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MNpeauncnosue

Lleam v npuHUMnbl cTaHZapTusaumm B Poccuiickoit depepaumm yctaHoBneHbl PenepanbHbiM
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHU4YecKoM peryanmpoBaHun", a npaBuaa paspaboTku -
MoctaHoBneHnem lMpaBuTtenbctBa Poccuinckoit ®epepaumm o1 19 Hoabpsa 2008 r. N 858 "O nopsake
pa3paboTKu 1 yTBEepKAeHMA CBOA0B npasun'.

CBefeHuna o cBoae nNpasun

1. UcnonHuutenn: HayyHo-uccnen0BaTeNbCKUM, NPOEKTHO-KOHCTPYKTOPCKUIA U TEXHONOTUYECKUN
MHCTUTYT 6eToHa U KenesobetoHa um. A.A. M'eosgesa (HUUMKB mum. MBosaesa) - nHctutyt OAO "HUL,
"Crpoutenbctso".

2. BHeceH TexHU4eCcKMM KOMUTETOM Mo cTaHaapTusaumm TK 465 "CtpouTtennscteo”.

3. [logrotoBneH K yTBep)KAeHui0 [lemapTameHTOM  apXMTEKTypbl, CTpoOUTenbCcTBa W
rPafoCTPOUTENbHON MNOAUTUKN.

4. YtBepaeH lMpuKkazom MuUHUCTEPCTBA pPErnMoHaNbHOro pas3Butus Poccuitckonn Peaepaumu
(MuHpervoH Poccum) ot 28 gekabpsa 2010 r. N 827 u BBeaeH B aevictame ¢ 20 mas 2011 r.

5. 3apeructpuposaH PenepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEery/iMpoBaHUI0 U METPOIOTUK
(PocctaHmapT). MepecmoTp CM 27.13330.2010.

NHbopmaunsa 06 M3MeHEHUAX K HACTOALLLEMY CBOAY NPaBUA NYBINKYETCA B €XKero4Ho N3gaBaemom
MHOOPMALUMOHHOM YyKasaTene "HaumoHanbHble CTaHAapTbl', @ TEKCT WU3MEHEHMA M MNOMpPaBOK - B
eXXeMecAYHO u3gaBaemblx MHOOPMALMOHHBLIX YyKasaTenax "HaumoHanbHble cTaHaapTbl". B ciayyae
nepecmoTpa (3ameHbl) UM OTMEHbI HacTOALLEro CBoAa NpPaBuA COOTBETCTBYIOLLEE yBeAOMIeHMe byaeT
ony6/IMKOBaHO B eXXeMecsAYHO n3gaBaeMom MHGOPMaLMOHHOM yKasaTene "HauMoHanbHble CTaH4apTbl'".
CooTtBeTcTBylOWAn MHPoOpPMaLMA, YBEAOMIEHME U TEKCTbl Pa3sMELLAOTCA TaKKe B MHPOPMALMOHHOM
cucTeme o6ULEro NOAb30BaHMA - HAa opuLManbLHOM caitTe paspabotumka (MuHpernoH Poccumn) B cetu
UHTepHerT.

BeeneHune

HacTtoawmin cBog, NpaBua COAEPXKUT MONOMKEHUA MO PaACYETYy M MPOEKTUPOBAHUIO BETOHHbLIX U
Kene3obeTOHHbIX  KOHCTPYKUMI  MPOMBIW/IEHHbIX  COOPYXEHWM M3  TAXKENoro W JIerkoro



KOHCTPYKLUMOHHOro 6eToHa, paboTalowmx B YCN0BUAX BO3AEUCTBUA TEXHOJIOTMYECKUX MOBbIWEHHbIX
Temnepatyp (ot 50 go 200 °C BKAOUYUTENBLHO), BNAXKHOW Cpenbl, U TENNOBbIX arperaToB U3 *KapoCTOMKOro
6eToHa, apMUPOBAHHOIO OBbLIYHON U KAapPOCTONKOW apmMaTypoii, KOTOpbIe 3KCMIyaTUPYHOTCA B YCIOBUAX
NPOn3BOACTBEHHbIX BbICOKMX TemnepaTyp (cebiwe 200 go 1200 - 1400 °C).

MpuBeaeHHble B HacToawem CM eanHMLbl GU3NYECKUX BEIMUUH BblparKeHbl: CUbI - B HbtOTOHAXx (H)
WKW B KUIOHbIOTOHaX (KH); nHelHble pasmepsbl - B MM (4158 ceYEHUIN) Nan B M (417 SNEMEHTOB MU UX
YYaCTKOB); HaNpsAMKeHMA, CONPOTUBIEHMA, MOAY/IM YNPYTrOCTU - B Meranackansx (MMa); pacnpegeneHHble
Harpysku n ycunms - 8 KH/m nnu H/mm; Temnepartypa - 8 °C, N1OTHOCTb - B Kr/M3.

Csog, npasua paspabotaH HUMHKE nm. A.A. TBosgesa - nHctutytom OAO "HULL "CtpounTtenbctso™:
pyKkoBoAuTe/b - A-P TEXH. HayK, npod. A.®. MunoBaHoB. NcnonHutenu: A-pa TexH. Hayk, npod. A.M.
Kpuuesckuii u C.A. domunH; KaHaAUAATbI TexH. HayK B.LL. Topades, H.M. }aaHosa, WU.H. 3acnasckuir, B.H.
MwunoHos, B.T. MNetpos-AeHuncos, B.H. Camonnenko, B.B. ConomoHos, WU.C. Ky3HeL0Ba; nHxeHepbl E.H.
BonbHbIX, B.A. TapacoBa; npu ydactum 000 "YpanHUNcTpom" (KaHA. TexH. Hayk P.A. AxTamos).

1. O6bnacTb NpUMeHeHUA

HactoAawmit cBoa npaBua pacnpocTPaHsaeTca Ha NPOEeKTUpPoBaHME BETOHHbIX U Kee306eTOHHbIX
KOHCTPYKLMIA, CUCTEMATMUYECKU MNOoABepralolmnxcs BO3AeNCTBMAM noBbiweHHbIX (oT 50 ao 200 °C
BK/IIOYMTENIbHO) U BbICOKUX (cBbilwe 200 °C) TexXHO/NOrM4yeckux TemnepaTtyp (Oanee - Bo3aencTsus
TeMnepaTtyp) U yBNaXKHEHUIO TEXHUYECKUM NAPOM.

Hopmbl  ycTaHaBnuBaloT TpeboBaHMA MO  MNPOEKTUPOBAHMIO  YKa3aHHbIX  KOHCTPYKLMUN,
N3roTOBAAEMbIX U3 TAXenoro 6eToHa cpegHen naoTHocTM oT 2200 Ao 2500 Kr/M3 BKAOUUTENbHO (Aanee
- 06blYHbIN BETOH) N U3 }KapOCTONKOro 6eToHa MAOTHOM CTPYKTYpbl cpeaHen naotHoct 900 Kr/m3 u
bonee.

TpeboBaHuA HacTosAwero CM He pacnpoCTPAHAOTCA HAa KOHCTPYKUWUM U3 KapOCTOMKOro 6etoHa
AYENCTOM CTPYKTYPbI.

MpoeKTMpoBaTb AbIMOBble Kesie306eToHHble TPybbl, pesepByapbl U GYHAAMEHTbI AOMEHHbIX
neyeun, paboTatoLme npu BO3LENCTBMM TemnepaTypbl cebiwe 50 °C, cneayeT ¢ y4eToM AOMNOAHUTENbHbIX
TpeboBaHUI, NPeabABAAEMbIX K STUM COOPYKEHUAM COOTBETCTBYHOLLMMM HOPMATUBHbLIMU AOKYMEHTAMMU.

2. HopmaTtuBHble CCbIIKK
B HacToAwem CI ncnonb3oBaHbl CCbIIKM Ha ceaytoline HOPpMaTUBHbIE LOKYMEHTbI:

depepanbHbiit 3aKoH oT 30 aekabps 2009 r. N 384-P3 "TexHnUYecKMin pernameHT o 6e3onacHOCTU
3[aHNI U CoOopYKeHnin"

KoHcynbTaHTlAOC: NpumeyaHue.
YnomuHaemblit B AaHHOM gokymeHTe CIM 63.13330.2010 6bin BNOCAeACTBUM YTBEPKAEH U U3AaH C
Homepom CI1 63.13330.2012.

CMN 63.13330.2010 "CHwuMN 52-01-2003 BeTOHHble M XKene3obeToHHble KOHCTPYKUMK. OCHOBHblE
nonoxeHuma"

CM 20.13330.2011 "CHwu1N 2.01.07-85* Harpy3ku u Bo3aelictama”

CHwuMM 3.03.01-87 Hecywme v orpaxgatoLwme KOHCTPYKLUMN

CHuMN 23-01-99* CtpounTenbHaa KAMmaTonorusa

YnomuHaembi B gaHHOM AoKymeHTe CIM 28.13330.2010 6b11 BNOC/eACTBUM YTBEPHKAEH U U3AaH C
Homepom CIM 28.13330.2012.

CM 28.13330.2010 "CHwm1IM 2.03.11-85 3awmTa CTPOUTENBbHbIX KOHCTPYKLMK OT KOppo3uun"

CMN 16.13330.2011 "CHuM 11-23-81* CTanbHble KOHCTPYKLUMK"

FOCT 25192-82 BeToHbl. Knaccudukaums n obuime TexHMyeckne TpebosaHmn

FOCT 13015-2003 W3pgenus KenesobeToHHble M 6eTOHHble AnA cTpouTenbctea. Obuwue
TeXHMYECKMe TpeboBaHUA



FOCT 14098-91 CoeauHeHMA cBapHble apmaTypbl M 3aKNagHbIX U3AeNUi KenesobeToHHbIX
KOHCTPYKLMW. TUNbl, KOHCTPYKLMW U pa3mepbl

FOCT 20910-90 beToHbI KapocToiKkue. TexHU4YeCcKme ycioBmA

FOCT 5781-82 Crtanb ropavYeKkaTaHas 411 apMUPOBaHUSA Kene300eTOHHbIX KOHCTPYKLUN

FOCT 10884-94 Cranb apmaTypHass TEPMOMEXAHMYECKU YMNPOYHEHHas ANA Kene3obeToHHbIX
KOHCTPYKLUI

FOCT 6727-80 MpoBO/OKa M3 HWU3KOYINEPOAUCTON CTaZn XONOAHOTAHYTana ANA apMUMPOBaHMA
ene3obeTOHHbIX KOHCTPYKLUNIA

FOCT 4543-71 MNpokKaT u3 NerMpoBaHHON KOHCTPYKLIMOHHOM cTaun

FOCT 5949-75 Cranb copToBasA W KaAnMbpoBaHHas KOPPO3MOHHOCTOMKAA, KAapOCTOMKasa W
YKaponpoyHas.

MpumeyaHne. Mpu NONb30OBAHUM HACTOAWMM CBOLOM MpaBua LenecoobpasHoO NpPoBepUTb
OENCTBME CCbINOYHBIX CTaHAAPTOB WM  KNaccMPUKATOpoB B WMHOPOPMAULMOHHOM cucTeme obuiero
NMonb3oBaHMA - Ha oduuManbHOM CcaiTe HaUMOHa/ibHOro opraHa Poccuiickoit ®Pepgepaumm no
CTaH4apTU3aumMmM B ceT MHTEPHET MAM MO eXeroaHo M3gaBaemomy MHPOPMaLMOHHOMY YKasaTesnto
"HaunoHanbHble cTaHAApPTbI", KOTOPbIA ONy6/IMKOBaH MO COCTOAHMIO Ha 1 AHBAps TeKyllero roga, 1 no
COOTBETCTBYIOLMM EXEMECAYHO M3[43aBAEMbIM MHPOPMALIMOHHBIM YyKasaTenam, onyb/aMKOBAHHbIM B
TeKywem roay. Ecnm ccbloYHbIM OOKYMEHT 3aMeHeH (M3MeHEeH), TO NpU MOAb30BAHUM HACTOALLMM
CBOAOM MNpaBWA cneayeT PYKOBOACTBOBATbCA 3aMeHEeHHbIM (M3MeHEeHHbIM) AOoKymeHToM. Ecau
CCbINOYHbIA MaTepuan OTMeHeH 6e3 3ameHbl, TO MONOXKEHME, B KOTOPOM faHa CCblJIKa Ha Hero,
NPUMEHAETCA B YaCTH, He 3aTParnBatoLLLEel 3Ty CCbIAKY.

3. TepmMuHbI 1 onpeaeneHns

B HacToAWMX HOpMax MpUMeHeHbl TePMWHbI Mo cBoay npasun [1] U ApyrMM HOPMaTMBHbIM
[OKYMEeHTaM, Ha KOTOPble MMEHTCA CCbINIKM B TEKCTE.

4. O6bwme yKasaHus
OCHOBHbIE NONOXKEeHUA

4.1. BeTOHHble U Kene30b0eTOHHbIE KOHCTPYKUMKM O0/XHbl ObiTb obecrneyeHbl Tpebyemoi
HaZeXHOCTbIO OT BO3HWKHOBEHWA BCEX BWAOB MNPEAENbHbIX COCTOSHMI: pacyeTom, Bbibopom
nokasaTenei KayecTBa MaTepmnanos, Ha3HaYEHMEM PA3MEPOB U KOHCTPYMPOBAHUEM COT/IACHO YKa3aHMAM
Hactoswero Cl. Mpu 3TOM A0/XKHbI 6bITb BbINOJIHEHbI TEXHO/IOTMYECKME TPebOoBaHUA NPU U3rOTOB/IEHUM
KOHCTPYKLMIA U cobntogeHbl TpeboBaHMA NO 3KCMAyaTaLMmM COOPYKEHNIM M TEMJIOBbIX arperaTos, a TaKKe
TpeboBaHWUA MO 3KONOTUK, YCTaHAB/IMBaEeMble COOTBETCTBYIOLWMMMU HOPMATUBHBIMU AOKYMEHTAMU.

4.2. BeTOHHble U Xene3obeTOHHble KOHCTPYKUWMKU, npeaHasHauveHHble gasa paboTbl B YC/IOBUAX
BO34ENCTBMA MNOBbIWEHHbIX Temnepatyp 4o 200 °C, cneayeT npeaycmaTpuBaTtb, Kak MpaBuao, U3
0b6blYHOro HeToHa.

dPyHAaMEHTbI, KOTOPbIE MPU KCNAyaTauUmn NOCTOAHHO NOABEPratoTCA BO3AENCTBUIO TEMNEPATYPbI
80 250 °C BKAOUNTENbHO, A0NYCKAETCA NPUHUMATL M3 06bIMHOTO 6eTOoHa.

BeToHHble W Kene306eTOHHble KOHCTPYKLMMK, MNpeAHasHavyeHHble Ans paboTbl B YCNOBMAX
BO34,eNCTBMA BbICOKMX TemnepaTyp cebliwe 200 °C, cneayeT npefycmaTpmBaTh U3 }KapocTonKoro 6eToHa.

Hecywwime snemeHTbl KOHCTPYKLMIA TENI0BbLIX arperaTos, BbIMNONHAEMbIE U3 }KAPOCTOWKOro 6eToHa,
ceyeHue KOTOoPbIX MOXKET HarpesaTbca A0 TemnepaTtypbl Boiwe 1000 °C, AonycKaeTca NPUHUMATDL TONbKO
Nnocne X onbITHOM NPOBEPKW.

4.3. UMKNMYECKUIN HarpeB - A/MTENbHbIA TemnepaTypHbIM PexMm, Npu KOTOPOM B npoLecce
3KCM/AlyaTauMm KOHCTPYKLMA Nepuoanyeckn nogsepraeTca NOBTOPAIOLWEMYCA HAarpeBy ¢ KosebaHuamu
Temnepatypbl 6osee 30% pacyeTHOro 3Ha4YeHUA NpU AAUTENBHOCTU LMKA0B OT 3 4 Ao 30 cyT.

MOCTOAHHbIA Harpes - AJUTENbHbIA TemnepaTypHbIM PeXXMMm, MNpu KOTOPOM B npouecce
3KCM/lyaTauMm KOHCTPYKUMA NoaBepraeTca HarpeBy ¢ KonebaHmamn temnepatypbl go 30% pacyeTHOro
3HaYeHuA.

4.4. Ana KOHCTPYKUMI, paboTatolwmx nog Bo3aencrsmem temnepatypbl Bbilwe 50 °C B ycnoBusx



nepuoanyYeckoro yBAaXKHEHWA NAPOM, TEXHWYECKOM BOAOM M KOHAEHCATOM, pacyeT AOonyckaetcs
NPOn3BOANTb TONIbKO Ha BO3AENCTBME TEMMNEPATYPbI U HAarpy3Kku 6e3 yuyeTa Nepnoamyeckoro yBAasKHeHus.
Mpu 3TOM B pacyeTe ceYeHUsA He A0NXKHbI YYUTbIBATbCA KpaliHUeE c/1omn 6eToHa ToALWMHOM 20 MM C Kaxkaom
CTOPOHbI, NOABEPraloWMecas 3aMaunBaHUIO B TedeHue 7 4, U ToAwmHoM 50 mm npu anmtenbHocTU
3amaumBaHua beToHa bonee 7 4 MAM [ONKHA NpPeAycMaTpMBaTbCA 3aliMTa NOBEPXHOCTU 6GeToHa oT
nepmMoanYecKoro 3amaymBaHma.

OKpalweHHaa MoBEepXHOCTb 6eToHa WAW TNAPOM3ONALUMOHHBIE MOKPbLITUS 3TUX KOHCTPYKLWIA
OO0/KHbI 6bITb CBET/IbIX TOHOB.

4.5. KOHCTPYKUUM PacCMaTPMBAIOTC Kak OETOHHble, ecinm UX MPOYHOCTb obecnevyeHa OAHMM
6eTOHOM. BeTOHHble 3/1eMeHTbl NPUMEHSIOT MNPEeMMYLLEeCTBEHHO Ha CXKaThe npu  PacnonoXKeHUu
NPOAOAbHON CXUMaLOLWEN CUbl B Npeaenax NnonepeyHoro ceYeHuns aiemMeHTa Npu NoCTOSHHOM Harpese.
BeTOHHblE 3/1EMEHTbI U3 KapOCTOMKOro 6eToHa MPUMEHAIOT B KOHCTPYKLMAX, KOTOpble He ABAAOTCA
Hecywmmm (dyTepoBKa).

4.6. apocToiKkme 6eTOHbI B 3/1IeMEHTaX KOHCTPYKLNIA TENNOBbLIX arperatoB cieayeT NPUMEHSTb B
COOTBETCTBMU C peKomeHayembim NpunoxeHmem A.

Knaccbl apocToiKoro 6eToHa no npeAesbHO AONYyCTUMOM TemnepaType MNpUMEHEeHUs B
cooTtBeTcTBMM ¢ FTOCT 20910 B 3aBUCUMOCTM OT BUAA BAXKYLLETO, 3aM0/IHUTEIe, TOHKOMOOTbIX 400aBOK
W oTBEpANTENA NpuBeaeHsbl B Tabaunue 5.1.

OcHoBHble pacyeTHble Tpe6OBaHMF|

4.7. BeToHHble W Kene300EeTOHHble KOHCTPYKUMW, paboTalowme B YCI0BUAX BO3AENCTBUS
MOBbIWEHHbIX U BbICOKUX TeMMepaTyp, CedyeT paccyMTbiBaTb Ha ocHoBe nosoxeHun CM 63.13330 u
cBoZa npasun [1] ¢ yieTom JONOAHUTENbHBIX TPEBOBAHWUMI, U3N0XKEHHbIX B HACTOALLEM CBOAE NPABU.

PacyeTbl H6ETOHHbIX WM Xene3obeTOHHbIX KOHCTPYKUMI cneayeT Npov3BOAWTL MO NpeaesbHbIM
COCTOAHMAM, BK/TIOHYAIOLLMM:

npezesibHble COCTOAHUA NepBOoM rpynnbl (MO NOAHOW HEMPUIOAHOCTU K SKCMAyaTauun BCAeACTBUE
noTepu Hecyllei cnocobHocTu);

npegenbHble COCTOSIHUA BTOPOW rpynnbl (MO HENPUrO4HOCTM K HOPMasIbHOM 3KCNayaTauuu
BCNeacTBMe 06pasoBaHUS WMAM  YPE3MEPHONO PACKPbLITUA TPELMH, MNOABAEHUA HedonyCTUMbIX
aedopmaymii).

4.8. Mpw NPOEKTUPOBAHNN BETOHHbBIX U KeNe306eTOHHbIX KOHCTPYKLMIA HaLEeXKHOCTb KOHCTPYKL MK
YCTAHaBAMBAIOT PAcYeTOM MNyTEM WCMOMb30BAHUA PACYETHbIX 3HAYEHWI HArpysoK W Temnepatyp,
pacyeTHbIX 3HAYEHWI XAPaKTEPUCTUK MATEPUANIOB, OMPELENAemMblX C MOMOLLBbIO COOTBETCTBYHOLLMX
YacTHbIX KO3POULMEHTOB HAZEKHOCTM MO HOPMATUBHBIM 3HAYEHUAM 3ITUX XAPaKTEPUCTUK C YyYETOM
CTeNeHM OTBETCTBEHHOCTU COOPYXKEHWA UAKN TEMNAOBOIO arperarta.

HopmaTtmBHble 3HAaYeHMA HArpy3oK U BO3AeNCTBUIN, KOIDDULMEHTOB coveTaHns, KoapdmuneHToB
HafeXHOCTU NO Harpyske, KO3IGOUUMEHTOB HAAEKHOCTU MO HA3HAYEHMIO KOHCTPYKLMW, a TaKxkKe
noapasgefnieHne Harpysok Ha MoCTOAHHbIE U BPpeMEHHble (A/MTeNbHble U KPaTKOBPEMEHHbIE) cneayeT
NPMHMMaTbL No nonoxeHmam CM 20.13330.

PacueTHasa TexHosOrnM4yeckaa TemnepaTypa NPUHUMAETCA PaBHOM TemnepaType cpeabl uexa uam
paboyero NPocTpaHCTBa TEMAOBOIO arperaTta, ykasaHHOM B 3aaHWN HA NPOEKTUPOBAHME.

PacueTtHble ycuama n pepopmanmm oT KpaTKOBPEMEHHOTO U ANIUTE/IbHOTO HAarpeBoB ONpeaenstoT C

yuyeTom KoadpduLmeHTa HagexHOCTM No TemnepaTtype 7, .

KosdpPpunumMeHT HagexHOCTM No TemnepaType ), NPUHUMAIOT: MPU pacyeTe Mo npefefibHbiM
COCTOSIHMAM MepBOM rpynnbl paBHbiM 1,1, No NpeAeibHbIM COCTOSSHUAM BTOPOWM rpynnbl paBHbim 1,0.

Mpu pacyeTe MO NPOYHOCTM B HEOOXOAMMbBIX C/AYy4aAX YYUTbIBAOT 0OCOOble Harpyskm c
KoaddMUMEeHTaMMN HAZEXKHOCTM MO HArpy3Ke Y s » NPUHAMAEMbIMU NO COOTBETCTBYIOLMM HOPMATUBHBIM

AOKyMmeHTaM. pn 3TOM ycuausA, Bbi3BaHHblE AeCTBMEM TeMnepaTypbl, He Y4UTbIBAIOTCA.

4.9. Mpw pacyeTe 6ETOHHbIX U }KeNe306eTOHHbIX KOHCTPYKLMIA HE0BX0AMMO YUNTbIBATb MU3MEHEHUA
MEXaHNYEeCKMX M YNPyronaacTMYecknx cCBOMcTe 6eToHa M apmaTypbl B 3aBMCMMOCTM OT TemnepaTypbl
Bo3gencTemaA. Mpu aTom ycunua, aebopmauunmn, obpasoBaHMEe U paCKpbITUE TPELMH onpeaensoT oT



BO34,ENCTBMA HArpy3KM (BKAtOYaA cobCTBEHHDIN BEC) M TeMnepaTypbl.

PacyeTHble CXeMbl M OCHOBHble MPeANOCbINKM ANA pacyeTa OETOHHbIX WU Kene3obeTOHHbIX
KOHCTPYKLMIA [0/MKHbI YCTaHABAMBATLCA B COOTBETCTBMM C YC/I0BUAMM UX AENCTBUTENbHOW PaboTbl B
npeaesbHOM COCTOAHWM, C Y4ETOM, B HEODXOAMMbIX Cy4anX, NAACTUYECKMX CBOMCTB BeTOHa M apmaTypbl,
HanuumA TpewmH B PacTAHYTOM 6eTOHe, a TaKKe BAMAHUA YCAAKM WM NON3yyvecTn H6eTOoHA Kak npu
HOPMa/iIbHOW TemnepaType, Tak U NPU BO3AENCTBUM NOBbILEHHbIX M BbICOKMX TEMMNEPATYP.

4.10. PacyeT KOHCTPYKLUMM, paboTalolmMx B YCAOBUAX BO3LENCTBMA MNOBBILWEHHbLIX M BbICOKMX
TemnepaTtyp, AOKEH NPOU3BOAMTLCA Ha BCE BO3MOXHbIe HebMaronpuATHble cOYeTaHUA Harpysok OT
CcOBCTBEHHOTO BECA, BHELLHEM Harpy3Ku n TemnepaTtypsbl, C yY4ETOM SAUTENbHOCTU UX AENCTBUSA U, B CyYae
HeobXo4MMOCTH, NOoC/e OCTbIBAHMA.

PacyeT KOHCTPYKUMM C y4ETOM BO3LENCTBMA MOBbILEHHbIX U BbICOKUX TemnepaTyp Heobxoanumo
NPOW3BOANTb A1A CleAyOLWMX OCHOBHbIX PAaCYeTHbIX CTaaMin paboTbl:

KPaTKOBPEMEHHbI HarpeBs - NepBblii Pa3orpeB KOHCTPYKLUKN A0 pacYeTHON TemnepaTypbl;

ONMTe/IbHbIN Harpes - BO34eNCTBME pacyeTHOM TemnepaTypbl B NEPUOL SKCNayaTaumm.

PacueTt cTtaTnyeckM onpesenmmbliXx KOHCTPYKLMIA MO NpeaenbHbIM COCTOAHUAM MEPBOM U BTOPOW
roynn (3a MckAoYeHMem pacyeTa No 06pPa3oBaHUIO TPELLMH) credyeT BECTU TO/IbKO A/A CTaguu
ANMTeNbHOro Harpesa. PacyeT no ob6pasoBaHMiO TpewuH HeobxoAMmo NPOM3BOAWUTbL ANA CTagaui
KPaTKOBPEMEHHOIO W A/IMTENbHOTO HarpeBa C Y4eTOM YCUAWI, BO3HMKAOWMX OT pacnpeneneHua
TemnepaTtypbl 6ETOHA NO BbICOTE CEYEHUA SIEMEHTA.

Pacuet cTaTMyeckn HeonpeneMMbIX KOHCTPYKLUA U UX 3NEMEHTOB MO NpeaesibHbIM COCTOAHUAM
nepBoi U BTOPOW rpynn AOJI)KEH NPOU3BOANTLCA:

a) Ha KpPaTKOBPEMEHHbIA HarpeB KOHCTPYKUMWM MO pexumy cornacHo CHwul 3.03.01, Korga
BO3HWMKAIOT HambosbluMe YCUAMA OT BO3AENCTBUA TemnepaTtypbl. [pM 3TOM KECTKOCTb 3/1eMEHTOB
KOHCTPYKLMM ONpesensneTca OT KpaTKOBPEMEHHOIO AENCTBUA BCEX HArPy30K U HArpeBsa;

6) Ha AANTENbHBIM Harpes - NPU BO3AENCTBUM HA KOHCTPYKLMIO pacueTHOM TeMnepaTypbl B nepuos,
3KCM/lyaTauuMu, Korga MpOUCXOOUT CHUMKEHME MPOYHOCTM WM KECTKOCTM 3/1eMEHTOB B pesy/abTaTe
BO34ENCTBMA O/IMTENIbHOTO HarpeBa M Harpysku. [pyM 3TOM }KECTKOCTb 3/1IEMEHTOB onpeaenseTca oT
O/IMTENbHOrO BO34ENCTBUS BCEX HAarPy3OK M Harpesa.

4.11. OnpegeneHune ycuamin B CTaTUYECKU HeoMNpeaeMMbIX KOHCTPYKUMAX OT BHELLHEeM HarpysKku,
CcOBCTBEHHOIO Beca M BO3AENCTBUS MOBBILWEHHbLIX M BbICOKMX TemnepaTyp Npou3BOAAT MO MpasBuiam
CTPOUTENIbHOW MEXaHUKN MEeTOA0M NocnenoBaTe bHbIX NPUBAMKEHUNA. [TpK 3TOM KeCTKOCTb 3/IEMEHTOB
onpeaensaloT C y4eTom Heynpyrnx gedbopmaumii U HaAMuuAa TpewmH B 6eToHe OT O4HOBPEMEHHOro
AeNCcTBMA BHELLHEeM Harpy3Kkun, CObCTBEHHOro Beca M TemnepaTtypbl.

4.12. Tpn KpaTKOBPEMEHHOM HarpeBe YCU/IMA OT BO3AEWNCTBMA Temnepatypbl B 3/1ieMeHTax
CTaTUYECKN HeonpeneMMbIX KOHCTPYKUMIA AOMKHbI ONpeaensaTbCA B 3aBUCMMOCTM OT cocTaBa b6eToHa
(tabnumua 5.1) M TemnepaTypbl Harpesa, Bbi3biBatoLWEen HaubonbLune ycuams:

a) npu Harpese 6etoHa N 1 cebiwe 50 Ao 250 °C - no pacyeTHOW TemnepaType;

6) npu Harpese 6eToHoB N 2 - 11, 23 1 24 cebiwe 200 ao 500 °C - no pacyeTHoOM TemnepaType, Npu
Harpese cBbiwe 500 °C - npu 500 °C;

B) npu HarpeBe 6eToHoB N 12 - 21, 29 1 30 cebiwe 200 go 400 °C - no pacyeTHOMN TemnepaType, Npu
Harpese cBbiwwe 400 °C - npu 400 °C.

4.13. TemnepaTtypa 6eTOHa B CeYEHMAX KOHCTPYKLUMIKA OT HarpesBa NpW 3KCNAyaTauun [OMKHA
onpeaenaTbCa TENAOTEXHUYECKMM PacyeTOM YCTaHOBMBLUErOCSA TENJ0BOTO MOTOKA MPU 3a4aHHOM Mo
NPOeKTy pacyeTHON Temnepatype paboyero MPOCTPAHCTBA MAM BO3A4yXa NPOWU3BOACTBEHHOIO
NoMeLLEeHMA.

[nAa KOHCTPYKUWMIM, HAXOAAWMXCA Ha HApPYKHOM BO34yxe, Havbonblive TemnepaTypbl Harpesa
6eToHa W apmaTypbl ONpenenAlT MO PaACYETHOM NEeTHEeN TemnepaType HapyKHOro BO34YXaA,
NPUHMMAEMOM MO cpedHen MaAKCMManbHOW TemnepaType HApYy)KHOro Bo3ayxa Haubosiee KapKoro
mecsila B palioHe ctpouTenbetBa no CHuM 23-01. BbluMc/ieHHble TeMnepaTypbl HE A0/KHbI MPEBbIWATb
npeaenbHO AOMYCTUMbIX 3HAaYEHUM TemnepaTyp npumeHeHua betoHa no FOCT 20910 u apmaTypbl Nno
Tabnnue 5.10.

4.14. Tpwn pacyeTe CTaTUYECKM HEOMPede/IMMbIX KOHCTPYKUWKM, paboTalowmx B YCA0BUSAX
BO3LENCTBMA TemnepaTyp, TEnJ0TEXHUYECKUA pacdeT [AONKEH NPOM3BOAUTLCA Ha pPacyeTHyHo
Temnepatypy paboyero nNpoCTPaHCTBA M Ha TemMnepaTypy, Bbi3blBAOWYO Hanmbonblune ycuaua,



onpeaensemble no ykasaHmam 4.12.

Mpu pacyeTte HaubBONbLLMX YCUAUIA OT BO3AENCTBUA TeMMNepaTypbl B KOHCTPYKLMAX, HaxoAALLMXCA
Ha Hapy)XHOM BoO34yXe, TemnepaTtypy 6eToHa W apmaTypbl BbIYUCAAIOT MO PACYETHOM 3MMHeM
TEMMepaType Hapy)KHOro BO34yXa, NpMHMMaemMoW MO TeMMepaType HapyKHoro Bo3ayxa Haubonee
X0JIoAHOWN NATUAHEBKU ¢ obecneyeHHocTbio 0,92 no CHuMM 23-01.

4.15. Mpu pacyete COOPHbIX Kene3obeTOHHbIX KOHCTPYKUWI HA BO3AEWCTBUE YCUAUI MPU KX
nogbeme, TPAHCNOPTUPOBAHMM WM MOHTA)Ke HarpysKky OT BecCa 3/1eMEHTOB c/aeayeT NPUHUMATL C
KO3pPMUMEHTOM ANHAMUYHOCTU, PaBHbIM: 1,6 - npu TpaHCcnopTMpoBaHuK; 1,4 - Npu NOAbEME U MOHTAXKe.
Jonyckaetca npuHUMaTb 6onee HU3KME, ODOOCHOBaHHble B YCTAaHOB/JEHHOM MoOpAAKe, 3HayeHus
KO3pPMUMEHTOB ANHAMUKN, HO He HuMxKe 1,25.

4.16. MNpu pacyeTe MNPOYHOCTU Kene30b6eTOHHbIX 3/EMEHTOB Ha [AEWCTBME CHUMAIOLLEN

NPOAO/IbHOM CUAbI CeyeT YYUTbIBATb Cy4aiHbIA SKCLLEHTPUCUTET €, , NPUHUMaeMblit He meHee: 1/600

ONVHbI 3/1eMeHTa UM PaCcCTOAHUA MeXAYy CeYeHUSAMM, 3aKpenneHHbIMKM OT cmelleHnn; 1/10 BbicoTbl
ceyeHua n He meHee 10 mm.
Ona 31emMeHTOB CTaTUYEeCKU HEeOoNpeaeMMbIX KOHCTPYKUUWA 3HAYEeHUS IKCLEHTPUCUTETA

NPOAO/NbHOM CU/Ibl OTHOCUTENIbHO LIEHTPa TAXECTU NPUBEAEHHOTO CeYeHUA €, NPUHUMAIOT PaBHbIM
3HAYEHMIO 3KCLEHTPMCHTETA, MOYHEHHOTO U3 CTaTUYECKOTO pacyeTa, Ho He MeHee €, .

[nAa snemeHTOB CTaTUYECKU onpeaeIMMbIX KOHCTPYKUMU SKCUEHTPUCUTET eo NMPUHUMAKOT PaBHbIM

CYMME 3KCLLEHTPUCMTETOB M3 CTAaTUYECKOro pacyeTa KOHCTPYKLMW, CAYy4alHOroO M TeMnepaTypHoro oT
HepaBHOMEPHOTO HarpeBa Mo BbICOTE CEYEHUs 3eMeHTa.

[ononHuTenbHble YKa3aHMA Mo pacyeTy
npeaBapuTeIbHO HaNPAXKEHHbIX KOHCTPYKLNIA

4.17. PacyeT npesBapuTeNbHO HaNPAXKEHHbIX KOHCTPYKLMIA, paboTatowmx B yC/0BUAX BO3AENCTBUSA
MOBbILWEHHbIX X BbICOKUX TEMNEPATYP, AO/KEH NPOU3BOANTLCA B COOTBETCTBUM C TpeboBaHMAMM CBOAA
npasua [2] U c y4eToM A0NO/IHUTENbHbIX YKa3zaHuit 4.18 - 4.23.

4.18. TemnepaTtypa Harpesa NpeaBapUTENIbHO HaMPAXKEHHOW apMaTypbl He AO0/XKHA NPEBbIWATb
npeaesbHO AONYCTUMOM TeMNEPaTypbl ee NPUMEHEHUA, YKasaHHOM B Tabaunue 5.10.

4.19. Ckumatrolume HanpsaKeHua B 6eToHe O'bp B CTaAuUW NpeaBapuUTEeNbHOro ob6xkatma B A0NAX

nepesaToyHoil npoyHocTM 6eToHa R, He [AOMXHBI NpesbilaTb NpU TemnepaType Harpesa

P

npeaBapuTe/ibHO HaNPAXXeHHOM apMaTypbl:
50 T it et 0,70R,, ,
100 % ettt i 0,60R,,,

150 O ittt e e i 0,50R,, .



B cnyyae HEOHXOAMMOCTU 3HAYEHUA CHUMAIOLLMX HaNpsaKeHuin B 6eToHe moryT ObiTb MOBbIWEHbI NPU obecnevyeHnn HafdexKHOM PaboTbl KOHCTPYKLUUKN OT
BO34,eNCTBMA NPeABAPUTENBHOIO HaNPAXKEHMWA, HArPy3KM U TEMMNEPATYPHbIX YCUAWIA.
4.20. MonHble NoTepu MNpPeaBapUTENbHOrO HaMNPAMEHMA APMATYpPbl, YYMTbIBAEMbIE NPWU pacyeTe KOHCTPYKLMIKA, paboTalowmx B YCNOBUAX BO3AENCTBUS

TemnepaTypbl Bbiwe 50 °C, onpeaenstoTcs Kak Ccymma noTepsb:
OCHOBHbIX - MPY HOPMa/ibHOM TemnepaType;
AOMONHUTE/IbHBIX - OT BO3A4eNCcTBMA TemnepaTypbl Bbiwe 50 °C.

OCHOBHblE NOTEPU NPEABAPUTENBHOIO HaNPAXKEHUA aPMATYPbl AN KOHCTPYKLMIA M3 06bl4HOrO 6eToHa coctaBa N 1 1 )kapocToikmx 6eToHoB coctasos N 2, 3,
6,7,10 1 11 no Tabnuue 5.1 onpeaenatoT Kak gns Taxenoro 6etToHa no TpeboBaHuam [2]. NoTepu oT ycaaKM *KapocTokoro 6eToHa cieayeT npMHUMaTh Ha 10 MIMa

6onblle yKasaHHbIX B [2].

Bpemsa B cyTKax cnegyet NpMHUMaTb: NpU onpegeneHnn notepb OT N0/s3y4yecTu - CO AHA obrKatua 66TOHa, npu onpegeneHnn nNnoTepb OT yCagkuM - CO AHA

OKOHYaHuA 6ETOHMpOBaHMF| A0 Harpeesa KOHCTPYKUUHN.

JononHuTenbHble NOTEPU NPEeLBAPUTENIbHOIO HANPAXKEHUA apMaTypPbl MPUHUMALOT No Tabauue 4.1.

daKTOp, BbI3bIBAIOLWMNA AOMNONHUTENbHbIE MOTEPU NPEeABAPUTENBHOIO
HanNPs»XeHWUsi B apMaType Nnpu ee Harpese

BennunHa gonoAHUTENbHbIX
noTtepb NpenBapuTeNibHOro
HanpaxeHuna, MlMa

YcagKa 6eToHa o6blyHoro coctaBa N 1 1 *KapocTOKux 6€TOHOB COCTaBOB
N 2,3,6,7, 10, 11 no Tabauue 5.1 npu Harpese:

KpaTKOBpEMEHHOM
ANNTENBHOM NOCTOAHHOM

ANNTENBHOM UUKINYECKOM

40

80

60

Monsy4ectb 6eToHa 0b6bl4HOro cocTaBa N 1 M }KapoCTONKMX 6eToHOB
coctaBoBN 2,3,6,7,10 1 11 no Tabnunue 5.1:

€CTeCTBEHHOM BAaKHOCTU NPU Harpese:

KpaTkoBpeEMEHHOM

100,

Tabanua 4.1



ANNTENBbHOM NOCTOAHHOM 1 So-bp
ANNTENBHOM UUKINYECKOM 180_bp

CYXOro npw Harpese:

KpaTkoBpeEMEHHOM 4O-bp
ANNTENBHOM NOCTOAHHOM 6O-bp
ANMNTENBHOM UMKINYECKOM 8Gbp

Penakcauma HanpsaxXeHuUit apmaTypbl:

nposonouHoii knaccos B 1200 —B_ 1500, k1400, K1500 0,0012At,0,,
cTepxHeBon knaccos A 600, A 800, A 1000 0, 001A190'Yp
Pa3sHocTb aedpopmaumii 6eToHa M apmaTypbl OT BO3AENCTBUA (a = abz)At E
S, N N s
Temneparypbl

0O603HayYeHus, NpUHATbIE B Tabanue 4.1:

Ats - PasHOCTb MeXay TemnepaTypod apmaTypbl MpW  3Kcrjayatauuu, onpeaensemomn

TENJOTEXHUYECKMM pPaACYeTOM, M TEeMMepaTypor apmaTypbl NPU HATAXKEHWKW, KOTOPYH [AOMNycKaeTcA
NpUHMMaTL pasHol 20 °C;
a,

, - KO3DDULMEHT, NnprHUMaeMbIli no Tabanue 5.7 B 3aBUCMMOCTH OT TemnepaTypbl 6eToHa Ha ypoBHe

HanpﬂraeN\oﬁ apmaTtypbl U ANNTENBHOCTU HaArpesa;

E_ - moaynb ynpyroctn apmatypbl, npuHuMaembii no tabauue 5.14;

S
a, n B, - koapduumeHTbl, npuHUMaemblie no Tabauue 5.13 B 3aBMCMMOCTM OT TemmnepaTypbl

apmaTypbl.




MpumeyvaHua.

1. NoTepn NpeaBapUTENbHONO HaMNPAXKEHUA OT PefaKkCaLMn HANPAXKEHUN apMaTypbl NMPUHUMALOT ons
KPaTKOBPEMEHHOIO U A/INTE/IbHOrO HarpeBa OAMHAKOBLIMU M YYUTLIBALOTCA NPU TemnepaType apmaTtypbl
Bbiwe 40 °C.

2. NoTepu NpenBapUTENbHOIO HanpAXeHUa apmaTypbl OT pa3HocTM gedopmaumnini 6eToHa M apmaTypbl
YUYMTBIBAIOT B 3/1IEMEHTAX, BbIMOJAHEHHbIX M3 0ObIYHOrO 6eTOHa, NPWU Harpese apmaTypbl Bbiwe 100 °C u B
3NeMEHTaX UX KapoCToliKoro 6eToHa Npu Harpese apmaTypbl Boiwe 70 °C.

3. Ecam oT ycunuii, BbI3BaHHbIX COBMECTHbIM AeNCTBUEM HArpy3Ku, TeMmnepaTypbl U NpesBapuUTeibHOro
06KaTna, B OeToHe Ha YpOBHEe apmaTypbl B CTagMM 3KCMAyaTaluMM BO3HMKAIOT pacTArMsatowme
HanpsaXeHus, TO 4ONOJHUTENbHbIE NOTEPU OT NON3YYECTU BETOHA HE YYUTLIBAIOT.

MoTepu OT NoA3y4ecT 6€TOHA NPU HATAXKEHUN B IBYXOCHOM HANpPaBAeHUM cnefyeT YMeHbLWUTb Ha 15%.




4.21. YCTaHOBMBLUMECS HaNpPsKeHUs B H6eToHe 0, Ha YpOBHE LEHTPa TAXKECTU NPUBEAEHHOrO

ceyeHun Hambonee 06XKMMAEMOWN 30HbI MOC/E MPOABJAEHUA BCEX OCHOBHbIX MOTEPb ONPEAEensAlT Mo
dopmyne

Pe M;
o_b — P + op y P y sp
74 1 1

red red

,(4.1)
red

rae M - MOMEHT OT CO6CTBEHHOrO BECa 3/IEMEHTa;
P - ycunue npeasapuTenibHOro o6xxatus;

eop - 9KCLLEHTPUCUTET YCUINA P OTHOCUTENbHO LLeHTpa TAXKECTM NPUBELEHHOrO Ce4eHus;

Y, - PACcCTOAHME OT TOUKN NPUNOKEHUA YCUAUA P A0 LEHTPa TAKECTU CeYEHUA.
FeomeTpuYecKkMe XapakTepUCTUKM NPUBEAEHHOrO0 CEeYeHUA npeABapuUTeNbHO HanpAXeHHOro
»enesobetoHHoro anementa (A4,, S .,, 1.,) onpegensior no tTpebosaHuam 6.16 - 6.21 c yuetom

NPOAOAbHOW NPesABaPUTENIbHO HAMPAXKEHHON apmaTypbl S U S' N BANAHMA TeMnepaTypbl Ha CHUXEHUe
MmoZaynen ynpyroctm apmatypbl 1 6eToHa.

4.22. Ycunma oT BO3AEWNCTBMA TemnepaTypbl B CTAaTUYECKU HeonpeaesMmbiXx NpeaBapuTenbHO
HanNpPAXeHHbIX KOHCTPYKLMAX HaXO4AT NO yKa3aHMAM 6.28 1 6.37.

Mpu onpeaeneHun ycuamin ot BO3AEUCTBMA TEMMNEPATYpbl XKECTKOCTb 3/1eMeHTa BbIYMCAAIT MO
YyKazaHunam 8.28.

4.23. MNpu onpegeneHnn obuwero npornba npenBapuTeNbHO HanNpPsXKEHHOro Kene3obeToHHOro
3NeMeHTa HeobXxo4MMO YYUTbIBaTb NPOrMb, BbI3BAHHbIA HEPABHOMEPHbLIM HAarpeBomM HeToHa no BbicoTe
CeyeHunA anleMeHTa, No yKasaHuam 8.24.

4.24. B anemeHTax W3 6eToHa Knacca B30 ¥ Bblle, WMeOWMX MNpegHanpaKeHue

o, =0,4-0,6R_, npn HarpeBe apmaTypbl OCTAaTOK NpefBapWUTENbHOMO HAaMpPAXKeHUA B apmartype

MOXHO OPMEHTUPOBOYHO ONPeAENATb Mo caeayrowmnm Gopmynam:
ONA cTepyKHeBoM Knacca A600

o, =84-0,47 ;(4.2)
Knacca A800

o, =87-0,39(4.3)
Knacca A1000

o, =92-0,26¢ ;(4.4)
NPOBONIOYHON Knacca Bpl200 — Bp1500 , K1400, K1500

o, =89-0,27¢,(45)

rae o, > 0 - ocTaTok npeaBapuTENbHOrO HaNPAMXKEHMA B apMaType, % MCXOLHOrO 3HaYeHUA Npu
N3roTOBNEHUU;
t, > 20 -temnepatypa apmatypbl npu Harpese, °C.

N3 dopmyn (4.2) - (4.5) cneamyeT, yTo BO BpPEMSA Harpesa MPOUCXOAMT MNOJHAA noTepsA
npeaBapuTeIbHOro HaNpPAXKeHUA B CTEPXKHEBOM apmaType Knacca A600 npu ee Harpese cBbiwe 210 °C,



Knacca A800 - cabiwe 220 °C, knacca A1000 - cebiwwe 350 °C 1 B NPOBONOYHOWM Kaacca Bp 1200, Bp 1500

, K1400, K1500 - cBbiwe 330 °C.
4.25. MNoTepn nNpenBapuUTeNbHOrO HAMNpPAXeHWA B apmaTtype, BO3HMKLIME NPU Harpese, nocne
OCTbIBAHMA HE BOCCTAaHAB/NBALOTCA.

5. MaTtepuanbl gns 6€TOHHbIX U }Kene306eTOHHbIX KOHCTPYKLUUI
beToH

MoKasaTenun KayecTsa 6€ToHa U UX NPUMEHEHME
NpY NPOEKTUPOBaHUM

5.1. Ons 6ETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUMUN, NpeaHasHavyeHHbIX 4na paboTbl B yCN0BUAX
BO3ENCTBMA MNOBbIWEHHbIX U BbICOKMX TEMMNEPaTyp, CAeAyeT NpeaycMaTpmBaTh:

06bIYHbIN BETOH - KOHCTPYKLMOHHBIN TAMKENbIA 6eToH cpeaHei naoTtHoctn ot 2200 ao 2500 kr/m3
BKAtouMTenbHO no NOCT 25192;

YKAPOCTOMKNIN OETOH KOHCTPYKLMOHHbIN U TEMNJOU30AALMOHHBIA MAOTHOW CTPYKTYpbl cpeaHei
naoTHocTv 900 Kr/m3 1 6onee no FOCT 20910, cocTaBbl KOTOPbLIX NpUBeAeHbI B Tabanue 5.1.



Tabnnua 5.1

N Knacc 6eToHa NcxoaHble maTtepuarbl Hanbonbwni CpegaHss
COCTaBOB no Knacc 6eToHa NAOTHOCTb
6ETOHOB | npegenbHo BANXYLLEE oTBEepAuTENb TOHKOMOAOTas 3anosiHuTeNm MO NPOYHOCTH 6eToHa

A0MYCTUMOM AobaBka Ha c)KaTue | ecTecTBeHHOM
Temnepatype B/TAXKHOCTH,
npUMeHeHuA Kr/m3
O6bIYHbIN 6eTOH
1 - MNMopTnaHguemeHT, He npumeHsaeTca He npumeHaeTca paHuTOBbLIE, B50 2200 - 2500
bbicTpoTBEpPAEOWMIA O0/10MUTOBbIE,
NopT/NaHALLEMEHT, NAOTHble
LINAKONOPTAAHALEM N3BECTHAKOBbIE,
eHT CMEHUTOBbIE,
NAOTHbIE NECKK
la - To xe To xe MuKpoHanoaHuTenu To xe B60 2200 - 2500
(o 11%)
KapocTolikne 6eToHbI
2 3 To ke To ke To e AHOE3nTOBbIE, B40 2400
6a3anbToBbIE,
Anabasosble,
ONOpUTOBbIE
3 3 " " " N3 noOMeHHbIX B40 2400
OTBa/IbHbIX LI/AKOB
4 9 " " M3 30/bI-yHOCa ArnonopuToBble, U3 B15 1800
60A rMNHAHOrO B15 1900

Knpnuya




5 8 " " M3 nuToro wnaka, M3 wnakos B15 2000
30/1bl-yHOCa, 601 METaNNYPruYecKnx
FMMUHAHOTO KMPNKUYa | MOPUCTLIX (LLNakoBas
nemsa)
6 7 " " LLlamoTHas, 13 30/1bl- | AHAE3UTOBbIE, B40 2400
yHoca, 605 6a3anbToBbIE,
rMUHAHOTO KMpnuya, |auabasossble,
M3 OTBa/IbHOIO U ONOpUTOBbIE
rpaHy/IMPOBaHHOIO
JAOMEHHOrO0 WNakKa
7 7 " " To e N3 foMeHHbIX B40 2400
OTBa/IbHbIX LWNAKOB
8 8 " " M3 oTBanbHOro n M3 wnaKkos B15 1800
rPaHy/IMPOBAHHOIO | TONANBHbIX, Ty$OBbIE
JOMEHHOrO LWWNaKa,
608 rMnMHAHOTO
KMpnuya, 30/bl-
yHoOCa
9 9 " " N3 608 rNUHAHOIO N3 604 rMnHAHOro B15 1900
KMpnuya KMpnuya
10 11 MopTnaHALEeMEHT, " To xe un 30/bl-yHoca | LlamoTHble B35 2000
bbicTpoTBEPAEOLWNA KyCcKoBble 1 13 60s
nopTaaHaLEMEHT nsgenumn
11 12 " He npumenseTca LLlamoTHas To e B35 2000
12 8 KunaKoe ctrekno Camopaccbinatowmec | M3 wnakos M3 wnakos B20 2100
A WNaKkK deppomapraHua, deppomapraHua,
CUNMKOMapraHua CUNMKOMapraHLua




13 6 " KpemHedTtopuctbii | LlamoTHasn AHOEe3UuTOBbIE, B20 2500
HaTpui, 6a3anbToBbIE,
HedennHoBbIM Anabasosble
wnam,
camopaccbinatowmec
A WNAKK
14 10 " KpemHedTopuctbiit | LLlamoTHble, U3 LWamoTHble B20 2100
HaTpui KaTanusatopa UM- | KycKkoBble 1 U3 604
2201 oTpaboTaHHOro | U3genni
15 11 " HedennHosbil To xe N3 cmecn WamoTHbIX B20 2300
wnam, KYCKOBbIX MK 13 60A
camopaccblinatowmec nsgenmii n
A WNAKK KapbopyHAaa
16 13 " KpemHedTopucTblt | MarHesuTtoBas LLamoTHble B15 2100
HaTpui KycKoBble 1 u3 6os
nsgenni
17 12 " HedennHosbI LLlamoTHas, us To xe B15 2100
wnam, KaTanmsatopa M-
camopaccbinatowmec | 2201 otpaboTaHHOro
A WNAKK
18 13 " To xe MarHe3unToBas " B15 2100
19 13 [NMHO3emMunCTbIN He npumeHsaeTca He npumeHsaeTca " B30 2100
LEeMEHT
20 12 To xe To xe To xe M3 npepenbHoOro B30 2800
deppoxpoma
21 14 " " " MynnUTOKOPYHAOOBSI B35 2800

€ KyCKOBbl€ U U3 601




nsgenni

22 6 MNopTnaHguemeHT He npumeHsaeTca LLlamoTHas, 13 30nbl- | BcnyyeHHbIN nepant B5 1100
yHoca, 605
rIMHAHOIO KMpnuya,
OTBa/IbHOIo 1
rPaHYNMPOBAHHOIO
OOMEHHOrO LWAaKa,
KaTanusatopa UM-
2201 oTpaboTaHHOro
23 11 MopThaHguemeHT He npumeHaeTca LLlamoTHaA, 13 KepamsuTtossble C B15 1500-1700
KaTanmsatopa M- HaCbIMHOM
2201 oTpaboTaHHOro | NNOTHOCTbIO 550 -
650 Kr/m3
24 10 " " To ke KepamsuTtossble ¢ B5-B10 1100 - 1400
HaCbIMHOM
naoTtHocTtbio 350 -
500 kr/m3
25 10 " " LLlamoTHas, 13 3onbl- | I3 cmecn KepamsuTa B3,5 1000
yHoca, 605 N BCMYYEHHOTO
FIMHAHOIO KMPMNMYa, | BEPMMUKYAUTA
BY/IKAHMYECKOIO
nenna,
KepamMsuToBas,
arnonopuToBas
26 10 " " To e BcnyyeHHbIN B2,5 1100
BEPMUKYIUT
27 8 uagkoe ctekno KpemHedTtopuctbii | LlamoTHas, us U3 cmecn kepamsuTa B10 1000

HaTpumn

KaTanusatopa NM-
2201 otpaboTaHHOro

N BCMy4YE€HHOro
BEPMUKYNNTA




28

To ke

To e

To xe

BcnyyeHHbIi
BEPMUKYINUT

B3,5

1100

29

KepamsuTtosble, ¢
HacbINHOWM
nnoTHocTbto 550 -
650 Kkr/m3

B15

1500 - 1700

30

KepamsuTossble, €
HaCbINHOWM
nnoTHocTtbto 350 -
500 Kkr/m3

B5-B10

1100 - 1400

31

M3 cmecu 301bHOTO
rpasua u
BCMY4Y€HHOro
nepavTa

B3,5

900

32

BcnyyeHHbI nepant

B3,5-B5

900 - 1100

33

11

FNMHO3eMucTbIN
LeMeHT

He npumeHsaeTca

He npumeHaeTca

Bcny4yeHHbI M
BEPMUKYIUT

B2,5

1100

34

11

To ke

To xe

To ke

M3 cmecun KepamsunTa
1 BCMYYEHHOTO
BEPMUKYIUTA

B3,5

1000

35

11

KepamsuTtosble

B5

1000

36

11

M3 cmecun 30/1bHOTO
rpasua un
BCNy4YeHHOro
nepnnTta

B5

1100

37

11

Bcny4yeHHbIN nepaut

B5

1000




MpumeyvaHua.

1. Ona 6etoHoB KnaccoB 8 - 14 no npegenbHO AOMNYCTUMOM Temnepatype NPUMMEHEHUSA C OTBEPAMUTENIEM U3 KPeMHepTOPUCTOro HaTpusa He
O0nycKkaeTcs Bo3geicTBMe napa M Boabl 6e3 npeaBaputenbHoro Harpeea ao 800 °C; 6eToHbl Kiacca 6 Mo npeAenbHO AONYCTUMOM TemnepaTtype
NPUMeEHEHMA NOABEPraTb BO3AENCTBMIO Mapa He cneayer.

2. CocTaBbl XKapOCTONKNX BETOHOB M MX HOMEpPA NPUBEAEHbBI COMTAaCHO YKasaHuam [6].

3. Bce nosioXKeHua gaHHOro cBoda npaBua A/a cocTaBa 0b6blyHOro 6etoHa N 1 pacnpocTpaHAoTca M Ha cocTas 6eToHa N la.




apocToiikuii 6eToH cpeaHei naoTHocTK A0 1100 Kr/M3 BKAOUMTENBHO CiegyeT NpeaycMmaTpuBaTh
NPenMYyLLECTBEHHO AR HEHECYLUMX OrParKAaloWmMX KOHCTPYKLUMIA M B KayecTBe Tenaou30NALMOHHbIX
MaTepuranos.

apocToliknin 6eToH cpeaHelt naoTHocTn 6onee 1100 Kr/mM3 HaanexuT npeaycmaTpusaTb ANA
HeCYLMX KOHCTPYKLUMNA.

5.2. Mpu NPOEKTUPOBaHNN BETOHHBIX U KeNe306eTOHHbIX KOHCTPYKLMIA, paboTaloWmX B YCAOBUAX
BO3JEMCTBMSA MOBbIWEHHbIX M BbICOKUX TEMMNEPATYP, B 3aBUCMMOCTM OT UX HAa3HAYEHMUSA U YCNOBUI PaboTbl
[OIKHbI YCTAHABIMBATLCA NMOKA3aTeNn KayecTBa 6ETOHA, OCHOBHbIMU U3 KOTOPbIX ABASIOTCS:

a) knacc 6eToHa No NPOYHOCTU Ha CxKaTue B;

6) Knacc obbl4HOro 6eToHa Mo NPOYHOCTU Ha OCEBOE pacTaXKeHue Bt (Ha3HauaeTca B cnyyasx,

KOrga 3Ta XapaKTepUCTUKA MMEET r1aBeHCTBYHOLLEE 3HAYEHME N KOHTPOJIMPYETCA Ha NPOU3BOACTBE);
B) KNacc XapocToiikoro 6eToHa no npesenbHO AOMYCTUMOM TemnepaType NPUMEHEHUA COTNAcHO
FOCT 20910 (gonKeH yKa3blBaTbCA B MPOEKTE BO BCEX CYYanX);

r) mapka »KapocCTOMKoro 6eTtoHa No TEPMMUYECKON CTOMKOCTM B BOAHbIX T1 M B BO3AYLIHbIX T2

TensiocMeHax (HasHayaeTca 419 KOHCTPYKUKUI, K KOTOPbIM NpeabaBastoTcA TpeboBaHMA MO TEPMUYECKOW
CTOMKOCTH);

A) mapka no BogoHenpoHuuaemoctn W (HasHayaeTcA ANA  KOHCTPYKUMMA, K KOTOpbIM
npeabABAAOTCA TpeboBaHMA N0 OrPaHUYEHUIO BOAOHENPOHULAEMOCTH);

€) Mapka no MopOo30CTOMKOCTM F (HasHauyaeTca A4a KOHCTPYKUMW, KoTopble B nNepuopg,
CTpOUTENbCTBA MAM MNPW OCTAHOBKE TEM/JIOBOro arperata MOTyT MO4BEPraTbCA 3MM304UMYECKOMY
BO34elicTBMIO TemnepaTypbl HUxKe 0 °C);

) MapKa Mo cpeaHen nnoTHoctM D (HasHauyaeTca ANA KOHCTPYKUMA, K KOTOPbIM, Kpome
KOHCTPYKTUBHbIX, NpPeabaABAAloTCcA TpeboBaHUA TEM/IOU30AALUMM, U KOHTPOAUPYETCA Mpu  UX
N3roToBAEeHUN).

5.3. 1na 6eTOHHbIX U Kene300eTOHHbIX KOHCTPYKLNM, NpeaHa3HaYeHHbIX a5 paboTbl B yCN0BUAX
CYCTeMaTUYECKOro BO34eMCTBMS NOBbIWEHHbIX M BbICOKMX TEmMMepaTyp, NpeaycmaTpmuBatoT 6eTOoHbI:

a) KNaccoB No NPOYHOCTU Ha CXKaTue:

06bl4HbIN 6eToH cocTaBoB N 1 1 N 1a no tabauue 5.1 - ot B20 go B60;

¥KapocTolKne 6eToHbl cocTaBoB no Tabauue 5.1:

N2,3,6,7-0T1B15 go B50;

N 10, 11, 21 - ot B15 po B40;

N 19, 20 - ot B15 go B35;

N 12,13, 14,15 - o1 B12,5 no B25;

N4,5,8,9, 16 - 18, 23,29-01B 12,5 go B20;

N 24,27,30-01B2 go B10;

N 22, 24, 30, 32,35 -37 - o1 B1 po B5;

N 25, 28, 31, 32,34 - ot B1 go B3,5;

N 26,33 - ot B1 go B2,5.

MpumeyaHne. BO3MOXKHO NpMMEHEHWNE BbICOKONPOYHbIX 6ETOHOB KN1acCOB MO NPOYHOCTU Ha CXKaTue
oT B60 g0 B8O, HO npu yCnoBUM ONbITHOW NPOBEPKU U3SMEHEHUA X GU3NKO-MEXAHNUYECKUX CBOMCTB Npu
TeMmnepaTypHbIX BO34ENCTBUSAX;

6) 06bI4HbIN BETOH KNaccoB No NPOYHOCTU Ha oceBoe pacTaxkeHue: coctasos N 1 u N 1a no Tabauue
5.10t B,0,8 no B,3,2 srknountensHo;
B) *KapOCTONKNIN BETOH MapOK NO TEPMUYECKOMN CTOMKOCTHU:

B BOAHbIX TenocmeHax coctasos N 2 - 21,23 n 29 notabauue 5.1 - T,5, T,10, T, 15, T,25;
B BO3AYLUHbIX TenaocMeHax coctasos N 22, 24, 27, 30, 32, 35 - 37 notabamue 5.1 - T,10, T,15,
T,20, T,25.

Ona 6eToHOB ApYyrMx COCTaBOB MapKa MO TEPMWUYECKOM CTOMKOCTUM B BOAHbLIX WU BO3AYLIHbIX
TENN0CMEeHax He HOpMUpPYeTCs;



r) MapoK No BOAOHENPOHULAEMOCTH:

06blyHbIl 6eToH cocTaBoB N 1, N 1a u *KapocTtolikne 6eToHbl coctaBos N 2 - 21, 23, 29 no Tabauue
5.1-W2, W4, W6, W8.

[Ons 6eToHa Apyrux COCTaBOB MapKa No BOAOHENPOHMLLAEMOCTN HE HOPMUpPYETCH;

) MapoK N0 MOPO30CTOMKOCTHU:

06blyHbI 6eToH coctaBoB N 1, N 1a 1 )kapocToikme 6eToHbl coctaBoB N 2 - 21, 23 1 29 no Tabauue
5.1-F25, F35, F50, F75.

Ons 6eToHa ApyrMx COCTaBOB MapKa No MOPO30CTOMKOCTM HEe HOPMUpPYETCS;

€) XapoCTOnKnit 6eToH MapoK Mo cpesHen NAOTHOCTU cocTaBoB no Tabauue 5.1:

N 4, 8 - D1800;

N 23,29 - D1700, D1600, D1500;

N 24, 30 - D1400, D1300, D1200;

N 22, 24, 26, 28, 30, 32, 33, 36 - D1100;

N 25, 27, 32, 34, 35, 37 - D1000;

N 31, 32 - D900.

[Ons 6eToHa Apyrux COCTaBOB MapKa Mo cpeaHeit NAOTHOCTU He HOPMUPYETCA.

5.4. Bo3pacT 6eToHa, OTBEeYaloLINi ero Knaccy U MapKe, HazHayaeTcA Npu NPOEKTUPOBAHNN UCXOAn
M3 peanbHbIX CPOKOB (aKTUUYECKOro 3arpy*KeHusa MpPOEeKTHbIMU Harpyskamu M HarpeBa KOHCTPYKLUMU,
cnocoboB WX BO3BEAEHUA M YCNOBUA TBepaeHuA. [pu OTCYTCTBUM 3TUX JAaHHbIX Knacc 6eToHa
yCTaHaB/iMBaeTcA B BO3pacTe 28 cyT.

3HayeHMe OTNYCKHOW MPOYHOCTU BEeToHa B 3/1eMeHTaX, BbIMOJIHEHHbIX M3 OObIYHOrO TAMKENOro
6eToHa, yctaHaBameaeTca no FOCT 13015 m »apocTolikoro 6eTtoHa - no FOCT 20910.

Ons xene3obeTOHHbIX KOHCTPYKUMI M3 06blMHOro TaxKenoro 6eToHa, paboTalowmx B yC/lOBUAX
BO3LENCTBMA MOBbIWEHHbIX TemnepaTyp, Knacc 6eToHa No MNPOYHOCTM Ha CXHaTMe peKomeHayeTcs
NPUHMUMATb:

AN Kenes3obeToHHbIX  3/1IeMEHTOB, PacCYMTbiBaeMblX Ha  BO3AEACTBME  MHOFOKPAaTHO
NOBTOPAIOLWENCA HAarpy3Ku, - He HUXe B25;

ONA Kene3obeToHHbIX CXKaTbIX CTEPKHEBbIX 3/IEMEHTOB M3 TAXeioro 6eToHa - He HUXe B20;

ONA  CUJbHO Harpy»KeHHbIX CXKaTblX CTEPNKHEBbIX 3/1eMeHTOB (Hanpumep, ANA  KOJIOHH,
BOCNPUHUMAIOLWMX 3HAUUTE/IbHbIE KPAHOBbIE HArpy3Ku, M KOJMIOHH HWMKHUX 3TaXKe MHOrO3TaXKHbIX
3/.aHuMI) - He HMxKe B30.

5.5. Ona »Kene3obeTOHHbIX KOHCTPYKLUMUIA M3 KapOCTOMKOro 6eToHa, paboTalolmx B YC/NOBUAX
BO3/1€MCTBMA BbICOKUX TEMMNeEpaTyp, PEKOMEHAYeTCA NPUHMMATL Kiacc 6eToHa No NPOYHOCTU Ha CXaTue
He HMXe B12,5.

Ons  npeaBapuTeNbHO HaMPAMEHHbIX Kefe306eTOHHbIX KOHCTPYKUMA U3 06bluHOTO ¥
YKapOCTOIMKOro 6eToHOB, paboTaloWmX B YCAOBUAX BO3AENCTBUA MOBbILWEHHbIX U BbICOKMX TEMMepaTtyp,
Knacc 6eToHa Mo MPOYHOCTU Ha CKaTWe [AO0MKEH MPUHUMATbLCA B 3aBMCMMOCTM OT BMAA M Kaacca
HanpAraeMon apmaTypbl, ee AMaMeTPa U Ha/IMUYNA aHKePHbIX YCTPOWUCTB, HO He MmeHee B25.

[Ons BETOHHbIX U Kene306eTOHHbIX KOHCTPYKLUUI, paboTalolWmX B YCNOBUAX BO3AENCTBUS BbICOKUX
Temneparyp:

¥apocToiKkne 6etoHbl coctaBoB N 2 - 21, 23 1 29 no Tabauue 5.1 AOMKHbI UMETb MapKy no
TEPMMYECKOIN CTOMKOCTU B BOAHbIX TENJIOCMEHAX, HE MEeHee, NPU HarpeBse:

TTIOCTOSTHHOM + s v v v e e e e e e te e e te e e te e e te e et et et T,5;
LIMKIIATIE CKOM  + v v s e e e e e e e e e e e e ae e e te e e te e e te ettt T,15;
LUKJIMYECKOM, C PE3KUM OXJIaXIeHMEM BOB3IYXOM MM BOIOM ...... T,25;

*KapocTolikune 6eToHbl coctasoB N 22, 24, 27, 30, 32, 35 - 37 no Tabauue 5.1 A0MKHbI UMETb MapKy
Mo TePMMYECKON CTOMKOCTU B BO34YLUHbIX TEM/IOCMEHAX, HE MEHEE, NPU Harpese:

TIOCTOSHHOM  « « e v e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e i T,10;

HUKIIMUECKOM ¢ ¢t e o o o o o o o o o o o o oo oo oossoeoosseoocssoescssoeoseoess TZ 20 .



Ons ene3obeToHHbIX KOHCTPYKUUIA U3 0bbluHOro 6eToHa coctaBa N 1 M »KapocTolKux 6eToHOB
coctaBoB N 2 - 21, 23 1 29 no Tabanue 5.1 mapku No BOAOHENPOHMLLAEMOCTN A0/IKHbI BbITb HE MeHee:

oy QyHIDaMeHTOB, OOPOBOB M IOPYTMX COOPYXEHUN,

HaxXOOAWMXCS INOI SBeMJIe) HMWXe YPOBHS I'PYHTOBHEX BOI . ....... W6 ;
IOJIS TEeIUJIOBEIX arperaTOoB Y IPYI'MX COOPYXeHMUM,

HaXOoOoAILMXCA HaL 3eMJIer U nmogpepramnmumxcsd aTMOC@eprIM

OCAIKAM + e e e e e ot o oo eeosonnnnesonnssessnnssessnnssessaness W1l0.

[Ona BGETOHHbIX W Kene3obEeTOHHbIX KOHCTPYKUMI, paboTalomx B YCAOBMAX BO3AENCTBUA
MOBBILEHHbIX U BbICOKUX TEMNEpPaTyp, KOTOpble B Mepuoa, CTPOUTENbCTBA UM MPU OCTAaHOBKE TEM/I0BOTO
arperata MoryT nogBepraTbca 3NUM304MYECKOMY BO3AEWCTBUIO TemnepaTypbl HUxe 0 °C B ycnoBusAX
BO34YLUIHO-B/A*KHOCTHOIO COCTOAHMA, 0ObIYHbIN 6eToH cocTaBa N 1 u kapocToiikne 6eToHbl coctaBos N
2,3,6,7,13,20, 21 no Tabanue 5.1 A0KHbI UMETb MaPKY MO MOPO30CTOMKOCTU He HUuXe F25.

TpeboBaHMA K KOHCTPYKLMAM U U3LEMAM U3 XKAPOCTOMKOro 6eToHa, npegHasHavyeHHbIM AnA
3KCn/lyaTauMmM B YCNOBUAX BO3AENCTBMA arpeccMBHOM cpedbl M BbICOKOM TemnepaTypbl, LOKHbI
YyCTaHaB/MBaTbCA B COOTBETCTBMM ¢ TpeboBaHmamm CIM 28.13330 B 3aBUCUMMOCTU OT CTEMEHMU
arpeccuBHOCTM Cpebl U YCAOBUIM SKCNYyaTaLMK.

B KOHCTPYKLMAX U U3Lenunsax, npegHasHauyeHHbIX AaA paboTbl B YC/IOBUAX BO3AENCTBUA BbICOKOM
TemnepaTtypbl U arpeccUBHOM cpeabl, AOMKEH NPUMEHATLCS XKapPOCTOMKMN BeToH, Hanbonee CTOMKUM B
arpeccmBHoM cpege:

HEeNTPaNbHOM U LLE/NIOYHOM Tra30BOM - KAPOCTOMKMA OETOH Ha nopTiaHAueMeHTe W
LWNAKOMOPTNAHALEMEHTE;

KMCIOW ra30BOM M B pacn/iaBax WeNoYHbIX META/IOB - }KAPOCTOMKUIN BETOH Ha KUAKOM CTEKE;

yrnepogHon u ¢dochopHOM rasoBOM - KApPOCTOWKUI 6GETOH Ha BbICOKOMIMHO3EMUCTOM U
rMMHO3EMUCTOM LieMeHTax U GochaTHbIX CBA3KAX, HA aIFOMOCUINKATHBIX 3aNONHUTENAX C COAEPIKAHUEM

B HUX OKUCK Kenesa F6203 He bonee 1,5%;
BOAOPOAHON Tra30BOM - KAPOCTOMKUIA OETOH Ha BbICOKOI/IMHO3EMUCTOM LEMEHTe C
3aMNOJIHUTENSIMU, COAEPHKALLNMMU OKUCb aNtOMUHUA A1203 He bonee 7%.

Ona  KOHCTPYKUMIA, paboTaloWmx B YCAOBMAX BO3AEWNCTBUSA MOBbLIWEHHbIX Temnepatyp U
nonepemMeHHOro yBNAXKHEHUA, PEKOMEHAYETCA MPUMEHATb 0ObIYHbIN BETOH Knacca Mo NPOYHOCTM Ha
C)KaTue He meHee B25 v mapKkm no BogoHenpoHuuaemoctn He meHee W6 npu Harpese go 120°C
BKAOUMNTENIBHO N He meHee W8 npu Harpese cBbiwe 120 °C.

5.6. Mpu HepaBHOMepPHOM Harpese 6eTOHa MO BbICOTE CEYEHUA 3I/IEMEHTOB KOHCTPYKUWA, B
KOTOPbIX HANpPsAXKEeHUA CKaTuA B BeToHe OT COBCTBEHHOrO Beca WM Harpysku coctasasatoT go 0,1 MMa
BK/IIOYMTE/IBHO, A TaKXKe 3/IeMEHTOB KOHCTPYKLMIA, B KOTOPbIX YCUANA BO3HMKAOT TO/IbKO OT BO34EMNCTBUA
TemnepaTtypbl, NpeaenbHO AONyCTMMasa TemnepaTtypa npumeHeHnsa 6eToHa yctaHasausaeTca no FOCT
20910.

Mpy HepaBHOMEPHOM W PAaBHOMEPHOM HarpeBe Mo BbICOTE CEYEHWUA 31EMEHTOB KOHCTPYKLMNA, B
KOTOPbIX HAMNPAXKEHUA CXKaATUA B XKAPOCTOMKOM HeTOHe OT COOCTBEHHOIO BeCca W HarpysKku COCTaBAAIOT
6onee 0,1 MMNa, npegenbHO foNycTMMan TemnepaTypa NpUmeHeHna 6€ToHa yCTaHABAMBAETCA PAaCYETOM.

Mpw BO34EMCTBMM TEMMNEPATYP, NPEBbILIAIOLWNX 3HAYEHUS, yKasaHHble B TOCT 20910, Heobxoanmo
npeaycmaTpuBaTb YCTPOMCTBO 3aLUMUTHBIX C10eB (GyTepoBOK).

5.7. [na 3aMOHOAMYMBAHUA CTbIKOB 3/1EMEHTOB COOPHbLIX Kene300eTOHHbIX KOHCTPYKLNIA
NPOEKTHYI0 MapKy pacTBopa ciefyeT ycTaHaBAMBATb B 3aBUCMMOCTU OT YCN0BUIA paboTbl coegmHAEMbIX
3N1€MEHTOB, HO NPUHUMATb He HMXKe M5O0.

5.8. 158 3aMOHOIMYMBAHMSA CTbIKOB 3/1eMEHTOB COOPHbIX *KeNe3006eTOHHbIX KOHCTPYKLMIN, KOTOpble
B Npouecce 3KChAyaTaluMyM WAM MOHTaXKa Ha Hapy*KHOM BO34yXe MOryT MOJBepraTbCsA BO3AENCTBUIO
OTpULATENBHbIX TEMNEPATYP, CAeAyeT NPUMEHATb PAaCcTBOPbI NPOEKTHbLIX MAPOK MO MOPO30CTOMKOCTU U
BOAOHENMPOHULLAEMOCTU He HUMXKE MPUHATBIX A8 CTbIKYeMbIX 3/1EMEHTOB.

HopmaTuBHble M pacyeTHble XapaKTepPUCTUKM BeToHa



5.9. OcCHOBHbIMMK NPOYHOCTHbIMMN  XaPaKTEPUCTUKaMU beToHa ABAAlTCA HOpPMaTUBHbIE

conpoTmnBneHnA 6eToHa oceBOMYy CXKaTuko Rbn N HOPMATUBHbIE COMNPOTUBIEHUA 6eToHa ocesomy

pactaxeHuio R, , npuseaeHHbie 8 Tabauue 5.2.

Tabanua 5.2

Bun CONpOTHBIIEHUSA HopMaTHMBHBEIE 3Ha4YEHMS CONPOTUBJIIEHUM OeToHa R n R
bn btn
M pacdeTHHE 3Ha4YeHMUs CONPOTMBIIeHMs OeTroHa R um R
b bt
OJI NPelesIbHOTO COCTOSHMA [EePBOM TPYNNE M pacdeTHHE
3Ha4YeHMs CONPpOTuBJIIeHMa OeToHa R n R
b, ser bt, ser
OJig NpenesyibHEIX COCTOSHUM BTOpOM Tpymnns (Mla mmamu H/MMm2)
opu kJjacce OeTOHa MO MNPOYHOCTM Ha CXaTue

B12,5|B15 [B20 |B25 |B30 (B35 |B40 [B45 |B50 |B55 |[B60O
CxaTue R , R 9,5 |11,0(15,0(18,5|22,0(25,5]|29,0(32,0(36,0(39,5(43,0
ocesoe btn b, ser
R 7,5 |8,5 |11,5(14,5|17,0]19,5(22,0]25,0(27,5|30,0|33,0
b
PacTsaxenue |R , R 1,0 |1,15|1,35(|1,55|1,75|1,95(2,1 |2,25(2,45|2,6 |2,75
oceBoe btn bt, ser
R 0,66 |0,75{/0,9 (1,05|1,15(f(1,3 |1,4 |1,5 (1,6 |1,7 |1,8
bt

HopmaTtuBHble 3HAYEHMA CONPOTMBEHMA BETOHA 0CEBOMY CHKATUIO (MM NPU3IMEHHAA NPOYHOCTD)
onpegensoT no opmyne

R, =R;(0,77-0,001R;), Ho He menee 0,72R; . (5.1)

HopmaTtuBHble 3HaYE€HUs COMPOTMBEHMA BETOHA OCEBOMY PACTAMKEHMIO MPW HAa3HAYEHUW Knacca
6eToHa Mo NPOYHOCTM Ha CxKaTue onpeaensatoT no opmyne

R, =0,18R} (5.2)

B ¢opmynax (5.1) n (5.2) RB - conpoTuB/sieHne H6eToHa, YMC/IEHHO paBHOE Kaaccy 6eToHa no
NPOYHOCTU Ha CxKaTue B.

5.10. PacyeTHble 3HaYeHUA conpoTuBaeHnA 6eToHa 0CeBOMY CXKaTUHO Rb M 0CeBOMY PaCTAXEHUIO

R,, (tabnuua 5.2) onpeaenaioT no dopmynam:

R
R, =—;(5.3)
Vb

R
R, = (5.4)
Vb

3HavyeHuMna Ko3pPMUNEHTOB HAZEKHOCTM MO BETOHY NpU CXKATUK:

7, =1,3 - ana npepenbHbIx cocToaHmit nepsoii rpynnbl No HecyLueit cnocobHOCTY;



V= 1,0 - ana npeaenbHbIX COCTOAHMI BTOPOI rPyNMbl MO 3KCAAYaTaLMM NPUTOAHOCTY.

3HavyeHuMa Ko3PpPULUMEHTOB HAZEKHOCTM NO BETOHY NPU PaCTAKEHUN:

Vi = 1,5 - pna npepenbHbiIX COCTOAHUI MEpPBOI rpynmbl MO Hecyliei CnocoBHOCTU npu
Ha3Ha4yeHMM Knacca 6eToHa No NPOYHOCTU Ha CXKaTUE;

Vo = 1,0 - pna npenenbHBIX COCTOAHMI BTOPOI FPYNMbl MO SKCMAYaTaLMOHHOM NPUTOAHOCTH.

B HeKoTOpbIX C/NyYasx pacyeTHble 3HAYeHMA MPOYHOCTHbIX XapPaKTEPUCTUK BeToHa YMHOMKatoT Ha
cneayrouwme KoapduUMeHTbl ycnosus paboTbl:

7,1 = 0,9 - npu npogonkutensHom aeiicTeum Harpyskm;

Vi = 0,85 - ana KOHCTPYKLMIA, BETOHMPYEMbIX B BEPTUKAILHOM MOJIONKEHUMN.

5.11. BauaHWe TemnepaTypbl Ha W3MeHeHMe MPOYHOCTM 6eToHa NpM CHATUKU  YYUTbIBAIOT
YMHOMEHWEM MPOYHOCTHBIX XapaKTePUCTUK 6eToHa Ha KoadoduuMeHT ycnosua paboTbl 6eToHa npu

oKatum ¥, (tabamua 5.3).

Tabnnua 5.3
Homepa |Kozddn- Bun Harpeea KosdouumenTs ycyoBuii paboTel OeToHa
COCTaBOB | LIMEHT OpM CXaTuyM IaMMa ¥ pacTsaXeHMM TaMMma ,
feToHa bt tt
jate} Ko30dMUMeHT BeTa Opu TemIepaType 6eroHa, -C
Tabnuiie b
5.1

50 70 (100 |200 |300 |500 |700 |900 |1000

1, la, 2|ramma KpaTrxoBpemennrnt|1,00(0,85|0,90(0,80|0,65| - - - -
bt | InuTesbH e 1,00/|0,85(0,90|0,80(0,50| - - - -
IJIMTeJIbHEI 1,00]0,65(0,40|0,60(| - - - - -
C YBJIAXHEHMUEM
KpaTrxoBpemennrni|0,97(0,85|0,65| - - - - - -
B BOZe

TaMMa KpaTxoBpemennrws|1,00(0,70|0,70(0,60|0,40| - - - -

tt | InuTensH b 1,00|0,70(0,70]0,50(0,20| - - - -
IO TEeJIb HEI 1,00]0,50(0,30|0,40( - - - - -
C yBJIAQXHEHUEM
KpaTtxoBpemennrni|0,95(0,75|0,60| - - - - - -

B BOIe
BeTa Kparxospemennsnt|1,00(0,90(0,80(0,60(0,40(| - - - -
b M IOJINTEJIbHBM
IJIMTeJbHBI 1,00]0,50(0,20|0,40| - - - - -

C yBJIAXHEHUEM
KparxoBpemenusnt|0,95(0,75(|0,70( - - - - - -

B BOIe
3 TamMMa KparxoBpemennrns|1,00(1,00|1,00(0,90|0,80| - - - -
bt | InuTesnbH B 1,00(1,00(1,00]0,90(0,65| - - - -

TamMMa Kparxospemennsnt|1,00(0,80(0,75(0,65]|0,50(| - - - -
tt | InuTesns b 1,00]0,80(0,75]|0,60(0,35| - - - -

BeTa KpaTrxoBpemennrns|1,00(1,00|0,90(0,80|0,60| - - - -

b VI OJIMUTEJIbHEIM
KpaTrxoBpemennrnt|1,00(0,60|0,30(0,50(| - - - - -
C YBJIAXHEHMUEM

4 - 11, |[ramma KpaTxoBpemenunrws|1,00(1,00|1,00(1,10(1,00|0,90(0,60|0,30]0,20
23, 24 bt | DInuTens Het 1,00(1,00|1,00|1,00(0,70(0,40]|0,20]0,06(0,01

TamMMa KpaTrxoBpemenunrnt|1,00(0,85|0,80(0,65|0,60(|0,50(0,40|0,20| -
tt | InmTesnsH b 1,00/0,85(0,80/0,65(0,40]|0,20(0,06| - -

BeTa KparxoBpemennsws|1,00(1,00|1,00(0,90(0,75|0,50(0,32|0,22]0,18



Y OJIUTEJIbHBIM

KparxoBpemennsnt|1,00(1,00(1,10(1,20(1,20(1,00|0,75(0,40]0,20
IJIMTeJIb HEIA 1,00(0,80|0,80(0,55|0,35(0,15]|0,05(0,01| -

KparxoBpemennrwt|1,00(0,95|0,95(0,80|0,70(0,55(0,45|0,15| -
LI TeJbHBIN 1,00|0,70(0,70|0,45(0,25|0,06| - - -

12 - 15, [ramma
17, 29, bt
30
TaMMa
tt
bera
b

KpaTxoBpemenurws|1,00(1,10|1,10(1,10(1,00|0,70(0,30|/0,10]0,05
Y OJIUTEJIbHBM

16, 18 |ramma

Kparxoepemennsnz|1,00(1,00(1,00(1,00(1,00|0,95|0,85]|0,65|0,50

bt | InuTesbH e 1,00/0,90(0,90/|0,80(0,50|0,25(0,07]0,02|0,01
TaMMa KpaTxoBpemenurws|1,00(0,95|0,95(0,80|0,70|0,55(0,45|0,35| -
tt | InuTensHEM 1,00|0,80|0,80(0,70|0,40(0,12]|0,02| - -
BeTa KparxoBpemenuwts|1,00(1,10(1,10(1,10(1,101,00(0,70|0,35]0,27
b U IOJIUTEJIbHBI
19 - 21 |ramma KparxoBpemennrws|1,00(0,90|0,80(0,70(0,55|0,45(0,35|0,30(0,25
bt | nuTesbHuM 1,00)0,90(0,80|0,70(0,50|0,25(0,10]0,05|0,02
TamMMa KparxoBpemennsns|1,00(0,65|0,55(10,50(0,45(0,35(|0,25(0,10]| -
tt | InuTesns b 1,00]/0,65|0,55(0,50|0,30(0,12]0,02( - -
BeTa KparxoBpemennrws|1,00(0,90|0,85(0,70(0,55|0,40(0,33|0,30(0,27
b U IOJIUTEJIbHBIM
[IpuMedaHns= .
1. IIpy pacyeTe Ha OIUTEJIbHBY HATPEB HECYMMUX KOHCTPYKLMM, CPOK  CJYyXOH
KOTOPHX He NOpeBbmaeT 5 jeT, kosdbduumeHT ramma cJjenyeT yBeIMuMThL Ha 15%,
bt
HO OH He IOOJIXEH MPEeBHIATh BEJIMUMHEL I'aMMa IpM pacueTe Ha KPATKOBPEMEHHH
bt
Harpes.
2. Jnsg KOHCTPYKLMM, KOTOPEHE BO BpeMs BKCIJIyaTalum IonBepPIralnTCsa
LUMKJIMYECKOMY HarpeBy, KO3b0OMUMEHTE IaMMma n beTa cJenyeT CHM3UTL Ha 15%
bt b
n KO3bbdMUMeHT ramMMma - Ha 20%.
tt

PacueTHble CONPOTMBAEHUA CHKATUIO:
ANA NpeaenbHbIX COCTOAHMUI NepBoW rpynnbi

Rb,tem = ‘Rbybt; (55)

ANA nNpeaenbHbIX COCTOSHUIM BTOPOW rpynnbl

3HaueHUA KoapdULMeHTa ycnosua paboTtbl 6eToHa NpuU CKaTUK )/, NPUHMMAIOT no Tabauue 5.3 B

Rb,ser,t = Rb,serj/bt . (56)

3aBUCUMOCTU OT TEMNEPATYPbI B cCepeanHe BbICOTbI:

C¥KaTol 30HbI 6eToHa npu pacyeTe no ¢opmynam (7.1, 7.6,7.7,7.12 - 7.14,7.23,7.27, 7.28);

NosaKu u pebpa cxKaTol 30HbI - o popmynam (7.8 - 7.10);
4yacTu ceyeHusa - no popmyne (6.17);

cevyeHus - no popmyne (7.29);

LeHTpa TAXEeCTM NPUBEEHHOrO ceveHus - no popmyne (6.16).

5.12. BansHue TemnepaTypbl Ha WU3MEHEeHMEe MPOYHOCTU OEeTOHa MpU PaCTAXKEHUU Y4YUTbIBAIOT
YMHOX€EHMEM MPOYHOCTHbIX XapaKTepUCTMK beToHa Ha KoadpdpuumeHT ycnoBua paboTbl BeToHa npwu

pactaxkeHun Y, (tabnuua 5.3).




PacueTHble CONPOTUBAEHUA PACTAXKEHMIO:
ANA NpeaenbHbIX COCTOAHUI NepBoW rpynnbl

R

btt

ANA NpeAenbHbIX COCTOAHMWIA BTOPOW rpynnbl

3HaueHKe KoadduLMeHTa ycnoBua paboTbl 6eToHa NpU pacTAKeHUU ¥, NPUHUMALOT no Tabauue

R

bt ,ser ,t

5.3 B 3aBMCMMOCTHM OT TemnepaTypbl 6eToHa:
B LIEHTPE TAMKECTU ceveHuna npu pacyete - no ¢opmynam (7.3, 7.31, 7.35, 7.37, 7.39, 7.53, 7.59);
Ha YpOBHe pacTAHYTOM apmaTypbl - no popmynam (8.3, 8.9, 8.15);
B 30HE aHKepOoBKMU - no popmyne (9.2);

=R, 7,;(57)

= Rbt,serytt . (58)

B odpuumanbHOM TEKCTE AOKYMEHTA, BUAMMO, AoNyleHa oneyaTtka: popmyna (10.49) otcyTcTayer.

Y HUXKHEN NONKM MeTannmyeckon banku - no popmyne (10.49).

JdedopmaLMoHHble XapaKTepUCTUKKN beToHa

5.13. OcHOBHbIMM 4,eHOPMALMOHHBLIMMN XapaKTePUCTUKAaMM BETOHA ABNAIOTCA 3HAYEHUS:

npeAenbHbiX OTHOCUTENIbHbIX AedopmaLnii beToHa NPU 0CEBOM CXaTUM &, M PaCcTAXEHUN &, ;

HayYa/bHOro moayna ynpyrocti 6etona E, ;

KoadduumeHTa nonsyyectn @, . ;

KoadduumeHTa nonepeyHon gedopmauunm (KoapdbumumeHT MNyaccoHa) Vop

KoadpduumeHTa IMHenHOK TemnepaTypHou Aepopmaumn &, ;

KoaddpuLUmeHTa TemnepaTypHOIi ycaakm 6eToHa & .

5.14. Mpu KpaTKOBPEMEHHOM AENCTBMW HArpy3kM M TemnepaTypbl B pacyetax WCNO/b3yioT

HauasbHbIN Mogy/b ynpyroctu 6etorna £, (rabauua 5.4).

Tabnnua 5.4

Homepa cocTabBoOB
)Z8 Cpe,HHHH IIJIOTHOCTbBb

BeToHa B KI'/M3

(mo Tabmamue 5.1)

HauaspHEIE MOIOYyJM yNpyIrOCTM OETOHa NPpM CXaTUn

VI PACTSXEHUM IIPUHUMAKTCS PABHBMU E

b

3
x 10

(MIIa)

IIpm KJjiacce BeToHa IO IIPOYHOCTM Ha CcXaTue

[IooBEepPTHYTHE TENJOo—
BOM OOpaboTke Npu
aTMochepHOM IaBje-—
uum 2200 - 2500

B12,5|B15 [B20 |B25 |[B30 |B35 [B40 |B45 |B50 |B55 |[B6O
1 -3, 6, 7, 13, 21,0 (24,0127,5(130,0|32,5(|34,5|36,0|37,0(38,0]139,0(39,5
20, 21 ecTecTBEHHO-
TO TBEepPIEeHUS
2200 - 2500
1 -3, 6, 7, 20, 21(19,0 [20,5|24,0(27,0/29,0|31,0(32,5|34,0(35,0(136,0(37,0




23, 29 13,2 (14,0(14,8| - - - - - -

1500 - 1700
4, 8, 9 14,7 |[15,5(16,3| - - - - - -
1800 - 1900

5, 10 - 12, 14 - 19|17,0 |18,0(19,5|21,0(|22,0(23,0(24,0(25,0| -
2000 - 2300

Mpu KpaTKOBPEMEHHOM HarpeBe 3HaYeHMA HaYaIbHOTO MOAYAA YNPyrocty 6eToHa onpeaenatoT no
dopmyne

E, =E,pB,.(59)

3HavyeHue KoadPpuumeHTa ,Bb NPUHUMAIOT No Tabauue 5.3 B 3aBUCUMOCTM OT TeMmnepaTypbl beToHa:

B LEHTPE TAMKECTU ceyeHuns npu pacyete no popmynam (6.16, 6.17, 6.48, 7.19, 8.39);

KoHcynbTaHTlAOC: NpumeyaHue.
B opuMuManbHOM TEKCTe JOKYMeEHTa, BUAMMO, AONYyLLeHA oneyvaTKa: ¢opmynbl 10.9, 10.11, 10.12,
10.18, 10.29 oTcyTCTBY!IOT.

B cepeAinHe BbiCcOTbI cedeHus - (10.9, 10.11, 10.12, 10.18, 10.29);

Ha YpOBHe pacTAHYTOM apmaTypsl - (8.6, 8.7);

KpaiHero BosoKHa beToHa - (5.11, 8.47).

5.15. Mpu ANUTENbHOM AENCTBUW Harpy3kM M TemnepaTypbl 3HAYEHWA HayaNbHOro moayns

aedbopmaumin beToHa E,ﬂ onpeaenatoT no popmyne

E

E, =—"— (5.10)

b,cr

KoadpduumeHt nonsyyectn 6etoHa ¢, . MNONYYEH KaK OTHOLIEHME MO/HbIX OTHOCUTENbHbIX

aedbopmaumin cxkatma beToHa nNpu AAMTE/IbHOM BO3AENCTBMMU TemnepaTypbl K ynpyrum gebopmaumsam
6eToHa eCcTeCTBEHHOM BNa*KHOCTU A0 BO3AeNCTBMA TemnepaTypbl (Tabaunua 5.5).

Tabnnua 5.5

Homepa cocTaroB OeTOHa Kosdouument nomszydecTtu OeToHa QU
nmo Tabm. 5.1 b, cr
npM IOJIUTeJLHOM Harpeee GerToHa, -C

50 70 1100 |200 (300 |500 700 900

1 -3 3,35(8,0 |8,0 |10,0(12,0| - - -
4 - 11, 23, 24 3,57(4,1714,17|5,1 |6,3 |28,5]62,5 |227,0
12 - 18, 29, 30 4,1713,7014,37(5,7 |7,9418,3 |150,0(333,0

19 - 21 2,80(4,3514,55|4,55(16,6|57,0 - -

3HaueHna koadpoduumeHTa nonsydect 6etoHa ¢, .. NPUHUMAIKOT ANA A/IMTENbHOTO Harpesa B

3aBMCMMOCTM OT TemnepaTtypbl 6eToHa:



B LEHTpe TAXKECTU NPUBEAEHHOIo ceyeHma Npu pacyete no popmynam (5.10, 6.16, 6.17, 6.20, 6.21);

B cepefiMHe BbICOTbI ceyeHus - no popmynam (10.11, 10.12, 10.18, 10.29).

5.16. Mpu pacyeTe NPOYHOCTM, O0OPA3OBAHMA W PACKPbITUA TPEWMH U aedopmauni
ene3obeTOHHbIX KOHCTPYKUMI C yYeTOM BAWAHUA TemnepaTypbl No AedopmMauMOHHON mopenun Ans
OLEHKM HAaNpAXKeHHO-AehOpPMMUPYEMOTrO COCTOAHUA CHATOro HETOHA KaK Hanbonee NpocTas MOXKeT bbITb
MCMNONb30BaHa ABYXIMHENHAA AMArpaMma COCTOAHUA BeToHa (pucyHok 5.1).

a)
Gb 1
Ow Owz R b 2ﬁ|
Gb(-)__ ob;_— b,tem I
Oy
| arctg E,
€y
——
£y Epy Eno Ero € Ep
6)
¢ A 1
or o OF R, )
GO Oor Ryen
arctg E, o4 €,
Eoimi Ewo Epp €y €y

a - TpexnMHenHas; 6 - AByX/nHelHas;
1-npn 20 °C; 2 - npn Harpese

PucyHok 5.1. [lnarpammbl COCTOAHUSA CKaToro 6eToHa

Mpu TpexauHenHon Amarpamme (pucyHok 5.1, a) ckumarowme HanpsxeHua betoHa O, B

3aBUCMMOCTM OT OTHOCHTE/bHBIX AePOPMaLUi yKOpoueHUs 6eToHa &, onpeaensioT No Gopmynam:
nom 0< ¢, <¢g,
o, =E,¢&,; (5.11)

npu &, <&, <&,



Oy | € —€h

2 Ry ion s (5.12)
Epo € b

b,tem

c,=R,,. .(513)

- *Yb.tem
3HayeHunA HanpA*XeHna Gbl NPUHNMALOT:

o, =0,6R,, .(5.14)

b,tem

3HayeHnA OTHOCUTEIbHbIX AedopmaLmini &, NPUHUMAIOT

(o}
&, =—2 . (5.15)
bt
Mpu ABYXAMHeNHOW aAmarpamme (pucyHok 5.1, 6) cxumatowme HanpaxeHua 6GetoHa O, B

3aBMCMMOCTM OT OTHOCUTENbHBIX AedopmaLyii £, onpeaensioT no Gopmynam:
nn0<e <¢,,.,
o, =Ey .0, ;(5.16)
NP &€y e S €y < Ejy

o,=R,, .(517)

b ,tem

3HauyeHue NpuBeAEHHOro MOAY/A YNPYrocTu Eb’red’t onpegaenstoT no popmyne

b,tem
Eyyeas = .(5.18)
bl,red

Pactarmsatowme HanpsxkeHua 6etoHa O, B 3aBMCUMOCTM OT OTHOCUTE/bHbIX AedopmaLmii
pacTaxkeHua &,, onpeaensaloT No Amarpamme Ha pucyHke 5.1. Mpu 3TOM pacyeTHble CONPOTUBAEHUA

6eToHa cxKaTuio Rb 3aMEHAKT Ha pacCyYeTHble 3Ha4YeHUA CONPOTUBNEHNA PACTAXKEHUIO Rbt .

5.17. OTtHocuTenbHble aedpopmaumm 6eToHa Npu CHATUM U PACTANKEHMM B 3aBUCMMOCTM OT
TemnepaTtypbl 6eTOHa NpU KPaTKOBPEMEHHOM M OAUTE/IbHOM BO3AEWCTBMWU TemnepaTypbl U HarpysKku
AaHbl B Tabnuue 5.6. TemnepaTypy 6eToHa npu onpeaeneHur HanpsxKeHHo-AedbopMUPOBaHHOIO
COCTOAAHMA CXKaToro 6eToHa MNPUHMMAOT MO HaMMeHbllel TemnepaType cKatoro 6eToHa M npu
onpeaeneHnn HanpsaKeHHo-4eboOPMUPYEMOTrO COCTOAHUS pacTaHyToro 6eToHa - no Haubosbluei
TemnepaTtype pacTaHyToro 6eToHa.



Tabnunua 5.6

Homepa |Tewmne- PacueT Ha OrHOCHUTeNbHEIEe IebopMaumym OeTOoOHa
cocTaBa |paTypa HAaTpeB u
BbeToHa |DOeTOHAa, |HAaTrpPyXeHMue opu CcxaTum IpU PacTIXESHUN
rno °C
Tadnuie 3 3 3 3 3
5.1 BICUJIOH x 10 |»ncuioH x 10 |»ncuioH x 10 |»ncuioH x 10 |»ncuioH x 10 x 10
b0 b2 bl, red b0 b2 bl, red
1 -3 20 KpaTxkoBpeMm. 2,0 3,5 1,5 0,10 0,15 0,08
IOImMTesbHBEe 3,4 4,8 2,8 0,24 0,31 0,22
100 KpaTxkoBpeMm. 2,5 4,4 1,9 0,17 0,29 0,15
O TesibHEIe 4,3 6,0 3,5 0,3 0,39 0,27
200 KpaTxkoBpeMm. 3,5 6,1 2,6 0,25 0,39 0,20
OmMTesibHbEe 6,0 8,4 4,9 0,42 0,54 0,38
4 - 11, 20 KpaTkoBpeM. 2,0 3,5 1,5 0,10 0,15 0,08
23, 24
O TesibHEIe 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTxkoBpeM. 3,0 4,2 3,0 0,20 0,24 0,16
OmMTesibHBe 4,5 6,3 3,8 0,30 0,36 0,20
400 KpaTxkoBpeM. 4,3 6,0 3,6 0,38 0,52 0,36
OmMTesibHEe 6,4 9,0 5,4 0,57 0,78 0,54
600 KpaTxoBpewMm. 6,4 9,0 5,8 0,44 0,57 0,40
IOmMTesibHEe 9,6 13,5 8,2 0,67 0,87 0,63
12 - 18, 20 KpaTxoBpewMm. 2,2 3,7 1,7 0,15 0,22 0,10
29, 30
IOmMTesibHEe 3,6 5,0 3,0 0,25 0,32 0,23




200 KparkoBpeM. 2,4 3,4 2,0 0,19 0,26 0,15
I TesbHEle 3,6 5,1 3,0 0,25 0,33 0,23

400 KpaTxkoBpeM. 4,1 5,8 3,5 0,28 0,38 0,26
OmMTesibHbe 6,2 8,7 5,2 0,43 0,56 0,40

600 KpaTkoBpeM. 5,4 7,5 4,5 0,38 0,49 0,33
OmMTesibHBe 8,1 11,4 6,8 0,57 0,74 0,53

19 - 21 20 KpaTkoBpeM. 2,0 3,5 1,5 0,10 0,15 0,08
I TeJIbHEE 3,4 4,8 2,8 0,24 0,31 0,22

200 KpaTxoBpewM. 2,9 4,0 2,4 0,20 0,26 0,18
OmMTesibHEe 4,0 5,6 3,4 0,28 0,36 0,26

400 KpaTxoBpewMm. 4,7 6,6 4,0 0,33 0,42 0,30
OmMTesibHEEe 6,6 9,2 5,5 0,46 0,59 0,42

600 KpaTxoBpewMm. 5,7 8,0 4,8 0,42 0,54 0,31
OIMTesibHBIe 8,0 11,2 6,7 0,59 0,72 0,52

800 KpaTxoBpeMm. 12,1 17,0 10,2 0,84 1,10 0,48
OImMTesibHBIe 19,3 27,0 16,2 1,35 1,74 1,25

5.18. Mpwu pacuyeTe Kenes3obeTOHHbIX 3/1EMEHTOB MO HE/NMHENHOMN AedOopPMaLUOHHOM MOAe NN CTPOAT ABYXAMHEWHYIO AMarpammy cOCToaHUs 6eToHa c
AedopMaLMOHHbIMU XapaKTEPUCTUKAMM, OTBEYAIOLLUMMU:

KpaTKOBpPEeMeHHOMY BO3/EACTBMIO TeEMNEepaTypbl U HArpy3KM - UCMO/b3YIOT NPU pacyeTe NPOYHOCTU M PACKPbITUS HOPMabHbIX TPELLMH ANA onpeaeneHus
HanpAMeHHOo-AedOPMUPYEMOro COCTOSHUA CXKaTol 30HbI 6ETOHA, a TaKXe Npu pacyeTte TpellnHoobpasoBaHUs ANA onpeaeneHus HanpsaxeHHo-aepopMupyemoro
COCTOSIHUSA pacTaHyToro 6eToHa npu ynpyroi paboTte cxkatoro 6eToHa;

KpaTKOBPEMEHHOMY U A/INTeNbHOMY BO3AENCTBUIO TeMMNepaTypbl U Harpysku - UCMO/b3YIOT NpKu pacdyeTe aedopmauunii AnA onpeaeneHma HanpsKeHHo-
Aedbopmmnpyemoro cocTosiHUA cxKatoro betoHa.

TpexnnHenHyo gnarpammy CocTossHUA 6eToHa ¢ AeopPMaLMOHHBIMU XapaKTePUCTUKAaMU, OTBEYAIOLLUMMU:

KpaTKOBPEMEHHOMY BO3ZEMNCTBMIO TEMNEPATYPbl M HArpy3KuM - UCNONbL3YIOT NPU pacyeTe TpewmHoobpa3oBaHus;



KPaTKOBPEMEHHOMY U AJINTE/IbHOMY BO3AENCTBUIO TEMMEPATYPbl U HArPy3KMU - UCNONb3YIOT Npu pacdeTe gedopmaumnii Kene3obeToHHbIX 31eMeHTOB 6e3
TPELWWH, ANA onpeaeneHna HanpsaXKeHHoro AebopMmMPYyEMOro COCTOAHUSA CKaToro b6eToHa.

5.19. KoadppuumeHT nuHeliHOW TemnepaTypHoi fedopmaumn b6eToHa ,, B 3aBUCMMOCTM OT TemnepaTtypbl cnedyeT MpuHMMaTh no Tabauue 5.7.

KoadduumeHt &, onpeneneH c yyeTom TemnepaTypHOW ycaaku 6eToHa Npu KpaTKOBPeMEeHHOM U A/nTesibHOM Harpese. [pu HeobxoaumocTu onpegeneHuna
TeMMNepaTypHOro pacwmpeHua 6etoHa npu MOBTOPHOM BO3AEWCTBMM TEMMEPaTYpbl MOC/AE KPaTKOBPEMEHHOIO WAM AJIUTENbHOrO Harpesa K KO3Q@UUUEHTY

NNHenHON TemnepaTypHo# gedopmauun &, cnegyet npubasuTb abconoTHoe 3HavyeHne KoadduuMeHTa TemnepaTypHOn ycagkm b6eToHa

ans
KPaTKOBPEMEHHOI0o MU AAUTENbHOMO HarpeBa COOTBETCTBEHHO.

Tabnuua 5.7



Homepa Pacuer KosdduumeHT JIMHEMHOM TeMIepaTypHOM nebopMauum
COCTaBOB Ha Harpes -1
feToHa IO OeToHa anbda X X Tpan
Tabmmue 5.1
npu Temnepatype 6etoHa, -C
50 100 200 700 [900 1100
1, la KparxoBpemennreni|10,0 |10,0 |9,5 - - -
IOJIMTeJIbHEIN ;:5_ ;:;_ ;:;
2, 6 KparxkoBpeMeHHrl | 9, 0 9,0 8,0 5,0 - -
I TeJb HEI ;:5 ;:; ;:; _:_
3, 7 KparxoBpeMeHHE | 8, 5 8,5 7,5 4,5 4,0 3,0
mrenew |2,5 [3,0 |5,2 P
8 KparxorpeMeHHEl | 9, 0 9,0 8,0 6,0 - -
I Tesb HEIM ;:6 ;:6 ;:; ;:6
4, 5, KparxoBpeMeHHE | 8, 5 8,5 7,5 4,5 4,0 3,0
9 - 11, -——= -——= -——= -—= - | ===
23 - 25 I TeJ b HEI 1,5 2,5 4,9 3,5 3,1 12,0
12 - 18, KparxoBpeMeHnHr |5, 0 5,0 5,5 6,5 6,0 [5,0
27, 29, 30 ———= | === -—= -—= ——= | ===
I T e b HEI -4,0 0 3,0 5,8 5,4 14,5
19 - 21 KparxoBpeMeHHrl | 8, 0 8,0 7,0 4,5 4,0 [3,5
mvenew |3,0 |4,5 |5,3 5,6 (3,1 2,6
22 KparxorpeMeHHEl [ 4, 0 4,0 3,5 1,0 - -
mvenew |-3,0 | 0 1,5 o
26 KparxkoBpeMeHHE |4, 3 4,3 3,8 2,4 1,6 |0,8
I Tesb HEIM :6:; 6:; 1:5 1:; 6:& :6:;
28 KpaTrxoBpemeHnHui |5, 0 5,0 5,5 6,8 6,6 -
O TeJIb HEI :;:6 _5_ ;:1 g:l g:é
31, 32 KparxoBpeMeHHE |1, 2 1,2 1,3 0,7 0,8 -
I T e b HEI :;:é :;:é :171 _5_ 5:1
33 Kparxkorpemenurni|-3,0 |-3,0 |-3,5 -2,8 [-3,5|-4,7
Nmivenewsi |-8,0 |-6,5 |-5,3 -3,7 |-4,5|-5,7
34, 35 KparxkoBpeMeHHEl | 5, 5 5,5 4,5 2,4 1,6 |0,8
nmrenew |0,5 |2,5 1,5 1,5 [0,6 |-0,2
36, 37 KparxorpeMeHHEl | 2, 0 2,0 1,5 0,4 -3,71-8,6




Il T b HEA |—3,o |—1,5 |—O,8 '—0,7 '—1,2 '—0,5 |—4,6|—9,5

[IpmMmeuanme. [ng OeToHOB cocTaka N 1 ¢ kKapOOHATHEM leOHEeM
-6

yBenmuuBaeTca Ha 1 x 10

(mojytommuT,
-1
ko2ddULMEeHT asibda X Tpan

bt

M3BECTHAK)

o

cs

5.20. KoadpduumeHT TemnepaTypHOM ycaaku 6eToHa npMHMmatoT no Tabauue 5.8.

KoaddunumneHT TemnepatypHoin ycagkn 6eToHa NPUHAT:
NPy KPaTKOBPEMEHHOM Harpese A/ nogbema Temnepatypbl Ha 10 °C/u n 6onee;
npv 4ANTeIbHOM Harpese - B 3aBUCUMOCTM OT BO3EMCTBUA TeMNePaTypbl BO BPEMSA 3KCMIyaTaLUu.

Tabanua 5.8
Homepa Pacuer KondduumeHT JIMHENMHOM TeMIepaTypHOM nedopmaumum
COCTaBOB Ha HaTpPeB -6 -1
feToHa IO BeToHa anbda x 10 X Tpan
Tabmauue 5.1 cs
npu Temneparype 6eroHa, °C
50 100 200 300 500 700 1900 |1100
1 -4 KparxospeMenue |0, O 0,0 0,7 1,0 - - - -
I Tesb HEI 6,0 5,5 3,0 2,5
5 - 11, Kparxopemenuuii |0, 0 0,5 0,9 1,1 1,5 1,4 2,3 13,2
23 - 25 - - - - - - -—— ===
I TeJ b HEI 7,0 6,5 3,5 2,8 2,5 2,4 3,2 |4,2
12 - 18, KparxoBpeMeHnHru |2, 0 3,0 2,5 2,0 1,3 1,0 0,8 10,7
27, 29, 30 —-——= === - - - - -—— ===
I TeJb HEI 11,0 |8,0 5,0 3,7 2,3 1,7 1,4 |1,2
19 - 21 KparxkoBpeMeHHrn |0, 5 2,0 1,5 1,3 1,4 1,6 2,1 12,3
IOIMTesIbHEIN 5,5 5,5 3,2 2,6 2,2 2,5 3,0 13,2
22 KparxorpeMeHHEl |4, 0 5,0 4,7 4,2 3,7 3,6 - -
I Tesb HEI 11,0 9,0 6,7 5,7 4,7 4,6
26 KpaTKkOBpPEMEeHHH [ 6, 6 7,6 7,1 7,1 5,5 4,3 5,0 6,0
I Tesb HBI 11,6 |11,06 |9,1 8,4 6,5 5,3 6,0 7,0
28 KparxoBpeMeHHul | 4, 0 5,0 4,6 4,1 1,3 1,2 1,0 -
I TeJIb HEI 13,0 |10,0 7,0 5,8 2,3 1,9 1,7
31, 32 KparxoBpeMmenHr |4, 0 4,0 3,5 3,0 2,0 1,0 - -
I TeJb HEI 3,0 0 1,5 1,5 1,0 0
33 KparxoBpemenurws| 10,5 |12,0 11,5 (11,3 |10,7 |[9,9 10,4110,7
IO T e b HEM 15,5 |15,5 |13,3 |12,6 |12,2 (10,8 |(11,4|11,7
34, 35 KpaTxoBpeMeHHE | 6, 3 7,8 7,3 7,1 5,5 4,3 5,0 |5,2




I TeJb HEI 11,3 |10,8 10,3 |8,4 6,1 5,2 6,0 [6,2
36, 37 KparxkoBpeMeHHbl1 |1, 7 3,2 3,0 4,8 5,0 5,1 9,3 (14,3
IO TeJIb HEI 6,7 6,7 5,3 5,1 6,8 6,0 10,2]15,2
[IpuMeduaHue . 3HadeHMe KoOsdbmuMeHTa ansbda [IPMHMMAKT co 3HAKOM
cs
"mMunyc".

5.21. Mapky no cpefHel N10THOCTM 6€TOHA eCcTeCTBEHHOM BAAXKHOCTM NPUHMMALOT no Tabaunue 5.1.
CpefHiot0 NI0THOCTb BETOHA B CYXOM COCTOAHWUM Npu ero Harpese Bbite 100 °C ymeHbLwatoT Ha 150 Kr/m3.
CpefHiolo naoTHOCTb enesobetoHa npu W< 3% npuHumaior Ha 100 Kkr/m3 6osblie cpeaHel
NJIOTHOCTU COOTBETCTBYHOLLLEIO COCTOAHMA BeToHa.

5.22. KoappuumeHT TennonposogHoctn A 6eToHa B CyXOM COCTOAHWM NPUHUMAIOT No TabauLie 5.9
B 3aBMCMMOCTM OT cpegHel Temnepatypbl OeToHa B ceyeHUMU 3nemeHTa. KoadduumeHt
TENA0NPOBOAHOCTU A OrHEeynopHbIX U TENIOU3ONALMOHHBIX MaTEPMAN0B MPMHUMAIOT No Tabauue 6.2.

Tabanua 5.9
Homepa KosddMUMEeHT TensonpoBomgHOCTM nambma, BT/ (M x °C), OBEUHOTO
COCTaBOB M XApPOCTOMKOTO OETOHOB B CYXOM COCTOSHMM IIPM CPpeIHEeM
feToOHa I0 TeMnepaType OeToHa B CeUeHMM B3JieMeHTa, °C
Tabmuue 5.1
50 100 300 500 700 900
1, 1la 1,51 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63
2, 3, 6, 1, 1,51 1,37 1,39 1,51 1,62 -
13
10, 11 0,93 0,89 0,84 0,87 0,93 1,05
14 - 18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99
4, 5, 8, 9 0,81 0,75 0,63 0,67 0,70 -
12 0,93 0,88 0,81 0,90 - -
23 0,37 0,39 0,46 0,52 0,58 -
0,43 0,45 0,52 0,58 | 0,64
29 0,44 0,46 0,52 0,58 0,64 0,70
0,50 0,52 0,58 0,64 | 0,70 | 0,76
24 0,27 0,29 0,34 0,40 0,45 0,51
0,38 0,41 0,45 0,50 | 0,55 | 0,59
30 0,31 0,34 0,37 0,43 0,49 -




0,44 0,46 0,51 0,56 0,60
26, 28 0,21 0,23 0,28 0,33 0,37 0,42

22, 25, 27, 0,29 0,31 0,36 0,42 0,48 0,53
31, 32, 36

33 0,21 0,22 0,25 0,29 0,33 0,37
34, 35, 37 0,24 0,27 0,31 0,37 0,43 0,49

[IlpuMeuyaHmd.

1. Ko»ddMUMEHTH TENJIONPOBOOHOCTM OeTOHOB cocTaBoB N 23 u N 29

IIPUBEIEHE: Hall YepToM mjsa OeTOHOB CO cpenHeM nJjoTHocThio 1350, nom uyepToin
1550; mns GeroHoB cocTraBoB N 24 m N 30 coorBercTBeHHO 950 w1250 xr/m3.
Eciu cpenHsas IJIOTHOCTL OeTOHA OTIMYAeTCS OT yKasz3aHHBX BEJIMUMH, TO B DTOM
cilydae KOS(QOMUMEHT TEeIJIONPOBONHOCTM MNPUMHMMAKT MHTEPNOJSaLMeN.

2. KondpduumeHT TEmJONPOBOOHOCTM JiAMOma OOBIUHOTO " XKapOCTOMKOI'O
OEeTOHOB C €CTeCTBEHHOM BJIQXHOCTBIO nocJse HOPMAaJIbHOT'O TBEepPOeHUA
WM TeIJIOBOM 00paboTky INOpM aTMOChOepHOM IaBJIEHUM U CPeIOHEeM TeMIepaType
BeroHa B cedeHum sjeMeHTa mo 100 °C crlemyeT NPMHMUMATL O IOAHHEIM TaOIIMLEH,
yBenuuyeHHeIM Ha 30%.

ApmaTypa
lNokasaTenu KayecTsa apmaTtypbl

5.23. [lna apmMpoBaHMUA TemMnepaTypoCTOMKMX Kene300ETOHHbIX KOHCTPYKUWIA NpUMEHAIoT
apmaTypy, oTBeuatollyto TpeboBaHMAM COOTBETCTBYIOWMX FOCYAapCTBEHHbIX cTaHAapTtoB FOCT 5781,
FOCT 10884, I'OCT 6727, TOCT 4543, TOCT 5949 n TexHuyeckux ycnosuit CTO ACHM 7 [3], cheaytowmx
KNACCOB M MapOK:

CTepKHEeBasA apmaTypHas CTasb:

ropsyekaTaHaa rnagkoro npoduna knacca A240, nepuoguyeckoro npoduaa ¢ NOCTOAHHON U
nepemeHHOM BbICOTOM BbICTYMNOB (COOTBETCTBEHHO KO/IbL,EBOW M ceprnoBuAHbIN npoduan) knaccos: A300,
A400, A500, A600, A800, A1000;

xonogHogedbopmupyeman nepuoanyeckoro npodpuna knacca B500;

NPOBONOYHAA apMaTypHan CTanb:

XONIOAHOTAHYTAA  BbICOKOMPOYHAA  rNafkad W nepuvoguyeckoro  npodwna  Knaccos

B,1200-B,1500;

apmaTypHble KaHaTbl CrupasibHble CEMUNPOBOJIOYHblE Knaccos: K-1400 (K-7), K-1500 (K-7) wu
OeBATHaALATMNPOBOIOYHbIe Knacca K-1500 (K-19).

[na enesobeToHHbIX KOHCTPYKLMIA U3 }KapoCTOMKOro 6eToHa npu Harpese apmaTypsbl Bbiwe 400
°C NnpefyCMaTpMBatOT CTEPXKHEBYIO apMaTypy M NPOKaT 13:

JNIerMpoBaHHOM cTanu mapku 30XM;

KOPPO3MOHHO-CTOMKMX PKAPOCTOMKUX M KapOMpouHbIX cTasner mapok 12X13, 20X13, 08X17T,
12X189H9T, 20X23H18, 45X14H14B2M.

5.24. U3-3a pa3BuTUA NAacTMYecKMXx Aedopmauunii U USMEeHeHUA CTPYKTYpbl CTaaun TemnepaTtypa
NPUMEHEHMA apmMmaTypbl AMMUTUPYETCA cornacHo Tabauue 5.10. B npeaBapuTenbHO HaMNPAXKEHHOM
apmaTtype C NoBblWEHMEM TemnepaTypbl NMPOUCXOAAT AOMNOJIHUTE/IbHbIE NOTepu MpeaBapuUTebHOro
HanpsAXXeHus, 4YTo eue H6onee orpaHMYMBAET AOMYyCKAEMYO TemrnepaTypy Harpesa npegHanpaXKeHHoM
apmaTypbl.

Tabnuua 5.10

Bun u kJjlacC apMaType, MapKa CTajlM M IpokKaTa [IlpemesibHO HONyCTMMAas



Temnepatrypa, °C, NpPMMEHEHUS
apMaTypH M Ipokara,
YCTaHOBJIEHHEBIX
IO pacyeTy |NO0 KOHCTPYKTMBHBM
COODpaXeHUAM
CrepxHeBasa apMaTypa KJacCoB:
A240, A300 400 450
A400, A500, A600, AT600, A800, A1000 450 500
HanopsaraeMasa 150 -
[IpoBOJIOYUHASA apMaTypa KJaCcCOB:
B500, B 1200 - B 1500, K1400, K1500 400 450
p p
HanoparaeMasa 100 -
[IpokaT M3 CTajaM MapokK:
BCr3kxn2, BCT3I'mc5, BCr3cn5, BCT3mnc6 400 450
CrepxHeBas apMaTypa M NPOKAT M3 CTajXM MapokK:
30XM, 12X13, 20X13 500 700
20X23H18 550 1000
12X18HO9T, 45X14H14, B2M, 08X17T 600 800

HopmaTuBHbIe M pacyeTHbIe XapaKTEPUCTMKM apmaTypbl

5.25. OCHOBHOW MNPOYHOCTHOM  XaPAKTEPUCTMKOM  apmaTypbl  ABAAETCA  HOPMaTMBHOE

conpoTuBaeHUE HaMpAXeHuko R

. » MPUHUMaemoe paBHbIM FapaHTUPOBAHHOMY 3HauYeHMio npenena

TeKy4yecTu c obecneyeHHoCTbio He meHee 0,95 (Tabnnua 5.11). HopmaTuBHble 3HaYeHUA CONPOTUB/IEHUA
CXaTUo Rscn NPUHUMAIOT PABHbIMM HOPMATUBHbIM 3HAYEHUAM COMPOTUBAEHMA PACTAMKEHUIO, HO He
6osiee 3HaYeHU, oTBEYalOWMX NpeaenbHbiM gedopMaumnam CKATOro 6eToHA, OKPYKAKOLWEro CHKaTylo
apmartypy. HopmaTueHble conpoTMBAEHUA NpOoKaTa U3 cTanm mapok BCT-3 npuHumatot no CIM 16.13330.

Tabnuua 5.11

ApmaTypa, Kijacc|HoMMHAJIBHBEIN IMaMeTp HopMaTHBHEIE 3HAUYEHUS
1 Mapka apMaTypE, MM COIPOTHURBJIEHUS PACTSIXEHUIO R
sn
Y PaCuUeTHHE 3HAUeHUS
CONPOTUBJIIEHUS PACTSIKESHUIO IJIS
IpeneJibHEIX COCTOSHUM BTOPOM

TPynnel R , MIa (H/mMm2)
s, ser
A240 6 - 40 240
A300 6 - 40 300
A400 6 - 40 400
A500 10 - 40 500
A600 10 - 40 600
A800 10 - 32 800

A1000 10 - 32 1000




B500 3 - 12 500
B 1200 8 1200
p
B 1300 7 1300
p
B 1400 4, 5, 6 1400
p
B 1500 3 1500
p
K1400 (K-7) 15 1400
K1500 (K-7) 6, 9, 12 1500
K1500 (K-19) 14 1500
30XM - 590
12X13 - 410
20X13 - 440
20X23H18, - 195
12X18HIT,
08X17T
45X14H14B2M - 315

5.26. PacueTHble 3HaueHWs conpoTusneHusa apmatypsl R onpesensiot no dopmyne

R
R =—" (5.19)

)

s

KosdpdurumneHT HagexHocTn Y, no apmatype Aaa npefenbHblX COCTOAHWIA MNepBoOW rpynmbl
NPUHUMAIOT PAaBHbIM:
7, =L1,1 - pna apmatypsl knaccos A240, A300, A400, A500;

7, =1,15 - pna apmatypel knaccos A600, A80O;
7, =12 - ana apmartypsi knaccos A1000, B500, B 1200 — B 1500, K1400, K1500;

Vs =1,3 - ana apmatypbl mapok 30XM, 12X13, 20X13, 12X18H9T, 20X23H18, 45X14H14B2M,
08X17T.

PacyeTHble CONPOTUBAEHUA MNPOAOJbHON apmMaTypbl PaACTAKEHUIO RS u ckato R pana

[&)
npeaenbHbIX COCTOAHMI NepPBOM rpynnbl NpuseaeHsl B Tabauue 5.12, 4na npeaenbHbIX COCTOAHNIN BTOPOA
rpynnsl npuBegeHbl B Tabanue 5.11 (c okpyrneHMem sHayeHui).

Tabnuua 5.12

ApmaTypa, KkJjacc|PacueTHBle CONPOTMBIIEHMS apMaTypPH IJIS NPeneiibHBIX
M Mapka COCTOAHMN NepBoM Tpynns, Mla (H/Mm2)

pracTAaXeHN CXaTHnmw,



R
NPOOOJIbHOM, R IIONEPEYHOM (XOMYyTOB U sc
S| OTOTHYTEIX CTEPXHEN),
R
sw
A240 215 170 215
A300 270 215 270
A400 355 285 355
A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
B 1200 1000 300 (400) 500
b
B 1300 1070 300 (400) 500
b
B 1400 1170 300 (400) 500
IS
B 1500 1250 300 (400) 500
b
K1400 (K-7) 1170 - (400) 500
K1500 (K-7) 1250 - (400) 500
K1500 (K-19) 1250 - (400) 500
30XM 450 - (400) 500
12X13 325 260 325
30X13 345 275 345
20X23H18, 150 120 150
12X18HIT,
08X17T
45X14H14B2M 245 195 245
[IpuMmeuvaHme . 3BHaueHMA R B CKOOKax MCIHOJIB3YIT TOJIBKO IIPU
sc
pacueTe Ha KPaTKOBPEMEHHOEe BO3OeMCTBUE YCUIIUM.

PacueTHble 3HaYeHMA COMPOTMBAEHMA NOMEPEYHON apMaTypbl (XOMYTOB U OTOTHYTbIX CTEPXKHEN)
R cHwkaloT no cpasHenunio ¢ R nytem ymHoxeHua Ha koadduumeHT ycnosmsa pabotol 7, = 0,8, Ho

npUHMMatoT He 6onee 300 MMa.
5.27.BnavaHne TemnepaTtypbl Ha USMEHEHNE HOPMATUBHbIX M PaCYETHbIX CONPOTUB/IEHWNI apMaTypbl
YYUTBIBAIOT YMHOMEHMEM MPOYHOCTHbLIX XAaPaKTEPUCTUK apmaTypbl MPU PacTAKEHUM U CKATUM HA



KoadPrUMeHT ycnosua paboTbl apmaTypbl ¥, , onpeaenaemblin no Tabauue 5.13.

Tabnunua 5.13

Bun u kJjacc Konddn- PacueT KosddmumenTs ycyuosui pabOTE apMaTypH
apMaType, MapKM |LUMEeHT Ha HaTpeB TamMMa , JIMHEMHOTO TeMIepaTypHOTO
KAPOCTONKOM st
apMaTypel pacumMpeHmus apMaType ajibda n beTa
1 Hopokara st st
npu TeMnepaType ee Harpesa, C
50 — 100|200 |300 |[400 |450 [500 |550 |600
A240, BCtT3kn2, |ramma KpaTxoBpPEMEHHBIM 1,00 0,950,90(0,85|0,75(0,60]0,45|0, 30
BCT3I'nchH, st | JmTesibHe 1,00 0,8510,65(0,35|0,15( - - -
BCr3cn5, BCT3mnc6
B500 KpaTkOBpEMEHHEIN 1,00 0,900,85(0,60|0,45(0,25|0,12]0,05
IJIMTeJIbHEI 1,00 0,8010,60(0,30|0,10( - - -
B 1200 - B 1500, KpaTKoBpEeMeHHHI 1,00 0,85|0,70|0,50(0,35|0,25|0,15(0,10
p P
K1400, K1500 HIMTesIb HEl 1,00 0,75|0,55|0,25(0,05| - - -
A240, B500, ansba KpaTKoBpEeMeHHHI 11,5 12,5|13,0(13,5(13,6(13,7|13,8(13,9
B 1200 - B 1500, St |M OIMTesIbHBI
p P
BCr3cn2,
BCT3I'nc5,
BCT3mnch,
BCT3mnc6, K1400,
K1500
A300, A400, A500|ramma KpaTxkOBpEeMeHHE 1,00 1,000,95(0,85]|0,75(0,60]0,40(|0,30
st | dnuresnbHuM 1,00 0,90|0,75|0,40(0,20| - - -
A600, A800, KpaTxkoBpEMEHHBIN 1,00 0,85|0,75(0,65]0,55(0,45]0,30(0,20
A1000 IJIMTeJIb HEIA 1,00 0,8010,65(0,30|0,10( - - -
A300, A400, ansba KpaTkOBpEeMeHHE 12,0 13,0]113,5(14,0(14,2|14,4|14,6(14,8
A500, A600, st |U OIuTesbHBI
A800, A1000
30XM TaMMa KpaTxoBpeMeHHEI 1,00 0,90)0,85(0,78|0,76(0,74]0,72|0,70
st | nuresnbHEM 1,00 0,85|0,80|0,25(0,15|0,08| - -
anbda KpaTxoBpEMEHHBIM 9,5 10,2|10,7|11,2f11,5|11,8|12,1(|12,4
st |u OnMTesibHBEM
12X13, 20X13 TamMMma KpaTKoBpEeMeHHH 1,00 0,95|/0,86(0,80(0,73|0,65|0,53(|0,40
st | IuTesbHe 1,00 0,93|0,83(0,70|0,45(0,13| - -
ansba KpaTxoBpEMEHHBIN 12,0 12,6(113,3(14,0|14,3(14,7|15,0]|15,3
st |u OiIuTesbHBIM
20X23H18 TamMMa KpaTxoBpEMEHHBIM 1,00 0,9710,95(0,92)0,88(0,85]|0,81|0,75
st | JmTesibHe 1,00 0,9710,93(0,77]0,50(0,30]0,18|0,08
anbba KpaTkOBpEeMeHHE 10,3 11,3112,4(13,6|14,1(14,7|15,2|15,7
st |u OnIuTesbHBIM
12X18H9T, 08X17T|ramma KpaTxoBpPEMEHHBIM 1,00 0,7210,65(0,62]0,58(0,60(0,57|0,56
st | JmTesibHe 1,00 0,7210,65(0,62]0,58(0,55]|0,50(0,40
anbba KpaTkOBpEeMeHHE 10,5 11,1)11,4(11,6(11,8(12,0(12,2|12,4
st |u OnIuTesbHBIM
45X14H14B2M TaMMa KpaTkOBpEeMEHHEI 1,00 0,86|0,78(0,72|10,68|0,64|0,60|0,56




st | dnuTesnsHeM 1,00 0,86(0,78|0,70)0,63|0,55(0,43(0,30

ansbda KpaTxoBpPEMEHHBIM 10,5 11,1)11,4(11,6|11,8(12,0(|12,2|12,4
st |M OImMTesbHBIM

A600, A800, Gera KpaTkoBpeMeHHEI 1,00 0,90|0,88|0,83(0,80|0,78|0,75(0,73
Al1000, S |¥ ONMMUTEeJIbHBIM
B 1200 - B 1500,
p P
K1400, K1500,
BCT3kmn2,
BCT3I'ncH,
BCT3cn5,
BCrT3nco6, 30XM,
12X13, 20X13,
20X23H18,
12X18HIT,
08X17T,
45X14H14B2M

PacueTHble conpoTuBaeHNA npo,u,oanof/i apmaTtypbl
Rst = st/st ; Rsct = Rscj/st : (520)
PacueTHble conpoTtmBneHnA nonepequﬁ apmaTtypbl:

stt = styst * (521)

3HaueHna KoadduumeHToB ycnosma paboTtbl apmaTypbl Y, npuHMmaloT no Tabauue 5.13 B

3aBUCUMOCTU:

OT TemnepaTypbl B LLIEHTPE TAXKECTU PacTAHYTON apmaTypbl Npu pacyete no popmynam (5.17, 7.5,
7.7,7.8,7.10,7.11,7.13,7.14,7.24,7.26, 7.28, 7.43, 8.48);

cKaToi apmaTtypbl - no dopmynam (5.17,7.6 - 7.10, 7.12 - 7.14, 7.23, 7.25, 7.27, 7.28);

MaKcMmasnbHoi I, nonepeyHoit - no popmynam (7.33, 7.57);

KOCBEHHOW apMaTypsbl - No popmyne (7.50);
B 30HE aHKepoBKK - No dopmynam (9.1, 9.4).

JdedopmaLMoHHbIe XapaKTePUCTUKN apMaTypbl

5.28. Mpu BO34ENACTBMM TemnepaTypbl OCHOBHbIMU AedOPMaLMOHHBIMU XapaKTEPUCTUKAMM

apmaTypbl ABAAIOTCA 3HAYEHUA OTHOCUTE/IbHbIX Aedopmauuii yANMHEHUA apmatypbl &, Npu
AOCTUXKEHWUWN HaNPSXEHWAMW pacyeTHoro conpoTtusnenns R, n mogyns ynpyroctn apmatypel £, u
KoadpPuLUMeHTa NMHENHOrO TeMnepaTypHOro pacllMpeHnA apmaTtypbl &, . 3HaYeHUA OTHOCUTE/IbHbIX

Aedopmaumii apmatypbl £, ONPeaensaioT Kak ynpyrie npy 3HaYeHn conpoTUeaeHus apmatypsl R .

th
£, =—"%.(5.22)

st

3Ha4YeHMa MOy AR yNpyrocTi apmatypbl £ npuHUMaIOT 04MHaKOBbIMM NPU PACTAXEHUM U CKATUK
(tabnuua 5.14).

Tabnuua 5.14



Kjacc u Mapka apMaTypEhl MomyJsb yNpyIOCTM apMaTypEl
5
E x 10 , Mla (H/Mm2)
s

12X13, 20X13 2,2
A240, A300, 30XM 2,1
A400, A500, B 1200 - B 1500, 20X23H18, 2,0
p p
08X17T, 12X18HO9T, 45X14H14B2M
A600, A800, Al000, 1,9
B500, K1400, K1500 1,8

5.29. BauAHMe TemnepaTypbl Ha WM3MEHEHMA MOoAyANs YMNPYrocTU apmaTypbl Y4UTbIBAOT
YMHOMEHMEM MOYNA YNPYrocTh apmaTypbl ES Ha KoaddULUeHT ﬁs

E,=E [ .(523)

3HaueHua Koapduumenta B, npuHumaioT no Tabauue 5.13 B 3aBUCMMOCTM OT TemnepaTypbl B
LLEeHTPE TAMKECTH:

pacTaHyTol apmaTypbl - Npu pacdyete no ¢opmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13, 8.15, 8.37,
8.47);

cxKaToi apmaTypbl - no dopmynam (5.18, 6.21, 8.14, 8.38).
5.30. B KayecTBe pacyeTHOM AuMarpamMmmbl cocToaHua (aedopmupoBaHMA) apmatypsl,

yCTaHaBﬂVIBaIOLLI,EVI CBA3b MeX4y HanpaxeHnamum O-S[ N OTHOCUTE/IbHbIMU ,EI,ECI)OpMaLI,MﬂMM ES

apmaTypbl, NPUHUMAIOT ABYX/IMHENHYIO AMarpaMmy (PUCYHOK 5.2), KOTOpyH MCMOAb3YIOT NpU pacyeTe
Kene3obeToHHbIX 31eMeHTOB No AedopmauMOoHHON Moaenu. Auarpammbl COCTOAHUSA apmaTypbl npu
PaCTAKEHUN U CKATUM NPUHUMAIOT O4UHAKOBLIMMU.

(%
A 20-300°C
C&;=(§;=I{s 1
- >300-800°C |
\ I
b |
I |
artiEs l ;s
€50 €50 €a €9

o5 0,= R,

S

PUCyHOK 5.2. [1ByXNMHEHAA AMarpamma pacTaHyToi apmaTypbl

HanpaxkeHnsa B apmaType O onpefensaloT B 3aBUCMMOCTU OT OTHOCUTE/IbHbIX Aepopmauuii &
COrNacHo Amarpamme COCTOAHUA apMmaTypbl Mo popmynam:



npm 0<¢ <¢g,
o,=¢.E ;(5.24)
npu gsO < gs < 8s2

o, =R,.(5.25)

N

3HaueHwe oTHOCUTeNbHOM aedopmaumn &, = 0,025 .
3Hauenus E, npunumaiot no popmyne (5.23) u R, - no dopmyne (5.20).

5.31. C nosbllweHNem TemnepaTypbl KO3IGPULMEHT TeMNepaTypPHOro pacluiMpeHns apmatypbl &,

YBE/IMUMBAETCA M 3HAYEHMA ero NPUHMMAOT Mo Tabauue 5.13 B 3aBMCMMOCTM OT Knacca M MapKu
apmartypbl ¥ TemnepaTypbl ee Harpesa.

6. PacyeT 3/1emMeHTOB BETOHHbIX U Kee306eTOHHbIX KOHCTPYKLUA
Ha BO34eNcTBME TeEMNepaTypbl

PacueTt TemnepaTtypbl B 6eTOHE Kene306eTOHHbIX KOHCTPYKL M

6.1. PacueT pacnpegeneHua TemnepaTypbl B Kene300eTOHHbIX KOHCTPYKUMAX NPOM3BOAAT ANA
YCTAHOBMBLLErocA TENA0BOrO MOTOKA METOAOM pacyeTa TEMMepaTypbl OrpakKAatoLmnX KOHCTPYKLMWN.
TemnepaTtypy apMaTypbl B CEYEHUAX KeNe306eTOHHbIX KOHCTPYKUMIN NPUHMMAIOT paBHOM TemnepaTtype
6eTOHa B MecTe ee pacnofioXKeHus.

6.2. OnAa KOHCTPYKUMIA, HaxoZALWMXCA Ha OTKPbITOM BO3Ayxe, KO3IpOMUMEHT TennooThayu

. 2 o o
HapyskHOI nosepxHoctn o, BT/ (M -OC) , B3aBMCMMOCTM OT npeobnagatoLeli CKopoCTM BETpa 3MMON

1 neTom onpeaensertca no ¢opmyne
a,=58+11,63v, (6.

rae v - CKopocTb BeTpa, M/c.

Mpu onpeaeneHnn HanboNbLIUX YCUAUA B KOHCTPYKLUUU OT BO3LENCTBMA TEMMNEPATYPLI, @ TaKKe
npu onpeaeneHnn MaKCMManbHOW TemnepaTypbl HarpeBa OeTOHa W apmaTypbl UCXOAAT U3
MaKCMManbHOW CpeHUX CKopocTen BeTpa (pymbbl) 3a MIOAb MAM AHBApPb, NMOBTOPSAEMOCTb KOTOPbIX
cocrasnsaeT 16% u 6onee, cornacHo CHuMM 23-01, Ho He meHee 1 m/c.

6.3. Temnepatypy 6eToHa B CEYEHMAX KOHCTPYKUMI NPU ero Harpese B NpoLecce 3KCnayaTaumm
onpeaensaoT TENI0TEXHUYECKMM PAacYeTOM YCTaHOBMBLLETOCSA MOTOKA Tensia Npu 3a4aHHOM N0 NPOEKTY
pacyeTHOM TemnepaType paboyero NPOCTPaHCTBa MAM BO3A4yXa NPOM3BOACTBEHHOrO MomelweHua. Jas
KOHCTPYKLMI, HAXOAALLMXCA Ha OTKPbITOM BO34yXe, HAUMEHbLUME U HanboblMe TemnepaTypbl 6eToHa
M apmaTypbl OMNPeAenstoT COOTBETCTBEHHO MNPU MUHUMANbHOM 3MMHEN U MaKCMManabHOM fieTHel
TemnepaTypax HapyXHOro BO3a4yxa paloHa CTPOUTENbCTBA.

6.4. TennoTexXHUYECKMI pacyeT CTAaTUYECKU HeonpeaesIMMbIX KOHCTPYKUMI, paboTalowux B
YCNOBUAX TemMnepaTypHbIX BO3AENCTBUIA, MPOM3BOAAT HA PaCYETHYO TeMNepaTypy, Bbi3blBatOLLYtO
Hanbonblwme ycunus (8 4.12). MNMpu pacyete HaMbONbWUX YCUANI OT TemnepaTypHbIX BO3AENCTBUA B
KOHCTPYKLMAX, HAXOLALMXCA HA OTKPbITOM BO34yXe, TeMnepaTypy 6€TOHA BbIMMCAAIOT COOTBETCTBEHHO
Mo pacyeTHOM NIeTHEN MU 3MMHEN TemnepaType Hapy*KHOro Bo3ayxa.

6.5. KoapduumeHT TennonposoaHoctn 6etoHa A, BT/(m x °C), B CyxOM COCTOAHWUM NPUHMMAIOT B
3aBUCMMOCTM OT cpegHen TemnepaTypbl 6ETOHa B ce4eHUn anemenTa (Tabanua 5.9).

[na KOHCTPYKUMM, HAaXOAALWMXCA B MOMELLEHUN UM HA BO3AYXE, HO 3aLUMLLEHHbIX OT BO34ENCTBUSA

BEeTpa, K03¢¢MLI,M6HT TeENNOOTAA4YN HapymHoﬁ NnoOBEPXHOCTU 0!6 NMPUHUMAKOT B 3aBUCUMMOCTU OT



TemnepaTypbl HapY*KHOM NOBEPXHOCTU M BO34yxa no Tabauue 6.1.

KonddmimeHTE

3HaueHUd KO3QOMLUMEHTOBR TeNJIOOTHAauM HapyXHOM aJjibda

Bt/ (M x °C),

1

e

M BHYTPEHHeMN ajibda [OBEPXHOCTEM KOHCTPYKLMM,

IpM TeMIIepaType MNOBEPXHOCTM M BO3OYXa,

1

°C
-50 50 (10 |200 [300/400[500|700]|900 |1100(1200
anbbda 6 10 (12 17 (22 - - - - - -
e
aneda - 10 |10 10 |12 |15 |20 [40 70 120 |150

Tabnnua 6.1

6.6. KoadpdununeHT Tennootaaun BHyTpeHHEN NOBEPXHOCTU KOHCTPYKLUMUM (X, HaXOAAT MeTOO0M

pacyeTa Tennonepenayn Kak gja caydasa CNOXKHOro TenN00bMeHa 1 Npu onpeaesieHnn pacnpeaeneHmns
TemnepaTtypbl 6€TOHa NO CEYEHMIO 3/IeMEHTA AOMNYCKAOT €ro NPUHUMATL B 3aBUCMMOCTU OT TeMMNepaTypbl

BO34yXa Npon3BoACTBEHHOIoO nomMmelweHnAa nan pa6oqero NPOCTPaHCTBA TENJIOBOIO arperaTta, Kak gna ae

2 o o o
6.7. Tepmnyeckoe conpoTnBneHue R0 (M -°C/BT) HEBEHTUINPYEMOU BO3AYLIHOM NMPOCAONKU

NPUHMMAIOT HE3AaBUCMMO OT ee TOJLWMNHbI U HanpasaeHua pasHbim 0,140 npu 50 °C; 0,095 - npun 100 °C;

0,035 - npn 300 °C 1 0,013 - npum 500 °C.

6.8. Mpu cTauMoOHaApPHOM HarpeBe KOHCTPYKLMM, COCTOSLLEM M3 N-CNOEB, CO CTOPOHbI 6onee

HarpeToil NOBepPXHOCTM TeMnepaTypy maTtepuana f, mexay cnoamu n - 1 n n onpeaensatot no popmyne

tbl

1 n-1
=0 ;JFZRH ;(6.2)

TemnepaTypy maTepuana bonee HarpeToi nosepxHocTn f, - no dopmyne

a TemnepaTypy maTepuana meHee HarpeToil noBepxHocTtu 7, - no ¢opmyne

1
t,=t,—0—;(6.3)
a.

1

1 n
tes :ti_Q Z—{_ZR’? .(6.4)

B TpPexXcNoMHOM KOHCTPYKLUMM TeMMepaTypy MmaTepurana Mmexay nepsbiM U BTOPbIM C/I0AMMW, CYMTasA
cnou ot 6onee HarpeTo NOBEPXHOCTU, BbIYUCAALOT No popmysie



1
ty=t—=0|—+R, |,(6.5)
ai
a MeXAy BTOPbIM U TPETBUM CNOAMM - MO Gopmy e

1
Ly =t,-0 ;+R1+R2 . (6.6)

1
TemnepaTypa MeHee HarpeTol NOBEPXHOCTM TPETLETO C/10A PaBHA

1
tes:ti_Q +R1+R2+R3 (67)
.

1

Tennosoii noTtok Q (BT/M2) onpeaensioT U3 BbipaskeHuUs

1
0 _R_(t" ~t,),(6.8)

0

rae ti - TemnepaTtypa BO34yxa Npoun3sBoACTBEHHOIo nomeweHumAa unan pa6oqero NPOCTPaHCTBA
TENNOBOro arperara;

[, - TemnepaTypa Hapy»KHOro BO34yxa.

2 -
Conpotusnexwe Tennonepegade R, (M -°C/BT) MHOTOC/NOMHOM KOHCTPYKLMM PaBHO

1 1
R,=—+R+R,+...+R_,+R +—,(6.9)

ai e
R=9 . p_% p _Ou p_ 0
rAe 1 = ’ 2 AEEEY n—-1 = ﬂ/ ’ n l ’
ﬂ”l 2 n—1 n
Rl 5 R2 seeey Rn—l 5 Rn - TepmMmunyeckoe conportumeaeHne martepuana B OTAeNbHbIX CNoAX

KOHCTPYKLMU, MPOHYMEPOBAHHbIX CO CTOPOHbI HAarpeBaemoim nosepxHoctu, m2 x °C/BT;

5, 0,,...,

AsAysiis A1y A, - KOIbOUUMEHTbI TENAONPOBOAHOCTM MaTepUanos B CAOAX KOHCTPYKLMM,

19 5;1 - TO/ILLMHA OTAE/NbHbIX CN0EB, M;

NPMHMMaeMble B 3aBMCUMOCTH OT CpeaHei Temnepatypsl cnos, BT/(m x °C).

6.9. Mpu pacyeTe pacnpegeneHnna TemnepaTypbl MO TOAWMHE KOHCTPYKLMM Heobxoammo
YUnTbIBATb Pasnnyme Naolaaei Ten1ooTaalowWwe BHYTPEHHEN M HapyKHON NOBEPXHOCTEN:

Npu KPYroBOM o4epTaHUK, eCAN TOALWMHA CTEHKKU Bonee 0,1 Hapy»KHOro gMameTpa;

NPy KBaApaTHOM WM MPAMOYrONbHOM OYepTaHWM, eCM TOAWMHA CTeHKn 6bonee 0,1 AavHbI
6onbLIen CTOPOHbI;

npyv NPOW3BOJLHOM OYEpPTaHWW, eCAU pasHMUA B NAOWAAAX TENJI00TAAOWMX BHYTPEHHEW WU
Hapy*KHOW NoBepxHocTen 6onee 10%.

[NA TPexcnoMHOM KOHCTPYKLMM OTrpaxKAeHus C YY4EeTOM Pas/iMumsa B NIOLLAAAX TeNN00TAAOLMX

BHyTpeHHeit A 1 HapyHolt A, nosepxHocTeil:

S

TemnepaTtypa matepunana 6onee HarpeTol NOBEPXHOCTH



t, =t ——=—;(6.10)

TeEMNEepaTypa Mmatepuana mexay nepsbiMm n BTOPbIM CN10AMMU

1 2R
t, =t — + 1
! l Q ai Ais Ais + Al

;(6.11)

TeMnNnepaTtypa matepuazia mexay BTOpbiM U TPETbUM CZTIOAMU

o[ 2R, 2R,
[ ;(6.12)
ai Ais Ais + Al Al + AZ
TemnepaTtypa meHee HanETOVI NOBEpPXHOCTU TPEeTbero cnoA
1 2R, 2R, 2R,

tes :ti_Q

+ + + .(6.13
ai Ais Ais + Al Al + A2 A2 + Aes ( )

ConpoTusneHue Tensonepesadym KOHCTPYKLMM PaccUnTbIBAOT Mo popmyne

1 2R, 2R, 2R,
+ + + +
a, A, A +A4 A+4, A, +A4, a A

s

R, = , (6.14)

es

rae A, v A, - pacueTHble nnoLWaAMN TENNOOTAAOWMX BHYTPEHHEN N HAPYXKHOI NOBEPXHOCTEN;

AIM Az - pacCyeTHble nNaowaan KOHCTPYKUMN Ha rpaHuUue mexay nepsbiMm U BTOPbIM U MeXAY

BTOPbIM N TPETbUM CNOAMM.

6.10. BblumMcneHHble TemnepaTypbl He A0MKHbI NPeBbIWaTh NpeaesbHO A40NYCTUMbIe TemnepaTypbl
npumeHeHus 6etoHa no NOCT 20910 u apmaTypbl no Tabanue 5.10.

6.11. B pebpucTbiXx KOHCTPYKLMAX, KOT4a HAPYXKHble NOBEPXHOCTM BETOHHbIX pebep M TensoBoi
N30N1ALMN COBMAZAOT, pacyeT TemnepaTtypbl B 6eToHe Npon3BoaAT No ceyeHuto pebpa. Ecam 6eToHHble
pebpa BbICTYNalOT 33 HAPYXKHYIO MOBEPXHOCTb TEM/IOBOM U30AALMUN, pacyeT TemnepaTtypbl B 6eToHe pebpa
BbIMO/IHAIOT NO MEeTOAaM pacyeTa TeEMMEpATypPHbIX NOAEN UAM MO COOTBETCTBYHOLLMM HOPMATUBHbLIM
OOKYMEHTaM.

6.12. PacueT pacnpegeneHua TemnepaTyp B CTeHKax OOpPOBOB M KaHa/i0B, PACMOJIOKEHHbIX NOA,
3em/iell, J,onNyCcKaeTca NPoOM3BOAMUTD:

ONA KPaTKOBPEMEHHOro Harpesa - NPMHUMAsA ceYeHume No BbICOTe CTEH HEPAaBHOMEPHO HarpeTbim C
NPAMOJIMHENHBIM pacnpesesieHMeM Temnepatyp 6eToHa U KosdOMLMEHTa TENN0OTAAUM HAPYKHOM

NOBEPXHOCTU CTeHKN (X, - no Tabanue 6.1;

Ana ANNTeNIbHOIo Harpesa - NPUHMMAKOT cevyeHne No BbiCOTe CTEH PaBHOMEPHO HarpeTbiM.

6.13. KoapduumMeHT TennonpoBoaHOCTM A OrHeynopHbIX W TENOU30NALMOHHBIX MaTepuanos
NPUHMMaLOT no Tabauue 6.2.



N Matepuan CpepHas MpesenbHo | KoadduumeHT TennonposogHoct A, BT/(m x

n.m. NJAOTHOCTb B | A0NYCTUMAs °C), OrHeymnopHbIX U TENI0U30NALMUOHHbIX
cyxom Temnepatypa | maTepuanoB B CyXOM COCTOAHWUM NPU cpesHen

COCTOAHUM, NPUMEHEHUA, Temnepartype matep1anos B CEYEHUU
Kr/m3 °C anemeHTa, °C
50 100 300 500 700 900
1 |U3penua orHeynopHble WAMOTHbIe 1900 - 0,73 0,77 0,88 1,01 1,14 1,27
2 |MN3penus WwamoTHbIe N1erkoBeCHble 400 1150 0,13 0,14 0,17 0,20 0,23 0,27
3 |To e 800 1270 0,23 0,24 | 0,29 | 0,34 | 0,38 | 0,43
4 " 1000 1300 0,34 | 0,35 042 | 049 | 0,56 | 0,63
5 " 1300 1400 049 | 0,56 | 0,58 | 0,65 0,73 | 0,81
6 |WN3menuna orHeynopHble AMHAcoBbIe 1900 - 1,60 1,62 1,70 1,78 1,85 1,93
7 |W3penua gMHacoBble NETKOBECHbIE 1200 - 1400 1550 0,57 0,58 0,64 0,70 0,75 0,81
8 |M3amenua KaonnHosble 2000 - 1,79 1,80 1,86 1,90 1,95 2,01
9 | M3aenms BbICOKOT/IMHO3EMUCTbIE 2600 - 1,76 1,74 1,68 1,65 1,60 1,55
10 |U3penuna orHeynopHble 2700 - 6,00 5,90 5,36 4,82 4,30 3,75
MarHesunToBsble
11 |V3penna BbICOKOOrHEYNOopHble 2800 - 4,02 3,94 3,60 3,28 2,94 2,60
NEPUKIA3Z0XPOMUTOBLIE

12 |U3penna BbICOKOOTHEYNOpPHbIe 2950 - 2,74 2,71 2,54 2,36 2,18 2,01

Tabnuua 6.2



XpOMOMarHe3snToBblie

13 | Kupnuy ranHAHbIN 06bIKHOBEHHbIM 1700 - 0,56 0,59 0,70 0,81 - -
14 |U3penna neHOoAMAaTOMUTOBbIE 350 900 0,09 | 0,10 | 0,13 | 0,15 0,18 -
TENJI0U3015UMOHHbIE
15 |To ke 400 900 0,10 | 0,11 0,14 | 0,16 0,19 -
16 |W3penuna gMuaTommTOBbIE 500 900 0,12 | 0,13 0,19 | 0,23 0,28 -
TENnJI0M3015UMOHHbIE
17 |To ke 600 900 0,24 | 0,15 0,21 0,25 0,30 -
18 | MaTbl MMHepanoBaTHbIE 75-100 600 0,05 | 0,06 | 0,11 | 0,15 - -
NPOLINBHbIE HA METAJI/INYECKOMN
ceTKe
19 | MaTbl MUHEpPanoBaTHbIE 125 600 0,05 0,06 0,11 0,16 - -
NPOLWWNBHblE
20 |[To e 150 600 0,05 0,06 0,11 0,16 - -
21 |MAUTbI U MaTbl TENJIOU30ALUMOHHbIE 50-75 400 0,05 0,07 0,13 - - -
M3 MUHEpasbHOM BaTbl HA
CUHTETUYECKOM CBA3YIOLLEM
22 |To e 125 400 0,05 0,07 0,11 - - -
23 " 175 400 0,05 0,07 0,11 - - -
24 | MaTbl Ten10n30AAUMOHHbIE U3 BaTbl 150 1100 0,05 0,06 0,12 0,18 0,24 0,31
KaOJIMHOBOIO COCTaBa
25 |To xe 300 1100 0,06 0,07 0,13 0,19 0,25 0,35




26 |M3genua ns CTekNAHHOro 170 450 0,06 0,07 0,14 - - -
LITaneNbHOro BONOKHA
27 |Nepnuntodocdorenesble n3genma 200 600 0,07 0,08 0,10 0,12 - -
6e3 ruapon3onALMOHHO-
YNPOYHAOLWEro NOKPbLITUA
28 |Toxe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 ! 300 600 0,08 | 0,09 | 0,14 | 0,16 - -
30 |MepantoLemeHTHblEe U3aenuna 250 600 0,07 0,09 0,13 0,16 -
31 |Toxe 300 600 0,08 | 0,10 | 0,14 | 0,17 - -
32 " 350 600 0,09 | 0,11 | 0,15 | 0,18 - -
33 |MepnuTOKEpPaMMYECKNE U3aenmna 250 875 0,08 0,09 0,12 0,16 0,19 -
34 |To xe 300 875 0,09 | 0,10 | 0,23 | 0,17 | 0,20 -
35 ! 350 875 0,10 | 0,11 | 0,14 | 0,18 | 0,21 -
36 ! 400 875 0,11 | 0,22 | 0,15 | 0,19 | 0,22 -
37 | M3BeCcTKOBO-KpemHe3eMncTble 200 600 0,07 0,08 0,10 0,12 - -
nsgenua
38 |N3penuna Ha OCHOBE KpeMHe3eMHOro 120 1200 0,06 0,07 0,10 0,14 0,17 0,21
BOJIOKHA
39 |Casenutosble ngenusa 350 500 0,08 0,09 0,11 - - -
40 |To xe 400 500 0,09 | 0,10 | 0,12 - - -
41 | BynkaHuToBble nsgenmsa 300 600 0,08 0,09 0,11 0,13 - -




42 |To xe 350 600 0,08 | 0,09 | 0,11 | 0,14 - -
43 ! 400 600 0,09 | 0,10 | 0,12 | 0,14 - -
44 | MNeHoCTEKNO 200 500 0,08 0,09 0,13 - - -
45 | AcbecToBEPMUKYINTOBbIE NANUTDI 250 600 0,09 0,11 0,16 0,21 - -
46 |To xke 300 600 0,10 | 0,11 | 0,16 | 0,21 - -
47 ! 350 600 0,10 | 0,22 | 0,17 | 0,22 - -
48 | U3pgenma MynnnToKpemHesemmcTble 350 1150 0,11 0,12 0,15 0,19 0,22 0,29

OrHeyrnopHble BONIOKHUCTbIE

TenJ0U30aAUMOHHbIe MapKku MKPB-

350
49 | AnaToMmnTOBAA KPOLLKa 060KKeHas 500 900 0,01 0,03 0,06 0,10 0,13 0,17
50 | BepMMUKyAUT BCMyYEHHbIN 100 1100 0,07 0,09 0,14 0,20 0,26 0,31
51 |Toxe 150 1100 0,08 | 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52 ! 200 1100 0,08 | 0,20 | 0,15 | 0,21 | 0,27 | 0,33
53 | Acbosyput 600 900 0,17 | 0,18 | 0,21 | 0,24 - -
54 | KapToH acbecToBbll 1000 - 1300 600 0,16 | 0,18 | 0,20 | 0,22 - -

MpumevaHne. KoadpduumMeHT Ten1oNpPoBoAHOCTM N1AMBAa OrHeynopHbIX (Mo3uumm 1 - 13) n TenomU30AALUMOHHbIX (NO3ULMK
14 - 54) maTepuranoB c eCTeCTBEHHOM BNAXKHOCTbIO NPU cpeaHei TemnepaType Harpesa maTtepuasna B CEYEHUU 3/1eMeHTa A0
100 °C cnegyeT NpMHMMATL NO TabANYHbBIM AaHHbBIM C YyBENMYEHWEM COOTBETCTBEHHO Ha 20 1 10%.




PacueTt gedopmaunit oT BO3AENCTBUA TEMNEPATYPbI

6.14. Pacuetr pedopmauuii, BbI3BAHHbIX HarpeBaHWMEM W OXJaXKgeHMeM OeTOHHbIX MU
Kene3obeTOHHbIX 3/IEMEHTOB, 40/1XKEH NPOM3BOAMUTLCA B 3aBUCMMOCTM OT HAaIMUMA TPELLMH B PacTAHYTOM
30He 6eToHa M pacnpegeneHuns TemnepaTypbl 6ETOHA N0 BbICOTE CEYEHUA S/IEMEHTA.

6.15. Mpwn pacuyete 3/1eMeHTOB, NOABEPratOLMNXCA HArPEBY, MONOXKEHME LEHTPA TAXKECTU BCEro
ceyeHunsa 6eToHa AN ero CxKaTol 30HbI, @ TAKXKe CTaTUYECKUI MOMEHT U MOMEHT MHEPLIUU BCETO CEYEHUS
cnepyet onpenenaTb, NPUBOLA BCE CEYEHUE K HeHarpeTomy, 6osiee npoyHomy BeToHYy.

6.16. ns anemeHTa, BbINOJIHEHHOTO U3 O4HOr0 BMAa 6eToHa, ecin TemnepaTtypa 6eToHa Hanbonee
Harpeton rpaHu He npesbiwaer 400 °C, ceyeHue He pPa3bMBAOT Ha 4YaCcTU U MOMEHT MHEPUUMU
npmMBeAeHHOro ceYyeHMs NPUHNUMAETCA PaBHbIM

2

A h
I, =—"— (615
red 12 ( )

Mpun KpaTKOBPEMEHHOM Harpese npuseaeHHas naolaab 6eToHa

AE
A, =—2,(6.16)
Eb

rae E,, - mosynb ynpyroctu HarpeToro 6eToHa onpeaensiot no popmyne (5.9).

6.17. Korga Ttemnepatypa 6etoHa Haubosiee HarpeToi rpaHu cedeHua npesbiwaet 400 °C B
NPAMOYro/bHOM CEeYEHUW 3/1eMEHTa, BbIMONHEHHOM W3 OAHOro BMAa 6eToHa, ceyeHue Mo BbicoTe
pa3buBatoT Ha ABE YacTW, IMHUA Pasaena AoJIXKHA NPOXoauTb No 6eToHy, nmetowwemy Temnepatypy 400
°C. B ABYTaBpPOBbLIX M TAaBPOBbIX CEYEHUAX I/IEMEHTOB, BbINMOJIHEHHbIX U3 OAHOrO BUAA H6eToHa, AMHUA
pasgena foMKHA NPOXOAUTL NO rpaHuLe mexay pebpom 1 noakoi. B anemeHTe, ceyeHMe KOTOPOro no
BbICOTE COCTOUT U3 Pa3/INYHbIX BUAOB BETOHA, INHWUA pa3aena A0NKHA NPOXOAMUTb MO rpaHuLe 6eToHOB.

Mpu KpaTKoBpeMeHHOM Harpese npueegeHHas naollagb Ared’i i- YaCTM ceyeHUs, Ha KoTopoe
pa3buMBaloT BCe ceyeHme 31emeHTa, onpeaenstoT no opmyne
. AiEbt,i

Ay =——,(6.17
d, E, (6.17)

rae E,,; - moaynb ynpyroctu 6eToHa i-it 4acTu ceqeHns onpeaenatot no popmyne (5.9), 8 KOTOpOit

KoapoumumneHT ,Bbi NPUHUMAIOT B 3aBUCUMOCTU OT COCTaBa M TemnepaTtypbl 6eToOHa B LEHTPe TAXKEeCTU

naowaau i-im yactm ceyeHusa. KosappuumeHt ﬂbi AOMycKaeTca onpeaensatb B 3aBUCUMOCTU OT cpeaHel

TemnepaTtypbl 6€TOHa i-1 YacTu ceyeHus.

6.18. [lns anemeHTa, ceyeHWe KOTOPOro MO BbICOTE COCTOUT M3 Tpex BMAOB 6eToHa wau
OBYTAaBPOBOTrO CEYEHUSA, BbINONHEHHOrO U3 0AHOro BMAa 6eToHa, ecan TemnepaTtypa 6eToHa Hambonee
HarpeToi rpaHu npesbiwaeT 400 °C, ceyeHMe pa3bMBalOT Ha TPU YacTu (PUCYHOK 6.1).
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a - Ha 2 y4actu; 6 - Ha 3 yacTu; B - Ha 4 yacTu;
U.T. - ueHTp TAXKeCTU NPMBEAEHHOIO CEYEHMS;

Ly tyys oo 1 - Hanbonblaa Temnepatypa 6eToHa 1-i4,

2-W, ... i-M yacTelt ceyeHuns

PUCYHOK 6.1. Cxembl pa3bMBKM Ha YacTU NO BbiCOTE
NPAMOYroAbHOro, TABPOBOrO M ABYTaBPOBOro CEYEHMU I INEMEHTOB

6.19. Bo Bcex c/yyanx pacyeTa apmaTypy PacCMaTpMBalOT KaK CaMOCTOATE/IbHYIO YacTb CeYeHuUs.
v o o !
Mnowagp HarpeToii pactaHyToit A, v oxatoit A, apmaTtypbl npuBoAAT K HeHarpeTomy, 6onee NpouHOMy

6eToHy no popmynam:

As,red = Asa ; (618)
' TN
As,red - Asa ’ (619)
rae AS red ! A; red ~ COOTBETCTBEHHO NpueBeaeHHana naollaib paCTﬂHyTOm N CxKaTou apmaTypbl.

KoaddpuumeHTbl npuBeaeHns apmaTypbl K 60s1ee NpoYHoMy 6ETOHY:
pacTAHYTOM apmaTypbl:

ESZ‘
a =—L:(6.20)
Eb

CXKaTon apmaTypbl:

!
!’

Est
o =—-,(6.21)
Eb

' o o
rae Est , Est - MO4yn ynpyroctn pactaAHyToOMn U CXKATOU apmMaTypbl, KOTOpblE OnpeaenAtoTca no

dopmyne (5.23).
6.20. MNpuBeaeHHbIN MOMEHT UHEPLIUU i-1 YaCTU ceYeHun

2
red ,i i

A
Ired,i = T (6.22)

PaccTtoaHne OT ueHTpa TAXeCTU i-M YyacTn cevyeHwun A0 HanmeHee HaFPETOﬁ rPaHN 3anemMeHTa,
OTHOCUTENIbHO KOTOpOVI onpeaenAaroT LEHTP TAXKECTUN ceYeHnAa

y,=h=>"h+0,5h, (6.23)

PacctoaHune ot LEeHTPa TAXEeCTU i-h YyacTu cevyeHun A0 UEeHTpa TAXeCTU BCero npueeneHHoro
ceyeHunAa

Yoi = Vi =V (6.24)

6.21. TemnepaTypHOe yAJMHEHWNE LLEHTPA TAMXKECTU i- YacTn BETOHHOrO cevyeHma (PUCYHOK 6.2)



— il + Cprisilpin

&, (6.25)
f 0,5h,
M ero TemnepaTypHaa KpuBU3Ha
1 a, t,. —a,. L.
_ — _bti”bi bti+1"bi+1 , (6.26)
r h.

ti i

rae &, Q. - KO3OOUUMEHTLI, NPUHMMaeMble No Tabaule 5.7 B 3aBUCMMOCTM OT TemnepaTypbl

6eToHa 6osiee U MeHee HarpeToM rpaHu i-i YacTu ceyeHus.
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a - TemnepaTypbl 6eToHa; 6 - Aedopmaunn yannMHEHUR
OT HarpeBa; B - HaNpsAXeHuA B 6eToHe OT Harpesa;
r - nedopmMaumm yKOpoUYEeHUA OT OCTbIBAHUA; A, - HANPSKeHUs
B 6€TOHE OT OCTbIBaHWA NPU HEIMHEMNHOM U3MEHEHUWN TeMMepaTyp
no BbicoTe 6ETOHHOTO ceyeHun anemeHToB; L. T. - LeHTp TAKecTH
NpMBeAEHHOrO ceYeHus

PucyHok 6.2. Cxembl pacnpegeneHumsa

C yyeTom Kaxkgon 4yacTu ceyeHua 6eToHa M apmaTypbl onpeaenatoT naowaab Ared , CTaTUYECKNi

MOMEHT S 7 W MOMEHT nHepLunn I

re red BCEroO NnpnBeaeHHoOro ce4eHnAa OTHOCUTENIbHO €ro LEHTPAa TAXKECTU!

Ared = Z Ared,i + Asa +A;a' ; (627)
S = ZAMJ v+ Aa+Ad (h — a') ; (6.28)

[red = Z[red,i + ZAred,iyZi +I€ + [;' (629)
rae

I,=(y,—a) 4,a;(630)

I'=(h—-y,—a') 4da' . (631)

PaccTtoaHne OT UeHTpa TAXKECTU NpPUBELEHHOrO Kenes3obeToHHOro ceyeHus A0 HanmeHee
Harpetoro naun Hambonee PaCTAHYTOro BOJIOKHa onpeagenatoT no d)opmyne

Srea’
y, =—L (6.32)
red

6.22. Ona y4yacTKkoB OETOHHOrO W Kese30beTOHHOro 3/1IeMeHTa, FAe B PAcTAHYTOM 30HEe He
obpasytoTca TpelwMHbl, HOPMaJibHble K MNPOAO/IbHOM OCUM 3/1emeHTa, aedopmaumm OT Harpesa
paccuYnTbIBAIOT caeayowmm obpasom:

a) cevyeHumne anemeHTa npnBoanTCAa K bonee npo4YyHOMY 6ETOHy, YONnHeHne 8[ OCU INEMEHTA U ee

1

KpvBUM3HY | — | onpeaensaioT no dopmynam:
r

' '
£ = Z Ared,igti + As,redgs + As,red gs
=

1 7:;(6.33)

red

ti

1
K + z Ared,iybigti + Z ; Ired,i

, (6.34
p 7 7:,(6.34)

t red



Y r
roe K = As,redysgs + As,redysgs .

B dopmynax 6.16 - 6.34: A,.;, A A s Ay red s Voir Vs vi, L., I,.,; npvHUMatOT No
YKasaHmam 6.16 - 6.22.

YanvHenne & n 6‘: COOTBETCTBEHHO apMaTypbl S U S' HaxoaAaAT U3 popmy:
E=a,t ;(6.35)

g =a,t!,(6.36)

rae &, - KosaddpuuMeHT, npuHumaembli no Tabauue 5.13 B 3aBUCMMOCTM OT TemnepaTtypbl
apmatypbli Su S';

Y, - KOoabdUUMEHT HageHOCTM Mo TemnepaType, NPUHMMaeEMbIA NMPU pacyeTe NO npegenbHbIM
COCTOAHUAM: NepBOM rpynnol - 1,1; BTopon rpynnbl - 1.

Mpu pacyeTe 6eTOHHOrO ceveHmna B opmynax yaaMHeHne apmaTypbl & U 6‘: He Yy4MTbIBalOT;

6) Npu HepaBHOMepHOM HarpeBe 6eTOHa C NPAMOJMHENHbIM pacnpeaeneHMem TemnepaTtypsl No

BblCOTE CeYyeHMA 31eMeHTa (PUCYHOK 6.3, a) yA/MHEeHWe OCK 31eMeHTa &, U ee KPUBU3HY | —
r
OONycKaeTca onpenenatb no Gpopmyiam:

e = a,t, (h - y) +a,tyy
t
h

7:;(6.37)

1 — abtltbl _abttb
r h

cs

Vi, (6.38)

roe t,, 1, - Temnepatypa 6eToHa MeHee 1 6onee HarpeToi rpaHn ceyeHus;

a, , Ay, - Ko3OPULMEHTDbI, NPUHMMAEMbIe B 3aBUCMMOCTU OT TemnepaTypbl 6eToHa meHee K

60/1ee HarpeToi rpaHuK ceveHms no Tabaunue 5.7;
B) NPYU OCTbIBAHMM HEPABHOMEPHO HarpeToro 6eToHa C MPAMOAUHENHbIM pacnpeaeneHnem

TemMmnepaTtypbl NO BbICOTE CeYEHUNA IN1EMEHTA OT YCaaKU 6eToHa YKOpo4yeHne gcs OCU 2/1EMEHTA N ee

1
KpMBM3HY | — | AonyckaeTca onpegenats no Gopmynam:
r

cs

at(h—y)+a t
£, = A yh) 07 (639

1 a, b, —a.t
— — Zcslobl cs b 7/“ (6.40)
r h

cs

roe &, n I, - KoapduLMeHTbl, NpMHMMaeMble no Tabauue 5.8 B 3aBUCMMOCTM OT TeMnepaTypbl

6eToHa meHee 1 6osee HarpeTom rpaHn ceveHus.

a)
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a - 6ETOHHOrO 1 ¥Xene3obeToHHOro 6es TpelmH;

6 - »kene30beTOHHOrOo C TpellMHaMu B PacTAHYTOM 30He,
PacnonoXeHHOW Yy MeHee HarpeToi rpaHu; B - TO e, y bonee
HarpeTou rpaHu; r - }xene3obeToHHOro ¢ TpelMHamm
no Bcei BbicoTe cedeHusn; LI.T. - LeHTp TAXKecTH
npuBeaeHHOro ceyeHuns

PucyHoK 6.3. CxeMbl pacnpegeneHus TemnepaTyp (1),
Aedbopmanmii OT HepaBHOMEPHOTO Harpesa (2) u ocTbiBaHuA (3)
npu NPAMOJIMHENHOM M3MEHEHWM TeMMePaTyp No BbicoTe
CeYeHMA 3NeMeHTOB

6.23. bnarogaps cuenieHuto 6eToHa ¢ apmaTypoit Ha y4acTKax Mexay TpelwmnHamu gedbopmaumm

apmaTypbl ymeHblwatoTcAa. TemnepatypHble gebopmauymn apmaTypbl NO OJIMHE MEXKAY TpewuHamu
HenocTosHHbI. CpegHee TemnepaTypHoe ya/JAMHEHME apMaTypbl B 6ETOHE COCTaBUT

g, =a,lt, . (641)

stm”s

MpuHAB M3MeHeHns TemnepaTypHbIX gedopmaumini apmaTypbl B BeTOHe OT Harpesa Mo TOMY Ke
3aKOHY, 4YTO W MNpW PaCTATMBAIOLWLEM YCWIMM, HAXOAMM 3HAYeHMe cpeaHero KoappuumeHTa
TEMNepPaTypHOro paclmMpeHus apmaTypbl B 6eToHe 414 nepBoro Harpesa no ¢popmyne

aslm = abt + (ast B abt ) WS . (642)

KoadduumeHt, yuutbiBalowmii paboty pactaHyToro 6eTtoHa Mmexay TpewuHamn V., ana
NPaKTUYECKUX PacYeToB AOMYCKaoT MPUHUMATb B 3aBUCMMOCTM OT NPOLEHTa aPMUPOBAHUA NPOAO/bHOM
pacTAHYTON apmaTypbl 3N1eMeHTa UK onpeaenatb no dopmyne (8.22):

npmu 4 =0,3% w, =0,7;
npu 4 =0,5% y, =0,8;
npm 4 =0,8% w =0,9;
npn 1 =1,0% v, =10,

6.24. [na y4acTKoB }ene3obeToHHOro 3/1eMeHTa, r4e B PacTAHYTOW 30He 06pasyoTcA TPeLwuHbI,
HOpMasibHble K MPOAONLHON OCM 3/emeHTa, AedopmaLMM OT HarpeBa PACCUMTLIBAIOT CAEAYHOLMM



obpasom:
a) AnA Kenes3obeToOHHOro 3/1eMeHTa C TPELLMHAMWN B PAcTAHYTON 30HE, PAcrnONOKEHHOW Y MeHee

1

HarpeTon rpaHn ceyeHua (pucyHok 6.3, 6), yanuHeHne &, OCM 3neMEHTa U ee KPUBU3HY

t
onpeaenaoT no Gopmynam:

a, bty +o, t(h—Y,
=2 h U )%;(6.43)
0

1 at —a,t
_ bt"b stm” s
= 7 7. ;(6.44)
rJ: 0
6) ANA y4acTKOB Kenes3obeToHHOro 3/7emeHTa C TpeluHamuM B pacTAHYTOW 30He 6eToHa,

pacnonoeHHoi y bonee HarpeToi rpaHu cevyeHua (pUcCyHoK 6.3, B), yANMHEHWe &, OCU dNeMeHTa

1
onpeaenaoT no ¢opmyne (6.43) U ee KPUBM3HY | — | onpegensatoT No popmyne
r

1 a,t. —a,t
rJ hy

B) 4/1A Y4aCTKOB »Ke/1e306€TOHHOro 3/1eMeHTa C TPeLLMHaMM Mo BCei BbICOTe CeYeHUs (PUCYHOK 6.3,

1
r) YAMHEHVe £, OCU 9N1eMEHTa U ee KPUBM3HY | — | onpeaensatoT no popmynam:
t
—_ ai"[mtél‘ + astmts
g = fyt ; (6.46)
1)  a,t -a,.t

stm”s stm”s

,(6.47
- a6

!
roe I, v I, - TemnepaTypbl apmaTypbl COOTBETCTBEHHO S U S';

f, - TemnepaTtypa 6eTOHa CXKaTOM rpaHN ceyeHus;
!
., A, -K030dMLMeHTbI, onpeaenaemble no popmyne (6.42) ana apmatypbi Su S';
Qa,, - kK03bPMUMEHT, NnpMHMMaeMblit no Tabanue 5.7 B 3aBUCMMOCTM OT TemnepaTypbl 6eToHa Gonee
NN MEHee HarpeTol rpaHu CeYeHus;

Y, - NPMHMMAETCA MO yKasaHuam 6.22;

' o
d - TONWMHa 3aLlLNTHOro cnos bonee Harpetowu rpaHu,

1
I') npu paBHOMEPHOM Harpese Kenes3obeToHHOro 3nemeHTa KPpUBU3HY | — OCU 3N1EMEHTA

t
AoNyCKaeTcA NpUHUMATb paBHOﬁ Hynto. B enesobeToHHbIX 3/7eMeHTax M3 0bbluHOro 6eToHa npu

Temnepatype apmatypsl 4o 100 °C 1 us xkapocTtoikoro 6eToHa npu Temnepatype apmatypbl 4o 70 °C, ana



YYaCTKOB C TPELMHAMK B PACTAHYTOW 30He BeTOHa YA/IMHEHME OCU INeMeHTa &£, U ee KPUBU3HY

JonyckaeTcs onpeaensaTtb no popmynam (6.37) u (6.38), Kak A1A 6ETOHHbIX 3/1eMEHTOB 6€3 TpeLMH.
6.25. 1N y4acTKOB »KeNe306eTOHHbIX 3N1eMEHTOB, FAe B pacTAHYTOW 30He 06pa3yloTca TPeLLMHbI,

HOPMa/bHble K NPOAO/bHON OCKU 3/1emMeHTa OT ycafKn 6eToHa, Npu OCTbIBAHUM YKOpPOYeHue &, ocu

1

[OnycKaeTca HaxoaAnTb no popmynam (6.39) n (6.40).

cs

6.26. [lpegenbHo gonyctumble agedopmaunm OT BO3AENCTBUS Temnepatypbl B 3/eMeHTax
KOHCTPYKLMIA, B KOTOPbIX TPeOyeTcA WX OrpaHMYeHMe NpU HArpeBaHUM W OXNAKAEHUMU, LOKHbI
YCTaHaB/AMBATbLCA HOPMATUBHbBIMU SOKYMEHTaMU MO NPOEKTUPOBAHUIO COOTBETCTBYIOLLMX KOHCTPYKLUNA,
a Npu NX OTCYTCTBMM AONXKHbI YKa3blBAaTbCA B 334aHUN HA NPOEKTUpPOBaHUe.

6.27. PacctonHMe mexay TeMNepaTypHO-YCago4YHbIMU LWBaMWU B OETOHHbIX U Kene30H6eTOHHbIX
KOHCTPYKLMAX M3 OObIYHOrO WM KapoCTOMKOro GEeTOHOB [O0/IKHbI YCTaHaBAMBaTb pacyeTom. Pacuer
[O0MNyCKaeTca He BbINOAHATb, eCIN NPUHATOE PACCTOAHUE MeXKAY TeMMNepaTypHO-YCafouHbIMM LWBAMU He
NPeBbIWAeT 3HAYEeHWN, YKasaHHbIX B Tabauue 6.3, B KOTOpPON HambonbluMe paCCTOAHUA Mexay
TEMMNEPATYPHO-YCaAOYHbIMM  WBAaMW AaHbl AN OETOHHbIX W Kene300eTOHHbIX KOHCTPYKUUA C
HeHanpAraemol 1 ¢ NpeaBapuUTeNIbHO HANPAXKEHHOW apMaTypOi, NPU PacUYEeTHOM 3UMHEN TemnepaTtype
Hapy*KHOro Bo3ayxa MuHyc 40 °C, oTHOCUTEIbHOM BIAXKHOCTM Bo3ayxa 60% W Bbille U BbICOTE KONOHH 3
M.

3N1eMEHTa U ee KPUBU3HY

Tabanua 6.3
Tun KOHCTPYyKUUN HamboJsipume pacCTOAHUA MeXIy
TeMIepaTypHO-yCAaOOUYHEIMM MBaMM, M,
monyckaemele ©es3 pacuera
OJIS KOHCTPYKLUMM, HaXONOAMMUXCHI
BHYTPU BHYTPU Ha HapPyXHOM
OTarJIMBaEMEIX | HEOTAIJIMBAEMBIX BO3OyxXe
30aHUM 30aHUM
WM B I'PYHTE
BeToHHBIE:
a) cOopHEEe 40 35 30
©) MOHOJIMTHEE IIPU 30 25 20
KOHCTPYKTMUBHOM
aApMMPOBaHUN
B) MOHOJIMTHHE 60e3 20 15 10
KOHCTPYKTMBHOT'O
apMUPOBAHUSA
KesnezobeTOHHEE :
a) cOopHBEle U COOPHO-— 72 60 48
KapKacCHEE OIHODTaXHLEe
6) cHopHbEEe M COOPHO-— 60 50 40
KapKkaCHbe
MHOIT'O2 TAaXHEIE
B) COOpPHO-OJIOUHEE, 55 45 35
cOOpHO-TIaHEeJIbHEIe
') COOPHO-MOHOJIUTHEIE U 50 40 30
MOHOJIMTHEIE KapKaCHbIe
o) COOPHO-MOHOJIMTHEIE U 40 30 25
MOHOJIMTHEIE CIIJIOLHBIE

[lprMeuaHMA.
1. Ona xejne300eTOHHEIX KOHCTPYyKUMM (mosmuumsa 2), pacudeTHas




TeMnepaTypa BHYTPU KOTOPHX He npebwmaeT 50 °C, paccCTOAHMA MEexXIy
TeMnepaTypHO-yCaOOUHEIMM WBaMM IIPU PACUETHOM SBVMHEN TeMIepaType
HapyXHOTO BO3myxa MuHyc 30, 20, 10 u 1 °cC YBEJINUMBAIT
coorBeTcTBeHHO Ha 10, 20, 40 m 60% ® [OpPM BJAXHOCTM HAPYXHOTO
BO3Oyxa B Haubojiee xapkuy mecsu roma Hwxe 40, 20 m 10% yMeHbmAwT
coorBeTcTBeHHO Ha 20, 40 m 60%.

2. Ona xejes300eTOHHHX KapkKacCHBX s3IaHuy (nosmumsa 2, a, O, I)

PaCCTOSgHMSA MEeXIy TeMIepaTypHO-YyCaloUHBMM B aMu YBEJIMUUBAT
Ipy BEICOTe KOJIOHH 5 M - Ha 20%, 7 M - Ha 60% m 9 M - Ha 100%.
BEICOTY KOJIOHH ONpPEeIeJsisiT: MJig OIOHODTAXHBIX 3IOaHUM — OT Bepxa

byHmamMeHTa IO HMBa [IOOKPAHOBHIX 0Oajiok, a OPU UX OTCYTCTBUM —
no Huza OGepM wmIm OaJioOK IIOKPHEITMSA,; IJIS MHOT'ODTAXHEIX 3IOaHUM —
oT Bepxa GyHIaMeHTa IO HMBa 0ajiok IIepPBOTO B3Taxa.

3. Ona xejnes300eTOHHHX KapKaCHHX 3IaHui (nol3muuusa 2, a, 0, T)

PacCTOSHUA MEeXIy TeMIIePaTyPHO~—yCalOUYHEIMM B aMM onpeneJieHsl
Ip¥ OTCYTCTBMM CBsaszel MO0 NP PacIOJIOKEHMM CBSA3eM B CepenuHe
TeMInepaTypHOTo OJjioka. PacCTosHUA MexIy TeMIepaTypHO-yCaOOYHBIMU
IBaMM B COOPYXEeHMSAX U  TEeIlJIOBBEIX arperarax c pacuyeTHOM

TeMnepaTypoit BHyTpm 70, 120, 300, 500 m 1000 °C yMeHbWAOT
coorBeTcTBeHHO Ha 20, 40, 60, 70 m 90%.

PacueT ycunumin ot Bo3geicTens TemnepaTtypbl

6.28. PacyeT CTAaTUYECKM HeonpenenMMbIX Kene3obeTOHHbIX KOHCTPYKUMA Ha BO3ZencTBue
TemMnepaTypbl NPOM3BOAAT OAHWM M3 METOA0B CTPOUTENLHOM MEXAHWKM, NMyTeM MOCAeA0BaTeNbHbIX
NPUBAUNKEHNIN, C NPUHATUEM LENCTBUTENbHOM MKECTKOCTM cevyeHuin. Ecan onpeaeneHuve ycunuii B
NJIOCKOM CTAaTMYECKM HeonpeneMmoi cucteme nNpPOM3BOAAT METOLOM CUA, TO B obuem cayyae
nepemeLLeHns No HanpPaBAEHWUIO INLLIHUX HEU3BECTHbIX B CUCTEME KaHOHUYECKUX YPaBHEHMUI BbIYUCAAIOT
no popmyne

1 277 27 1 AT AT 1 N
5, ZZJ‘M‘Z’CJFZJ‘ﬂdeFZJ‘ﬁ%d’"(5-48)
0 0 0

bt*“red ,x 1“%red ,x

D - npmueeaeHHble NaoWwaab U XKECTKOCTb 3/1eEMEHTA B CEYEHUNAX, onpeaenaembie Nno

red ,x ’ X
dopmynam (6.18) n (8.33).

B BblpaxkeHuMM (6.48) ANA HEMACCUMBHbIX CTEPMKHEBbIX KOHCTPYKLUMIA TPETbUM WHTErpasiom,
YUnTbIBaOWMM AebopmMauum casura, MoXKHo npeHebpeub. MNMpu pacyeTe Kene3obeToHHbIX U3rnbaembix,

roe A

M
CXKaTblX UMM PACTAHYTbIX 3/1IEMEHTOB, Koraa €, = W > O,Sho , C AOCTAaTOYHOW ANSA pacyeTa TOYHOCTbIO

MOHO He y4MTbIBaTb M BTOPOM UHTErpas, BblpaxKatoLWmin NpoaoabHble epopmaLmm SNeMEHTOB.

6.29. EcAn MCKNOUUTD BO3MOXKHOCTb XPYNKOro paspyLieHuaA, TO COrIacHO TEOPMM MPOYHOCTM 33
npeaesnibHoe COCTOAHME KOHCTPYKLMWU MPUHUMAIOT TaKoe COCTOAHWE, Korga npu NOCTOAHHOM YCUAUK
3HaYMTeNbHO yBenuumBalTcA gedopmaumn. Takoe COCTOAHWE KOHCTPYKUMM  XapaKTepusyeTtca
0bpasoBaHMEM MAACTUYECKUX LIAPHUPOB C NPEeBpaLLEHMEM CTAaTUYECKOM CUCTEMbI B MeXaHu3m. [pu
BO3LENCTBMM TONIbKO TEMMNEPATYPHbIX YCUAMA MNpesesibHbIM COCTOSSHUEM KOHCTPYKUMKM ABAAETCA
06pa3oBaHME NAaCTUYECKMX LWAPHUPOB C MEepexogoM CUCTEMbl B cTaTuyecku onpegenumyo. C
0bpasoBaHMEM MACTUYECKUX LUIAPHUPOB CHUMKALOTCA TemnepaTypHble YCWUAMA, HO paspyLlleHus
KOHCTPYKLMN HE NPOUCXOLMT.

6.30. na KOHCTPYKUMI, 32 NpeaesibHOe COCTOsIHME KOTOPbIX NPUHMMalOT 0bpa3oBaHMe NepsBoro
WAN TaKOro KOJIMYECTBA MAACTUYECKUX LWAPHUPOB, KOrga cCUCTEMA MpPeBpallaeTca B CTaTUYECKM
onpeaennmMmyto KOHCTPYKLMIO, pacyeT Mo Hecyllel cnocobHOCTM BeAyT Ha COBMECTHOe AeNCTBUE YCUAUMN
OT TemnepaTypbl M Harpy3ku. Ons KOHCTPYKUMI, 33 MNpefefibHOe COCTOSIHME KOTOPbIX MPUHUMMAIOT
obpa3oBaHWe NocieaHero NAacTMYECKOro WAPHMPA, Koraa cucTema NpeBpaLLaeTca B MeXaHM3M, pacyer
Nno Hecyllel cnocobHOCTM BEAYT METOLOM MNpPeseslbHOro PaBHOBECUA Ha AEMCTBUE YCUIUIA OT Harpysku



6e3 yueta TemnepaTypHbIX YCUAUIA.

6.31. na 6onbluelt 4acTu Kene3obeTOHHbIX 3/1eMEHTOB NPU BO3L4ENCTBMM TEMMEPaTYPbl MOXKHO
JONYCTUTb onpegesnieHne KecTKoCTU Ana Havbonee HanpAXKeHHOro CceyeHusa OT COBMECTHOrO
BO34ENCTBMA TemnepaTypbl U HArpy3ku, NPUHUMas ee MOCTOAHHOW MO AJIMHE OAHO3HAYHOW 3Mtopbl
MOMeHTOB. [1na 6onee TOYHOro onpeneneHns yCuamn B NpeaBapuUTeNbHO HanpsaXKeHHbIX 31eMeHTax, a
TaKXe B CXKaTblX MAN M3rMbaembix c1aboapMUPOBaAHHbLIX 3/1EMEHTaX C HEHANpPAraemoi apmaTtypoi, y
KOTOPbIX Y4aCTKM 6e3 TpelmH 3aHMMaAlOT 3HAUUTE/IbHYHO AJIMHY MPOJEeTa, KECTKOCTb ONpeaenstoT ¢
y4yeTom pacnpeneneHusa TPeLmH No AJMHe OT COBMECTHOMO BO34,eNCTBMA TeMNePaTypbl U HAarpy3Ku.

6.32. KpMBU3HY Kene306eTOHHbIX 3/1EMEHTOB MNOCTOSSHHOMO CEYEHUA C TPeLLMHaMMU B PACTAHYTOM
30HE BbIYUCAAIOT A1 Hanbonee HAMNPAMKEHHOrO CeYeHuA, a AAa APYrUX CeYeHWM NPUHMMAOT
NPOMNOPLMOHANBHO USMEHEHMIO U3TMBAIOLLETO MOMEHTA.

6.33. 3HauuTeNbHaA YacTb }Kene306eTOHHbIX 31EMEHTOB B YC/IOBUAX BO3LENCTBMA TemnepaTypbl
paboTaeT ¢ TpewuHamu B pacTAHyTOM 30He. [pu pacyeTe ux cnocobom nocnenoBaTeNbHbIX
NPUOAUKEHNI BHaAYane CTATUYECKU HEeONPeAeMMYI0 KOHCTPYKLMIO PaccyMTbiBAlOT Ha AeicTeue
Harpy3Kkun 1 TeMnepaTypbl NPY MUHUMANbHOW KECTKOCTU anemMeHTa. [1na npeaBapuTeibHO HanpPAKEHHbIX
3/leMeHToB, paboTatowmx 6e3 TpeuwmH, uenecoobpasHo ANA MNepBOro MNPUOAMIKEHUA MPUHMMATb
YKECTKOCTb 3/1eMEHTOB, KaK A4/ ynpyron ctagmum paborbl.

6.34. Mpu KpaTKOBPEMEHHOM HEPaBHOMEPHOM HarpeBe MO BbICOTE CEYEHUA *Kene30beTOHHOro
3NeMeHTa TEMMEepPaTypHblii MOMEHT C MOBbILIEHMEM TeMMNepaTypbl CXKATOM 30HblI HAapacTaeT U Tem
WMHTEHCKBHEE, Yem 6OJblLe NPOLLEHT APMMPOBAHUA U Bbille NPOYHOCTb 6eToHa. MpK KpaTKOBPEeMEHHOM
HarpeBe KpallHero BOJIOKHa c)KaToW 30HbI 6eToHa Ao 500 - 600 °C HabnwpgatoTcAa Hambosnblive
TemMnepaTypHble MOMEHTbI.

MOMEHT OT HepaBHOMEPHOro HarpeBa 6eTOHA MO BbICOTE CEYEHMA NPWU PAaBHOMEPHOM Harpese
6eToHa MO ANMHE 3N1eMEeHTa, 3afeNaHHOro Ha ornopax OT NOBOPOTA, A TaKXKe B 3aMKHYTbIX pamax
KO/IbL,EBOr0, KBAAPATHOIO M NPAMOYTO/IbHOIO O4epPTaHUM, UMEIOLLMX OANHAKOBbIE CEYEHUA, ONpPeaensatoT
no popmyne

1
M, .= - D (6.49)

t

roe | — | - KpMBM3HA OCM 3/1EMEHTa OT U3MEHEHWMA TemMnepaTypbl, KOTOPYI OnpeaensatoT Mo
t

dopmynam (6.38, 6.40, 6.44, 6.45, 6.47);

D - KecTKocTb ceyeHus, onpeaensaeman no popmyne (8.33).

6.35. MOMEHT Npu OCTbIBAHUM OT YCaZKKU M NoN3yyectM 6eToHa onpegenstot no dopmyne (6.49),
CYMTasA KPUBU3HY PaBHOW CYMME KPWMBMU3H OCU 3/1IeMEHTa NPWU OCTbIBaHWMM OT YCagKuU U OT MOA3YyYecTu
6eTtoHa. KpMBU3HY OCK 31eMeHTa NPU OCTbIBaHUK OT ycaaKku 6eToHa BbluncaaoT no dopmyne (6.40) n ot
nonsy4yectu 6eToHa no ¢opmyne

1) 08(M,-M))
- = ) , (6.50)

!
rae M, v M, - momeHTbl, BO3HMKaIOWME COOTBETCTBEHHO NPW KPATKOBPEMEHHOM M A/IMTENbHOM

BO3AENCTBMM TEMNEPATYPbI.

Hanbonblume TemnepaTypHble MOMEHTbI BO3HMKAIOT NPY NepBOM KpaTKoBpeMeHHOM Harpese. Mpu
MOBTOPHbIX KPAaTKOBPEMEHHbIX HarpeBax M ANUTE/NIbHOM HarpeBe TemnepaTypHble MOMEHTbI MEHbLUE,
yem Npu NepBoOM Harpese.

6.36. TemnepaTypHble MOMEHTbl B COOPHbIX KeNe306eTOHHbIX 31eMeHTax TErn/oBbIX arperatos
3aBWCAT OT BUAA CTbIKa apMaTypbl U NPOYHOCTM pacTBopa B Wae. TemnepaTypHbie MOMEHTbI B 3/IeMeHTax
CO CTbIKOBbIMM HaKNagKamu U3 apmaTypbl U B LUBE:

C }KECTKMM pacTBOPOM NPOYHOCTbIO, PaBHOW NPOYHOCTU BETOHA, TaKMe XKe, Kak U B MOHOIUTHOM



3N1EMEHTE;

C PacTBOPOM MNAACTUYHOM KOHCUCTEHLMM, MPOYHOCTb KOTOPOro B 3 pasa MeHblUe MPOYHOCTU
6eToHa, cneayeT yMmeHbLlWNTb Ha 15%;

C TeNJI0M30NALMNOHHBLIM PACTBOPOM - YMEHbLINTb Ha 30%.

TemnepaTypHble MOMEHTbl B 31€MeHTaX CO CTblIKaMW apMaTypbl M3 KOCbIHOK W HaKNAZoOK U3
JINCTOBOW CTa/In U U3 YroNKoB Ha 50% MeHblLe MOMEHTOB B 3/iemeHTe 6e3 CTbIKa.

6.37. Mpn COBMECTHOM BO34ENCTBUN YCUIUIA OT TEMMNEPATYPbl U HAarpy3KuM C yBE/IMYEHMEM HArpy3Ku
NPOUCXOAUT CHUMKEHMEe TemnepaTypHbIX YCUAMWA BCNeACTBME PA3BUTUA NAAcTUYECKUX aedopmauni
6eToHa M apmaTypbl. B anemeHTe, *KecCTKo 3aJe/laHHOM Ha onopax, Koraa MOMEHTbl OT Harpysku u
TemnepaTtypbl CYMMUPYIOTCS B OMOPHbIX CEYEHUSX, TEMMNEPATYPHbIE YCUIUA BAUAIOT Ha obpa3oBaHue
nepBbIX NAACTUYECKMX LIAPHUPOB, HO 3HAYEHME UX CHUXKaeTcA Ha 50% uM3-3a pas3BUTUA NAACTUYECKUX
aedbopmaumin cxKaTus 6eToHa M apmMaTypbl, HarpeTbIX A0 BbICOKMX TeEMNepaTyp. Ycuamns npm obpasosaHnm
nepBbIX NAACTUYECKMX LIaPHUPOB ByayT paBHbI

M, =M +0,5M,,(6.51)

rne M

LWApPHMPOB Ha ONOpPaXx, OT HAarpPy3KM U TeMnepaTypHoOro BO34encTemA.

o obpasoBaHMA NepBbIX NJACTUYECKUX LWIAPHMPOB HA OMOpPaXx *KECTKO 3a4eNaHHOro 3/IeMeHTa B
NposieTe MOMEHT OT Harpy3KKu CHUXKaeTcA n3-3a 06pa3oBaHUA TeMNEPaTYPHOIro MOMEHTa APYroro 3Haka.
Mocne 06pa3oBaHMs OMOPHbIX NAACTUYECKUX LUAPHUMPOB *Kene306eTOHHbIN 3N1eMeHT NpeBpaLLaeTca B
CTaTUYECKN OnpeseIMMyto KOHCTPYKLUMIO. TemnepaTypHbI MOMEHT B NpoJsieTe nponagaeTt, U ocTaeTca
TONbKO MOMEHT OT Harpysku. [MosiHOoe paspyleHne 3/eMeHTa MNPoUCXoAUT npu obpasoBaHUM
NAacTUYECKOrO LWapHMpa B cepeamHe NpoJieTa, Korga B Harpetol A0 BbICOKUX TemnepaTyp apmatype
pesKo yBeNNUYMBAIOTCA NaacTnyeckne aedopmaumum.

6.38. PacyeT 34aHMIN N3 MOHOIMTHOTO Xene306eToHa, NoABepraemMbIiX BO3AENCTBMIO NOBbILWEHHbIX
TEXHOJIOTMYECKUX TeMNepaTyp, c/ieayeT NPOU3BOANTb C UICNO/Ib30BaHUEM cepTUdMLMPOBAHHBIX B Poccnn
KOMMbIOTEPHbIX Nporpamm, cornacosaHHbix ¢ HUUXKB. CornacHo CI 52-103 [7] npocTpaHCTBeHHas
KOHCTPYKTUBHaA CMCTEMA 34aHMA PacCMaTPMBAETCA KaK CTAaTUUYECKM Heonpeaenmmas, coctosawas us
B3aMMOCBSA3aHHbIX HECYLMX KOHCTPYKTUBHbIX 3/1IEMEHTOB, 06ecrneynBatoLLmMX NPOYHOCTb U YCTOMYNBOCTb
34aHUA NPU 3KCNAyaTalMn B YCNOBUAX TEXHONIOFMYECKOTO Harpesa.

M, v M, - momeHTbl cooTBeTCTBEHHO NMpW 06pPa30BaHUM MEPBbIX MAACTUMECKMUX

our /

7. PacueT anemeHTOB 6ETOHHbIX U ¥Kene306eTOHHbIX KOHCprKLI,MI‘;I
no npegenbHbiM COCTOAHNAM HepBOVI rpynnbl

PacueT 6€TOHHbIX 3/1EMEHTOB MO NMPOYHOCTHN

7.1. BETOHHbIE 3/1eMEHTbI PACCYMTLIBAOT NO NPOYHOCTM Ha AENCTBUE NPOLONbHbIX CXUMAIOLWMX CUN
M Ha MeCTHOe CXKaTue Npu NOCTOAHHOM Harpese M TemnepaTypax BbilWe npeaenbHO AONYCTUMbIX ANA
npumeHeHua apmatypbl (Tabanua 5.10).

7.2. PacyeT Mo NMPOYHOCTM 3N1EMEHTOB HETOHHbIX KOHCTPYKUUIA, NOABEPraloWMXca BO3AENCTBUIO
NPOLONbHON CHUMAIOLWEN CU/bl U BbICOKMX TemnepaTtyp, LOJIKEH NPOM3BOAUTBCA O1A CEYEHWUM,
HOPManbHbIX K MX NPOA0/bHOM ocn 6e3 yuyeTa conpoTMBAEHMA BETOHA PACTAHYTOM 30HbI.

PacueT BHeLEHTPEHHO CXaTblX 3/1emeHToB 6e3 yyeTta conpoTuBieHMA BeTOHa PacTAHYTOM 30HbI
NPOU3BOAUTCA, MPUHMMAA, YTO AOCTUNKEHME NPEeAEeNbHOrO0 COCTOAHUA XapPaKTEPM3YETCA paspyLlleHnem
cxatoro 6etoHa. ConpoTusneHne 6eToHa CxKaTUIO YCNOBHO NPeACTaBAAETCA HaNPSAKEHUAMN, PaBHbIMU

R

, PAaBHOMEpPHO pacnpegeneHHbIMM MO CXKaToM 30He ceyeHus (pUCcyHok 7.1).

b,tem
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PucyHOK 7.1. Cxema ycuMAni 1 antopa HanpaXKeHUA B CEYEHMM,
HOPMa/IbHOM K NPOAO0/IbHOM OCU BHELLEHTPEHHO CXKaToro 6eTOHHOro
3/1IEMEHTA, paccymTbiBaemoro 6es yyeTa conpoTueaeHmsa 6eToHa
PacTAHYTOM 30HbI

7.3. Mpwn pacyeTe BHELEHTPEHHO CXaTblX 6ETOHHbIX 3/IEMEHTOB AO/T)KEH Y4YNUTbIBATbCA cnyanlelﬁ

3KCLEHTPUCUTET NPOAOABLHON CUAbI €, , Onpeaenaemblil COrNacHo yKkasaHmam 4.1,

3KCLI,EHTpMCMTET npo,u,oanoﬁ Chnbl eO OTHOCUTENIbHO UEHTPA TAXECTN NpuBeaeHHOro ceyeHunA

paBeH CyMMe 3KCLEHTPUCUTETOB MPOAO/bHOM CWUAbl - OMpeAensemMoro M3 CTaTUYeckoro pacuyeta
KOHCTPYKUMM M caydaliHoro. CnefyeTt yuuTbiBaTb TakKe Aedpopmaumm oT HepaBHOMEPHOro Harpesa
6eToHa MO BbICOTE CEYEHUA, onpeaensemble CcornacHo 7.15, cymmupya MX C 3KCLEHTPUCUTETOM

npop,oanoﬁ cunbl. Ecnn /J,ecboplv\au,mm OT Harpesa ymeHbLlatoT 3KCLEHTPUCUTET I'IpO,EI,OJ'IbHOVI cunbl, TO
y4yeT ux He npon3soaunTca.

7.4. [AnA 6GETOHHbIX BHELEHTPEHHO CXaTbiX 3/1eMeHTOB npu rMbKoCcTU lo/i>l4, ana

NPAMOYronbHbix cedennii npu [, / 1> 4 v pacnonoxennn npofonbHOM CMMalowweit cunbl B Npegenax
MonepeyYHoro ceYeHns HeobXoAMMO YUUTbLIBATL BMSAHME Ha MX HECYLLYIO CNocOBHOCTL MPOrMbos nytem

YMHOeHUA 3HaUYeHUs €, Ha KoadpPULMEHT 1) .

PacyeT BHeLEHTPEeHHO CXaTbIX 6EeTOHHbIX 9/1IEMEHTOB, NOA4BEPrakvoWMXCA pPaBHOMEPHOMY WU
HEPaBHOMEPHOMY Harpesy no BbliCOTE CE4EHNA, NPOU3BOAUTCA U3 YCNOBUA

N<R, A, (7.1)

b,tem

rae R, ., - onpeaensiot no dopmyne (5.5);

Ab - NN0WaAb CEYEHMA CXKATOM 30HbI BeTOHA, onpeaenfaemas U3 YCI0BUA, YTO €€ LEHTP TAXKECTU
COBMAAaeT C TOYKOM NPUJIOKEHNA PAaBHOAENCTBYIOLLEN BHELWHUX CUA. A 9N1eMeHTOB NPAMOYro/IbHOro
ceyeHun Ab onpeaensetca no ¢opmyne

A, = bh 1—267077 (7.2)

7.5. BHeueHTpeHHO cxKaTble 6eToHHbIe 9/1EMEHTbI, B KOTOPbIX o6pasoBaHme TpewunH He AonyCKakoT
no ycnosmam skcnayatauun, HesaBuCMMO OT pacyeTa no ycnosBuro (7.1) AOOTXKHbI 6bITb nposepeHbl C

yYeToM COMnpoTMB/EeHNA 6GeToHa pPacTAHYTOM 30Hbl. [NA NPAMOYro/ibHbIX CEYEHMI TaKasa npoBepKa
BEAETCA U3 YCN0BUA



R, .bh
< btt
N < Geyl | ,(7.3)

h

rae R,, onpegensiot no dpopmyne (5.7);

1 - koadduuneHT onpeaenatoT no dopmyne (7.17), B KOTOPOKN 3HAYEHUA NC, 1 D BblMMCAAIOT NO
dopmynam (7.18 n 7.19) 6e3 yyeTta apmatypbi.

PacuyeT kene306eTOHHbIX 3/IEMEHTOB MO NPOYHOCTU
OCHOBHble NOIOXKEHUA

7.6. PacyeT No NPOYHOCTM Kene3006eTOHHbIX 3/1eMEHTOB B YC/I0BUAX BO3AENCTBUA TEMMNEPATYPbI Ha
aenctene U3rnbaromMx MOMEHTOB, MPOAOJbHbBIX CUA (BHELLEHTPEHHOE CXAaTUe WAWU pacTaXKeHue)
NPOu3BOAAT ANA CEYEHWUIN, HOPMAJIbHbIX K WX MPOLOAbHOM OCM, Ha OCHOBE MNpeaesibHbIX YCUAUMA.
MpepenbHble yCMANA B CEYEHUU, HOPMANbHOM K MPOLOJAbHON OCU 31eMeHTa, ONpenenatoT UCxoaa us
cnefyrowmx npeanochinoK:

conpoTtusaeHne 6eToHa pacTaXKeHUo NPUHUMAIOT PaBHbIM HYAHO;

conpoTueneHne 6eToHa CXKaTUIO NPEACTaBAAIT HANPAXKEHMAMK, paBHbIMK R N paBHOMEPHO

b,tem
pacnpegeneHHbIMM NO CXKaToM 30He BeToHa;

aAedopmaumm U HaNpPAXKEHUA B apmaType onpeaenstoT B 3aBUCMMOCTU OT BbICOTbI CXKATOM 30HbI
beToHa;

pacTarMBalolWMe HanpsxKeHus B apmaTtype NPUHUMAOT He 6onee pacyeTHOro COnpPOTMBEHUA

pactsixenunio R ;
CKUMalOLME HanpAXKeHNA B apMmaType NpMHUMALOT He 6osiee pacyeTHOro CONPOTUBAEHUA CXKATUIO
sct *
7.7. PacyeT No MPOYHOCTM HOPMAJIbHbIX CEYEHWUIA NPOU3BOAAT B 3aBMCMMOCTM OT COOTHOLLEHMUA

X
mexay 3Had4eHMAMU BbICOTbI cXKaTtolt 30HbI 6eToHa é::h_, onpegenaembiMmn M3 COOTBETCTBYHOLWUX

0
YCNOBUIA paBHOBECUSA, U TPAHUYHbIM 3HaYE€HNEM OTHOCUTE/IbHOM BbICOTbI C}KaTOM 30Hbl fR , IpM KOTOpPOM
npeaenbHoe COCTOSIHME 3/IeMEHTa HacTyrnaeT O4HOBPEMEHHO C AOCTUMEHMEM B PacTAHYTON apmaTtype

HanpAaXeHwnA, paBHOIo pac4eTHOMY CONpPOTUBNIEHUIO Rst .

3nauenune &, onpeaensioT no dopmyne

X 0,8
Sr Zh—R = .(74)
0 1+ s,el
Ep it

OTHOocUTenbHas Aedopmanya pacTAHYTON apMaTypbl IPW HANPAKEHUAX, paBHbix R,

Rst
Ecu = - (7.5)

st

OTHOCHTeNbHYIO AedopmaLyio CKaToro GeToHa Npu KPaTKOBPEMEHHOM HarpyxeHun &, , W

HanpsXeHusx, pasHbix R NPUHUMALOT PaBHOW &,, no Tabauue 5.6.

b,tem ?



3HauveHue §R onpeaenAaroT B 3aBUCUMOCTU OT K/Z1aCCa apmMaTypbl No Ta6nmu,e 7.1.

Tabnnua 7.1
Krnacc A240(A300|A400|A500|B500|A540(A600|A800(AL1000(B 1200|B 1400|B 1500(K1400
apMaTypE P P P K1500
B 1300
p

3nauenus xcu |0,61(0,58|0,53|0,49|0,50|0,62|0,43|0,41]0,39 | 0,37 | 0,36 | 0,30 |0,33
R

MpoyHoCTb cevYeHuit n3rnbaemblx 3/1EMEHTOB

7.8. NMpoBepKy NPOYHOCTM NPAMOYFONbHOIO CeYeHUn U3rmbaembix 31eMeHTOB (PUCYHOK 7.2) npu

X
BO34eNCTBMM TeMnepaTypbl Npon3soaaT us ycnosua npu & < — < &, no popmyne
0

M<R,

tem

bx(h,—0,5x)+R A (h,—a').(7.6)

Rb,tem . /1{5:'5

RsctAs //

4 - /]
A7
Ruenths //E//%
O

R,A,
s
S A b |

s

PUcyHOK 7.2. Cxema yCUANI 1 3Mtopa Hanpsa»KeHW B CEYEHMM,
HOPMa/IbHOM K NPOA0/bHOW OCU M3rMbaemoro Kenes3obeToHHOro
3/1IeMEeHTa, MPKU pacyeTe ero rno NPoYHOCTH

BbICOTy C3KaTol 30HbI X onpeaensatoT no popmyne

_ RstAs _RsctA(

= (7.7
Rb,temb ( )

rae M - MOMEHT OT BHELLHEeM Harpyskun 1 TemnepaTypHbIX YCUAUA.

KoHcynbTaHTlAOC: NpumeyaHue.
Hymepauma nyHKTOB AaHa B COOTBETCTBUM C OPULIMANbHBIM TEKCTOM AOKYMEHTA.

7.9. Ana n3rmbaembix 31€MEHTOB, UMEIOLWMX MOJKY B CXaToil 30He (TaBpoBble M ABYTaBPOBbIE

X
cedenmns) npu & < — < &, , NnpoBepKy NPOYHOCTM CeYeHNA ONPeAenatoT B 3aBUCMMOCTM OT NONOMKEHMA
0



rpaHuLbl C}KaToM 30HbI (pUCYHOK 7.3).

) b A 6) A

i 7 T

Z ‘ i T
A y c-:s A, <

a - B NoskKe; 6 - B pebpe

PucyHok 7.3. MonoxKeHne rpaHuLbl CXKaTOM 30HbI B CEYEHUM
n3rnbaemoro Kene3obeToHHOro aIeMeHTa

Ecnv rpaHmua cxKaTol 30HbI MPOXOAMUT B NOJIKE, TO cobatoaaeTca ycaosme

R, A <R,,bih, +R A .(7.8)

b,tem

Pacuet npoussoaat no ¢opmyne (7.6), Kak oNa NPAMOYTroNbHOrO CEYEHUS WNPUHOM b'f. Ecnun

rpaHULA CKaToi 30HbI NpoxoanT B pebpe, To ycnosue (7.8) He cobntogaeTca, U pacyeT NPou3BogAT No
dopmyne

M <R,,, bx(h—05x)+R,,, (b, —b)h) (h,—0,50,)+R,, A (h,—a').(7.9)
BbicoTy cxKaToi 30HbI 6eToHa X onpeaensatoT no popmyne

RstAs _RsctA_: - Rb tem (b,f _b)h’f
xX= . ' — . (7.10)
R b

b,tem

7.10. 3HauyeHue b;», BBOAMMOE B PacyeT, NPUHUMAIOT U3 YCII0BUA, YTO LUMPUHA CBECA MOJKMK B

Kaayto CTopoHy oT pebpa gomkHa 6biTb He 6onee 1/6 nponeTta snemeHTa NPy HaMYUK NOMEPeYHbIX

pebep nam npu h; > 0,1 h-He 6onee NONOBMHBI PACCTOAHMA B CBETY MEXAY NPOAONbHLIMM pebpamu.

Mpwu OTCYTCTBUM NONEPeYHbIX pebep MK NPU PACCTOAHNAX MEXAY HUMM BO/bLIMX, YHeM PacCTOAHMSA
Mex gy NpoAonbHbIMM pebpamu, u npu iy < 0,1 h npunumaertca b, = 6A) .
MpY KOHCONbHbIX CBECAX MONKM:

npu h} > 0,1 & npuHumaertca b} =6h'f;

npu 0,054 < h} < 0,14 npuHumaertcs b} =3h};



npu h} < 0,05 & csecbl NOAKM HE yunTbIBAIOT.

7.11. MNpun pacyeTe NO NPOYHOCTU M3rMbBaemMbIX 3/1EMEHTOB Heobxoaumo cobnogatb ycaosue
x < thO. B cnyyae KorZa Mo KOHCTPYKTUBHbIM COOBPaKeHUAM MAM MO pacyeTam No npeaesibHbIM
COCTOSAHMAM BTOPOI rpynnbl NAOWaAb PacTaAHYTOM apmaTypbl NpUHATA boblien, yem 3To Tpebyetca Ans

cobnogeHns ycnosma X < §Rh0 , AOMYCKaeTca npenenbHbli U3rnbatowmini momeHT M onpegenatb no
dopmynam (7.6 1 7.8), noAcTaBAAA B HUX 3HAYEHMA X < étho .
3HauyeHune fR onpegensatot no ¢opmyne (7.4) n no Tabanue 7.1.

_ pt i
7.12. Mpu CHMMETPUYHOM apmupoBaHuu usrnbaemoro snementa, korga R A =R A,

MPOYHOCTb CeYEHUA onpeaenatoT no popmyne

M <R, A (h-a').(7.11)

o r_ " '
Ecnu BbluncneHHan 6e3 y4yeTa CKaTOU apMaTypbl (14A - O) BbICOTA CXKATOMU 30HbI X<za , TO B

’
dopmyny (7.11) noactaBaaOT BMeCTo d 3HayeHue 0,5x.
MPOYHOCTb BHELLEHTPEHHO C}KaTbIX 3/1IEMEHTOB

7.13. MpoBepKy NPOYHOCTU NPAMOYrONbHbIX CEYEHNIN BHELLEHTPEHHO CHKaTbIX 3/1EMEHTOB c/eayeT
NPOM3BOANTbL U3 YCNOBUA

Ne<R,, bx(h,—0,5x)+R A (h—a'),(7.12)

rae N - NpoAo/ibHas CUa OT BHELLHEN Harpy3kn u TemnepaTypHbIX YCUAUNA.
BbicoTy cxKaToi 30HbI (pUCyHOK 7.4) onpeaensior

X
npu fzaﬁfle

_ N+ RstAs _RsctAs'

X ;(7.13)

b,tem

X
pn G = G

N + RstAs 1+§R - RsctAs,
SR

X = 2R A4 .(7.14)

tem +
" ho (1 - é:R )




RsctAs _ //

Y NN SN R

Ruiendhs A/‘}b;

PucyHOK 7.4. Cxema yCUANI 1 3Mtopa HanpsaXKeHW B CEYEHUM,
HOPMasIbHOM K NPOLOAbHON OCY BHELLEHTPEHHO CXKaToro
KenesobeToHHOro 3/IeMeHTa, NPU pacyeTe ero No NPOYHOCTU

PaccTosaHWe OT TOUKM NPUIOKEHUA NPOAO0AbHON cuibl N 0 LEeHTPpa TAXECTN CeYEeHUA PacTAHYTOM
NN MEHee CXKaToW apmMaTypbl paBHO

!

hy—«a
e=e¢en+ T+ e, ; (7.15)

M
e, =—.(7.16)
N

3HayeHne KO3pPUUMEHTA, YUMTbIBAIOWErO BAWAHWE MNPOAOJBHOrO M3rMba 3/7eMeHTa Ha ero
HecyLLyt CNocobHOCTb, onpeaenatoT no popmyne

1
n _p—i' (7.17)
N

cr

YCN0OBHYIO KPUTUYECKYIO CUAY OnNpeaensatoT no popmyne

7.14. ecTKocCTb »Ke1ie300eTOHHOTO 3/1eMEHTa A0MNYyCKaeTca onpeaenatb no popmyse

15E
=0’5—Z”J+0> TE,J,(7.19)
o (O,3+5e) o

rae J, J, - MOMeHTbI MHEpLMM COOTBETCTBEHHO BETOHHOTO CEYEHMS W CRYEHNS BCeW MPOAONLHOV
apMaTypbl OTHOCUTE/IbHO LEHTPa TAXECTU NONepPeYHoro ce4eHns snemMeHTa;

E,,, E , - mogynu ynpyroctu 6eToHa 1 apmaTypbl, onpegenstot no dopmynam (5.9 u 5.18);



@, - KOIPOULMEHT, yUNUTbIBAIOLLMIA BANAHWUE ANNTENbHOTO Ae/CTBMA Harpy3KkM Ha Npormb anemeHTa

B NpeaesibHOM COCTOAHWUK, onpeaenseTca no ¢opmyne

1) :l+% (7.20)
: , (7.
MI

rae Ml , Mﬂ - M3I'M6aIOLLI,VIe MOMEHTbI BHEWHNX CUN OTHOCUTE/IbHO LUEHTPA TAXECTU CeYeHUnA

pacTAHyTON (MM MeHee cxKaToi) apmaTypbl COOTBETCTBEHHO OT AeNCTBUSA MOJIHOM Harpysku u oT
OENCTBUA NOCTOAHHbIX U AJIUTENbHbIX HArpy3oK.
OTHOCKTENbHOE 3HAYEeHME IKCLEHTPUCUTETA NPOLO/IbHOM CUAbI

e
o = 70 , HO He meHee 0,3. (7.21)

e

7.15. MpoAaonbHbI U3rnb (npormb) snemeHTa OT HEPAaBHOMEPHOTO BO3AEMCTBMA TeMnepaTypbl No
BbICOTE CEYEeHUA 31eMeHTa onpeaensaoT no ¢opmyne

1
e = ; 15/8,(7,22)

t

1

rae | — | - KpMBM3HA NPOAO/ALHOM OCK 31IeMeHTa OT TeMnepaTypsbl, onpeaenseTtca no ¢opmynam
t

(6.34, 6.38, 6.44, 6.45, 6.47);
10 - pacuyeTHas gauHa anemeHTa (7.17).

7.16. lMpoBepKy MNPOYHOCTU MPSMOYIO/IbHbIX CEYEHUN BHELLEHTPEHHO CXKaTbIX 3/IEMEHTOB C
apMaTypon, pPacno/iIOXKEHHOM Yy MNPOTUBOMONOMHbLIX B M/IOCKOCTU WU3rMba CTOPOH CceyeHus, npu

/
9KCLLeHTPUCUTETE NPOAONBHOW CUMbI € < % M rMbKocTn ZO <20, npoussoaat no opmyne

N = (Pz@(Rh,temAred + Z R, A, ) ,(7.23)

roe Ared - NpuBeAeHHan Naowaab NPAMOYro/IbHOIO ceyeHus, onpeaensemasn no popmyne (6.16);

ZRsctAs - Cymma ﬂpOM3BE,CI,EHVIﬁ rmou.l,a,u.eﬁ npo,u,oanoﬁ apmartypbil, YCTaHaBﬂMBaEMOVI no

KaXK0 CTOPOHE CEeYeHWA, Ha pacyeTHble COMPOTUBAEHWA, onpeaensemble B 33aBUCMMOCTU OT
Temnepatyp no popmyne (5.20);
@ - k03bbdMLUMeHT NpoaobHOIO M3rnba;

@, - KO3dUUMEHT, yUNTbIBAIOLLMIA BAUAHME HarpeBa Ha NPOAO/bHbLIN M3rmb. Mpu TemnepaType

6eToHa B LEeHTpe TAXeCTU CeveHnA:

100°C , =0,95,  200°Cg,=0,90, 300°Cgp, =0,85,  500°C ¢, =0,75,
700°C ¢, =0,65;

10 - pacyeTHaA ANMHA anemeHTa, cm. 7.17.

Tabnuua 7.2

1 /h 6 - 12 16 20



1 /d 5 - 10 14 17

bn 0,90 0,80 0,70

7.17. PacyeTHyto aanHy [, BHeLEHTPeHHO CKaToro snemeHTa onpesensatoT ANA KOHCTPYKLMMU C
0
ydyeTom ee AedOPMMPOBAHHONO COCTOAHMA MNpU Hambosee HEBLITOAHOM A1A AAHHOTO 3/N1eMeHTa
pPacnonoOXeHUN Harpysku, NPMHMMAs BO BHMMAHWE Heynpyrme gedbopmaLmnm maTtepuanos M Haaunuume
TPELUMH.
JonycKkaeTca pacyeTHyo AJIMHY lo 3/1IeMeHTa NOCTOSHHOIO NOMEePEYHOro ceyeHus no anuHe | npu

OEeNCTBUN NPOAONABHOW CUAbI MPUHATL PAaBHOM:

a) ANS 31IeMEHTOB C LIAPHMPHbLIM ONMPaHUEM Ha ABYX KOHUax - 1,01;

6) oNA 31EMEHTOB C KECTKOM 3afesIkoli 6e3 NoBOpPOTa OMNOPHOrO CEYEHUS Ha OLHOM KOHUE U
He3aKpenjaeHHbIM APYrMM KOHLLOM (KoHcosb) - 2,0l;

B) A/19 3/IEMEHTOB C LUAPHUPHbBIM ONMPaHUEM, HECMELLLAEMbIM Ha OAHOM KOHLE:

C XEeCTKOM, 0e3 IOBOPOTA BAIEJIKOM .+ e v vt vt o v oo onesnnsonsonsoneeneses 0,71;
C MNOOATJIMBOM, C OTPAHUUYEHHHIM MHOBOPOTOM BAIEIIKOM & v vt e eenneeennnns 0,91;
T) oyis 3JIEMEHTOB C IMOIATJMBLM MAPHMPHBEIM OIMPAHMEM, IOITYyCKAIIMM
OTpPaHMUEHHOE CMeleHye OIOPEl Ha ONHOM KOHIe, a Ha IPYyTOM KOHLEe:
C XEeCTKOM, 0e3 MHOBOPOTA BAIEJIKOM & et vttt oenessonnnessonnsssssennss 1,51;
C MNOHOATJIMBOM, C OI'PAHUUYEHHHM [HOBOPOTOM BAIEIJIKOM & v vt e eeeneeeennns 2,01;
o) IJig DJIEMEHTOB C HEeCMellaeMEMM 3alesikaMy Ha OBYX KOHILAaX:
KECTKUMM, O3 TTOBOPOTA et v oo e s et onnnnesennneeeeennneeessenneeeeeens 0,51;
IIOOATJIMBEIMM, C OTPAHUUECHHBIM ITOBOPOTOM « v v v vt o v onnesonnnnesennnns 0,81;
e) IJisa BJIEMEeHTOB C OTPAHMUEHHO CMellaeMBIMM 3BalejikaMM Ha IBYX KOHLAX:
KECTKUMY, O3 TTOBOPOTA « et o o oo s ot o ooosessannnesssnensessonnsessens 0,81;
IOIATJIMBEIMM, C OT'PAHMNUEHHBEIM IHOBOPOTOM « o v e o oo v oo s onsnnsonennesens 1,21.

MpoOYHOCTb PACTAHYTbIX 3/1€eMEHTOB

7.18. MpoBepKy NPOYHOCTU KeNe306eTOHHbIX 31eMEHTOB NPAMOYFO/IbHOFO CEYEHUA NPOBOAAT NO
dopmynam:
NP LEHTPANIbHOM PaCTAMXKEHUM:

N<R,A

st 7s,tot ? (

7.24)

roe A - N/oWaab BCelM NpoaoaAbHOM apmMaTypbl;

s, tot
NPy BHELEHTPEHHOM PaCTAEHWUM W MNPOAOAbHOW CUNE, MPUNOKEHHON MeXay YCUAUAMMU B
apmatype Su S' (pucyHok 7.5, a):

Ne<R, A (h,—a');7.25)

st

Ne' <R A (hy—a);(7.26)

st

npv NPOAOAbHOW CUEe, MPUAOKEHHOW 33 NpeaenaMmn PacCTOAHNA MeEXAY YCUANAMK B apmaType S
nS' (pucyHok 7.5, 6):

Ne<R, bx(h—0,5x)+R A (h—d').(7.27)

a)
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a - NpogonbHan cuna N NPUNONKEHa MeXAY PaBHOAENCTBYIOLMMM
ycunuia B apmatype Su S'; 6 - To e, 3a Nnpegenamm pacctoaHua
MeKay PaBHOAENCTBYIOWMMM YCUANIA B apmaType S u S'

PUCyHOK 7.5. Cxema ycuAnii 1 antopa HanpaXKeHUA B CEYEHMM,
HOPMa/IbHOM K NPOA0/bHOM OCY BHELLEHTPEHHO PACTAHYTOro

KenesobeToHHOro 3/1EMEHTA, NPU pacyeTe ero Nno NPo4YHOCTHN

BbICOTY C}KaToM 30HbI ONpeaensaoT no popmyne

_ RstAs _RsctA; _N
Rb,temb

;(7.28)

ecm x > & Ny, To B ycnosue (7.27) noactasnaiot X = &Rk, .

PaccTtosiHMe OT pacTArMBatolLen Npoao/ibHOMW CUAbl A0 PAaBHOAEWUCTBYIOWEN YCUANIM B apmaTtype
onpeaenstoT no dopmyne (7.15) 6e3 koadbduumeHTa 77, T.K. HET AONOJHUTENIBHOIO NPOAObHOIO U3rnba

OT pacTarvsaioLei cunbl, 1 bes e, .

MpoBepKa NPOYHOCTU HOPMAbHbIX CEYEH U
Ha ocHoBe gedopMaLMOHHON Moaenu

7.19. MNpwn pacyeTe NPOYHOCTM B YC/IOBUAX BO3LENCTBMA TEMNEPATypbl ycuama n gedopmaumm B
CeYeHUW, HOPMANbHOM K MPOAONALHOM OCKM 3NEeMEeHTa, OnpenenAlT Ha ocHose aedopmaLMOHHOM
MOZAENUN, UCMONb3YA YPABHEHNA PAaBHOBECUA BHELLHWUX CUA U BHYTPEHHUX YCUAUIA B CEYEHUN 31IeMEHTA C
YyY4eTOM M3MeHeHUA CBOMCTB 6eToHa M apMaTypbl OT BO3A4ENCTBUA TeMNepaTypbl.

Obwue nonoxeHua pacyeTa, pacyeTHble 3aBUCMMOCTM MEXAY YCUAUAMM U aedopMauusmu,



MeTOAMKY pacyeTa Mo NPOYHOCTM HOPMaJIbHbIX CeYeHU NpuHMmatoT no CIM 52-101 [1].

BeToH No BbiCOTe ceveHms pa3bmBatoT HA 3/IeMeHTapPHbIE YYACTKM C 0ANHAKOBO AedOopMUPYyEMbIMUI
CTEPXKHAMM apmaTypbl. Ouarpammy gedopmupoBaHua OeToHa Ha cCXkaTue CTPOST ANA cpeaHen
TemnepaTypbl 6€TOHA CKaTol 30HbI (pPUCYHOK 5.1). Ouarpammy aedopmMUpoBaHUA apMaTypbl CTPOAT ANA
TemnepaTypbl ee Harpesa (pUCcyHOK 5.2). [lo moMeHTa paspylleHusa cobatogaeTca ycnosme paBHoBecuA
BHELHWX CUA U BHYTPEHHUX YCUININ C yYETOM NAOCKOro aedopmmnpoBaHna cevyeHns. MOMEHTHYO OCb
yA06HO BbIGUpPATb Ha CXKATOW rpaHU CeYEHUA.

Kputeprvem wucyepnaHua MNPOYHOCTM HOPMA/IBHOFO CeYeHUA ABAAETCA AOCTUMKEHWEe KpaeBoW

Aedopmaumeri cxxatoro 6eToHa ee npeAe/ibHOro 3HaYeHna &, .

B cxKaTbiX KO/MIOHHAx MNpPM YeTblPeXCTOPOHHEM BO34ENCTBUM TemnepaTypbl onpegenatoT
pacnpegeneHne TeMnepaTyp no CeYeHUto KoMoHHbl. CeyeHne pa3bumBatoT Ha NOJble NPAMOYIOJbHUKN C
OAMHAKOBOW TemnepaTypoir Harpesa, A8 KOTOPbIX MPUHUMAIOT pPaBHOMEpHOe pacnpegeneHue
HanpsxXeHnn. CTpoAaT auarpammbl gebopmupoBaHMa BeToHa ANA TemnepaTypbl Harpesa cepeauHbl
TO/IWLMHBI KaXKAOro yyacTKa 6eToHa U anarpammbl 4edbopmuMpoBaHMA apmMaTypbl 418 TemnepaTypbl ee
Harpesa.

3a npegenbHoe 3HadyeHue Aedopmalmil YKOPOUYEHUS C OAHO3HAYHOM 3MOPON HAMNPSKEHUN U
aedopmaumii NPUHMMAIOT NpeaenbHyto gedopmaumio HammeHee Harpetoro 6eToHa B CeYeHMU npwu

OIHOPOAHOM HaNPAXeHHOM COCTOAHUN &£, NPU HYJ1IEBO KPUBU3HE B CEYEHUMN.

Mo anarpamme AedopMUPOBAHUA ANA KaXKL0r0 y4acTKa ONpeaenatoT HanpsxKeHusa B 6eToHe 1 B
apmartype, CooTBeTCTBYHOLWME NpeaenbHol aedopmanmm 6eToHa HauMeHee HarpeToro y4yacTka.
MPOYHOCTL ceuYeHUa NPoBEPSAETCA U3 YPaBHEHUA paBHOBECHUS.

PacueT NpoYHOCTH Kene306eTOHHbIX 3/1EMEHTOB
Ha AelicTBMEe NonepeYHbIX Cun

Obuwme NoNoKeHUA

7.20. PacyeT no NPOYHOCTU Kesie3006eTOHHbIX 3/1eMEHTOB MNpU AEUCTBUM MOMNepedHbIX CUn
NPOn3BOAAT Ha OCHOBE MOAENN HAKNOHHbIX cevyeHui. MNpu pacyeTe MO MOLENMN HAKAOHHbLIX CEYEHUN
OOJ/IKHbl 6bITb 0becneyeHbl MPOYHOCTb 3/IEMEHTA MO MNOJAOCE MENKAY HAKAOHHBIMU CEYEHUAMM W
NPOYHOCTb MO HAKIOHHOMY CEYEHMUIO Ha AENCTBME NOMNEPEYHbIX CUA, @ TaKKE MPOYHOCTb NO HAKIOHHOMY
CEeYEHMIO Ha AeNCTBMEe MOMEHTA.

MpoYHOCTb MO HAK/NOHHOW MOJIOCE XapaKTepu3yeTcA MAKCMMasbHbIM 3Ha4YeHMeM MOonepevyHomn
CW/bl, KOTOPOE MOXKeT OblTb BOCMPMHATO HAKJOHHOW MOJIOCOM, HaxoAAaleihca nog BO3gencTBMEM
CKMMAOLWMX YCUAWK BAOAL NOAOCbI WM PACTATMBAIOWMX YCWAMM OT MOMNEpPeYHON apmaTypbl,
nepeceKatolWwen HakNOHHYO nosocy. Mpu 3Tom NPoYHOCTb BeToHa onpeaenAtdT Mo COMNPOTUBAEHMIO
6eTOHa 0CEBOMY CXKATUIO C Y4ETOM BAUAHMA C/IOKHOTO HAaNPAXKEHHOIO COCTOAHMA B HAKIOHHOW Nosioce U
cpefHel TemnepaType Harpesa 6eToHa HaKJOHHOW NOAOCHI.

7.21. PacyeT NO HAKAOHHOMY CEYEHUIO HA AEeNCTBME NOMEePEeYHbIX CUA NPOM3BOAAT HA OCHOBE
YPaBHEHWs paBHOBECUSA BHELUHUX U BHYTPEHHMX NOMNepeYHbIX CU, AEeNCTBYIOLWMX B HAKIOHHOM CeYEHUN,
C O/nHOM npoeKuuu "c" Ha NPOJO/bHYIO OCb 3/NeMeHTa. BHyTpeHHWe nonepeyHble CUAbl BKAKOYAIOT
nonepeyHy CUay, BOCMPUHUMAEMyD OETOHOM B HAKNOHHOM CEYEeHUU, W NOMEPEYHYl Ccuiay,
BOCMPUHMMAEMYIO NepeceKatoen HaKOHHOe ceveHne nonepeyHon apmatypbl. [pu sTom NnonepeyHble
CW/bl, BOCMPUHMMaeMble 6ETOHOM M NOMEPEeYHOI apMaTypoit, onpeaensatoT N0 CONPOTUBAEHUAM 6eToHa
M MOMNepeyHoOM apmaTypbl PaACTAMKEHMIO C Y4eTOM AJIMHbl MNpoeKunn "c" HaK/NOHHOro ceyeHua u
MaKCMMaibHON TemnepaTypbl Harpesa nonepeyvyHon apmaTypbl n 6eToHa.

7.22. PacyeT No HakJIOHHOMY CEYEHUIO Ha AelCTBME MOMEHTa NPOU3BOAAT HA OCHOBE YpPaBHEHMUA
paBHOBECMA MOMEHTOB OT BHELUHWUX U BHYTPEHHUX CUA, AENCTBYIOLLMX B HAKIOHHOM CeYeHUU, C AJNHOMN
npoeKkuun "c" Ha NPoAo/IbHYIO OCb 3n1emMeHTa. MOMEHTbl OT BHYTPEHHMX CWA BK/IOYAKOT MOMEHT,
BOCNPMHMMaEMbI MepeceKatow,en HaKNoOHHOEe ceYeHne NPOAO/IbHOM PACcTAHYTOM apMaTypoil, U MOMEHT,
BOCNPMHMMAEMbIN NepeceKatoLLlelr HaKOHHOEe ceYeHWe MOoMNepeyYyHo apmaTypoi. MNpru aTOM MOMEHTHI,
BOCNPMHMMaeMble MNPOAOJIbHOM WM NONepeyHoi apmaTypoil, OnpeaenAlT MO  COMNPOTUMBAEHUAM

I'IpOAO/'IbHOVI n I'IOI'IEpe‘-IHOVI apmMmaTtypbl pacTAXXeHuto, C y4eTomM AJZINHblI NMPOeKUnn 'C° HaAK/IOHHOro



ceyeHMa M TemnepaTypbl HarpeBa MPOAO/bHOM apmaTypbl U MaKCMManbHOW TemnepaTypbl Harpesa
nonepeyHon apmarypsbi.

Pacuet }kene306eToHHbIX 3/1IeMEHTOB MO nosoce
mexay Hak/IOHHbIMU CeEHEHNAMMU

7.23. Pacuyet usrnbaemblix xene3obeToHHbIX 3/1eMeHTOB No 6ETOHHOM noJsioce mexay HakK1OHHbIMU
ce4yeHnAMnM Npon3sogAT U3 ycnosua

Q< oyR,,.,bh,(7.29)

rae Q - nonepeyHas cuia B HOPMaAbHOM CeYeHNN anemenTa; koaddpuument @, = 0,3

PacueT ene3obeToHHbIX 31eMEHTOB MO HaK/NOHHbIM CEYEeHUAM
Ha AeﬁCTBME nonepeYyHbIX cnn

7.24. PacyeT u3rnbaembix 3/1€MEHTOB MO MPOYHOCTU B HAKNOHHOM CeYEeHUU (puUcyHOK 7.4)
NPOM3BOAAT U3 YCNOBUSA

0<0,+0,,,(7.30)

roe Q - nonepeydyHaa Cnna B HAKIOHHOM CedYeHnn C ,D,ﬂMHOVI npoexkuunn "¢ Ha Npoao/ibHyHO OCb
9/1EMEHTA, PACNONIOKEHHYHO MO O4HY CTOPOHY OT paCCMaTpmUBaeMOro HakJ10HHOTo Cce4yeHuA,;

Qb - nonepevyHaa cuaa, BOCNpuUHMMaeman 6€TOHOM B HAK/JIOHHOM cevyeHunn, onpegendaemasn no

dopmyne

2

R, bh
0, = P2 1%,0Mg (7.31)
C

Ho npuHumaloT He 6onee 2,5R,, bhy v ve menee 0,5R, bh,; ¢,, =1,5.
PacyeTHoe conpoTusnenue 6etoHa pactaxenunio R, onpegenstot no popmyne (5.7);

st - nonepeyHaa Cuaa, BOCNPUHUMMaeMaA nonepequﬁ apmaTypoﬁ B HaK/IOHHOM cCe4yeHuwu,

onpeaensemas no ¢opmyne
QSW = QSWqSWc ’ (7'32)

roe @, = 0,75 uycunue B nonepeyHoit apmaTtype Ha eaMHULY AUHbI 3N1eMeHTa

R, A
qsw — SW. SwW . (7.33)
S

w

PacyeT nponsBogAT ONA pAda PacnosoXKeHHbIX NO AJIMHE 3/1eMeHTa HaKNOHHbIX ceyeHunn npu

Hanbonee onacHoM AnnHe Npoekymnn HaKJIOHHOIo ce4yeHnAa €, KOTOpPYo NPUHUMAKOT HE MeHee hO n He

6onee 24, .
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PUCYyHOK 7.6. Cxema yCMANI B HAKNOHHOM CEYEHUN 31eMEHTA
C XOMYyTamM MpU pacyeTe Ha AeACTBUE NONEPEUYHbIX CU

7.25. Jonyckaetca npous3BoauTb pacyeT HaKJ/IOHHbIX Ce‘-IeHVIf/’I, HEé paccmaTpuBaa HAKJ/IOHHblE
ceyeHunAa npu onpegeneHnn nonepeHHon CU/bl OT BHELLHEM Harpysku, n3 ycnosumsa

Ql < le +stl ’ (734)

roe Q1 - nonepevyHas cujia B HOPMabHOM CEYEHWUU, HE PacCMaTPUBAEMAn OT BHELLHEN HarpysKu;
0, =0,5R,,bh,; (7.35)

O...=9..h . (7.36)

Mpy PacnonoKeHMM HOPMaNbHOTO CeYEeHUs, B KOTOPOM yunTbIBatOT nonepednyto cuny O, 86aman
onopbl Ha pacctosHum a meHee 2,5/, pacyet u3 ycnosus (7.34) nponssoaaT, ymHoxas sHauenne O,
onpegensemoe no dopmyne (7.35), Ha koadduument 2,54,/ a, Ho npunumaiot 3Hauenne O, He
6onee (2, 5Rb”bh0). MpyY PacnonoKeHN HOPMaNbHOrO CeYeHMA, B KOTOPOM YYMTbIBAIOT MNOMEPEUHYIO
cuny Q,, Ha paccToaHnmn a meHee /1, pacuet w3 ycnosua (7.34) NnponssoasT, ymHoxas sHauenne O |,
onpesensemoe no dopmyne (7.36), Ha koadpduument @/ h,. MonepeyHylo apmaTypy yuWTbIBalOT B

pacyeTe, ecnin co6mop,aeTc;| ycnosue
q,,22,5R,,bh,.(7.37)

MOHO y4MTbIBATb NOMNEPEYHYIO aPMaTYpPy U NpPU HEBLINOJHEHWUW 3TOFO YC/IOBUSA, €CAN B YCI0BUN
(7.30) npuHUMaTL

0, = 4¢72h02qsw /c.(7.38)

S
LLlar nonepeyHoi apmaTypbl, y4UTbIBaEMbIN B pacueTe, —— A0/KeH bbiTb He 6osblue 3HaYeHNA
0

Sw max Rbttbho
max. — .(7.39)
hy O,

Mpu OTCYTCTBUM NOMEPEYHON apMaTypbl UM HapYLIEHUN YKa3aHHbIX Bbile TpeboBaHUIN pacyeT

npou3BoaAT u3 ycnosusa (7.30) uau (7.34), npunmuman yemnna Q. v paBHbIMK Hyt0. MonepeyHas

swl

apmaTypa 40/1XKHa OTBeYaTb KOHCTPYKTUBHbIM TpeboBaHUsAM.

PacueT ene3ob6eTOHHbIX 31eMEHTOB N0 HaK/NOHHbIM CeYEeHUAM
Ha AeNCTBME MOMEHTOB

7.26. PacyeT »KenesobeTOHHbIX 3/1eMEHTOB MO HAK/IOHHbIM CEYEeHUAM Ha AelCTBUE MOMEHTOB
(pucyHOK 7.7) npon3BOAAT U3 yCNOBUA



M <M _+M_,, (7.40)

roe M - MOMEHT B HaK/IOHHOM CEYEHUM C ANUHHOW MPOEKUUU C Ha NPOAO/IbHYIO OCb 3N1EMEHT],
onpeaensembiii OT BCEX BHELIHWUX CWJ, PACMOJIOMKEHHbIX MO OAHY CTOPOHY OT paccMaTpuBaemoro
HAK/MIOHHOMO CeYEeHUs, OTHOCUTE/IbHO KOHL,A HaK/IOHHOTO ceyeHun (Touka 0), NpOTUBOMOJIOKHOIO KOHLY,
Yy KOTOpOro pacrnonaraetca nposepsemas NpoAo/ibHaa apmaTypa, WCMbITbIBAOWAA PaCTAXKEHUE OT
MOMEHTa B HaK/IOHHOM CeYeHMMU, NPU 3TOM Y4YMTbIBAlOT Haubosiee onacHoe 3arpy:KeHue B npeaenax
HAK/NIOHHOTO ceyeHus;

M , - momeHT, BOCpUHMMaeMbIii NPOAONLHONM apMaTypoii, NepeceKatoLell HakIOHHOE cedYeHue,
OTHOCUTENbHO NPOTUBOMO/OMKHOIO KOHL,A HaK/JOHHOTO ceveHua (Touka 0)

M. =Nz, (7.41)
rge ZS - nae4yo BHYTpEHHEl\;I napbl CUN; AONYCKAETCA NPUHUMATDb

z. =0,9h,.(7.42)
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PucyHOK 7.7. Cxema yCuANi B HAKNOHHOM CEYEHUN 3/1eEMEHTA
C XOMyTaMM Mpu pacyeTe Ha 4eCTBME MOMEHTa

Ycunve B NpoaonbHOW pacTAHYTOM apmaType
N, =R, A .(7.43)

B 30He aHkeposku N, onpegensior no dopmyne (9.4).

MOMEHT A/1A NonepeyvyHolr apmaTypbl, HOPManbHOM K NPOAO/IbHOM OCU 3/1eMEHTa, ONPeaenstoT no
dopmyne

M, =0,50, c.(7.44)



Ycunue B nonepeyHol apmaTtype paBHO
0., =49,.,(7.45)

roe g, - onpeaenaT c yuetom popmynbl (7.37);

C - NPUHUMAIOT B Npegenax ot ho no 2h0.

JonyckaeTcs Npon3BOANTb PacyeT HaKJOHHbIX CEYEHWNIM, NPUHUMAas B ycnosuu (7.40) momeHT M B
HAaKNOHHOM CeYeHUU NpU AJMHE MPOEKLUN C HA NPOAO/JbHYIO OCb 3/IeMEeHTa, PaBHOM 2h0, a MOMEHT
M, , pasHbiii O,quwhg .

PacueT Npov3BOAMTCA ANA HAKAOHHbIX CEYEHWI, PACNOIONKEHHbIX MO ANMHE 3/1€MEHTA Ha ero
KOHLIEBbIX y4yacTKax M B MecTax 06pbiBa MPOAOAbHOM apmaTypbl, Npu Haubosee onacHoW A/MHe
NPOEKUMMN HAKAOHHOTO CEYEHMA C, NPUHMMAEMOMN B YKa3aHHbIX Bbie npegenax. lNpu oTCyTCTBUMU
nonepeyHoir apmaTypbl PacyeT HaKIOHHbIX CeYEHUI NPOU3BOAAT M3 ycnosus (7.40), NpUHMMAA MOMEHT

B HaK/NOHHOM CEYEHWM MPYU AJMHE NPOEKLMM C Ha MPOAO/bHY ocb anemeHTa M =24, a momeHT

M, =0.

PacueT xene3obeToHHbIX 3/1IeMEHTOB Ha MECTHOEe CKaTue
Obuwme NoNoKeHUn

7.27. PacyeT kene306eTOHHbIX 3/1eMEHTOB Ha MeCTHOE CXKaTue (CMATUE) NPOU3BOAAT NPU AeNCTBUK
CKUMAIOWEN CUAbI, MNPUNONKEHHOW Ha OrpaHMYEeHHOM MN/oOWaAM HOPMasbHO K MOBEPXHOCTU
Kenes3obeToHHOro asiemeHTa. Mpu 3TOM yYyUTLIBAIOT NOBbLILWEHHOE COMPOTMBAEHME CKaTulo 6eToHa B
npegenax rpysoBon naowaam (naowagmn cMaTia) 3a cHeT 06bEMHOr0 HanpPAKEHHOro COCTOAHUA BeToHa
noZ rpy30Boi N0LLaAbt0, 3aBUCALLLEE OT PACTOOKEHWUA FPY30BOW NIOLAAN HA MOBEPXHOCTU 31EMEHTA.

MpM HAaNMUMM KOCBEHHON apmMaTypbl B 30HE MECTHOTO CXKaTUA YYUTLIBAIOT AOMOJHUTENLHOE
NOBbIWEHME COMNPOTUBAEHUA CKaTUO 6eToHa nog rpy3oBOM NAOWAAbIO 33 CYET COMPOTUBIAEHUS
KOCBEHHOW apMaTypbl.

PacyeT anemeHTOB Ha MECTHOE C}KaTue
NpW OTCYTCTBMWU KOCBEHHOM apmaTypbl

7.28. PacyeT 3/1eMeHTOB Ha MECTHOE CXKaTue MpPU OTCYTCTBUM KOCBEHHOW apmMaTypbl (PUCYHOK 7.8)
NpPou3BOAAT U3 YCN0BUA

N < V’Rb,lakAb,zok , (7.46)

rae N - MecTHan CMMaloLLLaa cnaa OT BHELIHEN HarpysKku;
Ab,lok - NN0WAAb NPUNOMKEHMA CUMAIOLLEN CUAbI (NoWwaab cMATUA);
Rb ok -~ PAcyeTHoe conpoTus/ieHne 6eToHa CKaTUI0 MPU MECTHOM AENCTBUM CHUMAIOLLENR CUbl;

¥ - KoaddULMEHT, NpUHMMaeMbIli paBHbIM 1,0 npu paBHomepHom 1 0,75 Npu HepaBHOMEPHOM
pacnpeaeneHumM MeCTHOM Harpysku rno naoLwaam CMATUS.
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a - BAA/IN OT KpaeB 3/1eMeHTa; 6 - No BCEM LUMPUHE 3/IEMEHT];
B - Y Kpan (Topua) anemMeHTa No BCEN ero WUPUHE; I - Ha yray
3/1eMEeHTa; 4 - Y O4HOro Kpas 3N1eMeHTa; e - B6n3n ogHoro Kpas
aNeMeHTa; 1 - a1eMeHT, Ha KOTOopbIi AelCTBYET MecTHasn

Harpyska, 2 - naowaab cMATUA Ab loc 3 - MaKcumanbHas pacyeTHaA

nnowaab A, .. ;4 - ueHTp TAKecTH nnowaaeil A .. nA

b, max ;
5 - MMHMMaNbHaA 30Ha dAPMUPOBAHNA CETKAMMU, NpPU KOTOpOVI
KOCBEHHOE apMUnpoBaHME YYUTbIBAETCA B pacyeTe

PucyHoK 7.8. Cxembl gna pacyeTa 3/1eMeHTOB Ha MeCTHOe
CXaTue npu pacnonoxXeHnum MECTHOM Harpysku

3HaueHne R, . onpeaenaioT no popmyne

Ry 1k = PRy o (7.47)

roe Rb’tem - onpegenaoT no dopmyne (5.5), npuHuman kosdpduumeHt ¥, no tabauue 5.3 B

3aBUCUMOCTU OT cpep,HeVl TeMMNepPaTypbl beToHa naowagn CMATUA NPU CXeme NpuaoxKeHma Harpyskm no

(pucyHkry 7.8, a, 6, B) M B 3aBUCMMOCTU OT TemnepaTypbl 6eToHa Hanbosiee HarpeTon rpaHu NaoLwaan
CMATUA No cxeme (pUCyHOK 7.8, T, 4, e);

@, - k03pdunuMeHT, onpegensemblii no popmyne



h,max

A
0, = 0,8 A— ,(7.48)

b,loc

HO NpMHUMaembl He bonee 2,5 u He meHee 1,0.

B dopmyne (7.48): Ah,max - MaKCMMa/ibHasA pacyeTHana NaoLlaab, MMEIoLWan TOT e LLeHTP TAMKECTH,

yTO M NaoWaab Ab’,oc, W TPaHMLbl pacyeTHoM naowaan A, .. OTCTOAT OT KaXkAoit CTOPOHbI NaoLaam

AbJOC Ha PacCTOSHMM, PaBHOM COOTBETCTBYIOLLEMY PAa3MeEpPY 3TUX CTOPOH (PUCYHOK 7.8).

PacyeT anemeHTOB Ha MEeCTHOEe C¥KaTue
MPW HAIMYUM KOCBEHHOM apMaTypbl

7.29. PacyeT 3/1IeMEHTOB Ha MECTHOE CXaTue NPU HaMYNUM KOCBEHHOM apMaTypbl B BUAE CBAPHbIX
CEeTOK NPOM3BOAAT U3 YCI0BUA

N < '//Rbs,lokAb,/ak ,(7.49)

rae Rbs,lok - npuseaeHHOE pacyeTHOEe conpoTusBaeHUE 6eToHa cXkaTtuio ¢ y4eTOmM KOCBEHHOMU

dpMaTypbl B 30HE MECTHOIO CXKaTunA, onpeagenaemoe no d)OpMVﬂe
Rhs,lok = Rb,lok + 2¢s,xyRs’xy/’ls,xy ; (750)

D\ - Ko3pdMUMEHT, onpegensemblii no popmyne

— ;(7.51)

Ab,lac,ef - NoWapb, 3aK/0YEHHAA BHYTPU KOHTYPA CETOK KOCBEHHOIO apMMpPOBaHMA, CYMTas NO UX
KpaliHUM CTEPXKHAM;

Rs,xy - pacyeTHOEe COMPOTMB/EHME PACTAMKEHUIO KOCBEHHOM apmaTypbl, Oonpeaensemoe Mo
dopmyne (5.20);

M - K03pdMUMEHT KOCBEHHOIO aPMUPOBAHUA, onpeaensemblit no popmyne

nAl +n Al
:us,xy: - 5);1"‘ — ;(7.52)

b loc,ef S

n, ASX , lx - COOTBETCTBEHHO YMC/IO CTEPIKHEN, NNOLLAAb CEYEHUA U A/IMHA CTEPIKHA CETKU, CUNTAA
B OCAX KPAaMHMUX CTEP)KHEN B HanpasieHun X;

n,, Asy, ly - TO e, B HanpasaeHun Y;

S - LUAr CETOK KOCBEHHOIO apMMPOBaHMA.
3HayeHMe MECTHOM CXUMaloWen Ccuabl, BOCMIPUHUMAEMOM 3SN1EMEHTOM C KOCBEHHbIM
apmupoBaHnem (npasaa yacTtb ycnosus 7.49), npuHUMaloT He 6osiee yABOEHHOro 3Ha4YeHUA MeCTHOM

CXKMUMaIOLLLEN CUAbI, BOCMPUHMMAEMOM 31eMeHTOM 6e3 KOCBEHHOIo apMMPOBaHKUA (NpaBasn 4acTb YC/I0BUA
7.46).

PacyeT »kenie306eTOHHbIX 3/1eMEHTOB Ha npoaasanBaHue



ObLwue nonoxeHua

7.30. PacyeT Ha npogasanBaHue NPON3BOAAT A4 NNOCKUX }Kene306eTOHHbIX 31eMeHTOoB (NauT) npu
OEWUCTBUM Ha HUX (HOPMaNbHO K MAOCKOCTU 3/1eMeHTa) MECTHbIX, KOHLEHTPUPOBAHHO MPUNOMKEHHbIX
YCUNUIA B BUAE COCPEAOTOYEHHbIX CUbl M M3rMBatoLLEro MOMEHTa.

Mpu pacyeTe Ha nNPoOAAB/AMBAHME pacCMaTPMBAlOT pacyeTHoe MonepeyHoe cedyeHue,

pacnosioXeHHoe BOKPYr 30Hbl Nepeaayn yCUamin Ha 31eMEHT Ha PacCTOAHUK O,Sho HOPMasibHO K ero

I'IpOAOI'IbHOVI OCWU, NO NOBEPXHOCTN KOTOPOTO ,CI,EVICTBWOT KacaTe/JibHble YyCUInAa ot COCpeAOTOHEHHOVI CUANbl
n M3I’M6al0|.l.l,el'0 MOMEHTa.
,D,EI;ICTBWOLLI,MG KacaTe/ibHble yCnanAa no naowaan pac4eTHoOro nonepevyHoro ce4yeHnAa A0/1KHbl 6bITb

BOCMNPUHATbI 6ETOHOM C conpoTnBieHnEM BEeTOHa 0CEBOMY PaACTAMXKEHUIO szz W pacnosioXeHHoM no obe
CTOPOHbI OT PacyeTHOro MNOMepeyHOro CeyeHUss Ha PacCTOAHUU O,Sho nonepeyHon apmaTypon c

CONPOTUBAEHMEM NONEPEUHOM apmaTypbl pacTakeHuio R .

Mpu [encTBUM COCPEeSOTOYEHHOW CUAbI KacaTesibHble YCWUAUA, BOCMPUHUMAeMble HeToHoOmM U
apmaTypoi, NPUHUMAIOT PAaBHOMEPHO pacnpeaeneHHbIMU NO BCEN NAOWAAN PacyeTHOro NonepevyHoro
ceyeHus. MNpu aencTBMM M3rnbatoLLEro MOMEHTA KacaTesbHble YCUAUA, BOCNPUHMMAeMble 6ETOHOM U
nonepeyYyHom apmaTtypor, NPUHUMAIOT JIMHEMHO MEHAILWUMKUCA MO AJIMHE PACYETHOro NonepevyHoro
CeYeHWA B HAMpPaB/JEHWMM LENCTBMA MOMEHTA C MaKCMMasbHbIMU  KacaTe/bHbIMU  YCUIUAMMU
NPOTUBOMNO/IOKHOIO 3HAKA Y KPaeB PacYeTHOro NonepeyHoro CeYeHMs B 3TOM HanpasBAeHUN.

PacyeTHbIli KOHTYP NOMEePEeYHOro ceYeHMs NPUHNUMALOT:

npv PacnosioXKeHun NAOLALKM Nepesayn HarpysKM BHYTPM NIOCKOTO 3/1EMEHTA - 3aMKHYTbIM U
pacnosioXKeHHbIM BOKPYT NIOWAAKN Nepesaym Harpysku (pUcyHok 7.9, a);

npv PacnofoXeHUn NAOLWALKM Nepesaym HArpy3KM y Kpas UAK yraa NaoCKOro 31emMeHTa - B BUAe
OBYX BapUAHTOB: 3aMKHYTbIM 1 PACcMoIoXKEHHbIM BOKPYT MIOLWAAKM Nepesadm Harpy3ku U HE3aMKHYTbIM,
CNefyoWwmMm OT KpaeB NJIOCKOro 31IeMeHTa (pUCyHOK 7.9 6, B). B 3TOM cnyyae yumTbIBAOT HAMMEHbLUYHO
HecyLLyto cnOCOBHOCTb NPU ABYX BAPMAHTAX PACMOOKEHUA PAaCYETHOIO KOHTYpPa NONEPEeYHOro CeYeHus.
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a - NNI0WaAKa NPUNOKEHNSA HArPy3KM BHYTPU NAOCKOTO

3NeMeHTa; 6, B - TO e, Y Kpas N0CKOro 3/1eMEeHTa;

I - NPU KpectoobpasHOM PacnonoXKeHNN NonepeyHon apmaTtypbl;
1 - nnowasb NPUNONKEHMUSA HArPy3KK; 2 - PACYETHbIN KOHTYP
nonepeyYyHoro ceyeHus; 2' - BTOPOi BapMaHT PacnosioXKeHus

PacYeTHOro KOHTYPA; 3 - LEHTP TAXKECTM PAaCYeTHOro KOHTYpa

(mecto nepeceuenus ocent X| u Y)); 4 - uentp TaxecTn nnowaskm

NPUNOXKEHNA HArpy3Kkn (MecTo nepeceyeHns oceit X n'Y);
5 - nonepeyHaa apmaTypa; 6 - KOHTYp pacyeTHOro NoMNepeyYHoro
ceyeHus 6e3 yyeTa B pacyeTe NonepevyHom apmaTtypbl;
7 - rpaHuMLa (Kpali) NN10CKOro anemeHTa

PucyHok 7.9. Cxema pacyeTHbIX KOHTYpOB
nonepeyvyHoro ce4yeHMa Npu NPoAaBANBaAHUMU

Mpy pacnonoKeHNn NonepeyHon apmaTtypbl He PaBHOMEPHO NO KOHTYPY pPacyeTHOro NonepeyHoro
CeyeHun, a CocpeaoTOUYEHHO Yy Ocel MAOWAAKM nepeaayn Harpysku (KpectoobpasHoe pacrnonoxKeHue
nonepeyHor apmaTypbl) pacHeTHbIN KOHTYP NOMNepPeYyHOro cedyeHns 6eToHa NPUHMMAIOT PACNONOKEHHbBIM
Mo AMAroHaNbHbIM JIMHUAM, CNeAYIOWMM OT Kpas Pacno/ioXKeHUs NonepeyHoin apmaTypbl (pUCyHOK 7.9,



r).

Mpu geictBMM MomeHTa M B MecCTe NPUNONKEHMA COCPeAOTOYEHHOW Harpysku NnoaoBUHY 3TOroO
MOMEHTa YUMUTbIBAIOT MPM pacyeTe Ha NPOAABAMBAHME, a APYTYHO MOJOBMHY YUUTLIBAIOT MPM pacyeTe no
HOPMAa/IbHbIM CEYEHUAM MO WMPUHE CeYEHMA, BKAOYAIOLLEN WNPMHY NAOWAAKM Nepesayn Harpysku u
BbICOTY CEYEeHMA NIO0CKOro 3/1eMeHTa No o6e CTOPOHbI OT MNJIOLLAAKM Nepesaymn HarpysKku.

Mpu aencTenm cocpesoToYeHHbIX MOMEHTOB M CUJIbl B YCIOBMAX NPOYHOCTU COOTHOLIEHNE MeXAY
AENCTBYIOLLMMM COCPEAOTOYEHHBIMU MOMEHTaMMU, YUUTbIBAEMbIMM NPU NPOAABANBAHUN, U NPEAe/bHbIM
MOMEHTOM MNPUHMMAIOT He 60/1ee COOTHOLWIEHUA MeXay AeWCTBYIOWMM COCPeAOoTOYEHHbIM ¥
npesenbHbIM YCUAUAMM.

Pacuet anemeHTOB 6€3 NONEpeyYHo apmaTypbl
Ha NpoAaBAMBaHMe NP A4eNCcTBUN COCPeaOoTOMEHHOMN CUJbI

7.31. PacyeT anemeHTOB 6€e3 mnonepe4yHOM apmaTypbl Ha MpPoAaBAMBaHWE MpPU AEACTBUK
COCPesoTOYEHHOW CU/bI MPOM3BOAAT M3 YC/IOBUS, B KOTOPOM COCPEAOTOMEHHas CUla OT BHELWHeWn
Harpysku 4o/IKHa 6bITb MEHbLLE WM paBHa Npege/ibHOMY YCUANIO, BOCIPUHUMaEMOMY 6ETOHOM

F, <R, A4,(7.53)

rae R,, - npouHocTb 6eToHa Ha pacTaxeHue, onpeaensiot no dopmyne (5.7) B 3aBUCUMOCTH OT
cpeaHen TemnepaTypbl NI0WAAM KOHTYPa PacHeTHOro NonepeyHoro ceyeHus;
A, - nnowaab pacyeTHOro nomepeyHoOro ceueHws, pacnonoxeHHoro Ha paccroaummn 0,54, ot

rpaHuLbl NAOWAAN NPUNOMNKEHUA COCPeaoToYEeHHOM cunbl F (pucyHok 7.10).
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1 - pacyeTHoe NonepeyHoe ceveHue; 2 - KOHTYpP PacyeTHoro
nonepeyHoro ceveHus; 3 - KOHTYP NIOLLAAKN NPUNOKEHUA HArPy3KM

PucyHok 7.10. Cxema ans pacyeTa Kene3obeToHHOW NauTbl
Ha NpoaaBAnBaHWe 6e3 NnonepeyHor apmaTypbl NPU TeMNepaTypHOM
BO34EMCTBMMU CHU3Y NAUTI

MNnowaap Ab onpeaensoT no popmysie
A, =uh,, (7.54)

rae u- nepunmeTp KOHTypa pac4eTHOro nonepeyHoro ce4yeHums;

h, - npuseneHHan pabouas BbicoTa ceuenma /1, = O,S(hox + ho}, );

ho n ho - paboyas BblCOTa ceYeHUA ANA NPOAO0bHOM apMaTypbl, PAaCNO/IOXKEHHOM B HanpaB/ieHNN
x v

ocen Xny.

PacueT anemeHTOB C NonepeyHol apmaTypoi
Ha NpoAaBAMBaHMe NPU 4eNCTBUN COCPeaOTOMEHHOMN CUbI

7.32. PacyeT 3/1emMeHTOB C MNOMepeyHol apmMaTypoi Ha MpoJaBAMBaHWE Npu  AeNcTBUM
COCpPeAO0TOYEHHOM CUAbI (PUCYHOK 7.11) Npon3BoAAT M3 yCA0BUA

F<F,+F,, (755

sw

roe I, - npegenbHoe ycuave, BOCNPUHMMaeMOoe NonepeyHoi apMaTypoii npy NpoAaBanBaHuu;

F, - npepensHoe ycunue, BocnpuHnmaemoe 6eToHOM, onpesensemoe cornacHo (7.53).
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1 - pacyeTHOe nonepeyHoe ceyeHune; 2 - KOHTYP PacyeTHOro
nonepeyYyHoro ce4yeHus; 3 - rpaHMLA 30HbI, B Npeaenax KoTopomn
YUYMUTbIBAETCA NoNepeyHasa apmatypa; 4 - KOHTYp pacyeTHoro
nonepeyHoro ceyeHua 6e3 yyeta B pacyeTe nonepeyHom apmaTypbl;
5 - KOHTYp NOWAAKM NPUNOKEHUA HArpy3Ku

PucyHok 7.11. Cxema gna pacyeTta Ha npoaassMBaHue
enesobeToHHOM NAWTbLI C BEPTUKANbHOM PaBHOMEPHO
pacnpefeneHHOM NonepeyHon apmaTypon Npu TemnepaTypHOM
BO34EUCTBMU CHU3Y NAUTDI

Yewnne F., BocnpuHumaemoe nonepedyHol apmaTypoii, HOPManbHOW K MPOAOALHOI OCK

3/1eMeHTa W PacnosoKEeHHOW pPaBHOMEPHO BAO/b KOHTYpa pPacyeTHOro MOMNEepPeyHoro ceyeHus,
onpegenatoT no popmyne

F,=0,8q,u,(7.56)

sSw

roe 4, - ycunue B nonepeyHoi apmaType Ha eMHULY A/IMHbI KOHTYpa PacieTHOro NonepeyHoro

ceyenus, pacnonoxeHHol B npegpenax paccroanma 0,5/, no obe cTopoHbl OT KoHTypa pacueTHoro
ceyeHun
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A, - nnowagp ceyeHus nonepedyHON apmaTypbl C WArom S, PacloNOXeHHOW B npejenax

W
paccTtoAHNA 0, 5h0 no obe CTOPOHbI OT KOHTYpPa pacY4eTHOro NonepevyYHoro ce4yeHnA;

U - NepUMETP KOHTYypa Pac4YeTHOro NOoMepeyYHOro ce4yeHus, onpeaenaemoln cornacHo 7.31.

Mpyn pacnoNoKeHUM NoNepeyHol apmaTypbl HE PaBHOMEPHO NO KOHTYPY PacYeTHOro NONepeyYHoro
CeYeHMA, a COCPeLOTOYEHHO Y OCel naowagM nepenadn Harpysku (KpectoobpasHoe pacnosioxkeHue
nonepeyYyHomn apmaTtypbl), NEPUMETP KOHTYPa U A5 NONEepeYHor apmaTypbl MPUHMMAIOT MO GaKTUYECKUM

M LSW

ANMHaM y4acTKOB Pacro/ioXeHua nonepeyHoit apmaTtypbl L , MO pacyeTHOMy KOHTypy

SWx

npogasnnBaHua (PUCYHOK 7.9, T).
3Hauenne Fy + I npunumaiot He 6onee 2F, . MonepedHyto apmaTypy y4MTbIBAKOT B pacyeTe npu

F. nemenee 0,25F, .

3a rpaHuUUel pacnosioXKeHUs MNomnepeyHor apmaTypbl pacyeT Ha MNPOAaBAMBAHWE NPOU3BOSAT
cornacHo 7.31, paccmaTpuBasi KOHTYp PacYeTHOro MOMepeyHOro CeYeHMsA Ha PaccTosHUMU 0,5h0 oT
rPaHuLbl PACMOJIOXKEHMA NonepeYHo apmaTtypbl (pucyHok 7.11).

Mpn cocpefOTOYEHHOM PACMONOMKEHUM MOMEPEYHON apmaTypbl MO OCAM MAOWAAM nepefayu
Harpysku, KPOMe 3TOro, PacYeTHbIM KOHTYP NOMepeyYHoro cedeHnn 6eToHa NPUHUMAIOT NO AMaroHaAbHbIM

JIMHUAM, CNeayroLLMM OT Kpas pacrnosioxKeHua nonepeyHol apmaTypbl (pUcyHoK 7.9, r).
MonepeyHas apmaTypa A0JIXKHA YA0BETBOPATb KOHCTPYKTUBHbIM TpeboBaHMAM.

PacueT anemeHTOB Ha NPOAAB/AMBaHMNE NPU AENCTBUM
COCPEeAOTOYEHHbIX CU/bl M U3rMbBatoLLErO MOMEHTA

7.33. Pacuet snemeHTOB 6€3 nmonepeyHoN apmaTypbl Ha MPOAABAMBAHME MPU COBMECTHOM
OEeCTBUMN COCPeaOTOHEHHbIX CUNbI M N3rnbaroLLero momeHTa (pucyHoK 7.10) nponssoasT U3 ycnosumsa

F M
—+—<1,(7.58)
Fb Mb

roe F u M - cocpeioToYEHHble cMna U U3rnbatolmii MOMEHT OT BHELLHEeN Harpysku, yuntbiBaemble
npu pacyeTte Ha npoaasaunsaHue (7.30);

F, v M, - npepenbHble 3HaueHna cOCPesOTOUEHHOM CUAbI U U3rMBAIOLLET0 MOMEHTa, KOTOpble

MOoryT 6bITb BOCNPUHATDLI 6eToHOM B pac4eTHOM nNonepevyHoOMm cedeHnn Npun nx pasgesibHOmM AGVICTBMM.

B »kenes3obeToHHOM KapKace 3,D,aHVIl:1 C NNOCKUMM NepeKpbITUAMUA COCpe,EI,OTO‘-IEHHbIﬁ M3I'M63I-OLIJ,I/1I?1
MOMEHT paBeH CyMMapHOMy M3I'M63I-OLLI,EMy MOMEHTY B Ce4dYeHUAx BerHEVI N HUXKHEN KOJIOHH,
NMPUMbIKaOWNX K NEPEKPbITUIO B paCCMaTpUBaeEMOM y3Ne.

MpeaensvHyo cnny F;j onpeenatoT cornacHo 7.53.

MpeaenbHbIN U3rnbatowmii MOMeHT Mb onpegenstoT no ¢opmyne
M, =R, Wh,,(7.59)

rae W; - MOMEHT CONpoTUBIAEHNA PACYETHOIo Nonepe4vyHoro ce4yeHuA, OI'Ipe,CI,EI'IﬂeMbIﬁ cornacHo

7.35.
I'IpM ,CI,EVICTBMM M3FM6aI-OLIJ,MX MOMEHTOB B ABYX B3aMMHO nepneHONKYNIAPHbIX NIOCKOCTAX pacCyeT
nPon3Bo4AT U3 yCN0BUA



F M, M,
—+—>+ <1, (7.60)
F, M,

by

rae F, M n M , - cocpenoToueHHble cuna u srnbatoLme MOMEHTbI B HanpasneHuax ocei X u Y
OT BHeLUHel Harpy3Kku, yuuTbiBaeMble Npu pacyeTe Ha npoaasnunsaHue (7.30);
F, M, v Mby - npefenbHble coCpefoTOUEHHbIe C1a U M3rnbatoLLMe MOMEHTbI B HanpaBaeHUAX

oceit X 1 Y, KOTopble MOryT 6biTb BOCNPUHATbHI HETOHOM B pacyeTHOM MOMNEPeYHOM CeYEHUU NPU UX
pasgesibHOM AeNCTBUM.

Yeunue F) onpepensiot cornacHo 7.31.

Yeunna be n Mby onpeaenAarT CornacHoO yKasaHuAm, npuBeaeHHbIM Bblille, nNnpu AeNCTBUN

MOMEHTa COOTBETCTBEHHO B NJIOCKOCTM OCU X U B NJIOCKOCTU OocK Y.

Mpn pacnonoXKeHmn cocpesoTOYEHHOWM CU/bl BHELEHTPEHHO OTHOCUTE/NIbHO LEeHTPa TAMKECTU
KOHTYypa pacyeTHOro MoMepeyHoro ceyeHMsa 3HauyeHUa M3rMbaroLnX COCPedoTOYEHHbIX MOMEHTOB OT
BHELUHEN Harpy3Kun onpeaenstoT ¢ y4eToOM 4OMNOIHUTENbHOIO MOMEHTA OT BHELLEHTPEHHOIO NPUIOKEHNA
COCPEenOTOYEHHOM CUbI OTHOCUTENIBHO LLEHTPA TAXKECTU KOHTYPa PAacYETHOro NOMEPEYHOro CeYeHMUs.

7.34. PacyeT NpOYHOCTU 3/IEMEHTOB C MOMNEepPeYHoN apMaTypon Ha Npodas/nBaHMe Npu AeUCTBUK
COCPEenoTOHEHHDIX CUAbI U M3rMbaloLLero MoMeHTa (pMcyHok 7.11) npons3BoaAaT U3 ycnoBuA

F N M
Fb + FS‘W Mb + MSW

<1, (7.61)

rae F u M - cocpeaoTodeHHble cuna n U3rnbatoWwmin MOMEHT OT BHELLHEN HarpysKu, yunTbiBaemble
npu pacuyete Ha npogasnmeaHue (7.30);

F, v M, - npepenbHble cocpefioToueHHble cuna U U3rnbaloLWMin MOMEHT, KOTOpble MOTYT BbiTb
BOCMNPUHATbI BETOHOM B PacYeTHOM NMONepPeYyHOM CEYEHUN NPU UX Pa3aeslbHOM AeNCTBUM;
F v M _ - npepnenbHblie cocpeoToueHHbIE CMNa U U3rMBaIOLLMIA MOMEHT, KOTOPbIe MOTYT 6bITb
Sw Sw
BOCMPWHATbI NONEpeYHolr apMaTypoi Npu UxX pasaebHOM AeACTBUM.

Yeunua F,, M, v F, onpepensiot cornacHo 7.32 1 7.33.

Yewnme M,
3NEeMEHTA W PaACMONOKEHHOW PaBHOMEPHO BAO/Ib KOHTYpPa PACYETHOrO CeYeHus, onpenensoT Mo
dopmyne

BOCMPUHMMaeMoe MonepeyHon apmaTypoi, HOpPMaabHOW K MPOAOJIbHOW OcU

M, =0,8q W, , (7.62)

rae 4., v W, - onpepensiot cornacHo 7.32 v 7.35.

Mpu AeNcTBUMM COCPEAOTOYEHHbIX U3rMBAIOLNX MOMEHTOB B ABYX B3aMMHO MepneHAUKYASPHbIX
N/IOCKOCTAX pacyeT NpoM3BOAAT U3 YCA0BUA

F M

X y

+ +
Fb+F9w be+Msw7x Mby+Msw,y

<1, (7.63)

rae F, M n My - COCPEeAOTOUYEHHbIE CMNa U U3rnbatoLMe MOMEHTbI B HanpasaeHuax ocen X n'Y
OT BHELLUHMX Harpysok (7.34);
F, M, v M, - npepenbHble cocpesoToUeHHbIE CUNA U M3rMBatoLLMe MOMEHTbI B HaNpaB/ieHNUH

oceit X 1 Y, KoTopble MOTYyT 6biTb BOCMPUHATbI BETOHOM B PacyeTHOM MOMEePEeYHOM CEYEHUU MpPU UX



pasfenbHOM AeicTBnu;
F,, M, ., n M_ - npegenbHble cOCpeaoTOueHHble CUAA W M3rMBAIOWME MOMEHTLI B

HanpaBneHuax ocer X u Y, KoTopble MOryT OblTb BOCMPUHATbI MOMEPEYHOM apmaTypoir npu ux
pasgenibHOM AEeNCTBUM.

Yewnus Fy, M, , Mby n F,  onpepenstoT cornacHo ykasaHuam 7.32 u 7.33.

Yewma M, w M = onpeaensioT cornacHo ykasaHuam, NpuseAeHHbIM Bbllue, Npu AercTeum

n3rnbaroLLero MOMeHTa COOTBETCTBEHHO B MJOCKOCTM OCKU X M B NIOCKOCTH OcK Y.
B ycnosusx (7.61 n 7.63) NpUHMMAIOT 3HaYEHUSA:

F,+F <2F,;(7.64)
M, +M,_ <2M,;(7.65)

M, +M < ZM,,’X; (7.66)

M, +M,  <2M, . (7.67)

7.35. B obuwiem cnyyae 3HaYeHME MOMEHTa COMPOTUB/IEHUA PACYETHOrO KOHTypa 6eToHa npwu

npoaassinBaHUn Wb ) B HanpaB/1eHMAX B3aMMHO NepneHAUKYNAPHbIX oceh XmnY onpegenarT no

x(y
dopmyne
1
__Tbkx(»
Wiy =~ . (7.68)
y(x)max
roe be(y) - MOMEHT MHEPLMM PacHeTHOrO KOHTYpa oTHocuTenbHo ocelt X, n Y|, npoxoaaimx

yepes ero LEeHTP TAXKECTHU (pUcyHok 7.9);

V(X) . - MaKCMManbHoe paccToAHME OT PaCYETHOTO KOHTYPa /10 ero LIeHTpa TAMKECT!.
3HayeHne MOMEHTa WHepLMM be(y) onpeaensloT Kak CyMMYy MOMEHTOB WHepLuu be(y)i

OTAENbHbIX Y4AaCTKOB PACYETHONO0 KOHTYpa nonepevyHoro ce4yeHMA OTHOCUTE/ZIbHO UEHTPaA/IbHbIX ocel,
npoxogAawnx 4epes3 UeHTP TAXKECTUN PAaCYETHOIo KOHTYpa.
MNonoxeHne LeHTpa TAXKECTN PACYETHOrO KOHTYPA OTHOCUTEIbHO Bbl6paHHOVI OoCux onpegenAatoT no

dopmyne

Lx (v
x(y)y = % (7.69)

rae L, - pavHa otaenbHOro yuactka pacueTHoro KOHTYpa;

xl.(yl.)o - paccToAHMe OT LEHTPOB TAMKECTU OTAE/IbHbIX Y4YacCTKOB PACYETHOro KOHTypa A0
BblOpPaHHbIX OCe.
7.36. [l 3aMKHYTOro NPAMOYTO/IbHOTO KOHTYpa (PUCYHOK 7.9, a, T) ¢ AnuHol yuactkos L u Ly B

HanpaeaeHun ocelt X U Y LLeHTP TAXKECTM PacrosioxKeH B MeCTe NepeceyeHns ocelt CUMMETPUN KOHTYpa.
3HayeHMe MOMEHTa MHePLMM PacYeTHOro KOHTYPa OnpeaenatoT no ¢opmyne

Loy = Lovion + Loz s (7.70)

bx(y) — Lox()



roe be(y)l,Z - MOMEHT UHEepLMM Y4aCTKOB KOHTYpa AJNHOM Lx n Ly oTHocuTenbHo ocet X; n ¥,

, coBnagatowmx c ocamm X n Y.
3Ha4yeHuA be(y)l , onpegenaoT no ¢opmynam (7.71 n 7.72), NnpHUMaA YCNOBHO LIMPUHY KaXKA0ro

y4acTKa KOHTYpa A/MHOM Lx 7 Ly paBHOW eguHULE:
Ib

X

1 = Li(y) /6, (7.71)

2
be(y)Z =0, SLy(x)Lx(y) .(7.72)

3HayeHus be(y) onpegenatoT no popmyne:

_ IbX(y)

Won =55, 773)

»y(x)

Wriry = (Luy Loy +0.33L,) ). (7.78)

x(y) " y(x) »(x)

7.37. 0N HE3aMKHYTOro pacyeTHOro KOHTYpa, COCTOALLEro M3 Tpex NPAMOJIMHEMNHbIX Y4acTKOB
anvHon L w Ly (pucyHoK 7.9, B), Hanpumep, NpU PacnoioXKeHUU MNAOWAAKM Mepesadn Harpysku

(KONOHHbI) Yy Kpas NAOCKOro anemeHTa (MUTbl NEepPeKpbITUA), NONOXKEHNE LIEHTPA TAXKECTU pacyeTHOro
KOHTYpa B HanpasaeHMK ocu X onpeaenatot no bopmyne

2
L+LL,

X, =—
T (7.75)

a B HanpaB/ieHMN OcK Y - LLeHTpP TAXKECTM PacrnoNnoKeH Mo 0OCU CUMMETPUM PaCHETHOro KOHTYpa.

3HaYeHUs MOMEHTa MHEPLMM PACYETHOrO KOHTYypa OTHOCUTENbHO LeHTpanbHbix oceit X n Y
onpeaenstoT no ¢dopmyne (7.70).

3navenns 1, , n I, , onpepensiot no popmynam:

3

)5
gﬂz7§6+2g(%—0§L)ﬂwja

L, =L, (L, —x, ). (7.77)

3nauenna [,, n I, , onpepenaioT no dopmynam:

1, =0,5L L

L, ;(7.78)

1, =L, /12 (7.79)

3Hauenua W, n W, onpeaenstot no popmynam:



I 1
W, =-"uW, =—2"2—;(7.80)
X, L —

X 'xO

21

w, = L—by (7.81)

X
Mpu pacyeTe NPUHMMAIOT HAMMEHbLUME 3HAYEHWUA MOMEHTOB conpoTusnenusa W,
7.38. [na HE3aMKHYTOro PacyeTHOro KOHTypa, COCTOALLEro M3 ABYX NPAMOJMHEMNHbIX Y4acTKOB
anvHon L w Ly (pucyHoK 7.9, 6), Hanpumep, NpW PacMoONOKEHUWU NAOLLAAKM Nepesadr Harpysku

(KonoHHbI) B6AM3M yrna MNAOCKOrO 371eMeHTa (MAUTbl NEepPeKpbITUA), MONOMKEHME LEHTPA TAMKECTU
pacyeTHOro KOHTypa B HanpaBaeHuUu oceit X 1 Y onpeaenstoT no popmyne

L, L. +05L
xo(yo): N "y(x) )

L +L,

.(7.82)

3HayeHMs MOMEHTa MHEpPLMM PacYeTHOrO KOHTypa OTHOCUTENbHO LeHTpanbHbix oceit X, n Y
onpeaenstoT no dopmyne (7.70).

3navenma [, ., v I, . onpeaenatoT no dopmynam:
3

L
[bxl = é + Lx (XO - 0’ 5Lx )2 ; (783)

L,=L, (L —x);(78)
2
Ly =L(L,~y,) ;85

3

v 2
Ly =2+1, (v, —0,5L,) . (7.86)

3HaueHus W, w Wby onpegenaoT no popmynam:

{ 1
W, =—2nW, =—"2—,;(7.87)
Xo L, —x,
1
W, =2y W, =—2— (7.88)
g yO » Ly_yO

I'IpM pacyeTe NPpUHNMMAOT HanMmeHblWwne 3Ha4eHNnA MOMEHTOB COMPOTUBIEHNA VVbx n m;y

7.39. 3HaYeHUs MOMEHTOB COMPOTUBAEHMA NOMEPEYHOI apmMaTypbl NPU NPOLABAMBAHNUN Wsw’x(y)
B TOM C/lyyae, Korga nonepeyHas apmaTypa Pacrno/ioXKeHa pPaBHOMEPHO BAO/b PACYETHOTO KOHTYpa
NpoAaBAMBaHuA (pUCYHOK 7.9) B Mpeaenax 30Hbl, rpaHuLbl KoTopoi otctoaT Ha paccroaHum 0,5/ 8

KaXXgyro CTOPOHY OT KOHTYypa npoaaB/sivBaHUA 6ETOHa, NMPUHUMAOT PaBHbIMX COOTBETCTBYHOLLUNM



sHavernam W, n W, .

MpY pPacrnofoKeHUU MNOoMNepeyHoOr apmaTypbl B MJOCKOM 3/IEMEHTE COCPELOTOYEHO MO OCAM
rpy30BOW MOWAAKM, HAnpuUMep Mo OCUM KONOHH (KpecToobpasHoe pacrnosioKeHWe mnonepeyHol
apmaTypbl B MEPEKPbITUM), MOMEHTbI CONPOTUB/IEHUS NOMEePeYHON apmMaTypbl onpeaenstoT, NPUHUMan
COOTBETCTBYHOLLYIO GAKTUYECKYIO A/IMHY OFPaHNUYEHHOrO Yy4acTKa PacrnoioXKeHUs nonepeyHomn apmarypbl

Mo pacyeTHOMY KOHTypy npogasiusanua L. v L (pucyHok 7.9, ).

swy

8. PacyeT 3/1eMeHTOB Kene3obeTOHHbIX KOHCTPYKLMIA
no npesenbHbIM COCTOSSHUAM BTOPOM rpynnbl

Obuwue nonoxeHus

8.1. PacuyeTbl No NpeaebHbIM COCTOAHUAM BTOPOM FPYNMbl BKAOYALOT:

pacyeT NO PaCKPbITUIO TPELLMH;

pacyet no gedopmaumsam.

8.2. PacyeT no obpa3oBaHUIO TPELMH NPOU3BOAAT ANA NPOBEPKM HEOOXOAMMOCTU pacyeTa Mo
PacKpbITUIO TPELUMH, a TaKke AAA MPOBEPKM HeobXxoAMMOCTM y4yeTa TpewuH Npu pacdete no
aAedbopmaumam.

Mpu pacyeTe no npepenbHbIM COCTOAHMAM BTOPOM TPYMMbl  HArpy3kn MNPUHMMAIOT C
K03OOUUMEHTOM HAZEKHOCTU MO Harpyske V= 1,O.

PacyeT »ene306eTOHHbIX 31eMEHTOB MO PACKPbITUIO TPELMH

8.3. PacyeT kene306eTOHHbIX 3/1IEMEHTOB MO PACKPbITUIO TPELLMH MPOU3BOAAT B TEX Cy4Yanx, Koraa
M3rnbaloLmMii MOMEHT OT BHELUHEW Harpyskum u Temnepatypbl M OTHOCUTENLHO OCM, HOPMasabHOMW K
NNOCKOCTM AENCTBMA MOMEHTA M MNPOXOAALLeN Yepe3 UEHTP TAMKECTU NPUBEAEHHOrO MNoMepeyHoro

ceyeHnAa anemeHTa, b6onble M3I'M6aIOLLI,EFO MOMEHTa M BOCNPUHNMMAEMOIro HoOpmasibHbiIMm CeE4EHUNEM

cre?
3/1eMeHTa npu o6pa3OBava| TpewunH n onpeagenaemoro no cbopN\yne (83)
,ﬂ,/’lﬂ UEHTPAa/ZIbHO pPaACTAHYTbIX 3/1€MEHTOB LWUPUHY pPaCKpbITUA TPpeWWH onpenenAarT, Koraa

npoaosibHoe pactarnsarouiee ycnnme ot BHellHeMn Harpyskn mn temnepartypbl 6onble npo4osibHoro

pacTarmsatowero ycmausa Nm,, BOCMPUHUMAEMOTO 3/1EMEHTOM MpPW  06PA30BAHUM TPELMH U
onpeaensemoro no ¢opmyne (8.9).

8.4. PacueT Kenes3obEeTOHHbIX 3/1eMEeHTOB MPOM3BOAAT MO  HEnpPOAO/IKUTE/IbHOMY WU
NPOAO/IKUTENBHOMY PACKPbITUIO TPeLMH. HenpoaonKutenbHoe packpbiTe TpelwuH onpenensatT oT
COBMECTHOIO AEeNCTBMA MOCTOAHHbIX U BPEMEHHbIX (4UTENbHBIX U KPAaTKOBPEMEHHbIX) HArpy3oK npu

KpaTKOBPEMEHHOM HarpeBe, NPOAO/MKUTENBHOE - TO/IbKO OT NOCTOAHHbLIX U BPEMEHHbIX AANTENbHbIX
HarpysoK npwv AamtesbHOM Harpese. LLInpuHa packpbITA TpewmrH d, . OT AeCTBUA BHELLHEN Harpy3Ku 1

Temnepatypbl, onpeaensemas no popmynam (8.3 n 8.9), He AoNXKHa NPeBbLIWATL NPeAeNbHO A0NYCTUMYHO
LWMPUHY PAcKpbITUA TPELMH, KOTOPYHO NMPUHMMAIOT PaBHOI:

a) n3 ycnosua obecneyeHma COXPaHHOCTM apMaTypbl:

0,3 MM - NpY NPOAOTHKUTENBHOM PACKPLITUN TPELUUH;

0,4 MM - NpY HENPOAOMKUTENIbHOM PACKPbLITUUN TPELLMH;

6) 13 ycnoBuMA orpaHMYeHMA NPOHNLAEMOCTU KOHCTPYKLLMIA:

0,2 MM - NpY NPOAOIHKUTENBHOM PACKPLITUN TPELUUH;

0,3 MM - NpY HENPOAOMKUTENIbBHOM PACKPBLITUN TPELLUH.

8.5. lUnpuHy packpbiTna TpewmuH a,

e ONPEAENAT NCXO0AA U3 B3aUMHbIX CMeLLEHNN PaCTAHYTOU

apmartypsbl 1 6eToHa No 06e CTOPOHbI TPELLMHbI Ha YPOBHE OCK apMaTypbl U NPUHUMALOT:
NpY NPOAOIKUTENBHOM PACKPbITUM TPELLMH

acrc = acrcl ’ (81)



npun HENPOAO/IKUTE/IBHOM PaCKPbITUKN TPpELLNH

a =da + acrc,2 - acrc,3 ’ (82)

cre cre,l

roe a - WMPUHA paCKpbITUA TpeWwnH OT NPOAOTKUTENIbHbIX MOCTOAHHbBIX U BPEMEHHbIX HAarpy3oK

cre,l
npun AnnTenbHOM Harpese,

a - WKMPUHA PaCKpPbITUA TPELWNH OT NPOAONTKUTENNbHOTO AEVICTBMQ NOCTOAHHbIX N BPEMEHHDbIX

cre,2
(p,]'IVITEI'IbeIX n KpaTKOBpeMEHHbIX) Harpy3sokK npu KpaTtkoBpeMeHHOM Harpese;

a - WKPWUHA PaCKpbITUA TpewnH OT NPOAO/IKNTENBHOIO AEVICTBMH NOCTOAHHbLIX N BPEMEHHDbIX

cre,3

ANNTENDBHbLIX HArPY30K NPU KPaTKkoOBpeEMEHHOM Harpese.

OnpegeneHne momeHTa 06pa3oBaHUA TPELIUH,
HOPMaJ/ibHbIX K MPOA0/IbHOM OCK 31emMeHTa

8.6. N3rnbatowmin MomeHT MC npu o6pa3oBaHUM TPELLMH ONpeaensatoT cornacHo 8.9.

rc

Ecan ycunma B Kene3obeTOHHOM 3/1eMeHTe Bbi3BaHbl TONIbLKO BO34eNCTBMEM TemnepaTypbl, TO
pacyeT 06pas3oBaHUsA TPEWMUH cneayeT MNPOU3BOAUTb: B 3/EMEHTaX CTaTUYECKM Heonpeaemmblix
KOHCTPYKLMI, KOorga nepenag temnepaTtypbl no BbicoTe ceveHuns 6onee 30 °C; B CTaTUUYECKU ONpeaeIMMbIX
KOHCTpYKLMAX - 6bonee 50 °C; npu 3TOM TemnepaTypa PacTAHYTOM apmaTypbl B 31eMeHTax U3 06bI4HOTO
TAxesioro 6etoHa Bbiwe 100 °C 1 13 kapocTolikoro xenesobetoHa - Bbiwe 70 °C.

MpM cCOBMECTHOM BO3AENCTBUM HArpyskM M TemnepaTypbl TpewmHa obpasyercAa OT BHELIHEN
HarpysKku npun 6onee HU3KUX TeMmnepaTypax.

PacueT no 06pa3oBaHuio TpeLmH npu Temnepatypax sbiwe 200 °C anementos ¢ i > 0,4% moxkHo

He NPOM3BOAMUTb, TaK KaK 3TU 3/1eMeHTbl PaboTatoT € TPELMHAMM B PACTAHYTOM 30HE.

8.7. OnpeneneHne MoMmeHTa 06pa3oBaHMUA TPELMH NPOMU3BOAAT C YYETOM Heynpyrnx gepopmauni
pacTaHyToro 6etoHa cornacHo 8.8. [lonyckaeTca MomeHT 06pa3oBaHMA TPeLmH onpeaensaTs 6e3 yyeTa
Heynpyrux gedopmaumin pactaHytoro 6etoHa no 8.9. Ecam npu atom ycnosua 8.4 mn 8.20 He
YA0BNETBOPAIOTCA, TO MOMEHT 06pa30oBaHUA cnedyeT OnpeaenaTb C y4eTOM Heynpyrux gepopmauni
pacTaHyToro 6eToHa.

8.8. MomeHT o06pa3oBaHMA TpewWwMH C y4eToM Heynpyrux gedopmauuii pactaHytoro 6eToHa
onpesenstoT C Y4eTOM CNeayoLLNX NONOXKEHNN:

ceyeHus nocne fedopmMMpPoBaHMA OCTAIOTCA NIOCKMMU;

3NOpY HanpPsKeHUM B CKaTol 30He HeTOHa NPUHUMALOT TPEYrobHOM GopMbl;

3NOpy HaNPAXKEHW B PACTAHYTOM 30HE NPUHMMAIOT TpaneumMeBnAHON GOpPMbl C HANPAKEHUAMM,
He NPeBblLUALLNMMN PACYETHbIX 3HAYEHUN CONPOTUBNEHUA BETOHA PaCTAKEHMIO;

HaNpAXeHWs B apmaType NPUHUMALOT B 3aBUCMMOCTM OT OTHOCUTENbHbIX gedopmaLmin Kak ana
ynpyroro tena (pucyHok 8.1);

OTHOCUTEe/bHYIO AedopmauMio KpalHero pacTaHyTOro BOJIOKHA 6eToHa MPUHMMAlOT paBHOM ee

npesenbHOMY 3Ha4YeHUo &,, NPU KpaTKOBPEeMEHHOM JeMCTBUM HarpysKU U Harpesa; Npu ABYX3HAYHOM

antope gebopmaunii B CeUEHUM 3N1EMEHTA - MPUHUMALOT PaBHON &, .
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1- YPOBEHb UEHTPA TAXECTU NpuBeaeHHOro nonepe4yHoro ce4eHnaA

PucyHoK 8.1. Cxema Hanpsa»KeHHO-A4ePOPMUPOBAHHOTO COCTOAHUA
ceyeHun anemeHTa Npu NpoBepKe 06pa3oBaHNA TPELUH
npv AencTenm n3rmbarowero MomeHTa (a), M3rmbaloLWwero MoMeHTa
M NPOAONbHOM cuAbl (6)

8.9. MomeHT 0b6pa3oBaHKNA TpelnH 6e3 yyeTa Heynpyrmux gebopmaumin pacTAHyToro 6eToHa Mm
onpeaenstoT Kak ANa CNAOWHOro ynpyroro Tena no ¢opmyne

M, =(R

cre

o, +0, ) WxNe,.(83)

bt ,ser ,t -

B ¢dopmyne (8.3) 3HaKk "naoc" NPUMHUMAOT NMpU CHUMAIOLWEN CUIe U 3HAK "MUHYC" - npu
pacTtarusatouen cune N.

MOMEHT CONPOTUBAEHUA NPUBELEHHOTO CEYEHUS AR KPpalHEero pacTaHyToro BosiokHa 6eToHa W
onpegensoT no popmyne

J
W =4 (8.4)
Vi

rae ex - PacCToAHMNE OT TOYKU NPUNOXHKEHUA I'IpO,D,OﬂbHOVI cunbl N, paCI'IOIIO)KEHHOVI B LUEeHTpe

TAMECTU NPUBEAEHHOrO CEeYEeHMA 3/IEMEHTa, A0 AAPOBON TOYKKU, Hanbonee yaaneHHOM OT PacTAHYTOM
30HbI, TPeWwMHOobpa3oBaHNe KOTOPOI NPOBEPAIOT.

3HaueHMe € onpegensetca no popmyne

X

e —K (8.5)
Ared ' '

MoMeHT MHepLMK NpuBeaeHHOro nonepedHoro cedenus J, , onpesensiot no dopmyne (6.27).
Paccrosinme oT Hauboiee pacTAHYTOro BOJIOKHa 6eToHa A0 LEeHTPa TAXKECTU NPpMBeAeHHOro NonepeyYyHoro

ceyeHusa anemeHTa ), onpeaenatot no popmyne (6.32). HanpaxeHua cxaTma oT paclumpermsa 6eToHa Ha

YPOBHE PacTAHYTO apMaTypbl Npu Harpese O, AONYCKaeTcA onpeaenats no opmyne



o, =0, LE, . (8.6)

Hanpsa)KeHuUA pacTAXKeHMs OT COKpalleHMA 6eToHa Ha YpPOBHE PacTAHYTOM apmaTypbl Mpu
OCTbiBaHWUM O, AoNycKaeTca onpeaenatb no Gopmyne

o,=atkE, .(87)

B dopmynax (8.3, 8.6, 8.7) Rbt’m,t onpegensiot no dopmyne (5.8), £, - no dopmyne (5.9), &,,

npuHMMmatoT no tabn. 5.7, &, - no Tabnuue 5.8 B 3aBUCMMOCTM OT TemnepaTypbl 6eTOHa Ha ypoBsHe
pacTAHyTON apmaTypbl.

8.10. [lonycKaeTca MOMeHT conpoTtusnenmna W onpegenste 6e3 ydeta apmaTtypbl. B atom cnyyae
3Hauenna [ v ]; B dopmyne (6.29) n AS 7 A:, B dopmyne (6.27) NPUHUMALIOT PaBHbIMMK HyAto. Ons

n3rnbaemblx 3/1€MEHTOB MOMEHT COMpPOTMB/EHUA cedeHna W 6e3 yyeTa apmaTypbl onpeaensatoT no
dopmyne

W=——:/1838
5 (8.8)

8.11. Yeunue N, npu 06pa3oBaHum TPELUMH B LEEHTPaNbHO-PACTAHYTHIX 3N1eMeHTax ONpeAensoT
no popmyne

Ncrc = Ared (Rbt,ser,t - O-bt + O-cs ) . (89)

3Havenna A, R c,,, O

s NPUHMMatoT no 8.9.

bt,ser,t ?

8.12. OnpepeneHMe MmomeHTa 06pa3oBaHUA TPELLMH Ha OCHOBE HeJIMHEeNHOMN AedopMaLMOHHOM
MOZENUN NPOU3BOSAT, UCXOAA U3 OBLLMX NONOXKEHWUM, MPUBEAEHHDbIX B 5.16, HO C y4eTom paboTbl 6eToHa
B PACTAHYTOM 30HE HOPMaJIbHOIO CEYEHMUA, ONMPEeAensiemMol TPEX/IMHEMHON AMarpamMmon COCTOSIHUA.
PacueTHble XapaKTePUCTUKN MaTepmnasioB NPUHUMAIOT ANA Npeae/ibHbIX COCTOSHWI BTOPOW rpynnbl Npu

MaKCMMabHOW TemnepaType HarpeBa KpaWHEro BOJIOKHa 6eToHa pacTAHYTOM 30Hbl. 3HaYeHUus McrC
onpeaensioT U3 pelleHns ypaBHeHU, npeacrasneHHbix B CMN 52-101 [1].

PacuyeT WMPUHDBI PAcKpbITUA TPELLUH,
HOPMa/IbHbIX K NPOA0/IbHON OCU 31IeMeHTa

8.13. LUnpurHY packpbITUA HOPMa/bHbIX TPELWMH onpeaensatoT no dopmyne

O
acrc = ¢1¢2¢3W§ E_S - gt + gcs ZS ’ (810)

st

rae @ - KO3GOULMEHT, yUNTbIBAIOLLMIA NPOAOIKNUTENBHOCTb AENCTBUA HAarpy3KM U TemnepaTypsbl:
@, =1,0 - npu kpaTKoBPEMEHHOM AEICTBUM HArPY3KM M TeMNepaTypb;

@, =1,4 - npu gautenbHom peiicTBuM Harpysku 1 TemnepaTypbi;

@, - KO3OPULMEHT, yunTbIBaOLLMIA NPOPUIL NPOAO/BHON apMaTypbl:

@, =0,5 - gna apmatypbl neprogmnyeckoro npopuns;



@, =0,8 - gna rnagkoi apmatypbi;
@ - KO3GPULMEHT, YUUTHIBAIOLLMI XapaKTeP HarpyKEHUA:
@; =1,0 - gna nsrnbaembix 1 BHELLEHTPEHHO C3KaTbIX 3/1@MEHTOB;

@, =1,2 - pnn pacTaHyTbIX 3n€MEHTOB.
KoadpdUUMEHT, yuuTbIBalOWMI HEPABHOMEPHOE pacnpedeneHue OTHOCUTENbHbIX gedopmaumnii

PacTAHYTON apmaTypbl MeXAay TpewuHamn ¥/, [OnycKaeTca NpUMHUMATL pasBHbiM 1. Ecam npu atom

pacyeTHOe pacKpbITVe TpeLLuH npesbllwaeT npeaensHoe (8.4), 3HayeHne Y/ onpeaenaioT no popmyne

(8.21).
8.14. HanpsaxeHue B NPOA0/IbHON PacTAHYTON apmMaType B HOPMa/IbHOM CEYEHUWN C TPELLMHOWM,
COOTBETCTBYIOLLLEN BHELIHEN HAarpy3Ke U TemnepaTtype, onpeaenatot no popmyne

M (h,—
O-S — Masl , (811)
Jred

rae J,,; - MOMEHT MHEepLMM NPUBEAEHHOTO MOMEPEYHOrO CeYEHUA OTHOCUTE/IbHO ero LeHTpa
TAMECTM C YY4EeTOM MN/IOWAAM CeyeHMsa 6GeToHa TONbKO CHKATOW 30Hbl, NAOWAAEN CeYeHUA CHKaToM

v ! v
apmaTypbl ¢ KO3pPULMEHTOM NPUBEAEHUA CHATOW apmaTypbl K 6eTOHY (&, M pacTAHYTOM apmaTypbl C

KoabduumeHTOM NpuBeaeHNA pacTAHYTOM apmaTypbl K 6eToHy O :
Jog=J,+Ja,+Jal . (812

3HaueHune Jb onpegenatT No ykasaHmam 8.30. 3HayeHusa JS 7] JS' onpegensoT no ¢opmynam
(8.35) n (8.36) u ). - no popmyne (8.40). Ana nsrmbaembix anemeHTos yV, = X (pucyHok 8.2), rae x -

BbICOTa CXaToW 30HbI 6eToHa, onpesendemana no 8.31npn &, =&, .
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1 - UEeHTP TAXKECTM NPUBEAEHHOTO CeYEHUS
PucyHoK 8.2. Cxema HanpsKeHun n gedbopmaumii B ce4eHnn
C TpeLmHOMN Npu aencTenmn nsrnbatowero momeHTa (a, 6),
N3rnbatoLLero MOMeHTa 1 NPoAo0abHOM cunbl (B)
3HayeHnA K03 DUUMEHTOB NPUBEAEHUA apMaTYpbl K 6eTOHY onpeaenatoT no bopmynam:

ON5 PACTAHYTOM apmaTypbl

Est
s o5 (8.13)

a‘ =
b,red t
AnAa cXKaTon apmaTtypbl
'
ro_ st
O =—".(8.14)
b,red t

3HaueHua moayna ynpyroctu pactaHyton £ n oxaton Es't apmaTypbl onpeaenatoT no popmyne
(5.23).
MNpuBeaeHHbIN Moaynb Aedopmaumm HGeToHa Eb’red’t, YYMTbIBaOWMIN Heynpyrue gedopmaumm

cKatoro 6eToHa, onpegensaioT no popmyne

b,ser t
Eb,red,t - . (815)
bl,red

MpouHocTb 6eToHa R onpegenatoT no popmyne (5.6), oTHocUTENbHYIO Aedopmaumto 6eToHa

b,ser t

gbl,red NMPUHUMAIOT NO Ta6m4u,e 5.6 onAa KpaTKoBpemMeHHOro Harpesa.

HanpsaxeHua O gonyckaetcsa onpefenatb no popmyne

M
o, = , (8.16)
z A

N s
roe Z, - paccToAaHWe OT LEHTpa TAXEeCTU pacTAHYTOM apmaTypbl A0 TOYKM MPUNOXKEHUA
pPaBHOAEMNCTBYIOLLEN YCUNUN B CXKATOM 30HE 3N1EMEHTa.
[nA anemMeHTOB NPAMOYroNbHOro NonepeyHoro cevyeHna 6es yyeta cxkaTol apmaTypbl 3Ha4YeHue Z,

onpegensoT no opmyne
z, =hy—x/3.(8.17)

[na 31eMeHTOB NPAMOYro/bHOro, TaBPOBOrO C MOJIKOW B CXKaToOW 30HE M ABYTaBPOBOro

nonepevyHoro ce4yeHnAa AoNnyCcKaeTca 3HavyeHne ZS NMPUHUMATb PaBHbIM 0, 8h0

8.15. Mpn peiicteumn msrnbatowero momeHta M 1 npogonbHoi cuabl N HanpsxeHua O, B

pacTAHyTOM apmaType onpeaenstoT no popmyne



i J d Ared

re

1, (8.18)

rae Ared , Jred , yc - COOTBETCTBEHHO N/ioWagb, MOMEHT MHEPUNN NpuBegEHHOIO NoNepevyHoro

CeYEeHMA 3N1eMeHTa M paccToaHMe OT Hambosee cCKaToro BOMIOKHA 6eToHa [0 UEeHTpa TAXKEeCTU
NpUBeZIEHHOrO CeYeHUs, KOTopble onpeaenAlT COOTBETCTBEHHO no dopmynam (6.27, 8.12 u 8.40), c
YyY4eTOM N/IOWAAN CeYEeHUs TONIbKO CXKATOW 30Hbl OeTOHa, Naowaaei CeYeHua PacTAHYTON U CXKATOM

apmaTypbl, NpPMHMMana KO3GPUULMEHT npuBeAeHWA PacTAHYTON apmaTypbl K 6eToHy X W CKaTou
’
apmaTypbl & .

[lonyckaeTca HanpaxeHUa O onpeaenaTb no popmyne:

Nie, *
o, =—(j 2) , (8.19)

rae €, - paccToaHue OT LieHTpa TAXECTU PaCTAHYTON apMaTypbl [0 TOHKU NPUNONKEHUA NPOA0IbHON
cunbl N ¢ yueTom aKcueHTpucuterta, pasHoro M/N.
[lnAa snemeHTOB NPAMOYrONbHOIO ceveHmA 6e3 yyeTa CKaTol apmaTypbl 3Ha4YeHne Z, Aonyckaertca

onpepenate no ¢opmyne (8.17), B KOTOPOMN 3HAYEHME X MPUHMMAETCA PABHbLIM BbICOTE CXKATOM 30HbI
6eToHa C y4eTom BAMSAHMA MPOAO/LHOW CUAbl, onpegensemol no 8.31, NpuUHMMas KoadpdUUMEHTbI

npuBeLeHMA apMmaTypbl K 6eTOHY a,, 0!;1 .

[na anemeHTOB NPAMOYroAbHOro, TaBPOBOIO C MOJIKOM B CXKATOM 30HE, A,BYTaBPOBOr0 NomnepeyHbIx
CeyeHui A0MNyCKaeTca 3Ha4YeHne Z, NPUHMMaTL paBHbiM 0,7.

B popmynax (8.18 n 8.19) 3HaK "natoc" NpMHUMALOT NpU pacTArnBatolen, a 3HaK "MUHyYC" - npu

CKMMatoLLEeM NPOA0AbHON cune. HanpsskeHna O, He [O/IKHbBI NPeBbIWaTh R

s,ser,t *

8.16. 3HayeHMs 6a30BOro PACCTOAHNA MeXAY TPeLnHaMu ls onpeaenatoTt no popmyse

4y,
A

N

[, =0,5—d_ (8.20)

n npunumatot He meHee 10d 1 10 cm u He 6onee 40d_ v 40 cm pnsa anemenTos ¢ paboueil
BbICOTOM MOMEPEYHOTO ceyeHus He 6onee 1 m.

Mnowaab ceueHna pacTaHyToro 6etoHa A,, onpepenAoT no BbICOTe PacTAHYTONM 30HbI X,
MCMoNb3ys NPaBKUAa pacyeTa MOMeHTa 06pa3oBaHuUA TPELYMH CornacHo 8.6 - 8.12.

B nto60om cnyuae 3HaueHne A, NPUHUMAIOT PaBHbIM NNOLWAAM CEYEHNS NPU ee BLICOTE B NPeAeNax
He MmeHee 2a 1 He 6onee 0,5h.

8.17. 3HayeHune KoapduumeHTa i, onpenenaioT no popmyne

O-S crc
v, =1-0,8—— (8.21)
(o2

N

roe O - HanpsAXXeHue B NPoA0/IbHOM PAacTAHYTOM apMaType B CEYEHUM C TPELLMHOM cpasy nocne

s,cre
06pa3oBaHNA HOPMa/bHbIX TRELLMH, onpeaensemoe no 8.14;

O, - TO e, Npy AeACTBUM pacCMaTPUBAEMOM Harpy3Ku 1 TemnepaTypbl.

N



Ana nsrnbaembix anemMeHTOB 3HaYeHMe KoadduumeHTa I/ gonycKkaeTca onpeaenaTb no Gopmyne

MC}"C

v, =1-0,8—2< (822)

rae M .. -cm.no 8.9.
8.18. [ns xene3obeToHHbIX 3/1eMEHTOB M3 06bIMHOrO HeTOHa Npu TemnepaType apmaTypbl 6osnee
100 °C 1 u3 )kapocToikoro 6eToHa nNpu TemnepaTtype apmaTypbl 6osee 70 °C B dopmyse (8.10) yumnTbiBatoT

TemnepatypHble fedopmaLnmn &, Bbi3BaHHbIE PA3HOCTLIO TeMMNepaTypHbIX Aedopmauuii apmaTypbl U

6eToHa npu Harpese n gepopmaLum TemnepaTypHoO ycaaku 6eToHa &, NpU OCTbIBaHWM.

TemnepaTypHble febopMaLMmn pacllMpeHUsa Npy Harpese
& = (astm _abt)tb (8.23)
1 TemnepaTypHble AedopMaLMn YKOpoueHa 6eToHa NpM OCTbIBaHUM NOC/e Harpesa:

£, =a,t,, (8.24)

roe A, -onpeaenaot no opmyne (6.42);
QW &, - NPUHUMAIOT COOTBETCTBEHHO No Tabanuam 5.7 n 5.8;

f, - TemnepaTtypa 6eToHa Ha ypoBHe pacTAHYTOM apmaTypbl.

Pacuet anemeHTOB Kene30b6eTOHHbIX KOHCTPYKLUMI No gedopmanmam

8.19. PacyeT 3/1eMeHTOB Ke/1e306eTOHHbIX KOHCTPYKUNI No gedopmaLmam nponsBoasT C y4eTom
3KCM/lyaTauMOHHbIX TpeboBaHUN, NpeabABAAEMbIX K KOHCTPYKLUAM.

PacueT no gedopmaumsam cnegyeT Npon3BoOAUTb Ha AelCTBUE:

MOCTOAHHbLIX, BPEMEHHbIX ANUTENbHbIX W KPAaTKOBPEMEHHbIX HArpy3oK W KpPaTKOBPEMEHHOrO
Harpesa Npu orpaHMYeHnn gedopmaLmin TEXHONOFMYECKMMUN AN KOHCTPYKTMBHbIMUK TpeboBaHnAMY;

NMOCTOAHHbLIX M BPEMEHHbIX ANUTENbHbIX HArPy3oK U AJAUTENbHOFO Harpesa MpW OrpaHUYEHUU
aAedbopmaumin acteTmyeckummn TpeboBaHmMaAMM.

3HauyeHMA npeaenbHO AONYCTUMbIX Aedopmaumin anemeHToB npuHmMmatot no CIM 20.13330 wu
HOPMaTUBHbIM AOKYMEHTAM Ha OTAEe/IbHble BUAbl KOHCTPYKLUMIA.

Pacuert kene306eTOHHbIX 3/1IEMEHTOB Mo I'IpOFM6aM

8.20. Pacuetr KenesobeToHHbIX 31eMEHTOB MO npornbam NpPousBOAAT M3 YC/OBMA: NPornbd
Kenes3obeToHHOro 3/1eEMEeHTa OT AEeNCTBUA BHELHEN Harpyskn u TemnepaTtypbl He AOJ/KEH NpeBblaThb
3HaYeHus npegesibHoO A0NYCTUMOro Npornba KenesobeToHHOro alemeHTa.

Mpwn 0encTBUM NOCTOAHHbLIX, AJUTENbHbIX U KPAaTKOBPEMEHHbIX HAarpy3oK U KpaTKOBPEMEHHOMO U
ONUTENbHOro Harpesa NporMb 6anok NaM NAKUT BO BCeX CAydanx He Ao/XeH npesbiwaTtb 1/150 nponeTta u
1/75 BblneTa KOHCONN.

8.21. MNpormnb xene3obeToHHbIX 3/1eMeHTOB, 00yCN0OBAEHHbIN Aedopmauuelt nsrnba, onpeaenator
no popmyne

— (1
M _| —| dx,(8.25)
r

X

~
1l
S — —



roe MX - n3rnbatoWmin MOMEHT B CEYEHUUN X OT AENCTBUSA €ANHUYHOWM CUAbI, MPUNOXKEHHOM MO

HaMNpPaB/NeHUI0 MCKOMOTO MepemMeLLeHUs 3/1eMeHTa B CEYEHUM X NO ANMHe nponeTta |, ana KoToporo
onpeaensoT Nporuno;

1

- - NOZIHAA KPUBU3HA 3/1EMEHTA B CE4YEHUU X OT BHELWHEeN Harpysku, npu KOTOpOVI onpeaenarT
r

X
nporuné.
[NA KOHCTPYKUMIA TeNNOBbIX arperaToB U3 }KapoCTOMKOro }ene3obeToHa B KaXK40M KOHKPEeTHOM
cNyyae Npornb snemeHTa yCTaHaB/IMBAETCA MPOEKTOM.
B obem cnyyae ans enesobeToHHbIX M3rnbaembix 3/1eMEHTOB BblYMCAEHME Npornba Npons3BoaaT
nyTem pasbueHuns afieMeHTa Ha pAj y4acTKoB, onpegeneHnsa KPpMBM3HbI Ha FPaHMLAxX 3TUX y4acTKoB (c

YY4€TOM OTCYTCTBUA UNN HAaNTNYNA TPELWLNH U 3HAKA KpMBVI3HbI) M nepemMHOXeHUA antp MOMEHTOB Mx n

KPMBU3HbI | — | NO A/MHE 3/1eMeHTa NPU INHENHOM pacnpeaeneHUn KPUBU3HbI B Npeaesiax Kaxaoro

X

y4yacTKa. B atom cnyyae I'IpOFVI6 B cepegunHe nponeTa annemMmeHTa onpeaenAaroT no d)opN\yne

n
2 3!
[ 1 1 A(1 1 1
f= = =] 6= | +| =] |[+(3n=2)]=| },8.26)
12 2 ) \O.
n r sup,/ r sup,r i=1 rJi Vi rje.
1 1
rge | — | - KPUBU3HA 3/1eMeHTa COOTBETCTBEHHO Ha neBon u I'IpaBOl\;l onopax,
r sup,/ r sup,r
1 1
— | ,|— | - KpvBM3HbI 3nemMeHTa B ceueHWM i cneBa M cnpaBa OT OCU CUMMETPUK (cepeamnHbl
r il r ir
nponerta);
1
- - KPUBM3HA 3/1IeMEHTa B cepeanHe NpoaeTa;
r

c
N - 4eTHOE YMNCN0 PaBHbIX Y4aCTKOB, Ha KOTOpPbIE Pa3aenAatoT NPoaeT, NPUHMMaeMOE HE MeHee 6;
| - NPONIET 3/IEMEHTA.

B dopmynax (8.25) 1 (8.26) KpUBU3HbI — onpeaenatoT Npu AeNCTBMU Harpy3Ku No ykasaHuam 8.25
r

- 8.35 cooTBETCTBEHHO ANA y4aCTKOB 6es TPpEeWUH n C TpeWMHamMNn. 3HaK — NMPUHUMAIOT B COOTBETCTBUU C
r

3MOPOM KPUBU3HBI.

8.22. Ona n3rnbaembiXx 3N1€MEHTOB MOCTOSSHHOIO MO AJIMHE 3/IEMEHTa CeYEeHUsA, HE MMEIOLLNX
TpewMmH, Npornbbl onpeaenaoT Mo O6WMM NpaBMAaM CTPOUTENIbHON MEXaHWKM C UCNOSb30BaHMEM
YKECTKOCTU MNonepevHbIXx cedyeHuit, onpeaensemoint no dopmyne (8.33), NpPUHUMAA KPUBU3HY
NU3MEHAIOLLENCA MO A/IMHE 3/1IeMEHTa NPONOPLNOHANBHO 3HaYEHMAM U3rMbatoLwero MOMeHTa.

[na cBob60AHO OMepTbiX MAM KOHCOJIbHbBIX 3/IEMEHTOB MAKCMMAJbHbIM NporMb onpeaenstoT no

dopmyne

1
f=sl’ - ,(8.27)

max



1

roe | — - NOJIHAA KPUBU3Ha B Ce4eHnn C HanbobLINM VI3FVI63IOLLI,VIM MOMEHTOM OT HArpy3ku
r

max

W TeMMepaTypbl, NpU KOTOPOI onpeaensaoT nporub.

Ons n3armbaembix 3N1eMEHTOB A1 MOCTOAHHOIO MO AJ/IMHE 3/IEMEHTA CEYEHUA, UMEIOLLUX TPELLUHDI,
Ha KaK4OM y4acTKe, B pesenax KoTOporo U3rmbatowmin MOMEHT He MeHAET 3HAK, KPMBU3HY A0MNyCcKaeTcA
BbIYMCNATDL A1A HAaMboee HaNPAXKEHHOIO CeYeHUA, MPUHUMAA ee A/1A OCTAIbHbIX CEYEHMM TAKOTO y4acTKa
N3MEHAIOLLLENCA MPOMNOPLMOHANBHO 3HAaYEHMAM M3rMbaloLLErO MOMEHTA.

8.23. KoadpdumumeHT s 3aBUCMT OT BUAA HArpy3KM M pacyeTHOM cxeMbl anemeHTa. Ona ceoboaHo
onepTbix 6asioK U paBHOMEpPHO pacnpeaeneHHon Harpyskm s = 0,1, npu cocpeaoTOYEHHON cuie B
cepeaunHe nponeta s = 0,08, npu AByX COCPeaOTOYEHHbIX CMAAX, NPUIOXKEHHbIX HA PAaCcCTOAHMK A OT

o 2 2 o o
Kaxaoh onopbl S = a” / 48e” . [Ina kKoHconbHOMN 6anku Npu paBHOMEPHO pacnpeaeneHHON HarpysKe s
= 0,25, Npu cocpeaoTOYEHHOM cune Ha KoHcoau s = 0,33, Npu cocpesoTOUYEHHOM Cuie Ha PacCTOAHUM a

OT onopel S=0,17a/(3—a/e),

8.24. Mporn6 f, obycnosneHHbil Aedopmauuamm OT HepPaBHOMEPHOro Harpesa 6eToHa Mo
BbICOTE CEYEHUA dN1eMEHTa, onpeaenserca no bopmyne

1

_ (1

f=M, — | dx,(8.28)
0

ix

1

roe | — | - KpMBU3Ha 3N1€MeHTa B CeYEHMM X OT BO3LAENCTBMA TEMMEPATYPbI C YY4ETOM Ha/MumA B
ix

OAHHOM CeYeHWW TPeLWMH, BbI3BAHHbLIX YCUAMAMM OT AEUCTBUA HArpysKM WAM TemnepaTypbl,
onpeaenaeTca COrnacHo yKkasaHmam 6.25 - 6.28;

M -cm. 8.21.

Mpu pacyete cBO6OAHO ONEPTON MU KOHCOAbHOW GasIKM MOCTOAHHOM BbICOTbl C OAMHAKOBLIM
pacnpegeneHMem TemnepaTtypbl 6eToOHa No BbiCOTE CeYEeHMA Ha BCeln aAsnHe 6ankm npornd, BbI3BaHHbIN
BO34eNCTBMEM TEMMEPATYPbI, ONPeaenatoT no popmyse

1
fi=|—1s,8.29)
r

t

roe | — | - KpMBM3HA OT BO34ENCTBUA TEMMNEPATYPbl, ONpeaenseTca CornacHo 6.26 - 6.38;
t

S - KO3AQPUUMEHT, NPUHUMaeMbIli No 8.23 ans cBOBOAHO ONepTbiX U KOHCONbHbIX HaNoK.

Mpornbbl C6OPHbIX 3N1EMEHTOB KOHCTPYKLMIA U3 3KapOCTOMKOro 6eToHa, MMeLWMX OAHOCTOPOHHEE
apMMUpPOBAHME W CBapHble CTbIKM apmaTypbl B PACTAHYTOM 30HE CeYEHWs, OMPeaenaloTCA C Yy4eToM
noBbllWeHHON AedpopMaTUBHOCTM CTbIKOB. [lpn 3TOM KpMBM3HA 3/NemMeHTa B npeaenax CTblka,
onpeaeneHHas Kak gNA Lesoro 3/IeMeHTa, yBeNNYMBAETCA B 5 pa3 npu 3amnosIHEHMW WBa PacTBOPOM
nocne CBapKM CTbIKOBbIX HaK/1a4O0K.

8.25. Kp1BU3HY n3rnbaemblx, BHELEHTPEHHO CXKaTbIX U BHELEHTPEHHO PACTAHYTbIX 3/1IeMEHTOB A5
BbIUMCNEHUS UX NPOTMBOB onpeaenstoT:

a) ANA 31eMeHTOB W/IM YYaCTKOB 3/1IeMEHTA, T4e B PacTAHYTON 30He He 06pa3ytoTcs HOpMasbHble K
NPOAO0/IbHON OCU TPELLMHbI;

6) ANA 3N1EeMEHTOB W/IM y4aCTKa 3/IEMEHTA, F4e B PaCTAHYTON 30HE UMEIOTCA TPELLMHBI.

dNeMeHTbl UM YY4aCTKU 31IeMEHTOB PacCMaTPUBalOT 6e3 TpeLmH, ecnm TpelnHbl He obpasytoTca
npuM [AencTBMW MONHOW HAarpysKW, BKAKOYAIOWEN MOCTOAHHYIO, BPEMEHHYI AJUTENbHYIO U
KPaTKOBPEMEHHYO HarpysKku 1 ycuams ot TemnepaTypbl.

8.26. MNonHyIO KPUBU3HY M3rMbaemMblX, BHELEHTPEHHO CMKaTblX WU BHELEHTPEHHO pPacTAHYTbIX



3/1IEMEHTOB ONpPeAenatoT No popmynam:
[ON1A y4aCTKOB 6e3 TPeLMH B pacTAHYTOM 30He:

1
—=|—=| *+| =] ;(830)
r \r), \r),

[ON1A YY4ACTKOB C TpeLmHaMn B PacTAHYTON 30He:

1
—=|—|+ |+ .831)
ro\r), \r), \r)

B dopmyne (8.30)
1 1

- - - KOUBU3HbI COOTBETCTBEHHO OT HEMPOAO/IKUTENBHOIO ,CI,EViCTBVIFI KpPaTKOBPEMEHHDbIX

’

rji \r/,
HarpysoK v oT NPOAO/IKUTENBHOTO AENCTBUA MOCTOAHHbIX M BPEMEHHbIX A/MTENbHbIX HAarpysoK.
B dopmyne (8.31)

— | - KPUBWM3HA OT HEMPOAO/IKUTENIbHOFO AeNCTBUA BCEM Harpysku, Ha KOTOPYLO NMpPou3BOAAT
r
pacyeT no gedopmaLusam;
— | - KpUBM3HA OT HEMPOAO/IKUTENBHOIO AENCTBMA MOCTOAHHbLIX U BPEMEHHbIX ANUTENbHbIX
I/,
Harpysok;
- - KPUBWM3HA OT MPOAO/MKUTENbHOrO AEUCTBUA MNOCTOAHHbLIX M BPEMEHHbIX AJUTENbHbIX
rJs
Harpy3ok.
| | 1
KpmBusubl | — |, | — | u | — | onpegenatoT cornacHo 8.27.
r r r
1 2 3
1 N
8.27. KpuBU3HY *Kene3ob6eToHHbIX 31EMEHTOB — OT AENCTBUA COOTBETCTBYIOLMX HArpy3oK (8.26)
r
onpegensoT no popmyne
1 M (8.32)
—=— (8.
r D

raoe M - 3rnbaroLLmMii MOMEHT OT BHELIHEN Harpysku (C yueTom MOMEHTA OT NPoA0AbHON cunbl N)
OTHOCUTENbHO OCW, HOPMasIbHOW NAOCKOCTU AeUCTBMA M3rnbatowero MOMeHTa M Npoxoadllei yepes
LEHTp TAMKECTU NPMUBEAEHHOI0 NONepPeYHoOro Ce4eHUs 3N1eMeHTa;

D - mM3rnMbHan »KecTKocTb NPUBEAEHHOro MOMepeyYHoro CeYeHUs snemMeHTa, onpeaensaemas no

dopmyne

D=E,I_,,(833)

rae E,, - mogynb pedopmaunn 6etoHa, onpesensemblii B 3aBUCMMOCTU OT NPOAO/IKUTENBHOCTH
OENCTBUA HArpy3Kn n TemnepaTypbl;

Ired - MOMEHT nHepLunn npmneeaeHHOro nonepevyHoro ce4eHnAa OTHOCUTE/IbHO ero LeHTpa TAXKECTH,



onpeaenfemblii C yY4eTOM HaMuUA UM OTCYTCTBUA TPELLMH.
3HaueHus moayns aedopmaumm 6etoHa E,; n momeHTa uHepumn npuseserHoro cevenmns 1,

AN 31eMeHTOB 6e3 TpelmH B PacTAHYTOMN 30He U C TpewmnHaMM onpeaenstoT COOTBETCTBEHHO Mo 8.28 1
8.29.

ecTKoCTb Kene306eTOHHOro anemeHTa
Ha y4acTKe 6e3 TpelmH B pacTAHYTOM 30He

8.28. HecTKocTb Kene3obeToHHOro anemeHTa D Ha yyacTKe 6e3 TpelwmH onpeaenstoT no popmyne
(8.33).

MomeHT nHepuun 1

red TTPVNBEAEHHOIO Ce4YeHUA 3/1IEMEHTA OTHOCUTE/IbHO €ro LEHTpa TAXKeCTU

onpeaensaloT Kak 41A CN/AOWHOro Teaa no obwum npasuaam COMNPOTMBAEHUA YMPYTUX 3/1EMEHTOB C

yyeToM BCel Nnaouwagn ceyeHna 6eTOoHa W NAOWEAAEN PACTAHYTOW apmaTypbl C KoadduumeHTamm
v v !

npuBeaeHUa PacTAHYTOM apMaTypbl K 6eTOHY & U CxKaToi apmaTypbl &

I, ,=1+1a+Ia,(834)

roe | - MOMEHT MHepuMn GETOHHOro CeYEHUsI OTHOCUTE/IbHO LEHTPa TAXKECTU NPUBEAEHHOro
MonepeyYyHoro CeYeHusa 3/IeMeHTa, KOTopbIM Npu TemnepaTtypax HarpeBa go 400 °C onpegensaoT no
dopmyne (6.15) u npu bonee BbICOKOM TemnepaType - cornacHo 6.16, 6.20 1 6.21;

! o o o
IS , IS - MOMEHTbI MHEPLIUW NIOWAAEN CEYEeHUA COOTBETCTBEHHO PaCTAHYTOM M CKaToW apmaTypbl

OTHOCUTENIbHO UEHTPA TAXKECTU NPUBEAEHHOIO NoNepevyHoro ce4eHnAa anemeHTa
A (h ?
I, =4 (hy—y.) ;(835)

=4 (yc —a')2 .(8.36)

N N

KoaddpuumeHTbl NnpuBeaeHUA pacTAHYTOM apMaTypbl K 6eTOHY

Est
o =—— (8.37)
bl

M CKaToM apmaTypbl K 6eToHY

A
!

Evt
o =——,(8.38)
Ebl

! o o
rae E, v E, - mogynn ynpyroctn pactaHyToi n cxaToii apmaTypbl, onpegenaot no dopmyne
(5.18) B 3aBMCMMOCTM OT TEMNEPATYPbI PACTAHYTOM U CXKATOM apmaTypbl.

JonyckaeTcs onpeaensitb MOMEHT MHEPLUUK [red

6e3 yyeTa apmaTtypsbl corsiacHo 6.16, 6.20 n 6.21.
3HayeHns moaynsa gebopmaunmn 6etoHa B dopmynax (8.33), (8.37) 1 (8.38) NnpMHMUMALOT paBHbIMMU:

Npu KpaTKOBPEMEHHOM AENCTBUN HArpysKn 1 Harpese

E,=¢FE,, (839

roe @, - KO3QOUUMEHT, YyUYWTbIBAIOWMIA BAMAHME KPAaTKOBPEMEHHON nonsyvect 6eToHa wu

npUHUMaembll ana 6eToHa coctaBoB (Tabaumua 5.1):



N 1-3, 6, 7, 10, 11, 19 = 21 ..ttt 0,85
N 4, 5, 8, 9, 23, 24 ittt i i e 0,80
N 12 = 18, 29, 30 ittt ittt ittt ittt 0,70

NpW NPOAO/IKMTENBHOM AeiicTBuM Harpysku w Harpese E, = E, , kotopbiii onpegensiot no

dopmyne (5.10) B 3aBUCMMOCTM OT TemnepaTypbl 6€TOHA B LEHTPE TAXKECTU NPUBEAEHHOO CeYeHus.
PaccTosiHMe oT Haubonee CKATOro BOJIOKHA 6eTOHa [0 UEHTpa TAXKEeCTM NpPUBEAEHHOro
nonepeyHoro ceyeHus aieMeHTa onpeaensaiot no ¢opmyne

_ “eyred
Ve = 1 (8.40)
red
rge SC red " CTAaTUYECKMII MOMEHT NPUBELEHHONO CEYEHUA 3/IeMeHTa OTHOCUTEeNbHO Haubonee

CXKaToro BOJIOKHa 6eToHa, paBHbIi

S. =S +S a+S. a;(8.41)

c,red

A, - nnowanp NpUBEAEHHOMO MOMEPEYHOro CeYeHUA 3NeMeHTa, onpeaensetca no dopmyne

(6.27), a ee cTaTUYECKNIA MOMEHT OTHOCUTE/IbHO Hanbonee CKaToro Bo/IOKHa beToHa

S . =A4,0,5"h;(8.42)

4 !
AS, SSC , AS, Ssc - NNI0WAAN NONEePEeYHOro CeYeHa U UX CTaTUYECKNEe MOMEHTbI OTHOCUTE/IbHO

Hanbosee CKaToro BOMIOKHA 6eTOHa, COOTBETCTBEHHO pacmHyToﬁ W cKaTom apmaTypbl

S, =Ah,;(8.43)

S =Ala'. (8.44)

HecTKoCTb Kene306eTOHHOro a1emeHTa Ha ydacTke
C TPeLMHaMN B PacTAHYTOMN 30He

8.29. XecTKocTb Kesie306eTOHHOro 3/1eMeHTa Ha Yy4yacTKax C TPewuHamu B PacTAaHYTON 30He
onpeAenstoT C y4eTOM CAeAYOLWMX NONOKEHUN:

ceyeHus nocne fedopmMMpPoBaHMA OCTAOTCA NIOCKMMU;

HanpseHWe B 6ETOHe CXKATOM 30HbI ONPeAeNstoT Kak 4Na YNpyroro Tena;

paboTy pacTAHYTOro 6eTOHa B CEYEHMM C HOPMA/IbHOM TPELLMHON HE YUUTbIBALOT;

paboTy pacTaHyTOro 6eToHa Ha y4acTKe MeXKAY CMEXKHbIMU HOPMAJIbHbIMU TPELMHAMM YUYUTbIBAOT

nocpeactsom Kosdpduumenta ¥/ .

ecTkocTb XenesobeToHHOro sanemeHTa D Ha ydacTKax C TpewuHamu onpeaenatoT no popmyne
(8.33) 1 NnpuHUMaIOT He Bonee KecTKOCTN 6e3 TpeLLH.

MomeHT nHepumm ]red npmeeaeHHOro nonepevyHoro ce4eHnAa afiemeHTa OTHOCUTE/IbHO €ro LeHTpa

TAXKECTN onpeaensoT No obWwum npaBuMaam COMPOTUBEHUA YNPYIUX 31EMEHTOB C y4eTOM NJoWwaamn
ceyeHUs OETOHA TOJIbKO CXKATOM 30HbI, N/OWAAEN CeYeHMA CXKaToW apmaTtypbl C KoapoduumeHTom

npvBeAeHNA apmaTypbl K 6eTOHY O/, M pacTAHYTOM apMaTypbl C KO3GULUMEHTOM NpUBeLEHMA apMaTypbl

sl

K 6eToHy &, no dopmyne

! !
]red = Ib +Isas2 +1sasl ’ (845)



’ o o
rae 1 , ]S , ]S - MOMEHTbI nHepunn naowagen ced4eHnAa COOTBETCTBEHHO CHKATOU 30HbI 66TOHa,

PaCTAHYTOMN M CHKATON apmMaTypbl OTHOCUTE/IbHO LLEHTPA TAMKECTU MPUBELEHHOIO NOMNEPeYHOro ceveHmn
6e3 yyeTa 6eTOHA PaACTAHYTOM 30HbI.

3Hauenus I, onpepgenstot cornacHo 8.30.
3Hauenus 1w IS' onpeaenaoT no popmynam (8.35) n (8.36), npuHumas Y, pPaBHbIM PacCTOAHUIO

OT Hanbonee cKaToro BONOKHA HETOHA A0 LEeHTpa TAXKECTM NPUBEAEHHOrO NonepevyHoro cevyeHus bes
y4yeTa 6eToHa pacTAHyTOM 30HbI (pUCYHOK 8.3).
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1 - ueHTp TAXKECTN NpUBEAEHHOro cevyeHmA

PucyHok 8.3. Cxema HanpsaxeHuit u gepopmaumii B npusegeHHOM
nornepeyHoMm ceyeHUM 31eMeHTa C TpelMHammM Npu pacyerte
no aepopmaumam, Nnpu 4enNCTBUM U3rnbaroLLero MOMEHTa (a),
n3rnbatoLLero MOMeHTa 1 NpoaosibHOM cunbl (6)

[ns nsarnbaembix 31eMeHTOB

Vo =X, (8.46)

rae X, - CpeAHAA BbICOTA CXKaToW 30HbI HETOHA, Y4YMTbIBAIOWAA BANAHME PabOTbl PACTAHYTOro
6eToHa mexay TpelmHammn 1 onpeaensemasn cornacHo 8.31.

v !
3HauyeHuAa KoapdULMeHTa NpMUBEAEHNA CKATOW apMaTypbl K beToHy &, onpeaenatoT no popmyne

(8.14) n KoapdULMEHT NpMBEAEHNA PACTAHYTON apMaTypbl K 6eToHy &, no opmyne

s,red t

a, =——-(8.47)
b,red t

MpueeaeHHbIM Moaynb agedopmauum cxKaToro 6HeToHa onpegenstoT no ¢opmyne (8.15).
MpuseneHHbI Mmogynb gedopmaumm pacTAHYTON apmaTtypbl £

sreds ONPEAENAOT C yYETOM BAUAHMA

pacTAHYTOro 6eToHa Mexay TpewmnHamm no popmyne:

E

s,red ,t

EYI
=——,(8.48)
7%

s

roe Est - onpegenatoT no popmyne (5.18). 3HaueHne koapduumenTa I/ onpeaenatot no popmyne
(8.21). flonyckaetca npunumats W, =1, chegosatensHo O, = &, . NMpu aTom, ecam ycnosue 8.20 He
yA0BAETBOPAETCA, pacyeT NPOMU3BOAAT C y4eToM Koadduumenta ¥/, no popmyne (8.21).

8.30. MOMEHT MHepuMM Naowaam ce4eHns cXKaTon 30Hbl beToHa Ib onpeaensatoT:

a) Npu 4eNCTBUKN TONbKO M3rMbatowero momeHTa M:
ONA 3N1eMEeHTOB NPAMOYro/1IbHOro MonepeYyHoro ceyeHus no popmyne

bx’
I, = 3 ; (8.49)

ONs 3/IEMEHTOB TaBPOBOIO (CO CXKATOM MOJIKOWN) U ABYTaBPOBOro NOMepPeYHbIX CEYEHUIN C HY1IEBOM

v v o 2
JIMHWEN, PaCNOIOXKEHHON B pebpe HUMMKE CKaToM NoKK (xm > hf. ) , Mo popmyne

2
, bx’ bl —b . X
1=1,,+1, = 3m+( 12) Li1+12 ~=0.51 |;(s50)
f

6) npu pencteum usrnbatouiero momeHta M U npodonbHOW cuabl N (CHUMalowWwen uan
pacTarueatoLen):



ANnAa aNeMeHTOB NPAMOYroZIbHOro nonepe4vyHoro ce4eHnA no cbopN\yne

3 2
=l o] 2 05| |, g5
3 X

m

ON1A 3/1IEMEHTOB TaBPOBOro (CO CXKaToM MNOAKON) 1 ABYTaBPOBOro NONEPEYHOro CeYEHUI C HyNEeBOW

v v v !
NIMHWEN, PacnoNOXKEHHON B pebpe HUMKE CKaToM NOKK (xm > hf ) , no dopmyne

3 ? b.—b)h ’
]b:bﬂ+ 1+12 yﬂ—o,s +@ 1+12 yﬂ—O,S .(8.52)
3 X 12 hy

m

B Tex cnyuasnx, Korga onpeaensemas cornacHo 8.31 BbicoTa CaToM 30HbI X, < h; MOMEHT

nHepumn 1, BBIMMCAAIOT KaK ANA 31E€MEHTOB MPAMOYrO/MbHOTO MOMEPEYHOro ceveHus no Gopmynam
(8.49) n (8.51), npuHumas b = b} )

8.31. ina u3rnbaembix 31€MEHTOB NOJIOXKEHNE HEWTPAIbHOMN OCU (CpesiHel BbICOTbI CXKaTOM 30HbI
6eToHa) onpeaenstoT U3 ypaBHEHUS

Sy =Sy —a,S), (8.53)

' o o
rae SbO , SsO n SsO - CTaTU4YECKME MOMEHTbI COOTBETCTBEHHO CXKATOM 30HbI 6eTOHa, pPacTaAHyTON N

cxKaTtoi apMaTypbl OTHOCUTE/NIbHO HeVITpaﬂbHOVI ocu.
Ona anemeHTOB NPAMOYro/sIbHOro NONepPevyHoro cevyeHun 6e3 cxkaTom apMmaTtypbl BbICOTY cxKaToi

30HbI X,, onpeaensatoT no popmyne

X, = hy (\/(%%2)2 +2u.a, —ﬂs%) . (8.54)

ONa NpAMOYrofibHbIX CEYEHWUA C PACTAHYTOM WM CKATOW apmMaTypoi BbICOTY CXATOW 30HbI
onpeaenaoT no opmyne

X, =hy (ﬂsasz + pa, )2 + 2(/%0%2 + oy, %0) _(/’lsaSZ + lus'a_:l) . (8.55)

[na TaBpOBbIX C MOJIKOW B CXKATOW 30HE M ABYTAaBPOBbIX CEYEHMI BbICOTY CKaTOM 30HbI ONpeaenatoT
no popmyne

r ot r\? rr a' ' h} rr '
(ILISaSZ + /Usasl + /Llf) + 2 /LlsaSZ + /Llsasl AO + luf 2h0 _(ILlSaSZ + /Llsasl + /’lf)

m

; (8.56)

= AS ; (8.57)
SNV



, A
M, =——;(8.58)

[ A;‘
My = % (8.59)

rae A; - Nnowaab nonepevyHoro ce4eHnAa ceecoB CHKaTbIX NOJI0K
ro_ r_ '
A, = (b, —b)h) . (8.60

[na BHEUEHTPEHHO CXKaTblX M BHELLEHTPEHHO PaCTAHYTbIX 3/IEMEHTOB MOJIOXKEHWUE HENTPAsbHOM
0CW, BbICOTbI CKaTOM 30HbI ONpeaensaioT U3 ypaBHeHUs

’
IO + as21s0 + asllso

yN = ’ (861)

1
SbO - asZSSO + aslssO

rae Vy - PaccTosaHMe OT HeMTPasbHOM OCK 4,0 TOUKM NPUNOXKEHUA NPOA0AbHON cubl N, oTcToALLei
OT LLeHTpa TAXECTH NOAHOTO ceyeHus (6e3 yueTa TpelwmH) Ha pacctoaHun €, = M / N ;

! !
L, Sbo, I,, Sso/ I, w Sso - MOMEHTbI MHEePUUN U CTaTUYECKME MOMEHTbl COOTBETCTBEHHO

C)KaTol 30HbI 6ETOHA, PACTAHYTOWM M CXKaTon apMaTypbl OTHOCUTEIbHO HENTPANbHOM OCH.
JonycKkaeTca 3HauyeHue BbICOTbI CXKaTOM 30HbI 3/1IEMEHTOB NPAMOYTONbHOIO CeYeHus Npu 4encTBUn
usrmbatoLLero momeHTa M u npogosbHoM cunbl N onpegensats no popmyne

‘]redN
xm = xml i ’ (862)
AredM

rae X, - BbIMMCNAIOT KaK Aaa n3rnbaembix s1emeHToB cornacHo 8.31;

J 1o+ Aoy - MOMEHT MHEPLMW NPUBEAEHHOTO NONEPEYHOrO CEHEHWA 31EMEHTa OTHOCUTENIBHO ero

LEHTPA TAXKECTM M niowagb NPUBEAEHHOrO MOMEPEYHOro CeYeHwus, onpedensembie AAa MNOSHOMo
ceyeHus anemeHTa (6e3 yyerta TpewmH) cornacHo 6.16 - 6.18, 8.28.

B popmyne (8.62) 3HaK "natoc” npMHMMAIOT NpU CRUMatOLWEN NpogoNbHON cUe, a 3HaK "MUHYC" -
Nnpuv pacTar1eatoLLein NPoaobHOM cune.

8.32. ecTKocTb M3rnbaembix }Kene3o0beTOHHbIX 3/1EMEHTOB A0MYCKAeTcA onpesensaTs no popmyne

D=E,, , Az(h-x,),(863)

red,t*"s

roe z - pPacCTofHWe OT LEHTpPa TAXECTU PacTAHYTOM apmaTypbl 40 TOYKM MPUIONKEHUSA
pPaBHOAEMNCTBYIOLLEN YCUIUIA B CKATOM 30HE.

[na anemeHTOB NPAMOYTro/IbHOTO CeYeHusa He3 yyeTa CxKaTol apmaTypbl 3Ha4YeHMe z onpeaenaioT
no popmyne

z=hy—x,/3.(8.64)

[na anemMeHTOB NPAMOYro/ibHOro, TaBPOBOTO C MOJIKOM B C}KATOW 30HE M ABYTaBPOBOro NonepeyHbIx

ceueHuit gonyckaetca npunumats z = 0,87, .



8.33. Mporubbl Kene3obETOHHbIX 3/1EMEHTOB MOXHO ONpeaenaTb Mo obwMm npasuaam
CTPOUTENIbBHOW  MEXaHUKM C WUCNONb30BaHMEM BMECTO KPWBU3HbI HEMOCPEeACTBEHHO W3TMOBHbIX
YKECTKOCTHbIX XapaKTepUCTUK D nyTem 3ameHbl ynpyrux M3rnbHbIX XapaktepucTuk El B pacyeTHbIX
3aBMCMMOCTAX Ha YKa3aHHble XapaKTepucTuKkn D, BbluMcneHHble no popmynam (8.33) u (8.66).

Mpy COBMECTHOM AEeNCTBUM KPaTKOBPEMEHHBIX U AJUTENbHbIX HArPY30K M TEMNEpPaTyp MOHbIN
nporMb snemeHToB 6€3 TPELLUH U C TPELLMHAMM B PACTAHYTOM 30HEe ONpeaenstoT NyTem CyMMMUPOBAHUA
NporMboB COOTBETCTBYIOWMX HArpy3oK M AJUTENbHOCTM HarpeBa, MO aHafOrMM C CyMMMUPOBAHUEM
KPUBM3HbI COrNacHo 8.26, NPUHUMAA KECTKOCTHbIE XapaKTEPUCTUKM D B 3aBUCMMOCTM OT YKa3aHHOW B
3TOM MNYHKTE MNPUHATOW NPOAO/IKUTENBHOCTU AENCTBMA, PACCMATPUBAEMOWM HarpyskM W Harpesa.
[JonyckaeTca npu onpeaeneHnmn XKecTKOCTHbIX XapaKTepUCTUK D 31eMeHTOB C TpeLMHaMKN B PacTAHYTOM

30He NPUHNUMATb KO3 NUNEHT = 1 . B aTOM c/lydae npm COBMECTHOM AENCTBUM KPAaTKOBPEMEHHbIX U
s

ONMTENbHBIX Harpysok M TemnepaTtyp MNO/HbIA NPornb 31eMEHTOB C TPELMHAMWN B PacTAHYTON 30He
onpepensalT NyTem CyMMWUPOBaHMUA NPOrMBGOB OT KPAaTKOBPEMEHHOro AeNCTBMS KpPaTKOBPEMEHHbIX
HarpysoK 1 TemnepaTtyp U OT AJUTENbHOTO AEUCTBUA AJMTE/bHbIX Harpy3oK M TemnepaTtyp, C y4eTom
COOTBETCTBYIOLLMX 3HAYEHMI KECTKOCTHbIX XapaKTepucTMK D, Kak 3TO NPUHATO ANA 3nemeHToB 6es
TPELMH.

8.34. [na u3rnbaembix 3/1€MEHTOB MPAMOYro/IbHOrO, TaBPOBOIO W [BYTAaBPOBOro CEYEHWUN
KPWMBM3HbI Ha y4aCTKax C TPELWMHaMM B PacTAHYTOM 30He AOMNyCcKaeTcs onpeaenatb no ¢opmyne

bt ,ser ,t

1) M —-p,bh’R

r ¢l Est AS hO2

, (8.65)

rae koapduumneHTol ¢ nprHMMatoT no Tabnaunue 8.1, @, - no Tabanue 8.2.



My KoadduumeHTbl @) Npu 3HaueHuax LA, paBHbIX
<=0,07 | 0,10 | 0,15 | 0,20 | 0,30 | 0,40 | 0,50 | 0,60 | 0,70 | 0,80 | 0,90 | 1,00
0,0 0,60 055|049 | 045 | 038 | 0,34 | 0,30 | 0,27 | 0,25 | 0,23 | 0,22 | 0,20
0,2 069 | 065 | 059 | 055 | 048 | 0,43 | 0,39 | 0,36 | 0,33 | 0,31 | 0,29 | 0,27
0,4 0,73 0,69 | 065 | 061 | 055 | 0,50 | 0,46 | 0,42 | 0,40 | 0,37 | 0,35 | 0,33
0,6 075 | 0,72 | 0,68 | 0,65 | 0,59 | 0,55 | 0,51 | 0,47 | 0,45 | 0,42 | 0,40 | 0,38
0,8 0,76 0,74 | 0,71 | 0,69 | 0,62 | 0,58 | 0,54 | 0,51 | 0,48 | 0,46 | 0,44 | 0,42
1,0 077 | 0,75 | 0,72 | 0,70 | 0,65 | 0,61 | 0,57 | 0,54 | 0,52 | 0,49 | 0,47 | 0,45
,ualzial;,u} (b, _b)h}+ 4, al.
T by bh,  bh,
Koagounun KoadpduumeHTbl @, npu 3HaueHuax LO,, paBHbIX
eHTbI
M, /J} <= |007-|01-)| 0,2- | 04- | 0,6- | 0,8- <= |007-|01-| 0,2- | 04- | 06- | 0,8-
0,07 0,1 0,2 0,4 0,6 0,8 1,0 0,07 0,1 0,2 0,4 0,6 0,8 1,0
HenpogonxutensHoe aeiicTsne Harpy3oK U Temnepatyp MpoAoMKUTENbHOE AeCTBUE HArpy3oK 1 TemnepaTyp
0000|0116 | 016 | 0,16 | 0,17 | 0,17 | 0,27 | 0,17 | 0,15 | 0,24 | 0,14 | 0,13 | 0,13 | 0,12 | 0,12

Tabnuua 8.1

Tabnnua 8.2



00|02 02| 0,20 | 0,20 | 0,212 | 0,22 | 0,23 | 0,23 | 0,18 | 0,28 | 0,18 | 0,17 | 0,27 | 0,17 | O,16
00|04 022 023 | 023 | 0,24 | 0,26 | 0,27 | 0,28 | 0,21 | 0,21 | 0,21 | 0,21 | 0,21 | 0,20 | 0,20
00|06 |024]| 025 | 025|027 |02 | 031 032]|023| 023|023/ 023/ 0241|0241/ 0,24
00|08 025 | 0,26 | 0,27 | 0,29 | 0,32 | 0,34 | 0,36 | 0,24 | 0,24 | 0,25 | 0,25 | 0,26 | 0,27 | 0,27
00| 10| 026| 027 | 028 | 0,30 | 034 | 037 | 0,39 | 0,25 | 026 | 0,26 | 0,27 | 028 | 0,29 | 03
0200|024 | 0,23 | 0,23 | 0,22 | 0,21 | 0,21 | 0,20 | 0,20 | 0,21 | 0,20 | 0,18 | 0,26 | 0,135 | 0,14
04|00| - | 031|029 | 027 |02 | 025 |024| - | 027026/ 022|019 | 0,18 | 0,17
0,6 | 0,0 - 0,38 | 0,36 | 0,33 | 0,30 | 0,28 | 0,27 - 0,34 | 0,31 | 0,27 | 0,23 | 0,20 | 0,19
0,8 | 0,0 - - 043 | 0,38 | 0,35 | 0,32 | 0,30 - - 0,37 | 0,31 | 0,26 | 0,23 | 0,21
1,0 | 0,0 - - 0,50 | 044 | 0,39 | 0,36 | 0,30 - - 0,44 | 0,36 | 0,30 | 0,26 | 0,23
0202|029 | 0,28 | 0,28 | 0,28 | 0,27 | 0,27 | 0,27 | 0,27 | 0,14 | 0,25 | 0,23 | 0,21 | 0,20 | 0,19
04 |04 - 041 | 040 | 039 | 0,39 | 0,38 | 0,38 - 0,26 | 0,36 | 0,33 | 0,31 | 0,29 | 0,28
0,6 | 0,6 - - 0,53 | 0,52 | 0,51 | 0,50 | 0,49 - 0,38 | 048 | 0,44 | 0,41 | 0,38 | 0,37
08 |08 - - 0,66 | 0,64 | 063 | 0,62 | 0,61 - - 061 | 0556 | 0,51 | 0,48 | 0,46
1,0 | 1,0 - - - 0,77 | 0,75 | 0,79 | 0,73 - - - 0,68 | 0,63 | 0,59 | 0,50
A, : (b; —b ) h, 4, b, ~b
M = gy B g gy S Ty




HecTKocTb U3rnbaemblx 31€MEHTOB C TPELWMHAMM B PACTAHYTOW 30HE JOMNYCKaeTcs onpeaenaTb no
dopmyne

_ ¢1 Est AS hO2
M —@,bh’R

bt,ser t

. (8.66)

KpvBU3HY BHELLEHTPEHHO CXKATbIX 3/IEMEHTOB, A TaK¥Ke BHEL,EHTPEHHO PACTAHYTbIX 3/1IEMEHTOB NpwU
npuaoXeHnn cuabl N BHE PacCTOAHMUA MeXAy apMaTypamm S U S' Ha yyacTKax C TpewWwnHamMM B PacTAHYTOM
30He onpeaenstoT no popmyne

1 N
—=t—— (8.67)
r Sred b,red t

roe Sred - onpegenstoT no popmyne (8.41) n E,wd’t - no popmyne (8.15).

OnpeaeneHne KPUBU3HbI Kene306eTOHHbIX 3/1eMeHToB
Ha ocHoBe AedpopMaLMOHHOW Moaenu

8.35. MoNHYI0 KPUBM3HY Kene30H6eTOHHbIX 3/1eMEHTOB Ha y4acTKax b6e3 TPeLLMH B PacTAHYTOM 30He
ceyeHua onpeaenatoT no ¢opmyse (8.30), a Ha yyacTKax € TpeLWMHAMM B PACTAHYTON 30HE CEYEeHUS - No
dopmyne (8.31).

3HauyeHuMa KpuBU3H, Bxoaawmx B ¢opmynbl (8.30) u (8.31), onpeaensoT U3 peleHUa CUCTEMbI
ypaBHeHuit cornacHo 7.3.16 CM 52-101 [1]. MNpu 3TOM npu oONpeaeeHMUM KPUBU3H OT
HENPOAO/MKUTENbHOTO LENCTBUA HarpyskM M KPaTKOBPEMEHHOro HarpeBa B pacyeTe WCNONb3yT
AMarpaMmbl KpaTKOBPEMEHHOIO AedOopPMMPOBAHMA CHATOFO M PacTAHYTOro 6eToHa, a Npu onpeaeneHnn
KPMBU3H OT NPOAO/IKUTENBHOrO AENCTBMA HarpyskMm M TemnepaTypbl - AuArpaMmbl ANUTENbHOTO
aAebopmnpoBaHnA GETOHA C PacyeTHbIMM XapPaKTepPUCTUKAMWU AAs NpeaesibHblX COCTOAHUI BTOPOW
rpynnol.

9. KoHcTpyKTMBHbIE TpeboBaHuMA
ObLwue nonoxKeHua

9.1. Ans obecneyeHna Hecyllein CNOCOBHOCTM, MPUTrOAHOCTM K HOPMAsbHOM 3KcnayaTauuu u
[ONTOBEYHOCTU BETOHHbIX M Kene30b6eTOHHbIX KOHCTPYKUMI nomumo TpeboBaHWii, onpesensiemblx
pacyeTom, cneayeT BbIMOHATbL KOHCTPYKTUBHbIE TpeboBaHuA:

No reoMeTPUYECKMM Pasmepam 3/1eMEHTOB KOHCTPYKLUNI;

No apMMPOBAHMIO (COAEPKAHMIO M PACMONOKEHMIO apMaTYpbI, TOJLLMHE 3aWNUTHOTO c/10s 6eToHa,
aHKepOBKe 1 CoegMHEHMAM apmaTypbl);

MO 3aLMTe KOHCTPYKLUUIA OT HEH6NaronpUATHOTO BANSHUA BO34ENCTBUI cpesbl.

lfeomeTpuyeckne pasamepbl KOHCTPYKLNIA

9.2. MUHMMaNbHbIE TEOMETPUUYECKME Pa3MEPbI CEYEHUN KOHCTPYKLMI CeyeT HasHayaTb TaKUMu,
yTObbI 0BECNeuYmBaTh:

HeCyLLYyt0 cNOCOBHOCTb KOHCTPYKLUYK;

BO3MOXXHOCTb HaZ/IeXKalLero pasmeLLeHns apMaTtypbl (PacCTOAHUA MEXAY CTEPXKHAMM, TONLWMHA
3alMTHOrO coA 6eToHa 1 T.4.), ee aHKePOBKN U COBMECTHOM paboTbl c 6eToHOM;

[0CTaTOUYHYIO KECTKOCTb KOHCTPYKLMIA;

HeobX04MMYIO OFHECTOMKOCTb, BOAOHEMNPOHULLAEMOCTb, TEMO0- U 3BYKOU30NALUIO, KOPPO3UOHHYIO



CTOMKOCTb, PaANALMOHHYIO 3aLLNTY KOHCTPYKUMA U T.N.;

BO3MOYHOCTb KaueCTBEHHOI0o U3roTOB/IEHMA NPU BETOHNPOBAHMUM KOHCTPYKLNNA.

9.3. MMHMManbHble pa3Mmepbl NONEePeYHOro ce4eHUA MOHOIUTHBIX KOHCTPYKLMI (an1a obecneyeHuns
KaYeCcTBEHHOI0 U3roTOB/IEHWNS) PEKOMEHAYETCA MPUHUMATb HE MeHee:

80 MM - AnAa cBOA0B U KYNOJOB;

40 MM - oA NNOCKOCTHbIX 3/IEMEHTOB.

Pasmepbl CeYEHUN BHELEHTPEHHO CXKaTblX 3/IEMEHTOB Ana obecrneyeHuMsa WX KECTKOCTU

pekomeHayeTCcaA NPUHNMATb TakKMMU, yTObbI NX TMBKOCTb % B /Ito6oMm Hanpas/1eHUN He npesBblillana

npeaenbHbIX 3HAYEHWUM, YKa3aHHbIX B Tabauue 9.1.

Tabanua 9.1

SJIeMEeHTHL llpenenvHaa rubOKOCThL 1 /i
0
BHEILIEHTPEHHO CXATHX BJIEMEHTOB
Ipu TeMlepaType OeToHa B LIeHTpe
TaxecTU cedenHus, °C

20 50 - 100| 300 500 700 900

BeToHHEIE 90 80 60 50 45 35
KenezobeToHHEIE 200 145 90 55 - -
pumeuanme. JOiasa xeJe300eTOHHBIX BJIEMEHTOB C OIOHOCTOPOHHMUM

apMMPOBAHMEM IMpenesibHElE TMOKOCTM MNPMHMMAKTCS Kak IJigd OeTOHHHX
3JIEMEHTOB.

9.4. B KOHCTPYKUMAX 34aHUIK U COOPYMKEHWUI, UCMbITbIBAIOLWMX TEMMNEpPaTypPHbIE U BAAXKHOCTHbIE
BO3JeNCTBMSA, CieayeT NpefycMaTpuBaTh UX paspesKy TeMNnepaTypHO-yCaJo4YHbIMM LWBAMM, PACcCTOAHMUSA
MeX4y KOTOPbIMM Ha3HayalT B 3aBUCMMOCTM OT TEMMEPATyPHbIX YCAOBUA U KOHCTPYKTUBHbIX
ocobeHHoCTel coopykeHus (6.27).

Mpyu HepaBHOMEPHOW ocaake PyHAAMEHTOB cnefyeT NpeaycMaTpmBaTh pasfaeieHne KOHCTPYKLUIA
0CaA04HbIMU LWBAMM.

ApmunposaHue
3alUUTHbIN coi beToHa

9.5. ApmaTypa, PacnosIoXKeHHaa BHYTPU CEYEHUS KOHCTPYKUWUK, OOMKHA UMETb 3aLLMTHbINA CIOoM
6eToHa (KacaTenbHOe PaccTosHME OT MOBEPXHOCTM APMATYPbl 40 COOTBETCTBYIOLLEN FPAHN KOHCTPYKLNN),
yTObbI 0HECNEUNBATD:

COBMECTHYIO paboTy apmaTypbl C 6eTOHOM;

3aLUTYy apMaTypbl OT BHELIHMUX BO3AENCTBUN (TEXHONOMMYECKMX, TEMNEPATYPHbIX, BAAXKHOCTHbIX U
T.4.);

BO3MOHOCTb aHKEPOBKM U CTbIKOBAHMA apMaTypbl;

OTFHECTOMKOCTb M OFHECOXPAHHOCTb KOHCTPYKLUNA.

9.6. TonWMHY 3aWmUTHOro cnoa 6eToHa cnegyeT NPUHMMATb B 3aBUCMMOCTM OT HasHayeHus
KOHCTPYKLMMU, XapaKTepa paboTbl apmaTypbl B KOHCTPYKLUKN U TemnepaTypbl. MUHUMMaA/bHbIE 3HAYeHuUA
TO/ILLMHBI 3aLUMTHOTO CNos 6eToHa cregyeT NPMHUMaTbL He MeHee:

20 MM - oA paboyelt apmaTypbl B MOHOIUTHBIX KOHCTPYKLUMSAX;

15 mm - onAa paboyeit apmaTtypbl B COOPHbIX KOHCTPYKLMAX;

Ha 5 MM MeHblle - A48 KOHCTPYKTMBHOWM apMaTypbl, MO CPaBHEHUID C Tpebyemon TO/LLMHOMN
3alWNUTHOTO cnos 6eToHa aas paboyen apmaTtypbl;



BO BCeX CNy4anax - He MeHee ANaMeETPa CTEPXKHA apMaTypbl.
MuHMManbHaA ToNWMHA 3aLWLUTHOIO C/10A 6eToHa AO/KHa 6bITb npu TemnepaTtype apmatypbl:

oT 50 1o 100 °C BKIIOUMTEIIBHO .« v vt vt v vt e ene et eneenennens 1,5d;
or 100 mo 300 °C BKIIOUMTEIIBHO & v v vt vt e et eneeneenennens 2,0d;
OT 300 °C BKIIOUMTEIIBHO & s v v v v o e e e e et e emneeesnneeenneens 2,5d.

MuHMManbHblE PaACCTOAHUA MeXAY CTEPXKHAMU apMaTypbl

9.7. MWHUManNbHbIE PACCTOAHWUA B CBETY MENXKAY CTEPKHAMW apMaTypbl cnegyetr NPUHMMATL
TaKMMmM, 4Tobbl 0becneynTb COBMECTHYIO paboTy apmaTypbl C 6ETOHOM M KayecTBeHHOE M3roTOBAEHME
KOHCTPYKLUMI, CBA3AaHHOE C YKNaAKON W ynnoTHeHMem GEeTOHHOM CMecu, HO He MeHee Hambosbluero
OMAMETpPa CTEPIKHA, @ TAKXKE HE MeHee, MM:

25 - nNpu Tropu3OHTaNbHOM WM HAKNOHHOM MONOXEHUM CTEPXKHEN HUXKHEN apmaTypbl,
pacnonoXeHHOM B O4MH UK ABa PAAa;

30 - 7O XXe, oA BepXHEl apmaTypbl;

50 - TO *Ke, MpY PacnoNOXKEHUN HUXKHEN apMmaTypbl Hosiee Yem B ABa pALa (Kpome cTepyKHeN ABYX
HUKHUX PAAOB), @ TaKXKe Npu 6EeTOHUPOBaHUM CTEPXKHEN B BEPTUKAZIbHOM NOJIOKEHUMN.

MpoaonbHOe apMupoBaHue

9.8. B Kene30beTOHHbIX 3/leMeHTax MJolajb CeYyeHus NPoAOJbHOW PacTAHYTOW apmaTypbl, a
TaKXKe CXKaTol, ecnn oHa TpebyeTcAa No pacyeTy, B MPOLEHTAX MNioWaan cevyeHusa 6eToHa, paBHOM
NPOMU3BEAEHUNIO WMPUHbI NPAMOYTO/IbHOTO cevyeHus Mbo wupuHbl pebpa TaBpoBoro (4BYTaBPOBOro)

bh,

0,1 -B VI3FVI6HEMbIX, BHEUEHTPEHHO PACTAHYTbLIX 3/1IeMEHTAaX U BHELUEHTPEHHO CXaTbIX 3/1eMeHTAX

ceyeHna Ha pabouyio BbICOTY cedeHnsa, L = 100% cnepyet npuHUmaTthb He MmeHee, %:

npu rm6koctn — < 17 (aan npAMOyronbHbIX cevernii — < 5);
i i

0 .
0,25 - BO BHELL@HTPEHHO C3KaTbIX 31eMeHTax Npu rmbkoctn — = 87 (ana NpAMOYro/ibHbIX cedeHnit
l

bsos)
i

[NA  NpPOMEXyTOYHbIX 3HaYeHU T[MOKOCTM 3NEeMEHTOB 3HayeHue LI, onpeaenaloT Mo

WHTEPNONALUN.

B snemeHTax ¢ NPOAONbHOM apMaTypOi, PACMONOKEHHON PAaBHOMEPHO NO KOHTYpPY CeyeHusn, a
TaKXKe B LEHTPANbHO PACTAHYTbIX 3/N1EMEHTaX MWHUMAJIbHYIO NIOWAAb CeYeHUs BCel MNpoAo/ibHOM
apmaTypbl ciegyet NPUHUMaATb BABOE 6O0/blUei YKa3aHHbIX Bbllle 3HAYEHUI U OTHOCUTb UX K MOJIHOM
naowaam ceyeHuns 6eToHa.

9.9. B GeTOHHbIX KOHCTPYKUMAX, €CNM NO3BOAAET TemnepaTtypa, ciaefyeT npesycmaTpusaTb
KOHCTPYKTUBHOE apMUpPOBaHME:

B MECTax pe3Koro M3MeHeHMsA pa3smMepoB CeYEHUA 3/1EMEHTOB;

B OETOHHbIX CTEHAX MOoA, U Ha4 Npoemamu;

BO BHEL,EHTPEHHO C}KaTbIX 3/1IeMEHTaX, PACCYMUTbIBAEMbIX NO MPOYHOCTU H6e3 PaboTbl PacTAHYTOro
6eToHa, y rpaHel, rae BO3HUKAIOT PacTArnBatolmMe HanpaxXeHus; npm 3Tom KoapdnumeHT apMnpoBaHus

M, npuHumatoT He meHee 0,025%.

9.10. B ene306eTOHHbIX NMHEMHbIX KOHCTPYKLMAX U NAUTAX HambosbluMe PaccTOAHUA mMeXay
OCAMM CTEP)KHEN NPOAO/SbHOW apmaTtypbl, obecneumBaowme 3PpPeKTMBHOE BOBJieYeHUE B paboTy
6eToHa, paBHOMeEpPHOEe pacnpeneneHme HanpaxeHUn u gebopmalmii, a TaKKe orpaHUYeHne LNPUHDI
PaCKPbLITUA TPELLMH MEKAY CTEPKHAMM apMaTypbl, AO/KHbI 6bITb He Hosee:

200 mm - npu BbicoTe nonepeyHoro cedeHma h go 150 mm;

1,5h 1 400 mm - npm BbiCOTE NOMNepeyHoro cevyeHms h cebiwe 150 mm;



B XKen1e306eToHHbIX KosoHHax: 400 MM - B HAanpaB/ieHUU, NEPNEHAMKYIAPHOM NAOCKOCTM U3rmba,
1 500 Mm - B HanpaB/ieHUN NNOCKOCTU N3rmba.

B 'kene306eTOHHbIX CTEHAX PACCTOAHUA MEXAY CTEPKHAMW BEPTUKANbHOM apMaTypbl NPUHUMAIOT
He 6onee 2t 1 400 mm (t - TONLWMHA CTEHbI), @ FOPU30OHTA/IbHOM - He 6oniee 400 mm.

Hanbonblume paccTosiHUA  MeXAy CTEPKHAMM  pacnpenenutenbHoM  apmatypbl  NAUT
pekomMeHayeTcs NPUHMMATbL He 6onee 2h u 600 mm.

9.11. B 6ankax u pebpax wupuHoi 6onee 150 MM YMCNO NPOAOAbHbIX Paboumx pPacTAHYTbIX
CTEpP)KHEN B NOMNepeyHOM CeYEHUM JOMKHO ObITb He MeHee ABYX. Mpu wupuHe 6anok n pebep 150 mm u
MeHee 0NyCcKaeTcs yCTaHaBAMBaATb B NOMNEPEeYHOM CEYEHUU OANH NPOAONbHbIN CTEPKEHD.

9.12. B 6ankax 4o onopsbl cieayeT 40BOAUTb CTEPXKHU NPOAO/bHOM paboyeli apmaTypbl He MeHee
1/2 nnowaam ceveHmsa CTePXHEN B NPOJIeTE U HE MEHEE ABYX CTEPXKHEN.

B nauTax Ao onopbl caeayeT 4OBOAUTL CTEPXKHM NPOA0/IbHOW paboyelt apmaTypbl Ha 1 M LWNPUHBI
NAMTbI NN0LAAbIO CeveHmA He MeHee 1/3 n/iolaan ceyeHnsa cTepRHei Ha 1 M WMpPUHbI NANTbI B MposieTe.

MonepeyHoe apmupoBaHue

9.13. MonepeyHylo apmaTypy caeayeT yCTaHaBIMBaTb MCXOAA U3 pacyeTa Ha BOCMPUATME YCUINR, a
TAKXXe C LeNbl0 OrpaHUYeHMA PasBUTUA TPELLMH, YAEPrKaHUA NPOAO/bHbIX CTEPXKHEN B MPOEKTHOM
NOJIOXKEHWUU M NPeaoTBpaLLeHMA X BOKOBOrO BbiNMy4yMBaHUA B 1t06OM HanpaBieHUM.

MonepeyHyo apmMaTypy YCTAHaB/AMBAIOT Yy BCEX MOBEPXHOCTEN »KeNe306eTOHHbIX 3/1eMEHTOB,
B6/IM3U KOTOPbIX CTAaBUTCA NPOAO/IbHAA apMmaTypa. [pun 3Tom nonepeyHas apmMaTypa 40/1)KHA 0XBaTblBATb
KpamHWe NpoAo/ibHble CTEPXKHMU.

9.14. OunameTp nonepeyHon apmaTypbl (XOMyTOB) B BA3AHbIX KapKacax BHELEHTPEHHO CXaTbIX
3N1eMEHTOB MPUHUMAIOT He MeHee 0,25 Hanbonbluero guameTpa NPOLAO/IbHOM apMaTypbl U He MeHee 6
MM.

OunameTp nonepeyHoit apmMaTypbl B BA3AHbIX KapKacax M3rmbaemblx 3N1€MEHTOB MPUHUMAIOT He
MeHee 6 MM.

B cBapHbIX KapKacax AuMameTp MnomnepeyHon apmaTtypbl MPUHMMAIOT HEe MeHee AMaMeTpa,
YCTaHaB/IMBAEMOTO U3 YCIOBUS CBAPKM C HAMBONbLUMM ANaMETPOM NPOAOAbHON apMaTypbl.

9.15. B Kene306eTOHHbIX 3/IeMEHTAxX, B KOTOPbIX MOMNEpPeYyHas cuia Mo pacyeTy He MOXKeT ObiTb
BOCNpPMHATA TO/IbKO BETOHOM, cieayeT NpeaycMaTpmMBaTb YCTaHOBKY NOMepeyYHon apmMaTypbl C LLArOM He

6onee 0,5/, n He 6onee 300 mm.

B cnAOWHbIX NAMTaX, a TaKXe B 4acTopebpUCTbIX NAUTaxX BbiCOTON He meHee 300 MM U B Hankax
(pebpax) BbicoTOl meHee 150 MM Ha y4yacTKe 3/1leMeHTa, rAe MnonepeyHas cuaa No pacyety
BOCMPUHUMAETCA TO/IbKO 6ETOHOM, NOMepPeYHYIo apMaTypy MOXKHO He ycTaHaBMBaTb.

B 6askax n pebpax BbicoTo 150 mm 1 6onee, a TakkKe B YacTopebpucTbix NanTax Bbicotol 300 mm
n bonee, Ha y4acCTKax 3/1e€MeHTa, rae nonepeyHas cuaa no pacyety BOCNPUHUMAETCA TO/IbKO BETOHOM,

cnepyet npeAycMaTpuBaTb YCTAHOBKY NOMEPeYHoi apmMmaTypbl ¢ Warom He bonee 0,75h0 n He bonee

500 mm.

9.16. Bo BHELEHTPEHHO CXATbIX JMHENHbIX 31IeMEHTAX, @ TaKKe B M3rMbaemblx 3ieMeHTax npu
Ha/IM4MM YYUTbIBAEMOW B pacyeTe CXKaTOW NpPOAO/IbHOM apmaTypbl, C LEenbld MNpesoTBpalLeHun
BbINy4YMBAHWUS NPOAOSbHOM apMaTypbl, CheayeT yCTaHaBIMBATb MOMNEPEYHYO0 apMaTypy C LWarom He 6osee
15d 1 He 6onee 500 mm (d - AMameTp cKaToi NPOAOALHOW apMaTypbl).

Ecan nnowasb ce4eHUs CHaToM NpPoLOAbHOW apmaTypbl, YCTaHABIMBAEMOW Y OLHON M3 rpaHen
anemeHTa, bonee 1,5%, nonepeyHyto apmaTypy caeayeT ycTaHaBaMBaTb € warom He 6onee 10d u He
6onee 300 mm.

9.17. KOHCTPYKUMA XOMYTOB (MonepeyHbiX CTepKHel) BO BHELEHTPEHHO CXaTbIX JIMHENHbIX
3NeMeHTax A0/XHa b6biTb TakoW, yTOGbl MPOAO/bHblE CTEPXHM (MO KpalHen mepe, yepes OAMH)
pacrnonaranucb B mecTtax nepernbos, a 3T nepermbbl - Ha pacctoAHMKU He 6onee 400 Mm MO WIMPUHE
rpaHu. Mpu WwupmKHe rpaHn He 6onee 400 MM M YMcae NPOAOAbHbLIX CTEPXKHEN Y 3TOM rpaHM He 6onee
yeTblpex 4ONYCKaeTCA 0XBaT BCEX MPOAO/bHbIX CTEPXKHEN OAHUM XOMYTOM.

B anemeHTax, Ha KoTopble AEWCTBYIOT KPYTALLME MOMEHTbI, NoMepeyHas apmaTtypa (XomyTbl)
O0J/IKHA 06Pa30BbIBATb 3aMKHYTbIN KOHTYP.



9.18. MNonepeyHyo apmaTypy B NaMTax B 30He NPOAABANBAHMA YCTaHAB/AMBAIOT C Warom He 6onee

1/3h, v 1e 6onee 300 mm. CTepskHu, BaMKaiiuMe K KOHTYPY rpy30BOii NAOWAAM, PacrnonaraioT He
6amke h, /3 v ne panee Ky /2 ot 3Toro KoHTypa. MpK 3TOM WMPKMHA 30HbI NOCTAHOBKW NONEPeYHON

apmaTypbl OT KOHTypa rpy30BOW MNOWAAM AO/MKHA ObiTb He MeHee 1,5h0. PacctonHue mexKay

CTEPKHAMM MONEepeyHol apmMaTypbl B HanpaB/ieHWUAX, NapanfiefibHbiX CTOPOHAM PacYeTHOro KOHTYpa,
NpUYHUMatoT He 6onee 1/4 gAMHbI CTOPOHbI PACYETHOro KOHTYpa.
PacyeTHyto nonepeyHylo apMmaTypy B BUAE CETOK KOCBEHHOTO apMMPOBaHUSA NPU MECTHOM CKaTuu

(cmaTuK) pacnonaratloT B npedenax pacyeTHon naowaam A npeacTaBAeHHOMN Ha puUcyHKe 7.8. Mpu

b,max ?
pacnosioXKeHUN rpy30BOi NAOLLAAM Ha YTy S1EMEHTA CETKM KOCBEHHOIO apMMPOBaHUA pacrnosiaratoT no
naowagmn ¢ pasmepamMmu B Ka*kAOM B3aUMHO NeprneHAUKY/IAPHOM HanpaB/ieHUN He MeHee CyMMbI OJ/IWH
ABYX B3aMMHO NepneHANKYNAPHbIX CTOPOH FPYy30BOM MOLWAAM OT Kpas 31EMEHTa B paccMaTpMBaeMom
Hanpas/ieHMM (pUCYHOK 7.8, T).

Mo rnybuHe ceTkn pacnonaratot:

npv ToNWwmMHe anemeHTa bonee yasoeHHoro 6onbliero pasmepa rpy3osoi naowaam - B npegenax
yABOEHHOro pa3mepa rpysoBoi naowaau;

npv TONILLUHE 3N1eMEeHTa MeHee yABOeHHOro 6oabliero pasmepa rpysoBon naowanm - B npegenax
TO/ILUMHbI 3/1EMEHTA.

9.19. lNonepeyHasa apmaTypa, NpeayCMOTPEHHAA ANA BOCMNPUATMA NONEPEYHbIX CUA U KPYTALLMX
MOMEHTOB, a TaKXe Yy4yuTbiBAaeMasa Npu pacyeTe Ha NPOLABAMBAHME, AO0/KHA WMMETb HALEXKHYHO
aHKEPOBKY MO KOHLAM MyTeM MNPWUBapKM WM OXBaTa NPOAOJIbHON apmaTypbl, 0b6ecrneynBaroLLyto
PaBHOMPOYHOCTb COEAMHEHWNI U NOMEPEYHOM apmaTypbl.

AHKepoBKa apmarTypbl

9.20. AHKepOBKY apMaTypbl OCYLLECTBASAIOT OAHUM U3 CAeayoWwmX cnocoboB Uan Mx coueTaHUEM:

B BUAE NPAMOro OKOHYaHUSA CTePXKHSA (MpAMas aHKepoBKa);

C 3arMbom Ha KOHLLE CTEPKHA B BUAE KPIOKa, oTrnba (nanku) unm netnu;

C NPUBAPKOM NN YCTAHOBKOM MOMEPEYHbIX CTEPIKHEN;

C NPUMEHEHMEM CneLManbHbIX aHKEPHbIX YCTPOMCTB Ha KOHLE CTEPIKHA.

9.21. MpAamMyto aHKEPOBKY M aHKEPOBKY C IANKaMKn A0MNYCKAeTCA NPUMEHATb TO/IbKO A41A apMaTypbl
nepuvogmyeckoro npoduns. Ona pacTAHYTbIX NaLKUX CTEPXKHeW cneayeT NpeaycMaTpuBaTb KPIOKM,
neT/n, NPMBAPEHHbIE NOMNepeYHble CTEPXKHM UM CNeLnanbHble aHKepHbIe YCTPOMCTBa.

Nlankn, KpOKW U NeTan He peKoMeHAyeTcA NMPUMEHATb ANA aHKePOBKM CATOM apmaTypsbl, 3a
WCKNIOYEHWEM TN1afAKOM apmMaTypbl, KOTOpas MOMEeT NoABepraTbCs PACTAKEHUIO MNPU HEKOTOPbIX
BO3MOXHbIX COYETaHMAX Harpy3ok.

9.22. Mpwun pacyeTe AMHbI aHKEPOBKMU apmMaTypbl CAeAyeT y4MTbiBaTb CNOCOO aHKepPOBKM, KJacc
apmaTypbl 1 ee npoduab, AMameTp apMaTypbl, MPOYHOCTb BETOHA U ero HanpAXeHHOoe COCTOSHNE B 30He
aHKEPOBKW, KOHCTPYKTUBHbIE pelleHUs 3/1eMeHTa B 30He aHKePOBKW (Hanuume nonepevyHomn apmatypsi,
NONIOMKEHME CTEPXKHEN B CEYEHMUM INeMeHTa U Ap.).

9.23. ba3oByt0 (OCHOBHYI0) ANUHY aHKEPOBKM, HEOBXoAUMYIO ANA Nepeaayun yCUams B apmaTtype Ha

6€eTOH C NOMHbIM pacy4eTHbIM 3HAa4YEHNEM CONPOTUBNEHNA apMaTypbl PaCTAXKEHUIO Rst' onpeaenAaroT no

dopmyne

RstAs
0,an = ’ (91)
’ Rbondus

rae AS n us - COOTBETCTBEHHO M/1OWaAb NONEPEYHOTO Ce4YeHNA aHKEPYEMOTO CTEPKHA apmMaTypbl
N nepmnmeTp ero ce4yeHuna, onpegenaemboie N0 HOMMHAZIbHOMY ANAaMETPY CTEPIKHA;

R, - pacuetHoe conpoTueneHne apmaTypbl pacTaxeHuio, onpeaensemoe no dopmyne (5.20),

npuHuman ¥, no tabauue 5.13 ana TemnepaTypbl apmaTypbl B 30HE aHKEPOBKMY;



R - pacyeTHOe conpoTuBaEeHUe cuenneHna apmaT b|C6€TOHOM,ﬂ MHUMaemoe paBHOMEPHO
bond

pacnpeneneHHbIM NO AJIMHE aHKEPOBKU U onpeaenaemoe no d)opmyne
Rbond = 771772Rb[[ ’ (92)

roe Rb” - pacyeTHoe conpoTMBaeHMe BETOHaA OCEBOMY PaCTAXKEHMIO, onpeaensemoe no popmyne
(5.7), npuHuman ¥, no tabauue 5.3 ana TemnepaTypbl 6€TOHA B 30HE aHKEPOBKMY;

17, - KO3GOUUMEHT, yUNTbIBAIOWMIA BANAHWE BMAA MOBEPXHOCTM apmaTypbl U MPUHUMaEMbIA
paBHbIM:

n = 1,5 - ana rnagkoit apmatypsi;

n = 2,5 - pna apmaTypbl NePUOANYECKOTo NPOdUNS;

17, - K03pULMEHT, yUUTbIBAIOLLMIA BAMAHME pa3mepa AMameTpa apmaTypbl U MPUHMMAEMbIii
paBHbIM:

1, =10 - npu gnamerpe apmatypsl d, <32 MM ;

n, = 0,9 - npu guametpe apmatypbl 36 v 40 mm.

9.24. Tpebyemylo pacyeTHYO AJIMHY aHKEPOBKM apMaTypbl C Y4ETOM KOHCTPYKTMBHOIO pelleHus

3/IeMEHTa B 30He aHKEPOBKM onpeaensioT no popmyne (9.3), Ho npuHumatot He menee 0, 3[0 a TaKxe

an’

He menee 15d 1 200 mm.

s,cal

Lan = alO,an A

,(9.3)

rae [, ., - 6a3oBas AnvMHa aHKepOBKK, onpeaensemas no dopmyne (9.1);
A s As’ef - niowaab NonepeyYHoro ceyeHns apmatypsbl, Tpebyeman no pacyety U pakTMUecku

YCTaHOB/IEHHAsA COOTBETCTBEHHO;

O - KO3pPUUMEHT, yUUTLIBAIOLLMIA BAUAHNE HA AJMHY 30HbI aHKEPOBKM HaNpPSAXKEHHOrO COCTOAHMA
6eToHa M apmaTypbl C Y4eTOM TemnepaTypHbiXx aAedopmauui M  CaMOHANPSAMKEHUA, a TaKXKe
KOHCTPYKTUBHOIO peLlleHns 31EMEHTA B 30HE aHKEPOBKMU;

a =1,0 - ana pactaHyTbix CTEpXKHER;

a =0,75 - ana oxatbix CTepXKHEN Nepmoanyeckoro npoduasa ¢ NPAMbIMU KOHLAMM UM F1aaKOM
apMaTypbl C KPOKamMm.

JonyckaeTca ymeHbluaTb A/MHY aHKEPOBKM B 3aBMCMMOCTM OT KoJMyecTBa WM AMameTpa
nonepeyYyHon apmaTypbl, BUAA aHKEPYHOLWMX YCTPOMCTB U BE/IMYMHbI NonepeYyHoro obxkatns 6eToHa B 30He
aHKEePOBKMU, HO He MeHee Yem Ha 30%. B ntobom cnyydae pakTUYECKYHO AMHY aHKEPOBKM NPUHUMAIOT He

menee 0,3/, ., aTakke He meHee 15d 1200 mm.

0,an’

9.25. Yeunve N, BocnpuHMmaemoe aHKepyembIM CTEP)KHEM apMaTypbl, ONpeaenaioT no opmyne

R_ Al
N — StT7Ss"s S Ieﬂ[4Y , (94)
l K K

N
an

s,cal
4,
s ef
ls - pacCcTtoAHME OT KOHUa aHKepyemoro CTepXHA 4O pacCMmaTpMBaemMoro nonepeyHoro cevyeHuA

rae lan - ANINHa aHKEPOBKU, onpeagenaeman no 9.25, NPUHUMaA OTHOLWEHNE



3/1eMeHTa, NPUHUMaeMOoe B KauyecTBe AJIMHbI aHKepoBKM, Tpebyemoi ans nepegaun yeuama N, 8
apmaType Ha beToH;

Rs[ - pacyeTHOe COMPOTUBAEHWME apMaTypbl PacTAKeHWto, onpegensemoe no ¢opmyne (5.20),
npuHuman ¥, no tabauue 5.13 ana TemnepaTypbl apmaTypbl B 30HE aHKEPOBKMY;

A, - nnowasb nonepeyHoro cevyeHNs aHKepPyeMOoro CTePKHA.

9.26. Ha KpaiHMX cBOBOAHbLIX OMOpax 3/1EMEHTOB AJ/IMHA 3anycKa PacTAHYTbIX CTep)KHel 3a

BHYTPEHHIOIO rpaHb cBo60aHOM onopbl npu BbinonHeHun yenosua O < O, (em. 7.22 - 7.26) gomkHa

COCTaB/1ATb HE MeHee Sds . Ecnn yKazaHHoOe ycnosue He co6mop,aeTcn, ANNHY 3aNyCKa apMaTypbl 3a rpaHb

onopbl onpegenatoT no 9.25.

9.27. MNpu yCTPOICTBE HA KOHLAX CTEPXKHEN CMeunanbHbiX aHKepPOB B BUAE NAACTUH, WalKb, raek,
YrONKOB, BbICa*KEHHbIX FOI0OBOK W T.M. NAOWAAb KOHTaKTa aHKepa ¢ 6eToHOM [0/)KHa YyA0BAETBOPATb
yCnoBuio npoYHocTM 6eToHa Ha cmaTue. Kpome Toro, npu NPOEKTUPOBAHNM aHKEPHbIX AeTanen cneayet
YYUTbIBATb XapPaKTEPMUCTUKN META/1/1a N0 CBAPUBAEMOCTH, a TaKKe CNocobbl M YC/IOBUA CBAPKU.

CoeauHeHMA apmaTypbl

9.28. inA coeagnHEHMA apMaTypbl NPUHUMAIOT OAUH U3 CeAYOLWNX TUNOB CTbIKOB:

a) CTbIKU BHaxX/NeCTKy 6e3 cBapKu:

C NPAMbIMM KOHLAMMW CTEPIKHEN Nepuoanyeckoro npoduns;

C NPAMbIMU KOHLLAMU CTEPXKHEW C NPUBAPKOM UAWN YCTAHOBKOM HA AJIMHE HAaX/NeCTKM NonepeyHblxX
CTepXKHew;

€ 3armbamm Ha KoHLLaxX (KPHOKKM, Nanku, NeTau); Npu sToM A1 ragKUX CTEPKHEN NPUMEHAOT TONIbKO
KPIOKK 1 NeTAN;

6) cBapHble M MeXaHUYeCKMe CTbIKOBble COeAMHEHUA:

CBapKOM apmaTypbl;

C NPUMEHEHWEM CMeuuanbHbIX MeXaHUYEeCKUX YCTPOMCTB (onpeccoBaHHble MydTamu CTbIKM,
coefiHEHME apMaTypbl C BUHTOBbIM NEPUOAUYECKMM Npodunem pesbboBbiIMM MydTamu u ap.).

9.29. CTblKM apmaTypbl BHax/iecTKy (6e3 cBapKu) NPUMEHSIOT MPU CTbIKOBAHWU CTEPXKHEN C
AnameTpom pabouyeir apmatypbl He 6onee 40 mm. Ha coeguHeHMs apmaTypbl BHaxXJ1ecTKy
pacnpoCcTpaHAOTCA YKa3aHuAa 9.22.

CTbIKM pacTaHYTOM UK CKaTOM apMaTypbl ZOKHbI UMETb AJMHY Nepenycka (HaxnecTkn) He meHee

3HaueHna anuHbl 1, , onpeaensemoro no ¢popmyne

As cal
le = alO,an T ’ (95)

roe [ - 6a3oBas A/IHA aHKepPOBKMK, onpeaensemas no ¢opmyne (9.1);
A

s, cal ?

0,an
As,ef

O - KO3PPULMEHT, YUNTbIBAIOLLNI BAMAHUE HANPSAKEHHOrO COCTOAHWUA apmMaTypbl, KOJMYECTBO
CTbIKYeMOM apMaTypbl MO OTHOLIEHWUIO K OBLLEMY KOIMYECTBY apMaTypbl B 3STOM CEYEHUU U PACCTOAHUA
MeXAY CTbIKYEMbIMU CTEPKHAMM.

Mpwn coeguHeHMM apmaTypbl nepuoanveckoro npoduaa ¢ NPAMbIMU KOHLAMM, A TaK¥Ke FNagKux
CTEPXKHEeM ¢ KapKacamu Uan netnamm 6e3 fOoNONHUTENbHbIX aHKEPYIOLWNX YCTPOMUCTB, KOIGPULMNEHT O
015 PacTAHYTON apMaTypbl MPUHUMAIOT paBHbIM 1,2 U gna cxkaTon apmatypsbl - 0,9. Mpu 3TOM JONXKHbI
6bITb COONIOLEHBI CieaytoLLme YCNoBUA:

OTHOCUTE/IbHOE KO/IMYECTBO CTbIKyeMOW B OAHOM pPACYETHOM CeYeHUW 3eMeHTa paboueit
pPacTAHYTON apmaTypbl nepuoanyeckoro npodunsa Ao/KHO b6biTb He bonee 50%, rnagKkon apmaTypbl C
KpIOoKamMu uamn netnamm - He 6onee 25%;

ycunue, BOCNPUHUMAEMOE BCEN NMOMEPEYHOM apmaTypoi, yCTaHaBAMBAaeMOW B Npeaenax CTbiKa,

-cm. 9.24;



OOJIKHO bbITb HE MeHee NOIOBUHbI YCUINSA, BOCNPUHUMAEMOTO CTbIKYyEMOM B O4HOM PacyeTHOM CeYEHUN
3/leMeHTa pacTAHYTOM paboyen apmaTypoii.

CTblKM paboyeii pacTAHYTOM apmaTypbl BHaXNeCTKy 6e3 cBapKu cneayeT, Kak NpaBmao, pacnoaaratb
"Bpasbexkky". MpM 3TOM CUMTAETCA, YTO CTbIKM PACNO/IOXKEHblI B PA3HbIX CEYEHUAX, €CAN PACCTOAHUA

Mexay 6MKHUMM KOHLE@MK cTepskHel HaxnecTok He meHee 0, 3ls .

PacnpeaenvTtenbHyto 1 CXKaTyo apMaTypy AOMNYCKAETCA CTbIKOBATb B O4HOM CEYEHMM.

PaccTosiHue mexKay CTbIKyeMbIMU PabouyrmMm CTEPKHAMM apMaTypbl He AOMKHO NPeBbIWaTh 4ds .

PaccTosHMe mexay COCEeAHWMM CTbIKaMW BHAX/JIECTKY MO WMPUHE 31EMEHTa AO0NKHO 6biTb He
MeHee st n 30 mMm. B KayecTBe O4HOr0 PacYeTHOro CeYeHWA 3NemeHTa, PacCMaTpPUBAeMoro Ans
onpeaeneHns OTHOCUTENbHOTO KOJIMYECTBa CTbIKyeMOl apmaTypbl B OAHOM CEYEeHWW, NPUHUMAIOT
yuacToK 3nemeHTa BAOAb CTbikyemoit apmatypbl gnuHoii 1,3/ . Cuntaerca, uto cTbiku apmatypbi
pacnonoeHbl B O4HOM PacyeTHOM CEYEHUM, EC/IN LLEeHTPbI 3TUX CTbIKOB HAX04ATCA B Npeaenax AJIMHbI
3TOro y4acTKa. [lonycKaeTcsa yBe/MYnMBaTb OTHOCUTE/IbHOE KOJIMYECTBO CTbIKYEMOM B O4HOM PacyeTHOM

ceyeHMn anemeHTa pabouelt apmaTypbl Ao 100%, NpUHMMaA 3HadeHue KoaddpuumeHta & =2 . Mpw
OTHOCUTENIbHOM KOJIMYECTBE CTbIKYyEMOM B OL4HOM PaCTAHYTOM CEYEHWW apmaTypbl NepuoamnyvecKkoro
npodunsa bonee 50% u rnagko apmatypbl 6onee 25%, 3HaueHue KoadpduuneHtTa & onpepensaoT no
JIMHEeMHOWN NHTePNONALUN.

MpyY HanuMuMM [ONONHUTENBHBIX AHKEPYIOWMX YCTPOMCTB HA KOHLAX CTbIKYEeMbIX CTepXKHel
(npmBapka nonepeyHol apmaTypbl, 3arMb KOHLLOB CTEPXKHEN nepuoamyeckoro npoduns u ap.) oJavHa
nepenycka CTbIKyEMbIX CTEPXKHEN MOXKeT ObITb YMeHblueHa He 6onee yem Ha 30%. B ntobom cnyyae,

daKTMUecKas AaMHa nepenycka AomkHa bbb He meree 0,4l He meHee 206[5 n He meHee 250

0,an
MM.

9.30. Npu coeanHEHUN apmaTypbl C UCMOJ/Ib30BaHNEM CBAPKM BbIOOP TUMNOB CBAPHOI0 COeANHEHMUA
M cnocoboB CBapKM NPOM3BOAAT C Y4ETOM YC/IOBUI SKCNIYATALLUN KOHCTPYKLMM, CBAPUBAEMOCTU CTaNIU U
TpeboBaHUIA NO TEXHONOrMM MU3FrOTOBNEHMA B COOTBETCTBUM C AEWUCTBYIOLMMW HOPMATUBHLIMMU
nokymeHTamu (FTOCT 14098).

9.31. NpKn MCcNONb30BaHMM A5 CTbIKOB apMaTypbl MEXaHUYECKUX YCTPOUCTB B BUAE MydT (MydTbl
Ha pe3bbe, onpeccoBaHHble MydTbl U T.4.) HECYLLAA CNOCOBHOCTb MydTOBOro COeAMHEHMA AOKHA ObITb
TaKOM e, YTO M CTbIKyEMbIX CTEPKHEN. KOHLbI CTbIKYEMbIX CTEPXKHEN CesyeT 3aBOAMTb Ha Tpebyemyto
ONHY B MydTy, onpesenaemyro pacHeTom UK OMNbITHbIM NyTeM.

THyTble CTEPXKHM
9.32. MpX NpUMEHEHUM THYTON apmaTypbl (OTrMbbI, 3arnMbbl KOHLOB CTEPXKHEN) MUHUMA/bHbBIN

AvameTp 3arMba OTAENbHOro CTEeP)KHSA [0/KeH ObiTb TakMM, 4TObbl M3beXKaTb paspylieHus Wan
pacKasblBaHMA BETOHa BHYTPU 3arMba apmMaTypHOro CTEPXKHA U ero paspylueHue B mecTe 3arnba.

MUWHMMaNbHBIN AnaMeTp OnNpaBKK don ONA apmaTypbl NMPUHUMAIOT B 3aBUCUMOCTU OT AMameTpa

cTepxHa d He MeHee:

DNA TNafKUX CTEPXKHEI:
d, =2,5d npn d, <20MMm;
d, =4d npn d 220 MM;

ONA CTEPXKHEeM nepruogmyeckoro npodpunsa:

d, =5d npn d, <20MM;

d, =8d npn d 220 MM.



CTbIKM 31eMeHTOB COOPHbIX KOHCTPYKLUMIA

9.33. CTblKM MeXKAay CTEHOBbIMM MNAHENSAMM U3 KAPOCTOMKOro 6eToHa npesycMaTpuBaloT Ha
pacTBope, C YyCTaHOBKOW 6eToHHOro 6pyca pasmepom 5 x 5 cm (pucyHoKk 9.1). B cTbiKax naHenen,
nepeKkpbiBatowmx paboyee NPOCTPAHCTBO TEMIOBOro arperata, 6eTOHHbIM 6pyc yCTaHaBAMBalOT Ha
pacTBOpe C MeHee HarpeTol CTOpoHbl pebep. MPOCTPaHCTBO MeXay pebpamMu CTbIKyeMbIX NOABECHbIX
naHenel ¢ KOHCONbHBIMM BbICTYNAMM NANUTLI 3aMONHAIOT TENJOM30ALUOHHBIM MaTePHAIOM.
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a - CTbIK pebpucTbix NaHenen B cteHax; 6 - To e,

B MOKPbITUAX; B - TO e, C KOHCO/IbHbIMW BbICTYMaMMU; I - CTbIK
ABYXCNOMHbIX NaHenei; 4 - CTbiK NaHenel ¢ OKanMAALWUM
apMaTypPHbIM KapKacoM; e - CTbIK MaHeNein C OKaliMAAIOLWMM KapKacom
N3 TAMKEOro apoCToMKoro 6eToHa; X - CTbIK NaHenel nu3 nerkoro
¥KapOoCTOMKoro 6eToHa; 1 - TAXKe bl }KapoCTONKMI BEToH;

2 - apMaTypPHbIN KapKac; 3 - Nerkuii }apoCcTonKuii 6eToH

¢ 1100 u meree; 4 - 6pycok ceuernem 50 x 50 MM U3 TAKENOTO

}KapOCTOWKOro 6eToHa; 5 - cTepeHb D6 MM ; 6 - }apoCToiikuit
pacTBOp; 7 - YrONI0K ECTKOCTU NaHenu; 8 - 3)KapoCTONKUIA Nerkui

6etoH ¢ 1200 u b6onee; 9 - aHKep; 10 - TENION30NALMOHHAA
npocnoika TonwmnHom 10 - 20 mm; 11 - meTanIn4yeckuii ncT;
12 - cTblKOBas HaKnagka

PucyHok 9.1. CTblKM 3/1eMeHTOB COOPHbIX KOHCTPYKUUI
M3 ¥KapocToliKkoro 6eToHa

CTbIKM MeKay NaHeNAMM U3 JIETKOTO }KapoCTOMKOro 6eToHa 3ano/IHAT PacTBOPOM NPOYHOCTLIO Ha
cKaTue, MeHbluei npoyHocTM 6eToHa ¢yTepoBKU. MapKy pacTBopa MNPUHUMAOT He HuKe MI15.
MpoaonbHble TOPLEBbIE NMOBEPXHOCTU MaHenen AO0MAXHbI MMETb Ma3bl MAW CKOCbl, yAeprKuBarowme
pPacTBOP OT BbiMaAeHUA.

TONWMHY WBa CTbIKa MeXKay COOPHbIMU 3/1eMEHTAMM TEMNOBbIX arperatoB NPUHMMAKOT HEe MeHee
20 mm.

9.34. CoeanHeHue apmaTtypbl B COOPHbIX 31€MEHTax W3 »KapoCTOMKoro 6eToHa AonycKaetca
BbINO/IHATL Yepe3 OKaMMAAIOWME YrosiIKM, CTbIKOBble HAKMAAZKWM MM MyTeM CTbIKOBaHMA apmaTypbl
BHAXNECTKY.

B cTbiKax naHenen, nepeaaolmnx yCMans oT apmaTypbl Yepes3 KOCbIHKY Ha CTbIKOBYHO HaKNaAKy C
3KCLEHTPUCUTETOM, NPeayCMaTPMBAlOT aHKepbl M3 apmaTypbl nepuoguyeckoro npoouns. AnvHa

aHKEpPHbIX CTEPKHEN, MPUBAPEHHDIX K N1acTUHe "BTaBp" MM BHAXNECTKY, A0NXKHaA ObITb HE MeHee lan .

EcAan HeobxoAMmylo pacyeTHYO AOJMHY aHKepoB TPYAHO BblAepXaTb M3-3a TemnepaTtypbl,
npesbilWatoWwein npeaesbHoO A0NYCTUMYIO TeMNepaTypy NPpUMeEHeHUs apmMaTtypbl, yCTaHaBAMBAaeMoM No
pacyeTy, TO YMEHbLIAOT AJIMHY aHKepoB C 06A3aTeNbHON MPUBAPKOM K €ro KOHLY AOMNOJHUTENbHOM
MA1aCTUHBI.

OTAenbHble KOHCTPYKTMBHbIE TpeboBaHuA

9.35. WWnpunHy TemnepaTypHO-yCaA04HOro WBa b B 3aBUCMMOCTN OT PacCTosHUA Mexay Wweamu |
onpegensoT no opmyne

b=gl.(9.6)

OTHOCUTENbHOE YONNHEHNE OCU INNEMEHTA gt BbIYNCNAIKOT B 3aBUCUMOCTU OT BUAA KOHCTPYKUUU U

XapaKTepa Harpesa no 6.21 - 6.24.

LWnpunHy TemnepaTypHO-yCaLO4YHOrO LWBA, BbIYMCAEHHYIO NO popmyne (9.6), ysennumsatoT Ha 30%,
€C/IM WOoB 3arnoJiHAeTCcA acbecToBEePMUKYIMTOBbIM PacTBOPOM, KAaO/NMHOBOW BaTOM WAW LUHYPOBbIM
acbecTom, CMOYEHHbIM B I/IMHAHOM pacTBope (pUCyHOK 9.2).
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a - WOB, 3aMN0/IHEHHbIN WWHYPOBbIM acbecTom; 6 - TO XKe,
¢ 6ETOHHbIM BPYCKOM; B - TO XKe, C MeTa/l/INYEeCKUM
KOMMNeHcaTopom; 1 - LWIHYpPOBOM acbecT, CMOYEHHbIM B T/IMHAHOM
pacTBope; 2 - 6eTOHHbIN 6pyCcoK; 3 - KomneHcaTop; 4 - CTa/IbHOM
CTEP)KEHb AMaMeTPOM 6 Mm

PucyHOK 9.2. TemnepaTypHble WBbl B KOHCTPYKLUMAX
13 }KapocToMKoro 6eToHa

TemnepaTypHO-yCcagouHble WBbl B OETOHHbIX W Kene3obeTOHHbIX KOHCTPYKUMAX MNPUHUMALOT
LWMPUHON He meHee 20 mm.

Korga pasneHne B paboyem nNpOCTPaAHCTBE TEMJIOBOrO arperata He pPaBHO aTmochepHoMmy,
TEMMEPATYPHO-YCAA0YHbIM OB AO/KEH MMETb YLMPEHWE AAA YCTaHOBKM 6eToHHOro 6pyca. bpyc
yCTaHaBAMBAOT Hacyxo 6e3 pacTsopa. Mexay 6pycom n meHee HarpeTol NOBEPXHOCTbIO LLIOB 3aMOJHAT
nerko gedopmmpyembim TENJION30NALMOHHBIM MaTeEPUAIOM.

B neyax, rae Tpebyetca repMeTMUYHOCTb pPaboyero NPOCTPaHCTBA, C HApPYXHOM NOBEPXHOCTU B
TEMMepaTypHO-yCaA04YHOM LUBE AO0/IXKEH NpefyCcMaTpMBaTbCA KOMMNEHcaTop.

9.36. [lnA OpraHM30BaHHOIO Pa3BUTUA YCAAOYHbIX TPEWWUH B OETOHE CO CTOPOHbI pabouero
NPOCTPaHCTBA TEN/IOBOrO arperata npeaycMaTpuBatoT ycaZodHble webl. LUBbl wWupuHoi 2 - 3 mm m
rnybuHoi, pasHoii 1/10 BbiCOTbI ceyeHus, Ho He meHee 20 MM, cieayeT pacnonaratb Yepes 60 cm B ABYX
B3aMMHO NepneHAMKYAAPHbIX HanpaBaeHUsax (pucyHok 9.3).

b
L—-—-~~ 600900 MM

Y722 -

X
— e R R

-
Q/L 600—~900 mm 1[




a - KOMMNEHCaLMOHHbIe; 6 - ycagouHble; 1 - KOMMNEeHCaLMOHHbIN LWOB
WMPUHOM 2 - 5 MM; 2 - ycag04HblIl WOB rnybunHom O,Ihf

W LWWMPUHOM 2 - 3 MM

PucyHok 9.3. LLIBbl CO CTOPOHbI HarpeBaemMoi NoBEepPXHOCTH
B KOHCTPYKLMAX U3 KAPOCTOMKOro 6eToHa

9.37. Ycunma ot HEPaBHOMEPHOIo Harpesa 6eToHa No BbICOTE CEYEHUA INEMEHTA AO0NyCKaeTCA YMeHbLUATb:

YCTPOMCTBOM KOMMEHCALMOHHbIX WBOB B 60/iee Harpetoi cKatoi 30He 6eToHa (pucyHOK 9.3). KoMneHcauMOoHHble WBbl WUPKUHOW 2 - 5 MM crepyeT
pacnonaratb yepes 60 cm Ha rnybuHy He 6onee 0,5 BbICOTbI CEYEHUA INEMEHTA B HaMpaBAEHWUU, NEPNEHAUKYAAPHOM K AEUCTBMIO CHUMAKOWMUX YCUAWUA OT
BO34eNCTBMA TemnepaTypbl;

NoBbIEHMEM TEMMEPaTypbl PACTAHYTON apMaTypbl, PACNONOKEHHOW Yy MeHee HarpeTol rpaHy 6eToHa, NOCPeACTBOM YBENNYEHMA TONLWMHBI 3aLLMTHOTO €105
6eToHa MW YCTPOWCTBOM HapPYKHOW TENNON30NALMUMN.

9.38. B »Kene306eTOHHbIX KOHCTPYKUMAX M3 KapOCTOMKOro 6eToHa 414 BOCNPUATUS PaCcTATUBAIOLWLMX YCUAUIM YCTaHaBAMBAIOT apMaTypy Y MeHee HarpeTou
rPaHu ceyeHus sNeMeHTa.
Ecnn B KOHCTPYKUMAX OT Harpysku pacTArMBaloliMe YCWAMA BO3HUKAKOT CO CTOPOHbI 60/ee HarpeTol rpaHu CeYeHUs 3/eMeHTa, TO apmaTypa MOXKeT

BOCMPUHMMATb pacTArMBalowme ycuama npm TemnepaTtype, He NpeBbllalowWwen npegenbHo AONYCTUMYO TeMNepaTypy NPUMEHEHUs apmaTypbl, yCTaHaBAUBAEMYHO
no pacyety (tabauua 5.10).

[N CHUXKeHMA TemnepaTypbl apMaTypbl AOMYCKAETCA YBEIMUMBATD TONLLMHY 3aLWMUTHOMO C105 BeToHa y 6onee HarpeTon rpaHn ceveHns 31eMeHTa 40 WecTu
AVaMeTPOB NPOA0/IbHON apmaTypbl AW NPeayCMaTPMUBaTb TEMNON30ALMIO U3 IEFKOTO XapocTonKkoro 6eToHa (pucyHok 9.4).
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1 - TAXKENbI }KapOCTONKMIA BETOH; 2 - TENJ0N30NALMOHHbIN CNOM
M3 NIErKOro apoCToMKoro 6eToHa; 3 - ceTKa 13 *KapOoCTOMKOM
CTanu guametpom 4 mm; 4 - npoaoabHaa paboyas apmaTtypa

PucyHoK 9.4. KoHcTpyKuMA n3rnbaemoro kenes3obeToHHOro
3NemMeHTa, HarpeBaemoro 4o TemnepaTypbl 6onee 400 °C
CO CTOPOHbI PACTAHYTOM 30HbI

Ha rpaHuue 6eTOHOB pa3Hbix BMAOB CAefyeT YCTaHaBAMBATb KOHCTPYKTUBHYIO apmaTtypy w3
YKAPOCTOMKOM CTanun guameTpom He 6osiee 4 Mm, KOTopasa AOJKHA ObITb NMPUBAPEHA K XOMYTaM.

TemnepaTypa HarpeBa KOHCTPYKTMBHOM apmMaTypbl He [O/KHA MpeBblwaTb NpeaenbHo
OONYyCTUMYIO TeMNepaTypy NPUMEHEHNA KOHCTPYKTUBHOM apMaTypbl, YKasaHHyto B Tabauue 5.10.

9.39. Hecywme U HeHecywMe KOHCTPYKUMM TEenaoBblX arperatoB BbIMNOAHAIOT M3 COOPHbIX
OLHOC/OMHbIX ~ WAM  MHOFOC/NOWHbIX  3nemeHToB. COOpHble  orpaxgalowme  KOHCTPYKLMU
npeaycmMmaTpuBatoT U3 6/10KOB, NUT U NaHeseN.

B [AOBYXCNOMHbIX MNaHenax, MPOEKTUPYEMbIX W3 pPasHbIX BUAOB YKAPOCTOMKOro OETOHa,
TEeNA0M301ALNOHHbIN IETKUIA XKAPOCTONKNIM BETOH MOXKeT npeaycmMmaTpUBaTbCA KaK Co CTOPOHbI paboyero
NPOCTPAHCTBA, TaK U C HAPYKHOM CTOPOHbI TEMIOBOFO arperara.

[na ynydweHua coBMmecTHOM paboTbl OTAENbHbIX CNoeB BETOHA AOMYCKaeTca nNpeaycmaTpusaTth
YCTAaHOBKY KOHCTPYKTMBHOW apmaTypbl MAM aHKepoB. ApmaTypa 3axoAMT B KaxKAbli cnovi 6eToHa Ha
rnybuHy He meHee 50 mm. EC/in B 30HE CONPAXKEHMA OTAENbHbIX C/I0eB 6ETOHA TemnepaTypa npesbiwaeT
npeaenbHO JOMNYCTUMYIO TeMMepaTypy NPUMEHEHUA KOHCTPYKTMBHOW apMaTypbl, YKasaHHyto B Tabauue
5.10, TO ANA yCUNEHUA CBA3M MEXKAY CNOAMM YCTPaUBAKOT BbICTYMbl MM BETOHHbIE LUMOHKW.

B pebpucTbix naHenax NanTy u pebpa BbINOAHAOT U3 TAXKENOr0 UAWU NEFKOFO KOHCTPYKLMOHHOIO
¥KapoCTolKoro 6eTtoHa. B mecTax conpsaxeHus pebep ¢ NAnToM ycTpameatoT ByTbl. Mexay pebpamu c
MeHee HarpeTor CTOPOHbI PacnoiaratoT TENI0BYO U30AALMIO U3 NEFKOFO apPOCTOMKOro 6eToHa nam m3
TENNOU30MALMOHHBIX MaTepuanos. B pebpax naHenn npesycmaTpmBatoT apmaTypHble KapKacbl, KOTopble
[OMKHbI 6bITb 3aBefeHbl B 6€TOH NAUTbl He meHee Yyem Ha 50 mm. Mpwn HeobxoaumocTn, pebpa moryT
BbICTYMaTb 3@ HapyKHYIO NOBEPXHOCTb TEMAOBOM U30AALMU. MANTY NAaHENM apMUPYIOT KOHCTPYKTUBHOM
CBapHOM CETKOM U3 apMaTypbl AMAaMETPOM He 6osiee 4 MM C PACCTOAHUAMU MEKAY CTEPKHAMU HE MeHee
100 mm.

TemnepaTypa HarpeBa CBapHOW CeTKM He f[O/KHA MNPEeBblaTb NPeaenbHO A0NyCTUMYHO
TemnepaTtypy NpUMeEHEeHUA KOHCTPYKTUBHOM apmMaTypbl, YKasaHHyto B Tabauue 5.10. Ecan Temnepatypa
Harpeea nN/UTbl MaHenM npeBbllWaeT npegesbHO  AONYCTUMYKO  Temnepatypy NPUMEHEeHUn
KOHCTPYKTMBHOM apmaTypbl, AOMNYCKALOT NJANTY HE apMUPOBATb.

Ona  HeHecywmx  o6/erYeHHbIX  OrpaKAatoWMX  KOHCTPYKUMI  TenjoBbIX  arperatos
npeaycMaTpUBatoT NErKUE KapoCTOMKME 6eTOoHbI U 3pdeKTUBHbIE TENTOM30NALMOHHBIE MATEPUAbI.

9.40. B ABYXC/OMHbIX MaHeNAx Ha MeTa//IMYEeCKOM SINCTE NerKUI KapOCTOMKUIA BeToH KpensT
aHKepamu, NPUBAPEHHBIMM K IUCTY (PUCYHOK 9.5). AHKepbl MPUHMUMALIOT gMameTpom 6 - 10 mm nau B Buae
nosioc 3 x 20 mm. [InHa aHKepa A0MKHA BbITb HE MEHEE MOIOBUHbI TONWMUHBI GYTEPOBKM, @ paccTosHMe
MeXay HUMK - He bosiee 250 mm. MeTannyeckuii ANCT TONLLMHOW He MeHee 3 MM AO0/IKEeH UMETb
OTOrHYTblE Kpas UM NpUBapeHHble "Ha Nepo" No KOHTYPY YroaKu.
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a - AABYXCNOMHas NaHeAb Ha METaN/IMYECKOM NICTE; 6 - NaHeb
C OKaMMAAIOLLMM KapKaCcoOM U3 TAXKEN0Tro *KapoCTOMKoro 6eToHa;
B - NaHE/b C OKaMMASAIOWMM apMaTYPHbIM KapKacom; I - NaHesNb

CO CTaNibHbIMW aHKepamu 1 3GPeKTUBHOM TEMION30NALMEN;
1 - Yro/IoK }KeCTKOCTU NaHenu; 2 - MeTanIMyecknin ncT;
3 - aHKep; 4 - Nerkui KapocTorkunii 6etoH ¢ D1100 u meHee;
5 - nerkui kapocTtolikuii 6etoH ¢ D1200 v 6onee;
6 - OKAMMNIAIOLLMIN KapKac U3 TAXKENOrO }apoCToMKoro 6eToHa;
7 - apMaTypHbIi KapKac; 8 - apdeKTUBHaA TENIOU301ALMS;
9 - ycagouHbii wos; 10 - waliba

PucyHok 9.5. KOHCTpyKUunmM naHenemn
M3 JIETKOrO }apoCToMKoro 6eToHa

B naHenAx ¢ OKalMAAIOWMM KapKacom NPAMOYro/ibHOroO MAM TpaneumnesmMaHoro cedeHus pebpa
npeaycmaTpMBaloT M3 TAMKENOro UK IETKOTO KOHCTPYKLMOHHOIO }apocToKoro 6eToHa, a NpoCcTpaHCTBO
Mexay pebpamu Ha BCHO TONLWMHY 3aMONHAIOT TEMNJOM30NALMOHHBIM NEFKUM KapOCTOMKUM BeToOHOM.
Pebpa apMMPYIOT NJIOCKMMM KapKacamu, PpacrooKeHHbIMU C MEHEE HArPeTol CTOPOHBI.

KpenneHue naHenen K KapKacy OCyLWecTBAAIT Ha 60ATaxX MAK Ha CBapKe TaK, YTobbl NaHean Morau
cBOHOAHO NepemeLLLaTbCs NpPu Harpese.

B KOHCTPYKUMAX TEeNnNoBbIX arperaToB M3 MOHOJIMTHOTO ’Kesfe3obeToHa Co CTOpOHbl pabouero
NPOCTPAHCTBA B Yr/1aX COMPSAMXKEHNA CTEH, a TaKKe CTEH C NMOKPbITUEM U NEPEKPLITUEM NPeLYyCMaTPUBALOT
BYTbI.

Mpu TemnepaTtype paboyero NpocTpaHCTBA TensjoBoro arperata cebiwe 800 °C orpaxkaatoLlyto
KOHCTPYKLMIO, C LeNblo YBENMYEHUA ee TePMWUYECKOro COMPOTMBAEHWA, LeNaloT MHOToCAOMHOW C
BK/IIOYEHMEM B €€ COCTaB CN0eB M3 3GPeKTUBHOM TenIoM30naLNK (PUCYHOK 9.5, ).



MHoroc/noliHas Hecyl,as MAM CaMOHEeCyL,an KOHCTPYKLMA CO CTOPOHbI paboyero MpoCTpaHCTBa
nmeeT GYyTEpPOBOYHYIO MAWUTY M3 KAPOCTOMKOro OeToHa, a C HeHarpeBaeMoW CTOPOHbI - Hecyliee
OCHOBaHMeE B BUAE Kene30H6eTOHHOW NANTbI UAU METANNIMYECKOTO IMCTA C OKAaMMAAIOWMMM YIONKAMM.
BONIOKHWUCTbIE OrHEYNOpHble MaTepuasbl MPUMEHAIOT B TEMMNEPATYPHbIX 30HAX CEYEHWUS KOHCTPYKLMMU,
€C/IM HEBO3MOKHO NpUMeHeHMe 6onee aeleBbiX U MeHee AedUUUTHBIX MaTePMANOB, Hanpumep, NAnT
WAN MaTOB U3 MUHEpPasbHOM BaTbl.

9.41. [Ona obecneyeHUs HAJEKHONO COEAMHEHUs Hecywero W ¢yTepoBOYHOro CNoeB
MHOTFOC/IOMHON  GYTEPOBKM PEKOMEHAYETCA NPUMEHATb MNPOCTPAHCTBEHHbIE aHKepbl B BUAE
COEMHEHHbIX Mexay coboi KpecToobpasHO YCTAHOB/EHHbIX FHYTbIX CTEPXKHEM, PaCMnOIOKEHHbIX
nepneHANKYIAPHO K apMaTypHOI ceTke (PUCyHOK 9.6).
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1 - NpoCTpaHCTBEHHbIN aHKep; 2 - Kefe306eToHHan HecyLan
nauTa; 3 - MMHepanoBaTHasA U30AAUMA; 4 - NANTHAA U3ONALMS;
5 - apmaTypHas ceTKa; 6 - pyTepoBoYHaa NamTa
M3 }KapoCTOMKOoro 6eToHa

PucyHOK 9.6. MpOoCTPaHCTBEHHbIV aHKEP B MHOTOC/I0MHOM
KOHCTPYKLMM NaHeN C }Kene306eToOHHOW HecyLuen NanTomn

MpocTpaHCTBEHHbIE aHKEPbI YCTaHAB/IMBAIOT B LUBAX NAUTHOMW U MUHEPANOBATHON U30ALMUMN.

PacctoaHue mexagy aHkepamum npuHMUmatoT B npegenax 0,7 - 1 m, a pacctoaHue OT Kpaes NnaHenu 4o
LEHTPa NPOCTPAHCTBEHHOro aHKepa NMPUHMMAIOT KpPaTHbIM pasmepy MAUT TEeNJ0OU30AALMU U PaBHbIM
NMO/IOBMHE PACCTOAHUA MeXKAY aHKepamu. MNanTa U3 KapoCTOMKOro 6eToHa, 3aKpenieHHas ¢ NOMOLLbIO
aHKepoB, OT AeWNcTBUA COBCTBEHHOrO Beca B TFOPM3OHTaNbHOM MOJIOKEHUU NaHenu paboTaeT Kak
OBYXKOHCO/IbHAA CUCTEMA C  MAKCMManbHbIMW  PACTATMBAIOWMMWN  YCUAMAMU B CEYEHMAX NOA
NPOCTPAHCTBEHHBIMW aHKEPaMW, T[4e WMEIOTCA MECTHble apMaTypHble CETKM, BK/AOYEHHble B
NPOCTPAHCTBEHHbI aHKep AN1A YBENNYEHUA NNOLLAAN aHKEPOBKM.

9.42. ®yTepoBOYHAA NMTA U3 XKAPOCTOMKOro HeTOHa B YKPYMHEHHbIX MOHTAXKHbIX 3/1eMeHTax
paspesaerca WBaMM WNPUHON 2 MM Ha OTAE/IbHble YacTu TaKMM 06pa3om, YTOObI KaxKaplit OTAEeNbHbIN
MOHOJIUTHbI y4acTOK OeTOHHOM YTEPOBKM KPenwuicas K OCHOBAHMIO MaHENM YeTbipbMs MAM ABYMA
aHKepamu.

9.43. KOHCTpYKUMK, NepeKpbiBalowme paboyee NpoOCTPaHCTBO TEM/A0BOro arperaTta, Moryt ObiTb
cBO6OAHO ONEPTbIMM HA CTEHbI, MOABECHBIMU UM MOHOJIMTHO CBA3AHHBIMW CO CTEeHaMMW. 1A NOKPbITUIA



npu nposetax 6onee 4 m NpeaycMaTpPUBAOT NoABECHble Basku, NAUTbI U MaHenu. PacyeTHyto cxemy
paboTbl MOABECHOM KOHCTPYKUMWU MPUHUMAIOT KaK A1A ABYXKOHCO/bHOW 6asiku, Npu 3TOM He AONKHO
OONYCKaTbCA BO3HMKHOBEHMA PACTATMBAIOWMX HanpseHWin B BeToHe co CTOpOHbl bonee HarpeTtoi
NoBepxHOCTU. [loABecHble KOHCTPYKUMW He BOCMPUHMMAIOT HUKAKMUX BHELWHWUX Harpysok, Kpome
COOCTBEHHOrO BecCa, M Ha HUX He JAOJXKHbl YCTPamMBaTbCA MOCTUKM WM HACTUAbl ONA XOXKAEHUA
06CcNyKMBatoLWLEro NnepcoHana.

9.44. Kynona 1 cBoApl A0/KHbI UMETb CTpeNy nogbema He meHee 1/12 nponeta B ceTy.

Kynona u ceBoApbl C NJOCKOM BEPXHEN MOBEPXHOCTbIO Y MNATbl MMEIT KOMMNEHCALMOHHLIN LWOB
wupuHon 20 - 40 mm Ha rybuHy, paBHYIO BbICOTE CEYEHMA B 3aMKe (pucyHok 9.7). MpeaycmaTpusaloT
3ano/IHeHME WBa nerkoaedopmmpyemMbiM MaTEPUANIOM M MOKPACKY NAT TOHKMM CI0EM BUTYMHOrO f1aKa.
3a oCeBYIO /IMHMIO B TaKMUX KYMOaax U CBOAAX AOMYCKAETCA NPUHUMATL AYTY OKPYXKHOCTU, MPOBEAEHHYIO
yepes LLeHTpP NATbl U CepeauHy BbICOTbl CEYEHMA B LLEHTPE NponeTa.
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a - Kyrnona nepekpbITUA C TEXHOIOTMYECKMMU OTBEPCTUAMU
N3 }KapoCTOMKoro 6eToHa; 6 - }kenesobeToHHOro Kynosa NoKpbITUS
C NJIOCKOW BEPXHEW NOBEPXHOCTBIO M3 }KapOCTOMKOro 6eToHa;
1 - KOXKyX; 2 - CeTKa U3 MPOBOJIOKM AMAMETPOM A0 6 MM;
3 - KOMMNEHCALUMOHHbIN WOoB WupuHoi 20 - 40 Mmm, 3aMN0/IHEHHbIN



nerkogepopmmpyembim matepuanom; 4 - Kynon; 5 - naTa kynona;
6 - TENNION30NALUMOHHAA NPOCNOMKA ToNWMHOM 20 - 40 mm;
7 - paboyasa apmaTypa ONOPHOro KoAbLa; 8 - TO e, Kynona;
9 - XOMYT U3 NPOBONOKKU aAnameTpom 6 mm; 10 - onopHOe KonbLo;
11 - woB 6eToHMpOBaHUA

PUCYHOK 9.7. KOHCTPYKUMM ANa Kpyraoro TeN/0BOro arperata

B Kynosiax U cBOAax C NJIOCKON BEpXHEl NOBEPXHOCTbIO, MPW BbICOTE ceYeHUsA B 3amMKe 6osee 250
MM, KpOMe OCHOBHOW paboueit apmaTypbl, YCTAaHOBIEHHOM CO CTOPOHbI MEHEe HArpeTon NOBEPXHOCTH,
npeaycMaTpmBalOT KOHCTPYKTUBHYIO CETKY W3 MPOBOJIOKM AMAaMETPOM He 6onee 6 MM C fYEMKOM He
meHee 100 x 100 mm, KOTOpPYIO pacnonaraloT B beToHe ¢ TemnepaTypon, He NpeBblllaloLLen NpeaenbHo
OONYyCTUMYIO TemnepaTypy NPUMEHEHUs KOHCTPYKTMBHOM apmatypbl (Tabaumua 5.10). 3Ty ceTKy
COeaMHAIOT XOMYyTaMU C OCHOBHOM apmaTypoii (pucyHok 9.7, 6).

9.45. Pabouyio apmaTypy B Kene3obeTOHHbIX KOHCTPYKUMAX, Nepepes3aemyto pPasinyHbIMU
TEXHO/IOTUYECKMMM OTBEPCTUAMM, MPUBAPMBAIOT K PaMKaM U3 apMaTypbl UKW NpoKaTa, obpamasatowmm
oTBepcTMA. Bua MmeTanna pamkMm  LOMKEH MPUHUMATbCA, WUCXOAA W3 NPeaenbHO  AO0MNyCTUMOM
TemnepaTtypbl NpMMeHeHUs apmMmaTypbl no Tabauue 5.10.

Maowanb ce4eHNa paMKM B KaXKAOM HanpaBieHUU [0/KHA OblTb AOCTaTOMHOW A/1A BOCMPUATUSA
YCUAWI B Nepepe3aHHbIX CTEPIKHAX.

OTBepctua 60/bIOrO pasmepa caeayet OKaMMAATb aPMUPOBAHHLIMU BOPTOBLIMM 3aMKHYTHIMM
pamamn. CeyeHue CTEHOK OOPTOBbLIX pPam ONPeaensloT M3 pacyeTa Ha YCUAMA OT BO3AENCTBUA
TEMMEepPaTypbl U HArpy3KMu.

9.46. ®yHpameHTbl, 60poBa W ApPYrMe COOPYMKEHWS, PACMNOJIOKEHHbIe NoA 3emaer W
noABepraroLLmMecs Harpesy, A0MKHbI HAXOAUTLCA Bbile Hanbonee BO3MOXKHOIO YPOBHA MPYHTOBbIX BOA.
Mpw HannMunmn BoAbI ciesyeT NpefycMaTpmBaTh MMAPOUN30IALMIO.

9.47. KoXyxu TenaoBblX arperatoB W3 JIMCTOBOM CTasn AOMNyCKAaeTcA npesycmaTpuBaTb, Koraa
HeobxogMmo obecneynTb rasoHenPOHMLLAEMOCTb KOHCTPYKLUMM U Koraa umeetcs 60/1blioe KONMYecTBo
OTBEPCTUM WM ToYeK KpenneHus obopynosaHusa. CoeaMHEHMEe KOXyxa C OETOHOM OCyLLecTBAAIOT
apPMaTYPHbIMW CETKAMM UM aHKEPaMM, MPUBAPEHHBIMMN K KOXKYXY (PUCYHOK 9.7).

9.48. Ecnn XKapocTonMKmnin 6ETOH NoaBEPKEH CUIbHOMY UCTUMPAIOLLEMY BO34ENCTBUIO CO CTOPOHDI
paboyero NPocTpaHCcTBa, TO €ro cjaeayeT 3aWMLaTbh MeTa/lJIMYeCKO NaHUMPHOM CETKOM, MO KOTOPOW
HAHOCUTCS CNOM TOPKPETOETOHa, UM 60KaMn U3 Hanbonee CTOMKOrO B 3TUX YCNOBUAX KApPOCTOMKOro
6eToHa nan orHeynopa.

TpeboBaHusA, yKa3blBaeMble B MPOeKTax

9.49. B paboumnx yepTexkax KOHCTPYKUUIA AN B NOACHUTENLHOM 3aNnUCKe K NPOEKTY AO/MKHbI 6biTh
YKasaHbl:

Hanboblwan TemnepaTypa HarpeBa KOHCTPYKLMM NPU 3KCNAyaTaLmm, NPUHATaA B pacyeTe;

BMA M Knacc 6eToHa no npegenbHO AOMNYCTUMOM TemnepaType NpUMeHeHns;

Knacc 6eToHa Mo MPOYHOCTU Ha CxKaTue M Tpebyemas NpovyHOCTb BeToHa nNpu TemnepaTtype BO
BPEMA 3KCMNIyaTauuu;

BMAbI (KNaccbl) apmMaTypbl M MApKa *KapoCTOMKOM cTanu;

BWA, YBNAXKHEHNA 6ETOHA M ero NepMogMYHOCTb NPU SKCNIyaTauuu;

NPOYHOCTb 6eTOHa NPK OTNYCKe COOPHbLIX 3NEMEHTOB NPeANPUATUEM-U3TOTOBUTENEM;

cnocobbl 06eTOHMPOBAHUA CTLIKOB M Y3/10B, MapKa M COCTaB PacTBOpa AS 3arno/iHeHMs LWBOB B
CTbIKaxX 3/1eMeHTOB.

MpunoxeHue A



NPUMEPbI MPUMEHEHWNA }KAPOCTOMKOIO BETOHA
B 3/IEMEHTAX KOHCTPYKLIM TENOBbIX ATPETATOB

(pekomeHnayemoe)

HamMmeHOBaHME DJIEMEHTEL M3 XapOCTOMKOIO TeMmnepaTypa |PexoMeHIyeMHM
TEeNnJIOBOI'O feToHa pabouero cocTaB OeToOHa
arperara IpoCcTpaHcTBa |moo Tabmauue 5.1

neum, °C (N)
I. B UepHOM MeTaJllypIuUMn
IJoMeHHas Iedb dypMeHHEIE NPUOOPE 1300 16, 19
MlaxTa, IM[IeHb Jiemann 1200 11
T'a300TBOIOE ¥ HAKJIOHHEIMA 800 23, 24
Tas0NpPOBOL
[IEIJIeyJIOBUTEJIb 800 23, 24
BarpaHku »OJsa CTeHEl KOJIOCHMKA U 1300 19
JIaBKM 4YyT'yHa JIaBUJILHOT'O IOsIcCa
BosnyxoHarperaTe- |CTeHH (HMXHSS YacTh), 1200 11
JI IOOMEHHOM Ieuy |IOHUIE
Bopora 800 23, 24
OOXMT'OBEIE MAalMHBEL |HIOKHMI KOJIJIEKTOP U 800 23, 24
arJIoOMepPalMOHHOT'O [IT'a300TBOIE
IIPOUBBONCTBA BepxHUM KOJIJIEKTOP 800 23, 24
HarpeBaTesbHBE CreHne paboumx sguyeek, OO, 1300 19, 21
KOJIO LB KPBIIKA
MeToOouuyeCcKu M30om4umMsa TJIMCCAaXHBIX TpyO U 1200 19
HarpeBaTeJIbHBE CTeHH Ha BHCOTYy 1 M
neum
SMHBEIE TIeuy OJis CTeHE 800 23, 24
3aMenJIEHHOTO
OXJIaXIEHUS
KokxcoBrle OaTapen |[(dyHIOaMeHTH M O0poBa 600 23, 24
ITI. B LUBETHOM MeTaJulypIuu
T'pabuToOBEE MNEUM CTeHH 1200 11
[leuy KUIAMETO CBompl 1 pelmeTka 1100 11, 15
cJjiosa
AJIIOMMHMEBEE U IHMma 1000 10, 11
MaTHUEBLHE
BJIEKTPOJIMBEPEL
SJIEKTPOJIN3EPEHL IHMma 1000 10, 11
CBEPXUMCTOTO
AJIIOMUHM I
TepMmnueckue, CTeHBl, CBOO U IIOQX 1200 11, 19
HarpeBaTeJIbHEE,
OOXMIT'OBLEIE €YU
[IEIIEBEIE KaMEPHL CTeHEl U MOKPHTHUE 800 15




[leun nJjsa CTeHH M CBOI 1000 15
[JIaBJIEHMS JIOMa

AJIIOMVHM A

HamseMmHbe U IHMIme, CTEeHBl M CBOI 1100 11, 15
IO 3eMHEIe

Ias’oxonsl

dochopHEIe Ceon 1100 15
BJIEKTPOIIEUN

deppocniyaBHEE IHMIEe, CTEeHEBI 1000 10, 11
rneum

KamMepHEIE ©neun CBom, CTeHH, II0I 1200 19
SnexkTponuTmudeckue | CTeHs 1000 10, 11

BAHHLBI 1LIBETHOM
MEeTaJIIypPI UM

III. B HedrenepepadbaTHBawue ¥ He@TeXUMUUECKOMN IPOMEBIIJIEHHOCTHU

TpyBuaTHe Ieuu CTeHEl KaMepH palXalum 1000 33 - 37
CBOOBl KaMepH panuvalum 1000 33 - 37
CTeHH KaMeph KOHBEKLUU 1000 23 - 26
CBOIOEl KaMepH KOHBEKLUM 1000 23 - 26
BepTuKalbHO— CTeHEl KaMepH palraluu 900 33 - 37
CeKUMVOHHEEe [I1eun
TpyOduaTele neum dyHIOAMEHTE, CTEHH, CBOIX, 800 10, 11
OecCrnjIaMeHHOTO non, IrepeBaJibHEE CTEeHKU
ropeHusa Tuna b
TpyOuaTEe Ieuu CreHrl, CBOI, IIOXI 850 - 1100 23 - 26,
©ecCrjaMeHHOTO 33 - 37
ropeHusa Tuna 3P
TpyGuaTEEe Meun To xe 900 - 1100 23 - 26,
OeCnjIaMeHHOTO 33 - 37
TopeHus Tuna 3]
TpyBuaTEe [euun CTeHBl, CBOHI, II0I 800 22
HaCTUJILHOTO THUIIa
B
BepTuKaJIbHO- CTeHE KaMep KOHBEKLUM U 900 23 - 2¢,
bakesibHEIE Meuu pamvauuyu, CBOZXL, IIOHOOBas 33 - 37
Tuna I'C 4acThb
O6BeMHO— To xe 900 - 1000 23 - 26,
HaCTUJILHEIE IeuM C 33 - 37
pasmenuTeslbHOM
cTeHkoM Tuna I'H
IMIMHOPpUYECKUE, CTeHEl KaMep KOHBEKLUM U 800 - 1100 23 = 37
baxkenbHble THna UC|pammaumm, CBOI, IOIOBAasA
yacTb
UuImMHIOpUYEeCKMe To xe 800 - 1100 23 = 37

neuy Tuna LI
HaACTWMJIbHBIE C
onbbepeHIMPOBAH—




HBEIM ITOIOBOIOOM
BO3OyXa

Karammurmueckoro
pubopMMHTA U
TUMOPOOUMCTKM TUIla
P MHOTOKaMepHEEe

CTeHbI, CBOIn, Inomoepad 4YacCcTb

1250

HaznsewmHele
Ta30xX0Ibl
TpyOUYaTHX Ieuel

Bce niiemMeHTH

600

22 - 32

[TonzemMmHEIE
I"as30X0OObL
TpyDOUaTHX Ieuen

To xe

800

10, 11

Iv.

B IIOPOMBIIJIEHHOCTM CTPOMTEJIbHEIX MaTeplraJioB

TOHHEJILHBIE [1eul
oys obxmra
OBBIKHOBEHHOTO
TJIMHAHOTO KMPpIMYa

M OXJIaXIOeHUA

CTeHBl M CBOIBl 30H OOXMUIA

CTeHBl M CBOIBl 30H IpOTpeBa

800

1100

10 - 11

19

Bpawawmme neum
oys obxmra
LHeMeHTa

OTKaTHad T'OJIOBKa

30Ha LEeNHOM 3aBeCH U

1000

10, 11

KoJsibuieBrle Meun
s obxura
KUpnmda

[IoKpBEITME, CTEHH,

nono

1000

10, 11

V.

B Pa3JIMYHBEIX OTpPacCiiaX INPOMEIIJIEHHOCTU

BopoBa m rasoxonsl
OJI TeMIepaTyp
350 °C

CTeHEl, CBOIL

350

BopoBa m rasoxonsl
OJId TeMIepaTyp
800 °C

To xe

800

[IapoBEIE KOTJIHL,
BKOHOMaM3epH],
KOTJIBI YyTUIIM3aTOPEI

dyTepoBKa CTEH

800

10, 11

OyHIOaAMEHTEL
TEIJIOBBIX
arperaTos

OJIEMEHTH, Harpepaplmecs
OO TEeMIepaTyphl BHILE
200 °C, Ho He Bojsee 800

°c

800

[ToJiel TOPAUMX
LexXOB

KomnakorBele Mneumn
oys obxmra
MeTaJia

800

10, 11

OBXUTOBHE I1e4Uu
DIIEKTPOLOHOM
MIPOMBIIJIEHHOC T

1400

20, 21

CymnJibHBEIE T1e4Yu

[IokpeITME, CTEHH,

1ono

1000

10, 11

KoTiel pasianuHoTO
Has3HaAUeHUA

CTEH

dyTepoBKa 3KPAHMPOBAHHEIX

800




HarpeBaTesnbHEE, CTeHrl, 004, TJIMCCAaXHBE U 1200 19, 21
IIPOKATHEE, OIIOPHEIE TPYOH

KYy3HEeUHEE U

KOHBEMEpPHEE IIeuln

[leun njsa obGxura CTeHbl, CBOI, II0I 1000 15 - 18
CEPHUCTEIX

MaTEePMaJIOB

[leun njsa obxura Cron 1100 19

CaHUTapPHO-
TEXHUUECKOT'O
060opPyIOBaHMUSA




Mpunoxenune b
(obs3aTenbHOE)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA

Ycunma ot BO3Ael7|CTBVIﬂ HArpyskmn u remnepatypbl B noONepevyHom ce4eHNn anemeHTa

M, wN,, M3rnbatoLLmMin MOMEHT M NPOA0/IbHAA CMNAa OT COBMECTHOrO AeicTBumA
0 0 v ~ ~
YCUAWUIA, BbI3BaHHbIX TEMNEPATYPOM U Harpy3Kom

Mu M n3rnbaloLmMii MOMEHT COOTBETCTBEHHO OT BO34ENCTBUA BHELLHEN Harpy3Ku
M Temneparypsl

Nu N, NpoAo/ibHasA CUla COOTBETCTBEHHO OT BO34ENCTBMA Harpy3Ku U
Temneparypbl

aun 0, nonepeyHas cuna COOTBETCTBEHHO OT BO34ENCTBUA Harpy3Ku u
TemnepaTypbl

XapaKTepUCTUKM MaTeprasioB Npu BO3A4eNCTBUN TeMNepaTypbl

= RbybtRbtt = Rbtytt pac4yeTHOE conpoTneaeHne 6eToHa cxKaTuio U pPacTAXeHUto gnAa

b,tem
npeaenbHbIX COCTOAHMUIA NepBOVi rPynMbl
R, .. uwR, .., pacyeTHble CONPOTUBAEHNA BETOHA CKATUIO U PACTANKEHMIO ANA
o o npefe/bHbIX COCTOAHWUIM BTOPOI rpynmbl
R, =Ry, vR pacyeTHble CONPOTUBAEHNA apMaTypPbl PACTAXKEHUIO ANA NPeAeNbHbIX
N NN s,ser,t

COCTOSIHMI COOTBETCTBEHHO A/15 NEPBOI W BTOPOM rpynn




R, ., pacyeTHoe conpoTnBaeHNe BEeTOHa CMATUIO
R ) pacyeTHoe CONPOTMBAEHNE NONepPeYHO apMaTypbl PacTAXKEHUIO ANS
SWi o o o
npeaenbHbIX COCTOAHUIA NepPBON rPYNMbl NPU pacyeTe ceY4eHU, HaKNOHHbIX
K NPOA0NbHOM OCK 3/1eMeHTa, Ha AeNCTBME NONepeYyHor CUbI
) pacyeTHoe CONPOTUBAEHNE apPMaTYPbl CKaTUIO N5 NPeaeNbHbIX
SC o o
COCTOAHWNI NepBo rpynnbl
Eb Hava/bHbI MOAY/b YNPYrocTM 6eToHa NPU CXKaTUU U PaCTANKEHUN
Eb: MoAy/b YNpyrocty 6eToHa npu BO3AENCTBUN TEMMEpaTypbl
E,. moaynb aepopmaumm 6eToHa
E MOAY/b YNPYrocTU apMaTypbl NP HOPMa/IbHOM TemnepaTtype
N
E MOAYNb YPYroCcTN apmaTtypbl NPy BO3AENCTBUM TeMMepaTypbl

st

ﬂb Mﬂs

K03 PULMEHTbI, y4UTbIBAOLME CHUNKEHNE MOLYNA YNPYrocTM 6eToHa U
apmaTypbl Npy BO3AeNCTBUM TemnepaTypbl

o, n 0,

HanpsKeHWa B PacTAHYTOM apmaType 1 B CXKaTol 30He 6eTOHa B CeY4eHMUM C
TpeLLmnHoM

Gst ’ Jbtt n O-b,tem

HaNpsAXXeHWn B pacTaHYTOM apmaType, B pacTAHYTOM U CKaTom 6eToHe B
CEeYEHUNU C TPELLMHOM OT BO34eNCTBMA TeEMNEpPaTypbl

O,, Oy, n O,

TO Xe, OT HAarpysku

a acs ’ abt

t’

K03 PULMEHT NMHENHOIO TEMNEPATYPHOTO PACLUMPEHUS, TeMNepaTypPHOW
ycagKu n TemnepaTtypHoit gedopmaumm 6etoHa




st

KO3pUUMEHT IMHEMHOTO TeEMNEPaTYPHOro PaclUMPEHNss apmMaTypbl

stm

K03pdUUMEHT TeMnepaTypPHOro pacllMPeHNs PacTAHYTOM apMmaTypbl B
b6eToHe c y4eTom BANAHUA PaboTbl MexXay TpewmHamm

XapaKTepucTUKKM non

OXeHunA I'IpO,CI,Ol'IbHOVI apmMaTtypbl B nonepe4yHom Ce4eHUN IN1EeMEHTA

S

0603Ha4YeHMe NPoAoAbHOM apmaTypbl:

a) NpY HAaNMYUK CXKATOM M PACTAHYTOMN OT AeNCTBUA BHELIHEN Harpy3Ku 30H
CeYeHus, PacrnonoXKeHHON B PacTAHYTOM 30HE;

6) NpM NONHOCTbLIO CKATOM OT AENCTBUA BHELLIHEN Harpy3Ku ceyeHus,
PacrnoioKeHHOW Y MEHEE CXKATOM FPaHn ceYeHus;

B) NP MONHOCTbIO PACTAHYTOM OT AENCTBMA BHELLUHEN HarpysKn ceveHmn
O1A BHELLEHTPEHHO PACTAHYTbIX 3/1EMEHTOB, PacrnofioXKeHHOW y 6onee
PacTAHYTOM FPaHN ceYeHUn, ANA LEHTPANbHO PAcTAHYTbIX 3/IEMEHTOB -
BCEW B NOMNEPEYHOM CEYEHUM I/IEMEHTA

0603HavYeHne NPoA0AbHON apMaTypbl:

a) NPY HANMYUK CHKATOM M PACTAHYTOMN OT AeNCTBUA BHELLHEN Harpy3KM 30H
CeYeHUs, PAcNoNOXKEHHOW B CXKATOM 30HE;

6) NpY NONHOCTbLIO CKATOM OT AENCTBUA BHELLIHEN Harpy3KM ceyeHus,
pacnosoxeHHoMn y 6bonee CxKaToM rpaHn ceyeHus;

B) NPW MOJIHOCTbIO PACTAHYTOM OT 4ENCTBUA BHELUHEN Harpy3Kku B ce4eHnmn
BHEL,EHTPEHHO PACTAHYTbIX 3/IEMEHTOB, PACMNO/IOKEHHOMN Y MeHee
PacTAHYTOMN rpaHn ceyeHusn

KPWBU3HbI OCEM 3/1€MEHTOB OT BO3AENCTBMA TeMMNepaTypbl NPU Harpese u
OCTbIBaHUU

LWMPMHA NPAMOYTO/IbHOTO CeYEHUS, LIMPUHA pebpa TaBPOBOro U
[ABYTaBPOBOro ceyeHul

LWMPUHA NOMKU TaBPOBOrO U/IN ABYTaBPOBOro CEYEHUSI COOTBETCTBEHHO B
PACTAHYTOM U CXKaATOM 30He




BbICOTa NPAMOYro/ibHOro, TaBpoBOro nan AByTaBpoBOro ce4eHuA

auna paccTosHMA OT PAaBHOAENCTBYIOLLEN YCUIUIA COOTBETCTBEHHO B apmaType S
nS' no 6anKanLwen rpaHu ceveHus
ho " h(; pabouue BbICOTbI CeYeHmA, paBHble cooTBeTcTBEHHO h-an h - a'
hf " h} BbICOTbI MOJIKM TaBPOBOIO WM ABYTAaBPOBOrO CEYEHUS COOTBETCTBEHHO B
PacTAHYTOM U CXKaToW 30He
€, 3KCLEHTPUCUTET YCUAMA NpeaBapuUTeNbHOro 06:Kkatnua P oTHOCUTENbHO
LEHTPa TAXKECTU NPUBEAEHHOTO CEYEHMUA
e, 9KCLEHTPUCUTET NPOLO/IbHOM CUbl N OTHOCUTENBHO LLEHTPA TAXKECTU
npuBeaeHHOro ceyeHus
e paccTosiHMe OT TOUYKU NPUNOKEHMA NPOAOAbHOM cuabl N A0 LeHTpa
N
TAXKECTU NIOWAAN CeYEHMA apMaTypbl S
I nposeT 3/leMeHTa
]0 pacyeTHaa A/IMHA SNEeMEHTA, NoABepPratoLLLanca 4eNCTBUIO CHUMAIOLWEN
NpPoAO0/IbHON CUbI
i pagnyc MHEPLMM NOMEPEYHOro ce4eHnn 31eMeHTa OTHOCUMTENbHO LLeHTpa
TAXECTU ceYeHun
d HOMMWHANbHbIN SMAMETP CTEPKHEN apMaTyPHOWM CTanun
A naouwaab Bcero 6eToHa B NonepeyHoM Ce4YeHum
A, naoLWaab ce4eHna cxKaTol 30HbI BeToHa

bt

naowaab cevyeHnA paCTHHyTOVI 30HbI 6eToHa




red

naowaab npuBegeHHOro ce4yeHnAa anNeMeHTa

Aloc naowanb cmaTuA 6eToHa
ene' paccToAHME OT TOYKU NPUIOKEHWNA NPoaoabHOM cubl N oo
pPaBHOAENCTBYIOLLEN YCUINIA COOTBETCTBEHHO B apmaTtype Su S'
A w A‘; NaoWaamM ce4eHns HeHanparaeMmomn apmaTypbl S U S' COOTBETCTBEHHO
A, naowanb CE4eHUA XOMYTOB, PACMO/IOKEHHbIX B O4HOWM HOPMAIbHOM K
NPoAO0/IbHON OCK 3N1eMEHTa NAOCKOCTH, NepeceKatowmx HakNoHHoe
ceyeHue

X BbICOTa CXKATOM 30HbI 6ETOHa

4 OTHOCWTE/IbHAA BbICOTA CXaTOl 30HbI 6eToHa pasHa X / /1,

H K03 PULMEHT apMMPOBAHUSA, ONpeaenaemblil Kak OTHOLIEHME NAOWAAM
CeYyeHMA apmaTypbl S K NoWaamn NnonepeyHoro ce4eHuns aieMeHTa bho
6e3 yyeTa CKaTbIX M PaCTAHYTbIX NONOK

S S’ CTaTUYEeCKME MOMEHTbI NIOWAAEN CEYEHNIH COOTBETCTBEHHO CXKATOM U
50 M Ppo . N
PacTAHYTOMN 30Hbl 6ETOHA OTHOCUTENIbHO HYNEBOM IMHUK
, .
Sso " Sso CTaTUYECKME MOMEHTbI NI0WAAEN CEYEHUA COOTBETCTBEHHO apMaTypbl S 1
S' OTHOCUTENIbHO HYNEBOMN INHUM
I MOMEHT UHEPLMM CEYEHUA BETOHA OTHOCUTENIbHO LLEHTPA TAXKECTH
CeYeHus 3N1eMEHTA, BblYMCAAEMbI Be3 yueTa TemnepaTypbl Kak gns
HeHarpeToro 6eToHa
I, MOMEHT UHEPLMU NPUBELEHHOTO CEYEHUS 3IEMEHTA OTHOCUTE/IbHO Ero
rec

LEeHTPa TAXKeCTH




MOMEHT MHEPLUMN NAOLLAAN CEYEHMA apMaTYPbl OTHOCUTENLHO LIEHTPA
TAMECTU CEYEHUS 3/1IEMEHTA

IbO MOMEHT UHEepPLMM NAOWAAN CEYEHMA CXKATOM 30HbI HETOHA OTHOCUTENBHO
HY/1EBOI NIMHUU
I oM ['0 MOMEHT UHepLMM NaoLasel ce4eHUs COOTBETCTBEHHO apMaTypbl Su S'
s s o
OTHOCUTE/IbHO HYNEeBOW TNHUN
y pPaccToAHME OT LEHTPA TAXKECTU NPUBELEHHOIO CEYEHUA A0 PACTAHYTOM
rpaHu, 40 BONIOKHA 6eTOHA, B KOTOPOM OMNpesenseTcs HanpaxeHue, u 4o
MeHee HarpeTon rpaHu
Vo y’ pPaccToAHME OT LLeHTpa TAXKECTU NPUBELEHHOr0 CeYeHMA INeMeEHTa A0
S S o o o
paBHogelncTBYyOLWEN ycuamMin B apmatype Su S'
L E ME pacyeTHble BEMYUHBI NPOrMba, yANMHEHUA N YKOPOUYEHUA S/1EMEHTA OT
cs o
BO34eNCTBMNA TemnepaTypbl
CpefHAA pacyeTHasA BeJIMYMHA PACKPbITUA TPELLUH
cre
s PacCTOAHME MEXAY XOMYTaMM, U3SMEPEHHOE MO AJIMHE 3/1eMeHTa
A TemnepaTtypa 6eToHa
A cpefHAs TemnepaTtypa 6eToHa
m
t nt TemnepaTtypbl apmaTypbl S un S'
t Temnepartypa cpesbl CO CTOPOHbI UCTOYHUKA Tena

TEMnepaTypa BO3A4yXa C HAPYKHOW CTOPOHbI 3/1eMeHTa




t, TemnepaTtypa 6eToHa B LLIEHTPE TAXKECTU NPUBEAEHHOIO CEYEHUS

t, cpeaHsa TemnepaTypa 6eToHa cXKaTol 30HbI ceYeHun
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