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6ydem onybnukosaHo 8 ycmaHoerneHHoM ropsidke. Coomeemcmeyoulas UHopMayus, yeedoMmrieHue U meKkcmsl
pasMmeuwaromess makxe 8 UHGhopMayUOHHOU cucmeme obujeso nosb3ogaHus - Ha oguyuanbHoM catime pa3pabomyuka
(MuHcmpou Poccuu) 8 cemu UHmepHem

BHECEHO W3ameHeHue N 1, yTBep)xaeHHOE 1 BBEAEHHOE B AeNCTBME NpukazoM MuHMCTepcTBa CTpouTENbCTBA U
XUNULLIHO-KOMMYHanbHoro xossancrtea Poccunckon ®epepaumm (MuHctpor Poccum) ot 15 gekabps 2020 r. N 786/np ¢
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N3meHeHne N 1 BHeceHO usrotoButenem 6asbl gaHHbIX Mo Tekcty M.: CtangapTuHdopm, 2021

BBeneHune
HacTtosiwun ceog npasun paspaboTaH B cooTBeTcTBUN ¢ PeaepanbHbiM 3akoHoM oT 30 gekabps 2009 r. N 384-03
"TexHn4eckuit pernameHT o 6e30MacHOCTU 34aHUIN N COOPYKEHNIA".

Ceoa npaeBun paspabotaH aBTopckum konnektusom AO "HUL "Ctpoutenbcteo" - HUMXKBE mm.A.A.l'BO3aeBa
(pykoBoguTene paboTbl - A-p TexH. Hayk B.®.CtenaHoBa, go-p TexH. Hayk A.H.[aBnalok, kaHg. TexH. Hayk T.A.Ky3bmuy,
KaHg. TexH. Hayk B.M.CaBuH, kaHg. TexH. Hayk B.H.Ctpoukui, kaHa. TexH. Hayk C.A.3eHuH, unx. C.I.3nmuH).

NameHeHne N 1 paspaboTtaHo aBTopckum konnektnsom OAO "HUL, "Ctpoutenscteo” - HAMXKB um.A.A.'BO30€eBa
(o-p TexH. Hayk B.®.CmenaHosa, kaHA. TexH. Hayk B./.CasuH, kaHA. TexH. Hayk B.H.Cmpoukul, kaHA. TEXH. Hayk
C.C.)Kopobaes, C.I".BumuH, M.KO.3umuHa).

(M3meHeHHas pegakuus, M3m. N 1).



1 O6nacTb npumeHeHUs

1.1 Hactosawwmin ceof npaBun pacnpocTpaHAeTCa Ha NpoeKkTUpoBaHme BETOHHbIX U XKene300eTOHHbIX KOHCTPYKLUWIA
n3 nerknx 6eToHoB, yaoenetTBopsiowmx TpeboBaHuam OCT 25820 (panee - 6eTOH), ONs 34aHUIA U COOPYXKEHWUN
pasnMYHOrO  Ha3HaYeHusl, 3KCMyaTupyembiX B  Knumatuyeckux ycrnoBusx Poccunckon  ®depepaumm  (npu
cucTemaTmyeckom Bo3gencteum temnepatyp He Bbie 50°C m He Hwke muHyc 70°C), B cpede C HearpecCUMBHOWM
CTeneHbo BO3OENCTBUS.

1.2 TpeboBaHuWsi HacTOSALIEro cCBOAA MNpaBWil HEe pacnpoCTPaHAKTCA Ha MNPOEKTUPOBaAHME KOHCTPYKLUMN:
HUBPOBETOHHBIX, COOPHO-MOHOMUTHbLIX; MYCTOTHbLIX MAWT, KOHCTPYKUUM C nogpe3kamMmu W KanuTenen, OeTOHHbIX U

XKene3obeTOHHbIX KOHCTPYKUUA MMOPOTEXHUYECKUX COOPYXKEHWN, MOCTOB, MOKPbITUA aBTOMOOWMbHBLIX [OPOr U
aspoapoMOB U OpYrux creumarnbHbIX COOPYXEHWUA, a TakKe Ha KOHCTPYKUMMK, U3roToBnsemble M3 GETOHOB cpefHen

MAOTHOCTLIO cBbiwe 2000 Kr/im 3 .

2 HopmaTuBHbIe CCbISIKK
B HacTodwem cBoae npaBun NCMOMb30BaHbI CCbISIKM Ha Creayowmne HopMaTyBHbIE JOKYMEHTI:

FOCT 8736-2014 lNecok gnsi CTpouTenbHbIX pabdoT. TexHN4Yeckue ycroBus

FOCT 13015-2012 Ws3genusa OGeTOHHble W Kenes3obeToHHble Ansg crpoutenscTtBa. OOWwme TexHuyeckue
TpeboBaHus. NpaBuna NpMemMkn, MapkKnpoBKU, TPAHCMIOPTUPOBAHWS N XpPaHEHNs

FOCT 22263-76 LLlebeHb 1 necok u3 NOPUCTbIX MOPHLIX Nopog. TexHNnYeckne ycrnosusi

FOCT 25820-2014 BeToHbl nerkme. TexHn4eckue ycrnosusi

FOCT 27751-2014 HageXXHOCTb CTPOUTENBbHbLIX KOHCTPYKLWUA 1 OCHOBaHUN. OCHOBHbIE NOJIOXEHUS
FOCT 32496-2013 3anonHuTenu nopuctble Ans nerkux 6eToHoB. TexHUYeckne ycrnoeus

CI 16.13330.2017 "CHwuI1 11-23-81 CtanbHble koHCTpyKuun" (¢ nameHeHnsmm N 1, N 2)

CIM 20.13330.2016 "CHwuI1 2.01.07-85* Harpy3ku 1 Bosgenctaus” (c uameHeHnsmm N 1, N 2)

CI 28.13330.2017 "CHwuIT 2.03.11-85 3awmTta cTpouTenbHbIX KOHCTPYKUMI OT koppo3un" (¢ uameHeHuamu N 1, N

CI150.13330.2012 "CHwuI1 23-02-2003 Tennosas 3awmTa 3gaHun" (c nsmeHeHmem N 1)

CIn 63.13330.2018 "CHwuIT 52-01-2003 BeToHHble 1 Xene306eToHHble KOHCTPyKuun. OCHOBHbIE MonoxeHua" "(c
nameHerHnem N 1)

CIM 70.13330.2012 "CHwuI1 3.03.01-87 Hecywme n orpaxgatoime KoHCTpyKumn" (¢ uameHennsamm N 1, N 3)
CIM 112.13330.2011 "CHwI1 21-01-97* MNoxapHasa 6e30NacHOCTb 34aHWU U COOPYXEHMUN"
CIT131.13330.2018 "CHwuI1 23-01-99* CtpoutenbHas knumaTonorns"

CI 295.1325800.2017 KoHCTpyKUun GETOHHbIE, apMMPOBAHHLIE NOSIMMEPHON KOMMO3UTHOW apmMaTypoli. MNpasuna
NPOEKTUPOBaHMSA

CIM 297.1325800.2017 KoHcTpykuumn dnbpobeToHHbIE C HemeTannmyeckon pmbpoit. Npaeuna npoekTnpoBaHus
CIM 339.1325800.2017 KoHCTpyKuum 13 94enctbix 6eToHOB. [1paBuna npoekTnposaHms

MpumeyaHue - MNMpy NoNb30BaHUN HACTOSLLMM CBOLOM MpaBui LenecoobpasHo NpoBEPUTbL OENCTBUE CCbINTOYHbIX
OOKYMEHTOB B MH(OPMALMOHHOW cucTteme obLiero nonb3oBaHuWsl - Ha odumumanbHOM cante depeparnbHOro opraHa
UCMOMHUTENBHON BRactTu B cdpepe cTaHgapTM3aumnm B ceT WHTepHeT unvM no exerogHomy WHGOpMauUoHHOMY
ykazatento "HaumoHanbHble cTaHgapTbl”, KOTOpbI OonybnvkoBaH MO COCTOSHWMIO Ha 1 sHBaps TeKywero roga, v no
BbINyCKaM eXemeCcs4HOro MHopmaunoHHOro ykasatens "HauunoHanbeHble cTaHgapThl" 3a Tekywun rog. Ecnu sameHeH
CCbIfNIOYHbIA AOKYMEHT, Ha KOTOpbIN [JaHa HeJaTUpOBaHHAs CCbiNKa, TO PEKOMEeHAyeTCs UCMOoNb30BaTb AEWCTBYIOLLYIO
BEpPCUI0 3TOr0 AOKYMEHTa C YYeTOM BCEX BHECEHHbIX B [aHHYK BEpPCUI0 U3MeHeHWh. Ecnn 3ameHeH CCbINOYHbIN
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JOKYMEHT, Ha KOTOpbliA JaHa AaTMpOBaHHas CCbifika, TO PEKOMEHAYeTCs WCMOMb3oBaTb BEPCUI0 3TOTO AOKYMEHTa C
yKasaHHbIM BbilLie rogoM yTeepxaeHus (NpuHaTKA). Ecnv nocne yTeBepxaeHUst HAcToALLLEro cBoaa NpaBui B CCbINOYHbIA
[OKYMEHT, Ha KOTOpbI JaHa OaTupoBaHHasi CCbifka, BHECEHO M3MEHeHWe, 3aTparvBalolLlee MOSoXeHue, Ha KoTopoe
[JaHa Ccbifika, TO 3TO MOJIOKEHWE PEKOMEHAYeTCs MNpUMeHsTb Ge3 yyeTa OaHHOro M3MeHeHusl. Ecnu ccblnoyHbIN
[OKYMEHT OTMeHeH 6e3 3aMeHbl, TO MOSIoKEHUE, B KOTOPOM [aHa CCbifika Ha Hero, PpEKOMeHAyeTCsl MPUMEHSITb B YacTHu,
He 3aTparueatoleit 3Ty ccbinky. CBedeHus o AeiiCTBMM CBOAOB MpaBwun LenecoobpasHo npoBepuTb B PenepanbHOM
MHpopMaLMOHHOM boHAE CTaHOaPTOB.

(M3meHeHHas pegakuus, M3m. N 1),
3 TepmuHbI M onpepeneHus

B HacTosLemM cBoae npaBun npuMeHeHsl TepMuHbl 1 onpegenexus no FOCT 25820, TOCT 27751, CIN 63.13330 n
OPYrMM HOPMaTMBHbLIM JOKYMEHTaM.

4 O6wMme yKasaHuA
4.1 BeToHHble U Xene3obeToHHble KOHCTPYKUMK, cornacHo FOCT 27751, gomkHbl ObITb 06ecneydeHbl ¢ Tpebyemon
HafeXXHOCTbI0O PacY4eTOM OT BO3HUKHOBEHUSI BCEX BMAOB NPeAEeNbHbIX COCTOSIHMIA, BbIGOPOM MaTepuanos, HasHa4YeHUeM
pa3mMepoB U KOHCTPYUPOBAHNEM.

4.2 BblbOop KOHCTPYKTMBHbIX pELIEeHWA [OOMMKEH NPOM3BOAUTLCH UCXOOS W3 TEXHUKO-3KOHOMUYECKON
LuenecoobpasHOCTU WX MPUMEHEHMS B KOHKPETHbIX YCMOBWUSX CTPOUTENbCTBA C Y4ETOM MaKCUMAarbHOTO CHUMXEHUS
MaTepuanoemMKoCcTu, IHEProeMKOCTH, TPYAOEMKOCTM U CTOMMOCTM CTPOUTENBLCTBA, AOCTUraeMoro nyTem:

- IPUMEHEHNS 3(PPEKTUBHBIX CTPOUTENBHBIX MaTepranoB U KOHCTPYKLNI;

- CHWXEHWSI BECa KOHCTPYKLIA;

- Hanbornee NOTHOro NCNOMb30BaHUS PU3NKO-MEXaHNYECKNX CBOWCTB MaTepunaros;

- MPUMEHEHUSA MECTHbIX CTPOUTENBbHLIX MaTepuarnos;

- cobnogeHus TpebosaHM N0 S3KOHOMHOMY PacXxOA40BaHMIO OCHOBHBIX CTPOUTENbHBIX MaTeprarnos.

4.3 Tlpy nNpoeKkTUpOBaHWU 30aHWA U COOPYXKEHWA  OOMKHbl  MPUHUMATbCA  KOHCTPYKTUMBHbIE  CXEMbI,
obecneuunBatoLLme UX HEOBXOAMMYHO NMPOYHOCTb, YCTOMYMBOCTb U MPOCTPAHCTBEHHYO HEU3MEHSEMOCTb B LIENIOM, a Takke

oTAeNbHbIX KOHCprKLI,VIl7I Ha BCeX CTaaunax Bo3BeOeHUA 1 SKcnnyaTaunn.

4.4 OnemMeHTbl C60prIX KOHCprKLI,I/IIZ OOJDKHbI COOTBETCTBOBATb YCIIOBUAM MEXaHU3NPOBAaHHOIO N3roTtoBl1IEHUA Ha
cneunanm3npoBaHHbIX NpeanpuAaTuAax.

Ll,enecoo6pa3Ho YKPYMNHATb 3J1eMEeHTbI C60prIX KOHCprKLI,VIVI, HaACKOJIbKO 3TO NO3BOJIAKT Ipy30onogbeMHOCTb
MOHTaXHbIX MEXaHN3MOB, YCITOBUA U3TOTOBJIIEHNUA N TPAHCMOPTUPOBAHUA.

4.5 [1ns MOHONMUTHBLIX KOHCTPYKUWWA cnegyeTt npegycMmatpueatbh YHUPUUMPOBAHHbIE pasmepbl, MO3BOMsioLne
NMPUMEHSATb MHBEHTapHYI0 onanybKy 1 yKpynHEeHHblE MPOCTPAHCTBEHHbIE apMaTypHbIe KapKachl.

4.6 B cOopHbIX KOHCTPYKLMAX 0coboe BHMMaHME [OIDKHO ObiTb OOpalleHO Ha MPOYHOCTb U [ONITOBEYHOCTb
COE€aMNHEHNN.

KOHCprKLI,I/II/I y35oB coeanHEHWIn 3aNeMeHTOB A0MMKHbI obecnevnBaTb HaOeXxHyto nepenadvy yCI/IJ'Il/IIZ, NPOYHOCTb
CaMuX 3N1eMeHTOB B 30HE CTblKa, a TaKkKe CBA3b AOMOJIHUTENIbHO YJTOXEeHHOro OeToHa B CTbike ¢ 6eToOHOM KOHCTPYKUUM C
NMOMOLLBbIO PA3NTMYHbIX KOHCTPYKTUBHbLIX N TEXHOJ1OM'M4YECKUX MepoanﬂTMVl.

4.7 BeTOHHblE 3MEMEHTHI NPUMEHAITCA:

- MPEUMYLLECTBEHHO B KOHCTPYKLUMSX, paboTalolmMx Ha CKaTue Npu SKCLEHTPUCUTETAX MPOAOSIbHOM CUIbl, He
npeBbILatoLmMX 3Ha4YEHN, yKa3aHHbIX B 7.1.2;

- B OTAEMNbHbIX CryYasix B KOHCTPYKUMAX, paboTalolwmx Ha cxaTtue ¢ GonbLIMMK SKCLEHTPUCUTETaMW, a TakKe B
n3rnbaembix KOHCTPYKLUMAX, KOraa Ux paspyLueHue He NpeacTaBnsieT HenocpeaCTBEHHOM ONAacHOCTU AJS XKU3HU Nioge 1
COXpaHHOCTU 060pya0oBaHMSA (3NeMEHThI, NeXxalllMe Ha CNIoWHOM OCHOBaHMM 1 Op.).



4.8 PacuyeTHasa 3MMHASA TemnepaTtypa HapyXHOro Bo3gyxa MpPUHMMAETCs Kak cpefHsaAsd TemnepaTtypa Bo3gyxa
Hanbonee XxonogHOM NATUAHEBKW B 3aBUMCUMOCTM OT pamnoHa cTtpoutensctBa cornacHo CIT 131.13330. PacueTtHble
TEeXHONorMyeckne TemnepaTypbl yCTaHaBNMBAKOTCS 3ajaHUEM Ha NPOEKTUPOBaHUE.

BnaxHoCcTb BO3gyxa OKpyXalolen cpedbl onpefensieTcs Kak cpedHss OTHOCUTENbHas BNaXHOCTb HapyXHOro
BO3dyxa Hambornee >kapKkoro Mecsila B 3aBUCMMOCTW OT painioHa ctpouTenbcTBa cornacHo CI1 131.13330 wnm kak
OTHOCUTESNbHAs BIaXXHOCTb BHYTPEHHErO BO3yxa MOMELLEHUA OTannMBaeMblX 30aHNN.

4.9 Obwume TpebdoBaHNA K GETOHHBLIM U Xene300eTOHHbIM KOHCTPYKUMSAM OOIKHbI cooTBeTcTBOBaThL CI1 63.13330
N HacTosiLeMy CBoZy Mpasun.

5 Tpeb6oBaHUA K pacyeTy 6GETOHHbIX U Xene306eTOHHbIX KOHCTPYKL M
5.1 BeTOHHblE K Xene3obeToHHble KOHCTPYKUUU AOIMKHbI YAOBMNETBOPATbL TpebOoBaHMsM pacyeta No HecyLlewn
CcnocobHOCTU (NpedenbHble COCTOSIHUSA NMEPBOM rPyMnbl) U MO NPUrOAHOCTU K HOPMarnbHOW aKcnnyaTauuu (npeaenbHble
COCTOsIHUS BTOpOW rpynnkl) cornacHo FOCT 27751.

PacuyeTtom no npegeribHbiIM COCTOAHUAM I'IepBOI7| rpynnbl AOoJKHa ObITb UCKMOYEHA BO3MOXHOCTb:

- XpYMKOro, BA3KOrO MM MHOIO XapakTepa pa3pyLleHuns (pacyeT Mo MPOYHOCTU C y4EeTOM, B HEOBXOOANMbBIX Cry4vasiX,
npornba KOHCTPYKUMW Nepea paspyLleHuem);

- NoTepu yCTOMYNMBOCTU POPMbI KOHCTPYKLUMM (pacyeT Ha YyCTOMYMBOCTb TOHKOCTEHHbIX KOHCTPYKUWA U T.4.) Unu ee
NONOXeHNs (pac4eT Ha OMpoKMAbIBAHWE U CKOMbXEHWe NOAMOPHbIX CTEH; pacyeT Ha BCMbiBaHWe 3arnybneHHbIX unm
NOA3EMHbIX pe3epByapoB, HACOCHbLIX CTaHUMI U T.1.);

- YCTanoCTHOro pas3pylieHuss (pac4yeT Ha BbIHOCMMBOCTb KOHCTPYKUUNW, HaxoOsAWMXCA Nod BO3AENCTBUEM
MHOFOKpaTHO MOBTOPSIOLENCA Harpy3ku - MOABWKHOW UMW MyNbCUMPYIOLWEN: NOAKPAHOBbLIX 6anok, wnan, pamHbIX
hbyHOAMEHTOB, NEPEKPbLITUIA U T.M.);

- pa3pyweHna nog CoBMECTHbIM BO34ENCTBMEM CUITOBbIX (paKTODOB n He6ﬂar0ﬂpMﬂTHle BNUSHUIN BHELUHEN
cpeabl (nepwop,mquKoro MAX  MOCTOAHHOIO  BO34ENCTBUS arpeccvuaHon cpenbl, OencTeums nonepemMeHHoro
3aMopaxnBaHnUA U oTTanmBaHuA, BO34eNCTBUSA noXxapa u T.I'I.).

Pac4yeTtom no npeaeribHbiIM COCTOAHUAM BTOpOIZ rpynnbl OJDKHa ObITb UCKMOYEHA BO3MOXHOCTb:!

- obpa3oBaHMA TPELMH, a Takke WX 4Ype3MEepHOro UMM MNpPOJOIKUTENbHOIO PAacKpbITUS (€CNM MO YCNOBUSIM
3KCnnyaTaumm obpasoBaHve Unm NpoaorKMTENbHOE PacKpbITUE TPELLUMH HegoMyCTUMO);

- YpesMepHbIX NepemelLeHnin (Mpornbos, YrioB nepekoca 1 NoBopoTa, konebaHuii).

5.2 Pacuyetr no npegeribHbiIM  COCTOAHUAM KOHCTPYKUMWM B UEeJyIOM W OTAENIbHbIX €€ 3NeMeHTOB [OOJIKeH
npon3BoaAnTbCA ANAd BCeEX cTagun - M3roToBIEHMS, TpaHCNOpPTUPOBaHUA, BO3BeOEHUA WU 3KChnjlyatauun, npm 3TOM
pacyeTHble CXeMbl OO0JKHbl COOTBETCTBOBATb MPUHATBLIM KOHCTPYKTUBHbBIM peLleHNUAM.

PacueT no packpbITio TpewmH 1 no aecdopmaumsam gonyckaeTcs He NPOU3BOAUTb, €CNM Ha OCHOBAHWUM OMbITHON
NMPOBEPKN UNN NPAKTUKN MPUMEHEHUS KENe3006eTOHHbIX KOHCTPYKLUMIA YCTAHOBMEHO, YTO pacKpbiTUe B HUX TPELUUH He
npeBbilaeT AONYCTUMbIX 3HAaUYEHUI U XKEeCTKOCTb KOHCTPYKLMI B CTAAUKN 3KChyaTauum goctaToyHa.

5.3 3HayeHusa Harpy3ok 1 BO34eNCTBUN, KOI(PULNEHTOB HAAEXHOCTN MO Harpyske, KoadrLUNEHTOB CoYEeTaHN,
pasgeneHne Harpy3ok Ha NOCTOSIHHbIE U BPEMEHHbIE JOMKHbI NpuHUMaTbest B cooTeeTcTBumn ¢ CIM 20.13330.

3Ha4yeHUs Harpy3ok HeobXO0ouMO YMHOXaTb Ha KO3(PMUUMEHTbI HaOEXHOCTU MO Ha3HAYEeHWUo, NPUHMMaeMble
cornacHo CI120.13330.

Harpysku, yuntbiBaemble Mpu pacyete no npegenbHbiM COCTOSHWSM BTOPOW Tpynnbl (3KCMfyaTauuoHHbIE) B
cootBeTtcTBMM ¢ CI1 20.13330, npuHMMaloTCA paBHbIMU edVHMUE, €CnW MpU MPOEKTUPOBAHWUM KOHCTPYKUUA He
YCTaHOBMEHbI ApYyrue 3HavyeHus.

B cooteetctBuM ¢ CI1 20.13330 gnsi KOHCTPYKUMIW, HE 3aLMLLEHHBIX OT CYTOYHbIX W CE30HHbIX WM3MEHEHUMN
TemnepaTypbl, crnefyet yduTbiBaTb WU3MEHEHWEe BO BPEMEHW cpefHen TemnepaTtypbl U nepenag TemnepaTtypbl Mo
CeYEeHN0 aMnemMeHTa, 3a WCKIIOYEHMEM CriyyaeB, NPedyCMOTPEHHbIX MPOeKTOM. [Ana KOHCTPYKUMW, 3aluLIEHHbIX OT
CYTOUHbIX U CE30HHbIX UIBMEHEHUN TEMMNEPATYpPbl, TeMNepaTypHbIe KNMaTU4ecKkMe BO3AENCTBUS HE YUNTbIBAIOTCS.
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OrHecTONKOCTb GETOHHBLIX W Xene300eTOHHbIX KOHCTPYKUWA AormkHa 6biTb obecneyeHa B cooteeTcTBUM ¢ CI1
112.13330.

5.4 Tpwn pacyeTe arneMeHTOB COOPHbIX KOHCTPYKLMIA Ha BO3AEWCTBME YCWUMNA, BO3HWUKAKOLWMX NPU UX NoOgbeEME,
TPaHCMOPTUPOBAHUN MU MOHTaXe, Harpy3Ky OT Beca dremeHTa crnegyet BBOAUTb C KO3(PMULMEHTOM OUHAMUYHOCTM,
paBHbIM:

- 1,6 - Npn TpaHCNOPTMPOBaAHMMN
- 1,4 - npy NogbEME N MOHTaxe

[Ona ykasaHHbIX KO3(PUUMEHTOB AMHAMWYHOCTM AOMyCKaeTcs npuHMMaTb ©Oonee HU3KMe 3HadeHus,
0B60CHOBaHHbIE B YCTAHOBNEHHOM Mopsiake, HO He Huke 1,25,

5.5 COOpHO-MOHOMNUTHbIE KOHCTPYKLMM AOSDKHbI PacCYMTbIBATLCS MO MPOYHOCTM, 0Opa3oBaHMI0 U PaCKPbITUIO
TPeLLMH 1 no gedoopmaumnsim ans AByX CTaauii paboTbl KOHCTPYKLWIA:

- Ha BoO3deicTBMEe Beca 0eTOHa W OpPYrMX HarpysoK, [OEUCTBYIOLUMX MNpU BO3BEAEHWUM KOHCTPYKUMWM, [0
npuobpeTeHnst GETOHOM 3a4aHHOW NMPOYHOCTH;

- Ha Harpysku, 4enCcTByoLWmne Npy BO3BEASHUN U NPW SKCNNyaTaumMm KOHCTPYKLMK, nocne npnobpeteHns 6eToHoM
3agaHHON NMPOYHOCTM.

5.6 Ycunusa B cratudeckum HeonpedenuMblX Xene3obeTOHHbIX KOHCTPYKUMAX OT Harpy3oK W BbIHYXAEHHbIX
nepemeLleHnn (BCNeacTBMe W3MEHEHWs TemnepaTtypbl, BRaXHOCTM OeToHa, CMelleHus onop v T.M.) U ycunus B
CTaTM4eCKn onpeaennMbIX KOHCTPYKUMSX MpU pacyeTe Mx no AedopMUPOBaHHON cxeMe crnegyeT onpeaenstb C y4eToM
Heynpyrux gedopmauuii 6eToHa n apmaTtypbl U HANUYNA TPELLMH.

NS KOHCTPYKUMIA, METOAMKA pacyeTa KOTOPbIX C yYeTOM HEeynpyrux CBOWCTB xene3obeToHa He paspaboTaHa, u
ANs NPOMEXYTOYHbIX CTafuii pacyeTa C y4eTOM Heynpyrnx CBOWCTB Xkene3obeToHa ycunus gonyckaeTcs onpeaensTb B
NPeAnonoXeHUN UX NIMHENHO YNPYrocTu.

5.7 TlpegenbHO AOMNYCTUMYK LUMPUHY PAaCKPbITUA  TPEWWH e iy CHiedyeT ycTaHaBnueaTb WUCXOO4A U3

9CTETUYECKUX COODPaxXeHWn, Hanuuus TpeboBaHWW K MPOHULAEMOCTM KOHCTPYKUWMA, @ Takke B 3aBUCMMOCTM OT
ANUTENbHOCTU OENCTBUSI Harpy3ku, Buaa apmaTypHOW CTanu M ee CKIOHHOCTM K PasBUTUMIO KOPpO3uu B TpeLuuHe (C
yuyetom CI1 28.13330).

5.8 [Ona Xene3obeTOHHbIX CrnaboapMUpPOBaHHbIX 3AMEMEHTOB, XapakTepudyemblix Tem, 4YTO WX Hecywas
CNocobHOCTb McYepnbiBaeTcs OAHOBPEMEHHO ¢ obpasoBaHveM TpelwmH B 6eToHe pacTaHyTon 30Hbl (8.1.7), nnowagb
CeyeHus MpoAdoSbHOW pacTAHYTOMW apMaTypbl OOMKHa OblTb yBenuueHa no cpaBHeHMIO ¢ Tpebyemon u3 pacuyeta no
NPOYHOCTU He MeHee YeM Ha 15%.

5.9 anI pac4yeTe no nNpo4yHOCTU OETOHHBIX U >kene300eTOHHbIX 3IEMEHTOB Ha AEWCTBUE CXXUMAIOLLIEN I'IpOD,OJ'IbHOﬁ
Cunbl OOJKEeH NpMHMMaTbCA BO BHUMaHuUeE CﬂyHaVIHbIVI OKCLEHTPUCUTET £y O6yCJ'IOBJ'IeHHbIl7I Heé Y4YTEeHHbIMW B pacyeTe

hakTopamu. IKcUeHTpUcUTeT £ B Nbom cnyyae npuHumaeTcs He meHee 1/600 AnNWHbLI aNeMeHTa MMM PacCTOsHWA

MEeXAy ero cedyeHusiMW, 3akpenneHHbiMn oT nepemelteHuns, 1/30 BbicoTbl ceveHusa u 10 mm. Kpome Toro, angd
KOHCTPYKLMI, 0bpa3yemblx N3 COOPHbLIX 3NIEMEHTOB, CNEAYET YyUYNTbIBAaTb BO3MOXHOE B3aMMHOE CMELLEHNE 3NEMEHTOB,
3aBucCsLLEE OT BUAA KOHCTPYKLMIA, cnocoba MOHTaxa U T.M.

[lns anemMeHTOB CcTaTU4eCKU Heonpenennublx KOHCprKLI.I/IIZ 3Ha4YeHne OJSKCUeHTpucutetTa I'IpOLlOJ'IbHOVI CUnbl
OTHOCUTESTbHO LIeHTpa TsXeCTu NpuBedeHHOro cevyeHusa = NpUuHMMaeTCsa paBHbIM 3KCUEHTPUCUTETY, NOJSTyYEHHOMY U3

CTaTUYEeCKOro pacyeTa KOHCTPYKUUM, HO He MeHee #&; . B anemeHTax craTuyecku onpedenMbiX KOHCTPYKLWM
SKCLIEHTPUCUTET &[) HAXOOUTCS Kak CyMMa 3KCLIEHTPUCUTETOB - OMPEAENIEMOro U3 CTaTUYECKOro pacyeTa KOHCTPYKLMM

1 CryYamHoro aKcLeHTpucuTeTa.

5.10 PacyeT MO NPOYHOCTM MHOFOCIIOWMHBLIX (TPEXCMOMHbIX, ABYXCIOWHbIX) 3MIEMEHTOB CrneAyeT BbIMOMHATL B
cooTBeTCTBMU C 7.2.32-7.2.34.

(BBeneH gononHutensHo, Nam. N 1).



5.11 PacyeT nNo NPOYHOCTM MHOFOCMOWMHBLIX 3MEMEHTOB U3 NerkobeToHHbIX OroKOB HeCchbeMHOW onanybku Ha
OelCTBME NPOAOIBHOIO CXXUMatoLLEro yCunus criefyeT BbINOMHATbL B COOTBETCTBMU € 7.2.35, 7.2.36.

(BBegeH gononHutensHo, Mam. N 1).

5.12 PacyeT no TPEWUHOCTOMKOCTN U pedopmaumsaM TPEXCONHbIX M ABYXCIIOMHbLIX 3fEMEHTOB crenyer
npoBoauTb B cooTBeTcTBuM € 8.1.9, 8.1.10, 8.2.2 1 8.3.2.

(BeegeH gononHutensHo, N3m. N 1).

5.13 Pac4yeTbl KOHCTPYKUMA C KOMMNO3UTHOW MOMUMEPHON apmaTypon no npedenbHbIM COCTOSIHUAM MepBON U
BTOPOW rpynn cnegyeT nNpoBOAMTb B COOTBETCTBMM C pa3gernioM 4 HacToslero cesoga npasun u nyHktamu 6.1, 7.2, 6.2,
7.3 CIT 295.1325800.2017, a Tarke B cootBeTcTBMM € 8.2.1, 8.3.1, 9.1.11, 9.2.2 npn ycnosmu, 4To K KOHCTPYKUMNSM He
npeabsaBNATCA TPeboBaHUSA NO OrHECTOMKOCTU U UHbIE cneuumarnbHblie TpeboBaHus.

(BBemeH gononHutensHo, Mam. N 1).

5.14 PacyeTbl KOHCTPYKUMA C OWCMEPCHBIM apMupoBaHueM (HemMeTannuuyeckon cubpon) no npeaenbHbIM
COCTOSIHUAIM NEePBOWN 1 BTOPOW rpynn crieayeT BbIMNOMHATL B COOTBETCTBUM C NYHKTOM 4.5 n nogpasgenamu 6.1, 6.2, 7.2,
7.3 CINM 297.1325800.2017 npun yCnoBuwn, Y4TO K KOHCTPYKLMSAM HE NPpeabsaBnsaoTcs TpeboBaHMsA N0 OrHECTONKOCTM U UHbIE
cneumanbHble TpeboBaHus.

(BBegeH gononHutensHo, Mam. N 1).

5.15 Pacuyet no obpasoBaHuio TpewmH u gedopMauusamM (KeCTKOCTU) 3EMEHTOB MPSAMOYrOfbHOr0 CeyYeHus ¢
pacnpegeneHHbIM Mo KOHTYPY apMUpoOBaHMEM NpU KOCOM n3rnbe pekoMeHayeTcs BbINOMAHATL cornacHo 8.1.11 1 8.3.3.

(BBegeH gononHuteneHo, Nam. N 1).
6 MaTtepuanbl AnsA 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKL M

6.1 BetoH
6.1.1 Ona 6eTOHHbIX U Xene306eTOHHbIX KOHCTPYKUWWA, NMPOEKTUPYEMbIX B COOTBETCTBUM C HACTOSALMUM CBOAOM
npaewn, cnegyet npegycmartpueatb 6etoHbl no FTOCT 25820:

- NNOTHOW CTPYKTYpbI cpeaHen nnoTHocTblo oT 400 ao 2000 kr/m 3 BKNIOYUTENBHO;

Nopu30BaHHOMW CTPYKTYpbl cpefHen nnoTHocTeto oT 300 go 1400 ER

6.1.2 OCHOBHblE HOPMUPYEMbIE U KOHTPONMPYEMbIE NokasaTenn kadyectsa beToHa:

Knacc no npo4HOCTU Ha cxaTue B;

KNacc no NPOYHOCTU Ha ocesoe pacTskeHne By,

Mapka rno cpefHen nnoTHocTu D;

Mapka no Mopo3ocTtonkocTu F;
- Mapka no BoAoHemnpoHuuaemoctn W.

Mpn HeobxoQUMOCTM yCTaHaBNUBAKT OOMOMHUTENbHbIE MOKaszaTenu KadecTtBa 0OeTOHa, CBs3aHHble C
TENMoNPOBOAHOCTLIO, TEMNEPATYPOCTONKOCTLIO, OTHECTOMKOCTBIO, KOPPO3MOHHOM CTOMKOCTBIO (Kak caMoro 6eToHa, Tak u
Haxodslwencs B HeM apmartypbl), 6Guonormyeckod W pagmauMoHHOM 3alWuMTOn UM C  ApyrMMu  TpeboBaHuaMw,
npegbsaBngemMbiMu K KoHCTpykuum (CIN 28.13330, CIM 50.13330, CIM 112.13330).

Hopmupyemble nokasatenu kadectsa 6eToHa AOMKHbI ObiTb 0becneyeHbl COOTBETCTBYIOLMM MPOEKTUPOBAHNEM
cocTtaBa GETOHHOM CcMecK (Ha OCHOBE XapaKTepPUCTMK MaTepuanoB ans 6eToHa n TpeboBaHMn K 6ETOHY), TEXHOMOrneNn
NPUroToBneHns 6ETOHHOM CMecU 1 Npom3BoAcTBa BETOHHLIX paboT NP M3rOTOBMEHUN BETOHHbLIX U XKene3obeTOHHbIX
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n3nennuin 1 BO3BEAEHUN MOHOSUTHBLIX KOHCprKLI,I/II7I. HOpMMpyeMble nokasaTtenu kadectBa 6eToHa [OOSMKHbI
KOHTPOJTNMPOBATbCA KaK B npouecce npon3soacrtea pa60T, TakK U HenocpeacTtBeHHO Npu N3rotoBneHnn n3genun.

Heobxogumble HopMmupyeMble MokasaTenu kadecTBa OeToHa crniefyeT ycTaHaenvMBaTb MPU MPOEKTUPOBaHWU
GETOHHBIX U XeNe306eTOHHbIX KOHCTPYKUMIA B COOTBETCTBUM C PACYETOM M YCIOBUAMU M3rOTOBIIEHUSI U SKCMIyaTauum
KOHCTPYKUMI C YY4ETOM PasfUyHbIX BO3AENCTBMIA OKpYKatolleh cpedbl W 3alUUTHLIX CBOMCTB GETOHa MO OTHOLLEHUIO K
NPUHSATOMY BMAOY apMaTypbl.

6.1.3. [Ins 6eTOHHbIX W >kene300eTOHHbLIX KOHCTPYKUMIA crieqyeT npedycMaTpuBaTbh OETOHbI KITacCOB M Mapok,
npuBegeHHbIX B Tabnuue 6.1.

Tabnuua 6.1
Bug 6eTtoHa Knacc no npo4HOCTU Ha cxaTtue
1 BeToOH NNOTHOW CTPYKTYpbI D400, D500 B1; B1,5; B2,5; B3,5
MapoK Mo cpegHen D600, D700 B1,5; B2,5; B3,5; B5
MAOTHOCTHU D800, D900 B2,5; B3,5; B5; B7,5

D1000, D1100 B2,5; B3,5; B5; B7,5; B10; B12,5

D1200, D1300 B2,5; B3,5; B5; B7,5; B10; B12,5; B15; B20

D1400, D1500 B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30

D1600, D1700 B7,5; B10; B12,5; B15; B20; B25; B30; B40

D1800, D1900 B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40

D2000 B25; B30; B35; B40
2 beToH nopusoBaHHOM D300, D400 B1; B1,5; B2,5
CTPYKTYpbl Mapok no cpegHeri D500, D600 B1,5; B2,5; B3,5
NMOTHOCTK D700, D800 B1,5; B2,5; B3,5; B5

D900, D1000 B2,5; B3,5; B5; B7,5

D1100, D1200

B3,5; BS; B7,5; B10

D1300, D1400

B5; B7,5; B10; B12,5

3 BeToH NNOTHOM CTPYKTYpbI
Mapok No cpeaHeit
NAOTHOCTM Ha NOPUCTOM

3anonHuTene Mapku no
npoyHocTn M1400-M600

D1400, D1500

B20; B25; B30

D1600, D1700

B25; B30; B35; B40; B45

D1800, D1900

B25; B30; B35; B40; B45; B50; B55; B60

D2000

B30; B35; B40; B45; B50; B55; B60

6.1.4 [Ina GETOHHbIX U Xene300eTOHHbIX KOHCTPYKLUUIA cnegyeT npegycMaTpuBaTth OETOHbI CreayroLwmx KraccoB U

MapokK:

- KNaccoB Mo NPOYHOCTU Ha ocesoe pacTsxerve: F;0,4; B;08; B;12; B;16; B;2, B;24; B;28; B;3,2;

- mapok no mopo3soctomkoctu: Fy 25; Fy 35; F; 50; F; 75; F; 100; F; 150; Fj 200; F; 300; F 400; F; 500;

- Mapok no BogoHenpoHnuaemoctn: W2; W4; W6; W8; W10; W12.
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6.1.5 MNpoekTHbIN Bo3pacT 6eTOHa, T.e. BO3pacT B KOTOPOM OEeTOH AormKeH npuobpectn BCce HOopMUpyeMble And
Hero nokasaTenu kavecTtsa, HasHa4vatoT no CI163.13330.

3Ha4YeHnsa HopMUpyeMbIX OTMYCKHOM M NepefaToYyHOM NPOYHOCTH BeTOoHa B anieMeHTax COOpHbIX M3genun cnegyet
HasHauaTb B cootBeTcTBUM ¢ TOCT 13015 1 HopmaTuBHbIMU gokymeHTamu (HI) Ha n3genusa KOHKpeTHbIX BUAOB, ANs
MOHOJIUTHBIX KOHCTPYKUMK - no CIM 70.13330.

6.1.6 [1na >xene3o6eTOHHbLIX KOHCTPYKLWNIA He AOMyCcKaeTCsa NPUMEHSITh:

- BeToH knacca no MPOYHOCTU Ha CoxaTue Hwke B2,5 - ona ogHOCNOWHbIX U HWxe B1 - Ans ABYXCNOWHLIX U
TPEXCNONHBIX KOHCTPYKLMA.

PeKOMeH,EI,yeTCFl NPpUHMMaTb Knacc 6eToHa no NPOYHOCTUN HA CXaTune:

- He Hmke B15 - gnsa xene3oB0eTOHHbIX 3MEMEHTOB M3 GETOHOB MMIOTHOM CTPYKTYpbIl, pacCYUTbiIBA€MbIX Ha
BO3gencTeme MHOrokKpaTHO I'IOBTOpFHOLLI,eIZCFI Harpy3kKu;

- He Hxe B15 - ans »xene3obeToHHbIX CXXaTbiX CTepXXHEBbIX 3J1IEMEHTOB U3 OEeTOHOB MJIOTHOM CTPYKTYpPbI;

- He Hmwke B25 - onga cunbHOHarpyxeHHbIX Xene3ob6eTOHHbIX CXaTblX CTEPXHEBbIX 3M1EMEHTOB (HanpuMmep, Ans
KOJOHH, BOCMPUHMMAIOLLNX 3HAYUTESbHbIE KDAHOBbBIE Harpy3ku, U Anst KONIOHH HUDKHUX 3TaXeN MHOTO3TaXKHbIX 3AaHUIA).

6.1.7 [Ins npeaBapuTenbHO HaMNPsKEHHbIX XXene300eTOHHbIX KOHCTPYKUMIA Krnacc 6eToHa No NPpOYHOCTM Ha cxaTue
crnepyeT NpMHMUMaTh B 3aBMCMMOCTU OT BMAa M Knacca Hanpsaraemomn apmatypbl no Tabnvue 6.2.

Tabnuua 6.2

Bua 1 knacc Hanpsiraemoii apmaTypbl Knacc 6eToHa, He Huxke

1 MNMpoBonoyHas apmaTtypa Knaccos:
Bp1200 (npv Hanu4Mn aHKepoB) B20

Bp1600 (6e3 aHkepoB) AUaMETPOM, MM:

00 5 BKtou. B20
6 n bonee B30
K1400, K1500, K1600, K1700 B30

2 CtepxHeBas apmatypa (6e3 aHkepoB) AnaMeTpoM, MM:

oT 10 go 18 BKMOM., KIaccoB:

A-600 B15
A-800 B20
A-1000 B30

20 n 6onee, KNaccos:

A-600 B20
A-800 B25
A-1000 B30
MpumeyaHusa

1 Mpu pacyeTe xene3o06eTOHHbIX KOHCTPYKLUWIA B CTaauu NpefBapuTeribHOro obxaTusi pacyeTHble
XapaKkTepUCTUKN GETOHa NPUHUMAIOTCA Kak AJfis knacca 6eToHa, YMCIIeHHO paBHOMO NepeaaToYHoN NPOYHOCTH
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6eToHa (Mo NMMHENHOWN MHTEPNONALMN).
2 lMpu NpoeKTMPOBaHUN OrpaXKaaloLLMX OOHOCIONHBLIX CMMOLHBIX KOHCTPYKUUA, BBIMOMHAOWMX yHKLMK
Tennousonsaummn, 4onyckaeTcst NPUMEHATb Hanpsaraemyto apmartypy knacca A600 aunametpom He 6Gonee 14 Mm

npwv knaccax 6etoHa B7,5-B12,5, npu oTHOCMTENBHOM 3Ha4YeHMn obxaTusa 6eToHa G,g;p ! R,g;p He 6onee 0,30,

nepegaTtoyHad nNnpovYHOCTb OeToHa RE:IP npu 3TOM AOJKHA COCTaBNATb HE MeHee 80% knacca 6eToHa.

3 Mpwu cTepxHeBon apmaType knacca A1000 nnu apmaTypHbix kaHaTax knaccoB K1400-K1700 3HaveHus
nepeaaTovHoln NpoYHocTn 6eToHa REJP npuHumMatoT He meHee 11 MIa, Ho He meHee 50% npuHATOro KNacca
BeToHa.

4 TMpw npoBoOfoYHON apmaType 6e3 BblCaXXEHHbIX FONIOBOK 3HAYEHUE NepesaToyHON NPOYHOCTY BeToHa AOIKHO
ObITb He MeHee 15,5 MMMa.

5 Mpw npoekTMpoBaHuM xene3obeTOHHbIX KOHCTPYKLUIA C NPUMEHEHNEM NPOBOITOYHON HAaNpsiraeMown apmaTypbl 1
CTepXXHeBOWN Hanpsaraemon apmartypbl knacca A600 HesaBucMMO OT AnameTpa unm knacca A800 anameTtpom
10-18 MM, paccymTbiBaeMbIX Ha BO3AENCTBME MHOFOKPaTHO MOBTOPSOLLENCS Harpy3ku, knacc 6eToHa no
NPOYHOCTM Ha CXaTue MOBbILLIAETCS Ha OAHY CTyMNeHb C COOTBETCTBYIOLLMM NOBbILLEHNEM NepeaaToyHON
NPOYHOCTMK.

6 Mpun NpoekTMpoBaHUn KOHCprKLI,VIVI KOHKPETHbIX BMOOB AONYyCKaeTCA yCTaHOBNEHHOE pacYeTOM CHUWXeHune
knacca 6eToHa u nepegaTovHOM NPOYHOCTU, MPUBELEHHbIX B HACTOALLEN Tabnuue.

6.1.8 [1na 3aMOHONMYMBAHUSA CTbIKOB 3/1EMEHTOB C60prIX Xene3obeTOoHHbIX KOHCTPYKLlVIVI knacc 6eToHa cneanyet
yCTaHaBJ1MBaTb B 3aBUCMMOCTU OT YCJ'IOBI/II7I pa60TbI coeguHAEeMbIX 9N1eMEHTOB, HO He HuXe B7,5.

6.1.9 Mapkn 6eToHa N0 MOPO30OCTOMKOCTU M BOAOHEMNPOHMLAEMOCTUN BETOHHBIX U XKeNe306eTOHHbIX KOHCTPYKLUUA B
3aBUCUMOCTU OT peXuMa MX 3KCrryaTaumMu 1 3HaYeHU pacyeTHbIX 3UMHMX TeMnepaTyp HapyXHOro Bo3gyxa B panoHe
CTpouTENbCTBa AOMKHbI NPUHUMaTLeHa B cooTBeTcTBun ¢ Cl 28.13330.

[nst Hag3eMHbIX KOHCTPYKLMIA, NoABepraeMbIX aTMOCEpPHbIM BO3LENCTBUSM OKPYXatoOLLEN cpefbl MpU pacyeTHoW
oTpuuaTenbHOM TemnepaType Hapy>XHOro Bosgyxa B XonoAHbl nepuo ot MuHyc 5°C go muHyc 40°C, npMHUMatloT Mapky

6eToHa No Mopo3ocToikocTh He Huxke Ey 75. Mpu pacyeTHon Temnepatype HapyxHOro Bo3dyxa Bblle MUHyC 5°C ans
HaZA3eMHbIX KOHCTPYKLUI MapKy 6eToHa Mo MOPO30CTONKOCTU HE HOPMUPYIOT.

6.1.10 OCHOBHble NPOYHOCTHbIE XapaKTEPUCTMKN BETOHA - HOPMATUBHbIE 3HAYEHWS:

- COMpOTUBNEHNA 6ETOHa 0CeBOMY CXXaTuio R,;;.,n :

- COMpOTUBIEHNS1 GETOHA OCEBOMY PaCTSPKEHUIO R&f:n .

HopmaTuBHble 3Ha4YeHuUsi COMpOTMBIIEHUSI GeToHa oceBOMY cCXaTuio (MpUM3MEHHasi MPOYHOCTb) M OCEBOMY
pacTsXKEHMIO NPUHUMAIOT, B 3aBUCUMOCTM OT Knacca 6eToHa no npovHoctu B, no Tabnuue 6.3.

6.1.11 PacuyeTHble 3Ha4YeHWsi COMPOTMBMEHUS 6eToHa O0CEeBOMY OCXaTuio i M OCEBOMY PaCTSKEHMIO

Ry paccunTbiBaoT no CIM 63.13330 ¢ y4eToM 3HauYeHns KoapduumeHTa HagexHoCTM no 6eToHy.

PacyeTHble 3HaYeHUs COMpPOTMBREHUs 6eToHa Ry, Fys, R,g,,sg,., R&f,sgr (c okpyrnmeHmem) B 3aBMCUMOCTU OT

knacca 6eToHa Mo MPOYHOCTU Ha CXaTue M OCEeBOE pacTshKeHue npuBedeHbl: B Tabnvuax 6.4 n 6.5 ans npegenbHbIX
COCTOSIHMI NepBOK rpynnbl, B Tabnvue 6.3 - BTOPoOW rpynmbl.

PacyeTHble 3Ha4YeHMs ConpoTUBIeHNs BeToHa AN NpeaeribHbIX COCTOSHWIA NepBon rpynnbl £ n- Fj; cHkaroTes

(MM NoBbIWAKTCHA) NyTEM YMHOXEHMS Ha KO3 ULMEHTbI yCnoBui paboTel 6eToHa Ypy, yYuTbiBalOLIME OCOBEHHOCTM

cBolcTB OeToHa, ANUTENbHOCTb AEWCTBUS, MHOTOKpPaTHYO NOBTOPAEMOCTb Harpys3ku, ycnoeumda un cCTaguio paGOTbI
KOHCTPYKLUNWN, cnocob ee W3roToBMNEHWs, pa3mMepbl cevyeHunAa un T.mn. 3HauveHuns KOS(b(bI/ILI,I/leHTOB yCJ'IOBI/|l7| pa6OTbI

i IpMBEAEHbI B NPUNOXKEHUN b.



PacuyeTHble 3Ha4eHus conpoTtunBieHunsa OetoHa ans npepnenbHbIX COCTOSIHMI BTOpOI7I rpynnbl R,E;,_gg;p n

R,l_’-;f’sgr BBOOAT B pacyeT C koadpduumeHTom ycrnosui pabotbl 6etoHa i, = 1,0. Ona oTaenbHbiX BUAOB 6eTOHOB
JonyckaeTcs NPUHUMATb MHblEe 3HAaYEHUs1 pacyeTHbIX CONPOTUBIIEHUI, COrNacoBaHHbIE B YCTAHOBNEHHOM MoOpsiaKe.

Mpn mncnonb3oBaHMM B pacyeTax NPOMEXYTOYHbIX KnaccoB 6eToHa no MPOYHOCTU Ha cxatue cornacHo 6.1.3,
3HaYeHNs XapakTepUCTUK, NPUBEAEHHbIX B Tabnnuax 6.2, 6.3 n 6.7, NpPUHMMAaOTCSA NO JIMHEMHOW NHTEPMNONALMN.

6.1.12 OcHoBHble AedOpPMaLMOHHbIE XapaKTePUCTUKM BeToHa:

- npefenbHble OTHOCUTENbHble Aedopmauny GeToHa MpU OCEBOM CXaTUM U PacTSHXKEHUW (NP OAHOPOAHOM
HanpPsHKEHHOM COCTosHWUM 6eToHa) Spgn Spgp ;

- HaYarbHbI ModyNb ynpyroctn &j;

Moaynb casura (f;

KoadppULMEHT (xapakTepucTuka) nonsyvectn Pa o ;

koadppuLmeHT nonepeyHon aedopmaumy 6etoHa (koadduumneHT MNMyaccoHa) ¥y P

KOS ULIMEHT NMHENHON TemnepaTypHon gedopmaumm 6etoHa gy .

6.1.13 3HadeHus npegenbHbIX OTHOCUTENbHBLIX Aedopmauni crnegyeT NpUHUMaTb MO COOTBETCTBYOWMM HI.
Honyckaetcss npuHMMaTb 3HaYeHWst NpefernbHbiX OTHOCUTENbHBLIX AedopMauuin Npyu NPOAOCIHKATENBHOM LENCTBUM

Harpysku no CIM 63.13330 ¢ noHwkarowmm koacpcuumentom [[0.4 + 0,60 2200) = 0.7] (3pecs [ - nnoTHocTk 6eToHa).

6.1.14 3HaveHUss HavanbLHOro Moayns ynpyroctu 6etoHa £ npu CKaTUM U PacTSHKEHUM NPUHUMALOT No Tabnuue

6.6. 1N He 3alUMLLEHHbIX OT COMHEYHON paamauun KOHCTPYKUMIA, cornacHo CIM 131.1333, sHaueHus £}, ykasaHHble B
Tabnuue 6.6, cnegyet ymHoXaTb Ha koaddumumeHT 0,85.

Mpn HanMuMM [aHHBIX O KayecTBe MaTepuanoB, cocTaBax OeToHa, YCNOBWMAX W3roTOBMEHWUs (Hanpumep,
LeHTPUYIMPOBaHHbI BETOH) U T.A. AOMyCKaeTcs NPUHUMAaTh ApyrMe 3HadeHus Hj, cornacoBaHHble B YCTAHOBIIEHHOM
nopsiake.

6.1.15 KoadhdunumeHT nnuHenHon TemnepaTypHon gedopmaummn Ly Npu USMeHeHUn TemnepaTypbl oT MUHYC 40°C
no nnoc 50°C, B 3aBUCUMOCTM OT Buaa 6eToHa, NpUHMMAETCsl paBHbIM:

-1-10-3°C-1 - gnsa GetoHa npw MenNKom NyIOTHOM 3anosiHUTENE;
-0,8:10=2°C-! - ons GeToHa NPy MENKOM NMOPUCTOM 3aMOSHUTENE;
-0,9:-10-2°C-l - onsa GeToHa NOPKU3OBaAHHON CTPYKTYPBI.

6.1.16 3HayeHue koadpduumeHTa nondydectn 6GetoHa Py OonyckaeTca npuHumate no CI 63.13330 ¢

MOHWXAIOLWUM KoadbuLmeHTam (1 f 22200}2 ,roe - nnotHocTb GeToHa.

6.1.17 HavanbHbI k03dhpMLMEHT nonepedHon gedopmauumn 6etoHa 1 (koadpuumeHT NyaccoHa) npuHuMaeTcs
paBHbiM 0,2, a mogynb caBura 6eToHa (- paBHbIM 0,4 COOTBETCTBYHOLLMX 3HAYEHUN E,g, , YKa3aHHbIX B Tabnvue 6.6.

6.1.18 OuarpaMmmbl cOCTOSIHUA BETOHa NMPUMEHSIOT MPU pacyeTe Xere300eTOHHbIX 3EMEHTOB MO HEeSNTMHENHOW
AedopmaumoHHon mogenu. NMpn 0QHOOCHOM M OOHOPOAHOM CXaTuu ucxopHas guarpamma gedopmmpoBaHusa GeToHa
MoxeT 6bITb NnpuHaTa no Cl 63.13330.
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Abcumcca*® BepLUnHbl AMarpamMmmMbl 0OCEBOro cxatusi 6eToHa onpeaenstoT no popmyne

* TekcT OOKyMeHTa COOTBETCTBYET OpUrnHany. - I'Ipvlmeanme narotosutens 6a3sbl AaHHbIX.

B ?L1+ 07508160+ 0201 5

. = —
’ &, D12+ EB/604+0,2/ 8 (6.1)

roe & - knacc OeToHa no NMPOYHOCTUN Ha CXaTue;

- Moaynb ynpyroctu npum cxatum;

.- 6espasmepHbIi KOIPULNEHT, NPUHUMAEMBIV PaBHbBIM

A= D00240, (6.2)
roe [)- cpeaHasa NnoTHOCTb 6eToHa, YER
Tabnuua 6.3
Bug Bua GeToHa | HopmatusHble conpoTtusrenns 6eToHa Ry, ,, Ry, W pacyeTHble ConpoTuBneHns 6eToHa Ans npeferbHbIX
conpoTMBnEHNs COCTOSHUIA BTOPOW TPyNMbl R, M R,, ., NPW Knacce GeTOHa No NPOYHOCTM Ha cxaTue, MMa
B1,5 ([B2,5( B3,5| B5 | B7,5 |B10| B12,5 (B15(B20 | B25 |B30| B35 |B40|B45| B50 |B55| B60
CxaTtune oceBoe |BeToH 1,5 (21] 27 |35 55|75 9,5 |11,0115,0| 18,5 (22,0 22,5 [29,0| - - - -
(npuaMeHHas  |nnOTHOM
NPOYHOCTb) CTPYKTYpbI
R.’MM Rh__.\'t'r
BeToH - - - - - - - - - - - - - 32,5 36,0 |39,5| 43,0
NNoTHON
CTPYKTYpbI
Ha Mop1CTOM
3anonHuten
€ Mapku no
MPOYHOCTK
M400-re0o

PacTsaxeHne BeTtoH
oceBoe R, U NIOTHOWN
R CTPYKTYpbI
i ser
npy MErkom
3anonHuTen
e:

- NIOTHOM - 10,29 0,39 |0,55( 0,70 |0,85( 1,00 |1,15(1,40| 1,60 |1,80| 1,95 (2,10| - - - -

- nopuctom | 0,17 |0,25| 0,35 (0,48( 0,63 (0,85| 1,00 |1,10|1,20| 1,35 |1,50( 1,65 |1,80| - - - -

BeToH - - - - - - - - - - - - - 123 24 [2,55] 2,65
NIoTHOWN
CTPYKTYpbI
Ha NOpUCTOM
3anonHuTen
€ Mapku no
NMPOYHOCTH
M400-M600

MpumeyaHue - [ins 6eTOHOB NOPU30BaHHON CTPYKTYPbI U KepamanTonepnutobeToHa Ha BCy4YeHHOM NeprTOBOM Mecke 3HaueHust R, ,u
Ry, .oy TPUHUMAIOT, KaK ANS Nerkoro 6eToHa Ha MOPUCTOM NECKe C YMHOXeHNeM Ha koadduumenT 0,85.
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Tabnuua 6.3 (MIameHeHHas pepakuug, Nam. N 1).

Tabnuua 6.4

Bua

conpoTueneHunsa

Bun 6etoHa

PacueTHble conpoTmBneHus GeToHa AN npenenbHbIX COCTOSHUI NepBOM rpynnel R,, R, Npu Knacce

©eToHa no Npo4HOCTU Ha cxkaTtue, MlMa

B1,5

B2,5( B3,5

BS

B7,5

B10| B12,5

B15|B20

B25 | B30

B35 | B40

B45

B50

B55

B60

(npuameHHas

CxaTue oceBoe

MPOYHOCTb) R,

BbeTtoH
NIOTHOMN

CTPYKTYpbI

1,2

18] 2,3

2,8

4,5

60| 7,5

8,5 (11,5

14,5 (17,0

19,5 (22,0

BetoH
NIOTHOMN
CTPYKTYpbI
Ha NoOpUCToM
3anonHuTen
€ Mapku no
NPOYHOCTM
M400-Me600

24,7

274

30,0

32,7

PacTsaxeHne
oceBoe R,

BeTtoH
NIOTHOM
CTPYKTYpbI
npy Mernkom
3anonHuTen
e:

- MNOTHOM

- MOPUCTOM

0,15

0,20| 0,26

0,20| 0,26

0,37

0,37

0,48

0,48

0,57| 0,66

0,57| 0,66

0,75(0,90

0,7410,80

1,05 (1,20

0,90 (1,00

1,30 (1,40

1,10 (1,20

BeTtoH
NIOTHOWN
CTPYKTYpbI
Ha NOpUCTOM
3anonHuTen
€ Mapku rno
NMPOYHOCTM
M400-M600

1,54

1,60

1,70

1,80

R, MPVHUMAIOT, KaK A1t 6eTOHa Ha MOPUCTOM Mecke C YMHOXKEHUEM Ha koaduumeHT 0,85.

Mpumeyanue - [insi GETOHOB NOPM3OBAHHON CTPYKTYpPbI M KEPaM3UTONEPNMTOGETOHa Ha BCTYYEHHOM NEPIUTOBOM MECKe 3HaYeHUs R, U

Tabnuua 6.4 (M3ameHeHHas pegakums, N3am. N 1).

Tabnuua 6.5

Bua conpotmnBnexus

PacueTHble conpoTmBneHus GeToHa ans npenenbHbIX COCTOSIHUIN NEPBOM rpynnbl npu

knacce 6eToHa no NPOYHOCTN Ha OCEBOE pacTsikeHne, Mla

E;os8

E;12

E;16

E;20

Bs24

E;28

E;32

PacTtsaxeHne oceBoe

0,62

0,93

1,25

1,55

1,85

2,15

2,45

Tabnuua 6.6

BeTtoH

HavanbHble Mogynu ynpyroctn 6eToHa npu cxaTum U pacTsHKeHUN E, 1073, MMMa, npu knacce 6eToHa

B1,5| B2,5

B3,5

B5 | B7,5

B10

B12,5

B15

B20 | B25

B30 | B35

B40 | B45

B50

B55

B60
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MnoTtHon

CTPYKTYpBbI,
Mapku no

cpegHen
NNOTHOCTU:
D400
D600
D800
D1000
D1200
D1400
D1600
D1800

D2000

21
2,7

3,5

2,6
3,5
4,3
5,0
6,1

7,0

3,5
5,1
57
6,2
6,7
7,8

9,0

55
6,3
6,9
7,6
8,8
10,0

11,2

55
7,2
8,7
10,0
11,5
13,0

14,5

8,0
9,6
11,0
12,5
14,0

16,0

9,3

10,8
12,5
14,0
15,5

18,0

13,56 14,5]| 155 -
15,51 16,5| 17,5 | 18,0
17,0 1 18,5 | 19,5 | 20,0

1956 (21,0 21,5 | 225

20,5

23,5

lMopu3oBaHHOM

CTPYKTYpBbI,
Mapku no

cpeaHen
MAOTHOCTU:
D300
D400
D500
D600
D700

D800

1,5
1,8

21

2,5
2,5
2,8
3.4

3,8

29
3,6
41

4,7

3,8
4.4

5,2

4,7
55

6,1

5,8

6,7

[MnoTtHon
CTPYKTYpbI HA
BbICOKOMPOYHOM
nopucTomM
3anonuuTene,
MapKu no
NPOYHOCTN

M400-r1e00,
Mapku no
NNOTHOCTU
D1600
D1800

D2000

20,8
25,8

26,5

27,6

28,5

30,1

30,6

31,5

33,6

Tabnuua 6.6 (M3ameHeHHas pegakums, Nam. N 1).

B kavectBe paboumx pguarpamm cocTosiHMs 6eToHa,
OTHOCUTENbHBLIMU AedopMaLnsiMK, UCTNONb3YIOT YNPOLLEHHbIE TPEXITMHENHYIO U ABYXMMHENHYIO AMarpaMmmbl (pUCYHOK 6.1

a, 6) no Tuny guarpamm MNpaHaTna
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Opi

Opy = Tz = Ry

T
arclgE,, N
Et1 £p0 hz Ep
a)
Tpd
% = b0 T
= Oy = Rﬂ
ArCAGEs g
Ept  Emp Epp Bp

a - TpexnMHenHas guarpaMmmMa CoCTosHMS cxXaToro 6eToHa; 6 - ABYXNMHEeNnHas guarpammMa CoCTOsIHUA cxXaToro 6eToHa
PucyHok 6.1 - [lnarpaMmMbl COCTOSIHMS cxxaToro 6eToHa

Mpu TpexnuHerHow pauarpamme (pUcCyHoK 6.1, a) cxumarwme HanpshkeHuss OeToHa B 3aBUCMMOCTM OT
OTHOCUTENbHBLIX Aedopmaunii ykopodeHms 6eToHa onpegenstoT no opmMmynam:

npm 0 EEE, = ]

Ty = Hpgp,

npu pq EEE, EEEJEI

&) Ee —E v
oy = (l— .51} b7, O | o
Ry ) g —Ep & ’

npu Zap = Ep = Epa

Tp =RE,.

3HayeHus HanpskeHnn Ty NPUHUMAOT

GE'.II = D,éRb ,

a 3Hay4eHus OTHOCUTENbHbIX Aedpopmaumnin 51 NPUHMMAIOT
Zp1 = Op / Zp .
3HaueHne ZponpeaensoT Npy HeNpoOOIKMTENbHOM AENCTBUM Harpysku no cdopmyne (6.1) ¢ 6e3pasmepHbiM
KoadpduumMeHTOM 4., onpegernsembiM no dopmyre (6.2).

3Ha4veHns npegernibHbIX OTHOCUTENbHbIX ,u,ed)opmau,mﬁ 6eToHOB 57 NPU NPOAOCITKNUTENBHOM nencTemm Harpy3ku
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ponyckaeTtcs npuHumate no ClM 63.13330.

Mpu OByxnMuMHeWHOW AuarpaMme (PUCYHOK 6.2, 6) oxumarowue HanpskeHuss 6eToHa B 3aBUCMMOCTM OT
OTHOCUTENbHbIX AedhopmaLnin onpegensioT no hopmynam:

npu 0 ":_:EEJ = EEJ].

Tp = Ep od *Eb,
npu EEJD = EEJ = EEJE

Tp :Rb.

3HaueHus1 npuBeAeHHOro Moayns Aedopmaunm 6eToHa Eb,rgd onpeaensoT no dopmyse

By ved = 8o (Eht red

rae Splred =0,0022 npuHumaeTtca cornacHo CIM 63.13330.

6.1.19 PacueTHble Tennoguanyeckne xapakTepucTUKM kepam3MTobeToHa NOpU3OBaHHOWM CTPYKTYpbl 6e3 necka
(kepamanToneHobeToOHa) U KpynHONopUCTOro (becnec4yaHoro) kepamautobeToHa cnegyeTt NpUHMUMaTh no Tabnvuam 6.7 un
6.8.

Tabnuua 6.7 - PacyeTHble TennoTexHW4eckue nokasaTenu kepamauTobeToHa NOpU3OBaHHOW CTPYKTypbl 6e3 necka
(kepamanToneHobeToHa)

HaunmeHoBaHue nokasaTtens, eq.n3m. 3Ha4yeHus nokasartens

Mapka no cpegHewn nnotHoctn D 400 500 600 700 800 9000 1000

KoadhdmumeHT TennonpoBO4HOCTH,
B1/(m-°C):

- & cyxom cocTosm (Ag) 011 | 012 | 013 | 015 | 017 | 020 | 023

- & yonosmsx oxonnyataumt A (A, ) 012 | 014 | 016 | 019 | 021 | 024 | 027

- B ycroBusIX akcnnyaTaumn b ( 7\.5 ) 0,15 0,18 0,21 0,24 0,26 0,31 0,36

YpenbHas TennoemMKoCTb B CyXOM 0,84
coctosHmm Cy, kOx/(kr-°C)

KoahdmumeHT naponpoHmnuaemoctn L, 0,275 | 0,245 0,215 0,195 0,185 0,165 | 0,125
mr/(m-y-Ta)

KoathpumumeHT TennoycsoeHus npu nepuoae
24 4, BT/(M 2 -y):

- 5 yonoBusX akcAyaTaLM A (S, ) 203 | 236 | 28 | 299 | 336 | 387 | 458

- & yonosusx okcnnyaTaumm B (Sg ) 246 | 293 | 335 | 374 | 445 | 503 | 599

PacueTHoe mMaccoBoe OTHOLLEHME Brarv B
matepuane, %:

- B ycnosusix akcnnyatauum A (@, )
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- B ycnosusx akcnnyatauumn b (Mg )

Tabnvua 6.8 - Tennoguanyeckme xapakTepucTiku KpynHomnopucToro (6ecnecyaHoro) kepamanTobeToHa

HavnmeHoBaHue nokasartens, e4.n3m. 3HaudeHus nokasartens

Mapka no cpegHew nnotHoctn D 200 300 400 500 600 700

KoadhbmumeHT TennonposogHoctu, Bt/(m-°C):

- B CYXOM COCTOSHUN (;\'0) 0,085 | 0,095 0,105 0,120 0,130 0,135

- B yonoBusax skcnnyaTaumt A (A, ) 0,095 | 0,105 | 0,115 | 0,130 | 0,140 | 0,145

- & yonoBusAx skcnnyaTaum B (Ag ) 0,100 | 0,110 | 0,125 | 0,140 | 0,150 | 0,155

YpenbHasi TeNNOEMKOCTb B CyXOM COCTOSIHWM Cﬂ , 0.84

KK/ (kr-°C)

KoahpumumeHT naponpoHmnuaemoctn L, 0,195 | 0,195 0,175 0,165 0,155 0,145
mr/(m-y-Ta)

KoadhdmumeHT TennoycsoeHust npu nepunope 24 v,
BT/(M 2 -y):

- B yCrnoBusix akcnnyataummn A (S, ) 1,51 1,51 1,82 2,16 2,46 2,70

- B ycnosusix akcnnyatauumn b (Sg ) 1,62 1,62 1,99 2,36 2,68 2,94

PacueTHOe MaccoBoe OTHOLLEHMWE Brarv B
maTepuane, %:

- B yCroBusix akcnnyataummn A (M, ) 3,5

- B ycnosusx akcnnyatauumn b (Mg )

TennoTexHuyeckMe MokasaTenu KepamautoGeToHa Ha Kepam3UTOBOM necke cregyeT npuHumatb no CIl
50.13330.2012.

(BBeneH gononHutensHo, Nam. N 1).

6.2 ApmaTtypa

6.2.1 Tpu nNpoeKkTUpoBaHUMN Xene3obeTOHHbIX 34aHMN U COOPYXXEHWA B COOTBETCTBMM C TpeboBaHUAMMW,
npegbsaBNAeMblMU K GETOHHBIM U KeNne300eTOHHBIM KOHCTPYKUMUSIM, OOMMKHbI ObiTb YCTaHOBMEHbI BUA apmaTtypbl, ee
HOpPMMPYEMbIE N KOHTPONMpyeMble Noka3aTenu KayecTsa, npuHnmaemslie no Cl1 63.13330.

6.2.2 TpeboBaHua K HOPMaTUBHBIM W PaCYETHbIM XapaKTepUCTMKam KOMMO3UTHOW MOMMMEpPHOW apMaTypbl U
ONCMEPCHOr0 apMMpoBaHus (HemeTtannuyeckon ubpbl) crnegyet NpMHUMaThL B COOTBETCTBMM C nogpasgenom 5.2 Crl
295.1325800.2017, a Takke nyHktamu 5.2.10 1 5.2.11 CI1 339.1325800.2017.

(BBeneH gononHutensHo, Nam. N 1).

7 PacyeT 351eMeHTOB O6ETOHHbLIX U Xerne306eTOHHbIX KOHCTPYKUUA MO npefesibHbIM COCTOSHUSIM NepBoMn
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rpynnbi

7.1 PacyeT 6€TOHHbIX 3/IEMEHTOB MO NMPOYHOCTHU
7.1.1 BeToHHblE 3NEeMEHTbl B 3aBMCMMOCTU OT YCIOBUA MX paboTbl M NpeabsiBAsSieMbiX K HUM TpeboBaHWA,
paccyMTbIBalOT MO NpedenbHbIM yeunusam 6e3 yyeta unm ¢ y4eTomM ConpoTuBneHns 6eToHa pacTsHYTON 30Hbl.

PacueT BHELIEHTPEHHO CXaTblX 3/IEMEHTOB MpW PaCMoONOXKEHWM MPOAOSIbHOW CXKUMatoLlen cunbl B mnpegenax
MOMEepPeYHOro CeYEHUsi 3rieMeHTa BbIMONHAT 6e3 yyeTa COMpoTUBMEHWS GeToHa pacTAHYTOW 30HbI (pUCyHOK 7.1),
NPUHUMAas, YTO AOCTMXKEHME NPEeAeNbHOMO COCTOSHMS XapaKkTepuayeTcsa paspylueHmeM cxartoro 6etoHa. ConpoTueneHue

BeToHa CKaTWIo YCIIOBHO MPEACTaBMSOT HaNPSHKEHUAMM, PaBHLIMU Fj , paBHOMEPHO pacrnpedeneHHbIMU Mo CKaTom
30He OeTOoHa C LIeHTPOM TSHXKEeCTH, COBMagatoLLnmM C TOUKOM NPUMOXKEHNS NPOAONbHON CUIbI.

PacuyeTt anemeHTOB, paboTaloLLmx Ha cxXaTue Npu pacrnonoXeHnu NPoaoSbHOM CXUMatoLen Cunbl 3a npegenamu
NMonepeYHoro ceveHust anemMeHTa, U3rmbaemMblX 3NEMEHTOB W 3NEMEHTOB, B KOTOPbIX HE [OMycKalT TpewuHbl Mo
YCMOBUSIM 3KCMAyaTaunm KOHCTPYKUMIA BbINOMHAOT C y4E€TOM COMNPOTUBIIEHUS BETOHA PaCTSAHYTOW 30HbI (PUCYHOK 7.2).
[Mpn aTom pacyeTe MPUHMMALOT, YTO MpefeNibHOe COCTOSIHME XapaKTepusyeTcsi JOCTWXKEHMEM MNpederibHbIX YCUMA B
GeToHe pacTAHYTOW 30HbI (pa3pyLUEeHNEM MUIN NOSBIEHUEM TPELLMH).

R, |
_N._... ____________ qu Ap = 7/ A;f
> /]
|
s < LEHTP

TAMECTH

CEYMEHWA
|
I
b

PucyHok 7.1 - CxemMa ycunum 1 anopa HanpshkeHu B ce4eHnn, HOpMarnbHOM K MPOAOSbHON OCY BHELLEHTPEHHO CXaToro
BeTOHHOro anemeHTa, paccynTbiBaEMOro no NpoYHocTn 6e3 yyeta conpoTuBneHns 6eToHa pacTsHyTOW 30HbI

MpenenbHble ycunus (PUCYHOK 7.2) onpeaensioT UCXOAS N3 YCNOBUNI, YTO:

- ceyeHus nocre AedopMaLmii OCTalTCS NIIOCKUMY;
- HanborbLLee OTHOCUTESNbHOE YANMHEHWE KPaHEro pacTsiHyTOro BOnokHa 6eToHa paBHo 28y { &y ;

- HanpshkeHust B OETOHe CXaToW 30HbI ONPEAENATCA C YYETOM YNpyrux (a B HEKOTOPbLIX Crlydasix U Heynpyrux)
aedopmaunii 6eToHa;

- HanpsxeHns B 6eTOHe PacTAHYTON 30HbI pacnpeerneHbl PaBHOMEPHO M paBHbl Fp; .

7.1.2 Tpwn pacyeTe BHELIEHTPEHHO CXaTblX GETOHHbIX 3NIEMEHTOB AOIMKEH NPUHMMATLCS BO BHUMaHME CIyYanHbIN
3KCLeHTpUCUTET NPOLOSBHOrO YCUnna onpegensieMolin cornacHo 5.9.

7.1.3 Mpu rmbkoct anemeHToB i fi > 14 HEOBXOAUMO YuYNTbIBATb BMKUSHME HA MX HECYLLY CMOCOBHOCTb
nNpornboB B MJIOCKOCTM 3KCLEHTpUCUTETA MPOOOSIBHOIO YCUIMSA MyTEM YMHOXEHWSI 3Ha4YeHun & Ha koddpuuneHT

T (7.1.6). B cny4ae pacuyeTa 13 NIOCKOCTW 3KCLEHTpMCMTETa NPOAOSIBHOIO YCUNWS 3HadYeHne £p NPUHUMAETCs PaBHbIM
3HAYEHWIO CyYamHOro aKCcUeHTpucuTeTa.
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PucyHok 7.2 - CxeMa ycunum 1 anopa HanpsbkeHn B Ce4eHN, HOpMarnbHOM K MPOAONbHON ocu n3rnbaemoro
(BHELLEHTPEHHO CxXaToro) 6E€TOHHOro aNneMeHTa, pacCYnTbLIBAEMOro No MPOYHOCTU C Y4ETOM COMPOTMBIIEHNs BeToHa
pacTSAHYTOW 30HbI

[MpumeHeHne BeTOHHbLIX BHELEHTPEHHO CXKaTblX 3MEMEHTOB He JOMyCKaeTCcs MpU 3KCLEHTpUCUTETax NpUIoXeHus
NPOAONBHON CUMbl C Y4E€TOM NPOrMboB & T| , NMPEeBbILLatoLLNX:

- B 3aBMCMMOCTM OT COMETaHUsi Harpy3ok:

0,9.¥ - npu OCHOBHOM COYeTaHuu;

0,95% - npu "ocobom" coueTaHuu;

- B 3aBMCUMOCTM OT BMAa u krnacca 6etoHa:

» -1 - npns 6eToHa knacca Bbiwe B7,5;

¥ -2 - pna ppyrux knacco 6eToHa,
roe ¥ - paccTtosiHue, CM, OT LeHTpa TShKEeCTU CeYeHns Ao Hambonee cXkaTtoro BoflokHa 6eToHa.

7.1.4 BO BHeLEHTPEHHO cCxaTblX OETOHHbLIX 3MeMeHTax B criyyasx, npuBegeHHbix B 10.10.2, HeobxoguMmo
npeaycMoTpeTb KOHCTPYKTMBHYIO apmaTypy.

7.1.5 PacyeT BHELIEHTPEHHO CXaTbIX GETOHHbLIX 3NIEMEHTOB (PUCYHOK 7.1) LOMKEH NPOU3BOAMTLCS U3 YCIOBUS

V<R, A, (7.1)

roe < - nnowapb cxaToi 30HbI GEeTOHa, onpedenseMas U3 YCroBWS, YTO ee LIeHTP TSHKECTU COBMagaeT C TOYKOW
NPUNoOXeHUs paBHOAENCTBYIOLLEN BHELLHUX CUT.

[1ns aN1eMeHTOB NPSIMOYroribHOro cedeHus A, onpeaensetcsa no opmyne

ZeqT]
Ay =bn 1‘7 : (7.2)

BHeULeHTPeHHO cxaTble GETOHHbIE 3NIEMEHTbI, B KOTOPbIX MOSIBIiEHWE TPELUMH He [OonyckaeTcs OOMMKHbl BbiThb
NpoBEpPEHbI C Y4ETOM COMPOTUBIIEHNS] OETOHA paCcTAHYTOM 30HbI (7.1.1, pUCYHOK 7.2) U3 ycrnoBus
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Ryl

Nz ——
e —+ - (7.3)
[ns anemMeHToB NPSMOYroNbHOrO ceyeHuns ycnosue (7.3) umeet Bug
Ve lé?ﬁf?.,;,fbﬂz
egTl
-, (7.4)
k2

rae - cm. cbopmyny (8.14).
7.1.6 3HauyeHne koadpuumeHta T| , yuuTbiBaOLWEro BAMsHME Mpormba Ha 3HavyeHue IKcueHTpucuteTa

NPOAONBHOIO YCUNus £y, cneayeT onpeaenste no hopmyre

1-—| (7.5)

roe M, - ycrioBHas kpuTudeckas cuna, onpeaensiemas no gopmyse

6,455f 011
Nc:r = 32 {U1+5 +[:|,1],
Prig : 2

(7.6)

roe - Ko3(MULMEHT, YUUTLIBAOLWMIA BUSIHUE OANUTENBHOTO AENCTBUSI HArpysku Ha npornb snemeHTa B NpegenbHOM
COCTOSIHWUM, onpedensieMblii no dopmyne

M,
=14+p—
Py BM , (7.7)

Ho He 6onee 1+ (P - koaddnUMEHT, npuHMMaeMmbIii B 3aBUCMMOCTH OT Buaa 6eToHa no Tabnuue 7.1);

Af - MOMEHT OTHOCUTENBLHO paCTFIHyTOIZ U HaMMeHee CxXaTom rpaHn cedeHuna oT OENCTBUS MOCTOSIHHbIX,
ONUTENbHbIX N KpaTKOBPEMEHHbIX Harpysok;

M - 10 xe, OT 4ENCTBUSA NOCTOAHHBIX U ANUTENbHBLIX HArpy3ok;
Iy - onpepensietca no Tabnuue 7.2;

8, - kK0athNLMEHT, NPUHIMaEMbIit paBHbIM £ { %2 Ho He MeHee Og win , ONpeaensembiii no popmyne

Og ruin = 0,5—0,01%—0,0135_ (7.8)
Tabnuua 7.1
Bun 6eToHa Koadbduument [s hopmyne (7.7)
1 BeToH NNOTHOM CTPYKTYpPbI:
Ha KpynHom nopucTtom 3anonHutene no FOCT 32496 1,0
MenKoM 3anofHuTene:
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- nnotHom no FOCT 8736 1,0
- nopuctom no NMOCT 32496 1,5
Ha 3anonHnUTe U3 NOPUCTLIX FOpHLIX NopoA no NOCT 22263 2,5
2 BeToH NOpM30BaHHOM CTPYKTYpbl Ha nopuctom 3anonHutene no FOCT 2,0
32496
Tabnuua 7.2
XapakTtep onupaHusi CTeH n ctonbos PacyeTHas anvHa

.','1|:| BHELIEHTPEHHO CXKaTbIX
OETOHHbIX 3/1EMEHTOB

1 C onopamu BBEPXY W BHU3Y:
- MPU WapHMpax Ha OBYX KOHLAX He3aBMCMMO OT BENUYMHBLI CMELLEHUS Orop H

- Nnpwn 3alemMmrieHnn ogHoro n3 KOHUOB 1 BO3MOXXHOM CMeLLeHnn onop and

30aHUNA:

MHOIOMNPOSIETHLIX 1,25H
OAHOMPONETHbIX 1,50H
2 CBobopHo cTosiume 2,00H

O6o3HayeHue - "H" - BbicoTa cTonba (CTeHbl) B Npefenax aTaxa 3a BblYEeTOM TOSILLMHBI MAUTLI NEPEKPLITUS UK
BbICOTa CBOBOAHO CTOSLLENH KOHCTPYKLIMK.

Ecnu nsrnbaroLume MOMeHTbI (I/IJ'IVI C-)KCLI,eHTpl/ICMTeTbI) OT MOJSIHOM Harpy3km n OT CyMMbl NMOCTOAHHbLIX N OANMUTESIbHbIX
C pa3HbiMn 3HakKamMmu, TO Npu abContoTHOM 3HadeHUn JKCUeHTpucuteTa NosiHoM Harpysku #€p npesblllatoLlem 0,1},

NPpUHNMAT §r=1,0; ecnu ato ycrnoBue He yOoBMeTBOpsAeTCs, 3Ha4eHne oy NpMHUMatoT paBHbIM

L=
Py =CP51+1U(1—CP513'£, (7.9)

roe Py onpegenstoT no dopmyne (7.7), npuHuMas A4 paBHbIM NPOU3BEAEHWUIO MPOAOSILHOW cumbl }f OT AenCcTBUS

MOCTOSIHHBIX, ANWTENbHBIX U KPATKOBPEMEHHbBIX HArpy3oK Ha pacCTOsHWE OT LEHTpa TSHKECTUM OO PacTsHYTOW wunu
HaVMeHee CXaTol OT AENCTBUSI MOCTOSIHHLIX U ANUTENBHBLIX HArPy30K FpaHn CeYeHus.
7.1.7 PacyeT n3rnbaembix GETOHHLIX 3MEMEHTOB (PUCYHOK 7.2) [OIKEH NPOU3BOAUTLCS U3 YCIOBUS:

M <Ryl (7.10)

ﬂ,]‘lﬂ ANeMeHTOB NPAMOYIroJfibHOro ce4YeHund Wpf NPUHNMAETCA paBHbIM
Wi =—— (7.11)

7.2 Pacyert xene3o06eTOHHbIX 3JIEMEHTOB MO NPOYHOCTHU

7.2.1 PacyeT no NpOYHOCTU KeNne300eTOHHbIX ANIEMEHTOB OOJPKEH MPOU3BOANTLCSA ONA CEYEHWUN, HOPManbHbIX K
MX NPOOOSIBHOM OCK U AN HAKMOHHbIX CeYeHMIn Hamboriee onacHoro HanpasneHus. [py HanMuuM KPYTALMX MOMEHTOB
criefyeT NPoBepsiTb NMPOYHOCTb NMPOCTPAHCTBEHHbIX CEYEHNIN, OTPaHUYEHHBIX B PaCTAHYTON 30HE CnupanbHOW TPeLLMHON
Hanbonee onacHOro M3 BO3MOXHbIX HamnpasneHun. Kpome Toro, cneayet npou3BoAWTb pacyeT 31EMEHTOB Ha MeCTHoe
OeNCTBMNE Harpysku (CMaTue, npoaasnuBaHne, oTpbiB).
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7.2.2 I'Ipe,u,eanble ycunma B cedYeHunn, HopmaribHOM K I'IpOJJ,OJ'IbHOVI OCKn anemMeHTa, cnenyet onpenendartb ncxoga
M3 cnenyrvwmnx npennochbIinok:

- conpoTtuBneHne OeToHa pacTAaAXEeHU NPpUHNMaeTCA paBHbIM HYIHO;

- conportuBJieHne GeToHa cCXaTuio npencraBndaeTca HanpaxXeHnamu, paBHbIMU R-EJ n paBHOMEPHO
pacnpenerneHHbiMn no cXkaTol 30He 6eToHa;

- fechopmaumn (HanpsKeHNs1) B apmaTtype onpeaensitioTcs B 3aBUCUMOCTH OT BbICOTbI CXKaTOW 30HbI 6ETOHa;

- pactdarmBaroline HanpsaXeHuna B apmaType NPUHNMAKOTCA He 60nee pacyeTHOro 3Ha4deHuda CconpoTuBIieHUA
pacTspkeHuio K ;

- CKXMMalLwine HanpaxXeHna B apmMmatype npuHMMaroTcAa He bonee pacyeTHOro 3Ha4eHnsa ConpoTUBIIEHNA CXKaTUko

R

aC -

7.2.3 PacyeT ceyeHuIn, HOpMarnbHbIX K MPOAOSNBHON OCKM 3reMEeHTa, KOraa BHELLHAS cuna AencTBYeT B MNOCKOCTU
OCU CMMMETPUN CeYeHWs 1 apMaTypa cocpedoToyeHa y NepneHauKymnspHbIX K YKasaHHOW MIOCKOCTU rpaHew anemeHTa,
crnegyeT Npou3BOAWTb B 3aBMCMMOCTM OT COOTHOLUEHMS MEXAy 3HaYeHMEeM OTHOCUTESbHOW BbICOTbl CXAaTOW 30HbI

b6eToHa E_,: X.I'I}-ED, onpep,enﬂemoﬁ M3 COOTBETCTBYHOLUINX YCJ'IOBVIl7| paBHOBECUA, N 3HAYEHUNEM OTHOCUTESNTbHOWN BbICOTbI

cKaToil 30Hbl 6eToHa &£, NPY KOTOPOM MpeferibHOe COCTOSHUE dNeMEeHTa HacTynaeT OAHOBPEMEHHO C JOCTWKEHUEM B
pacTAHYTOW apMaType HanpshkeHUsi, PaBHOrO pacyeTHOMY 3Ha4YeHMWI0 COMPOTUBIIEHNS.

7.2.4 3Havenve & ponpegensiertcs no opmyne

R = Rz oy
1—1— , (7.12)

s0U 2

1+

=

roe - XapakTepucTuka cxxaTomn 30Hbl 6eToHa, onpeaensiemasi no popmyrne
@ =ci— 00085, (7.13)

30ecb - KO3(PPULMNEHT, NpUHUMaeMbIn pasHbiM 0,80;
RE, n &, MMa;

Gsc’u =400 MMa.

7.2.5 PacdeT npsIMOYronbHbIX CeYeHU u3rmbaemblX 3SMNEeMeHTOB, yKasaHHbix B 7.2.3 (pucyHok 7.3), npwu

x
=— =
= H =GR [OIMKEH NPOU3BOAMTLCS U3 YCIOBUS

M = Rybx(iy —0,5%) + R4,y —a') (7.14)

npuy 3TOM BbICOTa CcXXaToW 30HBbI onpependaeTcda n3 (bopmynbl
R A — R, A = Rybx. (7.15)
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L Ry /?'AT;
= SR, AL %
- Ry Ay =
(M‘ = = = é
_ L Ry As "4%
: b

PucyHok 7.3 - Cxema ycunuin 1 antopa HanpsiKeHUi B CE4EHUN, HOPManbHOM K NPOAONbHOM OCK M3rnbaemoro
Xene3obeToHHOro anemeHTa, Npu pacyeTe ero nNo NPOYHOCTH

7.2.6 PacueT ceuyeHun C MOMKO B CxaTol 30He GeToHa, npu & =x//y = &p nonkeH NpousBOaNTLCA B
3aBUCUMOCTU OT NOJI0OXKEeHUn4A FpaHI/ILI,bI C)KaTOIZ 30HbI:

€Cnn rpaHuua NpoxoauT B norke (pUCyHoK 7.4, a), T.e. cobnogaeTca ycrnosue

RyA = Rybehiy + Ry, A;, (7.16)

pacyeT NPON3BOAMUTCS Kak Ans NPSMOYroflbHOrO CeYeHNs LUMPUHON E:'f cornacHo 7.2.5;

ecnu rpaHuua npoxoaut B pebpe (pucyHok 7.4, 6), T.e. ycnosue (7.16) He cobrnogaeTcs, pacyeT NpoM3BOANTCS U3
ycrnosus

M = Rybx(hy —0,5%)+ Ry (b — B)ap (kg — 0.5k ¢ )+ Ry, A (g —a') ;
LRSS Fa & s 45 L

(7.17)
Nnpn 3TOM BbiCOTa cXXaToun 30HbI beToHa xonpegendeTtcd U3 (bopmynbl

RoA;— Ry A = Rybx + Ry (b — B (7.18)

b
A

ZZ&%.Z_// - = ’ f //’

h

Ag {"..E
b = b ®
a) 6)

a - B nonke; 6 - B pebpe

PucyHok 7.4 - TlonoxeHne rpaHuLbl CxaToln 30HbI B CEYEHUN U3rmbaemoro xene3o0eToHHOro afieMeHTa
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3HaueHune E:'j-, BBOAMMOE B pacyeT, MPUHMMAETCS U3 YCMOBUS, YTO LUMPMHA CBECA MOJSIKU B KaXayto CTOPOHY OT
pebpa gomkHa 6biTb He 6onee 1/6 nponeTa aneMeHTa Npy OTCYTCTBUM NONepeYHbIX pebep n He bonee:

- 1/2 paccTosiHA B CBETY MeXy NPOoAonbHLIMM pebGpamu - NPy HanM4um nonepeYHsbIx peéep unm npu Ezf =014,

- MPW KOHCOJbHbIX cBeCaX MOJIKn:

Skf-npm .Eﬂf 20,1.32;
Shg-npu 005k <hg <0,1;

CBECbI HE YYNTbIBAIOTCA - NpU kf <0,05%

7.2.7 Tpu pacuyeTe Mo MPOYHOCTM U3rMbBaembix 3MEeMEeHTOB pekoMeHayeTcs cobniogaTh ycriosue % = Epdy. B
crnyyae, korga nnowagb CeYeHUs pacTAHyTOW apMaTypbl MO KOHCTPYKTMBHBIM COOOpaXeHuaMm wunm m3 pacdeTta no
npeaerbHbIM COCTOSHUSAM BTOPOW rpynnbl NpUHsATa Gonbluei, Yem aTo TpebyeTtcsa ana cobnioaeHns yenosna x = Epfyp,
pacyeT cnenyeTt npomnsBoanTb nNo oopmynam 7.2.14.

7.2.8 Tpun pacyeTe BHELEHTPEHHO CXaTblX XXene300EeTOHHbIX 3NeMEHTOB HEeOOXOAMMO Y4uTbIBaTb CIyYalHbIn
akcueHTpuenTeT (5.9), u BnusHme npornba Ha nx HeCyLLyt cnocobHOCTL cornacHo 7.2.10.

7.2.9 Pac4eT NpsAMOYrofibHbIX CEYEHWI BHELLEHTPEHHO CXXaTbIX 3NEMEHTOB CrieayeT NPOM3BOAUTD:

-npu &= x{ky = L (pucyHok 7.5) n3 ycnosms

Ne = Rybx(hy — D,ﬁxj+f€mﬂ; (Ag—a'), (7.19)
Npy 3TOM BbICOTa CXXaToOM 30HbI ONpeaenseTcsa no opmyne

N+RA —R, A =Rybx, (7.20)

rae £ - paccrtodaHme OT TOYKU NPUIOoXeHUNA I'IpOp,OJ'IbHOVI cunbl AF 0O LUEHTpa TAXKECTU CEYEHUSA UNU HauMeHee cxxaTtomn
apmMaTypbl NpU NOJTHOCTbLIO CXXaTOM CeYeEHUN dfIeMeHTa
.*EED - cII

g =gnm +
07l S

(7.21)
M- cm. 7.1.6.

-npn &= xfky =& p- Tawke U3 ycnosus (7.19), HO NPy 3TOM BbICOTa CKaTo 30HLI 6ETOHa onpeaenseTcs:

Anst anemMeHToB M3 OeToHa knacca B30 u Hwxe ¢ HeHanpsiraemol apmatypown knaccoB A240, A400, A500 - no
dopmyne

N+G,A - R, A =Rybx, (7.22)

roe

1- 21k
o, = [2—1_ EJR —1JRS . (723)
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1ol

PucyHok 7.5 - CxemMa ycunum n anopa HanpshkeHn B Ce4eHNM, HOpMarnbHOM K MPOAOSbHON OCY BHELLEHTPEHHO CXKaToro
XenesobeToOHHOro anemeHTa, Npu pacyeTe ero No NPOYHOCTH

7.2.10 Mpy pacyeTe BHELEHTPEHHO CXaTblX 3TIEMEHTOB [OMycKaeTcsl MPou3BOAWTb pacyeT KOHCTPYKUMIA Mo
HeaeOPMUPOBAHHOM cXxeme, yuuTbiBas npu rmbkoctn I /i = 14 BnusHue npormba snemMeHTa Ha €ro NpOYHOCT,

onpegensiemyto 13 ycnosui (7.19), nytem yMHOXeHUs £ Ha koadpduumeHT T]. [Npn 3TOM ycnoBHas KpuTuyeckasi cuna B
dopmyne (7.6) onsa Bbluucnenns T npuHUMaeTcst paBHOM

64E, | 1| 011
= S 0|+,

i | @ 0142
Py

N

or T

(7.24)

roe £ - npuHumaetca cornacHo 7.2.11;

Bg - KO3(hPMLMEHT, NpMHMMaeMbI cornacHo 7.1.6;

{P; - koapMUMeHT, onpedensieMbini no dopmyne (7.7), npu atom MomeHTsl Af u M} onpepensiotcs

OTHOCUTENBHO OCK, NapannernbHOW NMHUM, OrpaHUYMBAlOLLEN CXKaTylo 30HY UM MpoxoAsiuei yepe3 LEHTP HauGonee
PacTAHYTOro UMW HaMMeHee CXaToro (NMpu LEeNMKOM CKaToM CEeYEHUM) CTEPXKHSA apMaTypbl, COOTBETCTBEHHO OT AeWCTBUS
MOSIHOW HarpyskM M OT [OeNCTBMSA TMOCTOSIHHBIX W OJMTENbHbIX Harpy3ok. Ecnu  wmarvbGatowime MOMeHTbl  (Mnu
3KCLIEHTPUCUTEThI) OT AEUCTBUSA MOSHOW HAarpy3km M OT OEUCTBUA MOCTOSIHHBIX W ONIATENbHBIX Harpysok C pasHbiMU
3HaKamu, TO creayeT yuuTbiBath 7.1.6;

Py - KO3DNULMEHT, YUNTLIBAKOWNIA BIIMSIHUE NPEABAPUTENLHOTO HANPSKEHNS apMaTypbl Ha XECTKOCTb 3NeMeHTa;
NPy PaBHOMEPHOM 0GXaTUK CeUYeHUs HanpsiraeMoii apmaTypoii 'y onpeaenseTcs no dopmyrne
O &
_ p n
Pp =1+12—=-—~ (7.25)

’

Ry
Ty - onpegensietcs npu koapduumneHte Yz = 1,0;

K}, - npuHumaeTcs 6e3 yueTa KoadMULIMEHTOB YCroBWil paboTsl 6ETOHa;

B chopmyne (7.25) sHavueHne £ /% npuHumaetcs He 6onee 1,5;
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CL:E_S.I"EE,.

Mpu pacyeTe U3 MNNOCKOCTM [OEWCTBUS M3rMbaloWero MOMEHTa 3KCLEHTPUCUTET NPOAONbHOM  CUnbl
£ NPUHMMAETCS paBHbIM 3HAYEHMIO CNy4anHOro AKCLEeHTpUCUTeTa.

7.2.11 PacuyeTHylo OnuHy ED BHELIEHTPEHHO CXaTbIX Xerne3obeTOHHbIX 3NIEMEHTOB peKoMeHAyeTCs onpenensTb,

Kak Ons 3N1EMEeHTOB paMHOW KOHCTPYKLMKU C y4eToM ee AedOpMMPOBaHHOIO COCTOAHUA Npy Hanbonee HEBLIFOAHOM AN
3TUX 3MNEMEHTOB PacMorIOXEeHUN Harpyaku, NpUHUMas BO BHUMaHWe Heynpyrve gedopmMauuy matepuanoB W Hanuuue
TPELUH.

[1ns anemMeHToB Haubornee YacTo BCTPEYAOLWMXCH KOHCTPYKLMI 1OMYyCKAeTCs NPUHUMATh pacyeTHyI AnuHy I :

- OANs KOSIOHH MHOrO3TaXXHbIX 34aHWi npun 4mcne nporieToB He MeHee OBYX U COoeAUNHEeHUAX pmreneﬁl N KOJIOHH,
paccHnUTbiBaeMbIX KaK XeCTKune, Npu KOHCTPYKUMAX HeperbITMVIZ

COOpHbIX - paBHOW F ;
MOHOJUTHBIX - paBHon 0,7 & ,

roe X - BbicoTa aTaxa (paCCTOFIHVIe mMexay ueHTpamm y3J'IOB);

- no Tabnuue 7.3 - ANs KONOHH OOHO3TaXKHbIX 34aHUIA C LWAPHUPHBIM ONUPAHUEM HECYLLMX KOHCTPYKLUA MOKPbLITUN,
XKEeCTKUX B CBOEW NIOCKOCTM (CMOCOBHbIX NnepeaaBaTth rOpU3OHTanbHbIe YCUMKS), a Takke Ans actakag;

- no Tabnuue 7.4 - oA anemeHToB )epM 1 apok.

7.2.12 Tpn pacyeTe CeEYEeHUN LEeHTparbHO PacTAHYTbIX Xene3obeTOHHbIX 3MEMEHTOB AOMMKHO cobntogaTbes
ycrnosue

N R A, (7.26)

roe -As’;_fof - Nfiowaab cevyeHunsi Bcen I'IpOD,OJ'IbHOVI apMartypbl.

7.2.13 PacyeT npsiMOYrofibHbIX CEYEHUA BHELEHTPEHHO PpacTAHYTbIX 3NEMEHTOB [HOSMPKEH MPOU3BOAUTLCS B
3aBMCMMOCTM OT NMOJSIOXKEHUS NPOAONBHOM CUMbl A :

- ecnv NpogornbHas cuna fJf npunoxeHa Mexay paBHOAEWCTBYHOLLMMUK YCUIMI B apmatype Sun 5" (pucyHok 7.6,
a) - N3 ycrioBui:

N, SR, Ak —a'), (7.27)
Ny 2R, A (kg —a'), (7.28)

- ecnv npoAdonbHasd cura npuroXxeHa 3a npegenaMu pacCTOSAHUS MexXAy PaBHOOEWCTBYHOLUMMU YCUNWA B
apmatype 5u 5" (pucyHok 7.6, 6) - n3 ycnosusi

N, = Rpbx(hy —05x) + Rscﬂ; thyp—a'), (7.29)
npv 3TOM BbICOTa CXXaTol 30HbI 6eToHa onpeaenseTcs no gopmMyne

R.A — R, A — N= Rybx. (7.30)
Tabnuua 7.3

Xapaktepuctuka 30aHuii 1 KONOHH PacueTHas amuHa [ KONOHH

OOHO3TaXHbIX 34aHWI Npu pacyeTe
MX B MNOCKOCTU
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nonepeyvHomn

nepneHauKynspHOmn K

pambl UMK | NONEpPEeYHO pame unm
nepreHx- napannenbHon ocu
AVKYNSPHON acTakagel
K ocK npu npu
acTakagbl | HanNMyuMu | OTCYTCTBUM
CBSA3el B MOCKOCTH
NpoAoNLHOro psaaa
KOJNOHH U aHKEePHbIX
onop
3panHna [C moctoBbiMu| [pu yveTe | MoakpaHoBas (HMXHAS) PaspesHbix 15 Hl 0,8 Hl 12 Hl
Harpysku ot
KpaHamm KpaHoB 4YacTb KOSIOHH npu HepaspesHbix 1.2 Hl 0,8 Hl 0,8 Hl
noakpaHoBbIX Hankax
HapkpaHoBas(BepxHss) PaspesHbix 2,0 H2 15 Hz 2,0 Hg
YacTb KOMOHH
NPy NOAKPaHOBbIX Hepa3spesHbix 2.0 Hz 15 Hz 15 Hz
Bankax
Bes yyeta | MogkpaHoBas (HWxHsSA) [ OgHOMPONETHBLIX 1,54 084 125
Harpysku ot ©40l
KpaHoB YacTb KOMOHH 34aHuMn | MHoronponeTHbIX 12 5 0 8H1 12 H
HagkpaHoBas (BepxHss) PaspesHbix 25 HZ 15 Hz 2.0 Hz
YacTb KOMOHH Npwu HepaspesHbix 2.0 Hz 15 Hz 15 Hz
nogKkpaHoBbIx Bankax
Bes KonoHHbI HwxHAst yacTb KONOHH | OQHONPONETHbIX 1,56 5 0,8 & 12 5
MOCTOBbIX | CTyneHyaTble
KpaHoB 30aHun MHoronponeTHbIx 125 0,8 4 1,2 5
BepxHAst YacTb KONOHH 25 H2 2,0 Hz 25 Hz
KonoHHbI MOCTOSAHHOTO OpHonponeTHbIX 1,54 0,8 5 125
ceyeHns 3aaHunn MHoronponeTHbIx 125 0,8 4 1,2 5
Ocrtakagbl | KpaHoBble Mpw nogkpaHoBbIx Gankax Pa3spesHbix 2.0 Hl 0,8 Hl 15 Hl
Hepa3spesHbix 15 Hl 0,8 Hl Hl
LWapHupHOM 2,0 & H 204
Mop Tpy6o- |lMpn coeanHEHUN KOMOHH C NPOMETHbLIM KecTtkom 1,5 H 0,745 15 H
NpoBoAbI CTpoeHueM
O6o3HaveHus:

" A " - nonHas BbICOTa KOMNOHHBI OT Bepxa PyHAaMeHTa [0 ropmM30OHTarbHOW KOHCTPYKLUMU (CTPOMUITBHON MUIn
NOACTPOMUIILHON, Pacropkn) B COOTBETCTBYIOLLIEN NIOCKOCTY;

" H{| " - BbICOTa NOAKPAHOBOW YacTH KOMOHHBI OT Bepxa hyHAaMeHTa 40 H13a NOAKPaHOBOI 6anku;
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" Hg " - BbicOTa Ha,D,KpaHOBOI;I YacCTN KOJNMOHHbI OT CTYNEeHW KOJTOHHbI A0 FOpI/I3OHTaJ'IbHOIZ KOHCTPYKUU1AN B COOTBeTCTBy}OLLl,eIZ
NJTIOCKOCTW.

I'Ipmmeanme - ﬂpm Hanuuumn cesasen ao BepXa KOJTOHH B 3jJaHNAX C MOCTOBbIMU KpaHaMn pacyeTHaa aAnnHa Ha,EleaHOBOIZ
4acCTN KOJTOHH B MJIOCKOCTM OCU NPOAOSBbHOro psaaa KOJ1I0OHH NpuHUMaeTcA paBHOVI Hz .

Tabnuua 7.4
HanmeHoBaHve anemeHTa PacueTtHas anvHa
3anemMeHToB hepM 1 apok,
M
1 OnemeHTbl hepMm:
- BEPXHWI NOsIC Npu pacyeTe:
B NIIOCKOCTW hepMmbl:
npu €q = lfgkl 0,97
npn g = 1/ 85 08/
13 MNOCKOCTN (hepMbl:
Ans yvactka nog poHapem (npu wnpuHe oHapst 12 m n 6onee) 0,87
B OCTarbHbIX Cyyasx 0,97

- packochbl 1 CTOWKW Npu pacyeTe:

B NSIOCKOCTW hepMbl 0,8f

13 MNOCKOCTN (hepMbi:

npwm ‘bl .l"filg <15 0,9
npu &y fhy 215 0,87
2 Apku:

- NMpwn pac4yeTe B NITIOCKOCTU apKu:

TpexXLapHUpPHOW 0,580 J,
OBYXLIApHUPHOMN 0,540 f,
GecLuapHUpHoO 0,365 [,
- MpY pac4yeTe 13 NIIoCKOCTH apku (Nnbow) I
O6o3HayeHus:

"" - AnvHa anemeHTa Mexay LeHTpaMu NPUMbIKAOLLMX Y3I0B, a ON1A BepXHero rnosica pepmMbl Npu pacyeTe us
NIOCKOCTU DEPMbI - PACCTOSIHME MEXOY TOUYKamMu ero 3akpensneHus;

" I" - pfivHa apky BOOMNb e reoMeTpuYeckor OCH; Mpy pacyeTe M3 NIOCKOCTY apku - ANHA apku Mexay TouKamu
ee 3aKpeneHns U3 NioCKOCTM apKu;
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" ?21 " - BbICOTa CevyeHus1 BepXHero nosca;

" E:ll " "E:'g " - lLUMpMHa ceYveHust COOTBETCTBEHHO BEPXHErO nosica 1 CTOWKM (packoca) chepmbl.

Ecnm nonydyeHHoe M3 pacdeta no dopmyne (7.30) sHavenne X = Epkp, B ycnosue (7.29) noacrtaensertcs

x=Ephy, roe & g onpepensietcs cornacHo 7.2.4.

7.2.14 Pac4yeT no NpoOYHOCTUN ceveHuni B obLLEM criyyae (PUCYHOK 7.7) AOSMKEH MPOM3BOANTLCS U3 YCIOBMS

M (Rl — 2 Cun ), (7.31)

npy 3TOoM 3HaK "nnioc" nepen cKobKOV NPUHUMAETCA ONS BHELEHTPEHHOro coxaTua M m3rmba, 3Hak "MuHyc" - Ans
pacTsHKeHWUs.

B cdopmyne (7.31):

Af-8B n3rnbaemMbix anemeHTax - npoekumna MOMEHTa BHELWHUX CUIT Ha NMJTOCKOCTb, NepneHgukKynAapHyo K ﬂpFIMOVI,

OrpaHVMYMBaloLLEN CXKaTylo 30Hy 6eTOoHa, BO BHELEHTPEHHO CXaTbIX W pacTAHYTbIX 3fieMeHTax - MOMEHT NpPOAOSIbHON
cunbl A OTHOCUTENBHO OCW, NapannenbHOW NPSMON, OrpaHNYMBaIOLLEN CxXaTy 30HY BeTOoHa, 1 NPOXOoAsLUEen:

- 4Yepea3 LEeHTP TAXECTU ceYeHusd, Hanbonee PaCTAHYTOIo Ui HaMMeHee CXKaToro CTep>XHA I'IpO,D,OJ'IbHOl7I apmatypbl
- BO BHELEHTPEHHO CXaTbIX U narnbaembix aremMeHTax;

- Yyepes TOYKY CXKaToOW 30Hbl, Haubonee yaaneHHyl OT yKa3aHHOW MPSMON - BO BHELEHTPEHHO pPacTAHYTbIX
anemeHTax;

S,g, - CTaTMYECKMA MOMEHT NIoWaan CevyeHus CXKaToh 30Hbl GeTOHa OTHOCUMTENbHO COOTBETCTBYIOLLENA U3
yKasaHHbIX BblLLe OCen;

S - CTaTUYeCKUili MOMEHT MfioWaan CeYeHUst ;i -0 CTepXHs MPOAOSbHOM  apMaTypbl OTHOCUTENBHO
COOTBETCTBYIOLLEN U3 YKa3aHHbIX OCel;

T, - HANPsSXKEHWE B i -M CTePXHe NMpogofibHOW apmaTyphbl, onpegendemoe no gopmyne (7.33).
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a - npofonbHaga cuna A7 npunoxeHa mMexay paBHOAENCTBYOLWMMY YyCUIMn B apmatype S un 5'; 6 - To xe, 3a
npegenamMm paccTosHUA Mexay paBHOOENCTBYOWNMM YCUnnin B apmaType Su 5

PucyHok 7.6 - Cxema ycunum 1 anopa HanpsbkeHn B ce4eHnn, HOpMarnbHOM K MPOAOSIbHON OCY BHELLEHTPEHHO
PacTSAHYTOro Xene3obeToOHHOro afemMeHTa, Npu pacyeTe ero rno NPOYHOCTH

BbicoTa cxaToi 30Hbl GETOHA X M HanpshxeHne O ., ONPeaensoTCa U3 COBMECTHOIO PeLleH sl ypaBHEeHWIA:

Rpdy -2 054, TN=0; (7.32)

_ Dacu E—l

5 I_E E_,!-
1,1

B ypaBHeHuu (7.32) 3Hak "MuUHYC" nepeq A npuHUMaeTCHa ANS BHELEHTPEHHO CxXaTbIX 3NeMeHTOoB, 3Hak "nntc" -

(7.33)

ONA BHELEHTPEHHO pacCTAHYTbIX.

Kpome TOro, And onpeneneHna nosioXeHnda rpaHulbl CXKaTOW 30HbI npu KOCOM narnbe Tpe6yeTc;| cobniogeHne

OONOJTHUTENbHOIo yCcrnoesua napannesibHOCTU NJIOCKOCTU 0ENCTBMS MOMEHTOB BHELUHUX U BHYTPEHHUX Ccui, a npmn Kocom
BHELUEHTPEHHOM CXaTun WM pacTtaxXeHnn - YCrnoBUdA, 4YTO TOYKU NPUITOXEeHUA BHELUHEN I'IpO,CI.OJ'IbHOIZ CuUnbl,

PaBHOLENCTBYHOLLEN CKUMAIOLNX yCunun B 6eToHe N apMaType 1 paBHOAEWUCTBYIOLLEN YCUMUIA B PacTAHYTON apMaType
OOIMKHbI NexaTb Ha O4HON NPSMON (PUCYHOK 7.7).

HanpsikeHne & .;BBOAMTCH B pacyeTHble hOpMyJibl CO CBOMM 3HAKOM, MOSyYEHHbIM NpW pacyeTe no dopmyre

(7.33), npn aTom HeobxoaumMo cobntogaTe cneayroLine ycroBus:

BO BCeX Clyyasx fig = Oy 2 —HK,;.
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I-] - nnockocTb, NapannenbHas NOCKOCTU AENCTBUSI M3rMbatoLLLEr0 MOMEHTA, UK NITOCKOCTb, NPOXoasLlast Yepes TOUKM
NPUOXEHMS MPOLOSIBHON CUIMbl U PABHOAENCTBYIOLLMX BHYTPEHHUX CKUMAaIOLLMX U pacTArMBaoLLnX yecunum; 1 - Touka
NPUNOXeHNs1 paBHOAENCTBYIOLLIEN YCUINUIA B CXXaTOM apMaType 1 B CXaTol 30He OeTOHa; 2 - TOUKa NpUITOXeHUs
PaBHOLENCTBYIOLLEN YCUNNIA B pacTAHYTOM apmaType

PucyHok 7.7 - CxeMa ycunum 1 anopa HanpsbkeHu B ce4eHnn, HopMarnbHOM K MPOAONbHON OCK xene306eTOHHOro
anemMeHTa, B 0bLLeM criydae pacyeTa no NpoYHOCTU

B dhopmynax (7.32)-(7.33):

A - nnowank ceyeHns i -ro CTepXHA NPOAOILHON apMaTypbl;

x
P #(); - paccTosiHMe OT ocu, NPoXodsLLel Yepes

E_'!. =

LEHTP TSXKECTU CEYEHMs pacCcMaTpuBaeMoro i -fo CTEpXHs apMmatypbl U napannensHon npsiMon, orpaHvymMBaroLLen
cxXaTyo 30Hy 6eToHa, 4o Haubonee yaaneHHOW TOYKM CXKaTow 30HbI cedeHus (PUCYHOK 7.7);

&; - OTHOCUTENbHAs BLICOTA CXaTOWM 30HbLI 6EeToHa,

i - XapaKTepucTMKa CxaTon 30Hbl 6eToHa, onpegensemas no gopmyne (7.13);

E_,gh' ) E_,j.‘ﬁ - OTHOCUTENbHAas BbiCOTA CXaTOW 30HbI OEToHa, COOTBETCTBYHOLWaA OOCTUXEeHUI0 B paccMaTpneaemMomM

CTepXHe HanpsKeHUN, paBHbIX .;, 3HauYeHus & py onpeaensoTesa no gopmyne

o
Ep =
! LN -
Cren 11, (7.34)

rae Tip = K+ 400 MMa (i - o3HavaeT NopsaKoBbI HOMEP CTEPXHA apMaTypbl);

D sc u - MPEOeribHoe HanpsXeHne B apMaTtype cxkatomn 30HbI 6eToHa, npuHmaemoe pasHbiM 400 MlMa.

* dopmMyna 1 aKCNMKauus K Hell COOTBETCTBYIOT OpurmHany. - MNprumeyaHne nsrotoBuTenst 6asbl AaHHbIX.
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7.2.15 Pacuet xene300eTOHHbIX 3NIEMEHTOB MO HAKMOHHbIM CEYEHUAM OOSKEH npon3BoanTbCA And obecneyeHus
NPOYHOCTU:

- Ha OenCcTBME NOMEPEYHON CUSbl MO HAKIMOHHOM NOJIoce MexXay HaKNoHHbIMU TpewwmHamm (7.2.16);
- Ha OencTBME NOMEPEYHON CUIbl MO HaKMOHHONM TpewwmHe (7.2.17-7.2.19);

- Ha gencTBME NOMEPEYHON CUSbI MO HAKITOHHOW CXAaTOW NONoCce Mexay rpy30M U Onopon (4ns KOPOTKUX KOHCONEW
KOJOHH - 7.2.20);

- Ha gencTeme nsrmbaroLwero MOMeHTa No HakNoHHONM TpewwmHe (7.2.21).

7.2.16 PacuyeT »xene3obeTOHHbIX 3NIEMEHTOB Ha OEWCTBME MOMEpeyvHon cunbl ans obecneveHns NpPoOYHOCTU MO
HaKMOHHOWN NONoce MeXAy HAKMOHHBbIMU TPELLMHAMMW AOMMKEH NPOU3BOANTLCSA U3 YCINOBUS

(2 = 0,50y Py Bpdrg . (7.35)
KoadhdpumumeHt i, yUUTIBAIOLLMIA BIMSSHUE XOMYTOB, HOPMaribHbIX K NPOAONBHOM OCU 3NeMeHTa, onpeaenseTcs
no cpopmyne

1 = 14 5L, , Ho He Bonee 1,3, (7.36)

KoadpdbuumeHT 1 onpepenseTtcs no doopmyne

Pp; =1- PRy, (7.37)

roe P- Ko3a(hpmLmMeHT, npuHMMaemsbii pasHbiM 0,02;
Ay - MMa.

7.2.17 Pac4eT xene3obeTOoHHbIX 3/IEMEHTOB C MOMEpPEYHON apMaTypon (pUCYHOK 7.8) Ha OencTBMe MonepeyHon
cunbl ansg obecneyeHWs MPOYHOCTM MO HAKMOHHOW TpeliMHe [OMKEeH MNpOM3BOAMTLCSA NO Haubonee onacHoMy
HaKIOHHOMY CEYEHMIO U3 YCIOoBUS

= Q.E: + st + Qs,z’nc . (7.38)
-
Qp
= ] 5 \.s s 5 ‘
Fow Ao | >
-.____---""'"‘ HSH ""'sw
] Row Ag ing
]
e /,z;J Ry Agw &
7
e

PucyHok 7.8 - CxeMa ycunum B CE4eHMU, HakNoHHOM K MPOAOSbHOM OCKM Kene3obeToHHOro anemMeHTa, npu pacyeTe ero
Mo NPOYHOCTM Ha AEeNCTBUE NOMNEPEYHON CUMbI
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MonepeuHas cuna B ycnosum (7.38) onpeaensetca OT BHELLHER Harpy3Kku, PacrosioXXeHHOM Mo OHY CTOPOHY OT
paccmMaTpyMBaeMOro HakfoHHOIO CeYEHMS.

MonepeuHoe yeunue L , BocnpuHMMaemoe 6eTOHOM, onpeaenseTcs no (opmyre

Py, (14D +9,) By B
0, =2 . e (7.39)

roe < - AnunHa npoekunmn Hanbonee onacHOro HakfoOHHOro CeYeHuns Ha npoaoJibHYKO OCb 3J1EMEHTAa.

KoacdhcpuumeHt Pi, , yuntbiBatowumii BnvsiHve Buaa 6eToHa, NpUHMMaeTCs paBHbIM Anst 6eToHa Mapku Mo cpeaHei
MAOTHOCTY:

- D1900 n 6onee - 1,90;
- D1800 n meHee:
npw NIIOTHOM MESIKOM 3anosniHuTene - 1,75;

npw NOPUCTOM MefnKom 3anonuutene - 1,50.

KoatbcpuumeHT Py, yuuTbIBAIOWNA BMAHME CKaTbiX MNOMOK B TaBPOBbIX U ABYTABPOBbLIX dNEMEHTax,
onpedensietcs no opmyne

(b — B)g

pr =073 , (7.40)

Ho He Bbonee 0,5.

Mpwn atom b npuHUMaeTcs He bornee b+ 3k , @ nonepeYyHas apmaTtypa AoJPkHa ObiTb 3aaHkepeHa B NOJike.
f S

KoadpduumeHnT §ry;, yuuThIBaOWUA BIIMAHWE NPOAOIIBHLIX CUI, onpeaensieTcsa no popmynam:

npu nencTeum npoaoSibHbIX CXUMAKLWNX CcuUn

A
Py = 01——ro 7.41
Rycbhy - (7.41)
Ho He bonee 0,5;
npu LI,eVICTBVII/I NPOAOJIbHbIX paCTArmBaroLLnX cuUn
N
Pn =—0.2 7.42
Ryebhy - (7.42)

Ho He Gonee 0,8.
3navenue 1+ l’-Pf + CPn]' BO BCEX CNny4vasx npuHumaetcs He 6onee 1,5.

3HaueHne (Y , BbluMCrieHHOE Mo dopmyne (7.39), NpMHMMaeTca He MeHee

P, (1+ Py + Py ) Ryebly
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KoachcpmumeHT i, npuHMMaeTcs paBHbIM Anst GETOHA NPU Mapke Mo CpeAHen NIoTHOCTU:

0,5 -D1900 v bonee;
0,4 - D1800 n meHee.

Mpu pacyeTe xene3obeTOHHbIX 3NEMEHTOB C NOMNEPEYHON apMaTypomn AommkHa ObiTb obecrneyeHa NPOYHOCTb MO
HaKMOHHOMY CEYEHMIO B Mpeaenax y4acTka Mexay XoMyTamu, Mexay Ornopon n otrmbom n mexagy otrnbamu.

MonepeyHble ycunusa st " Qs,mc onpeaensalTCca Kak CymMMa MpOeKUUn Ha HopManb K MNPOAOSIbHOW OCU
anemMeHTa npeaenbHbIX YCUNMi COOTBETCTBEHHO B XOMYyTax U oTrbax, nepecekaroLlmx onacHyo HaKMOHHYO TPELLUHY.

OnvHa ¢ NpoeKuuM onacHOW HaKIMOHHOW TPEeLLWHbl Ha NPOAOMNbHYK OChb 3MeMeHTa onpefensieTcs U3 MUHUMyMa
BolpakeHns Ly + {5 +Q5,m.¢ , roe B chopmyny (7.39) BMECTO ¢ MOACTaBMSiIETCS £ ; TMOJNyYEHHOE 3HayeHue

£y NpuHMMaeTcst He 6onee 24y 1 He Boree 3HaYeHUs ¢, a Takke He MeHee Hp, ecnn © = By,

[na anemeHTOB C nonepeHHon apmaTypon B BuAEe XOMYTOB, HOpMalibHbIX K l'lpO,D,OJ'IbHOVI OCun 3JieMeHTa C
MOCTOSAHHbIM LWArom B npegenax paccMaTpuMBaeMoOro HaKMNOHHOro ce4veHus, 3HadyeHue o[ COOTBETCTBYET MUHUMYMY

BblpaeHus LY +{,, , onpegensemomy no dopmyne

Py, {1+ Py + CPfI'R.E:fMﬂDz

“o = , 7.43
. (7.43)
roe o 5y - YCUNne B XomyTax Ha eAnHWLY ONWHBLI arieMeHTa, onpegensemoe no gopmyne
g — stﬂsw 744
W= o (7.44)
[1ns Takux 3rIeMEHTOB nornepeyHoe ycunme ., onpeaensiercs no gopmyre
st = gm0 (7.45)
Mpu aTOM AN XOMYTOB, yCTaHaBMNMBAEMbIX NO pacyeTy, [OIMKHO YAOBETBOPATLCA YCNOBUe
o B 10y +pp )Ryl
Fomw = . (7.46)

2

Kpowme TOro, nonepeyHas apmatypa gosmkHa cootsetcteoBatb 10.6.5-10.6.7.

7.2.18 Pac4eT xene3obeToHHbIX aneMeHToB 06e3 nonepeyHor apmaTypbl Ha AENCTBME MOMEpeyHon Cunbl Ans
obecrneyveHns MPOYHOCTU MO HAKMNOHHOW TPeLuMHe [OMKeH Mpou3BOAUTLCA No Hauboree OnNacHOMY HaKNOHHOMY
CEYEHUNIO 3 YCroBUS

o < P Ot

, (7.47)
o

roe npasas yacTb ycrosus (7.47) npuHumaetcs He Gonee 2,5 Ry 1 He MeHee
P, (14 @y JRyebirg |
Koadbcpuumert P, npuHumaeTcs paBHbIM Anst 6eToHa Mapku Mo CpefHel NMoTHOCTH:
D1900 n 6onee - 1,2;

D1800 n mexee - 1,0.
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Koachcpuumentsl P v Py, a Takke 3HaveHus {'v ¢ B ycnosuu (7.47) onpeaensitotcsa cornacHo 7.2.17.

7.2.19 PacyeT Xene3obeTOHHbIX 9NIEMEHTOB C HaKMOHHbIMW CXaTbiIMU FpaHaMW (PUCYHOK 7.9) Ha pencrsue
nonepeyvHoun cunbl Ana obecnevyeHns NPOYHOCTU MO HAKMOHHOW TpeLLMHe NpoM3BoaAuTCS cornacHo 7.2.17 n 7.2.18. Mpn
3TOM B KayecTBe paboyen BbICOTbl B Mpeaernax paccMaTpMBaeMOro HaKMOHHOrO CEYeHWs B pacyeTe WCMonb3yeTcs

Hanborbluee 3HadYeHWe Hp- AN 3MIEMEHTOB C MONEpeYHor apMaTypon, cpeaHee 3HadeHue A - Ans anemeHTos 6e3
nonepevHon apmaTypbl.

silnzaniniil

7

E\\ T

PVIC)/HOK 7.9 - Cxema ans pacyeTa Xene3obeToHHbIX 6anok ¢ HaKNMOHHLIMU CXXaTbIMU rpaHaMmn

e 3
[+

7.2.20 PacuyeT ene306eTOHHbIX KOPOTKUX KOHCOMe KOMOHH ( /= [, %/;; pucyHok 7.10) Ha aencTBMe nonepeyHomn

cunbl ons obecneveHus NPOYHOCTU NO HaKOHHOK CXXaTol nosoce mMexay rpysom m OI'IOpOVI AOJ1KEeH Npon3BoaAnTbCA U3
ycnoBusa

0 = 0,8, Rybly sin 8 (7.48)

roe ero npasasi YacTb NpuHUMaeTca He Gonee 3,5Fp: &% n He MeHee npaBoit yacTn ycnosus (7.47); & - yron HakroHa
pacyeTHOWN CXXaTow NOMOCkl K rOPU3OHTanMu.

A
i Q
IS-WJ
Y
./
:? £
' 0
'ﬂb‘

PucyHok 7.10 - Cxema ans pacyeTa KOPOTKNX KOHCOMewn
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LLnpunHa HaKNoOHHOWM CcxXaTon NONoChI f,;, onpegenseTcd no opmyne

ly =gy sin 8, (7.49)

roe fsup - ANvHa Nnowagky nepegaydn Harpysku BAOIb BblieTa KOHCOSN.

I'Ip|/| onpepgeneHnn AnnHbl fsup cnefnyeT ydnTbiBaTb ocobeHHoCTH nepegadvun Harpys3km npu pasfimyHblX cxemax

onnpaHuna KOHCprKLI,VIIZ Ha KOHCOIn (CBOGO,EI,HO onepTble Unn 3alleMreHHble 6ankn, pacnofioXeHHble BAOOJIb BblfieTa
KoHconu; 6anku, pacnofioXXeHHble nonepek BblyieTa KOHCOIN, U T.LI,.).

KoadpdouumeHT Q0 , yYUTHIBAOWMUA BAMSHUE XOMYTOB, PacnofioXeHHbIX MO BbICOTE KOHCONW, onpedenseTcs no
dopmyne

Py = 1450y, (7.50)

E.S
rne I = —
EEJ ’
SH
Mt = .
wl E:'.S'w :

A - nrowaas ceveHns XoMyTOB B O4HOM NIOCKOCTY;

& - PACCTodAHME MexXxay XoMyTamMmu, nsMepeHHoe rno Hopmanu K HUM.

[Mpn 3TOM yUNTbLIBAKOTCS FOPU3OHTAsIbHbIE Y HAKITOHHbBIE XOMYTbI MOA Yrnom He 6onee 45° K ropusoHTanm.
lMonepeyHoe apMMpoBaHME KOPOTKMX KOHCONEN KOMOHH A0MKHO cooTBeTcTBOBaThH 10.6.9.

7.2.21 PacuyeT Xene3obeTOHHbIX 3MEMEHTOB Ha [JelcTBue u3rnbatowero MomeHTa (pucyHok 7.11) ans
obecneyeHnss NMPOYHOCTM MO HAaKIMOHHOW TpPEeLMHE AOIMKEH MPOU3BOAUTBLCA MO OMACHOMY HAKMOHHOMY CEYEeHU K3
ycrnosusl

MEM.S +M.sw +M.s,:’ns- (7.51)

MomeHT Jf B ycnosuu (7.52) onpefensietcs OT BHELUHEW Harpysku, pacrnoryioXeHHOW Mo OAHYy CTOPOHY OT
paccmMaTpMBaeMOro HakfoHHOIO CeYeHWsl, OTHOCUTENbHO OCU, MEPNEeHAMKYNAPHON K MNOCKOCTU OEWCTBUA MOMEHTa U1

NpoXoAsLLet Yepes TOUKy NPUIOXKEHNS paBHOAENCTBYoLWen yeunun MWy, B cxaTom 3oHe.
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PucyHok 7.11 - Cxema ycunum B ce4eHnn, HaknoHHOM K NPOAOIbHOM OCU Xene3obeToHHOro aneMeHTa, Npu pacyeTe ero
MO NPOYHOCTM Ha AENCTBME M3rnbaroLLero MomMmeHTa

Momentol M., M., m Ms,m.: onpeaensaTca Kak CyMMa MOMEHTOB OTHOCUTENbHO TOW XX€ OCWM OT YCUMUI
COOTBETCTBEHHO B MPO/IONbLHOIM apMaTtype, XoMyTax 1 oTrnbax, NnepecekaloLmx PacTaHYTY0 30HY HAKMOHHOMO CEYEHUS.

Mpw onpeneneHnn ycunuii B apmatype, nepecekaloLlell HaKNoHHOE ceveHne, cneayeT yuutbiBaTb €e aHKEPOBKY
33 HaKMOHHBLIM CEYEHNEM.

BbicoTa cxaToi 30Hbl 6eTOHa HaKNOHHOMO ceyveHust onpenendeTca n3 ycrosusd paBHOBECUA l'lpOGKLI,VIVI yCVIJ'WIVI B
cxkaTton 30He 6eToHa M B apmMartype, nepeceKarou.l,eVl PacTAHYTYO 30HY HaKIIOHHOIo ceYeHud, Ha NnpoAOJibHYHO OCb
neMeHTa.

PacueT HakMOHHbIX CeYeHMn Ha OencTBMe MOMeHTa MpPou3BOAUTCS B MecTax obpbiBa unm oTrmba nNpoAoribHON
apMartypbl, a Takke B MPUOMNOPHOM 30He Banok u y cBo60AHOro kpasa koHconen. Kpome Toro, pacyeT HaKMOHHbIX CEYEHUI
Ha AencTBME MOMEHTa NPOM3BOAMTCS B MECTax pe3koro U3MeHeHnst KoHUrypawumm anemeHTa (nogpesku v T.n.).

Ha npuonopHbIX yyacTkax anemeHToB MomeHT 3 ., BocnpuHMMaeMblit NpoaonbHOM apMaTypon, nepecekatoLLeit
pacTAHYTYIO 30HY HAKIMOHHOro cevYeHus, onpeaenseTcs no dpopmyne

M,=RAz,, (7.52)

roe ;- nnowaak ceveHns NPoAONbLHOI apMaTypbl, NEPECeKaloLLEe HaKNOHHOE CeYeHMe;

T, - paccTosHWe OT paBHOAEWCTBYIOLWLEN YyCUNUA B NPOAOSIbHOW apmaType A0 paBHOAEUCTBYIOLEN YCUMMIA B
cXXaTol 30He 6eToHa.

Mpu OTCYyTCTBUM Y NPOAOSILHONM apMaTypbl aHKePOBKW pacyeTHble COMPOTUBIEHNS apMaTypbl pacTskeHuio ;B
MecTe NnepeceyeHus et HaKIMOHHOIO CeYEHNUSA MPUHUMAIOTCS CHUXKEHHBIMM.

MomeHT M., , BOCNPUHMMAEMbIi XOMyTamMu, HOPMaribHLIMU K MPOAOSIbHON OCK dNIeMeHTa, C PaBHOMEPHbLIM
LIarom B npegernax pacTsHyTON 30Hbl PaCCMaTPYBAEMOro HaKIIOHHOTO CeYeHus], onpeaenseTcs no dopmyrne

2
&
Mg =g P (7.53)
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roe o sy - YCUNMe B XOMyTax Ha euHULY ANMHbI 3NeMeHTa, onpeaenseMoe no copmyne (7.45);
¢ - ANMHA NPoeKLMM Hamboree onacHOro HakMoHHOMO CeYEeHNs Ha NPOAOIBHYH0 OCb 3MEMEHTA.

7.2.22 lNpu pacyeTe NpOCTPaAHCTBEHHbIX CEYEHUI YCUNUA ONpeaensaTCcs UCX0As U3 CneayoLwmnX YCroBun:
- COMpoTMBIiEHNE GeTOHA PaCTSHKEHNIO NMPUHUMAETCS PaBHBIM HYJIIO;

- CcKaTtasi 30Ha MPOCTPAHCTBEHHOIO CEYEeHUs1 YCNOBHO NPEACTaBnsAeTCs NIOCKOCThIO, PACMONOXEHHOM nogd yrrom
© K NPOAOSLHON OCK 3MeMeHTa, a COMpOTUMBIEHME GEToHa CKaTWio - HanpsbkeHusmu Ky -sin 28 | paBHOMepHO
pacnpefeneHHbIMU Mo CKaToi 30He;

- pacTarvBalolne HanpsKeHUs B MPOAOMbHOM M MOMepeyHoi apmartype, nepecekalrolen pacTAHYTY 30HY
paccMaTpMBaeMOro MPOCTPAHCTBEHHOMO CEYEHMs!, MPUHUMAIOTCA PaBHbIMU PACYETHbIM  COMPOTMBAEHUAM F; 1

K., COOTBETCTBEHHO;
- HanpsHKeHWe B apmaType, PacronoXeHHON B CKaToi 30He, NPUHUMAaeTCA paBHbIM F,, .
7.2.23 MNpu pacyeTe 3N1EMEHTOB Ha Kpy4eHue ¢ M3rmbom JOMmKHO cobntogaTbes ycrosne
T201Ry%%k, (7.54)
roe &, jz- LUMPMHA M BbICOTA FPpaHen anemeHTa.

Mpu aTOM 3HadeHne £ ans GeToHa knaccos Bbiwe B30 npuHumaeTcs kak ans 6etoHa knacca B30.

7.2.24 PacyeT no NpOYHOCTM NPOCTPAHCTBEHHbIX CeYEeHUN (PUCYHOK 7.12) 4OMmMKEH NPON3BOANTLCH U3 YCIOBUS

1+ @, 51
TeR A, — P (hy-05
e (g —0,5x) (7.55)
BbicoTa cxaTtoi 30HbI  x onpegendeTtcs no opmyne
R.A —R,A = Rybx. (7.56)

Pacuetr poskeH npon3sBoanTbCA ANd  TpeX pacCHETHbIX CXeM pachnosioXeHUdA ckaTto  30Hbl  GeToHa
NPOCTPaHCTBEHHOIO ce4YeHund:

1-9 - y oxatom oT n3rnba rpaHu anemeHTa (pucyHok 7.13, a);
2-51 - y rpaHv anemMeHTa, napannenbHON NNOCKOCTU AeNCTBUS n3rnbatoero MomeHTa (pucyHok 7.13, 6);

3-9 - y pacTaHyTON OT n3rmba rpaHun anemMeHTa (pucyHok 7.13, 8).
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PucyHok 7.12 - Cxema ycunuii B NpoCTPaHCTBEHHOM CeYeHMU Kerne3o6eTOHHOro aneMeHTa, paboTatoLlero Ha usrmé c
Kpy4yeHMeM, Npu pacyeTe ero no NpoYHoOCTU

Ay x A, A,
L3 I Y N
T 1 [EF
0 | | |

=
< = = i e
Asfr b hﬂ ﬂ_| L% ’q;
r f
a) 6) 8)

a-y cxkarton oT usrnba rpaHun anemMeHTa; 6 - Yy rpaHun anemMeHTa, napanneanoﬁ NSIOCKOCTU OeNCTBUS U3rmbaroLLero
MOMEHTa; 8 - Y paCTﬂHyTOVI oT n3rnba rpaHn anemMeHTa

PucyHok 7.13 - CxemMa pacnonoXeHus cxaTol 30Hbl NPOCTPAHCTBEHHOMO CeYeHUs
B cdopmynax (7.55) n (7.56):
A A, - nnowaam nonepeyHoro ceveHusi NPOAONLHONM apMaTypbl, PACcrONOXEHHON ANt KOHKPETHOM pacyeTHOM
CXeMbl COOTBETCTBEHHO B PACTAHYTON U CXKXaToOW 30HaX;

b, k- WVpVHA W BbICOTa rpaHei anemeHTa, COOTBETCTBEHHO MapassienibHbIX U NepneHanKYNspHbIX K JIMHAK,
OrpaHuuMBaloLLE CXKaTYO 30HY OETOHY;

b

eyt 757

h= (7.58)

roe < - ANVMHa NPOeKUUM MWUHUK, OrpaHUYMBAIOLLEN CXaTylo 30Hy 6eToHa, Ha MPOAOMbHYID OCb 3MEeMeHTa; pacyer
npoussoauTcs Ans Hauboree OMacHOro 3HAYeHWsl, OMpedeniemMoro MocrnefoBaTenbHbIM — NPUGIMKEHEM U
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NpMHMMaemoro He bonee 2j + h.
B dopmyne (7.55) sHauyeHus @& u Py, XapakTepusytome COOTHOLIEHWE MEXAY AEUCTBYIOLWMMUA yeunuamu T,

An Q, NpUHUMaIOTCA:

npu oTCYTCTBUM U3rnbaroLLero MOMeHTa: &z=0 % =1
npu pacyete no 1- cxeme: o E r_pg =1
r
npu pacyeTe Mo 2-i cxeme: #==0 14 (Oh
Py = o
npu pacyete no 3-i cxeme: o E q:'ti' =1
r

KpyTawmii MOMEHT T°, n3rmbaroLmii MOMEHT Af 1 nonepeyHas cuna & NpMHMMAaIoTCS B CEYEHUM, HOPMATLHOM K
MPOAONLHOM OCK BfIEMEHTa M MPOXOOALLEM Yepes LIeHTP TSHKECTM CKaTon 30HbI BETOHA NPOCTPAHCTBEHHOIO CeYeHUs.

3HaveHusa koadpduumeHta , , XapakTepu3ylOLLero COOTHOLLUEHWE Mexay MOonepeyHor Uu  MNpoJofbHOW
apmaTtypamu, onpegenstoTcs no popmyne

f.|3' — 'R.SWH.SW E_;l
YR A s (7.59)

roe J"lsw- nnowab ce4YeHna OOHOro CTepiXXHA XOMyTa, pPacCrnoJyiIoXEeHHOro y paCTFIHyTOVI rpaHn, anda paCCManMBaeMOVI

pacquHoPl CXEMbl;
& - PacCTodHne Mexny ykasdaHHbIMU BbllLe XOMYyTaMW.

Mpu aTOM 3HaYeHns ([, NPUHMMAIOTCS:

B 0,5 (7.60)
He meree -t = 14 M 1 2, M, -

" He Bonee , f'pw,max = 1,5(1 — M Mu:' (7.61)

roe A - narnbarowmn MOMEHT, NPUHUMAEMBIN ANS 2-1 CXeMbl PaBHbIM HyI0, Anst 3- CXeMbl - CO 3HAKOM "MUHYC";

Mi'..! - ﬂpeﬂ,e]’leblVl n3rnbaroLmin MOMEHT, BOCﬂpMHMMaeMbIVI HOpMaribHbIM CE4YEHUEM 3J1IEMEHTA.

Ecnu 3HaueHue P, , nogcuutaHHoe no dopmyne (7.59), MeHblue Py in , TO 3HaueHue ycurms FoA;

BBOAMMOE B cbopmyrbl (7.55) n (7.56), yMHOXaeTCs Ha OTHOLIEHNE Py fl’-Pw,mm :

B Clny4ae, Korga BblNnoJIHAETCA ycnoBue

T =050, (7.62)
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BMECTO pac4eTa no 2-n cxeme npon3BoOaANTCA pacHeT U3 ycrnoBusa

ar
Q=0 L - > (7.63)

B cdopmynax (7.62) n (7.63):

B - LUMPUHA TPpaHN CeYEHUs!, NEPMNEHAMKYNSPHON K MIOCKOCTU M3rnba;

(. + ' - onpepensitotca cornacHo 7.2.17.

7.2.25 Tlpn pacyeTe Ha MeCTHOe cCxaTue (CMATME) 3aneMeHTOB 6e3 nonepevyHoro apMuMpoBaHWS AOMMKHO
yOOBMNETBOPATLCS YCNoBue

N= WREJ,E-:'-: ﬂ!’ocl, (7.64)

roe A - npogonbHasa cxumalowasa cuna ot MECTHOWN Harpy3ku;

A0 - NNOWaab cMaTUS (pUCyHOK 7.14);

W - koadhduumMeHT, 3aBUCAWMA OT Xapaktepa pacnpegeneHus MEeCTHOW Harpyskum Mo nnowagn CcMaTus u
npMHUMaeMbln pasHbim 0,75.

R,;;.,;o.: - pacyeTHOe 3HaYeHne ConpoTUBMeHns GeToHa CMATUIO, onpeaensemoe no dopmyre

Ry joe = CLiy Ry, (7.65)

roe iy 21,0;
r. = 1,0 anga 6eToHa knacca Huxe B25;

a=13,5ﬁ

R.E: - ans 6eToHa knacca B25 v Bbille;

©y =3 Apes F e

HO He Bonee criegyloLNX 3HAYEHNIA:
NpY CXeMe NPUNOXEHNst Harpy3kn (pPUCyHok 7.14, a, 8, 2, €) n ana 6eToHa KNnaccos:

Bbille B7,5 - 2,5;

B3,5; B5; B7,5 - 1,5;

B2,5 n Huxe - 1,2;

npu cxeme NPUNoXeHUsa Harpysku (pUcyHok 7.14, 6, 4, X)

Hes3aBUCMMO OT knacca 6etoHa - 1,0.

Ry, Ry - npuHMMaloTca Kak Ans 6eTOHHbIX KOHCTPYKLMIA (MyHKT 6 Tabnuubl B.1);
.27 - pacyeTHas nnowwaas cMATUS, onpeaensiemas cornacHo 7.2.26.

7.2.26 B pacueTHyto nnowagb +,,5 BKNOYAETCA y4acTOK, CUMMETPUYHBINA MO OTHOLLEHWIO K MrioLaam CMaTus
(pycyHok 7.14).

|_|pl/l 3TOM OOJTKHbI BbINOJTHATLCA cregytouimne ycrnoBua:
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- NPV MECTHOW Harpyske Mo BCel MpUHE 3NIeMEHTa & B pacyeTHYH MIowadb BKIHOYAETCA y4acToK AJSIMHOW He
Gonee /B Kaayl CTOPOHY OT rpaHuULibl MECTHOW Harpy3ku (pUcyHok 7.14, a);

- npu MECTHOWN KpaeBon Harpyaske rno BCen LLMpUHE 3rneMeHTa pacyeTHaa nnowaab "qfﬂcz paBHa njowaagn CMATUA

Aioe1 (PUCYHOK 7.14, 6);

- MpU MECTHOW Harpyske B MeCcTax ONUpaHusi KOHLIOB MPOrOHOB M Garnok B pacyeTHyl nnowanb BkItoYaeTcs
Yy4YacCTOK LUMPWHOW, paBHOW rrybuHe 3afgenku nporoHa unu 6anku, n gnuHoN He Gonee paccTosHWUA Mexay cepeauHamu
NposeToB, NpUMbIKaLWNX K 6anke (pucyHok 7.14, B);

- ecnu pacctosHve Mexay Gankamu npeBblllaeT OBOMHYIO LUMPUHY 3feMeHTa, ANvMHA pacyeTHOW nnoliaau
onpenensieTcsa Kak Cymma LUMPUHbI 6ankm 1 yaBOEHHON LWMPUHLI aneMeHTa (pUcyHok 7.14, r);

- MPU MECTHOW KpaeBOWM Harpyske Ha yron anemeHTa (pUCyHoK 7.14, o) pacuyetHas nnowagb <i,.7 paBHa
nnowaam cMsatna .1 ;

- NPM MECTHOW Harpyske, NpUIoXXeHHON Ha YacT ONUHBI U LUMPUHBI dNIEMEHTa, pacyeTHas nnoLaab NpMHUMaeTCs

COrnacHoO PUCYHKY 7.14, e. |_|pl/l HallM4nm HECKOJIbKMX Harpy3oK yKa3aHHOro tuna, pac4yeTHble njowagn orpaHn4ynBaroTCcA
NMMHNAMWM, Nnpoxoadalmnmm 4yepea cepeanHy paCCTOFIHVIVI MeXay ToO4HKaMu NpunoXeHna AByxX CoCeqHUX Harpy3ok;

- NMpPU MECTHOW KpaeBOW Harpyske, pacriofioXeHHOW B npegenax BbiCTyna CTeHbl (MUASCTPbI) UMW NPOCTeHKa
TaBPOBOTrO CeYeHus, pacyeTHas nnowaab -,.7 pasHa nnowaam cmatus ;.1 (pucyHok 7.14, x);

- Npu onpeaeneHMn pacyeTHON NOLWaAmn ANA CeYEHUA CRIOKHON d)OPMbl HE OOMKHbI YYMTLIBATLCS Y4aCTKU, CBA3b
KOTOpPbIX C 3arpy>eHHbIM y4acTKOM He obecneyeHa ¢ HeobXoaUMOW HageXHOCTbLO (PUCYHOK 7.14, n).

MpumeyaHwue - Mpu mecTHOM Harpyske OT 6anok, NPOroHOB, NepeMblYeKk U APYrnX 3feMeHToB, paboTalwmx Ha
n3rvb, yuuTbiBaemas B pacyete rnyGuHa onopbl npu onpeaenenun Ap,.iu A, 2 npuHnmaertcs He Gonee 20 cm.

7.2.27 PacyeT Ha npogaBnMBaHMe MNMAUTHbIX KOHCTPyKUuMn (6e3 nonepeyHon apmaTypbl) OT OEWCTBUS cwn,
paBHOMEPHO pacnpedeneHHbIX Ha OrpaHNYeHHOV NoLWaamn, AOMMKEH NPOU3BOANTBLCS U3 YCNOBUS

F= m’?.,;,fumﬁzn , (7.66)
roe F - npodasnuBaroLLas cuna;
if.- K0ahPMLUMEHT, NpuHMMaemsbii pasHbiM 0,80;
liy, - cpedHeapudMeTUYecKoe 3Ha4YeHW MepumMeTpoB BEPXHEro W HWKHEero OCHOBaHW nupamuipl,

obpasytoLelics Npy NpoaaBnNMBaHnK B Npeaenax paboyei BbICOTbl CEYEHUS.

I'Ipvl onpeaeneHnn iy " F npepnonaraetcd, 4TOo npoJaBnuBaHWE MPOUCXOAUT MO ©okoBoW NOBEPXHOCTU

nMpamuapl, MEeHbLUUM OCHOBaHWEeM KOTOPOW CNyXWT nnowaab OeWACTBMSA MpodaBnvBalollen cunbl, a OOKOBble rpaHu
HaKMOHEeHbI oA yrnom 45° K ropusoHTanu (pucyHok 7.15, a).

MpogaenuBatowaa cuna & MNpUHUMaeTCs paBHOW cune, OeNCTBYloleihd Ha nupamuay npodaBnvBaHus, 3a

BblYETOM Harpy3oK, MNpUMOXeHHbIX K 6orfblieMy OCHOBaHWIO NupamMuibl NPOAaBNMBaHWUS (cyMTasi MO  MNOCKOCTU
pPacnosoXXeHUs1 pacTsAHYTOW apMaTyphbl) U CONPOTUBISIIOLLMXCSA NPOAABNNBaHUIO.

Ecnn cxema onuvpaHusa TakoBa, YTO MPOAABIMBAHME MPOMCXOOUT TOMbKO MO MOBEPXHOCTU MUpaMmuibl C Yriiom
HaknoHa OokoBbIX rpaHen 6onee 45° (Hanpumep, B CBalHbLIX POCTBEPKaX, PUCYHOK 7.15, 6), npaBas 4acTb opmMysbl

(7.68) onpepensieTca Ana akTUYECKON NUpammabl NPOAABIMBAHMA C yMHOXeHMeM Ha #p/c . Mpu aTom 3HadeHue

HecyLLemn cnocobHOCTM NpUHUMaeTcs He 6onee 3HaueHusi, cooTeeTcTayloLero nupamuae npu © = 0,44y roe ¢ - anuna
FOPU3OHTasbHOM NPOEKLMN BOKOBOWN rPaHn NMpaMuasl NpoaasnMBaHus.
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I'Ipvl YCTaHOBKe B npengenax numpamMmumabl npodaBiiuBaHUA XOMYTOB, HOpMalibHbIX K MJIOCKOCTU MIUTbI, pacyeT
OO0JDKEeH Npon3BoanTbCA N3 yCroBusa

F <P, +03F,,, (7.67)

HO He Bonee 25} . Yeunue F; npuHnMaeTcs paBHbIM NpaBol yactu ycnosus (7.66), a , onpeaenserca kak cymma

BCEX MOMEpeYHbIX YCUIWI, BOCTPUHUMAEEMBIX XOMyTaMmW, Mepecekalommy OGOKOBble rpaHWM pacyeTHOM nupaMuab
NpoAaBnMBaHus, no opmyne

st = Z-st"qsw ) (7.68)

roe st HEe OOJKHO npeBblillaTb 3Ha4YeHnA, COOTBETCTBYHOLWEIro apmMaTtype Kinacca A-l.

Mpu yueTe nonepeyHon apMaTypbl 3HaYeHne #,, JOMKHO BbiTh He MeHee 0,5 & .

lMpn pacnonoxeHun XOMYTOB Ha OrpaHWYEeHHOM Yy4yacTke BOMM3M COCPEAOTOYEHHOro rpysa npovM3BOAUTCA
OOMNONMHUTENbHBIN pacyeT Ha NpoAaBnNMBaHWe NMpamugbl C BEPXHUM OCHOBAHWEM, PacnosioXeHHbIM MO KOHTYpPY yYacTka
C nonepeyHon apmaTtypou, us ycnosus (7.66).

lMonepeyHas apmaTypa JOMmMKHa COOTBETCTBOBaThL TpeboBaHmam 10.6.8.

Pac4yeT Ha npogaBnMBaHue NnNUT nepekpbiTus BeinonHsAT no CI 63.13330.

2
. _.——‘"'-r::flll_ y e

11 37 < 7 °

. s 11/ - { .

a
a) 6)
a - NPU MeCTHOW Harpyske Mo BCel WMpUHE aNeMeHTa; 6 - NPy MeCTHOW KpaeBo Harpyske Mo Bcel LWpuHe
ArNeMeHTa,;
a ]
2, 2 2 b b 2

%“ ( B f'fr‘|+

=

i< 2b I<2b I=2b [=2h
1 A 1 1
) 2)
8, 2 -npu MECTHOM Harpyske B MecCTax onnpaHuna KOHLOB 8,2 -npu MECTHOM Harpy3ke B MecCTax onnmpaHma KOHLOB
NPOroHoB ” 6aJ'IOK; NPOroHoB ” 6aﬂ0K;
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2 1
: _f\x;’_ 5

L
§ %
o o ?/ﬂ/‘ :;.-"///fff
5 ﬁL 0 R
- r &
a
a2
d) )
6 - I'IpI/I MECTHOVI KpaeBon Harpyske Ha yron ANeMeHTa; e - I'Ipl/l MeCTHOl7I Harpy3Ke, I'IpVIJ'IO)KeHHOVI Ha 4acTu ONUHbI N

LNPWHBI 3NeMEeHTa; NPy MECTHOWN KpaeBomn Harpyske,
pacnonoXeHHOW B Npeferniax BbICTyNa CTEHbl UM NPOCTEHKA;

3
A |
|——7" T - -
,{:s 0 | | -
£
' 1)
il
2 AN 1 e
2 S &
N2
u
#*) )
XK - MPU MECTHOW KpaeBoW Harpyske, pacrnofioXXeHHON B U - CEYEHMUI CNOXHON POPMBbI;

npegenax BbICTyNna CTeHbl (NMUNACTPbI);

1 - nnowagb CMATUS; 2 - pacyeTHas nnowagb cMATUS; 3 - MMHMMarbHasi 30Ha apMUPOBaHUS CeETKaMu

PucyHok 7.14 - Cxembl Ans pacyeTa )ene3obeTOHHbIX 3NeMEHTOB Ha MeCTHOe cxaTue

a - NPy HaknoHe GOKOBbIX rpaHen NMpamuabl NpoaaBnMBaHus Nog yriom 45°;

I3
s \7‘\ -
T N A5 \\‘ ik
yd AN
14 =5 __/VJ_
6

6 - To Xe, bonee 45°
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PI/IcyHOK 7.15 - Cxembl gns pacyeTa Xene3obeTOHHbIX 31IEMEHTOB Ha npogasrnnBaHne

7.2.28 PacueT ene300eTOHHbIX 3fIEMEHTOB Ha OTPbIB OT AEMCTBUSA HAarpysku, NpUNoXeHHOW K UX HUXKHEN rpaHu
UnNu B npefenax BbICOTbl UX CeYeHUI (PUCYHOK 7.16), OOMKEH NPOM3BOANTLCS U3 YCIOBMS

i
" 1_;2_5 Ezﬂswﬂsw ,

; (7.69)

roe & - oTpbiBawLlaa cuna;
Ezs - paccToaHMe OT YPOBHS Nepefadn OTpbiBalOLWEN CUMbl HA NIEMEHT A0 LeHTpa TAKEeCTU cevyeHus NpoaosibHON
apmarTypbl;

ER.SWHSW - CyMMa nonepeyHbIxX ycmnvu7|, BOCMNPUHMMAEMbIX XOMyTaMu, yCTaHaBiimBaeMbiM OONOJTHUTENIbHO MO
AnnHe 30Hbl OTpbiBa, i, paBHOVI

@ =2k +b, (7.70)

30ecb & - LUMPpWHA Nowaakv nepefayv oTpbiBatoLLEe CUrbl.

3HaveHns H; n } ycTaHaBnMBalTCA B 3aBMCMMOCTM OT XapakTepa W YCMOBWIA NPUNOXKEHWS OTpbIBaloLLel
Harpysku Ha afIEMeHT (4epe3 KOHCONW, NPUMbIKaoLLMe 3NEMEHTLI U Ap.).

T TTITIN

PucyHok 7.16 - CxemMa g pacyeTa »xene3obeTOHHbIX 3NIEMEHTOB Ha OTPLIB

7.2.29 PacyeT aHkepoB, NpMBapeHHbIX BTaBp K MSIOCKUM 3f1IeMEHTaM CTalbHbIX 3aKnadHbIX AeTanen, Ha agencTene
n3rnbaLMx MOMEHTOB, HOpPMArnbHbIX WM COBWTaKOLWMX CUIT OT CTaTUYECKOW Harpy3ku, pacnosioKeHHbIX B OOHOW
NIOCKOCTN CUMMETPUM C 3aKNnagHon aetanbto (PUCYHOK 7.17), [OMMKEH NPON3BOAMTBLCA MO hopmyre

2
L1V + —Q“g

- , 7.71
Aan 3 (7.71)

rae 4, - cyMmapHas nnowaab nonepeyHoro ceveHns aHKkepoB Hanboree HaNPSHXKEHHOTo PsAaa;

N, - HanBonblLUee pacTarmeaoLiee ycune B OAHOM psidly aHKepoB, onpeaensemoe no hopmyne

N :£+£

un
K4 Han

(7.72)
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() on - COBMraloLLEEe ycUnue, NPUXOASLLEECH Ha OAVUH PAJ aHKEPOB, onpeaensemMoe no gopmyre

0 - 03N,
T L (7.73)

an

Qﬂ?‘!

N, - HanBonbllee CxuUMaloLLLee ycunve B 04HOM psifly aHKEPOB, ornpeaensiemMoe no gopmyne

' MN
Nan ‘?_a. (7.74)
1 1-1
I.-_
A A
| o o
(L | S —= Llo of ¥
M _E—-— o o

PucyHok 7.17 - Cxema ycmnun, enCTBYIOLLMX Ha 3aknagHyto getarnb

B cdopmynax (7.71)-(7.74):

M, N, - cooTBETCTBEHHO W3rMBaloLMii MOMEHT, HOPManbHas W COBWUraloLWas Cunbl, AeiCTBYOLWME Ha

3aknagHylo getanb. MomeHT onpegensietcss OTHOCMTENMbHO OCWM, PAaCMOSIOKEHHOW B MIIOCKOCTU HaPYXHOW rpaHu
NNacTVHbI U MPOXOAALLEN Yepes LIeHTP TSXKECTU BCEX aHKEPOB;

#an- YNCNO PAOOB aHKepOB BAOMb HarnpaBneHus cOBurarpoLlen cunbl; ecnn He obecnednBaeTcst paBHOMepHada

nepefaya casuratowlen cunol {Ha Bce psadbl @aHKepoB, TO MpW onpefernieHnn CaBuraroero ycunus Qfm yyYuThbIBaETCA
He Bonee yeTbipex psiaoB.;

Z - pacCtosaHne mexay Kpal?lHVIMVI pAaA0amMn aHKepoB;

.- KO3 DULMEHT, onpeaensieMblIn Ans aHKEPHbIX CTepXXHel anameTpom 8-25 mm anga 6etoHa knaccos B12,5-B30
no copmyne

475R,

Tt 0,154gm )+/Rs (7.75)

HO NnpuHMMaemsbli He 6onee 0,7 HopMMpyeMol NpoYHOCTK; AN 6eToHa knaccos Bbiwe B30 - kak ans knacca B30;
rae Ay - NNoLaaL aHKePHOTO CTEPXHSA HaMBomnee HaNPSXXEHHOro psaa, cM 2 ;

- KO3 DULIMEHT, NPUHUMAEEMBIA PABHBLIM 14y, £ 2400 (P - cpegHsia NoTHOCTb BeToHa, kr/m 3 );

& - KoadhpuumeHT, onpegensemsi no opmyne

e (7.76)



HO NpUHUMaeMbIn He meHee 0,15;

Nan
roe ®=03 Co npn N, =0 (npwkatue);

N

W= D’EE- npun M, =0 (HeT NpuxaTKsl); €CNIN B aHKepax OTCYTCTBYIOT pacTarvBatoLmne yeunusi, KoschduumneHT

& NpUHUMaeTca pasHbim 1,0.

Mnowanb cevYeHusi aHKepOB OCTallbHbIX PSAOB AOMMKHA MPUMHMMATBLCA PaBHOW Nnowagn CevYeHus aHKepoB
Hanbonee HanpsXXeHHOro psaa.

B dopmynax (7.72) n (7.74) HopmanbHOe ycunue cHMTaeTCs NOMNOXUTENbHBLIM, €CNN HanpaBneHo OT 3aknagHon
aetanu (pucyHok 7.17), N oTpuuaTenbHbIM - €CriM HanpaeneHa K Heil. B criydasx, korga HopmarnbHble yeunus M g, u

M., , a Takke casurawllee ycunue {0 NPY BbIUMCHIEHMN MO dpopmynam (7.71)-(7.73) nonyyaloT oTpuuaTtesbHble
3HaueHus, B dopmynax (7.71)-(7.72) un (7.76) vx npuHMMaloT paBHbIMK Hynwo. Kpome Toro, ecnu Mg, nonydaet

oTpuuaTenbHoe 3HadeHne, To B hopmyne (7.73) npuHumaetca My, = A,

Mpy pacnonoxeHuy 3aknagHoWn AeTanu Ha BepxHel (npu 6eTOHMPOBaHWMM) NMOBEPXHOCTU M3aenus koaddUUMEHT

A.yMeHbluaeTcsi Ha 20%, a 3HauyeHne M, NpUHUMaeTcs paBHLIM HyIHO.

7.2.30 B 3aknagHon getanu c aHkepamu, MpUMBapeHHbIMWM BHaxXNecTKy nog yrnom ot 15° go 30°, HakMoHHble
aHKepbl PaccUUTLIBAKOTCS Ha AeNCTBME capuratoLel cunbl (npy & = A rge 27 - oTpbiBaowas cuna) no coopmyne

Q- 03N,
Aanine = =2 (7.77)

5

rae Jqﬂn,m.: - CyMMapHas nnowagb nonepe4vyHoro ce4eHnsd HakrnoHHbIX aHKepPOB;
N, - oM. 7.2.29.

Mpn 9TOM AOMKHBI YCTaHABNUBATLCA HOPMarbHbIE aHKEPbl, paccumTbiBaeMble no gopmyne (7.71) npy 5 =1,0wn

npu 3HaveHusx oy, pasHbix 0,1 cABUraloLLero ycunus, onpeaensemoro no gopmyne (7.73).

7.2.31 KOHCTpYKLMS CBapHbIX 3aKnagHbIX AeTanen ¢ NpUBapeHHbIMU K HAM 3fieMeHTaMu, NepegaroLLimMm Harpysky
Ha 3aknagHble getanu, JorkHa obecrneymBaTh BKMOYEHUE B paboTy aHKEPHbIX CTEPXHEN B COOTBETCTBMM C NPUHATOM
pacyeTHON cxemoW. BHellHVe anemeHTbl 3aknagHbiX geTaneri U Ux CBapHble COEOMHEHUSI PACCUYUTLIBAIOTCS COrnacHo
CIM 16.13330. MNpu pacyeTe nnactuH U pacoHHOro npokata Ha OTPbIBAOLLYIO CUMY NPUHUMAETCS, YTO OHW LLIAPHUPHO
COEOUHEHBbI C HOpMaribHbIMU aHKEPHbIMU CTEPXXHAMK. KpoMe Toro, TomnwuHa NacTuHbl # pac4eTHON 3aknaaHon getanu,

K KOTOPOW NprBapuBaloTCs BTaBP aHKEpPbI, AOMKHA NPOBEPATHLCS U3 YCIOBUS

R

K

sq " (7.78)

£ 20,254 4

roe & gy, - AMAMETP aHKePHOTO CTEPXHS, TPeByeMbIl No pacyeTy;

ng - pac4yeTHOEe CONpPOTMBIEHME CTaNM Ha cpes, NpuHMMaemoe cornacHo CI1 16.13330.

Mpu NpyMeHeHnn cBapHbIX COeaMHEeHWN, obecneynBaoLwmx OOMbLUYIO 30HY BKIIHOYEHUSA MAacTuHbl B paboTy npu
BbIPbIBAHWUN N3 HEE AHKEPHOIOo CTEPXHS, U COOTBETCTBYHOLLEM OOOCHOBaHUN BO3MOXHA KOPPEKTMPOBKa dopmynbl (7.77)
ONSA TakMxX CBapHbIX COeAMHEHUIA.
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TornuwmHa nnacTUHbI 4OMKHA Takke COOTBETCTBOBATbL TEXHONOMMYECKNM TpeGOBaHI/IFlM Nno cBapke.

7.2.32 PacyeT No NpOYHOCTM MHOFOCIIOMHBIX 3TIEMEHTOB C JKECTKMMMW CBSI3SIMU BbIMOJIHAETCS MO NpuBeaeHHOMY
(ogHOpOOHOMY, T.€. U3 MaTepuana o4HOW NPOYHOCTM) NOMNepPeYHOMY CEYEHUIO.

B pacyeT cnengyet npuHMMmatb niowanb npMBegeHHOro ceYveHuA A,.‘_,dl/l pacyeTHOe CcOonpoTuBIIEHUE CJIloA, K

KOTOPOMY TMpuBOAMTCS ceyveHue. [pu NpUBEAEHUM CeYeHuUst K OAHOMY MaTtepuwarny TOSIWMHY CrOeB MpUHUMAIOT
(haKTU4YEeCKor, a WwupuHa croeB (Mo ANVHE 3feMeHTa) WM3MEHSIeTCA MPOMNOPLMOHANbHO OTHOLIEHWIO pPaCYEeTHbIX
COMPOTVBIIEHMI NPOYHOCTY CroeB Mo chopmyrne

brc’d:b:'(Rrh:'/Rh)’ (7.79)

roe b,

ed - NTPUBEOEHHasA WnpnHa Cros;

b; - dbakTuyeckas wmpwuHa i-ro cros;
R}, - pacyeTHOe conpoTMBRNEHWE NPOYHOCTY CrOSI, K MaTepmarny KOTOpOoro NPpUBOAST CeYeHMe;

R'}; - pacueTHOE conpoTHBIEeHNe NPOYHOCTU NOGOro APYroro i-ro Crosi ANeMeHTa.

PacueT npuBeaeHHOro ceveHust kak BETOHHbIX, TaK K Kene3obeTOHHbLIX 3/IEMEHTOB BbINOMHSAT No opMynam,
npuBegeHHbiM B 7.1 1 7.2.1-7.2.15.

(BBegeH gononHuteneHo, Nam. N 1).

7.2.33 Mpo4HOCTE U3rnbaemblXx TPEXCMOMHbIX U OBYXCIONHbIX 3MIEMEHTOB C TEMNOU30MSAUNOHHBIM U HECYLLMMU
cnosimu (PUCyHOK 7.18) paccunTbiBalOT MO HOPMarbHbIM CEYEHMAM 1 Ha CABUI CI0EB OTHOCUTENbLHO APYr Apyra.

PacueT no nNpoYHOCTM HOPMAaribHbLIX CEYEHWUN TPEXCMOWHbIX U ABYXCIOWHbIX 3IEMEHTOB C XXECTKUMWU CBSA3SAMMU
Mexagy CrnosiMu BbIMOSHSAT NO NpYMBEAEHHOMY MOMNepevyHoMy ceyeHuto B cooTtBeTcTBuM ¢ 7.2.32. pu atom copma
NpMBEAEHHOrO MOMepeYHoro ceveHnss MoxeT BbiTb Kak AByTaBpoBOn (pUcyHok 7.18, a), Tak n TaBpoBow (pucyHok 7.18,
6).

I'IpM 9TOM LWWMNpUHa (TOJ'ILLI,MHa) b BepTMKaﬂbHOVI CTEHKN (Tel'IJ'IOI/ISOJ'IFILI,VIOHHOI'O CIiod 13 J1ierkoro KpynHonopucToro

(nopusoBaHHOro) nerkoro 6eToHa UMW MEHOMONUCTUPONGETOHA) NPMBEOEHHOTO [BYTABPOBOIO cedveHus Oyget
onpeaenaTbes no dopmyne

L‘JJ{' + h' I'.' .
ke X 0% %Y (7.80)

roe bf " fJ'_,r- LUMPUHA HWKHEN 1 BEpPXHEN MOMOK COOTBETCTBEHHO OBYTAaBPOBOIro NMONepeyHoro ceyeHus, ABNSILWNXCS
HECYLLMMW CINOSMU (M3 KOHCTPYKLIMOHHOTO NIErKoro Uim TshKernoro 6eToHa) TPeXCrnonHoro afeMeHTa;

R, - pacyeTHoe cCOMPOTMBMEHME MPOYHOCTM MPU CXKATUU HECYLLEro Crosi U3 KOHCTPYKLUMOHHOTO Ferkoro wmnm
TSHKenoro 6eToHa;

Rlb - pac4eTHoOe conpoTuBieHne NPoO4YHOCTU NPU CXaTUN TENNIOU3ONALUMNOHHOIO CNoA U3 NEerkoro KpynHONopucToro
(FIOpl/I3OBaHHOFO) nerkoro 6eToHa nnu I'IeHOI'IOJ'IVICTVIpOJ'I6eTOHa.

[nst TaBpOBOro ceyeHns BYXCMONHOIO areMeHTa ¢ GOKOBbIMU HECYLLMMW rpaHsiMu (PUCYHOK 7.18, 6)

h:hi"i‘f}'z +b3(Rr.h’/Rh)’ (7.81)

rae byn b, - cpepHue 3HaueHUs WMPVHBI GOKOBBIX HECYLLIMX rpaHe;
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b3- cpeaHee 3Ha4YeHne WNpUHbI TenNTOU30NALUOHHOIO Cros.

(BBepeH gononHutensHo, Nam. N 1).

7.2.34 TpoYHOCTb U3rnbaemblX TPEXCIOMHbIX 3JIEMEHTOB Ha CABUT CITOEB PacCYMTLIBAOT U3 YCIOBUSI

O <0,6R,b' /by, (7.82)

roe th - pac4yeTHoe conpoTtuBiieHne nNpo4YHOCTU OGeToHa crnos Ha pacTaxXeHune.

MPOYHOCTb MO HAKMOHHBLIM CEYEHWUAM Ha CABWUI CMOEB M3rMbaemMblx 311EMEHTOB C HOKOBLIMU HECYLLMMMW TPaHsSMM
(pncyHok 7.18, 6) paccunTbiBaoT No opmyrne

O < 0.8R,,bh,, (7.83)

rae b=b, + b, - cymmapHas LumpnHa GOKOBbIX rpaHeii.

b;
Foft 3 < ol ol ol ol ¢ - -.l:;l-
‘F % 1! n * B ¥ ’ L * ¥ E
L
by
bg
o=
£
b
&
AS‘
a

a - NnuTa NepekpbITUS TPEXCNonHas;
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6 - NnNuTa NepekpbITUsi ¢ 6OKOBLIMU HECYLLMMU FPaHSMM

PucyHok 7.18 - CxeMbl MONepeYHbIX CeHYEHUI TPEXCITONHOTO (a) U ABYXCMONHOrOo (6) arnemeHToB
Mpn HeBbinonHeHWn ycnosus (7.83) B GOKOBLIX HECYLUMX FpaHsX MpegycMaTpuBaeTcsl rnorepevHas apmaTtypa
(XOMyTbl), 1 NPOYHOCTb MO HaKMOHHbIM CeveHUsIM BOKOBbLIX rpaHel paccHUTLIBAOT Kak Ans TaBpoOBOro anemeHta 6e3
yyeTa TennonsonsLMoHHOro Crosi.

[ns ABYXCMOWHbIX 3NIEMEHTOB, apMMPOBaHHbLIX CTEPXHEBOW apMaTypow, AOoMmKkHa BbiTb OCyLlecTBeHa npoBepka
MPOYHOCTU MO HAKMOHHbIM CeYeHMsM OT CABUra Hecylwero crnos nnoTtHoro ©6eToHa OTHOCUMTENbHO Crios
Tennom3onsaumMoHHoro 6eToHa 13 ycrnosus

N, Sa,bRy,, (7.84)

roe N'\-y- casurawuiee ycunume, BocnpnHmMmaemMmoe HeCyunm crioem [J,BYXCHOVIHOFO ANIEMEHTa;

b - WKMpWHa NnoLwaamn ConpsiXeHus AByX crioeB 6eToHa B ceYeHun arieMeHTa, B KOTOPOM ONpeaensioT NpoYHOCTb
Ha cOBwr;

Rm- pac4yeTHOEe conpoTuBrieHne Tenyion3onALmMOHHOro OeToHa Ha pacTdaxeHue, nppuHUMaemoe B 3aBUCUMOCTU OT

€ero Kracca o npo4HOCTV Ha cxaTue, Ho He Gonee 0,15 MMa (1,5 krc/cm 2);

a, - paccTosiHue OT OCU Omnopbl A0 MEPBON KOCOW TPeLiMHbl (4O Hauboriee OMacHOr0 HaKMOHHOTO CeYeHus),
onpenensieMoe no copmyre

a, = M'p, 10, (7.85)

30echb Mp;- MOMEHT MNOSIBNEHUS TPELLUMH, onpedensiemblii ¢ y4eTOM CXKaToll U pacTAHYTOW apMaTypbl AN ONOPHOro
ceyeHus:;
() - pacuetHasi nonepeuHasi cuna, oripefensieMasi B CEYEeHWW Ha PacCTOsiHWKM s OT onopbl. [onyckaercs
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NPUHMMATb MakCnMalibHOE 3Ha4YeHne BeriM4nHbl Q, COOTBETCTBYIOLL,EE ONOPHOMY CEYEHMIO.
3HaueHune npegenbHoro casurawowiero ycunuma no 6eTOHy B CJ10€ 3rieMeHTa onpenendeTcd no cbopmyne

J'V_\]-'.nh =0.3R;, 4y, (7.86)

roe A - paboyas nnolanb nonepeyHoro ceveHnsi GETOHa B Croe anemMeHTa.
(BBemeH gononHutensHo, Mam. N 1).

7.2.35 PacyeT MHOroCrnoVHbIX OrpakgarLmx KOHCTPYKUMA Kn3 nerkobeToHHbIX GNMoKoB HecbeMHOW onanybku
(pucyHkn 7.19 n 7.20) Ha gencTBme NPOOONBHOIO CXMMarLWero yeunusa (¢ 6eTOHHbIM UK Xene3obeToHHbIM SApOoM)
BbIMOMHAOT MO NPUBEAEHHOMY MONEpPeYHOMY CeYEeHUIO (PUCYHOK 7.21).

S & &=

PucyHok 7.19 - Mpumepbl 611okoB onanybku 13 nerknx 6eToHoB 6e3 MHTErpMpoBaHHOM AONONTHUTENBHOM TENNON30NSALUNN

PucyHok 7.20 - MNMpumepbl 6110koB onanybku u3 nerknx 6eToHOB C UHTErPUPOBaHHOW AOMNOMHUTENBHOW TENNON30NALMEN
(TepmoBknagbIammn)

MpuseaeHHyto wupuHy b,.; =b', . (pucyHOK 7.21) KpailHUX CrioeB NerkobeToHHbIX GroKOB onanybku U3 Nerkoro
6eToHa € nx PakTUYECKOW TOMLMHON, a Takke MPUBEAEHHYIO LUMPUHY MOMepeyHbiX CTEHOK U amadparm (nepemblyek)
b,..q 3TON onany6ku onpeaenstoT no gopmyne (7.79).

Mpu aTOM B aHHOM PopMyre NPUHMMAIOT crneayowme 0603HaYeHns:

- b; = b - wvpuHa dparmeHTa orpaxgatoLlen KOHCTPYKLMK, B Npeaesiax KoToporo BLIMOSHAKT pacyeT, niu obuas

LWMPKMHa (TOMILMHA) BCEX NOMEPEYHbIX CTEHOK U aviadparm - & = 308 + 37 by, * B npepenax atoro dparmeHTa;

* ®dopMyrna cooTBETCTBYET opurnHany. - NMpumeyaHue nsrotoButensi 6asbl 4aHHbIX.

- R’;}‘; - pac4yeTHOe conpoTuUBIEHNE NPU CXaTun Nerkoro ©eToHa HeCcbeMHOM onany6|<v|;
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- R, - pacueTHOE conpoTuBneHue npu cxatun 6eToHHOro siapa (U3 Tsxkenoro 6eToHa).

WnpuHy cpegHero cnosi n3 6eTOHHOro fapa NPUHMMAKT (PakTUYEeCKOM 3a BbIMETOM MONepevHbIX Anadparm
nerko6eToHHbIX 6rokos onanybkn b* = b — (. be; + 2. b,ap ) B Npeaenax pparveHTa orpaxaatoLLei KOHCTPYKLMN.

-y bt

b*

PucyHok 7.21 - NpuBegeHHOe nonepeyHoe ceveHne orpaxaatoLmx KOHCTPYKLMIA
[anee pacyeT npuMBEOEHHOrO CeYeHnss U3 nerkobeToHHbIX 6NOKOB HecbeMHOW onanybkm ¢ 6eTOHHbIM
(kene306eTOHHbIM) AOPOM BbIMOSHAT Kak BHELEHTPEHHO CXaTblX OETOHHbLIX WK Xene3ob0eTOHHbIX 3NIEMEHTOB MO
cdopmynam, npuBeaeHHbIM B 7.1.1-7.1.7 n 7.2.8-7.2.11.

(BBegeH gononHuteneHo, Nam. N 1).

7.2.36 CxaTble anemeHTbl orpaxxaaroLlent KOHCTPYKLUN NPSMOYroNbHOro cedeHnst n3 nycrorensix (6e3 6eToHHoro
agpa) nerkobeToHHbIX BrOKoB € TepMoBKnagbiwamu (pucyHok 7.20) gonyckaeTcsl paccyvTbiBaTb Ha BepTUKamnbHble

Harpysku (npu BennunHe akcueHTpucuteta 0 < ¢y < 0,44 ) ns ycnosus

N <0,750K Ry Ay, (7.87)

roe 4 - nnowagdb nonepevyHoro cevyeHunst OOHOCITONHOIO 3f1EMEHTAa;
Y- KOS(*)(*)I/ILI,I/IeHT, y‘-WITbIBaI'OLLI,Mﬂ BnnaHUE 3KCUeHTpucuTeTa epun I'IpVIHMMaeMbIVI paBHbIM

230
h

(P - KOIPDULNEHT, YUMTBLIBAKLINA BNUSHUE TUOKOCTU U OMUTENbHOrO AEWCTBUS Harpy3ku, MPUHUMAEMbIN Mo
Tabnuue 7.5;

Yy =1- (7.88)

Tabnuua 7.5 - 3HauveHus koadpdmLumeHTa P B 3aBUCMMOCTM OT COOTHOLUEHMWS YCUIUIA N,u /' N v rubkoct r’[} /h

Nz I N Koacbcpuument @ npn 1y /A
4 6 8 10 12 14 15
0 1 1 0,9 0,83 0,76 0,7 0,66
0,5 0,95 0,85 0,77 0,7 0,63 0,57 0,55
1,0 0,8 0,72 0,63 0,55 0,47 0,38 0,35
MpumevaHus
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1 Mpyn NpomesxyTouHbix 3Haueruax o/ fin N ./ N koadpcbuumenTsl (P onpenensioTes no MHTEpnonsiLmi.

2 B HacTosweln Tabnuue npuMeHeHbl crieaytolime 0603HaYeHs:
Nﬂﬂ - NpoJoSibHas CxUMaroLas cuna oT AenUCTBUSI MOCTOSIHHBIX U ANIUTENbHbIX Harpy3ok;

NN - npogonbHas cuna ot AeNCTBUSA BCEX Harpy3okK (MOCTOSHHbIX, ANINTENbHBIX U KpaTKOBPEMEHHbIX).

Km - KOS(bq)I/ILI,I/IeHT, yLIVITbIBaI'OLIJ,I/II7I BIMMAHNE MOHTaXHbIX KOHTAKTHbIX WBOB Ha CHWXEeHWe pacyeTHOro

conpoTuBnexus Ry u onpegensiembiii no hopmyne

K, =K,|1-—2_|<08

/i) 3
0,25+ L4 ’ (7.89)
Bt

3aecCb K.;- KOSd)d)I/IU,VIeHT, y‘-WITbIBalOUJ,Mﬁ BIMAHNE MOHTaXa B 3UMHUX YCIIOBUAX Ha HeCYyLlyro CnocobHOCTb

OrpaXKaatoLlen KOHCTPYKLMM B II0BOM BO3pacTe; NpU MOHTaxe CTeH B 3UMHMX ycriosusix K, =0,8, B NeTHUX ycrnoBusix
K,=1;
B'M B - knacc nerkoro 6eToHa n pactTBopa COOTBETCTBEHHO MO MPOYHOCTY Ha CxaTme.

(BBegeH gononHutensHo, Mam. N 1).
8 PacueT 351ieMeHTOB eNne306eTOHHbIX KOHCTPYKLUM Mo npeAeribHbIM COCTOAHUAM BTOPOM rpynnbl

8.1 Pacuet xxene306eTOHHbLIX 3/IEMEHTOB MO 06pPa3oBaHUIO TPELLMH
8.1.1 Xene3obeTOHHbIE 3MEeMeHTbl paccynTbiBalOTCA MO 06pa3oBaHMI0 TPELMH HOpPMaribHbIX U HaKMOHHbIX K
NPOAOSBLHON OCK dNeMeHTa.
8.1.2 Ycunusa, BocnpvHMMaemble HOpMarbHbIMU K MPOAOSIBHON OCU CeYeHusiMM npu obpasoBaHnn TpeLwmH Ans
n3rnbaemblX, PaCTAHYTbIX U BHELLEHTPEHHO CXaTbIX Xere300eTOHHbLIX 3MEMEHTOB ONPEAENAOTCS UCXOAA M3 CrieayoLnx
NONOXEHWI:

- Ceé4eHuna nocne ,u,ecbopmau,mm OCTaloTCA NITOCKNMU,
- Hanbonbluee OTHOCUTENbHOE yanmHeHune KpaVIHeFO PaCTAHYTOro BOJIOKHa OeToHa paBHO ERbf,sgr 'IlIE,E] ;

- HanpsbkeHWst B GETOHe CXaToW 30Hbl (MPWU HanmMuuM) OMNPEefEensitoTCA C YYETOM YNPYrUX WM Heynpyrux
AecbopMaumin 6eToHa, NpyU 3TOM Hanmuuue Heynpyrux AedopmaLlnii yYUTbIBAETCH YMEHbLUEHWEM SPOBOr0 PaccTosHUS
#(8.1.4);

- HanpshxeHus B 6eToHe pacTsAHYTOW 30HbI pacnpeaeneHbl PaBHOMEPHO U PaBHbl 3HAYEHNIO R,l_’-;f’sgr ;

- HanpshkeHUss B apMaType paBHbl anreGpanyeckon CyMMe HanpshKeHWid, COOTBETCTBYIOLIMX NpUpaLLEeHUio
AecbopMaumin okpyxatoLlero 6eToHa, 1 HanpsHKeHWIA, Bbi3BaHHbIX YCaAKoM 1 MNoN3y4ecTbio 6eToHa.

8.1.3 PacyeT anemMeHTOB Npu LeHTpanbHOM pacTsXeHun cunon  Af AosmKeH Npon3BOANTLCA N3 YCNoBUA

NENG?‘C1 (8.1)
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roe NG?‘C - ycunue, sBoCnpnHuMmaemoe ce4eHmem, HopmaribHbIM K npOﬂ,OﬂbHOlz OCK 3nemMeHTa, npu O6pa3OBaHM|/| TpeLinH
1 onpegensiemoe no dopmyne
Moy = Rbf,ser (A+2cd; ), (8.2)

E

roe GL:E_S.
b
8.1.4 PacyeT u3rMGaeMblX BHELIEHTPEHHO CXaTblX, a Takke BHELEHTPEHHO pacTAHYTbIX 3IEMEHTOB Mo
06pasoBaHmWio TPELUH NPOU3BOAMTCA U3 YCIOBUSA

M, =M., , (8.3)

=

roe M:,. - MOMEHT BHELUHNX CUJl, pacrnoJioXeHHbIX MO OAHY CTOPOHY OT paccmaTtpuBaemMoro ce4eHnsd, OTHOCUTEJ1IbHO OCH,

napannensHon HyreBOM MVHUKM M NpoXoAswen Yepes sOpoBYH0 TOuKy, Hambonee yganeHHyl OT pacTAHYTOW 30HHI,
TpewwnHoobpasoBaHne KOTOPOW NPOBEpPSIETCS;

M .p: - MOMEHT, BOCMpPUHUMAaEMbII CeYEHMEM, HOPMarbHbIM K MPOAONbHOM OCK 3anemeHTa, npu obpasoBaHum
TPELLMH 1 onpeaensembii no opmyne

My, = Rbf,ser lT’i'?f.al * Mrp ) (8.4)

30echb M"P - MOMEHT yCUnusi = OTHOCUTENbBHO TOM Xe ocu, 4To v npu onpegenennn M, ; 3Hak MomeHTa onpegensieTcs

HanpasneHneM BpalleHus ("nntc" - korga HanpasBrneHns BpaLleHUs MOMEHTOB M"P n M. NnpoTMBONOMOXHbLI; "MUHYC" -

Korga HanpasrieHWsi CoBnagaoT).
Ycunue [F paccmaTpyBaloT KakK BHELLHIOW pacTAarmBaroLLyo cuny, onpegensemyio no gpopmyne (9.8), npuHmumas

HanpskeHus &, U ©; B HeHanparaeMomn apmaType YUCIIeHHO paBHbIMU 3HA4YEHUAM NoTepb OT ycadkn 6eToHa No NyHKTY
8 Tabnumupl 9.1 (kak Ans apMmaTypbl, HaTArMBaeMon Ha ynopbl).

3Hayenne M, onpegensietcs no dpopmyne

Ansa n3rnbaemMblix anemMeHToB (pucyHok 8.1, a)

M, =M; (8.5)

ANsi BHELLEHTPEHHO CXKaTbIX 3aN1eMeHTOB (pUcyHok 8.1, 6)

M, = Neg —7); (8.6)

AN BHELEHTPEHHO PacTAHYTbIX 3feMeHTOB (pUCyHOK 8.1, B)

M, = Nieg +7). (8.7)

BnaueHus M, onpepensiotes:

npu pacyete No o6pasoBaHUI0 TPELLMH B 30HE CEYEHUS, PACTAHYTOW OT AEWCTBUS BHELLUHUX Harpy3oK, HO CXaTon
OT OeNCTBUS yeunusa npeasapuTenbHoro obxarms (pucyHok 8.2), no dopmyrne

M"P = PI:EOP +r); (8.8)
npy pacyeTe Mo o6pasoBaHUIO TPELLUMH B 30HE CEYEHWs, PaCTAHYTOW OT AEWCTBUSA YCUMUA NPeaBapuTerisHOro

obxatus (pucyHok 8.2), no chopmyne

M"P = PI:EOP -r). (8.9)
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a-npum narnoe; 6 - npn BHELUEHTPEHHOM CXaTun,; 6 - Npu BHELUEHTPEHHOM PaCTAXEeHUN; 1- AOpoBad TOYKa, 2- LEHTP
TAXEeCTU npnBeaeHHOro cevyeHus

PucyHok 8.1 - CxeMbl ycunui v anopbl HAaNpshKeHW B NONepeYHOM CeYEeHUN SNeMeHTa Npu pacyeTe ero no
06pa3oBaHuMio TPELLUWH, HOPMarbHbIX K MPOAONbLHOM OCK 3NIEMEHTA, B 30HE CEYEHUs], PAaCTAHYTOW OT AeNCTBUSI BHELLHUX

Harpysok
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L#? 1T
-
<4 :
\a.

1 - aapoBasi TOUKa; 2 - LEHTP TSXKECTU NPUBEAEHHOIO CeYeHUs

PucyHok 8.2 - Cxema ycunum n anopa HanpskeHu B NonepeyHoM CeYeHMn ariemMeHTa npy pacyeTe ero no
06pa3oBaHuWIo TPELUMH, HOPManbHbIX K MPOSONIbHOW OCK 3fIEMEHTa, B 30HE CEYEHUs], PaCTSHYTOW OT OEeNCTBUSA yCunms
npeaBapuUTENbHOro 0GXxaTus

B dpopmynax (8.6)-(8.9):
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7 - PacCTOsiHME OT LIeHTpa TAKECTM MpUBEOEHHOr0 CeyYeHWss [0 AAPOBOM TOYKM, Haubornee ymarneHHOM ot
pacTAHYTOM 30HbI, TPELMHOOBPa3oBaHNe KOTOPOM NPOBEPSIETCS.

3HayeHne r onpependaeTcd Aand 3JIeMeHTOB:

BHELEHTPEHHO pacCTAHYTbIX, eCli BbINOJTHAETCA yCcroBue

N=F, (8.10)
no cpopmyne
, = q:lw;ed
- ; 8.11
‘qrsd ( )
BHELEHTPEHHO pacTsHYTbIX Mo hopmyre
F= Wl
A+ 20 A, + A (8.12)
narnbaembix no opmyne
W;ed
N . 8.13
Ared ( )
B cdopmynax (8.11) n (8.12):
Ch
p=16-
bser (8.14)

HO NpuMHUMaeTcst He meHee 0,7 1 He bonee 1,0;
rae Ty - MakcMmanbHOe HanpskeHne B CxaToM OeToHe OT BHELWHEeW Harpy3ku W ycunus npeaBapuTeribHOro
HanpsXeHUs, BblYNCNAEMOE KakK A4S YNpyroro Tena no npMBeAeHHOMY CEYEHMUIO;

ng - onpegendetcs no 8.1.5;

E.S
o = —— .
EEJ - OTHOLUEeHMe COOTBETCTBYHLMX MoayNnen ynpyroctm apmartypbl E.S n 6eToHa EE, .
8.1.5 MomeHT conpoTueieHna npuBeaeHHOro cevyeHmna ongd Kpa|7|Hero PaCTAHYTOro BOJIOKHa (C y4eToOM Heynpyrmx
/J,eq)opmau,vuh pacTdaHyTOro 6eTOHa) Wpf onpenendaeTca B npeanosyioXXeHn oTCyTCTBUA I'IpO,EI,OJ'IbHOI;I cunbl A n ycunumsa
npenBapuTesibHOro obxaTus Fno (bopmyne

ol +aed o+,
_ 2lip oy SD}+SE:EI

Wt P (8.15)
MNMonoxeHwne HyneBon JIMHNK onpeaendeTcda U3 ycrnosuda
: : (o — x) Ay
App + 5 — e g = (8.16)

8.1.6 B KOHCTPYKLUSIX, apMUPOBaAHHbIX NPeaBapuTENIbHO HAMPSHKEHHBIMU reMeHTaMu (Hanpumep, 6pyckamu), npu
onpeneneHnn yCcunuii, BOCMPUHUMAEMbIX CEYEHUSIMM Npu oOpa3oBaHUM TpewuH B NpeaBapuTeNlbHO HanpshKeHHbIX
anemeHTax, Mnnowaab CeYeHUsi pacTsHyTON 30Hbl GeToHa, He noAaBepraemasi npefBapuTENbHOMY HaMpPSKEHUIO, B
pacyeTe He y4uTbIBaeTCs.

8.1.7 Tpwn npoBepke BO3MOXHOCTM UCHEPMNAHUSA HECYLLEN CMOCOBHOCTM OQHOBPEMEHHO C 06pa3oBaHMEM TPELUMH
(5.8) ycunue, BocnpuHumaemoe ceyeHuem npu obpasoBaHuM TpeLLuH, onpedensietca no dopmynam (8.2) n (8.4) ¢

3aMeHON 3Ha4YeHns Rbf,sgr Ha 1,2 R,I_'-Jf,_ggr npu koaddunumneHTe Tsp .
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8.1.8 PacueT no o6pa3oBaHWi0 TPELLMH, HAKMOHHBLIX K NPOAONLHOM OCU 3remMeHTa, OOMMKEH NPou3BOAUTLCS Mpu
ycrnosuu

Ot = TEJ4REJE,.SQJ‘ ) (8.17)

rae ¥4 - KO3 duumeHT ycnosuin pabotel 6eToHa (cM. Tabnuuy B.1), onpegensemsivi no dopmyne
Yia = 1- Cme "rREJ,.ser
" 02veB (8.18)

HO He b6onee 1,0;
30ecCb - KO3(PMPULMNEHT, NPpUHUMaeMbIn pasHbiM 0,02;
E - knacc 6eToHa no Nnpo4YHOCTK Ha cxaTue, Mla.

3HayeHue ¥E cnegyeT npyHMMaTth He meHee 0,3.

3Ha4eHns rmaBHbIX pacTdarnearolnX U rmaBHbIX CXUMaOLWKNX Hal'lpﬂ)KeHI/II7I B 6eToHe onpenenarnT no q)opmyne

2
Gx+G}, + GX—G}, +’I:2
2 2 v, (8.19)

O mtfma) =

rae T, - HOpmarbHOe HanpsxeHve B OeTOHe Ha nnowagke, NeprneHAVKYNsipHOM K NPOAONbHOM OCKM 3dnemeHTa, oT
BHELLIHEW Harpys3ku 1 ycunus npeaBapuTernbHOro obxartus;

Ty - HopmanbHoe HanpsixeHve B 6eToHe Ha nrnoliaake, napannensHoi NPOAONbHON OCK 3NIEMEHTA, OT MECTHOTO
OEenCTBUSA ONOPHBIX peakunin, cocpefoTOYEHHbIX CUM U pacrnpeaerneHHon HarpysKku,;

Ty - KacatenbHoe HanpsbkeHue B 6eToHe OT BHEWHeW Harpysku U ycwunus obxartus BChencTsue
npeaBapuUTENbHOIO HANPSHKEHUS OTOTHYThIX CTEPXKHEN.

Hanpsokenust Ty, Sy 1n Ty ONpenensoTcs kak Ans ynpyroro Tena, 3a UCKITIOYEHNEM KacaTemnbHbIX HanpshkeHni
OT AENCTBUS KPYTALLEr0 MOMEHTA, onpeaensemMblx No hopmMyrnam Ans nnacTUYecKkoro COCTOSHUS SNeMeHTa.

3HayeHus HanpspkeHnn T, n ©y noacTaensatoT B popmyny (8.19) co sHakom "niitoc”, ecnv oHW pactsrvsaioLme, n
CO 3HaKoM "MUHYC", ecnu cxumarowme. HanpsxkeHve . B popmyne (8.18) npyHumaeTcs no abConOTHOMY 3Ha4YEHUIO.

8.1.9 Pacyet no obpa3oBaHuIo TpeLiMH M3rMbaeMbiX TPEXCIOWHbBIX U [ABYXCMOWMHbIX 3MIEMEHTOB BbIMOSHSOT MO
npuBeAeHHbIM OBYTABPOBLIM U TABPOBbIM NOMNEPEYHbIM CEYEHMSM (PUCYHOK 7.18).

Mpn STOM WKMPUHY (TOMLWMHY) b BepTUKarbHOW CTEHKU (CpedHero Tenrous3onsAuMOHHOro Cros U3 nNerkoro
KpynHonopucToro (Mopu3oBaHHOrO) nerkoro 6eToHa) NpuBegeHHOro ABYTaBPOBOrO MOMEPEYHOro CeYeHust onpeaensioT
no copmyne

bptd'y
b'—'f( w/Ep) . (8.20)

WwnpuHa (TonwmHa) b BepTUKanbHON CTEHKN TaBPOBOrO CeYeHUs ABYXCINOMHOMO 3fieMeHTa ¢ OOKOBBIMU HECYLLUMM
rpaHamu (pucyHok 7.18, 6) byget paBHa

b:bl +b2 +b3(Erh/Eh). (8.21)
B cdopmynax (8.20) n (8.21):

Eh' MoAyIb ynpyroctn HecyLlero cnosa U3 KOHCTPYKUMOHHOIO NEerkoro nnun Tqaxenoro 6eToHOB;
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Erb- MoAynb ynpyroctun Tenrnion3onAuMOHHOIo cpeaHero crod U3 KpynHONopucToro (I'IOpI/ISOBaHHOFO) nerkoro

OeToHa.

Pacuyet no 06pa3OBaHVII'O TPpELWnH B obwem Clriy4ae BbINOJIHAKT U3 yCIioBUsA

M< R.’)r,serwpi ) (8.22)

roe Wp; - YMNpYronnacTU4eCKUin MOMEHT COMPOTUBIEHUS [OBYTABPOBOrO M TaBPOBOIO MPMBEAEHHbBIX MOMEepeYHbIX
ceyeHun, onpegensemMbli no popmyne

W, =(0,292+ 0,075y, +0,757,)bh* . (8.23)

WNcnonb3oBaHHble B hopmyne (8.23) KoaddULMEHTLI Y1 7Y, ONPeaensioT no cneayowym 3aBucMMOCTAM:

' ~b)h (b ~b)hy

n Y2~

=3
" bh bh

(8.24)

roe hf - WwunpuHa HWKHEN MOSIKK AOBYTaBpOBOIro nonepe4vyHoro ce4yeHund, Aasndlouerocd Hecywum Cloem (VI3
KOHCTPYKUMOHHOIO JTIErKOro nin TaXxenoro 6eTOHa) TpeXCJ'IOVIHOFO ANIeMeHTa;

blf— LnprHa BEPXHUX MNOJIOK ABYTABPOBOIro 1 TaBpOBOIo nonepeyHbix CeYeHni, ABNAILNXCA HeCyLwnMun crnoamm
(I/I3 KOHCTPYKLUMOHHOIO J1erkoro Umnmn TAa>xenoro 6eTOHa) TpeXCHOVIHOFO n ,EI,BYXCJ'IOVIHOI’O ANIEMEHTOB;

hf - TONLWMHA HKHERN NOSIKK (Hecyu.l,ero CJ'IOFI) ABYTaBpOBOIro nonepe4yHoro ce4eHu4;

h'f - TOMLLMHA BEPXHEN MOJKUN (HECYLLErO Crnosi) ABYTaBPOBOrO U TABPOBOr0 MNOMEPEYHbIX CEHEHWIA;
b - TONWMHA BEPTUKANBHOW CTEHKM ABYTABPOBOr0 U TaBPOBOr0O NPUBEAEHHbIX NONEPEYHbIX CEYEHMWN.

(BBegeH gononHutensHo, Nam. N 1).

8.1.10 PacyeTt no o6pa3oBaHnio TpeLLMH N3rnbaemblX TPEXCIOMHBLIX 3NIEMEHTOB CO CPEAHMM TEMMOMU30MALMOHHBIM
CNOEeM U3 MeHOMONIMCTUPONOETOHA, XECTKO CBSA3aHHBIM C KPaMHUMU HECYLLMMMW CrOSIMU, BbIMOSHSAT B COOTBETCTBUN C
npunoxexHnem B.

(BBegeH gononHutensHo, Mam. N 1).

8.1.11 Pacuet no obpa3oBaHUio TPELUUH INEMEHTOB MPAMOYrONbHOrO CeYeHust C pacnpeaeneHHbIM No KOHTYpy
apmMupoBaH/UeM Npu KOCOM n3rnbe AonyckaeTcst BbINOMHATL B COOTBETCTBUM C NPpUoxeHuem .

(BBeneH gononHutensHo, Nam. N 1).
8.2 PacuyeT xene306eTOHHbIX 3JIEMEHTOB MO PacKpPbITUIO TPELUH
PacueT xene3006eTOoHHbIX 3IEMEHTOB MO PaCKPbITUIO TPELLUUH BbiNonHseTcs B cooTBeTcTBMM ¢ CI1 63.13330.

8.2.1 PacyerT xene3obeTOHHbIX 3NIEMEHTOB MO PACKPbITUIO TPELUMH BbINOMHSAIT B cooTBeTcTBMM ¢ CI1 63.13330.

Mpwu aTom koadpduumeHT /¢, onpedensembiii no dopmyne (8.138) CI 63.13330.2018, npu BLIMUCAEHUN LLMPUHBI

pacKpbITUS HopMarnbHbIX TpewuH no dopmyne (8.128) CIM 63.13330.2018 crnepyeT yBenuumBaTtb Ans u3rnbaembix
3MNEeMeHTOB 13 Nerkoro 6eToHa Ha NMMTOMAHON NEM3€e CO CTEKNonnacTukoson apmatypon Ha 10%.

(BBeneH gononHutensHo, Nam. N 1).

8.2.2 lUunpuHy packpbiTUS TPELMH TPEXCMOMHbIX U ABYXCMOWHbIX 3NEMEHTOB, HOPMarbHbIX K NPOAOSNBLHOM OCH
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anemeHTa d,,,., MM, fornyckaeTcs onpeaensiTb nNo dopmyne

o,
Aere = Kaln?;cr'(’ , (8.25)

§

roe G, - HanpsbkeHune B apmaTtype, onpenensdemMoe B MpennosyioKeHun, YTo BbiCOTa CXKaToOW 30HbI paBHa TOJWNHE
BEpXHero criod

M

. H ;1

21
A,\' (_,"]0 - T) ; (8.26)

., - paccTosiHue Mexay TpewmuHamu, npuHuMaemoe no Tabnuue 8.1;

Tabnuua 8.1
h's, cm loeommpn L=A, /Ay, %
0,15 0,2 0,25 0,3 0,35 n BblWwe
2,5 30 25 22 20 17
3 25 20 18 16 14
4 20 16 15 14 13
MpuMeyaHue - [N NpoMeXyTOUHbIX 3HaYEHMI h'f N LL3HayeHve fm NPUHUMALOT MO UHTEPMONALMMN.

Ap, - nonHas nnowaab NONepeyHoro CeYEHNs ANeMeHTa;

K - kKoachdmumeHT, 3aBucALLmin OT krnacca 6eToHa HUXKHEro Cnos, MPMHUMaEMBIN:

- ons 6eToHa knacca B15 1;
- Ans 6etoHa knacca B20 0,85;
- Ansa 6eToHa knacca B25 0,7;

T - KO9PDULMEHT, 3aBUCALLMIA OT BUAa NPOLAONbHON pacTAHYTOM apMaTyphbl, paBHbIN:
- ONs cTepXxHen nepuoaunydeckoro npoduna 1=0,7;

- ONS cBapHbIX KapkacoB M ceTok M =1,25;

- KOSd)d)VILI,VIeHT, yLII/ITbIBaPOLLl,I/Iﬁ AnuTenbHoe aencTeune Harpysku, OﬂpeﬂeﬂﬂeMbIVI 13 BbIpaxxeHnsa

an

C(lzl"i' M

(8.27)
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rae M ;- MOMEHT OT ANUTENbHO AENCTBYIOLLEN YaCTU Harpy3Ku;
M - OBLLUMIA MOMEHT OT KPaTKOBPEMEHHOMN U ANUTENBbHON Harpysku.

(BBeneH gononHutensHo, Nam. N 1).

8.3 PacueTt 3neMeHTOB Xerne306eTOHHbIX KOHCTPYKUUM no gedopmMauusam
PacueT anemeHTOB Xene3o0beTOHHbIX KOHCTPYKUMWA no Aedopmaumsam BbinonHsetTca B cootBetctBum ¢ CIl
63.13330.

8.3.1 PacueT aneMeHTOB >xene306eTOHHbIX KOHCTPYKLMI no gedopmaunsam BbiNnonHAT B cootBeTctBumn ¢ Cll
63.13330.

KoadbdpuumeHt ., onpegensembii no copmyne (8.138) CI 63.13330.2018, npu BblMUCNEHUN NPUBELEHHOTO

mMoayns gedpopmauunin pactaHyTon apmatypbl no dopmyne (8.159) CIM 63.13330.2018 cnegyet yBenuumsaTb ANS
n3rnbaemMbix arIEMEHTOB U3 Nerkoro 6eToHa Ha NMTONAHOW NeM3e CO CTeknonnacTukoBon apmatypou Ha 10%.

(BBegeH gononHuteneHo, Nam. N 1).

8.3.2 lNpu pacyeTe MHOrOCIOWHBLIX 3NIEMEHTOB Mo AedopMaumsam (Nporndam) WpKHY TennonsonauUoHHbIX Croes
b, .y MPUBEAEHHOTO NOMNEPEYHOr0 CEeYEHUs! NMPUHUMAKT MPOMNOPLMOHANbHO OTHOLIEHWIO MOZYMEN YNpyrocTu CroeB no

dopmyne

brc.-u‘ = b;’ i (Erb."/Eb) ) (8.28)

roe E)- Mogynb ynpyroctu HecyLero crnosi M3 KOHCTPYKLMOHHOTO NErkoro Uniu Tshkenoro 6eTOHOB;

E'};- Mmozynb ynpyroctu TenmnousonsiLMoHHOro /-ro Crosi U3 KpYNnHOMOPUCTOro (MOPU30BaHHOMO) Nerkoro GeToHa,
neHononuctTuponbeToHa v ap.

(BBegeH gononHutensHo, Mam. N 1).

8.3.3 Pacuetr no pedopmauusm (KeCTKOCTWU) SMNEeMEHTOB MPSIMOYrOfNibHOrO CeYeHUs C pacrnpeferneHHbIM Mo
KOHTYPY apMMpOBaHUEM MpPU KOCOM M3rnde JonycKaeTcs BbIMOMHATbL B COOTBETCTBMU C NpuUrioxeHvem [.

(BBegeH gononHutensHo, Nam. N 1).
9 MNpeaBapuTeNbHO HaNpsHKeHHbIE Xene300eTOHHbIE KOHCTPYKLMU

9.1 NMpeaBapuTesnibHOE HanpsXKeHue apMaTtypbl
9.1.1 lNpeaBapuTenbHble HanpsbkeHWs apmatypbl gy NpuHuMaroT He Gonee 0,9 Rs,n ONa ropsiyekaTtaHon u

TEPMOMEXaHNYECKN YNPOYHEHHOW apmaTtypbl n He ©onee 0,8 Rs,n ans xonogHoaedopMMpPOBaHHOM apMaTypbl U
apmMaTypHbIX KaHaTOB.

9.1.2 TlpenBapuTenbHble HanpskeHus Ty 1 Csp B HanpsiraemMon npoJonbHOM apmatype 5 n 5' cnepyet

Ha3Ha4aTb C y4eTOM OO0NYyCTUMbIX OTKMOHEHUN 3HaYeHNs npeaBapuUTenbHOro HanpsXeHna £ Takum 06pa30M, 4YTOObI
ana CTep)KHeBOIZ n I'IpOBOJ'IO‘-IHOIZ apMaTypbl BbINOJTHAJINCb YCIIOBUA

Gop+ P2 Ry Ogp— 2 20.3R 5. (9.1)

3HaveHne P, MMa, npu MexaHU4eckom cnocobe HaTshkeHns apMaTtypbl NpuHuMaeTcs pasHbiM 0,05 Gz, a npu
3MEeKTPOTePMMNYECKOM 1 INIEKTPOTEPMOMEXaHNYECKOM cnocobax onpeaenseTcsa no dopmyne

360
P = 30+T’ (92)
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roe j- AnviHa HaTArMBaemoro CTEPXKHS (PacCcTosiHUE MeXay HapY>KHbIMU FPaHsiMU YIOPOB), M.

[Mpn aBTOMATU3NPOBAHHOM HaTSXKEHUM apMaTypbl 3HadeHue Hag depTon "360" B hopmyne (9.2) 3ameHsieTcs Ha
n n
90".

9.1.3 3HayeHuss HanpsXKeHUNn Ty U T,y COOTBETCTBEHHO B Hanpsraemonm apmartype 5 un 5"

KOHTPOMIMpYEeMble N0 OKOHYAHWW HaTSKEHWSI Ha YMopbl, MPUHUMAIOTCS PaBHBIMU T sp 1 Dap (9.1.2) 3a Bbl4eTOM MOTEPDL
OT AecbopmaLnmm aHKepoB U TpeHus apmatypbl (9.1.4).

3HayeHVs1 HaMpsKEHUI B Hanpsiraemoln apMaTtype 5 U1 5", KOHTPONMpyeMble B MeCTe NMPUIOXKEHUS YCUIUS Mpu

HaTAXEeHUn apmatypbl Ha 3aTBepp,eBu.|m7| OeToH, NPUHNMaKTCA paBHbIMU COOTBETCTBEHHO Teona W

T eon2 ONPEAENSEeMbIM 13 yCIOBUS 0OecneveHsi B paCHETHOM CEYEHWUN HANPsKEHNA T sn 1 Cgp MO dopmynam:

Coond = Ssp — & r +P€Dpy5p
CONa — ap _[‘ir f . (93)
add red ’
o P Fegpsp
Deon2 = Ugp — & s 7 (9.4)
aid red ) )

B cdopmynax (9.3) n (9.4):

G_gp ) G.Sp - onpenenarTcA 6e3 ydyeTa noTepb nNnpeaBapuUTesibHONro HanpsaXXeHu4d;

F, #0p - onpegensiorcs no dopmynam (9.8) n (9.9) npu 3HaveHnsx Ssp U Cgp C Y4ETOM NepBbIX NoTepb
npenBapuTENnbHOrO HanpsXKeHus:;

“}?-SP’ _}‘rsp' CM. 917,

=B, 1B,

B koHCTpyKumMsax n3 6eToHa knaccos B7,5-B12,5 3HaveHuss Toop M T anpz AONKHBI ObITh He 6onee 400 n 550 MIa
COOTBETCTBEHHO.

9.1.4 lNpu pacyeTe NpeaBapUTENbHO HaMPSHXKEHHbIX 3MEMEHTOB creayeT yuuTblBaTb NOTEPU NpeaBapUTENbHOrO
HanpsKeHust apMmaTypbl.

Mpn HaTSKEHUM apMaTypbl Ha YNopbl criegyeT yYnTbiBaTh:

- MepBble NoOTepu (OO Nepedaun HaTsXeHUss Ha GeToH) - OT AedopmauuM aHKepoB, TPEHUA apmatypbl 00
orvbatolime NpucnocobreHns, oT penakcauuyM HanpshkeHuid B apmatype, TemnepaTypHoro nepenaga, decopmMaumu
dopm (Npu HaTSKEHUM apmaTypbl Ha OPMbI), OT GbICTPOHaTEKaloLWEN NoN3y4YecT 6ETOHa;

- BTOpble noTepw (nocne nepegayn HaTHKeHUst Ha 6eTOH) - OT ycaZku U nonaydyectn GeToHa.

Mpw HaTskeHUK apmaTypbl Ha GETOH cneayeT yYnTbIBaTh:

- nepBble NOTepPU - OT AedopMaLMM aHKEPOB, TPEHUS apmaTypbl O CTEHKU KaHanoB WM MOBEPXHOCTb OeToHa
KOHCTPYKLIMU;

- BTOpble NOTEpW - OT periakcauMm HanpshkeHUn B apmMaType, ycadku 1 nondyyectn 6eToHa, cMaTust 6eToHa noa
BUTKaMM apMaTypbl, AedopmMaLnm CTbIKOB Mexay Bnokamu (418 KOHCTPYKUMIA, COCTOSALLMX U3 BMOKOB).

[MoTepu NpeaBapuUTENBHOrO HaNPsSXXeHUA apmatypbl cnegyeT onpeaensTtb no Tabnuue 9.1, npu aToM cymmapHoe
3HaveHue NoTepb NpU NPOEKTUPOBAHNN KOHCTPYKLMI HeobxoamMMo npuHnumaTe He meHee 100 Mla.
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Tabnuua 9.1

HaunmeHoBaHue dakTopa,

3HauveHus noTepb NpeaBapuTensHOro HanpsXxeHus, MlMNa, Npy HaTsKeHUK

roe M/ - oGxaTne onpeccoBaHHbIX Waib,

CMATUNE BbICaXXEHHbIX rOJyIOBOK U T.1M.,
NPUHUMAEMOE PaBHbIM 2 MM;

CMelLLleHNe CTePXHEN B MHBEHTApHbIX
3axumax, onpegensiemoe rno oopmyrne

BbI3bIBAIOLLENO NOTEPU apmaTypbl
npenBapuTENbHOro HanpsKeHUst Ha ynopbl Ha 6eToH
apmarypsbl
MepBble noTepu
1 Penakcauusa HanpsXeHui
apmarypsbil:
npu MexaHu4eckom cnocobe
HaTsKeHUst apMaTypbl:
a) NPOBOSIOYHOW o -
0,22—F o1
2 - E G.SP
5,58
6) cTepxHeBon npu _ -
:-)J)'leKTp P U,IG_SP 20
POTEPMUYECKOM U
3MNEeKTPOTEPMOMEXAHNYECKOM
crnocobax HaTsxXeHns apMmaTypbl
B) NPOBONOYHON -
) np D,UﬁGSP
r) CTEPXXHEBOW -
0,035,
GSP npuHumaeTcsa 6e3 yyeTa noTepb.
Ecnu BbluMCNEHHbIE 3HAYEHNSA NOTEPb
OKaxyTcsl oTpuLaTenbHbIMK, UX crieayeT
NPUHUMAaTb PaBHLIMW HYIO
2 TemnepaTypHblii Nepenag [ns 6eToHa knaccos B15-B40 - 1,25 /A ¢ -
(pasHocTb TemnepaTyp
HaTAHYTOW apmaTypbl B 30He
Harpesa u
YCTPOWCTBA, BOCMPUHMUMAatoWeEro |[ins 6eToHa knacca B45 v Bbiwe - 1,0 # ¢ -
ycunme HaTsbkeHust npu
nporpese 6eToHa)
M - pasHOCTb Mexay TemnepaTypon
HarpeBaeMow apMaTypbl U HEMOABMKHbIX
ynopoB (BHe 30HbI Harpesa),
BOCMPVHUMAIOLLMX YCUITNE HATSKEHUS,
°C. Npu OTCYTCTBUU TOYHBIX AaHHbIX
npuHumaeTcs M = 65°C
3 dedopmauum aHkepoB,
¢op p EE Ml +M2
pPacnonoXeHHbIX Y HAaTSXKHbIX B — - F
YCTPOWCTB { ! ’

roe iy - o6xaTve waib unm

NMPOKMaaoK, PacnorioKeHHbIX Mexay
aHkepamu 1 6eTOHOM 3neMeHTa,
npuHUMaemoe paBHbIM 1 MM;
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A =12540154
& - OnameTp CTePXHS, MM;

I - AnvHa HaTarnBaemoro CTEepPXHA

(paccTosiHMe Mexay HapyXHbIMU rpaHsMU
ynopoB ¢popMbl UMK CTEHAA), MM.

Mpwn anekTpoTepmuyeckom cnocobe
HaTsXXeHns noTepu oT gedopmauuii
aHKepoB B pacyeTe He y4nTbIBaloTCS, Tak
Kak OHM y4YTeHbl Npu onpegenexHnm
3HaYeHUs MONHOro YANMHEHNS
apmaTypsbl

i - pedbopmaums aHkepos

CTakaHHOro TMna, KonoJok ¢
npobkamun, aHKePHbIX raek u 3axsaTos,
npuHMMaemas pasHon 1 mwm;

{ - ANVHa HaTArMBaEMOro CTEPXKHs
(anemeHTa), Mm

4 TpeHune apmaTypbl:

a) O CTEHKM kaHanoB Unn o
noBepxHocTb 6eToHa
KOHCTPYKLMUIA

6) 06 orubatome
npucnocobnexus

1

Cap 1——% ,
&

rae & - oCHoBaHWe HaTyparbHbIX
norapvudmos;

& - K09t PULMEHT, MPUHUMAEMBbIN
paBHbIiM 0,25;

£ - cymMapHblii yron noBopoTa ocu
apmatypbl, pag;

T sp - NpuHMMaeTca 6es ydeTa notepsb

1

1—
me-i—&ﬁ )

G.sp
roe & - oCHoBaHme HaTyparnbHbIX
norapmgmos;

G, 5 - KO3 DULNEHTBI,
onpegensiemble no tTabnuue 9.2;

& - ANHa y4acTKa OT HaTAXXHOoro
yCTpOVICTBa A0 pac4yeTHOro ceYvyeHua,
M;

& - cymMMapHbIi yron noBopoTa ocu
apMatypsbl, paf;

% 3p - NpUHMMaeTcs 6e3 yyeTa noTepsb

5 Necopmauuns ctansHON
POpMbI NPY N3rOTOBINIEHUN
npeaBapuUTenbHO HaNPSXKEHHbIX
Kene306eTOHHbIX KOHCTPYKLIMIA

M
nf_Es‘

raoe Tl - koadhdurumeHT, onpeaensembiii
no gopmynam:

I'Ipl/l HaTAXEeHUn apMaTypbl ,ElOMKpaTOM
n—1

2n

62




Npu HaTSXKEHUM apMaTypbl HAMOTOYHOM
MaLLUMHON 311eKTPOTEPMOMEXAHNYECKUM
cnocobom (50% ycunus cospaeTcs
rpy3om)

n—1

dn

# - YUCNO rpynn CTePXHEW,
HaTArMBaeMblX HEO4HOBPEMEHHO;

MJ - conmxeHne ynopos no nmMHUu
pencrteus yeunua | onpepensiemoe n3
pacyeTa gedopmaumm opmbl;

[ - pacctosiHne mexay Hapy>KHbIMU
rpaHsMu ynopos.

[Mpn OTCYTCTBUM AaHHBIX O TEXHOMOrMK
N3roTOBMEHUSI N KOHCTPYKLMMK DOPMBI
notepu ot ee Aecopmaummn NpuHUMaroTcs
paBHbiMn 30 Mra.

Mpwn anekTpoTepmuyeckom cnocobe
HaTsXXeHns noTepm oT gecdopmauum
hOopMbI B pacyeTe He yuuTbiBakoTCS, Tak
KaK OHM y4YTeHbl Npu onpegeneHumn
MOSHOrO YASIMHEHNS apmaTypbl

6 BbbicTpoHaTekatoLas
nonsyyectb Ansa 6eToHa:

a) eCTeCTBEHHOIo TBepAEHWS

6) noaBEpPrHyTOro TENMOBON
obpaboTke

Ty g <y
npu :
REJJ‘ P R,;;;p
&) &)
A0 +850 22— o =
Lo Ry

roe tn |3-K03(*)d)I/ILWIeHTbI,
NpUHYMaemsble:

=025+ D,DEﬁRE,P . HO He Boree
0,8;

LT<p=525-0]185R, <25;

G,;;.p - ONPeensitTCs Ha YPOBHE LIEHTPOB
TSKECTU NPOAONbHON apMaTypbl 5 1
&'c yyeTom noTepb no nyHkTam 1-5.

Mpn nepeaatoyHon npovHoctn 11 MlMa n
HXe BMeCTo MHoXuTens 40
npuHMMaeTcs MHoXuTenb 60.

MoTepu BbluMCNSIOTCS NO hopmynam
nyHkTa 6a HacTosiLen Tabnuupbl ¢
YMHOXEHMEM MOJy4YEHHOro pesynbraTa
Ha KoadhuumneHT, pasHbin 0,85

BTopble notepu
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7 Penakcaums HanpsbkeHui
apmaTypbl:

a) NPOBOSIOYHOWN

0) cTepxxHeBOM

)
0,22—2 - 01 o4
5,58F
015, — 20

(cM. nosicHeHus K NyHKTy 1)

8 Ycagka 6eToHa (9.1.5), Mla:

npv MenNKom 3anonHuTene:
a) NAoTHOM

6) nopucTom

BetoH HesaBucumo oT ycnosuin TBEpAEHUS
6eToHa
€CTEeCTBEHHOro NOABEPrHYThIN
TBEpPAEHUS TennoBomn
obpaboTke npu
aTtMocdepHOM
AaBneHun
50 45 40
70 60 50

9 MNonayuyecTtb 6eToHa (9.1.5):

a) Np1 NNOTHOM MESIKOM
3anonHuTene

6) Npy NOPUCTOM MEIKOM
3anonHuTene

15[:|C£GEJP J"REJP npv GEJP fREJp =0,75:

3000(Cy, f Ry — 0.375) npn Oy Ry > 0,75,

roe G,n_‘-;p - CM. NYHKTbI 1-6;

Cf. - KO3 PULUMEHT, MPUHUMAEMbIV PaBHbIM Ans 6eToHa:

ecTtecTBeHHoOro tBepaexus - 1,00;

NnoABepPrHyToro TennoBow 06paboTke npyu atMocdepHOM AaBrneHum - 0,85

MoTepu BbluUCHSIOTCS NO hopmynam nyHkTa 9a HacToseln Tabnuubl ¢
YMHOX€EHUEeM Nofy4YeHHOro pesyrnbTata Ha KO3 ULNEHT, paBHbIn 1,2

10 CmaTme OeToHa noa BUTKaMu
cnupanbHOM U KONbLEBOWN
apmartypbl (Mpu anameTpe
KOHCTPYKLMKN A0 3 M)

70-0,22d,

roe 4. - HApyXHbIt AMaMeTp
KOHCTPYKLWU, CM

11 Jedopmaums obxatus
CTbIKOB Mexay brnokamu (ans
KOHCTPYKLWIA, COCTOSAILLMX U3
6rokoB)

rae # - YYACIO LUBOB KOHCTPYKLMM U
OCHAaCTKW MO AfIMHE HaTsArMBaemon
apmMaTypsl;

M J - obGxaTtue cTblka, NpYHUMaemMoe

paBHbIM ANS CTHIKOB, 3aMOJSIHEHHbIX
6eToHoM, - 0,3 MM; NpU CTbIKOBaHWUU
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Hacyxo - 0,5 mm;

I - ANVHa HaTArMBaeMoii apMaTypbl, MM

MpumeyaHue - MoTepn NpeaBapUTENBHOIO HANPSXKEHWS B HANpsiraeMoin apMaType 5" onpeaensitoTes Tak e, kak B
apmatype S5 .

Tabnuua 9.2
Twun kaHana UM NOBepPXHOCTU 3HaueHne KoahPULNEHTOB ANst ONPeaenieHnst NoTepb OT
Tpenust apmaTtypsbl (MyHKT 4 Tabnuubl 9.1)
o & ANsS apMaTypel B BUuae
ny4KkoB, KAHATOB CTEPXHEN
nepuoamn4eckoro
npocung
1 Kanan:
- C MeTanIn4yeckom NoOBEPXHOCTbIO 0,0030 0,35 0,40
- ¢ GETOHHOW NOBEPXHOCTbLIO, 06pa30BaHHbIN 0 0,55 0,65
KECTKMM kaHanoobpasoBaTtenem
- TO Xe, ¢ r’MbkMM kaHanoobpasoBaTenem 0,0015 0,55 0,65
2 BbeToHHasi NOBEPXHOCTb 0 0,55 0,65

9.1.5 MNpwu onpegeneHMn NotTepb NPeaBapUTENbLHOIO HaNPSXXEHUs OT YCaakn 1 nonsyyectn 6eToHa no nyHkTam 8 u
9 Tabnuupl 9.1 HEO6XOANMO yUNTLIBATE CREeAYOLLEE:

- Mpu 3apaHee M3BECTHOM CPOKEe 3arpyXeHWsi KOHCTPYKUMM NoTepu criedyeT YMHOXaTb Ha koadduumeHT Jf,
onpegensemsblin no opmyne

4¢

A TR

(9.5)

roe - Bpems, CyT, OTCHUTbIBaeMoe MNpu onpeaeneHnn notepb OoT nosidy4ecTn co AHA obxaTus 6eToHa, oT ycagkm - Co

OHS1 OKOHYaHNS 6ETOHMPOBaHNS;
- ONS KOHCTPYKUMM, NpedHasHayeHHbIX A58 KCnnyataumMu npy BrAaKHOCTUM Bosdyxa Huxke 40%, noTepu AOMKHbI
ObITb yBenm4yeHbl Ha 25%.

- ponyckaeTcda NpUMeHATb Oonee TOYHble MeTOAbl onpepeneHna nortepb, 060CHOBaHHbIE B yCTaHOBJ1IEHHOM
nopagke, ecnn wun3BeCTHbl BMA W KayYeCTBO LiEeMeHTa, COCTaB 0OeToHa, yCnoBuA W3roToBlieHNA W 3Kcnnyatauun
KOHCTPYKUMU N T.N.

9.1.6 3HauyeHMe NpeaABapUTENbLHOrO HanpshkeHWs B apmaType BBOAMTCA B pacyeT ¢ KO3MULMEHTOM TOYHOCTM
HaTshKeHNs apMaTypbl ¥z , OnpeaensembiM no opmyne

T.sp = 1iﬂ"vsp . (9.6)

3Hak "nntoc” NpMHUMaeTCst NPy HeGNaronpuMATHOM BRVSIHAWM NPeaBapUTENbHOrO HanpshKeHUs (T.€. Ha KOHKPETHOM

cTagum paboTbl KOHCTPYKLUMW WM Ha paccMaTpvBaeMOM Yy4acTKe 3rieMeHTa npegBapuTenbHOe HarnpsiKeHue CHKaeT
HecyLLy CnocobHOCTb, CNOCcOBCTBYET 06pa30BaHMIO TPELLUMH U T.M.), 3HAK "MUHYC" - Npu 6naronpuaTHOM.

3HayeHust ﬂ"."sp Mpy MEXaHWYEeCcKOM Ccrnocobe HaTsKeHUs apmaTypbl NpuHMMatoTcs paBHeiMu 0,1, a npwu
3MEeKTPOTEPMMUYECKOM M INIEKTPOTEPMOMEXAHNYECKOM Crocobax HaTshKeHUs onpeaensaoTcs no dopmyne
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Ay =05-2|1+

1
G‘SP Il}gp ’ (97)

HO NpUHUMatoTcsa He meHee 0,1;
roe 2, Gsp -cMm. 9.1.2;

"gp - Yncrno CTep)l(HeVI HaﬂpﬂraeMOVI apmMaTtypbl B CE4EeHUN 3N1eMeHTa.

Mpy onpedeneHnn noTepb NPeABapUTENbHOTO HampshkeHUs apMaTypbl, a Takke Mpu pacyeTe Mo PacKpbITUio
TPEeLLMH 1 No gedopmaumsam 3HadeHme ﬁ".fsp [A0nycKaeTcs NPUHMMAaTb PaBHbLIM HYJHO.

9.1.7 YcnoBus onpeneneHusl HanpsbkeHWin B 6eToHe M apMaTtype, a Takke YCUnusi NpeaBapuTenbHOro obxatus
GeToHa, BBOAUMBIX B pacyeT NpeABapUTENbHOrO HanpsKeHUs KOHCTPYKLMIA, MPUBEAEHBI HUXKE.

HanpspkeHns B ceyveHusiX, HOpMarnbHbIX K MPOAOSIbHOM OCKM 3nemMeHTa, onpedenstoTcd no npasunam pacdeta
ynpyrmx martepuanos. [lpu 3TOM nNpuvHUMAIOT MNpPUBEOEHHOE CeYeHue, BKIovawlwee cedyeHve 6eToHa € yyYeTom
ocnabneHuns ero kaHanamu, nasamym u T.n., a TaKkKe CeyeHne BCeW MNPOAOSIbHOM (HampsAraeMon W HeHanpsraemown)
apmaTypbl, YMHOXEHHOE Ha OTHOLLUEeHWe MoAyrnen ynpyroctn apmatypbl u 6etoHa. Ecnu yactm 6eTOHHOro ceveHus
BbINOMHEHbl U3 6ETOHOB pasHbIX KNaccoB UNM BMOOB, MX NPUBOAAT K OOHOMY Kraccy vnv Buay, UCXOOS U3 OTHOLLEHUS
moaynen ynpyroctn 6eToHa.

Yeunue npeasapuTenibHoOro obxatus 1 SKCLEHTPUCUTET ero NPUIOXeHUs €0y OTHOCUTENBHO LeHTPa TAXeCTH
npuBEeAEHHOro ceveHus (pucyHok 9.1) onpeaensitoTcs nNo hopmynam:

P=opdpy + 054y — 0,4, — 0,4, (9.8)

_ G.sp*’qspvsp +Gsﬂsvs - Gsp"qspvsp - Gsﬂs"?rs
2 ,

20p (9.9)

roe ., '55- HanpsaXeHna B HeHaﬂpﬂFaeMOV’I I'IpOﬂ,OJ'IbHOVI apmatype 55U 5'COOTBETCTBEHHO, Bbl3BaHHbIE yC&ﬂ,KOVI n
nons3y4yecTbio GeToHa;

Tsp o Ysp . ¥s, Ys - PacCTOsHMSI OT LEHTPa TSXKECTU MPUBEAEHHOrO CeYeHUs A0 TOYEK MPUIOKEHMS
PaBHOAEWCTBYHOLMX YCUIUA COOTBETCTBEHHO B HamnpsraeMol W HeHanpsiraemon MpoAofbHOW apmaTtype 5 U
&' (pucyHok 9.1).

Mpu KPUBOMMHENHOW Hanpsiraemoli apmatype 3HaveHust Csp U sp YMHOXaIOT COOTBETCTBEHHO Ha cosi U
cos @', rae 8u &' - yrmbl HaknoHa ocu apMaTypbl K NPOAOSBLHON OCK 3NeMeHTa (Ans paccMaTpUBaAEMOro CEYEHNs).

HanpskeHust Cspn Osp NPUHUMALOT C yHeTOM:

- NepBbIX NOTEPb - B CTaAun o6xatus 6eToHa;

- NepBbIX N BTOPbLIX NOTEPb - B CTaAUN SKCnnyaTauum arieMeHTa.

Haﬂpﬂ)KeHl/lFl T.n Gs NPUHNMAKOT YNCIEHHO paBHbIMU:

- MOTEPSIM HanpskeHun OT ObiCTpOHaTEKalLWen MNon3ydectv no nyHKTy 6 Tabnuubl 9.1 - B cTtagum obGxatms
GeToHa;

- CYyMME MNOTEpPb HamMpsbKeHUM OT ycagkum u nonsy4vyectn 6eToHa no nyHktam 6, 8 u 9 tabnuubl 9.1 - B cTaguu
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aKCnnyaTtauunn anemMmeHTa.
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PucyHok 9.1 - Cxema ycunuii npeaBapuTesibHOrO HanpshkeHUsl B apMaTtype B NMornepeyYHoM ceYeHumn xene3obeToHHoro
anemeHTa

9.1.8 Cxumarowme HanpsxeHus B 6eToHe B CTaauu npeaBapuTenbHOro ob6xatns Cpu AOMKHBI GbiTh He Gonee

3HauyeHuit (B JONsIX OT NepeaaToyHON NpoYHOCTH GeToHa R,;;.p ), YKasaHHbIX B Tabnuue 9.3.

Tabnuua 9.3
HanpshkeHHoe Cnocob 3HayeHre CxMMaloLme HanpshkeHus B 0eTOHe B CTaauy NpeaBapuTenbHOro
COCTOAHWE CEHEHNA | HaTSDKEHMA obxaTus, B 4ONAX OT nepeaaToqHON NpoYHoCcTU 6eToHa G,;;.p f R,g;.p He
apmaTypbl
bonee
npv pacyeTHOW 3MMHEN TeMnepaType Hapy>XHoro Bo3ayxa, °C
MUHyC 40 v Bbie Hke muHyc 40
npv obxatum
LieHTpanbHOM BHELIEHTPEHHOM | LleHTpanbHOM | BHeLEHTPEHHOM

1 HanpspkeHus Ha ynopel 0,85 0,95* 0,70 0,85
YMEHbLUIATCH Unm Ha 6eToH 0,70 0,85 0,60 0,70
He U3MEHSITCS Npu
OENCTBUM BHELLHUX
Harpysok
2 Hanpsixenus Ha ynopebl 0,65 0,70 0,50 0,60
yBENUYMBAIOTCH NpU Ha 6eToH 0,60 0,65 0,45 0,50
OENCTBUM BHELLHUX
Harpysok
* [INsi SNEeMEHTOB, U3rOTOBMSEMbIX C MOCTENEHHON Nepefayvel ycunms obxatus, npy HanMunm cTanbHbIX
OMOPHbIX AeTarneil U KOCBEHHOI apMaTypbl C 06BEMHbLIM KO3 MUUMEHTOM apMmupoBanus L, =0,5% (10.4.3) Ha
ONWHE He MeHee AMVHbI 30HbI Nepeaadn Hanps>keHnn fp (9.1.10) mponyckaeTcsa NpuHMMAaTL 3HaYeHne
GE’P fR,g;.P =100.

67



MpumeyaHus

1 3HauveHus GE’P J"REJP, yKasaHHble B HacTosiLen Tabnuue, Ans 6eToHa B BOOOHACHILLEHHOM COCTOSIHUM NPy
pacyeTHOW TemnepaType Bo3gyxa Hke MuHyc 40°C cnegyet npuHumarth Ha 0,05 meHbLue.

2 PacueTHble 3uMHUe TeMnepaTypbl Hapy>XHOro Bo3ayxa npuHumatotcsa cornacHo CIM 131.13330.

3 [Ins 6eToHa knaccoe B7,5-B12,5 3HauyeHus GEJP ! R,ggp cnepyet npuHumarts He 6onee 0,30.

HanpspkeHust  Spp onpepensitotcss Ha ypoBHE KpavHero cxkartoro BonokHa 6eToHa C  yyeTom noTepb
npeaBapuUTENbHOrO HanpsbkeHnsa no nyHkram 1-6 tabnuubl 9.1 1 npu K0aPDULNEHTE TOYHOCTU HATSXKEHUA apmaTypbl

Ysp , PABHOM efuHuMLE.

9.1.9 [Ona npeaBapuTenbHO HAaMNPSPKEHHbIX KOHCTPYKUMW, B KOTOPbIX NpedycMaTpuBaeTCsi perynmpoBaHue
HanpskeHun obxatus OeToHa B mpouecce MX JKCnnyaTauuu (Hanpumep, B peaktopax, pe3epByapax, TeNeBU3NOHHbIX
GalwwHsx), HanpsAraeMas apmarypa npuMeHsieTcs 6e3 cuenneHnss ¢ 6eToHoM, Mpu 3TOM HeEOOXOAMMO NpeaycMaTpvBaTh
3 heKTUBHbIE MEPONPUATUS MO 3aLunTe apMaTtypbl oT kKoppo3uun no CI1 28.13330.

9.1.10 JnnHy 30HbI Nepegayn HanpsKeHUn fp ONs Hanpsiraemon apMatypbl 6e3 aHkepoB crieayeT onpeaensiTb no
dopmyne
G-SP

i'p:co

+1, |d

? (9.10)

REJP
roe 'ZIJP " f"'-p npvHMMatoTcs no Tabnuue 9.4.
K 3HaveHuto R,g;.p npu HeoBX0AMMOCTM BBOAATCS KOIPULMEHTbI yCrioBuin paboTebl 6eToHa, kpome Yy .
3HaveHue Z;p B popmyne (9.10) npuH1MaeTcs paBHbIM:
- 6onblUEMY M3 3HaYEHUN ;1 Z3p - NPU pacyeTe NEMEHTOB MO NPOYHOCTY;

- 3Ha4YeHuIo Gsp - NpU pacyeTe 3NEMEHTOB MO TPELIMHOCTOMKOCTU. 34echb Gsp NPUHUMAETCA C Y4eTOM MepBbIX
notepb No nyHktam 1-5 Tabnuuel 9.1.

Tabnuua 9.4
Bua v knacc apmatypbl [OuameTp apmatypbl, MM KoahdpmumeHTbl ons onpenenexHus
OJMHBI 30HbI NepeaaYvn HanpsKeHUn
fp Hanpsiraemoun apmartypbl,
npumeHsiemon 6e3 aHkepoB
©p Ap
1 CTepxHeBasi nepmoguyeckoro npoduns HesaBuncumo ot 0,25 10
He3aBMCMMO OT Kracca AvnameTpa
2 Bbicokonpo4Hasi apMaTypHas NpoBOroka 5 1,40 40
nepuvoamnyeckoro npoguns
knacca Bp 1600 4 1,40 50
3 1,40 60

68



3 ApmaTypHble KaHaTbl KNaccoB:

K1600 15 1,00 25
12 1,10 25
9 1,25 30
6 1,40 40

MpumeyaHue - [ins anemeHToB 13 6eToHa knaccoB B7,5-B12,5 3HaueHust C'-'J'P " ?Lp yBenu4ymeatotcs B 1,4 pasa
NpPOTMB NPUBEAEHHbLIX B HACTOSALLEN Tabnuue.

lMpu MrHoBeHHOW nepepade ycunus oboxaTusi Ha GETOH AN CTEPXKHEBOW apmaTypbl Nepuoamyeckoro npoduns
3HaveHuss Lym :"'-p yBenunuueatotca B 1,25 pasa. Npu gnameTpe ctepxHen 6onee 18 Mm MrHOBEHHas nepeaaya ycunuim
He gonyckaeTcs.

[ns cTepxXxHeBoOW apmaTypbl Nepuognyeckoro Npoduss BCeEX KNaccoB 3HayYeHne fp npuHUMaeTcsa He meHee 15 4 .

Hay4ano 30HblI Nepegayn HanpsXeHU Npu MrHOBEHHOW nepepade ycunusa obxatusa Ha 6eToH Ansd nNpoBOSIOYHOM
apmatypbl (3a WCKMOYEHUEM BbICOKOMPOYHOM MNPOBOMOKM Knacca BP 1200 ¢ BHYTPEHHUMM aHKepamu MO AnNuHe

3ap,em<|/|) NnpuHNMMaeTCcA Ha pacCToOAHUN 0,25 fp OT TOpUa 3neMeHTa.

9.1.11 nunHy 30HbI Nepegayn HanpsXKeHun fp ONs HanpsiraeMown CTeKNonyacTUkoBon apMaTtypbl 6e3 aHkepoB B
n3rnbaemblix anemMeHTax u3 nerkoro 6eToHa Ha NUTOMAHON Nem3e cnegyeTt onpeaensaTb no gopmyne

O

I, =255

o +10 d.

Ry, (9.11)

(BBegeH gononHutensHo, Nam. N 1).

9.2 PacueT npeaBapuTenbHO HaNPsXXEHHbIX Xene306eTOHHbIX KOHCTPYKLUUM NO npeaenbHbIM COCTOSHUAM
nepBoMn 1 BTOPOM rpynn
9.2.1 Pac4yeT npeaBapuTenibHO HaMpPsKEeHHbIX 31eMEHTOB MPOM3BOAAT ANS CTaauu SKCrfyatauMum Ha AencTBue
n3rmbaroLmx MOMEHTOB WM MOMEpPEeYHbIX CUI OT BHELUHUX Harpys3oK M And crtaguv npeasaputenbHoro obxatus Ha
AeNCTBUE YCUMUI OT NpeaBapuTeNbHOro HaTSXKEHWUS apMaTypbl U YCUIUMIA OT BHELLHWX Harpy3oK, OeCTBYIOLMX B CTaauu
obxaTnsa, No NpeAenbHbIM COCTOAHMSAM NepBor 1 BTopor rpynnbl no CI 63.13330 (pasgen 9).

9.2.2 PacuyeT NpsIMOYrofbHbIX CEYEHWUN U3rMGAeMbIX NPEABaAPUTENIbHO HaMpPsHKEHHbIX 3MEMEHTOB W3 Nerkoro
GeToHa Ha NUTOMAHOM NeM3e CO CTEKIONMacTUKOBOW apMaTypoit B paCcTAHYTON 30HE BbINOSHAT U3 YCroBUSA

M < Rybhy Ep(1-Ep), (9.12)

roe
[01]
R.\ +400 - Usp (l B I6))
1000 2

3gecb Oy, - NnpeaBapuUTeribHOEe HanpsXeHue B apmMaType C y4eToM BCeX MoTepb.
P

e
=
Il

(9.13)

(BBeneH gononHutensHo, Nam. N 1).

10 KoHCTpyKTMBHBLIE TpeboBaHUA
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Mpu NpoeKkTMpoBaHNM BETOHHLIX U XeNe3006eTOHHbIX KOHCTPYKUMIA ANns obecrneyeHns yCrnoBUA UX U3rOTOBIIEHMS,
Tpebyemor [JONroBEYHOCTU WM COBMECTHOW paboTbl apmaTtypbl M ©OeToHa crnegyeT BbINOMHATE KOHCTPYKTUBHbIE
TpeboBaHWsA, N3NOXEHHbIE B HACTOsILLEM pasgene. [py NpoeKTMPOBaHUM BGETOHHbIX U Xene300eTOHHbIX KOHCTPYKLMIA C
KOMMO3UTHOW NONMMEPHOI apMaTypoi U AUCMEPCHBIM apMUPOBaHMEM CrieayeT PyKoBOACTBOBaTbCs TpebGoBaHuamu CI1
295.1325800.2017 (pa3aen 8) n CI1 297.1325800.2017 (pa3gen 8).

(M3meHeHHas pegakuus, M3m. N 1),

10.1 MMHMManbHbIe pa3Mepbl Ce4eHUs1 ANIeMEHTOB

10.1.1 MuHMmanbHble pa3mepbl ceveHnst BETOHHbBIX U Kene3obeToHHbIX ANeMeHTOoB, onpeaensemMble U3 pacyeTta
no OEeNCTBYIOLUUM YCUMMAM U COOTBETCTBYIOLWMM rpynnamM npeaenbHbIX COCTOAHMM, OOMMKHbI Ha3HayaTbCHA C y4eToM
3KOHOMUYecknx TpeboBaHu, HEOOBXOAMMOCTU YHUdUKaLMM onanyboyHbIX hOpM M apMUPOBaHUS, YCIOBUA MPUHATOWN
TEXHOMOrMM N3roToBMNEHNS KOHCTPYKLMNA.

Kpome Toro, pasmepbl CEYEHNSI ANIEMEHTOB KENe306EeTOHHbIX KOHCTPYKLUMIA OOMKHbI MPUHUMATLCS TakKUMK, YTOObI
cobnogannce TpebGoBaHWA B YacTW pacrionoXeHUss apmaTtypbl B CeYeHUM (TOMLWMHbI 3alUMTHBLIX CroeB GeToHa,
PacCTOSIHUS MEXAY CTEPXKHSIMM U T.M.) U aHKEPOBKWN apmaTypbl.

10.1.2 MuHumanbHasi TonwmHa cOOpHbLIX NIMT OOMKHa onpegensaTbca U3 ycrnoBus obecneveHust Tpebyemon
TOJLUMHBI 3aLMTHOrO crosi 6eToHa M YCNoBUI pacnonoXeHus apMaTypbl no TonwwmHe nnutbl (10.2.1-10.2.6). TonwmHa
MOHOJSTUTHBIX MANUT AOSMKHA NPUHUMaTbLCA He MeHee 70 MMm.

Pa3Mepbl CeYeHU BHELIEHTPEHHO CXaTbIX 3MIEMEHTOB AOSDKHbI MPUHUMATLCA TakuMu, YToBbI MX rTMBKocTb i f1, B
no6oM HanpaeneHuu, He nNpeeblwana:

200 - onsa »kene3obeTOHHbIX 3NIEMEHTOB;
120 - gNSA KONOHH, SABMNSAIOLLUMUXCA dNIEMEHTaMM 30aHUN;

90 - ans 6eTOHHbIX 3NIEMEHTOB.

10.2 3aWKMTHLIN cro 6eToHa
10.2.1 3awmTtHbIn cnon 6eToHa aAnga paboyer apmaTypbl JOMmKeH obecneymBaTb COBMECTHYO paboTy apMaTyphbl C
OeTOHOM Ha BCex CTagusix paboTbl KOHCTPYKLMMW, 3alUTy apMaTtypbl OT BHELIHUX aTMOCHEPHbIX, TeMnepaTypHbIX U
OPpYrnx arpeccuBHbIX BO3AENCTBUN.

MuHMManbHO [OMNYyCTMMbIE 3HAYeHWs 3alWWTHbIX crnoeB 6eToHa [0 apmaTypbl M Mapky O6eToHa no
BOAOHeNpoHuLaemocT HasHavatoT no CI128.13330.

10.2.2 ins HanpsraeMon apmartypbl, pa3mMeLlaeMol B 3aKpbITbIX KaHanax, 3awuTHbIA cron 6eToHa onpeaenswoT
OTHOCUTENBHO NMOBEPXHOCTM KaHana.

[na kaHanoB gnameTpoM 11 CM 3alUMUTHBIN CrOM Ha3Ha4yaloT He MeHee 50 mm. Npu anameTtpax kaHanos cBbiwe 11
CM MPVHMMAaEMy TOSMLUMHY 3aLLUMTHOMO Crosi NPOBEPSIIOT pacYeTOM Ha CUIOBbIE BO3AENCTBMSA U JaBEHNE pacTBopa npu
WHbELMPOBAHMM KaHana.

10.2.3 B KOHCTPYKLUMSX U3 MOHOMMTHOro 6eTOHa TOMLWMHY 3aLUMTHONO CMOS YBENMWYMBAIOT Ha 5 MM.

10.2.4 Tpu npumMeHeHUn camo3aaHKepuBaroLLEencsl OLMHKOBAHHOW apMmaTtypbl U apMatypbl C 3aluTon Apyrumu
MOKPbITUSMU NPOTEKTOPHOIO AENCTBUSA, HE CHWDKaOLWMUMK CLenneHne apmaTypbl ¢ 6€TOHOM, TONLWMHA 3alMUTHOro Cros
6eToHa MOXeT OblTb yMeHbLUEHa Ha 5 MM.

10.2.5 YBenunyeHve addekTa 3aUTHLIX CBOWCTB OETOHA MO OTHOLIEHUIO K CTanbHOW apmaType OOoCTurailT
BBeJeHMEM B 6eTOH [06aBOK-MHIMOMTOPOB KOPPO3MKM CTanu, KOTOPbIE YCUMMBAIOT 3alUTHOE AencTBue 6eToHa.

10.2.6 Hanpsiraemyto apmaTtypy cOOpHbIX ene306eTOHHbIX KOHCTPYKLMI C HaTskeHnem Ha 6eToH pacnonaratoT B
3aKpbITbIX KaHanax, obpasyembix n3BnekaembiMy kaHarnoobpasoBaTensamy 13 NONMMMEPHbIX MaTepuaros.

lMpn ycTponcTBE KaHanoOB C HEWU3BIEKAEMbIMU  KaHanoobpasoBaTensaMu peKkoMeHOyeTcs  MPUMEHNATb
HEOLMHKOBaHHbIE TMOKMe cTanbHble pykaBa M rodpupoBaHHble Tpybbl U3 MONMMEPHBLIX MaTepuanoB (MOMMATUIIEH
BbICOKOM MIIOTHOCTW, nonunponurneH). WcknioyeHne OUUHKOBaHHbIX KaHamnoobpasoBaTenen Bbi3BaHO OMACHOCTbIO
HaBOZOPOXMBAHWNS HanNpsraemMon apmatypbl NPy KOHTaKTe CTanu C LUHKOBOW NMOBEPXHOCTbIO kaHanoobpasoBaTenen B
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pesynbTaTte 06pa3OBava KOPPO3MOHHbLIX Makponap, B KOTOPbIX CTallbHadA apMaTtypa Clny>XWUT KatoaoM.

Heunsenekaemble kaHanootbpasoBaTenu W3 LENbHOTAHYTHIX CTanbHbIX WM MONMMMEpPHbLIX TPyG AonyckaeTtcs
NMPUMEHSATb TOMbKO Ha KOPOTKMX y4yacTkax B CTblkax MexXay COOpHbIMM GriokamMy COCTaBHbIX MO ANMHE MPOSETHbIX
CTPOEHWIA 1 B MecTax NnepernboB 1 aHKEPOBKM HanNpsiraemMoln apmaTypbl.

KaHanoobpa3soBaTenn MOHOMUTHBIX KOHCTPYKUUA OOIMKHbI ObiTb BOAOHEMPOHML@EMbIMWU MO AfIMHE U CEYEHUIO C
BO3MOXHOCTbIO co3faBaTb nepernb paguycom >4 M. BHYTpeHHIOI NMOBEPXHOCTb CTarbHbIX KaHanoobpasoBaTenen Ha
BPEMS XPaHEHWst U TPaHCMNOPTUPOBAHMS PEKOMEHAYeTCs 3aluwiatb OT KOppo3uMM C Mocneaylwum yaaneHnem
3alUTHOro coctaBa. B kayecTBe 3almTbl MOXHO MUCNonNb3oBaTb BogopacTBopumyko cmasky tuna COXK, ypansemyio
nepea MHbLeUUpoBaHMeEM, Uy Apyrne matepuanbsl UHIMOUpYOLWEro AenCTBmS.

10.3 MuHMManbHbIe PacCTOSIHUA MeXAy CTEPXKHAMM apMaTypbl

10.3.1 PaccTtosiHus B CBETY Mexay CTEepXHAMU apMaTypbl (MM 0Bonoyvkamu KaHanoB) MO BbICOTE U LUMPUHE
ceveHus JOoMmKHbl obecnevmBaTb COBMECTHYO paboTy apmatypbl C 6€TOHOM U HasHayaTbCsa € y4yeTom yaobcTea yKknagku
M yNnoTHeHMs 6eTOHHON cMecu; ANna nNpedBapuUTenbHO HANPSHKEHHBIX KOHCTPYKLUUIA AOIMKHBI TAKKe y4YnTbiBaTbCA CTEMNEHb
MecTHoro obxaTtmsa 6eToHa W pa3mepbl HaTSXHOTO OOOpyAOBaHWMSA (4OMKpAaToB, 3aXMMOB W T.n.). B anemenTax,
M3roToBMsieMbIX C MOMOLLbIO BMOPOLLUTAMMYIOWMX MAaLIMH WK LWITBIKOBbIX BMBpaTOpOB, AOMKHO ObiTb ObGecneyeHo
cBOOOAHOE MPOXOXAEHME MeXOYy apMaTypHbIMU CTEPXHSAMU 3NIEMEHTOB TakMX MalUMH UM HAKOHEYHWKOB BMOPaTOpPOB,
YANOTHSAOWMNX BETOHHYIO CMECh.

10.3.2 PacctosHus B cBeTy Mexdy OTAernbHbIMUM CTEPXHSAMWM NPOAOSMbHOW HeHanpsraeMon apmatypbl unm
Hanpsraemon apmatypbl, HaTArMBAeMOW Ha ymnopbl MeXZy MPOAONbHBIMUA CTEPXKHAMU COCEOHWUX MNIOCKMX CBapHbIX
KapKaCoB AOMKHbI MPUHMMATLCHA HE MeHee HanborbLLero AguameTpa CTepXHEN u:

- He MeHee 25 MM - ans HmkHen apmatypbl, 30 MM - AN BEPXHEWN; NPU pacnofioXXeHUN HKHeR apMmatypbl bonee
YyeM B [Ba psAa Mo BbICOTE PACCTOSHUE MeXOY CTEPXKHAMW B FOPU3OHTaNbHOM HanpaBrieHuu (KpOMe CTepXHeWn ABYX
HWXHUX PAOoB) OOIMKHO ObITb HE MeHee 50 MM - ecnn CTepXXHWU Npu OETOHMPOBaHUM 3aHMMAKT FOPM3OHTAINbHOE UIK
HaKIOHHOE MONOXEHWE;

- He MmeHee 50 MM; MpK CcUCTEMATUYECKOM KOHTposie opakLMOHMPOBaHUS 3anofiHUTeNen 6eToHa aTo paccTosiHMe
MOXET OblTb YMEHbLIEHO A0 35 MM, HO MpM 3TOM JOSMKHO OblITb HE MEeHee nonyTopakpaTHOro Hambonbllero pasmepa
KPYMHOro 3anofiHUTENS - €CININ CTEPXKHU Npy 6ETOHMPOBAHMM 3aHNUMAKOT BEPTUKANBHOE MOSOXEHNE.

Mpwy cTeCHEHHbIX YCNOBUAX OOMYyCKaeTCcsa pacnonaratb CTEPXHM apMaTypbl nonapHo (6e3 3a3opa Mexay HUMK).

B anemeHTax ¢ Hanpsraemoun apmaTypon, HaTarmsaemow Ha 6eTOH (3a UCKMIOYEHNEM HEMpPepbIBHO apMUPOBaHHbIX
KOHCTPYKLMI), pacCTosiHWe B CBETY Mexdy kaHanamu Ans apMaTtypbl 4OKHO OblTb HE MeHee avameTpa KaHana, HO He
MeHee 50 Mm.

I'Ipmmeanme - PacctosHne B CBEeTy MeXay CTepXHAMU nepunogn4eckoro ﬂpOCbI/IJ'IFl npuHNMMaeTcAa Mo
HOMUHANIbHOMY OMaMeTpy CTepPXHA be3 y4yeTa BbICTYNoOB U pe6ep.

10.4 AHKepOBKa HeHanpsiraeMom apmMaTtypbl
10.4.1 CTepxHU NepuoamnyecKkoro npoduns, a Takke rmagkue CTepXHW, NPUMeEHsieMble B CBapHbIX Kapkacax U
ceTKax, BbINONHsATCA 6e3 kpokoB. PacTaHyTble rmagkue CTEPXKHU BA3aHbIX KapKacoB M CETOK AOIMKHbI 3aKaH4YMBaTbCs
Kprokamu, rankamu unm neTnsMu.

10.4.2 MNpoJonbHble CTEPXHW PaCTAHYTOM WM CXKaTOW apmaTtypbl LOMMKHbI OblTb 3aBefeHbl 3a HOpManbHOE K
NPOOOSIbHON OCK 3NIEMEHTA CeYeHNE, B KOTOPOM OHU YYUTLIBAKOTCHA C MOJIHBIM PacYEeTHbIM 3HAYEHWEM COMPOTUBMEHUS,

Ha ONWHY HEe MeHee Ecm , onpegendaemyto rno d)opmyne

R.S
P = manﬂ—b+&lﬂn d (10.1)

HO He MeHee {gy = Agud

roe sHaveHus @, &k 1 A, 1 gonyckaemble MUHUManNbHbIE 3HAYeHUs ., onpeaensiotca no Tabnuue 10.1. Mpu
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3TOM rnagkue apmaTypHble CTEPXHM AOMKHbI OKaHYMBATLCS KPHOKaMu Unu 6biTb C MpMBapEHHON NoNepeyYHon apmaTypon
no anvHe sagenkn. K 3HadeHwio R ponyckaeTcs BBOAUTb KO3MUUMEHTHI ycrioBuil paboTbl GeToHa, Kpome

Y (Tabnuua 6.1 npunoxexue B).

B cnydyae, korga aHkepyemble CTEpXHW NOCTaBIE€Hbl C 3anacom Mo MowWaauM ceveHus npoTusB Tpebyemon
pacyeToM Mo MPOYHOCTU C MOSIHBIM PacYETHbIM 3HA4YEHUEM COMPOTUBIEHUS, BblYMCrEeHHbIM no dopmyne (10.1), anuHy

aHKepOBKU £, [OMYCKAETCS YMEHbLUATh, YMHOXast Ha OTHOLLEHWEe HEOBXOAMMON Mo pacyeTy 1 (PakTUYecKon nroLiaaen
cedyeHus apmMaTypbl.

Tabnuua 10.1

Ycnosue paboTbl 3HauveHus k03 PULMEHTOB AN1A onpeaeneHnst aHkepoBKN HeHanpsraeMomn
HeHanpsiraemom apmaTypbl
apmaTypsbl nepuogm4eckoro npocuns rnagkom
W an ﬂlan ?'"an frzn MM Ty ﬂlan lrzn jrzn » MM
He MeHee He MeHee

1 3agenka apmarypbl:
a) pactaHyTomn B pactsHytom | 0,70 11 20 250 1,20 11 20 250
beToHe
6) cxxaTou unm pactaHyton B | 0,50 8 12 200 0,80 8 15 200
cxaTom 6eToHe
2 CTblku apmatypbl
BHaXxNeCTKy:
a) B pacTaHyTOM OeToHe 0,90 11 20 250 1,55 11 20 250
0) B cxxaTtom 6eToHe 0,65 8 15 200 1,00 8 15 200

Ecnn no pacuyeTy BOOMb aHKepyeMbIX CTepXHel obpasylTca TpeluMHbl OT pacTshkeHus GeToHa, TO CTEepXHM
AOMKHbI BbITh 3aenaHbl B CKaTylo 30Hy 6eToHa Ha AnuHy £, , onpedensiemyio no dopmyne (10.1).

I'IpM HEBO3MOXHOCTU BbINOJIHEHUA YKa3aHHbIX Tpe6OBaHl/|l7| OOJDKHbI  ObITb NPUHATbI Mepbl MO aHKepoBKe
npoaoJibHbIX CTep)I(Heﬁ ansa  obecnedeHns Ux pa6OTbI C MNOJIHbIM pacyYeTHbIM 3Ha4YeHMemM COonpoTuUBIIEHNA B
paccmaTpnBaemMomM ceveHunmn (I'IOCTaHOBKa KOCBEHHOM apMarTypbl, NnpuBapka K KOHUaM CTep)KHeVI aHkepyrwmnx nnactmH

UNu 3aKnNagHbIxX getanen, oTrmb aHkepyoLwmux ctepxHen). MNMpu aTom 3HayeHne ffm JOMKHO ObITb He MeHee 10 4 .

[Ona 3aknagHbIX geTanen [OSMKHbl YYMTbIBaTbCA criefyowme 0coBGeHHOCTU. [nuHy pacTAHYTbIX aHKepPHbIX
D e

y . = = — =
CTepXHeWn 3aKnagHblX aetanewn, 3agenaHHbiX B pacTAHYyTOM UMK B CXKaTOM 6eTOHe, npu REJ 0,75 nnn REJ

0,25

crnegyet onpefensts no gopmyne (10.1), NOMb3yscb 3HAYEHUAMU @y, A m M A, N0 NyHKTY 1a Tabnuubl 10.1. B

OoCTanbHbIX CNy4Yasx ykasaHHble 3HaveHus cnegyeT npuHumaTtbh no nyHkTy 16 tabnuubl 10.1. 3geck Ty, - CxMmaloLwme

HanpsbkeHuss B OeTOHe OT MNOCTOSHHBIX HAarpy3ok, [AEWCTBYIOLWMX MEePneHAMKYNSAPHO K aHKEPHOMY CTEPXHIO U
onpeensieMble Kak Ans ynpyroro Matepuana no npuBeeHHOMY CEYEHUIO.

Mpy OencTBuM Ha aHKepHble CTEPXHW 3aKnagHOM AeTanu pacTArvBalolMX U COBUralLLMX YCUIUA npaBasi vyacTb
dopmynbl (10.1) ymHOXaeTcsa Ha kKOadpdUUMEHT &, onpedensembli no gopmyne

0.5 +0,7

o= ——— . *
1 +Qan1 "IINan ’ (10.2)
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roe Mgy, (anl - pacTsruBatolLee 1 caBuraiolLee ycunme COOTBETCTBEHHO B aHKEPHOM CTepKHE.

* dopMy”na u SKCNMKauua K Hel COOTBETCTBYIOT opuruHany. - lNpumeyaHune narotosutens 6asbl JaHHbIX.

Mpu 3TOM ANMHA aHKEePHbIX CTEPXKHEN [OSDKHA ObiTb HE MEHbLUe MUHWMArIbHBIX 3HAYEeHW {., COrnmacHo
HacTOALLEMY MYHKTY.

AHKepbl 13 rnagkon apmaTtypbl knacca A240 cnegyeT NPUMEHATb TOMBKO MPU HanM4mm yCUeHNn Ha UX KoHLax B
BMAE NNACTUHOK, BbICAXEHHbIX FOMOBOK M MOMEPEYHbIX KOPOThIWeEN. [InnHa aTux aHKepoB onpefensercs pacvyeToMm Ha
BblKanbiBaHUe 1 cMsTue 6eToHa.

10.4.3 [ns oGecnevyeHns aHKEPOBKM BCEX MPOAOSbHbIX CTEPXKHEN apmaTtypbl, 3aBOOUMbIX 3a rpaHb OMNopbl, Ha
KparHux cBOBOAHbIX onopax usrnbaemMbix 3IEMEHTOB AOMMKHbI BbINOMHATLCA criegytolme TpeboBaHms:

- ecnn cobnogaetca ycnosue 7.2.18, onvHa 3anycka pacTsHYTbIX CTEPXHEWN 3a BHYTPEHHIO rpaHb cBobGoaHOWM
Onopbl AOMKHA COCTaBNATb HE MeHee 5 4 ;

- ecnu ycroere 7.2.18 He cobniogaeTcs, AnMHA 3anycka CTEePXHEW 3a BHYTPEHHIO rpaHb CBOOOAHOWM onopbl
JOMmKHa bbiTb He MeHee 10 4 .

[nvHa 30HbI aHKEpPOBKM f;; Ha KpaiiHel cBOBOAHOI OMope, Ha KOTOPOW CHKAKTCS pacyeTHble CONpOTMBREHNS
apmartypbl, onpegensietcs cornacHo 10.4.2 n nyHkty 16 Tabnuupl 10.1.

HanpﬂmeHme cxatnst 6eToHa Ha ornope T onpedenserca AeneHnem OI'IOpHOVI peakunn Ha nnowaab onunpaHua

anemeHTa 1 npuHumaeTcs He 6onee 0,5 £y .

KocBeHHOe apmupoBaHue pacnpegensieTcs no ASIMHEe 30Hbl aHKEPOBKM OT Topua anemeHTa o Onwkanmwen k
onope HopMarnbHOW TPELUMHE.

[nvHa 3anycka CTepXHeW 3a BHYTPEHHIOK rpaHb OMOpbl YMEHbLUAETCS NPOTUB TPpebyeMon HaCTOSLLMM MYHKTOM,
ecnu sHaveHue f, < 104, n npuHumaeTcs paBHbIM 4y, HO He MeHee 5. . B aTOM criyyae, a Takke Npu npusapke

KOHLIOB CTep)I(HeVI K HagaeXHO 3aaHKepeHHbIM CTalibHbiIM 3aKknagHbiM pfeTtandaM CHUXeHWe pacyeTHOro 3Ha4deHud
conpoTuBneHNA I'IpO,D,OJ'IbHOl7I apmMaTtypbl Ha ONMOPHOM y4YacCTKke He NPpOon3BOANUTCA.

10.5 NMpogonbHOe apMMpoOBaHMNE INIeMEHTOB
10.5.1 3HayeHve nnowagn cedeHus MpoJOoSIbHOM apMaTtypbl B Kene300EeTOHHbIX 3JfleMeHTax [OIDKHO
NPUHMMAaTbLCA HE MeHee npuBedeHHoro B Tabnuue 10.2.

B anemeHTax c npoAonbHOW apmaTtypown, PacnosioXXeHHOW pPaBHOMEPHO MO KOHTYPY CevYeHusi, a Takke B
LEeHTpanbHO-pacTAHYThIX 3fieMeHTax 3HaYeHne MUHUManbHOW NMowann cevyeHns BCen NpoaosibHON apMaTypbl AOIMKHO
NpMHMMaTbCsa BABOE BOMbLUE 3HA4YEeHWI, NpUBEeAEHHbIX B Tabnuue 10.2.

MUWHMManbHBIA NPOLEHT coaepXaHus apMaTypbl 5 M 5 BO BHELEHTPEHHO CXaTblX 3MIEMEHTax, Hecyllas

CMOCOOHOCTL KOTOPbIX MPU PacYeTHOM IKCLIEHTPUCUTETE MCronb3yeTcs MeHee 4yeM Ha 50%, He3aBMCMMO OT rmMbKocTU
3MeMeHTOoB NpuHUMaeTca pasHbiM 0,05.

Tabnuua 10.2

Ycnosus paboTbl apMmaTypbl MuHUManbHas nnowanb ceveHus NPoaoNbHOM
apmartypsbl B )xene3obeToHHbIX 3neMeHTax, %
nnowiagn cedeHns 6etoHa

1 Apmatypa 5 B narnbaembix, a Takke BO BHELIEHTPEHHO 0,05

PacTAHYTLIX SNIEeMEHTax Npu PacrnonoXeHnn NPoaorbHON
cunbl 3a npegenamun paboyeit BbICOTbl CEYEHNA

2 ApmaTypa 5, 5"BO BHELEHTPEHHO pacTsaHyTbIX 0,05
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areMeHTax npu pacnosioXkeHUn NPOAONbHOW CUMbl Mexay
apmatypon 5 un 5"

3 ApmaTypa 5, ,5'BO BHELEHTPEHHO CXaTbIX 3NIEMeHTax

npu:

fpfi <17 0,05

1721 /1235 0,10

35<ip /i =83 0,20
0,25

ihfi=83

MpumeyaHue - MMHMManbHas NNoLWaAb CevYeHns apMaTypbl, NpUBeAeHHas B HacTosLen Tabnuue, OTHOCUTCS K
nnowaam ceveHns 6eToHa, paBHON NPOU3BEAEHNIO LWMPUHBI MPAMOYTONbHOIO CEYEHNS, UNW LUMPUHBI pebpa

TaBPOBOTO (ABYTABPOBOO) CEYEHMs Ha PaBoUyto BLICOTY CeueHms ) . B aneMeHTax ¢ NpofomnbHON apMaTypoi,

pacnonoXeHHOW paBHOMEPHO MO KOHTYpPY Ce4YeHud, a Takke B UeHTPalNibHO-PaCTAHYTbIX 3fIeMeHTax yka3aHHOoe
3Ha4YeHne MUHUMaNbHOrO apMUPOBaHMS OTHOCUTCS K NOSTHOW MOLaan cedeHuns GeToHa.

3HauyeHusl, NpuBedeHHble B Tabnuue 10.2, He PacnpoCTPaHSOTCA Ha apMUpPOBaHWE, ONpeaensieMoe pacyeToM
anemeHTa Ans ctaguil TPaHCNOPTMPOBaHMSA U BO3BEAEHUS, B 3TOM Cryyae Mnolafb cedeHus apmatypbl onpeaenseTcs
TONBKO pacyeTom Mo npoyHocTu. Ecnn pacyeTom ycTaHOBMEHO, YTO Hecylasi CnocoBHOCTbL aneMeHTa ucyepneiBaeTcs
OHOBPEMEHHO C 06Gpa3oBaHneM TpeLH B GETOHe pacTAHYTON 30HbI, TO Ans cnaboapMUPOBaHHbLIX 3NIEMEHTOB AOKHbI
yuyuTbiBaThCA TpebGoBaHus 5.8.

TpeboBaHus HacToAWEro MyHKTa He y4uMTbIBAlOTCA MPW  HasHavYeHUW nnowagn CceyvyeHuss apmaTypsl,
yCTaHaBNMBaeMOW Mo KOHTYpY NnuT (NaHenen) ua pacyeTta Ha M3rnb B NAIOCKOCTU MAMTbI (NaHenw).

10.5.2 JuameTp, MM, NMPOAONbHbLIX CTEPXKHEN CXKaTbIX 3NIEMEHTOB AOIMKEH ObITb He bonee:
16 - pna 6etoHa knacca B12,5 u Huxe;

25 - onsa 6eToHa knacca B15-B25;

40 - pnsa 6eToHa knacca B30 n Bbiwe.

B nsrmbaembix anemeHTax ¢ apmartypon knacca A600 u Huxe, guameTp NPOAOSbHbIX CTEPXKHEN, MM, AOIKEH BblTb
He Gonee:

16 - pna 6eToHa knaccos B12,5 u Huxe;
25 - nna 6eTtoHa knaccoB B15-B25;
32 - ona 6eToHa knaccoe B30 u BbliLwe.

Ans apmatypbl Gonee BbLICOKMX KMaccoB npedernbHble AMamMeTpbl CTep)KHeW OOMmKHbl OblTb COrmacoBaHbl B
yCTaHOBMNEHHOM Nopsake.

[OnameTp npofonbHbIX CTEPXKHEN BHELEHTPEHHO CXAaTbIX 31IEMEHTOB MOHOJTUTHBIX KOHCTPYKLMIA OOIDKEH ObiTh HE
MeHee 12 MMm.

10.5.3 B nuHenHbIX BHELIEHTPEHHO CXaTbIX 3feMeHTaxX PacCTOSHUS MeXAy OCAMU CTepXHel npoAoNnbHON
apmaTypbl OOIDKHbI NpUHUMaThes: He G6onee 400 MM - B HanpaBneHUW, NeprneHauKynsipHOM K MoCKOCTU usrmba, He
6onee 500 MM - B HanpaBrieHNM NIOCKOCTM Uarmba.

10.5.4 Bo BHELIEHTPEHHO CXaTbiX 3MIEMEHTaXx, Hecyllas CrNoCOOHOCTb KOTOPbIX MPU 3a4aHHOM 3JKCLIEHTpUCUTETE
NPOOOMbHOM CUMbl UCMONb3yeTcs MeHee 4YeM Ha 50%, a Takke B anemeHTax rubkoctelo [ fi < 17 (Hanpumep,
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NOAKONOHHUKAaX), rae Mo pacyeTy cxaTtas apmaTypa He TpebyeTcs, a Yicno pacTaHyTon apmatypsbl He npesbiwaeT 0,3%,
cornacHo 10.5.3, 10.6.1 n 10.6.2, no rpaHam, napannenbHbIM MAOCKOCTU M3rmba [onyckaeTcs He ycTaHaBnvBaTb
NPOJONbHYO U NnonepeYvHyto apmaTypy. [pyM 3ToM apMuMpoBaHue Mo rpaHsaM, NepneHanKynsapHeIM K NIoCKoCcTh nsrnba,
NPOV3BOAUTCS CBapHbLIMW Kapkacamu 1 ceTkamu € 3almUTHbIM crioeM 6eToHa TonwuHon He meHee 50 Mm.

10.5.5 B 6ankax wwupuHon Gonee 150 MM OOMKHO ObITb HE MeHee [OBYX MPOAOSbHbIX paboyuMx CTepXXHeRn,
3aBOANMbIX 3@ rpaHb onopbl. B pebpax c6opHbIX NaHenemn, HacTUOB, YacTOPEBPUCTLIX NEPEKPLITUIA K T.M. WMPUHON 150
MM U MeHee JonycKaeTcs AoBedeHne 40 Onopbl OQHOro NPOAOSIbHOIO paboYvero CTEPXKHS.

B nnutax pacctosaHusa mexay CTepXXHSMU, 3aBOAMMbIMU 3@ rpaHb ONopbl, AOMKHO 6bITh He Gonee 400 MM, Npuyem
nnoLwiaab CeYeHUst ATUX CTEepPXKHEM Ha 1 M LUMPUHBI MAWMTbLI JOIDKHA COCTaBnATb He MeHee 1/3 nnowaan ceyeHus
CTepXHen B nporeTe, onpegeneHHon pacyeToM no HanbonbluemMy nsrnbaroLemMmy MOMEHTY.

Mpn apmupoBaHMM HepaspesHbIX MNIUT CBapPHbIMW PYSIOHHLIMW CEeTKaMW BCE HWKHWE CTEPXHW BOMM3K
NPOMEXYTOYHbIX ONOp AONYyCKaeTCsl NEPEBOANTL B BEPXHIOK 30HY.

PaccTosiHna mexay ocsmmn pabounx CTEepXXHeEW B CpeaHel YacTu nponeTa NiuTbl U Hag Ornopon (BBEPXY) OOIDKHbI
ObITb He 6onee 200 mm npu TonwmHe ATl 4o 150 MM 1 He Gonee 1,5j: nNpu TonwmHe NnnTbl cebiwe 150 mm, rae i -

TOmNWMHa NNnTbI.

10.5.6 B wu3rmbaembix anemeHTax Mpu BbicoTe cedeHusi cBbile 700 MM Yy OOKOBbIX TpaHen [LOMKHbI
yCTaHaBMNMBaTbCS KOHCTPYKTUBHbBIE NPOAOSIbHbLIE CTEPXKHUN C PACCTOSAHUAMM MEeXAY HUMUK Mo BbicoTe He 6onee 400 Mm.

10.6 NMonepe4yHoe apMmupoBaHMe INIEMEHTOB
10.6.1 Y Bcex MNOBEpPXHOCTEN Xerne3o0eTOHHbIX 3NeMeHTOB, BONM3M KOTOpbIX yCTaHaBnuBaeTCs NpoAofbHas
apmaTtypa, AorkHa npegycMaTpvBaTtbCs nonepeyHas apmaTypa, OxBaTbiBalowas KpanHue npoaosbHble cTepxHu. MMpu
3TOM PacCCTOSAHUS MeXAy NOMepeYHbIMU CTEPKHAMMU Y KaXaoW MOBEPXHOCTU arieMeHTa AOImkHbl BbiTb He 6onee 600 mm,
HO He Bonee yABOEHHOW LUMPWHbBI FPaHn dNeMeHTa.

Bo BHELEHTPEHHO CXaTblX 3NeMeHTax C LEeHTparibHO-pacrnofioXeHHOW Hanpsraemow MNpOoAOSIbHOM apMaTypoMu
(Hanpumep, B cBasAX) yCTaHOBKa NOMNepeYvyHon apMaTypbl He TpebyeTcs, ecrnv CoNpoTMBIEHME OEWCTBUIO MONEPEYHbIX CUNM
obecneynBaeTca 6€TOHOM.

MonepeyHylo apmaTypy [JOMyCKaeTCsi He yCTaHaBnuMBaTb Yy rpaHeil TOHKuX pebep unsrmbaembix IMEMEHTOB
(wwrpuHon 150 MM 1 MeHee), No LLIMPUHE KOTOPbLIX pacnonaraeTcs OAvH NPOAOSbHbIN CTEPXKEHb UMM CBAapHOW Kapkac.

Bo BHELEHTPEHHO CXaTblX fMHENHBbIX 3NIEMEHTAX U B CXaTOW 30HE W3rMbGaeMblX 3NEMEHTOB MpPU HanNMynum
YUYUTbIBAEMOW B pacyeTe CXaToN NpoAoNbHOM apMaTypbl XOMYTbl AOMMKHbI OblTb HA PaCCTOSIHUM:

Mpn &, =400 MMa - He 6onee 500 MM 1 He Gonee:

204 -cBapHbix; 154 - Npu BA3aHbIX Kapkacax;

npu f;, %450 MMa - He Gonee 400 MM 1 He Bornee:

154 - cBapHbIX; 12 4 - Npu BsA3aHbIX Kapkacax.

Mpy 3TOM KOHCTPYKUMEN NornepeyHoi apMaTypbl AOMKHO ObiTb 0GecneyeHo 3akpenneHue cxkaTblX CTepXKHel oT
GOKOBOrO BbIMy4MBaHUS UX B Nt06OM HanNpaBieHuu.

PaccTosiHust Mexay XoMyTamu BHELEHTPEHHO CXaTblX 3NIEMEHTOB B MeCTax CTbikOBaHUS paboyen apmaTtypbl
BHaxnecTKy 6e3 cBapku 4ormkHbl 6biTb He 6onee 10 4 .

Ecnu HachbliweHne anemeHTa Tpebyemon No pacyeTy CXkaTon npogonibHOW apmatypon 5'Bbiwe 1,5%, a Takke
€CN1 BCE CeYeHne anemMeHTa cxaTo 1 obliee HacbllweHue apmatypon S u 5'Bbiwe 3%, paccTosHWe mexay XoMyTamu
JOMKHO bbITb He Bonee 10 4 1 He 6onee 300 MM.

10.6.2 KOHCTpyKUMA BSA3a@HbIX XOMYTOB BO BHELIEHTPEHHO CXaTblX anemMeHTax [omkHa OblTb Takon, 4TOObI
NpoaonbHbIE CTEPXHU (MO KparHen Mepe Yepes OOWH) pacnonaranucb B MecTax nepernba xoMmyToB, a neperubobl - Ha
pacctosiHum He 6onee 400 MM No WMpWHE rpaHn anemeHTa. lNpu wupuHe rpann He 6onee 400 MM 1 He Bonee YeTbipex
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NPOOOSIbHBIX CTEPXKHSX Y 3TOW rpaHu LOMNYCKAaeTCs OXBaT BCEX NPOAOSbHBIX CTEPXKHEN OQHMM XOMYTOM.

Mpu apMUpoBaHMN BHELLEHTPEHHO CXaTblX 3NIEMEHTOB MIIOCKUMU CBApPHbIMW Kapkacamu [Ba KparlHUX Kapkaca
(pacnonoXeHHble y MNPOTUBOMONOXHLIX FPaHen) AOMKHbl OblTb CoeduMHeHbl Apyr C ApyromMm pAans obpasoBaHus
MPOCTPaAHCTBEHHOIO kapkaca. [ns SToro y rpaHel aremMeHTa, HOpMarbHbIX K MIOCKOCTW KapKacoB, [OOMMKHbI
YyCTaHaBMNMBaTbCA MOMEpPEYHbIE CTEPXHW, MPUBapMBAEMbIE KOHTAKTHOW CBapKOW K YrioBbIM MPOAONbHLIM CTEPXHSM
KapkacoB, MUNW LUMWUMbKKX, CBS3bIBAIOLWME STU CTEPXKHU, HA TEX XKE PACCTOSHUSIX, YTO WU MOMeEPEeYHbIE CTEPXKHU MITOCKMX
KapKacoB.

Ecnu kpaliHWe nnockune kapkacbl UMEIT MPOMEXYTOYHbIE NPOAOIbHLIE CTEPXKHM, TO OHU HE pexe YeM Yepes3 OAMH
CTepXeHb U He pexe YeM yepe3 400 MM MO LUMPUHE FPpaHn 3neMeHTa JOSMKHbI CBA3LIBATLCS LMNUIIbKAMU C NPOAOSbHLIMU
CTEPXHAMM, PACMONOXKEHHLIMW Yy MPOTUBOMONOXHOW rpaHu. LUnunbku gonyckaeTcs He CTaBWUTb NMPU LUMPUHE FpaHu
anemeHTa He 6onee 400 MM 1 He Bonee YeTbipex NPOAOSbHbBIX CTEPXKHSX Y 9TON rpaHu.

10.6.3 BO BHELEHTPEHHO CXaTbIX 3NeMeHTax C Yy4YMTbiBaeMbiM B pacyeTe KOCBEHHbIM apMMpOBaHWEM B BuAe
CBapHbIX CETOK UMW HEHanNpsAraemMow CnvpanbHOW, UK KONbLEBOW apMaTypbl OMKHbI ObITb MPUHSATHI:

- pa3Mepbl iYeeK CETKN - He MeHee 45 MM, HO He Bonee 1/4 MeHbLUE CTOPOHbI CEYEHUS AfIEMEHTa U He Gonee
100 mm;

- AMaMeTp HaBuBKM crimpanen unu gnameTp koney - He meHee 200 mMMm;
- war ceTok - He meHee 60 MM, HO He Bonee 1/3 MeHbLLEeN CTOPOHbI cCeveHns anemeHTa n He 6onee 150 mm;

- Wwar HaBMBKM cnuvpanen unu war konevy - He meHee 40 mm, HO He Bonee 1/5 aMameTpa cevyeHus anemeHTa u He
6onee 100 mm.

CeTku 1 cnupanu (Kkonbua) A0SKHbI OXBaTbliBaTb BCIO paboyyto NMpoAosibHY0 apMaTypy.

MpyW ycuneHnm KoHUEBbIX Y4aCTKOB BHELIEHTPEHHO CXKaTbIX 3NIEMEHTOB AOMMKHbI YCTaHaBNMBATLCS CBapHbLIE CETKU
KOCBEHHOIO apMMpoBaHus Yy Topua - He MeHee YeTbIpex CETOK Ha AnuHe (cumTas OT Topua anemeHTa) He MeHee 20 4 ,

ecnv npoponbHas apmaTypa BbINOMHAETCH M3 rMagkux ctepxHen, n He meHee 10 4 - M3 CTepXHEN nepmoamyeckoro
npodouns.

10.6.4 [dnameTp XOMYTOB B BsI3@HbIX KapKacax BHELEHTPEHHO CXaTbiX JMHENHbIX 31IEMEHTOB [OIDKEH
npuHMMaTbest He meHee 0,25 4 1 He MeHee 5 MM, rae 4 - HanbonbLUWIA AMaMeTp NPOAOSbHbLIX CTEPXHEN.

[dnameTp XOMyTOB B BA3aHbIX Kapkacax n3rnbaembix 3afIEMEHTOB AOIMKEH NPUHMMATbLCS, MM, HE MEHee:
5 - Npu BbICOTE CEYEHUS AreMeHTa, paBHOM unu meHee 800 mm;
8 - 1o e, cBbille 800 MMm.

10.6.5 B 6ano4vHbIX KOHCTPYKLUMSAX BbICOTOM CBbiwe 150 MM M B MHOromyCTOTHbIX NnuTax (MnvM aHanormyHbixX
YacTopebpUCTbIX KOHCTPYKLUUSX) BbicoTon 6onee 300 MM AoMmkHa yCTaHaBNMBaTbLCA NonepeyHas apmartypa.

B cnnowHbIx nnuMTax He3aBMCUMO OT BbICOTbl, B MHOTOMYCTOTHbIX NAUTaXxX (MNN aHanorMyHbIX 4YacTopedpucTbix
KOHCTPYKUMAX) BbicoTon MeHee 300 MM 1 B 6anoyHbIX KOHCTPYKLMSAX BbICOTON MeHee 150 MM gonyckaeTcs nonepeyHyto
apMaTypy He ycTaHaBnmBaTb. [1pn 3TOM JOMKHO ObiTb 06ecneyeHo ycrnoBue pacyeTta cornacHo 7.2.18.

10.6.6 MNonepeyHas apmaTtypa B 6an0o4HbIX U MAWTHBIX KOHCTPYKUMSX, Yka3aHHbIx B 10.6.5, ycTaHaBnuBaeTcs:

Ha MPMOMOPHbIX Yy4YacTkax, pPaBHbIX MpPU pPaBHOMEPHO pacnpederneHHon Harpyske 1/4 npomeTta, a npw
COCpPEeOoTOYEHHbIX Harpyskax - pacCTOsiHUIO OT OMnopbl 40 Gnvkanwero rpysa, Ho He meHee 1/4 npomneTa, C Warom He
Gonee:

-} {2 v He 6onee 150 MM - NpY BbICOTE CEYEHUS ANEMEHTA [ , paBHOM nnn MmeHee 450 mm;
- k{3 nHe bonee 500 mm - TO e, cBbiwe 450 MMm;

-3/4 % v He 6onee 500 MM - Ha ocTanbHOM YacTu NPorieTa Npu BbICOTE ceveHns anemeHTa 6onee 300 mm.
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10.6.7 lMonepeyHasa apmaTtypa, NpedyCMOTPeHHasa Ans BOCMPUATUAA MonepedHbIX CUM, AoSHKHA OblTb C HAAEXHOW
aHKepOBKOW MO KOHLAM.

10.6.8 MNMonepeyHasa apmaTtypa B NnMTax B 30He NpogaBNMBaHUS ycTaHaBnMBaeTcs ¢ warom He 6onee 1/3 % u He
6onee 200 MM, Npy 3TOM LUMPUHA 30HbLI MOCTAHOBKW MOMEPEYHON apmaTtypbl AOfKHA OblTb He MeHee 1,5% (roe } -
TOMNWMHA NANTBI).

AHKepoBKa ykaszaHHOW apmaTypbl AoSmkHa cooTBeTcTBOBaTL 10.6.7.

10.6.9 lNonepeyHoe apMUPOBaHNE KOPOTKMX KOHCOMNEN KOMOHH BbINOTHAETCS TOPU3OHTaNbHbIMU UMM HAKITOHHLIMU
nog yrnom 45° xomytamu. LLlar xomyToB gormkeH ObITb He 6onee j; f &4 n He 6onee 150 mm (roe Jj; - BbICOTa KOHCOMN).

10.6.10 B anemeHTax, paboTamolmx Ha M3rMb C Kpy4YyeHWeM, Bs3aHble XOMYTbl AOSMKHbI OblTb 3aMKHYTbIMU C
HaJeXXHOW aHKepPOBKOW Ha KOHLAax, a Npu CBapHbIX Kapkacax BCe MonepeyHble CTEePXHW 000MX HanpaBfeHUN OOMKHbI
ObITb MpMBaApPEHbI K YrNOBbIM NPOAOIbHbLIM CTEPXHAM, 06pa3ysa 3amMKHYTbIA KOHTYp. [pu aTom gomkHa 6biTb obecneyeHa
pPaBHOMNPOYHOCTb COEAUHEHUIA N XOMYTOB.

10.7 CBapHble coeguHeHUs apMaTypbl U 3aKiagHbIX geTanen

10.7.1 Apmatypa n3 ropsidekaTaHoWn cTanu rmagkoro u nepuogmnveckoro npoduns n obblIkHOBEHHON apMaTypHON
NMPOBOMOKN, a Takke 3aknagHble geTanu OOMKHbI, M3rOTOBMNATLCS C NPUMEHEHWEM N1 COEOUHEHUS CTEPXKHEN MeXay
coboi 1 ¢ NMNOCKUMU 3NeMEeHTaMM MnpokaTta KOHTaKTHOW CBapKM - TOYEYHOW M CTbIKOBOW. [JomyckaeTcs nNpuMMeEHeHue
OYyroBoOK CBapKu - aBTOMaTM4YECKOM 1 NONyaBTOMaTUYECKON, a Takke pyyYHon cornacHo 10.7.5.

10.7.2 Tunbl CBapHbIX COEQMHEHU M CNOCOOblI CBapkM apmaTypbl M 3aknagHbiX AeTanen criegyeT HasHadaTb C
Y4ETOM YCNOBUI 3KCNNyaTaLum KOHCTPYKL MK, CBAPUBAEMOCTU CTanm, TEXHNKO-3KOHOMUYECKMX NOKa3aTenen coeauHeHnmn
N TEXHOSMOrMYeCcKnx BO3MOXHOCTEN NPeanpusTUS-U3roTOBUTENS B COOTBETCTBUM C HOPMATMBHBbIMW JOKYMEHTaMU Ha
CBapHyl0 apmMaTypy 1 3aknagHble AeTanm Xene3o0eTOHHbIX KOHCTPYKL M.

10.7.3 B 3aBoackunx yCrnoBusix nNpu U3roToBNEHMN CBAPHbLIX apMaTypHbIX CETOK, KapKacoB U COeQUHEHUIN Ha AfMHe
OTOENbHbIX CTEPXHEN crnegyet NPUMEHATb MPEeNMYLLECTBEHHO KOHTaKTHYKO TOYEYHYI0 M CTbIKOBYKO CBapky, a npu
M3roTOBMEHWUN 3aknagHblX AeTanen - aBToMaTUYeCKylo CBapKy nod htocoM Afs TaBPOBbIX M KOHTAKTHYIO pefibedHyto
CBapKy Ans HaxXNeCTOYHbIX COeANHEHUN.

10.7.4 Tpn MOHTaXXe apmMaTypHbIX U3AEeNUIA U COOPHbIX Xene3obeTOHHbIX KOHCTPYKLUIA B NEPBYI0 0Mepenb AOMKHbI
NPUMEHATLCA NolyaBToMaTUYecKMe cnocobbl cBapku, obecneymnBatoLLe BO3MOXHOCTb KOHTPOMS KayecTBa COeANHEHNIA.

10.7.5 lpn oTcyTcTBMM HEOOXOAMMOro CBaApPOYHOro 0GOpyAOBaHWS B 3aBOLCKMX YCIMOBUSIX U MPU MOHTaxe
JonyckaeTcs BbINOSMHATH KPeCTOOOpa3HbIe, CTbIKOBbIE, HAXIIECTOUHbIE N TABPOBbIE COEAMHEHNSA apMaTypbl U 3aKnagHbIX
aetanewn, NpMMeHsasa NpyBeAeHHbIE B HOPMATUBHBLIX AOKYMEHTaxX Ha CBapHyK apMaTtypy U 3aknagHble geTanu crnocoobl
OyroBov 1 py4yHOM cBapku. He gonyckaeTcs NpMMeHATb OYrOBYH CBApKy NpuUXBaTKaMy B KPeCTOOOpa3HbIX COeANHEHUAX
cTepxxHen paboyen apmaTypbl knacca A400 mapkm 35IC.

MpuMeHsiA py4YHylo OyroByto CBapKy Mpu BbIMOMIHEHUN CBapHbIX COEAMHEHWI, pacCUYUTbIBAEMbIX MO MPOYHOCTU, B
ceTKax W Kapkacax, crefyeT yCTaHaBnvBaTb [OMOMHUTENbHbIE KOHCTPYKTUBHBLIE 3MIEMEHTbI B MecTax COefVHEHMs
CTEPXXHEeN NPoAONbHON U NoNepeyHon apMaTyphbl (MPOKNaaKnM, KOCbIHKA, KPHOYKU U T.4.).

10.8 CTbIKM HeHanpsAiraeMown apmaTtypbl BHaxmnecTKy (6e3 cBapku)
10.8.1 CT1bikn HeHanpsiraemon pabouyeri apmaTypbl BHaxmnecTtky MNPUMEHSIOTCA MPWU CTbIKOBAHWMU CBapHbIX WU
BA3aHbIX KapKacoB 1 CETOK, Npu 3TOM AnamMeTp paboyen apmaTypbl AOMmKeH bbiTb He 6onee 36 Mm.

CTblkn cTepxHen paboyen apmaTtypbl BHaxNeCTKy He pekoMeHAyeTcsd pacrnonaratb B pacTSHYTOW 30He
n3rnbaemblX N BHELEHTPEHHO PacTAHYTbIX 3MIEMEHTOB B MECTax MOMHOIO MCMOMb30BaHWsS apmaTtypbl. Takne CTbikM He
OOMNYCKaloTCS B JIMHEWHbIX fIEMEHTaXx, CeYeHNe KOTOPbIX NMOMHOCTBLIO PacTAHYTO (HanpuMep, B 3aTsXKax apok) u BO BCeX
cny4vasx npuMeHeHns cTepXxHeBon apmaTypsbl knacca A600 1 BbiLLe.

10.8.2 nuHa nepenycka (Haxnectku) jCTbIKOB PaCTSHYTOW MM CxXaTon pabo4ven apmaTypbl, CBAapHbIX CETOK U

KapkacoB B paBoyem HanpaBrieHUM AOMKHbI BbiTb HEe MeHee 3HaveHus !, , onpeaensemoro no dopmyne (10.1) u
Tabnvue 10.1.

10.8.3 Ctblkn CBapHbIX CETOK N KapKacoB, a Takke paCTAHYTbIX CTep)KHeI7I BA3aHbIX KapKaCoOB N CETOK BHaAXI1E€CTKY
77



6e3 cBapku OOMKHbI pacnonaraTbes Bpas6exky. Mpu aTom nnollagb cevyeHnss paboumx CTEPXKHEN, CTbIKyeMbIX B OQHOM
MecCTe UMM Ha pacCTOSHUM MeHee AnuHbI nepenycka 7, OOMKHa cocTaBnsaTh He Gonee 50% obLliel nnolagn ceyeHus

pacTAHYTOW apMaTypbl - IPU CTEPXKHSIX NepUoaNYecKoro Nnpoduns u He Gonee 25% - Npwv rNagkUX CTEPXKHSAX.

CTbikoBaHMe OTAENbHbIX CTEPXKHEN, CBapHbIX CETOK M KapkacoB 6e3 pasbexku fonyckaeTcs Npy KOHCTPYKTUBHOM
apMupoBaHun (6e3 pacyeTa) n Ha Tex yvyacTkax, rae apmaTypa ucnonb3yetcs He 6onee yem Ha 50%.

10.8.4 CTblkM CBapHbIX CETOK B HanpasneHun paboyen apmaTypbl U3 rnagkon ropsyekataHon cranm knacca A240
OOJIDKHbI BbINOMHATLCA Takum obpasom, UTobbl B KaXOoW U3 CTbIKyeMbIX B PacTsIHYTOM 30HE CETOK Ha ANWHE HaxXMecTKu
pacnonaranocb He MeHee OBYX NMOMepeYHbIX CTEPXKHEN, MPUBAPEHHBIX KO BCEM MPOAOJSIbHLIM CTEPXKHSIM CETOK (PUCYHOK
10.1). Takve e TWMbl CTLIKOB MPUMEHSAIOTCA AN CTbIKOBaHUS BHAXIECTKY CBapHbIX KapKkacoB C OAHOCTOPOHHUM
pacnonoxeHvem pabounx CTepXXHEN N3 apmMaTypbl BCEX BUOOB.

CTbikn CBapHbIX CETOK B HanpaeneHun paboyer apmatypsbl knaccos A300 n A400 BbinonHsaoTcA 6e3 nonepeyHbixX
CTepXHen B npefenax CTblka B OAHOW Unn obenx CTbikyembix ceTkax (pucyHok 10.2).

10.8.5 CTbiku cBapHbIX CETOK B Hepabovem HanpaBfeHuM BbINOSMHAKTCA BHaXMeCTKy C nepenyckom (cyurtas
Mexay KpanHuMy pabounmmn CTEPXKHAMN CETKN):

- Ha 50 mm (pucyHok 10.3 a, 6) - Nnpu guameTpe pacnpegenuTensHON (NonepeYyHon) apMaTtypbl 40 4 MM BKIHOY.;
- Ha 100 mm (pucyHok 10.3 a, 6) - To Xxe, cBbilwe 4 MM.
Mpn onametpe pabouyen apmaTypbl 16 MM u Gonee cBapHble ceTkn B Hepaboyem HanpaBneHun [onyckaeTcs

yKknagpiBaTb BMApPUTBIK OPYr K ApYry, NepekpbiBas CTblK CheuuanbHbIMU CTbIKOBbIMU CEeTKaMW, YKMNaablBaeMbIMU C
nepenyckoM B KaXKayto CTOPOHY He MeHee 15 4 pacnpegenutenbHoi apmatypbl n He meHee 100 mm (pucyHok 10.3, B).

CBaprIe CeTKn B Hepa60qu HanpaBieHN [OO0NyCKaeTCAd YKragbiBaTb BMNPUTbIK 0e3 Haxmnectkm un 6e3
OONOJTHNUTEJTIbHbIX CTbIKOBbIX CETOK MNMpu:

- YKInagke CcBapHbIX NMOJIOCOBbIX CETOK B ABYX B3aMMHO nepneHanKynapHbIX HanpaBlieHUAX]

- Hannm4ymnmn B MeCTaxX CTbIKOB OOMNOJIHUTEIbHOIo KOHCTPYKTUBHOIO apMupoBaHuA B HanpaBneHun
pacnpegenuTensHon apmMaTypbl.
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a - npu nonepeyHbIX CTEPXKHAX, paCnoJIOXKEHHbIX B OAHON NnockocTh; 6, 8 - To Xe, B Pa3HbIX MNITOCKOCTAX

PucyHok 10.1 - CTbiku cBapHbIX CETOK BHaxnecTtky (6e3 cBapku) B HanpaBneHun paboyernn apmatypbl, BbINMOSIHEHHOW U3
rMagKkux CTepXXHewn
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PucyHok 10.2 - CTbiku cBapHbIX CETOK BHaxnecTky (6e3 ceapku) B HanpasneHun paboyen apmatypbl, BbINOSIHEHHOW U3
CTepXXHen nepuoamnyeckoro npoduns

50 — 100

d
.II@‘EIW{

a)

Eﬂ--ml}uu,_T
—— v -c._#_"

e

5
Ir—-ui-

[3)]
= 100 mm, = 154,
L . .:!-. ﬁ_ ]
L e e p—— v n-:
d
8)

a - CTbIK BHAXNeCTKy C pacronoXeHneM paboumx CTep)XHeln B O4HOMN NNOCKOCTU; 6 - TO e, C pacrnonoxkeHnem paboumx
CTepXHel B pasHbIX NMOCKOCTAX; 8 - CTbIK BNPUTLIK C HAMNOXXEHWEM AOMOMHUTENLHOW CTIKOBOW CETKM

PucyHok 10.3 - CTbikun cBapHbIX CETOK B HanpasfeHny pacrnpegenuTensHon apmaTypbl

10.9 CTbIKM 35IeMEHTOB COOPHbLIX KOHCTPYKLMMA
10.9.1 TNpu cTblkOBaHUN XKene30beTOHHbLIX 3MEMEHTOB COOPHbLIX KOHCTPYKLUMIA YCUIUS OT OOHOro 3remMeHTa K

Opyromy nepenarTca 4Yepes3 CTblKyemMytro pa6oqyro apmMmartypy, CtallbHble 3aKnagHble OeTtanu, 3anojiHAeMble 0eToHOM
LWBbI, OETOHHbIE LUMNOHKN 1NN (D,J'Iﬂ CXaTbIX SﬂeMeHTOB) HenocpeaCcTBEeHHO 4epe3 OETOHHble NOBEPXHOCTU CTbIKyeMbIX

ONieMeHTOB.

CTblkOBaHue npeaBapuUTesibHO HaNpPAXXeHHbIX 3fIeMeHTOB U KOHCprKLLI/IIZ, K KOTOPbIM NpeabABAOTCA Tpe6OBaHVIF|
BOOOHENPOHNLAEeMOCTHN, AOJTKHO OCYLLECTBNATLCA ©eToHOM Ha HanpdararwwemM LuemMeHTe.

10.9.2 XecTkme CTbIKM COOPHBIX KOHCTPYKUMIW [OOMMKHbI 3aMOHOMIMYMBATLCHA 3aMOfHEHWEM LUBOB, MEXAy
anemeHTamu, 6eToHoOM. Ecnn npu usrotoBneHnn anemeHToB obecrneyvBaeTcs NoTHas NoAroHka NOBEPXHOCTEN Apyr K
Apyry (HanpvmMep, npu WMCMofb30BaHUM Topua OOHOrO U3 CTbIKyeMbIX 3fIEMEHTOB B KadecTBe onanybku ansa Topua
ApYroro), 4onycKaeTcs BbIMOSIHEHME CTLIKOB HACYXO NpuY nepefade Yepes CTblK TONbKO CKUMAIoLLEro yCunums.

10.9.3 CTbikn 9NEMEHTOB, BOCNpMHUMaKLne pacrtarmsarowime ycunma, OOJKHbl BbINOJTHATLCA:
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- CBapKOW CTanbHbIX 3aKnafHbIX AeTanen;
- CBapKoWi BbIMYyCKOB apMaTypbl;

- MPONYCKOM 4Yepe3 KaHanbl UM nasbl CTbIKYyEMbIX 3NIEMEHTOB CTEpPXXHEN apMaTypHbIX KaHaToB unu GONTOB C
nocrneayowmnm HaTs)KeHMeM WX U 3anofIHEHWEM LWBOB W KaHanoOB LIEMEHTHbIM pacTBOPOM WM MEKO3ePHUCTLIM
6eToHOM,;

- CKnemBaHnem 3rnemMeHTOB KOHCTPYKUMOHHbIMK nonnmMeppacTteopamMmn C npuMeHeHnem coeanHUTENbHbIX ,u,eTane|7|
N3 CTEPXXHEBON apmaTypbl.

Mpn NpOEKTUPOBaAHUN CTLIKOB 3MIEMEHTOB COOPHBLIX KOHCTPYKLMI OOMKHBI NpeaycMaTpmMBaThCs Takme CoeanHEHUS
3aknagHbIx geTtanen, npy KOTopbiX He npoucxoanno 6bl pa3rnbaHnst Mx YacTen u Bblkonos 6eToHa.

10.9.4 3aknagHble AeTanu OomkHbl ObiTb 3aaHKepeHbl B 6ETOHE C NMOMOLLbI0 aHKEPHBIX CTePXKHEN UMK NpUBapEH®I
K paboyeit apmaType 3rIeMeHTOB.

3aknagHble getanu ¢ aHKkepamMu LOJDKHbl COCTOATb W3 OTAENbHbIX NNacTuH (YrofikoB MnvM ¢oacoHHOW cTanu) ¢
NpUBapeHHbLIMN K HAM BTaBpP WM BHaXNECTKY aHKEPHbIMU CTEPXHSAMWN NMPEUMYLLECTBEHHO U3 apmaTypbl knaccos A300,
A400. [InnHa aHKepHbIX CTEPXHEWN 3aknagHbIX AeTanewn npu OeNCTBUM Ha HUX pacTSArMBatoLLMx CUN AOMmKHa ObiTb He

MeHee 3HadeHnsi {4, , onpeaensiemMoro cornacHo 10.4.2.

[nvHa aHKepHbIX CTEpXXHEN MOXET ObiTb YMEHbLUEHa NMpW YCIOBWUM MPUBAPKU Ha KOHLUAX CTEPXHEWN aHKepHbIX
MracTUH WNN YCTPOMCTBA BbICAXEHHbLIX FOPsSYMM CrocobOM aHKepHbIX FOMOBOK AMAMETPOM He MeHee 2 4 - Ans

apmaTypbl knaccoB A240 n A300 n He meHee 3 4 - anda apmatypsbl knacca A400. B aTux cnydasx AnvHa aHKepHoro
CTEpPXHS onpedenseTcsa pac4eToM Ha BblkanbiBaHue W cMaTue B6eToHa u npuHumaeTcs He meHee 10 4 (roe 4 -
AnameTp aHkepa, MMm).

Ecnun aHkepbl, UCMbITbIBAOWME paCTsKEHME, pacnonaratTCsi HOPManbHO K OCM 3feMeHTa M BOOMb HUX MOTryT
06pa3oBbIBaTLCS TPELUMHLI OT OCHOBHbLIX YCUIUIA, OEWCTBYIOWNX HA 3NEMEHT, KOHLbl aHKEPOB OOMKHbl ObiTb YCUIEHbI
npuBapeHHbIMU NNAaCTUHAMMW UMK BblCaXXEHHbLIMU FONIOBKaMM.

LLITamnoBaHHble 3aknagHble AeTann SOSMKHbI COCTOATb M3 MOSI0COBbLIX aHKepoB C ycuneHnem (Hanpmmep, B Bnae
CCbepI/I‘-IeCKVIX BbICTyI'IOB) M y4acCTKOB, BbINOJIHAKOLWNX (bYHKLI,VII'O nnacTtuH (aHaJ'IOFVI‘-IHO CBapHbIM ﬂ,eTaJ’IﬂM).
LLITamnoBaHHble 3aknagHble getanu cnenyet npoekTupoBaTtb U3 NosIoCOBOM CTann TOMLWMHON 4-8 MM Takum o6pa30M,
4TOObI OTXOAbI npn packpoe nonochbl ObIIM  MUHUMAnbHbLIMMU. Hetanb Heobxoamnmo paccynTbiBatb MO MNPOYHOCTU
NOJTI0COBbLIX aHKepoB M NJacTuH. npOHHOCTb aHKepOBKM AOeTanun npoBepdeTcda npu pacyete OeToHa Ha packanbiBaHue,
BblKalbiBaHe U CMATUE.

TonwuHa nnacTvH 3aknagHblX deTanen onpegensieTca cormacHo 7.2.31 n B COOTBETCTBUM C TpeboBaHWsMU
cBapku. B 3aBMCMMOCTM OT TEXHONMOrMW CBapKW OTHOLUEHME TOSLWMHbI MAACTUHbl K AMaMeTpy aHKepHOro CTEepXHS
NPUMHUMaeTCs B COOTBETCTBUM C TPeBOBaHMAMN HOPMATUBHbBIX 4OKYMEHTOB.

10.9.5 Ha KkoHUEeBbIX 4acTaX, CTbIKyeMbIX BHELEHTPEHHO CXaTblX 3/IEMEHTOB (Hampumep, Ha KOHUax COOpPHbIX
KOMOHH) JOMMKHa yCTaHaBNUBaTbLCA KOCBEHHas apmatypa cornacHo 10.6.3.

10.10 OToenbHble KOHCTPYKTUBHbIE Tpe6oBaHUA
10.10.1 OcapgouHble wWBblI AOMKHbI NpedycMaTpyMBaTbCA B Cryvyasx BO3BEAEHVS 30aHWs (COOPYXXKEHMs) Ha
HEOQHOPOAHbIX PYHTaxX OCHOBaHWS (MPOCad0YHbIX M OP.), B MECTax Pe3KOro M3MEHEHUs Harpy3oK 1 T.M.

Ecnv B ykal3aHHbIX cryvyasix OCafoO4Hble LWBbl He npegycMaTpuBaroTcs, (yHOAMEHTbl AOMMKHbI 00nagaTtb
OOCTaTOYHON MPOYHOCTBIO U XXECTKOCTbIO, NMpeaoTBpallaloLLe NoBpeXaeHne Bblilenexalmx KOHCTPYKUMIA, unm ObiTb
cneunanbHON KOHCTPYKUMK, CryXallen Ana JOCTUXKEHUS 3TON Xe Lenu.

OcapoyHble LWBLI, a Takke TeMnepaTtypHo-ycago4Hble LWBbl B CNNOLWHbIX OETOHHbIX M Xene3obeTOHHbIX
KOHCTPYKLUNAX cnenyet BbIMOJTHATb CKBO3HbIMMW, pa3pesan KOHCTPYKUUIO no noaoLlBbl cbpr,ameHTa.
TeMHepaTypHo-ycap,quble lWBbl B Xerne300eTOHHbIX Kapkacax BbIMNOJIHAKTCA NocpeacTtBOM MNpUMEHEeHNA OBOWHbIX
KOJTOHH C AoBedeHuneM LBa o Bepxa cbyH,u,ameHTa.

PaccTosiHust mexay TemnepaTypHO-yCca[oYHbIMU LBaMU B GETOHHbIX dyHOaMeHTax W CTeHkax MNoABarnoB
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JonyckaeTcs NpMHUMaTb B COOTBETCTBMM C PACCTOSHUAMU MeXay LWBaMU, NPUHATBIMU S BbILLENexXallnX KOHCTPYKLNNA.
10.10.2 B 6eTOHHbIX KOHCTPYKLUUSAX OOIMKHO NpeaycMaTpmBaTbCa KOHCTPYKTUBHOE apMUpOBaHUE:
- B MecTax pe3koro U3aMeHeHus1 pasMepoB CEYEHMS SNIEMEHTOB;
- B MecTax U3MeHeHWs1 BbICOTbI CTEH (Ha yvacTke He MeHee 1 M);
- B OETOHHbIX CTEHax NoA 1 Hagd NPOeMaMn KaXKAoro aTaxa;
- B KOHCTPYKLUUSAX, NOABEPratoLLNXCa BO3AEUCTBMIO AMHAMUYECKOW Harpy3Kku;
- Y MEHEee Hanps>KeHHOW rpaHu BHELLEHTPEHHO CXaTbIX 9NEMEHTOB.

TpeboBaHUs HAacTOSLLEro MyHKTa He PacrnpOCTPaHSIOTCA Ha 3NeMEHTbl COOPHbLIX KOHCTPYKLUIA, NPOBEpsieMble Ha
CTaausix TPaHCMOPTMPOBAHUS M MOHTaxa, B 3TOM crflydyae HeobXxoaumoe apMupoBaHWE OnpefensieTcsl pacyeTom Mo
MPOYHOCTM.

Ecnu pacyeTom ycTaHOBMEHO, YTO MPOYHOCTb 3MEMEHTa UcUepnbiBaeTCsl O4HOBPEMEHHO C 0Opa3oBaHNEM TPELLMH
B OeTOHe pacTsHYTOWM 30HbI, TO criefgyeT yunTbiBaTb TpeboBaHusa 5.8 ans cnaboapmMmnpoBaHHbIX anemeHToB (6e3 yyeTa
paboTbl pacTaHyToro 6etoHa). Ecnn, cormacHo pacyeTy ¢ y4eTOM CONPOTUBIIEHMS PacTsHYTOW 30HbI BEeTOHa, apmaTtypa
He TpebyeTcs M ONbITOM [OKa3aHa BO3MOXHOCTb TPAHCMOPTUPOBAHUSA M MOHTaXKa TakMx anemeHToB ©6e3 apmarypbl,
KOHCTPYKTMBHAsi apMaTtypa He npegycMmatpyBaeTcs.

10.10.3 CooTBETCTBME PACMONOXEHUA apMaTypbl MPUHATOMY B NPOEKTe AOMKHO obecneumBaTbCst cneumnanbHbIMM
MeponpUSTUAMM (YCTAHOBKOWM NNacTMacCoOBbLIX (PUKCATOPOB, LWanb M3 MenKo3epHUCTOro 6eToHa u T.M.).

10.10.4 OTBepcTUSt 3HAUUTESbHBIX Pa3MEPOB B KeNe300eTOHHbIX NMMTax, NaHensx u T.M. AOIMKHblI OKalMISATbCS
[OMNOJSIHUTENbHON apmMaTypoil ceyeHMEM He MeHee ceuyeHust pabodeit apmaTypbl (TOTO Xe HanpasreHusi), koTopas
TpebyeTcs No pacyeTy NAUTbl KakK CNIIOLHOMN.

10.10.5 Mpun npoeKkTUpoBaHUN 3NEMEHTOB COOPHbLIX MEpPeKpbITU cnegyeT npeaycMaTpuBaTtbh YCTPOWCTBO MeEXay
HAMK LUBOB, 3anonHsembix 6eToHoM. LUupuHa WBOB HasHavaeTcs u3 ycnoBusi obecneyvyeHus KavyeCTBEHHOro ux
3anosIHEHNsT U JOMMKHA COCTaBnATb He MeHee 20 MM ANng 3NeMEHTOB BbiICOTON ceveHus Ao 250 mm n He meHee 30 MM -
0N 3NeMeHTOoB 60nbLUen BbICOThI.

10.10.6 B anemeHTax cOOpHbLIX KOHCTPYKLUUIN AOMKHbI NpegycmMaTpmMBaTbCa NPUCNOCOONeHns ons 3axsara ux npu
nogbeme: MHBEHTApPHbIE MOHTaXHble BbIBMHYMBAKOLWMECH NETNN, CTPOMOBOYHbIE OTBEPCTMS CO CTarnbHbIMU TpybOkamu,
CTauMOHapHble MOHTaXHble MeTnvM M3 apMaTypHbIX CTepxHen u T.n. MNeTnu And nogbema AOMKHbl BbIMOMHATLCA U3
ropsiyekaTaHonm ctanu.

10.11 [OononHuTenbHble TpeboOBaHMA NO KOHCTPYMPOBAHMIO NpeaABapuUTENbHO  HanpsXKeHHbIX
XKene3o6eTOHHbIX 3NeMEHTOB

10.11.1 B npeaBapuTenbHO HanpshKeHHbIX 3neMeHTax HeobxoaMmo obecneumBaTb HagexHoe cuenfeHne
apmaTypbl ¢ 6eTOHOM NyTem MPUMMEHeHMs CTanu Nepuoamyeckoro npoduns, 3anofiHeHWe KaHanoB, Ma3oB M BbIEMOK
LEeMEHTHbIM PAaCTBOPOM UMW MENKO3ePHUCTbIM BETOHOM.

10.11.2 CxeMbl K Ccnocobbl BO3BEAEHUS CTaTMYECKU HeonpedenuvbiX npeaBapuTenbHO  HampshKeHHbIX
KOHCTPYKUMI pekomeHayeTcs BblOMpaTb Tak, 4YToObl Mpu cOo3daHuWM npeaBapuTENbHOrO HanpshKeHWUs MCKvanach
BO3MOXHOCTb BO3HWKHOBEHWSI B KOHCTPYKUMM [OOMNOMHUTENbHbIX YCUIUWA, yXyAwawwmux wux paboTy. [donyckaetcs
YCTPONCTBO BPEMEHHbIX LUBOB WX LLAPHUPOB, 3aMOHOMNMYMBAEMBIX NOCIE HATSXEHUA apMaTypbl.

10.11.3 B cOOpPHO-MOHOMUTHBIX KENe3obeTOHHbIX KOHCTPYKUMSIX [OOIMKHO obecneuvBaTtbCcs  cLenneHne
npenBapuTENbHO HaMpPsKEHHbLIX 3NIEMEHTOB C OETOHOM, YNOXEHHbIM Ha MecTe MPUMEHEHUS KOHCTPYKUWUW, a Takke
aHKepoBKa WX KOHUEBbIX Yy4yacTkoB. CoBMecTHass paboTa 3neMeHTOB B MOMEPEYHOM HarpaBleHUn [OIDKHA
obecneunBaTbCs COOTBETCTBYIOLLMMU MEPONPUATUAMM (YCTAHOBKOW MOMEPEYHON apmaTtypbl Unu npensapuTenbHbIM
HanpsP>KeHNEM 3/1IEMEHTOB B MOMEpPEeYHOM HanpasreHun).

10.11.4 YacTb NpogonbHON CTEPXKHEBOW apMaTtypbl 3fieMeHTa AOnyckaeTcsl NpMMeHsiTb 6e3 npeaBapuTenbHOro
HanpsKeHusi, ecny Npu 3TOM BbINOMHAITCA TpeboBaHWsA pacyeTa no TPELUMHOCTONKOCTM U aedopmaumsam.

10.11.5 MecTHOE ycuneHne y4acTtkoB npenBapuTesribHO HalnpsAXeHHbIX 3J1eEMEeHTOB MNno4 aHKepamMmu Hanpﬂraemom
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apmMaTtypbl 1 B MeCTax OnMpaHnAa HaTAXHbIX yCTpOI;ICTB pekoMmeHOyeTCA BbINOJTHATb yCTaHOBKOVI 3aKnagHbIx getanen unm
OONOSTHUTENBHOM nonepequﬁ apmMaTtypbl, a Takxe yBelim4eHnem pasmepoB Ce4eHNA 3N1IeMEeHTOB Ha 3TUX y4YacCTKaxX.

10.11.6 Y TOpUOB 9NemMeHTOB Heobxooumo mnpegycMaTpuBaTb AOMOSTHUTENbHYIO  HaMnpsiraeMyto  Unu
HeHanpsraemyo nonepeyHyo apMaTypy, ecnm HanpsraeMmas npogosfibHas apmaTtypa pacnornaraeTcsi COCpeoTO4EHHO Y
BEPXHEN U HWXKHEN rpaHen.

HanpsikeHne nonepeyHoin apmatypbl crieQyeT BbIMOMHATL OO HATSKeHWs NPOAONbHOM apMaTtypbl YCUIMEM He
meHee 15% ycunusa HaTskeHWsl BCell NpoaobHONM apMaTypbl pacTSHYTON 30HbI ONOPHOIO CeYEHUS.

HeHanpﬂraemaﬂ nonepeyvyHada apMmatypa OOoJDKHa ObITb HAOQEXHO 3aaHKepeHa no KoHuam anBapK0|7| K 3aKknagHbiM
aetanam.

10.11.7 Ons npoBONOYHOM apmaTtypbl, PacnofioXeHHOW B BuAE Nyyka, OOIDKHbI NpedycMaTtpuBaTbCs 3a30pbl
MeXay OTAENbHbIMU MPOBOMOKaMW MAWM rpynnamu NpoBOSIOK (YCTAaHOBKOM cCnupanen BHYTPU My4vka, KOPOTbILENn B
aHkepax v T.n.) paamepamu, OCTaTOYHLIMU AN1A MPOXOXKAEHMS MexXAy NPOBOSIOKaMU My4yka LIEMEHTHOro pacTBopa uiu
MeIIKO3epHUCTOro 6eToHa nNpv 3anofHEHNW KaHanoB.

10.11.8 Y KoHUOB npenBapuUTesibHO HaNpAXeHHbIX 3J1eMEeHTOB [OO0JKHa ObITb yCTaHOBJ1IeHa AOOnoJIHUTerNbHadA
nonepeyvyHaa unn KoceeHHad apmMatypa (CBaprIe CEeTKN, oxXBaTbiBarolne BCce npoaosibHble CTEPXXHU apMaTypbl, XOMYThbI

n 1.0. ¢ warom 5-10 cm) Ha gnvHe yyactka He meHee 0,6 fp , a B arnemMeHTax u3 6etoHa knaccos B7,5-B12,5 - ¢ warom 5

CM Ha ANWHE yyacTKka He MeHee fp (9.1.10) n He meHee 20 cm ONs anemMeHToB C apmaTtypon, 6e3 aHkepoB. YCcTaHOBKa
aHKepOB Yy KOHLIOB apmaTypbl 06s3aTenbHa Ana apMmaTtyphbl, HAaTArMBaemow Ha 6eToH 1 ANa apMaTypbl, HaTArMBaeMon Ha
yrnopbl, MpU HeJocTaTodHOM ee cuenneHun ¢ 6eToHoM (rnagkow MPOBOSIOKM, MHOFOMPSAAHbLIX KAaHAaToB), NpU 3TOM
aHKepHble YCTPOWCTBA AOMKHbI obecneunBaTb HageXHYO 3a4enKy apMmaTypbl B 6eToHe Ha Bcex cTagusx ee paboTbl.

Mpn ncnonb3oBaHMM B KayecTBe HanpsiraeMon paboyen apmaTtypbl BbICOKOMPOYHOW apmaTypHOW MNpPOBOMOKU
nepuoanyeckoro npodunsi, apmaTypHbiX KaHaTOB OAHOKPATHOW CBUBKM, YCTAHOBKA aHKEPOB Y KOHLOB HanpsiraembiX
CTepXxHen He TpebyeTcs.

10.12 KoHCTpyMpoBaHUE OCHOBHbIX HECYLUMX Xene3obeTOHHbIX KOHCTpykuun npusedeHo B CI1 63.13330.2012
(nogpasgen 10.4).

MpunoxeHne A

OCHOBHbIe GyKBEeHHble 0603Ha4YeHUA
Ycunusi om eHewHUx Ha2py30K U 8o30elicmeull 8 rnornepeyHoM cedeHuu anemeHma

Ad - n3rmbatoLLmnii MOMEHT;

M;,. - n3rnbarwLlmi MOMEHT C y4eTOM MOMEHTa YyCunna npenBaputeribHOro 06XaTnsi OTHOCUTENbHO LeHTpa
TAXECTU NnpnBeaeHHOro Ce4eHu4;

M - npopornbHag cuna;

{’ - nonepeyHas cuna;
T - KPYTALMA MOMEHT.

XapakmepucmuKku mamepuaros

Rg,,n - HOpMaTMBHOE COMpPOTUBNEHMe GeToHa OCEeBOMY CXKaTuIO;

Ry, R,g,,sg,- - pacyeTHble CONpOTUBMEHNA BeToHa OCEeBOMY CXaTuko ANs nNpeferibHbIX COCTOSHUA COOTBETCTBEHHO
nepsown U BTOPOW rpynm;

R&f,n - HOpMaTUBHOE COMPOTUBIIEHNE BETOHa OCEBOMY PACTSIKEHMWIO;
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R&f , R,E;f,_ggr - pac4eTHble CconpoTuBIEeHUA OeToHa 0CeEBOMY pacCTaXeHU aOnda npegenbHbIX COCTOSIHMI

COOTBETCTBEHHO MEPBON 1 BTOPOW rpynm;
R,;;.,go.: - pacyeTHOe conpoTMBrieHne BeToHa CMATUIO;
RE?'P - NnepegaToyHasi NPOYHOCTbL BETOoHa;
Rpund - PacHeTHOE CONPOTUBIEHNE CLENEHNS apMaTypbl C 6ETOHOM;

R, Rs,sgr - pacyeTHble COMPOTUBIEHUSI apMaTypbl PacTSHKEHUIO ANst NpefenibHbIX COCTOSIHUA COOTBETCTBEHHO

nepBon U BTOPON rpyn;
K., - pacyeTHOe CONpOTUBIIEHME NOMNEPEYHON apMaTypbl PACTSHKEHMIO;
R, - pac4eTHOE CONPOTUBMEHNE apMaTypbl CKaTUIO AN NpeaenbHbIX COCTOSAHWIA NepBO rpynnbl;
Hy - HauanbHbIn Moaynb ynpyrocT 6eToHa Npu CKaTUM U PacTSHKEHUM;
Ey pad - NPUBEAEHHBIN MOAY b AedopMaLmm cxaTtoro 6eToHa;
X, - Moaynb ynpyroctu apmaTtypbi;

. ad - NPMBEAEHHbIN MOAynb AecdopMauuy apMmaTypbl, PacroflOKEHHON B PAaCTAHYTOM 30He aneMeHTa C

TpewnHamu;

EEJ,:,, Ebm - npegeribHble OTHOCUTESbHbIE p,eq)opmau,mw GeToHa COOTBETCTBEHHO npun paBHOMEPHOM OCEBOM

CXaTunn N 0CeBOM pacCTAXEHUN,

£ - OTHOCUTENbHbIE AedopMaLmMn apMaTypbl NPU HaNPSHKEHNAU, PABHOM Rs ;

©p,sh - OTHOCUTESbHbIE AeopMmaLmn ycaaku 6eToHa;

Pg cr - KOIPDUUMEHT NON3y4ecTn 6eToHa;

(f. - OTHOLLEHNE COOTBETCTBYIOLLMX MOAYNEN ynpyroctTn apmaTypsbl Es n 6eToHa EE,;
¥ i - KO3 PMLMEHT ycnoBun paboTbl 6eToHa;

Vi P - KO3(hcpuumeHTa nonepeyHon Aedopmanmm 6etoHa (koadduumerTa lNyaccoHa).

XapakmepucmuKu MonoxeHusi NPodosibHOU apMamypbi 8 NoNepeyHOM CeyeHuUU nemeHma

& - 0bo3HavYeHne pacTaHyTON NPOAOSBLHON apMaTypbl;
5'- obo3HaueHne cxkaTon NpoaosibHON apmaTypbl;

I'eOMempuquKue Xapakmepucmuku

& - WWMPUHa NPSAMOYroribHOro ceveHus,

LuMpuHa pebpa TaBpoOBOro 1 ABYTaBPOBOro CeYeHMit;
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f:'f , f:'f - WMpUHA MOJKM TaBPOBOrO M ABYTABPOBOIro CEYEHU COOTBETCTBEHHO B PACTAHYTON M CXKaToii 30HaX;

Jz - BbICOTa NPSIMOYrofIbHOrO, TAaBPOBOIO U ABYTABPOBOIO CEYEHWIA;

kf ) ..!Tgf - BbICOTa NOJIKM TaBpOBOro 1 AByTaBpOBOIro CeYeHnin COOTBETCTBEHHO B paCTFIHyTOVI N CXaToW 30HaXx;

¢, g'- paccTosiHMe OT PaBHOAEWCTBYIOLLEN yCunuiA B apmaType S U1 5" COOTBETCTBEHHO [0 Gnuxanilen rpaHu
ceyeHus;

’EEEI , Ezn - paboyas BbICOTa CEYEHUs1, paBHas COOTBETCTBEHHO ji —g U Ji — ']
X - BblCOTa CXXaTou 30HblI BETOHa;

& - OTHOCHTeNbHAas BbICOTA CXaTol 30HbI 6eToHa, paBHas /Ay ;
£,y - PACCTOSIHUE MEXY XOMYyTamu, U3MEPEHHOE MO ANUHE 3NEMEHTA;

£ - OKCLEHTPMCUTET MpOAOMbHOW Cunbl ff OTHOCUTENbHO LEHTpa TSXKEeCTU MPUBEAEHHOIO CeyveHus,
onpeaensiemMbli cornacHo 7.1.7 n 8.1.7;

2, g'- paccTosiHUA OT TOYKM MPUNOXEHMS MPOAOSIbHON cunbl AF 0O paBHOAEWCTBYHOLWEN YCUNUIN B apmaType
COOTBETCTBEHHO S'n 5

€(lp - 9KCLEHTPUCWUTET YCUNUsi MpPEeABapUTENbHOMO OBXKaTUsS OTHOCWTENBHO LEHTPa TSXKECTU MpUBEAEHHOTO
ceyeHus;

¥, - paccTosiHue OT HeWTpanbHOW OCM A0 TOYKWU MPWUIOXKEHWS YCUMWS MpeABapuTernbHOro obxatus C y4eToMm
n3rnbaroLLero MOMeHTa OT BHELLHEN Harpysku;
€y - paccTosiHMe OT TOYKM MPUMOXKEHUS YCWUIUS MPeABapuUTEenbHOro obxarus NP C y4yeToM wusrubaroLlero
MOMEHTa OT BHELLUHEN Harpy3ku 0 LeHTPpa TSKECTU pacTaHYTON UM HaMMeHee cxaTtol apMaTypbl;

] - nponet anemMeHTa;
{an - ANVHA 30HbI aHKEPOBKMY;
Iy - ANWHa 30HBI Nepejadi NPeABAPUTENBHOTO HAMPSKEHWSI B apMaType Ha BETOH;

! - pacyeTHas AnvHa aneMeHTa, NoABEpPraloLLerocs AeCTBUI0 CKMMAKLLEe NPOAONbHOM CUMbI;
i - paguyc MHepLMM NoNepevHoro ceveHnst aneMeHTa OTHOCUTENbHO LIEHTPA TSHKECTN CeYeHMs;

ﬂ?s ) dsw - HOMUHanbHbIN anameTp CTep)KHeIZ COOTBETCTBEHHO HpO,D,OJ'IbHOVI n nonepequVl apMartypbl;

As , As - Nrowaan cevyeHnsa apmaTypbl COOTBETCTBEHHO S'un 5';

A, - nnowaab cedyeHns XOMYTOB, PACMONOXEHHbIX B OAHOM HOPManbHOM K MNPOAOMbHONW OCU 3nemMeHTa
MroCKOCTU, NepecekaloLL e HakNoHHOe CeYeHNE;

H;- KOS(bd)I/ILWIeHT apMupoBaHus, OﬂpeﬂeﬂﬂeMblﬁ KaK OTHOLUeHWe nrowiagM cevyeHusa apmatypbl 5 K nnowaau

nonepevyHoro ce4eHmna arnemMmeHTa J.EF'.'EED be3 y4eTa CBEeCOB CXaTbIX N PACTAHYTbIX NOJIOK;
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Al - nnowane Bcero 6eToHa B NONepeyHOM CeUYeHUN;
Ay - nnowaab cevenns 6eToHa CKaTOM 30HbI;

s - nnowanb ceveHns 6eToHa PacTAHYTON 30HbI;
A7 - NNowaaL NpuBeaeHHOTo CeYeHNs aNeMeHTa;

A, - NNOWaaL cMaTHA BeToHa;

[ - MOMEHT VHepLuKnn cevyeHund Bcero 6eToHa OTHOCUTENBHO LEeHTpa TAXECTU Ce4YEeHUA 3J1IeMEHTAQ;
f?‘ﬂd- MOMEHT nHepunn npnBegeHHOro ce4eHna anemMeHTa OTHOCUTESbHO ero LeHTpa TAXECTH,

¥ - MOMEHT CONMpOTUBNEHUA CeYeHUsa anemeHTa angd Kpa|7|Hero pPacCTAHYTOro BOJIOKHA,

# - paccTosiHe OT LeHTpa TSKECTU MNPMBEOEHHOTO CEYEeHUs OO SAPOBOM TO4YKM, Haubonee yganeHHoOW OT
pacTAHYTOW 30HbI, TpeLMHOObpa3oBaHNE KOTOPOWN NPOBEPSAETCA.

XapaKmepuchKu npedeapumeano Haripsa>KeHHoeo a/ieMeHma

£, f"fp- ycunve npenBapuTenbHOro obxatus ¢ yd4eToM MoTepb NpedBapUTeNlbHOMO HanpsiKeHUs B apmaTtype,
COOTBETCTBYHOLLMX paccMaTprBaeMoi ctaamm paboTbl aN1eMeHTa;

Ncrc - ycunue, BOCNpuHMmaemoe cedyeHumem, HOopMalibHbIM K FIpO,D,OJ'IbHOIZ OCn 3nemMeHTa, npu o6paaoBava|
TPELINH;

T;, T, - HaNpshKeHNUs B apMaType COOTBETCTBEHHO 51 5", BbI3BaHHbIE YCAAKOMN M NON3y4ecTbio 6eToHa;

G_gp - npeaBapuTernibHoOe HanpsaxeHne B HaﬂpﬂraeMOVI apmMmatype C y4deToMm noTtepb npeaBapuUTesibHOro
HanpsXeHuda B apmMmaTtype, COOTBETCTBYHOLNX paCCManMBaeMOVI cragnn paGOTbI ANneMeHTa,

ﬂﬁsp - NoOTEpPU NpeaBapuUTENbHOTO HanpshkeHUsl B apMaType;

Gf:lp - CXKMMawwmne HanpsaxXeHna B OeToHe B cTagum npegBapuTesibHOro obxatmns c y4yeToM noTepb
npenBapuUTesibHOro HarnpsaXeHud B apMartype;

- KOSd)(*)VILI,VIeHT, y‘-II/ITbIBaIOLLI,I/Iﬁ BIIMSIHWE OANUTENbHOro AEUCTBUSA Harpys3kun Ha ﬂpOFI/I6 anemMeHTa B npegefibHoM
COCTOAHUN.

Mpunoxexne b

KoadcdpmumeHTbl ycnoeui pabotbl 6eToHa

Tabnuua B.1
dakTopbl, 0bycrnasnveatoLLme BBegeHne koaduumeHTa ycnosuii paboThbl KoadhdmumeHT ycrnosuin paboTol
6eToHa 6eToHa
yCrnoBHoe ymcnosoe
o6o3HaveHne 3HayeHne
1 AnutenbHoe OencTBMe Harpysku: 1,00
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a) Npy y4eTe NOCTOSIHHbIX, AMUTENbHbIX U KPAaTKOBPEMEHHLIX Harpy3ok,
KpOMe Harpy3ok HEMPOAOIMKUTENBHOrO AEWUCTBMS, CyMMapHas
ONUTENBbHOCTb AENCTBUSI KOTOPbIX 3@ Nepuoa aKcnnyatauum mana
(Hanpumep, KpaHOBbIE HArpy3ku; Harpy3kn OT TPAHCMOPTHbLIX CPEACTB;
BETPOBbIE Harpy3ku; Harpy3ku, BO3HWKaOLLME NPU N3roTOBMEHUM,
TPaHCNOPTUPOBaHUM U BO3BEAEHWUM U T.M.), @ TaKKe Npu y4eTe 0cobbix
Harpys3ok, Bbl3BaHHbIX AedopMaunsiMu NPOCafoYHbIX, HabyxaroLmx,
BEYHOMEP3MbIX U MOAOOHbLIX FPYHTOB Arst 6eToHa eCTECTBEHHOIo
TBEpAEHMS 1 NoaBePrHyThIX Tennoson obpaboTke:

- B YCMOBMSIX 3KCMIyaTaLun KOHCTPYKLUMIA, GnaronpusiTHbIX AN HapacTaHus
npoyYHocTy 6eToHa (Hanpumep, Nog BOAOW, BO BIaXHOM rPyHTE Uiv npu
BMaXXHOCTM BO3Jyxa OKpyxatoLleln cpeabl cBbiwe 75%)

- B OCTalbHbIX CiyYadax - And 6eToHa NopU30BaHHON CTPYKTYpPbI
He3aBMCUMO OT YCOBWUI IKCNyaTaumm;

6) npy yyeTe B paccMaTpMBaeMOM COMETaHUMN KPAaTKOBPEMEHHbIX Harpy3okK
(HenpoJoMKMTENbLHOro AENCTBUS) UM OCOBbLIX Harpy3o0K, He yKa3aHHbIX B
nepeyvcneHuu a), Ana 6eToHa Bcex BUAOB

Thi

0,90

2 beToHMpOBaHWe B BEPTMKaNbHOM MOMOXEHWM (BblCOTa Crost
6eToHnpoBaHusa cebiwe 1,5 M) ans 6eToHa:

- MNOTHOW CTPYKTYpbI

- NOPU30BAHHOW CTPYKTYPbI

o2

0,85

0,80

3 BeToHUpoOBaHNE MOHONMUTHBLIX BETOHHBIX CTONBGOB U Xene306eTOHHbIX
KOMOHH C HaMbonbLMM pa3mepom ceveHnsa meHee 30 cm

Yh3

0,85

4 3kcnnyaTaums He 3alUMLLEHHbIX OT COMHEYHOM paanaumm KOHCTPYKLUNUIA
cornacHo CI1131.13330

Thd

0,85

5 Cragusa npenBapuTeNbHOIO 0GXaTUS KOHCTPYKLMIA:

a) C NPOBOMOYHOW apmaTypoW

6) co cTepxxHeBOW apmaTypon

Yhs

1,25

1,35

6 BeTOHHbIe KOHCTPYKLMK

Thi

0,90

7 BeToH Ans 3aMOHONUYMBAHMS CTbIKOB COOPHbLIX 3N1IEMEHTOB NPW TOMLWUHE
WwBea meHee 1/5 HaumeHbLLEero pasMmepa ceveHnst anemeHTa n meHee 10 cm

Th7

1,15

MpumeyaHuns

1 KoadhduumeHTsl ycnosuii pabotsl 6eToHa no nyHkTam 1, 4 1 6 JOMKHbI y4MTbIBATLCS NpU onpeaeneHum
pacyeTHbIX 3HAYEHU CONPOTUBIIEHUIA RE, " R.E:uf , MO NyHKTam 4 - npu onpegeneHnm R,I_'-Jf_gg;l‘ , @ Mo ocTanbeHbIM

no3nunam - ToONbKO Npu onpegeneHnn R-'."J .

2 MNpwu pacyeTe KOHCTPYKLUUIA B CTaAuu NpeaBapuTenbHOro obxatus KoapuUUEHT Y| HE yunTbiBaETCS.

3 KoadhcbmumeHTsl ycnosuit paboTbl 6eToOHa BBOASTCS HE3AaBUCUMO APYr OT Apyra, HO NpY 3TOM KX Npou3BeAeHWe

[OMMKHO ObITb He MeHee 0,45.

Mpunoxexne B

PacueT no OGpGSOBaHMI’O TPeLWnH n3rnéaembix TpexcnoﬁHblx 3N1IeMeHTOB CO CpeaHUM crioeM U3

neHononucTupon6eToHa
Pacyetr no o6pasoBaHuO TpewuH Kn3rmbaemblix TPEXCMOMHbIX 3MNEMEHTOB

I'IeHOI'IOJ'IVICTVIpOJ'IGGTOHa BbINOJTHAOT HA OCHOBaHUU cleayrwmnx npeanochbIifoK:
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- HanBonbllee OTHOCUTENLHOE YANMMHEHNE KPaHero pacTsHyTOro BOMIOKHA KOHCTPYKLIMOHHOMO 6eTOHa Hapy»HOro
HecyLLero crnost npuHumaroT pasHeiM 2Ry, o / Ey;

- pacnpegenenve gecdopmMauuii No BbICOTE NOMNEPEYHOrO CEYEHWUS] MPUHUMAIOT JIMHENHBIM - COrMAacHO runoTese
MIOCKMUX CEYEHWUN; HamnpskeHWst B KpaWHEM pacTsHyTOM BOJIOKHE OeToHa CcpefHero Tensou3oNsSLUMOHHOIO Crosi
COOTBETCTBYIOT AechopmaLimmn, onpeaeneHHon no AaHHON rmnoTese.

HanpsikeHne cxxaTusi No BepXHeW rpaHn afiemMeHTa onpeaenstoT no dopmyne

0 X

6, . 3
—~6 l"l__szr,.verE, (B.1)

rae x - BbiCOTa CxaTtow 30Hbl 6eToHa, onpegeneHHas 13 yCroBusl PaBHOBECUS BHYTPEHHMX CUIT B NMOMNEPEYHOM CEYEHUM
aneMeHTa.
HanpsikeHne cxaTusi No HWKHEN rpaHyu BEPXHEro HECyLLEero Crosi U3 KOHCTPYKLUMOHHOro 6eToHa onpeaensioT no

dopmyne

KO _ .
=G 2-2 =—2Rp; oo ——— (B.2)
h—3

Hanp$|>+<eH|/|e cxXatna no BerHeVI rpaHn cpegHero Tenyion3oNIAULMOHHOIo CJlod U3 ﬂeHOﬂOJ'II/ICTI/IpOJ'I6eTOHa
onpegensaT no dopmyne

. . x=Hh,
~6" 2 = 2Ry,  E'y /By —L (B.3)
h—x

roe Erb- MoAyIb ynpyroctn Tenfion3onialnoHHOro cpeaHero cnoa us ﬂeHOHOJ'IVICTI/IpOJ'I6eTOHa.

PacTarvatollee HanpshkeHWe No HWXKHEN rpaHy cCpeaHero TENMoM3onsLMOHHOMO Crosi M3 NEHONONMCTMPONGeToHa
onpeaensoT no dopmyre

d ' h—x- hf-
G 3-3 =2Ry o £y 1 Ey P . (B.4)
HanpsipkeHne B pacTaHyTon pabodelt apmaTtype onpegensoT no gopmyne
h—x-a
O = 2Rb.’..\'w'E.\‘ ’lEh —x (B.5)

rae a - paccTosiHMe OT HWXKHEW rpaHu areMeHTa 4O LeHTpa TshKecTu apMaTypbl.
PacTtarueatoLume HanpshKeHUsl MO BEPXHEN U HMKHEN FPaHN HDKHErO HECYLLEro CIosi U3 KOHCTPYKLMOHHOIo 6eToHa
onpeaensT no gopmyrne

*%34-34 =Ry, 0. (B.6)

Takum obpasom, cxuMmarollee ycunve B BEPXHEM Croe U3 KOHCTPYKUMOHHOrO GeToHa OyaeT onpenensitbCsi no
dopmyne

2x— h'f

[{6 1 "

- Nk =-— ; h by
brser| = [P0 (B.7)
Cmmmarou.l.ee ycunme B cpeaHeM Tenions3oniAuMoHHOM crnoe K3 I'IeHOI'IOJ'IVICTI/IPOJ'IﬁeTOHa B npepenax y4yactka

CXaToi 30HbI BLICOTON, paBHoit X — /', | onpeaensioT no dopmyne

- x—Hh, b,+b,
i 7 i .5 2
- NHDC* = _Rhf,.\'(?!' -E bh'! E‘h : ! (x— h f ) — /
h—x 2
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PacTsirBatoLLee ycunmue B CPeAHEM TEenon3oNsILMOHHOM Croe N3 NeHOMONUCTMPONGeToHa B Npeaenax BbICOTbI,
pasHoi /1 —x —h;, onpepensiot no dopmyne

by +b]
6 t JEF
N pacr = Rog sor - By [ By (R =2 ly) (B.9)
PacTtarnsarolLee ycunue B HUXKHEM HECYLLIEM CIOE M3 KOHCTPYKLIMOHHOIO 6eToHa onpeaenstoT no dopmyne
by+b'
6 J b)
N* pact = Rh.f.,s-erh!' > . (B.10)
PactarueatoLlee ycunuve B paboyen apmaType onpeaenstoTt no opmyne
h—x—-a
Nx:2RmeﬂxA«—Ej;—, (B.11)

rne a=E /Ep.

3HauyeHne BbICOTbI CXXaTOW 30HbI X onpenenarT U3 ypaBHeHUA paBHOBECUA BHYTPEHHUX ycvmvu7| B nonepe4yHom
Ce4dyeHnn anemMeHTa, KotTopoe nmeet CJ'IED,YIOIJJ,I/IVI BUA:

i A i e B | byt by+b's
~Rovser| Ty Vi Roser By By (o Wy ) = Ry =
Bowbl s o
+ ‘Rbr.xer ' E!:‘J ’(Eb ' (h —Xx= h.f- ) % + ZRM..\‘M'& : AS % =4 (512

KoopaunHaTtbl paBHOAENCTBYIOWMX YCUIMI B CXXaTOW 30HE OnNpeaensioT no gopmyne

3x=-2h", P
JMKGC}K hl}(- 2 _ ; ? ,! + ,}V"OCH\—(EI-F hl’{ )
X=hyp 613)
F (N Kﬁc}x +N nﬁcm—)
KoopauHaTtbl paBHOAENCTBYIOLLMX YCUITMIA B PACTSIHYTOW 30HE onpeaensoT no popmyne
N™paer[2/3(h—x~hy)+hp]+ NCpacr 0,5k, + Nya
: P — - :
=P . 6 .
Nuﬁpacr n Nhopacr +N, (B.14)
Warnbatowmin moment M pl 0OPa3oBaHNA HoOpMarbHbIX TPELLWH B 3fieMeHTe onpeaesnsioT no gpopmyre
114;}; = (;’V llﬁpam +N 0 pacr + JPVS )(h = Ya = _}’p ) = (N Kﬁcx{ +N “GC)K )(h —Yec— .J"p ) . (B.15)
Yeunua B apmatype Ny-c,. , 0BycnoBneHHble ycaakoit 6eToHa €y, onpeaensoT no gopmyne
Nyes = €ycds. (B.16)

3HayeHne ycafku €. [OMYyCKaeTcs OnpeaensTb Mo BenuyuMHe NoTepb NpeABapuUTENbHOrO HanpsikeHus B
cootBeTcTBMU C 9.1.5 n nyHkTOM 8 Tabnuubl 9.1.

Narnbatowmit MOMeHT Mp,s OT yCunus B pacTsiHyTon apMaType N},-C,. , BbI3BAHHOro ycagkon 6eToHa, onpegensoT
no copmyne

M, =—Ny(h—y,—a). (B.17)

MpunoxeHue B (BeepeHo gononHutensHo, Nam. N 1).
Mpunoxexue I

Pacuet no 06pa303al-|mo TPEeLWMHWH 3N1IeMeHTOB NPAMOYroJfibHOro ce4eHus ¢ pacnpenesfieHHbIM No KOHTYPY
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apMupoBaHMEM Npu KOCOM usrmbe
.1 PacyeT no obpasoBaHuio TpeLUnH nNpu KOCOM m3rnbe (Npu pasnuyHbIX yrnax HakrnoHa CUIIOBOW MIIOCKOCTU K
Beptukanu ot 0° go 90°) anemMeHTOB NPSMOYrOfbHOrO CEYEeHUs C MPOU3BOMbHBLIM PACMONOXEHNEM MO CEYEHUIO
apMaTypHbIX CTEPXXHEN BLIMOJHAOT C y4ETOM CIieyoLMX OCHOBHbIX NPeANOChINOoK:

- 3MNIOPY HaMPSPKEHWUI B pacTsiHYTOW 30He 6eTOHa NPUHMMALOT NPSIMOYTONbHOM;
- 3MOpYy HaMPSPKEHWUI B CXKaTol 30He 6eTOHa NPUHUMAIOT TPEYroSbHON;

- pacnpegeneHve HanpskeHun (ycunuin) B pacnpefeneHHbIX MO KOHTYpY CeYeHUst apMaTypHbIX CTEPXHSAX
NPUHMMAIOT MIMHENHBIM - COrMacHO rMNoTe3e MIOCKUX CeYEHUN,;

- Yron HaknoHa HeWTpanbHOW MWHWMK Y COOTBETCTBYET YCMOBUIO, MPU KOTOPOM MMOCKOCTU OEWCTBUA MOMEHTOB
BHELLHWX W BHYTPEHHUX CUI napannesbHbl Apyr Apyry.

PacueTHble ¢opMyrnbl MOfyYeHbl AN TPEX CIly4aeB MONOXKEHUS HEUTpanbHOW JIMHWMKU C Y4eTOM HopMarbHbIX
(NpoOoMnbHbBIX) PACTArMBAIOLLMX YCUIWIA, Bbi3bIBAEMbIX YCaAKOM rerkoro 6eToHa.

B obuwem crnyyae 3aBUCMMOCTV ANs onpedeneHnss MOMEHTOB BHYTPEHHUX CUIT OTHOCUTENbHO TOYKM MPUINOXEHNS
PaBHOAENCTBYIOLWMX YCUITMI B CXaToOW 30He GeToHa, BOCMPMHUMAEMbIX HOPMarbHbIM K MPOAOSIbHON OCU 3neMeHTa
ceyeHnem npu 06pa3oBaHMM TPELLMH B HanpaeneHun ocen X n Y, UMEOT cneayroLwmin Bua;

n
Mcrc,x = My [XEJE - XEJ)"‘_ZiG.siﬂsz’ |I:X.sz' - Ay )|+N[XN_XEJ), (r.1)
=
n
Moy = NEJEIZFEJE _YEJ:I'l'ZiGs:'ﬂsi ||:F.s:' —}’5)|+N[}’N—ﬁ,)’ (r.2)
i=

roe Xpu Y, - koopauHaTtel TOUKM MPUNOXKEHWUS PaBHOAEWCTBYIOWMX YCUMUA B CKaToW 30He GeToHa OTHOCUTESIbHO
KoopAuHaTHbIX ocen Y u X;

Xy, v Yy, - koopauHaTbl TOYKM MPUIIOKEHWS PABHOAEUCTBYIOLMX PACTAMVBAOLWMX ycunuin B 6GeToHe
OTHOCUTESTbHO KoopauHaTHbIX ocen Y n X;

X pun Yp- koopanHaTbl TOUKM NPUNOXKEHWUS YCUIUSA OT ycakn 6€TOHa OTHOCUTENbHO KOOPAUHATHBIX ocelt Y 1 X;
X in Y,;- xoopauHaTbl i-ro apMaTypHOro CTEpXHS;

A,;- nnowagp i-ro apMaTypHOro CTepxHsi.

Mpv HopManbHOM NPoAoNbHOM ycunun N, COOTBETCTBYIOLLEM PaBHOAENCTBYIOLLEN OT pacTaruBatoLlero yeunus P,
OeNCTBYIOLLEro Ha KoconsrnbaeMblin anemMeHT oT ycaaku 6eToHa, 3aBUCUMOCTU ONs OnpeaeneHnss MOMeHTOB BHYTPEHHMX
cvn 6yoyT MMeTb BUA:

n
Mcr-:,x = N-E:lf I:XEJE _XEJ)'F%G:::’H.S:' ||:X.sz' _XEJ)|_PI:XP _X-EJ), (r.3)
1=
n
Mepey = Ny [YEJE _Fb)+_zi@s:'ﬂs:' ||:Fs:' _FEJ)|_PI:FP — 7y ), (F4)
i=

roe P - paBHOOENCTBYIOLLAA YCUIUIA B apMaTYPHBIX CTEPXHAX OT ycaaKu nerkoro 6eToHa, paBHas
n n
P= ZGyCAsf = ZgchsA.vi )
i=l i=l

KoopauHatel X pu YppaBHbi:
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n
Zl Ej.ﬂ: E.s*’q.s:"}‘:rsi
1=

Xp B :
n
Z Ej.n:E.s *’q.s:' F.s:'
Yp=&l
F

rae  €ye - ycagouHble aedopmaumm nerkoro OeToHa, onpefensiemble Mo BenuyvMHe MoTepb MpPeaBapuUTerbHOMo
HanpsbkeHus B cootBeTcTBuM € 9.1.5 u nyHkTom 8 Tabnumubl 9.1;
A,;- nnowagp i-ro apMaTypHOro CTEpXKHSI.

HanpsixkeHus G ;B KpanHeM, Hanbonee pacTaHyToM apmaTypHoM ctepxHe N 1 nnowaabio nonepeyHoro ceveHns
Ay (pycyHok T.1, a), pacnonoxeHHom c koopauHatamm X u Y, c yy4eToM coBMecTHOCTU Aedopmauunn c

oKkpyXawwmm 6eToHOM paBHbl O :20LR;H,5.L,_F, roe o - KoadduUMEHT NpUMBEAEHUS, PaBHbIN OTHOLLUEHUIO MoAyren
E&‘
o=—
ynpyroctv apmaTypbl 1 6eToHa E, -
2

a)

A<

Xs4

a - Homepa apmatypHbix ctepxHen N 1, N 2, N 3, N 4, ykasaHHble 6 - CTEPXXHM He NoKasaHbl
B TEKCTE, COOTBETCTBYIOT MMNOLLAAAM NONepeyHoro ceveHmna A,

A_s'Z’ A.\'3’ A_v4;

PucyHok I".1 - HanpsieHHO-gedopMUMpoBaHHOe COCTOAHUE B MOMEPEeYHOM CeYeHUn KocomsrnbaemMoro anemeHTa ¢
TpeyronbHon popmMon cxaTon 30HbI (Cnydam A)

HanpsxkeHns O ; B OCTamnbHbIX apMaTypHbIX CTEPXHSX, pacnpefeneHHbIX MO KOHTYpY MOMepeyvHoro ceyenus,
onpeaensT No NIMHEeMHOMY 3akoHy. B yacTHocTu, Ana apmaTtypHoro ctepxHs N 2 nnowagbio nonepedyHoro ceveHuns
A, pacnonoxeHHOro B 04HOM NMOCKOCTM ¢ apMmaTypHbiM ctepxxHem N 1 ¢ koopauHatamu X u Y-, HanpsbkeHus
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G (7 ANsi TPEeYronbHON PopMbl CXXaTom 30HbI (PUCYHOK 7.1, @) onpeaensiloT no crneaytoLwnm 3aBUCUMOCTAM:

B =5 Y, siny+ X cosy—x = B0k,
S2 T Ky . —. ’." - .
' " Y, siny+ X cosy—x Y siny+ X cosy—x -

Y, siny+ X cosy—x

B apmMmaTtypHOM CTepXxHe N 3 nnowagbto nonepe4yHoro ce4veHund A_\._-; , PacrnoJyioXXeHHOM B OAHOW NIOCKOCTM C

apmaTypHbiM cTepxxHem N 1 (pucyHok .1, a) c¢ koopauHatamm X3 u Y, , HanpspkeHus © .3 onpeaensioT no
crieayrowmnmM 3aBUCMMOCTSIM:

Y, siny+ X cosy—x Ysiny+ X cosy—x

Gy =6 =20Rp; ser

sl - v
" Y, siny + X cosy—x Y, siny+ X, cosy—x -
.2 Ons YacTHoro crnyyas A (C TpeyronbHOM opMoii cxxaTo 30Hbl) (pUcyHok .1, 6) ycunua B cxaton Ny u

pactsHyToir N, 3oHax GeToHa ByayT onpeAensiTbes nNo hopmynam

3
N, — ‘Rbf,.s'er "X
ST g . (r.5)
3siny-cosy(h-cosy+bh-siny—x)
Kby = Rb!..&'w‘ . = 2
Ny =————(2hcosy-bsiny—x") (r.6)

2cosy-siny
BbicoTy cxxaTow 30HbI 6ETOHa X ONpefensoT U3 ypaBHEHUS paBHOBECUSA BCEX CUM HA NPOAOSIbHYIO OCb 3NIEMEHTA,
KOTOpoe nocrne npeobpasoBaHnii UMeEET CneayLwnn BUA:

n
x° =3k cos Y+bsin Y xS —bsin ¥ cos ¥| B — 20> A, —

i=1 bf, ser

x4+3sn v cosyH

n n
Zlﬂﬂ-Xﬂ- sirn ¥ + Z‘iﬂﬂ-}’ﬂ- Cosy W
= [k + & st Bh+ R o= = — =0
(fcosy sin Y ) b _sar Bcosy+ bsin y R&f,jgr (r.7)

KoopamHaTbl To4ek NpUnoXXeHns paBHOLENCTBYIOLLNX YCUMWIA B CXKATOW M pacTAHYTOM 30Hax GeToHa onpenensioT
no copmynam:

X X
X — —
b 4 cosy> b 4 siny -
3!:0(:»5.1/4)2 sin? y—x}
Xy =

"~ 3sin 1,'(2hccnsy-bsiny—xz) ’

3bsiny- h? cos? Y- X

Ybf = ; B
3cosy(2hcosy-bsiny—x~)"

.3 Ans yactHoro crnyyasi b (cxatoii 30HbI B dhopme "kopoTkon" Tpaneuuu®) (pucyHok I".2) yeunus B oxaton Ny u

pactsHyToit Nj, 30Hax 6eToHa onpegensioT no gopmynam:

* "KopoTkasa" Tpaneuus - TpaneLusi, BbiICOTa KOTOPOW COOTBETCTBYET LUMPUHE MOMEPEYHOro MpsMOYrofbHOro
ceyeHust anemeHTa (CM. pucyHok IM.2).

_ b- Rbr,a'er(S«'fz —3xbsin Y+ b?' i Sin2 '}")

=g 3cos y(h-cosy+b-siny—x) ’

(r.8)

b Rypvie
Ny = A(ﬂrcosy —2x+bsiny)

2cos v (r.9)
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KoopauHaTtbl TOYeK NPUNOXeHNss paBHOAENCTBYIOLLUX YCUIMUIA B CKaTOW U pacTAHyToW 30Hax 6eToHa onpenensioT
no cnefyoLiMM 3aBUCUMOCTSIM:

X, x* —(x—hsin y)4

4 cos ';f[x3 —(x—bsiny)3] ’

x* —(x—bsin y)3(x +3bsiny)

Y, = . 3 T
4 sin y[x” —(x—bsiny)’]

| 3h*cos®y—3x% +3xbsiny—b*sin’y

X =
5™ 3cos Y 2h cos y—2x+bsiny :

_b3hcosy—3x+2bsiny

bt

" 32hcosy—2x+bsiny -

h

LI

PucyHok .2 - Hanps»keHHO-aeopMmMpoBaHHOE COCTOSIHME B NOMNEPEYHOM CEeYEHMM AfIEMEHTA CO CXKaToW 30HOM B

copme "kopoTkon" Tpaneuuu (cnyyan b)

.4 [Onsa yacTtHoro cniyyas B (cxkaton 30HblI B hopMe "yanIMHEHHOW" Tpaneuun™) (pucyHok .3) ycunusa B cxxaTon
Ny v pactanyton N, soHax 6eToHa onpeaensitoT No popmynam:

* "YanuHeHHaa" Tpaneuus - Tpaneuus, BbiCOTa KOTOPOMW pacnoriokeHa BAONb OOKOBOM rpaHM MOMepevyHoro
ceyeHust anemeHTa (CM. pucyHok I.3).

Ry o 3x% —3xh-cos ¥+ h? - cos’ Y

T 3siny b-siny+hcosy—x ’ (r10)
N k'RbI..ier (2bsi o) } )
Ny, =———(2bsiny—2x+ h cos
T T 1), (r.11)

KoopauHaTbl TOYeK NpUNoOXeHNs paBHOAENCTBYIOLLUX YCUIMUIA B CKaTON U pacTAHyToW 30Hax 6eToHa onpenensioT
no cnefyoLiMM 3aBUCUMOCTSIM:
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_ it — (x—h cosy)3 (x+3hcos v)

X, 5 3
4cos y[x“ —(x—hcosy)’]

x*t —(x—hcos 7)4

Y, =
’ 4 sin }f[x?’ —(x—h cosy)B]’

| 3b%sin? Y ~3x? +3x?1cosy—112 cos? Y

Yhf:q,' a3 = i
3sin y 2b sin y—2x+h cosy
_ h3bsiny—3x+2h cosy
b 3 2b sin y—2x+h cosy -
Yb
[
. ‘ﬂ‘
vy 1 N \
-} %
=
=~
~
-~
5 -~
&l o N
=N
S
R ;
=
N
=N
TG

§

PucyHok I'.3 - HanpsikeHHo-aeopMrUpOBaHHOE COCTOSIHME B MONEPEYHOM CEYEHUN SrIEMEHTa CO CXKaToln 30HOW B
ALl

dopme "yanumHeHHoW" Tpaneuun (cny4van B)
BbicoTy cxxaTon 30Hbl 6eToHa x Ans cnydasa b onpegenstoT no dopmyne

3

n n
E(Eﬁzg cos Y4 3kbein ) +b—tg yein Y+ 203 Ay K gen Y+ ALY cosy) - (hain v+ Acos v
r= 2 6 - i=1 i=l b ser
n
Ebk+b—tg";f+ 203 Ay — i
2 i=l b, ser

(r.12)
BbicoTy cxxaTon 30Hbl 6eTOHa X Ans cny4vas B onpegenstoTt no hopmyne
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3 n

n
%(25}2 st ¥4 Shkcos ";f]l+%u:tg voos Y0P Ay K e v+ 3 A cosy) - (Roosvy+b s y)

i=1 i=1 bt sar
X = 7 " I
i
2hb+—ctg v+ 203 Ay —
2 i=l b ser

(r.13)
Mpunoxenue I (BeegeHo gononHuteneHo, Mam. N 1).

Mpunoxexne

PacueT no xectkocTu (AecopmaumsiM) NpyM KOCOM M3rnbe anemMeHTOB NPSAMOYrofIbHOro Ce4YeHus ¢
pacnpeaeneHHbIM Mo KOHTYPY apMUpPOBaHMEM B CTagumn paboTbl UX C TpelmnHamm
0.1 Pacuer no xecTtkoctn (gedopmaumsam) npu KOCOM u3rmbe 3nemMeHTOB MNPSAMOYrofiIbHOro CevYeHust C
pacnpegeneHHbIM MO KOHTYpPY apMuMpoBaHWEM B cTaguu paboTbl UX C TpellMHaMy BbIMOMHAKT C y4eTOM CneaytoLmx
OCHOBHbIX NPEeANOCHINOK:

- (bopmy 3NOpbl HANPSXKEHUA B BETOHE CXKATON 30HbI MPUHMMALOT MPSAMOYTOfbHOW;

- (pakTUyeckyto (TpeyrosibHyl0 NN TpaneumMeBUOHY0) CKaTy 30HY 3aMEeHSIIOT 3KBMBASIEHTHOWM, NMPSMOYTOfbHON
TOW XKe BbICOTbI U3 YCIOBUSI paBEHCTBA YNPYronnacTU4ecknx MOMEHTOB COMPOTMBIIEHUS MO CXKaTol 30He (pucyHok [.1);
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53

“ll]h”“tﬂﬂ k)

ag.A

bl’

A 4

PucyHok [.1 - HanpshxeHHO-aedopMMpoBaHHOE COCTOSIHME 3MIEMEHTOB MPU KOCOM M MITOCKOM M3rnbe

- KOSOPUUMEHT Vv, YUNTbIBAKOLWNIA MPUHATYIO B pacyeTe NpsiMOYronbHY0 (hOpMy 3MOpbl HANPsSXXeHUn B CxaTown
30He 1 ynpyronnactuyeckme gedopmaumm cxatoro 6eToHa, onpedensitoT B 3aBUCUMOCTU OT KoadduumeHta ™ npwm
dhakTnyeckon popme cxxaTon 30HbI (TPEYronbHOW Unn TpaneuneBnaHon);

* KoacbpuumneHT o (Unu koapduumMeHT NONHOTLI AMOPbl HAaNPsXXeHWn) onpeaensieTcs OTHOLWEHneM hakTU4ecKom
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nnowaan ankopbl Hal'lpﬂ)l(eHMVI K nnaowagn antopbil, I'IpI/IHHTOI7I B pac4yeTe (B O0aHHOM cny4ae - I'IpFlMO)/FOJ'IbHOVI).

- KoahpUUMeHT VW , yuuTbiBaloWwmMn paboTy pacTtaHyToro 6eToHa Mexay TpelmHamu U HepaBHOMEpHoe

pacnpegeneHve agedopmMaumi pacTaHyTON apMaTtypbl B CEYEHMM C TPELUMHOM U MeXAy TpeluuHamu, onpenenstoT no
dopmynam ans nnockoro u3rmba ¢ y4eTom MOMEHTOB Npy 06pasoBaHUN TPELLMH, ONpeaeneHHbIX U3 pac4yeTa Ha KOCON
n3rmb cornacHo Npunoxenuto I;

- KO3(hDULMEHT W, YUUTLIBAIOLWMIA HEepaBHOMEpPHOe pacripefeneHe aedopMaLnii KpanHero cXaToro BONOKHa
GeToHa Mo AfMHe yyacTKa TpewuHaMuy, NPYHUMAIOT TakMM Xe, Kak 1 Npy NITockoM narnbe;

- Yron HakmnoHa HeWTpanbHOW ocKu Y onpeaensioT U3 pacdeTa nNo o6pasoBaHWIO TPELWMH COrfacHo npunoxeHuo I
N MPUHMMALIOT NOCTOSIHHBLIM A1 BCEX YPOBHEW 3arpy>KeHus B ctagum paboTsl ¢ TpeLuHamm.

0.2 KpnBun3Hy B HanpasneHun, nepneHankynapHoOM HeEUTpanbHOW NMHUK, OnpeaensoT no gopmyne

1My | vy | W
r hoz] E;AS EI:AJ:V ’ ('D'1)

rae M., - npoekums BHELIHErO N3rMBaIOLLETO MOMEHTA Ha OCb, MEPMNEHANKYIISIPHYIO HENTPANLHO INHIK;

hy - paboyas BbicOTa ceyeHns (MPOeKLMs PaccTosHMA OT HauBonee cxaToro pebpa 6eToHa 40 TOUYKM MPUNOKEHNS
pPaBHOAENCTBYIOLLMX YCUMWI B PACTAHYTON apMaType Ha OCb, NePneHANKYNSPHYIO HENTPanbHOW JIMHWUN);

Z| - Nne4yo BHYTPEHHell napbl CUM, NPOEKLUS PaCCTOSHUA OT TOYKW MPUINOXEHUS PaBHOAENCTBYIOLMX YCUNWIA B
pacTAHYTOW apMaType A0 TOYKU NPUSIOKEHUSI PaBHOAEWCTBYIOLLMX YCUIWN B CXKaTol 30He GETOHA;

Vs, Wp - KOAMULMEHTBI, YYUTbIBAOLLME COOTBETCTBEHHO paboTy pacTsHyToro 6eToHa W HepaBHOMEPHOCTb
pacnpefeneHus aecopMaumii KpaHero cxxaToro BoriokHa 6eToHa no AnMHe yyYacTka TpeLuMHaMu;

V- KO3(PPULMEHT, XapaKTepusyoLwnii yNpyronnacTuieckoe coctosiHne 6eToHa CxKaTol 30Hbl U NPUHATYI0 dhopMy
3MNOPbI CXUMAIOLLIUX HAMNPSKEHWIA;

Ap, - nnowaapb cKaTol 30HbI BLICOTOM X;

A, - nnowaapb BCcen AUCKPETHO PacronOXeHHON pacTsHyTON apMaTypbl;
E}, - Mmopynb ynpyroctu nerkoro 6eToHa;

E . - mopynb ynpyroctu apmartypbi.

KoadhdumumeHt W B dpopmyne ([.1) Ans anemeHToB 13 nerkoro 6eToHa onpegensoT no opmyne

M,,.

s =1,25-1,1—<

Vs M, (8-2)

roe M .- MOMEHT npu o6pa3oBaHWy TPELLWH, onpeaernsieMblil no dopmyrne
M M +M

cre cre.x cre,y o

B koTOpon MoMeHTbl M ... 1 Mcm_}, onpegenstoT no dopmynam (.3) n (I.4) npunoxeHus I.

KoadbdpuumeHt Y/, onpegensiembii no cdopmyne ([.2), cnegyeT ysenuumeath Anst U3rnbaembix 3NeMeHTOB U3
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nerkoro 6eToHa Ha NMTOMAHON NemM3e Co CTeknonnacTukoson apmatypon Ha 10%.

OTHOCMTENbHYIO BLICOTY CXaToW 30HbI ONpeaenstoT no dopmyne

1

18+ 1+50

£ =

10pa
30ecb § - Ko puUMeHT, onpeaensembii no hopmyne

M
=L —
' 2
b Rb,sm'hﬂ ’

roe b'= b,- npuBeaeHHas WWpUHa 3aMeHSIIOLLEro NPSIMOYToMnbHMKA, ONPeaenseTca U3 paBeHCTBa ynpyronnacTuieckmx
MOMEHTOB COMPOTUBIEHUA MO CXKATOW 30HE BbICOTOM X MPU PAKTUHECKOW U 3aMEHSIIOLLEN ee NPSAMOYIoIbHOW (LUMPUHON
b'= b, ) dopme (pucyHok [.2).

MpuBeLEHHYIO LIMPUHY CXaTol 30HbI GeToHa b'= b, npu ee TpeyronbHoi hopMe onpeaensioT no gopmyre

[-32)
h=p = l CJhU ; 3

*7 2sin v-cos 1
Y 4(]_2&], (0.4)

a npv TpaneunesugHon opme

E_bsin}f ]w13§2~bzsinz"{/h02
p U7 2 Ry 3 2&-bsiny/hy

b'=b,=
©ocosy F{] | E-'J : (0.5)
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(3 - yron HaknoHa cuioBoi NOCKOCTY; Y - YTON HaKMOHa HEMTPasbHOM NUHAK; b, - MPUHA 3aMEHSIIOLLEro

NPSAMOYrofbHuKa
PucyHok [1.2 - PaznuyHble criydam nonoxeHnst HeMTpanbHOM OCK NPy KOCOM n3rmbe

[1.3 OTHOCUTENbHYIO BLICOTY CKaToil 30HbI & = X/ h,0onpeaensoT no popMynam, COOTBETCTBYIOWMM Pa3SIMYHbIM

copmam CKaToOWN 30HbI.

Mpu TpeyronbHOM POPME CKATOMN 30HBI OTHOCUTENbHYIO BBICOTY & ONPEAEnsioT U3 PELUEHNsI yPaBHEHNS

&2 + kaE + ks +ky =0, (0.6)

rae koatbduumentsl ky, ko, k3, k,onpenensioT no cneayoLmm 3aBUCUMOCTSAM:

1 32
ky = =5 hy (0.7)
1 5 S5siny-cosy M, :
ky =—hy —— —9A4,asiny-cos
27907 Ry Ryt TR (.8)
. ” N M
. siny-cosy M,
ky=23A4.asiny-cosy+5
? : J, ! hl) Rb,.s'er ’ (A-9)
ky =—10A,asiny-cosy. (0.10)

Mpu TpaneuneBmaHON HOPME CKATOMN 30HLI OTHOCUTENBHYIO BBICOTY & OMPeensiioT U3 PeLUEeHNs! yPaBHEHNS
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KEX + kol +ky =0, @m.11)

rae koatbduumenTsl ky, ko, kzonpenensior no creayoLwmM 3aBUCUMOCTSM:

M

ky =— QASQCOSY-’-}?OMQ-FSCOSYW ’ (0.12)
ky =23 i

» =23A4.acosy+ hygb+cosy Ry (0.13)

ks = b’ sin’ v/ 6h, —b?sin Y/2-10A4,acosy. (0.14)

B npuBeaeHHbIx 3aBucumocTsix ([.7)-(0.14), onpeaensiowmx koadpduumentsl k;, ko, ky, k4, Y- yron HaknoHa

HelTpanbHOM ocu K ropusoHTanum (pucyHku [.1, 1.2, T.3) wnn yron mexgy OOKOBOW CTOPOHOM W JUHUEN,
nepneHanKynapHON HeUTpanbHOM ocu (pucyHok [.2).

0.4 3HauveHvne koaddyuMeHTa v 3aBUCUT OT (POPMbl CXKaTOM 30HbI M OMNpPedensieTcs B 3aBUCUMOCTU OT
kosdpduumeHTa m* No cneayowmm opmynam:

* CM. cHocky B [1.1.

- 4N NPSAMOYTofbHOM POPMbI CKaTOM 30HbI

v=vw=0,9-0,5=0,45;

- AN TpeyronbHou

v=vm=09-0,33=0,3;

- ANA TpaneuueBuaHON’:

a) Tuna "KkopoTkon" Tpaneuun (pUcyHok I.2)

03[,1 (x—bsin y) ]
.r[,r —(x—bsm}f) ]

v=vm=0%90=

©) Tvna "yanvHeHHon" Tpaneumu (pucyHok IM.3)

U.3[Jr2 —(x—hcos Y)R]
x[x? =(x=hcos v)*] -

Kpl/IBVI3Hy Kene3o0eTOHHbIX 3NEMEHTOB npn KOCOM narnbe c MHOropAagHbIM pacnosyioXXeHnem apmMaTtypbl Mo
cedyeHuto onpenenarT N3 CUCTEMbI ypaBHeHMVI

v=vo=09%0=

I
M= D] —+ Dy

l
M = D12;+ Dyreq -
roe
" g | binEyV
D“:izﬂ-l-fﬂﬂ ZSJ+ZEJ-J":1_§IZ_§}+(¢'I+EJ) " Zh (0.16)
Dyy = EN-IJ_: Az +J§153Jq g Zg Hlwp+ @1)1“—&25: ; (0.17)
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n g i . bhy By
Doy =% =5 4. +J§1E¥.ﬂ g +I:l'.|3'f +E"1)}?.|J—:' (0.18)

=] +a1

B cdopmynax (4.16)-(0.18):

v =2v;

[ - NOPAOKOBBLIN HOMEP CTEPKHA NPOAONBbHON pacTAHYTOM apMaTypbl;
J - TO e, cKaTon apmaTtypbl;

X
’:'J] - OTHOCUTENbHAA BbICOTA CXXaTOW 30HbI CEeYeHUs, paBHada h01 , onpegenaemMasn Oe3 y4yeTa cxaTomn apmartypbl n3

ypasHeHun (0.6) n (O.11). MNpn 3TOM 3HA4YeHWe yrna HakrnoHa HEeWTpanbHOW NWHWM Y onpedensioT u3 pacyeTta no
0bpa3oBaHMIO TPELLUMH CornacHo npunoxexuto I

Zgi, Zgj- PACCTOSAHMSA OT LEHTPA TSHXKECTH i-I U j- apmaTypbl 4O ocK Y,

Z}, - PACCTOSIHWA OT LIeHTPpa TSXKECTU CKaToN 30HbI ceveHunst 4o ocun Y.

anIHVIMaI'OT, yTo ocb Y pacnonaraeTcd B npeagenax pa6oqel7| BbICOTbl C€4eHNA Ha pacCToAHNN 1,3x oT Hanbonee
cxKaTon rpaHun G6eToHa. Torga 3HaveHust Zgi 6yp,yT C NONOXUTEIbHbIM, a :_\-,iM ZpW - c oTpUUuaTenibHbIM 3HakoM.

Mpu onpeneneHun &; pabouylo BLICOTY ceveHust Fyy npuHUMatoT pasHoW /gy (pucyHok [.1), a cymmapHyio

nrowaab nornepeYyHoro cevyeHusi NpoAosibHON pPacTaHYTON apMaTypbl (4Ns onpeaeneHust koadduuMeHTa apMUpPoBaHUS
L) onpegensioT no opmyne

hy; —1,3x

i ’ 3 !'i f4 - §
) Z;:] §i }?0| 1,3.-‘( . (ﬂ,19)
Mpu 3TOM KO3PPULMEHT Y ( CrieayeT onpeaensTb no popmyne

v, =125- llhhﬂ
1, hy - (11.20)

Tak Kak npu onpeaesieHu OTHOCUTENBHOM BbICOTbI CKATOM 30HbI KOA(MULIMEHT apMUPOBaHWS, ONpeaensieMblil B
3@BMCMMOCTM OT BbICOTbI CKATOM 30HbI, 3apaHee HEU3BECTEH, TO 3HaueHue & BbIYMCMISIOT UTEPALIMOHHBIM NOABOPOM,

KOTOprVI MOXXHO BbIMOSHNTB C MOMOLLbIO BbIYMCIIUTENBbHbIN nporpamMmmbl.

Mpunoxenue [ (BeegeHo gononHutensHo, Nam. N 1).
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