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CBepneHus o ceBoge npasun

1 UCMNOJIHUTEJb - AxuuoHepHoe obuiecTBo "Hay4Ho-uccneaoBaTenbCKum
ueHTp "Ctpoutenscteo” (AO "HNL, "CtpoutenscTteo”) - HUWMXKB nm.A.A.l'BO3a€eBa

2 BHECEH TexHun4yeckum KOMUTETOM MO CcTaHgaptu3aumm TK 465
"CtpouTtenscTeo"

3 NOAroTOBINEH K YTBEPXOEHUIO [enaptameHTOM rpagoCcTpoUTenbHOM
OEATENbHOCTU U apxXUTekTypbl MuHUCTEpCTBa CTPOUTENBCTBA W KUSULLHO-
KOMMYyHarbHoro xo3smnctea Poccurckon egepaumnm (MuHcTpon Poccun)

4  YTBEPX[OEH [Npukaszom MuHMCTEpCTBa CTpOUTENbCTBA U XUIMLLHO-
KOMMYHanbHoro xossnctea Poccuinckon Pepepaumm ot 24 pekabpa 2018 r. N
850/np v BBEOeH B aencTtaune ¢ 25 noHa 2019 .

5 S3APETMCTPUPOBAH ®epepanbHbiM  areHTCTBOM MO TEXHUYECKOMY
perynmpoBaHuio n meTporsiorum (PocctaHaapT)

6 BBEJJEH BINEPBbIE

B crniyyae nepecmompa (3ameHbl) uriu ommeHbl Hacmosuw,e2o ceoda rpasusl
coomeemcmeyruiee ysedomrieHue bydem orybruKkogaHO 8 yCMmaHO8/IEHHOM
rnopsidke. Coomeemcmeyowas UHpopmauus, yeedoMmrieHUe U MeKCmbl
pasmewjatomcsi makxe 8 UHGhopmayUOHHOU cucmeme obuw,e2o rnosib308aHuUs - Ha
ogbuyuansHom catime pa3pabomdyuka (MuHcmpot Poccuu) 8 cemu lHmepHem
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BBeaeHue

HacTtoauwmn cBopg npaeun paspabotaH ¢ ydyeToM TpeboBaHwun dhegepanbHbiX
3akoHoB OT 27 nekabpa 2002 r. N 184-93 "O TexHuyeckom perynupoBaHuun”, ot 30
aekabps 2009 r. N 384-93 "TexHudecknn pernameHT O 6e30nacHOCTWU 343aHUA U
COOPYXEHUIN" N COOEPXUT TPeOOBaHMA K pacyeTy M MPOEKTUPOBAHUIO GETOHHbIX
KOHCTPYKUMW C HemeTanmuMyeckon ¢mbpon, apMUpPOBaHHbLIX MOUMEPHON
KOMMO3UTHOW apMaTypou.

CBopg npasun paspabortaH aBTopckum konnektmeom AO "HUL "CtpoutenscTteo”
- HAMXKE wm.AATlBo3geBa (pykoBoauTenb paboTbl - AO-p TEXH. Hayk
T.A.Myxamedues; p[-p TexH. Hayk B.®.CmenaHoga, KaHO-Tbl TEXH. HaykK
[.B.Ky3esaHos, A.B.By4KuH).

1 O6nacTb NnpMMeHeHus

HacTosumn cBog npaBwun ycTaHaBnMBaeT TpebOoBaHMA K MPOEKTUPOBAHMIO
MO POBETOHHBLIX KOHCTPYKLMW C HemMeTanmmdeckon ¢ubpon u nonmMmepHoun
apMaTypour, U3roTOBMSAEMbIX W3 TSKENOr0O U MENKO3epHUCTOro 6eToHOB,
3KCnnyaTMpyemMbiX B KnMMaTudeckux ycroBusix Poccum (npy cuctematmyeckom
BO3gencTBuM Temnepatyp He Bbiwe nmoc 50°C u He Hwke muHyc 70°C) npwm
CTaTM4ECKOM [OEeNCTBUM Harpy3ku, M pacrnpoCTpPaHAETCA Ha NpOeKTUpoBaHuMe
MOPOBETOHHBIX ~ KOHCTPYKLMW  Pa3fIMYHOrO  Has3Ha4yeHusi,  apMUPOBaHHbIX
HemeTannmyeckon ubpon M KOMMNO3UTHON MOSIMMEPHON apMaTypol Ha OCHOBE
YrnepoaHbIX, apamMnaHblX, 6a3anbToBbIX UMM CTEKMAHHBIX BOSTOKOH.

2 HopmaTuBHbIE CCbIJIKU

B HacTosiwem cBoge npasuilt  UCMoOJib3OBaHbl HOPMATUBHbIE CCbIJIKM Ha
cneaywwme AOKYMEHThI:

CIl_63.13330.2012 "CHwull 52-01-2003 bBeToHHbIE U Xene3obeTOoHHbIe
KOHCTPYKUMU. OCHOBHbIE nonoxeHus" (¢ nameHeHusammn N 1-3)

CIM 295.1325800.2017 "KOHCTpYKLMM OETOHHbIE, apMMPOBaHHbIE MONUMEPHOMN
KOMMNO3UTHOM apMatypoMn. Npasuna npoekTuposaHmsa"

CI _297.1325800.2017 "KoHCTpyKuumn ¢mOpO6ETOHHbIE C HEMETanIMYecKomn
gmbpon. NpaBuna npoekTuposaHms"
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MpumeyvaHne - Mpu NoNb3oBaHUN HACTOALLMM CBOAOM MpaBun LienecoobpasHo
NpoBEPUTL LENCTBME CCbINIOYHbIX [AOKYMEHTOB B WMHGOPMAaLMOHHOW CcucTemMe
obuwero nomb3oBaHUA - Ha odwmumnanbHOM canTe egepanbHOro  opraHa
NCNOMHUTENBbHON BracTu B cdepe cTaHgapTu3auum B cetn UHTepHeT unm no
exerogHoMy  MHGOPMaUNOHHOMY  yKasaTeno  "HauuoHarnbHble  cTaHaapTtbl”,
KOTOpbI ONyBnMKkoBaH Mo COCTOSIHUIO Ha 1 AHBapsA TeKyLero roga, 1 no Bbinyckam
eXeMeCsYHOro MHGOPMaLMOHHOroO YykasdaTena “"HauyuoHanbHble cTaHgapTthl" 3a
Tekyumn rof. EcCnM  3aMeHeH CCbIfIOYHbIN  OOKYMEHT, Ha KOTOpbIM OaHa
HeaJaTUpOBaHHaa CCblfIka, TO PEKOMEeHOYeTCs WCNosb30BaTbh [AENCTBYIOLLYHO
BEPCUIO I3TOMO0 [OKYMEHTa C Y4eTOM BCEX BHECEHHbIX B [daHHY BEPCUIO
M3MEeHeHWn. EcCnM 3amMeHeH CCbIfIOYHbIN  OOKYMEHT, Ha KOTOpbIM  [aHa
AaTupoBaHHasi CCblfika, TO PEKOMEHOYeTCs MCNoSb30oBaTb BEPCUID  3TOro
AOKYMEHTA C yKasaHHbIM Bbllle rogoM yTBepxaeHus (npuHatuda). Ecrnm nocne
YTBEPXOEHUSA HACTOSILLEro CBOAA NpaBuIT B CCbISIOMHbIA LOKYMEHT, Ha KOTOPbIU
JaHa gaTMpoBaHHas CCbifika, BHECEHO M3MEHEHME, 3aTparmBatoLLee NosioXKeHne, Ha
KOTOpOe JaHa CCblfika, TO 3TO MOSIOXeHMe peKoMeHOyeTCs NpUMeHATb 6e3 yyeTa
AAHHOTO U3MeHeHuda. Ecnm cCbIfoYHbI JOKYMEHT OTMeHeH 6e3 3ameHbl, TO
NONOXeHe, B KOTOPOM AiaHa CChlIfika Ha HEero, pekoMeHayeTCs MPUMEHSTb B 4acTH,
He 3aTparmBarollen 3Ty ccbiky. CBegeHna O [OenUcTBUM CBOAOB  MNpaBusi
uernecoobpasHo nposBepuTtb B PegepanbHOM  MHEGOPMaLMOHHOM  doHAe
CTaHOapTOB.

3 TepMUHbI U onpepeneHus

B HacTosdwem cBoge npaswun npumeHeHbl TepmuHbl no CIT 63.13330, CI1
295.1325800 nCIl _ 297.1325800, a Takxe creagylowme TepMUHbl C
COOTBETCTBYIOLLMMW ONpeaeneHnsMu:

3.1 pnbpobeToHHbIE KOHCTPYKUMU ¢ AKIN: KoHCTpyKkumm 13 dmbpobeToHa ¢
HemeTannmyeckon unbpon 1 ¢ KOMNO3UTHOM NONIMMEPHON apMaTypon (B TOM Yucne
npeaBapuTenbHO HanpsXKeHHOWN);

3.2 AKIT: apmaTtypa KOMNO3UTHasi NOSIMMEPHasi.

4 OOwme TpeboBaHUA

4.1 ®nbpobeToH C HemeTanmMyeckon MOPON N KOMMO3UTHYIO MONUMEPHYHO
apmatypy pPeKOMeHOYeTCA MNPUMEHATb AOns  apMUPOBaHMS  KOHCTPYKLIUNA,
3KCnIyaTMpyemMbiX B YCIIOBUSIX BO3LENCTBUS arpeCCUBHbBIX CPeA B Cryyasx, Korga K
HUM MPeabsBAOTCS MOBbILWEHHbIE TPeOOBaHUSI K TPELUWMHOCTOMKOCTW, YOapHON
MPOYHOCTU, BA3KOCTUN paspyLUEHMS], UIBHOCOCTOMKOCTM UMM MOPO30CTOMKOCTM.

4.2 Pac4yeTbl gmbpobeToHHbIX KOHCTpyKkumn ¢ AKI crnegyeT npov3BoauTb C
ydyeTom pasgenos 4 un 5 CI1 63.13330.2012, pasgena 4 CI 295.1325800.2017 wn
pasgena 4 CI1297.1325800.2017.
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5 Marepuansli

5.1 na qmbpobeToHHbIX KOHCTPYKUMA ¢ AKIT, NpoekTUpyeMbix B COOTBETCTBUM
Cc TpeboBaHMAMM HACTOSILLEro CBoAA NpaBwI, CneayeT NpUMEHATb qmbpobeToHbI

KnaccoB Mo nMpO4YHOCTM Ha O0ceBOEe cCxXaTune Bf, no rMpo4YHOCTU Ha oceBoe

pacTsbxeHune B, no ocTaTouHoM npodYHOCTW Ha pacTsbkenve Bgs, mapok no
MOpPO30CTOMKOCTN F 1 no BopoHenpoHuuaemoctn W, yctaHosneHHble B CI1
297.1325800 n BMAbI KOMNO3UTHOM MONIMMEPHON apMaTypbl, ycTaHoBreHHble B CI1
295.1325800.

5.2 HopmaTuBHbIE U pacyeTHble 3HaYeHUs] MPOYHOCTHLIX U AedopMaLUOHHBLIX
XapakTepUCTUK KOMMNO3UTHOW MONMMEPHON apMaTypbl criegyeT npuHumats no Cl
295.1325800.

5.3 HopmaTuBHbIE 1 pacyeTHble 3HAYeHUs] MPOYHOCTHBLIX U AedopMaLMOHHBIX
XapakTepucTuk ¢mbpobeToHa, a npu pacyeTe KOHCTPYKUMM MO HENMHENHOM
aedopMauMoHHONn Mogenn -  auarpammbl - ero  gedopMupoBaHus,  criegyet
npyHumaTtb no CI1297.1325800.

6 KoHCcTpyKUunmn 6e3 npeaBapuTeribHOro
HanpsaXeHuUs apmMmaTypbl

6.1 Pac4yeT KOHCTPYKLUUK NO npeaenbHbIM COCTOSAHUAM
nepBOM rpynnbl

Pacyem no npo4YHocmu 37neMeHmoe KOHCMPpYKuyuli Ha Jelicmeue
usz2ubarow,ux MOMEHMO8 U rnPooosIbHbLIX CUI

Obuwue nonoxeHusi

6.1.1 PacyeT no npoYHOCTU 3remMeHToB ¢mOpo6EeTOHHbIX KOHCTPYKUMn ¢ AKT]
npu 4eNCTBUM U3rnbaroLLix MOMEHTOB M MPOJOSbHBLIX CUIT (BHELLEHTPEHHOE CxaTue
WM  pacTsbkeHue) credyeT npov3BOAUTH ONA CEYEHWUA, HOpMarbHbIX K UX
NPOAOSIbHON OCW.

PacyeT no npo4HOCTM HOpMarbHbIX CEYEHUN INIEMEHTOB crieayeT Npou3BoaUTb
Ha OCHOBE HenvHernHou gedopmMalMoHHON Mmoaenu cornacHo 6.1.13.

PacyeTr no MNpPOYHOCTU HOPMarbHbIX CEYEHUN INIEMEHTOB MPSAMOYrOSbHOrO,
TaBpoBOrO UM [OBYTABPOBOrO ceyeHun 6e3 apmartypbl unmM € apmartypon,
PacnoOSIOKEHHOW Y BEPXHEN U HIDKHEWN IPaHen CeYeHusl, AoMyCcKaeTCcs NpoM3BoauTb
MO NpeaenbHbIM YCUMAM.
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6.1.2 lNpu pacyeTe No NPOYHOCTN HOPMASbHbIX CEYEHUN BHEL,EHTPEHHO CXaTbIX
9NIEMEHTOB CrefyeT Y4YuTbiBaTb ClyvyarHbI  3KCLLEHTPUCUTET  NPUSIOKEHUS
NPOAOSIbHON CUMbl 1 BMSAHME npogonbHoro narnmba no CI163.13330.

6.1.3 [Ons ¢mbpobeTOHHbIX 3MEMEHTOB, Y KOTOPbIX MpedernibHoe ycunue no
MPOYHOCTN OKa3blBAETCSH MEHbLUE NpeaenbHOro yeunmus no ob6pasoBaHnio TPELLWH,
nnowanb cedYeHns NpoAOoSibHOM PacTAHYTOW apMaTypbl AOMKHA ObiTb yBenMyeHa
Mo cpaBHeHUO ¢ TpebyemMon u3 pacyeTa no NPOYHOCTU He MeHee YeM Ha 50% unm
onpedeneHa M3 pacyeta No MPOYHOCTU Ha AencTBue npenenbHoro ycunusa no
006pa3oBaHUIO TPELLMH.

Pac4yem o rnpo4YHocmu HopMasibHbIX cedeHul o rpedesibHbIM Yy CUusim

6.1.4 PacyeT no Npo4HOCTM HOPMaribHbIX CeYEHUN MOPOOETOHHBIX SNIEMEHTOB
Cc paboden apmatypon nNo npedernbHbIM YyCUNUaM criegyeT MNpou3BOAUTD,
onpegenas  npegenbHble  YCUMS, KOTOpble  MOryT  ObiTb  BOCMPUHSATHI
mnbpobEeTOHOM M apmaTypor B HOPMaribHOM CEYEeHWM, UCXOOS U3 CregyroLmx
MONOXEHWI:

- conpoTtuBreHe mMbpobeToHa PacTSHKEHUIO NPeAcTaBnAeTCss OCTaTOYHbIMU

HanpsbkeHusiMK, pasHbiMu R0 mnn Rz 1 paBHOMEpPHO pacnpeperneHHbIMU Mo
pacTsAAHYTON 30HE MO pPOBETOHS;

- conpotuBreHne dmbpobeToHa CXaTUO NPeACTaBMAETCS HanpsKeHUsIMU,

paBHbIMU Rz, 1 paBHOMEPHO pacnpeneneHHbIMM Mo CxkaToii 30He (MBpoBeToHa;

- pedopMmaumm (HanpsbkeHusl) B apmaType OnpedenstoT B 3aBUCUMOCTM OT
BbICOTbI CXaToW 30HbI GMOPO6ETOHa;

- COMNPOTUBIIEHME KOMMO3WUTHOW NONMMMEPHOM apmaTypbl CXaTU NPUHUMAaETCS
PaBHbIM HYJIO;

- pacTtdrmBarolupe HanpsxeHna B KOMMO3UTHOWN I'IOJ'II/IMGpHOVI apmartype
NPUHUMAaKOTCA HE Gonee ee pac4eTHOro ConpoTmUBIEHNA PacTAXXEeHUIO.

6.1.5 PacyeT no Npo4HOCTM HOPMaribHbIX ceYeHnn mMBPOBETOHHbBIX 35IEMEHTOB

cnenyetr npom3BoauTtb B 3aBUCUMMOCTU OT COOTHOLUEHUA Mexay 3HadYeHunem

X

OTHOCUTENBHOM BbICOTbI CXaTOW 30HbI Cbl/l6p06eTOHa E.szh_, onpeaendemMmblM 13
0

COOTBETCTBYHOLLUX ycnosmﬁ paBHOBECUA, N 3HAYEHUNEM rpaquHoﬁ OTHOCUTENBHOM

BbICOTblI CXaTOW 30Hbl &R’ npn KOTOPOM nMnpeaesibHoe COCTOAHME JJlieMeHTa
HacTynaet OoAHOBPEMEHHO C OOCTWXEHUEM B paCTﬂHYTOIZ apMartype HanpsxeHus,

PaBHOrO PacYeTHOMY COMpOTHBIeHnI0 Ry .


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

3HadeHve &, creayet onpeaenatb no dopmyne
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€2, (6.1)

roe ® - XapakTepucTuka cxaTouM 30Hbl (mbpobeToHa, NpuHMMaemas [Ans
gmbpobeToHa n3 Taxenoro 6etoHa knaccos go B60 sknountensHo pasHon 0,8, a
ans dmbpobeTtoHa n3 Tskenoro 6etoHa knaccos B70-B100 n 13 Menko3epHUCToro
6eToHa - pasHon 0,7;

€f - pacyeTHoe 3HayeHue npefernbHbIX OTHOCUTENbHbLIX AedopmaLni
KOMMO3UTHOW NONMMEPHON apmatypbl, npuHumaemoe no CI1295.1325800;

gsz - OTHOCUTEJIbHbIE necbopmau,mm cXxartoro (bM6p06€TOHa npun HanpaXxeHnax

R 1, NpuHuMaemsble no CI163.13330 kak Anst 06bIMHOMO Tshrernoro 6eToHa.
Pacyem usaubaembix 351eMeHmos

6.1.6 PacuyeT no npo4YHOCTM ceveHnn n3rmbaembix GmMbpPOBETOHHBIX SNIEMEHTOB
c pabo4yen apmaTtypon criegyeT npon3BoguTb U3 YCIOBUS

M<M,,, (6.2)

rae M - n3rmbaroLwmin MOMEHT OT BHELLHEN Harpy3Ku;

M,,;;, - npenenbHbIN U3rMBAIOLWLMIA MOMEHT, KOTOPbIN MOXET ObiTb BOCMPUHAT
CeyvyeHneM areMeHTa.

6.1.7 3HayeHne M,;, pnns  umsrmbaemblx MOPOOETOHHBLIX 3MEMEHTOB
X

MPSIMOYTONbHOMO ceveHns ¢ paboueit apmaTypoii (cM. pucyHok 1) npu & = e <&gr
0

onpenenstoT no dopmyrne

M, :Rﬂ,-b-x-(ho—O,Sx)—bet3-b-(h—x)-(h;x—aj,

(6.3)

rae x - BbiCOTa CxaTowm 30HbI mbpobeToHa, onpeaensiemas no dopmyne
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(Ryr + Rpy3)- b

(6.4)*

Rf - pacyeTHoe 3HayYeHue COMNPOTUBIIEHNA KOMMO3UTHOW MNOSIMMEPHON
apMaTypbl PacTsXKEHWIO;

Rp,3 - pacyeTHOe 3HaueHWe OCTaTOuYHOM MPOYHOCTU dMBpoGeToHa Ha oceBoe
PaCTSXKEHVE;

R g, - pacueTHoe 3HauYeHve npoYHoCcTH PMBPOGETOHA Ha OCEBOE CxaTve.

* dopmyna M SKCNnMKaumst K Hel COOTBETCTBYIOT opuriHany. - [NpumedaHue
nsrotoButens 6a3bl JaHHbIX.

R
R bx -
™ = o =
M IS ] & i
| | .
] Ry
—_— -
[ = m
i3
Ay

PucyHok 1 - Cxema ycunui n anopa HanpskeHUi B CEYEeHWUW, HOpMaribHOM K
npogonbHOM ocu  u3rmbaemoro (MOPOBETOHHOrO 3fieMeHTa  NPSIMOYroflbHOro
ceveHuns ¢ AKT1, npu ero pacyeTe no NpPoOYHOCTH

6.1.8 3HaueHve M,;; onsa nsarmbaembix PMGPOBETOHHbLIX 3IEMEHTOB TaBPOBOIO
WNM OBVTaBPOBOIO CEYEHUs, C MOSIKOM B CXATOW 30HE (CM. PUCYHOK 2), npu

X
‘g =5 éR onpeaendarT B 3aBUCUMOCTU OT NOJIOXEHNA rPaHULbI CXXaTOW 30HbI:

ho



€CInu rpaHuLLa NpoxoauT B norke (CM. PUCYHOK 2, a), T.e. cobrtogaeTca ycnosme

Rf-Af+be,3-(bf-hf+bw~hw)£Rﬂ,-b}-h’f, (6.5)

3HaveHvne M,;; onpeaenstoT no gopmyne

Mult :be b}‘ 'x'(hO _Oasx)_beB [bf hf '(O,Shf —a)+

+b,,-h,-(0,5h, + hf —-a)+ b} (h} —x)-(hy—0,5- (h} + x))], (6:6)
npun 3TOM BbICOTY CXXaTOW 30Hb! onpeaendroT no q)opmyne
Ri-Ar+Rpyy- (b -We+b,-h,+bs-hy)

by - (Rp3 +Rpp)

ecnu rpaHuvua npoxogut B pebpe (CM. pucyHok 2, 6), T.e. ycnosue (6.5) He

cobrnogaetcs, 3HadeHe M,; onpegenstoT no gopmMyre

My =Rp, [y -hy - (hy—0,5-hp)+b, - (x—hy)-(hy —0,5-x—0,5-hy)] -
~Rpys3-[byhy-(0.5hy —a)+b,-(h—hy —x)-(hy—0,5-(h+x—hy)),
(6.8)

NPV 3TOM BbICOTY CXaToun 30Hbl GMOPOBETOHA X onpeaendatoT no dopmyre

x:RfAf+Rﬂ)t3(bwh’f+bwhw+bfhf)_Rﬂ)h'f(b}_bw)
by, - (Rpg3+Ry) '

(6.9)

6.1.9  3HauyeHue b}, BBOAMMOE B pacyet, npuHumarotr no 8.1.11 CI
63.13330.2012.
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PucyHok 2 - T[lonoxeHwe rpaHuLbl CXaTOW 30Hbl B ceyvyeHun usrmbaemoro
dmbpobeToHHoro anemeHTta ¢ AKI1

6.1.10 lMpu pacyeTte NoO NPOYHOCTM M3rMbGaemMbix GMOPOOETOHHbBIX 3NIEMEHTOB

pekomeHayeTcs cobnoaate ycrnoeue x <&p - Ay .
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B cnyuae, korga nnowaab pacTsHYTOM apMaTypbl NpuHATa 6onbluen, Yem 370
Tpebyetcs ana cobniogeHus ycrnoBuss X <&p -/, npenenbHbl M3rMbaroLwmii

MOMeHT M,;, ons m3rmbaemMbiX KOHCTPYKLMIA MPSIMOYrofibHOTO CEYEeHUst crieayeT
onpenenatb nNo opmyrne (6.3), NoaCcTaBnAa B Hee 3Ha4YeHMeE BbICOTbI CXXaTOW 30HbI,
BblYMCIEHHOE MO hopmyrie

x= \/0,25(GR1aHfho — ot poh)? +opy 0 g By - = 0,5(augiaupt g — aLgah),
(6.10)

roe
A E R
My =L ap, =—L . g, =—L,
b hy E o € fh2
R R 40
O pr1 L 2 for

= : Opy = :
(be +Rﬂ)t2/0‘)) (be +bet2/(0)

€ 2 - TO Xe, 4TOo 1 B dhopmyrne (6.1);
® - NPUHMMAIOT Mo 6.1.5.

Pacuet no MPOYHOCTH n3rmdaembix KOHCprKLl,I/Iﬁ TaBpoOBOro nnn apyraspoBoro

CEeYEHWUIn C MOINKOW B CXATOW 30HEe W BbICOTE CxXaTol 30Hbl X >E&p - A, cneayet
npon3BoauTb No AedopmaLMoOHHOM MoAeny cornacHo 6.1.15-6.1.21.

Pacyem eHeueHMpPEeHHO CXambIX 3/7IeMeHmMo8

6.1.11 Pacyer no nNPOYHOCTU BHELEHTPEHHO CcXaTbiX (MOPOOETOHHBIX
anemeHToB 6€3 paboyer apmaTypbl MPU PacnoOSIOKEHUN NPOLONBEHON CXMMAIOLLIEN
Cunbl B npefenax nornepevyHoro cedeHust anemeHta npoussogsat no 7.1.3 CI

63.13330.2012, npy 3TOM B pacyeTHblE 3aBMCMMOCTM BMECTO XapaKTEPUCTUKN R,

cregyert noacrasnsats Ry, .

PacuyeTt no Nnpo4YHOCTN BHELEHTPEHHO CxaTbiX dmMOpPOoOETOHHbIX 311eMeHTOB 6e3
paboyen apmaTypbl MNpWM PaACMOSIOXKEHUN MPOOOSIBHON CHUMAIOLWEN Cumbl 3a
npegenamy nonepevyHoro CevYeHus 3rieMEeHTa, a TakXe BHELLEHTPEHHO CXaTbIX
gMBpo6ETOHHLIX anemeHToB 6e3 paboyvern apmatypbl Npu  pacrnonoXeHun
NPOLONbHOM CXMMAIOLLEN CUMbl B Mpegerniax nonepeyHoro CeYeHust arieMeHTa, B
KOTOpbIX MO YCMOBWUSIM 3KCNfyaTauumM He [onyckaeTcd obpasoBaHve TpeLLwH,
NPOU3BOAAT C Y4ETOM COMNpOTUBEHNs mbpobeToHa pacTaHYTOW 30HbI no 7.1.7-
7.1.11 CIN 63.13330.2012, npy 3TOM B pacYeTHble 3aBUCUMOCTM BMECTO

xapaktepuctuk R, u Ry, cnepyeT noactaenate Rgp n Ry, .
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6.1.12 PacyeT BHeEUEHTPEHHO o©XaTblX (GMOPOOETOHHbIX  3NIEMEHTOB
NPSIMOYrONbHOIrO ceyvyeHnss ¢ paboyven apMaTypor (CM. PUCYHOK 3) MPOU3BOASAT U3
ycrioBusi

N-eSbe-b-x-(hO—O,Sx)—be,3-b-(h—x)(h;x—a], (6.11)

rae N - npoaosibHad cunia oT BHELLHEN Harpy3Kku;

e - paccTosiHMe OT TOYKM NPUIIONKEHUS NpoaoNibHOM cunbl N A0 ueHTpa
TSKECTU CEYEHUSI PacTSIHYTOW apMaTypbl paccyYuTbIBaOT Mo opMyre

ho—a
2 )

e=¢; N+ (6.12)

rae €y - HavanbHbIN 3KCLEHTpUCUTET, NpuHMMaeMsbi no 8.1.7 CI163.13330.2012;

N - koadhduUKneHT, onpeaensemblt no opmyne (7.6) CI163.13330.2012.

BbICOTy CXaTOW 30HbI X onpeaendroT.

p
npu &= P <&g - no cpopmyre

x:N+Rf-Af +be,3-b'h_
(be+Rﬂ)t3)b ’

(6.13)

x
npu &= % > &g - no copmyre

1+&p
N+RfAf1 R+bet3'b'h

PR (l-Eg) (6.14)
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PucyHok 3 - Cxema ycunui u anwopa HanpskeHWi B CEeYEeHWUW, HOPMaribHOM K
NPOAOSIbHOM OCU BHELLEHTPEHHO cxxaToro gmbpobeToHHoro anemeHTa ¢ AKI, npwu
pacyeTe ero no npPo4YHoOCTH

Pacyem o npo4yHocmu HOpMasibHbIX CEeYEeHUl Ha OCHO8e HesluHeUHOoU
deghbopmayuoHHoU mooesu

6.1.13 PacyeT no nMPOYHOCTM HOPMAlbHbIX CEYEHUN Xene3obeTOHHbIX
9fIEMEHTOB MNpuM  AENCTBUM  U3rMOaIOLLMX MOMEHTOB W MNPOAOSbHbIX  CUM
(BHELLEHTPEHHOE CXaTWe WNN pacTsKeHWe) crnegyeT Mpou3BOOMTb Ha OCHOBE
HenMHernHon gedopmalnoHHon mogenu cornacHo 8.1.20-8.1.30 CI1 63.13330.2012
N CneaytoLmX NnosioKeHI:

- B pacyeTax criegyeT yuuTbiBaTb paboTy GeToHa pacTAHYTOM 30Hbl CEYeHMs
3NEMEHTa;

- CBA3b MeXdy OCEBbIMW HaMNpPsHXeHUSIMU U OTHOCUTENbHLIMU AedopMauamm
pacTsHYTOM KOMMO3UTHOW NONMMEPHON apMaTtypbl MPUHUMAKOT NTIMHENHOW;

- COMNpPOTUBMEHME KOMMO3UTHOW MOMMMEPHON apMaTypbl CXaTUO  He
YYUTBLIBAETCS;

- [uarpamMmbl OCEBOrO CXaTWsi U OCEBOrO pacTskeHuss mbpobeToHa crnepyet
npuHUMaThb cornacHo CI1297.1325800;
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- MPU BHELIEHTPEHHOM CXaTuW UINM PacTSHKEHUM SNEMEHTOB U pacnpeaerneHnn B
NoNepeYHoOM CeYeHun anemMeHTa aedopmaunii TONbKO OQHOMO 3HaKa npeaenbHble

3Ha4YeHMs1 OTHOCUTENbHbLIX AedopMauuin dmbpobeToHa Npu PacTSKEHUN € fbr, ult
criegyeTt onpenensaTb B 3aBUCMMOCTU OT COOTHOLLEHUST Aedopmauni dmbpobeToHa

Ha MPOTUBOMONOKHBIX TPAHSIX CEYEHMs anieMeHTa &, U &, ([E2| 1)) no dopmyne
_ €]
€ b, ult _Sfth_(Sfst_Sﬂ)tz)'S_. (6.15)
2

Pac4yem no npo4YHocmu anemMeHmoes npu delicmeuu rnoriepeYyHbiIx cus

6.1.14 Pac4yeT NO MPOYHOCTU 3fIEMEHTOB MpU LEWCTBUM MOMNEPEYHbIX CuI
criegyeTt Npov3BOAUTL MO HAKITIOHHOMY CEYEHUIO Ha OenCcTBUE NonepeyHon CUnbl,
MO HaKMOHHOMY CEeYEeHMI0 Ha AevcTBMe M3rMbartoero MoMeHTa u no 6eTOHHON
noroce Mexay HaKIMoHHbIMN CeYEeHUAMN Ha AeNCTBME NONEPEYHON CUTbI.

Pacuem anemeHmos o rosroce Me)KOy HaKJIIOHHbIMU ceYeHusamu

6.1.15 PacuyeTr wusrMbaembix 3fieMeHTOB Mo 6GEeToHHOM nofoce Mexay
HaKIMOHHbIMK cedennsMn crneayet npomssoantb no 8.1.32 CI1 63.13330.2012, nipu

9TOM B paCYeTHyl 3aBUCMMOCTb BMECTO XxapakTepucTuku R, cneayet

noacTaensaT Ry, .
Pacuem arieMeHmo8 o HakimoHHOMY CeyeHUro Ha delicmeaue rornepeyHbIX cusl

6.1.16 Pac4yeT wnsrmbaembix 3fIEMEHTOB MO HAKMOHHOMY CEeYeHuIo criegyet
npomssoautb no 8.1.33, 8.1.34 CI 63.13330.2012, npu 3TOM B pacYeTHbIE

3aBKCMMOCTM BMECTO XapakTepucTtuk R, u R, crnepyet noactasnate Rp u Ry,
Pacyem anemMeHmMo8 ro HaklIoHHOMY Ce4YeHuUro Ha Oelicmeue MOMEeHMOo8

6.1.17 PacyeT aneMeHTOB MO HAaKMOHHbIM CEYEHUSM Ha OeNCTBMEe MOMEHTOB
(cM. prcyHOK 4) Npon3BOAAT M3 YCrOBUSE

MSMf+MfW+Mﬂ,t, (6.16)

rae M - MOMEHT B HAKIMIOHHOM CEeYeHUn C ANMHOM nNpoekumnm C Ha NpogoribHY0 OCb
arieMeHTa, onpegensieMbll OT BCEX BHELUHWUX CUIl, PachOOXeHHbIX MO OfHY
CTOPOHY OT pPacCMaTpMBaeMOro HaKMOHHOTO CeYeHUsl, OTHOCUTENbHO KOHLa
HaKMOHHOrO ceyeHna (Todyka (), NPOTMBOMOMOXHOIO KOHLY, Y KOTOpPOro
pacnonaraeTca nposepsieMas NpogoribHas KOMMO3UTHasa MorvMMepHas apmarypa,
MCNbITbIBAOWASA pPacTsHkeHMe OT MOMEHTa B HAKJIOHHOM CeYeHun; npu 3TOM
YYUTbIBaKOT HaMboree onacHoe HarpyeHue B npegenax HakroHHOro CeYeHus:;
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M f - MOMEHT, BOCMPUHUMAaEMbI MPOAONbHON apMaTypon, nepeceKkaroLen
HaKMOHHOE CEeY€eHWe, OTHOCUTENIbHO MNPOTMBOMONIOXHOMO KOHLA HaKITOHHOro
ceyeHus (Touka 0);

Mg, - MOMEHT, BOCMpYHMMAaeMbli MOMEpPeYHON apmaTypoil, nepecekatoLLen
HaKflOHHOe CceYyeHue, OTHOCUTENbHO MPOTMBOMOSIOKHOMO KOHL@  HaKMOHHOMo
ceveHus (Todka 0);

Mpg, - MOMEHT, BOCMpWHWMAeMbli  (MOPOGETOHOM,  OTHOCUTEMNLHO
MPOTUBOMOSIOKHOIO KOHLL@ HAKITOHHOIo ceyeHus (Todka 0).

MomeHTel M s u Mg, onpegensiior no 8.1.35 CM 63.13330.2012, npu 3ToM B
pacyeTHble 3aBMCMMOCTV BMECTO XapaKTEpUCTWK CTanbHOM apmarypbl criegyet
MOACTABMATb XapaKTEPUCTVKIU KOMMO3UTHOM MOMMMEPHON apMaTypbl.

PucyHok 4 - Cxema ycunui npu pacyete ¢mbpobeToHHbIX anemeHToB ¢ AKIT no
HaKMOHHOMY CEeYEeHU0 Ha EeNCTBME MOMEHTOB

MomeHT M 4, onpegensitoT no coopmyre
Mp;=05-Opy3-C, (6.17)

rae O3 onpegensiot no chopmyrie

L5 Rpys-b-hy
Oz = C '

(6.18)
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PacuyeT npou3BOOST AN HAKMOHHBbIX CEYEHWI, PacnoNioKEHHbIX MO AJMHE
3reMeHTa Ha €ero KOHLEBbIX y4yacTkax M B MecTax obpbiBa NpPOAOSbHOM
KOMMO3WUTHOW NONMMEPHOW apMaTypbl, Npu Hanboree onacHOM ANMHE MPOeKLMm

HaKIOHHOTO cevyeHus C, NnpuHmaemol B npeaenax ot 1,0/, no 2,04 .

Pacyem (#)U6p06em0HHle SJ/IeMeHMmoe Ha MeCmHoe Cxxamue

6.1.18 Pacuet qmbpobeToHHbIX anemeHToB ¢ AKIT Ha mecTHoe cxaTue (cmaTue)
nponsBogsatr no 8.1.43-8.1.45CI 63.13330.2012, npn 3TOM B pacyeTHble

3aBMCUMOCTMN BMECTO XapakTepucTuku R, crnepyeT noactaBnate Ry, .
Pacuyem ¢hubpobemoHHbIX 351IeMeHmoe Ha rnpoodaesiueaHue

6.1.19 Pacyet Ha npogasnueaHune Nocknx b pobeTOHHbIX 3N1eMEHTOB (NUT)
npM  OEWCTBMA  HA  HUX  MECTHbIX,  KOHLEHTPUPOBAHHO  MPUIIOXEHHbIX
COCPeAOTOYEHHbIX CUMbl U M3rMbarowero MomeHTa npou3sBoadat no 8.1.46-8.1.52
CIl163.13330.2012, npy 3TOM B pac4eTHble 3aBUCMMOCTUN BMECTO XapaKTEePUCTUKN

Ry, cnepyeT noactaenate Ry, .

6.2 PacyeT KOHCTPYKLUUU NO npeaenbHbIM COCTOSHUAM
BTOPOW rpynnbl

6.2.1 Pac4yetbl no npegenbHbLIM COCTOSIHUAM BTOPOM [pynnbl  criegyet
BbIMOSHATL € yyeTom 8.2.1-8.2.3 CI163.13330.2012 n 6.2.2-6.2.20.

Pacyem ¢pubpobemoHHbIX 35ieMeHmoe rno obpa3oeaHuUro U PacKpbIMuro
mpeuwuH

6.2.2 PacueT dmbpobEeTOHHbIX 3NIEMEHTOB MO 0Opa3oBaHUIO TpPEWWH crenyet
BolMofHATL nNo  8.2.4 CI1 63.13330.2012, npu 39TOM u3rMOaOLWMA  MOMEHT,
BOCMPUHUMAEMbIN HOPMarbHbIM CEYEHUEM 3reMeHTa NMpu ob6pasoBaHUM TPELUMH,
onpegenaT no 6.2.4-6.2.8.

6.2.3 PacyeT no packpbITUMIO TpewmH criegyeT BbinonHATb no 8.2.6, 8.2.7 Cl1
63.13330.2012 ¢ yyeTom 6.2.6 1 6.2.7 CI1295.1325800.2017 1 6.2.9-6.2.12.

OnpedenneHue MomMeHma ob6pa3oeaHusi mMpewuH, HOPMaJlbHbIX K
npooosibHOU ocu 35ieMeHma

6.2.4 N3mbaroumin momeHT M. npu obpasoBaHUM TpeWMH B OOLIEM cryyae
onpegensaeTcsa no gedopMaloHHON MOAeNn CorfacHo 6.2.8.
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[ns anemeHToB NPAMOYrofibHOr0, TaBPOBOrO WM OBYTaABPOBOrO CEYEHUS C
apMaTypol, pacrofioKeHHONW Yy BEpXHEW U HWKHEW rpaHen, MOMEHT
TpewpmHoobpa3oBaHNUs C  Yy4eTOM  Heynpyrux  gedopmauumi  pacTAHYTOro
dmbpobeToHa gonyckaeTcs onpeaensatb CornacHo 6.2.6-6.2.8.

6.2.5 [onyckaetcss MOMEHT ob6pas3oBaHusi TpewwmH onpegensatb 6e3 yyeTa
Heynpyrmx gedopmauunn pactsHyToro gubpobeTtoHa, npuHumas B opmyne (6.19)

Wi =Wyea . ECTM NpY 3TOM pacyeTHOE 3HAYEHWE LUMPUHBI PACKPbITUS TPELLMH Wi
npormba npeBbiaeT WX nNpedenbHO AOMYCTUMbIE 3HAYEHWsl, TO MOMEHT
obpasoBaHus TpewwmH crnegyeT onpefensTb C Y4eTOM Heynpyrux gedopmaviui
pacTsHyToro ¢gmbpobeToHa.

6.2.6 MomeHT o06pasoBaHus TpewmH C Yy4eToM Heynpyrmx gedopmauun
pacTaHyToro d¢mbpobeToHa oOnpeaensioT B COOTBETCTBUM CO  CredyHLMMu
MOSIOXEHUSAMM:

- ceyeHusi nocre AedopMUPOBaHUS OCTaOTCS NIIOCKUMU;

- 9MNIOPY HanpsHkeHU B CXaTon 30He dmbpobeToHa NPUHMMAOT TpeyroribHOW
dopMbl, KaKk Ans ynpyroro Tena (CM. pUcyHok 5);

- 9Mopy HanpspkeHUd B pacTsHyTolW 30He MbpobeToHa NpUHUMAIOT
TpaneuueBmMaHON ¢OpPMbl C  HanpsHKEHWSIMK, He MPEBbLILIAIWMMM  PaCHETHbIX

3Ha4YeHu conpoTmBreHnsa mnbpobeToHa pacTaKEeHNIO R fbt, ser ;

- OTHOCUTENbHYIO AedopMaLnio KpanHero pacTaHYTOro BorokHa dwmbpobeToHa

MPUHUMAIOT PaBHOW € /1 ;
- CONPOTUBIEHNE KOMMO3UTHOM NONIMMEPHON apMaTypbl CXaTUIO HE YYUTBIBAIOT;

- HaNPSKEHUS B pacTsIHYTOM KOMMO3WUTHOW NOMMMEPHOW apMaType NpuH1MatoT B
3aBUCKMMOCTU OT OTHOCMUTESbHbIX AedopMaLnii Kak s ynpyroro Tena.
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1 - ypOBEHb LIeHTpa TSHKEeCTU NPMBELEHHOMO NMONEPEYHOro Ce4YeHns
PucyHok 5 - Cxema HanpspkeHHO-0ed0pPMMPOBAHHOIO COCTOSHUS CeYeHust

gmbpobeToHHOro anemeHta ¢ AKIT npu npoBepke 06pa3oBaHUA TPELWMH npu
AencTBumn n3rmbatoLLero MomeHTa (a) 1 narmbaroLero MOMeHTa 1 NPOSOSIbHON CUIbl

(6)

6.2.7 MomeHT obpasoBaHusi TpewwmH C Y4eTOM Heynpyrix Aedopmavini
pacTsaHyToro dmbpobeToHa onpeaenstoT no dopmyne

Mcrc:Rﬂ)t,ser'WpliN'ex, (6.19)

rae W, - ynpyronnactTuieckuit MOMEHT COMPOTUBIEHWUSI CeYeHUsl ANs KpaiHero
pacTAHYTOro BorokHa gmbpobeToHa, onpeaensembii ¢ y4etTom 6.2.6;

e, - pacCTosiHUE OT TOYKM NPUIOXEHUA NpoaonbHON cunbl N (pacnonoxeHHoOM B
LlEHTPpEe TSHXKECTUN NPUBEOEHHOIO CEYEHUSI ANIEMEHTA) A0 SAPOBON TOUKKN, Hanbonee
yAarneHHon OT pacTAHYTOM 30HbI, TPELUMHOOOpa3oBaHMe KOTOPOW NPoBEPSIETCS.

B dhopmyne (6.19) 3Hak "nntoc” npyHUMaloT Npu CxXMMatoLwen nNpogosieHON cune
N, "MUHYC" - Npu pacTarMeatoLLen cune.

na NpPAMOYTOJibHbIX CEeYEeHUN 3Ha4vyeHune Wpl npu OEencTBMM MOMEHTa B
MIIOCKOCTN OCU CUMMETPUN OOoNyCKaeTCA NpUHMMaTb paBHbIM

Wpl =Y Weea, (6.20)

raoe W,.q - ynpyruii MOMEHT COMNPOTMBIIEHMS NPUBEOEHHOIO CEYEHNS MO PaCTAHYTON
30HE ceyeHus, onpegensiembl B cootBeTcTBuMmM € 8.2.12 CIM1 63.13330.2012;
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Y - KO(ppMUMEHT, y4UTbIBaAKOWMA Heynpyrme cBOMCTBa OeToHa pacTsHyTOM
30Hbl CeYeHns

y=173-0,005-(B-15),

3[lecb B - uyucrnoBas xapaKTepucTuka Kracca dmbpoGeToHa Mo MNPOYHOCTU Ha
0CeBOe CxaTue.

6.2.8 Pacyer MomMeHTa o06pa3oBaHWs TpPeEWwMH Ha OCHOBE HeNMHENHOW
aedopmaLmoHHo  Mogenu  criegyeT  BbINOMHATL  muexoga w3 8.2.14 CI
63.13330.2012, npn 3TOM npeaenbHoe 3Ha4YeHWe OTHOCUTENbHOM AedopmMaunm

1B pobeToHa Npu pacTskeHUU €br, uir onpeaenstoT no 6.1.13.

Pacyem wupuHbI pacKpbimusi mpewjuH, HOpMaJsibHbIX K rMpodosibHOU ocu
asleMeHma

6.2.9 WnpuHy packpbiTns HOopMasbHbIX TPewuH Yere,i (iF1, 2, 3 - no 6.2.7 CI1
295.1325800.2017) 9nemMeHToB C  KOMMO3WUTHOM  MOMMMEPHON  apmMmaTtypou
onpeaenatT no gopmyre

a = . G_fl
cre, i 193 \Vf Ef f (621)

rae @; - Ko3ULMEHT, YYUTbIBaIOLWLMIA NPOOOIDKATENBHOCTL AENCTBUSA HarpysKku,
NPVHUMaeMbI pPaBHbIM:

1,0 - Npy HENPOAOIHKUTENBHOM OENCTBUN HArpys3Ku;

1,4 - Npy NPOAOIPKUTENBHOM AEACTBUM Harpy3Ku;

Vy - KOI(AMUMEHT, Y4MTbIBAOLLMW HepaBHOMEpPHOe pacnpeeneHne
OTHOCUTENbHbLIX AedopMauni  pPacTAHYTOM apMaTypbl  Mexay TpelmHamu;

AonyckaeTcs MpuHMMaTh Wy =1; ecrnm npu 3TOM LMPUHA PaCKPbITUA TPELWH

NpeBoCXoaWUT MNpeferibHO [OMyCcTUMOe 3HayeHue, To 3HadveHue Vy cregyet
onpenenaTb no 6.2.12;

G s - HaNpshXeHVie B NPOJOIIbHOM PacTsiHYTON apMaType B HOpMaribHOM CeYeHUU
C TPELWMHON OT COOTBETCTBYIOLLUEN BHELLHEN Harpy3ku, OonpeferisieMoe COrfacHo
6.2.10;
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(3 - KOS(pUUMEHT, y4uUTbIBAKOLWMI XapakTep HarpyxeHus, npuHUMaeMblin
paBHbIM:

1,0 - ANsi 3NEeMeHTOB U3rMbaeMblX U BHELIEHTPEHHO CXaTbIX;

1,2 - ANA pacTsHYTbIX 3/1EMEHTOB;

l; - BasoBoe (6e3 yyeTa BMMsiHUS BAA MOBEPXHOCTM apMarTypbl) paccTosiHue
MeXay CMEXHbIMM HopMarbHbIMU TpeLLmHamu, onpeaernsieMoe cornacHo 6.2.11.

6.2.10 3HayeHVa HanpsxeHua Oy B pacTAHYTOW apmartype usrnbaembix
3M1eMEHTOB OnpeaensoT no gopmyrne

:M(hO_yc).(x

(0}
d 1 red

(6.22)

roe 1.y, Y. - MOMEHT WHEpUMM M BbICOTA CXaTOW 30HblI MNPUBEAEHHOTO
MONepeyHoOro CeyYyeHusl arnemeHTa, onpegensiemble C y4eToM MIowaan ceveHus
CKaTOM W pacTAHYTOM 30H dmbpobeToHa, nrowaaen CeyYeHus pacTAHYTOM
apmaTtypbl corfiacHo 6.2.16, npuHMMas B COOTBETCTBYIOLLMX (POpMynax 3HayeHus
K031 MEHTOB nNpuBeaeHUss apmMaTypbl M ¢mbpobeToHa pacTAHYTOM 30HbI K
JmBpoBETOHY CXXaTOM 30HbI PABHbLIMM:

E E
f fbt, red
Opp=—F—;0m=""", (6.23)
d Eﬂ), red i Efb, red
E fb,red - MNPUBEOEHHbIN MOOYyMb AedopMmaumm cxaTtoro mbpobeToHa,

yuuTbiBalOWMN Heynpyrve gedopmMaumm cxatoro dmbpobeToHa n onpenensembii
no goopmyne

Ry »

. (6.24)
Sfbl, red

Efb,red =

OTHocuTenbHyto aedopmaunto  qmbpobeToHa € /b1, red  NPUHUMAKOT  PaBHOM
0,0015.

Ons n3rmbaembix anemeHToB ). =X (CM. pucyHok 6 a, 6), rge x - BbicOoTa
CcXaTomn 30Hbl b pobeToHa, onpeaensemas corrnacHo 6.2.17 ¢ yyetom (6.23).
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1 - YPOBEHDb LIEHTPA TSXECTU NPMBEOEHHOIO NONEPEYHOro CeYeHus

PucyHok 6 - Cxema HanpspkeHHO-4ed0pPMUPOBAHHOIO COCTOSIHMA mbpobeTOHHOro
arieMeHTa C TpeLmHaMn nNpu eNCTBMU nsrnbdatoLlero MomeHTa (a, 6), narmbaroLero
MOMEHTa U NPOJOSIbHON CUbI (8)

JonyckaeTcs HanpsbkeHne Oy onpeaensTb no dopmyne
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Sr (6.25)

roe Abt - nnowanb paCTFIHyTOVI 30Hbl CeYeHua JdNieMeHTa, onpegendemas ro

BbICOTE pPaCTAHYTOM 30Hbl (GmMOpobeToHa X,, UCMonb3yst NpaBura pacyeTa
MOMEHTa 06 pa3oBaHNs TPELUMH cornacHo 6.2.4-6.2.8;

Zp; - PacCCTOsiHME OT TOYKU MNPUIIOXKEHUSA PaBHOOEUCTBYIOLEN YyCcunui B
pPacTAHYTOM 30HE anemMeHTa 40 TOYKWU MPUIOXEHUS paBHOOEUCTBYIOLLEN YCUINUA B
CXXaTou 30He 3MEMEHTA;

Zf - paccTosiH/e OT LieHTpa TAXECTU PacTAHYTOW KOMMO3WUTHOW MOSMMepHON
apmaTtypbl 0O TOYKM MPUIIOXKEHUS PaBHOAEWCTBYIOLEA YCUIMA B CXAToOW 30HEe
anemeHTa.

[na anemeHTOB NPSIMOYTOSIbHOTO MOMNEePeYHOro CeYEeHUs 3Ha4YeHna 25 W Zp, B
(6.25) onpegensitoT No oopMynam:

X 3-h+x
—Zy, =—

- 6.26
3 bt 6 ( )

Zf:ho—

Mpn gencTBum nsrnbarowero MomeHTa M n npogonsHon cunbl N (CM. pUcyHok 6,

8) HanpskeHne Oy B pacTSHYTOW apmaType onpeaenstoT no dopmyrne

M(hO _yc) . N
[red Ared

‘o, (6.27)

roe 4.y, V. - nnowanb MNpUBEOEHHOro MOMEepeYyHOro CeYeHuUst dremMeHTa U
paccTosiHue OT Hauboree cxatoro BOSiIOKHa (mbpobeToHa OO0 UeHTpa TSKecTU
NPUMBEAEHHOTO CeYeHusi, onpegensemble Mo obuwmm npasunam pacyeTa
reoMeTPUYECKNX XapaKTEPUCTUK CEYEHUN YNPYrMx 3fieMeHTOB C y4eTOM nsioLaau
CeYeHusi CxxaTon 1 pacTsiHyTOM 30H dmbpobeToHa, Nnowaaen ce4eHnsa pacTaHYTOM
apmaTypbl corfacHo 6.2.17, npuHuMasa KoaMLUNEHTbI NpuUBeeHUA apMaTtypbl U
gmbpobeToHa pacTsAHYTOM 30HbI K GMOPOBETOHY CxaToM 30HbI MO dopMyrnam
(6.23).

D,OI'IyCKaeTCFI HanpaxeHne Gf onpenendTb no cpopmyne

:N'(efsizf)_betZ,ser'Abt'th
Afo

, (6.28)

Or



rAe €r - pacCTOsiHMe OT LEeHTpa TSHKECTUM PacTAHYTOW apmaTtypbl 0O TOYKW
M

NPUNoOXeHnd I'IpOﬂ,OJ'IbHOIZ cunbl N ¢ Y4€TOM 3KCUEHTPUCUTETA, paBHOIO W .

[na anemMeHTOB MPSAIMOYrOfNIbHOTO CEYEHUA 3HadYeHus Zy W zZp, B (6.28)
gonyckaeTca onpegensatb no dopmynam (6.26), B KOTOpble BMECTO X criegyet

NOACTaBNATb X,, - BbICOTY CXaTOW 30Hbl GMOpPOBOETOHa C Yy4eToOM BIUSHUSA
NPOAOSIbHOM CUnbl, onpegensemMyo cornacHo 6.2.17, npyHuMas KoagduumeHTsI
npvBeaeHns apmatypbl U dmbpobeToHa pacTAHYTOM 30Hbl K ¢mOpoBEeTOHY no

dopmynam (6.23).

B dopmynax (6.27) n (6.28) 3Hak "nntoc" npuHUMaOT Npu pacTarvBatoLLen, a
3HaK "MUHYC" Npu cxxMMaroLen NpoaosibHOM cune.

3HayeHVss HanpsXkeHun Oy He [OOIkHbl MpeBbllaTh 3HAYeHUA pacyeTHbIX
COMPOTUBIIEHUA apMaTypbl PaCTSKEHUIO AN npeferbHbIX COCTOSHUM BTOPOW

rpynnbl R7, ser.

3HauyeHuns 4,, onpenensaloT MO BbICOTE PacCTAHYTOM 30HbI MGpobeToHa X,
MCnonb3ys Npasuna pacyeta MOMeHTa 06pa3oBaHMs TPELUMH COrnacHo 6.2.4-6.2.7.

6.2.11 3HaueHns 6a30BOro PacCcTOSHMA Mexay TpemHamm £, MM, onpegensaoT
no copmyrne

I, =k,-[50+0,5 9af
f =g | YT 05 g (6.29)
Hp

N NpUHUMAIOT He 6onee h,
roe kf - KOOXMLIMEHT, MPUHUMAEMbIN PaBHbLIM:

)
f

1,0 - npu = < 50;
P

t

/ l
50— - npu 50< L <
dy

100;
dy

[

0,5 - npu <> 100,
dy



rae dy wly - guametp (QUamMeTp OKPYXHOCTU C MIOLWAAbLI0, PABHON CpeaHen
nrowaamn NonepeyHoro BONMokHa) 1 anvHa qmobpbi;

¢, - KO3(PMLMEHT, Yy4uTbIBAOWMA BUO  MOBEPXHOCTU  MPOAOSbHON
KOMMO3UTHOW MONMMEPHOM apMaTypbl, NpUHUMaeMbln pasHbiM 0,4;

(3 - KOS(pUUMEHT, y4uUTbIBAKOLWMN XapakTep HarpyxeHus, npuHUMaeMblin
paBHbIM:

0,5 - ANg aNemMeHTOB U3rMbaembiX U BHELLEHTPEHHO CXaTbIX;

1,0 - ANA pacTsHYTbIX 31EMEHTOB;

dAf - HOMWHamnbHbIM OUaMeTp MPOLOSIbHON KOMMO3UTHOW  MOSIMMEPHOM
apmarypebl;

H 4 - KO3hdMLMEHT dMBPOBOro apmMmpoBaHus Nno oo bLemy.

Ecrm  npu npoeegeHun pacyeToB  3HauveHWe  KoapdmuueHTa Mgs  He
YCTaHOBMEHO, TO B dopmyny (6.29) nogCTaBnsOT €ro MMHMMarbHO AOMyCTUMOE
3HaJeHne, pekoMeHO0BaHHoe B 8.3.

Ecrv npu npoBegeHuu pacyeToB 3Hadeust dy  u l;  HenssecTHbl, TO

KoadhdmumeHT ks B cpopmynie (6.29) npuHuMatoT pasHbim 1,0.

6.2.12 3Ha4eHus KoapdmLmeHTa V ¢ onpeaensatoT no dopmyne

O r,ere

\|/f:1—0,8-7, (630)

roe Of, cre - HanpshkeHWe B MPOAONbHOW PacTSHYTOM apMaType B CEYEeHUU C
TPELMHOW cpa3sy noclie obGpasoBaHMs HOpMarbHbIX TPELUMH, onpeaensemoe mno

6.2.10, npuHMMas B COOTBETCTBYOLLMX chopMynax 3HaveHusa M =M.,

Gy - TO Xe, Np1 AENCTBUM paccMaTpMBaEMOW Harpy3Kku.

Ona un3rmbaembix 3MeMeHTOB 3HauveHue KoadpdmumeHTa WV gonyckaercs
onpenenatb no gopmyrne



M,
Yy =1-08- =, (6.31)

roe M,,. onpeaensioT no dopmyre (6.19).

Pacyem ¢ghubpobemoHHbIX 35ileMeHmoe no npo2ubam

6.2.13 PacyeT ¢mOBpoBeTOHHbIX KOHCTpyKuun ¢ AKIT no npormbam criepyet
BbINOMHATL B cooTBeTCcTBUM € 8.2.21, 8.2.22 CI163.13330 ¢ yd4eTom 6.2.14-6.2.20.

OnpedeneHue Kpueu3Hbl pubpobemoHHbIX 3/1IeMeHMoes

6.2.14 KpuBusHy wu3rmMbaembiX, BHELLEHTPEHHO CXaTbiX W BHELEHTPEHHO
pacTAHyTbIX dMbpobeToHHbIX anemeHToB ¢ AKIT ans BbluucneHns ux npornbos
crieayet onpenenaTb B cootBeTcTBUM € 8.2.23-8.2.25 CI163.13330.2012 ¢ y4eTOM
6.2.15-6.2.20.

Xecmkocmb ¢hubpobemoHHO20 3asleMeHma Ha y4Yacmke 6e3 mpewuH e
pacmsiHymoli 30He

6.2.15 XecTkocTb dmbpobeToHHOro anemeHTa D Ha yyacTke 6e3 TpewmH
onpegensaT no opmyre

D= Ejbl rea, (6.32)

roe Eﬂ;] - Moaynb Aedopmaumm cxatoro gmbpobeToHa, onpeaensiembin B
3aBNCMMOCTU OT NPOLOIDKATENBHOCTU AENCTBUSA HArpy3Ku;

[red - MOMEHT nHepuunn npmnBegeHHoro nonepevyHoro ce4eHmna oTHOCUTEsIbHO ero
LEeHTpa TAXeCTH, onpep,enﬂeMbuZ C YH4ETOM HaNMM4nA Unnm oTCcyTCTBUA TPELLUNH.

MomeHT  wHepuwn I,,; NPVYBEOEHHOTO MOMEPEYHOr0 CeYEeHUs1 3JNieMeHTa
OTHOCUTESNbHO €ro LeHTpa TSXeCTU OnpedenstoT Kak ANns CnfowHoro Tera no
obuwyM npaBuniam COMPOTUBIIEHUS YNPYIUX 3fEMEHTOB C y4eTOM BCer nrowanm
ceyeHns dmbpobGeToHa W nnowaden cevyeHusa apmaTypbl C  KO3(ULMEHTOM
npvBeneHns apmaTypbl K g pobeToHy

]red=]+]f-OLf, (633)

roe ] - MOMEHT WHepuuMnm (mOPOBETOHHOrO CEYEHUS] OTHOCUTENBbHO LieHTpa
TSXKECTU NPVBEOEHHOIO NONEepeYHOro CEYEHNs ANEMEHTA;
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If - MOMEHT nHepuumn nnowagn cev4eHnd paCTﬂHyTOﬁ apmMaTtypbl OTHOCUTEJIbHO
LeHTpa TAXeCTU npmsegeHHoro nonepe4vyHoro ce4eHna ayieMeHTa,

A ¢ - KOIAPMLIMEHT NprBEaEHNA apMaTypbl K 6ETOHY

_Er

o
' Em

(6.34)

3HayeHune | onpegendrT no ooLmm npasuiamMm pacdyeta reoMmeTpun4eckunx
XapakKTepucTuk ceveHun ynpyrnx ayieMeHTOB.

[lonyckaeTcs onpeaensaTb MOMEHT uHepuun 1,.; 6e3 yyeTta apmaTypbl.

3HadeHus moaynsa gedopmauum 6etoHa B dpopmynax (6.32) n (6.34) npyHumatoT
paBHbIMU:

- NPV HENPOAOIMKUTENTbHOM OEUCTBUN Harpy3Ku

Ep =085-Ep; (6.35)
- NPY NPOACIKUTENBHOM AEACTBUN HArpy3Ku

Ep

—, 6.36
1+(Pb, cr ( )

Efb]:

rae @b, cr - npuHMmatoT no Tabnmue 6.12 CI 63.133300.2012*.

*

BeposaTtHo, owwubka opurmHana. Crnegyetr uutatk: CI 63.13330.2012. -
Mpymeyanne narotosutensa 6asbl 4aHHbIX.

Xecmkocmb hubpobemoHHO20 3/1IeMeHma Ha y4Yacmke ¢ mpeuwjuHamu 8
pacmsiHymolu 30He

6.2.16 »KecTtkocTb GMOPOBETOHHOIO 3MIEMEHTa Ha yyacTKax C TpeLmHamMu B
pacTAHYTOM 30He ONpeaenstoT C y4eTOM CreaytoLwmX NONoXeHUI:

- Ce4eHund rnocrne ﬂe(*)OpMI/IpOBaHI/IFI OCTaKTCA NMNJIOCKUMWN,

- HanpsbkeHus B MOPOGETOHe CXaTol 30Hbl OMPEAEenstoT Kak ANs Ynpyroro
Tena;
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- HanpsbkeHus B gMbpobeToHe pacTsHYTOW 30Hbl B CEYEHUM C HOpMasibHOW
TPeLWHON onpeaensitoT C y4eTOM HESTMHENHbIX CBOUCTB;

- paboTty pacTtaHytoro dwmbpobGeToHa Ha y4yacTKe Mexgy CMEXHbIMU

HOpMalibHbIMU TpeWMHaMN y4UTbIBalkOT NoCpenCcTBOM KOSCb(*)I/ILI,VIGHTa \Vf .

XKectkocTb  dwmbpobeToHHOro anemeHta D Ha ydacTkax C  TpewmHamu
onpegensoT no dgopmyne (6.32) n npuHUMaroT He 6oree XecTKocTn 6e3 TpeLmH.

3HayeHne Mopyns aedopMauun  cxatoro dwmbpobetoHa £ npuHumatoT

paBHbIM 3HAYEeHUO NPUBELEHHOrO MoAyns Aedopmaum E 4, ved , onpenensiemoro
no copmyrne

be, ser

Efb,red = (6.37)

€ /b1, red ’

B KOTOPOW 3HAYEHUS1 OTHOCUTENbHBIX AedopMauUni € /b1, red MPUHUMAIOT PaBHbIMMU:
0,0015 - npv HenpoJOMKUTENBLHOM OENCTBUU HArpy3Ku;

noCll 63.13330.2012 (tabrmmuya 6.10) - NpyM NPOAOITHKUTENBHOM OENCTBUM
Harpy3sku.

3HaueHne mopyns Aedopmaunn pactsiHyToro gmbpobeToHa £ g1 npuHumatoT

PaBHbIM 3HAYEHWIO NpUBEAEHHOTO Moaynst aedopmaLimn £ i, red , onpepensiemoro
no copmyrne

R s
E oy, red = —22% (6.38)

€ 12

roe €m,,2=0,004 - npegenbHble OTHOCUTENbHbIE Aedopmaunn GrbpobeToHa,
COOTBETCTBYIOLLME  OCTATOMHOMY  COMpPOTUBREHMIO  ¢mbpobeToHa oceBomy

pacTsxkeHuio R .

MOMEHT MHepuuM NPUBEOEHHOMO MOMEPEYHOr0 CceyeHus arnemeHTa /..,
OTHOCUTENBHO Er0 LieHTPpa TSXKECTW ONPEAENSOT C YYETOM:

- nnowaan ceyveHnsa dmbpobeToHa CXKaTow 30HbI;
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- nnowaanm ceyeHums dmbpobGeToHa pPacTAHYTOM 30Hbl C  YCIIOBHbIM

KO3 ML MEHTOM NMpuBeaeHnst K prmbpobeToHy CxxaTom 30HbI O 1y ;

- nrowaauM  pacTsHYyTOM  KOMMO3WTHOW  MOSIMMEPHOM  apMaTtypbl  C

KO3 hpMLIMEHTOM NpuBeaeHNs K MOPOBETOHY CXaTom 30HbI A £

]redzlﬂ,+1ﬂ),-ocfbt+]f-0cﬂ, (639)

rae L, I, Iy - MOMEHTBI MHepUWM NIOLAAel CeYeHUsl COOTBETCTBEHHO
CXXaTON M PacTAHYTOM 30H MBpPOBETOHA, PacTAHYTOM KOMMO3UTHOW MOSIMMEPHOM
apmaTypbl OTHOCUTESNBHO LIEHTPA TSXKECTM NPUBELAEHHOIO NONepeYHOro Ce4YeHus.

3HaueHus Ly, Iy onpepgenstoT no oOGWWMM MpaBWiaM COMPOTUBIIEHNS
mMaTepuarnos, NPUHUMas pacCTosiHME OT Hamboree cxXaToro BOrokHa ¢mbpobeToHa

OO0 UEeHTpa TSHKECTM nNPUBEAEHHOrO MOMEPeYHOro CeyYeHus V., C Yy4eToMm
OCTaTOYHOro COMPOTUBIEHNS GMOpPOBETOHa pacTsXeHuo (CM. PUCYHOK 7); ANs
n3rmbaembix 311EMEHTOB

Yem =%m (6.40)

roe X, - CpedHsis BbiCcOTa CXaToW 30Hbl (mbpobeToHa (CM. pUCYHOK 7),
yyuTbiBaOWAsa BNMsiHME paboTbl pacTsiHyToro gmbpobeToHa Mexay TpewwmHaMmn r
onpegensemas cornacHo 6.2.17.

3HayeHus Iy, N Y., ONpegenslT no obuyM npaBunam pacyeTa
reOMETPUYECKUX XapaKTEPUCTUK CEYEHMIA YNPYrNX SNIEMEHTOB.

3HaveHnss KoadbdPMLIMEHTOB npuseaeHuss PMbpobeToHa pPacTAHYTON 30HbI A gy

W pacTAHYTON KOMMO3WUTHOW MONMMMEpPHON apmartypbl K MOpobeToHy & r
onpegensaT no 6.2.19.
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1- YPOBEHb LEHTpa TAXeCTU nonepeyvyHoro ce4eHnA

PucyHok 7 - T[lpuBegeHHOe rMonepevyHoe CevYeHne U CXema HanpsikeHHO-
0edopMMPOBAHHOINO COCTOSIHUSA 3fieMeHTa C TpewmHamu And pacdeTa ero no
aedopmMaumsm Npy AenNcTBmMM N3rnbdaroLLero MoOMeHTa

6.2.17 [Ona n3rmbaembix 3/1EMEHTOB MOSIOXKEHME HENTParbHOM ocu (CpepHss
BbICOTa CXaTon 30HbI MOpobeToHA) onpeaenstoT U3 ypaBHEHUS

S0 =% S o+ So, (6.41)

roe Spo, Smo, Sro - CTAaTU4ECKUE MOMEHTbI COOTBETCTBEHHO CXAToil W
pacTsHyTOM 30Hbl (MOpOBGEeTOHa, M PacTAHYTOM apmaTypbl OTHOCUTESIbHO
HEenTparnbHOWN OCW.

[na npAMOYrofnbHbIX CEYEHUN C PacTAHYTOM apMaTypon BbICOTY CXaTOW 30HbI
onpeaenatT no gopmyre

M
l—aﬂ,t
. (6.42)

Xm

(\/(Mf'af1+afbt)2+(1_ajbt)'(2“f'afl"'afbt)_(“f'afl—’_aﬂ)t))

A
e M=
L)

[ns BHELEHTPEHHO CXaTblX W BHELEHTPEHHO pPacTAHYTbIX 3fIEMEHTOB
NONOXeHNe HEUTPaSibHON OCU (BbICOTY CXaTOW 30HbI) ONpeaensitoT U3 ypaBHEHWS



_ [fbo‘l‘afbt'[fbto'i‘(lf]'lfo

YN (6.43)

_Sﬂ)O+aﬂ)t'SbeO+a‘fl.Sf0,

rae Yy - paccTtosHMe OT HEWTPanbHOW OCWU A0 TOYKWU NPUMOXEHUSA MPOAOSbHON
cunbl N, OTCTOSILLIEN OT LeHTpa TSKECTU NOSHOro ceyveHust (6e3 yyeTta TpewyH) Ha

M
paccTtoaHnn €y = F ;

Tao, Imo, Lro, Smo, Smwo, Sro - MOMEHTBI MHEPUUM W CTaTMYECKue
MOMEHTbI COOTBETCTBEHHO CXaTOM U PacTSAHYTOM 30H MBpobeToHa MU pacTsaHYTOW
apmaTtypbl OTHOCUTENbHO HENTPArbHOM OCK.

[onyckaetcs ona afieMEHTOB NMPSAMOYroSfibHOTO CEYEHUsI BbICOTY CXATOW 30HbI
npyu AencTeBum marmbarowmx momeHToB M 1 npogonbHon cunbl N onpegensaTtb no

dopmyrne

=x i]redN

X M
" Ared "M’

(6.44)

roe x,, - BbiCOTA CXaTOW 30Hbl M3rMbaemoro anemeHTa, onpegensemas no
dopmynam (6.41)-(6.42);

Leds Aveq - MOMEHT MHEPUMM Y NNOWAAL NPUBELEHHOTO NMONEPeYHOro CeveHusl,
onpeaensiemMble A4S NONHOro ceveHust (6e3 ydeTa TpeLmH).

3HayeHNs reoMeTpUYECKMX XapakTEPUCTUK CEYEHMS ANEMEHTA OnpeaenstoT no
o6LLyM NpaBunam pacyeTa CeveHns ynpyrmx 371EMeHTOB.

B copmyne (6.44) 3Hak "nmoc" NpuHMMAlOT Npu CXUMaloLLen, a 3Hak "MuHyc"
Npv pacTaArMBaroLLen NPOAOSIbHON CUne.

6.2.18 XecTkocTb wu3rMbaembix GMOPOBETOHHLIX 3SMEMEHTOB [OMyCKaeTcs
onpenenaTb no gopmyrne

D:Ef,l”ed.Af'Z'(hO_xm), (645)

roez - pacCcTosiHMe OT LUeHTpa TSKeCTU pacTAHYTOM apMaTypbl 0O TOYKM
NPUNOXEHUA PaBHOAENCTBYIOLLEN YCUITUIA B CXaTOW 30HE.

[na anemMeHToB NPSIMOYrofIbHOro CEYEHNS 3Ha4YEeHNe Z onpeaenstoT No gopmyrne



1
z = l’l() - gxm . (646)

[ns anemMeHToB NPSAMOYronbHOro, TaBPOBOrO (C MOSKOM B CXATOWM 30HE) U
ABYTaABPOBOIO MOMEPEYHbIX CEYEHUIN 3HAYEHME Z [ONYCKAETCS NPUHMMATb PaBHbLIM

0,84 .

6.2.19 3HayeHMe ycrnoBHOro KkoaddmumeHTa npuBeneHusa dmbpobeToHa
PacTAHYTOM 30Hbl CeYeHUs K MOPOBETOHY CXKaToOW 30HbI MPUHMMAKOT C Y4ETOM
Xapaktepa ero edopMMpoBaHUS NpU pacTsXKeHNN paBHbIM

_ Efbt, red

oLy = _
- Eﬂ),red

(6.47)

3HaveHusa KoahMLMEHTOB NPUBEAEHMS PACTAHYTON apMaTypbl K oMb pobeToHy
NPUHMMAIOT PaBHbIMU:

Ef, red
o =—2"0 (6.48)
Eb, red
rae Em, red v E ot rea - onpepensiot no 6.2.16;
Ef red - npuBedeHHblii Modynb  AediopMauuM  pacTSHYTONW — apMmarTypbl,

onpegensiemMblin  C y4eTOM BIuSHMA paboTbl pacTsHyToro 6GeToHa Mexay
TpeLwmHamu no copmyre

Ef
Ef = v (6.49)

3HaveHus KoatpdmumeHTa V ¢ onpegenatoT no 6.2.12.

OnpedeneHue KpueusHbl GubpPO6EMOHHbLIX 3JIEeMEHMO8 Ha OCHoge
HeJsluHeliHoU OeghopmMayuoHHOU Moodesu

6.2.20 KpnBun3sHbl gmbdpobeToHHbIX anemeHToB ¢ AKI Ha ydacTkax 6e3 TpeLlyH n

C TpewuHamn B pacTsHYTOM 30HE ceyeHusa cnegyeT onpenenatb no 6.2.14, npu
3TOM:



- NpU onpeaeneHnn KpvBU3H OT HEMNPOAOIKATENBHOTO AEUCTBUS Harpysku B
pacyeTe UCNonb3ylT AMarpaMmbl KpaTKOBPEMEHHOMO AedhOpPMMPOBAHNS CXKATOro U
pacTsHyToro gmbpobeToHa, a Npu onpeaeneHu KpUBU3H OT MPOOOIPKUTENIbHOMO
AENCTBUS Harpy3ku - auarpaMmbl AnmMTensHoro aedopmmpoBaHus ¢mbpobeToHa ¢
pacyYeTHbIMM XapakTepucTUKammn Ans npeaenbHbIX COCTOSHUIA BTOPOW rpyrnbl;

- OANs1 9NIEMEHTOB C HOPMaribHbIMN TPELLWMHAMWN B PacTAHYTOM 30HE HanpshKkeHue
B apmaType, nepecekarowen TpewmHsbl, onpegenstot no 8.2.32 Cl1 63.13330.2012
MO 3HAYeHVSIM YCpeOHEHHbIX Ha Yy4dacTKe Mexay HOopMarbHbIMU TpeLwHamm
OTHOCUTENBHbIX Aedopmanmn nepecekaroLen TpewmHbl pacTaHyTon AKIT.

7 NpepBapnTenbHO HanpshKeHHble
KOHCTPYKLUUUN

7.1 NMpeaBapuTenbHble HaNPsXXeHUA apMaTypbl

711 Tlpn pacyeTe npeaBapuUTErbHO  HampsikeHHbIX  GMOPOOETOHHBLIX
KOHCTPYKUMN CRneayeT y4yuTbiBaTb CHWKEHWE MpeaBapUTENibHbIX HanpsiKeHUN
BCNeaCTBME NOTEPb MNpPenBapuUTENbHONO HanpsiKeHWst apMaTtypbl 40 nepegaydu
YCUIMNIA HaTskeHnsa Ha gmbpobeToH (nepBble MOTEPKU) M Nocre nepeaaydn ycunus
HaTshkeHnss Ha B PoBETOH (BTOpbIE NOTEPK).

7.1.2 ToTepy NpeaBapuUTENbHOTO HaMpsPKeHUs apMmaTypbl CriedyeT y4uTbiBaTb
no CIM 295.1325800.

7.2 Pac4yeT KOHCTPYKLUUU NO npeaenbHbIM COCTOSAHUAM
nepBOW rpynnbl

PacueT npeaBapuTenbHO HanpsiXKe HHbIX 35IeMEHTOB NO NPOYHOCTU

7.2.1 Pacuyetr npegBapuTenbHO HanpshKeHHbIX GMOPOOETOHHbIX 3NEMEHTOB
cregyet nNpouMsBOAUTL ANA CTagum dKcnfyatauunm Ha gencTBue uarmbarowmx
MOMEHTOB W MOMNEPEYHbIX CUI  OT BHELWHWX Harpysok W Ans craguu
npenBapuTenbHOro obxatma Ha OeWcTBME YCUIMMA - OT  NPeABapUTENbHOro
HaTSKEHUSA apMaTypbl M YCUIMIA OT BHELLUHWX Harpy3oK, OEWCTBYHOLMX B CTaguu
obxaTus.

Pacuet cnegyeT BbINOMHATL € ydeToM 9.2.1-9.2.6 CI163.13330.2012.

Pacyem npedeapumesnibHO HanpsPKeHHbIX 3/lIeMeHmoe Ha OJdelicmeaue
usz2ubarowux MOMeHmMoe 8 cmaduu 3Kcrulyamayuu o npeodesibHbIM
ycunusim
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7.2.2 PacyeT N0 NPOYHOCTM HOpPMasbHbIX CEeYeHWUn cregyeT npousBOAUTL
cornacHo 6.1 ¢ ydyetom 9.2.7-9.2.9 CI1 63.13330.2012. lMpn atom B dhopmMynax

nogpasgena 6.1 obo3HaveHus nrolwaaen cevennss Ay crnepyer oTHOCUTbL Kak K
Hanpsaraemomn, Tak U K HeHanpsraemom KOMNo3nTHOM NoSIMMEPHOU apMaType.

Pacyuem npedeapumesibHO HalnpsiKeHHbIX 3/leMeHmoe 6 cmaduu
npedeapumesibHO20 0b6)xamusi

7.2.3 MNpu pacyeTe aneMeHTa B CTaguun npeaBapuTeNbHOrO 06XxaTusl ycunve B
HanpsiraeMori KOMMO3WTHOW MOMMMEPHO apMaType BBOAWUTCA B pacyeT Kak

BHeLLHsAs npoaorbHas cuna N, , paBHas
Np=ocp-Ap, (7.0)
rae Ay, - nnowaas ceveHnst HanpsAraemoi apMaTypbi;

Gf - MNpeaBapuTenbHbIE HAMPsXeHWs € y4eTOM NepBbiX MOTepb W

koadpuumeHTa Y 5 =1,1.

7.2.4 Pacuyet no NPOYHOCTN 3JIEMEHTOB MNPAMOYIoJyibHOro cevyeHunma B CTagun
npenBapuUTesibHOro obxatus npon3BoaAT U3 ycrioBuA

h—x
N, =&, Sbe-b-x-(hO—O,Sx)—be,3-b~(h—x)(T—aj, (7.1)

roe €, - pacCTosiHMe OT TOYKW MPUIIOXEHUsI MPoJonbHOM cumbl NV, ¢ yyeTom
BNMSAHMSA M3rmbaroLLero MomeHTa M OT BHELUHEN Harpy3ku, eNCTBYHOLLIEN B CTagum
N3roToBneHnss (CobCTBEHHAA Macca 3feMeHTa), OO0 LEeHTpa TSKeCTU ceyeHus
HeHanpsiraeMo apmaTtypbl, PacTAHYTOM OT 3TUX YCUMA (CM. puUCYHOK 8),
onpegensemoe no gopmyre

ep:eop+0,5h—ai£, (7.2)
p

eop - pacCToAHMNE OT TOYKU NPUIOXKEHNA CUbI Np 0O LeHTpa TAXeCTU Ce4YeHnd
AJIEMEHTQ,

Rp, - pacueTHoe conpoTvBrieHve ¢mbpobeToHa CxaTuio, MpUHUMaeMoe Mo
NIMHEeNHOW MHTEPNONALMM Kak ANns Kracca gmbpobeToHa No NpOYHOCTU Ha cxaTue,

YKCIIEHHO PaBHOTO NepeaaToYHON NPOYHOCTH dBpoGeToHa R, ;
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Rp,3 - pacyeTHoe conpoTuBreHne gMBpoGeToHa PacTsKEHUIO, NPUHMMaeMoe
MO JIMHENHOW WHTEPNONsAUMM Kak ans knacca ¢mbpobeToHa nNo OCTaTO4YHOW
MPOYHOCTU Ha pacTsKeHWe, YMUCIIEHHO paBHOMO nepeaTodHOM MPOYHOCTU

¢mbpobeToHa Ha pacTsbkeHne R g, .

BbicoTy cxatom 30HblI mbpobeToHa onpenenstoT B 3aBUCMMOCTIN OT 3HAYEHUSA
&g , onpegensaemoro no dopmyre (6.1):
g

a)npu &= hy ERr (CcM. puCyHOK 8) - no dropmyre

:Np+Rf-Af+be,3-b-h_
(Rﬂ)+bet3)b ’

% (7.3)

X
6) npu &= T > &g - no dopmyre

1+&x
Np+RfAf1 R+Rﬂ)t3'b'h

X =

2R, - Ay

-b
R+ Rpa) b4 k) (7.4)

N Rybx : fm
. = ‘”/W/f

&£ [ £ =
I =i | Ryblh—x)

| [ e

L Ry

— -

o -
R i L{; =
f




PucyHok 8 - Cxema ycunun n antopa HanpskeHWi B CEYEHUWN, HOPMaribHOM K
NPoAoNbHOM OCK M3rMbaemMoro npeaBapuUTENbHO HANPSPKEHHOTO AfieMeHTa Npu ero
pacyeTe no NPoYHOCTUN B cTagumn obxatug

7.2.5 PacyeT no npoYHOCTU 3MeMEeHTOB TaBpOBOro U ABYTABPOBOIO CEYEHU B
cTagun NpeaBapuUTenbHOrO 0bxaTusi NPOM3BOASAT B 3aBUCMMOCTU OT MOSIOXKEHUS
rpaHUL bl CXXaTOW 30HbI:

€CNN paHuLa CXaToM 30Hbl NPOXOAMT B MNOSIKE (CM. PUCYHOK 2, a), T.e.
cobnopaertcs ycrnosue

pacyeT NpPon3BO4AT U3 YCIOBUSA

Np -ep SRﬂ)b}X(hO-O,SX)—beB[bfhf(O,Shf—a)+ (7 6)
by Iy -(0,5hy, + by —a)+ by - (hy = x)- (hy — 0,5+ (s + X)), '

roe

€p =p I E, (7.7)

rae €p - cM. 7.2.4;

Zy - paccTosiHMe OT LeHTpa TAXEeCTW CevyeHua 3nemMeHTa [0 pacTAHYTON
HeHanpsaraeMmoun apmaTypsbl.

BbICOTY C>aTOM 30HbI ONpeaensoT:
X

npu &= PN <&g - no cpopmyre
0

:Np+Rf-Af+be,3-(b’f-h}+bw-hw+bf-hf)_
by - (Rpg3+Rp)

X

(7.8)

X

> &g - no copmyrne
hy

npu &=



1+§R ' ' '
Np+RfAfE-Fbeﬁ[bfhf+bw(h_hf_hf)+bfhf]
r= i £ R 2R, -4,

+ . + —

S )

(7.9)

€CIM rpaHuLa CXaTor 30Hbl NpoxoauT B pebpe (CM. pucyHok 2, 6), T.e. ycrnosue
(7.5) He cobrnogaeTcs, pacyeT NPOM3BOAAT U3 YCIOBUS

Ny-e, <Ry [B) -y - (B —0,5-Hy)+ by (x =) (hy —hy — 0,5 x+ 0,5 )] -
~Rpy3-[by-hy-(0,5hy —a)+b,, - (hy +hy —x)-(hy = 0,5-(x +hy, + hp)) +

+bf hf (O,Sl’lf —Cl)],
(7.10)

BbICOTY CXaToW 30HbI onpeaendroT.

x
npu &= T < &g - no copmyrne

_ Ny +Rp-Ap+ Ry (by Wy +by by +by-hp) =Ry -y - (8 =b,)

X X 7.11
b, - (Rpgy3+ Rp) (717
X
npm§=h—>§R-nocboplvlyne
0
N, +R, A SFSR LR bk, 4b-(h—h
p Ry Ay R+ i3 [bf -hp +by, - (h—hy)]
t= Ryt B 2R, A,
+ 3. +4
TR py(1-gp)
(7.12)

Pacyem no npo4YHOCmMu HOPMaJibHbIX Ce4YeHUl Ha OCHO8€e HeJIUHeUHOoU
deghopmayuoHHoOU modenu

7.2.6 lNpn pacyeTe MO NPOYHOCTU Ha OCHOBE HENMUHEMHOW AedopmMaL,MOHHOW
mMogenn ycunms u gedopmaumm B CeYeHWUM, HOpMarbHOM K MNPOAOSIbHOW OCU
aneMeHTa, onpeaensatoT cornacHo 9.2.13-9.2.15 CI163.13330.2012 n 6.1.13.

7.3 Pac4yeT KOHCTPYKLUUU NO npeaenbHbIM COCTOAHUAM
BTOPOW rpynnbl
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7.3.1 Pac4yetbl dMBPOOETOHHBLIX KOHCTPYKLMI MO NpeaeribHbIM COCTOSIHUSAM
BTOpOM rpynnbl criegyet npoussoantb ¢ ydyetoM 9.3.1-9.3.4 CI1 63.13330.2012 w
7.3.2-7.3.8.

Pacyem npedeapumesibHO HanpsiKeHHbIX ¢hubpob6emoHHbIX 3JIeMeHmMos
no o6pa3oeaHuro U PacKpbIMuUIO mpeuwjuH

7.3.2 Pac4yetr npenBapuTenbHO HaMpPsPKEHHbIX W3rMOaeMbIX 3NIEMEHTOB MO
00pa3oBaHUIO N PaACKPbITUIO TPELLWH crieayeT NpPOoM3BOAUTL COrlacHO noapasgaeny
6.2 n c yyetom 7.3.3-7.3.8.

OnpedenneHue MoMeHma ob6pa3oeaHusi mMpewuH, HOPMaJlbHbIX K
npooosibHOU ocu 35ieMeHma

7.3.3 Usrmbatowminn momeHT M. npu obpasoBaHUM TpeMH B OOLUEM cryyae
criegyet onpenenaTtb No gedopmMauOHHON Mogenu cornacHo 7.3.6. [na npocTbix
ceyvyeHun (NPAMOYrosfibHOrO N TaBpPOBOIO CEYEeHU C apMaTypoun, pacronoXeHHON Y
BEPXHEN W HWKHEN T[PaHEN CeYeHusi, C MOSIKOW B CXaTOW 30HE) MOMEHT
TpewmHoob pa3oBaHNs 4onyckaeTcsa onpeaendrb cornacHo 7.3.5.

7.3.4 MomeHT 06pa3oBaHMsA TPELWMH CrieqyeT OnpeaensTb C yY4EeTOM Heynpyrmx
aedopmanmi pactsaHyToro gmbpobeToHa.

[onyckaeTca MOMeHT 0bpa3oBaHUs TPELWMH onpenenaTh 6e3 ydyera Heynpyrux

AedopmMaL i pacTsiHyToro gmbpobeToHa, npuHumast B dpopmyne (7.13) Wy =Wy .
Ecrm npu aToM TpeGoBaHus MO MpefernbHbIM COCTOSIHUSIM BTOPOW IpynMbl He
YIOBMNETBOPSAIOTCH, TO MOMEHT 06pa3oBaHMs TpewwH credyeT onpeaenaTb C
Y4ETOM Heynpyrux aedopmaLuin pacTaHyToro nbpobeToHa.

7.3.5 MomeHT o6pasoBaHus TpewmH npeaBapuUTeNibHO — HaMPSPKEHHbIX
n3rmbaemMblX IMEMEHTOB C Y4eTOM Heynpyrmx gedopmauui  pacTaHYTOro
dmbpobeToHa onpenenstoT no gopmyrne

Mcrc = bet,ser 'Wpl ip'eﬂp, (7.13)

roe Wy - MOMEHT COMPOTVBMEHUS NPUBEOEHHOTO CEYeHWst AN KpavHero
pacTsIHYTOro BOSIOKHA, onpeaensieMbll C y4eTOM NosioxeHun 6.2.6;

€ap =€p t7 - pacCTOAHME OT TOYKWN MPUIIONKEHUSA YCUNUA NpeaBapuTeribHOro
obxaTna P 0o a0poBOW TOYKM, Havboree yaaneHHOW OT pacTsaHYTOM 30Hbl,
TpeLmHoob pasoBaHe KOTOPOKN NPOBeEPSAETCS;

eop - TO Xe, A0 LueHTpa TAXXeCTu nNnpnBegeHHOro ce4eHuna;
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F - PAcCTOSHWE OT LeHTpa TSHKECTW NPUBELEHHOIO CeYeHUs1 40 SiAPOBON TOYKM
onpenensitoT no dopmyne

Wred
= —=
o (7.14)

B dopmyne (7.13) 3Hak "nnoc” nNpvHUMAlOT, KOrda HarnpasfieHus BpalleHus

momeHToB P - €qp W BHELLHero narnbatoLero MoMeHTa M npoTMBOMONOXHbI; "MUHYC"
- Kora HarnpasfieHusi coBnagatoT.

3HayeHns1 ynpyroro MOMEHTa COMPOTMBIIEHUS MPUBELEHHONO CEYEHUs no
pacTsHyTOW 30He cevenus W,,,; v nnowaab NpYBEOEHHOTO MONEPEYHOro CeYeHust

anemeHTa 4,,; onpegenstoT no 6.2.

Ons  npsiMOyronbHbIX CeveHuin 3HadeHve W, npu OencTBuM MomeHTa B
MIOCKOCTM OCY CUMMETPUM JoNycKaeTca onpeaensTb no gopmyne (6.20).

7.3.6 OnpegeneHne mMomMeHTa o6pas3oBaHWS TPELWMH Ha OCHOBE HESIMHENHOW
nedopmalMoHHON Moaenu Npou3BoaAT, ucxoas u3d 7.2.6, npyu 9TOM pacyeTHble
XapaKTEPUCTUKN MaTepuarioB MPUHMMAKOT AN NpedernbHbIX COCTOSIHUA BTOPOW
rpynnbil.

3HayeHne M. onpegenstoT, NpPUHUMAsi OTHOCUTESbHYO Aedopmauuto

dnbpobeToHa €h,max Yy PACTAHYTON IpPaHW 3femMeHTa OT AEWCTBUSA BHELUHEW
Harpy3kn, paBHOM MpedenbHOMY  3HAYEHWKO  OTHOCUTEMbHOW  AedopmMann

mnbpobeToHa Npu pacTsKeHUN € fbr, ult , yCTaHOBNEHHOMY No 6.1.13.

Pacyem wupuHbl packpbimusi mpewjuH, HOpMaJsbHbIX K MPodosIbHOU ocu
afiemMeHma

7.3.7 WupuHy packpblTUs HopmarbHbIX TpewmH onpegenstoT no 8.2.15 Cll
63.13330 ¢ yyeTom 7.3.8.

7.3.8 HanpsieHust Oy B pacTaHyTON apmaTtype marnbaembix npeaBaputenbHoO
HanpsXeHHbIX 3NIEMEHTOB OT BHELUHEWN Harpy3Kku onpegendtoT rno dopmyne

Mp(hO _yc) _ Np
]red Ared

Gf: Otf], (715)
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roe l,.g, Aeq, Yo - MOMEHT WHepUMM, MMOWA@Ab MPUBEOEHHOrO MOMNepeyYHoro
CeYeHnss aneMeHTa M paccTosiHue OT Hauboree CXxaToro BOSIOKHA [0 LeHTpa
TSDKECTM MPUBELEHHOrO CEYEHUsl, ONpeaensieMble C Yy4eToM Mrowaan CevyeHus
CXXaToW U pacTAHYTOM 30H oMb pobeToHa, NoLaam ceveHnst pacTAaHYTOM apMaTypbl

corrnacHo 6.2.17;
N p - YCUIMe npeasapuTenbHoro obxarus;

M, - u3rmGatoLLmin MOMEHT OT BHELLHEN Harpy3ku v YCUrvsi NpeaBapuTensHOro
ob6xaTtus, onpegensembi no opmyne

M,=M=%N, ¢, (7.16)

eop - pacCTodHMnEe OT TOYKU NMPUIIOXKEeHUA yCUnnda npenBaputesibHOro obxaTus

Np [0 UeHTpa TAXeCTU npmneBeeHHOro ce4eHuA.

3Hak "muHyc" B copmyrne (7.16) npuHMMAalOT, KOrAa HanpaBfeHWUs BpalleHWK

momeHToB M u N p "€0p He coBnagaroT, 1 "nnoc” - Koraa coBnagatoT.

HonyckaeTcs HanpshkeHve O ¢ onpeaensTb no dopmyne

:M—Np-(z—eﬁ))—betz-Abt

(&)
/ Y , (7.17)

A€ Z - pacCTosiHME OT LIeHTpa TSKECTU apMaTypbl, PacrofioXXeHHON B pacTAHYTOM
30HE CeYEeHUs, 0O TOYKM MPUMNOKEHUS PaBHOAENCTBYIOLIEN YCUIUIN B CXaTOW 30He

3JIEMEHTaQ,

Ay, - nnowaab pacTsHYTON 30HbI CEYEHUS SNIEMEHTA;

€ - PACCTOAHME OT LieHTpa TSXKeCTU apMaTypbl 40 TOYKU MPUNOXKEHNA yCUnna
N,.

Ons  anemMeHToB  NPAMOYrOfIbHOTO  MOMEPEYHOr0  CEYEHUs  3HaYeHue Z
onpegensaT no opmyre

z=hy— N (7.18)



roe Xy - BbiCOTa CXaToOW 30HbI, onpedensemasi corracHo 6.2.17 ¢ y4eTom

AeiicTBUS yCUnusa npegsaputensHoro obxatus N, .

Hanpsixenus © ¢, onpegensemble no dopmynam (7.15) n (7.17), He OOmMkHbI

npesbiwatb (R ser —O ).

Pacyem npedeapumesibHO HanpsPkeHHbIX ¢hubpob6emoHHbIX 3JIeMeHmMos
no npoa2ubam

7.3.9 Pac4eT npegBapuTenbHO HaNpsPKEHHbIX SNIEMEHTOB MO Npornbam cnegyet
npouseoauTb Nno 6.2.13-6.2.20 n c ydetom 7.3.10, 7.3.11.

1
7.3.10 KpmBu3Hy narmbaembix NnpeaBapuTenbHO HaMpPsXKXEHHbIX 3N1IEMEHTOB — OT
r

[AENCTBUS COOTBETCTBYIOLLMX HArpy30K onpeaensitoT no copmyne

M-N, -
_ p “0p (7.19)
D

1
r
rae M - n3rmdbaromim MOMEHT OT BHELLHEN Harpy3ku;

Np n e()p - ycunme npegBapuUtesibHOro obxatmua n ero SKCUEeHTpucuteT
OTHOCUTENbHO LIEHTpPa TAXeCTU npuBeaeHHOro nonepevyHoro ce4eHnd arieMeHTa;

D - u3rmMbHas >XeCTKOCTb MNPUBEOEHHOro MOMNEpPeYHOro CeYeHUs 3MeMeHTa,
onpegensiemMas no 6.2 Kkak AN BHEUEHTPEHHO  CXaToro  ycunmem
npegBaputenbHoOro obxaTusi afieMeHTa C y4eToM M3rnbarolero MoOMeHTa oT
BHELLHEWN Harpy3ku (CM. pUCyHoK 9).



Ty = EipEf pg

Ye

¥u

Lo ﬂf"a'f =& fm Ef_.rer.;' Af

o |

Agtt gy

-

E:,F.'_;r p. Rmtz, sar

1,

1 - ypoBeHb LEHTpa TSKECTU npuBeaeHHOro 06e3 y4vyeTa pacTAHYTOM 30Hbl
dmbpobeToHa NonepeyHoOro ceveHns

PucyHok 9 - T[lpuBegeHHOe nMonepeyHoe CcevYeHne W Cxema HanpsikeHHO-
AeopMMPOBaHHOIO COCTOSIHUS  M3rMbaemoro npeaBapuUTENbHO  HaMpPsSKEHHOro
afieMeHTa C TpeLwwHamMm nNpu ero pacyeTe no gedopmanmsm

OnpedeneHue Kpueu3HbI nNpedeapumesibHO HaNpPshKeHHbIX 3/IeMeHMoe Ha
ocHoee HeJluHelHoU deghopmayuoHHoU modenu

7.3.11 KpnBuaHbl mOpO6ETOHHBbIX 3MEMEHTOB Ha yyacTkax 6e3 TpewuH u ¢
TpewmHaMm B pacTSHYTOW 30He CeYveHuns crieqyeT onpenenats no 6.2.20, npy aToM
A9 3NEeMEHTOB C HOpMasibHbIMU TPELLWMHAMN B PacTSHYTOW 30HE HanpskeHve B
Hanpsaraemon apmaTtype, nepecekawwen TpewmHbl, onpegensioT no Cl
295.1325800.

8 KOHCTpYKTUBHbIE TpeboBaHUA

8.1 [Ons obecneyeHnss 6e30nacHOCTM M 3SKCMfyaTaLWMOHHON MPUTrO4HOCTM
GMOPOBETOHHBIX KOHCTPYKLMA MNOMMMO TpeboBaHWM K pacyeTy criegyet
BbIMOSIHATb KOHCTPYKTMBHblE TpeboBaHWs K reoOMeTpUYecKUM pasmepam W
apMMPOBAHMNIO.

8.2 TleomeTtpuyeckne pa3mepbl (GMOPOBETOHHLIX KOHCTPYKUMA WU KX
apMvpoBaHVe CTEepXHEBOW apmaTtypor AOIPKHbI COOTBETCTBOBaTb TpeboBaHUsIM
CIl_63.13330, CIT 297.1325800 wnCIl 295.1325800, ycTaHOBMEHHbIM K
reoMeTpuyeckMm pasmepaMm M apMMpOBaHUMIO OGETOHHbIX U Xene30B6eTOHHbIX
KOHCTPYKLMA.
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8.3 KoadhdmumeHT ¢mbpoBoro apmupoBaHust No OO0beMy pekoMeHayeTcs

npuHuMaTe B npefenax 0,005<H 4 <0,018 AN KOHCTPYKUMIA, paboTalowmx Ha
pacTseHne, u3rmb u coxartve. [Ona KOHCTPYKUMW, NOABEPKEHHBIX WUCTUPAIOLLM
BO3AEVCTBUSIM WM MPU NPEAbABEHUA K HUM MOBbILWEHHbIX TpeboBaHuA K
TPELLWMHOCTOMKOCTM [AOMYyCKaeTCs MNpU HanMyMm 3SKOHOMWYECKOro OBOCHOBaHMWSA
NpYHMMAaTb BOMbLLUMI KO3(PULMEHT MO POBOrO apMMpoBaHKs No 06 LEMY.

NMpunoxeHune A. OCHOBHble ODYKBEHHbIE

0003HaYeHusA

Mpunoxenne A

Ycunus om eHewHux Hagpy30K U go3delcmeul 8 rorrepe4HoM cedeHuu

areMeHma

Q

N3rndaroLLMM MOMEHT;

n3rnbaLLmin  MOMEHT C YY4ETOM MOMEHTa YCUNKs
npeaBapuTenbHOro 06XaTusi OTHOCUTENIbHO LieHTpa
TSXKECTU NPUBEOEHHOMO CEYEHNS;

npoaorfibHaAaA cuna,

noriepe4vyHaa cuna.

Xapakmepucmuku Mamepuarnos

bet,n

HOpMaTMBHOE COMpoTMBIieHNEe dmbpobeToHa oceBoMy
cXaTuio;

pacyeTHble CconpoTMBneHns ¢unbpobeToHa oceBoMy
CXXaTuo AN npefernbHbIX COCTOAHUN COOTBETCTBEHHO
nepsoun U BTOPOW rpynr;

HOpMaTMBHOE COMpoTUBNEeHMe ¢mbpobeToHa oceBomy
PaCTSHKEHWIO;



Rﬂ;t , bet, ser

beth

bet3n

R,

betZ, ser

Rﬂ;t3 , bet3, ser

Ry, Ry

Efb, red

Efbt, red

, ser

pacyeTHble ConpoTuBneHns dmbpobeToHa oceBoMy
PacCTSKEHNIO ana npenenbHbIX COCTOSAHWUM
COOTBETCTBEHHO NEPBOW 1 BTOPOU rpyn,;

HOpMaTUBHOE ocTaTtoyHoe COMpOTUBIEHNE
dmbpobeToHa PaCTSKEHUIO, COOTBETCTBYHOLIEE
3HAYEHMIO NepeMeLLEeHNN BHeLWHUX rpaHen Hagpesa 0,5
MM MpU UCNbITaHMAX Ha N3MM0;

HOpMaTMBHOE ocTaToyHoe COMpOTMBIEHNE
dmbpobeToHa pacTsKeHWo, COOTBETCTBYIOLLIEE
3HAYEHMIO NEPEMELLEHNN BHELLHUX rpaHen Hagpesa 2,5
MM NPU UCNbITaHUSIX Ha N3rno;

pacyeTHble OCTaTOYHbIe CONPOTMBIEHNS mMbpobeToHa
PacTSKEHUIO ans npeaenbHbIX COCTOSIHUIA
COOTBETCTBEHHO NEPBOI 1 BTOPOW rpynr;

pacyeTHble OCTaTOYHbIE CONMpPOTUBNEHMST dmbpobeToHa
PacTSKEHWNIO ana npenenbHbIX COCTOSIHWUM
COOTBETCTBEHHO NepPBOW 1 BTOPOU rpyn;

pacyeTHbIE COMPOTUBIIEHNS KOMMO3UTHOW MOSIMMEPHON
apmaTtypbl pacTsXeHUo Ana npeferbHbIX COCTOSHWUIA
COOTBETCTBEHHO NepPBOW 1 BTOPOU rpyn;

pacyeTHoe COMpOTUBIIEHME MNOMEPEYHON KOMMO3UTHOW
NONMMEPHON apMaTypbl PacTAKEHUIO;

HayanbHbIN  MOAYNb yNpyroctu dwmbpobGeToHa npu
CXaTuM N pacTSKEHUN;

npuBeaeHHbIN MOAYIb Aedopmarmm cxaToro
drbpobeToHa;

NpvBEAEHHbLIM MOAyNb  AedopMaumm  pacTsiHYTOro
dmbpobeToHa;

Moayrb YNpyrocTu apMarypbl;



- npuBedeHHbIM  Moayrnb  AedopMaumm  KOMMO3UTHOW

E g y .
fired MOMMMEPHOI apMaTypbl, PACMONOXEHHON B PaCTsIHYTOM
30HE 3feMeHTa C TpeLmHamu;
c - OTHOCUTENbHbIE nedopmanmm KOMMO3UTHOM
10
MONMMMepHON apMaTypbl NpW HANPsxeHUn, paBHoM R ;
- Ko3adhdmuMeHT nonayvecTn gmbpobeToHa;
(pb, cr
o - OTHOLLEHME COOTBETCTBYIOLMX MOAYNEN YnpyrocTu
f

apmatypbl £ 1 gmbpobeToHa £z .

eomempuyecKkue xapakmepucmuku

b - LLMPUHA MPSIMOYrOfibHOTO CeYeHusi; LMpuHa pebpa
TaBPOBOIO U IBYTABPOBOIO CEYEHWI;

- LUMpUHA MOMKW TaBPOBOrO W [BYTABPOBOIO CEYEHMUN

b, b . .

el COOTBETCTBEHHO B PaCTSHYTOM U CKATOMN 30HAX;

h - BblCOTa MPSIMOYIONbHOMO, TaBPOBOMO W [BYTABPOBOIO
cevyeHuu;

he o K, - BblCOTa MOJKW TaBPOBOTO U [BYTAaBPOBOMO CEUEHUII B

paCTFIHyTOVI N CXKaToM 30Hax, COOTBETCTBEHHO;

a,d - pacCTositHWe OT  paBHOAEWUCTBYIOLLUEN  YCUIMW B
apmaType 00 Srvkanlien rpaHn ceveHuns;

hy, h ) paboyaa BbicoTa ceyeHus, pasHasa (h—a) un (h—d'),
COOTBETCTBEHHO;
X - BbICOTa CXaTon 30HblI PMOPO6ETOHa;
4 - OTHOCUTENbHasA BbICOTa CXaToW 30HbI (mbpobeToHa,
X
paBHasa - ;

hy’



€

eop

paccTosiH/e Mexay XOMyTamu, U3MEPEHHOE MO AJIMHE
3IIeMEeHTa;

9KCUEHTPUCUTET NpPOJoSibHON curnbl N OTHOCUTENBHO
LeHTpa TSXKECTU npuBeLEHHOrO ceyeHus,
onpegensiemMbin ¢ yyetom 7.1.7 n 8.1.7;

PaCCTOSAHUSA OT TOYKWN NPUMOXKEHMS NPOAONbHOM cunbl N
[0 paBHOOEWNCTBYOLLEN ycunun B apmaTtype S un S’
COOTBETCTBEHHO;

QKCUEHTPpUCHUTET ycunna npenBapuUTesibHOro o6xaTus
OTHOCUTEIbHO LeHTpa TAXECTU npmBegeHHoro
CeYeHUd;

paccToaHne oT TOYKUN NPUNoXeHnA ycunua

npeaBapuUTENbHOIO obxatua N, ¢ yyeTom
M3rMGalLLero MOMEHTa OT BHELLHEW Harpysku Ao
LEeHTpa TSHKECTU PacTAHYTON WM HaMMEHee CXaTon
apMaTypbl;

NnponeT 3JfieMeHTa;

ANVHA 30HbI Nepegayn NpeaBapuUTeNibHOrO HanpPsPKEHNS
B apmatype Ha ¢pnbpobeTOoH;

pacyeTHass AfMHA  3MeMeHTa, NOABEpPraroLIerocs
AENCTBUIO CXUMAIOLLEN NPOAOSNbHOW CUMbI;

paanyCc wuHepuunm nonepevyHoro cevYeHunda JIJieMeHTa
OTHOCUTEJIbHO LIEHTPAa TAXECTU CeYEHUA;

HOMMWHarbHbLIM OWAMETP CTEepPXHEN COOTBETCTBEHHO
NPOAOSIbHOM U MONepeyHon KOMMO3UTHOW MNOSIMMEPHON
apmaTypbl;

nnowaab  ceyeHust NpoAosibHOM KOMMNO3UTHOW
NnonMMepHoOn apmarypbl;

nnowanb ce4YeHunAa XOMyTOB, pPacChoJioXEHHbIX B OLHOMN
Hopmaanoﬁ K I'IpO,D,OJ'IbHOIZ OCKh 3JieMeHTa MJI0CKOCTN,
I'IGpGCGKGI-OLLI,GVI HaKJIOHHOE CceYeHune;



KOa(ppMUMEHT apmMupoBaHus, oOnNpedendembln  Kak

Ky
OTHOLLEHME NIoWwaan cevyeHns apMaTypbl f K nnowaau
nornepeyHoro cedveHuss anementa b-h, 6e3 yyeta
CBECOB CXaTblX W PACTAHYTbIX MOJIOK;
A nnowaab Bcero gmbpobeToHa B MONepeyYHOM CeYeHUu;
y nnowaab ceveHnsa mbpobeToHa CXKaToWM 30HbI;
b
y nrowaab ceyveHns pnbpobeToHa pacTsAHYTOM 30HbI;
bt
4 nrowaab NPMBEAEHHOIO CEYEHUS NIEMEHTA;
red
4 nrnowaab cMaTus gmnbpobeToHa;
loc
I MOMEHT MHepuuMm cedeHnss Bcero (mbpobeToHa
OTHOCUTESNBHO LIEHTPa TSKECTN CEYEHUS INEMEHTA;
I MOMEHT WHEpLMM MPUBEAEHHOIO CEYEHMS1 3rEMEHTa
red OTHOCMUTESBHO Ero LIeHTPa TSKECTH;
/4 MOMEHT COMPOTUBIIEHNSI CEYEHUs dnemMeHTa Ans
KparHero pacTsiHyTOro BONOKHa.
YK 624.012.3/4:691.328.44:625.877 OKC

KnoyeBble croBa:

91.080.40

GmbpobeToH, nornmMmepHaa Komno3uTHas dmbpa,

nofMMepHasi KOMMNO3UTHas apmatypa, KOHCTPYKLUM, pacyeT Mo MPOYHOCTMH,
pacyeT Mo TPeLWHOCTOMKOCTK, pacyeT no AedopmaLnsam

ONEKTPOHHbBI TEKCT AOKYMEHTa
noarotoBneH AO "Koaekc" 1 cBepeH no:

odmumanbHoe nsgaHve

M.: CtangapTuHdopm, 2019
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