC».

Pacyernrie mmHel ly © lys BETBM CKRO3HOH KONOHHBE IIOCTOAHHOTO CEYEHHS
(Hepa3pesHOTo CTEPXHA) C PasiHIHEIMH COKMMAIOINMMY YCHAMSMH Ha Y4YacTKaX (MHCIO
YJacTKOB pPaBHOH JIMHBI K = 2) ¢ TPAHHYHBIMH YCIOBHSMH, KOTHA OUMH KOHEl| CTEPXKAA
(HrKHHH) XecTkO 3aKpemsieH, a Apyrod — IMApHHPIIO ONEPT B IUIOCKOCTH PEUIETKH IPH
IMIAapHHPHOM KPEIUIEHHH K HEMY 3MEMEHTOB pelneTKM (pHCYHOX 9,6), BRUHCIMOTCA IO
dbopmynam:

B IIIOCKOCTH BETBH
I, =14/036+0,59a 20,6/, (64)

T/le @ — OTHOIMEHHE YCHINA, COCSIHETO C MAKCHMAJILHBIM, K MAKCHMATEHOMY YCHIMIO B
MECTe 3aJIeAKH; NpH o1oM | > a > 0;

a 6
1 jﬂ
gl
'ﬁ‘ =
I-1 T iNz
AU ~
a.n.diepm / N, =N

"
)

| enden |

& = noAc QepMbl; 6 — BETEE KONOHHB
PucyHok 9 — CxeME! i onpeaencHns pacueTHoH AJIMHEE 3NEMEHTOB

H3 TIOCKOCTH BETBH
ey = (0.6 + 0.54/3)2—' 20,5/, (65)

rae ff — OTHOMEHHe CyMMB] YCHIINE HA BCEX Y4ACTKAX, KPOME MaKCHMANEHOTO, K
MaKCHMATEHOMY YCHITHIO B MeCTe 3alelKe; IpH atoM (K —1)> > 0.

B oboux cmy=gasx / — pmimva ydacrka (M. pucynkd 8 u 9); /| — paccrosHue Mexay
TOYKaMH CBA3eH U3 NMNOCKOCTH cTepxHA (CM. PHCYHOK 9), M pacueT Ha YCTOHYHMBOCTH
CHeAYCT BRIIONHATE HA MAKCHUMAIIEHOE YCHITHE.

8.1.3 Pacuernrie mmuHS! ler1  (IpH AONYIUEHHH, YTO OHH HE 3aBUCHT OT COOTHOLICHHAA
YCHIHiL) MEMEHTOB IEPEKPECTHOM PeIeTKH, CKPENIEHHBIX MexXay co6oii (cM. pucyHoKk 8,1),
cnegyer NpUHEMATh o Tabmiue 27.
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Tabnuua 27
Pacueras AauHa ly; N2 NNOCKOCTH diepMbl
KoHcTpykmas yana nepeceueHns
ngeuemyinpu:g:m (CBAH) NPK_ MOLISPIKUBAIOILEM IMEMEHTE
pacTAHyTOM | HepaloTaiomem | CATOM
O6a 3/1eMeHTa He MPEpHIBAIOTCS i 0,7, h
TMonnepiupalowyii 31EMEHT NpepLIBAETCA H
niepexpeiBacTcs PacOHKOM:
paccMaTpHBAEMEIH 3NeMeHT He NpephbiBaeTca 0,71 I 1,41,
PacCMaTPHBAEMBIH 3IEMEHT NpepriBasTca 0.7 . -
W nepekpeiraeTcs hacouxoi ’
Obosnavenus, npunameie @ mabnuye 27 (cm. pucynox 8,0
[ — paccTosHUE OT NEHTPa y3na depMsl (CBA3IK) N0 TOUKH NEPECEUSHNS INEMEHTOB;
1 — IONHAA reOMEeTPHIECKad ATHHA SMEMEHTA.

8.1.4 Panuycel uHepuuM | cedeHMH AIEMEHTOB W3 OMAHOYHEIX YrONKOB MPH
ONpe/IENCHAN HOKOCTH  CeNyeT IPHHEMATD;

OpH pacvueTHOH ANMMHE snmemeHTa He MeHee 0,85 / (/ — paccTosHMe Mexay LeHTpaMH
Gnmxalf i yINnoR) ~ MEHEMAIEHBIME ( | = imi);

B OCTAILHBIX CIYYasX — OTHOCHMTENEHO OCH YTOJIKa, MEepNeHIHKYNIpHOR K ILIOCKOCTH
depMBl WM MapammencHOM e (f = i WM i = i, B 3aBHCHMOCTH OT HaIpaBIEHHA
IPOJONEHOrO Haraba).

8.2 PacyerHbIE JTHHEI 31EMEHTOB MPOCTPAHCTBEHHbIX PEIIETYATEIX
KOHCTPYKLHH

8.2.1 PacyeTHble NIMHEEL [y H PaIHyCEl MHEPUHK cedeHRH | CKaThIX, pacTAHYTHIX H
HEHarpyKeHHEIX JIEMEHTOR POCTPAHCTBEHHEIX KOHCTPYKIHil (pHCYHOK 10) M3 OnHMHOYHBIX
YTONKOB IIPH ONPEACACHAN THOKOCTH ClEAyeT NPHMHAMATE N0 Tabauuam 28, 29 u 30.

a)

a, 6, B — € COBMELUSHHEIMH B CMEOXHRIX MPaHAX Y3JIAMHY, [, A = C HE COBMCILICHHBIMK B
CMEKHBIX FPAHAX Y3NAMH, € — C MACTHMHO COBMEIIEHHBIMK B CMEXXHBIX TPAHIX y3NaMHi

Pucynox 10 — CXeMbl IpOCTPAHCTBEHHEIX PEIIETHATIX KOHCTPYKLUHE

8.2.2 /o onpeneneHHd pacHeTHbIX [IMH PACKOCOB Io pHCYHKY 10,8, mOpH
IOpHKpenieHAH HX Oe3 (acoHOK K PACHOpKe M NMOACY CBapDHBIMM MBamu mmm GonTamu (He
MeHee [BYX), PACTIONOKEHHEIMH BIO/Ib PacKoca, 3HaYeHHe Ko3hdrIMeHTa pacueTHOH IIWHB]
Md CIERYeT IPHHMMATE 1o cTpoke Tabmuust 30 mpw snavennn # «He 6oxee 2». B ciyqae
NPHKPEINIEHHS HX KOHUOR OOHHM OCONTOM 3HAYEHHE My CHEAYET [PMHHMATH 0
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crpoke tabmuaner 30 «Ogaum Gontom Ge3 (acoHKM», & NPH BRIIMCNCHHH 3HAYCHUA /o 110
Tabnune 28 BMecTo 4y cnemyer mprEEMATH 0,5(1 + 14).

8.2.3 PacueTHpie AMHHEL l; ¥ PAAKYCHI HHEPUHH / 3NIEMEHTOB M3 TPY0 HMAM I1apHBIX
YTONKOB CICAYET NDHHHMATh COrnacHo TpeborakiwmM 6.1.1 —6.1.3.

8.2.4 PacvyerHsle ANMMHBI CXHATHIX BAEMEHTOB IPOCTPAHCTREHHBIX PEINETYATBIX
KOHCTDPYKIHH ONpeseaoT U3 pacyera C HCNOJb30BaHHeM cepTHOHLUHPOBARHBIX
BEIYHCIHATENbHBIX KOMIUICKCOR (B TPEAMONOXEHMH YHpYroi paboThl amoOMHHMR H
HeneOpMUPOBAHHONK CXEMEI).

Ta6numa 28
DNEMEHTEL MPOCTPAHCTAEHHEIX Comarite :ng;’;ﬁfm“"m PacTaHyThIe ANEMEHTEL
KOHCTRYRUHI I 7 Iy 7

Tlosca no pucyHxy:

109&6:5 ,m imm Im imm

| 0,!‘,11 0,73’», fmun 0,73 lm imm

10,e 0,641 imin 0,641, b
PAackoChl MO pUCYHKY:

1 0,3,}1 Nldp Imin s ( Idl) dam (fx)

i 0,6,3,]’ & 7 Id dnsint Id l'mm
Pacnopkn no pucyHKy:

10,6, 0,80/ Iimin . -

10,8 0,731 duine

Obasuavenun, npunamete ¢ mabiauye 28 (cm. pucynox 10):
la: = ycnosyag gnmana, OpHkMMacman no Tabnnue 29;
4~ %03 druumeHy pacucTHON ARHHB! packoca, NPUHHMACMER N0 TaGanue 30.
NMpumedanun

1 Pacxoch! no pucynky 10,4, 4 B TONKAX MCPCCEMEHHA AODKHE GLITE CKPENACHE! MeXAY coGoi.

2 3uavcHuc ly AR PACTIOPOK NO Prcyliky 10 NPHBEACHO ANA PRBHOMONOYHLX YFONKOB.

3 B ckofKax npHeeseHs! SHAHCHUST fr Wi ANR PACKQCOD H3 SLNOCKOCTH PAHM KOHCTPYRUMA.

Tabnumoma 29

YcnoBHas AnuHa packoca e npu

KoHcTpykuHa yana nepecedenus NORNE[IKABAIOMEM IEMEHTC
JIEMCHTOR PEIETKH PacTAHYTOM ucpafoTaioltiem CKATOM
Q6a crepiiHs He NPEPLIBAIOTCA Ly 1,3l 0.8/

[Tonnepkupatomuit 2NEMEHT NPEPLIBALTCA X
nepexpbiBasTCa (acoHkol; paccMaTpuBaeMuli
3NIEMEHT He NPEPHIBAETCR — B KOHCTPYKLFIX

TIO PHCYHKY:
10,a 1,34y 1,6 Ly Lit
10,n (1,75 - 0, 15n)ls (1,9=0.1n)i4 Lt
V3ien nepecedCHMR OGMEHTOB  3aKpeIUIEH  OT la Ly {y
CMEIIEHNA W3 MIOCKOCTH rpamu (muadparmoit
T.1.)
Oboanguenue, npunamoe ¢ mabauye 29 (cm. pucynox 10);
1™ Jumin bt/ {Tmin Im).
A€ lnmin M limin — HAMMEHEUIME MOMCHTEI HHEPLMH CCYEHUT COOTHETCTBEHHD MOACA M pacKoCE

MpuMmetawue - [Ipy n<1 w n>3 B dopmynax TabnuuL creayeT NPUHUMAETE COOTBETCTBEHHO 7 = |
un=3
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Ta6bnuna 30
Tpukpennenne packoce 3uauenne 3navennc gur npH L/ imin, PaBHOM
K noAcanm n He ¢B. 60 go 160 | cB. 160
Gonee
60
ChapHeIMH I0BAME, GONTAMH HIH Jo2 1,14 0,54+36 imin/ 1 0,765
3ainenKaMi (He menee OBYX), Cun. 6 1,04 0,54+428,8 imin/ { 0,740
ACMONOKEHHEIMHY  BROJIb PacKoca
Mpwn ;no6six -
OanmiM Gontom Ge3 acouku AHAMEHHAX i,t2 0,64+28.8 imin/ / 0,820
06 HILR, NP & matauye 30:
n - no tanuue 29;
{ — nmana. npukkMacMas pasHol: fs— i packocos no pucykky 10,6.a.rve; i no TaGmuue 29 ~ ang
packocoa no pucytky 10.a, o
Mpumenwanus
I 3navchuc iy npu 2 S n <6 coenyer onpeacasTh AYHeRHORA mTepRonALKeH.
2 TIpy npUKpETEHMH OZHONO KOHLA packoca k noscy Gc3 dacoHok ceapkoit K GOATaMu, a BTOpOro
xoHNa — ycpes $acoHky kodddwumenT pacueTHON MIMHL packoca CAGAYEY npuimMaTh pasHbiv 0.5(1 + )
npu npuKpencul oGonX KOHNOE packocon vepe? hacouxn ~ g™ 1.0,

8.3 PacdeTHrI¢ AIHBLI KOJOHH (CTOEK)

8.3.1 Pacuerntle AMMHEL Jf KOJIOHH (CTOEK) IOCTOSHHOTO CEUEHHS CIEAYET
BBIIHCIATE 00 GOopMyne

ly=pl, (66)

roe / — ANWHA KOJIOHHEL, ee OTAENBHOTO YYacTKa WK BHICOTA 3TAXA.

KoadbduumerTs pacueTHO# AMUHEL 4 KOJIOHH (CTOEK) HOCTOSHHOIO CEYEHHS CNEAyeT
ONpERENATE B 3aBECHMOCTH OT YCNOBHIf 3aKpelsieHHs HX KOHLIOB ¥ BHAa Harpysku. Jma
HEKOTODBIX CNy4acB 3aKpell/ICHHY KOHLOB M BH/& HATPY3KH 3HAUEHMA 4 TpHBENEHH B
Tabnune 31.

Tabnwua 31

Cxema
3aKpen-
Netinn
KONOHHLI
(cToitku)
W B
HArpPY3IKH

7! 1,0 0,7 0.5 2,0 1,0 2,0 0,725 1,12

8.3.2 KosbduuueHTH pacueTHOM ANMHEI [ KONOHH IIOCTOSHHOIO CEYeHUs B
MIIOCKOCTH OJHOJTRXKHBIX pPaM IPH XECTKOM KpEIIEeHMH pHrene# X KOJAOHHAM M IIpH
OJMHAKOBOM HAIDY:KCHMH BEDXHHX Y3JI0B, PAaclONOXEHHBIX B OJHOM YDOBHE, CNEXyeT
onpenenATe 1o popMynaM tabmne 32,

[Ipr IDapHMpHOM KpeIUleHMd purened K konoHHaM B ¢opmyne (68) cnegyer
TIpUHEMATE 7 = (),

8.3.3 PacueTHyI0 IIHHY KOJOHH DaM B HANDPABICHMH BAOIL 3JaHW4 (M3 ILTOCKOCTH
pambI) clejlyeT NPHEHMATh PaBHON PACCTOSHHIO MEXKAY TOYKAMH, 34KPEIUICHHBIMH OT
CMEIMERHA 3 IIOCKOCTH PaMBI (OMOpaMM KONIOHH, TTOAKPEHOBSIX HAN0K H HOACTPONMALHEIX
thepM, yanamu KpenneHus cBszell B pureneii v r.0.),
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PacueTHY10 AIHHY CNeAyeT ONpEeneiaTE Ha OCHOBE PACUCTHON CXEMEL, YUHMTHIBAKOLUCH
(paxTHYeCKHEe YCNOBAA 3aKpEN/ICHHs KOHIOB KOIOHH.

Tabnuma 32
Cxema pamel TTapamerpht Koa¢puument
p n pacHeTHO! LTHHR
N N
L Il
L i —

A, 4

0,38
N, Ny (N p=0 =2J1+-’— 67
Il] N Iﬂ \ k(n] + nz) ‘ # n ( )

L Lﬂ
k+1
gll’grﬁ k=2

N

1, lelc
4 Ll « 11l n+056
T p=e | o
N NN '
L L k(”l +”z).
IEIEE T
b 74 llz7l:/-' k>2

Obosnavenus. npunsmoie 8 mabauye 32;
Is1, lo— MOMEHTD! HNEPIH CeueHuA PHTeNel, RPUMEIRAIOWMX K REPXHEMY KOHLY TTpanepREMOH
KONIOHHEL;
le. l:— CODTBETCTACHHD MOMEHT MNEPUWH CEMCHNR H ANIKHA NPOBEPAEMOH KONOHHE;
1y 11, iz = mponeTsI paME;
& — 4Mcna PONETOE;
—_ I.vllc _ I.rllc
n] _————— 2 =
n 1l
MpuMevanne - [ina xpaitnelt konoHHk crOGOAKON MIOTONPOICTHOR PEME! KOIPIULIHEHT Y
chenyeT ONPEACAATE NPH IHATECHHAX P W 1 KAK ANIS KONOHI ORHQIPOJISTHOH PAMEL

i P — OTHOCHTENEHAH HECTKOCTE HIDKHUX y3/108

8.4 IlpenensHule THGKOCTH 2IEMENTOB

8.4.1 I'nbkocTH 31eMEHTOB A = [y / i He JOMKHBI NPEBRINATE NMPENeTbHEIX 3HAYCHHI
A u, IPMBEICHERIX B Tabmune 33 1 cxaThIX 2TeMEHTOB U B Tabnuue 34 — I pacTAHYTRIX.
IIpm 3TOM rEOKOCTH PACTAHYTHIX IMEMEHTOB MPOREPAIOT TOMBKO B BEPTHKANBLHOM MIOCKOCTH,
Tabnuma 33

ST — IMpesennnas rHOKOCTH
CHKBTAIX ICMEKTOB A«
| Tosca, onopHhie packocs! # CTONKH, NEpeialolye ONOPHRIE PEAKIMIA 100
2 ITpoune ymeMeHTH GepM
3 Kononses sropoctenesHele (CTolixn gaxeepka, Gonapeit ¥ T.IL), MEMEHTRI 120
PEIUETKH KOJIOHH 120
4 DneMENTRI CBA3EH, A TAKKE CTEPRHH, CYKAIEHE JLTH YMEHBIIEHHA PACHETHOH
JUTMHBI CHXATHIX CTEPKHEH, B OPYrHe HEHATpYREHHLI® HISMEHTH! 150
5 DieMeHTR! OrpaEAad MK KOHCTPYKUMIT;
CHMMETPHUYHO HATPYXKEHHEIE 100
HECMMMETPHYHC HarpyXeHHLIe (xpaliHue i YINOBLIE CTOHKH BHTpaKeR W T.4.) 70
[Ipumewaawne — [puacaeHssle B TabnHue 33 JaHHEIC OTHOCATEA K 3NCMCHTEM C CEHCHHAME,
CHMMETPHHHBIMH OTHOCHTEABHO AelcTsuna cun. TIPH CeMEHHAX, HECHMMCETPHYHEIX OTHOCHTENSLHO ACHCTANA Chul,
NpeaensKyo rufkocTn HAATEKHT yMekbinaTs Ha 30 6.
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Tabnumoa 34
Y TR r— Mpenensuan rH6KoOCTE
PACTRHYTSIX HEMEHTOR 4 »
1 T10Aca ¥ ONOPHLIC PACKOCE NAOCKUX BepM 300
2 Tpouue 3MeMeHTE! Gepm 300
3 ChgaH (KPOMe NEMEHTOB, ROAREPTAIOIIMXCA HPEARADHTENLHOMY HATHKCHHIO) 300

8.4.2 Ilpu npoBepke ruOKOCTHM pACTAHYTHIX CTepXHeH mepexpecTHOH pemmeTkn uz
OOHHOYHBIX YrONKOB pamHycC HHEPIHH CleayeT NMPHHEMATE OTHOCHTEIBHO OCH,
napannencHoi monke yronka. CTepkHH NepeKpecTHOR PeITeTKH B MeCTe NepeceycHus
JOIDKHET ORITH CKpENNEHBI Mexry cofoif.

8.4.3 Inx pacTAHYTEIX PACKOCOB CTPOMRIBHEX BepM C HE3HAYATENIBHEIMA YCHIHAMH, B
KOTOPBIX NpH HeOIarompyUATHOM pAaCIONOKEHAY HAIPY3KH MOXET H3IMEHSTHCH 3HAK
yCHIMS, TNpEAENEHYI0 IHOKOCTE OPHHMMAIOT KaK U8 CKATRIX JMEMEHTOB, IPH 3TOM
COCMHUTEIBHBIE MPOKIANKH CHEAyeT YCTAHABIMBATD HE peske deM uepes 40i.

9 Pacuer 3ieMEHTOB KOHCTPYKUMiA ¢ NpEMeHEeHHEM TOHKOJHCTOBOr0

AMIOMHHEA
TonxomicToBoit  amoMuHHI CIefyeT MpHMEHATE B KAYeCTBE 3JIEMEHTOR
OrPXAAIONINX M HECYLIMX KOHCTPYKUHH:

a) MmeM6pan;

6) INOCKUX JMCTOB, YKpEIeHHEX pefpaMH Ui cHeNMANLHON MTaMIOBKOM;

B) IUTOCKEX JIACTOR M JICHT, IPEARAPHTEIHO HANPMKECHHBIX KaK B OHOM, Tak H B JABYX
HAIpaBJICHAAX,

r) To()pUPOBAHKBIX IMCTOB 63 YKPEIUTEHUH HTH CO CIENHATBHBIME YKPEILICHAHAMM.

9.1 SuemenTol, paGoTarmAe Ha CKaTHe B H3THD

9.1.]1 Ilpu pacueTe Ha MPOYHOCTR CHATOrO B OZHOM HANDABNEHHH IUIOCKOro HHMCTA,
IAPHUPHO OMEPTOro mo KOHTYpY (prcyHOK 11), B paGouyio maoImagb cieAyeT BKIOYATEH
9aCTE JIHCTA PA3MEPOM 2¢, onpenensieMeiM 1o dopuyne

E
=116t |—, 69
¢ tJR (69)

L
H

rge ! — TONUMHA JIUCTA.

1

1=1
i Q f_;T

u'h

b
1T

b - nonxan WIMPHHA CeueRms; ¢ — paboyas MHPAHA CETCHUA

Pucynox |1 — Pacuernas cxema CIKATOrO TOHKONHCTOBOTO SleMEHTA
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9.1.2 Ilpu pacdere TOHKOMMCTOBLIX KOHCTPYKIMI, YCHIEHHBIX NpPOJCIGHEIMH
peGpaMH, B KOTOPEIX THCT IOABEPXEH AEHCTBUIO NPOJONEHOR B [ONEpevHOH HAarpy3oK, B
pabouyro miomans pebep cregyeT BKIIOYATH MACTh JIMCTa pasMepoMm ¢ (picyHok 12),
onpenengeMeM oo Gopmyne (69).

al b 6 ¢ ¢

Pe6po metTkOCTH / PeSipa wecTroct

a— riockuit mHet; 6— rod)pHpoBAHHLIN THCT
Pucynok 12 — PacueTnas ¢cxemMa TOHKONUCTOBBIX KOHCTPYKUHHE, YCHICHHEIX
npoaonbHeIMK peGpamu
9.1.3 Tlpu pacuetre Ha IPOYHOCTE JMCTOR ¢ BOJHHCTBIMHM M TPanCUHSBUIHLIMH
rodpaMy, MAPHHPHO OMEPTHIX MO KOHTYPY M CKUMAeMBIX B HalpasneHud rodpos, npd

a
OTHOUICHUK 323 (prcyHok 13,a) B pabovyio miomanme ChemyeT BKMKYATH HacTh JIMCTA

pasMepoM 2¢:
X
¢ =104 Jﬁ(‘/nxpy +D,). (70)
K EP d G I,
rae D,=EL; S ;. D, =w,+280, p la
e De= B D) (e wI ke T

smech K, d — COOTBETCTREHHO LIAr B [UTHHA [10 TIePUMETPY OMHOH MOMYBOIHE! (DHCYHOK 14);
fy) ~ MOMEHT HHEPIMH ORHOIf ROJIHE;
v = (.3 — xoapduunenT DonepedHoH nedopManHy;
G — MOIyJIb CABHTA.
al = o

)

) q
&) ebpo mecTkocTh

i i —" - 4 (2]
P a i -
—=F > A

— =
a a | a |

a— Ge3 nonepeyHLX pebep xecTrocTH: § — ¢ nonepeuHEIMy peGpamH KeCTKOCTH

PucyHor 13 — Pacuernas cxema cxaroro roppHpoBaHHOro MHCTA

al a
—— - 'Q =
1y 3
K K K
o) s
! I =
K K K

a~ TpanemMesnIHLIA rotp; 6 — BonHKcTHE rodp
Prcysok 14 — [eomeTpH4eckue napameTpbl And rogpa
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a
Korna orHomenne 7 < 3 uM ro¢pHpPOBAHHBI [HCT pa3ieNAeTca NOMEPEHEIMH
peCpaMH, IMerOIHME MOMeHT HHepMA [s (oM. 9.1.4), Ha pax Sueek ¢ COOTHOLICHAEM

a
CTOPOH A <3 (eM. pucynok 13, 6), 3Ha9eHHe ¢ CHEAYET BLIMHCIATH 00 (GopMyne

K b a’
6'=0.74\/E(DJG—Z+ZD”+D)’ b—z] . (71)
B ¢opmyne (71) obosnageHns Te xe, 910 B dopmyne (70); 3nadenus a u b cnemyer
NPUHUMATE TI0 PUCYHKY 13,
Ipu Hanmuem npomonbisx pebep (pucyHox 15) B pabouyio mnomaze creayer

BKJIIOYATE IIOMANAL 3THX pedep M 9acTh IMCTA pasMEPOM ¢ B KaXAYIO CTOPOHY OT pedpa.
=1

b, b b &5 b b
T e, ele, epre. e
AR
S
12 [ 1 2
1 1
T f |

| — mpozaonsHkie pebpa; 2 — nonepeunsie pebpa
Preyrox |5 — Cxema MIMTH H3 ro(pUpOBAHHOIO JIMCTA C NPOOILHBIMH H
nonepe4HsIMu pebpaMn

9.1.4 Ilpn pacuere no dopMyne (40) MOMEHT HHEPIUMH NONEPEYHBIX pebep KeCTKOCTH
He JOMKEH OBITE MEHBLIE BETHIHHEL
1b*
I 2—=2—, 7
2 72)
Ec rodpHpoBaHHEI JHCT W nomepedHmie pefpa MMEIOT PpasIHYHEE MOAYIH
YHPYrOCTH, TO

Db’
[, >—5—,
' 4Ea’
rae E; — mMomyms ynpyrocta Marepraina peGpa,
Obo3nauenus B popmynax (72) u (73) Te xe, gro B Gopmyne (70).
B cnydae, ecnu 3HadeHns J; MeHbLe yKasaHHEBIX B dopmynax (72) u (73) Benmumn, To
3HA9EHHE ¢ HOACTATHIBaeTCA o dopmyne (70).
Ipu 3TOM 3savenne [, cnenyeT HpMHUMATE
_K E° L EL
Yod120-u) a
9.1.5 IojpupopaHnsii IHCT, He HMEIOMHUE YCHUAHBAOIMX pebep, npH neiicTeHM
nonepedHOl HArpy3KH CleAyeT paccYHTHIBATE Ha W3THG no dopmynamM (17) u (18) rak Ganky.
Jing mHcTOB ¢ TpaneuMeBHAHEIM ro)poM pasMEp CRATRIX MOJNOK, BKIIOGAEMEIX B
pacyerHoe cedeHMe, CICAyeT onpelensts no gopmyne (69). Ilpn sToM B dopmynax (17) u
(18) Wy n I cnemyer BRMHCIATE InH pabovei NIOmMamd CeYEeHHA.
9.1.6 IlIporu6 f croGoako omepThIX TOQPPHPOBAHHBIXK JMCTOR NpPH u3rule chaexyer
BRIUHCTATH 10 (opMyne

3

f=af, (74)
rae & — x02¢GUIHEAT, YIATHBAIOLMEA yBeINIeHHe Mporuba BcieAcTBAE AehOpMAIHu
NONEPETHOr0 CEYEHHA rogpAPORAHHOTO IUCTA NOA HATPY3KOH M IPUHUMAaeMbIi:
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Js BOMTHACTBIX MHCTOB H JIHCTA C TPANCUHEBAARBIM To(POM C IIPHKICCHHEIM
JKECTKHM YTEIUTHTENEM (THNA IEHOMIACTA) PAaBHbIM 1; JUIA TpalenmeBHAHEIX —
o Tabnune 35;

Jo— nporrG ropupopasHoro nucra, padoTarowmerc kak Ganka, Ipy BEIYMHCICHHH
Kortoporo Iy npuruMaerca cormacao 9.1.5.

Ta6bnmua 35
Ornowenye 3nauenne (X npw yrae xaknona Goxonsix rpancii rodps, rpan
bla a5 60 75 90
22,0 1,10 1,14 1,20 1,30
1,5 1,15 1,20 1,30 1,40
1,0 1,20 125 1,35 1,45
0,5 1,25 1,30 1,40 1,50
08¢ , np 8 mabauye 35:
b — pasmep HaknoHIOH TPAHI;
g — paIMep Carot ropHIOHTATRROK rpaHy (cM. pucyHoK {4).
fipumegsanue - 3nauennn & AN NpoMexyTovkbix otuomenul b/a cnepyer
ONPEeACNSTE NuKeiioH HHTepRoMAUHeH,

9.1.7 HWaruGaeMmble TOHKOMMCTOBEIE KOHCTPYKOMM C roQpHpOBAHHEM JIHCTOM,
YCHIIEHHbIM TIPONONGHEIMH peGPaMH, CHEHyeT PacCIMTHIBATE HA NPOYHOCTE M mpornb c
YIEeTOM BKIOHEHHA B paboTy pebep M YacTH JHCTA Pa3MEPOM € B KaXAYIO CTOPOHY OT
pebpa (oM. pucysok 12.,6), ompefenseMeM no dgopMyne (70) He3aBHCHMO OT HAnHTHS
ToTiepeyHEIX pebep.

9.1.8 Tlpu pacuere CXaTo-u3rHGaeMbIX H DPACTAHYTO-M3rMOaeMBIX rO(GpPHPOBAHHBIX
IHCTOB € TpaneiueBuzZEEM roGpoM (OCIIHBOK TpeXCHOWHEIX mNaHenel ¢ 3aKiagHBEIM
YTEnMTeNneM) HA IPOTHOCTL NpH ofecmedeHmnu coBMecTHoi paGothl obmMBOK M
OpoXonLHerx pefep, KpoMe MOMEHTOR MHEPIHH MO(PUPOBARHBIX TACTOB OTHOCHTENBHO HX
HEHTpaNIbHBIX OceH, ClegyeT YIATHBATE MOMCHT HMHEpPUMH CEYeHHs, B KOTODOS BXOZAT
nponomeHEIE pebpa H yacTs 0OILUBOK pasMEpoM ¢, MM (pHCYHOK 16):

c=47+4302 335l (75)
a 10

b
Ti¢ ~ — OTHOMCHHE WHPHHE! MAHEIH K WATY DONepevHEX pefep;
a

El, — XecTKkocTh ropa OTHOCHTEIILHO €10 HEHTPaNLHOR OcH, A¢ICHHAs Ha WIHEY IO
neprmeTpy, xH - M.

Pucynok 16 — CeueHne Tpexcnoiinoit naHeny

9.1.9 MecTHyI0 YCTOHYHROCTD CIKAThIX FOPHIOHTANLHBIX TPaHEH H3rUGAEMBIX JIMCTOB C
TpaneUMerHaEEIM rodpoM (CM. pHCYROK 14,a) ClleayeT npoBepATs C YHYETOM YIPYroro
3ameMIEHHS IPOAOJBHBIX KPOMOK 10 opmyne

1 2
ask,wg’E(;), (76)

Ilie O — CKHMAOLIEE HaNpsDKEHHA B I'PaHH OT BREINHE! HArpy3KH;
kioc = k03¢ bHIMenT, MPEHAMAEMBLE N0 TabmuLE 36,
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&~ kostdrmmenT, npunuMaemsiit no Tabmuue 37.

Ta6bauna 36

OnHowenKe ﬁ 0.4 0.5 0,6 0,7 0.8 0.9 1.0 1.1 12 14
a

Koadduument 4o § 522 | 5,15 | 510 | 5,05 [ 500 | 495 | 488 | 4,84 | 4,80 | 4,72
08 i, np & mab, 36:
b = paamep HAITIOHHOM rpank;

|__¢@ — pasmep ¢KaTol ropu3oHTaNbHON rpaty (oM. PHCYHOK 14).

TaGanuna 37
Otometie % 07 | 08 1,0 1,2 14 16 18 | 20 | 25 | 30
KoadpduuuenT ;‘ 1,00 | 0,86 | 0,76 | 0,67 | 0,61 | 0,56 | 0,52 | 048 | 0,41 | 0,35

MpuMeyanuc - Hanpaxerne O CHGAYET ONPEACAATE B 3ABHCHMOCTH OT HANDAXCIHOTO COCTORHHA 10
dopmynam (76)~(79) npu & = 1.

9.1.10 MecTHY10 ycTOHUMBOCTE BONHUCTHIX JIMCTOR NipH H3rHOE (cM. pucyHOK 14,6)
CHeayeT NnpoBepsTs o GopMyne

asqngEé. an

9.1.11 O6nyyio YCTOHIMBOCTh HEHTPATEHO CKATOTO FOPPHPOBARHOID JIMCTA CHERYET
NPOBEPATE B COOTBETCTBHH ¢ TpeGosaHusmm 7.1.3 u Tabmuuur 2. 3a pacueTHyro ANMHY
cneayeT — NPHAHMMATE  DacCTOAHHE MeXdy 3aKpelieHMAMH,  NpEeHsSTCTBYIOIGMMH
CMEILEHRIO roPPHUPOBARHOrO JIMCTA M3 €ro IIOCKOCTH, HE3ABHCHMO OT HATHIWSA HONEPEYHBIX
pebep.

9.1.12 MecTHYI0O YCTOHYHMBOCTH 3/IEMEHTOB [HCTA TPANELMECBHIHON (OpPMBI MpH
LEHTPAIEHOM CHKATHH CeayeT MPOBEPATh 0 dopMyie

; 2
as3,6¢E(EJ , (78)

rge b — mmipuna Gonpmel rpaHH.

MecTHYIO YCTOWYMBOCTE BOJIHHCTOTO FO(PHPOBAHHOIO IMCTA NMPH LEHTPATLHOM
CHKATHE CITEAYET TIPOBEPATH 110 hopmyne

asmugEf. (79)

9.1.13 MecTHyio YCTOHIMBOCTh HAKJIOHHEIX IpaHel JHCTOB C TpanmeudeBHAHBIM
ropipom (cM. pucyHOK 14) B MECTAX ONMHpPAHUA HA NPOTOHE! WIM PUIENH NPOBEpPAIOT IO
dopmyne (43) c samenofl kospouuuenTa Yo = 0,9 Ha p. = 0.7. Ilpun sTOM 3HauerUs
HalOpKeHHd T M KPHTHYECKMX HANPKCHHN Olocer , Ter , U CHCKYET BBMHUCIATE TIO
tdopmynam:

-2,
= (80)
7.25R
Clac,er = j_-[:z 3 (81)
8,25R,
o = (82)
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2

3,6R -

O = 1414 l[l -MJ ; (83)
b o)

A=t [E, )

Ime Oy, O; — HOpPMAaIbHEIE HANPKSHHA COOTRETCTBEHHO Y BEpXHEH ¥ HH)KHeH rpaHu
HaKIIOHHOH IpaH# NHCTA, B3ATHIE CO CBOHMH 2HAKAMH;
b — pasMep HakTOKHOM rpaHs, IpHHUMaeMblil 0o PACYHKY 14;
() — momepedHad CHIA B IPOBEPASMOM CEYEHHMH BOMHEI TACTA.

Kpome Haknomnbx Tpadeli HeoGXoZMMO IpOBEpATH HA  YCTORUMBOCTE
FOPH3OHTANLHEIE CXKATHIC TPAHH NPOQUIMPOBAHHOTO JTHCTA, NIPH 3TOM MECTHEIC HATIPSIKEHMA
Oloc CSAYET OIPEJISNATH € YICTOM OCNAbNeHHA ceueHmA o hopMyne

F

- : 85
e =2 Tb, +2r)sing ®3)

rae F— onopEas peakuusA, NpHXOAAMIAACA HA OAHY BONHY /THCTA;
b — MMpHHA NOTKK NPOroHa KK PHTeNT;
7 — pannyc couneHeHHs HAK/IOHHOH K ropH20HTANbBHOI rpaHeH mmeTa;

(L — YTOH HAKIOHA rpanu (cM. pucymok 14).
9.2 JaemeHTH MeMOPAHHBIX KOHCTPYRKUMER

9.2,1 Jna npomeTHol KOHCTPYKUHH MeMODaHHBIX CHCTEM CHEAYET IPUMEHATH
mocTaBnaeMsiii B pyJIoHaX ailOMHHHCBEL micT Mapok AMr2H2, AMr3Hz2.

9.2.2 Pacuer sneMenToB MeMOpaHHETX KOHCTPYKLEHA CledyeT MPOBOAHTL Ha OCHOBE
COBMECTHOH paboTel MeMOpaHEl ¥ KOHTYPA ¢ Y4eTOM HX Je(OpPMHPOBAHHOIO COCTONHMA,
reoMeTpuyeckol HeNUHEHHOCTH MeMOpPaHs!, HayaibHOIo (MMEIOLIEroCs OO HATPYXKECHHA)
npoBrca MeMOpaHEL.

9.2.3 Ilpn pacdeTe OMOPHOTO KOHTYpa MeMOPaHHbIX KOHCTPYKIMIA CleyeT
YIHTBIBATD:

OCEBOE CKATHE;

CHKATHE, BHI3BIBACMOE YCHITHAMM CABHTA IO JIHHMHA KOHTAKTa MEMODAHE C
3NEMEHTaMK KOHTYDa,;

U3ruG B ropu30HTANLHOMN H BEPTHKANBHOMH NIOCKOCTIHX.

9.2.4 Tlpu npukpennena MEMOPAHET ¢ 3KCHEHTPHCHTETOM OTHOCHTENEHO UEHTpa
TAKECTH CEUCHHA KOHTYpA KpoMe (aKTOpOR, yka3aHHBIX B 9.2.3, NpH pacyeTe KOHTYpa
CeAYeT YUMTHIBATE €I'0 KPY9ICHHE.

9.25 Ilpm pacdere NpOCTPAaHCTBEHHBIX ONOKOB (maHenei) ¢ OMHOOCHBIM
OpeNBapHTENLHBIM HANPDKEHAEM BepXHei (KpoBembHOM) OOIIMBKY NpH HAIMYHE TOPIEBLIX
3JIEMEHTOB )KECCTKOCTH 0OMUBKY CleayeT BBOAMTH B paloTy BepXHETo (CKaToro) nosca
xapkaca 6oxa npu ycnoeun ofecrneyeHns ux HajexHol corMecTHOR paboTHL

INpn koHTpoMe mpouecca HATKEHWA IO CHUNIOBBIM NAPAMETPAM H BO3MOMHOCTH
pPerynupoBaHHA pacTArMBAIOIMX YCHIHH MX BeNWYHHY CIEAYET HA3zHayaTh C YIETOM
ko3 dHuMenTa ycaoBuil paGotei ye = 1. IIpn koHTpome TONBKO HO TEOMETPHIECKHM
TIapaMeTpaM HanpshKeHHs B OOIHBKE JOIDKHE! YOBJICTROPATE YCIOBHSM:

o,+0-LISR; (86)
-0,t0:-0920,

TAe Op, Or — HANPMKEHUsA B IHCTE COOTRETCTBEHHO OT PEABAPHTEILHOIO HATMKEHHA 1
OT BHEITHEH Harpys3ku.
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9.2.6 BemmdnHa MpeMRApHICIBHOTO HATAKEHHS OGIIMBKY, PACIIONOKEHHON B CxaTo}
30HE, ONMpPEAC/ACTCE M3 YCNIOBHA PABEHCTBA HY/IO CYMMAPHRIX HanupmkeHult (6er ydera
MeMOpaHHbBIX) IPN AeHCTBUR HOPMAaTHBHOM HArpY3KH.

9.2.7 Ilpu pacyere 9SNEMEHTOB MeMOpaHHBIX KOHCTPYKUMH C OZHOOCHBIM
OpefBAPHTENLHEIM  HANMpOKEHHEM OGIIMBOK  CNGOyET YYMTRIBATL  JONOMHHMTENHHOE
BO3AcHicTRHE MeMOpaRHBIX (IENHEIX) YCHIHE B 06LUMBKE AA NPOAOIEHEIE IEMEHTH KAPKACA.

9.2.8 MembpaHHbe KOHCTPYKUHMH  CNEAyeT pPACCUMTEIBATE HA TEMICPATYpHbLIS
Bo3fielcTBHS ¢ ydeToM pasHOCTH KOI(DGUUMEHTOB AHHCHHOrO PaCIIMPEHHS MATEPHANIOB
MeMOpaHKI B KOHTYPA.

10 Pacter coegnaeRnii KOHCTPYKUHIE H3 aTIOMHHHEBBIX CIIJIABOB

10.1 CpapHble coeMHeHAS

10.1.1 CrapHsle mBsI cleyeT PACCUHTRIBATE 110 GOpMyraM TabHuL 38.

Tabnuupa 38
CrapHsie mahl Hampsaxennoe PacueTHada
COCTOAHHE hopMyna
CrriKoBbIE, pAaCNIONOKEHHEIS Cixarne, N
TNlepneHaHKyIspHO K AHCTBYIOWEH | pacTsxeHHe ﬁR—— <1
cHIe wlfy e
Vraosee Cpes N <]
B kAR, 7.
Obosnavenus, np & matinuye 38:

N — pacdeTHas npoao/bHad Cuna;

fy= PRCYETHES ZNHHA (WAL, PABHAR 6TO NONHOM Anuic 3a BLiMeToM 3 7 N 3 k7 (Mpu BwiBoNe wBa 32
MPEACAE] COSAMHEHKA HA IIOAKNANKH 38 PACYCTHYIO ANUHY UIEA CASAYST NPWHHMATL €O
NOMHYIO AMHHY);

¢ = HAHMCHEIDAR TONLUHHA COBAHHAEMBIX INEMEHTOB;

Br — xoappuuneHT, mpEMKMacMsIl pasHIM: 0,9 = NIpH apTOMaTHYECKOH 0RO~ # ZBYXNPOXDAHOH

ceapke; 0,7 = MpH RBTOMATHYECKOR MHOrONpoxoaHoHi ceapke, npyu PYIHOR W MCXaIMIHPOBANHOM
CRAPKE C MOBLIM YHCNOM TPOXOIOB;

k= xareT yrmoBoro wsa, NpYHHMACMEIR PABHLIM KATETY BIKCANNOTO PASHOGCAPEHHOrO TPCYTONEHHKR

CaapHble coegUHEHUS BHAXIECT ABYMA T06GOBBIMM IBAMH (CM. PUCYHOK 1,6) HMEOT
pPacyeTHOS CONPOTHBICHHE, pPaBHOE DACUETHOMY CONPOTHBIEHHIO CBAPHOIO COSOMHEHHS
BCTRIK (CM. PHCYHOK 1,a) IpH YCIOBMH, dTC JI0GOBEIE BB BBIIOIHCHE! ¢ KATETOM HE MEHEE
TOJILIMHE! IPHBADHEBAEMOrO 3ICMEHTA ¥ MX KOHIIG! BEIBEACHLI 33 NPEICHbl COSIHHERHA.

10.1.2 Crapupie CTBIKOBBIE COeOMHEHHA, pabotaroupie Ha H3rub, cneayer
PacCYHTEIBATE MO GoPMYyIaM ANA PACYETA LIEJIOT0 CEHEHHA ¢ PACHETHBIMH CONPOTHRNCHIAMH,
NPUHEATEME 10 Talnumam 8 # 9.

10.1.3 Ceapuble CTHIKOBBIE COeAMHEHAs, paboTaIOINE OTHOBPEMEHHO Ha U3rHb H
cpes, clemyeT IpoBepaTs no GopMyne

2
a0, a, 2
—= ‘}—” 2 <R.7: » 87
>t 4+rs.,r (87)

FA¢  Ow — HAINPSDKEHME B CBAPHOM COSHUHEHAH OT U3rH0a;

Tw — HaIIPAOKCHHE B CBapHOM COETHHEHHH OT cpesa.

10.1.4 TIlpe oaHOBpeMEeHHOM [JeHCTRMH CPe3biBAIOIDHX HANpOKEHHWA B 1BYX
HAOPARJIEHHAX B OJHOM M TOM K€ CeHEHMH yIWIOBOTO LIB& pPacder clefyeT MpPOBOARTL Ha
PaBHOAEHCTBYIOINYIO STHX HANPAKEHHH,

S1
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10.1.5 VYruoBeie IOBE, TPHKPEHIMIOMME OSACMEHT, HA KOTODHIA JACHCTBYIOT
OXHOBPEMEHHO OCEROC YCHIIHE H H3rHOalomuil MOMEHT, CeyeT pacCIHTHIBATE N0 dopMyne
(27), B xoTOpOIi:

An= Awr — pacueTHad INIOIANE IBOB;

L, by — MOMEHT HHEPUHH PacdeTHON [IOIgMy ITROB COOTRETCTBEHHO OTHOCH-
TENFHO OCEH X-—-Xx ® y-y,
R = Ry - pacueTHOE CONPOTHBIEHHE YTIOBOTO IUBA.

10.2 3axnenounrnie H 60JITOBEIE COCANHCHNNA

10.2.1 B 60nTORLIX COCAMHEHUAK IIPH NSHCTBUM MPONOIRHOR CHIIBL N, Mpoxosmei
4epes LEHTP THKECTH COCAWHEHNA, pacopeieNeHHe HTOH CHIlbI Mexay GonTaMu crelyeT
NPHHHMATE PABHOMEPHBIM.

BonToBme WM 3aKIENOYHLIE COCAMHEHUS, BOCHPMHHMAIOMME NPOJONBHBIC CHIEL,
CNemyeT pacCUHTHIBATE Ha Cpe3 GONTOB HIIH 3AKIENOK, CMATHE OCHOBHOTO METalia H Ha
pactxerre 60nTOB (B0 GIaHIEBLIX COEAWHEHNAX) MO hopMynam TaGmuust 39.

Tabaouna 39
Hanpaxennoe Pacdersan ¢opMmysna anx PacueTHaa gpopmyna ans
COCTOAHHE coefliHeHUs Ha Gosrrax coeuHEHHS HA 3aKIENKaX
C N N
pes — < @) | —L—s1 (88.2)
nn i nn Z_d_ R
g 4 b s 4 s
Cmatue N
— <1 9 N
COSANHACMEIX nd Rbp b (89) m <1 (89,a)
INEMEHTOR o
Pactxenne
N <1 (90 }
X9 g
P
b1B FOAOBKH
Otp1a roso - N _q (90,2)
JAKIeNKH nxdh R”_
Obosnaienus, npunamete 8 mabnuye 39:
N — pacueTnas NpogONEHAA CHIIA, AEHCTBYIONAA HA COBNMHEHHE;
n — uycso GONTOR KITH 3AKIEnOK B COeAHHEHHH,;
M — YHCAO paGodHX CPEIOB OAHOIO GOMTa MWIH 3AKACHKH;
d — muaMeTp 3aKIenkH (WIH OTBEDCTHSA AR 3aKNEMNKH) WIH HAPYKHBIH AUaMeTp
cTepiiA Gonta;
2t — HaHMEHBIAA CyMMapHiul TONMIMHE 3EMEHTOB, CMHHAEMEIX B OHOM
HANPABIEHHH;
dy— BHYTPEHHRWIT THaMeETp pe3nbut Gonra;
h = 0,4d- BLICOTA MOBEPXHOCTH OTPLIBA TOJIORKH.

10.2.2  Bonrel, pafoTalommue OJHOBDEMEHHO HA Cpe3 M DPAaCTIDKEHHe, CIEAYeT
IPOBEPATE OTASNBHO HA CPE3 M pacTmKeHHE.

102.3 B kpemneHmsx OAHOTO 3MEMEHT2 K APYTOMY 4€pe: NPOKNANKH HIH HHhIC
TIDOMEXKYTOTHBIC IEMEHTHl, 4 TaKoKe B KPCIUIGHHAX C OAHOCTOPOHHEH HAKIAmKoH YHCio
GomTTOB HIIH 3aKJIENIOK AQJDKHO GEITH YBEIAYEHO TIPOTHE PacueTHOro uncia Ha 10 %.

Tps npeKpenieHdd BHICTYNAIOMMX IIONOK YTONKOB MM LIBEIUIEPOR ¢ TOMOINBIO
KOPOTBIEH KoMMyecTBo GONTOB, MPUKPEIUIAIOMIMX KOPOTEIN K 3TOH MOJIKE, HOIDKHO ObITH
YBEIHYCHO MPOTHE PacueTHOrO uHcha Ha 50 %,

10.3 MouTaxubie COEIMHEHUH HA BLICOKONPOYHDIX CTANLHBIX GoaTax

10.3.1 MoHTaxKHBIE COCAMHERMS HA BLICOKONPOYHEIX CTANBHBIX GONTAX CAEAYET

PacCUMTHIBATE B NPEANONMKEHHM TIepenayH ,iICﬁCTB}'IOII!MX B CTBIKAX H TPHKPENICHUAX
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ycunuii 4epes TpPEHHE, BOIHMKAIOMIEE IO CONPHKACAIOUIMMCA INIOCKOCTAM COEXHMHSEMBIX
3NIEMEHTOB OT HAT/DKERHSA BRICOKONpOTHLIX Goirro. IlIps 3TOM pacnpeneneHne npoRONbHOR
CHITEL MEXAY GOATAMH CJIEyeT IPHHHMATH PABHOMEDHBIM,

10.3.2  Pacuermoe ycunme Ohn, KOTOpOE MOXKET OBITh BOCMPHHATO KDKNOK
NOBEPXHOCTHID TPEHHA COCAMHACMEIX JIEMEHTCOB, CTAHYTEIX OJHHM BEICOKOMPOYHBIM
GorroM, cleayeT BEIMHCIATE IO GOpMYye

Qsn = Rty pp Apn 1t/ Y, o1
rae  Rpy — pacHeTHOE COMPOTHURIICHHE PACTHKEHHMIO BRICOKOMPOUHOro Gonra,
onpeieNieMoe 0 COOTBEICTBYIOUNM HOPMATHBHLIM JOKYMEHTAM;

75 — K03(pHUKEHT YcIoBUA PabOTH COCOMHEHNS, TPRHEMaeMEI! pasubM 0,8;

Apn — TIOImans ceveHus GoATa HETTO, ONpEacAsIeMas O COOTBETCTRYIOIIMM
HOPMATHBHEIM JIOKYMEHTaM;
4 — Ko3b(MIMeHT TpeHHs, NpHHHMaeMEii 10 Tabarue 40;
n — Koabument, npuHMaemsi o Tabnuue 42 CIT16,13330.

Tatbauna 40
Cnoco6 o6paborku MecxocTpytinasn Tpasnenne Bes obpatotku
COENMHAEMBIX O4HCTKa nosepxHoCcTH | (mocne ofenKUpHBAHUA)
TOBEPXHOCTeA
KoadpuimeHt TpeHus u 0,45 0,4 0,15

KonayecTBo 1 BRICOKOMPOYHBIX GONTOB B COEAMHEHNH [IPH AEHCTRUM NPOAOILHON
CHIIBI CNIEAYET BEIYHMCHATE i10 HhopMyne

nz

N

klchM ’

rae 4 — KOIMYECTBO OBEPXHOCTEH TPEHHS COENMHAEMEIX SIEMEHTOB.

Harmxenne BEICOKONPOYHOro 60aTa cnexyer NpoU3BOANTE OCEBHIM YCHITHEM

P= Rbh A[m .

10.3.3 PacueT Ha MPOYHOCTE COENUHACMEIX JEMEHTOB, OCNA6NeHHEIX OTBEPCTHAMH
HOJ, BEICOKOIIpOYHEIE GONTH, crefyeT BHEIOMAHATE ¢ Y4ETOM TOTQ, YTO [OIOBHHA YCHMHA,
NpPHUXOAAINETOCA HA KWiARE GONT, B PacCMaTpHBAEMOM CEdEHHH y)Ke mepelaHa CHIaMH
Tpenus. IIpH aToM mpoBepKy OCNablEHHEIX CeueHHH CleRyeT NpOBOSHTE MO NJOLIAZH
cevenns 6pyTTo 4 mpu A»2 0,85 4 unu no yenopHoi momamm de = 1,18 A, npu 4,< 0,85 A.

(92)

10.4 Coeaunenns ¢ dpescpoBaHHEIMM TOPUAMH

B coenuBeHnsx ¢ (Gpe3epORAHHEIMH TOPUAMM CXMMAIOLIYIC CHIY CIENYET CUMTATE

OOMHOCTHLKO NepefaroLIciics depes Topuel.
Bo BHEIIEHTPEHHO CHKATBIX M CIKATO-H3rHOGaeMBIX NEMEHTAX CBAPHBIC IUBHI H GONTEHL,

BKIFOYaA BEICOKOINPOUHBIE, YKa3aHHBIX cOeIHHEHUH CIeNYeT DACCYMTRIBATE HA
MAKCHMATBHOE PACTArHBAIOMEE YCHIHE OT AeHCTBHA MOMEHT2 H NPOAOABHON CHNLI MpH
Hanbonee HeGNArONpHATHOM HX COUETRHHM, & TAKXE HA COBHTAKINEe YCHIHE OT AeHCTBHA
[IOREPEYHON CHIBL.

10.5 IoncHpie coeJTHHEHNA B COCTABHLIX (anKax

10.5.1 CpapHbIe MmBHI, 3aKIEHKH ¥ BEICOKOMPOYHELE GONTH, COSANHMIOMME CTEHKH K
NOACA COCTARHAIX ABYTaBPOBEIX GaloK, CeAyeT pacCYHTRIBATE O dopMynaM Tabnuue: 41.

Tabnuna 41
Harpyska Bug @apMynul KNS PACHETA NOACHLIX
COCAHHEHHA coelHHeHUN B cocTasHux fankex
Henomewxhan T
(pacripenenensan 1 Yrnoseie mrBK E,BIC—R_' sl 93)
COCPEROTOMEeHHaN) s Ky Fug Ye
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Oxonuarue mabauynt 41

YroBkie skl T < (93)
zﬂf k_/' an Y.
HenousimxHas
al (94)
{pacnpensncHHad H Beicokonpoynbie 7= !
COCPSAOTOMEHHRA) Gonrel Ou7 ok
al .y (94a)
3aknenky Q.r.n,
Yraossie mskt 1 [rier? < 95
Ruf Y zﬂf k/
Mecrnan Bicoxonpoustie Tl +ab? | (96)
COCPEAOTOHEHRAR GonThl Q. vk
'S 71
3aknenky “__V‘;W <1 %6
A

B dopmynax (93) - (96,4) NpUHSTE! clieayioltHe 0603HaAYCHHS:

T =08/~ cosurarolnee NoAc YCHIHe KA ¢AHHHITY ATUHE], BBI3BIBAEMOE MONEPEUHOH CH-
noit @ (3meck S — cTatndeckuiit MOMEHT BpyTTo nosAca GalkK OTHOCHTENEHO
HeMTpansHo# ocH);

@ — Il DOSCHBIX 3aKJIEMNOK MM BEICOKOIPOYHBIX HONTOS;
Oy — pacueTHEE YCHIHE OZHOTO BLICOKOMPOYHOrO GOMTa, BEMHUCIAEMOE 10
dopmyze (91);
k! — KONNYECTBO NOBEPXHOCTEH TPEHHA COSMUHAEMEIX YIEMEHTOR;
2

0, =R %4

3

— pacyeTHOE YCHIIHE OJHOM 3aKNENKH Ha Cpes;

Mg — 9YMCIIO PACYETHBIX CPE3OB OAHOMH 3aKNETIKM,
V =1yrF/ly — NaBaeHHE OT COCPENOTOYEHHOTO Ipy3a F (31eck Yy — koadduiment,
npueMMaeMslit cormacHo CII 20.13330);
lef = ycnoBHAK JMHA pacipeNieNedus CocpenoTOUEHHON HArpY3KH,
npuHUMaeMas mo 7.5.4;

A - k03¢ }UNHEHT, NPHHUMAEMEI [IPH HATPY3Ke MO BepXHEMY nofcy Gaiku, B
KOTOpPOH CTeHKa NpHUCTpOraHa K BepxXHeMy noscy, & = 0,4; NpH OTCYTCTBHH
TIPHCTPOXKH CTEHKH HAM NPH Harpy3Ke MO HHKHEMY HOfcy & = 1.

10.5.2 B 6anmkax ¢ cocAMHEHMAMH Ha 2aKIENKAX WM BHICOKONPOMHBIX OONTax ¢
MHOTOJINCTOBBIMY ITOACHBIMH ITAKETaMH NMPHKPETIEHHEe KAXKA0ro H3 JIACTOB 3a MECTOM CBOEro
TEOPETHYECKOTO OOpEIBA CNAYET PacCUMTEIBATL Ha [ONOBHHY YCHMsA, KOTOpOe MoxeT GBITh
BOCTIDHHATO ceucHHeM JHcra. JIpUKpervieHEe KaXJoro JiMcTa HA Y4YacTke Mexay
ACHCTBHTENLHEIM MECTOM ¢ro ofphiBa ¥ MecToM OOpEIRA NPEABUIYLIETO NHCTAa CHEOYET
PACCUMUTHIBATE Ha [IOJIHOE YCHITHE, KOTOPOEe MOXKET OBITh BOCTIPHHATO CEYCHHEM JINCTA.

11 IIpoexTHpOBaHKE ATIOMHHNEBLIX KOHCTPYKIHH

11.1 O6mue yiazaHug o NPOEKTHPORAHMIO

11.1.1 Ilpn npoeKkTHPORAHNM AMOMHHHEBLIX KOHCTPYKIMH HeoGXxoIHMO

MpeRyCMATPHBATD:
a) cmaA3M, obecrneunBaloume B IPOLECCE MOHTaXA H IKCINIYATAUMH YCTOHYMBOCTE H

NPOCTPAHCTBEHHYIO HEH3MEHAEMOCThE COODYKEHHS B LIENOM H €70 AIIEMEHTOB, Ha3HaYas UX B
38BHCHMOCTH OT OCHOBHEIX MAapaMETpoB H peXuMMa SKCONyaTalHH COOPYREHHS
(XOHCTDYKTHBHOIA CXEMBI IPOJIETOB. TEMNEPATYPHEIX BO3NeHCTBAI 1 T.4.),

6) BO3MOXHOCTE YKPYIHEHHA 2T€MEHTOB KOHCTPYKUME Ha CTPOUTENBHOH MTOIMAAKE
I MOHTAXKA MX KPYNHBIMH On0KaMy ¢ o6ecrneueHns yCTOHIHBOCTH OTACABHBIX MEMEHTOB

H 6710KOB COOPYXEHHA B IPoNecce MOHTAX;
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B) MOHTZ)XHbIE KperuieHHA 3IEMEHTOB, 00ecneMnBaroIHe BOIMOMCHOCTD MX JIErKoH
cbopkn M ymoDHOTO BHINMONHEHHS COCAMHEHHH HA MOHTake (YCTPOHCTBO MOHTRXKHEIX
CTOMMKOB H T.IL.), & Takuke GBICTPOTY BBHIBEPKY KOHCTDYKIIHIL,

I) MOHTAXHBIE COCMHEHHS 3MEMEHTOB OONTOBLIMH; CBADHEIE MOHTAKHKIE
COEAMHEeHUA NPHMEHATE JIYWP B CIydanX, Korga OONTE HepauMOHANEHE! HIM HE pa3penieHE
HOPMATHBHEIME JOKYMEHTAMH.

11.1.2 Tlporuber m3rnbacMeIX SMEMEHTOB CIEAYeT ONpeNeisTh be3  yvera
k03(pPHIHEHTOR JHUHAMHIHOCTE ¥ OcHableHHA CceycHHl OTBEPCTHAMH INS 4KNENOK U
Gouros.

OTtHOCHTENBHBIE TIPOrHGHI DNEMEHTOB AMOMHEHHEBLIX KOHCTPYKIMH HE JOMKHEI
OpeBRnHaTh 3Ha9cHu, mpueeaesasx B CI1 20.13330.

11.1.3 TemMneparypHbie KIMMATHYECKHE BO3ASHCTBHA Ha ATFOMHHUEBBIC KOHCTPYKUHH
CNIGAYET YUHTEIBATE MYTEM cOOMONeHN HAaHOOMLIMKUX pacCTOAHME MEXIY TEMEEPATYPHEIMU
IBAMH B COOTBETCTBUM C Tabuuei 42.

TaGnuma 42
HauGonslue paccrodHus, M
Xapaxrepucrika MEMY TEMIICPATYPHEIMH LIBaMU OT TEMIIEPATYPHOTO MBA
A — 0o Anuue Gnoka 110 LWHpUHE WItH TopuA IXAHHT
(ROONE 3aHMS) Gnoka Ao ocH Gmoxaiiweit
BEpPTHKANLHOR cBan
Orannneaemele 34aHUA 144 120 72
Heotannneaemsre 96 90 48
3INAHEA H FOPAYHE LEXH
OTKpLITRI® JcTAKAIE 72 - 36
Mpumetannc — HakGONbiME PACCTONHKS YKA3RHBE A% 3nastnid ¥ COOPYXEHKH, B KoTOpLIX
KOHCTPYKUMH NOKPLITAHR wau (1) cTeH BLNTOMHEHD! M3 A/IOMMHNR, 8 KONIOHHB! — H3 CTAIH WIH
ALOMUHHAS,

11.1.4 Koppo3HOHHYIO CTOMKOCTL QUIOMHMHHMEBBIX KOHCTPYKIQHE, HOXBEPIAFOLIAXCS
BO3ZCHCTBHIO ArPECCHBHEIX Cpefl, CeayeT o0ecTeynBaTh NyTEM BRIGOpA MapKu H COCTOSHHUS
AMOMHHMS, HA3HAYEHHA PALUHOHATBEHEIX KOHCTPYKTHBHAIX (DOPM ¥ MHHHMAIIBHBIX TOMOMH B
cooTtrercTBEE ¢ CIT 28.13330.

11.1.5 [ins noBbHOEHHS KOPPO3HOHHOH CTOMKOCTHM CTANbHEIE OONTH MORIEKAT
OLMHKOBKE HIIH KaJMHpPOBAHMIO. JNd HCK/IOYEHWS MECTHOIC MOBPEKEEHHS alKMHHHEBRIX
CIIIABOB B MOMEHT CTArMBAHAA GOJITA IO ONOBKY M raitkd GONTOB CIENYeT YCTAHABIHBATE
waibs. IIpH ppuoHeHHH a6 H3 CTAMM OHM AOKHE! ORTE OLMHKOBAHBI HIJIH

KaIMHPOBaHE,
11.2 TlpoekTHpoBanHe Orpa:KAANIMHX KOHCTPYKLMI

11.2.1 Orpaxpatommie KOHCTPYKUKH 3AaHEH (CTEHH ¥ MOKPHITHS, OTAENEHBE NaHEH,
HACTHIIB! H MX CTHIKH), & TAKKe JETaIHM KpeIUIeHHs OrpaxicHAM K KapKacy 3JaHud CleLyeT
NPOEKTHPOBATE ¢ YYESTOM HIMEHEHHS TEMIEPATyphl B TEYeHHE rofa, ofecneynsas IIPH STOM
ceobomy TeMnepaTypHRIX AedopMaumit ITpM COXPAHEHHHM TEIUIOTEXHUHECKHX CBOHCTB H
FepMEeTHYHOCTH OTPAXISHHH.

11.2.2 Tipn pacuere Orpax/JaloMMX KOHCTPYKIHH 3HATEHHA NEPeNaioB TEMIIEPATYPEI
HAPY)KHBIX [IOBEPXHOCTEH CIEfyeT OnpelendaTs HCXOAd W3 PpAcdeTHBIX 3HAYEHHH
TEMIIGPATYPHl HADYMKHOTO BO3AYXA B ACTHEE H 3HMHee BpeMi rola B cooTeeTcTBHH ¢ CI1
131.13330.

Ilpu 3TOM B NETHEE BpeMs NOJKHO GBITH YUTEHO BO3AEHCTBHE COMHEUHOH panuatiy.

11.2.3 PacuerHble fiepenainl TEMIEPATYphl MEXAY HApPYXHBIMH M BHYTPEHHHMH
NOBEPXHOCTAMH OrPaXIAOIMMX KOHCTPYKUMH CICAYET NPHHEMATh C YYETOM BHYTPEHHETO
TEMIIEDATYPHOrO PEXHMA YKCTUIYaTALHH 3AaHHA.

11.2.4 Brifop MaTepuana a1 yTeNUTEN, KIeA ¥ TEPMETHKOR NPH MPOEKTHPOBaHHH
OTPaXHAOMEX KOHCTPYKIMM CHEXyeT NpOBOAMTh C YYeTOM DAaCHETHBIX NepenauoR
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TEMIEPATYPHl MEXJY HapyXHEIMH M BHYTDEHHHMH NOBEPXHOCTAMM  OTPAXKJIAIOMMX
KOHCTpYKLMH.

11.2.5 [Ilpu nprMEHeHMM B KOHCTPYKIHSAX AMOMHHHA B COYETAHWM C RPYFHMH
CTPOHTENBHEIME MATEPHATAMY (JEPEBO B OKOHHEIX M ABEPHBIX KOHCTPYKUHAX, MOTHMEDH] B
CTEHOBEIX K KDOBENHHBIX KOHCTDYKLIMAX, CTalk H Jp.) HCOOXOIMMO YIMTEIBATH PAIHUHE B
IHAYEHHAX MOMyJIEH ynpyrocTH # Ko3(pUUHEHTOR THHEHHOIO pacmHpeHus MAaTEPHAIOR, &
Tax:Ke NpeAyCMaTpHBaTh MEPOTIPAITHA 10 3AUIHTE AIFOMHHAA OT KOHTAKTHON KOPPO3HH.

11.2.6 Kpennenue maneneif orpaxJaromux KOHCTPYKIHH K HeCyllEMY Kapkacy U
KOHCTDYKLMH CTHIKOB ZomiHH ofecneunBarh: HcoOXOAMMYIO NPOYHOCTE HAMNEXKHOCTh U
[JONTOBEYHOCTh, BOCIIPHATHE MOHT&KHBIX H IKCMAYATAUMOHHEIX HArpy30K; HCKIIOYCHHE
KOHTAKTHOH KOPPOSHH; KOMICHCANMIO TeMMEPAaTypPHBIX AchopMamuit ¢ CoXpaHeHHEM
HeobxomuMoit repMeTH3alMK; BO3MOXHOCTS NPOBOAMTH PEMOHT M JEMOHTAX NaHeIeH.

11.2.7 HauGomee pacHpOCTPAHEHHBHIMH BHAAMM  KPEIICHMS  OTPAKHAIOMMX
KOHCTPYKUHMH K HeCyImeMy kapKacy SBJIAIOTCS paskeMHOe GONTOBOE COEAHHCHHE, KPEIUTeHne
aHKepHEIM GoTOM, thacaguemM JobeneM, 3axnenodHOe WK Ha BuHTax (mpunoxenue XK).

Jlpyrue coemMHeHud: ¢ HCOONB30BaHMEM Npoduiel cnenmamsHol QopMEL, B TOM
gyciie B 3aMOK, IIITYHT, Na3 ¥ Jp.; OCYIIECTBIAEMBIC 38 CUYET IIACTHICCKHX nedopMmaiHit
AMOMHHHA, B TOM Yucae B GaNBL, 3aNpPEecCOBKOH, DMCTOHHOTO THNA; 3ALIENKHBAHHEM
(paspEMHEBIE ¥ HEpa3BEMHBIC); OCYIIECTRIILEMbIE 38 CUET YIPYTEX AedopMauuit amoMAHKS;
Gonramu ¢ OOKEMHBIMH KONBUAMM (GONT-3aKNIENKH HIM (WIOK-GOTE); (pHKUHOHHEIE;
CINHMEBAHHEM; KIEEBEIE, KIIGECBAPHLIC H KIICe3aKIeNIOYHEIE # Ap. CISKYST NPHMEHATE C YyIeToM
cneundHKH cBOHCTE aAMIOMHHHMS M H3TOTOBNEHHS ANFOMUHHEBBIX TIpOpumel.

11.2.8 B ¢acanspix OrpaKAalolMX KOHCTPYKIMAX HE JOIYCKAeTCA NPUMEHCHHE
AMIOMHHHERRIX CII4BoB 0e3  3alIMTHO-AEKODATHBHOTO HOKpEITHA. Jna  3aimmmTHO-
IEKOPaTHBHOM OTHENKH OTpOKNAIOIMMX QIOMHHUEBEIX KOHCTPYKUMH H  H3zemuit
8PXHTEKTYPHOro HasHa9eHHA HAJNGKHUT NPHMEHATH NMOKPBITHA, upexycMotpennsie 'OCT
9.303, 'OCT 15150 u TOCT 22233, B 3aBUCHMOCTH OT YCNOBHil SKCIUTyaTalldd B KagecTpe
3aIATHO-ACKOPATHBHEIX CICAYET NDPHMCHATH TOKPHITHA ¢ (H3HKO-MEXaHHIeCKUMH
TIOKA32TeMAMHE, TONMHUHON M CTOMKOCTBIO B COOTReTCTBHH ¢ TpeCosanuamu ['OCT 22233,

1129 Ilpy npOEKTHPOBAHWM OTrPAKLAIOIMX AIOMHHHMEBBIX  KOHCTPYKLMH
HeobxomuMo  oOecmedHTs RO3MOXHOCTB JIETKOH 3aMEHB! 3TEMEHTOB, NOJBEPIKEHHBIX
YCKOPEHHOMY CTAPEHHIO, M3HOCY MJIH PEMOHTY (HalpHMep, YIUIOTHHTENbHBIX MpOKAaNoK,
CTEKNIA | Ap.)

12 KoscTpyxrHBHBIEe TpeGoBaHus

12.1 O6mune yxazanug

12.1.1 Bribop Bupa coenmnenns (cBapHoe, GONTOBOE W Ap.) CICAYST NPOBOIUTEH B
2ARHCHMOCTH OT XapakTepa pabOThl COGNMHEHHA ¥ C YMETOM CTEHEHH oclnabneHus
AMOMHHHA, ONPEJEIAEMOr0 BHIOM COCIHHCHNS.

Jna TepMH9ecKH HE YNPOYHACMBIX CILIABOB (QCOOEHHO B OTOMOKEHHOM COCTOSHMH)
OCHOBHEIM crioco60M coe/THHEeHHA CeayeT BRIGHPATE CRAPKY.

CpapHEIE COGJIHHEHWs 2NEMEHTOB HECYIMUX KOHCTPYKUMH CleAyeT BHIIONHATE B
3aBOOCKMX YCHOBHAX. [Ipd NPOEKTHPOBAHMM CBAPHBIX KOHCTPYKIME HEOOXOmMMO
IpexycMaTpHBaTh IPEMEAEHAE KOHXYKTOPOB.

12.1.2 ToHKONHCTOBHIE OFPANKIAIOWIAE KOHCTPYKIIMH H HX COCAMHCHHSA CleXyeT
TIPOEKTHPOBATE CRAPHEIMH HIIM K/IEMaHbIMK (3aBOJICKHE ¥ MOHTAKHEIE KPEIUICHAS 0OIIMROK K
KapKacaM, CTEIKW IJIA YKPYIHEHHA TOHKONHMCTORBIX JJIEMEHTOB, CTHIKH B KPOBEILHBIX
TOKPEITHAX), 4 TAKKE ¢ IPUMEHCHHEM COeRMHEHNH Ha dabax, 3amerKax ¥ ap.

12.1.3 [Ipu mpoeKTHPOBAHWM CBAPHBIX TOHKONHCTOBEIX KOHCTPYKUM# HeoGxoammo
ofiecTieunTs COXpaHeHHe BHEIHEr0 BHMAA KOHCTPYKIOHU TyTeM: Bhifopa crmocofa cBapkwu,
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obecneyvmparomero TpefyeMblif BHEIHUA BHI CBAPHBIX COSTMHEHHMH; NPUMEHERMA XECTKHX
KOHIYKTOPOB; MPOKOBKHA CBAPHBIX LIBOE /I YMEHbIICHAS CBAPOYHBIX JehopMalni 1 ap.

12.1.4 MuEMMANbHYIO TOMIMHY HECYINMX M OrPaXKJAOIINX AMOMHHHEBEIX
KOHCTPYKUMH CIETyeT Ha3HayaTh MO PacHETY M B 3aBMCHMOCTH OT YCTIOBHH HX NECPEROZKH,
MOHTA¥a H 3KCILTyaTaLMH.

TommuHa 37eMEHTOR OrPEKIAIOIMX KOHCTPYKIHH NP HOPMAIRHEIX YCIOBHAX MX
IKCILTyaTalliy JoInKkHa GBITE He menee 0,8 MM,

12,1.5 KoMGuHNpOBAHHEEIE COEAMHEHHUA, B KOTOPBIX 4acTh YCHIMN BOCHPHHEMAETCA
38KNIENKAMH, 8 HacTk — CBAPHEIMH ITBAMH, OPHMEHATE 3anpemacTes.

12.1.6 TIlpu coderaHuH B OAHOH KOHCTPYKUMH DIEMEHTOBR M3 QMIOMHHHS U CTANIH
JODKHEI GBITE 0GECHEYEeHE! MEPH 110 TPEJOTRPALICHII0 KOHTAKTHON KOppo3uH.

12.1.7 CoenuHEHHA HIEMEHTOB OTPAMCIAIOIINX KOHCTPYKUMH (BHTpHH, BHTD&KeH,
OKOH, ZBepell K Ap.), BEIMOMHAEMEIC Ha BXJIAABINIAX, JOMKHEI ObITh IPOBEPEHE! B ONBITHEIX
KOHCTPYKUHAX.

HenocpeacTBeHHOE CONPHKOCHOBEHHE JANONHEHUS H3 CTEKNA €  SIEMEHTAMH
ATIOMHHUEBOTO Kapkaca He IOMYCKagTCHL.

12,2 CpapHuie coeIHHEEHAS

12.2.1 TIpw MpOSKTHPORAHAK KOHCTPYKLMH CO CBAPHBIME COENMHEHHAMU CACLYET:

OPHMEHSTh BBICOKOIIPOH3ROIHTEIBHEIE MEXAaHH3UPOBAHHEIE CITOCOOEI CBApKH;

OpefycMaTpHBATE  BO3MOMKHOCTE CRBADKM 6e3 KXAHTOBKH  KOHCTPYKIHE HpH
H3TOTORNCHHH;

obecnednraTh cBOGONHELE JOCTYI K MECTAM HAIMKEHHUS LUBOB © Y4ETOM BEIOPAHHOTO
criocofa H TEXHONOIHH CBAPKH;

HA3Ha4aTh Pa3Mepbl H B3AMMHOC PacllONOWeHHe WBOB X BHIOHPaTE CTIOCOD cBApKH
Hexofin HW3  TpeboBarM#t ofecneueHHS HaUMEHbWIHX COOCTBEHHEIX HaNpmKeHHH H
Je(opMaumil IpH cBapke;

H30eraTs cOCpPeROTONEHHS GONBIIOTO YHC/A HIBOB B OZTHOM MECTE;

OPHHHMATE KONHYECTBO H PasMephl CBAPHBIX HTBOR MHHHMANBHO HEOOXOMMMEIMH.

12.2.2 Pasmenky KkpoMOK Ron cBapKy CHeAyeT Ha3HayaTh C ydeToM cnocoba u
TEXHONOTHH CBADKH, ITONOXEHHA LWBA B MPOCTPAHCTBE K TOJLMHHE CBAPHBAEMEIX IEMEHTOB
H 38BOJICKAM HODMEILIM.

12.23 IlpE DpOEKTHPOBARHHH CRAPHLIX COCOMHEHHHE H Y3NOB B HECYIHX
KOHCTPYKUMSAX CHelyeT NpeAyCMaTpUBaTh CHH)KEHHE KOHIIEHTPAlWH HANPOKeHuH, TPHMEHAS
JUIS 3TOTO COOTBETCTBYIOIINE KOHCTPYKTHBHEIE PEICHHS B TEXHONOrHYECKHE MEPOIPHATHS.

CrapHble coeMHEHAA BCTHIK CIEAYET MPeAyCMATpHBaTh ¢ 00g3aTeNEHOM MOABAPKOM
KODHS [IBA {AH C HCHONEI0BaHKEM QOPMHPYIOIKX NOMKIANOK. KOHDE! IDBOR BCTHIK caenyeT
BRIBOJIMTD 38 IIPEe/IeNL! CThiKa (HaIpHMEP, ¢ MOMOILBIO BEIBOJHBIX ILUIAHOK).

TTpu cBapke BCTHIK ABYX IHCTOB pa3sHOIf TONMIHHEL ClIEAyeT OCYIRECTBIATE NEPEXo] OT
TOJICTOrO JIMCTA K TOHKOMY YCTPOHCTROM ¢ROCA.

Yueno CTHIKOB B PACYETHEIX MEMEHTAX AC/DKHO GEITE MUHHMAJIBHBIM.

12.2.4 CpapHbie COCAMHEHHs CIEAYET PaclONaraTe B MEHEe HANpPKEHHBIX MeCTax
JJICMEHTOR KOHCTPYKIHH.

12.2.5B ysnax HeCYIMX KOHCTPYKIMH M3 HPECCOBAHHEIX mpodunedl cmenyer
TIpeyCMATPHBATH CBAPHEBIE COSAHHEHHS BCTHIK U B TaRp.

12.2,6 Pasmepel ® Gopma CBAPHEIX YIJIORLIX LIBOB JOIDKHH YROBAECTBODSTE
CHeRyIoUMM TpeCOBaAHKAM:

KaTeT MBOR Ay C/IEAYET MPHHAMATE HE MEHEE TOMOUHE! HanGoNee TOHKOTO JJIEMEHTa.
Ecnu B coemHennu Gonee ToHKHI 3neMeHT mmeeT 6ynnOy, To npenelibHOE 3HAYEHKE KaTeTa
mBa Ay MOXET OHITE yBenuuena Ao 1,5/ (! — HAaMMEHpINAS TONMUWHA COSTHHAEMBIX
9JIEMEHTOB);

pacHeTRHast JIHHA QUIAHTOBOTO H JI0GOBOTO LIBOB JOMKHA OBITE He MeHee 40 MM;
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pacuerHas nnHHa QIaHrOBOro IBa AoMkHA GRITh He Gonee 50 &y

B COCUMHCHHNX BHaXNeCT PA3IMEp HaXNECTKH OOIKH ORITL HE MEHEE ITH TOQIIIHH
Hapbolee TOHKOTO JIEMEHTA.

PexoMennaumm 1O KOHCTPYHpOBRAHMIQ CBAapHBIX COeJMHEHHE [pHBENEHE B
npunoxexny H.

12.2.7 Chapuple cOeIMHEHHS TOHKOIHMCTOBBIX KOHCTPYKUMH caeayeT NpoeKTHPOBATE
¢ YYETOM TEXHONOTHYECKHX 0cO0EeHHOCTEH IPAMEHAEMBIX CIIOCOBOB CRAPKH:

NpUBApKY TOHKMX HWCTOB oOmMHBOK K Oomee TONCTBIM IEMCHTAM Kapkaca
BRITOJIHATE APIOHOAYTOBOM TOYCHHOR CBAPKOH, B TOM 9YHCIE ¢ pacCBEpPIHBAHHEM MNepen
CBAPKOIH JIMCTA ¥ MOAKPENJIAIOMEr0 3MEMEHTA CO CTOPOHEI JINCTA,

YKPYNHEHHE TOHKOIMCTOBBIX 3JIEMEHTOB B 3aBOJCKMX YCAOBHAX BEIMOJHATH CBAPKOH
aproHOAYroBO# TOYEIHOH M AProHOAYroBOH HENpephIBHEIM IIBOM.

[lpn ceapxke CTEIKOB KpOBENBHBIX TNOKPHITHE B MOHTRKHBIX YCIOBHAX CIEXYET
TPUMEHATh aproHOKYroBYI0 CBapKy BOALHDAMOBHIM HIM ILIAaBALIMMCH 3/EKTPOAOM C
MMIYABCURHEIM NHTaH#eM XyTH. OCHOBHBIMH BHAAMM COEIMHEHMI HpPH 3TOM ABISIOTCS
HaxjecTounoe u GoproBoe.

Ilpu npuMeneHwn aproHOXYroBOil TOYEYHON CBAPKH B MOHT@KHBIX YCIOBHAX AJA
COCOHHEHHUA TOHKOJMHMCTOBRIX JJIEMEHTOB OCHOBHEIM BHIOM COESIOHHEHHA ARB/ACTCA
HAXJIECTOYHOS; 3HAYCHAE HAXJIECTKH AOJDKHO OMITE He Meree 30 MM.

12.3 3axknenounbie ¥ 60ATORLIC COCAHHEHHS
12.3.1 Pasmemenne 3aKnenok u GoxToB, B TOM GHCIE BHICOKONPOYHEIX, CIERyeT
MPOBOAMTE COTTACHO Tabmmmne 43.

Tabnuna 43
XapaKTepHCTHKA PACCTORKNSA Pacetoanmna nipu
pasmelieHuy 60aT0B

Mexay uenrpamu 3aknenok M 6oaTos B moHoM
HanparIeHHH:

MHMHHMMATTBEHOE TS 38KIIENOK 34

MHHHMaLHOe Ang 6orToR 3,5d

MAKCHMAJIbHOE B KpaHHHX PAax NpH OTCYTCTBHH S5d wnn 10r

OKafMIITIOUMX YTONTKOB [PH PACTSKEHHH M CIKATHH

MAKCHMANIBHOE B CPE/THIX M KPAKHUX pagax npH

HAMHYHN OKAHMIIAIONIMX YTONKOB

TIPH PACTAKEHUM 12d unu 20¢
ITPH CKATHH 104 wm 14¢

Ot ueHTpa 3aknenku uii GOITA JO Kpas /IeMeHTa:

MHHHMAJIBHOE BAOAL YCHITUA M 110 JHAIOHAIH 2,5d

MHHHMANBHOE TIONEPEK YCHAHA NpU 0OPE3HBIX KPOMKAX 2,54

TO K€, TIPH NPOKATHEIX HITH NPECCOBAHHLIX KPOMKAX 2d

MAaKCHMANbHOE 6l
Obosnaienun, npunamuie s mabauye 44:

d — nuaMeTp oTBepcTHs Juia GonTa;
{ — TOMEMHA HauGiasiee TOHKOTO HAPYKHOTO EMEHTA NaKeTa.

Coemunurenpible GONTHL, PACNONAraSMEIE BHE Y3NOB M CTHIKOB, CNEAYET pasMemarh
Ha MaKCHMAIBHBIX paccro;mm.

12.3.2 B pabouux 3nemMeHTax KOHCTPYKIHI YHCIO PACION0XCHHKIX 110 OJIHY CTOPOHY
CTHIKA 3aKJIENOK, IPUKPEINIAOMHAX SACMEHT B Y3Te, J0JDKHO OBITh He MEHEE ABYX.

12.3.3 Ilpu 3apoacko#l XOMOAHOH KIIENKe TONIMHA CKICHBIBAEMOro NakeTa Ha ckobe
He JI0JUKHA IPERBIATS YETHIPEX THAMETPOR AKIICNOK.
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12.3.4 KOHCTpYKUMA COSHHEHHA TOHKHUX aTIOMHHHEBLIX JIEHT C KOHTYPOM JOJDKHA
HMETh DPeryiupyeMoe HpedBapHTEIBHOE HATSKEHME M HE JOMyCKaTh KOHTAaKTa MEXAy
AMOMHHHEM, CTaNIbIO M GeTOHOM.

12.3.5 JnameTp 3aknenxu foibked Geith He Gonee mATH TOMMME HauGonee TOHKOTO
aneMenTa. 3a pacUeTHEI AMAMETP 3aKNeNKy CeAyeT NPHHAMATE JHAMETD OTBEPCTHIL

12.3.6 dopma 3axnenks M ee pasMepsl IS XONOAHOH KIENKH YCTAHABITHRAIOTCHA
TEXHWIECKHAMH YC/IOBHAMHE Ha H3NOTORIEHHE CTPOMTENLHbIX KOHCTPYKITII W3 AMOMIHUA,

123.7 B KOHCTpyKIMAX #3 IpoMAMPOBAHHBIX JHMCTOB pe0pa JKECTKOCTH MM
AnadparMsl CICAYET COSHMHATH B KaXAOK TOUKE KacaH#wa ¢ rodpoM H INEMEHTOM,
YCH/THBEIOITHM KOHCTPYKLHIO.

12.3.8 Crbixu MeMOpatHol 0SIHBKY CAEAYET BRIONHATS BHAXJIECT, IPH 3TOM CTHIK
HoikeH ObITH COSMHEH He MEHEe YEM IBYMS PAAaMH CBAPHEIX TOYEK MITH 3aKNENOK.

13 IIpoTHBOonOAapHbie TPeOOBAHUSA

13.1 AmOMHHMEBEIE KOHCTPYKUMH JOJDKHBI COXPaHATh HECYIDyI0 M (HIH)
OrpaXIACITYI0 croco0OHOCTE NpH HMOKEpe B TEUEHHE RPEMEHH, YCTAHOBJIEHHOTO R
IOKYMEHTaX, NIPUBEACHHEX B 4.2,

13.2 B 3aBUcHMOCTH OT BBIIOMHAEMEIX (yHkumii orsecroiikocTs (npenen
OrHECTOHKOCTH B MHHYT&X) ANIOMHHHEBBIX KOHCTPYKUMH ONpeaenseTcs B COOTBETCTBHH C
IeACTRYIOWMM 3aKoHOM [1]:

AN OTPAXHAIOLIMX KOHCTPYKHEHK — moTepeit HemocTHOCTH u, ecmu rpebyercs,
norTepeH TeMIoH3opyomeR cnocofHoCTH;

DU HecYIOUX KOHCTPYKIMHE — moTepell Hecyiei cnocobHocTH;

A COBMEINAOMMX (QYHKIHME HeCyMIMX M OrpaaloliNX KOHCTPYKIHE — moTepeit
Hecywed cnocobmoctH, moTepedd  uemocTHocTH M, ecam  Tpebyercs, morepedt
TEMIOHAONUPYIOMmE# CHocoBHOCTH.

13.3  Ilpenensl  OrHECTOAKOCTH  AMOMHMHHMEBRIX  KOHCTPYKOMH  ZOJDKHEI
COOTBETCTBOBATH TPpeOyeMOol CTeNeHH OTHECTOMKOCTH 31aHMH H COOpY(EHHUI, B KOTOPHIX OHE
npumeraoTcs. CoGCTBeHHBIC [IPENeNTEl OTHECTOMKOCTH CEAYET ONPeReNATh O Pe3yabTaTaM
HCNBITAHKHHE KITH paCYETHBIM IMyTEM (B OTAENbLHBIA CILyTIasX).

134 Jina ofecneuenns TpebyeMoro mnpedena OTHECTOMKOCTH —ATIOMMHHEBEIX
KOHCTPYKLHH CIIefyeT HCONb30BAaTE:

— OFHE3AIUTHLIE HAMbUIAEMEE COCTABHL, OOMa3skH, OOIMLOBKH OFHECTONKHMHU
IUIMTHBIMH, TMCTOBBLIMH M JPYTHMH MATCPHATAMH,

— HaH¢ceHHE Ha 00orpeBacMyl0 TOREPXHOCTP KOHCTPYKUHMH  TOHKOCHOHHEIX
BCIIYYHBAIOWINXCH TOKPHITHH (CHEIHANLHLIX OrHE3AMMTHAIX COCTAROB C TONIIHHOM CYXOTo
CNOfl, HE NPEBEMUAIOMICH 3 MM M MHOTOKDATHO YBENHYHBAIOLIMX CBOKO TOMIUHY IpH
OrHEBOM BO3ACHCTBHH);

— xombGuHAIHHE CTIOCOGOB IAMIKTEL

13.5 Ilpu npuMeHEHHM OTHE3ALMMTHEIX COCTABOR K KOHCTPYKIIMAM, HMEIOIIHM
3alUTHOE MOKPHITHE NMOBEPXHOCTH, OTHE3AlUTHEIC XapaKTePHCTUKH CIEAYET OHpedeIsTs ¢
YMeTOM NOBEPXHOCTHOIO CJIOA, MCTIONB3YEMOr0 B KAYeCTBe MHAPOM3OMALHOHHOTO HIH
JIEKOPATHRHOTO.

13.6 TipumeHeHHE CPeACTE OrHE3AMMTEHE CNENYeT OCYLIECTBAATE B COOTBETCTBHE C
IIPOEKTOM OrHE3AMHUTEL.

13.7 Harpy3kd OT CPEACTB OTHe3alUWTHI CICAYET YUMTEIBAT: B HArpyskax Ipu
pacuerax aMFOMHHHMEBBIX KOHCTPYKIUHIH.
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HNpuaoxenue A
OcHoBHbe GyKBeHHbIC 0003HAYEHNA BEJIHYHH

A — nnomans ceyenus 6pyTTo;
Ag— nnomanp ceyeHus packocop;
Ap— nnoman, ceueHus BETBH;

Ar— nuomaae cedeHHA Nonxy (nosca);
A;— onomags CeYeHHA HeTTo,

B — GumMoMeHT;

D - pasmep yrommenus;
E - wmogyns ynpyrocru;
F— cuna;
Ir— MoMeHT MHEpUHH NMoAca GanKH OTHOCHTENIBHO cOGCTBEHHOH OCH;
Iy — MOMEHT WHEpUHM CeHEHHS BETBH;
Iy [~ MOMEHTEI HHEpLMH CEYeHHN [0ACa M packoca (epMBl;
I;— MOMEHT HHepLWH CeueHHA pelpa eCTKOCTH, NIAHKH;
= MOMEHT HHepLIHW CeUeHMA nonepeyHoro pebpa;
lri— MOMEHT HHEpLHH CeYeHHs NpoAoNbHOro pedpa;
I — MomeHT WHEpLIME npH cBoDOAHOM KpydeHuu Ganku;
L I, —  MoMeHTBI HHepLuH ceueHns GPYTTO OTHOCHTENLHO OCeil X —X H
J — ) COOTRETCTBEHHO;
Fon Ln = TO Ke, ceueHUS HETTO,
Ip~ cexTopHanbHBIH MOMEHT HHEpDLIMH CEUCHHS,
M —  MoMeHT, HarubaroHi MOMEHT,
My, My, — MOMEHTLI OTHOCHTENBHO OCeli X —X M Y —) GOOTBETCTBEHHO;
N — npononsuan cuna;
Nuag— DOMONHMTENEHOE YCUIHE,
Ny — ycunue B 0IHOH BeTBH KONOHHEI,
() — nonepeyHan ckna, CHNa CABNMIa;
Ofic— YCIOBHaA fionepeyHAs CHIA LT COSRUHHTENLHEIX SNEMEHTOB;
(Qs— YyCNOBHas nonepevHas CWIa, NPHXOAALEACH Ha CHCTEMY IUIAHOK,
PacmoNIOXEHHEIX B OAHOR MIOCKOCTH,
R — pacuernoe conpoTHBICHHS QTIOMHHUA PACTIKGHHIO, CKATHIO, U3rnby;
Rep— pacueTHOE CONpoTHR/IEHHE cMATHIO GONTOBEIX COBNHHERHI;
Ry — pacueTHO® conpoTurnenue cpesy GomTos;

Ry — pacdeTHoe conpoTHBneHHE pacTieHuo Gonros;

Ris— PpacyeTHOE COMPOTHBNEHHE CPey 3AKIENOK;

R,— PACHETHOE CONPOTHRICHHE CMATHIO 3AKNENOYHLIX CoeIRHEHHH;

Rsn— pacuerHoe cONpOTHRIIEHHE PACTAKEHHIO BRICOKONIPOYHLIX Gonros;

Rp— pacyeTHOE CONPOTHBIIEHHS ATIOMHHHA CMATHIO TOPLEBOH NOBEPXHOCTH

{NpH HaNNUMK TPUTOHKMH),
Rip — pacueTHOE CONpOTHBICHHE ANFOMHHHSA CMATHIO TIPH IUIOTHOM KACAHUY,
Rpi— pacueTHOE COMPOTHBNACHKE PACTIREHUIO ANIOMHHHA NOCIE AOCTHXESHUA
ANIOMHHHEM TIPEAE/IA TCKYUSCTH;

Ry— pacueTHOe CONpPOTHBIEHHE AMIOMUHHA CABUTY;

Ry~ pacyernoe CONPOTHBAEHHE PACTAKEHHIO ANIOMHHHAS B HATIPABIECHHH TOMLMHEL
NpeccoBaHHoOro Moayhabpukara;

Run— HOPMATHBHOE COMPOTHBIIEHME ANIOMHHHUS PA3PEIRY, IPHHUMAEMOS PABHEIM
MUHHMRILHOMY 3HAYEHHWIO BPEMEHHOrO CONMPOTHRIIEHHA O 10
HALMOHANBHBIM CTAHAAPTAM H TEXHHYECKHM YCIIOBHAM HA AMIOMHHMI,

Ry — BOpMAaTHBHOE CONPOTHBIICHHE ANIOMUHHS, MPMHHMAEMOE PABHEIM MUHHMATEHOMY
3HAYEHUIO YCIOBHOTO MPEIENA TEKYYECTH &2 TIO HALMOHANEHEIM CTAHAAPTAM M
TEXHHYECKHM YC/IOBHAM Ha amIOMWHHIA;
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R, ~ pacyeTHOS CONMPOTHBAEHHE CTEIKOBBIX CBAPHBIX COSAWHEHHI PaCTHKEHHIO,
CHKATHIO, Haruby;
Rys~ pac4eTHOE COMPOTHBIEHHE CTEIKOBLIX CBAPHLIX COSANHEHHE CABMTY;

Ryzy = paCHMETHOE CONPOTHBICHWE CTHIKOBLIX M HAXIIECTOYHBIX CBAPHBIX COBMHHEHHI
CBUIY;
Rys— pacyeTHOe cONpOTHB/ICHHE YTIOBLIX LIBOB CPE3y MO METAMTY LIBa;
Rwsm— DACUETHOE COMPOTHUBJIEHME COEIMHEHHH, BHIMONHEHHBIX KOHTARTHOH ponMkosoi
cBapKoi;
Ry»— pacueTHOE CONPOTHBICHUE ATIOMHHHA B OKOMOIIOBHOH 30HE;
S = cTaTHYECKMit MOMEHT CABHTaeMOl 4acTH ceveHWs GPYTTO OTHOCHTENBHO
HelTpaneHoii ocH;
Wy— MOMEHT CONPOTHBNCHHA CEUEHHA AR Hanboee CXKATOTO BOJIOKHA;
Wy, Wy~ MOMEHTh CONPOTHBNEHHA ceuerna GpyTTO OTHOCHTENIBHO Ocelt X —Xx U y—y
COOTBETCTREHHO;
W, Wyn— MOMEHTEI COTIPOTHB/IGHHA CEMEHUS HETTO OTHOCHTENLHO oceli X —x U y—y
COOTBETCTBEHHO;
Wayn— CEKTODHANEHEIH MOMEHT CONPOTHB/ICHHS CEUCHMS HETTO,
b~ mupHHa;
bes— pacueTHad IIHPHHA CBECA NONKH (TTOACHOTO JIHCTA);
by — UIMpHUHA BRICTYTIAIOWIEH YacTH pedpa, cBeca;
d— puametp orseperus Sonta;
dp — HapyxHHIil AuaMeTp cTepkHs Gonra;
@ — DBKCLEHTPHCHTET CHIbL,
f— nporu6;
h— BbicOTa;
h,_,— pac4eTHAA BEICOTA CTEHKH;
hw = BRICOTA CT&HKH;
i—= PpamHyC HHEpLMH CeYCHNS,
fmn — HAHMEHBIUHH PATHYC HHEPLIHH CeueHMA,
ix; iy — PaAHyChl HHEDUHH CCUEHHA OTHOCHTENBHO OCEH X =X M y—) COOTBETCTBEHHO;
ky — xaTeT YrIOBOTO IBA;
[ — InHHA, NPONET, PACCTOAHHE;
/o — INKHA CTOHKH, KONOHHBI, PACNIOPKH;
l4— IIHHA packoca;
lef— pacqeTHad ATHHA,
ln— IUIMHA NAHENH MOACa PepME! MITH KOOHHBI;
lw— pacHeTHad IIHHA CBAPHOIO IOBA;
Iy, [y~ PpacyeTHBIE ANHMHbI YEMEHTA B TUIOCKOCTAX, MEPNEHAUKYITAPHEIX K OCAM X —X H
Y —) COOTBETCTBEHHO;
m — OTHOCHTENBHBIA 3KCUeHTpHCHTET, m = Ea [/ W,;
Mef— TPHBENEHHBIH OTHOCHTENBHEIH SKCUCHTPUCHTET, My = 1M,
r— paanyc,
{ — TONLMHA;
{»— TonuMHa peGpa;
fw—  TONMLIHHA CTEHKH,
& — KodibHumeHT ais pacyeTa YTOBOIO WBa N0 METANTY e,
" koahduuueHT yenoruit paGoThl 6ONTOBOrO CoeqHHEHHS;
Ve~ k03(PHIHEHT YCoBUHA paboTer;
P — K03 HUHEHT HATSKHOCTH O MATEPHANY;
% - KObPULHEHT BNHAHUA M3MEHEHIA TEMIEPATYpPEI;
Yo — K03(hHULMEHT HANEKHOCTH N0 OTRETCTREHHOCTH,
Y= k03t HUUMEHT HAJEKHOCTH B PACHETAX N0 BPEMEHHOMY COTIPOTHBISHHIO;
n— KO3QOHLHEHT BNHAHHA QOPMES CEYCHHUS;
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rubkoctb, A= lyl iy

yenoeHan rubkocts, 4 = A4 JR/E ;
yenobHas rubxocTs OTAENEHON BETBH;

ApUBeJeHHasA TMOKOCTh CTEPIKHR CKBOIHOMD CEUeHHUS,

YCNOBHAA NPHBEEHHAN rUGKOCTE CTEPIKHA CKBOIHOIO CEUSHHA, A o = A JR/E :
ycnoBHas THOKOCTE cBeca rosca, 4 = byl t) R/ E ;

ycnoBHas rHOKoCTh cBecoB ¢ yronienneM (6ynnboii);

yenosHad rubkocts creHkd, 4w =(hy/ )V R/ E ;
mpefenbHad yonosHas riOKoCTb CReca roaca (MoACHOTO IKCTA);

YCIOBHa% rHOKOCTE CHATOTO Nosca Ganku;

mpefenbHas 'MOKOCT;

pacyeTHbIe THOKOCTH 3/1EMEHTa B IUIOCKOCTHX, NepneHAKKYMAPHBIX OCAM X =% M
¥ =) COOTRETCTBEHHO;,

pacHeTHOE HanpmKeHHe B ofonouxe;

KPHTHYECKOE HanpmieHHe B obomouxe,

MECTHO® HANPOKEHHE,

HOPMANEHBIE HAMPKEHHS, MAPANIENLHLIE OCIM X —X H Y — Y COOTBETCTBEHHO,

HanpAXkKeHHE B CBAPHOM COSAMHEHHHM OT Haruba;

KacaTe/bHoe HalpsuKeHUe,;

HATIPSUKEHHE B CBAPHOM COSIMHEHHH OT Cpe3a,

K0IDPUUMENT YCTOHYHBOCTH TIPM LIEHTPANLHOM CHKATHH,

k03 DHUMEHT YCTOIMMBOCTH TIPH CHKATHH;

ko3 HUHEHT YCTOHUHBOCTH NPH M3rube;

KO3 hHUHEHT YOTORYMBOCTH HPH CHKATHH ¢ HIrHGOM;

k03¢ pHIHEHT YCTOIYHBOCTH NPH CKATHU C HIrMGOM B IBYX TIAOCKOCTHX.
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IIpanoxenue B

DHIHYecKHe XaPAKTePHCTHKH aJdIOMHAHHSA
TaGnuua B.l - Ouanyeckue XapakTepHCTHKH

XapakTepHCTHKA JHayeHHe

Moayns ynpyrocti £, H/mm?, npu TeMnepatype, °C:

MuHyc 70 0,73510°%

or muHyc 40 1o 50 0,700:10°

100 0,640:10°
Monyns capura G, H/MM?, npH Temnepatype, °C:

Munyc 70 0,27410%

oT MuHyc 40 mo 50 0,26510°

100 0,255'10°
Kosddument nonepeunoii aedopmaumuu (TMyaccona) v 0,3
Koa¢duupent nuneiinoro pacuupenns a, © C-', npu remneparype 02310~

or muHyc 70 ao 100°C

CpenHee 3HaUeHHE TUIOTHOCTH p, ki/M® 2700

IIpuMevaHue ~ Jlag HpOMEKYTOUHbIX 3HAHEHHH TEMIIEPATYpH 3Havenust £ u G cuemyer
ONpeaeNATs JHHEHOR HHTep NOMAUHEH,
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Ipunoxenne B

ILnoTHOCTE AJTIOMHHMA

Tatnreuma B.] —[InoTHOCTL ANOMHHHA

Mapxa | AMr | AB | Al | AMnu | 1925; | B95 | AK8M3u
AMOMHHIR AII31; 1915

AJI33
Mormocrs, | 2680 | 2700 | 2710 [ 2730 | 2770 | 2850 2550
KI/M




Ipnaoxenne I'
Ko>¢punuenTnl ycroiiunpocTa ¢ AJf pacdeTa EHTPANAbHO CHKATHIX

NIEMEHTOB

CIT 128.13330.2016

B Tabmune I'.1 npuBeaeHs! cxeme1 cedeHu, 1 KOTOPLIX B Tabminax L2 u T3

IOPUBEAEHEI 3HAUCHASA Kot duiienTa ¢.

Ta6bnuma 1 - Cxems ceuenuit ing onpenenenns koshduineHTa @

Tun cevenns Homep
Tabnuu
O6o3Hauenne Dopma
! [ -l— 1
- |BOoF+TET B |-
I
2 _.JTE' = "l:_ﬂ'_ r3

Ta6nuua .2 - KosddHRuueHTE @ yeTOHIABOCTH LEHTPAIBHO CHATEIX JEMEHTOB
I ceseHui THIa, 1

TubkocTs KorhhHurenTnl ¢ s 3AeMEHTOB U3 AMIOMUHIA MapoK

emenron | ATTIM | AMuM | AIBIT; | AMm2M | AZBITS | AI3ITI; | 1925, | 1915T
AN31T4 AMr3H2 1915

0 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
10 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
20 1,000 1,000 0,995 0,982 0,946 0,936 0915 | 0910
30 0,985 0,955 0,930 0,915 0,880 0,865 0,838 | 0,830
40 0,935 0,900 0,880 0,860 0,818 0,802 0,770 | 0,758
50 0,887 0,860 0,835 0,812 0,763 0,740 0,696 | 0,676
60 0,858 0,820 0,793 0,766 0,705 0,675 0,615 0,590
70 0,825 0,782 0,750 0,717 0,644 0,605 0,530 | 0,500
80 0,792 0,745 0,706 0,665 0,590 0,542 0,440 | 0,385
90 0,760 0,710 0,656 0,608 0,510 0,450 0,348 | 0,305
100 0,726 0,665 0,610 0,555 0,432 0,367 0,282 | 0,246
110 0,693 0,625 0,562 0,506 0,382 0,313 0,233 0,204
120 0,660 0,530 0,518 0,458 0,330 0,262 0,196 | 0,17
130 0,630 0,545 0,475 0,415 0,290 0,227 0,167 | 0,146
140 0,595 0,505 0,435 0,362 0,255 0,197 0,144 | 0,126
150 0,562 0,470 0,400 0,313 0,212 0,168 0,125 [ 0,110
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Ta6nuna I3 — KoaQhHIMERTH ¢ yCTONTIMBOCTH HEHTPANLHO CHKATEIX 3JIEMEHTOB
UL cedeHui Tuma 2

I'nbrocte KoadhduimeHTs! ¢ na 31eMEHTOR W3 AIIOMHHHA MApOK
IMEMEHTOB | ATIIM | AMuM | AIZIT; | AMr2M | AJBITS | AJBITI; | 1925 [915T
4 AII3IT4 AMr3H2 | 1915
0 1,000 1,000 1,000 1,000 1,000 1,000 1,600 1,000
10 1,000 1,000 1,000 1,000 0,990 0,983 0,967 0,960
20 0,975 0,950 0,940 0,920 0,885 0,880 0,867 0,860
30 0,922 0,895 0,878 0,862 0,820 0,808 0,790 0,775
40 0,877 0,842 0,822 0,807 0,760 0,742 0,715 0,695
50 0,832 0,796 0,773 0,750 0,700 0,678 0,638 0,613
60 0,795 0,752 0,725 0,698 0,635 0,607 0,560 0,530
70 0,757 0,713 0,680 0,647 0,574 0,538 0,482 0,450
30 0,720 0,670 0,635 0,597 0,520 0,480 0,413 0,380
90 0,690 0,632 0,588 0,545 0,466 0,422 0,348 0,305
100 0,657 0,593 0,543 0,498 0,410 0,360 0,282 0,246
110 0.625 0,553 0,500 0,450 0,362 0,310 0,233 0,204
120 0,590 0,515 0,460 0,408 0,316 0,263 0,196 0,171
130 0,560 0.480 0,420 0,370 0,280 0,228 0,167 0,146
140 0,527 0,445 0,385 0,333 0,237 0,194 0,144 0,126
150 0,497 0,412 0,352 0,300 0,205 3,166 0,125 0,110
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Npunoxenne 1
Koypdnuuent ycroiiunsocrd npu marnbe o ;

O.1 Kosdduuuent ¢ p A1 pacyeTa Ha YCTOHYMBOCTL M3TMOaeMEIX MIEMEHTOR
OBYTABPOROTO, TABPOBOTO H IIBEINEPHOrO CEHEHHS CIELYeT ONPENENATE: B 3aBHCHMOCTH OT
pPaccTaHOBKH cBAseH, pacKpenNAIOmMX CKATBEI  IIOAC, BHAA HArPY3KM M MecTa ee
npumoxeHnus. [IpM  3TOM mnpegmonaraeTcs, 9TO HAIPY3KA JEHCTBYET B IUIOCKOCTH
HamboIEIel sxectrocTH (s > [y), 2 OTOPHBIC CEMSHIA 3AKPEILIEHE OT GOKOBRIX CMEIleHHH
TIOROPOTA.

4.2 JIna Ganke IBYTARPOROIO CEHYEHHSA C ABYMS OCHAMH CHMMETPHH JUIS ONPEACICHHS
K03G(]HITHERTA @) HeoOX0qMMO BHMHCIHTE KO3 GHUMEHT @1 mo PopMyne

2
I ¥

p1= L‘”WTJ[:&J =, 5.8)

* A\ e
roe  — kosthduuent, BRMUCITEMBI cornaco TpeGonannam 11.3;
lef— pacueTHad Anuna Gaxy Wi KOHCOTH, ONPeAeIHEMan COrNIACHO TPECOBAHAM
734
h — nonnag BBRICOTA CEUEHHA.

J.3 3uavueHne xosdounmenta B GopMyne (O.1) cliemyer BEIMKCIATE 10 dopmymanm
tabnun [1.1, .2 u JI.3 B 28BHCHMOCTH OT KOIHYECTBA 3aKPEINEHHE CXATOTo Nodca, BAAa
HArPY3KH H MECTa €€ [PHI0IKEHHS, 3 TAKKE OT IapaMeTpa ¢, PARHOTO:

a) UM PecCOBAHHEIX IBYTABPOB

2
1 (1
a=154 | L, A.2)
Lk
rae [,=0422b¢* — MOMERT HHepIHMH cegenns IpH cBOGOIHOM KpYHeHnH (31¢ch b:
H f — COOTBETCTBCHHO IMHPWHA H TOMIHHA MPIMOYTOIEHHKOB,
00pasyomux cedenue).

IMpn Hanuymu yTonmeHwu# Kpyraoro cevenus (Gysb)
4

L=0423b 3+ nﬂ,
32

rae D — naamerp GynsG;
n—yncno Oyne0 B CeYeHHH.
6) AN CRapHBIX JBYTABPOBBIX GAlloK MpH OTCYICTEHM OTGOPTOROK, YTOMLICHHI MO
KpasiM H 3HaUWTENBHBIX YTOMNEHH# B YIIIaX NapaMeTp o CHEZYET BBIMHCIATE 10 (hopMyIe

L, Y 3
a=%8 [-‘i—fJ (u ‘”3], I3)
hb, bt}
TAe  JUTd CRAPHLIX K (PECCOBAHHBIX ABYTABPOBIX GATOK:
If § br— COOTBETCTBEHHO TOMIMHA ¥ IMPHHE Mosca Gankw;
h — paccTOAHEE MEKY OCAMH TOACOB,
a=0,5h
JUTS COCTABHEIX KIIETIAHEIX ARYTABPORLIX Gajok:
{/— cyMMapHan TOMINMHA IMCTOB IIOAGA ¥ FOPH30HTAILHOH IOKA MOACHOTO YTOJIKA;
by~ MAPUHA NUCTOB HOACA;
h — pacCTOSHHE MEMKIY OCAMH ITAKETOB MOACHELX JIHCTOE;
@ — CYyMMa BBICOTHL BEPTHKANBION MONKH IOACHOTO YIOMKa ¢ TOMUMHOH NaKeTa
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TOPH2OHTANBHEIX JIHCTOB,
{ — cyMMapHas TORIMHHA CTEHKH H BEPTHKAITBHLIX IIOJIOK NOACHBIX YTO/KOB.
3HageHne koapbHIMeHTa @ 5 B hopMyne (22) caexyeT NpHHAMATE:
opu ¢, < 0,667 Os =@
npu @, > 0,667 s =0,5+025¢, ANA ATOMAHESA BCEX MAPOK, YKA3AHHBIX B
Tabmuue 1, 3a ncxmonenuem AMriH2, AJ3ITI u AJI31TS, 1 ¢ = ¢, Ho e Gonee 1,0 —
I amoOMHHES Mapok AMr3H2, AIBIT] u AA31TS.
J.4 Ins paspe3Hoii Gaka ABYTABPOBOTO CEYEHHA C ORHOM OCBIO CHMMETPHH (PHCYHOK
H.1} ans onpepenenus xo3QduUMeHTa @p HEOOXONHMO BHMMCIUTE KO(HUHEHTE @) H
@2 1o popMmynam:

I, 2t hh, E
oi=1l4lyL.21.—; 18]
I, I R
I, 2 hh, E
Q2= ldly =2 2.—; (A.5)
I, I R

w =26 [,ﬂo,sy, +B.} +¢* +(057, + ,ay)] : (1.6)

B ¢opmynax (J1.4) — (1.6):
{ — xo3thdpuumenT, 3apucAmA OT BUAa HATPYIKH H IPAHUMaeMEIi o Tabmiue 1.4;
hy, h2 — pasmepsl, ykasaHHEbIE HA pucyHKe JT.1;

Yo
y,, = -1'1— — OTHOCHTENIbHAA KOOPAWHATA TOYKH [IPHIOKEHHSA HAarpy3KH CO CBOHM 3HAKOM

(cM. pucymox JI.1);

2
B, = [0,43 - 0,065(%1) ](2;1 -1);

I
3meck n=—-1— (rae /;.l>— MOMEHTEI HHEDIHHA COOTBETCTREHHO CXATOTO H PACTAHYTOTO
-
1 2

IORCOB OTHOCHTENBLHO OCH CHMMETPHHM CEYSHHA);
e[k 04 L),
Lo, RS

¥ ¥
I; — MOMeERT yHepIWH NpPH KPYYEeHHU [CM. 0003HaYeHux K dopmyne (11.2)].
3nauenme KoadpuuneHTa @) B Gopmyne (22) cregyer IPUHAMATE:
npH @ > < 0,667 Pr =0y
npu @2 > 0,667 ©s =@, [0,5 + 0,25(i +
P P

yKasaHHBIX k Tabneme 1, 33 ucmogenuem AMr3H2, AJI3IT! u AZI31TS, Ang KOTOPEIX @,
ciemyet BerucITE o Gopmyne (J1.5) u npurEMars He Gonee 1,0,

l-n

]:l Al aOMHAHAA BCEX MapOK,
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Tabnrna /1 —KodbpummenT y wig Ganok ABYTaBPORONO CEYEHHS C IBYMs OCSIME CHMMETDHH

Koadduupesra
ans Banox Gez 3akpelneud B IPONETS NpH HAAHYHH HE MEHEE JABYX
Koodduupent _ MPOMEXYTOTHRIX

o TIPH COCPeNOTOYSHHCH Harpyske, NpH PaBHOMEPHO PAcNpeaEAeHHOM 3aKpefNeHHE BEPXHETO Noaca,

OpHACKEHHOE K noAcy Harpyske, NPHIOREHHOH K Nogcy JeNANTHY PONET HA DABHBIE

YacTH, He3ABUCHMO OT MECTa

BEPXBEMY HAKHEMY BEPXHEMY HIDKHEMY NPURIOMEHAA Harpy3KH
1 2 3 4 5 &

0,1 0.58 2,80 0,91 2,14 1,20
0.4 0,98 2,84 0,91 2,14 1,23
Lo 1,05 2,87 0.95 2,17 1,26
4.0 1,26 3,05 Li2 2,35 1,44
8,0 1,47 3,29 1,30 2,56 1,65
16,0 1,89 3,75 1,68 2,94 1,96
24,0 2,24 4,10 2,00 3,22 2,24
32,0 2,56 4,45 2,28 3,50 2,49
48.0 3,15 4,97 2,73 3,99 2.91
64,0 3,64 5,50 3,15 4.45 3,33
80,0 4,10 5.95 3,50 4.80 3.64
96.0 4,48 6,30 3.89 515 3,96
128.0 5,25 7,04 4.48 5,78 4,50
160,0 5,92 1,77 5,04 6,30 3,01
240,0 735 9,17 6,30 7,56 6,09
320,0 8,54 10,40 732 8,40 7,00
400,0 0,63 11.48 8,16 5,38 7,77
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Ta6numa 2 — Kosdduuent y anx 6anok AByTaRPOROTO CEYCHUS
¢ ABYyMS OCAMH CHMMETPHH IIDH OJHOM 3aKpeIUleHHH

6anmxu B cepende nporeTa

Buit HarpyIku MeCTO IpHtoKenus Koadduumenr
HArpY3IKH
Cocpeporouensas B cepenune mponera
(HE3aBHCHMO OT YPOBHA w =175y
NPHIOKEHHA )}
CocperoToueHHas B uereepTH Nponera
K BEpXHEMY MOACY
PaBHoMepHO K repxHemy noscy y =Ldy
acipeneieHHan
CocpeaoroyeHnan B yerzepTu nponera v =1.6
K HWWKHEMY TIOACY oy
PaBHOMEpHO K HipkHeMmy noscy _
pacrpepeneRHat v =13y
[ipameyanne — 3n6Ch IHAHEHNE \/ / CHCAYET TPHHAMETE (10 rpade 6 Tabmuubt /1.

Tabnuua J1.3—KospduuMenry ams woHCoNeH ABYTABPOBOTO CEYeHNs

C JBYMA OCAMH CHMMETpHH

Koaqupuupenr w npu Harpyake,
Kostduumenr TIpHAOKEHHOH K noscy
a BEPXHEMY HHMHEMY
4 0,875 3,640
6 1,120 3,745
g 1,295 3,850
10 1,505 3,920
12 1,680 4,025
14 1,855 4,130
16 2,030 4,200
24 2,520 4,550
32 2,975 4,830
40 3,250 5,040
100 5,040 6,720

TaGnuua J1.4-Koadpduurent{ ana Ganok NByTaBpOBOrO CEUEHWS
C OFHOH OChI0 CHMMETPUK

Bua narpyseu Uucruiit warub Pasnomepro CocpeaoToucusas cunma |  MoMeHT Ra OLIHOM
pacnpejeneHHaR B CEPeAUHE MPoNeTa KOHUE Basnky
Koadduusmenr ¢ 1,00 1,12 1,35 1,75
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hy

ha

1, &y

Pucyrok II.1 — Cxema ABYTAREPOBOTO CeYeHHA ¢ ONHOH OCBO CHMMETpHH

4.5 VYcrofiuuBocTe 0amox WIBE/UIEPHOrO CEYEHHA CICAYET IPOREPATE TAK Ke, Kak
Ganox IBYTaBPOBOIO CEMEHMA, NPH 5TOM & BeMHCHATh 10 dopmyne (J1.2); HalinerHble

IHa"eHNs ¢p YMHOXATE Ha 0,7.
3navenus I, L u I B dopmynax (I.1) u ([.2) ciegyer nprHAMATE ANA BIRGINEpA.
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IIpnaoxenue E

Pacuer BHEUEHTPEHHO CHKATHIX M CKATO-HIrHGAEMbBIX 2JIEMEHTOB

Tab6nuna E.1 - KospduimenTs ycToRTHBOCTH @, AN NPOBEPKH YCTORYHBOCTH

BHELICHTPEHRO CHKATEIX (CHKATO-HIrH6aeMLIX) CIOITHOCTEHYAThIX
CTepkHeH B IIOCKOCTH HCHCTBHA MOMEHTA, COBIANAIOLICH C
INTIOCKOCTHIO CHMMETPHHI

Yenosnas 3naucHHe @y NPY DPHECAEHHOM OTHOCHTTILHOM KCUSHTPUCHTETE /Myf
rufKocTs
T 0,1 0,2 0,3 0.4 0.5 0.6 0.7 0,8 1.0 1.2 1,5
0,5 990 980 973 937 905 880 850 920 767 725 657
1,0 947 907 872 837 807 778 752 725 630 637 583
1,5 880 832 793 758 126 700 507 647 607 570 518
2,0 217 765 723 687 656 627 457 580 540 507 463
2.5 750 695 652 617 587 560 410 515 482 452 413
3,0 677 618 578 545 517 495 472 455 425 400 367
35 593 542 505 475 453 434 415 398 374 355 325
40 505 436 435 412 393 378 362 350 327 312 288
4.5 425 395 374 356 342 328 315 306 288 275 2585
5,0 358 338 320 307 295 285 275 268 253 242 227
5,5 303 287 276 265 257 248 242 235 225 215 202
6,0 257 246 238 230 223 218 213 208 198 192 180
6,5 222 212 207 202 197 191 187 183 175 170 161
7,0 192 187 181 177 172 168 165 161 155 150 145
8,0 148 145 142 139 137 134 132 129 126 123 120
2.0 120 117 115 113 m 110 108 107 105 102 100
10,0 097 095 093 092 091 090 088 087 085 084 082
Oxonuanue mabauyst E.]
chomma 3Hauenue gy NPH OPHBEREHHOM OTHOCHTENEHOM KCLIEHTPUCHTETE Mlyr
rifixoets
s 20 | 25 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
0.5 567 500 445 360 302 257 225 203 182 165
1,0 505 445 394 323 272 235 205 186 167 151
1,5 452 398 355 292 247 215 188 171 153 140
2,0 405 358 320 265 227 197 175 158 142 130
2,5 362 322 290 242 208 182 162 46 132 121
3,0 323 290 262 220 192 167 150 t35 123 114
35 288 260 236 202 175 155 140 126 116 108
4,0 257 233 2i4 184 159 144 130 117 109 101
4,5 230 210 jo3 167 146 132 i21 110 102 095
50 205 190 175 152 135 123 113 103 096 090
5.5 185 172 160 140 125 118 105 097 090 085
6,0 166 155 145 128 115 106 097 090 085 080
6,5 148 141 132 117 137 097 090 085 080 075
7,0 135 128 120 108 098 090 085 080 075 070
8,0 112 107 100 091 085 080 077 072 067 062
9,0 094 Q90 086 080 076 072 067 063 059 055
10,0 080 077 075 070 067 062 060 056 052 048

Npumeganusn
| 3Hauenun xo3duuneHTOB @ B TAOMHIE yBenywensl B 1000 pas,
2 3HaueHus Qe cAEAYET IPUHUMATH He Goree 3HAUEHHH Q.
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TaGnuna E.2 - KospduuueHTH YCTORUHBOCTH Qe AT MPOBEPKH YCTOHIHBOCTH
BHELEHTPEHHO CKATHIX (CXKATO-AIrHOAEMBIX) CKBOSHBIX CTEPKHEH
B IIOCKOCTH ASHCTBHS MOMEHTA, COBNANAIONMIEHE ¢ HIOCKOCTRIO

CUMMETpPUH
Venoswas 3HA4EHHUC Pe NPH MPHBEASHHOM OTHOCHUTCAENOM 3KCUEHTPHCHTETE My
rROKOCTD
x 0,1 0.2 0,3 04 0,5 0.6 0,7 0.8 1.0 .2 1.5
0.5 950 | R88 | 825 | 755 | 718 | 660 | 635 | 605 | 540 | 495 | 436
1,0 882 | 810 | 756 | 693 | 660 | 609 | sg2 | 548 | 496 | 453 | 405
1,5 872 | 753 | 684 | 643 | 607 | s68 | 534 | 507 | 458 | 420 | 375
2,0 773 | 700 | 640 | 593 558 523 | 492 | 468 | 423 | 390 | 347
2,5 712 | 637 | 585 | 543 508 477 | 450 | 427 | 390 [ 358 | 320
3,0 640 | 575 | 530 | 488 | 458 | 430 | 408 | 387 | 355 | 327 | 294
35 s65 | so7 | 467 | 432 | 410 | 385 | 365 | 350 | 321 | 297 | 270
4,0 490 | 442 | 410 | 382 363 343 | 327 | 313 | 200 | 269 | 247
45 418 | 382 | 357 | 335 320 | 304 | 290 | 280 | 260 | 243 | 223
5.0 353 | 328 | 309 | 293 280 | 268 | 257 | 249 | 233 | 219 | 202
55 300 | 282 | 267 | 256 | 245 | 237 | 228 | 222 | 208 | 197 | 183
6,0 256 | 242 | 233 | 223 216 | 210 | 202 | 197 | 187 | 178 | 166
6.5 220 | 210 | 205 | 197 190 | 185 | 182 | 175 | 167 | 160 | 150
7.0 192 | 186 | 180 | 173 169 165 | 162 | 157 | 150 | 145 [ 136
8,0 150 | 145 | 142 | 139 135 133 | 130 | 127 | 122 | 120 ] 112
9,0 120 | n7 | ns | 112 | 110 | 108 | 107 | 105 | 101 | 098 | 095
10,0 007 | 096 | 095 | 093 | 092 | 091 | o9o | 087 | ogs | 083 | 082
Oxouvanue mabauyy E.2 -
Yenosnas 3uaucHue Pg_[IPH NPHBEAEHHOM UTHOCHTCALIIOM DKCUBHTPHCHTETE Myl
rHBKOCTE
T 20 | 25 3.0 4.0 50 | 60 X 8.0 9.0 10.0
0,5 370 | 320 | 282 | 323 | 196 | 170 | 157 | 143 | 122 110
1,0 342 | 296 262 213 182 | 155 145 130 113 096
1,5 318 | 275 243 198 170 | 144 134 120 105 090
2,0 204 | 257 227 185 159 | 135 125 112 100 084
2,5 273 | 240 | 213 173 | 150 | 127 | 117 | 105 | 095 079
3.0 253 | 222 197 164 | 142 | 121 111 100 | 092 075
3,5 232 | 206 185 155 | 133 115 106 | 095 087 072
4,0 213 | 190 172 145 125 | 110 100 | 050 083 070
4,5 195 | 177 160 135 117 105 | 094 | 086 080 067
5,0 178 | 162 148 127 110 | 098 089 | 082 076 064
55 163 | 150 137 120 | 105 | 094 ( ogd4 | 077 | 072 062
6,0 1s0 | 138 128 112 | o098 | o0 | o0 | 073 068 060
6,5 136 | 127 118 103 | 094 | o085 | 076 | o070 | 063 058
7.0 125 | 117 108 096 | 090 | 081 072 | 067 062 056
2,0 105 100 092 036 | 082 072 065 060 056 052
9,0 090 | 087 081 077 | 072 | 065 | 058 | 055 050 048
10,0 080 | 076 071 068 | 064 | 057 | 052 | 048 044 044

lNpumenanus
I 3maveHns koadduuHeHTOB @e B TAONHIE Yaemuyensl 8 1000 pas.
2 3HAaYeHHA (. CAGLYET NPHHAMATEL He GoJee 3HaYEHHH @ .
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Tabnena E3 — KoadpuunenTn! ansans Gopmel ceqenns 1)

Tun Cxema CE4CHHR M 3KCHEHTPHCHTET A 3HayeHHa 77 ipy
eeueKia A—f 0<A<5 A>5
v 01<m<5 | s<m<20 0lsms<5 | S<ms<20
1
%:[ <>1’[ - 1,0
2
to=p25 - 0,85
A,
3 _
- 0,75+0,024 0,85
! ; T LAY 7
@ {B: = - | (135-0,05m)—0,01(5~m)A 1l
3 sa43  MAe 025 | (1,45-0,05m)~0,0 (5~ m)T 12
R
= ;ﬁ | 1 }IEM osa| 05 | (L75-01m)-002(5—m)i 1,25
el
— <015 — —
W >10 | (190-01m)-002(6-mT | 14-0027 13
6 L Ab——— .
2 j &ic0.15 - ?75[1—0-3(5—"?)—'} 75
= k
Al\'
7 g 9 ?
g R .
= — . 1-08-L
] | ; L ] ??s( A )
P <015
8 a 1,0
A,T __I?L 0,25 (0.75+0.05m) +0.01(5—m)A X
0547 | —Ilr 0.5 (0,540, lm) +0,0%5-m}Z 1,0
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>1 (0.25 +0,15m) +0,03(5 ~ 1) A 1,0
g _
° ? 0,5 {1,25-0,05m)-0,01{5-m)}A 1,0
54
Ly o AL g
I, | >1 {(1.5-0,1m)-0,02 (5-m)a 1,0
10 A A ﬁ 0,5 1.4
T A ese? “il* 1,0 1L6-0,01{5-m)T 16 1,35+0,05m 16
0347 0254 ¢ 2,0 18-0,02(5-my 1,8 1,340,1m 1.8
11 4, 9 0543 ¢ -3—:{ 0,5 1,45+0,04m 1,65 1,45+0,04m 1,65
I—ﬂ —jw—— . wy —_T_ 1.0 1,8+0,12m 24 1,8+0.12m 24
054, | 054, | | 1.5 2.0+0.25m +0,13 - - -
2.0 3,0+025m+011 — — -

Npamevannsn

1 Jna THnoB cedeHH# 5 —7 NpH noncuere 3Ha9eHHH A/d, miomanb BEPTHKANEHLIX 3EMEHTOB 00K HE CAeAYeT YIHTHBATD,
2 JIna THDOB ceueHRH 6 —7 3HAYEHUA 75 CIEHyeT MPHHHMATE PASHBIME THAYSHMAM 77 NS THNA 5 [ Tex ®e SHAeRHAX Arfdw.
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Ta6nuua E4 - [IpHBeneHABIE OTHOCHTENBHEIE IKCIEHTPUCHTETE] My UL BHELEHTPEHHO
CIKATRIX CTEpXHEH ¢ MapHUPHO-OMEPTHIMY KOHIIAME

3HAUCHNE Mics IPH Htyy1, PARHOM

Dmopst 7
MOMEHTOB 0,1 0,5 1,0 1,5 2,0 30 40 50 7,0 | 10,0 | 20,0
1010030 068 | 1,02 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
5=-10 2010017039 | 0,68 [ 1,03 | 1,80 | 275 | 3,72 | 565 | 8.60 | 18,50
o 31010010 022036055 1,17] 1,95 277 a60]| 740 | 1720
'%M, 4010|010 010|018 [030) 057 | 1,03 ] 1,78 | 3,35 | 590 | 1540
5010|010 | 010|010 (015023 048|095 | 218|440 1340
6 (010|010 010|010 010015/ 0,18 ]| 040 | 1,25 | 3,00 | 11,40
71010 | 010 | 010 | 0,10 [ 010|010/ 010]|010][050]|170]| 950
1070 [ 031 | 0,68 | 1,12 | 1,60 | 2,62 | 3,55 | 4,55 | 6,50 | 9,40 | 19,40
4ot 210010 022|046 {073 | 1,05 | 1,88 | 275 | 3,72 | 565 | 8,60 | 18,50
i 31000017038 058|080 | 1,33]200] 277|460 | 740 | 1720
B =M, | 4|00 014|032 049 /066 1,05] 1,52 2221 350|590 ]| 1540
50010010 026|041 | 057|095 138 | 1.80 | 2,95 | 470 | 13,40
6 (010|016 | 0,28 | 0,40 | 0,52 | 0,95 [ 1,25 | 1,60 | 2,50 | 4,00 | 11,50
7010|022 032042055 |095]| 1,0 1,35 | 2,20 { 3,50 | 10,80
1010032070 [ 1,02 ] 1,60 | 262 | 255 | 455 | 6,50 | 9.40 | 19,40
5o 2010|028 | 060090 | 1,28]19 |275] 3,72/ 565|840 | 18,50
31010027 | 055 084|195 1,75 | 243 | 3,17 | 4,80 | 7,40 | 1720
ME—w |, 0.10 | 026 | 0,52 | 0,78 | 1,10 | 1,60 | 220 | 2,83 | 4,00 | 6,30 | 1540
5010025 052|078 | 100 1,55] 210|278 385590 | 1450
6| ol10|o028) 052078 | 1,00 1,55 |200] 27|38 | 560|138
71010 0320520678 | 1,0 1,55] 1,9 |260]375]|550] 1300
1010|040 | 0,80 | 1,23 | 1,68 | 2,62 | 3,55 | 4,55 | 6,50 | 9,10 | 19,40
5205 2| 010|040 [ 078 | 1,20 | 1,60 | 2,30 | 3,15 | 4,10 | 585 | 8,60 | 18,50
3010 040|077 | 1,07 | 155|230 | 3,10 | 39 | 555 | 813 | 18,00
MEEm=m | 4| on0 | om0 |05 | 13 | nss | 230 | 305 | 280 | 530 | 760 | 17.50
s|o010] 040 | 075 | 1,00 [ 1,55 | 2,30 | 3,00 { 3,80 | 530 | 7,60 | 17,00
6010040075 1,10 1,50 | 2,30 | 3.00 | 3,80 | 530 | 7.60 | 16,50

7010|040 075 11O | 1,40 | 2,30 | 3,00 | 3,80 | 530 | 7,60 | 16,00

OBoauavenun, npunameie ¢ mabnuye E.4:
M, A o M,

"= O,
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IIpanoxenne JK

Bujel kpensennii orpaxkaaomux KOHCTPYKIHH

CI1 128.13330.2016

TaGnuua XK1
OmnucaHue KpenneHus HasHayeHHe npory kLMK HopMatHBHEE
JOKYMEHTEI
BrITDKHAA 2MOMHHHEERAR 3AKIEIKA ¢ JNA Kpemnera JTeMEnToR TOCT 10299,
CEPISTHMKOM H3 HEPXKABEIOMESH CTAIN HAM | NPHMEIKAHKA H JEMEHTOR TOCT 10300;
KOPPO3HOHHO-CTOHKHE 1aKEIIKE KOHCTPYKUMR Menchy cobol IrOCT 10308,
PA3IHYHOrO JTHAMETPA FOCT 10304
bonTosoe coennnenye Jng KpenneHua 3NeMeHTOB K TOCT 7798;
(B TOM 4HCe waiiba, raiika) HECYIIElH KOHCTPYKUHH, 2 TAIOKE T'OCT 3915
3[EMEHTOB KOHCTPYKUMI Mexay
coboii
Buutosoe coegnHeHNE Jns KpenneHNA 3REMEHTOR TOCT 11738
KOHCTPYKUHH Mexxy coboii T'OCT 10618
rocT 28778

BONTH CAMOAHKePYIOLLHecs PACTIOPHEIE AR
CTPOUTENECTEA

JIns KpemneHns K CTeHe

17
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Ipunoxenne H

Koxcrpyupopanue cBapHBIX cOeIHHEHHEH

Tatnuua K

NeNe
TIT

BuI ¢BAPHOIO COSNHMHEHHA

PexoMeHnnaimi

1

CIBROBOS COCHHHCHNC

f:"_"":.
\
A
—

LN/ S

Aonsiia 66ty oSsmennioff payvcaks KPoaok.,
BRWEKE L Noqwapka men. Tlpn cocammemnl
JICTOR padnoii Toanunm Goace foetWii o=
®eH ObITL cxouicH, B coorpercrsitn ¢ TOCT
14806-80. Lust Goiee YeHGnoro coltpoTiie-
N yeraloTHbM  (aupsmciis,  speTyn
CEAPHOTO MBI [IOCKOCTRE COCRINCAOND
MENMCHTA NHCOBXQAINO YeTPMINTL. Tio noanox-
HOCTH 1 PCKOMEILIVETCH  LPUMSIBITL (1epece-
KARMITITACH HIROR

%] [

Cowluntelie BHAXICCTRY

N
| j ,

3t min

Bo nsBexkonne mandaminnx maipsxcigili B
CoapIoy NILe MeofXOAIIAMA [MoCTAHOBKA LIDAR
JARYR CTOpOYL, Kok HpaBha, [REscAKn Kposiok
He TpedyeTea

Tapponoe cocninmenMe

2r min

Heolxo M TTHATCIBNadR HOMTOHKD TOMIA Bcp-
THKAILIOTO 2MCMCHTA K IUMCTIIIC,

Crapka JOMXHN 0CVRICCTBANTLES B KONAYRTOPC.
Kak [pasiiio, paycaka KPpOMOK HE ¥PeoyeTesL.
Econn gosmagen n3rnd  Cicnkn, 11codxenino
UPCAYCMOTPCTD CBANHON NIOR ¢ JIRYX CTOPOH

MMpn ouupanun ATNCTa Ha pepo XKCCTROCTIL B
CHVRIE CCAN JUICT JOUMBCHracTen by, PeKo-
MCHAYCTCH HICPCMECTUTDL CBAPHOI OB B CTopo-
Uy OF ZCICTRI MAaKCHARUIBIOTO 1AThGaructo
MOMCHTA

Jlm pocipiaTna MOMCHTI TUBPOBOC cocinue-
HIC AOAKNO OLITL YCIICIID YIVIORBIMH pedpai
XCCTROCTH. Pehpo JAODEHO GLITL [PHKPCILICIO
AR, YTobLl yrHosofl MoB OLL; HEHPepkbell 1o
m30cKae 00pazonANIIN KPaTcpoB

OrGopTOBANIIME JICMCHTLL B PCICPRYAPAY I0J-
HKIULI OLITL PACTIONOMKCHLY ITOJ [IRSIMBIM YIVIOM K
HPRBATBACMOMY MICMCHTY € IICABO CHIDKCIIE
113rHGAIONIX HATPAKCIITE 8 coaploM nine.

He 101ycKacTes [PIBAPKD JUKPYIIICIIION0 KOlI-
A AICMCHTY
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Oxonvanue mabnuyst H

CIY 128.13330.2016

PekoMenaatms

PekomeHnnyerea NPUMEHATE JBOHHBIE YIIOBLIE
MIBEL, APGIYCMATPHBAIOUINE COBIMHEHHE BOTERIK
HNR BHAXNECTRY

VOIANTCALHAA CTLKORAR HAKIUEKL AYV4ILe HCCro
MOMKCT OLITL DBLINOAICHD 115 MIEMEHT POMBO-
B opael CO LUBAMH.  HPOXGARTIMMIL Xl
KOHIICBLIC TOYKI JTHCTA.

BTO CIMKACT MAKCUMIALNOLIC CPSINOmMHE 1=
UPSEECHUS 13 VIAORBIY 1IBAX 110 CPABICIID ¢
NPSMOYTOIbHOH Hak Kol

Mpu mepeccucHHH DTABHLIY ORAOK € 3ICMCHTA-
MH nepedopok H Teperopofox, ko widckaHuc
BOSHRKHOBOHHA B MOCTC HMX [CPECCMCHMS BLI-
COKHX MCCTHBIX HAaNpHACHHE HeoBxonuama no-
CTAHOBKQ NoficpetHLY peGep

Peldipa MCCTKOCTH. NpCLOTHpaLLAIOHE  aodop-
MOUHID M3 OAOCKOCTH CTCHKH OAAKH, OOMAEHLI
MMCTD KOMCTPYKLMEK) KPCRAcHHM K TOAKAM, ¢
RERLN TICPERANH YCMARR OT CTCHEW K NDAKSM
ETKH

Buapeas aoamibl B6rh SKQVEICHUBIMIE BO (03-
OoaHNC KOMHUCHTPATOPON I‘IEH'I[JF!}KCHHI‘"I n yr-
nax. Eenn i sMecre BLIpeI HPeAYCMATPHBICTCS
YOHCHNC, TO HeOOXOMIVG  LPCHYCMOTPETD,
YTOOLT CH{I[)HOI"! oD ATWHANCH AOCTOTOMHLIM JUTA
BOCTIIPIFTH BeCTl IOrPYEKI, KOTQpRaR cpciacT-
CH A _\’Clﬂll‘l’l‘l’.‘!]lhl‘lbﬂni ICAICHT.

Jna nebonuieny ALIPEIOR CIEAVET NPEAITOMECTR
CJI_\"IE\“ sbw Caynmo «4w, 1o odICHIReT Hol-
COHEY  VCHANTCARIIOIG  DIEMTITE 11 YAVTRIGCT
H[]OTIEHOH(:“CTIHIE YETANOCTHLIND RV PSIOKSTIHIAM

NaNg BHA cRapHOFO cOBIHHEHHA
m
7 ﬁ ”é
8 —97
i
9
10
11
X-x @
A b
12

B xpomuTciinax, DPUEPSIUICIHINLIY K TOJKIM,
TACT) HONOK OTLRICIHLE OT CTEHKI, Bocipil-
HIMAOT MOHBING ¥OHITH. YCM Y3CTh, JPITMLI-
KAIDMAY K CTCHES. JITO UPHBOAHT K BLEICOKIIM
TSN IEUSERCHITT B enTpuisiofl HacTH
HOAKIL

Hro0el pacHpeiICHiTh  MOIQIDRCHIE 110 IHBY
Goier PARHOMEPHO. HeoDXOIIMA  II0CTIXHOBED
pelcp  RecTROCTIL  1EPeialoning  Harpyaky 1m
CICHKY OCHOBHOTO MICMCITE
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CIT 128.13330.2016

Butauorpagus
[1] denepansusii 3axon ot 22 urons 2008 r. Ne 123-03 «TexHudecknil peraiaMeHT o
TpeboBaHNAX NOKAPHOH Oe30IaCHOCTHY
[2] ®enepambaeni 3axon ot 30 aexabpa 2009 r. Ne 384-D3 «Texuuueckuit permaMentT o
6e30MacHOCTH 3aHNI ¥ COOPYIKEHHIY.
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https://meganorm.ru/Data2/1/4293739/4293739924.htm

