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CI163.13330.2018

cBOoA NPABUN

BETOHHbIE U XEJIE3OBETOHHbLIE KOHCTPYKLIMA

OCHOBHBbBIE NMONOXEHUA

CONCRETE AND REINFORCED CONCRETE STRUCTURES. GENERAL PROVISIONS

TekcT CpaBHeHusa CI163.13330.2018 ¢ CIM 63.13330.2012 cM. No CCbUIKE.
- MpumeyvaHne narotoButens 6asbl AaHHbIX.

OKC 91.080.40
[ata BBegeHna 2019-06-20

NPEAUCIOBUE

CBegeHusi o cBoAe npaBun
1 UICMONHUTENDb - AO "HUL], "CtpouTenbcteo” - HUMXB nm.A.A.l'Bo3geBa
2 BHECEH TexHunyeckum komnteToMm no ctaHgaptusaumm TK 465 "Ctpontenscteo”

3 MNOAOrOTOBJIEH «k yTBepxaeHutio [enapTaMeHTOM rpafoCTpPOUTENbHON [EeATENbHOCTM U apxutekTypbl MuHucTepcTsa
CTPOUTENBLCTBA U XUMNULLHO-KOMMYHanbHOro xo3sanctea Poccuiickon ®egepaumm (MuHctpor Poccum)

4 YTBEPXIOEH MNpukasom MUHUCTEPCTBA CTROUTENLCTBA U XKUULLIHO-KOMMYHAaINbHOro xo3ancTtea Poccuiickon ®enepaumm ot 19
nekabpsa 2018 r. N 832/np n BBeaeH B aenctaune ¢ 20 nioHs 2019 .

5 BAPEM'MCTPUPOBAH degepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynmpoBaHunio 1 metponorun (Pocctanaapt). MNepecmotp
Cl 63.13330.2012

B cny4ae nepecmompa (3amMeHbl) unu OmMeHbl Hacmosiwez2o ceoda rpaesuni coomeemcmeyrouee ysedomrieHue bydem
onybnukoeaHo 8 ycmaHoeneHHoM ropsidke. Coomeemcmeyrowjasi UHpopMayusi, ysedomreHue U meKkcmbsl pasmewaromcsi makxe 8
UHbOPpMayUOHHOU cucmeme obwe20 Monb3oe8aHus - Ha oguyuanbHOM calime paspabomyuka (MuHcmpod Poccuu) e cemu
UHmepHem

BHECEHbI: NameHeHnve N 1, yTBepXaeHHOe M BBeAEHHOE B eNcTBMe Npuka3oM MUHWCTEpCTBa CTROUTENLCTBA U XKWUIMULLIHO-
KOMMYHanbHoro xossancrea Poccunckon Penepaumm (MuHctpoi Poccumn) ot 22 Hosabps 2019 . N 717/np ¢ 23.05.2020; U3meHeHne N
2, yTBEpXOEHHOEe W BBeAEHHOe B AeNcTBMe npuka3oM MuHUCTEpCTBa CTROUTENLCTBA W KUIMLLHO-KOMMYHAINbHOIO XO3AWCTBa
Poccuiickon ®enepauun (MuHctpon Poccum) ot 20 aekabpsa 2021 r. N 965/np ¢ 21.01.2022

M3meHeHuns N 1, 2 BHeceHbl narotoButernem 6asbl aHHbIX No Tekcty M.: ®IBY "PCT", 2022
BBEOEHUE

Hacrtoswwmin ceog npaBun paspabotaH ¢ y4eToM 06s3aTenbHbiXx TpeboBaHMIA, YCTAHOBMNEHHLIX B (heepanbHbiX 3akoHax oT 27
nekabpa 2002 . N 184-3 "O texHudeckom perynupoBanun”, ot 30 aekabpa 2009 r. N 384-03 "TexHU4ecKkur pernameHT o
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6e30MacHOCTM 34aHUN U _COORYXKEHUN", U COOepXWUT TpeboBaHWs K pacyeTy W NPOEKTUPOBaHWMIO OETOHHBLIX W Xene3obeTOHHbIX
KOHCTPYKLMIN NPOMBILUMIEHHbIX U FPaXXAaHCKNX 34aHUIN U COOPYXKEHWNA.

Ceoa npaeun paspabotaH aBTopckum komnektusom AO "HWL "Ctpoutenbcteo” - HUMKB mm.A.A.lBo3geBa (pykoBoauTenb
paboThl - A-p TexH. Hayk T.A.Myxamedues; f-pa TexH. Hayk [A.C.3anecoe], A.M.38e3008, E.A.Hucmsikos, kaHz. TexH. Hayk C.A.3eHuH)
npu ydactun PAACH (a-pa TexH. Hayk B.M.boHdapeHko, H.N.KapneHko, B.U. Tpasyw) n OAO "UHWUWnpom3agaHuin" (o-pa TexH. Hayk
3.H.Kodbiw, H.H.TpekuH, nsx. [M.KHukumur]).

UameHeHnune N 1 paspabotaHo aBTopckum konnektnsom OAO "HWLL "Ctpoutenscteo” - HUMKB nm.A.A.l'Bo3geBa (pykoBoauTernb
paboTel - A-p TexH. Hayk T.A.Myxamedues; A-p TexH. Hayk E.A.Hucmskoe, kaHA. TexH. Hayk C.A.3eHuH, KaHO. TexH. Hayk
P .llapurnos, O.B.KyduHos).

UameHeHune N 2 paspabotaHo aBTopckum konnektnsom OAO "HULL "Ctpoutenbscteo” - HAMXKB nm.A.A.l'Bo3geBa (pykoBoauTenb
pabotbl - O-p TexH. Hayk T.A.Myxamedues; p-p TexH. Hayk E.A.Hucmskos, kaHA. TexH. Hayk C.A.3eHUH, KaHO. TeXH. Hayk
P .lapurios).

(N3meHeHHas pegakums, Mam. N 1, 2).

1 OBJIACTb MPUMEHEHUA

1.1 Hacrtoswmin cBog npaBui pacrnpoCTPaHAETCA Ha MPOEKTMPOBAHME OETOHHBIX U Xene300ETOHHbIX KOHCTPYKUUA 30aHUA U
COOPYXXEHUIN  PasnUYHOr0  Ha3HayeHusl, 3JKChnyaTMpyemblX B  KnuMmaTtuyeckux ycnosusix Poccuickon ®epepaummn  (npu
cucTtemMaTtu4eckoM Bo3gencTesum Temnepatyp He Bbiwe 50°C u He Hwxke muHyc 70°C), B cpege C HearpecCMBHOW CTEMNeHbIo
BO3ENCTBUA.

1.2 CBoA npaBun yctaHaBnMBaeT TpeboBaHMs K MPOEKTUPOBaHMI0 GETOHHBIX U Xene306eTOHHbIX KOHCTPYKLWIA, U3roTOBMNSEMbIX U3
TSXKENOro, MEnKo3epHUCTOro, Nerkoro, A4encToro U HanpsrarLlero 6eToHoB.

1.3 TpeboBaHua HacTosiLero CBOAA NpaBuN HE PacnpPOCTPaHAIOTCH Ha MPOEKTUpPOBaHME CTanexene3obeTOHHbIX KOHCTPYKLWNA,
PUBPOBETOHHBLIX KOHCTPYKLUMA, COOPHO-MOHOMUTHBLIX KOHCTPYKUWUA, BETOHHBIX M Kene306EeTOHHbLIX KOHCTPYKUWUA MMOPOTEXHUYECKUX
COOPY)XEHWA, MOCTOB, MOKPbITUA aBTOMOOWMBHBLIX [OPOr W a’poApOMOB W APYrMX cheunanbHbIX COOPYXXEHWW, a Takke Ha

KOHCTPYKLIMK, U3roTOBMsieMble M3 BGETOHOB cpedHeil MrnoTHOoCTbio MeHee 500 u Gonee 2500 kr/mM3, GETOHOMONMMMEPOB U

nonMmepbeToHoB, GETOHOB HA U3BECTKOBbIX, LUMAKOBLIX U CMELUaHHbIX BSXKYLMX (KPOME MPUMEHEHUSI UX B AYEUCTOM GETOHe), Ha
TMNCOBOM U CrieuManbHbIX BSKYLLMX, GETOHOB Ha cneumarbHbIX M OpraHn4Yeckux 3anofHUTensx, 6eToHa KpynHOMOPUCTON CTPYKTYpPbI.
MpoeKkTMpoBaHe NEPEYNCTIEHHBIX BbiLLEe KOHCTPYKLMI BbIMOMHSIOT MO COOTBETCTBYHOLLMM HOPMaTMBHBLIM JOKYMEHTaM.

2 HOPMATUBHbIE CCbIJIKH

B HacTosiwem cBoae npaBunn NCNofib3oBaHbl CCbINTKN Ha crneayrwme HOpMaTuBHbIE AOKYMEHTbI!

[OCT 1050-2013 MeTtannonpogyKums U3 HererMpoBaHHbIX KOHCTPYKLMOHHBIX Ka4eCTBEHHbIX M crneuuwanbHblix ctanen. Obwue
TeXHMYecKkue ycrnosums

FOCT 18105-2018 BeToHbI. [MpaBuna KOHTPOMS U OLEHKN MPOYHOCTU

FOCT 24705-2004 (MCO 724:1993) OcHOBHblE HOPMbI B3anMo3ameHsieMocTu. Pesbba meTpuyeckas. OCHOBHbIE pasmepbl

FOCT 2590-2006 lNMpokaT copToBOW CTarnbHOW ropsyekaTaHbii Kpyriblil. CopTaMmeHT

FOCT 27751-2014 HagexxHOCTb CTPOUTENbHBIX KOHCTPYKLMIA U OCHOBaHWA. OCHOBHbIE NOMOXEHUSA

FOCT 380-2005 Cranb yrnepoguctas oObIKHOBEHHOIO kavectBa. Mapku
FOCT 535-2005 lNpokaTt copToBOW 1 haCOHHBIN U3 CTanu yrinepoancTon 06bIkKHOBEHHOTO kavecTBa. OOLIMe TeEXHUYECKME YCNoBMUS

FOCT 6727-80 lNpoBornoka M3 HW3KOYrNepoaucTON CTanu XONOAHOTAHYTas ANs apMUPOBaHUS Xerne3oOeTOHHbIX KOHCTPYKLMIA.
TexHu4eckue ycrioBusi
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[OCT 7473-2010 Cmecu 6eTOHHbIE. TexHNYeckue ycrnoBusi

FOCT 7566-2018 Metannonpoaykums. lNpaBuna npuemk1, MapknpoBKa, ynakoBKa, TPaHCMOPTMPOBaHUE N XpaHEHNE
FOCT 8267-93 LllebeHb 1 rpaBuii U3 NNOTHLIX FOPHBIX NOPOA Afs CTPOMTENbHbIX paboT. TexHnyeckue ycnosus
[OCT 8731-74 TpyObl cTanbHble BecLIoBHbIE ropsiiyeaedopMmnpoBaHHbie. TexHu4eckue TpeboBaHus

FOCT 8732-78 Tpy6bl cTanbHble 6ecLIoBHbIE ropaveaedopMmpoBaHHble. CopTameHT

FOCT 8736-2014 lNMecok ansi cTpouTenbHbIX paboT. TexHuyeckne ycnosums

FTOCT 8829-2018 W3apenus cTpouTenbHble xerne3obeToHHble U GEeTOHHble 3aBOACKOrO M3rotoerneHusi. MeTtoabl MCMbITaHUNA
Harpy>xeHvem. MNpaBuna oueHKN NPOYHOCTY, XKECTKOCTU U TPELLMHOCTONKOCTU

FOCT 10060-2012 BetoHbl. MeToabl onpegeneHnss MOPO30CTONKOCTH

FOCT 10180-2012 BeTtoHbl. MeToabl onpeaeneHns NPOYHOCTU MO KOHTPOSbHBIM 06pa3uam

[[OCT 10181-2014 Cmecu beToHHble. MeToabl UCMbITaHUA

FTOCT 12730.0-2020 BetoHbl. O6wme TpeboBaHWS K MeTogaM ONpeAerneHus MNIOTHOCTW, BNaXHOCTW, BOAOMOIMOLLEHNS,
NMOPUCTOCTU N BOAOHENPOHULLAEMOCTHU

FOCT 12730.1-2020 BeToHbl. MeToa onpeaeneHus nrnoTHOCTH

[OCT 12730.5-2018 BeTtoHbl. MeToabl onpeneneHns BOAOHENPOHULLAEMOCTH

FOCT 13015-2012 Uspenus xene3obeToHHble U GeToHHble Ans cTpouTenbcTBa. Ob6wme TexHuveckue TpebosaHus. NpaBuna
NPUeMKX, MapKUPOBKW, TPAHCNOPTUPOBAHNUSI U XpPaHEHUS

FOCT 14098-2014 CoenumHeHnsi cBapHbIe apMaTypbl U 3aKnagHbIX U3AENUN Xene3o6eTOHHbIX KOHCTPYKUMA. Tunbl, KOHCTPYKUNS 1
pa3smepsl

FOCT 17624-2012 BeToHbI. YNbTpa3ByKOBOW MeTOA onpeaeneHns NpoYHOCTH

FOCT 22690-2015 BeToHbl. OnpeaeneHne NPOYHOCTN MEXAHUYECKMMU METOA4AMM HEpa3pyLUAOLLEro KOHTPONs

FOCT 23732-2011 Boga ans 6eTOHOB 1 CTPOMTENbHbBIX PACTBOPOB. TEXHMYECKME YCOBUSA

FTOCT 23858-2019 CoeguHeHusi cBapHble CTbIKOBble apmaTypbl Xene3obeTOHHbIX KOHCTPYKUMIA. YNbTpasByKOBble METOAbI
KOHTpOMs kadyecTsa. [paBuna npnemkm

FOCT 24211-2008 [o6aBkn Ans 6ETOHOB M CTPOMTENbHbIX pacTBopoB. OOLLME TEXHUYECKME YCIOBUS

FOCT 25781-2018 dopMbl cTanbHble 41 M3FOTOBMEHNS XKene300eTOHHbIX N3aenuii. TexHu4eckme ycnosus

FOCT 26633-2015 BeToHbI TAXenble 1 Menko3epHUCTble. TeXHUYECKe yCroBms

[OCT 27005-2014 BeToHbI nerkne u syenctble. MNpaBuna KOHTPONsi CpeaHen NNOTHOCTU

[OCT 27006-2019 BetoHebl. Mpasuna nogbopa coctaBos

FOCT 28570-2019 BetoHbl. MeToabl onpeaeneHnsi NPOYHOCTM No obpasuam, 0TOGpaHHbIM U3 KOHCTPYKLNIA

FOCT 31108-2020 LlemeHTbl obLiecTpouTenbHble. TeXHUYECKME YCNoBUs

FOCT 33530-2015 (ISO 6789:2003) MHCTPYMEHT MOHTAXHbIA A1 HOPMUPOBAHHOWM 3aTshKKM Pe3bboBbIX coeauHeHui. Knoum
MOMeHTHbIe. OBLLME TEXHNYECKNE YCIOBUS
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FOCT 34028-2016 MNMpokaT apMaTypHbI 4515 Kene3o0b6eTOHHbIX KOHCTPYKUUIA. TeXHUYecKMe ycrnoBus

FOCT 34329-2017 Onany6bka. ObLne TexHu4eckme ycnosms

[OCT P 52086-2003 Onany6ka. TepMuHbl 1 onpeaeneHuns

FOCT P 57997-2017 ApmaTypHble U 3aknagHble U3Oenus CBapHble, COEAMHEHUS CBapHble apMaTtypbl U 3aknagHbiX M3genvi
Xene3obeTOHHbIX KOHCTPYKUuiA. OBLLMe TeXHNYECKUe yCroBust

[OCT P 58386-2019 KaHaTbl 3awmLLieHHble B 060n04Ke AN NpeaBapuTenibHO HanpsXXeHHbIX KOHCTPYKUMA. TeXHUYecKkme ycrnoBms

Cl 2.13130.2020 CuctemMbl npoTuBonoXxapHow 3awmnTel. ObecneyeHne OrHeCTOMKOCTN OO BLEKTOB 3aLUUThI

CI114.13330.2018 "CHwuI1 1I-7-81* CTponTenbCTBO B CENCMUYECKUX panoHax"

CI116.13330.2017 "CHwul 11-23-81* CtanbHble koHCTpyKumn" (c nameHenuamm N 1, N 2)

CI120.13330.2016 "CHwuI 2.01.07-85* Harpy3ku u Bo3genctemsa” (¢ uameHennamu N 1, N 2, N 3)

Cl 22.13330.2016 "CHwI 2.02.01-83* OcHoBaHus 3aaHuin n coopyxeHuin" (c nameHennamm N 1, N 2, N 3)

CI 28.13330.2017 "CHwI 2.03.11-85 3awmTa cTponUTENbHbLIX KOHCTPYKLUMIA OT Koppo3un” (c nameHenunsmm N 1, N 2)

CI 48.13330.2019 "CHwI 12-01-2004 OpraHusauus ctpouTenbcTea”

CI 50.13330.2012 "CHwI1 23-02-2003 Tennosas 3awmTa 3gaHun” (c usmeHexnuem N 1)

Cl 70.13330.2012 "CHwI1 3.03.01-87 Hecywwwme u orpaxgatowime KoHCTpyKkumm" (¢ uamerenmamm N 1, 3, N 4)

Cl 130.13330.2018 "CHwuI1 3.09.01-85 Npomn3BoacTBo COOPHBIX Kene306eTOHHbIX KOHCTPYKLUMIA 1 n3genui'

CIM131.13330.2020 "CHwul1 23-01-99* CtponTtensHas knumaronorms”

CI 266.1325800.2016 KoHcTpykumn ctanexene3obeToHHble. MpaBuna npoektupoBaHus (¢ uameHexnmamu N 1, N 2)

C_295.1325800.2017 KoHCTpykuun OETOHHblE, apMUPOBaHHbIE MONMMMEPHON KOMMO3UTHOW apmatypoin. [paBuna
npoekTmposaHus (c nsameHexnnem N 1)

CI1297.1325800.2017 KoHCTpyKuMM hmnBpOoBETOHHBIE C HEMeTannmMyeckon ubpoin. Npasuna npoekTnposaHus (¢ usmeHennem N

1)

CI 337.1325800.2017 KoHCTpyKumm >xene306eToHHble CO0PHO-MOHONMUTHBIE. [paBumna NnpoekTnpoBaHus

CI 360.1325800.2017 KoHcTpykumm ctanednbpobeToHHble. [paBuna npoekTupoBaHus

CIl 405.1325800.2018 KoHcTpyKkuum 6GETOHHBIE C HeMeTannuyeckon ¢ubpon u nonvmepHon apmartypoi. [lpaBuna
NPOEKTUPOBaHUs

Mpumeyanue - MNpy NONb30BaHUM HACTOSALLMM CBOAOM MpaBui LenecoobpasHo NpoBeEpPUTb OEWCTBUE CCbINTOYHBIX JOKYMEHTOB B
MHOPMALMOHHOW CUCTEME OBLLIErO NOMb30BaHNSA - Ha ouLManNbHOM caliTe hedeparnbHOro opraHa CNOMHUTENBHONW BNacTu B cdepe
cTaHpgaptTMsauumn B cet MHTepHeT unu no exerogHoMmy WMHMOPMaUMOHHOMY ykasaTernto "HaumoHanbHble cTaHgapTbl", KOTOPbIN
onybnukoBaH MO COCTOSHWIO Ha 1 SHBapsA TeKylero roga, W MO BbINyCKaM €XeMeCAYyHOro MHMOPMALMOHHOIO YykasaTtens
"HaumoHanbeHble cTaHAapTel" 3a TeKywmin roa. Ecnu 3ameHeH CCbiNOYHbIN AOKYMEHT, Ha KOTOPbIM JaHa HegaTUpOBaHHAs CCbifka, TO
pekoMeHayeTCsi UCNomnb3oBaTh AENCTBYIOLLYIO BEPCUIO 3TOTO JOKYMEHTA C YY4ETOM BCEX BHECEHHbIX B [aHHYIO BEPCUIO U3MEHEHUN.
Ecnn 3ameHeH CCbINOYHbI AOKYMEHT, Ha KOTOPbIM AaHa AaTMpOBaHHAas CCblNKa, TO PeKOMeHOyeTCs MCNonb30BaTb BEPCUID 3TOrO
OOKYMEHTa C YKa3aHHbIM BbllLe rogom yTeepxaeHus (NpuHatus). Ecnvn nocne yTBepXaeHUst HacTosLWEro CBoAa NpaBui B CCbINIOYHBIN
OOKYMEHT, Ha KOTOpPbIV AaHa JaTMpOBaHHas CCblfka, BHECEHO U3MEHEeHMWe, 3aTparmBaroLlee NooXeHne, Ha KOTopoe AaHa cebinka, To
3TO MONOXeHNe peKkoMeHAyeTcs NpUMeHsiTb 6e3 ydeTta AaHHOro naMeHeHus. Ecnv ccbinoYHbI JOKYMEHT oTMeHeH 6e3 3aMeHbl, TO
nornoXeHne, B KOTOPOM [aHa CCbIfika Ha Hero, PeKoMeHAyeTCs NPYMEHATb B YacTu, He 3aTparvsaiollen 3Ty ccbinky. CBegeHus o
AelCTBMM CBOAOB NpaBun LernecoobpasHo nposepuTb B PegepanbHOM MHOPMaLMOHHOM hoHAEe CTaHAapTOoB.
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(N3meHeHHas pegakums, Mam. N 1, 2).

3 TEPMUHbI U ONPEOENEHUA

B HacToswem cBoge npasun NpUMeHATCAa cneayuine TepMnUHbl C COOTBETCTBYHOLLMMW onpeaeneHnamm:

3.1 dHKepoOBKa apMaTypbl: ObecneveHune BOCNPUATUA apmaTypon ﬂ,el;ICTBy}OLLI,I/IX Ha Hee yCVIJ'IVIl7I nyTeMm 3aBedeHusa ee Ha
onpegeneHHyr OnnHy 3a pacdeTHoe ceveHne unu yCTpOVICTBa Ha KOHUaX cneunanbHbIX aHKepPOB.

3.2 apmaTypa KOHCTPYKTMBHas: ApmaTypa, ycTaHasnisaemasi 63 pacyeta M3 KOHCTPYKTUBHBLIX COOBpaKeHUI.

3.3 apmaTtypa npefBapuTernbHO HanpsbkeHHasi: ApmaTtypa, nofydyalolasi HavanbHble (MpedBapuTeribHble) HanpsiKeHusl B
NpoLIecce U3roTOBINEHNS KOHCTPYKLMI OO NPUNOXKEHNS BHELLHUX HArpy3oK B CTaguy aKchnyaTauum.

3.4 apmatypa pabouas: ApmaTtypa, ycTaHaBnMBaemas no pacyery.

3.5 3aWwmTHBbIN cnon 6eToHa: Cror 6eToHa OT rpaHu anemeHTa 4o Grnvbkanile NOBEPXHOCTM apMaTypHOTO CTEPXHS.

3.6 KOHCTPYKLMU GeTOHHbIe: KOHCTPYKUMM, BbINOMHEHHbIE U3 BETOHa 6e3 apMaTypbl UNM C apMaTypon, ycTaHaBnMBaemon no
KOHCTPYKTUBHBIM COOBPaXKEHMSAM U HE YYUTLIBAEMOWN B pacyeTe; pacyeTHbIE YCUIKUA OT BCEX BO3AENCTBUA B BGETOHHLIX KOHCTPYKLMSIX
OOMKHbI ObITb BOCMPUHATEI BETOHOM.

3.7 KOHCTPYKUMU Xene3ob6eTOHHble: KOHCTPYKUMM, BbINOMHEHHble U3 GeToHa ¢ pabodell U KOHCTPYKTUBHOW apmatypou
(apMupoBaHHble BETOHHbIE KOHCTPYKLUW); pacHETHbIE YCUMNA OT BCEX BO3OENCTBUIN B XKene306eTOHHbIX KOHCTPYKUMAX OOMKHbI ObiTh

BOCMPUHATEI 6ETOHOM 1 paboyen apmaTtypon.

3.8 ko3acpbuLmeHT apMupoBaHus xerne3o6eToHa; H.: OTHOLWeEHWe Nrowaan ceveHust apMaTtypbl kK pabodel nnowaan ceveHns
oetoHa, %.

3.9 mapka 6eToHa no BogoHenpoHuuaemocTu; W: Mokasatens NpoHUL@eMOCTV BETOHa, XapakTepuayoLLMInCS MakcUManbHbIM
[aBrieHVeM BOfbl, MPU KOTOPOM B YCMOBUSIX CTaHAAPTHbLIX UCTbITAHUIA BoAa He NPOHUKaeT Yepe3 BeToHHbIN obpasel.

3.10 mapka 6eToHa no mopo3ocTonkocTH; F: MrHMManbHOE YNCNO LUUKINOB 3amMopaXunBaHUst U OTTanBaHUSA obpasuoB GeToHa,

NCNbITaHHbIX NO CTaHAAPTHbLIM 6a3oBbIM MeTOaAaM, NpU KOTOPbIX COXpPaHAKTCA UX nNepBoOHa4allbHble CbVI3VIKO-MeX3HW‘IeCKVIe cBOWCTBa
B HOpMUPYEMbIX nNpeaenax.

3.11 mapka 6eToHa N0 CaMOHamNpPAXeHUIo; Sp : 3HayeHve npegBapuTenbHOro HanpsikeHust B 6etoHe, MlMa, co3pgaBaemoro B
pesynbTaTe ero pacluMpeHusi npu koagduumneHTe npoaonsHoro apmmpoBaHus H.=0,01.

3.12 mapka 6eToHa no cpegHen nnoTHocTH; D: 3HaveHne NNOTHOCTH, KI/M3 , BETOHOB, K KOTOPLIM NMpeabsBrATCA TpeboBaHNsA
o TENON30MsALUK.

3.13 maccuBHas KOHCTPYKLUHUA: KOHCprKLI,Wil, ana KOTOpOIZ OTHOLUEHMEe NOBEPXHOCTH, OTKprTOI7I Ana ee BblCbIXaHu4, M2 , Kee

o6bemy, M3 | paBHO UNN MeHbLLE 2.

3.14 mopo3ocToikocTb 6eToHa: CnocoGHOCTbL 6eToHa CcoxpaHATb (U3MKO-MEXaHUYeckMe CBOWCTBA MNPWU  MHOFOKPaTHOM
nepeMeHHOM 3amMOpaXxnBaHUM 1 OTTanBaHUN, PErnMamMmeHTUPYeTCa Mapkon Mo MOPO30CTONKOCTY F.

3.15 mexaHuyeckoe coeauHeHue apmaTtypbl: CoeavHeHue, COCTosilee U3 COEAMHUTENbHOW MydTbl U ABYX apMaTypHbIX
CTEPXXHEW, BOCMPUHMMAIOLLLEE YCUMNS CXKATUSA U PACTSXKEHMS.

3.16 HopmanbHoe ceyeHue: CeyeHre anemMeHTa NNOCKOCTbIO, MEPNEHANKYIAPHON K ero NpoA4OSbHON OCu.

3.17 HaknoHHoe cevyeHue: CevyeHue anemeHTa MNNOCKOCTbK, HAKMOHHOW K €ro MNpPOAOSNbHOM OCU WU NEepneHAMKYNApHOM K
BEPTUKASIbHOW MITOCKOCTU, MPOXOAsLLEN Yepe3 OCb areMeHTa.
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3.18 nnoTHocTb 6eToHa: XapakTepuctuka OeToHa, paBHas OTHOLLUEHWIO ero Macchbl kK 0Obemy, pernameHTUpyeTca MapKon Mo
cpepHen nnotHocTy D.

3.19 npegenbHoe ycunue: HaunbGonbliee ycunnume, KOTopoe MOXeT ObITb BOCMNPUHATO 3J1EMEHTOM, ero cedeHmem npu npuHATbIX
3Ha4YeHUAX XapaKTepucTuk matepmunarnos.

3.20 npoHuMuaemocTb 6eToHa: CBOMCTBO OeToHa nNponyckaTb Yepe3 cebsi rasbl v XXUAKOCTU NPU HANU4MK rpagueHTa AaBneHnst
(pernameHTMpyeTCa Mapkol no BogoHenpoHuuaemoctn W) nubo obecneunBatb AMPEY3NOHHYIO NPOHULAEMOCTb PACTBOPEHHbLIX B
BOAE BELIeCTB B OTCYTCTBME rpagueHTa [AdaBneHust (pernameHTUpyeTcss HOPMUPYEMbIMU 3HAYEHUsIMM MIIOTHOCTU ToKa MU
3MEKTPUYECKOro notTeHumana).

3.21 paboyas BbicOoTa ce4yeHUs: PaccTosiHMe OT CXKaTOM rpaHu anemeHTa A0 LEeHTpa TSXKEeCTW pacTAaHYTOM MNn HaumeHee
CXXaTon NpoaosibHON apmartypbl.

3.22 camoHanpsikeHue 6eToHa: HanpsxeHue cxatus, Bo3HuKawLllee B OETOHE KOHCTPYKUUW NpW TBEPOEHWW B pesynbrare
pacLUMPEHNst LEMEHTHOIO KaMHS B YCIIOBUSIX OrPaHUYeHNs 3TOMY pacLUMPeHunio, pernaMeHTMpyeTcs Mapkomn no caMoHanpsi>KeHMIo Sp

3.23 coeguHUTenbHas MydTa: YCTPOMCTBO C HEOGXOAUMbIMU OOMOMHUTENBHBIMU 3NIeMeHTaMu Ans MEXaHWYECKOro CoeauHeHUs
apMaTypHbIX CTEPXXHEN C Lienbto obecrneyeHns nepeaaydmn yCunusi ¢ OgHOro CTepKHs Ha pyron.

3.24 cTbikn apmaTypbl BHaxnecTKy: CoeavHeHne apmaTypHbIX CTEPXHEN No ux AnvHe 6e3 cBapku NyTeM 3aBefeHust KoHLa
OLHOrO apMaTypHOro CTEPXKHS OTHOCUTENBHO KOHLA ApYyroro.

4 ObUWHME TPEBOBAHUA K BETOHHbIM U XENE3OBETOHHbIM KOHCTPYKLINAM

4.1 BeTOHHbIE U Xene306eTOHHbIE KOHCTPYKLIMM BCEX TUMOB AOMKHbI YAOBNETBOPATL TPEOOBaAHNSM:
- no 6e3onacHoCTY;
- MO 3KCNnyaTauMOHHON NPUrOAHOCTY;
- N0 JOMNrOBEYHOCTH,
a Takke JOMNONHUTENbHLIM TpeboBaHUAM, NPMBEAEHHBIM B 3aaHNM Ha NPOEKTUPOBaHUE.

4.2 [Ina BbINoNHeHUst TpeGoBaHuii No 6e30MacHOCTU KOHCTPYKLMU OOMKHbI UMETb Takue HadarnbHble XapaKTEePUCTMKK, YTOGbI Npu
pasfinyHbIX PacCYeTHbIX BO3OEWCTBUSIX B MPOLIECCE CTPOUTENbCTBA W 3SKCMMyaTauun 30aHUA U COOPYXKEHWIA ObiNN  MCKIHOYEHbI
paspylueHusa nboro xapaktepa Unv HapyLlleHUst 3KCnryaTauMoHHOW MPUrOAHOCTU, CBA3aHHbIE C MPUYMHEHWEM Bpeda >KU3HWU UNu
3[10POBbLIO rpaXKaaH, MMYLLIECTBY, OKpY>KatoLLEeN cpeae, KN3HU Ui 340POBbH0 XKMBOTHBIX U PACTEHUSIM.

4.3 [Onsa BbINOMHeHUs TpeboBaHUA MO IKCMNyaTauMOHHOW NPUIOAHOCTM KOHCTPYKUMS AOSHKHA WUMeTb Takue HavarbHble
XapaKTePUCTUKK, YTOObI MPWU PasnUYHbIX PAcYeTHbIX BO3OEWCTBUSIX He Mpoucxoauno obpasoBaHue UM Ype3MepHOE packpbITUe
TPELWWH, a Takke He BO3HUKanu 4Ype3mepHble nepemelleHus, konebaHuws n gpyrve NoBpexAeHus, 3aTpyoHSALMe HOopMarbHY
akcnnyataumio (HapylweHne TpeboBaHWUA K BHELUHEMY BMAY KOHCTPYKLMM, TEXHOMOrMYecknx TpeboBaHMI No HopmarnbHoW pabote
06opyaoBaHWs, MexaHN3MOB, KOHCTPYKTUBHbIX TpeboBaHMI N0 COBMECTHOM paboTe anemMeHToB 1 Apyrux TpeboBaHui, yCTaHOBMEHHbIX
npv NPOEKTUPOBaHUN).

B HeobxogmMbix cny4yasx, O6yCJ'IOBJ'IeHHbIX Ha3Ha4YeHneM KOHCTPYKUUN N YCIOBUAMU 3KCNyaTaunun, KOHCTPYKUUN OOJTKHbI UMEeTb
XapaKTepUCTUKH, obecneunBatoLne TpeGOBaHVIFI no Tennon3ondaunmn, 3ByKOn3onduuu, Oronornyeckomn 3awmTe u apyrune Tpe6OBaHVI9I.

TpeGoBaHNs NO OTCYTCTBMIO TPELUMH NPEAbABNSAIOT K Kene306eTOHHbIM KOHCTPYKUMSAM, Y KOTOPbIX NPU MOMIHOCTLIO pacTsHYTOM
cevyeHMM JdormkHa OblTb obecneyeHa HEMNpPOHWLAEMOCTb (HaxXOAALWMMCA NOA AaBfieHUEM >XUOKOCTU UMW ra3oB, WUCMbITbIBAOWUM
BO3AEWCTBME paguaumu 1 T.N.), K KOHCTPYKUMAM, K KOTOPbIM NPeabsBsoT NOBbILEHHble TpeBoBaHNS NO AONrOBEYHOCTM, a Takke K
KOHCTPYKLMSAM, 3KCNNyaTUpyeMbIM B arpeccuBHow cpege, cornacHo CI1 28.13330.

B ocTtanbHbIX Xene3obeToHHbIX KOHCTPYKUMAX o6pa303aHV|e TPpewWwnH OonyckaeTcd, U K HUM npenbAasnArloT TpeGOBaHVIFI no
OorpaHN4eHuto LLUNPUHLI PaCKpbITUA TPELLUH.
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(N3meHeHHas pepakums, U3m. N 2).

4.4 [Onsa BbINONHeHNss TpeboBaHWA AONMTOBEYHOCTU KOHCTPYKUMS AOMKHA MMETb Takne HayarbHble XapakTepucTuKku, 4Tobbl B
Te4yeHVe YCTaHOBIIEHHOTO ANUTENbHOrO BPEMEeHW OHa yaoeneTBopsina 6bl TpeboBaHuAM No 6e30nMacHOCTM M 3KCNyaTaunoHHOWM
NPUrOAHOCTM C Y4ETOM BIIMSIHUS HA reOMEeTPUYECKMe XapaKTEPUCTUKN KOHCTPYKLUMM M MEeXaHW4eCKne XapaKTepucTuKM matepuarnos
pasfnnyHbIX PacyeTHbIX BO3AEWCTBUIA (OANWTenbHOe BO3OENCTBME Harpy3ku, HebnaronpusaTHble KnMMaTuydeckue, TexXHOorunyeckue,
TemneparypHble 1 BMaXXHOCTHbIE BO3AENCTBUS, NONEPEMEHHOE 3aMOPaXVBaHNe 1 OTTauBaHWe, arpecCcyBHbIE BO3OENCTBUS U Ap.).

4.5 Be3onacHOCTb, 3KCMnyaTauuoHHasi NPUro4HOCTb, OOSITOBEYHOCTb OETOHHBLIX W KEene300eTOHHbIX KOHCTPYKUWMA U apyrue,
yCTaHaBnMBaeMble 3aJaHNEM Ha NPOEKTUPOBaHME TpeboBaHWs, JOMKHbI ObITb 06eCcneYeHbl BbIMOITHEHNEM:

- TpeboBaHWI K BETOHY M €ro COCTaBNSAOLLMM;

- K apmarype;

- K pacyeTam KOHCTPYKUUN;

- KOHCTPYKTUBHbIX TPebOoBaHWN;

- TEXHOMOrn4yeckmx TpeboBaHui;

- TpeboBaHuUIi No aKkcnnyaTauuu.

TpeboBaHWsi MO Harpyskam W BO3OEWCTBUAM, Mpedeny OrHeCTOMKOCTW, HEeNpOHWLAeMOCTW, MOPO30CTOMKOCTM, MpeaenbHbIM
nokasatensm gecdopmaumin (npornbam, nepemeLleHnsM, amnnuTyae konebaHuin), pacyeTHbIM 3Ha4YEHNAM TemnepaTypbl Hapy>KHOro

BO3/lyXa 1N OTHOCMTESIbHOW BNaXHOCTU OKPYXaloLWwen cpebl, 3aLiuTe CTPOUTENbHbIX KOHCTPYKLWIA OT BO3AENCTBUSA arpeccuBHbIX Cpes
1 apyrune ycraHasnueatotca Cl2.13330%, CIM 14.13330, CM 20.13330, CIM 22.13330, CI1 28.13330, CIM 131.13330.

* BeposATHO, owmnbka opurmHana. Cnegyet untate CI12.13130. - MNpumevaHne narotosutens 6a3bl AaHHbIX.

4.6 MNpwn NpoeKkTUPOBaHNN BETOHHLIX Y Xene300eTOHHbLIX KOHCTPYKLMA HaOEXXHOCTb KOHCTPYKLMI ycTaHaenmBatoT cornacHo FTOCT
27751 nonyBepoOATHOCTHbIM METOAOM pacyeTa nyTeM NPUMEHEHUS pacyeTHbIX 3HAYEHWI Harpy3ok U BO3LAENCTBUWA, PaCYETHbIX
XapakTepuctuk GeToHa u apmaTtypbl (UM KOHCTPYKLMOHHOW CTanu), OnpepensieMbiXx C MOMOLLb COOTBETCTBYHOLUUX YaCTHbIX
KO3(PhULMEHTOB HAAEKHOCTU MO HOPMATMBHBLIM 3HAYEHUSIM STUX XapaKTEPUCTUK, C YYETOM YPOBHSI OTBETCTBEHHOCTM 3[4aHWA W
COOpPYXXEHUN.

HopmaTuBHble 3HAYEHMS Harpy3oK M BO3OEWCTBUN, 3HAYEHUs KOI(PPUUMEHTOB HAOEXKHOCTM MO Harpy3ke, KoachduuueHToB
HaJEXHOCTM MO Ha3Ha4YeHWIO KOHCTPYKUWMWA, a Takke [AerieHne Harpy3ok Ha MOCTOSIHHbIE W BpEeMEHHble (OnuTenbHble U
KpaTKOBpEeMEHHbIe) ycTaHaBnmBatoT cornacHo CI120.13330.

PacyeTHble 3HavyeHus Harpy3ok M BO3AEWCTBUWA MPUHMMAKOT B 3aBWCMMOCTW OT BMAA PACHETHOro MNpPenenbHOro COCTOSHUA U
pac4eTHOM cuTyaLmu.

YpoBeHb HagEeXHOCTW paCYETHbIX 3HAYEHUIN XapaKTepUCTUK MaTepuarnos YCTaHaBMMBAIOT B 3aB1CHMOCTU OT pacyeTHOW cuTyauuu
1 OT ONacHOCTM JOCTUXEHUS COOTBETCTBYHOLLEro NpeaenbHOro COCTOSHUS U PerynmpytoT 3Ha4eHnem KoadrLMEHTOB HaAEXHOCTU Mo
6eToHy 1 apmartype (MnNn KOHCTPYKLMOHHOW cTanu).

PacueT GETOHHbIX U Kene3oBeTOHHbIX KOHCprKLI,VIVI MOXXHO Npou3BOAUTb MO 3adaHHOMY 3Ha4YeHU HadeXHOCTU Ha OCHoBe
NONTHON0O BEPOATHOCTHOrO pacyetTa npu Halnn4dmMm [OOCTaTO4YHbIX AOaHHbIX 00 M3MEHYMBOCTU OCHOBHbIX d)aKTOpOB, BXogduwmnx B
pac4yeTHble 3aBUCUMOCTMU.

5 TPEBOBAHUSA K PACYETY BETOHHbIX U XXENE3OBETOHHbIX KOHCTPYKLUMUIA

5.1 OBLLUME NMONOXEHUA

5.1.1 PacyeTbl 6ETOHHbIX U ene300eTOHHbIX KOHCTPYKUUIA cregyeTt npou3BoanTb B cooTBeTcTBUM ¢ TOCT 27751 no npegenbHbIM
COCTOSIHUAM, BKITHOYaIOLLMM:

- NpegernbHble COCTOSIHMS NMepPBON rPYNMbl, NPUBOASLLME K NOSTHOM HENPUIOAHOCTM SKCMyaTaLuumn KOHCTPYKLWIA;
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- npepgenbHble COCTOAHMSA BTOPOW TPYNMbl, 3aTpyOHAOLLME HOPMarnbHYK 3KCMMyaTauuio KOHCTPYKLUMA MNU yMeHbluawolmne
OONrOBEYHOCTb 34aHNI 1 COOPYXKEHWUIA MO CPaBHEHUIO C NPEAyCMaTPUBaEMbIM CPOKOM CITyXObl.

PacueTtbl OomkHbl obecneumBatb HagEXHOCTb 34aHWIA MIU COOPYXKEHWUA B TEYEHME BCEro cpoka MX Chyxbbl, a Takke npu
Nnpou3BoAcTBe paboT B COOTBETCTBUU C TpeBOBaHUAMU, NPeabABNAEMbIMU K HAM.

PacueTbl No npeaenbHbIM COCTOSHUAM NEPBON rPynrbl BKIHOYAIOT:

- pacyeT Mo NPOYHOCTY;

- pacyeT no yCTon4mBoCTM OPMbI (519 TOHKOCTEHHbIX KOHCTPYKLUNIA);

- pacyeT no yCTOMYMBOCTM NONOXKEHUS (ONPOKNAbIBAHNE, CKOMbXEHWe, BCMbiBaHue).

PacyeTbl Mo NPOYHOCTU BETOHHBIX U KEne30GETOHHbIX KOHCTPYKUMIA criedyeT Npou3BOAWTb M3 YCIIOBUS,, MO KOTOPOMY YCUIMS,
HanpspkeHust 1 aedopMauuy B KOHCTPYKUMSX OT pasfM4YHbIX BO3AENCTBUMA C YYETOM HaYanbHOTO HamnpsbKeHHOrO0 COCTOSHWS
(NpepgHanpspkeHve, TemMnepaTypHble U Opyrue BO3AeNCTBUSI) He OOIKHbI NPEBbIWAaTh COOTBETCTBYIOLMX 3HAYEHWMN, YCTAHOBMEHHbIX
HOPMaTUBHbLIMU JOKYMEHTaMW.

PacueTbl Mo ycToMuMBOCTM (POPMbI KOHCTPYKUMWM, @ Takke MO YCTOWYMBOCTU MOSIOXKEHUS (C Y4EeTOM COBMECTHOW paboThbl
KOHCTPYKLUMN W OCHOBaHWSA, WX AedOpPMauMOHHbIX CBOWCTB, COMPOTUBIEHUSA COBUIY MO KOHTakTy C OCHOBaHMEM W Apyrux
ocobeHHOCTeW) cneayeT NPon3BOAUTL COrNMAcHO HOPMAaTUBHBIM AOKYMEHTaM Ha oTAeNbHble BUAbI KOHKPETHBIX KOHCTPYKLMIA.

B 3aBMCMMOCTM OT BMAa U Ha3Ha4YeHUs KOHCTPYKUMM OOIDKHbI ObiTb Mpou3BedeHbl pacyeTbl MO NpefenbHbIM COCTOSIHUSIM,
CBA3aHHbIM C SIBMIEHUSIMU, NPU KOTOPbIX BO3HUKAET HEOBXOAMMOCTL NPeKpaLLeHust SKCnyaTauum 34aHUs U COOPYXKEHUs! (Ype3MepHble
decbopmanym, CABUMM B COEQUHEHUSIX U ApYrue SIBMEHNS).

PacueTbl No npeaenbHbIM COCTOSIHUSIM BTOPOW IPYMMbl BKIHOYAOT:
- pacyet no o6pa3oBaHUI0 TPELLUH;

- pacyeT Mo pacKpbITUIO TPELLMH;

- pacyeT no gedopmaumsim.

PacyeTbl No npefenbHbIM COCTOSIHUSIM BTOPOW FPyNMbl CriedyeT NPOu3BOAUTL Ha [AeCTBUE KPaTKOBPEMEHHbLIX U ANUTENbHbIX
Harpy3sok.

Pacuet 6eTOHHbIX 1 Xene306eTOHHbIX KOHCTPYKLUMI MO 00pa3oBaHWIo TPELMH crieqyeT Npou3BOaUTb M3 YCIOBUS, MO KOTOPOMY
ycunus, HanpsbkeHus unu gedopmaumn B KOHCTPYKLUMAX OT Harpy3ok He AOMKHbI MpeBbIAaTb COOTBETCTBYHOLWMX UX NpedernbHbIX
3HaAYeHUI, BOCMIPUHMMAEMbIX KOHCTPYKUMAMU Npu 06pa3oBaHmn TPELLMH.

PacueT ene3o6eTOHHbIX KOHCTPYKLIA MO pacKpbITUIO TPELLUH NPOU3BOAAT U3 YCIOBUS, MO KOTOPOMY LUMPWHA PaCKPbITUS TPELLMH
B KOHCTPYKUMSIX OT Harpy3ok He [OOmKHa MpeBbillaTb NpedenbHO AOMNYCTUMBIX 3HAYEHWI, YCTaHaBNMMBAeMbIX B 3aBUCMMOCTM OT
TpeGoBaHWi, NpeabsBrsieMbIX K KOHCTPYKLUMSIM, YCMOBUIA UX 3SKCMyaTauuun, BO3OEWCTBUS OKpYXKatoLlel cpeabl U XapaKTepUCTUK
maTepuanoB C y4eTOM 0COGEHHOCTEN KOPPO3MOHHOTO NOBeAeHNUs apMaTypbl.

Pacuet 6eTOHHbIX 1 Xene306eTOHHbLIX KOHCTPYKUMIA NOo AecdbopMauusam cnegyeT Npon3BoANTb U3 YCINOBMS, MO KOTOPOMY Nporubsl,
yrMbl MOBOPOTa, MEepeMEeLLeHNss U amnauTygbl konebaHusa KOHCTPYKUMA OT Harpy3oK He OOfKHbl MpeBbIaTb COOTBETCTBYHOLLMX
npeaenbHO A0NYCTUMbIX 3HAYEHWIA.

[na KOHCTPYKUMIA, B KOTOPbIX He AonyckaeTcsi obpasoBaHue TpeLwmH, AOMMKHbl ObiTb obGecnedeHbl TpeboBaHNWA NO OTCYTCTBUIO
TPeLUMH. B aTom cnyyae pacyeT Mo packpbITUIO TPELLMH He NPOU3BOAST.

[ns ocTanbHbIX KOHCTPYKLMIA, B KOTOPbIX AOMyCKaeTcs 06pasoBaHme TPeLLMH, pacyeT no o06pa3oBaHuio TPELLMH NPOU3BOANAT ANs
onpeneneHns HeoGXoAMMOCTY pacyeTa Mo PacKPbITUIO TPELLMH U y4YeTa TPeLmH Npu pacyeTe no adedopmaumsm.

5.1.2 Pacyetr GETOHHbIX W Xene3obEeTOHHbLIX KOHCTPYKUMI (MMHEWHbIX, MMOCKOCTHbIX, MPOCTPAHCTBEHHbIX, MAacCCUBHbIX) MO
npeaenbHbIM COCTOSIHUSIM MEPBOM U BTOPOW TPynmn NPOU3BOASAT MO HAMPSPKEHUSM, yCunusm, dedopMauusam U nepemeLLeHUsM,
BblYMCMEHHbIM OT BHELUHMX BO3OEWCTBUIA B KOHCTPYKUUSIX U 0BpasyemblX MU CUCTEMAX 34aHWUIA U COOPYXKEHUIN C Y4ETOM br3nyeckomn
HENMMHeENHOCTM (Heynpyrux gedopmauun 6eToHa M apmaTypbl), BO3MOXHOIO 06pa3oBaHUs TpewmrH M B HeobXoouMmbiX crnydasx -
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aHW30TPONMKN, HAaKOMNMNEHUSA MNOBPEXAEHUA W FeOMETPUYECKOW HEMWHEWHOCTU (BNusHue AedopMauuin Ha W3MEHeHue YCUnuin B
KOHCTPYKLMSAX).

®PU3NYECKYIO HENIMHENHOCTD M aHU3OTPOMMWIO CrEAYET YYUTbIBATb B ONpPeensoWmnx COOTHOLLEHUSIX, CBS3bIBAOLLMX Mexay cobom
HanpshkeHWs 1 gedopmauun (N yCunusa 1 nepeMeLLeHunst), a Takke B YCIOBUSIX MPOYHOCTM U TPELLMHOCTOMKOCTM MaTepuana.

B cratuyeckn HeonpedenvMMbiX KOHCTPYKUMSIX CreQyeT yuuTbiBaTb MepepacnpeferieHne YCunuii B afeMeHTax CUCTEMbI
BCMEeAcTBME 00pasoBaHusl TPELWMH W pasBuTUSI Heynpyrux aedopMaumii B GeToHe WM apmaTtype BMAOTb 4O BO3HWUKHOBEHUS
npeaernbHOro COCTOSHUA B anemeHTe. [pu oTCyTCTBUMU METOAOB pacyeTa, YYUTLIBAOLMX HEeYNpYyrMe CBOMCTBA xene3obeToHa, a Takke
Ans NnpegBapuTeribHbIX PACYETOB C YYETOM Heynpyrmx CBOWCTB Xerne3obeToHa YCuIusl U HanpsKeHusl B CTaTUYeCK HeomnpeaenuMbixX
KOHCTPYKLUMSIX U cUCTEMax [OMyckaeTcsi onpedensTs B NPeanonoXeHUu ynpyroin paboTbl »Kene3obeToHHbIX arieMeHToB. Mpu 3tom
BNUsiHUE DU3NYECKOW HEMUHENHOCTM YYMUTLIBAIOT NYyTEM KOPPEKTUPOBKM PE3YrLTaToOB JIMHEWHOTO pacdeTa Ha OCHOBE OaHHbIX
3KCrNepUMeHTarnbHbIX UCCREAOBaHUA, HEMUHENHOr0 MOAENUPOBAHUS, Pe3ynbTaToB pacyeTa aHarormyHbiX OOLEKTOB U 3KCMEPTHbLIX
OLIEHOK.

Mpn pacyeTe KOHCTPYKUMI MO NPOYHOCTW, AedopmaunsiM, 06pa3oBaHMIO U PaCKPbITUIO TPELLMH Ha OCHOBE METOAa KOHEYHbIX
3MEeMEHTOB AOMMKHbI OblTb MPOBEPEHbI YCMOBUSI MPOYHOCTU U TPELUMHOCTOMKOCTU ANsi BCEX KOHEYHbIX 3NIEMEHTOB, COCTaBMSOLLNX
KOHCTPYKLMIO, @ TakkKe YCrNOBUS BO3HUKHOBEHUS YpEe3MepHbIX NepemMeLLeHnin KOHCTpyKumu. [pu oueHKke npeaenbHOro COCTOSHUS No
NPOYHOCTM [JdOMNycKaeTcss Mnonaratb OTAerbHble KOHEYHble 3MEeMEHTbl paspylleHHbIMW, €eCcrnuM 3TO He BreyeT 3a cobown
NporpeccupyioLlero  paspylieHuss 3A4aHUsS WM COOPYXEHUS, W MO UCTeYeHuW [OEenWCTBUS paccMaTpuMBaeMOWn  Harpysku
3KCnnyaTaumMoHHas NpUrogHOCTb 30aHUS NN COOPYXKEHUS COXPaHSAETCS U MOXeT BblTb BOCCTAHOBIEHA.

OnpepeneHue npegenbHbIX yeunui v gedopmaunii B OETOHHbIX U Kene306eTOHHbIX KOHCTPYKUMAX criefyeT Npov3BOAMTbL Ha
OCHOBE pacyeTHbIX cxeM (Mogenen), Hanbonee BrM3ko COOTBETCTBYIOLWUX peanbHOMY hr3nyeckoMy xapaktepy paboTbl KOHCTPYKLMIA
1 MaTepuvarnoB B paccMaTpMBaeMoM npegenbHOM COCTOSHUM.

HecyLuyto cnocoBHOCTL Kene3oGeToHHbIX KOHCTPYKLIMIA, CNOCOBHbIX NpeTeprneBaTb AOCTaTOMHbIE nnacTuyeckue gecdopmMauum (B
YacCTHOCTW, NPV MCMNONb30BaHMN apMaTypbl ¢ (PU3NYECKUM MPeaenom TeKydecTun), OonycKaeTcs onpeaensTs METOAOM MpeaenbHOro
paBHOBecUS.

5.1.3 TMpn pacyetax OETOHHbLIX M Xene3obeTOHHbIX KOHCTPYKUMIA MO MpedenbHbiM COCTOSIHUAM criegyeT paccmaTpuBaTh
pasnunyHble pacyeTHble cuTyauum B cooTtBeTcTBuM ¢ [OCT 27751, B TOM u4ucre cTagum W3roToBMEHMS, TPaHCMNOPTMPOBAHUSA,
BO3BeeHUs, IKCNyaTaummn, aBapuiHble cMTyauum, a Takke noxap.

5.1.4 Pac4yeTbl OETOHHbIX M XXerne300eTOHHbIX KOHCTPYKLMI CredyeT NpouM3BOAWUTbL Ha BCE BUAObI HArpy3oK, COOTBETCTBYHOLLMX
PYHKLUMOHANBHOMY Ha3Ha4YeHUI0 34aHUMN U COOPYXEHUN, C YY4ETOM BINSHMSA OKpyXawowen cpeabl (KNMMaTtU4ecknx BO3AENCTBUMA U
BOAbl - ONsi KOHCTPYKUMMA, OKPY>XEHHbIX BOAOW), @ TakkKe C Y4ETOM BO3OEWCTBUSA MOXapa, TEXHONMOMMYECKMX TEMMEepaTypHbIX U
BMNa)XHOCTHbIX BO3AENCTBUIN N BO3AENCTBUIA arpeCcCUBHBIX XMMUYECKUX Cpea.

5.1.5 PacyeTbl GETOHHbIX W Xene306eTOHHbIX KOHCTPYKLUUIA NPOU3BOASAT Ha AeNCcTBME U3rMBatoLMX MOMEHTOB, NPOLONbHbLIX CUJl,
ronepeYHbIX CUM U KPYTSALMX MOMEHTOB, a Takke Ha MECTHOE [AeNCTBME Harpy3Ku.

5.1.6 Tpu pacyeTe anemMeHTOB COOPHbIX KOHCTPYKUMIA Ha BO3OEWCTBME YCUNWIA, BO3HMKAKOLWMX NpU WX MNOObEME,
TPaAHCNOPTUPOBAHUN U MOHTaXe, Harpy3Ky OT MaccChl 3NIEMEHTOB CreayeT NpUHUMaTh ¢ KO3hPUUNEHTOM AMHAMUYHOCTU, PaBHbIM:

1,60 - npu TpaHCNOPTMPOBaHUY;
1,40 - npu NnogbeMe 1 MOHTaxe.

HonyckaeTcs npuHumaTh 6onee HU3kne, 060CHOBAHHbLIE B YCTAHOBIEHHOM MOPSiAKe, 3HAYEHUS KOIDULNEHTOB AUHAMUYHOCTH,
HO He Hmxe 1,25.

5.1.7 Mpu pacyeTax GETOHHBbIX U XKene306ETOHHLIX KOHCTPYKLUMIA CrefyeT yuuTbiBaTb OCOBGEHHOCTM CBOWCTB pasnuyHbIX BULOB
6eToHa U apmaTypbl, BNUSIHAS Ha HWX XapakTepa Harpysku U OKpyxatollei cpefbl, cnocoboB apMvMpoBaHWs, COBMECTHyt paboTy
apMatypbl 1 GeToHa (NMpU HanmuyMM KM OTCYTCTBMM CLEMNNEHUs apmaTypbl C GETOHOM), TEXHOMOMUI W3TOTOBMEHUSI KOHCTPYKTUBHBLIX
TUNOB >KeNe306eTOHHbIX AMIEMEHTOB 3[1aHMWi U COOPYXKEHWIA.

5.1.8 Pac4yeT npeaBapuTernbHO HaMpsKEHHbLIX KOHCTPYKUMA CneayeT npou3BOAUTb C YYETOM HaudarbHbIX (NpeaBapUTENbHbIX)
HanpsbkeHWn 1 JedopMauui B apmatype M OeToHe, MOTepb NPeABapUTENbHONO HanpsbkeHust M 0CcOBeHHOCTEN nepegaydn
NpeaBapUTENBHOIO HanNpPsbKkeHUA Ha GETOH.
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5.1.9 B MOHONMUTHbIX KOHCTPYKUMAX OOJKHA 6bITb 0becneveHa NPOYHOCTb KOHCTPYKLUUN C y4ETOM pa60L||/|x LBOB 6eTOHI/IpOBaHI/I$|.

5.1.10 Mpu pacyeTe cOOPHBLIX KOHCTPYKUMI OOMKHa OblTb obecneveHa NPOYHOCTb Y3MOBbIX U CTBIKOBBIX COMPSKEHUA COOPHbIX
3MEMEHTOB, OCYLLECTBMIEHHbIX MYTEM COEAMHEHWSI CTalbHbIX 3aKnagHblX AeTanen, BbINYCKOB apMaTypbl M 3aMOHONWYMBAHMUS
6eToHOM.

5.1.11 TMNpu pacyetre NNOCKMX U MPOCTPAHCTBEHHbIX KOHCTPYKUMMW, MOABEpPraemMbiX CUITOBbIM BO3AEWCTBUSAM B [BYX B3aUMHO
nepneHAVKYNapHbIX HanpaBneHusiX, paccmaTpuBaloT OTAefbHble, BblOENEHHble U3 KOHCTPYKUMWM MAOCKME WM MPOCTPaHCTBEHHbIE
Manble XapakTepHble 3NEeMEeHTbl C YCUnuamu, OencTByOWMMU N0 BOKOBLIM CTOPOHaM anemeHTa. [py HamMuum TPewmH 3Tn yecunms
onpegensioT C YY4EeTOM pacnonoXeHUs TPeLUMH, XeCTKOCTM apmaTypbl (OCEBOM W TaHreHumarnbHOW), XecTKocTu 6eToHa (mexay
TPeLUMHaMu 1 B TpeLLmHax) u apyrmx ocobeHHocTen. [pu OTCyTCTBUM TPELLMH YCUNnsa onpeaensioT Kak Ans CnioLHoro Tena.

,D,OI'IyCKa(ETCFI npu Hann4mm TpeLwnH onpenenaTb yecunua B npeanonoXeHnn ynpyroﬁ paGOTbI Xene3obeToOHHOro anemeHTa.

Pacuetr anemeHTOB crnegyeT npov3BOAWTb MO Hauboree onacHbIM CEYEHUSIM, PacroNOXEHHbIM MoA YINOM MO OTHOLUEHUIO K
HanpaBneHWI0 OENCTBYIOLWMX Ha ANEMEHT YCWUMWA, HA OCHOBE pPAacYETHbIX MOAENen, yunTbiBalowmx paboTy pacTsHyTon apmartypbl B
TpewuHe n paboTty 6eToHa Mexay TpewuHaMm B YCNOBUAX NIOCKOTO HAaNPs>KEHHOrO COCTOSIHMS.

5.1.12 PacueT Nnockux v NpoCTPaHCTBEHHbLIX KOHCTPYKLIMIA MO NMPOYHOCTM OONYCKaeTcsl NPOU3BOAMTL AN KOHCTPYKUMU B LIENOM
Ha OCHOBE MeToAa NMPeaenbHOro paBHOBECHS!, B TOM YKCHE C Y4ETOM AeOPMUPOBAHHOIO COCTOSIHUS K MOMEHTY pa3pyLUEHUs.

5.1.13 lpu pacyeTe MaCCUBHbIX KOHCTPYKLMIA, NOABEPraeMbiX CUMOBbIM BO3AEWCTBUMSAM B Tpex B3aMMHO NepneHAVKYNspHbIX
HanpaBrneHusix, paccMaTpyBaloT OTAeSbHbIE BblAENEHHbIE U3 KOHCTPYKUMU Marble OObeMHbIe XapaKTepHble 3MeMEHTbI C YCUNUsiMU,
OeNCTBYOLWMMM MO rpaHam anemeHTa. [pu aTom ycunusa cnegyet onpefensiTe Ha OCHOBE NPeAnoChINoK, aHaNorMYHbIX MPUHATBEIM A4S
NNOCKNX anemeHToB (cm. 5.1.11).

Pacyet anemeHTOB crieqyeT Npow3BOAUTL MO Hauboriee omnacHbIM CEYEHUsIM, PacronOXeHHbIM MOA YIMOM MO OTHOLUEHUD K
HanpaBneHUo AEWCTBYIOLUX Ha 3MEMEHT YCUNMiA, HA OCHOBE pacYeTHbIX MOAENeN, yuuTbiBalolWwmx paboTy GeToHa M apmaTypbl B
ycrnoBusix 06bEMHOI0 HanpPsKEHHOTO COCTOSIHMUS.

5.1.14 [Ina KOHCTPYKUMIA CNOXHOW KOHdUrypaumm (Hanpumep, NpOCTPaHCTBEHHbIX) KPOME pacyeTHbIX METOAO0B OLIEHKM HecyLlen
CMOCOBHOCTM, TPELLMHOCTOMKOCTU 1 AePOPMaTMBHOCTU AOMYCKAETCHa MCMONb30BaTh pe3ynbraTthl UCTbITaHUs PU3NYECKMX MOAENEN.

5.1.15 PacyeT U1 KOHCTpyMpOBaHWE KOHCTPYKLWMA C KOMMO3MTHOW MONMMMEPHON apMaTypoK, cTanexene3obeTOHHbIX,
PUBpPoBETOHHbBIX, COOPHO-MOHOMUTHBLIX U APYrUX crneundunyeckmx KOHCTPYKUUA crnegyeT BbimonHaTe no CI1 266.1325800, CI
295.1325800, CI1297.1325800, CI1 360.1325800, 337.1325800*, CI1405.1325800 v ap.

* BeposaTHO, owmnbka opurnHana. Cnegyet umtate: CI 337.1325800. - NprmeyvaHue nsrotoButens 6asbl AaHHbIX.

(M3meHeHHas pepakuus, N3m. N 1).

5.2 TPEBOBAHUA K PACHETY BETOHHbIX U XXENE3OBETOHHbIX ANIEMEHTOB MO NMPOYHOCTU

5.2.1 PacyeT GETOHHbLIX 1 Kene3006eTOHHbLIX 3IEMEHTOB MO MPOYHOCTU NPOM3BOASAT:

- MO HOpManbHbIM CevYeHUsiM (Npu AeNCTBUN U3rMbatoLLMX MOMEHTOB U MPOAONbHBLIX CUIT) - MO HEMWHENHOW AedOopMaLnoHHON
mogenu. [na npocTbIX TUNOB >Xene3o06eTOHHbIX KOHCTPYKUUA (MPSIMOYToflbHOro, TaBpOBOIO U ABYTABPOBOrO CEYEHW C apmaTtypou,
pPacnonoXeHHON Y BEPXHEN U HWDKHEW FpaHeWm CeveHusi, a Takke KpPYrnoro v KOMbLEBOro CEeYEHUM C apMaTypom, pacnoroXeHHOW
paBHOMEPHO MO NEPUMETPY CEYEHNS ) AOMYCKAETCS BbINOMHATL pacyeT no npedenbHbIM YCUIusm;

- MO HaKMOHHbIM CeYeHMsIM (Npy OEUCTBUM MOMNEPEYHbIX CWM), MO MPOCTPAHCTBEHHLIM CEYEHUsIM (MPU OENCTBUM KPYTSLLMX
MOMEHTOB), Ha MECTHOe [eiiCTBME Harpy3ku (MecTHOe CxxaTue, NpofaBnunBaHue) - No npeaernbHbIM YCUIUAM.

Pacuet no npoYyHOCTN KOPOTKMUX XKENEe300ETOHHbIX 3NEMEHTOB (KOPOTKMX KOHCOMEW U OPYrnX 3NIEMEHTOB) NPOM3BOAAT HA OCHOBE
KapKacCHO-CTepXXHEBOW MoAenw.

(N3meHeHHas pepakums, Nam. N 1).
5.2.2 PacyeT nNo NpoYHOCTM BETOHHbIX U KeNne30beTOHHbIX 3NEMEHTOB MO NpeaenbHbIM YCUUsM Npon3BoasaT us ycnosus (5.1),
YTO yCunme OT BHELUHWX Harpy3oK MU BO3OeWCTBMM & B pacCMaTpuBaeMOM CEYEHMU He AOIMKHO MpeBbIWaTb NpedenbHOro yeunus
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F

uli » KOTOPOE MOXET ObITb BOCMNPUHATO 3JIEMEHTOM B 3TOM CEYEHUUN
F 2Ry (5.1)

PacuyeT 6eTOHHbIX 311IEMEHTOB Mo NPOYHOCTHU

5.2.3 BeTOHHbIE 3neMeHTbl B 3aBMCMMOCTM OT YCMOBUIA UX paboTbl 1 TpeboBaHWiA, NpeabsaBNseMbIX K HUM, CneayeT paccunTbiBaThb
Nno HOpPMarbHbLIM CEYEHMSIM MO NpefenbHbiM ycunuam 6e3 ydyeta (cm. 5.2.4) mnu ¢ yyetom (cm. 5.2.5) conpoTtueneHuns GeToHa
pacTsiHyTOM 30HbI.

5.2.4 Bes y4yeTa coOnpoTUBIEHNSI GETOHA PACTAHYTONM 30HbI NPON3BOAAT PacyeT BHELIEHTPEHHO CXKaTbiX OETOHHbLIX 31IEMEHTOB Npu
3HAYEHUSIX SKCLEHTPUCUTETA MPOAONBLHON Cunbl, He npeBbiwawlmx 0,9 paccTosSHUS OT LEeHTpa TSXKEeCTU cedeHuss 0o Haubonee
cxaToro BomokHa. [Mpu 3ToM npepenbHoe ycunue, KOTOpoe MOXET OblTb BOCMPUHSITO 3NIEMEHTOM, ONpeaensioT MO PacyYETHbIM

CconpoTuBIeHNAM OeToHa cxaTtuio REJ’ paBHOMEpPHO pacnpegeneHHbiM no yCJ'IOBHOIZ CXXaToOW 30HEe ceyeHus C LEeHTPOM TAXEeCTH,

coBMaatoLLMM C TOUKOW MPUMOXKEHNSA NPOLONbHON CUTbI.

Ons maccuBHbIX OETOHHbIX KOHCTPYKUMIA criegyeT npuvHMMaTb B CXKAaToOW 30HE TPEYronbHYl 3Mopy HanpsikeHud, He
NPEBLILLAIOLNX PACYETHOTO 3HAYEHUsI COMPOTUBNEHUS BeToHa Ckatwio & . [pyu 3TOM SKCLEHTPUCMTET NpOLOSbHOM  CUrb

OTHOCUTENBHO LIEHTPA TSXKECTU CEYEHUS HE JOMKeH npeBbiwatb 0,65 paccTosiHUS OT LeHTpa TSKecTn Ao Hanboree cxxaToro BONOKHA
OeToHa.

5.2.5 C yyeTom conpoTueneHns 6eToHa pacTAHYTOW 30HblI NPOM3BOAST pacHeT BHELEHTPEHHO CXaTblX OETOHHbLIX 3NEMEHTOB C
3KCLEHTPUCUTETOM NMPOAONBbHOW CUIbl, GonNbLINM NpuBeaeHHoro B 5.2.4, narnbaembix 6ETOHHbLIX 3NEMEHTOB (KOTOpble AOMYyCKalTCH K
NPYMEHEHUNI0), a Takke BHELEHTPEHHO CXaTbIX 3MIEMEHTOB C 3KCLEHTPUCUTETOM NPOAONLHOWN CUIbl, PaBHbIM NpuBedeHHOMY B 5.2.4,
HO B KOTOPbIX MO YCIOBUSIM 3KCMyaTaumu He gornyckaetcs obpasoBaHve TpewwmH. [pu aToM npefenbHoe ycunne, KOTopoe MOXET
ObITb BOCMPUHATO CeYeHWEM 3MeMeHTa, OMpedensoT Kak Afs ynpyroro Tema npyv MakCUMarnbHbIX PacTArMBalLWMX HanpshKeHUsIX,

PaBHbIX paC4eTHOMY 3Ha4YEeHUO CONPOTUBIIEHUA 6eToHa OCEeBOMY paCTAXEeHUI REJE’ .

5.2.6 I'Ipvl pacyeTe BHELUEHTPEeHHO CXKaTbIX OETOHHbIX 3N1EMEHTOB crnenyet ydutbiBaTb BIiAHME NPOAOJS1IbHOIo narnda u CJ'IyLIaVIHbIX
OKCLUEHTPUCUTETOB.

PacueT xene306eTOHHbIX 3/1IEMEHTOB Mo MPOYHOCTU HOPpMaAInbHbIX cevyeHun

5.2.7 PacueT »*ene3oGeToHHbIX 3IEMEHTOB MO MpederibHbIM YCUNMMSIM crieqyeT NpoBOAWTh, ONpedenss npeneribHble ycunus,
KOTOpble MOTYT GbiTb BOCNIPUHSATEI GETOHOM 1 apMaTypoi B HOPMaribHOM CEYEHUW, UCXOAS U3 CIedyLMX NOMOXKEHMWIA:

- COMNPOTMBIIEHNE BETOHA PACTKEHUIO MPUHMMAIOT PaBHbIM HYTIHO;

- COMpoTMBIieHWEe GeToHa CXaTui NPeACTaBMsSeTCs HanPsHKEHUsIMK, paBHLIMU PacYeTHOMY COMPOTUBREHUID GETOHa CxaTuio U
paBHOMEpPHO pacnpegeneHHbIMU Mo YCNOBHOW CxaTtow 30He 6eToHa;

- pacTArvBaloLLMe U CKUMAIOLLME HanpsKeHWsl B apMaTtype NpuHUMMaloTcs He 6oree pacyeTHOro CONpPOTUBMEHUSI PACTSKEHNIO U
CXaTu COOTBETCTBEHHO.

5.2.8 PacueT ene3obeTOHHbIX 3M1EMEHTOB MO HENWHENHOW AedOpMauUMOHHON MOLENU MPOU3BOAAT Ha OCHOBE AuarpaMm
coctosHusA 6eToHa M apmMaTtypbl, UCXOA4A U3 TMMNOTe3bl MITOCKUX cedeHuid. KpuTepuem MpoYHOCTM HOpPMAribHbIX CEYEHUN SABMSieTCA
OOCTWXKeHME NpefernbHbIX OTHOCUMTENbHBIX Aedopmaunii B GETOHE N apMaTtype.

5.2.9 anI pacyeTe BHELEHTPEHHO CXaTtblX Kene3o06eTOHHbIX 3NEMEHTOB cnegyer ydutbiBaTb CJ'Iy‘-IaVIHbIIZ OKCUEHTPpUCUTET 1"
BInnaHne npoaosibHOro narmoa.

PacueT xene3o6eTOHHbLIX 3MIeMEHTOB MO NPOYHOCTU HAKMOHHbLIX CeYEeHUMN
5.2.10 PacueT Xene3oGeTOHHbIX 3MIEMEHTOB MO MPOYHOCTU HAKIOHHBLIX CEYEHU NPOU3BOAAT: MO HAKMOHHOMY CEYEHUID Ha
OeNCTBMe NOonepeyHor Cumbl, MO HaKMOHHOMY CEYEHWUIO Ha [OeUCTBUE M3rMbalrowero MoMeHTa M Mo Mosioce Mexay HaKMOHHbIMM

CeYEHVAMUN Ha OeNCTBUE I'IOI'Iepe‘-IHOI7I CuUnbl.

5.2.11 MNpu pacyete xene3obETOHHOrO 3feMeHTa MO MPOYHOCTM HAKMOHHOTO CEeYEeHMs] Ha [LENCTBUE MOMEPEYHOWN CUnbl
npegenbHy NonepedHyo Cumy, kotopasi MOXeT OblTb BOCMPUHSITA 3NIEMEHTOM B HAKMOHHOM CeYeHuW, crieqyeT onpefensTb Kak
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CyMMY npeaenbHbIX nonepeyHbiX cumn, BOCNpMHUMaeMbIX ©ETOHOM B HAKIMOHHOM CEYEHUN U nonepequVl apmaTyp0|7|, nepeceKarou.Leﬁ
HaKIoHHOe ce4veHune.

5.2.12 Tpu pac4yeTe xene3obeTOHHOro 3anemMeHTa Mo MPOYHOCTU HAaKMOHHOIMO CeYeHust Ha OelcTBMe u3rnbarollero MomeHTa
npegenbHbIi MOMEHT, KOTOPbIN MOXET OblTb BOCMPUHAT SMEMEHTOM B HaKMOHHOM CeYeHuMn, criegyeT Onpepensitb Kak Cymmy
npegenbHbIX MOMEHTOB, BOCMPUHMMAaEMbIX MNepeceKkalolen HaKNoHHOe CeYeHWe npoJoNbHOM W MOMNEepedYHon apmaTypon,
OTHOCUTENBHO OCU, MPOXOAALLEN Yepe3 TOUKY NPUMNOXKEHMS paBHOAENCTBYIOLLEN YCUMUIA B CKaTON 30HE.

5.2.13 Tpwn pacyeTte xene3obeTOHHOro 3MIeEMeHTa MO NOMOCE MeXAY HaKMOHHBbIMM CEYEHUsIMU Ha OEeNCTBUE MOMepeyHon Curbl
NpeaernbHY MONeEPEYHY0 CUMy, KOTopasi MOXET ObITb BOCMPUHSITA 3NIEMEHTOM, CreayeT onpeaensitb UCXoAst M3 MPOYHOCTU HAKIMOHHOW
GETOHHOW MOMOChI, HaxoasLWeNcst Nog BO3NENCTBUEM CXUMAIOLLMX YCUMUIA BOOMb NMOMOCHI U PacTArMBaOLWLMX YCUITUIA OT NonepevyHomn
apMaTypsbl, NepeceKatoLLen HaKMOHHYIO Mosocy.

Pacuert xene306eTOHHbIX 3/IEMEHTOB MO MPOYHOCTU NPOCTPAHCTBEHHbIX ceyeHumn

5.2.14 TMpu pacyeTe Xene3obEeTOHHbIX ANEMEHTOB MO MPOYHOCTU MPOCTPAHCTBEHHBLIX CEYEHUI MpenenbHbIA KPYTALWMA MOMEHT,
KOTOPbIA MOXET ObITb BOCMPUHSIT 3NIEMEHTOM, CreAyeT onpeaensaTb Kak CyMMY NpeAenbHbIX KPYTSALWMX MOMEHTOB, BOCMPUHUMAEMbIX
NPOAOSbHOM M MONEPEYHON apMaTypour, PacnonoXeHHON Y KaxOon rpaHu anemeHTta. Kpome Toro, cnegyet npoM3BoanTb pacyer no
NPOYHOCTU KEeNe3obEeTOHHOro 3nemMeHTa no OGETOHHOW Morfoce, PacnofioKEHHOW MeXay MPOCTPAHCTBEHHBIMU CEYEHUAMU U
HaxoddaWwenca nog BO3OEVCTBMEM CXMMAaOLWMX YCUIMA BAOMb MOMOCHI W PacTArMBalOWMX YCUNUA OT MOMEepeyHor apmaTypbl,
nepecekaroLLen nonocy.

PacueT xene3o6eTOHHbIX 3NIEMEHTOB Ha MEeCTHOe AEeUCTBUE Harpy3ku

5.2.15 lNpwn pacyeTe xene3obeTOHHbIX 3NEMEHTOB Ha MECTHOE CXaTue NPeAeribHY0 CKMMAtoLLYo CUMy, KOTopas MOXET ObITb
BOCMPWHATA 3MeMeHTOM, crnegyer onpegensTb MCXOAs M3 COMpPOTMBNEHWst GeToHa npyv OObeMHOM HamnpsXKEHHOM COCTOSIHMM,
€0371aBaeMOM OKpY>KatoLLMM BETOHOM M KOCBEHHOI apMaTypon, eCnn oHa ycTaHOBIeHa.

5.2.16 PacyeT Ha npogaBnMBaHWe MPOU3BOOAT [ONA  MSIOCKUX KEeNe3o0eTOHHbIX 3MeMEHTOB (MnuT) npu  OencTBUM
COCPEAOTOMEHHBIX CUITbl M MOMEHTa B 30He npogaenuBaHus. [lpegenbHoe ycunve, KOTOpoe MOXET ObiTb BOCMPUHATO
Xene3obeToHHbIM 3NeMEHTOM NpW NpoAaBnNUBaHWK, crieqyeT onpeaensTb kak CyMMy npeaenbHbIX YCUIMIA, BOCMPUHMMAaEMbIX GETOHOM
1 NonepeyHor apMaTypow, pacnofnoXeHHON B 30He NPOAaBNNBaHUSA.

5.3 TPEBOBAHUA K PACHETY XENE3OBETOHHbIX ANNEMEHTOB MO OBPA30BAHUIO TPELLIUH

5.3.1 PacuyeT ene3o6eToHHbIX 3/1eMEHTOB MO 06pa30BaHN0 HOPMarbHbIX TPELUMH NMPOU3BOASAT NO NpeaernbHbIM YCUMaM U no
HenuHerHon aedopmMaLnoHHOR Moadenu. PacyeT no o6pa3oBaHMio HAKIMOHHBIX TPELLMH NPOU3BOAAT MO NpeaernbHbIM YCUMUSIM.

5.3.2 PacueT no o6pasoBaHuMio TPELLMH Xerne306eTOHHbIX 3NIEMEHTOB MO NpeAeribHbIM YCUMUSIM NMPou3BoAsAT u3 ycnosus (5.2), no
KOTOPOMY YyCUNMe OT BHELUHMX Harpy3ok WU BO3deicTBUMA & B paccmMaTpvBaeMOM CEYEHWUWM He [OMKHO MpeBbllaTh NpeaerbHoro

younmst F,,, i , KOTOPOE MOXET GbiTh BOCTIPUHSATO XENe306ETOHHBIM 3IEMEHTOM Mpu 06pa3oBaHUN TPELLMH

F= E-|::r‘-:,1.!.if : (5.2)

5.3.3 MNpepenbHoe ycunve, BOCNPUHUMAEMOE XeNe300eTOHHbIM 3MeMEeHTOM Npu obpa3oBaHUM HOpMarbHbIX TPELUMH, cnegyeT

onpegenaTb ucxoasa M3 pacyerta Xene3obeTOHHOro 3MeMeHTa Kak CMOLIHOro Tena C y4eToM ynpyrux gedopmauuin B apmartype u

Heynpyrnx gecdopmaumin B pacTsHyTOM M CXaToM BETOHE Npy MakcMMmarbHbIX HOpMarbHbIX pacTArMBaroLLMX HanpsXkeHusix B 6eToHe,
paBHbIX PACYETHLIM 3HAYEHUAM COMPOTMBMNEHNS GETOHA OCEBOMY PACTSHKEHUIO R,E,f,sg,. .

5.3.4 Pacuet xene3obeToHHbLIX 3N1EMEHTOB N0 06pa3oBaHMI0 HOpMaribHbIX TPELWH MO HEeNMHenHon AedopMauMoHHOM Modenu
NPOU3BOAAT Ha OCHOBE AuarpamMM COCTOSIHUSI apMaTypbl, paCcTsIHYTOrO U cxatoro 6GeToHa WM runoTesbl NNOCcKMX ceveHnin. Kputeprem
06pa3oBaHus TPeLLUH ABMSETCA AOCTUXKEHNE NpeaenbHbIX OTHOCUTENbHBIX AedopMaLnii B pacTAHYTOM OeToHe.

5.3.5 lMpegenbHoe ycunue, KOTOpoe MOXET ObiTb BOCTMPUHATO KENe300eTOHHbIM 3NeMEHTOM Mpu 06pa3oBaHMM HaKMOHHbIX
TPELUWH, CneaqyeT onpenensiTb NCXoasa U3 pacyeTa )enes3obeToHHOro anemeHTa Kak CnoLWHOro yrpyroro Tena u Kputepusi NpoYHOCTM
6eToHa NpW NNIOCKOM HanpsXKeHHOM COCTOSIHUM "CXXaTue-pacTskeHume".

5.4 TPEBOBAHUA K PACHETY XEJIEBOBETOHHbIX JIEMEHTOB MO PACKPbITUIO TPELLUH

5.4.1 PacueT %ene306eTOHHbIX 3MEMEHTOB NMPOM3BOAAT MO PACKPLITUIO PasfNMYHOro BUAA TPELLMH B TEX CrydasiX, Koraa pacyeTHast
npoBepka Ha oGpa3oBaHne TPeLUH NoKasbiBaeT, YTo TPeLHbl 06pasytoTcs.
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5.4.2 PacuyeT no packpbITMIO TpewmH npousBogdat m3 ycrnosusa (5.3), N0 KOTOPOMY LUMPUHA PAaCKpPbITUA TPELUUH OT BHELUHEN

Harpysku it ..., He AOoIKHa NpeBoCXoanTb npeaenbHoO oNYyCTUMOro 3Ha4eH A LWNUPUHBI PaCKpbITUA TPeLLnH acrc,u!’f

Eapg 5ﬂ:-::"-:,z.!.!'f : (5.3)
5.4.3 LUnprHy packpblTUS HOpPMarnbHbIX TPELWWH ONpenenslT Kak Npou3BedeHMe CPedHMX OTHOCUTENbHbIX Aedopmaunii
apmatypbl Ha y4acTke Mexgy TpewmHamu W AnvHbl 3Toro yyactka. CpefgHue oOTHOCUTeNbHble Aedhopmaumn apmaTypbl Mexgy
TpelMHaMn onpegensitoT ¢ y4eToMm paboTbl pacTsaHyToro 6eToHa mexay TpelwmHamu. OTHocuTenbHble Aedopmauuy apMaTtypbl B
TpelwuHe onpegensioT M3 YCMOBHO YNPYroro pacyera Xerne3obeTOHHOro 3fneMeHTa C TpeliMHaMmuM C NpUMEHeHWEM MpUBEAEHHOro
mMoayns gecdopMaummn cxaToro 6eToHa, yCTaHOBIIEHHOMO C YY4ETOM BRUSHUA Heynpyrux AedopmMaumin 6eToHa cxaTow 30Hbl, UK Mo
HennHenHon AedopMaLunoHHo mogenu. PacctosiHne mexay TpelwmHamu onpeaensioT U3 YCroBus, N0 KOTOPOMY PasHOCTb YCUITUIA B
NpoaosibHOM apmaType B CEYEHWW C TPELUMHOW M Mexay TpelmHaMu OOmKHa OblTb BOCMPUHATA YCUNUAMU CLENNEHns apmatypbl C
6GeTOHOM Ha AnvHe 3Toro yvacTka.

LWnpuHy packpbiTsi HOpMarbHbIX TPELLWMH CriegyeT onpefensiTh C yY4eTOM XapakTepa AeWCTBUS Harpysku (MOBTOPSIEMOCTH,
ANUTENBHOCTM 1 T.M.) U BuAa Npodousis apMaTypbl.

5.4.4 TlpenenbHO AOMYCTUMYKO LUMPUHY PACKPbITUSt TPELWMH dgp. ¢ CNIEAYET YCTAHABNMBATL WCXOAS W3 3CTETUYECKMX

COObpaxxeHUn, Hanuums TpeboBaHUIN K NPOHMLAEMOCTN KOHCTPYKLUMIA, a Takke B 3aBUCUMOCTU OT AJIMTENbHOCTU OENCTBUS Harpysku,
Bvaa apMaTypHOW CTanu 1 ee CKNOHHOCTM K pa3BuTuio Koppoaun B TpewuHe (CIM 28.13330).

5.5 TPEBOBAHUA K PACYETY XENE3OBETOHHbIX ANIEMEHTOB MO AJE®OPMALIUAM

5.5.1 Pacuetr >ene3obeTOHHbIX 3MemMeHTOB Mo AedopMauusiM npousBogat u3 ycnosus (5.4), no KOTopomy nporndbl mnu
nepeMeLLeHNst KOHCTPYKUMIA § OT AENCTBMS BHELLHEN Harpy3kn He JOIKHbI MPEBbILIATL NPEAEnbHO A0MYCTUMbIX 3HaYeHWn NPornbos

UNW NepeMeLLieHn _f

J = (5.4)

5.5.2 MNpornbbl nnm nepemMeLLeHns xene3obeToHHbIX KOHCTPYKLMI onpedenstoT no obwmm npasnnam CTPOUTENBHOW MEXaHWKU B

3aBUCKMMOCTM OT M3rMBHbIX, COBUMOBLIX W OCEBbIX AehOPMaLMOHHBIX XapakTEPUCTUK Xerne306eTOHHOro afemMeHTa B Ce4eHUsX No ero
OnNuHe (KpYMBU3HA, YIMbl casura u T.4.).

5.5.3 B cnyuasx, korga npornbbl kene3obeTOHHbIX 3NeMEHTOB B OCHOBHOM 3aBWUCAT OT M3MMOHbLIX AedopMauuii, 3HavYeHus
npornboB onpeaensioT No KpMBU3HAM IIEMEHTOB UK MO XKECTKOCTHBIM XapakTepucTukam.

KpvBusHy >kene3obeTOHHOro 3rieMeHTa OnpeaensitoT Kak YacTHoe [JeneHusi uM3rnbatolero MOMEHTa Ha  KeCTKOCTb
ene3obeToHHOro ceveHus npu usrnode.

XKecTkocTb paccmMaTpyBaeMoro CeyYeHusl XenesoGeToHHOro afemMeHTa onpedensioT Mo o6WwyM npaBunaM COMpOTUBIIEHUS
mMaTepuarnoB: Ansi ceveHnst 6e3 TpeLwH - KaK [nsl YCIOBHO YNPYroro CrroLHOro 3MeMeHTa, a Ans CeYEHUsl C TPeLLMHaMm - KaK Ans
YCIOBHO YMpPYroro afemMeHTa ¢ TpelumHamuy (MpUHMMast JIMHENHYIO0 3aBUCMMOCTb MeXZy HanpshkeHusimu 1 gedopmauusiMun). BnivsiHmie
Heynpyrux Aecopmaumii 6eToHa y4uuTbIBAOT C MOMOLLBIO MPUBEAEHHOrO Momyns Aedopmaumii 6eToHa, a BnusiHMe paboTbl
pacTaHyToro 6eToHa Mexay TpeLiMHaMu - C MOMOLLbIO NPUBEAEHHOTO MoZyns AedopMaLuii apMaTypsbl.

Pacuet pedopmauunii xxene3o06eTOHHbIX KOHCTPYKLMI C y4ETOM TPELLMH NMPON3BOAAT B TEX Cly4asx, korga pac4yeTtHas npoBepka Ha
obpasoBaHne TpeLmH NoKasbiBaeT, YTO TpelluHbl obpasytotcs. B mpoTvBHOM cnyvae Mpou3BOAAT pacyeT dedopmauui kak ans
»ene3obeToHHOro anemeHTa 6e3 TpeLmH.

KpuBn3Hy u npogonbHble gedopmauny Xene3obeTOHHOro anemMeHTa Takke onpeaenslT no HennHenHow aedopMaunoHHON
MOJENN UCXOAsi U3 YPaBHEHWA PaBHOBECUMS BHELUHUX W BHYTPEHHWUX YCUIWIA, OEWCTBYIOLMX B HOPMAarnbHOM CEYEHUW 3dremeHTa,
rMnoTe3bl MITOCKMX CEYEHUI, Auarpamm COCTOsIHUSA BeToHa U apmaTypbl U cpegHux AedopmaLunii apMaTtypbl Mexay TpeLurHamm.

5.5.4 PacuyeT pedopmauuii xxene3ob6eToHHbIX 3NEMEHTOB CreayeT NPOU3BOAUTL C YHETOM OJIMTENBbHOCTM OEWCTBUSA Harpy3ok.

Mpw BbIYMCNEHUM NPOTMBOB XECTKOCTb YHACTKOB 3fIeMeHTa criegyeTt onpeaensiTe C y4eTOM Hanuuust Unum oTCyTCTBUSI HOPMarbHbIX
K NMPOAONbHON OCK SIEMEHTA TPELLUMH B PacTsHYTOW 30HE Ero NnonepeyHoro ce4eHusl.

5.5.5 3HaveHusa npegenbHO AONYCTUMbIX Aedopmauni npuHumatroT B cootBeTcTBum ¢ 8.2.20. MNMpu AeicTBUM NOCTOSIHHBIX U
BPEMEHHbIX ONTUTENbHBIX M KPAaTKOBPEMEHHbIX Harpy3ok Npormo xene3obeToHHbIX 3NIEMEHTOB BO BCEX CMNy4Yasix HE JOSMKEH MpeBbilaTh
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1/150 nponeta n 1/75 BbiNeTa KOHCONMU.

6 MATEPUATbI ANA BETOHHbIX U XXENE3OBETOHHbIX KOHCTPYKLMA
6.1 BETOH

6.1.1 ,D,J'IFl OETOHHBIX 1 Xene3obeTOHHbIX KOHCprKLI,VIVI, NPOEKTUpPpyeMbIX B COOTBETCTBMN C HACTOALLMM CBOOAOM MnpaBui, cnegyet
npegycmaTtpuBaTb KOHCTPYKUNOHHbIE GETOHbI:

- TAXKENbIM, B TOM YMCIE HaNpAraoLwmin cpeaHen nnotHocty ot 2200 Ao 2500 Kr/M 3 BKIKOYUTENBHO;
- MeIKO3epPHUCTbLIN cpeaHeit nnoTHocTh oT 1800 Ao 2500 kr/M 3 BKIHOYUTENBHO;
- nerkuii cpeaHen nnotHocth ot 800 go 2000 kr/mM 3 BKMHOYUTENBHO;

- A4eUCTbIN cpeaHen NNoTHOCTM oT 500 a0 1200 Kr/M3 BKMIOUMTENBHO.

(M3meHeHHas pepakuus, Nam. N 1).

6.1.2 MNpn NpoekTUpoBaHNM BETOHHBIX U Xene300eTOHHbIX COOPYXEHWUA B COOTBETCTBUM C TpeboBaHWAMU, NpeabsaBnseMbIMU K
KOHKPETHbIM KOHCTPYKLMSM, OOMKHbI ObITb YCTaHOBMEHbI BUA 6ETOHa 1 ero HopMUpyeMble NoKa3aTenu KayecTsa, KOHTPONMpyeMble Ha
NpOW3BOACTBE.

6.1.3 OCHOBHbIMM HOPMUPYEMbBIMW U KOHTPONMPYEMbIMU NOKa3aTensaMu kadectsa GeToHa SABNSOTCA:

- Knacc no NpPoYHOCTU Ha cxaTue B;

- KNacc no NPOYHOCTM Ha oceBoe pacTsikeHne By ;
- Mapka rno Mopo3ocTtomnkoctu F;

- Mapka no BogoHenpoHuuaemoctn W;

- Mapka no cpefHen nnotHoctu D;
- MapKa Nno CaMOHanpPsHKEHMIO SP .

Knacc 6eTtoHa no Mpo4yHOCTM Ha cxaTne B cooTBeTCTBYyeT 3HauyeHuto KyOWkoBOW NpovHOCTM GeToHa Ha cxatue, MMla, ¢
obecneyeHHocTbo 0,95 (HopmaTMBHasa KyGukoBasi MPOYHOCTD).

Knacc GeToHa no NpoyHOCTM Ha oceBoe pacTsbkeHne E; cooTBeTCTBYeT 3HaueHMio MPOYHOCTH GETOHA Ha OCEBOE PacTsHKeHMe,
Ma, c o6ecnedeHHocTbiO 0,95 (HOpMaTMBHast NPOYHOCTL BETOHA).

ﬂ,OI‘IyCKaeTCH NPUHUMATb MHOE 3Ha4YeHne obecneyeHHOCTH NPOYHOCTH ©eToHa Ha cxaTtue u oceBoe pacTaxeHne B COOTBETCTBUM C
HOPMaTtmMBHbIMKN OOKYMEHTaMn Ana oTaeNbHbIX cneunanbHbIX BUOOB COOpy)KeHVIﬁ.

Mapka GeToHa MO MOPO30CTOMKOCTM F  COOTBETCTBYET YWCMY UMKIOB 3aMOpaxuBaHWUsS W OTTaMBaHWUs, MPU  KOTOPbIX
XapaKTepuCTMKM 6eToHa 0becneynBatoTCs B HOPMUPYEMBIX Npeaenax.

Mapka 6eToHa Mo BoaoHenpoHuuaemocTu W COOTBETCTBYET MaKCUMarbHOMY 3HadeHuio faasneHus Bsoasl, MMa-10 -1,
BblaepXmBaeMomy 6eTOHHbIM 06pa3LoM NpY UCTIbITAHWN.

Mapka 6eToHa no cpeaHen NnoTHocT D cooTBETCTBYET cpeaHeMy 3HaYeHI0 06BEMHON Macchl 6eToHa, Kr/M 3 .

Mapka Hanpsratowero 6eToHa No caMoHanpsbkeHWIo NpeacTaenseT cobor 3HavyeHre nNpeaBapuUTENbHOTO HanpsbkeHus B 6eToHe,
MIMa, cosgaBaemoro B pe3ynbraTe ero pacluMpeHust Npy koaddurUneHTe NpoaonbHoro apmmpoBanus H =0,01.
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Mpn HeobxoguMOCTU ycTaHaBNMBAKT [OMOSHUTENBbHBIE HOPMWPYEMbIE MOKa3aTenu KadecTBa 6GeTOHa, CBSA3aHHble C
TEeNNONpPOBOAHOCTbLIO, TEMMNEPaTypOCTOMKOCTbIO, OFHECTOMKOCTbI, Adedopmaumert ycagku, Mon3yvyecTbio, BbIHOCMMBOCTLIO,
TEeNnoBbIAENEHNEM, KOPPO3MOHHOW CTOMKOCTbIO (Kak camoro 6eToHa, Tak U Haxodswencsa B HeM apmarypbl), G1MonorMyeckon 3awmTon
1 ¢ gpyrumu TpeboBaHusiMuK, NpeabsaBnsiemMbiMy K 6eToHy koHCTpykumin (CM 50.13330, CI1 28.13330).

Hopmupyemble nokasatenu kadectBa OeToHa crnefyeT ycTaHaBnuBaTb NPU MPOEKTUPOBaHUM GETOHHBIX U Xene3obeTOHHbIX
KOHCTPYKLIMIA HA OCHOBAHWMW PE3ynbTAaTOB pacyeTa U YCroBUiA SKCNyaTaLmum KOHCTPYKLUUNA.

HopMupyemble nokasaTtenu kadyectBa 6eToHa JOMKHbI ObiTb 06ecnevyeHbl COOTBETCTBYHOLLMM COCTaBOM GETOHA ANsi KOHCTPYKLIMIA
N COOPYXEHUIN C YYEeTOM TEXHONOrMM ero NMpUroToBIEHUst U NMPOU3BOACTBA OETOHHbLIX paGoT. Hopmupyemble nokasaTenu kadecTsa
GeToHa AOMKHbI KOHTPOSIMPOBATLCS, Kak NPU NPOM3BOACTBE GETOHA Tak M HEMocpeacTBEHHO GETOHa KOHCTPYKLMIA.

Heobxoanmble HOpMUPYyEMbIE NnoKa3aTenn KadectBa OeToHa cnefnyeTr yctaHaBnmBatb MNpu NPOEKTUPOBaHUA OETOHHbIX 1
Kene3o0eTOHHbIX KOHCprKLI,VIIZ B COOTBETCTBMM C pacyeToM U YCIOBUAMU WU3FOTOBIIEHUA W 3KcnnyaTauun KOHCprKLI,VIIZ C y4dyeToMm
pPas3nnYHbIX BO3ENCTBUN 0|<py>Ka|om,e|7| cpenbl 1 3alUTHbIX cBoMNcTB 6eTOHa NO OTHOLLEHWUIO K NPUHATOMY BMAY apMaTtypbl.

Knacc 6eToHa no npo4HOCTM Ha cxkaTue B HasHavaloT ans Bcex BUAOB GETOHOB U KOHCTPYKLWA.

Knacc 6eToHa no npo4YHOCTM Ha 0ceBOe pacTsikeHne B, HasHaualoT B criydasx, Korja aTa xapakTepucTuka - rMmaBeHCTByloLas B
paboTe KOHCTPYKLIMU 1 ee KOHTPOMNUPYHOT Ha NPOM3BOACTBE.

Mapky 6eToHa Mo MOPO30CTOMKOCTM F HasHayaT ans G6eToHa KOHCTPYKUWUIA, MOABEpraloLLMXCs BO3AENCTBUIO NepeMeHHOro
3aMOpaXuMBaHMA W OTTamMBaHUs, W ycTaHaBnMBatloT Mo nepsomy Gasosomy metogy EF u no sropomy Gasosomy metogy F, B
COOTBETCTBUM C OEVCTBYIOLLMMU CTaHAApTaMu.

Mapky GeToHa no BogoHenpoHuuaemocT W HasHayalT ANs KOHCTPYKUMIA, K KOTOPbIM NpedbsBrsioT TpeboBaHuA Mo
OrpaHuYeH1o BogoNPOHNLIAEMOCTMH.

MapKy betoHa no CaMoOHanpsAXXeHun HeobxoouMO HasHavaTb AJis CaMOHanpAXXeHHbIX KOHCprKLl,I/IVI, Korga 3Ty XapaKTepucTtuky
YYUTBIBAKT B pacyeTe n KOHTPONMUPYT Ha Npon3BoaCcTBe.

6.1.4 [Ins GETOHHbIX U Xene3oBEeTOHHbIX KOHCTPYKUMIA crneayeT npedycMaTpuBaTb GETOHbI KMacCcoB U Mapok, MPUBELAEHHbLIX B
Tabnuuax 6.1-6.6.

Tabnuua 6.1
beTtoH Knaccbl 6eToHa Mo NPOYHOCTYM Ha cxaTue
Tsxenbln 6eToH B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;
B45; B50; B55; B60; B70; B80; B90; B100
HanpsratoLwumii 6eToH B20; B25; B30; B35; B40; B45; B50; B55; B60; B70
Menko3epHuUCTbIN BeTOH rpynn:
A - eCTeCTBEHHOIO TBEPAEHUS UN B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40

NnoABEeprHyThIN TennoBon o6paboTke npu
aTMocepHOM JaBneHuu

B - noaBeprHyThIN aBTOKNaBHOM 06paboTke B15; B20; B25; B30; B35; B40; B45; B50; B55; B60
Jlerkuin 6eTOH Mapok no cpegHer NIOTHOCTK:

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; B35; B40
D1800, D1900 B15; B20; B25; B30; B35; B40

D2000 B25; B30; B35; B40

AyencTblin 6ETOH Mapok Mo cpeaHei NoTHOCTU: | ABTOKNaBHbIN HeaBToknaBHbIN
D500 B1,5; B2; B2,5 -

D600 B1,5; B2; B2,5; B3,5 B1,5; B2

D700 B2; B2,5; B3,5; B5 B1,5; B2; B2,5
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D800 B2,5; B3,5; B5; B7,5 B2; B2,5; B3,5
D900 B3,5; B5; B7,5; B10 B2,5; B3,5; B5
D1000 B7,5; B10; B12,5 B5; B7,5
D1100 B10; B12,5; B15; B17,5 B7,5; B10
D1200 B12,5; B15; B17,5; B20 B10; B12,5
Mopu3oBaHHbIN GETOH MapOK NO cpeaHen

NNOTHOCTMK:

D800, D900, D1000 B2,5; B3,5; B5

D1100, D1200, D1300 B7,5

D1400 B3,5; B5; B7,5

MpumMeyaHue - B HacTosileM cBoae npaBui TEPMUHBLI "Nerknii 6eToH" 1 "nopusoBaHHbIA B6ETOH" MpUMEHSIOT
COOTBETCTBEHHO ANnA 0603HauyeHus nerkoro 6eToHa MMAOTHOM CTPYKTypbl W nerkoro 6eToHa MOpPU30BaHHON
CTPYKTYpbI (CO cTeneHbto nopusauum 6onee 6%).

Tabnuua 6.2

BeTtoH

Knacc 6etoHa NPO4YHOCTN Ha OCeBOe pacTAXeHune

Tspkenblin, HaNpAratoLWwmi,
MEIKO3EePHUCTbIN GETOHBI

Bf 0,8, Bf 1,2, Bf 1,6, Bf 2,0, Bf 2,4, Bf 2,8, Bf 3,2, Bf 3,6, Bf 4,0,

INerkun 6eToH

Tabnuua 6.3

BeTtoH

Mapka 6eToHa N0 MOPO30CTOMKOCTH

MeJ'IKO3epHMCTbIl7I BGETOHBbI

Tskenbli, B TOM Yncne Hanpsiraowmi u | Mo neppomy 6azoBomy MeToay:

F,50, F,75, F;100, F,150, F,200, F,300, F,400, F,500,
F,600, F,800, F;1000

Mo BTopomy 6a3oBomy meToay:
F,100, F,150, F,200, F,300, F,400, F,500

Ilerknin 6eToH

Mo nepsomy 6a3oBoMy MeETOAY:
F,25, K35, K50, F75, F 100, F150, F,200, F, 300,
F,400, F;500, F,600, F,800, F,1000

Mopu3oBaHHkLIN 6eTOH

Mo nepBomy 6azoBoMy MeToOAY:
F,50, F,75, F;100, F,150, F,200, F,;300, F,400, F,;500

AyencTbint 6eToH

F15; F25; F35; F50; F75; F100

(N3meHeHHas pepakums, Nam. N 1).

Tabnuua 6.4

BetoH

Mapka 6eToHa no BoAoNpPOHULaeMoCTH

Tskenbild, B TOM Yncne
Hanpsaralowmm, MenKo3epHUCTLIN
6eTOHbI

W2; W4; We6; W8; W10; W12; W14; W16; W18; W20

JNerkun 6etoH

W2; W4; W6; W8; W10; W12

Tabnnua 6.5
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BetoH Mapka 6eToHa no cpegHen NAoTHOCTH

Jlerkun 6eToH D800; D900; D1000; D1100; D1200; D1300; D1400; D1500; D1600;
D1700; D1800; D1900; D2000
Mopu3oBaHHkLIN 6ETOH D800; D900; D1000; D1100; D1200; D1300; D1400
Avencrbin 6eToH D500; D600; D700; D800; D900; D1000; D1100; D1200
Tabnuua 6.6

BetoH Mapka 6eToHa N0 caMOHaNpPsPKEHWUIO

Hanpsiratowumii 6eToH . . . . . . .
5,08 5,08 5,1 05,12 5,15 5,2 5,3 5,4

6.1.5 lNMpoekTHbIN Bo3pacT 6eToHa, T.e. BO3pacT, B KOTOPOM OETOH JOMmKeH NpnobpecTy Bce HOPMMpyeMble Aflst Hero nokasatenu
KayecTBa, Has3Ha4alT MpU MPOEKTUPOBaHUU, NCXOAS U3 BO3MOXHBLIX pearbHbIX CPOKOB 3arpyXeHUs KOHCTPYKLMN MPOEKTHbIMU
Harpyskamu, ¢ y4eTom cnocoba Bo3BedEeHUSI KOHCTPYKLMIA 1 yCroBui TBepgeHns 6eToHa. MNpu oTCyTCTBUM 3TUX AaHHbIX Knacc 6eToHa
yCTaHaBnMBaloT B MPOEKTHOM Bo3pacTe 28 CyT.

3HayeHne HOpMUpYeMbIX MokasaTeneil OTMYCKHOM U MnepegaToqHON MPOYHOCTM BeToHa B 3nemMeHTax COOPHbIX KOHCTPYKLMIA
crnegyeT HasHayaTb B COOTBETCTBUM C A€MCTBYIOLLMMU HOPMATUBHBIMU OOKYMEHTaMMU.

6.1.6 [1ns xene3006eTOHHbIX KOHCTPYKUNA CrneayeT NpMMeEHATh Krnacc 6eToHa no NPOYHOCTU Ha cxxaTue He Huxe B15.

[na npegBapuTenbHO HaNpPsHKEHHbIX XKerne3o06eTOHHbIX KOHCTPYKLMIA Knacc 6eToHa No NMPOYHOCTU Ha cxXaTue crnegyer NpuHuMmaTh:

- MpY apMUpOBaHuM CTepXxHeBon apmatypow knacca A600 - He Hxe B20;

- To xe, knacca A800 - He HMxe B25;

- 70 xe, knacca A1000 - He Huxe B30;

- Npy apMUpoBaHUM NPOBOSIOYHON apmatypomn knaccos Bp u K - He Huxe B35.

[na KOHCTPYKUMIA C HaTsbKeHMeM apmatypbl Ha B6eToH criefyeT npuHMMaTh GETOHbI KIaccoB MO MPOYHOCTU Ha CXKaThe He Huxe
B30.

Ona koHCcTpykumn 6e3 npenBapuTernbHO HaMpsXKEHHOW apMaTtypbl U ANA NpPeaBapUTENbHO  HAMPSDKEHHbIX  KOHCTPYKLMNA,
paccuuTbiBaeMbIX Ha BO3QEWCTBME MHOFOKpaTHO MOBTOPSAILIENCS Harpysks, MUHMManbHOe 3HadeHue kracca 6eToHa cnegyet
yBenuumeaTb Ha 5 MlNa no cpaBHEHMIO C YKa3aHHbIMU BbILLIE.

I'Iepen,aTquyro MNPOYHOCTb beToHa Rbp (I'IpO‘-IHOCTb beToHa K MOMEHTY ero obxatus, KOHTpoOnmpyemasa aHanorn4Ho Knaccy

6eToHa No NPOYHOCTM Ha CxXaTue) cneqyert HasHadvaTb He MeHee 15 MIMa n He meHee 50% npuHsITOro krnacca 6eToHa No NPOYHOCTM Ha
cxartuve, a 4Ns KOHCTPYKUMIA C HaTshKeHMeM apmatypbl Ha 6eToH - He MeHee 70% NpUHATOro krnacca 6eToHa No NPOYHOCTU Ha cxKaTtue.

(MN3meHeHHas pegakums, Mam. N 1, 2).
6.1.7 MenkosepHucTbin 6eToH 6e3 crneumanbHOrO 3KCMepUMMEHTanbHOro OGOCHOBaHUS He [OoMycKaeTcs NPUMEHATb Ans
KEene300eTOHHbIX  KOHCTPYKLMI, MOABEPralwmuxcs BO3AENCTBMIO MHOFOKPATHO MOBTOPSIOLWIENCA Harpysku, a Takke [Aans

npeaBapuTenbHO HaNPSHKEHHbIX KOHCTPYKLMIA NMporieTom Gonee 12 M Npy apMUMpOBaHMM MPOBOOYHON apMaTypoit knaccoB B, Bp nK.

Knacc menkosepHUCTOro 6eToHa no NPOYHOCTU Ha cxXaTue, MPUMEHSIEMOrO Afsi 3aLmUThbl OT KOPPO3UK U 0BecrneveHns CLUENNEHNs C
6eTOHOM HanpsiraemMow apmatypbl, PacrofioXKeHHON B Ma3ax M Ha MOBEPXHOCTWM KOHCTPYKUUW, JOMmKeH ObiTb He Hwke B20, a ans
MHBEKLUN KaHamnoB - He Huxke B25.

6.1.8 Mapky 6eToHa No MOPO30CTOWKOCTWU CregyeT HasHayaTb B 3aBMCUMOCTM OT YCINOBWUIA paboTbl KOHCTPYKUWIA B cpede
3HaKonepemMeHHbIX TemnepaTyp B cootBeTcTBmm ¢ CI1 28.13330.

6.1.9 Mapky 6eToHa MO BOOOHEMPOHWLIAEMOCTM CriefyeT HasHayaTb B 3aBUCUMMOCTU OT YCIOBWWA 3KCMyatauuMm U YPOBHS
BO3ENCTBMSA arpeccuBHbIX cped Ha 6eTOH KOHCTpyKUMI B cooTBeTcTBUM ¢ CI1 28.13330.

6.1.10 OcHOBHbIMK NPOYHOCTHLIMU XapakTepucTtukamum 6eToHa sBnsATCA HOPMaTunBHbIE 3HAYEHUA:

- CONpoTmnBNeHnA 6eToHa OCeBOMY CXaTuto REJ N
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- COMPOTUBIEHWUsSI GETOHA OCEBOMY PACTSKEHUIO Sz 4, .

HopmaTtuBHble 3Ha4YeHUA COMPOTMBIEHUS OETOHa OCEeBOMY CxXaTuio (MPU3MEHHas MPOYHOCTb) U OCEBOMY PacCTsKeHuo (npu
HasHayeHun knacca 6eToHa Ha MPOYHOCTb Ha CxaTue) MPUHMMAIOT B 3aBMCMMOCTM OT Kracca 6eToHa Mo MPOYHOCTU Ha cxatue B
cornacHo 1abnuue 6.7.

Mpn HasHaveHun knacca feToHa no MNPO4YHOCTU Ha OCeBOE pacTAXeHune Bf HOpPpMaTuBHbIE 3Ha4YeHUA CONnpoTUBIIEHUA beToHa

OCEBOMY PaCTSIKEHUIO Hps ,, MPUHUMALOT PABHBIMW YWCIIOBOI XapaKTepUCTHKe krnacca G6eToHa Ha 0CeBOe PacTsKeHMe.

6.1.11 PacuyeTHble 3Ha4yeHusi CoOnpoTUBEHUA GEeTOHa OCEBOMY CXaTuio R.E: M OCEBOMY pPaCTSXKEHUIO Rbf onpegensiT no

dopmynam:
B
Ry =—2, (6.1)
b
I
Ry =262 6.2)
Vg

3HaueHUst KoagpMLMeHTa HaeXXHOCTM MO GETOHY NP CXaTUK ¥y NMPUHUMALIOT PaBHbLIMMK:

- Ans pacyeTa no npeaernbHbIM COCTOSHUAM NEPBOR rpynrbl:

1,3 - NS TAKENOro, MenKo3epHUCTOro, HanpsAratLWero U Nerkoro GETOHOB;
1,5 - Anga a4enctoro 6eTOHa;

1,0 - ons pacyeTta no npeaernbHbIM COCTOSIHUSIM BTOPOW rpynibl.

3HaueHust KoagpuLMeHTa HaAeKHOCTM MO GETOHY MPU PACTSKEHUN Yz, NPUHUMAIOT PABHbLIMMK:

- ANns pacyeTa no npeaenbHbIM COCTOSIHUSIM NMEPBOR IPynbl NP Ha3Ha4YeHMK krnacca 6eToHa No NPOYHOCTU HA CxXaTue:

1,5 - Ans TsKenoro, Menko3epHUCTOro, HanpsiratoLWwero 1 ferkoro 6eToHoB.;

2,3 - ona a4encToro 6eToHa;

- ons pacyeTta no npegenbHbIM COCTOSTHUSAIM NePBOW rpynnbl NpY Ha3Ha4YeHUK Knacca 6eToHa No NPOYHOCTM Ha PacTsKeHNE:
1,3 - ons TsKenoro, MenKo3epHUCTOro, HanpsiratoLWero 1 nerkoro 6eToHoB;

1,0 - ons pacyeta no npegernbHbIM COCTOSIHUSIM BTOPOWA rpynnbl.

PacueTHble 3HauYeHs conpotuenenns 6etona R, Ry, Ry sar o Rig sor (C OKDYITEHMEM) B 33BMCMMOCTY OT Kracca 6eToHa no

NMPOYHOCTM Ha CXaTUe N OCEBOE pacTshKkeHWe npueBegeHbl: B Tabnuuax 6.8, 6.9 - ans npegenbHbIX COCTOSIHUI MEPBOW rpynnbl, B
Tabnuue 6.7 - BTOpoW rpynnel.

Tabnuua 6.7
Bun Betok HopmaTuHble conpoTusnexus 6etoHa REJJ‘! , REJE n , MMNa, n pacyeTHble conpoTuBneHnst GeToHa ANs NpeaenbHbIX COCTOSIHWIA BTOPOR rpynnbl REJ sar U
conpo- ’ ’
e ——— REJL‘ sar MnMa, npu knacce 6eToHa MO NPOYHOCTM Ha cxaTne
B15| B2 | B25 (B35 | B5 | B7,5| B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B9O | B100

Cxatne Tskenbin, - - - 2,7 3,5 55 7,5 9,5 11 15 (185 ] 22 | 255 | 29 32 36 | 395 | 43 50 57 64 71
oceBoe Menko-
(Npu3ameHHas | 3epHUCTBIN
NPOYHOCTb)
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REJH " " Hanpsj-
raroLmit
REJ,.ser
Nerkuin - - 1,9 2,7 3,5 55 7,5 9,5 11 15 185 | 22 255 | 29 - - - - - - - -

Avencrbin 14 1,9 2,4 3,3 4,6 6,9 9,0 10,5 | 11,5 - - - - - - - - - - - - -

PacTsxeHue | Tskenbin, - - - 0,39 | 0,55 | 0,70 | 0,85 | 1,00 | 1,170 [ 1,35 | 1,55 | 1,75 | 1,95 [ 2,10 | 2,25 | 2,45 | 2,60 | 2,75 | 3,00 | 3,30 | 3,60 | 3,80
ocesoe MerKo-

3epHUCTbIN
Rbf,n "

W Hanps-

R&f,ser raoLmi

Nerkuin - - 0,29 | 0,39 [ 0,55 | 0,70 [ 0,85 | 1,00 | 1,10 | 1,35 [ 1,65 | 1,75 | 1,95 | 2,10 - - - - - - - -

Avenctemm | 0,22 | 0,26 | 0,31 | 0,41 | 0,55 | 0,63 | 0,89 [ 1,00 | 1,05 - - - - - - - - - - - - -

Mpumevanus

1 3HayeHus: CONPOTUBMEHWI NPUBEAEHbI NSt suencToro 6eToHa cpefHei BnaxHocTbio 10%.

2 [ins menko3epHucToro 6eToHa Ha necke ¢ mMoayrnem kpynHoctv 2,0 u MeHee, a Takke Ans nerkoro 6eToHa Ha MEenkoM MOPUCTOM 3arnorHUTENe 3HaYeHUs! pacYETHBIX COMPOTUBMEHWI Rbf n-
El

REJf gay CNeAyeT NPUHUMATL C YMHOXEHMeM Ha koadppuument 0,8.
2

3 [Ins nopm3oBaHHOrO 6eToHa, a Takke ANs KepamanTonepnmMTobeToHa Ha BCy4YEeHHOM NEPIMTOBOM MECKe 3HaYeHUst PAcHETHBIX COMPOTUBIIEHUI REJf n REJL‘ sap CNEAYET NPUHMMATL Kak Ans
’ ’

nerkoro 6eToHa ¢ yMHOXeHWeM Ha koadduumeHT 0,7.

4 [Ins HanpsratoLiero 6eToHa 3HaYeHust REJ? n REJ'! sap CTEAYeT NpUHUMATL C yMHOXeHMeM Ha koacpcpuumeHT 1,2.
» 2

Tabnuua 6.8
Bup conpo- BeTon PacueTHble conpoTuenerus 6etoHa REJ , REJ'! , MMa, Ans npefenbHbIX COCTOSIHUIA NEPBOI rPYNMbl NpU Kracce 6eToHa Mo NPOYHOCTM Ha CxaTve
TUBNEHMS
B1,5 B2 B2,5 | B3,5 B5 B7,5 | B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B80 | B90 | B100
Cxatne Tsokenbi, - - - 21 2,8 4,5 6,0 7,5 8,5 11,5 145 | 17,0 | 19,6 | 22,0 | 25,0 | 27,5 | 30,0 | 33,0 | 37,0 | 41,0 | 440 | 475
ocesoe Menkosep-

(Npu3meHHas | HuCTbIR 1

NPOYHOCTb) HanpsiratoLmii

&y,

Nerkuit - - 1,5 2,1 2,8 4,5 6,0 75 85 [ 11,5145 | 17,0 | 195 [ 22,0 - - - - - - - -
Avenctoint 095 | 13 1,6 2,2 31 46 6,0 7,0 7,7 - - - - - - - - - - - - -
PactskeHune | Tspkenbii, - - - 0,26 | 0,37 | 0,48 | 0,56 | 066 [ 0,75 | 0,90 | 1,05 [ 1,15 | 1,30 | 1,40 [ 1,50 | 1,60 | 1,70 | 1,80 | 1,90 | 2,10 | 2,15 | 2,20
oceBoe mernkosep-
REJf HUCTLI 1 ]
Hanpsratowum
TNerkuit - - 0,20 | 0,26 | 0,37 | 0,48 | 0,56 | 0,66 | 0,75 | 0,90 [ 1,05 | 1,15 | 1,30 [ 1,40 - - - - - - - -
Avenctbiit 0,09 | 0,12 | 0,14 | 0,18 | 0,24 | 0,28 | 0,39 | 044 [ 0,46 - - - - - - - - - - - - -

Mpumeyanns

1 3HaueHns conpoTUBIEHWIt NpuBeaeHbl ANA suencToro 6eToHa cpeaHet BnaxHoCcTL0 10%.

2 ina menkosepHuUcToro 6eToHa Ha necke ¢ MogynemM KpynHocTu 2,0 u MeHee, a Taioke AN nerkoro 6eToHa Ha MenkoM MOPUCTOM 3arnofiHUTene 3HaYeHUst PacYETHbIX CONPOTUBEHUI R&f cnegyet

NPUHUMATL C YMHOXEHNEeM Ha koadduumeHT 0,8.

3 [Ana nopuaoBaHHOro 6eToHa, a Takoke ANs KepamsuTonepnuTobeToHa Ha BCMy4eHHOM MEPNTOBOM Mecke 3HaYeHUst PacYETHbIX COMPOTUBNEHUIA R:':'Jf creayeT NpUHMMaTh Kak Ans nerkoro 6eTtoHa ¢

YMHOXeHUeM Ha koadpcuumeHT 0,7.
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4 [Inst Hanpsratowiero 6eToHa 3Ha4YeHns REJf cnepyeT NpUHUMaTL C YMHOXEHMEM Ha KoadduumeHT 1,2.

5 Ons Tskenbix 6eToHoB knaccoB B70-B100 pacyeTHble 3Ha4eHUsi COMPOTUBIIEHUSI OCEBOMY CXaTuo REJ N OCEBOMY PACTSXKEHUO R:':'Jf MPUHATbI C Y4ETOM AOMOMHUTENBbHOINO MOHWXatoLero

360-B

KoabpuLmeHTa ";fb By » YUUTLIBAIOWIETO YBENMUEHNE XPYMKOCTU BICOKOMPOUHBIX GETOHOB B CBS3U C YMEHbLIEHNEM [EhOPMALUiA MON3YHECTU 1 PABHOMO “?rEJ Bp = ——— Ae B - knacc
X ,

300

6GeToHa Mo NMPOYHOCTU Ha cxKaTue.

6.1.12 B HeobxoouMbIX Crnyyasix pacqeTHble 3Ha4YEeHUS MPOYHOCTHBLIX XapakTEPUCTMK OETOHa YMHOXalT Ha cregylwue
KO3 MULMEHTEI YCNOBUN PaboThl ¥, YUUThIBAOWME OCOBEHHOCTM paboThl GeTOHa B KOHCTPYKLMW (XapakTep Harpysku, ycrnosus
OoKpy)XatoLLen cpeapl U T.4.):

a) Ypy - ANA GETOHHBLIX U ene306eTOHHbIX KOHCTPYKUMIA, BBOAMMBIA K PACYETHbIM 3HAYEHUAM COMPOTUBREHUA R n Ry u
YYUTbIBaIOLWMIA BUSIHWE ANUTENbHOCTM AENCTBUS CTAaTUYECKOWN Harpysku:

¥r1 =1,0 - Npn AENCTBUM BCEX HArpy30K, BKIOYash KpaTKOBPEMEHHbBIE Harpy3Kku;
¥51 =0,9 (ana A4encTbIX 1 NOPU30BaHHBIX 6ETOHOB ;1 =0,85) - Npn AENCTBMM TONBKO MOCTOAHHBIX U ANUTENbHBLIX Harpy3okK;

6) Ypo - ANA GETOHHbIX KOHCTPYKLMIA, BBOAWUMBIA K PACHETHBIM 3HAYEHUSM COMPOTUBMEHUS Rj U y4nTbIBAIOWNIA XapakTep

paspyLUeHNs TaKUX KOHCTPYKUUIA, ¥y4=0,9;

B) "i.fEJE - Ons GETOHHBbIX W Xene300eTOHHbIX KOHCprKLLMI7I, 66TOHMpyeMbIX B BepTUKaAribHOM NOJSIOXeHUU Nnpu BbICOTE CJloA

6eToHMpoBaHusa bonee 1,5 M, BBOAMMbIV K pacCHETHOMY 3HAYEHMIO COMPOTUBIEHNS BeToHa RE:- » Y3 =0,85;

r) ¥p4 - ANA A4EUCTbIX GETOHOB, BBOAMMbIN K PACHETHOMY 3HAYEHUIO CONPOTMBIEHNs GeToHa RE, :
¥14=1,00 - npn BnaxHoctu ayencroro 6etoHa 10% un meHee;

¥4 =0,85 - Npn Bnaxdoctu svenctoro 6etoHa Gonee 25%;

MO UHTEPNONsALUK - MPK BRAxXHoCTK suenctoro 6etoHa 6onee 10% n meHee 25%.

BnusiHve nonepemMeHHOro 3amMopaXuMBaHUsSi U OTTAMBAHUS, a Takke OTpPULATENbHbIX TEMMNEPATYp YUMTbIBAIOT KO3(MPULUEHTOM
yCroBuii paboTel 6eToHa Yy =1,0. [ins HaA3eMHbIX KOHCTPYKLMIA, NOABEPraeMbix aTMOCHEPHbIM BO3AGHCTBIAM OKpyXatoLeii cpeabl

npy pacyeTHON TemnepaType Hapy>XHOro BO3Ayxa B XOMOAHbIN nepuoa MuHyc 40°C 1 Bbile, NPUHUMALT KO3MPMULIMEHT ;s =1,0. B

OCTarbHbIX CryyasiX 3Ha4yeHusi ko3 ULMEHTa NPUHUMAIOT B 3aBUCUMOCTW OT Ha3HAYEHUsI KOHCTPYKLMWM U YCIIOBWI OKpYXatoLLen
cpeabl COrmacHo creumanbHbIM YKasaHUsIM.

Tabnuua 6.9
Bua BetoH PacueTHble 3HauyeHuns1 conpoTMBNeHUs GeTOHa ANs NpeaernbHbIX COCTOSIHUIA NEPBON
COnpoTMBNEHUA rpynnel &, , MMa, npu knacce 6eToHa NO NPOYHOCTU HA OCEBOE PacTshKeHe
Bf 0,8 Ef 1,2 Bf 1,6 Ef 2,0 Bf 2,4 Ef 2,8 Bf 3,2

PacTsxxeHnune Tsaxenbln, 0,62 0,93 1,25 1,55 1,85 2,15 2,45
oceBoe Ry MEnKO3epHUCTLIN,

Hanpsrawowmmn m

nerkun

6.1.13 OcHoBHbIMU AePOPMALMOHHBIMU XapakTeEPUCTUKaMy 6eToHa ABMSAOTCS 3HAYEHWS:
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- npefenbHblX OTHOCUTENbHbIX ,D,E(bOpMaLlI/IVI beToHa npn OCEeBOM CXaTuM N pacTAXeHUn (I'Ipl/l OAHOPOAHOM HanpA>XeHHOM

COCTOSIHWUM BeToHa) Epn U Egyyy s
- Ha4anbHOro MOAYNS yrpyroct &y ;
- Moayna casura (F;

- ko3(ppULIMEHTa (XapaKTEPUCTIKMN) NON3YHECTU i o ;
- KoachdbuumeHTa nonepeyHon aedopmaunn 6etoHa (koadduumeHTa lNyaccoHa) Vp P

- k03hbMUMEHTa NMHENHOM TeMnepaTypHoW Aedopmaumm 6eToHa Cgps -

6.1.14 3HaveHusn npeaenbHbIX OTHOCUTENBHBLIX AedopMauunin TAXENOro, MENKO3epHNCTOro U HanpsaratoLLero 6eToHOB npuHUMatroT
PaBHbIMU!

- NPV HENPOZOMKMUTENBHOM AENCTBUM HarpysKku:

250 =0,002 npu ocesom cxartum;

2 =0,0001 npu oceBoM pacTaxeHUw,

- MpU MPOJOIMKUTENBHOM OENCTBMM Harpy3km - no rabnvue 6.10 B 3aBMCMMOCTM OT OTHOCUTENbHOM BMAXHOCTU BO3dyXxa
OKpyXXatoLLern cpeabl.

Tabnnua 6.10

OTHOCUTENbHAs OTHOCUTENbHBIE AedhopMaLmu TSHKENOro, MEeNKO3ePHUCTOTo U HanpsiratoLlero 6eToHa npu
BIa)KHOCTb BO3ayxa NPOJOMKMUTENBHOM [eiCTBUN Harpy3Kku
OKpY>XatoLLel
cpeabl, %
npw cxaTum NP1 pacTskeHUM
Zpn-103 £pg 103 Ep1,red 107 Epep 10 Spr2 103 | Eptt g 107

Bbiwe 75 3,0 4,2 24 0,21 0,27 0,19
40-75 3,4 4.8 2,8 0,24 0,31 0,22
Hwxe 40 4,0 5,6 34 0,28 0,36 0,26
MpnmevaHua

1 OTHOCUTENbHYIO BRaXHOCTb BO3dyXa OKpyxatowen cpegbl npuvHumarT no CIM 131.13330 Kak CPEeOHIo MEeCSYHYHo
OTHOCUTENbHYIO BNaXXHOCTb Hanbonee Tennoro mecsua Ans panoHa CTpouTenbLCTBa.

2 [ina BbICOKOMPOYHbIX GETOHOB 3HAYEHWUSI OTHOCUTESbHLIX AedOopMauni £y CredyeT NPUHUMATbL C YMHOXEHWEeM Ha
oTHoweHune (270-B)/210.

3HayeHus npenenbHbIX OTHOCUTENbHbIX ,El,e(i)OpMaLI,VIVI Ana nerknx, A4encTblX N NOPU3OBaHHbIX 6eToHOB cnegyet npuHMMaTtb no
cneunanbHbIM YKa3aHUAM.

[onyckaeTtcst NPUHMMAaTh 3HaYeHUs NpeaeribHbIX OTHOCUTENbHLIX AedopMaLnii Nerkux 6eTOHOB NpY NPOAOIKUTENBHOM AeNCTBUN
Harpysku no Tabnuue 6.10 ¢ noHuxatowmm koadpduumentom [{ 0.4 + 0 6o/ 22007 = 0,7] (sneck I - nnoTHoCTb 6eToHa).

6.1.15 3HayeHMs HayanbHOro MOAyns ynpyroctu 6eToHa Mpu CXaTum U pacTsHKEeHWM NPUHUMAalT B 3aBUCMMOCTM OT Kracca
6eToHa No NPOYHOCTM Ha cxaTme B cornacHo Tabnuue 6.11. 3HayeHus mogyns casura 6eToHa npuHUMaroT paeHbIM 0,4 EE,.
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Mpwv NpPoAoMHKUTENBHOM AEACTBUM HArpy3ku 3HaYeHne Moayns dechopmaunii 6eToHa onpeaensoT no gopmyre

By
EEJ T

=—, (6.3)
’ 1+('DEJ,C?‘

rae Py oy - KoahpmLMeHT nonady4ectn 6eToHa, NpMHUMaeMbIv cornacHo 6.1.16.

6.1.16 3HaueHua koadhduuUMeHTa nonsyvyectn 6eToHa Py .. MPUHUMAIOT B 3aBUCUMOCTM OT YCMOBUIA OKpyXalolen cpeap

(OTHOCMTENBHOW BMNAXHOCTM BO3Ayxa) M knacca 6eToHa. 3HayeHus KO3(PUULMEHTOB MOM3Y4ECTU TSXKENOro, MENKO3EePHUCTOro U
Hanpsratowero 6eToHOB NpuBeAeHbl B Tabnuvue 6.12.

3HaueHus koahruMeHTa MOM3Yy4YecTU Nerkux, SUYEUCTbIX U MOPU3OBaHHbIX GETOHOB CriedyeT MpUHMMAaTb MO CcreuvanbHbIM
yKasaHusIM.

ﬂOI’IyCKaeTCﬂ NnpUHUMaTb 3Ha4YeHUA KOSqJ(bMLI,VIeHTa non3y4yectn nerkmx 6eToHOB no Tabmuue 6.12 C MNOHMXaKLWMM

koathpuLMEHTOM (5 f 2200}2 .

6.1.17 3HayeHue koahduumeHTa nonepeyHon gedopmanum 6eToHa oNyCcKaeTcs NpUHMMaTh Vp p =0,2.

6.1.18 3HaveHune KoadurumMeHTa NUHENHON TeMnepaTypHon gedopmaumm 6eToHa Npyu n3aMeHeHun TemnepaTypbl oT MUHyc 40°C
o nntoc 50°C npnHumatroT:

Oibf=1-10—5°C—1 - ONs TSHKENOro, MENKO3EepPHUCTOro, Hanpsarawwero G6eToHOB M nerkoro 6eTtoHa npyv MENKOM MITIOTHOM
3anonHuTene;

Ty =0,7-10-3°C-l - ansa nerkoro 6eToHa NPy MENKOM NOPUCTOM 3anofnHUTENE;

Ty =1-10 =5°C-l - ons s4yencToro 1 NOpU3oBaHHOrO 6ETOHOB.

Tabnuua 6.11

BetoH 3HayeHnsi Ha4anbHOro Moayns ynpyrocTv 6eToHa Npu CXaTnn N pacTxXeHUn EEJ , MMa-10 =3 , Npu knacce 6eToHa No NPOYHOCTM CXaTus
B15| B2 [ B25 | B35 | B5 [ B7,5| B10 | B12,5 | B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60 | B70 | B8O | B9O | B100
Tsxenbin - - - 95 | 130 | 16,0 | 190 | 21,5 | 240 | 27,5 [ 30,0 | 32,5 | 34,5 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5 | 41,0 | 42,0 | 42,5 43

MenkosepHUCTbIN

rpynn:

A- - - - 7,0 10 135 | 155 | 17,5 | 195 | 22,0 | 24,0 | 26,0 | 27,5 | 28,5 - - - - - - - -
©CTEeCTBEHHOTO

TBepAeHus!

B - aBTOKNaBHOrO - - - - - - - - 16,5 [ 18,0 | 19,56 | 21,0 | 22,0 | 23,0 | 23,5 | 24,0 | 24,5 | 25,0 - - - -
TBepAeHus!

TNerkun n

NOPU30BaHHbIN

Mapku no
cpeaHen

NMNOTHOCTM:

D800 - - 4,0 4,5 5,0 55

D1000 - - 5,0 55 6,3 72 8,0 8,4

D1200 - - 6,0 6,7 7,6 8,7 9,5 10,0 | 10,5

D1400 - - 7,0 78 88 [ 100 | 1,0 | 11,7 | 125 | 135 [ 145 | 155

D1600 - - - 90 | 10,0 | 11,5 | 125 132 | 140 | 155 | 16,5 [ 17,5 | 18,0
D1800 - - - - 11,2 | 13,0 | 140 | 14,7 | 155 | 17,0 | 185 | 19,5 | 20,5 | 21,0
D2000 - - - - - 145|160 | 17,0 | 180 | 19,5 | 21,0 | 22,0 | 23,0 | 23,5
Avenctbin
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ABTOKIaBHOIMo
TBEPAEHWSt MapKU
no cpeaHen
MIIOTHOCTM:

D500 1,4
D600 1,7 1,8 21
D700 19 122 25 2,9
D800 29 3,4 4,0
D900 3,8 4,5 55
D1000 5,0 6,0 7,0
D1100 6,8 7,9 8,3 8,6
D1200 8,4 8,8 9,3

MpumeyaHua

1 [ns Mmenko3epHucToro 6eToHa rpynnsl A, NOABEPrHYTOro TennoBo 06paboTke UMK NpU aTMOCHEPHOM AABNEHWN, 3HAYEHUS HauanbHBIX MOAYMeEN ynpyrocTu 6eToHa criedyeT npuHUMaTh
¢ koacdhduumeHTom 0,89.

2 [ins nerkoro, A4enCToro n nopu3oBaHHOIo 6eToHoB Apn NPOMEXYTOYHbIX 3HAa4YeHUAX NOTHOCTN 6eToHa HauarbHble MOoAynu ynpyroctn NnpuHUMatoT no TNVHENHOWM nHTEpnonAunn.

3 Ans saveunctoro 6eToHa HEABTOKIABHOMO TBEpAEHUs 3HaYeHUs E NPUHMMAIOT Kak Ans 6eToHa aBTOKNaBHOMO TBEPAEHUSI C YMHOXEHUEM Ha KO3 mumeHT 0,8.
h

4 [Ins HanpsiraloLero 6eTOHa 3HaYeHUs Sy NPUHUMAIOT KaK ANt TSKENOro 6ETOHa C yMHOXKEHMEM Ha KOahPULIMEHT Zf, =0,56+0,006 B.
A

Tabnuua 6.12

OTHocuTenbHas 3HaueHns koabuuneHTa nonay4ectn 6eToHa Py .. NPU Knacce Tskenoro 6eToHa Ha cxaTne
BIaXHOCTb BO3MyXa
oKpy>atoLLen cpesl,
%
B10 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60-B100

Bobiwe 75 2,8 24 2,0 1,8 1,6 1,5 1,4 1,3 1,2 1,1 1,0
40-75 3,9 34 2,8 25 2,3 21 1,9 1,8 1,6 1,5 1,4
Hwxe 40 5,6 4,8 4,0 3,6 3,2 3,0 2,8 2,6 24 2,2 2,0

MpumeyvaHune - OTHOCUTENBHYIO BNAXHOCTb BO3ayXa OKpy»Xatowlen cpeapl npuHumatoT no CIM 131.13330 kak cpegHio MECAYHYO
OTHOCUTENBHYIO BNaXXHOCTb Hanbornee TeNNoro Mecsua Ansi panoHa CTPOUTENbCTBA.

6.1.19 [lnarpammbl COCTOSIHUS BETOHA NPUMEHSIIOT MPU pacyeTe Xene3obeTOHHbIX ANIEMEHTOB MO HEMMHEHOW AedopMaLNOHHOM
mMoaenu.

B kauecTBe pacyeTHbIX guarpamMm COCTOsSIHUSA OeToHa, onpedensowmnx CBA3b MEXAY HanpsiKeHUsIMU U OTHOCMTENbHBbIMU
necdopmMaumammn, ncnonb3yloT cnegywwme Buapl agnarpamMm 6eToHa: KPUBOSIMHENHbIE, B TOM YMUCIE C HMCMALAlLEen BETBbIO (CM.
npunoxenwve ), KYCOYHO-NIMHEWHbIE (OBYXINMHEWHbIE N TPEXITMHENHbIE), COOTBETCTBYIOLWME NoBedeHuto 6eToHa. pu 3TOM AOMKHbI

6bITb 0603HaYeHbl OCHOBHbIE NMapaMeTpUYeckue TOUKM auarpaMM (MakcuMarbHble HaMpshKeHUs U COOTBETCTByHOLWME Aedopmauum,
rpaHUYHbIE 3HAYEHUS U T.4.).

B kayectBe paboumx gnarpaMm COCTOSIHWS TSXKENOro, MEenko3epHUCTOro 1 Hanpsiratowero 6eToHa, onpegensowmx CBs3b MeXay
HanNpsHXKeHUAMU 1 OTHOCUTENbHBIMK AedopMaumamm, NPUHUMAIOT YNPOLUEHHbIE TPEXIMHEMHYIO U OBYXITUHENHYIO AuarpaMMbl (CM.
pucyHkn 6.1, a, 6) no Tuny gnarpamm lNMpaHatns.

6.1.20 lpn TpexnuHenHOW amarpamme (CM. RUCYHOK 6.1 a) cxumalowue HanpskeHus 6etoHa Op B 3aBUMCMMOCTU OT

OTHOCUTENbHbIX Aedopmaunii ykopoueHnsi 6eToHa £ onpeaenstoT no popmynam:
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npwu 0= Eh = a1
Cp=Ey - g (6.4)

npu Ep) < & = Sap

8] g2y — £ 8]
cp=||1- BL | B EJl+ bl By (6.5)
By ) w8 Ky
npun Zgn EE_E, EEEQ
Ty = REJ' (6.6)
3HaueHUst HaNPsXKEHUA g,y NPpUHUMAaLOT
Sp = 0,6 REJ ,
a 3Ha4YeHUs OTHOCMUTENbHbBIX AedhopMaLnii £ NPUHUMAKOT
Obt
Epl =——.
Hy
ay “tr1
= Op1 = Opp =
Opg = Opz = Ry - -
=ap = Ry
Ty
arcigE,, arctgEy, ryy N
Epyy Epn Epy Ep Ept  Eno £pz Ep
a 7]

a- TpeXJ'II/IHef;IHaﬂ anarpamMmmMa CoCToAHUA CxKaToro 0eToHa; 6 - ,D,ByXJ'II/IHeVIHaﬂ anarpamMmma COCTOAHUA CXaToro OeToHa

PucyHok 6.1 - [luarpammbl COCTOSIHWUSA CxaToro 6eToHa
3HaueHUsi OTHOCUTENbHbIX AehopMaLni £, ANS TSKENOro, Merko3epHUCTOro U HanpsirarLero 6eTOHOB NPUHYMAIOT:
- NPV HENPOZOMKMNTENBHOM AENCTBUM Harpy3Ku:

- Ans 6eToHOB Knacca no NPOYHOCTM Ha cxxaTue B60 u Hnxke - Eno =0,0035;

- ANsl BbICOKOMPOYHbIX GETOHOB Kracca no npovHocTu Ha cxartve B70-B100 g4 npuHUMalOT No nuHenHomy 3akoHy ot 0,0033
npu B70 go 0,0028 npu B100;

- NP NPOAOIMKUTENBHOM AENCTBUM Harpy3ku - no Tabnuue 6.10.

3Ha4yeHus R&, , EEJ U £ NPUHAMALOT COrnacHo 6.1.11,6.1.12, 6.1.14, 6.1.15.
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6.1.21 lNpu pByxnUHeMHOW Auarpamme (CM. PUCYHOK 6.1, 6) cxumarowme HanpsbhkeHuss 6eTtoHa Ty B 3aBUCMMOCTW OT

OTHOCUTENbHbIX Aedopmauunii £, onpeaenstoT no opmynam:

npu UEEEJ EEEJI’

&
rae Ep = Z
b red
Cp = Epred Ep (6.7)
npu gy EEEJ EEEQ
Gp = REJ' (6.8)

3HaueHusi NpuBEeAEHHOTO Moayns fiechopmaLini 6eToHa £y 4,4 NPUHUMAKT

By

. (6.9)
Zhlred

E&,red =

3HaueHst OTHOCUTENbHbIX AePOPMALMIA E51 4a NPUHUMAIOT:
- Ons Tshkenoro 6eToHa Npy HENPOAOIHKATENBHOM AENCTBUN HArpy3kn S 4.4 =0,0015;

- Ans nerkoro 6eToHa Npy HeNPOJOIMKUTENbHOM AENCTBUN HArpy3ku Sy .4 =0,0022;
- Ans Tshkenoro 6eToHa Npy NPOAOIMKUTENBHOM AENCTBMU Harpy3ku - no 1abnuue 6.10.

3HaveHus &, 7 NpuHUMaloT Kak B 6.1.20.

6.1.22 PactarnsatolimMe HanpsikeHust 6eToHa Jps B 3@BMCUMMOCTM OT OTHOCUTESbHbIX nedopmaummn Eps ONpepenstoT no
npvBegeHHbIM B 6.1.20 n 6.1.21 guarpammam. Npyn aTOM pacyeTHble 3Ha4YeHUs1 COMpoTMBIEHNs 6eToHa CxaTuio R.E: 3aMeHST Ha
pacyeTHble 3HAYEHUs] COMPOTUBIIEHNSA GETOHA PaCTSHKEHUIO R.E:f cornacHo 6.1.11, 6.1.12, 3Ha4eHMa Ha4anbHOro MOAyMs ynpyroctu
EE:-f onpegensoT cornacHo 6.1.15, 3HayeHus OTHocuTenbHOW Aecopmauun Epq  MPVHUMAIKOT  COMMacHo 6.1.12, 3Ha4eHus
OTHOCWTENbHOW  AedPOpMaLMn Sz MPUHUMAKOT - ANF TSKENOro,  MENKO3epHUCTOro 1 Hanpsrawwero  GetoHoB:  npu
HENpPOOOMKUTENBHOM AENCTBUM Harpysku - S =0,00015, npu NPOAOMKUTENBHOM OEWCTBUM Harpysku - no rabnuue 6.10. Ona
OBYXNMHENHON Anarpammbl MPpUHUMaOT Ebfl,red =0,00008 npv HeNpOAOMKMTENBHOM AEACTBUN HAarpy3ku, a npy NpoOAOIDKUTENBHOM -

no Tabnuue 6.10; 3HaYEHNs1 Ep; .4 ONpedenstoT no popmyne (6.9), NOACTABNSAA B Hee Rp; W Epg| pod -

6.1.23 lNpn pacyeTe NPOYHOCTM Kerne3obeTOHHbIX 3NEeMEHTOB MO HenuHelHol aedopmMalMoOHHON Moaenu Ans onpeneneHus
HanNpsPKeHHO-4e(POPMMPOBAHHOIO COCTOSIHUSI CXaTol 30Hbl OEeToHa WCMOoMb3ylT AuMarpamMmmbl  COCTOSHMS cxaToro GeToHa,
npueegeHHble B 6.1.20 1 6.1.21 ¢ aecbopmMauNOHHLIMU XapakTepUCTUKaMu, OTBEHaLMMN HENPOAOIHKUTENBHOMY AENCTBUIO Harpys3Kku.
Mpwn aTom B kavyecTBe Hanbonee NPOCTOM UCMONb3YHT ABYXIIMHENHYIO AMarpaMmmy COCTOSIHUS BeToHa.

6.1.24 TNpu pacyete o6pa3oBaHUA TPELUMH B XENe300ETOHHbIX KOHCTPYKUMAX MO HENMUHErHon AedopMauuoHHON mMoaenu Ansi
onpegeneHns HanpsxeHHO-AeOPMUPOBAHHOIO COCTOSIHWS CXaToro M pacTAHyToro 6eToHa MCNomnb3ylT TPEeXIMHEeNHY Avarpammy
cocTosHus 6eToHa, npmBeaeHHyto B 6.1.20 1 6.1.22, ¢ fedhopMaLMOHHBIMU XapaKTEPUCTMKaMMU, OTBEYAIOLLMMMN HEMPOLOIMKUTENBHOMY
AencTBuIo Harpysku. [IByxnuHenHyto avarpammy (cm. 6.1.21), kak Hanbonee NpocTyto, MCNOMb3YIOT ANs onpeaeneHns HanpsXKeHHo-
0edopMMPOBaHHOIO COCTOSIHUSA pacTaHyToro 6eToHa npw ynpyron pabote cxaTtoro 6eToHa.
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6.1.25 lNpu pacyete gedopmaunini xene3obeToHHbIX 3MEMEHTOB NO HenUHenHon AedOopMauMOHHON MOAENU Npu OTCYTCTBUU
TPELWMH ANS OUEHKN HanpshkeHHO-AedOPMUPOBaHHOIO COCTOSIHUSA B CXKaTOM WM pacTaHyToM 6eToHe WCnomnb3yloT TPEeXNUHERHYIo
avarpaMmmMmy cocTosiHusi 6eToHa € y4eToM HemnpOdOIMKUTENBHOMO M NPOAOIMKUTENBHOIO AEWCTBUS Harpy3ku. Mpu Hanuyunm TpewwmH Ans
OLIEHKN HanpsKeHHO-A4ePOpMUMPOBAHHOIO COCTOSHUSI CXKaToro 6eToHa MOMMMO YKasaHHOW Bbllle AuarpaMMbl MCMOMb3YHT, Kak
Hanbonee NpoCTylo, OBYXMMHENHYIO AuarpamMmmy COCTOSIHUS GETOHa C YY4eTOM HenpOdOIPKUTENBHOMO M MPOAOIKUTENBHOMO AENCTBUSA
Harpysku.

6.1.26 lNMpu pacyeTe packpbiTUA HOpPMarbHbIX TPELWUH MO HEMMHEeNnHoW AedopMauUoOHHON MOAENU ANs OLUEHKU HanpshKeHHO-
0edopMMPOBAHHOIO COCTOSIHUS B CXXaTOM OETOHe MCMOoNb3ylT AvarpaMMbl COCTOSIHUS, npuBeaeHHble B 6.1.20 n 6.1.21, ¢ yyeTom
HENpPOAOMKUTENbHOTO AeNcTBuS Harpy3ku. [pu 3atom B KayecTBe Hanbornee npOCTOM WUCMOMb3YHOT ABYXMHENHYK Auarpammy
COCTOSIHMSA GeToHa.

6.1.27 BnunsHne nonepemMeHHOro 3aMOpaXxvBaHWsi U OTTauBaHWs, a Takke OTpuuaTenbHbIX TemnepaTtyp Ha AedOopMaLnOHHbIe
XapaKTepucTVKN BeTOHa YYWUTLIBAKOT KO3(MULMEHTOM YCroBuii paboTtbl Yy = 1,0. [ns Haa3eMHbIX KOHCTPYKUWIA, noaBepraembix
aTMocdepHbIM BO3LENCTBUAM OKpY>XKaloLlen cpedbl NPy pacyeTHOW TemnepaType HapyXHOro BO3Ayxa B XOMOAHbIA Mepuog MUHYC
40°C u Bbllle, NPUHAMAIOT 3HaYEHUEe KoaduuneHTa vy, =1,0. B oCTanbHbIX Criyqasx 3HadeHust KoadhduumneHTa vy, NpUHUMAIOT B
3aBWCUMOCTW OT HA3HAYEHUSA KOHCTPYKLIMIA U YCIOBUIA OKPY>KatoLLEn cpeapl.

6.1.28 3HayeHUss NPOYHOCTHbIX XapakTePUCTUK BGeToHa MpWU NIOCKOM (OBYXOCHOM) MM OBBEMHOM (TPEXOCHOM) HaMpPSKEHHOM
COCTOSIHUM CnegyeT onpefensitb C y4eToM BuAa M Knacca 6eToHa U3 KpPUTEPUS, BbIPaXKAKOLWEro CBA3b MeXAy NpenernbHbIMU
3HAYEHUSMUW HaNPsSPKEHWIN, AENCTBYIOLLMX B ABYX UMW TPEX B3aUMHO NEPNEHONKYNAPHbIX HAanpaBreHusX.

Oedopmauun 6eToHa crnegyeT onpeaensiTe C y4eTOM NI0CKOro UM 06beMHOIo HanpsiXKeHHbIX COCTOSIHWIA.

6.2 APMATYPA

6.2.1 |_|pl/l NpPOEeKTnpoBaHUN Kene3o0eTOHHbIX 34aHui n coopy>|<eH|/||7| B COOTBETCTBUU C TpeGOBaHVIHMVI, npegbaBnAaeMbiMU K
GETOHHbIM U1 kene3o6eToHHbIM KOHCTPYKUMAM, OOJMKHbI ObITb yCTaHOBI1€Hbl BN apMaTtypbl, €ee HOpMUpyemMble U KOHTpOJIMpyemble
nokKasartesim Ka4ecTBa.

6.2.2 [Ins apMnpoBaHUA Xene3o0eTOHHbIX KOHCTPYKUUIM criedyeT NMPUMEHsSITb COOTBETCTBYHOLLYIO TpeboBaHWsIM OEeNCTBYHOLNX
CTaHO4apToOB apmarypy crneayoLwmnx BUaoB:

- ropsiyekaTaHyr rnagkyto M MnepuoamMyeckoro npoduns ¢ MOCTOSIHHOM M MEPEMEHHOW BbLICOTOM BbICTYMOB (KONMbLEBOW M
CEeproBUAHbIN, TPEXCTOPOHHUIN NN YETLIPEXCTOPOHHUI NPOUIbL COOTBETCTBEHHO) AnaMeTpom 6-40 mwm;

- ropsiyeKkaTaHyto YNpoYHEHHY0 nepnoamyeckoro npodunsa auameTpom 6-40 mm;

- XonogHoAeopMNPOBaHHYO NepUoaMYeckoro npodunsg auaMmeTpom 3-16 mMmm;

- apmartypHble KaHaTbl AguameTpom 6,2-18 mMMm.

(N3meHeHHas pepakums, N3m. N 1).

6.2.3 OcHOBHbIM nokasaTenemMm kavecTBa apmatypbl, YCTaHaBNMBaeMbIM NPU MPOEKTUPOBAHUU, ABMSETCA Knacc apMaTypbl Mo

NPOYHOCTU Ha pacCTAXeHune, 0003Ha4YaeMmbIi:

A - onsa ropsvekaTaHon 1 ropsidekaTaHon YNpPOYHEHHON apMaTypbl;

B, Bp - Ans xonogHonedopMMpoBaHHON apMaTypsbl;

K - ons apmaTtypHbIX KaHaTOB.

Knaccbl apmatypbl MO MPOYHOCTM Ha pacTSKEHUMEe COOTBETCTBYIOT rapaHTMPOBaHHOMY 3Ha4YeHW0 npedena TeKy4vyecTw,
PU3NYECKOro UM YCNOBHOIO (PaBHOMO 3HAYEHUIO HanpPsPKEHWUI, COOTBETCTBYIOLLMX OCTAaTOMHOMY OTHOCUTENbHOMY yanuHeHuo 0,1%
mnm 0,2%), c obecne4veHHocTb0 HEe MeHee 0,95, onpegensaemMomy No COOTBETCTBYHOLUM CTaHZapTaMm.

Kpome TOro, B HEOGXOAMMBIX CriyYasix K apMaType npenobsBnaloT TpeboBaHWs MO OOMOMHUTENbHLIM MOoKa3aTensiM KadecTBa no

FOCT 34028: cBapuBaeMoCTb, NNACTUYHOCTb, XNIaA0CTOMKOCTb, KOPPO3MOHHYK CTOMKOCTb, XapakTepUCTUKKN cuenneHnss ¢ 6eToHOM 1
Aap.
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(N3meHeHHas pepakums, Nam. N 1).
6.2.4 [Insa >xene306eTOHHbIX KOHCTPYKUMIA 6e3 npeaBapUTENbHOIO HanpsKeHUsl apmaTtypbl B KadecTBe yCTaHaBnMBaeMOW Mo
pac4yeTy apmaTtypbl NPUMEHSAIOT apMaTypy nepuogudeckoro npocunsa knaccos A400, A500 n A600, a Takke apmaTypy knaccos B500 u

Bp 500 B cBapHbIX ceTkax u kapkacax. [1py obocHOBaHMM 3KOHOMMYECKOW Lenecoobpas3HoCT OOMYCKaeTcs NPUMEHsITb apMaTtypy
6oree BbICOKMNX KIacCoB.

[ns nonepey4yHoro n KOCBEHHOrO apMMPOBaHWI MPUMEHSIOT rmagkyto apmarypy knacca A240 n3 ctanm mapok Ct3cn u CT13nc (¢
KaTeropmsiMm HOpMMpPYEMbIX NoKasaTernen He Hke 2), a Takke apmatypy nepuogudeckoro npodung knaccos A400, A500, B500 n Bp
500.

[nsi npegBapuUTEnbHO HANPSHKEHHBIX XKene30beTOHHbIX KOHCTPYKLUMIA cnefyeT npefycMaTpuBarh:
B KaYeCTBe HanpsiraeMow apmaTypbi:

- ropsiyeKkaTaHylo 1 ropsyekaTaHyro ynpoyYHeHHyo nepuoguydeckoro npoduns knaccos A600, A800 n A1000;
- XonoaHoaeopMNPOBaHHYO NEPUOANYECKOro NPoduns Krnaccos ot Bp 1200 po Bp 1600;

- KaHaTHyto cemunposonoyHyto (K7, K7T, K70) knaccoe K1400, K1450, K1500, K1550, K1650, K1750, K1850, K1900;
B Ka4eCcTBe HeHanpsiraemMon apmaTtypbl:
- ropsidekartaHyto rmagkyto knacca A240;

- ropsiyeKkaTaHylo, ropsyekaTaHyto YNpOYHEHHYI0 1 X0nogHo4edopMnpOBaHHYO nepuogudeckoro npocuns knaccos A400, A500,
AB600, B500 n Bp500.

(N3meHeHHas pepakums, U3m. N 1).
6.2.5 lNpu BbIbOpe BMOa M MapoK cCTanu A4S apMaTypbl, YCTaHaBMMBaEeMOW MO pacyeTy, a TakkKe MPOKaTHbIX cTanen Ans
3aKnagHblx geTanev cnegyeT yumTbiBaTe TEMNepaTypHble YCIOBUSA JKCMyaTaumnm KOHCTPYKLWIA U XapaKTep NX HarpyXeHus.

B KOHCTpyKUMAX, 3KCNnyaTMpyeMbiX Npu CTaTUYEeCKOW (M KBA3UCTaTUYECKOW) Harpy3ke B OTanfMBaEMbIX 34aHUSAX, a Takke Ha
OTKPbITOM BO34yXe W B HeoTannuBaeMblX 3[4aHWAX MpW pacyeTHou Temnepatype MuHyc 40°C u Bbiwle MOXeT ObiTb MpuUMeHeHa
apMaTypa BCeX BbllLeyKa3aHHbIX KNaccoB, 3a UCKMyeHveM apMatypbl knacca A400 n3 ctanm mapku 35IC, knacca A240 n3 ctanu
mapku CT3kn, NnpuMeHsieMbIX Npy pacyeTHon TemnepaType MuHyc 30°C v BblLue.

Mpwn pacyeTHOM TemnepaType Hke MMHYyC 55°C ncnonbaytoT apmaTtypy knacca Ac500C n A600 13 ctanun mapku 20F2COBA.

Mpwn gpyrux ycnoBusax aKcniyaTaumm Knacc apmMmaTtypbl U MapKy cTanv NpUHUMAaroT No CheLmanbHbIM YKa3aHUsM.

Mpu NpoekTUpoBaHUM 30HbLI NepefaYn NpeaBapUTENbHOMO HAMPSHKEHNS, aHKEPOBKU apMaTypbl B GETOHE U COEAMHEHUI apMaTypbl
BHaxnecTky (6e3 cBapku) cnegyer yuuTbiBaTb XapakTep MOBEPXHOCTM apMaTypbl, YCTaHaBMNMBaeMbIi COOTBETCTBYHOLLUMU

cTaHJapTamu Ha apmarTypy.

Mpy NPOEKTUPOBAHUM CBAPHbLIX COEAVHEHWI apMaTypbl CreayeT yYuThiBaTb CNOCO6 M3rOTOBMEHNS apMaTypbl, YyCTaHaBNMBaEMbIN
COOTBETCTBYIOLIMMMU CTaHAAPTaMKn Ha apMaTypy.

6.2.6 [1na MOHTaXxHbIX (MOABLEMHBIX) NETEMb AIEMEHTOB COOPHbIX XKENe300EeTOHHbIX N OETOHHBIX KOHCTPYKUWUA CreayeT NpUMeEHATb
ropsiyekataHyto apmatypy knacca A240 n3 ctanu mapok Ct3cn n CT3nc (C kateropusiMm HOpPMUPYEMbIX Nokasatenen He Huxe 2 no
COOTBETCTBYIOLUMM CTaHAapTam).

B cnyyae ecnu MOHTaX KOHCTPYKLMA BO3MOXEH NPV pacyeTHON 3UMHeN Temnepartype Huke MuHyc 40°C, Ans MOHTaXHbIX NeTenb
He JonycKkaeTcsl MpUMEHATb cTanb Mapku CT3nc.

6.2.7 OCHOBHOW MPOYHOCTHO XapaKTEPUCTUKOI apMaTypbl SIBIIETCA HOPMATUBHOE 3Ha4EHUE COMPOTUBMEHUSI PACTSKEHNIO &, ,
, IPUHMMaeMoe B 3aBUCUMOCTM OT Krnacca apmaTypbl no Tabnuue 6.13.

Tabnmua 6.13
|
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Knacc apmartypei HoMuHanbHbIN aMameTp HopMaTuBHbIE 3HaUYeHMs COMPOTUBIEHNS PaCTSXKEHUIO
apmarypbl, MM R, v pacueTHble 3HaueHMs CONPOTUBNEHNS PACTSKEHNIO
ANA NpefenbHbIX COCTOAHMIA BTOpoi rpynibl R ¢, MMa

A240 6-40 240
A400 6-40 390
A500 6-40 500
A600 6-40 600
A800 10-32 800

A1000 10-32 1000
B500 3-16 500

Bp 500 3-5 500

B, 1200 8 1200

Bp 1300 7 1300

B, 1400 4,56 1400

B, 1500 3 1500

Bp 1600 3-5 1600

K1400 15,2 1400

K1450 15,2 1450

K1500 6,2-12,4 1500

K1550 6,9-18,0 1550

K1650 6,9-15,7 1650

K1750 9,0; 9,3 1740

K1850 6,9 1840
K1900 6,9 1920

MpumevaHue - B TOCT 6727 knacc Bp500 o603Ha4eH kak Bp1.

(N3meHeHHas pegakums, Nam. N 1).
6.2.8 PacueTHble 3Ha4eHNs CONpOTUBNEHNS apMaTypbl pacTshkeHuio &, onpeaensior no dopmyne

R = lan (6.10)

roe Ys -~ KO3 PULMEHT HAOEXHOCTN MO apmMartype, NPUHUMaEMBIN:

ONs npefenbHbIX COCTOAHUIM NepBon rpynnbl paBHbeiM 1,15 - ana apmatypel knaccoB A, K1550-K1900 n 1,20 - ans apmarypsbl
knaccos B, Bp, K1400-K1500;

Ons npegenbHbIX COCTOSHUI BTOPOW rpynnbl - pasHbiM 1,0.

Pac4yeTHble 3HauyeHus conpoTtueBneHna apmMmatypbl pacTAXeHUo R.S npmneeneHbl (C 0|<pyrneH|/|eM) ana npegenbHbIX COCTOSIHUI

nepBon rpynnel B Tabnwvue 6.14, BTopow rpynnbl - B Tabnuue 6.13. MNpy 3TOM 3Ha4YeHusi Rsn ANSA npegernbHbIX COCTOAHMI NepBOMn

rpynnbl NPUHATLI paBHbIMXA HAUMEHbLUUM KOHTPOJIMPYEMbIM 3Ha4€HUAM MO COOTBETCTBYOLLMM CTaHAapTaMm.

3HayeHus pacyeTHOro conpoTuBneHnAa apmMatypbl CXaTuto Rsc NPUHUMAKT paBHbIMKU pacCYeTHbIM 3HAYeHUAM CONMPOTUBIIEHUA

apmartypbl pacTskeHunio X, Ho He Goree 3Ha4YeHWil, COOTBETCTBYIOLMX AehopMaLMsM yKOpoieHUs GeToHa, OKPYXKaoLEro CxaTyto
apmaTtypy: He 6onee 400 Mlla - nNpuM KpaTKOBPEMEHHOM OENCTBMM Harpy3ku, He Bonee 500 Mlla - npu OnNUTENbEHOM OENCTBUU
Harpysku.
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Ons apmatypbl knaccoB B500 u A600 rpaHuyHble 3HaYeHUs COMPOTUBMEHUSA CXaTUIO MPUHUMMAIKOTCA C MOHWXAKOLWUM
KoahbhnLMeHTOM ycnoBuin paboTbl. PacyeTHble 3Ha4eHus Rsc npueedeHsl B Tabnuvue 6.14.

(N3meHeHHas pepakums, Nam. N 1).

Tabnvua 6.14

Knacc apmartypel 3HayeHUs pacyeTHOro CONPOTUBIEHUSI apMaTypbl ANt NPEAENbHBIX COCTOSHWI NepBOK
rpynnel, MMNa
pacTskeHuio R cxatnio R,
A240 210 210
A400 340 340
A500 435 435(400)
AB00 520 470(400)
A800 695 500(400)
A1000 870 500(400)
B500 415 415(380)
B, 500 415 390(360)
Bp 1200 1000 500(400)
B, 1300 1100 500(400)
Bp 1400 1170 500(400)
Bp 1500 1250 500(400)
Bp 1600 1340 500(400)
K1400 1170 500(400)
K1450 1200 500(400)
K1500 1250 500(400)
K1550 1350 500(400)
K1650 1435 500(400)
K1750 1515 500 (400)
K1850 1600 500 (400)
K1900 1670 500 (400)
MpumeyaHue - 3HadeHns R, . B ckobkax NCMOMb3yIOT TOMLKO NP pacyeTe Ha KpaTKoBPeMeHHoe AencTBme
Harpysku.

(N3meHeHHas pepakums, Nam. N 1).
6.2.9 Pac4yeTHble 3Ha4YeHus st ansa apmartypbl knaccos A240...A500, B500 npusegeHbl B Tabnuie 6.15.

[ns nonepeyHon apmMaTypbl BCEX KIAaCCOB pacyeTHbIE 3HAYEHUS1 CONPOTUBMEHUS st cnegyeT npuHuUmaTth He 6onee 300 MMMa.

Tabnnua 6.15

Knacc apmartypsbl PacueTHble 3Ha4YeHUSA CONPOTUBIEHNSI MONEPEYHOWN apMaTypbl (XOMYTOB U
OTOrHYThIX CTEPXXHEN) PaCTSHKEHUIO AN NpeaenbHbIX COCTOSAHWIA NEPBON rpynmbl,
MMa
A240 170
A400 280
A500 300
B500 300
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6.2.10 OcHOBHbIMM AethopMaLMOHHEIMU XapaKTEPUCTUKAMU apMaTypbl SBMSIIOTCS 3HAYEHUS:

- OTHOCUTENbHbIX AehOPMaLMi YANMHEHNS apMaTypbl £, NPY AOCTKEHUN HANPSHKEHNAMU PACYETHOTO CONPOTUBAEHUS A, ;
- MOAy”NsA yNpyroctu apMatypel X, .

6.2.11 3Ha4yeHus oTHOCUTENbHLIX AedopMaLnin apmaTypbl £;q NPUHAMAKOT PaBHLIMU:

- Ons apMatyphbl ¢ (PU3NYECKMM NPESenoM TEKyYeCTy

R.S
B0 =22 (6.11)
E.S
- Ana apMaTtypbl C YCNOBHbIM npegernom Teky4ecTtu
R.S

5
6.2.12 3Ha4eHns Moayns ynpyroctu apmarypbl X, NpUHAMAKT OAMHAKOBBIMM MPU PACTSKEHUN U CKaTUM U PaBHBIMU:

Es =1,95-103 Mrla - ans apmatypHbIx kaHaTtos (K);

H,=2,0105 MMa - ans ocTanbHoit apmartypsl (A v B).

6.2.13 [uarpammbl cocTosiHus (0edOopMMpPOBaHMS) apmaTtypbl NMPUMEHSIOT NpW pacyeTe Kene3obeTOHHbIX 3MIEMEHTOB MO
HENUHeNHoN fedopMaUMOHHOM Moadenu.

Mpn pacuyete Kerne3o0eTOHHbIX 3NIEMEHTOB MO HENMWHENHOMN JedopMaLMOHHOM Modenu B KavyecTBe pacHeTHOW Anarpammbl
COCTOAHUA (D,e(bOpMMpOBaHMﬂ) apmMatypbil, yCTaHaBI'IVIBa}OLLI,elZ CBA3b MeXAy HanpsKeHnAMn . U OTHOCUTENbHbIMU nedopmaumamu

£; apmatypbl, NPUHUMAIOT YNPOLLEHHbIE Auarpammbl MO Tuny avarpamm lMpaHatna ans apmatypbl C (UM3UYECKUM Mpeaenom
Tekyyectn knaccos A240-A500, B500 gyxnuHeriHyto anarpammy (CM. pUCyHOK 6.2, a), a Ans apmaTypbl C YCMOBHbIM Mpegenom
Tekyyectn knaccos AG600-A1000, Bp1200—Bp1500, K1400, K1500 n K1600 - TpexnuHenHyto (cM. pucyHok 6.2, 6), 6e3 yyeta

YNpPO4YHEeHNA 3a nnoLuaakon TeKy4ecCTu.

[lmarpamMmmMbl COCTOSIHUS apMaTypbl NMpY PaCTSHKEHUU U CKaTUM NPUHUMAIOT OAMHAKOBLIMU, C YY4ETOM HOPMUPYEMbBIX PacYETHbIX
COMPOTMBIIEHWI apMaTypbl PACTSXKEHUIO U CKATUIO.

lD,OI'IyCKaeTCﬂ B KayeCTBe pacyeTHbIX gunarpaMmm COCTOAHUA apMaTypbl MCNONb30BaTb KpVIBOJ'IVIHeVIHbIe pacyeTHble aAnarpamMmmbl,
annpokcnMumpymwwine (*)aKTI/I‘-{eCKVIe anarpamMmmbl ,lJ,e(bOpMVIpOBaHI/IFl apmMmartypbl.

6.2.14 HanpspkeHusi B apmarype (3, COIMMacHO ABYXIMMHENHOW AuarpaMme COCTOSIHUSA apMaTypbl ONPeaensioT B 3aBUCUMOCTU OT

OTHOCUTENbHbLIX AedopMaunid £, No dopmynam:

npu 0 <&, <,
5 (6.13)
npu £, =E; £E;9

G,=R,. (6.14)

3HaueHust ., Es " RS npuHumatoT cornacHo 6.2.11, 6.2.12 n 6.2.8. 3HauyeHust OTHOCUTENbHOW AedopMaumnmn £, NpuHUMatoT
paBHbiMK 0,025.
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[onyckaeTcsa no pesynsratam SKCNepyMMeEHTarbHbIX UCMBITAHUA U pacyeTHbIX 060CHOBaHUIA NMPUHNMATL BEMUYUHY OTHOCUTENBHOM
Aeopmaunn £,.4 MeHee unm Bonee sHadenns 0,025 B 3aBMCMMOCTM OT Mapku cTanu, TUna apMUpPOBaHUS, KPUTEPUS HaAEKHOCTU
KOHCTPYKLUM U APYTHX (DaKTOPOB.

T b Tgd
Tgp = Ggn = RS T = 1,1R3
T = Ry
O = 09R,
alrv.:th3 - armglEs
Eat Bs2 £ Bst Es0 Bz £
a ]

a - ABYXNMHeNHaa anarpamma; 6 - TpexnuHeriHasa gnarpaMmmMa

PucyHok 6.2 - lnarpaMmbl COCTOSIHWS pacTAHYTON apmarypbl
6.2.15 HanpsbkeHus B apmatype T, COMMacHO TPEeXNMUHENHON anarpaMme COCTOSIHWUS apMmaTypbl OnpeaensiioT B 3aBMCUMOCTU OT

OTHOCUTENbHLIX Aedopmauuii £; no dopmynam:
npu 0 <g, <8y
O, =8, &, (6.15)

npu £, <&, 7

o} E.—E€ o}
oy =||1-=sL | 2=l Tl po<1 1R, (6.16)
Rs Es0 ~ Eal Rs

3Havenus Z,p, &, n K; npuHumatot cornacHo 6.2.11, 6.2.12 1 6.2.8.

3HauYeHNs HaNpsXXKeHUn 4 NpuHUMatoT pasHbiMu 0,9 &, , a HanpskeHuin < ,4 - pasHo 1,1 &, .

3HayeHus oTHOCUTENbHLIX AedopMaUnii £, NPUHUMAIOT PaBHBIMM ——= a Aedopmaunin 2.7 - pasHbivmn 0,015.
5

7 BETOHHbIE KOHCTPYKLIUMN

KOHCTPYKLWII/I paccmaTpuBaroT Kak OETOHHbIE, ecrin ux NPOYHOCTb obecneyeHa ogHUM TONMbLKO BETOHOM.

BeToHHLIE anemeHTbI NPUMEHAIOT:

- MPEUMYLLECTBEHHO Ha CXaTue Npu pacrofioKeHUM MPOAOSIbHON CXXUMaloWein cunbl B npegenax MonepeyHoro ceveHust
anemeHTa;

- B OTOEMbHbIX CNy4asix B KOHCTPYKUUSIX, paboTalolmx Ha cxXaTue npu pacrofiokeHWM MNpodoSibHOW CXMMatowen cunbl 3a
npegenamu MOMepeYyHOro CeYeHuss anemeHTa, a Tawkke B u3rmbaembix KOHCTPYKUMAX, KOTAa WX paspylleHne He npeacTaBnser
HEeMNoCcpeaCTBEHHON ONACHOCTM A1 XKU3HUW NoAen n coxpaHHOCTU obopyaoBaHus.

KoHCTpyKUMM C apmaTypoi, nnowiagb CeYEeHUss KOTOPOW MEHbLUE MUWHUMAIbHO OOMYCTUMOW MO KOHCTPYKTMBHBIM TpeboBaHuAM
10.3, paccMmaTpuBaloT Kak OETOHHbIE.
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7.1 PACHET BETOHHbIX 3NNIEMEHTOB MO NPOYHOCTHU

7.1.1 BETOHHbIE 3NEeMEHTbl PacCYMTbIBAIOT MO NPOYHOCTU Ha AENCTBME NPOAOSbHBIX CKUMAOLWMUX CUI, U3rMbaoLWwmx MOMEHTOB 1
NOMepEeYHbIX CUJ1, a TaKKe Ha MECTHOE CxXaTue.

7.1.2 Pac4yeT no nNpovyHOCTM BETOHHbIX 3NEeMEHTOB MpU AeNCTBUM NPOAOMbHON CXUMAIOLWEN CUMbl (BHELIEHTPEHHOE CxXaTtue) u
n3rnbaroLLero MoOMeHTa cneagyer Npov3BoanTb A4S CEYEHUIA, HOPMaTbHbIX K UX MPOAOSNBHOM OCU.

PacueT 6eTOHHbIX areMeHTOB NPOM3BOAAT Ha OCHOBE HenuHenHon aedopmaLmoHHon mogenu cornacHo 8.1.20-8.1.30, npuHumas
B pacyeTHbIX 3aBUCMMOCTSAX NIOWaAb apMaTypbl paBHOW Hymto. [Jonyckaetrcs pacyeT OeTOHHbIX 311EMEHTOB MPSMOYrONbHOro U
TaBpPOBOro CEYEHMN NpWU OENCTBUM YCUNUA B NIOCKOCTU CUMMETPUM HOPMAITbHOro CEYEHUS NMPOU3BOAUTL MO NpeferbHbIM YCUUMAM
cornacHo 7.1.7-7.1.12.

7.1.3 BeTOHHblEe 3NeMeHTbl B 3aBUCMMOCTU OT YCMOBWUIA UX paboTbl 1 TpeboBaHUiA, NPeabsBMASEMbIX K HUM, PacCYMTLIBAIOT MO
npenensHbIM yeunuam 6e3 yuyeta unm ¢ y4eToM ConpoTUBMEHUst BETOHa pacTsIHYTOW 30HbI.

bes yyeta conpotuBneHnst 6eToHa pacTAHYTON 30HbI (CM. PUCYHOK 7.1) NpOM3BOAAT pacyeT BHELEHTPEHHO CXaTbiX 3IEMEHTOB
npy pacnonoXeHWn MPOAONBHOW CXMMaloWen cunbl B npedenax MornepeyHoro ceyeHusl anemeHTa, NpuHUMmasi, YTo OOCTUXEeHue
npeaenbHOro COCTOSHUA XapakTepusyeTcsi paspylueHvem cxatoro 6eToHa. ConpoTtuBneHue 6eToHa CxaTuo Mnpu pacyete no

NpeAenbHbIM YCUIAM YCIOBHO MPEACTaBMSOT HANPSHKEHNUAMM, PaBHBIMU Sy , PABHOMEPHO pacnpefeneHHbIMU N0 4acTy CxaTom
30HbI (YCITOBHOW CXaToOM 30HbI) C LLEHTPOM TSDKECTW, COBMagatoLLMM C TOYKON MPUNOXeHNst NpodornbHON cunbl (cM. 7.1.9).

Ry

——

S I S TN N 77 }Z

> = 4

LenTp
TAHGOTA
CEMEHNA

Ye

PucyHok 7.1 - Cxema ycunuii u antopa HanpsiKeHUin B CEYEHUN, HOPMAnbHOM K NPOAONbHON OCY BHELEHTPEHHO CXXaToro 6ETOHHOMO
3MNeMeHTa, paccyYMTbIBAEMOro No NpoYHOCTM 6e3 yyeTa conpoTuerneHms 6eToHa pacTsHYTOM 30HbI

C yyeTom conpoTuBneHns 6eToHa pacTsHYTON 30HbI (CM. PUCYHOK 7.2) NMPON3BOAAT pPacyeT 3reMeHToB, paboTalowmx Ha cxaTme
npu pacronoXeHun NPOAONbHON CXUMaloLWen cunbl 3a npeaenammn MonepeyHoro ceyeHus anemeHTa, usrmbaemMbix anemeHToB, a
TaKKe 3reMEHTOB, B KOTOPbIX He AOMYyCKalT TPELUMHbl MO YCNOBUSM 3KCMnyaTauum KOHCTPyKUMi. [pu aTom npu pacyeTe no
npegenbHbIM YyCUNMaAM MPUHMMAIOT, YTO NpedernibHOe COCTOSIHME XapaKTepuayeTcsl OOCTMXKEHUMEM MpedenbHbiX ycunuii B 6eToHe
pacTAHYTOM 30HbI, onpeaensieMbiX B NpeanonoxeHun ynpyron pabotel 6etoHa (cm. 7.1.9, 7.1.10, 7.1.12).
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PucyHok 7.2 - Cxema ycunuii u antopa HanpshKeHui B Ce4EHNMU, HOPMasbHOM K MPOAOSbHON O0CK U3rnbaemoro (BHELEHTPEHHO
cxXarToro) 6ETOHHOIO 3NeMeHTa, paccyYNTLIBAEMOrO MO NPOYHOCTM C YY4ETOM COMPOTUBIEHNS BETOHA PaCTAHYTOM 30HbI
7.1.4 Pac4yeT N0 NPOYHOCTN BETOHHbIX SMIEMEHTOB MPU AENCTBUM NMONEPEYHbBIX CUM NPOM3BOAAT M3 YCMNOBUS, NO KOTOPOMY CyMMa

&)
COOTHOLLUEHUN TNaBHOINO pactAarnBarollero HanpsaXxeHua K pac4eTHOMY COonpOoTUBNEHWUHO beToHa 0OCEeBOMY paCTAXKEHUI —mf

By

.
FNaBHOIO CXVUMAIOLLIEro HANPSKEHUS! K PAaCHETHOMY COMPOTUBIIEHNIO BETOHA OCEBOMY CXATUIO | — = | nomxHa BbITh He Gonee 1,0.
b

7.1.5 Pacyet no npoyHOCTM GETOHHBLIX 3MEMEHTOB Ha AEWCTBUME MECTHOW Harpysku (MecTHOe cXaTue) MpousBOAdAT COrmacHo
8.1.43-8.1.45.

7.1.6 B 6eTOHHbIX anemeHTax B criyyasx, npmBefeHHbix B 10.3.7, HeobxoaMmMo npegycmaTtpuBaTb KOHCTPYKTUBHYIO apMaTypy.
PacyeT BHEL,eHTPEHHO CXaTbIX 6ETOHHbLIX 3JIEMEHTOB NO NpeAesibHbIM YCUITUAM

71.7 anI pacyeTe no npOYHOCTUN BHELUEHTPEHHO CXaTbIX OETOHHbIX 3NEMEHTOB Ha OEWCTBME CXUMAIOLLEN I'IpO)J,OJ'IbHOVI Cunbl
crnenyet ydnuTbiBatb Cﬂy‘-laIZHbll;l OKCLIEHTPUCUTET &, I'IpI/IHMMaeMbIﬁ HEe MeHee!:

- 1/600 oNVHbI 3aNEMEHTA UM PaCCTOSTHUSA MEXAY €ro CEYEHUAMM, 3aKPENIEHHBIMU OT CMELLEHUS;
- 1/30 BbICOTbI CEYEHUS;
-10 mm.

[ns anemeHTOB cTaTtnyecku HeonpeaennmMmbixX KOHCprKLl,VIVI 3Ha4yeHne SKCUeHTpucnuTeTa I'IpOJJ,OJ'IbHOVI CUInbl OTHOCUTENIbHO LIeHTpa
TAXECTUN NpnBEAEHHOro ce4eHns £ NPpUHMMAaloT paBHbIM 3HA4YEHUIO IKCLEHTPUCUTETA, NONyYEeHHOro N3 Ctatn4eckoro pacyera, HO He

MeHee £ .

Ans snemeHToB CTaTUYeCcKn ONPeAernMbIX KOHCTPYKLMIA SKCLEHTPUCUTET g MPUHUMAIOT PaBHBLIM CyMME 3KCLIEHTPUCUTETOB - U3
CTaTMYEeCKOro pacyeTa KOHCTPYKLMWIA U CryYaidiHoro.

i
7.1.8 Tpu rmbkocTn anemeHToB — = 14 HeobxoguMo yuMTbiBaTb BRAUSIHUE Ha WX HECYLUY CMOCOBHOCTL MPOrvboB nyTem
i

YMHOXEHWS 3Ha4eHnin £ Ha koadbdmumenT T, onpeaensemelii cornacHo 7.1.11.

7.1.9 Pacuer BHELEHTPEHHO CXaTbIX OETOHHbIX 3MEMEHTOB npun pacnonoxeHumn I'IpO,EI,OJ'IbHOVI CXMMaloLen cunbl B npegenax
nonepe4vyHoro ce4eHUa anemMeHTa Npon3BogAT U3 yCnoBUA

N=FR, &, (7.1)
roe A - geiicTBylowas npogonbHas cuna;

A - nnowane cxaton 30Hbl 6€TOHa, onpepensiemasl U3 YCrOBUsl, YTO €€ LEHTP TSKECTW COBMajaeT C TOYKOM MPUIOXeHMUs
npogonbHoi cunbl A (C y4eTom nporn6a).

[ns anemeHTOB NpPAMOYronibHOro cevyeHua

2

=2 k|1
“ P

(7.2)

Honyckaetca npu aKcUeHTpUCUTETe MPOAONBbHON cunbl ¢ =4/ 30 n fj =204 pacyeT BHELEHTPEHHO CXaTbiX 3/1eMeHTOB
MPSIMOYTOMNBHOMO CEYEHUS MPOU3BOANTL U3 YCIOBUS
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N=qR, A, (7.3)

roe 4 - nnowanb NonepeyHoro CeYeHNst ANemMeHTa;

P - ko3chDULMEHT, NMpUHUMAEMbIA MpW AAUTENBHOM OEUCTBUM Harpysku no 1abnuie 7.1 B 3aBUCMMOCTM OT FMOKOCTU

= |

3reMeHTa, Npu KpaTKOBPEMEHHOM AEWCTBMU HAarpy3ku 3HadeHus ' onpenensior no nuHenHoMy 3akoHy, npuHumas ' =0,9 npu

=S

=10 un $=0,85 npu i% =20;

"’?D - pacyeTHaa AnuvHa anemMeHTa, onpeagendaemMas Kak ans Kene3obeTOHHbIX 3JIEMEHTOB.

Ta6bnuua 7.1

inth 6 10 15 20
P 0,92 0,9 0,8 0,6

BHeLI,eHTpeHHO cxatble OEeTOHHble 3MEMEHTHI, B KOTOPbIX MnodBlieHne TpewnH He OonyCKaeTcd Mo YCNoBUAM 3Kcnnyatauuu,
He3aBMCUMO OT pacyeTa 13 ycrnoBua (7.1 ) OOMKHbI ObITb npoBepeHbl C y4EeTOM CONpPOTUBIEHNA OeToHa paCT‘ilHyTOIZ 30HbI N3 ycnoBud

Ry A
=
= A : (7.4)
—-ep -y 1
I
[nsi anemeHTOB NPAMOYrofnbHOro ceveHus ycnosue (7.4) UMeeT BuA,
Ry b b
Nz 2
bey -1 _ X (7.5)
h

B dpopmynax (7.4) n (7.5):
A - nnowagb nonepeyHoro ceyeHnsi GETOHHOTO 3NEMEHTa;

f - MOMeHT NHepumnmn ceveHns 6EeTOHHOro anemeHTa OTHOCUTENBHO €ro LeHTpa TAXEeCTHU;
J¥i - PacCcTosiHME OT LieHTpa TAXEeCTN ce4YeHnd aneMeHTa o Hanbonee PaCTAHYTOro BOJTOKHA;

T - koadbduLmeHT, onpeaensiemelit cornacHo 7.1.11.

7.1.10 Pac4yeT BHELEHTPEHHO CXaTbIX OETOHHbIX 3NEMEHTOB MPU PACMONOXEHNN NPOAOILHON CXXMMAalOLWEN Curbl 3a npegenamMm
nonepeYHoro ceveHnst anemeHTa Npov3BoasaT n3 ycrnosun (7.4) n (7.5).

7.1.11 3HadeHure koatbuumenTa T, yuuTbiBatoLero snmsaHWe npornba Ha 3HaYeHne SKCLEHTPUCUTETa NMPOLONLHOM CUMbl ey,
onpeaensoT no popmyne

rae Ncr - YCNnoBHasA Kputn4eckaa cuna, onpenendemasa no cbopmyne
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N,y=—F—0: (7.7)
roe [ - )KeCTKOCTb 3reMeHTa B npefenbHON no MPOYHOCTM CTafuu, onpedensieMast kak Ans ene3obeToHHbIX 3MeMeHToB, HO 6e3
y4yeTta apmatypsbl, cornacHo 8.1.15.

PacuyeT n3rmbaemMbix 6ETOHHbLIX 3NIEMEHTOB NO NpeAeribHbIM YCUIUSAM

7.1.12 Pac4eT n3rnbaemMbix 6€TOHHbIX aNeMEeHTOB cregyet NPoM3BOAUTb U3 YCIIOBUS

M= A it (7.8)
roe Ad - nsrnbarowmin MOMEHT OT BHELLHEW Harpysku;

M,y - NpepenbHbIN N3rBatoLLMii MOMEHT, KOTOPbIN MOXET BbiTb BOCMPUHSAT CEHEHUEM JTIEMEHTA.
3Haverne Af,; onpeaensior no doopmyrne

roe ¥ - momeHT conpoTuBneHnda cedeHna anemMeHTa ana Kpa|7|Hero PacCTAHYTOro BOJSIOKHa.

ﬂ,]’lﬂ ANEeMEeHTOB NPAMOYIroJibHOro ceveHusa
L (7.10)

8 XENE3OBETOHHbIE KOHCTPYKUWUN BE3 NMPEOBAPUTENbHOIO HAMPAXEHUA APMATYPbI
8.1 PACYET 3NEMEHTOB XEJIE30OBETOHHbIX KOHCTPYKLUA NO NMPEQENbHBLIM COCTOAHUAM NMEPBOM
reynnbl
PacyeT xene306eTOHHbIX 3N1EMEHTOB MO MPO4YHOCTH

YKene3o6eToHHbIE 31eMEHTbI paccynTbiBaOT NO MPOYHOCTU Ha nencTeme n3rnbarwmx MOMEHTOB, NPOAO0JIbHbIX CUI, NonepeYvHbIX
cun, KpytTawmnx MOMEeHTOB 1 Ha MeCTHOe nencreme Harpy3ku (MeCTHOG cXartue, I'IpOJJ,aBJ'IVIBaHVIe).

PacyeT no npo4yHOCTM kene306eTOHHbIX 3/IEMEHTOB Ha AeMCTBME N3rnbarmx MOMEHTOB U NPOAOINbHbLIX CUT
Obuwue rnonoxeHus

8.1.1 PacuyeT no npPOYHOCTM Kene3oOeTOHHbIX 3fIEMEHTOB Mpu AEWCTBUMM M3rMbaloWwmx MOMEHTOB W NPOAOMNbHbLIX CUI
(BHEUEHTPEHHOE CcXXaTue Nnn pacTskeHne) criefyet NPON3BOANTb AN CEYEHUIA, HOPMAarbHbIX K MX NPOAOIbHOM OCMH.

PacueT no npo4yHOCTM HOpPMAanbHbIX CEYEHWI Kene30bEeTOHHLIX 3NEMEHTOB crneayeT Mnpou3BOAUTL Ha OCHOBE HEMWMHENHOW
nedopmaumoHHon mogenu cornacHo 8.1.20-8.1.30.

[onyckaeTcs Npov3BoAUTb pacyeT Ha OCHOBE MpeaernbHbIX YCUMUIA:
- Xene3obeTOHHbIX 3MNeMEHTOB MNPAMOYrofibHOTrO, TAaBPOBOIO UM [OBYTaBPOBOMO CEYEHWU C apMaTypoil, pPacrnorioXXeHHON Y
nepneHanKynspHbIX K NAOCKOCTU n3rnba rpaHein anemMeHTa, Npyu AeNCTBUM YCUNUIA B MIIOCKOCTU CUMMETPUM HOPMASbHBbIX CEYEHUN

cornacHo 8.1.4-8.1.16;

- BHELLEHTPEHHO CXaTbIX 3JIEMEHTOB KPYIJ10oro U KonbLeBOoro nonepeyvHbix CeYeHUn - no NPUNOXEHUIO n.

(M3meHeHHas pepakuus, Nam. N 1).
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8.1.2 lNpu pacyeTe BHELEHTPEHHO CXaTbIX 3NIEMEHTOB CreAyeT yuYnThiBaTb BNUSHME Npormba Ha NX HeCyLLyt CNOCOBHOCTL NyTem
pacdeTa KOHCTPYKUMIA No AeOpMMPOBaHHOM CXEME.

{
ﬂ,OI'IyCKaeTCFl npon3BoaAnUTb pacyeTt KOHCprKLlMI7I no He,D,erOpMVIpOBaHHOVI CxXxeMe, yduTbiBasa npu rmbkocTun A = 14 BnusiHne
I

npornba anemeHTa Ha ero MPOYHOCTb MyTEM YMHOXEHWUS HauarbHOTO 3KCUEHTpUCHTETa g Ha KOIPEUUMEHT T, onpenensiemMbli
cornacHo 8.1.15.

8.1.3 [nsi »kene306eTOHHbIX 3MIEMEHTOB, Y KOTOPbIX NPEeAernbHOe ycurve Mo MPOYHOCTU OKa3biBAETCA MeHbLUE MNpeaernbHOro
ycunus no obpasoBaHmio TpewwmH (cm. 8.2.8-8.2.14), nnowaab cevyeHns NpoaonbHON pacTsiHYTON apMaTypbl A0MKHa ObITb yBennyeHa
no cpaBHeHUt0 ¢ Tpebyemol M3 pacyeta No MPOYHOCTU HEe MeHee 4yem Ha 15%, wnu onpegeneHa u3 pacyeta No MNPOYHOCTM Ha
OelncTBme nNpeaenbHoro yeunms no obpasoBaHuio TpeLLyH.

Pacuem no Nnpo4YHoCcMu HopmMmalibHbIX ceyeHuu ro npedeanblM yeunuam

8.1.4 I'Ipe,qeanble ycnnma B ce4eHnn, HopmMmanbHOM K I'IpO,D,OJ'IbHOVI OCu anemMeHTa, cnenyet onpegendaTtb ncxoga n3 cneayrowmx
npeanocbIIoK:

- CONpPOTMBIEHNE BETOHA PACTHKEHUIO NMPUHUMAIOT PaBHbIM HYIIHO;

- COMpoTUBIEHe BETOHa CxXaTWo NPEACTABNSETCS HANPSHKEHUSIMUA, PaBHBIMU Ay 1 paBHOMEPHO pacrpefeneHHbIMI Mo CxaTol
30He 6eToHa;

- pedpopmaumm (Hanmeeva) B apmartype onpenendtT B 3aBUCUMOCTU OT BbICOTbI CXXaTon 30Hbl 6ETOHA;

- pactarmearoLlime HanpsaxXeHma B apmMmatype npuHUMMaloT He bonee pac4eTHOro conpoTmneBneHna pacTAXeHuo R.S )

- CKMMaIOLLME HaNPsKeHNs B apMaType NpuHUMatoT He 6ornee pacieTHOro ConpoTUBNEHUs CxaTuio &, . .

8.1.5 PacyeT no npoyYHOCTN HOpMAarnbHbLIX CEYEHUI criefyeT NPOUM3BOAMTL B 3aBUCUMOCTU OT COOTHOLUEHUS MeXy 3HavYeHuewm

x
OTHOCUTENBHOW BbICOTbI CXXaToW 30HbI 6eToHa EJ:}'T onpegensieMbiM U3 COOTBETCTBYHOLLUX YCIOBUIA PaBHOBECUS!, U 3HAYEHUEM
0

FpaHI/I‘-IHOVI OTHOCUTESbHOW BbICOTbI CXaTOW 30HbI E_'R, npu KOTOPOM npepernbHoe COCToAHME 3neMeHTa HactynaeTt ogHOBpPpEeMEHHO C

AOCTWKEHWEM B PaCTsiHYTOM apMaType HanpshkeHUsl, PaBHOrO PacyeTHOMY COMPOTUBIEHUIO A .

8.1.6 3HaueHne éR onpegensioT no popmyne

Xp 0,8
E"Rzﬁz_z £ 8.1
0 1+5;ﬂf’ ()

Ep2

rae £ g - OTHOCUTENbHAsH AeOpMaLs PACTSHYTON apMaTypbl MPY HAMPSKEHNSIX, PABHbIX £, onpepensiemas no opmyrne

5

g =—: 8.2
s,al E.s (8.2)

Epn - OTHOCUTENbHas AedpopMaLvs CxxaToro GeToHa Npy HaNPsHKEHUsIX, PaBHBIX & , NPUHUMaeMasi B COOTBETCTBUM € 6.1.20 npm
HENpPOAOMKNTENBHOM AEMCTBAN HAarpy3Ku.

Ons Tspkenoro 6etoHa knaccoe B70-B100 n gnsa menkosepHuctoro 6etoHa B yucnutene dopmynel (8.1) Bmecto 0,8 cnepyet
npuHumats 0,7.

8.1.7 Tlpn pacyeTe BHELEHTPEHHO CXaTbIX XENe300ETOHHbIX 93MEMEHTOB B HavanbHOM 3KCLEHTPUCUTETE MPUIOXKEHUS
NPOAOIBLHOW CUMbI &y CMEAYET YYNTbIBATL CryYanHbI SKCUEHTPUCUTET &, , MPUHUMAEMbIV HE MeHee:
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- 1/600 4NVHBI 3aNEeMEHTa UNKU PacCTOSHUSA MEXAY €ro CeYeHUAMMN, 3aKpeneHHbIMU OT CMELLEHUS;
- 1/30 BbICOTbI CEYEeHUs;

-10 mm.

[ns anemeHTOB cTaTtMyecku HeonpeaennmMmbiX KOHCprKLl,I/IIZ 3Ha4YeHne SKCUEeHTpucnuTeTa I'IpO,ClOJ'IbHOI7I CUInbl OTHOCUTENbHO LUEeHTpa
TAXEeCTN NpUBEAEHHOro Ce4YeHnsa £ NPUHMMaloT paBHbIM 3HAa4YEeHUIO SKCLEHTPUCUTETA, NONYYEHHOro N3 CTatn4eckoro pacyeta, Ho He

MeHee &, .

N5 3NeMeHTOB CTaTUYeCcKN OnpeaenuMbIX KOHCTPYKLIMIA SKCLGHTPUCUTET £ MPUHUMAIOT PaBHbIM CyMME 3KCLIEHTPUCUTETOB 13
CTaTU4eCKOoro pacyeTa KOHCTPYKLUIA U CAy4anHoro.

Pacuem uszubaembix 35ieMeHmos
8.1.8 PacyeT no npoyYHOCTU ceveHnii n3rnbaeMbix 3rIEMEHTOB NPOM3BOAST U3 YCIOBUSA
MMy, (8:3)
rae Af - narnbaroLmin MOMEHT OT BHELUHEN Harpy3Ku;

M, - NpenenbHbIit M3rMGatoLLMin MOMEHT, KOTOPLIN MOXET 6biTb BOCMPUHAT CEYEHUEM SNEMEHTA.

x
8.1.9 BHauenne M, AnNa Msrmbaembix 3MEMEHTOB MPAMOYTONbHOTO CeveHMs (CM. prcyHok 8.1) npu E= ET = &p onpenensior

1]
no copmyne

Myg=Ry-b-x U —05x) + R, - A - (g — ), (8.4)

Npy 3TOM BbICOTY CXKaTol 30HbI X OnpenensioT no dopmyne

x= Rs'ﬂs_Rsc'ﬂ.; '

85
b (8.5)

A

. R, N

I o
2"
s

5 A B Y ¥
A/

b

= Ry A,

PucyHok 8.1 - Cxema ycunuii u antopa HanpsXXeHuii B Ce4eHnn, HopMarbHOM K MPOAOIbHOM OcK n3rmbaemoro xene3obeToHHOro
3rnemMeHTa, Npu ero pac4ete no NPo4YHOCTU

8.1.10 3HaueHune M, AN u3rMGaembix SNEMEHTOB, C MOMKOW B CXKAaToW 30He (TaBpOBble U [ABYTABPOBbLIE CEYEHWS), MpU

x
£ =—=E&p onpenensioT B 3aBUCKMOCTY OT NONOXEHUS TPAHNLIbI CKATO 30HbI:

Ll

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A860NF

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2) CtpaHuua 38
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

a) ecnv rpaHula NpoxoauT B norke (CM. pucyHok 8.2, a), T.e. cobniogaercs ycnosume
Ry A, =Ry b By +R,, - Al (8.6)
sHadeHve Af,; onpeaensitotr no 8.1.9 kak AN NPAMOYrOMNbHOTO CEYEHNS WNPUHOI E:'_:f-;

6) ecnu rpanHuua npoxogut B pebpe (cMm. pucyHok 8.2, 6), T.e. ycrnosue (8.6) He cobniogaeTcs, 3HadYeHne Mugf onpeaensoT no
dopmyne

Muy=Ry b x (B —05x) +RE,(E:'}- —E:-}-Ez_} e —0,5-}33}-}+R5,: Ay —ah,  (87)

Npn 3TOM BbICOTY CXaToW 30Hbl 6ETOHa X onpeaenstoT no dopmyne

Ry A =Ry A Ry(By —B) Rf

(8.8)
Ry b

X

y
\

S 7
L o e

< é <
AS AE‘
M—ﬁ: IE——
b b
=1 1

PucyHok 8.2 - onoxeHne rpaHnLibl CXXaTon 30Hbl B CE4EHUN U3rnbaemoro ene3obeToHHOro aneMeHTa
8.1.11 3HaueHune E:'}, BBOAMMOE B PacCyeT, NPMHMMAIOT U3 YCMOBWS, YTO LUMPUHA CBECA MOMKU B KaXayl CTOPOHY OT pebpa
JormkHa ObiTb He 6onee 1/6 nponeTta anemeHTa 1 He Gonee:

a) Npy HanMuUK nonepeYHbIx peéep unu npu Ez}a =014 - 1/2* paccTosiHWs B CBETY MEX/y NPoaonbHbIMU pebpamu;

6) NpU OTCYTCTBUM MOMEpeyHbIX pebep (UMK NpU PacCTOSHUAX MEXAY HUMU BOMbLUMX, YEM PACCTOSHUS MEXAY MPOAOCNbHLIMM
pebpamu) u Ez_}- <01k - 6?2_}-*;

* YkasaHHble ¢hopmynbi pusodsmes aHanoau4Ho ¢popmynam e CI1 63.13330.2012. [Mucbmom MuHcTtpos ot 21.01.2019 N 1863-
Or/08 omHocumenbHO omobpaxeHus opmyn e CIT 63.13330.2012 pasbsicHsemcs cnedyrowee: 8 rnodnyHkmax a) u 6) nyHkma
8.1.11 ykasaH 3Hak mupe. - [TpumeyaHue uzzomosumerisi 6a3bl OaHHbIX.

B) MPW KOHCOMbHbIX CBECAX MOMKM:
npm k}- =018 - 6?2}-;
npn 0,054 5.32} <01k - 3.32} :

npw }’2}- < 0,054 cBecbl He yunTbIBaIOT.
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8.1.12 Mpw pacyeTe NO NPOYHOCTU U3rMGaEMbIX AMEMEHTOB PEKOMEHAYETCs cobrioaaTh ycrnosne x =&Ep - A .

B cnyyae, korga no KOHCTPYKTVMBHBIM COOBPaXEHUsIM UMK U3 pacyeTa Mo MpeaernbHbIM COCTOSHUSIM BTOPOW Fpynmbl Mrowasb
pacTsHyTON apmaTypbl npuHaTa Gonbliei, Yem 310 TpebyeTca Ans cobniofeHns ycnosus x = &p - Ay, AOMYCKaeTCs NpeaerbHbIN

uarnbatowmii MomeHt A, onpedensate no dopmynam (8.4) unm (8.7), MOACTaBMsAA B HUX 3HAYEHUS BbLICOTbI CXATON 30HbI

r= E_,R .EED .
8.1.13 MNpu cuMMeTPUYHOM apMnpoBaHu, koraa R, - A= K, - A, sHauenne M ; onpeaensioT no coopmyne
My=R, Al —-al. (8.9)

Ecnu BbluncneHHas 6e3 ydeta cxaTton apmaTtypbl (As' =0) BblcoTa CXaToMN 30Hbl x < 2a', B opmyny (8.9) noacTaBnsioT BMECTO

, x
a' 3HayeHne —.

Pacuem eHeUueHMpPEeHHO cxambiX 3/1eMEeHMOo8

8.1.14 Pac4yeT N0 NPOYHOCTM NPAMOYTOSIbHbIX CEYEHUN BHELEHTPEHHO CXaTbIX 3NIeMEHTOB NPOU3BOAAT U3 YCNOBUS
NoezRy b x(ly—050+R, Akh—a, (8.10)

roe A - npogonbHas cuna oT BHELUHEN Harpyskuy;

2 - pacCTOsiHWE OT TOYKU MPUNOXEHUsI NPOJONbHONM cunbl f7 [0 LEeHTpa TSXKECTU CeYeHUsl pacTsHYTON UMM HaMMeHee CxaTon
(NP1 NONHOCTLIO CXXaTOM CEYEHMM AreMeHTa) apMaTypbl, paBHOE

e:en'ﬂ+k—0;a ; (8.11)

3gecb Tl - KO3(PMULMEHT, YyUUTbLIBAIOLLMIA BNUSIHWE NPOAONbLHOMO M3rmba (npornba) anemMeHTa Ha ero HecyLlyl CrnocobHOCTb U
onpegensemsbin cornacHo 8.1.15;

25 -nog8.1.7.

BbICOTy CXKaTon 30HbI X onpenenaroT:

x
a)npu &= P = &p (oM. pucyHok 8.3) no dhopmyne
il

__N+R 4R, A

; 8.12
2D (8.12)
6) npw ﬁ,:f} Er no cdopmyne
1]
N+Rs-ﬂs-%—ﬂx-ﬂg
— &g

x= : (8.13)

RE,-E:+—ERS'AS

fl-Eg)
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e R Ay
. — Ry Ay Afjj =
© - <]

3 ha B R Y7,

______ A/

h

'

A,
hy
h

PucyHok 8.3 - Cxema ycmnuii n antopa HanpsikeHUn B CE4EHUU, HOPManbHOM K NPOAOIbHOM OCKM BHELIEHTPEHHO CXaToro
ene3obeTOHHOro anemMeHTa, NP1 pacyeTe ero No NPoOYHOCTU
8.1.15 3HaueHune koadbcuumeHTa Tl npu pacyeTe KOHCTPYKUMIA NO HeaedOpMMPOBaHHOM CxeMe onpeaensitoT no dpopmyne

1
= A (8.14)
NC?‘
roe A - npogonbHas cuna oT BHELUHEW Harpysku;
M, - ycnoBHas kpuTUdeckasi cuna, onpeaensiemas no opmyne
. D
NG?‘ = —2 , (815)

30ecb [} - eCTKOCTb ene3oBbeTOHHOro anemMeHTa B npeaernbHON No NPoYHOCTY CTaauu;
iy - pacueTHas anuHa anemeHTa, onpepdensiemMas cornacHo 8.1.17.
[onyckaeTcs 3HadeHne [} onpendensTb No dopmyne
D=k Bl v+ E 1,
rae &, &, - mogynm ynpyroctu 6eToHa u apMaTtypbl COOTBETCTBEHHO;

I, I, - MOMeHTbI nHepuumn nrnowageit ceveHus GeToHa U BCeil NPOAONBHON apMaTypbl COOTBETCTBEHHO OTHOCMTENBHO OCH,
NPOXOASLLEN Yepes LIEHTP THKECTN NONepevyHOro CeYeHUs! ANeMeHTa;

0,15
h=
Py (0.3+8,)

M
i - KOAPDULIMEHT, yUNTLIBAIOLLMIA BMSIHUE ANUTENbHOCTU AENCTBUS Harpyskn fy = 1+ i, HO He Gonee 2;
1

specb M, M;{ - MOMEHTbI OTHOCUTENbBHO LiEHTpa Haubonee PacTSIHYTOrO UM HaMMeHee CXaToro (MpU LIEMMKOM CXaTOM CedeHum)
CTEPXKHS COOTBETCTBEHHO OT AEWCTBUS MOJTHOM HArpy3ku U OT AeCTBUSA NMOCTOSAHHBIX U ANUTENbHbIX Harpysok;
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. =]
53 - OTHOCUTENbHOE 3Ha4YeHWe 3KCLeHTpUcuTeTa NPOoLOrbHON CUrbl i1l , IpuHuMaemoe He meHee 0,15 u He Bornee 1,5.
i

[lonyckaeTca yMeHbluaTh 3HavyeHue koadpcpuumeHta Tl ¢ yyeTom pacnpefeneHuss n3rmbatolmx MOMEHTOB MO AJIMHE 3TIeMEeHTa,
XapakTepa ero AedOpMUPOBaHMS U BIMSHAS NPOrMboB Ha 3Ha4yeHue U3rnbaroLlero MOMeHTa B pacyeTHOM CEYEHWMM MyTem pacyeta
KOHCTPYKLIUM KaK yrpyron CUCTEMbI.

8.1.16 PacuyeT Mo MPOYHOCTU NPSMOYTFOMbHbIX CEYEHWUN BHELEHTPEHHO CXaTblX 3NIEMEHTOB C apMaTypou, pacrnonoXeHHOW Yy
y i {
NPOTUBOMOMOXHbBIX B MIIOCKOCTU U3rMba CTOPOH CEYEHMs!, MPU SKCLEHTPUCUTETE MPOAONBHON CUMbl g = — W MBKOCTU 0 =20

Oonyckaetca npom3soanTb U3 yCNoBUA
NN, (8.16)
rae Nﬂff - npeaenbHoe 3Ha4YeHne rlpO,ElOﬂbHOlh CUnbl, KOTOPYKO MOXET BOCMPUHATL 3NeMeHT, onpeaendaemMmoe no d)OpMyﬂe
Nyg = (B A+R,, A.s,fof:' g (8.17)
3gecb 4 - nnowanb 6ETOHHOMO CeYeHUS;

A, 4.+ - NNowaab BCet NPOAONLHOM apMaTypbl B CEHEHUM ANIEMEHTE;

i - koadhOMLMEHT, MPUHMMaEMBbI NPU ANUTENbHOM AEACTBUM Harpy3ku no 1abnuvue 8.1 B 3aBUCMMOCTM OT TMOKOCTU 3MEMEHTa;

. !
npu KpaTKOBPEMEHHOM OeNCTBUM Harpysku 3HadeHus ' onpepgensitoT no nuHerHomy 3akoHy, NpuHumas P =0,9 npu B_10une@

=0,85 npu jﬂ =20.
i

Tabnuua 8.1
Knacc 6eTtoHa P npu -'*'1IZI !} , paBHOM
6 10 15 20
B20-B55 0,92 0,9 0,83 0,7
B60 0,91 0,89 0,80 0,65
B80 0,90 0,88 0,79 0,64

8.1.17 Pac4eTHyt0 ANUHY /j BHELEHTPEHHO CXaToro dNeMeHTa OnpeaensioT Kak Ans 9MEeMEHTOB PaMHON KOHCTPYKLMM C y4eTOM

ee 0edopMUPOBAHHOIO COCTOSIHUA MNPU Haubornee HeBLIOAHOM ANA [AaHHOMO 3fieMeHTa PacroNoXeHWU Harpysku, NpuHUMasl BO
BHUMaHWe Heynpyrve gecdopMaumm MaTepraros U Hanuymne TpeLyH.

[onyckaeTcst pacHeTHyI ANINHY fj 3NIEMEHTOB MOCTOSIHHOTO MOMEPEYHOro CeYeHst Mo ANMHE [ NpW AeNCTBUW NPOAOIBLHON CHSlbl
NPVHMMAaTb PaBHOMN:

a) ANS 3NeMEHTOB C LWapHUPHbLIM onvpaHuem Ha AByX koHuax - 1,0 7;

6) ANsi ANEeMEHTOB C >XECTKOW 3a4enKoW (MCKIoYatoLwer NOBOPOT ONOPHONO CeYEHUS) Ha OQHOM KOHLE U HE3aKpenneHHbIM OpyrM
KOHLIOM (KOHcormb) - 2,0/ ;

B) A4Sl SMEMEHTOB C LUAPHUPHBLIM HECMELLL@EMbIM ONVpPaHNeM Ha OOHOM KOHLE, a Ha ApYroM KOHLE:
- ¢ XecTkol (6e3 noBopoTa) 3agenkow - 0,7 ;

- C mogaTnvBov (aonyckaroLlen orpaHMYeHHbIN MOBOPOT) 3agenkom - 0,97 ;
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r) 4Ns SNeMEHTOB C NoAaTNIMBbLIM LIAPHUPHBLIM ONUPaHMEM (4OMYCKaLWMM OrpaHUYeHHOE CMELLEHNE OMOpbl) Ha OAHOM KOHLE, a
Ha JpYyrom KoHLe:

- ¢ XecTkol (6e3 noBopoTa) 3agenkou - 1,57 ;

- Cc mogaTtnuBeou (C orpaHM4eHHbIM MOBOPOTOM) 3agenkon - 2,07 ;

[) ONs 3NeMeHTOB C HecMeLLaeMbliMu 3agenkamMmu Ha ABYX KOHLaXx:

- XecTtkumm (6e3 nosopota) - 0,5};

- NoAaTnMBbIMK (C OrpaHnyeHHbIM nosopoTtom) - 0,8/ ;

€) ANSA ANEeMEeHTOB C OrpaHNYeHHO CMeLLaeMbiMy 3afenkaMm Ha ABYX KOHLaXx:
- xecTkumm (6e3 nosopora) - 0,8 };

- noAaTnNMBbIMK (C OrpaHUYeHHbIM MOBOPOTOM) - 1,2 .

Pacuem yeHmpanbHO-pacmsHymbIx 3/1€MEeHIMOo8

8.1.18 Pac4eT no NpOYHOCTM CEYEHUIN LEHTPANbHO-PACTSAHYTbIX ANIEMEHTOB CrielyeT NPON3BOANTbL N3 YCIOBMS
N=Ng, (8.18)
roe A - npodonbHas pactsrMBatoLlas cuna oT BHELLHUX Harpy3ok;

N,

uif " npegenbHoe 3Ha4vyeHne I'IpO,EI,OJ'IbHOVI CUInbl, KOTOPOE MOXET ObITb BOCMNPUHATO 3NTIEMEHTOM, onpenenﬂemoﬁ no (bopmyne

Ny =R;- -’qs,fof’ (8.19)
roe "q:s,fof - NNowaab cedeHns Bcel NPoAoribHON apMaTypsbl.

Pacuem B8HEUEeHMPEHHO paCmsAHymbIX 351IeMeHImMo8

8.1.19 PacuyeT no NpPOYHOCTU MPAMOYTOMbHbIX CEYEHUN BHELIEHTPEHHO PAaCTSHYTbIX 3MEMEHTOB Cneayer npou3BoauTb B
3aBUCKMMOCTM OT MOMOXEHUS NpoaonbHOM cunbl M

a) ecnu npogornbHas cuna M npunoxeHa Mexay paBHOAEWCTBYHOLMMU ycunuid B apmatype 5 un &' (cMm. pucyHok 8.4, a) - us
ycnosum

Noe=Muy; (8.20)
Noa'=My, (8.21)
roe A .e n A" - younusa ot BHeLHUX Harpy3ok;

My v My - npeaenbHble younus, KOTopble MOXET BOCTIPUHSTL CEYEHME.
Yennmna M v My onpepensior no dopmynam
My =Ry Alhg —a'); (8.22)

My =R, - A;(hg—a'); (8.23)
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6) ecnu nNpogonbHas cuna ' npunoxeHa 3a NnpegenaMm paccTosiHUS MeXay PaBHOAENCTBYHOLLMMU YCUNWIA B apMaTtype 5 u 57

(cM. pucyHok 8.4, 6) - n3 ycrnosus (8.20), onpenenss npeaenbHbii MoMeHT Af,; no dopmyne

My =Ry b x (- 050 +R,, A (g —a’) (8.24)

Npv 3TOM BbICOTY CXXaToW 30HbI X onpegenstoT no opmyne

r= R.S'A.S_R.sc'ﬂ.;_w

8.25
23 (8.25)

Ecnu nonyyeHHoe u3 pacdyeta no copmyne (8.25) aHauyeHne x = Ep - Ay, B chopmyny (8.24) nopcTasnsioT x = Ep-f,10e Ep
onpepgenatT cornacHo 8.1.6.

Ag
-RA. | LSS
. Ay
@
LR B
=1
= i I ¥ 4
Ay
b
a
A
E Ry L T,
e R_A; 4
="
] o
o o €
b
- H_A
5 — > s 11!';
@
N
-l AE
h

a - Mexzay paBHOOENCTBYIOWMMM yCUnNuii B apmatype 5 1 5 ; 6 - 3a npedenamu paccTosiHUA Mexay paBHOAENCTBYOLMMM YCUNUIA B
apmatype 5 n 5

PucyHok 8.4 - CxeMa ycunuii 1 anopa HanpspkeHUin B ce4eHnn, HopMarnbHOM K NPOAONbHON OCU BHELIEHTPEHHO pacTAHYTOro
Xene3o00eTOHHOIo areMeHTa, NpY pacyeTe ero No NPOYHOCTU MPY NPUINIOKEHUN NPOAONbHON cunbl AF

Pacuem no npoYyHocmu HopMmaribHbIX Ce4eHUll Ha OCHOo8e HerluHelHoU deghopmauUuoHHOLU modenu
8.1.20 lNpwn pacyeTe N0 NPOYHOCTU yCUNUa 1 aecdopmMauun B Ce4eHUN, HOpMaribHOM K NPOAOSIbHON OCK 3neMeHTa, onpeaenstoT
Ha OCHOBE HENWHENHOW 0eOPMaLMOHHOM MOAENM, UCMONb3YIOLLENA YPaBHEHNS PABHOBECUS BHELLUHUX CUM U BHYTPEHHUX YCUMWA B

CevyeHun anemMmeHTa, a Takxke crnegyrLwmx NOSTOXXEHWI:

- pacnpegeneHne oTHocUTENbHbIX Aedopmauunn 6eToHa 1 apMaTypbl MO BbICOTE CEYEHWS dNeMeHTa NPUHUMAlOT Mo NIMHEWHOMY
3aKOHY (rMnoTesa NnoCcKNX ceveHni);
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- CBSI3b MEXAy OCEBbIMU HaNpPsHKEHUAMWN U OTHOCUTENBHBIMKU AedopMaumamMm 6eToHa U apMaTypbl NPUHUMAIT B BUAE Anarpamm
cocTosiHuA (aedopmMmpoBaHms) 6eToHa 1 apmartypsl;

- conportusneHune H6eToHa paCTﬂHyTOVI 30Hbl [ONYCKAETCsA HEe Y4uTbiBATb, MPUHUMasa NpUu Iy, =0 HanpsbkeHuns Gy =0. B

oTAENbHbIX cryyasx (HanpumMep, nsrnbaemble U BHELLEHTPEHHO CXKaTble BETOHHbIE KOHCTPYKLMM, B KOTOPbLIX HE OOMYCKatT TPELUMHbI)
pacyeT Nno NPOYHOCTM NMPOU3BOAAT C y4EeTOM paboTbl pacTAHYTOro GeToHa.

8.1.21 TlMepexoq oT antopbl HanNpskeHn B 6eToHe Kk 0606LLEeHHBIM BHYTPEHHUM YCUMMAM OMpeaensoT C NOMOLBI0 Npoueaypbl
YNCMEHHOIO WMHTErpupoOBaHMSA HaMpPsHXKEHUA NO HOpManbHOMY ceyveHuto. [ns 3Toro HopmanbHOe CeYeHve YCNOBHO pas3fenstoT Ha
Manble y4acTKu: MpU KOCOM BHELEHTPEHHOM CXaTuM (pPacTsKeHUM) M KOCOM M3rube - Mo BbICOTE U LUMPUHE CEeYEHUs; Mpu
BHELEHTPEHHOM CXaTuu (pacTsbkeHWM) u n3rmbe B MIIOCKOCTM OCU CUMMETPUM MOMEPEYHOro CeYEHUS aNeMEeHTa - TOMbKO MO BbICOTE
ceueHusi. HanpskeHns B npegenax mMarnbiX y4acTKOB MPUHUMAKOT paBHOMEPHO pacrpeaeneHHbiMu (yCpeaHeHHbIMN).

8.1.22 lNpwn pac4yeTe 3eMEHTOB C UCNONb3oBaHNEM AeopMaLNoOHHON MOLENM NPUHUMALOT:

- 3HaYEHUsT CXMMatOLLEN NPOJOMBLHON CUIbl, @ TaKKe CXUMAOLLMX HanpsXXeHun n gedopmaLnin ykopoyeHus 6eToHa u apmarypbl
CO 3HaKOM "MUHyC";

- 3HaYeHMsa pacTArMBaloLEen MPOJONBHON CUMbl, @ TakKe PacTAMMBAKOLLMX HanpskeHun n gedopmMaumn yonmHeHuss GeToHa u
apmartypbl CO 3HaKom "nntoc”.

3HaKkn KoopaMHaT LEHTPOB TSKECTW apMaTypHbIX CTEPXHEN U BblOENEHHbIX Yy4acTKOB OETOHa, a TakkKe TOYKU MPUNOXEHWUS
NPOJONbLHON CUIbl MPUHMMAIOT B COOTBETCTBUM C Ha3Ha4YeHHON cuctemon koopamHat XOY. B obwem crniyyae Havano KoopamHaT aTomn
cuctemsbl (Tovka 0 Ha pucyHke 8.5) pacnonaratoT B MPOU3BOSILHOM MECTE B NMpeaenax NonepevyHoro Ce4eHms anemMeHnTa.

PucyHok 8.5 - PacyeTHas cxema HOpMarnbHOro ceveHust xene3obeToHHOro anemMeHTa
8.1.23 Npwn pacyeTe HOpMarbHbIX CEY4EHMIN MO MPOYHOCTM B 06LLEM cnyvae (CM. PUCYHOK 8.5) ucnonbayioT:

ypaBHEHWS1 pABHOBECUS BHELLIHUX CUM U BHYTPEHHUX YCUMUIA B HOPMAribHOM CEYEHUM SMeMeHTa:

M,= ZGEJJ' Ay Zpy +Zgg' : A.:_:j : Z.S),;?' : (8.26)
; j
My = ZGEH' - Ay 'ZEJ_}IJ' +ZG.§;" : A.:y' : Zsyj : (8.27)
; j
N=20p Ay t20g5 4y, (8.28)
! i
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- YypaBHeHus, onpedensiolue pacnpegeneHume aedopmMauuii Mo CeYeHmo arieMeHTa:

1 1

Ep =Ep +_'ZEJJ.‘!' +_'ZEJ_}I!'; (8.29)
.rx l?:y
1 1

Cy =g b Loy 4 Ty (8.30)
.rx l?:y

- 3aBUCUMOCTHU, CBA3biBaOLLMNE HaNpAXXeHNA 1 OTHOCUTErlbHbIE ,U,e(*)OpMaLlVlVI GeToHa n apmartypbl:
Ty = EEJ g Epps (8.31)

Gy = Ey v,

S By (8.32)

B ypaBHeHusx (8.26)-(8.32):
M, M}, - unsrnbatome MOMEHTbl OT BHELUHEN Harpy3ku OTHOCWUTENbHO BbIOpPAHHBIX W pacnonaraeMbix B Mpeaenax

NoMepeYHOro CevYeHns anemMeHTa KooOpauHaTHbIX OCel (COOTBETCTBEHHO AencTByowux B nnockoctax XOZ n YOZ vnnn napannensHo
1Mm), onpegensieMble No opMynam:

M,=M +N e, (8.33)
M, =M, +N e, (8.34)
3aecb de , M},d - M3FVI63}OLLWI6 MOMEHTbI B COOTBETCTBYHOLLUX MIOCKOCTAX OT BHELUHeNn Harpys3ku, onpeagensaemMbie N3 Ctatu4eckoro

pacyeTa KOHCTPYKLUMK;

A - npodonbHas cuna oT BHELLHEN Harpysku;

Fy, é‘}' - PaCCTOAHUA OT TOYKU NPUNOXKEHUA I'IpOJJ,OJ'IbHOI?I cvnbl A A0 COOTBETCTBYHOLLNX Bbl6paHHbIX ocen;

iy Zpai s Z.E:y:', Oy, - Mowajb, KOOpAMHAThI LieHTpa TSXECTU i-ro yyacTka 6eToHa M HanpskeHue Ha ypoBHE ero LieHTpa

TAKECTH;

Ay, 2oy, Z

: - NNowaab, KOOpAUHATLI LLEHTPA TSXKECTM j-ro CTEPXKHS apMaTypbl U HANPSKEHUE B HEM;

sy Lo Oy

Ep - OTHOCMTeNbHasA AeopMaums BOMOKHA, PACMONOXEHHOIO Ha nepeceyeHnn BbiGpaHHbIx ocen (B Touke 0);

1

1
—, — - KPVBM3HA NPOJOMNLHO OCU B PAaCCMaTPUBAEMOM MOMEPEYHOM CEYEHNMN ANIEMEHTA B MITOCKOCTSX AECTBIS N3rnbatoLmx
Py -?:}.
momenToB M, u M ;

Ky - HauanbHbIi MOZYMb YNpyrocTy GeToHa;
Eqr' - MOAYJb YNPYrOCTU j-TO CTEPXKHS apMaTypbl;

Wy - KOA(POULIMEHT ynpyroctu GeToHa i-ro y4acTka,

Vg - KO3 PULIMEHT YNPYroCcTH j-ro CTEPXKHA apmatypbl.
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KoadpdpnumeHTbl 17y, 1 " 5 MPUHMMAIOT MO COOTBETCTBYIOLLMM AMarpaMmMam COCTORHNA 6eToHa u apmatypbl (cMm. 6.1.19, 6.2.13).

3HaueHUst KOAPULIMEHTOB 1y, W V5 ONPeAenawT no dopmynam (8.35) n (8.36) kak COOTHOLUEHME 3HAYEHWUA HAMPSHXKEHWUN U
aedopMaunii ansi paccMaTpuBaeMblX TOMEK COOTBETCTBYIOLLMX AMarpamm COCTOsIHUS GeToHa M apMaTyphbl, MPUHSATBHIX B pacyeTe,
AEereHHoe Ha Moayrib ynpyroctu 6eToHa Xy 1 apmatypbl &, (Npy ABYXNIMHENHOW AnarpaMmme COCTOsIHUS GETOHa - Ha NpUBEAEeHHbIN

moAaynb Aedopmaumm cxaToro 6eToHa E&,red )- Mpn 3TOM MCNONb3YOT 3aBUCUMOCTU "HanpsixeHue - aedopmaunsa” (6.5)-(6.9), (6.14)
n (6.15) Ha paccmaTprBaeMbIX y4acTkax guarpamm.

__ Swm
Vg = o (8.35)
By gy
v (8.36)
Ej. . E-?,i"

Mpwn cTaTU4ECKOM pacyeTe KOHCTPYKLMM MO HeAeOpMUPOBaHHOM cxeme 3Havenus M, i’lri"hJJ onpeaensioT ¢ y4eToM BrUSHUSA
nporn6os cornacHo 8.1.2.

8.1.24 PacueT HopMaribHbIX CEYEHUIA Kene306ETOHHbLIX 3MEMEHTOB MO MNPOYHOCTU NPOU3BOAST U3 YCIOBMIA:
5, e | = Bt (8.37)
|E.s,max‘ = Bs it (8.38)

r0€ ESpmay - OTHOCUTENbHas Aedopmaums Hanboriee CKaToro BONOkHa GeToHa B HOPMAamnbHOM CEeYEHWUW 3rieMeHTa OT AencTBuA
BHELLUHEeW Harpysku;

Esmax - OTHOCUTENbHas nedopmaumus Hambonee pacTAHYTOrO CTEPXHS apmaTtypbl B HOPManbHOM CEYEHWM 3fIeMeHTa OT
OEVNCTBUS BHELLUHEN Harpysku;

Ep i - NPEOENbHOE 3HaYeHNe OTHOCUTENLHO Aedopmauumn 6eToHa npu cxaTtum, npuHuMaemoe cornacHo 8.1.30;

E.S,Hff - npeaenbHoe 3Ha4YeHne OTHOCUTENbHOWN ,qecpopmauvwl yannHeHua apMmatypbl, npuHMMaemMmoe corfnacHo 8.1.30.

8.1.25 [Insa xene3006eTOHHbIX 3NIEMEHTOB, Ha KOTOPbIE AEUCTBYIOT n3rmbarLme MOMEHTbI ABYX HanpaBleHUn 1 NpogonibHasa cuna
(cM. pucyHok 8.5), pedopmaumnu 6eToHa p yya M @PMATYPLI 25 140w B HOPMANbHOM CEYEHUM MPOU3BOSIBHON (DOPMbI ONPEaEnsIoT 13
peLeHunsa cuctembl ypasHeHu (8.39)-(8.41) ¢ ucnonososaHnem ypasHeHui (8.29) n (8.30)

1 1

M,=0y —+Dp —+D13-gg; (8.39)
7y y
1 1

My =Dy —+Lp —+1Dy-8p; (8.40)
E 7y
1 1

N=Lyz —+lp —+ih 5. (8.41)
ry 7

YKeCTKOCTHbIE XapaKTepUCTUKN D{i" (i, /=1, 2, 3) B cucteme ypaBHeHun (8.39)-(8.41) onpeaenstoT no bopmynam
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I —Z-’qbz Zii - By vy +Zﬂ 32 By g (8.42)

Lhy =§J‘15u- -Z.zfyz- By gy +Zﬂ ny Byovg. (8.43)

Dy =§ﬂm Ly Ly By vy +§ﬂg Ly Ly By, (8.44)
Dy Z%‘,ﬂbi Zai B vy +§‘ﬂg Loy Byovy, (8.45)

Dos :%:Ab!. Ty By vy +§‘A§j Ly By vy, (8.46)
Dias :%:Ab!. By vy +§ﬂg By vy (8.47)

O603HayeHuns B opmynax - cm. 8.1.23.

8.1.26 [ns xene3o0b6eTOHHbIX 3EeMEHTOB, Ha KOTOpble AENCTBYIOT TOMbKO M3rnbaroLme MOMEHTBI ABYX HanpaBneHun Mx 7] M},
(kocol n3rnG), B ypaBHeHun (8.41) npuHumatotr A7 =0.

8.1.27 [Ona BHEUEHTPEHHO CXaTblX B MNMIOCKOCTU CUMMETPUN TMOMEPEYHOrO CEYEHUST KENe300ETOHHbIX 3MEMEHTOB WU
pacronoxeHun ocn X B 3TOW NIIOCKOCTY B ypaBHeHusax (8.39)-(8.41) npuHumarot flrff}I =0 n Ly =199 =17k =0.B atom cnyyae
ypaBHEHMs PABHOBECUS UMEIOT BUA;

1
szDll'r_"i'DlE'EDi (8.48)
b1
1
N=D —+Ds- 5. (8.49)
Fy

8.1.28 [Ins narnbaemblx B MNAOCKOCTM CUMMETPUM MOMEPEYHOr0 CeYEHUs Kene3obeToHHbIX 3NEMEHTOB M pacronoxeHns ocu X B
3TON NNOCKOCTU B ypasHeHusx (8.39)-(8.41) npuHumariotr A =0, M"JJ =0 un iy =099=7=0. B atom crnyyae ypaBHeHusl
paBHOBECHS UMEIOT BUA:

1
Mx=911'r—+-'5'13-ﬁn: (8.50)
x
1
U=D13-r—+D33-E|:|, (8.51)
X

8.1.29 PacyeT nNo NPOYHOCTM HOPMAsbHbIX CEYEHWA BHELEHTPEHHO CXaTblX OETOHHbIX 3NEMEHTOB MNpU PacrofioXeHnn
NPOAOIIbHOM CXUMAIOLLIEN CUMbl B Mpegenax nornepeyHoro cedeHns anemeHTa npomssoasT u3 ycnosus (8.37) cornacHo 8.1.24-8.1.28,

npuHumas B opmynax (8.42)-(8.47) onsa onpegeneHus D{i" nnowaab apmatypsl A:;i" =0.

[Ons narnbaembix u BHELUEHTPEHHO CXKaTbIX OETOHHbIX 3NIEMEHTOB, B KOTOPbIX HE O0NyCKakTCA TpeLlluHbl, pacyeT npon3BogAaT C
y4yeTomMm pa6OTbI pacTaHyTOro OeToHa B nonepe4yHoM ce4vyeHun anemMeHTa n3 ycrnosusa

St tmax = Eat ult - (8.52)

rA€ Eps yqe - OTHOCHTENBHAA Aedopmaunsa Hambonee pacTAHYTOrO BOSIOKHa 6ETOHa B HOPMarnbHOM CEYEeHUN 3rieMeHTa OT AeNCTBUS
BHELLUHEeW Harpysku, onpegensiemas cornacHo 8.1.25-8.1.28;
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Eps i - MPEOENbHOE 3HaYeHMe OTHoCUTEeNbHOW AedopmMaLm 6eToHa Npu pacTsxXeHuu, NpuHuMaemoe cornacHo 8.1.30.

8.1.30 [peaernbHble 3HaYeHWsi OTHOCUTESNbHbIX Aedopmaunin 6eToHa Zj ;s (Zps i ) NPUHUMAIOT MPU [ABY3HAYHOW anope
necdopmMaumn (cxxatue U pacTshkeHUe) B NONEPEYHOM cedveHnn GeToHa anemeHTa (U3rnb, BHELLEHTPEHHOE CXaTue Uin pacTsKeHue C
GOrbLIMMUW SKCLEHTPUCUTETaMM) PaBHBIMU Egq (Eps7 )-

Mpn BHELEHTPEHHOM CXaTuM WU PacTSHXKEHUM SMEeMEeHTOB U pacnpedeneHn B MOMEPEeYHOM cedeHun GeToHa anemeHTa
AedopMaLnii TONbKO OAHOIO 3Haka NpeAenbHble 3HaYeHUs! OTHOCUTENbHBLIX Aedopmaunii 6eToHa Ep . (g 4 ) ONPEAEnsoT B
3aBMCUMOCTU OT COOTHOWEHMA Aedopmaumii 6eToHa Ha MPOTUBOMOMOXHBIX FPAHAX CEYEHUs 3neMeHTa £ U £ (|Ez|2|51|) no

dopmynam:

8
Epul = Ep2 ~ (Ep2 — S0 o (8.53)
2

£
Eptuli = Ep2 ~ (Epe2 ~ Epen) o (8.54)
2

rae Sxn. Spin . Spo W Sy - AeOpMaUVOHHBIE NapamMeTpbl pacHeTHbIX Anarpamm coctosHua 6etoHa (cm. 6.1.14, 6.1.20, 6.1.22).
lMNpenenbHble 3Ha4YeHWss OTHOCUTENbHON AedopmMaLmi apmaTtypbl £, 5, NPUHUMAKOT PaBHLIMMU:

0,025 - onsa apmatypbl ¢ PrU3MYECcKMM NpeaernoMm TeKy4ecTH;

0,015 - gnsa apmatypbl € YCAOBHLIM NPeaernoM TeKy4ecTy.

PacueT no Nnpo4YHOCTH Xene306eTOHHbIX 3/IeMEeHTOB NPU A4eACTBMU NOoNepeyHbIX CUJ
Obuwue rnonoxeHus

8.1.31 Pacuetr no npo4HOCTM Xene306EeTOHHbIX 3IEMEHTOB NP AENCTBUM MOMEPEYHbIX CUIT MPOU3BOOAT HAa OCHOBE MOAENMU
HaKJTOHHbIX CEYEHUNA.

I'Ip|/| pacyeTe no moaenn HaknoHHbIX CceyeHuIn JoMKHbI ObITb obecneyeHbl MNPOYHOCTb 3ANeMeHTa Nno noroce Mexay HaknoHHbIMU
Ce4YeHnAMN U HaKIMOHHOMY CeYeHUo Ha nencreme nonepeYHbIX Cum, a Takke MPO4YHOCTb MO HAaKIIOHHOMY CeYeHUo Ha nencrene
MOMEHTa.

MpPOYHOCTb MO HaKMOHHOW MOMOCE XapakTepu3yeTcsl MakCMMarbHbIM 3HaYeHWeM MOMEPEYHON CUIbl, KOTOPOE MOXEeT ObiTb
BOCHMPUWHATO HAKIOHHOW MOMOCON, HAXOASLLERCs Noa BO3AENCTBUEM CUMAIOLLMX YCUIMIA BAOMb MOMOCh U PaCTSArMBatoLLMX YCUIWIA OT
ronepeyHol apmaTtypebl, NepecekatlLeil HakMoHHy nonocy. MNpu 3ToM NpoYHOCTb BGETOHa OnpefensitoT Mo COMpPOTUBIEHMI0 GETOHA
OCEBOMY CXaTUIO C Y4ETOM BIIUSIHUSI CITOXXHOTO HAMNPSHKEHHOrO COCTOSIHUSI B HAKIOHHOW Mosioce.

PacyeT No HakMOHHOMY CEYEHWUID Ha OEUCTBME MONepedHbIX CUN MPOM3BOAST HAa OCHOBE YpPaBHEHWUS PABHOBECUSI BHELUHUX U
BHYTPEHHUX MOMEPEYHbIX CUI, OEWCTBYIOLWMX B HAKIOHHOM CEYEHWU C AMWHOW MpoekumMn (' Ha MpoaoribHY OCb 3MeMEeHTa.
BHyTpeHHWe nonepeyHble CUMbl BKIHOYaKOT NOMEPEYHYH CUIy, BOCIPUHUMAEMYHO GETOHOM B HAKMOHHOM CEYEHUU, U NMOMEPEYHYIO CUy,
BOCMPVHUMAEMYL0 Nnepecekarolleli HakIMoHHOe cevYeHue MonepevyHon apmaTtypoil. MNpu 3ToOM nonepeyHble cunbl, BOCMPUHUMAaEMbIE
GETOHOM U NorepeyHo apMaTypoK, onpeaensitoT Mo CONpPOTUBMEHNSIM GETOHA M MONEPEYHOR apMaTypbl PACTSKEHUIO C YYETOM AMUHbI
NpoeKUMn ' HaKIIOHHOIO CevyeHus.

PacuyeT no HakNoHHOMY CeyeHuo Ha AelCTBMEe MOMEHTa NPOM3BOAST Ha OCHOBE YpaBHEHWS PaBHOBECUS MOMEHTOB OT BHELLUHUX U
BHYTPEHHUX CWr, OENCTBYKOLUMX B HAKMOHHOM CEYeHUWM C ANWHOW NpOoeKuMM (7 Ha NpomosfibHyl OCb anemeHTa. MomeHTbl OT
BHYTPEHHUX CWIT BKIOYAOT MOMEHT, BOCMPUHMMAEMbIN NEpeCceKatoLlell HaKNOHHOE CeYeHne NpPoaoNbHON pacTsSHYTON apMaTtypon, u
MOMEHT, BOCMPUHMMAaEMBbIN NepecekaroLllein HakNoHHOe CeveHne nonepeyvHon apmartypoi. [lpy 3TOM MOMEHTbI, BOCNPUHUMaeMble
NPOAOIbHOM U MOMEPEYHON apMaTypon, ONpeaensioT MO CONPOTUBMEHUAM MPOAOSBLHOM M MOMEPEYHON apMaTypbl pPacTSXKEHUIO C
YYETOM AfMMHbI NPOEKUMUN (7 HaKMOHHOIO CeYeHus.
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Pacyem xene306emoHHbIX 371eMEHIMO8 10 10/10ce MG)KQV HaK/TOHHbIMU ce4eHusamu

8.1.32 PacuyeT n3rnbaembix xene3obeToHHbIX 311IEMEHTOB N0 OETOHHOWM MONoce MeXAy HAKMOHHLIMU CEYEHUSIMU MPOU3BOAAT U3
ycnoswusi

O =y Ry &y, (8.55)
roe (- nonepeyHas cuna B HOPMaribHOM CEYEHWUW ANeMEHTa;
iy - KOIPDUUUEHT, NPUHUMAEMBIV paBHbIM 0,3.

Pacyem xene306emoHHbIX 371EMEHIMO8 M0 HaKTOHHbIM CeYeHUsIM Ha delicmaue rornepe4yHbix cui

8.1.33 Pacuet n3rnbaemMbix 311IeMEHTOB MO HaKMOHHOMY CeYeHUto (CM. pUCYHOK 8.6) Mpon3BogsAT M3 ycrnoBust
¢ = QEJ +Q.sw ’ (8.56)
roe () - nonepeyHasl cuna B HaKMOHHOM CEYEHUM C ASIMHON NPOEeKUMM (' Ha NMPOdOSIbHY OCb 3rieMeHTa, onpedenseMas OT BCexX
BHELLHUX CWM, PacnofOXeHHbIX N0 OAHY CTOPOHY OT paccMaTpMBaEeMOro HaKMOHHOIO CeYeHWsi; Mpu 3TOM yuuTbiBaloT Hanbonee

onacHoe 3arpyeHue B npenenax HaknnoHHOro ce4eHus;

{Jy - nonepeyHas cuna, BOCNpUHUMaemasi 6eTOHOM B HAKIMOHHOM CeYeHNH;
{5 - MONEpeyHas cuna, BOCMpUHMMaeMast NonepeyHoN apMaTypoii B HaKIIOHHOM CEYEHUMN.

MonepeyHyto cuny (), onpeaensioT no copmyne

2
Ry bk
O, = o2 Tw 2 (8.57)
'
HO NPUHUMAIOT He Bonee 2,55, - &- By v He menee 05A,, - & Ay,
Pz7 - KO3AMDULMUEHT, NPUHUMAaEMBbIA paBHbIM 1,5.
s
= - 4 - = &
// Qy, Sw ] Ew
|

PmcyHOK 8.6 - Cxema yCMJ'IMVI npu pacdyete Xene3obeToHHbIX 3N1EMEHTOB MO HaKNOHHOMY Ce4YeHUIo Ha JencTBme nonepeyHbIX cun

Yeunue (.. ANS NONepeyHoit apMaTypbl, HOPMarbHON K NPOAOILHON OCK NEMEHTa, ONpeaenstoT no opmyne

Cow = Psw Isw T (8.58)
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rae P, - KOAMOULIMEHT, NPpUHUMaEMbI paBHbiM 0,75;

& sy - YOUNME B NONEpeYHon apMaType Ha eanHULY ANvHbI 3NeMeHTa, paBHoe

st ) A.sw

G = S (8.59)
S'H—'

PacueT npou3BogaT Ons psga PacrofioKeHHbIX MO AfMHE 3fEMEHTa HaKMOHHbLIX CeYeHur Mpu Hauboriee onacHol AnvHe
NPOEKUUN HaKNoHHOro cederns 7. MNpu atom gnuHy npoekunn 7 B popmyne (8.58) npuHumatot He meHee 1,0 Ezn n He 6onee 2,0

By

[onyckaeTcsi NPoM3BOAUTL pacyeT HAKMOHHbLIX CEYEHWI, He paccMaTpuBasi HaKMOHHbIE CeYeHUs Mpu onpeaerieHnn nonepeyHomn
CUINbl OT BHELLHEN Harpy3ku, U3 ycroBusi

(=0 + o (8.60)

rae Q]. - nonepevyHada cuna B HopMalibHOM ce4eHun ot BHELUHEeN Harpy3ku;
QEJI = U,ﬁﬂbf b .EED ; (8.61)
st,l = M. (8.62)

I'Ip|/| pacnonoxeHnn HopmMalribHOro ce4yeHusa, B KOTOPOM YYUTbIBAKT MonepedyHyro cuny Ql’ BOMM3n onopbl Ha pPacCToOAHUU &

MeHee E,ﬂizu pacyeT u3 ycnosusi (8.60) nponsBoaaT, yMHOXas 3Ha4eHus QE:I , onpegensiemble no dopmyne (8.61), Ha koadprUMNEHT,

2,5
paBHbIi f_}ﬁn , HO MPUHMMAIOT 3HaueHne () He Gonee 258y, - & Ji .
i

Mpun pacnonoXeHnn HOPMasbHOrO CEYEHNs, B KOTOPOM YUUTBIBAKOT NMOMEPEYHYIO CUIy Ql , Ha paccTosHUN & MeHee Ezn pacuyeT
13 ycriosus (8.60) npon3BogaT, yMHOXas 3Ha4YeHue stl , onpegensiemoe no copmyne (8.62), Ha KO3DULNEHT, PpaBHbIN i f}gn .
MonepeyHyto apmaTypy y4nThiBatOT B pacdeTe, ecnu cobnogaeTtcs ycrosue

Gop Z025Ry; - &

[lonyckaeTcs yunTbIBaTL MOMNEPEYHYI0 apMaTypy W MpU HEBLINOMHEHWUM STOTO YCIOBUS, €CNK 3HaveHue [ B ycnosuu (8.56)
onpegenaTb nNo opmyne

Qb=4(p52"zgllz'gsw"fc‘

1 NMPUHMMATb ero C y4eTOM orpaHu4eHui Kk gopmyne (8.57).

Swmax _ g b

g
o o H
LLlar nonepe4Hoi apmMatyphbl, y4UTbIBAEMON B pacyeTe, _ﬁz JOIKeH BbITb He Gornblue 3Ha4YeHus =

0 1 ”

Mpy OTCYTCTBMM MOMEpPEeYHON apmaTypbl UMM HapylleHWW BbilleykadaHHbIX TpeboBaHui, a Takke npuBefdeHHbix B 10.3

KOHCTPYKTMBHBIX Tpe60BaHUI pacyeT Npou3BOAAT U3 ycnosus (8.56) unu (8.60), npunuvas yeunuve (.., niv st,l paBHbIM HymO.

I'IonepeqHaﬂ apmMartypa O0imKHa COOTBETCTBOBATb KOHCTPYKTUBHbBIM TpeGOBaHVIFlM, npmBegeHHbIM B 10.3.
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8.1.34 BrnvaHve cxumarowmx U pacTsarMBalowmx HanpsiKeHUn npyu pacdete Mno Mnoroce Mexay HaKMOHHbIMU CEeYEHUSIMU U Mo
HaKITOHHBIM CEYEHUsIM CriedyeT yunTbIBaTh C MOMOLLbIO KOIPdULMEHTa (, , HA KOTOPbLIN YMHOXAIOT NpaByto YacTb ycrnosui (8.55),

(8.57) unu (8.61) - npu cxxmmaroLwmnx HanpspkeHnsax n ycnosun (8.57) nnm (8.61) - npu pactarmsarowmnx HanpsbkeHusix. Mpu pacyete no
HaKMOHHbIM  CEYEeHWsIM JNEeMEHTOB M3rnmbaemblX KOHCTPyKUuMA 6e3 npeaBapuTENbHOrO HamnpshKeHUst apMaTypbl  3HayYeHue

koachdmumeHTa @,, MPUHAMAIOT PaBHbLIM 1. [Ansa ocTanbHbIX 91EMEHTOB 3Ha4yeHust koadhdmumeHTa (¢,, MPUHAMAIOT PaBHbLIMW:
- Npy AENCTBUN CXMMAIOLLEN NPOJONBHON CUnbI

0, =1+ c;;p npu S, <0,25R,;
b
0, = 1,25 npu O,ZSRb < ch < O,SRb )
c npu G, > 0,5R, :
0, =25|1-—2|>0 v b
Ry,

- Npy AENCTBUM pacTArnBatoLLen NpoaoNbHON CUIbI

Sep
¢, =1- =0,
2Ry,

rae GCP - CpeaHee cCXumawllee unn cpenHee pactAarmBarollee HanpsaxeHue B OeToHe OT BO3OeNncTBUS NpoAoJIbHbIX CuUn,

NpPYHYMaeMoe NOMNOXUTENbHBLIM 1 ONpeaensemMoe pacy4eToM Ha OCHOBE HENUHEHON AeopMaLMoOHHOW Mogenu nnn no opmyne

N

Ared
30ecb Ared - nnowaab npMBegeHHOro nonepeYyHoro cevYeHuna anemMmeHTa, onpegendemasd C yd4eToM Heynpyrux CBOWCTB OeToHa npu

GCP

CXXaTun n pactaxXeHun
o
Ay = A+—Ag;
Vb
vy, - KO3 ULMEHT ynpyrocTn 6eToHa Npu CxaTUm UM PacTsHKEHUN.

HonyckaeTcst BENUYNHY Ared onpeaenaTb, NpMHUMAan 3HayeHne KoapulmeHTa vy, paBHbIM
- Npy AENCTBUN CXMMAIOLLEN NPOJONBHON CUIbI

R,
Vb = X
€p0 Ly
- Npy AENCTBUN pacTArMBatoLLEen NpO4OSNIbHON CUIbI
R
Vb =V = d_
€p0 " Ep

€40 U Ep;9 MPUHMMAIOT NO 6.1.14 ana HeNpoOAOIMKUTENBHOrO AENCTBUS HArpy3Ku.

[JonyckaeTcsa BennynHy Gp Onpepenste 6e3 yyeTa apmaTypbl Npu cogepXkaHun NPoAoSbHOM apmaTypbl He 6onee 3%.

(N3meHeHHas pepakums, N3m. N 2).
Pacuem »xene306emoHHbIX 3[1IeMEHMO8 10 HaKTOHHbIM Ce4eHUsIM Ha delicmeue MOMEHMO8

8.1.35 Pacyet xene3o6eToHHbIX 31IEMEHTOB MO HaKMOHHLIM CEYEHUSIM Ha AEVCTBME MOMEHTOB (CM. PUCYHOK 8.7) NpousBoasAT U3
ycrnosusi

MaM, +M,,, (8.63)

roe A - MOMEHT B HAKNMOHHOM CeYeHWU C ANMHOWM NMpPoeKuMn (F Ha NpoJONbHYKD OCh 3MeMeHTa, Onpefensiemblii OT BCEX BHELUHUX
CUI, PacnonoOXeHHbIX NO OAHY CTOPOHY OT pacCcMaTpMBaEeMOro HakKMOHHOTO CeYeHWsl, OTHOCWUTENbHO KOHL@ HAaKIMOHHOMO CeYeHus
(Touka 0), MPOTMBOMONOXHOMO KOHLY, Y KOTOPOro pacrnonaraeTcs npoBepsieMasi NPOAOoNbHas apMaTypa, UCTbITbIBAOLAs pacTsKeHue
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OT MOM€EHTa B HAaKIoOHHOM CeYeHun; nNpm 3ToM y4nTbiBaloT Hanbornee onacHoe 3arpyxeHue B npenenax HakrnnoHHOro cevyeHus;

M. - MoMeHT, BOCNpUHAMAaEMbI MPOAONLHOM  apMaTypol, MepeceKkalolen HaKMOHHOe CeYeHWe, OTHOCUTENbHO
NMPOTUBOMOMOXHOIO KOHLI@ HaKIMOHHOTO cedeHust (Touka 0);

M., - MOMeHT, BOCMPWHUMAEMbI MOMEPEYHON apMarTypoil, Mepecekaloleil HaKMOHHOEe CeYeHUEe, OTHOCUTEMNbHO
NPOTUBOMOOXHOIO KOHLI@ HaKIMOHHOTO cedeHunst (Touka 0).

MomeHT Ms onpegensioT no dopmyne
M, =N, z,, (8.64)

roe Ns - ycunve B MpoAOSIbHOW pacTsiHYyTOW apmatype, NpMHMMaemMoe pPaBHbIM Rs -A., a B 30He aHKepoBKM onpenensemoe
cornacHo 10.3.21-10.3.28;

Z, - NNeY0 BHyTPEHHEeN Napbl CUI; AONycKaeTcs NpuHumaTh z, = [ 9hy.
MowmeHT Af ., Ans nonepedHon apMarypbl, HOPMaribHOM K NPOAOIEHON OCK SNEMEHTa, ONpeaensioT no (hopmyre
M,=050.,C, (8.65)
rae ., - ycunue B nonepeyHon apmMatype, NpUHUMaeMoe PaBHbIM 4y - = ;

Fy - ONPEaensiot no copmyre (8.59), a ' npuHmumarot B npegenax ot 1,0 sy [0 2,0 Jy.

PacueT npon3BoaAT AN HaKMOHHbLIX CEYEHWUW, PacnOmnOXeHHbIX MO AfIMHE 3reMeHTa Ha ero KOHLEBbIX y4acTKax U B MecTax
obpbiBa NpoAonbHOM apMaTypbl, Npu Hanbonee onacHOW ASIMHE MPOEKUMU HAKITOHHOIO CEeYEeHUs (', MPMHUMAEMOWN B YKa3aHHbIX
BblLLE Npeaenax.

[lonyckaeTca Npou3BoAWTb pacyeT HaKMOHHbIX CEYEHWM, NpuHUMas B ycroBum (8.63) MoMeHT i B HaKMOHHOM ceyeHuu npu

ANVHe NPoeKunn & Ha NPOAOIbHYIO OCb 3neMeHTa, paBHoii 2,0 % , @ MoMeHT Af .., - paBHbIM (15 G - ;QD:’ .

Ny,
] fpt—— -
NS
/|
R /{ —olE A & | £
L/ A [
QSW
Ny Ny
- Y T ——
C c

PucyHok 8.7 - CxemMa ycunuii npu pacyeTe ene3o0eToHHbIX 31IEMEHTOB MO HAKNMOHHOMY CEYEHUIO Ha AENCTBME MOMEHTOB
PacueT no Npo4yHOCTH Xene3o6eTOHHbIX 3IEMEHTOB NpU AEACTBUU KPYTALLUX MOMEHTOB
Obuwue rnonoxeHus

8.1.36 Pacyer no MpoOYHOCTM KEene30OETOHHbIX 3MNEMEHTOB MNPSIMOYrONIbHOMO MOMEPEYHOr0 CeYEHUs Ha OEeWCTBME KPYTALMUX
MOMEHTOB NPOU3BOAAT HA OCHOBE MOAENM NPOCTPAHCTBEHHBLIX CEYEHUNA.
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Mpu pacyeTe MO Modenu MNPOCTPAHCTBEHHBLIX CEYEHMUl paccMaTpuBaloT ceyeHusi, 06pa3oBaHHble HAKMOHHbIMU OTpe3kamu
NPsSIMbIX, CNeayWMMN No TPEM PacTSHYTbIM FPaHsSM SIEMEHTa, M 3aMblKaloLMM OTPE3KOM MPSIMOM MO YETBEPTOW CXKAaTOW rpaHu
anemeHTa.

Pacuetr xene3obeTOHHbLIX 3NEMEHTOB Ha [encTBue KPpyTAWNX MOMEHTOB MNpou3BOoOAT MO MPOYHOCTM 3NeMeHTa Mexay
NPOCTPaHCTBEHHbIMU CEY4EeHUAMU N NO NMPOYHOCTU NMPOCTPAHCTBEHHbIX CeYeHunn.

rlpO‘-IHOCTb no 6€TOHy mexay npoCcTpaHCTBEHHbIMU CeYEeHUAMU XapaKTepulyetcda MakCumMalibHbIM 3Ha4YeHunemM KpyTdllero

MOMeHTa, onpegendemMbiM MO CONPOTUBMEHUIO GeToHa OCeBOMY CXaTuto C y4yeToM HanpsAXeHHOro COCTOAHUA B beToHe mMexny
NPOCTPaHCTBEHHbIMU CEYEeHUAMN.

PacyeT no nNpoCTpaHCTBEHHbIM CEYEHUAM MPOU3BOOAT HAa OCHOBE YpaBHEHUN PaBHOBECUS BCEX BHYTPEHHWX W BHELUHWUX CWI
OTHOCUTENbHO OCW, PAaCMOMOXEHHOW B LEHTPE CXaTol 30Hbl MPOCTPaHCTBEHHOrO CeYeHWUs anemeHTa. BHyTpeHHWe MOMeHTbI
BKIMOYAOT MOMEHT, BOCMPUHUMAEMbIA apMaTypon, Criegylollenn BOOMb OCWU dNeMeHTa, M apMaTypon, criegylollen nonepek ocu
anemeHTa, nepecekaoLlen NPOCTPaHCTBEHHOE CeYeHWe U PaCMONOXEHHOW B PaCTAHYTOW 30HE MPOCTPAHCTBEHHOrO CEeYeHUst n Y
pacTAHYTON rpaHn 3NieMeHTa, MPOTUBOMONOXHON CXaToh 30HE MPOCTPAHCTBEHHOrO ceveHus. [pu 3TOM ycunus, BOCMPUHUMAaeMble
apmartypow, onpeaensitoT COOTBETCTBME MO pPaCYETHbIM 3HAYEHWsIM COMPOTUBIIEHWUSI PACTSDKEHWIO MPOAONBHOM WM MOonepeyHoun
apmMarypbl.

Mpy pacyeTe paccmaTpuBalOT BCE MOMOXEHWA MNPOCTPAHCTBEHHOINO CEeYeHWs, MPUHMMAs CXaTyl 30HY MPOCTPAHCTBEHHOrO
CeYeHns y HKHel, GOKOBOWM 1 BEpXHEW rpaHew anemeHTa.

Pacuetr Ha coBmecTHOe agencreue KpyTAWnx " M3rmbamLmnx MOMEHTOB, a TaKke KpyTAWMX MOMEHTOB W MOonepeyvHbIX cun
npoun3BoaAT, Cxogd n3 ypaBHeHI/IVI B3aMMoaencTaus Mexay COOTBETCTBYHOLMMU CUNOBbIMA q:)aKTopaMl/l.

Pacyem Ha delicmeue Kpymsiuieao MomeHma

8.1.37 Pacyet no npo4HOCTM anemMeHTa Mexay NPOCTPaHCTBEHHbIMU CEYEHNSIMN MPON3BOAAT U3 YCIOBUS
T<01R, b2 &, (8.66)
rae T - KpyTSLWMIA MOMEHT OT BHELLHWX Harpy3ok B HOPMasibHOM CEYEHUN STIEMEHTA;
& W A - MeHbMn 1 6onblM pa3mepbl COOTBETCTBEHHO MOMNEPEYHOIO CeYEHMS ArIEMeHTa.
8.1.38 Pacyet no npo4YHOCTV NPOCTPAHCTBEHHbLIX CeYEHMIN (CM. pucyHOK 8.8) Npon3BoasaT U3 ycnosus
T=T,, +T,, (8.67)

rne T - prTFlLLI,VII;I MOMEHT B NMPOCTPAHCTBEHHOM Ce4YeHunu, OI'Ipe,D,eJ'IﬂeMbIVI OT BCeX BHELUHUX CUI, pacnoyfioXXeHHbIX No oaHY CTOPOHY
NPOCTPaHCTBEHHOIo Ce4eHus;

T,

sw - KPYTALWWA MOMEHT, BOCMPUHUMMAaeMbIi apMaTypon MPOCTPaHCTBEHHOMO CEYEHUsl, PacrnorioXeHHOW B MOMepevHoM Mo
OTHOLLIEHMIO K OCMK dNieMeHTa HanpasneHuu;

T, - KpyTALMIA MOMEHT, BOCNPUHAMAEMbIA apMaTypoli MPOCTPAHCTBEHHOTO CEYEHUsi, PAacrONOXEHHOW B MPOAOILHOM
HanpaBneHuu.
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PucyHok 8.8 - CxeMbl ycunuid B IPOCTPAHCTBEHHBIX CEYEHMSIX MpY pacyeTe Ha AEVCTBUE KPYTALLEro MOMEHTA

3Ha4yeHne COOTHOLLEHUSA MEXAY YCUIMMAMM B MOMEPEYHON U NPOAONbHOM apmartype, ydntbiBaemoe B ycriosun (8.67), npuBegeHo
HUXe.

KpyTsmin MomeHT 1., onpeaensiot no gpopmyre

T =090, 24, (8.68)
a KpyTALWMA MOMEHT T, - no copmyne
T, =030, % £, (8.69)

rae M, - ycunue B apmarype, pacronoXeHHOW B MOMNEPEYHOM HamnpasBneHuu; Afs apMaTypbl, HOPMaribHOM K MPOAOIbHON OCH

anemeHTa, ycunue NN, onpegensioT no chopmyne

Ny = o, 1 T (8.70)
TA€ sy 1 - YOUIME B 3TOI apMaType Ha eAnHULY AnvHbI SnemeHTa,
st ’ A.sw 1
Fap] = ——> (8.71)
Sy

A, 1 - nnowaab ceyeHns apmaTypel, PacrofioXeHHO B NONEPEeYHOM HanpaBneHNy;
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&y, - Lar aToil apmartypbl;
' - ANVHA NPOEKLIMMN PaCTSIHYTOM CTOPOHbI MPOCTPAHCTBEHHOTO CEYEHNST Ha MPOAOIbHYHO OCh ANIEMEHTA

o =8, (8.72)

SH

o o- KO3CbeVILlVIeHT, y“IVITbIBaIOLLI,VIVI COOTHOLWEeHMe pasMepoB NornepevyHoro ce4eHnA,

Z
F=— 1 . (8.73)
2 Zz + Zl
¥ - ANVYHA NPOEKLMK CKaTol CTOPOHbI MPOCTPAHCTBEHHOMO CEYEHUS HA NPOAOIBbHYIO OCb 3NEMEHTa;
N, - ycunue B npofjonbHON apmarype, PacrionoXeHHON y paccMaTpyBaeMol rpaHm aneMeHTa
Ny =K&;- ‘q.s,l ; (8.74)

A1 - nnowans ceveHns NPOAOMNLHO apMaTypbl, PACcNoNOKEHHOW Y pacCMaTpUBAEMON rpaH aNeMeHTa;

Zl n Zz - ANHa CTOPOHbI NMonepeYyHoro cev4eHunsa y paCCManI/IBaeMOVI paCTﬂHyTOI7I rpaHn anemMmeHTa n anuvHa ,ElpyFOI7I CTOPOHDbI
nonepevyHoro ce4eHnsa anemMmeHTa.

o] -2 & ] -2
CooTHoweHne ———— npuHMMatoT B npegenax ot 0,5 go 1,5. B cnyyae, ecnun 3HayeHne ————— BbIXOOUT 3a yKa3aHHbIE
5 'A.s 1 R.s 'A.s 1
. . 5,1 'Zl
npegenbl, B pacyeTe y4yuTbiBalOT TaKoe KOMMYECTBO apmaTtypbl (MPOAOSbHOM MMM NOMEPEeYHO), Npyu KOTOPOM 3HayeHue W
s 451

£l

OKa3bIBa€TCA B YKa3aHHbIX npeaenax.

PacueT npon3BogaT ans psga NpoCTPaHCTBEHHbIX CEYEHWNIA, PacrioNnoXeHHbIX Mo ANIMHE areMeHTa, Npy Hambornee onacHon AnuHe
NPOEKLMN NPOCTPAHCTBEHHOTO CeYeHNs ¥ Ha NPOAOMNbHYIO OCb aremeHTa. [Mpn 3TOM 3HaueHre (' NPUHUMAaIT He Bonee 2 - £ + 24

u He Bonee Z1- E

&

[lonyckaeTca Npou3BOAUTL pacyeT Ha [JeicTBUe KpyTSLLero MOMEHTa, He paccMmaTpuBasi MPOCTPaHCTBEHHbIE CEYEHWUS Mpw
onpeeneHn KpyTsLLEero MOMeHTa OT BHELLUHEN Harpy3ku, U3 yCrioBusi

N 2T + 150, (8.75)
roe Ti - prTﬂLlJ,Vlﬁ MOMEHT B HOpMaJibHOM CE€4YE€HUUN 3N1IeEMEHTA;

T,

swl - KPYTSILLMIA MOMEHT, BOCTIPUHMMAEMbIi apMaTypoid, PacronoXeHHOW y paccmaTpyBaemoii rpaHn areMeHTa B nonepeyHoMm
HanpaeBneHuu, u onpegensieMbin nNo opmyne

Towl =Faw) O 21 22; (8.76)

Tsl - KpYTALWMA MOMEHT, BOCNPUHUMAEMBIN NPOAOSNLHON apMaTypon, pacrnonoXeHHOW Yy paccMaTpuBaeMon rpaHu anemeHTa, u

onpegensemsivi no opmyne

T4 =058 A1 2o, (8.77)
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F w1 'Zl
CooTHoLEeHne W NPVHMMAIOT B YKa3aHHbIX BbllLE npeaenax.
5441

£l

PacueT nporsBogaT ons psga HopMasibHbIX CEYEHMI, pacnonoXeHHbIX Mo ANUHE drieMeHTa, AN apMaTypbl, PacrionoXeHHOW Y
Ka)kgow paccMaTtpuBaeMon rpaHun afemeHTa.

Mpwn gencTenm KpyTALWMX MOMEHTOB criegyeT cobnogaTh KOHCTPYKTMBHbIE TpeboBaHus, NpuBeaeHHble B 10.3.
Pacyem Ha coemecmHoe Oelicmeue Kpymsiuie20 u u3aubarouje2o0 MOMeHMo8
8.1.39 Pac4yeT no NpOYHOCTM 3NEMEHTA MEXAY NPOCTPaHCTBEHHBLIMU CEYEHNSIMU NPOUN3BOASAT cornacHo 8.1.36.
8.1.40 Pac4eT no NpOYHOCTM NPOCTPAHCTBEHHOIO CEYEHMS NMPOU3BOLAT U3 YCIOBUS
v 2
T 1-|—| . (8.78)
My
rae T - KpyTSLWMIA MOMEHT OT BHELUHEN Harpy3ku B MPOCTPAHCTBEHHOM CEYEHWM;
TD - NpeaenbHbIi KPYTALWUA MOMEHT, BOCTIPUHMMAaEMbIA MPOCTPAHCTBEHHbLIM CEYEHUEM;
A4 - n3rnbaroLmMii MOMEHT OT BHELLHEN Harpy3ku B HOpMaribHOM CEYeHWM;

MD - npep,eanbM n3rnbaroLLmnii MOMEHT, BOCHpMHMMaeMbIﬁ HOpMalibHbIM CE4EeHUNeEM.

Mpu pacyeTe Ha coBMeCTHOe AeNCTBUE KpyTAWero u nsrmbaroero MOMEHTOB pacCcMaTpuBaloT MPOCTPaHCTBEHHOE CeyeHne C
pacTsiHyTON apMaTypoii, PacnofioOXEHHON Y rpaHu, pacTsiHyTOM OT M3rnbarolero MOMEHTa, T.e. Y rpaHu, HOpMarbHOW K MIOCKOCTU

[encTBus n3rnbaroLLero MoMeHTa.
KpyTAwmin MOMeHT T OT BHELUHEeN Harpys3ku onpedensitoT B HOPMarbHOM CEYEHWM, PacrofOXEHHOM B cepeauHe AfUHbI

npoekumMn [ BOOMb MPOAOSIbHOM OCU 3nemMeHTa. B 3TOM Xe HOpManbHOM CeYeHWW onpeensitoT uarndarowmni MomeHT Ad oT
BHELLUHEW Harpysku.

MpenenbHbIV KPYTALWNA MOMEHT T,:, onpegensatT cornacHo 8.1.37 n npuvHUMaloT paBHbIM MpaBow Yactu ycroeus (8.67) ans
paccmaTpuBaeMoro NPOCTPaHCTBEHHOIO CEYEHNS.

MpenenbHbI N3rMbaoLwmnin MOMEHT MD onpegensoT cornacHo 8.1.9.

Ans onpeneneHus KpyTALLMX MOMEHTOB [JONYCKaeTCs UCMoNb3oBaTh ycnosue (8.75). B aToM criyuae KpyTawwmiA MOMeHT T =1}

nsrnbaoLwmn MOMeHT Af OnpeaensioT B HOpMamnbHbIX CEYEHUSX NO ANMHe anemeHTa. B paccmaTpuBaeMom HOpPManbHOM CeveHun
npeaernbHbIN KPYTALWMA MOMEHT NMPMHUMAIOT paBHbIM NpaBon Yactu ycnosus (8.75).

MpenenbHbii n3rnbarowmin MomeHT My onpenensitoT Ans TOro e HOPMAsbHOTO CeveHusl, kak Gbino ykasaHo BbilLe.

Mpu coBMECTHOM AeNCTBUM KPYTALLMX U U3rnbatoLLmMx MOMEHTOB cnegyeT cobntogaTtb pacyeTHble U KOHCTPYKTUBHbIE TpeboBaHus,
npvBegeHHble B 8.1.38 n 10.3.

Pacyem Ha coemecmHoe delicmeue Kpymsu,e2o0 MoMeHma U rnornepeqyHoul cusbl

8.1.41 Pac4yeT N0 NPOYHOCTY aneMeHTa Mexay NPOCTPaHCTBEHHbIMWU CEYEHUAMMU NPOU3BOAAT U3 YCNOBUSA

¢
T=T, 1—Q— : (8.79)

n
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roe T - prTﬂLLlI/IVI MOMEHT OT BHELLHEN Harpy3kn B HOpMalibHOM Ce4YeHnu;

7 - NpeaenbHbIA KPYTALMA MOMEHT, BOCMPUHAMAEMbIN SMIEMEHTOM MEXy NPOCTPAHCTBEHHLIMIA CEYEHUAMN U NPUHUMAEMBIN
paBHbLIM NpaBow YacTu ycrioeus (8.66);

Q - nonepevyHada cuna ot BHeLLHeNn Harpy3kum B TOM Xe HOpMaJibHOM CeYeHUNN;

{Jy - NpepjenbHas nonepedyHas cuna, BOCMPUHUMAaeMasi BETOHOM MEXAY HAKIOHHLIMUA CEYEHUSIMU W NpUHUMaeMas paBHOM
npaBson YyacTu ycrnosus (8.55).

8.1.42 PacyeT no NpoYHOCTN MPOCTPAHCTBEHHONO CEYEHMST NMPOM3BOAAT M3 ycnosus (8.79), B KOTOPOM MPUMHUMAIOT criegyrolime
BENNYNHbI:

T - KpyTAWWMIA MOMEHT OT BHELLHEN Harpy3ku B NPOCTPaHCTBEHHOM CEYEHUN;

TE' - npe,qeanbM prTﬂLLl,VIVI MOMEHT, BOCI'IpVIHVIMaeMbIVI NPOCTPAHCTBEHHbIM CEe4YEeHNEM;
Q - nonepevyHad cuna B HAKINTOHHOM Ce4YeHUu;

QD - npeaenbHaa nonepeyHaa cuna, BocnpnHnMmaemMasa HakrinoHHbIM ce4eHneMm.

Mpu pacyeTe Ha COBMECTHOE OENCTBME KPYTALLEro MOMEHTa M NOMepeYHON Cuibl paccMaTpuBaloT NPOCTPaAHCTBEHHOE CeYeHne C
pacTaHyTOM apMaTypon, pacrosfioKEHHOMW Y OOHOW W3 rpaHen, pacTaHYTOW OT MOMNEepedYHOn CwMbl, T.e. Yy rpaHu, napannensHon
NIIOCKOCTU AENCTBMS NONEPEYHON CUTbI.

KpyTawmit MOMeHT T OT BHELUHeW Harpy3ku OnpefensitoT B HOPManbHOM CEYEHWM, PAacCrorioKEHHOM B CepeavHe ONWHbL [}
BLOMb MPOLOONbHON OCKM 3MIEMEHTA. B TOM e HOpManbHOM CeYeHUM ONPEaensoT NONepeyHyto CUiy [/ OT BHELLHEN Harpysku.

MpenenbHbIV KPYTALWNA MOMEHT TEI onpegenstT cornacHo 8.1.38 u nNpuMHMMAaloT paBHbIM MpaBon Yactu ycnosus (8.67) ans
paccMmaTpuBaemMoro NPOCTPaHCTBEHHOIO CEYEHMS.

MpenernbHyto nonepeyHyto cuny {Jy onpeaensiot cornacHo 8.1.33 1 NPUHUMAIOT paBHO NpaBor YacTh ycrnosust (8.56). Mpu aTom

cepeavHy AnnHbl NpoeKkunn HakinoHHOINo ce4eHna Ha npoaosribHYKO OCb AfieMeHTa pacnonaralotr B HOpmMalribHOM Ce4YeHuun, npoxogdAllem
vyepes cepeanHy aAnnHbl Npoekunn NpocTpaHCTBEHHOIo ceveHna Ha NpoaoSibHYH OCb 3reMeHTa.

JonyckaeTca Ana onpeaeneHns KpyTAWMX MOMEHTOB Mcnonb3oBaTb ycrnosue (8.75), a ons onpeneneHns nonepeyvHbiX cun -
ycrosue (8.60). B aTOM criydae KpyTswmMiA MOMEHT 7 =] 1 nonepeuHyio cuny ()= ()| OT BHELIHeA Harpysk1 onpeaensiot B

HOpMaribHbIX CEYEHWsIX MO ANWHe anemeHTa. B paccmartpvBaeMoM HOPManbHOM CEYeHUM MpenerbHbIi KPYTALWMA MOMEHT 7j

NPUHUMAIOT PaBHBIM MPaBOW YacTh ycrnosust (8.75), a NpeAenbHyHo NOMNEepeUHyto CUMy ) B TOM Xe HOpMaribHOM CEYEHUM MPUHUMAIOT
paBHOM nNpaBon YacTu ycnosus (8.60).

Mpy COBMECTHOM AEWCTBUM KPYTSALWMX MOMEHTOB W MOMEPEYHbLIX CUIT criegyeT cobnogaTbh pacyeTHble M KOHCTPYKTUBHbIE
TpeboBaHus, npuseaeHHble B 10.3.

PacueT xene306eTOHHbIX 31IeMEHTOB Ha MeCTHOe cXaTue

8.1.43 Pacuer xenes3obeTOHHbIX 3MEeMEHTOB Ha MECTHOEe CxaTue (CMATWE) MpPOM3BOOAT NP OEWCTBUMM CXUMAOLWEN CUnbl,
NMPUMOXEHHOW Ha OrpaHWYEeHHOW MMOoLWaAM HOpManbHO K TMOBEPXHOCTM >Kene300eTOHHOro anemeHTa. [pyu STOM  yuuThbiBatoT
NoBbILLEHHOE CONPOTUBIIEHME CxaTuio 6eToHa B npegenax rpy3oBou nnowaau (nnowaamn cMaTus) 3a cHeT 06beMHOro HanpsiKeHHOro
COCTOSIHUS GETOHA Mo, rpy30BOW NOLLAABI0, 3aBUCSLLIEE OT PacnoNOXeHWs rpy30BOK NoLwaan Ha NOBEPXHOCTU afeMeHTa.

MpW HanuuMM KOCBEHHON apmaTypbl B 30HE MECTHOTO CXKaTusl YUMTbIBAOT AOMNONHUTENBHOE MOBbILLEHWE COMPOTUBIIEHNUS CXXaTUIO
GeToHa nop rpy30BOiA NMOLaabio 3a CHET CONPOTMBIIEHWS] KOCBEHHO apMaTypsbl.

Pacuetr anemMeHTOB Ha MECTHOE cXaTue Mpu OTCYTCTBMM KOCBEHHOW apMaTypbl NPouM3BoAsT cornacHo 8.1.44, a npu Hanuuum
KOCBEHHOW apMaTypsbl - cornacHo 8.1.45.
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8.1.44 Pac4yeT anemMeHTOB Ha MeCTHOE CxaTue npu OTCYTCTBUM KOCBEHHOW apmaTypbl (CM. pUCcyHOK 8.9) NnponsBoasT U3 ycrnosusi

W=y REJ,IO:: 'AEJ,IOC ’ (8.80)

roe M - mecTHas CXMMaloLLasi cuna oT BHELUHEN Harpy3ku;

W - koadbpuLMeHT, NpuHMUMaemblii paBHbiM 1,0 npu paBHomepHom u 0,75 npy HEpaBHOMEPHOM pacnpefeneHun MecTHON
Harpyskv no nnoLwaam CMATUs;

2 702 - MNOLAAL NPUMOXEHUS CKUMAIOLLIEH CUTbI (MNOLLAAL CMSATHS);
- pacyeTH NpoTUBreHne 6eToHa CxXaTMIo NPV MECTHOM AENCTBUM CUMAIOLLIEN CUMbI.
Rj 1,0 - PACUETHOE COMpPO eHve BeToHa cxaTuio €CTHOM [eWc CXKUMalOLLIEN C
3HaveHne Fj ;.. ONpeaensioT no opmyre
Bp o =W - Ry, (8.81)

roe iy - KoapuUMUEHT, onpeaensiemblii no gopmyrne

iy = 0.8 A : (8.82)

Ab,&:u:
HO NpuHUMaemblv He 6onee 2,5 n He meHee 1,0.
B dopmyne (8.82):
ﬂb,m - MaKkcMMarnbHasi pacyeTHas nnowanb, ycTaHaBnMBaemas no cnegyroLwmm npasunam:

- LeHTpbI TsbkecTn nnowanen Ay j.. M Ay .. cOBNagatoT;

- TpaHuubl pacyeTHOW nnowaau A .. OTCTOST OT KakAoM CTOpoHbl mnowagn A ;.. Ha paccTosHUM, pPaBHOM
COOTBETCTBYIOLLEMY pa3Mepy 3TUX CTOPOH (CM. pUCYHOK 8.9).
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a - Banu oT KpaeBs arnemeHTa; 6 - Mo BCel LUMPUHE aneMeHTa; 6 - Y Kpas (TopLia) ariemMeHTa no BCein ero WMPUHE; 2 - Ha yrny
anemMeHTa; 0 - y OIHOrO Kpasl anemMeHTa; e - Bbnvan ogHoro Kpas afneMeHTa;

1 - 9NEMEHT, Ha KOTOPbIV AECTBYET MECTHast Harpyska; 2 - nnowaab cMatus A, ;.. ; 3 - MakcumanbHas pacdeTHas nnowaab Ay yuay ;

4 - uenTp Tsbkectn nnowanen Ay 1., U Ay pay 3 5 - MMHUManbHas 30Ha apMUPOBAHWS CETKaMU, NPK KOTOPOIi KOCBEHHOE

apMupoBaHune y4nTbiBaeTCA B pacyeTe

PucyHok 8.9 - CxeMbl Ansi pacyeTa afieMeHTOB Ha MECTHOe CxaTue Npu pacronoXeHUn MECTHOM Harpysku
8.1.45 Pacuyer aneMeHTOB Ha MECTHOE CxXaTue MpU HanMyuum KOCBEHHOW apMaTypbl B BUAE CBapHbIX CETOK MPOU3BOAAT U3
ycrnosusi

N=y REJ.::,IG-: '-AEJ,IO-: ; (8.83)

rae Fpgjne - NPUBEAEHHOE C YYETOM KOCBEHHOW apMaTypbl B 30HE MECTHOTO CXaTWsi pacieTHOEe COMpOTUBNEHUE GeToHa CxaTuio,

onpegensiemoe no dopmyne
REJ.S,.!’G-: =REJ,.!’0-: +2'q:'.s,;g| 'Rs,,xgu “Hsm (8.84)

3nech P 4 - KoabmLmMeHT, onpegensiemMbln No opmyne

SRl (8.85)

AEJI!‘OC %f' - nnowagb, 3akn4veHHaa BHYTPU KOHTYpa CETOK KOCBEHHOro apmMmnpoBaHWUA, cHUTadA no KUxX KpaIZHI/IM CTEPXHAM, U

npuHMMaemas B popmyne (8.85) He Gonee Ay yay
Rs,ly - pacyeTHOE COMpOTVBIIEHNE PACTSKEHNIO KOCBEHHO apMaTypbl;

u.s,)g, - KO3(pPULMEHT KOCBEHHOTO apMUPOBaHNS, onpeaensemsiii no popmyne
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_nx-ﬂsx-.-:’x tay Ay -y '

s gy = (8.86)

A foc.of " F

#y, A, I, - uicno cTepxHeil, Nnowaab CeYeHNs U ANUHA CTEPXKHS CETKW, CYNTast B OCSX KpalHUX CTEPXHEN, B HanpasneHumn

# {, - To xe B HanpaeneHuu Y;

» Aty P '

& - Luar CEeTOK KOCBEHHOTO apMUPOBaHWA.

3HaueHnst £y joe s i e, W N npuHmumaloT cornacHo 8.1.44.

3HayeHne MeCTHOW CXMMaroLen CuMbl, BOCMPUHMMaeMOe 3MEeMEHTOM C KOCBEHHbIM apMupoBaHVWeM [(npaBas 4YacTb YCroBuWS
(8.83)], npuHumatoT He Gonee yOBOEHHOTO 3HA4YEeHWUS MECTHOM CXMMAatoLen Cunbl, BOCNPUHUMAEMOro anemMeHToM 6e3 KOCBEHHOro
apmMupoBaHus [(NnpaBas Yacte ycnosus (8.80)].

KocBeHHOE apMUpoBaHWe LOMKHO COOTBETCTBOBATL KOHCTPYKTUBHBIM TpeboBaHuam 10.3.
PacueT xene306eTOHHbIX 3/IeMEHTOB Ha NpoAaBnuBaHne
Obuwue rnonoxeHus

8.1.46 PacuyeT Ha npogaBnuBaHve MPOM3BOOAT AN MNIOCKMX KEene3oOEeTOHHbIX 3MeMEHTOB (NNWUT) Npu AENCTBUM Ha HUX
(HOpMarnbHO K NMIOCKOCTUN 3MeMEeHTa) MECTHbIX, KOHLEHTPUPOBAHHO MPUITOXEHHBLIX YCUINNIA - COCPEAOTOUEHHBIX CUIbl U M3rMbatoLlero
MOMEHTA.

Mpn pacyeTte Ha npogaBnuBaHWe paccMaTpuUBalOT pacyEeTHOE MomnepeyHoe CeyveHue, PacronoXeHHOe BOKPYr 30Hbl nepefayu

Ao

yCI/IJ'II/IVI Ha 3NeMeHT Ha pacCToAHUM —— HOpMalibHO K €ro I'IpO,D,OJ'IbHOI7I OCHK, N0 NOBEPXHOCTU KOTOPOro JJ,eI7ICTBy}OT KacarternbHble

YCUNUSI OT COCPEdOTOUEHHBIX CUITbI U U3rmbatoLero MoMeHTa (CM. pucyHok 8.10).

ﬂ,eﬁCTByIOLLWIe KacaTtelibHble ycunua no nnowagn pacyeTHOro nonepeyHoro ce4vyeHua OOJKHbI ObITb BOCMPUHATDI 6eToHOM C
conpoTtueneHnemMm oceBoOMYy pacCTAXEeHUH R&f n nonepequﬁ apmaTypon, pacnono»(eHHon oT pr30BOI7I nnowankm Ha pacCTtodaHun He

Ao

Bonee #p v He MeHee —, C COMPOTUBIIEHUEM PACTSXKEHUIO &, .

Mpn [OencTBMM COCPENOTOYEHHOW CWMbl KacaTesflbHble YCWUWs, BOCMPUHMMaemble OGETOHOM W apmaTtypowr, NpPUHUMAtOT
pPaBHOMEPHO pacnpeferneHHbiMM MO BCEW MIOWaAM pacyeTHOro nornepeyHoro cedeHus. Npu gencteuym usrvbarolero MOMeHTa
KacaTenbHble YCUNUs, BOCTMPUHUMaeMble GETOHOM K MONepevyHoM apMaTypor, MPUHUMAOT JIMHENHO WM3MEHSIIOWMMUCA MO ANVHE
pacyeTHOro MOMEPEYHOr0 CEYEHUS B HaMpaBleHWM [OEWCTBUA MOMEHTa C MakCMMarnbHbIMM  KacaTenbHbIMU  YCUITMSIMU
NPOTUBOMOSOXHOIO 3HaKa Y KpaeB pacYeTHOro NonepeYHoro ce4eHnsl B 3TOM HanpaereHum.

Kono+sKa YCnoBHBIR
Y ;I\( PACHETHLIR KOHTYD
Mupamuna \
Fy

npﬂﬂaanmﬁ\ /l'\ﬂﬂ
| |
N 7
z‘#l /T\ T 4
I * F l‘ 1
N

KonoHHa 2 Mnura

™
=

PI/IcyHOK 8.10 - YcnoBHasa mogenb ans pacyeTa Ha npoaasnmnBaHune
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PacuyeT Ha npogaBnueaHve Npu OEWCTBUM COCPEAOTOYEHHOM CUIbl U OTCYTCTBMM MOMEPEYHON apMaTypbl NPOU3BOAAT COMMAacHO
8.1.47, npn OencTBMU COCPEAOTOHEHHOW CUMbl U HAaNU4YMM NoNepeyHon apMaTtypbl - cornacHo 8.1.48, npu gencTBumM cocpeaoTO4EeHHbIX
Ccunbl 1 M3rnbaroLero MOMeHTa U OTCYTCTBUM MONEpPeYHOn apMaTtypbl - cornacHo 8.1.49 n npu OeACTBMM COCPELOTOYEHHbIX CUMbl U
n3rnbaroLlero MOMeHTa 1 Hannyum nonepeyvHon apmarypsl - cornacHo 8.1.50.

PacyeTHbIii KOHTYP MOMEPEYHOro CEeYEHWs MPUHUMAOT: MPY PacrorioKeHWU MoLLaaku nepefadn Harpy3k BHYTPU MIOCKOrO
aneMeHTa - 3aMKHYTbIM UM PacrnosioKeHHbIM BOKPYr MIowWagkM nepefadyn Harpysku (CM. pucyHok 8.11, a,_r), nmpu pacrnonoxeHum
nnoLwaak1 nepefayn Harpysku y kpasi Unv yrra nrockoro afeMeHTa - B BuAe [ByX BapuaHToB: 3aMKHYTbIM U PACMONOXEHHbLIM BOKPYT
NMowaakM nepeaayn Harpysku M He3aMKHYTbIM, CREAYIOLLMM OT KpaeB MIlocKoro anemMeHTa (CM. pucyHok 8.11, 6, B), B 3TOM crnyvae
YUMTBIBAKOT HAMMEHBLLYHO HECYLLYIO CMOCOBHOCTL NPY ABYX BapUaHTax pacrnonoXeHUsi pacHeTHOro KOHTypa NornepeyHoro ce4eHusl.

B cliy4ae pacnonoXxeHua oTBepCcTuda B NinTe Ha PpacCToOAHUN MeHee 6} ot yrna nnun Kpaga nnowanky nepenadn Harpys3ky o yrna

WUNW Kpasi OTBEPCTMSI YacCTb PacYETHOrO KOHTYpa, PacrorioXeHHas Mexay OBYMsi KacaTerbHbIMU K OTBEPCTUIO, MPOBEAEHHLIMU U3
LieHTpa TSHKeCTV NIOWaaK1 nepeaaymn Harpysku, B pacyeTe He yUMTbIBaeTcs.

Mpn peicteum MomeHTa Af;,. B MeCTe NMPUNOXEHUS COCPEAOTOYEHHON Harpy3ku MOMOBUHY 3TOTO MOMEHTa YWMTbIBAIOT Npu

pacuyeTe Ha MpoAaBnvBaHWe, a APYrylo MOMOBUHY - MPW pacyeTe Mo HOpPMaribHbIM CEYEHUSIM MO LUMPUHE CEYeHWs, BKIIoYatoLlen
LUMPWHY NIOLWAaaK/ Nepeafadm Harpy3ku 1 BbICOTY CEYEHWS NITOCKOTO 3rieMeHTa no 06e CTOPOHbI OT NOLWAaaKM nepeaaymn Harpysku.

I'Ipm nencreuu cocpeanoTO4eHHbIX MOMEHTOB W CUilbl B YCIOBMAX MPOYHOCTU COOTHOLWIEeHWe Mexay ,El,eﬁCTByPOLLI,VIMVI
cocpenoTo4eHHbIMM MOMEHTaMn A, y4nTbiBa€MbIMU MpU npoaasnmMBaHNK, U npeaneribHbIMn Mu.!’f NPUHUMaKOT He bonee NonoBuHbI

COOTHOLWUEHUA Mexay ,lJ,eVICTByiOLLlMM COCpeanOTOYEHHbIM yCcunuem Fun npegenbHbIM Fu.!’f .

Mpn pacrnonoXxeHUn cocpeaoTOHEHHON CUMbl BHELLEHTPEHHO OTHOCUTENBHO LIEHTPa TSPKECTM KOHTYpa PacveTHOro MonepevyHoro
CeYeHVsl 3Ha4YeHus M3rMbaloLmnX COCPedoTOMEHHBIX MOMEHTOB OT BHELUHeR Harpysku OrnpeaensitoT C Y4eToM [OMOSIHUTENBHOMo
MOMEHTa OT BHELIEHTPEHHOIO NPUINOXEHUSI COCPEAOTOUEHHOW CUMbI OTHOCUTENBHO LIEHTPA TSHKECTU KOHTYpa pacyeTHOro nonepeyHoro
CeYeHVs C MONMOXUTENbHBIM UMM 0O6PAaTHLIM 3HAKOM MO OTHOLLEHWIO K MOMEHTaM B KOMOHHE.

3HauveHune COCpeLlOTO‘-IeHHOﬁ cunbl cnefgyet npuHMMatb 3a BblHETOM CuUI, LlethTBy}OLIJ,I/IX B npenenax OCHOBaHUA nupamuabl
npoaasnmMBaHnAa B NPOTUBOMNOIIOXKHOM HanpasieHun.
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a - nnowaaka NpunoXeHns Harpy3ku BHYTPY NITOCKOTO aneMeHTa; 6, 8 - TO XKe Y Kpasi NITOCKOro 31EMEHTA; & - NPU KpecToobpasHoM
pacrnonoXeHUn NonepeyHon apmaryphl;
1 - nnowaab NPUMOXEHUSA Harpy3ku; 2 - pacHeTHbIN KOHTYP NOMNEpPEeYHOro ceveHus; 2' - BTOpor BapuaHT pacnonoXeHuUs pac4yeTHOro

KOHTYpa, 3 - LEHTp TSKECTM PacHETHOrO KOHTYpa (MecTo nepecedeHns oceit Xy v 1] ); 4 - LEHTP TAXECTU NNOLAAKN NPUIIOKEHNs

Harpy3sku (MecTo nepecedyeHus ocenn X u ¥ ); 5 - nonepedHas apmarypa; 6 - KOHTYp pac4eTHOro nonepeyHoro ceveHns 6e3 yyeta B
pacyete nonepeyvyHon apmartypsbl; 7 - rpaHuua (kpaw) ninocKoro anemMeHTa

PucyHok 8.11 - CxemMa pac4eTHbIX KOHTYPOB MOMEepPEeYHOro ceveHnst Npyu npogasnmBaHum
Pacuem anemeHmoe Ha npodasrnueaHue npu delicmeuu cocpedomovYeHHOU Ccurslbl

8.1.47 PacueT anemeHToB 6e3 nonepe4yHoi apMaTypbl Ha NpodasnvBaHue Npu AeicTBUM COCPEAOTOUEHHOW CUIbl NPOM3BOANAT U3
ycrnoBusi

F <Py, (8.87)
rae & - cocpefoToveHHasi cuna OT BHELUHEN Harpysku;
Fb,u;f - NpefenbHoe ycunve, BOCNpUHUMaeMoe 6ETOHOM.
Yeunue £, i onpeaensioT no cpopmyne
Fy e = Bpg - Ay, (8.88)
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raoe qu - nnowagb pacyeTHOro nonepevyHoro ce4eHnd, pacnonioXXeHHOro Ha pacCcTtoAaHnn 0,5 .'EED OT rpaHuubl nnowaan npunoxeHud

COCPEIOTOMEHHOI CUIbl & C paboyeli BbICOTOI CeYeHust # (CM. pUcyHok 8.12).

1-1

%\ \ 73

\ | 3 ]
T 121155 =
g

ho'2 | by g2

F h—— o
A

1 - pacuyeTHOe nornepeyHoe cevyeHne; 2 - KOHTYp PacYeTHOro NomnepeYHoOro ceYeHns; 3 - KOHTYpP MNOLWAAKU NPUINOXEHUS Harpysku

PucyHok 8.12 - Cxema Ans pacyeTta erne3obeToHHbIX arieMeHToB 6e3 nonepeyHoi apMaTtypbl Ha NpogasnvMBaHue

Mnowaab .4, onpegensioT no gopmyne

Ay =u -y, (8.89)

rae i - nepuMeTp KOHTypa pacyeTHOro nonepe4yHoro ceveHud,;

.EED - npuBeaeHHasn pa6oqaﬂ BbICOTa Cce4veHunsa

iy = 0.5 (g, +hy ),

3p0ech fip, 1 ?zuy - paGoyasi BbicoTa cevyeHust Ans NPoAoNbHON apMaTypbl, PacronoXXeHHOW B HanpaeneHuv ocen X n ¥ .
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8.1.48 PacueT aneMeHTOB C MonepeyHon apmaTypon Ha MpoAdaBnvBaHWe Mpu AeNCTBUW COCPELOTOYEHHOWM CUMbl (CM. PUCYHOK
8.13) npomsBoaAT us ycnosusi

F 2By +F, (8.90)

WLl

rae st 4 - NpeaenbHoe ycunue, BOCNPUHMMaEMOe NnonepeyHor apMaTypoi npyu npoaasnueaHuu,
FE: wis - pefensHoe ycunue, BocrnpuHnmaemoe 6eToHoOM, onpeaensemoe cornacHo 8.1.47.

Ycunue st,uff' BOCNpuHMmMmaemoe nonepequPl apmaTyp0|7|, Hopmaanon K I'IpO,D,OJ'IbHOI7I OCKn 3anemMeHTa w”n pacnonomeHHon
PaBHOMEpPHO BOOSb KOHTYPa pac4eTHOro nonepevyHoro cev4eHnd, onpenenarT no cpopmyne

Fonut =085, 1, (8.91)

o€ .y - YCUnMe B MOMEepeyHol apmatype Ha eaMHULY OJIMHbI KOHTypa PacyeTHOro MOMEepeqHOro CeYeHWs, PacronoXeHHOW B

npepenax paccrosiHus 0,54y Mo 06e CTOPOHbI OT KOHTYpa PACHETHOTO CeveHust

R A
Gop = —— 1 (8.92)
SW

A, - nnolwaab ceveHns nonepeyHoit apmMaTyphbl C LIAroM &, , PacrornoXeHHas B npeaenax pacctosHus 0,5k, no obe CTOPOHbI
OT KOHTYpa pPacyeTHOro MornepevHoro CeHeHms no nepuMeTpy KOHTypa pacyeTHOro MornepeyHoro CeuYeHns:;

& - NepMMETP KOHTypa pacyeTHOro NonepevyHoro ceveHus, onpegensemsii cornacHo 8.1.47.

Mpy pacnonoxeHun NoNepedHoi apMaTypbl He PABHOMEPHO MO KOHTYPY PacyYETHOTO MOMEpPeYHOro CeYEHMUs!, 8 COCPEAOTOHEHHO Y
ocel NrioLaaKy nepeaayn Harpysku (KpectoobpasHoe pacronoxeHne NnornepeyHoi apMaTtypbl) 3Ha4eHne ¢, OMPEAEnsioT C y4ETOM

oblen nnowaau nonepedHon apmarypbl A

v » PACMONOXEHHON MO PaKTUHECKMM [JIMHAM Y4acTKOB PacrofOXEHUs NonepeyHol

apmarypel L, 1 sty Mo pacyeTHOMY KOHTYpy MpofaBnuBaHusi (pucyHok 8.11, T), MepuMeTp KOHTypa U MPUHUMAIOT Takke Mo

baKTU4ECKMM ANIMHAM Y4aCTKOB PacronoXxeHuns nonepeqHon apmatypsl L

. M sty.

3HaueHne £ i + My i NPUHAMALKT He Gonee 2.5, . . MonepeyHyto apMaTypy yunTbIBaKOT B pacyeTe Npu Fy, .x He MeHee

0,25 FEJ,HIL‘ .

3a rpaHuuen pacnonoXeHna nornepevyHon apmaTypbl pacyeT Ha npodasnuBaHue npoussogdat cornacHo 8.1.47, paccmartpusasi
KOHTYP pac4eTHOro MoMnepeYHoro cedeHns Ha paccTosiHum 0,5%; OT rpaHvubl pacronoXeHUsl NonepeyHon apMaTtypsl (CM. RUCYHOK

8.13). MNpwn cocpeaoTo4eHHOM PacnofoXeHUM NONEPEYHON apMaTypbl MO OCSIM MIoLWaAKkv nepeaadn Harpy3ku, KpOMe TOro, pacyeTHbIN
KOHTYP MOMEPEYHOro ceyeHus GeToHa NPUMHUMAOT MO AMaroHasnbHbIM JIMHUSIM, CIELYHLWMM OT Kpas PachofioKEeHWUst NMornepeYHomn
apmatypsbl (CM. pucyHok 8.11, 1).

MonepeyHass apMaTtypa [OOIKHAa YOOBMETBOPSATb KOHCTPYKTUBHbIM TpeGoBaHusiM, npuBefdeHHbsiM B 10.3. lMpu HapyleHuu
yka3aHHbIX B 10.3 KOHCTPYKTMBHbLIX TpeboBaHU B pacyeTe Ha NpodaBnuMBaHWe crnefyeT yuuTbiBaTb TOMbKO MOMEPEYHy apmartypy,

nepecekarLLyto nupamMuay NpoAaBnMBaHus, npu obecneveHun ycroBuii ee aHKepPOBKY.

(M3meHeHHas pepakuus, Nam. N 1).
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1 - pac4eTHOEe nonepeyHoe CeYeHne; 2 - KOHTYP PacueTHOrO NMOMepPeYHOro ceveHust; 3 - rpaHnLbl 30HbI, B Mpefenax KoTopbIX B pacyeTe
y4YUTbIBAETCSI NONepeYHas apmartypa; 4 - KOHTYP pac4eTHOro NONepeYHoro ceveHmst 6es yyeTta B pacyeTe nonepeyHon apmartypsl; 5 -
KOHTYp MIOLLaaKN NPUIOXKEHWS Harpysku

PucyHok 8.13 - Cxema gnsa pacyeta xene3obeToHHbIX NIUT C BEPTUKArbHOW paBHOMEPHO pacnpeneneHHon NonepeyHon apmartypon
Ha npogasnuBaHve

Pacuyem anemeHmos Ha ripodasrnusaHue rpu delicmeauu cocpedomoYeHHbIX Cusbl U u3aubaru,e2o MoMeHma

8.1.49 PacueT anemeHTOB 6€3 nonepeyHoi apMaTypbl Ha NPOAABMNBaHUE MPU COBMECTHOM AeNCTBUN COCPEAOTOMEHHbIX CUMbl 1
13rnGatoLLero MOMeHTa (CM. PUCYHOK 8.12) NPOM3BOASAT M3 YCIOBUS

7 M =1, (8.93)
Py My i
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roe & - coCpefoTOYEHHast cuna OT BHELLUHEW Harpysku;

A - cocpenoToYeHHbIN n3rnbatoLwnii MOMEHT OT BHELLHEN Harpy3ku, y4MTbiBaeMblld Npu pacyeTe Ha npogasnueBaHue (cMm. 8.1.46);

Fyuie v My - NpenenbHble COCPeaOTOYEHHbIE CUMa U N3rNGaIOLWMIA MOMEHT, KOTOpPble MOTYT GbiTb BOCTPUHSTLI GETOHOM B
pacyeTHOM MOMNEepPeYHOM CeYeHMM NPpY UX pasaensHOM AeicTBuM.

B >kene3oGeTOHHOM Kapkace 34aHWA C MNMOCKUMU MEPEKPLITUSIMA COCPEAOTOYEHHbIN M3rnbatolmii MomeHT  Af,. paseH
CYMMapHOMY M3rnbaroLiemMy MOMEHTY B CEYEHUSIX BEPXHEWN U HUXKHEW KOMOHH, MPUMbIKAIOWMUX K MNEPEKPLITUIO B paccMaTpMBaeMoM

yane.

MpepenbHyto cuny Fb,ue‘f onpeaenaoT cornacHo 8.1.47.
MpeaenbHbIi n3rnbaroLwmin MOMeHT MEJ,L:IE onpenenatoT no opmyne
My = Roe - Wy -1y, (8.94)
roe Wz, - MOMEHT CONPOTUBIIEHMSI PACYETHOIO NOMNEPEYHOro CeveHus!, onpeaensembl cornacHo 8.1.51.

I'Ip|/| [encTBmm nsrnbaroLmx MOMEHTOB B ABYyX B3aMMHO nepneHanKynapHbIX NITOCKOCTAX pacyeT Npon3BoaAT U3 yCroBUA

F M M,
+ +

X

=1, (8.95)
Fypurr Mpyar My i

npu 3TOM MpUHMMaIoT
M
i+

Mypure My uie Fy it

rae &, M, v M}, - COCPEenOTOYEHHbIE CUMNa K U3rnbaiole MOMEHTbI B HANpaBmneHusix ocen X U ¥, yunTbiBaemble npu pacyete

=05

E l

Ha npogasnueaHue (cM. 8.1.46), OT BHELLHeNW Harpys3ku;

By Mar i Mby 4l - NMPEdenbHble COCPefoTOYEHHbIE Cuna W uarnbarolme MOMEHTLI B HanpasneHusix ocen X u I,
KOTOPbIEe MOTYT BbITh BOCMPUHATHI GETOHOM B PACUETHOM MOMEPEYHOM CEYEHUU MPU UX PA3AEnbHOM AeNCTBUN.

Yeunue £ i OnpeaensitoT cornacHo 8.1.47.

Yeunust My, i 1 Mby 4f OMPEAENsIoT COrMacHo ykasaHusiM, NMPUBEAEHHbLIM Bbillie, NPU AENCTBUM MOMEHTa B MIOCKOCTU OCEil
X nY coorBercTBEHHO.

8.1.50 PacyeT npo4yHOCTWN 3NEeMEeHTOB C MOMEepeyYHOn apMaTypor Ha npodasnvBaHue Mpu AEeNCTBMM COCPEOOTOYEHHOW CUMbl U
n3rnbaroLmMx MOMEHTOB B IBYX B3aMMHO NEPNEHAUKYNSPHbIX MIOCKOCTSX NPOU3BOAST U3 YCITOBUS

F M M
+ : + 4 =1, (8.96)
FEJ,L!IE + st,uif MEJx,qu + M.sw,x,uif ME{}I,HIE + MSWJ,HIE

npu 3TOM NPUHMMALOT

M, N M, F

=05
M&x,u.!’f + M.sw,x,u.!’f MEJ},L:.!’E’ + M.s FEJ,L:.!’f + F.s

W, p ulf ST
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rae &, M, n My - cm. 8.1.49;

Fyur, My m Mb}, 4l - NPederbHble COCPEeOTOMEHHble Cumna U n3rnbaroLme MOMEHTbI B HampaBneHusix ocen X n ¥,
KOTOpbIE MOTYT 6bITb BOCMPUHATHI GETOHOM B PACYETHOM MOMEPEYHOM CEYEHWUI NMPU UX PasaeribHOM AENCTBUM;

Fowutt Mow xuir v Mgy ui - NPEAENbHBIE COCPEAOTONEHHBIE CUNA U M3rMBAIOLLME MOMEHTHI B Hanpasnexnsx ocert X n I,
KOTOpbIE MOTYT GbITb BOCMPUHSITLI MOMNEPEHHON apMaTypOi NPy UX PasnernbHOM LeNCTBUM.

Yonrws Fy e, My e My uip 0 Fapy gy Onpenensior cornacho ykasanmsm 8.1.48 v 8.1.49.

Yourms Mgy yuip M Mgy ui . BOCIPUHMMAEMbIE MONEPEUHON ApMATYpOI, HOPManbHON K MPOAOMBHOM OCKM dnemeHTa U

pacronoXeHHON paBHOMEPHO BAOMb KOHTYpa pPacyeTHOTO CeYeHWsl, OnpeaensloT npu AencTBun u3rmbaloliero MomeHTa
COOTBETCTBEHHO B HanpasneHun ocen X 1 ¥ no dpopmyne

M.sw,uif =08 g4 Wy, (8.97)
A€ sy U Wsw onpegensoT cornacHo 8.1.48 n 8.1.52.

BHaueHnst Fy i + Foyuir s My uir T Mo 10 M&y ulé +f|r1"5w,LJJ L B YCroBuu (8.96) npuHumatoT He Gonee 2 & i, 2 My,

20 by,ulf COOTBETCTBEHHO.

MonepeyHas apmatypa OomkHa oTBeYaTb KOHCTPYKTMBHbIM TpeboBaHusam, npusefeHHbiM B 10.3. MNMpu HapyweHun ykasaHHbIX B
pasgene 10.3 KOHCTPYKTUBHbIX TpeboBaHW/ B pacyeTe Ha MpoAaBnvMBaHWE CredyeT Y4YuTbiBaTb TOMbKO MOMEPEYHY apmaTtypy,
nepecekaroLLyo nupamvay NpoaaBnmnBaHns, NpyM obecneyeHnn yCcnoBuii ee aHKepOoBKU.

8.1.51 B o6LleM crnyyae 3Ha4YeHWsl MOMEHTa COMPOTUBIEHUS pacyYeTHOro KOHTypa GeToHa npv npoaaBnmuBaHWn WE’X(.PI' B
HanpaBneHnax B3avMHO NeprneHavKynspHbIX oceit ¥ 1 ¥ onpegensatoT no dopmyne

Toaty)

_— (8.98)
x(}’)m

Wonipy =

roe ff’x':.}']' - MOMEHT WHEpPLMN PaCHETHOrO KOHTYpa OTHOCUTENBLHO OCEW I"l " Xl, NPOXOASLLUMX Yepe3 ero LEHTP TsKecTu (Cm.
pucyHok 8.11);

Xl:_}f:lm - MakCumarnbHO€e pacCToAHMe OT PpacH4EeTHOro KOHTypa A0 €ero ueHTpa TAXeCTu.

Ha4yeHne MOMeHTa unHepuumn EJXIL}':I npenendarT Kak MMY MOMEHTOB MHEpUUn EJJ.‘{}':I!' TAENbHbIX YyY4aCTKOB YETHOI
3HayeHne MOMeHTa uHe { onpenendrT Kak C OMEHTO e ! oTae acCTKO aC4eTHOro

KOHTYypa nonepe4yHoro ce4YeHuna OTHOCUTENbHO LUeHTpalribHbIX ocewn, npoxoadawmnx 4epes UeHTp TAXeCTU pacCyHeTHOro KOHTypa,
NPUHUMagA yCIrioBHO LWMPUHY KaXXao0ro y4acTtka paBHOVI eanHunue.

lMonoxeHune LeHTpa TSXKECTU pacyeTHOro KOHTYpa OTHOCUTESIbHO Bbl6paHHOI;1 Oocu onpenenarT no cbopmyne

x(yip = M (8.99)

zL

rae Z; - AnNvHa OTAENbHOrO y4acTka pacyeTHOTO KOHTYPa;
x; (¥ )p - PAcCTOsiHME OT LEHTPOB TSHXKECTU OTAEMbHbIX Y4ACTKOB PACHETHOrO KOHTYPa [0 BbIGPaHHbLIX OCen.

I'Ip|/| pacyeTax npuHMMarT HanMeHbLlIne 3Ha4eHUA MOMEHTOB CONPOTUBITIEHUA WEJX n WEJ} .
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MomeHT conpoTmnBieHna pac4eTHOro KoOHTypa 06eToHa Ans KONMOHH Kpyrnoro ce4eHna onpenenatoT no q)opmyne

2
G

roe L) - AMameTp KOMOHHbI.

8.1.52 3HayeHUss MOMEHTOB COMPOTMBIIEHWUS MOMEPEYHON apmMaTypbl NPV MNPOAABMIUBAHUM Wsw,x{y:, B TOM chnyyae, korga

ronepeYHas apmaTypa pacrosiokeHa paBHOMEPHO BAOMb PacYeTHOrO KOHTypa MpoAaBnuBaHUs B npegenax 30Hbl, rpaHuLbl KOTOPOW

Ay

OTCTOAT Ha PacCTOsiHUM —— B KaXayl CTOPOHY OT KOHTypa npogaenvBaHusi 6eToHa (CM. pucyHok 8.13), nMpuHMMAaloT paBHbIMU
2

COOTBETCTBYIOLMM 3HaqeHUAM Wy, n Wy, .

Mpn pacnonoxeHun nNonepevHon apmaTypbl B NIOCKOM 3fIEMEHTE COCPEAOTOYEHHO MO OCAM FPy30BOM MIOLAAKNU, HAaNnpuMep no
OCM KOMOHH (KpecToobpasHoe pacronoXeHne MomnepeyHon apmaTtypbl B MEPEKPbITUN), MOMEHTbI COMPOTUBIIEHUS MOMNEPEYHON
apMaTypbl ONPeaensioT No TEM Xe npaBuram, YTO U MOMEHTbLI COMPOTMBIEHMA GETOHA, NPUHMMAasi COOTBETCTBYHOLLYIO hakTU4ECKyLo

ANVHY OrpaHNYEHHOTO y4acTka PacronoXeHWs MonepeyHon apMaTypbl N0 PacHeTHOMY KOHTYPY NpoAaBnuBaHus L., U sty (cm.
pucyHok 8.11, ).

PacuyeT NNOCKOCTHbIX efe306eTOHHbIX 3/IEMEeHTOB NJIUT U CTEH No NPOYHOCTHU

8.1.53 PacyeT no NpoYHOCTU MNMAOCKUX NAUT NEPEKPLITUN, MOKPLITUA U PYHAAMEHTHbLIX NAUT crneayeT NPOU3BOAUTbL Kak pacyeT
NMOCKNX BbIOEMNEHHbIX 3IEMEHTOB Ha COBMECTHOE OeNCTBME M3rnbatoLiMx MOMEHTOB B HanpaBreHUM B3avMHO MEpPneHAMKYNSApPHbIX
oCell N KPYTALWMX MOMEHTOB, MPUMOXEHHbIX MO GOKOBBIM CTOPOHAM MIIOCKOrO BbIOAENEHHOrO 3fIEMEHTA, a Takke Ha [encTBue
NPOJONbHBLIX U NOMEPEYHbIX CUM, MPUITOXEHHbLIX MO GOKOBLIM CTOPOHAM MNJTOCKOrO BblAENEHHOIO arieMeHTa (CM. pucyHok 8.14).

Kpome TOro, npv onvpaHuMn MrOCKUX NIUT Ha KOMOHHbI CriedyeT MpouM3BOAUTbL pacdeT NnuT Ha MpoAaBnMBaHWE Ha OeNCTBUE
COCPEAOTOHMEHHBLIX HOPMAarbHbIX CUIT U MOMEHTOB cornacHo 8.1.46-8.1.52.

PucyHok 8.14 - Cxema ycunun, 0eNCTBYOLLNX HA BbIAENEHHbIV NITOCKUA 3N1EMEHT €OUHNYHOW LUMPUHbI
8.1.54 PacyeT no NpoYHOCTM NIOCKMX MAMT B obLLem criyyae npou3BogAT NyTeM pasgerneHns NocKoro anemMeHTa Ha OTAernbHble
crnov cxaTtoro 6eToHa 1 pacTaHYTON apMaTypbl U pacyeTa Kaaoro crnosi OTAENbHO Ha AeUCTBME HOPMaribHbIX U CABUraloOWMX cun B
3TOM CIoe, NoSyYeHHbIX OT AeNCTBUSI U3rMbatoLLMX U KPYTALLMX MOMEHTOB M HOpMasbHbIX CUI (CM. pucyHok 8.15).
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PucyHok 8.15 - Cxema ycunui, gencreyownx B 6ETOHHOM M apMaTypHOM COsIX BbIAENEHHOTO NIOCKOrO SeMeHTa NNuTbI (YCUns Ha
NPOTMBOMONOXHBIX CTOPOHAX YCIMOBHO HE NMoKa3aHbl)

PacyeT nnockux anemMeHTOB MAUT MOXET Takke npon3BoanTbCA bes pasgeneHna Ha cnou 6eToHa 1 paCTﬂHyTOIZ apmMaTtypbl Ha

COBMECTHOE [OEWCTBME M3rMbalolwmx U KPYTALWUX MOMEHTOB M3 YCMOBUIA, OCHOBAHHLIX Ha OBOOGLUEHHBLIX YPaBHEHWUAX MPEeaEenbHOro
paBHoBecUs:

(M = M) (M g =M, )= M3 2 0; (8.100)
My 2 My, (8.101)
My 2y (8.102)
My 2 My (8.103)

rae M, M}, , Mjg, - n3rmbaroLme 1 KpyTsaLiMe MOMEHTbI, AENCTBYIOLLME Ha BblOENEHHbI NITOCKUAN 3EMEHT;

Mow, M}, i Ml}, uf - MpedenbHble u3rbalolme U KpyTSLiMe MOMEHTbI, BOCMPUHUMAEMbIE MIIOCKUM BblAEneHHbIM
3MEMEHTOM.

BHaueHusi npedenbHbix usrnbaiowmx momentos I,y v M, p creayer onpenensTe u3 pacyera HOPMarbHbIX CeMEHWi,

neprneHauKynapHbix ocam X u ¥, NnNockoro BbiOEMNEHHOrO 3reMeHTa C NPOAONbHOM apMaTypou, napannensHom ocam % un ¥,
cornacHo 8.1.1-8.1.13.

3HayeHus npeaerbHbIX KpYTALWUX MOMEHTOB criefyeT onpeaenstb no 6eToHy MEWJ uif W MO PacTsiHyTOWM NpoAonbHo apmartype

M 5 i MO hOpMynam:

Mg e = 01R 20 (8.104)
rae & W jz - MEHbLUMIA U BOMbLUMIA pa3Mepbl COOTBETCTBEHHO MITOCKOrO BbIAENEHHOIO 3NEMEHTA;
M ate = 0.5R; (A + A5 Mg, (8.105)
roe Asx 7] As}, - MNOWaamn ceveHns NpoaosbHOM apMaTypbl B HanpaeneHun ocen X n ¥ ;

.’EED - pa6oqaﬂ BbICOTa Nnonepe4vyHoro cevyeHnd ninTbl.
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ﬂOI’IyCKaeTCﬂ NPUMEHATb U gpyrme Metodbl pacyeTa no NpovYHOCTU MJIOCKOro BbiAermieHHOro anemMeHTa, nosflydYyeHHble Ha OCHOBe
paBHOBEeCUA BHELLHUX yCVIJ'IVIVI, ,D,eﬁCTByIOLLI,VIX no 60KoBbIM CTOpOHaM BbleneHHOro anemMeHTa n BHyTPeHHUX yCVIJ'IVIVI B AnaroHasibHOM

CeYeHnn NNoCKOoro BblaerneHHoOro anemMeHTa.

Mpn pencTBuUM Ha BbIAENEHHBIN MITOCKUA 3MEMEHT NNUT Takke NPOAONbHOM CUMbl pacyeT crieqyeT Mpou3BOAUTb Kak Aris
BbIEMNEHHOro NSI0CKOro anemMeHTa cTeH cornacHo 8.1.57.

8.1.55 Pac4eT nnockoro BbiAENEHHOro 3NeMeHTa Ha AenNCTBUE NonepeYHbIX CuIl cneagyet npon3soanTb U3 ycroBust

&+Q—‘y5], (8.106)
Qx,uff Qy it
rae Qx " Q}, - nonepeyHble CUnbl, AeiCTBYOLWME N0 BOKOBLIM CTOPOHAM MITOCKOrO BbIAENEHHOIO 3NEMEHTa;
Qx,uif n Qy,ﬂff - npeaenbHble nonepeYHble CUsbl, BOCNpUHMMaemble NnioCKMM BblAENEeHHbIM 3J1IEMEHTOM.
3Ha4yeHus npegenbHbIX nonepeYHbIX cumn onpenendarT no d)opmyne
Chpe =Ly +lsw (8.107)

rae QEJ n st - npepenbHble MnonepevyHble Curbl, BOCMNpUMHMMaeMble COOTBETCTBEHHO 6eToHOM M nonepequVl apmaTypoPl n

onpegensemble no popmynam

{y = 0.5 Rty ; (8.108)

Cow =T ol (8.109)

rae g, - MIHTEHCYBHOCTb NONepeYHoro apMmMpoBaHusl, onpeaensiemas no cdopmyne (8.59).

8.1.56 PacyeT no npo4yHOCTU CTEH B 06LLEeM cryyae crieayeT Npou3BOAUTL Kak MITOCKUX BblAENEHHbIX 3N1IEMEHTOB Ha COBMECTHOE
OencTBME HOPMarnbHbIX CUM, U3rMHatoWLmMX MOMEHTOB, KPYTALLMX MOMEHTOB, CABWratOLMX CUM, MOMEPEYHbIX CWM, MPUNOXKEHHBLIX MO
BGOKOBbLIM CTOPOHaM MJTOCKOTO BbIAENEHHOrO anemMeHTa (CM. pucyHok 8.16).
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PucyHok 8.16 - Cxema ycunumn, AeNCTBYIOLLMX Ha BblAEMNEHHbIN MIOCKUA SNEeMEHT €ANHUYHON LUNMPUHBI CTEHbI (YCUNUs Ha
NPOTUBOMOMOXHbLIX CTOPOHAX YCMOBHO HE MOKa3aHbl)
8.1.57 PacyeT cTeH B 06LieM criyqyae Npov3BOAAT NyTEM pasfeneHnst MIOCKoro afieMeHTa Ha OTAENbHbIE CIOU CXaToro 6eToHa u
pacTaHyTOM apMatypbl U pacyeTa KaXaoro crosi OTAenbHO Ha AEWCTBME HOPMaribHbIX U COBUralLWMX CUl B 3TOM CMOE, MOMYyYeHHbIX
OT OENCTBMSA U3rMbatoLLmMX 1 KPYTALWUX MOMEHTOB, OOLLMX HOpMarbHbIX U CABUraloLWUX CUI.

[onyckaeTcs npou3BoauTb pacyeT 6e3 pasgeneHusl Ha crioy 6eToHa M pacTAHYTOW apMaTypbl OTAENbHO M3 MIOCKOCTU CTeHbl Ha
COBMECTHOE [AeicTBMe U3rnbarolumx MOMEHTOB, KPYTSLLMX MOMEHTOB M HOpMAasibHbIX CUM UM B MIOCKOCTU CTEHbl HA COBMECTHOE

[OeNCTBE HOPMaIbHbIX Y COABUTaOLWMUX CUIT.

Pacyet cTeHbl B CBOEW NNOCKOCTU NPOM3BOAST U3 YCIIOBUIA, OCHOBAHHBIX Ha OBOBLLEHHBIX YPaBHEHMSIX NPEaenbHOr0 PaBHOBECHS:

(Myate = M) (W gy — N, ) = Ny 20 (8.110)
Ny 2 Ny (8.111)
Ny =Ny (8.112)
Ny it =y, (8.113)

roe A, N_}, " Njg, - HOpMarsbHbIE U CABUraloLLMe CuIbl, 4eNCTBYIOLME NO GOKOBBLIM CTOPOHAM My1I0CKOrO BbIZENEHHOMO 3IEMEHTa;

My, Ny v Ny uy - NpefenbHbie HOpManbHele M CABUrAIOLME CUIbl, BOCTIPUHUMAEMbIE MIIOCKUM  BbIAENEHHbIM
3MeMEeHTOM.

3HauveHus npeaenbHbIX HOPpManbHbIX CuUn Nx,u.!’f n Ny,uif cnengyetr onpegenAaAtb M3 pacyeta HoOpMalbHbIX ceyeHun,

neprneHaVKyNApHbIX ocsM ¥ 1M ¥, NNocKoro BbiAENeHHOro afnemMeHTa ¢ BepTUKarbHON 1 FOPU3OHTarbHOM apMaTypon, napannerbHoi
ocam X n ¥ , cormacHo 8.1.14-8.1.19.
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3HayeHus NpefenbHbIX CABUMAOLUX CUI CrieayeT onpefensite no GeToHy Nb@l,uiﬁ 1 no apmarype sty,uiﬁ no dhopmynam:
NE:ng,qu =038,4;, (8.114)
rae A, - pabodas nnowans NonepeqHoro ceveHns 6eToHa BbiAENeHHOro aremMeHTa;
Nﬂf}'sﬂff =05F (4, +A5J,]| . (8.115)

rae A, m ASJ, - Nnowagb CeYeHnst apMaTypbl B HanpasneHu ocen ¥ M ¥ B BblAENEHHOM 3feMeHTe.

Pac4yeT 13 nnockocTu CTeHbI npon3BogAT aHanorM4yHO pacyeTy NNOoCKUX NinT I'IeperbITVIVI, onpenendaa 3Ha4d4eHuA npenerbHblX
n3rnbaroLmx MOMEHTOB C Y4eTOM BITUAHUA HOPMarbHbIX CUIT.

[onyckaeTca NpUMeEHsITb 1 ApyrMe MeTodbl pacyeta Mo NPOYHOCTU NIIOCKOTO BbIAENEHHOMO 3MEMEHTa, NoMyYyeHHble Ha OCHOBE
pPaBHOBECHS! BHELLHUX YCUMUIA, AENCTBYIOLLMX MO GOKOBLIM CTOPOHaM BbIAENEHHOIO 3NIEMEHTA, U BHYTPEHHUX YCUIWIA B AMAroHansHOM

ceYyeHnn BblaeneHHoro aneMeHTa.

8.1.58 Pacuet no NPOYHOCTU NJNIOCKUX BblAENEHHbIX 3NIEMEHTOB CTEH Ha aencreuve nonepeYyHblX cun cnenyet npoun3BoauTb
aHarorn4yHo pacyeTty niunT, HO C y4eTOM BIIMAHUA NPOAOSIbHbIX CUI.

8.1.59 PacueT no TpeLiMHOCTONKOCTN NNUT (Mo 0O6pa3oBaHUI0 U PaCKPbITUIO TPELLMH HOPMaribHbIX K MPOAOSIbHOM OCK dremeHTa)
crnegyeT Npov3BOAMTL Ha OeNCTBME U3rnbaroLmx MOMEHTOB (6e3 yyeTa KpyTSaLWwmux MOMEHTOB) COMMacHO ykasaHuam pasaena 8.2.

8.2 PACYET 3NIEMEHTOB XEJIE30OBETOHHbIX KOHCTPYKLUA NO NMPEOENbHBLIM COCTOAHUAM BTOPOW
reynnbl

OO6LmMe nonoxeHus

8.2.1 PacyeTbl No npegenbHbIM COCTOAHUAM BTOPOW FPynbl BKKOYAKOT:
- pacyeT no 06pa3oBaHNIO TPELLWH;

- pacyeT Mo pacKpbITUIO TPELLH;

- pacyeT no gecopmauusam.

8.2.2 PacuyeT no obpasoBaHuio TPELLMH NPOM3BOAAT, Korda HeobxoamMmo obecneyuntb OTCYTCTBME TPeLWUH (CM. 4.3), a Takke Kak
BCMOMOraTesibHbIN NpK pacyeTe No packpbITUIO TPELLMH U No AedopMaLmsM.

8.2.3 MNpwn pacuyeTe no o6pa3oBaHMI0 TPELLUH B LEeNsX UX HedonyweHns KoadMUUNEHT HAOEXHOCTM NO Harpyske npuHUMarT
";ff = 1,0 (kak npu pac4eTte No npoyHocTn). [pn pacuyeTe NO packpbITUO TPELUH 1 No AedopmMaumnam (BKNYas BCNOMOratenbHbIn

pac4eT no 06pas3oBaHMI0 TPELLMH) NPUHMMAIOT KO3(POULNEHT HAOEXHOCTM NO Harpy3ke Ty =1,0.
PacueTt xene306eTOHHbLIX 31IEMEHTOB N0 06Pa30BaHMIO U PACKPbITUIO TPELUUH
8.2.4 Pacyer xene3o0eToHHbIX 3neMeHTOB No 06pasoBaHuUio TPeLLMH NPOU3BOAAT U3 YCIOBUS

M= M,,, (8.116)

rae Af - un3armbarowmii MOMEHT OT BHELUHEM Harpy3km OTHOCUTENbHO OCW, HOPMAasibHOM K MIOCKOCTM LENCTBUST MOMEHTa W
NPOXOASILLEN Yepes LEHTP TSHKECTU NPUBEAEHHOMO NOMNEPEYHOro CEYEHUS ANEMEHTA;

M. - ©3rMGaIOLLMIA MOMEHT, BOCTPUHUMAEMbIi HOPMarbHBIM CEYEHUEM SreMeHTa Npu 06pa3oBaHWM TPELLVH, onpeaensieMblit
no dopmyrne (8.121).
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Ons LeHTpallbHO-paCTAHYTbIX 311EeMEeHTOB o6pasoBaH|/|e TpeLwnH onpeaenatoT n3 ycrnosua

NN

cre

(8.117)

roe A - npogonbHoe pacTarMBaioLlee yCunme oT BHELLHEW Harpysku;

N,

cre ~ MPOAOSIBHOE pacTArnBatoLlee ycunme, BOCnNpuHMMaemMoe dnemMeHTom npu O6pa3OBaHMVI TPEeLWuH, onpegendaemMoe cornacHo
8.2.13.

8.2.5 B cnyvasx, korga BbinonHsetrcsa ycnosue (8.116) wmnn (8.117), BbLINONHAKOT pacyeT MO packpbiTUO TpewmH. Pacyet
ene3obeTOHHbIX 3r1IeMEHTOB NMPON3BOAAT NO HEMPOAOIHKUTENBHOMY Y NPOLOMKMNTENBbHOMY PACKPBITUIO TPELUMH.

Henpop.onx(MTeanoe pacKkpbiTe TpewunH onpenendarT OT COBMECTHOro OEeNcTBUS NOCTOSIHHBIX U BPEe€MEHHbIX (,EI,J'IVITeJ'IbeIX 7]
KpaTKOBpeMeHHbIX) Harpy3oKkK, NpoaoImKUTENbHOE - TONbKO OT NMOCTOAHHbLIX N BPEMEHHbIX OANMUTENbHbIX HAarpy3okK (CM. ﬁ)

8.2.6 Pac4yeT no packpbITUIO TPELLUH MPON3BOAAT U3 YCrOBUA
ope Eacrc,uff ) (8.118)

r0€ 2, - LUMPWUHA PAcKpbITUS TPELMH OT AeCTBUS BHELIHEN Harpysku, onpeaensiemMas cornacHo 8.2.7, 8.2.15-8.2.17;

ﬂcrc,u&f - npeaenbHOo aonyctnMmasn WnprHa pacKkpbiTUA TpeLwnH.

3HaueHus a NPUHUMAIOT PaBHbLIMU:

cre,ult
a) n3 ycrnosus obecneyeHnsi COXpaHHOCTH apmaTypel
knaccos A240...A600, B500:

0,3 MM - NpY NPOAOIKMUTENBHOM PaCKPbITUM TPELLMH;

0,4 MM - MpU HEMPOZOIMKNTENBHOM PaCKPbITUN TPELLUH;
knaccos A800, A1000, Bp 1200- Bp 1400, a Takke knacco K1400, K1450, K1500, K1550, K1650 gnametpom 12 mm 1 Gonee:

0,2 MM - NpY NPOAOIMKUTENbHOM PACKPbITUN TPELLNH;

0,3 MM - PV HENPOAOIMKUTENBHOM PaCKPbITUN TPELLVH;
Knaccos Bp 1500, Bp 1600, a Takke knaccoe K1500, K1550, K1650, K1750, K1850, K1900 guameTtpoM MeHee 12 MM:

0,1 MM - NP NPOAOIMKUTENBHOM PACKPLITUN TPELLUMH;

0,2 MM - MPU HENPOZOIMKUTENIBHOM PACKPbITUN TPELLMH;

6) 13 yCnoBus orpaHNYeH1s NPOHMLLAEMOCTIN KOHCTPYKLIMIA

0,2 MM - NpY NPOAOIMKUTENIbHOM PACKPbITUN TPELLNH;

0,3 MM - MPY HENPOZOIMKUTENIBHOM PACKPbITUN TPELLMH.

(N3meHeHHas pegakums, N3m. N 1).

8.2.7 PacyeT »xene3o6eTOHHbIX 3NIeMEHTOB CreayeT NPOU3BOAMTE MO NPOAOIHKUTENBHOMY M MO HEMPOAOIKUTENIBHOMY PacKpbITUIO

HOPMalbHbIX TPELUNH.

LUnpuHy NpodormKUTENBHOMO PackpbiTUs TPELLMH ONpeaensioT no dopmyne
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ope = Lepels (8.119)
a LWMPWHY HEMPOLOMKMTENBHOTO PacKPbLITUS TPELLMH - Mo dhopmyrne

Bope = Bgpe] Tepe? ~ Dopeds (8.120)
roe ﬂcrcl - LUMPUHA pacKpbITUA TpeLnH OT NPOAOJIKUTENBbHOIo ,CleIZCTBI/Iﬂ NOCTOAHHbIX N BPEMEHHbIX ANUTENbHbIX HAarpy3ok;

@ape7 - LUMPMHA PACKPBITUS TPELWH OT HenpOJOIKWUTENbHOTO AEWCTBMS MOCTOSAHHBIX UM BPEMEHHbIX (OSNIMTENbHbIX W
KpaTKOBPEMEHHbIX) Harpy3ok;

[ LUMPUHa pacKpbITUA TPeLnH OT HENPOAOIMKUTENTbHOIo 0EeNCTBUS NOCTOSIHHBIX U BPEeMEHHbIX OJNTUTENbHbIX HAarpy3oK.

(M3meHeHHas pepakuus, Nam. N 1).

OnpegeneHne MomMeHTa o6pa3oBaHUsA TPELLMH, HOPMaJibHbIX K MPOAONILHOM OCU 3fIeMeHTa

8.2.8 VMarnbarowmin MOMEHT Mm npu obpasoBaHuM TpelmH B obliem crnyvae onpegensieTcs no gedopmaunoHHON Mopenu
cornacHo 8.2.14.

[na anemeHTOB NpPsiMOYronbHOro, TaBpPOBOIO UMW ABYTABPOBOrO CEYEHMS C apMaTypoW, pPacrofiOXEHHOW Yy BEPXHEN U HWXKHEN
rpaHen, MOMEHT TpeLwunHoobpa3oBaHNA C y4eTOM Heynpyrux gedopMaunii pacTsHyToro 6eToHa gonyckaeTcsi onpegenstb CornacHo

ykasaHusam 8.2.10-8.2.12.

8.2.9 [lonyckaeTca MOMeHT 06pa3oBaHus TpeLLMH onpeaenaTb 6e3 yuyeta Heynpyrmx gecdopmaumin pactsaHyToro 6etoHa no 8.2.11,
npuHumas B ¢opmyne (8.121) Wp; =W,.g. Ecrm npu atom ycrnosue (8.118) unu (8.139) He ynOBMETBOPSIETCS, TO MOMEHT

06pa3oBaHus TPELLMH CrieayeT onpenensiTe C y4eToM Heynpyrix gecdopMaumii pacTaHyToro GeToHa.

8.2.10 MomeHT obpa3oBaHus TPELMH C YY4ETOM Heynpyrnx gedopmaumii pacTaHyToro 6eToHa onpeaensitoT B COOTBETCTBMM CO
crnenyroLmMMmN MONOXEHNSMMU:

- cevyeHust nocrne AedopMnpoBaHnNs OCTaKOTCA MITOCKUMU;
- 3MOPY HanNpPsKEHUIN B CXaTon 30He BeToHa NPUHMMAaIOT TPeyronbHOM opMbI, Kak Ans ynpyroro Tena (cM. pucyHok 8.17);

- anwpy Hal'lpﬂ)KeHVIVI B paCTﬂHyTOI7I 30He GeToHa NpUHUMAKT TpaneumeBM,quﬂ (*)OprI C HanpsXeHnamun, He npesblllatolmMmn

pacyeTHbIX 3HAYEHNI COMPOTUBIEHUS GETOHA PACTSKEHWIO Fps s ;

- OTHOCUTENbHYI0 AedhopMaLIMIo KpaiHEro pacTsHYTOro BOMOKHa 6eToHa NPUHMMALOT paBHOW ee NMPeAenbHOMY 3HAYEHUIO Epys yi

npuv KpaTKOBpEMEHHOM AencTBuu Harpy3sku (cm. 8.1.30); npy ABYX3Ha4YHOM antope AedopMaLuii B CeHeHUN anemeHTa Eing it =0,00015;

- HanpsHKeHUs B apMaTtype NPUHUMMaIOT B 3aBMCUMOCTU OT OTHOCUTENbHLIX AedopMaLuil kak Ans ynpyroro Tena.

8.2.11 MomMeHT 06pas3oBaHmMs TPELLUH C YH4ETOM Heynpyrnx aedopManuii pacTsiHyToro 6eToHa onpegensitoT no dopmyne

Mc;,.c = Rbf,ser : WPI iN-é‘x, (8.121)

rae WPI - ynpyronnacmqecxwﬁ MOMEHT COMNPOTUBNEHNA CEeYeHNA Ond Kpa|7|Hero PaCTAHYTOro BOJTOKHa 0eToHa, onpep.enﬂeMbM C

y4yeTom nonoxeHun 8.2.10;

2, - PacCTOodHUE OT TOYKM NPUNOXEHUA I'IpO,lJ,OJ'IbHOVI cunbl A (pacnonox(eHHon B LUEHTpe TAXeCTn npumBegeHHOro ce4vyeHusa

x
anemeHTa) [0 A4POBOW TOYKM, Hanboree yaaneHHoN OT PacTAHYTON 30HbI, TPeLMHooGpasoBaHne KOTOPOi NPOBEPSETCS.
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B copmyne (8.121) 3Hak "nntoc”" npMHUMAIOT NPy CXMMatoLLEN NpoaonbHou cune M, "MUHYC" - Npu pacTarMeatoLLen cune.

£y Op Ep T
£ £,
] ] ]
[+
a4 :E = ::?
]
3¢ M =
M N
C S 1/
= -
Bt ! =
a al Fal LA
Eg 2 - Eg I
Eptz Rosor Eprz Ryt sor
a &

1- YpPOBEHb LeHTpa TAXeCTu npuBeeHHOro nonepe4yHoro ce4yeHuns

PucyHok 8.17 - Cxema HanpsieHHO-0eOpMUPOBAHHOIO COCTOSIHUA CEYEHUS areMeHTa Npu NpoBepke 06pasoBaHns TPELLMH Npu
OencTBUU narmbaroLLero MoMeHTa (a), narmbaroLero MOMeHTa 1 NpoaonbHoW cunbl (6)

Ona npssMOyronbHbIX CeYEeHUN U TaBPOBbLIX CEYEHUI C MOMKOW, PacrosiOKEHHON B CXaTON 30He, 3Ha4YeHue ng npu aencTeum
MOMEHTa B MIIOCKOCTM OCY CUMMETPUK A0NYCKaeTCsi MPUHUMaTh PaBHbLIM

Wy = 1,0, (8.122)

roe I‘Kgd - yl'lpyrl/ll7| MOMEHT conpoTueneHna npnBegeHHoro ce4eHnd no pacmHyToﬂ 30HE ceYeHund, onpe,qenﬂeMbM B COOTBETCTBUU C
8.2.12.

8.2.12 MoMeHT conpoTusnexus i, .4 1 paccTosiHie €, onpeaensioT no popmynam:

!
Woq =1L (8.123)
e
W,
g, =1 (8.124)

Ared

rae {y.4 - MOMEHT MHEPLMM NPUBEAEHHOTO CEYEHWS AeMeHTa OTHOCUTENBHO Er0 LIEHTPa TSKECTU, ONpeaensiemblii o popmyre
Lyg =1+1, at+ii o (8.125)
i i, f; - MOMEHTbI MHEPLIMX ceveHuin 6eToHa, pacTAHYTON apMaTtypbl U CXaToOM apMaTypbl COOTBETCTBEHHO;
A4 - nnowanb NpMBeAeHHOTO NONEepPeYHOro CeYeHs aneMeHTa, onpeaensemas no gopmyre

Ay =A+4 o+ Ao (8.126)

. - KOapPUUMEHT NpMBEOEHMSA apMaTypbl K OETOHY
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A, A ﬂ; - NNoWaamn NonepeYHoro cevyeHns 6eToHa, pacTAHYTON U CKaTol apMaTypbl COOTBETCTBEHHO;

Vi - paccTtodaHue ot Hanbonee PacCTAHYTOro BOJIOKHA GeToHa oo LIeHTpa TAXXeCTn npuBegeHHOro nonepe4vyHoro ce4yeHnd anemMeHTa

_ Sf,red

-‘qred

Fi

34ecCb Sf red - CTaTU4ECKUA MOMEHT nroLwaau npnBegeHHOro nonepevyHoro cevyeHna anemMmeHTa OTHOCUTEelilbHO Hanbornee pacTAaHYTOro

BOJIOKHa 6eToHa.

HonyckaeTcs MOMEHT conpoTueneHus i,,; onpeaensTs 6e3 yueta apMarypbil.

8.2.13 Yeunve A/

v NPV 0BPa30BaHM1 TPELMH B LEHTPasbHO-PacTAHYTLIX dNeMeHTax onpeaenatoT no opmysne

Nepe = Aag - R&f,ser : (8.127)

8.2.14 OnpepneneHne momMeHTa 06pa3oBaHUS TPELLMH HA OCHOBE HenvHenHon aedopMaLMOHHOM Modeny Npon3BoasaT ucxoas u3

obLWwux nonoxeHun, npuBeaeHHbIX B 6.1.24 n 8.1.20-8.1.30, HO ¢ y4eToM paboTbl 6ETOHA B pacTAHYTOM 30HE HOPMAribHOMO CEYEHUS,

onpegensemon anarpaMMoin COCTOSHUSA pacTsHyToro 6eToHa cornacHo 6.1.22. PacuyeTHble XapakTepUCTUKN MaTepuanos NpUHMMatoT
ONs npegenbHbIX COCTOSIHUI BTOPOW rpynnbl.

3HauyeHune Mc,.c onpeaensiT 13 peLleHns cucTembl ypaBHeHWU, npeactaBneHHbix B 8.1.20-8.1.30, npuHMMasa OTHOCUTENbHYHO
nedopmaumio 6eToHa Zps o Y PACTAHYTON PaHM dNEMeHTa OT [AeMCTBUS BHELUHEeW Harpysku, pasHOW npedenbHOMY 3HaueHuIo

OTHOCUTENbLHON AedopmaLmn GeToHa NPU PacTSKEHUN g 5,5 , ONpeaensemomy cornacHo 8.1.30.

PacueT LUMPUHBbI PacKPbITUA TPELUH, HOPMaribHbIX K MPOAOSILHOW OCU 3fIeMeHTa

8.2.15 LUunpuHy packpbITUS HOpMarnbHbIX TPeLUnH ope i (=1, 2, 3 - cm. 8.2.7) onpegensioT no copmyne

Aeped =P P2 Py W, 2 A, (8.128)

&

L‘-t:1|O|

rae . - HanpsbkeHwe B NPOAOSNbHOW PACTAHYTOW apmarype B HOPMasibHOM CeYeHUM C TPELUMHOW OT COOTBETCTBYIOLEH BHELHEw

Harpysku, onpegensiemoe cornacHo 8.2.16;

.-:’5 - 6asoBoe (6e3 yyeTa BnusSHUS BMAa NOBEPXHOCTW apMaTypbl) PacCTOSHWE MEXAY CMEXHbIMU HOPManbHbIMU TpeLLMHamu,
onpegensiemoe cornacHo 8.2.17;

W, - KO3(MUUMEHT, yuUTbIBaOWNI HEPABHOMEPHOE pacrpefeneHne OTHOCUTENbHbIX AedopMaunin pacTsHyToW apmarypbl
MexXdy TpelHamu; [OMyckaeTcs npuHUMaTh KoapduumeHt 1), =1; ecrv npu atom ycrioeue (8.118) He ypmosreTsopsietcsi, TO

3HaueHve 1/, criesyet onpenensTb no opmyne (8.138);

ipy - KOAPOULMEHT, yUUTLIBAIOLLMIA NPOAOIKUTENBHOCTD AEMCTBUS HArpy3Kk1, MPUHUMaEMbIN PaBHbIM:

1,0 - Npn HENPOJOMKNTENBEHOM AENCTBUN Harpy3Kku;

1,4 - Npn NpoOOOMKUTENBLHOM AEUCTBUN Harpys3Kku;
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iy - KOIPUUUEHT, YUMTHIBAIOLLMIA NPODUIL NPOAOILHON apMaTypbl, MPUHUMAEMbIN PaBHbIM:

0,5 - ons apmaTtypbl NeEpMOgUYECKOro NPounsa n KaHaTHOW;

0,8 - 4ns rnagkon apmarypebl;

iy - KO3MULMEHT, yHUTbIBAIOLLMIA XapaKTep HarpyXeHusl, NPUHUMaeMbli PaBHbIM:

1,0 - 4ns aneMeHToB M3rnbaemMbiX N BHELIEHTPEHHO CXaTbIX;

1,2 - oNs pacTAHYTbIX SMEMEHTOB.

8.2.16 3HaveHus HaNpsbkeHUs! 5, B PaCTsIHYTOW apMaType u3rnbaemMblx 3NIEMEHTOB ONPEAENsoT No opmyre

_ My -y.)

a1, (8.129)
fred

&

roe f,.gd, ¥. - MOMEHT MHepLMM 1 BbICOTa CXaTON 30HbI NPUBEAEHHOIO NOMNEePeYHOro CeHeHnst anemeHTa, onpeaensemble ¢ y4eTom
nnoLwaan ceveHms TONbKO CXKaTol 30HbI OETOHA, NIoLWanen ceveHns pacTsHyTOM U CxaTon apMaTypbl cornacHo 8.2.27, npuHumasi B
COOTBETCTBYIOLLMX (hOPMYmax 3Ha4YeHNs1 KO3 uULIMEHTa NPpUBeOeHUs apMaTypbl K 6eToHy i, = Cfg.

[ns nsrnbaemMbix anemeHToB Yo =x (cm. pucyHok 8.18), roe x - BbiCcOTa CxaTol 30HbI 6eTOHa, onpepensiemasi cornacHo 8.2.28

npn ;o = Sy -
3HaueHne koapdurumeHTa NprBeaeHNs apmaTypbl k 6eTOHy x4 OnpeaensioT no dopmyne

E.S
(8.130)

= ——,
ol E&,red

roe Eb,md - NpvBEAEHHbIN Moaynb Aedopmaumm cxkartoro GeToHa, yuuTbiBawLWMKA Heynpyre gedopmaumm cxartoro 6etoHa wu

onpenensieMbi no popmyrne

Fyn
By eg = ——. (8.131)
Eblred
OTHocuTenbHyto fedopmaLnio GeToHa £ 4. NPUHUMALOT paBHoit 0,0015.
[NonyckaeTca HanpsxkeHve T, onpenenatk No opmyne
O = M (8.132)
oz A '

rae z, - PaccTosiHMe OT UEHTpa TSXKECTW pacTsiHyTOW apMarypbl 4O TOMKM NPUMOXEHWst paBHOAEMCTBYIOLLEN YCUIIUIA B CXXaTon 30He

dreMeHTa.
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1- YpPOBEHb LUEHTPpa TAXeCTh npnBegeHHOro nonepevyHoro ce4eHns

PucyHok 8.18 - Cxema HanpsieHHO-4e(OpMUPOBAHHOIO COCTOAHMS 3NIeMEHTa C TpeLLMHaMm nNpy AeNCTBUM n3rmbarLero MoOMeHTa
(a, 6), n3rmbatoLLero MOMeHTa 1 NPOAONbLHON CUMbI (8)

Ans anemeHTOB MpSIMOYrofbHOTO MOMEPEYHOro CeYeHUst Mpy OTcyTcTBUM (MM Be3 yyeta) cxkaTon apmaTtypbl 3HaveHve z,
onpeaenstoT no hopmyre
x
Z, =k ——=. (8.133)
3
[na anemMeHTOB NPsIMOYronbHOro, TaBpoOBOro (C MOMKOM B CXaToW 30HE) M [BYTaBPOBOIrO NOMEPEYHOr0 CEeYeHUs AornyckaeTcs
3HaueHve z, NpuHUMaThb pasHbiM 0,8 f -

Mpu peictBumM nsrnbatowiero momenta Af v npoaonbHoi cunbl A HanpspkeHne F; B pacTsHYTOW apmaType onpeensiot no
dopmyne

[Men-r0, W

B T ey (8.134)
Ired Ared

roe ‘A?‘Ed’ Yo - nnowanb npuBeaeHHOro nonepe4yHoro cevYeHnd anemMmeHTa n paccrtodaHme ot Hanbonee cxaToro BOrokHa 6eTtoHa go

LeHTpa TSHKeCTU NPUBEOEHHOrO CedeHus, onpeaensiemble nNo obWwum npaBunaMm pacyeta reoOMeTPUYECKUX XapakTepUCTUK CeYeHUi
yNpyrux arneMeHTOB C y4eTOM MIoLaan CeYeHns TONbKO CXaToM 30HblI 6eTOHA, Nnowanen ceyeHs pacTsaHYTON M CXaTon apmarypbl

cornacHo 8.2.28, npuHumas koahuULMEeHT NpuBeaeHNUs apMaTtyphbl K 6eToHy . .
Honyckaetcs HanpsixeHve o, onpenensTb No dopmyne

B Mg,z

: 8.135
Az ( )

&
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rae €. - pacCTtosAHWe OT LEeHTpa TAXeCTU paCTFlHyTOVI apmMatypbl OO TOYKM NPUIOXEeHUA I'IpO,EI,OJ'IbHOI7I cunel & ¢ y4yeToM

Af
3KCLiEHTpUCUTETa, PABHOTO —— .
AN

[ns aneMeHToB MPSMOYrOfibHOTO CEYEHWUs Mpu OTCYTCTBUM (Unn Bes3 yyeTa) CKaTol apmaTtypbl 3HayeHue 2. [OorMycKaercs
onpeaenate no dopmyne (8.133), B KOTOPOW X, - BbiCOTA CKaTOW 30HbI OGETOHA C Y4YETOM BMUAHUA MNPOAOSILHON CUMlbl,

onpegensemas cornacHo 8.2.28, npuHuMas KoaULIMEHT NpUBEAEHNS apMaTypbl K BETOHY .o = i, .

[na anemMeHTOB NpsIMOYronbHOro, TaBpoOBOro (C MOMKOW B CXaToW 30HE) M OBYTaBPOBOIrO NOMEPEYHOr0 CeveHus AonyckaeTtcs
3HaueHve z, NpuHUMaTh pasHbiM 0,7 fj -

B cdopmynax (8.134) n (8.135) 3Hak "nnoc” NpUHMMAIOT NPy pacTArMBatoLLen, a 3Hak "MMHYC" Npy CXXMMatoLLEen NPOAOSbHON cune.

Hal'lpﬂ)KeHMﬂ G.S He OOJKHbI NpeBbillaTb R.S,.Sﬂ?“

8.2.17 3HaueHuns 6a30BOro pacCTosAHUSA MeXay TpelumHamm [, onpeaensioT no opmyne

I = 0,5-%- d. (8.136)

5

v NpuHUMaloT He MeHee 10 ; 1 10 cm 1 He Gonee 404 ; 1 40 cwm;
rae A - nnowans cedeHns pacTaHyToro 6eToHa;

A, - nnowaab ce4eHus pacTaHyTON apmarTypbl;

d ; - HOMUHANbHbIV AMAaMeTp apMaTypbl.

3HaueHnst Ay; onpedensioT Mo BbICOTE PACTSHYTON 30HbI GETOHa X;, MCMOMb3ysi MpaBurna pacyeta MOMeHTa o6GpasoBaHus
TpewwuH cornacHo 8.2.8-8.2.14.

B nio6om cnydae sHadeHne . NPUHUMAIOT paBHLIM MIOWaAN CEeYeHUs Npu ee BbICOTe B npesenax He MeHee 2:& U He Gonee
0,54 .

8.2.18 3HaueHus koadhduLmeHTa 1, onpeaensioT no dopmyne
o}
w, =1-08 =2 (8.137)

=¥

A€ Cgepe - HaMPsikeHWe B NPOAOINLHOW PACTSIHYTOM apMatype B CEYEHUM C TPELWHON cpasy mocre oGpasoBaHWsi HOPMasbHbIX

TpeLWWH, onpeaensiemoe no 8.2.16, npMH1UMas B COOTBETCTBYOLWMNX popmynax 3HadeHus A = Mm ;

i3, - TO e Npu AeNCTBUM pAacCMaTpUBAEMON HarpysKku.
Ins nsrmbaembix snemMeHToB 3HaveHne koathduLmeHTa i, gonyckaeTcs onpeaensaTtk no opmyne

Wy, =1—U,8-%, (8.138)
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rae M ... onpenensiot no chopmyne (8.121).
PacueT anemMeHTOB Xerne306eTOHHbIX KOHCTPYKLUUM Nno aedopmaumsam

8.2.19 PacuyeT 3nemMeHTOB ene3obeTOHHbIX KOHCTPYKUMA no Aedopmaumam MNpousBOAAT C Y4ETOM  SKCMyaTauMOHHbIX
TpeboBaHU, NpeabABAEeMbIX K KOHCTPYKLIMSM.

PacueT no aedopmaumam cnegyet NpousBoanTb Ha AeicTBHeE:

- TMOCTOSAHHbIX, BPEMEHHbIX OJIUTENbHbIX W KPaTKOBPEMEHHBIX Harpy3ok (cm. 4.6) npu orpaHudeHun pedopmauui
TEXHONOrMYECKUMU UITN KOHCTPYKTUBHBIMU TpeOOBaHUsIMMK;

- MOCTOAHHbIX N BPpEMEHHbIX OANMUTENbHbIX HArpy3oK npu orpaHn4YeHnmn /:Leqaopmauw?l 3CTETUYECKNMU TpeGOBaHVIﬂMVI.

8.2.20 3HauyeHuss npegenbHO [OMNYyCTUMbIX Aedopmaunii 3nemMeHToB npuHuMMatoT cornacHo CI 20.13330 n HOpMaTUBHBIM
OOKYMEHTaM Ha KOHKPETHbIE BMAbI KOHCTPYKLIMA.

PacueT xene306eTOHHbIX 3/IeMEHTOB MO I'IpOI'MGaM

8.2.21 Pacuyer xene306eToHHbIX 3NeMeHTOB Nno npormbam Npon3BoasT U3 YCroBus

J = fuiss (8.139)

roe F - nporn6 xene3oBeTOHHOrO areMeHTa OT AeNCTBUA BHELLHEN HarpysKu;

fuff - 3Ha4eHue npeaenbHo AonyCcTuMoro nporl/l6a Xene3o0eTOHHOro aremMeHTa.

Mpormbbl xene3obeTOHHbIX KOHCTPYKLMIA ONpefensitoT no obLyM npaBunam CTPOUTENbHOW MeXaHWKM B 3aBUCUMOCTU OT
U3rMBHbIX, CABUIOBbLIX U OCEBbIX AehOpMaLMOHHbBIX XapakTePUCTUK XKENe306eTOHHOro 3reMeHTa B CEHEHUAX MO ero AfnvHe (KpMBU3H,
yrmnos caBvra v 1.4.).

B Tex cnyyasix, korga npornbbl Kene3obeTOHHbIX 3MEMEHTOB B OCHOBHOM 3aBUCAT OT M3rMOHbIX AedhopmMauunn, 3HavyeHust
nNpornboB onpeaensitoT Mo XEeCTKOCTHLIM XapaKkTepucTukam cornacHo 8.2.22 n 8.2.31.

8.2.22 [1na n3rmbaemMbix 3NEMEHTOB MOCTOSIHHOTO MO AJIMHE 3reMeHTa cevyeHus 6e3 TpelwuH nNpormbbl onpeaensioT No obwmm
npasunam CTPoOUTENbLHON MEXaHWKN C UCNOMNb30BaHNEM XECTKOCTU NOMEPEeYHbIX cedeHui, onpegenaemont no popmyne (8.143).

OnpeaeneHne KPUBU3HbI XXeNne306eTOHHbIX 3/IEMEHTOB

8.2.23 KpuBu3Hy 13rnbaemMbiX, BHELIEHTPEHHO CXaTbIX M BHELEHTPEHHO PacTSHYTbIX 3/IEMEHTOB AMNs BbIYUCIEHUA UX NPornbos
onpeaensioT:

a) ANa 3NEMEHTOB UMM Y4acTKOB 3MIEMEHTA, Iae B pacTAHYTOW 30He He 0bpasytoTcs HopMarbHble K NPOAOSIbHOMW OCU TPELLUHbI,
cornacHo 8.2.24, 8.2.26;

0) 4N 3NEMEHTOB UMM Y4ACTKOB 3NEMEHTA, IAe B PAcTAHYTOM 30HE MMEKTCA TPELUMHbI, cornacHo 8.2.24, 8.2.25 1 8.2.27.

OnemMeHTbl UNM y4acTKU 3MEMEHTOB paccMmaTtpuBaloT 6e3 TpeluvH, ecnu TpewwmHbl He obpasytotca [T.e. ycnosue (8.116) He
BbINOHAETCA] NpY AEACTBMU MOHON Harpy3ku, BKMOYaKOLWEN NOCTOSAHHYI0, BPEMEHHYO AMUTENbHYIO Y KPAaTKOBPEMEHHYHO Harpysku.

KpuBun3Hy ene3o0eTOHHbIX 3fIEMEHTOB C TpeLuHaMn n 6e3 TpelmH MOXHO Takke onpedensTb Ha ocHoBe AecopMauVoHHOMN
mogenu cornacHo 8.2.32.

8.2.24 TlonHylo KpUBU3HY M3rMbaemMblX, BHELEHTPEHHO CXaTblX W BHELEHTPEHHO PacTAHYTbIX 37IEMEHTOB OMNpeaenstoT Mo
dhopmynam:

- ons y4actkoB 6e3 TpeLuH B pacTaHYTON 30He
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== +|=]; (8.140)

- AnhAa y4acTKoB C TpewnHaMmn B paCTHHyTOIZ 30HE

== =|=| +|=]|. (8.141)

B dopmyne (8.140):

1 1

- y —_ - KPUBU3Hbl COOTBETCTBEHHO OT HEeNnpoaomKNUTEeribHOro ,EleI7ICTBI/IFI KpaTKOBPEMEHHbIX Harpysok u oOT
A Fla
NPOAOJIKUTENbHOIO ,Elel7ICTBVIF| NOCTOAHHbIX N BPDEMEHHbIX OANMNTENTbHbIX Harpy3ok.

B dopmyne (8.141):

- KPpUBM3HA OT HEMPOOOIIKUTENTbHOIO OencTBus Bcemn Harpy3ku, Ha KOTOPY NPpon3BOAAT pacyeT no IJ,ECbOpMaLlI/IﬂM;

A
— | - KpMBM3Ha OT HENPOAOIMKUTENBHOIO AENCTBUSA MOCTOSAHHBIX Y BPEMEHHbIX ANUTENbHbIX Harpy3ok;
Fia
1 3
— | - KpMBM3HA OT NPOJOIMPKUTENBHOIO AENCTBUSA NOCTOSIHHBIX U BPEMEHHbIX ANUTENbHbLIX Harpy3okK.
Fis
1
KpmBuahbl | —| , | —| n|—| onpegenstoT cornacHo 8.2.25.
A B
8.2.25 KpuBM3HY >xene300eTOHHbIX SMEeMEHTOB — OT AEeNCTBUS COOTBETCTBYKOLUMX Harpy3ok (cMm. 8.2.24) onpepenstoT no
F
dopmyne
1 A
== (8.142)
oD

roe Ad - narmbarowmii MOMEHT OT BHELLHEN Harpy3ku (C y4eTOM MOMEHTa OT NPOAONbHOM cunbl A ) OTHOCUTENBHO OCK, HOPMarbHOM
NIoCKOCTU AeCTBMSA M3rMbatoLLero MOMeHTa 1 NpoxXoasiliei Yepes LEeHTP TSHKECTU NPUBEOEHHOTO NOMNepeYHOro CeYeHNs areMeHTa;

£} - n3rnbHas »xecTkocTb NPUBEOEHHOIO NMONEPEYHOTO CEYEHUS ANEMeHTa, onpeaensemasi no opmyne
D=Ey L (8.143)

rae EEJI - MoayIb ,qe(bopmau,vlm cxaroro 6eToHa, OI'Ipe,D,eJ'IHEMbIVI B 3aBUCMMOCTU OT NMPOAOJIKNTENBbHOCTU aencreus Harpys3km un c
YY4eTOM Hannyma nnm oTCyTCTBUA TPELLnH,

f?‘ﬂd - MOMEHT uHepuun npmeeneHHOro nonepevyHoro ce4eHnAa OTHOCUTENTbHO ero LUeHTpa TAXeCTH, onpe,qenﬂeMbM C y4yeToM
Hann4yma nnn oTCyTCTBUA TPELLUH.

3HaveHus moayns feopmauun 6eToHa Fyy M MOMEHTa MHEpPUWW NPUBELEHHOTO CEeYeHUs [, ANA dneMeHToB 6e3 TpewwH B
pacTAHYTOM 30HE U C TpeLLMHamun onpeaenstoT no 8.2.26 n 8.2.27 coOTBETCTBEHHO.

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#8Q60M2
http://docs.cntd.ru/document/554403082#8Q40M1
http://docs.cntd.ru/document/554403082#8Q80M3
http://docs.cntd.ru/document/554403082#8QA0M4

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2) CtpaHuua 82
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

XecTKoCTb ene3o6eTOHHOro 3afleMeHTa Ha y4dyacTke be3 TpewuH B pacmHyToﬁ 30He

8.2.26 »KecCTKOCTb ene3obeToHHOro anemMeHTa [} Ha yyacTke 6e3 TpeluH onpeaensiot no dpopmyrne (8.143).

MOMEHT UHepLMU {,,; MPUBEAEHHOO MOMEPEYHOTO CEYEHNST ANIEMEHTA OTHOCUTENLHO Er0 LIEHTPa TSHKECTU ONPEeAEnsoT Kak s
CMIOLHOro Tena no obwumM npaBunam CONPOTUBIEHMS YNPYrNX 3NIEMEHTOB C YYETOM BCEWM MNowaan cedveHns 6eToHa 1 nnowanen
ceyveHns apMaTypbl C KO3 UUNEHTOM NPMBELEHNSA apMaTypbl k 6ETOHY (. .

_ r
fpgg =1+ 1, o+ 1y o, (8.144)

rae [ - MOMeHT nHepumnn GETOHHOro Ce4YEeHNsA OTHOCUTENBHO LUeHTpa TAXeCTn npnBeeHHOro nonepe4yHoro ceveHmnsa arnemMeHTa;

I., Il - MOMEHTbI MHepuMM NnowWaneil CeYeHUst COOTBETCTBEHHO PAaCTSHYTON M CXaToil apMaTypbl OTHOCUTENBHO LieHTpa

TAXEeCTU npnBegeHHOro nonepevyHoro ce4eHnd anemMeHTa;

¥, - K0athPUUMEHT NprBegeHnsa apmaTtypbl K 6eToHy

o= — (8.145)

3HaueHve [ onpenensitoT No o6LMM NpaBuiam pacyeTa reOMETPUYECKUX XapaKTEPUCTUK CEYEHMIA YNIPYrMX SrEMEHTOB.

,D,OI'IyCKaETCFI onpenenAaTb MOMEeHT UHepunun f?‘ed 6e3 y4yeTta apmMaTtypbl.

3HaueHuns mogynsa gedopmauum 6etoHa B opmynax (8.143), (8.145) npyHMMatOT paBHbIMU:

- Npn HENPOAOIMKNTENTbHOM aencreuu Harpys3ku

EEJI = D,Sﬁ-E&; (8.146)
- MPY NPOAOIMKUTENBHOM AENCTBUM HArpy3Kku
E
By =Bp=r—2—, (8.147)
1 TPy

rae Py o MPUHUMALOT MO Tabnuue 6.12.

XecTKOCTb *ene3o6eTOHHOro afleMeHTa Ha y4acTKe C TPeLMHaMM B PacTAHYTOMN 30He

8.2.27 XecTKoCTb ene3ob6eTOHHOro aremMeHTa Ha y4YacTKax C TpeLmMHamMn B pacTsHyTOM 30HE ONpeaensiioT C Y4ETOM CrneaytoLwmnx
NOMNOXEHUN:

- cevyeHus nocne AeopMmnpoBaHNs OCTaKTCA MNAOCKUMU;
- HanpsxeHus B 6eToHe CcxXaTom 30HbI ONpeaensoT Kak Ans ynpyroro Tena;
- paboTy pacTtaHyToro 6eToHa B ce4eHnn C HOpMarbHOW TPELLMHON HE YYUTbIBAKOT;

- paboty pactaHyToro 6eToHa Ha y4yacTke MexXay CMEXHbIMW HOpMaribHbIMU TPeLMHaMK  YYUTLIBAKT MOCPEACTBOM
koappuumeHTa s, .

XecTkocTb kene3obeToHHOro anemMeHTa f) Ha yyacTkax ¢ TpellMHamu onpegensitot no dopmyne (8.143) n npuHumatoT He Gonee
XKECTKOCTM 6e3 TpeLLVH.
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3HauveHus moayna neq)opmau,mvl cxaroro 6eToHa EEJI NPMHAMAKT paBHbIMU 3HAYEHUAM NMpuUBEOEHHOIO0 MoAynd ,qe(bopmauvlm

Ey ped » ONpepensiemMbiM no ¢opmyne (6.9) nNpu pacyeTHbIX COMPOTUBMEHUSX GEToHa £ ... [ANS COOTBETCTBYIOLUMX HArpysok
(HENPOAOMKUTENBHOIO U NPOAOIMKUTENBHOMO AENUCTBUS).

MoMeHT mnHepunn NpuBEAEHHOrO MOMNEPEYHOro CEeYEeHUs1 anemMeHTa f:l‘ed OTHOCUTENbHO €ero UeHTpa TAXeCTu onpeaendarT no

o6LWuUM npaBmnamM ConpoTUBIIEHNS YNPYrMX ANEMEHTOB C y4ETOM NnoLaan cevyeHusi 6eToHa TONbKO CXaTon 30HbI, NNoLWaaen ceveHns
cxkatoii apMaTtypbl ¢ KO3 MULMEHTOM NPUBEAEHNSt apMaTypbl K 6ETOHY (i .y U PACTsIHYTON apMarypbl C KO3 ULIMEHTOM NPUBEAEHUS

apmarypbl k 6eToHy (f 4 no dopmyne
lpg =&+, v+ oy, (8.148)

rae fp, £, f; - MOMEHTbI MHepUMK MnoLlaaen cevyeHnst COOTBETCTBEHHO CXXaToi 30HbI GETOHA, pacTAHYTOM U CxKaTon apmaTypbl
OTHOCUTENBHO LiEHTpa TSXKECTM NpUBEAEHHOro 6e3 yyeTa 6eToHa pacTsiHYTOW 30HbI MONEePEeYHOro CEYEHUS.

3HaueHns [, wn I onpenensioT no obWMM npasuram COMPOTWBNEHUS MaTepuanos, NPUHUMas paccTosHWe OT HauGonee

CXKaToro BOMOKHa GeToHa [0 LeHTpa TAXEeCTU NPUBEAEHHOTO (C KOSdduUMEHTaMN NPUBEAEHNUS T,y W Cf,q) NONEPEYHOro ceyeHus
6e3 yyera GeToHa pacTsHYTOW 30HbI (CM. pucyHok 8.19); anga narmbaembix aNeMeHTOB

Fem = Xm»

e x,, - CPeOHss BbiCOTa CKaTol 30Hbl 6eToHa, yunTbiBaloLas BnusiHUe paGoTbl pacTaHyToro GeToHa Mexay TpewuHamu u
onpepensiemas cornacHo 8.2.28 (cm. pucyHok 8.19).

3HauveHus EEJ U Yo ONPEAENANOT NO oowum npasunam pacyeta reoMeTpnyeCkmnx XxapaktepucTtuk ceyeHun ynpyrmx anieMeHToB.

3HadeHun KoapULMEHTOB NpuBeaAeHNUs apMaTypbl K 6eToHy . U ;7 onpeaenstoT no 8.2.30.

8.2.28 [na unsrmbaembix 3NeMEHTOB MOMOXEHWE HEWTPanbHOM Ocu (CpedHsi BbiCOTa CXaToW 30HbI GETOHA) onpenensitoT u3
YpaBHEHMS

Sy = Oy - Ssn — O - San (8.149)

TAE Spp, wsp W S;,:, - cTaTu4eckne MOMEHTbl COOTBETCTBEHHO CXaToW 30HbI 6ETOHA, PacTAHYTOM U CXKaTow apMaTypbl OTHOCUTENBHO
HEeNTparnbHOWN OCW.

[nsa npamMoyronbHbIX CEYEHNIN TONMbKO C PacTAHYTOM apMaTypoW BbICOTY CXaTON 30HbI onpeaenstoT no opmyne

I = Hp (\](U‘s ’ 05.52:'2 2 gy — Mg 05.52] ’ (8.150)

A

5

by

roe ;=

[nsa npamMoyrornbHbIX CeYEHUIN C PacTAHYTON N CXaTon apMaTypomr BbICOTY CXaToW 30HbI ONpeaenstioT no opmyne

f

f 2 f d f
T = A R S FRE )T + 2 1T +u,sn:5551E — (0 g0 | (8.151)

e Wi =
B
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[Ina TaBpoBbIX (C MOMKOW B CXXATOW 30HE) U ABYTaBPOBbLIX CEYEHMUI BbICOTY CXaTol 30HbI ONpeaensoT No gopmyne

t Iy
r r 2 r i r r r
T = 0| (s Oz FRG s Ry )T +2| Kt +M5C£51E+|-Lfﬁ — (M Csz TR0 HH D | (8.152)
]
AI’
roe |_1,:f- =ﬁ.
]

A - nnowapb ceyeHnst CBECOB CXaToW MOMKY.
S

ALty _
2 Tp = EpEp e
) L,
B
£ o = 8E,

Ay i

/ )

- /2

M
Vi :
|/
J;
O [ o]

1 - YpOBeHb LieHTpa TXKeCTU NpuBeaeHHOro 6es yyeTta pacTaHyTON 30HbI GETOHA NornepeYyHoOro ceYeHus

PucyHok 8.19 - NpuBeaeHHoe nonepeyHoe ceyeHune (a) n cxema HanpskeHHO-4ePopMNPOBaHHOIO COCTOSIHUS reMeHTa C
TpewmHamm (6) Ana pacyeTa ero no gecopmaumam npu 4encTemMmn n3rmbarLLero MomMmeHTa

[na BHELEHTPEHHO CXaTblX M BHELEHTPEHHO PacTAHYTbIX 3MeMEHTOB MONOXEeHUe HeWTpanbHOM OCU (BbICOTY CXAaToW 30HbI)
onpeaensioT U3 ypaBHEHUS

_ dpo+ g fin + il
, :
Sp0 + Oy + 28550

NS (8.153)

rae ¥ur - pacctosiHmMe ot HeMTpaanoﬁ OC/ OO0 TOYKM NpUnoXeHua FIpO,D,OJ'IbHOVI cunbl N, OTCTOSALLEN OT LUeHTpa TAXXeCTh NoJIHOro

cedeHns (6e3 yueTa TpeLVH) Ha paccTosiHue g = — ;

Lo L. Lo, Spg, Sip, Sig - MOMEHTHI MHEpPUMM UM CTATMYECKMEe MOMEHTbI COOTBETCTBEHHO CXKaToil 30HbI GeToHa,
pPacTAHYTOM U CXaTon apMaTypbl OTHOCUTENBHO HEWTPANbHOM OCU.

[onyckaeTcss Ansi 9NeMEHTOB MPSIMOYrOfIbHOTO CEYEHWUsI BLICOTY CXaToW 30Hbl MpWU AEUCTBUM M3rMbalowmx MoMeHToB Ad u
npogonbHoin cunbl & onpegensite no hopmyne

Lpug - IV
xm:xM-l_ red

T , (8.154)
"qred M
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rae Xjf - BblcOTa CXaToW 30HbI n3rmbaemoro anemeHTa, onpegensemas no opmynam (8.149)-(8.152);

fped  #had - MOMEHT MHepUMM W MNOWaAb NPUBELEHHOTO MOMEPEYHOrO CeveHMsl, OnpeaernsieMble AMs MOMHOro ceveHus (Ge3
yyeTa TpeLLuH).

3HauveHus reoOMeTpnYeCKnX XapaKTepUCTUK CedeHUda anemMeHTa onpenendarT no obwum npaBunamMm pacdeTta cedeHua ynpyrux
3NeMeHTOB.

B cdopmyne (8.154) 3Hak "nntoc” NpuHMMAaIOT Npu CKUMaLOLLEN, a 3HaK "MUHYC" Npu pacTsarmBatoLlel NpogonbHON cune.
8.2.29 XKecTkocTb usrnbaemblix xene3obeToHHbIX 3N1EMEHTOB AONycKaeTCs onpeaenstb no opmyne
D= B g Azl — xp), (8.155)

roe I - pacCTosiHWE OT LieHTpa TShKEeCTU pacTaHYTON apMaTtypbl 40 TOYKU NPUMNOXEHNA PaBHOAENCTBYIOLLEN YCUINIA B CXKATOW 30HE.

[ns aneMeHTOB MPsIMOYrONbHOTO CEYEHUst MpW OTCYTCTBUM (Mnu 6e3 yveTa) cxaToll apMaTtypbl 3HA4YeHWe Z OonpeenstoT no
dopmyne

z=ﬁzu—%xm. (8.156)

[ns aneMeHTOB MpsSIMOYrofibHOro, TaBPOBOrO (C MOMKOW B CXaToW 30HE) U ABYTaBPOBOMO MOMEPEYHbIX CEYEHWi 3HaYeHve =
AonycKaeTcst NPUHNMATL paBHbIM 0,8 ;.

8.2.30 3HauveHus koadhpurLUMeHTOB NpuBeaeHUs apmaTtypbl K 6€TOHY NPUHMMAIOT PaBHbIMMU:

- OIS CKaTon apmaTypbl

E.S
Ot = 5 (8.157)
b, rad
- AN pacTsHYTOW apMaTypsbl
iy
Csp = —ered (8.158)
E&,red

roe E&,red - NpuBedeHHbIN MoAdynb Aedopmauumm cxaTtoro 6eToHa, onpegensiembld no dopmyne (6.9) npy HENPOAOIMKUTENBHOM U

NPOAOIKNTENBHOM [e/CTBIN HAarpy3ku, 3ameHsist K Ha £ a0

Es,md - NpuBeAeHHbIN Moaynb AedopMaLMn pacTaHYToOW apmaTypbl, onpefensemMblidi ¢ y4eTOM BAMSHUS paboTbl pacTAHYTOro
6eToHa Mexay TpellnHamu no opmyne

£
By red =—. (8.159)
Y

3HaueHusi koadpdmumeHTa 1f. onpeaensioT no gopmyre (8.138).

HonyckaeTca npuHumath 1, =1 1, cnegosatenbHo, Cf;5 = Ci.q. [Mpn atom, ecnu ycnosue (8.139) He yaoBneTBopseTcs, pacyeT

NPOU3BOAAT C Y4ETOM KoaduumeHTa 1Y, , onpeaensemoro no gopmyne (8.138).
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8.2.31 npOFMGbI Kerne3o0eTOHHbIX 3NEMEHTOB  MOXHO onpenendatb no obwum npasunam CTpOMTEJ'IbHOVI MeXaHUKn C

ncnonb3oBaHnMeM BMeCTO KPpMBWU3HbI | — | HenocpeaCTBEHHO N3rMOHbIX KECTKOCTHbIX XapakTepuctuk f1 nyTem 3aMeHbl Yynpyrux
¥

M3rNBHbIX XapakTepuUCTUK Ff B pacyHeTHbIX 3aBUCUMOCTSIX Ha XapakTepucTuku [, BbluMcrnsieMble no gopmynam, NPpUBEAEHHbIM B
8.2.251n8.2.29.

Mpv cOBMECTHOM AeCTBUN KpaTKOBPEMEHHON N ANUTENLHOW Harpy3oK NosiHbIA Npornb anemeHToB 6e3 TpeLyH 1 ¢ TpeLumMHaMmn B
pacTAHYTON 30HE OnpeaensioT nyTeM CyMMWMpPOBaHWs MPOrMboB OT COOTBETCTBYIOLUMX Harpys3ok Mo aHanornm ¢ CyMMMpOBaHWEM
KPUBU3HbI MO 8.2.24, MpUHMMAs >XECTKOCTHble XapakTepucTuku [} B 3aBUCMMOCTM OT YKa3aHHOM B STOM MYHKTE MPUHSTON
NPOJOMKNTENBHOCTU AENCTBUSA pacCcMaTpuBaeMon Harpysku.

JonyckaeTcs npu onpegeneHnn XecTKOCTHbIX XapaKTepucTuk [} aneMeHTOB C TpelyyHamy B pacTsSHYTOW 30He MNpuHMMaTb
koadhdumumeHT Y. =1. B aTOM crnyyae npu COBMECTHOM [EWCTBUW KPaTKOBPEMEHHOW W [ANUTENbHOW Harpysok MomnHbli nporut

n3rmbaemMbix 3NEMEHTOB C TpewnHamn onpenendarT nytem CyMMUpOBaHUA I'IpOFI/IGOB OT HenpoaoJNKUTENnbHOIro nencreus
KpaTKOBpeMeHHOVI Harpyskm un OT NpOAOIIKUTENbHOIo nencTeus AnuTenbHomn Harpy3km C y4eToM COOTBETCTBYHOLUUX 3Ha4YeHumn
XECTKOCTHbIX XapaKTepUCTUK Fi, , T.e. nogo6Ho TOMY, KaK 3TO NPUHATO ONA 3J1EMEHTOB 6e3 TPELWNH.

OnpeageneHne KPMBU3HbI XXene306eTOHHbIX 3JIEMEHTOB Ha OCHOBE HeNIMHeNHOW AecopMaLMOHHOW MoAenu

8.2.32 lMornHyo KpuBM3HY Xene3obeTOHHbIX 3MEMEHTOB Ha yyacTkax 6e3 TpeluH B pacTaHYTON 30HE CEeYEeHUsa onpenensoT no
dopmyne (8.140), a Ha y4yacTKax C TpeLMHaMm B pacTsiHyTON 30He ceveHus - no chopmyrne (8.141).

3HayeHuns kpuBU3H, Bxogawmx B dopmynbl (8.140) u (8.141), onpedensaoT U3 pelleHus cuctembl ypaBHeHun (8.26)-(8.30). MNpu
3TOM Ans 9MeMeHTOB C HOPMarnbHbIMU TpeliMHamu B PacTAHYTOW 30HE HanpshkeHue B apMmaTtype, nepecekarollein TpeluHbl,
onpegenstoT no gopmyne

Cy=—t—2—2 (8.160)

roe

14038 Es_}',crc , (8.161)

s 5

306Ch Zy oy, - OTHOCUTENbHAs AePOPMALMSI PACTSHYTON apMaTypbl B CEYEHM C TPELMHOM cpady nocne 06pa3osaHus
HOPMarbHbIX TPELUUH;

£5 - YCPEAHeHHas OTHOCUTENbHas AepopMaLs PACTSHYTON apMaTypl, NEPECeKaloLeit TPELLMHEI, B PACCMATPUBAEMOi CTaau
pacyera.

Mpwn onpeneneHWn KPUBM3H OT HENPOAOMKUTENBHOMO [EeNCTBUSI HAarpy3ku B pacyeTe UCNonb3yoT AnarpaMMbl KpaTKOBPEMEHHOTO
[ebopMUPOBaHUST CXKAaTOr0 UM pacTsHyToro GeToHa, a Mpu OnpederieHnn KpYMBU3H OT MPOZOIDKUTENBHOTO [OEeNCTBUSI Harpysku -
avarpammMbl ANUTENbHOMO AedOpMUPOBaHUs GETOHA C pacYETHLIMU XapakTepUCTUKaMmn Ans NPeaenbHbIX COCTOSAHMIA BTOPOWA rpynnbl.

[ns yacTHbIX cny4yaeB AeNCTBUS BHELLHEN Harpy3ku (M3rmb B ABYyX NNOCKOCTSAX, N3rmb B MIOCKOCTM OCU CUMMETPUM MONEPEYHOrO
CeyeHus anemMeHTa M T.N.) KpuMBU3HbI, Bxoaswwme B dopmynbl (8.140) n (8.141), onpenensior M3 pelleHuss CUCTEM YpaBHEHWN,
yKka3aHHbIX B 8.1.26-8.1.28.

9 NPEABAPUTEINIbHO HAMPAXEHHbBIE XXENE3OBETOHHbIE KOHCTPYKLIUU
9.1 MPEABAPUTENbHbIE HAMNPAXXEHUA APMATYPbI

9.1.1 lNMpegBapuTenbHblie HaNpPsKeHUss apMaTypbl Ggp MPUHUMAKT He bonee 0,9Rs,n Onsa ropsiyekataHon K ropsidekaTaHomn

YyNPOYHEHHOW apMaTypbl 1 He Bornee 0,8Rs,n Ons xonoaHoneopMMpOBaHHOW apMaTypbl N apMaTypHbIX KaHaToB.
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(N3meHeHHas pegakums, Nam. N 1).

9.1.2 lNpwn pacyeTe npeaBapuTENbHO HaMPSXKEHHbIX KOHCTPYKUWUIA CredyeT yuuTbiBaTh CHWXKEHME npeaBapuTenbHbIX HanpsKeHWi
BCINeACTBME MOTepPb NpeaBapUTENbHOMO HAaNpPsbKeHUs - A0 OKOHYaHWs Mepefayn ycwunuin HaTshkeHus Ha 6eToH (nepBble notepu) u
nocre nepegadv yCunuin HatskeHus Ha 6eToH (BTopble NoTepu).

Mpu HaTsPKeHMM apMaTypbl HA yNopbl creayeT yunTbiBaTh:

- nepBble NOTEpU - OT penakcauun npegBapuTenbHbIX HaMPsXXeHW B apmaType, TemnepaTypHOro nepenaga npu TepMU4ecKomn
06paboTke KOHCTPYKUMIA, AedbopMaLMn aHKepoB U gedopMaunm hopmbl (YNopoB);

- BTOpblE MOTEPU - OT ycaaku 1 nonayyectn 6eToHa.

Mpw HaTsKeHUM apMaTypbl Ha BETOH crneayeT yuYnTbiBaTh:

- NepBble NOTEPYU - OT AehopMaLmn aHKEPOB, TPEHWS apMaTypbl O CTEHKW KaHasloB UM MOBEPXHOCTb KOHCTPYKLMU;
- BTOpbIE NOTEPU - OT penakcauum npeaBapuUTerbHbIX HanpshkeHWi B apMaTtype, ycaaku 1 nonayvyectn GeToHa.

(M3meHeHHas pegakuus, Nam. N 1).
9.1.3 MNoTepu oT penakcaumm HanpsXKeHU apmaTypbl Acspl onpeaenstoT no opmMynam:

ans apmartypbl knaccoB A600-A1000 npu cnocobe HaTsXKeHus:

mexaHudyeckoMm - A O,IGSP —20; (9.1)

0,03c,,; 9.2)

spl =
3NEKTPOTEPMMUYECKOM - Acspl =

Ona apmatypbl Knaccos Bp1200— Bp1600, a Takke Ana apmarypHbix kaHatoB knaccoB K1400 n K1500 npu mexaHudeckom
crnocobe HaTsKeHWUS:

Ao, = (02222 ).
Gspl _( ’ R Y )GS’p ) (93)
S,n
Ans cTabmnmanpoBaHHbIX apMaTypHbIx kaHaToB knaccoB K1400-K1900 npyu MmexaHu4eckoM cnocobe HaTsKeHUs:
Aospl = 1,5'r-0sp, (9.4)

rae ©,, MlMa, npuHnmaetcsa 6e3 notepsb.

sp

7 - nokasaTefnb penakcauuu, KOTOpbIA MPUHMMAKT MO AaHHbIM W3roTOBMTENS MpW HayanbHoW Harpyske 70% dakTuyeckoro
paspbIBHOIO ycunusi B TedeHne Bpemenn genctaust Harpyskm B 1000 y 1 temnepatype 20°C; npy OTCYTCTBUM AaHHbIX U3rOTOBUTENEN

nokasaTenb penakcauuu MpuHMMaloT B pacyeTax paBHbIM 2,5% npwu Cgp =0,8Rsn, 1% - npwn Ogp =0,7Rsn M No NUHENHON

MHTEepnonaunn ana npoMexyTo4HbIX 3Ha4YeHUn Gsp .

Mpu oTpuLaTentHbix sHadenmsx Ac g, npuHnmarotr Ac g, =0.

I'IpV| Hann4yun 6oree TOYHbIX AaHHbIX O penakcauunn apmaTtypbl oonyckaetTca NpUHNMaTb UHble 3Ha4YeHNA NoTepb OT penakcaunn.

(N3meHeHHas pepakums, U3m. N 1).
9.1.4 Motepn ﬂGspg OT TemnepaTypHoro nepenaga /¢, °C, onpegensemoro Kak pasHoCTb TemrnepaTyp HaTaHYTON apMaTypbl B
30HEe HarpeBa 1 YCTPOWCTBA, BOCMPUHMMAIOLLIErO YCUINUS HATSXKEeHWUs1 Npu Harpese 6eToHa, NPUHMMAIOT paBHbIMU

AG gy =1,254¢ . (9.5)
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Mpw OTCYTCTBUM TOYHbIX AaHHbIX MO TeMNepaTypHOMy nepenaay AonyckaeTcs npuHuMmath ¢ =65°C.

anI Hanu4ymMm 6onee TOYHbIX OAHHbIX O TeMI'IepaTypHOVI o6pa60TKe KOHCTPYKUMN OONYyCKaeTCA NPpUHNMATb UHble 3Ha4YeHUA NnoTepb
OT TeMmnepaTypHoro nepenaga.

9.1.5 MoTepu oT gedopmauuM ctanbHoU opMbl (YNopoB) f_‘LGSI_ﬁ npyY HEOOQHOBPEMEHHOM HaTshKeHUM apmaTtypbl Ha opmy
onpeaenstoT no copmyne

n—1 A

AG - E., (9.6)

spa =
v #
rae # - YMCNo CTEpXKHel (rpynn cTepxHel), HaTArMBaeMbiX HEOAHOBPEMEHHO;

M - cOnMxeHne ynopoB No NMHWUKM AEVCTBUS YCUMUSI HATsHKEHWUS apMaTypbl, onpeaensemMoe u3 pacyeta gedopmaumm hopmbl;

! - paccTosiHue Mexay Hapy>XHbIMU FpaHsiMU YTIOpOB.

Mpwn oTCyTCTBMM OAHHBIX O KOHCTPYKLMU POPMbI U TEXHONOTMW U3rOTOBMEHUA A0MYCKaeTCs NPUHUMAaTh &Gspg =30 MMNa.
Mpw anekTpoTepmMuyeckoM cnocobe HaTsXeHUs apMaTypbl MOTepy OT Aedopmaunm OpMbl HE YYUTLIBAKOTCS.

9.1.6 lMoTepu OT gedopmauny aHKEPOB HATSHKHbIX YCTPOWCTB &Gspdl npyu HaTsHKEHWM apMaTypbl Ha ynopbl onpeaensitoT no
dopmyne

M
AC s = TES : 9.7)

roe AJ - obxaTve aHKepoB UMN CMELLIEHWE CTEPXHS B 3aXXMMax aHKEPOB;
! - paccTosiHue Mexay Hapy>XHbIMY FpaHsiMU YTIOpOB.
Mpw oTCyTCTBUM AaHHbIX AOMYCKAeTCA NPUHUMaTh /] =2 MM.

Mpy 3NEKTPOTEPMUYECKOM CMOCOGE HATSXKEHUSI apMaTypbl MOTEPU OT AedopMaLMn aHKEPOB HE YYMTbIBAIOT.

9.1.7. MNoTepwu OT TPEHUSI O CTEHKW KaHaMoB UM NOBEPXHOCTb KOHCTPYKLMU NPU HATsKEHUU apMaTtypbl Ha 6eToH onpeaensioT no
dopmyne

1
Cap? = Oap - 1_E5(m’-x+ﬁl} ’

rge € - OCHOBaHWe HaTyparbHbIX NoraputMos;

O - KO3MUMEHT TpeHMa apmaTypbl O CTEHKM KaHanoobpasoBaTtenel (MOBEPXHOCTb KOHCTPYKLUMK), NPUHUMaEMbIA no Tabnuie
9.1,

U

® - KO3(UUMEHT y4veTa HEMPAMONMHENHOCTU apmaTypbl, M—1, obpa3syoLercss npyu Npov3BOACTBE, MPUHMMAEMBIN MO

cepTudpmkaTam M3rotoBuTeNen apmatypbl. B cnydyae otcyTcTBMA cepTuduKatoB M3rotoBUTENEN KOIPMULMEHT (' NPUHMMAIOT MO
Tabnuue 9.1;

X - ANnnuHa y4acTKa OT HaTshKHOro yCTpOVICTBa 00 pacyYEeTHOro Ce4YeHud, M;

0 - cymMapHbIiA yron noBopoTa OCY apMaTypbl;
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G, - NpMHMMalOT Ges yyeTa noTepsb.

sp
Tabnuua 9.1
Apwmartypa Tvn NOBEPXHOCTM KOHTaKTa C apMmaTypoim KoachdmumeHTtsl ona
onpeaeneHns noTepb OT TPEHUS
apmarypsbl
o' )
CrepxHeBas MeTannuyeckas 0,008 0,40
nepnoan4eckoro BeTtoHHas 0,65
npodguns
KaHaTHas u MeTtannuyeckas 0,01 (0,03) 0,35
NpoBOIoYHas MnacTtukoBasi 0,20
BeToHHas 0,55
ApmatypHble anemMeHThI - 0,01 0,10
Mpnmeyanusn

1 3HadeHune koachduumneHTa @' B ckobkax OTHOCUTCS K KaHaTaM NepBOK KaTeropmm KavecTsa.

2 lNpwv kaHaTHOM NN NPOBOSIOYHON apMaTtype U roPpPUpPOBaAHHON METaNNMYECKON NOBEPXHOCTN A0MyCKaeTca
CHWXKeHne koadpduumenta § Ha 0,10.

3 ApMaTypHble aremMeHTbI BbINOMHAT U3 apMaTypHbIx kaHaToB K7 1 K70, paaMelleHHbIX B 3anofHEHHON
3alLMTHBIM MacTUYHbIM MaTepuanom nnactukoson obonodke (FTOCT P 58386).

(M3meHeHHas pepakuus, Nam. N 1).
9.1.8 lNotepwn oT ycagkun 6eToHa ﬁGspj Npu HaTSXXeHUWM apMaTypbl Ha ynopbl onpegensioT no opmyne

"E"G.spj = Zp,sh Hy, (9.8)
rae £y .5 - Aedopmaumn ycagkn 6eToHa, 3HaYeHUst KOTOPbIX MOXHO MPUBIMXEHHO MPUHMMAaTL B 3aBUCMMOCTM OT Knacca GeToHa
paBan\,/M:

0,0002 - ona 6etoHa knaccos B35 n Huxe;
0,00025 - onsa 6eTtoHa knacca B40;

0,0003 - gnsa 6eTtoHa knaccoB B45 u Bhille.

[ns 6eToHa, noaBeprHyToro Tennoson 0bpaboTke nNpu aTmocdepHOM AasneHun, notepu oT ycagku 6eToHa ﬂﬁspj BbIYNCNAOT
no copmyrne (9.8) c yMHOXXeHMeM Nony4YeHHOro pesynerata Ha KoadduumneHT, paeHbiv 0,85.

Motepn ot ycagku GeToHa ﬂgspj npu HaTsXKeHUn apmaTypbl Ha GeToH onpegenstoT no dopmyne (9.8) ¢ ymMHOXeHuem
Nony4YeHHOro pesynsrata He3aBMCUMO OT YCIoBU TBepaeHust 6eToHa Ha KoaddumumeHT, paeHbIv 0,75.

[onyckaeTcsa noTepu oT ycagku 6etoHa onpenenstb 6onee TOYHbIMU METO4AMM.

9.1.9 MNotepwu ot nonsyyectn 6eToHa ﬂgspﬁ onpegensioT no dopmyne

0.8 ce- P gr G-Ezlpj
2
Y- Ared
red

fi¥s) g =
& (9.9)

T+ gy | 14 (1408 @y )
i
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rae Pp ap - KoacpbmumeHT nonayyecTn 6eToHa, onpeagensiembli cornacHo 6.1.16;
GEJPJ- - HanpshkeHus B BETOHE Ha YPOBHE LIEHTPA TSXKECTU pacCMaTpMBaEMOMN j- TPYMMbl CTEPXKHEN Hanpsiraemon apMaTypbl;

Vs - PaccTosHMe MexXay LEHTPaMK TSXKECTU CeueHus paccMaTpyvBaeMon pynnbl CTepXKHEW HamnpsraeMon apMaTtypbl U
NPUBEAEHHOIO NMONepPeyYHOro CEYEHUs ANIEMEHTa;

HAod s {peg - MNOWAAL NPUBEAEHHOTO CEYEHMS BNIEMEHTA U €€ MOMEHT MHEPLIMM OTHOCUTENLHO LIEHTPA TSHKECTU NPUBELEHHOTO
ceyeHus:;

Hgpy - KOI(MULMEHT apMMPOBaHWS, PaBHbIiA ASPJ-IA, me A m ASPJ' - NNOWaay MONepeyHOro CEYEHWsl ANeMeHTa u
paccmaTtpueaemMon rpynnbl CTEPXKHEN Hanpsiraemoii apMaTypbl COOTBETCTBEHHO.

Ona GetoHa, noaBeprHyToro TennoBow ob6paboTke, notepu BblHMUCNAT Mo dopmyne (9.9) C yMHOXEHMEM MOMy4YEHHOro
pesynbrata Ha KoadduumeHT, pasHbii 0,85.

ﬂ,OI'IyCKaeTCﬂ noTepun OT Nnon3y4yecTtun OeToHa onpenenaTb bonee TOYHLIMU METOOAMM.

HanpspkeHus Cpp; ONPEAensioT No npasunam pacveta ynpyrux Matepuanos, MpuHUMas NpuUBEEHHOe CeYeHue anemeHTa,
BKIlOYaloLee nrowaab cedeHuss GeETOHa M Mowaab CedYeHusl BCel MpOAorbHOM apMaTtypbl (HamnpsiraeMoi M HeHanpsiraeMoi) c

KoapbhmLmMeHTOM NpuBeaeHUs apmaTypbl K 6eToHy = —= | cornacHo 9.1.11.
b

Mpu Gy <0 npuHumaeTest AS 5 =0 1 AT ;5 =0 .

Mpu KPUBOMUHENHOM PACMONOXEHUU BAOSb ASIMHLI KOHCTPYKUMM apmaTypbl Ge3 cuennieHus ¢ GeToHoM Ans onpedeneHust
CKUMAIOLLNX HAMPSIKEHUA G, MO cpOpMyne (9.9) KOHCTPYKUMIO pa3buBaloT Ha i OTAErbHbIX y4acTkoB. [ins Kaxaoro i-ro yvactka
CKMUMaloLLMe HanpsikeHust B GETOHe Ha YpOBHE paccMaTpyBaeMol apmaTypbl ONpefensiioT Mo npaBunam pacyeTa ynpyrux Ten u
3HaueHne Oy, MPUHUMAIOT KaK CpeHee apuMETUYECKOe HaNPsHKeHUI BO BCEX pacCMaTpUBaEMbIX y4acTkax

_20nili (9.9a)

rae G, - HanpsbkeHue B GeTOHe Ha j-M y4acTke, onpefensieMoe Mo CpeaHeMy CEeYEHMIO ITOro y4acTKa;
[; - AnvHa | -ro yyacTka;

[ - MonHasi AnvHa KOHCTPYKUMU B Npeaenax paccmMaTpyBaeMoii apmMaTtypsbl.

[onyckaeTca npu KPMBOMUHEWHOM PACMONOXEHUM HanpsiraeMol Ha GeTOH apmaTypbl MO ANMHE KOHCTPYKLUUM pacyeT notepb OT
nonsy4yecTty 6eToHa Npom3BoauTb Mo hopmyre

Acsp6 ES

- (9.96)

:gcp'

rae €, - OTHOCUTEMNbHOE YKOpO4eHMe GeToHa Ha YpOBHE HampsiraeMoii apMartypebl, PacriofioXeHHOW B CepeavHe BbICOT

nonepeyHoro cevyeHus. 3HadeHne €.p ONpeaensioT no dopmyne

_ Pp,cr "Opp

cp Ebp

: (9.98)
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rae @y . - K03thPULIMEHT Non3yyecTn GeToHa, onpeaensiembii no 6.1.16.

Mpy NpYMEHEHUW B KOHCTPYKUMW NPOAOMbHON apMaTtypbl M3 HECKOMbKMX KaHaToB, BbICOKOMPOYHONW MPOBOIIOYHOW apMatypbl,
CTEpXHeN (Mnu Ux rpynn), HaTarMBaemblx Ha GETOH HEOAHOBPEMEHHO, credyeT yYMTbiBaTb U3MEHEHWE (CHUKEHWE UMW MOBbILLIEHUE)
HanpspKeHWn B apmatype, HaTsiHyTOW paHee, BCrnefcTBue ynpyroro obxarusi 6eToHa ycunuamu apmaTypbl, HaTSrMBaeMow NnosaHee.
N3meHeHWe HanpshkeHUsi B kKaXkaol paccMaTprBaeMoi apMaTtype (Unu rpynmne) npuHUMaioT paBHbIM

AGbi ‘Es

Ey,

AGS = ZAGsi = Z

(9.9r)

rae AG,,; - CpeaHee HanpsbkeHue B GETOHEe Ha yyacTke AMHbI paccMaTpyBaemoli apMaTypbl, HaTAHYTON paHee, Ha ypoBHE ero

LleHTpa TSXKECTU OT CUMbl HATSDKEHUS! KaXKOOW j-W rpynnbl apMaTypbl, HAaTArMBaemMon rnoaxe. HanpspkeHust B apmatype aTvx rpynn
NPUHUMAIOT 33 BbIYETOM MEPBbIX NOTEPD.

BbluncrieHHble 3Ha4YeHust AGS cnegyeTr ydmntbiBaTb NpU Ha3Ha4YeHUU KOHTPONMMPYEMOro HanpsaXeHua Ond Kaxxgomn rpynnbl
apmMaTtypbl, HEOQHOBPEMEHHO HaTarMBaemow Ha 6eToH.

[onyckaeTcs notepy NpeaBapUTENbHOrO HanpsbkeHUst oT obxatus 6eToHa Mpu HEeOAHOBPEMEHHOM HaTshXKeHUW apmaTtypbl Ha
6eToH onpegensTb no dopmyrne

Aoy =g, Eg,, (9.9n)

rae €, - ycpeaHeHHas Aedopmauns ykopodeHus 6eToHa, onpeaensemas no copmyne

~n—1 P
&p = o —Ab 'Ebp , (9.9e)
Esp - MOAynb YNPYyroctTu NnpeaBapuTenbHO HaMNPsHKEHHON apmaTypbl;
n -cm. 9.1.5;
E bp - HayanbHbI MOAYIb YNPYrocTn 6eToHa, COOTBETCTBYIOLLMI NEPESATOYHON NPOYHOCTM BETOHA;

Ay, - nnowaab 06XMMaeMoro 6ETOHHOTO CeYEHNs 3a BbIYETOM MIIOLLaAN NONEepPeYHOro CeYeHNst NPeaBapUTErIbHO HaMPSHKEHHON
apMarypbi;

P - AelCTByOLLEE B CEYEHUN CXKMMAIOLLEE YCUITME OT HATSDKEHMS.
(N3meHeHHas pepakums, N3m. N 1).

9.1.10 MNonHble 3Ha4YeHNsi NepBbIX NOTEPb NpeaBapUTENbLHOrO HanpsxeHns apMaTtypsbl (9.1.3-9.1.6) onpegenstoT nNo opmyne

A1y = ZhA0g | (9.10)
1

rae i - Homep noTepb NpeaBapuUTErNbHONO HanpPsXKeHns.

Ycunuve npefBaputensHoro ooxatnusa 6eToHa ¢ y4eToM nepBbiX NoTepb PaBHO:

1y = 2 A Ospanyy) | 9.11)
J

raoe A:Spj n GSPU:U- - nnowanb ceyvyeHunda j—|7| rpynnbl CTep)KHeI7I Hanpﬂraemoﬁ apmMartypbl B Ce4eHUn anemMmeHTa U npeaBaputeribHoe
Hanps>XeHne B rpynne ¢ y4eToM nepsBbiX NOTepb
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Csp1yj = Osy ~ ATsp11y5 -
3f1eCb Cp; - HAYANBLHOE NPEABAPUTENBLHOE HAMPSKEHNE PACCMATPUBAEMO PYMMbI CTEPXKHEN apMaTypb.

MonHble 3Ha4YeHUA nepBbiX M BTOPbLIX MOTEPb MpeaBapuTENbHOro HanpskeHust apmatypbl (cMm. 9.1.3-9.1.8) onpepensoT no
dopmyrne

Az = 280 (9.12)
1
Yeunuve B HanpsiraeMoi apmaTtype C y4eToM MofHbIX NoTepb PaBHO

f2y=Z Ay Ospiays) | (9.13)
;

rme il

sp(2j = Cspi sp(dj-

Mpy NPOEKTUPOBaHUM KOHCTPYKLIMIA MOMHbIE CyMMapHbIe noTepu flep(g:,J- ANs apMaTyphbl, pacrnofioKeHHON B pacTsHYTON npu
3Kcnnyataumm 30He cedeHunst anemeHTa (OCHOBHOWM paboyert apmaTyphbl), crnegyeT npuHumaTth He meHee 100 MlMa.

Mpu onpeageneHun ycunus npegsaputenbHOro obxatua 6etoHa F C y4eTOM MOfMHbIX NOTepb HamnpsKeHWn cnegyer yunTbliBaTb
CXXMMalOLLMe HaMpsPKeHUst B HeHanpsaraemon apmaTtype, Y/CNeHHO paBHble CyMMe NoTepb OT yCaAKu U MonsyvyecTy 6GeToHa Ha ypoBHe

3TON apmarypbl.

Mpu onpegeneHun ycunuin obxatus C y4eTOM HeHanpsiraemMon apmaTtypbl Ha YPOBHE HeHanpsiraeMol apmaTypbl, Notepu OT

Ops
Nnosn3y4yecTn Ha 3TOM YPOBHE MPUHUMAIOT paBHbIMU ﬁﬁspjﬁ ——, rge ﬂgspjrﬁ - NoTepu OT NOM3YYecTn AN CTEPXKHEN Hanpsaraemomn
Ch
i

apmatypbl, Gnvbkanlien K paccMaTpuBaeMol HeHanpsraeMon apmarype; Tp. W Cpy - HanpsikeHus B 6eToHe Ha ypoBHe
paccmaTpuBaemMon HeHanpsiraemMow 1 HanpsaraeMon apmaTtypbl COOTBETCTBEHHO.

9.1.11 MpenBapuTenkHble HanpsikeHns B 6eTOHe Tp, MPU Nepeaade younusi NpeaBapuTenbHoro obxarus E{l} , ornpenensiemoro
C y4ETOM MepBbIX NOTEPb, HE AOMKHBI NMPeBbILLATb:

- €CINn Hanps>XXeHna yMeHbLUatoTCA U He MU3SMEHAIOTCA Npu OEeNCTBUUN BHELLHMX Harpysok - 0,9 REJP )
- €CIMN Hanps>XXeHn4d yBernn4mBaroTCA npu OEVCTBUUN BHELLIHMX Harpys3ok - 0,7 REJP .

HanpsikeHus B 6eToHe GEJP onpeaensoT no opmyne

Ry Ry oepp .
oy = W 1) fp Y My

p = T (9.14)
Ared fred fred
roe E{l} - ycunve npenBapuTenbHOro obxartums ¢ y4eToMm nepBbIX NOTEpPb;

A - n3rnbaroLLmMii MOMEHT OT BHELLHEN Harpy3ku, AeNCTBYHOLLMIA B CTaamMmn obxatns (COOCTBEHHbIN BEC neMeHTa);

¥ - paccTosiHue OT LieHTpa TSXKECTU CeYeHMs [0 pacCMaTpuUBaeMoro BOMoKHa;
€Qp - AKCLIEHTPUCUTET yeunusi ;"—‘,’:1:, OTHOCUTENBHO LIEHTPA TSXKECTM NPUBEAEHHOIO NMOMepeyYHoro CeYeHns anemMeHTa.

9.1.12 OnuHy 30HbLI Nepefayn NpenBapuTEnbHOMO HanpshkeHuss Ha 6eToH Ana apmatypbl 6e3 [OMONMHUTENbHBIX aHKepPYHLWMX
YCTPOWCTB OonpeaensiioT no (opmyne
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T - A
"'?p N , (9.15)
Rbond Uy
HO HE MeHee 'IO(;;’5 1 200 MM, a AN apMaTypHbIX KaHaToB Takke He MmeHee 300 mm.

B copmyne (9.15):

Cjp - NPeABapUTENbHOE HaNPAXEHWe B HanpsiraemMoit apMaType ¢ y4eToM NepBbiX NoTeps;

R&ond - COMpOTMBIIEHUE CUENNEHNs HanpsiraeMol apmaTypbl ¢ 6eTOHOM, oTBevawllee nepesaTovHoOM MpPOYHOCTM GeToHa M
onpegensemoe cornacHo 10.3.24;

A, u, - nnowaab 1 NnepuMeTp CTepXHs apmaTypbl.

Mepepayy npeaBapuUTENBHOIO HANPSPKEHUSI C apMaTypbl HA OETOH cneayeT OCyLEeCTBMATL NITABHO.
9.2 PACYET 3JIEMEHTOB I'IPEﬂ?API/ITEHbHO HANMPAXEHHbBIX XEJIESBOBETOHHbIX KOHCTPVKLI,VIW no
NPEOEJNIbHBIM COCTOAHUAM NEPBOU N'PYNNbI
PacuyeT npeaBapuTenbHO HanpsXKeHHbIX XKene306eTOHHbIX 3NIeMeHTOB MO NPOYHOCTH
O6uwue nosioxeHus
9.2.1 PacuyeT npeaBapuUTENbHO HanpsbKEeHHbIX SMEMEHTOB MPOM3BOAAT Anst CTaguu SKCniyaTauun Ha OeicTBue marnbaromx
MOMEHTOB W MOMEPEYHbIX CWUM OT BHELIHWX HArpy3oK W Onsi CTaguvi npenBapuTenbHOro obxatus Ha OeWcTBUE YCUIUMA OT

npeaBapuTeribHOro HaTaAXeHna apmMmaTtypbl 1 yCVIJ'IVIVI OT BHELUHUX Harpysok, ,D,el‘/‘ICTByPOLLI,VIX B CTaamm obxartusi.

9.2.2 PacyeT NoO NPOYHOCTM NPeABaPUTENbHO HAMpPSPKEHHbIX 3MIEMEHTOB NpU AEeNCTBUM U3rMOaloLLMX MOMEHTOB crepyeT
NpOV3BOANTb [N CEYEHUIA, HOPMATbHBIX K X NPOAONLHOMN OCH.

PacyeT no NpovHOCTM HOPMarnbHbLIX CEYEHMI B OOLLEM Crlyvyae MPoM3BOOSAT HA OCHOBE HENMWHENHOW AedOpMaLMOHHONW MOAENK
cornacHo 9.2.13-9.2.15, a Takke Ha OCHOBe NpeaerbHbIX Yeunui cornacHo 9.2.7-9.2.12.

9.2.3 Ons xene3obeTOHHbIX 3MEMEHTOB, Yy KOTOPbIX MpedenbHOe ycunue Mo NPOYHOCTU OKa3blBAETCA MeHblUe MpeaenbHOro
ycunusa no obpasoBaHuio TPELLMH, NroLwaab Ce4eHns NPoAoNbHON PacTAHYTON apMaTypbl AOmkHa ObiTb yBennyeHa no CpaBHEHWUIO C
Tpebyemon M3 pacyeTa Mo MPOYHOCTU He MeHee YeM Ha 15% wnun gormkHa yaoBneTBOpATb pPacyeTy MO MPOYHOCTU Ha AencTBue
MOMeHTa 06pa3oBaHns TPELLUH.

9.2.4 PacuyeT npegHanpsKEHHbIX 37IEMEHTOB B CTaauvM 0OXaTus Mpou3BOASAT Kak MpU BHELEHTPEHHOM CXaTuu YCUINEM
npeaBapuTenbHOro oGXxaTusi B npedenbHOM COCTOsHMM cornacHo 9.2.10-9.2.12.

9.2.5 PacueTt npegBapuTenbHO HamnpsKEHHbIX 3NIEMEHTOB MO MPOYHOCTU NPY OEWCTBUM NOMNEPEYHbIX chin (pacyeT No HaKMOHHbLIM
CEYEHVAM) 1 MECTHOM AENCTBUMN Harpy3ku (pacyeThbl Ha CMATME U NPOLABMNMBAHME) CrieayeT NPOM3BOAMTL COrmacHo noapasaeny 8.1.

9.2.6 lNpu pacuyeTe NpeaBapUTENbHO HaMPSKEHHLIX 3MEMEHTOB MO MPOYHOCTU CredyeT YuMTbiBaTb BO3MOXHbLIE OTKITOHEHUS
NPeABapUTENLHONO HaNpPsKeHNs), onpeaenseMoro cornacHo 9.1.10, NyTem YMHOXEHMS 3HAUEHUA Ty, (MK ycunns oGxaTuns Pu} ) ans

paceMaTprBaEMOro J-ro CTEPXHS UMK PYNMbl CTEPXHEN Hamnpsiraemoit apMaTypbl Ha KOIMMPULNEHT g .

HaveHus K NLIMEHT MPUHUMAIOT PaBHbLIMN:
3Have 03 eHTa Yy alT pa

0,9 - npu GnaronpusATHOM BNUSAHWUW NPeABaAPUTENBHOMO HAMPSPKEHUS;

1,1 - Npu HeBNaronpPUATHOM BIIUSIHWW NPEABaPUTENILHOTO HAMPSXKEHNS.
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Pacuer npeaBapuTesibHO HanpAXeHHbIX 3JIeMeHTOB Ha AencTBMe M3rnbarowmx MOMEHTOB B CTagum JKcnnyartauum no
npegenbHbIM yCUNUAM

9.2.7 PacyeT no MpOYHOCTM HOPMaribHbIX CEYEHWIN NpPeaBapuTENbHO HaMPSXKEHHbIX 3MEMEHTOB CO CLEMMEHWeM apmartypbl C
6eToHOM criegyeTt nponsBoanTb cornacHo noapasaeny 8.1 ¢ ydetom 9.2.8, 9.2.9. Mpum atom B cbopmynax noapasgena 8.1 ob6osHaveHus

nnowanei cedenmns A n A; cneayet oTHocKTb Kak k HanpsiraeMo, Tak 1 K HeHanpsiraeMoii apmarype.

HonyckaeTcs NpUHUMAaTh ANt PacTsHYTOM apMaTypbl C YCIIOBHLIM NPEAEenoM TeKy4eCTU HanpsxeHus Bollwe ., HO He Gonee 1,1

£, B 3aBNCUMOCTU OT COOTHOLLIEHNS En Ep (cm. 8.1.5).

Pacuet n3rmbaembix aneMeHTOB C NMpeaBapuTENbHO HaMpsPKEHHOW apmMaTypou, He MMeIoLLen cuenneHms ¢ GeToHoMm, criegyet
NpOn3BOAUTL C Y4eTOM NpunoxeHus M.

(MN3meHeHHas pegakums, Nam. N 1).
9.2.8 3HaueHne E_,R npuHMMatoT no dopmyrne (8.1), B KOTOPOW 3HAYEHMS OTHOCUTENBHOW Aechopmaumn apMaTypbl pacTsiHyTON

30HbI E; 5 CrEAyeT onpeaensitb no popmynam:

- Ana apMatypbl C YCIOBHbIM npeaenom Teky4ecTtu

K, +400 -,
Eogl = —————; (9.16)
E.S
rAe Gz, - NPessapuTenbHOe HanpskeHne B apMaType C y4eTom Beex noTepb U ¥y =0,9; 3HaveHus R, , Cap s . B chopmyne (9.16)

npuHumatoT B MlMa.

- ansa HeHaI'Ip'iIFaeMOVI apmMartypbl C CbVISVI‘-IeCKVIM npenenom Teky4ecTtun

R,
el =5

E

9.2.9 [Ina Hanpsaraemown apMatypbl, pacnonoXXeHHON B CXKaToW 30He, pacyeTHOE COMNPOTUBIIEHUE CXaTUIO Rsc cregyet 3aMeHUTb

&

HanpsHKeHNem ., PaBHbIM:
00— G'sp - Npu yyeTe koadduLmMeHTa ycriosmii pabotbl 6eToHa v,y =0,9 (cm. 6.1.12);
400 — Ty - npu Yy =1,0.
3nech G'sp npuHuMaioT B MMa.
3HayeHus G'sp onpenensT ¢ KO3 PULMEHTOM ";fsp =11.

Bo Bcex crny4daax HanpsaxeHune G.SC NPUHUMAKOT He bonee R.SC .

Pacuer npeaBaputTesibHO HaNpsA>XeHHbIX 3fIeMeHTOB B CTaAUU NpeaBapuUTesibHOro obGxaTus

9.2.10 lNpwn pacyeTe aneMeHTa B CTaguu NpeaBapuTeEnbHOro obxatusa ycunme B HanpsiraeMon apMaType BBOAMTCS B pacyeT Kak
BHELLHSASi NpoAornbHas cuna, paBHas

N, =(Ch, —330) 4 + 0, 4

» - (9.17)

rae Agp 7] Asp - NMoLWaamn CevYeHns HanpsiraeMon apMaTypbl, PacnonoXeHHOW COOTBETCTBEHHO B Hanbornee o6xatoi 1 B pacTsiHyTON

(MeHee 06xaTon) 30HaxX CeYEHWS;
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r

Csp W Tgp - NPEABapUTENbHbIE HAMPSHKEHUS C YYETOM NEpBbIX NOTepb M koadduuMeHTa Yy, =1,1 B apmaType ¢ nnowaaeto

ceverns Ay, n Ay .

Ons npenBapuTenbHO HaMpPsBKEHHbIX 3MEMEHTOB C HaTSHKEHMEeM apmaTypbl Ha OGeTOH pacyeT Mo MPOYHOCTU B CTaauu
npeaBapuTensHOro o6XxaTrs NPoU3BOAST, MPYHUMAs B NpaBoi YacTu dhopmynbl (9.17) nepBoe cnaraemoe paBHbIM HyJSio.

(N3meHeHHas pepakums, U3m. N 1).
9.2.11 Pac4yeT no Npo4YHOCTU 31IEMEHTOB NPSIMOYTOSNIbHOMO CEYEHUSI B CTaauM NpeasaputerisHoro 06xxatusi Npon3BoasT U3 YCIoBuUS

N, e, <Ry b x{ig—05x)+R, Al (g—a", (9.18)

A€ €, - PacCTOsiHWE OT TOYKN MPUIIOXEHWs NpoJoOnbLHON CUMbI Np C y4eTOM BnusAHUA usrmbatowero momeHta JAf OT BHellHen
Harpysku, OecTBylolen B CTagum M3rotoBneHns (CobCcTBeHHas Macca anemeHTa), A0 LEeHTpa TSXKEeCTUM CeveHus HeHanpsiraemoun
apMaTypbl pacTsHYTOM MMM HauMeHee CXaTow (MpW MOMHOCTbI0 CXXaTOM CeYEeHMU 3feMeHTa) OT ITUX ycunuin (CM. pucyHok 9.1),
onpegensiemoe no opmyne

M
=g, +0.5h—at— (9.19)

r

€p
EDP - pacCTodHUE OT TOYKU NMPUNOXKEHNA CUNbI Np A0 LeHTpa TAXXeCTU cevYeHnd anemMeHTa,

R} - pacueTHoe conpoTueneHne 6eToHa CxaTuio, NPUHUMaeMoe Mo NIMHEHON MHTepnonauMn (cm.Tabnuuy 6.8) kak Ans knacca

6eToHa no NPOYHOCTU Ha CxXaTue, YUCNEHHO PaBHOMO NepeaaTo4HON NPOYHOCTH beToHa REJP )

Rsc - pacyeTHOEe COMPOTUBIIEHME HEHAMPSraeMon apMaTypbl CXaTuto, NMPUHUMaeMoe B CTaguu NpeaBapuTenbHOro obxatms He
oonee 330 MMMa;

AL - nnowank cedeHms HeHanpsraeMoit apMaTypbl, PacrofoXeHHON B Hanbosee CKaTol 30He CeYEHs ArleMeHTa.

BbicoTy cxxatoi 30Hbl 6eTOHa onpedensoT B 3aBUCUMOCTUN OT BEMNUYMHDI E_,R , onpegensiemon no copmyne (8.1) c nogcraHoBKON B

5 -~ o
Hee 3HaueHns E; o = Z roe £, - pacyeTHOe COMPOTUBIEHWE PACTSHYTON HeHanpsiraemoit apmatypbl A, , u £, =0,003:
&5

x
a)npu &= P = Ep (oM. pucyHok 9.1) no dhopmyne
il

N, +R A -R_ Al
g L F a4ds ¢ .s’ (9.20)
Ry b

x
6)npu &= P = &p no hopmyne
]

1+¢& '
N, +R A, -liR—RSC-AS
— — SR
X= R A , (9.21)

+ —
ho(1-Eg)

(N3meHeHHas pepakums, N3m. N 1).

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/564553054#7DS0KD
http://docs.cntd.ru/document/554403082#A8A0NG
http://docs.cntd.ru/document/554403082#A8K0NI
http://docs.cntd.ru/document/554403082#A8A0NG
http://docs.cntd.ru/document/564553054#7DG0K8

CTtpanuua 96

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2)

Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

As

LN

Ry
| P o
1 REI: A.;
RpAp A? ; ; a
'l

No m
i
- —
£
o 3 =
: —RA | 422
Aﬂ
b

PucyHok 9.1 - CxeMa ycunuii 1 anopa HanpsikeHUiA B ceYeHnn, HopMarnbHOM K NPOAONbHOM OCK M3rMbaeMoro npeasapuTensHO
HanpshkeHHOro arieMeHTa Mpu ero pacyeTe No NPOYHOCTM B CTaaum obxaTus
9.2.12 PacyeT no Npo4YHOCTM 3NIEMEHTOB TaBPOBOrO M ABYTABPOBOrO CEYEHWUI B CTaaun NpeaBapuTeribHOro 06)XaTusi Mpon3BoasaT

(9.22)

B 3aBMCUMOCTU OT MOMOXXEHWUSA rPaHuLbl CXaTON 30HbI:
a) ecnv rpaHnLa CxKaToi 30HbI MPOXOAUT B Mnosike (CM. puUcyHok 8.2, a), T.e. cobnogaeTcs ycrosue
r r r
Np =Ry -E:j-}'zf -R.A + R, A,

pac4eT Npon3BOaAT Kak AN NPSAMOYrofbHOro CeYEHNs LUIMPUHON E:n}a cornacHo 9.2.11;
6) ecnu rpaHu1La cxxaTon 30HbI NpoxoanT B pebpe (cM. pucyHok 8.2, 6), T.e. ycnosue (9.22) He cobrnitogaercs, pacyeT Npov3BoasaT
Ny, e, =Ry b x(ig—052)+ Ry (B —B) Ky (g — 0,587 )+ Ry, Al (g — '), (9.23)

13 ycroaus

+

roe £p = f0p TZ;
F
Z, - PACCTOSHNE OT LIEHTPa TAXKECTU CEYEHIs AMeMeHTa 10 PACTSHYTON (HaMMeHee CXaToil) HeHanpAraemMon apMaTypbl

BbicoTy cxxaTom 30HbI onpeaensoT no opmynam:

a)npn &= — = &g (Ep - oM. 9.2.11)
Ny HRA - Ry Ay - Ry (b - By | 02
Ry b
X
6) npn &=-—>Cp
A
1+ r r r
Ny + R —2E ; — Ry, A — Ry (B —b)h
x= (9.25)
REJ b+ zﬂsﬂs
Ay (1-E&g)

PacyeT no Npo4YHOCTM HOpPManbHbIX CEYEHUN Ha OCHOBE HeNnUHenHoWn aedopmaLMOHHOM Moaenu
9.2.13 lpn pacyeTe MO MPOYHOCTU HA OCHOBE HEMWHENHOW AedOpPMaLMOHHOW MoZenu ycunusa u gedopmMaumm B CeYeHuw,

HOPMarsnbHOM K NMPOAOSIbHOM OCK SfieMeHTa, ONPEeAEnstoT ¢ NnpuMeHeHnemM nonoxennin 8.1.20-8.1.22.
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9.2.14 TMpw pacyeTe HOpMarbHbIX CEYEHUIN MO MPOYHOCTU (CM. PUCYHOK 9.2) B 06LLIEM CryYae NPUMEHSIOT:

- YpaBHeHUA paBHOBECUA BHELLUHUX CUIT U BHYTPEHHUX yCMﬂMVI B HOpMalibHOM Ce4YeHUn anemMmeHTa:

Mx = Z_-GEJ:' ’ AEJ!' ’ ZEm' +Z_-G.:_:j ’ A.:_:j ’ Z.s,y' +Z_-G.sz' 'A.sz' ’ Z.sn' : (9.26)
i g i
M, = Z_GE:-:' Ay Zyy +Z.G~‘:i" Ay Zoi+ Zgﬂ Ay Zgy (9.27)
i g i
MN= Z_-GEJ!' 'AEJJ' +Z_'G'§f . A.y +Zgﬂ. . AS!. : (9.28)
i g i

- ypaBHeHus1, onpegensowme pacnpegeneHme geopmanmm ot AeACTBUSA BHELLHEN HArpy3Ku No CEYEHMIO AeMeHTa:

1 1

Ep =Ep +— Zpy +— Zpyy ; (9.29)
.rx l?:y
1 1

Eg =Ep+— Lo +— Zgy; (9.30)
.rx lr:y
1 1

B =Eg+— Ly +_'Z.sy:'; (9.31)
Py -?:}l

- 3aBUCMMOCTHU, CBA3bIBaOLLME HaNnpsAXeHna n OTHOCUTESNbHbIE /:Leq)opmau.mvl OeToHa n apmMartypbl:

- 6eToHa
Cp =Fp Vi Sais (9.32)
- HeHanpsiraeMon apmarypbl
Cg=Eg vy By, (9.33)
- Hanpsraemon apmarypbl
Gy =Hy vy(Eg+ E_Sp!-]l . (9.34)
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chyHOK 9.2 - PacyeTHas cxeMa HopMarnbHOro cedeHus npeaBapuTenbHO HanPsXXeHHOro ene3obeToHHOro anemeHTa

B ypaBHeHusx (9.26)-(9.34):

A Z

510 Z

ax Lo Gﬂ- - nnowanb, KoopanHaThbl LEeHTPpa TAXECTU i-ro CTEePXHA Hanpﬂraemoﬁ apMaTtypbl U Hanps>XeHne B HeEM;

g,; - OTHOCcUTENbHas AedopMaLUst i-To CTEPXKHS HAaNPsAraeMol apmarypbl OT AeiCTBUS BHELIHEN Harpysku;

E.Sp!' - OTHOCUTENbHadA ,qe(bopmauvm npeaBapuTenbHOro HanpaxXeHua apmartypbl, onpegendemasa Cc y4eToM noTepb
npeaBapuTeribHOro HanpsaXeHus, COOTBETCTBYOLLNX paCCManMBaeMOﬁ pacquHoﬂ cTaguu;

. - MOOyInb YNpYrocTu i-ro CTepXHsl Hanpsraemoi apmaTypsi;

W.; - KO3MULNEHT YNPYroCTH i-ro CTEPXKHA HEHanpsraemMown apmatypbl, ocTarnbHble napameTpsbl - cM. 8.1.23.

51
3HaueHUs KO3IPMULMEHTOB 4y, U V4 onpeaensioT no ykasaHuam 8.1.23, a 3HaueHus koaduLmeHToB W4 - Mo dhopmyne

R — —G‘Si (9 35)
sl . .
E.sz' ’ (E.si + E.spz':'

9.2.15 PacyeT HopMarbHbIX CEYEHWU XKEeNe300ETOHHbIX 3NEMEHTOB MO NPOYHOCTU MPOU3BOAAT U3 YCMNOBWIWA, MPUBEAEHHBLIX B
8.1.24.

9.3 PACHET NMPEOBAPUTENIbHO HAMPAXEHHbIX 3NIEMEHTOB XENE3OBETOHHbIX KOHCTPYKLUMKA NO
NPEAENbHbIM COCTOAHUAM BTOPOU I'PYMINbI

OBLUME NMONOXEHUA

9.3.1 Pac4eTbl No npefernbHbIM COCTOSHUSAM BTOPOM IPYNMbl BKIOYAIOT:
- pacyeT no ob6pas3oBaHUio TPELLUH;

- pacyeT Mo PacKpPbITUIO TPELLWH;

- pacyet no gegopmaumam.

9.3.2 Pacyetr no obpasoBaHWiO TPELWMH MPOM3BOAAT, Korga Heobxooumo obecrnevnTb OTCYTCTBME TPELMH, a Takke Kak
BCMOMOraTESNbHbIN NPK pacyeTe No packpbITUIO TPELLMH 1 No AedopMaumsiM.
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TpeGoBaHNa No OTCYTCTBUIO TPELLMH NPeabsaBMsAOT K NpeaBapuUTeribHO HaMPSKEHHbIM KOHCTPYKLUMUSM, Y KOTOPbIX NPWU NMOMHOCTLIO
pacTsHYTOM Ce4YeHuM [oikHa ObiTb obecrneyeHa HEeMnpOHULAEeMOCTb (HaxoOsWMXcs Mo [AaBMeHWEM KMOKOCTU WU rasos,
UCMbITLIBAOLWNX BO3OENCTBUE paguaumn U T.N.), K YHUKaNbHbIM KOHCTPYKLMSIM, @ TaKKe K KOHCTPYKUMSM NPy BO3OEUCTBUM CUINBHO
arpeccuBHOI cpefpbl.

9.3.3 MNpwu pacuyete no o6pas3oBaHMI0 TPELLUH B LEeNsX UX HedonylweHns KoadMUUNEHT HAOEXHOCTM NO Harpyske npuHUMaroT
";ff = 1,0 (kak npu pac4eTe No npoyHocTn). [pn pacuyete No pacKkpbITUO TPELUH 1 No Aedopmaumnam (BKNYas BCNOMOratenbHbIn

pac4eT no 06pas3oBaHMIO TPELLMH) NPUHMMALOT KO3(ULNEHT HAOEXHOCTM NO Harpy3ke Ty =1,0.

9.3.4 Pacuet nsrnbaembix NnpegBapuTeNbHO HaMnpsKEHHbIX 3MEMEHTOB MO NpeaerfbHbIM COCTOSIHMAM BTOPOWM Fpynmbl NPOU3BOAAT
KaK Npy BHELEHTPEHHOM CXaTun Ha COBMECTHOE AEWCTBUE YCUMUIA OT BHELLHEWN Harpysku: uarnbarowero MomeHTa A4 v npogoneHom

cunbl Np , PaBHOW ycunuvio npeaBapuTenbHoro obxatusa & . MNpu 3ToM AN 3NIeMEHTOB C NPeABapUTENbHO HanpshKeHHOW apMaTypoii
6e3 ee cuenneHns ¢ 6eTOHOM XapakTePUCTUKM NPUBEAEHHOTO CEYEHNS ONPeAENsIoT C YHETOM TOMbKO HEHaNpsiraeMoin apMarTypbl.

(N3meHeHHas pepakums, N3m. N 1).

PacueT npeaBapuUTenbHO HanpsiKeHHbIX Kere306eTOHHbIX 3/IEMEHTOB MO 06pPa30BaHUI0 U PACKPbLITUIO TPELLMH

9.3.5 PacyeT npenBapuUTENbHO HaMpPSHXEHHbIX NU3rMbaemMblX 3NEMEHTOB MO PaCKPbITUMIO TPELUMH MPOU3BOAAT COrMacHo o6LWmM
nonoxexuam nogpasgena 8.2 n 9.3.6-9.3.10.

Onpep,eneHMe MOMEHTa oﬁpasoBava TPewWnH, HopMalibHbIX K I'IpOﬂOﬂbHOl‘;I OCM JJ1ieMeHTa

9.3.6 MN3rnbatwowwmini MOMEHT Mm

cormnacHo 9.3.10. [lonyckaeTcsi AN NpOCTbIX CEeYeHWN (NPSIMOYrofibHOro M TaBPOBOIO CEYEHUI C apMaTypoun, pacnonOXeHHOW Y
BEPXHEN U HUXKHEN rpaHel ceveHus], C NOMKOW B CXaTol 30He) onpedenstb MOMeHT TpewnHoobpa3oBaHus cornacHo 9.3.7.

npu obpasoBaHuM TpelnH B obLieM criyyae onpegensietcs no AedopMaunoHHON MOLEenm

9.3.7 OnpegeneHve MoMeHTa oOpa3oBaHWsi TPELMH MPOM3BOAAT C Y4EeTOM Heynpyrux Aedopmauuin pacTtsHyToro 6eToHa
cornacHo 9.3.8.

[onyckaeTcs MOMeHT obpasoBaHua TpewmH onpegensate 6e3 yyeta Heynpyrux gedopMaumin pacTsaHyToro 6eToHa, NnpuHMMas B
dopmyne (9.36) WPF =W,.2 - Ecnn npu atom ycnosus (8.118) u (8.139) He yAOBNETBOPSIOTCS, TO MOMEHT 06pa30BaHUs TPELLWH
crnegyeT onpefaendTb C y4eTOM Heynpyrnx gedopmMauuii pactsHyToro 6eToHa.

9.3.8 MoMeHT 06pa3oBaHusi TPELLWH NpeaBapuTeribHO HaMpPSKEHHbIX U3rMGaeMbIX 3MIEMEHTOB C YY4ETOM HeynpyrMx aedopmMaiimii
pacTsiHyToro 6eToHa onpeaensitoT no opmyre

Moy, ZRbf,ser'WiiP'e

f (9.36)

H_'p i)
roe Wp; - MOMEHT COMPOTUBIIEHNSI NPUBEAEHHOIO CEYEHMSA A1 KpaNHEro pacTaHyTOro BoriokHa ¢ yyetom 8.2.10;

£an = E0p +7 - paccTosiHMe OT TOYKM MPUIIOXEHUS YCUNMS npegBapuTenbHOro obxatus £ [0 S4poBOM Todku, Hambonee
yAaneHHoOW OT pacTsiHYTOM 30Hbl, TPELLMHOOOpa30oBaHNe KOTOPOW NPoBEPSIETCS;

EDP - TO Xe, 00 UeHTpa TAXeCTn NpuBeaeHHOro cev4eHus;

¥ - pacCcTosiHMe OT LeHTpa TAXeCTn npuBegeHHOro ceveHns oo FlJ:lpOBOI7I TOYKU

W
p=lred (9.37)

"qred

B copmyne (9.36) 3Hak "mnioc" NpUHUMAIOT, KOfAa HanpasreHus BpalleHWs MOMeHTOB [F-g_. W BHellHero uarnbaioLlero

Ap
MOMeHTa M NpoTUBONONMOXHbI; "MUHYC" - KOrga HanpaBneHns CoBnaaator.
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Bnauenusi Woyy 1 A5 onpegensioT cornacHo ykasausim 8.2.

[na npsiMOyronbHbIX CEYEHUIN U TaBPOBbLIX CEYEHUI C MOMKOW, PacrosiOKEHHOM B CXAaTON 30He, 3Ha4YeHue Wp; npu aencTeunm

MOMEHTa B MIIOCKOCTM OCY CUMMETPUK JOoNycKaeTcs onpeaensts no dopmyne (8.122).

9.3.9 Yeunne N,

npu obpasoBaHnM TPELLUMH B LIEHTParibHO-pPacTAHYTbIX 3fieMeHTax onpegenstoT no dopmyne (8.127).

9.3.10 OnpegeneHne momeHTa 06pa3oBaHUSA TPELLUMH HA OCHOBE HenunHerHown aedopMaLnMoOHHON MOLENW NPOU3BOAAT COrfacHo
6.1.24, 9.2.13-9.2.15, Ho ¢ y4yeToM paboTbl 6eTOHa B paCTAHYTON 30HE HOPMaribHOIO CeYEHWs, onpegenseMon guarpaMmmon COCTOSAHNSA
pacTsHyToro 6etoHa cornacHo 6.1.22. PacyeTHble XapaKTepuCTUKM MaTepuarnoB MpUHMMAtOT AN npedenbHbiX COCTOSHUA BTOPOW
rpynnbi.

3HauyeHue Mcrc onpeaensioT 13 pelleHns CUCTeMbl ypaBHEeHWUA, npeactaBneHHbix B 9.2.13-9.2.15, npuHnmasa OTHOCUTENbHYIO
nedopmaumio 6eToHa Zps o Y PACTAHYTON PAHM dNEMEHTa OT [AeMCTBUS BHELUHEeN Harpysku, paBHOW NpenenbHOMY 3HaueHuto

OTHOCUTENbHOMN AedopmaLmmn 6eToHa NPU PACTSKEHUN Epy 5,5 , ONPEAENAeMoMy cornacHo ykasaHusam 8.1.30.

PacueT WMpUHBLI pacKkpbITUA TPELUH, HOPMarnbHbIX K npo.qoanoﬁ OoCHu 3nemMeHTa

9.3.11 lUnpuHy packpbITUs HOpMarbHbIX TPELMH onpeaenslT no gopmyne (8.128), B KOTOPOW 3HaYeHUE HanpskeHun T, B
pacTaHyTOn apmaType n3rnbaembix npeasapuTenibHO HanpsXXeHHbIX ANIEMEHTOB OT BHELLHEN Harpysku onpeaensioT no dopmyne

Mp(kﬂ_yc} Np o
—_ SR
jred "qred :

&

(9.38)

roe f?‘ﬂd’ Amd, Yo - MOMEHT uHepuumn, nnowanb npmnBeaeHHOro nonepedyHoro cevYeHnd anemMmeHTa U pacCctodaHue OoT Hanbonee

CXKaToro BOMOKHA A0 LEHTpa TSHXeCTW NPUBEOEHHOTO CeYeHus, onpeaensemMble C y4eTOM MMOLWaaM CeYeHUS TOMbKO CXKAaToW 30Hbl
6eToHa, NnoLaaen ceveHns pacTsHYTON M CxKaTow apMaTypbl cornacHo 8.2.27, NpuHMMas B COOTBETCTBYHOLLMX hopmynax 3HaYeHust

KoathduMLMEeHTa NpuBeaeHNs apMaTypbl K 6ETOHY i1 = Cf.q;

NP - BHELUHSIA NPOAONbHAs cuna, paBHasi ycunuio npegsaputensHoro ooxartus (cm. 9.3.4);

Mp - M3rnGatoLmii MOMEHT OT BHELLIHEN Harpy3ku 1 ycunusi npegBapuTerisHoro obxaTusi, onpeaensemblii no hopmyne

=MW
My=M=*N, o, (9.39)
roe é‘DP - PacCTodHUE OT TOYKU NPUNOXKEHNA BHELLHEeNn I'lpOD,OJ'IbHOVI CUnbl NP 00 UeHTpa TAXeCTu npnBegeHHoro cevyeHus.

3Hak "MuHyc" B hopmyne (9.39) npuHUMAalOT, Koraa HanpasrneHus! BpalleHuii MoMeHToB Ad 1 Np "€[)p He COBNaaaioT, u "nntoc” -

Koraga cosnajator.

ﬂ,OI'IyCKaeTCH HanpsxXeHune G.S onpenendrtb no qaopmyne

o o MYy Emey) (9.40)
’ z- A, ’ .

rae I - paccTosHue OT LUeHTpa TSXKEeCTU apmaTypbl, PacrnorioXeHHOW B PacTAHYTOW 30HE CeYeHWs, OO0 TOYKM MPUIOXKEeHUs
paBHOAENCTBYIOLLEN YCUITUI B CXaTOW 30HE 3rEMEHTa;

€5y - PACCTOAHME OT LIEHTPA THXECT TOW e apMaTypbl 40 TOYKM NPUNOXKEHWUS BHELLHEN NPOAONbHOW CUSlbI Np .
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[ns anemMeHTOB NpPSAMOYronibHOrO MOMEPEYHOro CEYEeHUs npu OTcyTcTBUM (MM 6e3 yyeTa) cxaTonm apMaTypbl 3Ha4YeHue =
onpegensoT no opmyne

z=ly -2 (9.41)

rAe Xz - BbicOTa CXXaTow 30HbI, onpeaensemas cornacHo 8.2.28 ¢ y4eToM AeNCTBUSA BHELLHEWN NPOAONbHOW CUnbl NP .

[na anemMeHTOB NPSIMOYronbHOro, TaBpoBOro (C MOMKOW B CXAaToW 30HE) M OBYTaBPOBOIO NMOMEpPeYHOro cevyeHus Oornyckaercs
3Ha4YeHne Z NpUHUMaThb paeHbIM 0,7 iy .

Hanpsxenua <, onpenensemMble no gopmynam (9.38), (9.40), He OOMKHLI NpeBbIlLIaTh (Rs,ser ~ O ).

PacueT npegBapuTenbHO HaMpPsKEHHbIX Xere306eTOHHbIX 3NIeMeHTOB no AedopmauusamM

9.3.12 PacyeT npegBapuTenbHO HanpsXXeHHbIX ANeMeHTOB No Aedopmaumnsam Npom3BOAAT cornacHo ykasanuam 8.2.19-8.2.32 n c
yyetom 9.3.13-9.3.15.

9.3.13 rlOJ'IHle KPUBU3HY n3rnbaembix npeaBapuUTeribHO HanpsAXXeHHbIX 3fTIeMEeHTOB A1 BbIYUCIIEHUA UX I'IpOFVIGOB onpenenarT no

1
8.2.24, npn 3TOM 3HAYEHUsI KPUBU3H | — | , | — | u — | B dpopmynax (8.140), (8.141) onpenensatoTt no 9.3.14 ¢ y4eTom ycunus

A Fia Fis
npenBapuTenbHOroO obxaTus.

,D,OI'IyCKaeTCH npun onpegeneHnn KpueBuaHbl Y4YUTbIBaTb BIIUAHUE p,ed)opmau,mﬁ ycagkm un nonsyvyectu OeToHa B cTaguu
npeaBapuUTeribHOro obxatus.

9.3.14 KpuBun3Hy wnsrmbaembix nNpenBapuTENbHO HAMPSDKEHHbIX 3fIEMEHTOB — OT AEWCTBUMSA COOTBETCTBYHOLLMX Harpy3ok
r

onpeaensoT no opmyne

M-N_ .
1_H#~ % %y (9.42)
r D

rae AL - n3rnbaroLmii MOMEHT OT BHELLHe Harpy3Ku;

NP n é‘np - npoaosibHaaA cuna, paBHaaA yCUnnio npeaBapUTENbHOIo obxatus, n ee OKCUEHTPUCUTET OTHOCUTENIbHO LEeHTpa
TAXEeCTU npnBegeHHOro nonepevyHoro ce4eHns anemMeHTa,

£ - n3rnbHas XeCTKOCTb NPUBEAEHHOMO MOMEPEYHOro CeYeHus anemMeHTa, onpegensiemasi no 8.2 kak Ans BHELEHTPEHHO
cXKaToro ycunvem npeaBapuTenbHOro obxatus afieMeHTa ¢ y4eToM uarnbatoLero MoMeHTa OT BHELUHEN Harpy3ku (CM. pucyHok 9.3).
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"d'.’s“ﬁ
. Ep Sp = EuEp g
'éul L ,
Mo - Fs o = 8LE,
- s T Eplg
. 7
=
// >

1 - ypOBEHb LieHTpa TSXKeCTU NpuBeaeHHOro 6e3 yyeTta pacTaHyTON 30HbI GETOHA NornepeYHoOro ceYeHns

PucyHok 9.3 - NpuBegeHHOE nonepeyHoe cedeHre (a) n cxema HanpsXKeHHO-Ae(POPMUPOBAHHOIO COCTOSHUS N3rnbaemoro
npenBapuTENbHO HaNPSPKEHHOTO anemMeHTa ¢ TpewuHamm (6) npu ero pacyeTe no gedopmMaunsim
9.3.15 KpuBusHy narmbaembix npeaBapuTENbHO HaMPSXKEHHbIX ANEMEHTOB JOMNYCKaeTCa onpeaensTtb No opmyne

1 M- Np Zy
= , (9.43)
F E.s,red Ay 2zl —xyy)

TA€ Zy - PACCTOAHME OT TOHKN NMPUOXEHNS YCUINS NpeaBapnTenbHOro 06XaTnst 40 TOYKM NPUNOXKEHUS PaBHOOEWNCTBYHOLLEN YCUITUI
B CXXaToOW 30HE;

Z - pacCTodHMe OT LUeHTpa TaXeCcTun paCTﬂHyTOVI apMaTypbl 40 TOYKM NMPUNOXEHUA paBHOD,eVICTByPOLLLeVI ycmnmﬁ B CXXaTOWN 30HE;
X3 - BblCOTa CXXaToW 30HbI C Y4ETOM BNUSHUA NpeaBapuUTensHOro obxaTus.

BbicoTy cXaTow 30HbI ONpefenstoT Kak Ans m3rmbaemMbix anemeHToB 6e3 npemHanpsbkeHusa cornacHo 8.2.28 ¢ yMHOXEHUEM

3HaueHusi |, Ha 1+—2 .z,
F

3HauyeHns zZ, M Z [ONYyCKaeTCs ONpeAensThb, MPUHMMAs PACCTOSHME OT TOYKM MPUMOXEHUS PaBHOAEWCTBYIOLER YCUNUi B

cXKaTon 30He 00 Hanboree CXaToro BOSTIOKHA CEYEHUS paBHbIM 0,3,33'] .

OnpepeneHve KpUBU3HblI NpenBapuTesIbHO HaNpPSKeHHbIX 3J/IEMEHTOB Ha OCHOBe HennHenHon paed)opMaunoHHOMN
moaenu

9.3.16 MNonHyto KpUBU3HY M3rMbaembix NpeaBapUTENbHO HAMPSKEHHBLIX ANEMEHTOB Ha y4YacTkax 6e3 TpelinH B pacTsHyTON 30He
ceveHns onpegenstot no dopmyne (8.140), a Ha y4acTkax C TpelLMHaMM B pacTsIHYTOM 30He ceveHust - no gpopmyne (8.141).

3HayeHnsa KpuBu3H, Bxoasawmx B copmynsl (8.140) n (8.141), onpenensioT U3 pelueHnst cuctembl ypaBHeHun (9.26)-(9.34) c
yyetom 9.2.13. Npn 3TOM ANS 3NEMEHTOB C HOpMaribHbIMW TPELLMHAMUN B PAcTAHYTOW 30HE HanpsbkeHUe B Hanpsraemon apmartype,
nepecekatoLlen TpelyHbl, onpegensioT no opmyne

E.sz' =
Ou=| 22 4B, ep | vy (9.44)
Wi

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#8QC0M5
http://docs.cntd.ru/document/554403082#8QO0M8

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2) Crtpanuua 103
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

a B HeHanpsiraeMoli apmarype

H .=
gly. =8 ¥ , (9.45)
1“-|-‘r.§;l'
roe
v o 1
.Sll:vil:l ] N 0’8 ES!‘{J‘},C?‘C , (946)
sl )

30eChb Egf 1) ope - OTHOCUTENBHASA AEPOPMALIMA PACTAHYTON apMaTypbl B CEYEHUN C TPELLMHO OT 1EACTBUA BHELLHE Harpyskv cpasy
nocrne ob6pa3oBaHUs TPELLWH;

ESJ-,:J.-:, - OTHOCUTENbHbIE AedopMaLmMm pacTAHYTON apMaTypbl, NepecekatLLen TpeLwuHbl, B paccmaTpMBaeMon ctaguu;

E.Sp!' - OTHOCUTENIbHaA ,qed)opmau,m npeaBapuUTenibHOro HanpaXeHuna apmMatypbl.

Mpv onpeaeneHnn KpYBU3HbI OT HEMPOAOIMKUTENBHOMO AEUCTBUS Harpy3ku B pacyeTe NpUMEHSIIOT AnarpamMmmbl KpaTKOBPEMEHHOTO
4edopMUPOBaHUST CXKATOro UM pacTsHyToro GeToHa, a Mpu ONpefeneHuy KPUBU3HbI OT MPOdOIHKUTENBHOMO AEWCTBUS Harpysku -
AvarpaMmbl AnUTeNbHOro AedopMMpPOoBaHMs BETOHA C paCYETHBIMU XapakTepUCTUKaMmy Ans NpeaenbHbIX COCTOSHUIA BTOPOM Fpynnbl.

10 KOHCTPYKTUBHbIE TPEBOBAHUA
10.1 OBLUME NONOXEHUA

10.1.1 Ons obecneyeHns 6e30MacHOCTU U SKCNIyaTauMOHHON NPUFOAHOCTU BGETOHHBIX U XENEe306EeTOHHbIX KOHCTPYKLUMIA NOMUMO
TpeboBaHuil k pacyeTy crieflyeT TakkKe BbINOMHATh KOHCTPYKTMBHbIE TPEGOBaHUS K reOMETPUYECKMM pasMepam M apMUpPOBaHULO.

KoHCTpyKTUBHbIE TPEGOBaHUSI yCTaHABNUBAKOT AMs Cry4YaeB, Korga:

- pacyeToM He npeacrtaBndeTcd BO3MOXHbIM JOCTATOMHO TOYHO W onpepgeneHHO MNONMHOCTbIO rapaHTUpoBaTb COMNPOTUBIIEHUE
KOHCTPYKUMN BHELLHUM Harpy3kam u BO3ENCTBUSAM;

- KOHCTPYKTUBHbIE TpeGOBaHVIFI onpenendrT rpaHnUYHbIe yCrnoBuA, B npenernax KoTopbiX MOryTt ObITb MCMNOMb30BaHbI NPUHATBLIE
pac4eTHble NONToXeHUA,;

- KOHCTPYKTMBHble TpeboBaHWsi o6ecnevymBaloT BbINOMHEHWE TEXHOMOIMU U3roTOBMEHNUS OETOHHBbIX W Kene306eTOHHbIX
KOHCTPYKLMIA.

10.2 TPEBOBAHUA K TEOMETPUYECKUM PASMEPAM

10.2.1 TeomeTpuyeckne pa3mepbl OETOHHbIX W XEne300ETOHHbIX KOHCTPYKUWUWA [OOIMKHbI OblTb HE MEHee BerUYuH,
obecneunBaroLLmXx:

- BO3MOXHOCTb pasMeLLeHNst apMaTypbl, aHKEPOBKM U COBMECTHOM paboTkl ¢ 6eToHOM, ¢ y4eTom noapasaena 10.3;

- OrpaHuyeHre rmMbKoCTM CXKaTblX ANIEMEHTOB;

- TpebyeMble nokasaTenu kavyecTea 6eToHa B kOHCTpyKumm (COCT 13015).

10.2.2 Pa3mepbl ceYeHUI BHELLEHTPEHHO CXXaTblX ANEMEHTOB AN 06ecneyeHmns NX XXeCTKOCTU cregyeT NpMHMUMaTh TakuMmu, YTobbl

J
nx rmbkocTs -3 B noBom HanpaBrneHWn He npeB.bllana:

1

200 - gns xene3obeToHHbIX 3NEMEHTOB;
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120 - N9 KONOHH, ABASOLWNXCS SfeMeHTaMN 34aHnN;

90 - Ans OETOHHbIX ANIEMEHTOB.

10.2.3 B KOHCTpYKUMAX 34@HUA W COOPYXXEHWN cnegyetr npegycMatpuBaTtb WX paspesky MOCTOSHHBIMA UM BPEMEHHbIMU
TemnepaTypHO-yCcafo4HbIMU LUBAMU, PaCcCTOAHUA MexXOy KOTOPbIMM Ha3HayalT B 3aBMCMMOCTW OT KIIMMATUYECKUX YCrOBUHN,
KOHCTPYKTUBHbIX OCOBEHHOCTEN COOPYXXEHUS, NOCNeaoBaTenbHOCTM NPon3BoAcTBa paboT u T.0.

Mpn HepaBHOMEpPHOW Ocaake byHOAaMeHTOB criefyeT npegycMaTpuBaTb pasaeneHne KOHCTPYKUMIA OCa40YHbIMU LLBAMU.

PaccTtosiHus MeXxay NoCTOAHHbIMU TeMnepaTypHO-ycago4YHbIMU LWBaAaMW crieyeT yCTaHaBnMBaTb pacHeToM.

JonyckaeTcs pacyeT He NPOM3BOANTb, ECNN NPU PacYETHON TemnepaType HapyXHoro Bo3ayxa MuHyc 40°C v Bbilwe paccTosiHue
MeXay TemnepaTypHO-yCaAOYHbIMU LWBAMU HE NPEBLILLAET 3HAYEHWUI, NpuBeaeHHbIX B Tabnuue 10.1a.

Tabnuua 10.1a

34aHuUst U KOHCTPYKLUMK HaunbonbLune paccTosiHus, M, Mexay TemrnepaTtypHo-
ycao4HbIMM LUBaMK, Jonyckaemble 6e3 pacyeTa, ans
KOHCTPYKLMIA, HAXOAALLMXCSA
BHYTpU BHYTpM Ha
oTannMBaeMbIx HeoTannMBaeMbIxX OTKPbITOM
30aHUN UNn B 30aHUN BO3ayxe
rpyHTE
BeToHHblE:
a) cbopHble 40 35 30
©) MOHOMNUTHbIE:
Npy KOHCTPYKTMBHOM apMUPOBaHWUM 30 25 20
0€e3 KOHCTPYKTUBHOIO apMUPOBaHNS 20 25 10
>Kene3o6eToHHbIE:
a) cOopHbIe KapKacHbIe:
OOHO3TaXHble 72 60 48
MHOFO3TaXHbIE 60 50 40
©) cOOpPHO-MOHOMUTHBIE U MOHOMUTHbLIE:
KapKacHble 50 40 30
CTEHOBbIE 40 30 25
MpumevaHue - [ins xkene306eTOHHbIX KapKaCHbIX 30aHUA 3HAYEHUS PaCCTOSHUSA MEXAy TeMMnepaTypHO-yCago4HbIMU
LUBaMM YCTaAHOBIEHbI MPU OTCYTCTBUM CBA3EW MU PacnonoXeHUN CBA3EN B cepeguHe TeMmnepatypHoro brnoka.

Ons kapkacHbIX 30aHWA W COOPYXXeHU 6e3 MOCTOBbIX KPaHOB MpW HanuMuMum B pacCcMaTpyvBaeMOM HanpaBneHuu CBsi3en
(Onadbparm >xecTKoCTW) 3HayeHusi, yka3aHHble B Tabnuue 10.1a, gonyckaetcs yMHOXaTb Ha KO3(UUMEHT, onpedensieMbii no
dopmyrne

8:8At'6,'8(p21, (10.1a)
rae O, - KOIPULMEHT, NPUHUMaEMbI paBHbIM
- ANs oTannMBaeMbIX 30aHuM
Opr = LS (10.16)
At,, +¢€10

- ONs HeoTannMBaeMbIX 30aHUA U coopy>|<eHv|l7|
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60

=m (10.1B)

At

specb Af,, n At, - pacyeTHble 3Ha4eHUs! N3MeHeHus TeMmnepaTypsl, °C, onpeaensiembie no C 20.13330;

£ - OTHOCWUTENbHOE YOJIMHEHWE TOPU3OHTamNbHbLIX SMEMEHTOB OT OEWCTBUSI BEPTUKANbHbIX Harpy3oK, KOTOpPOe [OomnycKaercs
npuHumath £=1-10-4 - ons xene3obeToHHLIX aneMeHToB 1 £=3-10—% - AnNS cTanbHbLIX 3NeMeHTOB;

/
8 =—: (10.1r)
9h
| - ANVHA KOMOHHBI MEXay ToYKamu 3aKpenneHus:;
h - BblCOTa CEYEHUS KOMOHHBLI B paccMaTpyBaeMoM HanpaeneHuu;
Sq, =0,4+0,0lp,,, <1, (10.14)

@yt - BNAKHOCTb HAPYXKHOTO BO3AYXa, %, B Haubornee xapkui Mecsay roaa, npuinMaemas no C 131.13330.

Mpu yyeTe koapdUUMEHTA § PacCTOAHUSA Mexay TemnepaTypHO-yCafouYHbIMK LUBaMW OOMKHbI ObiTb He Gonee 150 M ans

oTannMBaeMbIX 34aHUN K3 COOPHbIX KOHCTpyKuuin, 90 M - Ona oTannuBaeMbiX 30aHUA U3 COOPHO-MOHOMUTHBIX U MOHOMUTHBIX
KOHCTPYKUMI; ONA HeoTannMBaeMblX 34aHUA U COOPY)XEHUWN yKas3aHHble 3HavyeHust criegyeT NpuHuMaTtb paBHbiMM 120 M n 72 ™M
COOTBETCTBEHHO.

(M3meHeHHas pepakuus, Nam. N 1).

10.3 TPEBOBAHUA K APMUPOBAHUIO
3ALUUTHBbIA CNOX BETOHA
10.3.1 3aWwmMTHBbIN croit beToHa AomKkeH obecneynBaThb:
- COBMECTHYt0 paboTy apmaTypbl ¢ 6ETOHOM;
- aHKEepPOBKY apmaTypbl B 6ETOHE M BO3MOXXHOCTb YCTPOWCTBA CTLIKOB apMaTypHbIX 31IEMEHTOB;
- COXPaHHOCTb apMaTyphbl OT BO3OENCTBUIA OKpyXXatoLLen cpeabl (B TOM YMCre arpeccuBHbIX);
- OTHECTOMKOCTb KOHCTPYKLWIA.
10.3.2 TonwumHy 3awmTHOro crnosi 6eToHa cnegyeTt NpMHUMaTh Mcxoas M3 TpeboBaHui HacTosALero nogpasgena ¢ y4eToMm ponm
apmaTtypbl B KOHCTPYKLUsSIX (pabovasi Unu KOHCTPYKTUBHAS), TUMA KOHCTPYKLUUIA (KOMOHHBI, MNuUTbl, 6anku, anemeHTbl pyHOaMeHTOB,

CTeHbl 1 T.N.), AMamMeTpa 1 BMaa apMaTypbl, a Takke CI 28.13330.

MuHUManbHbIe 3HaYeHus TOMLWMHBLI criosi 6eToHa pabodvei apmaTypbl (B TOM Yucne apmaTypbl, PacrnonoXeHHON Y BHYTPEHHUX
rpaHer norsbix 3fIEMEHTOB KOMNbLIEBOrO UMM KOPOBYaTOro ceyeHns) cnegyeT npuHMMaTs no T1abnuue 10.1.

[ns c6opHbIX 3NeMEHTOB MUHMMarbHbIE 3HAYEHNS TOMLWMHbI 3aLMTHOTO cnost 6etoHa paboyen apmaTypbl, ykasaHHble B Tabnuie
10.1, ymeHbLlwatoT Ha 5 mM. B cBopHbIX hyHAaMeHTax npu OTCyTCTBUM GETOHHOM MOArOTOBKM MWHWMAarbHOE 3HayYeHue 3alUTHOro
cnosi 6eToHa NpMHMMAatOT paBHbIM 35 MM.

[na KOHCTPYKTMBHOWM apmaTtypbl MMHUMarbHble 3HAYEHWS TOMWMHBI 3aLUTHOTO crnos 6eToHa NpUHMMAalOT Ha 5 MM MeHbLue no
CcpaBHeHMIo ¢ TpebyembiMy aAns paboyen apmarypbl.

Bo Bcex cny4yasx TONLWMHY 3aluUTHOro crnosi 6eToHa cnegyeTt Takke NPUMHUMATbL HE MeHee AMaMeTpa CTepPXHS apmaTtypbl U He
MeHee 10 mm.
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B 0gHOCNOWHbBIX KOHCTPYKUMAX U3 FIErKOro 1 nopr3oBaHHOro 6eTOHOB knaccoB B7,5 1 HWxe TonwmHa 3alMUTHOrO Crnos AOSMKHa
cocTaBnATb He MeHee 20 MM, a AN HAPYXHbIX CTEHOBbIX NaHernen (6e3 dakTypHoro crnos) - He MeHee 25 MM. B 0gHOCNONHBIX
KOHCTPYKLMSIX U3 A4encToro 6eToHa ToswmHa 3aLmMTHOro Crnosi BO BCeX Cry4vasx NnpuHMMaeTcs He MeHee 25 MM.

Ta6bnuua 10.1

YcnoBust akcnnyaTaumMm KOHCTPYKUMIA 30aHNA TonwmHa 3awmTHoro cnost 6eToHa, Mm,
He meHee
B 3aKpbITbIX MOMELLEHMAX NMPU HOPMArbHON N MOHKEHHOW 20
BMa)KHOCTK
B 3aKpbITbIX NOMELLEHNAX MPU NOBLILLEHHOW BNAXHOCTK (Mpu 25

OTCYTCTBUUN OOMNONMHUTENbHbIX 3alUTHbIX MepOI'IpI/IﬂTI/IVI)

Ha oTkpbITOM BO3ayxe (Mpw OTCYTCTBUM OOMOSTHUTENbBHbIX 30
3aLLMTHBIX MEPONPUATII)

B rpyHTe (Npy OTCYTCTBMM AOMOMHUTENBHBIX 3aLLMTHBIX 40
MEpPONpUATAI), B MOHONMUTHBIX PyHOAMEHTaX Mpu HanNnn4um
OETOHHOW NOArOTOBKM

B MOHOMWTHBIX hyHAAMEHTAX NPU OTCYTCTBUM BETOHHOM 70
MOATOTOBKM (TOMBKO ANA HUKHEN paboyen apmatypsbl)

B sawwutHOM crnoe GetoHa TomwwmHon Goree 50 MM u3rMbaemblx, PacTAHYTbIX WU BHELEHTPEHHO CXaTblX 3MeMeHTOB (npu
cooTHoweHun A f A =0 3% OT nNOCTOSHHbIX W [ANUTENbHbIX Harpy3ok), KpoMe (yHOaMeHTOB crefyeT YycTaHaBnuBaTtb

KOHCTPYKTMBHYIO apMaTypy B BUAe CETOK C NMoLaabio CevyeHnst NPoaobHOM apmatypbl He MeHee 0,05 A, , npy 8ToM war nonepeyHoil
apMartypbl JormkeH ObITb He 6oree HauMeHbLLEro pasvepa NoNepeyHoro CeYeHnsl ArieMeHTa.

(N3meHeHHas pegakums, Mam. N 1, 2).

10.3.3 TonwwuHa 3awmTHOrO cnosa OeToHa Yy KOHLIOB MpenBapuUTENbHO HaMpPsKEHHbIX 3NIEMEHTOB Ha ANWHE 30HbI nepenavv
HanpsbkeHu (cM. 9.1.12) gomkHa cocTaBnsaTe He MeHee 34 U He MeHee 40 MM - ONS CTEPXHEBOW apMaTyphbl, U He MeHee 20 MM -
ONsi apMaTypHbIX KaHaToB.

JonyckaeTcs 3aWwmTHbIA crnon 6eToHa ceveHnst y onopbl A1 HaNpsAraeMon apMaTtypbl C aHkepamy U 6e3 HUX NPUHUMAaTb Takum
Xe, Kak Ans ceyeHusi B NMporeTe ANs NpeaBapuTENbHO HaMNpPsPKEHHbBIX 3NTIEMEHTOB C COCPEeAOTOYEHHOW nepeaadvyei onopHbIX YCUnuii
Nnpy HanMuMu CTanbHOW OMOPHOW AeTanu U KOCBEHHOW apmatypbl (CBapHbIX MOMEPEYHbIX CETOK UMM OXBaTbIBAKOLLMX MPOAONbHYHO
apMaTypy XOMYTOB), YCTAHOBMNEHHbIX cornacHo 10.3.20.

10.3.4 B anemeHTax ¢ HanpsAraemMon NpoAONbHOM apMaTypow, HaTArMBaemon Ha 6eToH 1 pacrnonaraeMon B KaHanax, paccTosiHue
OT MOBEPXHOCTU 3nemMeHTa A0 NOBEPXHOCTW KaHana crnegyeT npuHUMaTh He meHee 40 MM 1 He MeHee LWMPKHBI (AuameTpa) kaHana, a
00 OOKOBbIX FpaHeln - He MeHee MOMOBMHbI BbICOTHI (AnamMeTpa) kaHana. Mpu pacnonoxeHW HanpsraeMon apMaTypbl B Masax Wnu
CHapyXu CeYeHus afneMeHTa TOMWWHY 3awuTHOro crnos 6etoHa, obpasyemoro nocrnegyrolMMm TOPKPETUPOBaAHWEM WU UHbIM
crnocobom, cnegyeT NpuHUMaTb He MeHee 20 MM.

MuHMManbHbIe pacCTOSIHUS MeXAY CTePXHAMU apMaTypbl
10.3.5 MuHMManbHble PacCTOSHUS B CBETY MeXAy CTEPXHSMU apmaTypbl criedyeT MpuUHUMaTb Takumu, 4Tobbl oBGecneuntb
COBMECTHYI0 paboTy apmatypbl ¢ GETOHOM M Ka4eCTBEHHOE W3rOTOBMEHWE KOHCTPYKLMIA, CBSI3@HHOE C YKMNaAKoW U YMIOTHEHWEM

GETOHHOW CMecH, HO He MeHee HanGOorbLLErO AXaMeTpa CTEPXKHS, @ Takke He MeHee:

25 MM - Npu TOPU3OHTANbHOM WINM HAKMOHHOM TONOXEHUN CTepXHeW Npu OEeTOHMPOBaHWUM - ONS HUXKHEN apmartypbl,
pacnonoXeHHon B 0AVH UNu ABa psaaa;

30 MM - TO e, ANa BepxXHen apMaTypsbl;

50 MM - TO e, NpX PacnoNOXEHUN HIKHEW apmaTypbl Goree YeM B ABa psaa (KpoMe CTepXHeln OBYX HWKHUX PSOoB), a Takke
npy BEPTMKanbHOM NOMNOXEHUN CTEPXKHEN NpU GETOHMPOBAHUM.

Mpn cTecHeHHbIX YCrOBUsIX AOMyCKaeTcsl pacrnonaratb CTEPXHW rpynnamu - nydkamu (6e3 3asopa mexzy Humu). lNpu aTom
PaccTosiHVS B CBETY MexXay My4YKkaMu JOMKHbI OblTb Takke He MEHEe NPUBEAEHHOTO AMaMeTpa CTEPXKHS, IKBMBANEHTHOTO Mo nroLlaau
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CeyYeHUst nydyka apmartypbl, NPMHUMAEMOrO pPaBHbIM f rae « ;; - AMaMETp OOHOTO CTEPXHS B My4Ke, # - YNCIO

sred =

CTEepXHEN B MyyKe.
MpoaonsbHoe apMupoBaHue

10.3.6 B >xene3ob6eToHHbLIX 3remMeHTax nnowagb CeYeHus NMPOAOSbHOM pacTAHYTOM apmaTtypbl, @ TaKke CXaToW, ecrnv OoHa
TpebyeTca no pac4yety, % OT nnowaan cevyeHns 6eToHa, paBHOM MPOU3BELEHWIO LUMPUHBI NMPSMOYFONIbHOMO CEYEHWUs] UMW LUMPUHbI

J‘1.5
%

ebpa TaBpOBOro (ABYTaBPOBOro) cevyeHns Ha pabouyyio BbICOTY CEYEHUS, = -100%: cnegyeT npuHUMaTh He MeHee:
5

J
0,1% - B u3rnbaemMblx, BHELLEHTPEHHO PaCTSHYTbIX 3fIEMEHTax U BHELEHTPEHHO CXaTblX dfieMeHTax npu rmbkocTy 0 z17 (ans
i

!
NPSIMOYTOfbHbIX CeYEHNN D« 5);

{ {
0,25% - BO BHELIEHTPEHHO CXaTbIX arieMeHTax npu rmbKocTu ﬂ = 87 (aNns NpsiMOYronbHbIX CEYeHNI 0 = 25);
i

AONA NPOMEXYTOYHbIX 3Ha4YeHUN rMBKOCTU 3NIEMEHTOB 3HaYEeHNe L., onpefensaiT no nHTepnonauunm.

B anemeHTax ¢ I'IpO,D,OJ'IbHOl;I apmaTypon, pacnonomeHHoﬁ paBHOMEPHO NO KOHTYPY CeYeHUd, a TaKkke B LeHTpalribHO-PaCTAHYTbIX
ANeMeHTax MMHUMarnbHYK nnowaib cevYeHus BCEN I'IpO,EI,OJ'IbHOVI apmMaTtypbl cnegyet npuHMMmatb BOBOE GonbLuei YKa3aHHbIX Bbllle
3HAYEHU 1 OTHOCUTb €€ K MOSTHOW NfoLwaaun cevyeHnss 6eToHa.

3nemMeHTbl, He YOOBNETBOPSAOLME MO 3HAYEHNIO MUHMMATBLHOMO NPOLIEHTa apMUMPOBaHKS BbilLeykasaHHOMY, credyeT OTHOCUTDL K
OETOHHbIM.

10.3.7 B 6ETOHHbIX KOHCTPYKLMSIX CriedyeT npedycmaTpuBaTb KOHCTPYKTMBHOE apMUpPOBaHUE:
- B MECTax pe3Koro N3mMeHeHusi pa3MepoB CeYEHUs1 SNIEMEHTOB;
- B GETOHHbIX CTEHAX NOA U Haj NpoeMamu;

- BO BHELIEHTPEHHO CXaTbIX 3MEMEHTaX, PacCYNTEIBAEMbIX MO NPOYHOCTU Ge3 yueTa paboTbl pacTsHyToro 6eToHa, y rpaHen, rae
BO3HMKAIOT PacTArvBaloLLMe HanpsXXeHUs; Npy aToM KoapULIMEHT apMUPOBaHUA LL; NPUHUMAIOT He MeHee 0,025%.

10.3.8 B xene306eTOHHbIX MMHEWHbIX KOHCTPYKUUSX W NAMTax HavborbluMe pacCTOSHMSA MeXdy OCAMU CTepXHeW NpogonbHON
apmatypbl, obecneuuBaiolime addekTmBHoe BoOBnedeHWe B paboTy 6eToHa, paBHOMEPHOE pacnpefeneHve HanpsKeHUn wu
Aedopmauunii, a Takke orpaHuyeHne WNPpUHbI PACKPbITUS TPELLUH MEXAY CTEPXXHSMU apMaTypbl, 4OMKHbI ObITb He Gornee:

- B XXene3o06eToHHbIX 6ankax 1 nnutax:

200 MM - Npu BbICOTE NOMNEPEYHOro ceveHuns i =150 mm;

1,5% 1400 MM - Npn BbICOTE NOMNEPEYHOrO ceYeHus f = 150 mm;

- B )K€Ne300eTOHHbIX KOMOHHaX:

400 MM - B HanpasneHuu, nepneHANKynsapHOM K NIocKocTu narnba;
500 MM - B HanpaeneHnx NNockocTun narnba.

B >kene306eTOHHbIX CTEHAX PacCTOSAHUSA MeXOy CTEPXHAMWU BEPTUKarNbHOW apMaTypbl NpuHuUMaloT He 6onee 2 n 400 mm (£ -
TOSLLMHA CTEHbI), @ rOpU3oHTanbHow - He bonee 400 MMm.
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10.3.9 B 6ankax n pebpax wupuHon 6onee 150 MM B NonepeyHoM ceyeHUn OOMKHO ObiTb He MeHee ABYX NpoJonbHbIX paboumx
pacTaHyTbix cTepxHen. [Npu wwnpuHe anemeHta 150 MM M MeHee [JonyckaeTcs yCTaHaBnvMBaTb B MNOMEPEYHOM CEYEeHUM OfMH
NPOJOMbHBIN CTEPXKEHbD.

10.3.10 B 6ankax go onopel criegyeT AOBOAMTL CTEPXHWM NPOAOSbHOM paboyen apmaTtypbl C NNowanplo cedyeHns He meHee 1/2
nnoLuaan cev4eHnst CTepXXHel B NPoneTe U He MeHee ABYX CTEPXHEN.

B nnuTtax oo onopkl cneayet 4OBOAUTL CTEPXKHM NPOJOSbHON paboyven apMaTypbl HA 1 M LUMPUHBI MAXUTLI C NMOLWAALI CEYEHMS
He MmeHee 1/3 nnowaan cevyeHns CTepXXHer Ha 1 M LUMPUHbBI NNUTLI B NponeTe.

MonepeyHoe apMmupoBaHue

10.3.11 MonepeyHyto apmaTtypy criefyeT ycTaHaBnMBaTb UCXOAs! U3 pacyeTa Ha BOCMPUSTUE YCUIUI, a Takke ANs1 orpaHnyeHus!
pasBUTUS TPELUWH, YOEepXKaHUsi MPOAOSIbHbIX CTEPXHEH B MPOEKTHOM MONIOXKEHWU U 3aKPENreHUst X OT GOKOBOMO BbIMyYMBaHUS B
nobom HanpasneHuu.

MonepeyHylo apmaTypy yCcTaHaBMNMBaOT Yy BCEX MOBEPXHOCTEN Xene3obeTOHHbIX 3N1eMeHTOB, BONN3N KOTOPbIX YCTaHaBnMBaeTcs
npogosibHas apmarypa.

10.3.12 OuameTp nonepeyHon apmaTypbl (XOMYTOB) B BSi3aHbIX KapKacax BHELEHTPEHHO CXaTbIX 3MIEMEHTOB MPUMHUMAKOT He
meHee 0,25 HanbonbLuero guamMmerpa NpoAorbHOM apMaTypbl U HE MeHee 6 MM.

[dnameTp nonepeyHor apmMaTypbl B BA3aHbIX Kapkacax n3rmbaembix afIeMEHTOB MPUHNMAIOT HE MEHEE 6 MM.

B cBapHbIx kapkacax AuameTp nonepeyHon apmaTypbl NpUHUMAOT He MeHee AuameTpa, ycTaHaBMMBaeMoro U3 yCroBus CBapku ¢
HanbonbLUMM AUaMeTPOM MPOLAOSIbHOV apMaTyphbl.

10.3.13 B »xene306eTOHHbIX 3areMeHTax, B KOTOPbIX MOMepeyHasi curna no pacyety He MOXET ObiTb BOCMpUHATA TOMNbKO OETOHOM,
crenyeT npefycMaTpyBaTh YCTaHOBKY NOMepeYHol apmaTypsl ¢ Wwarom He Gonee 0,54 v He Gonee 300 M.

B cnnowHbIxX nnuTax, a Takke B YacTtopebpucteix nnutax Beicotonn meHee 300 mm 1 B 6ankax (pebpax) Bbicoton meHee 150 mm
Ha y4JacTKax 3fleMeHTa, rae nornepevHasi cuna no pacyety BOCTMPUHUMAETCS TONMbKO GETOHOM, MOMEPEYHY0 apMaTypy MOXHO He
yCTaHaBnuBarhb.

B 6ankax un pebpax Bbicotom 150 mm n Gornee, a Takke B yactopebpucTbix nnutax Bbicoton 300 Mm 1 Gonee, Ha yyacTkax
aneMeHTa, rge nonepeyHas cuna no pacyeTy BOCMpUHMMAETCH TONbko BeTOHOM, cnegyet npegycMaTtpuBaTb YCTAaHOBKY MOMNepeyHon
apmarypbl ¢ warom He Gonee 0,75/, 1 He 6onee 500 Mm.

10.3.14 Bo BHELIEHTPEHHO CXaTblX JIMHENHbLIX 3MEMEHTax, a Takke B M3rMbaeMbix areMeHTax Mpu Hannyum Heobxoammon no
pacdeTy cxaTou NPOLONbHON apMaTtypbl B LEnsX NpefoTBpalleHus BbiMyYMBaHUSA NPOAONbHOM apmaTtypbl crnegyeT ycTaHaBnuBaTb

nonepeYHyto apmatypy c warom He 6onee 154 1 He 6onee 500 Mm (4 - AUaMeTp CxXaTon NPOAOINBLHOW apmatypsbl).

Ecnu cogepxaHune cxaTo NpoAaonbHOW apMaTyphbl, yCTaHaBnNMBaeMoWn y OgHON U3 rpaHen anemeHTa, 6onee 1,5%, nonepeyHyto
apmarypy crieyeT yctaHaBnmeathb c lwarom He 6onee 10d n He 6onee 300 Mm.

10.3.15 KoHCTpyKUuMs XOMYTOB (MOMEPEYHbIX CTEPXKHEWN) BO BHELIEHTPEHHO CXaTbIX NIMHENHbIX 3fIeMeHTax AomkHa OblTb Takonm,
4TOObI MPOJONbHBLIE CTEPXHM (MO KpanHEW Mepe vyepes oauH) pacnonaranice B Mectax nepernbos, a nepermbbl - Ha pacCTOAHUM He
6onee 400 mm no wupwuHe rpaHu. Mpu wupuHe rpaHu He 6onee 400 MM u He Gonee YeTbipex MPOAOSIbHBIX CTEPXKHSX Yy 3TON rpaHu
JonyckKaeTcst 0XBaT BCeX NPOAOSbHBIX CTEPXHEN OQHUM XOMYTOM.

10.3.16 B anemeHTax, Ha KOTOpble AEWCTBYIOT KpyTsLUME MOMEHTbI, nonepeyvHas apmatypa (XoMyTbl) gofmkHa obpasoBbiBaTb
3aMKHYTbIN KOHTYP.

10.3.17 lNMonepe4vHyo apmaTypy B NAMTax B 30HE NPOAABNMBAHWSA B HAMpaBneHUu, NepneHanKynsipHOM K CTOPOHaM pacyeTHOro
KOHTypa, yCTaHaBnuBatoT C warom He Gonee 1/3%; n He Gonee 300 mm. CTepxHu, Gnivxaniume K KOHTYpY rpy3oBoM nnowaau,

# &l

pacnonaraloT He Gnimxe —— W He Janee —— OT 3TOr0 KOHTypa. [pu 3TOM WMpUHA 30HbI MOCTAHOBKM MOMEepeYHon apMaTypbl (OT

KOHTypa rpy3oBoil nriowaam) AomkHa GeiTb He MeHee 1,5k . [lonyckaeTcs ysenuyeHve Wwara nonepeqHoit apmarypbl 4o 1/2 jp . Mpw
3TOM cnegyeT paccmatpuBaTb Hambonee HeBbIFOAHOE pacronoXeHue nupamugbl NPogaBNMBaHUS U B pacyeTe yuuTblBaTb TOMbKO
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apmMaTtypHble CTepXXHU, nepecekallimne nmpammay npogasnnBaHUA.

PaccTtositHua mexagy CTepXXHsAMM MOMNEepeYHoON apMaTypbl B HanpaBneHuu, napansenbHOM CTOPOHaM pacHeTHOro KOHTYpa,
npuvHUmatoT He 6onee 1/4 AnNvHbBI COOTBETCTBYIOLLEN CTOPOHBI PACHETHOIO KOHTYpA.

10.3.18 PacueTHyto nonepeyHyo apmaTtypy B BUAEe CETOK KOCBEHHOTO apMMPOBAHWA NP MECTHOM CxXaTun (CMATMKW) pacrnonararoT
B Npegenax pacyeTHOM nnowaamn Ab e (CM. 8.1.43). Mpn pacrnonoxeHnn rpy3oBolt Nowaan y Kpas anemMeHTa CeTKM KOCBEHHOTO

apMUpOBaHWUsI pacnonaratoT no nnowaan pasmepamu B KaXaAoM HanpaBneHWn He MeHee CyMMbl ABYX B3aMMHO NeprneHamKynsipHbIX
CTOPOH rpy30BOW nnowaan (cM. pucyHok 8.9).

Mo FJ'Iy6I/IHe CETKM pacnonaratoT.

- B fpegenax y4BOEHHOro pasmepa rpysoBOV nrowaau - Npu TOMWMHE aremMeHTa Gonee yaBOeHHOro Ganbliero pasvepa
rpy3oBoi nnowaau;

- B npegenax TonwuHbl anemMeHTa - Npu TonwnHe aneMeHTa meHee yaBOeHHOro OdnbLero pasmepa pr30BOI7I nnowann.

10.3.19 T[lonepeyHasa apmaTtypa, NpeoyCMOTPEHHast AONns BOCMPUATUSA MOMEPEYHbIX CWM, KPYTALWMX MOMEHTOB MW AN
CONpPOTUBIEHNS NPOAABNMBAHMNIO, OOMKHA UMETb HAAEXHYI0 aHKEPOBKY MO KOHLaM, obecneqmBaioLLyo paBHONPOYHOCTb COEANHEHMWI
1 nonepeyHon apmaTypbl. AHKEPOBKa OCYLLIECTBMAETCS NyTEM NPMBapPKU K NPOAOMLHOM apMaType, oxsaTa NpPOoAoNbHOM apMaTypbl Unm
C NOMOLLbIO @aHKEPHbIX YCTPOWCTB Ha KOHLLAX CTEPXKHEWN.

(MN3meHeHHas pegakums, N3m. N 2).

10.3.20 Y KOHUOB NpeaBapuUTENbHO HAaMpPSPKEHHbIX 3MEMEHTOB AOMMKHA ObITb YCTAHOBMEHA AOMONHUTENbHAA MOMepeyHas unm
KOCBEHHas apMaTtypa (CBapHble CETKW, OXBaTbiBaloLMe BCe NPOAOSbHbIE CTEPXHU apMaTypbl, XOMyTbl U T.N. C waroM 5-10 cm) Ha

ONVHe yyacTka He meHee 0,6 A4nuHbI 30HbI Nepefayn NpeaBapuTENibHOMO HanpsikeHUs fp , @ B 9rieMeHTax 13 nerkoro 6eToHa Knaccos

B7,5-B12,5 - ¢ warom 5 cM Ha AnvHe y4yacTtka He MeHee .-:’p n He meHee 20 cm NS ANEeMeHTOB C apmarypomn 6e3 aHkepoB, a npwu
HanMuMM aHKepHbIX YCTPOWCTB - Ha yyacTke, paBHOM ABYM AONMHaM 3TUX YCTPOWCTB. YCTaHOBKa aHKEpPOB Yy KOHLIOB apmarypsbl

obsi3aTenbHa AnNA apMaTtypbl, HaTarMBaemMon Ha GeToH, a Takke ANs apmaTtypbl, HaTArMBaeMoW Ha ynopbl, NPU HEAOCTATOYHOM ee
cuenneHun ¢ GeToHOM (rnmagkor NPOBOJSIOKM, MHOTOMPSAHbBIX KaHAToB), MPYM 3TOM aHKEpHble YCTPOMCTBA AOMKHbI obecneyvmBarb
HafexHyto 3afenky apmatypbl B 6eToHe Ha Bcex cTaausx ee paboThbl.

Mpu npuvMeHeHun B KavecTBe Hanpsraemon paboyelr apmaTtypbl BbICOKOMPOYHOM apMaTypHOW MPOBOSIOKU MEPUOANYECKOro
npocuns, apMaTypHbiX KaHaTOB OOHOKPATHOW CBMBKW, rOpAYeKkaTtaHOW W TEPMWUYECKM YNPOYHEHHOW CTEPXKHEBOW apmaTypbl
nepuoanyeckoro npoduns, HaTArMBaemon Ha yrnopbl, YCTAHOBKY aHKEpPOB Y KOHLOB HampsiraemblX CTEPXHEW [AonyckaeTcsl He
npegycmatpusarthb.

AHKepoBKa apMaTypbl

10.3.21 AHKepOBKY apMaTypbl OCYLLECTBIIAT OAHUM U3 CrieayoLmnx cnocoboB nnm nx codeTaHmeMm:

- B BMAE NPSIMOro OKOHYaHUsI CTEPXHSA (MpsMas aHKkepoBKa);

- ¢ 3armbom Ha KoHLe B BUAe Kptoka, oTrnba (nanku) unm netnu (Tonbko Ansi HeHanpsraeMmomn apMaTtypbl);

- C MPVBapKOW [AOMOMHUTESbHBLIX MOMEePEYHbIX CTePXKHEN, PAacrOSIOKEHHbLIX MOMepeK OCM aHKEePYyeMOro apMaTypHOrO CTEpXHS
(TonbKO ANs HEeHanpsiraemol apmartypsbl);

- C YCTaHOBKOW OOMOMHUTENbHbIX apMaTypHbIX usgenuii B Buge 1-o6pasHbix CTepXXHelN C 3aBedeHWEM KOHLIOB B CXaTyl 30HY
6eToHa Ha ONWHY aHKepPOBKM, CBapHbIX CETOK B HanpaBMeHWM aHKepyemoro apMaTypHOro CTEPXHS (TONMbKO ANS HeHanpsiraeMow
apmarypsl);

- C MPUMEHEHMEM crneumarnbHblX aHKEPHbIX YCTPONCTB Ha KOHLE CTePXHS (NNacTuH, Wwanb, raek, BbICaXXeHHbIX FOf0BOK U T.M.).

Pasmepbl aHKepHbIX YCTPONCTB 1 AONOMHUTENbHbIE MONEPEYHbIE CTEPXKHU onpeaensitoT ¢ ydetom 10.3.28.

10.3.22 lNpsimyto aHKEPOBKY M aHKEPOBKY C fankamu SOMNyCKaeTCs NPUMEHATb TONbKO AMs apMaTypbl Nepnogmyeckoro npoduns.
[ns pacTaHyTbIX rMagKkux CTepXXHeW crnegyeT npegycmMaTpuBaTth KPIoKWU, NETNN, NpMBapeHHbIe NonepeYHble CTEPXKHM UNn cneumarnsHble
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aHKepHble YCTPOICTRA.

Jankn, KPOKMN U NeTNN HE NPUMEHAIOT ONA aHKEPOBKU cxaron apmMmartypbl, 3a UCKIKOYEeHNeEM rnagkom apmMartypbl, KOTOpad MOXeT
noasepraTtbCA pacTAXeHU0 NPpU HEKOTOPbIX BO3MOXHbIX COYEeTaHUAX Harpy3ku.

10.3.23 lMpu pacyeTe ONMHbI aHKEPOBKWM apmaTypbl criedyeT yumTbiBaTb CMOCOD aHKepOoBKW, Knacc apmaTtypbl U ee npodwurb,
anameTp apmartypbl, MPOYHOCTb BETOHA U ero HanpsiKeHHOe COCTOSIHWE B 30HE aHKEPOBKW, KOHCTPYKTUBHOE peLUeHWe 3MeMeHTa B
30HE aHKepPOBKM (Hann4yne NonepeyHor apmaTtypbl, NONOXEHNE CTEPXKHEN B CEYEHUMN IneMeHTa 1 ap.).

10.3.24 BasoByl0 (OCHOBHYK) ONWHY aHKEPOBKW, HeobXxoauMmylo Ans nepefjayn ycunus B apmartype C MOMHbIM pacyeTHbIM
3Ha4YeHMeM comnpoTuBneHns &, Ha 6eTOH, onpeaensioT no opmyre

R, - A

= , (10.1)
Rpond s

D,an

£l

roe 'AS U i, - COOTBETCTBEHHO nnollafb NOonepevyHoro ce4eHuss aHKepyemoro CTepXXHA apMaTtypbl U NEpUMETp ero ce4veHus,
onpenendemMble NO HOMUHANbHOMY ONaAMETPY CTEePXHA;

Ry ,pg - PACYETHOE COMpOTUBIIEHME CLEMNeHNs apmMaTypbl ¢ 6eTOHOM, NpUHMMaemoe paBHOMEPHO pacnpeaeneHHbiM Mo AnnHe
aHKepOBKY 1 onpegdensiemoe rno dpopmyrne

Rponag =M1 M2 Ry, (10.2)
3gecb Fj; - pacyeTHoe conpoTuBneHne GeToHa 0CEBOMY PaCTSHKEHMIO;

1M - KO3PUUMEHT, yHnTLIBAIOLLNIA BNMAHUE BUAA NOBEPXHOCTY apMaTypbl, MPUHUMaEMbIN PaBHbIM:

ANs HeHanpsraemon apMmaTtypbl:

1,5 - onsa rmagkon apmarypsbl;

2,0 - ang xonogHoaeoOpMUPOBaHHOW apMaTypbl NEPUOANYECKOro NPoduns;

2,5 - ong ropsiyekaTaHom 1 TepMmomexaHnyeckn obpabotaHHOM apmaTypbl NEPUOANYECKOro NPoduns;

AN HanpsiraeMon apmarypsbl:

1,7 - pna xonogHoaedopMMpoBaHHOW apmaTtypbl nepuognyeckoro npodwmnga knacca Bp1500 gnametpom 3 MM 1 apMaTypHbIX
kaHaToB knacca K7 gnametpamm 6,2 n 6,9 mm (K7, K7T);

1,8 - onsa xonogHoaeopMMpoBaHHOW apmaTypbl knacca Bp anametpom 4 mm 1 6ornee;

2,2 - onga apmartypHbIX KaHaToB knacca K7 guametrpom 9 MM 1 6onee, N3roToBrneHHbIX U3 rmagkon nposonoku (K7);

2,4 - nnsa apmatypHbIX kKaHaToB knacca K7 guametrpom 9 mm n 6onee (K7T);

2,5 - ong ropsiyekaTaHom 1 TepMmomexaHuyeckn obpaboTaHHoM apmaTyphbl knacca A.

Ty - KOAPUUMEHT, y4MTbIBAIOLMIA BNIUSIHWE pasMepa AMaMeTpa apMaTtypbl, NpUHUMaeMblid paBHbIM:

ANs HeHanpsiraemon apMaTtypbl:

N, =1,0 - npu aAnametpe apmatypsl d <32 MM;

1, =0,9 - npu auametpe apmatypbl 36 1 40 MMm;

AN HanpsiraeMon apmatypsbl:

M, =1,0 Ans BCEX TMNOB HanpsiraemMon apmarypbi.

(M3meHeHHas pepakuusa, Nam. N 1, 2).
10.3.25 Tpebyemyo pacyeTHyO OJSIMHY aHKEPOBKU apMaTypbl C Y4ETOM KOHCTPYKTUBHOMO PELLUEHUS 3IEMEHTA B 30HE aHKEPOBKMU
onpeaensoT no opmyne

A
5, 00f
fon =0£1.f|:|,an 4 ) (10.3)
5,8f
rae ) - KO3(PMUUMEHT, Y4MTbIBAIOWMA BIUSHWUE HA [NWHY aHKEPOBKU HAMPSXKEHHOTO COCTOsHUS GeToHa W apmarypbl U

KOHCTPYKTUBHOIO pelleHna arnemMeHTa B 30HE aHKEePOBKU;
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jﬂ,an - 6a3oBas AnvHa aHkepoBkW, onpegensemas no dpopmyne (10.1);

As,m;, AS,%; - nrowagu TornepeYyHoro ceyeHns apmatypbl, Tpebyemass no pacyeTy M akTUYecKM YCTaHOBIIEHHas

COOTBETCTBEHHO.

[nsa HeHanpsaraemon apmarypbl MpU aHKEPOBKE CTEPXKHEN MEPUOANYECKOro Npoduna ¢ NpsiMbiMM KOHLAMKM (MpsMas aHKepoBKa)
UNU rmMagkon apmatypbl C Kprokamu unu netnsmu 6e3 A0ONOnHUTENbHbIX aHKEPYHLWMX YCTPOWUCTB AMNS PacTAHYTbIX CTEpXHeW

NPUHUMAIOT iy =1,0, a Ans cxatbiX - ] =0,75; anga Hanpsiraemon apmMaTypsbl Y =1,0.

JonyckaeTcs ymeHbluaTb AMMHY aHKEPOBKW CTEPXHEW HeHanpsiraeMon apmartypbl B 3aBUCMMOCTM OT KONMYecTBa U guameTpa
nonepeyvHor apmaTyphbl, Bua aHKepyoLwwmnx YCTPOUCTB (MpMBapKa AOMOMHUTENbHbIX NOMEPEYHbIX CTEPXKHEN, 3arnb KOHLIOB CTEPXHEN
nepuoamyeckoro nNpoduns) u BenmMyrHbl nonepevHoro obxatmns 6eToHa B 30He aHKEpPOBKWM (Hanpumep, OT OMOPHOWM peakuun), HO He
6onee yem Ha 30%.

B ntobom cnyyae chakTmyeckyto AnvHy aHKepOBKU NMPUHMMAIOT HE MEHee 15.:1’5 1 200 MM, a AN HeHanpsraeMblX CTePXXHEN Takke

He meHee 0,31 4 -

[ns anemMeHTOB U3 MeNKo3epHUCTOro GeToHa rpynnbl A Tpebyemoe pacyeTHoe 3HayeHue [fIMHbl aHKEPOBKW OOMKHO ObITb
yBENnuYeHo Ha 10.::!’5 Onsi pacTtaHyToro 6eToHa u Ha 5.:1!’5 - ANa cxaToro.

10.3.26 Ycunue, BOCMpUHMMAEMOE aHKepyeMbIM CTepXHeM apmaTtypel A, , onpeaensior no gopmyne

{
N, =R, A= =R A, (10.4)
"’?ﬂ?‘!
ﬂs,caf 1
roe .-:’rm - ONYHa aHKePOBKN, onpedensieMas cornacHo 10.3.25, npuHumas COOTHOLLEHNE A— =1;
5,8

.&'15 - paccTosAHMe OT KOHUa aHKepyeMOoro CTepXXHA 40 paccMaTtpmMBaemMoro nonepeyHoro ce4eHna anemMeHTa.

10.3.27 Ha kpainiHux cBOGOAHbLIX OMOPax 3NEeMEHTOB AfIMHa 3anycka pacTAHYTbIX CTEpPXHEW HeHanpsiraeMon apmaTypbl 3a
BHYTPEHHIOK rpaHb CBOGOAHOM OMopbl NPy BbINOMHEHUM ycnosusa (& = (4 (cm. 8.1.31-8.1.35) fomkHa cocTasnatb He meHee 54, .
Ecnu ykazaHHoe ycrioBue He cobntogaeTcs, ANnHY 3anycka apMaTypbl 3a rpaHb onopbl onpeaenstoT cornacHo 10.3.25.

10.3.28 Tpu yCTPOWMCTBE Ha KOHLAX CTEPXXHEN creumanbHbiX aHKepOB B BWMAE NNACTWH, LWanb, raek, YronkoB, BblCaXXEHHbIX
rofioBOK 1 T.M. Nnowagb KOHTaKkTa aHkepa ¢ 6eToOHOM OomkHa YAOBNETBOPATL YCIOBMIO NPOYHOCTM B6eToHa Ha cmsitue. Kpowme Toro,
npv NPOEKTMPOBaHUN NMPUBaApMBaEMbIX aHKEPHbIX AeTanen cnegyeT yuuTbiBaTb XapakTePUCTMKN MeTarnmna no CBapMBaeMocCTH, a Takke
Ccnocobbl 1 yCrioBUsi CBapKM.

CoeavHeHUs1 HEHaNpsiraeMown apmaTtypbl

10.3.29 [Ina coeanHeHnsa HeHanpsaraeMomn apmaTtypbl MPUMEHSAIOT OOUH U3 CREeaYLMX TUNOB CTbIKOB:

a) CTbIkM BHaxNecTky 6e3 cBapku:

- C NPSIMbIMX KOHLIaMW CTEPXKHEW Nepuoamnyeckoro npoguns;

- C NPSIMbIMX KOHLIaMW CTEPXKHEW C MPUBAPKONA UMM YCTAHOBKOW HA ANMMHE HaXIEeCTKN MONepeYHbIX CTEPXKHEN;

- ¢ 3arnbamm Ha KoHuax (KpHoKW, nanku, NeTnun); Npu 3ToM Ang rmagknx CTEPXXHEN NPUMEHSIIOT TOMNbKO KPHOKU U NETNu;

6) CBapHble N MeXaHN4eCKmne CTblKkOBble COEQNHEHUA:

- CO CBapKoWi apmatyphl;
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- C NpUMEHEHNEM cneuparbHbIX MeXaHUYeCKUX YCTPOUCTB (CThbIKM C ONPeccoBaHHbIMKU MyddTaMu, pe3abGoBbIMKU MyddTaMu 1 ap. ).

10.3.30 CTblkn apmatypbl BHaxnecTtky (6e3 cBapkv) NPUMEHSIIOT NPW CTbIKOBAHUN CTEPXXHEN ¢ AnameTpom paboden apmatypbl He
6onee 40 mm.

Ha coeaumHeHns apmaTtypbl BHaxnecTky pacnpocTtpaHsercs 10.3.22.

OnvHa nepenycka (HaXJ'IeCTKI/I) CTbIKOB paCTﬂHyTOI7I uUnuM cxaromn apmMmartypbl OOJMXKHa OblTb HE MeHee 3HayeHust ANVHbI -':11'1

onpeaensemMoro no dopmyre

A.s cid
I =gy gn ——, (10.5)

5,8f

roe flil,an - 6asoBas AnNuHa aHKepOoBKY, onpeaensemas no opmyne (10.1);

Aot Asgr - oM. 10.3.25;

C{Q - KOGdD(pI/ILlMGHT, y‘-WITbIBaiOLLI,VIVI BIMAHNE HanpAXeHHOro COCToOAHUA apMaTypbl, KOHCTPYKTUBHOIO pelweHna anemMeHTa B 30He

COeQIMHEeHNs CTEPXXHEN, KonmyecTaa CTbIKyeMOVI apmMaTtypbl B O4HOM Ce4eHUN NO OTHOLUEeHUIO K 06u.|,emy Konn4yecTBy apMaTypbl B 3TOM
CevYeHUn, pacCToAaHNA Mexay CTbIKyeMbIMU CTEPXXHAMMWU.

Mpn coeguHeHnM apmaTypbl NEPUOAMYECKOrO MPOMUNA C NPAMbIMU KOHLAMMW, a TaKkKe MMagkMx CTepXHel C Kprokamu unv
netTnsmMu 6e3 JOMONHUTENbLHBIX aHKEPYHLLMX YCTPONCTB KO3MULIMEHT O, ANS PacTAHYTOW apmaTypbl NpUMHMMalOT paeHbIM 1,2, a
Ans cxaToi apmatypbl - 0,9. Mpr 3TOM A0MKHbI GbITe COGNIOAEHBI CreayoLLMe YCNoBus:

OTHOCUTENBbHOE KOMMYECTBO CThIKYEMOW B OOHOM pacYETHOM CeYeHMM aremeHTa paboueirt apMaTtypbl NEPUOANYECKOrO NPOodhuns
[OIKHO BbITh He 6onee 50%, rmaakon apmaTypbl (C Kptokamy unm netnsamMu) - He Gonee 25%;

ycunue, BOCNpUHMMAaEMOe BCeW MornepeYHol apmaTypoil, NocTaBneHHoM B npeaenax CTbika, AOMMKHO ObiTb He MeHee NONoBUHbI
YCUINUS, BOCMPUHUMAEMOTO CTbIKYEMOM B OOHOM PacYeTHOM CEYEeHUU afieMeHTa pacTsHyTo paboyel apmaTypoi;

paccTosiHME MeXAY CTbiKyeMbIMU paGouMMM CTEPXHSIMI apMaTypbl B CBETY [JOMKHO 6biTb He Gonee 4 & ;

PacCTOsIHME B CBETY MeXAy COCEAHUMU CTbIKaMM BHAXNECTKY (MO LMPUHE Xene3obeTOHHOro anemeHTa) J0MKHO BbiTb He MeHee
24 ; v He meree 30 Mm.

B kavecTBe OOHOrO pacyYeTHOro CeYeHWs JNeMeHTa, paccMaTpuBaeMoro AN onpeaeneHns OTHOCUTENbHOro KonuyecTsa
CTblKyeMOW apMaTypbl B OOHOM CEYEHUW, MPUHUMAIOT Y4acTOK 3MeMeHTa BAOSb CTbikyeMoi apMaTypbl AnuHoit 1,3 ;. Cuutaetcs, Yto

CTbIKM apmaTypbl pacrofioXeHbl B OQHOM PACYETHOM CEYEHWM, eCnn LEHTpbl 3TUX CTBIKOB HaxoasTcs B npegenax AnuHbl 3TOro
yyacTka.

JonyckaeTcs yBenMuMBaTb OTHOCUTENBHOE KOMMYECTBO CTbIKYyEMOW B OOHOM pacyeTHOM CeYeHun anemeHTa paboden pacTsaHyTon
apmartypbl 4o 100%, npuHumas 3HaueHve koddpuuMeHTa o paBHeiM 2,0, a Tawke yBENUYMBaTb OTHOCUTENbHOE KOSMYECTBO
CTbIKyEMOWN B OQHOM pacyeTHOM CeyeHumn arnemeHTa pabouei cxaton apmatypbl 4o 100%, npuHUMas 3HaueHue KoIpULMeHTa iy
paBHbiM 1,2. T1pn OTHOCUTENBHOM KONMUYECTBE CTbIKyeMOW B OQHOM pacyeTHOM CeYeHun apMaTypbl nepuoandeckoro npodpuns 6onee
50% v rmagkow apmatypbl 6onee 25% 3HadeHust KoacpdumumeHTa iy ONPenensitoT No NUHEVHON NHTePNoNALUY.

Mpy HanuuMM AONONHWTENbHBLIX aHKEPYHOLMX YCTPOMCTB Ha KOHLAX CTbIKyeMbIX CTEpXKHeW (npvBapka nonepeyHow apmatypbl,
3armb KOHLOB CTbIKyeMbIX CTEPXHEW NEepUO4MYEcKOro npoduns v Op.) AnvMHa nepenycka CTbIKyeMbIX CTEPXHEN MOXET ObiTb
yMeHbLUeHa, Ho He 6onee yem Ha 30%.

B ntoGom cnyyae chakTudeckas AnvHa nepenycka AomkHa 6biTb He MeHee 0,4 - fy 4, He MeHee 20 ; 1 He MeHee 250 MM.

(M3meHeHHas pepakuus, Nam. N 1).
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10.3.31 lMpwu coeanHeHUn apmaTypbl C MPUMEHEHNEM CBaPKW BbIGOP TUMOB CBAPHOINO COEAMHEHUs 1 cnocoboB CBapku Npou3BoasaT
C Y4ETOM YCOBUIA IKCMNIyaTaumm KOHCTPYKLMW, CBapnBaeMOCTU CTanu U TpeboBaHWi Mo TEXHOMOMMU U3rOTOBNEHUS] B COOTBETCTBUM C
[OENCTBYIOLLMMI CTaHOapTamu.

10.3.32 lNpwn ncnonb3oBaHMM AN CTbIKOB apMaTypbl MEXaHUYeCKUX YCTPOUCTB B BuAe Myt (MydpTel Ha pe3bbe, onpeccoBaHHbIe
MydpThl 1 T.A.) Hecylas cnocobHOCTb MydpTOBOrO CoeAnHEeHMs AomKHa ObiTb TakoM e, YTO U CTbIKyeMblX CTEPXKHEN (COOTBETCTBEHHO
npyv pacTsikeHUn unu cxatum). KoHubl CTbIKYyEMbIX CTEPXHEW crieqyeT 3aBoauTb Ha Tpebyemyko AnuHy B MydqTy, ONpeaensemyro
pacyeToM WM OMbITHBIM NMyTEM.

Mpu ncnonb3oBaHun MydT Ha pe3bbe gomkHa bbiTe obecneyeHa Tpebyemas 3aTskka MydT AN NMKBuAaumu niodTta B pesbbe.

FHyTble CTEepPXHU

10.3.33 lNpw npymeHeHun rHyToM apmMaTtypbl (OTrnbbl, 3armMbbl KOHLOB CTEPXHEW) MWHUManbHbIM anameTp 3armba oTaenbHoro

CTEepPXHS JOMKeH ObITb Taknm, 4ToObl n3bexaTb pa3pyLleHus unu packanbiBaHnsi 6eToHa BHyTpY 3arnba apmaTypHOro CTEPXHSI U ero
paspyLueHnsi B mecTe 3aruba.

MuHUMarbHbIA AnaMeTp onpaeku i . AN apMaTypbl NPUHUMAIOT B 3aBUCUMOCTY OT AUaMeTpa CTepXKHS & ; He MeHee:

- ANSA IMagKuX CTepXXHeN

don = 2.5, npu & ; <20 Mm;
dop =4, npu & ; =20 mMm;
- ANSi CTEPXHEN NeproanIeckoro npouns

g = 5d npu d ; <20 Mm;
o = 8 npu  ; =20 MMm.

[rameTp onpaBku MOXeT ObiTb TaKKe YCTAHOBIEH B COOTBETCTBUWN CO CTaHZapTaMu Ha apmaTypy KOHKPeTHOro Buaa.

10.4 KOHCTPYUPOBAHWUE OCHOBHbIX HECYLUWNX XXENIE3OBETOHHbIX KOHCTPYKLUIA

10.4.1 TlpM KOHCTPYMPOBAHUMN OCHOBHbIX HECYLLUX INIEMEHTOB KOHCTPYKTUBHOW CUCTEMbI (KOMOHH, CTEH, MAMT MepeKpbiTUin U
NOKpbITUA, Banok, dyHOaMeHTHbIX MnWT) cnegyet cobniopatb TpeboBaHmsa 10.2 M 10.3 NO KOHCTPYMPOBAHWUIO Kene306eTOHHbIX
KOHCTPYKLMI, a Takke HacToswero nogpasgena.

10.4.2 KomnoHHbI apMuvpyloT NpPOAOMbHOM apmaTypoi, PacrofOXEHHOW MO KOHTYpY MOMEepeYHOro CedyeHust U B cryyasix,
00YCNOBMNEHHBIX PACYETOM U KOHCTPYKTUBHBIMW OCOBEHHOCTSIMU, BHYTPY NMONEPEYHOIO CeYEHUs!, U NONepeyHoi apmMaTypoi No BbICoTe
KOIOHHbI, OXBaTLIBAIOLLEN BCE MPOAOSIbHBIE CTEPXKHU U PACTIONOXEHHON MO KOHTYPY Y BHYTPY NMOMNEPEYHOTO CEYEHNS.

KoHcTpyKumMio nomnepeyHoli apmaTypbl B Mpefernax rnonepeyHoro CeYeHus M MakCUMarbHble PACCTOSIHUS MeEXZy XOMyTamu U
CBA3AMM MO BbICOTE KOMOHHbLI CrieayeT NpuMHUMaTh TakvMK, YToObl NpedoTBpaTUTb BbiMydYMBaHUE CXATbIX MPOAOIbHBLIX CTEPXKHEN U
obecneunTb paBHOMEPHOE BOCMPUSTAE MONEPEYHBIX CUI MO BbICOTE KOMOHHBI.

10.4.3 CTeHbl apMUPYOT BEPTUKAIBHOW U FOPU3OHTANBbHOW apMaTypoii, pacrnonoXeHHOW CUMMETPUYHO Y BOKOBbLIX CTOPOH CTEHbI,
M MOMNEPEYHbIMU CBSA3SIMU, COEAMHSIOWMMU BEPTUKAINbHYIO WU TOPU3OHTarNbHYIO apMaTypy, PacrnofioKEHHYK Y MNPOTMBOMOMOXHBLIX
GOKOBbIX CTOPOH CTEHbI.

MakcumanbHoe paccTosiHue Mexay BepTUuKarnbHbIMUA U TOPU3OHTAlIbHbIMU CTEPXHAMU, a TakKXke MaKcumMalribHOe pacCTosaHue
Mexay nonepeYvyHbiMU CBA3AMU crnegyeT NpuHUMaTb TakKuMu, YTOOBI npenoTBpaTuTb BbliNyvYnBaHME BEPTUKAIIbHbIX CXaTbIX CTep)KHeVI n
obecneunTb paBHOMeEpHOEe BocCnpuaTmne yCI/IJ'II/II;1, ,D,el;ICTByPOU_MX B CTEHe.

10.4.4 Ha TOpueBbIX y4YacTkax CTeHbl MO ee BbICOTe criedyeT ycTaHaBnuBaTb MonepeyHyto apmatypy B Buge [1-obpasHbix (cwm.
pucyHok 10.1,_6) Mnn 3aMKHYTbIX XOMYTOB, CO3galLmnx TpebyeMylo aHKEPOBKY KOHLIEBbLIX Y4YaCTKOB FOPU3OHTANbHbIX CTEPXHEN U
NpegoxXpaHsoLLMX OT BbiNy4YMBaHUS TOPLEBbIE CXaTble BEPTMKarbHble CTEPXHMW CTEH.

10.4.5 Y3noBble CONpPsKEHUS CTEH B MeCTax WX MnepeceyeHus Mnpu HEeBO3MOXHOCTM CKBO3HOIMO MpOMycka rOpU3OHTanbHOM
apmartypbl CTEH Yepe3 3TOT CTblK CriedyeT apMumpoBaTb MO BCeW BbICOTE CTeH nepecekawowummnca -obpasHbiMM xoMyTammu (CMm.
pucyHok 10.1, B-r), obecneunBaoLMMmN BOCIPUATUE KOHLIEHTPUPOBAHHBLIX FOPU3OHTaNbHbIX YCUMMIN B Y3M0BbIX COMNPSHKEHUAX CTEH, a
Takke MNpefoXpaHsioWUMMN BepTUKamnbHbIE CXaTble CTEPXHW B Y3MOBbIX COMPSHKEHUSIX OT BbiNy4MBaHUs U obecneqvBaloLmMMm
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adHKEePOBKY KOHLIEBbIX YH4aCTKOB rOpU30OHTalbHbIX CTep)KHeVI.
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a - TOpLEBOW y4acTOK NNNTbI, 6 - TOPLEBOWN Y4aCTOK CTEHBI, 8 - T-06pasHbIi CTbIK, 2 - YITIOBOM CTbIK

PucyHok 10.1 - AHkepoBKa ¢ nomoLupsto M-06pasHbix aetanen
10.4.6 ApmunpoBaH/e NUNOHOB, 3aHMMAaKLLNX MO CBOUM FEOMETPUYECKNM XapaKTEPUCTMKAM NMPOMEXYTOYHOE MONMOXEHUE MeXay
CTEeHaMM M KOITOHHaMW, MPOM3BOAAT KaK AN KOMOHH WM Kak ONsi CTeH B 3aBMCMMOCTM OT COOTHOLUEHWUS OSMHbI U LIMPUHBI
NnonepeYHoOro CEYEHNst NMUMOHOB.

10.4.7 KonvyecTBO BepTMKanbHOM W TOPW3OHTaNbHOW apmatypbl B CTEeHe crnegyeT yCTaHaBnvMBaTb B COOTBETCTBUM C
OEeNCTBYIOWMMM B CTeHe ycunusmu. pu 9ToM npegycmaTpyBaloT paBHOMEPHOE apMupoBaHve Mo MIolagun CTeHbl C YBENUYEHVEM
apMMpOBaHKs y TOPLOB CTEHbI U 'y NPOEMOB.

10.4.8 ApMmupoBaHue NNOcKMx NnuT crnegyeT OCyLWecTBNSATb NPOAONLHON apMaTypon B OBYX HanpasneHusiX, pacrnonaraeMmomn y
HWXKHEW N BEPXHEWN rpaHen NnuThl, a B crny4vasx, 0OyCrNoOBNEHHbIX pacyeToOM, - 1 NOMNEPEYHON apMaTypon, pacrnonaraeMomn Y KOMOHH,
CTEH 1 No nnowaan NnnThbl.

10.4.9 Ha koHuUeBbIX y4acTkax Nnockux NiuT credyeT ycTaHaBnMBaTb NonepeyHyto apMatypy B Buae M-obpasHbix XOMyTOB (CM.
pucyHok 10.1, a), pacnonoXeHHbIX MO Kpaw nnutbl, oBecneunBarolLMX BOCMPUATUE KPYTALWMX MOMEHTOB Yy Kpasi MnuTbl U
HeobXxoAMMYt0 aHKePOBKY KOHLIEBBIX Y4aCTKOB NMPOAONbHON apMaTypbl.

10.4.10 Konn4ecTBO BEpXHEN W HWDKHEW NpOJOMbHON apMaTypbl B NAUTE MepekpbiTUiA (MOKPbITUA) credyeT ycTaHaBnuBaTb B
COOTBETCTBUM C AENCTBYIOLLMMN yeunusmu. Npu 3ToM AonycKaeTcsa Ans HeperynspHbIX KOHCTPYKTUBHBIX CUCTEM C LIENbIO YNPOLLEHUS
apMVpPOBaHNSA YCTaHaBMMBATb: HUXHIOK apMaTypy OQUHAKOBOW MO BCEW NnoLliaan paccMaTpyvBaeMOon KOHCTPYKLMM B COOTBETCTBUU C
MaKCMMarbHbIMU 3HAYEHUSMU YCUMUMIA B MPOMETE NIUTbI; OCHOBHYK BEPXHIOW apMmaTtypy NpMHUMaTb TaKOM e, Kak U HWXHIoW, a y
KOINOHH N CTEH yCTaHaBNM1BaTb OOMOMHUTENBHYIO BEPXHIOK apMaTypy, KOTopasi B CyMMe C OCHOBHOW [OIKHa BOCMPUHUMATL OMOPHbIE
ycunus B nnuTe. Ons perynsipHblX KOHCTPYKTUBHbBIX CUCTEM NPOAOSbHYI0 apMaTtypy yCTaHaBnNUBakoT MO HAAKOMOHHbBIM U MEXKOMOHHbLIM
nonocam B ABYX B3aMMHO MepneHaNKYNSPHbIX HanpaBneHusX B COOTBETCTBUM C AENCTBYOLLUMMW B 3TUX NOOCax YCUIUAMU.

,D,OI'IyCKaeTCH YCTaHOBKa 4acTh apMaTtypbl NJUT B BUAEe CBApPHbIX HENpepbIiBHbIX KapKacoB B HAAKOJIOHHbIX Mofiocax ninuT B OBYX
HanpaBneHnax (CKprTbIe 68J'IKI/I), Nnpn 3TOM KapKacbl OOJTXHbI ObITb nponyuieHbl CKBO3b TEJ10 KOJIOHH.

[na cokpalleHns pacxoga apmaTtypbl CregyeT BbIMOMHATb YCTAHOBKY HWXKHEW W BEpXHEW apmaTtypbl, COOTBETCTBYIOLLEN
MWHVMManNbHOMY MPOLEHTY apMMpOBaHMs, NO BCEW Nnowagn NnuTbl, @ Ha yyacTkax, rae AevCTBYIOLLME YCUNUS NPEBbILLAT yCuUnus,
BOCMPMHUMAEMbIE 3TOW apmaTypoW, - YCTAHOBKY [OMOMHUTENbHOW apmaTtypbl, COBMECTHO C BbllLeyKa3aHHOW apmaTypou
BOCNPVHUMalOLLEN OEeNCTBYIOLME HA 3TUX ydYacTKax ycunus. ApMmmpoBaHue yHAAMEHTHbIX NAMT cnegyet NpoM3BoAUTb aHanormyHbIM
obpa3zom.

10.4.11 KoHcTpympoBaHue y3roB conpsikeHust 6anok ¢ KorloHHaMu cnegyet Nnpou3BOAUTbL B COOTBETCTBUM C pucyHkom 10.2. Mpwu
3TOM HeobXxoaMMOo npedycMaTpmBaTh NMOMEPEYHY0 apMaTypy B BUAE 3aMKHYTbIX XOMYTOB Ui [1-00pa3Hbix geTaner B 30HE aHKEPOBKU
paboyen apmaTtypbl 6anku.
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a - Npu pacnosioKeHUN PacTSHYTON 30HbI Y BepXHel rpaHn 6anku; 6 - Npy pacnonoXeHUW pacTAHYTOM 30HbI Y HWKHEN rpaHn Ganku

PucyHok 10.2 - Y3nbl conpsbkeHnst 6anok ¢ KorioHHaMm
10.4.12 B y3nax nepeceyeHuns 6anok (cm. pucyHok 10.3) crneyeTt ycTaHaBnuBaTh AONOMHUTENbHYO NMONEPEYHyo apmaTtypy Ans
BOCMPUATUSA peakumum oT BTopocTeneHHow 6anku. B rnasHow 6anke aTy apmaTypy crnefdyeTt ycTaHaBnueaTb Ha LWUMPUHE & + 2k, rae kb
W % - LUMPWHA W BbICOTA BTOpPOCTENEeHHOW Ganku, BO BTOpPOCTEeneHHOW Barnke - Ha ydvacTke LUMPWHOW j f5. Apmatypy cnepyet

yCTaHaBnvBaTb B BUAE XOMYTOB, OXBAaTbIBAKOLUMX MPOAOMbHY apmartypy, - LOMNOMHUTENBHO K apmarype, Tpebyemol no pacyery
HaKMOHHBIX UIM MPOCTPAHCTBEHHbIX CEYEHUNA.
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PucyHok 10.3 - Pa3melLeHne onopHon apMaTypbl B 30HE nepeceveHus AByx 6anok
10.4.13 B 6ano4HbIX n3rmbaembix KOHCTPYKUMSAX NPpU BblcOTE UX ceveHus BGonee 700 mm cnegyeT npegycmatpuBatb YCTaHOBKY
KOHCTPYKTMBHbIX NPOAOSIbHbLIX CTEPXKHEN Y BOKOBbLIX FPaHen C pacCTOSHUEM MeEXAy HUMMK Mo BbicoTe He bonee 400 MM 1 nnowanbo

ceyeHusi He meHee 0,1% nnoLaam cedeHns 6eToHa, pasMepoM, paBHbLIM MO BbICOTE 3MIEMEHTA PACCTOSIHUIO MEXAY STUMU CTEPXKHAMMU,
no LUMPUHE - NOMOBUHE LWMPUHBLI pebpa aneMeHTa, Ho He 6onee 200 mm.
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10.4.14 B nnockux yHAAMEHTHbIX NAUTax M MnAuMTax MnepekpbiTuiA npu BbicoTe ux ceveHus 1000 mm n Gonee cnegyet
npegycmatpuBaTtb KOHCTPYKTMBHOE NPOAOMbHOE apMMpOBaHuE B BUAE CETOK N3 apMaTypHbIX CTEPXKHEN MNowaabio Ce4eHns He MeHee
0,05% oT nnowagun cedyeHnss GeToHa, NPUHMMAEMON paBHOW MPOM3BEOEHUI0O PaCCTOAHUA MeXAy CeTKaMuM MO BbICOTE Ha
COOTBETCTBYHOLLMIA B MriaHe pa3mep nnuTbl. LLlar ceTok KOHCTPYKTMBHOIO apMUPOBaHUs Mo BbiCOTE NpUHUMatoT He 6onee 800 MM 1 He
oonee 1/2 TONWWHbLI NAAUTHI.

B TakMx KOHCTPYKUMSX PACCTOSHUA B CBETY MEXAY CTEepXHSAMU paboyelrt apmaTypbl MO LUMPUHE CEYEHUs OnpeaenstoTcs
KPYMHOCTbIO 3anonHuTenst 6eToHa, Ho He MeHee 2,54 , rae 4 - AvameTp paboyeit apMaTypbl.

Mo nepumeTpy 1 y cBOGOAHLIX KpaeB TakUX MAWUT CreayeT yCTaHaBNMBaTb NornepeyHylo apmartypy B Buge [1-o6pasHbix getanei,
obecrneymBaloLLmMX BOCTIPUATUE KPYTALMX MOMEHTOB Yy Kpasi NiuTbl U HeobXoOMMyl aHKEpOBKY KOHLEBbIX Y4YacTKOB MPOLOSIbHOW
apMarypbl.

IOnameTp nonepeyHolr apmatypbl B BA3aHbIX Kapkacax Takux niauvT NpUHUMAalT He MeHee 8 MM. B cBapHbIX kapkacax gnamerp
nonepeyHon apmatypbl NMPMHMMAKT HEe MeHee OuameTpa, yCTaHaBNMBAeMOro W3 YCINOBUS CBapkym C HaubomnblMM AMaMeTpoMm
NPOAOIbHOW apmaTypbl.

KoHCcTpynpoBaHue nonepeyHor apmaTtypbl B 30He NPOAaBNMBaHNS B TakMX NnuTax BbINONHAWT cornacHo 10.3.17, npu atom war
nonepeyHon apmaTypbl B 30HE MpPOAABNUBAHUSA B HamnpasreHuW, NeprneHOuKyNapHOM K CTOPOHaM pPacyeTHOro KOHTYpa,

yCTaHaBnMBaloT C Wwarom He Gonee 1/3/; 1 He Bonee 500 Mm.

(M3meHeHHas pepakuus, Nam. N 1).

10.4.15 KoHcTpympoBaHue npeaBapuTenbHO HanpsbkeHHoW apmaTypbl 6e3 cuenneHuss ¢ 6eToHoM B cTaguy akcnnyaTauuu
crnegyeT Npou3BoAMTb Takmm 06pas3om, 4ToObl B M3rnbaembix anemeHTax obecneumBanochb 3hdEKTUBHOE BOCMPUSITUE OMOPHBIX U
NPOMeTHbIX n3rnbaroLmx MOMeEHTOB. [Ins aToro apmaTtypy packnagbiBalT BONIHOO6pa3HO No napabonmMyeckum KpMBbIM Ha onope 1 B
nponete (pucyHok 10.4).

PucyHok 10.4 - Cxema packnagku HanpsaraeMomn apmaTtypbl Mo BbICOTE CEYEHUSA HEPA3PE3HON KOHCTPYKLIMM
(BeeaeHn pgononHutensHo, Aam. N 1).

11 TPEBOBAHUA K N3rOTOBNEHWUIO, BO3BEOEHUIO U SKCMNMYATALMU BETOHHbIX U XXEJTE3OBETOHHbIX
KOHCTPYKUUWA

11.1 BETOH

11.1.1 Mopbop cocTaBa GETOHHOW CMECU NPOU3BOAAT ANA NonyyYyeHus 6eToHa B KOHCTPYKLUMAX, COOTBETCTBYHOLLEIO TEXHUYECKUM
nokasartensam pasgena 6 U yCTaHOBIEHHbBIM B MPOEKTE.

3a ocHoBy npu nopbope coctaBa GeToHa crnegyeT NpvHMMaTb OMpedensioWwmMiA And gaHHoro Buaa GeToHa M HasHaveHud
KOHCTPYKLMK nokasaTenb 6etoHa. Mpu aToM ormkHbl ObiTb obecneveHbl 1 Opyrne YCTaHOBIEHHbIE NPOEKTOM MoKasaTenu KadecTBa
GeToHa.

MpoekTnpoBaHne n nogbop coctaBa GetoHa no Tpebyemon npoyHocTn GeToHa crnepyeT npoussoauTb cornacHo FTOCT 26633,
COCT 27006.

Mpu nogbope coctaBa 6eToHa JOMKHBI ObITb 06ecneveHbl Tpebyemble TEXHONOIMYECKNE NOoKa3aTenn kayecTBa 6ETOHHOW cmecu
(ynoboyknagblBaeMoCTb, COXPaHAEMOCTb, HepaccnanBaemMoCTb, BO3AyXocoAepXaHve 1 apyrne nokasartenm).

CaoiicTBa nogobpaHHOro coctaBa GeToHa [OMKHbI COOTBETCTBOBATbL TEXHONMOMMM NMPOU3BOACTBA GETOHHLIX paboT, BKNoYatoLLen
CpOKM M ycnoBusi TBepaeHuss 6eToHa, cnocobbl, pPeXxuMMbl MPUIOTOBIEHUS WM TPAHCMOPTUPOBaHUS OETOHHOW cMecu u gpyrve
ocobeHHocTn TexHonormnyeckoro npouecca (FTOCT 7473, FTOCT 10181).
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Mopbop coctaBa 6eToHa criegyeT NPOM3BOAUTL HA OCHOBE XapaKTEPUCTUK MaTepuarnoB, NPUMEHSIEMbIX AJ1S1 €r0 MPUrOTOBIEHWS,
BKITIOYAIOLWMNX BSXKYLLME, 3anonHuTeny, Bogy U adpdekTnBHble nobaskun (moamdmkatopsl) (TOCT 8267, TOCT 8736, FOCT 23732,
[OCT 24211, [OCT 31108).

Mpn nogbope coctaBa GeToHa criedyeT MPUMEHATb MaTtepuanbl C Y4eTOM WX SKOMOTMYECKOW YUCTOThbI (orpaHuveHue Mo
coaepXaHuIo PaavoHYKINAOB, pafoHa, TOKCUYHOCTM 1 T.N.).

Mpv nopgGope coctaBa OeToHa ero pacyeT MNPOM3BOAST HA OCHOBaHWWM YCTAHOBIIEHHbIX 3aBUCUMMOCTEN, MONyYeHHbIX
3KCMNeprMeHTanbHO.

11.1.2 lMpu npurotoBneHnn 6eToHa gormkHa ObITb obecneyeHa HeobxoarMas TOYHOCTb JO3MPOBKM BXOAALMX B OETOHHYIO CMeCh
MaTepuanoB 1 nocrnegoBaTenbHOCTb Ux 3arpyxenus (CM 70.13330).

MepemelwmBaHnem GETOHHON CMeCU OOIMKHO ObiTb 06ecrnevyeHo paBHOMEPHOE pacnpenerneHne KOMMNOHEHTOB MO BCEMY 0ObeMy
cmecu. [poaomKUTENbHOCTbL NepeMeLLMBaHNS NPUHUMAOT B COOTBETCTBUM C MHCTPYKUUSMU NPeanpusaTun - n3rotoutenen 6eToHo-
CMeCcUTENbHbIX YCTaHOBOK (3aBOAOB) UMW YCTaHABMMBAIOT OMbITHBIM MYTEM.

11.1.3 TpaHcnopTMpoBaHue OETOHHOW CMecu criegyeT OCyLWeCTBNATbL crnocobamm u  cpeacteamu, obecnevvBaroLMMm
COXPaHHOCTb €€ CBOWCTB M WUCKIIOYaKLWMMK €€ pacClioeHne, a TakkKe 3arpsi3HeHMe MOCTOPOHHMMM matepuanamu. [donyckaetca
BOCCTaHOBMEHWNE OTAENbHbIX NMoKa3aTenen kadyecTsa 6ETOHHOM CMecu Ha MecTe YKNaaku 3a CYET BBEAEHUS] XMMUYECKNX [o06aBOK unm
NPUMEHEHUS TEXHOMNOMMYECKNX MPUEMOB MpPU YCrOBUM obecneveHnst Bcex Apyrnx TpebyemMbix nokasarenen kayecTsa.

11.1.4 MeTtogamu BbINOMHEHUS YKNAAKW U YNNOTHEHNSt 6ETOHA JOMKHbBI OblTh rapaHTUPOBaHbI OOQHOPOAHOCTbL M MAOTHOCTL 6eToHa
B KOHCTPYKLMSAX, COOTBETCTByKOLMEe TpeboBaHMsAM, MpedyCMOTPEHHbIM AN paccmaTpvBaeMOn CTPOUTENbHOM KOHCTpykuumn (CI1
70.13330).

MpvMeHsiemMble cnocobbl M pexunMbl  (DOPMOBaHUS [OMKHbI obecrneynBaTh 3afaHHYld OLHOPOAHOCTb U NIIOTHOCTL WU
yCTaHaBNMBalOTCA C YYeTOM MokasaTterneil kayectBa GETOHHOM CMecW, BuAa KOHCTPYKLMUM M U3LAENUS U KOHKPETHbIX WHXEHepHOo-
reosiorMyeckmx U NPOM3BOACTBEHHBIX YCMOBUNA.

Mopsigok 6eToHMpoBaHWA cneayeT ycTaHaBnuBaTh, NpegycMaTpusas pacnornoXeHve WBOB OETOHMPOBAHUS C YH4ETOM TEXHOMOMUM
BO3BELAEHUSA COOPYXXEHUS N €ro KOHCTPYKTMBHbIX 0cobGeHHocTen. lMpu atom gomkHa ObiTb obecneyeHa Heobxoommasi MPOYHOCTb
KOHTaKTa noBepxHocTen 6eToHa B LWBe BETOHMPOBAHUS, a Takke NPOYHOCTb KOHCTPYKLUMM C yHETOM Hanm4yums WBoB HETOHMPOBaHMS.

Mpn yknagke OGETOHHOM CMecWU MNpPU MOHWKEHHBLIX MOMOXUTENbHBLIX WM OTPULATENbHBLIX WIM MOBbILIEHHbIX MOMOXUTENBHbIX
Temnepartypax AOSKHbl ObiTb NPeayCMOTPEHbI crneumanbHble MeponpuaTUS MNo 3awmte OeToHa KOHCTPYKUMM OT TemnepaTypHOro
BO3OENCTBUSA.

11.1.5 TeepoeHue 6GetoHa cnegyetr obecneynBaTb 6€3 MPUMMEHEHUS WM C MPUMEHEHUEM YCKOPSAKOLUX TEXHOMOrMYEeCKMX
BO34ENCTBMI (C NOMOLLbIO TENMOBNAXHOCTHOW 06paboTkn NP1 HOPMAanbHOM UMW NOBLILLEHHOM AaBMNEHNUN).

B GeToHe B npouecce TBeEpAEHUsI crneayeT NogaepXnuBaTb PacyHeTHbIM TEMMNEPATYPHO-BNAXXHOCTHLIN pexum. [Npn HeobxognumocTu
ONsi co3faHnsa ycnoBuii, obecneynBaroLLMX HapacTaHMe NPOYHOCTU BETOHA M CHWXXEHWE YyCadouHbIX SABMEHWN, Cnegyet NpUMEHsTb
crneumanbHble 3alMUTHbIE MeponpusTus. B TexHonornyeckom npouecce TennoBor o6paboTkmn M3genuii JOmkHbl ObITb NPUHSITHI MepbI
MO CHWXXEHUIO TeMMNePaTYPHbIX NEPENASOB N B3aUMHbIX NepeMeLLeHUn Mexay onanybo4Hon hopmMoi n 6eToHOM.

B MaccuBHbIX MOHOMUTHBIX KOHCTPYKUMSAX CreayeT npedycMarpuBaTb MEPOMNpUSATUS MO YMEHbLUEHWIO BNUSHUSA TemnepaTypHO-
BMNaXXHOCTHbIX MONEN HanpsXKeHWI, CBA3aHHbIX C 3K30TepMMeln nNpu TBepaeHun 6eToHa, Ha paboTy KOHCTPYKLMNA.

11.2 APMATYPA

11.2.1 Apwmartypa, npuMeHsieMas Ans apMUPOBaHUS KOHCTPYKUWMIA, [OSMMKHA COOTBETCTBOBAaTb MPOEKTY W TpeboBaHWsiM
COOTBETCTBYHOLUX CTaHAApToB. ApmMaTypa AOIMKHA MMETb MAapPKUPOBKY U COOTBETCTBYIOLLME CEpPTMdUKATLI, YOOCTOBEpSiOLME €ee
KayecTBo.

YcnoBusamMm xpaHeHust apMaTtypbl 1 ee TpaHCNOPTUPOBaAHUA OSKHaA ObITb UCKMOYEHa BO3MOXHOCTb 3arpAa3HeHnsa, KOppo3noHHOIo
nopaxeHunsd, MexaHM4eCcKoro nospexaeHusa nnn noaeneHnsa ninacTtn4yecknx ,qe(bopmauvuh, yxXyglwlarwux cuenneHune ¢ 6eToHOM.

11.2.2 YcTtaHoBKy BsidaHOM apmaTtypbl B onanyboyHble hopMbl crieqyer npousBoanTb B COOTBETCTBMM C NpoekTom. [Mpu atom
OormkHa ObITb MpedycMoTpeHa HafexHas bukcaums NONoXeHNs apMaTypHbIX CTEPXKHEN C MOMOLLbIO MepPoNpuATMI, obecnevmBaroLLmx
HEBO3MOXHOCTb CMeLLIeHMs apMaTypbl B NpoLiecce ee YyCTaHOBKM 1 GETOHMPOBAHNS KOHCTPYKLMK.
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11.2.3 OTKMNoHeHWs apmaTypbl OT NPOEKTHOrO MOSOXEHWUSI MPU ee YCTaHOBKE He AOIMKHbl MpeBblllaTb AOMNYCTUMbIX 3HAYEHWN,
yctaHoBneHHbIx CI 70.13330.

11.2.4 CapHble apmaTypHble U3fenusi (CeTKM, Kapkachl) crieqyeT U3roTaBnmBaTh C NOMOLLbI KOHTAKTHO-TOMEYHON CBapPKU UMK
MHbIMK criocobamu, oGecrnedmBatoLMMN TPebyeMyo NPOYHOCTb CBAPHOTO COEOMHEHUS U He OOMYCKaWMMU CHUXKEHUSI NMPOYHOCTH
coegnHaemblx apmaTypHbix anemeHToB (TOCT 14098, FTOCT P 57997).

YcTaHOBKY CBapHbIX apMaTypHbIX M34enuii B onanybo4yHble (oopMbl CrieayeT Npou3BoauUTb B COOTBETCTBUM C MPOEKToM. Mpu aTom
JoIkHa OblTb NpeaycMoTpeHa HafexHas doukcaums NosioxKeHUs apMaTypHbIX U3LENUI C NMOMOLLBH MEPONPUATUI, obecnedynBatoLLmx
HEBO3MOXHOCTb CMeLLIEHMS1 apMaTypHbIX U34enuii B NpoLecce YCTaHOBKU Y 6ETOHMPOBaHUS.

OTKMNOHEHWSA apMaTypHbIX U3LENUI OT NPOEKTHOrO MOMOXEHUS NPU UX YCTAHOBKE He AOIMKHbI NPEeBbIaTh JOMYCTUMbIX 3HAYEHUN,
yctaHoBneHHbIx CI1 70.13330.

(N3meHeHHas pepakums, N3m. N 2).

11.2.5 3arub apmaTypHbIX CTepXHel credyeT OCYLWeCTBNATb C MOMOLLbIO CreuuanbHbiX OnpaBoK, obecrnevvBaroLmnx
HeobxoAuMble 3HAYeHUs paguyca KpUBK3HBLI.

11.2.6 CBapHble CTblkM apmatypbl BbINOMHSAT C NMOMOLLbI KOHTAKTHOW, OYroBOW WM BaHHOW cBapku. lNMpumeHsiemblin cnocob
CBapku [JorkeH obecrneymBaTb HeOOXOOAUMYK MPOYHOCTb CBApPHOTO COEAMHEHUHA, a TakKe MPOYHOCTb U [edopMaTUBHOCTL
NPUMbIKaIOLLMX K CBAPHOMY COEAMHEHUIO YHaCTKOB apMaTypHbIX CTEPXHEN.

11.2.7 MexaHnuyeckne coeguHeHusi (CTblkK) apMaTypbl CriefdyeT BbIMOMHSATb C MOMOLLbIO OMPEcCOBaHHbIX U pe3bBoBbIX MYdT.
MpPOYHOCTb MEXaHNYECKOrO COEaMHEHUST PACTSIHYTON apMaTypbl JOMKHA ObITb TaKOW e, YTO U CTbIKYeMbIX CTEPXKHEN.

11.2.8 MNpu HaTsHkeHUM apmatypbl Ha ynopbl UNN 3aTBepaeBLUNiA OETOH OOMKHbI OblTb 06ecneyYeHbl YCTaHOBIMEHHbIE B NPOEKTE
KOHTPOSNIMPYEMBIE 3HAYEHUSA NPEOBaPUTENBHOIO HAMPSPKEHUA B Mpegenax [OMnyCKaeMblX 3HAYEHWI OTKITOHEHWI, YCTaHOBIEHHbIX
HOPMAaTMBHbLIMW OKYMEHTaMMU.

I'Ipvl OTNyCKe HaTsaAXeHUa apMaTypbl crneayet obecneunBaTb nnaBHYIO nepefavy npeaBapuTeribHOro HanpsXXeHna Ha OeToH.

11.2.9 UsroTtoBneHve u KOHCTpynpoBaHMe MexaHU4eCKnx coeauHeHnn apmMartypbl, a Takke KOHCTpyunpoBaHue 1 npoekTtnpoBaHne
Kene3obeTOHHbIX KOHCprKLI,VIVI C MexXaHNn4YeCKnmMmn coeanHeHnamMmn apmMmatypbl crieqyeT BbINOJIHATb B COOTBETCTBUN C NPUTTOXKEHUEM K.

11.3 ONAJYBKA

11.3.1 Onany6ka (onany6o4Hble bopMbl) AOMKHA BLIMOMHATE CNeAyoWmMe OCHOBHble OYHKUMW: NpuaaBaTe OETOHY MPOEKTHYHO
opMy KOHCTpyKUMU, obecneynBaTb TpPebyeMmbli BUA BHELUHEW MOBEPXHOCTU GETOHa, NOAAEpPXUBATb KOHCTPYKLMIO NMOKa OHa He
HabepeT pacnanybo4Hyi0 NPOYHOCTb, U NPU HEOBXOAMMOCTM CIYXKWUTb YNIOPOM MPU HATSXKEHUN apMaTypbl.

MpY U3rOTOBMEHUM KOHCTPYKLUUIA MPUMEHSIIOT MHBEHTAPHYIO U CreuuarnbHylo, NepecTaBHylo U nepeasukHyto onanyoky (COCT
34329, TOCT P 52086, [OCT 25781).

Onany6Kky 1 ee kpenneHus crieqyeT NPOEKTUPOBAaTL M M3roTaBMBaTb TakMM 06pasom, YTOBObl OHM MO BOCTIPUHATL Harpysku,
BO3HMKaloLMe B MpoLecce MNpou3BoAcTBa paboT, MO3BOMSANM KOHCTPYKUMSIM CcBOGOAHO AedopMupoBaTbes UM obecnevmBanu
cobntofeHne AoMnyckoB B Npeaenax, yCTaHOBMEHHbIX A4St KOHKPETHON KOHCTPYKLMMN UIN COOPYKEHMS.

Onanybka u KpenneHwst OOMKHbI COOTBETCTBOBATb MPUHSATBIM cnocobaM yknagku v ynnoTHeHUss 6ETOHHOW CMmecH, YCrnoBUSIM
npeaBapuTENBHOIO HaNpPsPKEHUs, TBepaeHus 6etoHa n tennosor o6paboTku.

CwemHyto onanybky cregyeT MpoekTMpoBaTb WM MW3roTaBnueBaTb TakMMm obOpas3om, 4ToObl Obina obecnedyeHa pacnanybka
KOHCTpYyKLUUM 6e3 noBpexaeHns 6etoHa.

Pacnany6ky KOHCTpyKUMI cnegyet npom3BoauTb nocrne Habopa 6eToHoM pacnanyb6o4HOM NPOYHOCTMK.
HecbemHyto onany6Ky crieyeT NpoeKkTMpoBaTh Kak COCTABHYHO YaCTb KOHCTPYKLIMN.

11.4 BETOHHbIE U XXENE3OBETOHHbIE KOHCTPYKLUU

11.4.1 M3rotoBneHne GETOHHbIX M XKene30beTOHHbIX KOHCTPYKLUMIA BKItOYAeT onanyboyHble, apmaTypHble U 6eTOHHble paboTsl,
nposoaunmele B cootBetctBum ¢ 11.1, 11.2 1 11.3.
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[oTOBbIE KOHCTPYKUMWM AOMKHbI cooTBeTcTBOBaTb Npoekty u FOCT 13015. OTKNOHEHWUS reoMeTPUYEecKMX pasMepoB AOMKHbI
yKNaablBaTbCA B Npefenax JoMnycKOB, YCTAHOBMEHHbIX ANsi KOHKPETHON KOHCTPYKLNN.

11.4.2 B GETOHHBIX 1 Kene300eTOHHbIX KOHCTPYKLUMAX K HaYany nx akcnnyataumm daktudeckas NpoYHOCTb 6eTOHa JoImKHA ObiTh
He Hke TpebyeMol NPoYHOCTM BETOHa, yCTaHOBNEHHON B MPOEKTE.

B COOpHbIX GETOHHBLIX U Xene3obeTOHHbIX KOHCTPYKUMSIX OOMmkHa ObiTb oGecrieyeHa YCTAHOBIEHHas MPOEKTOM OTMyCKHas
NPOYHOCTL B6eToHa (MPOYHOCTL BGETOHA NPUY OTMNPAaBKe KOHCTPYKLMUM NOTpebuTento), a Ans npeaBapuTeribHO HanpsKEHHbIX KOHCTPYKLWNA
- YCTAHOBIEHHAsA NPOEKTOM NepeaaToyHas NPOYHOCTL (MPOYHOCTL BETOHA NPY OTMYCKE HATSHXKEHUS apMaTypbl).

B MOHOMUTHBIX KOHCTPYKUMSX OOMkHa ObiTb obecrnedyeHa pacnanybovHasi NpoYHOCTb GETOHa B YCTAHOBIIEHHOM MPOEKTOM
BO3pacTe (Npu CHATUW HecyLlen onanyokn).

11.4.3 lMogbem KOHCTPYKUUIA criedyeT OCYLIeCTBMATb C MOMOLLbI ChleumnanbHbiX YCTPOWCTB (MOHTaXHbIX MeTenb WU ApYyrnx
npucnocobneHun), npegycMOTpeHHbIX npoekToMm. [lpy 3TomM [AomkHbl ObiTb OGecneyeHbl yCroBWst MOObEMA, WCKIYaroLme
paspyLueHune, NoTepro YCTOMYMBOCTU, ONPOKUAbIBAHUE, packadnBaHue U BpalleHe KOHCTPYKLNN.

11.4.4 YcnoBusi TpaHCMOPTUPOBAHUS, CKMaAMPOBaHWA UM XpPaHEHUs KOHCTPYKUWUA OOMKHbI COOTBETCTBOBATb MPUBEAEHHbIM B
npoekTe. Mpu 3TOM AomKkHa ObiTb 0becnevyeHa COXpPaHHOCTb KOHCTPYKLMM, NMOBEepXHOCTE 6eToHa, BbIMYCKOB apMaTypbl Y MOHTaXHbIX
netesnb OT NOBPEXAEHWUN.

11.4.5 BosBegeHue 3gaHMM M COOPYXEHUA K3 COOpPHbLIX 3NEMEHTOB criegyer Mnpou3BOAUTb B COOTBETCTBMM C MPOEKTOM
npou3BoAacTBa paboT, B KOTOPOM JOMXHbl ObiTb NPegycMOTPEeHbl MOCreAoBaTeNbHOCTb YCTAaHOBKM KOHCTPYKUUIA M MepONnpusTUs,
obecneunBarolume Tpebyemyld TOYHOCTb YCTAHOBKW, MPOCTPAHCTBEHHY HEW3MEHSIEMOCTb KOHCTPYKUMA B mpouecce WX
YKPYMHUTENbHOW COOPKM M YCTAHOBKM B MPOEKTHOE MOMOXEeHWe, YCTOMYMBOCTb KOHCTPYKLMA M YacTen 34aHUs MU COOPYXEeHUs B
npolecce Bo3BefeHns, 6e3onacHble ycrnoBus Tpyaa.

Mpn BO3BedeHWM 3A4aHUA W COOPYXEHUA K3 MOHonWTHOoro GeToHa criedyeT npedycMaTpuBaTb —MOCIefoBaTeNbHOCTU
GETOHUPOBAHNS KOHCTPYKUMWIA, CHATUSI U MEPECTAaHOBKM onanyGku, obecneuvBarolLine NpoYHOCTb, TPELMHOCTOMKOCTb U XKECTKOCTb
KOHCTPYKLMIA B NpoLecce Bo3BeaeHusl. KpoMe aToro crnieyeT npegycMaTpuBaTe MeponpusaiTUs (KOHCTPYKTUBHbBIE U TEXHOSOTMYeckue, a
npu Heo6XoaMMOCTH - BbINOINHEHUE pacyeTa), orpaHNYMBatoLLMe 0Gpa3oBaHne U pa3BUTUE TEXHOMOMMYECKMX TPELLMH.

OTKNOHEHMS KOHCTPYKLUMIA OT MPOEKTHOrO MOMOXEHUS He OOMKHbI NpeBbilaTe AOMYCTUMbIX 3HAYEeHWI, YCTAHOBMIEHHbIX ANS
COOTBETCTBYHOLLMX KOHCTPYKLMIA (KONOHH, 6anok, nnnT) 3gaHun n coopyxxexnun (CI 70.13330).

11.4.6 KoHcTpykummn cregyeT cogepxaTb Takum 00pas3om, 4TOObl OHW BBLIMOMHANW CBOE Ha3HayeHue, NpegycMOTPEeHHoe B
npoekTe, B TeYeHWe YCTAaHOBMEHHOro Cpoka Cnyxbbl 34aHusa unu coopyxeHus. Heobxogumo cobniofjaTb pexum akcniyataumm
OETOHHbIX M XEene300EeTOHHbIX KOHCTPYKLUMN 34aHWMA W COOPYXEHWW, WCKIIOYAKOWMA CHUKEHNE WX Hecylen crnocobHOCTH,
3KCNIyaTauMOHHON MNPUrOQHOCTM WM [AONTOBEYHOCTM BCMEACTBME TPYyObIX HapylweHWA HOPMUPYEMbIX YCNOBUW 3Kchnyatauum
(neperpyska KOHCTPYKUWIA, HecobniofeHne CPOKOB NPOBEAEHWs MaHoBO-NpeaynpeanTenbHbIX PEMOHTOB, NOBbILLEHWNE arpecCUBHOCTH
cpegbl 1 T.Nn.). Ecnu B npouecce akcnnyatauum obHapyXeHbl MNOBPEXAEHUA KOHCTPYKUWWA, CHmXawwme ee 6e30nacHoCcTb U
npenaTcTByOLMEe ee HopManbHOMY PYHKLMOHUPOBAHUIO, criegyeT BbINOMHUTL MEPONPUSATUSA, NPegyCMOTPeHHble B pasaene 12.

11.5 KOHTPOJ1b KAYECTBA

11.5.1 KoHTponb KayecTBa KOHCTPYKUMWA [OMKEH YyCTaHaBnuBaTb COOTBETCTBME TEXHUYECKUX roKasaTenem KOHCTPYKLUIA
(reomMeTpryEeCKMX pasMepoB, NMPOYHOCTHLIX MokasaTtenen 6eToHa n apmaTtypbl, MPOYHOCTU, TPELLMHOCTOMKOCTU U AecopMaTBHOCTH
KOHCTPYKLMWN) NPU NX U3rOTOBMEHMWN, BO3BEAEHUM U 3KCMyaTauun, a Takke napameTpoB TEXHOMOMMYECKUX PEXMMOB MPOM3BOACTBA
nokasartensm, ykazaHHbiM B npoekTe, CIM48.13330, FOCT 13015.

Cnocobbl KOHTPONS kayecTBa (MpaBuia KOHTPOSS, METOAbI UCTbITaHWIA) pernamMeHTUPYIOTCS COOTBETCTBYIOLLMMU CTaHaapTamu u
TEXHUYECKUMM YCIIOBUAMMU.

11.5.2 ns obecneyeHnsa TpeboBaHui, npeabaBnseMblX K 6E€TOHHbIM U Kene306eTOHHbIM KOHCTPYKUMSAM, CregyeT npov3BoauTb
KOHTPOMb KayecTBa NpoAyKLUMW, BKMOYaIOLWMIA B cebst BXOAHOW, OnepaLMoHHbIA, MPUEMOYHBIVA U SKCNyaTaLMOHHbIN KOHTPOSb.

11.5.3 KoHTponb npoyHocTn GeToHa crnedyeT MpouM3BOAUTb MO pe3ynbraTaM UCTbITaHUs UK cneumanbHO M3rOTOBMAEHHbIX UNn
0OTOOPaHHbIX N3 KOHCTPYKLIMU KOHTPOrbHbIX obpa3suos no FOCT 10180, MOCT 28570, nubo MeTogaMu HepaspyLLAlOLLEro KOHTPOSs Mo
FOCT 17624, OCT 22690.
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[Ons MOHONUTHBIX KOHCprKLlMI7I cnenyet npon3BoanTb CMOLIHOM KOHTPOIIb NPOYHOCTH 6eToHa HepaspyuwanwmMmn Mmetogamu, C
ob6si3aTernbHbIM NOCTpOeHneM rpagynpoBOYHbIX 3aBucMmocTten. B umcknounmTenbHbIX cnyyaax (I'IpVI OTCYTCTBUM [OCTyna K
KOHCprKLI,VIFIM) aonyckaetca npoBefeHune KOHTPOoA NpPpO4YHOCTU ©eToHa MOHOMUTHBIX KOHCprKLWII;I NO KOHTPOJIbHbIM o6pa3u,aM,
N3roToBleHHbIM Ha MeCTe yKnaakun GEeTOHHOW cmecu n TBepaeBLWnM B yCrnoBuAx, MAEHTUYHbIM TBEepAEeHUO GeToHa B KOHCTPYKUMAX.

OueHky npoyHoCTM OeToHa cnegyer nNpoBoAMTb cTatuctudeckummn metogamm no [OCT 18105 c y4veroM dpakTuyeckown
ogHopogHocT! 6eToHa Mo npo4yHocTM. IMpu KOHTpone MpoYHOCTU GeToHa HepaspyLualoWUMU METOAAMU OLHOPOAHOCTb MPOYHOCTU
6eToHa onpeaensitoT C y4ETOM MOrPELLHOCTU MPUMEHSIEMbIX Hepa3pyLUaloLLMX METOAOB onpeaeneHms Npo4YHocTn 6eToHa.

lMpumeHeHne HecTaTUCTUYECKMX METOAOB KOHTPOMNS MNPOYHOCTM GeToHa Jonyckaetrcs AN €AMHUYHbIX KOHCTPYKUUA unn B
HavanbHbI Nepuod NPOM3BOACTBA, MNW MPU NPUMEHEHUM HepaspyLlalwmux MeTOA0B onpedeneHns npovHocTn 6GeToHa c
MCMONb30BaHWEM YHMBEPCArbHbIX 3aBWCMMOCTEW C WX MPUMBA3KOM K OETOHY KOHTponvpyemon naptum 6e3 nocTpoeHus
rpagympoBOYHbIX 3aBUCUMOCTEN, a Takke, B UCKIMIOUYUTENbHBIX Cryyasx, Npu KOHTPOMe MNPOYHOCTU BGETOHa MOHOMUTHBIX KOHCTPYKLMIA
Mo KOHTPOMNbHBIM 0Opa3suam, N3roToBMEHHbIM Ha cTpouTenbHou nnowaake no FTOCT 18105.

11.5.4 KOHTpOrb MOpPO30OCTOMKOCTM, BOLOHEMPOHNLAEMOCTM M NIIOTHOCTM BeToHa criegyeTt npomnssogntb no FOCT 10060, MOCT
12730.0, FOCT 12730.1, FOCT 12730.5, FOCT 27005.

11.5.5 KoHTponb nokasaTernen kayecTBa apMaTtypbl (BXOAHOW KOHTPOSb) crieqyeT Npou3BOAUTL B COOTBETCTBUM C TpeboBaHUAMM
CTaHJapToB Ha apMartypy.

KoHTpornb ka4yecTBa cBapo4HbIX paboT npouasogaT cornacHo CIM 70.13330, FOCT 10922, TOCT 23858.

11.5.6 OueHuBaTb NpPUrOQHOCTb COOPHBIX KOHCTPYKUMMA MO  MPOYHOCTM, TPELUMHOCTOMKOCTM U AedopmatuBHOCTM
(akcnnyaTtaumoHHon npurogHocth) cnegyet cornacHo FOCT 8829 npobHbiM HarpyXeHMeM KOHCTPYKLMU KOHTPOMbHOW Harpy3kom unm
BbIOOPOYHBIM UCMbLITAHWEM C HarpyxeHMem [0 paspylleHus OTAenbHbIX COOPHbIX M3Aenui, B3SATbIX U3 NapTMM OOHOTWUMHbIX
KOHCTPYKUMA. OueHuBaTb NPUrOAHOCTb KOHCTPYKLUUW MOXHO TakKe Ha OCHOBE pe3ynbTaToB KOHTPOMSA KOMMMeKca eAUHUYHBIX
nokasatenen (ons COOPHBIX U MOHOMWUTHBLIX KOHCTPYKUMI), XapakTepusyloLlmMx MPOYHOCTb OeToHa, TOMWMHY 3aluTHOrO Cros,
reoMeTpuyeckme pasmMepbl CEY4EeHUN U KOHCTPYKUWUIA, pacronoXeHne apmaTtypbl M MPOYHOCTb CBAPHbIX COEAMHEHWR, OMaMeTp U
MexaHM4yeckme CBOWCTBaA apMaTypbl, OCHOBHble pas3mMepbl apMaTypHbIX U3OENUA N 3HAYEHUE HATSXKEHWs apmaTtypbl, Nony4YaembiX B
npoulecce BXOAHOrO, OrnepaLoHHOro 1 NPUeMOYHOro KOHTPOTS.

11.5.7 Mpuemky BETOHHbIX 1 Kene306eTOHHbIX KOHCTPYKLUUIA NOCNe UX BO3BEAEHWUS CriedyeT OCyLeCTBATb NyTEM YCTaHOBMEHMS
COOTBETCTBMS BbINOMHEHHOW KOHCTPYKUmK npoekTy (CIM 70.13330).

Mpuemky cOOpHbIX BETOHHBIX M Kene3obeTOHHbIX M3OEenUn U KOHCTPYKUWUIA criegyeT ocylectensTe no CM 130.13330 u [OCT
13015.

12 TPEBOBAHUSA K BOCCTAHOBJIEHUIO U YCUTEHUIO XXENNE3OBETOHHbIX KOHCTPYKLIMA
12.1 OBLUME NMONOXEHUA

BoccTaHoBneHne U ycuneHue xenes3obeToHHbIX KOHCTPYKUWMIA criedyeT MNpousBOAMTb Ha OCHOBE Pe3ynbTaToB WX HaTypHOro
o6crenoBaHys, MOBEPOYHONO pacyeTa, pacyeta U KOHCTPYMPOBaHNS YCUITMBAEMbIX KOHCTPYKLWIA.

12.2 HATYPHbIE OBCIEAOBAHUSA KOHCTPYKLIUA

HaTypHbiMM o6crefoBaHusiMi B 3aBUCMMOCTM OT KOHKPETHOW 3a4ayu [OIKHbl ObiTb YCTAHOBIEHbI: COCTOSIHUE KOHCTPYKLIMW,
reoMeTpuyeckne pasMepbl KOHCTPYKLMIA, apMUpOBaHWe KOHCTPYKLMIA, NPOYHOCTb GeToHa, BUA M Knacc apMatypbl U ee COCTOsiHWe,
npornbbl KOHCTPYKLIMIA, LUIMPUHA PACKPBITUS TPELLMH, UX ANWHA U PacronoXeHue, pa3Mepbl U xapakTep AedeKToB U NOBPeXaeHUN,
Harpysku, ctatdeckasi cxema KOHCTPYKLMIA.

12.3 NOBEPOYHbIE PACYETbI KOHCTPYKLIUNA

12.3.1 TNoBepoyHble pacyeTbl CYLUECTBYIOLUMX KOHCTPYKUMIA crieqyeT MpOou3BOAUTb MPU U3MEHEHUM OEUCTBYIOLUMX Ha HUMX
Harpy3oK, YCIOBMWI 3KcrnyaTauMum U 06beMHO-MMaHUPOBOYHBLIX PELUEHU, a Takke Npu oBHapyxeHun cepbesHbiX AedekToB U
NMOBPEXAEHUIA B KOHCTPYKLUSIX.

Ha ocHoBe MOBEpOYHbLIX pacyeToOB yCTAHABMWBAKOT MPUIOAHOCTb KOHCTPYKLMIA K SKCMryataumuu, HeobXxoaMMOCTb UX YCUIEHWS,
HeoBX0oAMMOCTb CHUXKEHUS IKCMITyaTaLMOHHOWN Harpy3Kku UK NOMHYH HEMPUIOAHOCTb KOHCTPYKLMIA.
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(M3meHeHHas pepakuus, Nam. N 1).
12.3.2 lNoBepoyHbie pacyeTbl HEOOXOOUMO MNPOM3BOAMTbL HA OCHOBE MPOEKTHbIX MAaTepuarnoB, OaHHbLIX MO M3rOTOBMEHUIO U
BO3BEAEHUIO KOHCTPYKLMIA, @ TakkKe pe3ynbTaToB HaTypHbIX 06cnenoBaHui.

PacyeTHble cxembl NpW NPOBEAEHWM MOBEPOYHbLIX PacyeToB credyeT MPUHUMAaTb C YY4ETOM YCTaHOBIEHHbIX (haKTUYeCcKnx
reOMETPUYECKNX Pa3MeEpPOB, (DAKTUUECKOTO COEAMHEHUs! Y B3aVMOLAEWCTBUS KOHCTPYKLMA U SNIEMEHTOB KOHCTPYKUMIA, BbISIBMEHHbIX
OTKIMOHEHUIA NPV MOHTaXe.

12.3.3 ToBepouHble pacuyeTbl criegyeT NPOM3BOAWUTL MO Hecywer CrnocoGHOCTM, AdedopmauusM U TPeLMHOCTOMKOCTY.
[JonyckaeTcs He Npou3BOAWTL NOBEPOYHBIE pacyeTbl MO 3KCNIyaTaLMoHHOW NPUIOAHOCTM, ECMU NEPEMELLEHNS U LUMPWUHA PaCKPbITUS
TPELWH B CYLLECTBYHOLMX KOHCTPYKLUMUSIX MPY MaKkCcMMarbHbIX (hakTUYEeCKUX Harpyskax He MpeBOCXOAST AOMYCTUMbIX 3HAYEHWN, a
YCUINUSI B CEYEHUSAX AMEMEHTOB OT BO3MOXHbIX HArpy3ok He NPeBbILLAT 3HaYEeHWIA YCUNUIA OT hakTUYeCKU AENCTBYHOLLMX Harpy3oK.

12.3.4 PacyeTHble 3HaYeHnsa xapakTepucTuk 6eToHa npuHumatoT no Tabnuue 6.8 B 3aBMCMMOCTHM OT Knacca 6eToHa, yka3aHHOro B
npoekTe, WNM YCMNOBHOrO Knacca 6eToHa, onpegenseMoro € MOMOLLBbI NepeBOAHbIX Ko3dduumeHToB, obecnevmBaroLLmx
3KBUBANEHTHYI0 NMPOYHOCTbL MO (hakTUYEeCKOW cpeaHer NpoYHOCTN BETOHA, MONYYEHHON NO pe3ynbraTtam UcnbiTaHun 6eToHa MeTogamm
HepaspyLlatoLLEero KOHTPOIS UK NO UCTbITaHNSIM OTOBPaHHBLIX U3 KOHCTPYKLMK 06pasLoB.

12.3.5 PacuyeTHble 3Ha4YeHWsi xapakTepucTWK apmaTypbl nNpuHuUmaroT no Tabnuuam 6.14 n 6.15 B 3aBMCMMOCTM OT Knacca
apMaTypbl, YKa3aHHOro B MPOEKTE, UINN YCIOBHOIO Kracca apMaTypbl, ONpeaernsiemMoro ¢ nomoLLbio NepeBOaHbIX KOIPMULIMEHTOB,
obecneunBaloLWmnX SKBUBANEHTHYD MNPOYHOCTb MO (PaKTUYECKUM 3HAYEHUSM CpedHen MPOYHOCTU apMaTtypbl, NOMYYEHHOW no

pesynsratam ucnbiTaHuin 06pasyoB apmMaTypbl, 0TOOpaHHbIX M3 ob6cneayembiX KOHCTPYKLNIA.

Mpwn OTCYTCTBUM NPOEKTHBIX AAHHBLIX M HEBO3MOXHOCTU O0T6Opa 06pa3LoB A0MNyCKaeTcs Knacc apMaTtypbl ycTaHaBnuBaTh No BUAy
npochuns apMatypbl, a pacyeTHble COMPOTUBIEHUS NpuHUMaTb Ha 20% HWXKe COOTBETCTBYIOLMX 3HAYEHWI, OTBEYAIOLLMX AaHHOMY
Kraccy.

12.3.6 Npn npoBeaeHUn NOBEPOYHbIX PACYETOB AOMKHbI ObiTh YYTEHbl AedEKTbl U NOBPEXAEHUS] KOHCTPYKLMWN, BbISBIIEHHbIE B
npouecce HaTypHbIX 0OCNEefoBaHWUA: CHMKEHME MPOYHOCTU, MECTHblEe MOBPEXOEHMS UNM paspylleHusi 6eToHa; obpbiB apmartypsl,
KOppO3Ms apMaTypbl, HapyLleHWe aHKepOBKW M CUenneHus apMmaTtypbl ¢ 6eTOHOM; onacHoe obpa3oBaHWe W packpbiTUEe TPEeLUMH;
KOHCTPYKTUBHbIE OTKITOHEHWS OT NPOEKTA B OTAENbHbIX 31IeMEHTaX KOHCTPYKLUMUM U UX COEQUHEHUSIX.

12.3.7 KOHCTpyKUMKM, He yooBreTBOpstoLLmMe TpeboBaHMAM NOBEPOYHbLIX PACHETOB MO HECYLLEN CMOCOBHOCTU 1 3KCMTyaTaunoOHHOM
NPUrogHOCTU, Noanexar YCUNEHUIO NN AN HAX A0IMKHA ObITb CHWXKEHAa aKCnyaTauMoHHas Harpyska.

[lnsi KOHCTPYKUMIA, He YOOBMNETBOPSIOLLMX TPEGOBaHMSIM NMOBEPOYHBLIX PACYETOB MO 3KCMIyaTaLUOHHOW NPUroAHOCTU, AOMYCKAETCs
He npegycMaTpvBaTh YCUNEHWUS NMMBO CHUXKEHUSI Harpy3ku, ecnu akTuyeckme nNpornbbl NPeBbILIAT AOMNYCTUMbIE 3HAYEHUS, HO He
NpensiTCTBYIOT HOPMaribHOW SKCMNyaTaLum, a Takke ecnu pakTMieckoe packpbiTe TPELLUH NPEBLILIAET AOMYCTUMbIE 3HAYEHNUS, HO HE
CO03[a€eT OMNacHOCTM pa3pyLUeHUst.

12.4 YCUNEHWE XENE30BETOHHbIX KOHCTPYKLIMIA

12.4.1 YcuneHue xene3oBeTOHHbIX KOHCTPYKLMI OCYLLECTBNSIOT C MOMOLLbIO CTarbHbIX 3MeMeHTOB, 6eToHa U ene3obeToHa,
apMmartypbl U NONMMEPHbIX MaTepnarnos.

12.4.2 Mpun ycuneHun xene3obeToHHbIX KOHCTPYKLMIA cneayeT yYuTblBaTb HECYLLYIO CMOCOBHOCTL Kak 3MeMeHTOB YCUINEHNS, TaK U
YCUNNBAEMOWN KOHCTPYKUMU. [Nsi 3TOro JOMKHO ObiTb 0GecneyeHo BKIHOYEHUE B paboOTy 3NEMEHTOB YCWUMEHMS U COBMECTHAs UX
paboTa ¢ ycunuBaeMon KOHCTPyKUuen. [ns cunbHO NOBpeXAEeHHbIX KOHCTPyKumi (Mpu paspywerHun 50% n 6onee ceyeHus BetoHa
unn 50% v 6onee nnowaan ceveHns paboden apmaTypbl) aNeMeHTbl YCUNEeHNs crnegyeT paccyuTbiBaTb HA MOMHY OEWCTBYHOLLYIO
Harpysky, Npy 9TOM HecyLlas CMOCOBHOCTb YCUMMBaAEMOW KOHCTPYKLMKU B pacyeTe He yYMTbIBaeTCS.

Mpv 3agenke TpelMH C LUMPUHOWA packpbiTus Gonee gonycTumon v apyrux AedekToB GeToHa crefyeT oGecrneunBaTtb
PaBHOMPOYHOCTb Y4ACTKOB KOHCTPYKLIMIA, MOABEPTHYBLUIMXCS BOCCTAHOBIIEHWIO, C OCHOBHLIM GETOHOM.

12.4.3 PacyeTHble 3HaYeHNst xapakTepucTuk matepuanos yCcuneHna npuHMMaroT no ﬂ,eVICTByPOLIJ,VIM HOPMaTmMBHbLIM OOKYMEHTaM.

PacyeTHble 3HaYeHUs XapakTepUCTUK MaTepuarioB YCUIIMBAEMOW KOHCTPYKUMWU MPUHMMAOT UCXOASl M3 MPOEKTHLIX AAHHbIX C
y4YeToM pesynsTaToB 06CNenoBaHMs COMNacHo Npasuiam, NPUHSATLIM NPU NOBEPOYHbLIX pacyeTax.

12.4.4 Pacyer ycunuBaemomn Xene3obeTOHHOW KOHCTPYKUMW cregyeT npou3BoauTb No  obwum npaBunam  pacyeTa
Kene3006eTOHHbIX KOHCTPYKLUUIA C y4ETOM HanpsXXeHHO-Ae(OPMUPOBAHHOIO COCTOSIHUS KOHCTPYKLIMK, MOSTy4YEHHOTO €10 40 YCUTEHWS.
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13 PACYET XENE30OBETOHHbIX KOHCTPYKLMA HA BbIHOCNTMBOCTb

13.1 PacueT >ene3oBeTOHHbIX KOHCTPYKUMA Ha BbIHOCIMBOCTb BbIMOMHSOT HA AENCTBME MHOFOKPaTHO MOBTOPSIOLLENCS
(noaBWXHOM MW NYNbCUPYIOLLEN) Harpy3Kku, Bbi3biBaOLLEN 3HAYUTENbHBIN Nepenag HanpsbkeHun B 6eTOHe unmn pacTaHyTon apmarype,

€CIM YNCIO LIUKIIOB NMOBTOPEHUIA Harpy3ku B TEYEHWE PacyeTHOro Cpoka IKCryaTaumm KOHCTPYKLUMKU cocTaenset 6onee 105 .

lMpoBepKy CONPOTUMBMEHMSA NPU pacyeTe Ha BbIHOCNMBOCTL BLINOMHAIOT OTAENbLHO AN 6eToHa 1 pacTsaHyTol apmatypbl. CxaTtyto
apmarypy Ha BbIHOCIMBOCTb HE PacCYMTLIBAIOT.

PacyeT Ha BbIHOCNMBOCTL BLINOMHAKT MO YMPYron CTagun C TPeLMHaMU NO NPUBEAEHHbIM CEYEHUAM C YYETOM Heynpyrmx
nedopmauun 6etoHa B cxaton 30He. Heynpyrne gedopmaumm B 6€TOHE CXKATOM 30HbI YYUTBIBAKOT CHMXKEHMEM MOAYNSA YNpyroctu
6eToHa, MpuHMMasa Ko3PUUMEHTbI NpuBedeHUss apmaTypbl Kk 6eToHy no Tabnuue 13.1. lMnowagb 6eToHa pacTsHYTOW 30HbI
YUMTBIBAIOT B Criyyae, Korga Ansa pactaHyToro 6etoHa cobniopaeTcs ycrnosne

Cpt.max = Rps = Voo ; (13.1)
roe th,max - MakCumarnbHOEe HOpMalibHOE HanpsXxXeHne B 6eTOHe paCTﬂHyTOI7I 30HbI;
'Yb6 - KOSCb(bMU,VleHT yCﬂOBVllZ pa60Tbl 6eTOHa, quTblBal'OUJ,MVl CHMXeHne ero npoYyHoCTU npn MHOITOKpaTHOM MNpUNoXeHun

Harpysku, onpegensieMblin B cCOOTBETCTBUM C 13.4.
Tabnuua 13.1

BeToH KoadhdbmumeHTsl nprBeaeHns apmatypbl K 6eTOHY OL npu knaccax 6eToHa
B20 B25 B30 B35 B40 v Bbiwe
Tsaxenbin 22,5 20 15 12,5 10
Jlerkuin Ha KBapLUEBOM Necke 42 36 30,5 28,5 26,5

13.2 PacyeT Ha BbIHOCINMBOCTb BbIMOSHSIOT MO HOPManbHbIM M HAKMOHHLIM CEYEHUSIM M3 YCIMOBWSl, YTO MaKkcMmanbHoe
HOpMarbHOe HanpshkeHue B cxkaToM GeToHe M MakcuMaribHOe HamnpshkeHue B pacTsHYTOW apmaTtype, BblYMCMEHHble OT AeWCTBUS
BHELUHMX cWn 1 (ONns NpeaBapUTENbHO HAMPSHKEHHbIX KOHCTPYKLMIA) YCUNUS NpedBapUTENbHOTO 0GXaTusi, He AOIMKHbI MPEBbILATb
COOTBETCTBEHHO Npefena BbIHOCITMBOCTY 6eTOHA Ha cxkaTue v Npeaena BbIHOCNBOCTM apMaTypbl Ha pacTskeHue.

13.3 PacueT Ha BbIHOCIMBOCTb CEYEHUIA, HOPMarbHbIX K MPOAOSIbHON OCU 3MEMEHTOB, BbIMOMHSAOT U3 YCIOBUIA:
a) Ans cxartoro 6eToHa

G b, max SRy Vies (13.2)
6) Ana pacTaAHyTOW apmarypsbl

c75',max = Rs Vsl (13.3)

rae Oj max - MaKCMMaribHoe HoOpMaribHOe HarpsKeH1e B CKaToM 6eToHe;
O max - MaKCUMaribHOe HarnpskeH1e B pacTsiHyTOl apmarype;

Y - KO(PMLMEHT yCrnoBun paboTel apMaTypbl, YYUTHIBAIOLWMA CHUXEHVE €€ MPOYHOCTU MPU MHOTOKPATHOM MPUIOXKEHUN

Harpysku, onpegensiemMblin B cooTBeTcTBum ¢ 13.5.
B 30He, npoBepsieMo no cxaTtomy OETOHY, NpW AENCTBMM MHOTOKPAaTHO MOBTOPSIIOLIENCS Harpy3ku crnegyeT wusberatb
BO3HUKHOBEHMS PaCTArMBaOLLMX HANpPsHKEHWN.

13.4 KoatbuumeHThl ycriosuii paboTbl 6ETOHA Y5 NPUHMMAIOT NO Tabnuue 13.2 B 3aBUCUMOCTM OT KO3ULIMEHTa acCUMMETPUA
uukna py,
_ Op,min

Pp=""

cyb,max

(13.4)

raoe Gb,mjn , Gb’max - COOTBETCTBEHHO HaMMeEHbLLEE N HanbornbLuee Hanps>xXeHua B OeToHe B npegenax uukna nsaMmeHeHnsd Harpysku,

onpegensiemble cornacHo 13.1.
Tabnvua 13.2

Beton CoctosHune GeToHa no Ba30BbIi KOAPDULMEHT YCrIOBUI paboTbl GETOHA Y 16 MPY KOIPDULIMEHTE
BNaXHOCTM
acMMMETpUM LnKNa Py, , PaBHOM
0-0,1 0,2 0,3 04 0,5 0,6 0,7
Tsxenbin EcTtectBeHHON 0,75 0,80 0,85 0,90 0,95 1,00 1,00
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BMaXHOCTK

BopgoHachblLeHHbIR 0,50 0,60 0,70 0,80 0,90 0,95 1,00
Terkuii EcTtectBeHHoOM 0,60 0,70 0,80 0,85 0,90 0,95 1,00

BMaXHOCTK

BopgoHacbliLeHHbI 0,45 0,55 0,65 0,75 0,85 0,95 1,00

13.5 KoadpdhuumeHTbl ycrnosuin paboTbl apMaTypbl Y, OMpeaensioT Kak npoussBedeHne YacTHbIX KO3MMULMEHTOB YCroBUM
paboThl

Ys =Vs1 ¥s2 Vs3» (13.5)
rae Y - KoapMUUMEHT, yunThIBaIOLWMIA KNAcc apMaTypbl, NPodunb 1 TEXHOMOMMIO N3rOTOBMEHWS, onpeaenseMblin no tadnuue 13.3;

Ys2 - KOIMMULIMEHT, YUNTLIBAIOLLNIA BUSHNE CBAPHbLIX COEAVHEHUI apMaTypbl B 30He pacCMaTpuBaemMoro pacyeTHOro Ce4eHus,
onpegensiemblin no Tabnuue 13.4;

Y3 - KOIMMULNEHT, yUMTLIBAIOWNUA BNUSHAE MEXaHWYECKMX COedMHEHWA apmaTypbl B 30HE paccMaTpuMBaeMoro pacyeTHOro
CeYeHust, NPMHUMaEMbIV paBHbIM

ys3=1—@(1—p5)20,35. (13.6)
Rsn
Tabnnua 13.3
Knacc apmatypel KoachdprumeHTbl yeroBuin paGoThbl NPSIMONMHENHO apMaTyphbl Y ¢ Mpy KO3PULIMEHTE aCUMMETPUM LKA
P, PaBHOM
-1,0 -0,5 -0,2 0 0,2 0,4 0,6 0,7 0,8 0,9 1,00
A240 0,5 0,63 0,74 0,84 0,97 1,00 1,00 1,00 1,00 1,00 1,00
A400 0,28 0,34 0,41 0,46 0,53 0,62 0,86 1,00 1,00 1,00 1,00
A500 0,22 0,28 0,33 0,37 0,43 0,50 0,75 0,90 1,00 1,00 1,00
A600 0,19 0,23 0,27 0,31 0,36 0,42 0,63 0,80 1,00 1,00 1,00
A800 0,31 0,47 0,63 0,80 1,00 1,00
A1000 0,25 0,38 0,52 0,73 0,95 1,00
B500 0,44 0,53 0,67 0,89 1,00 1,00 1,00 1,00
Bp500 0,40 0,48 0,60 0,81 0,97 1,00 1,00 1,00
Bp1200, Bp1300 0,35 0,48 0,69 0,91 1,00
Bp1400, Bp1500 0,32 0,44 0,63 0,85 1,00
K1400... K1550 0,30 0,41 0,59 0,80 1,00
K1650...K1750 0,27 0,36 0,52 0,74 1,00
K1850, K1900 0,24 0,32 0,47 0,69 1,00
MpumevaHua
cys,min
1p,= S ,T0€ O min» O max - COOTBETCTBEHHO HaMMeHbLUEe N HanBorbLuee HaNPsHKeHNs B apMaType B Npeaenax umkna
s, max

M3MEeHeHUs Harpysku, onpeaensiemble cornacHo 13.3.

2 Mpwu pacyeTe n3rnbaemMbix ArIEMEHTOB M3 TsHKeroro 6eTOHa C HeHanpsiraemow apmaTypoli Anst NPOAONbHON apMaTypbl YYUTbIBAOT
OCTaTOuYHbIE HaMPsXKEHUs1 B apMaType BCeACTBME HaKOMMEHNs Heynpyrux aedopmauumin B cxxatom 6eToHe, NpUHUMas:

M .
npu OSMmm <£0,2 p, =0,30;

max

M, M
npu 0,2£M—ms0,75 p, =0,15+0,8—2n.

max max

min

M.
npu — > (,75 pS=M ,
M M

max max

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2) Crtpanuua 124
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

rae M i
npeaenax LMKNa M3MeHeHUs Harpysku.

Mmax - COOTBETCTBEHHO HAMMEHbLLNIA 1 HAaNBOoNbLUMIA N3rnbatoLme MOMEHTbI B pac4yeTHOM cevYeHun afneMeHTa B

Tabnvua 13.4

Knacc Tpynna capHbIX | KoaghduumeHT YCrioBui paGoTsl apMaTypbi Y2 MPY MHOTOKPATHOM MOBTOPEHWM Harpy3ku
apmaTypbl CoeauHEHNN
1 k03ppULMEHTE aCUMMETPUM LKA P, PABHOM

0 0,2 0,4 0,7 0,8 0,9 1,0
A240 1 0,65 0,70 0,75 0,90 1,00 1,00 1,00
2 0,25 0,30 0,35 0,50 0,65 0,85 1,00
3 0,20 0,20 0,25 0,30 0,45 0,65 1,00
A400 1 0,60 0,65 0,65 0,70 0,75 0,85 1,00
2 0,20 0,25 0,30 0,45 0,60 0,80 1,00
3 0,15 0,20 0,20 0,30 0,40 0,60 1,00
A600 1 0,75 0,75 0,80 0,90 1,00
2 0,35 0,40 0,50 0,70 1,00

MpnmeyaHusn

1 Tpynnbl CBapHbIX COEANHEHWI, MPUBEAEHHbIE B Tabnuue, BKNOYaOT cneayroLme Tunbl cBapHbix coegmHeHuin no FOCT 14098,
JonycKaeMble A5 KOHCTPYKLUWIA, pacCYUTbIBAEMbIX HA BEIHOCITUBOCTb:

1-a rpynna - kpectoobpasHoe Tuna K1-KT; cteikoBble Tunos C1-Ko, C5-Md, C7-Ps, C8-Md, C10-PB - Bce coeanHeHus npu
OTHOLLEHUM AMaMeTpoB CTepXHeNn, paBHom 1,0;

2-9 rpynna - ctbikoBble Tunoe C14-Mn, C15-Pc, C17-Mn, C19-Pm, C21-PH;

3-a rpynna - Haxnecto4Hble Tunos H1-Pw, H2-Kp; TaBposble Tnnos T1-Md, T2-Pd n T12-Ps.

2 B HacToAwen Tabnuue AaHbl 3Ha4YeHUs1 Y o> ANa apmatypbl AguaMeTpom 1o 20 mm.

3 3HaueHus koadpuumneHTa Y 5 OOMKHbI BbiTh CHYXKEHbI Ha 5% npu AnameTpe ctepxHen 22-32 MM 1 Ha 10% npu anameTpe
cBbilwe 32 MM.

13.6 Pac4yeT Ha BbIHOCNMBOCTb ANSA CEYEHWUW, HAKIMOHHbIX K MPOAOSIbHOM OCK 3NeMeHTa, BbIMONHAKT no dopmyne (13.3) us
YCNOBUsI, YTO PaBHOAENCTBYHOLLASA MMaBHbIX PaCTANMBALLMX HAMPSXXEHUNA, OEACTBYIOLLNX HA YPOBHE LIEHTPA TSHKECTU NPUBELEHHOMO
CeYeHVs1 NO AMMHE 3MeMEHTa, LOIMKHA ObITb MOMHOCTBLI BOCMPUHATA MOMNEPEYHON apMaTypoW Mpy HanpsKeHUsX B HEW, paBHbIX
pacyeTHOMy COMpOTUBIIEHNIO R, YMHOXEHHOMY Ha KO3(PULIMEHT ycnoBuin paboTbl Y, KOTOPbIA ONPEeAensioT B COOTBETCTBUM C

13.5

CFs,max gst"Ys . (13.7)
ﬂ,nﬂ arnemMeHToB 6e3 nOHepeLIHOVI apmMaTtypbl OOTXHO BbINONMHATLCA yClnoBue
S mt, max < ‘Rbt Vb6 » (13.8)

rae O, max - [MABHOE pacTsrMBatollee HanpshkeHue B 6eToHe;
Ype - KO3PPULMEHTI ycrnosuii paboTbl 6eToHa NpuHUMaloT no Tabnuue 13.2 B 3aBUCUMOCTU OT KO3@ULIMEHTA acuMMETPUN

uvkna py

p, = —mbmn (13.9)
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rae Gmt,mjn n Gmr,max - COOTBETCTBEHHO HaUMEHbLUNE 1 HanbonbLuMe rMaBHble pacTtdarmearoine HanpaxeHuna B OeToHe B npegenax

UMKa n3aMeHeHus Harpysku, onpegensiemole cornacHo 13.1 no NonHoMy NpMBegEHHOMY CEYEHMIO.
13.7 Pacuet no o6pa3oBaHuio TpeLLMH Npu AENCTBMU MHOTOKPATHO NMOBTOPSAOLLENCS Harpy3kvu NPOn3BoasT U3 yCrioBust

Cptmax = Rbt,ser “Yb6 (13.10)
roe th,max - MakcummarnibHOe HOpMalibHO€ pacTdrnBarllee HanpsaxeHue B 6eTOHe, onpegendemMmoe cornacHo 13.1 no NONMHOMY

npvBeaeHHOMY CEHEHUIO.
B MecTax pacrnonoxeHusi MexaHUYeCKUX COeAMHEHUIA HanpsiraeMol apMaTypbl 06pa3oBaHue TPELLMH He JoMnycKaeTcs.

Paspen 13 (M3meHeHHas pepakuus, N3m. N 2).

MpunoxeHue A

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

Ycunusi om eHewHUx Hagpy30K U eo30elicmeuli 8 rorrepe4yHoMm ceyvyeHuuU arieMeHma

A - n3rnbaroLLnin MOMEHT;

AL - n3rnbarmi MOMEHT C y4eTOM MOMEHTa Yycunua npenBaputTenibHOro obxartums
OTHOCUTENbBbHO LEHTpPa TAXECTU NpuBeaeHHOIo ce4eHnsa,

M - npofonbHas cuna;
- nonepeyHas cuna;

- KPYTALLUA MOMEHT.

Xapakmepucmuku Mamepuarnos

REJ " - HOpMaTMBHOE conpoTueneHne GeToHa OCEeBOMY CXaTuio;

Ry, Ry i - pacyeTHble conpoTuBneHus 6eToHa oceBOMY CxaTuo Ans npederibHbIX COCTOSHWNA
’
COOTBETCTBEHHO MEPBO 1 BTOPOK rpynr;

Ry - HOPMaTVMBHOE COMpPOTUBMEHNE BeTOHa OCEBOMY PACTSXKEHWIO;
Boe ) Rg cor - pacyeTHble COMpPOTUBMEHNS 6eToHa OCeBOMY pPaCTSXKEeHWI0 Ans  npedenbHbIX
’ COCTOSIHUA COOTBETCTBEHHO MEPBOM U BTOPOW rpyn;
Byt - pac4eTHoe conpoTMBreHne 6eToHa CMATUIO;
R&p - nepegaToyHas MPOYHOCTL GETOHa;
Ryomd - pacyeTHOe CONPOTMBEHNE CLEMMEHNs apMaTypbl C 6eTOHOM;
R, R, .. - pacyeTHble COMPOTMBIEHUS apMaTypbl PacTSXKEHWIO ONA NpedenbHbiX COCTOSHUN
i COOTBETCTBEHHO NEpBON 1 BTOPOW rpynm;
R, - pacyeTHOe CONPOTMBEHNE NONEPEYHON apMaTypbl PACTSXKEHUIO;
R.. - pacyeTHOe COMPOTMBIEHNE apMaTypbl CXaTuilo ANns npederbHbIX COCTOSHUA NepBou
rpynnbl;
E, - HavanbHbI MOAYIb YNPYrocTu 6eTOHA NPU CXaTuUM U PacTSXKEHUN;
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E.E;- rad - npuBeAeHHbIN MOAYNb AedopMaunn cxxaToro 6eToHa;
E, - MOZynb YNpyroctu apMaTtypbl;
B i - npuBedeHHbIN MogyNb AedopMaunm apmaTtypbl, pacnonoXeHHOW B pacTsSHYTOM 30He
? aremeHTa C TpelmHamu;
£p0» Ebel - npefenbHble OTHOCUTENbHbIE AedopmaLnn 6eToHa COOTBETCTBEHHO NpK
paBHOMEPHOM OCEBOM CXaTUWM U OCEBOM PaCTSXEHWM;
g0 - OTHOCUTESbHbIE AedhopMauny apmMaTypbl Npy HaNPsHKeHUN, PaBHOM &, ;
£ s - OTHOCUTeNbHbIe AedopmaLmn ycaakn 6eToHa;
P o - KO3(hPMLMEHT nonay4vectn 6eToHa;
o - OTHOLLIEHME COOTBETCTBYIOLUMX MOAYIIEN YNIpyrocTi apmarypbl . v 6etoHa &y .
Xapakmepucmuku ronoxeHust npodosibHOU apMamypbl 8 ONepeyHoOM CeHeHUU riemMeHma
& - 0603HayeHne NpoaoNbHOW apmaTypsl:
a) Npu HaNMynKU CXXaTon U PacTAHYTON OT AEUCTBUSA BHELLHEN Harpy3ku 30H CeYeHus -
pacronoXXeHHOW B pacTAHYTOWN 30HE;
©) NpM nNOMHOCTBLID CXaTOM OT [OENCTBUS BHELUHEW Harpy3kM CevYeHun -
pacrnonioXXeHHON y MeHee CXXaTolN rpaHn ceveHuns;
B) MPW NOMHOCTBIO PACTAHYTOM OT AENCTBUS BHELUHEN HAarpy3kn ceHeHum:
- ONsl BHELEHTPEHHO PacTAHYThIX 3MEMEHTOB - PACMONIOXEHHON y Bonee pacTaHyTon
rpaHun ceveHus;
- ONS LeHTpanbHO-pacTAHYTbIX 3NEMEHTOB - BCEW B MONEPEYHOM CEYEHUUN INIEMEHTA;
Gt - 0603HavYeHne NpoJoNbHON apMaTypbl:
a) Npu HanNM4yMM CXXaTow N pacTAHYTOW OT AENCTBUS BHELLHEW Harpysku 30H CeveHus -
pacronoXeHHOW B CXaTOMN 30HE;
©) NpM nNOMHOCTBLID CXaTOM OT [OEeNCTBUS BHELUHEW Harpy3km CevYeHun -
pacnonoxeHHon y 6onee cxxaTon rpaHy ceveHus:;
B) MpW MOMHOCTbIO pPacTAHYTOM OT [OEWCTBUS BHELIHEW HarpyskM CeveHun
BHELIEHTPEHHO PaCTAHYTbIX 3NIEMEHTOB - PACMONOXXEHHOW Y MEHEE PaCTSAHYTON rpaHu
ceyeHus.
leomempuydeckue xapakmepucmuku
& - LUIMPUHA MPSIMOYTOMbHOIO CeveHust; WpuHa pebpa TaBpoOBOro 1 ABYTaBPOBOIO
cevyeHun;
f’f b}. - LUMPVHA MOSKN TaBPOBOrO U ABYTaBPOBOIO CEYEHUN COOTBETCTBEHHO B PACTSAHYTON U
CXaTon 30Hax;
k - BbICOTa MPSAMOYIOfbHOIO, TABPOBOIO M ABYTABPOBOrO CEYEHWUN;
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BbICOTa MOJIKM TaBPOBOIO M [ABYTaBPOBOrO CEYEHUA COOTBETCTBEHHO B PACTSHYTOW U
cXXaTol 30Hax;

paccTosiHWe OT PaBHOAENCTBYIOLLEN YCUIUIA B apMaType COOTBETCTBEHHO 5 U 5" fo
OnwxanLen rpaHn ceveHus;

paboyas BbiCOTa CeYEHUs, paBHAsi COOTBETCTBEHHO k1 — 3z U fi— ')

BbICOTa CXaTol 30HblI 6eToHa;

x
OTHOCUTENbHAs BbICOTa CXaToW 30HbI 6eToHa, paBHas ET;

]
paccToaHue mexagy XxoMmytamMu, nsMmepeHHoe no aArnnHe anemMeHTa,

SKCLEHTPUCWUTET  NpOoAonbHOM  cunbl  Af  OTHOCUMTENbHO  LEHTpa  TSXKECTU
NpUBEAEHHOrO ceveHuns, onpeaensemsiin ¢ ysetom 7.1.7 n 8.1.7,

pacCTOsiHUS OT TOYKM MPUNOXKEHUsI NMpogornbHoi cunbl A 0o paBHogencTByoLLen
YCWUNWIA B apMaType COOTBETCTBEHHO & M 5

OKCUEHTPUCUTET yCUnma npeaBapuUTeribHOro obxaTnst OTHOCUTENBHO LeHTpa TAXeCTU
npmBegeHHoOro cevyeHuna,

paccTosiHMe OT HeWTparibHOM OCW 4O TOYKM MPUIOXEHUS YCUIUSA nNpegBapuTenbHOro
obxaTtnsi ¢ y4eToM M3rnbaroLero MOMeHTa OT BHELLHEN Harpy3ku;

paccTosiHMe OT TOYKM MPUIIOKEHWUS YCUNUSI NpeaBapUTEnbHOro obXaTus NP c
y4yeToM u3rnbarolwero MOMEHTa OT BHELUHeW Harpy3kM [0 LUeHTpa TsXKecTu
pacTsHYTOW UMW HaVMEHee CXXaTol apMaTypbl;

MpOrneT 3rIeMEHTA;

ANUHA 30HbI aHKEPOBKY;

OJIMHa 30HbI Nepefayn npeaBapuTesibHOrO HaNPsKEHUs! B apMaType Ha 6eToH;

pacyeTHas AnvHa areMeHTa, NoABepratoLLerocs AeNCTBUI0 CKMUMaloLLEeN NPoaonbHON
CUnbl;

pagnyc nHepuun nonepevyHoro ce4vyeHua arnemMeHTa OTHOCUTESIbHO LeHTpa TAXeCTU
CeYeHUd;

HOMWHanNbHLIA OUamMeTp CTEPXHEN COOTBETCTBEHHO MNPOAOMbLHOM W MONEPEYHON
apmarypbl;

nroLiaan ceYeHnst apmaTypbl COOTBETCTBEHHO 5 U 5 ;

nnowiagb CEeYEHUS1 XOMYTOB, PACMONOXEHHbIX B OOHOW HOPMAanbHOM K NPOLONbHON
OCU 3MemeHTa NoCKOCTU, NepeceKkaloLen HakMmoHHOe CeYeHue;

KO3MPMULIMEHT apMMpPOBaHUA, OnpedensieMblii Kak OTHOLLUEHWe Mnolann ceveHus
apmatypbl 5 K NnoLiaau nonepeyHoro ceveHus anemeHTa & - f 6es yueta cBecoB
CKaTbIX M PacTAHYTbIX MOMOK;

nnowaae Bcero 6eToHa B nonepe4yHoOM cevYeHuu;
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nnowiaab cedeHnss GETOHA CXKaToW 30HbI;
nnowaib cevyeHust 6eToHa PacTsHYTON 30HbI;
nnoLanb NpYBegeHHOro CeYeHNs aNeMeHTa;
nnowiaab cMATUSA BGEToHa;

MOMEHT MHEpLMN CeYeHUs BCero GETOHA OTHOCUTENBbHO LEHTPA TSXKECTU CeyYeHUst
3MNEeMeHTa;

MOMEHT uHepuun npumBegeHHOro cevYeHuAa IrnemMeHTa OTHOCUTESIbHO €ero ueHTpa
TAXECTH,

MOMEHT CONpPOTUBIEHUA CEYeHNA anemMeHTa and Kpa|7|Hero PaCTAHYTOro BOJTOKHA.

Xapakmepucmuku npedsapumeribHO HarpsXkeHHO20 afieMeHma

ycunue npegBapuTenbHOrO 0GXaTus € y4eToM MoTepb MNpeaBapuTenbHOro
HanpshkeHWsi B apMaTtype, COOTBETCTBYIOLMX paccMaTpuBaeMoi cTagum paboTbl
3MNEMEHTa;

ycunve B HamnpsiraemMoln apmaType C y4eTOM COOTBETCTBEHHO MEPBbLIX M BCEX MOTEPb
npeaBapuTeribHOMO HanpsPKEHWs;

npenBapuUTENIbHOE HamnpsKeHWE B HanpsiraeMow apmaTtype C Y4eToM MNoTepb
npeaBapuTENbHOIO HaNpsHKEHUs1 B apmaType, COOTBETCTBYIOLUMX paccMaTpuBaemom
cTtaguu paboTbl ANEMEHTa;

noTepw NpeaBapuUTENbHOrO HanpsikeHWs B apmaTtype;

CXMMaroLLmMe HanpsbkeHnst B 6eToHe B CTaauu NpeaBapuTenbHOro obxaTtusi ¢ y4eTom
noTepb NpeABapUTENbHOTO HaNpsKeHWs! B apMmaType.

MpunoxeHue b

PACYET 3AKITAOQHbIX OETANEN

Bb.1 PacyeT HOpmanbHbIX aHKEPOB, NMPUBAPEHHbLIX BTABP K MIIOCKAM 3NIeMEHTaM CTanbHbIX 3aknagHbliX AeTanen, Ha gencteue
n3rnbaroLLX MOMEHTOB, HOpMarbHbIX U COBUrAOLLMX CUIT OT CTAaTUYECKON HAarpysku, pacrnofioXXeHHbIX B OQHOW MIIOCKOCTU CUMMETPUN
3aKnagHou geTtanu, NpousBoasiT U3 yCrnoBus

Ny

Q . .
an,j mJ e ’
Qan,j,[l Nﬂn,j,ﬂ

rae ny ; - Hambonbluee pacTtdarmearollee ycunme B OgHOM paay aHKepoB, paBHOE!

an, f

Af
Nan,j =—+—;

(B.1)

(6.2)
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Qan,j - caBurawowlee ycunume, npuxogduieecd Ha ogvH psag aHkepoB, paBHOE!

— 03N
Qan,_j" = < SoF (B.3)

nﬂ?‘!
Nén - HanBornbLUee cXkMmatoLLee ycunve B 0OgHOM psfy aHKkepoB, onpegensemoe no dopmyrne

. M
Nan = ?__ (B.4)

Han

Qﬂ?’!J,D - caBurarouaa cuna, BoCrnpuHnMmaemMas aHkepamu, onpenendaercad no (bopmyne

Qﬂn,j,ﬂ =Vs,sh "qan,j Ry Ry (B.5)

rae Y. ;i - KO3MULIMEHT, NPUHMMaeMbIn paBHbIM 1,65;

N

an, j,0 - NPefieNbHas PacTArBaloLLas cuna, BOCTpUHUMaemasi OfjHUM PsiioM aHKepoB, ONpeaensioT no dopmyne

Nan,_j,[l =R; - Aﬂn,_j . (B.6)
B cdopmynax (B.1)-(b.6):

M, N, () - MoMeHT, HopmanbHas 1 coBuralolas Curbl, OENCTBYIOWIME Ha 3aKnagHylo [eTanb COOTBETCTBEHHO, MOMEHT

onpenenseTca OTHOCUTENbHO OCW, PACMONOXEHHOW B MMOCKOCTU HApYXXHOM rpaHn MnacTHbl U MPOXOOALLENA Yepe3 LEHTP TAKECTM
BCEX aHKepOoB;

M - YUCNO PSOOB aHKEepPOB BAOMNb HaMpaBfeHUs cOBUralolLlen Cunbl; ecnu He obecneunBaeTcs paBHOMepHaaA nepenava

in
casuvratoLen cunbl Q Ha BCe pAdbl aHKepoB, TO NpU onpegeneHnn capurarolero ycunua Qﬂn Y4nTbIBAaETCA HEe bonee vyeTblpex

pSNoB;

Z - paccTosiH/e MexXay KpanHUMK psaamMy aHKepoB;
Ao 7 - CyMMapHasi nnoLya/k NoNepesHoro Ce4eHMsi aHKepos Haubornee HanpsHKeHHOro psaaa.

Mnowaab ceyeHWs aHKepoB OCTalbHbIX PSAOOB AOMKHA MPUHUMATbLCS paBHOM MNIolladM CcevyeHUs aHKepoB Haubonee
HanpskeHHoro psiaa.

B dopmynax (b.2) n (b.4) HopmanbHas cuna A cuuTaetcs NONOXWTENbHOW, eCnu HamnpaeneHa OT 3aknagHoW Jetanu (CMm.
pucyHok B.1), U oTpuuaternbHoON - ecriv HarnpaeneHa K Heit. B criyyasx, korga A, norydaer oTpuuatensHoe 3HadveHue, TO B

dopmyne (5.3) npunumatot N7, = N .

Mpu pacnonoXeHUn 3aknajHoi AeTanu Ha BepxHeii (Mpu GETOHMPOBaHNM) MOBEPXHOCTU M3fenus 3HadeHne A, npuHUMaloT

PaBHbIM HYTIHO.
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PucyHok B.1 - Cxema ycunuii, 0eNCTBYOLMX Ha 3aKnagHyo getanb
b.2 B 3aknagHon getanu ¢ aHkepamu, npuBapeHHbIMU BHAXNeCTKy nog yrnom ot 15° ao 30°, HaKNOHHbIE aHKepbl paccyYNTbIBalOT
Ha aencTeure casuraoLlen cunel (npy (&' = A, rne A7 - oTpeiBatowas cuna) no dopmyne

Q_Dj}";;n
R ’

5

J‘g:m,z'n':: =

(B.7)

roe Aﬂn,z’nc - CyMMapHasda nnowagb nonepevyHoro ce4eHnsa HaknoHHbIX aHKepPOB;

M., - no popmyre (B.4).
Mpn aTOM QOMKHBI YCTaHABNMBATLCA HOpPMarbHbIE aHKepbl, paccunTbiBaemble no gopmyne (b.1) npy 3HavyeHnsax Qan, paBHbIX
0,1 caswuratowero ycunums, onpegensiemoro no gpopmyne (b.3).

B.3 KoHCTpyKUMS cBapHbIX 3aknagHbIX AeTanein ¢ NpMBapeHHbIMU K HUM 3nemMeHTamu, nepearolyMm Harpysky Ha 3aknagHble
aetanu, gomkHa obecneunBaTb BKOYEHME B paboTy aHKEPHbIX CTEPXXHEW B COOTBETCTBMM C MPUHSITON pac4eTHOW cxemow. BHeluHne
3NeMeHTbl 3aKknagHbIX AeTanen U ux cBapHble coeduHeHus paccumTtbiBatoTca cornacHo CIN 16.13330. lMpu pacdete nnactuH u
(hacoHHOro NpokaTa Ha OTPbIBaOLLYIO CUIY MPUHMMAETCS, YTO OHU LLAPHUPHO COEAMHEHbI C HOPMATbHbLIMWU aHKEPHBIMU CTEPXHAMM.

Kpome TOoro, TOonWwMHa MNacTUHbl § pacquHon 3aknagHov pertanu, K KOTOpOVI npnBapunBarTCA BTaBpP aHKepbl, OOJHKHA
npoBepATbLCA U3 yCroBus

fEU,Eﬁdani, (5.8)
R

rae & ,, - AMAMeTp aHKEPHOTO CTEPXHS, TPEByeMbIit Mo pacyeTy;

ng - pacyeTHOE COMpPOTMBIIEHNE CTanu Ha cpes, npuHumMaemoe cornacHo CI1 16.13330.

[ns TvnoB cBapHbIX coeauHeHu, obecnedmBatoLMx GOMbLUYO 30HY BKMYEHWUS MracTvHbl B paboTy Npu BbipbiIBaHUKM U3 Hee
@HKEpPHOrO CTEPXHA WM COOTBETCTBYHOLEM OOOCHOBaHMM BO3MOXHa KoOppekTMpoBka ycnosus (B.8) ons yMeHbLUeHWs TOMWUHBbI
NNacTuHBbI.

TonwmHa NnacTMHbI JOIMKHA Takke YyOoOBIETBOPATb TEXHONTOTMYECKUM Tpe6OBaHI/IF|M no cBapke.

b.4 |-|pl/l Hann4nm pactAarmBaloLLnx yCVIJ'IVIVI BO BCEX HOPMaAJlbHbIX UITN HAKIMOHHbIX aHKepaXx, NpuBapeHHbIX K NJIOCKMM 3rneMeHTamMm
3aknagHo pgetanu, Heobxoaumo npenycmMmoTpeTb obecneyeHne NPOYHOCTH OeToHa Ha BblKanbiBaHWe Mo COOTBETCTBYHOLLUM
NOBEPXHOCTAM BblKalbiBaHUA.

PacueT Ha BblkanbiBaHWe [OMNYCKaeTcss He MNpOU3BOAWTb, €CMNM KOHUbl aHKEpPOB 3aBefeHbl 3a NPOAOIIbHYI apmatypy,
pPacnornoXeHHy Yy MPOTUBOMOMOXHOW OT 3aKNagHOW OeTanu rpaHu Kenes3oGeTOHHOM KOHCTPYKUMM, a YCUNEHUsI aHKepoB B Buae
NnacTyH WM NonepeyHbIX KOPOTbIer 3auennsiTcs 3a CTEepXXHU NPOAOSbHOM apmaTtypbl AMaMeTpoM: He MeHee 20 MM - npu
CYMMETPUYHOM 3aUensieHnn, He MeHee 25 MM - MpY HECUMMETPUYHOM. [pK 3TOM y4yacToK Xene3oOeTOHHOM KOHCTPYKLUM Mexay
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KpaVIHMMM pagamMn aHKepoB nNpoBepAeTca Ha aencreue COOTBeTCTByFOLLlel;I nonepeqH0|7| cunbl.

Mpn AencTBUMM cABUralOWMX YCUMWIA Ha 3aknagHylo AeTanb MO HampaBneHWI0 K Kpak Kerne3oOeTOHHOW KOHCTPYKUMM Takke
HeobxoaMmo npegycmaTtpuBaTh obecneyeHne NPOYHOCTY Ha OTKanbiBaHue 6eToHa.

MpunoxeHue B

PACYET KOHCTPYKTUBHbIX CUCTEM
B.1 PacyeT HecyLUmMX KOHCTPYKTUBHBIX CUCTEM OOMMKEH BKMOYaTb:

- onpefeneHve yCUnui B aNemMeHTax KOHCTPYKTMBHOW CUCTEMbl (KOMIOHHaX, NNuUTax nepekpbITUA U NOKpbITUS, dyHAAMEHTHbIX
nnuTax, CTeHax, agpax) 1 ycunum, 4ENCTBYIOLLUX HA OCHOBaHWsSt OyHOAMEHTOB;

- onpeneneHne nepeMeLLeHnii KOHCTPYKTUBHOW CUCTEMbI B LIENIOM M OTAENbHbLIX €€ SMEMEHTOB, a TaKXKe YCKOpeHui konebaHus
nepekpbITUA BEPXHUX ITaXen;

- pacyeT Ha YyCTONYMBOCTb KOHCTPYKTUBHOW CUCTEMbI (YCTOMYMBOCTE POPMbI U MONOXEHNS);
- OLIEHKY HecyLlen cnocobHOCTM u aechopMaLMnm OCHOBAHWS;
- OLIEHKY COMPOTUBISIEMOCTI KOHCTPYKTUBHOW CUCTEMbI NPOrPEeCcCUPYIOLLEMY Pa3pyLUEHUIO (B OTAENbHbIX CryYasx).

B.2 Pacyert HecyLlen KOHCTPYKTUBHOW CUCTEMbI, BKMNIOYAKOLLEN HAaA3eMHbIE W NOA3EMHbIE KOHCTPYKUUKM U DyHAAMEHT, cnegyet
NPOM3BOAMTb A8 CTaguun aKcnnyaTaumn. B crnyyae cylwecTBEHHOIO N3MEHEHNS] paCHETHON CUTyaLMKn B NPOLIECCE BO3BEAEHNS pacyeT
HecCyLLEen KOHCTPYKTMBHOWM CUCTEMBI criefyeT NpoM3BOANUTb ANsi BCEX MOCnefoBaTeNbHbIX CTaauii BO3BEAEHUS, NMPUHUMAs pacyeTHble
CXEeMbl, COOTBETCTBYHOLLNE pacCcMaTpMBaeMbIM CTagUsAM.

B.3 PacueTr HecyLlen KOHCTPYKTMBHOM CUCTEMbI B OOLIEM criyyae criegyer npou3BOauTb B MPOCTPaHCTBEHHOW MOCTAaHOBKE C
YY4ETOM COBMECTHOW paboTbl HAA3EeMHbIX U MOA3EMHbIX KOHCTPYKLUIA, dhyHAAMEHTa 1 OCHOBAaHMWS Mo4 HUM.

B.4 MNpwu pacyeTe HeCYLUNX KOHCTPYKTUBHbBIX CUCTEM, COCTOSILLMX U3 COOPHbLIX 3NIEMEHTOB, CrieAyeT YYuTbiBaTb NOAATIIMBOCTL UX
coeguHeHun.

B.5 PacyeT HecCywMx KOHCTPYKTMBHbIX CUCTEM criegyer npou3BOAUTbL C  MNPUMEHEHMEM JUHEWHbIX W HENWHENHbIX
nedopMaLMOHHBIX ((KECTKOCTHbBIX) XapaKTEPUCTUK XKene300EeTOHHbIX 31IEMEHTOB.

JIuHeliHble AedopMaLMOHHbIE XapakTEPUCTUKI Kerne306eTOHHbIX 3NeMEHTOB ONpeaensoT Kak Arsi CROLLIHOro ynpyroro Tena.

HenuHenHble [aedopMauyoHHble XapaKTEPUCTUKM KENe300ETOHHbIX 3MEMEHTOB MpW W3BECTHOM apMUPOBaHWWU  Criegyet
onpedensaTb C y4eTOM BO3MOXHOTO 0OOpas’oBaHWsl TPELUMH B MOMEPEYHbIX CEYEHUSX, @ TakkKe C YYETOM pPasBUTUS Heynpyrux
Aecbopmauumin B 6ETOHe 1 apmaType, COOTBETCTBYIOLLMX KPAaTKOBPEMEHHOMY U ANUTENBHOMY AEACTBUIO HArpy3Kku.

B.6 B pesynbraTte pacyeta HecyLen KOHCTPYKTUBHOM CUCTEMbI LOMKHbI ObiTb YCTAHOBMEHbI: B KONTOHHAX - 3HAYEHMS NPOAONbHbIX
N nonepeyHbIX cun, n3rmbaromx MOMEHTOB; B MIIOCKMX NAWUTaX MEepPeKpbITUM, MOKPbITUA U DYHOAMEHTOB - 3HAYEHUS u3rmbaroLmx
MOMEHTOB, KPYTSILLUMX MOMEHTOB, NMONEPEYHbIX U MPOAOTIbHBIX CUIM; B CTEHAX - 3HAYEHUS NPOAONbHBIX U CABUrAKLLMX CUI, U3rnbdaroLmx
MOMEHTOB, KPYTALLMX MOMEHTOB U NONEPEYHbIX CUIT.

OnpepenexHve ycunuii B 3remMeHTax KOHCTPYKTMBHOW CUCTEMbI CriefyeT Npou3BOAWTbL OT [AEWCTBUS PacCYETHbIX MOCTOSIHHbIX,
ANUTENBHBIX N KPAaTKOBPEMEHHbIX Harpy3oK.

B.7 B pesynbrate pacyeTa Hecyllend KOHCTPYKTMBHOW CUCTEMbl OOMMKHbl OblTb YCTAHOBMEHbl 3HAYEHWS BepPTUMKaNbHbIX
nepemMetleHnin (MpormboB) MepeKpbITUA U MOKPLITUA, FOPU3OHTAarbHbIE MNepeMeLLeHUs KOHCTPYKTMBHOM CUCTEMbI, a AN 34aHun
MOBLILLIEHHOW 3TaXHOCTM - TaKKe YCKOpPEHUs KornebaHWi NepeKkpbiTUA BEPXHUX ITaxen. 3HadyeHue NepemeLLeHnin U YCKOPEHWS
KonebaHui He AOMKHO NPeBbIWAaTh AONYCTUMbIX 3HAa4YEHWUIA, YCTAHOBIEHHbIX COOTBETCTBYHOLLMMMN HOPMATUBHBIMU JOKYMEHTaMMU.

rOpI/ISOHTaJ'IbeIe nepemMeLlleHna KOHCprKTI/IBHOI7I CUCTeMbl crieayet onpenendartb oT aencreus pacyeTHbIX (,D,J'Iﬂ npenenbHbIX
COCTOSIHUN BTOpOVI prl'll'lbl) NOCTOAHHbIX, ANUTENTbHbIX U KPAaTKOBPEMEHHbIX TOPU3OHTalIbHbIX U BEPTUKallbHbIX HArpy3ok.
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BepTVIKaJ'IbeIe nepemMeLllieHnsa (I'IpOFM6bI) I'IeperbITMI7I n I'IOKprTI/II7I cnenyet onpenendaTtb ot 0encTeus HOPMaTuMBHbIX NOCTOAHHbIX
N ONUTEnNbHbIX BePTUKalibHbIX HAarpys3ok.

YKeCTKOCTHbIE XapaKTepuUCTVKU 31eMEHTOB KOHCTPYKTMBHOW CUCTEMbl CriedyeT NpUHMMaTh C Y4eTOM apMUpOBaHWSA, Hanmyus
TPEeLLVH 1 Heynpyrux gedopmauni B 6eToHe 1 apmaTtype cornacHo 8.2.26, 8.2.27.

YckopeHust konebaHun nepekpbiTUn BEPXHUX ATaXEN 34aHUA cneayeT onpeaensatb npyu AeVCTBUN NynbCaLlMOHHON COCTaBnNSALLEN
BETPOBOWN Harpysku.

B.8 MMpu pacueTe Ha YCTOMYMBOCTb KOHCTPYKTMBHOW CUCTEMbl CrnegyeT npou3BOAMTb MPOBEPKY YCTOMYMBOCTU (POPMBI
KOHCTPYKTUBHOIN CUCTEMbI, @ TAKKe YCTONYMBOCTU MOMOXKEHUSI KOHCTPYKTUBHOW CUCTEMbI HA ONPOKMAbLIBAHWE U HA COBW.

B.9 PacueT Ha yCTOMYMBOCTb KOHCTPYKTUBHOW CUCTEMBI CriedyeT NPOU3BOAUTL Ha AeNCTBME pacHeTHbIX MOCTOSIHHBIX, ANIUTENbHbIX
U KPaTKOBPEMEHHbIX BEPTUKATbHbBIX I FOPU3OHTaNbHbIX Harpy3okK.

Mpn pacdete ycTOMYMBOCTM (DOPMbI KOHCTPYKTMBHOW CUCTEMbI >KECTKOCTHbIE XapaKTEPUCTUKN 3ANEMEHTOB KOHCTPYKTMBHOM
CUCTEMbBI NPMHUMAIOT C YY4EeTOM apMUPOBAaHUS, HanMWuust TpewwmH W Heynpyrux gedopmauuin B 6eToHe nM apmatype. 3anac no
YCTOMYMBOCTM (DOPMbI AOMKEH OblTh ABYKPaTHLIM U Bonee.

Mpy pacyeTe yCTOMYMBOCTU MOMNOXEHMS KOHCTPYKTUBHbIE CUCTEMbI CredyeT paccMaTpuBaTh Kak »XecTkoe HeaedopMupoBaHHOe
Terno.

Mpu pacuyete Ha onpokuabiBaHWE yOEpXKMBAKLMIA MOMEHT OT BEPTUKANbHOW Harpy3ku OOMKEH MpeBbillaTb ONpPOKUAbIBAOLLMA
MOMEHT OT ropu3oHTanbHOM Harpysku ¢ koacpdpuumeHTom 3anaca 1,5.

Mpn pacdyeTe Ha cOBWr YOepXuBawLlas ropuM3oHTanlbHas cuna OOofkHa MpeBbilaTb AEWCTBYIOLLYIO CABUralollyto cumny C
koacpbmumeHTom 3anaca 1,2. Mpu aToMm cneayert yuntbiBaTh Hanbonee HebnaronpuATHbIE 3HAYEHNsT KO3IPULIMEHTOB HAOEXKHOCTU MO
Harpyske.

B.10 Pacyer Ha yCTOMYMBOCTb MPOTMB MPOrPECCHpPYIOLLEr0 paspyLlueHnss OOrmkeH obecnevvBaTb MPOYHOCTb M YCTOMYMBOCTb
POPMbI KOHCTPYKTUBHOM CUCTEMbI B LIENIOM NMPW BbIXOAE U3 CTPOS OAHOMO KaKoro-nMbo anemeHTa KOHCTPYKTUBHOW CUCTEMbI (KONOHHbI,
yyYacTKa CTeHbl, yyacTka MepeKpbiTUs) U BO3MOXHOM Mocnegylolem paspylweHun bnuanexawmx anemeHtoB. Kpome Toro, B
0BOCHOBaHHbIX Crlydasix paccMaTpuBaeTcsl pacdeTHasl CUMTyaumsi C BbIXOOOM M3 CTPOS 4YacTu OCHOBaHWs nog dyHAaMeHTamu
(Hanpumep, B cnyvyae o6pa3oBaHMsa KapCTOBbLIX NPOBAaroB).

B.11 PacyeT Ha yCTOMYMBOCTb MPOTWMB MPOrpeccupylollero paspylleHns cnegyet npoussoauTb Npyu OENCTBUM HOPMATUBHbIX
BEPTUKASbHbIX HAarpy3oK ¢ HOPMATMBHBIMY 3HAYEHUSIMM COMPOTMBIEHNS GETOHA 1 apMaTypbl.

B.12 OueHuBaTb Hecyllyld CnocobHOCTb M AedopmaumyM OCHOBaHUSA CnegyeT COrnacHO COOTBETCTBYHOLLMM HOPMaTMBHbLIM
OOKYMEHTaMm npu AeACTBMU YCUMNUIA HA OCHOBaHWE, YCTaHOBMEHHBIX MPU pacyeTe KOHCTPYKTUBHOW CUCTEMbI 34aHUS.

MeTtoabl pacyeta

B.13 PacyeT KOHCTPYKTUBHBLIX CUCTEM MPOU3BOAAT METOAAMMU CTPOUTENBHOW MexaHuku. [Mpu 3ToM B 06LEM criyyae NpUMEHSIHOT
MeTo[ KOHEYHbIX 3NTIEMEHTOB, METO/ KOHEYHbIX Pa3HOCTEN U ApYyrue YMCTEeHHble METOADI.

B.14 [Ina oueHkn Hecyme|7| crnocobHocTH I'IeperbITI/IVI [onyckaeTca NpuMMeHATb MeTo npenenbHOoro paBHoOBeCUA.

B.15 Pacuyer KOHCTPYKTMBHOW CUCTEMbl METOOOM KOHEYHbIX 3MEMEHTOB MPOM3BOAUTCS KaK MPOCTPAHCTBEHHOW CTaTMYeCKU
Heonpeaenvmon CUCTEMBI.

B.16 MogenupoBaHue KOHCTPYKTUBHbIX CUCTEM MPOU3BOANAT C NMPUMEHEHNEM OGONOYEYHbIX, CTEPXKHEBBIX, Y NMPU HEOBXOAMMOCTU
0OBbEMHBIX KOHEYHBIX 3/IEMEHTOB.

B.17 lNpwn co3gaHnyM NpOCTPAHCTBEHHOW MOLENW KOHCTPYKTMBHOW CUCTEMbI CMEeLyeT YYMTbiBaTb XapaKTep COBMECTHOM paboTbl
CTEepPXXHEBbIX, 000M0YEYHbIX N 0OGBbEMHBIX KOHEYHBIX 3NIEMEHTOB, CBA3aHHBIN C Pa3nnyHbIM YMCIIOM CTeneHen cBoboabl 4Ns Kaxaoro ns3
yKasaHHbIX 31IEMEHTOB.

B.18 JedopmaTtnBHblE CBOMCTBA OCHOBaHWS CriedyeT yunTbiBaTb NPUMEHEHNEM OBLLENPUHATBLIX PacyeTHbIX MOAENEeN OCHOBaHUS,
Pa3nnYHbIX TUMOB KOHEYHbIX 3NIEMEHTOB UMW KPaeBbIX YCINOBUI C 3aaHHOM NoAaTNIMBOCTLIO, MOAENMPOBaHNEM BCErO MaccuBa rpyHTa
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noa 34aHneM 13 0ObEMHBIX KOHEYHbIX 3ITEMEHTOB, UIU KOMIMEKCHO - C npnMeHeHnem BCeX BbllenepevyncrieHHbiX MeToaoB.

B.19 Ha nepBoii cTagun pacyeta KOHCTPYKTUBHOW CUCTEMbI Ae(OPMaTUBHOCTb OCHOBAHUS [OMYCKAETCS YYUTHIBATH C MOMOLLbIO
koadpcpmumeHTa nocTenu, NPUHUMaAEMOrO MO YCPEAHEHHbLIM XapakTepUCTUKaM rPYHTOB.

B.20 Mpu ucnonb3oBaHUM CBaWHbIX UMW CBaMHO-MNUTHBLIX PyHOAAMEHTOB CBau criedyeT MOOenMpoBaTh Kak Xene3obeToHHble
KOHCTPYKLUMUM UMM y4UTbIBATb MX COBMECTHY paboTy ¢ rpyHToM 0606LUeHHO, paccMaTtpvBasi OCHOBaHUE Kak €4MHOE Leroe C
npuBedeHHbIMU KO3PpULIMEHTAMM NOCTENN.

B.21 lNpu NocTpoeHUn KOHEYHO-3MEMEHTHOW pacyeTHOM Mopenu pasmMepbl M KOHMUIypauuilo KOHEYHbIX 3MEMEHTOB criefyeT
3afaBaTb, MCXOOsl U3 BO3MOXHOCTEW MPUMEHSIEMbIX KOHKPETHBIX PAacCHETHbIX MPOrpamm, W MNpuHUMaTbL Takumu, 4Tobbl Gbina

obecneyeHa HeobxoamMmasi TOMHOCTb onpeneneHnad yCVIJ'IVIVI no OnnHe KOJ1I0HH 1 nNo nnowagun ninT I'IeperbITMPI, (byH,El,aMeHTOB N CTeH.

B.22 XKecTkoCTHbIE XapaKTepUCTUKN KOHEYHbIX 3JIEMEHTOB Ha nepBOHaqaanoﬁ CTagun pacyeta KOHCprKTVIBHOVI CUCTEeMbI, Korga
apMmupoBaHue KOHCprKU,I/IIZ elle He n3BeCTHO, cneayet onpenendaTtb no NIMHENHbBIM ,D,e(*)OpMaLU/IOHHbIM XapaKTepucTtukam.

B.23 lMocne onpepenenunss Tpebyemoro copepXaHusi apmaTtypbl B MAWTAX NEPEKPbITUA U MOKPLITUA CrnegyeT MNpoU3BECTU
OOMONHUTENbBHbIA pacyeT NPOrnMBOB 3TUX KOHCTPYKLMIA, NPUHUMAST YTOYHEHHbIE 3HAYEHUS U3TMOHbBIX KECTKOCTHbBIX XapakTepUCTUK NnUT
C y4ETOM apMMpPOBaHMUS B ABYX HaNpaBneHusX.

B.24 PekomeHOyeTcsl BLINOMHUTL TakkKe AOMOMHUTENbHBLIA pacyeT KOHCTPYKTUBHOM CUCTEMbI Ansi ©onee TOYHOW OLEHKU
n3rnbaroLmnx MOMEHTOB B 3fIEMEHTaX MEePEeKPbITUA, MOKPBLITUA U (PYHOAAMEHTHbIX NNUTax, a Takke NPOAOSbHLIX CUM B CTEHax M

KOJTIOHHax C y4eToM HENMUHENHbIX XXECTKOCTHbIX XapaKTepUCTUK KOHEYHbIX 3N1EMEHTOB.

B.25 Pacuer KOHCTPYKTMBHbIX CMCTEM METOAOM KOHEYHbIX 3J1eMEeHTOB crieayeT npou3BoaunTb C NpuMeHeHunem cneunanbHbIX
CepTI/Id)VILlI/IpOBaHHbIX KOMMNbKOTEPHbLIX NporpamMm.

[Nns KOHCTPYKTMBHbIX CUCTEM 34aHUN U coopyxxeHun knacca KC-3 ¢ noBbileHHbIM ypoBHEM oTBeTcTBeHHOCT no [OCT 27751,
pacyeT Heobx0AMMO BbINOSHATL HE MEHee YeM Mo ABYM Pa3fivyHbIM KOMMbIOTEPHbLIM NporpaMMam He3aBUCUMbIMU OpraHu3aLmnsaMu.

B.26 Pacuer Hecylueli CnoCOGHOCTU MepeKkpbITUiA METOAOM MPEAErnbHOro paBHOBECWs criedyeT NpOU3BOAWTb, UCMONb3ys B
KayecTBe KpUTEpUS PaBEHCTBO PaboT BHELUHWX Harpy3ok M BHYTPEHHWX CUM Ha NepemMeLleHusX B NpefenbHOM paBHOBECUM MIUThbI
NepekpbITUSi C Hanboree onacHoN CXEMOI M3NOMa, XapakTepuayHoLLel ee paspyLLEHVe.

B.27 Pac4eT KOHCTPYKTMBHbIX CUCTEM 34aHWMIN N coopyxeHun knacca KC-3 ¢ noBbiWeHHbIM YpoBHEM OTBeTCTBeHHOCTM no TOCT
27751, cnegyeT BbINOMAHATL NPU HAaYYHO-TEXHUYECKOM COMPOBOXAEHMUN CNELNan3MpoBaHHOW OpraHM3auunmn.

MpunoxeHune I

OWATPAMMbI AE®OPMUPOBAHUA BETOHA

1 AHanuTnyeckas 3aBUCUMOCTb KPUBOSIMHENHbIX Anarpamm AedopMnpoBaHnst 6eToHa NpUHUMaeTCs B BUAE:
Em = m;"ll':Em""'m:' ) (r1)
i
dey =do, (B v,

A€ E,ys Tyys Ly - COOTBETCTBEHHO OTHOCUTESbHbIE AeopMauuu, HanpsKeHUs, HadarnbHble MOAYnM ynpyroctu (4 - 3Hak
anddepeHumana);

¥ - UHOekc maTepuwana (ans 6etoHa #; = & Af ; ONa apMatypbl #2 = 5 );

Wy - KOIPMDULIMEHT U3MEHEHUS CeKyLLEero Moayns, onpeaensiemMslii no opmyne

Vi =V £ = U )l — g1 — g1 2 - (r'2)
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3necb ‘C‘m - 3HaveHVe KoaULMEHTa B BEPLUMHE AnarpaMmel (Npu CF,, = 5m );

% - HavanbHbI KO3(MULIMEHT M3MEHEHUA CeKyllero moayns (B Havane guarpammbl WNW B Havane ee KpUBOMUHEWHOro
oTpeska);

@y, @y - KOODULIMEHTBI, XapaKTepU3yIoLLMe NONHOTY AMarpaMmbl Matepuana, @y = 1— Gy ;
T| - ypoBEHb NPUPALLEHNS HANPSHKEHNIA, KOTOPLIN ONPEAenseTca Kak OTHOLIEHMe
= (Gm = Ol :',-"r({\jm - Gm,gf} ) (r3)
(O — Gm,eé’:' z0;

Gm,e.!’ - Hanps>XeHnd, COOTBETCTBYOLWLME npeaeny ynpyroctn marepmana;

W

m
COOTHOLUEHeEM

- KO3(h(PMLUMEHT M3MEHEHUSA KacaTenbHOr0 MOAYNs, CBSA3@HHbI C KO3(P(UUUEHTOM W3MEHEHUS] CEKYLLEro MOAyns

—

1 Gy (Mg = Vi) (001 +20077) -
o N . .
Vi Ym0V (8~ O ) A 1= @yn - wgn’?

B cdopmynax (I"2) n (4) 3Hak "nntoc" npuHUMaloT Ansg guarpammbl 4edOpMUPOBaHUSA apmatypbl U ANS BOCXOASLIEN BETBU
avarpammbl  gecdopmupoBaHus 6eToHa, a 3HaK "MUHYC" - Ons HUMCxogdwen BeTBM Auarpammbl  gedopmMupoBaHus BGeToHa.
Hucxoasulyo BETBb AMarpamMmMbl paspeLlaeTcs UCMonb3oBaTh [0 YPOBHA HanpshkeHun | = 0,85 (c yuetom [2).

2 lMpu ogHoOCHOM W OAQHOPOOHOM CXaTum GeToHa wucxogHas Avarpamma gedopmupoBaHus GeToHa (CM._pucyHok 1)
onuckiBaeTcs 3asucumoctamu (IM1)-(-4), B KOTOpbIX criegyeT NPUHNMAaTh:

- Ans obeunx BeTBelW gnarpammbl

By =Ry ser: Tnar =05 V=0 /(3 Bp) M= /5y , (T'5)

- NSt BOCXOASILLEN BETBU
vg=1; @y =2-25V, ()

- AN HUCXOAALLEN BETBY
vy = 2,055, ; o = 1,959, —0,138. r7)

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/554403082#A7O0NF
http://docs.cntd.ru/document/554403082#A8O0NN

CIM 63.13330.2018 BeToHHbIE 1 ene306eToHHble KOHCTPYKUUK. OcHoBHbIe nonoxenusi. CHulM 52-01-2003 (c N3meHeHmsammu N 1, 2) Crtpanuua 135
Ce00 npasun om 19 dekabpsi 2018 e. Ne 63.13330.2018

Bot = Ry car
Bitg8 = Egvy)

Gy = - Rﬂ.x&r

PucyHok .1 - KpuBonuHenHeble guarpammel gechopmMupoBaHus 6etoHa

Abuucca® BepLIMHbLI AuarpaMmMbl OCEBOIO CxxaTusi 6eETOHa onpeaensieTcst no oopmyne

* TekCT JOKyMeHTa COOTBETCTBYET opuriHany. - [Npymeyanve narotoButens 6asbl JaHHbIX.

£l1+0,?5l3f60+0,21f3
&, 0124+ B/6040,2/ 8

8, =—

roe B - knacc 6eToHa Mo NPOYHOCTU Ha CXKaTUE;
. - 6e3pasmepHbIn KO3ahDULMEHT, 3aBUCALLNIA OT BUaa GETOHA U NPUHUMAEMBbIA PaBHbIM:
A.=1 - ons TSHKENoro n Menko3epHUCToro 6eToHa;
%= D/ 2400 - ana nerkoro 6eToHa cpeaHeit NNoTHocTn [}, krim3;
A=0254+0358 - ona suyenctoro 6eToHa.

Mpy OOHOOCHOM W OOHOPOOHOM pacTsKeHun OeToHa ucxogHas Aduarpamma  AedopmupoBaHus 6GeToHa onuckbiBaeTcH
3aBucumoctamm (.1)-(I.3), B kKOTOpbIX CnegyeT NpUHMMAaTh:

Gt = Rot ser Votg + Ovtel =05 1= Cpe /Gy

(r.9)
Vi = (0,64 0,15 Ry fRign ) oy -
roe H"F&fg - KOSq)(bVILLMeHT, I'IpI/IHI/IMaeMbIIZ npun UeHTpasnibHOM pacTaXeHUn paBHbIM eOnHULE;
ana n3rnbaembix aremMeHToB
Togg = (Tp +0.007), 0927, =2-3klh, (r.10)

3pecb %, =30 cM - HeKkoTOpasi aTaloHHas BbICOTA CEYEHMS;
J2 - BbICOTa CeYeHus, Cm,

Rpgy =2,5 MMa.

MapameTpbl ¥, Wy, @y BbIMUCTAIOT Mo dopmynam (I.6), (I.7) c sameHown "7}5 Ha {'\’Enf-
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Mpunoxexune [

PACYET KOJIOHH KPYINOIro U KONbLIEEBOIO CEYEHWUA

[.1 Pac4eT NpoYHOCTU KOMbLEBbLIX CEYEHUIA KOMOHH (CM. puUCyHOK [1.1) NpW COOTHOLUEHWN BHYTPEHHErO M HapyXHOro paduycoB
A/ m =05 v apmaTtype, paBHOMEPHO pacnpeaeneHHoN Mo OKPYXHOCTM (MPY MUHUMYM CEMM NPOAOMbHBIX CTEPXHSIX), MPOM3BOAATCA
B 3aBYCUMOCTM OT OTHOCUTESbHOM MIoLLaAM CKaTol 30HbI GeToHa

N+ Rs A.s,fof

Sair = Ryd+(Ry, +L7R) A, g

a)npu 0,15 < &, < 0,6 - 3 ycriosus

st TE _ .
ME(R&"&% +Rsc‘qs,fofrs}T+Rsﬂs,fofrs (1-17 écz'r) (U=2+1=3E.|cz'r) ’ (A-2)

* dopmyna COOTBETCTBYET opurnHany. - NMpumedaHune narotoutens 6asbl JaHHbIX.

6) npu &, = 0,15 - u3 ycnosus

il :“:E.:.sz'rl *
M (R Ay + By A it ——L 4 0,295R A, oo (A.3)
¥ 1T ¥

* dopMyna CoOTBETCTBYET OpurHany. - Mpumevanue narotouTens 6asbl JaHHbIX.

e B N+U,75RSJ‘1§,M .
arl = ;
REJA + Rscﬂs,fof
B) npu & = 0,6 - 13 ycrosus
st TE .
M =(Ry Ay, +Rscﬂs,mfr5}—ém2 , (0.4)
* dopMmyra cooTBETCTBYET opurmHany. - Npumedanune narotoButens 6asbl AaHHbIX.
roe
N
E.-cz'rZE = (0.5)

Rbﬂ'i'R.sc 5 fof '

B dopmynax (O.1)-(0.5):

A; 44 - NNOWAAL CEYEHMS BCEil NPOAONBHON apMaTypbl;

#; - PaAMyC OKPYXXHOCTM, NPOXOASALLEN Yepes LEHTPbI THKECTU CTepXHEN NPOAOIbHON apMaTypbil.
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MomeHT A4 onpenendeTca ¢ y4eTomM BInAHUA nporMGa AnemMeHTa.

) CwaTtan 30Ha £
— —_— Ticgir
é’ -d\;_____
<,

PucyHok 1.1 - Cxema, NnpuH1MMaemasi Npu pacyeTe KoMbLEBOrO CEHEHNS CXAaToro anemMeHTa
[.2 Pacyet NnpoYHOCTM KPYITbIX CEYEHMI KOMOHH (CM. pUcyHok [1.2) ¢ apmaTtypon, paBHOMEPHO pacrnpeieneHHoOn No OKPY>KHOCTU
(Mpu Yncne MMHYUMYM CeMy NPOJONbHBIX CTEPXKHEN), NP Knacce apmatypbl He Boilwe A400 npoBepsieTcs U3 yCrioBus

o3 .
TE . TE .
Mg%ﬂbﬂru PR A, [%wﬂ e (0.6)*

* dopMyna 1 3KCMMKauus K He COOTBETCTBYIOT opurmHany. - lNpumeyaHve narotosmTtensi 6asbl JaHHbIX.

rae ¥ - paguyc nonepevyHoro CeYeHus:;
écz'r - OTHOCUTENbHAs NNOLWaab CxXaTon 30HbI BETOHA, onpeaensiemMas cnegyrLmm odpasom:

- Npn BbINOJIHEHUWN yCnoBUA

N 20,77 Ry A+ 0,645R, 4, or @a.7)
- U3 pelleHnsl ypaBHeHWs!
st 2TE .
N+Rsﬁs,fof + REJAJ . *
_ iy (0.8)
écz'r -

R A+2,55R 4, 10

- NPpU HEBbIMNONHeHUN ycrnosus (0.7) - U3 pelleHnst ypaBHeHUs!

it 27E
N.,.REJJQM _ .
_ 2m (0.9)
écz'r -

REJ A+ R.s A.s,fof

P - koacbbULMEHT, yuuTbiBatOLWMIA paboTy pacTaHyTOW apMaTtypbl Y MPUHUMAaEMbI PaBHbLIM: NpW BbINOMHEHUU ycrnosus (0.7)
p=LE6(1-1,55¢ 4 ) €. , HO He Gonee 1,0; Npu HeBbinonHeHun ycnosust (A.7) ¥ =0;

A +.¢ - NNOWAAL CeveHus BCE NPOAOMNLHON apMaTypbi;

7, - PaAMyC OKPY)XXHOCTW, NPOXOASLLEN Yepes LIeHTPbI TSHXKECTU CTepXHel NPoaorbHOM apMaTypbi.

* CDOpMyJ'IbI N 3KCNNMKauna K HUM COOTBETCTBYIOT OpUrnHany. - I'Ipmmeanme narotoBuTens 6asbl AaHHbIX.
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MomeHT A4 onpenendeTca ¢ y4eTomM BInAHUA nporMGa AnemMeHTa.

N Cwaran 30Ha

ey

PMC}/HOK 0.2 - Cxema, npnHMMaemMasa npu pacyeTe Kpyrnoro ce4eHnsa BHELLeHTPEHHO CXXaToro anemMeHTa

NMpunoxeHue E

PACYET BETOHHbIX LUMOHOK

E.1 Pa3amepbl 6eTOHHbIX LUNOHOK, NepeAatoLnx casuraoLme yeunmsa Mexay cOopHbIM 9NeMEeHTOM W AOMNOSTHUTENBHO YIIOKEHHbIM
©ETOHOM UNKn pacTBOPOM, ONpeaensitoT No hopmynam:

= e , (E)
Rylyny
[ L , (E.2)
ERE,ffknk
roe () - copurarowas cuna, nepenarLLasncs Yepes LWNOHKY;
i, kk, *?I: - ryBuHa, BbICOTa U AJIMHA LUMOHKY;
?zk - YUCIO LWUNOHOK, BBOAMMOE B pacyeT U NnpuHMMmaemoe He bonee Tpex.
Mpy HanMuuK cxxumarowern cunbl &7 BbICOTY LUMOHOK AoNycKaeTcs onpeaensts no popmyne
O-07N
= (E:3)
ERE,ffknk

1 NPUHMMaTb YMEHbLLIEHHOW MO CpaBHEHWIO C BLICOTOM, onpeaensemoit no gopmyne (E.2), He Gonee yem B ABa pasa.

I'Ip|/| coeaAnHeHNN WNOHKaMK aneMeHToB HacTuna annHa LWNOHKK, BBOAMMAaA B pacyeT, AOJIKHa COCTaBnATb He 6onee NOMNoOBUHbI
nponeta aneMmeHTa, npmn 3TomM 3HavyeHune Q NPUHUMaeTCAa paBHbIM CyMMe caBUraroLnx yCMJ'IMVI no Bcel AnvHe anemMeHTa.

Mo cdopmynam (E.1)-(E.3) cneqyeT nNpoBepsATb LUMNOHKM COOPHOrO 3fieMeHTa U LUMOHKN U3 OOMONTHUTENbHO YroXeHHoro 6eToHa,
NPVUHUMas pacyeTHble CONPOTUBNEHNS BETOHa LUMOHOK A W Fpy Kak Ans 6ETOHHbIX KOHCTPYKUMiA. Mpu pacyeTte Ha BbiaeprueaHue
pacTAHYTOM BETBM ABYXBETBEBOW KONOHHbI U3 CTakaHa (pyHAaMeHTa JOoMyCKaeTCsa yumTbiBaTh paboTy NATU LUMNOHOK (CM. pucyHok E.1).
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1 - cOOPHbIV BrIEMEHT; 2 - MOHONUTHbIN 6eToH

PVICVHOK E.1 - Cxema gns pacyeTa WNOHOK, nepefgarnwmnx casurarowimne ycnnma ot C60pHOFO neMeHTa MOHOITUTHOMY 6eTOHy

MpunoxeHue X

PACYET KOPOTKUX KOHCOJNEH

XK.1 PacueT KopOTKux KoHconel konoHH npu = 0,34, (cM. pucyHok XK.1) Ha AeficTBMe NOMNepeyHo Cumbl Ansi oBecneyeHns
MPOYHOCTU MO HAKIOHHOM CXaToit NoNoce MeXay rpy3oM 1 Oropon creayeT NPoU3BoanTb M3 YCIOBUS

Q=088 b1, 5in20(1+5au,). (K1)

sup
B KOTOPOM NpaBas 4acTb NpUHUMaeTcs He 6onee 3,58y, & ki v He meHee 258, b jy .

B ycnosun (K.1):

‘E.Si'ip - ONYHa nnowaaku OI'IVIpaHVIﬂ Harpy3KV| BOOJb BblJ1€TAa KOHCOIU;
2 it
& - Yron HakrfoHa pacyeTHOI CXXaToM MOoCkl K TOPU3OHTaNM, ONpPenensemMblil 3 ypaBHeHus | sin ™ B= % ;
B+

A.SW

oy = P KO3 PULMEHT apMUPOBAHUS XOMYTaMU, PACTMONOXEHHBIMM MO BbICOTE KOHCOMM;
S
H

3Aecb &, - paccTtosAHne Mexay XxoMmyTaMmu, usmMepeHHoe no Hopmarnu K HAM.

Mpu pacyeTe yunTbIBAKOT rOPU3OHTANbHBLIE U HAKIOHHbLIE XOMYTbI NOA Yriom He 6onee 45° k ropusoHTanu.
HanpsikeHne cxaTusi B MecTax nepefayun Harpyskm Ha KOHCOMb OOMMKHO ObiTb He Goree pacyeTHOro conpoTuBneHus 6eToHa
CMATUIO F, o -

[na KOpoTKUX KOHCOMEW, BXOASALUMX B XECTKUA y3en pamHom KOHCTPYKUMK C 3aMOHONMMYMBaHMEM CTblka, 3Ha4yeHue ! B

sup
suplh 2 213 (me

M m () - MOMeHT, pacTarvBaroLLnii BEPXHIOIO rpaHb puUrensi, 1 norepedHas cuna B HOpMarnbHOM CEYEHUN PUTens Mo Kpak KOHCOIM

ycnosum (K.1) MPUHMMAIOT PaBHLIM BBINETY KOHCONM [y, €CN Npn 3ToM BbinonHsitoTcst yenosus M /203 mu {

COOTBETCTBEHHO). B aTOM criyyae npasyto yacTb ycriosus (XK.1) npuHumatoT He Gonee 5.5, by .
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; 1 Pac4eTHan HaknoHHERA
08, | nonoca Getoxa

A

N\
N
ho

+——

PucyHok X.1 - PacyeTHasa cxeMa Ansi KOPOTKOW KOHCONW Npu AencCTBUM NOMNepeyvHon cunbl

Mpu WapHUPHOM OMUPaHUM Ha KOPOTKYK KOHCONb Ganku, maywen BAOMNb BblfieTa KOHCOMW, MpPU OTCYTCTBUM cheumanbHbIX
BbICTYNalLWKMX 3aKnagHblX Aetanen, UKCUMpYyLWUX nrnowaaky onvpaHus (cM. pucyHok XK.2), 3HaveHue "?SHP B ycnosun (K.1)

NPVHMMAaETCA paBHbIM 2/3 ANUHBI aKTUYECKON NMNOLLAAKN ONMPaHWS.

MonepeyHoe apMMpPOBaHMEe KOPOTKUX KOHCOMEeW AOMKHO YAOBMNETBOPSATb KOHCTPYKTUBHBIM TPEGOBaHUSIM.

!

sup
Ay A
lsup= %‘rsm.f
T™VT | | i_ lug?
':h ETIIX)
i Kl
- 1
%%
‘:ﬂl
T A
Rﬂ
!1
_.._ﬁv___

PucyHok XK.2 - PacyeTHas cxema Ans KOPOTKON KOHCONW Npu LWapHUPHOM OnvpaHnm cbopHon 6anku, nayLien Boonb Bbifieta KOHCONu
7K.2 Mpwn wapHMpHOM onvpaHny 6ankm Ha KOHCOMb KOMOHHbI MPoAofbHAs apMaTypa KOHCONMN NPOBEPSETCS U3 YCITOBUS

!
Qk—liﬂsﬂs, 0K.2)

0

rae i1, A - cM. pucyHok X.1.

Mpu aTom npofonbHas apmaTtypa KOHconu AofkHa ObiTb JoBedeHa A0 CBOGOAHOTO KOHLA KOHCOMW M MMETb Haasfiexallyto
aHKEPOBKY.

I'Ipm XEeCTKOM coeguHeHUn purena MU KONOHHblI C 3aMOHOJIMYMBaAHMEM CTblKa U NpuBapuBaHnem HWXHEN apmMaTtypbl purena K
apmMmartype KOHCOnn 4epeas 3aknagaHble getann npoaosibHada apmMartypa KOHCOMK NpoBepAeTca U3 ycroBua
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h

o5

- 2R A, (K.3)

roe ,:,'11, .»EED - COOTBETCTBEHHO BbINEeT U pa60t-|a;| BbICOTa KOPOTKOW KOHCOINMU;

N

s " ropnsoHTanbHoe ycunue, ,D,eVICTByIOLLI,ee Ha BEpPX KOHCONKM OT purend, paBHoe:

i MOy 12

A (XK.4)

g

1 npuHuMaemoe He Gonee 1,4ﬂsffw3wf +0.30 (roe kf n I, - COOTBETCTBEHHO BbICOTA W ANMHA YITIOBOTO LUBA NPUBapUBaHMS
3aKnagHbIX AeTanen pUrens U KOHCOSM; Rf - pacyeTHoe COMPOTMBIEHME YITIOBLIX LUBOB Cpesy Mo MeTanny Lsa, onpeaensemoe
cornacHo CIM 16.13330, npu MCNoONb30BaHUM 3NeKkTpoaoB 342 wa=180 Mra; 0,3 - koadDULMEHT TPEHNS CTanu No cTanu), a Takke

He Gonee A,,A., (rne &, v A, - pacueTHoe conpoTuBneHue 1 NnoLLaab CeveHUs COOTBETCTBEHHO BEPXHEN apMaTypbl purens).
B dpopmynax (XK.3) n (XK.4):

A, O - n3rmbalowmin MOMEHT M nonepeyYHast curia COOTBETCTBEHHO B HOPMAsibHOM CEYEHMM pUresist Mo Kpak KOHCOMW; ecrnu
MOMEHT Ad pacTArMBaeT HUXKHIOK rpaHb purens, 3HavyeHue A yduTbiBaetcsa B opmyrne (XK.4) co 3Hakom "MuHyc";

"’?.Si'..!p - (hakTnyeckasa AnuHa nnowankM onnupaHus Harpy3ku BOOSb Bblfl€Ta KOHCOMNU;

gy - paboyas BbicoTa purensi.

MpunoxeHune U

YYET KOCBEHHOIO APMUPOBAHWSA NMPU PACYETE BHELIEHTPEHHO CXXATbIX 3NEMEHTOB HA OCHOBE
HENWHENHOW OE®OPMALIMOHHOW MOOENWU

N.1 PacyeT BHELEHTPEHHO CXaTbiX CTEPXHEBbIX 3MIEMEHTOB W3 TSXKENOoro WnM Menko3epHUCToro 6eToHa € KOCBEHHbIM
apMMpOBaHUEM Ha OCHOBE HENUHENHON AedopMaLMoOHHOW Mogenu cneayeT Nnpom3soauTb cornacHo 8.1.20-8.1.30 u U.2-1.4.

.2 JKeCTKOCTHbIE XapaKTepucTukm Da'i" (i, j - 1, 2, 3) B ypaBHeHusix (8.39)-(8.41) ona onpenenenns aedopmauun 6eToHa u
apmatypbl B HOpManbHOM CEYEHUW NEMEHTOB C KOCBEHHBIM apMMUPOBaHWEM criegyeT onpeaensTb o hopmynam:

Dy =24 Ty By v + T4y I3y Byovg e Zow By e, (A1)
Doy :§AEH. -szm- By vy +§qu . Z:?yj By g +%‘,qbk . zgyk By vy n2)
Dy :%:qu. Zpy Zayr By vy +§ﬂg Zog Ly By g +%:_,qbk Zonie Zogie - By o .13)
Dy :%:Ab!. Ty - By - vy +§qu g By g +Zk:ﬂbk i By g ; .4)

Dog = Zﬂbi Ly By vy +Zﬂg Ly By +§A&k iy By vy .5)
! J
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Loy =2 My By vy v 2 Ay By vy + 2 g By v (1.8)
i i k
rae Ap, g s Z.E:_yfc - nnowagb, KOOpAMHaTbl LeHTpa TSXKEeCTU K-ro CxaTtoro yyactka GeToHa C KOCBEHHbIM apMWPOBAHWEM W
HanpshkeHWe Ha YPOBHE €ro LieHTpa TSXKeCTH;
Vg - KO3 MULMEHT yNpyrocTn 6eToHa C KOCBEHHLIM apMUPOBaHNEM K-To y4acTKa,
ocTarnbHble 0603HayeHus - cm. 8.1.23.

Honyckaetcs B dpopmynax (U1.1)-(M1.6) npunmnmats 4, =0.

N.3 3HaveHust KoapuLmeHTa g CrNeayeT onpeaenats no avarpamme AedopMUpoBaHnust 6eToHa C KOCBEHHLIM apMUPOBaHNEM
npW OCEBOM CXaTuw.

Mpu ncnonb3oBaHWM ABYXSIMHENHBIX UMW TPEXIMHEWHbIX Auarpamm B 3aBucumocTtax (6.5)-(6.9) BmecTo xapaktepuctuk 6eToHa
Ry, Epp W €7 CNedyeT UCMonb30BaTh XapakTepucTUk GeTOHa C KOCBEHHBIM aPMUPOBAHNEM R od , Ehflrad W Eb2 pod

Rb,red = Rb + (P“xyRs,xy < 2Rb ) (I/l?)
(N3meHeHHas pepakums, N3m. N 1).
Zp0,red = Eo0 + 0,02 Qg ; (1.8)
a0, red
Crdpred =Fp2 ———> (n.9)
Eal

rae £ - pac4eTHOe conpoTuBrneHne apmMaTtypbl CETOK KOCBEHHOIo apMmnpoBaHuA,
5,8

My, - ONpEnensioT no dopmyre (8.86)

(M3meHeHHas pepakuus, Nam. N 1).
(n.10)*

* UckntoyeHa, Uam. N 1.

1

= .11

Bt w1
Hy Rsp

o Tew (N.12)
Hred =2 0

E;p v By -8MNa.

N.4 Tpy ncnonb3oBaHUN KPUBOMUHEWHbIX AuarpaMm nedopMUpOBaHNSA 3HaYeHUss KoadhduLMeHTa V. crieayeT onpeaensTb,
ucnonb3yst coopmyribl (I.2)-(I.8), B KOTOPbIX BMECTO XapaKTepUCTUK 6eToHa &, 1 éb crnegyeT MUCnornb30BaTb XapakTepucTukm 6eToHa

C KOCBEHHBIM apMuUpoBaHueM Ry, .oq U €40 g @ 3HAYEHME NapamMeTpa V( ANs BOCXOAsLE BETBN AMarpaMmbl OCEBOTO CKaTUS

6eToHa cnegyet npuHMMaTb paBHbIM 3Ha4Y€HUIO, BbIYNCITIEHHOMY MO qaopmyne

£y
R&,red .

vy = (1.13)
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(MN3meHeHHasa pegakums, A3m. N 1).
MpunoxeHue K

TPEBOBAHUSA K MPABUITAM NPOEKTUPOBAHUSA U KOHCTPYUPOBAHUA XXENE3OBETOHHbLIX KOHCTPYKLMA C
MEXAHUWYECKUMW COEOUHEHUAMU APMATYPbI

K.1 O6wume nonoxeHus

K.1.1 TpeboBaHunsi HaCTOSALLEro NPUOXEHUS PaCMPOCTPAHSIOTCA Ha MW3rOTOBIEHUE, MPOEKTUPOBAHWE W KOHCTPYMpOBaHME
MEXaHNYeCKMX COeaMHEHWI HeHanpsiraeMon apmaTtypbl aAvametTpomM 10-40 MM kene306eTOHHbIX KOHCTPYKLNNA.

K.1.2 |_|pl/1 MCMNOMb30BaHUM MEXaHNYECKUX COeaUHEHNIN apmMaTtypbl NIPUMEHAT coeAnHEeHUA cneayowmnx BuaoB:

- OnpeccoBaHHOe - CcoeauHeHWEe apMaTypHbIX CTepXHel nyTeM nnacTudeckor pnOedopmauuy 6Ges HarpeBa CTarnbHbIX
COEAVHUTENBHBIX MY(T C MOMOLLbIO MOOWUIBHOTO 0GOPYAOBAHUS B YCMOBUSIX CTPOMUTENBbHOM MIOLWaAKM MM CTauMOHapHOro B
3aBOACKMX YCINOBUSX;

- pe3bboBOE - COeAMHEHUE apMaTypHbIX CTEpXHEeW pe3bOoBbIMM My(TaMu 3aBOACKOTO W3TOTOBMEHUSI C BHYTPEHHEW pe3bGoM
(Hape3aHHOM UM HakaTaHHOWM LMIIMHAPUYECKOW U KOHUYECKON), COOTBETCTBYIOLWEN NPodusio pe3bbbl, Hape3aeMol Ha CoeauHSAEMbIX
apMaTypHbIX CTEPXKHSIX;

- KOMOVHUpOBaAHHOE - COeauHEHME apMaTypHbIX CTEPXXHEN Pe3bGOoBLIMU MydTamy 3aBOACKOrO W3roTOBMEHUS MpeaBapuTerisHO
OMPEeCCOBaHHbIX Ha KOHLIAX apMaTypHbIX CTEPXKHEN;

- bonToBOE - coeguHEeHNE apMaTypHbIX CTep)KHeIZ C NMOMOLLBKO ANMHHON Myq)TbI, B KOTOpOl7I apMaTypHble CTEPXHU (*)VIKCMpy}OTCH Cc
NMOMOLLIbIO 3Aa0CTPEHHbIX oonTos, Bpe3alolnxca B Teno apMaTypHOro CTepXXHSA;

- UaHroBoe - coeaunHeHune apMaTypHbIX CTep)KHeIZ, BbINMONTHAEMOE nyTeM 3alemMieHna apMaTtypHbIX CTep)KHeIZ C NnoMoLlbio
KOHYCHbIX COeQMHUTErNbHbIX NNMacTUH pacnonaratolWwnXxca BHYTPU KOHYCHbIX BTYIOK;

Bua mexaHn4eckoro coeiHeHMs U TUM COEAMHUTENbHBLIX MY(T (CTaHaapTHbIE, NepPeXoaHble, NO3NLMOHHbIE, BONTOBLIE) JOMKHbI
Ha3Ha4aTbCs C YYETOM IKCMyaTaumum KOHCTPYKLMKN, XapakTepa Harpy3oK, TEXHONMOrMn npov3BOACTBa apMaTypHbIX paboT U TEXHMKO-
3KOHOMWYECKMX NoKasaTenen.

CGopKa MeXaHN4YeCKnX cCoeaNHEHNIN JOMKHA BbIMONHATLCA B COOTBETCTBUU C MHCTPYKUUAMU Npon3BoanUTENA UK pernameHToM.

O6nacTb NpUMEHEHNS MEXaHNYECKMX COeaQNHEHWI apMaTypbl NO pac4eTHOW OTpuLaTenbHON TeMnepaType NPUHMMAaETCH He HUxXe
MuHyc 70°C, ana pe3bbOBbIX COEOMHEHUA C Hape3aHHOW Ha KOHUAx apMaTypHbIX CTepXHewn pe3bboli obrnacTb npuMeHeHus
orpaHuyeHa muHyc 60°C.

K.2 HOpMaTMBHbIe XapaKTepUCTUKN MexXxaHUn4eCKunx coeauHEeHun apmMaTypbl

K.2.1 MNpu ucnonb3oBaHnn Ansa CTbIKOBKU apMaTtypbl MEXaHNYECKNX COEANHEHMI HOPMATUBHOE 3HAYEHNE NPOYHOCTU (BPEMEHHOTO
COMNPOTUBINEHNS) MNPUHUMAEMOIO MEXaHWYECKOro COeAWMHEHUS1 OOMKHO OblTb HE MeHee HOPMAaTMBHOIMO 3HayeHus1 MPOYHOCTM
(BpEMEHHOro COMpOTMBIEHMS) COeAMHAEeMON apmatypbl. [1pOYHOCTHbIE M AeOPMaLUVOHHBIE XaPaKTEPUCTUKM MEXaHU4EeCKOro
coeanHeHNst JOMKHbI COOTBETCTBOBaTbL TpeboBaHnsamM Tabnuubl K.1.

Tabnmua K.1
Pa3pbieHoe ycunve E. JedopmatmBHoCTb /4 npu PaBHOMepHOe oTHOCUTENbHOE yANMUHEHNE
kH, He MeHee pacTsbkeHun, MM, He Gonee apmarypsbl E-p nocne paspyLueHus
coeanHeHuns, %, He MeHee
0,1 2
GBFS

O6o3HayeHus:
K, - HoMMHanbHas NnoLab NoMnepeyHoro Ce4eHUsi CoeAMHsIEMON apMaTypbl Mo HOPMATUBHLIM AOKYMEHTaM Ha
ee Npon3BOACTBO;
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Ty - OpaKoBOYHOE 3HAYEHNEe BPEMEHHOTO COMPOTUBIIEHUS COEANHAEMON apMaTypbl MO HOPMaTUBHbLIM
[JOKYMEHTaM Ha ee Npou3BOACTBO.

MpumevaHua

1 JedopmaTMBHOCTb COEANHEHMS - 3HAYEHME NnacTu4eckon aedopmMaLm CTbika Npy HanNpsbkeHnn B apmarype,
pasHom 0,6 =, (0,6 G2 ), rae T, (Sp 1) - GpaKkoBoYHOE 3HAYEHME (PUINYECKOTO UMM YCIIOBHOTO Npeaena
TeKy4yecTu apmaTypbl N0 HOPMaTUBHBIM JOKYMEHTaM Ha ee NpPoM3BOACTBO.

2 PaBHomepHoe OTHOCUTENbHOE YANIMHEHNE COeAMHEHHbIX apMaTypHbIX CTEPXKHEN Nocne UCMbITaHus
coeaunHeHna Ha pacTtaxXXeHune E'p - HanbonbLuee N3 3Ha4YeHui E'p, onpegeneHHbIX Ha KaXKaoM N3 CTEPXKHEN.

K.3 XKene3o6eTOHHbIe KOHCTPYKLUN C MeXaHU4YeCKMMMU COeAUHEHUSIMN apMaTypbl

PacueT xene3ob6eTOHHbIX KOHCTPYKLUUA C MeXaHUYECKUMMU COeAMHEHUSIMU apmaTypbl NO npeAenbHbIM COCTOSHUAM
nepBow U BTOPOM rpynnbl

K.3.1 PacuyeTt ene306eTOHHbIX KOHCTPYKLUA C MEXaHUYECKUMW COEANHEHUAMWN apMaTypbl N0 NpeaenbHbIM COCTOAHMUAM NEPBON U
BTOPOIA rPyNn BbIMOMHSOT MO noapasgenam 8.1 u 8.2, Npu aTOM HOpMaTWBHble £, W pacyeTHble K, conpotueneHus, Moaynb

ynpyroctn ., koapduUUMEHTbI YCIoBU paboTel apMaTypbl C MEXaHUHYECKUMM COEANHEHVSIMM MPUHUMAIOTCA TakUMKU e, Kak ans
LlenbIX CTePXXHEeW apmMaTypbl COOTBETCTBYIOLLLETO Kriacca B COOTBETCTBUM € Noapasaenom 6.2 co criefyowmnmMm AoNonHEeHNSIMU:

- Npn pacyete ceyeHun, B KOTOpPbIX pacnonaratTca pe3b60|3b|e MexXaHn4YecKne coeauHeHua apMatypbl pacyeTHble 3Ha4YeHuA

COMPOTUBMEHUS PACTSHKEHUIO ANA npeaenbHbiX COCTOSHUIA BTOPON rpynnbl A HeobXoaMMO MPUHUMATL C MOHMKAIOLLUM

3,587

KO3 DULMEHTOM (TOMLKO A CThIKYyeMOW apMatypbl) Yy, =0,95, yunTbiBaloWyM NOAATNIMBOCTL COSANHEHNS.

K.4 KoHCTpyKTMBHbIe Tpe6oBaHus
TpeboeaHusi Kk Mamepuasly u pasmepam coeOUHUMeIbHbIX My¢ghm

K.4.1 MydTbl Ana pe3bboBbIX COEANHEHUI U3rOTOBNSIOT U3 cTanu mapok 40, 45, 45X, 45I'2 n ananoros no FTOCT 1050. MydTbl
AN ONpeccoBaHHbIX COeAUHEHMI N3roToBnsAT u3 ctann mapok 10, 15 1 20 no FTOCT 1050 n C1.2 nnn C1.3 no FOCT 380.

K.4.2 NleomeTpuyeckue pasmepbl COEOUHUTENBHbLIX My(dT Ha3Ha4YalTCa U3 YCNOBMSA PAaBHONPOYHOCTU MO 3HAYEHWNIO HOPMATUBHOTO
BPEMEHHOIO COMPOTUBIIEHUSI PACTSIKEHUIO COEAVHSEMON apmMatypbl G, U MyTbl g+ NPV 3TOM OCHOBHbE reomeTpudyeckue

pa3mMepbl CoeaANHUTENbHbIX Myd:)T AOJDKHbI NPUHMMATbCA NO Tabnuue K.2. ﬂOI’IyCKaeTCH no peg3ynbrataM OMNbITHbIX MCMbITaHUR
YTO4YHATb pa3Mepbl COeANHUTENbHbIX MbeT, KOTOpbl€ OOIMXKHbI ObITb YKa3aHbl B TEXHUYECKNX YCITOBUAX KOHKPETHbIX npomasonmeneﬁ.

Ta6bnuua K.2
Tun coeguHeHus [eomeTpuyeckmne pasmepbl MydT, MM, He [nuHa pe3bObl Ha KoHLAx
MeHee apMaTypHbIX CTEPXKHEN,
MM, HE MeHee
OnuHa L HapyxHbin guametp D
CoenuHeHnst ¢ LMnMHOPUYECKON 2,5d 1,6d d
HakaTaHHOW pe3bboi
CoenuvHeHns ¢ UMnMHOPUYECKon 2,3d 1,5d d
Hape3aHHOoW pe3bboi
CoeavHeHnst ¢ KOHNYeCcKon pe3bbori 3,3d 1,4d 1,4d
OnpeccoBaHHble COEANHEHUSA 8d 1,7d 4d
O06o3HayeHus:
d - AMamMeTp CoearHsaeMbIX B MydbTe apMaTypHbIX CTEPXKHEN.
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K.4.3 MNapameTpbl pe3bbbl pe3abboBbiX coeauHeHU AomkHbl cooTBeTcTBOoBaTh [OCT 24705, gonyckaeTcd npumeHeHne pesbbbl
HecTaHOapTHOro pasmepa npuv yCroBuM COOTBETCTBUSA MEXaHNYECKOro coeanHeHns TpeboBaHnam Tabnuupl K.1.

K.4.4 PacyeT coeguHUTENbHbIX My(*)T ONPEeCcCOBaHHbIX MEXaHWYeCKUX COeQUHEHUN B 3aBMCUMMOCTUM OT cnocoba onpeccoBKU
cnenyet BbIMONMHATL C YH4eTOM NPUIoXXeHus Jl.

TpeboeaHusi K 2eoMempuUYeCKUM pa3mMepaM Xesie306emoHHbIX KOHCMPYKUuli ¢ MexaHUYeCKUMU COeOUHEeHUsIMU
apmamypbl

K.4.5 FEOMeTpVI‘-IeCKVIe pa3mepbl Kene3o6eTOHHbIX KOHCprKLI,I/IVI C MeXaHn4eCKnmMmn coeanHeHnAaAMn apmMaTtypbl OOMXKHbI OTBEYaTb
10.2.

Tpe6oeaHusi kK apMupoeaHUro

K.4.6 ApmupoBaHue Xenes3obeTOHHbIX KOHCTPYKUUA C MEeXaHU4EeCKMMU COEAMHEHUSMW apMaTypbl OOMKHO BbIMOMHATLCA B
cootBetcTBUM ¢ 10.3 n K.4.7-K.4.10.

K.4.7 Tpw cTbikoBaHUN apMaTypbl C MOMOLLBI0 MEXaHNYECKUX COeQUHEHMIN TOMLWUHA 3aLUMTHOrO CNosA OT Kpas MydTbl 4O rpaHu
»Kene3o0beTOHHOrO arieMeHTa JOoMmkHa ObiTb HE MeHee ykasaHHoW B Tabnuue 10.1.

K.4.8 MexaHn4eckne coeaMHeHNs apMaTypbl B BEPTUKAIbHBIX XXeNne300eTOHHbIX afieMeHTax HeobxogMmMo pacnonaratb B 30He 1/4-
1/5 BbICOTBI 3Ta)Xa OT Bepxa MEepeKkpbITUSA, B M3rMbaeMbiX SMeMeHTax - BHE 30Hbl MakCumarbHbIX MOMEHTOB WU OENCTBYHOLNX
MaKCMMarnbHbIX YCUMUIA B apMmaType.

KonmyecTBO CTbIKyeMOIM B OQHOM CEYEHWUM SreMeHTa paboyelt pacTsHyTOM UK CxkaTol apMaTypbl Nepuogmyeckoro npoduns ¢
MOMOLLbIO MEXaHUYECKNX COeVHEHWIA fonyckaeTcs npuHumatb o 100% npu npoLeHTe apMyUpoBaHUs NPodorbHOM apMaTtypbl L, =

3% un He Gonee 50% B ocTanbHbIX criyyasx. PaccTtosiHus mexay ce4YeHusiMUM CTbIKyeMOW apMaTypbl NMPUHWMAOT paBHbIMU ONUHE
nepenycka coeguHaemon apmaTtypbl (Haxnectku) (cMm. pucyHok K.1).

K.4.9 MuHMManbHOe paccTosiHMEe B CBETY MeXAy MeXaHWYeCKUMW COeaMHEHVsMW apmaTypbl onpegensercs rabaputHbIMy
pa3mepamu obopynoBaHMs OM1S BbIMOSIHEHMS CTblKa M OOIMKHO ObiTb HE MeHee 2d N He MeHee 3HadyeHui, ykasaHHbix B 10.3.5 (cm.
pucyHok K.1).

=
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= 1,34
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= 1] 3
¥
| g —

CoagnHuTensHan mygra .fl e 2l =

PucyHok K.1 - PacrnonoxeHue cTep>XHel, CTbIKyEMbIX BHAXJIECT U C MOMOLLbI0 MEXaHUYECKUX COEOUHEHWI

K.4.10 B kapkacax C MexaHM4YeCKMMU COedVMHEHWAMW apMaTypbl NonepeyHoe apMupoBaHWE MPUHUMAETCH TakMM Xe, Kak B
Kapkacax 6e3 MexaHN4eCcKnx CoeanHEHUN apmaTypbl.

K.5 KoHTponb kauyecTBa

K.5.1. KoHTponb kayecTBa MexaHN4ecknx coeguHeHnn apmartypbl npon3sogat cornacHo CIM70.13330 n K.5.2-K.5.7.
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K.5.2. Mpu npoussoacTse paGoT C MeXaHUYeCKUMU COedUMHEHUAMW apMmaTypbl HeoGXoAMMO MNPOBOAMTL Criedylolie Buabl
KOHTpONS:

- BXOOHOW KOHTPOSb COEAMHUTENBHBLIX MydT 1 060pYyL0oBaHNS;
- TEKYLLMIN KOHTPOSb B NpoLecce NpPoM3BOACTBa COeaNHEHNI (ONepaumoHHbIN 1 NPUEMOYHBIR);
- CepTUdUKALMOHHbBIN KOHTPOSb.

K.5.3 Kaxgasi MydTa u KOHTpranka JOMmMKHbI UMETb 3aBOACKYH MapKUMPOBKY, B KOTOPOM B 06si3aTeNibHOM Mopsifike AOSKHbI ObiTh
yKasaHbl: TUMN COeaUHUTENBHOIO 3fIeMEHTA, AnamMeTp COEANHSIEMbIX CTEPXHEN U HOMEP NapTUK UMK 3HaK 3aBOAA-U3rOTOBUTENS.

YkasaHHas MapkupoBKa HAaHOCUTCSt Ha Kaayl coeaumHUTENbHY MydTy cnocobamu, obecneyvBaloWwyMm ee COXpaHHOCTb [0
MOMEHTa ee WUCMOofb30BaHUs, AOMYCKAeTCA HAHOCUTb MapKMPOBKY HECMbIBAEMOW KPACKOW, 3MEeKTPOMAarHUTHbIM YAapHO-TOYEYHbIM
METOAOM, HeNnpepbIBHbIM NPOYepYMBaHNEM TBEPAOCMIABHOW MUrmon unmn apyrumm cnocobamm B cootsetcTBum ¢ FOCT 7566.

K.5.4 [Ins KOHTPONS 3aTSHKKM MEXaHUYECKUX COeAMHEHUN HeOBXOAMMO NPUMEHATL AMHaMomeTpuyeckme knioun no FTOCT 33530,
KOTOpble AOSMKHbI NPOXOAUTL EXErofHyt0 KarnmbpoBKy. Ycunuve 3aTsxkm MydT U KOHTpraek pe3bOoBbIX COoeAVMHEHWU NpoBepsieTcs
KOHTPObHOW 3aTsKkon He meHee 10% coeanHeHun KoHTponupyemon napTuu. Maptusa coegnHeHnn He gomkHa npesbiwatsb 500 wr.

OnvHa knoya, NpUMeHAeMoro Ans 3aTsHKKM MEXaHUYECKMX COeaNHEHWIN, A0IMKHa ObITb HEe MeHee:

- onsa apmarypbl gnametpom 12-18 mm - 0,3 m;

- onsa apmarypbl gnametpom 20-28 mm - 0,5 m;

- onsa apmarypbl gnametpom 32-40 mm - 0,7 M.

BennuunHa 3aTskkn pe3bboBbIX coeanHEHUI AoMmkKHa ObiTb HE MeHee 3Ha4YeHui no Tabnuue K.3.

Ta6bnuua K.3
HanmeHoBaHue 3Ha4yeHus [NokasaTenb 3Ha4YeHus
OnameTtp apMaTypHoro 12 14 16 18 20 22 25 28 32 36 40
CTEPXHS, MM
MuHMManbHbIN MOMEHT 30 65 95 120 145 175 200 215 240 265 280
3aTKKN, H-m

K.5.5 YanuHeHne My Tbl ONpeccoBaHHOIO COEAMHEHUS MOCIE ONPECCOBKM AOMKHO COOTBETCTBOBATL TPEOOBAHNAM HOPMATUBHON
OOKYMEHTauun Ha coeauHeHus. Mpu OoTCyTCTBUM [aHHbIX TpeboBaHWMIA 3HA4YeHME KOHTPONMPYEMOrO YAJSIMHEHUS OOMKHO ObiTb He
meHee 8% nepBoHaYvanbHON ANWHbI MydThbI.

K.5.6 [ns 3awuTtbl pe3bbbl MydT 1 cTepxHEN OT aTMOCepHbIX 0CafaKoB, 3arpsa3HeHNs GETOHOM U MEXaHUYECKMX NOBPEXOEHUN
HeobXxooMMO MNPUMEHATb CcneumarnbHble 3alMTHbIE 3arnyLlKkM M KOMnaykuW, NracTMacCcoBble unM  metannuyeckue. Konnadku
HaJeBalTCsl Ha TOpPeL, CTepXHs cpasy nocrne Hapesku pe3bbbl. 3arnywku u3 MydqT ygansoTcs HEenocpefcTBEHHO nepefn
BKPYYMBAHMEM B HUX apMaTypHbIX CTEPXHEW. YKasaHHble 3allUTHble CPEeACTBa MNPUMEHSTCS Ha MNOArOTOBIEHHOW apmarype,
TPaHCNOPTUPYEMOW 1 NOAABAEMOW Ha CTPOUTENbHYIO NMIOLAAKY, a Takke Ha BbiNyckax apmarypbl.

K.5.7 MoaroToBKy KOHLOB apMaTypbl U ee CTbIKOBaHWE C MOMOLLbI0 MeXaHMYEeCKUX COeOQMHEHWA OOIMKEH NPOBOAMTb TOMNbKO
aTTeCTOBaHHbI Ha 3TV BMAbI paboT nepcoHarn.

MpunoxeHue J1

PACYET COEAUHUTENbHbIX MY®T ONPECCOBAHHBLIX* MEXAHUYECKUX COEAUHEHUA

* Mo Tekcty MNpunoxeHunsa J1 cnoBo "onpecoBaHHbIX" cnegyeT YuTath ¢ AByms "H". B opurmHane npuBogmMTcsa B ABYX BapuaHTax
"onpeccoBaHbIX" Moo "onpeccoBaHHbIX". - [pnMeyaHne narotoBuTens 6asbl JaHHbIX.
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J1.1 OnpeccoBaHHLIMU MEXAHNYECKMMUN COEQUHEHMSIMU apMaTypbl AONYCKAeTCsl COEAMHATL apMaTypHbIN npokaT knaccos A400 +
A800 ntoboro nepuogmyeckoro npodunsi. lNMpUMEHeHNe OMpPecCOoBaHbIX COEAVHEHWA [Ansi apmaTtypbl Magkoro npodwns He
gonyckaeTcs.

J.2 B kavecTBe MaTtepuana pAns COeAVHUTENbHbIX MyT UCMOMNb3YyT OecloBHbIE ropsyeqetOpMUPOBaHHbIE UK
xonogHogedopmMmpoBaHHble Tpybbl (no FTOCT 8731 B yactu TexHuyeckux TpeboBaHui n FTOCT 8732 B yacTM copTameHTa) unm
Kpyrnoro ropsiiekataHoro npokata (no FOCT 535 B 4actu TexHuyeckmx Tpebosanui n FTOCT 2590 B yactu coptameHTa). B kadectse
martepuvana ons coeguHuTenbHbIX MydT ucnonbayetca ctanb mapok 10, 15 no FTOCT 1050; C1.2 unun Ct1.3 no FOCT 380. donyckaetcs
NpUMeHsITb MydTbl 13 cTanu mapku 20 no FTOCT 1050, yunTbiBas CHMXKEHME pecypca 0OXUMHOro o6opynoBaHus.

J1.3 OnpeccoBaHHble COeQMHEHUs [OOSKHbI COOTBETCTBOBATb NapameTpaM, OonpedensiowyM KX MPOYHOCTb W XapakTep
pa3pyLueHus.

N.3.1 NMnowaae NonepeyHoOro Ce4eHnst COEANHUTENBHON My(Tbl 0 ONPECCOBKN Hir HaA3HAYaETCH U3 YCrOBUS PABHOMPOYHOCTH
Mo 3HAa4YEHUI0 HOPMaTUBHOIO BPEMEHHOIO CONPOTUBIIEHUSI NPU PACTSXKEHUN COeQUHAEMON apMaTypbl n MydThl:

Sp oo I
FM = M (n.1)
OB M

rie Cg i, gy - HOPMaTVBHbIE 3HAYEHWS BPEMEHHOTO COMPOTWBMEHUS MaTepuana COEAVHWUTENbHOW MydTbl W apMaTypHOro
npokaTa COOTBETCTBEHHO MO CTaHAapTam Ha UX U3rOTOBIEHUE.

N.3.2 [onyckaercs BMECTO HOPMAaTUBHbIX 3Ha4YeHWUn Cg jr MaTepuana MydT NpUHUMAaTL WX aKTUYEcKne 3HaveHus,
onpegensiemMble OnbITHbIM NyTEM.

J1.3.3 nuHa coeamHnTenbHOM MyThl 4O ONPECCOBKM -'*'1IZI . NogbupaeTtcst u3 cnepyroLmMx yCroBui:

- cnocob OonpeccoBKW. OI'IpeCCOBKa coefuHUTErNbLHON Mydl)TbI Ha apmMaTtype MOXeT OCYLUeCTB/IATbCA MHOIFoKpaTHbIM obxartnem

MydTbI C NPOMEXyTKamu 1 6e3 npomexxyTkoB (cM. pucyHok J1.1). MNpu onpeccoBke € NPOMEXYTKaMU NPUHUMAIOT 3a30p MeXay XXMMamMmu
oT 2 40 5 Mm;

- ans obecneyeHus Tpebyemoro ycunms cpesa matepuana My@Tbl Ansi ONpeccoBaHblX COeAMHEHM apmaTypbl krnaccos A400 u
A500 3HaueHne obxaTon YacTu COeaUHUTENBHON MYdTbl LOMMKHO OblTb HE MeHee SdH (no 2,5.;£H C KaXkon CTOPOHbI MydThl), rae

.:z‘H - HOMWHanbHbIN JuameTp COeaUHAEMON apMaTypbl.
11.3.4 OnvHa MydThl Npy o6xaTtum 6e3 npoMexyTkoB nogbupaercs no opmyne
h=045dy+4)-09, (J1.2)
rae @y - B caHTUMeTpax.

Mpw onpeccoBke 6e3 NPOMEXYTKOB 06XKaThe NPon3BOANTCS C HEGOMNbLIMM HaxXIECTOM MOCHEAYHOLLErO XXUMa Ha NpeablayLmi.

1 - c NpoMexyTkamu; 2 - 6e3 NPOMEXYTKOB

PI/IcyHOK .1 - OHpeCCOBaHHbIVI CTbIK NOCTPOEYHOIo U3roToBneHuns, I'IpOI/I3Be,D,eHHbII7I Ha MOBUNBEHOM O60py,D,OBaHI/II/I MHOTOKpaTHbIM
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nonepeyHbiM 4eOpMUPOBAHNEM COEANHUTENBHOW MyThbI
J1.3.5 nuHa MydThl Npn o6xatum ¢ npoMexxyTkamu nogbupaetcsa no dopmyne

Ig=(n 1 +(n—1). a+4).0,95, (n.3)
rae # - YNCIo XXMMOB Npecca;

L

1
paboyen YacTu NyaHCOHOB;

- LUIMpUHA OTrnevyaTka OLHOrO XMMa Mpecca, CM, ONpeaernsieTcs B 3aBUCUMOCTU OT MPUMEHSIEMOro 0G0pYAOBaHMS MO LIMPUHE

f - 3Ha4YeHne NpUMHMMaemMoro NnpoMexyTka mMmexay Xmumamu, CMm.

OO6Lee 4ncrno XMMOB # BbIYUCIIAETCSA N3 YCINOBUS

nd = 45dy. (N.4)
J1.3.6 BHyTpeHHWI gnameTp MydT ONpecCOBaHHbIX COeAVHEHUIN apMaTypbl nogbupaeTcsa M3 criedytoLwero ycrnoBus: CyMMapHbIi
3a30p Mexgy MydqpTOM U CTblIKyemMoW apmaTypoW dBH,M _dMPxX,S’ JomkeH ObiTb He Oonblie 4 MM He3aBMCMMO OT AuvameTtpa

CTbIKyemMoWn apmartypbl, rae ffE-H,M - BHYTPEHHUN AnameTp MydTbl, ffMﬁX,S - hbaKTUYeCcKNiA MakcumanbHbI rabapuTHbIA pasMep
nonepeyvHoro cedeHnst apmatypsbl no pebpam.

J1.3.7 Ons rapaHTMpoBaHHOro obecneyeHns TpeboBaHMIM MO BbIHOCAMBOCTM ANsi OMNPECCOBaHHbLIX COEAWHEHWI apmatypbl C
rapaHTMen BbIHOCIMBOCTM (DAKTUYECKUA 33a30p MexXay MydqTOM M CTbIKyEMbIMU CTEPXHSAMW apmaTtypbl [O ONPEeCCOBKU

dpH M —@naxs CNeayeT NpuHUMaTh He Gonee 2 MM HE3ABUCMMO OT AMAMETPa apMaTypbi.

J1.4 3HayeHne ycunuin nonepeyHoro AedOopMUPOBaHMSA UMW MPOTSKKA MPUHUMAETC B 3aBUCUMOCTM OT NPUMEHSeMoro
obopyaoBaHusa 1 foMXKHa rapaHTUpoBaTh TpebyeMoe yanmHeHne Myd bl nocne obxatus B cooTBeTcTBIM € K.5.4.

J1.5 NopobpaHHble reomeTpuyeckme pasmepbl MydT B 06s3aTensHOM Nopsake AOMkKHbl ObiTb NPOBEPEHbI KCMEPUMEHTarNbHO
MCNbITAHNEM Ha pacTskeHne NpobHbIX 06pasLOB - He MeHee 3 LIT. Kaaoro Buaa v tunopasmepa. MicneitaHHble o6pasubl COeaMHEHNI
OOIMKHbI COOTBETCTBOBaThL TpeboBaHuaM 1abnuupl K.1. He gonyckaetcsi npu paspyLueHMn onpeccoBaHHbIX COeanHEHWI BbiAeprnBaHms
apmaTtypHOro CTepXHsi M3 MydTbl. He gonyckaeTcsi yMeHbLUEHNE CyMMapHOro pasmMepa obxarton Yactv MydThl HUXE 3HadeHun 4,5

dy .

J1.6 TMpu nopgbope TOMWMHBLI CTEHKM MYy(T HEOOXOAMMO Y4YMTbIBATb, YTO MPU Masnow TOMWWUHE CTEHKM He obecneynBaeTcsi
[J0CTaToOYHas XXeCTKOCTb My(ddThl COMPOTUBIIEHMIO pacrnopa nepMoanyeckoro npoduns apmatypebl. [pu 3Ha4YMTENbHOW TOMLWUHE CTEHKN
MypTbI yeunus ooxaTns onpeccoBOYHOro 060pyaA0BaHNSA MOXET ObiTb HEAOCTAaTOYHO AN NPOBEAEHUS Ka4eCTBEHHOWN ONPeCcCOBKM.

N.7 OonyckaeTcss pasmepbl MM 3HaAYeHUs MapaMeTpoB MydQT, MOfydYeHHble Mpu pacyeTe, KOPPEKTMPOBaTb MO pesynsratam
UCMbITAHWII Ha PacTshKeHUe NPOBHLIX CTHIKOB, W3rOTOBMEHHBIX C WUCMOMNb30BaHMEM KOHKPETHOro 0BOpYOoBaHWS U COeOMHUTENbHBIX

MYdT B 4aCTU TONLLMHBI MydTbl M 0BLLEN ANUHBI MYdThI.

J1.8 TeomeTpuyeckue pasmepbl MydpT OMpeccoBaHHbLIX coeauHeHun Ans apmaTypbl krnacca A800 m Gonee AoOmkHbl ObITb
3KCMNepMMEHTanbHO 060CHOBaHbI C Y4ETOM BO3MOXHOCTEN ONPECCOBOYHOrO 060pyA0BaHMS.

J1.9 Pa3amepbl MydT 13 ctanm 10 onpeccoBaHHbIX coeanHeHuin ansa apmarypbl knaccos A400, A500 n A600 npueeaeHbl B Tabnuvue

n.a.
Tabnuua J1.1
Knacc OnameTp coegunHsiemon [eomeTpuyeckme pasmepbl COEANHUTENBHbBIX MydT

CTbikyemon apmatypbl dpy , MM

apmatypsbl

AnvHa iy , MM TONWMHa Hapy>XHbl AnameTp
CTEHKM £, MM dmﬂ MM
He MeHee
A400, A500 16 8dp MPY MHOTOKPATHOM 4,5 28,5
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OMNPECCOBKE C NPOMEXYTKaMM

18 5 32
20 5,5 35
22 6 39
25 8 43,5
28 9 49
32 10 55,5
36 1 62
40 12 69,5
AB00 16 94y NPY MHOTOKPATHOI 6 32
OMPECCOBKe C NPOMEXyTKamM
18 6,5 36
20 7,5 40
22 8,5 45
25 10 48
28 1" 56
32 12 63
36 13 68
40 14 75

MpunoxeHue M

PACYET U3I'MBAEMbIX NIEMEHTOB C HANPATAEMOW APMATYPOW, HE UMEIOLLEN CLENNEHUA C BETOHOM

M.1 Pac4yeT no MpoYHOCTM HOpMarbHbIX CEYEHUN M3rMbaeMbIX SNEMEHTOB Xerne3obeTOHHbIX KOHCTPYKUMM C Hanpsraemomn
apmaTtypoii, He UMeroLel cuenneHuss ¢ 6eToHoM, criegyeT NpPousBOAUTL C YY4ETOM PaBHOMEPHOro AedOpMUPOBaHUS apMaTypbl Mo
ONVHE KOHCTPYKLUN.

M.2 PacyeT no nNpoOYHOCTN HOpPMarbHbIX CEYEHUA M3rMbaemblx 3reMeHTOB 0e3 cuenneHuss apMaTtypbl ¢ 6ETOHOM CO CXeMoWn
packnagkv npegHanpsXeHHON apmaTypbl cornacHo nyHkty 10.4.15 B cTagum akcnnyataumm npounssogaTt us ycnosms (8.3), B KOTOpOM

3HaueHus npegenbHoro usrnbatowero MomeHTa A, ;, onpegensioT no gopmyne
Mu!t = Rb 'b'x'(h() - 0,5x) + RSC.AS '(hO —a)- Rs 'As '(asp —a)- (M.1)

Bbicoty cxaToit 30HbI X (pucyHok M.1) n HanpsbkeHue B MpeOBapuUTEribHO HaMpshKeHHOW apMartype G onpedensior U3
COBMECTHOTO peLleHUst ypaBHEHWN:

Rybx+Ry A — Gy Ay, — Ry A =0; (M.2)
o, = 150{M - lj +0g, < 0,85R,, (M.3)
X

rae Oy, - NpeaBapuTenbHOe HanpsbkeHne B apmaTtype C y4eToM BCex notepb u Y g, =0,9.

Ecnu 3HadeHne G, nonyveHHoe no dopmyne (M.3), npesbiwaeT 0,85Rs, TO BbICOTY CXXaTOWM 30HbI ONpefenstoT N3 ypaBHEHUS

(M.2), npuHumas B Hem G, = 0,85R; .
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PucyHok M.1 - Cxema ycunuii U HanpspkeHuin B ce4eHnn, HopMarnbHOM K MPOAOSIbHOM OcK M3rmbaemoro npeasapuTeribHO
HanpskeHHOro anemeHTa 6e3 cuenneHns apmatypbl ¢ GETOHOM, MpY ero pacyeTe Mo NPOYHOCTH

M.3 3HayeHne momeHTa Mult ONns n3arnbaemblx 3rIEMEHTOB C MOSKON B CXaTOW 30HE onpenendarT B 3aBUCUMOCTU OT NOJTOXEHUA
rpaHnubl cXXaTow 30Hbl 6eToHa:

- €Cnu rpaHnLa NPoXoamnT B Norke, T.e. cobnogaeTcs ycnosune

Gy Ay + Ry Ay SRyb' 0 p+R Ay (M.4)
TO 3HaueHne M, ONpeaensioT Kak Ans NPSIMOYroNbHOMO CEeYeHUs LMPUHOW b'f .
B cdhopmyne (M.4) HanpspkeHne G onpeaenstoT no dgopmyne (M.3), npuHumas B Hen X = h'f .

- ecrnu rpaHuua npoxogut B pebpe, T.e. ycrnosue (M.4) He cobntogaetcs, 3HaveHue Mu,t onpegensaT no dgopmyne (8.7),

MPYHMMAst BBICOTY CXKaToON 30HbI N3 COBMECTHOTO peLueHust ypaBHeHust (M.3) ¢ yuetom orpanndenus 6 < 0,85R, v ypasHenus (M.5)

Rybx+ Ry (b' b)Y p+Ry Ay — 0 Ay, — Ry A = 0. (M.5)

M.4 [onyckaeTtca pacyeT no NPOYHOCTN HOPMarbHbIX CEYEHWI N3rnbaemMbIX 3N1EMEHTOB KOHCTPYKUMIA 6e3 cuenneHus apmatypbl C

6EeTOHOM NPOM3BOAMTL COrnMacHoO noapasaeny 8.1 Kak BHELLEHTPEHHO CXKaTbIX ANIEMEHTOB, Onpeaensisi BHyTPEHHUE YCUITUA B CEYEHUN C

YY4ETOM TONBbKO HeHanpsiraeMol apMaTypbl U MpPUHMMas ycunue OT MPeABapUTENbHOMO HAaTSXKEHWs apMaTypbl Kak BHELLHHOH
CXXMMaIOLLY0 NPOAONbHYIO CUINY, onpeaensiemyto no opmyne

A (M.6)
3HaueHue G, B chopmyne (M.6) LonyckaeTca NPUHUMATL PaBHbLIM
G, =0y, +100, (M.7)

rae O, - cMm. hopmyny (M.3), Mla.

Sp

M.5 PacyeT no MpOYHOCTM HOPMarsbHbIX CEYEHUI u3rmbaemblx 3nemMeHToB 6e3 cuenneHus apmaTtypbl ¢ 6eTOHOM B cTaguu
npenBapuTenbHOro obxaTtusi criegyeT npomnssoantb no 9.2.10.

MNpunoxenve M. (BeegeHo gononHutensHo, Mam. N 1).

YK 624.012.3/4(083.13) OKC 91.080.40
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KnioueBble crnoea: GeTOHHbIE U Xene306eTOoHHble KOHCTPYKLMMW, pacyeTHble 3HaYeHWUsi, MPOYHOCTHble U
AeopmalnoHHble XapaKTepucTuku 6etoHa, TpeGoBaHMsA K apmartype, pacyeT Mo MNPOYHOCTW, pacyeT Mo
06pa3oBaHuMio TPELLMH M pacyeT No AedhopMaumam, 3almuTa KOHCTPYKLMIA OT HeGNaronpusATHLIX BO3AENCTBUM

Pepakuns gokymeHTa ¢ y4eTom
N3MEHEHUN 1 JONOSTHEHWIA NOAroToBNeHa
AO "Kopgekc"
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