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Mpegucnosue

Llenn n npuHumnel ctaHgapTusaumm B Poccuiickon depepauum yCcTaHOBMEHbI
PenepanbHbiM_3akoHoM 0T 27 pekabpa 2002 r. N 184-®3 "O TexHu4eckom
perynvpoBaHun’, a mnpaBuna pa3paboTku - nocTaHoBneHveM [IpaBuTenscTBa

Poccuiickon ®enepaumm ot 19 Hosa6psa 2008 r. N 858 "O nopsigke paspaboTku u
VTBEPX1EeHUs CBOAOB NpaBuit”.
CsepeHus o cBofe npasun

1 NCNOJTHATENDb - OAO "BHUUT um.B.E.BegeHeesa"

2 BHECEH TexHumyeckum KoMuMTeETOM MO CTaHgaptu3aumm TK 465
"CTtpoutenbcTeo”

3 NOArOTOBIJIEH k yTBepxaeHuto lenapTameHTOM apXMTEKTYpbl, CTPOUTENLCTBA
1 rpagoCTPOUTENBHON NONMUTUKK

4 YTBEPXOEH npukazom MuHucTepcTBa permoHanbHoro passutusa Poccuinckon
Penepauunm (MuHpervoH Poccun) ot 29 nekabps 2011 r. N 635/13 v BBedeH B
pencteue ¢ 01 aHBapst 2013 r.

5 S3APEMMCTPUPOBAH ®epgeparnbHbiM  areHTCTBOM MO TEXHUYECKOMY
perynmpoBaHunio n metporiormn (Pocctangapt). lMepecmotp CIT 41.13330.2011
"CHuI1 2.06.08-87 BeToHHbIE 1 erne306eTOHHbIE KOHCTPYKLMN MO POTEXHNYECKNX
coopyxeHun"

UHpopmayusi 06 usMeHeHUsIX K HacmosiuieMy ceoly npasur rybnukyemcs 8
exezo0HO  u30agaeMOM  UHQOPMaUUOHHOM  yKkazamerne  "HauyuoHaribHble
cmaHO0apmebl”, @ meKcm U3MEHEHUU U [1orpasoK - 8 EeXeMecsiYHO u30asaeMbixX
UHGbOpMaUUOHHbIX  yKazamesisix "HayuoHanbHble cmaHOapmbl”. B crydae
nepecmompa  (3aMeHbl) UU  OMMeHbI — Hacmosiuez2o ceola  rnpasus
coomeemcmeywujee ysedomreHue 6ydem orybriUKOBaHO 8 EXeMECSYHO
usdasaeMoM UHOpPMayUOHHOM yKasamene "HauuoHanbHble cmaHOapmabl”,
Coomeemcmesyow,asa uHgpopmayusi, yeedoMreHUe U MmMeKcmbl pasMeuw,aromcs
makxe 8 UHgopmayUOHHOU cucmeme obuw,e2o Monb308aHus - Ha oguyuarbHOM
catime pa3spabomdyuka (MuHpeauoH Poccuu) 8 cemu lhmepHem

BeeneHue
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HacTtosumin cBog npaBun €BNSeTCA akTyanusupoBaHHoW pepakuuven CHull
2.06.08-87 "BeTOHHble U >kene3obeTOHHble KOHCTPYKLMU MMOPOTEXHUYECKUX
coopyxeHu". OcHoBaHvem AN pa3paboTky HOPMAaTMBHOIO AOKYMEHTa SABMSieTCs
PenepanbHbI 3akoH oT 30 aekadbpa 2009 r. N 384-93 "TexHu4eckuii pernamMeHT o
©e30MacHOCTM 34aHWUN U COORYXEHWNIA".

AkTyanuaupoBaHHas pegakuma CHull 2.06.08-87 paspabortaHa OTKpbITbIM
AkuunoHepHbiM  O6wecteom "BHUUIT um.B.E.BegeHeeBa" (kaHO. TexH. Hayk
Al.MNak - pykoBoguTenb TeMbl, [JOKTOpa TexH. Hayk E.H.Bennengup,

B.B.Mmarosckuin, B.6.Cygakos).

1 O6nacTb NpUMeHeHns

HacTtosiumii cBog npaBwi pacnpoCTPaHsETCA Ha MNPOEKTUPOBaHWE BHOBb
CTPOSILLMXCS, PEKOHCTPYMPYEMBIX N PEMOHTUPYEMBIX PEYHBIX U MOPCKUX BETOHHbIX
N Xene300EeTOHHbIX MAPOTEXHUYECKUX COOPYKEHUA BCEX KMACCOB, BXOASLWMX B
COCTaB 3HEpPreTU4eckUx U BOAHO-TPAHCMOPTHbLIX FMAPOY3IIOB; COOPYXEHW Ans
60pb0Obl C HABOAHEHMSIMM U 3aLLMTLI TEPPUTOPUM OT 3aTONNEHNS U MOATOMNNEHNS; a
Takke [JOIDKEH  UCMOMb30oBaTbCA  MpPU  pacyYeTHOM  OLEHKE  COCTOSIHUS
3KCnryaTupyeMbiX COOPYXEHUA (B TOM YMCME C YY4ETOM [aHHbIX HaTYpPHbIX
HabnogeHun n obcrnegoBaHnin).

B npoekTax COOpyXeHWW, npeAHa3Ha4YeHHbIX [ANsl  CTPOMTENbLCTBA B
CeNCcMMYECKMX parioHax, B CeBepHOM CTPOUTENbHO-KIMMATUYECKON 30HEe, B
palioHax pacnpoCTpaHEHUs1 MPOCAAOYHbIX, Habyxaloumx u cnabbix No ¢wm3aunko-
MeXaHU4YeCKMM CBOWCTBaM [PYHTOB, AOMMkHbI COBnogaTbcsl AOMOMHUTESNbHbIE
TpeboBaHUsi, MPeabsBrsSiEMble K TakUM COOPYXEHWSIM  COOTBETCTBYHOLLWMU
HOPMAaTMBHbLIMW JOKYMEHTaMM.

2 HopmaTuBHbIE CCbISIKU

B HacTosiwem cBoge npaBwui MCMOMb30BaHbl HOPMATMBHLIE CCbIKM Ha
crnegyoLwe HopMaTUBHbIE JOKYMEHTbI:

TOCT P 53231-2008 BeToHbI. NpaBuna KOHTPOIst U OLEHKN MPOYHOCTH

[OCT 26633-91 BeToHbI Tsxenble U MENKO3epHUCTbIE. TEXHNYECKME YCIOoBUSA

CI1 28.13330.2012 "CHwuIT 2.03.11-85 3awmta cTpouTenbHbiX KOHCTPYKLMIA OT
Koppo3un"

CI140.13330.2012 "CHwuI 2.06.06-85* MnoTuHbI 6€TOHHBIE U Xene3o6eToHHbIe"

CIl_58.13330.2012 "CHuIT 33-01-2003 [napoTEXHUYECKME COOPYKEHMS.
OcHoBHble nornoxeHus"

Cl__63.13330.2012 "CHulT 52-01-03 bBeToHHblE W Xene300eTOoHHbIe
KOHCTPYKU UK. OCHOBHbIE MOMOXeHNs"

CI1131.13330.2012 "CHwuI1 23-01-99* CtpouTensHasa knmmatonorns”

MpumeyvaHne - lMpy NONb3OBaHWM HACTOAWMM CTaHO4APTOM Lienecoobpa3Ho
npoBepuTb  OEWCTBME  CCbINOYHbIX CTaHO4apToB WM KraccudmkaTopoB B
MHJOPMALIMOHHON cucTeme obLLEro NoNb3oBaHMsA - Ha oL ManbHOM canTe opraHa
Poccunckon ®enepaumm no ctaHgaptmsaumn B cetm VIHTEpHeET unn no exerogHo
n3gasaeMomy MHAGOpPMaUMOHHOMY yKasaTeno "HauwmoHarnbHble cTaHgapTbl”,
KOTOpbIA OMybrMkoBaH MO COCTOsHWMIO Ha 1 sHBaps Tekywero roga, M no
COOTBETCTBYIOLLWM EXEMECAYHO U3gaBaeMbiM MHOPMALIMOHHBIM  yKasaTensam,
OnybnMKOBaHHBIM B Tekylwem rogy. Ecnm CCbINOYHbIA  OOKYMEHT 3aMeHeH
(v3mMeHeH), TO npM  MNOMb30BaHWM  HACTOAWMM  CTanHgapToMm  cregyet
PYKOBOACTBOBATLCA 3aMEHEHHbIM (M3MEHEeHHbIM) JOKYMEHTOM. ECnmn cCblnoyHbIv
OOKYMEHT OTMEHeH 6e3 3aMeHbl, TO MOSIOXEHNE, B KOTOPOM [laHa CCbIflka Ha Hero,
NPUMEHSIETCA B YacTW, HE 3aTparvBatoLLe 3Ty CCbISIKY.

3 TepMUHbI U onpeaeneHus

[nsa uenen HacTosILLEro CBoAa NPaBMI UCMOSb3YHTCH Creaylolme TEPMUHBI 1
onpegenexHus:
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3.106eToHHaA KOHCTPyKUMA: KOHCTpyKuusi, BbIMONHEHHas w3 OeToHa 6e3
apMatypbl UMM C HEBOMbLUMM  KOMMYECTBOM apMaTypbl, YCTAHOBIIEHHOM MO
KOHCTPYKTUBHBIM COOBPaXeHWsIM; pacyeTHble yCcunms OT COOCTBEHHOrO Beca wu
BHELUHUX Harpy3ok W BO34EeWCTBUA B GETOHHOW KOHCTPYKLMW BOCMPUHMMAOTCH
6eToHOM.

3.2 xene306eTOHHasi KOHCTPyKUMs: KOHCTPYKLMSA, BbiNONHEHHas M3 GeToHa K
paGoyelt cTanbHOW apMaTypbl; pacyeTHble YCUNMSt OT COBCTBEHHOTO Beca U
BHELUHMX  Harpy3oK W  BO3QENCTBUA B Xene3oBGEeTOHHOM  KOHCTPYKLMM
BOCMpPUHUMaLIOTCA 6ETOHOM 1 paboyeii apMaTypo.

3. 3 cranexene3obeToHHasA KOHCTPyKuusi: KOHCTpyKUusi, BbINOMHEHHas Wu3
6eToHa, paboueil cTepxHEBOW apMaTypbl M paboder apmaTypbl M3 JIUCTOBOIO
npokarta; pac4yeTHble ycunma OoT COOCTBEHHOIO Beca W BHELLHUX Harpy3ok u
BO3ENCTBUN B CTanexerne3o0eTOHHOM KOHCTPYKLMU BOCNPUHUMAOTCSt 6ETOHOM 1
pabouyer CTEPXKHEBOW U NIMCTOBOW apMaTypou.

3.4 ctaneb6eToHHass KOHCTPyKumA: KOHCTpyKUMS, BbINOMHEHHas u3 ©6eToHa wu
BHELLHEN pabouvelt apmaTypbl M3 JIMCTOBOrO MNpoKaTa; pacyeTHble ycunms oT
CODCTBEHHOTO Beca W BHELUHUX Harpy3ok W BO3OEWCTBUMM B cTanebeToHHoM
KOHCTPYKL MM BOCTIPUHUMAIOTCSt BETOHOM U NIUCTOBOI apMaTypo.

OcHoBHble BykBEHHbIEe 0603HaYEHUS!, NMPUHSTbIE B HACTOSILLEM CBOAE MpaBu,
NpuBEAEHbI B NpUnoXxkeHun A.

4 OOwWwme NonoXxeHus

41 Tlpn npoekTMpoBaHuM OETOHHbIX W  Xene300EeTOHHbIX  KOHCTPYKLMN
MMOPOTEXHNYECKNX COOPYXeHui Heobxogmmo cobnogatb, Kpome TpeboBaHun
[aHHOro ceofa npaewun, Takxke Tpebosanus Cl1 58.13330.

4.2 Bbibop Tuna GETOHHbIX WU ene300EeTOHHbIX KOHCTPYKUMN (MOHOMUTHBIX,
COOPHO-MOHOMMUTHBIX, COOPHLIX, B TOM YMCrie NpeaBapuUTeribHO HanpsiKEHHbIX U
3aaHKepPEeHHbIX B OCHOBaHWE) [OO/PKeH MPOU3BOAMTLCS UCXOOS W3  TEXHMKO-
3KOHOMWYECKOTO  COMOCTAaBfIeHUSI  BapvaHTOB C  y4eTOM  ONTUMAsibHOMo
MCMosSib30BaHUA TPYAOBbIX pecypcog, martepuarnos, CTUMYNNPOBaHMS
3HeprocbepekeHns, CHMKEHUSI CTOMMOCTUN CTPOUTENBCTBA.

Mpn BbIOOPE 3nNEMEHTOB COOPHbLIX KOHCTPYKUMIA CreayeT paccmaTpuBaTb
LenecoobpasHoCTb NMPUMEHEHMSI NpeaBapUTENbHO HampsiKeHHbIX KOHCTPYKLMA K3
BbICOKOMPOYHbIX GETOHOB U apMaTypbl.

Tunbl KOHCTPYKLMIA, OCHOBHblE pa3Mepbl UX 3MEMEHTOB, a TaKXe CTeneHb
HacblILWEHWs1 xene3o00eTOHHbIX KOHCTPYKLUA apmaTypor Heobxoaumo MpuHUMaThb
Ha OCHOBaHUW CPaBHEHUS TEXHUKO-3KOHOMUYECKUX NOKa3aTernen BapuaHToB.

4.3 OnemeHTbl COOpHbIX  KOHCTPYKLUMA  AOOMKHbI  OTBeYaTb  YCIIOBUSM
MEeXaHW3NPOBAHHOIO N3rOTOBIIEHUS HA CreLnanM3npoBaHHbIX NPeanpusaTUsIX.

Crnegyer  paccmatpuBaTb  Llenecoobpas3HOCTb  YKPYMHEHUs  COOpPHbIX
KOHCTPYKLUMA C Y4ETOM YCMIOBMA WX W3rOTOBMEHMS, TPaHCNOPTUPOBaHUS W
rpy30nogbEMHOCTM MOHTaXHbIX MEXaHW3MOB.

4.4 [Ina MOHONUTHBLIX KOHCTPYKLUMIA cnegyeT npegycMaTpvBaTth YHUULMPOBAHHbIE
pa3mepbl, MO3BONSAOLLME MPUMEHATL MHBEHTaPHYHO onanyoky.

4.5 KOHCTpYKLMWM Y3MOB M COEOUHEHWUA 3NEMEHTOB B COOPHBIX KOHCTPYKLMAX
OOIDKHbI  obecrneunBaTe HaOEeXHyl0 Mepegady  YCWINMA, MPOYHOCTE  Cammx
3MIEMEHTOB B 30HE CTbiKa, @ Takxe CBS3b AOMOMHUTENBHO YroxeHHoro 6eToHa B
CTblKe C 6ETOHOM KOHCTPYKLIUN.

46 Tlpyn NpPOEKTUPOBAHWN  KOHCTPYKLMUA  TMOPOTEXHUYECKMX  COOPYXEHWUN,
HeQoCTaTOMHO anpobMpoBaHHbIX MPAKTUKOM MPOEKTUPOBAHWUS U CTPOUTENLCTBA,
ONS1 CIIOXKHbIX YCIOBWI CTaTUHMECKOM WM AMHAMUYECKON paboTbl KOHCTPYKUMA B
OOMnorHeHne K pacdeTaM  HeobxoauMmo  npegycMmaTpuBaTtb — NpoBeAeHue
3KCrNepMeHTarbHbIX UCCIEeA0BaHWN.
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4.7 [Ons obecneyeHusi Tpebyemon BOAOHEMPOHULL@AEMOCTU U MOPO3OCTOMKOCTM
KOHCTPYKL U HEO6X0AMMO NpeaycMaTpmBaTh CrieayloLme MeponpusiTust:

yknagky OeToHa COOTBETCTBYHLLMX MapoK MO BOAOHEMNPOHWLAEMOCTU W
MOPO30CTOMKOCTU CO CTOPOHbl HaMOPHOM PaHW U HapyXHbIX MOBEPXHOCTEN
(ocobeHHO B 30Hax NepeMeHHOro YpOBHS BOAbI);

npumeHeHve NOBEPXHOCTHO-aKTUBHBIX AobaBok K 6eToHy
(BO34yXOBOBIEKAOLLMX, NNACTUMLMPYIOLWMX U AP.);

YCTPOMCTBO  MPOTMBOMIBTPALMOHHBIX ~ 3MIEMEHTOB  (YNIIOTHEHW) B
AehopMaLMOHHBIX LBaX W MpUMEHEHUE CcheLmanbHOM TEXHONOMU MOArOTOBKM
rOPU3OHTasbHbIX CTPOUTENBHBIX LLBOB;

YCTPOWCTBO ApEHaXa CO CTOPOHbI HAMOPHOW rpaHu.

Bbibop MeponpusiTuii  criefyeT  NPOM3BOAWTL Ha  OCHOBE  TEXHUKO-
39KOHOMUWYECKOrO CPaBHEHUs! BApUaHTOB.

5 MaTtepuanbl AnA 6eTOHHbIX U
XKerne3o0eTOHHbIX KOHCTPYKLUNA

BeToH

5.1 BeToH Ons GETOHHbIX M Xene300EeTOHHbLIX KOHCTPYKUWMA rMOpPOTEXHUYECKUX
COOpYXeHU [0fpkeH yaoBneTBopATh TpeboBaHusam [OCT 26633 1 ykasaHuaMm
HacTosiLLero pasaena.

5.2 Tpn nNpoekTUpoBaHMM OETOHHLIX W  Xene300ETOHHbIX  KOHCTPYKLMWIA
TMOPOTEXHUYECKUX COOPYKEHUA B 3aBMCMMOCTM OT BMAA W YCNOBUMA paboThl
HeoOX0OQUMO YyCTaHaBMMBaTb MoKa3aTenm kadecTBa OETOHa, OCHOBHbIMK U3
KOTOPbIX SABMATCS criegytowme:

a) knaccbl 6eToHa No NPoOYHOCTU Ha cxaTtue (MIMa), koTopble OTBEYaT 3HAYEHMIO
rapaHTUPOBAHHOM NPOYHOCTM BeTOHa, ¢ obecneyeHHocTbo 4 = 0,95. B MacCuBHbIX
COOpYXXEeHUAX  [onyckaeTcs npuMmeHeHne  OETOHOB  CO  3HAYEHUSMM
rapaHTUpoBaHHOWM NPOYHOCTM ¢ ob6ecneyveHHocTbio ¢ = 0,90.

Ona BHyTpPeHHEN 30Hbl OGETOHHbIX TPaBUTALMOHHBIX MMOTUH [OMYyCKaeTcs
nNpuUMeHeHne OETOHOB CO  3HAYEHUSIMW  TapPaHTUMPOBAHHOM  MPOYHOCTU  C
obecnevyeHHocTblo ¢ = 0,85.

B npoektax HeobGxoauMmo npedycMaTtpviBaTb criegylolpe krnaccbl 6eTtoHa no
NPOYHOCTU Ha cxatue: B5; B7,5; B10; B12,5; B15; B17,5; B20; B22,5; B25; B27,5;
B30; B35; B40.

Mpn HagnexalleMm 060CHOBaHWM AONYCKaeTCH yCTaHaBMBaTb NPOMEXYTOYHbIE
3Ha4yeHus KrnaccoB 6eToHa NoO MPOYHOCTM Ha CxXaTue, OTNMYalLWMecs OT Bblle
nepevucrieHHbIX.  XapakTepucTukm 3Tux OeToHoB  criegyeT  nNpuHUMaThb
UHTepnonsauven;

6) knaccbl 6eToHa Mo NPOYHOCTM Ha OCEBOE PACTSHKEHME.

OTy xapaKTepucTuKy YyCTaHaBnuBalOT B ClyyasX, Korga oOHa onpegensier
NPOYHOCTb KOHCTPYKLIMI 1 KOHTPOINMPYETCH Ha NPOU3BOACTBE.

B npoekTax HeoGxoovMmo npedycmaTpuBaTh Crieaylolme Krnaccbl 6eToHa no

NPOYHOCTU Ha oceBoe pacTsxeHue: B4 0,8; B; 1,2; B4 1,6; B;2,0; B;2,4; B; 2,8; B;
3,2;

B) Mapku 6eToHa N0 MOPO30CTONKOCTM.

B npoektax Heobxoaumo npedycMaTpvBaTb Creaylolme Mapku 6eToHa no
mopo3socTtorkocTu: F50; F75; F100; F150; F200; F300; F400; F500; F600; F700;
F800; F1000;

r) Mapku 6eTOHa NO BOAOHEMNPOHULL@EMOCTH.
B npoektax HeobxoguMmo npedycmaTpuBaTb CReqylolme Mapku 6eToHa no
BogoHenpoHuuaemocTtu: W2; W4; W6; W8; W10; W12; W14; W16; W18; W20.
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5.3 K 6eTOHY KOHCTPYKLMIA rMOPOTEXHUHECKUX COOPYXEHUA MOTYT NpeabsBsaTbCS
OOMNOmNHUTENbHbIE, YCTaHaBNMBaeMble B  MNpOeKTax W  NOATBepXOaemble
3KCMepUMeEHTanbHbIMU UCCrEeAOBaHUSIMM TPeOOBaHUA: MO MPOYMHOCTW Ha COBUM
rOpU30HTarbHbIX CTPOUTENbHbIX LLBOB, npeaensHown pacTsHKUMOCTH,
COMPOTMBMSIEMOCTN UCTUPAHMIO MOTOKOM C AOHHBIMU M B3BELLUEHHLIMU HaHOCaMM,
CTOMKOCTU nNpPOTUB KaBuTauUWW, TEMMOBbLIAENEHMIO NpW TBepaeHun OeToHa,
OTCYTCTBMIO BPEQHOro B3aMMOAENCTBUS LLENOYEN LleMeHTa C 3anonHUTeNnsaMm 1 ap.

3HadeHMs1 npepenbHOM pacTsxumocT 6eToHa M CABWMIOBOW MPOYHOCTMU
rOPU30OHTarbHbIX CTPOUTENbHLIX LUBOB MPMBEAEHbI COOTBETCTBEHHO B Tabnuuax
b.6 n b.8 npunoxeHus b.

5.4 TpeboBaHusi k OGETOHY KOHCTPYKLUA TMOPOTEXHUYECKMX COOPYXKEHUA MO
NPOYHOCTU Ha CXXaTWe U PacTsXKeHNe, MOPO30CTOMKOCTM, BOAOHENPOHULLAEMOCTU U
T.0. HeobxoamMmo ycTaHaBnMBaTb AndPEepeHLMPOBaHHO MO 30HAaM COOPYXEHWUS,
npu 93ToM TpeboBaHUsi K TEXHUYECKMM XapaKTepucTukam 6eToHa [OOMmkHbI
COOTBETCTBOBATb (PAKTUYECKMM YCIOBUsIM paboTbl GETOHa pasnuyHbIX 30H U
YyacTeln COOPYKEHVIN B Nepro CTPoUTENbCTBA U SKCNyaTaumm.

5.5 Cpok TBepaeHus (Bo3pacT) 6eToHa, oTBeYaloLWmii ero Knaccam no nNpoYHOCTH
Ha CXaTue, Ha OCEBOE pacTsHkeHWEe U Mapke MO BOAOHEMNPOHWULLEGEMOCTH,
NPUHUMAETCS, Kak nNpaBuio, AN KOHCTPYKUMA PEYHbIX MOPOTEXHUYECKUX
coopyxeHur 180 cyT, Ans cOOPHbIX 1 MOHOMUTHBLIX KOHCTPYKLMIA MOPCKUX U PEYHBIX
NOpTOBbLIX COOpYXeHWI - 28 cyT. Cpok TBepaeHus (Bo3pacT) 6eToHa, oTBeYaloLLmii
€ro NPOEeKTHOM Mapke Mo MOPO30CTOMKOCTU, MPUHNMAETCS 28 CyT.

MpumeyvaHve - Ecnmn n3BeCTHbI CPOKK haKTUHECKOro Harpy»KeHUst KOHCTPYKLWA,
cnocobbl UX BO3BEAEHUsi, YCMOBUS TBepAeHuss OeToHa, BMO M Ka4YecTBO
NPUMEHSIEMOTO LieMeHTa, TO JOMNyCcKaeTCs yCTaHaBNMBaTh Knacc 1 Mapku 6eToHa B
MHOM BO3pacTe.

5.6 Knaccbl 6eToHa No NpOYHOCTM Ha CxaTne 1 pacTsbKeHUE OOIDKHbI HadHavYaTbCst
B 3aBMCVMMOCTM OT YPOBHSI HANPSXKEHUIA B PACYETHBLIX 30HAX COOPYKEHUSI C Y4ETOM
PaKTUHECKOro BPEMEHN HArpyXeHNs1 KOHCTPYKLNIA.

Ona »xene300eTOHHbLIX 3MIEMEHTOB M3 TSHKENoro 6eToHa, pacCYUTbLIBAEMbIX Ha
BO3ENCTBME MHOIOKPATHO NMOBTOPSIIOLLENCS HArpy3Ku, 1 ene3obeToHHbIX CxXaTbIX
CTEPKHEBbIX KOHCTPYKUMIN (HabepexHble Tuna acTakag Ha CBasx, CBasix-
oboroykax 1 T.M.) criegyeT NpPUMEHsITb BETOH Kracca no NPOYHOCTU Ha CxXaTue He
Hwke B20.

[na npeaBapuTenbHO HanpsPKEHHbIX ANIEMEHTOB criedyeT npuHumaTtb 6eToH
Kracca Mo MNpOYHOCTM Ha cxatue: He MeHee B15 - gnsa KOHCTpyKuui co
CTepxHEBOW apmatypou; He meHee B30 - ana anemeHTOB, MorpyxaembiX B rpyHT
3abuBKOM UNn BUGpUpoOBaHNEM.

5.7 TpeboBaHns N0 MOPO30CTONKOCTY NPELABABISIOTCSA TOMbKO K OETOHY, KOTOPbIN
Haxo4uTCS B 30HE NEPEMEHHOTO YPOBHS BOAbI, U HAPY>KHOMY HafBOAHOMY GETOHYy.
Mapky GeToHa Mo MOPO3OCTOMKOCTM CrefyeT HasHayaTb B 3aBUCUMOCTWU OT
KNMMaTUYECKMX YCMOBUIA parioHa CTPOUTENbLCTBA WM YMCHa PacyETHbIX LIMKIOB
(cmMeH) nonepemMeHHOro 3aMopaxvBaHWs U OTTanBaHWs B TedeHue roga (no AaHHbIM
OOMrOCPOYHbIX HabNAEHUIA), C Y4ETOM 3KCNIyaTaLOHHbIX YCIIOBUNA.

[na KOHCTPYKUUMA M YacTeil COOpPYXEeHU B 30HE NEepPeMEHHOr0 YPOBHSA BOAbI
(Bknoyasi OBYXMETPOBYHO 30HY Hag Hew) mMapky GeToHa mo MOpPO30CTOMKOCTU
crnegyeT npuHMMaTh no tTabnmue 1.

Tabnuvua 1



KnumaTunyeckue ||Mapka ©GeToHa no MOPO3OCTOMKOCTWM MpU YUCIe  LMKIIOB
ycroBus NonepeMeHHOro 3aMOpPaXXBaHNA 1 OTTanBaHWS B rof

no 25( ot 51- 101- |[[151- |/ 201- || 251-
BKNtounTenbHo || 26-50 || 100 150 200 250 300

YMepeHHble F50 F100 ||F150 |[F200 |[F300 |F400 {fF600
Cyposble F100 F150 ||F200 |[F300 |[F400 |F600 {fF800
Ocob6o cyposble || F200 F300 ||F400 | F500 | F600 ([F800 | F1000
MNpumeyaHns

1 KnumaTtuyeckne ycrnoBus xapakTepusyrTCH CpeAHEMEeCSYHON TemnepaTypou
Hanbornee xofnogHOro Mecsua: ymepeHHble - Bbiwe MuHyc 10 °C; cypoBble - OT
MuHyc 10 oo muHyc 20 °C BKNOYUTENBHO; 0COB0 CypoBble - Hke MuHyc 20 °C.
CpegHemecsayHble TemnepaTypbl Haubornee XOMnogHOro Mecsua Ans panoHa
cTpoutensctBa onpegenstotca no CM131.13330, a Takke N0 [OaHHbIM
rMapoMeTEOPOSIOMMYECKON CIYXObI.

2 Tlpn OQHOBPEMEHHOM BO3OENCTBMM 3aMOPaXMBaHWS - OTTaMBaHUSA U
arpeccuBHON BOAbI-Cpeabl HeobxoQuMo y4YnUTbIBaTb TpeboBaHus,
npegbaBnsgeMble K MaTepranam n koHcTpykumam ClM128.13330 n [OCT P 53231,
N npumMeHsaTb 6eToHbl 6Gonee BBLICOKMX MapoK MO MOPO30CTOMKOCTW: Mpwu
BO34ENCTBMN Crnabo- U cpegHearpecCBHOM BOAbI-CPEAbl - HA OA4HY CTyMeHb, a
npy BO34ENCTBUN CUNbHOArPECCHBHOM BOAbI-CPeabl - Ha BE CTYMNEHMW.

[na HanopHbIX KOHCTPYKLUIA MAPOY3ioB C BOAOXPaHUULLAMU MHOMOMETHEro 1
rogoBOro perynvpoBaHnsl CToka B 30He CpaboTKy BOAOXPaHMIMLA A0 ropu3oHTa
MepTBOro obbema Mapky 6eToHa Mo MOPO3OCTOMKOCTU AOIKHbI ObITb HE Hubke
F150 - gna ymepeHHbix, F200 - ans cypoBbix u F300 - ana ocobo cypoBbix
KNMMaTU4YeCKMX YCIIOBUN.

0Ona HagBOOHOM 30HbI COOPYXEHU Mapkm OeToHa MO MOPO30CTOMKOCTM
Ha3Ha4alTCA C y4eTOM aTMOCEepHbIX BO3AencTBuA, HO He Hwike F100 - ans
ymepeHHbIX, F150 - gna cypoBbix 1 F200 - ans 0ocobo cypoBbIX KMMMaTUYECKMX
YCIOBUNA.

MpumeyaHne - [Ona HapyXHbIX 30H COOPYXEHWUM W KOHCTPYKUMRW, fae npu
OCHOBHbIX COYETaHWSX Harpy3oK M BO3OEWCTBUA MMET MECTO pacTarvMBarolme
HanpsbxkeHus (aedopmauum), criegyeT NpuMeHsATb 6eToHbl ¢ Gonee BbICOKOW (He
MeHee, YeM Ha OfHY CTYMeHb) MOPO30CTOMKOCThHO.

5.8 Mapky 6eToHa NO BOAOHENPOHWLAEMOCTW HasHa4yalT B 3aBUCUMOCTU OT
rpagueHTa Harnopa, onpeaensieMoro Kak OTHOLLUEHWE MakKCUManbHOro Hamopa, M, K
TOMWWMHE KOHCTPYKUMU (MNM PacCTOSIHAKO OT HamoOpHOW rpaHu OO ApeHaxa), M, U
TemnepaTypbl KOHTAKTUPYIOLLEN C COOpYKeHeM BoAbl, °C, no Tabnuue 2 ¢ yyeTom
arpeccuBHOCTU Bogbl-cpeabl no CI128.13330.

Tabnuvua 2
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Temnepatypa Mapkn 6eToHa No BOOOHEMPOHULLAEMOCTU MpU rpagueHTax
Boabl, °C Harnopa
ao 5|cBbiwe 5| cBbiwe 10||cBbiwe 20 ao 30
BkntouuTensHo || go 10 no 20 BKIMIOYUTENBHO
Ho 10| W2 w4 W6 w8
BKIMIOUYUTENBHO
Cebiie 10 pgo 30||W4 W6 w38 W10
BKMHOYUTENBHO
CsblLe 30 w6 w8 W10 W12

MpumeyaHve - [Ons KOHCTPyKUWMA C rpaguveHToM Hanopa cBbilwe 30 cregyet
Ha3HayaTb Mapky 6eToHa no BogoHenpoHuuaemocT W14 v BbiLue.

B  HETpPEWMHOCTOMKMX  HamoOpHbLIX  Kene300ETOHHbIX  KOHCTPYKUMUSX U
HETPELLMHOCTONKMX BEe3HaNOPHbIX KOHCTPYKLUSIX MOPCKUX COOPYXEHUI NPOEKTHast
Mapka 6eToHa No BOAOHENPOHULLAEMOCTIN A0IMkHA ObITb He Hbke W4,

5.9 CnepyeT npegycmatpuBaThb LUMPOKOE MPUMEHeHWE [006aBOK MOBEPXHOCTHO-
aktmBHblx Bewects (JICT, C-3, COO, JNIXO w gp.), a Takke npuMMeHeHue
TOHKOOMCNEPCHBLIX  MUHepanbHbIX  [A00aBOK,  OTBevalumx  TpeboBaHMAM
COOTBETCTBYIOLLMX HOPMATUBHBIX JOKYMEHTOB.

ObnacTtun paunoHansHoro NPUMEHEHUS nobaBok ana 0eToHOB
MMAPOTEXHNYECKNX COOPYKEHWI MPUBEAEHDBI B NpUroxeHun B.

5.10 MNpu npenbsiBNeHMN kK GETOHY COOpYXeHU TPebOoBaHMI K CONPOTUBIIIEMOCTH
UCTUPaHMIO MOTOKOM BOAbl C BMEKOMbIMA HAHOCAMW WMAN CTOWMKOCTM MNPOTUB
KaBuTaLmMmn kracc 6eToHa No NPOYHOCTM Ha cxaTue OOSKeH ObiTb He Hke B25,
Mapka O6eToHa No MOPO30CTOMKOCTM - He Hwke F300, mapka 6eTtoHa no
BOJOHENPOHULLIAEMOCTU - HE Huxe W 8.

511 Tlpn COOTBETCTBYIOLIEM TEXHWKO-3KOHOMUYECKOM OOOCHOBaHWM Ans
OETOHHbIX W >Kene3obeTOHHbIX KOHCTPYKLMUA MOPOTEXHUYECKUX COOPYXKEHWA
OOMycKaeTcs Mcnonb3oBaTb 6ETOHbI HA HaMpPAraeMoM LieMeHTe, a AN CHIDKEHUS
Harpy3ku oT co6CTBEHHOIo Beca KOHCTPYKLMK - fierkue GeTOHbI.

5.12 [inA 3aMOHOMMYMBAHMUSA CTHIKOB 3/IEMEHTOB COOPHBIX KOHCTPYKLIMIA, KOTOpPbIE B
npouecce 3KcnnyaTauuMm MOMyT MoABepraTbCs BO3AEUCTBUIO OTpULATENbHbIX
TemnepaTtyp HapyHOro BO3ZyXa WM BO3AEMCTBUIO arpecCUBHOW BoAbl, criedyeT
NpUMeHsITb  GETOHbl  MPOEKTHbIX ~ Mapok MO MOPO30CTOMKOCTM U
BOAOHENPOHULIAEMOCTU HE HIDKE MPUHATBIX 4M1A CThIKYeMbIX 3/IeMEHTOB.

5.13 Knacc 6eToHa no nNpoYHOCTM Ha CXaTue M Ha OCEeBOEe PacTsbkeHue cregyet
npyHMMaTe no Tabmmuam 3 M 4 B 3aBUCUMOCTM OT 3HAYEHWN pPacyeTHbIX
COMpPOTMBEHUIA GETOHa, OnpeaAeneHHbIX B COOTBETCTBUM C YKa3aHUSIMWN pa3ferios
8, 9, 10 HacTosLLEro cBOAA NpaBwr.

Tabnvuya 3



Knacc

OeToHa no
NPOYHOCTU
Ha cxaTtve

HopmaTuBHbIe 1 pacyeTHble conpoTueneHns 6etoHa, MMa (kr/cm2)

HOpPMaTuBHbIE COMPOTUBIIEHNS; || paCYeTHbIE  COMPOTUBMEHUS  ANS
pacuyeTHble  COMpPOTUMBMEHWS  ANA || NpederbHblX  COCTOSHWA  NEepBOW
npeaernbHbIX CTOSHUIA BTOPOW rpynnbl || rpynnbl
Cxatune . || Cxatne

PacTtsokeHne oceBoe Ry, ; PacTspkeHune oceBoe iy
oceBoe oceBoe
Rfm Rbf,ser REJ
Rb,ser
6eToH beToH OeToH 6eToH
BUOPUPOBAHHbIN || yKkaTaHHbIN BUOPUPOBAHHbIN || yKkaTaHHbIN

1 2 3 4 5 6 7

BS 3,5 0,55 (5,61) 0,39 (3,98) || 2,8 0,37 (3,77) 0,26 (2,65)
(35,7) (28,6)

B7,5 55 0,70 (7,14) 0,58 (5,92) ||4,5 0,48 (4,89) 0,39 (3,98)
(56,1) (45,9)

B10 75 0,85 (8,67) 0,78 (7,96) || 6,0 0,57 (5,81) 0,52 (5,35)
(76,5) (61,2)

B12,5 9,5 1,00 (10,2) 0,95 (9,70) || 7,5 0,66 (6,73) 0,63 (6,42)
(96,5) (76,5)

B15 11,3 1,15 (11,7) 1,10 (11,2) || 8,9 0,75 (7,65) 0,73 (7,45)
(115) (91,0)

B17,5 13,0 1,27 (13,0) 1,23 (12,6) || 10,3 0,83 (8,41) 0,80 (8,20)
(133) (105)

B20 14,9 1,40 (14,3) 1,38 (14,1) || 11,7 0,90 (9,18) 0,90 (9,15)
(152) (120)

B22,5 16,7 1,50 (15,3) - 13,1 0,97 (10,0) -

(170) (134)

B25 18,5 1,60 (16,3) - 14,5 1,05 (10,7) -
(189) (148)

B27,5 20,2 1,70 (17,3) - 15,8 1,12 (11,4) -
(206) (161)




B30 22,0 1,80 (18,4) - 17,0 1,20 (12,2) -
(224) (173)
B35 25,5 1,95 (19,9) - 19,5 1,30 (13,3) -
(260) (199)
B40 29,0 2,10 (21,4) - 22,0 1,40 (14,3) -
(296) (224)
Tabrvua 4
Knacc 6eToHa no || HopmaTuBHble M pacyeTHble COMpoTMBIIEHUS OeToHa npu
NMPOYHOCTH Ha || oceBoM pacTsikeHuu,
pacTsbkeHue MMa (kr/cm 2)
HOpMaTMBHble pacyeTHble COMPOTMBEHUS
COMPOTUBIIEHNS!, pacYeTHbIE || AnA npeaernbHbIX COCTOSIHUIA
COMNpPOTUBIIEHNS ans .
_ || nepsoit rpynnbl Ry
npegenbHbIX COCTOSIHUIA
BTOPOW TPYNMbl Rigy ; Rt ser
B,0.8 0,8 (8,1) 0,62 (6,32)
B, 1.2 1,2 (12,2) 0,93 (9,49)
B, 16 1,6 (16,3) 1,25 (12,7)
B, 2.0 2,0 (20,4) 1,55 (15,8)
B, 2.4 2,4 (24,5) 1,85 (18,9)
B, 2.8 2,8 (28,6) 2,15 (21,9)
B,32 3,2(32,4) 2,45 (25,0)




5.14 PacuyeTHble COMNPOTUBIEHMS OeTOHa Ans npeferbHbIX COCTOSIHWIA NepBOW
rpynnbl &, W Ry CHWXaOTCA (UM MOBLILWAIOTCA) NYTEM YMHOXEHUS Ha

KoahdpmLmeHTbl ycroBui paboTbl GeToHa “Fiy, Y4UTbIBAOWLME BIMSHME HaA €ro
NPOYHOCTb COYETaHUsi Harpy3oK, pasnnyust B Bo3pacte 6eToHa B KOHCTPYKLUM KO
BPEMEHN ee HarpyXeHust aKCnnyaTauMoHHbIMW Harpy3kamu 1 B Bo3pacTte 6eToHa,
COOTBETCTBYIOLLEM €ro Kfliaccy no MPOYHOCTW, pas3nuyus B NPoYHOCTU BeToHa B
COOPY)XEHUM U B KOHTPOMbHbLIX obpasuax, CXembl HarpyxeHus, rpagueHTa
Aedopmanuii No ceveHnto, opMbl MOMEPEYHOTO CEYEHNS, CIIOXHOMO HaNPSXKEHHOTO
COCTOSIHUA, TUMa U pa3MepoB KOHCTPYKLIMA, CTPOUTENbHBIX LLBOB, MHOMOKPaTHOro
NMOBTOPEHUSI Harpy3ok; Cxembl, KoaddmumeHTa M AUCNEPCHOCTU apMUPOBaHMWS,
Apyrmx dakTopoB. 3HaveHus  KoadpdmumeHToB  ycroBun paboTbl  6eToHa
npuseaeHbl B Tabnvue 5.

Tabnmua 5



dakTopbl, obycrnasmmBatoume BBegeHue || KoaddmumeHT ycnosun paboTbl
KoadupmumeHTa ycrnosuin paboTbl 6eToHa 6eToHa
YcnoBHoe 3HaueHne
0603Ha4eHne
1 2 3
1 BEeTOHHbIE KOHCTPYKLNA
a) OCHOBHOE COYeTaHWe Harpysok W v 0,9
BO3OENCTBUN bl
6) ocoboe couyeTaHnMe  Harpysok W y 11
BO3JENCTBUM C Y4ETOM CENCMUYECKUX b
B) BHELEHTPEHHO CXaTble 3rIeMEeHTbl, He v 1,3
BOCMpUHUMAIOLLME HamMop BOAbl M He b
NOABEPXKEHHbIE  OEVWCTBUIO  arpeCcCUBHOM
cpedbl, paccuuTbiBaemble 6e3  ydyeTa
COMPOTUBIIEHNS PACTAHYTON 30HbI CEYEHUS
r) opyrme 6EeTOHHbIE 3NIEMEHTDI y 1,0
L),
0) BIVAHWE T[pagueHTa pacTArMBaroLLMX y Mo 5.15
JedopmaLrmn no ceveHnto b3
e) BrusiHne OpMbl MOMEPEYHOTO CeYeHus v Mo 5.16
KOHCTPYKL WA b4
X)  BIUSHWE  CMOXHOIO  HarnpspKEHHOro v Mo 5.17,5.18
COCTOSIHMS b3
3) BMUsIHWE Pa3MepPOB KOHCTPYKLINIA v Mo 10.9
b6
2 XKene3obeToHHbIE KOHCTPYKL UK
a) OCHOBHOE COYeTaHWe Harpysok W v 1.1
BO3aEeNcTBUN b7
6) ocoboe couyeTaHWe  Harpy3ok W v 1,2
BO3/E/CTBUI 6e3 yyeTa CEeNCMUIECKMX b1
B) ocoboe coyeTaHMe  Harpysok W
BO30ENCTBUN C y4ETOM CENCMUYECKMX:
npu pacyeTe 3NIEMEHTOB C apMaTypou v 1,3
b7

knaccos A-l, A-ll, A-lll, Bp-l no HopmanbHbIM
cevyeHuam;




TO e C apmaTypou Apyrx Kaccos; Yo7 1,2
npy pacyeTe 3NEeMEHTOB MO HaKIOHHbIM v 1,1
ceyeHvsam b7
r) BNMSHWE Yncna psaoB apMaTypbl v Mo 5.19
L
4) BnsiHWe koadpmLmneHTa n QUCNEPCHOCTH v Mo 5.20
apMUpPOBaHUS b
€) BIusiHMEe Heynpyron paboTbl 6GeToHa v Mo 5.21
pacTSHYTOW 30Hbl 510
X)  BNMSIHKE  MJIOCKOTO  HAMNpPSKEHHOrO v Mo 5.22
COCTOSIHMA  NpWY  OENCTBUN  HanpsbKeHWUi b1
pa3Horo 3Haka
3 BeToHHbIE " xene3obeToHHbIe
KOHCTPYKLUM
a) MHOroKpaTHOe NMOBTOPEHNE Harpy3ku v Mo 5.23
812
6) BnMsSHKE Ha  NPOYHOCTL  OeToHa
CTPOMUTENbHbIX LLUBOB:
cxaToro 6eToHa; 1,0
¥Yol3
pacTsiHyToro 6eToHa Mo 5.24
¥Yol3
B) BNnMsiHWe Bo3pacTa 6eToHa KO BpemeHu v Mo 5.25
HarpyeHus KOHCTPYKL UK b4
3KcnyaTauMoHHbIMU Harpy3kamm
r) BNMSHYE pa3nuMuus B NPOYHOCTUN GeToHa B v Mo 5.26
KOHCTPYKLIUM 1 B KOHTPOMbHbIX 06 pa3uax B3

Mpumeyarns

1 lpn OQHOBpPEMEHHOM [OENCTBUM HECKOMbKUX (aKTopoB,

BINMAKOLWLMX Ha

NPOYHOCTb OeToHa, B pacyeT BBOAUTCA nNpousBeneHne COOTBETCTBYHOLLNX

Ko3adhpmuMeHToB ycroBuii paboTel, HO He MeHee ¥, = 0,45 n He Gonee vy = 2,0.

2 Koa(hdMLMEHT “Fpi4 YYMTbIBAETCS NMPU OBOCHOBaAHWMM MPOYHOCTM MACCUBHbIX

KOHCTPYKLUIA, BO3BOAUMbIX B TedeHune 1 roga n 6onee.

3 KoadhdmumeHT “¥p15 yuuTbiBaeTCA Npu 060CHOBAHWMN NMPOYHOCTU KOHCTPYKLINNA,
MUHMMarbHBIN pa3mMep KOTopbIX He MeHee 1,5 M.




PacueTHble conpoTuBrieHust GeTtoHa AN npegernbHbIX COCTOSIHWA BTOPOM
rpynnol R.!J,sg;r' " Rbf,sgr BBOAAT B pacyeT C KOI(PMLMEHTOM YCroBUIN paboTbl

6eToHa ¥u; =1, 3a UCKIKOYEHUEM CNy4aeB, ykasaHHbIx B 9.2, 9.3, 10.13.

5.15 KoaddmumeHT ycnoBuin paboTbl GETOHHLIX KOHCTPYKLMIA, YYUTbIBAKOLLMIA
BIMUSIHWE Ha NPOYHOCTb PaCcTsAHYTOro 6eToHa rpagueHTa aedopmanuii No CeYeHuto,
onpepensieTcsa no dopmyrne

Yoz =1t+clhy (1)

1 NpuHUMaeTcs He bonee ¥y =2,
roe £ - napameTp, 3aBUCSALLMIA OT Kracca GeToHa, ero CTPYKTYpbl, BMaXHOCTU U
Apyrnx )aKkTopoB;

#; - BblCOTa PacTAHYTOM 30Hbl CEYEHMS!, CM, onpeaesieHHas B NPeanonoxeHnm
ynpyroi pabotbl 6eToHa.

3HayeHus napameTpa ¢ cnegyeT  onpegenatb Ha  OCHOBaHWM
aKcnepumeHTanbHbIX wuccnegosaHun. [ns coopyxeHni | un Il knaccoB Ha
npeasapuTenbHON CTaaum NpoeKTUpoBaHua, a ansa coopyxeHun lll n IV knaccos BO
BCEX CMyyasix napameTp ¢ AOMycKaeTcs NpuHMMaTh no tabnmue 6.

Tabnvua 6

Knacc B5 ||B7,5 ||B10 [|B12,5 ||B15 ||B20 |[B25 ||B30 ||B35 || B40
betoHa no
NPOYHOCTH
Ha cxartve

5.16 KoaddmumneHT ycrnoBui paboTbl GETOHHbIX KOHCTPYKUWN, YYUTbIBaIOLLMIA
BIUSIHAE HA MPOYHOCTb PACTAHYTOr0 GeToHa HOpMbl UX MOMEPEYHOr0 CEYEHMS,
onpepensieTcsa no dopmyre

vpa = 1= K(1-1iy3) . (2)

roe K - Koa(pdmuueHT, 3aBuCALMA OT POPMbl CEYEHUS U COOTHOLLEHMS €ro
pa3MepoB.

[na npsiMoyronbHbIX, KPYroBbIX, KPECTOBbLIX CEYEHWI, a TaKxe ANS TaBpOBbIX
CEeYEHWI C MONKoW B cxaTol 3oHe & =0.

[na KonbueBbIX ce4YeHun KoIhMUMEHT X paBeH OTHOLIEHWIO pa3MepOB
BHYTPEHHEro AnamMeTpa K HapyHOoMy.

[na TaBpoOBbIX CEYEHWN C MONKOM B PacTAHYTOW 30He, Ans KopobyaTtbiX u
OBYTaBPOBbIX CEYEHUIN KO3hdMUNEHT &£ creayeT onpenensiTb:

npu (& =3/ ke 26 no coopmyne

K =1-hg (20, (3)

npu (&y —&3 e <& - no Homorpamme npunoxerus I.

3peckb &5 1 /iy - WMPUHA 1 BbICOTA NOMEPEYHOTO CEYEHIs PACTSIHYTOM MOSKY.

5.17 KoadpdmumeHT ycnoBuii paboTbl 6GeToHa OETOHHbLIX  KOHCTPYKLMA,
YYNUTBIBAOLLMIA BIIMSIHUE Ha €ro MPOYHOCTb [ABYXOCHOIO HAaMpPsKEHHOTO COCTOSIHUS
onpegenseTcs no dopmynam:



a) Npv AeViCTBUMN HaNPSPKEHWUI pas3Horo 3Haka:
npy NPoBEpPKE NMPOYHOCTM CxaToro 6eToHa:

Y5 = [1+ (01 | o3 Ry I Ry )] 4)
npu NpoBepKe NPOYHOCTMN PacTAHYTOro 6eToHa:

yps =1+ (og | o Ry R, (5)

rae oy W g3 - MakcumarbHble N MUHUMArbHbIE 3HAYEHUS MMaBHbIX HaNPSHKEHW B
oeToHe, MMa;

0) Npu gencTBuM HanpsXXeHU 0gHOro 3Haka rus =1,0.

5.18 KoadmumeHT ycrnoBu paboTbl 6GeToHa OETOHHbIX  KOHCTPYKLMA,
YYUTbIBAOLLMIA BIIMSIHAE HA €ro NPOYHOCTb OOBEMHOMO HaMPsPKEHHOrO COCTOSIHUS,
onpegensieTcsl No opMynam:

a) Npy BCECTOPOHHEM CXaTUMU:

Tps = 1+Al—ag)oy IRy); (6)

6) Npy ABYXOCHOM CXaTun C pacTsXKEHWEM MO TPETbEN OCU:
npu NpPoBepKe NPOYHOCTU CxxaToro 6eToHa - no copmyrne (4);
npu NPoBepKe NPOYHOCTM pacTsHyTOro 6eToHa:

s = (1+[( ag |+ |l ay )R { Ry} 7

B) npu OBYXOCHOM pacTdAXXeHnn COo cXxaTtnem no TDETbEVI ocu:
npu npoBepke Npo4YHOCTU CXaToro OeToHa:

yys = {1 +[(oy + a0 | ag 1Ry { Ry ) ®8)

npy NPoBEpPKE MPOYHOCTM pacTsAHYTOro 6eToHa - no cdopmyrne (5),
rae ¢ - koadMUneHT adxheKTUBHOM MOPUCTOCTM BETOHa;
T - CPe[Hee Mo BenuMuuHe rnasHoe HanpshxeHue, Mla.

Onsa coopyxeHuid | n Il knaccos KoIMXPUUIMEHT o4 HaONeXUT onpenensTb
3KCNepUMeEHTanbHbiM  nNyTemM. [lpy OTCYTCTBUM SKCNEPUMMEHTamNbHbLIX OaHHbIX

JonyckaeTcst KoapdmLUMNEeHT o4 onpenenaTb no dopmyne

@y =05(1-a;/Ry) 9)

W NpuHUMaThL He MeHee o4 =0,15.

5.19 KoaddwumeHT ycnoeun paboTbl pacTsaHyToro GeToHa ene3obeTOHHbIX
KOHCTPYKUMIA, YYUTHIBAIOWMIA BIMSIHME CXEMbl apMMPOBaHMUsl, MPUHUMAaETCS
paBHbIM:

Faz =1,0 - NpU OQHOPAAHOM apMUPOBaHUK, a TakXke NpyY 0GbIYHOM MHOTOPSIAHOM,
Koria pacCTOsiHME Mexay psigamMu apmaTtypbl UMM Mexay CTEPXHsSMU B pagdy

6onbwe 84 (& - gMameTp apmaTypbl);
¥az =1,2 - NPU MHOrOPSAHOM apMUPOBaHWUM, KOIda PacCTOsHAE Mexay psigamu
apmaTypbl ¥ Mexay CTEPXHAMU B psily PaBHO UMM MeHbLLe 8 & .

5.20 KoadbdmumeHT ycrnoBui paboTbl OeToHa LEeHTpanbHO  pPacTAHYTbIX
XKEne300ETOHHbIX  3MEMEHTOB,  YYWTbIBAOWMIA  BhMsHUE  KO3dxpuuueHTa K
ANCNEPCHOCTU apMMPOBaHUs, onpegenseTcs no gopmMyrne

yeo =1+ 1000 1 (10)



roe H - koathdmumeHT apMUpoBaHUS;
v=F i Ey;
d - AnameTp apmaTypbl, MM.

Mpu 100 /& £ 0,05 cnepyeT npuHumaTthb gy = 1,0.

5.21 KoaddwmumeHT ycnoeun paboTbl pacTsaHyToro GeToHa »ene3obeTOHHbIX
KOHCTPYKLUIA, YYUTBIBAIOLWMIA BIUSIHWE €ro Heyrnpyro paboTbl, onpeaensercs no

copmynam:
npy OAHOPSAHOM apMMPOBAHWMM PacTSHYTOM 30HbI CEeYeHud, a TaKke npu

06 bIYHOM MHOropAagHoOM:

Yorp =1+ (@ +dd)i by (11)

n NnpuHUMaeTCcAa He 6onee

Yeqp = 1+ (o +4d) i Ay ; (12)

npv MHOTOPSIAHOM AMCMEePCHOM apMUPOBaHUM, KOIda pPacCTOosHWE Mexay
psgamMn apMaTypbl U CTEPXHAMMU B Psiy PaBHO UM MeHbLLe 8 .

yg = 1+ (@ +4dy + Tay) hy, (13)

N NPUHUMaeTCS He Gonee

voin =1+ (c+ddy +Sa )by (14)

B dhopmynax (13) n (14)
& - pacCTosiHMe OT pacTsIHYTOW rpaHu ceyeHus A0 ocu brvpkanwero psiga
pacTsiHYTON apmaTypbl;

¢; - PacCCTOsIHME MeXay psiaamy apMaTypbl;
¢ - napameTp, onpegensembii no Taénuue 6;

#; - BbICOTa PacTAHYTON 30HbI CeYEHUs!;
dp - AMameTp cTepxHel GrikaniLero K HeNTparnkLHo ocK psaa apMaTypbl.

Mpumeyanne - [pu onpegeneHnn KoaddMUMEHTA “Fyp  PaccMaTpuBaeTcst
npvBeaEeHHOe CeyeHre, NpyY 3TOM HanMyne apMaTypbl B CXaTOW 30He AOonyckaeTcd
He y4nTbIBaThb.

5.22 KoadpdmumeHT ycnoeun paboTbl pacTsaHyToro GeToHa »ene3obeTOHHbIX
3MIEMEHTOB, YYUTLIBAKOLWMIA BMWAHWE MIIOCKOTO HAaMNpPSXXeHHOro COCTOSIHWA Mpu
OENCTBUN HaNPshKeHU pa3Horo 3Haka, onpeaenseTcs no copmyne

-1
Yorr =[1+ va2 Y10 (e £ O s Wiy sor { R )], (15)

rAe Ty, Ty - COKMMaAKOLWME U PACTAMMBAOLLME HAMPAXEHUA.

Mpu yag¥sin 22 crienyeT NpuHAMATL ¥pe¥pin = 2,0.

5.23 KoadpmumneHt ycrnosun pabotbl GeToHa OETOHHbIX M Xerne3obeTOHHbIX
KOHCTPYKLMA,  YYUTLIBAOLLWMIA  BIMSIHUE  MHOMOKPATHOrO  MX  HarpyxeHus,
onpepensieTca no dopmyre

12 = 13- [lg Millg 2-10%5)] (L3 yp12), (16)



rae N - 4ucno umkros Harpy>xeHus;

“Fa1z - KO3MLIMEHT YCIIOBUIA paboThbl GETOHA NPU YKCTe LIUKIOB HarpyeHUs!

N =2-10% | npuHMmaembli no Tabnuue 7.

Tabnuua 7

CocTosHve 6eToHa no . .
BIAXHOCTU KoadhdmumeHTbl ycriosuii  pabotbl 6eToHa “ruyz  Npu

MHOrOKpaTHO noBTOpsIoLLENCS Harpyske "

KO3(hMLIMEHTE aCUMMETPUN LMKIA 25 , PABHOM

0-0,1 {|0,2 |03 |04 05 |06 |07 |08

EcTtecTtBEeHHOM 0,65 (/0,70 |/0,75 [|0,80 (/0,85 |[0,90 |/0,95 |/1,0
BIa)XHOCTHU

BopgoHachlLeHHbIN 0,45 |[{0,50 ||0,60 |/0,70 |/0,80 |/0,85 [/0,95 /1,0

MpumeyaHve

1 KoadhdpmumeHT “¥p12 ANA GETOHOB, KMacc KOTOPbIX YCTaHOBMEH B Bo3pacTe 28
CYT, MPVHMMAETCH B COOTBETCTBUM C 3KCNEPUMEHTANbHLIMU JAHHLIMU.

2 KoaddMuMEHT 25  paBeH £p = Opyin/ Tpax, 1€ Thain W Thmax -
COOTBETCTBEHHO HanMeHbLLee N Hanbonbluee Hanps>xeHne B beToHe B npegenax
LUKINa N3MEeHeHUaA Harpysku.

Mpu yncne uuknoB N MeHee NpuBedEHHbIX B Tabnvue 8 criegyeT NpUHMMaTh

rrz = 1,0.

Tabnmua 8

MuWHMManbHOE  YWCMO  LMKMOB  Harpyxenus &,  npu  koaddumuneHte

acuMMeTpumn uukKna 2y

0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9

3103 {610 (104 2104 | 3-104 |[6:104 | 210> |[2:10% | 10%




5.24 [Ona coopyxeHuin | n Il knaccoB ko3dhdMUNEHT ycnoBuin paboTbl pacTAHYTOro
6eToHa GETOHHbIX U Xene30b6eTOHHbIX KOHCTPYKLUIA, YYUTbIBAIOLLMIA BIUSIHUE LLBOB
6eToHMpOBaHus, criegyeT onpeaensdTb Ha OCHOBaHUW 9KCNEPUMEHTOB.

Ona  coopyxeHun | u Il knaccoB Ha npegBapuTenbHbIX — CTagusix
NPOeKTMpOBaHWs, a Aana coopyxeHun lll m IV knaccoB - BO Bcex Criyvasx

Jonyckaetcs npuHuMatb “¥pz =0,5.

Ona cxatoro 6eToHa BO BCex crydasx crieqyet npuHumath ruz = 1,0.

5.25 KoadxpmumeHTbl ycnosuii paboTbl 6€ToHa, y4uThiBalOLLME BIUSIHUE pa3HULbI B
Bo3pacTe 6eToHa KO BPEMEHW HarpyeHuWsi KOHCTPYKLUMIM 3KCnnyaTalMOHHbIMU
Harpyskamy C BO3pacTOM TBepAeHus GeTOHa, COOTBETCTBYIOLWM €ro Krnaccy no
NPOYHOCTU Ha CXaTue wunuM pacTsxeHue, Ana coopyxeHun | u Il knaccos
onpefenslTca  3KCNEePUMEHTarNbHO, a Mnpu OTCYTCTBUM 3KCMEPUMEHTamnbHbIX
AaHHbIX 1 ana coopyxenui Il n IV knaccos npuHumatoTcs no Tabnumue 9.

Tabnmua 9

Bospact 6eToHa
KO BpPEMEHU KoachpuUMeHT 314
HarpyxeHus
COOpYXeHUs1, rof
npu cxaTum 4ns panoHoB npu
pacTsKEHUM
CO CpeaHerogoBon|Cc  oTpuuaTernbHou
TemnepaTypon cpegHerogoBou
Hapy>XHOro BO3AyXa || TemnepaTypo
0 °C n Bblwe Hapy>Horo Bo3gyxa
0,5 1,0/0,9 1,0/0,9 1,0/0,9
1,0 1,11,0 1,05/1,0 1,05/1,0
2,0 1,15/1,1 1,10/1,05 1,10/1,05
3,0 n 6onee 1,20/1,15 1,15/1,10 1,15/1,10

MpumeyaHne-B uyucnutene npvBeAeHbl 3HAYeHUs KO3(MLIMEHTA ¥p4 NPU
npoekTHoM Bo3pacTte 6etoHa 180 cyT, B 3HameHaTene - nNpu MNPOEKTHOM
Bo3pacTte 6eToHa 360 cyT.

5.26 KoadpdmumneHt ycrnoBun paboTbl OeToHa, Y4YUTbIBAIOWMW pasfnyve B
NPOYHOCTN BETOHA COOPYKEHMSI U KOHTPOSbHBIX 00Pa3L0B NPUHUMAETCS PaBHbIM:

Fa1s =1,0 - Npy MEeXaHU3MPOBAHHOM M3rOTOBMEHWW, TPAHCMOPTMPOBKE U Mofave
GETOHHOI CMecU ¢ pacnpeaeneHUeM 1 yNinoTHEHNEM pyYHbIMU BUGpaTopamu;

Y5 =1,1 - NpU  aBTOMaTU3MPOBAHHOM TMPUrOTOBNEHUM GETOHHOM CMECH,
NOMHOCTbLIO MEXaHM3NPOBaHHO ee TPaHCNOPTUPOBKE, YKMagKe W YNIOTHEHUN.

5.27 HavanbHbIn Moaynb ynpyroctv 6eToHa eCTECTBEHHOMO TBEPAEHNSA MACCUBHbIX

KOHCTPYKLIMIA NpY CxXaTuu 1 pacTskeHun Z, cneayet npuHumath no taénuue 10.
Tabnuvua 10



Cnocob |[Ocagka | Makcuma- _
. HavanbHble Moaynv ynpyrocTu Mpu cxatum u pacTsbkeHun £,-10-3, MMa (krc/cm2), npu
ynnor- KOHyca NbHbIN
o knacce 6eToHa No NPOYHOCTU Ha CxaTue
HeHus GeToHHOM || pasmep
6eToHHO || cmecu, KpYynHOro
cMecu cMm 3anonHu-
Tens, Mm
B5 B7,5 [|B10 ||B12,5|B15 |([B17,5(B20 | B22,5|B25 ||B27,5(B30 | B32,5| B35
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Bubpupo- || Menee 4 || 40 23,0 ||28,0 |[31,0 ||33,5 ||35,5 ||37,0 |[38,5 |/39,5 |41,0 |[42,0 |[43,0 ||44,5 | 46,0
BaHue (235) || (285) || (315) || (340) || (360) || (380) || (395) || (405) || (420)|| (430) || (440) [ (455) || (470)
80 26,0 ||30,0 ([34,0 ||36,5 |38,5 ||[40,0 |[41,5 ||42,5 | 43,5 |[44,5 |[45,0 ||46,5 | 47,5
(265) || (305) || (345) || (375) || (395) || (410) || (425) || (435) || (445)]| (455) || (460) |[ (475) || (485)
120 28,5 ||133,0 (36,5 ||27,0 ||40,5 ||42,0 |[43,5 ||44,5 | 455 ||46,5 |[47,0 ||48,5 | 49,5
(290) || (340) || (365) || (275) || (415) || (430) || (445) || (455) || (465) || (475) || (480) |[ (495) || (505)
4-8 40 19,5 ||24,0 ||27,0 ||29,5 |31,5 |[33,0 |[[34,5 ||36,0 ||37,0 |[38,0 |([39,5 ||41,0 | 42,5
(200) || (245) || (275) || (300) || (320) || (335) || (350) || (365) || (380) || (385) || (405) |[ (420) || (435)
80 22,5 |128,0 {[30,0 ||32,5 |/34,5 ||36,0 |[37,5 |39,0 |40,0 |[(41,0 |[42,0 ||44,0 | 45,5
(230) || (285) || (305) || (330) || (350) || (370) || (380) || (400) || (410)| (420) || (430)|| (450) || (465)
120 245 |129,0 (32,5 ||35,0 ||37,0 ||38,5 |[40,0 ||41,0 | 42,0 |(43,0 (44,0 ||45,5 | 46,5
(250) || (295) || (330) || (355) || (380) || (395) || (410) || (420) || (430) || (440) || (450) |[ (465) || (475)
8-16 40 13,0 ||16,0 |[18,0 ||21,0 [[23,0 ||25,5 |[27,0 ||28,5 [[30,0 |[31,5 [[32,5 ||34,5 | 36,0
(135) || (165) || (185) || (215) || (235) || (260) || (275) || (290) || (305) || (320) || (330) |[ (350) || (365)
80 15,5 ||19,0 ||22,0 ||24,5 |/26,5 |[28,5 |[[30,0 ||31,5 |/ 33,0 |[34,0 |[35,0 ||36,5 | 37,5
(160) || (195) || (225) || (250) || (270) || (290) || (305) | (320) || (335) || (345) || (360) |[ (370) || (385)
120 17,5 ||21,5 ||24,5 ||27,0 29,5 ||31,0 ([32,5 ||34,0 (35,0 ||36,0 [ 37,0 |[38,0 | 39,0
(180) || (220) || (250) || (270) || (295) || (315) || (330) || (345) || (350) || (365) || (380)|| (390) || (400)
Cebiwe (40 - 13,0 |[{16,0 ||18,0 |/21,0 ||23,0 |[25,5 ||27,0 |/28,5 ||30,0 (31,5 |32,5 | 34,5
16 (135) || (165) || (185) |[(215) || (235) || (260) | (275) || (290) || (305) || (320)||(330) || (350)
80 - 15,5 {|19,0 (22,0 |/24,5 |[26,5 | 28,5 [[30,0 | 31,5 [[33,0 |/34,0 ||350 | 36,5
(160) || (195) || (225) || (250) || (270) || (290)|| (305) |[(320)]| (335) |[(345)|| (360) || (370)
Ykatka Boonb crnoes 6eToHMpoBaHMA
- 40 20,5 ||25,0 ([28,0 ||30,0 |/ 32,0 ||33,0 |[35,0 ||36,0 |/37,0 ||38,0 |[39,0 ||40,5 |-
(210) || (255) || (285) || (310) || (325) || (340) || (355) |[ (365) || (375)]| (385) || (400) || (415)




- 80 23,0 [|27,0 [|30,5 ||33,0 ||35,0 36,5 ||38,0 ||39,0 [40,0 ||41,0 ||42,0 |44,0 |-
(235) || (275) || (310) || (335) || (350) || (375) || (390) || (400) |[ (410) || (420) | (430)|| (450)

Monepek crioeB 6eTOHNPOBaHNA

- 40 16,0 [|18,5 [ 20,5 22,0 (23,5 ||250 ||26,0 ||27,0 |[28,0 |[29,0 |30,0 |31,5 |-
(165) || (190) || (210) || (225) || (240) || (255) || (265) | (275) || (285) || (295) | (305) || (320)

- 80 18,0 (20,5 | 22,5 24,0 [255 ||27,0 ||28,0 ||29,5 |[30,5 |[31,5 |325 |34,0 |-
(185) || (210) || (230) || (245) || (260) || (275) || (285) | (300) || (310) || (320) | (330) | (345)

Mpn pacyete Ha NPOYHOCTL U Mo AedopMaLUAM TOHKOCTEHHbIX CTEPXKHEBbLIX U
NIUTHBIX 3MEMEHTOB MOAYNb YMpyroctu OGeToHa criegyeT BO BCeX Chyvasix
npvHMMaTh no Tabrnmue 10 kak ang 6eToHa ¢ MakcMManbHbIM ANaMETPOM KPYMHOro
3anonHutenst 40 MM 1 ocagKow KOHyca, paBHOM 8 cm 1 bonee.

Mogynb casura 6etoHa &y crnegyeT npuHUMaTh pasHbiM 0,4 & .

HavyanbHbll ~ kO3ddMUMEHT  nonepedHon  pedopmaumm  (KoadpdpmumeHT
lMyaccoHa) ¥ NpUMHMMAaETCS paBHbIM: OJ11 MacCUBHbIX KOHCTpykuui - 0,15, ans
CTEPXHEBbLIX U MIUTHBIX KOHCTPYKLUA - 0,20.

5.28 MNnoTHOCTL Tsbkenoro 6eToHa Npy OTCYTCTBUM OMbITHBIX AaHHbIX AOMYCKaeTCst
npuHUMaThb no Tabrmue 11.
Tabnmua 11

MnoTHocTb CpenHsis NOTHOCTb GetoHa 7, r/lcm3, npu

3anornHuTens, r/cm 3 MaKCHMaribHoWm KPYNHOCTW 3anoJiHUTENA, MM

10 20 40 80 120
2,60+2,65 2,26 2,32 2,37 2,41 2,43
2,65+2,70 2,30 2,36 2,40 2,45 2,47
2,70+2,75 2,33 2,39 2,44 2,49 2,50

ApmaTtypa




529 [Ona apmupoBaHUsi Kene300ETOHHbIX KOHCTPYKLMA  rMOPOTEXHUYECKUX
COOPYXEHUIA CriefyeT NPUMEHATb apMaTypHYH0 CTanb, OTBeYatoLyo TpeboBaHusM
COOTBETCTBYIOLWMX FOCYOAPCTBEHHbIX CTaHOAPTOB WM  YTBEPXKOEHHbIX B
YCTaHOBIEHHOM MOpSAKE TEXHUYECKUX YCIIOBUA M MPUHAAMEXaLlyt0 K OOHOMY 13
crnenyoLyx BUOOB:

CcTepxHeBasi apmaTypHasl cTanb:

ropsiyekataHas - rmagkasi knacca A-l, nepnoguyeckoro npodmna knaccos A-ll,
A-lll, A-IV, AV, TepMrnyeckn n TepMOMEXaHNYECKM YNPOYHEHHAs - NeprogN4eckoro
npodpmns knaccos AT-IIIC, AT-IVC, AT-VCK; ynpoyHeHHas BbITsbkkon kriacca A-llis;

NpPOBOSIOYHAsA apMaTypHas CTasb:

XOIOAQHOTSIHYTasd MpoBOSioka OObIKHOBEHHAas - MNepuoguyeckoro npodwmns
Knacca Bp-I.

Ona 3aknagHbIX geTanei u coeguHUTENbHbIX HaKMadoK creayeT NPUMEHATDb,
KaK NpaBwuIio, MPOKaTHYH YrrepoancTyto cTarb.

Mapkn apmaTypHOn cTanm ns apMUPOBaHKS erne30b6eTOHHbIX KOHCTPYKLMIA B
3aBMCYMOCTM OT YCIIOBUIA MX paboTbl 1 CPeQHEN TeMrnepaTypbl HAPYKHOro BO3ayxa
Hamboree XOnogHoW NATUOHEBKN B palioHe CTPOUTENLCTBA criedyeT NpMHUMaTh Nno
OEeACTBYHOLLWIM HOPMaTUBHBLIM JOKYMEHTaM.

ApmaTtypHyto cTtanb kraccos A-lliB, A-IV n A-V pekomeHayeTca NpUMeHATb A5s
npenBapuTenbHO HaNPSPKEHHbIX KOHCTPYKLMA.

5.30 HopmaTuBHblE M pacyeTHblE COMPOTMBIIEHWUS OCHOBHbIX BWMOOB apmaTtypbl,
NPUMEHSIEMOM B eNe300EeTOHHbIX KOHCTPYKLMSIX TMAPOTEXHUHECKUX COOPYKEHUIA, B
3aBMCMMOCTY OT Kracca apMaTypbl AOIKHbI MPUHUMAaTbLCS No Tabnmue 12.

MpumMeyaHue - HayanbHble MoaynmM ynpyroct 6€TOHOB, NosyvyaembIX U3 NIUTbIX
(camoynnoTHsoLWmMXcs) 6eTOHHBIX CMecen criedyeT npuHUMaTh Ha 15% Hke.
Tabnvua 12



Bug un  knacc || HopmaTtusHbie Pac4yeTHble conpoTuBeHns apmaTypsbl
apmatypebl COMpPOTUBIIEHNS ANs npeaernbHbIX COCTOSHWIA NepBoW
pacTsHKEHNIO u|| rpynnbl,
pacteTHsie MMa (krc/cm?)
COMpPOTUBIIEHNS
pPacTsHKEHNIO
apmaTypbl ans
npegenbHbIX
COCTOSIHAIA BTOpPOW
rpynnbl, Mrla
(krclem2) |, Ry
R.S,.Sﬂ?‘
PacTSDKEHUIO cxXaTuo
NPOAONLHON || nonepeYHon R
7 (xomyTOB, st
s OTOrHYTbIX
cTepxHen)
R.S'HJ
1 2 3 4 5
CrepxHeBasi
apmatypa
KNaccos:
Al 235 (2400) 225 (2300) 175 (1800) 225
(2300)
A-ll 295 (3000) 280 (2850) (225 (2300) 280
(2850)
A-lll,  grnameTpom,
MM:
6-8 390 (4000) 355 (3600) || 285 (2900) 355
(3600)
10-40 390 (4000) 365 (3750) || 290 (3000) 365
(3750)
AV 590 (6000) 520 (5200) || 405 (4150) 400
(4000)
AV 785 (8000) 680 (6950) 545 (5550) 400
(4000)
YnpoyHeHHas
BbITSKKOM Kriacca
A-lls c
KOHTpOrem:




HanpsbkeHwd 1| 540 (5500) 490 (5000) || 390 (4000)  ||200

YANMHEHWI (2000)
TONbKO yanuHeHui || 540 (5500) 450 (4600) 360 (3700) 200

(2000)
MposornoyHas

apmartypa knacca
Bp-l, onameTtpom,

MM:

3 410 (4200) 375 (3850) ||270 (2750) ||375
(3850)

4 405 (4150) 365 (3750) || 265 (2700) || 365
(3750)

5 395 (4050) 360 (3700) || 260 (2650) || 360
(3700)

MpumeuaHve - B cBapHbix kapkacax Ans xomyToB u3 apmatypbl knacca A-lll,
AnaMeTp KOTOpblX MeHblue 1/3 AuvameTpa NpoAOribHLIX CTepxHen, &, paBHO
255 MrMa (2600 krc/cm?).

Mpy OTCYTCTBUM CLENNEeHUs apMaTypbl C GETOHOM &, paBHO HyIIo.

Mpu pacuyeTe apmaTypbl NO [MaBHLIM PacTATMBAOWMM HanpsbkeHnsam (6ankum-
CTEHKW, KOPOTKME KOHCOMM 1 Ap.) pacyeTHble CONPOTUBIIEHNS apMaTypbl criegyet
NpYHMMaTh Kak A5 NPOAONbHOM apMaTypbl Ha AeCTBYE U3rMbatoLLero MoOMeHTa.

Mpn Hagnexawem o6OCHOBaHUM ANs  Kene30O6EeTOHHbIX  KOHCTPYKLWNA
TMOPOTEXHUYECKMX COOPYXEHWA  [OMYyCKaeTCsl MNPUMEHSTb  CTEPXHEBYID  U”
NMPOBOMIOYHYI0 apMaTtypy [pYrMX KraccoB, WX HOPMaTWBHbIE W pacyeTHble
XapakTepucTvku  criegyeT  npuHUMaTb N0 AeUCTBYOLMM — HOPMAaTWUBHbLIM
[ OKYMEHTaM.

MpumMeyaHue - HavanbHble Moaynu ynpyroctv 6ETOHOB, NOyvyaembIX U3 NUTbIX
(camoynnoTHsioWwmMxcs) 6ETOHHBIX CMecen cregyeT nNpuHUMaTh Ha 15% Hike.

5.31 KoadpmumeHTbl ycnoBuii paboTbl HeHanpsiraeMol apmaTypbl criegyet
npuHUMaTb Mo Tabmumue 13, a Hanpsraemon apmaTtypbl - MO AEWCTBYHOLLMM
HOPMAaTMBHbLIM AOKYMEHTaM.

Tabnmua 13



dakTophl, obycnasnusatouwme || KoaddmumeHTbl yCIoBun paboThbl
BBeJeHune K03hU1LIMEHTOB || apmaTypsbl
ycrnoBuii paboTbl apmMaTypbl
YcnosHoe 3HaueHve
obo3HayeHne
MHorokpaTHoe NnoBTOpPEHUE y Cm. 5.32
HarpysKku sl
XKene3obeToHHbIE 3NEMEHTHI 1,1
Fs2
Cranexene3obeToHHble y 0,9
KOHCTPYKLUM (OTKpbITbIE | 14
noa3emHble)
MpumeyaHne - Tlpu  HanMM4MM  HECKOMbKWMX  (pakTOpOB,  AEWCTBYHOLLMX
OOHOBPEMEHHO, B pacyeT BBOAWUTCS NPOM3BEOEHUE COOTBETCTBYIOLLMX
KO3hdML MEHTOB YCIIOBUI paboThbl.

KoadpdmupmeHT ycrnoBuii paboTbl apmatypbl Mpy pacyeTe no npeaerbHbIM
COCTOSIHUSIM BTOPOW rpynibl NPUHUMAETCS paBHbIM eQuHMLE.

5.32 Pac4yeTHble COMPOTUBIEHUSI HEHaNpsAraeMou CTEePXHEBOW apmatypbl npwu
pacyeTe Ha BbIHOCIMBOCTb CrieayeT onpeaernsite no dopmyre

R.s = 'T.SIR.S ) (17)

rae ‘s - KoadPULMEHT YCroBuMii paboThbl apMaTypbl, ONpeaenseMblit no opmyne

74 =3.25-[lg Mg 2:10%)](3.25 - 1) (18)

1 NpYH1UMaeMbln He 6onee ;1 = 1,0.
3nechb ’)’;1 - KoahdmLMeHT ycroBuin paboTbl apMaTypbl NpW YWUCrEe LUKMOB
HarpyxeHua & =2-106 .

3HaueHus “}‘;1 onpenensTes:
ans apmatypbl knaccos A-l, A-ll, A-lll no doopmyne (19),
Anst opyrmx knaccos apmartypel - no CI1 63.13330.

Tlsl =(Lengn s M1 (1-nonsm. /18)]. (19)

3aecb ng - KOI(ULMEHT, YUUTbIBAOLMI KNacc apmatypbl, NMPUHUMaeMbI No
Tabnuue 14;

s - KOAXPMUMEHT, yd4uTbIBaOWMIA AMamMeTp apMmaTypbl, NPUHUMaeMbIN No
Tabnvue 15;

7. - KOIMIUUNEHT, YYUTHLIBAIOWMA TUM CBAPHOMO CTbIKA, NMPUHUMAaEMbIA Mo
Tabnuue 16;

£; - KO3(PMLMEHT acCUMMETPUU UWKNA, £5 = T s min fos,,m&x, Mme Tsmin W

U5 max - COOTBETCTBEHHO HauMeHblUee 1 HanbonbLUee HaNPsHKEHUS B PacTsHYTOW
apmartype.


http://docs.cntd.ru/document/1200095246

Tabrnuua 14

Knacc apmartypsbl KoachmuveHT 7
A-l 0,44
Al 0,32
A-lll 0,28
Tabrvua 15
OvameTp apmaTtypbl, MM o 20 30 40 60 1 6onee
KoadbdwmumeHT 1 ; 1 0.9 0,85 0.8

KoadpdmUMEHTa 77 ; NPUHUMAETCH TMHENHON NHTEPMONSILNEN.

MpumMeyaHre - [na NpoMexyTOYHbIX 3HaYeHU AuMameTpa apMaTypbl 3HadYeHue

Tabnvua 16




Twn cBapHOro coeguHeHUs CTEPXXHEBOW apMaTypbl

KoadpdmumeHT 1,

KoHTakTHOEe CTbIKOBOE TUMOB:

KC-M (C mexaH1n4ecKon 3a4MCcTKON)

KC-O (6e3 mexaHN4eCcKon 3a4mMCTKm)

CTbIKOBOE, BbIMOMNHEHHOE crnocobom BaHHOM
OAHO3MNEKTPOAHOM CBApPKW HA CTarnbHOW NOAKNAaAKe npu ee
OnvHe:

5 n 6Gonee guameTpoB HaVMEHbLUENO W3 CTbIKyeMblX
CTepxHen

1,5-3 gnameTpa HaMMEHbLLETO U3 CThIKYEMbIX CTEPXKHEN

CTbikoBOE C NnapHbIMN CUMMETPUYHbIMW HaKInagkamu

1,0

0,8

0,8

0,6

0,55

KoadodMUMeHTa 7, NPUHUMAETCS PaBHLIM eauHULE.

MpumeyaHve - Ons apmaTypbl, HE UMEIOLLEN CBAapHbIX COEOUHEHWN, 3Ha4YeHue

dopmyna (18) cnpasearmea npu A < 2-108 .

Mpu uncne LKUKNoB HarpyxeHua N > 2:10% crieqyet NpuHUMATL ¥y = s .
PacTaHyTas apmaTypa Ha BbIHOCIMBOCTb He MPOBEPSETCS, eCcrv koaddununeHT

'}:51 , onpegensiembin no gopmyne (19), 6onblue 1,0.

5.33 PacueTHble CONpOTUMBIEHNS apmaTtypbl MpU pacveTe Ha BbIHOCIMBOCTb
npenBapuTenbHO HanPsXXEHHbIX KOHCTPYKUWMI ONpedensloTcs Mo AeNCTBYOLLMM

HOPMAaTUBHbLIM JOKYMEHTaM.

5.34 Mogymn ynpyrocTu HeHanpsraeMor U CTEePXHEBOW HanpsaraeMon apmatypbl
npuHUMatoTCs Mo Tabnuue 17, a apmaTtypbl ApYrMX BUAOB - MO AEWCTBYHOLLMM

HOPMAaTMBHLIM JOKYMEHTaM.
Tabnvua 17




Bug apmartypel Knacc apmartypsl Moayrib ynpyrocTin apmatypel Z,
10-3,
Mna (krc/cm2)
CrepxHeBas Al Al 210 (2100)
Al 200 (2000)
AV, AV 190 (1900)
A-llis 180 (1800)
ApmaTtypHasi Bp-I 170 (1700)
npoBorioka

5.35 Tpwn pacyeTe xene3obeToHHbIX KOHCTPYKUMA MOPOTEXHNYECKMX COOPYKEHUIA
Ha BbIHOCIMBOCTb Heynpyrve pgedopmauumM B CxaTon 30He OeToHa criegyet
YYUTBIBaTb CHWXKEHWEM MOAYMSl ynpyroctu 6eToHa, MpuHMMas Ko3adULMEHTbI

npvBeaeHns apmatypbl K 6eToHy +' no Tabrmue 18.
Tabnvua 18

Knacc 6eTtoHa no npoyHocTn Ha ||B15 ||B20 | B25 B30 B35 | B40
cxatve

KoaddwmmeHT npuBegexHuns ' 25 23 20 18 15 10

6 KoHCTpyKTUBHbIE TpeboBaHuUsA

6.1 Mpy NPOEKTUPOBAHUM KOHCTPYKLMA, WCMbITLIBAIOWMX TemMnepaTypHbie |
BMaXHOCTHbIE  BO3OENCTBMS, [ON19 MPefoTBpallgHUst  TPeLmHooGpa3oBaHus
HeobXoAMMO npegycmaTpuBaTb  CredylolMe KOHCTPYKTUBHBbIE — peLLeHUs U
TexXHomMornyeckme MeponpuATUS.



6.1.1 KOHCTPYKTUBHbIE peLLeHus:

BbIOOP Hanbonee paunoHanbHOM KOHCTPYKLMM B AaHHBIX NPUPOAHbLIX YCIOBUSIX;

pa3peska KOHCTPYKL MW NOCTOSIHHBbIMM AedopMaLMOHHO-0Caa04HBIMU LLBAMMU;

pa3peska KOHCTPYKUMU MOCTOSIHHBIMA M BPEMEHHLIMKM TeEMNEePaTypHbIMA 1
yCcafo4HbIMU LLBaMMK;

YCTPONCTBO TEMOM30MALNM Ha HAPYKHbIX OETOHHBIX NOBEPXHOCTSIX:

NpUMEHeHNe npeaBapuUTENbHO HaMpPsXeHHOW apmatypbl (479 TOHKOCTEHHbIX
KOHCTPYKL WiA).

TexHonormyeckne MeponpusiTus:

CHWXeHMe  TennoBblaeneHnst ©O6eToHa  MNPUMEHEHUEM  HU3KOTEPMMUYHbBIX
LEMEHTOB, YMEHbLUEHMEM pacxoda LeMeHTa 3a CYeT  MCMofib30BaHusi
BO34yXOBOBSIEKAOLLMX W NnacTudmumpyowmx 0obaBok, 30bl-yHoca 1 ap.;

perynmpoBaHve TemnepaTtypbl 6E€TOHHbLIX CMecen;

MaKCUMarbHOEe pacceuBaHMe HayarbHOM TennoTbl M 3K30TEPMUM 3a CYeT
Hambornee BbIrOAHOIO COYETaHUsI BbICOTbI SPYCOB OETOHMPOBAHMA U MHTEPBAsIoB
MeXay YKNaaKomn sipycoB Npu 3a,aHHON MHTEHCUBHOCTW POCTa COOPYXKEHUS;

peryrmpoBaHve TeMMnepaTypHOrOo W BII@XHOCTHOTO PEXAMOB MOBEPXHOCTEN
GETOHHbIX MacCVBOB [ 3alWMTbl 3TUX MOBEPXHOCTEN OT Pe3Kux KonebaHwui
TemnepaTypbl Cpeabl N COXPaHEHWUsI B TEMNSIOE BPEMsi roda BO BraXHOM COCTOSIHUM
c MOMOLLIbHO NOCTOSAHHOW unm BPEMEHHON Tennon3onaunm nunm
Tennormapon3onsaLmm, NONBKM BO,ON, ycTponcTBa LaTpoB c
KOHAMLMOHMPOBaHMEM BO3a4yXa U T.M.;

npuMeHeHne TpyOHOro oxnaxaeHust GETOHHOM KragkKu;

noBsbiweHne  ogHopogHocTn  6eToHa, obecneyeHne ero  BbICOKOM
PacTs>KMMOCTU, NOBbLILLIEHME NMpedesa NPOYHOCTU Ha OCEBOE PaCTSKEHNE;

3aMblkaHMe  CTaTUYeCKM  HEONMpederMMbIX  KOHCTPYKUMIA, a  Takke
OMOHOSMYMBAHNE MACCMHBHbIX KOHCTPYKLMI Npy TemnepaTtypax 6eToHa, 6nm3knx K
€ro MMHUMarbHbIM 3KCNyaTauMoHHBIM TemnepaTypam.

YCTpONCTBO NOCTOAHHBbIX U Bpe MEHHbIX LUBOB

6.2 [na npenoTBpalleHs 06pa3oBaHns TPELLWH UMM YMEHbLLEHWS NX PacKpbiTUS B
MOHOINMUTHBLIX  OETOHHbIX U Kene30DETOHHbIX  COOPYXeHUsSX  Heobxogumo
npegycmaTpvBaTtb MOCTOSIHHbIE TemnepaTypHble LWBbl, a TaKkKe BpPEMEHHbIe
CTpOUTENbHbIE LUBbI.

MocTosHHbIE  WBbI  OOMKHbI  obecneynBaTb  BO3MOXHOCTb  B3aUMHbIX
nepemMeLLEeHNn 4YacTell COOPYXEHMs KaK B Mnpouecce CTpouTencTBa, Tak U B
npouecce sKcnnyatauumu.

BpemeHHble cTponTENbHbIE LWBbI AOMKHLI 06ecnevmBaTh:

CHWXKEHVME TemnepaTypHbIX HanpsbkeHu B GeToHe B npoLecce BO3BeOEHUst
COOPYXEHWUI;

CHWDKEHME YCUMNIA, Bbl3BaHHbIX HEPABHOMEPHOW 0CaAKOoW YacTen COOPYKEHWI B
CTpOUTENbBHBIN Nepuos;

cobntogeHne TpebyemMor MHTEHCMBHOCTM paboT Mo BO3BEAEHUIO COOPYXKEHWS;

YHUMKALMIO apMOKOHCTPYKLMI, onanybku, COOPHbIX 31IEMEHTOB U1 T.1.

6.3 MoCTOSIHHbIE LUBbI B COOPYXEHUSIX MOTYT BbINOMHATLCA CKBO3HBIMU UMM B Buae
HagpesoB MO MOBEPXHOCTSAM, MNOABEPXKEHHbIM 3HAYUTENbHLIM — KonebaHusm
Temneparypsil.

PaccTosiHne Mexay NOCTOSIHHBIMU M BPpeMEHHbIMY LUBaMU CriedyeT HasHayaTb
B 3aBMCMMOCTW OT KIIMMaTUYECKUX U TeosiorMYeckux YCIIOBUN, KOHCTPYKTUBHBIX
0CO6EHHOCTEl COOPYXEHMI, NOCTIeA0BaTeNIbHOCTU NPOU3BOACTBA paGoT 1 T.1.

6.4 [Ona cOOPHO-MOHOMUTHBIX KOHCTPYKLUA HeobxoaMMo npegycMaTpuBaThb
MeponpuaTKs, obecneymnBaroLLme Haaexallyto CBA3b MO MOBEPXHOCTSIM KOHTaKTa
NP1 OMOHONYMBAHUN KOHCTPYKLWA.

6.5 [Ons yMeHblUEHUS TeMmnepaTypHbIX HamNpshKeHWA, a Takke BIUSHUSA

HEpaBHOMEpPHbIX 0CaJOK OCHOBaHUS TMpuM COOTBETCTBYIOLWEM 06GOCHOBaHUM

[onycKkaeTcs ycTpavMBaTb BpeMeHHble pacluMpEHHbIe LBbI, 3anofHseMble 6eTOHOM

(samblikatoLpe 6r10kKM) Nocrne BbipaBHUBAHWSA TemnepaTtyp U cTabunmuaalmm ocagok.
HasHaueHue NpoaoNLHOro M Nonepe4YHoOro apMMUPOBaHUsA



6.6 B MaccuBHbIX ene3ob0eTOHHbIX 3JIEMEHTaX MMAPOTEXHUYECKUX COOPYXEHUN,
pa3mepbl KOTOpbIX MpPEBbILAT Tpebyemble MO pacyeTy U HasHa4YeHbl MO
KOHCTPYKTMBHBIM MW TEXHOMOrMYeckMM coobpaxeHusiM, a B obgenkax
MMOPOTEXHNYECKNX TYHHENeW - BO BCeX ChydasX, MWHUMMAarbHbI MPOLEHT
apMVpoBaHUsi He HOPMUPYETCS, U ceyeHne paboden apmaTypbl Ha3HavaeTcs B
COOTBETCTBUM C pac4ETOM.

Mrowaae cevyeHWs nNPoOAONMbHON apmaTypbl OCTanbHbIX Kerne306eTOoHHbIX
3MIeMEHTOB [Oo/mkHa npuHuMmatbess He MeHee 0,05% oOT nnowaan pac4eTHoro
ceyeHus 6eToHa.

6.7 PaccTosiHMe B CBETY MeXay apMaTypHbIMU CTEPXHSIMU MO BbICOTE U LUMPUHE
ceyeHus OoimkHO obecneyvrBaTb COBMECTHYH paboTy apmaTtypbl ¢ 6€TOHOM U
Ha3Ha4aTbCsl C y4eTOM yA06CTBA YKINALKU U YNNOTHEHWSI BETOHHON CMeCcH.
PacctosiHue B cBeTy Mexdy CTEpXHSIMU apmatypbl Ans HEMaCCUBHbIX
KOHCTPYKL WA criegyeT NPUHMMAThL C Y4ETOM YCMOBUI MX 6ETOHMPOBaHMSI.
B maccuBHbIX xene306eTOHHbIX KOHCTPYKUMSX PacCTOsiHUSI B CBETY Mexay
CTepXHAMM paboyeri apMaTypbl NO LULMPUHE CEYEHWUS OMPEenensTCs KPYMHOCTbIO

3anonHuTensa 6eToHa, HO He MeHee 2,54 , rae & - ouameTp apMaTtypbl.

6.8 TonwwmHy 3awmTHoro crost 6eToHa crneayet NpUHUMAaTh:

AN NMUeBbIX  MOBEPXHOCTEW  KOHCTPYKUMA, He  NOoABepralLyxcs
HernocpeacTBEHHOMY BO34ENCTBMIO BOAbl, NapoB BOAbl WM aTMOCKEpHbIX
ocagkoB: He MeHee 30 MM ana pabodven apmatypsl M 20 MM and
pacnpegenuTernsHoOM apMaTypbl 1 XOMYTOB B ©ankax v nnutax Belcoton o 1,5 M, a
TaKXe B KOMOHHAX C MEHbLLEN CTOPOHOM A0 1,5 m;

AN NMUEBbIX MOBEPXHOCTEW  KOHCTPYKUMA U 4YacTel  COOPYXEHWM,
NOABEPraloLLMXCH HenocpegCTBEHHOMY BO3O4ENCTBUIO BOAbl (30HbI MEepeMeHHOro
ropM3oHTa BOAbl, MOBEPXHOCTM BOAOCIMBOB W BogocOpocoB, obgenku
6e3HanopHbIX TYHHENEW, NIUTbI KPensieHWs OTKOCOB KaHasoB U T.M.) B COYeTaHun ¢
BO34ENCTBMEM 3aMOPaKMBaHNA-OTTaUBaHWs, KaBUTaLnmM UM NCTUpaHUs HaHocamm
- He meHee 60 MM M He MeHee OByX OMaMeTpOB CTepxHenm And paboven u
pacnpefenuTensHon apmatypbl. JTO e TpeboBaHWe [OIMKHO BbIMOMHATLCS ANS
KOHCTPYKLUA W 3MEMEHTOB COOPYXEHWW, 3almTHble cron 6eToHa KOTopbIX
cucTemaTuyecky NoaBepraroTCs BO3AENCTBUIO NapoB BOAbI.

TonwmHy 3awmTHOro cnos 6eToHa B ene3obeTOHHbIX KOHCTPYKLMAX MOPCKMX
rMOPOTEXHUYECKNX COOPYXEHUN HEOBXOAMMO MPUHUMATD:

Anst pabo4ven apmatypbl CTEPXHEBOM - HE MeHee 60 MMm;

ANa pacnpegenqTensHOn apMaTypbl U XOMYTOB - He MeHee 40 MMm.

Ona 3aumTHbIX crnoeB 6eToHa [OOMKEH MNpUMEHATbCA OeToH kracca no
NPOYHOCTU He Hwke B20, npv 3TOM MOPO3OCTOMKOCTb U BOLAOHENPOHULAEMOCTb
aToro 6eToHa [OomKHbl OblTb HE HWXKe NpeAbsBrieHHbIX NPOEKTOM K JMUEBbIM
NOBEPXHOCTAM AaHHbIX KOHCTPYKLUIA U YacTen COOPYKEHUS.

Ona cOOopHbIX xene3obeTOHHbIX 3NEMEHTOB 3aBOACKOrO W3roTOBMIEHUSI MpU
npuMeHeHun GeToHa Kracca no NpPoYHOCTM Ha cxatue B15 u Bbiwe TonuwwHa
3ALLMTHOTO Criost MOXeT ObiTb yMeHblleHa Ha 10 MM MpPOTMB yKa3aHHbIX Bbille
BEINYMH.

Mpu akcnnyatauum xene3obeToHHbIX KOHCTPYKLMIA B YCIOBUSIX arpeCCUMBHOM
cpeabl TOMWMHY 3aLLMTHOIO Crost HEO6X0AMMO Ha3HavaTb He MeHee 60 MM.

6.9 B HETPELLMHOCTONKMX *ene3obeToHHbIX NMINTax U CTeHax CeYeHMEM BbICOTOW

60 cm n Oonee c koaddmUMeHTOM apmupoBaHus p = 0,008 npu Hagnexailem
060CHOBaHMM [0MyckaeTCsl MHOTOPSiAHOE PacoNoXeHVWe apMaTypbl MO CEYEHMIO
3MIeMEHTa, CrnocobCTBYHOLWEE YMEHbLUEHUIO MaKCHMManbHOW LUMPUHBI PacKpbITHS
TPELLWH MO BbICOTE CEYEHUS.

6.10 Ecrm cTepxHU apMaTypbl pa3MeLLaoTcs B ABa U 6onee psiga, TO AMaMeTpsbl
CTEPXXHEN psAOoB AOMKHLI OTINYATLCS APYr OT Apyra He 6onee, yem Ha 40%.

6.11 W3 ycrnoBus [OOMrOBEYHOCTM  MAPOTEXHUYECKUX  COOPYXeHUn 6e3
NpeaBapUTENIbHOMO HanpshkeHWUsl AuMaMeTp apMaTtypbl credyetr npuHUMaThb Onst
pabo4yelnt cTepKHEBOW apmaTtypbl U3 ropsvekataHon ctamm He meHee 10 mm, ong
cnvpanen u 4ns KapkacoB M CETOK BSI3aHbIX MIIM U3TOTOBMEHHBLIX C MPUMEHEHNEM
KOHTaKTHOW CBapKW - He MeHee 6 MM.

6.12 TlNpogonbHble CTEPXHM PacTAHYTOW W CxaToh apmaTtypbl [OSDkHbl ObiTb
3aBefeHbl 32 HOpMarbHOEe Ui HakfIoOHHOEe K MPOJOSMbHOM OCK AfieMeHTa ceyeHue,
rae oHu He TpebyroTCA No pacyeTy.



6.13 PacnpegenutenbHylo apmaTtypy [AOfsS 35eMEHTOB, paboTaloumx B O4HOM
HanpaBeneHuy, crefyeT HasHavaTb B pasMepe He 6onee 10% ot nnowaan paboyen
apmaTypbl B MecTe HanbonbLiero n3rubaroLLero MoOMeHTa.

6.14 Tlpy BbLINOMHEHUWM CBapHbLIX COEOWHEHWI apmaTtypbl CriedyeT BbIMOMHATH
TpeboBaHUst AENCTBYHOLLMX HOPMATMBHbBIX JOKYMEHTOB.

6.15 B KOHCTPYKUUSX, pacCUMTbIBAEMbIX Ha BbIHOCIIMBOCTb, B OOHOM CEYEHWUU
[OIDKHO CTbIKOBATLCS!, Kak NpaBurio, He 6onee NoMNoBUHbLI CTEPXXHEBOW PacTsHYTOM
pabouer apmatyphbl. [NpMMeHeHWe CTLIKOB BHaxXNeCTKy (6e3 cBapku 1 cO CBapKOM)
ANa pacTsiHyTol paboyen apMaTypbl B 9TUX KOHCTPYKLUAX HE OOMYCKaETCS.

6.16 B n3rmbaembix anemeHTax npu BbicoTe ceyeHns Gonee 700 MM y GOKOBbIX
rpaHer crnegyeT yCTaHaBMMBaTb  KOHCTPYKTMBHLIE  MPOOOSbHBLIE  CTEPXHW.
PacctosiHme mexagy HMMKM No BblicOTe AOMKHO ObiTb He 6onee 400 MM, nnowaab
nonepeYyHoro cedeHmst - He meHee 0,1% oT nnowaan ceveHnss 6EToHa, UMEOLIETO
pa3mep, paBHbI MO BbICOTE 3MEMEHTA PACCTOSIHUIO MeXay 3TUMU CTEPXHSMM, NO
LLMPWHE - MOJIOBUHE LWMPWHBLI pebpa anemeHTa, Ho He 6ornee 200 mMm.

6.17 Y Bcex NoBepxHOCTEN Xerne3oOEeTOHHbIX 3NeMEHTOB, BOMM3N KOTOPbIX
CTaBUTCA MpoAofibHas pacyeTHas apmaTtypa, HeobxoguMo npegycMaTpuBaThb
Takxe MOMepeyHylo apmaTypy, OXBaTblBalOLyl KparHWe NpOoAOSibHblIE CTEPXHMU.
PaccTosiHne mexay nonepeyHbIMU CTEPXHAMM LOIMKHO ObiTh He Gonee 500 Mm un
He 6onee yaBOEHHON LUMPWHbI FPaHn aneMeHTa.

6.18 Bo BHELEHTPEHHO CXaTblX FMHEWHbIX 3fIEMEHTax, a TaKXe B CXaTOW 30He

M3rMbaemMbiX SMEMEHTOB MpPU  HanMuMM  Y4UTLIBAEMOW B pacyeTe Cxartow

nNpogonbHON apmaTypbl HEO6X0AMMO NpeaycMaTpuBaTh YCTaHOBKY XOMYTOB.
PacctosHne mexagy xomytamu crieqyeT npuHMMaTtb B Bs3aHbIX Kapkacax He

6onee 154, B cBapHbIX - He Bbonee 204 , rae & - HAMMEHbLUMIA ONaMeTpP CXaTown
npoaorbHoM apmaTypbl. B 06oux crnyvasix paccTosiHie MeXay XOMyTaMu LOSDKHO
ObITb He 6onee 500 mm.
KOHCTpyKLMS nonepeyHor apMaTtypbl [ofbkHa obecrneuvBaTb 3aKpenseHue
CXaTbIX NPOAOSbHBLIX CTEPXHEN OT OOKOBOrO BbINy4YMBaHUS B NMFOOGOM HanpaBneHuu.
B mecTax cTbikoBKM pabouyeli apmaTypbl BHaxnecTKy 6e3 cBapku WM ecru
obLliee HacblleHe 3neMeHTa MpoAonbHOM apmaTypoit cocTasnseTr 6onee 3%,

XOMYTbl CrieqyeT ycTaHaBnmBaTb Ha paccTosiHum He 6onee 104 wn He Gonee 300
MM.

B MaccuBHbIX BHELIEHTPEHHO CXaTblX 3MIEMEHTaX, paccyuTaHHbiX 6e3 yyeTa
cXaTol apmaTypbl, PacCTOsIHUE MEXAY KOHCTPYKTVUBHbIMU MONEPEYHbIMU CBSA3SIMU
(xomyTamu) JonyckaeTcs yBenuumBaTh [0 ABYX BbICOT (LLMPUH) SrieMeHTa.

6.19 PaccTosiHve Mexay BepTUKarnbHbIMY MONEePeYHbIMN CTEPXHAMW B 3NEMeHTaXx,
He UMeNLLMX OTOrHYyTOM apmaTypbl, U B Crydasix, Korga nonepevHas apmartypa
TpebyeTcs No pacyeTy, HeO6X0AMMO NPUHUMATD:

a) Ha NpPUONOpPHbIX yyacTkax (He MeHee 1/4 nponeTa) Npu BbICOTE CEYEHUS MeHee
unm pasHou 450 mm - He Bornee % /2 n He 6onee 150 mm;

npuv BbicoTe ceveHus 6onee 450 mm - He 6onee # /3 n He 6onee 500 mwm;

npu BbICOTE ceveHusi, paHon unm 6onee 2000 mm, - He Gonee # /3;

6) Ha ocTanbHOM YacTu nporeTa npu BbicoTe ceveHust 300-2000 mm - He Gonee
(3/4)% v He Gonee 500 mwm;
npu BeicoTe ceveHusi bonee 2000 mm - He Gonee (3/4) % .

6.20 B anemeHTax, paboTtaromx Ha n3rmb ¢ KpydeHnem, Bs3aHble XOMYTbl JOIDKHbI
ObITb 3aMKHYTEIMW C MEPENnyCKOM UX KOHUOB Ha 30 gMaMeTpoB XOMYTOB, a npu
CBapHbIX Kapkacax BCe nornepeyHble CTepXHM 0b6onx HanpaBreHUn AomkHbl ObiTb
NpUBapeHsbI K YrIoBbIM NPOAOTbHLIM CTEPXHSIM, 00pa3ys 3aMKHYTbIA KOHTYP.

6.21 OTBepcTus B xene300eTOHHbLIX arieMeHTax cneayeTt pacnonaratb B npegenax
sivyeek apMaTypHbIX CETOK U KapKacoB.

OTBepcTua C pasmepamu, MPeBbILLAWLMMA pa3Mepbl AYeeK CETOK, OOIDKHbI
OKaNMNATLCHA OOMOMNHUTENbHON apmatypori. CymmapHas nrowaib ee ceveHus
JomkHa ObiTb HE MeHee CedveHus MpepBaHHOW pabouvein apmaTtypbl TOMO e
HanpasneHus.



6.22 Tpu nNpPOEKTUpPOBaHUM CTanexene3obeTOHHbIX KOHCTPYKLMIA  HaanexuTt
obecneymBaTtb COBMECTHYHO paboTy apMaTypbl U CTarnbHOW 0bnmMuoBku. TomnwmHy
0obnMMLOBKM  criegyeT  MpUHUMAaTb  MUHUMArbHOW MO YCMOBUSIM  MOHTaxa MU
TpaHCMNopTMpoBaHMs. B cTanexene3o6eToHHbIX 3feMeHTax BOOOMNO4BOASILLENO
Tpakta QC TONwMHa cTanbHOW OGNMUOBKM LOIDKHa NPUHUMATBCHA U3 YCIOBUS

A; £ A (3pecb Ay um A; - nnowagb CeYeHWs COOTBETCTBEHHO CTarlbHOW

0BIULLOBKY 1 CTEPXXHEBOW apMaTypbl B PACYETHOM CEYEHUM ITIEMEHTA).

6.23 ApmaTtypa >kene3obeTOHHbIX KOHCTPYKLMWIA [OMKHa npegycMaTtpuBaTbCs B
BMAe apModepM, apMoNakeToB, CBapHbIX KAPKacoB, CETOK W LUTYYHOWN apMaTypbl.

Tunbl apMOKOHCTPYKLMIA criegyeT HasHadaTb C Y4eTOM MpPUHSITOro crnocoba
npousBoacTea pabor. OHn [ OJDKHBI obecneunBaTb BO3MOXHOCTb
MexaHMU3NPOBaHHOW noga4ym 6eToHa 1 TwaTenbHoM ero NpopaboTKu.

YCTaHOBKY apmaTypbl B ene300eTOHHbIX KOHCTPYKLMAX Heobxoaumo
Npou3BOAWUTL  UHAYCTPUANbHbIMU  METOAAMU MpPU  MaKCUMarnbHOM  3KOHOMUK
MeTanna Ha KOHCTPYKTMBHble 3neMeHTbl AN 3akpensieHuss ee B 6rioke
6eTOHMpPOBaHMS.

YBenuyeHne nnowaaM CeveHuss apMaTypbl, OnpeeneHHOW pacyeToMm Ha
3KcnryaTauMoHHbIE Harpysku, Afs1 BOCAPUSATUSE Harpy3oK CTPOUTESNbHOro nepuoaa,
KaK npaBurio, He AonycKaeTcs.

6.24 OTKpbITbIE NOBEPXHOCTM OETOHHBLIX COOPYKEHWM, HaxoAdsimecs B 30He
NepeMeHHOro YpPOBHA BOAbl M MO4Bepralopmecs BO3LOENCTBUIO OTpULaTENbHbIX
TemnepaTyp, a TaKke OTKPblTble MOBEPXHOCTU COOPYXEHWU, BO3BOAVMbLIX B
YCIOBWSAX XapKOro CyXOro KnvMmara, [AOMyckaeTCd apMuMpoBaTb CeTkamu U3
apmatypbl knacca A-ll gunametpom 16 MMm. Bo Bcex ocCTamnbHbIX Cryvasx
KOHCTPYKTUBHOE apMVpoOBaHWe OTKPbITbIX MOBEPXHOCTEN GETOHHBLIX COOpPYXEHWN
AornyckaeTcs TONbKO Npuy cneumnansHOM 060CHOBaHWUM.

JononHutenbHble YyKa3aHUA MO KOHCTPYMPOBAHMIO NpeaBapuUTeNibHO
HanpsKeHHbIX 311EMEHTOB

6.25 lpy KOHCTPYMpPOBaHWM NpeaBapUTENbHO HanpseHHbIX 3NIeMEHTOB creayet
BbINOMHATL  TpeboBaHWA  OENCTBYIOWMX  HOPMAaTWBHbIX  JOKYMEHTOB  Ha
NPOEKTMPOBaHNE OTAESNbHbBIX BUAOB COOPYXeHUI 1 TpeboBaHus 6.26-6.31.

6.26 TlpuBapka u nNpuxBaTKa K HaTAHYTOW apmaType Kakux-rmbo paetanen He
JoryckaeTcs.

OT10 TpeboBaHMEe He pacnpocTpaHseTCs Ha NpuBapKy AeTanen K KoHuam
HanpsiraemMon apMaTtypbl, BbICTYNalWmMM U3 U3genusi, nocrne nepegadn ycunui
0b6xatns 6eToHa.

6.27 TMpomonbHylo HeHanpsiraeMylo apmaTypy credyeT pacnonaratb Grivke K
HapYXXHOW MOBEPXHOCTW 3MeMEHTa C TeM, YToObI NonepeyHas apMaTypa (XoMyTbl)
oxBaTblBasia Hanpsiraemyto apMartypy.

6.28 CTepxHeBYyl0 HanpsiraeMylo apmaTtypy B peBpucTbiX 3fiemeHTax criegyer
pacnonaraTb Mo ocu Kaxgoro peGpa aneMeHTa Unu CUMMETPUYHO eil.

6.29 CoegunHeHve NoO ANVMHE 3arOTOBOK apMaTypHbIX CTEPXHEN U3 ropsvekaTaHon
cTarm nepuoaundeckoro npodgwmna auametpom 10 mm n Gornee, kak npaBuIo,
criegyeT NpoM3BO4UTb KOHTAKTHOM CThIKOBOW CBapPKOW.

Mpn oTcyTcTBMM 0OOPYAOBaHMS [Nt KOHTAKTHOW CBapKM [OMycKaeTcs
npumMeHATb OyroByto cBapky. CTtepxHu apmatypbl krnacca A-lllB Heobxogmmo
cBapmBatb 00 BbITsKW. CBapHble CTbIKM pacTAHYTbIX CTepXHeW He
pekomeHOyeTcs pacnonaratb B MeCTax HaMbOonbLUMX YCUIUA.



6.30 Y KOHLOB npenBapUTENbHO HamnpsPKeHHbIX SNEeMEHTOB AofbkHa OblTb
YCTaHOBIEHa [OOMOMHWTENbHAas nonepeyHasl apmartypa (CBapHble  CeTKu,
OXBaTbIBalOLLYE BCE NPOAOMNbHbIE CTEPXHM apMaTypbl, XOMYTbl U T.M. ¢ Wwarom 5-10
CM) Ha ArvHe yyacTka He MeHee 60% 30HbI Nepeaadn HanpsxeHun n He meHee 20
CM.

Ecnn Hanpsiraemas npogosnbHasi apMaTtypa y TOpLIOB 35ieMeHTa pacnosaraeTcs
COCpPEdOTOMEHHO Y BEPXHEW WIM HWKHEW T[paHW, TO Ha KOHLEBbLIX Yy4acTkax
HeoOXxoaouMO npedycMaTpvBaTb MNOMNEpeYHylo apmatypy (He y4uTbiBaemyo B
pacuyeTe Ha nonepeYHble Cunbl).

CyMMapHasi nrolaab rornepeyvyHon apmaTypbl [O/PKHa HasHavaTbCsi Takow,
4YTOObI 3Ta apmaTypa Morfa BOCMPUHSTL B KOHCTPYKLMSIX, HE pacCYMTbIBAEMbIX Ha
BbIHOCIMBOCTb, 20%, a B KOHCTPYKLMAX, pacCHMTbIBAEMbIX HA BbIHOCIMBOCTb, 30%
YCUINUs1 HaTShKeHMS! B NMPOAOIbHON Harpsiraemol apmatype, KoTopasi pacroroxeHa
Y OZIHOV [PaHN CEeYEHUs, C Y4ETOM MepBbIX NOTEPb.

CyMMapHylo nrowadb CeYeHUsi OOMOSHUTENbHON MNOMnepeYHor apmatypbl
HeobxoauMO onpeaenaTb No Gopmyram:

0N KOHCTPYKLMIN, HE pacCUYUTbIBaeMbIX Ha BbIHOCIMBOCTb:

A.sw,ad = 0’2(05;: fR.sw)A.s ) (20)

ana KOHCprKLI,I/II;I, paccyuTbiBaeMblX Ha BbIHOCITMBOCTb!:

ﬂ.sw,ad = 0’3(05;:! [ Ryw) sy, (21)

rne U_gp - npegBapuTeribHoOe HanpsXeHne B apMaTtype C y4eTOM NepBbiX NMoTepb;

A - HauGonbluas M3 Nrollgfeil CeyeHWst HanpsiraeMoii NPOAOSIbHO
apmMaTypbl, pacrosioKeHHON BHYTPU XOMYTOB Y OQHOM rpaHn CeYeHusI.

6.31 JononHuTenbHyo NoNepeyHyo apmaTtypy pekoMeHayeTcsa npegycMaTpusaTh B
BMAE CBaPHbIX 3aMKHYTbIX XOMYTOB M3 apmatypHon ctamm knaccos A-ll unm A-ll.

Ecrm w3 ycrnoBusi onuvpaHusi 3rieMeHTa Ha ero  KOHUEBOM y4yacTke
yCTaHaBIMMBAKOT CTanbHYIO OMOPHYH MNMUTY, TO AOMNOMHUTESNbLHYI MOMepeYHyto
apmaTtypy crnegyeTt COeQuHATb C Hel CBapKOW.

7 OCHOBHbIE pacyeTHble NOJIOXEeHUA

7.1 PacuyeTbl OGETOHHbIX W Xene3obeTOHHbIX KOHCTPYKUWUA  Heobxogmmo
NPOU3BOANTbL MO METOAY NPELAErbHbIX COCTOSAHMI B cooTBeTCcTBMM ¢ CI158.13330.

BeToHHble 1 ene300eTOHHble  KOHCTPYKUUWM  OOMDKHbl  YOOBNETBOPATb
TpeboBaHusAM pacyeTa Mo npeaenbHbIM COCTOSHUAM MEePBOM IPynnbl Npu BCEX
COYETaHUSX Harpy3oK W BO3AEWCTBUA, a MO NpeaernbHbIM COCTOSHUAM BTOPOWA
rpynnbl - TOMbKO NPU OCHOBHOM COYETaHWUN Harpy3oK 1 BO34EeNCTBUNA.

Pac4yeT no npegenbHbIM COCTOSAHUAM, Kak NpaBuro, crieqyeT npovMsBoauTb Ans
BCEX CTaauni BO3BEOEHWs, TPaHCMOPTUPOBAHUS, MOHTaXa W SKcnfyatauum
KOHCTPYKL MN.
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7.2 BETOHHbIE KOHCTPYKLMN HEOOXOOUMO PaCCUYUTLIBATD:

no npeferbHbIM COCTOSIHASIM MEPBOW MPYNMbl - MO MPOYHOCTU C NPOBEPKON
YCTOMYMBOCTM MOMOXEHMS U hOPMbI KOHCTPYKLIMM B COOTBETCTBUM C pasaeriom 8;

no npegenbHbIM COCTOSIHUSIM BTOPOW rpynnbl - MO 0Opa3oBaHUIO TPELLWH - B
COOTBETCTBMU C pasgenamu 9 n 10.

XKenesobeToHHble 1 cTanexene3obeToHHble  KOHCTPYKUMW  cregyet
paccyuTbiBaTh:

no npegeribHbIM COCTOSHUAM MEPBOW MPYNMbl - MO MPOYHOCTU C NPOBEPKON
YCTOMYMBOCTM MOMOXEHUA U POPMbl KOHCTPYKUMM UM MO BbIHOCIMBOCTW MpU
MHOFOKPaTHO MOBTOPSIIOLLENCS Harpy3ke B COOTBETCTBUM C pa3geriom 8;

no npegenbHbIM COCTOSHUAM BTOPOW rpynnbl - MO 06pa3oBaHUIo TPELLWH B TeX
cnyvasix, Komja Mo YCroBUSM HOPMasibHOW 3KCMfyaTauuu COOPYXEHUS He
ponyckaetca ux obpasoBaHue (TPELWMHOCTOMKME  KOHCTPYKLUMW) WM MO
OrpaHNYEHNI0 BEMUYMHBI PacKpbiTUS TPELMH (HETPELLMHOCTOMKME KOHCTPYKLIMKN) U
no pgedopmMauusM B Tex Cryyvasx, Korda BenvuvHa nepemeLLeHnn MoXeT
OrpaHVYUTb  BO3MOXHOCTb  HOPMarnbHOW  3KCMfyaTauuu  KOHCTPYKLMW — Uiu
HaxXOAALLMXCS Ha HEeW MeXaHM3MOB B COOTBETCTBUM C pa3aernom 9.

lMpn NpoeKTUpPOBaHUM CTanexene3obeTOHHbIX KOHCTPYKLUIA OOMOMHUTENbHO
HeobX0O4UMO pacCUUTbIBaTb NMPOYHOCTb METarnM4Yeckon obnmMLOoBKU Ha OencTBue
TPaHCMOPTHbIX, MOHTaXHbIX W CTPOWUTEMbHbIX Harpy3oK (B COOTBETCTBMM CO
cneumansHo  pa3paboTaHHbIMW  TEXHWYECKUMMU  YCMOBUSMW) U AHKEPOB,
obecneymBaloLLX COBMECTHYIO paboTy NMCTOBOM apMaTypbl 1 6eToHa.

7.3 COOpHO-MOHOMUTHbIE KOHCTPYKLUMKM, a Takke KOHCTPYKUUM C HecyLlen
apMaTypon HaQNeXuT paccynUTbIBaTh AN OBYX CTaAWN paboThl KOHCTPYKLIUK:

00 npuobpeTeHuss GETOHOM, YNOXEeHHbIM Ha MecTe  MCMOMb30BaHUs
KOHCTPYKL MW, 3afaHHOM MPOYHOCTU - Ha AencTBMe COBCTBEHHOrO Beca 3TOro
6eToHa W OpyrMX Harpy3ok, AEeNCTBYIOLWMX Ha [JaHHOM 3Tarne BO3BeAeHWS

COOPYXEHUS;
nocrie npuobpeTeHUss GEeTOHOM, YIOKEHHbIM Ha MecTe WCMoNb30BaHus
KOHCTPYKLMM, 3afdaHHOW MPOYHOCTM - Ha Harpysku, [AencTsyloupe npu

aKcnnyaTaLmm KOHCTPYKLMK, BKITOYasi COBCTBEHHbIN BEC.
PacyeT Ha NMpoYHOCTb MPOWU3BOAMTCSI HA pacyeTHble Harpy3ku pasfernbHo no
ABYM rpynnamM 6e3 CyMMUPOBaHWS YCUMIA U HAMPSXKEHWIA.

7.4 [Ona coopyxenun | n Il knaccoB, 3aaHKEpPeHHbIX B OCHOBaHWE, Hapsgy C
pacyeTom KOHCTPYKL WA cnegyet Npou3BOAUTb 3KCNEPUMEHTASbHbIE
nccneqoBaHva Ans onpegeneHvst Hecylwen CroCOBHOCTU aHKEPHbIX YCTPOWMCTB,
penakcauum HanpskeHnin B 6eTOHe, CKarnbHOM OCHOBaHWMM 1 aHkepax. Heobxognmo
npegycmaTpmBaTtb MEpPONpUSATHS MO 3alMTe aHKePOB OT KOPPO3uK.

[na npegBapuTensHO HanpsKeHHbIX KOHCTPYKLUA PEKOMEHAYeTCsl B MpoekTe
npegycmaTpvBaTb BO3MOXHOCTb NMOBTOPHOIO HaTSXXEHUsi aHKEPOB UM UX 3aMeHBbl,
a Takke NpOBEAEHME KOHTPOISbHbIX HabMooeHun 3a COCTOSHMEM aHKEpPOB B
oeToHe.

7.5 Mpu pacyeTe aneMeHToB COOPHbIX KOHCTPYKLMIA HA YCUMWS, BO3HUKAKOLLME MpK
nogbeme, TPaHCMOPTUPOBAHUM W MOHTaxe, Harpysky OT COOCTBEHHOrO Beca
anemMeHTa cregyert BBOAWTb B pacyeT ¢ KoaquhmUMEHTaMU AMHAMUYHOCTM.

7.6 Cnoco® OUEHKM TMPOYHOCTU W  TPELWMHOCTOMKOCTM  OETOHHBIX W
KEne300ETOHHbIX 3MEMEHTOB (MO YCUINMSAM WK MO HanpshKeHWsIM) onpegensieTcs
COOTHOLLEHMEM WX pasmepoB. B Tabrmue 19 npuBegeHa knaccudwmkaums
3NIEMEHTOB U CMOCOObI OLEHKM HACTYMNEHWS WX NpedernbHbIX COCTOSHWA B
3aBMCYMOCTM OT COOTHOLLEHMS! MX Pa3MeEpPOB.

Tabnvmua 19



N OTHoLLEeH e HaumeHoBaHue Cnocob OLLEHKM
n.n. \(pasmepos anemMeHTa HacTynneHus npenenbHOro
anemMmeHTa COCTOSIHUSA
no no
yecunmsm HanpsKeHNsSIM

A. BanoyHble KOHCTPYKLUMKN - & £ 3k
1 k26 CTepHEBON aneMeHT - ||+ -

6arnka
2 |[3<1ih<6 Kopotkas 6anka + +
3 Ih<3 Banka-cTeHka - +
B. KoHcormbHbIe KOHCTPYKUMK - & £ 3k
4 k23 CTepxHeBOW anemeHT - || + -

KOHCOmb
5 |15¢irk<¢3 KopoTkasi KOHCOrb + +
6 1ih <15 KoHconbHasi cTeHka - +
B. MNruTHbIE KOHCTPYKUMWA - & > 3k
7 aikhze ToHKkast nn1Ta + -
8 Zialh<b ToncTtada nnmTa + +
9 alk <3 O6BbEMHbIN 311EMEHT - +
I". ApOoYHbI€e 1 KOMnbLEBbIE KOHCTPYKLIUM
10 [[:rg<01 ToHKas apka, KornbLo + -
M o1<erR<0,25 ||APKa, KOMbUO cpeaHen || + +

TOSNLWHBI
12 TorcTas apka, KonbLo || - +

iR 0,25




MpumeyaHuve - B Tabnmue npuHATHLI cregytowme 0603HauYeHus:
! - prvHa (nponeT) 6anku unn KoHconw;

& n kA - COOTBETCTBEHHO LLMPUHa U BbICOTa NnonepevyHoro ce4eHns afieMeHTa,
& - OJIMHA MEHbLUEN CTOPOHbI NINNTbI;
i - TONnwMHa apkn, CTEHKU KosbLa,

£ - paguyc oceBOW MMHUM apku, KorbLa.

7.7 Tlpn npoBepke Hecylen CcrnocobHOCTU U MPUrOLHOCTM K HOpMasibHOW
3KCnyaTaumm COOPYXEHUS BHYTPeHHWe ycunusa (M3rmbarowme u  KpyTawwme
MOMEHTbI, HOpMarbHbIE 1 Nepepe3blBaloLLMeE CUrbl), HANPSXKEHWS, NEPEMELLIEHUS 1
yrmbl MOBOPOTa criegyeT onpefensTb, Kak nNpaBurio, C YY4eTOM Heyrnpyroro
noBeaeHUst KOHCTPYKLMIA, 06YCIOBNEHHOTO TPELLWHO0Opa3oBaHMeM ¥ NON3y4eCcTbio
6eToHa, HenMHEMHON 3aBUCUMOCTBIO MeXAy HanpshkeHusMu 1 aedopmauunsamm
mMartepuarnos, a Takxe C y4eTOM MnocrefoBaTenbHOCTU BO3BEOEHUS U HarpyxeHusi
COOpYKeHUs1.

[onyckaeTcsa ycunua 1M HanpshkeHWst B CEYEHUSX 3MeMEHTOB onpefensatb B
NPeanonoXeHUN ynpyro paboTbl KOHCTPYKUMM B TeX criyyasx, Korga pacyer
BbIMOSHAETCA Ha NpeaBapuTENbHON CTagumn NPOEKTUPOBAHNS COOPYXKEHMS.

7.8 Tpun onpegeneHnn NHENHbIX NEpPeEMELLEHUA 1 YITIOB NoBopoTa Heobxogmmo
YYUTbIBATb U3MEHEHWE ECTKOCTM CEYEHUI B pesyrbTaTe TpeLyHoobpa3oBaHus B
6eToHe. YcroBusl TpeLwHoobpasoBaHusi cregyeT NpuMHMMaTh B COOTBETCTBUM C
pasgernom 9.

B cTaTnyeckn HeonpenernmMbIX CTEPXKHEBbLIX KOHCTPYKLMSIX, TOHKUX MAMTax M
apkax BHYTPEHHWE YCUnus W MepemelleHus cregyeT onpeaensts MeToaamu
CTPOUTENbHOM MEXaHMKM C  Y4eTOM, KakK npaBuio, Heyrnpyroh paboTbl,
06YyCroBrneHHom N3MeHeHNem KECTKOCTHU CeYeHun B pesynbraTe
TpeLmHooOpa3oBaHusi B 6eTOHe.

7.9 TMpu OUEHKE MPOYHOCTU U TPELMHOCTOMKOCTU 3IMNEMEHTOB (Oarnku-CTEHKW,
KOHCOJSIbHbIE CTEHKW, TONCTLIE apKN U TPYObl U O6GBEMHbIE 3NEMEHTHI) NOCNeaHne
onpegenstTca MeTogamu Teopum ynpyrocTu.

7.10 lMpoBepKy MPOYHOCTU M TPELMHOCTOMKOCTU KOPOTKMX Gamnok u KoHconen,
TOMCTbIX NAMT W apoK CcpedHel TOMWMHbI LOMYCKaeTCsi MPOU3BOAMTL Kak Mo
HanpsbkeHWsIM, Tak U Mo ycunusiM. HanpsikeHns B pacyeTHbIX CEYEHMsIX dneMeHTa
onpenensTcs MeTogammn Teopun yrpyrocTu (CMm. 7.7), a ycunus - no BenmymHam

PaBHOAENCTBYIOLLMX 3MIOP HANPSXKEHWUA B cedenmmn: N =D -2 M = [ (3gecb D
W Z - paBHOAEWCTBYIOLLME 3MIOP CXUMAIOLLMX N PaCTAMMBAIOLLMX HaNPsHKeHUR; z -
Mreyo napbl BHyTPEHHUX CUN).

7.11 TInuTHble anemMeHTbl KOHCOSMbHOMO TUMa WM onuparwmecs no AByM
NPOTUBOMOSIOXHBIM CTOPOHaM, Harpyska Mo LUMPUHE KOTOpbIX pacnpenerneHa
pPaBHOMEPHO, PaCcCUYUTLIBAKTCS MO MPOYHOCTU U TPELWMHOCTOMKOCTM aHariorMyHo
KOHCOMbHbIM UM 6anodHbIM anemeHTaMm. PacyeTbl B 3TOM Crydyae nNpousBoasaTcA
ONs1 ydacTka NnTbl €4UHUYHON LUMPUHDI.

7.12 BenuuvHy npoTMBOOABMEHUS BOAbl B PACYHETHbIX CEYEHUAX 3IIIEMEHTOB
cneqyetT  onpegenste  C y4eTOM  yCroBui  paboTbl  KOHCTPYKUWA B
3KCnryaTauMoHHbIN  Nepuvod, a Takke C  Y4eTOM  KOHCTPYKTMBHBIX WU
TEXHOMOMMYECKMX MEPONPUSTUIA, YKa3aHHbIX B 4.7.

B amemeHTax MacCMBHbIX HamopHbIX OETOHHbIX U >Kene3obeTOHHbIX
KOHCTPYKLUUA  TMAPOTEXHUYECKMX  COOPYXEHWA  NpOTMBOLABIIEHWE  BOAbI
HeobXoaUMO yunTbiBaTb Kak 06 beMHyt0 cuiy n onpegendatb no CI140.13330.

B cTepiHeBbIX U NMUTHbIX 3feMeHTax MpOTMBOAABIEHWE BOAbI credyeT
YYUTbIBaTb Kak pacTArMBaloLLyl0 Cuny, MPUIOKEHHYI0 B paccMmaTpvBaeMoMm
pacyeTHOM CeYeHuW, Npu 3TOM OOBLEMHbIM Bec maTtepuana npuHumaetcs 6e3
yyeTa B3BeLUMBaHWS.

MpoTvBOOABNeHWe BOAbl CreayeT Y4YUTbiBaTb Kak MpW pacyeTe CeuveHui,
COBMaaloLLMX CO LBaMN HETOHMPOBaHMUS, Tak U MOHOSUTHBIX CEYEHUIA.
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7.13 Ycunne npoTMBOAEBMEHMSA B PACYETHbIX CEYEHWUSX HarOpPHbIX CTEePXHEBbIX,
NAWTHBIX, @POYHbIX W KOMbLUEBbLIX 3MEMEHTOB CriegyeT MpUHUMATb pPaBHbIM
NoWaamn 3Nopbl HaNPsPKEHWI, 06YCMOBEHHbIX BO3AENCTBMEM NPOTUBOAABIIEHMS.
YKasaHHble HanpsbkeHWs B OTAENbHbIX TOYKaX CeYEeHUs NMPUHMMAOTCS PaBHbIMU

Py, rme F -  VHTEHCMBHOCTb  MOPOCTaTMYECKOro AaBrfeHus, gy, -
Ko3hdpmLMeHT addheKTUBHONM NNoLwaan NPOTUBOAaBIEHNS B GETOHE.

0Ona TpewvHOCTONKUX 3MNeMEeHTOB criedyeT MpUHUMAaTb JMHEWHbIA  3aKOH
M3MEHEHUs] WHTEHCMBHOCTM MMOPOCTaTUYECKOro AaBfieHNs BOAbl OT BENMYMHbI
OaBIieHNst Ha HarnopHOW (BEpXOBOW) rpaHW OO0 BeNUYUHbLI AaBfIeHWS Ha HU30BOW
rpaHu.

Ona  HETPEeLMHOCTOMKUX  3fIEMEHTOB  MMHEWHbIW  3aKOH  U3MEHEeHMWs
MMApoOCTaTUYECcKOro AaBreHus criegyeT NpuMHMMaThb TOMbKO B Mpedernax cxartown
30Hbl ceyveHus. B npegenax TpewwmH NPUHMMAaETCH pPaBHOMEPHOE [AaBrieHue,
onpepensemMoe 3arnybneHnmem TpeLwiH Noj ypoBeHb BOAbI.

KoadhdpmumeHTol  adppekTvBHOM  Mnowaan  NpOTUMBOAABIEHUA tizy  ANS

coopyxeHun | wn Il knaccoB crnegyet onpemenatb  Ha  OCHOBaHUM
3KCMepUMEHTanbHbIX  UCCMNeAoBaHWn C  Y4EeTOM  MPOTMBOCMIBLTPaLMOHHBIX
YCTPOWCTB.

anI OTCYTCTBUM [AaHHbLIX 3KCNepuMeHTallbHbIX UccrneaoBaHUi B CEYEHUsIX
n3rmbaemblx, BHELIEHTPEHHO CXaTbIX M BHELEHTPEeHHO pacTAHYTbIX 3JIEMEHTOB

OOnycKaeTCH NPUHNMATL CriegytoLpe 3HaYeHNs oy,
1,0 - B paCTAHYTON 30HE CEYEHUIN U B 30HE PacMpOCTPaHEHWUS TPELLMH;

0 - B cXaTomn 30HE CEYEHMIN INIEMEHTOB.

BbicoTta cxaToi 30HbI 6eTOHa onpegenseTcs UCXoas M3 MMNoTesbl NIOCKMX
CeYeHun. B HeTpemMHOCTOMKMX 3remMeHTax paboTa pacTsHyToro 6eToHa He
yynTbIBaETCH, a chopMa 3nopbl HanpshkeHUn 6eToHa B CXATOM 30HE CeYeHust
NPUHUMAETCS TPEYroNbHOMN.

Bua HanpsikeHHOro COCTOSIHUSI CEYEHUsI NpW onpedeneHun AOoNONHUTENbHBLIX
HanpshkeHWn yCTaHaBNMBAETCA WCXOAA M3 TWMNOTE3bl MIOCKMX CEYEHWA npu
OENCTBUN BCEX Harpy3ok 6e3 y4yeTa cusbl NPOTUBOLABIIEHMS.

7.14 Tlpn pacyeTe 3MEMEHTOB OETOHHbIX M Kene3o0EeTOHHbIX KOHCTPYKLMWIA
MMOPOTEXHUYECKUX COOPYKEHUIA [OMyckaeTcsi npu chneuuarnbHoM 060CHOBaHUM
YYUTbIBATb  [OMOSHUTENbHbIE  CBSI3M  CTPOMTENbHOMO  Mepuofa,  Hocsilme
NMOCTOSIHHBIA XapakTep (3cTakafbl, Na3oBble KOHCTPYKUMM, Garku nogKpaHoBbIX
nyTeun, AoMNoNHUTENbHas apMmaTtypa 45isi TPoM3BOACTBa paboT 1 T.M.).

7.15 PacuyeTbl 93nNemMeHTOB OETOHHbIX W Xerne3o0eTOHHbIX  KOHCTPYKLMWA,
noanexaLumx yCUneHuto, Npu x peMoHTe Ui PpeKoHCTPYKL MK, CriedyeT NpoBOAMUTb
C y4yeToMm pakTuyecKkux KraccoB OeToHa, HanpsbkeHui B OeToHe M apmartype,
MMEBLLIMX MECTO K MOMEHTY Hayarna peKoHCTPYKLuW, 1 gnarpaMmm gedopmMmpoBaHms
6eToHa 1 apmaTypsbl.

7.16 Mpn NPOEKTMPOBAHUN MMOPOTEXHUYECKMX COOPYXEHWUI pacyeTbl, KOTopble He
pernaMmeHTVpoBaHbl  HacToAWMMKM  HOpMamu  (pacyeTbl  NpeOBapuUTEnbHO
HanpPsHKEHHbIX KOHCTPYKLWIA, pacyeT cedyeHwin B obliem crydyae, B TOM 4ucre
pacyeT Ha KOCOe BHELEHTPEHHOE CXaThe M KOCOW M3rmb, pacyeT KOpOTKUX
KOHCOMeMN, pacyeT Ha NpoaaBnMBaH1e U OTPbIB, pacyeT 3aknafHbIX Aetanei u ap.),
PEeKOMEHAYeTCA  BbIMOMHATL MO yKasaHUsM  [AeWCTBYIOLMX  HOPMAaTUBHbIX
[OKYMeHTOB. [lpn 3TOM HEOBXOAMMO YUYUTbIBATb KOSQMLIUEHTHI, MPUHATLIE B
HaCTOALLMX HOPMaX.

7.17 PacuyeT 9neMeHTOB KOHCTPYKUMA Ha BbIHOCMMBOCTb  HeobXxoavmo

NpPOV3BOANUTL MPU YUCNE LUKITIOB M3MEHeHus Harpysku 2:10% u Gonee 3a Becb
pacHeTHbIN CPOK 3KCnnyaTauum COOPYKEHWS (Hanpumep, MpOTOYHblE YacTw
rugpoarperaToB, BoAocOpochl, NnnTel BOJ00O0s, NoAreHepaTopHble KOHCTPYKL UK 1

Ap.).

8 PacueTbl 311IeMeHTOB OeTOHHbIX U
Kerne300eTOHHbIX KOHCTPYKLUA Ha MPOYHOCTb
M BbIHOCNTUBOCTDbL

PacueT GeTOHHbIX 35IeMEHTOB Ha MPOYHOCTL



8.1 PacuyeT npoOYHOCTM SNEMEHTOB, YCIOBWS, HACTYNNEHUs npeaenbHbIX
COCTOSIHUIA®  KOTOPbIX BbIpaXaloTcs 4yepe3 ycurma (Tabmvua 19), criegyet
NPOU3BOAUTbL AN CEYEHUIA, HOpMarbHbIX K MX NPOAOSbHON OCU, B COOTBETCTBUN C
yKasaHUsiM1 JaHHOTO noAapasaena.

* BepoaTHo owmbka opurmHana. CregyeT yutaTtbh "...yCriOBWS HaACTyMneHusi
npeaenbHbIX COCTOSHWIA...". - [pumevaHne nsrotoButens 6asbl 4aHHbIX.

PacuyeTbl MPOYHOCTU 9NIEMEHTOB, B KOTOPbIX YCIIOBUSI  HAaCTYMieHUs
npeaensHOro COCTOSIHWMS He MOryT ObiTb BblpaXkeHbl Yepe3 YCUnns B CeYeHusIX,
criefyeT BbIMOMHATL ANS NSOWAaA0K AEMCTBUS MMaBHbIX HanpsbkeHnn (Tabnuua 19)
B COOTBETCTBUM C YKa3aHWSIMU J@HHOro noapaszaena.

8.2 BHeUEHTpPeHHO cXaTble 3feMEHTbl, B KOTOPbIX MO YCMOBWUSIM 3JKCrnyaTauum
ponyckaetca obpas3oBaHVe TPELLMH, pacCcuMTbiBalOTCA 6e3 yyeTa ConpoTMBNEHNS
6eToHa pacTAHYTOM 30HblI CEYEHMS.

Bce usrmbaemble 3nemMeHThbl, a TakKe BHELEHTPEHHO CXaTble 3rIeMEHTHI, B
KOTOpbIX MO YCIOBMSIM 3KCMyaTauum He [OonyckaeTcs 00pa3oBaHue TPEeLLMH,
paccYMTbIBAKOTCH C YHETOM COMPOTUBIEHNS BETOHA PaCTSXKEHUIO.

8.3 BeTOoHHble KOHCTPYKLMW, MPOYHOCTb KOTOPbIX OMpefernsieTcss NpPOYHOCTbIO
6eToHa pacTsIHYTOW 30HbI CeYeHUsl, JoNycKaeTCcs NPUMEHATb B TOM Crydae, ecrv
obpasoBaHve TpewwmH B HWUX He MPUBOAMT K paspylleHWo, K HegonycTUMbIM
AecopmMauuam nnm K HapyLLEHUIO BOAOHENPOHULIGEMOCTM KOHCTPYKL UK. Mpn 3ToM
JomkHa OblTb npoBegeHa MpOBEpKa TPELMHOCTOMKOCTU  3NIEMEHTOB  TaKuX
KOHCTPYKLUIA C y4ETOM TEMMNEPaTyPHO-BINaXHOCTHbLIX BO3[1EACTBUA B COOTBETCTBUN
¢ TpeboBaHuaMK pa3gena 10.

8.4 Pacuyer 6GeTOHHbIX M3rMbaeMblX 3MEMEHTOB CUMMETPUYHBIX OTHOCUTEMBHO
NrocKOCTW AENCTBUSI Harpy3ku, YCroBUsi, HACTYNMEHNA NpeaenbHOro COCTOSHUS™®
KOTOPbIX BbIPaXAKTCSA Yepes ycunms, Heobxogumo nponseoauTb no dopmyre

* BeposiTHO owwmbka opurvHana. CrnenyeT uuTatb "...yCNOBWUSI HaCTYMSeHWs
npenenbHoro coctosiHus...". - NMpuMeYvaHne n3roToButensi 6asbl gaHHbIX.

Vie¥n DL S ¥, ¥ Rpdh¥y (22)

rae i, ¥n - KO3MUMEHTbI, NpuHMMaemble no CI158.13330;

Y. - KO3(IMUMEHT ycnoBun paboTbl COOPYXEHUsl, MNPUHMMAEMbIA MO
CTpoUTENbHBIM HOpMaM W MpaBwufiaM Ha MNPOEKTUPOBaHWE OTAENbHbIX BUOOB
TMOPOTEXHUYECKUX COOPYXEHUN;

¥e T YRl YE2 B3 Yad Y13 Fhl4 Yals - KOS(PMUMEHTHI yCrioBun paboThbl
6eToHa, NpMHMMaeMble no Tabnmue 5;

Ky - pacyeTHoe conpoTuereHve GeToHa Ha pacTshkeHue;

#W: - MOMEHT COMPOTUBNEHUSA AN PACTAHYTON rpaHu ceveHus], onpeaensembli
B MPeAnonoxeHun ynpyron pabotbl 6eToHa.

8.5 BHeLEHTPeHHO CxaTble 3aremMeHTbl BETOHHbIX KOHCTPYKLMA, CUMMETPUYHbIE
OTHOCUTENbHO OENCTBUS Harpy3ku, yCIIOBUS HACTYMIEHUS MPedernbHOro CoOCTOSHNS
KOTOPbIX BbIpaXalTCs Yepe3 ycunusl, creflyeT pacCHuTbiBaTb B NPELNONOXEHUN
ynpyrou paboTbl 6eToHa (PUCYHOK 1) M3 YCIOBUA OrpaHUYEHNS BENUYMHBI KPaeBbIX
CXVMAIOLLMX U PacTSAMBatoLLMX HaNPsKEHWI No CneayoLym ¢opMynam.

PucyHok 1 - Cxema ycunum v anopa Hanps>keHUn B
Ce4YeHUU, HoOpMaribHOM K NPOAOJILHOM OCU BHELLEHTPEHHO
cXaToro 6eTOHHOro 3fieMeHTa
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a - 6e3 yuyera conpotuBrneHuss OeTOHa pacTAHYTOM 30Hbl; 6 - C y4yeToMm
COMNPOTMBEHNS BETOHA PacTSHYTOW 30HbI

Pucyrok 1 - Cxema ycunuin v antopa Hanpsi>ke HUM B ce4e HUM, HOpManbLHOM K
NPOAOSIbHON OCY BHELIEHTPEHHO CXKaToro 6e TOHHOro 3fieMeHTa

Mpn pacueTte 6€e3 y4eTa conpoTMBIeHNS 6eToHa pacTAHYTOW 30HbI:

Vi TnOp = PV Yo Ry, (23)

rge op - KpaeBoe CxUMAaloLLEee HanpsikeHUe;
# - kO9(PUUNEHT, YYNUTBLIBAOLMA BIMSHUE T[UOKOCTUM SNIEMEHTOB W
npvHMMaeMbI no Tabnmue 20;

Te T ¥l Ye2 Y14 VB15 S
&, - pacyeTHoe conpoTuBneHne GeToHa Ha cxaTue.

Tabrmua 20



Iplh infr KoadpdmumeHT #
ans ceyeHus || ans ceyeHus
NPSIMOYronbHON popMbI NPOU3BONbHON
CUMMETPUYHOMN POPMbI

Ho 4 o 14 1,0

4 14 0,98
6 21 0,96
8 28 0,91
10 35 0,86

MpumeyaHne - OGo3HadeHus, NpuHATbIE B Tabnuue: {y - pacyeTHas AnvHa

3MeMeHTa; & - HaMMEeHbLLMN pasmMep nNpAMOYroribHOro Ce4YeHud; r - HaUMeHbLUNIA
pagnyc nHepuumn ceveHud.

MPAMOYrofbHbIE CEYEHWSI pacCcUUTLIBAOTCA No dopmyre

Yie¥n I 2 L5y vy 0(0.5 - g) Ry 7, (24)

roe & = bz - nnowaab NONEPEYHOro CEYEHNs ANEMEHTA;

7 =eg Ak - OTHOCUTENbHBIN SKCLEHTPUCUTET NPUNOXKEHWS] HArPY3KM.
Mpn pacyeTe ¢ y4eTOM CONPOTMBIEHNSA GETOHA PACTAHYTOM 30HbI:

Vie Yo (Nog i = NIF) £ oy Ry, (25)

rae ¥ - MOMEHT ConpoTMBNEHMS AN PACTAHYTON rpaHu ceueHusl, onpenensembi
B NPEeAnorioxXeHU ynpyroi paboTel 6eToHa;

o T TR Ye2 YR Yhd TYB1Z T Yhld YRS -
Mo dopmyne (25) crnegyeT paccuuTbiBaTb TaKXKe BHELIEHTPEHHO CxXaTtble

GEeTOHHbIE 3MeMeHTbI C OAHO3HAYHOW 3MIOPON HaNPsKeHWiA Npu gy £ 1 /7

8.6 Mpu pacuete MBKMX GETOHHLIX anemeHToB npw ipfé >12 wminlr > 35
crnefyeT yduTbiBaTb BIMSIHWE OJSMTENbHOTO OEWCTBUS Harpy3kM Ha HECYLLYH
CMOCOGHOCTb KOHCTPYKLMM B COOTBETCTBUM C TpeGOoBaHVSIMU OEeWCTBYOLLMX
HOPMaTVBHbIX JOKYMEHTOB C BBEAEHMEM pacyeTHbIX KO3GDULIMEHTOB, NPUHSTLIX B
HaCToSALLMX HOpMaX.

8.7 B anemeHTax MpsiMOYronibHOrO CEeYeHUsi, paccyUTbiBaeMbIx No dopmyne (24),
3Ha4YeHne IKCLLEHTpUCUTETaA PACHETHOrO YCUMNS OTHOCUTEMBHO LEHTpa TSXeCTu

Ce4YeHna He OOIMKHO NpeBbIlaTb 0,34 npu OCHOBHOM COYe€TaHUM Harpy3ok U npu
ocobom co4veTaHun Harpys3ok, He BKn4akLlem ceiCMU4ecKkue BO3OeNCTBUst, U

0,325% - npu ocobom COYETaHMN Harpy3oK, BKIIOYAOLIEM CeNCcMUYecKme
BO34ENCTBUSI.

BHeLIEHTPEHHO CxaTble GETOHHbIE anemMeHTbl Npu gy » 0,34 (unm gy > 0,325k)
[OIDKHBl  MPOBEPSITLCA MO YCIOBUIO  HEAOMyLLeHUst 06pa3oBaHnsi MPoAonbHbIX
TpeLLwH oTkona:



YieTnOp L 0% Yo Rae, (26)

roe C’_}lf - pacTtdrmBarollee HanpsxeHue, ,El,eI7ICTByPOLIJ,ee no npoaosibHbIM
nrnowaakam Ha rpaHuue CXXaTOW 30HBbI.

PacTtarmBatolyie HanpskeHUst Ty; , @ TaKke BbiCOTa 30HbI 33}.;, B npegenax
KOTOPOW OHW AENCTBYIOT, onpenensTca B obLweM criydyae pacyeTom no merogy
KOHEYHbIX anemeHToB (MKJ).

[ns aneMeHTOB, M3roTOBMEHHLIX 3 BeToHa knacca B20 v Bbiwwe, NpoBeEpPKY Mo
YCINOBUIO HeJonyLeHnst 06pa3oBaHus NPOAONbHbIX TPELWMH OTKOMa MOXHO He
AenaTtb, eCnv BbINOMHAETCH YCIOBKE:

YieTnOs 2120775 Ry, (27)

TO€ ¥un = ¥ul " ¥b5 YR13 Yl4 Y5

8.8 bBeToHHble wu3rMbaemMble W BHELEHTPEHHO CXaTble 3NIEMEHTbI, YCIOBUSI
HaCTYNneHuss npeferibHbIX COCTOAHUM KOTOPbIX BbIPaXalTCcs Yepe3 ycunus, B
crnyyae OeNCTBUSA B pacyeTHbIX CEYEHUSAX 3HaYUTENbHbIX MONepPeYHbIX CUn cnegyet
NPOBEPSTb MO NPOYHOCTM HAKIOHHBIX CEYEHUIA U3 YCIIOBUS:

Yie¥n Tmt & Yo Yol (28)

FAe ¥p = ¥pl Y2 " ¥e3 " Y3 YR VBla T YELSS

Tp - [MABHOE pacTsArMBalollee HanpshkeHue B GeToHe, AelcTBylollee Mo
HaKJIOHHbIM MrioLLaAKaM.

[MaBHblE pacTAMBaloLLME HANPSHKEHWS ONPEAEensaoTCs Ha ypOBHE HeWTparibHo
OCW, Ha YPOBHE LIEHTpa TSXKECTU CEYEHUs], a TaKke B MeCcTax peskoro U3MeHeHMs
LUIMPUHBI CEYEHMsi, YTO XapakTepHO AN TaBpOBbIX, [ABYTABPOBbLIX, KPECTOBbIX,
KopoGYaThIX U APYrMX CEYEHUI.

[MaBHble pacTArvBaloLLMe U CXUMAIOLLIME HaMPsKeHUs1 B GETOHE BbIYMCIIATCA

no copmyne

O i) =(0x +0, )12 ([(0, — 0, )02 + 7,235, (29)

roe o, n U}l - HOPpManbHbl€ Hanps>XeHua B beToHe Ha nnowagkax,
nepneHguKkynAapHbIX COOTBETCTBEHHO NPOAONLHON U napannensHon NpPoLONbLHON
OCU 3NeMeHTa;

Ty - KacaTerbHble HanpshkeHus B 6eToHe.
HanpsxeHust 0, O, 1 7y ONpeaensioTcs B NPEANONOXeHUN yrpyroi paboThl

6eToHa. HanpsikeHus &, n 7, nogctasnsaloTca B dopmMyny (29) co 3HakoM "nroc”,
€CINN OHW PacTArBaroLLye, U CO 3HaKOM "MUHYC" - eCnv CxvmMatoLme.
[N anemMeHTOB C NEpPEMEHHON BLICOTOM CEYEHUsI KacaTemnbHbIE HaMpsXXeHWs

T;UJ cnefgyet onpegendatb nNo Teopun ynpyroctu unm MK3. I'Ile 3Ha4YeHuaxX yrna

HaKroHa OfHOW rpaHW Mo OTHOLWeHWo K Apyroi & ao 30° gonyckaeTcs 7y
onpegensTb no chopmyre

Top = 085 f(1R) + [ Mig /(iR)] (1,5}?2 —kyl, (30)



roe ¥ - paccTosiHMe OT ropu3OHTanbHoW (BepTUKamnbHOW) rpaHu anemeHTa Ao
TOYKU, B KOTOPOW ONPEAENAOTCS 3HAYEHUA KacaTernbHbIX HANPSHKeHWIA,;

Sy - CTaTUYECKUil MOMEHT YacTW CeYEHWsl, OrPaHUYEHHOW TOPU3OHTArbIO
(BEpTMKanbto) Ha paccTosHUN ¥ OT rOPM3OHTanbHOW (BEPTUKAIBHOM) rpaHu.

Mpn onpeneneHun KoaUUNEHTa ¥yz BbICOTA PACTSAHYTON 30HbI CEYEHUS &
HaxoguTCs MO  3Mope  HanpsbkeHWid B MAOCKOCTU  AEWCTBMS  MaBHbIX
pacTarMBaroWLmMX HanpskeHun. Ecrm kacaTtenbHble HanpsbkeHust B MornepevyHoM
CEeYeHNN 3NIeMeHTa BbI3BaHbl TOMNbKO AEACTBUEM NepepesbiBaloLel Cusbl, cregyet

npuHUMaThL “vps =1,0 (TO ecTb &; = o).

8.9 beToHHbIE anieMeHThI, yCrnoBua HacTynneHusa npenenbHbiX COCTOSIHWI KOTOpPbIX
BblpaXalkTCAa 4Yepe3 HanpsaxeHud, cregyet paccyYutbiBatb U3 yCrioBUA

OrPaHNYEHNS BEMNMYMH TaBHbIX PACTAMVBAIOWMX s U [MABHBIX CHXAMAIOWNX & yy.
HanpsbkeHwn. [NpoBepka NPOYHOCTM MO [MaBHbIM PaCTANMBAOLLMM HAaMNPSKEHNAM
npoussoautca no dopmyrne (30). MNMpoBepKy NPOYHOCTU MO MAaBHLIM CXVMMAIOLLMM
HanpsPKeHVAM criegyeT BbINONHATE No dopmyne

YienTme < Ye¥oFp, (31)

TA€ Yo = ¥al Yb2 ¥hld “hls-
PacyeTxene3o6eTOHHLIX 311€MEHTOB Ha NPO4YHOCTL

8.10 PacuyeT npo4YHOCTU >ene300EeTOHHbLIX 3MEMEHTOB, YCIIOBUSI HACTYMNIeHusi
npeaernbHbIX COCTOSHUIA KOTOPbIX BblpaXaloTcs Yepe3 ycurmsa (cMm. Tabnmuy 19),
HaOnexuT NPOU3BOAUTL A1t CEHEHMUIA, HOPMaribHbIX K MX MPOAOSBHOM OCH, a Takxke
OS] HAKIMOHHBIX K OCK CeYeHui Hanboree onacHOro HanpasfieHVs B COOTBETCTBUM
C yKasaHusiM1 AaHHOro nogpasaena.

Mpn HaMM4YMM KpyTALLMX MOMEHTOB CrieadyeT NPOBEepUTb MPOYHOCTb CEYEHWN,
OrpaHVYeHHbIX B PaCcTSHYTOW 30He CnupanbHOW TpeLmHon Hambonee onacHoro u3
BO3MOXHbIX HanpaBrneHnn.

Kpome TOro, criegyet npov3BoAuTb pacyeT 3reMEeHTOB Ha MeCTHOoe AelicTBue
Harpysku (CMaTue, NpoAaBnvBaHue, OTpbIB).

PacueT npoYyHOCTM >kerne3obEeTOHHbIX JfeMEHTOB, B KOTOPbIX YCMOBWS
HacTynneHns npegernbHbIX COCTOSHWUM He MOryT ObiTb BblpaxeHbl Yepes ycunmsa B
ceyeHusx, creayeT BbINOMHATL AN NOLWAA0K AeNCTBUS MMaBHbIX pacTArMBaoLLmMX
HanpsixeHwn B 6eToHe B COOTBETCTBMM C YKasaHUsAMW JaHHOTO noAapasaena.

8.11 lMpegenbHble ycunusa B ce4eHnn, HopMarnbHOM K MPOAOSNbHOM OCK 3NIEMEHTA,
crieqyet onpefensaTb, UCXOAS U3 Crneayrowmx npeanochIiokK:
COMNpOTUBIIEHNE BETOHA PACTKEHMIO NPUHNUMAETCS PaBHbLIM HYIHO;
COMpOTUBIIEHNE BEeTOHa CXaTWI0 NPEACTaBIISIETCS HANPSHKEHWAMM, PaBHLIMU

£y , pacnpegeneHHbIMY paBHOMEPHO MO CXaTo 30He BEeTOoHa;
pacTarvBaroLme HanpshkeHs B apMaType npuHumaroTcs He Goree pacyeTHOro

COMPOTUBMEHUA  pacTshkeHUo £; (NS cTepxHeBoh apmatypbl) ¥ K, (ans
NIMCTOBOWN apmaTypbl);
ClVMaloLLMe HanpskeHUs B apmaTtype npuHuMatoTcs He 6oree pacyeTHoro

conpoTuBneHus cxatuio &, un By

MpU yCTaHOBKE B CEYEHWUWN drieMeHTa apMaTypbl pasHbiX BUAOB W KNaccoB ee
BBOAAT B pacyeT  MPOYHOCTM C  COOTBETCTBYIOLMMU  pacyeTHbIMM
COMPOTUBIEHUSIMU.

MpumMeyaHne - [onyckaeTcs MacCMBHble 3fieMeHTbl, BbiCOTa MOMNEpPeYHOro
ceyeHuss KOTOpbIX nMpeBblwaer 1,5 M, paccunTbiBaTb B  NPEeanosiokeHnm
TPEYrofibHOM 3Mopbl HANPsHKeHWI B GETOHE CKATOW 30HbI.



8.12 Pacyet ceveHuin, HopmarbHbIX K NPOAONbHON OCU 3IEMEHTA, KOda BHELUHAS
cuna [JdewcTtByeT B MNMOCKOCTM OCW  CUMMETPUMM CeyeHus U apmatypa
COCpeadoToYeHa y NepneHaMKynsapHbIX K YKasaHHOW MIIOCKOCTW rpaHen arieMeHTa,
Heo6XxoanMO NPOM3BOAUTL B 3aBUCMMOCTM OT COOTHOLLIEHWSI MEXOY OTHOCUTENBHON

BbICOTOW CXaTol 30Hbl GeToHa & = xf f; 1 OTHOCUTENbHON BbICOTOW CXXaTOW 30Hb!

6eToHa £y, NMpPW KOTOPOW NpedernbHoe COCTOSHWE HacTynaeT OZHOBPEMEHHO C
OOCTUXEHUWEM B pacTsHYTOW apMaTtype HanpshkeHusi, PaBHOTO pacyeTHOMY

CONpOTUBIEHUIO R.s C Yy4yeToM COOTBETCTBYHOLLMX KOSdD(bVILJ,VIeHTOB ycnoavuh

paboTbl apmaTypbl. OTHOCWUTENbHasi BbiCOTa CxaTol 30Hbl £ onpepenseTcs us
COOTBETCTBYIOLLMX YCIOBUIA PaBHOBECWS 3MiEMEHTa nogd [AeUCTBYEM CUCTEMBI
BHELLHWX W BHYTPEHHWX CUI.

N3rmbaemble M BHELEHTPEHHO pacTsHyTble C GOMbLUMM 3KCLEHTPUCUTETOM
ene3o0eTOHHbIE 3NieMeHTbl, Kak MpaBWrio, [OOKHbI YAOBETBOPATb YCOBUIO

£1Ep. NA 3nemMeHTOB, CUMMETPUYHBLIX OTHOCUTENMbHO MIIOCKOCTU OEencTBUs
MOMEHTa W HOpPMasnbHOM CWUibl, apMMPOBAaHHbIX HeHanpsraeMor apMaTypow,
rPaHU4YHblE 3HAYEHUsI HaANeXWUT MpuHMMaTb No Tabnmue 21, a apMMpPOBaHHbLIX
Hanpsiraemon apmaTypon - Mo AeUCTBYHOLLMM HOPMaTUBHbBIM JOKYMEHTaM.

Tabnumua 21

Knacc apmatypbl
pmatyp IpaHuyHbIe 3HavYeHnsa £ npu knacce 6eToHa

B17,5 n Hmxe ot B20 0o B30 B35 n Bbiwe
Al 0,70 0,65 0,60
A-ll, A-lll, Bp-I 0,65 0,60 0,50

8.13 Ecnm BbicOTa cxaTtoh 30Hbl GeToHa, onpegeneHHas 6e3 ydyeTa cxarow
apmaTypbl MeHbLUe 22", TO CXaTylo apMaTypy B pacyeTe crieyeT He yunUTbiBaThb.

8.14 WN3mmbaemble cTanexene3obeToHHble (kene3o0eToHHbIE) 3SMIEMEHTbI U3
6eToHa knacca B30 u Huxe, CUMMETPUYHOrO OTHOCUTENBHO BepPTUKarbHOW OCK

rnonepeYyHoro ceveHns (pUCYHOK 2), npwu &2 Ep  OOMKHBbI  YAOBMETBOPSATH
crnefyroLeMy YCIOBUKO MPOYHOCTU:

T.!’CTHM X Ye (”}’.;;RE;S,E; & TSR.S-:S.S +75Rs:'Ss:') . (32)

PucyHok 2 - Cxema ycunum v anopa Hanps>keHuu B
cevyeHun, HopMasnbHOM K NPOAOSILHOW OCK Uu3rmbaemoro
Xene3obeTOHHOro 3fieMeHTa, Npu pacyeTe ero no
NPOYHOCTH
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PucyHok 2 - Cxema ycunuin 1 antopa Hanpsi>ke HUM B ce4e HUM, HoOpMarnbHOM K
NPOAONIBbHON OCU M3rMbaemMoro xene3o0eTOHHOro 3fieMeHTa, Npu pacyeTe
€ro no NpPo4YyHoc™

[Mpn 3TOM NONOXeHe HENTPanbLHON OCU onpeaenseTcs u3 ycnoBua:

Fa R,g, 1‘15 ¥ R.s-: As ¥ Rsz"q.::z' =Ys Rs‘qs T R.::z’ Asz' . (33)

B dopmynax (32) n (33)

R, R;,, By, Ry - pacyeTHble CONPOTUBIIEHNA COOTBETCTBEHHO PACTAHYTOW
N CXXaToW CTEPXHEBOW apMaTypbl, paCTAHYTOW U CXKaToMn NIMCTOBOW apMaTypbl;

Ay A, A, Ay, Ay - nnowadb MonepevHoro CeyveHusi COOTBETCTBEHHO
CXXaTou 30HbI 6EeTOHa, PacTAHYTOM M CXaTOW CTEPXHEBOWN apmaTypbl, PacTAHYTON U
CXaToW NIMCTOBOM apMaTypbl;

Sp, A5, &y - cTaTtnyeckne MOMEHTbl MroW@aM MOMEepevyHOro CeyeHust
COOTBETCTBEHHO CXXaToM 30HbI 6ETOHA, CXKaTon CTEPXXHEBOW M NIMCTOBOM apMaTypbl
OTHOCUTESNBHO TOYKM MPUIIOXKEHNS PaBHOAENCTBYIOLUENA YCUNWM B PacTsSHYTON
CTEPXHEBOW U MMCTOBOW apMaType.

PacuyeTHble  COMPOTMBIEHUSI JIMCTOBOW  apmaTypbl  OMNpeaenstTcs Mo
OENCTBYHIOLLMM HOPMAaTMUBHBIM JOKYMEHTaM.

[na anemMeHTOB NPSIMOYroNlbHOMO CeYeHust

A =bx: A; =bd =bd

s Ay 51

Sp = Ay Ury = 0.5%); S, = A, Cg —a); Sy = Ay (g +0,5d5),

rae 2 u & - COOTBETCTBEHHO BbICOTA U LUMPUHA NOMEPEYHOTO CEYEHMUSI ANIEMEHTA;
@, @' - paccTosiHMe OT pPaBHOAEWCTBYIOLIEW YCWUIMA COOTBETCTBEHHO B

pacTaHytoin A; un coxatoit A, cTepxHeBoi apmaTtype OO0 Grvkailuen rpaHu
GETOHHOro ceveHus;

i, d; - TOMWMHA COOTBETCTBEHHO pacTsaHyTon A; n cxaton -A; nucTosoi
apmarypbl;

by =k -y, —d, - paboyast BbicoTa CeYeHus.
[MonoxeHne TOYKU MNPUIIOXEHUA PaBHOAEUCTBYIOLEN YCUIMUMA B pPacTAHYTON
CTEepPXHEBOW 1 NIMCTOBON apMaType (PUCYHOK 2) onpeaenseTcs U3 ycrosus

&y [R.s As ':a % d.sz':' * 0=5R.siﬂ.sidsi ]f(Rsﬂ.s * Rsz'ﬂsz') . (34)



MMpn oTCyTCTBMM B paccMaTpuBaeMON KOHCTPYKLMM Kakoro-nmbo anemeHTta
apMypoBaHust (CXxaTon NIMCTOBOM N CTEPXHEBOW apMaTypbl, PacTAHYTOM NIMCTOBON
apmatypbl) B copmynax (32) u (33) cregyeT NpUHUMATb pPaBHbIMW - HYMHO
COOTBETCTBYHOLLME aTUM anemMeHTam apMUpoBaHus reomMeTpuyeckme
XapaKTEPUCTUKN CEYEHMS.

Ona >xkene3obeToHHbIX (HEe MWMEKWMX NMCTOBOWM apmaTypbl) 35IEMEHTOB
NPSIMOYTofbHOMo ceveHus ycnosus (32) u (33) npuHumatoT Bua;

Yoo ¥ndd Loy, [yn Rpbxhy — 051 + v, R, A_; g —']; (35)

Fa REJ"-!:'X s j‘_)'sc A.Is =Ts R.s A.:: . (36)

MpoBepKy MPOYHOCTM cTanexene3obeToHHbIX (>Kene3o00eTOHHbIX) 3MEeMEHTOB
u3 6GetoHa knacca B30 u Hwxe npu £ > Epn  pgonyckaeTtca npousBOAWUTb MO

dopmynam (34)-(38), NnpuHumas x = £ gy .

MpoBepKy NPOYHOCTM Xerne3obeTOoHHbIX ANeMeHTOB M3 6eToHa knacca Bbllle
B30 cnegyetr npou3BOAWTb C YY4ETOM paCYETHbIX KOS(ULMEHTOB, NPUHATLIX B
HaCTOALLWMX NpaBunax.

8.15 BHeLleHTpeHHO CcxaTble cTanexene3oteToHHbIe (>kene300eTOHHbIE) ANeMEeHTbI
n3 GetoHa B30 n Hwke CUMMETPUYHOTO OTHOCUTENBbHO BEPTUKanbHOW OCHU
nornepeyvyHoro ceveHnss (pUCYHoK 3) AOMMKHbI OTBeYaTb CriedylolemMy YCIioBUIO
NPOYHOCTU:

Yie¥n Ve L (rp RSy + TSRSCS.IS s R.sz'S.lsi) ) (37)

roe # - 9KCLEHTPUCUTET MPUIIOKEHNS BHELUHEN NPOAOSIbHOW CUIlbl OTHOCUTEMBHO
TOYKM NPUMNOXEHUST PaBHOLEVCTBYHIOLLEN YCUIUIA B pacTAHYTOM apmarype.

PucyHok 3 - Cxema ycunuum v anop HanpskeHun B
Ce4YeHUU, HopMaribHOM K NPOAOSILHOMN OCU BHELLEHTPEHHO
c)XaToro Xerne3ob6eTOHHOro afieMeHTa, Npu pacyeTe ero no
NPOYHOCTH

Ag

A

¥

PucyHok 3 - Cxema ycunuidi U 3nop HanpskeHUIn B ceYeHUMU, HOPMarnbHOM K
NPOAONLHON OCU BHELIEHTPEHHO CXKaToro efe306eTOHHOro afieMeHTa, Npu
pacuyeTe ero no NPoO4YHOCTM

Mpy aTOM NONOXeHWe HeUTparnbHOK OCK onpedenseTcs:

npu £ £ £p 13 ycrnosus:

VieTn I S g (Yo By dy + rs Ry ‘qls g 'T.SR.SJ'AISJ' = s Rl — v R dy); (38)



npu £ > £ p 13 ycrnosus:

FiaYn N Ye (TEJ REJ "qb s R.sc ‘qls g TsR.sa"qlsi I .s*’qs T .s:"q.sz':' ) (39)

roe @; W dg - HanpshkeHWs COOTBETCTBEHHO B PACTAHYTOM CTEPXHEBON W
NMCTOBOW apmaTtype, onpegensemMblie no opmynam:

g, ={[20- 8- Ep)] - T &, (40)

gy ={[20- 8- Ep)] -1 Ry, (41)

,D,J'Iﬂ 3NEMEHTOB MPAMOYTroJfibHOro cevYeHud:

Ay =bx; Ay =bdy; Ay =bd.lsz'; Sy =bx(ly —0,527);

S, = Al —a'); Sy =bd U - 0,5d)

lMpn oTcyTCTBMM B paccMaTpuBaeMOn KOHCTPYKLMM Kakoro-nmbo anemeHTta
apMUpOoBaHNsA (CXaTon NMMCTOBOWM M CTEPXXHEBOW apMaTypbl, PacTAHYTON NMMCTOBOWN
apmatypbl) B dopmynax (37)-(39) cnegyeT npuHMMaTb PaBHbIMK  HYMHO
COOTBETCTBYOLLME 3TUM areMeHTam apM1poBaHus reomeTpuyeckue
XapaKkTepUCTUKM NONEPEYHOro CeHeHus.

Ona  xene3obeTOoHHbIX (HE WMEKWMX IMCTOBOW apmaTypbl) 3SMEMEHTOB
NPSIMOYTOfbHOMO CEeYEHWS YCIoBME NPOYHOCTU (37) NpuHUMaeT Bua

Yie Y Ve & v, [ypRybaChy — 0,55) + 5 Reg s (g — )] (42)

|_|pI/1 9TOM NoJioXxeHne HeﬁTpaﬂbHOVl OCu onpenendeTca:

npu £ £ £ 13 ycrnosus:

Yie TV S ¥, (raRpbx + TSR.S-:AIS vk A); (43)

npu £ > £ p 13 ycrosms:

Vi Yu IV €y, (py Rybx +y R Ay — 7,0 ,4,), (44)

roe o, - HanpshkeHMe B PacTAHYTOM CTEPXHEBOW apmaTtype, onpegensiemoe no
dopmyrne (40).

MpoBepKy MPOYHOCTW BHELEHTPEHHO CXaTbiX Xerne300eTOHHbIX 3NIEMEHTOB 13
6eToHa knacca Bbiwe B30 cnegyet npousBoauTb B COOTBETCTBUM C TPEOOBaHNAMM
OENCTBYIOLLMX HOPMATMBHBIX JOKYMEHTOB C Y4ETOM pacyeTHbIX KO3(PMLIMEHTOB,
MPUHATBIX B HACTOALLMX NpaBumnax.

8.16 PacuyeT BHELEHTPEHHO CXaTbiX 3reMeHToB mobor dopmbl Npyu rMBKOCTM

Infr 235 1 anemeHTOB NpsMoyronbHoro cedenuns npu iy /% 210 npousBoguTca ¢
yyeToM nporvba aneMeHTa kak B MIIOCKOCTU 3KCLEHTPUCUTETA MPOAONLHOrO
yCUnusi, Tak U B HOPMarnbHON K HEN NIOCKOCTW B COOTBETCTBUM C TpeboBaHMsiMm
[AeVCTBYIOLLMX HOPMaTMBHbLIX [LOKYMEHTOB.



8.17 TlpoBepKy NPOYHOCTM BHELLEHTPEHHO PACTSAHYTbIX CTanexene3ob6eTOHHbIX
(kerne300eTOoHHbIX) 3NIEMEHTOB CcrieqyeT Mpov3BOAWTbL B 3aBUCUMOCTU  OT

MOSIOXEHUS NPOAOSLHON CUrbl AV .
Ecnn npogonbHas cuna A npunoxeHa mMexay paBHOAENCTBYIOLLEN YCUIUIA B
apmatype A; u A; ¢ ogHol cTopoHbl M A; 1 Ay ¢ Apyroit CTOpoHbI (pUCYHOK 4,

a), BHELEHTPEHHO pacTAHyTble J3JieMEeHTbl [OOJPKHbl OTBe4YaTb clieayroumm
yCrnoBusaM Npo4YHOCTU:

Yoo Mel(e +e') Sy (rsRA +r,Rgdy) (45)

YieYn D' (e te') Loy (v, R, +y Ry, (46)

PucyHok 4 - Cxema ycunum v anopa Hanps>xeHun B
Ce4YeHUU, HopMaribHOM K NPOAOJILHOM OCU BHELLEHTPEHHO
pacTAHYTOro Xene3o6eTOHHOro 3fieMeHTa, Npu pacyeTe ero
Nno NPOYHOCTHU

Al
f =

v

N

e — R.A
W

=
s
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R
/ : b H_“-A v
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il

N : a




a - npogonbHas cuna N npunoxeHa Mexdy PaBHOLEWCTBYHOLMMU YCUIUA B

apmatype 4; un Ay, 6 - npogonbHas cuna & npunoxeHa 3a npegenamm

PacCTOsHUA MeXay PaBHOAENUCTBYOLLMMM yCUnuiA B apmatype «4; n Ay

PucyHok 4 - Cxema ycunui 1 antopa Hanpsi>ke HUM B ce4eHUM, HOpMarnbHOM K
NpoAONbHON OCU BHELEHTPEHHO PaCTAHYTOro Kere300eTOHHOro arieMeHTa,
npwu pacyeTe ero nNo NPoOYHOCT™

MonoxeHne paBHoaeVcTBYyIoWEN yeunuid B apmatype 4, un A; onpegensetcs
no dopmyne (34).

MonoxeHve paBHoaeVCcTBYIoOWEN yeunuid B apmatype A, un A, onpepensetcs
13 yCroBus:

y.ls = [R.sc Als (‘Il+dls:') it Dszi‘q.lsid.lsz’ ]f':R.s"qls % Rs:"q.lsz':' . (47)

Mpn npoBepke MPOYHOCTU KEne3oOETOHHbIX (He WMEKWMX JIMCTOBOM
apmaTtyphl) anemeHToB B doopmynax (45), (46) cneayeT npuHUMaTh paBHbIMW HYO

BemMuuHbl Ay, Ay, dyndy.
Ecrv npogonbHas cuna & npurioxeHa 3a npefenaMy paccTOsHUS MeXOy

paBHOAENCTBYIOLIMMM yCcunni B apmatype A; n A; ¢ ogHoi cTopoHbl 1 AIS ] Alﬂ-
C  Opyro  CTOPOHBI (pvcyHoK 4, 6)  BHELEHTPEHHO  pacTsaHyTble

cTanexenesobeToHHble  (kenesobeToHHble) 3feMeHTbl npu £ £ Ep  QOMKHbI
oTBeYaTb crefytoLiemMy YCroBUIO NPOYHOCTY:

Tie T Ne < Te (T@;Rbsb +75R5-:S.s +T.SR.::1'S.SJ')- (48)
Mpy aTOM NONOXeHWe HeWTParbHOM OCKU ONpeaenseTcs U3 yCroBus:
VieYn W S0, Crs B s +ovs Ryl —mefe dy —vo R A — s Bady) . (49)

MMpn oTcyTcTBMM B paccMaTpuBaeMoOn KOHCTPYKUMM Kakoro-nmbo anemeHTta
apMMpoBaHust (CXxaTol NIMCTOBOM N CTEPXHEBOW apMaTypbl, pacTAHYTON JIMCTOBON
apmatypbl) B chopmynax (48) u (49) crnegyeT NpUHUMATL pPaBHbIMW - HYMHO
COOTBETCTBYIOLLME 3TUM anemeHTam apMUpoBaHus reomMeTpuyeckme
XapaKkTEePUCTUKN NOMNepe"HOro ceveHus.

Ona  >xene3obeToHHbIX (HE MWMEKWMX NUCTOBOW apmaTypbl) 31IEMEHTOB
NPSIMOYroNbHOrO CEYEHUst YCIioBMe NPOYHOCTU (49) NpUHMMaeT BUA:

Yoo 8 Lo, [vp Rpla(hy —05x) + v R A (g —a'l]. (50)
lMpun aTOM NoNOXeHWe HeTparnbHO OCK onpeaenseTcs U3 yCrioBuUs:

Vet W Ly (s R 4 - 1Ry, A.I:: ~ypRpbx) (51)

MpunE>iép pacuet NMPOYHOCTM BHELLEHTPEHNO pacTsHYTbIX
cTanexene3obeToHHbIX (>kene3obeTOHHbIX) 3NIEMEHTOB crieqyeT Npou3BOAUTbL MO

dopmyne (50), npuHumMan x = &gy .

8.18 LleHTpanbHO pacTsHyTble cTanexene3obeToHHble  (Kene300eToHHbIE)
3MeMeHTbl LOMKHb! YAOBNETBOPSATL CreAyHoLLEMY YCIOBUIO MPOYHOCTMU:

Yie T N Yo ('T.SRS A.S * TsRsz'As:') . (52)



[N a11eMeHTOoB NPAMOYrofibHOro cedennst Ay = 2d,; .
[nsi >xene306eToHHbIX (HE MMEIOLLMX NMMCTOBOW apMaTypbl) 31IEMEHTOB YCMoBMe
(52) npuHMmaeT BuA;

¥iz n S ¥e /}JSR.SA.S . (53)

MpumeyaHve - K LeHTpanbHO pacTsiHYTbIM OTHOCSTCS 3/IEMEHTbI, B KOTOPbIX
NMHWSA OeCTBUS NPOAONbHOM cunbl & coBnagaeT C paBHOAENCTBYIOLLEN YCUIUN
BO BCEW apMaType NoNepeyHOro Ce4eHust anemMeHTa (g'= 2 ; pUcyHok 4, a).

8.19 Cranexene3obeToHHble 3nemMeHTbl Bogonoaeoasilero Tpakta MNC n NFA3C
(TypOvHHBIE BOAOBOAbBI, MX Pa3BWUIKM M KoneHa, TypOuHHble Oroku, 3aTBOpHbIE
Kamepbl U ,qp.), cTanexene3obeToHHbIe KOHCTPYKU MU, pacnorioXeHHble B Maccuee
rPaBUTALMOHHBLIX MNMAOTUH U APYIUX  COOPYXEHWW, YCIOBWUA  HACTYMneHusi
npegernbHbIX COCTOSAHUI KOTOPbIX BbIpaXaloTCA 4Yepe3 HanpsxXeHud, npu
OHO3HAYHOW 3MOpe HanpsiKeHUA B PacHETHbIX CEYEHWSIX PacCHMTbLIBAIOTCS M3
YCIIOBUN:

YieYn¥s S Yo Vs s (54)

Y TnT s £ Ye¥s R.s:' ) (55)

roe 0; W dg - pacTAarMBalLye HarnpsbkeHUsi COOTBETCTBEHHO B CTEPXHEBOW
apmartype 1 B 06/MLIOBKe.

8.20 Mpu pacyeTe Ha AenCcTBUE NOMEPEYHOW CUIbl AOIKHO COOMOAATHLCS YCIOBME:!

Vie Fn2 £ 0,259, vpq Rpbily (56)

roe & - MMHMManbHas LMpnHa afieMeHTa B Ce4eHnun.

8.21 Pac4yeT NpoYHOCTM CEYEHUN, HAKIIOHHbIX K MPOLOMbHON OCKM 3rfieMeHTa, Ha
OENCTBME TMOMEPEYHON CUMbl MOXHO He Npou3BOAUTL, ecnv  cobrogarTcs
YCIOBUS:

a) Ana NANTHbIX KOHCprKLLI/IIZ, pa60Ta|ou.u/|x NPOCTPaHCTBEHHO, N OANA KOHCprKLlI/IIZ
Ha ynpyrom OCHOBaHuUH, 3a WUCKIMHOYEeHUEM BepTUKallbHbIX KOHconen noANOpPHbIX
CTEH:

Tee Tnkd £ 0,200, v 1y By, (57)

6) 4ns BCex ocTarbHbIX KOHCTPYKLWIA:

Yie Tl & Yernrlds (58)

roe Q,E, - nonepe4yHoe ycunue, BOCNpPUHMMaemMmoe OeToOHOM CXaToM 30HblI B
HaKNIOHHOM ceYeHunun, onpeaendaemMmoe rno cbopmyne

Zy £ waway; Rygbhytel (59)

roe gq =05+28;
w3 =10 - onA anemMeHToB ¢ BbICOTOM ceyeHns & < 0,6 M;

0,83 - Ans anemMeHTOB C BbICOTOM ceyeHus 4 * 0,6 Mm;

T; - KO3(XDMLIMEHT, YYMTHIBAIOWMA BIMSHME CTPOUTENbHBLIX LIBOB B 30HE
OEeNCTBMS NomnepeYHbIX Cur, MPUHMMaeMbIn no Tabnuue 22.
Tabnumua 22



It 0,45 1 MeHbLLe O7 0,46 0o 0,64 0,65 v BbIle
J g
1,0 g . 0,80
¥ 1 [(IJ- sz) 0,45]
O603Ha4eHus, NpuHaTbIE B Tabrmue 22:
! ;- paccTosiHMe MexXOy Ce4YeHMeM MO LBY M HOpMarkbHbIM CeYeHueM,

NPOXOAALLYM Yepes KOHEL|, HaKIMOHHOIO CeYeHUs B CxXaTol 30He (PUCYHOK 5, a);

-’Ezj - BbICOTa CevYeHund no LBy.

PucyHok 5 - Cxema ycunum B Ce4eHUUN, HAKNMOHHOM K
NpPoAofibHOM OCU Xerne306eTOHHOro 3fieMeHTa, nNpu
pacyeTe ero No NPOYHOCTU Ha AeNCTBUE NonepevyHoOn Cunbl

% |

4
ha
h

My
h

a - Harpyska OeficTBYeT B CTOPOHY 31eMEHTA; 6 - Harpy3ka AeNCTBYET B CTOPOHY OT
anemMeHTa, rme 3Haky "nmoc” n "MUHyC" cregyeT NPUMEHATb COOTBETCTBEHHO AN
BHELIEHTPEHHO CXaTbIX U BHELLEHTPEHHO PaCTSIHYTbIX 3/IEMEHTOB

PucyHok 5 -Cxema ycunui B ce4eHUW, HAaKNMOHHOM K MPOAONbHOW Ocu
ene3o6eTOHHOroO 3neMeHTa, NpuU pacyeTe ero No NPOYHOCTM Ha AeWcTBUE
nonepevHon cunbl



OTHocuTenbHas BbICOTA CXaToOM 30HbI CevyeHus £ onpegenserca no

dopmynam:
Ansa n3rnbaembix 3NIeMEHTOB

£ =R,/ Ry, (60)

Ana BHELEeHTPEeHHO CXaTbiX BO BCeX cliydadX U BHEUEHTPEeHHO pPacTAHYTbIX
31EMEHTOB C 60MbLUMM OKCLUEHTPUCUTETOM

£=uR, IRy + Ni(bigRy) . (61)

,D,J'Iﬂ BHELEHTPEHHO pPacCTAHYTbIX 3JIEMEHTOB C MallbiM 3KCLEHTPUCUTETOM

cneayeT npuHuMarts 5 = 0.
Yron Mexay HakfOHHbIM CeYeHWeM U MPOAONbHOM OCbK  3MeMeHTa
onpeaenseTcsa no gopmyne

tgld = 21+ Mi(Qhg)]. (62)

3HaveHure tz npuHMMaetca He Gonee 1,5 1 He meHee 0,5.

[lonyckaeTca nonepeyHoe ycurme n B ycroeun (60) onpepenatb no
dopmynam:

Ont = 10,6053 (1 + 0 )y, Rl 1l (63)
HO He Gornee
QEJI Y ] (1+ @n)?}j R-Elfb"lzﬂ ; (64)
Cpa = [0.80 ;03 (1+ @y )ry Ryl [1+ M ()], (65)
roe ; - KO3IPULMEHT, Y4MTbIBAIOWLMIA BIMSIHAE MPOAONbHOM apmMaTypbl,

onpeaensiembi no dopmyne

o, =1+ 504, i(Big) (66)

1 NpYHUMaemeln He 6onee 2,0;

Py - KOI((MUMEHT, YYUTbIBAOWMIN BIUSIHAE NPOJOSbHBIX CuN (C y4eToMm
NpoT1BOAABIEHNS), onpeaensiemblii No opmynam:
npu AEACTBUM NPOLOSbHBIX CXUMAIOLLMX CUIT:

Wy = DIN{ Ryebly) (67)

npuHMmMaemblvi He 6onee 0,5;
npu AeNCTBUM NPOSOSbHBIX PACTAMMBAOLLMX CUIT:

Pn = 02N Rydiy) (68)



npuH1Maemblin He 6onee 0,8 No abComnMOTHON BENWUYMHE;
£ - OfMHAa MPOEKLMW HAKMOHHOIO CEYEHMS Ha NPOJONbHY OCb 3MIEMEHTA,
OTCYUTbIBAs OT OMOPbI.

B copmynax (62) u (65) A u {J - COOTBETCTBEHHO U3rMGAIOLLMIA MOMEHT U
riornepeyYHasl curna B HopMarbHOM CeYeHUM, MPOXOoasiLLEM Yepes3 KOHeL, HaKIIOHHOro
CeYEeHMs B CXXaTou 30He.

B obLiem criydae pacdeTa anemeHTa crieqyeT 3a4aBaTbCs PALOM CEYEHWIA & U

onpepensaTts {1 no copmyre (63). Mpu OeiCTBAN Ha NIEMEHT COCPEOOTOYEHHbBIX
CUI  3Ha4YeHUs ¢ MPUHMMAKOTCA PAaBHLIMU PAaCCTOSAHWSM OT OMOpbl A0 TOYKM
NPUIOXEHWS STUX CUI.

Mpn [EecTBUM Ha 3NEMEHT pacnpefeneHHON Harpy3ku MHTEHCHMBHOCTBIO g
3HayeHve ¢ onpegenseTcs no opmyrne

¢ = {1060, (1+ 0, )7 Bucblin? 1 1)) 2. (69)

Ecrm ycrnoeue (58) npu nofcTaHOBKE B MpaByld YacTb BMECTO (y iay He
YOOBEeTBOPSETCH, CrneayeT 3a4aTbCs PSAOM HAKIIOHHBIX CEYEeHUI, ONs KOTOpbIX

HaWTM 3HaveHuss A u ', no copmyne (65) onpedenutb 3HadyeHue (pa U
npoBepuTb ycrosue (58) npu & = oo .

Pacyer nonepevHon apmatypbl He npou3BoguTCs, ecrm ycrnosue (58)
cobniogaetcsl NpyM NOACTAHOBKE B €ro MpaByld YacTb OAHOMO M3 MOMEPEYHbIX

younmin Ly v (yg

8.22 Pac4yer nonepevyHOM apmaTypbl B HAKMOHHbIX CEYEHUSX 3JIIEMEHTOB
NMOCTOSIHHOW BbICOThI (PUCYHOK 5) criedyeT Npovn3BoAuUTbL No dopmyne:

Fie Tn Ql £ Fe (275 stﬂsw + Z ¥s stﬂs,mc sin o+ Tal QEJ ) , (70)

roe 3y - nonepeyHas cwuna, AEWCTBYIOWAS B HAKMOHHOM CeYeHuW, T.e.
paBHOAENCTBYHOLLAS BCEX MOMNEPEYHbIX CUIN OT BHELUHEN Harpy3kiu, pacronoXeHHbIX
Mo OfiHY CTOPOHY OT paccMaTpMBAEMOro HaKMOHHOTO CeYeHUs:;

DR - Z’Ysﬂswﬁs;m SN - CyMMbl MOMEPEYHBbIX  YCUIMIA,
BOCMPUHMUMAEMbIX COOTBETCTBEHHO XOMYTaMM U OTOTHYTHIMW  CTEPXHAMU,
nepeceKaroLLMMM HaKMOHHOE CEYEHUE;

& - YIONM HaKIOHa OTOTHYTbIX CTEPXHE K MPOAONbHON OCW 3MeMeHTa B
HaKMOHHOM CEYEHUM.

Ecrv BHELLHSA Harpyska AeficTBYeT B CTOPOHY 3MieMeHTa, Kak MokasaHo Ha
PUCYHKeE 5, @, pacyeTHyI0 MOMNepeyHyIo CUMy HaaMeXuT onpeaenaTh No dopmyne

(= -Uy +Vcesp, (71)

rae Q - nonepe4yHaa cuna B ONOPHOM CceYeHUu;

Qg - paBHOAENCTBYIOLWAS BHELUHEN Harpys3ku, OEWCTBYIOLEN Ha 3NeMeHT B
npegenax AnvHbl NPOEKLMN HAKIMOHHOMO CeYeHUs Ha NPOJOSIbHYIO OCb 3NIEMEHTa;
I© - cuna npoTMBO4ABMEHWS, [OENCTBYIOWAS B HAKMOHHOM CeYeHuu,
onpefensieMas B NpeanosfioXeHnn NMHeNHOro pacnpeaerneHust Nbe3oMeTpU4eckoro

haBnennsa n oy =1,0.
Ecnun BHewwHASA Harpy3ka A4eNCTBYET B CTOPOHY OT 3fieMeHTa, Kak nokasaHo Ha

pucyHke 5, 6, TO Qg B doopmyre (71) He yumTbiBaeTCS.

8.23 Ecrm ycriosue (58) npu &y =&m U &% = %3 He BbINOMHAETCH, pacyeT
3MeMEHTOB, apMMPOBaHHbLIX XOMyTaMu, AOMYCKaeTCA NpPOU3BOAMTL MO Haubornee
OMacHOMY HaKMOHHOMY CEYEHMIO U3 YCTIOBMIA:

Yienld L0 Crorldi + Lo ) (72)



YTl £ e Croroa t o), (73)

roe Q.sw - nonepe4yHoe ycunune, BocnpnHnmaemoe xomytamu B npeaenax Hanbornee
OnacHOro HakJrmioHHOro ce4vyeHna 1 onpeaendaemMmoe no cpopmyne

Op = 2w ([0.605 (1+ )7, RygbliZ 1 @ g} & (74)

TO€ &5 - YCUNME B XOMYTaX Ha eauHULY ANMWHbI 3NIeMeHTa B Npeaerax HakmoHHOro
ceyeHusi, onpeaensemoe o opmyre

Fow = Yslawdsy /5, (75)

raoe s - Lar XOMyTOB.
MMpn pacyeTe 9NEMEHTOB MNPUHUMAETCS HaMMEHblLUee YUCMO XOMYTOB,
nonyyYeHHbIX U3 ycrosun (72) n (73).

8.24 PaccTosiHve mexay nomnepevHbIMU CTEPXKHAMWU (XOMyTamu), Mexay KOHLLOM
npeabiayLLero 1 Ha4anoM nocrieayoLero oTrmba, a Takxe Mexay ornopomn U KOHLOM

oTrMba, Onwkamwero K Onope, [OO/MKHO OblTb He ©Oornee BENMYUHBI Spay
onpegensiemMon no gopmyne

2
Srax = Ye Y12 Rurbhi [y Tl . (76)

8.25 PacueT anemMeHTOB NepPEMEHHONM BbICOTbI CEYEHUS Ha OAeNCTBUE NOMepeyHon
Cunbl NPOM3BOANTCS CrieaytoLyM 06 pasoMm:

€CIM ofjHa M3 rpaHeil aneMeHTa ropu3oHTarbHa UMK BepTUKanbHa, a BTopasi
HaKJIOHHA, TO OCb 3fIeMeHTa MPUHMMAETCS COOTBETCTBEHHO FOpPU3OHTarNbHON Wnn
BepTMKanbHOW. 3a paboyyro BbICOTY HaK/IOHHOTO CEeYeHust criegyeT NpuHUMaTh
NpoeKLnto paboyeit YacTu HAKIOHHOrO CeYeHUst Ha HopMarib K OCU 3fieMeHTa:;

AN 3rieMeHTa C HaKJIOHHOWM CXaToW rpaHblo - Y KOHLLA HaKMOHHOMO CeYeHusl B
CXXaTou 30He (PUCYHOK 6, a);

ONA 3NeMeHTa C HaKMOHHOW pPacTAHYTOM rpaHblo - Yy Hayamna HaKMIOHHOMo
CEeYEeHMs1 B pacTsHYTOW 30He (PUCYHOK 6, 6);

ecrm obe rpaHn anemMeHTa HaKIoHHble, 3a OCb 3NEMEHTAa crieqyeT NpUHUMaTh
reoMeTpuyeckoe MecTo ToYeK, paBHOyAArEeHHbIX OT rpaHer anemeHTa. 3a pabouyto
BbICOTY CEYEHMS NPUHUMAETCS NPOEKLUA paboyvei HacTu HaKIOHHOIO CeYeHNs Ha
HOpMarsb K OCU 3NeMEHTA.

PucyHok 6 - Cxema ycunmm B ce4eHUU, HAKNOHHOM K
NPoAoNIbLHOMN OCU XKene300eTOHHOro 3NeMeHTa, ¢
HaKNOHHOM rpaHbIO NPU pacyeTe ero rno NPOYHOCTU Ha
AenucTBUe nonepevyHoun cunbl
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a - HaKJIo0HHagd rpaHb CXaTa; 6 - HaKmnoHHasi rPaHb pacTaHyTa

PucyHok 6 - Cxema yCUNMi B CeYE€HMM, HaKIIOHHOM K NPOAONLHOW ocu
Xene3o6eTOHHOro 3fieMeHTa, C HaKMOHHOW rpaHblo NpU pacyeTe ero no
NPOYHOCT Ha AeCTBME NonepeyvHON CUnbl

8.26 PacueT cedeHui, HaKMOHHbLIX K MPOOOSbHOM OCKU 3riEMEHTa, Ha AencTBue
m3rmbaroLlero MoMeHTa crefyeT npov3BOAUTb ANS CEeYeHWUr, NpoBepsieMblX Ha
NPOYHOCTb MpPU AENCTBUM MOMEPEYHbIX CUM, a TaKXKe ANS CEYEHUN, NMPOXOASLIMX
yepes TOYKU U3MEHEHWS MIIOLAAN NONEepPeYHOro CevYeHus NpogoSibHON PacTsSHYTON
apmaTypbl (TOYKM TeopeTM4eckoro obpbiBa apmaTtypbl WM U3MEHeHus1 ee
AnameTpa), 1 B MecTax pPe3Koro WM3MEHeHVs1 pasMepoB MOMEPEYHOro CeYvYeHus
anemMeHTa no gopmyrne



Vie ¥ B Loy, oy Rz + Z'Y.::stﬂ.s,z'nc Zime T Z')’.s RapAsyzan), (77)

roe i - MOMEHT BCeXx BHEWHMX cun (C Yy4eTOM MPOTMBOAABIEHUS),
pacrnonoXeHHbIX MO OA4HY CTOPOHY OT PacCMaTpyMBaEMOro HaKIOHHOTO CeyveHusi
OTHOCUTENBHO  OCKM,  KOTOpasi  MPOXOAWT  Yepe3  TOYKY  MPUMOXEHUS
paBHOOENCTBYIOLWEN YCUNMW B CXATOM 30HE W MepreHAuKynsapHa MrocKocTH
0ENCTBUA MOMEHTAQ;

’T.sRs-’qu ) E'T.s stﬂs,mc Zsane Z’}’_g st_r‘lswzsw - CYMMbI MOMEHTOB
OTHOCWTENNBHO TOW e OCYM COOTBETCTBEHHO OT YCUIMI B NPOAOSIbHON apMaType, B

OTOTHYTBIX CTEPXHSIX U XOMyTax, MEepPeceKalolpx PacTaHYTY 30HY HaKIOHHOMO
cevyeHus:;

z; Zsime; Zzw - NMNEYN YCUIMIA B NPOAONBHOM apMaType, B OTOTHYThIX CTEPXHAX
1 XOMyTax OTHOCMUTENbHO TOW e OCU (PUCYHOK 7).

PucyHok 7 - Cxema ycunmm B C€4€HUUN, HAKNMOHHOM K
NPoAoSNILHOMN OCMU XXene3o00eTOHHOro afnieMeHTa, nNpu
pacuyeTe ero no NPO4YHOCTU Ha AenucTBue usrnbarwero
MOMeHTa
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PucyHok 7 - Cxema ycunuim B CEYE€HMU, HAKITOHHOM K MNpPOAOSIbHOW OCu
Xerne3obeTOHHOro 3nemeHTa, Npu pacyeTe ero NO NPOYHOCTU Ha AeWlcTBUe
n3rmbaroLiero MoMeHTa

Ecnn HakmoHHOe CeveHue pacrosiokeHO B 30HE M3MEHEHMs 3Haka uarvbaroLero
MOMeHTa, MNpOoBEpKY Ha M3mMG credyeT MNpOM3BOAUTE OTHOCUTENIBHO TOYeK
nepeceyeHnst HaKMoOHHOTO CeYeHUs C MPOLOSbHOWM apMaTypoi, PaCMOSOKEHHOMN Y

o6ewx rpaHeit. Mpu aToM cnegyeTt NpuHumaThb L = 0.
BbicoTa cxaToli 30Hbl B HAKMOHHOM CEYeHWUW, U3MEepPeHHasi Mo Hopmann K
NPOAOSIbHOM OCU 3NIEMEHTA, ONpeaensieTcsi B COOTBETCTBMM ¢ TpeboBaHusimm 8.14.

8.27 3nemMeHTbl C MOCTOSAHHOM UMK MITABHO M3MEHSIIOLLEACS BbICOTOM CeYeHus
OOMyCKaeTCsa He pacCcynTbiBaTb MO MPOYHOCTM HAKITOHHOMO CEYEHUst Ha LencTene
n3rmbaroLLero MOMeHTa B OfHOM 13 CIIe4YHLLWMX CIy4aeB:

€CrnM BCSA NPOAOSbHas apmatypa AOBOAUTCA OO OMnopbl MMM OO0 KOHLUA
3rIeMEHTa 1 UMEET AO0CTAaTOYHY0 aHKEPOBKY;

B MJITHBLIX NMPOCTPAHCTBEHHO PaboTaroWmX KOHCTPYKLUSIX;

€CIN NPOAOSIbHbIE PaCTAHYTbIE CTEPXHW, OOpbIBAaEMbIE MO ASIMHE 3fIEMEHTA,
3aBOAATCA 3a HOpPMasibHOE CEeYEHNEe, B KOTOPOM OHU He TpebytoTcs Mo pacyeTy, Ha

oy ¢ g W 6onee, onpenensemyto no gopmyre

jg = (gl = 0,757, ¥, stﬂs,mc sin o) /(1,5 5, )] + 54| (78)



roe (! - rnornepevyHas cuna B HOpMarbHOM CEYEHMM, MPOXOASLLEM Yepe3 TOYKY
TEOPETMYECKOTO 0GpbIBa CTEPXKHS;

Asme; @ - COOTBETCTBEHHO MIOWAAb CEYEHUSI M YION HAKIOHA OTOTHYTbIX
CTepXHel, pacrnonoXeHHbIX B Npeaenax yJ4acTka AnmHoi £

dsw - YOUIME B XOMYyTaX Ha €4VHULY AMMHBI SIEMEHTa Ha y4acTKe ASIMHOM g,
onpeaensemoe no opmMyne

qSW = J:F'.S RSWA.SW 'IrS ’ (79)

roe < - guameTp obpbIBaEMOro CTEPXHS, CM;
€CIN BbIMOSHAETCS yCroBue

P Yo & 0,25y, T.!J?Rbf,serb’%ﬂ (80)

B KOHCTPYKLMAX Ha ynpyrom oCHOoBaHUW, 3a UCKITKOYEeHMEM NoAMOPHbIX CTEH.

8.28 PacueTt KoHCONM, ANMHa KOTOPOW paBHa MMM MEHbLLE ee BbICOTbl B OMOPHOM

cevyeHun k2 (KOpOTKas KOHCOMb), creayeT MNpou3BoaAUTL MO AeiCTBYIOLLMM
HOPMaTUBHbIM JOKYMEHTaM.

8.29 Tlpy  NpPOEKTUPOBAHMM  MACCMUBHbIX  KeNe300ETOHHbIX  3NIEMEHTOB
NPSIMOYroNbHOrO CeYeHusi, npedenbHble COCTOSHWUA KOTOPbIX BblpaXaloTcs yYepes
ycunus,, crnegyet npoBepsiTb MPOYHOCTb MPOAOSbHBbIX CEYEHWA Ha YpOBHE
HenTpanbHOM OCW U Ha YPOBHE MNPOAOSbHbLIX CTPOUTEMbHLIX LIBOB A0 W MoOcCHe
06pasoBaHns TPeLLWH B pacTSHYTOW 30HE 3NeMeHTa.

8.30 PacueT BbIHOCIIMBOCTU CEYEHMUIN, HOPMarbHbIX K NMPOAOSbHOM OCK 3NIEMEHTA,
OOIDKEH NPOU3BOAUTLCS U3 YCIIOBUIA:
ans cxxatoro 6eToHa

TeTnTs <YYo s, (81)

ANs pacTsAHYTO apmaTypbl

YieTiTs 2 Ye¥s1Rs, (82)

roec, WO, - MaKCMMarbHble 3HAYEHWS COOTBETCTBEHHO CH/MAIOLLMX
HanpskeHWin B GETOHE 1 pacTAMMBaloLLWX HaNPSPKEHWI B apMaType;

T T Te7 Y12 Y14 YELS -
Cxaras apmatypa Ha BbIHOCIMBOCTb HE PacCyUTbIBAETCS.

8.31 B TpeLmHOCTOMKNX ariemMmeHTax HanpsxeHus B 6eToHe o, 1 B apmaTtype o,
OonpenenstoTcs B 30He AEeNCTBUSI MakKCUMarbHOro uarvbarolero MoMeHTa Mo
pacyeTy Kak Ans ynpyroro Tefia no npuBegeHHbIM CeYEHUsIM C y4eTOM yKasaHuii
5.35.

B HETPEeWWHOCTOMKMX 3fieMeHTax nyowadb WM MOMEHT  COMPOTUBIIEHUS
NPUBEAEHHOIO CeYeHus crieayeT onpeaensTs 6e3 yyeTa pacTsiHyTON 30HbI 6eToHa.
HanpsixxeHusi B apmatype crieayeT onpenensitb corflacHo 9.7 HacTosiwero ceBoga
npaswr.

8.32 PacueT BbIHOCNMBOCTU CEYEHUN, HAKIIOHHBIX K MPOAOSbHOM OCK 3NEMEHTA,
criegyeT BbINOMHATb U3 YCIoBUSA

Yie¥nTmt < Ye¥oRa (83)



rae . - MMaBHble pacTarnearolpe Hanps>xeHna B 6eToHE;

Yo T Yus YT U Ya12 7 TR13 T Yhld C Yels.
BeJ‘II/I‘-IVIHy MaBHbIX pacTArnsaroLnX Hal'lpFl)KeHVIVI B beToHe cnenyet

onpegenaTe no dopmyne (29) ¢ yuetom ykasaHun 8.8.
Ons cTepXHeBbIX 3NIEMEHTOB MPSIMOYrONbHOMO CeYeHWs C napannenbHbIMy
pacTSHYTON W CXaTOW TrpaHAMM [OMycKaeTcsl Mpu  OnpefeneHun  MaBHbIX

PacTAMMBaOLMX HaNPsXeHUA NpuHAMaTh Ty =0, a HanpskeHnsa o, U Ty
onpegensTb No opmynam:

Oy = Myl lpg NIy, (84)
L O e (L ea®) (85)

roe Aag wl.g - NNoWagb U MOMEHT MHepuMM MNPUYBELEHHOrO CeyeHus
OTHOCMTESBHO €70 LIeHTPa TSHKECTH;

Sygd - CTATUYECKMIA MOMEHT YacTU NPUBEAEHHOMO CeYEeHVs], Nexallei no ogHy
CTOPOHY OT OCM, Ha YPOBHE KOTOPOW onpeaensioTcs KacaTernbHble HanpskeHns;

¥ - paccTosiHMe OT LEeHTpa TSKECTM MPUBEOEHHOr0 CEeYEeHWs OO0 JMHWUM, Ha
YPOBHE KOTOPOW ONpeaensatoTcs KacaTernbHble HanpsiKeHUs;

& - LUMPWHA ceveHns Ha TOM e YPOBHe.

B copmyne (84) 3Hak "nmoc" npuHMMaeTcHa AnA BHELEHTPEHHO pacTAHYTbIX, a
3HaK "MUHyYC" - ANt BHELLEHTPEHHO CXaTbIX 9NIEMEHTOB.

leomeTpuueckme napameTpbl NPMBELEHHOIO CeYeHUs1 criedyeT onpenensTb C
y4eToM ykasaHui 5.35.

[na anemMeHTOB C NepeMeHHOW BbICOTON CEYEeHWUsi KacaTemnbHble HanpshxeHns

Ty CRefyet onpefenaTtb C y4eToM ykasaHuii 8.8.
Ecrm ycnoeue (83) He BbINOMHAETCH, TO pPaBHOAEWCTBYHOLLASA [MaBHbIX
pacTArMBaloLLMX HaNpsXXeHWn JorrkHa ObiTb MOMHOCTLIO NepedaHa Ha NnomnepeYvHyto

apmartypy Npu HaNPSHKEHUSIX B Het & & rg &y .

9 PacueT 351eMeHTOB GETOHHbIX U
Kene3o6eTOHHbIX KOHCTPYKLUMKU Mo
o6pa3oBaHMIO U PaACKPbLITUIO TPELLUH U NOo
aecdopmaumam

PacyeT GeTOHHbLIX W Xene306eTOHHLIX 3NIeMEeHTOB MO OO6Gpa3oBaHUIO
TpeLmH

9.1 PacyeT BeTOHHbIX U Xerne3obeTOHHbIX 3MIEMEHTOB MO 0Opa30BaHUIO TpeLLmH
crnenyeT Npou3BOAMUTL:

a) B Clydasax, Korga rno ycrnoBudam aKkcnnyataunm TpelHbl He J0MnyCKarTCA;

6) aona  BbidBNeHUA 30H TpeLLI,I/IHOO6pa3OBaHI/IF| npu pacyete CTaTtnudecKku
HeonpeaenmMblIX CTEPXHEBbBIX N MACCUBHbIX KOHCprKLI,VIVI;



B) MpU HamMMymMu cneumanbHbIX TPeOOBaHWI HOPM MPOEKTUPOBAHWUS OTAEMbHbIX
BUOOB MMOPOTEXHUYECKUX COOPYKEHUN.

K 4ucny KOHCTPYKUMIA, B KOTOPbIX HE AOMNYCKAKTCH TPELMHbI C PacKpbiTUEM
6onee 0,2 MM, OTHOCATCS:

HanopHble U Ge3HarnopHble 3MEeMEHTbl, Haxoaslmecsi B 30HE MNEPEMEHHOro
YPOBHSI BOAbI W NOABEPralolMecss CUCTEMATUYECKOMY 3aMOPaXMBaHWIO WU
OTTauBaHuIo.

K 4mcrny KOHCTPYKLUIA, B KOTOPbIX TPELLWMHBLI HE AOMYCKaTCs, OTHOCATCS:

KOHCTPYKLIUK, K KOTOpbIM NpeabsiBnseTcst TpeboBaHne BOgOHENPOHMLLAEMOCTH
B TeX cly4asix, Korga 370 TpeboBaHVe HEBO3MOXHO 06eCcneynTb KOHCTPYKTUBHBIMMA
N TEXHOMOMMYECKUMM MEPONPUATUSIMU;

3MeMeHTbl MpuYanbHbIX HabepeXHbIX, Morpy)KaemMble B TPYHT 3abMBKOW WK
BUGpUpPOBaHMEM,;

NULEeBblE 3NEMEHTLI MpuYarbHbIX HabepexHbIX, cBau U CBanM-000M04KM Ans
cTaguii N3roTOBNEHUS!, TPAHCTMOPTUPOBKN U MOHTaXa.

9.2 PacueTr CTepXHEBbIX erne300eTOHHbIX 3MIEMEHTOB MO 06pPa30BaHMIO TPELLMH,
HOpMarnbHbIX K X NPOAOSbHON OCH, CrieayeT Npon3BOAUTb:
ONS LeHTparnbHO pacTAHYTbIX 3NIEMEHTOB No dropmyre

Tia N< Yo ¥h Rbf,ser Ared ) (86)

rOe Yo = Yol Tee Ya0 ThZ ' Yel4 T YalS-

Mpu yag " Yue 7 2 CrieAyeT NpUHAMATL ez ' Tag = 2,0;
Anst usrmbaemblx 3N1eMeHTOB Mo opmyne

Ve L9, Yo Rot sor Wi pod (87)

TO€ Y = ¥a7 Yoz ' Yold Y13 Yeld T Tals-

Mpy “¥uz * Tain » 2 CNeayeT NpUHUMAaTh “Faug * Yain = 2,0;
5151 BHELLEHTPEHHO CXaTbIX 35IEMEHTOB MO dropmyrie

Vi (M m,red N Ay ) 2y Rbf,ser ) (88)

TO€ Yu = ¥p7 ' Yoz Yh10YE1T YhlA T YhIS-

Mpv Yoz " Yoi0 2 2 CrieAyeT NPUHAMATDL Yhg ' Yoo = 2,0;
Q191 BHELIEHTPEHHO PacTSHYThIX 3/IEMEHTOB Mo chopMyre

Yie (M T ypn W},red + N ppg Areg) 2 v e Rb!,ser ) (89)

TO€ Fu =Yo7 Yui Yuli Thld Yeis.
IMpun pacuete no copmyrne (89) cnegyeT NpUHUMATL:

Faa - KaK Ond UeHTpanbHO pacTAHYTOro 3afieMeHTa TaKoro e nonepeYyHoro
ceYeHud;

¥a1q - Kak and n3rmbaemoro afieMeHTa TaKkoro xe nornepevyHoro ce4vyeHuna.
Mpumevarmne - B dopmynax (86)-(89) 3Hak paBeHCTBa COOTBETCTBYET YCMOBUIO
06pa3oBaHns TPELLMH, 3HaK HEpaBEHCTBA - YCMOBUIO TPELLMHOCTOMKOCTU.

9.3 PacueTbl no 06pa3oBaHnio TPELLWH, HOPMaribHbIX K MPOAOSIbHOM OCU BETOHHbIX
3NIEMEHTOB, MpeAeribHble COCTOSIHUA KOTOPbIX BbIPaXaOTCA 4vepe3  ycunus,

crnegyeTt npov3BoauTb no dopmynam (22) u (25), npuHnmas B HUX v, =1,0, ¥ =

1,0 M Rps s0r BMECTO Ry .



9.4 PacyeTbl No 06pa3oBaHmMio TPELLWH MO rMaBHbIM PACTSAMMBaOLLMM HanpshKeHNsSIM
BbIMOMHAKTCS:

ONS OLEHKN TPELWMHOCTOMKOCTU CEYEHWI, HaKIOHHBIX K MPOAOSbHOM OCU
CTEPXKHEBbBIX BETOHHbIX U ene306eTOHHbLIX KOHCTPYKLWI;

0N OLEHKW TPEeLLMHOCTOMKOCTU OOBEMHbLIX OETOHHBIX U Kene306eTOHHbIX
KOHCTPYKL WA, NpeaesibHble COCTOSIHWS KOTOPbIX HE MOTyT ObiTb BblpaXeHbl Yepes
ycunms;

ONS1 OLEHKW TPELLMHOCTOMKOCTM BGETOHHbIX U Xene306eTOHHbIX KOHCTPYKLMIA
npv 4eNCTBUN MHOTOKPATHO NMOBTOPSAOLLENCS Harpy3Kku.

Pac4yeTbl No 06pa3oBaHnio TPELLWH B 3TMX CIly4asix BbINMOMHSKOTCS U3 YCIOBUSE

Yie Tt = Yo ¥ R, (90)

TO€ Yo = ‘¥u1 ' Y2’ Y3 ' Yas ' Ys13' Tel4' Ya1s - IPU pacyeTax GETOHHbBIX ANIEMEHTOB;

Yp T YT YRR YBI0 T Yell Y13 Y14 YRS - MPU pacyeTax Hene3oBeTOHHbIX
3MEeMEHTOB;

Yb T YRl YE2 YRS YH2Te13Yh14' Yil5 - MPU pacyeTax 6eTOHHbIX dMEeMEHTOB
npv AeNCTBUN MHOTOKPATHO NMOBTOPSAIOLLIENCS Harpysku;

Fa T YaT C¥all CYe12 U YhL: U YRid C Yhis - Npn pacyertax Xene3obeToHHbIX
3IIEMEHTOB NPV AENCTBUN MHOTOKPATHO NMOBTOPSAIOLLENCS Harpy3Ku.

HanpspkeHHOe COCTOsiHMEe SNnemMeHTOB onpedenseTcsd B COOTBETCTBUM C
ykaszaHnamu 8.8. lMposepka ycnosus (90) Npovn3BOAWUTCH AN HapYXHbIX rpaHen
3rIeMEHTOB, B TOYKaX NepecevyeHnsi Ux ¢ rmaBHbIMU LLeHTparibHbIMU OCAMU UHEPLIUK
NPMBEOEHHOIO CEeYeHWs,, a [Ans  9MeMEeHTOB TaBpOBOro, [ABYTaBPOBOIO W
KOpob64aTOro CeYeHUn Takxe B MecTax NPUMbIKaHWS CXKaTbIX MOSOK K CTEHKE.

Mpn onpegeneHun k03ANUNEHTOB “¥uz - AJ1S1 OGETOHHBIX KOHCTPYKLN N “¥aig -

ANs Kene3oBEeTOHHbIX KOHCTPYKLMIA BbiCOTA pPacTAHYTOM 30HbI CeYeHUs A
HaxoguTCs MO SMIOpe HanpsbkeHUd B MAOCKOCTU [MaBHbIX  PaCcTSAMMBarOLLMX
HanpsXeHWA.

3HayeHve KoadpuLMeHTa “¥pz 3aBUCUT OT CXEeMbl apMMpOBaHUs (OOHOPSAHOE
WM MHOropsiAHOE, ANCNEePCHoe UM obblvHOE) obracTn anemeHTa, Ans KOTOPOW
NPOU3BOANUTCS NPOBEPKA TPELLMHOCTONKOCTW.

PacueT xene306eTOHHbLIX 3/IEeMEHTOB NO PacKpbITUIO TPE LUUH

9.5 B HeTpelmHOCTONKMUX CTEPXHEBbIX aMemMeHTax pacyeT Mo PacKpbITUIO
HOpMarnbHbIX K MPOAONbHOM OCY TPELLMH CrieayeT BbINOMHATL U3 YCIIOBMS

Bep LYo Loy, ©1
TO€ s - PACYETHASA LLUMPUHA PACKPLITUS TPELLWH, MM;
A - QOMYCKaeMast WMpKUHA packpbiTUsS TPeLwyH, MM, onpegensemas no 9.8.

9.6 WnpwuHy packpbiTuUs TPELUMH .. , MM, CIIEAYET OnpeaensTb No gopmMyre

& gy =5¢:'m[(cr$—05,5g)fEs]'7(4—100ﬁ)d%, (92)



roe & - KoapPUUUEHT, NPUHUMAEMBIV PABHLIM ANS 3NTEMEHTOB:
n3rMbaembix U BHELLEHTPEHHO CxaTbiX - 1,0;
LleHTparnbHO U BHELLEHTPEHHO PacTsAHYTbIX - 1,2;

©; - KOA(PMLMEHT, MPMHUMAEMBI PaBHBIM: NMPY y4eTe BPEMEHHOIO AEVCTBUS
Harpysok: npu Fpf F, < 2/3-1.0;npn A/ F, 2 2/3-13*

* TeKCT COOTBETCTBYET opuruHary. - [Mpumeyanvie nsrotoButens 6asbl AaHHbIX.

(#, wn Ff - Hauborblume 0BGOGLUEHHbIE YCUMUSA (M3MMBAIOLLMIA MOMEHT,
HOpMasnbHasi cuna W T.N.) COOTBETCTBEHHO OT [AEeWCTBUA MNOMHOW Harpy3ku
(MOCTOSAHHON, ANUTENbHOW, KPaTKOBPEMEHHOM) U OT AEWUCTBUSI MOCTOSIHHOM W
ONMTENbHOW Harpysok);

npu y4eTe MHOroKpaTHO NOBTOPSIOLLENCS Harpy3Ku:

MpuM BO3AYLHO-CYXOM COCTOSHMM GeToHa 2 —go, (&5 - KO3ddMUUEHT
acyMMeTpUn LmKna);

npv BOAOHACHILLEHHOM cocTosiHMM 6eToHa - 0,9;

N - KO9(PPULMEHT, NPUHMMAEMbIV PaBHLIM NpU apmaType:

CTepHeBOW nepuogudeckoro npodwmns - 1,0,

rnagkon ctepxHeson - 1,4,

NPOBOOYHON Nepuoanyeckoro npodmns - 1,2;

J; - HanpsbkeHVWe B pacTsiHyTOW apmaType, onpeaensiemoe B COOTBETCTBUM C
9.7 6e3 y4yeTa COMPOTUBIEHUSI BETOHA PaCTSHYTOM 30HblI CEYEHUsl; C Yy4ETOM
MnbTpaLMOHHOrO AaBreHnsl BoAbl, onpeaensaeMoro B cootBetcteBum ¢ 7.12 n 7.13;

Us,bg - HavanbHOe pacTdrmBarollee HanpsaxeHune B apmMmatype OT Ha6yX8HVIF|

6eToHa. [nsi KOHCTPYKUWIA, Haxogsawmxcs B Boge, T8y —20 MMa; ana
KOHCTPYKLMIA, NOABEPXKEHHbBIX ANUTENbHOMY BbICbIXaHWUIO, B TOM YuCIie BO Bpems

cTpoutenbeTea Iz = 0;
¥ - KO3dPMLIMEHT apPMUPOBAHUS CeYeHMs,

w=A, ik, Ho He Gonee 0,02;

d - QuaMeTp CTepXHEBOW apmaTypbl, MM.
Mpy pasnuuHbIX AUameTpax CTepXHel creayer npuHUMaTh

i 5 i
d =2 md 1Y nd;
i i

rae x# - 4ucno CTep)KHeI;I OAHOro gnameTpa.

9.7 HanpsbxkeHns B apmaType npu pacyeTax LUMPWHbI PacKpbiTUS TpewwmH criegyet
onpegenaTb no cregyowmm dopMynam:
Ans n3rnbaembix 3N1EMEHTOB

o, =MI(Az),; (93)

OnA ueHTparnbHO PacTAHYTbIX 3JIEMEHTOB

o, =NIA; (94)

ANnA BHEUEHTPEHHO pPacTAHYTbIX U BHEUEHTPEHHO CXaTblX 3JIeMEeHTOB MNpu
B6onbLLMx JKCUeHTpucutTetTax

o, =MNegtzll 4=, (95)

ANs BHELEHTPEHHO pacTsHYTbIX 3MEMEHTOB MPU MaribiX 3KCLIeHTpUCUTeTax:
Ons apMaTtypbl &

o, = Me'f Ay —a); (96)

ans apmatypbl &'



o, = Ne'A, (g —a"). (97)*

* Popmyna COOTBETCTBYeT opurvHany. - lNpumedaHue wsrotoBuTens 6asbl
OaHHbIX.

B dopmyrne (93)* 3Hak "nntoc" NpMHMMAaETCHA NpU BHELLEHTPEHHOM PaCTSXEHWM,
"MUHYC" - NpY BHELLEHTPEHHOM CXXaTUW.

*

BeposiTHO owwnbka opurMHana. Cnegyet uutatb "B dopmyne (95)". -
MpumeyaHue nsrotoBuTens 6a3bl faHHbIX.

B dopmynax (93) n (95) z (nneyo BHyTpPeHHeW napbl CuM) [oMyckaeTcs
NpyHMMaTb MO pe3ynbTaTam pacyeTa CeYEeHU Ha MPOYHOCTb MPU PaCYHETHbIX
Harpyskax.

9.8 [lonyckaemyto LUIMPUHY PaCKPbITUA TPELLMH &y , MM, A1 MACCUBHBIX HAMOPHbIX
KOHCTPYKUMIA crieqyeT nNpuHuMaTb He Boree BenuuuH, NpuBEAeHHbIX B Tabrmuax
23, 24.

Tabnumua 23



'mopokapboHaTHas
LLEernoYHOCTb  BOAbI

MakcumanbHoe
B/ 6etoHa npu Hanope H ,

3Ha4veHne

Honyckaemas LMpUHa

packpbITs  TPeLmH &y,

W, mr-ake/n M MM, B COOpyXeHusix |
Kmacca Mo YCIIOBMIO
KOPPO3UOHHOW CTOMKOCTHU

10 50 200

0o 0,25 Bkrtou. 0,50 0,48 0,45 He ponyckaetcs

0,4 0,55 0,50 0,45 0,05

0,4 0,48 0,45 0,42 0,10

0,8 0,63 0,48 0,52 0,05

0,8 0,59 0,55 0,50 0,10

0,8 0,56 0,52 0,48 0,15

0,8 0,54 0,50 0,46 0,20

0,8 0,52 0,49 0,45 0,25

0,8 0,50 0,47 0,44 0,35

0,8 0,48 0,45 0,43 0,50

1,6 0,70 0,69 0,64 0,05

1,6 0,70 0,66 0,62 0,10

1,6 0,68 0,64 0,60 0,15

1,6 0,66 0,62 0,58 0,20

1,6 0,64 0,60 0,57 0,25

1,6 0,62 0,58 0,55 0,35

1,6 0,60 0,56 0,53 0,50

24 0,70 0,70 0,70 0,05

24 0,70 0,70 0,69 0,10




24

24

24

24

3,2 n 6ornee

0,70

0,70

0,68

0,66

0,70

0,66

0,64

0,62

He orpaHuymBaetc4

0,66

0,62

0,60

0,59

0,15

0,25

0,35

0,50

Tabnvua 24




Ycrnosuss  BosgencTsus || TpaguneHT || Jonyckaemas  WMpuMHa  pacKpbITUS
cpeabl Ha KOHCTPYKUMO || Hanopa TpeumH A, , MM,
B COOpYXeHusix | knacca no ycrosuto
COXpaHHOCTH apmaTtypbl npu
CYMMapHON KOHLeHTpauun MoHoB [’
]+O,25[SO4”] B BOAHOW cpeae, Mr/n
MeHee 100 200 400-
50 1000
lNocTosiHHOE 0o 5 0,50 0,40 0,35 0,30
BOOOHACbILLEHME
50 0,45 0,35 0,30 0,25
300 0,40 0,30 0,25 0,20
Mepuoanyeckne
HacbILWEHMA BOAOW Npwu
yucrne UMKMIoB B roa;:
meHee 100 Jo 5 0,30 0,25 0,20 0,15
50 0,30 0,20 0,15 0,10
300 0,30 0,20 0,10 0,05
200-1000 Ho5 0,25 0,20 0,15 0,10
50 0,20 0,15 0,10 0,05
300 0,20 0,10 0,10 0,05
KanunnapHbin noacoc, || - 0,20 0,15 0,10 0,05
6pbI3rn




Ona coopyxeHun IV knaccoB npegenbHas LUMPUHA pPackpbiTUS TPeLUmH

onpeaensieTcs YMHOXEHVWEM MOMyYeHHbIX MO Tabnmuam 3HadYeHwid i, , MM, Ha
KO3(hdumLMeHTbl, paBHble cooTBeTcTBeHHO 1,3; 1,6; 2,0. lMpu aTOM wWwMpuHa
pacKpbITUsSt TPELLWH NpUHUMaeTcs He 6onee 0,5 mm.

[Ona TOHKOCTEHHbIX KOHCTPYKLUMW Mpu OTCYTCTBUM arpecCuBHON cpenbl
JonycTMMasl LUMpUHa pPackpbiTUS TPewMH MpUHUMaeTcsa B COOTBETCTBUM C
yKa3aHnsaMn 4enNCTBYOLWLMX HOPMATUBHBIX AOKYMEHTOB.

MpvBeaeHHble B Tabnmuax 23 1 24 3HadyeHua fi,, NPUHUMAOTCA C y4eTOM
npuMmeHeHnsa apmatypbl knaccoB A-l, A-ll, A-lll, Bp-l. Mpn npumeHeHun apmatypbl
OPYrVX KraccoB npegerbHas WMpuHa packpbiTUS TPELLWH NpMHMMaeTcs He Bornee
BENMYMH, NOSy4YeHHbIX MO HAacCTOAWMM Tabnunuam.

Mpn GukapboHaTHOWM LLENOYHOCTM BOAbI-CPeAbl, MeHbLleh 1 Mr-akB/n, wumm

CYMMapHON KOHLIEHTpauuu MoHOB (1 1 31, Gorbleir 1000 mr/n, sHaveHus &,
crnegyeT yMeHbLUaTh B Ba pasa.

Mpn cpegHeroqoBoM 3HayeHuM GukapOGOHATHOM LUENOYHOCTU BOAbI-Cpeabl,
mMeHblwen 0,25 Mraks/f, M Npu OTCYTCTBMMU 3aLLMTHBLIX MEPONPUATUN HaMopHble
KOHCTPYKL UM CREAyeT NPOeKTUPOBaTb TPELLMHOCTONKUMM.

3HayeHus f,  NpU UCMONB3OBAHWM  3aLUTHBLIX  MEPOMPUATUIA  creayeT
yCTaHaBMMBaTb HA OCHOBaHUM CreLmarnbHbIX NCCIIeA0BaHUN.

Mpn guameTpax apmaTtypbl 40 MM M Gornee 3HadeHue /., OonyckaeTtcs
yBenuumBaTth Ha 25%.
[Na TOHKOCTEHHbIX KOHCTPYKLMIA (C BbICOTOW CeveHus MeHee 1,5 M) LmMpuHy

[10MyCKaeMoro packpbiTUsl TPELLMH £, CrNeayeT yMHOXaTb Ha KoadudmumeHT 0,5.
PacueT anemMeHTOB xene306e TOHHbIX KOHCTPYKLUK Nno Aed opmaumusam

9.9 Necopmanmmn xene3obeTOHHbIX KOHCTPYKLMIA, a Takke YCUrmsi B afemMeHTax
CTaTM4ecKn  HeonpedenMMbIX  KOHCTPYKUMA  ONpemenswoTcs  MeToaamu
CTPOUTENBHON MEXaHUKM C YH4ETOM TPELLMH U HeYMNpyrmx CBOMCTB 6eToHa.

lMpn CcnoxHbIX CTaTUMECKM HeonpedermMMbiX CUCTEMax [orMyckaeTcs
onpenenaTb nepemMeLleHnst o opmyrnam ConpoTUBIIEHNS MaTepuaros.

9.10 Tlpn KpaTKOBPEMEHHOM LENCTBMM Harpy3kM ECTKOCTb u3rmbaemblx,
BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pPacTsaHYTbIX 3fieMEHTOB cregyet
onpegenaTb No dopmynam:

0511 TPELMHOCTOMKUX 3NIEMEHTOB UMM UX y4acTKOB

BK = O,QEEJEWQ* , (98)

and HeTpeLLI,I/IHOCTOVIKI/IX 3NIEMEHTOB U NX y4aCTKOB

By = L1Ey (4, +vi,). (99)

Ona onpeneneHna >XecTkoCTu HeTpeU.lVIHOCTOVIKVIX y4acTKoOB n3rmbaemblx
ANIEMEHTOB NMPAMOYrOoJfibHOro nonepevyHoro cevYeHunda nonyckaeTCA UCnonb3oBaTb
3aBMCUMOCTb U HOMOrpamMmmy, npuBeneHHbIe B NMPpUroXxeHnn .

9.11 lNpn OAHOBPEMEHHOM AEVCTBUM KPATKOBPEMEHHbLIX U ANUTENbHbLIX Harpy3ok
XECTKOCTb M3rMbaemMblX, BHELLEHTPEHHO CXaTblX WU BHELEHTPEHHO pacTAHYTbIX
3MEeMeHTOB crefyeT onpenensatb no dopmynam:

ONs TPELUMHOCTOMKUX 3NIEMEHTOB UM UX y4acTKOB

B=08E,1,4 (100)

and HeTpeLLlMHOCTOVIKMX 3JIeMEeHTOB U X y4aCcTKOB

B =B (C+IIBC ), (101)



roe ' - 0606LeHHoe ycunme ot AnMTenbHO 4ENCTBYIOLLMX HArpy3okK;

I - 0600LLEeHHOE ycunme OT KpaTKOBPEMEHHO OENCTBYIOLLMX Harpy3oK;

& - k09(hdMUNEHT CHIDKEHMS XECTKOCTWU. [N TaBpOBbIX CEYEHUM C MONKON B
cxatol  30He d=1,5, B pacTaHyTOM 30He & =25 ana npsiMOYrosibHbIX,
OBYTaBPOBbIX, KOPOBYATBIX 1 OPYIMX 3aMKHYTbIX CEYEeHUn & = 2.

10 PacyeT anneMeHTOB GETOHHbLIX U
Xere3o0eTOHHbIX KOHCTPYKLIUNA Ha
TemnepaTypHble U BNaXHOCTHble BO34eNCTBUSA

10.1 YueT TeMnepaTypHbIX BO3OeNCTBMUIA NPOU3BOAUTCS:

a) Npy pacyeTe NPOYHOCTU BETOHHBLIX KOHCTPYKLIMIA B COOTBETCTBUM ¢ 9.3, a Takke
npu pacyete uMx Mo 006pa3oBaHWIO (HEOQOMYLUEHMIO) TPEWMH B Criyyasix, korga
HapyLleHNe MOHOMUTHOCTU 3TMX KOHCTPYKUUA MOXET W3MEHWUTb CTaTMYECKYto
cxemy ux paboTbl, Bbi3BaTb [OOMOMHUTENbHbIE BHELHWE BO3AENCTBUS UMK
yBenM4eHve NpOTUBOAABMEHUS, MPUBECTU K CHIDKEHUIO BOOOHEMNPOHULAEMOCTU U
O0MrOBEYHOCTU KOHCTPYKLMW;

6) Npu pacuyete cTaTUYECKM HeOonpeaennMbIX Xene300EeTOHHbIX KOHCTPYKUWIA, a
Takke Mpu pacyeTe Kene3o0EeTOHHbIX KOHCTPYKLMA Mo  0Opa3oBaHuio
(HegonyLeHNIO) TPELLMH B CryyasiX, ykadaHHbIX B 9.1;

B) Npu onpeaeneHnM gedopMauuin 1 nepemMeLLeHnin 3N1EMEHTOB COOPYKEHWIA NS
Has3Ha4YeHUs1 KOHCTPYKUMIA TemnepaTypHbIX LWBOB W MPOTUBOMIIETPALMOHHBIX
YMMOTHEHWI;

r) Ona HasHayeHusl TeMrepaTypHbIX PEXMMOB, TpebyembiX MO  YCIOBUSIM
BO3BELEHNS COOPY>KEHWUS U HOPMaribHOW ero aKkchnyaTtawuu;

4) Npu pacyeTe TOHKOCTEHHbIX XENe300ETOHHbIX 3NIEMEHTOB HEMPSIMOYTOSIbHOMO
ceyeHust (TaBpoBbIX, KOSbLIEBbIX), KOHTAKTUPYHOLLMX C TPYHTOM.

TemnepaTypHble BO34ENCTBUS [JOMyCKaeTCsl He y4uTbiBaTb B pacyerax
TOHKOCTEHHbIX KOHCTPYKUMIA, ecnm obecneyeHa cBoOOAa MNEepeMelLeHUn 3TUX
KOHCTPYKL M.

10.2 lMpwn pacyeTe 6ETOHHBIX U Xene300eTOHHbLIX KOHCTPYKLWUIA cregyeT y4uTbiBaTb
TemnepaTypHble BO34eCTBUA IKCNIyaTaunoHHOTO U CTPOUTENBHOIO NepUOaOoB.

TemnepaTypHble BO3AENCTBUS CTPOUTEMBHOTO nNepuoda OnpeaensioTcs ¢
y4eToM 3K30TepMMM W  OpyrMx YCroBui TBepAaeHus 6eToHa, BKMo4vas
KOHCTPYKTMBHbIE M TEXHONOTMYECKME  MEpOMnpuAaTUS MO PEerynmpoBaHUio
TEeMNepaTypHOro pexvmMa KOHCTPYKLMW, TEMNepaTypbl 3aMblKaHUsi CTPOUTENbHbIX
LLBOB, MOJHOro OCTbIBaHUSA KOHCTPYKLUK o CPeaHEMHOroneTHMX
3KcnnyaTauMoHHbIX TeMnepaTyp, konebaHun TemnepaTypbl Hapy>HOro Bo3gyxa U
BOAbI B BOAOEMAX.

K TemnepaTypHbiM BO34EWCTBUSAM 3SKCMIyaTalMOHHOMO nepuoga OTHOCSTCSA
KnmmaTtundeckune konebaHusi TemnepaTypbl HapyXHOro BO3gyxa, BoAbl B BOgOEMaX U
aKcnnyaTaumoHHbIN NOAOrPeB (M OXNaXaeHNe) COOPYKEHMS.

KOHKpETHbI  nepeveHb TemnepaTypHbIX BO3OEWCTBUN, YYUTbIBAEMbIX B
pacyeTax OETOHHbIX WU Xene300eTOHHbIX KOHCTPYKLMUA OCHOBHbLIX BWUOOB
MMOPOTEXHUYECKUX COOPYKEHWUW, OOMMKEH YCTaHaBfMBAaTbLCA B COOTBETCTBUMU C
TpeboBaHnamm CI 58.13330 n CTpoUTENbHLIMM HOPMaMM Ha MPOEKTUPOBaHME
COOTBETCTBYIOLLWX BUAOB COOPYKEHUN.

10.3 B pacuetax GETOHHbIX U Xene300eTOHHbIX KOHCTPYKUWIA TMOPOTEXHUYECKMX
COOpY)XEHUA Ha  TemnepaTypHble BO34ENCTBMA MpU  COOTBETCTBYHLLEM
060CHOBaHUM oNycKaeTCs y4uTbiBaTh TENSIOBOE BMMSHUE CONHEYHOMN paamaumn.

10.4 Y4eT BMaxHOCTHbIX BO34ENCTBUIA Npu pacyeTe BETOHHBLIX U Xene300eTOHHbIX
KOHCTPYKL WA AOITKeH ObITb 0OOCHOBaAH B 3aBUCMMOCTM OT BO3MOXHOCTU Pa3BUTUSI
ycagakv unm HabyxaHns 6eToHa 9TUX KOHCTPYKLWIA.

HonyckaeTcd He ydynTbIBaTh Ycaaky 6eToHa B pacyeTax:

MaCCWBHbIX KOHCTPYKLIWIA;

TOHKOCTEHHbIX KOHCTPYKLIMIM, HaxXOOSLWMXCA Mnog BOAOW, KOHTaKTUPYHOLWMX C
BOAOW MWNM 3acbiNaHHbIX [PYHTOM, ecinm Obiivm  NpegycMOoTpeHbl Mepbl Mo
npeaoTBpaLLEHMIO BbiCkbixaHNs 6eToHa B Nepuod CTpouTensCcTBa.
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10.5 TemnepaTypHble W BMaXHOCTHble MOMA KOHCTPYKLMIM pacCcyMTbiBaOTCSA
MeTogamMy CTPOUTENBHON (M3MKM C UCMOMb30BAaHMEM OCHOBHbLIX MONOXEHWHN,
NPVHATBIX ANs1 HECTALMOHaPHBLIX NPOLLECCOB.

10.6 [OaHHble O TemnepaType W BRAXHOCTU HapyXHOro0 BO3gyxa W Apyrve
KIMMaToNorMyeckne  XapakTepUCTUMKM  OOMKHbl  MPUHMMATBCS Ha  OCHOBE
MeTeoporiorMiecknux HabnogeHwn B paiioHe cTpouTenbcTBa. [lpu oTcyTCTBUM
Takux HabnogeHun HeobxoauMble  CBefeHUs cregyeT  MpuHUMaTb Mo
oML ManbHbIM AaHHbIM roCyAapCTBEHHOM MM POMETEOPOIIOMMYECKON CIyXObl.

TemnepaTypa BOAbl B BOJOEMax [OIDKHA OMpefensaTbCs Ha OCHOBE
cneLmarnbHbIX pacyeToB M NO aHaroram.

10.7 [Ona coopyxenuii | knacca Tennogmsndeckne xapakTepucTukm OeToHa
YCTaHaBMMBAOTCS Ha OCHOBaHWMM CneunanbHbIX UCCNeaoBaHni. [ns CoopyKeHui
OPYrMX KnaccoB M Npu NpeaBapuUTENbHOM MPOEKTUPOBaHMM COOpYXeHun | knacca
yKasaHHblEe XapaKkTEePUCTVKN BETOHa AonyckaeTcs npuHuMaTth no Tabmmuyam B.1 un
B.2 npunoxeruns b.

10.8 [edopmaTuBHblE XapaKkTepucTukM OeToHa, Heobxooumble ONs pacyeTa
TEPMOHaNPSKEHHOMO COCTOSIHWS KOHCTPYKLIMIA, AonycKaeTcsl NpuHUMaTh:
HavanbHbIM MOAyrb ynpyrocTn 6etoHa, Mra, B Bo3pacTe meHee 180 cyT - no

copmyne

Ey(£) =10° /{17 + 360/ % {efln(£/180) +5,2]}} , (102)

rae X - 6e3pasmMepHblvi napameTp, NpuHuMaembli no Tabnuue b.3 npunoxenns b;

¢ - BO3pacT GeToHa, CyT.

HavanbHein Mogynb ynpyroctu 6etoHa B Bo3pacTte 180 cyTt u Gonee criegyet
NpUHMMaTb B COOTBETCTBUM C 5.27.

XapaKTepucTukM nonsydyectn O6eToHa crneayetr npuHMMaTb no Tabrmue 6.4
npunoxenus b.

Ona coopyxeHnnn | knacca gedopmaTuBHblie xapakTepucTuku 6eToHa crnegyet
YTOYHATb UCCegoBaHUAMM Ha 0bpa3suax 3 6eToHa NpoM3BOACTBEHHOINO COCTaBa.

10.9 Pacuyer OG€TOHHbIX M Xene300EeTOHHbIX KOHCTPYKUMA Mo 06pasoBaHuio
(HeponyLLEHWO) TeMNepaTypHbIX TPELLWMH crieqyeT NpoM3BoauTb No hopMyrnam:

a) Npv NpoBepKke 06pa3oBaHNsA TPELLMH 1 OnpeaenieHn X pa3smepos:
A 2 [rpgnw (6) Roey 1° 125 (1) (103)

Ona obpa3oBaHWs MOBEPXHOCTHOW TpeLwHbl Heobxoaumo, 4Tobbl ycrioBue
(103) BbINOMHANOCE B Mpedenax 30Hbl PacTsbkeHus, rMybuHa KoTopon B

HanpasneHun, NepreHanKynaApHOM NoBEPXHOCTH, Bbina 6l He meHee 1,3 .. , e

ey - MAKCUMarbHbI pa3Mep KpynHoro 3anonHuTens 6eToHa;

6) Npy HeJONYLLEHUN TPELLWMH B KOHCTPYKLMSIX, pacCUYUTbIBAaEMbIX MO BTOPOWA rpyrne
npenensHbIX COCTOSHUIA:

A < [rogw (O) Rom 121283 (2) ; (104)

B) npun HegonyLweHn TpelwH B KOHCTPYKLUUAX, paCcCYUTbIBAEMbIX MO nepBon rpynne
npenenbHbIX COCTOSIHUN:

Ale) < [rpgw (0 Ry 1285 (5) (105)



B aTux doopmynax:

Alf) - pabora pacTATMBaOLLMX HAMPSKEHUA, HOPManbHbIX K MMNOCKOCTM
TPEWMHbI, Ha COOTBETCTBYIOLIE WM PA3HOCTM TMOMHbIX W BbIHYKOEHHBIX

TemnepaTypHbiX dedopmauuin; 3HadeHve Alf) onpenensetcs B COOTBETCTBUU C
10.10;

Rysm; Ry - COOTBETCTBEHHO HOPMAaTMBHOE M pPacyYeTHOE COMpOTUBMEHWE
0eToHa Ha 0CeBOe pacTshkeHWe, onpeaensemoe B CooTBeTCTBUM € 5.13 n 5.14;

% - KoahdMUMEHT nepexoda OT HOPMATMBHOIO COMPOTMBIIEHMS GeTOoHa Ha
OCEeBOE pacTsKeHMEe K CpedHel NPOYHOCTM Ha OCeBOe pacTskeHue O6eToHa
NPOV3BOACTBEHHOIO COCTaBa, onpeaensemMbin B cootsetcTeum ¢ 10.11;

Wwif) - KO9(IMUWEHT, YYUTbIBAIOLMIA 3aBUCUMOCTb MPOYHOCTM 6GeToHa Ha
OCEBOE pacTshKeEHME OT Bo3pacTa ¢ M NpuMHUMaemblin B cootseTcTBum ¢ 10.12;

E,(£) - Mmogynb ynpyrocTti 6eToHa;

g - KO3MUMEHT ycroBuii paboTbl, PaBHbIN AMS1 MACCUMBHBIX COOPYXEHWUN -
1,15, ons octanbHbIX - 1,0.

10.10 3HaueHve paboTbl Alf) HaxoamTca no cnegylowym dopmynam:
ANs cry4as Of4HOOCHOIO PaCcTSKEHMS! U NIOCKOTO HaNPSKEHHOTO COCTOSIHUSA:

{ i
40 = [o* (- 2200 g, (106)

i

ana I'IJ'IOCKO,EI,ed)OpMVIpOBaHHOFO COCTOAHUA:

A a(r) — a(l +v)T(7)] gy
dr ’

{
Ay =Jat )

i

(107)

roe 7 - Tekyllee Bpemsi;
£y - Bpems cxBaTblBaHUst 6ETOHa;

T(7) - TemnepaTypa 6€TOHa B MOMEHT BPEMEHU T ;
o - TeMnepaTypHbIvi KO3MULNEHT NMHENHOTO pacLUMpeHns 6eToHa;

£(r) - pedopMauuu GeToHa, onpedensemble C YY4EeTOM MEepeMeHHbIX BO
BPEMeHN MOAYNS YNPYrocTyh 1 nonay4yect 6eToHa;

at{7) - pacTsrmBaloLLMe HanpsxeHust B GeToHe:
ot (7)=o(7) npu a(n) >0;

ottri=0npu a(7) £0,

roe UI:T:' - HanpsaxeHua B 6eToHe, onpeferneHHble ¢ y4eToM nepemMeHHbIX BO
BpemMeHn Moayna ynpyroctm n nonsy4vyecTu 6eToHa.

10.11 KoadbdpmumeHT 7 onpegenseTtcs no gopmyne

n=(1-tm), (108)



roemx - KO3IGOUUMEHT, 3aBUCALLMA OT YCTAHOBIEHHOW O6Gecne4YeHHOCTH
rapaHTUPOBaHHOM NPOYHOCTMN DETOHA M paBHbIN

1,64 npn ¢ = 0,95;

1,28 npu ¢ = 0,90

n 1,04 npn & = 0,85;

V9 - KO3(XPMUMEHT Bapuauum npovHocTM 6eToHa npoM3BOACTBEHHOMO
cocTasa.

[ns coopyxeHuit | v Il knaccoB 3HauYeHnst KoaddmLMeHTa vy yCTaHaBNMBaloTCsA
nccneaoBaHsMm Ha KpyrnHoMacLUTabHbIX obpasuax n3 6eToHa
NPOM3BOACTBEHHOINO COCTaBa. [nd COOPYXEHUW OpYyrMx KrnaccoB W nNpu
npegBaputenbHOM MpoeKTUpoBaHuM coopyxeHuin | 1 Il knaccos ponyckaeTtcd
npuHUMATh:

w9 =0,135 npn ¢ = 0,95,
vy =0,173 npu ¢ = 0,90,
v =0,213 npn ¢ =0,85.

10.12 3HadeHus (7] B 3aBMCMMOCTM OT Bo3pacTa GeToHa crieqyeT MpUHMMATb
ans  cTpouTenbHoro nepuoga Mo Tabmumue B.5 npunoxeHus b, ans
3KCnryaTaumoHHOro Neproaa, Kak npasuno, pasHeiM 1,0.

Onsa coopyxeHnit | un Il knaccoB KoadxpuUMEHT () crnegyeT YTOYHATb
ncenegoBaHnaMm Ha KpynHoMacLUTabHbIX obpasuax n3 beTtoHa
NpoM3BOACTBEHHOrO CocTaBa.

10.13 Ona coopyxeHui | 1 Il knaccoB B TEXHUKO-IKOHOMMYECKOM 0DOCHOBaHUM, a
ans coopyxenun lll n IV knaccoB - BO Bcex cryvasix AOMNycKaeTcs pacyeT Mo
o6pas3oBaHnio  (HEdONyLUEeHWI0) TpewmH OT TemnepaTypHbiX BO34ENCTBUN
npou3BoAnTL No opmyne

o) & Yuz ree B W) Hp(E), (109)

roe olf) - TeMnepaTypHble HaNpPsHKEHUS B MOMEHT BPEMEHM

FLy, - MPedenbHas pacTshxuMocTb GeToHa, onpegensemas no Tabnuue b.6
npunoxenus b;

w2} - koabdMLMEHT, yUnNTLIBAIOLLMIA 3aBUCUMMOCTb £, OT Bo3pacTa 6eToHa,
onpeaensieMbiin no Tabnmue b6.7 npunoxexus b.

Mpn onpefeneHnn Ko3MdMLMEHTa ¥z  3HAYEHUS #; CrieayeT NpUHAMaTb
paBHbIMW ANMWMHE y4acTKa 3Miopbl PacTAMBaloLMX HaNpshkeHUn B npeaenax 6roka
WM MPU HanmM4MM Ha ydacTke 3Miopbl PacTATMBAIOLLMX HaMpsiKeHWA 30HbI C
HYIIEBbLIM rPaAMEHTOM HaMpPsKEHWH.

NMpunoxeHue A (o6s3aTtenbHoe). OCHOBHbIE
OyKBEeHHble 0603Ha4YeHUsA

MpunoxeHune A
(obsizaTensHoe)



Yeunusa oT BHeLHMX Harpys3okK u BO30EeNCTBMA B nonepe4YyHoOmMm ce4vYeHuu
ANeMeHTa

A - N3rMBaOLLUIA MOMEHT;
N - NPOAOIbHAs CUna;
o - NnepepesbiBaoLLas cuna.

XapakTe pMUCTMKM mMaTepuanos

- pacyeTHble COMpoTUBMEHMs 6eToHa OCEBOMY CXaTuio WU
OCEBOMY PaCTSIKEHWIO COOTBETCTBEHHO [ANA npefernbHbIX
R ser COCTOSIHUIN NEepPBON U BTOpOW rpynn B BospacTe 6eToHa 180
cyT (um 1 rog);

R.E; , R.!:f , R&,ser ,

R R - pacyeTHble COMPOTUBIIEHNS COOTBETCTBEHHO CTEPXHEBOW U
o NMCTOBOW apMmaTypsbl;
R - pacyeTHOe COMPOTWMBMEHVWE MOMEPEYHON  apmaTypbl
W PacTsPKEHWIO ANst NpefenbHbIX COCTOSIHUIA NEePBOW rpynnbl Npu
pacuyeTe Ce4YeHUI, HaKMOHHbIX K MPOAONbHOM OCU 3MIEMEHTA;
R - pacyeTHoe COMpOTMBMEHME apmaTypbl CxaTuio And
i npeaesnbHbIX COCTOSIHWN NEPBON rpynmbl;
B - HayanbHbli MoAynb YyhpyrocTu GeToHa npu cxatum 1
b pacTsPKeHWUY;
g - MOAYIb YNpYrocTy apMaTypbl;
&
¥ - KoaddmumeHT lNMyaccoHa;
v - OTHOLIEHWE COOTBETCTBYHOLUMX MOOYNeh  ynpyroctu
apmartypbl £, 1 6etoHa Ej;
vy - KoadppmuymeHT Bapvauum NMPOYHOCTH 6eTtoHa

npon3BoACTBEHHOro cocTaBa.

XapakTepuCcTMKM MOMOXEeHUA MPOAOSNLHOW apMaTypbl B NonepevyHoOM
ceyeHuM anemeHTa



- 0603Ha4eHVe NPOAOIBHON apMaTypbl:

a) Ansa u3rmbaembiX 3MEMEHTOB - PACMOSIOKEHHOW B 30HE,
pacTAHYTON OT AeNCTBUS BHELLHUX YCUIUIA;

©) Ana cxaTblX 9MEMEHTOB - PAaCMOSIKEHHOW B 30HE,
pacTSHYTOM OT AENCTBUS YCUIIMI WM Y HaMMEHEee CXaTon
CTOPOHbI CEYEHUST;

B) AN BHELIEHTPEHHO PacTAHYTbIX 3MEMEHTOB - HauMmeHee
yOaneHHoM OT TOYKU TMPUIIOKEHWUS BHELLHel MpoaoibHO
curnbl;

r) ANS UeHTpanbHO pacTsSHYTbIX SMEeMEHTOB - BCel B
nornepe4YHoOM CEYEHWUN 3NIEMEHTa;

- 0603Ha4eHVe NPOAOILHON apMaTypbl:

a) Ans u3rmbaembiX 3IEMEHTOB - PACMOSIOKEHHOW B 30HE,
CXKaTomn OT OENCTBUSA BHELLHMUX YCUINIA

©) oA cxaTbiX 3N1EMEHTOB - PACMOMOXEHHON B 30HE, CXaToun
OT [OEWCTBMA BHELLHWX YCUIMn wuin y Haubornee cxatomn
CTOPOHbI CEYEHMS;

B) Ana BHEUEHTPEeHHO pPacTAHYTbIX 3JIeMEeHTOB - Hanbonee
y,D,aJ'IeHHOVI OT TOYKM NPUNOXeHna BHELLHEN ﬂpOLI,OJ'IbHOIZ
CUnbl.

FeomMeTpuyeckue xapakTe pUcCTMKM

2n

- lWMprHa NpAaMOyroJyibHOro ce4eHund, lWmpuHa pera TaBpoBOro
nnn OByTaBpOBOro ce4eHus;

- BblCOTa MNPSIMOYrOfibHOrO, TaBPOBOIO WIM [BYTaBPOBOIO
ceveHuss;

- paccTosiHMe OT paBHOAENCTBYIOLLEN YCUMNIA COOTBETCTBEHHO
B apmatype & u S5 0o 6rvkanen rpaHn cevenns;

- pabouas BbICOTa ceveHus (4 = & —a; Es,'j =h-a')

- BblICOTa CXaToMN 30Hbl ceyeHust (6eToHa);

- OTHOCUTESbHAs BbiCOTa CXaToN 30HbI 6eToHa, paBHas Xf.gﬁg;

- paccTosiHMe Mexay XoMyTaMu, W3MEepeHHoe Mo  ANvHe
3MeMeHTa;

- 3KCUeHTpucutet FIpOJJ,OJ'IbHOIZ cunbl &' oTHOCUTENBHO
LeHTpa TAXeCTn npnBeaeHHOro cev4eHuns,

- paccTosiHME OT TOYKU MNPUIIOKEHWUS NPOLOSIbHON CUMbl
COOTBETCTBEHHO 40 PaBHOAEMCTBYIOLLMX YCUMNWA B apmaType

aSnaEt



Ared

5,000

I rad

Koad huumeHTsI

Yic

Fn

Y

- HOMWHarbHbIN AMaMeTp apMaTypHbIX CTEPXKHEN;
- NnoLLaab Bcero 6eToHa B MONEPeYHOM CeYeHnU;

- NIIOLLAAb CEYEHNS CXATON 30HbI 6ETOHA;

- nnowaab npmBeaeHHOro cevYeHna anemMeHTa;

- Nnowaab CeYeHUin apMaTypbl COOTBETCTBEHHO 5 1 &'

- Mnowafb CEeYEHUs] XOMYTOB, PAaCMOSfIOKEHHbIX B OOHOW
HOpMarnbHOM K MNPOL4ONbHON OCKU 3riEMEHTA MIIOCKOCTMY,
nepeceKkaroLLen HaKNOHHOE CEYEHUE;

- nnowadb cevYeHuda OTOrHyTbIX CTep)KHel7I, PacnosrioXXeHHbIX B
OOHOW HaKMOHHOM K npop,oan0|7| OCU 3nemMeHTa NJI0CKOCTH,
nepecekaroLLen HaKNMoHHOE CeYeHue;

- MOMEHT MuHepuun ceveHud 6eToHa OTHOCUTENLHO LeHTpa
TAXECTU CeYeHnda 3NeMeHTa,

- MOMEHT nHepuunn npmeegeHHoOro ce4eHnsa OTHOCUTESIbHO €ero
LeHTpa TAXEeCTH;

- MOMEHT nHepunn nnowaan ceyeHuns apmartypbl
OTHOCUTENTbHO LieHTpa TAXeCTU CevYeHUda aneMeHTa;

- MOMEHT WHepuun cXKaTol 30Hbl GeToHa OTHOCUTENBLHO
LleHTpa TAXeCTn ceYveHnd;

- CTaTU4eCKMW MOMEHT MIoWaan CeYEeHUss CXaTOW 30HbI
OeToHa OTHOCUTENbHO TOYKU NpUnoXxeHuna

paBHOAENCTBYIOLLEN YCUNMIA B apMaType 5';

- cTaTu4eckue MOMEHTbI MoWaaN ceveHns Bcen npop,orleoﬁ
apmartypbl OTHOCUTENbHO TOYKU NpUNnoXxeHuna

PaBHOOEMNCTBYIOLLEN YCUMNUIA COOTBETCTBEHHO B apMaType

VIS_;.

- COMETaHU Harpys3ok;

- HAOEXHOCTW MO HA3HAYEHMIO COOPYXKEHWIA,

- yCrioBuiA paboTbl COOPYXEHUS;



- ycrioBuii paboTtbl 6eTOHa;

o

N - YCIOBUI paboTbl apmaTypbl;

3

I - apMVpOBaHus, OMpPeaenseMblii Kak OTHOLLEeHWe MroLaam

ceyeHus apmaTypbl S5 K Nrowaau MorepeyHoro CeyveHust

anemeHTa &y, Ges yyeTa CBECOB CxXaTbiX WM PaCTAHYTbIX
MOrIoK.

Xumunyeckmne nodaBkun ans 6eToHOB

JICT - NINrHO-CYNb@OHAaTbl TEXHUYECKNE;

cao - CMOria ApeBecHas OMbIIIeHHas;

Xa - necoxmmmn4yeckas gobaska;

C-3 - cynepnnacTudmkarop;

CHB (CB3K) - CMOJ1a HENTpann3oBaHHasa BO34yXOBOBIIEKAOLLAS;

MonXx - MOHU3NTENb BA3KOCTU (PEHONbHbIN JIECOXUMNYECKII;

cn - caxapHasl naToka;

XK - XJIOPUCTLIN KarnbLuii;

CB3K - cmona BO3[yXOBOB/EKaKoLLas 3KCTpaKLMOHHast
KaHdonbHas.

NMpunoxeHue b (pekomeHagyemoe).
XapakTtepucTuku 6eToHa Ansa pacyerta
KOHCTPYKLMUA Ha TeMnepaTypHble BO3AEeNCTBUSA

MpunoxeHne b
(pekomeHayemoe)

Tabrmua Bb.1 - Tennodwmanyeckme xapakTepucTikm 6eToHa



XapaktepucTukm 6eToHa BykBeHHoe PasmepHocTb || 3HaueHue
obo3HayeHne

TemnepaTypHbIn °C -1 110 -5

KoahdmLMeHT rumetinoro || © ¥

pacLumpeHus

TennonpoBogHOCTb My B1/(m-°C) 2,67

TemnepaTyponpoBOAHOCTb ar M2/c 11-10 -7

Y aenbHasi TENOemMKoCTb e kO (kr-°C) 1

KoaddmupmeHT Tennootaaum c g BT (M2-°C)

OTKpPbITOM MOBEPXHOCTH

6eToHa:

B Hapy>XHbI BO34YX 24

B BO34YyX BHYTPW MOJSIbIX LUBOB, (7-12)

LUIaxT, LWaTpoB

B BOAY o=

Tabmvua b.2 - XapakTepucTuku TensnoBbigeneHms 6eTtoHa

Twvn uemeHTa Mapka TennoBblaeneHne 6eToHa, k[pk/kkan, Ha
uemeHTa || 1 Kr uemeHTa
B Bo3pacTe 6eToHa, cyT
3 7 28 90
MopTnanguemeHT 300 210/50 250/60 |[295/70 300/72
400 250/60 295/70 |/ 345/82 355/85
500 295/70 335/80 || 385/92 400/95
MyuuonaHoBbIv 300 175/42 230/55 || 270/65 280/67
NOpTNaHALEMEHT,
LLTaKoMopTNaHaLeMeHT
400 210/50 265/63 || 320/77 335/80




Ocapka || Makcu- X npwu knacce 6eToHa No NPOYHOCTM Ha CxaTue
KOHyca || MarbHbIn
06eToH- || pa3mep
HoM KpYMHOro
cmecw, || 3anor-
cM HUTEens,
MM
B5| B7,5(|B10| B12,5|B15||B17,5|B20 || B22,5 || B25| B27,5| B30| B35 | B40
Ho 4 40 27|37 |45 ||54 62 (|69 77 (/83 90 ([98 106 || 125 || 146
80 32|44 |56 |67 77 |87 98 [[106 |[|[116 {125 |[133|[153 |[180
120 37152 |67 |77 90 [[103 |[[116 ({125 |[[139 ({150 | 162 [ 191 (216
4-8 40 20|28 |35 |41 47 |52 58 (|63 69 (|74 80 (94 ([115
80 25|37 |42 |50 58 (|65 72 (|79 86 (|93 102 {1120 || 139
120 29 (|40 |50 |60 69 |77 86 |94 102|110 || 116 (132 | 154
Cebliwe || 40 11115 |19 (|23 26 (30 35 (|38 42 |46 50 (|62 |[[74
8
80 1519 |24 |29 33 ||37 42 |47 52 |56 60 ||72 |86
120 18124 |29 (|35 40 |45 50 |55 60 (65 69 (|83 (|98

Tabmvua b.4 - XapaktepucTuku nonsyvecty 6eToHa




Bospact 5 4
3arpyxeHms, Mepa nonsyvectn 6etoHa (£, 71107, MMa-1, npu anurensHoCTU
cyT 3arpyxenus (£ — 1), cyT
0 ||10 25 50 100 200 500 1000 ({1500
0,125 0 |/0,05 |/16,00 {[20,00 |24,00 |[27,00 |31,00 |[32,00 |32,00
10 0 ||1,10 ||1,76 |[|2,23 |/ 2,67 |3,06 | 3,48 | 3,60 | 3,60
30 0 ||0,85 | 1,41 1,80 [|2,18 |[2,52 |2,89 |3,00 | 3,00
112 0 ||0,50 ||0,80 (1,18 /1,45 1,70 1,92 1,98 1,98
205 0 ||0,35 ||0,67 (0,88 |/ 1,09 1,26 1,42 1,46 1,46
512 0 ||0,21 ||0,46 {065 | 0,80 |0,91 0,98 1,00 1,00
1500 0 ||0,21 ||0,46 [ 0,65 | 0,80 |0,91 0,98 1,00 1,00
Tabrmua B.5 - KoaddpuumeHT i if) *
Bospact KoadbdmumeHT ¥ (£) npu BospacTe GeToHa, CyT
[OCTUXEHUSA
6eToHOM
NMPOYHOCTU
no Knaccy
Ha cxaTtue,
cyT
3 7 14 |28 (|45 |90 |/ 180|[360 ||1,5 |[2,0 ||2,5 ||3,0 ||3,5 ||4,0
180 0,31(/0,47/0,62|/0,78{/0,85]/0,93 1,00|/ 1,07 || 1,12]/ 1,18 1,23 1,27 || 1,32 1,37
360 0,29(/0,44(0,59//0,72{/0,80//0,86 (/0,93 1,00 1,05|/ 1,10 1,15][ 1,19/ 1,23|[ 1,27

* TabnMua cOOTBETCTBYET opwuruHany. - lMpumedyaHue wusrotoButens 6asbl

OaHHbIX.

Tabmvua b.6 - MNpepenbHasa pacTaxmMocTb 6eToHa




Ocapgka | Makcu- 5
koHyca || ManbHbt MpenernbHas pacTsikMocTe 6eToHa sy, 107 npu knacce 6eToHa No NPOYHOCTM
6eToHHoIf || pasmep || Ha Cxatve
cmecH, || KpynHoro
Cc™M 3anorn-
HUTEens,
MM
B5|B7,5||B10|B12,5| B15|B17,5| B20 || B22,5| B25|/B27,5| B30 | B35 | B40
Ho 4 40 3,5|(3,7 (/4,0 ||4,2 45 (/4,8 50 (53 55 (5,8 6,0 |[6,5 (7,0
80 30([32 |[35 (37 |[40 (|43 |45 |48 |50]53 [55]6,0 |65
120 2,713,0 (/3,2 ||13,5 3,7 (|40 42 |45 47 ||5,0 52 ||5,7 ||6,2
4-8 40 40| 4,2 |45 |47 5.0 ||5,3 55 (|58 6,0 ||6,3 65 ||7.0 | 7.5
80 3,5([3,7 |/4,0 ||4,2 45 (4,8 5,0 (|53 55 (|58 6,0 |65 |[7,0
120 3,213,5 [/3,7 ||4,0 4.2 14,5 4,7 1/5,0 52 (55 57 6,2 ||6,7
Csbiwe 8 [[40 6,0((6,2 ||6,4 ||6,5 6,7 ||6,9 7,0 (|72 74 (|76 7.7 |18,0 ||85
80 50|52 (/54 |56 58 (6,0 6,2 ||6,4 6,6 [6,8 70175 ||7,8
120 45|47 |[4,9 |51 5,3 ||5,6 5,8 (|6,0 6,2 16,5 67 |70 |75

Tabrmua B.7 - KoaddmumeHT @(z]




Bospact #(£) npu knacce GeToHa Mo NPOYHOCTM Ha cxaTue B BospacTe 180 cyT
6eToHa,
cyT

B5 |([B7,5|B10 ([B12,5(B15|B17,5|B20 || B22,5|B25 ||B27,5| B30 || B35 || B40
3 0,94((0,89 ||0,84|/ 0,80 |[0,76]/0,74 |{0,71]/ 0,69 0,66/ 0,64 |0,63|0,61] 0,60
7 0,95((0,90 ||0,86// 0,83 |[0,80//0,78 |{0,76|/0,74 |/0,73|/0,72 |{0,71|/0,70]/ 0,70
14 0,96(/0,92 ||0,89(/ 0,89 |[0,84] 0,82 |([0,81]0,80 [[0,79| 0,78 |[0,78|0,77] 0,77
28 0,97|/0,95||0,93|/0,91 |[0,90// 0,89 |[0,88| 0,87 |0,87| 0,86 |[0,86|0,86]| 0,86
45 0,98((0,97 ||0,95|/0,94 ({0,93]|/0,92 ([0,92|/0,92 [[0,92(/0,91 | 0,91(0,91] 0,91
90 0,99((0,99 ||0,98(/0,98 |[0,98]/0,98 |({0,98] 0,98 [[0,98] 0,98 |[[0,98] 0,98 0,98
180 wm|{1,00( 1,00 ([ 1,00//1,00 |/1,00//1,00 |[1,00{/1,00 {{1,00//1,00 {[1,00| 1,00} 1,00
6onee

Tabnmua b.8 - PacyeTHble 3Ha4YeHUS COBUMOBLIX XapakTEPUCTMK OETOHHONM Knadku
Mo CTPOUTESbHBIM LLBaM

XapakTepucTuk npuHsita pasHon 90%.

XapaktepucTtuka || CoopyxeHusi ¢ CEKLIMOHHOM pa3pe3kol || CoopyxeHust co
caBura Ha 6r1oKu cTonb4aron
pa3pe3kow Ha 61oKK

BubpvpoBaHHbIN YKaTaHHbIN BubpupoBaHHbIN
©eToH Knacca OeToH Knacca OeToH Knacca
B5+ B20+ B5+ B20+ ([B5+ B20+B40
B17,5 B40 B17,5 | B30 B17,5

KoaddwmmeHT 1,1 1,2 1,0 1.1 1,0 1,1

TpeHus-

3auenneHust tgg

CuenneHue ', 0,3 0,4 0,2 0,3 0,1 0,2

Mrla

MpumeyaHne -  OOecneyvyeHHOCTb  pacYeTHbIX  3HA4YeHWW  COBUIOBbLIX

NMpunoxeHue B (pekomeHayemoe). O6nactun




pauMoHanbLHOro NpuMeHeHusa nobaBok ansa
6eTOHOB rMAPOTEXHMUYECKMUX COOPYKEHUN

MpunoxeHve B
(pekomeHayemoe)

Tabrnmua B.1



Yactu
COOPYXeHWn
KOHCTPYKL WA

nnn

HanmeHoBaHve gobaBok

Mnactndm-
LMpYtOLLEro
aencTeus

BosgyxoBo-
BIiEKatoLLEero
nencTeng

MnactudmumpyoLLe

BO3yxOBOBIeKarLlero

nencTeus

3ameansoLLero
nencrteud

NnceT || c-3

nxg, choo,
CHB
(CB3K)

Nonx

cn

1 BeToH
»Xene3obeToH
MMAOPOTEXHNYECKMX
COOPYXEHUN -
yacTen,
pPacnosioeHHbIX B
30HE NepeMEeHHOro
ropM3oHTa BOAbI:

n

a) B ocobo
CYpPOBbIX
KnnmMaTn4ecKmnx

yCroBUSIX;

6) B cCypoBbIX
KnMMaTu4ecKmnx
YCMoBUSIX;

B) B YMEpPEHHbIX
KNMMaTUYeCcKnx
YCIOBUAX:

yacTen,
NOCTOSIHHO
HaxoOsLWMXca nofa
BOOOWN;

HagBOAHbIX
yacTen,
3NU30anYeckn
OMbIBaeMbIX
BOOOW;

yacTten
BHYTPEHHMX 30H

2
BOAOBOOOB
Apyrmx
KOHCTPYKLWIA,
UCMbITbIBAKOLLMX
pacTsarMeatope
HanpskeHus

BeTtoH
"

+

+

+

+




3 KasutaumoHHo- || +
CTOMKKNe 7]
NM3HOCOCTOMKNEe
OETOoHbI

+

OkoH4yaHue Tabnmubl B.1



YacTu HanmeHoBaHne no6aBok
COOPYXEHUA  UNn

KOHCTPYKL MR
KomnnekcHoro Yckopsowero || MukpoHanonHutens
aencTeus aencTeusd
JICT+XA || C- XK 3ona || MukpokpemHesem
unm 3+NXa yHOCa
JICT+COO || urm
unm C-
JICT+CHB || 3+C0O
(CB3K) nnm
C-
3+CHB
(CB3K)
C-
3+MBNX
1 betoH n
*ene3obeToH
rMOPOTEXHNYECKMX
COOPYXKEHUN -
yacTen,

pacnorioXeHHbIX B
30He NnepemMeHHOoro
rOpU3OHTa BOAbI:

a) B ocobo || +
CYpPOBbIX
KITMMaTU4eCKnx
YCIIOBUAX;

I+
—

+
~

6) B cypoBbIx| +
KnMMaTu4ecKux
YCMoBUSIX;

+
—~
+
~

B) B YMEPEHHbIX ||+
KIMMaTUYEeCKnX
YCMOBUSIX:

I+
—

+
~

yacTen, +
NOCTOSIHHO
HaxoOsaLWMXca nofa
BOOOWN;

+
—~
+
~

HaaBOAHbIX + + (+) +
yacTew,
3nM3oanYeckun
OMbIBaEMbIX
BOOW;

yacTeu + (+) +
BHYTPEHHMX 30H




+

2 BeToH || +
BOOOBOAOB "
apyrmx
KOHCTPYKLWIA,
MCMbITbIBAKOLLMX
pacTsrMearowme
HanpsikeHus

I+
+

3 KaBuTauWOHHO- || +
CTOVKNne 7
M3HOCOCTOWKNE
OETOoHbI

MpumeyaHme - 3Hak + 03Ha4aeT uenecoobpasHoCTb BBEAEHUSA A00aBKY;

+ - nobaBka MOXeT OblTb UCNOMb30BaHa TOMbKO nocrie COOTBETCTBYHLLEro TeXHUKO-
3KOHOMMYECKOro 060CHOBaHUS;

(+) - pobaBka MoxeT ObITb WCMOMb30OBaHa TOMbKO KakK Perynatop CpOKOB

CXBaTblBaHUs B CoOuYeTaHMM C papyro gobaskol, obecneuyvBarolleit KOMMIEKC
TpeboBaHuiA, NpeabsABSeMbIX K 6ETOHY B KaXKO10M KOHKPETHOM CIy4ae;

i - pobaBka ucnomnb3yercs nMMbo B 0ObIYHON, MO0 B NOBbLILLEHHOW JO31POBKE.

NMpunoxeHue I' (pekomeHayemoe).
Homorpamma ansa onpegeneHus
koadduumeHTa "k" ana pacyeta NPoOYHOCTHU
GEeTOHHbLIX 35IeMEeHTOB TaBPOBOrO,
ABYTaBpPOBOro U KOpobGyaToro ce4yeHum

MpunoxeHne I
(pekomeHayemoe)

Homorpamma Aana onpedeneHus koadxpuuumeHTa & Ans pacyeta MpoYHOCTU
BETOHHBIX 3NIEMEHTOB TaBPOBOTO, [BYTABPOBOMO 1 KOPOBYATOro CeYeHuit
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MpunoxeHue [1 (pekomeHayemoe).
Homorpamma ansa onpegeneHus
Ko3adpuLUmMeHTa XKeCTKOCTU HETPELLMHOCTONKNX
Y4acTKOB 3J/IeMEHTOB NMPSAMOYroJyibHOro
CeyeHwus, pacCcuYnTbiBaeMbIX MO PACKPbITUIO
TpewmH

Mpunoxenve [
(pekomeHayemoe)
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