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MHUHHCTEPCTBO
CTPOUTEJHCTBA U )KMJIHAIIHO-KOMMYHAJIbHOTO
XO3SIMCTBA POCCHIICKOHA ®EJIEPALIAA

(MAHCTPOM POCCHH)
ITPUKA3
oT «aﬁ) k202 4 Ne A f:.?/y/
Mocksa -

06 yTBepKIeHHH cBOja NpaBuj «KOHCTPYKIHH MOKPBITHII NPOCTPaHCTBEHHBIE
mMeTaJiHdeckue. [lpaBuja NpoeKTHPOBAHH D

B coorBercTBUH c IlpaBuiamu pa3spabOTKH, YTBEPXKICHWS, ONyOMMKOBaHNUS,
M3MEHEHHs ¥ OTMEHBI CBOJOB IIPABHII, YTBEP)KIEHHBIMHU IOCTaHOB/eHHeM IIpaBuTensCTBa
Poccuiickoii ®@emepamuu ot | wmroms 2016 r. Ne 624, moOAmyHKTOM 5.2.9 myHKTa 5
[Monoxenus 0 MUHHCTEPCTBE CTPOHMTENBCTBA H KMIAIIHO-KOMMYHAIBHOTO X03sHCTBa
Poccutickoit @enepanuy, yTBEPKAECHHOTO OCTAaHOBICHHEM TIpaBuTenscTBa Poccuiickoi
®@enepamuu or 18 Hos6ps 2013 r. Ne 1038, mymkrom 64 Ilmana pa3paboTku H
YTBEPXKIEHHs CBOJOB TNpAaBHI K aKTyalM3alMH paHee YTBEPXKICHHBIX CTPOMTENBHBIX
HOpM ¥ NpaBHJ, CBOAOB IPaBWJI Ha 2020 r., YTBEPXIEHHOTO NPHKa30M MUHHCTEPCTBA
CTPOMTENBCTBA M IKHJIMINHO-KOMMYHAIIbHOTO xo3siictBa Poccuiickoii @enepanuu OT
31 smBaps 2020 r. Ne 50/mp (B pefakiuu NPHKa3oB MuHHCTEpCTBa CTPOUTENBCTBA H
KIATHITHO-KOMMYHAIBHOTO Xo3siictBa Poccumiickoii Denepaiuu OT 9 ampens 2020 r.
Ne 197/mp, ot 20 oxtsi6pst 2020 r. Ne 633/mp), mp H K 2 3 BI B 2 10:

1. VTBepmuTh W BBECTH B [eHCTBHE Hepes 6 MecsleB CO OHS HW3NaHHUA
HACTOSALIEro IpHKa3a IpUJaraéMbiii CBOA  IPaBHIL «KOHCTPYKIMM  MOKPBITHH
POCTPaHCTBEHHbIE MeTajlTaeckre. [IpaBria MpoeKTHPOBAHMSD).

2 JlemapTaMeHTy  IPafOCTPOMTENBHOH  NEATENBHOCTH M ApXUTEKTYPbI
MHUHUCTEPCTBA CTPOHTENBCTBA H IKMIMIIHO-KOMMYHAIBEHOTO X03s1#icTBa POCCHHACKOH
denepauuu:

a) B TedeHwe 15 mOHeH co NOHS M3aHMA MpHKasa HATpaBUTH yTBEePXKIEHHBIH CBOI
npaiy  «KOHCTPYKIHMHM MOKPHITHH TIPOCTPAHCTBEHHBIE = METaJIHIECKHE. [TpaBuia
IPOEKTUPOBAHHS» Ha PErHCTPAlMiO B (enepanbHEIA OpraH HCTIONHUTENbHOH BIACTH B
cepe cTaHAAPTU3ALMH;




: /14
6) obecneunTs OIMyONMKOBAHHE HA OQULHATBHOM caiite MuUHHCTEPCTBA
CTPOMTENBCTBA ¥ IKWIMIIHO-KOMMYHAIBHOTO XO3SHCTBA Poccuiickoit Depepaiun
B HH(QOPMAIMOHHO-TENIEKOMMYHUKAIMORHOH ceTH «VIHTepHET» TeKCTa CBONA MPABHI
«KOHCTpYKLIHH TIOKPBITHH MPOCTPaHCTBEHHBIE METaJUTMUECKHE. [TpaBuna
IPOEKTHPOBAHKS» B OJEKTPOHHO-UM(POBOX (opME B TEICHHE 10 pgHeH co nOHA
perucTpanvi CBOfa TpaBuil (efepabHBIM OpPraHoM WCIIOJIHATENHHOM BIacTH B chepe
cTaHAapTH3alUH.

MuHuCTp UJJ{I) N.3. @aizyninuH
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IMpeaucaoBue

Cgenenusi 0 CBojIe NPaBUJI

1 UCIIOJIHUTEJIb — AO «HHUL] «CtpourensctBoy» — HHUUCK wnm.
B.A. Kyuepenko

2 BHECEH Texnuyeckum KoMHuTeTOM T0 craHgaptuzaiuu TK 465
«CTpOUTETBCTBO»

3 IIOAI'OTOBJIEH x yTBepxkaeHuto JlenapTaMeHTOM TpajoCTPOUTENbHOM
JEATEIBHOCTH W ApXUTEKTypbl MUHHCTEPCTBA CTPOUTENBCTBA W KUJIMIIHO-
KOMMYHaJIbHOTO X03siicTBa Poccuiickoit @enepanuu (Munctpoit Poccun)

4 YTBEPX/EH IIpukazom MuHHCTEPCTBA CTPOUTENHCTBA U KUJIMIIHO-
KOMMYHaJIbHOTO XO03siicTBa Poccuiickoit ®denmeparuu ot 29 nexabps 2020 r.
Ne 892/mip u BBenieH B nerictBue ¢ 30 urons 2021 r.

5 3APEITMUCTPUPOBAH ®enepanbHbIM areHTCTBOM IO TEXHUYECKOMY
perynupoBaHuio 1 Merposioruu (Poccranmapr)

6 BBE/IEH BIIEPBbBIE

B cnyuae nepecmompa (3ameHvl) UnU  OMMEHbl HACMOAWE20 C800d NPAGUT
coomeemcmayioujee  ygedomienue 0yoem OnyOIUKOBAHO & YCMAHOBNIEHHOM NOpsoKe.
Coomsemcmeyiowan uHgopmayus, yeeooMieHue U MeKCMbl paA3MeWarmecs makxice 6
UHpOPMAYUOHHOU cucmeMme 00We20 NOIb308AHUS — HA OQUYUATLHOM catime pa3padomyuka
(Muncmpoii Poccuu) ¢ cemu Hnmepnem

© Munctpoit Poccun, 2020

Hacrosmmii HOpMAaTHBHBIH JOKYMEHT HE MOXKET OBITh IIOJHOCTHIO WJIM YaCTUYHO BOCIIPOM3BEJICH,
THUPa)KUPOBAH M PACHPOCTPAHEH B KauecTBE OUIMAIBLHOTO U3JaHus Ha Tepputopun Poccuiickoit denepanun 6e3
paspemienuss Musnctpos Poccun
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BBenenue

Hactosmuit cBox mpaBmi pa3paboTaH ¢ y4eTOM IMOJIOKEHUN (enepabHbIX
3akoHOB 0T 27 aexadps 2002 r. Ne 184-03 «O TeXHUYECKOM PETYIUPOBAHUNY, OT
30 nmexabpsa 2009 r. Ne 384-03 «TexHuueckuil perjaMeHT O O€30MaCHOCTH
3JaHUNA U COOPYKEHUN» U COJEPKUT TPEOOBAHMS K PAaCUETy U MPOEKTUPOBAHUIO

METAJUIMYECKUX MPOCTPAHCTBEHHBIX KOHCTPYKIUI MTOKPBITUH.
Cson MIPaBUII paszpaboTtan aBTOPCKUM KOJUIEKTUBOM
AO «HUII «CrpourtensctBoy — [ITHUMCK um. B.A. Kydepenko (pyKoBOIUTEIH
TEeMBbI — J-p TeXH. HayK [1.I. Epemees, n-p TexH. Hayk U.U. Beosikos, KaH]l. TEXH.

Hayk /[.b. Kucenes).
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CBOJA MPABHIJ

KOHCTPYKIIMHU NOKPBITHI TIPOCTPAHCTBEHHBIE
METAJIVIMYECKHUE
IIpaBu/ia NpOEeKTUPOBAHMS

Metal spatial structures of roofs. Design requirements

JlaTa BBenenus — 2021-06-30

1 O0acTh NPUMEHEHUA

1.1 Hacrosmuii CcBOJ TMpaBUi PACHPOCTPAHSIETCI HAa MPOECKTUPOBAHHE
CTEp>KHEBBIX, BaHTOBBIX (BUCSYUX), TOHKOJMCTOBBIX, KOMOUHHUPOBAHHBIX
METAJUIMYECKUX  MPOCTPAHCTBEHHBIX KOHCTPYKUMA TMOKPBITUWA  3JIaHU U
COOPY)XKEHUU TMPOMBIINUICHHOTO, TPaXIAaHCKOTO M  CEIbCKOXO35UCTBEHHOIO
CTPOUTEIHCTBA.

1.2 TpeOGoBaHusi HACTOSIIETO CBOJ@ MpaBUJ HE PACHpPOCTPAHSIOTCS Ha
MPOCKTUPOBAHKUE TPAHCIOPTHBIX COOPYKEHUH (MOCTBI, TyTEIMPOBOABI, ACTAKAbI,

BHATYKH, TIOJIBECHBIE TIEPEXO0/IbI TPYOOIIPOBOJIOB H T. II.).

2 HopMaTuBHbBIE CCHLIIKHU

B HacrosmeM cBoJe mOpaBui MCHOJIb30BAHBI HOPMAaTHBHBIE CCHUJIKA Ha
CJIEIyIOLIME JOKYMEHTBI:

I'OCT 977-88 OtnuBku cTanbHbie. O0IIME TEXHUYECKUE YCIOBUS

['OCT 1050-2013 MetamnonpoayKiius u3 HEJIETUPOBAHHBIX
KOHCTPYKIIMOHHBIX Ka4eCTBEHHBIX M CHEIHAIbHBIX cTajeil. OOume TeXHuYeCKne
yCIIOBHUS

['OCT 2246—70 IIpoBosioka ctambHas cBapodHasi. TeXHUYECKUE YCIOBUS

I'OCT 2789-73 IllepoxoBaTocTh MOBEPXHOCTH. [TapameTpbl u

XapaKTEPUCTUKU

HN3nanue opuuuaabHoe
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'OCT 3064-80 Kanatr oaunapHoii cBuBku Tuna TK kxoHcTpykiuu 1x37

(1+6+12+18). CoprameHT

I'OCT 3090-73 Kanatbl cranmbHble. KaHaT 3akpbIThIH HECYHIUH C OJHHUM
ciioeM 3eTo0pa3Hoii mpoBosioku U cepaeunukomM tuna TK. Coprament

['OCT 3241-91 Kanatsi cranbHbie. TeXHUUECKUE YCIOBUS

['OCT 4543-2016 MeTtamnonpoayKiusi U3 KOHCTPYKIIMOHHOM JIETMPOBaHHOMN
cTai. TeXHUYEeCKUE YCIOBUS

['OCT 4784-2019 AntoMuHUN M CIUIaBbl aJIIOMUHUEBBIE Je(POPMUPYEMBIE.
Mapku

['OCT 5582-75 [Tpokar TOHKOJIUCTOBOM KOPPO3UOHHO-CTONKHIA,
YKapOCTOUKHUN U KapONpOouHblil. TeXHUUECKHE YCIIOBUSA

'OCT 7062-90 TIlokoBKkM W3 YIVICPOAWCTOM U JICTUPOBAHHOW CTaln
U3roTaBJIMBaEeMbIe KOBKOW Ha mpeccax. [Ipumycku u nomycku

I'OCT 7675-73 Kanartbl crtanpHble. KaHaT 3aKpbITBI HECYIIMH C OJHUM
CJIOEM KJIMHOBHJIHOW W OJHUM CJIOEM 3€TOOpa3HOM MPOBOJIOKH U CEPACUYHUKOM
tuna TK. CoprameHT

['OCT 7676—73 Kanatel cranpHble. KaHaT 3akpbITBIA HECYIIMH C ABYMS
CJIOSIMU KJIMHOBUIHOM W OJHUM CIIOEM 3€TOOpa3HOM MPOBOJIOKA U CEPACUHUKOM
tuna TK. CoprameHT

['OCT 8479-70 TlokoBKM ®3 KOHCTPYKIMOHHOW  YTJIEPOJUCTOU M
JerupoBaHHOM cTayu. OOIIHe TEXHUYECKUE YCIOBUS

['OCT 1372697 JleHTsl W3 alIOMHHHS ¥ aJFOMUHHUEBBIX CILIABOB.
TexHuyeckue ycioBus

'OCT 1889973 Kanatel crampHble. KaHaThl 3aKpbIThie  HECYIIHUE.
TexHuueckue ycioBus

['OCT 1890173 Kanatsl cranpHbie. KaHaT 3aKkpbIThIA HECYIIUH C ABYMS
CJIOSIMU 3€TOOpa3Hoi poBosIokH U cepaeurnkom Tumna TK. CoprameHT

['OCT 19281-2014 ITpokaT moBbIlLIEHHON MPOYHOCTH. OOIIME TEXHUYECKHE
YCIIOBUS

['OCT 19903-2015 IIpokat nuctoBoi ropssuekaTanbiii. CopTaMeHT
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['OCT 21631-2019 Jluctel w3 adIOMUHHS ¥ QIIOMHUHUEBBIX CIUIABOB.
TexHuyeckue ycioBus

['OCT 23118-2019 KoHcTpyKIIMu  cTalbHble  cTpouTelbHbie.  OOmue
TEXHUYECKUE YCIOBHS

['OCT 27751-2014 HanexHOCTh CTPOUTENBHBIX KOHCTPYKIIMH M OCHOBAaHUHU.
OCHOBHBIE MOJOKEHUS

['OCT 277722015 IlIpokaT nnsi CTPOUTENBHBIX CTAJIBHBIX KOHCTPYKLHUU.
OO011e TeEXHUYECKUE yCIOBUS

['OCT 32484.1-2013 (EN 14399-1:2005) BosiITOKOMITIEKTHI BHICOKOIIPOYHBIC
JUTSL TIPEIBAPUTENBHOTO HATSKEHUSI KOHCTpYKIMOHHBIE. O01re TpeboBanus

I'OCTP 53628-2009 OmnopHble YaCTH METAUIMYECKUE KATKOBBIE JIJIsi
MOCTOCTpOCHHs. TeXHIUUECKHUEe yCIOBUS

['OCT P 55374-2012 IIpokat U3 cTaiau KOHCTPYKIIMOHHOW JIETUPOBAHHOW TSI
MocTocTpoeHus. O0IIMe TEXHUYECKUE YCIOBUS

['OCT P 58033-2017 3panust u coopyxkenus. CrmoBaps. Yacte 1. OOmue
TEPMUHBI

I'OCTP 58064-2018 TpyOsr cranmpHBIe CcBapHbie. i1 CTPOUTEIHHBIX
KOHCTPYKLIMH. TEeXHUYECKHUE YCIOBUSA

CIT 14.13330.2018 «CHull 1I-7-81* CrtpoutenbcTBO B CEHCMHUYECKHUX
paiionax» (c usmeHenueM Ne 1)

CIT16.13330.2017 «CHull  1I-23-81*  CranbHble  KOHCTPYKIIUU»  (C
n3MeHeHusiMu Ne 1, Ne 2)

CIT 20.13330.2016 «CHull 2.01.07-85* Harpy3ku u Bo3aeucTBHS» (C
n3meHneHusiMu Ne 1, No 2)

CII 28.13330.2017 «CHulI 2.03.11-85 3ammura CTpOUTENBHBIX KOHCTPYKIIUI
oT koppo3umn» (¢ n3menenusimu Ne 1, No 2)

CIT 35.13330.2011 «CHwulI 2.05.03-84* MocTsl u TpyObI» (C M3MEHEHUSMU
Ne 1, Ne 2)

CII 128.13330.2016 «CHullI 2.03.06-85 AntoMuHHEBbIE KOHCTPYKIII
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CII 294.1325800.2017 Konctpykiuu cranbhble. [IpaBuna mpoeKTHUpOBaHHUS

(c uamenenuem Ne 1)
CII 296.1325800.2017 3panus u coopyxenusa. OcoObie BO3aeHCTBUA (C

n3meHenrem Ne 1)

[Ipumeuyanue — Ilpu moOMB30BaHMM HACTOSILIUM CBOAOM IPaBHI IEJIeCO0Opa3HO
IPOBEPUTh JECUCTBUE CCHUIOYHBIX JOKYMEHTOB B HH(GOpPMAllMOHHON cHcTeMe O00IIero
NOJIb30BaHUS — HA O(UIIMATIBHOM caiiTe (e1epaIbHOro opraHa UCIOJHUTEIBHON BIIACTH B cdepe
CTaHJapTH3alMM B ceTu VIHTepHET WiIM MO €XerogHoMy HH(GOPMALMOHHOMY YKa3aTellto
«HamonanbHbpIe CTaHIAPTHI», KOTOPBIM OMYOJMKOBAH MO COCTOSHHIO Ha | sHBapsi TEKYIIEro
rofla, W TO BBIIYCKaM €XEMECAYHOro HMHPOPMALMOHHOIO YyKazatens «HanuoHanbHble
CTaHJAPTHD» 3a TEKyIHUH TroJd. Ecim 3aMEHEH CCBUIOYHBIM JOKYMEHT, HAa KOTOpPBIM JaHa
HEJATUPOBAHHAsl CCBUIKA, TO PEKOMEHIYETCS MCIOJIb30BaTh ACUCTBYIOLIYIO BEPCHIO ATOrO
JIOKYMEHTa C YY€TOM BCEX BHECEHHBIX B JaHHYK0 BEPCHIO H3MEHEHHMH. Ecim 3ameHeH
CCBUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa JaTUPOBAaHHAs CCbUIKA, TO PEKOMEHAYETCS
MCIIOJIb30BaTh BEPCUIO 3TOr0 JOKYMEHTA C YKA3aHHBIM BBILIE TOJIOM YTBEPKICHUS (IIPUHSITHS).
Ecin nocnie yTBepKIE€HHs HACTOSIIErO CBOJA NPABUJI B CCHUIOYHBIM JOKYMEHT, Ha KOTOPBIN
JlaHa JaTUPOBaHHAs CCBUIKA, BHECEHO M3MCHECHME, 3aTPAarMBaIoIlEe IIOJO0KEHUE, HAa KOTOPOe
JlaHa CChUIKA, TO ITO IOJIOKEHUE PEKOMEHYeTCsl MPUMEHATh 0e3 ydyera JaHHOI'0 W3MEHEHMs.
Ecnu cchl1ouHBIN JOKYMEHT OTMEHEH 0€3 3aMEHbI, TO MOJIOKEHHE, B KOTOPOM JaHa CChLIKa Ha
HEro, pPEeKOMEHAYETCsl NPUMEHATh B 4YacTH, HE 3aTparuBarouieil 3Ty ccbulky. CBeneHus o
JIeMCTBUU CBOJOB IIPAaBUJI 1ieJiecoo0pa3Ho MpoBepuTh B DepepanbHOM HH(POPMALIMOHHOM (QOH/E
CTaHIapTOB.

3 TepMunbl U onpeaeIeHUs

B mnactosimiem cBojae mnpaBwi npuMmeHeHbl TepmuHbl no ['OCT 27751,
I'OCT P 58033, CI116.13330, a Takxke  CICOyIOIIME  TEPMHUHBI  C
COOTBETCTBYIOIIUMH OTPEICIICHUSMH:

3.1 6oar-mapuup: Kpenexnas aetaib B BUIE HUIUHAPUYECKOTO CTEPXKHS,
MpeTHa3HAYCHHAs I 00eCTICUeHHsI CBOOOHOTO BPAIICHUS y37Ia.

3.2 00JblIENPoOJIETHOE MeTaIndeckoe MOKpbITHe: [lokpeiTHE mMposieToM
CBbIIIE 36 M.

3.3 mpocTpaHCTBEHHAsl CTep:KHeBasi KOHCTPYKuusi: CucrtemMa U3 KOPOTKUX
NPSAMBIX METAUTMYECKUX CTEp)KHEH, OOBEIMHEHHBIX B y37aX, IS TUIOCKHX |
KPUBOJUHEHHBIX MMOKPHITHI, B KOTOPHIX BOSHUKAIOT B OCHOBHOM YCHJIMS CXKATHUS U

pacTsHKEHUSI.
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3.4 crpykrypHas 1uurta. [lnockas TpOCTpaHCTBEHHAs CTEp)KHEBas
KOHCTPYKIIUSI, COCTOAIIAsi W3 MHOTOKPATHO MOBTOPSIONIMXCS MHUPaMUIATbHBIX
AJIIEMEHTOB.

3.5 «Tencerpuru»-cucrema: COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB,
paboTaomMX TOJIBKO Ha PACTSXKEHUE WIM CHKaTHe, YCTOMYMBOCTH U KECTKOCTb
KOTOPOH, oOecrieynBaeTcs peIBapUTEIbHBIM HapsHKEHUEM u
CaMOYpaBHOBEIIMBAHUEM 3TUX 3JIEMEHTOB.

3.6 Tpoc-moadop: I'ubkue pacTSIHYTHIE 3JIEMEHTHl OMOPHBIX KOHCTPYKIIMMA

BAaHTOBBIX CUCTCM.

4 OCHOBHBIE IMOJIOKCHUSA

4.1 Metamnyeckue IpOCTPaHCTBEHHBIE CUCTEMBI Pa3IMyalOTCs:
- no npuHyuny padomol.
a) JKECTKUE CUCTEMBI (CTPYKTYPBbI, CBOJIbI, KyI0ja, 000JI0YKN);
0) ruOkue cucTeMsl (TPOCOBBIC, TOHKOJIUCTOBBIC);
- N0 MUny KOHCMPYKYUu:
a) MJIOCKHE CUCTEMBI PETYJIIPHOUN CTPYKTYPBHI;
0) CBOJBI-000JIOUKH;
B) CTEpKHEBBIC 000JIOUKH,
) KyloJa;
1) BAHTOBBIC KOHCTPYKIIUH;
¢) MeMOpaHHbIC (TOHKOJIMCTOBBIC) KOHCTPYKIIHH;
) KOMOMHUPOBAHHBIE CUCTEMBI;
- N0 KOHQu2ypayuu niaua.
OT TMPOCTEULINX TeOMEeTpUUeckuX @uryp (KBaapaT, NpPSIMOYTOJbHUK,
TPEYroJIbHUK, KPYT, OBaJ U T. 1.) 0 0oJiee CII0)KHOTO KOMOMHHUPOBAHHOTO
ouyepTaHus;
- no popme nosepxHocmu.
a) IJIOCKUE MOKPBITHSA;

0) HyNeBOil rayccoBOil KpUBU3HBI (IIMIIMHAPUYECKAs);
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B) MIOJIOKUTENIBHON  TayccoBOW  KpuBHM3HBI  (cepuueckas, B  BUIE
AIUIUNTUYECKOTO MapadoIonia);

I') OTPUIIATENIbHOM TayCCOBOM KPUBU3HBI (CEIIOBUIHAS, IIIATPOBAs);

1) COCTaBHbIE, B BUI€ KOMOMHAIIMH 000JI0YEK C OJUHAKOBOM MIIH Pa3TUIHON
dbopmMoii TOBEPXHOCTH.

4.2 Tlpu NpoeKTUPOBAHUU CIIEYET YUUTHIBaTh, YTO (OopMa MOBEPXHOCTU U
OuepTaHWE TUTAHA TIOKPBITUS JODKHBI OBITh B3aUMOYBSI3aHBI W BBIOOD UX
THIATEIBHO MTPOAHATU3UPOBAH.

4.3 [IpuMeHeHrne MeTaNTMYECKUX MPOCTPAHCTBEHHBIX KOHCTPYKIIHI B cpenax
C arpecCHMBHBIM BO3JEHCTBHEM JOIYCKAE€TCS MpPH BBINOJHEHUH TpeOOBaHUM,
ycranoBieHHbix B CIT 28.13330.

4.4 BbIOOp KOHCTPYKTHUBHBIX PEUIEHUI MNPOCTPAHCTBEHHBIX KOHCTPYKIUI
MOKPBITUN 3JaHUN U COOPYKEHHIl CJIEAYeT MPOBOJAWUTh, MCXOAS W3 TEXHUKO-
HKOHOMUYECKOM 11€1ecO00pa3sHOCTH HMX MNPUMEHEHUS B KOHKPETHBIX YCIIOBHSX
CTPOUTENBCTBA C y4eToM aApXUTEKTYPHBIX, TEXHOJIOTUUECKUX u
MIPOU3BOJICTBEHHBIX TPEOOBAHMI, MAaKCUMAJIbHOTO CHIDKCHHS HMX Marepuaso-,
TPYJ0-, SHEPTOEMKOCTH U CTOMMOCTH.

4.5 bnarogapss MajoMy BECy, OTHOCHUTEIHLHO HEOOJBIIOMY KOJIHMYECTBY
AJIEMEHTOB, TEXHOJOTMYHOCTA MOHTaXa IPOCTPAHCTBEHHBIE METAJUIMYECKUE
KOHCTPYKIIMM CJeAyeT, B TOM 4YHCJIe, NPUMEHATH IMpPU CTPOUTEILCTBE B
TPYAHOAOCTYIIHBIX M CEBEPHBIX paliOHAaX, a TAKX€ B PalOHAX C ITOBBIIICHHOMN

CECMUYHOCTBIO.

5 TpeGoBaHus kK MaTepHUaJIaM M U3ACJTUAM
5.1 OcHOBHBIE M0JI0KEHUS

5.1.1 Hecyume KOHCTPYKIMM, BKJIIOYasi Y3JIbl COCIUHEHUN U DIJIEMEHTHI
KpEIUJICHUS, CIeAYyeT BBIMOJHATh M3 MaTepuajoB, 00JaaronIuX HEOOXOIUMBIMU
AKCIUTYaTallMOHHBIMM U TEXHOJOTHYECKUMHU CBOMCTBAMHU JJIsI OOECIEUEHHUs] UX

JOJITOBEYHOCTH  COTJIACHO PACUETHOMY CPOKY CIYXOBbI COOPYXEHHsS WU
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MEXPEMOHTHOMY CpPOKY €ro JKCIUTyaTallid, a TaKXe YJIOBJIETBOPSIOUINX
POTUBOMOXKAPHBIM TPEOOBaAHUSIM.

5.1.2 Cranu cnemyeT BbIOMpATh B 3aBUCMMOCTH OT YPOBHS OTBETCTBEHHOCTH
KOHCTPYKIIMM, YCJIOBHM OJKCIUIyaTalluM, PAaCyYETHBIX TEMIEPaTyp, BO3IECUCTBUS
JUHAMUYECKUX WM BUOPAIIMOHHBIX HArpy30K, TEXHOJIOTMM W3TOTOBICHUS U
MOHTa)kKa KOHCTPYKIIHUH.

5.1.3 Marepuansl [ HECYIIMX KOHCTPYKIMA W3 NPOKATHOTO MeETaJlIa
cieayeT mpuHUMAaTh B cooTBeTCTBUU ¢ TpeboBanusMu CII 16.13330. JlomyckaeTcs
ucnons3oBath ctamu 1o CII 35.13330. PacdeTHbie CONMpPOTHBICHUS IMPOKATa,
duznyecKkne XapakTepUCTUKA MaTepuaioB, TMPUMEHSEMBIX JJS  CTaJbHBIX
KOHCTPYKIIUH, cienyet npuHuMaTh coriacuo CIT 16.13330.2017 (mpunosxenue I).

5.14 [Ina cBapHBIX COECIMHEHUM CIEAYeT NPUMEHATb MaTEPHUAIIBI,
COOTBETCTBYIOILIME CBAapUBa€MbIM CTaIAM U O0OECIEUMBAIOUINE HEOOXOAUMBIE
CBOMCTBA CBapHBIX IIBOB MPU JTOJKHOW TEXHOJOTUU UX BBINOJHEHMs. MaTepuabl
JUISL CBapHBIX COEIMHEHUH ciemyeT mpuMmeHsTh B cootrBercTBuu ¢ CII 16.13330,
KaueCTBO CBAPHBIX IIBOB JOHKHO COOTBETCTBOBATH TpeboBanusm ['OCT 23118.

5.1.5 Marepuansl u TpeGoBaHus 1151 OOJATOBBIX COCIWHEHHUM, B TOM YHUCIIE
BBICOKOTIPOYHBIX, cienyeT mnpunumath B coorBerctBuu ¢ CII16.13330 wnum
OPUMEHATh METH3bl KOMIUIEKTHOM TIIOCTaBKU C TepMOAU(PGY3UOHHBIMU U
JaMeNbHBIMH 3aIIUTHBIMH TOKPBITUSAMH B JIOTIOJHEHHE K TOPSYEeMYy ITUHKOBOMY
nokpeiTuto mo 'OCT 32484.1.

5.1.6 TpeboBanusi kK MarepuansaMm MIAPHUPOB, OOJITOB-IIAPHUPOB, KATKOB U

BaJIKOB [IPUBEJIEHBI B 5.4,

5.2 MarepuaJjibl A1 HeCYIIUX KOHCTPYKIUI U COeIMHEHU I

5.2.1 CranpHOi mnpokar W TpPyObl, NPUMEHSIEMbIE JUIsI W3TOTOBJICHUS
CTaJIbHBIX KOHCTPYKUUN MPOCTPAHCTBEHHBIX MOKPBITUH, TOJKHBI YIOBIETBOPSITH
tpeboBanusim CII 16.13330.2017 (npunoxkenue B) s cTadbHBIX KOHCTPYKLHN
rpynnsl 1, TOCT 23118. TpeboBanusi kK IpUeMKEe U MOJATOTOBKE METALIONPOKATA

npuBezeHsl B [1].
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5.2.2 JIns “3rOTOBJIEHHS] KOHCTPYKIMI CIeNyeT MPUMEHATh CTAJIbHON MTPOKAT
o 'OCT 27772 u cBapubie Tpyost o 'OCT P 58064.

JI1st Hecyux KOHCTPYKIIMM clielyeT MPUMEHSITh CTAJIbHON IIPOKaT U TPYObI C
IpefieoM TeKydecTH O, =355 H/Mm?. B KadecTBe IIpoKaTa IIOBBILCHHOM
MIPOYHOCTH PEKOMEHAyeTcsa MpuMeHATh cranb (C355-1 kareropum 6 1o
['OCT 27770.

JI71s1 OTBETCTBEHHBIX KOHCTPYKIHUU CIEIYyET MPUMEHATh CTaJIbHOW MPOKaT U
TpyOBI ¢ IIPENEIOM TEKYUECTH G; = 390 H/MM% B kauecTBe MpoKata HOBHINICHHON
MIPOYHOCTH peKoMeHAyeTcst mpuMeHsTh ctanb C390-1 o 'OCT 27772.

523 Jlns coopyxennii kmacca KC3 kosdduumeHT HamexHOCTH TIO
MaTepuaiy yYm , CIEAyeT NIPUHUMATh paBHbIM 1, 1.

524 Jlna mnpemaoTBpamieHUsi XOJOJHBIX TPEIIUH B CTaIIX BBICOKOU
IPOYHOCTH B 30HE TEPMHUUECKOTO BIUSHUS CBapKH, CIEAYET BBOJAUTH OTPaHUYEHUS
0 CYMMapHOMY COJEpPXaHUIO JIETHPYIOUIMX 3JIEMEHTOB M  yIJiepoja,
NPUBOJAUMOMY K yriepogHomy skBuBaiieHTy (Cor < 0,46 %), Ha comepkaHue
Bomopona B Meramie (He Bhme 3 cM? Ha 100T MeTama), a Takke Ha

MAaKCHMAJIbHYIO TBCPAOCTH MCTAJlZIa B 30HC TCPMHUYCCKOI'O BIIMAHUA CBAPKH.

5.3 JlonoJiHUTe/IbHbIE TPEOOBAHUSI K MaTepHaJiaM Uil MeTALJIMYeCKUX
TOHKOJIUCTOBBIX (MEeMOPAHHBIX) KOHCTPYKIM A

5.3.1 TOHKOIMCTOBBIE METAIMYECKUE KOHCTPYKIIMHU ITOKPBITUS CIEAYET
BBINOJIHATH U3 YTIIEPOAUCTON, HU3KOJIETMPOBAHHON WJIM HEPIKABEIOIIEH CTANIN, U3
IIFOMUHUEBBIX CIJIABOB.

5.3.2 JInst cTalibHBIX MEMOpaH PEKOMEHYETCS UCTIOIb30BaTh:

- cranp C255 mo I'OCT 27772, nocTaBisgeMyr0 B JIMCTax WIH PYyJOHAX IO
['OCT 19903;

- HU3KOJIETHpOBaHHYIO cTtasnb Mapku C355 kareropum 6 mo 'OCT 27772,
MoCTaBJIIeMYt0 B uctax uim pyiaonax no 'OCT 19903;

- HU3KOJIeTHpOoBaHHYI0 armocdepoctoiikyto crtanb C345K u C355K mno

['OCT 27772.

8
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JlomyckaeTcss mpuMeHsATh aTMmochepocToiikyro cramp Mapku 14XTHJLL
kareropun noctaBku 3 o ['OCT P 55374.

[Ipy BBICOKOM CTENEHH arpecCUBHOTO BO3JIEUCTBHS CpEAbl PEKOMEHIYETCS
NpUMEHATH Hepkaseromue cramd Mapku 08X18T1 TommuHoN 10 2 MM M Mapku
12X18HIOT Tommmuol n0 4 MM, MOCTaBJISIEMble B JIUCTaX W PYJIOHAx IO
['OCT 5582.

5.3.3 [lng amoMHMHHUEBBIX TOHKOIMCTOBBIX KoHCTpykumii mo CII 128.13330
CIICAyeT TPUMEHATh antroMHuHHEBbIe ciuiaBbl cucteMbl Al-Mg mo I'OCT 4784,

nocTtapisieMbie TonumHoN oT 1 10 3 MM B pynonax mo 'OCT 13726.

5.4 OcHoBHBbIE TPEOOBAHMS K MAaTePHAJIaM /ISl OTJIMBOK U MOKOBOK

5.4.1 Marepuassl 1151 OTJIMBOK (OMOPHBIE YACTH, MIAPHUPHI, CIOKHBIE Y3JIbI U
cnenuanbHbie aeranu) cieayer npuHumarh no ['OCT 977 w3 nerupoBaHHOM
KOHCTPYKIIMOHHOM cTanmu. B coorBercTBuu ¢ TpeboBanusmu CII 16.13330 nmus
OTJIMBOK CJEAYyET MPUMEHATh cTanb Mapok 15JI, 25JI, 35J1 wu 45J1,
ynosinetBopsitoiyto TpedoBanusam 'OCT 977 pst rpynm 11 vu 111

5.4.2 JIis MOABMKHBIX KATKOBBIX M BAJKOBBIX OTIOPHBIX YaCTEH MPOKIIATHBIC
JUCTBI TIOJ KaTku B cooTBercTBuM ¢ Tpeboanusimu CII 35.13330 cuenyer
W3TrOTaBIIMBaTh W3 BBICOKOMPOYHBIX JIETMPOBaHHBIX cTaiiel mapok 40XH2MA
(TOCT 4543), 12XTH2MA (I'OCT P 53628). JlonyckaeTcss MpOKAaTHOM JIUCT W3
ctanu 0912C mo I'OCT 19281 ¢ HamnaBkoi pabo4yux MOBEPXHOCTEH MPOBOJIOKOM
mMapkn CB-20X13 mno T'OCT 2246. [Insg ONOPHBIX MIAPHUPOB  CIEAYET
ucnonp3oBath cTtanb Mapku 0912C-12 mo T'OCT 19281 ¢ mnoBepXHOCTHOMU
3akankoit HB =400. OO0pabGoTka MOBEPXHOCTH JIOJDKHA COOTBETCTBOBATH IIO
['OCT 2789 cneayroomum mapaMeTpaM IMIEPOXOBATOCTH: CpeaHeapu(METHIECKOE
orkionenue npodwist Ra = 0,4 mxwm, 6a3oBas anuHa [ = 0,8 MM.

5.4.3 B cootBercTBuu ¢ TpedoBanusmu CII 35.13330 my1st oceBBIX 3JIEMEHTOB
(OonToB-mIapHUPOB) cleAyeT NpuMeHsTh NmokoBku rpynnsl [V mo T'OCT 8479
CIEAYIOIINX KaTETOPUU MPOYHOCTH U MAPOK CTaJICH:

- KII315 crans mapku 40X o I'OCT 4543 B HOpMaIM30BaHHOM COCTOSIHUY;
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- KI1345 cranb mapku 40X o 'OCT 4543, 3akanka 1itoc OTIIyCK;

- KI1590, KI1640, KII785 crans mapku 40XH2MA no 'OCT 4543, 3akanka

IUIXOC OTITYCK.

5.5 CtanbHble KAaHATHI 1 AHKEPHbIE YCTPOHCTBA

5.5.1 CranbHble KaHATHI PA3JIMYAIOTCS IO KOHCTPYKLUHU, (POpME MONEpEeuHOTO
ceueHHs, (U3UKO-MEXaHWYECKHM XapaKTePUCTUKAM IPOBOJIOK. TEeXHUYECKUE
XapaKTEPUCTHUKHU CTAJbHBIX KAHATOB MPHUBEJACHBI B IIPUIIOKEHUH A.

5.5.2 Jlns Hecymmx 53JIEMEHTOB BHCSYWX WM BAaHTOBBIX CHCTEM CJEAYeT
npuMeHaTh kaHatTel 1o ['OCT 3241 crnenyrommx TUIIOB:

- OJHONPSIAHBIE CIIUPAJIBHBIE KAHATHI, COCTOSIINE U3 KPYIJIOW MPOBOJIOKHU IO
['OCT 3064;

- 3aKpPBIThIC CIIUPAIBHBIC KAHATHI, COCTOSIIUE U3 OJHOTO (TIOTY3aKPBITHIN) 1O
['OCT 18899 unu Oosiee BHEHTHUX CJIOEB (haCOHHOW MPOBOJOKU U BHYTPEHHUX
cioeB kpyrmoit mpoBoioku mo ['OCT 3090; T'OCT 7675, T'OCT 7676,
I'OCT 18901;

- ny4ykd, QopMupyeMble U3 TapaUIeNIbHBIX TIPOBOJIOK WX TpscH,
CKPEIUICHHBIX MEXKTy COOO0H C ONpeIeIICHHBIM IIaroMm.

5.5.3 Tunm u mapameTpbl KaHaTa CJEIyeT BBIOMpPAaTh B 3aBUCUMOCTH OT
OCOOCHHOCTEM OKCIUTyaTallud COOPYXKEHUS, KOHCTPYKTHUBHBIX pEIICHUH U
3HAUCHUN PpACUYCTHBIX YCWIMM, HAJIUYUS Y3JI0OB CONPSDKCHHM, TpeOOBaHUU I10
KOPPO3UOHHOM CTOMKOCTH, TEXHOJIOTUM MOHTAXA.

5.5.4 Tlo yciaoBusIM 3alIMTBl OT KOPPO3HH HE CIEAYET MPUMEHATh KaHATHI C
MIPOBOJIOKOW JauaMeTpoM MeHee 2,4 MM. ODTO OrpaHMYEHHE HE OTHOCUTCS K
MPOBOJIOKAM 3aMOJHEHUS U CEP/ICUHHUKA.

5.5.5 CokpanieHHbple TEXHUYECKUE TaHHBIE 110 MOJYJIIO YIPYTOCTH CTaIbHBIX
KaHATOB MPUBEAECHBI B TPWIOKEHUHU A. JlJi1 JOCTHKEHUSI MAKCUMAJIbHOTO MOIYJIsS
YOPYTrOCTH CHUpPAIbHBIX KaHATOB, CJEAYET HCIMOJb30BaTh KaHAThl C OOJIBIINM

raroM CBMBKHU U MaJIbIM YHUCJIOM IIPOBOJIOK.
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5.5.6 Kanatel H0KHBI OBIT MHOTOKPATHO MPEIBAPUTENILHO BBHITSIHYTHI Ha
HaTSDKHBIX ~ CTEHJAaX, TIOKa KpUBBIE  HArpy3ka/yJJIMHEHHE JUId  JBYX
IOCNEAOBATENbHBIX  LMKIOB  HAarpyXeHuss  HE  COBHAaAyT.  3HA4YEeHUE
NpEIBAPUTEILHOTO yCUIUS BBITSDKKM — CJelyeT TMpUHUMATh paBHeIM 1,2
MaKCHMaJbHBIX PAaCUETHBIX YCWJIMN WUJIM MOJOBHHE Pa3pbIBHOTO YCUJIMS KaHaTa B
nenoM. [Ipy MHOTrOKpaTHOW NPEIBApUTENBHOM BBITSDKKE KAaHATOB CIENYET
OJTHOBPEMEHHO  OMNpPEAENSATh MOIYJH YOPYrOCTH B JAWAana3oHE YCUJIUH,
COOTBETCTBYIOIIMX MOCTOSIHHOM W IOJIHOM Harpy3ke Ha KOHCTPYKLHIO JJIs ydera
ATHUX 3HAYCHUH B pacueTax.

5.5.7 Jlonycku mo AJIMHE KaHaTa TpOCa C KOHILIEBBIMHM JJIEMEHTAMH, MOCIE
MIpeIBapUTENLHOM BBITSKKU, HE TOJDKHBI MpeBbimath £ ((L/1000) + 5 mm), rae Ly
— niHa ka"ata Tpoca B MM wim 0,01 %.

5.5.8 Kanatbl JOKHBI TOCTABIATHCA C aHTUKOPPO3UOHHOM 3amuToi. Beroop
TUNIA W TOJIIMHBl AHTUKOPPO3MOHHOTO TIOKPBITUS CIEAYET IPOU3BOAMTH B
3aBUCUMOCTH OT CTENEHU arpeCCUBHOIO BO3JACHCTBUS OKPYKAIOIIEH CPEIbI.

5.5.9 B crpouTenbHbIX KOHCTPYKIUAX CIEIYET NMPUMEHATh KaHAThl MOJHON
3aBOJICKOM TOTOBHOCTH KOMIUIEKTHOM TIOCTaBKH, KOTOpas MpeaycMaTpuBaeT
BBITSDKKY KaHaTa Tpoca, €ro pasMeTKy W pa3pe3Ky, IMOCTAaHOBKY KOHIIEBBIX
CTAIBHBIX aHKepoB. Ha KaHaT clleqyerT HaHOCUTh MPOAOJIBHYK) OCh, IS
UCKIIIOYEHHS KpPYYEHMs] KaHaTa IpU HAaBECKE, U TMOINEPEYHYI0 MApPKUPOBKY,
00eCreunBarOIIyI0 TPOEKTHOE MOJIO0KEHHE CHUMOB.

5.5.10 JlmameTp KaHATOB M MX KOJWYECTBO CJIEAYET ONPEACTSATh UCXOIS W3
TpeOyeMol Hecyliedl CIOoCOOHOCTH, C Y4YE€TOM OrpaHMYEeHHd 10 Tradapuram
AJIEMEHTOB, B KOTOPBIX aHKEPYIOTCSI KAHATBHI.

5.5.11 KoHipl KaHAaTOB CIEQyeT OCHAIATh AHKEPHBIMH YCTPOICTBAMHU,
PaBHONPOYHBIMH Pa3pbIBHOMY YCHIIMIO KaHaTa, oOecreunBas HaJeKHYIO 3aJICNKy
KAaHATOB Ha 3Tanax MOHTa)a U 3KCIUTyaTallud COOPYKEHHUS.

5.5.12 Tun aHKepHOro YCTpOWCTBa CileAyeT MPUHUMATh B 3aBUCUMOCTH OT
TUIIA U JUAMETPa KaHaTa; KOHCTPYKLIHH, C KOTOPOH OHU JOJIKHBI COEAUHSTHCS; C

YU4E€TOM MCKIIIOYCHUA YCTAJTOCTHBIX sapiaeHu. Ha OJHOM H3 KOHIOB KaHaTa
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cleyeT MPEeayCMOTPETh AaHKEPHOE YCTPOWCTBO C BO3MOXHOCTBHIO PETYJIHPOBKHU
JUTMHBI KaHaTa npu MoHTaxe. [Ipu HEOOXOAMMOCTH 3TU YCTPOMCTBA UCHOJB3YIOT
JUTSl IPEIBAPUTEIHHOTO HATSHKEHHSI KAHATOB.

5.5.13 Jlnga W3rOTOBJICHHS [OeTajell aHKEPOB CTAIBHBIX KAaHATOB CIEIYET
ucnone3oBath ctanb 1o ['OCT 19281 wmu I'OCT 1050 B HOpMalM30BaHHOM
COCTOSIHUU. AHKEpBI CIEeAyeT OIMHKOBBIBATH TOPSAYUM CIOCOOOM MHUHUMAILHOM
TomuHON 150 MKM.

5.5.14 Jlnsa mepegayu YCHJIMM C TOJBECOK Ha OCHOBHBIC KaHAThl CIEHAYET
MPUMEHSTh CXKUMBl M TPUKUMHBIC HAKIAIKU W3 JUTOW cTtanu. [lpuxumMHbIe
HAKJIQJIKU CIEAYET KPEMUTh K CKUMY OOJITAMHU C KOHTPOJUPYEMBIM HATSKCHUEM.
CoKMMBI ¥ IPUYKUMHBIE HAKJIAJIKU JOJKHBI OBITH OIMHKOBAHBI TOPSIYUM CIIOCOOOM
tomuuHON A0 150 MxkM. B kenobax TOMIIMHY COS [IMHKA CIEAYET YBEITUYUBAThH
HarbUIEHUEM J10 1 MMm.

5.5.15 V Ttop1ioB MydhT, aHKEpOB, CKUMOB (B MECTE BbIXOJ]a KaHATa) CIEIyeT
BBITIOTHATD CKPYIJICHUS, a TPOJOJBHBIM >KeJlIoO0 B CXKHUMax M MNPUKUMHBIX
HAKJIaJIKaX BBITIOJIHATh KPUBOJMHEWHBIM. Pannyc sxenoba momken Obith B 30 pas
OoJibllle AMamMeTpa KaHata. Eciu KaHAT pacrojioKeH MO OCH CUMMETPHUHU CKHUMA,
MMEET MITKUM METAUINYECKUN CEPACYHUK WIIA LIMHKOBOE MOKPBITUE TOIIIUHON HE
MeHee | MM, JOIMycKaeTcsl YMEHbIIICHHE pajuyca kenobda mo Benuuunbl B 20 pas
Oonpuie auameTpa KaHarta. [lepermObl KaHAaTOB M3 TMYYKOB NapayljIeIbHBIX
MIPOBOJIOK HE JOIYCKAIOTCS.

5.5.16 Mexay kaHaToM W JAETalsIMH aHKEPOB, OTKJIOHSIOUIMX YCTPOWCTB,
C)KUMOB, XOMYTOB IIOJIBECOK W JIPyTUX DJIEMEHTOB CJIEyeT HCIOIb30BaTh
npoxmanku u3 amomuanst Mapok AJl m AJ[1 mo I'OCT 4784, B Bunme 1UCTOB 1O
I'OCT 21631 wumu nent mo I'OCT 13726 tommmHoM He MeHee 1 mm. [lna
UCKJIFOYEHHUS DJIEKTPOXUMHUYECKOU KOPPO3UHU, KOHTAKTHUPYIOIIME C ATOMHUHUEM
CTaJbHbIE KaHAThl U CTAJIbHBIC JETAIM YKA3aHHBIX BBIIIEC YCTPOMCTB 3alUIIAIOT

MOKPBITUSIMU U3 [IMHKA UM KaIMUS TOJNIIMHON HEe MeHee 20 MKM.
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6 OcHOBHbBIE TPEOOBAHUS K pacyeTram

6.1 O0mme MoJI0KEHUSs

6.1.1 HagexHocTb, MNPOYHOCTH U  YCTOMYMBOCTh  METAJUIMYECKHX
MPOCTPAHCTBEHHBIX KOHCTPYKIIMH JIOJDKHBI OBITh 00ECIIE€UEHbl COOTBETCTBHUEM
['OCT 27751, CII 16.13330, CIT 20.13330, CII 35.13330, ¢ y4eTOM BBITIOJTHEHUS
TpeOOBaHMI K pacueTaM U KOHCTPYHUPOBAHUIO.

6.1.2 Jlna mpoCTpaHCTBEHHBIX KOHCTPYKIMH B coopykeHusx kimacca KC-3 c
MOBBIIICHHBIM ypOBHEM OTBeTCTBeHHOCTH coriacHo ['OCT 27751, xoaddumment
HA/IC)KHOCTH O OTBETCTBEHHOCTH HECYIIMX KOHCTPYKIIUH Y, CIIEAyeT MPUHUMATH
He meHee 1,1.

6.1.3 PacueTsl MeTaTMYECKUX MPOCTPAHCTBEHHBIX KOHCTPYKIUHU CIEIyeT
MPOBOANUTH MO TPENEIbHBIM COCTOSHHUSM TEpPBOH (IO MOJTHON HEMPUTOAHOCTH K
AKCIUTyaTallMM BCJIEACTBUE NOTEPH HeCylled crnocoOHOCTH) U BTOpod (1O
HENPUTOJHOCTA K  HOPMAajdbHOM  OSKCIUTyaTalldd  BCIEACTBHE  TOSBIICHUS
HEJONYCTUMBIX Aedopmanuii) rpymi. [Iporudsl npocTpaHCTBEHHBIX KOHCTPYKLIUN
HE JIOJDKHBI MpPEBBILIATh MPEAEIBbHO JOMYCTUMBIX 3HAUYE€HUN, MPUBEICHHBIX B
CII 20.13330.

6.1.4 PacyeTbl METAIIUYECKUX MPOCTPAHCTBEHHBIX KOHCTPYKIIUH IO
NpeeIbHBIM COCTOSSHUSAM CJIEAYeT TPOBOJIWTH [IJIs BCEX BO3JCHCTBUU Ha
KOHCTPYKLMHU WM UX 3JEMEHThl Ha CTaJUU W3TOTOBJICHUS, TPAHCIOPTUPOBAHUS,
BO3BEJIEHUS M OKCcIuTyaTanuu. [lpm onpeneneHnn pacyeTHBIX — BEJTUYUH
HaIlpsOKEHUM U MEPEMEIICHUN KOHCTPYKIMM C y4€TOM COYETAaHUM HArpy30K H
BO3/eHcTBHi cinenyer pykoBoacTBoBathest CIT 20.13330.2016 (pa3zaen 6).

[IpenenpHBIC YCHIIHS, BOCIPUHIMAEMBIE SJIEMEHTAMHU, CIEAYET ONPEILNISTh C
Y4ETOM HaudaIbHBIX HECOBEPIICHCTB (MCKPUBJICHUS U MECTHBIC IIOTHOH).

6.1.5 KoHcTpykunu ¢ mpeaBapUTEIbHbIM HANPSKEHUEM CJEIyeT MPOBEPSTH
pacdyeToM MO MPOYHOCTH M YCTOMYMBOCTH Ha BCEX OdTamaxX BBIMIOJHEHUS JTUX
pabor. Koaddumumentsr ycmoBuit paboThl, KOIDOUIMEHTH HAIEKHOCTH TIO

Harpy3ke, MoTepu HANpsKEHUW OT pellakcaliy, TPEHUSI U MOJATINBOCTH aHKEPOB
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HAIPSATAEMBIX DJIEMEHTOB CIEAyeT MPUHUMATh B COOTBETCTBUHU C TPEOOBAHUSIMU
CIT 35.13330.

6.1.6 Pacuetsl  cienyer  MpPOU3BOJAUTH  YUCICHHBIMM ~ METOJaMU  C
MPUMEHEHUEM MPOTPAMMHBIX KOMIUIEKCOB, JOMYIIEHHBIX K MPUMEHEHUIO MpHU
pacuerax B TIOPSAKE, YCTAHOBICHHOM JEHCTBYIOIIUM 3aKOHOJATEIbCTBOM
Poccuiickoit denepanuy, ¢ y4eToM I'€OMETPHUYECKOM, a MPHU HEOOXOAUMOCTH —
buznyecKoil HEMMHEMHOCTH pabOThl KOHCTPYKIIHH.

6.1.7 Ilocne oOKOHYAHUS CTPOMUTEIBCTBA OCO0O CIOXHBIX YHHUKAJIbHBIX
OOBEKTOB €  MPOCTPAHCTBEHHBIMU  TMOKPBITUSIMU  CIIEYeT  MPOBOJUTH
JIOTIOJIHUTENIbHBIE TOBEpOYHBIE pacueThl. PacdeTHas Mojenb JOJKHA OBITh
MaKCUMAaJIbHO MPUOIMKEHA K pPEealibHOM, C yU4eTOM Pe3yJIbTaTOB MOHUTOPHUHTA Ha
CTaJlUM MOHTa)Ka TMOCJE PACKPYKAUIMBAHUS KOHCTPYKIMU TMOKPBITHSA, B YaCTH

COOTBCTCTBUA ITPOCKTHBIM PCIICHHUAM (FGOMGTpI/ISI, CCUCHM, MaTCPHAJIbI U T. H.).

6.2 Harpy3ku u Bo3aeiicTBusI

6.2.1 IIpocTpaHCcTBEeHHBIE KOHCTPYKIIMM JOJKHBI BOCHPUHHUMATH JIFOOBIE
BUJIbI Harpy30k. K HUM MOryT 100aBIATHCSI MOHTAXHBIE Harpy3KH, BHI3BIBAIOIINE
JIOTIOJTHUTEBHBIC YCUIIHS, CYMMHUPYIOIIHECS C IKCIITyaTallMOHHBIMU Harpy3KamH.

6.2.2 BenuuuHbl Harpy3ok OT COOCTBEHHOTO Beca HECYIIMX KOHCTPYKITUH
CJIEIyEeT OINpPEAENATh AaBTOMAaTUYECKH B MTPOTPAMMHOM KOMIUIEKCE MO (haKTHUYECKU
OPUHATEIM B pacueTax CEYeHUsSM DJJIEMEHTOB C YyderoM Kkodddummenra,
3aBUCSIIETO OT Beca Y3J0B HX COMPSHKEHUU, KOTOPBIM CleayeT MPUHUMAThH
paBHbIM 1,05-1,15, B 3aBUCUMOCTH OT KOHCTPYKIIMH y371a. BenuunHbl Harpy30K oT
COOCTBEHHOTO BeCa OTPaXJAIONIUX KOHCTPYKIMHM CJEAyeT TMpUHUMATh B
COOTBETCTBHH C IMPOCKTHBIMU PEIICHUSIMH.

6.2.3 BenuuumHbl TEXHOJOTMYECKUX HArpy30K Ha TMOKPBITUE CIEAYeT
NpUHUMATh B COOTBETCTBUM C 3aJaHUEM Ha TMpOEKTHpoBaHuEe. B mepBoMm
MPUOIMKEHUH HOPMATHBHBIC BEJIMYMHBI 3TUX HATPY30K CIeAyeT NMPUHUMATh B

npenenax ot 0,3 mo 0,6 x[la. 3amanue Ha HaArpy3kud OT OOOpYIOBaHUS JOJIKHO
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BKJIFOYATh WX BEJMYMHBI, C YYETOM BO3MOXKHOTO YBEIWYEHHUS B TPOIECCE
JUTUTEIHHON IKCIUTyaTalliH, PEKOHCTPYKIIUU WM MOJIEPHU3AIINH COOPYKEHUS.

6.2.4 Ilpu pacyerax y3/0B CIEAYET YUYUTHIBATH BO3MOKHOCTb MPHIIOKEHUS B
Jr000M  y370BOM TOYKE KOHCTPYKIMM TOKPHITUS HA CTaAUMM MOHTaXa
COCPENOTOUYECHHBIX CUJI, BEIIMYMHOM HE MeHee 5 KH.

6.2.5 Knumartuueckue Harpy3ku M BO3JACHCTBUS CIIEAyEeT MPUHUMATH 110
CI120.13330. [nsa mpOCTPaHCTBEHHBIX OOJBIICTIPOJIECTHBIX TMOKPBITUH €
HecTaHJapTHOM (OpMON TOBEPXHOCTH OO0sA3aTeNbHA pa3paboTka pEeKOMEHalun
10 ONPEJEICHUIO CHETOBBIX M BETPOBBIX HArpy30K Ha OCHOBAaHUHU TPOIYBOK
MOJIETIN COOPY>KEHHS B CIEIUAIM3UPOBAHHON adpOAMHAMUYECKOM TpyOe.

6.2.6 [Ipu mpoeKkTHpOBaHUU CIEAYET YUUTHIBATH:

- BOBMOXXHOCTh 00pa3oBaHUSl 30H TMOBBIIMIEHHBIX CHETOOTJIOXKEHUN Ha
MOBEPXHOCTU TMPOCTPAHCTBEHHBIX MOKPBITHM, HAarpy3ka OT KOTOPBIX MOXKET B
HECKOJIbKO pa3 MPEBBINIaTh HOPMATUBHOE 3HAYEHHE BECa CHETOBOT'O MOKPOBA IO
CII 20.13330;

- 3(pdexT cromzaHus CKOJB3SIIETO IO TJAJKUM IOBEPXHOCTSAM CHETa BO
BITaJIMHBI 00O0JIOYKH WJTH OOPYIITUBAIOIIETOCS C TIOKPHITHS;

- HEpaBHOMEPHBIE CHETOBbIE HATrPy3KH, KOTOPbIE MOTYT BBI3BIBATH OOJIBIINE
JIOKaJbHBIC, B TOM YHCJIE KUHEMaTH4eCKue, ne(opmMaliuu MoKpheITHs, TPUBOJAUTH K
IIOTEPE Er0 YCTOMYMBOCTHU UJIU K PACCTPOMCTBY KPOBIIU.

6.2.7 Jlisa mpoBHCAIONINX MOKPBHITUNA HA OBAJILHOM TUIaHE, 332 CUET CIOJI3aHUS
CHera K LEHTPY, HEO0OXOIMMO paccMaTpHBaTh CXEMbI CHETOBOM Harpy3ku C
kodpurmmenTom w1 = 0 mo mepuMeTpy MOKPBITHS, a B CPEJHUX 30HAX 3TOT
KO3 PUIMEHT cheayeT OmpeaeNsTh UCXOMS U3 PaBEHCTBA CYMMapHOTO o0beMma
CHETa Ha IMOKPBITHH.

6.2.8 [Ipu  ompeneneHUH  adpOJMHAMUYECKHX  KOIPPUIIMEHTOB ISt
COOPY)KEHUI C HEeCTaHJApPTHOW (OPMON TOBEPXHOCTH TOKPHITHS, BETPOBBIC
Harpy3ku CJeayeT ONpeAessTh B COOTBETCTBUU C 6.2.5 HA OCHOBaHUU MPOYBOK

MOJIENIA COOPYKEHHSI B adPOJMHAMUYIECKOM TpyoOe.
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6.2.9 TemnepaTypHble BO3ACUCTBUS CIIEAYET YUYUTHIBATb B COOTBETCTBUU C
CII 20.13330.

6.2.10 TpebGoBanus K y4eTy CEHCMHMUYECKON Harpy3K B pacdeTax Ha ocoOble
COUYETaHMsI HArpy30K i ceiicMoomnacHbIX paiioHoB mpuBeaeHbl B CIT 14.13330,
[2].

6.2.11 B pacderax HEOOXOAMMO VYYHUTBHIBATh CIICAYIOIIUE HArpy3ku U
BO3JICUCTBUA:

- 00ycioBneHHBIC AeQopMaITisIMU OCHOBAHWS;

- 00yCJIOBNICHHBIE TOCIENOBATEIbHOCTHI0 MOHTa)XXa, B TOM UHCIE C
IpeBApUTENbHBIM HAMIPSKCHUEM;

- apapuiiabie B cootBeTcTBHM ¢ CIT 296.1325800.

6.3 Oco0eHHOCTH NIPOBeICHUS PACYETOB

6.3.1 Ilpu BbIOOpE apPXUTEKTYPHO-KOHCTPYKTHBHBIX PEIICHHN pa3Mepbl
OCHOBHBIX 3JICMEHTOB CIEAYyeT MPHUHUMATh MCXOMIS W3 CYIICCTBYIOIIETO OIBITA C
MIPOBEPKOM MHKEHEPHBIMU METOJIAMHU, JJI OMPEICICHUS B IIEPBOM PUOIHMKECHUH
CEUYCHHM, HEOOXOAMMBIX JJisi BBIMIOJHEHUS PACUYETOB Ha CIEIYIONIUX JTarax
MIPOCKTUPOBAHUSI C PUMEHEHUEM YUCIICHHBIX METOJIOB.

6.3.2 [Ipu npoekTUpOBaHUU CIIEAYET BBIMOIHATH MHOTOBAPUAHTHBIE PACUEThHI
YUCJICHHBIMA METOJaMHU PA3JIMYHBIX KOHCTPYKTHBHBIX CXEM JJI HaXOXKICHUS
ONTHUMAJIbHONW CHUCTEeMBI, oOOecleurnBas MaKCUMAaJIbHYI0 53KOHOMHYHOCTh U
AKCILTYyaTaIlHOHHYIO HAJIEKHOCTh COOPYKEHUSI.

6.3.3 lmsa coopyxenuii kimacca KC-3 cremayeT BBITIOJNHATH HE3aBUCUMBIC
MOBEPOYHBIE pACYeThl, C MPUMEHEHHMEM WHOTO, YeM B OCHOBHBIX pacyerax,
nmporpaMmMHOro  kKomriuiekca.  I[lo  pacueram  ciegyeT — OCYIIECTBISTH
COIOCTaBHUTEIbHBIN aHAIM3, TIPH 3TOM Pa3HUIIA MEKIY pe3yiabTaTaM{ HE JOJDKHA
npesbimath 10 %.

6.3.4 PacueTHyr0 cXeMy COOpPYKEHHS C TMPOCTPAHCTBEHHBIM IOKPBHITUEM
HEOOXOJMMO TPUHUMATHh B BHUJC KOHEYHO-IJICMEHTHOW MOJIEIH, KaK CIUHYIO

IIPOCTPAHCTBEHHYKD CHUCTEMY, B PSJE CIy4aeB C YYE€TOM TIE€OMETPUYECKOM U
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busndeckoil HenMHEHOCTH, coriacHo 6.3.7 u 6.3.8 cooTBeTcTBeHHO. PacuerHas
cXeMma JIOJDKHAa BKJIIOYaTh OCHOBaHHWE, (YHIAMEHTHI, KapKac COOpPYKEHUS,
MIPOCTPAHCTBEHHOE TOKPBITHE. PacyeTHyl0 CcXeMy KOHCTPYKUMU CJIEHAYET
MPUHUMATh B COOTBETCTBUU C €€ MPOEKTHON reOMETpUEH, C Y4ETOM MPOJOTIbHBIX,
U3TMOHBIX W KPYTWIBHBIX JKECTKOCTEH JJIEMEHTOB; HMX TPOEKTHBIX CBSI3EH,
Y3JIOBBIX SKCIEHTPUCUTETOB, TPAHUYHBIX YCJIOBUM, CTPOUTEIHLHOrO MOABEMA H
MepEMEILICHUI IPU PACKPYKAITUBAHUU U T. II.

6.3.5 PacuerHble Monenu cienyeT Ha3HayaTh B COOTBETCTBHUU CO CXEMOU
ne(opMUpOBaHUS WJIM BO3MOXHOTO Pa3pylICHUS COOPYKEHHUS, UMETh HAJCKHOE
TEOPETUYECKOEe OOOCHOBAHUE, MOJATBEPKICHHOE MPAKTUKOW CTPOUTENIHCTBA, B
OPOTUBHOM  CiIy4ae TpeOyercs OKCIEPUMEHTAJIbHOE JI0KA3aTeNbCTBO  HMX
npurognoctu. st coopyxenuit kimacca KC3 HeoOXoauMo HCIOJIB30BATH
HECKOJIBKHAX PAaCUYETHBIX CXEM, JOTOJHSIOIINX APYT Apyra.

6.3.6 IIpoBepky MpOYHOCTH, TPOCTPAHCTBEHHON HEU3MEHSEMOCTH, OOIIeH U
MECTHOM YCTOMYMBOCTH KOHCTPYKIIUM, OTIEIBbHBIX JJEMEHTOB, HX YacTeu,
JeTane U COCIUHEHUN CIIeyeT BBITIOJIHATh Ha BO3MOXHBIC HEOJIArompUsTHHIC
COYETAHUS CTATUYECKUX U TUHAMUYECKUX Harpy30K U BO3JICUCTBUM.

6.3.7 PacueTsl HEOOXOAMMO BBIMIOJIHATH B TEOMETPUYECKH HEIWHEWHON
MMOCTAHOBKE, €CIId €€ YYET BbI3bIBACT U3MEHEHUE YCWIMN WM NEpPEeMENICHUN B
JIEMEHTaX TNPOCTPAHCTBEHHOW KOHCTpyKImu Oonee yem Ha 10% w mms
YUCJIEHHON TPOBEPKU YCTOMYMBOCTU MPOCTPAHCTBEHHBIX CUCTEM.

6.3.8 Pacuersl Hambomee CIOXHBIX Y3JI0OB METATUYECKUX KOHCTPYKIIMA
cienyer BoIMONMHATE MKD (METO KOHEYHBIX JJIEMEHTOB) B  (DHM3HUCSCKU
HenuHeHoi moctaHoBke ¢ ydetom CIT294.1325800.2017 (moapasnen 4.4).
MopenupoBaHue 3JIEMEHTOB Y3JIOBBIX (DACOHOK W MPUMBIKAIOIIUX CTEpKHEH
CJIETyET BBIMOJHSATD MJIACTUHYATHIMU UM OO BEMHBIMU KOHEYHBIMH 3JIEMEHTAMU, C
Y4€TOM HEJIMHEHHOW JauarpaMMmbl Marepualia JUuisli  ONpEIEJCHUS  30HbI
macTuyeckux aedopmanuii ¥ OTHOCUTENIBHBIX YIJIMHEHUM Ha ATHUX ydYacTKax.
OrneHky Hecyield CroCOOHOCTH COCNUHEHUsSI CIICAYET BBHITIOJIHATH MO OJHOMY M3

IBYX (0oJiee CTpOromMy) BapuaHTy:
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- TutacThueckue AedopManMu B pacdyeTax OTrPAHMYMBAIOTCS 3HAYCHHSIMU
OTHOCUTEJIBHBIX YyIJIUHEHUW €, 10 5%, a mX pa3BUTHE IOMyCKAaeTCs JIMIIb Ha
HeOoubIIoN MTonaau (He 6omee 5 % momanu GacoHKH WIN JeTaju);

- JIOKQJIbHBIC 30HBI PA3BUTHS IUIACTHYCCKUX Jedopmariiii He TOJDKHBI
npeBbimath 10 % momaay MmonepeyHoro Wik MpoJIOJIbHOTO CE€YeHUsS! (PACOHKHU
WIN JeTalld, a Cpe/lHee 3HAYCHUE OTHOCHUTENbHBIX IUIACTHUECKUX JAepopMaluii B
ATOU 30HE OrpaHnuYuBaeTcs BemunHou € < 0,5 %.

6.3.9 B cucremax ¢ anemMeHTaMu, pabOTAIOIIMMHU TOJIBKO Ha PacTSKEHUE WU
C OTHOCTOPOHHHMH CBS3IMH HEOOXOJUMO VYHTBHIBATh KOHCTPYKTHBHYIO
HEJIMHEWHOCTb.

6.3.10 [Ipu MoHTaxke WM paCKpPy>KaJMBaHUM KOHCTPYKIIMI TOKPHITUS Ha
BPEMEHHBIX OIOpax, CJHAEAYeT VYHTHIBATh HEIMHEHWHOCTh, OMPEICIICMYIO
MOATAMHBIM HM3MEHEHUEM pacueTHOM cxembl. [Ipu 3TOM pacuerbl JOJKHBI
BBITIOJIHATHCS C 3aIIOMUHAHUEM U HAKOIUJICHUEM BEJIMYMH MEPEMEIICHUN U YCUITUH,
MOJTYYCHHBIX Ha KaXKIOW CTATUU MOHTaKA WITH PACKPYKATUBAHUS KOHCTPYKITHH.

6.3.11 B pacderax cleayeT YYHUTHIBaTh JHWHAMHUYECKYIO PEAKIIHIO
MIPOCTPAHCTBEHHBIX KOHCTPYKIINN Ha BO3JCHCTBUS BETPA, C yUETOM CTATHUYCCKHX,
KBa3UCTAaTUYECKUX W PE3OHAHCHBIX BKIAMOB. s ompeneneHuss coOCTBEHHBIX
Y4acTOT DJIEMEHTOB MOKPBHITUS M KOA(D(GUIIMEHTA TUHAMUYHOCTH MYJIbCAIIMOHHON
COCTAaBJISIFOIICH BETPOBOW HArPY3KU JUHAMUYCCKHE PACUETHI CIICTYET BBIMOTHATE C
MOBBIMICHHBIMU U TIOHW)KEHHBIMU BEIMYMHAMHU TIOCTOSIHHBIX W BPEMEHHBIX
Harpy3oK.

6.3.12 [Ipu npoeKTHpOBaHUH MPOCTPAHCTBEHHBIX METALUTUYECKUX MOKPBITHIMA
CJIEIyeT WCIOJIb30BaTh TaKW€ KOHCTPYKTHUBHBIC PEIICHHS, MPU KOTOPBIX HX
Hu3mas CcoOCTBEHHAas dYacToTra fi B BEPTHUKAJILHOM HANpaBICHHH IPEBBIIIACT
1,0T'u. B npuOmmkeHHBIX pacueTax BIUSHHEC TUHAMHYECKOH COCTaBJISIONICH
BETpa JOIMYCKAETCS YYUTHIBATH MOBHIIAIONTUM KOA(DPHUITHEHTOM.

6.3.13 BaHTOBBIC M BUCSYME KOHCTPYKIHMH CJIEAYyeT MPOBEPSTh pacyeToOM Ha
adPOAMHAMUYECKYI0 YCTOWYMBOCTh M Ha PE30HAHC KOJIeOaHWN SJIEMEHTOB B

HaIpaBJICHUH, IEPICHAUKYISIPHOM BETPOBOMY MOTOKY. B ciiyuae HE0OX01MMOCTH,
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IPOBOAUTH PacyeT Ha BRIHOCIUBOCTD JUISl HCKJIIOUEHHUS YCTAJIOCTHBIX Pa3pyIICHU
3JieMeHTOB. i1 MpeaoTBpallleHus: PE30HAHCHOTO BHXPEBOTO BO30YXKICHUS WU
a’pOJAMHAMUYECKON HEYCTOMYMBOCTH CJEAYET MCIOJIb30BaTh KOHCTPYKTHBHbBIC
MEPOMPHUSITHS.

6.3.14 KoHCTpyKIIUU COOPYXKEHUN C MPOCTPAHCTBEHHBIMU METAJUTMUYECKUMU
MOKPBITUSMH, TPOCKTUPYEMBIMHU ISl CTPOUTENICTBA B CEHCMUYECKUX pailoHax,
JOJKHBI  YIOBIIETBOPSATH pacyeraM Ha 0co00e COYeTaHWe Harpy3oK C y4eToM

ceficMuuecknx Bo3aercTsui B coorsercTBuu ¢ CIT 14.13330.

7 CTep:KHeBbI€ IPOCTPAHCTBEHHBbIE CHCTEMbI
7.1 OCHOBHBIE MOJIOKCHUSA

7.1.1 TIpocTpaHCTBEHHbBIE CTEP>KHEBBIE KOHCTPYKLUU W3 KOPOTKUX MPAMBIX
METAJUIMYECKUX CTEpKHEH, OOBbEIMHEHHBIX B Y3JIaX, MPUMEHSIOT ISl TJIOCKUX U
KPUBOJIMHENHBIX MMOKPBITUI COOPYKEHMM, KaK YHUKAJIbHBIX, TAK U B MacCOBOM
CTPOUTEIBCTBE.

7.1.2 1IpocTpaHCTBEHHBIE CTEPKHEBBIE KOHCTPYKLIMM IMOAPA3ACIIAIOT HA TpU
OCHOBHBIE T'PYIIIBI: CTEPKHEBBIE IUTHI (IIEPEKPECTHBIE CUCTEMBI U CTPYKTYPBHI),
UUIMHAPUYECKHE 000JI0YKH HYJIEBOW KPUBU3HBI U 00OJIOUKH JIBOWHON KPUBU3HBI,
B TOM YHCJIE KyIIOJIa.

7.1.3 Ilpu pa3paboTke  apXUTEKTYPHO-KOHCTPYKTHUBHBIX  PEUICHHIA
MPOCTPAHCTBEHHBIX CTEPKHEBBIX CUCTEM CIEAYET YUUTHIBATD:

- BbIOOp 0OmmIeH (OopMbI MOKPHITHS M THINA MPOCTPAHCTBEHHOW CHUCTEMBI,
COOTBETCTBYIOIIIEH 3TOM popMe, yUeT poJieTa KOHCTPYKITUH;

- TEOMETPUIO MOKPBITUS, B TOM YHUCIIE KOJIUYECTBO CJIOEB, (JOPMY U pa3Mephl
PEryJsipHOM SIYEUKH, BBICOTY KOHCTPYKIIMH (17151 IBYXCIOMHBIX CUCTEM); KPUBHU3HY
MOBEPXHOCTH, OTHOIICHHUE MO BEMA/TIPOBUCA KOHCTPYKIIMH K TIPOJIETY;

- PacoJIOKEHUE OIOP, TUIT OTPAKAAOLIEN KOHCTPYKIIHH;

- TEXHOJIOI'HIO MOHTa)Xa.
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7.1.4 Ocu crepx’HENl MPOCTPAHCTBEHHBIX CHUCTEM CIIEIYET LEHTPUPOBATH BO
BCEX Y3JIaX, & NPHU HAJIUYMHM SKCLEHTPUCUTETOB B Yy3JIaX CIEAyEeT YYHUTHIBATH

I/ISFI/I6aIOHII/I€ MOMCHTLI B IIPUMBIKAIOIIHX K Y31y CTCPIKHAX.

7.2 IlepexkpecTHbIE CHCTEMbI MOKPBITHI

7.2.1 TlepekpecTHbIC CUCTEMBI MOKPHITUH COCTOST M3 JIMHCHHBIX 3JIEMCHTOB
(Oamox wimm (epM), mepeceKaronuxcsl B IJIaHE, COCTUHEHHBIX MEXOy COoO0H B
MECTax MepecedcHus U paboTArOIINX COBMECTHO.

PazmuyaroT TepeKpecTHbIe CHCTEMbl OPTOTOHAJIbHBIC, JIUArOHANBHBIC U

TpeyroibHbie (pUCyHOK 7.1).
a o

a, 6, 0 — ¢ KBaJpaTHBIMH sITUEHKAMU; 8, 2 — C TPEYTOJIbHBIMU STYeHKaMH

Pucynox 7.1 — IlepexkpecTHbIe CHCTEMbI OKPBITHIA

7.2.2 J]Ins TOKPHITUH HA BBITSHYTOM TMPSMOYTOJBHOM IUIAHE CIEAyeT
NPUMEHSTH NIEPEKPECTHBIE CUCTEMBI MPU TUArOHATBHOM PACHOJIOKEHUN HECYIIUX
AJIEMEHTOB, TOJ YIJIOM K CTOpOHaM KoOHTypa. IlepekpecTHble cUCTEMBI ClleqyeT
UCTIONb30BaTh B TOKPBITUSAX, UMEIONMX B IiaHe (opMmy KBajpara,
paBHOOEIPEHHOTO TPEYTOJbHUKA, KPyTa HJIM MHOTOYTOJIbHUKA.

7.2.3 Takue KOHCTPYKIUHU CIAEAYEeT MPUMEHSTH AJis MpoJieToB oT 18 10 60 Mm.
BBICOTY TUIMTBI IEPEKPECTHOM CUCTEMBI CIIeyeT HazHavaTh B MHTepBasie ot 1/30
no 1/15 mposera, B 3aBUCMMOCTH OT OYEpPTaHHs B IUIaHE, YCJIOBHUU ONMHpPAHUS,

TpeOOBAHUI MO KECTKOCTU MOKPHITUS. PazMep sSUeilKM MOSICHBIX CETOK CIEAyeT
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npuauMatb ot 1/15 no 1/7 mponera ¢ ydeTtoMm THIa KpOBEIHHOTO HACTHIIA, IS
WCKITFOUCHHSI IPUMEHEHHSI TIPOTOHOB.

7.2.4 IlepekpecTHble CHCTEMBI JJIi TEPEKPBITHS  OOJBIIEIPOJICTHBIX
COOPYKECHUU CIIEJTYET:

- ONKpaTh Ha KOJIOHHBI, PACIIOJIOKEHHBIE 110 IEPUMETPY, I1arom ot 6 10 12 m,
0€3 yCTpOoMCTBa KOHTYPHBIX epM;

- MpeAyCMaTPUBaTh Pas3rpykKarollire KOHCOJbHBIE CBECHI, BBUIET KOTOPBIX HE
JnoJbKeH mpeBbimaTth (0,25 pasmepa OCHOBHOTO MpojsieTa (PUCYHOK 7.2, a) Wid B
TISTh pa3 BBICOTY TUTHTHI;

- YCTaHABJIMBATh JOTIOJHUTEIBHBIC OMTOPHI BHYTPH IIJIaHA MTOKPBITHS, 00pa3ys
MHOTOIPOJIETHYIO HEPa3pe3HyI0 CHUCTEMY, MPUMEHSISI KOJIOHHBI C Pa3BUTHIMU
KaIMUTEIISIMHA WIH TPOCTPAHCTBEHHBIE OTIOPHI.

7.2.5 JInst 0JHO- UITM MHOTOIIPOJIETHBIX COOPYKEHUMN ¢ CEeTKOM KOoIoHH 18x18
U 24x24 M, KaKAbIH MOAYJb CIEAyeT ONUpaTh MO yriam (pUCyHOK 7.2, 0).
KonTypHbIe 351eMeHTHI JOHKHBI HIMETh BBICOTY, KaK MPaBHIIO, B JABa paza OOJbIIIe

BBICOTHI 3JICMCHTOB HpOJ’IeTHOﬁ KOHCTPYKIHUHU ITOKPBITHA.

a 7]
I ® 9 ® -
-
B -
— [ . . 4 ¥
-
A
- * y | o -
[ N N KN I IR I RO

a — 6oNpIIenpOoIeTHBIE 3[aHNS C KOHCOJIBHBIMH CBECAMH; O — MHOTOTIPOJIETHBIE 3/TaHUS C CETKOH
KOJOHH 18%18 nnum 24%24 M, ¢ onupaHneM Ha KOJIOHHBI 0 yIJIaM Ka)I0ro MOy

Pucynox 7.2 — BapuaHTbl ONUPaHNS NEPEKPECTHBIX CHCTEM MOKPbITHA
7.2.6 ®epMbl B MEPEKPECTHBIX OAHO- WJIM JBYCKATHBIX MOKPBITUSX CIEAYET
BBIIIOJIHATH C NMAapaJUIEIbHBIMU NOSICAMH, PELIETKY — TPEYTOJIbHOM, B PSAIE CIy4acn
CO CTOMKaMH.
Bepxnue mnosica ¢epm cieayeT BBINONHATH W3 MPOKATHBIX JIBYTaBPOB;

HM)KHHUEC I105ICa — W3 IIPOKATHBIX JIBYTABPOB, IMAPHBIX YI'OJIKOB HJIM IIBECJIJICPOB,
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PaCKOCHYIO pEIIETKYy — W3 IMapHBIX YTOJKOB. Bce 3JIeMEeHTBl A0IMyCKaeTcs
BBITIOJIHATh W3 KPYTJbIX WM TPSMOYTOJBHBIX THYTO-CBapHBIX mpodmieii. B
OQJIOYHBIX TMEPEKPECTHBIX TOKPBITUSX OBJEMEHTHI CIIEAyeT TMPUHUMATh U3
JIBYTaBPOB MPOKATHBIX WJIA CBAPHBIX.

7.2.7 Tlosica mepekpecTHbIX PepM ceAyeT pacrojararb B 0OJJHOM TIOCKOCTH,
npuHUMas AIuHy (epM OJMHAKOBOW B OOOMX HAMpAaBIICHUSX, PABHOW pa3zMmepy
SAYECCK.

[Tosica depm ogHOrO HampaBlieHUS HEOOXOIMMO pacroJiaraTh Haj MOscaMu
dbepM Ipyroro HampaBi€HUs, MPU ATOM JUIMHY (PEpMbl OJHOTO HANpaBICHUS
NPUHUMAIOT Ha BECh IPOJIET, & B OPTOrOHAJIBLHOM HAIPaBIEHUU — IO pa3Mepy
AYEEK.

7.2.8 BapuaHTHI y3710B COMPSHKEHUS TIOSICOB hepM (pUCYHOK 7.3):

- B MOHT@XHBIX y3JlaX Ha pUCyHKaxX /.3, a, 0, 6, CXOISATCS OTIPABOYHbIC
Mapkd (epM JJIMHOM, paBHOW pasMepy suelku. B kadecTBE OCHOBHOTO
COCIMHUTEIBLHOIO 3JIEMEHTA HCIIONB3YIOT THYTHIM (DJIaHel] NMpu HaJuduu WU
OTCYTCTBUHM JuadparmMbl xkecTkocTd (pucyHok 7.3, @, 6) WIM YTOJKOBBIC
KOPOTHIIH (PUCYHOK 7.3, 8) C HaKIIaIKAMHU;

- B MOHT@XHBIX y3JaX Ha PHUCYHKEe /.3, 2, TpephiBaloTca (epMbl TOIBKO
OJIHOTO HANpPAaBJIEHUS, C TO3TAXKHBIM PACIIOI0KEHUEM MEPECEKAIOIINUXCS MMOSCHBIX
AIIEMEHTOB.

Bo Bcex BapuwaHTax ciemyeT MpUMEHSTh OONTHI Kilacca TOYHOCTH B. V3mb
NEPECEUCHNs] TMEPEKPECTHBIX OalOK CcleAyeT MNPOEKTUPOBATh aAHAJIOTUYHO

KOHCTPYKIUSAM OaJIOUYHBIX KJIETOK.
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i ]

|1 B —

@ — Ha THYTBIX (biaHnax ¢ quadparmMamu 5KeCTKOCTH; 6 — Ha THYTHIX (praHmax
0e3 2JIEMEHTOB )KECTKOCTH; 6 — Ha ()aCOHKAX M3 YTOJIKOB C JINCTOBBIMH HAKJIaJKaMU;
2 — C TO3TAXXHBIM PaCIIOJI0KEHHEM MEPECEKAIOIINXCS TIOSICOB

Pucynok 7.3 — Cxembl y3JI0B IepecedeHUsl CTAJbHbIX
NepeKpecTHhIX Gepm

7.2.9 JKeCTKOCTh U HEU3MEHSEMOCTbh TEPEKPECTHOW CHCTEMbl MOKPBITHS
ciieyeT o0ecreynBaTh CHUCTEMOM MEPEKPEIIMBAIONINXCS PJIEMEHTOB U CBS3EH, a
TAaKK€ 3a CUET KpEIUIEHUS K BEpPXHUM I[0sCaM TOKPBITUS IPOrOHOB WM
npOQHIMPOBAHHOTO HACTHIIA.

7.2.10 Pacder mepekpecTHBIX CUCTEM cienyeT BoimonHaTh MKD kak ympyroi
CTEpXHEBOU cUCTeMbI. B y31ax coequHeHus cienyeT NpUHUMATh IapHUPHBIMU U
HeZehOpMUPYEMBIMHU.

7.2.11 JIna npuOMMKEHHOTO pacueTa pachpelefieHHYI0 Harpy3Ky Ha
nepeKpecTHbIC Oanku U (pepMbl creayeT mpuHUMaTh paBHOM 60 % OT Harpy3Kku Ha
JVHEHHBIE 3JIeMeHThI. [101aTIMBOCTh Y3MOBBIX COCIUHEHHH Ha OonTax ciemyer
YUUTHIBaTh YBEJIMUYEHHEM pPACUETHOTO TMporuda: NpU y3/lax Ha OTOTHYTHIX

dbnannax — Ha 10 %; Ha YroIKOBBIX KOPOTHIIIAX C HaKJIaakaMu — Ha 15 %.
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7.3 JIByXcJ10liHbI€e CTEeP:KHEBbIE (CTPYKTYPHBbIE) IUVIUTHI

7.3.1 CtpyKTypHbIE IUTUTHI COCTOSIT M3 JABYX IUIOCKUX, MapaJUIeNbHBIX PYT
JPYTy MOSICHBIX CETOK, Pa3HECEHHBIX MO BBICOTE, MEXAY KOTOPHIMHU PACHOJIaraioT
CTOMKHM M packocbl. KOHCTpYKIMS BKIIIOYAET MOBTOPSIONIMECS CTEP>KHEBbBIC

MUPaMUJIBI ¢ KBaJPAaTHBIM WIIM TPEYTOJIBHBIM OCHOBaHUEM (PHCYHOK 7.4).

a — oA BUJ; 6, 6 — TOBTOPSIOMIAsICS STYCHKa C KBaAPATHBIM MM TPEYTOJIbHBIM OCHOBaHHEM
Pucynok 7.4 — CTpykTypHas JIMTa

Haubosee XapakTepHble CTPYKTYpHBIC CTEP)KHEBBIE CHCTEMbI (CXEMBI
CTEeP)KHEBBIX CTPYKTYPHBIX IUTUT) MTOKa3aHbl HA PUCYHKE 7.5.

PR ST T T S N AR A N
TN S TErar ENER RNy
L . et | P S Wl Ul

a o

L
el

a, O — MOsICHas CeTKa C OPTOrOHAJILHBIMU STYEHKaMHU; 8 — MTOSICHAs CETKA C TPEYTOJIbHBIMU
A4yeiikaMu; 2 — ceTKa ¢ MosiIcCaMy, CABUHYTHIMH Ha MOJIOBUHY STYEHKHU; 0 — CMEIlIaHHAas CeTKa, B
KOTOPOU OZIHA COCTOMUT U3 LIECTUYTOJIbHUKOB, a Apyras — U3 TPEyroJIbHUKOB.

VYcnoBHbIe 0003HaUEHUS: BEPXHUE T0sca — KUPHAsI CIJIOLIHAS JIMHUS; HUKHHE Tosica —
TOHKAsl CILUIOLIHAS JIMHKS; 3JIEMEHTHI PELIETKU — IIyHKTUPHAs JIUHUS;, BEPXHUE Y3JIbl — I10JIBIE
KPY>KKHW; HIKHHAE — CIUIOIIHBIE KPYKKH

Pucynok 7.5 — Cxembl CTepKHEBBIX CTPYKTYPHBIX IUIUT
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7.3.2 KoHCTpyKTHUBHAsI CXeMa CTPYKTYpHOM IUIUTHI ompeaesnsercs (Gopmoi
peryispHOi siuedKH; CrmocoOOM ONMUpaHUs Ha HUXKeNeXallie KOHCTPYKIIUU;
KOHCTPYKLHMEHN y3JI0BbIX COCAMHEHN; YICHEHUEM Ha OTIPABOYHbIE MAPKU; TUIIOM
KPOBEJIbHBIX KOHCTPYKIUH (MIPOTOHBI, HACTUJ, TIJTUTHI).

7.3.3 IlnuTsl perymnsipHOl CTPYKTYphl CIIEIyeT NMPUMEHSATh B MOKPBITUAX C
pa3zHooOpa3Hoi (opMOH B IJIaHE C COOTHOILIEHHWEM cTopoH 1o 1:1,5. JlomycTumo
YCTPOMCTBO MOJICTPONMIBHOM KOHCTPYKLHH, Pa3AeisAIOlMIe IOKPBITHE Ha
KBaJpaTHblE WM ONM3KHE K KBaJpaTy S4YEHKu, C pa3MELICHHMEM BHYTpU €€
CTPYKTYpHOW TIUTHL. [IJIsS TOKpBHITHIA Ha BBITAHYTOM MPSMOYTOJIBHOM ILIaHE
ClleyeT TPHUMEHATH CTPYKTYPbl C PAacCHOJOKEHHEM HECYIIHX JJIEMEHTOB IO/
yIJIoM B 45° K CTOpOHAaM KOHTYpa (pUCYHOK 7.5, 6).

7.3.4 BpICOTY IUIUTHI CielyeT MpHUHUMATh paBHoW oT 1/25 mo 1/15 mponera
(OT MeHbIIMX K OOJIBIIMM MpoOJIETaM), YTOJl HAKJIOHA PackocoB K MosicaM — B
untepBaie ot 30° g0 60°, mar moxyis cetku — oT 1/20 o 1/10 nponera.

7.3.5 ®opmooOpa3oBaHHE CTEPKHEBBIX CTPYKTYp CIIEIYET BBINOJHATH M3
OTIIPaBOYHBIX MapOK 3aBOJCKOTO U3TOTOBJICHUS U3:

- CTEP/KHEN pa3sMEpOM Ha SYEHKY;

- KOPOTKOPa3MEPHBIX FTEMEHTOB PELIETKU U ITUHHOPA3MEPHBIX MOSICOB;

- IJIOCKUX WM TPEXTPaHHBIX (epM OJHOIO HampaBiIeHUs U JOOOPHBIX
AJIEMEHTOB JIPYTOT0 HAIPaBJICHHUS;

- IPOCTPAHCTBEHHBIX CTEPKHEBBIX MUPAMHU/IL.

7.3.6 CTpyKTypHBIE TOKPBITHS CIEAyeT ONUpaTh MO KOHTYPY Ha CTOWKH,
CTEHBl WJIM CTPONWIbHBIE KOHCTPYKIIMHM, Ha OIOPBI, CMEIICHHbIE BHYTPb
KOHCTPYKITUH, 00pa3ys KOHCOJIbHBIE CBeChl BhIieToM 110 0,2 mpoJsieTa; Ha yrioBbie
OMOpPBI B HEPA3PE3HBIX MHOTOITPOJIETHBIX MOKPBITUAX C CETKOU 110 24%24 M.

7.377 OnupaHue CTPYKTYpHOIO TIOKPBITHSI HAa  KOJOHHBI  CIEQYyEeT
OCYILECTBISITh B Y3JIbl BEPXHErO WJIM HIDKHErO TOsca 4epe3 KaluTelb B BUIC
CTEp>KHEBOWM MHpaMubl (pUCYHOK 7.6, a), TpaBepchl (pucyHOkK 7.6, 6) miam ¢
UCIIOJIb30BAaHUEM DPAa3BUTOM CTEPKHEBOW CHUCTEMbl CHHM3Y WM CBEpPXY ILTUTHI

(pucynok 7.6, 6, 2).
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ENING NLNLNIONS

a — C KaluTenNblo; 6 — C TPABEPCOH; 8, 2 — C PA3BUTON CTEPKHEBOW CUCTEMOM

Pucynok 7.6 — Cxembl onnop

7.3.8 YcTOHYMBOCTH Kapkaca COOPYXKEHHUS CO CTPYKTYPHBIM ITOKPBITHEM
cienyeT oOecleurBaTh 3allEeMJIEHUEM KOJOHH B (PYHJaMEHTax, MOCTAHOBKOM
BEPTUKAJBHBIX CBS3€M MEXIYy KOJOHHAMH, >KECTKHM 3alIEMJICHUEM KOJIOHH B
ypoBHE TOKpBITUS. [Ipy MpOEKTHUPOBAHUM CIIEYET MpeayCMaTpUBaTh Neperavy
TOPU3OHTAJIBHBIX BO3JEHCTBUI (OT BETpa, TOPMOKEHHSI KPAHOB, CEHCMUYECKHUX
BO3JICHCTBHIN ) TTOSICHBIMU CETKaMU Ha BCE KOJIOHHBI KapKaca.

7.3.9 IlepekpeiTuisi  OompIMX  TPOJETOB  (PUCYHOK 7.7)  ciemyer
OCYILECTBJISITh: TPEXCIOMHBIMU CTPYKTYPHBIMU KOHCTPYKIUSIMH, TP 3STOM
JOTIOJTHUTENbHBIE SIPYChl JIOCTATOYHO pacrnojiaraTh Ha OTIEIbHBIX YYacTKax
NOKpBITUSL (PUCYHOK 7.7, @); CTPYKTypHBIMH CHUCTEMAaMH CO IIIPEHTEISIMH
(pucynok 7.7, 6); IOABECKOH IJIUT BaHTAaMHU K KOJOHHAM, BO3BBIIIAIOIUMUCS HaJl

KpOBIeH (pUCYHOK 7.7, 8); TOJICTPONHIBLHBIMU KOHCTPYKITUSIMH.

= e P\

a — TpeXCIIOHHasl CTPYKTYPa; O — CTPYKTypa yCUJIEHHAs! IIIPEHIelIeM;
6 — CTPYKTypa MOJBEIICHHAs! BAHTAMH K KOJIOHHAM

Pucynox 7.7 — CxeMbl epeKpbITHS 00JIbIINX NPOJIECTOB

HOI[CTpOHI/IJ'IBHBIe KOHCTPYKIHHN CJICAYCT BBITIOJHATH B BUJIC IINIOCKHUX (1)epM,

puresieil pambl WIK B BUJIE€ TPOCTPAHCTBEHHON KOHCTpyKuuu. Jjis obecrnieueHus
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HEOOXOJMMON KECTKOCTH MOACTPOMIIBHON KOHCTPYKIIMUA €€ BBICOTY CIEIyeT
MPUHUMATDH OOJIBIIIE BHICOTHI CTPYKTYPHOM TUIATHI.

7.3.10 CrepxHeBbIE 3JIEMEHTHI CJENYyEeT M3rOTAaBIMBAaTh U3 OTKPBITHIX
NPOKATHBIX WJIM 3aMKHYTHIX Tpoduiei. B cTpykTypax ¢ KOpOTKOpa3MEpHBIMU
HOSICAMHU CJIEAYET PUMEHSATh KPYTJIbIE WIN KBaJlpaTHbIE TPYObl, @ B KOHCTPYKIIMSIX
C JUTMHHOPa3MEPHBIMU MOsCaMU — JIBYTABPHI WU IIBEJIJIEPHI.

7.3.11 Pacuet CTpyKTypHBIX IJTUT ciieayeT BeimonaHsaTe MKD. B pacuerax Bce
Y3JI0BBIE COIPSDKEHUS CJIENYEeT YUMTHIBaTh KaK IIAPHUPHBIE, & CTEPHKHEBBIC
AJIIEMEHTBI, KaK BOCHPUHUMAIOIIME TOJIBKO CKHMMAIOIIME WM PaCTATHBAIOLIUE
YCWIHSI, B CIy4ae OTCYTCTBUSI BHEY3JIOBOTO OIHMPAHUsl JIEMEHTOB KpPOBEIbHBIX
KOHCTPYKUUH. B KOHCTPYKLMSX, 3J€MEHTbl KOTOPBIX COEOUHSIOTCA Ha OOJdTax,
IpU ONpelNesieHuu nporuda cienyer yduTbiBaTh Kodpduuuent 1,2, 3a cuer

IIoJaTJIIMBOCTH 0O0JITOBBIX COGﬂHHeHHﬁ.

7.4 HHnaunapuyeckue 000J1049KU (CBObI)

7.4.1 lwmuHapUYecKue cerdaThle O0O0JOYKH (CBOJIBI), OJHOCIOWHBIC WIIH
JIBYXCJIOWHBIE — CTEP>KHEBasi KOHCTPYKIIUS C MOBEPXHOCTHIO HYJIEBON KPHBHU3HBI
(pucynok 7.8). Ouepranme cBoma ClIeAyeT MPUHHUMATh KpyroBbiM. OCHOBHBIMHU
AJIEMEHTaMH CBOJIa, KPOME CETYaTOM OOOJIOUKH, SIBISIOTCS OOPTOBBIE DJIEMEHTHI,
JUISL TIOKPBITHM, OTIEPTHIX Ha YETHIPE KOJIOHHKI IO yIiiaM (PUCYHOK 7.8, a), a Takke
TopieBbie Auadparmbl — pepMbl, apku, cTeHbl. CBOJIBI O MPOJIOJIBHBIM CTOPOHAM
ONMMPAIOT HA TMPOMEXKYTOUHbIE CTOHWKM (pUCYHOK 7.8, 6) WM JIEHTOYHBIE

byHaameHTsI (pucyHok 7.8, 6).

a — OIICPTHIC HAa KOJIOHHEI 110 YTJIaM; 0 — OIIEPTHIC HA JOITOJIHUTCIBHBIC
MMPOMCIKYTOYHBIC CTOI>'IKPI; 6 — OIICPTHIC HA JICHTOYHBIC (I)YH,Z[E[MCHTLI

Pucynoxk 7.8 — HlniamHapuyecKkue ceT4arbie CBOAbI

27



CII 494.1325800.2020

7.4.2 lunuaapuydeckre OOOJOYKH CIIEAYET WCIONb30BaTh B TOKPBITUSX
nposietoM L: omHocnoiinbie g0 30 M, aByxciokHble 10 80 M, ¢ COOTHOIICHUEM
npoJjieta k aiauHe 10 1:1,5. Ctpeny moabeMa ceTdyaToro cBoja CiaeayeT MPUHUMATD
B wuHTEepBajie oT L/6 mo L/2. BpicoTy ceYeHHsS CTEp)KHEBBIX 3JICMCHTOB
OJIHOCIIOMHOM ceTku ciaeayeT npuHumarh oT L/200 mo L/80, a paccrosiHre Mexmy
HosicaMM JBYXCJIOHHOTO ceTyaToro cBoaa ot L/50 mo L/20.

7.4.3 Jlna oOpa3oBaHus CBOJA CIEAYET HUCIOIB30BATh CETKU C PAa3TMYHBIMU
syeiikaMi — TpeyroJbHbIMU (pucyHOK 7.9, @), KBaJpaTHBIMH C pacKoCaMu
(pucynok 7.9, 6, 6), pomOndyeckumu (pucyHok 7.9, 2). Yroy HakJIOHa CTEPIKHEH K

WIMHIPUYECKOH 00pasytoieit cienyet npuauMath oT 30° 1o 60°.

a o 8 2

@ — TpEyroJibHasi; 6, 6 — KBajlpaTHasi C PaCKOCAMH; & — poMOnUecKast

Pucynok 7.9 — CucreMbl CeTOK CBOIYATOr0 NOKPbITHSA

744 Jlng obOecnieyeHHs] YCTOMYMBOCTU U TPOCTPAHCTBEHHON pabOThHI
JUIMHHBIX IIMJIMHIPUYECKUX O0OJIOUEK CJIEIYET MPUMEHSITh MPOMEKYTOUHBIC
nuagparMbl B BUAE KPUBOJMHEHHBIX pedep (apok) ¢ 3arsokkamu. [(uadparmsl
(apku) ¢ BBICOTOM morepeyHoro ceucHus nopsaka L/40 cnenyeT ycraHaBiIvBaTh
mraroM ot L o 1,5L (pucynok 7.8, 6). IlpomexxyTounbie auadparMbl CleayeT
ONMUPATh HA CTOWKHU WM (PYHJIAMEHT.

7.4.5 Pacyer MWIMHIPUYECKUX CETYATHIX OOOJIOUEK CIIEAYET BBIMOIHATH
MKD. B pacuerax OJHOCIOMHBIX OO0O0JIOYEK Y3JIOBBIE COMNPSKEHUS CIEAYeT
YUUTHIBATh, KaK J>XECTKHE, a CTEP>KHEBBIE JJIEMEHTBI, KaK BOCIPUHUMAIOIINE
NPOJOJIbHBIE YCUIUSI M HW3rubarolye MOMEHTBhl. B pacuerax JIBYXCIIOHHBIX
000JIOYEK BCE Y3JIOBBIE COMPSIKEHMS CIEAYyeT YYMTHIBATh, KaK LIApHHUPHBIE, a

CTCPKHCBBIC J3JICMCHTBI, KdK BOCIPHHUMAIOIOWC TOJIBKO CXKUMAOIHUC WA
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pacTiaruBaromme yCuius, Hpu OTCYTCTBHMHW BHCY3JIOBOI'O OIIMPAaHHA 3JICMCHTOB

KPOBEJIBHBIX KOHCTPYKIIUH.

7.5 CeTruarbie 000109KH IBOMHOH KPUBU3HbBI

Ceruarble 000J0YKM JIBOMHOW KPHUBU3HBI CIEAYET IPOEKTUPOBATh W3
OJHOTUIIHBIX CTEP)KHEBBIX M  Y3JIOBBIX DJIEMEHTOB, OJHOCIOWHBIMH  WJIU
JIBYXCJIOMHBIMH, COOTBETCTBEHHO C JKECTKUMHU WJIM IIAPHUPHBIMHU Y3JIaMH, C
TPEYroJabHBIMU, KBaJPATHBIMU UJIM POMOUYECKUMU STUEUKAMHU.

CowieHeHHble  000JIOUKM  OOpa3yloT  KOMOMHAUUsSMHU  Pa3Iu4HbIX
noBepxHoctel (pucyHok 7.10). Kaxkaprit U3 CeKTOPOB COWICHEHHON OOOIOYKH IO
IpaHUIIE JIOJKEH ObITh 0OpamjieH OOpTOBBIM 3J1€MEHTOM. BO3MOKHBI BapuaHTbI
MOKPBITUM C IUIABHBIM MEPEXOJ0M OT OJJHOM MOBEPXHOCTH K JPYroil, B TOM YHCIIE

pa3HOIl KPUBU3HBI.

a o 8
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a, 6 — HyJIEBOI TayCCOBOM KPUBU3HBI, 8, 2, 0 — MOJIOKUTEIHHOM rayCCOBOW KPUBU3HBI;
e, Jic — OTPULATENIbHON raycCOBOM KPUBHU3HBI

Pucynok 7.10 — CowieHeHHbIe 000JI0UKH € NepecedeHneM pa3jinyHbIX
MOBEPXHOCTEMH
7.5.1 CeTuaTblie 000/10YKH MOJIOKNUTEIbHOM raycCcOBOl KPHMBU3HBI
7.5.1.1 O0070YKH MOJIOKUTETLHON TayCCOBOW KPUBU3HBI CIIEAYyET CO3/1aBaTh
BBICEUKON H3 CHEpPUYECKON WM DIUTUTICOMAHON TOBEPXHOCTH TOKPHITUS Ha

TPCYroJIbHOM, KBaAPATHOM, MHOI'OYI'OJbHOM HWJIX OBAJIBHOM IIJIAHC (pI/ICYHOK

7.11).
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7.5.1.2 OO005I0YKH CIEAyeT WCIONb30BaTh B MOKPBITUSAX MPOJIETOM:
onHocnoiueie 10 30 M, a aByxciodHbie 10 150 M. Ctpeny moabema 000JOYKH
cleayer npuHuMath B nHTepBasie ot 1/10 no 1/4 nponera, a paccTOsHUE MEXIY

nosicaMu JIByxcioiHoi o6onouku ot 1/80 mo 1/30 npornera.

a o 8

a — Ha TPCYroJIbHOM IIJIaHEC; 6 — Ha KBaApPAaTHOM ILIAHC,
6 — Ha MHOT'OYI'OJIbHOM IIJIaHE

Pucynok 7.11 — Cetuarblie 000/104KH MOJI0KHUTEIbHON rayccoBo
KPHUBH3HBI

7.5.1.3 Tlo koHTypy 000JI04eK HEOOXOAUMO TpeIycCMaTpUBaTh AuadparMbl B
BHUJIC apOK, (hepM MM KOHTYPHBIX KPUBOJIMHEHHBIX pedep (pucyHok 7.12). Apku u
dbepMBbI clleyeT MPUMEHSITh TIPHA OMMMPaHUH TTOKPBITHS 110 yTiiaM Ha KOJOHHBI. [Ipn
4acTOM pAacCIOJIOKEHUH KOJIOHH IO MEPUMETPY 3/IaHus WM TpPH ONUpaHUHU
000JIOYKM HA CTEHBI CIIEIYyeT MPUMEHATh KOHTYPHBIC KPHUBOJIHMHEHHBIC pebpa.
BricoTy monepeyHoro ceueHusi KOHTYPHBIX pedep U apok cienyeT HazHavath 1/60

MpoJIeTA.

Juadparmsel B Buzie: a — apok; 6 — GpepM; 6 — KpUBOJIIMHEHHBIX pedep co cToikamu

Pucynox 7.12 — iuapparMpl o KOHTYPY 000/104€K MOJT0KUTEIHHOI
rayccoBoil KpUBU3HbI

7.5.2 CeTuaTble 000J10YKH OTPULIATEIBHOM rayccoBOil KPMBHU3HBI

7.5.2.1 OG0JI0YKH OTPHIIATEIILHON TayCCOBOW KPHBHU3HBI CIIEIYET CO3aBaTh
BBICCUKOM M3 MOBEPXHOCTH TUIEPOOINIECKOro mapadosionga MOKPhITHS (PUCYHOK
7.13) Ha KBaapPaTHOM, POMOMYECKOM, OBAJIbHOM WJIH 0OJIee CII0KHOM IIJIaHE, B TOM

guciie couaeHennsie (pucynok 7.10).
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Pucynok 7.13 — IloBepXHOCTH 00010YKH OTPULATEIBLHOM rayccoBoi
KPHUBHU3HBI

7.5.2.2 O00JIOYKHM OTPHIIATEIIBHOM TraycCOBOH KpHWBH3HBI (pUCYHOK 7.13)
ClIeyeT TMPUMEHITh B TOKPHITHSIX mpojeroM (L): omHocioiHble 10 18 M, a
nsyxcioinbie 10 100 M. Ctpeny mposuca f; 000JI0UKH ClieayeT MPUHUMATH OT
L/10 mo L/4, a paccTosiHue MEXIy MOsiICAMU JIBYXCIIOWHO#M 000s04yku oT L/80 1o
L/30.

7.5.2.3 Tlo xoHTYpy 000J0Y€K HEOOXOAMMO MpPEayCMaTpUBaTh KOHTYpHBIC
peopa (pucynok 7.14). ['opu3oHTaNBHBIA pa3Mep ceueHuss pedep CiemayeT
npuauMath oT L/60 mo L/40 mposera, BEepTUKAIbHBI — BIBOEC MEHBIIE, IPH
HAJIMYUU MIEPUMETPATBHBIX CTOCK. HKHUE y371bI KOHTYpa MOKPBITUS HEOOXOIUMO

COCIUHATH 3aTsHKKOM MITN YCTaHaBJIMBATb B OTHX TOYKAaX ITHJIOHBI.

1 — oGomnouka; 2 — KOHTYpHBIE pedpa

Pucynox 7.14 — O00/104Ka 0OTPULIATEIHHOM rayCCOBOM KPUBHU3HbI

7.6 KynoJsibHbIe KOHCTPYKIHUH

7.6.1 Kymon npenacraBisieT €000 MPOCTPAHCTBEHHYIO CTEP)KHEBYIO
KOHCTPYKITUIO B BUJE OOOJIOUKHU TMOJOKUTEILHON KPUBHU3HBI, BKIIOYAIONIYIO TPU

OCHOBHBIX JJIEMEHTAa: HWXHUW PpACTAHYTHIM OMOPHBIM KOHTYp, COOCTBEHHO
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000JIOUKY U BEPXHHUU CKATbIK OMOPHBINA KOHTYp. KOHCTpYKTHBHas cxeMa KymoJia
NoKa3aHa Ha pucyHke 7.15.

7.6.2 Kymnona cneayer wucnois3oBath mnposetom oT 30 mo 250 M, c
OYEepTaHUEM B IUIAHE KPYrOBbIM, OBAJIbHBIM WJIM B BHJAE MPaBUIBHOIO
MHOTOYT'OJIbHUKA; C IMOBEPXHOCTHIO C(HEPUUECKOH, SIUIMIITUYECKON, CTPEIbYATOH,
KOHUYECKON, 30HTUYHOU (pa3/ieICHHON Ha BCHApYyILIEHHBIE CEKTOPBHI).

OtHoureHue BeICOTHI Kymona h k quametpy D, cnenyer mpunumars ot 1/8 1o
1/2. Pa3Mep sYeHKH TOSICHBIX CETOK CIIEAyeT Ha3HA4aTh C yYETOM KOHCTPYKIIHU
KPOBJIM M HAJIWYUsl MPOTOHOB, KOTOPBIE CJIEAYET OMUPATh Ha BEPXHUN TMOSIC

paaraJIbHBIX WJIN KOJIBLICBBIX 3JICMCHTOB.

1 — HKHUI ONOPHBIM KOHTYD; 2 — 0005104Ka; 3 — BEpXHUIA OMOPHBINA KOHTYP
Pucynok 7.15 — KoHCTpYKTHBHAsl cXeMa KyIoJia

7.6.3 CrepxHeBble KymoJia CIEAyeT MNPOCKTUPOBATH OJHOCIOWHBIMH HIIH
JBYXCIOWHBIMH, aAuameTrpoM D OGosiee 60 M, COOTBETCTBEHHO C >KECTKUMH WM
IIIAPHUPHBIMU Y3JIaMH.

7.6.4 OuepraHue MOBEPXHOCTH KYTOJa B paAlaIbHOM HAIPaBJICHUH CIETyeT
MPUHUMATh KPYTOBBIM. TOpOUIATBHYIO WU CTPENIbUaTyo0 (pOpMY KYIoJia CO3at0T
CMEIICHUEM IIEHTPA OKPY>KHOCTHU C OCH.

7.6.5 DneMeHTbl  OAHOCIOWHOTO  KyIoJla  CJEeIyeT  MPOEKTHPOBATh
CIUTONTHOCTCHYATHIMU W3 TPOKATHBIX WIIM CBapHBIX MPOGUICH IBYTaBPOBOTO
CCUCHHS C IKECTKUMH Y3JIaMH. OJEMEHTHI JBYXCIOWHOTO KyIoOja CJeayeT
BBITIOJTHATH B BHJIC ()EPM C TapaJICTbHBIMU MOSCaMH, O0bEIUHEHHBIMH PEIICTKON
U3 KPYIJIBIX WM TPSAMOYTOJBHBIX TPyO WM JPYrUX BHUIOB MPOQUIICH,

AHAJIOT'NYHBbIMH ITJIOCKHUM (bepMaM IIOKPBITHA.

32



CII 494.1325800.2020

7.6.6 BoicoTy ceueHus cTep>kHEW OAHOCIONHOTO KyToJja CleyeT NPUHIUMATh
ot D/200 no D/80 wim menee 1/50 pagnyca KpuBH3HBI 0007109KH. J[Is ceTyaThIx
KYIIOJIOB ATO OTHOIIEHHWE yMeHbInaroT a0 D/250. PaccrosiHue Mexay mnosicamMu
IBYXCIIOMHOTO Kymona cieayetr npuaumarh o D/60 no D /30 u mo D/100 mus
OOJBIIETPOTIETHBIX KynoJioB. [ MOKocTh cTepikHel npunumatot A < 90, paccrosinue
MEXIy MosicaMu 710 2,5 M.

7.6.7 Imametp BepxHero kousbna d cienyer Ha3HA4YaTh C YIETOM pa3MEIICHUs
y3JI0B KpeIUICHHS MpuMbIKarommx s3iaemMeHToB d/D ot 1/20 mo 1/7. Ilpm
3HAYUTENBHBIX pa3Mepax LEeHTPAIBbHOTO KOJbIA, JJIsl MOBBIIICHUS KECTKOCTU U
YCTOHYHBOCTH €TO CIIEAYET Pa3BA3bIBATH BHYTPEHHUMH PACTIOPKAMH.

7.6.8 Ilpu peaxo yCTaHOBJIEHHBIX peOpax HI)KHEE OMOPHOE KOJbIO B IJIaHE
ClleyeT MPOEKTUPOBATh B BHJIE MHOTOYTOJbHHKA C JKECTKUM COTPSHKEHHUEM B
yriax, ¢ YMCJIOM CTOPOH PaBHBIM 4Hciy pedep. I[Ipu yactom pacnosnoxxeHuu pedep
HWODKHUM OMIOPHBINA KOHTYpP MPUHUMAIOT B BUE IJIOCKOTO KPYTJIOro KOJblia.

7.6.9 Hwkuuii OMNOpPHBIA KOHTYp CIEAyeT ONHpaTh I[MAPHUPHO Ha
Kavaromuecss (MasTHUKOBbIE) KOJIOHHBI WM Ha ¢QyHIAMEHT, obecnednBas
BO3MOXKHOCTh TIEPEMEIICHNN KOHCTPYKIMU KyIoJia 3a CYET MOJABIKHBIX B JBYX
HaIpaBJIeHUSIX OMOPHBIX yactei (OY).

7.6.10 HuxHee KOJIBILIO CleAyeT MPOEKTUPOBATH ISl OAHOCIOMHBIX KYIOJIOB
B BHJI€ TOPU3OHTAIBHO PACIOIOXKEHHOTO CBApHOTO ABYTaBpa WMIU KOPOOKH H
YacTO PACIOJIOKEHHBIX OMOPHBIX CcTOeK (pucyHok 7.16, @), ans IBYXCIOHHBIX
KYTIOJIOB B BHJIE PEIIeTYaTON epMbl, pa3BUTON 1O BepTHKaIU (pUCyHOK 7.16, 6).
Ocu crepxHEl KyIoJia, TPUMBIKAIOIIUX K KOJIBILY, U OCh BEPTUKAIBHON OIIOPHOMN

pPEaKUNU CIEAYET UEHTPUPOBATD.
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@ — JUTsL OTHOCTIOWHBIX KYIIOJIOB; 6 — JIJIsl IBYXCJIOMHBIX KYIIOJIOB
Pucynok 7.16 — Huxnee onopHoe KoJIb10

7.6.11 VY31bl KOHCTPYKIIMM KyIloja CJEIyeT MpOeKTUpOoBaTh Ha OoJITax,
CBapKe WM KOMOWHUPOBAHHBIMHU. Y3JIOBBIE COCIUHEHUS OJHOCIOMHBIX U
JIBYXCIIOWHBIX CETUATHIX KYMOJIOB MpuBeAeHH B 11.2.

7.6.12 Pacuet KynoJioB ciienyeT BoInoJaHATh MKD ¢ yueTom reomeTpruueckoit
HeJTMHEeUHOCTH. [TpoBepKy MPOYHOCTH U YCTOMUUBOCTH HEOOXOIUMO BBITIOJIHSTH C
y4e€TOM TOCJIEIOBATEIbHOCTY MOHTaXa M BO3MOJKHBIX HayaJbHBIX OTKJIOHEHUMN
y3JI0B OT MPOEKTHOM reOMETPHUH KYTOJIa U UCKPUBIICHUS CTEPKHEHN, BOZHUKAIOITUX
U3-3a MOrPEIIHOCTEN U3rOTOBJIECHUS U MOHTaXA.

7.6.13 OOmIy0 yCTOWYUBOCTH KYIIOJIBHOW CHCTEMBI CIIEIyeT O0ecredruBaTh
CUCTEMOU CBSI3€ M MPOTOHOB COBMECTHO C KOJIBLIEBBIMHU 3JIEMEHTAaMH, a TaKKe
CBSI35IMH, PACIIOJIOKEHHBIMHU B YETBIPEX TOYKAX IO JTUATOHAIN OTIOPHOTO KOHTYpA.

7.6.14 KOHCTpYKTHUBHBIE CXEMbI PA3JIMYHBIX TUIIOB METATMYECKUX KYTOJOB

IIPUBEICHBI B IPWIOKEHNHA B.

7.7 Oco0eHHOCTH PpacyeTOB  OJHOCJOWHBIX TMPOCTPAHCTBEHHBIX
CTEPKHEBbIX CUCTEM

7.7.1 Bce pacyeTbl MNPOCTPAHCTBEHHBIX CTEPKHEBBIX CHUCTEM CIIEIYET
BBITIOJIHATh HAa TPOYHOCTh M YCTOWYMBOCTH. [Ipu MpoeKTUpOBaHHMM ClEAyeT
YUYUTBIBATh, YTO THUIN MOTEPU YCTOWYMBOCTH MPOCTPAHCTBEHHBIX CTEPIKHEBBIX
CUCTEM 3aBHUCHT OT:

- BapMaHTa KOHCTPYKTHBHOTO perieHus (0JHOCIOWHOTO W ABYXCIIOHHOTO0);

- KpUBHU3HBI TEOMETPUU OBEPXHOCTH;

- CTENIEHU CTaTHYECKON HEONPEAEIIMMOCTH KOHCTPYKTUBHOM CXEMBI;
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- crioco0a OnmupaHus KOHCTPYKIINU;

- BApUAHTA HaTrPYXEHUS, B TOM YHCIIE MECTHOTO.

Paznuunbie opMbl MOTEPH YCTOMYMBOCTH OJTHOCIOWHBIX MPOCTPAHCTBEHHBIX
CTEP’KHEBBIX CUCTEM MPUBEICHBI HA pUCYHKe 7.17.

7.7.2 PacyeTl Ha YCTOWYUBOCTH OJHOCIONHBIX MPOCTPAHCTBEHHBIX
CTEP>KHEBBIX CHCTEM JIOJDKHBI BKIIIOYATh PEIICHUE TPEX TUIIOB 3a7a4:

- TOTePsT YCTOHYMBOCTH OTACIBHOTO CTepKHs (pucyHok 7.17, a);

- MECTHas MOTepsl YCTOMYMBOCTH CHUCTEMBbI WJIM TPOLICIKHMBAHHE B Y3IIE,
00BETMHSIOIIEM HECKOJIBKO cTepkHel (pucyHok 7.17, 6). DToT ciydaili BO3MOXKEH,
korjpa otHomeHue t/R (rme t — sKBHBaJieHTHAs! TOJIIIMHA CTEPXKHEBOM OOOJIOUKH,
R — paguyc kpuBU3HBI 000J0YKH) BEChbMa MaJIo;

- o01m1ast moTepsi yCTOMYMBOCTH BCEH CTPYKTYpHI (pucyHok 7.17, 6).

N
AV

WAVAWAVATA

a — ToTepsl YCTOWYUBOCTH OTHIEIBHOTO CTEPKHS; 6 — MECTHAs MOTEPsl yCTONYMBOCTH
WJTU TIPOIIEIKUBAHKE B Y3JIe, 00BETUHSIONIEM HECKOJIBKO CTEPKHEH;
6 — 00111ast MOTEPS YCTOMYMUBOCTHU BCEH CTPYKTYPHI

Pucynok 7.17 — Paziimunbie (opMbI NOTEPH YCTOHYNBOCTH
OAHOCJIOMHBIX MPOCTPAHCTBEHHBIX CTEPKHEBBIX CHCTEM

7.7.3 Pacyet Ha yCTOWYMBOCTH OTACITHHOTO CTEPIKHSI CIIEAYET BHITIOTHSITH B
cootBercTBuM C TpeboBanusamu CII16.13330, mpu »TOM oOcTanmpHas 4YacTh
MIPOCTPAHCTBEHHOU CTPYKTYPHI (CTEPIKHH U y3JIbI) OCTACTCS HE N3MEHSIEMOIA.

7.7.4 Tlpm pacuetax Ha MECTHYIO IMOTEPIO YCTOWYMBOCTH CHUCTEMBI
HEOOXOMMO YUUTHIBATh CIEAYIOLICE!

a) B CTCPXKHEBOW CHUCTEME C HIAPHUPHBIM coenuHeHHeM (pucyHok 7.18)
KPUTHYECKYIO PaBHOMEPHO paclpeesieHHYI0 HAarpy3Ky (e, CIEIyeT OMpPENeNiTh
o ¢hopmyiie

AEI/(12R%)< gor < AEI/(6R®) (7.1)

rae A — miomaab CEYEHHs CTEPIKHS, MM?;
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E — Moxynb ynpyrocta MaTepuaia crepxkneii, H/mm?,

[ — nvHA CTEPHKHS, MM;

R — pamuyc 5SKBUBaJICHTHOM cdepudeckoil 000JI0UKH, HA TOBEPXHOCTH

KOTOpPOM HaxXomsTcs TOUku B — A — B, mm.

0) KpUTHYECKYI0 Ccuiny P

JUISL  TPEYTOJIBHOM CTEpKHEBOM CETKH,

9QJICMCHTAMH OJIWHAKOBOI'O CCUYCHHA, B CJIy4a€ PABHOMCPHO paCHpeHGHCHHOﬁ

Harpy3Ku, ClIeJlyeT OnpeAesaTh o Gopmyie

Per :{E/(1+a2/8n2)} {0,47A|3/R3+ 3B,1/(IR)}, o= |2/(rR) , (7.2)
rae R — paguyc KPUBU3HBI CpeAHHOMN MMOBEPXHOCTH 000JIOUKH B
paccMmaTpuBaeMon 00JIaCTH, MM;
I — painyC MHEPLIMU CEUCHUS CTEPXKHS, MM,
B, — bkBuUBaJIeHTHasT M3rMOHAasi KECTKOCTh CHCTEMbI, TMPUHUMAIOT B
COOTBETCTBUU ¢ Tabnuien 7.1
Taonuna 7.1 — DKkBUBaJIeHTHAA U3rHOHAA JKECTKOCTh B,
o |0031| 00625 | 0,125 | 0,25 0,5 1 2 4 8 16 32 64
B, | 0868 | 0873 | 0886 | 0950 | 1,176 | 1,850 | 3,150 | 4,830 | 6,480 | 7,350 | 7,800 | 7,900

Pucynok 7.18 — Cxema MeCTHOI MOTePH YCTOHYUBOCTH (NMPOIIETKUBAHNE) B
CTEeP:KHEBOM cHcTeMe ¢ IAPHUPHBIM COeIUHEHHEM

7.7.5 Tlonnytro

MOTEPI0  YCTOWYUBOCTHU

W3MEHEHUEM TEePBOHAYAILHONH  (POpPMBI

OTHOCHUTCIIBHO

CHUCTEMBI,

IIPOCTPAHCTBEHHOM CTPYKTYPBHI, cieayeT onpenensate MKDO.
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8 BantoBble (BUCAYHE) CHCTEMBI

8.1 OcHOBHBIC 0J10KEHUS

8.1.1 OCHOBHBIMH 3JIEMEHTAMH BAaHTOBOTO/BHCSYETO MOKPBITHS SBIISIOTCS
pacTsSHyTBIE MPOJIETHBIE 3JIEMEHTBI M OIOpHBIE KOHCTpyKuuu. Harpyska Ha
pacTSAHYTbIE HECYIME 3JIEMEHTHI MOKPBITUS MEPENAETCs HENMOCPEACTBEHHO 4Yepe3
KPOBEJIbHBIA HACTWJI WJIM TPOTOHBI. BaHTOBbIE/BUCSUYME (mayiee BUCSYHC)
KOHCTPYKIIMH CJIEAYET PUMEHATH B HOKPBITUAX IposeTom oT 20 1o 300 m.

8.1.2 Bucsiune KOHCTPYKIMH KJIacCU(DULIUPYIOT:

- 110 IPUHIUIHAIBHON KOHCTPYKTUBHOM CXEME;

- (popMe coopyKeHHs B IJIAHE U TEOMETPUHU TOBEPXHOCTH MOKPBITHS;

- METOJly CTaOMIM3alMH TOKPBITHUS;

- c1oco0y BOCHPUATHUS pacnopa YCUIIMN ¢ IPOJIETHOW KOHCTPYKIIUU;

- MaTepuasy HECYIINX PACTAHYTBIX U KOHTYPHBIX AJIEMEHTOB.

Bonbuioil kimacc KOMOMHUPOBAHHBIX KOHCTPYKIHUM W3 TMOKMX pPaCTAHYTHIX
BaHT M C)KaTO-M30THYTHIX )KECTKHUX 3JIEMEHTOB, MpeacTaBieH B pasnene 10.

8.1.2.1 Koncmpyxmuenvie cxemvl. Bucsune KOHCTPYKIIMH pa3leisioT Ha
JIMHENHBIE U IPOCTPAHCTBEHHBIE.

Jluneiinple cucTeMbl pabOTAlOT B BEPTUKAJIBHOM IUIOCKOCTH, a HX
IPOCTPAHCTBEHHYIO  paboTy  cieayer  oOecrneunmBaTh  BTOPOCTENEHHBIMU
OpPTOTOHAIBHBIMU 3JIEMEHTAMHU.

[IpocTpaHcTBEHHBIE CHUCTEMBl pPabOTalOT B JABYX HampaBieHusix. MHx
IPOCTPAHCTBEHHYIO paboTy cienyer oOecneuuBaTh TIPaHUYHBIMU YCIOBUSMU,
HaJIM4YMEM KOHTYPHBIX HECYIIUX JIEMEHTOB (Oanku, ¢hepmbl, apku, AuadparmMbl U
T.I1.) WJIM THOKHUX 3JIEMEHTOB (TPOC-TIOA00POB).

ITo TUIy KOHCTPYKTMBHOM CXEMBbI BBIICIIAIOT!

- OJHO- Y IByXCJIOMHBIE CUCTEMBI;

- )KECTKHE BaHTHI (BUCIYHE (DepMbI 1 OalKn);

- CCTEMBbI TUIIA «BEJIOCUIIETHOE KOJIECO»;

- TPOCOBLIC CCTKH.
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8.1.2.2 ®opma nnana. Bucsume KOHCTPYKIIMM TOKPHITHH  UMEIOT
pa3HooOpa3Hyio ¢opMy IaHa — KBaApaT, MPSIMOYTOJIbHHUK, KPYT, OBal U T.I., a
Takke 6oiee ClI0KHOE KOMOMHUPOBAHHOE OUEpTaHHUE.

8.1.2.3 ®opma nosepxHocmu BUCSYNX TIOKPBITHA WMEET HYJIEBYIO,
MOJIOKUTENBHYIO WM OTPUIIATEIbHYI0O KPUBU3HY WIM B BHIE KOMOWHAIIMH
000JI0YeK ¢ OIMHAKOBOM WM pa3IunIHON (OPMOI ITOBEPXHOCTH.

Crpeny nipoBuca BaHT f ciemyer Ha3HAYATH C YIETOM CIEAYIOMUX (PAKTOPOB:
c ymeHblicHHeM f yMeHbIIaeTcs 00BbEM COOPY)KEHHS; CHIIKAIOTCS TpeOyeMbie
BEJIMUMHBI TapaMeTpOB, OOECIICUMBAIONINX CTAOWIM3ALNI0 TOKPBITUS; HO TpU
3TOM BO3pACTalOT YCUIIMS B BaHTaX U OTIOPHOM KOHTYpE.

8.1.2.4 Memoowr cmabunuzayuu nokpoimust.

- YBEJIMYEHUE COOCTBEHHON MACChl TOKPBITHS W TIPUTPY3;

- IpEe/IBApUTEIIbHOE HANPSKEHUE CUCTEMBI;

- BBEJICHHE B KOHCTPYKIUIO OKPHITUS N3rMOHO-)KECTKUX 3JIEMEHTOB.

8.1.2.5 Cnocobwi socnpusimusi pacnopa ycuiuii ¢ npoaemHou KOHCMPYKYUu.

- C 3aMKHYTBIM OMNOPHBIM KOHTYpPOM — pacnopbl BOCIPUHMMAIOT B YPOBHE
MOKPBITUSI W HA HIDKENEXKAIe KOHCTPYKIMU TepefaroTcsi B OCHOBHOM
BEPTUKAJIBHBIC YCHITHUS;

- C Pa30MKHYTHIM OINOPHBIM KOHTYPOM — BHCSIYME IOKPBITHS TEPEeAaroT
yCHJIMSL pacropa Ha KapKac 3AaHus, KOHTPPOPCHI, MHIOHBI WM OTTSKKUA C
aHKEpHBIMU SIKOpSIMU. B KOHType B BHJE apOK WJIM JIOMaHbIX OajJOK BO3HUKAIOT
pacmopsl, KOTOPBIE ClIeyeT BOCIPUHUMATH 3aTsSHKKaMU WA KOHTpPOpcamu.

8.1.2.6 Mamepuanvi. B KkauecTBe wMaTepuaiga HECYIIMX PAaCTAHYTHIX
AJIEMEHTOB CJIEIyeT NPUMEHSTh CTaJbHbIE KaHAThl, MPSAM U3 BBICOKOIPOYHOU
MIPOBOJIOKU, PACTSHYTHIE KPYTJbIE CTEP)KHU, BHCSUME DJIEMEHTHI WIH (DEpMBI.
OnopHble KOHCTPYKIUU CIEAYET BBIMIOIHATh U3 YKEI€300€TOHHBIX WU CTAJIbHBIX
KOHTYPOB, pam, apoK, TPOC-TI0JI00POB, CTOEK C OTTSDKKAMH U T.I1.

8.1.3 IlpoekTupoBaHHE BHUCSUYUX KOHCTPYKLMM CJEAYeT BBIMOJIHATH B
COOTBETCTBMM C OOmUMH TpeOOBaHUSAMH IO NPOYHOCTH, IKECTKOCTH U

ycroiunBocty, npuseaeHHsiMU B CIT 16.13330 u CIT 35.13330.

38



CII 494.1325800.2020

Jnsa snemeHTOB BHCSunMxX KOHCTpykiuii coriacuo CII20.13330.2016
(mynkr 15.2.3) BepTUKanbHbIE TPOTUOBI (TIEpEMEIIEHHs]) OT IOCTOSHHBIX,
JUINTEIbHBIX M KPATKOBPEMEHHBIX HAarpy30K HE JOJDKHBI IpeBbimate 1/150
npoJieta.

8.1.4 Pacuetsl BUCSIUUX cUCTEM clieAyeT BeIMoNHATh MKDO B reomerpuuecku
HEJIMHEWHOM TIOCTaHOBKE C YYETOM NEPEMELICHH, B TOM YHCIE KUHEMAaTHYECKUX.
B pacuetax cieayer y4uThIBaTh MOJATIMBOCTh OMOPHOTO KOHTYpa. [Ipu Hanmuuun
B CHCTEME IMJIOHOB OHHU JOJDKHBI OBITh IPOBEPEHBl HAa MPOYHOCTH U
YCTOMYMBOCTh. ['MOKOCTh MHIJIOHA TPH MPOBEPKE OOIIEH YCTOMYMBOCTU CIEAYET
OTPENETATh C YYETOM MEePEMEHHON >KECTKOCTH, YCIOBHH €ro 3aKperjieHHs B
(dbyHIaMEHTE U y3J10B IPUMBIKaHUsI pUresieil 1 BaHT.

[Ipy TPOEKTHUPOBAHUU BUCAYMX CHUCTEM B I1EJIOM, TaK W OTIEIBHBIX
KOHCTPYKTUBHBIX 3JIEMEHTOB, CIEAYET YYUTHIBATh MPOOJIEMbI a3pOIMHAMUYECKON

HGYCTOﬁ‘-IPIBOCTH.

8.2 OngHoc0iiHbIE BAHTOBBIE CHCTEMBI

8.2.1 OmHocoiHbIe (OJHOMOSCHBIC) BUCAYNE MOKPBITHUS — KOHCTPYKIHS Ha
IPSIMOYTOJIBHOM, KPYTJIOM HJIM OBajJbHOM ILIaHe (pUCYHOK 8.1), ¢ MpOBHUCAIOIIMMHU
napayuleIbHbIMH ~ WJIM  paJHabHBIMM BaHTaMH. TakWe CHCTEMBl CJEAYyeT
MIPUMEHSTH C KeJIe300€TOHHBIMY TUIUTAMH OTPAXKIACHUS (BUCSTYAs KeIe300eTOHHAS

000JI0YKa) WM JIETKUMHU TTaHEISIMUA OTPaXICHHUS.

a 0

a — Ha IPSMOYTOJIFHOM IIJIaHe; 6 — Ha KPYTJIOM/OBAIBHOM TLUIaHE.
1 — BaHTHI; 2 — HAPYKHBIA OTIOPHBIA KOHTYP; 3 — KEJIe300€TOHHBIE IUTUTHL;
4 — OTTSIKKH; 5 — IEHTpaTbHOE KOJIBIIO

1
' ///;;;;////////4///’/
2 ///////////7/«/:
3

,

Pucynok 8.1 — OnHoOnosicHbIe CUCTEMbI
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8.2.2 ®opMy NOBEPXHOCTH IOKPBITUS CIEAyeT NPUHHMAaTh HYJIEBOW WIH
IIOJIOKUTEIPHONM TaycCOBOM KpWBM3HBI, cTpeny mnposuca ot /20 mo /10
IpoJieTa/IuaMeTpa TaKuX MOKPBITUH, Iar BaHT OT 2 70 6 M B 3aBUCHUMOCTH OT
HECYIIEeW CIOCOOHOCTH TaHeJeH OTrpakKIeHUs. B JIETKHX TOKPBITUAX CTPETy
NPOBHCA CIIEyeT B MEPBOM MPHUOIMKCHUH TPUHUMATH MEHBINE, a B TSHKEIBIX
oospie 1/15 nmponera/muaMerpa MOKPHITUH.

8.2.3 Bucsauue oicenezobemonuvie 060a0uky. OIHOCIOWHBIE CHCTEMBI C
KEJIe300€TOHHBIMH TUIUTAMHU OTPaXKICHUsI pabOTAIOT MO BAaHTOBOW CXEME TOJIbKO
Ha CTaguu MOHTaXa. [Ipu mpoeKTHpOBaHNUU CIAEAYET YIUTHIBATh, YTO B TIOKPBITHIX
Macca TPOCOB COCTaBisgeT oT 6 1m0 8 kr/mM?, a macca HoKpeitus — or 80 10
200 Kr/M?, B 3aBHCHUMOCTH OT KOHCTPYKIIMH 5K€JI€300€TOHHOM IIUTEL

[IpenBapuTenbHOe HAMPsHKEHWE OJHOCIOMHBIX BHCSYMX O0OJOYEK C
KeJIe300€TOHHBIMU TUIUTAMH OTPAXKICHUS CIEAYET OCYIICCTBIISTh!

- 3aMOHOJIMYMBAHUEM CTHIKOB TUTUT I10]] BPEMEHHBIM MPUTPY30M;

- HaTSDKCHUEM KaHATOB TIOCIIEe 3aMOHOJIMYMBAHMS CTHIKOB TLITHUT;

- HEMpPEepHIBHBIM 3aMOHOJIMYMBAHUEM IIBOB OETOHOM Ha PaCHIUPSIIONIEMCS
[IEMEHTE, MOCIIe YKIIAKN BCEX ILTUT.

TpeGoBaHusT K TPOCKTUPOBAHUIO BUCSYMX IKEJIE300€TOHHBIX O000JIOYEK
cneayet npuHuMath B cootBeTcTBUU ¢ CIT 387.1325800.

8.2.4 Oonocnouinvie sucsayue cucmemvl ¢ 1e2KUMU NAHETAMU O2PAHCOEHUS

- C JKECTKHUMH HUTSAMHU (KPUBOJMHEHHBIC (HepMbI, MPOKATHHIE WIIA CBApHBIE
Oanku) co crpenoi nposuca ot 1/10 mo 1/7 nponera/nuamerpa Takux MOKPHITHIA.
BreicoTy cruiomHOro cedeHums ciueayer npuHmmarb ot 1/70 go  1/50
npoJieTa/iuameTpa, BeICOTy Bucsder gepmel — oT 1/25 no 1/20 nponera/muamerpa
TTOKPBITHS,

- ¢ TMPUMEHEHHEM THUOKMX BaHT, CTAa0WIM3AIMI0O KOTOPBIX CIEIYET
OCYIIECTBJISATh C MOMOIIBIO TMOMEPEYHBIX OANOK Wi (epM, TPUTITUBAEMBIX I10
KOHIIaM K ()yHJaMEHTaM HJIK oropam (CM. pUCYHOK 8.2);

- C TOBEPXHOCTBK) OTPULIATEIIBHOW TayCCOBOM KPUBHU3HBI — THUIApPbl U

IATPOBBIE MOKPBITHS.
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1 — npoBucaroIee BAHTOBOE MOKPBITHE; 2 — TOTIEPEUHbIC 0aTKU UK (epMBbI; 3 — TATH

Pucynok 8.2 — IlpenBapuresibHOe HATIPSKEHHE C TOMOIIBIO MONEPEeYHbIX
3JIEMEHTOB

8.3 /IByxcy10iiHbIe BAHTOBbIEC CHCTEMbI

8.3.1 J/IByxciioiiHble MOKPBITUS (CHCTEMa BAaHTOBBIX (hepM Ha MPSIMOYTOJILHOM
WJIU OBAJIBHOM IUJIaHE) BKJIIOYAIOT HECyIue (TPOBUCAONINE) U CTAOMIM3UPYIOLIUE
(BBIIMYKJIbIE) BAaHThI, 00bEIMHEHHBIE PACIIOPKAMU/TIOABECKAMH (PUCYHOK 8.3).

8.3.2 BanroBbie (epMbl CileayeT MNPOSKTUPOBATH JBOSKOBBITYKIBIMH C
pacriopkamu (pucyHOK 8.3, a), IBOSKOBOTHYTBIMU ¢ mojBeckamu (pucyHok 8.3, 0)
WIM KOMOMHMPOBAaHHBIMU (PUCYHOK 8.3, 6). B mocieaHeM BapuaHTe HECYIIHE M
CTaOMIIM3UPYIONINE BAaHTHI IEPECEKAIOTCSA, CTOMKMA CKaThl B CpeJHEH dYacTH
MOKPBITUSI W PacTAHYTBI — B KpaWHWX.  PaccTossHME — MEXmy
pacropkaMu/TIoABeCKaMH  CJIeAyeT Ha3HadaTh 10 6 M U Oonee, yBs3bIBas C
pasMepaMu TaHeJIeH MOKPBITHS W MIaroM NporoHoB. C)KaThle pacloOpKU CIEIyeT
MIPOCKTUPOBATH TPYyOUATOTO CEUEHHMs, PACTSIHYTHIE MOJBECKH — W3 TPOCOB HIIU

KPYTJIbIX CTEPKHEU.
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a

@ — BBIIIYKIIBIC; O — BOTHYTHIE; 6 — BHIITYKJIO-BOTHYTHIC,
1 — Hecymiue BaHThI; 2 — CTAOWIIN3UPYIOIIME BaHTbI; 3 — HAPY)KHBINH ONOPHBIA KOHTYP;
4 — cxkaThle paclopKu; 5 — pacTAHYTbIE MOABECKU

Pucynok 8.3 — JIByX1nosicHble BAHTOBbIE CHCTEMBI

8.3.3 Harpy3ky Ha NOKpPBITHE U YCHJIUE OT MPEIBAPUTEIHHOTO HAPSIKEHHUS
CUCTEMBbI CJIEYyeT BOCHPUHUMATH MPOBHUCAIOIIMMHU BaHTAMH, BBITHYTHIE KBEPXY
BaHTHl OO0ECIEYMBAIOT CTAOWIM3AIMIO TIOKPBITUSA, 3a CYET MPEABAPUTEIHLHOTO
HaMpsHDKEHUs, W BOCHPUSITHE BETPOBOro otrcoca. CTaOWIM3UPYIOIMIUE BaHTHI
ClieyeT HampsraTh TakK, 4TOOBI MPHU JIFOOBIX COUYETAHMUSIX HArPy30K B HHUX BCETa
octaBayiock ycuiue pactsikeHus 10 10 %.

8.3.4 Ctpeily mpoBHCca HEeCYIIUX BaHT cieayeT npuauMmath ot 1/15 no 1/10
npoJieTa, a CTPeIy MoJAbeMa CTaOMIM3upyromux BaHT — ot 1/20 mo 1/15 nposnera.
[ITar BaHTOBBIX (pepM y HAPY>KHOTO KOHTYpa CJIEIyeT MPUHUMATH JI0 6 M.

8.3.5 Jlns coopykeHHil Ha KPYTrJOoM/OBaJlbHOM IIJIaHE BaHTOBBIC (DEpMBbI
CIIeAyeT pacrojiaraTth B paadalbHOM HampapieHuu (pucyHok 8.4, a) wiu B IBYX

WIN TpeX HanpaBieHUsX (pUcyHOK 8.4, 6, 6).
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a — B paayvaJIbHOM HallpaBJICHUU, 6—B JABYX HAITPABJICHUAX, 6 — B TPEX HAIIPABJIICHUAX

Pucynok 8.4 — BapuaHTbl pacnosiosKeHnsi BAHTOBBIX (pepM /ISl IOKPBITHIA Ha
KPYIJIOM ILIaHe

JI7is COOpPYXEHUH C MPSIMOYTOJbHBIM IUIAHOM BaHTOBBIC (DepMbl ClieayeT
pacrosiarate napamuieabHo (pucyHOK 8.5, @) WM B pajuaibHOM HAaIpaBICHHU
(pucyHok 8.5, 6) ¢ MPUMEHEHHEM Tpoca-ToI00pa, TEPEArOIIero paciop B yIbl

IIOKPBITHA.

a

@ — B OJTHOM HATpaBJICHUH; O — B PaJHaIbHOM HalpaBIICHHH;
1 — Hecymue BaHThI;, 2 — HAPYKHBIH KOHTYP; 3 — TPOC-110J160D

Pucynok 8.5 — BapuaHThbl pacnosioKeHusi BAHTOBBIX GepM /151 NOKPBITHH
HA NPSAMOYT0JIbHOM ILIaHe
8.3.6 /IByXCHOWHBIE ITOKPBITUSA HA NMPSAMOYTOJIBHOM IUIAHE C MPOBHCAIOIIAM
BEPXHUM HOSICOM clenyeT IPOEKTUPOBATH C IIOBEPXHOCTBIO
KBa3UIIWJIMHApUUECKoi (GopMbl ¢ HebombIioi obpatHoi kpuBusnou (0,2-0,3 ot
OCHOBHOM CTpeibl MPOBHCA) B HAIMpaBlICHUM, MNEPHEHAUKYISIPHOM HECYLIUM
BaHTOBBIM (pepmam (pucyHOK 8.6), 3a CUeT MOCTEIIEHHOTO HM3MEHEHHS CTPEJIbI

IMPOBHUCA HECYHIUX BAHT MJIM COOTBCTCTBYIOIICIO OUCPTAHNA KOHTYpPA.
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1 — Hecymue BaHTHI; 2 — KPOBEJIbHBIC ITAHENHN, 3 — CTAOMIIM3UPYIOIINE BAaHTHI
PuC‘yHOK 8.6 — J]ByXl'[OSICHLIe BAaHTOBBIC CUCTEMbI Ha IIPAMOYI'OJILHOM IIJIAHE
KBa3sHUUWIMHAPUYECKOH (popMbI

8.3.7 B nIBYyXCIOWHBIX CcHCTeMax B KOJBIICBOM/TIONIEPEUYHOM HAMpPaBICHUH
ClIelyeT YCTaHaBJIMBATh BTOPOCTENIEHHBIE 3JeMEHTHI maroM 5—10 M B1osb MoscoB
BAaHTOBBIX (P€pM, a TAK)KE TOPU3OHTAIIbHBIE U BEPTUKAJIbHBIE CBSI3U.

8.3.8 B ABYXHOSICHBIX NOKPBITUAX C PATHAIBHBIM PACIIONIOKEHHEM BaHTOBBIX
depm pacnop cienyeT BOCIPUHUMATh Hapy>KHBIM KEJI€300€TOHHBIM KOHTYPOM U
pPaCTSIHYThIM CTaJbHBIM IEHTPAIbHBIM OapabaHom/KonblioM. OCh paguanbHBIX
BaHT JIOJDKHA TIPOXOAUTH Yepe3 IEHTP THKECTH CEUeHUsT KOHTYpaA.

8.3.9 HapyxHbIil KOHTYp ClIelyeT yCTaHABIMBATh HA MasTHUKOBBIE KOJIOHHBI
WA CKOJB3SIIIKE Omopbl. OOIIYI0 YCTOMYUBOCTh KOHCTPYKITUH TTOKPBITHS CIIEIyeT
o0ecrieunBaTh MPOCTPAHCTBEHHONW CHUCTEMOW M BKJIIOYEHHEM B pabOTy 4YEThIpEX
TAHTCHIIMAJIBHBIX CBSI3€H MO TJIABHBIM OCSIM TOKPBITHSL.

8.3.10 XKene300eTOHHBIN HAPYKHBIH KOHTYp CJIEAYET BBHIMOIHITH ITHPUHON
ot 1/50 mo 1/35 amametpa MOKpHITHS U BhIcOTOM OT 1/12 no 1/8 miara koJioHH.
JlommyckaeTcsi MPUMEHEHHE HAPY>KHOTO METANTUHYECKOro KOHTypa. BHyTpeHHEe
KOJIBLIO TIOKPBITHM C pajiajbHbIM PaclOiIOXKEHUEM BaHT CIIEAYeT MPOEKTHPOBAThH
CTaJIbHBIM, B BHJEe OapabaHa ¢ IByMs MosicaMH (JABOSIKOBBINYKJIAasi KOHCTPYKIIHS)
WIH B BHJIE OJTHOTO TOsica (IBOSKOBOTHYTasi KOHCTPYKIUA). J[naMeTp BHYTPEHHETO
KOJIbLIA CIIEAYyEeT Ha3HAYATh C YUETOM Pa3MEILEeHHUs y3JI0B KPEIJICHHUs] KOHIIOB BaHT,
He MeHee 1/10 HapyKHOTO KOJbIIa.

8.3.11 B [BYXNHOSCHBIX TOKPBITUSX HA MPSMOYrOJIBHOM IIJJaHE C

napajuleTbHBIMA ~ BAaHTOBBIMH  (hepMamMH  pacrmop  CleAyeT BOCHPUHUMATH
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BHEIIHUMHU CTOHWKaMu C OTTshkkamu (pucyHok 8.5, a), moamopkamu wim
MIJIOHAMHU, OOKOBBIMH TIPUCTPOWKAMH C paMHBIM KapkacoMm (pucyHok 8.7, a, 0).
BenuunHbl yCUIMi BO BHEIIHUX CTOMKAaX U yIEPKUBAIOIINX UX OTTKKAX CIEAYET

YMCHBIIATH 34 CUCT HAKJIOHA CTOCK.

a o

a — OOKOBBIE ITPUCTPOIKH; O — KapKac TpHOyH

Pucynok 8.7 — Cxema BoCHIpUSITHS pacnopa

8.3.12 K HapyXHOMY KOHTYpY TpPOCHI CIEAyeT KpENuUTh C MPUMEHEHHEM
yrnopoB u Tpybok (pucyHok 8.8, @) wmu daconok (pucynok 8.8, 6). Iuamerp
TpyOOK cienyeT Ha3HavaTh B 1,5 paza Oosbllie 1uaMeTpa KOHIIEBOIO 3aKpEIUICHUs
Tpoca. [lomoctu B mpeaenax TpyOOK ciemyeT 3amoiHATh TepMETUKOM. BapuaHThI
KOHCTPYKTUBHOTO PEIICHUs KPEIUIEHHS BaHT K BHYTPEHHEMY OIOPHOMY KOJIBILY

(pucynok 8.9, a, 0).

a — eJe300€TOHHBIA KOHTYp; O — METAIUTMYECKUI KOHTYD;
1 — KOHTYp; 2 — TPOC WU CTEPIKEHbB; 3 — CTaJbHAS THIIb3a; 4 — yIIop;
5 — mepuMeTpanbHas CToiika

Pucynok 8.8 — BapuaHThl y3/1a KpenJieHusl TPOCOB K HAPY’KHOMY KOHTYPY
8.3.13 IlpenHanpspkeHUE ABYXMOSICHBIX TIOKPBITHM CIIEAYET BBINOJIHATH
HaTSDKCHUEM  CTa0WIM3HPYIOIIMX BAaHT K HApy)KHOMY KOHTYpy WIH K

HCHTPAJIbBHOMY 6apa6aHy WM IIYTEM TIOCJICAOBATCIBbHOIO HW3MCHCHUS BBICOTHI

PacnopoK/moJIBECOK MEXKy MOSICAMU BaHT, UCTIOIb3Ysl BUHTOBBIE MY(THI.
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a — ¢ yrnopamu; 6 — ¢ IepeX0IHBIMU JICTAIISIMH;
1 — BHyTpeHHee KOJIbLIO; 2 — TPOC UJIH CTEP>KEHb; 3 — EPEeXO0IHAs ACTab

Pucynok 8.9 — BapuaHTsl y3.1a KpelJieHHsI TPOCA K BHYyTPEHHEMY KOJbILY

8.3.14 JIns ABYXMOSCHBIX BAHTOBBIX KOHCTPYKIIHUN B KQ4€CTBE OTPAKIAIOIINX
JJIEMEHTOB KPOBJIM CJIEAYET INPUMEHATH JIETKME HACTUIIBI, ONMpas MX Ha TPOC

(pucynoxk 8.10) wim yepes cucTeMy MPOTOHOB.
2 \

© :

1 — Tpoc; 2 — nmanenb; 3 — ONOPHBII CTOIUK

Pucynox 8.10 — Y3es onupaHusi KPOBEJIbLHOI0 HACTHJIA HA TPOC

8.4 BanToBbI€ cUCTEMBbI THIIA «BEJIOCHUIIETHOE KO0JIECO»

8.4.1 OCHOBHBIMM 2JIEMEHTAMU KOHCTPYKIIMM THIA «BEJIOCUIICTHOE KOJIECO»
ABJISIIOTCS:  CKAThll HAPYXHBIA KOHTYpP, PACTSHYTO€ IIEHTPaJIbHOE KOJIBIIO,
00BbEIMHEHHBIE CUCTEMOM MAPHBIX PACTAHYTHIX PaIUAIBHBIX BaHT.

8.4.2 CymiecTByeT /iBa BapruaHTa KOHCTPYKIIMH MOKPBITHS:
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- CJKAThIM OJIMHAPHBINA HAPYKHBIM KOHTYD, PACTSHYTBIM IBOMHOU BHYTPEHHUN
KOHTYp B BUJI€ LICHTPAJILHOTO OapabaHa, MapHbIe paguaibHbIC BAHTHI, CXOISIINECS
B IICHTpajbHOM Oapabane (pucynok 8.11, a);

- OKaTblii  HApYXXHBIH KOHTYp ®3 JBYX  KOJIBIIEBBIX  DJIEMEHTOB,
pacloJIOKEHHBIX JPYyr HajJ JAPYroM M OOBEIWHEHHBIX paclopKaMu, MapHbIC
paaraibHbIe BAHTHI, CXOIAIIMECS B IEHTPAIbHOM KOJbIle (pucyHok 8.11, 6).

[lepBBiii BapuaHT palMoOHAJICH IO PacXoJy MaTepuaioB, B HEM MPOIIE
oOecrieuynBaeTcs Hapy>KHbIA BOAOOTBOI.

8.4.3 KoHCTpyKIIMHM THIIA «BEJIOCHUIEAHOE KOJIECO»  IeJecooOpa3Ho
IPUMEHSATD JUISI IOKPBITUH COOPYKEHHI Ha KPYTJIOM WJIM OBAJILHOM TLJIaHE.

KoHcTpykiusi mOKpbITUS HaJ TpUOyHaAMHU CTaJHOHOB UMEET IEHTPAJIbHBIN
npoeM HaJl urpoBbIM mosieM (pucyHok 8.11, 6, 2). B Takux MOKPBITUSAX OYepTaHHE
BHYTPEHHETO KOJIblIa, CIEAyeT MPUHUMATh MOJAOOHBIM OYEPTAHUIO HAPYKHOTO

KOHTYpa.

a, 0 — JJId KPBITBIX ap€H; 6, 2 — AJId HOKpI)ITI/Iﬁ C ICHTPAJIbHBIM ITPOECMOM
Pucynok 8.11 — BapnaHThl KOHCTPYKIMA NOKPBITHI THIIA «BeJOCHIIETHOE
KO0J1eCO»

8.4.4  PamuanpHbie  BaHTOBBbIE  (EepMBI  CIEAyeT  MPOCKTUPOBATH
JIBOSIKOBBIITYKJIBIMU CO CXKaTBIMHU CTOMKamu/pacriopkamu u3 tpyo (pucyHok 8.12,
@, 8) WIN JIBOSIKOBOTHYTBHIMHU C PACTSHYTHIMH TPOCOBBIMHU MOABECKaMHU (PHUCYHOK
8.12, 6, 2). Ctpeny npoBuca Hecymmx BaHT f, cienyer npunumats 0,05/L, ctpeny
noabema ctadbunusupyronux BauT f, — 0,03/L, rae L — BbuTteT BaHTOBO# (epMBbI 10

LHCHTPAJIBbHOI'O KOJIbIIA.
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L 7

@ — TBOSIKOBBITYKJIasi CO CIBOCHHBIM Hapy>KHBIM KOHTYPOM; 6 — IBOSIKOBOTHYTAsI CO CIBOCHHBIM
HapY)KHBIM KOHTYPOM; 6 — IBOSKOBBIIIYKJIast CO CABOCHHBIM BHYTPEHHUM KOHTYPOM;
2 —JIBOSIKOBOTHYTasi CO CIBOCHHBIM CO CIBOCHHBIM BHYTPEHHUM KOHTYPOM

Pucynox 8.12 — BapuaHThI cXeM paauaIbHbIX BAHTOBBIX (pepM NMOKPBITHA

8.4.5 PamnanpHble BaHTHI CIICTYET BBIOJHITH W3 3aKPBITBHIX CIHAPATHHBIX
KaHaTOB nuameTpoM oT 55 g0 100 mMm. [IuameTp HeCymmxX TpPOCOB ClEAyeT
npuHUMaTh 1o pacuety n0 40 % OonpmmmM, dem crabummsupyrommx. Illar
pacrnopok/mosiBecok — ot 8 10 10 M, paccTosiHrEe MEXy paiiaIbHBIMU BAaHTOBBIMU
dbepmamu o HapykHOMY niepumeTpy — oT 10 1o 15 m.

8.4.6 B OBaIBHBIX TMOKPHITUSAX, C IDIAHOM, TPUOMIDKAOIMIAMCT K
MPSIMOYTOJIbHUKY, B 3aKpYIJICHHBIX yriaxX CJeAyeT YBEIWYUBATh KOJUYECTBO
BAaHTOBBIX (PepM U yCHIIMBATH KOHTYP.

8.4.7 Cxxatpiii HapyxHBIH KOHTYp (pucyHok 8.8, 6) ciemyer BBINOIHATH
KOpOoOYaToro ce4eHus U3 CTaJbHBIX JUCTOB TOMMHON 30—100 MM, mmpuHON OT
D/180 no D¢p/140 u BbIcOTO# OT D(p/350 0 Dp/250, (tme D, — cpenumii pazmep
MOKPBITUSL TIO TJIABHBIM OCsIM). Hapy>KHBIIT KOHTYp clenyeT NIpOeKTHpPOBATh
MHOTOYTOJBHBIM M3 MPSIMOJIHHEHHBIX OTHPABOYHBIX MApOK JIMHOW a0 15 M.
PaccrosiHue MexIy CABOCHHBIMHU HAPY)KHBIMH HJIA IIEHTPAJIbHBIMH KOJIBIIAMH 10
BbICOTE clenyer mpunuMmarth ot 1/20 mo 1/10 mpomera, a sl TOKPBITHH C
LHEHTPaIbHBIM ITpoeMoM OT 1/4 1o 1/3 BbUIETa KOHCOJIH.

8.4.8 B MOKpHITUAX C IEHTPATBLHBIM MMPOEMOM BHYTPEHHEE KOJBIIO CIEAYeT
BBITIOJIHATh B BHUJIE TTAKETa U3 TPOCOB 3aKpBLITOro Ttuma (6—8 mir.) nuamerpoMm S0—

100 MM, pacIioIOKEHHBIX B OJIMH WJIM J1Ba psija 1o Beicote (pucyHok 8.13, a, 6).
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8.4.9 CoenuHeHne paAvabHBIX BAaHT C 3JEMEHTaAaMU HAPYKHOTO KOHTYpa
(pucynox 8.8, 6), neHTpasibHOTO KOJIbIia (prCcyHOK 8.13), pacriopkaMu/moIBeCKaMu

(pucynok 8.14, a, 6) ciaenyeT BBINOIHATH C IMOMOIIBIO BHIOYHBIX Pa3beMOB HJIH

MyQPT.
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a — paspes; 6 — TIaH
1 — TpoCHI BHYTPEHHETO KOJIBLA; 2 — COCAMHUTENbHAS IeTallb (JINTas WM CBapHasi);
3, 4 — TpoCHI BAaHTOBOM (hepMbI; 5 — BUIIOUHBIN aHKEp; 6 — OCh mapHupa

Pucynok 8.13 — Y3ea kpenieHusi paauajibHbIX TPOCOB K BHYTPEHHEMY KOJIbIY M3
Ha0opa TpocoB

8.4.10 HapyxHblii KOHTYp CJIeAy€T YCTaHABIMBAaTh HA MAsTHUKOBBIC
KOJIOHHBI MJIM CKOJIB3SIIIME OIOpBI, OMHPAOIIMECS Ha KapKac COOPYKEHUS.
OOmyr0  yCTOMYMBOCTh KOHCTPYKIIMM TOKDBITHS  CIeAyeT obOecreunBaTh
MPOCTPAHCTBEHHON CUCTEMOM U BKJIIOYEHUEM B paOOTy YETHIPEX TaHTEHITUATbHBIX
CBSI3€H TIO TJTABHBIM OCSIM TTOKPBITHSI.

8.4.11 PacyeT KOHCTPYKIMHA TOKPBITHM THIIA «BEJIOCUIIEIHOE KOJIECO»
CIIEIYyEeT BBIMOJHAT, B TEOMETPUUYCCKH HEIMHEHHOW ITOCTAaHOBKE C Y4YETOM
MOTATIIMBOCTHU OTIOPHBIX KOJIECII.

8.4.12 Bo3MOXHBI pelIeHUs] KOHCTPYKIIMHM TOKPBITUSI TUTA «BEJIOCHUIIETHOE
KOJIECO», B KOTOPBIX BMECTO TIPEIBAPUTEIBHO HAIPSIKEHHBIX pPaTdaIbHBIX
BAaHTOBBIX (epM TMPUMEHSIOT paauaibHble (epMbl U3 MPOKATHBIX WM CBApPHBIX

npoduIiei.

49



CII 494.1325800.2020

@ — C pacropkamu; 6 — ¢ moaBeckamu; 1 — HecyIe BaHThI; 2 — CTAOMIH3UPYIOIINE BAHTHI;
3 — pacniopka; 4 — mapaup; 5 — npoymuHa; 6 — moaBecka

Pucynok 8.14 — Y3abl coeluHeHNsI PaAHAJIbHBIX BAHT C
pacnopkaMu/moaBecKamMu

8.5 BanToBnIe ceTn

8.5.1 BanTtoBble ceTr coaeprKaT ABa Wi 00Jiee CeMEWCTB BaHT, 00pa3yIoIuX
SYEHKN TPSIMOYTOJIbHOM, KBAaJpPaTHOM, TPEYroJIbHOW, POMOMYECKON U JPYyrux
¢dopM, 0Opa3yloIUX MOBEPXHOCTh OTPHULATEIHLHOW TayCcCOBOM KpPHUBH3HBI, UYTO
TI03BOJISIET MPEIBAPUTENBHO Hanpsrath ceTky (pucyHok 8.15). bonee a3 dekTuBHBI

CHUCTEMBI C TPOCAMH JIBYX HAIIPABJICHUU.

AVAVAVAV#VAVAVA
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Pucynok 8.15 — BantoBble ceTKH ¢ pa3jiu4Hoil popMoii siueex

8.5.2 B BaHTOBBIX ce€TKax TPOCHl OJIHOTO HAIMpABJICHUS — HECYyIIue,
(mpoBucaroIre), a BaHTHI APYroro HAaIMpaBlICHHS — BCHAPYIICHHBIC, SBISIOTCS
cTabmu3upyomumMu  (Hanpsraomumu). CTpesibl  MpoBHUCA/TIOABEMA  CIIEIYET
NpUHUMATh. IS HecyinuxX Huted ot 1/15 1o 1/8 mponera, 1t cTaOUIM3UPYIOIINX

uuteit ot 1/25 no 1/10 nposnera.
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8.5.3 Crabwm3zanuio BaHTOBBIX cerok (pucynok 8.16) cruemyer
OCYIIECTBIIATh MPEIBAPUTEIBHBIM HAPSHKCHUEM, TIOCTIE YeTO OHU MPEBPAIIAI0TCs
B JKECTKYI0O KOHCTPYKTHBHYIO cHCTeMy. HeoOXomumyro misi CcraOWiIM3anuu
BEIMYMHY TPEABAPUTEIHLHOTO HATSHKEHHS CIEIyeT OIpeneNsTh pacderoMm. [lpu
ITOM YCWIIMSI HAYaJIbHOTO HATSHKCHUS CTAOMIIM3UPYIOIIUX BAaHT HA3HAYAIOT TAaKUM
oOpa3oM, 4YTOOBI TMPH BCEX BapHaHTAX HATPYKCHUS TOKPBITUS, YCWIUS B HHX

OCTaBaJICh ObI PACTSIHYTHIMH.

Ny — yYCWiinAa B HCCYIIIUX BaHTAX; N¢ — ycuiius B CT8.6I/IJ'II/I31/Ipy1LII/IX BaHTax

Pucynok 8.16 — Cxema npeiBapuTeIbHOT0 HATIPSAKEHHS] BAHTOBBIX CETOK

8.5.4 @opmy TOBEpXHOCTM BAHTOBBIX CETEH ClleqyeT CO3/1aBaTh
U3MEHEHHEM TPaHUYHBIX YCIOBUM M KOH(Urypalum HX TpaHUL], BBOJIS
BHYTPEHHUE CTOWKH WM >KECTKHE KOHTYPHBIE SJIEMEHTHI, U3MEHSS OTHOIICHHUE
YCHJINH TIPEIBAPUTEIHLHOTO HAMIPSHKEHUS B TPOCAX.

8.5.5 Hecymue u Hampsraromue TPOChl CETKM B MECTaX UX MEPECCUCHHUs
cienyeT (PMKCHpPOBATh OT B3aMMHOTO CABHUTa y3JaMH B BUAE OOJITOBBIX XOMYTOB,

IITAMIIOBAHHBIX JICTAJICH MJTK JTUTHIMHM HaKIaaKaMu ¢ ma3amu (pucyHok 8.17).
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a

@, O — TaMITOBaHHBIC JCTANIH; 2, €, H# — OOJITOBBIC XOMYTHI;
6 — JIUThIE 1ANObI C Ma3aMH (OPTOTOHAJIILHOE MEPECEUEHUE KaHATOB);
0 — IUThIE A0ObI ¢ Ma3amu (epecedeHre KaHaToOB O] YIJIOM)

Pucynok 8.17 — Y311l KpeluieHUsI B MeCTaxX IepeceYeHusi TPOCoB

8.5.6 B 0OonblienposeTHbIX COOPYXKEHHUSIX ClenyeT u30erarh IJIOCKUX
Y4aCTKOB MOKPBITHS, JIJIsl MPEAOTBPAIICHUS adPOAMHAMUYECKUX KOJICOAHUI.

8.5.7 Pacniop ¢ nposieTHOM KOHCTPYKIMU CJIETYET BOCIIPUHUMATD JKECTKUM
3aMKHYTHIM OTIOPDHBIM KOHTYPOM, HAKJIOHHBIMA WA BEPTUKAIBHBIMH apKaMH,
TMOKMMU PacTSHYTHIMUA BAaHTAMU-TIOJ00paMHU.

8.5.8 3aMKHYTBIN >KECTKHI OMOPHBIN KOHTYP CEIJIOBUIHOTO MOKPBITUS C
BAaHTOBBIMU CETKaMH, KpYIJbIA WIM OBaJbHBIA B TUIaHE, JOJKEH HWMETh

JeTUIaHUPOBaHHY0 hopmy (pucyHok 8.18).

Vi
AR

Pucynok 8.18 — BanToBasi ceTb Ha 3aMKHYTOM KeCTKOM KOHTYpe Ha
KPYIJI0M/0BaJILHOM ILIAHE

2=

]

8.5.9 BaHTOBYIO CE€Th Ha )KECTKOM 3aMKHYTOM KOHTYPE Ha IPSIMOYTOJIbHOM
TUTaHE CIICAYET MPUMEHSATh KaK Ui OTIEIBHO CTOSIIUX COOPYKECHUH (CM. PHCYHOK

8.19, a), Tak u I cowIeHeHHBIX o0oouek (pucyHok 8.19, 6).
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['eomMeTpHIo JTOMaHHOTO PaMHOTO KOHTYpa CJeIyeT Ha3Ha4yaTh MCXOJS U3
o0ecrieueHrss  pEKOMEHJOBaHHBIX B 8.5.2  cTpen  mpoBuca/moabeMa
HECYIIUX/CTa0OMITN3UPYIONINX BaHT. HYKHUE yIiIbl KOHTYpa cieayeT OObeAHHSTh

3aTAKKAMU UK B 3TUX MCCTAX YCTAHABJIMBATH ITUJIOHBI.

d — 1JIA OTACJIBHO CTOAIINX COOpy>I(6HPII>lI; 6 — JJIAA COUJICHCHHBIX 000104Y€EK

Pucynok 8.19 — BanToBasi ceTb Ha 3aMKHYTOM KOHTYpe Ha IPSIMOYT'0JIbHOM
IJIaHe

8.5.10 B moOKpBITHSX C BaHTOBOW CETHIO W OMOPHBIM KOHTYPOM H3 apoK
HanOoJiee MPOCTOE PEIICHHE — JIBE€ HAKIIOHHBbIE apKH, IIEPECEKAIOIIMEC B NATaX U
OlEepThIE MO MEPUMETPY Ha KOJIOHHBI WM CTeHBl (pucyHok 8.20, a). Pacmop c
MOKPBITHS CJIEYET BOCIPUHUMATD 3aTSKKON WM MUJIOHAMHU B Y3JIaX MEPECCUCHUS
apok. Bo3MOXXHBI pellleHHs ¢ Pa3IBUKKONW apoK, OO0pa3yrolux pa3oMKHYTHIN

koHTYyp (pucynok 8.20, 6).

a — TiepeceKaroluecs B msATax; 6 — ¢ pa3IBUHYTHIMU apKaMH

Pucynox 8.20 — CennnoBuaHoe NOKPbITHE € ABYMS HAKJIOHHBIMU apKAMU

ApKI/I MOTYT OBITH YCTAHOBJICHBI HAKJIOHHO HJIM BECPTUKAJIBHO C HAPYKHBIMH

orTspkkamu (pucyHok 8.21).

Pucynok 8.21 — CennnoBuiHoe NOKPbITHE ¢ BEPTUKAJIbHBIMHA APKaAMH U
OTTSHKKAMU
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CousneHeHHbIE TTOKPBITHS ClieqyeT (OpMHUPOBATh MEPECEUCHUEM HECKOIbKUX
HApY>KHBIX U BHYTPEHHUX apoK (pHCYHOK 8.22, a, 6) WM HE UMETh MEePEIOMOB IO

JMHHSM CONPsDKEHUs oBepxHOCTH (prucyHok 8.23).

a

Pucynok 8.22 — CoujieHeHHbIC IOKPBITHSA U3 HECKOJBbKHUX HAPYKHBIX H

BHYTPEHHHUX apPOK

Pucynok 8.23 — BautoBasi ceThb ¢ apOYHBIMHM KOHTYPAMHU U KyCOYHO-TJIAAKOMI
NMOBEPXHOCTHI0

8.5.11 HlaTpoBble BaHTOBbIE OOOJOYKH, KpYIJIbIE B IUIAHE, CIEIYET
MPUMEHATh B MOKpHITUAX mpoieTtoM 10 350 M. KoOHCTpykiusi cOCTOUT U3
000JIOUKH C TOBEPXHOCTHIO BPAILLEHHUS OTPHULATEIbHOM KPUBHU3HBI, C HECYLIUMHU
paauanbHBIMUA U CTAOMIM3UPYIOIIMMH KOJIbLIEBEIMU BAHTAMU, HAPYKHOTO KOHTYpa
U BHYTPEHHEro KOJIbIa, OMEPTOTO Ha IIEHTPAIbHYIO omnopy (pucyHok 8.24).
Crpeny moabemMa oOO0JIOUKH cleayeT HasHayath oT D/15 nmo D/7. OO6uryro
YCTOMYMBOCTD COOPY>KEHUS 00ecreynBaroT U3rMOHOM KECTKOCTBIO
NEPUMETPAIBHBIX KOJOHH M LEHTpaJIbHOW omnopel. (OuepTaHue MepHIMaHa
IaTPOBOM OOOJIOUKM BpalIeHUs! CIEAYET ONPEAeNiATh YpaBHEHHUEM TMOKON HUTH,
IIOABEIICHHONM K JBYM TOYKaM Ha pa3HbIX YypOBHAX. HakinoH kacarenbHOW K
MepHIMaHy 000J0YKH B MECTE MPUMBIKAHUSI K HAPYKHOMY KOHTYPY JOJIKEH ObITh
OKOJIO 5° st oOecnedeHus: Hapy KHOTO BOJ00TBOAA. CTaOWIM3AIMIO TMOKPBITUS

CJICAYET OCYILICCTBIIATE NPEABAPHUTCIIbHBIM HAIIPAKCHUCM pPaIHaJIbHBIX BAHT.
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a — TIaH; 6 — paspes

Pucynok 8.24 — lllaTrpoBasi ceTyarasi BAHTOBas 000J109KA

Buytpennee konpuo aumamerpom ot 0,05 mo 0,15 HapyxHOro amamerpa
MOKPBITUS CJIEYET MPOEKTUPOBATh METATMYECKUM U3 MPOKATHBIX WJIU CBAPHBIX

npoduiieii (pucyHok 8.25).

Pucynox 8.25 — Y3en kpeiieHusi paauajibHbIX TPOCOB K Or0JIOBHUKY
LHEHTPAJbHOM ONMOPHI IATPOBOH 000J109KHU

8.5.12 BaHTOBbIE CETKH, 3aKpEIUICHHbIE Ha THOKOM OIIOPHOM KOHTYpE
(KkpaeBble TpPOCHI), CTAOWIM3UPYIOT HATSHKEHUEM CHUCTEMBI CTOEK M OTTSIKEK.
®opMy MOKpPBITUS O0OpPa30BBIBAIOT PACHOJIOKEHHEM TPOCOB-TIOJOOPOB IO
NEPUMETPY CETH U PACIONOKEHHEM CTOeK. BaHTOBbIE CeTKM C TMOKHM OMOPHBIM
KOHTYPOM CJICAYEeT MPUMEHSITh B CEIIO00Pa3HBIX MOKPBITHX (pUCYHOK 8.26, a, 0)
Wi maTpoBeIX (pucyHOK 8.27, a) ¢ OAHON WIIM HECKOJBKHUMH MPOMEKYTOYHBIMU

oropamu (pucyHok 8.27, 6).
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a — ¢ AByMs CTOMKaMU; 6 — C YETBIPbMS CTOMKaMH

Pucynok 8.26 — Ceniood6pa3zHasi BAHTOBasI C€Th ¢ THOKMM ONIOPHBIM KOHTYPOM

55



CII 494.1325800.2020
a o

ol ||\\‘\\\§‘§‘¢“
il “\\\\\§>~“"’
PR

oY

@ — OJTHOCTOCUHBIE; O — MHOTOCTOCYHBIE PETYIISPHbIC

Pucynok 8.27 — BantoBble IATPOBbIE CETKH HA THOKOM OIIOPHOM KOHTYpe

9 MeMmOpaHHbIe (TOHKOJMCTOBbIE) BUCSAYNE TOKPBITHS

9.1 OcHOBHBIE NOJ10KEHUS

9.1.1 OcHOBHBIMU »JJIEMEHTAMHU MEMOpaHHBIX MOKPBITUM  SIBISIIOTCS
MeTayUThdecKasi TOHKOJMCTOBAS MPOJIETHAS KOHCTPYKITUSA U OMOPHBIA KOHTYD. [lo
KOHCTPYKTHUBHBIM  DCIICHUSM  MEMOpaHHbIE CHUCTEMbl  pa3CNAIOTCS  Ha
MIPOBUCAIOIIUE U IEPBOHAYATBHO TUIOCKHE.

9.1.2 TOHKOMMCTOBBIMU KOHCTPYKIIUSIMU TEPEKPHIBAIOT MPOJIETHI OT 24 110
300 M, ¢ pazHOOOpa3HOI (hOpMOIi TTaHa: KBaApaT, MPSMOYTOJIbHHUK, TPEYTOJIbHHUK,
KpYT, OBaJI WJIM KOMOMHUPOBaHHOTO ouepTanus (pucynku 9.1, 9.2).

9.1.3 MeMOpanHble  O0OJIOYKHM  CIIEAYeT MPOSKTHUpOBaTh ¢  (OpMOii
ITOBEPXHOCTH: HYJIEBOM, MOJOKUTEIBHOW U OTPULATEIIBHON rayCCOBOM KPHUBU3HBI
(pucynok 9.1), a TaKKe COCTAaBHBIMH, B BHJEC KOMOMHAIMU OO0OJIOYEK C

OJTMHAKOBOM WJIHM Pa3IndHON GOpMOii MOBEpXHOCTH (PHCYHOK 9.2).
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a, 2 — HyJIeBO! TaycCOBOW KPUBH3HBI; O, 8 — MIOJIOKUTEIIBHON IayCCOBON KPUBU3HBI;
0, e, JiC, U, K — OTPULIATENbHOM rayccoBOW KpUBU3HBI

Pucynok 9.1 — Ilinan u (popmMa MoBEePXHOCTH OTAEJIBHO CTOSIIIAX MOKPBITHH

9.1.4 DneMeHTBI «IOCTENH» CIeAyeT NMPUHUMATh THOKUMH, W3 I0JOCHI
mupuaOr 0T 300 mo 500 MM m tommmuOK B 1,3 — 1,5 paza OOJbIe TOJIIMHBI
CTJIbHOW MeMOpaHbI, MPOBUCAIOIIMMHU TOJ COOCTBEHHBIM BECOM, WJIM W3THOHO-

KCCTKHUMU.
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a, e, e, Jic, U — OTPHUIIATEIBHON raycCOBOW KPUBH3HBL;
0, 8, 0 — HyJIEBOM raycCOBOIl KPUBU3HBI

Pucynok 9.2 — Ilnan u popMa NoOBEPXHOCTH COCTABHBIX MOKPHITHIA
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9.1.5 Crabunu3anrio TOHKOJIMCTOBBIX MOKPBITUN CIETYyEeT OCYLIECTBIISATD:

- YBEJIMYEHUEM COOCTBEHHOM MAacChl MOKPBHITHSA, B TOM YHCIIE C MOABECKOM
IPUTPY3a WM TEXHOJIOTHYECKOTro 00opynoBanus (pucyHok 9.3, a);

- BBEJICHUEM B KOHCTPYKIIMIO TOKPBITHS JIEMEHTOB, 00JaAal0MNUX U3THOHON
KECTKOCTHIO (pucyHok 9.3, 6, 6);

- IPEIBAPUTEIIbHBIM HANPsHKCHUEM 000109k (pUcyHOK 9.4).

L3S

/
7 1 ! T

@ — IPUTPY30M; 0, 8 — C HCIIOJIB30BAaHHEM M3THOHO-)KECTKUX JIEMEHTOB;
1 — memOpana; 2 — npurpy3; 3 — KOJIbLIEBOH KpaH; 4 — OCHOBHBIE (IIPOIOJIbHBIC WIIN
panuanbHble) pedpa; 5 — BcrioMoraTebHble (IToTepeyHble UITH KOJIbIIEBbIE) pedpa

Pucynok 9.3 — Crabuamnsanus NOKPbITHIA

9.1.5.1 VYBenuuenue cCOOCTBEHHOW MACChl MOKPBITHUS CIIEAyeT Ha3HAdaThb C
y4eTOM OOECIICUCHHS PACTATHUBAIOIINX HANPSHKCHUH B MEMOpaHE MPU BETPOBOM
0TCOCE, YMEHBIIICHUS JI0JI1 HEPAaBHOMEPHBIX BPEMEHHBIX Harpy3ok. Kak mpasuio,
KOHCTPYKITUSI KPOBJIM COBMECTHO C MEMOPaHOW W MOJBECHBIM TEXHOJIOTHYECKUM
o0opy10BaHMEM 00ECIIEYUBAIOT TPEOYEMYIO JJIsl CTAOMIIM3alMKU MacCy MOKPBITHS.

9.15.2 Crabunu3upyomme  H3rUOHO-)KECTKUE  DJIEMEHTBHl  CJIEAyeT
pacroyiaraTh IO JUHUSAM TJIaBHBIX KPUBU3H OOOJIOYKH C IIaroM OoT 6 g0 12 M,
YBSI3BIBATh C MIUPUHOM MOJIOTHUIIA MEMOpaHbI, UCIIOJIH30BATh KAK OCHOBAHHE JIS
MOHTa)Xa MeMOpaHbl, TOJBECKA aKyCTHYECKOro TOTOoJKa. Pebpa cremyer
BBITIOJTHATH U3 TIPOKATHBIX MJIM CBAPHBIX JIEMEHTOB HJIA B BHJIC BUCSYHX (EepM.

9.1.5.3 Crabumu3anuio TOHKOJUCTOBBIX TMOKPBITHH MpEeABAPUTEIHLHBIM

HaMpsHKCHUEM CIIEAYCET OCYIICCTBIIATh B 3aBUCHMMOCTH OT (bOpMBI INOBEPXHOCTH.

58



CII 494.1325800.2020

- 000JOYKH OTPHUIATEIBHON KPUBU3HBI — MPHUTSITHBAHHEM MEMOpPaHbI K
KOHTYPY WJIM H3MEHCHHEM ITOJIOKECHHS KOHTYpa (pucyHok 9.4, a, 0);

- 000JIOYKH HYJIEBOW WM MOJOXHUTEILHONW TayCCOBOM KPHUBU3HBI — C
TIOMOIIBIO CUCTEMBI BaHTOBBIX pepM (pucyHok 9.4, 8, 2, 0);

- MUIHHIPUYECKHAE 000JI0UKH — MPUTSITHBAHUEM KOHIIOB TOMEPEUHBIX pedep

K OCHOBaHHIO (pHCYHOK 9.4, e).

a — IPUTSATUBAHHEM MEMOpPaHbI K KOHTYPY; 6 — U3MEHEHHEM T'€OMETPHH MOKPBITHUS; 6, 2, 0 — C
MTOMOIIIBIO HATSHKCHUS BAHTOBBIX ()ePM; € — MPUTATHBAHUEM ITOTICPEUHBIX 0A0K K OCHOBAHHMIO,
1 — MeMOpaHa; 2 — cTaOUIN3UPYIOLINE BaHThI; 3 — [ICHTPAIbHBIN NPUTPY3; 4 — OTTAKKU

Pucynok 9.4 — Crabnanzanusi NOKPbITHS NPeIBAPUTEIbHBIM HATSKEHUEM

9.1.6 MemOpanHbie O0O0O0JIOYKM CHEAYET BBIMOJIHATH W3  OTIEIBHBIX
TOHKOJIMCTOBBIX IIOJOTHHIL 3aBOJACKOIO M3rOTOBJIEHHWS MMUPUHOW 10 12 M,
MOCTABJISIEMBIX Ha CTPOUTENbHYIO IUIOLIAAKY B PYJIOHAX UM OOBEIMHAEMBIX Ha
MOHTa)X€ B CIUIOIIHYK) IPOCTPAHCTBEHHYI cuctemy. IlonoTtHuma cuexyer
pacrnojiaraTh B HalpaBJICHUM JEUCTBHS MaKCHUMAJbHBIX YCUJIUH B TOKPBITUU.
TonumHy MeMOpaHsbl clieyeT IPUHUMATD OT 2 710 6 MM.

9.1.7 Tlpu cymiecTBEHHON HEPABHOMEPHOCTH YCWJIMK B MeMOpaHe cleayer
MCIIOJIb30BATh JIUCThI, KOTOPBIE KPEMAT K OCHOBHOMY MOJIOTHUIILY, 00€CTIeunBast UX
COBMECTHYIO paboTy. 3a30p MEKIy OCHOBHBIM MOJIOTHUILEM U JTUCTAMH YCUIICHHUS
M0 UX NEPUMETPY AOHKEH ObITh 3arepMETU3UPOBAH.

9.1.8 B npoBucaroime MeMOpaHHbIE TOKPBITUS CIIEIYET BKIIOYATh CUCTEMY

9JICMCHTOB IOAKPCIUICHUA, CIYXKXAIIYIO Ha CTaJlMM MOHTa)Xa <«IIOCTCJIbIO», IJIA
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yKIaAKA ToJoTHUIT MeMOpabl. «llocTenp» COCTOMT W3 HAMpaBSIOMUX U
MOTIEPEYHBIX FJIEMEHTOB.

9.1.8.1 Hampapnsoomiye 3JIeMEHTHl JJIMHONW Ha MpojieT (WM IOJOBUHY
nposieTa Al KPYTJbIX WM OBAJIBHBIX B IJIaHE MOKPBITHI) CleAyeT pacrojiarathb
BJI0JIb MEMOPAHHBIX MOJIOTHUII] IIIarOM PaBHBIM MX IIMPUHE WM B J[Ba pasa yaile.
[Inomans ceuyeHus HAMPABISAIOUIUX AJIEMEHTOB CJEAyeT BKJIIOYaTh B padoTy
IPOJIETHON KOHCTPYKITNH, 00ecreynBasi COBMECTHOCTh MX pPaOOTHI.

9.1.8.2 TIlomepeuHnle 2JIEMEHTHI «IOCTENN» (THYTBIE WJIA TPOKATHBIE
npodhuan), OObEAUHSIONINE OTACIbHBIC HAMPABISIONIME B MPOCTPAHCTBEHHYIO
CHCTEMY, CJIEyeT YCTaHaBIMBATh IIaroM OoT 3 10 6 M. VX ceueHHe Onpenemnsior
pacyeToM Ha Harpy3ky OT COOCTBEHHOTO Beca TOJIOTHHINA MEMOpaHBI,
OrpaHU4MBasi OTHOCUTENbHBIN Tporud 10 1/200 mponera. Kpenienue nomnepeyHbix
AJIIEMEHTOB K HAIPABJISIONINM CJIETYET BBIMOJIHATEH IO HEPA3PE3HOU CXEME.

9.1.9 MemOpaHHbIE MOJIOTHUIA CIEAYET COCIUHATH MEXIy CO000iM u C
KOHTYpOM BHAaxJECTKy Ha CBapke (HETPEPHIBHBIM YTJIOBBHIM IIIBOM, TOYCUHOMN

CBapKO# MPOIIaBICHUEM) HIIH Ha BEICOKOPOUYHBIX OonTax (pucyHok 9.5).
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a — 6e3 «rocTenny; O — ¢ «IOCTENbI0Y», BHAXJIECTKY MOJIOTHUII MEMOpaHEI,
6 — C «IIOCTEJIbIOY», BHAXJIECTKY Ha HANPaBIIAIONIUX JIEMEHTaX;
1 — memOpaHa; 2 — HanPaBJIAIONINE YJIEMEHTHI «IIOCTEINY;
3 — GONTHI MM CBApHBIE TOUKU; 4 — cBapKa

Pucynok 9.5 — Y3Jbl conpsizkeHusi MOJIOTHUIL MeMOPaHbI

9.1.10 OnuH W3 KOHIIOB HAMNPABISIONMIMX DJIEMEHTOB CJIEAYyeT 3aKaHYMBaTh
CTEp>KHEM C Hape3KOM, JJIsl TIOATSKKH K yIiopaM Ha KOHTYpe, a IPyroi KpenuTh Ha
MOHT@)XHOU cBapke. W3ruOHO-KECTKHE HAIPaBISIOMIUE JJIEMEHTHI CIEayeT

KPEMUTh K OMIOPHOMY KOHTYPY C IPUMEHEHHUEM IAPHUPHOTO y3J1a.
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9.1.11 B mponeTHOM KOHCTPYKIIMH, Ha Yy4acTKaX YJAJCHHBIX OT KOHTYpA,

JIOTIYCKAeTCsl YCTPONCTBO MPOEMOB ISl YCTAHOBKH 3€HUTHBIX (pOHApeid, mpomycka

KOMMYHHK&HI/Iﬁ n T. II. HpI/I HaJIMYUHU 3JICMCHTOB «IIOCTCIIN», IIPOCMBI CIICAYCT

pacnojiaratb MCXJ1y HHUMMH. HpOCMBI B IIJIOCKOCTHU MeM6paHBI CJICaAyCT yCUIINBATDH

JUCTOM C INIOIIAaAbI0 IIOMMCPCHHOI'0 CCUYCHHA HC MCHCEC IIOJIOBHHBI ILIOIITAAN

ociabnenus MeMOpanbl (prucyHOK 9.6). [IpoeMbl ciieyeT mpoeKTUPOBATh KPYTJIOH,

OBAJILHOM UJIM MHOTOYTOJIbHON (DOPMBI C 3aKPYTJICHHBIMU YTIIaMH.

4
T

A
T

2%,

1 — memOpaHa; 2 — IUCT YCUIICHUS

Pucynok 9.6 — Y3ea ycujieHusi npoeMoB B MeMOpaHe

9.1.12 KpensieHHEe TEXHOJOTMYECKOTO OOOPYIOBAaHUS K MOKPBITUIO CIEIYyeT

OCYIIECTBIISATh Ha TMOKUX TMOABECKAX K dJIEMEHTaM «roctenu» (pucyHok 9.7, a)

WM HEMOCPEJCTBEHHO K MEMOpaHe ¢ MCIOIb30BAaHUEM PACIIPEACIUTENbHBIX MMIai0

(pucyHok 9.7, 6), auaMeTp W TOJIIWHY KOTOPBIX CIICAYET

3aBUCUMOCTHU OT HArpy3Ku Ha IOJABCCKY.

a 0 3

a — K DJIEMEHTaM «I10CTeNIn»; 6 — K MeMOpaHe;
1 — memOpaHa; 2 — monepeyHbIi JEMEHT «IIOCTEIINY;
3 — pacnpenenuTenbHas 1maiba; 4 — moaBecka

nmoaoupaTh B

Pucynok 9.7 — Y31bl KpenjieHusi MoJABecOK K MeMOpaHe

9.1.13 OmnopHbIi KOHTYp CleayeT MPOEKTUPOBATh 3aMKHYTHIM WJIU

pPa3sOMKHYTHIM. [Ipu nmpoekTupoBaHuU CIEAYET YUUTHIBaTh, UTO B MEPBOM CIIydae
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pacnopbl BOCIPHHUMAIOT B YPOBHE MOKPBITHS M HA HUKEIESKAINE KOHCTPYKIIUN
MepeTIaloT B OCHOBHOM BEPTUKAIbHBIC ycHiInsa. Bo BTOpoM — pacmopsl mepenaroT
Ha HUKEJIeKAIUE KOHCTPYKIIHUH.

9.1.14 ®dopmy KOHTypa CIEIyeT OIpPEACHATh JHUHUECH TMepecedcHus
MOBEPXHOCTU TOKPBITUS CO CTEHOBBIM OrpaxkaeHueM. KoHTyp ¢ ocklo B BHUIE
MJIOCKOM WJIM MPOCTPAHCTBEHHOM KPUBOMW AJI YHPOUICHUSI U3TOTOBIICHUS CIIEIYET
MIPOCKTUPOBATH U3 MPSIMOJIUHEHHBIX OTPE3KOB.

9.1.15 OnopHbIN KOHTYp MEMOpPAHHBIX TOKPBITUNA CJEIYET BBHINOJIHATH W3
xKene300eToHa uinu Metaia. JmuHy cOOpHBIX 2JIEMEHTOB HEOOXOAMMO YBS3BIBATH
C IIIaroM, pacIoJIOKEHHBIX TT0 KOHTYPY OTOp.

9.1.16 ®opMy mHOMEPEYHOTO CEYCHHS >KEJIe300€TOHHOTO KOHTYypa CieayeT
NPUHUMATh MPSMOYTrOJbHOW (CIUIOIIHOW WJIM MYCTOTENOH), JBYTaBPOBOW,
TpanenueBUIHOW, Kpyrinoi (Tpybobeton) (pucynok 9.8). s obserdeHus
COOpHBIX 3JIEMEHTOB KOHTypa CleAyeT MPUHUMATh KOPHITOOOpPA3HOE CEUEHUE C
MOCJICTYIOITUM 3alOJJHEHUEM TIOJIOCTH MOHOJHUTHBIM OETOHOM Ha TMPOEKTHOMN
ormeTke (pucyHok 9.8, 6). JlonmyckaroTcsi pelieHus, Korjaa KOHTYp OCTOHHPYIOT B
MeTandeckor  omanyoke (pucyHok 9.8, 0). KopbitooOpasHbie cOOpHBIC
JKeIe300€TOHHBIE JJIEMEHTHI M METAUNIMYECKYI0 OmNaayOKy »Kelie300€TOHHOTO
KOHTYypa HEOOXOJMMO JIOMOJIHUTEIHFHO PACCUMTHIBATH HA BEC CBEXKEYJIOKEHHOTO
O0erona. Ha »skcrutyaranmoHHBIE HArpy3Kd WX CIEIyeT pPacCUMTHIBATH, Kak

COCTAaBHOE CeueHue, 00eCcreynBas UX COBMECTHYIO paboTy.
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a — COOpPHBII UJIM MOHOJIUTHBIN; 6 — COOPHO-MOHOJIMTHBIH; 6 — IBYTaBPOBBIii;
2 — TpyO0OETOHHBI; 0 — MOHOJIMTHBII B METAJUIMYECKON onanyoke

Pucynok 9.8 — Kene300eTOHHbI ONIOPHBII KOHTYP

9.117 B wMeMOpaHHBIX TOKPBITHSX MajblX M CPEOHHX TMPOJIETOB
METaJUIMYECKU KOHTYp CJIEyeT BBINOJHATH B BHJE OAIOK M3 MPOKATHBIX WIIU
cBapHbIX npodwireri (pucyHok 9.9 a, 6), a B HOKPHITHIX OOJBIIMX MPOJICTOB —
KOpOOYaTOro CEYCHUs M3 JUCTOB YCHIICHHBIX peOpaMu u auadparmMaMu (pHCYHOK
9.9, 6). Ilpu cyuiecTBEeHHOW pa3HUIIC B BEJIMYMHAX YCUIMHA MO JJIMHE KOHTYpa
METaJUIMYECKHe KOpoOUYaThie 3JEMEHTHI CIEAYeT MPOEKTHPOBATH C HECKOJIbKUMU
TUTIAMU TIOTIEPEYHOTO CeYEeHUS (NIPUOMOPHBIM M TMPOJIETHBIM), OTIAYAIOIIUMUCS
TOJILIMHON JIMCTOB MpPH COXPAaHEHUWU rabapuTHBIX pa3MmepoB. llpu ompenenenun
CEUCHMS] KOHTYpa CIIEyeT YYUThIBaTh, UTO KPYyUEHUE KOHTYpa BbI3bIBAET B HEM

JOITIOJIHUTCIBHBIC MOMCHTEI B BepTHKaHBHOﬁ IINTOCKOCTH.

a 9]

™r

a, O — IPOKATHOW WJIM CBAPHOM JIEMEHT; 6 — KOPpOOUaThlil CBAPHOM 2JIEMEHT

Pucynok 9.9 — Meranimveckuii ONOPHbIN KOHTYP
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9.1.18 Coenunenne wmeMmOpaHbl C KOHTYPOM CIEAYET  BBIMOJHSITH
HEIPEPBIBHBIM, C UCIIOJIB30BAHUEM ONOPHOTO cronuka. KoHCTpykuusa ys3na
JOJDKHa — oOecrieunBaTh HAJAEXKHYIO Iepelady ILenHbIX (HOpMajibHBIX U
KacaTeNbHBIX) yCcWiIWid ¢ mnposieTHOH KoHcTpykuuu (pucynok 9.10). Ilpum
IPOEKTUPOBAHUN HEOOXOJUMO IMPENYCMOTPETh HAJEKHYIO aHKEPOBKY 3aKJaJHbIX
JeTajiel ¥ YCUJIEHUE CTEHKU CTaJIbHOTO KOpoOa B MECTaX yCTaHOBKU CTOJIMKA.

[I1OCKOCTH  OMOPHOTO  CTOJIMKA  CIEAYET BBIIOIAHATH C  HAKJIOHOM,
COOTBETCTBYIOLIUM YIJIy KacaTeJIbHOW K MOBEPXHOCTH MEMOpPaHHON 000J0YKHU B
MECTE NPUMBIKAHHS K KOHTYPY O]l MAaKCUMaJIbHOM Harpy3kou. JIMHUS nencTBus
ycwiInid B MeMOpaHe [OJDKHa MMETh MHUHUMAaJbHbIE OTKJIOHEHHSI OT LIEHTpa
TSKECTU IONEPEYHOI0 ceueHUs KOHTypa. ONOpHBIM CTOJNMK CJIEAyeT Ha3HAdaTh
TOMIIMHOW He MeHee 1,3 TommmHbl MeMOpanbl, mmpuHoii 10 400 mwm,
HOJKPEIUICHHBIH BEPTUKAIBHBIMU peOpamu He pexke yem depe3 300 MM (pucyHOK
9.10, «). IlpucoenuHeHne MeMOpaHbI K OINOPHOMY CTOJIMKY JOIYCKaeTCs
BBINOJIHATh Yepe3 JIMCTOBYIO MOJKIAAKY IHMPUHONW He Menee 150 MM (prcyHOK
9.10, 6).

9.1.19 Ilpu npoeKTUPOBAHUU CIIEyET YIYUTHIBATD, UTO:

- CEYeHHEe KOHTypa HEOOXOIMMO ONpENeNiTh pPAcyeTOM C  yYeTOM
NOJIATIIMBOCTH;

- IPU MOHTaX€ B KOHTYpE€ MOTrYT BO3HHUKAaTh MOMEHTHI, MPEBBIIIAIOLINE
MOMEHTBI OT 3KCIUTYyaTallHOHHBIX HAarpy30K;

- YCTOMYMBOCTh KOHTypa B MOKPBITHSIX Ha KPYIJOM M OBAJIBHOM ILJIaHE
oOecrieuynBaeTcs €ro COBMECTHOW paboToil ¢ memOpanoil. IIpsiMmoyronbHbI B
IUIaHE KOHTYP, C HEIOCTATOYHOM KECTKOCTBIO, MOKET MOTEPATH YCTOMYNBOCTB;

- MeMOpaHHOE MOKPHITUE B CBOEH MJIOCKOCTH SIBIIAETCS KECTKUM JIUCKOM,;

- KOJIJOHHBl M CTEHbl KPOME BEPTHKAIbHBIX HArpy30K BOCIPUHUMAIOT
TOPU30HTANLHBIC BO3JICWCTBHSI OT MEpeMelleHusi KOHTypa (o0kaThe, M3rHOHBIC
nedopmaliii U TeMIepaTypHble BO3JCUCTBHS, [ABJIEHME BETpa Ha CTEHOBOE

OrpaKIACHHE U, TIPU HAIMYUHU, CEHCMUYCCKUE BO3IECHCTBHS);
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- KoJoHHBI, Tipu A > 100, cremyeT COEIUWHATH C OMOPHBIM KOHTYPOM U
byHTamMeHTOM *)ecTko, a npu A < 100 mapHUpPHO C PyHIAMEHTaMH U YKECTKO C

OTOPHBIM KOHTYPOM.
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1 — meM0OpaHa; 2 — OTIOPHBIN KOHTYP; 3 — OMIOPHBIN CTOIHK; 4 — HaKIaIKa
Pucynok 9.10 — Y3en npuMbIKaHUsA MeMOPaHbI K OIIOPHOMY KOHTYPY

9.1.20 PacueTHbIe ATUHBI KOJOHH CIEAYET OMPEACIATH C YIETOM:

- IIAPHUPHOTO CONPSDKEHUS KOJOHH C KOHTYPOM U3 IUIOCKOCTH CTEH, U
COOTHOUIEHUH M3TMOHBIX KECTKOCTEH KOJIOHH U KOHTYpa B IJIOCKOCTH CTEH;

- COeIMHEHUS KOJIOHH ¢ (yHJaMEHTaMH B PACYETHON CXeMe€ B COOTBETCTBHUH
C MMPOEKTHBIM PELLIEHUEM (LIAPHUP, YIPYTOE WK )KECTKOE 3alEeMIICHUE).

Ha cramum MOHTaxa KOJIOHHY CIIeyeT paccMaTpuBaTh Kak KOHCOJIb,
3alleMJIeHHYI0 B (QyHaamenTe. Eciu BbicoTa KoJIoHH Oosiee ueM B 1,5 paza
OpPEBBIIAECT IIar UX PACIOJIOKEHHUS B IUIAHE, TO MO TMEPUMETPY COOPYNKEHUS
ClIeyeT BBOJUTH JOTMOJHUTEIbHBIE TOPU30HTAIBHBIE PACIOPKH, YMEHBIIAIOIINE
pacueTHbI€ JUIMHBI CTOEK.

9.121TIpu TPOEKTUPOBAHWU  HEOOXOAMMO  OOecrmeunBaTh  OOIIYIO
YCTOHYHBOCTH COOPYKEHHS B TIEPUOJT €r0 MOHTaXa M SKCILTyaTalluu, 3a CUeT:

- BEpTUKAJIbHBIX CBsI3ed MEXIy KOJOHHaMH TI0O OCSIM CHMMETPHH
COOPYKCHHS;

- BEpTUKaJIbHBIX IuadparM, COBMEIIEHHBIX CO CTEHAMH JIECCTHUYHBIX KJIETOK
WIH JAPYTUMU KOHCTPYKTHUBHBIMH 3JIEMEHTaMU. B KpyribiX (OBajbHBIX) B IUIAHE
MOKPBITUSX KOHTYp CJIEAyeT KPErmuTh K BEPTHKAIBHBIM aAuadparMaM ¢ mMOMOIIbIO
CBSI3EH, JOIMYCKAIOUIMX paauajbHble NEPEeMELICHHs, HO MNPEMATCTBYIOIIUX €ro

TaHI'CHIHAJIbHBIM IICPCMCIICHUAM.
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0.1221lpu mNpPOEKTHUPOBAHUH  CIEAYET YUUTHIBATh, YTO  CTaJIbHbIC

MeMOpaHHbIe 000JI04YKH 0€3 OrHe3aIIUThl UMEIOT Mpeie orHecToiikocT R 45,

9.2 MeMmOpaHHble BHCAYHE TMOKPBHITHSL Pa3HbIX TUNOB. OcobeHHOCTH

KOHCTPYKTHBHBIX pellleHui

9.2.1 llnaunapuveckue (HYyJIeBOH rayccoBoii KpMBU3HBI) MeMOpPaHHbIe
BUCSIYHE 000JI0YKH

9.2.1.1 llmmuapuyeckue 000J0UKH pa3IeIsIIOTCs Ha:

- TMOKPBITHSI C 3aMKHYTBIM KOHTYPOM Ha TpsMoyroibHOM (pucyHok 9.11, a)
v oBabHOM (pucyHok 9.11, 6) miane;

- TIOKPBITUS C PA30MKHYTHIM KOHTYPOM MPSIMOYTOJIbHBIC B TUIaHEe (PUCYHOK
9.11, 6). B 3TOM ciydyae MpOJETHYIO YacTh CJEAYyeT MOAKPEIUIATh BAHTOBBIMU
(pucynok 9.11, 2) wiu xeCTKUMH HepMaMu.

[TokpeITHSI C 3aMKHYTHIM KOHTYPOM BO3MOKHO BBITIOJIHATH COCTAaBHBIM, B
BUJIc KOMOMHAIMY MWIHHAPUIECKHUX MTOBepxHOCTel (prucyHok 9.11, 0).

9.2.1.2 OOG0JI0YKKM C B3aMKHYTBIM TPSIMOYTOJBHBIM KOHTYPOM CJIEIYET
MPUMEHSTh JUIsI TOKPBITUM TposieToM 10 120 M, BBITAHYTBIX B IUIaHE BHOJIb
IPOBUCAIOLIEH CTOPOHBI MOKPBITHS MPU COOTHOLIEHUHU CTOPOH 1 + 5 miam BIOJIB
MPSIMOJIMHEMHON 00pa3yrolel mpu COOTHOIIeHU: cTopoH 1 + 1,5,

OBanpHbIE B IJIaHE 000JOYKH CIAEAYET NPUMEHSTH JJI1 MOKPBITUMA MPOJIETOM
no 200 M ¢ cooTHomieHWeM oceil A0 1,5 W pacrnonoKeHHEM IPOBHUCAIOIIETO
HaIIpaBJICHUS BJIOJIb KOPOTKOM OCH.

9.2.1.3 [wiMHApUYECKUE TOKPBHITHUS CIEAYET BBINOJIHATh CO CTPEIOU
nposuca f/L ot 1/20 no 1/10. B HuUX clieayeT mpeaycMaTpuBaTh MEPOTIPHUSITHS 110

UX CTaOWIN3allMU B COOTBETCTBUHU ¢ 9.1.5.

66



CII 494.1325800.2020

a, O — Ha IPSIMOYTOJILHOM M OBAJBHOM IIJIAaHE C 3aMKHYTBIM OITOPHBIM KOHTYPOM;
8, 2 — Ha MPSAMOYTOJILHOM IUIaHE C PA30MKHYTBIM OIIOPHBIM KOHTYPOM; O — COCTaBHbIE
LHWIMHJpUYECKHE 000JI0UKHY Ha MPSAMOYTOJIbHOM IUIaHE

Pucynok 9.11 — Tunpl KOHCTPYKUMA HWINHAPAYECKHX MeMOpPaHHbBIX
NOKPBITHH

9.2.1.4 llenHble ycuius C IWIMHAPUYECKON MEMOpaHBI C Pa3OMKHYTHIM
KOHTYpOM, paboTarouieii B OJHOM HalpaBi€HUH, CIEAyeT BOCHPHUHUMATH
HIDKEJICKAIIMMU KOHCTPYKIUSAMH MHWIOHOB (pucyHOK 9.11, ) mim OTTSHKKaMH
(pucynok 9.11, 2). PanmoHanbHO B KadecTBE ONOpP HCIOIL30BaTh pPaMHbBIC
KOHCTPYKUUU IPUCTPOEK, TPUOYH U T.1I.

9.2.1.5 TIlponerHas KOHCTPYKIHMS B IIMUIMHIAPUYECKUX O0O0OJOUYKaX C
3aMKHYTBIM KOHTYpOM pa0oTaeT Ha pacTsDKEHHE B JIByX HalpaBJICHHX.
[ToBepxHOCTE 000704YKM Ha OBalbHOM (pucyHoK 9.12) wim mnpsMOYTroJIEHOM
(pucynok 9.13) mmaHe ciemyeT 3amaBaTh ¢ HEOOJBIIOH BCHAPYIICHHOCTBIO.
Ctpeny mposuca fi cieayer mpunumath B uHTepBasie oT a/l0 mo al5; crpeny
BcnapymeHHocT f; = f1/5, rne a — moyioBMHA mposieTa MOKPBITUS B IPOBUCAIOIIEM
HaIpaBJICHUU.

9.2.1.6 TlposeTHyt0 KOHCTPYKIIMIO 00OJOUEK C 3aMKHYTHIM KOHTYpOM Ha
IPSIMOYTOJIBHOM IIJIaHE CJIEyeT COOMpaTh Ha OPTOTOHAIBHON CHCTEME DJIEMEHTOB

«IOCTCIIN» N3 MPSAMOYI'OJIbHBIX ITOJIOTHHLI, pacriojiarad ux, B 3daBHCUMOCTHU OT
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HampaBJIeHUs MaKCUMAaJbHBIX YCHIWH, BIOJab (pucyHok 9.13, a) wim momepek
nposera (pucyHok 9.13, 6).

B yrmax KOHTYp CleAyeT YIIMPSTh HIH BBOJUTH PACIOPKH IS
BOCIIPHUSATHS HM3THOAONIUX MOMEHTOB. JIIMHY YIJIOBOTO VIIUPEHHS KOHTYpa
caenyer nmpuHuMmarh 0,2 TpojieTa, COOTBETCTBYIOIIYIO INMHPUHY — B TPH pasa
OoJbIlle IIMPUHBI KOHTYpa B MPOJETHOH dvacT. IIpsMoiuHElHbIe OOpPTOBBIC
SJIEMEHTBI CJI€AyeT BBINOJIHATh IIOBEPHYTHIMH BHYTpPh II0 KacaTeJIbHOW K

IIOBCPXHOCTHU 000JIOYKH B MECTE IMIPUMBIKAHHUA K KOHTYPY.

1- MeM6paHa; 2 — DJICMEHTHI «IIOCTEIIN», 3- OHOpHLIﬁ KOHTYP; 4 — JOIIOJIHUTCIIbHA 3aTAXKKaA,
a — TIOJIOBHWHA POJIETA MMOKPLITUA B ITPOBUCAIOIIEM HAITPABJICHUU b — monosuna poJicTa
IMOKPBITHA B BCIIAPYIICHHOM HAIIpABJICHUHN

Pucynox 9.12 — llnanuapuveckoe NOKPbITHE HA OBAJILHOM IJIAHE

@ — METAJUTMYECKUI OMOPHBIM KOHTYP U MPOJIOJIBLHOE PACOI0KEHNE TTOJIOTHHUIL MEMOPaHBI;
6 — 7xe1e300€TOHHBIN OMOPHBII KOHTYP U MOMEPEUHOE PACIOI0KEHUE MOJTOTHUII MEMOPAHBI;
Pa3mep mokpeITHs B IUIaHe: 2a — B MPOBUCAIONIEM HaNpaBJIeHHH, 2D — B BCIIapyIIeHHOM
HarpanieHud; 1 — memOpaHa; 2 — 3JIeMEHTHI «IIOCTENIN»; 3 — OMOPHBIN KOHTYD;

4 — pacropky; 5 — peryupyroias MOHTaKHas 3aTsSkKKa

Pucynox 9.13 — llnamaapuyeckoe NOKPbITHE HA MPSIMOYT0JIbHOM ILIaHe
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9.21.7  CouneHennble  00070YKH,  OOpa3OBaHHBIE  KOMOHWHAIUEH
IIMHAPUYECKUX moBepxHocTer (pucyHok 9.11, 0), cieayeT NpUMEHSTH IS
MOKPHITUH 31aHui iposieToM 10 100 M ¢ cooTHOIeHuem ctopoH ot 1:1 1o 1:2.

[Ipu npoeKTUpOBaHUU CIIEAYET YUYUTHIBATh, UTO MPOJICTHASI KOHCTPYKIIUS B
TUX CHUCTEMaxX B KaXJIOM M3 CEKTOPOB MEXKIY AMArOHAJIbHBIMHU DJIEMEHTAMH,
paboTaeT B OJHOM HANpaBJICHUM, a IIEMHbIE YCWIHS C MeMOpaHbl 4epes
JIMaroHajabHbIE 3JIEMEHTHI MEPENAlT B YIUIBI OMOPHOro KoHTypa. [loBepxHOCTH
00O0JIOUKH CJIeIyeT 3a/laBaTh IOHWKEHHOW B CEpeUHE CTOPOH KOHTYpa, IO
OTHOILICHUIO K IIEHTPY NOKphITUsA. KpereHue mMeMOpaHbl K KPUBOJIMHEHHOMY

KOHTYPY CJIEYET OCYIIECTBIATH C IPUMEHEHUEM JINCTOBBIX KOMIIEHCATOPOB.

9.2.2 TOHKOJHUCTOBbIE BHCSYHE O000JOUYKH TMOJIOKUTEIbLHOH rayccoBoOM
KPHUBU3HBI

9.2.2.1 IlpoBucaroniye MeMOpaHHbIE O0OJIOYKHA Ha KPYIJIOM WJIH OBaJIbHOM
IUIaHE CJIEYeT MPUMEHSTh B MOKPBHITUSX MpoieToM 0 250 M. OTHOCUTENBHYIO
cTpeiy mpoBuca cieayeT HasHadaTh ot D/30 mo D/20, meHbpmas BeawdnHa
COOTBETCTBYET MOKPBITUSIM MEHBIIINX MPOJIETOB.

9.2.2.2 TlponeTHyr0 KOHCTPYKIMIO CIeAyeT coOupaTh M3 MPSIMOYTOJBHBIX
WIM  TpPamelueBUIHBIX  TOHKOJHWCTOBBIX  IOJOTHHUIN,  MOJKPEIJICHHBIX
opToroHanapHON (quamerpoM a0 100 M) WM paguaIbHO-KOJBLEBOH CHCTEMOM
(mmameTpom Gomsee 100 M) anmemenToB («mmocTenby) (pucyHok 9.14). B mocnentnem

CJIy4ae B CEpEIUHE MOKPBITUS CIIEAYET YCTAHABIUBATH KOJIBLIO.

a

@ — OpTOTOHAJbHAS CHUCTEMA; 6 — PaHaIbHO-KOJIBIIEBAsi CUCTEMA; 6 — pa3pes;
1 — xoHTYp; 2 — MeMOpaHa; 3 — HaIlpaBIIONIKE; 4 — BTOPOCTEIICHHBIE YJIEMEHTHI; 5 — KOJIBIIO

Pucynok 9.14 — CxeMbl pacnoio:keHus1 NOJAKPeNIsIIOIIMUX 3JIeMEHTOB
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9.2.2.3 [Inomaab ceuyeHus: HAMpPaBIAIOMIUX 3JIEMEHTOB, CIEeIyeT BKIIOYATh B
paboty o0005I04€K, YTO TPH PAAUATBHO-KOJBIIEBOM CHUCTEME «IIOCTEIN
oOecrieynBaeT NMEPEMEHHYIO MPHUBEICHHYIO TOJIIMHY MPOJETHOM KOHCTPYKIIUU
COOTBETCTBYIOIIYIO 3IIOPE PaIUaTbHBIX YCHIUNA B 000JIOUKE.

9.2.2.4 ®opmy UEHTPAIBHOW IUIMTHI CJEAYeT MPUHUMATh TOJA00HOMN
OUYEPTaHUIO HAPY>KHOTO KOHTYPA, a pa3Mephl ONPEIEIISITh U3 YCIOBUS 3aKpPEIICHUS
B HEHl pajuambHBIX SJEMEHTOB MOJKpEIUIeHHs U MeMOpanbl, HO He MeHee 0,1
nuameTrpa MokpeITus. LleHTpanbHyl0 MIUTy cieAyeT MPOeKTHUPOBATH IJIOCKOW U3
NPOKaTHBIX WM cBapHbIX mpodwierd (pucynok 9.15, @, 6). BHyrpm Kombia
ClIe[lyeT pacroiiarath 0aJouHyr0 KJIeTKy. MeMOpaHa 0JDKHA MPUMBIKATh K TUTUTE
10 IIEHTPY KOHTYpa (pucyHok 9.15, 6), HaTsHKHBIE OOITHI (XBOCTOBHKH ), KOTOPBIMH
3aKaHUMBAIOTCS PaJldaibHbIC HAMPABIISIONINE «IIOCTENNY», CIEAYET YCTAaHABINBATD

CO CTOPOHBI IIEHTpabHOM TINTHI (pucyHok 9.15, 2).

a 8 7

T’il

a — TUIaH TUTHTHI; O — pa3pes; 6 — y3ell MPUMbIKaHUS MEMOPaHBI; & — y3eJ MPUMBIKAHH
paJaIBLHOTO JIEMEHTA «IocTeNmy»; 1 — MeMOpaHa; 2 — KOHTypHas 0aka IeHTPATbHON TUIHTHI,
3 — OanoyHas KJ1eTKa; 4 — paAuaabHBINA AIEMEHT «IIOCTENN»; 5 — HATSHKHOU O0NT

Pucynok 9.15 — llenTpajibHasi JINTA

9.2.3 ToHKOJIMCTOBBbIE IIATPOBbIE 000JI0UYKH

9.2.3.1 IllaTpoBbie 00OJIOYKK HA KPYTJIOM TUIAHE TMPUMEHSIOT B MOKPBITUSIX
3naHuii U coopyxenuit nmposerom ot 30 g0 350 M. Koncrpykuus (pucynox 9.16)
COCTOMUT U3 MEMOpaHHOW 000JIOUKH, HAPYKHOTO KOHTYpa U BHYTPEHHErO KOJIbLIa,
OIEPTOro Ha LIEHTPaJIbHYIO Onopy. MeMmOpaHy clieyeT NOJIKPEIUISITh paauaibHO-
KOJIBIIEBOM CHUCTEMOM «IOCTEIN», KOTOPYIO BKJIIOUAIOT B pabOTy MPOJIETHOM

KOHCTPYKIIHU. BHYTpeHHee KOJbOO CJICAYCT YCTaHABJIMBATH BbBINIC OTMCTKH
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Hapy’>KHOTO OIIOPHOIO KOHTYpa, C Y4YE€TOM OTHOCUTEIBHOM CTpenbl NOJbEeMa
obonouku B wmHTepBasie oT D/15 mo D/7. OOmyro yCTOWYHBOCTH COOPYKCHHUS
cienyeT oOecneurBaTh MPOCTPAHCTBEHHON MeMOpaHHOM, W3THOHOMN >KEeCTKOCTHIO
NEPUMETPAIIBHBIX KOJIOHH U LIEHTPAJIbHOU OMOPBI.

9.2.3.2 T'eoMeTpHIO IATPOBOTO MOKPBITUS CIEAYET OMPEAEIATh, UCIIOJIb3YS
ypaBHEHUE OCU THUOKOW HUTH, MOJABEIICHHON K JBYM TOYKaM Ha Pa3HbIX YPOBHIX,
MO/ AICHCTBUEM TparmerenaaIbHON MOHTXKHON Harpy3ku. [Ipu 3ToMm HeoOXxoammo
COOJIIOJICHUE YCIIOBUS HAKJIOHA KacaTeNbHOM K MepuauaHy OOOJOYKH B MECTe
IPUMBIKAHUSL K HapyXHOMY KOHTYPY — OKOJO 5° s o0ecredeHus: Hapy>KHOTO

BOJIOOTBO/A.

o

_4

Mem6paHa ycnosHo
He nokasaHa

1 — Hapy>XHBII OMOPHBINA KOHTYP; 2 — MeMOpaHa; 3 — BHYTpEHHEE KOJIbIIO;
4 — nepuMeTpaIbHbIE KOJIOHHBI; 5 — IEHTpaJIbHAs OMOpa; 6 — pagnuanbHbIe U KOJIBIEBbIE
AIIEMEHTBI «IIOCTEIN

Pucynok 9.16 — KoHCTpyKTHBHAsl cXeMa IATPOBOT0 MEMOPAHHOT0
NOKPBITUS

9.2.3.3 BHyTpeHHEE KOJBIIO CIEAyeT MPOEKTHPOBATH METAJUIMYECKHM W3
MPOKATHBIX WJIM CBAPHBIX MpOQUICH IBYTaBPOBOTO ceueHus. JlmameTp Kojblia
CJIETyEeT OMPEACIATh U3 YCIOBHS 3aKPEIUICHUS B HEM PaIMaIbHBIX HAIPABIISIOIINX

AJIEMEHTOB U MEMOpaHbl WM TEXHOJOTUYECKUX TpeboBanmii B muTepBaie ot 0,05
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1o 0,15 HapyxHOTO qUaMeTpa MOKPHITUA. BHYyTpeHHEee KONbIO cleayeT CBOOOTHO
yCTaHaBIMBAaTh Ha LIEHTPAJIbHYIO Onopy. B mepuon MoHTaxa BHYTpeHHEE KOJBIO
JOJKHO OBITH 3a(UKCUPOBAHO BPEMEHHBIMU KPETIJICHUSMHU.

9.2.3.4 BricoTy OMNOpBl CIEAyEeT ONpEAeNsiTh, KaK CYMMY BBICOTHI
NepUMETPANbHBIX KOJIOHH M CTpeNbl TOoAbeMa MOKpbITHA. I TMOKPBITHIA
nuamerpoM Menee 100 M IIEHTpalbHYIO ONOpPY JAOMYCKAETCS BBINOJHATH W3

Tpybob6erona (pucynok 9.17).

NV
Y | ¥

1 — meM0OpaHa; 2 — HaTsHKHOM 601T; 3 — BHYTpEHHEE KOJbL0; 4 — TpyOOOETOHHAS CTOMKa

Pucynok 9.17 — KoHCTpYKIIUSl IEHTPAJILHOI OMOPHI IPH IUAMeETpPe
nokpuiTUs 10 100 m

[Ipu Oonpmux pazMepax TMOKPBITUS UEHTPAIbHYIO OINOPY CIIEAYyeT
BBITIOJIHATh B BUJE KPYrOBOM Kene300€TOHHOM paMbl CO  CTOWKaMmw,
OOBEMHEHHBIMU  KOJIBLIEBBIMU PUTEIsIMU, JIHAMETPOM paBHBIM JIHAMETPY
BHYTpeHHero Kosiblia (pucyHok 9.18). KpersieHune UeHTpaJbHOW OMOPHI K

byHIaMEHTY CJeyeT BBITOIHATD KECTKUM.

1 — memOpaHa; 2 — BHyTpeHHee KOJIbII0; 3 — LIEHTpaJlbHas oropa
Pucynok 9.18 — KoHCTpYKIMA IIeHTPAJIBLHOI OMOPHI P JUAMeETPe
NoKpsbITUdA 00J1ee 100 m
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9.2.4 MemOpaHHbIe 0007104KH CeJI0BUAHON (popMbI
9.2.4.1 MembOpanHbie 000JIOUKHU CEITIOBUIHON (POPMBI CIETyeT PUMEHSITh:
- B MOKPBITUSAX MHOTOINPOJIETHBIX 3AaHUM C YKPYIHEHHOM CETKOM KOJIOHH
18x18, 24x24 m (pucynok 9.19, a, 6);
- B TIOKPBITHSAX OT/EIBHO CTOSIINX 3MaHUi B BHJE oHOU (pucyHok 9.19, g)
WIIK CUCTEMBI COYJICHEHHBIX 000JIOUEK Ha MPSIMOYToJIbHOM (pucyHOK 9.1, orc) mim
oBasIbHOM (puCyHOK 9.2, e, orc, u) Tutanax mposietoM ot 30 10 100 m.
9.2.4.2 CennoBUAHOE TOKPHITUE COCTOUT U3 MPOJETHOM KOHCTPYKIIUHU
(MemMOpaHbl) U OMOPHOTO KOHTYpa B BUIE 3aMKHYTOW MPSMOYTOJIBHOW B IUIAHE
JITUTAaHUPOBAHHON paMbl, TUIOCKMX apOK WM TPOCTPAHCTBEHHBIX 3aMKHYTHIX
KpUBBIX. JlJI1 BOCIpUATHS TOPU3OHTAIBHBIX YCUIIUH, MEPEAAIOIIUXCS C OMOPHOTO
KOHTYpa Ha HIDKEIeKalue KOHCTPYKIMH, HEO0OXOauMO MperycMaTpuBaTh

IIOCTAHOBKY 3aTsKCK MJIN ITMJIIOHOB, COCAMHAIOIMNX HUKHUC YIJIbI IIOKPBITHA.

8

@ — MHOTOIIPOJIETHOE MOKPBITHE U3 COUJICHEHHBIX 000J104€K; 6 — KOHCTPYKTUBHBIE
AJIEMEHTHI CEKIIMM COUJICHEHHBIX 000JI0YEK; 8 — CXeMa MOKPBITUS OTJEJIBHO CTOSIIETO 3/1aHUs
Ha MPSIMOYTOJILHOM TITaHe; 1 — HapyXHBIH ONOPHBIN KOHTYP; 2 — BHYTPEHHUH OMOPHBII
KOHTYp; 3 — stueiiku (MeMOpaHHBIE 000JI0YKH); 4 — 3aTSKKH

Pucynok 9.19 — MemOpaHHbIe 000J109KH OTPUIIATEIbHOI rayccoBoil
KPUBU3HbI

9.24.3 TIlponeTHyr0 KOHCTPYKIIMIO COOHUpaOT H3  TOHKOJHUCTOBBIX
MPSMOYTOJIbHBIX TIOJIOTHHMII, PACIOJaraéMbIX BIOJIb JMHEHHON 0oOpa3yromieH.
[[IuprHa MOJOTHUIL OMIPEACIISIETCS T€OMETPUEH MOBEPXHOCTH MOKPBITHS, UCXO/Is
W3 YCJIOBHUS OTpPaHUYEHUs] 3a30POB MEXAY CTBIKYEMBIMU TIOJIOTHUILAMHU U

cocraBisier MmeHee 1/10 pasmepa ctoponbl mokpsiTusi. CTpeny mpoBHca/TIOAbEMA
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MeMOpaHbl, B BOTHYTOM M BBIIYKJIOM HalpaBlICHUH, CJEAyeT MNPUHUMATH
COOTBETCTBEHHO paBHOi oT 1/20 mo 1/15 mponera.

9.2.4.4 Ilpu IpOEKTUPOBAHUU CIIEYET YUYUTHIBATh, YTO 000JI0UKA B OJHOM U3
HAIIpaBJICHUM BCETJA CXKAaTa, YTO IPUBOIUT K IMOTEPE €€ MECTHOM YCTOMYMBOCTH.
Jlis mpenoTBpallleHus 3TOr0 M BKIIOUEHUS B paboTy MemOpaHbl B 000uX
HaNpaBJICHUAX €€ CIIEAYET MPeIBAPUTEIHHO HAIIPSITATh.

Jlis  ympoleHusT MOHTaXka JIOMyCKaeTcss TNpUMEHEeHHe OO00JIoukH 0Oe3
IpeBapUTEIILHOTO HAMNPSHKEHUs, paboTarommeil B OCHOBHOM B OJTHOM PaCTSHYTOM

HaIpaBJICHUH.

9.2.5 IlepBoHaYaabHO MJIOCKHE MeMOPaHHbIE 000J10YKH

9.2.5.1 Takue 000JIOUKH CIEAYET MPUMEHSATh B MOKPBITUSIX MHOTOMPOJIETHBIX
3JITaHUH ¢ YKPYITHEHHOH ceTkor KoJioHH 18x18, 24x24 m (pucynok 9.20), a Taxxke
OTJEJIBHO CTOSIIMX 3/1aHUM Ha MPSAMOYTOJbHOM WM OBAJIBHOM IUIAHE MPOJIETOM
ot 30 1o 70 M ipu coOTHOIIEHNH CTOPOH J10 1:1,5.

9.2.5.2 KoHCTpYKIHIO CleIyeT cOOMpaTh Ha CINIAHUPOBAHHOW MOBEPXHOCTH
3eMau WM noaMocTsx. [locine moabema MOKPHITUS HA MPOEKTHYIO OTMETKY HIIU
packpyxajauBaHusi MeMOpaHa MPOBHCAET CO CTpesiol mpoBuca He MeHee 1/60
npojeta. bonbline ckiaagkd B yriax MNOKpbITHS aiuHOM 1o 1/10 nuaronanu

CJEyeT yIaIsTh.

Pucynok 9.20 — IlepBoHa4aJIbHO MJIOCKHE MHOTONPOJIETHbIE MEMOpPaHHbIE
NOKPBITUA 31aAHUH C YKPYIIHEHHOM CETKOM KOJIOHH

9.2.5.3 ComnpsixeHre OOPTOBBIX 3JEMEHTOB B YIJIaX CJEAYET BBHIMOJHATH C
IPUMEHEHHEM BYTOB, BBHICOTON HE MEHEe TPETH BBICOTHI KOHTYpa U pa3MepoM B
miaHe He MeHee 1/10 ero mnmuHBI, pacnojiarasi ByT CHMMETPUYHO OTHOCHUTEIHHO

HEUTPAJIbHOM OCH KOHTYPHOI'O 3JIEMEHTAa. B cilyyae BBIIIOJIHEHHUS OIIOPHOIO
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KOHTypa W3 MeTajula Wiu COOPHOTrO Kene300eToHa BYTHI JOIMYCKAETCS 3aMEHSTh
pacrmopKamu.

9.2.5.4 MembOpana, 3akpervieHHas IO BCEMY IIEPUMETPY K OIOPHOMY

KOHTYpYy, OOECIeUYnBaeT €ro yCTOMYMBOCTh B IUIOCKOCTH MeMmOpaHbl. B cimydae

CpPaBHHUTEJIHHO THOKOTO KOHTYypa OH MOXET TOTEepSATh YCTOWYMBOCTH B

FOpHBOHTaHBHOﬁ IINTIOCKOCTH.

10 KoMOMHUpOBaHHbIE CHCTEMbI

10.1 OcHOBHBIE M0JIOKEHUSA

10.1.1 KomOuHMpOBaHHBIE  CHUCTEMBI  MPOCTPAHCTBEHHBIX  MOKPBITUH
BKJIIOYAIOT CTPYKTYPHO OOBEAMHEHHBIC PACTSHYTHIC AJIEMEHTHl W DJIEMEHTHI,
paboTarollye Ha C)KaThe 1 U3ruo.

10.1.2 B xoMOMHUPOBAHHBIX CHCTEMAaX HCIOJIB3YIOT COCTUHEHNUE PACTIOPHOM
(apka, Bucsiyasi cuctemMa) c Oe3pacnopHoil cuctemoit (Oanka, depma).
DneMeHTapHbIE CXEMbI Pa3HOOOpa3HBIMH CIIOCOOAMU OOBEIUHSIOT B CIIOXKHBIC
MPOCTPAHCTBEHHBIE CTPYKTYPHI.

10.1.3 OO6nacte mnpuUMEHEHUS KOMOMHHMPOBAHHBIX CHCTEM — TOKPBITHS
npojietoM 10 300 M. Ilo KOHCTPYKTHBHBIM OCOOEHHOCTSIM KOMOWHHPOBAHHBIE
CUCTEMBI DPA3JEJSIIOT HA: apOYHO-BAaHTOBBIC, IIMPEHTENIbHBIC, TOJBECHBIE U

KOHCOJIbHBIC, «TCHCCFpI/ITI/I»-CI/ICTCMBI.

10.2 Apo4HO-BaHTOBbIE CHCTEMBbI

10.2.1 ApouHO-BaHTOBBIE KOMOMHUPOBAHHBIC CHCTEMBI COCTOSIT U3 KECTKOTO
KPUBOJMHEHHOTO BEPXHETO MOSACA, PACTAHYTOr0 HUYKHETO MosAca, O0BEAMHEHHBIX
MEXIy cO00i TMOKMMH 3JIEMEHTaMH B BHUJAE 3aTSDKEK, MOJABECOK MIIM CHKAaThIX
pacnopok (pucynok 10.1).

10.2.2 Bepxnwuii nosic (apKy) ciieyeT BBIIOIHATh CIUIOMIHOTO WJIM CKBO3HOIO
CEeUYCHHUSI, OCTOSTHHON MJIM TIEPEMEHHOM BBICOTHI, paBHOW COOTBETCTBeHHO OT L/80

no L/50 mmu ot L/60 mo L/30, ompenenseMoii pacueTom, B 3aBHCHMOCTH OT
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nposieta (L), cooTHOIIEHUST BETMYMH MOCTOSIHHOM M BpeMeHHOU Harpy3ok. [losica
U PEUIETKY apOK CKBO3HOT'O CEUYEHUs CIIEAYET BBINOJHATH U3 TpPyO, JABYTaBpOB,
NapHBIX YTOJIKOB WJIU IIBEJUIEPOB. PeleTky ciemayer npoeKTUpOoBaTh TPEYTroJlbHON
(c  JONOJHUTENbHBIMM  CTOMKaMHM) WM  packocHoW. CTolkM  ciemyeT
yCTaHaBJIMBATh HOPMAIBHO K MOsCAaM, TaK K€ KaK U MPOTOHbI MOKPBITHUS, KOTOPbIE
(COBMECTHO €O CBSI3SIMH) OJIHOBPEMEHHO OOECIEUMBAIOT YCTOMYMBOCTH TIOCKHX
apoK U3 UX IUIOCKOCTH. PazMep maHenel pemeTrdarsiX apok cieAyeT MPUHHUMATh

PaBHOM BBICOTE apOYHOM (hepMBI.

1 — xecTkuit KpUBONMHEHHBIN BEpXHUH M0sIC; 2 — PaCTIHYTBIH HUXKHUM MOsIC;
3 — moyBecku; 4 — pacropKu; 5 — IydeBbIe 3aTSDKKH; 6 — BeepHBIE 3aTsKKA

Pucynox 10.1 — BapyuaHThl apO4HO-BAHTOBBIX KOMOMHUPOBAHHBIX CHCTEM

10.2.3 HuwxHui mosic (3aTSHKKH, B TOM YHCTIE JTYYEBBIE U BECPHBIC) CIICTYET
BBIIIOJIHATH U3 MPEJBAPUTEIBHO HANPSYKEHHBIX CTAIBHBIX KaHATOB. PanmoHanbHOE
pEILICHNE CEYEHHSI HIDKHETO NosIiCa — JIBE TOJIOCHI, PACHIOJIOKEHHBIE BEPTUKAIBHO U
00BbECTMHEHHBIC MEXIY co0oi mpokiankamu (pucyHok 10.2, @), marom paBHBIM
80i, rie | — MUHMMAJIBHBINA PaJNyC WHEPIMUA CCUCHHST OJTHOM MOJIOCHL. MOHTaXHBIi

CTBIKOBOU 1I0B (pricyHOK 10.2, 6).
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a o
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a — IPOMEKYTOUHas MPOKJIIAIKA; 6 — CTBHIKOBOM IIIOB
1 — pacTsHyTBI€ MOJIOCHI; 2 — TPOKIAAKHU; 3 — CTHIKOBOI CBapHOM IIIOB

Pucynox 10.2 — BapuaHT ce4yeHHs HUKHETO MOsica U3 JABYX MOJIOC,
PaCIOJI0KEHHBIX BEPTUKAJIbHO

10.2.4 Apku crneayet ycraHaBiauBaTh Imarom ot L/10 mo L/S, ¢ ymeHbIieHHEM
miara Ipy yBEIMYEHHHM IMPOJIETA TMOKPHITUA. BBICOTY mogbema apku Cieayer
npuHUMath B uHTEepBasie ot L/10 mo L/5.

Bo03MOXHBI CXeMBbl, TJIe BCIApYLIEHHYIO 3aTSKKY OOBEAUHSAIOT C apKOM MpH
nomoiy moaBecok (pucyHok 10.1, a), Ha KOTOpPBIX ClEeAyeT YyCTaHABIUBAThH
(bapkonsl A1 peryJupoBaHUsl TEOMETPUN APKH U MPEABAPUTEIBHOIO HATSKEHUS
3aTskkd.  [IpenBaputenbHoe HampshpkKeHHME KOMOMHMPOBAaHHOW — CHUCTEMBI  C
KPUBOJMHEWHBIM BEPXHHUM ITOSICOM M TIPOBHCAOMIEH 3aTskkon (pucyHok 10.1, 6),
OOBEIUHEHHBIX CKAThIMM CTOMKAMM CIIEYET BBINOJIHATh 3a CYET PpPa3JABHKKHU
CTOEK.

10.2.5 [Ipu mpOEKTUPOBAHUM CIIEIYET yUUTHIBATh, YTO JIyU€BHIE U BEEPHBIC
NpeBapUTEeIbHO HaNpsDKeHHBbIE 3aTsokku (pucyHok 10.1, 2, 0) obecrneunBaroT
OOIIYI0 YCTOWYMBOCTh apKH B €€ IUIOCKOCTH, YMEHBIIAIOT CBOOOJIHYIO UIUHY
OTJIEJBHBIX YYAaCTKOB, MOBBIIAIOT KECTKOCTh aPKU NPU HEPABHOMEPHOU Harpys3ke,
YMEHBIIAIOT B HEH BEJIMYMHBI U3TUOAIOIINX MOMEHTOB.

B BeepHoii cxeme (pucynok 10.1, 0) ¢ TOuko#l cxolia 3aTSKEK 1O CEPEIUHE

MMpOoJICTAa, IMOABEM LCHTPAJIBHOTI'O Y3Jida ICPCCCUCHU: 3aTAKCK, OTHOCUTCIILHO OIIOp,
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ClIeAyeT NpPHUHHMATh PaBHBIM YETBEPTH MHOABEMA BEPXHErO apoOdYHOro Iosica, a

YHCII0 MaHeneil BepxHero nosica — 110 9.

10.3 HInpeHrejbHbIE CHCTEMbI

10.3.1 KomOuHUpOBaHHBIC MIIPEHIeNbHbIE CHUCTeMbl (pucyHOK 10.3)
BKJIIOYAIOT BEPXHUN M HUXKHUN To0sica, OOBEAMHEHHBIE MEXIy CcOO0OH IByMs
napamMu V-00pa3HbIX cTOEK. PaccTrosHue MexIy mosicaMd B CepeAuHe IpoJieTa
cieayer npuauMath ot L/10 mo L/8.

10.3.2 BepxHuil MOSAC JOMAHOTO OYEPTAHHS CIEAYET NMPOECKTUPOBATH W3
IIPOKATHOTO MJIM CBApHOTO JAByTaBpa BbicoToM OT L/90 mo L/60, a HuxkHMIA TI0sIC B
cootrBeTcTBHM ¢ 10.2.4, U3 NBYX BEepTHKAJIBHBIX mojioc TommuHOou oT 20 mo 50,
BeicoTOl OT 200 10 500 MM (pucynok 10.2). V-00pa3HbIe CTOWKH BBITIOJIHSIOT U3
TpyO, MPOKATHBIX (CBapHBIX) ABYTaBpPoB. COOTHOIIECHHE TPOJIeTOB Lo/L; (pucyHOK

10.3) cnenyeT npuHUMATH 110 pacuery B uHTepBase ot 1,0 no 1,25.

1 — >xecTKUI KpUBOJIMHEHHBIN BepXHUil 10sIC;
2 — pacTSHYTHIA HIKHUH 1osic; 3 — V-00pa3Hble CTOMKH

Pucynok 10.3 — KomOMHMPOBaHHAS LIINPEHIeJIbHASA CUCTEMA

10.3.3 VY31l conpsiKeHHs] HUKHETO IMOosca C BEPXHHM IMOSICOM M V-
00pa3HbIMH CTOMKAMH CIICAyeT BBIMOJHATH ImapHUpHbIMU (pucyHok 10.4). s
YOPOILEHUSI HW3TOTOBJIEHUSI KOHCTPYKIMM JOMYCKAeTCsl MPUMEHEHHE KECTKHUX
y3710B. OnHYy u3 OMNOp IIMPEHTeIbHOW CHUCTEMBl HEOOXOIMMO BBITIONHSATH

LIAPHUPHO HENOABUIKHOM, a APYTYIO — LIAPHUPHO MTOABUKHOM.
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@ — ONIOPHBIH y3e1 00beIMHEHHS HUYKHETO M BEPXHETO MOSICOB; 6 — y3€J 00beIMHEHUS HUKHETO
1osica CO CTOMKaMHM; 6 — y3ell 00bETMHEHUSI BEPXHETO MOsICa CO CTOHKaMH;
1 — BepxHMIA N0SIC; 2 — HUKHUN T0AIC; 3 — MWIMHAPUICCKUH IApHUD;
4 — onopHas 4actb; 5 — V-o0pa3Has cToiika, 6 — mpokiaaka

Pucynoxk 10.4 — KoHCTPpYKTHBHBIE Y3JIbI

10.3.4 YCcTOMYMBOCTD CKAaTO-U30THYTOTO BEPXHETO I05ICA B TOPU3OHTAIBHON
IUIOCKOCTH CJIeyeT OO0ecreunBaTh MPOrOHAMH U CBSI3E€BBIM OJIOKOM B CpelHEH
YacTU MOKpbITUS. B ciywyae crpensl mpoBuca HIKHEro mosca Oosiee L/30 wu
OTCYTCTBUH JIMHAMHYECKHX BO3ACHCTBUN Ha HECYLIME KOHCTPYKLHH MOKPBITHS,
CBSI3U U3 €r0 IJIOCKOCTH BO3MOKHO HE YCTaHABIINBATh.

10.3.5 Pacyersl KOMOWHHPOBAHHBIX APOYHO-BAHTOBBIX CHCTEM CIEIyeT
BBIIIOJIHATh C YYETOM TI'€OMETPUYECKON HEJIMHEHHOCTH M IOCIEN0BATEIbHOCTU
MOHTaXa.

10.3.6 [Ins BiroueHus B pabOTy HMKHETO TMOSICA, €r0 CIEIYET BBIMOIHAThH
MPSIMOJIMHEWHBIM 0€3 HaYalbHBIX OTKJIOHEHHWH OT TMPOEKTHOM TEOMETpUU U
norubeil B o0eux IUIOCKOCTSIX. B psme ciydaeB, ¢ 3TOH K€ IEIbI0, CUCTEMY
CIIEyET NPEABAPUTEIBHO HANPSTraTh YBEJIWYEHUEM JUIMHBI TEJIECKOIMMYECKHX
CTOEK.

10.3.7 Ins oBajmbHOrO B IJIaHE TMOKPBITHS, BKJIIOYAIOLIETO IEHTPAIbHBIN
IOPSIMOYTOJIBHBIA  y4acTOK € JByMs IMOJYKpyramMM IO TOpLaM, HECyIue

KOHCTPYKIOUHN CICAYCT BBIIIOJIHATL U3 OJHOTHUIIHBIX 3JICMCHTOB, PACIIOJIOKCHHBIX
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napajyiebHO B IEHTPAJbHON YacTH MOKPBITHS W paguaibHO HA 3aKPYyTJIEHHBIX
Toprax coopyxeHus (pucyHok 10.5). DT 31IEMEHTBI COCTOST W3 CXKATO-
M30THYTOI'O BEPXHETO MOsICa — MOJyapKH U PACTSIHYTOI'O IPOBHUCAIOIIETO HUKHETO
nosica, o0ObeAMHEHHBIX V-00pa3HOW pacnopkoil. B cpenHeld 4acTH NOKpPBITUA
CJIEyET PacIoyiaraTh LEHTPAIBHOE SIPO, B BUJE IPOCTPAHCTBEHHON CTEPKHEBOU
KOHCTpYKUMHU. OOIIyl0 yCTOHYMBOCTh COOPYXKEHUS CJEeNyeT O0ecreunBaTh
YEeTBIPbMS CBSI3EBHIMH OJIOKaMH, KOTOpBIE YCTAHABIMUBAIOT MEXIY OIMOPHBIMH
KOJIOHHAMM I10 OCSIM CUMMETPHH CHCTEMBI, KOJIBIIEBBIMHM PACIIOPKaMU U KECTKUM

JAUCKOM IIOKPBITHA.

1 — BepxHMii mosic; 2 — HUKHUN TosAC; 3 — V-00pa3Hble CTOMKHU; 4 — IEHTPAILHOE SPO

Pucynox 10.5 — IIpocTpaHcTBeHHAS: KOMOMHMPOBAHHAS IINPEHTeJIbHAsA
cucreMa

10.3.8 BapuaHTbl pOCTPaHCTBEHHBIX KOMOMHUPOBAHHBIX IMIMPEHTEIbHBIX

CHUCTEM IOKa3aHbl Ha pucyHke 10.6.

a — IIPOCTPAHCTBECHHAA OPTOTOHAJIbHAA CUCTEMA, 0 — cucTeMa C INTMTHBIM CTCPIKHEBBIM
BCPXHHUM MOACOM; 6 — CUCTEMA C NUAI'OHAJIbHBIMH 3JICMCHTAMU

Pucynox 10.6 — BapuaHTbl IPOCTPAHCTBEHHBIX KOMOMHUPOBAHHBIX
IINPEeHTeJIbHBIX CUCTEM
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10.4 IloaBecHBbIE U KOHCOJBbHBIE CHCTEMBI

10.4.1 TlonBecHble KOMOMHHUPOBAHHBIE CHUCTEMBI MPEACTABISIOT COOOM
KECTKYI0 TIPOJIETHYI0 KOHCTPYKLHMIO, IIOJBELIICHHYIO K BHEUIHUM BaHTaM,
3aKpEIUICHHBIM Ha CTOMKAax WM MWJIOHAX BbIIE YpPOBHS Kpbliu. HawmOoiee

IIPOCThIE CXeMBI MOoKa3aHbl Ha pucyHnke 10.7, 6omee coKHbIE CXeMbl — HAa PUCYHKE

10.8.

6 A~

d — BAaHTOBBIC, 0 — BHUCSIYHE
Pucynok 10.7 — IlonBecHble KOMOMHUPOBAHHbIE CUCTEMBI

Pucynok 10.8 — BapuaHTbl KOHCTPYKTUBHBIX CX€M
MOJABECHbIX KOMOMHUPOBAHHBIX CHCTEM

10.4.2 Ilpu npOEKTUPOBAHUU CIIEYET YUYUTHIBaTh, YTO B TAKUX CUCTEMAaX
pacrnop BocrpuHuUMaeTcs 0ankoi (hepmoil) )KeCTKOCTH, a TIOJBECKH SIBISIOTCS IS
HUX YIPYTAMH OIOpaMH. B KauyecTBe »KECTKOW KOHCTPYKIIMH MOXET OBITh
WCITIOJIb30BaHa CTPYKTYpHAs TUTHTA.

10.4.3 B moaBecHbIX MOKPHITUAX C MApAIUICITHHBIM PACIIOI0KEHUEM HECYIITUX
CHUCTEM IIar KOHCTPYKIMH ClIeayeT npuHUMaTh He MeHee 10 m. Jlia yBemnueHus
ECTKOCTH KOHCTPYKIIHIA CTpeay mpoBuca BaHT (cMotpu pucyHok 10.7, 6) cienyet
npunuMath ot 1/12 no 1/8 nposeta, a yron HakiioHa BaHT He MeHee 30° (pucyHKH

10.7, a, n 10.8) CTpouTe/ibHYIO BBICOTY KECTKONH KOHCTPYKIIUH, B 3aBUCUMOCTH OT
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paccTOSHUSL MEXIy IOJBECKaMH, cieayeT HasHadath oT 1/12 go 1/10 storo

PacCTOSIHHUS.

10.5 «TeHcerpuTu»-cucTEMbI

10.5.1 Konctpykmus  tuna  «TeHcerputw»  TIpeacTaBiser  cobOoi
KOMOHMHAIIMIO M3 JJIEMEHTapHbIX THUIOBBIX MOAYJIEH (CUMIUIEKC-3JI€MEHTOB),
COCTOSIIIMX W3 PACTAHYTBIX KAaHATOB M CXKAThIX CTOEK, KOTOPBHIE COBMECTHO
00pa3yIoT MPOCTPAHCTBEHHYIO PEIIETKY.

10.5.2 DnemeHTapHBIE MOAYJIL BKIIOYAET TPH W OOJee CXKATBIX, HE
MepeceKaromuxcs APYr ¢ APYyroM CTep>KHEH, 00bEeTMHEHHBIX, 00Pa3yIOIUMU CETh,
TpocaMu. JlJisi paBHOBECUSI HEPETYJSPHOM CUCTEMBI 3JIEMEHTAPHBIX MOJYJEH, Ha
KOHIIaX CXKAaThIX CTEPKHEH HEOOXOAUMO 3aKpeIUIeHHE TpeX HWid 0ojee TPOCOB.
HeusmenseMocTh  cucTeMbl — cieqyer — oOecreduBaTh  MPEIBAPUTEIbHBIM
HaIPsHKEHUEM, TPSIMOJIMHENHOCTBIO 3JIEMEHTOB, MPOEKTHBIMHU Pa3MEpPaMH.

10.5.3 IloctpoeHue CHUCTEMBI CIEAYET BBINOIHATH JBYMSI CIIOCOOAMHU:
JUIMHY PACTSHYTBIX 3JIEMEHTOB COXPAHSIOT TIOCTOSHHOW, a IJIMHY CXKaTbIX
CTEp)KHEW U3MEHSIOT TEJIECKONMMYECKUM YCTPOMCTBOM; WM JUIMHY CTOEK
COXPaHSIIOT TOCTOSIHHOM, a W3MEHAIT UIMHY PACTSHYTBIX  3JIEMEHTOB
MpeABAPUTEIbHBIM HaIpsKEHUEM. «TeHncerputu»-crcTeMsl clenyeT
MOJIEIUPOBATh  CTEPKHAMH  (CKaThIMU  pacropkaMM W HENpEephIBHBIMU
pacCTSHYTBIMU TpOCaMH) C aHTU(GPUKIMOHHBIMHU y3JaMu. M3 smeMeHTapHBIX
mMoayineil «TeHcerputu», COEAMHEHHBIX APYT C IPYroM, COOMpPAIOT pa3iuvHbIe
IPOCTPAHCTBEHHBIC CTPYKTYPBI, B YACTHOCTH CTEP>KHEBBIE TUIUTHI (prucyHOK 10.9).
[IpocTpaHCTBEHHBIE CTEPKHEBBIE CUCTEMBbI « TE€HCerputw» cleayer MNPUMEHSTH
JUTSL IEPEKPBITHS 3IaHUi TIPoseToM OT 50 M U BbIIIE C pa3IuyHONi (GOpMOH IilaHa:
MPSAMOYTOJIbHOW, KPYIJIOM, OBAJIBHOM, IPU OTHOCUTEJIBHO IOJIOTOM MOBEPXHOCTH

MTOKPBITHSL.
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Pucynok 10.9 — CtepikneBas njuta «Tencerpurm»

10.5.4 Konctpykuuu nokpbeituii « TeHcerpuTuy moapa3aesisioT Ha CUCTEMbI
C TapaJUIeIbHBIM WM PaJWabHBIM PACIIOJIOKCHHEM 3JIEMEHTOB (KYIOJIbHBIC
CHUCTEMBbI CO CTOMKaMHM WJIH KOJbIEBBIMU (epmamu). HwkHHe M BepxHHE
napaieIbHBIC WU pPaJdalbHBIC HECYIIHWE AJIEMEHTHI CIEAyeT BBITONHITh M3
KaHaTOB, CTOMKH — U3 TPYO.

10.5.5 Haubonee npoctasi KoHCTpyKTUBHasi ¢opma «TeHcerpuTu», Kyron
«[efirepa», BKIIOYACT: pPaCTIHYTBIE TPOCH  (paaWalbHBIE  XpPEOTOBHIC,
JMAroOHalbHbIE M KOJBIEBBIE) M CXKATble DJJIEMEHTHl (CTOMKU-PACTIOPKH H
HapY>KHBIN KOHTYp). PacTsHyThIE KOJbIIAa CBSI3aHBI C BEPXHUM TPOCOM CTOMKAMU U
nuaroHanbHbIME Tpocamu (pucyHok 10.10). D¢ dextuBHas dpopma miaHa — KpyT.
3a cueT pa3ABUKKMA PACIOPOK BCE TPOCHI MPEIBAPUTEIHLHO HAIMPATAIOT.
HenocTtatok cucTeMbl — HU3KOE COTIPOTUBIICHUE TOPU30HTAIBHBIM HArPYy3KaM.

10.5.6 bonee cnoxkHas KoHCTpykTuUBHas (opma «TeHcerputm», Kymou
«Dymepa» (pucynok 10.11). BkiaroyeHneM B CHCTEMYy JAONOJHHTEIBHBIX
JMarOHAJLHBIX AJIEMEHTOB 00pa3yeTcs MpOCTPAaHCTBEHHAS 3Be314aTasi CXema.

10.5.7  OnrumanbHble  KOHCTPYKTHUBHBIE  MapaMeTphl  KYIOJIOB
«Tencerpuru»:

- TMaMeTp MOKPBITUS 10 250 M U BBIIIIE, JOIMYCKACTCS OBAJIBHBIN TUTAH;

- KOJIMYECTBO KOJIBIEBBIX YYAaCTKOB OT 3 [0 6;

- KOJIMYECTBO CEKTOPOB Ha IJIAHE TOKPBITUS OT 8 110 24 ¢ yueToM JuaMmeTpa
KyIOJIa ¥ BETMYMHBI BHEIIIHUX HArpy30K;

- YKJIOH IMaroOHAJIbHBIX TPOCOB B LIEHTPE MOKPHITHS — Mexay 13° u 17°;
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- OTHOIIIEHHUE CTPEIIBI MOIbeMa (0T YPOBHS HAPYKHOTO OTIOPHOTO KOHTYpa)
K Tiposiety (auameTpy) nokpseitus ot 1/12 no 1/8;

- IPOBHC KOHCTPYKIIMM HWJKE YPOBHS HAapYXKHOTO OIMOPHOTO KOHTYDA,
3aBHUCHUT OT YKJIOHA TMarOHAJILHBIX TPOCOB 1-T0 sipyca;

- YPOBEHb MPEABAPUTEIBHOTO HAIMPSHKCHUST ONpEAesIeTcsl TpeOOBaHUEM

00s13aTeILHOTO PaCTAXKCHUA BCCX TPOCOB.

a

a — TIoNIepevHoe CEYeHHE; O — OOIITUI BU]I;
1 — BepxHuUii panuanibHBIN MOSC; 2 — KOJBIIEBOW AIIEMEHT; 3 — TMaroHaIbHBIN paTualbHbBIN 2JIEMEHT;

4 — croiika; 5 — eHTpanbHast epma; 6 — HapyKHBIH OTIOPHBIA KOHTYP

Pucynox 10.10 — «Tencerputu» kynoJ I'eiirepa

AV VAV
SOGREERN
5

Y
ERAIRTK]
RREAERP 7

a — o0 BUA; O — IJIaH,
1 — BepXHMIA paHaIbHBINA TOSIC; 2 — KOJBIICBOW JIEMEHT; 3 — THaroHaIbHBINA paTuaTbHBIN
aJIeMeHT; 4 — cToliKa; 5 — eHTpabHas hepma; 6 — Hapy KHBIM OMOPHBIN KOHTYP

Pucynok 10.11 — «Tencerputn» kynoa ®dyJiepa
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11 Y3abl 1 neraau
11.1 OcHOBHBIE MOJIOKECHUSA

11.1.1 IIpu mHPOEKTHUPOBAHUHU Y3JOB IPOCTPAHCTBEHHBIX METATNYECKUX
KOHCTPYKIIMH HEOOXOIUMO YUUTHIBATh CIACAYIOIINE (haKTOPHI:

- MPOCTPAHCTBEHHOE PACIOJOKEHHE OOJIBIIOTO KOJIMYECTBA DJIEMEHTOB,
00BEIMHEHHBIX OJHUM Y3JIOM, YCIIOKHSIET MEXaHU3M B3aMMHOM Nepeadyn YCUIIUM;

- YIJIBl M@Ky OCSIMU CMEXXHBIX CTEPKHEBBIX AJIEMEHTOB, 00ObEIMHEHHBIX B
y3J1e, JOJDKHBI ObITh Mexay 30° u 150°;

- CTECCHEHHOE  PACIIOJIOKEHHE  MPUMBIKAIOMUX K Y31y  DJIEMEHTOB,
MPENATCTBYIONINX BBITTOJTHEHUIO OOJTOBBIX M CBApHBIX COSIUHCHHMM, a TaKkKe
OCMOTpPaM M BOCCTAHOBJICHUIO aHTUKOPPO3UOHHOM 3aIlIUThI,

- UCKJIFOUEHHE 30H, B KOTOPBIX BO3MOHO CKOIIJIEHWE BOJIbI U 3arpsi3HEHU;

- COKpallleHUE J0 MHHMMyMa KOJIMYECTBA MOHTAXHBIX Y3JIOB, C Y4YE€TOM
BOIIPOCOB TPAHCIIOPTUPOBAHUS U MOHTAXKA.

11.1.2 Jins  TOBBIMICHWS  BBIHOCIUBOCTH M XJIQJOCTOMKOCTH  Y3JIOB
KOHCTPYKIIUH, CHUKCHUS OTPHUIATEILHOTO BIIMSHUS OCTATOYHBIX AchopMaIuid u
HalpsDKeHWM  OT  CBapKH, CleAyeT IpeAycMaTpuBaTh COOTBETCTBYIOLIUE
KOHCTPYKTUBHBIE U TEXHOJIOTUUECKUE MEPOITPUATHSI.

11.1.3 B pmeransXx KOHCTPYKIIMH HE JODKHO OBITh HETEPMETU3HPOBAHHBIX
COIIPUKACAIOLIMXCS YacTeM, a TaKKe LIEJer, 3a30pOB, Ma3yX M KOphIT. B mecrax
BO3MOKHOTO CKOIUICHUS BJIaTM CJEAYET YCTpauBaTh JAPEHAKHBIE OTBEPCTHUS
nrameTpoM He meHee S0 M.

11.1.4 Cpapssle, OONTOBBIE M CIICHHAIBHBIC MOHTQKHBIC COCHUHCHUS
cienyet BoIMOJHATH B cooTBeTcTBHM ¢ CIT 16.13330, CIT 294.1325800.

11.1.5 B pacuerax, aig yuera 3ppexra cOBMECTHOU pabOThI Y3JI0BOM JeTalu
U MPUMBIKAIOIIUX 3JIEMEHTOB, CIEAYET pacCcMaTpUBATh TPU BO3MOXKHBIE MOJAEIH
COCTMHEHUS:

- MAPHUPHBIN y3eI1, He TTepeAaronuii N3ruoarouii MOMEHT;

- )KECTKUM y3€ll, HE BIUSIONINIM Ha pe3yJIbTaThl CTATHYECKOIO PAcyeTa;
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- IOJYKECTKUM  y3€J, MNpH KOTOPOM CJEAYEeT YUYUThIBaTh BIIMSHUE
IOJIATJIMBOCTH y3JIa Ha pacyer.

XecTkue coenMHEHUs JJIEMEHTOB B Yy3JaX CTEP)KHEBBIX KOHCTPYKIIMIA
JOMYCKAaeTCs IPUHUMATh IIPHU pacyeTe MIAPHUPHBIMU, €CIIU IPHU TAKOM JIONYIEHUN
KOHCTPYKLUSI COXpPaHSET CBOIO HEM3MEHSEMOCThb. [Ipu 3TOM OTHOIIEHHE BBICOTHI
CEUEHUs K JUIMHE DJIEMEHTOB JIOJKHO OBITh, KaK IIpaBmilo, He MeHee 1:15.

11.1.6 Pacyersl Hanboiiee CIIOXHBIX Y3J0B METANIMYECKUX KOHCTPYKLHUH,
IPOCTPAHCTBEHHBIX JETallel, a TaKKe Y3JOBBIX (PACOHOK, CIEAYET BBIINOJHATH

MK?3 c¢ yuetom 6.3.10.

11.2 Y3abl IPOCTPAHCTBEHHBIX CTEPKHEBBIX KOHCTPYKIMA

11.2.1 Ilpn npoeKTUpOBaHUY CIAEAYET YUUTHIBATD, YTO:

- B JBYXCJIOMHBIX CHUCTEMaxX Y3JIOBOE COEAMHEHHE paboTacT B OCHOBHOM Ha
ckKaThe, a B OJIHOCJOMHBIX CHCTEMaxX y3eJI BOCIPHHHUMAET TAKXKe M3ruOaromue u
KpPYTSAIIAE MOMEHTHI;

- pacxojJ MeTajula Ha Y3Jibl MPOCTPAHCTBEHHBIX CTEP)KHEBBIX KOHCTPYKIIUM
coctaBisieT oT 5 % no 7 %, a B HEKOTOphIX cucteMax — 6osiee 10 % ot obirero
BE€Ca KOHCTPYKILIMHU TTOKPBITHS.

11.2.2 Bce coequHeHHs pa3AeisaioTCsS Ha TPU KaTErOPUHU: C OJHON Y3JIOBOM
JeTanplo; 0e3 JIOMOJHUTEIBHBIX OSJEMEHTOB (BaHHAsh CBapKa, COEIUHEHHE
CTEp>KHEW BHAXJIECT U T. [I.); C MPEIBAPUTEIBHO U3rOTOBJICHHBIMHU AJIEMEHTAMHU, C
Y3JIOBOM JAETaJbIO.

11.2.3 B 3aBucumMocTH OT cronocoda COEIWMHEHUS HA MOHTa)XXEe OHU
MOAPA3SIAIOTCSA Ha KOMOMHUPOBAHHBIE, OOJTOBBIC M CBAPHBIC COCTMHEHUS.

J{nst GONTOBBIX COCIMHEHUH XapakTepHa MOAATIMBOCTh COCAMHEHUN H3-3a
Pa3HOCTHU AMaMETpa OTBEPCTHS B (hacOHKE U quamerpa Oonra.

CBapHbIC COCIMHCHHUS IIO3BOJISIIOT OOBCAMHATH Pa3HOE  KOJIHYECTBO
AJIEMEHTOB B MPOCTPAHCTBE MPAKTUYECKH TOJ JIFOOBIM YTJIOM, MPHU ITOM CJEAyeT

YUUTBIBATH CJIOKHOCTDH UX BBIBCPKHU U KCCTKHC Tpe6OBaHI/I$I K OJJIMHaM CTep)I(Hef/'I.
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11.3 Y3:10BbIe 001ThI-IIAPHUPHI

11.3.1 VY3n0Bble OONTHI-IIAPHUPHI CIEAYET MPUMEHATH IS OOecreueHus
CBOOO/IHOTO BpAILEHUS COEOUHSEMBIX 3JIEMEHTOB OTHOCUTENBHO JApYyr JApyra
(pucynok 11.1). BonTei-mapHUpHL CiieayeT MPUMEHSTh U JJI YIPOIICHUS paboThI
KOHCTPYKIMH, HUCKIIIOYas JONOJIHUTEIBHBIE HANpPSDKCHUS H3-3a IOTPELIHOCTEH
MOHTaxa. OUH U3 2JIEMEHTOB UMEET KOHEIl B BUJE BWIKH C IPOYIIMHAMH, YEPE3
KOTOPbIE IPOXOJIUT OCh. Ecii HEOOXOAMMO rapaHTHUPOBATh BPALLIEHUE y3J1a MEXIY
COCUHSAEMBIMU JIETASIMU CJEAYET YCTAHABIMBATh IIAaOBl M3 KOPPO3HOHHO-

CTOMKOIO MaTepuara.

3 1 2

1 — BuIKOOOpa3HOE AHKEPHOE YCTPOMCTBO; 2 — KaHAT; 3 — OOJIT-TIIApHUD
Pucynox 11.1 — Cxema y3J10B0r0 00J1Ta-IIAPHUAPA

11.3.2 Tlpu npoeKTUPOBAHUU CIEAYET YUUTHIBaTh, YTO OONTHI-IIAPHUPHI
KpoMme padoThl Ha Cpe3 U U3ru0 JOKHBI BOCIPUHUMATD TONEPEUHYIO Harpy3Ky B
OPTOTOHAJIBHOM IUIOCKOCTH, paBHYr0 He wmeHee 10 % cpesaroniero ycuius.
DOKOBBIE TIITACTUHBI COEAUHEHHS JOJDKHBI MMETh JOCTATOYHBIE pPa3Mephl IS
BOCIIPUATHS IIPOCKTHBIX YCHIIMHA U UCKIIIOYATh DKCLEHTPUCHUTET.

['eomeTpuio y3710B pACTAHYTBHIX AJIEMEHTOB CUMMETPUYHOTO CEUYCHUS JIS
OOJITOB-IIAPHUPOB C MpoyIIMHON THma «Ay» (pucyHok 11.2, a) wim tuna «b»

(pucynok 11.2, 6) cieayeT onpeaesaTh CACAYIOINMA COOTHOMICHUSIMU:

i A: amin = N/(2t R,) + 0,666d; Cmin = N/(2tR,) + 0,333d  (11.1)

tin B: tmin = 0,7VN/Ry; d = 2,5t (11.2)

[lnomans HETTO pa3pes3a, MPOXOASIIEro dYepe3 OO0JITOBOE OTBEPCTHE,

0 140 % 0
JIOJKHA OBITh HE MEHee 0, @ pa3pe3a OT Topla 3JIEMEHTa 10 OOJTOBOIO
otrBepctus — He MeHee 100 % pacyeTHOro ceueHus snemenTa. B 6onrax-mapHupax
3a30p Ad cienyer npuHuMarth paBHbIM 0,1 d 1 MeHee, HO He Oosee 3 Mmm. Bapuant
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y3JIa ¢ yMeHbIIIeHHOU mmpuHO# b pactsayToro crepxus (b = 1,46d, d = 2r, d —
JTUaMETp OTBEpCTHs 10T 0Cch) (pucyHok 11.3, a). B psane ciydaes, uisl yBeTUUICHHUS
IVIOMIAAM  CEYEHUS  OAMHOYHOTO  PACTAHYTOrO  AJIEMEHTa, HE0OXOAMMO
UCIIOJIB30BaTh YCHJIMBAIOUIME IUIACTHHBI, KOTOpBIE CIIEIyeT pacroyiaratb 0e3

sKcleHTprucuTeTa (pucynok 11.3, 6).

|
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2,46d
0.73d,_|
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Endassws Eaes S
+_\]_.__.._\._. s_\liﬁ%‘p_ ._w

2 S —3230p MEXIY JHCTaMH

@ — ¢ IPOYIIMHOW THIa A; 6 — ¢ mpoymmHoi Tuma b
1 — 3BeHo nenu; 2 — GONT-MAPHUD

Pucynok 11.2 — I'eomerpus y3.1a ¢ 00JTOM-IIAPHUPOM

NN N

@ — C yMEHBIIICHUEM [IUPUHBI PACTSHYTOTO CTEpXkHs 3a y3ioMm (b = 2,92 r);
6 — ¢ yCWJIMBAIOUIUMU TIJIAaCTUHAMU

Pucynox 11.3 — BapuaHTsl y3j1a ¢ 00JITOM-IIAPHUPOM

BapuaHThl KOHCTPYKTHBHOTO pelIeHUsi OCH (IMWIbKK) OodTa-mapHupa
MpUBE/ICHBI HAa pucyHke 11.4.

11.3.3 TpebGoBanusa Kk mMarepuany OOJTOB-IIAPHUPOB CIEAYyET NPUHUMATh
nmo ['OCT 7062 u TI'OCT 8479. TpeboBanumsi k ngomyckaM Ha ¢opMy U
pacronoKeHue MOBEpXHOCTH AeTtanu ciueayer npuHuMate no ['OCT 24642 u
['OCT 30893.2. TpeGoBanusi K MEPOXOBATOCTH (YUCTOTE) MOBEPXHOCTH CIEAYET

ycranaBnuBath o 'OCT 2789.

88



CII 494.1325800.2020
IIpu nuamerpe ocu Menee yeM 300 MM TpeOoBaHUSI K MaTepualy OCH

(MOKOBKH) ciieayeT NpuHuUMaTh 1o 5.4.3.

1 — och (mmumiabKa); 2 — KphIIIKa; 3 — KPEMeKHbIN 001T; 4 — a3 1 3aMKa (1maioa)

Pucynok 11.4 — BapuaHThl KOHCTPYKTHBHOI'O PelICHUS OCH (IINMWIbKH)
0osITa-IIApPHUPA

11.3.4 JInst coopyKeHHI C TIOBBIIIICHHBIM ypOBHEM OTBeTCTBeHHOCTH KC-3
npu quamerpax oceit cBoiie 300 MM U1 TOKOBOK Kateropuu npoyHoctu KII 685
U BBIIIE cleayeT pazpabarbiBaTh « TeXHUYECKUE YCIOBUSA Ha U3TOTOBICHUE OCEII»
C yKa3aHHEM MapKH, XMMHUYECKOTO COCTaBa M MEXaHWYECKUX CBOMCTB CTallH,
TEXHOJIOTMH U3TOTOBJICHHS U METOJIUKH UCTIHITAHUH.

11.3.5 IIpoyHOCTH Y3710BOTO OOJNITA-TIIAPHUPA CIEAYET IPOBEPATH PACUETOM
no CIT35.13330.2011 (nmyukt 8.107), B mpeanooxeHnn paboThl OOsTa-IIapHUpa
Ha M3rubd Kak CBOOOJHO JiexKauled Oallku, Harpy>KeHHOW COCPEIOTOYEHHBIMHU
CHJIaMH TI0O OCH TIAKETOB, COMPUKACAIOIMIUXCS C OONTOM-IIAPHUPOM, MPUHUMAS
pacuetHbie conporusienus mo CIT 35.13330.2011 (Tabwuma 8.7).

[TpouHocTh y370BOr0 OoJyTa-mapHupa (pucyHok 11.5) ¢ ucmonbp3oBaHHEM
tpeboBanmii CII 35.13330, CII16.13330, B yacTu NpUMEHSIEMBIX MaTEpPHAIOB
JIOTTYCKAETCS ONPENETATh Mo (opMyiaM:

- u3ru6 OonTa-MapHupa Ny =4 WRy/1,25 (t + 23); (11.3)

- cpe3 Oouita-IapHupa Np = 0,55 Ry A n; (11.4)

- CMATHE TIPOYIITUH COSANHICMBIX

9JICMECHTOB Ny =15R,td, (11.5)
rae Np — Hecymas crmocoOHOCTh 6onTa-mapuupa, H;

W = 1d*/32 — MOMEHT CONPOTHBIICHNS CEYEHHUS OOITA-IIAPHUPA, MM",
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Ry — pacueTHOe CONpPOTHBICHHUE CTald, U3 KOTOPOW H3TOTOBIIEH OOJIT-
mwapuup, H/mm?;

t — HauMeHbIIas CyMMapHas TOJIIMHA MPOYIINH, CMHHAEMBIX B OJHOM
HaINpaBJICHUH, MM,;

S — 3a30p MKy MPOYIIHHAMH, MM;

A — nomans ceueHus 6oNTa-IIapHUAPA, MMZ;

Ns — KOJIMYIECTBO TUIOCKOCTEH cpe3a, Ns = 2;

Rp — pacdeTHOe CONPOTHUBICHHE CMATHIO CTAJIM SJEMEHTOB, COCIUHSIEMBIX
oonrom-trapaupom, npuauMaemoe o CIT 16.13330.2017 (tabawuma I'.6);

d — Hapy>KHBII TUAMETP, MM.

I[JI?I 6OJITa-IHapHI/Ipa B KPHTHYCCKHUX IIOIICPCUHBIX CCUCHUAX HOOJIKHO

BBITIOJIHATHCS YCJIOBUE OJTHOBPEMEHHOTO JICMCTBUS M3ruda u cpesa:

(M /M) + (V] Vy)?<1. (11.6)
W3rubaromiuii MOMEHT B IJIOCKOCTH cpe3a (cM. pucyHoK 11.5):

M =N (t; + 25)/8. (11.7)
N3rubatomuii MOMEHT, BOCIPUHUMAEMbIN OOJITOM-TIIAPHUPOM:

My =W Ry, /1,25. (11.8)
Yeunue cpesa, V, H:

V=0,5N. (11.9)

ITpenensHOE ycunue cpesa Vy, H, BocnpuHrMaeMoe 00JITOM-IIAPHUPOM 10

OJIHOM IIJIOCKOCTH:
Vy = A4 R, (11.10)

rae N — MmakcuManabHOE pacTsATUBarollee pacueTHoe yeunue, H,

Ryn — TIpefien TeKydecTH cTanu marepuana ocu, H/mm?;

Rs = 0,55 Ryn — pacueTHOE CONMPOTHUBJIEHHUE Ha CABMI MaTepuaia ocu, H/Mm?,

t — ToNmMHA CpeTHEH MPOYIITUHBI, MM,

t; = 0,5 t, — TonmMHa KpaiHel npoyInHbl, MM (prcyHOK 11.5).

VYcnosue (11.6) He TpeOyeT npoBepkH, ecinu cooTHoweHnuss M / My u V' / 1y

okasbiBaroTcsa MeHee 0,25.
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11.3.6 B psne ciaydaeB (YHUKaJIbHOE COOpYKEHHUE, OOJIbIINE YCHUIIUA,
OOJbpIIME AMAMETPBI OCEH) Y3JI0BOE HIAPHUPHOE COEIMHEHUE CIENYET YTOUHSTH
pacuerom MKD c ucnosnb3oBaHneM OOBEMHBIX KOHEUHBIX 3JIEMEHTOB, C YUYETOM
KOHTaKTHOTO B3aUMOJEHCTBUS MEXY ACTAIAMU Yy3JI1a, JOIMYCKOB HA U3TOTOBJICHHUE
U COOpKY 3JIEMEHTOB (HAJWYME 3a30pOB U PA3HULBI B JUAMETPax OTBEPCTHUS U
Bana), TpeHus B y3ne (u = 0,15). Pacuer y3ma ciemyeT BBITIOIHATH C y4ETOM
TeOMETPUUECKON W (PU3MYECKOW HETMHEHMHOCTH Ha YCHIUS M3 CTaTUYECKOTO
pacuera cuctemsl. IIpuBeneHHBIE HANpsKEHUs B OCH HE JOJDKHBI IIPEBBILIATH
otHomreHus Ryn / ym, TIE Ryn — ipeaen TekyuecTn matepuana OonTa-mapHUpa, ym =
1,2 — xoadunmeHT HageHOCTH TIO MaTepuany. OTHOCHUTENbHBIC Y/UIMHEHUS B

MMPOYHIMHC HC JOJIKHLBI ITPCBBIIIATH 1 %.

Z

] _j— — 15
|

| I

<—é——-—- —A+-——-—-——
|

Pucynox 11.5 — Cxema a7 onpeae/ieHus U3rudaroero MOMeHTa B 0oJire

I

11.4 OnopHble yacTu

11.4.1 BeiOop MapKku, THIA B PaCIoIOKeHUs: onopHoi vactu (OY) ciemayer
NPOM3BOJIUTh MCXOMASI U3 PACUETHBIX BEJIMYMH BEPTUKAJIHHONH W TOPU30HTAIBHBIX
HArpy30K ¥ TOPU30HTAIBHBIX TIEPEMEIIECHUI OTIOPHOTO CCUCHHSI.

[IpoekTHyIO0 JOKyMEHTaluioo Ha KoHCTpykiuioo OY criemyer paspabaThiBaTh
NPUMEHUTEIPHO K KOHKPETHOMY OOBEKTY, a HW3rOTaBIMBATh MX B 3aBOJICKUX
YCIIOBHUSX.

11.4.2 Tlo ¢yukuuonansHoMy HaszHaueHuto OY mompaznenstorcs Ha
HETIO/IBYDKHBIC, JIMHEHHO- W BCECTOPOHHE-NOABMXHBIE. OnupaHue KOHCTPYKIIHA
HE JIOJDKHO TIPUBOJMTHL K TIOSBICHHIO B HHUX JOMOJHUTEIBHBIX YCWINH U

HNCKIOYAaTh KHHEMATHUYCCKUC IICPCMCIICHUS CUCTCMBI.
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JInst TMHENRHBIX KOHCTPYKLMI MPOJIETOM CBBIIIE 25 M 3TH YCJIOBUS CIEIYET
BBINIOJIHATh IIPM YCTAHOBKE OJHOM HENMOJABM)KHOM M OJHOW OJHOCTOPOHHE-
noaBwkHOM OY. Ilpum paccTosHHUM MEXAy LEHTPaMU OINOPHBIX YacTew,
pacmojIOXKEHHBIX Ha OJHOM omope, cBbIIe 15 M ciemyer obecreynBaTh TaKKe
MONEpPeYHYy0 TMOJABMWXXHOCTE oaHor u3 OY. Jlna Bcex OU 1nomkHO OBITH
obecrnieueHo TpedyeMoe yIiIoBOE MEpEMELLICHUE.

11.4.3 HecBobonHoe onupanue (3a7eiKa) NPOJETHONO  CTPOEHUS
JIOTIYCKAeTCsl, €CJIM IOBPEXKIEHUS MOTYT OBbITh KOMIIEHCUPOBAHBI CBAPHBIMU
IBaMU WM 00pa30BaHMEM LIAPHUPOB BCIEACTBUE TPEHIMHOOOpa3oBaHus. B atom
Cllydae€ KOHIIBI IPOJIETHBIX CTPOECHUW JOJDKHBI OBITh IMPUKPEIJIEHBI K OIOpam
aHKEPHBIMHU OO0JITaMU IO pacueTy.

11.4.4 Konctpykuuio u Marepuanbl aig usrorosienus OY  crnenyet
Ha3HayaTb HMCXOJs M3 pailoHa CTpPOMTENIbCTBA, BEJIMYMH YCUJIHUH, oOecredeHus
pacUYETHBIX JIMHEHWHBIX M YIJIOBBIX NEPEMEIIECHHMI ONOPHBIX y310B. IIpumeHsroT
pasmuunbie THBl OY (pucyHok 11.6): TaHTeHIMANBHBIE, IAPOBBIE/CPepUIeCcKUe,

KaTKOBBIC, CTAKAHHOI'O THIIA.

e e
T =
7 jeaEes

a — TaHreHIMaNbHas; 6 — mapoBas (co chepuIecKuM CETMEHTOM);
6 — KaTKOBasl; 2 — CTAKaHHOI'O TUIa

Pucynok 11.6 — IlpuHuunuajJbHble KOHCTPYKTHBHbIE PellIeHUsI OMOPHBIX
yacreu

11.4.5 Cranpubie HenmoaBwkHbie OY crenyeT BBINOJIHATH B BUIE
TaHTCHIIMAIBHBIX WJIM IIAPOBBIX OIMOpP, CBAPHBIMHU, U3 JIUCTOBOrO IMpOKaTa, W3
HU3KOJETUPOBAHHBIX CTaJIel, WX JUTBIMU U3 JIETUPOBAaHHBIX cTaneil. CrajibHOe

JUTHhE U1l OMOPHBIX 3JIEMEHTOB CJEIyeT MCIIONb30BaTh MPHU Harpyskax oOosee
6000 xH.
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11.4.6 Jlng TaHreHIMaIbHBIX ONOpP CIEAYeT NPUMEHSATh KOHCTPYKIMH, B

KOTOPBIX TOPU3OHTAIBHBIC CUJIbI BOCIPUHUMAIOTCS BEPTUKAIBHBIMH OMOPHBIMU

HOBEpXHOCTAMU. Y  TaHreHnmuaapHelx OY, oOecnednBarOmUX  yIJIOBbIE

NEepeMEeIIECHUs] B OJHOM HaIlpaBJICHWH, OIMOpHAas IMOBEPXHOCTh JOJDKHA OBITh
NPsIMOYTOJILHOM B TIJIaHE.

11.4.7 HenoaBuHble HIAPHUPHBIE OMOPHI CIEAYyET IPUMEHATH MpHU
00eCreueHNH CTPOTO PAaBHOMEPHOT'O pacIipeieTICHHsI TaBIECHU O] OMOPOil.

11.4.8 ITpu ManbIX pacueTHBIX YIJIOBBIX Mepemernenusx (1o 1 %) cienyer
UCTIONIB30BaTh MpHU3MaTHYeCKue omopbl (pucyHok 11.7, @), B IpOTHBHOM ciy4ae
NPUMEHSIOT IWINHApHYEcKUue omopel (pucyHok 11.7, 6). B mapoBeix omopax
YIJIOBbIE TEpEMENICHUs ClelyeT oOecneYuTh BO BCEX HANpaBICHUAX, a

TOPH30HTAIEHBIC HATPY3KH BOCIIPUHUMATH C(PEPUIECKOM MOBEPXHOCTHIO (PUCYHOK

11.7, 6).
a o |
—— ! —h
T T 3 3 / 7 /5
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a — IpU3MaTHYecKas ornopa; 6 — HWINHIPUYECKas 0Iopa; 6 — I1apoBas OIopa,
1 — npusma; 2 — nonepeuHsle yopsl; 3 — NPOJOIbHBIE YIOPHI; 4 — HUIMHAPUYECKas IE€Tallb;
5 — BepXHsis OTIOpHAs IJINTA; 6 — mapoBast JeTajb

Pucynox 11.7 — TanreHniuaJibHbIe ONMOPHI

11.4.9 Konctpykuus OY nomkHa obecrniednBaTh pacnpeiesieHue Harpy3Kku
0 BCEH IUIONIaAM ONupaHus y3i1a Ha onopy. /s tanreHumansHeix OY

OTHOILIEHWE €€ INUPUHBI K JUIMHE cieayeT npuHuMats He meHee 0,33. s
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mapoBbix OY oTHomieHne paguyca chHEeprudecKor AeTalyd K AUaMETPy OMOPHOMN
ILUIUTHI JOJDKHO OBITH HE MeHee 1,5.

11.4.10 IlapaupHO-HENMOABHIKHBIE OIMOPHBIC Y3JIBI CTOCK IPH OOJIBIINX
yriax noBopota OY cieayer mpoeKTUPOBATHh C HMUIMHIPUYECKUMU IIApHUpAMU
(mandamu) — OGamancupubie OY (pucynok 11.8, a). Jlomyckaercs mpuMeHEHUE
VOPOUIEHHBIX  IIAPHUPHO-HEMOJABIXKHBIX ~ Y3JIOB  COMNPSDKEHUST  CTOEK  C
(GyHIAMEHTOM U C OTIOPHBIM KOHTYpOM (pucyHok 11.8, 6).

a O

a — OaJlaHCHpHBIE, C IMIIMHAPHYECKUM mapHUpoM (1ardoii);
0 — yIpOIIEHHbIE, C MPU3MATHUECKON WIIN LIHJIMHAPUYECKON TATOMH;
1 — croiika; 2 — ock (Ban) 6anancupa; 3 — nanda (omopHasi 4acTh Bala);
4 — OTIOpHBI IeMeHT (pU3Ma WK [IIHHIP); 5 — ymop; 6 — mromanka cMATHs

Pucynox 11.8 — lllapHUpPHO-HENOABHKHbIE OMIOPHBIE Y3JIbI CTOEK

11.4.11 Ckonb3situe nnu katkoBsie 1o I'OCT P 53628 noaBu>XHbIE OMOPBI
cleayeT MPUMEHSTh B CIIydasx, KOT/ia HIDKeJIeKalasi KOHCTPYKIUS JOJKHA ObITh
pasrpy’eHa OT TOpU3OHTAIBHBIX ycuiani. KoadduuueHt TpeHus B CKOJB3SIIUX
MOJIBM)KHBIX OMOpax cieayeT npuHuMaTh paBHbiM 0,3, B kaTkoBbIX — 0,03.

11.4.12 TaHreHuMaJIbHBIE W IIAPOBBIC OMOPHI sl 0OECTIeYeHUsI MTOBOPOTA
OTMOPHOI'O CEYECHUS] U TOPU30HTAJIBLHOIO MEPEMENIECHUS CIIEIyeT pa3ieNiaTh Ha JBa
YPOBHS, PEATM30BHIBAIOIINE COOTBETCTBEHHO IOBOPOT M IMEpPEMEIICHUE TUIUT
CKOJIBKCHHSI OTHOCUTENIBHO JIPYT APYTa.

JIJist yMEHBIIIEHUs CUJT TPEHUS, HIKHIOI KOHTAKTHYIO TUIOCKOCTh CJIEIYET
BBITIOJIHATD C TUIAKUPYIOIIUM CJIOEM M3 HEPKaBEIOIIEH CTalid, a Ha OTBETHBIX

BEPXHUX TJIOCKOCTSIX ciaeayeT OpMUPOBATh aHTU(PPUKITUOHHBIN CIIOH.
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11.4.13 OY crakanHoro Tuma (pucynok 11.9) wmoryr ObITh
HEMOJABW)XKHBIMH, JIMHEMHO- M  BCECTOPOHHE-NOJABMKHBIMU. HenoasrxHas
ctakanHags OY cocToUT M3 CTalbHOrO cTakaHa (00OWMBI), 3aMOJIHEHHOTO
NOJINMEPHBIM MaTEepUaIoM WM PE3UHOW, M KPBIIIKH (HUKHSSA IUIMTAa OMOPHOM
yacTH). [Ipu B3aMHOM BpallleHUM CTaKaHa U KPBIIIKK, MaTepUal, 3ar0JHSIOINIHA
cTakaH, naepopMupyercs. YTJbl [OBOPOTa B CTAKaHHBIX OIMNOPHBIX YAaCTAX
KOHCTPYKTUBHO orpanuueHbl BenuunHou 0,01.

JIMHEWHO-TIOABUKHASI U BCECTOPOHHE-OJABMXKHAsT OY MOJKHBI BKIHOYATH

AOIOJIHUTCIIBHO ITapy CKOJILKCHHA W HAIIPABJIAIOIINUEC 3JICMCHTHI.
5 6 7

\ O\
00 b s
A N

¢

1 — crakan; 2 — MOTMMEpPHBIN MaTepuall UM pe3nHa; 3 — YIIOTHUTEINb; 4 — KPBIIIKa,;
5 — ¢ToporacToBas MmIacTUHA; 6 — CTALHOW MMOJIMPOBAHHBIN JIUCT;
7 — CKOJIB3sIIIas TJTUTA; 8 — TPAaHCIIOPTHBIN 0ONT

Pucynok 11.9 — BcecTopoHHe-IOABHKHAS ONIOPA CTAKAHHOIO THIIA

11.4.14 HwxHue TUIMTHI HEMOABIWKHBIX M TOABMXKHBIX OUY criemyer
KPEIUTh Ha onopax Oonramu (aHKEPHBIMH HIIH BHICOKOIIPOYHBIMHU). X KperuieHue
Ha CBapKe HE JOIMyCKaeTCsl.

11.4.15 Jlna oOecneuenuss pabotocrnocooHoctn OYU u  uUCKIIOUEHUS
BO3HMKHOBEHHUS  JOMOJHUTEIBHBIX  YCHJIMH  CIIEAyeT  MpeayCMaTpuBaTh
MPUCTIOCOOJICHHS, OOECIIEYMBAIOIINE BO3MOXKHOCTH PETYJUPOBAHUS OTOPHBIX
yacteil. [Ipu nmpoekTupoBaHUM HEOOXOIUMO YUUTHIBATh TEMIIEPATYPYy HAPYKHOTO
BO3JyXa B MOMCHT YCTAaHOBKHU W 3aMBIKaHUS TIPOJICTHOW KOHCTPYKITHH.

11.4.16 Pacuer OY u 51MeMEHTOB HMX KpEIUICHUS CJIEIYEeT BBHITIOJHATH Ha
BEPTHUKAJIbHBIE W TOPH30HTAJIBHBIC CHJIBI M BO3JCHCTBHUS OT IIOCTOSHHBIX U

BPEMEHHBIX Harpy3ok. Crefyer y4uThbIBaTh PEaKTUBHBIE YCUIUS (CUJIBI TPEHUS,
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pEaKTUBHbIE MOMEHTHI), BO3HUKaromme B OUYU 1mpu yriioBbIX U JIMHEHMHBIX
MEPEMEILICHUSIX OTTOPHBIX CEUCHUM.

11.4.17 JIng  cranbHbIX TaHreHnuanbHbix OY  creayer  BBINOJIHATH
CJHEYIOIINE BUJIBI PACUETOB:

- Ha U3ru0 HUKHEW U BEpXHEH IUINT;

- OIIPEJIECTICHNE HANPSHKECHUN CMATHS 110 JINHUU KaCaHUS;

- POBEPKY BOCHPUSTUSA TOPU3OHTATIBHBIX CHUII,

- OIpe/ieNIeHrE HAMPSHKEHUM CMSTUSL OETOHA MO HUXKHEW IITUTOM.

11.4.18 TIpomonwpHBIE MepeMenieHus MoABMKHBIX OY ciiemyeT onpeacisaTh B
coorBeTrcTBUM ¢ ykazaHusmu CI135.13330 OoT DOCTOSSHHOM W BPEMEHHOU
BEPTUKAJILHON HArpy3KH, paCU€THBIX TEMIIEPATypPHBIX BO3JACUCTBUH, nedopmaruit
ONOp U UX OCHOBAHUM.

Jlnsi mepBOHAYabHOM OILICHKW JeQopMalidii CTaldbHBIX KOHCTPYKIIUH Ha
orope cieayeT MPUHUMATH. TOPU3OHTaNbHBIE mepememnienus + 0,50 mMm/Mm, yron
noBopoTa 2 %.

11.4.19 JIns OY crakaHHOTO THIMa YroJ MOBOPOTA JOJDKEH HAa3HAYaTbCs C

3armacoM. YTOJI TOBOPOTa O, paJl, JOMYCKAETCsl ONPESsATh 1Mo (hopMyie
o = 0,42 [ Mmax / El, (11.13)

rjae [ — mpoJieT KOHCTPYKIIUH, M;

Mmax — HAaMOOJBITUN MOMEHT B TipoJiete, KHM;

E —Monyne ynpyroctu Marepuana KOHCTpyKunu, klla;

| — MOMEHT HHEPIIUK CEYEHHMS TIPOJIETHON KOHCTPYKIIUH, M™,

11.4.20 Ilpu pacyeTe MOJBUXKHBIX OMOPHBIX YAaCTEH JTOJKHBI OBITH YUYTEHBI
ykazanus CII35.13330.2011 (myskT 6.28) OTHOCHUTENBHO CONPOTHBICHUS OT
TPEHUs, a TAKXKE SKCIEHTPUCUTETHI TMepeadyu JaBJICHUS, PaBHBIE MPOJIOJIbHBIM
NepeMENICHUSIM KaTKOB, CEKTOPOB U OalaHCUPOB OT HOPMATHUBHBIX HArpy3o0K M
BO3/ICUCTBHM.

11.4.21 Pacuersl Ha CMATHE B MWIMHAPUYECKUX IapHUpax (mamndax)

Oamancupuabix OY (pucynok 11.8, a) v Ha AMaMETpaIbHOE CIKATHE KATKOB CJCIyeT

BBIOIHATE B cootBeTcTBHM ¢ CIT 35.13330.2011 (mynkT 8.112).
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11422 Pacuer  yHOpOIIEHHBIX  IIAPHUPHO-HEMOJBMKHBIX  Y3JIOB
COTIPSDKEHHSI CTOEK C (DYHIIAMEHTOM W C OMOPHBIM KOHTypoM (pucyHok 11.8, 6)
CJIEYET BBIIOJIHATH C YYETOM JOMNOJHUTEIBHBIX MOMEHTOB OT JKCIIEHTPUCUTETA

MCKAY HCHTPOM TSAKCCTHU INUIOIAAKHU CMATUA U OCHOBHOM CTOMKH.
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Ipuioxenue A
TexHnuyeckue XaAPAKTECPUCTUKH CTAJTbHBIX KAHATOB

Tab6numa A.l — 3akpbIThIi KAHAT ¢ ABYMS CJI0SIMU KJIMHOBHIHOM U OTHUM
cioeM Z-o6pa3noii nposoJioku (mo F'OCT 7676)

Huamerp| PacuerHas Pacuernas
KaHaTa, IUIOIIAIb macca 100 m PacuetHoe pa3peiBHOE ycunue, kKH, He MeHee,

MM CEUCHHS BCEX | CMa3aHHOTO JUIE MAPKUPOBOYHBIX rpyrm, H/mm?
IPOBOJIOK, MM?| KaHaTa, KT 1270 1370 1470 1570 1670

50,0 1713,8 1469,51 2180 2345 2515 2685 2850

52,0 1846,2 1582,83 2350 2525 2705 2890 3070

54,0 1988,1 1704,37 2525 2720 2920 3116 3305

55,0 2016,3 1728,06 2565 2760 2955 3160 3355

60,0 2408,7 2063,60 3065 3300 3535 3770 4005

65,0 2764,0 2367,31 3515 3785 4060 4330 4600

70,0 3231,84 2767,12 4115 4425 4745 5065 5380

Tabnauma A.2 — 3akpbIThIi KaHAT € ABYMA CJI0SIMU Z-00pa3Hoii MPOBOJIOKH

(mo 'OCT 18901)
HuameTtp Pacuernas PacueTtnas
KaHaTa, IJIOIIATh macca 100 m Pacuernoe paspriBHOe ycwine, kKH, He MeHee,
MM CEYEHHUS BCEX | CMa3aHHOTO JUI MAPKUPOBOYHBIX Tpyri, H/Mm?
HpOBOJIOK, MM? | KaHaTa, KT
1180 1270 1370 1470 1570
38,5 1003,01 858,15 1175 1270 1370 1470 1565
40,5 1089,44 931,89 1275 1385 1490 1595 1705
42,5 1213,89 1038,40 1425 1540 1660 1780 1900
45,0 1336,46 1142,72 1565 1700 1830 1960 2090
47,0 1478,89 1264,56 1730 1880 2025 2170 2315
51,0 1711,89 1463,53 2005 2180 2345 2510 2680
54,0 1950,11 1667,91 2290 2480 2675 2865 3055

Tabnuma A.3 —3akpbIThlii KaHAT ¢ Z-00pa3Hoii MPOBOJIOKOI B HAPYKHOM

cJ1oe
Jlnaverp Kaara Macca 1000 m MapkupoBouHas rpynmna, H/mm?

P ’ CMa3aHHOTO 1270 | 1370

MM KaHara, KT Pacuetnoe pa3psiBHOE ycmue, KH
32,0 6 057 - 1981
42,0 10 862 1667 -
52,0 16 848 2527 —
54,0 17 900 - 2771
62,0 23 850 3548 —
66,0 26 170 4023 -
72,0 32088 4729 -
78,0 35950 5543 —
90,0 47 540 7384 —
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Tabnuna A.4—3akpbIThlil KAHAT ¢ OMEro00pa3HbIMHU NMPOBOJIOKAMH

M 1000 MapkupoBounas rpymma, H/mm?
HuameTp KaHara, . . 1180 1270 1370
CMa3aHHOTO
MM
KaHaTta, kT PacuerHoe pa3peiBHOE ycunue, KH
38,5 8 399 1164 1253 1352
45,0 11 683 1620 1743 1881
60,0 20 693 2814 3028 3267

Tabonuma A.5 — CokpallleHHbIe TeXHUYECKHeE JaHHbIE ISl CIUPATbHBIX

KaHAaTOB
Pacuernas
Huamerp MuHuManbHas Hecymas [Tnomazns (A) IIpononsHas Macca,
KaHarta, pa3pbIBHAs ITOTIEPEYHOTO YKECTKOCTh
MM NpoYHOCTh, KH cnocob- ceueHus1, MM? (EA), MH Kr/mor.m
HOCTB, KH
85 6680 4060 4150 643 34,8
90 7320 4440 4650 721 39,0
95 8160 4950 5190 804 43,5
100 9040 5480 5740 890 48,2
105 10200 6160 6340 983 53,1
110 11200 6760 6950 1080 58,3
115 12300 7440 7610 1180 63,7
120 13300 8060 8280 1280 69,4
125 14500 8780 8980 1390 75,3
130 15600 9470 9710 1510 81,4
135 16800 10200 10500 1630 87,8
140 18200 11000 11300 1750 94,4
145 19500 11800 12100 1880 102
150 20800 12600 13000 2020 108
155 22200 13500 13800 2140 113
160 23700 14300 14800 2300 121
165 25200 15300 15700 2440 128

99



CII 494.1325800.2020

Tabnaumna A.6 — CokpaleHHble TeXHUYECKHE JaHHbIE 1 3aKPbITHIX

CIIMPpAJIBHBIX KAHATOB

Huamerp | MunumanbHas Pacuernas Miomazs (A) MponobHas
KaHara, pa3pbIBHAs Hecyas Macca,
MM MIPOYHOCTb, CIIOCOOHOCTS, riotrep equr‘; AHECTROCTE KI/TIOT.M
< < CEUYCHUS, MM (EA), MH
75 5620 3406 3890 642 33,8
80 6390 3873 4420 729 31,3
85 7220 4376 4990 823 40,1
90 8090 4903 5600 924 45,0
95 9120 5527 66310 1040 50,7
100 10100 6121 6990 1150 56,2
105 11100 6727 7710 1270 61,9
110 12200 7394 8460 1400 68,0
115 13300 8061 9240 1520 74,5
120 14500 8788 10100 1670 81,1
125 15700 9515 10900 1800 88,4
130 162000 9818 11900 1960 95,6
135 17500 10606 12900 2130 104
140 18700 11333 13900 2290 112
145 20100 12182 14900 2460 120
150 21500 13030 15900 2620 128
155 23000 13939 17000 2810 136
160 24500 14848 18100 2990 145
165 26100 15818 19200 3170 155
170 27600 16727 20400 3370 164
175 29300 17758 21600 3560 174
180 31000 18788 22900 3780 184
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MoayJin ynpyroct CTajJbHbIX KAHATOB

Ta6numa b.1
Kanatst KpaTtHocTh cBUBKH Mognynb ynpyroctu E,
MIla
6 1,18x10°
8 1,45%x10°
10 1,61x10°
Cnupansuslie o I'OCT 3064,
3aKpBITHIE HECYILME 110 <105
I'OCT 18899 1 1,65x10
12 1,70x10°
14 1,75%10°
16 1,77x10°
Ilyuyku u3 napauiensHo B 2 01x10°
YIIO3KEHHBIX IIPOBOJIOK ’
TabOnuna b.2
KoHcTpykius cTaabHbIX KaHATOB Moayns ynpyroctu E,
MIla
CnupanbHble OJHONPSIAHBIE 1,5x10°
CrimpasnbHbIe 3aKphITHIE 1,6x10°
IIpumeuanue — IlpuBeneHHsle B HacTosed TaOnuile 3HAYEHHS MOJIYNS YIOPYTrOoCTH
COOTBETCTBYIOT IIEpEMEHHBIM ycuiusiM B auanaszone 30 %—40 % pa3pbIBHOTO ycuius B KaHarte.
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IMpuioxenue B

KOHCprKTHBHbIe CXEMBbI KYIIOJIOB

B.1 KynonbHble TOKPBITUSI MPOEKTUPYIOT MO HECKOJIBKUM KOHCTPYKTUBHBIM CXEMaM:
peOpUCTBIMU, pEOPUCTO-KOJIbLIEBBIMU U CETYATHIMHU.

B.2 PeOpucthiii Kymoia — CHUCTEMa, COCTOAIIAs M3 paauajbHBIX pebdep (moiayapok),
00BbEIMHEHHBIX BHU3Y U B LIEHTPE ONOPHBIMU Kojblamu. K pedpam Kyrosia MIapHUPHO KPErsT
IIPOTOHBI M CBS3U, HE BKIIIOYAIONIUECS B IPOCTPAHCTBEHHYIO Pa0OTy KOHCTPYKIIHH.

B.3 PebGpucro-konbiieBoii kymos (cM. pucyHok B.l, a) oOpasyrooT BKIOYEHHEM B
CHCTEMY JKECTKO COCTMHEHHBIX ¢ peOpaMu KoJiel], paboTaroImuX He TOJbKO Ha MECTHBIN H3rub B
KayecTBE IIPOrOHOB, HO M Ha KOJIBLIEBbIE YCWIMSA pacTSKEHUA-CXKATUA, obecrieunBas
IPOCTPAHCTBEHHYIO DPA0OTy KOHCTPYKIMM, CHIKAs M3TUOAIONINE MOMEHTHI U TPOJOJbHBIC
YCUJIMSL B paJIMaJIbHBIX pedpax.

B.4 B peOpuctbix U peOpHCTO-KONBLEBBIX KyIoJaX HEOOXOIUMO B HECKOJIBKHX
CEeKTOpax YCTAaHaBIMBAaTh CBS3M IO mosicaMm pedep, A obecreueHus oOILel ycTOMYMBOCTH
HOKPBITHSL M YCTOMUUBOCTH pedep U3 IMIIOCKOCTH.

B.5 ®opmoobpa3zoBaHue peOpHUCTBIX M PEOPUCTO-KOJIBLEBBIX KYIOJIOB ONPEAEISIOT
dbopmoii TMIOCKOM apku, OO0pa3oBaHHOM W3 ABYX JIHAaMETPAJIbHO PACIOJOKEHHBIX pedep.
Pexomennyercs, [Uis MMHHUMH3AIUM KOJHMYECTBA TUIIOPA3MEPOB HIIEMEHTOB, MEpHUANUAH
NPUHUMATH B BUJIE AYTH OKPY>KHOCTH, @ Y3JIOBBIE TOUKH PACHojaraTh Ha PaBHBIX PACCTOSHHIX
ApyT OT Apyra.

B.6 Crarndeckne HETOCTaTKU NEPBBIX ABYX KOHCTPYKTHBHBIX CXE€M KOMIIEHCHUPYIOTCS
TEXHOJIOTUYECKUMHU BBIMOJAaMU (MHUHHUMAJIbHOE KOJIMYECTBO THIIOPAa3MEPOB AJIEMEHTOB U Y3JIOB,
IPOCTOTA Y3JIOBBIX COCNMHEHHA MEXIY JJIEMEHTaMH). ODTH CXEMBbl CIIeAyeT IMPHUMEHSTh B
HOKPBITUSAX OTHOCUTEIBHO HEOOJIBIIUX IPOJIETOB.

B.7 Ceruatplii kynon cieayeT o0pa3oBbIBaTh BKIIOYEHHEM BO BCE IaHEIH
JIOMIOJTHUTEBHBIX CBs3el (pucyHok B.1, 6, 6, ¢, 0, e).

B.8 lnst cokpaieHus: yuciia KOHCTPYKTHBHBIX JIEMEHTOB CETYAThIX KYIOJIOB CIIEIyeT
OPUMEHSATh [UKJINYECKH CUMMETPUYHbIE CXEMbl Ha OCHOBE MOBepxHocTell Bpamienus. Ceryaras
cXeMa KYIOJIOB 3HAYMTENBHO 0OJiee palfioHaIbHA MO CTaTUYeCKOH paboTe, HO NMPHUBOIMT K
YCIIOXKHEHUIO TEXHOJIOTUH N3TOTOBIICHUS U MOHTaXa.

B.9 OcHoBHble cxembl ceTdaThix KymosioB — kymon IllBemnepa (pucynox B.1, 0);
3Be3quaras (kynon @enrmuist) (pucyHok B.1, 0); cxema KaiiButra (pucynokx B.1, 2); cxema
«pomb» (pucyHok B.1, ).

B.9.1 Kynoxn [IIBeanepa o0pa3yroT yCTaHOBKOM JTHaroHajIbHBIX MM KPECTOBBIX CBA3EH
B KaXI0# siuelike peOpHucTO-KOoIbIIeBOro Kymoia (pucyHok B.1, 6).

B.9.2 3Be3nuaryto cxemy (kynos denmuist) o6pasyror u3 cxemsl LlIBeanepa noBoporom
Ka)KJI0T0 TOPH30HTAIBHOTO KOJIbIIA Ha YToJl /N, TJie N — Yuciio rpaHei Kymoia (pucyHok B.1, 0).
JlnuHy Bcex CTep)kHEH, KpoMe KOJIBLIEBBIX, CIelyeT IPUHUMATh OJJUHAKOBOM.

B.9.3 Kymonr KaitutTa (prucyHok B.1, 2) cOCTOUT U3 HECKOJIBKHX CEKTOPOB (0T 6 10 12
B 3aBUCHUMOCTH OT AuamMeTpa Kymousa). [lepBuunas pa3buBka — mepuaunoHaibHas. OCHOBaHME
KaXJIOTO CEKTOpa JETAT Ha PaBHBIE OTPE3KH, YHCIO KOTOPBIX PABHO YHCITY KOJIBIIEBBIX CCUCHHIA.
B kaxaom mnocneayromeM KOJNbLIEBOM CEYEHHWH CEKTOpa YHCIO OTPE3KOB YMEHbBIIAIOT Ha
eauHunly. Takum o00pa3oMm, KaxAbli CEKTOp paBHOMEPHO pa30UT Ha TPEYroJIbHbIE SYEeHKH,
OCHOBaHHE KOTOPBIX BJIOJIb KAXJIOTO Spyca UMEIOT OJMHAKOBBIN pa3mep. OHAKO TPEYroJIbHUKU
HEpaBHOOE/IPEHHEBIE, TIOATOMY YHCIIO MX TUIIOPa3MEPOB COOTBETCTBYET KBAApaTy 4KCIa SIPYCOB.
B cxeme KaiiButra ycTpaHseTcs CrylieHue 3J€MEHTOB B IEHTPAJIbHOW YacTH KyIoJa.

B.9.4 Cxema «pom0» 00pa3zyeTcs MepeKpecTHON CHCTEMOH MOJTyapoK, PACIIONIOKCHHBIX
B TpeX HampalieHHsX (pucyHok B.1, g). B pe3ynbrare Takoil pa30MBKU MOITy4aeTcsi JOCTATOYHO
paBHOMEpHasi CeTb W3 PaBHOOEAPEHHBIX TPEYrOJbHUKOB, YHUCIO THIIOPA3MEPOB KOTOPHIX
npuOJIM3NUTENFHO B J1BA pa3a MeHblle, yeM B cucteMme KaiiBurra. OCHOBaHUS siU€eK Kyrosa He
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COBIAJAIOT C KOJIBLIEBBIMUA CEUYEHHUSAMH, a CTOPOHBI 00pa3yloT MPOCTPAHCTBEHHYIO (HEIUIOCKYIO)
KPHUBYIO U COOTBETCTBYIOLIYIO (pOpMY IUIaHA B BHJE MPABUIBLHOIO MHOTOYTOJBHHUKA (PUCYHOK

B.2).

B AT ARy
5445 AATAYAY Ly A\
XL AA'A"Y"LQ’A&}‘{'

AW,
AP:SAvAQ‘Q\
AZRIREN
ADCABKLISON
AP lvavaY,
O ATATL Y §
DA A S S
) v,vg’(“h\gnv #
SRR
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a — peOpHCTO-KOJbIIEBasT; O — PeOPUCTO-KOJIBLIEBAs CO CBA3AMU (ceTuarblil Kymou LBeanepa);
6 — cxema «poMb»; e — cxema KaiiBurra; 0 — 3Be3a4aras CHCTEMa; € — re0Je3MUeCKHA KyTOoJl

Pucynok B.1 — BapuaHTbl KOHCTPYKTHBHBIX CXeM MeTAJUINYECKUX KYII0JIOB

Pucynok B.2 — Kynou ¢ ¢popmoii ni1ana B Bujie NIPaBUJIbHOI0 MHOTOYT0JIbHUKA

B.10 T'eome3mueckue Kyrmona CTPOST Ha OCHOBE MHOTOTPaHHUKA (T€OMETPHUYECKOE
TE€JO0, OTPAHUYEHHOE CO BCEX CTOPOH IIJIOCKUMHM MHOTOYTOJbHUKAMHM — TpaHsAMH) B BUAC
uKocadpa (IBaaaTh paBHOCTOPOHHUX TPEYTOJIbHBIX Tpaneil (pucyHok B.3, a)) unu monekasapa
(IBeHaALATh MATHYTOJBHBIX TpaHei (pucyHok B.3, 6)).
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Pucynok B.3 — MHOTroOrpaHHUKH

B.11 IlepBuunyto pa3OuBKY CETH ClEAyeT MPOBOAMTH IO T'EOAE3UUYECKUM JIMHHSAM,
NPOBEJCHHBIM Yepe3 BEpLIMHBI BIMCAHHBIX MHOTOTPAaHHHMKOB. PeKOMEHIyeTcs HCIOJIb30BaTh
NEPBbIA TUIT MHOTOTPAHHUKA, TaK KaK BTOPOH — MPUBOJUT K YPE3MEPHOM JUTMHE CTEPKHEBBIX
JJIEMEHTOB.

B.12 IIpu npoeunpoBanuu UKocasdapa Ha cepy, ceThb Kynona odopaszyet 20 npaBUIbHBIX
PaBHOCTOPOHHHX C(HEPUYECKUX TPEYTOJIbHHUKOB (PUCYHOK B.4, @), KaX/1plii U3 KOTOPBIX MOXKET
ObITb pacuieHEeH Ha OoJjiee MEIKHE TPEYroAbHUKH, [els IIO0IOJaM CTOPOHBI KaKIOTo
TpeyronbHuKa, GopmMupys 15 OKpyKHOCTEW paBHBIX TUAMETPOB, PErYJISPHO PACIOIOKEHHBIX Ha
noBepxHocTu chepsl (pucyHok B.4, 6).

B.13 I'panu OCHOBHOTO TPEYroJbHHUKA PA3AeisIoT Ha MONyIH (prcyHOK B.4, ), uncio
KOTOPBIX 3aBHCHT OT Pa3MEpOB KYIOJa, €ro MPOJIeTa U OrpakJarolieil KOHCTPYKIUHU TTOKPBITHSL.
UneHneHnne cgepryeckoil MOBEpXHOCTH CJIEAyeT Ha3HAdaTh C Y4YETOM JUIMHBI CTEPIKHEBBIX
AIIEMEHTOB, ONITUMHU3UPYEMOH 110 MPOYHOCTH, IKOHOMUYHOCTH, TPYIOEMKOCTH W3TOTOBIICHUS U
MOHTaXKa, IOCJIE Yero KPUBOJIHMHEHHBIC MPOCKIHMU pedep 3aMEHSIOT NPSMBIMH CTEPKHSIMHU.
KoHeuHble TPEYTONBHUKH HE SIBIISIOTCS PABHOCTOPOHHUMH.

..

4

a, O — IpaBUIIbHBIE PABHOCTOPOHHUE C(hepHUECKIE TPEYTrOIbHUKY;
6 — BapUaHThI YaCTOTHI (ITOBTOPSEMOCTH ) pa3OneHus TueeK

Pucynox B.4 — Cetb reoie3u4eckoro Kynoja
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B.14 B 3aBucuMocTH OT 4ieHEHHS CHEPUUCCKUX TPEYTOJIHLHUKOB HA MEJKHE SYCHKH
MOTYT OBITh IIOJyYEHBI TPEYrojbHbIC, KBaJgpaTHbIC, NSATHYTOJIbHBIC, UIECTUYTOJbHBIE U
pPOMOMYECKHE CETKH, B KOTOPHIX OOJIBIIMHCTBO CTEPKHEH MMEIOT PaBHbIE JAJIUHBI, a OCTAJIbHBIE
CTEP’)KHM HE3HAYUTENIbHO OTIMYAIOTCS IO JJIMHE APYr OT Apyra. [[is ABYXCIOMHBIX KYIIOJIOB
BO3MO>KHBI PELICHHMS, KOIZla Hapy>KHasl CETKa TPEYrojbHasi, a BHYTPEHHS — [IECTUYTOJIbHAs.

B.15 Pacuer reoMerpuueckux IapaMETpPOB BCEX PACCMOTPEHHBIX CXEM CIEAYET
BBINOJIHAThH YUCIIEHHBIMU METOJJaMH BBy OOJIBIIOT0 00bEMa BEIUMCIICHUI.

[lepBuynas pa3OuBKa Takoil cUCTeMbl — MepuAHOHaNbHas. Ha cdepuueckuit cermeHT
HAHOCAT CETh MEpUANAHOB. KaX bl MIOJIyYEHHBIN YYaCTOK CIEAYET IEIUTh YETHIPEX YT OJIbHBIMU
sYeKaMi TakuM 00pa3oM, 4TOObI JBa NMPOTHUBOMOJIOXKHBIX y37a SUCHKM pacrojiaraluch Ha
OJIHOM MEpHUIMAaHe, a 1Ba JPYTUX — Ha OJTHOW NapaJljIeiIu.

105



CII 494.1325800.2020
bubauorpadgus
[1] CI153-101-98 MW sroroBieHne W KOHTPOJIb KadyeCcTBa CTAJbHBIX
CTPOMUTEIBHBIX KOHCTPYKITUH
[2] CIT 31-114-2004 IIpaBuia MpOSKTUPOBAHUS JKUJIBIX U OOIIECTBEHHBIX

3IaHUM UL CTPOUTEIBLCTBA B CEUCMUYECKUX PaliOHAX
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