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cBO[ NPABUN

KOHCTPYKLUU KAPKACHbIE XXENE3OBEETOHHbLIE CEOPHBLIE MHOIO3TAXHbIX 30AHUN
MpaBuna npoekTupoBaHusA

Prefabricated reinforced concrete frame constructions multi-storey buildings. Rules of design
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Mpeancnosue
CBeaeHunsa o cBoae npaBui

1 UCNONHUTENb - AxumoHepHoe obuwectBo "LieHTpanbHbIi Hay4YHO-UCCNEeQoBaTENbCKUN U
NMPOEKTHO-3KCNEPUMEHTarbHbIN WHCTUTYT NPOMBbILLIIEHHbIX 30aHuN " coopyxeHumn" (AO
"UHWNIMpom3gaHnin")

2 BHECEH TexHuuyeckum komuTeToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 TMOOAIrOTOBJIEH «k yTtBepxaeHuo [enapTaMeHTOM rpadoCTPOUTENbHON AesATeNbHOCTU U
apxutektypbl MUWHWCTEpPCTBA CTPOMTENBCTBA W KUIULLHO-KOMMYHAIbHOMO  X03sicTBa  Poccuinckon
®epepaumun (Muxctpon Poccun)

4 YTBEPXOEH npukazom MuHuctepctBa CTpoUTENbCTBA U XUMULLHO-KOMMYHAarNbHOMO X035MCTBa
Poccuiickon ®egepauum ot 13 gekabpsa 2017 r. N 1661/np v BBeaeH B gencraune ¢ 14 nonst 2018 r.

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHgapT)

6 BBEJJEH BINEPBbLIE

B cnyyae nepecmompa (3aMeHbl) Unu OmMMeEHbl Hacmosiwezao ceoda npasusi coomeemcmeyroujee
ysedomneHue bydem onybniukogaHo 8 ycmaHoerneHHoM ropsdke. Coomeemcmeyrowas UHgbopmayus,
ysedomiieHUe U meKcmbl pa3Melaromest makxe 8 UHGhopMayuoHHOU cucmeme oble20 nonb308aHust - Ha
oguyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BBepeHue
HacTtosiwun ceog npaeun paspaboTtaH B cooTBeTCTBMU ¢ PeaeparnbHbiM 3akoHoM oT 30 gekabps 2009
r. N 384-93 "TexHn4yeckuii pernaMeHT o 6€30MacHOCTU 34aHu U coopyxeHnin" n egepanbHbIM 3aKOHOM OT
27 pekabpsi 2002 r. N 184-®3 "O TexHW4YecKOM perynupoBaHuMu” U cogepXuTt TpeboBaHUs No pacyeTy u
KOHCTPYMPOBAHMWIO HECYLLIMX KOHCTPYKLNA KAPKACHbIX XXene300eTOHHbIX COOPHbLIX MHOFO3TaXHbIX 34aHUNA.

Ceog npaBun paspabotaH aBTopckum konnektusom AO "LUHWWIMpomsganHuin" (o-p TexH. Hayk
B.B.[paHes, O-p TexH. Hayk O.H.Kodwbiw, AO-p TexH. Hayk H.H.TpekuH, kaHZ. TexH. Hayk H.[.Kenacbes,

nHxeHepbl [i K Huxkumur], M.A. Tepexos).

1 O6nacTb NnpuMeHeHus

1.1 Hactoawmin cBog npaBun pacnpocTpaHAeTCd Ha MNPOEKTUPOBaHME KapKacHbIX OGanoyHbIX
KOHCTPYKTMBHbBIX CUCTEM, BbINOMHEHHbLIX U3 COOPHOro xenesobeTtoHa, SMeMeHTbl KOTOPbIX COeAWHEHbI B
NPOCTPAHCTBEHHYIO CUCTEMY C MOMOLLbIO KECTKMX (OrpaHU4eHHO NOoAATNUBbLIX) MMM LUAPHUPHBIX Y3r0B U
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OMOHOMWYUBAHMA  LUBOB  MeXOy MOBEPXHOCTAMU  CTbiKyeMblX COOpPHbIX 3MeMeHTOB And  BCex
npupoaHo-knumaTudecknx 3oH Poccuiickon ®depepaunn, Kpome MnoLlagok CencMuyHocTbio 7 u Bonee
©annoB 1 30H BEYHOW Mep3MoThl.

1.2 Csog npaBun ycTaHaBnuBaeT TpebOBaHWS K pacyeTy U KOHCTPYMPOBAHMIO KeNne300eTOHHbIX
KOHCTPYKUMI U3 TSHXKENOro, Meriko3epHUCTOro M Nerkoro KOHCTPYKUMOHHOrO 6eTOHOB, ANst 30aHWA BbICOTOWN
He Bonee 75 m.

1.3 CBoAg mnpaBun He pacnpoCcTpaHSAEeTCs Ha KOHCTPYKUUW TEXHUYECKU CROXHbIX, YHUKamNbHbIX
MHOMO3TaXHbIX 30aHUA 1 34aHMIN ¢ 0COB0 OnacHbIM NPON3BOLACTBOM.

2 HopmaTtuBHbIe CCbIJIKU

B HacTosiwem ceoge npasun ncnofib3oBaHbl HOPMaTUBHbIE CCbINTKM Ha cneayrwmne JOKYMEHTbI:

FOCT 12.1.012-2004 Cuctema cTtaHgaptoB 6esonacHocTu Tpyda. BubpaumoHHas 6Ge3onacHOCTb.
O6wume TpeboBaHus

FTOCT 5781-82 Cranb ropsiyekaTaHass [Onsi apMUPOBaHUSI  Kene3obeTOHHbIX  KOHCTPYKLUMA.
TexHu4eckme ycrnoBus

FOCT 6727-80 [lpoBonoka w3 HW3KOYrNEPOAMCTOW CTanu XOMNOAHOTAHYTas ANd apMupoBaHus
XKene306eTOHHbIX KOHCTPYKUNIA. TeXHUYEeCKue ycroBums

FOCT 7348-81 [lposBonoka w3 yrnepogucton CcTanu pAng apMuMpoBaHWs npeaBapUTenbHO
HanpPSXXeHHbIX XXene300€TOHHbLIX KOHCTPYKUMIN. TeXHUYECKNe yCrnoBus

FOCT 8829-94 WN3penusi cTpouTenbHble Xerne3obeToHHble U BEeTOHHbIE 3aBOACKOrO M3roTOBIEHMS.
MeToabl ucnbiTaHWU HarpyxeHneMm. [paBuna OLeHKN NPOYHOCTH, XKECTKOCTU N TPELLNHOCTONKOCTH

FOCT 10884-94 Crtanb apmaTtypHasi TepMOMEXaHMYECKM YMNPOYHEHHasi AOns Kene3obeTOHHbIX
KOHCTPYKUMI. TeXHN4ecKne ycnoBus

FOCT 10922-2012 ApmaTypHble M 3aknagHble U3Oenusa, UX CBapHble, BA3aHble MexaHW4yeckue
coeavHeHus ans xene3obeToHHbIX KOHCTPYKLUnn. ObLne TeEXHUYECKNe yCroBus

FOCT 11024-2012 lNaHenu CTEHOBble HapyXHble GETOHHble W Xene3obeTOHHble ANs XUMbIX |
obuecTBeHHbIX 3gaHnn. ObLume TexHUYeckme ycroBms

FOCT 13015-2012 U3penus 6eToHHbIE 1 XXene3o0eToHHble Ans cTpouTenbcTea. ObLne TEXHNYECKue
TpeboBaHus. [NpaBuna NpUemMkn, MapkMpoBKU, TPAHCNIOPTUPOBAHNS U XpaHEeHUS!

FOCT 13840-68 KaHaTbl cTanbHble apmaTypHble 1X7. TexHnyeckue ycrnoBus
FOCT 18979-2014 KonoHHbI xene3obeToHHbIe ANt MHOTO3TaXHbIX 34aHUA. TexHMYeckme ycrnosums
FOCT 18980-2015 Purenu xene3obeTOHHbIE AN MHOTO3TaXHbIX 34aHUA. TEXHUYECKME YCIOBUS

FOCT 21506-2013 MNnuTbl nepekpbiTUA xenes3obeToHHble pebpuctbie BoicoTor 300 MM ANd 34aHun u
COOpPYXeHUIN. TexHu4eckme ycnosus

FOCT 23009-2016 KoHcTpykumn n mn3genus 6eToHHble U Kene3obeTOHHble COOpHLIE. YCMOBHbIE
0603HaveHns (Mapkm)

FOCT 25820-2014 BeToHbI nerkve. TexHn4eckme ycnosus
FOCT 26633-2015 BeToHbI TAXenble U MernKo3epHUCTbIE. TEeXHUYECKME YCIOBUSA

FOCT 27215-2013 [MnuTbl nepekpbiTUA Xene3obeToHHble pebpuctble BbicoToM 400 MM Ans
NPOMBILLIIEHHbIX 34aHUA U COOPYXEHU. TeXHN4Yeckmne ycnoBus

FOCT 27751-2014 HapeXHOCTb CTPOUTENBbHBIX KOHCTPYKLMI 1 OCHOBaHUN. OCHOBHbIE MOSNOXEHWS



FOCT 28042-2013 lMnuTbl NOKPLITUN Xene3obeToHHble ANA 30aHUA U COOPYXEHUN. TexHuyeckme
ycnosus

FOCT 28984-2011 MoaynbHasi koopanHauusi pasmepoB B cTpouTenbcTBe. OCHOBHbIE MOSIOXKEHMS

FOCT 31310-2005 [laHenu CTeHOBble TPEXCIOWHbIE Kene3obeToHHble C 3 EeKTUBHBbIM
yrennutenem. O6Lme TEXHNYECKME YCOBUS

FOCT 32488-2013 lNaHenu cTeHOBblE HapYXHbIe Xene3obeToHHble U3 kKepaM3MTOBEeTOHa NS XKUMbIX
1 0BLEeCTBEHHbIX 30aHUN. TexHu4eckne ycrnosus

FOCT 32499-2013 MNnuTbl NepekpbITUA Xene3obeToHHbIE MHOTOMYCTOTHbIE ANd 34aHUA NPponeToM Ao
9 M cTeHaoBoro hopmoBaHud. TexHU4ecke ycnosusi

FOCT P 52085-2003 Onany6ka. ObLime TexHu4eckune ycrnosms

FOCT P 52544-2006 lNMpokaT apMaTypHLIN cBapMBaeMbIin nepuogudeckoro npoduns knaccoe A500C
n B500C ans apMunpoBaHus xene3o0eTOHHbIX KOHCTPYKLMIA

CI 14.13330.2014 "CHuIT 1l-7-81* CTponTenbCTBO B CENCMUYECKMX panoHax" (c nameHeHnem N 1)

CI 15.13330.2012 "CHwul1 11-22-81* KameHHble n apMOKaMeHHble KOHCTPYKUMKU" (C nameHeHmsammn N 1,
N 2)

CIM 16.13330.2017 "CHwuIT 11-23-81* CtanbHble KOHCTPYyKLMKN"

CI120.13330.2016 "CHwuI1 2.01.07-85* Harpysku n Bo3aeicteus”
CIM122.13330.2016 "CHwuI1 2.02.01-83* OcHOBaHWs 3a4aHust U COOPY>KEHUIR"

CIM 24.13330.2011 "CHwuI1 2.02.03-85 CBawHble doyHaameHTbl" (C nameHeHnem N 1)

Crn  27.13330.2017 "CHull 2.03.04-84 bBeToHHble 1 ene300eTOHHbIE  KOHCTPYKLMMW,
npeaHasHadeHHble Ans paboThl B yCNOBMAX BO3AENCTBMS NOBLILLEHHbIX U BbICOKMX TeMnepaTyp”

CI 28.13330.2017 "CHwuI1 2.03.11-85 3awmTa cTpoMTeNbHbIX KOHCTPYKLUIA OT Koppo3nmn"

CIM 44.13330.2011 "CHwuI1 2.09.04-87 AgMUHMUCTpaTUBHbIE U BbiTOBLIE 3aaHUS" (C nameHeHnem N 1)
CIN 54.13330.2016 "CHwuIT 31-01-2003 3gaHus Xunnble MHOroKBapTUPHbIE"

CI156.13330.2011 "CHwuI1 31-03-2001 lNpousBoacTBeHHbIe 3aaHusa" (C nameHeHnem N 1)

ClN 63.13330.2012 "CHull 52-01-2003 BeToOHHble M Xene3obeTOHHble KOHCTPYKUMKU. OCHOBHble
nonoxeHns" (¢ nameHennamm N 1, N 2, N 3)

CI 70.13330.2012 "CHwl1 3.03.01-87 Hecywue n orpaxgatoime KOHCTpyKuun" (¢ nameHeHmsammn N 1,
N 3)

CIn 118.13330.2012 "CHuIT 31-06-2009 Ob6LiecTBEHHbIE 30aHKA U COOPYXeHUA" (C uameHeHuamu N
1, N 2)

MpumeyaHue - Mpu Nonb3oBaHUM HACTOSILLMM CBOAOM MpaBui LiernecoobpasHo NpoBepuTb AencTeue
CCbINTOYHbIX JOKYMEHTOB B MHOPMAaLMOHHON cucTeMe OOLLEero nonb3oBaHWst - Ha oduUManbHOM canTe
denepanbHOro opraHa WCMOMHUTENbHOW BRacTu B cdepe cTaHaapTusauum B ceTn MHTepHeT wunu no
eXerogHomy WHGPOPMaUMOHHOMY YkasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIA onybnukoBaH no
COCTOSIHUIO Ha 1 AHBapsa Tekyllero roga, U no BbiNyCcKkaM €XeMeCSAYHOro MHMOpPMaLMOHHOrO yKasaTtens
"HauunoHaneHble cTaHgapThl" 3a Tekywuin rod. Ecnu 3ameHeH CCbINOYHbIM JOKYMEHT, Ha KOTOpbI AdaHa
HeJaTMpPOBaHHas CCblflka, TO PEKOMEHOYyeTCA MCMNOoSib30BaTh AEWUCTBYHOLLYIO BEPCUID 3TOro0 AOKYMEHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEHUN. Ecnn 3aMeHeH CCbINOYHbIA JOKYMEHT, Ha KOTOPbLIN
JaHa JaTupoBaHHas CCbiflka, TO PEKOMEeHOYeTCs MCMoSib3oBaTb BEPCUMI0 3TOM0 AOKYMEHTa C YKa3aHHbIM
BbiLLE rOA0M yTBEpXAeHUs (NpuHATUA). Ecnu nocne yTeepxaeHUsa HacTosLWero ceoa npasui B CCbINOYHbIN
JOKYMEHT, Ha KOTOpbIV JaHa AaTMpOBaHHAas CCbifika, BHECEHO M3MEHEeHUe, 3aTparmeatoLLee NosoKeHue, Ha
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KOTOpPOE [laHa CCbifika, TO 3TO MOOXKEHNe peKoMeHOyeTCs NPUMeHaTb 6e3 yyeTa JaHHOro n3ameHeHus. Ecnu
CCbIMOYHbIA OOKYMEHT OTMeHeH 6e3 3amMeHbl, TO MOMOXeHWe, B KOTOPOM [aHa Ccbilka Ha Hero,
pekomeHOyeTcs NPUMEHATb B YacTu, He 3aTparvBatoLLen aTy ccbinky. CBedeHns o AeUCTBUM CBOAOB NpaBun
LenecoobpasHo npoeepuTb B PegeparnibHOM MHDOPMALMOHHOM (DOHAE CTaHa4apTOB.

3 TepMuHbI 1 onpepeneHus
B HacTodwem cBoge npaBun  MpUMMEHEHbl  crniedylolwme TEepMUHbl € COOTBETCTBYHOLLMMMU
onpeaeneHnsaMu:

3.1 pnadparma xectkoctu: [1NOCKMIA BepTUKAmNbHbIA HECYLLMA 3MEeMEHT KOHCOMbHOro Tuna,
npeaHasHadeHHbIn aAng  obecnevyeHnst NPOCTPAHCTBEHHOMW KECTKOCTW 30aHuA  nyTeM  BOCMPUATUSA
rOpM3oHTarnbHbIX Harpy3ok 1 nepegayn ycunuim Ha dyHOaMeHT.

3.2 guck nepekpbITUA: [1NOCKMN COCTaBHOW HECYLUMA SMEMEHT OKOHTYPEHHbIN MNMaHOM 34aHus,
COCTOSILUMIA M3 purenem M OonepTbiX Ha HUX MNNUT MEePeKkpbiTUS, NpeaHasHa4YeHHbId Onsi BOCHpUATUS
BEPTMKaNbHbLIX HArpy30K 1 nepegayvn Ux Ha KOMOHHbI Kapkaca, ropuM3oHTarbHbIX Harpy3oK Ans nepegaym ux
anacdparmMam  XKecTKoCTM M oDObeanHEHUs] BCEX BepPTMKANbHbLIX HECYLIMX 3MEMEHTOB B €OWHYH0
NPOCTPaHCTBEHHYHO CUCTEMY.

3.3 rabaputHaa cxema: [pacuyeckn wusobpaxaemble napameTpbl OOGBEMHO-MAAHMPOBOYHOIO
peLleHns 34aHus.

3.4 KoHcTpyKkTMBHasi cuctema: COBOKYMHOCTb B3aMMOCBS3aHHbLIX HECYLUMX KOHCTPYKTUBHbIX
3NeMeHTOB 34aHus, obecnedmBaloLLmnX ero NPOYHOCTb N YCTOMYNBOCTb.

3.5 KOHCTPYKTMBHasaA cxema: Cxema B3a/MOAENCTBUS HECYLIMX INIEMEHTOB  34aHus,
obecneuymBatoLLlas TpebyeMoe pacrnpeeneHne yCunuii B HUX Ans onpeaeneHust ux Hecyllemn cnocoGHOCTY.

3.6 ocHOBaHMe cOOpyXeHusi: YacTb MaccuBa TpyHTa, HENOCPEACTBEHHO BOCMpPUHUMAalOLLas
HarpysKky OT COOPYXXEHMUSI.

3.7 npogonbHaa (nonepe4yHasl) pama: [NNOCKMIA 3aNEeMEHT Kapkaca 34aHusi, COCTOALLMN U3 KOJTOHH,
3NEMEHTOB XECTKOCTU U FTOPU3OHTAsbHbIX pUrernen, NpUMeHsIEMbIN ANs ONMCaHUs KOHCTPYKTUBHOW CXEMbI
3[4aHu1s U BbINONIHEHUST NPUBIIMKEHHBIX Pac4eToB.

3.8 pacuyeTHasa cxema (Moaenb): Moaenb KOHCTPYKTUBHOW CUCTEMBI, C YKa3aHUEM reoOMeTPUYHECKUX
N n3nYeckMx napamMeTpoB, XapakTepa B3aMMOOEWCTBUS MexXJy ee 3rieMeHTaMu U MnpuMeHsemas ang
NPOBEAEHUSI PACHETOB C LIeNbl NOMyYeHUs 3HAa4YEHUI BHYTPEHHNUX YCUnuin n aecopmanmi.

3.9 purenb: JIMHENHbLIN HECYLLMN CTPOMUTENbHbLIA 3NEeMEHT, PacnofOXeHHbIA FOPU3OHTANbHO WU
HaKMOHHO, COEAMHSIOLWNA BepTUKanbHble 3MIEMEHTbI M CRyXXaLUMA OMOpon ANA NAUT MNEepPeKpbITUs U
MOKPbITUSA.

3.10 cBaseBas naHenb: KOHCTPyKLMA, cOCTOAWAA M3 ABYX KOMOHH, COEANHEHHbIX MeTann4yeckumm
(TpeyronbHbIMUK, NOPTaNbHLIMU U KPECTOBLIMW) CBA3SAMM, NpeAHa3HayYeHHas Ansg BOCNpUATUS U nepeaayn
Ha (PyHOAMEHT ropu3oHTanNbHON Harpysku.

3.11 TemnepaTypHbin (OecopMauUMOHHbIN) wWoB: LLoB pasgensiowmnin Hecylwme KOHCTPYKUUN
3[aHusi Ha BOKM 1 UCKIoYaloLWUA Nepeaayy Ha coceHuii 6ok TeMNepaTypHbIX, BMAXXHOCTHbIX, CUITOBbIX U1
BbIHYXAEeHHbIX AedopMaLmi.

3.12 appo XecTKoCcTu: BepTukanbHasi KOHCTPYKUUS, BbIMNONIHEHHAA B BuAE NECTHUYHOW KIETKW,
NMATOBOM LWIAxXTbl WX BEPTMKANbHOIO KOMMYHWKAUMOHHOTO KaHana W3 KUpnvMya, MOHOJSIUTHOIO WK
cbopHoro >xenesobeToHa, obnagawLwias MPOCTPAHCTBEHHOW YECTKOCTbIO W COBMECTHO C  JAMCKOM
nepekpbITUS NoBbiLWaLWwas (odbecneunsatoas) yCTON4MBOCTb 34aHMS.

4 O6wme NoONoXeHus

4.1 OCHOBHblE MOMOXEHUSI MO MPOEKTUPOBAHUIO XUIbIX MHOTFOKBApPTUPHBLIX 34aHWIA, B TOM 4ucCne
TpeboBaHus noxapHowm 6e3onacHocTu, cnegyeT npuHMMmaTth B cooTBeTcTBUM ¢ Cl 54.13330, 06LeCcTBEHHbIX
34aHuMn 1 coopyxeHun - B cootsetctBum ¢ CI 118.13330, 3gaHuin M COOPYXEHUMN MPOM3BOACTBEHHOIO
HasHayeHus - B cooTtBeTcTBUMM ¢ CI1 56.13330, agMuHMCTpaTUBHbIX N GbITOBLIX - B cooTBeTCcTBUM C CI1
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44.13330.

4.2 [Ina MHOroaTaxHbIX KapKacHbIX 34aHuUn cnefyeT yctaHaBnmeaTb knacc (KC-2, KC-3) n ypoBeHb
OTBETCTBEHHOCTM B cooTBeTCcTBUM ¢ [OCT 27751 un [1].

4.3 O0BbEMHO-NNAHNPOBOYHLIMU U KOHCTPYKTUBHBIMU PELUEHUSMU 30aHUIN JOIMKHbI BbITb NCKIOYEHbI
BO3MOXXHOCTM MOSMYYEHUS TPaBM NMpPU HaAXOXAEHUN B HUX NOAEN B NpoLecce NMpoXuMBaHus, NepeaBuxeHuns,
paboTbl, NONb30BaHUSA NEPEABMKHBIMU YCTPONCTBAMMU, TEXHOMOIMYECKMM U UHXEHEPHLIM 000pyaOBaHMEM,
a TaKKe CHWKEHUS AMHAMUYECKMX BO3AEWCTBMA Ha CTPOUTENbHbIE KOHCTPYKLWUW, TEXHOMorndeckne
npoueccbl U paboTaLumx, Bbi3bIBaEMbIX BUOPOAKTUBHLIM 0BOpPYAOBaHUMEM UMW BHELUHUMW UCTOYHMKaAMM
KoneodaHun.

4.4 KoHctpykumm ans 3gaHun knaccos KC-3 n KC-2, B KOoTOpbIX B npeaenax TemnepaTtypHoro 6roka
MoryT HaxoauTbes 6onee 100 YyenoBek, 4OMKHbI 0BnagaTe TpebyemMon HaaeXHOCTbIO U AONTOBEYHOCTLIO, a
TakKe yCTOMYMBOCTBIO K Mporpeccupyowemy obpyLLeHuio.

4.5 OnpegeneHve ycunun v gedopmaumii B COOPHBIX Kene3obeTOHHbIX KOHCTPYKUMAX crnegyet
Npou3BOAUTL Ha OCHOBE pacYeTHbIX CxeM (Mogernen), Hambonee GNU3KO COOTBETCTBYIOLLMX pearibHOMY
dmsmyeckomy xapaktepy paboTbl KOHCTPYKUMA W MaTepuanoB B paccMaTtpuBaeMoM MpenesibHoM
cocTosiHuK, yuntbiBasa 5.1.2 CIM 63.13330.2012.

4.6 lMpun pacyeTax COOPHLIX >Xene30b6eTOHHbIX KOHCTPYKLUMI MO NpeaernbHbiM COCTOAHMAM criegyeT
paccmaTpuBaTtb pa3nuyHble pacyeTHble cuTyauum B cooTBeTcTBum ¢ TOCT 27751, B TOM uncne cragum
N3roTOBMEHNs, TPAHCNOPTMPOBAaHWS, BO3BEAEHUS, SKCNyaTaumm, aBapuiHbie CUTyaumm n noxap.

4.7 CHopHble xene3obeToHHbIe KOHCTPYKLUMKU O0ImKHbI cooTBeTcTBoBaTh Cll 63.13330, CI1 70.13330,
FOCT 13015 u gpyrmm HopMaTUBHbIM AokymeHTam (H[).

5 KOHCprKTMBHbIe peweHnAa MHOro3TaXHbIX KapPKaCHbIX 34aHUN

5.1 Cuctema yHudmkaumm rabapmtHbIX cxem
5.1.1 ®opmupoBaHue rabaputHOM CXeMbl KapKacHOW KOHCTPYKTMBHON CUCTEMbl PEeKOMeHOyeTCH
HauYMHaTb C NPUBA3KN HECYLLIMX BEPTUKaNbHBIX KOHCTPYKLUNIA K KOOPAMHALMOHHBIM OCSIM.

5.1.2 OcHoOBHblE pa3mepbl 34aHUI B NraHe - kak obwue, Tak 1 OTAENbHbIX S4eeK - cnegyeTt U3MepsiTb
Mexay KoopAuHaUWOHHbIMK ocsamMu. CucTema nepecekalrolmxcss ocel 34aHuni B nraHe obpasyeT ceTky
KOOPAMHALMOHHBIX OCEMN.

5.1.3 KoopavHauWOHHbIE U KOHCTPYKTUBHbIE pa3Mepbl 3IEMEHTOB Kapkaca criegyeT HasHadaTb B
cootBeTcTBUM ¢ pasgernom 6 NOCT 28984-2011, a npMBA3KY K KOOPAMHATHBIM OCAM - B COOTBETCTBUM C
pasgenom 7 FTOCT 28984-2011 n HacTosALWMM CBOAOM MpaBun.

5.1.4 TlpuBs3Ka KOHCTPYKUMWA K KOOPAMHAUMOHHBIM OCAM 3[4aHUS Moka3aHa Ha pucyHke 5.1 Ha
npumMepe Kapkaca C CeTKON KOMOHH 6x6 M 1 pazmepamu konoHH 400x400.
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PucyHok 5.1 - MNpuBaska KOHCTPYKUMIA K KOOPANHALWNOHHBLIM OCAM 34aHNS

515 B KapKaCHbIX 30aHuUAX OCU  KOJIOHH BHYTPEHHUX pAgoB  crnengyetr  coBmewatb C
KoopAMHALUNOHHbIMKA OCAMU (OCGBaH ﬂpI/IBFl3Ka). B TOpuUEBbLIX pAdax KOJIOHH 340aHUN BO3MOXHbI [Ba
BapnaHTa NpmnBA3KN: oceBad Uin co cMeLleHnemM OCU KOJTOHHbI BHYTPb 34aHNN.

5.1.6 Onsa choopMrMpoBaHUst orpaxkgeHuii B yrnax 3gaHuii crieqyeT NpUMEHSATL CTEHOBOW YrnoBow 6ok
UNWU YONVHEHHbIE NaHenMu.

5.1.7 B MecTax pacrnonoxeHus TemrnepaTypHbIX LUBOB crefyeT yCTaHasnvBaTb MapHble KOMOHHbI C
BEPTUKaNbHbIM  paspe3aHMeM MPUMbIKAIOWMX HECYWUX W orpaxgarowmnx KOHCTpykuun. CHapyxwu
NMPOMEXYTOK MeXAy KONOHHaMuM B TeMnepaTypHOM LIBE CredyeT 3akpbiBaTb C MOMOLLbI YOSIMHEHHbIX
naHenen unu naHenen-sctaBsok. ONTMManbHbBIM CYATAETCH pPeLleHne, NPY KOTOPOM KOMOHHbI CMELLeHbl Ha
500 mm oT pasbusouvHOM ocu. [onyckaeTcs yCTPOMCTBO TeEMMepaTypHOro LiBa Ha OOHOW KOMOHHE C
NPUMEHEHMEM CKOMNb3ALWLMUX NPOKNAAoK.
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5.1.8 Npun NPOEKTMPOBAHUM KOHCTPYKLMIA MACCOBOrO NPUMEHEHUSI pEeKOMEHAYeTCA NPUMEHSTb Luaru
KONOHH 3; 6; 7,2; 9 n 12 M, a BbICOTbI aTaxen npuHumartb 3,3; 3,6; 4,2; 4,8 n 6,0 M nnn nx coveTaHus.

5.2 Knaccudmkauma KOHCTPYKTUBHbIX CXeM 34aHUN
5.2.1 To cnocoby BOCNPUATUS TOPU3OHTANbHbLIX YCUITMIA Kapkacbl OENAT Ha TPU KOHCTPYKTUBHbIE
cxeMmbl (Tabnuua 5.1), B HAUMEHOBaHMSAX KOTOPbIX COAEpPXaTCs OBE MX OCHOBHbIE XapakKTEPUCTMKWU - TuUM
Y3MOB COMPSHKEHMS TFOPU3OHTanbHbIX W BeEPTUKamNbHbIX 3MEMEHTOB Kapkaca M cnocob BocnpuaTws
rOPU30OHTarbHbIX YCUMUIA:
- CBA3€EBbIE;
- paMHO-CBSI3EBbIE;

- paMHbI€e.

B tabnuue 5.2 npueeaeHbl nNpuMepbl PacnoJyioXXeHNA 3N1EMEHTOB XXEeCTKOCTU B niiaHe 3aHuna U unx
KOHCTPYKTUBHbIE pELUEHNA.

Tabnuua 5.1 - PacyeTHble cxembl BepTMKanbHbIX pam KapkacHO-6amnoyHbIX (pUrenbHbIX) 30aHnn

Tunbl pambl Cxembl kapkacoB
Ces3seBble PamHo-cBs3eBbIe PamHble
[NonepeyHble 3
Y
MpoaonbHbIe

O6o3HayeHus: 1 - KOMOHHA; 2 - NepeKpbITME; 3 - LUAapPHUPHBINA y3en; 4 - )XeCTKUI y3en.

Tabnuua 5.2 - PacnonoxeHne aneMeHTOB XEeCTKOCTU B NNaHe 34aHns U UX KOHCTPYKTUBHbBIE peLLEHNS

MeTannunyeckne caasun [radparmbl KeCcTKoCTU Aapa XecTkocTu
¢ . . 3
T : I
L - ?m e i e s e y g+
2/ 2./
\ _ h \
\3 4 \5




e P

5
Tpevronsseie MNopTamHee KpacToBre 1
o S - — 4
3 j 3 3
3 e
|%
& PAS 2

O6o3HayeHuns: 1 - KONOHHA; 2 - purenb NepekpbITUS; 3 - MeTannuyeckas cBa3sb (CBA3eBas naHens); 4 - anadparma
XKECTKOCTU; 5 - 44pO XKECTKOCTN.

5.2.2 B kapkacHbIX (purenbHbIX) 34aHUSX yCUNUS OT BepTUKanbHbIX Harpy3oK 1 BO3AENCTBUIM criegyeT
BOCNPMHMMATb NAMTaMMN NEPEKPBLITUI U NOKPLITUI, a 3aTeM Yyepes purenu (b6anku) nepegaBatb HA KOMOHHbI.
[opu3oHTanbHble Harpys3km M BO3AencTBUS (BETPOBble, TemnepaTypHble, CUNOBbIE) criedyeT nepeaaBatb
Yepes XKeCTKMN AUCK MepeKkpbITUA Ha pambl UM BepTUKanbHble 3N1EMEHTbI XXECTKOCTM (CBA3eBble MaHenw,
avadparmbl 1 gapa xecTkocTn), obecneumBarone yCTONYMBOCTb 34aHUSA B MONEPEYHOM W MPOAOSIbHOM

HanpasJieHUAX.

5.3 CBszeBble KapKachbl

5.3.1 B cBsiI3eBOM Kapkace npegycMOTPEHO MakCMMarnbHOe pasferieHne HecCylMX 3MeMeHTOB Mo
Ha3Ha4YeHNio 1 MUHMMANbHOE MX B3aUMOBNUsHWE. BepTukanbHble Hecyllne 3NeMEHTbl KOMOHHbI Kapkaca
crnegyeT conpsratb C 3NIEMEHTaMU NEePEKPLITUS - pUrensmMu 1 NAMTaMu, yCroBHO LIApHUPHO (PUCYHOK 5.2).

5.3.2 YctonumBoCcTb Kapkaca cnegyet obecneudvBaTb BepTMKarbHbIMW 3fieMEHTaMM KECTKOCTH,
BOCMPUHMMAIOLLMMU FOPU3OHTanbHbIE Harpy3ku, nepegaBaemMble AUCKOM NepeKpbITHS.

B kauyecTBe BepTMKanbHbIX 31IEMEHTOB XEeCTKOCTM CriedyeT UCnonb30BaTh:

- QnadparmMbl XeCTKOCTU (CNMOLLHbIE NN C NpoeMamn) (pucyHok 5.3);

- CBAA3€eBble NaHenu ¢ TpeyronbHOM, NopTanbHOM UM KPECTOBOW peLLeTKOn (PUCYHOK 5.4);

- 94pa XeCTKoCTh (PUCyHOK 5.5).

5.3.3 Ha TemnepaTypHbIn 610K B KaXXA0OM HanpasreHnyn JOMKHO OblTb HE MeHee ABYX BepTuKanbHbIX
3MIEMEHTOB XECTKOCTU (KpOMe s4ep XeCTKOCTM), T.e. He MeHee 4eTbipex Ha Onok, 3a WUCKMYeHuem

OBYXNPONETHbIX 3[aHui, rae UX YUCIo AOIMKHO ObiTb HE MeHee Tpex. MwuHMManbHO HeobxooMMoe 4YMcno
ANIeMEeHTOB XEeCTKOCTU criegyeT onpenendrtb pac4eTtomM C y4eToOM 6.1.9.




BETOH CMOKOMKEYEABA MR

s A

CO8MHNTENGHBIE
NNACTHHBE Ha BOCNDHATHE
MOHTENHLIX HAMPYI0K

A

a - ConpshKeHWe purens ¢ KOMIOHHOM CO CKPbITOM NPSIMOYTOSIbHOM KOHCOSbIO; 6 - COMpPsKeHNe purensi ¢
KOJSTOHHOW CO CKPbITON KOHCOMbIO Y BEPXHEN MOHTaXXHOW COeANHNTENBHOWN NNACTUHON

PucyHok 5.2 - KOHCTpyKUMm CONpsikeHnn purenst ¢ KONIOHHOW B CBSA3€BOM Kapkace
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a - C Nosnkown ans onupaHnga ninT; 6 - nnockasi

PucyHok 5.3 - Ounadparmbl kecTKocTu

a - TpeyronbHaa peLwleTka, 6 - nopTarnibHaa peleTka; 8 - KpeCtoBas pelleTka
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PucyHok 5.4 - CBsizeBble NaHeny ¢ MeTann4eckon peLLueTkon
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a - cbopHble; 6 - MOHONUTHBIE
PucyHok 5.5 - Agpa xectkocTn

534 reOMeTpI/I‘-IeCKVIe OCW BCEX CBS3€BbIX MaHenen, pacnofioXXeHHbIX B OQHOM TemMnepatypHOM
Groke, He OOMKHbI nepeceKkatbCd B OJHON TOuKe.

5.3.5 B ogHOM TemnepaTypHOM Oroke BO3MOXHO MPUMEHEHWEe pasHblX BepTUKasrbHbIX 3MeMEHTOB
XKECTKOCTU B 3aBMCMMOCTU OT OOBLEMHO-MNaHMPOBOYHLIX pelleHnin. Hapsagy co CBA3eBbiMM MaHensmu
JonyckalTcs guadparmbl XeCTKOCTW, 0Bpasyemble KOHCTPYKTUBHBIMW PELUEHUSIMU CTeH (OorpaxgeHun)
BOKPYT NeCTHUL, 1 N TOB.

5.3.6 [Ona 3gaHWii C CUMMETPMYHBLIM MAAHOM BepTUKanbHblE 3MIeMEeHTbl JXEeCTKOCTU cnegyet
pacnonaratb CUMMETPUYHO. AN 34aHWIN C HECUMMETPUYHBLIM NNaHOM BEPTUKaNbHbIE 3NEMEHTbI XXEeCTKOCTU
credyeT pacnonaratb TakMum 06pasom, 4ToObl NMHWMA AENCTBUS pes3ynbTUpyloleli BETPOBOW Harpysku
coBnagarna C LEHTPOM >XeCTKOCTM 34aHui. [Mpu HecoBmageHWM rOpPU3OHTanbHOW Harpysku C LEHTPOM
XKECTKOCTel  34aHui  JOMOMHWUTENbHO  crefyeT  yuuTbiBaTb  FOPWU3OHTAalbHble MepeMelleHus  oT
HepaBHOMEPHbIX BepTuKarnbHbIX AedopMaumni U KpyvyeHUs 30aHuin BOKPYr LeHTpa BpaweHud. JonyckaeTcs
He y4MTblBaTb OMOMHUTENbHO FOPU3OHTaNbHbIE NepeMeLLeHs NpU HecoBnageHun 4o 6 m.

5.3.7 PacctosiHne mexay BepTuKanbHbIMM 3fieMeHTaMu XXEeCTKOCTU Ha nrnaHe 3daHun cnegyet
onpefenAaTb C Yy4YeTOM BO3MOXHOCTM BOCMPUSATUA TOPU3OHTAalbHBIX Harpy3oK CBSA3€BbIMU MNNuTamu,
purensiMm n nx y3noBbiMU COMPSPKEHNAMW B NITOCKOCTN OUCKOB NepeKkpbITU. [1pn 9TOM ANCKN NepekpbITU U
NOKPbITUS M3 COOPHbIX Xene3obeTOoHHbIX NNUT AOMyCKaeTCs paccMaTpuBaTb Kak BbiCOkMe usrmbaemble
COCTaBHbIE 3NIeMEHTbI, OMopbl KOTOPbLIX - BEPTUKarbHbIE 3NEMEHTbI XXECTKOCTMU.

538 COBOKyFIHOCTb BepTUKalribHblX U TOPU3OHTAlIbHbIX HArpy3OK Bbi3blBae€T B 3JieMeHTax OUCKa
I'IeperbITVIVI N B X COEQNHEHUAX YCUNNA pacCTAXeHUA, CXaTnud n casura.

Cxunmatone ycnnma BOCMPUHMMAKOTCA BCeM nonepeYyHbiM cedYeHnem 3NeMeHTOB [OUCKa, a Ha
pacTtaxeHne pa60TaeT OononHuTernbHaa apmMartypa MeXKOJTOHHbIX MITUT, purenn U CBapHbie WBbl B y3nax UX
KpenneHna K KOFTIOHHaM 1 NinT K purendam.

Casurawowme ycunnus B AMcKax NepekpbiTUSt U NOKPbITUSA BOCMIPMHUMAIOTCS NAUTaMu No Mrollagkam
ONMpPaHUs Ha pUrenu, MEeXNIUTHbIMU BOKOBLIMU M TOPLEBLIMW LLIBAMW, CBApHbIMU COEANHEHUSIMU B 30HaX
onupaHusa mnuT u purenen. Ona obecnevyeHnss BOCNPUATUS CABUIOBbIX YCUITMIA LIBAMW Ha CTbIKyeMbIX
NOBEPXHOCTHAX COOPHbIX 31IEMEHTOB criedyeT npedycmartpusath yrinybneHns ans obpazoBaHUsi pacTBOPHbIX
LUMOHOK (PUCYHOK 5.6).
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a - 3aMKHYTbI€ KpYrJible; 6 - TpaneunesnaHble, OTKPbITbIE K BEPXY; 6 - ClMJIOWHbIE NPOAOJIbHbIE

PucyHok 5.6 - Mpumep 60kOBON NOBEPXHOCTM NYCTOTHLIX NAUT, 06pasytoLLMx NOCne OMOHONNYMBAHNS
MEXMMNUTHbIE LLUMOHKM

5.3.9 Ina obecnedeHns paboTbl Aucka nepekpbiTua 1M NokpbiTMs No 5.3.7 n 5.3.8 Bce conpskeHus
COOpHbIX Kene3obeTOHHbIX 3NEMEHTOB Kapkaca (CTblKM KOMOHH, TOpM3OHTamnbHble CTblikM Aunadparm
)KECTKOCTW, BEPTMKarnbHbIE LWBblI COCTaBHbIX Anadparm n mexagy avadparmMamm n KONOHHAMM, LWBbI MexXay
aneMeHTamu NepekpbITUA) OOIMKHbI 3a4eNblBaTbCA MENKO3epHUCTLEIM 6eToHOM (B15) nnn pactesopom (M50)
C KOHTPONeM KayecTBa BbIMOMHEHHbIX paborT.

5.3.10 B cBs3eBbIx NaHensix BepTUKarnbHble CTanbHble CBA3W criefyeT ycTaHaBnvMBaTb B nponetax
MeXxay KONOHHaMW Ha BCO BbICOTY 3faHusl. CoeanHeHUs1 3aNeMeHTOB CBSI3U C KOMIOHHaMMW OCYLLIECTBSAIOTCS
NX NPUBApPKOM K 3aknagHbIM AeTansm.

Packocbl cBazeBoro 6noka Ha nepBoM JTaxe crnegyeT COEAVHSATb HEernoCPeACTBEHHO C
dbyHOaMEHTaMU KOJTOHH.

Toukun nepece4vyeHuA BepTMKaﬂbHOVI OCW KOJIOHHbI C OCSIMM 3MIEMEHTOB CBSI3M [OOJDKHbI ObITb
MaKCUManbHO COMMKEHBDI.

I'IpmmeanMe - ,D,OI'IyCKaeTCFl, npu COOTBETCTBYKOLIEM pacHEeTHOM 000CHOBaHUK, He yCTaHaBInBaTb
CBA3MN HA BEPXHEM 3Taxe 34aHunA.

5.3.11 Onadpparmbl XeCcTKOCTU cnefdyeT ycTaHaBnmMBaTb B MPOMeTe Mexay KOMOHHaMWU U COeamHNATb
MeXay coOOM M C KONMOHHAaMW XXECTKMMMU COEOMHEHUSIMU - CBApKOW HaKNagoKk C 3aknagHbiMy AeTansmu
BLOJb BEPTUKAlbHbIX rPaHen, a Takke 3a4eNKoN ropu3oHTanbHbIX Y BEPTUKANbHbIX LLBOB PACTBOPOM.

5.3.12 [JleCTHWYHbIE KNETKW, LWaxTbl NUMPTOB U WHKEHEPHO-TEXHUYECKUX KOMMYHMKaLun (B
NMPOMBILLIEHHBIX 30aHUAX - TEXHUYECKMX Pa3BOAOK), PEKOMEHOyeTCH MCNOoMNb30BaTb B KAYECTBE ANIEMEHTOB
ecTKkocTH, obecneunBaroLLnX yCTONYMBOCTb 34aHNIA.

5.3.13 [Ona 3pgaHuwi anvHonm 6Gonee 60 M C AOpOM KECTKOCTM pPEKOMEHOYEeTCA YCTaHOBKa
OONOSHUTENbHBIX MMOCKUX BEpPTUKasbHbIX 3MEMEHTOB XXECTKOCTW, pacnofaraeMblX B OPTOroHasbHbIX
MMOCKOCTSAX B HECOMPSIraeMblIX S4eKax CETKM KOJTOHH.

5.4 PamMHble KapKachl
5.4.1 B paMHOM Kapkace MNpPOCTPAHCTBEHHYHK >XECTKOCTb criegyeT obecneumBaTtb MPOAONbHBIMUA U
nonepeyHbIM1U pamMamy C XECTKUMU COeAVHEHVUSIMU BepTUKarnbHbIX (KONTOHHbI), FOPU3OHTanbHbIX (purenwu,
Ganku) HecyLX KOHCTPYKUMIA 1 PyHOaMEHTOB (PUCYHOK 5.7).

5.4.2 XXecTtkoe coeanHeHue purena c KONTOHHOWN cnenyet obecneunBaTb CBapHbIM coeanHeHnem
3aKknagHbIX getanemn purena 1N KOJIOHHBbI, aHKepOBKOIZ BerHeVI apmMaTtypbl purenda B Tene KOJIOHHbI UInn
npleapK0|7| K 3aKnagHowu geTanu KOfOHHbI C nocnegyroumm OMOHOJNTMYMBAHNEM LLBOB.

5.4.3 MOMEHT BOCMPUHMMAEMbI Y3FIOM COMPSKEHUS PUrens C KOMOHHOW Npu 3agaHHOM Kracce
GeToHa OMOHONMUYMBAHMSA cneayeT OonpedensATb MMoLWaAbio MOMNepeYHOro CeYeHUs BbiMYCKOB BepXHeWn
OMNOpPHOW apMaTypbl pUrensi U KONIOHHbLI 1 CeYEHMEeM HaKMagoK M CBapPHbIX LUBOB B HUXKHEN ONOPHON 30HE.

5.4.4 XecTkoe conpsbKeHue KOJOHHbI C oyHAaMeHTOM criefyeT obecneymBaTtb rnybuHOW 3agenku
KOJTOHHbI U aHKEPOBKOM NPOAOSIbHOM apMaTypbl KOJIOHH B CTakaHe cbopHOro pyHaamMeHTa.

5.4.5 Tpn HeobxoOMMoCTM MepepacnpeneneHns rOpU3oHTamnbHbIX Harpy3ok Mexay pamamu c
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pas3nnyHbIMN XXECTKOCTHbIMU XapakKTepuCTtukamMun cnenyet ydutbiBaTb YCUIMUA, KOTOpPble€ BO3HUKAKT B

OCHOBHOM B NMJ1I0CKOCTU ANCKOB I'IeperbITMIZ.

a
BapHan ceapya

APMETYDHLIE BhINYCKA
M3 DUIENA K KONOHHEL " ]

1\} BCTagKa apmMaTypl

NonepayHbie STEpKHH,
NDUBEDMBESEMEE

Ha MOHTaME

BeTod wea

3aknanmme JETANW

ApMETYDHLIE BoIMyCrM
W3 DHMENs W KOrHHE

Berasra apumatype:

===
3 —

JaknanHan { / \
OETans pUrens
N Co8auHUTENEHLIE

MASCTHHGLI

il

JaKnanHan getane
KOHCOMNA KONoHHBI

a - C onmpaHnem Ha OTKPbITYHO KOHCOJb; 6-c onnpaHmem Ha CKpPbITYO KOHCOJ1b

PucyHok 5.7 - PaMHbIN y3en conpsiXXeHns purerns ¢ KONoHHOWM

5.5 PamHo-cBfizeBble KapKachl
5.5.1 B paMHO-CBSAI3€BOM Kapkace criefyeT npefycMaTpuBaTb >XECTKME Yy3rbl B MOMEepeyHoMm W

LIapHUPHbIE B NPOAOTBLHOM HanpaeneHusx (C yCTaHOBKOW MeXAay KOMOHHaMM B NMPOAOSbHOM HanpaBneHum
BEPTMKAalbHbIX 3MEMEHTOB XecCTKoCcTW). Kapkac npeacTaBnseT coGOM NPOCTPAHCTBEHHYH CUCTEMY,
COCTOSILLYIO M3 TNIIOCKUX MOMepeYHbIX pam C JKeCTKUMW Yanamu COMPSDKEHWS pUrenss ¢ KONMOHHOWM,
06beAMHEHHbIX Mexay COBOM C MOMOLLUBID MAUT MEXOY3TaXKHbIX MEePeKPbITUA U MOKPbITUS,, 0BpasyoLLIMX
)KECTKUIA B CBOEW NMOCKOCTM AUCK 1 SNIEMEHTOB XXECTKOCTU MO KONMOHHaM NPOAOSIbHOrO HanpaeneHus!.
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5.5.2 TlpogornbHyl0 YCTOMYMBOCTb Kapkaca creayet obecneudvBaTb MOCTAHOBKOW BepTUKAalbHbIX
3NEeMEHTOB XEeCTKOCTU MeXAy KOMOHHaMM B O4HOM M3 LLaroB Ha BCHO BbICOTY Kapkaca, He MeHee YeM B [BYX
NPOAONbHbLIX PAAax KOMOHH M XXEeCTKMMU AMCKaMu nepekpbiTuin. B AByXnponeTHbIX 34aHMaX AonyckaeTcs
yCTaHaBMNMBaTb 3IEMEHTbI XKECTKOCTU B OOHOM CpeaHeM psaay.

5.5.3 YacTHbIln crnyyar pamHO-CBSI3€BOro kapkaca - KOMOMHMPOBAHHO-CBSI3EBbLIA Kapkac, B KOTOPOM
HeobXx04MMO NMpegycMaTpmuBaTh YCTAHOBKY XECTKMX Y3I0B MO KparlHUM KOMIOHHaM nonepeyHbIX pam. Yucno
LIAPHMPHBIX W JKEeCTKMX Y3roB criegyetr onpefenstb pacdetom. KoMOMHMpOBaHHO-CBS3EBblE KapKachl
peKkoMeHayeTCst MPUMEHATb MPU 3TaXKHOCTU He Bornee nATw.

6 PacuyeTt Hecywen cucTtemMbl 3gaHus

6.1 Harpy3ku n Bo3gencTeus
6.1.1 Harpysku 1 BO30eNCTBMS Ha HECYLLYD CUCTEMY MHOFO3TaXHbIX KapKacHbIX 34aHuin cnepyet
npuHumMmaTtb B cootBeTcTBum ¢ CI1 20.13330.

TemnepaTtypHble BO3OENCTBUS cnegyeT yuuTbiBaTb MNpuU pasmepax TemnepaTtypHoro 6rnoka Bblille
onpeneneHHoro pacyetom B cootBetcTBuM ¢ 9.24 CI1 27.13330.2017, ons NpovM3BOACTBEHHLIX 34aHUN C
MOBLILEHHBIMW TEXHOSOMMYECKMMU TeMMepaTypaMmm M B OCOObIX Crny4vasix, yKas3aHHbIX B TEXHUYECKOM
3aflaH1M Ha NPOEKTUPOBaHME.

Harpysku B cTagmu BO3Be4EHUSI PEKOMEHAYETCS YYnTbiBaTh NPU KOHCTPYKTUBHBLIX CXeMax Kapkaca Ha
nepuon MOHTaxa, OTMUYHbIX OT CXEMbl B CTaAuWu 3KCnnyaTauuu: yCTaHOBKA BPEMEHHbIX (OUKCUPYHOLLMX
YCTPOWCTB MNPV MOHTaXe, BETPOBbIE HArpy3kM Ha KOMOHHbI, BHYTPEHHUE CTeHbl, Anadparmbl >XeCTKOCTH,
CHEroBble - Ha MeXayaTaxHble nepekpbiTus. [Mpy 3TOM BETPOBbIE W CHErOBble Harpyskud, a TaKke
TeMnepaTypHO-KNMMMaTUYECKME BO3AENCTBUSA NPUHMMAOTCA CHUXKEHHbIMU Ha 20%.

6.1.2 I'IpM pacyeTe MHOroa3TaXHbIX KapKacCHbIX 34aHnin No NPOCTPAaHCTBEHHbIM pac4YeTHbIM CXemMaMm, B
COOTBETCTBUU C 3aJaHNEM Ha NPOEKTUpoOBaHMeE, criegyeT AONOJIHUTENTbHO YYUTbIBATb:

- BPEMEHHYI0 pacnpefeneHHyo Harpy3ky Ha nepekpbiTue 1 NokpbITHE;

- TEXHOMNOTMYECKYIO Harpy3Ky A NPOU3BOACTBEHHbIX 34aHNUN.

6.1.3 CoueTaHunsa Harpy3ok criegyeT NpUHUMaTh B COOTBETCTBUM ¢ pasgernom 6 Cl1 20.13330.2016.

6.1.4 Ipwn pacyeTe OTAENbHbBIX 3NIEMEHTOB pambl MO NPOYHOCTU, TPELUMHOCTOMKOCTN U AedhopmMaLmsim
crnefyeT yuuTbiBaTb BEPOATHOCTb OAHOBPEMEHHOIO PacMoSIOXEHWUS BPEMEHHOW Harpy3ky Ha BCEX aTaax

34aHuna B cooTBeTcTBUM € pasgeniom 8 CI20.13330.2016.

6.1.5 lpn pacdeTe Ha NPOYHOCTb U YCTOMHYMBOCTb BCE Harpysku crnegyet NpUHMMaTb C y4eToM
KO3(PPULIMEHTOB HapexHocT ¥y, NpuHMMaeMblx cornacHo pasaeny 7 CI 20.13330.2016.

6.1.6 B 3aBUCMMOCTM OT MPUYMH OrpaHUMYeHUss NPOrMGoB M MepemeLleHnin Npu KX onpeneneHun
cnepyeT yuuTbiBaTb pasfnyHbie HarpysKku.

Mpornbel N NnepemMeLLeHns orpaHNYMBalOTCS cneayownumm TpeboBaHUSMU:

TexHorornyeckme - obecrieyeHue YCroBUA  HOPMarnbHOM  JKCMyaTauuum  TEXHONOrMYEecKoro
o6opynoBaHusa pa3Horo poaa;

KOHCTPYKTUBHbIE - obecrneyeHne LENOCTHOCTU 3arnofiHeHus Kapkaca CTeHaMu, neperopoakamu,
OKOHHbIMU N OBEPHbLIMU 3NTEMEHTAMMU;

dmsnonornyeckne - npedoTBpalleHVe BpedHbIX BO3OEWCTBUM W OLUYLLEHWUA OuckoMdopTa npu
nepemeLLeHnsax 1 konedaHusx;

acTeTUKo-Ncmxonornyeckne - obecnedyeHue 6J'IaFOI'IpI/I9|THbIX BreYaTneHnn OT BHELLHEero BMOa
KOHCTPYKLMN, NCKITIOYEHUE OLLyLLIEHNIA ONACHOCTU N AuckomcdopTa.

6.1.7 TlpyM HanuuMm B 34aHMAX TEXHOJOMMYECKOro 00OpyAoBaHMsl, Bbi3biBalOLEro konebaHus
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CTpOUTENbHbIX  KOHCTPYKUMWA, MpedenbHble  3HayeHus  BubponepemelleHun, BUBPOCKOPOCTM 1
BnbpoyckopeHus [2] cneayeTt npuHumatb B cootBeTcTBUM ¢ TOCT 12.1.012. INpn Hanuumm BbICOKOTOYHOrO
obopynoBaHusa u NpnbopoB, YyBCTBUTEMbHbLIX K KONebaHnsaM KOHCTPYKLMIN, HA KOTOPbIX OHW YCTaHOBMEHbI,
npegenbHble 3HavyeHUs1 BubponepemeLleHnin, BUOPOCKOPOCTU U BMOPOYCKOPEHUs crnedyeT onpeaensaTb B
cootBeTcTBMM C [1]. Tlpy 3TOM y4MTBIBAIOTCS TONBKO Harpysku, Bbi3blBalowme konebaHua npm
HenpoAOIMKUTENBHOM UX OENCTBUN.

6.1.8 T[lpenenbHble OTHOCUTENbHbIE MNEpeMeLLEHNs] MEPEKPbITUA B nNpegenax oOgHOro ataxa
onpenensalTca XapakTepoM MNeperopoaok, CTEH U UX KPEenneHum K Kapkacy U MpUHMMAOTCA COrfacHo
Tabnuue E.4 (npunoxenue E) CI1 20.13330.2016.

6.1.9 lna 3gaHun BeicoTton Bonee 40 M npu onpefeneHnn nepemMeLLeHnin cnegyeTt yuYnTbiBaTb KpeH
PyHOAMEHTOB MOA 3NeMeHTaMU XXeCTKOCTU (CBA3K, Auadparmbl 1 T.0.).

6.1.10 lMpn TemnepaTypHbIX KIMMaTUYECKMX W YCAOOuYHbIX BO3AENCTBUSX NpefenbHbie nporundbi
cnegyeT nNpyHMMaTh cornacHo E.2.4.5 (npunoxenune E) CI120.13330.2016.

6.1.11 MpoBepkun nepemMeLLeHnin nepekpbITUN oT BETPOBOW Harpyskm " oT
TemnepaTypHO-KNMMaTU4eCcknux BO34ENCTBUN criegyeT NpoOBOAUTL pasaerbHO.

6.1.12 [Ona cobniogeHna  3CTEeTUKO-NCUXONormdecknx  TpeboBaHui  crnegyeT  yuuTbiBaTb
NpOOOIPKUTENBbHOE AEWUCTBME TOSBbKO MOCTOSHHBLIX U ANWUTENbHbIX Harpy3ok. BepTukanbHble npeaenbHble
npornbel cnegyeT NpMHUMaTh B COOTBETCTBUM ¢ Tabnuuen E.1 (npunoxenue E) CIM 20.13330.2016.

6.1.13 lNpn HanuMuMm mMexay cTeHamu KanuTarnbHbIX Meperopogok Heobxogumo yuyuTbiBaTh E.1.7
(npunoxenune E) CIM 20.13330.2016.

6.1.14 Tlpornbbl, orpaHMYeHHble MUCXOOS M3 KOHCTPYKTUBHBLIX TpeboBaHumn, cnegyeT MNpUHUMATL
cornacHo E.1.6 (npunoxenwne E) CIM 20.13330.2016.

6.1.15 Ha crtagumM BapuaHTHOro MPOEKTMPOBAHUA OM9 pacyYeTOB CBSA3EBLIX KapKacoB MO MyIOCKON
pacyeTHOM cxeme crnegyeTr Y4YuTbiBaTb BO3AENCTBME Ha SMIEMEHTbI  XECTKOCTM MOMEHTOB  OT
HEepaBHOMEPHOTO 3arpyXeHus nNpunerarwLLmMx y4acTkoB NEPEKPLITUIN BPEMEHHBIMUW Harpy3kamu.

6.2 PacueT kapKkacHOW KOHCTPYKTUBHOW CUCTEMbI
6.2.1 PacyeT KapkacHOW KOHCTPYKTMBHOW CUCTEMbI BKIOYaeT:
- pacyeT Hecylleln CUCTEMBI C onpeaeneHmeM yeunum un gedopmauui;

- pacyeT 3IeMEHTOB KOHCprKTVIBHOVI CUCTEMDI (KOJ'IOHH, pmrene|7|, nnmT I'IeperbITVIVI N NOKpbITUA,
beH,D,aMeHTOB, CTEeH, 3J1IeMeEHTOB )KeCTKOCTVI) no npenerfibHbiIM COCTOAHNAM nepBon n BTOpOVI rpynn;

- pacyeT 34aHMM Ha nporpeccupyloee obpyweHne ansa obecnevyeHnss NPOYHOCTM N YCTOMYUBOCTYU
Kapkaca npu BO3MOXHOW aBapuUMHOW CUTyauuu, KOTOPYIO cnegyet npegycmaTpmBaTh A8 34aHUMI KraccoB
KC-3 n KC-2 ¢ maccoBbIM HaxoxaeHneM ntogen cornacHo 5.2.6 NOCT 27751-2014;

- OLIEHKY HecyLlen cnocobHOCTN OCHOBaHuUS 1 gedopmauum yHOaMEHTOB.

6.2.2 Pac4yeT Hecylle KOHCTPYKTMBHOW CUCTEMbl credyeT Mpov3BOAUTE B MPOCTPaHCTBEHHOW
MOCTAHOBKE C Y4eTOM COBMECTHOW paboTbl HaA3eMHbIX M MNOA3EMHbIX KOHCTPYKUUWA, (hyHOaMeHTa W
OCHOBaHUs NoA HUM.

PekomeHayeTcsi yuntbiBaTb paboTy CTEH B COCTaBe kKapkaca, KOTopble BOCMPUMHUMAOT 4YacTb
rOPM3OHTANbHOW Harpy3ku, 4YTO 3aMETHO MOBLIWAET XECTKOCTb CUCTEMbI "Kapkac-cTeHa" U U3MeHsieT

3Ha4eHve 1 pacnpegeneHue yCunuin B ero anemMeHTax.

PacnpepeneHue nepemMeLleHuin No BbICOTE CBA3EBOIO U PaMHOrO KapKacos, pa60Tarou.|.v|x COBMECTHO
CO CTeHaMWu, JonycKaeTcs NPUHMMAaTh FIMHENHBIM.

6.2.3 PacyeT HeCyWwMX KOHCTPYKTUBHbBIX CUCTEM MPOU3BOOAT C MPUMEHEHMEM (paKTUYEeCKMX
XKECTKOCTel Xene3obeTOHHbIX 9NEMEHTOB.
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KecTkocTn Kene3obeTOHHbIX 3NeMEHTOB onpenendarT no nonepe4YHoOMy CeYeHUK C Yy4eToM
O6pa3OBaHI/IF| TPELWWH, a TakKXke y4duTbiBad pas3BUTUE HEYynpyrnx ,u,ecbopmau,mﬁ B 6eToHe U apmMartype no
gnarpaMmmMmamM COCTOAHUA, COOTBETCTBYHOLLNX KpAaTKOBPEMEHHOMY U AJNTUTENTbHOMY OEenNCTBMSM Harpys3ku.

MpM nNpUMEHEHMM YMPOLIEHHbLIX AuarpaMM COCTosiHMS 6eToHa U apmaTypbl  XXEeCTKOCTb
Kene3obeTOHHbIX 3fIEMEHTOB Ha €e HavanbHOM Yy4dacTke onpegensieTca kak ans ynpyroro tena. Ha
crnegylolwmnx yvactkax HeobXoOuMMO Y4yuTbIBaTb HanpshKeHHOe COCTOsSiHME MO MPUHATOW guarpamme B
cooTBeTCcTBMM € pasgenom 6 CI 63.13330.2012.

6.2.4 [ns onpefeneHuss HayanbHOr0 apMMpoBaHUSA (NepBbl 3Tan) xene3obeTOHHbIX 3NeMEHTOB
KOHCTPYKTMBHON CUCTEMbl PEKOMEHOYETCH YYMTbIBaTb HENUHENHYIO paboTy CHMXEHUEM WX XKECTKOCTen C
MOMOLLIbIO MOHMXKaOLWMX KO3 DULIMEHTOB.

YuutbiBas, 4To pacnpeneneHme yCunuii B areMeHTax KOHCTPYKTMBHbBIX CUCTEM 3aBWUCUT, B OCHOBHOM,
HEe OT 3HayeHus, a OT COOTHOLLUEHUS >XECTKOCTEN 3TUX ONEMEHTOB, Mpu pacyeTe MO npeaernbHbIM
COCTOSIHMSIM MepBOM M BTOPOM TPynn B NEpPBOM MNPUONMXKEHUM peKoMeHAyeTcs MNpUHUMaTb Moayslb

yNpyrocTu matepuana paBHbIM £} C NOHWKaKLWMMKU KoadduumeHnTamu: 0,8 - ANs KOSOHH, purenen, niuT

nepeKpbITUIA (MOKPBLITUIA) C YY4ETOM ANUTENBHOCTU AeNCTBUA Harpy3ku; 0,35 - Ansi LWBOB B y3rax CONpsiKeHns
KOHCTPYKLMNA.

6.2.5 Ha craguu YTOYHEHNA pacyeTa B KOHCTPYKTMBHOVI cucrteMe WucCnosib3yroTcda B KadecTBe
NCXOOHbIX AAHHbIX 3HAYEHUSI CEYEeHWUN 3NEMEHTOB U Ha4yarbHOro apMmupoBaHua, nojlydyeHHble Ha nepBom
aTane.

6.2.6 lpn pacyeTe Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbl cregyeT Mnpov3BOAWTbL NPOBEPKY
YCTOMYMBOCTU (POPMbl KOHCTPYKTUBHOM CUCTEMbI, @ TakKKe YCTOWYMBOCTU MONOXEHUS KOHCTPYKTMBHOW
CMCTEMbI Ha OMPOKMAbIBAHUE U HA COBWI.

3anac no yCTOVI‘-II/IBOCTVI OOJKEH ObITb HE MEHEE YeM ABYKPATHbIM.

lMpu pacyeTe YCTOMYMBOCTU MOSIOXKEHUS KOHCTPYKTMBHbIE CUCTEMbI CrefyeT paccMmaTtpuBaTbh Kak
XecTkoe HepedopmmpoBaHHoe Teno. [lpu pacyeTe Ha ONPOKWAbIBAHWE YOEPKUBAOLWINA MOMEHT OT
BEPTUKANBLHON Harpy3ku AOIDKEH MpeBbllliaTb ONPOKUALIBAOLWNA MOMEHT OT FOPU3OHTANbHOW Harpysku c
koadpdumumentom 1,5. MNpu pacyeTe Ha CABUT yaepXuBaroLas ropu3oHTanbHas cuna AOSbkHa npeBblwaTh
OEeVCTBYIOLWYI0 cABUralowyo cuny ¢ koadduuneHtom 1,2. Mpn atom cnegyet yuuTbiBaTb Haubonee
HebnaronpusaTHbIE 3HaYeHNs KOAPPULNEHTOB HAZEXKHOCTU MO Harpyske.

6.2.7 dunaunyeckas Moaenb MHOrO3TaXHOrO KapkacHoro 3gaHus u3 cbopHoro xenesobeToHa OOMmKHa
npeacTaBnsaATb CobOM  TpPEeXMEpPHY CUCTEMY, COCTOSILLYI0 M3  (PYHOAMEHTOB, PaCMOSIOKEHHbIX Ha
0edopMnpPyEMOM OCHOBAaHMWM, KOFIOHH, BEPTUKANbHbLIX 3fIEMEHTOB XXECTKOCTU, O00beAMHEHHbIX COOPHBIMU
OVNCKaMM MePEKPLITUIA M MOKPLITUS, KOTOPbIE B CBOK O4Yepedb COCTOSIT U3 puUrerien u oneprbiX Ha HUX NINT,
Y3MOBbIX COMPSKEHUA U CTbIKOB BCEX COOPHbLIX 3MEMEHTOB, @ TaKKe AaHHbIX O (PU3UKO-MEXaHNYeCKNX
XapaKTepucTnkax NpMMEHSAEMbIX MaTEPUAIOB M Y3I0B CONPSDKEHNN.

6.2.8 PacnpegeneHve BHYTPEHHUX YCUNWA B HECYLWMX 3feMeHTax CucTeMbl W XapakTep
nepepacnpegeneHiss Mexgy HUMW BHELHMX CUMOBbIX BO3AENCTBUMA crnedyeT Onpeaenstb XeCTKOCTbo
CaMuX 3NEeMEHTOB M MOAATNIMBOCTBLIO COMPSKEHUN. MOCKOMbKY XXECTKOCTb Xere300€TOHHbIX 3NIEMEHTOB U
NOOaTNIMBOCTb Y3MOBbIX COMPSDKEHUA BO MHOIOM  3aBUCAT OT WX HanpsXeHHO-A4edOpMUPOBaHHOIrO
COCTOSIHMS, XapakTEePUCTUK MPUMEHSEMbIX MaTepuarnoB W OPYrnx napameTpoB, CBSI3aHHbLIX C YCMOBUSMMU
aKcnnyaTaumu, TO ANs pacyeTa OOIKHbl ObITb 3afaHbl HayanbHble AaHHble MO hu3uyeckon mogenu -
reomMeTpusi 30aHuUsi U ero ANEMeHTOB, UX (PU3MKO-MEXaHNYECKNE XapaKTEPUCTUKN.

6.2.9 [ns pacyeTta nNpOCTPaAHCTBEHHbIX KOHCTPYKTUBHbLIX CUCTEM peEeKkoMeHOyeTCA NPUMEeHATb
OUCKPETHbIE pacyeTHble MoAesnn, UCNoNb3yA NporpaMmMHbie KOMMNEKCbl C METOOOM KOHEYHbIX 3J1eMEeHTOB
(MKS), B MHCTPYKUUAX K KOTOPbIM cOoAepXaTCA AeTarim3npoBaHHble YKadaHuA no ux rnpuMeHeHuto, B TOM
4yucne no p836MBKe Ha y4acCTKW.

6.2.10 OrpaxgatoLme KOHCTPYKLUN 1 BHYTPEHHWE NEPEropoaKu B pacHeTHOW Cxeme NpeacTaBnsioTcs
B BuAe BHELWHWX Harpysok. VX BnusiHMe Ha pacnpepeneHve ycunuid B Hecyllen cucTeme Kapkaca u
obecneyeHne NPOCTPaAHCTBEHHON XECTKOCTU AOMYCKAETCH HE YYUTbIBaTb.

6.2.11 B cBA3eBbIX KapKacax CONPsKeHUs purenen ¢ KOIOHHaMKU U NnUT C purensaMmm MOAeNupYoTcs B
BMAe HENOABWXKHBIX LLApHUPOB, obecnevnBatoLmx cBoO6OAHbIM NOBOPOT B NNIOCKOCTU paMm.
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6.2.12 B pamHbIx BanoyHbIX KapKacax COMpPsSKEeHUSA purenen ¢ KONOHHaMM MOAENUPYIOTCS XXECTKUMM,
a NnuT C pUrenamMmm B BUAE HEMOABWXKHbIX LWApHUPOB, obecneumnBarowmnx cBob6ogHbLIN NOBOPOT B MIIOCKOCTM
NpOsIeTOB MNNNT.

6.2.13 COopHble [OWCKM MEepeKpbiTUS W MOKPbITUS U3 MNIAT CMOXKHbIX MOMEPeYHbIX CeyveHMit
MOAENVPYIOTCS B BUAE CNJIOWHBIX aHU3OTPOMHbLIX MAacTuH, paboTalowmx no 6GarovyHol cxeme, B
HanpaBfieHUM OPTOroHasIbHO PACMONIOKEHNIO pUreniein 1 06 beAMHEHHbIX CBA3SIMU CABWIa B MIIOCKOCTU U U3
MAOCKOCTU nepekpbiTUs. [MpofonbHble LWBbI MeXAy MnuTamy BOCMPUMHMMAIOT TOMbKO CXUMmarowue u
cosuraoLye ycunus.

6.2.14 CTepxXHeBble 3NeMeHTbl kKapkaca (purenu n KOnoHHbI), Hapsay ¢ ANCKOM NepekpbiTus (MnuTol) -
rmbkre anemMeHTbl Hecylleln cuctemsl. [pn narmbe nx NnpogonbHasa oCb NONyyYaeT KPMBU3HY M BO3HUKAIOLLME
MecTHble gedopmauun oTiMYalTca No ANvHE 3neMeHToB. [ns A0CTaTOYHOW TOYHOCTU yyeTa U3MEHEHUS
XKECTKOCTM MO ASfIMHE TakMX 3NeMEeHTOB, UX cnedyeT pas3buBaTb Ha y4YacTKM C LIAroM, paBHbIM BbICOTE
CevyeHus anemeHTa B HanpaBneHun Hambonbluero nsrmbatowero MomeHTa. [pyn 3ToM Anst NPSIMOYTOSbHbIX
KOFOHH 3a BbICOTY criegyeT NpuHMMaTh OoMnbLUnA pa3mep ceyveHust.

6.2.15 lNpn MmogenMpoBaHNM NNOCKNX COOPHbLIX Xene3obeToHHbIX Anadparm cnegyeT yuuTbiBaTb, YTO
B OTNMYME OT NEPEKPLITUIA, OHU HE NOABEPralTCca HeynpyruMm gecdopmMauusiMm us nnockocTu. HennHenHocTb
aeopMnpoBaHns B MAOCKOCTU N3MEHSIETCS TOMbKO MO LWMPUHE anadparMbl U HE3HAYUTENBHO - MO BbICOTE,
noaTomy Ang ee yyeTa TpebyeTcsa nuwib JONONHUTENbHAA pa3brBka B BEpTUKANIbHOM HanpaBneHuu.

6.2.16 Pac4yeTbl HanNps>keHHO-AE(OPMUPOBAHHOIO COCTOSHUSA  XKENe300EeTOHHbIX  JIMHEWHbIX,
MAOCKOCTHBIX M OOBEMHbIX 3NIEMEHTOB W Y3MOBbIX COMPSXEHUA MO HOpMarbHbIM CeYeHusM cnegyet
npoussoauTb B cootBeTcTBUM € CI1 63.13330.

PacuyeTbl MO HaKMOHHBIM WM MPOCTPAHCTBEHHBIM CEYEHUAM >Xene300EeTOHHbIX 3MEMEHTOB criegyeT
NpoOM3BOAUTb Ha OCHOBE MOSTYYEHHbIX KOMOUHALMIA yCUInIA No cxeMam, npmeegeHHbiM B CI1 63.13330.

6.2.17 PacyeTbl NO YNpOLWEHHLIM CXemMaM, MpUBEOEHHbIM B MpUoXeHun A, [onyckaetcs
NPOu3BOAUTb Ha CTaAMM BapMaHTHOIO NMPOEKTUPOBaHMSA AN BbiOopa paumMoHanbHOW KOHCTPYKTUBHOWM CXeMbl
Kapkaca, nogbopa TuMna W 4ucna BepTMKANbHbIX JMIEMEHTOB JKECTKOCTW, WX PaCronoXeHus,
YOOBMNETBOPAOLLMX TPEOOBaHNSAM 06 bEMHO-NNAHNPOBOYHBLIX PELLEHUN.

6.3 YTOUYHEeHHble pacyeTHble CXeMbl KapKaca

6.3.1 B paMHbIX Kapkacax peKkoMeHOyeTCs Y4YMTbiBaTb MOBLIWEHHYO AedOopMaTMBHOCTL B Yy3nax
COMpPSKEHNs purens C KOMIOHHOW BCreacTBME MOSABReHWs Heynpyrux gedopmaumnin, obpasoBaHus wu
pa3BUTUSA TPELLUH.

6.3.2 B cBsi3eBbIX kapkacax B MeCTax COMPSKEHWS KOMOHH C MepekpbiTuem cnegyeT yuuTbiBaTb
YacTUYHOEe 3alleMIieHne Npu OEeNCTBUM TOPU3OHTanNbHbLIX Harpy3oK, YTO MOBLILAET MNPOCTPAHCTBEHHYIO
)KECTKOCTb kapkaca. Mpu 3ToM, 3a CHET KOHCTPYKTMBHOW aHWU30TPOMWU, MpOsBrsioweics B GOnbLUMHCTBE
KOHCTPYKLMI Y3I0B, UMEeT MECTO OHOCTOPOHHEE 3alleMIieHne.

6.3.3 lpun pacyeTe SNeMeHTOB MEPEeKpbITUA - purenerd N NNuT, cnegyeT y4uTbiBaTb OrpaHUYeHus
FOPM3OHTANbHbLIX MNEepPeMELLEeHNA, Un3-3a KOTOpPbIX B KOHCTPYKUMSAX BO3HWKAIOT pacropHble YCWUnus,
OEeNCTBYIOLLME, KaK MPaBuIio, No NIMHUSAM OnupaHus cOopHbIX KOHCTPYKUUA. Pacnop Bbi3biBaeT obxaTtue y3na
W, NPY HaNM4YNM CBapHbIX COeAMHEHWN, N3rnbaloLWwmni MOMEHT Ha onope, obpaTHbIi MOMEHTY OT AENCTBUSA
BepTMKanbHoW Harpyskn. O6xaTve ysna 4aCTUYHO YyCTpaHsieT ocTaTouHble dedopmaumu oT usrmba u
NOBbILLAET XXECTKOCTb COMPSHKEHNS.

6.34 B pacquH0|7| CxXeMe paMHOro ysna ocCu 3JN1eMeHTOB criegyeTt npuHnmMmatb npoxoadAnMum no
JIMHUN UEeHTpPa TAXEeCTU cevYeHndA OeToHHOro anemeHTa. B y3ne XeCTKOCTb NPUOMNOPHOro y4acTtka aneMeHTa
EJ B npepenax BbICOTbl CeYeHWA 3remMeHTa [ApYyroro HanpasneHus cnegyet npuHUMaTh paBHOIZ

6GEeCcKOHEYHOCTH, a 3a pacyeTHOEe OMOPHOE CeYeHMe criedyeT NPUHUMATb CEeYEeHME B Hadarne yyacTtka - no
rpaHn anemMeHTa ApYyroro HanpasneHus (pucyHok 6.1). Mpu HanMuYMM KOHCOMM KOMOHHbI OJIUHbI JKECTKUX

y4acTKoB, paBHble MOJIOBNUHE BbICOTbl CE€4YEHUA KOJIOHHbI ;3,: -"Iz, yBENNYMNBAKOTCA Ha ONMUHY 3TOM KOHCOMMN

{,. ANA pUrens 1 Ha CPeSHIOK0 BLICOTY KOHCOMM AfIS KOMOHHbI (PUCYHOK 6.1).
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a a

Oth KOMOHHS! HECTiMe YYacTHA

B2

' { T Mecriwe y-acTim

a - KOHCTPYKTUBHasi; 6 - pac4eTHas
PucyHok 6.1 - CxeMbl XXeCTKNX y3roB

6.3.5 MpKn WwapHUpHbBIX y3nax 3a LeHTp wapHupa crnegyeTt NpuHUMaTthb TOYKY MPUIOXEHUs OnopHOMU
peakuun purens. Npyn OTCYTCTBMU BbICTyNatoLLen 3aknagHon Aetanu anopy AaBneHus purens, ¢ AnvHON

onupanus {,g , Ha KOHCOMb criedyeT NPUHUMATL TPEYroNbHON C MakCUMasibHbIM AaBieHeM y CBOGOAHOro

Kpas KOHCONM (PUCYHOK 6.2, a). 3a >XeCTKMI y4aCcTOK ONOpbl pUrens y WapHMPHOro yana cregyeT npuHUMaTh
Yy4acCTOK OT OCY KOSOHHbI A0 LeHTpa wapHupa. Npn 9ToM 0Cb 3TOro yyacTka AOMKHa NPOXoAuTb Ha YpOBHE
BEpxa KOHCOMnu, T.e. MOXeT He coBMagaTb C OCbi purens, Yto crnegyeT yuYuTbiBaTb NP Ha3Ha4YeHun OJvH
CMEXHbIX KOMOHH (pUCYHOK 6.2, 6). [py Hanm4mm y KOMOHHbI TOMbKO LUAPHUPHBIX Y3MOB XECTKME Y4YacTKu
KOMOHHbI, MPUMbIKaIOLLME K 3TOMY Y31y, OTCYTCTBYIOT.

g
T Otk purerns '[
7 . i
Lan
| — e ]
b2 h 12 h 2
e, il 11
i, e,
| I

a - KOHCTPYKTUBHas; 6 - pacyeTHas

PucyHok 6.2 - CxeMbl LLapHUPHbLIX Y3108
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6.3.6 B cTbikax, MO aHanorMm c ceYeHussMM XKene3obeTOHHbLIX 3NEMEHTOB, MOryT BO3HUKaATb TpU
cTaaunn Hal'lpﬂ)KeHHO-,EI,e(bopMI/IpOBaHHOFO COCTOAHUA: nepBas - YCIOBHO-YyMnpyras,; BTOpasd -
ynpyro-nnactnyeckad n TpeTbAa - npenesibHad no HecyLu,e|7| cnocobHocTw.

KpMTepmeM npenefibHoro COCToAHMA y3J10BOro ConpsA>XeHnA KOJTIOHHbI C NepeKpbiITueM peKoMeHayeTCA
NPUHNMATb ,Cl.OFIyCTVIMbIVI yrosn noBopoTa OMNMOpPHOro ceYeHud purena ninn ninTbl nepekpbiTa OTHOCUTETTbHO
OCW KOJ10OHHbI, KOTOprVI onpepnendeTc4d:

- AN npegenbHbIX COCTOSIHUIM NEPBOK rPynMbl - U3 YCNOBUIA AOCTUXEHUS (PU3NYECKOrO UM YCIOBHOMO
npeaena TeKy4ecTu B pacTaHYTOM UMK CxXaTon apMaTtype, BPEMEHHOro CONpoTMBIEHNS cxaTunio 6eToHa wBea
UNU CTbIKyeMbIX KOHCTPYKLMIA, NpeaenbHOro CABMra unu oTpbiBa 3aknagHblx geTanemu;

- ONsi npeAenbHbIX COCTOSHWI BTOPOW rPymnbl - M3 YCIOBWIA NpeaenbHbIX NPornboB 1 ropuaoHTarnbHbIX
nepemeLLeHnin, NpeaenbHOro PackpbITUS TPELLMH.

6.3.7 KoabpmumeHT YyrnoBOM >KECTKOCTU Yy3na COMNpsKeHUs purenss C KOFOHHOW Cm paBeH

OTHOLLEHUIO N3rMbatoLLero MOMeHTa J4 K COOTBETCTBYIOLLEMY Yriy NMoBopoTa ! onopHoro ceyeHus purens
OTHOCUTENBHO OCU KOTNOHHBbI:

M
Cp=— 6.1
o - (6.1)
[ns paccmatpuBaembIX Y3r0oB TUMOBbLIX KOHCTPYKLMIM CONPSHKEHNS pUrens ¢ KONOHHOW KO3(hULMEHT
YFMOBOW XECTKOCTM CTblKa pekoMeHAyeTcs onpeaensTe no gopmyne

g
Cyp =

mo

1
—+t 22—, (6.2)
By By

n
>
1=1

1 1
e g v BT}' - NpUpaLleHns CMeLLEHUIA OT eQNHUYHBIX YCUMUIA COOTBETCTBEHHO B CXAaTOW W pacTsHYTOW
30HaX CEYEHMS CTbIKa;

B - paccTosiHMe Mexay IMHUAMU W3MEPeHUs nepemeLLeHnii (PaccTosHUe OT NUHUM ONMPaHUs
purens Unu NNUTbl NEPEKPLITUS HA KOHCOSb A0 LEHTPA TSHXKECTM PacTAHYTOW UK CxXaTol apMaTypbl).

6.3.8 [JedopmaTMBHOCTbL CBSI3eBbIX MNaHenem B BuOE Kere300eTOHHbLIX KOJNTOHH, COeOMHEHHbIX

peLueTKon M3 CTalibHbIX 3N1EMEHTOB, cleayeT onpenendaTb U3 pacCMOTPEHUA NaHE N Kak (beprI CO BCEMM
LLIAPHUPHbBIMU Y3IaMn COMNMpAXeHUA CTallbHbIX 3N1IEMEHTOB APYyr C APYromMm u € KOJTOHHOM (pl/ICYHOK 6.3).
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B, ko, h3-BbicoTa aTaxa; i, £g, C3- BbICOTA CBS3EBOW NaHeNu; &y, @3, 3- PACCTOSIHUE OT OCU

purensi 4o anemMeHTa CBA3EBOW NaHenu; a - KOHCTPYKTUBHAsA cxema naHenw; 6 - pacyeTHble cxeMbl PEpPMbI U
KOMOHHbI B BUAE HepaspesHoun 6ankm

PucyHok 6.3 - CBaseBasi naHenb

CtanbHble 9NeMeHTbl COeAMHSIIOTCA C KOJTOHHOM yepe3 3aKknagHble petanwu, obnapatowime, Kak
npasuno, HeKOTOp0I7I noagaTinBOCTbIO. ﬂoaTomy OCeBYK XECTKOCTb CTallbHbIX 3J1€eMEHTOB cBA3en,

coeaMHeHHbIX ¢ KonoHHon L) cneanyet onpenensTs no dhopmyre

— = + =
D, EA g (6.3)

roe £, m A; - moaynb ynpyroctv 1 nnowwaas ceveHns CTanbHoro aneMeHTa;
3.- NPOEKUUa CMellleHNs 3aKknaaHoW AeTanu Ha OCb CTanbHOro anemeHTa OT AeWCTBUS eAMHUYHOM
CWIbl MO 3TOW OCK;

"'?CT - ONMHa CTaribHOro arieMeHTa.

6.3.9 XKectkocTb anacbparmMel B o6LeM criyyae nepemMeHHa Mo BbICOTE, T.K. MPOeMbl B CTEHKax Ha
pasHbIX 3Taxax MOryT 6biTb pa3nnyHbiMu (PUCYHOK 6.4).
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PucyHok 6.4 - CoopHas xene3obeToHHas gnadparma )XecTkocTu

6.3.10 [ns oTaenbHOro aTaxa M3rMBHYl KeCTKoCTb auadparmbl L. cnegyeT onpeaenstb no
dopmyne

Dy = knkakmkp*gbfa (6.4)

roe J - MOMEHT MHepuuun Bcero ocnabneHHoro npoemMmamm ceveHus ﬂ,VIa(bpal'Mbl;

Ej, - mopynb aedopmaumm 6eToHa;

ko - koaduUMeHT nonsyyecT GeToHa, NpuHMMaemblii pasHbiM: 0,85 MpU HENpoOAOIKUTENBHOM

pevictean Harpysok u 1(1+ @y o) - npu npogomk1TenbHOM AENCTBUM HArpy3ok, rae M o - KOS dULNEHT
non3y4yecTn, 3Ha4eHne KOToOporo npuHnmaroT cornacHo 6.1.16 CIN 63.13330.2012;

£, = 1,02 - KO3APMULMEHT, YUMTLIBAIOLLWIA HANMYMe apMaTypbi;
km - KO3(pPUUMEHT, y4yuTbiBaKOWMW MOAATNIMBOCTL CBapHbIX COEAWHEeHUM U onpefensieMbin no
dopmyne

_2,6p—13

30ecb A U A - BbICOTa M LUMPUHA anadparmsl,

kp- KO3 PULMEHT, YUNTLIBAIOLIMIA BNUSHUE NepeMblYek Hag npoemamMm 1 paBHbIi

kp = U(p +1) (6.6)

ANS 3Ta)ka ¢ 0QHUM NPoeMoM KoadpuumMeHT Z onpedensietTcsa no dopmyne

. W 44 @_ﬁ+h]
31, H? A+ 4 I

(6.7)

3[ecb } - BblCOTa 3Taxa,;
[ - WwvpnHa npoema;
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I - MOMEHT UHEpPLIMM CeYeHns NEPEMBIYKV Haa NPOEMOM;
v Ay- nnowans cevenus "cTon6os" amadparmbl y o6enx CTOpoH Npoema;

fin {5 - MOMEHTBI MHEpLMM CeyeHs CTONGOB.

Mpu Hannuum B guadparmMe Ha OOHOM 3Tae HECKOSIbKMX MPOEMOB 3HayeHve F npuvHUMaeTcs
paBHbIM CYMMe 3Ha4YeHUn Ey, onpeaerneHHblx no dopmyrne (6.7) Ana kaxgoro i -ro npoemMa.

CABUroBylo XECTKOCTb AnarpaMmbl JornyckaeTcs onpeaensite no doopmyre

Dy = keghy G A, (6.8)

roe (- moagynb caBura 6eToHa cteHku pasHbin 0,4 E,;,;
A - nnowaap avadparmel 6€3 yyeta NpoemoB.

6.3.11 MNogoaTnnBOCTb CBS3EN OKa3blBAET BRMSHWE Ha pacnpegenieHne yecunum mexagy anemMeHtamu
anadpparm 1 Ha nepemeLleHnst 34aHuns, No3TOMY crneayeT Takke yunTbiBaTe NOSATIIMBOCTb FOPU3OHTasbHbIX
pacTBOPHbIX LUBOB COOPHbIX Anadpparm XeCTKOCTU, CHUXKAIOLLMX XXECTKOCTb CTEHOBBIX MaHeNen.

6.3.12 Npu chopmMUpoOBaHMM PaCYETHOW CXEMbI PEKOMEHAYETCS KaXKObl KOHCTPYKTUBHbBIA SMEMEHT -
KOMOHHY, BXOASLY B cocTaB cObopHOWN Amadpparmbl XeCTKOCTU, BEPTUKANbHBIN PAg CTEH XECTKOCTU Unn
MPOCTEHKOB C NPOEMOM - pacCMaTpMBaTb Kak CaMOCTOATENbHbIN CTOMO.

6.3.13 B nnockux gnadparmMax »XeCTKOCTU U3rMOHYI0 U CABUIOBYH XECTKOCTU CTEHbl B MIIOCKOCTMU
crnepnyeT onpenendartb Kak Ans ynpyroro marepuana, T.e. no cpopmynam:

i
D:EE; Doy = balF, (6.9)

roe & v jp - TONWWHa v WnpuHa CTeHbl;

E - ana 6etoHHoM cTeHbl & =X, | ana kmpnuuaHon crewsl £ =085, , roe &p - moaynb
Aedopmauunm knagku, crnegyeT npuHumats cornacHo CIl 15.13330;

(3 - Moaynb caBura; Ans KUpnuyHoi ctenbl & = 0,4 &

Mpy HanNnuuu NpoemMoB LUMPUHY CTeHbI # B chopmyne (6.9) cnegyeT npuHMMaTh 3a BblMETOM LUMPUHBI
NPOEeMOB Ha y4acTKax BbICOTON paBHOW BbICOTE MPOEMOB.

6.3.14 XecTtkocTb agpa cnegyeT onpeensaTb aHanormyHo >XeCTKOCTUM AuadparMbl, €Cnu CTeHbl
BbIMOSIHEHbI M3 COOPHOro Xenes3obeToHa, Npu 3TOM OMNPEAENATCA XECTKOCTM B HarnpaBneHun obeunx
rMaBHbIX OCEN.

AHanornyHo criefyet onpenensiTb XeCTKOCTb s/pa U3 MOHOMUTHOrO Xene3obeToHa W M3 Kupnuya.
Mpu 3TOM ANs CTeH n3 xerne3obeToHa npuHumaeTcs iy =1,0, a Ana crteH U3 kupnuya ki, iy =1,0,

Hy =088, G=0458,.
6.3.15 XKecTkoCTb 9apa Npu KpydeHun cnenyeT onpeaensTtb no gopmyne

D = gk degdey oGy Lo, (6.10)

roe kP,KF'- KO3 MLIMEHT, YUNTLIBAIOLLMIA BNUSHWE NEepeMblYek Hag NpoemMamMmn B CTeHax siapa, pPaBHbIii
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1

ko=
T 6.11)
Bl cC,_ W
Prp = 7| 7 7
(a+&)° | 4 3025”55 ; (6.12)
73

fxp- MOMEHT MHEpPLIMN CBOGOAHOIO KpYYeHWsl, onpeaensemsblii no oopmyne

QE
Sy

5 (6.13)

I =

3[ecb (1- YABOEHHasi nnowanb, orpaHu4eHHasi cpeaHel NMHUER KOHTypa NonepeyYHoro ceveHns sapa;

S, - ANWHA W -TO yYacTKa aapa NoCTOSHHOM TOMWMHLI O, (BKIHOYas Npoembl);

¢ U k- pasMmepbl aapa B NnaHe no ocsim CTeH;
= quj { % - OTHOLLIEHMe BbICOTbI MPOeMa K BbICOTE 3Taxa;

¥ - KO3(PUUMEHT, 3aBUCALUMA OT OTHOLUEHUS BbICOTbI MEPEMbIMKM H#; K LWMUPUHE npoema | U
onpeaensemblii No oopmyne

2
k Py
v=14+255 TH —G,DET; (6.14)

E:'_S - pacCcToaHne Mmexay LeHTpaMun TaXecTtun ctonbos no obe CTOPOHbI NpoeMa.

OcTanbHble 0603HavYeHus - cM. popmyrbl (6.7) n (6.8).
CymmupoBaHue B 3HameHaTene dopmynbl (6.12) pacnpocTpaHaeTcs Ha Bce NpoeMb.

6.3.16 [opu3oHTanbHbIE HECyLiMe MNOACUCTEMbI - OUCKU MEPEKPbITUA B MHOTFOSTaXHbIX 34aHUSIX,
Hapsgy C BOCMPUATUEM MOME3HOW Harpy3ku 1 nepegadvent ee Ha BepTUKarbHbIE 3NEMEHTbI, AeOPMUPYACH
B CBOEW MJIOCKOCTU BbIMOSHSAT Pofib FOPM3OHTANbHbLIX AnadparM, CBA3bIBAOLMX BEPTUKamNbHbIE HECYLLNE
KOHCTPYKLMM B €4MHYI0 MPOCTPAHCTBEHHYHO CUCTEMY, Mepepacnpenensis Mexay HUMY BHELLHME Harpys3ku.

M3-3a nogaTnuBOCTW  MHOFOUYUCIIEHHBIX LUBOB ECTKOCTb [OUCKOB MNEPEeKPbITUA U MOKPbITUS
CYLLECTBEHHO CHWXaeTCsl MO CPaBHEHWKD CO CMJIOWHbIM  MOHOMUTHBIM NepekpbiTueMm. CHwKeHne
JOonycKaeTcs ydnTbiBaTb BBeOEHWEM MOHWKEHHOro 3HavyeHuss MoAyns YMApyroctM npu  MOCTOAHHOM
COOTHOLLUEHMN MeXay NpUBEAEHHBIMU MOZYNSMWU cOBura W YMNpyroctu, NPUHMMaemMoM Ansa COOpHbIX
nepeKpbITUA MPY Ka4eCTBEHHOW 3aJesike WBOB B COOTBETCTBUU C 6.2.4.

6.3.17 Tpun onpegeneHMn XeCcTKoCTU OUCKOB MEPEeKpbITUA M3 COOPHLIX Xere3o0eTOHHbIX NIuT Mo

cOOpHbIM purensiMm B CBOEW MMOCKOCTW crnefyeT yduTbiBaTb NOAATMMBOCTb, BbI3BAHHYD 3a CYeT
NOBbILLIEHHON AehOpMaTUBHOCTU COEAMHEHUIN HA Onopax U MEXMIUTHbLIX LWBOB (PUCYHOK 6.5).
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PncyHok 6.5 - dparMeHT cOOpHOro NepekpbITUS U3 MHOTOMYCTOTHbBIX NAWUT
6.3.18 B cOOpHbIX NepekpbITUAX NPUMEHSAIOTCS CrneayoLne TUMbl CTbIKOB:
- BEPTUKarnbHbI€ CTbIKX TOPLOB NIUT Yepe3 BETOHHbIE LWBbI C ONMOPHBLIMWU KOHCTPYKLUSAMU - PUrensamu;
- MPOAJONbHbIE CThIKN MexXay nnutamu;

- FOPU30OHTarbHblE CTbIKM (LUBbI) NAUT NO OMOPHbLIM NIOWaAKam C NOAAEPKUBAIOLLMMU KOHCTPYKUMUAMN
(cTreHamun, Bankamu unu purenamu).

CoBMmecTHas paboTa MHOrOMyCTOTHBIX MAUT 06ecneYnBaeTcs 3aMOHOMUYEHHBIMY LLIBAMW 1 CBApPHbLIMU
COeAUHEHUSIMU (ONs1 CBSI3EBbIX W MNPUCTEHHbIX NNUT). Ons yBenuyeHus cuenneHus 6eToHa LWIBOB C
KOHCTPYKUMSAMU Ha MX BOKOBOW NOBEPXHOCTM yCTpauBatoTcs yrnybneHus ans obpa3oBaHnst LUMOHOK.

6.3.19 lNpn MmogennpoBaHnN B3aMMOOENCTBUSA PSALOBbIX MHOrONYCTOTHBIX NAUT C NOAAEPXKUBAKOLLMMUN
KOHCTPYKUMSMU (purenun, 6anku u HecylimMe CTEeHbl) MPU FrOpPU3OHTarbHbIX Harpyskax criegyeT yuuTbiBaTb
CWMbl TPEHUS U CLLEMMEHMS NOACTUNAIOLLErO PaCTBOPHOrO COSA MO ONMOPHbLIM MoLagKam.

TOle,eBbIe WBblI MeXay ninTtaMmn U nogaepxnBakoiMMmn KOHCTPYKUUAMA pa60Ta+0T TOJTIbKO Ha CXaTtune
n caoBur nepneHgukynapHoO K nponeTy niunT.

6.3.20 B3anmogencTteme pebpuCTbIX MAUT C purensamm u 6ankamu npu ropyM3oHTarnbHbIX Harpyakax
cnepyet obecneynBaTh CBapHbIMW COEAMHEHWSIMM OMOPHbLIX 3aknagHbix getanen. CoBmecTHas pabota
NUT NPUY BepTUKaIbHbIX Harpy3kax obecnevmBaeTcs NpPoAoSibHbIMU BETOHHLIMM LLBAMU, BbIMOMHAEMbIMMU,
Kak NpaBuro, CO LUMOHKaMM.

6.3.21 PacyeTHble cxeMbl COOPHbIX HanoYHbIX ANCKOB NEPEKPbLITUIA AN pacyeTa Ha ropu3oHTanbHble
Harpysku, oparMeHT KOTOPOM MOKa3aH Ha pUCYHKe 6.6, 3aBUCAT B OCHOBHOM OT TuMa NUTbl NepekpbITus,
KOHCTPYKLMU NPOOOSIbHBIX LLBOB M YCNOBUIA ONUPaHNS.

KoHueHTpauua gedopmaunnii MpoMcXoamT B 30HaX CONPsKeHW COOpHBIX KOHCTPYKLUNIA, HA OCHOBaHWUM
3TOro pacyeTHyl0 Mopernb SAYelikM NepeKpbiTUS peKkoMeHAyeTcs npeacTaBnATb B Buae (pUCyHOK 6.6)
MMOCKOCTHBbIX 1 U CTepXXHEBbLIX 2 3NEMEHTOB, COeANHEHHbIX AedopMUpyeMbIMK CBA3aMU 3. YueT paboThl
NepekpbITUA M3 CBOEW MIOCKOCTM MPOW3BOAUTCA NMyTeM MPUMEHEHUS B pacyeTHOW Moaenu MnactTuH U
CBA3ell Kak NPOCTPaHCTBEHHbIX 3NIEMEHTOB.
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a - pacyeTHas Moenb A4YENKU NepekpbITUs; 6 - cxembl 4eOpMUPOBaHNA NPU HANNYUN CBA3EN
PucyHok 6.6 - PacyeTHas Mofernb A4enkm NePeEKPbITUA U CxeMbl 4ePOpMUPOBaHUS

6.3.22 XecTkoCTb BETOHHOIrO MEXMMMTHOrO WBa Ha n3rmb crnegyeT NpMHUMAaTbL PaBHOW HYIO, TO €CTb
LIOB paccMaTpyBaeTCs Kak umnuHapudecknin wapHup. OgHako cxmmaroLas LWoB cuna NpuknaabiBaeTcs He
no ocn 6OKOBOW rpaHn NIMT (PUCYHOK 6.7) - BO3HUKAET BHELEHTPEHHOE CxaTue. [10aToMy LMnMHApUYECKNiA
LIapHMp criegyeT pacnonaratb Mo OCU AEWUCTBUS CKUMAIOLLErO YCUNNS MU B YPOBHE CXaTOW rPaHn NnuThbI.

a - CXxema MeXnnmTHoro wea; 6 - NOoBOPOT BAOOJb I'IpO,D,OJ'IbHOVI ocu; 6 - casur nnnT

PucyHok 6.7 - Cxema paboTbl IPOAONbHOr0 MEXMIIMTHOIO LIBa

6.3.23 JXeCTKOCTb MEXMMAUTHOrO LBa Ha CAOBUM paBHa COOTBETCTBYIOLIEMY YCUMNUIO Qﬁ ,

BbI3bIBAIOLLEMY EAMHWYHBIE NepeMelleHns Ly , onpeaensemMomy no opmyne

Doy =CQp Iy (6.15)
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[nga yyacTtka wea, TONWNHOM ﬁﬁ , BbICOTOMN fiﬁ 1 ONMHOW BAOIMb OCU NNNTHI fﬁ :
by = Qﬁ 'v'ﬁﬁ "II':Gﬁ ""?jf "’Egﬁ:',

Dygy=G g iy Hv 1) (6.16)

roe v =1,2 - K03(PMPULNEHT, YUUTbIBAIOLWNA HEPABHOMEPHOCTb KacaTeNbHbIX HAMPsKeHUM no nnowagu
MONepeyYHOro CeYeHNst ANeMeHTa.
BnusiHne cOBWMroBom >ECTKOCTU LBa Ha COBMECTHy paboTy nnuT cregyeT yduTbiBaTh AniS

L.y = 300 kH/M, 4TO CylIECTBEHHO MeHblue pearnlbHOM XEecTKOCTU. [ns LWBOB MeXay TUMNOBbIMU

MHOTOMYCTOTHLIMW NAIMTAMK 3HAYEHNE CBUMOBON XeCTKoCTU L ;pHa 1 M wea cocTasnset 308:107 kH/m.

6.3.24 Pacrtdarnsarowime ycunma B MJIOCKOCTU AOWCKa NepekpbiTua W3 MHOronyCtoTHbIX TMJIAT
BOCNpMHMMAKOTCA B OAHOM HanpasJ/ieHUN CBA3E€BbIMU MEXKOJTOHHbIMU NINTamMn, B ApyromMm - purendamMmu.

JInHenHy0 NoAaTNMBOCTL CBA3EBLIX MAWT criegyeT onpeaensTb, COrnacHO CXeme Ha pucyHke 6.8 no
dopmyne

1 L I I L

+ +—1
Cr Brd Frag \B1-F B Py EB-R ) (6.17)

1 - NAuThI; 2 - purenu; 3 - KONOHHbI; 4 - apMaTypHbIe CBA3N

PucyHok 6.8 - PacyeTHas cxeMa K onpeaeneHmnto XXeCTKOCTU CBA3EBOW NNNUTbI NPY PacTsXKEHUM B NIIOCKOCTH
AMCKa NepekpbITUs

6.3.25 XKecTkoCcTb Ha pacTskeHue Mo 30He OnupaHUs CBA3EBOW MHOMOMYCTOTHOW MMM CNIIOLIHOWM
NnuTbl Ha purene (6anky) cnegyet onpeaensTe No hopmyne

"Ll ﬂ"sv ﬂ"s"'ﬁz ’ (6.18)

rne N, = A5, - younve B cessesoit apmatype;

Nsup=ﬂsupﬁsupf# - ycunve Ons npeofdorieHns TPeHus Mo niollagkam onupaHus MnuT Ha
noadepXmBatoLLMEe KOHCTPYKLWK,
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3aecb Jqsupl/l Gsup‘ nnowanb onnmpaHna U onopHoe gaBrieHne NinTbl Ha purenb,

Ji - KOOPULMEHT TPEHMSA NNTLI 06 OMOPHYH KOHCTPYKLIMIO;

N.s '*'?.::
37 4 . F -Aedopmaunu CBS3eBOW apMaTypbl;
5 5

Fit

&, - pedpopmaumn 3aknagHom AeTtanu, onpeaensieMble no pacyety U NpuHUMaemble He Gonee 2 MM.

6.3.26 XKeCTKOCTb TpeHMst NYCTOTHOW NSIUTblI peKoMeHayeTcs onpeaendatb npu gedopmauuax casura
paBHbIX £.4 =100-10-7.

6.3.27 B nepekpblTuaX M3 pedpucTbiX MNAUT NpU BO3LEWNCTBUM TOPU3OHTANbHOW Harpys3kM Ha
nepekpbITUE OMOPHOE COEAVMHEHWE BOCMPUMHUMAET cABurawwee ycunue, uM3rmb M KpydeHue B CBOEN
nnockoctn. CymMmapHbie NUHENHbIE NMEpPEMELLEHNA B COMPsSKEHUM B OOLLUEM crnyyae crnegyeT onpenensTb

crnoXeHneM aedopMauuin 3aknaaHbix agetaneit purens (& . ) u pebpa (ﬂxp ) NuUThI

by = bp +ﬂ"xp- (6.19)

OnopHoe conpsixeHne pebpucTol NNNTLI C pUreniemM pekoMeHayeTcs NpeacTaBnsiTh B BUAE CTEPXKHS,
ceyeHve 1 AnuHa KOTOPOoro onpeaensiioTcs U3 YCNOBUSI PaBEHCTBA JIMHEWHbIX M YINoBbIX AedopMaLni.

XecTkocTb anemMeHTa CBA3M NpU PacTsHKEHUU-CXXATUM B STOM CryyYae onpeaensieTcs no gopmyne

N

X

AN (6.20)

xal

B

roe NJ.’ - FOPU30OHTAalIbHOE yCuimne Ha coeanHeHune BOoJib OCU X.

6.3.28 lMpy OMOHOMNUYEHHbIX LUBAX >XECTKOCTb COMPshKEHMS1 pebpa NnuTbl C MONKOW purens npu
CXKMMaMLLMX BETOHHbIV LLOB HaNpsXXeHUsax onpeaensieTcs no opmyne

B Ex 'ﬂb,red -
= e, 6.21)

roe £y , ﬂ,g;.,,.gd n iy - MoAynb ynpyroctu 6eToHa, nnowagb M TOMWMHA LIBa 3aMOHOMMYMBAHUS

COOTBETCTBEHHO.
Mpn OencTeum ropu3oHTanbHOM Cunbl, pacTAarmBarollen GETOHHbIN LIOB, >XECTKOCTb COEAMHEHMS
onpegensetcs no cdopmyrne (6.21).

6.3.29 Y4yeT BNUAHUS BEPTUKaNbHOW Harpysku Ha >XKeCTKOCTb [MCKa MepeKpbITUa Mpu pacyeTe Ha
ropn3oHTarnbHble Harpy3kum pekoMeHAyeTCs MPOoM3BOAUTbL NYTEM W3MEHEHUS XXECTKOCTHbIX XapaKTepUCTUK
OMOPHbIX COeAUHEHUN. KOHCTPYKTUBHYIO aHW3OTPONUIO AedopMUpPOBaHNS CBA3EBLIX 3NIEMEHTOB crneayeT
yuuTblBaThb orpegeneHneM XeCTKOCTHbIX XapakTepUCTUK B 3aBUCUMOCTW OT HanpasneHus 4enCTBUS YCUMUM
B COOTBETCTBMM CO CXEMOW AeOPMUPOBAHUSA MOAENN AHENKU NEPEKPLITUSI.

6.4 Yuet hm3nyeckom n reomeTpmyecKom HENMMHENHOCTHN

6.4.1 PacuyeT MHOrosTaxHblX KapKacCHbIX 34aHMW cnegyeT Mpou3BOAUTbL MO MPOCTPaAHCTBEHHbLIM
pacyeTHbIM CXeMaM C yyeToMm U3NYECKON, FeOMeTPUYECKOM W KOHCTPYKTUMBHOW HEerMHEeWHOCTen U
B3aMMOJENCTBUSA C FPYHTOM OCHOBaHWSI.

6.4.2 [Ons xene3obeTOHHbIX KOHCTPYKUUN (U3NYeCcKas HENMHEMHOCTb BbI3bIBAETCA Heynpyrumm

/J,ecbopmau,vaM 6eToHa u apMaTypbl B 3fieMeHTax u y3roBbIX CONPAXEeHUAX, a Takke BO3HUKaKLWNMN B HUX
TpewnHamn. 3Ha4yeHne cbw3wqe0|<0|7| HENMNHENHOCTU ﬂe(bOpMI/lpOBaHI/IH MaTepumarnoBs 3aBUCUT OT YPOBHA U
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3HaKa BO3HUKaKOLLUX B HUX Hal'lpﬂ)KeHMﬁ.

6.4.3 lNop reomeTprMyECKON HENUHENHOCTBIO MOHUMAIOT HapyLleHUe NMHENHOW 3aBUCUMOCTU MeXay
Harpy3kom W  MepemMelleHUs MK,  BbI3BAHHOE  BO3HWKHOBEHWEM  OOMOSHUTENbHbLIX  YCUINMUIA  Mpu
0eopMNPOBaAHNN KOHCTPYKUUN WMN OTAESNbHbIX €€ 3MIEMEHTOB. YYeT reOMeTPUYECKON HENMHENHOCTU
OonycKaeTCs OCYLLECTBNATL C NOMOLLbI YPaBHEHUI, CBA3bIBAOLLMX NepeMeLLeHns ¢ gedopmaunsammn nnm
YypaBHEHWU paBHOBECHUS.

6.4.4 [Ina y3noBbIX COMPSPKEHUIN COOPHBLIX »Kene300eTOHHbLIX 3/IEMEHTOB XapaKTepeH ocoObii BUA
HENUHEMHOCTN - KOHCTPYKTMBHOW. OHa 3akno4yaeTcss B TOM, YTO OMOHOMMYEHHbIE 4YacTW y3nos, MNpu
OTCYTCTBMM B HUX MeTann4eckmx cBA3en, CONPOTUBASIOTCA CXKaTUIO, HO HE COMPOTUBASAIOTCA PACTSXKEHNIO.
OTO nNpuBOAUT K pasnuYHoOW AedOpMATUBHOCTM TakuxX Y3rOB MNpy AEWCTBMM Ha HUX 3HAKONEepeMeHHbIX
yCcunun.

6.4.5 lpu aHanuse 3gaHMM NO AUCKPETHO-KOHTUHYyanbHOW MOAENU M B MNPaKTUYECKUX MeTodax
pacyeta HeNWHENMHOCTb AedOPMUPOBAHUSA 3SMNEMEHTOB U CBA3eW cregyeT yuuTbiBaTb BBEAEHUEM
06006LLEHHBIX KO3(PDULNEHTOB, KOPPEKTUPYIOLLMX X XKECTKOCTHBIE XapakKTEPUCTUKN UMK NepeMeLLEHNS.

6.4.6 YncneHHble MeToabl, B TOM YMCre METOL KOHeYHbIx anemeHToB (MKQJ), no3sonsoT 3ajaBatb
AedopMaUMOHHbIe CBOWCTBA OTAEMbHbLIM YacTAM KOHCTPYKLMU HE3aBUCUMO OT OCTalbHbIX 91eMEeHTOB. JTO
AaeT BO3MOXHOCTb OnuCbiBaTb (PU3NYECKYID HENMHEWHOCTb KaKOoro 3rieMeHTa Ha OCHOBaHuM €ero
avarpammbl  4edhOpPMUPOBaHUSA M YPOBHA HanpsbkeHun. [lpu aTomM cnegyeT yuutbiBath, 410 MKO
npegycmaTpuBaeT NMOCTOSHCTBO XECTKOCTHbIX XapakTepuCTUK B Mpederniax KoOHeYyHoro anemeHTa. [oatomy
yyeT U3NYECKON HENUHENHOCTU TpebyeT yBenuyeHUs 4acToTbl Pas3buBKM KOHCTPYKUMU Ha KOHEYHble
3MNEeMEeHTHI.

7 MpoeKkTupoBaHue xerne3o6eTOHHbIX KOHCTPYKLUUM

7.1 O6wue nonoxeHus
7.1.1 Ons obecnevyeHusi Hecylleh CNOCOBHOCTW, MPUrogHOCTM K HOPMarbHOW 3KchnyaTauunm u
AOMNroBeYHOCTM BETOHHBIX U Xene300eTOHHbLIX KOHCTPYKUMIA HEOOXOAMMO BbINOMHATL TpeboBaHus:

- MO pacyeTy Xene3obeTOHHbIX KOHCTPYKUUA 6e3 npeaBapuUTenbHOMO HanpsikeHus No npeaerbHbIM
COCTOSIHUSAIM NEpPBOK U BTOPOK rpynn cornacHo pasgeny 8 Cl 63.13330.2012;

- MO pacyeTy Xenes3o0eTOHHbIX MNPeABapPUTENBHO HAMPSPKEHHbIX KOHCTPYKUMW MO npeaenbHbIM
COCTOSIHUSAIM NepBOKr U BTOPOK rpynn cornacHo pasgeny 9 Cl 63.13330.2012;

- MO reoMeTpuyecKMM pasMepaM 9feMeHTOB KOHCTPYKUMM cornacHo nogpasgeny 10.2 CrIl
63.13330.2012;

- N0 apMUPOBaHMUIO (COOEPKaHUIO MU PaCMONOXEHU0 apMaTypbl, TOMNLWMHE 3alMTHOro crnosi 6eToHa,
aHKepOBKe 1 coeanHeHnaM apMaTypel) cornacHo nogpasgeny 10.3 CI163.13330.2012;

- MO 3awuTe KOHCTPYKUMA OT HebnaronpusaTHOrO BMAMSHWS BO3AenWcTBUM cpedbl cornmacHo CIl
28.13330.

7.1.2 B KOHCTPYKUMAX 30aHUIA U COOPYXXEHUI criegyeT npegycMaTpuBaTh MX pa3pe3Ky MOCTOSHHBIMU U
BPEMEHHBLIMU TeMMNepaTypPHO-YCaAo4YHbIMU LBAMWU, PACCTOSIHUSI MEXAY KOTOPbIMU ONpeaensitoTca pac4eTom
B cooTBeTcTBUM ¢ CI1 27.13330.

I'Ipvl BO3MOXHOCTHU HepaBHomepHon ocagku d)yH,D,aMeHTOB cnenyet npeagycMatpuBaTtb pasgeneHue
KOHCprKU,I/IVI OCagO4HbIMU LLIBAMU.

7.1.3 Ina apMnpoBaHUA KOHCTPYKLMI NPUMEHSIOT apMaTypy crieyoLwmx BUAOB U KNaccoB:

- B KayecTBe Hanpsiraemol apmMaTypbl - CTEPXHEBYIO ropsidekaTaHyro nepuogudeckoro npoduns
knaccos A600, A800 m A1000 no TOCT 5781 u CTepXHEBYD TEPMOMEXaHWYECKN YMNPOYHEHHYIO
nepuoanyeckoro npoguns knaccos AT600C, AT800, AT1000 no FOCT 10884; apmaTypHble kaHaTbl KaccoB
K1400 n K1500 no FOCT 13840; BbICOKONPO4HYIO MPOBOSIOKY Nepuoamnyeckoro npodunsa knaccos ot Bp1200
0o Bp1600 no NOCT 7348; cTepxHeEBYI0 ropsivekataHylo nepuogudeckoro npogpuns knacca A400 no NOCT
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5781 ynpOYHEHHYIO BbITS>KKOW, C KOHTPOSEM 3HAYEHUI HaMNPSKEHUS U NpeaenbHOro yANMHEeHUS;

- B KayeCTBe HeHanpsiraeMon apmaTypbl - CTEPXHEBYIO ropsiyekaTaHyto nepuoamyeckoro npodung
knacca A400 un rnagkyto knacca A240 no FOCT 5781; cTepXHEBYHO TEPMOMEXaHUYECKU YMPOYHEHHYHO
knacca AT400C no FOCT 10884; cTepxHeBYyl ropsidiekaTaHytd WM TEPMOMEXAHUYECKN YMPOYHEHHYIO
knacca A500C no TOCT P 52544; apmaTypHyto NPOBOJSIOKY Mepuoamyeckoro npodgunsa knaccos B500 un
Bp500 no TOCT 6727 n B500C no NOCT P 52544,

7.1.4 NcnblTaHUs KOHCTPYKUMKA M OLEHKY WX MPOYHOCTM, XKECTKOCTU U TPELUMHOCTOMKOCTU crenyeT
nposoauTb B cootBeTcTBMM ¢ TOCT 8829 1 pabounmu yepTexamm Ha 3T KOHCTPYKLNN.

7.1.5 MapkupoBky KoHCTpyKuuin npoogat B cootseTctBum ¢ FOCT 13015 n FTOCT 23009.

7.1.6 ApmaTypHble 1 3aknagHble U34enus, X CBapHble, BA3aHble U MeXaHu4eckne coeanHeHus ans
Xene3obeTOHHbIX KOHCTPYKLUMA A0MKHbI cooTBeTcTBoBaTh TOCT 10922.

7.2 PyHpamMeHTbI

7.2.1 [INa MHOro3TaXHbIX KapKacHbIX 30aHUN NPUMEHSIOT (PyHOAMEHTbI CreayoLmxX TUMNOB:

- cTonb4yaTtble Ha eCTECTBEHHOM OCHOBaHUY;

- JIEHTOYHbIE Ha €CTECTBEHHOM OCHOBAHWMU;

- CNMIOWHbIE (NMIUTHbIE) HA €CTECTBEHHOM OCHOBAHUY;

- CBaWHble.

PacueT ocHoBaHuu

7.2.2 PacyeT ocHOBaHWI no gecopmaumsim U Mo Hecywen cnocobHOCTU crnedyeT BbINOMHATL Ha
coyeTaHust Harpysok, koTopble nNpmBedeHsbl B 5.2.3 CI1 22.13330.2016, ¢ koadduumeHTaMm HagexXHOCTU No
Harpy3ke - B cooTBeTcTBUM ¢ 5.2.2 CI122.13330.2016.

7.2.3 Ycnnnst B KOHCTPYKUUSX, BbI3biIBAEMblE€ KMMMATUYECKUMU TeMnepaTypHbIMU BO3AENCTBUSIMM,
npu pacyeTe OCHOBaHWA NoO JedopMaumsM [OOMyCKaeTCA He y4vuTbiBaTb, €CMM PacCToaHME Mexay
TeMnepaTypHO-0CaA0YHbIMU LUBAMU HE MpPEBbILAET 3HA4YEeHWN, yKas3aHHbIX B CTPOMTENbHLIX HOpMaXx W
npasunax no NPoOeKTUPOBaHNIO COOTBETCTBYHOLLUMX KOHCTPYKLUMI, B cooTBeTCcTBMM € 5.2.7 CI122.13330.2016.

7.2.4 PacyeT oCHOBaHWIA MO HecyLlen cnocobHOCTM cnegyeT BbINOMHATL B cooTBeTCcTBUM C 5.7 CI1
22.13330.2016, no pedopmaumam - B cootrBetcTBuM ¢ 5.6 CI 22.13330.2016. B npouecce pacyeta
nony4aroT pasMepbl NoAoLWwBbl PyHAAMEHTa.

O6wue paHHbIE

7.2.5 Tloa KONOHHbI MHOTFO3TaXHbIX KapKaCHbIX 34aHWV NPOEKTUPYIOT cTonbyaTtble dyHOAAMEHTbI, B
TOM YMCne CTakaHHOro Tuna, KOTOpble COCTOSIT U3 MOAKONMOHHUKA U OOHO-, ABYX- WIN TPEXCTYMNeH4aTomn
NIAUTHOW YacTu.

7.2.6 lpu ycTponcTBe yHOaMeHTa Ha €eCTeCTBEHHOM OCHOBaHWM cnefyeT npegycMmartpusaTth
GeToHHYI0 noaroToBky TonwmHon 100 Mm u3 Tskenoro 6etoHa no MOCT 26633 knacca No NPOYHOCTU Ha
cxaTue He Huxe B7,5.

7.2.7 COﬂpﬂ)KeHl/Ie d)yH,qameHTa C KOJTOHHOMW BbIMNOSIHAETCS CTakaHHOro Tuna nog C60prIe KOJ1OHHbI.

7.2.8 TpeboBaHns K W3rOTOBMEHWIO, MapKMpOBKE, MPUEMKE, TPaHCMOPTUPOBAHUIO W XpaHEHUIo
CcOOpPHbIX kene3006eTOHHbIX CToNG4YaThiX yHAAMEHTOB crieAyeT npuHumaTh B cootBeTcTBum ¢ FTOCT 13015.

7.2.9 Obpe3 cbyHOameHTa pekomeHayeTcsa pacnonaratb Ha oTMeTke MuHyc 0,15 m gns obecneyeHus
YCIOBWUI yCTPOMCTBA MOJIOB MOCIE 3aBepLUEHMsT HyNeBoro uukna. MNMpu 3HaunTensHON rnyouHe 3anoxeHus
dyHOamMeHTa Haj ero NAMTHOM YacTbio YCTPamMBaT MOHOSIMTHO CBSA3aHHbIW C MANTON NOLKONOHHUK.

7.2.10 C uenbio yHUMKauUM npuMeHsemMon Ans yCcTpoucTBa OpM WHBEHTapHOW onanybku, Bce
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pasvepbl B nnaHe crneayeT npuHuMatb KpatHbiMu 300 mm unu 450 mm. TpeboBaHus K MHBEHTapHOW

onany6ke npuseaeHsl B FTOCT P 52085.
7.2.11 Tlnowaab ceyeHMst NogowBbl (pyHOaMeHTa credyeT nNpuHMMaTb MO pacyeTy, ucxoasd u3
YCUIMUI, MepefaBaeMblX KONMOHHOW, M [ONyCKaeMbliM YAENbHbIM AaBfEHWEM rpyHTa, OnpedesieHHbIM B

cooTBeTcTBUM ¢ 5.6.26-5.6.30 CI122.13330.2016.
7.2.12 [Ona obecnevyeHnsi NPOYHOCTM MPU MOHTAXKHBLIX W MOCTOSHHbLIX Harpyskax MWHUMarbHYH

TOJNWWNHY CTEHKN CTakKaHHOW 4YacTu no Bepxy cneagyet npuHnmatb HE MeHee 175 mm.

7.2.13 ®yHpameHT cnegyeT wsrotaenuBaTb K3 Tskenoro 6etoHa no [OCT 26633 knacca no
NMPOYHOCTU Ha cCxaTme He Hwxe B15. 3anmeky cTakaHHOW 4acTuM Nocrne YCTAHOBKW KOMOHH criegyet
npouseoauTb TsbkenbiM 6eToHom no FOCT 26633 knacca No NPOYHOCTM Ha cxaTune He Hke B15 Ha menkom

rpaBumm.
7.2.14 BbicoTy doyHOAamMeHTa criegyeT NpUHMMaTh UCXOAS U3 YCIOBUN:

a) obecneYeHns KecTKol 3aAenkn KOJIOHHbI B hyHOaMEHTe - qu =k, + 0,25 ¢

roe Ans CrnsioLHOM KOMOHHBI 333 =h (% - 6onbLUA pasmep CeYEHUs KOSOHHbI);

0) obecneyeHns aHkepoBkKn paboyen apMaTypbl KOMOHH - qu_aﬂ 2hy +0,25m, rpe Hay CRiEayeT

onpenenaTb B cootBeTcTBMM ¢ 10.3.25 CI1 63.13330.2012;

B) yCTpPoNCTBa hyHAAMEHTa HUXKE rNyBUHBI MPOMep3aHust rpyHTa & £, KOTOpyIO criefyeT onpeaensTb

B cooTBeTCcTBMM C 5.5.4 CI1 22.13330.2016.
B nepeuncnenusax a) n 6) B popmynax qu_sm qu_aﬂ 0,25 M - MMHMMarnbHasa TOMNWMWHA gHA YacTu

ctakaHa 0,2 M ¢ y4eTOM NoAnmnBKN NoA KONoHHY 0,05 m.
7.2.15 ®yHOoamMeHT NoA cnapeHHbIEe KOMOHHBI (B TeMNepaTypHbIX LWBAxX) criedyeT ycTpansaTb 0OLLMM.

7.2.16 3a3op mexay rpaHsMmn KOMIOHH U CTEHKaMK CTakaHHOW 4acTu pekoMeHAyeTCs MpuHMMaThb no
Bepxy 75 MM 1 no Hu3y 50 MM, a Mexady HU30M KOMOHH 1 OHOM NoAKonoHHMKa 50 mm (pyucyHok 7.1). Beinet
CcTyneHen pyHOaMeHTa criegyeTt onpenensaTb pacyeTtom U NpMHUMaTb He Bonee 4BOWHOW BbICOTbI CTYMNEHMU

dyHAameHTa.

:

\|.-r : - T
k=1 2
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1 50 50

\\\ 2

— - 7
& 7 =T
ey

l La<hf2 | L<h_2

1 - NOAKONOHHUK; 2 - NNNTHas YacTb PyHAaMeHTa

PucyHok 7.1 - ConpspkeHue ctonbyaToro oyHaaMeHTa € KOJTOHHOW
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Pacuet cpyHOameHTOB
Pacyem nnumHoul Yacmu ¢hyHOamMeHma Ha rpodaesriueaHue

7.2.17 Ha npogaBnuBaHue paccyMTbiBAaeTCA MAUTHas 4YacTb (PyHAAMEeHTa OT HM3a KOSMOHHblI WK
noakonoHHuka. NMpyn aToM paccmaTpuBaeTcsl pacdeTHOe MOonepeyvyHoe CeYeHue MNIUTbl, PacrnofioKeHHOe

BOKPYI KOMOHHbI (MOAKOMOHHMKA) Ha paccTosHuax #g {2 | no noBepxHOCTU KOTOPOro AeNCTBYIOT
KacaTelnbHble YCUUS OT NPOAOIbHOM CUITbl U MOMEHTA KOMOHHbI (PUCYHOK 7.2).
7.218 PacyeT Ha npogaBnMBaHWe UEHTPanbHO W BHELEHTPEHHO HarpyXeHHbIX CTakaHHbIX

byHOaMEHTOB KBaapaTHbIX Y MPAMOYTrOfbHbIX B NiaHe crieqyeT BbiNOMHATbL B cooTBeTCTBUU € 8.1.46-8.1.50
CI163.13330.2012. MOMEHT, yunTblBaeMbI Npu NpoaaBnMBaHUK, onpeaenstoT no opmyne

My +0h
=—— (7.1)

2

MOMEHT CONPOTUBIIEHMS KOHTYpa PACHETHOrO NOMNEePEeYHOro ceveHnst g onpeaensioT no gopmyre

M

{, +
WEJ = ':fc +ka}[%+jckﬂ], (7.2)

roe {,n &, - pucyHok 7.2;
) - paboyas BbICOTa MIAMTHOM YacTU (PyHAAMEHTa, paBHas cpeaHeapudMETUYECKOMY 3HaYEHUIO

paboymx BbICOT AN apMaTypbl MAUTLI B HANpPaBleHu pasmMepoB [ U f .

hof2, L. hyl2

Mupaminaa A2 PacueTHoe nonepesHoe
NPOASBNMBSHHRA “ N% M / ceveHue
e ':r'il- —
& R Q -
< - 0 =
3 1
I 45 4%, .
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PucyHok 7.2 - Cxema ang pacuyeTa (pyHaamMeHTa Ha npogasnuBaHve
7.2.19 Ecnu nnuTHaga 4acTb dpyHOaMeHTa COCTOMT M3 HECKOIbKMX CTyNeHen, To criefyeT npoBepsiTh
Ha npodaBnvMBaHWE MNUTY U3 MEHbLUEro 4ucra CTyneHen, npuHUMas 3a E:lc 7] .E,: pasmMepbl

BbILLEPACTONIOXEHHOMN CTyMeHu, a 3a 4 - pabouyto BLICOTY paccMaTpUBAEMON YacTy MiuTbI.

7.2.20 Tpn cTakaHHOM COMPSPKEHUN COOPHOM KOFOHHbI C HU3KMM (yHOAMEHTOM, KOrga BbicOTa
NOAKOMOHHUKA rzi.;f 'i':',5{f.:f —f¢]+ffp (pucyHoK 7.3), paccuuTbiBalOT OHO CTakaHa Ha MNpodaBnvBaHve

KOSIOHHOW, MpuHUMasi 3a &, n {, pasmepbl ceyveHNst KOMOHHbI, a 3a 4 - pabodylo BbICOTY MAUTLI OT AHa
cTakaHa. MNpu 3TOM 3Ha4YeHWe cumnbl A7 YMHOXAeTCs Ha 3Ha4yeHue KoadpdpuumeHTa o, y4MTbiBaKOLLErO
YaCTUYHYIO Nepeaady cunbl A7 Ha CTEHKM CTakaHa U paBHOE

o= (1- 0484, ' N}, Ho He menee 0,85,

roe A, = 24, +1.3d. - nnowanb 6okoBoOV NOBEPXHOCTU KOMOHHLI, 3a[eNaHHON B CTakaH yHaaMeHTa.
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PucyHok 7.3 - K pacyeTy doyHaameHTa CTakaHHOro Tuna Ha npoaasnuBaHune

Pacuyem ¢pyHdameHma Ha packarbigaHue

7.2.21 Hacuny &, = MoinposepsioT npouHoCTb hyHOAAMEHTa Ha packanblBaHne 13 yCrioBuii
npu &, f, =4, PN, (1+h, 1104 Ry,
npu &, f, = Ay PN, (145, 104y By

roe v A - nnowaamn BepTUKanbHbLIX CeYeHNit dyHAAaMEHTa B MIOCKOCTSAX, NPOXOASLMX MO OCW KOMOHHBbI

napannenbHo CTopoHam [ U & nogowBbl pyHOAMEHTa COOTBETCTBEHHO, 3a BblYETOM NMOWaaM CTakaHa
(pucyHok 7.4).
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PucyHok 7.4 - K pacyeTy dpyHOamMeHTa CTakaHHOro Tuna Ha packanbiBaHue
Pacyem ¢byHdameHma Ha MecmHoe cxamue

7.2.22 BeToH nog TOPLOM KOMOHHbI NMPOBEPSIOT Ha MecTHoe cxkaTtue cornmacHo 8.1.43-8.1.45 CI1
63.13330.2012.

Pacyem cmakaHHoOU Yyacmu rnoOKOTOHHUKA

7.2.23 PacyeT npoponbHOM apmaTtypbl Xene3obeTOHHOro MOAKOMOHHMKA MNpOoM3BOAMTCA B
cootBeTcTBMM C pasgenom 8 CI1 63.13330.2012 Ha BHELEHTPEHHOE cXaTue Kopob4yaToro cevyeHus
CTakaHHOWM YacTu B NIIOCKOCTM 3aZileNaHHOoro TopLua KoMnoHHbI (ceveHue |- pucyHka 7.5) u Ha BHELEHTpEeHHoe
cXkaTue NPAMOYrofibHOro ceveHns NoAKoNoHHMKa B cedeHum -1l (pucyHok 7.5).

B xene300eTOoHHbIX BHELEHTPEHHO CXaTbIX NMOAKOJIOHHUKaX nnowagb cevYeHua apmatypbl C Ka)KLI,OI7I
cTopoHbl (4 n _4') pomkHa 6bITb He MeHee 0,05% nnowaam NoNnepeyHoOro cevYeHns NOAKONOHHUKA.

XKene3zobeToHHble NOAKONMOHHWKN apMUPYIOTCS NPOAOMbLHOM M MONEPEYHON apMaTypoln MO PUCYHKY
7.5.

MwuHUManbHbIA NPOLIEHT codepxXaHna apmatypbl A4 K1 _4' BO BHELLEHTPEHHO CXaTbIX MOAKONIOHHUKAX,

HecyLlas CrnocobHOCTb KOTOPbIX MPW pacHyeTHOM IKCLEHTpUcUTeTe Ucronb3yeTcd MeHee 4dem Ha 50%,
He3aBMCKMMO OT rMbkocTy NnpuHMMaeTcs paBHbiM 0,05%.
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PucyHok 7.5 - ApMmypoBaHue nofKoNoHHMKA U ero CTakaHHOW YacTu

7.2.24 B dpyHaoameHTax CTakaHHOrO TuMa CTEHKW CTaKaHHOW 4YacTu MOAKOSIOHHMKA AONyCKaeTCs He
apmupoBaTtb nNpu ux TonwwmHe no Bepxy 6onee 200 mm n 6onee 0,75 BbICOTbI BepxHen cTyneHu (npu
rnybvHe cTakaHa Gonbluen, YeM BbicoTa NogkonoHHuka) unu 0,75 rnybuHel ctakaHa (npu rnybuHe cTakaHa
MeHbLLEN, 4YeM BbiCOTa MOAKOMOHHWKA). [Npn HecobniogeHnn 3TUX YCNOBUW CTEHKU CTakaHOB crnegyet
apMmnpoBartb MonepeYHon apMaTypoin B COOTBETCTBUN C PaCHETOM.

7.2.25 CrakaHHasi 4YacTb MOOKOJIOHHMKA paccyuTbiBaeTCsl Kak uarmbaemblii anemMeHT KopobyaToro
CeYeHUss Ha ypoBHe TOpLA KOJTOHHbI MpU AEWCTBUN MOMEHTA, PaBHOMO

M
npn €= Eafc 2 M, =08(M+0d, -05M,); (7.3)

npu l, f2=e=d, 06 My =03M+0d,, (7.4)

rone M, N v L'- ycunusa B ce4eHnn KOMOHHbI MO BEPXY MOAKOMOHHMKA.

Mpy oguHakoBbIX AnameTpax nonepevyHon apmartypbl U OQUHAKOBOW Mapke cTanu nnowasb cevYeHus
nonepeyHomn paboyert apmaTypbl KaXKaon CBapHOW CETKM paBHa

M

n

M 4

=7
npu E:FEEC.{E Rszzi : (7.5)
1
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B cnyyae sarnyGneHus ctakaHa B MIMTHYH 4acTb (pyHOAaMeHTa ceuvyeHue MnonepeyHoi pabouyer
apmaTtypbl CETOK Tak e onpegensietcs no copmynam (7.5), (7.6); ceTku mnomnepeyHoro apmMmpoBaHus
yCcTaHaBNMBalOTCS B Npeaenax NoaKoNoHHMKa.

A

5

npn f. f2=e=l /6 (7.6)

{
2 Ei

B cny4yae OencTems HOpMaJ'IbHOIZ cunbl B npegenax dapa cedYeHusa & nonepe4vHoe

apMupoBaHue NOAKONOHHMKA Ha3HaYaeTCs KOHCTPYKTUBHO.
KoHcTpyupoBaHue pyHaameHTOB

7.2.26 ApMupoBaHue NoaoLBbl OTAENbHbIX PYyHAAMEHTOB PEKOMEHAYETCS OCYLLEeCTBNATL CBAPHbIMU
ceTkamu. PaccTtosHne Mexay ocaMu CTEPXKHEN CeTOK pekomeHayeTcs npuHumMath ot 150 go 300 MM, HO He
6onee ykasaHHoro B 10.3.8 CI163.13330.2012.

OnameTtp pabounx cTepkHeN, yknagblBaeMbiX BOOSb CTOPOHbI dyHAAMeHTa pa3amepom 3 M U MeHee,
OOIKeH OblTb He MeHee 10 MM; anameTp paboumx CTepXKHEW, yKrnadblBaeMblX BAOMb CTOPOHbI pa3mMepom
bonee 3 M, - He MeHee 12 MM.

ApMaTypHble CeTKM AOIMKHbI ObiTb CBapeHbl BO BCEX TOYKax MepeceyeHus ctepxHen. [JonyckaeTcs
YacTb NepeceyYeHni CBs3bIBaTb NMPOBOSIOKOW MPUY YCroBumn o6a3aTenbHOM CBapKu BCEX TOUEK NepeceveHmns B
OBYX KpavHMX psgax no nepumeTpy CeToK.

7.2.27 lMNMopowebl yHAAMEHTOB peKOMEHOYETCS apMMpPOBaTh CBApPHLIMWU CETKaMK LUMPUHON He Gornee
3000 MM, yknagbiBaemMbiMW B ABYX MIOCKOCTAX Takmm obpasom, 4Tobbl pabodas apmaTypa BEPXHMX U
HWXXHUX CETOK NpoxoAduna B ABYX B3aMMHO MEPNeHAVKYNSPHbIX HanpaBneHusax. CeTkn B Kaaon MnockocTu
yKragpiBaloTCs pAaoM Apyr ¢ Apyrom 6e3 HaxnecTku (pUcyHok 7.6).

I'IpM BO3MOXHOCTU U3roToBNEHUNA N TPAHCNOPTUPOBAHUN CETOK 6onbLUKX pa3mepoB C Tpe6yeMbIM
OnamMeTpoM onyckaeTcda apmMmmpoBaTb NOAOLLBbI q.)yH,D,aMeHTOB LernbHbIMU CETKaMU.
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PucyHok 7.6 - ApMmypoBaHue nofoLBbl hyHOaMeHTa ceTkamu

7.2.28 ToaKoNoOHHMKM yHOAMEHTOB, €Cnnm 3TO HeobXoaMMo Mo pacyeTy, AOMKHbl apMMpoBaTbCH
NPOAONBLHON U NonepeYHor apMaTypor No NPUHLNMY apMUPOBAHUSA KOMOHH.

[nameTp NpoonbHbIX paboymx CTepKHEN NOAKONIOHHMKOB A0JKEH ObITb HE MeHee 12 MMm.

7.2.29 ApmupoBaHne MOAKOSIOHHUKOB
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CaMOHEeCYLLMMKN Kapkacamu, cobrpaemMbiMy U3 NITOCKUX CETOK.
7.2.30 ApMmupoBaHue CTEHOK CTakaHa NpoM3BOAUTCH NONepevyHon U NpoAONLHON apMaTypoun.

MonepeyHoe apMMpoBaHWe CTEHOK CTakaHa crefdyeT BbINOMHSATb B BUAE CBapHbIX MIIOCKUX CETOK C
PacrosIOXXEHNEM CTEPXKHEN Y HAPYXKHbIX U BHYTPEHHUX MOBEPXHOCTEN CTEHOK.

,!J,l/lameTp CTep)KHeVI CeTOK cneagyet npuHMMaThb no pacyeTy, HO HE MeHee 8 MM 1 He MeHee 4yeTBepTHn
anamMmeTpa NpoaoJibHbIX CTep)l(Hel7| NOAOKOJIOHHUKA.

PacctosiHne mexay ceTkamu criefyeT HasHavaTb He 6onee yetBepTu rmybuHbl cTakaHa u He Gonee
200 mm.

MoOKOMOHHWMK HUXE OHa CTakaHa apMUpYyeTcsl Mo o6LeMy NPUHLKUMNY apMUPOBaHWUST NMOAKONOHHMKOB.
MpoponbHas paboyas apmaTtypa NOAKONOHHMKA, yCTaHaBNMBaeMasi No pacyeTy, AOSHKHa NPOXOAUTL BHYTPU
AYEeEeK CETOK NONepPe“HOro apM1UpoBaHus.

7.2.31 B cny4yae, ecnn TpebyemMblie Mo pacyeTy nodowwBbl yHAAMEHTOB COCEOQHUX KOJOHH Onmnsko
NOAXOAAT APYr K APYrY, MPUMEHSIIOT NEHTOYHbIE (PyHAAMEHThI Mo psi4aMu KOJNTOHH B BUAE OTAENbHBLIX UMK
NepeKpPecTHbIX NEHT (PUCYHOK 7.7). JleHTOoYHble (OyHOAMEHTbl Takke MNPUMEHSAT MNPy HEOOHOPOOHbIX
rPyHTax Unun pesko pasrmyHbiX Harpyskax, NOCKONbKY OHW BbIPaBHMBAKOT OCAAKW OCHOBaHMA. PyHOAMEHTHI
noZA KOMOHHbI CBA3EBbIX NaHENen 4acTo AenatT NEHTOYHbIMK, MOCKOMbKY Takne oyHAaMEHThbl YBENMUNBAIOT
XECTKOCTb OCHOBaHWA MaHenu, YTO CYLWeEeCTBEHHO YMeHbluaeT AedopMaTMBHOCTbL BCEro kapkaca. Eue
Oonblle MOXHO YBENUYUTb XKECTKOCTb OCHOBaHWUSI CBA3EBOW MaHenu, pacnpocTpaHuMB JIEHTOYHbIN
PyHOAMEHT Ha cOCeHME C MaHEenNbIo KOMOHHbI (PUCYHOK 7.8).
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PucyHok 7.7 - JleHTOYHbIE MOHONUTHBLIE PYHOAMEHTbLI MO KONTOHHBbI
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PucyHok 7.8 - MNpumep NeHTOYHOro oyHaamMeHTa noa CBA3EBOW NaHENbIo

7.2.32 [Ins 30aHWW 3HAYMTENBbHOM BbICOTHI MAOLAAN FIEHTOYHbLIX PYHOAMEHTOB MOXET oOKasaTbCsH
HedoCcTaTo4HO. B 3TOM criyyae ycTpaunBatoT CNoLHble pyHAaMeHTbI. Takne pyHaameHTbl B 6onbLUe Mepe
BblpaBHMBAKOT OCaAKW, YEM JIEHTOYHbIE, MOSTOMY OHU NMPUMEHSIIOTCA Takke Npu crabbiX U HEOAHOPOAHbIX
rpyHTax uUnm pe3ko HepaBHOMEPHbIX Harpyskax.

CnnowHble  yHOAMEHTbl  BbINOMHAT:  MAUTHBIMM  6e36anoyvHbiMK,  MAMTHO-6anoYHbIMKU  1©
kopobyatbiMu (pucyHok 7.9). HanbonbLuen xecTkocTblo 06nagatoT kopobyaTbie pyHAAMEHThI.
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a - NNUTHbIN 6e36anoYHbIN; 6 - NIMTHO-0aNoYHbIN; 8 - KOpObYaTLIN
PucyHok 7.9 - CnnowwHble hyHAaMeEHTbI No4, KONMOHHbI

7.2.33 KoHturypaumio u pasmepbl CNMOWHOrO yHAamMeHTa yCTaHaBNUBAKT TakK, 4TOObI
paBHOLEMNCTBYHOLLAA OCHOBHbIX HArpy30K OT KOMOHH M CTEH NPOXOAMNa B LEHTPe NOAOLLBbI.

MnuTHbIE N cBalHble hyHAaMeHTbI

7.2.34 PacyeT nnNuTHbIX (byHaaMeHTOB npuseaeH B [3].

7.2.35 T[poekTvpoBaHMe cBalHbIX (PYHOAMEHTOB MO KOSIOHHbI CrieayeT BbIMOMHSATL COrflacHo
pasgenam 7 n 8 CI 24.13330.2011.

7.3 KOonoHHbI
O6wue AaHHbIe

7.3.1 TpeboBaHWsi K W3rOTOBMIEHWIO, MapKMPOBKE, MPUEMKE, TPaAHCMOPTUPOBAHUID WU XpPaHEHUID
cOOpPHbIX >ene300eToHHbIX KONMOHH NpuBeaeHbl B FTOCT 18979.

7.3.2 KONoHHbI nogpasaendarT Ha Tunbl U YCIOBHO 0603Ha4aloT B 3aBUCMMOCTU:
- OT Yncrna aTaxen B npegenax BblCOTbl KOJIOHHbI:

1 - OQHO3TaXHbIE;
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2 - OBYX3TaXHble;

3 - TpexaTaxHble;

- OT PacnonoXeHNs KOMOHHbI B Kapkace 34aHus No BbICOTE:

KB - BepxHue;

KC - cpeaHue;

KH - HWXHMe;

KB - Ha Bcto BbICOTY 3aaHust (beccTbikoBbIE);

- OT YMCna KOHCOMeNn B Npeenax ataxa:

O - OQHOKOHCOJSIBHBIE;

[ - BBYXKOHCOJbHbIE.

[BYXKOHCONbHbIE KOMOHHbI YCTAHABMNMBAKOTCA MO CPEedHWM OCsIM 30aHUHA, OOHOKOHCOSbHbIE - MO
KpariHuMm ocsam. Kpome TOro, 0OgHOKOHCOSbHbIE KOMIOHHbI MOTYT YCTaHaBNMBATbCA MO CPedHWM OCSM Mpu
OAHOCTOPOHHEM NPUMbIKaHMKN arnadparm XeCTKOCTU NONepevHOro HanpaBneHns B NMECTHUYHbIX KneTKax.

BecKkoHCOMNbHbIE KOMOHHbI YCTAHABMMBAKTCA MO CPEAHWM OCSM  30aHuA (NpU  OBYXCTOPOHHEM
NPUMbIKAHUM K HUM JuadparM XEeCTKOCTM MOMEepeYHOro HamnpabfieHus) U B NECTHUYHOW KneTke (npwu

ncnonb3oBaHn ,D,MacbparM XXeCTKOCTU nonepe4yHoro Hal'lpaBﬂeHVIFI).

7.3.3 dopma M OCHOBHble pa3Mepbl Hamboree 4YacTo MPUMEHSIEMbIX KOMIOHH MpPUBEOEHbI B
npunoxexHun A TOCT 18979-2004*.

* BeposATHO, owunbka opurmHana. Cnegyet umtateh: TOCT 18979-2014. - NpumevaHme narotoBuTens
0a3bl AaHHbIX.

7.3.4 KonoHHbl cnegyeT M3rotoBnaTb U3 Tskenoro 6etoHa no MOCT 26633 knaccoB No NPOYHOCTU Ha
cxaTue He Hwke B15.

7.3.5 KonoHHbI MHOroaTaXHbIX KapKacCHbIX 34aHWA Yalle Bcero KBagpaTtHOro mnn npAamMoyrojibHoro
ceYyeHund, pa3BuUToro B NIIOCKOCTU OencTBust M3rmbaroLLLEero MOMeHTa.

7.3.6 TmbkocTb (A =i /i) KonoHH pekomMeHayeTcs NpuHMMaTh He Gonee 120 (/< 30k ).

7.3.7 CTblkM KOMOHH peKkoMeHAyeTcd pacnonaratb BOMM3N HyNeBbIX 3HAYeHUN u3rmbaroLmx
MOMEHTOB.

7.3.8 HaszHavyaemble pa3mepbl Ce4EHUS KONOHH AOIMKHbI COOTBETCTBOBAaTh TpeboBaHMAM yHUmKaLmm
n obecneyeHnss HeOOXOAMMOW MOMNEPEYHOM XXECTKOCTU KOHCTPYKLWUW, YCMOBUAM OMUPaHUA naHenem wu
purenen.

7.3.9 KonoHHbI criefyeT NpoekTMpoBaTb CO CTPONOBOYHLIMU OTBEPCTUSAMU A8 NOOBbEMAa N MOHTaXa.
[onyckaeTcss BMECTO CTPOMOBOYHBIX OTBEPCTUA MpedycMaTpmBaTb MOHTaXHbIE NETNAM, C  Y4YeToM
TpeboBaHuin 6.2.6 CI163.13330.2012.

PacueT KOMoOHH

7.3.10 B cBA3n co 3HakonepeMeHHOn 3nNtopon MOMEHTOB B KOFIOHHAX KapKacCHbIX 34aHUn ycTpamBatoT
CMMMETPUYHOE apmMupoBaHue (pmucyHok 7.10).
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PucyHok 7.10 - CeveHune ¢ cocpeaoTOHMEHHOM CUMMETPUYHOM apMaTypo

7.3.11 PacyeT KOnOHH NPAMOYroJibHOro ce4yeHuna rno npo4YHOCTU BbINOJNTHAKOT KakK Anlsda BHELEHTPEHHO
CXaToro afnieMeHTa.

7.3.12 Ecnu Heobxoaumyto apmatypy nnowagbio A, = A, HeBO3MOXHO pasmMecTuTb B BUAE OAHOMO
psga CTEPXKHEN Y KaXKAOW rpaHn LUMPUHOW &, MPUXOAUTCS pasmellaTtb AOMOSNHUTENbHbIE CTEPXHU MexXay

aTMMKM psidamu  apmatypbl. [pu atom, ecnm & =E&p , AOMNOMHUTENbHLIE CTEPXKHW PEKOMEHAyeTcst
pasMellatb B npedenax KpavHUX TpeTenm pacCTosHUS MeXAy KpavHumu psgamMum  apMartypbl
# — ' (pucyHok 7.11). B aTOM criydae MOXHO NpuMeHsTb ycrnosue (8.10) CM 63.13330.2012, koppekTupys

COOTBETCTBYIOLMM 06pa3oM 3HaueHns #gun g'.
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PucyHok 7.11 - CedeHue ¢ pacnpegeneHHoit apmatypon & = & p

7.313 Mpn €=Ep , cedeHMe C MPOMEXYTOUHLIMU CTEPXKHAMM PEKOMEHAYETCS PacCyuTbiBaTh,

NpUHUMas NUHENHYIO 3aBUCUMOCTb NMpPeaeribHOr0 MOMEHTa OT Culbl ;¥ B nMpoMexyTke mexay 0 u Mrp-
npegenbHbIM MOMEHTOM, COOTBETCTBYIOLUMM [OCTUMXEHUIO OdechopMaumn B KpalHeM psagdy pacTsaHyToi
apmaTtypbl, paBHoit K./ E. . lNpegenbHble NPOAONbHbIE CUMbl B 3TOM MPOMEXyTKe MeHsioTcs oT MV -

npep,eanon Cunbl nNpun UeHTpalibHOM CXatun Ao Nr'p - npe,u,eanoﬁ Cunobl, COOTBeTCTByIOLLI,eVI
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Mrp (pucyHok  7.12). 3HayeHus Mrp " Nrp cnegyeTt onpefensaTb UCXoAd U3 HEMUWHEWHON
nedopmMaunoHHon mogenu, npmeeaeHHon B 8.1.20-8.1.30 CIN 63.13330.2012.

a A, 5] _ e
NN £,
A $e %0 » 1,510 - 1Tr= o u
R o] = C

¥

a - ceyveHune c pacnpeneneHHon apMmaTypon; 6 - anopbl Aedopmaunii; 8 - anopbl HANPSHXKEHWIA NpU eNCTBUN
ycunum f"frpm M P

PucyHok 7.12 - CedeHve ¢ pacnpegeneHHoin apmatypon npu & = & p

7.3.14 B obwem criyyae pacyeT CeYeHNUst Ha KOCOe BHELIEHTPEHHOE CxXaTue NPon3BOAUTCS UCXOAs U3
HenvHenHon gedopmaumoHHon mogenu npusegeHHon B Cl 63.13330. C HekoTOpbIM 3anacom 3TOT pacyeT
AonyckaeTcsi NPOM3BOAUTL U3 YCNOBUS

B IR B S
1] 1]
MY M)y : (7.7)

roe M, m My - MOMEHTbl BHELWHen cunbl A B MIOCKOCTSX CUMMETPUM X U ¥ OTHOCUTESNBbHO LEeHTpa
TSHKECTU cevyeHus:;

o o
Mr n M}. - NnpefenbHble MOMEHTHI B NIOCKOCTAX CUMMETPUU x N V¥ OTHOCUTENBLHO LIEHTPA TAXKECTU
ceydyeHunda npu OENCTBUN BHELLHEN I'IpOD,OJ'IbHOVI CUnbl, ﬂpVIJ']O)KGHHOVI B LEHTpE TAXECTU CeYeHnd.

7.3.15 Pac4yeTbl KOMOHH KPYrforo W KOSbLEBOro CeYeHUrM peKkoMeHayeTCcAa MNpOoBOAUTb COrfiacHo
npunoxexuto [ ClMN 63.13330.

7.3.16 TlonepeyHoe apmmMpoOBaHME KOMIOHH HWKHUX 3JTaxen crnegyeT noabupatb M3 pac4yeTa
HaKMOHHOro cevYeHns Ha JencTBre NonepeyHon 1 NPoaAOTbHON CUs.

7.3.17 Apmatypa cOOpHbIX KOMOHH, CMpPOeKTUPOBaHHbLIX ANA ABYX UM Gornee aTaxel, AoKHA GbiTb
NnpoBepeHa Ha yCunusl, BO3HUKaloLMe Npu nogbemMe, TPaHCMOPTUPOBaHUM U MoHTaxe. [Mpu aToM Harpysky
OT Beca KOJMOHH criegyeT MNpUHMMAaTb C y4yeToMm KoadduuMeHTa OMHAMUYHOCTW, paBHoro 1,6 npwu
TpaHCcnopTUpoBaHnM 1 1,4 - Npy NogbemMe U MOHTaXe, a Takke C y4eToM KoadduUMeHTa HaOeXHOCTU No
Harpyake. PacyeT no packpbITUIO TPELUH B 3TOM Cllyyae JornyckaeTcsl He NPOU3BOAUTD.

MecTa CTPOMOBKM KOJIOHHbI M MeCTa ONWpaHWUs KOMOHH MpU TPaHCNOPTUPOBaHWM pPEeKOMeHAyeTcs
yCTaHaBnMBaTh Tak, YTOObl 3TW pacyeTbl HE MPUBOAUIN K YBENTUYEHUIO apMUPOBAHMUSI.

KoHcTpyupoBaHue KOMOHH
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7.3.18 PaccTosHna mexay CTepXHsMWU apmaTtypbl criefyeT npuHumaTb B cootBeTcTBum ¢ 10.3.8 CI1
63.13330.2012. o rpaHsiM KOMOHH, NepneHaANKYNApHbIM K NIIOCKOCTU n3rnba, npu LWMpUHE 3TUX rpaHen ao
400 mMm ycTaHaBnuMBaeTCA He MeHee ABYX MNpOAONbHbIX paboumx CTepxHen apmatypbl; npu 6onbluen
WwupuHe paboyme CTEpPXXHW yCTaHaBNMBAKOTCS Ha paccTosiHusx He Gonee 400 mm. Mo rpaHAM KOMOHHBI,
napannenbHbIM MNOCKOCTU 13rmba, npwu wupuHe 3Tux rpaHen 6Gonee 500 MM ycTaHaBnuBaeTcH
KOHCTPYKTMBHas NpoAornbHas apmaTypa (ecnv ata apmaTtypa He NnocTaBrieHa Mo pacyeTy) AnaMeTpoM He
MeHee 12 MM, Tak 4YTOObl paccTosHMe Mexay NPoAoSIbHbIMU CTEPXHAMKU Oblno He 6bonee 500 mm. [nameTp
NPOAOSbHBLIX paboynmx CTEPXKHEW KOMOHH MpPUHUMAaeTcsl He MeHee 16 MM n He Gonee 40 mm, gnameTp
NPOAOSbHbIX CTEPXKHEN KOHCTPYKTUBHOM apmaTypbl - 12 MMm.

B ogHOM nnockoMm kapkace NpoAoribHble pabouyne CTePXKHU peKoMeHayeTCsl MPUHNMATb, Kak NpaBuIio,
ogHoro gnameTpa. MNpy NpUMEHEHWN ABYX pasfvyHbIX ANAaMEeTPOB OHM OOMKHbI OTNINYATLCS HE MEHEE YeMm
Ha fBa HoOMepa.

Mpn HeobxooMMOCTU NPOAOSbHBIE CTEPXKHU MOXHO BbINOMHATE CnapeHHbIMU, 6e3 3aszopa Mexay
HuMK B cooTBeTcTBUM ¢ 10.3.5 CINM 63.13330.2012.

7.3.19 Tpu cTbikoBaHMM paboyert apmaTypbl BHaXNECTKy AfMHY Nepenycka crnegyeT onpeaensitb B
cooTBeTcTBMM ¢ 10.3.30 CI163.13330.2012.

B mecTtax cTbikOBaHMs npoaonbHOW paboyven apmaTypbl BHaxnecTtky 6e3 cBapky nonepeydHble
CTEPXXHUW YCTaHaABNMBAOTCA Ha paccTosiium He 6onee 10 4 1 He 6onee 300 mm.

7.3.20 Ecnn nnowaab cevenns Tpedyemoln no pacyeTy cxxaTon NpoaosibHOM apmaTypbl COCTaBNSET C
OfHOW CTOpPOHbl bornee 1,5%, TO NonepeyvHble CTEPXHW U XOMYTbl YCTaHaBMNMBAKOTCA Ha PacCTOSHUW He
6onee 104 .

I'IpM Ha3Ha4YeHn pacCToAHUA Mexay nonepedyHbiIMU CTEepPXHAMU N XOMYyTaMW HE NPUHUMAKOTCA BO
BHMMaHME CXaTble NpoAOoJibHbl€ CTEPXHU KOHCTPYKTMBHOVI apmartypbl AMaMeTPOM 12 MM, He yynTbiBaeMble
B pac4yeTe.

7.3.21 KonoHHbl pekoMeHAyeTCs apMuMpoBaTb MPOCTPAHCTBEHHbIMU CBapHbIMKU kapkacamu. [pwu
OTCYTCTBMM COOTBETCTBYHOLLErO CBAPOYHOro 060pyA0BaHNSA Kapkachkl JOMyCcKaeTcs M3roTOBNSITh BA3AHbIMM.

7.3.22 lNpun pasmepax ceyeHus KOMOHH, He npesbiwatowmx 500 mm, Hanbonee npocToe 1 Yyale BCero
NpMMeHseMoe apMMpOBaHWE COCTOUT W3 YeTbipex MPOAOSbHBIX CTEPXKHEW, PacrnofOXeHHbIX Mo yrnam
NPSIMOYrOfNIbHOTO  CEYEeHU W OObEeAMHEHHbIX B MPOCTPAHCTBEHHbIA Kapkac XomyTamu. XOMyTbl
npeacTaensioT cobon Nnbo 3apaHee COrHyTble CTEPXKHW U3 apmaTypbl knacca A240, cBapeHHble No KoHLaM
TOYeYHOW cBapkou, unu, ecnu apmatypa A240 noctaBnseTca B MOTKax, B BMAE CnvpanbHOW apmaTypsbl
NPSIMOYrOoNbHOrO KOHTypa (pucyHoK 7.13). 3TM XOMyTbl HaHM3bIBAlOTCA Ha MPOAOSbHbIE CTEPXHU U
CBS13bIBAOTCS C HYMM BA3arbHOW NPOBOSTOKOMN.

a
1l !IE EL D L E
‘_‘Li L U gﬂ
TousuHan ceapka
g

a - 3 paHee COrHyTblX 1 CBapPEeHHbIX XOMYTOB; 6-co cnmpaanoﬁ apmaTypoﬁ
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PucyHok 7.13 - NpocTpaHCTBEHHbIE apMaTypHbIe Kapkachl 6€3 NPOMEXYTOUHbIX CTEPXKHEN

7.3.23 B cnyyae HexBaTKu MO pacyeTy YeTblpex CTepXKHEW YCTaHABNMBAKOT NPOMEXYTOUYHbIE CTEPXKHU
y rpaHei, HopMaribHbIX MII0CKOCTM M3rnba. Mpyu 3TOM UX YMCIIO M pacCTaHOBKa AOJKHbI OblTb yBA3aHbl C
KOHCTPYKUMEN y3ra CONpsiKeHWs1 pUrenst C KONOHHOM.

7.3.24 TlpocTpaHCTBEHHbIE CBapHble Kapkacbl 06pasyloTcs MyTeM COeAMHEHUs! MITOCKMX KapKacoB C
MOMOLLbIO COEAMHUTENbHBIX CTEPXXHEN UMM HEenocpeACTBEHHO Apyr ¢ ApyroM (pucyHok 7.14). Ha atom
PUCYHKE ANS KOFMOHH, BHELEHTPEHHO CXaTblX B OOHOM MNMOCKOCTW, j; - LUMPWMHA TpaHuW, napannenbHon

MNOCKOCTN N3rnba, & - LWMpUHA rpaHun, nepneHanKynsapHON K NoCKOCTM U3rnba; Ans KONOHH, BHELLEHTPEHHO
cKaTblX B 06enX NiocKoCTAX, & - MEHbLUNIA pasmMep cevyeHunsl, j - Gonblunii pasmep ceveHus.

Ecnn kpaiHWe nnockue cBapHble KapKackl, PacroNOXEHHble Yy MNPOTMBOMOMOXHBLIX rpaHen, C
NMPOMEXYTOYHbIMU MPOJOSNBbHBIMA  CTEPXHSAMUW, TO OHW, MO KpawHew CBA3bIBAIOTCA C MNPOAONbHbLIMU
CTEPXHSIMU MPOTMBOMOMOXHOW rpaHu C NMOMOLLbIO MONEPEYHbIX CTEPXHEN UMW LLUNWUIMEK, YCTaHaBNMBaeMbIX
No ANVMHE Kapkaca Ha TOM >Xe pacCTOSIHMKM, YTO W MNOMepeyvHble CTEPXHM MIOCKMX KapkacoB. Takue
COEAVHUTENbHbIE CTEPXHW HE CTaBAT NPW LWUPUHE rpaHu Ao 500 MM, ecnm Yncno NpoaoribHbIX CTEPXKHEN Y
3TOM rpaHun He Bornee YeTbipex.

Mnockne kapkacbl pekoMeHayeTcsl Oo6beauHsiTb B MPOCTPAHCTBEHHbLIA  Kapkac MpUBapKOW
COEAVHUTESBbHBIX NONEPEYHbIX CTEPXKHEN.
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a - KOMNOHHbI, BHELLEHTPEHHO CXKaTbIX B OQHOW NNOCKOCTK; 6 - KOMOHHbI, BHELLEHTPEHHO CXaTble B 06eunx
NNOCKOCTAX; 7 - MNOCKUIA KapKac; 2 - CoeQNHUTENbHbIM CTePXeHb (MonepeyHbln NpMBaprMBaeMbli CTEPXKEHb
WNW WNWbKa)

PucyHok 7.14 - Npumepbl KOHCTPYKLMIA NPOCTPAHCTBEHHbIX KapKacoB CBapHbLIX KOMOHH (B cKobKax
npvBeaeHbl pa3mepbl rpaHen npu TOMLWWHE 3aLMTHONO CNos 40 NPOAOSIbHOM apMaTypbl He MeHee 25 MM)

7.3.25 lMpu guameTpax NpoJoNibHbLIX CTepxHen He Bonee 25 MM M paccTOSHUM B CBETY MEXAy
NPOAOMNbHLIMU KPaNHUMWN CTEPXHAMU He MeHee 70 MM (pucyHok 7.15) coeguHUTENbHblE MNOMNEpeYHble
CTEPXHU MpUBapUBalOT K NPOOOSbHbIM CTEPXHAM MIOCKMX KapKacoB KOHTaKTHOW TOYEYHOW CBapKon C
MOMOLLbIO CBApPOYHbIX Krewen. CoeguHUTEnNbHbIE CTEPXHM MNPUBAPUBAIOT KIelWwaMn K MonepeyvHbIM
CTEPXHSAM MJIOCKMX KapKacoB (pUCYHOK 7.16), mpu 3TOM paccTosiHMe Mexay OCSMU MNpOoAOSIbHOro W
COEOUHUTENBHOrO CTEPXXHEN NPpUHUMAaETCa 25 MM, T.€. MMHUMarnbHbIM U3 YCIOBUS NPUMEHEHNA KreLlen, n
pas3Mep ¢ (PUCYHOK 7.17) COOTBETCTBEHHO YBENNYMBAETCH.

I'Ipvl 06pa3OBaHI/II/I obuwero NPOCTPaHCTBEHHOIoO CBApPHOIo Kapkaca KOJIOHHbl OTAesIbHblEe nonepeYHble
CTEPXHU NJIOCKMX KapKacoB MNpu nepeceyvYeHun ux OpyrmuMm nNNOCKMM KapkKacomMm unu 3aknagHon getanbto
(Hanpmmep, B MeCTe COnpAXeHUA CBapHbIX KapKacoB pacrnopkn n BeTBU B ,D,ByXBeTBeBOVI KOﬂOHHe) MO>XHO
Bblpe3aTb, NMpn 3TOM BMECTO Bblpe3aHHbIX NonepeyHbiX CTep)KHeﬁ OOIXKHbI ObITb npeaycMoTpeHbl LUMUIbKA.
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1 - nnockue CBapHbl€ KapKachl; 2- norepeYyHble oTaesibHble CTEePXHU, NpnBapmnBaemble TOYEYHON CBapKOVI K
npoaoJibHbIM CTEPXHAM MJTOCKUX KapKacoB

PucyHok 7.15 - KOHCTpyKUMM CBapHOrO NPOCTPaHCTBEHHOIO Kapkaca

25

1 - NoNepeyHbI CTEPXKEHb MITOCKOro Kapkaca; 2 - CoOeQNHUTENbHbIA CTEPXKEHb

PucyHok 7.16 - [leTanb cBapku NpOCTPaHCTBEHHOMO Kapkaca
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1 - NpoOoribHbIE CTEPXHW; 2 - MONEPEYHbIE CTEPXHU
PucyHok 7.17 - Cxema nnockoro CBapHOro apmaTypHOro kapkaca

Ecnn Ha 3aBoge-msrotoBuTeEne OTCYTCTBYKOT CBapO4Hbl€ KIeuwn, TO NNOCKMEe CBapHble KapKachbl
06beanHAT B NPOCTPaHCTBEHHbIE C NMOMOLLbIO LLUMUINEK U CKob, KOTOpble nNpuBapmBaroTCA K nonepeyvyHblM

CTePXHAM NPOTSHKEHHbLIMM LLBaMM (PUCYHOK 7.18) AnnHoii He MeHee 6cf,, (3peck o, - AnameTp xomyTa).
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I'Ipvl Hann4nm CcooTBETCTBYHOLLNX MMOOYHBIX MaLlnH NPOCTPaHCTBEHHbIE KapKaCbl O0MNYyCKaeTCA
M3roToBIATb U3 NNOCKNX apMaTypPHbIX CETOK.

1 - cBapHas ceTka; 2 - ckoba

PucyHok 7.18 - CoegnHeHne cBapHbIX KapkacoB ckobamm

7.3.26 TNpocTpaHCTBEHHbIE BSA3aHble KapKacbl COCTOAT U3 NPOAOSbHbLIX CTEPXHENW W XOMYTOB WK
wnunek (pucyHok 7.19). OnnHbl XOMYTOB M LWINWMEK HA3Ha4YalTCA C y4eTOM YCTPONCTBA KPIOKOB Ans oxBaTa
NPOJONbHLIX CTepxHen. [1ng aToro, Npm coctaBneHun cneumdukaunm apmaTypbl, K IEpUMeTpY XOMyTOB UNn
K OnuHe wnunek npubasnsetca 150 mm - npyn guameTtpe pabodven apmaTypbl o =25 mm, 180 mMm - npu

d =28 132 mm, 210 mm - npun F = 36 n 40 mm. [nNuHbI KPHOKOB NOACYUTAHbI NPpU AMameTpe nonepeyHomn
apmaTtypbl oT 6 4o 10 mm.

KOHCTpyKUMs XOMYyTOB B BfA3aHbIX Kapkacax AOSmkHa OblTb Takow, 4ToObl NpodofbHbIE CTEPXHMU (MO
KpalriHen mepe 4Yepes OAvH) pacnonaranucb B MecTtax nepernba xomyToB, a 3Tv Nepermbbl - Ha PacCTOAHUSIX
He 6onee 400 MM NO LWUMPUHE FPaHN KOSNOHHbI, NEPNEHANKYNSAPHON K NNOCKOCTU u3rmba, n He 6onee 500 Mm
no LWMPWHE FpaHW, nNapannensHon nnockoctn marnba. MNMpu wupuHe rpaHn He 6onee 400 mm n He Bornee
YeTblpex NPOAOSbHbBIX CTEPXKHAX Y 9TOM rpaHyM OXBaT BCEX MPOOOSbHbIX CTEPXKHEW MPOM3BOAUTCH OAHUM
XOMYTOM.

7.3.27 Mpy NpoeKTMpOBaHWM MPOCTPaHCTBEHHbIX KapKacoB MpeaycMaTpuBaloTCA KPECTOBble CBS3U
ANs NpuaaHna kapkacy Heob6xoaMMoN KeCcTKOCTU Npu TpaHcrnopTUupoBaHuu. CBSA3M ycTpamBaloTCcsl He pexe
YyeM yepes3 6 M U He MeHee ABYX Ha Kapkac.

OnuHY nNpoAonbHbIX CTEPXHEN KapkacoB pEKOMEHAyeTCsl HasHayaTb Tak, 4ToObl WCKIOYMTb
YCTPOWCTBO CTbIkOB. B criyyae HeoGxooumMocTu coeauHeHusl No OfMHe 3arOoTOBOK apMaTypHbIX CTEepXHeWN
NPUMEHSIETCS KOHTAKTHas CTbIKOBasi CBapKa.

7.3.28 lNpopgonbHas paboyas apmaTtypa KOJMOHH 3aBOOUTCH 3a BEPXHIOK IPaHb CTaKaHHOW 4acTu
byHAaMeHTa Ha ASMHY He MeHee {4, , KOTOpyl criedyeT onpenensats B cooTeeTcTBum ¢ 10.3.25 CIl
63.13330.2012.

7.3.29 ApMupoBaHME KOHCOMM BbIMOMHAETCA U3 ABYX UMK Tpex MeTannumyeckunx "depmoyek” (pUCyHoK
7.20). CTbIK KOMOHH OCYLLECTBASETCS C MOMOLLbIO BaHHOW CBapKU 4YeTblpeX YrnoBbiX cTepxHen. CTbik
pekomeHayeTcst pacnonaratb Ha 1050 MM Bbile Bepxa KOHCONW. B kONMoHHax pamMmHO-CBA3EBOro Y pamHOro
KapKacoB AN COeAMHEHMUS C PUrensiMmn nNpegycMOTPEHbI BbIMYCKM apMaTypbl.

45



b=4D0{500}

2%

b2 400 {500}

g [ P« s
Al !
£ LL“ ™ s
| =400 | =400
’ 800sh=1200
&
— R — - i — — ik i
%"_1_ 51 % s 5 1
g | | gl | |
R — A
| hssonieon) | L s00shsto00 1
e e — T —
8 F T2 g [F 1
5 | : i |
A — — =]
PI_rﬁ.ﬁm =500 = 3\ L ———_____ J
4 10005 7= 1500 - '”_L c002hE1000 ;'
3 g5 §F
g | L i
8 k= o F| §
ﬂ%m T g0, LT*
“i L <ann L sano | o<aoo || 1 Ls4o0
L 30D0sh=1800 " T T

a - KOJTIOHHbI, BHELEHTPEHHO CXaTble B OAHOW NNOCKOCTN; 6 - KONOHHBI, BHELEHTPEHHO CxXaTble B obeux

MJIOCKOCTAX

PucyHok 7.19 - Npumepbl KOHCTPYKLMI BA3aHbIX KaPKaCcoB KOJTOHH, BHELIEHTPEHHO CXXaTbIX B 06eunx
NOCKOCTAX (B CkoOKax NpuBeaeHbl pasMepbl rpaHel Npu TOMLWMHE 3aLMUTHOIO Crosi 40 NPOAOSTbHOM
apMaTypbl He MeHee 25 MM)
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PucyHok 7.20 - ApMrpoBaHne KOHCOMMW KOFOHH MPU LWapHUPHOM ONMPaHUK purens

7.4 Purenu
OOume gaHHbIe

7.4.1 TpeboBaHWsi K W3rOTOBMIEHWIO, MapKMPOBKE, MPUEMKE, TPaAHCMOPTUPOBAHUIO U XpaHEHUIO
cOopHbIX >xene306eToHHbIX purenei npueegeHsl B FTOCT 18980.

7.4.2 Purenu nogpasgensoT Ha TUMbl U yCroBHO 0603HavatoT:

- OBYXMNOJSOYHbIE - AN ONMPaHUSA MHOTOMYCTOTHBLIX U PEOPUCTBIX NIINT;
- OOHOMOMOYHbIE - A5 ONUPaHMUS MHOTOMYCTOTHBLIX U PeOPUCTBIX NIINT;
- OQHOMOMOYHbIE, MPUMEHSIEMbIE TOSIBKO B NIECTHUYHbIX KNETKax;

- KOHCOJbHbIE - ANl ONMPAHNSE MHOMOMYCTOTHBIX NNUT GaNKOHOB;

- BecnonoyHble npuMmeHdaemble Ha Topuax 30aHUA B JIECTHUYHBIX KneTkax npu nepekpbiTun wn3
MHOronycCTHbIX U pe6pl/|CTbIX NInT;

- NIPAMOYIroJyibHOro ce4eHu4.

Purenn, B 3aBMCMMOCTM OT WX MECTOMOJIOXEHUs, MOAPA3LENsTCa Ha TpU TPynnbl: pPsSOoOBbIE,
TOpUEBblE M Yy TeMnepaTypHbIX LIBOB, JIECTHUYHbIE. PuUrenu nepekpbITUA MacCOBOrO0 MPUMEHEHUS K3
pebpuCTbIX NAUT BbINOMHSAOT BbICOTON ceyveHns 600 mm ans nponetoB 9, 6 n 3 M 1 BbicoTon ceveHuns 800
MM - Anst nponetoB 6 n 9 M. Purenu nepekpbiTUiA MacCOBOro MPUMEHEHUS U3 MHOTOMYCTOTHbLIX NIuT
BbINOSHAT BbicoTON 450 Mm ana nponeToB 3, 6 1 7,2 M, BbicoTon 600 MM - ons nponeta 9 m.

7.4.3 dopma M OCHOBHble pas3Mepbl Hauboriee 4acTo MNPUMEHsIeMbIX purernein npuBedeHbl B
npunoxexHun A TOCT 18980-2005*.

* BeposTHO, owunbka opurmHana. Cnegyet untath: TOCT 18980-2015. - NpumevaHme narotoBuTens

0as3bl JaHHbIX.
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7.4.4 CbopHble purenu nponetamm 6 m 1 Bonee, pekoMeHOYeTCHA MPOEKTUpOoBaTb C Hanpsraemomn
HWXXHEN apMaTypon, a Npy MeHbLUMX NporfeTax - C HeHanpsiraemon apmaTypoi. [Npu HebonbLNX Harpy3kax,
XapaKTepHbIX Ans OOLWECTBEHHbIX W XWMbIX 34aHWMKW, purenu nporetom 6-7 M Takke MoryT ObiTb C
HeHanpsaraemMon apmaTypon.

7.4.5 Knacc 6eToHa No MPOYHOCTU Ha CXXaTue Ans NpedBapuTEnbHO HanpsiKeHHbIX purenen cnegyet
npuHMMaThb He Hxke B20, ans purenen 6e3 npeaBapuTENbHOIO HaMNpsHKeHMs apmaTypbl - He Huke B15.

7.4.6 HasHauyaemble pa3mepbl CeYeHWss purenel [[OIMKHbI COOTBETCTBOBaTb TpeboBaHUAM
yHUbmKaumm n obecneyeHns HeobxoaNMON NONEPEYHON XXECTKOCTMN KOHCTPYKLNIA, YCNOBUAM ONMPaHMs Nnnt
nepekpbITUS 1 NOKPbLITUS.

7.4.7 Pvrenu cnegyeTt NpoOeKTUPOBaATbL CO CTPOMOBOYHLIMU OTBEPCTUSIMU ONS NOAbEMA U MOHTaxa.
[onyckaeTcsi BMECTO CTPOMOBOYHbIX OTBEPCTUI MpedycMaTpuBaTb MOHTaXHble METNM B COOTBETCTBUM C
6.2.6 CI163.13330.2012.

7.4.8 BbicoTy pebpa v LUMPUHY MOSKM TaBpPOBbIX puUrenei NpUHUMaloT B 3aBUCUMOCTM OT BbICOTbI NINT
N HaZEXXHOro onMpaHusl.

PacueTt purenen

7.4.9 [Ina purenen c XeCTKMMU y3namyv NOMMMO MNMOLLAAN CEYEHUS C MaKCMMarbHbIM MPOSETHbLIM
MOMEHTOM PaCCYUTLIBAIOT ONOPHbIE CEeYEHMS.

7.4.10 I'IpM pacyeTe nnowagn Kaxaoro OrnopHOro cedYeHunda y4dYuTbiBakOTCA 3HAYeHUA MOMEHTOB OT
NOCTOAHHbIX U BETPOBbIX HArpy3okK, a Takke MOMEHT OT BpPeMEHHbIX Harpy3oK npu HEBbIrOOHENLEM KX
pacnonoXxeHnn Ha purenax pambl.

7.4.11 Cxartada apmaTtypa B OMOPHbIX CEYEHUAX OObIYHO MPUHUMAETCS W3 KOHCTPYKTMBHbIX
cooBpaxeHWil, HO NpyU 3TOM peKoMeHayeTcs, YTobbl 3HaYeHue & He NpPeBOCXoAMNo Ep . OAna cBopHbIX
purenen, onupaemMbiX Ha KOHCOMW KOJIOHH, 3@ CXaTyl apMaTypy NpuMHUMaeTcs nrowafib cpesa CBapHbIX
LIBOB MPUBAPKM PUresNist K KOHCOMNW, a 3a K. - pacyeTHOe 3HauYeHue COMPOTUBIEHNS CPEe3y CBAPHbIX LUBOB
Ry 1e. Ry Ay = 2Ry (1, —10) - 0.7k ¢, rne {,,- pnuna ceapHoro wea, Mm, & ¢ - kaTeT yrmnosoro wea,
MM, wa, Mla, - cornacHo Tabnuue .2 (npunoxenne ) CM 16.13330.2012*. PacyeTHOe 3Ha4veHue

conpoTuBieHnsa beToHa RE;. cnenyet npyuHMMaTb No GeTOHy 3aMOHOJTIM4YMNBaHUA.

* BeposaTHO, owmnbka opurmHana. Cneayet yntate: CI 16.13330.2017. - MNprmeyaHme n3rotoBuTens
©as3sbl JaHHbIX.

7.4.12 Tlpu pacuyeTe nNpPOMNETHOr0 CeYEeHUs YYUTbIBAKOTCHA 3arpyXeHuss BpeMEeHHOW Harpyskon
OTAEenbHbIX purenen, Bbi3blBalllMe B cepeauHe Mponeta paccMaTtpuMBaemoro purend MOMEHTHI,
pacTarMealroLme HWXKHIOK apMaTypy, a Takke 3arpy>KeHus Bcex purenen noCcTossHHOW Harpy3kon. MoMeHTbI
OT BETPOBOW Harpysku 4alle BCero yyuTbiBaTb HeuenecoobpasHo, NOCKOMbKY OHM B MPOMETHBIX CeYEeHUIX
BeCbMa Marsbl, HO NPU 3TOM MOMEHTbI OT BPEMEHHbLIX HArpy3oK CregyeT Y4YuTbiBaTb C MOHMKAKLWUMM
Koa(ppumLmMeHTaMmn coveTaHun.

7.4.13 OTaenbHble CTEPXHM BEPXHEW OMOPHOM apMaTyphbl LienecoobpasHo obpbiBaTh B NposieTe, Tak
4yTOOblI Oblna obecneyeHa MPOYHOCTb MO MOMEHTY HAKIOHHbIX CEYEHWUA, HaYMHAKLIMXCS OT KOHLA
obopBaHHOro cTepxHs. B niobom cryyae Ansi BbINOSIHEHMS YCMOBMSA MPOYHOCTM HEOOXOAMMO 3aBECTU
CTepXXeHb 3a TOYKY TEOPETMYECKOrO 0OpbIBa HA ANUHY W HE MeHee, onpeaensieMyto no gopmyre

2 4 sa,

2G sy ’

HW =

roe Q- nonepeyHada cuna B ce4eHnn, npoxoaduemMm 4epes ToO4HKy TeopeTn4eckoro 06prBa;
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Do o - ycunuve B nonepevyHon apMmaTtype Ha eauvHuLy ANWHbI SfieMeHTa.
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3a TOuKy TeopeTuyeckoro obpbiBa NPUHUMAETCS HOpMarbHOE CeYeHMe, B KOTOPOM BHELUHWIA MOMEHT
paBeH npeaenbHOMY MOMeHTY 6e3 yueTa obpbisaemoit apmatypbl M, (pucyHok 7.21).
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1 - TOYKM TeopeTu4eckoro obpbiBa; 2 - anpa MOMEHTOB
PucyHok 7.21 - OBpbIB pacTAHYTbIX CTEPXXHEN Ha ONOpe U B NporeTe

7.4.14 OtpenbHble CTEPXHW HEHANPSAraeMoW HWXHEM apmaTtypbl, MOSyYEHHOW W3 pacyeTa Ha
JencTBmMe MacKMMaribHOro NpPosieTHOro MOMeHTa an_m , LlenecoobpasHo He A0BOAUTL 40 onopbl. AnuHy
3aBe[eHUs UX 3a TOUKY TEOPETUYECKOro obpbiBa ' Takke MOXHO onpenenstsb no opmyne (7.8).

7.4.15 Bo Bcex cny4dasx paccTosiHue OT MecCT obpbiBa CTEpXHEW OO0 cedeHus, roe apmartypa
NCMNONb3yeTcsi C MOMHbIM PacYETHbIM COMPOTUBMIEHWEM, LOIDKHO OblTb HE MeHee ONMHbI aHKEPOBKU

apmartypsl I, , onpegensiemon cornacHo 10.3.25 CIl 63.13330.2012.

7.4.16 Onpepgenenne MecT 0OpbiBa BEPXHEW M HWXKHEW apmaTtypbl JOMyCKaeTcs MpoM3BOAUTb Mpu
Oe’cTBUM KoMBUHaLMKM Harpy3okK, MPUHATON Npu pacyeTe COOTBETCTBEHHO OMOPHOro U MPOIETHOIO CEeYEHUN.

7.4.17 TopueBble purenu, nNeCTHUYHbIE U pPACMNONOXEHHble Yy TemnepaTypHOro LiBa cnegyer
paccunTbiBaTb Ha Kpy4veHue cornacHo 8.1.36-8.1.42 CI163.13330.2012.

7.4.18 Tonkn purenen crnegyeT pacCuMTbiBaTb Ha Harpysky ot nnut. Hecyuwas cnocobHOCTb MOMoK
purens OOSMKHa yYUTbiBaTb BO3MOXHOCTb MPUMIOXKEHUS MECTHbIX Harpy3oKk OT MiuUT nepekpblTvs. [Npu atom
CyMMa paBHOMEPHO pacnpeferieHHbIX Harpy3okK, OTHECEeHHas K NOrOHHOMY METPY OSIMHbI MOMKN pUrens, He
JOIMKHa NpeBbiWaTh NOMIHOW pacyeTHOM Harpyskn Ha puresb.

7.4.19 [Ins cObopHbIX purenen, ¢ nonkaMmm B HWXHEN UNN cpeaHen No BbiCOTE 30HE, MHTEHCUMBHOCTb
XOMYTOB "q.sw i S, Tpebyemas n3 pacyeTa HaKNOHHbIX CEYEHUN, A0IMKHA ObITb yBENMYEeHa Anst BOCNpUATUS
OTpbIBaIOLLEN HArPy3KW OT NAUT UK Ganok, onepTbiX HAa 3TN MOJKN.

7.4.20 Ecnu BepxHsist rpaHb puUrensi NokpbiTa 0€TOHHOW MOArOTOBKOM MMM LIEMEHTHOW CTSXKKOW, TO

fJonyckaetcs yBenuumatb Ha 0,1 MM JOMYCTUMYHO LUMPWHY MPOAOIHKUTENBHOTO U HEMPOAOIKUTENTbHOTO
PacKpbITUIN BEPXHUX TPELLVH.
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7.4.21 Purenu cnepyeT npoBepATb No gedopmauusam npu KOMOUHALUM HOPMATUBHBIX Harpys3ok,
NPUHATBIX NPY pacyeTe NPOMeTHOro CeYeHus!.

KoHcTpyupoBaHue purenei

7.4.22 MNpvHUMnmnanbHaa cxema apMmMpoBaHNSA OMOPHOW 30HbI pUrens nokasaHa Ha pucyHke 7.22.
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1 - ceTka ¢ paboyen apMaTypou; 2 - NPOCTPaAHCTBEHHbLIN apMaTypHbI Kapkac; 3, 4, 6 - 3aknagHoe u3genve;
5 - oTrn6

PucyHok 7.22 - CxeMa apMUpOBaHnst ONOPHOW 30HbI pUrens ¢ LWapHUPHbBIM OnmMpaHuem
7.4.23 Purenn porkHbl ObiTb C 3aKnagHbIMU U3OENVaMU ONs NPUBapku pebpucTbiX UM CBA3EBbIX

MHOTOMYyCTOTHbIX NNUT. B BepxHel yacTu purenst Ha GOKOBbLIX MOBEPXHOCTSAX CrieayeT npeaycMmaTpuBaTh
LLMOHKM (pUCyHoK 7.23) onsi obecrnevyeHns COBMECTHOM paboThbl puUrens ¢ nMTamMmu nepekpbITUn.
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PucyHok 7.23 - Npumep 60OKOBOW NOBEPXHOCTU purensi, obpasytoLler Nocre OMOHONMYMBAHUSA PacTBOPHbIE
LLINOHKM

7.4.24 llar Ha oTAenbHbIX yYacTkax pekoMeHOyeTca NpuHMMaTh pasHbli C yBENMYeHneM OT onopbl K
cepenvHe nponeta (C UI3MEHEHNEM MOMEPEYHON CUnbl).

7425 Y KOHUOB nNpeaBapuUTENbHO HamnpPsbKeHHbIX purenen HeobxogMmo  yCTaHaBnuBaTb
OOMONHUTENBHYIO NOMEPEYHYIO NN KOCBEHHYIO apMaTypy cornacHo 10.3.20 CI163.13330.2012.

7.4.26 XoMyTbl MPUHUMAIOTCA B Buae 2-3 NMOCKMX CBAPHbIX KApKacoB, CBA3aHHbLIX MOBEPXY U MOHU3Y
FOPU3OHTanNbHbIMU CTEPXHAMM. [1pn 3TOM, €Cnu BO3HWKAKOT 3aMeTHble KPYTALME MOMEHTbI, 3TN CTEPXKHU
NpUBapMBalOTCA K MPOAOSbHLIM CTEPXKHAM TOYEYHOW CBapPKOM CBApPOUHBIMW Krewwamu U ¢ MOMOLLLbIO CKOD,

npuBapvBaeMbIXx K XOMyTaM [yroBOil CBApKOW MPOTSXKEHHbIMW LuBaMKU ANMHON He MeHee 6 &, . Mpu
OTCYTCTBUM YCMOBWIA AN CBapKW, a Takke MNpuU BA3aHHbIX NPOCTPAHCTBEHHbIX Kapkacax, BepTuKarbHble U
FOPU3OHTAamNbHbLIE XOMYThl AOMKHbI BbiTh 3arHyThl C NepenyckoM He MeHee 30, .

7.4.27 Tlpn OTCYTCTBMU 3aMETHOrO KPYYEHWUs FOPU3OHTAaNbHbIE COEAMHUTENbHbIE CTEPXHU MOryT
npMBapMBaTbCA TOYEYHOW CBapKOW K BepTMKanbHbIM CTEPXHAM WNW B BUAE LUNUIEK MNPUBA3bIBATLCA K
NpoOoNbHLIM CTepPXHAM (pucyHok 7.24). B nocrnegHem cnydae crnegyeT obecnedvBatb MOHTaXHYHO
ECTKOCTb KapKaca npuMBapKon KOCbIX CTEPXXHEN, MaHOK U T.M.



=600

Bug A

N1

a - NPOCTPaHCTBEHHbIN apMaTypHbIii Kapkac NPy COeAUHUTENBHBIX CTEPXKHSIX, MPYBapUBaeMbIX K
BEPTUKaIbHbIM CTEPXXHSIM; 6 - MPOCTPAHCTBEHHbIV apMaTypHbI KapKkac Npy LUNWNbKax, NpMBA3bIBaeMbIX K
NPOAOIbHLIM CTEPXKHSAM; T - LUNUbKA (COEANHUTENbHbLIN CTEPXKEHD)

PucyHok 7.24 - [pocTpaHCTBEHHbIE apMaTypHble KapKackl Npu OTCYTCTBUMN KPyYeHUs

7.4.28 LLar coeamMHuTenbHbIX CTEPXHEN MOXET NpeBbIWaTh LWar XOMyToB, HO JormkeH bbiTb He Bonee
600 mm.

7.4.29 Ecnv npu pacyeTe NPONeTHbIX CEYEHU purenen yunTbiBaeTCa BEPXHASA cxatasi apMmaTtypa, To
ONs NpefoTBpalleHnst ee BbiMyYnMBaHNS XOMYTbl U BEPXHWE COeAUHUTENbHbIE FOPU3OHTAaNbHbIE CTEPXHU
OOMKHbI BbITb € Warom He 6onee 15 4 , rae & - AnamMeTp CxXKaTbIX CTEPXKHEN.

7.5 PebpucTble NNUTbI NEPEKPLITUIA U NOKPLITUN
O6wwme naHHbIE

7.5.1 Pebpuctble nnuTbl NpeacTaBnstoT cobon pedbpucTble NaHenm ¢ NioCKoKW MOSKoRN, onupatoLLencs
Ha npogonbHble pebpa, pacrnofoXeHHble MO KpasM MAMT, U Ha CUCTEeMy nonepeydHbix pebep. MnuThbl
onuparoTCcs NOBEPXY MMM Ha MOJIKY puUrenen.

7.5.2 TpeboBaHuna K W3roTOBMEHWIO, MapKUPOBKe, MPWEMKe, TPaHCMNOPTUPOBAHUIO U XPaHEHMIo,
OCHOBHble pasmepbl Hanbonee 4YacTo npuMmeHseMblx pebpucTtbix nnut npmsegeHsl B TOCT 21506, TOCT
27215 n FTOCT 28042.

7.5.3 XXene3o6eToHHble pebpucTble NNUTbI PEKOMEHOYETCS MNPOEKTMPOBATb NpPeABapUTENBHO
HanpPsPKeHHbIMM.

7.54 Tlnutbl cnegyet npoekTupoBatb U3 Tsaxenoro 6etoHa no [OCT 26633 u nerkoro
KOHCTpPYKLUMOHHOro 6eToHa no FTOCT 25820 knacca no NPoYHOCTM Ha cxaTtue He Huxke B20.

7.5.5 B cnyyasx, npegyCMOTPEHHbIX TEXHOMNOMMYECKUM 3adaHuem, pebpuctble NAuTbl MOryT ObiTb C
OOMONHUTENBHLIMU OTBEPCTUSIMU, Bbipe3amMu B MoMkax, YrnyOneHnsasMn Ha HapyXHbIX rpaHaX NpoAosibHbIX
pebep Ons ycTponcTBa OETOHHbLIX LUMOHOK MEXZY CMEXHbIMU NNAuTamMu, a Takke AOMNOMHUTENbHbIMU
3aKnagHbIMU n3genmamMmin.

7.5.6 BbICOTY NnMT CTaHgapTHOro npuMmeHeHus pekomeHayetcs npuHmmaTts 300 unm 400 mm.

7.5.7 BbICOTY NPOMEXYTOUYHLIX NonepeyvHbIX pebep Anst NNUT CTaH4APTHOrO NPUMEHEHUST MPUHMMAIOT
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150 mm gna nnut BbicoTor 300 MM 1 250 mm ansa nnuT BblicoTon 400 MM.
7.5.8 TonwmHa Nonkn NNUTbI 4Ns NAUT CTaH4apTHOro NpMMeHeHus coctasnsdeT 50 mMm.

7.59 Bo BHYTpPeHHMX yrnax COMNpshKeHWA TOPLUEBbIX M MNPOAOSNbHbIX pebep nnuT creayet
npegycmaTtpuBaTb YLWMPEHUS - ByTbl, KOTOpbIMW obecnevnMBaeTcs NPOCTPaHCTBEHHast paboTa nnuT,
yny4LlaTCcs yCIoBMS M3roTOBIEHNS u obnerdaeTcsa pacnanyoka.

7.5.10 [Ons ynydweHus KavyecTBa OETOHMPOBaHMS MPOAOSIbHLIX LUBOB MeXAy NnuTamMn pasmepbl
YCTYNOB Ha NPOAONbHbIX FpaHax criegyeT npuHuMatb B cootBetcTBum ¢ TOCT 21506, TOCT 27215 n FTOCT
28042.

7.5.11 MNpumep onany6o4Hor hopmbl ANdA nNnMTbl pasmepamn 5,65x1,485 m npuBegeH Ha pUCYHKe
7.25.
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PucyHok 7.25 - Onany6ou4HbI YepTex pebpucton nnuThl pasamepammn 5,65x1,485 m

PacueT peGpuUcTbIX NAUT
7.5.12 PacyeT pebpuUCTbIX NEPEKPbITUIN NPON3BOAMTCA Kak NPOCTPAaHCTBEHHOMN CUCTEMbI, AOMyCcKaeTcs
NPOM3BOANTL YNPOLLEHHbIV pacyeT KaXKOoro COCTaBMAOLLIEro afieMeHTa B OTAENbHOCTU, T.e. MPOAOSbHbIX
pebep, nonepeyHbIX UM TopLEeBbIX peGep 1 NOSoK MIUTLI.

7.5.13 Mpwn pacyeTe NNUT B COCTaBE AMCKA MOKPLITUS HEOOXOAMMO Y4YWUTbIBATH FOPU3OHTAarbHbIE
YCUINUsi, BO3HUKAKOLLME B NPOCTPAHCTBEHHOMN CUCTEME KapKkaca.

7.5.14 LlwpuHy pebpa cnegyeT HasHayaTb W3 YCNOBUSA pa3MeLLEeHUs CBapHbiX KapKacos,
Hanpsaraemown apmaTypbl, 0becneyeHns NPoYHOCTH pebep naHenemn No HaKMOHHOMY CEYEHNIO.

7.5.15 MpogonbHble pebpa NNuTbI NpK YNPOLLEHHOM pacyeTe paccMaTpUBalOTCA Kak O4HOMPOMETHbIE
LLIApPHMPHO onepTble Banku TaBPOBOrO CEYEHUS.
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7.5.16 Mpun npoBepke TPELUMHOCTOMKOCTM B BEPXHMX 30HAX KOHLIEBbIX Y4acCTKOB MPOAONbHbIX pebep
NAUT B CTaausX U3roTOBIEHUS, TPAHCNOPTMPOBaHMSA U CKNaaMpoBaHus JonyckaeTcs obpasoBaHue TPELUVH;
3T TPEeLUMHbl He AOIMKHbI PacKpblBaTbCs Ha CTaguu SKCrlyaTauuy NiuTbl NPU NOCTOSIHHOW Harpyske. [pu
3TOM B CEYEHMSIX, OTCTOSILLUX OT TopLa Ha pacCTosiHMK, He NpeBbiLLatoLLeM paboyeil BeicOThl pebpa, pacyeT
TPELLMHOCTOMKOCTU HE NPOU3BOANTCS.

7.5.17 [Ons nnuT C NMOSKOM B CXaTOW 30HEe LUMpUHA CBECOB MOJIKM B KaXayl CTOPOHY OT pebpa
npuHumaeTcs B cootBeTcTBum ¢ 8.1.11 CI163.13330.2012.

7.5.18 lNpun npoekTupoBaHMmM NAUT WKprHon 1,5 M nonepeyHbie pebpa fonyckaeTca paccynTbiBaTb Mo
YMNpPOLLEHHOMY pacyeTy C y4eTOM 4YacTUYHOro 3alleMreHusl B NPOAofbHbIX pebpax, KoTopoe cosfaeTtcs
bnarogaps paboTte npoaonbHbIX pebep Ha KpyyeHne 1 3anvBke LWBOB Mexay nnutamm ¢ obenx CTOpoH nnm

C OHO CTOPOHbI. PacyeTHbI nponeT {[j NPUHUMAIOT PaBHLIM PACCTOSIHUIO B CBETY MEXAy MPOAONbHbIMU
pebpamu. N3rmbawowmin MOMEHT B MOMEPEYHOM HarnpaBfeHun B 3TOM Cnyyae AonyckaeTcs NpuHMmaThb

paBHbIM 0,1 gr.-,']jj‘.

7.5.19 Tlonku nNAUT NpyM COOTHOLWIEHWUM [ANWHbI  CTOPOH 32:3122 , paboTtalowux B [OBYX

HanpaBfeHusiX, PacCYUTLIBAOTCH, NPW YMNPOLLEHHOM pacyeTe, Kak 3aleMIieHHble MO KOHTYpy MMuThbI.
ApmMupoBaTb MX pekoMeHayeTcs ceTkamu ¢ paboyen apmaTypon, OAMHAKOBON B 0BONX HanpasreHnsX.

MoMKM NAWT NPU COOTHOWEHUM g @i = 2, paBoTalolme NpeyMyLLEeCTBEHHO B OAHOM HanpasreHuu,

paccYMTbLIBAOTCA Kak HepaspeaHble GanoyHble U apMuUpyloTcsl ceTkamu ¢ paGoyeit apmaTtypoit B O4HOM
HanpaBrieHun.

7.5.20 Monkun nnnT, B OTAEMBHbIX cnyyasax, MoryT paccymnTbiBaTbCA Ha bonee BbICOKNE (KaK npasuno,
Ha CTyMneHb BbILIJe) Harpys3ku, KOTopbleé MOryT ObITb npurioXeHbl B npegenax nojfikn Ha 4Yacth niowagn

NANTBI, T.€. MECTHbIE HAarpysku, CyMmapHbie yeunna ot KoTopbiX (M e , Emay ) B MPoOonbHoM pebpe He

OOMXKHbI NPEBbIWATL COOTBETCTBYIOLUMX YCUITMI, BO3HUKAIOLWMX OT pAaBHOMEPHO pacnpeneneHHON Harpysku,
pacronoXeHHOW No BCew nnoLwiaaun nivThbl.

ApMupoBaHue pe6pucTbIX NIUT

7.5.21 Hanpsraemyio apmaTypy B nnutax cregyeT pacnonaratb B NpoAonbHbIX pebpax. [Mpu
apmupoBaHun pebep cnegyeT npegycMmaTpuBaTb CTEPXHW oAmHakoBoro Auvametpa. lMpu obocHoBaHMu
[ONycKaeTCsl NPUMEHATb CTEPXXHU ABYX OUaMeTpOB.

7.5.22 [Ona npepoTBpalweHns o6pasoBaHWsA MPOAOSbHbIX TPEWWH Y TOpuOoB NpeaBapuTenbHO
HanpsKeHHbIX NAWMT BCreaCcTBUe nepegayn yeunuin Hanpsraemon apMaTypbl Ha 6ETOH Ha ONOPHbIX y4YacTKax
NAuMTbl crnegyeT MpedycMaTtpuMBaTb HeHanpsiraeMylo MNonepevHylo apmMaTtypy, KoTtopas AofbkHa ObiTb
HaeXHO 3aaHKepeHa MO KOHUaM MpuBapKon K 3aknagHbiM getanam. CeyeHue 3TOM apmaTtypbl AOIDKHO
ObITb B COCTOSAHUM BOCMpuMHUMaTbh He meHee 20% ycunus B NPOAOSIbHOW HanpsAraemMon apMatype HWXKHER
30Hbl OMOPHOrO CeYEeHUs, ONpeaensiemMoro pac4eTom no NPOYHOCTM.

7.5.23 [Ona noavema nnutT cnegyet npegycMarpmBatb CTauMOHapHble MOAbEMHbIE MeTnu,
BbINONHAeMble 13 ropayekataHon crann A240. Nx cnepyeT coBMellaTb C aHKepaMy OMOPHbIX 3aKnagHbIX
getanen.

7.5.24 TonepeyHble CTEPXXHM OOBbEANHSIIOT C NPOAONIbHOM MOHTaXHOW UM paboyen HeHanpsiraeMon
apmaTtypol B MIIOCKWE CBapHbIE Kapkacbl, KOTOpble pa3meluarT B pebpax nnut. K KoHUam NpogoribHON
HeHanpsraemon apmaTypbl PebOpuUCTbIX NAUT MNPUMBApMBAOT aHKEPbl W3 YroflkoB WKW NnacTuH Ans
3aKpenseHnst CTEPXKHEN Ha ornope.

7.5.25 Tpn HeoBXOAMMOCTM B NOMKax NAUT MOryT ycTpamBaTbcsa oTBepcTus pasmepamu 200-300 mm,
KoTopble crnefyetr OKaMMNATb AOMOMHUTENBHOW apMaTypoM cevyeHMeM He MeHee nrowaan apmaTtypbl,
Tpebyemon Ha LwMpuHe OTBEpCTMS, ecnu Obl NnuTa paccyMTbiBanacb Kak cnnowHas. JononHutenbHas

apmatypa [ospkHa 6biTb 3aBefeHa 3a Kpasi OTBEPCTUSt Ha ASNMHY [, , KOTOpylo criefyeT onpeaenstb B

cootBeTcTBMM ¢ 10.3.25 CI163.13330.2012. Mpwn 6onbluem gnameTpe OTBEPCTUN NPOYHOCTb MOSIKM U NITUTbI
Heob6xoauMO NPOBEPSATL pacyeToM.

54



7.5.26 MoHTaxHble coeOMHEHUs NNUT BCEX TWMOB BbIMNOMHAT CBapPKOW CTamnbHbIX 3aknagHbIX
aetanert U 3anonHeHnem 6eTOHOM LWBOB Mexay nnutamu. B npoOonbHbiX GOKOBLIX TPaHAX MNauT
npegycMaTpuBaloT BrnaguHbl, NpeaHasHadeHHble ONns o06pas3oBaHus (Mocre 3aMOHONUYMBaHWA LLBOB)
NPepbIBUCTLIX LIMOHOK, OBGecneynBalolmx COBMECTHYH paboTy nnuvT Ha COBUr B BEPTMKaSIbHOM W
rOpPU30OHTaNbHOM HanpaBlieHUsIX.

7.5.27 lNMpumMep apMMpOBaHUS pedpUCTON NNNTbI NEPEKPbITUS NPMBEAEH Ha PUCYHKe 7.26.




1, 2, 3 - apmaTypHbI Kapkac; 4, 5, 6 - apmaTypHas ceTka; 7 - MOHTaXHasi neTns

PucyHok 7.26 - ApmupoBaHue pebpucton nnutel pasmepamm 5,65x1,485 m (Hanpsraemas apmartypa
YCITOBHO HEe NoKa3aHa)

7.6 MHOronycToTHble NNUTbI NEePEKPbLITUA U NOKPLITUN
OO6uwume gaHHbIe

7.6.1 Haubonee pacnpocTpaHeHHble MHOrOMyCTOTHbIE MNAWUTbI TONWMHOM 220 MM C KpYribiMu
nycTOTaMn OCHOBHbIM pa3mepoM 159 MM npegHasHa4veHbl Ans OnMpaHWs No ABYM CTOPOHaM.

7.6.2 TpeboBaHuA K W3roTOBMEHWIO, MAapPKUPOBKe, NpuemMKe, TPaAHCMNOPTUPOBAHUIO U XPaHEHWUIo,
OCHOBHbIE pa3Mepbl Hanbonee 4YacTo NPUMEHSAEMbIX MHOTOMYCTOTHbIX NNMT npuBeaeHsl B TOCT 32449.

7.6.3 YKene3o6eToHHbIE MHOTOMYCTOTHbIE MAUTbI MPOEKTUPYIOT Ge3 NpeaBapUTENbHOMO HAMPSKEHUS U
npeaBapuUTeNbHO HaNPsXKeHHbIMU.

7.6.4 Tlnutel cnegyeT npoektupoBatb W3 Tshkenoro 6etoHa no [OCT 26633 u nerkoro
KOHCTpYKUMOHHOoro 6etoHa no NOCT 25820 knacca no NpoYHOCTH Ha cxaTne He Huke B20.

7.6.5 KOHCTPYKTUBHbIE ONUHY W LUMPUHY NNUT crnegyeT NpuMHMMaTb paBHbIMU COOTBETCTBYHOLLEMY
HOMMWHAaMbHOMY (KOOPAMHALIMOHHOMY) pa3Mepy, YMEHbLUEHHOMY Ha 3Ha4YeHue ¢y (3a30p Mexay CMEXHbIMU
naMTamMu) unu a5 (PaccTositHMe MeXay CMEXHbIMU MAMTaMU NPU Hanmuyuyu Mexay HUMK pasgensiolero
aMemeHTa, Hanpumep, aHTUCENCMWMYECKOro Mosica, BEHTWUMSLMOHHBLIX KaHanoB, rpebHa purens) wnu
YBENMUYEHHOMY Ha 3HauyeHue s (Hanpumep, AN MAuT, ONUMPaeMbiX Ha BCH TONLMHY CTEH NECTHUYHOM
KNEeTKW 34aHWIA C NonepeYHbIMU HECYLLIMMU CTEHAMM).

HomuHanbHoe paccTtosHne Mexay LeHTpaMmu nycToT B NnTax criegyeT npuHuMaTb He MeHee 185 Mm
(paccTosiHMe Mexay nyctoTamu - He MeHee 26 MM).

7.6.6 B cnyyasx, npedycMOTPEHHbIX TEXHOMNOMMYECKUM 3afaHNeM, NAUTbI MOryT ObiTb C 3aknagHbIMM
n3genuamu, BbIMyCKaMyM apmatypbl, MECTHbIMW Bblpe3amu, OTBEPCTUSAMMU U OPYTMMU KOHCTPYKTUBHbLIMU
aetansimu.

7.6.7 Tpumep onanyBoyvHoM OPMbI PSAOAOBON MHOrOMYCTOTHOW MAMTbI NEPEKPbITUS pasMepamu
5,65x1,49 m npmBeaeH Ha pucyHke 7.27.
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PucyHok 7.27 - Onany6ou4HbI YepTex psiAoBON MHOTOMYCTOTHOW NMNWTLI pa3amepamn 5,65x1,49 m
PacyeT MHOronyCcTOTHbIX NAUT

7.6.8 Pac4yeTHOe cedeHne NNUTbl AOMYyCKAaeTCA paccMmaTpuBaTb Kak TaBPOBOE BbICOTOW, PaBHOWN
BbicoTe nnuThl. LLUupunHa BepxHew NOMkuM TaBpa OOIMKHA ObiTb MPUHSATA C y4eTOoM OOKOBbIX NOAPE30K -
WnoHok. LLnpuHa pebpa pacyeTHOro ceveHnsa paBHAETCHA CyMMe TOMLLMH BCex pebep.

7.6.9 Onsa pacyeTa no npeaenbHbIM COCTOSHUSIM BTOPOW Fpynmbl AONYyCKaeTCsl NPUHUMAaTh pacyeTHoe
ceuveHve ABYTaBPOBbIM, 3aMEHSISI MYCTOThl Pa3nnyYHOn hopMbl SKBUBANEHTHBIMM NPSIMOYTOSNbHBIMMU.

7.6.10 Pacyet nnut 6e3 npeaBapuUTENbHOrO HanpshkeHust No 00pa3oBaHMIO U PACKPbITUIO TPELLMH
cnegyeT BbINOMHATL cornacHo 8.2.4-8.2.18 CI 63.13330.2012, a ang npeaBapuUTeNbHO HanpsKeHHbIX NAnT
- cornacHo 9.3.5-9.3.11 CIN 63.13330.2012.

KOHCprVI poBaHune MHOronyCtoTHbIX NAnT

7.6.11 3agenka nycToT B Topuax NauMT 6ETOHHbIMM LUNNHAPaMU BbINOMHAETCA AN Y3M0B OnvpaHus
Ha TopueBble 30Hbl MAWUT BbILEPACNONOXEHHbIX CTEH, Harpy3ka OT KOTOpbIX MOXET Bbl3blBaTb CMSTUE
©eToHa B OMOPHbLIX 30HAX MIIUT.

3agenka nycTtoT B Topuax MnnvT, ecnn 3TO NPeayCcMOTPeHO B paboumx 4yepTexax, AomkHa ObiTb
BbINMOSIHEHA OETOHHBIMWU LMNMHAPAMN 3aBOOOM-U3rOTOBUTENEM, @ MPU UX OTCYTCTBUM - HA CTPOMUTENbHOWN
nnowaake pactBOpom Mapku He Huxke 100.

7.6.12 Y KOHLOB NpeABapUTENbHO HaMpPsXXeHHbIX NAUT HEO6X0AMMO yCTaHaBMBaTb JONOMHUTENbHYHO
nonepeyHy Unmn KOCBeHHyto apmaTypy cornacHo 10.3.20 CINM 63.13330.2012.

7.6.13 MNpumep apmmpoBaHUs psSAOBON MHOTONYCTOTHOW NIUTLI NEPeKpbITUS pasMmepamn 5,65x1,49 m
npveeneH Ha pUCyHke 7.28.

7.7 dneMeHTbI XKeCTKOCTH
7.7.1 Knaccudumkaumsa anemMeHTOB XeCTKOCTU U npasBuna nx pacronoXeHns N yCTaHOBKWN NpuBeaeHbl
B nogpasgene 5.3. PacuyeTHble cxembl W npaBuna onpeaeneHns XeCcTKOCTU 3MEMEHTOB XECTKOCTU
npueeneHsbl B nogpasaene 6.3.
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7.7.2 Pac4eT n KOHCTpPyMpOBaHWE CTamnbHbIX SMEMEHTOB CBSA3€BbIX MaHernen crieayeTt BbIMOMHATL C
yyeTom TpebosaHuin 4.2.5-4.2.6 n 15.4 CI 16.13330.2017.

7.7.3 COopHble xene3ob0eTOoHHble Auadparmbl >KECTKOCTM C MOfIkaMW ANs  OnNupaHus NnuT
NnpeAacTaBnsaT cobomn xene3ob6eToHHbIE CTEHKU TOMWUHON 12-18 cM, yCTaHaBNMBAEMbIE B KAXXAOM 3TaXe U
npuBapuBaemMble K KONOHHaM 4epe3 3aknagHole getanu. [NMpu OOnblIMX pPaCCTOSHUSAX MEXAY KOFIOHHaMu
NPUMEHSIIOT ABe U Ooree CTeHKW, CBapyBaeMble ApYr ¢ ApyroM. B cTeHkax MOryT ycTpamBaTbCs ABEPHbIE U
WHbIE NPOEMBI.
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1 - paboyasi pacTaHyTasa apmaTypa; 2 - apMaTypHbIN Kapkac; 3, 4, 5 - apmaTypHas ceTka; 6 - MOHTaXxHasi
neTns

PucyHok 7.28 - ApMmyupoBaHue psiioBON MHOIOMYCTOTHOM NAUTLI pa3mepamu 5,65x1,49 m

7.7.4 B anemeHTax >XeCTKOCTW, COCTOSILUUX W3 KOMOHH, purenien u 3anosiHeHWUs B BUAE MNOCKMX
Onadgparm XecTKoCTWU, COeAMHEHHbIX C ApYr APYroM C NMOMOLLbIO CBapkuW U OMOHOSIMMMBAHUSA 3a30pOB B X
BepTUKanbHbIX U TOPU3OHTAarbHbIX LWBaX, NPU (hOpMUPOBaHUK pacdHeTHOW Mogenu guadparm npMHMMmaeTcs,
YTO HOpPMarsibHblEe HaNPSKEHWS B MOMNEPEYHOM CeYeHun anadparmbl BOCAPUHUMAOTCA TOSbKO KOSIOHHaMK, a
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beHKLI,I/IFl 3anoniHeHna - nepegadva BepTuKaribHbIX caBuratroLmnx yCI/IJ'IMIZ.

7.7.5 Aapa »ecTKoCTW, Kak npaBuno, nNpeacTtaBnaioT coboi CTeHbl NECTHUYHLIX KNeTOK, NMUTOBbLIX
waxT 1 T.n. OHU cNocoBHbI CONPOTUBNATLCA FOPU3OHTANbHBIM BO3AENCTBUSAM 000MX rMaBHbIX HanpasreHui.

CTeHbl A0ep XeCTKOCTU MOryT BbINOJIHATLCA U3 CGOPHOFO Xene3obeToHa aHanormyHo C60prIM
p,maqaparmaM YKECTKOCTU, N3 MOHONUTHOro 6eToHa unm m3 Knpnuya.

KoHCTpyKkumusi  cOOpHOro sigpa EeCTKOCTM COCTOUT U3  KOMOHH, OObEeAMHEHHbIX MIOCKMMM
anadpparmamm XeCcTKOCTW.

7.7.6 TpoBepky NPOYHOCTM AvadparM BbINOMHAOT MO HOPMarbHbLIM CEYEHUAM NPY BHELEHTPEHHOM
CXKaTuM 1M Ha COABWI MO MONEpPeYHbIM Curam, a Takke ANs 3aknagHbiX U3Oenui U nepemMblyek Ha OencTeue
CABUWraloLLMX YCUNUiA B BEPTUKANbHbIX LLBAX.

7.7.7 Ona nnockux OBYXKOSIOHHbIX AuadparM npoBepseTcs MPOYHOCTb HOPMarbHbIX CeYeHur npu
BHELEHTPEHHOM CXaTuu, Npu 3TOM B cocTaBe AuvadparMbl CIOXHOIO MOMNEpPEeYHOro CeYEeHusi BblOensitoTcs
BCe pacyeTHble nnockme anadparmvel.

7.7.8 KOHCTpyKUMS y3rna NpuMbIKaHUs guadgparmMmbl XKECTKOCTU K KOFIOHHE NpuBeaeHa Ha pucyHke 7.29,
a npumep apMMpoBaHus - Ha pucyHke 7.30.

w v | e v
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1 - pnacbparma >xecTkocTu; 2 - 3aknagHas getanb; 3 - 3aknagHas getarnb (XOMyT) B KOJIOHHE; 4 - KOJIOHHa

PucyHok 7.29 - Y3en npuyMblkaHnsa anadparmbl XKXeCTKOCTU K KOFTOHHE
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1 - MOHTaxHasa nNeTns; 2 - 3aknagHas getanb; 3 - apMaTypHbIn 61nok; 4 - apmaTypHas ceTka
PucyHok 7.30 - Mpumep apmmnpoBaHua anadparmbl )KECTKOCTH
7.8 HapyxHble cTeHOBbIe NaHenu
7.8.1 CrteHoBble naHenu criegyeT paspabatbiBaTb B COOTBETCTBMM C  NapaMeTpamu
YHUULMPOBAHHBIX rabapuUTHBIX CXEM.
7.8.2 o ctatuyeckon cxeme paboTbl NaHeNn NoapasaensioT Ha:
- HecyLme;
- camoHecyLue;
- HeHecyLne.
7.8.3 o uncny OCHOBHbLIX COEB NaHenu NoapasfaensoT Ha:
- OQHOCIOWHbIE;
- OBYXCIOWHbIE;
- TPEXCITONHBbIE.
7.8.4 ToppobHasa knaccudurkauus, matepuansl, dopma M OCHOBHblE pa3Mepbl Haubonee 4acto

NPUMeHsieEMbIX MNaHenen, TpeboBaHWS K MeTodam KOHTPOMs, npaBuna nNpUemKn, TPaHCNOPTMPOBaHUSA U
xpaHeHus npueegeHsl B FTOCT 11024, TOCT 31310 n TOCT 32488.

8 YkazaHusi No MOHTaXy Kapkaca

8.1 lMopsagok MOHTaXa KOHCTPYKUMA crnefyeT onpefensitb HeoOXOAMMOCTbIO BOBMEYEHUs B paboTy
3AMIEMEHTOB XECTKOCTU BEPXHEro MOHTUPYeMoro aTaxa. MOHTaX KOMOHH MpOouM3BOAUTCSA MOCMe MOMHON
COOPKM 1 OMOHONMNYUBAHUSA NEPEKPBITUIA HUXKEPACTIONOXEHHbIX aTaXen. 3aMOHONNYMBAHNE CTLIKOB KOJIOHH
MOXEeT NPOU3BOAMTLCA OOHOBPEMEHHO C YCTPOMCTBOM MEpPBOro Hag CTbIKOM nepekpbiTusa. B nepuopg
BbINOMHEHNs1 paboT MO 3aMOHOMMYMBAHMIO 3TOr0 MEPEKPLITUS MOXET MOHTMpOBaTbCH criegytowee. Npu
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BeleHUN onepexarwullero Ha oaAnH 3TaX MOHTa)xa NPO4YHOCTb HWXepacnoJ10)KeHHOro Ancka, CBA3biBakoLLEero
3MEMEHTbI XXECTKOCTN BOeANHO, obecneymBaeTcs CBapKOIZ CBA3EBbIX MIINT NepeKpPbITUA N CUNaMn TpeHUA.

82B NnepByro o4epeab O0JIKHbl YCTaHaBJIMBATLCA U 3aKpeniAaTbCA C MOMOLLBbIO CBAPKN MEXKOJIOHHbIE
(CBFI3eBbIe) nnnTbl; 3aTeM YCTaHaBIMBAKTCA pAAOBble MJIATHI. PerVICTbIe panoBbie MIATblI  TakKXe
npmBapumBaroTCA K 3aKinagHbiM geTtandam B NoJikax erenePl.

8.3 KapKac 30aHnA C BepTUKalribHbIMU 3JIEMEeHTaMUn XXEeCTKOCTU U3 CBA3EBbIX naHernern co crarnbHbIMU
CBA3AMN N NEepPEeKpbITUAMMN U3 pe6pVICTbIX nnanT MOXeT BO3BOAUTbLCA, Ha OCHOBaHWUM pacyeTa, Oes
NO3TaXXHOMO OMOHOJTMYNBAHUA HeperbITMVI. YKasaHHble BbllLE MeponpuAaATna no Co3gaHUIo0 XXEeCTKOro Amncka
B 3TOM Cny4ae OOJIKHbI ObITb BbIMOSIHEHbLI MOCIIE MOHTaXa Kapkaca.

8.4 lpn OTCYTCTBMM MNOITAXHOINO 3aMOHOMNUYMBAHUSA M3MEHWUTCS pacyeTHas cxema 3daHus. B
pesynbTtarte pacyeta MoxXeT ObiTb BbiSBNeHa HeOOXOAUMOCTb B MHBEHTApHbIX CTanbHbIX CBA3SX,
yCTaHaBMMBaeMbIX Ha BPEMS MOHTaxa.

MpunoxeHne A

YnpoleHHble cXeMbl pacyeTa Kapkacos
A.1 Ha ctagmv BapmaHTHOro MpOEKTUpOBaHWSA ANs Bblbopa pauMOHanbHOW KOHCTPYKTUBHOM CXeMbl
kapkaca, nogbopa Tuma M uYMCnNa BepTUKANbHbIX 3NIEMEHTOB XKECTKOCTW, WX pacnonioXeHus,
yOOBNeTBOPAWNX TpeboBaHUAM  O0BBLEMHO-MMNAaHMPOBOYHbIX  PELUeHUN, OOMyCcKkaeTcs MNpov3BOAUTL
pasfgenbHO pacyeTbl Ha BepTUKamnbHble U FOPU3OHTamnbHble Harpysku. [ns pacdeta Ha BepTUKarbHble

Harpysky pama pasgensieTcsi Ha TpU OOHOSTaXHble pambl: NS BEPXHEro, CPedHEero M HWXKHEro ataxewn
(pucyHok A.1).
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a - hakTuyeckas pacyeTHas cxema pambl; 6 - ynpoLeHHbIE pacyYeTHbIE CXEMbl paMbl
PucyHok A.1 - Cxembl pambl
Mpn aTOM umMcno nponeToB MNpuHMMaeTcs He Gonee Tpex, NMpUMbIKaKOLME CTOWKU KpOMe CTOek

nepBOro ataxa - ONVHON, paBHOVI NOJIOBUHE BbICOTbLI 3Taxa, U WapHMpamMmn no KoHuam. BrnnsiHnem »xecTtkumx
NPUONOPHBLIX Y4YacCTKOB, a TakKXKe TOpU3OHTallbHbIMU CMELLEeHUAMU npeHe6perar0T. I'IpM yyeTe 3Tux

LI,OI'IyIJJ,eHI/IVI, ana pam C paBHbIMM npofieTaMu, OMNMOpPHbIE MOMEHTbI pmrene|7| My npn pasHbiX cXemax
3arpy>xeHud gonyckaetcd onpenendartb C NOMOLbHO Tabnmubl A.1.

B tabnuue A.1 npuHATBI criegytowme o6o3HavYeHus:
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_ Bpally

- 2k
My =ce-gi®; B/l (A1)

rae My - oNOpHBLI MOMEHT B § TouKe purens,
J - TouKa Opyroro KoHLa purens;

Bpm-l/l Bm- XECTKOCTU puUresid n KoOJIOHHbl COOTBETCTBEHHO.

A.2 W3rnbarwowme MOMEHTbl B CTOMKAxX ONS KaXKOOW CXeMbl 3arpy>xeHuma pambl onpenendrT no
Pa3HOCTN ONOPHbIX MOMEHTOB pmreneﬁ B y3ne, pacnpegenaa nx nponopunmoHasnibHO NOroHHbIM XeCTKOCTAM

croek Byn !l

PacyeT Ha ropusoHTanbHble (BETPOBbIE) Harpyskyv MPOM3BOOAT, MPUHMMAs HyMeBYK TOYKY 3Miopbl
MOMEHTOB CTOEK BCEX 3JTaxKew, KpoMe MepBOro, B CepeduHe BbICOTbl 3Taxa, a Anid NepBoro araxa Ha
paccTosHUM 2/3 BbICOTbI OT HU3a (PUCYHOK A.2).

Tabnuua A.1 - KoadbduumneHTsl o Ana onpeaeneHns onopHbIX MOMEHTOB pUrenemn npu pasnuyHbiX cxemax
pacnonoXeHus Harpyskm &

CxeMbl pacnornoxeHus Harpyskn & oT o KoadppuLmeHTbl L Anst ONOPHLIX MOMEHTOB

3MNKPbl MOMEHTOB

M3 LGN M3 Mg

e ereperoe oo g 0,5 -0,072 -0,090 -0,083 0,083

Tﬁh 1T\ ﬁ, ?ﬁ 4-&
T e e

R Y B

1 -0,063 -0,091 -0,085 -0,085

2 -0,054 -0,093 -0,087 -0,087

3 20,046 0,095 -0,088 10,088

4 -0,039 -0,097 -0,089 -0,089

5 -0,033 -0,099 20,090 10,090

6 0,027 20,100 -0,001 0,091

14y e Ao 1 0,5 -0,077 -0,079 -0,006 -0,006

1 -0,070 -0,074 -0,012 0,012

2 20,062 -0,068 0,018 0,018

3 -0,055 -0,065 -0,022 0,022

4 -0,048 -0,063 -0,026 0,026
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5 -0,042 -0,063 -0,028 -0,028

6 -0,036 -0,062 -0,030 -0,030

Hroaazhl 0,5 0,005 -0,011 -0,077 -0,077

1 0,007 0,017 -0,073 -0,073

2 0,008 -0,025 -0,069 -0,069

3 0,009 -0,030 -0,066 -0,066

4 0,009 -0,034 -0,063 -0,063

5 0,009 -0,036 -0,062 -0,062

6 0,009 -0,038 -0,061 -0,061

N P 0,5 -0,071 -0,092 -0,088 -0,072
1? j .3"* - 4 4
=k

1 -0,062 -0,095 -0,094 -0,066

2 -0,052 -0,101 -0,098 -0,059

3 -0,045 -0,107 -0,100 -0,054

4 -0,037 0,112 -0,102 -0,050

5 -0,032 0,115 -0,104 -0,046

6 -0,026 0,117 -0,105 -0,043
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PucyHok A.2 - K ynpolleHHomy cnocoby onpegeneHus ycunum

A.3 fApycHble nonepeyHble CWrbl, PaBHbIE CyMMeE BETPOBbLIX CWI, MPUIOXEHHbIX K BbllLENexalimm

nepekpbITUAM onpeaenstoT no dopmyne QJ' =Ziwz , a 3aTemM pacnpegensoT 3TM CUnbl Mexay
=

oTAenbHbIMU CTOMKaMM NPONOPLIMOHANBHO UX XXECTKOCTAM Ce = QJ' S B

A.4 Mo HangeHHbIM MOMepeYHbIM curam onpenensitoT MOMEHTbl B CTOMKAxX BCEX 3TaXeEW, Kpome
nepsoro, no copmyne M = {40 2

Ons nepBoro JaTtaa MOMEHTbl B BEpxXHEM W HWKHEM Ce4dYeHUAX paBHbl COOTBETCTBEHHO

M, =0uli3n My =201/3,

Mpu onpeneneHMn OnopHbIX MOMEHTOB pUrenen y CpedHuX y3roB CyMMapHbIi MOMEHT B Yy3ne oT
BbILLIE U HWXE PacrorfioXeHHbIX CTOeK pacnpefenserca Mexay purensamm npornopuuoHarbHO UX NOrOHHLIM
XecTKocTsIM. B KpanHeMm y3ne onopHbIi MOMEHT purerns paBeH CyMMe MOMEHTOB CTOEK.

PacueT kapkaca paMHON KOHCTPYKTMBHOM CUCTEMBbI

A.5 Tlpu kapkace, cocTosiLLeM M3 NPUMEPHO OOUHAKOBLIX NOMEPEYHbIX pam, MOXHO OrpaHUYnTbLCA
pacyeToM OfHOW Hamboree HarpyxeHHON paMbl Ha OENCTBME BepTMKaNbHbIX M BETPOBbLIX Harpy3ok. [ns
coKpalleHus pacxofa apmaTypbl pacCHMTLIBAKOT TakKe TOPLIEBYIO paMy Ha OeNCTBUE MPUXOOALLMXCH Ha Hee
BepPTMKarnbHbIX Harpy3oK C y4eTOM Beca HapyXHbIX OrpaxaatloLwmnx KOHCTpyKUmMin. B o6onx cnyyasix BeTpoBas
Harpyska Ha pamy onpegensieTcs nyTeM AereHns BeTPOBOW Harpysku, CoObpaHHON CO BCel AnWHbI kapkaca
Ha 4yucno pam, T.K. MepekpbITUs, OObeaMHSsIoWME paMbl Kapkaca, CYMTalTCA OGECKOHEYHO XEeCTKUMMW,
nockonbKy Aedopmaunn casura nepekpuiTUin B Npefenax Mexay pamamm BecbMa Maribl.

A.6 [na kapkaca C pamMHOMW CXeMOW B MPOAONIbHOM HarnpasfieHUK, COCTOsAWEM W3 NPUMEPHO
O[MHAKOBbIX NPOAOMbHBIX pamM AOMNyCKaeTCs paccyMTbiBaTb OOHY NPOAOSbHYI0 paMy Ha AeNCTBME BETPOBbIX
Harpy3ok, coOpaHHbIX CO BCEW LIMPWMHBLI Kapkaca W AefeHHbIX Ha YMCNo MpodosnibHbIX pam. Kpome Toro,
crnegyeT yuuTbiBaTb COOCTBEHHbIV BEC MNPOAOMbHBIX PpUreriem K Harpy3kM C yvacTka MepekpbITuM,
ONMPAaIOLLMXCH Ha 3TN pUrenu.

A.7 Tpu 6e36anoyHon cxeme nepekpbITUN nonepeyvHsble 1 NPOoAONbHbIE paMbl NO XapakTepy paboTbl
He oTnMyarTCca Apyr OT Apyra.
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A.8 Pacuetr Ha BeTpoOBYK Harpysky B MpOAONbHOM HanpaBfieHUM nNpu CBA3EBOM CXEMe 3TOoro
HanpaBfeHnsa NPon3BOANTCH aHaNOrM4YHO pacyeTy Kapkaca CBA3eBOW KOHCTPYKTUBHON cxeMbl (6.3).

A.9 Ecnn kapkac COCTOWT M3 MOMEPEYHbIX paM, PE3KO OTNNYALWMXCA APYr OT Apyra CXemon unm
CEYEHUNAMM 3NIEMEHTOB, TO BETPOBAs Harpyska, Npuxoasiiascs Ha Gonee ecTkyto pamy, 6yaeT npeBbillaTh
cpepHtol. UTobbl onpeaennTb 310 yBenudeHne, criedyeT y4ecTb NOBOPOT NepeKpbITUA.

A.10 Mpy HanMuMM B KpalHMX MPOAOSIbHBLIX pamMax XeCTKUX CBA3EBbIX 3MIEMEHTOB MOBOPOTOM
NepekpbITUA MOXHO NpeHebpeyb, M Toroa BeTpoOBas Harpyska onpeaensercs UCXOAs W3 OAMHaKOBbIX
CMeLLIeHUI NepeKpbITUIN BCex paM, onpeaensembiX U3 pacyeTta kapkaca B Liernom.

PacueT KapkacoB CBA3€BON KOHCTPYKTUBHOWN CXEMblI

A.11 Pac4yeTHble CxeMbl CBS3€BbIX KapkacoB MOryT ObiTb [OBYX BWAOB: [OUCKPETHble MU
AVNCKPETHO-KOHTUHYarbHbIE.

A.12 ,D,VICerTHaFI cxXema npegcrtaBndeTr 3JieMeHTbl XXEeCTKOCTU KaK KOHCOJIbHble CTEpPXXHW,
coeanHeHHble apyr ¢ gpyrom m ¢ KapKaCHOVI YacCTblo 34aHNA ropu3oHTarlibHbIMN CTEPXHAMU Ha YPOBHE BCEX
I'IeperbITVIVI. neperblTMﬂ, 3a WUCKITKYEeHNEeM HEKOTOPbIX OroBOpPEeHHbIX Clly4vaeB, CHMUTaAKTCA abcontTHO
KECTKMMWN B CBOEWN MIOCKOCTU U NO3TOMY Fropu3oHTalrbHble CMELleHNA 3NTIeEMEHTOB XXEeCTKOCTU U KapKaCHOVI
4YacTn ogMHaKoBbIE.

A.13 Ecnv KOHCTPYKUMSA U PacronoXeHne 3fIeMEHTOB >XECTKOCTU CMMMETPUYHbI, a Y3rbl KapKacHon
YacTW LWapHUPHbIE, pacyeTHY cxeMy yaobHO npeacTaBuTb B BUAE OAHOMO 3rieMEHTa >KeCTKOCTM U OOHON
KOMOHHbI C XECTKOCTSIMW, PaBHbIMW CYMME XECTKOCTEW COOTBETCTBEHHO BCEX YCTOEB U BCEX KOJOHH,
COeAVHEHHblE Ha YPOBHE KaXA0ro NepeKkpbITUSA XXECTKUMU CTEPXKHAMM (pUCyHOK A.3).
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a - KOHCTPYKTUBHaA CXxema, 6 - pacyeTHasa cxema; 8 - OCHOBHasi CCTeMa pacyeTa Kapkaca MeToaA0M cun
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PMOyHOK A.3 - Cxembl cBSI3€BOro KapkKaca C WapHUPHbIMK y3NnamMn n 0AMHaAKOBbIMU SNEMEHTaMM XKECTKOCTU

Takyto cuctemy, B OOLLUEM CrlyYyae paccy/TbIBAOT METOAOM CWMl, MPUHUMAs 33 HEU3BECTHblE
XJ.- YCUNNS B XKECTKUX CTEPXKHSAX, a 3a KO3pULNEHTBI NPU HEU3BECTHbIX 51;- CYMMYy CMELLEHWIA aneMeHTa
XECTKOCTU U Kapkaca Kak CBOGOAHBLIX KOHCOMEW Ha YPOBHE MEPEeKpbITUA i OT AEWCTBUS €AUHUYHbLIX CUr,

MPUIOXEHHBIX K 3INIEMEHTY >EeCTKOCTM W Kapkacy Ha YpOBHE nepekpblTust i . [py3oBble uUneHbl
npeacTaBnsoT cOOOM CMeLLEeHMs YCTOs Kak CBODOAHOM KOHCONW OT AENCTBUSI BHELLHEN Harpy3Kku.

B pesynbTate onpenenstoTcs ropuaoHTarbHble YCUMWs, NPUNOXeHHble OTAENbHO K 0606LEeHHOMY
YCTOI M K OOOOLLEHHON KOMOHHE. OTW yCUnusa 3aTteM pacnpenensaioTca Mexay OTAeNbHbIMW 3feMeHTaMum
YKECTKOCTW M KONOHHAMM NPOMOPLMOHANBHO MNX XXECTKOCTSIM.

A.14 Ecnun y3nbl KapKacHOW 4acTu XecTkue, TO pacdeT OonyckaeTcsl NPou3BOAUTb MO aHanorMyHon
pacyeTHOM cxeme, NpuHMUMas 06006LLEHHYIO KOJIOHHY B BMAE, NMOKa3aHHOM Ha pucyHke A.3, rae »XecTKoCTu
NPUMbIKAIOLLNX pUrenen paBHbl CyMMaMm XXeCTKOCTEN purenen ataxa. [pn 3ToMm pekoMeHAyeTCcs yunTbiBaTb

XXEeCTKME OMnoOpHblEe Yy4acCTKu ereneVl N KOJIOHH U NoAaT/INBOCTb »XXECTKUX Y3J10B. CwmelleHuns E‘y Takomn
KOJTOHHbI onpegendarT MeTogom p,ecbopmau,wﬁ, roe 3a Hen3BeCTHbIe NPUHMUMAKOTCA YIriibl NOBOPOTaA Yy3J10B.
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a - KOHCTPYKTUBHaA CXxemMa; 6 - pac4yeTHaa cxema

PucyHok A.4 - CxeMbl CBSI3€BOMO Kapkaca C XeCTKMMM y3riamu 1 O4MHAKOBLIMU 31IEMEHTaMM XECTKOCTM
A.15 Ecnn 3nemeHTbl KECTKOCTU UMEIOT PasfUYHyt0 KOHCTPYKUMIO C pasfinyHbIMK A0MsSIMU COBUMOBOM
N n3rMbHon aedopmauuun, HanpuMep CTeHbl C npoemamu U 6e3 NPoemMoB WM CBA3EBblE NaHenu ¢
PasnNUYHbIMKU peLleTkamMmn, Mexay TakuMW SreMEeHTaMM KECTKOCTW YCTaHaBNMBAKTCS KECTKME CTEPXKHMU U
YNCNO HEWU3BECTHbIX YBENUYMBAETCS Ha YUCHO 3TUX CTepXkHEW. [Mpu 3TOM 3MEMEHTbI KECTKOCTM,
pacnonoXeHHble B pasHbIX NMIOCKOCTSAX, paccMaTpuBaloTCs B OOHOW MIOCKOCTM BMecTe ¢ 0606LeHHOW
KOMNOHHOM (pucyHOK A.5).

Cenzessie NaHeny ¢ TPeyTonbHOM
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a - KOHCTPYKTUBHaA CxemMa; 6 - pacyeTHaa cxema

PI/IcyHOK A.5 - CxeMbl CBA3EBOro Kapkaca C pa3fin4yHbIMU CUMMETPUYHO pacnosioXKeHHbIMU 3rieMeHTaMn
XEeCTKOCTU

A.16 PacyeT MOXeT TaKkkKe Mpou3BoAUTLCA MeTodoM Aedopmaumn (pucyHok A.6), korga 3a
HEeM3BEeCTHble MPMHUMAIOTCH CMELLEHMS KaxKOoro nNepekpbiTus OT BHeLWHew Harpysku. [lpn aTtom 3a

KO3(PPUUMEHTBI 7 NP HEN3BECTHBIX MPUHUMAOTCS peakunn B (DUKTUBHBIX FOPWU3OHTAIbHBLIX OMOpax

KaXOOr0 MEepeKpbITUA . OT eOuHMYHBLIX CMELLEeHUI Kakaoro nepekpbitust i . [py3oBble uneHbl

npeacTaBnsitoT coOOM BHELWHME FOPU3OHTarbHbIE CUIbl, MPUMOXEHHbLIE K KaXXAoMy nepekpbiTuio. Takown
pacyeT 6Gonee TpyaoeMmKui (OCOBEHHO MO CpaBHEHMIO C pacvyeTOM Kapkaca C LUapHWPHbIMU Yy3ramu),
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MOCKOMbKy onpeaeneHve peakuui OT eAMHUYHbIX CMeLleHu TpebyeT oTAeNbHbIX pacyeToB MEeToaoM
aedopmaunin. OgHako, B HEKOTOPbIX Criyyasix Takow pacdeT bbiBaeT Heobxoaum. B yacTHocTu, korga npu
pacdeTe MeToAOM CuUn C yyYyeToMm AedOopMMPOBaHHOW CXeMbl MOXeT ObiTb HEBO3MOXHO onpefeneHune

cMeLleHnn '53}- OT €QUHUYHbIX CUI KapKaCHOW YacTu 1U3-3a NOTepu el YCTONYMBOCTH.
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a - pacdeTHasi cxema; 6 - OCHOBHas cuctema
PucyHok A.6 - PacueTHasa cxema 1 OCHOBHasi CUCTeMa pacyeta MeTo4oM aecbopmMaumii CBA3EBOro kapkaca

A17 Tlpu HECMMMETPUYHOM pPacnofioKEeHUN INEMEHTOB XECTKOCTM UMW MpU  PasfuyHbIX KX
KOHCTPYKLMAX NEPEKPLITUS NoS AeACTBMEM rOPU3OHTarbHbIX Harpy3ok, KpoMe nocTynaTeribHbIX CMELLEHNN,
OyayT noBopayMBaTbCs, YBENMUMBAsS CMELLEHUs] HEKOTOpbIX pam. B obuem cryyae npaBunbHO y4ecTb 3Tu
NMOBOPOTbI MOXHO TONbKO MeToAoMm pJdedopmauuii, Mpu KOTOPOM B OCHOBHOW CUCTEME Kpome
FOPM3OHTAaNbHbLIX (PUKTUBHBIX OMNOpP, NPENATCTBYIOWMUX MOCTYNaTeNbHbIM CMELLEHUAM NEPEKpPbITUA B
HanpaBfeHUN Harpysku, YCTaHaBfMBAKTCA B KaXOOM MEepekpbiTUM [Be [OOMNOMHUTENbHbLIE OMopbI,
NpenaTcTBYOLME NOBOPOTaM, HO HE MPEnATCTBYOLME NOCTynaTernbHbIM CMeLLeHUsaM. ITW onopbl yaobHen
BCEro ycTaHaBnuBaTb MO KpPasiM B yrnax NepekpbITUn (pucyHok A.7).
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1 - onopa, NpenaTCcTBYoLLAs NOCTynaTenbHOMY CMEeLLEHUIO NepekpbITUs; 2, 3 - onopbl, NPEnsATCTBYOLLME
MOBOPOTY NEePEKPbITUS

PuricyHok A.7 - ®UKTMBHbIE TOPU3OHTANbHbBIE OMOPbI NEPEKPLITUS NMPU pacyeTe CBA3EBOrO Kapkaca MeTo4oM
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/J,ecbopmau,mm C HECMMMETPUYHO pPacnofioXeHHbIMU NN HEOANHAKOBbIMU 3NIEMEHTAMWN XECTKOCTU

A.18 YueT noBOpPOTOB MEPEKpbITUN METOAOM CWUM OCHOBaH Ha (bMKCaLMU LieHTpa XXEeCTKOCTW, npwu
MPUIOXEHNM K KOTOPOMY BHELLHSS Harpyska He Bbi3blBaeT MoBopoTa. Mexay TeM 3TOT LIEHTP XXEeCTKOCTU B
obulem crnyyae 3aBUMCUMT He TOMbKO OT JKECTKOCTEM pam Kapkaca, HO M OT KOMOMHaummM ycunwn,
OEVCTBYIOLLMX Ha BbIe- W HWKEepPacrnonioXeHHbIE MEepekpbiTUsa, [0 pacyeTa HeusBecCTHbIX. [1oaTomy,
yuuTbiBas 6onblioe pasHooOpasme KOHCTPYKLMI 3NIEMEHTOB XECTKOCTU U UX PACMONIOXKEHUNA, Takon pacyeT
MOXET NPUBOANUTb K CEPbE3HbIM MOrPELLIHOCTAM.

A.19 [uckpeTHas pacyeTHad cxema - yHuBepcarnbHa. OHa MOXeT NPUMEHATbLCA Npu pacyeTe
KapkacoB C no6GbIMM KOMOMHaAUMSMKW SNEMEHTOB XXECTKOCTWU, C NobbiM pacnpeneneHnemM XecTkocTen
3MTIEMEHTOB XECTKOCTU W KOJIOHH MO BbICOTE, C /OObIM COYEeTaHMEM BbLICOT 3TaXeW. Takon pacuyer,
TpeObyoLMN peLleHnsa CUCTEM KAHOHNYECKUX YPaBHEHWI BbICOKOMO Nopsaka, MOXeT BbINONHATLCS TOMbKO C
NOMOLLbIO CEPTUDNLMPOBAHHBIX NPOrPaMMHbIX KOMMEKCOB.

A.20 [WCKpeTHO-KOHTUHyamnbHas pacyeTHas Cxema OTNM4yaeTcs OT AUCKPETHOW CXeMbl TeM, 4TO
rOPU3OHTanbHble HarpyskM B BMAE COCPEAOTOYEHHbIX CUM, a TakKe CTEPXHW-CBA3N MeXdy SMeMEeHTOM
XKECTKOCTW M KapKaCHOW 4acTbi0 3aMEHSAIOTCA Ha pacnpeferneHHble NO BbICOTe Harpyskv M ycunus, a
KapkacHas 4acTb 3aMeHfeTCA Ha CTepXeHb C M3rMOHOM W COBWIOBOW XECTKOCTAMMW, aHanornyHbiMu
KapkacHom yacTtun. ®PyHKUMM pacnpeeneHvst yCUnMn 1 CMeLLeHUn No BbICOTE OMNpenensioTcs pelueHnem
cuctembl anddepeHumanbHbIX YpaBHEHNN.

PacueT no aToit cxeme JaeT pesynbTaThl, 6rM3kue K pesynbTataM pacyeta no AUCKPETHON CXeme npu
CrieayoLmnx YCrnoBusx:

- YMCro 3Ta)ken bonee LWeCTY;
- BbICOTbI 3TaXXe OQUHAaKOBbI;
- )KECTKOCTW 3MEMEHTOB >XE€CTKOCTM U KAapKacHOWM YacTu NOCTOSIHHbI MO BbICOTE.

PacueTHble ycunusi B OTAENbHbIX KOMOHHAX KapKacHOW 4acTM OT BEPTUKamNbHbIX Harpysok
onpenenstoTcs Npy MOSMIHOM 3arpy>XeHWU BPEMEHHbIMU Harpyskamm Bcex nponetoB. Kpome Toro, ans
CpeaHUX KOMOHH crieayeT AOMNOMHUTENBHO NPOBECTU pacyeT C Y4EeTOM OTCYTCTBUSI BPDEMEHHOW Harpysku Ha
purene, NPUMbIKAIOLWEM K HWKHEMY y3My pacCMaTpyvBaeMOW KOJOHHbI, @ AN KOMOHHbI NEPBOro aTaxa - Ha
purene, NpUMbIKaOLLEM K ee BEPXHEMY Y31y .

YnpoLueHHbIn y4eT AedopMUPOBAHHON CXEMBbI

A.21 YyeT BNuAHUA OedOopMMPOBaAHHOW CXeMbl MPU pacydeTe paMHbIX KapKacoB Ha Aencteune
rOPM3OHTANbHbLIX Harpy3oK BbINOMHAETCS nyTem [JobaBneHuss K 3TMM Harpyskam Tak Ha3blBaeMbixX

&

"OTKNOHAKLWUX cun”, paBHbIX EN? roe f - CMelleHne MnepekpbITUSA dTaka OTHOCUTENbHO ero Hu3a,

onpeaeneHHoe C y4eToM AedOPMUPOBaHHON CXeMbl, . A - CyMMa NpodoribHbIX CUM BO BCEX KOMOHHAX
aTaxa, |- BblcoTa aTaxa (pucyHok A.8). Takum obpasom, pacyeT BeaeTcsl No HeaedPopMUPOBAHHON CXEMe
Ha AencTBMEe CYMMapHbIX rOPU30OHTarbHbIX Harpysok.
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PucyHok A.8 - K yueTy necbopMrMpoBaHHOM CXeMbI C MOMOLLIbIO OTKIMOHSIOLLNX CUM

3TN  CuUnbl,

A.22 TlockomnbKy cunbl, AEWCTBYIOLME HA 3MNEMEHTbl KECTKOCTU BbllIEe pacCMaTpuMBaeMoro artaxa,
OTHOCUTENBbHOMY CMELUEHUIO MEepeKkpbITUS  3TOro  3Taxa,
ponyckaetcs  yMHOxaTb Ha  KoaddpuumeHT

NpsiMO  MPONOPLUUOHASbHbI
onpegeneHHble Mo  HededOpPMUPOBaHHOW  CXEMe,
T| onpenensiembin no dopmyne
f= 1
- ASN
1—1,2——2 (A.2)

ISW
rae ﬁ- OTHOCUTEITIbHOE CMeLleHne I'IeperbITI/IIZ 9Taxa, onpepgerieHHoe no He,D,e(*)OpMVIpOBaHHOVI cxeme

npu gevicteun cun 2. W ;
> IV - cymma npoonbHbIX CUI BO BCEX KOMOHHAX NPU AaHHOM 31IEMEHTE XECTKOCTY;
2. W - cymma BbilEPaACNONOXEHHbIX FOPU3OHTANbHBLIX HArPy3oK, MPUMOXEHHBIX K YacTW Kapkaca,

OTHOCSILLENCA K 0aHHOMY 3J1IEMEHTY XXeCTKOCTW.
ConocTtaBuTernbHble pacyeTbl pa3rfindHbIX CBA3EBbIX KapKacoB MO ﬂerOpMMpOBaHHOVI cxeme ”n c

yyeTom KoadpcpuumeHToB T| nokasanwu, Y4To cunbl, AEACTBYIOLUME HA SNTEMEHT KECTKOCTU U ornpeAeneHHble C
yyeToM KoacbdpuumeHTa T|, Kak NpaBuo, HECKOMbKO BorbLUe CUM, NMOMYyYeHHbIX N3 TOYHOro pacyeTa, HO He

6onee, yem Ha 10%-15%.
A.23 KoatbdUUMEHT yBenuMyeHUss OTHOCUTEMbHbIX CMELLEeHUA NepekpbITUA Kaxaoro artaxa oT

[EeNCTBUS MOMEHTOB T] 4 BblpaxaeTcs hopMyrion

1
T'l =
M AN
~ (A.3)

1-12—<=—
j'ZA‘E?":E.]'.'[

roe ERCB.]'.'[ - CymMMa peakuunm OT MOMEHTOB, MNPUIIOXEHHbIX K BblleneXawnm dpycaM aJ1eMeHTa

XECTKOCTH;
My - OTHOCUTENbHOE CMeLLeHNe NepeKkpbITUA 3Taxa, onpeaeneHHoe no HBD,G(bOpMMpOBaHHOVI cxeme
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npu OEeNCTBMM BCEX MOMEHTOB ZM , NIPUINOXEHHbIX K 3N1IEMEHTY XECTKOCTW.

ConoctaButenbHble pacyeTbl pasfnMyHbIX CBA3EBbIX KapkacoB No AedOpMUMPOBAHHON CXeme U C
y4eToM KoaddULMEHTa T| 4, MOKa3anu, YTo Npu onpegeneHnun OTHOCUTENMbHBIX CMELLEeHUA AN BCeX STaxen
KpOMe nepBoro 1 BepxHero, koaddpumumeHT 1,2 B popmyrne (A.3) MoxHO 3aMeHuTb Ha 1,0. Kpome Toro, npu
KoadpduLmMeHTax T4 npesbiwarowmx 1,4, npegnaraembin y4eT 4edOPMMUPOBAHHON CXEMbI MOXET MPUBECTH
K 3aBbILLUEHNIO CMELLEHMI MO CPABHEHUIO C TOYHbIM pac4eTom TeM Gonbliemy, Yem 6onblie Ko3aULMEHT
T 4 Npesbiwaet 1,4. [losTomy, nNpuM NPUMEHEHUM ITOrO MeToda BO U3BEeXaHue WINULHWX 3anacos

pekoMeHOyeTCsl NPOEKTMPOBaTb CBA3EBble Kapkacbl Tak, 4TOObl 3HAYEHUst KOIMMULMEHTOB T|, HE
npesbiwanu 1,4.

Mpu ydeTe noBOPOTOB (PyHAAMEHTOB MOA dneMeHTamu xecTkoctn dopmynbl (A.2) n (A.3) He
N3MEHSIOTCS, TaK Kak 9TU NOBOPOTbI AOIMKHbI YYUTLIBATLCH B 3HAYEHUN  f, .

A.24 Tpwn y4yeTe NOBOPOTOB NEPEKPLITUA AePOPMMPOBAHHAA CXEMA AS1S1 CMELLEHUNI f,i" yynTbiBaeTCcA
NyTEM YMHOXEHUSI OTHOCUTENbHbIX CMELLEHUN /M Ha koadduumeHTbl T|, onpegensiemble No dopmynam

(A.2) uiu (A.3), rae Benmuukbl 2 N, > 3 K. . OTHOCATCS KO BCeMy Kapkacy, a Ansl yrioB NoBopoTa

7 - NyTeM YMHOXEHNSi OTHOCUTENbHBIX YITIOB NOBOPOTA Ha KO3 MULIMEHT

1

|1, 2B Z B
2 2M

Mg =
, (A.4)

roe >, M - cymma MOMeEHTOB ycunwii Wj WM Kop g, MPUIOXKEHHBIX KO BCEM  BblIENeXaLinm
NepekpbITUSM Kapkaca, OTHOCUMTENbHO BEPTUKaIbHOW OCU, NepecekatoLLleli ocb X .
> ©- cymMMa OTHOCMTESbHbIX YITIOB MOBOPOTA BbiLLENEXaLUMX NepekpbITUiA, paBHast

=8 -8y, (A.5)

roe ©- yron nosopoTa nokpbitvs (= 1);

E'J.-+1 - Yron noBopoTa NepekpbITUA MO HU3Y paccMaTpMBaAEMOro aTaxa;

> { - cymma BbICOT aTaXer, paccMaTpUBAEMOrO U BCEX BbILIEPACTONOKEHHDIX.

|_|pl/l 9TOM Mo yrnom E‘,i" NOHMMAaETCA BblpaXXeHune (fvi::zj +fvi|(3j)"r3 .

A.25 MoMeHTbl B pSAOBbIX KOMOHHAX OT CMeELLeHWU NepekpbiTUA Npu nepexode Ha pacyeT Mo
AedopMMpPOBaHHON CXxemMe MOTyT Bo3pacTaTb CUMbHEE, YeM MpPU YMHOXEeHUM ux Ha koadduumeHTt 1. Ho

MOCKOJSIbKY 3TM MOMEHTLI, Kak NpaBuso, BeECbMa Marbl, TO UX NMpu yvyeTe AeopMUPOBAHHON CXEMbI TakkKe
MOXHO YMHOXUTb Ha koadpmumneHT T].

WcknioyeHne cocTaBnsitoT MOMEHTbI KOJIOHH Y 3afenku ux B oyHOAaMEHT. 3T MOMEHTbI CYLLECTBEHHO
Gonblue NpoYMX MOMEHTOB, HO WX BO3pacTaHue npu ydyeTe [edOpPMMPOBAHHOW CXEMbl CyLLECTBEHHO
MeHbLUE, YEM NPU YMHOXEHUN WX Ha KO3PUUMEHT T/, MOCKONbKY, Kak OblNO OTMEYEHO BhbIlle, Mpu

3agaHHOM CMeLWleHUnn MOMEHTBI, onpeaernieHHble No ﬂ,ed)OpMMDOBaHHOVI cxewme, Bcerga MeHblle MOMEHTOB,
onpegeneHHbIX no He,D,e(bopMI/IDOBaHHOVI cxeme. [Ons y4yeTa 3Toro obcTosATenbCTBa, MOMEHTDI PAOO0BbIX
KOJIOHH Yy 3adesikn B cbpr,ameHT Hapaay C YMHOXEeHUeM nx Ha KOS(b(*)MLI,MeHT T pekoMeHOyeTCAa YMHOXaTb

Ha NOHWXaloLWLMI KO3 pULUKMEHT, onpeaendemMbin No gopmyrne

k=1-w/35, (A.6)
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rope W= _D ,a A, I, - npodonbHasi cuna, AnvHa M XXeCTKOCTb pacCMaTpMBaEMON KOMOHHbI.
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