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MpeancnoBue
CBeaeHunsa o cBoae npaBuin

1 UICMNOJTHUTESb - HUMXB nm.A.A.I'Bo3geBa - nHctutyt OAO "HNL "CTtpounTtenscteo”
2 BHECEH TexHuuyeckum komuTeToM no ctangaptusaumm TK 465 "Ctpoutensctao”

3 TMOAOroTOBJIEH « ytBepxageHuto [denapTaMeHTOM  apXUTEKTypbl, CTpoUTeNnbCTBa W
rpagoCTPOUTENBHON MOMUTUKM

4 YTBEPXOEH npukasom MwuHuctepctea CrpoutensctBa u XXKX Poccuiickon depepauun
(MuHcTtpon Poccnn) ot 17 anpensa 2017 r. N 713/np v BBeeH B fenctaue ¢ 18 oktsabpsa 2017 r.

5 SBAPEMMCTPUPOBAH ®efnepanbHbiM  areHTCTBOM MO TEXHUYECKOMY pPEerynmpoBaHuUiO U
meTponorun (PocctaHaapT)

6 BBEJJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Unu OMMeHbl Hacmosiwez20 ceoda fpaeusl coomeemcmeytowee
yesedomneHue bydem onybrukogaHo 8 ycmaHosrneHHoM ropsidke. Coomeemcmeyrowas UHgopmMayus,
ysedomrieHUe U meKcmbl pasMewaromess makxe 8 UHghopMayuoHHoOU cucmeme obuwe20 nonb308aHust - Ha
oguyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 6 cemu UHmepHem

BHECEHbI: NameHeHne N 1, yTBepxaeHHOe M BBeAEHHOe B AencTBMe npukasom MuHucTepcTBa
CTPOUTENBLCTBA M XUMULHO-KOMMYHarnbHOro xossncrea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 19
nekabps 2018 r. N 831/np c¢ 20.06.2019; MameHeHne N 2, yTBepXOEHHOE W BBEOEHHOE B [encTBue
npvkasoM MuHWCTEpPCTBa CTPOUTENLCTBA M XUIMLLHO-KOMMYHanbHOro xo3sancrea Poccuickon degepaumm
(MuHcTpon Poccun) ot 16 gekabps 2022 r. N 1071/np ¢ 17.01.2023

NameHeHus N 1, 2 BHeceHbl n3rotoBuTenem 6asbl AaHHbIX Mo TekcTy M.: CtaHgapTuHdopm, 2019; M.:
®BI'Y "PCT", 2023

BBeneHune
Hactosiwun cBog npaBun paspaboTaH C yy4yeToMm 00s3aTenbHbiX TPeOOBaHWA, YCTAaHOBIEHHbLIX B
depepanbHbix 3akoHax oT 27 gekabpsa 2002 r. N 184-®3 "O TexHudeckom perynvpoBanun”, ot 30 gekabps
2009 r. N 384-03 "TexHuuyeckui pernameHT O 6e30MacHOCTM 30aHUA W COOPYXEHUR" 1 COaepXuT
TpeboBaHMA K pacdeTy M MPOEKTMPOBaHWMIO GETOHHbIX U XKene3obeTOHHbIX KOHCTPYKUWUA, apMUPOBaHHbIX
NONMMEPHON KOMMO3NTHON hBPOoN.

Ceog npaBun paspabotaH aBTopckum konnektmusom HUWXKBE wm.A.A.lBosgeBa AO "HWU
"CtpoutenbctBo" (a-p TexH. Hayk T.A.Myxamedues (pykoBoauTenb paboThl), KaHAMAAT TEexXH. Hayk
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[.B.KyzesaHos; pO-p TexH. Hayk B.®.CmenaHosa, kaHO. TexH. Hayk A.B.ByykuH, KaHA. XWM. Hayk
B.P.®anukmaH) npu ydactum Ob6beanHeHus topuandecknx nuy "Coro3 npoussogutene KomnosmTtos"
(C.FO.BemoxuH).

MameHeHne N 1 k CIT 297.1325800.2017 paspabotaHo aBTOopckum komnnektmsom AO "HULL
"Ctpoutenbcteo" - HUMXKB nm.A.A.'Bo3aeBa (pykoBoaUTENb - O-p TEXH. Hayk A.H./[Jasudok; NCNONHUTENN -
O-p TexH. Hayk B.®.CmenaHosa, O-p TexH. Hayk T.A.Myxamedues.

MameHeHne N 2 Kk HacTosiwemy cBogy npaBwun paspaboTaHo aBTopckum konnektusom AO "HULL
"Ctpoutenscteo” - HUWMKB wum.A.A.lBo3peBa (A-p TexH. Hayk T.A.Myxamedues, A-p TexH. Hayk
B.®.CmenaHosa, kaHa. TexH. Hayk A.B.byukuH, C.A.3eHuH, K.J1.Kydskos, N.C.Ky3Helyosa).

(M3meHeHHas pegakuus, M3m. N 1, 2).

1 O6nacTb npumMeHeHus

1.1 Hactosawwmn ceBof npaBun ycTaHaeBnuBaeT TpeboBaHWS K MPOEKTMPOBaHMI0 (UOPOBETOHHBLIX
KOHCTPYKUMI C HeMeTannuyeckon pmbpon, N3roToBMSEMbIX M3 TSXKENOro U MerKo3epHUCTOro GEeTOHOB U1
3KCMNyaTUpyeMbIX B KTUMATUYECKMX YCroBMAxX Poccun (Mpu cuctemaTtuyeckom BO3AenNCTBUN TemnepaTyp He
Bbiwe nntoc 50°C n He HMxe MuHyc 70°C) npu cTaTM4ecKoM AeNCTBUM Harpysku M pacnpocTpaHseTcs Ha
NPOEKTMPOBaHNE OETOHHbIX U KEene30b6ETOHHbIX KOHCTPYKUWMA 30aHWMA U COOPYXKEHWWA PasfMyHOro
Ha3Ha4YyeHVs, apMMPOBAHHbIX HEMeTannmMyeckon pudpoin.

2 HopmaTuBHbIe CCbISIKU
B HacToswem ceoae npaBun NCNonNb3oBaHbl HOPMATUBHBIE CChINKU Ha CrieayoLlme JOKYMEHTbI:

FOCT 10180-2012 BeToHbl. MeToabl onpeaeneHns NpoYHOCTM MO KOHTPOSbHBIM 0bpasuam
FOCT 27751-2014 HageXXHOCTb CTPOUTENbHbLIX KOHCTPYKLUA 1 OCHOBaHUN. OCHOBHbIE NOJIOXEHUS

FOCT 28840-90 MawwvHbl ons UCNbITAaHUS MaTepuarioB Ha pacTsbkeHue, cxatue u uarnbd. Obwue
TexHu4yeckne TpebosaHums

FOCT 32794-2014 Komno3auTbl nonMMmepHble. TepMuHbl 1 onpegeneHns

FOCT P 59535-2021 BeTOHbl Tskenble U MENKo3epHUCTbIE, AUCMEePCHO-apMUPOBaHHbIE CTarbHOW
punbpon. TexHudeckne ycrnosus

CMN 63.13330.2018 "CHull 52-01-2003 BeTOHHble M Xene3obeTOHHble KOHCTPYKUMU. OCHOBHble
nonoxexus" (c nsmeHeHnamu N 1, N 2)

CIN 468.1325800.2019 BeTOHHblE © >kene3obeToHHble KOHCTpyKumu. [lpaBuna obecnevyeHus
OrHECTOMKOCTW N OTHECOXPAHHOCTM

MpumeyaHwue - MNMpu NoONb30BaHMM HacCTOSALWMM CBOAOM MpaBun Lenecoobpa3Ho NpoBepuTb OeNcTBue
CCbINTOYHbIX OOKYMEHTOB B MHMOPMAaLVOHHON cMCTeMe OOLero nonb3oBaHWs - Ha oduUManbHOM canTe
degepanbHOro opraHa WCMNONMHUTENbHOW BriacTu B cdepe cTaHgapTu3aumm B CeTU VIHTepHeT umm no
eXerogHomy WHGPOPMaUMOHHOMY YkasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIA onybnukoBaH no
COCTOSIHMIO Ha 1 sHBaps Tekywero roga, U Mo BbiMyckaM €XeMecA4YHOro WMHMOPMAaLUMOHHOro ykasaTterns
"HaunoHanbHble cTaHOapThl" 3a Tekywun rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIA AaHa
HeJaTUpoBaHHasA CCblfika, TO PEKOMEeHOyeTCsl UCMOoMb30BaTbh AENCTBYIOLLYIO BEPCUI0 3TOr0 OOKYMEHTa C
Yy4eTOM BCEX BHECEHHbIX B JAHHYIO BEPCUIO M3MEHEHUIN. ECrn 3aMeHeH CCbINOYHbLIN JOKYMEHT, Ha KOTOPbIN
AaHa JaTupoBaHHasa CCblfka, TO pekoMeHOyeTCs UCMNoMb3oBaTb BEpPCU0 3TOr0 AOKYMEHTa C YyKasaHHbIM
BbILLIE rOAO0M YTBEpXAeHus (NpuHATKS). Ecnn nocne yTBepXXAeHUS HACTOSALLEro cBoAa NpaBusl B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIN AaHa AaTUpOBaHHas CCbifika, BHECEHO U3MEHEeHWe, 3aTparvMBatollee nonoxeHne, Ha
KOTOpOE [aHa CCbIfika, TO 3TO NOMIOXKEHNE PEKOMEHAYETCS NPUMeEHATb 6e3 yyeTa gaHHOro nameHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMeHeH 0e3 3ameHbl, TO TMOfoXeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
peKkoMeHayeTCsi NPUMEHATb B YacTu, He 3aTparmBatoLlen aty ceoinky. CBegeHns 0 AeNCTBMM CBOAOB NpaBwuil
uenecoobpasHo nposepuTb B ®egepanbHomM MHGPOpMaUMOHHOM hoHAe CTaHO4apTOB.

(M3meHeHHas pegakuus, M3m. N 2).



3 TepmuHbI M onpepneneHus
B HacTosilwem cBofe npasun npumeHsoT TepMmuHbl no TOCT 32794, a Takke cnefyloline TePMUHBI C
COOTBETCTBYHOLNMW ONpeaeneHUsMu;

3.1 hnbpobeToH: BeToH, apMUPOBaHHbLI PAaBHOMEPHO pacnpedeneHHbIMM B ero oobeme pmnbpamu,
UMELUMK cuenreHne ¢ 6eTOHOM MO NX MOBEPXHOCTM.

3.2 onbpob6eTOHHbIe KOHCTPYKUMUN: KOHCTPYKUMK 13 nbpobeToHa 6e3 CcTepXHEBON apmaTypbl Unn
¢ pabouen (B TOM umcne npeaBapuTensHO HANPSHPKEHHON) U/MNU KOHCTPYKTUBHOWM CTEPXKHEBOW apMaTypoun.

3.3 koachdunumeHT hmbpoBoro apmmupoBaHusi no o6bLemMy: OTHOCUTENBHOE coaepxaHue obbema
unbp B eamHuLe obbema pubpobeToHa.

4 O6wme TpeboBaHUA
4.1 ®nbpoGEeToH pekoMeHOyeTCs MPUMEHATb AN U3TOTOBMEHMSI KOHCTPYKUMIA, B  KOTOPbIX
9pPeKTUBHO MOTYT ObITb MCNOMb30BaHbI CreYOLLNE Er0 XapaKTEPUCTUKN:

- MOBBbILLIEHHbIE TPELUMHOCTOMKOCTb, YAapHasi MPOYHOCTb, BA3KOCTb Pa3pyLUEHUsl, M3HOCOCTOMKOCTb,
MOPO30CTONKOCTb, CONPOTUBIIEHNE KaBUTaLWUW;

- NOHM)XEeHHbIe yCaaKa M Nnon3y4vyecTb.

4.2 ®nbpobeTOHHbIE KOHCTPYKUMM Be3 CTepKHeBOW apMaTypbl PEKOMEHOYeTCH NPUMEHATb B Cry4yae
NX NpeumyLLecTBeHHON paboTbl:

- Ha cxaTtune npun pacnonoxeHummn I'IpO,EI,OﬂbHOVI CXKXUMaloLLEN CUMbl B npepnenax nonepevyHoro ceyvyeHund
NeMeHTa;

- Ha cxaTue npu pacriofiokeHUM NPOAOSTbLHOM CXMMalLen cunbl 3a npegenamu nornepevyHoro
CeYeHUss aneMeHTa U Ha u3rmb - B cny4dasix, Koraa ux paspylleHue He npeacTaBnsieT HenocpeacTBEeHHOM
ONacHOCTM A1 KU3HU No4eln, UCNPaBHOCTM U COXPaHHOCTN 06opyaoBaHUS.

B ocTanbHbIX criydasx pekoMeHAyeTcs npuMeHsTb (UBpPOBGETOHHbIE KOHCTPYKUMM C paboden
CTEPXXHEBOW apMaTypomn.

4.3 CopepxaHne umbpbl B eguHuue obvema mnbpobeToHa crnegyeT HasHayaTb B COOTBETCTBUM C
TpeboBaHUAMN K €ero (U3MKO-MEXaHUYECKUM CBOWCTBaAM, Has3Ha4aeMbiM W3 YCHOBUA MPUMEHEHUST U
Tpe6GoBaHWIN HacTosILLEero CBoAa npasu.

4.4 B pabounx 4depTexax (puOPOOETOHHBIX KOHCTPYKUWMIA crnedyeT ykasbiBaTb BuA umbpbl n ee
TpebyeMoe coaepxanue (06bem hubpbl) B 1 M2 (pMBPoBETOHHON CMecH, Knacchl U Mapkn ubpobeToHa

(B TOM 4MCne 1 Krnacc No OCTaTOYHOM MPOYHOCTU Ha pacTskeHue), a B criyyae HeobXxoAMMOCTU - MPUBOAUTL
Tpe6OBaHI/IF| K TeXHONorm4eckum npuemam Uu3roToBrneHus, O6eCI'Ie‘-II/IBaIOLIJ,I/IM Tpe6ye|v|b|e CBOMCTBA
dpunbpobeToHa.

4.5 PacyeTbl oMOPOBETOHHBIX KOHCTPYKUUIA CriefyeT BbIMOMHATb C YYETOM OOLMX MOJIOXKEHUA ©
TpeboBaHuii, ykasaHHbix B Cl1 63.13330.2018 (pasgenbl 4 1 5) ansa pacyeToB KOHCTPYKUUN u3 6eTtoHa 6e3
copepxaHus pubpsl.

(M3meHeHHas pegakuus, M3m. N 2).

4.6 PacyeT pmbpobEeTOHHBLIX KOHCTPYKLMIA HA OTHECTOWKOCTL CMNEAYET BhINOMHATL C Y4ETOM YKa3aHWUi,
aHanoruyHbix npveedeHHbiM B CI1 468.1325800 ans koHCTpykumn m3 6eToHa 6e3 copepxaHus unbpbl, 1
6e3 yyeTa 0CTaTOuHbIX COMPOTUBIEHMI hnbpobeToHa oceBoMmy pacTskeHmo K b2 ¥ R bt3 -

(BBegeH gononHuteneHo, N3am. N 2).

5 MaTepunanbl



5.1 HopmaTuBHbIe M pacyeTHble XapaKTepUCTUKMU CTarbHOW apMaTyphbl

5.1.1 HopmaTuBHble M pacHeTHble 3HAYEHUSA XapakTepuUCTUK CTanbHOW apmaTtypbl, a Npu pacdeTte
KOHCTPYKUMA MO HenvHenHon nedopMauuoHHOW MoAenn - gmarpammbl ee gedopMupoBaHus, cnegyet
npuHumaTthb no CI163.13330.

5.2 HopmaTuBHbIe M pacyeTHble XxapakTepucTukm pmbpobeToHa

5.21 [Ona pubpobEeTOHHbIX KOHCTPYKUMIA, MNPOEKTMPYEMbIX B COOTBETCTBMM C TpeboBaHUAMU
HacTodllero cBoda npaBun, B kadecTBe OeToOHa-mMaTpuubl crnegyeT UCMNOMb30BaTb creayoline
KOHCTPYKLUMOHHbIE BETOHbI:

- TSDKEnbIN cpegHelt NnoTHOCTM oT 2200 Ao 2500 kr/m3 ;

- MenKo3epHUCTbIN cpeaHen nnotHocTy oT 1800 oo 2200 Kr/m>

5.2.2 OCHOBHbIMW HOPMUPYEMBIMW U KOHTPONMPYEMbIMM MOKasaTenamy kadectsa pubpobeToHa
ABMNSAOTCA:

- Knacc no npo4yHOCTN Ha CXaTue Bf )
- Knacc no npo4YHOCTN Ha 0ceBO€E pacTAaXeHune Bﬁ ;

- Knacc no octaTto4yHoun NPOYHOCTUN Ha pacTaAXeHune BﬁB )

- Mapka rno Mopo30CTOMKOCTU F;

- Mapka no BogoHenpoHuuaemoctn W.

5.2.3 Knacc ¢umbpobeTtoHa NO MPOYHOCTU Ha cCxaTue Bf COOTBETCTBYET 3Ha4YeHuto KybukoBowm
npoYHocTn hnbpobeToHa Ha cxaTue, Mla, ¢ obecnedeHHocTbO 0,95 (HOpMaTUBHasA KybukoBasi MPOYHOCTD).

Knacc oubpo6eToHa no NPOYHOCTM Ha OCEBOE pacTskeHne & '# COOTBETCTBYET 3HAYEHMIO MPOYHOCTM
punbpobeToHa Ha oceBoe pacTsxeHne, Mla, ¢ obecneyeHHocTbo 0,95 (HOpMmaTMBHAA NPOYHOCTbL GETOHA).

Knacc ¢pubpobetoHa MO OCTATOMHOM MPOYHOCTU Ha pacTshKeHue B 3 COOTBETCTBYET 3HAYEHWIO

OCTaTOYHOM MpOYHOCTU pubpobeToHa Ha pacTsxkeHune, Mla, ¢ obecnedeHHocTbio 0,95 (HopmaTmMBHasd
NPOYHOCTb 6eTOHA).

Mapka c¢unbpobetoHa MO MOPO3OCTOMKOCTM F COOTBETCTBYET MMWHMMANbHOMY YWCAY LMKMIOB
NepemMeHHOro 3aMopax1BaHUsi U OTTaUBaHWs, BbiAepXXMBaeMblx 06pasLoM nNpu cTaH4apTHOM UCTbITAHUN.

Mapka ¢unbpobeToHa no BopoHenpoHuuaemocTn W cooTBETCTBYET MaKCUManbHOMY 3Ha4YeHuto
nasnexust soasl, MMa-10-1, BblaepxMBaeMomMy ombpoOeTOHHLIM 06pa3LoM Npu UCTbITaHWK.

Knaccel hnbpobeToHa Nno NPOYHOCTM Ha CxKaTue M MO MPOYHOCTU Ha OCEBOE pacTsXKeHMe HasHavalT
no pesynbTaTam UCMbITaHWA KOHTPOINbHbIX 06pa3uoB B cootBeTcTBMM ¢ FTOCT 10180. JonyckaeTtcsa knacc
hnbpobeToHa NO NPOYHOCTU Ha OCEBOE paCTHXKEHUE Ha3Ha4aTb MO pesyrbTataM UCMbITAHWUI KOHTPOSbHbIX
00pa3suoB-6anok Ha n3rnd B COOTBETCTBMM C NpUIioxxeHnem b.

Knacc dwmbpobeToHa NO OCTAaTOYHOM MNPOYHOCTM HA OCEBOE pacTsKeHue Bﬁg HasHa4valT C

yka3aHmem wuHAekca nogknacca "a", "b", "c¢", "d" wnmu "e" (tabnuvua 1) no pesynbratam MCNbITaHWUA
KOHTPOMNbHbIX 06pa3LoB-6anok Ha n3rnb B COOTBETCTBUM C NpunoxeHnem b n Tabnuuen 2. MNMpu HazHavyeHun

knacca (uBpoGeToHa MO OCTaTOYHOW MPOYHOCTM Ha pacTsKeHue 5}5;3 HOPMaTMBHblE 3HAYeHus

OCTaTOYHOrO COMPOTMBIIEHNS PACTSXKEHUIO Rjgfg,n NMPVHUMAT pPaBHbIMU YUCIIOBOW XapaKTepucTmke
knacca ¢ubpobeToHa NO OCTATOYHOM MPOYHOCTM Ha pacTskeHue. YucroBoe 3Ha4yeHMe Knacca
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nbpobeToHa MO OCTATOYHOW MPOYHOCTU HA PaCTSXKEHME XapakTepu3yeT rapaHTUPOBAHHYK MPOYHOCTb
¢dubpobeToHa Ha pacTsKeHue Rﬁfj,n , C obecneyeHHocTblo 0,95, COOTBETCTBYIOLLYIO 3HAYEHUIO

nepeMeLLeHnn BHELLIHUX rpaHen Hagpes3a KOHTPOSibHbIX 06pasuoB, paBHOMY 2,5 MM, NpU UCMbITAHUAX Ha
n3rmb (npunoxeHue b).

Knaccbel pubpobeToHa no NPOYHOCTM Ha CxaTue Ef , MO NPOYHOCTM Ha OCEBOE pacTsKeHue Bﬁ n no

OCTATOYHOI MPOYHOCTU Ha pacTsikeHue & #3 (C ykasaHneM uHAeKkca MoAkrnacca) HasHavalT Ans
hnbpobETOHOB U KOHCTPYKLIMIA BCEX BUOOB.

Mapky ¢ubpobeToHa NO MOPO3OCTOMKOCTM F HasHayalT AONA KOHCTPYKUMK, MNOABEpPraroLLmxcs
BO3JENCTBMIO NEPEMEHHOIO 3aMOpa)KMBaHNsi 1 OTTanBaHUS.

Mapky cubpobetoHa no BogoHenpoHuuaemoctn W HasHavaloT Ofs KOHCTPYKUWUA, K KOTOPbIM
npeabaABnsAoT TpeboBaHMs NO OrpaHNYEHNIO BOAONPOHULIAEMOCTMU.

Tabnuua 1 - Knaccbl pnbpobeToHa no octaTtoMHOM NPOYHOCTU Ha pacTshKeHne

Bug 6eTtoHa Knaccbl pnbpobeToHa No 0CTaToOYHOM NPOYHOCTU Ha pacTsiKeHne

THKensiii 1 MenkosepHHCTbii Bpsli; Bysl5i; Bps2i: Bys25i; Bpsdi; Bpa3,Si; Bpsdi,
Bffj 4.,5.!;, Bﬁ:‘ Sf, Bff.; S,SI ; Bﬁ:i 6i ( i ="g", "b", "c", "d" unn'"e" -

MHAEKC nogknacca)

(N3meHeHHas pegakums, Mam. N 1).

5.2.4 [Ona ¢ubpobeToHHbIX KOHCTPYKUWMW cnedyeT npegycmatpuBaTb kraccbl ¢mbpobetoHa no
MPOYHOCTU Ha CXaTue, OCEBOE pacTshkeHMe n Mapku dubpobetoHa, npuHsTble B CIT 63.13330 ans
OObIYHOrO TSDKENOro M MEenKo3epHUCTOro GEeTOHOB, M KMnacchl MO OCTATOMHOM MPOYHOCTM Ha pacTSXeHue,
npvBeAeHHble B Tabnuue 1.

5.2.5 OCHOBHBbIMW MPOYHOCTHBIMU XapaKTepucTukamn uopobeToHa ABMATCA HOPMaTUBHbIE
3HaYeHus:

- conpoTUBNeHus PprnbpoBeToHa OCEBOMY cxaTuio & thom s
- conpoTuBreHusa pmbpobeToHa 0CEBOMY pPaCTSXKEHUIO Rﬂ;f, n,
- OCTaTO4YHOro conpoTuBneHus pubpobeToHa 0CEBOMY PaCTAXKEHUNIO R_Jfbfln ;

- OCTaTO4HOro conpoTmnBneHNA cbw6po6eTOHa 0CEeBOMY pacCTAXeHUo Rﬂ;fin .

5.2.6 HopmaTuBHble W pacyeTHble 3Ha4YeHus1 COoMpoTMBIEHUS ¢MOpobeToHa OCceBOMYy CXaTuio
(Nnpn3MeHHasi MPOYHOCTb) MPUHMMAlOT PaBHbIMU WX 3HayYeHusaAM, yctaHoBneHHbiM B CI1 63.13330 ans
aHanorm4yHoro knacca obbl4Horo 6eToHa.

HopmaTtuvBHbIe 3HauYeHus conpoTuBeHNss PnbpobeToHa OCEBOMY PaCTSKEHUIO Rﬂ;f, n W ocTaTovHOro
conpoTtueneHus gunbpobeToHa OCEBOMY paCTHAXKEHUIO Rﬂ;fj’n " Rﬂ;fln onpegensalT no pesynstatam
NCTIbITAHWIA KOHTPOMbHBIX 06Pa3LOB Ha OceBoe pacTshkeHue. [lonyckaeTcs onpeaensTh £ fhin Rﬂ;fl ni

Rﬁfg,n no pesynbTaTam WCMbITAHUA KOHTPOSbHLIX OOpasuoB-6anok Ha wu3rM6 B COOTBETCTBUN C
npunoxexHnem b.

PacyeTHble 3HayeHus COnpoTMUBIIEHNA OCEBOMY pPaCTAXEHUI Rﬁf , OCTAaTO4YHOro conpoTuBEeHUA

0CEBOMY PaCTSKEHUIO Rﬁ,;g " Rﬁ,;g onpeaensloT Mo goopmynam:
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Npu 9TOM MpW pacyeTe MO MPOYHOCTV HOPMAsibHbIX CEYEHWUI SNEMEHTOB MO npeaenbHbIM  YCUIUaM
NPUHUMAOT Rﬁfgiﬂﬁfg.

3HaveHne koadhuumMeHTa HaaeXHOCTU No hUBPOBETOHY NpK PacTsKEHUN ¥ # NPUHUMAIOT pPaBHbLIM
1.3.

PacyeTHble 3HauyeHusa conpoTuerieHus GubpobeToHa Rﬂ, [ Rﬂ,, sgr B 3@BUCUMMOCTM OT Krnacca
pnbpobeToHa NO NPOYHOCTU Ha CxaTue Ans NpeaesibHbIX COCTOSAHWIA NEPBON M BTOPOW rpynnbl NPUHMMAOT

no ClM 63.13330 kak anst 06bl4HOro 6GeToHa.
Pac4yeTHble 3HaYeHUA OCTATOYHOrO COMpPOTMBIIEHUA (PMBpOBGEeTOHa pacTAKEHUIO Rﬂ,fg " Rﬁ,;g, sar VI

OCTaTOYHOro COMPOTMBIIEHUA PACTAKEHUIO Rﬁfjl/l Rﬂ,g, sar B 3aBMCMMOCTM OT MHAEKca nogknacca "a",
"b", "c", "d" n"e" gna npegenbHbIX COCTOSIHWIA NEPBOM M BTOPOM rpynn npMBeAeHsbl B Tabnvue 2.

Tabnwuua 2
XapakTtepuctuka Hopmatuehbie R, ,U Ry,s ,, PACHeTHbIE ANs NPeAenbHbIX COCTOSIHUIA BTOPOI rpyniibl
R b2, ser M R i3, eVl PACHETHBIE ANSi NPEAEIIbHBIX COCTOSIHWI NEPBOW rPYMMbl R ;51
R ;3,3 3HA4EHUS CONPOTUBIEHNS (PUBPOGETOHA PaCTsKEHMIO Npu Kknacce pubpoGeToHa Mo
OCTaTOYHOM NPOYHOCTM Ha pacTskeHue, MlMa

Bpsli | Byal3i | Bpa2i | Bya25i | Bps3i | BpadSi | Byadi | BysdSi | BysSi | Bys5.5i | Bys6i
Rpz.a" R, ser 1,00 1,50 2,00 2,50 3,00 3,50 4,00 4,50 5,00 5,50 6,00
Rppa¥ |i=a 2,00 3,00 4,00 5,00 6,00 7,00 8,00 9,00 [ 10,00 | 11,00 | 12,00
Ripa or |1=D 1,43 2,14 2,86 3,57 4,29 5,00 5,71 6,43 7,14 7,86 8,57
i=c¢ 1,11 1,67 2,22 2,78 3,33 3,89 4,44 5,00 5,56 6,11 6,67
i=d 0,91 1,36 1,82 2,27 2,73 3,18 3,64 4,09 4,55 5,00 5,45
ize 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62
Ry 0,77 1,15 1,54 1,92 2,31 2,69 3,08 3,46 3,85 4,23 4,62
Ry i=a 1,54 2,30 3,08 3,84 4,62 5,38 6,16 6,92 7,70 8,46 9,24
i=b 1,10 1,64 2,20 2,74 3,30 3,84 4,40 4,94 5,50 6,04 6,60
i=¢ 0,86 1,28 1,71 2,13 2,57 2,99 3,42 3,84 4,28 4,70 5,13
i=d 0,70 1,05 1,40 1,75 2,10 2,45 2,80 3,15 3,50 3,85 4,20
i=e 0,59 0,88 1,18 1,48 1,78 2,07 2,37 2,66 2,96 3,25 3,55




(M3meHeHHas pegakuus, M3m. N 1).

5.2.7 B HeobxooMMbIX Cryvyasix pacHeTHble 3HaYeHUs NPOYHOCTHLIX XapakTepuctuk ubpobetoHa
YMHOXaloT Ha cnepytolime KoadMULMEHTbI YyCroBuin paboTtbl ¥g; , yuuTbiBaoWwmne ocobeHHoCTU paboThbl
pnbpobeToHa B KOHCTPYKLMM (XapaKTep Harpy3ku, yCIioBUsl OKpY>KatoLLen cpeapl U T.4.):

¥p1 - KOSDPUUMEHT, BBOAMMbBIA K pacyeTHbIM 3Ha4YeHMSM COMPOTUBMEHUN Rﬂ, , Rﬁ,; , Rﬁ,fg 7]

Rﬁ,gg, W YYUTbIBAKOLLMIA BIIMSIHWE ONUTENBHOCTM AEUCTBUS CTAaTUYECKON Harpy3Kku:
- ¥u1= 1,0 Npy HeENpoOOMKNTENLHOM (KPaTKOBPEMEHHOM) AENCTBUM Harpy3sKu;
- ¥u1= 0,9 npyn npoaoKMUTENBHOM (ANMTENBEHOM) AENCTBUN HArpysKu;

Yoz - KOadMuUMeHT, BBOAMMBIN ANS (PUOPOBETOHHBLIX KOHCTPYKUMn 6e3 cTepxHeBon pabouen
apmaTtypbl K pacHeTHbIM 3HAa4YeHWsIM COMpPOTMBIIEHMS Rﬂ, M YYUTbIBAKOLWIMIA XapaKTep paspyLleHust Takux

KOHCTpyKumn: g2 =0,9;

¥u3 - KO3 DMLMEHT, BBOAUMBIN ANs PUOPOOETOHHBIX KOHCTPYKLMIA, GETOHMPYEMbIX B BEPTUKANBHOM
MOMOXeHUN Npu BbicoTe cnosi 6eToHVMpoBaHua cebilwe 1,5 M, K pacyeTHOMY 3HaYeHWI0 COMPOTUBMEHUS
dmbpobeToHa Rﬁ,: "3 =0,85;

Va5 - koapdmumeHT ycnosun paboTbl PUOPOBETOHHBLIX KOHCTPYKLMIA, YYUTbIBAIOWMIA BAWSHME
MONEPEMEHHOr0 3aMOpPaXMBaHWUA U OTTamMBaHUA, a TakKe OTpuuaTernbHbIX TEMNepatyp M BBOAMMBIA K
pacyeTHbIM 3Ha4YeHMSAIM COMpPOTUBIEHNI Rﬁ,, Rﬂ,f, Rﬁ,fgm Rﬂ,fg:

- "5 =1,0 ANA Haa3eMHbIX KOHCTPYKLMIA, NoABepraemblX aTMOCEPHBLIM BO3AENCTBUSAM OKpyXatoLewn
cpedbl NpyY pacyeTHOW TeMnepaType HapyXHOro Bo3ayxa B XoroAHbln nepuod MuHyc 40°C v BbliLLe;

- B Apymx cnyyasx Yp5=10 n ero 3sHaueHve npuHMMalOT B 3aBUCMMOCTM OT HasHauYeHUs
KOHCTPYKLIMM U YCIOBWIA OKpYXXatoLLel cpefbl Mo crneunanbHbIM yKasaHUsIM.

5.2.8 OcHOBHbIMU AeOopMaLMOHHBIMU XapakTepucTukamm punbpobeToHa ABMSIOTCA 3HAYEHUS:

- NpedenbHbIX OTHOCUTENbHBIX Aedhopmaumnii hubpobeToHa Npu OCEBOM CXaTum U pacTskeHun (Npu
OAHOPOLHOM HaNPSXXEHHOM COCTOAHMM BEeTOoHa) Eﬂ:[l [ Eﬂ,fn ;

HavanbHOro Moayns ynpyroctu Eﬁ, ,

mopynsa casura G;

koadhcpuumeHTa (XxapakTepucTuku) nondydect Fiy o ;

koadhcpuumeHTa nonepeyHon Aedopmaumu pubpobeTtoHa (koadpduurenTa MyaccoHa) ¥ P

koadpduumeHTa nuHerHon TemnepaTypHon gedopmauun omnbpobeToHa Ty .

3HayeHnss OCHOBHbLIX OeOpMaUMOHHbIX XapakTepucTuk ¢nbpobeToHa npu OCEBOM  CXaTuu
npuHmumatoT no CI 63.13330 kak ans obbl4HOro 6eToHa.

5.29 B kauyectBe pabounx aguarpamm pedopmupoBaHus ubpobeToHa npu OCEBOM CXaTuu,
onpefensloWmnx CBA3b MeXAy HanpskeHUsMM U OTHOCUTENbHbIMKM  AedopMauusamu, NPUHUMaOT
KPVMBOSMHENHYIO, B TOM 4UCMe C HuUCNajaloLlen BETBbIO, UNU YNPOLLEHHYIO TPEeXNUHENHY AuarpamMmmb.
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MapameTpuyeckme ToUkn pabounx guarpamm cxaTtoro pubpodbetoHa npmHmmaroT no Cl1 63.13330 kak ans
obblyHOro 6eToHa, a Cxumarlwme HanpskeHuss pubpobeToHa Gﬁ, B 3aBMCMMOCTU OT OTHOCUTEIbHbIX

Aecdopmauuii ykopoueHus dprbpobeToHa £ onpeaensioT no copmynam, ykasaHHeiv B CI1 63.13330 Ans

00Obl4yHOro 6eToHa.

B kauectBe pabouux puarpamm gedopmmpoBaHua unbpobeToHa Npu OCEBOM  PaCTsHKEHUU
NPUHUMAIOT  YNPOLUEHHYK TpexnuHenHy auarpammy (pucyHok 1). PacTtarvsalowme HanpsKeHus

nbpobeToHa © gy B 3aBUCUMOCTU OT OTHOCUTENbHBIX AedpopmaLmnit £ i ONpeaensioT no opmynam:

npu GEEﬂ,f EEﬂJfD

Gﬁf:Eﬁ'Eﬁf; (5.3)
npu € e = o SE g
Gt =Rt (5.4)
npu € el = o SE g2
A Egs—E
S Ol jE:IfZJ_ ot _,fEJfl:|.
& ﬁ’f[ [ Rpe ) Epa=Epnt | 59
npn £ msa S8 g SE gy
" 2{1_{1_3,15:3} E_}‘IJE_E_}‘E:EE:|
F fa '
= Rmia ) Ema—Emea | (5.6)

roe Eﬂ,fn , Eﬂ,fg 7 Eﬂ,fg - OTHOCUTENbHbIE Aedopmaumn, MPUHUMaEMbIe PaBHbLIMU:
2 ——Rﬁf
hil Eﬂ, : (5.7)
Eﬂ:lfl =Eﬁ:lf|:| +D,|:|D|:|1 ; Eﬁlfﬂ =|:|,[:|[:|4 ;

R
aﬁH:m,oz—o,mzﬁ{ﬂ—o,ﬂJ

Emia ’
npu 3TOM NPUHUMAIOT

U,Gliﬁﬁfgiﬂ,mz;

Rﬂ,fg 7 Rj;g,fg- XapaKTEPUCTUKM OCTATOYHOIO CONpoTUBREHUs MOpobeTOHa OCEBOMY PaCTSHKEHMIO,
npuHMMaemsble no Tabnuue 2.



i
R
0,6Rm
En Emwrz Eme
Emr1 ’ Em1 Emo Emo En
———— T R
Rtz
Rt
6 o2
R}
0,6Rn
Eme3 Em2  Emel !

St | Em Emo Ema €

G
R

HiaH

a) fewes! Kppen <1;6) Rppen/ Kppen > 1

PucyHok 1 - Quarpammbl gecpopmupoBaHna pmbpobeToHa npu cxaTum u pacTsXKeHUm
6 ®nM6pobeTOHHbIE KOHCTPYKUUM 6e3 NpeaBapUTENbHOroO HanNpPsXKeHUs1 apmaTtypbl

6.1 PacyeT KOHCTPYKUUA NO NnpeAenbHbLIM COCTOSAHUAIM NepBOM Fpynnbl
PacyeT no MPOYHOCTM 3NIeMEHTOB KOHCTPYKUMW Ha AencTBue u3rubarowmx MOMEHTOB M
NpoAonbHbIX CUN

Obuwue nonoxeHus
6.1.1 Pac4eT no NpOYHOCTM 3remMeHTOB (PUBPOBETOHHBLIX KOHCTPYKUMI MpU OEACTBUM M3rnbatoLmx

MOMEHTOB W MPOAOMbHbIX CUN (BHELEHTPEHHOE CXaTue WNW pacTsbkeHwe) crnegyeT Mpou3BoAWUTb ANis
CeyeHui, HopMarbHbIX K UX MPOOOSTIbHOW OCW.



PacyeT no npoyYyHOCTM HOpMarbHbIX CEYEeHUN 3JNEMEHTOB cnefyeT MNpouM3BOAMTb Ha OCHOBE
HenuHerHon aedopmMaLMoOHHON Mogenu cornacHo 6.1.13.

PacueT nNo MpPOYHOCTM HOPMarbHbIX CEYEHWA IJNEMEHTOB MPSMOYrOflbHOro, TaBPOBOMO MU
OBYTaBpPOBOro ceveHun 6e3 apmaTypbl UMK C apMaTypoOW, PacrofIOXKEHHON Y BEPXHEN U HWXKHEWN rpaHen
cevyeHus, gonyckaeTcs Npou3BoaUTb NO NpeaenbHbIM YCUMUSM.

6.1.2 ﬂpw pac4yeTe no Npo4HOCTU HOPMalibHbIX ceyvyeHumn BHELUEHTPEHHO CXaTbIX 3JIEMEHTOB criegyeTt
Yy4ynTbiBaTb CJ'Iy‘-Ial7IHbIl7I QKCLUEHTPUCUTET NMPUINoxXeHnA I'IpOﬂ,OﬂbHOVI Cunbl N BIMAHME NpoaoJibHOro n3rnba no
CIn 63.13330.

6.1.3 [Ina pnbpobeTOHHbIX 3NEMEHTOB, Y KOTOPLIX NpeAensHoe yCcunme rno npoYHOCTU OKa3bliBaeTCs
MeHbLUEe MpefenbHOro ycunua no obpas3oBaHMIO TpeLMH, Nnowafb CeYeHWsd NpoAOoNbHOM pPacTAHYTOM
apmaTypbl JOfKHA ObITb YBEnMYeHa No cpaBHEHUIO ¢ Tpebyemon M3 pacyeTa No NPOYHOCTU HE MeHee YeM
Ha 15% wnun onpepeneHa u3 pacdeta MO NPOYHOCTU Ha AEWCTBUE NpeneribHoro ycmunusa no obpasoBaHuio
TPELLMH.

Pacuyem no rpoYHOCMuU HopMaJllibHbIX ce4yeHud o npedeanb/M yecunusam

6.1.4 PacyeT no NpoYHOCTM HOpPMarbHbIX CEYEHMWI SNIEMEHTOB C paboyen apmaTypon No npeaerbHbIM
ycunuam cnegyeT npov3BOaMTb, Onpefensas npeaernbHble YCUnus, KOTopble MOryT ObiTb BOCMPUHSITHI
hunbpobeToOHOM N apMaTypor B HOpManbHOM CEYEHMMU, UCXOOSA U3 CNEAYHOLLNX NMOSNOXKEHWUIA:

- conpotmBneHme ¢uUbpoGeToHa pacTHKEHUIO MPEeACTaBnseTcs OCTATOYHbIMU  HaMNPSHKEHUSMMU,
paBHbIMM ijfj unm Rﬂ,fg 1 paBHOMEPHO pacnpeaerneHHbIMM Mo pacTAHYTON 30He hnbpobeToHa;

- conpotuBneHne dubpobeToHa cCxaTu MNPEACTaBNsAeTCA HanpsXKeHUAMWU, pPaBHbIMU Rﬁ, "
paBHOMEpPHO pacnpefeneHHbIMY No CxXaTon 3oHe pmbpobeToHa;

- gedopmaummn (HanpsbkeHus) B apmaTtype onpenensioT B 3aBMCMMOCTU OT BbICOTbI CXATOW 30HbI
dhunbpobeToHa;

- pacTtdarmBawwine Hanps>XxeHna B CTep)i(HeBOVI apmMmartype TnpuHMMarT He bonee pac4yeTHOoro
conpoTuBeHNA paCTAXeHUo Fis )

- CKMMaloLWMe HanpsbkeHUss B CTEPXHEBOW apmaType npuHMMaloT He 6Gonee pacyeTHOro
COMPOTUBIIEHUS CXAaTUIO Fs, .

6.1.5 PacyeT no nNpOYHOCTM HOPMAarbHbIX CEYEeHMN 3nemeHToB 6e3 paboden apmatypbl Mo
npeaenbHbIM YCUNUaM crieayeTt NPou3BOANTbE UCXOAS U3 CEAYHOLLNX NMOMOXEHUN:

- MNPy HanpskeHun B cxaton 3oHe dmnbpobeToHa NpuMHUMAOT TPeyronbHOW (POpMbl, Kak Ans
ynpyroro Tena;

- OMopy HanpsikeHWn B pacTsAHyToi 30He KnbpoGeToHa NPUHMMAOT TpaneuveBuaHOW (POpMbl C
HanpsHXKEHUSIMU B PacTAHYTOMN rpaHn ceveHusi, paBHbIMI Rﬁf )

6.1.6 PacyeT no NPOYHOCTU HOPMAambHbIX cedyeHun UOPOBETOHHBLIX 3MNEMEHTOB C pabouel
apmaTtypoin crnegyeT Npou3BOAWTb B 3aBUCUMOCTM OT COOTHOLUEHMSI MeXZy 3Ha4YeHMEM OTHOCUTENbHON

X

é:_

BbICOTbI CXXaTOW 30HbI d)M6p06eTOHa ';EI:I , onpenendemMbiM U3 COOTBETCTBYHOLLMNX yCﬂOBMVI paBHOBECUA,

W 3HaYeHMeM rpaHNYHOWM OTHOCUTENBbHOW BbICOTbI CXATOW 30HblI £p, NPY KOTOPOM MpeferibHoe COCTOsiHMe
anemMeHTa HacTynaeT OAHOBPEMEHHO C AOCTUXEHUEM B pacTAHYTOW apMaType HanpsikeHusi, paBHOro
pacyeTHOMY ConpoTUBIeHnio £ .

3HayeHue & pcnenyet onpeaensts no dopmyre
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— (6.1)

roe e - XapakTepucTuka cxaTon 30Hbl (hmMbpobeToHa, nNpvHMMaemas Ans ubpobeToHa M3 TsHKenoro
6eToHa knaccoB go B60 BkntountenbHo pasHon 0,8, a ans cdmbpobeToHa u3 Tskenoro 6eToHa Knaccos
B70-B100 1 n3 menkodepHuctoro 6etoHa - pasHomn 0,7;

2, - pacyeTHOe 3HayeHue npeferbHbIX OTHOCUTENbHLIX AedopMauuin apmaTtypbl, NPUHUMaeMoe Mo
CM 63.13330;

€42 - OTHOCUTENbHbIE AedopMaLmmn cxaTtoro pubpobeToHa Npu HanpPsHKEHUsAX Rﬂ, , ponyckaeTcsi

NPUHMMATb UX 3HAYEHUS paBHbIMU 3Ha4YeHnaAM =x3 no CI 63.13330 kak gns ob6blYHOro 6eToHa.

(N3meHeHHas pegakuusa, Mam. N 1).
Pacyem u3aubaemMbix 351eMeHmos

6.1.7 PacyeT no npoYyHOCTM CeYveHun nrnbaembix aNemMeHToB cneagyeT Npon3BoanTb U3 yCnoBus

M =M, (6.2)

roe M - narmbatoLmii MOMEHT OT BHELLHEWN Harpysku:
Mu;f - NpeaenbHbIA N3rnbéatoLLNn MOMEHT, KOTOPbIA MOXET ObITb BOCMPUHAT CEYEHMEM NIEMEHTA.

6.1.8 3Hauenne M,y ana msrnbaembix HUBPOBETOHHBLIX SMEMEHTOB MPSAMOYTONbHOMO CeYeHUs
onpeaensoT no dpopmynam:

- anst pubpobeToHHbIX 3anemeHToB 6e3 paboyeli apmaTypbl (PUCYHOK 2)

My = Ry - Wiy, (6.3)

roe ng - YNPYronnacTuyecknin MOMEHT COMPOTMBIIEHUSA CEYEHUsI SreMeHTa AN KpamHero pacTsiHyToro
BOIOKHa, onpeaensemMblii C y4eTOM NonoXeHun 6.1.5 n ang aneMeHToB NPSIMOYrofbHbIX CeYEHUI PaBHbIN
7
W bl
Pl = f b (6.4)

rae Y - KoapdUUMEHT, yYMTbIBAIOLWMIA Heynpyrme cBoOWcTBa (PMOPOOETOHa pacTAHYTOM 30HbI CeYeHus,
onpefensembln no dopmyne
v=173-0,005(B—-15), (6.4a)
rae B - yucnoBas xapaktepucTuka knacca pmbpobeToHa no NpoYHOCTU Ha OCEBOE CxXaTue;
x

- ons pnbpoOeTOHHbBIX 31EMEHTOB C pabo4er apmaTtypon (pUcyHok 3) npu E":%Ea‘ﬁ
.*EE—.'-'.’ r
Muif =Rﬁ, beox ("%D —U,ﬂx}l—RﬁJﬂ 2 ':-’Eg_x:"(T—E]+RSC -ﬂs (.SED—E'T,I , (6.5)

npun 3TOM BbICOTY CXXaTOWN 30HbI X onpegenarT no d)opmyne

y= R.s "’ﬂs_R.sc A:: +ijf3'b"’zg
(Rbf +Rﬁf3j b : (6.6)

(N3meHeHHas pegakuus, M3m. N 1, 2).
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7

7

h

R o

PucyHok 2 - CxeMa ycunuid 1 antopa HanpsikeHuin B ce4eHn, HopMarnbHOM K MPOoAdoSIbHON OcU M3rmbaemoro
p1OpOoBETOHHOTO 3NEMeHTa NPSIMOYTONbHOIO ceveHust 6e3 apmaTypbl NPy ero pacyeTe Mo NPOYHOCTH

As'
A Re RscAs' . :‘-; !“ / ‘n\\\
> e ——— i /
Rebx /_,
= SO
M - = ;I Rasb (h-x) < |
| e —.
1 AsAs
Y = — o
R

PucyHok 3 - Cxema ycunuii 1 antopa HanpsKeHUn B CE4EHUKN, HOPMasibHOM K NPOAOSbHOM OCK U3rnbaemoro
hrnOpoBETOHHOrO aNeMeHTa NPSMOYrONbHOIO CEYEHNsI C apMaTypOK, MPU ero pacyeTe Mo NPOYHOCTU

6.1.9 3nauenne M,; ana msrMbaembix PUEPOBETOHHLIX BNEMEHTOB TaBPOBOMO W ABYTABPOBOMO
CeyYeHusi, C NOJIKOM B CXKAToN 30He, ONpeaensaioT no opmynam:

- ona pmnbpobeToHHbIX anemeHTOB 6e3 pabouen apmaTypbl (pucyHok 4) - no dopmyne (6.3), B
KoTopoW ng onpeaenstoT CorfacHo NosIoXeHnn 6.1.5 n ¢ y4eToM reomeTpruyeckmux pasmepoB NonepeyvyHoro
cevyeHus anemeHTa.

JonyckaeTtcs 3HadveHve M. onpepensTb
ulf

a) ecrnu rpaHuLa NpoxXoauT B Noske (pUcyHok 4), T.e. cobnogaeTcs yCroBue:
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Rﬁﬂ(bfhf +bwkw)iﬂﬁb}k}", (6.7)
TO no hopmyrne
My =05 Ry [8r (Mo —x) - (Bp + 20 +bp - (e —x+2 Oy 50+
+E}w-k1,u-(h1,u—x+2-fz:f]], (6.8)
NPV 9TOM BbICOTY CXAaTO 30HbI ONpeaensioT no opmyne
e ijﬂ : (E:'} : ﬁz_;c- +h, A, +E:'j- : kf}
o ; 6.9)
"‘E}f (Rﬂlﬂ + Rﬁ,j (

0) ecnu rpaHvua npoxoaut B pebpe (pucyHok 4), T.e. ycrioBue (6.7) He cobnwogaeTtcsa, - TO Mo
dopmyne

My = Ry by (x=05)- (k=05 M)+ Rayga [by, - Uy, +hf — 2+,
+hp - (h= 050k +h,))) (6.10)

npv 3TOM BbICOTY CXaToW 30HbI ONpeaensoT no opmyne

_ Run by W4y by B+ Ry By (B =B,)
Eﬁw-(Rﬁﬁ +Rﬁ:l ; (6.11)
i:

X

—
- ons prnbpoOEeTOHHbIX 311IEMEHTOB C paboyert apMmaTypo npu M =GR (pucyHok 5):

a) ecnu rpaHuLa NpoxoauT B Noske (PUCYHOK 5), T.e. cobnogaeTcs yernosue:

Ry A +Rpe (b hpthy b SR, A +Rg b b (6.12)

sHavenne M, onpepensioT no hopmyne

My =R by x U =057 R gz [Bp-Bp - (0507 —@)+byy - By - (0,50, +hp — )+
+8p (e — ) (g = 0.5 (e + )]+ Ry A (g =27, (6.13)

npu 3TOM BbICOTY CXaToM 30HbI onpeaensatoT no dopmyrne
R A +Rﬂ,f3 -(E:n} -Ez;r +h, Ay, +E:nf -Ezf}—Rsc - AL
B B (Rpes +Rp) : (6.14)
©) ecnu rpaHvua npoxoguT B pebpe (pucyHok 5), T.e. ycnosue (6.12) He cobniogaeTcs, 3HayeHne
M., onpegensioT no dopmyre

X

Mg =Rp -[by By (g =05 1) +by, -(x—hf ) (g = 0.5 =05} )]
— Ry LBy By (0,587 —a) +by - (h=hy —2)- (g —0,5 b+ x—hs ]+

r r (6.15)
+ A, A (g —a').
NP1 3TOM BbICOTY CKaToW 30HbI pUbpobeToHa x onpedenstoT no opmyne
R A+ Ry (b By +by hy 4y he)=Rpy B (B —by)= R 4
E:'w : (RﬁFE + Rﬁ) ; (6.16)
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PucyHok 4 - lMonoxeHne rpaHunubl CKaTon 30HbI B ceveHnn narnbaemoro pubpobeToHHOro anemeHTa 6e3

apmarTypbl
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PucyHok 5 - MonoxeHne rpaHuupbl CKaTol 30HbI B ceYeHnn narnbaemoro mbpobeTOHHOroO afieMeHTa ¢
apmartypou

3Ha4yeHune fi'_}' , BBOAMMOE B pacyeT, npuHmumatoT no CI163.13330.

(M3meHeHHas pegakuus, 3m. N 1, 2).

6.1.9a PacuyeT no npo4HOCTU m3rmbaembix PUOPOBETOHHBIX INEMEHTOB KOMbLEBLIX CceyveHun 6e3
apmartypbl (PUCYHOK 5a) Npor3BOAAT U3 yCroBus

M<A, {Rﬂ: sin oL,

+0234R 5 } - (6.162)

roe A, - oblas nnolaak KonbLEBOro ceveHus, onpeaensemas no opmyne
A =2mr 1 (6.166)

f - TONWKMHA CTEHKN KOJTbLIEBOIO 3J1EMEHTA;

paanyc cpe,u,leHow NOBEPXHOCTU CTEHKN KONbLIEBOro anemMeHTa, OI'IpeD,eJ'IFleMbII/I no d)opmyne
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_ H +?’2

'm y (6.16B)
HV F,- paa1yChbl COOTBETCTBEHHO BHYTPEHHEN 1 HapyKHOWN rpaHei KoNbLEBOro CeyeHns:;
" - 0,73R 1,3
r Rﬂ,+2Rﬁ,,3 . (6.16r)

(BBemeH gononHutensHo, Mam. N 2).

PucyHok 5a* - Cxema konbLeBoro ceyeHnst pubpobeToOHHOro anemeHTa, NnpuHMMaemMas npu ero pacyeTte
Mo NPOYHOCTM Ha n3rnb

* BBegeH gononHutensHo, Mam. N 2.

6.1.10 Mpu pacuyeTe MO NPOYHOCTU M3rMOaAEMbIX INIEMEHTOB pekoMeHOyeTcs cobGniogaTtb ycrosue

x=Lp .

B cnyyae, korga no KOHCTPYKTUBHBIM COOGPaXKEHUAM UMK U3 pacyeTa no npefesibHbIM COCTOSHUAM
BTOpOW rpynnbl Nrowanb pacTaHyToW CTanbHOW apMaTypbl NMpuHATa Gonblueit, Yem 31O TpebyeTcs Ans

cobniogeHuss ycnoeus x=Ep-fy , TO 3HaveHWe npederbHOro M3rMbalollero MOMEHTa onpeaensior,

NnpuHNMasa B cbopmynax Onga ero BblMUCNeHna A= E_,R}JD , @ BMECTO XapaKTepuUcTtuku ijfE XapaKTepucTuky

Rmia.
Pacuem B8HEUEHMPEeHHO cXXamhbiX 3/IeMEeHIMo8

6.1.11 PacuyeT no MpPOYHOCTU BHELEHTPEHHO cCXaTblX PUOPOOETOHHbLIX 3nemMeHToB 6e3 pabouen
apMaTypbl NPU  PacnoSyIOKEHUN NPOAOSIbHOM CXKUMAKLWEN Cunbl B Npegenax MnonepevyHoro ceyeHus
anemeHTa npomuseogat no 7.1.3 CIl 63.13330.2018, npu 3TOM B pacyeTHble 3aBWCUMOCTM BMECTO

xapaktepuctuku Ry criegyeT noacTaBnsaTh Rﬁ, .

PacyeT Mo NMpOYHOCTN BHELIEHTPEHHO CXaTbiX (PMOPOOETOHHBIX 3NeMeHTOB 0e3 paboyen apmaTypbl
Mpy pacnonoXeHUn MPOAOSIbHOM CXMMAalLEN CuMbl 3a NpedenamMun MonepeyHoro CeyYeHust anemMmeHTa, a
TakKe BHELEHTPEHHO CxaTbix (pmbpobeToHHbIX anemeHToB 6e3 paboyen apmaTtypbl Npy pacnosnioXeHuu
NPOOONBbHON CXUMAILWEN cunbl B Npegenax MornepevyHoro CeYeHust dneMeHTa, B KOTOPbIX MO YCIOBUSAM
3KCnryaTaumm He JonyckaeTcs obpaszoBaHune TPELUVH, NPON3BOAAT C y4ETOM CONPOTMBNEHNS hmbpobeToHa
pacTAHYTOM 30HbI U3 YCNOBUSA
N < R_)‘hf -4

A
?.(_;_O.rl.y{_l_ (616,13,)
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[ns aneMeHToB NPSMOYrofNbHOrO ceyveHns (PUCyHok 56) ycnosue (6.164) umeet Bua:
< R_ fbt b-h
6- €p M 1

6.16
P (6.16e)

B dpopmynax (6.164), (6.16€):

Rﬂ,r- pacdeTHoe conpoTmeneHne punbpobeToHa 0CEBOMY PaCTSKEHUIO;

A, I, ¥;, M- cneayet onpefdenate no 7.1.9 CI 63.13330.2018 ana koHCTpykumin u3 GeToHa 6e3
copepxaHusa hnbpobl.

(M3meHeHHas pegakuus, M3m. N 2).

Ry

PucyHok 56* - Cxema ycunuii 1 aniopa HanpsKeHUn B CE4EHMU, HOpManbHOM K MPOAObHOM OCK
BHELLEHTPEHHO cxXaToro (hubpobeTOHHOro anemMeHTa, paccunTbLIBAEMOrO N0 NPOYHOCTU C Y4eTOM
conpoTmeneHns pnbpobeToHa pacTAHYTOW 30HbI

* BeegeH gononHutensHo, Nam. N 2.

6.1.12 PacuyeT BHeLEHTPEHHO CXaTblXx (PUOPOBETOHHBLIX 3NIEMEHTOB MNPSMOYTONIBHOTO CEYEHUSA C
pabouern apmaTypon Npom3BogaT U3 ycrosus (PUCYHOK 6):

;3_ i
Noe ERﬂJ bBox I:}.ED —U,ﬁx:l—ﬂjbg '&'(ﬁ_xj'[Tx—E]+ch -HS-I:.;.ED—E?' , (6.17)

rae N - npogonbHasi cuna oT BHELUHEW Harpysku;

€ - PacCToAHME OT TOYKW NPUINOXEHUA NPOAONbHON cunbl N [0 LieHTpa TSHKECTU CeYeHUs PacTaAHYTOw
apmarTypbl paccunTbIBaloOT no dopmyrne

_ar
E=%ﬂ+%2 : (6.18)

roe €n- CriyYarHblv SKCLUeHTpucuTeT, npuHuMaemsii no CI1 63.13330.2018;
M - koadpomumeHT, onpeaensiemelit no popmyne (7.6) CI 63.13330.2018.

BbICOTy CXKaTOWN 30HbI X onpepnendaroT:
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x
==
a) npu 5 H =183 - no copmyne

N+ R A —Ry A +Rypsb
K=
I:Rﬂ, +Rﬁf3]-fﬁ ; (6.19)

t=—xt
6) npw _% E - no dopmyne

N+R, A -%—Rﬂﬂ; +R gy bk

r=
2R.-A
(R + R g ) bp—2 "5 (6.20)
B (-8
(N3meHeHHas pegakuus, Mam. N 2).
N
i_‘_——
- AS*
N Re RscAs’ " L\ ./ r"\i‘:
5 -
— o0
® 5
2 - =
— = Tl Reab (hx) £
—
1 RsAs
— P— NJ“ | 4_‘.'{
Ems As "’/’b
1

PucyHok 6 - Cxema ycunum u antopa Hanps>keHUn B ce4eHUn, HopMarnbHOM K NPOAO0SIbHOM OCK
BHELEHTPEHHO CXaToro mdpobeTOHHOro anemMeHTa ¢ paboyen apMaTypoW, Npy pacyeTe ee No NPOYHOCTH
6.1.12a PacuyeT no npoOYHOCTN BHELEHTPEHHO CXaTbiX (PUOPOBETOHHBIX 3MEMEHTOB KOMbLEBOro
ceyeHusi 6e3 paboyert apmatyphbl (CM. pUCYHOK 5a) cnegyeT NponsBoauTb U3 YCIOBUS

N-c<4, [Rﬁ, —

+R,.lr§'-'3 (1-135a, j]-sﬁ':[r]"‘m, (6.20a)

rne A,, I,-cm. 6.1.9a.

Mpu 3TOM 3HaYeHe OTHOCUTENBHOW NOWAamN cxKaTol 30HbI prbpobeToHa onpeaensaoT no dopmyne
N+R 63 A,

T (R +3.35R 3 A, - (6.206)

r

Ecnm nonyyeHHoe n3 pacdyeta no dopmyne (6.206) sHaueHne o, < 0,15, B ycnosue (6.20a)

NoACTaBNSOT 3HaYeHne (i,., onpeaensemoe no opmyrne
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_ N+0.73R 34,

o, =
! (.Rﬂ; +2bﬂyr3)Ar ) (6.208B)
(BBemeH gononHutensHo, Mam. N 2).

6.1.126 PacyeT nNpOYHOCTM KOMbLEBLIX CEYEHWN BHELEHTPEHHO CXaTblX 3NEMEHTOB C pabouen
apmaTypon (pUCyHOK 6a) Npy COOTHOLLEHWW BHYTPEHHETO W HApPYXXHOro paauycoB F ;‘rz 20,5 n apmarype,

paBHOMEpPHO pacnpeneneHHON No OKPY>KHOCTU (MPY MUHUMYM CEMU NPOAOSbHbIX CTEPXKHSX), NPON3BOANTCS
B 3aBUCMMOCTM OT OTHOCUTENBLHOM NNoLaan cxaTon 30Hbl 6eToHa No hopmyne

N+RA (e + Rgprd,

5, for
Ry +LTR ) A, + (R + R p3) 4, (6.20r)
a) npu 0,15 < & ;. <0,6 - n3 ycrnosus

[

sty T,
M= (Rﬁ: Ay +R;, *’qs,fof 7s) % + {Rs‘qs,a‘of + Rﬁ:ﬂ-‘qr Jrs (1=1785 3(0,2+1.38 5 ) ; (6.204)
6) npu &_;. <0,15 - n3 ycriosus
M€ (R Ar, + Rod, pr,) 220287 40 295(R, 4, ,, + Rigp A, (6.200)
- , :
N +0,75R A, 10
fAs s RscAs,rus + R_;%Ar ;

B) npn & = 0,6 - U3 ycnosws

sinzé...
M < (Rﬁ’A?‘r;iz + RM A}_’m#;} ) _'?ré’«” 2
T

: (6.20x)
N

R_\‘L’As,m{ +R_ﬂ)Ar ’

r
Seird —

roe

N CHaran 3oHa

PI/ICYHOK 6a* - Cxema, npuHMMaemMad npun pacyeTe KornbLeBOoro ce4eHnsa cxxaTtoro afieMeHTa

* BBegeH gononHutensHo, Mam. N 2.
B cdopmynax (6.20r)-(6.20x):
As,ror - Nfowaab cevyeHnst Bcen NpodosibHON apMaTypsl;

I, - Pagnyc CPeduHHOW MOBEPXHOCTM CTEHKM KOMbLeBOro 3MeMeHTa, onpedensembii no gopmyne
(6.168B);

¥, - Paauyc OKPYXHOCTW, MPOXOASLLEN Yepes LEHTPbl TSHXKECTN CTepPXHEel NPoAoIIbHOM apMaTypbl.
MomeHT M onpenenstoT ¢ y4eTOM BMUSIHWSA Npornba anemeHTa.

(BBeneH gononHutensHo, Nam. N 2).
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Pacyem no npo4YHocmu HoOpMasibHbIX CEYEeHUL Ha OCHO8€e HesuHelHoU deghopmayuoHHOU modenu

6.1.13 PacyeT no NpoOYHOCTM HOpPMasibHbLIX CEYEHWUIN Kene3obeTOHHbIX 3M1EMEHTOB MNpwu OENCTBUK
n3rmbarwmx MOMEHTOB M MPOAOSIbHbIX CuN  (BHELIEHTPEHHOE CXaTue WM pacTskeHue) criegyeT
NpoM3BOOUTbL Ha OCHOBE HenuMHenHow pedopmauuoHHon wmogenun cornacHo 8.1.20...8.1.30 CI1
63.13330.2018 n cnenyownx ykasaHui:

- B pacyeTax cneagyet y4mtbiBaTb pa60Ty b6eToHa paCTﬂHyTOVI 30Hbl CE€YEHUA SNEeMEHTAa;

- Quarpammbl OCEBOTFO CXaTusi U OCEBOrO pacTskeHus hnbpobeToHa cregyeT NpYHUMAaTL COrfacHo
5.2.9;

- Npun BHEUEHTPeHHOM CXaTun WM pacTtaxXeHnn 3NnemMeHTOB W pacnpenerneHnn B nonepevyHom
cevyeHun anemMmeHTa ,qed)opmau,mﬁ TONMbKO OAHOro 3Haka npegernibHble 3Ha4YeHUA OTHOCUTESbHbIX

Aedopmaunii  nubpobeToHa Npu  pacTskeHun £y wjp CneflyeT onpefensts B 3aBUCMMOCTM  OT
cooTHolleHnsa aedopmaumnii pnubpobeToHa Ha MNPOTUBOMOMOXKHBLIX [PaHAX CeYeHUs anemeHTa &£y u

£5 (|22|2[51]) no dopmyre

8
£ e uit —EﬁEE_(EﬁEE_EﬁEEJ'g _ (6.21)

(N3meHeHHas pegakuus, Nam. N 2).

PacuyeT no npo4YHOCTU 3/1IEMEHTOB NPU A4ENCTBUM NONEepPeYHbIX cun

6.1.14 Pac4yeT No NpoOYHOCTM 3FIEMEHTOB Npu OEWCTBUM NONEpeYHbIX Cuil creayeTt nNponsBoauTb No
HaKNMOHHOMY CEYEeHWI0 Ha [OeWCTBME MOMNEepeyvyHoON Cunbl, MO HAKIIOHHOMY CEYeHW0 Ha [OencTeue
narnbaroLero MoMeHTa 1 No GETOHHOW Monoce MexXxay HaKMOHHbIMW CEYEHUsIMU Ha AEWACTBUE MOMepeyvHomn
CUnbl.

Pacuyem anemeHmos rio ronoce Me>K0y HaKIIOHHbIMU ce4YeHusamMuU

6.1.15 Pacyet wn3rmbaembix 3NeMEHTOB MO OETOHHOW MNOMOCe MeXAy HAaKMOHHbIMU CeYeHMAMHU
cnegyet npoussoantb no 8.1.32 CI 63.13330.2018, npu 3TOM B pacyeTHYyKH 3aBUMCMMOCTb BMECTO

XapaKTepucTukn i cneayeT noacTaBnsiTs & b -

(N3meHeHHas pegakuus, Nam. N 2).
Pacyem anemeHmoe no HaKk/oHHbIM CEYeHUSIM Ha delicmeue nonepeyHbIX cusl

6.1.16 PacueT n3rnbaembix 3NEMEHTOB MO HAKIOHHOMY CEYEHUI0 criegyeT npoussoautb no 8.1.33,
8.1.34 CIM 63.13330.2018, npun 3TOM B pacyeTHble 3aBUCMMOCTM BMECTO XapakTepucTuk Ry n Ky cnegyet

noactaBnsTe b It b -
(M3meHeHHas pegakuus, M3m. N 2).
Pacuyem anemeHmMo8 ro HaknoHHbIM ce4eHUsIM Ha delicmeue MOMEHMOo8

6.1.17 PacyeT anemMeHTOB MO HAKIMOHHbIM CEYEHMAM Ha AENCTBUE MOMEHTOB (PUCYHOK 7) Mpou3BogsAT
13 ycnosus

MM +Mo,+Ma, (6.22)

rae M - MOMEHT B HaKMOHHOM CeuYeHUM C AnuHON npoekumn C Ha NPOAOMbHYH0 OCb 3MEMEeHTa,
onpedensieMblii OT BCEX BHEWHUX CWUMl, PacriofioXXeHHbIX MO OAHY CTOPOHY OT paccMaTpyMBaeMoro
HaKMOHHOIO CEYEHUs, OTHOCUTENbHO KOHLA HAaKIOHHOro ceyveHusi (Todka 0), NPOTMBOMOSIOXKHOIO KOHLY, Y
KOTOPOro pacrionaraeTcs Nnposepsemas NpoaobHas apmaTtypa, UCTbITbIBaloLLAs pacTsKeHne oT MOMeHTa B
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HaKINOHHOM CeYeHun; npu 3TOM Y4YUTbIBAKOT Hanbonee onacHoe HarpyxeHume B npenenax HaKIoHHOro
ceYvyeHunsd,

M. - MOMEHT, BOCNpPUHMMaEMbIi NPOMOSLHON apMaTypol, MEepeceKalolleil HaKOHHOe CeYeHue,
OTHOCMUTENbHO MPOTUBOMONIOXHOMO KOHLLA HAKNOHHOro ceyeHuns (Touka 0);

Msw- MOMEHT, BOCMPMHMMAaEMbIi NOMEepeYHON apMaTypoun, nepecekarollenl HaKNoOHHOE CeYeHue,
OTHOCUTESNbHO MPOTUBOMOJSIOXHOMO KOHLLA HAaKIMOHHOro ceyeHunst (Todka 0);

Mﬂ,f - MOMEHT, BOCNpUHUMaembli (HUOPOOETOHOM, OTHOCUTENBHO MPOTUBOMOSIOXKHOIO KOHUA
HaKMOHHOro ceveHuns (Touka 0).

Momentol M, u M., onpenensior no 8.1.35 CIM 63.13330.2018.

Nb
- g I L :
/ i Ns
/ N £ J
e _ N |
- /* b 7Z 7?54*’ _&:}Q 'E
/ Qs /] l
Ns 4 Vo ‘qbﬂ?ﬂi
— ! g D f————
Qurd { .
(4 | c |
- A—

PucyHok 7 - Cxema ycunuii npy pacdeTe 3r1ieMEHTOB MO HAKITOHHOMY CEYEHMIO Ha AENCTBME MOMEHTOB
MomeHT Mj}]f onpefensiT no dopmyne

Mpe =05 Qpa (6.23)

roe Qﬁ;;g onpegensoT no dopmyrne
1,5 Rgyq bty
Qﬂ:ﬂ:ﬁT. (6.24)

PacueT npon3BoasaT ANsl HAKIMOHHbLIX CEYEHUI, PacnoOXEHHbIX MO AfIMHE 3NIEMEHTA Ha ero KOHLEBbIX
y4yacTkax U B MecTax obpbiBa NpOAOSbHON apMaTypbl, NpU Hanboriee onacHoOW AnvHe NPoeKLUMM HaKMOHHOTro

ceyeHusi C, npyuHuMmaemon B npegenax ot 1,0 fzn 0o 2,0 Ezn .

(N3meHeHHas pegakuus, Nam. N 2).
PacueTt ¢pu6po6eTOHHLIX 3IeMEeHTOB Ha MecTHoe cXaTue

6.1.18 PacyeT (pnOPOBETOHHLIX 3MEMEHTOB Ha MECTHoe cxatve (CMsATMe) NpoM3BOAAT MO
8.1.43...8.1.45 CI1 63.13330.2018, npu 3TOM B pacyeTHble 3aBWCUMOCTU BMECTO XapaKTEPUCTUKM

Ry cnepyet noacraenste & b

(M3meHeHHas pegakuus, M3m. N 2).
Pacuet on6pob6EeTOHHLIX aNeMEeHTOB Ha NpoAaBnMBaHue

6.1.19 PacueT Ha npoaaBnvBaHmne Niocknx pubpobeTOHHbIX 3NEMEHTOB (NNUT) NpU AEACTBUU HA HUX
MECTHbIX, KOHLIEHTPMPOBAHHO NMPUMOXEHHBIX COCPEAOTOYEHHbBIX CUIbI U N3rMbaroLLero MOMeHTa Npon3BoOaAT
no 8.1.46...8.1.52 CI1 63.13330.2018, npu 3TOM B pacyeTHble 3aBMCMMOCTU BMECTO XapaKTEPUCTUKU
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Ry cnepyet nopctaBnste K.

(M3meHeHHas pegakuus, M3m. N 2).

6.2 PacueT KOHCTPYKUUIA NO NpefenbHbIM COCTOSHUSM BTOPOW rpynnbl
6.2.1 PacyeTbl no npegenbHbIM COCTOSIHUSIM BTOPOMW [PyMMbl criegyeT BbIMOMHATb C  y4eTOM
8.2.1...8.2.3 CI1 63.13330.2018 n 6.2.2...6.2.19 HacTosiLero ceoga npasuin.

(M3meHeHHas pegakuus, Mam. N 2).

Pacuet pnOGpOoOETOHHLIX 3NEMEHTOB N0 06pa3oBaHMIO U PACKPLITUIO TPELLUH

6.2.2 Pacyetr hnbpobeTOHHbIX INEMEHTOB MO 06pPa30BaHMIO TPELLMH creayeT BbiNOMHATL no 8.2.4
CIM 63.13330.2018, npu 3TOM M3rMBaKOLLNA MOMEHT, BOCMPUHUMAEMbIN HOPMaIibHbIM CEYEHUEM 3feMeHTa
npy obpasoBaHuUM TPELLWH, OnpeaenstoT No ykasaHuam 6.2.4...6.2.8.

(N3meHeHHas pegakuusa, Mam. N 2).

6.2.3 PacueT no packpbITUIO TpELMH cneayeT BbinonHATbL no 8.2.6, 8.2.7 CIM 63.13330.2018.

(N3meHeHHas pegakuus, Mam. N 2).

OnpepgeneHne MOMeHTa 06pa3oBaHusl TPELMH, HOPMarbHbIX K MPOAOSNILHON OCU afieMeHTa

6.2.4 Warnbawowmin momeHT M ... npum obpasosBaHun TpewmH B obweM criydae ornpeaensiercs no
aedopmaumoHHoOn Mogenu cornacHo 6.2.8.

Ons anemMeHTOB MpPSMOYrofibHOro, TaBPOBOrO UMW [BYTaBPOBOrO CEYEHWs C apmaTtypon,
PacnosioKEHHON Yy BEPXHEN W HWXKHEW rpaHen, MOMEHT TpewmHOoobpasoBaHMA C Y4ETOM Heynpyrux
aedopmaumii pactsHyToro gunbpobeToHa JonyckaeTcsa onpeaenaTb cornacHo 6.2.6-6.2.8.

6.2.5 JonyckaeTcsa MOMeHT obGpa3oBaHusa TpeluMH onpedensTtb 6e3 yyeta Heynpyrux gecopmauuii
pactaHyToro ¢ubpobeToHa, npuHumasi B copmyne (6.25) ng =W,-gd N 3Ha4yeHune Rﬁf,_ggr BMECTO

3Ha4YeHnA Rﬁlfl.ﬁﬂ?‘ . Ecrn npn 3TOM pacyHeTHOE 3Ha4dYeHue LWUPUHbI pacKpbiTUA TpEeLnH WUnun FIpOI'l/I6a

npesbillaeT UX NpefesibHO AOMYCTUMble 3HAYeHMsl, TO MOMEHT 0Opa3oBaHus TPELLWH criedyeT onpenenstb
C y4eToM Heynpyrux gedopmauuin pactsHyToro mbpobeToHa.

6.2.6 MomeHT obpa3oBaHns TPELLMH C y4eTOM Heynpyrux gedopmMauunn pacTtsHyToro doubpobeTtoHa
OnNpeaensioT B COOTBETCTBUN CO CNEAYIOLLMMUN NONOXEHUAMM:

- cevYeHunsa nocne ,D,e(bopMVIpOBaHVIﬂ OCTaloTCA NITOCKNMU,

- 3MNIOpYy HanpskeHun B cxkaton 3oHe unbpobeToHa NpuvHUMAOT TPeyronbHOW (POpMbl, Kak Ans
ynpyroro Tena (pucyHok 8);

- 3Mopy HanpsikeHWin B pacTsaHyToi 30He nbpoGeToHa NPUHMMAOT TpaneuveBUaHOW (POpMbl C
HanpsHXKEHUSIMU, He MPEBbILLAILMMI PacYeTHbIX 3HAYeHW COMpoTMBIEHUs UBpPOGETOHa pPaCTAKEHUHO

Rﬂ)i, ser
- OTHOCUTENbHYI0 AedOopMaLMI0 KpalHEro pacTsHYyTOro BOJSIOKHA (hMbpobeToHa NpUHUMAKOT paBHOM

€ il

- Hanps’KeHus B apMaTtype NPUHMMAlOT B 3aBMCUMOCTM OT OTHOCUTENbHbIX Aedopmauuii Kak Aans
ynpyroro Tena.

(M3meHeHHas pegakuus, M3m. N 1).

6.2.7 MomeHT 06pa3oBaHMsa TPELWnH C y4eTOM Heynpyrnx gedopmauun pactsaHytoro unbpobetoHa
onpenenslT no gopmyne
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My, = Rﬁnf, sar Wpf TN e, (6.25)

roe ng - YNpyronnactuyeckMi MOMEHT COMNPOTMBIIEHUSA CeYeHUs ANA KpanHero pacTAHYTOro BOJIOKHA
dubpobeToHa, onpeaensembli C y4eTOM NONOXeHUN 6.2.6;
£, - PacCTOsiHME OT TOYKU MPUMOXEHUs NPOAONbHON cunbl N (pacnonoXeHHOM B LIEHTPe TSXecTu

NpMBEOEHHOrO CeYeHWs dneMeHTa) OO0 S4pOBOM TOYKM, Hambonee yaaneHHOW OT pPacTAHYTOW 30Hbl,
TpewmHoobpasoBaHne KOTOPOW NpoBepsaeTCS.

B cdopmyne (6.25) 3Hak "nnoc” npuHUMatOT Mpu CKMMarowen npogonbHon cune N, "MuHyc" - npu
pacTArnBaipoLLEen cune.

a

z
4
d

= o Eg T
£ Epty R
Ly be&s&r ‘ol ser

1- YPOBEHb LUEeHTpa TAXeCTU npnBeaeHHOro nonepe4vyHoro ce4eHnd

PucyHok 8* - Cxema HanpsikeHHO-4ehOpMNPOBAHHOIO COCTOAHMS CEYEHUS SeMeHTa Npu NnpoBepke
obpasoBaHWsa TpeLyH Npy AencTBMmn nsrnbaroLwero MoMmeHTa (a) n nsrnbaroLero MoOMeHTa 1 NPOAOIbHON
cunbl (6)

* IameHeHHas pegakums, Mam. N 1.

Ons npPAMOYTrOJibHbIX CeYeHU 3HadeHune Wpf npu OEeNCTBMM MOMEHTa B MSTIOCKOCTN OCK CUMMETPUN
00onycKkaeTcda NpuHnMaTb paBHbIM!

W =W, (6.26)

roe Wr’d - yrlpyrvu7| MOMEHT COMNpoTUBIIEHNA NpuBeAeHHOro ce4dyeHuna no paCTﬂHyTOIZ 30HE cCe4eHud,

onpegensembli B cootBeTcTBumn ¢ 8.2.12 CI 63.13330.2018;
¥ - K09 PULMEHT, onpeaensemsin No opmyne (6.4a).

(N3meHeHHas pegakuus, M3m. N 1, 2).

6.2.8 PacyeTr mMomeHTa 06pa3oBaHUSA TPEeLWH Ha OCHOBE HENMHENHOW AedOpMaLVOHHOW MOLENU
cnegyeT BbINOMHATb, ucxoga w3 8.2.14 CIT 63.13330.2018, npu 9TOM npepenbHoe 3Ha4yeHue

OTHOCUTENbHOW AedopMaunmn dnbpobeToHa NpY pacTsKEHUN Ep; i cneayerT:

- Mpy ABY3HAYHOW aniope AedopMauuit (CxaTue U pacTshkeHUe) B NOonepeyHoM ceyeHun anemMeHTa
(M3rnB, BHELIEHTPEHHOE CXXaThe UMK pacTsikeHne ¢ BONbLUNMMMK 3KCLEHTPUCUTETaMU) - MPUHMMATbL PaBHbIMM

€ il
- Npu BHEUEHTPEeHHOM CXaTun Wnn pactaXeHun I3SneMeHTOoB W pacnpeperieHnmn B nonepeyvyHom
cevyeHun arnemMeHTa ;l,e(bopMaLWIVI TOJIbKO OAHOro 3HakKa - onpegenAatb B 3aBUCMMOCTU OT COOTHOLUEHUA
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nedopmaumii 6eToHa Ha NPOTUBOMOSIOXKHbBIX FPaHAX CeYEHNs AneMeHTa &1 &) (‘81‘ = ‘83‘) no cpopmyne

£
Ejhr, ult = e_fhrl - {.Sﬂ')fl - E_;‘hrl)) ! 8_ ’ (6.26a)
2

rae € mn € fp0 - AePOPMaLMOHHbIE NapamMeTpbl PACYETHLIX Anarpamm cocTosHus betoHa (5.2.9).
(M3meHeHHas pegakuus, Msm. N 1, 2).

PacueT WMpPUHbI pacKpbITUA TPELLUH, HOPMarbHbIX K NPOAONILHOW OCU 3fiIeMeHTa

6.2.9 WvpuHy packpbiTUs HOPMamnbHbIX TPEWWH S ;7 (i =1, 2, 3) 9NemMeHTOB C MpPOAOSbHOW
cTanbHon apmartypow onpegenstoT no 8.2.15 CI1 63.13330.2018 ¢ y4yeTtom 6.2.10, 6.2.11.

(M3meHeHHas pegakuus, Mam. N 2).

6.2.10 3HaveHua HanpskeHnss T; B pacTAHYTOM apmaTtype n3rnbaembix 3rieMeHTOB OnpeaensoT no
dopmyne

MGy

Oy
Tped ’

(6.27)

roe f;,.gd, Y. - MOMEHT MHepuun n BbiCcOTa CXXaTOW 30HbI npnBeaeHHOro nonepevyHoro cevYeHna anemMeHTa,

onpegensiemMble C y4eTOM MoLWaan Ce4YEeHUs CKaTon U pacTsaHyTon 30H ubpobeToHa, nnowagen ceveHms
pacTsHYTOM M CXaTon apmaTypbl cornacHo 6.2.15, npuHuMasi B COOTBETCTBYIOLWMNX hopmynax 3HavyeHust
K03(phMLUMEHTOB NpuBeaeHUsa apmaTtypbl U pndpobeToHa pacTsaHYTON 30HbI K PUOPOBETOHY CXaTOM 30HbI

paBHbIMU:
E_s E_}‘Ilf red
Gy =2 = . gy =——
B red 7 By ved (6.28)

Ejb,red - NpUBELEHHbIN MoAynb Aedopmaumm cxatoro pubpobeToHa, yYMTbIBAKOWNA Heynpyrne
Aedopmaumm cxaToro pubpobeToHa 1 onpegensembini No opmyne

(6.29)

OTHocuTenbHyto Aedopmaumto hudbpobeToHa E b1 red NPUHMMaLOT pasHoii 0,0015.

Ana usrnbaembix anemMeHToB ¥.=X (pUCYHOK 9), rAe X - BbiCOTa CXaTon 30HblI (PuBpobeToHa,
onpegensiemasi cornacHo 6.2.16 ¢ yyetom copmynel (6.28).

[onyckaeTtcsa HanpsxxeHue T, onpeaensatb nNo gopmyne

_ M_ijﬂ'-’qbf "Zh

8]
2 A , (6.30)

&5

roe & - nnowaas pacTaHyTON 30HbI CEUEHUs ANIEMEHTa;

Zpg - PACCTOAHNE OT TOYKU MPUNOXKEHUA paBHO,D,eIZCTBy}OLLI,eﬁ yCI/lﬂVIIZ B paCTﬂHyTOﬁ 30HE 3J1IeMeHTa
00 TOYKU NPUINOXeHUA paBHOLI,EI7ICTByIOUJ,el7I yCMﬂMVI B C)XXaTOW 30HE 3M1IEMEHTA;

Z, - paccTosHMe OT LeHTpa TSKeCTW pacTaHYyTOM apmaTtypbl [0 TOYKM  NPUNOXKEHUS
paBHOAENCTBYIOLLEN YCUIUI B CKaTOW 30HE 3MeMeHTa.
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1 - YPOBEHb LEHTPa THKECTU NPMBEOEHHOTO NOMNEePEYHOro CeYEHUs
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PucyHok 9 - Cxema Hanps»keHHO-4ehOPMUPOBAHHOTO COCTOSIHUSA drieMeHTa C TPeLMHaMy Npu AencTeBnm
usrmbatoLero MomeHTa (a, 6), usrubaroLero MOMeHTa 1 NPOAONbLHON CUrbI (B)
[na anemMeHTOB MPAMOYrofibHOro MOMEePeyHOro CeyYeHWs npu oTcyTcTBMM (unn 6e3 ydyerta) cxaTou

apmaTypbl 3HayeHnsa Z.u Zys B (6.30) onpeaenstot no hopmynam:

x 2 h4+x
Zszkﬂ_g;zbsz. (6.31)

Mpu pencteum mnsrmbatowero MomeHTa M n npogonbHon cunbl N HanpskeHve J; B pacTAHYTOM
apmartype onpegensoT no dopmyrne

Mig-»), N
Oy = ?D = 2| (6.32)
red aid

roe -t'gmd , J¥e. - nnowagb npuBedeHHOro nonepevyHoro cevYeHus anemMeHTa U pacCTtosHue oT Hanbonee

CKaToro BOSIOKHa (hmbpobeToHa OO0 LEeHTpa TSHKECTU MPUBEAEHHOrO CeyveHus, onpegensieMble no obwmm
npaBunaMm pacyeTa reoOMeTPUYECKMX XapakTEePUCTMK CEYEHWN YNpPYrnx SMeMeHTOB C y4YeToM mnnowaau
CeYeHus1 CXKaTonm U pacTaHyTon 30H (pmbpobeToHa, nnowagen cevyeHnst pacTaHyTOM M CKaTon apmaTtypsbl
cornacHo 6.2.16, npuHumas koadpduumneHTsl NpuBeaeHus apmaTtypbl U mbpobeToHa pacTaHyTOW 30HbI K
hnbpobeToHy cxaTon 30HbI No hopmyre (6.28).

JonyckaeTtca HanpsxeHue &, onpedendrtb no dopmyne
&

5. = N'(Esizs:'_ﬂjbfﬂ, ser' St Zi
& Az, , (6.33)

roe 2. - pacCTtosdHue OT LUeHTpa TAXeCTu paCTﬂHyTOVI apMaTtypbl OO TOYKMU NPUITOXEHUA FIpOD,OJ'IbHOl7I

M

cunbl N C y4eTOM 3KCLeHTpUCUTETa, PaBHOIoO E .

[ns anemeHTOB MNPSMOYrofibHOTO CEeYeHWs Mpu OTCyTCTBUM (Unu 6e3 yyeTta) cxaTouW apmaTypbl
3HayeHns Z;un Zp; B (6.33) gonyckaeTtca onpeaensTts no cdopmynam (6.31), B KOTopble BMECTO X criedyeT

NnoACTaBnSATb X, - BbLICOTY CXaToW 30Hbl (ubpobeToHa C Yy4YeTOM BRUSIHUA MPOAOMLHOW  CUIbI,

onpegensemyto cornacHo 6.2.16, npuHumasi koadpduumeHTsl nNpuBeaeHus apmatypbl U dubpobeToHa
pacTsHyTOW 30HbI K ubpobeToHy no dopmyne (6.28).

B copmynax (6.32) n (6.33) 3Hak "nnoc" NpuUHUMaOT Npu pacTdarvBatollen, a 3Hak "MuHyc" npu
CXXUMatoLLen NpoaosibHON cune.

HanpsikeHnss T, He [OSKHblI MNPEeBbIaTb 3HAYEHUS PaACYETHbIX COMPOTUBIEHWA apmatypbl

pacTsKeHWo Ons npeaernbHbIX COCTOAHUIA BTOPOW rpynnbl f?-s, saF -

6.2.11 3HaueHns 6a30BOr0 PacCTOSHUSA MeXay TpelwmrHamm ., onpeaensioT no hopmyne

d
Iy=kg-| 50+0,5-@p g ——

™ (6.34)

1 NpUHMMALOT He Gonee h;
kf - KOA(hPULMEHT, NPUHUMAEMbIA PaBHbIM:
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1,0-nmpn 4 ;
i Iy
SD—_ nou S0=— =100
!
w100
0,5 - npwu df ,

roe .:fj- " ff— avameTp (OnameTp OKPYXHOCTM C NIoWagbio, paBHOW cpedHen nnowaan nonepeyHoro
BOJIOKHA) 1 AnvHa ubpsbl;
Py - KO3(PDULMEHT, yUnTbIBAKOLLMIA NPOUIb NPOAONLHON apMaTypbl, MPUHUMAaEMbIN PaBHbLIM:

0,5 - anga apmaTypbl NepMoaNYECKOro Npoduns;

0,8 - onsa rmagkon apmaTypbl;
i3 - KOSPDULIMEHT, YUMTLIBAIOLLMNIA XapakTep HarpyxeHus, NPUHUMaeMbIi PaBHbIM:

0,5 - ons anemeHToB N3rMbaemMbix U BHELLEHTPEHHO CXaTblX;

1,0 - AnA pacTaHyTbIX 9N1EMEHTOB;

@ ;- HOMVHArbHBIN AMaMeTp apMaTypbl;
K f - kO3 MLMEHT hUBPOBOro apmMMpoBaHus Mo obbemy.

Ecnm npu nposeaeHun pacyeToB 3HauveHue koadpuumeHTa K7 HEe ycTaHoBMeHo, TO B dopmyny
(6.34) noacTaBnsaOT €ero MUHUMAarnbHO A0MYyCTUMOe 3HaYeHne, pekoMeH4oBaHHoe B 8.4.

Ecnv npu npoBegeHun pacyeToB 3HaYEHUS cff n ff Hen3BeCTHbl, TO KoaduruneHT kf B dhopmyre
(6.34) npuHumatoT pasHbiM 1,0.

3Hauenus ; onpegenaloT no BbICOTE PacTAHYTON 30HbI PUBPOBETOHa X;, UCMONb3ys Npasuna
pacyeTa MOMeHTa 06pa3oBaHWsA TPELLMH COrnacHo ykasaHusam 6.2.4-6.2.8.

Pacuyet nO6poOETOHHLIX 3N1eMEeHTOB MO nporubam

6.2.12 PacyeT (pmbpobeTOHHbIX KOHCTPYKUMIA MO npormbam crnegyeTt BbIMOMHATbL B COOTBETCTBUM C
8.2.21, 8.2.22 CI1 63.13330.2018.

(N3meHeHHas pegakuus, Nam. N 2).

OnpepeneHne KpUBU3HbI PUOPOGETOHHbLIX 3NIEMEHTOB

6.2.13 KpnBn3Hy n3rmbaemMbix, BHELLEHTPEHHO CXaTbIX M BHELLEHTPEHHO PaCTSHYTbIX PMOPOOETOHHBLIX
3M1EMEHTOB AN BbIYMCIEHUS UX MPOrMboB crnedyet onpedensTs B cooTBeTcTBuM ¢ 8.2.23..8.2.25 CI1
63.13330.2018 c yueTom 6.2.14...6.2.18 HacTo4LLEero cBoga npasus.

(N3meHeHHas pegakuus, Nam. N 2).

Xecmkocmb ¢pu6po6emoHHO20 351IeMeHma Ha ydacmke 6e3 mpeujuH @ pacmsiHymou 30He

6.2.14 XKecTkocTb hnbpobeToHHOro anemeHTa D Ha ydyacTke 6e3 TpeLLmH onpeaensoT no gopmyne
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D=8y leq, (6.35)

roe Eﬂ;l - mMogynb pedopmauum cxatoro ¢ubpobetoHa, onpegensiembii B 3aBUCMMOCTU  OT
NPOAOCIMKUTENBHOCTU AENCTBUSA HArpysKu;

Lhad - MOMEHT MHEpLMUM NPUBEOEHHOrO MOMEPEYHOr0 CEeYEHUsI OTHOCUTENBHO €ro LIeHTpa TSHKECTH,
onpegensemMblin C y4eTOM Hannums Unm oTCyTCTBUS TPELLMH.

MOMEHT MHEpUMU {7 MPUBEAEHHOTO MOMEPEYHOrO CEYEHUsI BNEMEHTA OTHOCUTENBHO €ro LeHTpa

TSHKECTU ONpeaenstoT Kak Ans CroLWHOro Tena no obLmm npasunam ConpoTUBIEHNS YPYrMX 3NIEMEHTOB C
y4yeToM Bcel nnowagn cedveHuss ¢ubpobeToHa M nnowaden ceyveHuss apmaTypbl C ko3dhpULMEHTOM
npuBeaeHust apmatypbl kK nubpobeToHy (.

Tgg =1+1 a+i] o (6.36)

roe § - MOMEHT uHepumm UOPOOETOHHOrO CeYeHUss OTHOCUTENBbHO LEHTpa TSXECTU NPUBEAEHHOro
MOMNEePEYHOro CeYEHNs ANEeMEHTa;

I, I - MOMEHTbI MHepLUMM NIOLaAeN CEeYEHWUs PACTAHYTOM U CXaToi apMaTypbl, COOTBETCTBEHHO,
OTHOCMWTENBHO LeHTpa TSXECTU NPMBEOEHHOrO NOMEePEYHOro CEYEHNUs ANEMEHTA;

1. - K03PPUUNEHT NpMBEAEHNSA apMaTypbl K PMbpobeToHy

(6.37)

3HaueHune [ onpepensioT Mo obMM npaBunam pacyeta reoMeTPUYECcKUX XapakTepUCTUK CeYeHUi
yNpyrmx anemMeHToB.

[OonyckaeTcs onpeaensTe MOMEHT MHepumun {y.; 6€3 yueTta apmartypsi.

3HauveHusa moayns gedopMaumn onubpobeTtoHa B hopmynax (6.35), (6.37) npyHMMalOT paBHbIMU:

- NMpn HeENpPoAOJXUTESNTIbHOM OencTemm Harpys3ku:

Eg1=085 Eg, (6.38)
- NPY NPOAOIHKUTENIBHOM AeNCTBUUN Harpy3sKu:
E
Eog=Hg ="
AT g (6.39)

rae Py g - npuHumatoT no CIM 63.13330.
Xecmkocmb (hubpo6emoHHO20 sileMeHma Ha y4acmke ¢ mpeujuHaMu € pacmsiHymou 30He

6.2.15 >KecTtkocTb pnBPOGETOHHOIrO 3nMEeMeHTa Ha yyacTkax C TpeluMHaMuM B pPacTSHYTOW 30He
onpenensioT C y4eTOM CrieyoLmX MOMNOXEeHUN:

- Ce4yeHuna nocne ,El,e(bOpMMPOBaHMﬂ OCTaloTCA NITOCKNMMU,
- HanpsaxeHua B (*)Vl6p06eTOHe CXKaTOW 30HbI onpenendarT Kak and ynpyroro tena,

- HanpshkeHus B pubpobeToHe pacTAHYTON 30HbI B CEYEHUN C HOPMarbHOW TPELLUMHON onpeaensioT ¢
Yy4eTOM HENMHENHbIX CBOWCTB;

- paboTy pactaHyToro cdubpobeToHa Ha yyacTke MeXAy CMEXHbIMM HOPMarbHbIMU TPeLUMHaMu
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Y4UTLIBAKOT NOCPEACTBOM KoadhduumeHTa 1, .

XKectkoctb (pmbpobGeToHHOro anemeHta D Ha ydacTkax C TpewuHamu onpeaensitoT no dopmyne
(6.35) n npuHuMaloT He 6onee XecTkoCcTn 6e3 TpeLUnH.

3HayeHne Moayna dedopMaummn cxatoro ubpobeToHa Eﬁ;l MPUHUMAIOT PaBHbIM 3HAYEHWUIO

npuBeaeHHOro Moaynsa aAecdopmMaumm Eﬂ,, red , ONPEAEnseMoro no dopmyne

Ep,red = (6.40)

B KOTOPOW 3HA4Y€HMs1 OTHOCUTENbHbIX Aedopmanmii Eﬂ;l,md NPUHUMAIOT paBHbIMM:
0,0015 - npu HENPOAOMKUTENBHOM AEUCTBUM Harpy3Kku;

no CI163.13330.2018 (tabnwuua 6.10) - npy NPOAOCIKUTENBHOM OENCTBUN Harpy3Ku.

3HayeHve moayns gedpopmauun pacTsiHyToro chubpobeToHa Eﬂ;fl MPUHUMAIOT PaBHbIM 3HAYEHUIO

npvBeaeHHoro Mmoaynsa aedopMavimm Ejbf, red , ONPeensiemMoro no copmyne

Rﬂlf, e

E-E:lf, red = =
2

(6.41)

* popmyna cooTBeTCTBYyeT opurnHany. - lNpumevaHne narotosutens 6a3bl 4aHHbIX.

rae £l - NpefenbHble OTHOCUTENbHbIE Aedopmauuy prubpobeToHa npy PacTskeHUn, NPUHYUMaeMble Mo
5.2.9 HacTosLero ceoga npasun.

MOMEHT MHEpLMM MPUBEAEHHOrO MONEPeYHOro CeYeHUst arieMeHTa {7 OTHOCUTENILHO ero LeHTpa
TSHKECTU onpeaensioT ¢ y4eToM:

- nnowaau cevyeHna onubpobeToHa CKaToM 30HbI;

- nnowagmn cedeHnss bubpobeToHa pacTsHYTOM 30HbI C YCMOBHbIM KO3(MULMEHTOM MPUBEAEHMUS K
PMBPOBETOHY CKATOW 30HbI & s

- NowWaaun ceyveHuss cxaton apmaTtypbl C Ko3ddUUMEHTOM NpuBeaeHNs apMmaTypbl K prubpobeToHy
CXaTom 30HbI By ;

- nrowagn pacTaHyTOM apmaTtypbl C KO3(PUUMEHTOM npuBedeHns apmaTtypbl K (pubpobeToHy
CXKaTom 30HbI ;7.

Dred =g+ 1ge gy + 15 a0 ay, (6.42)

roe fﬂ,, fﬂ,f, {;, Ii- MOMEHTHI MHepUMM NMoLLaAei CeyeHns COOTBETCTBEHHO CXaTOi W PaCTAHYTOI

30Hbl (pMBpoBETOHA, PaCTSHYTOM M CXaToW apMaTtypbl OTHOCUTENbHO LEHTpa TSXKECTM NpMBEAEHHOro
MOMNepeYHoro ceveHus.

f
3HayeHust fﬁ,f, {;, I;onpepensioT no obWwMM Npasunam ConpoTUBIIEHUS MaTepMarnos, NpUHUMas

paccTosiHne oT Haubornee cxaToro BonokHa oubpobeToHa A0 LeHTpa TSHKeCTU NpMBEAEHHOrO MONepeyYHoro
ceyeHuns (pucyHok 10); ons narmbaembix aNemMeHTOB:
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Vem = Ty, (6.43)

roe X, - CpedHsas BbiCOTa CxaTou 30Hbl (hnbpobeToHa, yuuTbiBawowWwas BnusHWE paboTbl PacTAHYTOro
ubpobeToHa mexay TpelumHaMmu 1 onpegensiemas cornacHo 6.2.16 (pucyHok 10).

3Ha4eHus fﬂ, N Y., ONpesensaloT no obwum npaBunam pacdeTa reoMeTpuYecKUX XapaKTepuUCTUK
CEYEHUN YNpyrmx af1iEMeHTOB.

3HauyeHnsa koadpduumMeHTOB npuBeaeHus ¢ubpobeToHa pacTAHYTOM 30HbI ﬂﬂ,f n apmatypbl K
hnbpobeToHy Bz n CiaonpepenstoT no 6.2.18.

(M3meHeHHas pegakuus, Mam. N 2).

™ As'Qs1 Em On=Erb Em,red
i L*"-'?ﬁ;; :ES‘ i —'"_-__7,_ Os=Es'Es
/ 5 I
Ab — ! M ,f} IN"IH j
/ x —
/ /
/ 1
/
Ab! 1 "l" -
/ -
/ =
0 S Esm ! US"’ESJ‘HESJ‘C{J’ ,_,_H:

Emez Rmiz.ser

71 - ypOBEHb LieHTpa TSHKeCTU NonepeyHoro ceveHus

PucyHok 10 - lNMpuBeaeHHOE nonepeyHoe cedeHne 1 cxema HanpsPkeHHO-4ePOPMUPOBAHHOIO COCTOSAHMSA
aneMeHTa C TpelmHamMm Ans pacyeTta ero no gecdopmaumsam npyv 4encTsmm nsrmbarpoLero MoMeHTa
6.2.16 [Onda narnbaembix 3NEMEHTOB MOMOXEHNEe HeWTpanbHOW OCU (CpedHsisl BbiCOTa CXaTON 30Hbl
dmbpobeToHa) onpeaenstoT U3 ypaBHEHMWS

i

Dm0 = G S g T &g S50 — &S, (6.44)

t - -
roe Sﬁ;l], Sﬁ;fﬂ , S.SD 7] S.Sl:l - CTatn4yecCckne MOMEHTbl COOTBETCTBEHHO CXaTouM U pPacCTAHYTOU 30HbI

nbpobeToHa, pacTAHYTOM U CXKaTOW apMaTypbl OTHOCUTENLHO HEWTPANbHOWM OCK.

[na npsMOYronbHbIX CEYEHUIN C PACTAHYTON U CXXaToW apMaTypoi BbICOTY CXaTOMW 30HbI onpeaensoT
no copmyne

A
l—ﬂﬁf

& =

t N a'
[J(I—Ls gL g +qj&f :'2 +(1- ‘Iﬁ:}-(EMs 2 +2|J-.s | '%‘l'quf:' -

(6.45)

E

_':U'.s 2 +|-Lrs"3'5.51 +'1_,fbf:'J
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f
H.S I—Lr _ H.S
. 5 -
by by -
[N BHELLEHTPEHHO CXaTblX U BHELIEHTPEHHO PacTSHYTbIX 3NIEMEHTOB MOJIOKEHWE HeWTpanbHON ocu
(BbICOTY CXKaTOW 30HbI) OMPEAENSIOT U3 YpaBHEHUS

roe Hs=

_ Lpot Qe o+ G Lo+ D
S + e S pen + sy Ssp + &y S (6.46)

Y

roe »Var- pacctosaHune oT HeﬁTpaanoﬂ OC/ OO0 TOYKM NPUIoXeHund l'lpO,El,OJ'IbHOVI cunbl N, oTcToswen ot

M

LIEHTPa TSHKECTU MOMHOro ceyeHns (6e3 yyeTta TpeLunH) Ha pacctosHum €0 = E :

o, {mn, Lo, Lo, Sp0. Smeo, S, Sin- MOMEHTBI MHEpUMM M CTATUYECKUE MOMEHTBI

COOTBETCTBEHHO CXaTOW U PaCTAHYTON 30H hmnbpobeToHa, pacTAHYTON U CKaToON apMaTypbl OTHOCUTENBHO
HenTpanbHOM ocwu.

HonyckaeTcss Ons 3NEeMEHTOB MPSAMOYrOfbHOIO CEYEHWUsi BbICOTY CXKaTOW 30HbI MpU OEeNCTBUU
narnbaromx MmomeHToB M 1 npogonbHon cunbl N onpeaenstb no dopmyne

_ Ired'j"r
xm‘xMi,qmd.M, (6.47)

roe &js - BbiCOTa COKaTomn 30HbI M3rnbaemoro sanemeHTa, onpegensemas no dopmynam (6.44)-(6.45);

Lhad , ALod - MOMEHT MHEpPLUMM 1 NNOLWAaAL NPUBEAEHHOrO NONEPEeYHOro CedYeHus, onpeaensemble ans
MOrHoro ceveHusi (6e3 yyeta TpeLyH).

3Ha4veHuns reoMeTpnU4eCKNX XapakTepuctuk ceHYeHuna arnemMeHTa onpenendrT no o6LWwum npasunam
pacyeTa ce4eHunda ynpyrux ayieMeHTOB.

B dopmyne (6.47) 3Hak "nnoc" npuHMMalOT Npy CKUMaloLWen, a 3Hak "MUHYC" npu pacTarnBaroLLen
NpoaonbLHOM cure.

6.2.17 XKecTkoCTb u3rnbaembix pmbpoBETOHHBIX 3NIEMEHTOB AOMyCcKaeTcs onpeaenaTs no opmyne

D= B, g Azl — Ty, (6.48)

rae Z - paccTosiHMe OT LeHTpa TSHKeCTU pacTAHYTOW apMaTypbl A0 TOYKM MPUNIOXKEHUS paBHOAENCTBYOLEN
YCUIUI B CXKaTOW 30HE.

Ona anemMeHTOB NPSIMOYrOfibHOrO CeYeHWs Npu OTCYTCTBUM (U 6e3 y4yeTa) cxaTonm apmaTypbl
3HayeHune z onpegenstoT no opmyne

1
z=ly- 7%m. (6.49)
ﬂ,ﬂﬂ ANIEMEeHTOB NMPAMOYroJibHOro, TaBpoBOro (C MOJIKOW B CXKaTown 30He) M OBYyTaBpOBOro nonepe4vHbIX

CeYeHui 3Ha4yeHme z AonyckaeTca nNnpuHnMmaTb paBHbIM 0,8}&] .

6.2.18 3HayeHune ycnoBHOro koadduumneHTa npusegeHms pnbpobeToHa pacTaHYTON 30HbI CEYEHUS K
hnbpobeTOHY CXKaToW 30HbI MPUHMMAKT C YY4ETOM Xapaktepa ero AedOopMMpPOBaHWS NPWU PacTsXKEHUU
paBHbIM

(6.50)



3HauyeHns k03 PULNEHTOB NpUBEAEHMS apMaTypbl K PUbpobeToHy NPUHMMAOT paBHbIMU:

- ANs cKaTow apmarypbl

o, &
51~ .
Ejb,red ; (6.51)
- ANs pacTsHyToN apMaTypbl
Ctyy= E.s, red
Sa T *
Eﬂ:,red , (6.52)

roe Eﬁ:,red " Eﬂ,f,m‘- onpepenstoT no 6.2.15;

* dopmyna M aKCNnMKauMs K Hel COOTBETCTBYHOT opuruHany. - MpumedyaHue naroToBuTens 6asbl
JaHHbIX.

Es, rad - MPUBEAEHHbIA Moaynb AedopmauuyM pacTsHyTOM apmatypbl, onpedensieMbld C y4eTom
BNUSIHMSA paboTbl pacTaHyToro hubpobeToHa Mexay TpeluMHamu no popmyrne

E

B ==
s, red W, - (6.53)

5

3HadveHus koadpduumneHta W, cnegyet onpegenatb no 8.2.31 CI163.13330.2018.

(N3meHeHHas pegakuus, Mam. N 2).

OnpeneneHne KpuBU3HbI  (PUOPOGETOHHLIX 3NIeEMEHTOB Ha OCHOBe  HerNMHeWHOW
AecopmaumMoHHON Mogenu

6.2.19 KpuBun3Hbl PUOPOGETOHHBIX 3NEMEHTOB Ha y4yacTkax 6e3 TpewuH M C TpewuHamu B
pacTAHYTOM 30HE ceYeHnst cnegyeT onpeaensaTtb no 6.2.13, npu aTom:

- Npy onpeaeneHu KpUBM3H OT HEMpPOOOIMKUTESIbHOrO AEUCTBUSI Harpysku B pacyete MCMombayioT
avarpaMMbl  KpaTKOBPEMEHHOMO  AedhopMMPOBaHUS  CXaToro M pacTsaHyToro d¢ubpobetoHa, a npu
onpedeneHnn KpUBU3H OT MPOAOIDKUTENBHOMO  AEWCTBUA  Harpysku - guarpammbl  ANUTENBHOTo
AecdopMupoBaHus ubpobeToHa ¢ pacyeTHbIMU XapaKTepUcTMKamu Ans npenenbHbIX COCTOSIHWI BTOPOIA
rpynnbi;

- Ona SNeMeHTOB C HOpMarbHbIMW TpeLuHaMu B PacTSHYTOM 30HE HanpsbkeHue B apmartype,
nepecekatowen TpewmHol, onpegenstoT no 8.2.32 CI1 63.13330.2018 no 3HayeHUsAM ycpeOHEeHHbIX Ha
ydyacTke Mexgy HopManbHbIMW TpewuHaMu OTHOCUTErNbHbIX AedopMauun nepecekatolwen TpeLmHbl
pacTaHyTOn apmaTypebl.

(N3meHeHHas pegakuus, Nam. N 2).
7 NpenBapuTenbLHO HanpsikeHHble hnOPOOETOHHbIE KOHCTPYKLUMN

7.1 NMpenBapuTenbHble HaNPsHPKEHUA apMaTypbl
7.1.1 Tlpu pacyeTe npeaBapuTENbHO HanpPsPKEHHbIX (UOPOOETOHHBIX KOHCTPYKUMIA crnedyet
YUNTbIBaTb CHWDKEHUE MpeaBapuTenbHbIX HanpsXKeHn BCneacTeme notepb NpeaBapuTenbHOro HanpsxeHns
apmaTtypbl 0O mepefayun ycunum HatskeHus Ha cunbpobeToH (mepBble NOTepW) 1 Nocne nepegayv ycunus
HaTshkeHus1 Ha MOpPOBETOH (BTOpbIE NOTEPK).

7.1.2 TloTepn npeaBapuUTENbHOINO HaMpsbkeHus apmartypbl cnegyet yuutbiBatb no 9.1 CIl
63.13330.2018.
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(M3meHeHHas pegakuus, M3m. N 2).

7.2 PacuyeT KOHCTPYKLMI NO npeAeribHbIM COCTOSIHUSAM NepBOM rpynnbi
PacueT npeaBapuTenbHO HanpsikeHHbIX (PUOPOGETOHHLIX 3JIEMEHTOB NO NPOYHOCTHU

7.2.1 PacuyeT npeaBapuTENbHO HanNpPsbKEHHbIX (pMOPOOETOHHBIX 3MEMEHTOB crnegyeT Npov3BOAUTb
ONs cTaguun aKkcniyaTtaunm Ha OencTBrE U3rmbaroLLmMx MOMEHTOB U NOMEPEYHbIX CUIT OT BHELLHUX Harpy3ok u
Ons cTaguu npegBapuTenbHOro 06kaTust Ha EeNCTBUE YCUMNNIA OT NpeBapUTENIbHOIO HATSHKEHMS apMaTypbl
W yCUNUIA OT BHELLHUX Harpy3oK, AeACTBYIOLMX B CTaAMM O0OxXaTus.

PacuyeT cnepgyet BbINONHATL € y4eTOM nonoxeHun 9.2.1...9.2.6 CI1 63.13330.2018.
(M3meHeHHas pegakuus, M3m. N 2).

Pacuet npegBapuTesibHO HanpsAXeHHbIX 3TIeMeHTOB Ha AeACTBUE MN3rmbaromx MOMEHTOB B
cTagnun akcnnyartauuum no npegeribHbIM yCUInaAm

7.2.2 Pac4eT No NpOYHOCTU HOPMarnbHbIX CeYeHun cnegyeT Npou3BoaUTb CornacHo 6.1 HacTodwero
ceoga npasun ¢ ydetom 9.2.7 ... 9.2.9 CIl 63.13330.2018. lNpn stom B ¢opmynax nogpasgena 6.1

% r o 9
0603Ha4eHns nnowaneit cedenns A n A cnegyeT oTHOCUTBL Kak K Hanparaemom, Tak W K HeHanpsiraeMori
apmarype.

(N3meHeHHas pegakuus, Nam. N 2).
PacuyeT npeaBapuTenbHO HaNpPsHKeHHbIX 3fIEMEHTOB B CTaAuu NpeaBapuTeNibHOro ooXxartus

7.2.3 Tpn pacyeTe anemMeHTa B CTaauMu NpeaBapuTENbHOrO o0bXaTus ycunvMe B Hanpsraemomn
apMmaType BBOAUTCA B pacyeT Kak BHELLHAS NpoAofibHasa cuna Ny, onpegensiemaa no 9.2.10 CIl
63.13330.2018.

(M3meHeHHas pegakuus, M3m. N 2).

7.2.4 Pacyet no NPOYHOCTN 3JNIEMEHTOB MNpPAMOYrofibHOro ce4YeHuda B CTaaun npenBapUTesibHOro
obxatus NpoOn3BOOAT U3 YCIIOBUA!

- t
Ny ep<Ry-box-(iy=0,55)- Rz b (ﬂz—xj-[Tx—a]+Rsc-ﬂs(}aD—aj 1)

roe é'p - paccTtodaHne OT TOYKU MPUIOXKEeHUA ﬂpOﬂOﬂbHOVI Ccunbl Np C y4YeToOM BJIINAHUA narnbatowero

MOMeEHTa M OT BHELUHEN Harpy3ku, JEVCTBYIOLLEN B CTAaOUN U3rOTOBMEHNsT (COOCTBEHHAst Macca anemMeHTa),
00 LEHTpa TSXKECTU CeYEeHUs] HeHanpsiraeMon apmaTypbl pacTSHYTOM WNM HaumeHee cxaTtow (npu
MOSTHOCTBIO CXKaTOM CeYEeHUM fieMeHTa) OT aTux yeunui (pucyHok 20), onpegensiemoe no dopmyne

=20, +05h-at 2L

P b
EDP - pacCTodAHNE OT TOYKU NMPUNoXeHna CUnbl NP 00 LUeHTpa TAXeCTU ceYeHUd aNieMeHTa;

®p (7.2)

R - pacueTHoe conpoTueneHne pubpo6eToHa cxaTmio, NPUHMMAEMOe MO NIUHERHON MHTEPMONSLIK
Kak Ans Knacca ubpoGEeToHa MO MPOYHOCTU Ha CXKaTWe, YMUCIIEHHO PaBHOTO NEPeaTOuHON MPOYHOCTH
ubpobeToHa Ky ;

Rﬂ;fj - pacyeTHoe conpoTuBneHne UBPOGETOHa pPaCTSXKEHUIO, MPUHMMAeMoe MO  NIUHENHOW

MHTEpnonauun no Tabnuue 2 kak gns knacca gpubpobeToHa Mo OCTaTOYHOM MPOYHOCTM Ha pacTshHKeHue,
YMCINEHHO PABHOro NepeaaToYHON NPOYHOCTM PrbpobeToHa Ha pacTskeHne Rﬂ,f ;

33



F.. - pacyeTHOe COMPOTUBMEHWE HEHanpAraeMoi apmaTtypbl CKaTuio, MPUHUMAaemMoe B CTaavu
npeaBapuTensHoro ooxartusa He 6onee 330 MlMa;

[ - “ v
A - nnowagb cedveHuss HeHanpsiraemoil apmatypbl, PacroNOXeHHON B Haubonee CxaTonm 30He
CeYEeHNs anemMeHTa.

BbICOTy CKaTom 30Hbl PUGPOGETOHA ONPEAENnsIOT B 3aBUCMMOCTM OT 3HAYEHUsI &, ONpeaensiemMoro
R.S
y g, g =—
no dopmyne (6.1) c NoacTaHOBKOM B Hee 3HayeHuss = ¢ E. . Toe K, - pacueTHoe conpoTuBreHue

pacTsHYTOM HeHanpsiraemon apmatypbl A; v £ 2 =0,003:

x
a) npu ﬁ:_c—:‘iﬂ( 11) -
H pucyHok 11) - no cbopmyne

- Ny +Rs A— R, -ﬂ;+Rﬁf3-b-ﬁz
(R&f +5 ﬁ,ﬂ)-b ; (7.3)

="t
6) npu _% £ _ no coopmyne

+& ,
Ny +R; 4 -ﬁ—ﬂsc A+ Rggabh

x= SR
2R, A,
(Rg+R gl bt—= 5 : (7.4)
R
N FscAs'
\ R Rehs N NZANNY
Np = i L‘*_//'/,
ke r_
’ :':: E."b.bx l //
E - "
1 - 1
!I = €  Rewb (h-x) < <
& 1 | ¢
! ] RsAs |
S -— N — J
% & i
R As !_.e—"’rf b

PucyHok 11 - Cxema ycunumn n aniopa Hanps>keHUn B Ce4eHUn, HopMansHOM K NPoAoNbHON OCx
n3rnbaemoro nNnpeaBapuUTENbHO HaNPSXXEHHOro areMeHTa Npu ero pacyeTe no NPoYHOCTU B cTagun obGxaTus

7.2.5 PacyeT N0 MPOYHOCTU IMEMEHTOB TaBPOBOMO W [BYTABPOBOIO CEYEHUA B CTaguu
npegBapuTENbHOro 06XaTus NPOM3BOAAT B 3aBUCUMOCTU OT NONOXEHWUSI TPaHULbI CXKaToW 30HbI:

€CINnn rpaHuLa CxXaToln 30HbI MPOXOAMT B MOSIKe (PUCYHOK 5, a), T.e. cobniogaeTcs ycnosme
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NP = Rﬂ’ f:'_;:' .32-:1? _ijf?[bf ;Ef +&, - I:.EZ—.EEJ:' —.32-;:'}]4'356 ﬂ; -R, A, (7.5)

pacyeT NPOU3BOAST U3 YCIOBUS:

Nyoep SRy b -x-(hg —0,55)— Ry [by hp (0,500 — &) +hy, by, - (0.5k, +h,—a)+

+E:'";:~ I:?z";r —x)- (05 (Ez}- +x0]+ R, - AL (kg —a"), (7.6)
B M
LA T (7.7)

rae £Qp - CM. 7.2.4,

Zg - pacCTosiHMe OT LEeHTpa TSKEeCTU CeYeHus 3feMeHTa [0 pacTaHyTon (HaumeHee cxaTon)
HeHanpsraemoun apmarypbl.

BbicoTy cxxaTow 30HbI onpeaensioT:

==
npu 5 B =tr - no opmyne

Ny R At Ry B 4y 4y hp)— Ry A
E:'w '(Rﬂlﬂ +ijjl ; (7.8)

t="xt
npu _% E - no dopmyne

1+E_|R t ' tor
NP +Rs'ﬂs -E—Rsc-ﬂs +ijf3[bf'ggf+bw(k_kf —.'gﬂle+f?f .'gﬂf]

2R A . (7.9)
Mll-Ep)

€CIN1 rpaHuLa cxXaToln 30Hbl NpoxoauT B pebpe (pucyHok 5, 6), T.e. ycnosue (7.5) He cobnogaeTcs,
pacyeT NPon3BOASAT U3 yCroBuUS

r=

(Rﬁl +Rﬁf3)-f}}' +

Nyep=Ry [8p My (=05 ke )by, (x=hp ) (y=hp =05 2+05 Ap)-
Ry [By -l (0.5 ke —8)+hy, (i +}z}- —x) (4 =05 -(x+h, —;2_}- )+

, , 7.10
bbb (0,5 0y )Ry AL (g —a), (710
BBLICOTY CKaTOil 30HbI ONpeensioT:
x
a) npu iz%E&R - no chopmyne
Nyt Ry A+ R (B Ry by By by )~ Ry Ky (B —b,)~ Ry 4]
By (Rpez + B ) L (7.11)

X

6) npw ¢ = % SR _ no dopmyne
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1+E_,R

NP+RS.AS.ﬁ—ﬂx.ﬂgmﬁﬂ[bf.;zf+bw.(;g—;gf)]
Ry + By by K5 .12
R g (1)

PacyeTr no MpoO4YHOCTM HOpPManbHbLIX CEYEHMW Ha OCHOBE HenuHenHon aedopmaLUMOHHOM
moaenu

7.2.6 lpu pacyeTe MO MNPOYHOCTU HA OCHOBE HENUHENHOW AedOopMaUMOHHON MOAENU YCUINS n
JedopmMmaunn B Ce4eHNn, HopMasibHOM K NPOAOSIbHOM OCK afeMeHTa, onpeaenstoT cornacHo 9.2.13...9.2.15
CI1 63.13330.2018 1 6.1.13 HacTosLWEro ceoga nNpaBus.

(M3meHeHHas pegakuus, Mam. N 2).

7.3 PacyeT KOHCTPYKUUA NO NnpeAenbHbIM COCTOSAHUAM BTOPOM rpynnbl
7.3.1 PacyeTbl nBpoBETOHHBIX KOHCTPYKLMI MO NpeAeribHbIM COCTOSIHUSIM BTOPOW rpynnbl cnegyet
npov3BoauTb € y4etoM nonoxeHun 9.3.1...9.3.4 CI1 63.13330 n 7.3.2...7.3.8 HacToALLEero ceoga npasus.

Pacuetr npepBapuTenbHO HanpsXeHHbIX (PUOPOOETOHHbLIX 3N1IeMEHTOB MO OOpa3oBaHUIO U
PacKpbITUIO TPELWUH

7.3.2 PacuyeT npeaBapuTenbHO HaMpPsHKeHHbIX u3rmbaembix 3neMeHToB no obpasoBaHuio
PacKpbITUMIO TPELUMH criedyeT Npou3BoanTb UCXOOSA U3 MOMOXEHUW, yKas3aHHbIX B pasgerne 6.2 U ¢ y4eTom
7.3.3...7.3.8.

OnpegeneHne MomeHTa o6pa3oBaHNs TPELUMH, HOPMarnbHbIX K MPOAOSILHON OCU 3fieMeHTa

7.3.3 Warnbarowmn momeHT M .. npn o6pazoBaHum TpelmH B 06LIEM Criydae crieayeT onpeaensThb

no gecdopmaumoHHon mogenun cornacHo 7.3.9. [na npocTbiXx ceyeHun (MPSIMOYroflbHOrO M TaBpPOBOrO
CeYeHN C apmaTypomn, pacnosioKEHHON Y BEPXHEN U HWXKHEW TpaHEn CeYeHusi, C MOSMKOM B CXATOW 30HE)
MOMEHT TpeLMHOObpa3oBaHus onpeaensTb gonyckaeTcs cornacHo 7.3.7.

7.3.4 MomeHT o06pa3oBaHWsi TpeluH cnegyeT onpefensiTb C y4eTOM Heynpyrux aedopmauun
pactsHyToro dmnbpobeToHa no 7.3.5.

Honyckaetcss MOMeHT obpa3oBaHUs TpewuH onpegenaTtb 6e3 ydveta Heynpyrux gedopmMauun
pacTaHyToro unbpobeTtoHa, npuHumas B dopmyne (7.13) Wp; = Weq . Ecnin npu aToM TpeboBaHUS MO

BTOpPOW rpynne npeaerbHbIX COCTOSAHWIA He YOOBMNETBOPSOTCSA, TO MOMEHT 06pa3oBaHus TpewuH crieayet
onpeaensTb C y4eTOM Heynpyrux Aedopmaunii pacTaHyToro guépobeToHa.

7.3.5 MomeHT 06pas3oBaHusA TpewuH npeaBapuUTENbHO HaMpPsKEeHHbIX M3rMbaemMbiX 3NeMEHTOB C
y4yeToM Heynpyrmx gecdopmMaumi pactaHyToro mbpobetoHa onpeaenstoT no opmyne

Mcrc:ijf,rec'WpEiP'gﬂp, (7.13)

roe ng - MOMEHT COMPOTMBIIEHNS MPMBEAEHHOIO CEeYEeHUs ANS KpanHero pacTsHYTOro BOJIOKHA,
onpegensemMblin C y4eTOM nonoxeHun 6.2.6;
fap = %lp + 7 - paccTosiHMe OT TOYKM MPUMOXKEHUS YCUNUS NpeaBapuTenbHoro obxatua P oo s4poBon
TOYKM, Hanbornee yaaneHHoN OT pacTsIHYTOM 30HbI, TPELNHOOOpa30BaHNe KOTOPOWN NPOBEPSAETCS;
£[lp - TO €, A0 LIeHTPa TSHKeCTU NPUBEAEHHOTO CeYeHus:;

# - pacCTOsiHMe OT LeHTpa TSHKEeCTU NMPUBEOEHHOro CeYeHust 4O SOPOBOM TOUKM OMpeaenslT no
dopmyne

_ W;‘ed

T A (7.14)
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B dopmyne (7.13) 3Hak "nnioc" npuHMMaloT, KOrga HamnpasfeHus BpalleHUs MOMEHTOB P-é';rp "
BHELUHero narnbaroLlero MomeHTa M npoTnBONONOXHbI; "MUHYC" - KOrga HanpaBfeHUsa coBnagatoT.

3Havenns W,qn A.,q onpegensior no 6.2.7.

Ansi NpsAIMOYronbHbIX CEYEHWUA 3HaYeHue ng npv AenNCTBUM MOMEHTA B MIIOCKOCTU OCKM CUMMETPUN
gonyckaeTtcs onpefenatb no dpopmyne (6.26).

7.3.6 OnpegeneHne MomeHTa 00pa3oBaHMs TPEeLWWH Ha OCHOBE HenvHeWHoW aAedopMaunoHHON

MOAENM NPOU3BOAAT UCX0as M3 7.2.6, NPy STOM pacyeTHble XapakTepUCTUKN MaTepuanoB NpMHMMaloT Ans
npeaernbHbIX COCTOSIHUIA BTOPOW rpynnbi.

3Hauenne M ... onpegensioT, npuHMMas OTHoOcUTEnNbHyl Aedopmaumio ubpobeToHa Eh man Y
pacTAHYTOW T[paHU 3neMeHTa OT [AEWCTBUS BHELUHEW Harpys3kd, paBHOW MpefenibHOMY 3HaYeHuio
OTHOCUTENbHOM AedopmaLmn prubpobeToHa Npu pacTsikeHum, £ by uji ycTaHoBneHHoMy no 6.1.13.

Pacuet LWNWPUHDbI PAaCKpPbITUA TPELWNH, HOpMaribHbIX K npop.oanoﬁ OCHU 3NneMeHTa

7.3.7 WnpuHy packpbiTUs HopMarbHbIX TpelwuH onpeaenstoT no 8.2.15 CI1 63.13330.2018 ¢ ydyeTom
7.3.8.

(N3meHeHHas pegakuus, Nam. N 2).

7.3.8 HanpsikeHuss O, B pacTaHyToM apmartype wusrmbaembix npeaBapuTenbHO HanpsXeHHbIX
3NEeMEHTOB OT BHELLHEN Harpy3ku onpeaensoT no gopmyne

o= Mp(;gﬂ_yc:'_ Np oty
’ yod Ao ’ (7.15)

roe irmd, -tqmd , M. - MOMEHT MuHepuuu, nnowagb NpuMBeOEeHHOro nonepe4vyHoro ce4veHus anemMeHTa U

paccTosiHMe OoT Hanboree CXXaToro BOMOKHA [0 LieHTpa TsHKeCTU NPUBEOEHHOMO CEYEHUs, onpeaensemMble C
y4yeToOM MIOLWaan CEYEHMS CXKaTOW U pacTsaHyToW 30H hmbpobeToHa, Mnowaaen cedeHus pacTAHYTON U
cXkaToun apmaTypbl cornacHo 6.2.14, npyHMMasi B COOTBETCTBYHOLUMX (popMyrax 3Ha4yeHus1 KoapuLMeHTOB

npueneHus Xy, Ci;ou Ly no dopmyne (6.28);

Np - ycunue npenBaputesibHoro obxatus;
Mp - un3rmbarwmnn MOMEHT OT BHELUHEWN Harpyskm u ycunma npeaBaputeribHoro obxatus,

onpegensembin no dopmyne

M,=MtN, ¢, (7.16)

é‘l:lp - pPacCcTtodHMEe OT TOYKU NPUNIOXEeHUA YCUnuna npenBapuUTesibHOro obxatus Np A0 UeHTpa
TAXEeCTU NnpnBeaeHHOro ce4eHu4.

3Hak "MuHyc" B dopmyne (7.16) npuHMmaloT, Korga HanpasfneHust BpalleHuin MoMmeHToB M
" Np-énp He coBnagatoT, 1 "nnc" - Koraa cosnagatoT.

[onyckaeTcst HanpsbkeHwe &, onpeaensTb no popmyne

_ M_Np '(Z_Qsp}_ﬁjbfz'ﬂbf Zhi
z- A, ; (7.17)

Cs
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roe z - pacCTosiHME OT LeHTpa TSXKeCTU apMaTypbl, PacrnofioOXXEHHON B PacTAHYTON 30HE CEYEHUS, OO TOYKU
NPUMOXEHUS PaBHOAENCTBYIOLLEN YCUINUIA B CKATOW 30HE SNEMEHTA;

Ay - NNoWaab pacTaHyTON 30HLI CEYEHNS ANIEMEHTa;
€5p - PACCTOSIHME OT LIEHTPA TSXKECTM TOW ke apMaTypbl A0 TOUKU NPUNOXKEHNS yCUITUS NP ;

Zpe - PACCTOSIHWE OT TOYKU MPUIOXKEHUS PaBHOOEWCTBYIOLLEN YCUNWUIA B PAcTAHYTON 30HE 3riemMeHTa
00 TOYKWN MPUNOXEHNSA PaBHOAENCTBYIOLLEN YCUNNIA B CKaTON 30HE reMeHTa.

[nsi aNemMeHTOB MpPsSIMOYrOfibHOrO MOMEPEYHOr0 CeYeHWst NPy OTCYTCTBUM (Unn 6e3 y4yeTa) ckaTon
apmaTypbl 3Ha4YeHve z onpeaensitoT no dopmyne

X _3-.32+XN

Z=kn—?; T = . (7.18)

BbICOTy CXXaTOW 30Hbl CeYeHus Xy SNIEMEHTOB NPAMOYronbHOro, TaBpOBOIro (C NosiIkoMn B CXaTom
30He) N [OBYTaBpoOBOro nonepe4yHoro cedYeHunda onpeaendarT, Kak and narmbaembix anemeHToB 6e3

] NP

+ -z

npegHanpsXXeHns cornacHo 6.2.16 ¢ yMHOXeHMeM 3HadeHus |l Ha M “|.B NnepBOM NPUBIIMKEHUN
. M,

3Ha4YeHne z gonyckKkaeTca onpenenAatb, NpuHMMaa pacCTtodHne OT TOYKU NMPUIOoXXeHUA paBHOﬂeVICTBleU.leVI
ycvu'||/|17| B CXaToW 30He 40 Hanbonee cxaToro BOSIOKHA CevYeHust paBHbIM 0,3 h(} .

HanpsxeHnsa ©; , onpegensemble no dopmynam (7.15) un (7.17), He [OMXHbl NpeBbIWaTb
(R.s,ser _Gsp )-

(N3meHeHHas pegakuusa, Mam. N 1).

PacueT npeaBapuTenbHO HanpsikeHHbIX hMOPOOETOHHBLIX 3N1IEMEHTOB NO Npornéam

7.3.9 PacyeT npeaBapuTenbHO HampsKEHHbIX 3NeMeHTOB Mo npornbam cregyeT npou3BoAvTb MO
ykazaHuam 6.2.12-6.2.19 u ¢ yyetom ykasaHun 7.3.10, 7.3.11.

7.3.10 KpwvBusHy un3rnbaembix npegBapuTenibHO HaMNPSKEHHbIX JNEMEHTOB ; OT [JeuncTBus
COOTBETCTBYIOLLMX HArpy3oK onpeaensoT no dopmyne

1_ M—Np-é‘np
- = D , (7.19)

roe M - narmbaroLmii MOMEHT OT BHELLHEWN Harpysku;
N p W E0p - ycunve npeasapuUTenbHOMo obXaTms M ero 3KCLEHTPUCUTET OTHOCUTENbHO LEeHTpa
TSXKECTU NPUBELEHHOrO NONEPEYHOro CeYEeHNS NEMEHTA;

D - n3rnbHas »ecTKOCTb NPUBELEHHOIO MOMNEPEYHOro CeYEHUs areMeHTa, onpegensieMmas no 6.2 kak

ANs BHELEHTPEHHO CXaToro ycunvem npegBapuTenibHOro obxaTus anemeHTa C yy4eToMm wuarnbaroLero
MOMEHTa OT BHELLUHEW Harpy3kn (pUCyHok 12).
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AxQlez Emiz Rz ser

1 - YPOBEHb LIEHTpa TSHKECTU NpMBeAeHHOro 6e3 yyeTa pacTsHyTOM 30HblI (hubpo6GeToHa NonepeyHoro
ceyeHus

PucyHok 12 - MpuBeaeHHOe NnonepeyHoe ceyeHune 1 cxema HanpspkeHHO-0edopMUPOBAHHOIO COCTOSIHUSA
n3rnGaemoro npeaBapuUTeNbHO HanNPsHKeHHOro areMeHTa ¢ TPeLLMHaMN NpKu ero pacyeTte no gedopmaumsm
OnpepeneHve KPUBU3HbI NpeABapUTEeNibHO HaNpPsXXeHHbIX 3NIeMEHTOB Ha OCHOBe HeNIMHEeMHOM
aedopmMaumMoOHHON Mogenu

7.3.11 KpuBusHbl (prMBPoBETOHHLIX 3MNEMEHTOB Ha y4vacTkax 6e3 TpewwmH M C TpewuHamn B
pacTAHYTOW 30HE cedyeHust criefyeT onpedenstb no 6.2.19, npu 3TOM ANs 3NIEMEHTOB C HOpMasibHbIMU
TpewmHaMn B pacTAHYTOM 30HE HanpsbkeHWe B HanpsraeMon apmaType, nepecekalwwen TpeLuvHbl,
onpegenstoT no 9.3.16 CIN 63.13330.2018.

(M3meHeHHas pegakuus, M3m. N 2).

8 KoHCTpyKTUBHBbIE Tpe6oBaHUA

8.1 [Ona ob6ecneyeHnsa 6Ge3onacHOCTM W  3IKCMNyaTalLMOHHOW MNpUrogHocTM UOpPOBETOHHBIX
KOHCTPYKLUMIA NOMMMO TpeboBaHWI K pacyeTy crefyeT Takke BbIMOSMHATb KOHCTPYKTUBHbIE TpeboBaHUA K
reoMeTpuyeckum pasmepam U apMuUpoBaHMIo0.

8.2 leomeTpuueckne pasmepbl (PUOPOBETOHHBLIX KOHCTPYKLUUM WU WX apMUpoOBaHUe CTepXXHEeBOW
apMaTypon [OMmkHbl cooTBeTcTBOBaTh TpeboBaHuam CI1 63.13330, yCTaHOBMEHHBIM K reOMEeTpPUYECKUM
pasMepam 1 apMMPOBaHNIO BETOHHBIX U Xene300eTOHHbLIX KOHCTPYKUMI U3 6eToHa 6e3 cogepxkaHns uobpbl,
n 8.3-8.6 HacTosLero csoga npasusi.

(M3meHeHHas pegakuus, M3m. N 2).

8.3 Ba3zoBylo (OCHOBHYID) ANVHY aHKEpOBKM, HeoGXoaumyilo Ans nepefayn ycunusi B apmaType C
MOMHBIM PACHETHBIM 3HAYEHMEM CONPOTUBNEHUs K. Ha (uBpo6eToH, onpeaensaioT No dopmyre

R, A

Oen =5
Fyond s

(8.1)

roe As n .- COOTBETCTBEHHO nNfowaab nonepeyHoro cevYeHua aHKepyemoro CTepXHA apmaTypbl U
nepnmMeTp ero ce4yeHud, onpegendemMmble N0 HOMUHalNIbHOMY ANaMETPY CTEPXKHA;,

Rbond - pacyeTHOe conpoTuMBIieHMNEe cuenneHna apmMmatypbl C 6eToHOM, npuHMMaemoe paBHOMEPHO
pacnpegeneHHbIM No ArnnMHe aHKepPOBKU U onpeaendaemMoe no cbopmyne
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Fpond =M1 M2 £y, (8.2)

roe & i - PaC4YETHOE conpoTuBIieHNe hbpobeToHa OCEBOMY PACTSKEHMIO;

N n T2 - ko3ddOULUNEHTbI, y4uTbiBaKOLWME BNWSHWE BMAA MOBEPXHOCTM W pasMepa AnameTpa
apmaTypbl, npnHuMaemsble no Cl1 63.13330.

8.4 KoadhpuumeHT ¢hmbpoBoro apmmpoBaHus no obbemy pekoMeHAyeTCa MpuHMMaTth B npefenax
000524 =0018 | [Ins KOHCTPYKUMIA MOABEPKEHHBIX WUCTUPAIOLIMM  BO3MEICTBUSM UMK  MpK

NPeabaABMNEeHUM K HUM TMOBbILLEHHbIX TPeboBaHWN K TPELMHOCTOWKOCTM AOMycKaeTcs, Mpu Hanmuuu
9KOHOMMYECKOro 060CHOBaHUSA, NPUHMMATL GOMbLIMIA KO3 PULNEHT PUBPOBOro apMMpOoBaHKs No 06bemy.

8.5 dpakumm kpynHoro 3anonHuTens Ans ubpoOeTOHHON CMecU pekoMeHayeTcsl NpuHMMaTb He
6onee 20 mm.

(BBegeH gononHuteneHo, Nam. N 2).

8.6 TonwuHy 3awmTHOro cros pmnbpobeToHa ¢ HemeTannmnyeckon pmbpon HaszHavatoT cornacHo Cll
63.13330 ¢ y4eTOoM TMNa KOHCTPYKUMM, pOMM apmatypbl B KOHCTPYKUMSAX (npogonbHas paboyas,
nonepeyHas, pacnpegenqrenosHas, KOHCTPYKTUBHAs apmatypa), YCroBUi OKpyXatowen cpedbl u gnameTpa
apmaTypbl.

(BBegeH gononHuteneHo, Nam. N 2).

Mpunoxexne A
(cnpaBo4HoE)

OCHOBHble OyKBeHHble 0603Ha4YeHusA

Ycunusi om 8HeWwHuUx Hagpy30K U 8030elicmauli 8 nornepeyHoOM cedeHuu aremMeHma

M - nsrnbatoLmin MOMEHT;

Jf . _v3rmbalownii MOMEHT C Y4Y4€TOM MOMEHTa YCunus npeaBapuTensHoro obxatvs
OTHOCUTENbHO LieHTPpa TSXXECTN NPUBEAEHHOIO CeYeHNs;

N - npoponbHas cuna;
Q - nonepeyHas cuna;

Xapakmepucmuku Mamepuanos

Rﬂ: HOpMaTMBHOE conpoTuBrneHne pubpobeToHa 0CceBOMyY CXKaTHio;
n-
?
R B _-pacyeTHble conpoTueneHus GubpobetoHa OceBOMY CXaTUO AN npeaenbHbIX
Soo S, ser COCTOSIHUIA COOTBETCTBEHHO NEPBOW M BTOPOW rpynn;
Rﬁnf HOopMaTMBHOE conpoTuBneHne pubpobeToHa 0CEBOMY PACTSKEHMIO;
SN
B ¢ & ¢ _pacyeTHble conpoTueneHns ubpobeToHa OCEBOMY PacTSXEHWO ANnd npeaerbHbIX
Sot o LS T oo croannin cOOTBETCTBEHHO NepBOt M BTOPON FpYM;
R _ HOpMaTuBHOE ocTaTouyHoe COMNpOTUBNEHMNE pnbpobeToHa pacTsKeHUto,
JbeZ,n COOTBETCTBYHOLLIEE 3HAYEHUIO MEPEMELLEHMI BHELWIHUX rpaHen Hagpesa 0,5 mm npwu
UCNbITAHUSAX Ha U3rmo;
Rﬂ 3 HOpMaTMBHOE ocTaToyHoe COMNpOTUBNEHNE nbpobeToHa pacTsKeHUto,
Min-T

COOTBETCTBYyHOLlEee 3Ha4YeHU nepemel.u,eHMVl BHELLHNX rpaHe|7| Hagpesa 2,5 Mm npu
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MCNbITAHUSX Ha U3rno;

_ pacyeTHble ocTaToYHble ConpoTUBNEHUst MBpo6eToHa PacTHKEHNIO ANa NPeaenbHbIX
COCTOSIHUIA COOTBETCTBEHHO MEPBOM 1 BTOPOK rpynm;

Rmia, Emeo, ser

pacyeTHble OCTaTOYHblE CONPOTUBNEHUS PMBPOGETOHa pacTsHKEHMIO AN NpeaenbHbIX
COCTOSIHUI COOTBETCTBEHHO NMEPBON 1 BTOPOW rpynn;

Epis, Ripes, ser -

_ pacueTHoe conpoTusneHne nmbpobeToHa cMATHIO;

Rﬂ:, iog

Ry - PACHETHOE COMPOTUBNEHME CLIENINIEHNS apMaTypel © h1BpPOGETOHOM;
on

P R _pacueTHble COMPOTUBNEHUS apMaTypbl PacTSKEHWIO AN MPeferbHbIX COCTOsHMIA
50 75 38T C00TBETCTBEHHO NEpBOW 1 BTOPOW FPY;

R _pacyeTHoe CONPOTUBINEHNE NONEpEeYHON apMaTypbl PACTKEHMIO;
S

£ _pacyeTHOe CONpOTMBREHMEe apMaTypbl CKaTWio Ans NpefenbHbIX COCTOSHMIA NepBoii
S0 .
rpynnbi;

_ HavanbHbIN MOAynb yNpyrocty dnbpobeToHa Npu CKaTun U pacTsSXeHUH;

Ep

npvBeAeHHbI Modynb aedopmanum cxatoro dnbpobeToHa;

Ejb,red'

_ npuBefeHHbIN Moaynb AedopMaLIMmn pacTaHyToro hubpobeToHa;

E fhE, red

E__ MOAynb ynpyroctin apmatypel;

E

i npuBeAeHHbI Modynb AedopMaumn apMaTypbl, PacnonoXeHHON B pacTAHYTOW 30He
s, red -

’ AnemMeHTa C TpelwnHamu,

S0, ). p- POACTIbHbIE OTHOCHTENbHbIE dedopmaumn  ubpobeToHa COOTBETCTBEHHO MNpu
ol = btln paBHOMEPHOM OCEBOM CXXaTUM Y OCEBOM PaCTSKEHUMU;

.0 - OTHOCUTENbHBIE AePOPMaLIMM APMATYPbI NIPU HAMPSHKEHUN, PAaBHOM . ;

_ OTHocuTenbHble AedopMmaumn ycaaku nbpobeToHa;

€. sh

(P, o - Ko3apuumneHT nonsyyvectn pmbpobeToHa;

»

™~ oTHOWeHNE COOTBETCTBYIOLUMX MOAYNEen ynpyroctu apmatypbl E_S n ¢unbpobeToHa

Ep.

XapakmepucmuKu rosnoxeHusi npodosibHou apmMmamypsbl 8 rnoriepedyHom cevyeHuu srnemeHma

S - 0603HaveHne NpogoNbLHOW apMaTypbl:

a) Npu HanuuMM CXaTol U pacTAHYTOW OT AEWCTBUS BHELUHEN Harpy3ku 30H cedeHus -
pacnonoXeHHON B pacTsHYTOW 30HE;

©) Npu NONHOCTBLIO CXXATOM OT AENCTBUS BHELLHEN HAarpy3Kkn CEYEHUN - PaCMONOXKEHHON
Yy MEHee CXXaTon rpaHu ceyveHus;

B) NPW MOJTHOCTLIO0 PACTAHYTOM OT AeMCTBUSA BHELLHEN HArpy3Ku CEYeHUN:

41



S -

- ANSi BHELEHTPEHHO PacTsHYTLIX 3MEMEHTOB - PACMONIOXEHHOW y Gonee pacTsHyToi
rpaHu ceyeHus:;

- AnAa UeHTpalnbHO-PaCTAHYTbIX 3J/IEMEHTOB - BCEN B nonepe4yHoOM ce4eHUn anemMeHTa;
0603HayYeHne NpPoaobLHON apMaTypsl:

a) Npu Hanuuum CKaTon U pacTAHYTOW OT AENCTBUSA BHELLHEW Harpysku 30H CEYeHUs -
pacnornoXeHHOW B CXaTOW 30HE;

6) Npw NOSTHOCTBLIO CXXaTOM OT OENCTBUSA BHELLUHEN HAarpy3ku Ce4EHUN - pacnofioXXeHHOM
Yy bornee cxarton rpaHn ceveHnd;

B) MNPV MNOMHOCTBIO pPacTAHYTOM OT [AEeNCTBUS BHELIHEW HarpyskM ceyeHun
BHELIEHTPEHHO PAaCTAHYTbIX 3NIEMEHTOB - PACMONOXEHHON Y MeHee pacTAHYTOW rpaHn
ceyeHus.

Feomempuyeckue xapakmepucmuku

b -
E:'f, i
h-
Ezf,}'z' -
a, 8-

}207 ;EID'
X -
-
Sw-

é‘n-

e e -

n-

K-

E':‘P-

I-

jﬂ?‘! -

LUMPWHA NPSIMOYTOSIbHOro peGpa TaBpoOBOro U ABYTABPOBOIO CEYEHMUIA;

LUMpMHA MOMKU TaBPOBOIO U ABYTABPOBOIrO CEYEHUN COOTBETCTBEHHO B PACTAHYTOW U
cXXaToun 30Hax;

BbICOTa NPAMOYrofibHOro, TaBpoBOro 1 AByTaBpOBOro ceyeHu;

BbICOTa MOJIKM TaBpPOBOro M ABYTaBpPOBOIo ceyeHun B paCTﬂHyTOVI MU CKaToOW 30Hax,
COOTBETCTBEHHO;

paccTosiHMe OT paBHOAEWCTBYHOLLEN ycunuin B apmatype S n S’, COOTBETCTBEHHO, [0
Onvxanwen rpaHn ceveHus;

paboyas BbIcOTa ceveHus, paBHas (h-a) n (h-a’), CoOoTBETCTBEHHO;

BbICOTa CXaToW 30HbI PMOPOGETOHE;

x
OTHOCUTENbHAdA BbICOTa CXaTol 30Hbl hubpobeToHa, paBHas hg ;

paccTodaHne Mmexay xomytamu, nsmepeHHoe no arinHe arieMeHTa;

3KCLIEHTPUCUTET NPOAO0NbHON cunbl N OTHOCUTENbHO LEHTpa TSKECTU NpuBegeHHOro
ceyeHus, onpegensiemol ¢ yyetom 7.1.7 n 8.1.7;

paccTosiHUSA OT TOYKM MPWUMOXEHUS NPOAOoNbHOW cunbl N OO0 paBHOAENCTBYHOLLEN
ycunuin B apmatype S u S’, COoTBETCTBEHHO;

OKCLUEHTpUCUTET yCunma npeaBaputesibHOro 06XaTusi OTHOCUTENBHO LEeHTpa TAXeCTU
npmBeaeHHOro ceveHud,

paccTosiHMe OT HelTparbHOMW OCYM [0 TOYKM MPUIIOXKEHWUS YyCUNUS NpeaBapUTeEnbHOIo
06XaTus ¢ y4eTOM U3rnbatoLero MOMeHTa OT BHELLHEW Harpys3Kku;

pacCcToAHME OT TOYKM NPUNOXEHNA yCUnma npeaBaputenbHOro obxaTtus Np C y4yeToMm

n3rnbaroLlero MOMeHTa OT BHELUHEN Harpys3ku [0 LEeHTpa TSHKECTU pacTsiHyTOW unm
HauMeHee cXXaTon apMmarypbl;

nponeT afieMeHTa,

OJTMHA 30Hbl aHKEPOBKW;
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J. _ AnvHa 30HbI NepeaaYn NpeaBapuTENbLHOTO HanpsKeHUs B apMaType Ha (ubpo6eToH;

I _ pacyeTHas AnuHa anemeHTa, NoABepraioLLerocs AeCTBUIO CXUMatOLLEe NPoaonbHOIA
CUnbI;

i - paguyc MHepUMMU MOMEpPEeYHOro CeYEHWUsi dreMeHTa OTHOCWUTENbHO LeHTpa TSKeCTu
ceyeHus;

4. . _HOMWHanbHbIA  OUAMETp  CTEepXKHEW MNPOJOMbHOW U MOMepeYHor  apmaTypbl,
5 T C00TBETCTBEHHO;

_,.gs _,.gsr _ nrowaam cedeHus apmatypbl S u S, COOTBETCTBEHHO;

‘AS _nnowanb ceveHnsa XOMyToB, paCnoJIOXKeHHbIX B ofHon HopmaanoM K I'IpO,D,OJ'IbHOVI ocu
s aieMeHTa NJ10CKOCTH, nepeceKarou_teVl HaKINOHHOE ceYveHune;

m _ KO3(hPULUMEHT apMMpoBaHUS, OMnpeaensemMbli Kak OTHOLUEHWE MolWaan CceveHus
5
apmaTypbl S K Nriolaan NonepeyHoro cedveHus anementa £ - % 6e3 ydyeta csecos
CXaTbIX U PACTAHYTLIX MOMOK;

L _KoadppuumeHT  cbmbpoBoro  apMupoBaHus no  obbemy, onpefensembin - Kak
S OTHOCUTENbHOE coaepkaHne obbema pnbp B eanHuLe obbema pmbpobeToHa;

A - nnouwaak Bcero pubpobeToHa B NonepevyHoM ceyeHuu;

Ab _nnowagb ceveHunst ubpobeToHa cxkaTon 30HHbI;

g - MOWAAL CeHeHNS punbpobeToHa pacTAHYTOM 30HbI;
Amd _ nnowaab nprBeaeHHOro CeYeHUs ANeMeHTa;
A, - "nowank cMATus unbpobeToHa;

J - MOMEHT uvHepuun ceyeHuss Bcero ¢uBPOGETOHa OTHOCUTENBHO LEHTpa TAXeCTU
CeYeHns AnemMeHTa;

MOMEHT WHepuun npuBeageHHOro cevYeHuna JaremMeHTa OTHOCUTENIbHO ero LueHTpa
TAXEeCTH,

fred -
W - MOMEHT CONPOTUBIEHNUS CEYEHMS ANeMEHTa AN KpaHEero pacTsiHyTOro BOSIOKHA.
Xapakmepucmuku rpedsapumesibHO HanpsHKeHHO20 3r1eMeHma
p N, _ycunue npefBapuTenbHOro obxaTMsa C y4eToM noTepb nNpeaBapUTENnbHOrO
’ HanpskeHMss B apmaType, COOTBETCTBYIOLMX paccMaTpuBaeMoi cTagun paboTbl

aneMeHTa;

By By . younve 8 HanpsiraeMol apmaType C y4eTOM COOTBETCTBEHHO MeEpPBbIX U BCEX MOTepb
DR npeaBapuUTENbHOMO HaNPSXKEHNS;

.. _ NPeABapuTenbHoOe HanpsxeHne B HanpsiraeMmomn apmMmaTtype C Yy4eToM noTepb
npegBapuUTenibHOro HanpsXxeHua B apmMatype, COOTBETCTBYHOLLMX paccmaTpuBaemomn
cTtagunmn pa6OTbI ANeMeHTa,

ﬁG.Sp _ noTepn npeaBapuUTeENbHOro HanpsXXeHnsa B apmaTtype,

T - cKMmaroLme HanpsbkeHusi B ombpobeToHe B cTaguv npeaBapuTenbHOro obxaTtus ¢
y4eTOM NoTepb NPeABapUTENBHOMO HANPSPKEHUS B apmaType.

MpunoxeHune A (M3smeHeHHas pegakums, Mam. N 2).
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MpunoxeHue b
(ob6s13aTenbHOE)

OnpepgeneHne ocTaTouHOM NPOYHOCTU (hMOpPOGEeTOHA Ha pacTsXkeHUe
B.1 MeTtoa ucnbiTaHusa

OcTtaTto4Hast npoYyHOCTb (hMOpoBGETOHA Ha pacTsKeHue onpefensieTcs no pesynbTaTam UCNbITaHUN
KOHTPOMbHbIX 06pa3LoB-6anok ¢ Haape3oM Ha AeNCTBNE COCPeaOTOMEHHOWN Harpy3kun (pucyHok 5.1).

B.2 NMpu6opki

6.2.1 LUwupkynapHasa nuna c nes3sMeM M3 KOpyHAa wWnu anmasa ¢ perynupyemon rnybuHon wu
HanpasneHnem pesku nod yrnomM 90° ons BbIMONHEHMS Ha4pPE30B KOHTPOMbHBIX 06pasLoB.

b6.2.2 LlTaHreHUMpKynb Ons onpeAeneHus pa3mepoB MCMbITaTeNbHbIX 00pa3LoB C TOYHOCTbIO He
meHee 0,1 Mmm.

B.2.3 JluHenka onga onpegeneHvs pasmepoB MCMblTaTeNnbHbIX 06pa3uoB ¢ TOYHOCTbIO 40 1 MM.
6.2.4 WUcnbitatenoHas mawuHa no FOCT 28840, obecneuuBarolias perynmpyemyrd CKOpPOCTb

nepeMeLLeHnsa akTUBHOM TpaBepChbl B AMana3oHe U N3MeEpPEHMEe Harpy3km 1 nepemMeLleHnsi ¢ NorpeLlHoOCTbIo
He 6onee 0,5%. MnHMmanbHoOe perncTpmpyemoe 3HavyeHue Ans Harpy3ku OMmKHO ObiTb He Gonee 100 H.

5.2.5 [aTuMkn W3MEpeHUs MUHEeHOro nepemelleHnst (Mpornbos  vnn nepeMeLleHnini BHEeLHMX

rpaHen Hagpesa E"ﬁ ) ¢ To4HocTblo o 0,01 MMm.

| 1-1
—
F
F

] —71‘

E L p : “. NF

i 1 —~— |
1 | [

"_‘:;"I R EE LS EEEEEEF I l.f'!:_

25 25 | 25 2,5 15 !

— T

PucyHok B.1 - Cxema ucnbiTaHnst o6pasua
B.3 O6pas3ubl

B.3.1 VicnbiTaTtenbHble 06pasubl AOMKHbI ObITb M3roTOBMNEHbI B (hopMe Npuambl (6arnku) ctaHgapTHbIX
pa3mepoB: wupunHa b=150 mm, Bbicota h=150 MM 1 anuHa L=550 mM. Yncno obpasuoB Ans UcnbiTaHUM - He
MeHee 6.

B6.3.2 VcnbiTatenbHble o6pasubl M3roTaBnMBaloT M NOATOTABAMBAOT K UCMNbITAHUAM COrMacHo
TpeboBaHusam FOCT 10180 (pasagen 4) u ¢ yyetom TpeboBaHuii 5.3.3 n 6.3.4.
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6.3.3 lMopsagok 3anonHeHuss oopMbl 6eTOHHON KN prMBpoBETOHHOW CMecbio criefyeT MpUHUMAaThb
cornacHo npueefeHHoOMYy Ha pucyHke b.2. O6beM 3anonHeHus opMbl B LeHTpanbHon Yyactu (ydactok 1 Ha
pucyHke b.2) gomxeH 6bITb paBeH CymMMapHOMYy O6BbeMYy 3anofHeHUs KpamHUX Y4acTKoB (y4acTku 2 Ha
pucyHke bB.2). TllepBoHayanbHO dopMy cnegyeT 3anonHuTb npubnuamtensHo Ha 90% BbICOTHI
ucnelTatensHoro obpasya u ynnoTHUTb Ha Bubponnowagke. [lpu dopmoBaHun o6pasuoB U3
camoynnoTHsioLwencs gpnbpobeToHHON cmecn hopMa 3anofHseTCs 1 BoipaBHMBaeTcs 6e3 Bubpauun.

1, 2 - aTanbl 3anofnHeHns opMbl

PucyHok B.2 - lNMopsigok 3anonHeHus dopMbl
6.3.4 [na BbINOMHEHWNs1 HAOPE30B B MCMbITaTeNbHbIX 0bpa3uax MCnonb3ytoT MOKpYH pesky. Hagpes
cnegyeT Npov3BOAMTb NnocepeavHe obpasua B noBepHyToM Ha 90° BOKpYr MPOAOSIbHOW OCKU MONIOXEHUM
(pucyHok B.3).

Pso

1 - BEpXHSASi NOBEPXHOCTb OETOHNPOBAHUS; 2 - Haape3

PucyHok B.3 - PacnonoxeHne Hagpesa, BbIMOJIHEHHOTO B UCMbITaTeNbHOM 0bpa3Le
LLvpuHa npope3un fomkHa ObiTb He 6onee 5 MM, rnybuHa - (25+1) MM, paccTosiHue Mexay BepLUMHON

Hagpes3a 1 BepxHel rpaHbio obpasua Eﬂsp - (12511) mm.

Mpopesb B 06pa3Lax crnenyeT BbINOMNHATE HE paHee YeM 4yepe3 3 CyT C MOMEHTA UX U3rOTOBMEHUSA U
He No3gHee YeMm 3a 3 Y 40 UCMbITaHUS.

B.4 MoaroToBka ucnbiTaTeNbHbIX 06Pa3LoOB K UCNbITAHUIO
B6.4.1 LlupuHy obpasua v paccTosHMe Mexdy BepLMHOW Hagpesa M BepxHen rpaHbio obpasua
cnegyeT onpenensaTb No CPeAHEMY U3 OBYX U3MEPEHUN, BbINMOSTHAEMbIX LUTAHIEHLUMPKYIEM C TOYHOCTbIO A0

0,1 Mm.

b.4.2 ,D,J'II/IHy nponeta o6pa3u,a cnepnyert onpenendatb Ha OCHOBaHUKU OBYX M3MepeHI/II7I paccToAaHnAa no
OCK Mexay onopHbIMU pofikamMmu C obeunx CTOPOH o6pa3u,a C NMOMOLLbIO JIMHENKM C TOYHOCTbIO 1 MM.

B.5 NpoBeneHne ucnbiTaHUn

6.5.1 B Hauyane HarpyxeHusi obpasuia CKOpOCTb NepemMeLLEHNsT aKTUBHOW TpaBePChl UCMbITATENbHOM
MalLWHbl CregyeT npuvHUMaThb U3 ycroBus obecrnevyeHuss CKOpPOCTW NpupaLleHust nepemMeLLeHNA BHELLHNX
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rpaHen Hagpesa =g Ha 0,05 MM/MVH, a nocrne OOCTMXKEHWA NepeMeLLeHU BHELIHUX rpaHen Hagpesa

3HaveHuss g =1,0 MM - 13 ycrnoBusi 06ecrneyeHns CKopoCcTn NPUpaLLEeHNs NepemMeLLeHNin BHELLHNX rpaHen
Hagpes3a Ha 0,2 MM/MUH.

6.5.2 VcnbiTaHnst He06Xo0ANMMO NPOBOAUTL 00 AOCTMKEHMUS 3HAYEHUS NEPEMELLIEHMIA BHELLHUX rpaHen
Hagpesa &g =4 MM, Unu o paspylieHns obpasua - B 3aBMCUMOCTM OT TOrO, YTO HACTYMNUT paHbLLe.

6.5.3 PesynbTtaThl UCNbITAHMI, B XO4€ KOTOPbLIX 00pa3oBaHMe TpewmH 3addMKCMpoBaHo 3a npegenamm
Hagpesa, CUMTalTCa HeAEeNCTBUTENbHBIMU.

B.6 ObpaboTka pe3ynbTaTtoB

B.6.1 B xoge vcnbiTaHnin ansa kaxgoro obpasua ctpoAt rpadmkn " F - g " (pucyHok b.4).

Fi
A
Fel

Fos

F25 —

»~ aFri

0 aros arz25

PucyHok B.4 - I'paduk "Harpyska - nepemMelleHne BHELLHUX rpaHein Hagpesa”
b.6.2 [lns kaxgoro obpasua ¢ TouHocTblo Ao 0,1 H/mm 2 onpeaensioT 3HAYEHMST NPOYHOCTU RFD,j 7]

R}rg,j C YY4ETOM Heynpyrmx cBOMCTB onbpobeToHa Nno dhopmMynam:

Fnj=—3'FD’5f' F0 5

T 2bhyt (6.1)
F15= > 55! gy 5

T 2bhyt (5.2)

roe Fﬂ,j - 3HaYeHWe Harpysku, COOTBETCTBYIOLLEE NepeMELLIEHNIO BHELLHUX rpaHer Hagpesa g =0,5 mm;

Fg,g- 3HayeHue HarpysKku, COOTBETCTBYIOLLIEE NepeMeLLeHNI0 BHELIHUX rpaHen Hagpes3a #g =2,5 mwm;

! - AnNWHa nponeta, MM;
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b - wnpuHa ceyeHuns obpasua, MMm;

fisp - paccTosiHMe Mexy BepLUVMHON Haapesa U BepxHel rpaHblo obpasua, MM;

kj:‘ﬂ,j =0,4 n fcpgjg =0,34 - Ko3puuUMeHTbl y4deTa Heynpyrux pedopmauun B ¢ubpobeToHe

pacTaHyTOM 30HbLI 0bpasLia.

6.6.3 HopmMaTuBHbIE 3HAYEHUSA OCTATOUYHOM MPOYHOCTU hMBPOBETOHA Ha pacTshkeHne onpeaensitoT no

dopmynam:

R n=Rros.m -k Yros m);

Rps,n =Rpas,m (1 —ky VEr5,m),

(5.3)

(6.4)

roe RFD,S,m " Rpg,gjm - CpefHue 3Ha4yeHusl OCTaTOYHOW MpPOYHOCTU (hnbpobeToHa Ha pacTaXKeHue,

Himm 2 ;

k- koadprLMeHT, NpuHUMaeMbIi no Tabnuue B.1a B 3aBUCUMOCTY OT YMCTA EAVHUYHBIX 3HAYEHUI

NPOYHOCTN BETOHa B KOHTPOMMPYEMOWN KOHCTPYKLMK N.

Tabnuua b.1a - 3HaveHust koaduumneHTa

Yncno eanHUYHBIX Pe3ynbTaToB UCTbITaHWA n 3HaueHme koadduLmMeHTa k.\'
3 3,15
4 2,68
5 2,46
6 2,34
7 2,25
8 2,19
9 2,14
10 2,10
12 2,05
14 2,00
16 1,98
18 1,95
20 n 6onee 1,93

VFEO5,mW VF25 m - KO3 OULMEHTI BapuaLmum, KOTopble onpeaensioT no opmynam:

SF05 m

VED S m =
T Rmsmo
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_ SF15m

VELSm =
Rpasm’ (6.6)
SFD,j,m " Spg,j,m- cpeOHeKBaapaTUYHbIe OTKMOHEHWsI, KOTOpblE ONpeaensioT no popmynam:
ik 2
> Rross— Rras m)
5 = /1=l , 5.7
F0.5, m =T (6.7)
" 2
2 (8Fas5i~ Rras m)
_ L Ji=l
SEasm =1 : (5.8)

(2 =1

N - YACNO KOHTPOJbHbIX 0Opa3uoB-6anok.
3HaueHne koadhpuumeHTa Bapuauumn ans cepumn obpasuoB He OOIMKHO npeBbiwathb 0,15.

MHaekc nogknacca pmnbpobeToHa ¢ HemeTannuyeckon ubpon No oCcTaTo4HON NPOYHOCTU HA OCEBOE
pacTshkeHune gonyckaetcs ycTaHasnmeaTtb no FOCT P 59535.

(U3meHeHHas pegakums, Mam. N 1, 2).

B.6.4 B cnyyae, ecnun ucnbiTaHWs KOHTPOIbHbLIX 06PasLIOB HA OCEBOE pacTsKeHe He NMPOU3BOASATCS,
knacc ¢pnbpobeToHa NO MPOYHOCTU HA OCEBOE pPacCTsDKEHME AOMyCKaeTCsl HasHayaTb MO pesynbTatam
UCMbITaHWI KOHTPOMbHBIX 06pa3LoB-6anok Ha n3rmb B cnegytoLlen nocrnegoBaTeNbHOCTY.

[ns kaxaoro obpasua ¢ TOYHOCTbo A0 0,1 H/MM < onpeAensioT 3HaueHWsi NpoyHocTW Hpyr no
dopmyne
38y

Rt =w'kﬁs , (5.9)

roe f,; - mMakcumaribHoe 3HadeHWe Harpysku B MHTEpBare 3HauyeHU nepeMeLLleHUst BHEeWHUX rpaHen
Hagpesa U <dp <005 mwm;

kg =0,6 - KOOMUUMEHT yyeTa Heynpyrux naedopmaunin B uBpoBeToHe pacTSHYTOM 30HbI
obpasua.

BbluncnstoT HopMaTUBHbIE 3HAYEHUs1 TPOYHOCTU hMbBpobeToHa Ha pacTsikeHue:

R_f.,':i, " RFE—.‘.I', " (1 ‘Ef'.' ‘PFc.u',m:}, (6.10)

roe RFgf’m - cpefHee 3Ha4YeHus NpoYHoCcTU hmbpobeToHa Ha pacTsbkeHue, H/mm 2

VFel m - KOI(PMOUUMEHT Bapuaumu:

VRelm= (6.11)

SFE], m- cpegHee KBaapaTtnuyHoe OTKIIOHEeHUeE!:
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ik 2
z (RFQI,J' - RFef,m)

Spay m ==L D , (5.12)

(M3meHeHHas pegakuus, M3m. N 1).

B.6.5 Ecnn B npouecce uCMbITaHUA (DUKCUPYIOTCSA TOMbKO Npornbul obpasua, cBA3b Mexay g u

nporn6om _# npuHUMaloT B BUAE

F=085ap+0,04, (5.13)

roe f - nporu6, mm;

Hg - 3HavyeHne =g, MM, KOTOpOE:

- B Clly4yae ecnu pacctosiHue ¥ OT OCM JaTyuka NepemMelleHUid A0 HWXKHEW rpaHu WUCnbITyemoro
o6pa3sua paBHO HyIO - MPUHMMAIOT PaBHbIM U3MEPEHHOMY B NPOLIECCE UCTIbITAHWUS 3HAYEHWIO;

- B MPOTMBHOM Crly4ae - BblYUCHSAOT No hopmyne

h
FF =R Tty (6.14)

h - nonHas BeicoTa o6pasua.

MNepesop rpadukos "Harpyska F - nepemellieHne BHELLHUX rpaHert Hagpesa 2 " Npou3BoaaT nyTem

npeobpasoBaHnsi OCU =, BbINOMHAEMOro C UCMONb30BaHWEM 3Ha4YeHUI, NpuseaeHHbIX B Tabnuue b5.1.

Tabnuua b.1 - 3HauyeHns npornbos i, COOTBETCTBYIOLLMX 3HAYEHUAM i

Ap , MM Jomum
0,05 0,08
0,10 0,13
0,20 0,21
0,50 0,47
1,50 1,32
2,50 217
3,50 3,02
4,00 3,44
YK 624.012.3/4:691.328.44:625.877(083.13) OKC 91.080.40

Kniouesble cnosa: hnbpobeToH, HemeTannmueckas mbpa, KOHCTPYKLUMW, pacyeT Mno NpoYHOCTM, pacyeT Mo
TPELMHOCTONKOCTM, pacyeT no AedopMaLmsam
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