MWHNCTEPCTBO PETMIOHAJIBHOIO PA3BUTUA
POCCUNCKOW ®EAEPALNN

cBOA MNMPABWII CI1 27.13330.2011

BETOHHbIE N )XEJIESOBETOHHbIE
KOHCTPYKUWW, NMPEAHA3SHAYEHHDbIE
1A PABOTbI B YCNOBUAX BO3AENCTBUA
MOBbIWEHHBIX N1 BBICOKX TEMINEPATYP

AKTyanim3mpoBaHHasi peaakLus

CHwul1 2.03.04-84

M3paHne odomumnansHoe

MockBa 2011

OOO "MITKM" Ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org canT: https://mpkm.org/



CI 27.13330.2011

Mpeagucnosue

Llenu n npuHumMnbl cTaHaapTu3aumm B Poccuiickoii depepauun yctaHoBieHbl ®efepanbHbIM 3aKOHOM
oT 27 pekabpa 2002 r. Ne 184-®3 «O TexHWYECKOM perynmpoBaHum», a npasuna paspaboTkm —
noctaHosneHnem lNMpaButensctBa Poccuiickoii degepauun ot 19 Hoa6psa 2008 r. Ne 858 «O nopsigke
pa3paboTky 1 yTBEPXAEHNS CBOAOB Mpasu».

CBefieHnA 0 cBOAE Npasusl

1 WCMONHUTENW: Hay4Ho-uccnenoBaTenbCkuniA, MPOEKTHO-KOHCTPYKTOPCKUIA N TEXHOMOTMYECKUIA
WMHCTUTYT 6eToHa u xenesobetoHa um. A.A. M'Bosgea (HUVKXB mm. 'Bo3gesa) — nHCTuTyT OAO «HULL
«CTponTenbLCcTBO»

2 BHECEH TexHM4yeckumMm KOMUTETOM Mo cTaHgapTtusaumm TK 465 «CTpontenscTeo»

3 TOArOTOBJIEH kK yTBepXaeHuio [enaptameHTOM  apXuTeKTypbl, CTpouUTesnbCcTBa U
rpafocTpouTeNIbHOM NOAUTUKM

4 YTBEP)XJEH npukasom MuHMCTEPCTBA perMoHasibHOro passutua Poccuiickoin  depepaumn
(MuHpernoH Poccun) ot 28 gekabpst 2010 r. Ne 827 n BBegeH B geiicteue ¢ 20 mas 2011 .

5 SAPEMNMCTPUPOBAH ®epepa/ibHbiM areHTCTBOM MO TEXHWYECKOMY peryimpoBaHuio 1 MeTposiorum
(PocctaHgapT). Mepecmotp CIM 27.13330.2010

NHdopmauus 06 M3MEHEHWAX K HaCTOALEeMY CBOLY MpaBun Ny6/IMKYeTCA B €XerofHo u3gasBaeMom
MHOPMaLMOHHOM YyKa3aTesne «HauuoHasbHble CTaHfapTbl», a TeKCT W3MEHEHWA W NonpaBokK — B
eXEeMEeCSAYHO M3faBaeMblX WH(OPMAaUMOHHBIX YKasaTesnax «HauuoHasbHble cTaHfapThei». B cnyvae
nepecmoTpa (3ameHbl) UM OTMEHbl HACTOALWEro cBoja npaswn/i COOTBETCTBYLWEee yBefomeHe byaeT
Ony6/IMKOBAHO B EXeMeCAYHO u3JaBaemMoM WHAOPMAaUMOHHOM YykasaTene «HauuoHa/lbHble CcTaHfapTbi».
CooTBeTCTBYLWAaA UHJOpMauns, yBefOMIeHWE U TeKCTbl pasMellalnTcs Tawkke B WHGOPMaLMOHHOM
cucTeme 06LWero nonb3oBaHMs — Ha odmumanbHOM cainTe paspaboTunka (MuHpervoH Poccumn) B ceTu
VHTepHeT

© MwuHpervoH Poccun, 2010

HacToAwwmin  HopMaTuBHbIA [OKYMEHT He MOXeT ObiTb MOMIHOCTbI0 WAM YaCTUYHO BOCMPOU3BEAEH, TUPaXKUPOBaH K
pacnpocTpaHeH B kayecTBe ohuumanbHOro nsgaHus Ha Tepputopun Poccuiickoli ®egepaunn 6e3 paspelwleHns MuHpernoHa
Poccuun
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BBepeHne

HacToswwmii ceof npaBu COAEPXXUT MONOXKEHUS MO pPacyeTy U
MPOEKTUPOBAHNIO OETOHHBLIX W XKENe300eTOHHbIX KOHCTPYKLMIA
MPOMBILL/IEHHbIX  COOPYXXEHWUIA U3 TSXKENOro U NIerkoro
KOHCTPYKLUMOHHOIro GeTOHa, paboTaloLlimx B YCMOBUSAX BO3AENCTBUSA
TEXHONOIMYECKNX MOBbILWEHHbIX TemnepaTyp (ot 50 go 200 °C
BK/OUNTENbHO), BNAXHOW cpefbl, W  TEMNIOBbIX arperatoB W3
YKapOCTOMKOro 6GeTOHa, apMUPOBAHHOIr0 OObIYHOW W >XapOCTOMNKOW

apmatypoi, KOTOpble 3KCMNNyaTupyroTCA B YCNOBUAX
MPOV3BOACTBEHHbIX BbICOKUX Temnepatyp (csbiwe 200 go 1200-
1400 °C).

MpuBefeHHble B Hactoswem CI1  eanHULbl  (PU3NYECKUX
BE/IMYNH BbIPaXKEHbI: CU/Ibl — B HbIOTOHAX (H) nnn B KNMOHBHOTOHAX
(kH); nuHelHble pa3mepbl — B MM (419 CeYeHWi) uam B M (gNns
3/IEMEHTOB W/IN UX YYACTKOB); HANPSHXKEHUA, COMPOTUBIEHUS, MOLYN
ynpyroctu — B Meranackanax (MIa), pacnpegeneHHble Harpysku u
yeunmsa — B KH/M uim H/mm; Temnepatypa — B °C, MNOTHOCTb —
B Kr/M°,

Csop npasun paspabotaH HUVDKBE um. A.A. 'Bo3geBa —
nHCcTUTYTOM OAO «HUL, «CTpOoMTENbCTBO»: PYKOBOAWUTENb —
A-p TeXH. Hayk, npod. A.®. MunosaHoB. VICMOMHUTENN: [-pa TEXH.
Hayk, npod. A.M. Kpuuesckuii n C.A. POMUH; KaHAMAATbI TEXH.
Hayk B.H. lopsiues, H.IM. XXpaHosa, W.H. 3acnasckuii, B.H. MunoHos,
B.I.  TMetpos-fenncos, B.H. CamoiineHko, B.B.  ConomoHos,
N.C. Ky3HeuoBa; wHXeHepbl E.H. BonbHbiX, B.A. Tapacosa; npwu
yyactum OO0 «YpanHUNNCTpom» (KaHA. TeXH. HayK P. A. AXTAMOB).
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CBO/J NMPABUNN

BETOHHbIE V1 )KEJTEBOBETOHHbBIE KOHCTPYKLIW,
NMPEAHASHAYEHHBLIE AJTA PABOTbI B YC/10OBUAX BO3OENCTBUA
MOBbLIWEHHbLIX N1 BBICOKX TEMIEPATYP

Concrete and Reinforced Concrete Structures intended
for the Service in Elevated and High Temperatures

Jarta BBefeHuns 2011-05-20

1 O6nactb NPUMeHeHNS

HacToswmii cBof npasu/ pacnpoCTpPaHseTcs Ha MNPOeKTUpOBaHWe GETOHHbIX U
XKene306eTOHHbIX  KOHCTPYKUMIA,  CUCTEMaTUYEeCKM  MOABEPratoLMXCcsi  BO3AENCTBUSAM
noBblleHHbIX (0T 50 go 200 °C BKAOUMTENBHO) WM BbICOKMX (cBbie 200 °C)
TEXHONOrMYeCKMX Temnepatyp (fanee — BO3L4ENCTBMA TemrepaTyp) W YBI@KHEHUIO
TEXHUYECKM MapoMm.

Hopmbl ycTaHaBnMBatoT TpeboBaHWS MO MPOEKTUPOBAHMIO YKa3aHHbIX KOHCTPYKLWN,
W3rOTOBNSEMbIX W3 TSKENOro 6eToHa cpefgHell nnoTHocTM ot 2200 go 2500 kr/m®
BK/IIOUUTENIbHO (faniee — 0ObIYHbIA 6ETOH) U U3 XKapOCTOMKOro 6eToHa MIOTHON CTPYKTYpbI
cpeaHeit nnoTHoCTK 900 Kr/m® 1 6oree.

TpeboBaHus HacToswero CI  He pacnpocTpaHATCA Ha  KOHCTPYKUMM 13
YKapoCTOMKOro 6eToHa A4YeNCTON CTPYKTYPbI.

MpoeKTMpoBaTb [AbIMOBbIE >KeNe300eTOHHbIe TPYyObl, pe3epByapbl U (PYyHLAMEHTbI
[OMEHHBIX MNeyeld, paboTaroLime Npy BO3AENCTBUN TeMnepaTypbl cBbiwe 50 °C, cnefyet ¢
YyY4eTOM  [OMNOSHUTE/bHbLIX  TPeboBaHW, NPeabsaBfsieMblX K 3TUM  COOPYXKEHUSM
COOTBETCTBYIOLLVMMN HOPMATUBHLIMWN JOKYMEHTaMM.

2 HopmaTumBHbIe CCbINKN

B HacToAwem CIT ncnonb30BaHbl CCbINKX Ha CnefytoLine HopMaTuBHbIE JOKYMEHTbI:

PepepanbHbiii 3akoH 0T 30 aekabps 2009 r. No 384-P3 «TeXHUYECKMIA pernaMeHT o
6e30MacHOCTM 3[aHNIA U COOPYIXKEHUIN»

CI 63.13330.2010 «CHwuIM 52-01-2003 BeTOHHbIE M Xenie306eTOHHbIE KOHCTPYKLMW.
OCHOBHbIE MONOXKEHUA»

CIM20.13330.2011 «CHwIM 2.01.07-85* Harpy3sku 1 BO34eANCTBUA»

CHwuI 3.03.01-87 Hecyume 1 orpaxaaroLme KOHCTPYKLUNN

CHwulM 23-01-99* CTtpouTtenbHaa KNMmMaTonormsa

CMn 28.13330.2010 «CHwulM 2.03.11-85 3awmrta CTPOUTENbHLIX KOHCTPYKUMA OT
KOppOo3nmn»

CI116.13330.2011 «CHwIT 11-23-81* CTaNibHble KOHCTPYKLUU»

FOCT 25192-82 beToHbl. Knaccugukaums v obLyme TeXHUYecKne TpeboBaHus

FOCT 13015-2003 WN3penus >kene3ob6eTOHHble M GETOHHbIE A1 CTPOUTENLCTBA.
O6Lme TexHMYeCKme TpeboBaHMA

M3aaHure odmumanbHoe
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FOCT 14098-91 CoeanHeHMsi CBapHble apMaTypbl W 3aKnagHbIX — W3AeNnii
YKene306eTOHHbIX KOHCTPYKUMIA. TUMbl, KOHCTPYKLUMKN 1 pasMepbl

FOCT 20910-90 BeTOHbI XapocToliKme. TeXHNYECKMe yCnoBus

FOCT 5781-82 Cranb ropsyekataHasd [N apMUPOBaHUS  KeNie306eTOHHbIX
KOHCTPYKLNIA

MOCT 10884-94 Cranb apmaTypHad TepMOMEXaHWMYEeCKM YMNpoYHeHHas And
)ene306eTOHHbIX KOHCTPYKLMiA

FOCT 6727-80 [MpoBonoka W3 HU3KOYINEpOAMUCTON CTannM XONOAHOTSHYTas Ans
apMMpOBaHUA Xene306eTOHHbLIX KOHCTPYKL, WA

FOCT 454371 NpokKaT 13 NerMpoBaHHON KOHCTPYKLNMOHHOM CTanm

FOCT 5949-75 Cranb coptoBas W KaJmbpoBaHHas KOPPO3MOHHO-CTONKaS,
YKapOoCTOWKas 1 XXapornpoyHas

MpumedyaHue— MNpy NONb30BaHNM HACTOALLMM CBOAOM MNpaBWUN LieNecoobpasHo MpoBepUTb
[EeACTBME CCbIIOYHBIX CTaHAAPTOB 1 KNacCUKaTopoB B MHHOPMALMOHHO CUCTEME OBLLEr0 NOMb30BaHMS — Ha
ohMuManbHOM caiiTe HauMoHanbHOro opraHa Poccuiickoli defepaumn No cTaHaapTU3aUmmM B CeTU IHTepHeT
AWK N0 EeXEerogHo u3LaBaeMoMy WH(OPMaLMOHHOMY YyKasaTento «HauuoHanbHble CTaHAapTbl», KOTOPbIl
ony6/IMKOBaH MO COCTOSHMIO Ha 1 sHBaps TEKYLLEro rofa, M Mo COOTBETCTBYHOLMM EXEMECAYHO M3AaBaeMblM
MH(OPMaLMOHHBLIM YKa3aTensim, ony6/IMKOBaHHbIM B TeKyLeM rogy. ECn cCbiNOuHbI [JOKYMEHT 3amMeHeH
(M3meHeH), TO NpU MO/b30BaHUM HACTOSLLMM CBOAOM MpaBWu/i CnefyeT PYKOBOACTBOBATLCS 3aMEHEHHbIM
(M3MEHEHHbIM) [OKYMEHTOM. ECnM CCbINOYHbIA MaTepman OTMEHEH 6Ge3 3aMeHbl, TO MOJIOXKEHWE, B KOTOPOM
[JaHa CCbl/NKa Ha Hero, MPUMEHSIETCS B YaCTW, HE 3aTParmBaroLLEeN 3Ty CCbIfKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosLMX HOpMax MNpUMeHeHbl TepMMHbI MO cBogy npaBun [1] u  Apyrum
HOPMaTMBHbIM AOKYMEHTaM, Ha KOTOPbIe MMEHOTCS CChINIKN B TEKCTE.

4 O6Lwme yKaszaH1s
OCHOBHBbIE MOJIOXKEHUS

4.1 BeTOHHble N >XKeNne300eTOHHble KOHCTPYKUUM [O/MKHbI OblTb 06ecrneyeHsl
TpebyeMoli HafeXHOCTbK OT BO3HWKHOBEHUA BCEX BWUAOB NpPeAenbHbIX COCTOAHWUIA:
pacyeToM, BblOGOpOM MoKa3aTenei KayecTBa MaTepuanoB, HasHayeHWeM pas3MepoB U
KOHCTPYMpPOBaHUEM COrNacHO yKaszaHuAM Hactosuiero CI1. MNpu 3TOM A0MKHbI ObITb
BbIMONHEHbl TEXHOMOTMYECKMe TpeboBaHWA MNPW  W3rOTOBNEHWUM KOHCTPYKUWIA W
cobntoaeHbl TpeboBaHMA NO 3KCNayaTauMn COOPYXEHWI W TennoBbIX arperaTtos, a
TakXke  TpeboBaHMsi MO  3KOMOrMW,  yCTaHaB/MBaemMble  COOTBETCTBYHOLMMU
HOPMAaTUBHbIMWN AOKYMEHTaMMU.

4.2 BeToHHble U Xene306eTOHHbIe KOHCTPYKLUMK, NpefHa3HayeHHble 14 paboTbl B
YCNOBUAX BO3AENCTBUA MOBbILWEHHbIX Temnepatyp Ao 200 °C, cnefyeT npefycMaTpuBaTh,
Kak npasuso, u3 06bI4HOro 6eToHa.

dyHOaMeHTbI, KOTOpble MPU 3KCNyaTauumy NOCTOSHHO MOABEPrakTCs BO3AENCTBUIO
TemnepaTypbl 10 250 °C BKNHOUYNTENbHO, A0MYCKaeTCA NPUHUMATL U3 06bIYHOTO 6ETOHA.

BEeTOHHbIE M >KeNe300eTOHHbIE KOHCTPYKUMMW, MNpeAHa3HayeHHble Ans paboTbl B
YCNOBUAX BO3AENCTBUA BbICOKMX TemnepaTyp cBbilwe 200 °C, cnefyeT npefycmarpusaTh U3
YKapOoCTOMKOro 6eToHa.
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Hecywme 3nemMeHTbl KOHCTPYKUMIA  TEMOBbIX arperatoB, BbIMOMHAEMble U3
)KapoCTOMKOro 6eTOHa, CeYeHMe KOTOPbIX MOXET HarpeBaTbCsi [0 TeMMepaTypbl BbilLe
1000 °C, gonyckaeTcs NpUHUMAaTb TO/IbKO MOC/E UX ONbITHOM NPOBEPKMN.

4.3 LInknnyeckuii HarpeB — [/IMTE/IbHbIA TeMMNepaTypHbIA PeXuM, Npu KOTOPOM B
npoLecce 3KchayaTaumMv KOHCTPYKUMSA MEepUOAMYECKU MOABepraeTca MoBTOPAHOLLEMYCH
HarpeBy C KonebaHmamu TemnepaTypbl 60nee 30 % pacyeTHOro 3Ha4YeHUs Mpy A/IMTENIbHOCTA
unknos ot 3 4 4o 30 cyT.

MOCTOAHHLIN HArpeB — A/IMTENbHbIV TeMNepaTypHbIA PEXUM, NPY KOTOPOM B rpoLiecce
aKcnnyaTauum KOHCTPYKLUMSA NOABeEPraeTcs HarpeBy ¢ KonebaHusamy Temnepatypbl o 30 %
pacyeTHOro 3HayeHus.

4.4 na KOHCTPYKLMIA, paboTatowmx nog BO3AencTemem Temnepatypbl Bbiwe 50 °C B
YCNOBUSAX NEPUOLNYECKOTO YBXKHEHWS MapPOM, TEXHNUYECKO BOAOW U KOHLEHCATOM, pacyeT
[ONYCKaeTCs MPOU3BOANTL TONIbKO Ha BO3AEWCTBME TeMmepaTypbl M Harpysku 6e3 ydeta
NepuoanYeckKoro yBnaxHeHusa. pu 3TOM B pacyeTe CeYEHUS He [O/KHbl YYMTblBATLCA
KpaliHue cnon 6eToHa TONWMUHON 20 MM C KaXKA0i CTOPOHbI, MNOABEPTratOLLIMECS 3aMaYMBaHNIO
B TeyYeHue 7 Y, 1 TONLMHOK 50 MM Npy 4MTeNbHOCTM 3aMaynBaHns 6eToHa 6onee 7 4 nnm
[O/MKHa  MpegycmaTpuBaTbCAd  3allmMTa  MOBEPXHOCTUM OGeToHa OT  MEepUOLMYECKOro
3aMayvBaHus.

OkKpalleHHass MOBEpPXHOCTb 6eToHa WAN  TUAPOU3ONAUMOHHBIE  MOKPbITUS  3TUX
KOHCTPYKLMIA AOMKHbI ObITb CBET/IbIX TOHOB.

4.5 KOHCTpyKUMM paccMaTpuBatoTCs Kak 6eTOHHbIE, €C/IM UX MPOYHOCTb 0becreveHa
O4HVM OeTOHOM. BeTOHHble 3/1IEMeHTbl MPUMEHSAIOT MPeVMYLLECTBEHHO Ha CXaTve npu
pacnosioKeHn NPOAObHOM CXXMMatOLLEN CUAbl B Npeseniax NornepeyHoro ceveHns afiemMeHTa
Mpy¥ NOCTOSAHHOM HarpeBe. BEeTOHHbIE 3M1EMEHTbI U3 XKApOCTOMKOro 6eTOHa MPUMEHSIIOT B
KOHCTPYKUMAX, KOTOPbIE He ABNAOTCA HecyLmMu (PyTepoBKa).

4.6 YXapocTolikne GETOHbl B 3/leMeHTaX KOHCTPYKLMIA TenoBbIX arperatoB cregyet
MPUMEHSATb B COOTBETCTBUW C PEKOMEHAYEMbIM NPUIOXeHVEM A.

Knaccbl )apocToikoro 6eToHa no npegensHo AOMYCTUMON Temnepatype NpuMeHeHus
B cootBeTcTBMM ¢ OCT 20910 B 3aBMCMMOCTM OT BWAa BSHKYLLEro, 3arofiHUTeNeN,
TOHKOMOJIOTbIX [,06aBOK V1 OTBEPANTENSA NPUBeLeHbI B Tabnmue 5.1.

OCHOBHbI€e pacyeTHble TPeGOBaHNS

4.7 DBeTOHHble U >Kefe300eTOHHble KOHCTPYKLMKW, paboTatowme B YC/IOBUAX
BO3J€eMCTBMA MOBbILUEHHbIX W BbICOKMX Temnepartyp, CrefyeT paccuMTbiBaTb Ha OCHOBE
nonoxexuin CM 63.13330 n ceoga npasun [1] ¢ y4yeTom AONOMHUTENbHBLIX TPebOBaHWIA,
M3/T0XKEHHbIX B HACTOSLLEM CBOZE MpaBul.

PacueTbl OGETOHHbIX W >KeNe306eTOHHbIX KOHCTPYKUWMIA CredyeT Npou3BOAUTL MO
npegeNibHbIM COCTOSHUAM, BK/THOUAOLLMM:

npeAesbHble COCTOSHWUSA NePBOW rpynmbl (MO MOHOW HEMPUroAHOCTM K 3KCnyaTaumm
BC/EACTBME MNOTEPU HECYLLEW CNOCOBHOCTK);

npegesibHble  COCTOSHUA  BTOPOA  rpynnbl (MO HEMNPUIrogHOCTU K HOPMasibHOWA
aKcnnyaTauum BCNeACcTBME 06pa3oBaHUA UM YPE3MEPHOr0 PacKpbITUS TPeLUH, MosBIeHNSs
HeAonyCTUMbIX Aechopmalmi).

4.8 MMpy NpoeKTMPOBaHUM GETOHHBLIX N XKeNle306eTOHHbIX KOHCTPYKUMIA HALeXHOCTb
KOHCTPYKLMWN YCTaHaB/IMBAtOT PacyeToM MyTeEM WCNO/Mb30BaHNA pPaCUYETHbIX 3HAYeHWi
Harpy3oK v TemMnepaTyp, pacyeTHbIX 3HAYEHWNIA XapaKTEPUCTUK MaTepMasioB, ONpeaensieMbIx ¢
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MOMOLLbIO COOTBETCTBYHOLLUMX YaCTHbIX KO3((ULMEHTOB HALEXHOCTU MO HOPMAaTUBHBLIM
3HAYEHUAM 3TUX XapaKTepUCTUK C YY4eTOM CTerneHuW OTBETCTBEHHOCTW COOPYXEHWUs Waun
TEenoBoro arperara.

HopmaTuBHble 3Ha4YeHWs Harpy3soK W BO3LEACTBUA, KO3DMULMEHTOB COYETaHWUS,
KO3((PULMEHTOB HALEXHOCTN MO Harpyske, KO3MMULMEHTOB HafEXHOCTU MO Ha3HAYeHWIO
KOHCTPYKLMIA, @ TaKXKe nojpasfeneHne Harpy3oK Ha NOCTOSHHbIE U BPEMEHHbIE (4 IMTeNbHble
N KpaTKOBPEMEHHbIE) CriefyeT npuHUMaTtb no nonoxexnuam CI 20.13330.

PacyeTHast TeXHONOrMYyeckass Temneparypa NPUHNUMAETCA PaBHOW TemnepaTtype cpegbl
uexa waM paboyero npocTpaHCTBA TeM/0BOr0 arperara, YKasaHHOW B 3afaHuM Ha
MPOEKTMPOBaHNE.

PacyeTHble ycunua u geopmaumm OT KPaTKOBPEMEHHOIO W [LJINTENbHOT0 HarpeBoB
onpeaensoT ¢ Y4eTOM KO3(h(hrLMeHTa HaeXXHOCTU N0 TemmnepaType Vi.

KoathpmumeHT HaZeXHOCTM MO0 TemrepaType V: NPUHUMAKOT: MpW  pacyeTe Mo
npegesibHbIM COCTOSAHMSAM MEPBOI rPynMbl paBHbIM 1,1, N0 NpefeibHbIM COCTOSAHUAM BTOPOM
rpynnel pasHbIM 1,0.

Mpwy pacyeTe MO NPOYHOCTU B HEOOXOAMMbIX Cy4YasX YYMTbIBaOT 0COOble Harpys3ku ¢
KO3(P(hMLMEHTAMN HaJEXHOCTU MO Harpyske Vs MPUHUMAEMbIMA MO COOTBETCTBYHOLLUM
HOPMaTMBHbLIM [JOKYMeHTam. 1pn 3TOM YCW/IMS, Bbl3BaHHbIe AEWCTBMEM TemrepaTypbl, He
YUYUTbIBAKOTCA.

4.9 Mpu pacyeTe 6ETOHHbLIX W XKe1e306eTOHHbIX KOHCTPYKLMIA HEOOXO0AMMO YUUTbIBATD
N3MEHEHWNS MEXaHMYeCKMX W YNpyronaacTUYecKMX CBOWCTB 6GeTOHa W apmaTtypbl B
3aBMCMMOCTU OT TeMnepaTypbl Bo3geicTaus. Mpu aTom ycunus, geopmaumm, obpasoBaHme
W pacKpbITUE TPELMH ONpeseNstoT OT BO3LECTBUSA Harpy3ku (BKIKOYas COGCTBEHHbIN BEC) U
Temnepartypbl.

PacyeTHble CXembl W OCHOBHble TMNPEeAMOCbIIKN 419 pacyeTa OGETOHHbIX U
)ene306eTOHHbIX KOHCTPYKLMIA AOMKHBI YCTaHaBIMBATLCA B COOTBETCTBUN C YCNOBUAMU UX
[eNCTBUTENbHON PaboTbl B NpefeslbHOM COCTOSIHUM, C YYeTOM, B HEOOXOAMMbIX ClyyasiX,
NNacTUYECKNX CBOMCTB 6GETOHA M apMaTypbl, HaMuMA TPEWWUH B PacTSHYTOM O€eTOHe, a
TaKXKe BANAHUA YCaAKM M NOM3YyYecTy 6eTOHa Kak Npy HOpMasibHOW Temnepatype, Tak 1 npu
BO34e/CTBMM NOBbLILIEHHBIX 1 BbICOKUX TEMMEPATYP.

4.10 PacyeT KOHCTPYKUMiA, paboTalolmX B YCNOBUAX BO3AEWCTBUS MOBLILEHHbIX Y
BbICOKMX Temnepatyp, [AO/DKeH MNpPOM3BOAMTLCA Ha BCe BO3MOXHblE HebnaronpusaTHble
COYeTaHNs Harpy3oK OT COOGCTBEHHOrO Beca, BHELLUHEW Harpy3ky 1 Temnepatypbl, C y4eTOM
[JIMTENBHOCTU UX AENCTBUSA U, B C/lydae He0OXO0AMMOCTH, NOC/Ee OCTbIBAHUS.

PacyeT KOHCTPYKUMM C YYETOM BO3LENCTBUSA MOBLILLIEHHbLIX U BbICOKMX TeMnepartyp
Heo6X0AMMO NPON3BOAUTL ANA CNEAYHOLMX OCHOBHbIX PacyeTHbIX CTaauii paboTbl:

KpaTKOBPEMEHHbIA HarpeB — MepBbli  pPa3orpeB  KOHCTPYKUMM [0  pacyeTHOW
Temneparypbl;

ANTENbHBIV HarpeB — BO3AENCTBME PacyeTHOM TemMnepaTypbl B NepUog, aKCnayaTauum.

PacyeT cTaTMyecku OnpefenUMbIX KOHCTPYKUWIA NO npefesibHbIM COCTOSHUAM
MepBoi U BTOPOWM rpynn (3a UCKNKYEHMEM pacyeTa N0 06pa3oBaHNIO TPeLmH) cnegyet
BECTU TONIbKO ANs CTaguuv ANUTENbHOro HarpeBa. PacyeT no o6pa3oBaHMIO TPeLLMH
Heo6X04MMO MPOU3BOAMTL ANA CTaAuii KPaTKOBPEMEHHOrO U ANUTENIbHOr0 Harpesa C
YYeTOM YCWUIUIA, BO3HMKAKOLWMX OT pacnpefeneHns Temneparypbl 6eTOHa MO BbICOTE
CeYEeHM A 3/leMeHTa.

PacyeT CTaTMYecKn HeornpeaenmMbiX KOHCTPYKUMUA U UX 3/1EMEHTOB MO Npese/bHbIM
COCTOSIHUAM MEePBOV 1 BTOPOW rpynn 4O/HKEH NMPON3BOANTLCS:
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@) Ha KpaTKOBPEMEHHbIA HarpeB KOHCTPYKUMM MO pexumy cornacHo CHull 3.03.01,
KOrja BO3HMKAKOT HanbosbLLMe YCUNA OT BO3AENCTBUA TemnepaTypbl. [py 3TOM XKeCTKOCTb
3/IEMEHTOB KOHCTPYKLMWN OMpefensietcs 0T KPaTKOBPEMEHHOrO [AeNCTBUS BCEX Harpys3oK U
Harpesa,;

6) Ha [WUTeNbHbIA HarpeB — NPV BO3LEACTBUM HA KOHCTPYKUMIO pacyeTHOA
Temnepatypbl B Mepuvoj 3Kcnayatauuu, Korga MPOUCXOAUT CHUDKEHME NPOYHOCTU U
YKECTKOCTW 3/IEMEHTOB B pe3y/ibTaTe BO3AeWCTBUA A/IMTENIbHOrO HarpeBa U Harpysku. Mpu
3TOM >KeCTKOCTb 3/1EMEHTOB OMpeAenserTcs OT [/IMTeNIbHOro BO3AENCTBMA BCEX Harpysok U
Harpesa.

4.11 OnpefeneHve YCUINIA B CTaTUYECKM HEONPeLeIMMbIX KOHCTPYKLUMSAX OT BHELLHEN
Harpysku, COGCTBEHHOrO Beca W BO3AEWCTBUA MOBbILEHHbIX W BbICOKMX TemrepaTyp
MPOM3BOAAT MO MpaBWiam CTPOWUTENbHOW MeXaHWKM METOAOM  MOC/nefoBaTeNbHbIX
NPUGAMKEHNA. TlpyM 3TOM XKECTKOCTb 3/IEMEHTOB OMPefeNiatoT C YYETOM Heynpyrux
feopMaumii 1 HanuMa TPewmH B 6GeTOHe OT O4HOBPEMEHHOrO [eliCTBUS BHELUHEN
Harpysku, COGCTBEHHOI0 Beca 1 TemMrepaTypbl.

4.12 Tlpun KpaTKOBPEMEHHOM HarpeBe YCWIWA OT BO3LEACTBUA TemnepaTypbl B
afleMeHTax CTaTUYeCKM Heonpefe/IMMbIX — KOHCTPYKUWA — JO/MKHbI  ONpefensTbCcA B
3aBMCMMOCTU OT cocTaBa 6eToHa (Tabnuua 5.1) v TemnepaTypbl Harpesa, Bbl3blBatOLLEN
Hanbo/bLUNe YCUNS:

a) npw Harpese 6eToHa Ne 1 cBbiwe 50 ao 250 °C — no pacyeTHON TemnepaType;

6) npwu HarpeBe 6eToHOB Ne 2-11, 23 1 24 cBbiwe 200 go 500 °C — no pacyeTHOW
Temnepartype; npwv Harpese cBbiwe 500 °C — npu 500 °C;

B) npu Harpese 6eToHOB No 12-21, 29 n 30 cBbiwe 200 fo 400 °C — no pacyeTHOWA
Temneparype, npu Harpese cabiwe 400 °C — npu 400 °C.

4.13 TemnepaTypa 6eTOHa B CeYeHMsX KOHCTPYKLMIA OT Harpesa Mpy aKcnayaraumm
[O/MKHA ONPeaensaTbCA TenIoTEXHUYECKUM pacyeToM YCTaHOBMBLUEroCA Ter/a0BOro rnoToka
npy 3aflaHHON MO NPOEKTY pacyeTHOW TemnepaType paboyero NPOCTpaHCTBA MM BO3AyXa
NPOW3BOACTBEHHOIO NMOMELLIEHUS.

[N KOHCTPYKLMIA, HAXOLAALLMXCA HA HapYy>XHOM BO34yXe, HambosbLuMe TeMnepaTypbl
HarpeBa 6eTOHa M apmaTypbl ONPeAenstoT Mo pacyeTHOW NeTHel Temnepatype HapyXXHOro
BO3[yxa, MPUHMMAEMOIM MO CpefdHEeNn MaKCUManbHOM TemnepaType Hapy)XXHOro BO34yXa
Hambonee apkKoro mecsiya B painoHe cTpouTenscTBa No CHwull 23-01. BblYWCNEHHbIE
TemnepaTypbl He AO/DKHbI MPeBbIWaTh NpPefesibHO  AOMYCTUMbIX 3HAYeHW Temnepatyp
npumeHeHust 6etoHa no MOCT 20910 n apmatypbl Mo Tabnuue 5.10.

4.14 Tpwn pacyeTe CTaTUYECKM HeONpedesMMbIX KOHCTPYKUWIA, paboTatowmx B
YCNOBUSAX BO3LEWCTBUS TemrepaTyp, TeMI0TEXHUYECKNIA pacyeT AO/MKEH MPOU3BOAUTLCA Ha
pacyeTHyK0 TemnepaTypy paboyero MpoOCTPaHCTBa M Ha TemnepaTypy, Bbl3bIBAOLLYHO
HanbosbLLMe YCUnns, onpesensemble rno ykasaHmam 4.12.

Mpy pacyeTe HaMbONbLUMX YCUANIA OT BO3LEACTBUA TeMMepaTypbl B KOHCTPYKLMSX,
HaXOLALLMXCA Ha Hapy>KHOM BO3fyxe, Temnepatypy OeToHa M apmartypbl BblYMCMSKOT MO
pacyeTHOM 3UMHEN TemrepaType Hapy>XHOro BO34yXa, NPUHMMAEMO Mo TemnepaTtype
Hapy>XHOro BO34yxa Haunbonee X0M0AHOW NATUAHEBKM C obecnedeHHOCTbO 0,92 no CHwul
23-01.

4.15 Mpu pacyeTe COOPHbLIX XKeNe306eTOHHbIX KOHCTPYKLMIA Ha BO3LENCTBUE YCUNNIA
npu ux nofvemMe, TPAHCMOPTUPOBAHUN N MOHTaXKe, Harpy3ky OT Beca 3/1eMEHTOB cneayet
NMPUHUMATL C KO3(PMULMEHTOM AMHAMWYHOCTM, paBHbIM: 1,6 — mpy TpaHCNOPTMPOBaHUU;
1,4 — npy noabeme U MoHTaxe. [lonyckaeTcsa NpuHUMaTb 605iee HM3KMe, 060CHOBaHHbIE B
YCTaHOB/IEHHOM MOPALKE, 3HAYEHUA KOIPMULNEHTOB AMHAMUKM, HO He HuKe 1,25.
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4.16 Mpu pacyeTe NPOYHOCTM XKeNe306eTOHHbIX 3/IEMEHTOB Ha AENCTBUE CXKMMAtOLLEN
MPOAO/LHOM CWbI CNeayeT YYUTbIBaTb CyYalHbIN 3KCLEHTPUCUTET €a, NPUHUMAEMbIA He
MeHee: 1/600 OAWMHbI 31eMEHTa WM PacCTOAHMS MEXAY CeYEHUAMM, 3aKperjieHHbIMU OT
cMeLLeHuns; 1/10 BbICOTbI CeYeHMs U He MeHee 10 MMm.

[lns 3NeMeHTOB CTaTUYECKN HEONpPeaeNMbIX KOHCTPYKLMIA 3HAYEHWS SKCLEHTpUCUTeTa
MPOAOSLHOM CU/bl OTHOCUTENBHO LIEHTPa TSHXKECTU MPUBELEHHOTO CEYEHUS €, MPUHUMAKOT
PaBHbIM 3HAYEHWMIO 3KCLIEHTPUCUTETA, MOJSIYYEHHON0 W3 CTATMYeCKOro pacyera, HO He
MEHEee €a.

[N 3NeMeHTOB  CTaTWMYECKM ONpefe/IMbIX  KOHCTPYKUWIA  3KCLEHTPUCUTET €
NMPUHMMAKOT PaBHbIM CYMME 3KCLEHTPUCUTETOB M3 CTATUYECKOro pacyeta KOHCTPYKLMU,
C/ly4ainHOro 1 TeMnepaTypHOro OT HepaBHOMEPHOTO HarpeBa Mo BbICOTE CEYEHUS 3/IEMEHTA.

[lONONHUTENbHbIE YKa3aHWs Mo pacyeTy
npeaBapuTe/IbHO HaMPSXKEHHbIX KOHCTPYKLNIA

4.17 PacyeT npeaBapuTesibHO HaNPSHKEHHbIX KOHCTPYKLMIA, paboTatoLmx B YCIOBUSAX
BO3/ENCTBUSA NOBbLILLEHHbIX M BBICOKWUX TeMNepaTyp, LO/DKEH NPOU3BOANUTLCA B COOTBETCTBUM
Cc TpeboBaHMAMM cBOAA NpaBw/ [2] U ¢ y4eTOM AONONHUTENbHBIX YKa3aHui 4.18-4.23.

4.18 TemnepaTypa Harpeea nNpeABapuUTEIbHO HarpsKeHHOW apMaTypbl He [O/MKHa
npeBbIlLaTb NpeesibHO AOMYCTUMOIN TemrepaTypbl ee NpUMeHeHUs, yKkasaHHOW B Tabnuue
5.10.

4.19 CxumaroLLme HanpsiXXeHns B 6eTOHe Opp B CTAAMWN NpeBapuTe/ibHOro 06Xarus B
AONsAX NepefaTouyHOi NPOYHOCTM GeToHa Rpp He [O/MKHbI MPeBblaTb NP TemrnepaTtype
Harpesa npeABapuTe/ibHO HaNPsXXEHHON apMaTypbl:

500 OC oo e 0,70 Rop,
100°C ..o 0,60 Rop,
150°C ..o, 0,50 Rop

B cnyyae HEOOGXOAMMOCTU 3HAYEHUS CXKMMAIOLLMX HanpshkeHWU B 6eTOHe MOryT 6bITb
MOBbILWEHbI NpX  06ecrnevyeHn HafeXHOW paboTbl KOHCTPYKUMM OT  BO3AENCTBUSA
npeaBapuTeNbHONO HaNPSHXKEHUA, Harpy3Kn 1 TeMNepaTypHbIX YCUMNA.

4.20 MNonHble NOTepV NPeaBapUTENIbHOTO HaMNPSHKEHUA apMmaTypbl, YUUTbIBAEMble MpU
pacyeTe KOHCTPYKLUIA, paboTalowmx B YC/OBUAX BO3AECTBMA TemnepaTypbl Bbiwe 50 °C,
OnpeaenatoTcs Kak CymMmMa rnoTepb:

OCHOBHbIX — MPW HOPMa/IbHOIN TeMnepatype;

[ONOMHUTENbHBIX — OT BO3AENCTBUSA TeMnepaTypbl Bbiwe 50 °C.

OCHOBHble MOTEPW MPeABapUTE/IbHOr0 HaNPSXXeHUs apmaTypbl 418 KOHCTPYKLUUi
13 06bIYHOro 6eToHa cocTaBa Ne 1 M XapocToilkux 6eToHoB cocTtaBoB Ne 2, 3, 6, 7,
10 1 11 no Tabnuue 5.1 onpeaenstoT Kak And TsHKenoro 6etoHa no TpebosaHuam [2].
MoTepy OT ycagkKu XXapoCTOMKOro 6eToHa cneayet npuHuMmaTb Ha 10 MIla 60nbLue
yKa3aHHbIX B [2].

Bpems B cyTKax cnefyeT NpuUHMMAaTh: NpW OnpegeneHnMn notepb OT NON3y4ecT — CO
OHA 06XaTus 6eToHa, Mpu OrnpedeneHWM noTepb OT YCaAKUM — CO [AHS OKOHYaHWs
GeTOHMPOBaHUA [0 HarpeBa KOHCTPYKLMN.

[lononHuTeNbHbIE NOTEPU NPeABapUTENbHONO HaNpPsHKEHUS apMaTypbl MPUHUMAKOT MO
Tabnuue 4.1.
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Ta6bnunuya 4.1
BennunHa
(DaKTOp, Bbl3bIBa}0UJ|VII7I A0NONHNTENbHbIE NOTEPU L0NO/THNTE/IbHBIX NOTEPb
npesaBapuTeNbHONO HAMPSXKEHNA B apMaType Npu ee Harpese npesaBapuTensHOro

HanpskeHus, MIMa

Ycaaka 6eToHa 06bIYHOr0 cocTaBa No 1 1 »KapoCTOMKNX 6eTOHOB cocTaBoB Ne 2,
3,6,7,10, 11 no Tabnuue 5.1 npw Harpese:

KpaTKOBPEMEHHOM 40
LNMTENTbHOM NMOCTOSAHHOM 80
LNMTENBHOM LMK/INYECKOM 60

MonsyuyecTb 6eTOHa 06bIMHOrO cocTaBa Ne 1 M )KapoCTONKMX GETOHOB COCTaBOB
Ne 2,3,6,7,10 111 no Tabnumue 5.1:

€CTECTBEHHOW BNAXXHOCTU MNpn Harpese:

KpaTKOBPEMEHHOM 10 app
LNTENIbHOM NMOCTOAHHOM 15 app
LNMTENBHOM LMK/IMYECKOM 18 app

CyXOro npu Harpese:
KPaTKOBPEMEHHOM 4 Opp
LJINTENBHOM MOCTOSHHOM 6 Onp
LJINTENBHOM LIMKNMYECKOM 8 Opp

Penakcauns Hanps>kKeHuii apMmaTypbl:
npoBonoYHOM Knaccos B,1200-Bp1500, K1400, K1500 0,0012 A t0sp
CTepXKHeBoWi knaccos A 600, A 800, A 1000 0,001 A t05p

PasHoCTb fechopmaLmii 6eToHa 1 apMaTypbl OT BO3AEACTBMS TeMNepaTypbl (Ost — Opt) A tsEsBs

O603Ha4eHuns, NpUHATbIE B Tabnuue 4.1:

Ats — pasHOCTb MeXy TeMrepaTypoii apMaTypbl NPy 3KCnyaTauym, OnpeaensieMoii TenI10TeEXHUYECKNM
pacyeToOM 1 TeMNepaTypoii apMaTypbl NPU HATSXKEHWI, KOTOPYIO A0MYCKAeTCs NPUHMMaTL paBHoi 20 °C;
Obt — KO3(ULMEHT, NPUHMMAEMbIVi Mo Tabnuue 5.7 B 3aBUCMMOCTY OT TemMnepaTypbl 6eTOHa Ha ypoBHe
HanpsiraeMoi apmMaTypbl ¥ L/IMTENBHOCTU HarpeBa;
Es — moAynb ynpyroctv apMartypbl, NpUHUMaeMblin no Tabnuue 5.14;
Ost M Bs — KO3(PMLIMEHTBI, NPUHUMaeMble MO Tabaumue 5.13 B 3aBUCMMOCTY OT TeMMepaTyphbl apMaTypbl.

MpumeyvaHnnsa

1 MoTepn nNpefBapuTENbHOrO HampsHKEHWSt OT  penakcauuy  HanpsbkeHuid apmaTypbl NPUHUMAaOT  ans
KPaTKOBPEMEHHOI 0 W [IMTENIbHOIO HarpeBa OAMHAKOBLIMU U YUUTLIBAKOTCA NPU TeMnepaType apMatypbl Bbiwe 40 °C.

2 MNoTepu NpeBapuTENbHOTO HaMPSHKEHUS apMaTypbl OT pasHOCTY AedopmaLinii 6eToHa 1 apMaTypbl Y4UTbIBAKOT
B 3/1EMEHTaX, BbINOIHEHHbIX 13 06bIYHOrO 6eTOHa Npy Harpese apMaTypbl Bbile 100 °C 1 B 3/1eMeHTaxX UX XapoCTOWKOro
6eTOHa Npwy Harpese apMaTypbl Bbile 70 °C.
3 Ecnm 0T ycunuii, Bbi3BaHHbIX COBMECTHbLIM [EVICTBMEM Harpysku, TemMnepaTypbl U NpeaBapuTensHOro 06xarws, B
6eTOHe Ha YpOBHe apMmaTypbl B CTafuM 3KCMyaTalun BO3HUKAKOT pacTArmBatoLLyie HanpshKeHUs, TO AOMOMHUTENbHbIE
noTepu OT NOM3y4ecTn 6eTOHa He YUMTbIBAIOT.

MoTepu OT NON3YYecTV GETOHA NPY HATSKEHUM B IBYXOCHOM HanpasfieHUu cieflyeT YMeHbLUNTL Ha 15 %.

4.21 YCTaHOBMBLUMECS HanpshkeHUsi B OGETOHe Opp HA YPOBHE LEHTpa TAKECTU
NPUBEAEHHOIO CeYeHMsi Hanbonee 06XKMMaeMO 30Hbl MOC/e NPOSIB/IEHNS BCEX OCHOBHbIX
noTepb ONpeaenstoT no gopmyne

P Pepyy, My
+ —
A

red I red I red
rge M — MOMEHT OT COGCTBEHHOI 0 Beca 3N1EMEHTA,
P- ycunnne npeaBapnuTebHOro 06)K8.TVIFI;
€op — IKCLEHTPUCUTET yCUNINA P oTHOCUTENbLHO LeHTpa TAXXeCTU NpuBeaeHHOro CeHeHuA,
Ysp — PACCTOAHMNE OT TOUKN NPUNOXKEHNA YCUTNA P [0 LEeHTpa TAXECTU CEHYEHUA.

Obp =

, 4.1)
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[[eomMeTpuyeckme  XapakTepUCTUKW  MPUBELEHHOr0  CEYEHUs  MpeLBapuUTe/bHO
HanNpPsXKeHHOro XkKene3o6eToHHOro anemeHTa (Ared, Sred, lred) ONpPefeNsAOT No TpebOBaHMAM
6.16—6.21 ¢ y4eTOM NPOAONbLHOV NPeABapuUTe/IbHO HaNpPsXXEHHOM apmaTtypbl S 1 S’ U BANAHMS
TeMnepaTypbl Ha CHUXKEHWE MOAY e YnpyroctTu apMaTypbl U 6eTOHa.

4.22 Ycunma  OT  BO3AEWCTBMS  TemnepaTypbl B CTATUYECKU HeOnpeaenMmbIX
NpeaBapuUTENbHO HANPAXKEHHBIX KOHCTPYKLUMAX HAXOAAT N0 yKasaHnam 6.28 n 6.37.

Mpn onpegeneHUn yYCUAWIA OT BO3LEWCTBMS TeMMepaTypbl >KECTKOCTb 3/eMeHTa
BbIYMCNAKOT MO YKasaHnam 8.28.

4.23 Tlpn onpegeneHun obuwero npornba npenBapuTeibHO  HaNPSXXeHHOro
Xene306eTOHHOro 3/1eMeHTa He06X0AMMO YYMTbIBATb NPOrMG, Bbl3BaHHbIA HEPAaBHOMEPHbIM
HarpeBoM 6eTOHa M0 BbICOTe CeYEHUS 3/1eMeHTa, Mo yKasaHuam 8.24.

4.24 B anemeHTax M3 6GeToHa Knacca B30 u Bbllle, MMEKOLMX NpPeaHanpsXXeHue
Osp = 0,4-0,6Rs, Npn Harpese apMaTypbl OCTATOK MpesBapuTE/IbHOr0 HarnpsXKeHNs B apmatype
MOXXHO OPVEHTPOBOYHO OMNpPeaeNaTh Mo CeayroLwmmM hopmynam:

ANsi cTepxxHeBol Knacca A600

Osp = 84 — 0,4 ts, (42)
Knacca A800

Osp= 87 — O,39ts, (43)
knacca A1000

Osp=92-0,26ts ; (4.4)

MPOBOJIOYHOI Knacca Bp1200-Bp1500, K1400, K1500
Osp= 89 — 0,27ts , (45)

rfae 0sp>0 — 0CTaToK NpeABapuTe/IbHOr0 HanpsHXeHns B apmatype, % NCXOAHOro
3HAYeHNs NpW N3roTOBNEHUN;
ts> 20 — TemnepaTypa apmaTypbl Npu Harpese, °C.

N3 thopmyn (4.2)—(4.5) cnepyet, 4TO BO BpeMsi HarpeBa MPOMCXOAMT MOJSIHasA MnoTeps
npesBapuUTENIbHOTO HanpsXKeHWs B CTEPXKHEBOW apmatype Knacca A600 npu ee Harpese
cebiwe 210 °C, knacca A800 — cBbiwe 220 °C, knacca A1000 — cBbiwe 350 °C u B
MPOBOIOYHOIA Knacca Bp1200, B,1500, K1400, K1500 — cBbiwwe 330 °C.

4.25 TloTepn NnpenBapuTE/IbHOTO HanpsXXeHUs B apmaType, BO3HUKLLME NPW Harpese,
rnoc/ie OCTbIBAHUA He BOCCTaHaB/IMBAKOTCA.

5 Martepuasibl 4ns 6eTOHHbIX
N >Kene3006eTOHHbIX KOHCTPYKLNIA

BeToH
MokasaTenu KayecTsa 6eTOHA M UX NPUMEHEHME NPU NPOEKTUPOBaHNK

5.1 AN 6ETOHHBIX 1 >ene300eTOHHbIX KOHCTPYKLMIA, NpeaHasHavYeHHbIX Ans paboTbl B
YCOBUSAX BO3LEMCTBMS MOBbILLIEHHbIX W BICOKMUX TEeMMNepaTyp, CleayeT npeaycMaTpuBaThb:

06bIYHbI 6ETOH — KOHCTPYKUMOHHbIV TSHXKENbIA 6eTOH cpefiHeil nnoTHocTn oT 2200 o
2500 kr/m® BKtounTenbHo no FOCT 25192;

YKapOCTONKNA BETOH KOHCTPYKLMOHHBIA U TENIOU30MALUMOHHBIA MNOTHOW CTPYKTYpPbI
cpeaHeit nnotHocty 900 kr/m® u 6onee mo FOCT 20910, cocTaBbl KOTOPbIX MPUBEAEHbI B
Tabnuue 5.1.
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YKapocTolKuii 6eToH cpeaHeit NnoTtHoCTM A0 1100 Kr/mM®  BKAOUMTENLHO CregyeT
npegycMaTpyBaTb MPEUMYLLECTBEHHO [/19 HEHECYLUMX OrpaXatoLmx KOHCTPYKUUA U B
KayecTBe TenIon30/1A9LNOHHbIX MaTepuanos.

YKapocToiiknii  6eTOH  cpefHeid  nnoTHocTM  Gonee 1100  Kr/M®  HagiexuT
npegycmaTpuBaTh A/ HECYLLUMX KOHCTPYKLMIA,

5.2 Mpy NPoOeKTUPOBaHWUMN BETOHHBIX U XXe1e300€TOHHBIX KOHCTPYKLMIA, paboTatoLLmx B
YCNOBUAX BO3AENCTBMS MOBbIWEHHLIX W BbICOKUX TemnepaTtyp, B 3aBUCUMOCTU OT WX
Ha3HayeHUs W ycnoBuii paboTbl LO/MHKHbLI YCTaHaBMMBATLCA MOKas3aTenu KayectBa GeTOHa,
OCHOBHbIMW 13 KOTOPbIX ABNAKOTCA:

a) Knacc 6eToHa no NPOYHOCTM Ha cxaTue B;

6) Knacc 06bIYHOro 6eTOHa MO MPOYHOCTU Ha OCEBOE pacTskeHue Bi (HasHavaeTcs B
Cyyasx, Korfja ata XapakTepucTUKa UMeeT rN1aBeHCTBYIOLLEe 3HaYeHVE U KOHTPO/IMpYeTCA
Ha MPOV3BO/CTBE);

B) K/acc »XapoCTOMKOro 6eToHa no npesesibHO JONYyCTUMOW TeMnepaTtype NpuMeHeH s
cornacHo FOCT 20910 (fo/mKeH yKa3blBaTbCA B NPOEKTE BO BCEX C/y4asX);

r) MapkKa >KapoCTOWKOro 6eTOHa MO TepMUYECKON CTOMKOCTW B BOAHbLIX T1 U B
BO34YLUHbIX T2 TenjocMeHax (HasHayaeTcs A4/ KOHCTPYKUMIA, K KOTOPbIM NpeLbaBstoTCs
TpeboBaHWsA N0 TEPMUYECKOIN CTONKOCTK);

[) Mapka rno BofoHenpoHuuaemoctn W (HazHayaeTca /19 KOHCTPYKLUMIA, K KOTOPbIM
NpeLbABNA0TCA TPebOBaHNA MO OrpaHUYeHNI0 BOAOHENPOHML,AEMOCTH);

€) MapKa Nno MOpPO30CTONKOCTU F (Ha3Ha4yaeTCs ANd KOHCTPYKLMIA, KOTOPbIEe B Nepuoa
CTpoMTensCTBA WAM  MPU  OCTAHOBKE  TEMJIOBOrO  arperata MOTyT  MOABeprarbes
3NMN304NYECKOMY BO3AENCTBMIO TemmnepaTypbl HUxe 0 °C);

) Mapka no cpefHeli N1OTHOCTK D (HasHavaeTcs ANA KOHCTPYKLMiA, K KOTOPbIM KpoMe
KOHCTPYKTUBHBIX MPeAbABAAOTCA TPeboBaHMS TEMI0M30MAUMN, U KOHTPOIMPYETCA NPU KX
N3roTOB/IEHUN).

5.3 11151 6ETOHHBIX 1 >ene300eTOHHbIX KOHCTPYKLMIA, NpeaHasHavYeHHbIX Ans paboTbl B
YCNOBUSAX CUCTEMATMYECKOrO0 BO3LEWCTBMS  MOBBIWEHHLIX W BbICOKMX TeMmnepaTyp,
npegycmarpuBaroT 6eTOHbI:

a) K/IaccoB Mo NPOYHOCTYM Ha CXaTue:
06bI4HbIV 6eTOH cocTaBoB Nel n Nela no Ta6bnumue 5.1 — ot B20 go B60;
)apocToikune 6eTOHbI cocTaBoB no Tabnmue 5.1:

Ne 2,3,6,7 — ot B15 go B50;

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

Ne 19, 20 - ot B15 po B35;

Ne 12,13, 14,15 - ot B12,5 go B25;

Ne 4,5, 8,9, 16-18, 23,29 - ot B12,5 go B20;

Ne 24, 27, 30 — ot B2 po B10;

Ne 22, 24, 30, 32, 35-37 — ot B1 o B5;

Ne 25, 28, 31, 32,34 - ot Bl po B3,5;

Ne 26, 33 — o1 B1 go B2,5;

Mn pnmedyaHwue - Bo3MoykHO MPUMEHEHNE BbICOKOMPOYHbIX 6ETOHOB K/1acCoB Mo NPOYHOCTU Ha

oxatune oT B60 go B80, HO Mpv yC/oBUM OMbITHON MPOBEPKM M3MEHEHMSA X (PU3MKO-MEXAHNYECKNX CBOMCTB
npw TeMnepaTypHbIX BO3LEACTBUAX.

6) 06bIYHbIA GETOH KNACCOB MO MPOYHOCTU HA OCEBOE pacTshkeHMe: coctaBoB Nel n Nela
no ta6nuue 5.1 ot Bt0,8 10 Bt3,2 BKNHOUNUTENLHO;
B) YKapOCTONKWUIA 6ETOH MapOK MO TEPMMUYECKON CTOMKOCTU:
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B BOAHbIX TenjocMeHax coctaBoB Ne 2-21, 23 1 29 no Tabnuue 5.1 — T15, T110, T115,
T125;

B BO34YLUHbIX TernjocMeHax coctaBoB Ne 22, 24, 27, 30, 32, 35-37 no T1abnmue 5.1 —
T»210, T»15, T»20, T»25.

[na GeTOHOB ApYyruMx COCTaBOB MapKa MO TePMUYECKON CTOWKOCTU B BOAHBIX U
BO3AYLUHbIX TEM/IOCMEHAaX He HOPMUPYeTCS;

r) MapoK Mo BOLOHENPOHWLAEMOCTH:
06bI4HbIA 6eTOH cocTaBoB Nel, Nela u »xapocToiikue 6eToHbl cocTaBoB Ne 2-21, 23, 29 no
Tabnuue 5.1 - W2, W4, W6, W8.
[ns 6eToHa Apyrux coCTaBoB Mapka No BOAOHENPOHULLAEMOCTU He HOPMUPYETCS;

[) MapoK Mo MOPO30CTOWKOCTH:

06bI4HbI 6eTOH cocTaBoB Ne 1, Ne 1a 1 xapocToiiKune 6eToHbl cocTaBoB Ne 2-21, 23 n
29 no Tabnumue 5.1 — F25, F35, F50, F75.

[ns 6eToHa Apyrux cocTaBoB MapKa No MOPO30CTOMKOCTU HE HOPMUPYETCS;
€) XKapoCTOWNKMIN 6ETOH MapOK N0 CPeAHeR NIOTHOCTU COCTaBoB No Tabnmue 5.1:

Ne 4,8 — D1800;

Ne 23,29 - D1700, D1600, D1500;

Ne 24,30 — D 1400, D1300, D1200;

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

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

Ne 31, 32 — D900.

[ns 6eToHa Apyrux coCTaBoOB MapKa no cpefHei NJI0THOCTU He HOPMUPYETCS.

5.4 BospacT 0eTOHa, OTBevyalOLWii €ro Knaccy W Mapke, HasHayaetcs npu
MPOEKTUPOBAHNM UCXOLSA U3 peasibHbIX CPOKOB (PAKTMYECKOrO 3arpy>XeHusi MpPOeKTHbIMU
Harpyskamm n Harpesa KOHCTPYKLMW, CNOCOOOB MUX BO3BEAEHUS U YCNOBUIA TBepLAeHMs. Mpu
OTCYTCTBUW 3TUX AaHHbIX Knacc 6eTOHa ycTaHaB/MBAETCS B BO3pacTe 28 CyT.

3HayeHMe OTMYCKHOW MPOYHOCTU GETOHa B 3/1EMEHTaX, BbIMOMHEHHbLIX U3 06bIYHOrO
TsHKenoro 6etoHa, yctaHasnmeaetcsa no TOCT 13015 u xxapocTolikoro 6etoHa — no MOCT
20910.

[ns >Kene3o6eTOHHbIX KOHCTPYKUMIA 13 0ObIMHOIrO TSXKenoro 6eToHa, paboTarolmx B
YCNOBUSAX BO3LEWCTBMS MOBbILUEHHBLIX TEMMepaTyp, Knacc 6eToHa No NPOYHOCTY Ha CXxaTue
PEKOMEH/AYETCA NPUHUMATD:

A1 )Kene300eTOHHbIX 3/1EMEHTOB, PAacCYMTbIBAEMbIX HA BO3AENCTBME MHOrOKPAaTHO
MOBTOPSIOLLENCA HArpy3Kkun, — He Hxe B25;

[J19 )Kene300eTOHHbIX CXKaTbIX CTEPXHEBbIX 3/IEMEHTOB U3 THKEOro 6eToHa — He
Hxe B20;

A1 CUJIbHO Harpy>KeHHbIX CXAaTbIX CTEPXXHEBbLIX 3/1EMEHTOB (Hanpumep A5 KONOHH,
BOCMPUHMMAIOLWMNX  3HAUYUTE/IbHbIE  KPaHOBble HAarpysku, W KOMIOHH HMKHUX 3TaXeWn
MHOT03TaXXHbIX 3d4aHniA) — He Hke B30.

5.5 [ns »ene306eTOHHbIX KOHCTPYKLUWA M3 >XXapOCTOMKOro 6eToHa, paboTarolimX B
YCNOBUSAX BO3AENCTBUS BbICOKMX TEMMEPATYP, PEKOMEHAYETCA NPUHUMATL Kiacc 6eToHa no
MPOYHOCTU Ha CXKaTue He Hke B12,5.

[na npenBapuTeNnbHO HaNPSHKEHHbIX YKeNe300eTOHHBIX KOHCTPYKLUMIA M3 0ObIYHOTO U
)KapOCTOMKOro 6eTOHOB, paboTaloWmMX B YCNOBUAX BO3AEACTBUA MOBLILLIEHHbIX U BbICOKUX
TemnepaTyp, Knacc 6eToHa Mo MPOYHOCTU Ha CXaTue A0/HKeH NMPUHMMATLCS B 3aBMCUMOCTM
OT BUJa U Kfiacca HanpsraeMor apMaTtypbl, ee anaMeTpa U Ha/IMYns aHKEPHbIX YCTPOMCTB, HO
He MeHee B25.
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[N GETOHHbIX W >KeNe306eTOHHbIX KOHCTPYKUMA, paboTalowmx B YC/IOBUSAX
BO3/ENCTBUSA BbICOKMX TeMMepaTyp:

YapocToikue 6eToHbl coctaBoB No 2-21, 23 1 29 no tabnuuye 5.1 JO/MKHbI UMETH
MapKy Mo TePMUYECKOV CTOMKOCTY B BOLHbIX TEN/IOCMEHAX, He MeHee, Npu Harpese:

(0 on o312 To ] Y I PP T15,
LUMK/INYECKOM . P N £
LIMK/IMYECKOM, C pe3va| oxna>i<,quv|eM Bo3,qyx0|v| nnm Bo,qom ............................ T125;

YKapoCToMKme 6eToHbI cocTaBoB Ne 22, 24, 27, 30, 32, 35-37 no Tabnuue 5.1 A0MKHbI UMETb

MapKy Mo TEPMNYECKOIN CTOMKOCTI B BO3AYLLIHbIX TEMMOCMEHAX, HE MEHEE, MNP Harpe.e:
[ oTo 0z 1T [0 ] T,10,
LMKITUYECKOM ...vvcveeeine e e eneeennennennnneneeneenenennen 1220,

[na >Xene3o6eTOHHbLIX KOHCTPYKUMIA M3 00bl4HOrO  GeToHa cocTaBa Ne 1 u
)KapocToMkux 6eToHoB coctaBoB Ne 2-21, 23 u 29 no Tabnuue 5.1 Mapks no
BOZOHENPOHNLLAEMOCTU JO/MKHbI ObITb HE MEHee:

AN PyHAAMEHTOB, 60POBOB U APYrMX coopymeHmVl, HaxoAsALMXCs nog 3emnel

HUXKE YPOBHSI TPYHTOBbBIX BOA «vvvvvveeees e PP Vs
ANs TENOBbIX arperaTos ,u,pyrmx coopy>Keva| HaXO,ﬂ,ﬂLLI,VIXCFI Ha,q
3eMJIeil U NOABEPTratOLLMXCS ATMOCHEPHBIM OCALKAM ......uvrerreeeeeeeieeieeeeeieeaeeaeeieeaeeaeeaeennns W10.

[N GETOHHBbIX W KeNe300eTOHHBbIX KOHCTPYKUMIA, paboTalolmx B YC/IOBUAX
BO3JeMCTBMA MOBbILIEHHbLIX U BbICOKMX TEMMepaTyp, KOTOpble B Nepuog CTPOUTe/IbCTBa UK
Mpyv OCTaHOBKe TEMNJIOBOr0 arperata MOryT MOABepratbCA 3MU304MYECKOMY BO3LEVCTBUIO
Temnepatypbl HKe 0 °C B YC/IOBMAX BO3AYLLIHO-BaXKHOCTHOTO COCTOSIHSI, OObIYHbIA GETOH
coctaBa Ne 1 n xapocToilkme 6eToHbl coctaBoB Ne 2, 3, 6, 7, 13, 20, 21 no Tabnuue 5.1
AO/MKHbI UMETb MapKy M0 MOPO30CTOMKOCTM He Hmke F25.

TpeboBaHMS K  KOHCTPYKUMSM UM W3AENMSIM U3 HKapoOCTOMKOro  GeToHa,
npefHasHayYeHHbIM 419 3KCnlyaTaumnm B YC/IOBUAX BO3AENCTBUSA arpeccMBHOM cpegpl
BbICOKOI TemnepaTypbl, AO/MKHbI YCTaHaBNMBaTLCA B COOTBETCTBUM C TpebosaHusMu CI1
28.13330 B 3aBMCUMOCTM OT CTEMEHN arpeccUBHOCTM Cpeabl 1 YCNOBUIA SKCMyaTauuu.

B KOHCTPYKLUMAX ¥ M34enunax, npefHasHaueHHbIX 414 paboTbl B YCNOBUSAX BO3LEACTBUS
BbICOKOV TemmnepaTypbl U arpeccUBHOW Cpeabl, LO/MKEH NMPUMEHSATHCSA XKapOCTONKNA BETOH,
Hambosnee CTONKWUIA B arPeCCMBHON cpefe:

HENTPalbHON N LLEOYHON ra3oBON — XXKApPOCTOMKWIA BGETOH Ha NopTNaHAUEMeHTe u
LLIAKOMOPT/IaHALEMEHTE;

KMCNOIN ra3oBOM M B pacnsaBax LUENOYHbIX METa/loB — >KApOCTOMKMIA GETOH Ha
XWLKOM CTEK/IE;

YrnepoaHoin 1 hocopHON ra3oBON — XKapPOCTOMKMIA BETOH Ha BbICOKOTI IMHO3EMMUCTOM
M TNINHO3EMUCTOM LieMEHTaxX M hocaTHbIX CBA3KAX, HA a/IFOMOCU/IMKATHBIX 3ano/IHUTENSAX C
coaep>XaHeM B HUX oKuck xenesa Fe,Oz He 6onee 1,5 %;

BOZOPOAHOM ra30BOi — XapOCTOMKUIA 6eTOH Ha BbICOKOT/IMHO3EMUCTOM LEMEHTE C
3anoIHNUTENAMU, coaepXXaLmmm okuch antommHms AloOz, He 6onee 7 %.

[Ns KOHCTPYKUWMI, paboTaroLwmnx B YCNO0BUSAX BO3AENCTBUSA MOBbILIEHHBIX TeMNepaTtyp 1
MOMEPEMEHHOIO YBMXKHEHUS, PEKOMEHAYETCA MPUMEHSATb 0ObIYHbIA GETOH Knacca Mo
NMPOYHOCTU Ha CXKaTue He MeHee B25 1 MapKu No BOAOHENPOHULaeMoCT He meHee W6 npu
Harpese 10 120°C BK/1OUYMTeNIbHO U He MeHee W8 npu Harpese cBbiwe 120 °C.

56 Tlpu HepaBHOMepHOM HarpeBe O0eTOHa MO BbICOTE CEYEHUS 3/IEMEHTOB
KOHCTPYKLMWIA, B KOTOPbIX HaMNPsHKeHUA CKaTus B 6eTOHE OT CO6CTBEHHOIO BECca U Harpysku
coctanaloT 40 0,1 MIMa BKIOUATENBHO, a TaKXKEe 3/1IEMEHTOB KOHCTPYKLMIA, B KOTOPbIX
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YCUNA  BO3HWKAKOT TOMbKO OT BO3AENCTBMA TemnepaTypbl, MpeaesbHO A0onycTumMas
TemnepaTypa npumeHeHus 6eToHa yctaHasnmeaeTcs no FOCT 20910.

Mpn HepaBHOMEPHOM W pPaBHOMEPHOM HarpeBe MO BbLICOTE CEYEHUS 3/IEMEHTOB
KOHCTPYKLMWIA, B KOTOPbIX HAMPSHKEHUA CXATUA W XKapOCTOMKOM GeTOHe OT CO6CTBEHHOrO
Beca W Harpysku coctasnsatotr 6onee 0,1 MIlla, npefenbHO fonycTumas TemnepaTypa
NpYMeHeHWsi 6eTOHa YCTaHaB/IMBAETCS PacyHeTOM.

Mpy BO3AENCTBUM TeMMepaTyp, NPeBbILLAOLLMX 3HaYeHMs], YKasaHHble B TOCT 20910,
HeobXoANMOo NpeaycMaTpuBaTh YCTPOWCTBO 3alMTHBLIX CM0eB ((hyTEPOBOK).

57 [Ond 3aMOHO/IMYMBAHUA CTbIKOB 3/1IEMEHTOB  COOPHbIX  KeNie306eTOHHbIX
KOHCTPYKLUMIA NMPOEKTHYD MapKy pacTBopa CrefyeT ycTaHaBnvMBaTb B 3aBUCMMOCTM OT
YCNOBWIA paboTbl COEANHAEMBIX 3/1EMEHTOB, HO NMPUHUMATL He Hxe M50.

5.8 [n4 3aMOHO/MMYMBAHUSA  CTbIKOB  3/1EMEHTOB  COOPHBLIX  >Keie306eTOHHbIX
KOHCTPYKLMiA, KOTOpble B MPOLECCe 3KCMayaTauuMm WM MOHTaKa Ha Hapy>XXHOM BO3AyXe
MOryT MO/[BepraTtbCs BO3AENCTBMIO OTpULATENIbHBIX Temnepatyp, CreayeT MNpUMEHsTb
pacTBOPbl MPOEKTHbIX MapOK MO MOPO30CTOMKOCTM W BOLOHEMNPOHWULAEMOCTM HE HUXE
MPUHATBIX A415 CTbIKYEMbIX 3/1eMEHTOB.

HopMaTwuBHbIe 1 pacye THbIe XapaKTepUCTUKN 6eToHa

5.9 OCHOBHbIMM MPOYHOCTHLIMU XapaKTepUCTUKaMn GeTOHa SBNSKOTCS HOPMATMBHbIE
COMPOTUBNEHNA GETOHa OCEBOMY CXaTut0 Ron M HOPMaTMBHblE COMPOTMB/IEHWUA 6GETOHA
0CEBOMY PaCTSXKEHUIO Rpm, NPBEAEHHbIE B Tabnuue 5.2.

HopMaTvBHble 3Ha4YeHUsi COMPOTUB/IEHNS BETOHa OCEBOMY CXKaTuto (MK NPU3MeHHas
MPOYHOCTbL) OMpPesenstoT No hopmyne

Ron = Rg (0,77 — 0,001Rg), HO He MeHee 0,72 Rg. (5.1)

HopmaTnBHble 3HAYeHMA  COMPOTUBEHUS 6eToHa OCEBOMY pPaCTAXEHUH npu
Ha3Ha4yeHun Knacca 6eToHa no MPOYHOCTU Ha CKaTue onpeaendatoT no (*)OpMyer

Rotn = 0,18 R 23, (5.2)

B dopmynax (5.1) n (5.2) Rs — conpoTuBieHne GETOHa, YWUCMIEHHO PaBHOE Kraccy
GeToHa Mo NPOYHOCTU Ha CXKaTue B.

Ta6bnunuya 5.2

HopmaTuBHbIe 3HAYEHWS1 CONPOTMB/EHUI 6ETOHA Ron 11 Rbtn Y1 PaCHETHbIE 3HAYEHNS
COMpoTMBAEHNS 6eToHa Ry 1 Rpt ANs NpefenbHOro COCTOSHMS NepBOli rpynMbl U pacyeTHbIe
Bunp conpoTuBeHns 3Ha4YeHWs CONPOTUB/EHNS GETOHA Rb ser U Rotser 47191 NPeAEbHbIX COCTOSHMI BTOPOIA
rpynnbl (MIMa unm H/MM?) npu Knacce 6eTOHa Mo NPOYHOCTM Ha CxKaTue

B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

Cxatune Ron, Rb.ser 9,5 11,0 | 150 | 185 | 22,0 | 255 | 29,0 | 32,0 | 36,0 | 39,5 | 43,0

oceBoe Rp 7,5 85 | 115|145 | 17,0 | 195 | 220 | 250 | 27,5 | 30,0 | 33,0

PacTspkeHne Rbtn, 1,0 1,15 | 135 | 155 | 1,75 | 1,95 21 | 225|245 | 2,6 2,75
oceBoe Robt,ser

Rt 066 | 0,75| 09 | 1,05 | 1,15 1,3 1.4 15 1,6 1,7 1,8

5.10 PacueTHble 3Ha4YeHWs COMPOTUBMEHMS OGETOHA OCEBOMY CXaTuk R, M oceBomy
pacTsXKeHUK Ryt (Tabnunua 5.2) onpegenstot no hopmynam:

Rp= “on - (5.3)
Op
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Ror= o (5.4)

Ot

3HaueHNsa Koah(hMLUMEHTOB HAAEXHOCTM N0 BETOHY MPU CXKATUW:

Yo = 1,3 — AN npefenbHbIX COCTOSHWUIA NepBON rPynMbl N0 HECYLLE CNOCOBHOCTY;
Yo = 1,0 — Ans npefesnbHbIX COCTOSHUIA BTOPOI rpynnbl MO 3KCniyaTaumum
NPUrogHoCTK.

3HaveHNs Ko3h(MLUMEHTOB HAAEXHOCTM N0 BETOHY MPY PaCTSHXKEHUN:

Yot = 1,5 — Ans npeaenbHbIX COCTOAHWIA NePBOI FPyNMbl MO HECYLLEel CIOCOBGHOCTI Npw
HasHaYeHuK Knacca 6eToHa Mo NPOYHOCTU Ha CXaTWe,;

Yot = 1,0 — Ana npefdenbHbIX COCTOSAHWMIA BTOPOM rpynnbl MO 3KCMAyaTaluMOHHOM
MPUroaHOCTW.

B HeKoTopbIX Cry4yasiX pacyeTHble 3HAYEHWS MPOYHOCTHBLIX XapaKTepUCTMK OeTOHa
YMHOXaI0T Ha cneayrowme KoaghuuneHTbl YCnoBms paboTbl:

Vo1 = 0,9 — Npu NPOACIKNTENBHOM AEACTBUM HAarpy3Ku;

Vo2 = 0,85 — N5 KOHCTPYKLWMIA, GETOHMPYEMbIX B BEPTUKa/IbHOM MOMIOXEHUN.

5.11 BnusHue TemnepaTypbl Ha W3MEHEHMe MPOYHOCTM OeToHa NpW  CXaTum
YUMTBIBAKOT YMHOXEHWEM MPOYHOCTHbIX XapaKTepuUCcTUK 6eTOHa Ha KO3((ULMEHT YCNOBMUS
paboTbl 6eTOHA NPU CXXaTUW Yt (Tabnmua 5.3).

PacyeTHble CONPOTMB/IEHUS CXXATUIO:

ANs NpefeNibHbIX COCTOSAHWIA NEePBO FPynMbl

Rbtem = Rb Vbt ; (5.5)
151 NPeenbHbIX COCTOSAHWUIA BTOPON rpynbl
Rbsert = Rbser Yot (5.6)

3HayeHns Koath(puumeHTa ycnoBus paboTbl GETOHA MPU CKATUW Yot MPUHUMAKOT MO
Tabnmue 5.3 B 3aBUCMMOCTU OT TeMMepaTypbl B CepeyHe BbICOTbI:

©XKaTol 30HbI 6eTOHa Npw pacyeTe no opmynam (7.1, 7.6, 7.7, 7.12—-7.14, 7.23, 7.27, 7.28);

NOSIKK 1 pebpa CXXaToli 30Hbl — No opmynam (7.8 7.10);

yacTm ceveHus — no gopmyne (6.17);

ceveHuns — no gopmyne (7.29);

LIeHTpa TAXKECTU NPUBELEHHOr0 ceyeHus — no opmyne (6.16).

5.12 BnusiHMe Temnepatypbl Ha M3MEHeHWe MNPOYHOCTU GeTOHa MNpW PaCTHKEHUM
YUMTBIBAKOT YMHOXEHWEM MPOYHOCTHBIX XapaKTepUCTUK 6eTOHa Ha KO3((ULMEHT YCNOBMS
paboTbl 6eTOHA NPK PaCTHKEHUM Vi (Tabnumua 5.3).

PacyeTHble CONPOTUBNEHMNS PACTHKEHUIO:

4115 NpefeNibHbIX COCTOSAHWIA NepBOit Fpynmbl

Rbtt = Rot Vit ; (5.7)
A1 NpefeibHbIX COCTOAHWIA BTOPOK rpynnbl
Rbtsert = Rbtser Vit. (5.8)

3HayeHre KoadduumeHTa ycnoBus paboTbl 6eTOHA NPY PacTSHXKEHUN Vi MPUHUMAKOT NO
Tabnuue 5.3 B 3aBUCMMOCTW OT TemrepaTypbl GeToHa:

B LIEHTPe TSKECTW ceyeHMs npu pacyete —no dopmynam (7.3, 7.31, 7.35, 7.37,
7.39, 7.53, 7.59);

Ha YpOBHe pacTaHYTOW apMaTypbl — no gopmynam (8.3, 8.9, 8.15);

B 30He aHKepOoBKW — Mo qopmyne (9.2);

Y HUXKHEW NOMK1 MeTannmnyeckoin 6anku — no opmyne (10.49).
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Tabnuuya 5.3
Homepa KoathdpmumeHTbl ycnosuii paboTbl 6eTOHa NPY CKATUN Y U PACTSKEHWUN Vi,
cocTaBoB | Koa- K03(h(hMLIMEHT B, Npu TemnepaType 6eToHa, °C
6eToHa hun- Bug Harpesa
no Ta6- eHT 50 70 100 200 300 500 700 900 1000
nmue 5.1
KpaTKoBpemeHHbIi 1,00 0,85 0,90 0,80 | 0,65 - - - -
LnnTensHeblii 1,00 0,85 0,90 0,80 | 0,50 - - - -
Yot [nuUTenbHbIA ¢ yBRaXKHEHNEM 1,00 0,65 0,40 0,60 - - - - -
KpaTKkoBpeMeHHbI B BOfe 0,97 0,85 0,65 — — - — - —
KpaTKoBpemeHHbIi 1,00 0,70 0,70 0,60 | 0,40 - - - -
1,1a,2 [nnTtenbHblid 100 | 0,70 | 0,70 | 0,50 | 0,20 - - - -
Y& | AnuTensHblii ¢ yBnakHeHvem 1,00 | 0,50 | 0,30 | 0,40 - - - - -
KpaTKkoBpeMeHHbI B BOfe 0,95 0,75 0,60 — — - — - —
KpaTkoBpemeHHbIli 1 ganTenbHelid | 1,00 | 0,90 | 0,80 | 0,60 | 0,40 - - - -
Bo [nnTenbHblli € yBN2OXKHEHNEM 1,00 0,50 0,20 0,40 - - - - -
KpaTkoBpeMeHHbI B BOfe 0,95 0,75 0,70 - - - - - -
KpaTKkoBpeMeHHbIli 1,00 1,00 1,00 0,90 0,80 - - - -
Yot JnnTensHebli 1,00 1,00 1,00 0,90 | 0,65 - - - -
3 Vi KpaTKoBpemeHHbIi 1,00 0,80 0,75 0,65 | 0,50 - - - -
[ONuTenbHbli 1,00 0,80 0,75 0,60 0,35 - - - -

KpaTkoBpemeHHbIi 1 ganTenbHblid | 1,00 1,00 0,90 0,80 0,60 - - - -

o KpaTKoBpemeHHbIi ¢ yBnakHeHnem| 1,00 0,60 0,30 0,50 - - - - -
KpaTkoBpemeHHbli 1,00 | 1,00 | 1,00 | 1,20 | 1,00 | 0,90 | 0,60 | 0,30 | 0,20
411 Yor [ONuTenbHebli 1,00 1,00 1,00 1,00 0,70 0,40 | 0,20 | 0,06 | 0,01
23 2"1 Vi KpaTKOBpeMVeHHbm 1,00 0,85 0,80 0,65 0,60 0,50 | 0,40 | 0,20 -
' JnnTensHoiii 1,00 | 085 | 0,80 | 0,65 | 0,40 | 0,20 | 0,06 - -
Bo KpaTkoBpemeHHbI 1 gnuTenbHblli | 1,00 1,00 1,00 09 | 075 | 0,50 | 032 | 0,22 | 0,18
KpaTkoBpemeHHbli 1,00 | 1,00 | 1,10 | 1,20 | 1,20 | 1,00 | 0,75 | 0,40 | 0,20
12-15, Yo [ONnuTenbHebli 1,00 0,80 0,80 0,55 0,35 0,15 | 0,05 | 0,01 -
17, 29, KpaTkoBpeMeHHbIi 1,00 0,95 0,95 0,80 0,70 0,55 | 045 | 0,15 -
30 YO navenshbii 1,00 | 0,70 | 0,70 | 045 | 025 | 0,06 | - - -
Bo KpaTkoBpemeHHbI 1 gnuTenbHblli | 1,00 1,10 1,10 1,10 1,00 | 0,70 | 0,30 | 0,20 | 0,05
KpaTkoBpeMeHHbIi 1,00 1,00 1,00 1,00 1,00 09 | 085 | 0,65 | 0,50
Yo JnnTensHbli 1,00 | 0,90 | 0,90 | 0,80 | 050 | 0,25 | 0,07 | 0,02 | 0,01
16, 18 KpaTkoBpemeHHbli 1,00 | 09 | 09 | 080 | 0,70 | 0,55 | 0,45 | 0,35 -
Yo | navenshbiii 1,00 | 080 | 0,80 | 0,70 | 0,40 | 0,12 | 0,02 | - -
Bo KpaTkoBpemeHHbI 1 gnuTenbHbIli | 1,00 1,10 1,10 1,10 1,10 1,00 | 0,70 | 0,35 | 0,27
KpaTkoBpeMeHHbIi 1,00 0,90 0,80 0,70 0,55 0,45 035 | 0,30 | 0,25
Yo JnnTensHbli 1,00 | 0,90 | 0,80 | 0,70 | 050 | 0,25 | 0,20 | 0,05 | 0,02
19-21 KpaTkoBpemeHHbli 1,00 | 0,65 055 | 050 | 045 | 0,35 | 0,25 | 0,10 -
Yo | navenshbiii 1,00 | 065 | 055 | 0550 | 0,30 | 0,12 | 0,02

Bo KpaTkoBpeMeHHbIli 1 gamtenbHblin | 1,00 0,90 0,85 0,70 | 055 | 0,40 | 0,33 | 0,30 | 0,27

MpumeyvaHuns

1 TMpwn pacyeTe Ha [OINTENbHbLIA HarpeB HeCYLMX KOHCTPYKUMIA, CPOK CAyXO6bl KOTOPbIX He npeBbiaeT 5 neT,
KO3(ULMEHT Yot CNeayeT YBenmuutb Ha 15 %, HO OH He [O/KEH MPeBbIWAaTh BENUYMHBI Yot MPU pacyeTe Ha KPaTKOBPEMEHHbIN
Harpes.

2 [Insi KOHCTPYKLWMIA, KOTOpbIE BO BPeMS 3KCM/lyaTalyum NOABEPratoTCs LMKIMYECKOMY HarpeBy, KO3(uLMeHTbI Yot 1 By
cnefyet CHU3NTbL Ha 15 % 1 Ko3hmumeHT yi — Ha 20 %.

[lethopMaLMOHHbIE XapaKTepucTUKY 6eTOoHa

5.13 OCHOBHbIMW AethopMaLMOHHBIMU XapaKTePUCTUKaMN 6eTOHa ABIAKOTCA 3HAYEHUS:

npeaesbHbIX OTHOCUTENbHBLIX  AehopMaumii  6eToHa MpWM OCEBOM CXaTUN € WU
PacTsXXEHUN Ento;

HayasIbHOro Moayna ynpyroctu 6etoHa Ep;

Ko3(huLmeHTa NoI3y4ecT Qp.cr;

KoaththmumeHTa nonepeyHol gedopmaumm (KoahuumeHT MyaccoHa) Vb p;

KO3(hthmumMeHTa NTMHENHON TeMnepaTypHO aedhopmalmm Opt;

KoahpmmeHTa TemnepaTypHOA ycaaKun 6eTOHa Cs.
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5.14 Tpu KpaTKOBPeMEHHOM [AeWCTBUM Harpysks W TemrepaTypbl B pacuerax
MCNOMb3YIOT HaYabHbIA MOAY/b YNPYrocTn 6eToHa Ep (Tabnnua 5.4).

Ta6bnunuya 5.4
Homepa cocTaBoB 1 CpefHss HauanbHble MOAYNM YNPYrocTu GETOHA NPKW CXaTUM U PACTSXKEHUU NPUHMMAIOTCS PaBHbIMU
NJIOTHOCTL 6eTOHa B Kr/m® Ep-10% (MMa) npu Knacce 6eTOHa No NPOYHOCTY Ha CXKaTue
(no Tabnuue 5.1) B125 | B15 B20 B25 B30 B35 B40 B45 B50 B55 B60

1-3,6,7,13, 20,21
ecTecTBeHHoro teepgeHua | 21,0 | 24,0 | 27,5 | 30,0 | 32,5 | 345 | 36,0 | 37,0 | 38,0 | 39,0 | 39,5
2200-2500
1-3,6,7,20,21
MoageprHyTole
TenJioBoi o6paboTke 19,0 | 20,5 | 24,0 | 27,0 | 29,0 | 31,0 | 32,5 | 340 | 35,0 | 36,0 | 37,0
npu aTMocthepHoM
fasneHunn 2200-2500

23,29

1500-1700 132 (140|148 - | = | - | = | = | -
4,8,9

1800-1900 147 | 155|163 | - | - | - | = | = | -

5,10-12, 14-19

20002300 17,0 | 18,0 | 19,5 | 21,0 | 22,0 | 230 | 240 | 250 | -

Mpn KpaTKOBPEMEHHOM HarpeBe 3Ha4YeHWs HayalbHOro MOAYNS YNpPyrocT GeToHa
onpeaenstoT no dopmyne

Ent =Eb Po . (5.9

3HaueHne KoaduumeHta B» nNpuHMMaOT no Tabnuue 5.3 B 3aBUCUMMOCTM OT
TemnepaTypbl 6eTOHa:

B LIEHTPE TSXKECTU CevyeHns npu pacyete no opmynam (6.16, 6.17, 6.48, 7.19, 8.39);

B CepeAuHe BbICOTbI ceveHns — (10.9, 10.11, 10.12, 10.18, 10.29);

Ha YpOBHe pacTaHyTol apmaTypbl — (8.6, 8.7);

KpaliHero BonokHa 6etoHa — (5.11, 8.47).

5.15 Mpu panTenbHOM [elCTBMM Harpysku W TemnepaTypbl 3HaUYeHWs HayaslbHOro
Moayns fedopmaumii 6eToHa Enr onpefenstoT no hopmyse

E,

= —2 5.10
1+j b,cr ( )

KoapthmueHT  nonsyuecT 6eTOHa  Qper MOMYYEH KaK OTHOLLUEHME  MOJHbIX
OTHOCUTESIbHBIX AedhopMaLuii CxaTns 6eToHa Npu AIMTeNIbHOM BO3AeACTBUM TeMMepaTypbl K
ynpyrum fedopmaumsm 6eToHa eCTeCTBEHHOW BNaXXKHOCTWU [0 BO3AENCTBUA TemrepaTypbl
(Tabnuua 5.5).

3HayeHns KoaduLmeHTa Mon3yyect GETOHA @pcr NMPUHUMAKOT AN AUTENbHOMO
Harpesa B 3aB1CMMOCTHW OT TeMrepaTypbl 6eTOHa:

B LEHTPe TSXKEeCTV MpUBEAEHHOro ceveHuWs npu pacdete no opmynam (5.10, 6.16,
6.17, 6.20, 6.21);

B CepeAuHe BbICOTbI ceveHns — no gopmynam (10.11, 10.12, 10.18, 10.29).
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Ta6bnwunuya 55
Howmepa cocTasoB Ko3(ULMEHT No/3y4ecTy 6ETOHA Pb.er MPU AMTENBHOM Harpese 6eToHa, °C
6eToHa no Tabsn. 5.1 50 70 100 200 300 500 700 900
1-3 3,35 8,0 8,0 10,0 12,0 - - -
4-11,23,24 3,57 4,17 4,17 51 6,3 28,5 62,5 227,0
12-18, 29, 30 4,17 3,70 4,37 57 7,94 8,3 150,0 333,0
19-21 2,86 4,35 4,55 4,55 16,6 57,0 — —

5.16 Mpwn pacyeTe MPOYHOCTU, 0OPA30BAHUA N PaCKPbITUA TPEWWH U Aethopmaunii
)ene306eTOHHbIX KOHCTPYKUMUIA C YYeTOM B/MSAHWS TeMnepatypbl no AeopmaloHHOM
MOZenn AN OUEHKM Harps>KeHHO-AeOpMUPYEMOro COCTOSIHUSA CXaToro 6eToHa Kak
Hanbosiee NpocTas MOXeT 6bITb MCMO/b30BaHA ABYX/IMHENHAA AuarpaMMa COCTOsSHNUSA 6eToHa
(prcyHok 5.1).

Mpwn TpexnunHeiHON AuarpaMme (PUCYHOK 5.1, a) CXUMaKOLMe HanpshxeHns 6eToHa Oy B
3aBMCUMOCTU OT OTHOCMTENbHbIX fAethopmauunii YKOpoUeHUs 6GeToHa €, ONpeAenstoT Mo
(hopmynam:

npn 0< ep < &m Ob = Ebt &b ; (5.11)

Npw €pi < € < &no G, = [1— b1 J ® %, Ou Ryem (5.12)

Rb,tem €ho “€m Rb,tem

MPN €00 < €p < En1 Ob = Rb, tem. (5.13)

3HaueHUs HaMpPSHKEHUS Oby MPUHUMAIOT:

0b1= 0,6 Rp,tem . (5.14)
3HayeHWst OTHOCUTENbHBIX AethopMaLii €y MPUHUMAKOT
S bl
e, =0 (5.15)
bl Ebt

Mpy ABYXNUHEHON anarpaMmme (PUCYHOK 5.1, 6) CXnMMatoLme HanpshKeHns 6eToHa Op
B 3aBMCMMOCTM OT OTHOCUTENbHbIX Aedhopmalnii €, ONPeAenstoT No popmynam:

npn 0= &p < &plred Ob = Ebyredt €b; (5.16)

MPN  Eplred < €b < €p2 Ob = Rb, tem . (5.17)

3HaueHvie NpPMBEAEHHOTO MOAY NS YNPYroCTU Ep red« ONPEAENSIOT MO (hopMyne
R

Eb.redt = blem (5.18)

ebl,red

PacTarvBatolie HanpskeHUss OeTOHAa Ope B 3aBUCMMOCTM  OT  OTHOCUTE/bHbIX
AeopMauuii  pacTsXKEHWs €pe OMPEAeNsaoT Mo AuarpaMme Ha pucyHke 5.1. Mpu aTom
pacyeTHble COMPOTMB/EHUS GETOHA CXaTU Rp 3aMEHSIOT Ha pacyeTHble 3HauYeHus
COMPOTMUB/IEHUS PACTSKEHUIO Ry
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a — TpexuHeliHas; 6 — AByxnmHeiiHas; 1 — npm 20 °C; 2 — npw Harpese

PucyHok 5.1 — inarpammbl COCTOSIHUSI CKaTOro 6eToHa

5.17 OTHOCKTENbHbIE Aethopmauumn 6ETOHA NPU CKATUW U PACTSHKEHUW B 3aBUCMMOCTY
OT TemnepaTypbl 6eTOHA NPU KPaTKOBPEMEHHOM W ANIMTeNIbHOM BO3AEACTBUM TeMnepaTypbl 1
Harpysks faHbl B Tabnuue 5.6. TemnepaTypy 6GeTOHa Npu OMpeaeneHun HamnpsHKeHHO-
AeOpMMPOBAHHOIO COCTOSIHUSA CXaTOro 6eTOHa NPMHMMAKOT MO HaMMEHbLLIE TeMnepaType
okaToro 6eToHa W MNpu  ONpeAeneHUn  HanpsKeHHO-AehOPMUPYEMOr0  COCTOSIHWSA
pacTAHYTOro 6eToHa — N0 HanbosbLUEN TeMMepaType pacTAHYTOro 6eToHa.

5.18 IMpn pacyeTe >Xene306eTOHHbLIX 3/1EMEHTOB MO HENMHENHON AedopMaLOHHON
MOZENN CTPOST [ABYX/IMHEVHYK AuMarpaMMy COCTOSIHMS 6GeToHa € AethopMaLMOHHbIMY
XapaKTePUCTMKaMUN, OTBEYAHOLLIMMMN:

KpaTKOBPEMEHHOMY BO3[EMCTBMIO TemnepaTypbl U Harpy3kum — WCNOMb3YHT MNpu
pacuyeTe MPOYHOCTM W PacKpPbITUS HOPMasbHbIX TPEeWWH AN onpefeneHns HanpsXXeHHO-
AehOpMMPYEMOr0  COCTOSIHMSL  ©KaToli  30HbI  GeTOHa, a TaKke npu  pacuete
TpewmHoobpa3oBaHmst AN ONpefeNneHns  Hanps>KeHHO-AePOPMUPYEMOr0  COCTOSIHUSA
pacTAHYTOro 6eToHa Npu ynpyroi paboTe cXaToro 6eToHa;

KpPaTKOBPEMEHHOMY W [ANUTENbHOMY BO3AENCTBMIO TemrepaTypbl W Harpyskm —
NCNoNb3yKT NpW pacyeTe Aedopmaunii ans onpefeneHns HanpsXeHHO-AethopMMUPyeMoro
COCTOSIHWS CXKATOro 6eToHa.

TpexnvHeiHyl0  AvarpaMMy  COCTOSiHMS — GeToHa ¢ AedhopMaLMOHHbLIMK
XapaKTePUCTMKaMKN, OTBEYAHOLLIMMA:

KpaTKOBPEMEHHOMY BO3[EMCTBMIO TemrnepaTypbl U Harpy3kum — WCNOMb3YHT Mpu
pacueTe TpewmnHOo6pa3oBaHus;

KpPaTKOBPEMEHHOMY W ANUTENbHOMY BO3AENCTBMIO TemnepaTypbl W Harpyskm —
MCNONb3YHT NpW pacueTe fedopMaunii >Kene300eTOHHbIX 3/1EMEHTOB 6e3 TpeLyuH, Ans
onpeaeneHnst HaNPsHXXeHHOro Ae)opPMMPYEMOr0 COCTOSIHUS CXKATOro GeTOHa.
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Tabnuuya 5.6
Homepa | Temnepa- PacuyeT Ha OTHoCcUTeNbHbIE AedhopmaLMmn 6eTOHa
cocrasa Typa Harpes u npu oxaTtum MpW pacTaHXeHUn
ng;?/l':; I'éol 6e‘T)gHa' HArpyxeHme €po-103 €n2-103 €1, red-103 €nt0-103 €pt2-103 €ntt,red- 10°
20 KpaTtkoBpem. 2,0 3,5 15 0,10 0,15 0,08
[nvTenbHble 3,4 4,8 2,8 0,24 0,31 0,22
1-3 100 KpaTtkoBpem. 2,5 4.4 19 0,17 0,29 0,15
[nvTenbHble 4,3 6,0 3,5 0,3 0,39 0,27
200 KpaTkoBpem. 3,5 6,1 2,6 0,25 0,39 0,20
[nvTenbHble 6,0 8,4 4,9 0,42 0,54 0,38
20 KpaTkoBpem. 2,0 3,5 15 0,10 0,15 0,08
[nvTenbHble 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTkoBpem. 3,0 4.2 3,0 0,20 0,24 0,16
4-11, 23, JnvtencHole 45 6,3 3,8 0,30 0,36 0,20
24 400 KpaTtkoBpem. 4,3 6,0 3,6 0,38 0,52 0,36
[nvTenbHble 6,4 9,0 54 0,57 0,78 0,54
600 KpaTkoBpem. 6,4 9,0 5,8 0,44 0,57 0,40
[nvTenbHble 9,6 13,5 8,2 0,67 0,87 0,63
20 KpaTkoBpem. 2,2 3,7 1,7 0,15 0,22 0,10
JnvTenbHble 3,6 5,0 3,0 0,25 0,32 0,23
200 KpaTtkoBpem. 2,4 3,4 2,0 0,19 0,26 0,15
12-18, JnvtencHole 3,6 51 3,0 0,25 0,33 0,23
29, 30 400 KpaTtkoBpem. 4,1 5,8 3,5 0,28 0,38 0,26
[nvTenbHble 6,2 8,7 5,2 0,43 0,56 0,40
600 KpaTtkoBpem. 54 7,5 4,5 0,38 0,49 0,33
JnvTenbHble 8,1 11,4 6,8 0,57 0,74 0,53
20 KpaTtkoBpem. 2,0 3,5 15 0,10 0,15 0,08
[nvTenbHble 3,4 4,8 2,8 0,24 0,31 0,22
200 KpaTkoBpem. 2,9 4,0 2,4 0,20 0,26 0,18
JnntencHole 4,0 5,6 3,4 0,28 0,36 0,26
) KpaTkoBpem. 4,7 6,6 4,0 0,33 0,42 0,30
19=21 400 JnntencHole 6,6 9,2 55 0,46 0,59 0,42
600 KpaTkoBpem. 5,7 8,0 4,8 0,42 0,54 0,31
JnntencHole 8,0 11,2 6,7 0,59 0,72 0,52
800 KpaTkoBpem. 12,1 17,0 10,2 0,84 1,10 0,48
JnntencHole 19,3 27,0 16,2 1,35 1,74 1,25

5.19 KoahpmmeHT nnuHeliHol TeMnepaTypHOI Aeopmauum 6eTOHa Oyt B 3aBUCMMOCTY
OT TemnepaTtypbl cneayer npuHuMaTb no Tabnuue 5.7. Koah(MUMEHT One ONpeaeneH ¢
Y4YeTOM TeMMepaTypHOI ycaakmn 6eToHa Npy KPaTKOBPEMEHHOM W 4/IMTEIbHOM Harpese. [pu
Heo6X0AMMOCTM ONpefeNnieHns TeMnepaTypHOro pacwvpeHms GeToHa Mnpu  MOBTOPHOM
BO3ZENCTBUM Temnepatypbl MOC/Me KPaTKOBPEMEHHOrO WAW  [/IMTENbHOrO Harpesa K
KO3 pULMEHTY NMHENHO TeMnepaTypHOW fedopMaLmm Obt ClegyeT NpubaBuTb abcooTHOE
3HauyeHMe Ko3ghuumeHTa TeMMepaTypHOI ycaaKn OGeTOHA Ocs ANA KPaTKOBPEMEHHOIO MM
[JIMTENbHOTO HarpeBa COOTBETCTBEHHO.

5.20 KoadmumeHT TemnepaTypHOI ycafKn GETOHA Ocs MPUHUMAOT No Tabnuue 5.8.
KoathhmumeHT TemnepaTypHOW ycaiKu 6eTOHa NPUHAT:

MPW KPaTKOBPEMEHHOM Harpese A1 nogbema TemnepaTypbl Ha 10 °C/4 1 6onee;

npu ANUTENIbHOM HarpeBe — B 3aBMCMMOCTU OT BO3AEACTBUA TeMnepaTypbl BO BpeMs
aKcnayatauuu.
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521 Mapky N0 CpefHEA nNNOTHOCTM  6GeTOHa  ECTECTBEHHOM  BNAXHOCTU
npuHumaroT  no Tabnuue 5.1. CpefHIOK MIOTHOCTL 6ETOHA B CYXOM COCTOSIHUW MPU ero
Harpese Bblille 100 °C yMeHblIatoT Ha 150 Kr/m3. CpefHIO0 MIOTHOCTb XKeNe306eToHa npu
U < 3 % npuHumaloT Ha 100 Kkr/m® 60/blue CpedHeil MAOTHOCTY COOTBETCTBYHOLLErO
COCTOSIHWA GETOHA.

5.22 KoapduumeHT TENn/sonpoBoAHOCTM A 6GeToHa B CYXOM  COCTOSIHMM
NPUHUMAOT  NO Tabnuue 5.9 B 3aBUCUMOCTM OT CpefHein TemnepaTypbl 6eTOHA B CEUYEHUU
anemeHTa. Koa(h(hmumMeHT TennonpoBOLHOCTA A OFHEYMOPHbIX W TEmnou30MALNOHHBIX
MaTepuanoB NPUHMMAIOT No Tabnumue 6.2.

Ta6bnuuya 5.7
Homepa KoathpuumeHT nngeﬁHofl TeMnepaTypHoii geopmauum 6eToHa
g:TCoT::?% PacueT Ha Harpes oObt - 10° - rpag ! npm Temnepatype 6eToHa, °C
Ta6nme 5.1 50 100 200 300 500 700 900 | 1100
KpaTKoBpeMeHHbIl 10.0 10.0 95 90 - - - _
1 1a [nUTenbHbIi To_ 75_ 75 ;g
26 KpaTKOBpeMUeHHbM 9,0 9,0 8,0 7,0 6,0 5,0 - -
' LnutenbHbIn 3,0 35 57 55 - -
37 KpaTKOBpeNLeHHbM 8.5 8,5 75 7.0 55 45 40 | 3,0
! JnnTenbHbIn 25 3,0 52 55 - - - -
8 KpaTKOBPEMEHHBI 9,0 9,0 8.0 7.0 6,0 6,0 - -
AnnTenbHbIi 2,0 3,0 54 53 5,0 5,0
4,5,9-11, 23— | KpaTKOBPEMEHHBII 8.5 8,5 75 7.0 55 45 40 | 3,0
25 AnvTenbHblii 1,5 2,5 4,9 53 45 35 | 31 | 20
12-18, 27, 29, | KpaTKoBpeMeHHbII 5,0 5,0 55 6,0 7.0 6,5 6,0 | 5,0
30 AinuTenbHbIi -4,0 0 3,0 43 60 | 58 | 54 | 45
16-21 KpaTKOBpelvleHHbM 8.0 8,0 7.0 6,5 55 45 40 | 35
AnuTensHbin 30 45 53 5,2 4,7 36 | 31 | 26
29 KpaTKOBpeMUeHHbM 4,0 4,0 35 3,0 2,0 1,0 - -
AnnTenbHbin -3,0 0 1,5 1,5 1,0 0
26 KpaTKOBpeMUeHHbM 4,3 4,3 3,8 3,3 3,2 2.4 1,6 0,8
AnvTensbHbli -0,7 0,3 1,8 2,0 2,2 14 0,6 | -0,7
28 KpaTKOBpeMUeHHbM 5,0 5,0 55 5,0 7,0 6,8 6,6 -
AnvTenbHbli -4,0 0 3,1 3,3 6,0 6,1 5,9
3132 KpaTKOBpeMveHHblf/'l 1.2 1.2 1,3 1,0 -1,2 0,7 0,8 -
’ AvTensbHbin -7.8 -38 | -1, 0,7 -0,2 0 0,1
33 KpaTKOBpeMveHHblf/'l =3,0 =3,0 -3,5 -4,5 =3,0 -2,8 | =35 | 4,7
AvTensbHbin 8,0 -6,5 -5,3 -5,8 -45 | -3,7 | -45 | -5,7
3435 KpaTKOBpeMveHHblf/'l 55 55 4,5 3,3 3,2 2.4 1,6 0,8
' AvTensbHbin 0,5 2,5 15 2,0 2,6 15 0,6 | -0,2
36.37 KpaTKOBpeNLeHHbM 2.0 2,0 15 1,0 0,6 04 | -3,7| 8,6
' AvTensbHbin -3,0 -15 -0,8 -0,7 -12 | -05 | 46 | 95

MpumeyaHune— [Ond 6eToHOB cocTaBa Ne 1 ¢ KapOOHATHbLIM LLEOHEM (AOOMUT, N3BECTHAK) KOIPPULMEHT Ot
yBenmumeaetcs Ha 1- 10 - rpag™.
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Tabnuuya 5.8

Howmepa coctasos
6eToHa no Tabnuue 5.1

PacyeT Ha Harpes

KoaththmumeHT nnHeliHON TeMnepaTypHOR aethopMaummn 6eToHa
acs - 10 - rpag™ npu Temnepatype 6eToHa, °C

50 100 200 300 500 700 900 1100
1-a KpaTkoBpemeHHbIn | 0,0 0,0 0,7 | 1,0 3 3 3 3
LnuTenbHsbIi 6,0 5,5 30 | 25
511 23-95 KpaTtkoBpemeHHbIi | 0,0 0,5 0,9 11 15 14 2,3 3,2
' LnuTenbHsbIin 7,0 6,5 3,5 2,8 2,5 2,4 3,2 4,2
12-18, KpaTtkoBpemeHHbIn | 2,0 3,0 2,5 2,0 1.3 1,0 0,8 0,7
27,29, 30 LnuTenbHsbIin 11,0 8,0 50 3,7 2,3 1,7 1,4 1,2
19-21 KpaTtkoBpemeHHbI | 0,5 2,0 15 1.3 14 1,6 2,1 2,3
LnuTenbHsbIin 55 55 3,2 2,6 2,2 2,5 3,0 3,2
29 KpaTkoBpemeHHbIn | 4,0 5,0 4,7 4,2 3.7 3,6 - -
LnuTenbHsbIin 11,0 9,0 6,7 57 47 4,6
2 KpaTkoBpemeHHbIli | 6,6 7,6 7,1 7,1 55 4,3 5,0 6,0
LnuTenbHsbIn 116 | 11,6 9,1 8,4 6,5 53 6,0 7,0
28 KpaTtkoBpemeHHbIn | 4,0 5,0 4,6 4,1 1.3 1.2 1,0 -
LnutenbHebli 130 | 10,0 | 7,0 | 58 2,3 1,9 1,7
31 32 KpaTkoBpemeHHbIn | 4,0 4,0 35 | 3.0 2.0 1,0 - -
' LnuTenbHebli 3,0 0 15 | 15 1,0 0
33 KpatkoBpemeHHbid | 10,5 | 12,0 | 11,5 | 11,3 | 10,7 | 99 | 104 | 107
LnutenbHebli 155 | 155 | 13,3 | 12,6 | 12,2 10,8 114 | 11,7
34 35 KpaTKkoBpemeHHbIn | 6,3 7.8 73 | 71 55 4,3 5,0 52
' LnuTenbHebli 11,3 | 10,8 | 10,3 | 8,4 6,1 5,2 6,0 6,2
36. 37 KpaTkoBpemeHHbIn | 1,7 3.2 30 | 48 5,0 51 9,3 143
' LnuTenbHebli 6,7 6,7 53 | 51 6,8 6,0 10,2 | 15,2

MpumeuaHune — 3HayeHNe KOIPHULMEHTA O cs MPUHUMAIOT CO 3HAKOM «MUHYC.

Tabnuya 5.9
HoMepa CoCTaBoB 6eToHa KoaththnumeHT Ten10npoBOAHOCTH V)\ BT/(M-°C) , 0BbIYHOIO 1 XXapOCTONKOro GETOHOB B
no TabAnLe 5.1 CYXOM COCTOSIHAM NpW CPefHeii TeMnepaType 6eTOHa B CeYeHUM 31eMeHTa, °C
50 100 300 500 700 900
1, 1a 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
2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
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 0.40 045 0,51
0,38 0,41 0,45 0,50 0,55 0,59
30 031 0,34 0,37 043 0.49 -
0,44 0,46 0,51 0,56 0,60
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OkoHuaHue Tabnuupl 5.9

H 6 KoathuumeHT TennonpoBogHocTH A, BT/(M-°C) , 06bIMHOTO U KapoCTOKOro 6eTOHOB B
0M€£:f;g;38235 fTOHa CYXOM COCTOSIHAW NpU CPefHeii TemnepaType 6eTOHa B CeYeHUM anemMeHTa, °C
Hes. 50 100 300 500 700 900
26, 28 0,21 0,23 0,28 0,33 0,37 0,42
22,25, 27,31, 32, 36 0,29 0,31 0,36 0,42 0,48 0,53
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

Mpumeyvannsa

1 KoathhmupmeHTbl TenionpoBogHOCTY 6eToHOB cocTaBoB Ne 23 1 Ne 29 npuBefeHbl: Hag YepToit 41 6ETOHOB CO
cpefHeit nnoTHocTbio 1350, nog uepToii 1550; ans 6eToHOB cocTaBoB No 24 1 Ne 30 cooTBETCTBEHHO 950 1 1250 Kr/mS.
Ecnv  cpefHss NNOTHOCTL 6GeTOHa OT/AMYAEeTCA OT  YKa3aHHbIX BeMYMH, TO B 3TOM Clyyae KO3(h(uUMeHT
TENI0MNPOBOAHOCTY MPUHUMAIOT UHTEPMONALMEN.

2 KoathmumeHT TennonpoBogHOCTU A 06bIYHOTO 1 XapOoCTOMKOro GETOHOB C ECTECTBEHHOW BNIAXKHOCTBLIO MOC/e
HOPMa/IbHOrO TBEPAEHWS WM TEM0BON 06paboTKM Mpu aTMOC(EpPHOM AaBEHUM W CpefHeil TemnepaType 6eTOHa B
ceyeHun anemeHTa 4o 100 °C cnefyeT NpUHUMATL MO AaHHbLIM TabauLbl, yBeAMYeHHbIM Ha 30 %.

ApmaTtypa
[Moka3aTenu KkayecTBa apMaTypbl

5.23 [ns apmupoBaHUs TeMMepaTypOCTOMKUX XENe300eTOHHbIX KOHCTPYKLUN
NPUMEHAIOT apmarypy, OTBEeYaroLLyto TpeboBaHUAM COOTBETCTBYHOLLNX
rocygapcrteeHHbix ctaHgaptos NOCT 5781, TOCT 10884, TOCT 6727, TOCT 4543,
FOCT 5949 1 TexHuyeckux ycnosuii CTO ACUM 7 [3], cnegytowmx Knaccos u
MapoK:

CTepXXHeBas apMaTypHas CTasb:

ropsyekaraHas rnagkoro npoguna knacca A240, nepvoguMyeckoro npouns c
MOCTOSHHOW ¥ NEPEMEHHO BbICOTOM BbICTYNOB (COOTBETCTBEHHO KO/bLIEBOI 1 CEPNOBUAHBIIA
npodunn) knaccos: A300, A400, A500, A600, A800, A1000;

XonogHoAehopMmpyemas neprmogmyeckoro npotunsa knacca B500;

MPOBO/IOYHAA apMaTypHas CTaslb:

XO0/0AHOTAHYTasA BbICOKOMpPOYHaA rnagkaa W MeproamyecKoro npoguns
Knaccos Bp1200 — Bp1500;

apMaTypHble KaHaTbl CnupasibHble CeMUMPOBO/IOYHbIE Knaccos: K-1400 (K-7), K-1500
(K-7) n peBsiTHagUaTMnpoBonoYyHble Knacca K-1500 (K-19).

[ns >kene306eTOHHbIX KOHCTPYKLMIA 13 )XapOCTOMKOro 6eToHa Npu Harpese apMatypbl
BbiLe 400 °C npesycmaTpuBatoT CTEPXXHEBYIO apMaTypy v NpoKaT u3:

NernpoBaHHon ctann mapkn 30XM;

KOPPO3MOHHO-CTOMKNX ~ XKapOCTOMKUX U XKapOmnpoYHbIX cTasleld  Mapok
12X13, 20X13, 08X17T, 12X189HIT, 20X23H18, 45X14H14B2M.

5.24 W3-3a pa3BUTUSA MNaCTUYECKUX fedopMaumii U U3MEHEHUS CTPYKTYpPbl CTan
Temriepatypa MpYMEHeHUs apMaTtypbl JIMMWUTUPYeTCA cornacHo Tabnmue 5.10. B
npesBapuTeNlbHO  HAaMNPSHXKEHHON apmaType C MOBbILEHVEM TemnepaTypbl MPOUCXOaaT
[ONO/HUTENbHBbIE MOTEPU NPeABapUTENIbHOrO HampsXKeHus, YTO elwe 6onee orpaHU4YMBaeT
[0NyCcKaeMyto TemnepaTypy Harpesa npegHanpsHKEHHON apMaTypbl.
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Ta6nuuya 5.10

MpenensHo gonycTumas Temnepatypa, °C,
B NPVYIMEHEHNSA apMaTypbl U NPOKaTa, YCTaHOB/IEHHbIX
N4 1 KNacc apmatypbl, MapKa CTasiv 1 npokarta
no pacyery MO KOHCTPYKTUBHbIM
C006paKeHNAM
CTrepxHeBas apMaTypa K/1acCoB:
A240, A300 400 450
A400, A500, A600, AT600, A800, A1000 450 500
Harnparaemas 150 -
MpoBonoyHas apMaTypa Knaccos:
B500, B,1200-B,1500, K1400, K1500 400 450
Hanpsaraemas 100 -
MpokaT 13 cTanm Mapok:
BCt3kn2, BCt3I'nc5, BCr3cn5, BC13nc6 400 450
CTep>kHeBad apmarypa 1 Npokat 13 CTaam Mapok:
30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800

HopMaTUBHbIE U pacyeTHbIE XapaK TepPUCTUKM apMaTypbl

5.25 OCHOBHOM MPOYHOCTHOM XapaKTepUCTUKOW apmatypbl ABNSETCS HOPMaTUBHOE
COMPOTUB/IEHNE HAMPSXEHNIO Rsn, NPUHUMaEMOe paBHbIM FapaHTUPOBaHHOMY 3HAYEHUIO
npegena TeKy4yecTn C o0becnevyeHHOCTbIO He MeHee 0,95 (Tabnuua 5.11). HopmaTtuBHble
3Ha4YeHUs COMPOTUB/IEHUA CXaTUO Rsen NPUHMMAKOT paBHbIM HOPMATWBHBLIM 3HAYeHUAM
COMNPOTMB/IEHNA PACTSHKEHUIO, HO He 60/ee  3HAYeHWiA, OTBeYalOWMX MNpese/bHbIM
feopmMaumam cokatoro 6eToHa, OKpYXatoLWEero oxarylo apmatypy. HopmaTtuBHble
COMNPOTKMB/EHNA NpoKaTa 13 ctasin Mmapok BCT-3 npuHumaroT no CI1 16.13330.

5.26 PacueTHble 3HaYeHMs COMPOTUB/IEHNS apMaTypbl Rs onpeaenstoT no gopmyne

R, = (5.19)
g,

KoathhmumeHT HaAeXHOCTU Ys MO apmaTtype ANs NpefesibHbIX COCTOSHWIA NepBou
rpynmbl MPUHUMAKOT PaBHbIM:

ys = 1,1 — ana apmatypbl knaccos A240, A300, A400, A500;

ys = 1,15 — anga apmatypsbl knaccos A600, A800;

ys = 1,2 — pna apmatypsl knaccos A1000, B500, B,1200-B,1500, K1400, K1500;

ys = 1,3 — ana apmatypbl Mapok 30XM, 12X13, 20X13, 12X18H9T, 20X23H18,
45X14H14B2M, 08X17T.

PacuyeTHble CONPOTUBIEHNSA MPOLO/ILHON apMaTypbl PaCTHXKEHUIO Rs 1 CXKaTuo Res Ans
npefenbHbIX COCTOSHWUIA MepBOW rpynnbl NpuBefdeHbl B Tabnuue 5.12, and npepenbHbIX
COCTOSIHUIA BTOPOW Tpynnbl NpuBegeHbl B Tabnmue 5.11 (C OKpyrieHnem 3HaueHui).

PacyeTHble 3Ha4YeHMsi CONPOTMB/IEHNSA MOMEPEYHON apMaTypbl (XOMYTOB U OTOrHYTbIX
CTEPXXHEN) Rsw CHVMXKAKOT MO CPAaBHEHUIO C Rs MyTeM YMHOXEHWS Ha KO3((ULMEHT YCNOBMUS
paboTbl ys1 = 0,8, HO NPUHMMALOT He 60nee 300 MIa.

5.27 BnuaHve TemnepaTypbl Ha W3MEHEHWe HOPMATMBHbLIX W PaCyeTHbIX
COMNPOTMB/IEHNA apMaTypbl  YYMTbIBAOT YMHOXEHWEM MPOYHOCTHLIX  XapaKTepuCTUK
apmatypbl MpyY PacTsSHXXeHUU N COKaTUU Ha KO3IPMULMEHT YCcnoBus paboTbl apmaTypbl Vs,
onpeaensieMbli no Tabnuue 5.13.
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Ta6bnuuya 511

HopMaTuMBHbIE 3HAUYEHS COMPOTMBIEHMA
o PaCTSHKEHMIO Rsn 11 pacHeTHbIe 3HAYEHNs!
Apmartypa, Kacc 1 Mapka HomnHanbHbIM AMavieTp COMPOTUB/IEHNSI PACTSKEHMIO A4/1S1 NPEAE/bHBIX
apMartypel, MM COCTOSIHMIA BTOPOIA Fpynmbl Rs ser,
MnMa (H/mMm?)
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
B,1300 7 1300
B,1400 4,56 1400
B,1500 3 1500
K1400 (K-7) 15 1400
K1500(K-7) 6,9, 12 1500
K1500(K-19) 14 1500
30XM - 590
12X13 - 410
20X13 - 440
20X23H18, 12X18H9T, - 195
08X17T
45X14H14B2M - 315
PacueTHble CONPOTMBNEHS NPOAO/bHON apMaTypbl
Rst = Rs Vst ; Rsct = Rsc Vst - (5.20)
PacueTHble CONPOTMB/EHNS NOMEPEYHOI apMaTypbi:
Rswt = Rsw Vst . (5.21)

3HaueHNs Ko3ah(UUMEHTOB YCnoBMA paboTbl apMaTypbl Yst NMPUHMMAOT Mo Tabnuue
5.13 B 3aBUCUMOCTMU:

OT TeMrepaTypbl B LLEHTPE TSHXKECTU PacTAHYTOM apMaTypbl Mpu pacyeTte no opmynam
(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);

oxaToi apmatypsbl — no opmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23, 7.25, 7.27, 7.28);

MaKcUMasbHOW ts nonepeyHol — no hopmynam (7.33, 7.57);

KOCBEHHOW apMaTypbl — no gopmyne (7.50);

B 30He aHKepoBKU — no gopmynam (9.1, 9.4).
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Ta6bnuuya 5.12

PacueTHble CONPOTUB/EHNS apMaTypbl A1 NpeesibHbIX COCTOsIHMIA NepBoi rpynmbl,

MMa (H/mm?)
Apmartypa, Knacc 1 Mapka PacTsHKEHNHO OKATUIO
NPOAOC/LHOM, nonepeyHol (XOMyTOB 1 Re
Rs OTOTHYTbIX CTEPXKHEN), Rsw

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
Bp1200 1000 300 (400) 500
Bp1300 1070 300 (400) 500
Bp1400 1170 300 (400) 500
Bp1500 1250 300 (400) 500
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, 12X18H9T,
08X17T 150 120 150
45X14H14B2M 245 195 245

MpumeyaHue— 3HaueHUs Rsc B CKOGKAX UCMO/b3YIOT TOMBKO NpU pacyeTe Ha KpaTKOBPEMEHHOE BO3/EHCTBIE

YCUMNIA.

Ta6bnuuya 5.13

BUL Y KNACC ADMATVDb! KoaththmumeHTbl ycnoBuiA paboTbl apMaTypbl Yst, IMHEAHOTO
M'g KU Ka O(E)TOVIIXOpVI " | Koatppm- PacueT Ha Harpes TemMnepaTypHOro pacLUMpeHns apmaTypbl Ost U Bst Npu
a MpaT blpl/I nDOKaTa LMeHT P TemnepaType ee Harpesa, °C
pmatypel v np 50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
A240, BCt3kn2, KpatkospemerHbiii | 1,00 | 0,95 | 0,90 | 0,85 0,75 | 0,60 | 0,45 | 0,30
BCT3[ rics, [LuTenbHbiil 1,00 | 085|065|035(015 | - | - | -
BCt3cn5, BC13nc6 ' ' ' ' '
B500 Vst KpatkoBpemeHHbIn | 1,00 | 0,90 | 0,85 | 0,60 (0,45 | 0,25 | 0,12 | 0,05
[nuTenbHbii 1,00 | 0,80 | 0,60 | 0,30 |0,10 — — —
Bp1200-B,1500, KpaTkoBpemenHsIii | 1,00 | 0,85 | 0,70 | 0,50 |0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 [OnuTenbHbIi 1,00 | 0,75 | 0,55 | 0,25 (0,05 - - -
A240, B500,
Bp1200+B,1500,
SoTaenz, O ﬂfm":;ﬁvj;”b”" 11,5 | 125 | 130 | 135 [13,6 | 13,7 | 138 | 139
BCt3nc5, BCT3nc6,
K1400, K1500
KpaTkoBpemeHHbid | 1,00 | 1,00 | 0,95 | 0,85 |0,75 | 0,60 | 0,40 | 0,30
A300, A400, AS00 | Dorenstiii 100 | 090 | 0,75 | 040 |0.20 | - | - | -
st <
KpaTkospemeHHbii | 1,00 | 0,85 | 0,75 | 0,65 [0,55 | 0,45 | 0,30 | 0,20
AB00, A800, A1000 [nuTenbHbii 1,00 | 0,80 | 0,65 | 0,30 |0,10 — — —
A300, A400, A500, KpaTKoBpeMeHHbIi
AGOO, AB00. A1000 Olst W ANATENbHBI 12,0 | 130|135 | 14,0 (14,2 | 14,4 | 146 | 14,8
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OkoHuaHue Tabnuupl 5.13

KoathpmumeHTbl ycnoBuii paboTbl apMaTypbl Yst, TMHEAHOTO

Koathu- TeMMepaTypPHOro PacLUVpeHist apMaTypbl Ost U Bst NPy
PON- | bacuer Ha Harpes paryp P P pMmaTypel s 1 B P
LMeHT TeMrepaType ee Harpesa,

50-100 200 300 400 450 500 550 | 600
KpaTkoBpemeHHbln | 1,00 | 0,90 | 0,85 | 0,78 |0,76 | 0,74 (0,72 |0,70
LnutenbHebIi 1,00 | 0,85 | 0,80 | 0,25 (0,15 | 0,08 | — -
KpaTkopemeHHeIn | g 5 | 105 | 107 | 11,2 11,5 | 11,8 [12.1 |12.4
N ANNTENbHbIN
KpaTkoBpemeHHbln | 1,00 | 0,95 | 0,86 | 0,80 |0,73 | 0,65 (0,53 |0,40
12X13, 20X13 Vst | nautensHbiii 1,00 | 0,93 | 0,83 | 0,70 [0,45 | 013 | - | -
KparkoBpemeHHbi | 15 g | 196 | 133 | 14,0 143 | 14,7 [15,0 153
N ONNTENIbHbIN
KpaTtkoBpemeHHbln | 1,00 | 0,97 | 0,95 | 0,92 (0,88 | 0,85 |0,81 |0,75

Bua v knacc apmaTtypel,
MapKW >KapoCTONKo
apmaTtypbl 1 npokarta

Yst

30XM
Olst

Ost

Yst <
SOX23H18 ﬂn:TTEQ;H;:ueHHbM 1,00 | 097 | 093 | 0,77 0,50 | 0,30 0,18 [0,08
g | PATKOBPEMEr 103 | 11,3 | 124 | 136 141 | 14,7 152 15,7
U JIUTENbHbI
V KpaTtkoBpemeHHbln | 1,00 | 0,72 | 0,65 | 0,62 (0,58 | 0,60 0,57 |0,56
st

LnTensHbiii 1,00 | 0,72 | 0,65 | 0,62 [058 | 0,55 0,50 (0,40
KpaTkoBpeMeHHbIN | 145 | 191 | 174 | 116 118 | 12,0 [12.2 [12.4
N ONTENbHbIN
KpaTtkoBpemeHHbln | 1,00 | 0,86 | 0,78 | 0,72 (0,68 | 0,64 0,60 |0,56
Vst LnutenbHebIi 1,00 | 0,86 | 0,78 | 0,70 (0,63 | 0,55 |0,43 |0,30

KpaTkoBpemenHbin | 165 | 199 | 194 | 116 118 | 12,0 12,2 [12.4
VI,D,J'IVITEI'IbeIVI

12X18H9T, 08X17T
Ost

45X14H14B2M
Olst

A600, A800, A1000,
B1200-B,1500,
K1400, K1500,

BCt3kn2,
BCt3I'nc5, o

BCT3cn5, BCT3nc6, | p, | KPATKOBPEMEHRAIN | 5y | 90 | 088 | 0,83 (0,80 | 0,78 [0,75 [0,73
30XM, 12X13, N ANNTENbHbIN

20X13, 20X23H18,

12X18H9T,
08X17T,
45X14H14B2M

[edopmaloHHble XapakTepucTVK apMaTypbl

528 Tpu  BO3geicTBUM  TemnepaTypbl  OCHOBHbIMW  Ae(hOpMaLMOHHbIMM
XapaKTepUCTNKaMM apMaTypbl SBNAKOTCA 3HAYeHWUSt OTHOCUTESIbHbIX AedhopMaunii Yo/ IMHEHNS
apMaTypbl €o MPU AOCTVXKEHUWN HAMPSHKEHUAMU PacUYETHOro COMPOTMBNEHUA Rst U MoAayns
yrnpyroctn apmatrypbl Est 1 KoapuumeHTa NMHEAHOrO TemrepaTypHOro paclunpeHus
apmatypbl Os. 3Ha4YeHWs OTHOCUTENbHbIX AehopMauMini apMaTypbl €o OMNPELEeNsatoT Kak
ynpyrve npu 3Ha4eHUM CoNnpoTMUBEHNA apMaTypbl Rst.

R
€0 = ESt , (5.22)

st

3HaueHNa Mopyns  ynpyroctu apmartypbl Es NpUHUMAOT  OAWHAKOBbIMK  MpW
pacTshkKeHUn 1 oxatum (Tabnmua 5.14).
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Ta6nwnuya 5.14

Knacc 1 mapka apMaTypsbl Moﬂéf'_’ ilonf {;ﬁ;?:fmmjg)ypb'
12X13, 20X13 2,2
A240, A300, 30XM 2,1
A400, A500, B,1200-Bp1500, 20X23H18, 08X17T, 20
12X18HIT, 45X14H14B2M '
A600, A800, A1000, 19
B500, K1400, K1500 1,8

5.29 BnusHve TemnepaTypbl Ha U3MEHEHWst MOAYNS YNPYrocT apMaTypbl YUUTbIBAKOT
YMHOXXEHMEM MOAY/A YNPYrocTn apMaTtypbl Es Ha KO3(h(ULMEHT s

Est = Es Bs. (523)

3HaueHna KoapuumeHTa Bs MNpuHUMaOT no Tabnuue 5.13 B 3aBUCUMOCTU OT
TEMNePaTypbl B LLEHTPE TAXKECTU:

pacTsHyTOlM apMmaTypbl — npu pacyeTe no dgopmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13,
8.15, 8.37, 8.47);

cxaToin apmaTypbl — no gopmynam (5.18, 6.21, 8.14, 8.38).

5.30 B KauyecTBe pacuyeTHO AmarpaMmbl COCTOSAHUA (AehopMUPOBaHKSA) apmaTtypbl,
yCTaHaB/IMBaIOLLEl CBA3b MeXAy HanpsXXeHUsMU Ost U OTHOCUTENIbHBIMY AethopMaunsMy €
apmatypbl, NPUHUMAIOT ABYX/IMHENHYIO Auarpammy (PUCYHOK 5.2), KOTOPYH WMCMONb3YHT
npyu pacyeTe >ene306eTOHHLIX 3/1EMEHTOB MO AedopMaLMOHHOM Mogenu. J[uarpamMmmbl
COCTOAHMA apMaTypbl MPU PACTSXKEHUN N CXKATUW NPUHUMAKOT 0LMHAKOBbLIMU.

20-300°C

/ >300-800°C

=, arctg Es

&

. Ll ——
g &y £a Eg

PucyHok 5.2 — IByxX/IMHeNHas guarpamMmma pacTsHyTON apmaTypbl

Hanps>keHns B apmaTtype Os ONpeaenstoT B 3aBUCUMOCTU OT OTHOCUTE/bHbIX
AeopMaLmin s COrnacHo gMarpamMmmMe COCTOSAHMS apMaTypbl Mo hopmy/iam:

npu 0 < g < & Os = & Est; (5.24)

npn &so <& < €& Os = Rst . (525)

3HaueHmne oTHOCUTENbHOM Aedhopmaunm & = 0,025.

3HayeHus Est npyHuMatoT no dopmyrne (5.23) n Rst — no gopmyne (5.20).

5.31 C noBbiweHneM Temnepatypbl KOIPQULMEHT TemnepaTypHOro pacluvpeHus
apmatypbl Ost YBEMUMBAETCA U 3HAYeHUS ero NPUHMMAaOT No Tabnmue 5.13 B 3aBUCUMOCTM
OT KJ/1acca U MapKu apmaTtypbl ¥ TeMNepaTypbl ee Harpesa.
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6 PacueT 3/1eMeHTOB GETOHHbIX U XKe1e3066TOHHbIX KOHCTPYKLWIA
Ha BO3/eiCTBMe TemnepaTypbl

PacueT TemnepaTypbl B 6eTOHe Xe/1e306eTOHHbIX KOHCTPYKLWIA

6.1 PacueT pacnpefeneHus TemnepaTypbl B OKeNe300€TOHHbIX KOHCTPYKLMAX
NMPOM3BOAAT [A/19 YCTaHOBMBLUErOCS TEMJIOBOro MoToKa METOAOM pacuyeTta TemnepaTypbl
OrpaxatoWwmx KOHCTPYKUMiA. TemnepaTypy apmatypbl B CEUYEHUAX Kene306eTOHHbIX
KOHCTPYKLMIA NPUHMMAIOT paBHOM TemrnepaType 6eTOHa B MECTE €€ Pacro/OXeHMS.

6.2 [N  KOHCTPYKUMIA, HaxOLAMXCA Ha OTKPbITOM BO34yxe, KO3((PULMEHT
TENI00TAaUYN HapYXKHOI MOBEPXHOCTM O, BT/(M?-°C), B 3aBMCMMOCTM OT npeobnagatoLLelt
CKOpPOCTW BETPa 3UMOWA 1 NIETOM ornpeaenseTcs no opmyne

e = 5,8+11,6 U , (6.1)
rae v — CKOpoCTb BeTpa, M/C.

Mpy onpegeneHnn HambosbLLUNX YCUNIA B KOHCTPYKLIMM OT BO3AEACTBUS TeMMepaTypbl, a
TaKKe Npy onpefeneHnn MakCMmasbHON TeMnepaTypbl HarpeBa 6eTOHa U apmaTypbl UCXOAAT U3
MaKCVMasTbHOV CpefHNX CKopocTeit BeTpa (pyMObl) 3a Mo/b MW SHBaPb, MOBTOPSEMOCTb KOTOPbIX
cocTas/iseT 16 % v 6onee, cornacHo CHuIM 23-01, Ho He MeHee 1 M/c.

6.3 TemnepaTypy 6eTOHa B CeYeHMSX KOHCTPYKLMA Npu ero Harpese B npoLecce
aKcnnyatTauum onpeaenstoT TenJOTEXHNUYECKMM pacyeTOM YCTaHOBMBLLErOCA MOTOKa Tenna
npy 3aflaHHON MO NPOEKTY pacyeTHOW TemnepaType paboyero NPOCTPaHCTBA MM BO3AyXa
MPON3BOACTBEHHOIO MOMeLLEHNSA. [NA KOHCTPYKLMUIA, HAXOLALMXCA HA OTKPbITOM BO3AYXe,
HaMMeHblUMe W  HaubonbluMe TemnepaTypbl 6GeTOHa W apmaTypbl  OnpeAenstoT
COOTBETCTBEHHO NPV MWHUMATLHON 3MMHEA W MakCUManbHOW JfIeTHe TemnepaTypax
Hapy>XHOr 0 BO3JyXa paioHa CTpoUTeNbCTBa.

6.4 TennoTexHWYecKUid  pacyeT  CTaTUYECKM  HeONpeaesMMbIX  KOHCTPYKLWIA,
paboTalolmMx B YCNOBUSAX TeMnepaTypHbIX BO3L4ENCTBUIA, MPOM3BOAAT Ha pPacyeTHYHo
TemnepaTtypy, Bbi3blBatOLLlyt0 Hambonbwme ycunusa (B 4.12). Mpu pacyeTte HaMbOMbLLMX
YCUIMIA OT TemnepaTypHbIX BO3AEACTBUA B KOHCTPYKUMAX, HAXOAALUMXCA Ha OTKPbITOM
BO34yxe, Temnepatypy 6eTOHa BbIYMCNAKOT COOTBETCTBEHHO MO PacYeTHOM fIeTHeNn wunu
3MIMHel TeMnepaTtype Hapy>XHOro BO3A4yxa.

6.5 KoathmuymeHT TennonposogHoCTM 6GeToHa A, BT/(m:°C), B cyXxom COCTOSHUM
NPUHMMAKOT B 3aBMCMMOCTM OT CpefHeld TemnepaTtypbl GeTOHA B CEYEHWUM 3NleMeHTa
(Tabnuua 5.9).

[N KOHCTPYKUMIA, HaxofAawmMxca B MNOMELEHUN WM  Ha BO3JyXe, HO
3alMLLEHHbIX OT BO34ENCTBUS BeTpa, KOIPPUUMEHT TennooThaunm HapyXHOWA
MOBEPXHOCTU O MPUHMMAIOT B 3aBUCUMOCTU OT TeMMepaTypbl HapY>XXHON NOBEPXHOCTY
n BO34yxa no tabnuue 6.1.

Ta6bnuuya 6.1
3HaueHMs Ko3h(hULMEHTOB TEMN00TAAUM HAPYXXHOI O 1 BHYTPEHHEN Oi MOBEPXHOCTEN
KoahthuumeHTbl KOHCTPYKLMM BT/(M-°C) Npu TeMMepaType NOBEPXHOCTM 1 BO3ayXa, °C
-50 0 50 100 200 300 400 500 700 900 1100 | 1200
Oe 6 8 10 12 17 22 - - - - — —
Qi - - 10 10 10 12 15 20 40 70 120 | 150

6.6 Koah(hmLMEHT TennooTaaunm BHYTPEHHE MOBEPXHOCTW KOHCTPYKLIMK O HAXoasT
METOZOM pacyeTa Tensonepefady Kak [Ans Cayyas CAOXKHOIO TernsjoobmeHa, U npu
onpefeneHUn pacnpeaeneHns TemnepaTypbl 6eTOHA MO CEUYEHMIO 3/IEMEHTa [0MYCKaloT ero
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MPYHUMATL B 3aBUCUMOCTY OT TemnepaTypbl BO3AyXa MPOU3BOLCTBEHHOIO MOMELLEHUS UK
paboyero NpPocTpaHCcTBa TEM/0BOro arperara, Kak Ans de .

6.7 Tepmuyeckoe cOMNpoTuBaeHne Ro (M?-°C/BT) HEBEHTWUIMPYEMOI BO3AYLLHOM
MPOCMOVKMA NPUHUMAKOT HE3aBUCMMO OT €ee TOJILUMHbI U HanpasneHns pasHbiM 0,140 npw
50 °C; 0,095 — npwn 100 °C; 0,035 — npu 300 °C 1 0,013 — npm 500 °C.

6.8 Mpu cTaumMoHapHOM HarpeBe KOHCTPYKLWW, COCTOSALLEN M3 N-CNOEB, CO CTOPOHbI
6onee HarpeToli NOBEPXHOCTWM TemnepaTypy Martepuana t, mexgy cnosmvi n-1 u n
onpeaensoT no opmyne

n-1
ty =1 _Q{i‘l‘anj; (6.2)
ai
TemnepaTypy martepuana 60ee HarpeTon NOBEPXHOCTU t, — N0 opmyne
th=t,-Q- ; (6.3)
a.

a TemMnepaTypy matepuana MeHee HarpeToli MOBEPXHOCTU tes — MO (hopmyre

o= t, —Q(ai+ > RnJ - (6.4)

B TpexcnoiHoi KOHCTPYKUMM TemnepaTypy MaTepuana Mexay NepBbiM 1 BTOPbIM
CNOSIMK, CYMTas CNom OT 60Nee HarpeTol NOBEPXHOCTK, BbIUMCASAKOT NO hopMyne

oy = t —Q(i+ RJ, (6.5)
a;
a MeXxay BTOPbIM 1 TPETLUM C/I0AMUN — M0 opmye
thy =t, —Q[ai+ R1+R2j. (6.6)
TemnepaTypa MeHee HarpeToil NOBePXHOCTM TPETLErO C/I0SA paBHa
tes = —Q[i+ R +R, + R3j. (6.7)
ai
Tennosoii noTok Q (BT/M?) ONpeaensioT U3 BbIPaKEHS
1
Q=_—-(t-t), (6.8)
R0

rae ti — TemnepaTypa Bo3ayxa NPoM3BOACTBEHHOIrO NMOMELLIEHMS UM PaBoyero NPOCTPaHCTBa
TEN/0BOro arperara;
te — TEMMepaTypa Hapy>KHOro BO3AyXa.
ConpoTveneHue Tennonepegaye Ro (M?-°C/BT) MHOFOCNOAHOM KOHCTPYKLIMW PaBHO

Ro:i+Rl+R2+...+RH+Rn+i, (6.9)
ai ae
d d d d
roe Ri= =, Re= =2, .., Rn1= "= Rn= 1,
Il I2 Infl In

R1, R2, ..., Rn1, Rn — TEpMUYECKOe CONpOTUBIEHVE MaTepuaa B OTAE/bHbIX CNI0SAX
KOHCTPYKLUW, NPOHYMEPOBaHHbIX CO CTOPOHbI HarpeBaemoi
MoBEPXHOCTY, M?-°C/BT;
01, 02, ..., On-1, On — TONLLUMHA OTAENbHbIX C/IOEB, M;
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A1, A2, .oty An1, An— KOS(D(DMLMEHTBI TEMIONPOBOAHOCTY MaTepUasioB B CNOSX KOHCTPYKLUK,
MPUHMMaeMble B 3aBUCMMOCTY OT CpeAHeit Temnepatypbl cnosi, Bt/(m - °C).

6.9 [llpn pacuyete pacnpegeneHns Temnepatypbl MO  TOMWMHE  KOHCTPYKLUUN
HEeo6X0AMMO YUMTbIBATL pasnyme Nowagelt Tena00TLatOWEeN BHYTPEHHE U HapYXXHOM
MOBEPXHOCTENA:

NPy KPYroBoM O4YepTaHuu, eciv TO/LLMHA CTeHKK 6osee 0,1 Hapy)XKHOro AnamMeTpa;

Npy KBaApPaTHOM WM MPAMOYro/ilbHOM OYepTaHUK, ecnv TOJLLMHA CTeHKN 6onee 0,1
[/ IMHBI 60/bLUEN CTOPOHbI;

npy NPOM3BOSILHOM OYepTaHUW, €ecnyM pasHuLa B MOLWAAAX  Terio0TAatoLMX
BHYTPEHHE 1 Hapy>KHOI noBepxHocTel 6onee 10 %.

[N TPEexXCNOMHOM KOHCTPYKUUWM OFPaXAeHUs C YYeTOM pas3finumsi B MOLLaAsx
TEN/00TAAOWMNX BHYTPEHHEN Ais N HAPYXKHOW Aes MOBEPXHOCTEIA:

TemrepaTypa marepuana 6onee HarpeToil NOBEPXHOCTM

th=ti- 2 (6.10)
a i Ais
TemnepaTypa MaTepuana Mexzy nepebIM 1 BTOPbIM CI0AMM
th1=ti-Q [ 1 + 2R, ]; (6.11)
a i Ais Ais + Al

TemnepaTtypa MaTepuana Mexay BTOPbIM 1 TPETbUM COSIMY

the=1t-Q ( L 2R, + 2R, ]; (6.12)

WA AA A

TemrnepaTypa MeHee HarpeToi NoBePXHOCTY TPETLErO C/ost

es = 1i— Q [ L + 2Rl + 2R2 + 2R3 j . (613)
aif, A+A A+A A TA
ConpoTuMe/eHne Tennonepeaaun KOHCTPYKLIMM PacCUMTbLIBAOT MO (hopmyre
1 2R 2R, 2R, 1

R, = + + + + ,
aiAis Ais+A1 A1+A2 A2+Aes aeAes
rae Ais N Aes — pacyeTHble NIOWaAN TeN00TAAOLWMX BHYTPEHHEN U HAPY)KHOM
MOBEPXHOCTEN;
A1 n Ay — pacyeTHble NNOLWAAN KOHCTPYKLMK Ha rpaHuLLe MeXay nepsbiM 1 BTOPbIM U
MeXAy BTOPbIM U TPETbUM CNOAMMN.

6.10 BbluncneHHble TeMnepatypbl He LO/KHbI MPEBbIWATb NpPefesibHO LOonyCTUMbIe
Temnepatypbl NpumeHeHns 6eToHa no FOCT 20910 m apmaTtypsl no Tabnuue 5.10.

6.11 B pebpuCTbIX KOHCTPYKLMSAX, KOr4a Hapy>Hble NMOBEPXHOCTU BETOHHLIX pebep u
TENNOBOW M30NALMN COBMAJA0T, pacyeT TemrepaTtypbl B GETOHE MPOU3BOAAT MO CEYEHUIO
pebpa. Ecnn 6eTOHHbIe pebpa BbICTYMAKT 3a HaPY)XXKHYHO MOBEPXHOCTb TEM/IOBOW M30MALMK,
pacuyeT TemnepaTypbl B GeTOHe pebpa BbIMOMHAKT MO MeToAaM pacyeTa TeMnepaTypHbIX
Nonei nam No COOTBETCTBYHOLLMM HOPMATUBHBLIM AOKYMEHTAM.

6.12 PacueT pacnpefeneHuss TemnepaTyp B CTeHKax 6OpOBOB W  KaHanoB,
pacnonoXXeHHbIX Moj 3eMel, 4ONYCKaeTCs NPON3BOANTD:

NS KpaTKOBPEMEHHOro Harpesa — MpuUHMMasa ceyeHne Mo BbICOTE CTeH HepaBHOMEPHO
HarpeTbiM C MNPSIMO/IMHEHbIM pacrpegeneHMem TemnepaTyp 6GeToHa M KoaduumeHTa
TENN00TAauN HapPY>KHOW NOBEPXHOCTM CTEHKM (e — NO Tabnuue 6.1;

(6.14)
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AN ANUTENbHOTO HarpeBa — MPUWHMMAOT CeyeHMe MO BbICOTe CTEH PaBHOMEPHO
HarpeTbIM.
6.13 Ko3hMuMeHT TennonpoBOAHOCTM A OTHEYMOPHbIX U TEMnIoM30ALUMOHHbIX

MaTepuanoB NPUHUMAOT No Tabnumue 6.2.

Tabnuuya 6.2
Koa WUWEHT TennonpoBoAHOCTN )\,
nn%gi%?:?z B MpegensHo q)Bq')l'/(Ll:'/I C), orHeynpoleﬂx n
Ne MaTepman cyxom aonyctnmas TENTOU30NALNOHHbIX MaTngIanOB B CyXOM
n.mn. COCTOSHM Temneparypa COCTOAAHUW NpW CpefHent Temnepartype
K/ ' | npumeHeHus, °C MaTepuasioB B CE4EHUM 3/1EMEHTa, °C
50 100 | 300 | 500 | 700 900
1| Vshenua oreynopHbie 1900 - 073|077 | 0,88 | 1,01 | 1,14 | 1,27
LLIaMOTHbIE
2| Vispenw WwamoTHbie 400 1150 0,13 | 0,14 | 0,17 | 0,20 | 0,23 | 0,27
NErKOBECHbIE
3 | Toxe 800 1270 0,23 10,24 0,29 | 0,34 0,38 | 0,43
4 » 1000 1300 0,34 1035|042 | 0,49 | 0,56 | 0,63
5 » 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 | Vispenwa orneynophbie 1900 - 1,60 | 1,62 | 1,70 | 1,78 | 1,85 | 1,93
JVHacoBble
7| Vispenws puracosbie 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
NErKOBECHbIE
8 | V3genus KaosMHOBbIE 2000 — 1791180186 | 190|195 | 2,01
9 | Vspenna 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,555
BbICOKOT/IMHO3EMUCTbIE
10| Vapenma orHeynopHele 2700 - 6,00 | 5,90 | 536 | 4,82 | 4,30 | 3,75
MarHesuToBble
11 | N3penns BbICOKOOTHeYMNopHbIe 2800 : 402 | 394 136013281294 260
NepuKIa3oxXpomMmnTOBbIE ' ' ' ' ' '
12 | 34enms BbICOKOOrHEYMOPHbIe 2950 : 2741271 254 1 2361 218 | 201
XPOMOMArHe3unToBble ' ' ' ' ' '
13 | Kutpnis rutisanbIi 1700 - 056|059 | 070|081 | - | -
06bIKHOBEHHbIT ' ' ' '
14 | Vi3gennsa neHoANaToMUTOBbIE 350 900 009 | 01010131015 018 :
TENA0U30NAUNOHHbIE ' ' ' ' '
15 | Toxe 400 900 0,10 | 0,11 | 0,14 | 0,26 | 0,19 | -
16 | Vapenma pnaromnTosele 500 900 012 013|019 | 023|028 | -
TENA0U30NALUNOHHbIE ' ' ' ' '
17 | Toxe 600 900 0,14]1015)0,21]0,25|0,30| -
18 | Matbl MMHepanoBaTHble
MPOLUNBHbIE HA 75-100 600 0,05|0,06 0,11 |0,15| - -
METa/IIMYECKO CeTKe
19 | Matbl MMHepanoBaTHbIe 195 600 005! 006101110161 - :
MPOLUNBHbIE ' ' ' '
20 | Toxe 150 600 0,05 0,06 |0,11|0,16 | - -
21 | MAnTbl 1 mMaTbl
TeMn/I0U30NALMOHHbIE 13 50-75 400 005|007 013| - B B
MWHepabHO BaTbl Ha
CUHTETUYECKOM CBSA3YHOLLEM
22 | Toxe 125 400 0,05 ] 0,07 ] 0,11 | - - -
23 » 175 400 0,05 ] 0,07 ] 0,11 | - - -
24 | Marbl Ten/IoM30NAUMOHHbIE 150 1100 0,05 | 0,06 | 0,12 | 0,18 | 0,24 | 0,31
13 BaTbl Ka0/IMHOBOI0O COCTaBa ' ' ' ' ' '
25 | Toxe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
34
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OkoHuaHue Tabnuupl 6.2

Koa WUWEHT TennonpoBoAHOCTN )\,
S| e | B ) o
No MaTepman CyXom aonyctnmas TENI0U30NALNOHHbIX MaTngIaﬂOB B CyXOM
mn.n. COCTOSHM TeMHepaTypg COCTOAHUW NpW CpefHen Temnepartype
KE/M " | npumMeHeHus, °C MaTepunasoB B CeYeHWN anemeHTa, °C
50 100 300 500 700 900
26 | N3genms ns cTekNaHHOro 170 450 0,06 | 007 | 0,14 3 3 3
LUTane/ibHoro BO/OKHA
27 | Mepnutodoctorenesble
M3AC/IN GE3 TAPOU3ONS- 200 600 007 | 008|010 012 - | -
LIMOHHO-YNPOYHAIOLLETO ' ' ' '
NOKPbITUA
28 | Toxe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 » 300 600 0,08 | 0,09 | 0,14 | 0,16 - -
30 | lMepnnToLEMEHTHbIE U34eNNs 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 | lMepnmToKepamuyeckue 250 875 0,08 | 0,09 | 0,12 | 0,16 | 0,19 -
n3genms
34 | Toxe 300 875 0,09 | 0,10 | 0,13 | 0,17 | 0,20 -
35 » 350 875 0,10 | 0,11 | 0,14 | 0,18 | 0,21 -
36 » 400 875 0,11 | 0,12 | 0,15 | 0,19 | 0,22 -
37 | V13BeCTKOBO-KpeMHE3EMUCTbIE 200 600 0,07 | 0,08 | 0,10 | 0,22 - -
n3genms
38 | N3penvs Ha ocHoBe 120 1200 0,06 | 0,07 | 0,10 | 0,14 | 0,17 | 0,21
KPeMHEe3eMHOro BO/I0KHa
39 | CaBe/iMTOBbIE N3aENA 350 500 0,08 | 0,09 | 0,11 - - -
40 | Toxe 400 500 0,09 | 0,10 | 0,12 - - -
41 | BynkaHWTOBblE U3LeNNA 300 600 0,08 | 0,09 | 0,11 | 0,13 - -
42 | Toxe 350 600 0,08 | 0,09 | 0,11 | 0,14 - -
43 » 400 600 0,09 | 0,10 | 0,12 | 0,14 - -
44 | TleHoCTeKNo 200 500 0,08 | 0,09 | 0,13 - - -
45 | AcbecToBEpMUKY/NTOBbIE 250 600 0,09 | 0,11 | 0,16 | 0,21 - -
NANTbI
46 | Toxe 300 600 0,10 | 0,11 | 0,16 | 0,21 - -
47 » 350 600 0,10 | 0,12 | 0,17 | 0,22 - -
48 | U3genvsa mynimTokpemHe-
SEMMCTBIE OTHEYTNOPHbIE 350 1150 011 | 0,12 | 0,15 | 0,19 | 0,22 | 0,29
BO/IOKHUCTbIE TEMNI0M30N11-
LMOoHHbIe Mapkn MKPB - 350
49 | Anaromutosas kpouika 500 900 0,01 | 0,03 | 0,06 | 0,10 | 0,13 | 0,17
060%0KeHas
50 | BepMWKyWUT BCMYYEHHbII 100 1100 0,07 | 0,09 | 0,24 | 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 | 0,10 | 0,15 | 0,21 | 0,27 | 0,33
53 | Acbosyput 600 900 0,17 | 0,18 | 0,21 | 0,24 - -
54 | KapToH ac6ecToBbIi 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22 - -
MpumeuyaHune— Koah@uumueHT TENNONPOBOAHOCTM A OrHEYNOPHbIX (MO3uumun 1-13) 1 TennoM30SLMUOHHbIX
(nosuumn 14-54) matepuanoB C eCTeCTBEHHOW BMaXHOCTbIO MNPV CpedHeli TemnepaType HarpeBa marepuana B CEYeHUn
anemeHTa go 100 °C cnefyeT NpUHUMATL NO Tab/IMYHLIM AaHHbIM, C YBEIMYEHMEM COOTBETCTBEHHO Ha 20 1 10 %.
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PacueT gedhopmalmii 0T BO3felicTBUSI TeMMepaTypbl

6.14 PacueT pedopmauumii, BbI3BaHHbIX HarpeBaHUMEM U OXNaXKAEHWEM GETOHHbLIX W
XKene306eTOHHbIX 3/IEMEHTOB, [O/IKeH NPOM3BOANUTLCS B 3aBUCUMOCTM OT HA/IMYUS TPELLVH B
pacTsHyTOM 30He OeTOHa W pacrpegeneHvst Temnepatypbl GeTOHa MO BbICOTE CEYEHUA
aNemMeHTa.

6.15 lNpwn pacyeTe 3n1eMeHTOB, NOABEPratoLLMXCA HarpeBy, NOOXKEHNe LeHTPa TAXeCTH
BCEro ceyeHuss GETOHA WM €ro CXKaTOM 30Hbl, a TaKXKe CTaTMYECKUA MOMEHT U MOMEHT
VHEPLUW BCEro CeveHus crefyeT onpefensTb, NPUBOASA BCE CeYeHMe K HeHarpeTomy, 6onee
MPOYHOMY GETOHY.

6.16 [ anemeHTa, BbINO/IHEHHOIO U3 OAHOIO BMAa 6eTOHa, ec/in TeMneparypa 6eToHa
Hambonee HarpeTol rpaHun He npesbilwaeT 400 °C, ceyeHne He pa3bmBatOT Ha YacTU Y MOMEHT
NHepunn NpuBeLeHHOr0 CeYeHUs NPUHUMAETCA PaBHbIM

h2
Ired = Ar% . (615)
Mpu KPaTKOBPEMEHHOM HarpeBe NPUBeAEHHas N/OLLAb 6ETOHA
Ara= 2w (6.16)
Eb

rae Ept — Moaynb ynpyrocTu Harpetoro 6etoHa onpeaenstoT no gopmyne (5.9).

6.17 Korpa TemnepaTypa 6eTOHa Hambonee HarpeToi rpaHuM CeYeHWs NpeBbllLaeT
400 °C B NpPSIMOYroOfIbHOM CEYEHWW 3MEMEHTA, BbIMOHEHHOM W3 OAHOrO0 BMAa OGETOHa,
CeyeHue Mo BbICOTE pPa3bMBalOT Ha [Be YacTW, IMHNA pa3gena Lo/HKHa NPOXOANTbL No 6ETOHY,
nverowlemy Temnepatypy 400 °C. B AByTaBpOBbIX W TaBPOBbIX CEYEHUSAX 3/IEMEHTOB,
BbINO/IHEHHbIX M3 O4HOr0 BMAa GETOHa, NMHMA pa3gena Ao/MKHA MPOXOAWUTb MO rpaHuue
MeXzay pebpom 1 Nonkoi. B anemeHTe, ceYeHne KOTOPOro Mo BbICOTE COCTOUT U3 Pas3/IMyHbIX
BNOB GETOHA, NMMHKA pa3fena Ao/mKHa NPOXOANTb MO rpaHuLLe GETOHOB.

Mpy KpaTKOBPEMEHHOM HarpeBe npuBeAeHHas nnowagb Aredi i-A HacTU CeveHUs, Ha
KOTOpOe pa3buBatoT BCe CEUEHMe 3/IeMeHTa, OnpeaenstoT no opmyne
Ai Ebt,i

Eb
rae Eoti — MoAynb ynpyrocty 6eToHa i-i YacTu ceueHns onpegensatot no gopmyne (5.9), B
KOTOPOI KO3MULMEHT Boi NPUHUMAIOT B 3aBUCUMOCTY OT COCTaBa M TemnepaTypbl
0eTOHa B LEHTpe TSHKECTU nnowagn i-in 4vactm cedeHus. KosathpmumeHT Lo
AONYCKaeTcs OnpefensiTb B 3aBMCUMOCTM OT CPeAHein TemnepaTypbl GeTOHa i-i
4acTu ceyeHus.

6.18 [1nd anemeHTa, CeyeHre KOTOPOro Mo BbICOTE COCTOUT U3 TPeX BUAOB 6eTOHa uu
[BYTaBpOBOr0 CEYEHWs], BbINO/IHEHHOrO M3 OJHOro BWAA 6GeTOHa, ecim Temnepatypa 6eToHa
HanGonee HarpeToii rpaHK npesbiLLiaeT 400 °C, ceveHwe pasbrBatoT Ha Tpu vacTu (PUCYHOK 6.1).

6.19 B0 Bcex c/yyasx pacyeta apmaTtypy paccMaTprBaroT Kak CaMOCTOATE/IbHYIO YacTb
ceyeHus. lnowaab HarpeToil pacTaHyToi As W okKaton As' apmaTtypbl NPUBOLAT K
HeHarpeTomy, 6051ee NPoOYHOMY 6ETOHY MO hopmynam:

As,red =AsQ ; (618)
As1,red =As C(’, (619)
roe As,red ) As',red — COOTBETCTBEHHO NpuBeAeHHaA nnoLiaib paCTﬂHyTOVI N CXKaToi apmMaTypbl.

Ared;i = ) (6-17)
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KoathmumeHTbl NprBeeHMs apMaTypbl K 60/1ee NPOYHOMY GETOHY:
PaCTSHYTOI apMaTypbl:

E
a=—L; (6.20)
Eb
CXXaToln apMaTypbl:
o= Eq , (6.21)
Eb
roe Est, Est — Mogynu ynpyroctu pacTsHyTOR M CXKaTol apMaTypbl, KOTOpble OnpeaenstoTCs
no gopmyne (5.23).
6.20 MprBeAeHHbIA MOMEHT UHEPLLMN i-11 YacTU ceveHns
A h?
lreq,i = 1"—2 . (6.22)

PacCTosiHME OT LieHTPa TSXKECTU i-TOW YacTU CEYEeHWUs A0 HaMMEHee HarpeToil rpaHu
3/1EMEHTa, OTHOCUTE/IbHO KOTOPOI OMPEeAensitoT LEHTP TSHXKECTU CEUYeHUs

yYi=h—-2hi+0,5 h;. (6.23)

PaccTosiHMe OT LEHTpa TSKECTM i-TOM 4acTV CeyeHuss A0 LEeHTpa TSHKECTU BCEro
NPVBEAEHHOTO CeYeHUs

Ybi = Yi—VYt. (6.24)

6.21 TemnepaTypHOe YAJIMHEHME LEHTPa TSHKECTU (- 4acTu OGETOHHOro CeyeHus
(prcyHOK 6.2)

& = abtl bi +abt|+l bi+1 (625)
0,5h

(lj — abtitbi _abti+1tbi+l (6 26)
ry h ’ |

rAe Obti, Obti+1 — KOAPPULMEHTBI, NPUHMMAEMbIe MO Tabnumue 5.7 B 3aBUCUMOCTHU OT
TemnepaTypbl 6eTOHa 6011€e U MeHee HarpeToii rpaHu i-i YacTu CeYeHMs.
C y4yeTOM KaXK[AOW 4acTu ceyeHMsi GETOHA W apmaTypbl OnpeAenstoT naowanb Ared,
CTaTUYECKUA MOMEHT Sred M MOMEHT WHEpPUMM lred  BCETO MNPUBEAEHHOIO CEYeHMS
OTHOCUTE/IbHO ero LeHTPa TAXKECTK:

1 ero TeMrepaTypHas KpyuBusHa

Ared = 2 Aredi + Astl + A's0l; (6.27)
Sred = Z Aredii + Astl + A'st’ (h-a); (6.28)
lred = Z lredi + Z Ared,i Ybi® + s + Is’; (6.29)
rae
Is = (v — @)°Asa; (6.30)
Is' = (h-y—a)°Asa. (6.31)

PacCTosiHME OT LEHTPa TSKECTU MPUBEAEHHOTO JKeNe306eTOHHOrO CeYeHUs [0
HaVIMeHee HarpeToro UM Hanbosee PacTsHYTOro BO/IOKHA ONpeaenstoT no opmyne

S
= . 6.32
. (6:32)

Y=

red
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a—Ha2u4actn; 6—Ha3uactu; B—Ha4uactu; LL.T.— LeHTp TSHKECTU NPUBELEHHOTO CEYEHMS;
tp1, th2, ..., tbi — HAMBOMbLLIAs TeMnepaTypa 6eToHa 1-iA, 2-i4, ... i-i1 YacTell ceyeHms

PUCYHOK 6.1 — CxeMbl pa3bMBKM Ha YacTy MO BbICOTE MPSIMOYT0/IbHOr0, TABPOBOI0

W ABYTaBPOBOI0 CEUYEHUi 3N1EMEHTOB
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a — TemnepaTypbl 6eToHa; 6 — AehopMalMM YANMHEHUS OT HArpeBa; B — HaNpsbKeHUs B GETOHe OT Harpesa; © —
JethopMaLi YKOPOUEHUS OT OCTbIBAHUS; [ — HAMpPsKEHUs B GETOHE OT OCTbIBaHWS MPY HENMHEAHOM M3MEHEHUM
TEeMMepaTyp No BbICOTE GETOHHOIO CeYeHUs 3NeMeHTOB; LL.T. — LIeHTP TSHKECTU NPrUBEAEHHOTO CeUeHMs!

PrcyHoK 6.2 — CxeMbl pacnpegeneHus

6.22 [ns y4yacTKOB GETOHHOIO W Xene306eTOHHOI0 3/1IEMEHTA, e B PaCTAHYTON 30HE
He 06pa3ytoTCsi TPeLiMHbl, HOpMasbHble K MPOAO/bHOM OCKM 3nemeHTa, Aedopmaumm oT
Harpesa paccuuTbIBalOT C/iefyroLWwmnm 06pasom:

a) CeyeHMe a3neMeHTa MpMBOAWTCS K 6Gonee NPOYHOMY GETOHY, YA/IMHEHME & OCU

1
3MEMEHTA 11 €8 KPUBU3HY [—j onpeaenstoT no opmynam:
r t

! !
& = z Ared,ieti + As,red es + As,redes

: 6.33
Ared gt ( )
1
1 K+ Z A i Yhi€ t+ Z(J ' | eq
. S o2
r t Ired

rae K= ~A'sredY's€’s + Asred Vs Es .

B dopmynax 6.16-6.34: Ared, Ared,i, Asred, A'sred, Ybi, ¥Ys, Y's, Ired, lredi MPUHUMAIOT NO
yKasaHuam 6.16—6.22.

Y [/IMHEHWE € W €'s COOTBETCTBEHHO apMaTypbl S 1 S’ HAX0AAT 13 PopmMyn:

€s = Ost ts;

(6.35)
€s = st ts,

(6.36)
rae Ost — KO3th(MUMEHT, NPUHMMaEMbIA No Tabnuue 5.13 B 3aBUCMMOCTM OT TeMMepPaTypsbl
apmatypbl Su S';

Yt — KOI(ULMEHT HAI-XXHOCTM NO TeMMepaType, NPUHNMaEMbI Npy pacyeTe Mo
npefenbHbIM COCTOSIHUAM: NePBOIA rpynnbl — 1,1; BTOpoiA rpynnbl — 1.

Mpn pacueTe GETOHHOrO CeyeHWs B (HOpMynax YAMHEHME apMaTypbl € W €'s HE
YUYUTbIBAKOT;
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6) Npu HepaBHOMEPHOM HarpeBe 6€TOHa C MPAMONMHENHbIM pacnpeaeneHnem
TemnepaTypbl MO BbICOTE CEYEHMs aneMeHTa (PUCYHOK 6.3, a) YA/IMHEHMe OCK 3NeMEHTA & U

1
ee KpUBU3HY (—) [0NYCKaeTcs onpeaensiTb no gopmynam:
r t

t.(h— t
g = Ay b( 3:])+abt1 blygt; (6.37)

a.t,—a,t
(}] = bt1*bl bt *b gt , (638)
r, h

rae ty, thy — TeMMepaTypa 6eTOHa MeHee U 60/1ee HarpeToli rpaHn CeYeHNs;
Ot U Optr — KOIULMEHTBI, NPUHMAEMble B 3aBUCUMOCTY OT TeMrepaTypbl 6eTOHa MeHee U
6onee HarpeToii rpaHn ceyeHms no Tabnuue 5.7,
B) NPW OCTbIBAaHWM HEPABHOMEPHO HArpeToro 6GeToHa C  NPSAMOJIMHEWHbIM
pacnpefieneHvieM TeMrepaTypbl Mo BbICOTE CEUEHUS 3/IEMEHTA OT YCaaKn 6eTOHA YKOPOUeHNe

1
€cs OCU 3/1EMEHTA U €8 KPUBU3HY (—j [0MNYCKaeTCst onpeaensTb No hopmynam:
r cs

Ecs =

acstb (h - y)+acsltb1y 9,;

h ' (6.39)

a_t,—a._t
(lj - csltbl cs'b gt , (640)
r)e h

rAe Ocs M Ocst — KOIPMPULMEHTBI, NPUHMMaeMble Mo Tabnuue 5.8 B 3aBUCMMOCTU OT
TemnepaTypbl 6eTOHa MeHee 1 60/1ee HarpeTor rpaHn CeYeHUs.

6.23 bnarogapsa cuenneHnto 6eToHa C apMmaTypoil Ha yyacTKaxX MexXay TpeLiHamu
feopMaumm apmatypbl YMeHbLIatoTCS. TemnepaTypHble gehopmauymmn apmatypbl no ganHe
MEeX[y TPeLLMHaMM HENOCTOsHHBI. CpefHee TeMnepaTypHOe YA/IMHEHNE apMmaTypbl B 6eTOHE
COCTaBUT

€m = Ostm s . (6.41)

MpVHSB M3MEHeHUs TeMnepaTypHbIX Aedopmauuii apMaTypbl B GETOHE OT Harpesa Mo
TOMY >Xe 3aKOHY, UYTO W NPV PacTArMBAOLIEM YCUIUW, HAaXOAWM 3HaueHUEe CPEeAHEero
K0o3h(hMLMeHTa TeMNepaTypHOro pacLUVpPeHNst apMaTypbl B GETOHE [1s NMepBOro Harpesa fo

(hopmyne
Ostm = Opt + (Ost — Olbt) Ys . (6.42)

KoahthnumeHT, yumTbIBatOLLMIA paboTy pacTAHYTOro GeToHa MeXAy TpewmHammn s, ans
MPaKTUYeCKMX PacyeToB AOMYCKalOT MPUHMMATL B 3aBMCUMOCTU OT MPOLEHTa apMUpOBaHuS
NPOAOC/bHOM PacTAHYTON apMaTypbl 31eMeHTa UK onpeaensTb no hopmyre (8.22):

npupy=03% yYs=0,7,
npupy=05% yYs=0,8;
npupy=08% yYs=0,9;
npup=10% Ys=1,0.
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-
L.T. s

A r‘ L 'r.r
e
a — OGETOHHOro M >ene3ob6eTOHHOro 6e3 TPewwH; 6 — >Kene306eTOHHOro C TPeLMHamMmW B PacTAHYTOW 30He,
PacnoOXeHHOM Y MeHee HarpeToii rpaHn; B — TO Xe, y 60/ee HarpeToii rpaHu; I — Xene3o6eTOHHOro ¢ TPeLLHaMK
Mo Bcelt BbicoTe ceueHust; LLT. — LUeHTP TSXKECTV NPUBEAEHHOTO CEYEHNS

PucyHok 6.3 — Cxembl pacnpegeneHust Temnepatyp (1), gechopmanmii 0T HepaBHOMEPHOI0 Harpesa (2)
0CTbIBaHMA (3) NPy NPAMONNHENHOM M3MEHEHUW TeMepaTyp Mo BbICOTe CEYEHMS 3/1EMEHTOB
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6.24 [Ina y4aCTKOB >e/1e306eTOHHOr0 3/1IeMEHTa, Ffe B PacTAHYTON 30He 06pasyoTcs
TPEeLWMHbl, HOpPMa/lbHble K MNPOAONbHOW OCU  3femMeHTa, fedopmauuyn OT  Harpesa
paccumTbIBatOT CeAyoLWwmM 06pasoMm:

a) 4119 >KeNe306eTOHHOIO 3/1eMEHTA C TPeLLMHaMW B PaCTAHYTOW 30HE, pacroOXeHHOM
Yy MeHee Harpeton rpaHu ceveHust (PUCYHOK 6.3, 6), YAAMHEeHWe € OCU 3/1eMeHTa U ee

KPUBU3HY [%) onpeaenaroT no (bopmynaM:
t

_ abttb Ys +astmts (hO - ys)
h

a .t —a_t
(Ej - bt *b stm*s gt ’ (644)
r t hO

9 (6.43)

&t

6) ANs y4aCTKOB XXeNe306eTOHHOI0 3/1eMEHTA C TPELLMHAMM B PaCTSHYTOMN 30He GETOHA,
PacrnonoXeHHON y 60/ee HarpeTon rpaHu cevyeHus (PUCYHOK 6.3, B), YA/IMHEHUE & OCU

1
aneMeHTa  onpegenstotT no opmyne (6.43) U ee KPUBU3HY (?) onpeaenstoT  no
t

(hopmyne

t,—a,t
(EJ = a'stm s abt b gt; (645)
ri h0

B) A/ YYaCTKOB >XeNe306eTOHHOI0 3MeMeHTa C TPELLVMHaMM Mo BCeli BbICOTE CeUYeHus

1
(PUCYHOK 6.3, T) YA/IMHEHWE & OCY 3N1EMEHTA 1 €e KPUBW3HY (—) onpeaensitoT Nno opmMynam:
r t

ai,t+ag,t
Et = stm™s stm™s gt; (6.46)
2
t.—al t!
(}j - astm S a‘!stm S ,Yt’ (6.47)
r), h, —a

rge ts v ts' — TemMneparypbl apMaTypbl COOTBETCTBEHHO S U S ;
tp — TemnepaTtypa 6eTOHa CXKaTON rpaHN CEYEHNS;
Ostm, O'stm — KO3(I(PULIMEHTBI, OnpeaensemMble no opmyne (6.42) ond apmatypbl Sn- S';
bt — KOI(W(PULMEHT, MPUHUMaEMBI 1Mo Tabnuue 5.7 B 3aBUCUMOCTI OT TemrnepaTypbl
6eToHa 60/1ee NN MeHee HarpeToii rpaHn CeveHus;
Yt — NPUHMMAETCA NO YKa3aHUAM 6.22;
a’ — TO/ILLMHA 3aWMTHOrO c/ios 601ee HarpeTon rpaxu;

1
r) Npu pPaBHOMEPHOM HarpeBe XXefe300eTOHHOr0 3MeMeHTa KPUBU3HY [— ocu
r t

3NeMeHTa [OMYCKaeTCA MNPUMHUMATb PaBHOW HyM. B )Xene3006eTOHHbLIX 3/1EMEHTaX W3
006blYHOro 6eTOHa Mpw TemnepaType apmaTypbl A0 100 °C 1 13 >KapOCTOWKOro 6eToHa npu
Temnepatype apmatypbl Ao 70 °C, Ans y4yacTKOB C TpeliMHaMn B PacTSHYTOW 30He 6eTOHa

1
YA/IMHEHVE OCU 3/IEMEHTA & W ee KPUBWU3HY (— [0NycKaeTcs onpeensTs no gopmynam
r t

(6.37) 1 (6.38), Kak /1 6ETOHHbIX 3/1EMEHTOB 6€3 TPELLMH.
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6.25 [nA Yy4aCTKOB >Kene300eTOHHbIX 3/IEMEHTOB, FAE B PacTAHYTOM 30He 06pasyroTcs
TPELLMHbI, HOPMa/TbHbIE K MPOAOBHON OCK 3/1EMEHTA OT YCaaKy GETOHa, NMPU OCTbIBaHM YKOPOUEHNE

€05 OCM 9/1EMEHTA 1 ee KPUBU3HY (%j [0MYyCKaeTcA HaxoauTb no dopmynam (6.39) u (6.40).

Cs

6.26 MpeaensHO gonycTumble gedopmanm OT BO3AEACTBUA TeMMNepaTypbl B 3/1EMEHTax
KOHCTPYKLUMIA, B KOTOPbIX TPeOYeTCs UX OrpaHWyeHue Mpu HarpeBaHUM W OXNaKAEHUN,
[O/MKHbI  YCTaHaB/MBaTbCA  HOPMATUBHbIMK  JOKYMEHTaMU MO MPOEKTUPOBaHUIO
COOTBETCTBYHOLLUMX KOHCTPYKLMIA, a NpX UX OTCYTCTBMU AO/MKHbI YKa3blBaTbCS B 3aaHNM Ha
MPOEKTUPOBAHNE.

6.27 PaccTosiHMe MexXay TemnepaTypHO-yCafOoYHbIMM LUBaMW B OETOHHbLIX W
XKeNne300eTOHHbIX KOHCTPYKUMAX M3  0ObIYHOTO W XKApOCTOMKOro GETOHOB  [O/MKHbI
yCTaHaB/IMBaTb pPacyeToOM. PacyeT [OMNYyCKaeTCA He BbIMOMHATb, €C/M NMPUHATOE PacCTOsHUe
MEeXZy TeMnepaTypHO-yCcagoUHbIMU LLIBAMU He MPeBbILLAeT 3HAYEHWNIA, yKa3aHHbIX B Tabnuue
6.3, B KOTOPOV HambonbLUNE PACCTOSHUA MEXAY TemnepaTypHO-yCagouHbIMU LIBaMW [aHbl
[N 6ETOHHbIX W >KeNe300eTOHHbIX KOHCTPYKLMIA C HeHanpsraemon u ¢ npeaBapuTenbHO
HanpPsHKEHHON apMaTypOWi, NPX pacyeTHON 3MMHEl TeMMepaType Hapy>KHOro BO3ayXa MUHYC
40 °C, OTHOCUTENLHOW BNaXKHOCTU BO3ayxa 60 % W BbiLLE U BbICOTE KOMIOHH 3 M.

Ta6bnunuya 6.3

HanbonbLumne pacCcToAHMA MeXAY TeMMNepaTypHO-yCafoUHbIMU LLBAMU, M,
TUN KOHCTPYKLWAA Jonyckaemble 6e3 pacyeTa Ans KOHCTPYKLMIA, HAXOAALLMXCS
BHYTPU OTan/MBaeMbIx BHYTPW HEOTan/MBaeMbIxX Ha Hapy>XHOM
30aHWIA UK B TPYHTE 30aHUIA BO34yXe
BeToHHbIe:
a) c6opHble 40 35 30
6) MOHO/IUTHbIE NPY KOHCTPYK-
TUBHOM apMUPOBaHNK 30 25 20
B) MOHO/ITHbIE 6€3 KOHCTPYK-
TUBHOI0 apMMPOBaHS 20 15 10
YKene3o6eToHHbIe:
a) cOopHble N COOPHO-KapKacHble
OLHO3TaXKHble 72 60 48
6) c60pHbIE 1 COOPHO-KAapKacHbIe
MHOr03TaXHble 60 50 40
B) C6OPHO-6104HbIE, COOPHO-
naHesibHble 55 45 35
r) cO60PHO-MOHONNTHBIE W
MOHO/IMTHbIE KapKacCHbIe 50 40 30
[l) CO60PHO-MOHOMUTHbIE U
MOHOJ/INTHbIE CM/IOLIHBIE 40 30 25

MpumeyvyaHunsa

1 [ins »ene3o6eTOHHbIX KOHCTPYKLWIA (Mo3uums 2), pacyeTHas TemnepaTypa BHYTPY KOTOPbIX He npeBbitaeT 50 °C,
paccTosHWS MeXay TeMMepaTypHO-yCa04uHbIMY LLBaMMW MPU PACHETHON 3UMHEN TEMMEPATYPE HapPY>KHOr0 BO3AyXa MUHYC
30, 20, 10 1 1 °C yBennuuneatoT COOTBETCTBEHHO Ha 10, 20, 40 1 60 % 1 Npn BNXXHOCTU HaPY>KHOI0 BO3Ayxa B Hambonee
XapKuid mecsil, roga Huke 40, 20 1 10 % yMeHbLUAIOT COOTBETCTBEHHO Ha 20, 40 1 60 %.

2 [ins >xene306eTOHHbIX KapKacHbIX 3f4aHnii (no3vuus 2, a, 6, r) pacCTosHWUS MeXAy TemnepaTypHO-YCafoUHbIMM
LIBaMW YBEINYMBAOT NPU BbICOTE KOMOHH 5 M — Ha 20 %, 7 M — Ha 60 % 1 9 M — Ha 100 %. BbICOTY KONOHH OMNpesenstoT:
[N OJHO3TAXHBIX 34aHWI — 0T BepXa (hyHAaMeHTa [0 HW3a NOAKPaHOBbIX 6anoK, a Npu MX OTCYTCTBUM — [0 HK3a (epm
NN 6aNOK NOKPbITUA; A1 MHOFO3TXHbIX 34aHWI — OT Bepxa (hyHAaMeHTa A0 HM3a 6asioK NepBOro aTaxa.

3 [ns >kene306eTOHHbIX KapKacHbIX 34aHnid (Mo3uums 2, a, 6, 1) paccTosHUA Mexay TeMnepaTypHO-yCcafoYHbIMM
LUBaMK OMpefeNieHbl Mpy OTCYTCTBMM CBA3E NMG0 MpW PacrofiOXEHWN CBSA3e B CepeauHe TemnepaTypHOro 6/10Ka.
PaccTosHuA MeXay TemnepaTypHO-yCafjouHbIMM LUBAMU B COOPY)XXEHMSX W TEnnoBblIX arperatax C pacyqeTHOW
TemnepaTtypoii BHyTpu 70, 120, 300, 500 1 1000 °C ymeHbLIAOT CO0TBETCTBEHHO Ha 20, 40, 60, 70 1 90 %.
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PacueT ycunmin oT BO3AeNCTBUSA TeMNepaTypbl

6.28 PacueT CTaTMYeCKM HeOoMNpeaenuMbIX >Kene3006eTOHHbIX KOHCTPYKUWIA Ha
BO3/e/CTBME TEMMEPATYPbI MPOM3BOAAT OAHMM W3 METOA0B CTPOUTENIbHON MEXaHVKU, MyTeM
nocneoBaTeNbHbIX NPUOMKEHWIA, C MPUHATUEM AENCTBUTENLHO XECTKOCTM CeUYeHni. Ecnm
onpeaeneHne YCUNWA B NNOCKOI CTaTUUECKI HEOMPEeAeNMOlA cUCTeME NPOU3BOAST METO0M
cun, To B 06LLEM Cyyae nepeMeLLieHns NO HanpaBAeHWIO0 NINLLHUX HEU3BECTHBIX B CUCTEME
KaHOHMYECKIMX YPaBHEHWIA BbIMMCASAIOT MO hopmyre

Sik= ) j—dx+ZJ-4dx+ZJ.m%dx (6.48)

b red X red,x

rae Aredx, Dx — NpMBeAEHHbIE NIOLWAAb W XKECTKOCTb 3/1eMeHTA B CeUYEHMSX, OonpesensemMble
no opmynam (6.18) un (8.33).
B BblpaxeHun (6.48) 418 HEMaCCUBHbIX CTEPXHEBLIX KOHCTPYKUWIA  TPeTbUM
WHTErpasioMm, YYuTbIBAKOLWMM [edopMaumy caBura, MOXHO npeHebpeyb. [pu pacyete

M
XKene306eTOHHbIX N3rnbaeMblX, CXKaTbIX UK PacTAHYTbIX 3JIEMEHTOB, KOIrda €o = W > 0,8ho,

C [OCTaTOYHOW [ANs pacyeTa TOYHOCTHIO MOXKHO He Y4uMTbiBaTb WM BTOPOW WHTerpas,
BblpaXXaroLLMin MPOAONbHbIE AedopMaLv 3NEMEHTOB.

6.29 EcnvM MCKNOUMTL BO3MOXHOCTb XPYMKOro paspyLueHus, TO, COr/laCHO Teopuu
MPOYHOCTW, 3a MpefenbHOe COCTOSAHME KOHCTPYKUWUW MPUHUMAKOT Takoe COCTOSIHME, Korpa
MpU NOCTOAHHOM YCW/IMW 3HAYUTE/IbHO YBENMYMBAKOTCA fdehopMaumn. Takoe COCTOSHUE
KOHCTPYKUMN XapakTepuayeTcsd 06pa3oBaHMEM MIacTUYECKMX LUAPHUPOB C NpeBpaLLeHnem
CTaTUYeCKOM CUCTEMbl B MexaHu3M. [pu BO3LEACTBUM TONbKO TeMMepaTypHbIX YCUINIA
npesenbHbIM COCTOSHMEM KOHCTPYKUWUWN ABNSETCA 06pa3oBaHMe MiacTUHeCKMX LUapHUPOB C
MepexofomM CUCTEMbl B CTaTMyeckn onpegenumyto. C  06pa3oBaHMEM MNIACTUYECKMX
LLIAPHMPOB CHWXKAKOTCA TeMmrepaTypHble YCUNUA, HO pPaspyLUEHUs KOHCTPYKLMW He
MPONCXOAWT.

6.30 [Ana KOHCTPYKUMWIA, 3a NpefeibHOe COCTOSHME KOTOPbIX MPUHMMAOT 06pa3oBaHue
MepBOro WaM Takoro KOMM4yecTsa MnacTMYecKmx LLapHUPOB, Korga cuctema npeepaLlaercs B
CTaTUYEeCKN ONpefe/IMMYt0 KOHCTPYKLMIO, pacyeT MO Hecyllein CrnocobHOCTM BedyT Ha
COBMECTHOE [ENCTBME YCWIMIA OT TemnepaTypbl W Harpysku. [Ons KOHCTPYKUWiIA, 3a
npefenbHOe COCTOAHME KOTOPbIX MNPUHMMAOT 06pa3oBaHMe MOoCefHero MniacTuyeckoro
LapHMpa, Korfga cuctema MpeBpallaeTcs B MEXaHW3M, pacyeT MO Hecylleld CnoCco6HOCTM
Be4yT METOAOM MpefenbHOro paBHOBECUS Ha [ENCTBME YCWUAWUIA OT Harpysku 6e3 yderta
TemnepaTypHbIX YCUNIA.

6.31 [ns 60nbLUEi YacTN XKene306eTOHHbLIX 3/1EMEHTOB NPU BO3AENCTBUM TEMMepaTypbl
MOXHO [OMYCTUTb OMpefenieHne XEecTKOCTU [A1A Hambosiee Harps>KeHHOro ceyeHuWs OT
COBMECTHOI0 BO3JeCTBUA TEMMEPATypbl U Harpy3Kun, NpUHUMas ee NOCTOSHHON MO AAnHe
OAHO3HAYyHOM 3MNIOPbl MOMEHTOB. [na 6Gonee TOYHOTO OMNpeAeneHus  ycunuii B
NpesBapuTeNIbHO  HAaMPSHXKEHHbIX 3/IEMEHTaX, a TakKkKe B CXKaTbIX WAU  U3rnbaembixX
cnaboapmMMpoBaHHbIX 3/1EMEHTAX C HeHanpsiraemMoil apmaTypoil, Y KOTOPbIX y4acTKu 6e3
TPEWMH 3aHUMAIOT 3HAUYUTE/IbHYIO AJIMHY MPO/eTa, >XEeCTKOCTb OMNpPeaenstoT C Y4eToM
pacnpefeneHns TpewWwmH No AnnHe 0T COBMECTHOMO BO3AECTBUA TeMnepaTypbl U Harpy3Ku.
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6.32 KpuBM3HY ene306eTOHHbIX 3/1EMEHTOB MOCTOSAHHOIO CEYeHUs C TPeLiMHamu B
pacTAHYTOM 30He BbIYUCASAIOT 419 Hanbosiee HaNPSXKEHHOrO CeYeHUs, a A1 APYTUX CeYeHWid
NMPUHMMAOT NPOMOPLMOHATILHO N3MEHEHMIO M3rMGatOLLEr0 MOMEHTA.

6.33 3HauMTeNlbHaA 4acTb >KeNe306eTOHHbIX 3/IEMEHTOB B YC/IOBMSIX BO3AENCTBUA
TemrnepaTypbl paboTaeT C TpewmHamn B pPacTaHYTOM 30He. [pu pacyeTe UX CNOCO60OM
nocnefoBateNbHbIX NPUGIMKEHWIA BHauane CTaTUYeCKU HeOonpeaesMMytd KOHCTPYKLUIO
paccunTbIBAOT Ha [AeWCTBME Harpysku n Temneparypbl NPy MUHUMaIbHOW YECTKOCTU
afnemMeHTa. [na npefBapuTeNlbHO HAMNPSXKEHHbIX 3/1IEMEHTOB, paboTarolmx 6e3 TpeLyyH,
LileniecoobpasHo A8 NepBoro NpuGAMKeHUs MPUHMMATb XKECTKOCTb 3/1EMEHTOB, KakK Ans
ynpyron ctagum paboTsbl.

6.34 Tlpu KpaTKOBPEMEHHOM HepaBHOMEPHOM Harpese MO BbICOTe CeYeHUs
)ene306eTOHHOr0 3/1eMeHTa TEMMNEPATYPHbIA MOMEHT C MOBbILLEHWEM TeMMNepaTypbl CXKaToM
30Hbl HapacTaeT, M TeM WHTEHCVMBHee, 4YemM O60/blie MPOLEHT apMMpOBaHUA W Bbllle
MPOYHOCTb GeTOHa. MpK KPaTKOBPEMEHHOM HarpeBe KpainHero BOJIOKHA CXXaToi 30HbI 6eTOHa
10 500-600 °C HabntofaloTca HaMboMbLLI e TeMNePaTyPHbIE MOMEHTBI.

MOMEHT OT HepaBHOMEPHOro Harpesa 6eTOHa MO BbICOTE CeYeHWs NPV PaBHOMEPHOM
Harpeee 6eTOHa MO [J/IMHE 3/MeMeHTa, 3afe/laHHOro Ha onopax OT MOBOPOTa, a TakXe B
3aMKHYTbIX paMax KO/bLEBOro, KBagpaTHOro ¥ MpsMOYrofibHOro O4YepTaHUi, WUMEHOLLMX
O[MHAaKOBble CeYeHUs, ONpeaenstoT no opmyrne

1
Mt,cs,c = (Fj D, (6-49)
t

1
roe (— — KPMBKU3HaA OCK 3NEMEHTA OT USMEHEHNA TEMNEPATYPbI, KOTOPYKO onpeaenatoT no
rJi

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

D — XecTKoCTb ceveHus, onpeaensemas no opmyne (8.33).

6.35 MOMEHT npu OCTbIBAHUW OT YCALKW W MOM3Yy4ecTn 6GeTOHa OMpefensatoT Mo
(hopmyne (6.49), cunTas KpMBM3HY paBHOM CyMMe KPUBU3H OCK 3/1EMEHTA NPU OCTbIBaHWUMN OT
yCafikv 1 OT Nosi3yyecTn 6eToHa. KpMBM3HY OCU 3/1eMeHTa MPK OCTbIBAHWUW OT YCafKu 6eToHa
BbIUMCNAKOT MO hopmyrne (6.40) 1 OT non3y4yecTy 6eToHa no hopmyne

(E) __08M -M)) (6.50)
r), D ’ '

roe My 1 My — MOMEHTbI, BO3HMKatOLLME COOTBETCTBEHHO MPU KPaTKOBPEMEHHOM U

[ANNTENBHOM BO3AENCTBUN TEMMNEpPaTypbl.

Hanbonblune TemnepaTypHble MOMEHTbI BO3HMKAKOT MpW MepPBOM KpaTKOBPEMEHHOM
Harpese. [1py NOBTOPHbLIX KPaTKOBPEMEHHbIX Harpesax W A/IATEIbHOM Harpese
TemMnepaTypHble MOMEHTbI MeHbLLIe, YeM NPY NepBOM Harpese.

6.36 TemnepaTypHble MOMEHTbl B COOPHbIX XXeNe300eTOHHbIX 3/1IEMEHTaX TEnoBbIX
arperaToBs 3aBUCAT OT BUAA CTbIKa apMaTypbl M NMPOYHOCTM pacTBopa B LUBe. TemnepaTypHble
MOMEHTbI B 3/1eMeHTaX CO CTbIKOBbIMW HaKNagKaMu U3 apMaTtypbl 1 B LUBE:

C XKECTKMM pacTBOPOM MNPOYHOCTbIO, PaBHONM MPOYHOCTM GETOHa, TaKue XXe, Kak U B
MOHO/IUTHOM 3/1EMEHTE;

C pacTBOPOM MNACTUYHON KOHCMCTEHLMMW, MPOYHOCTb KOTOPOro B 3 pasa MeHbLue
MPOYHOCTN 6ETOHa, CneayeT YMeHbLUTb Ha 15 % ;

C Tennou3oALMOHHbLIM PacTBOPOM — YMEHbLUNTL Ha 30 %.
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TemnepaTypHble MOMEHTbl B 3/7EMeHTax CO CTblKaMii apMaTypbl M3 KOCbIHOK W
HaKNafoK M3 NMCTOBOW CTa/M U M3 YronkoB Ha 50 % MeHblle MOMEHTOB B 3/1eMeHTe 6e3
CTbIKa.

6.37 [Mpn COBMECTHOM BO3AEACTBMM YCWAWIA OT TeMmnepaTypbl U Harpysku c
YBE/IMYEHNEM HArpysK/W MPOVUCXOAUT CHUXEHME TemnepaTypHbIX YCUNIWUIA BCNeacTBUe
Pa3BMTUSA NNACTUYECKMX AethopMaLinii GETOHA 1 apMaTypbl. B anemMeHTe, XKeCTKO 3aaeNaHHOM
Ha onopax, Korja MOMEHTbl OT Harpysku K TemrepaTypbl CYMMUPYHOTCS B OMOPHbIX
CEUEHUsX, TeMMepaTypHble YCWUAMS BAUSKOT Ha 06pa3oBaHMe MepBbIX MNAACTUYECKMX
LLAPHMPOB, HO 3HaYeHMe UX CHUXKAETCS Ha 50 % M3-3a pa3BUTUS NJACTUYECKMX AedopmaLyii
CXKaTns GETOHA M apMaTypbl, HAarpeTbIX 10 BbICOKMX TeMMepaTyp. Ycunus npu 06pasoBaHUm
MepBbIX NIAaCTUYECKUX LLIAPHUPOB BYayT PaBHbI

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

rae Mow, Mo M Mt — MOMEHTbI COOTBETCTBEHHO NpW 06pa3oBaHNK NePBbIX MIACTUYECKNX
LLIAPHMPOB Ha oropax, 0T Harpy3ku 1 TeMnepaTypHOro BO3AeNCTBUS.

[lo 06pa3oBaHNA MepBbIX MIACTUYECKUX LUAPHMPOB Ha OMopax >XeCTKO 3afie/niaHHOro
3/leMeHTa B MPOeTe MOMEHT OT Harpy3kyM CHUXXAeTCs M3-3a 06pa3oBaHMsi TeMnepaTypHOro
MOMeHTa [pyroro 3Haka. [locne 06pa3oBaHWA OMOPHbLIX MIACTUYECKUX  LLAPHUPOB
YKene306eTOHHbIN 3N1eMEHT MNpeBpaLlaeTcss B CTaTUYECKM ONpPeaenMyt0 KOHCTPYKUMIO.
TemnepaTypHbIiA MOMEHT B NpoJ/ieTe NponajaeT, M OCTaeTCs TOMIbKO MOMEHT OT Harpysku.
MonHoe paspyLUeHne 3fieMeHTa MPOUCXOANUT MpK 06pa3oBaHUM NIACTUYECKOro LapHMpa B
cepedvHe npofeTa, KOrfa B HArpeTom [0 BbICOKMX Temnepatyp apmaTtype pesKo
YBe/IMYMBAIOTCSA MNIaCTUYecKne geopmanun.

6.38 PacueT 34aHWii U3 MOHO/IMTHOIO >KeNe306eTOHa, MOABEPraeMbIX BO3AENCTBUIO
MOBBILLIEHHbLIX TEXHOMOrMYECKUX TemnepaTtyp, CneayeT npou3BOAUTL C WCMOSb30BaHWEM
cepTUdMLMpPOBaHHbIX B PoccMM KOMMbIOTEPHbLIX MporpaMM, corniacoBaHHbix ¢ HUWKE.
CornacHo CIT 52-103 [7] npocTpaHCTBEHHas  KOHCTPYKTMBHas  cucTema  34aHuA
paccmaTpmBaeTCs Kak CTaTUYecKu HeornpegenvMmas, CcocTodllas W3 B3aMMOCBA3aHHbIX
HECYLUMX KOHCTPYKTUBHbIX 3/IEMEHTOB, 06€ecneynBatOLMX MPOYHOCTb W YCTONYMBOCTb
34aHnA Npy aKcnyaTauun B YCNOBUAX TEXHOMIOMMYECKOro Harpesa.

7 PacueT 3/1eMeHTOB GETOHHbIX M YKeNe306eTOHHbIX KOHCTPYKLMIA
Mo npefesibHbIM COCTOSIHUAM MepPBOA Fpynnbl

PacuyeT 6ETOHHbIX 3/1EMEHTOB M0 MPOYHOCTN

7.1 BeTOHHble 3/1IeMEHTblI PacCUMTbLIBAKOT MO MPOYHOCTU HAa [eNCTBME MPOAOSbHbLIX
CKMMAIOLMX CUMT U HA MECTHOE CXXaTue Mpu NMOCTOSSHHOM HarpeBe W Temnepatypax Bbllle
npegenbHO JoMYCTUMBIX 418 NpUMeHeHNns apmaTtypbl (Tabnuua 5.10).

7.2 PacyeT MO MNPOYHOCTW 3/71EMEHTOB OETOHHBLIX KOHCTPYKLUMIA, NOABEpPraroLimxcs
BO3JENCTBMIO  MPOAO/IbHOM  CXKMMAKOWEA CWUbl M BbICOKMX  TemrepaTyp, AO/DKeH
MPON3BOAMTLCA 19 CEYEHMIA, HOPMasIbHBIX K UX NPOAO/bHOM OCcK 6€3 yyeTa CONpPOTUBNEHNS
6eTOHa PacTAHYTOI 30HbI.

PacyeT BHELEHTPEHHO OCXaTblX 3/1eMEHTOB 6e3 Yyyera COMPOTUBNEHUA OeToHa
PacTsHYTOM 30Hbl MPOM3BOAUTCH, MPUHUMAS, UTO AOCTMDKEHWE MNpefe/lbHOro COCTOSHUA
XapakTepu3yeTca paspyLueHnem cxaToro 6etoHa. ConpoTus/eHVe 6eTOHA CXKaTUI YCNOBHO
NPeACcTaBnAeTCA HanpPSHXKEHUAMU, PaBHLIMU Rp tem, PABHOMEPHO pacnpesenieHHbIMU MO CXKaToi
30He ceyeHuns (PUCYHOK 7.1).
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Rb,tem
N - Rb,lemAb

>

PrcyHOK 7.1 — Cxema ycunuii 1 antopa HanpsiXXeHWi B ce4eHI, HOPMasibHOM K MPOJO0/IbHO ocu
BHELIEHTPEHHO CXKaTOro 6eTOHHOI0 3/1EMEHTA, PacCYMTLIBAEMOr0 6e3 yUeTa CONPOTUB/IEHUS
6eTOHa PacTsIHYTO 30HbI

7.3 Tlpn pacyeTe BHELEHTPEHHO CXAaTbIX GETOHHbIX 3/1EMEHTOB [LO/DKEH YUYUTbIBATHCSA
C/yYaiHbIin SKCLEHTPUCUTET NPOAO/bHONM CUMbl €4, ONPEAENSeMbIV COrNacHO YKasaHuaM 4.1.

SKCLEHTPUCUTET NPOAO/LHOW CUbI €g OTHOCUTE/IbHO LiEHTPa TSHXKECTU MPUBELEHHOTO
CeYeHUs paBeH CyMMe 3KCLEHTPUCUTETOB MNPOAO/bHOA CW/bl — OMNpeaenseMoro K3
CTaTMYECKOro pacyeTa KOHCTPYKLMM U cnyvainHoro. CnefyeTt yunTbiBaTb Takxe gedopmavum
OT HepaBHOMEPHOro HarpeBa 6eTOHa MO BbICOTE CeYeHWs, ONpeaensiemble corfacHo 7.15,
CYMMMUPYA WX C 3KCLEHTPUCUTETOM MPOLO/LHON cunbl. Ecnv geopmaumm OT Harpesa
YMEHbLLAIOT 3KCLEHTPUCUTET NPOLO/bHOM CUMbI, TO YUET UX HE NMPOU3BOAUTCS.

7.4 Ona 6eTOHHbLIX BHELEHTPEHHO CXaTbIX 3/1eMEHTOB Mpwu rmokoctn lo/i > 14, ana
MPAMOYTO/bHbIX cedeHnin npu lo/h > 4 1 pacnonoXXeHUn NPOLO/IbHON CXXMMatOLLel CUMbl B
npegenax rMoOrMepeyHoro CeyvyeHWs Heob6XOAUMO YUMTLIBATb B/IMSAAHWE HAa WX HECYLLYH
CNOCOBHOCTbL MPOrnMBOB MYTEM YMHOXEHWNS 3HAYEHNS €9 HA KOAPMULMEHT 1.

PacyeT  BHELEHTPEHHO  COXaTblX  GETOHHbIX  3/IEMEHTOB,  MOABEPrarLLMXcs
paBHOMEPHOMY 1 HepaBHOMEPHOMY HarpeBy Mo BbICOTe CeYeHUs, NPOU3BOAUTCA U3 YC0BUSA

N < Rotem A, (7.1)

raoe Rotem — onpegenstot no opmyne (5.5);
A — NNoLWaab CeveHMs CKaToi 30HbI 6ETOHA, OnpefensemMas U3 yC/ioBus, YTo ee
LIEHTpP TSXKECTU COBMAaAAET C TOUKOW NPUIOXKEHNS PaBHOAENCTBYHOLLENA BHELLUHNX
cun. N aneMeHTOB NPSMOYTo/IbHOrO cedeHuns Ay onpegensietca no popmyne

% h
Ap = bh (1— eﬁ’ j (7.2)

7.5 BHeLeHTPEHHO CXKaTble 6ETOHHbIE 3/1EMEHTbI, B KOTOPbIX 06pa3oBaHMe TPELLMH He
[0MYCKalOT MO YC/IOBUSM 3KCN/yaTalym, He3aBUCMMO OT pacyeTa no ycroBuio (7.1) AoMKHbI
6GbITb MPOBEPEHbI C YYETOM COMPOTUB/EHUSI GETOHA PACTAHYTOI 30HbI. [1s NPSAMOYrO/bHbIX
CeueHuii Takas MpoBepKa BEAETCA U3 YCNOBUS

N < R, bh ’
Geh 1
h
rae Roe onpeaenstot no opmyne (5.7);
N — KO3(h(hMLMEHT onpeaenstoT no gopmyne (7.17), B KOTOPOW 3Ha4YeHNs Ner 1 D BbIUMCASAOT
no opmynam (7.18 n 7.19) 6e3 yyeta apMaTypbl.

(7.3)

47

OOO "MITKM" Ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org canT: https://mpkm.org/



CrI 27.13330.2011

PacueT »Ke/1e306eTOHHbIX 3/1EMEHTOB M0 NPOYHOCTHU
OCHOBHBbIE NOMOXKEHUS

7.6 PacyeT No NpPOYHOCTU >KeNe3006ETOHHbLIX 3/1EMEHTOB B YCNOBUAX BO3AENCTBMA
TemMnepaTtypbl Ha [e/CTBME W3rnbaroLmMX MOMEHTOB, MPOAONbHbLIX CU (BHELEHTPEHHOE
oXatue UK pacTsXkKeHne) NPOU3BOAAT A/ CEYEHUIA, HOPMasTbHbIX K MX MPOLO/IbHON 0CK, Ha
OCHOBe NpefenbHbIX yeunuid. MpeaenbHble YCUANS B CEYEHWUMN, HOPMATIbHOM K MPOAO/bHOM
OCW 3/1EMEHTa, OMpeAeNnstoT UCX0AA U3 CNeAyoLMX NPeLnoCbIIOK:

COMPOTMBNEHNE BETOHA PACTSHXKEHNIO NPUHMMAIOT PaBHbIM HY/O;

COMPOTMBNEHNE OETOHA CXKaTWUK MPeACTaBNAOT HANPSHKEHUSAMU, PaBHbIMUA Rptem W
paBHOMEPHO pacrpefefieHHbIMU M0 CXKaTol 30He B6eTOHa;

fehopMaLmn N HanpshkeHWs B apmatype OnpejenstoT B 3aBUCMMOCTM OT BbICOTbI
CXXaTON 30HbI BETOHE;

pacTArmBaloLLMe HanpsXKeHUs B apmatype MNpUHUMalOT He 06onee  pacyeTHOro
COMPOTUBNEHUA PACTAXKEHUIO Ryt ;

OKUMAKOLWMe  HanpshKeHNs B apmatype MNpUHMMalOT He 6oniee  pacyeTHOro
COMPOTUB/IEHNA CXKATUIO Rt .

7.7 PacyeT MO MNPOYHOCTM HOPMa/bHLIX CEYEHWIn MPOM3BOAAT B 3aBUCUMOCTU OT

o X
COOTHOLWLEHNA MexXAay 3HaYEeHUAMU BbICOTbl CXKaTOW 30HbI 6eToHa X = h—, onpepenaeMbiMun
0

M3 COOTBETCTBYHLLMX YCNOBMIA pPaBHOBECUS, U TFPaHUYHbIM 3HAYEHWEM OTHOCUTENbHON
BbICOTbl CXATOW 30HbI &r, NPV KOTOPOM MpeAesibHOe COCTOSIHME 3/M1eMEHTa HacTynaet
0JHOBPEMEHHO C JOCTVKEHMEM B PacTAHYTOM apmaType Hanps>KeHWs, paBHOTO pacyeTHOMY
COMPOTUB/EHNUIO Rst.

3HaueHune &g onpeaenstoT no gopmyne

X 0,8
= R 2 (7.4)
ho 1+ es,el
eb,ult
OTHOCUTENbHas ,qeq)opmau,m paCTﬂHyTOIZ apmMatypbl NMpu HanpaHKeHnAaxX, paBHbIX Rt
R t
€sel = —— . 7.5
s,el E ( )

st
OTHOCUTENbHYIO [edhopMaunio CKaTtoro 6eToHa Mpu KpaTKOBPEMEHHOM HarpyXXeHuu
Epult M HAMPSHKEHUAX, PaBHbIX Rp tem, MPUHUMAIOT PaBHOW €p2 MO Tabnuue 5.6.
3HaueHue &g ONpeaenstoT B 3aBUCMMOCTM OT K/acca apmatypbl no tabnuue 7.1.
Ta6bnuuya 7.1

Knacc Br1200 K1400
apwarypsr [A240 | A300 | A400 | AS00 | BS00 | AS40 | AGOD | ABOD | AL000 | %5 [B+1400 | BRLS00|\ o
3'“22”"‘” 061 | 058 | 0,53 | 0,49 | 050 | 0,62 | 0,43 | 041 | 039 | 037 | 036 | 030 | 0,33

[MPOYHOCTb CEYEHNI N3rMbaEeMbIX 3N1EMEHTOB

7.8 T1poBepKy NPOYHOCTM NPAMOYrO/IbHOTO CEYEHNSA U3rnbaeMblX 3/1IEMEHTOB (PUCYHOK 7.2)

o X
NP BO3AECTBUM TeMMePaTypbl MPOVU3BOAST U3 YCoBuMs Npu & < h—s &r Mo thopmyne
0

M < Rb,tem b x (ho - 0,5)() + Rsct A's (hO 'a.'). (76)
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R.A,
A
2“1 b

8

PucyHOK 7.2 — Cxema yCUIuiA 1 antopa HanpsiXXeH B CEHEHWM, HOPMasIbHOM K MPOAO/IbHOM OCx
N3rn6aemoro »ene306eTOHHOr0 3/1EMeHTa, NMPW pacyeTe ero rno NPoOYHOCTU

BbICOTY CXXaToW 30HbI X ONPEeAEnstoT No popmyne

— RstAs — Rsctp%, (77)

X_—1
Ry emb

b,tem

roe M — MOMEHT OT BHELLHEN Harpysku 1 TeMNepaTypHbIX YCUMNIA.
7.9 Ons n3rnbaemblx 37EMEHTOB, UMEILMX MONMKY B CXaTOW 30HE (TaBpOBble M

X
[BYTaBPOBble CeuYeHus)) npu & < h—s &k , NPOBEPKY MPOYHOCTU CEYEHWs| OMPedensioT B
0

3aBMCMMOCTM OT MOJIOXKEHUS TPaHLbI CKATOl 30HbI (PUCYHOK 7.3).
Ecnu rpaHumLa cxaToii 30Hbl MPOXOAUT B MOJIKE, TO COGNIOAAETCS YCN0BUE

Rst As £ Rbtem bt 't + Rt A's . (7.8)
PacuyeT npomn3BogsaT no cdopmyne (7.6), Kak Ana NpSMOYrofibHOro CeYeHNs LIMPUHOW b's.
Ecnu rpaHmua cxxaTol 30Hbl MPOX0oANT B pebpe, To ycnosume (7.8) He cobntodaeTcs, 1 pacyeT
NPOM3BOAST MO hopmyne

M < Rb,tem b x (ho - 0,5X) + Rb,tem(b1f - b) h's (ho - 0,5h’f) + Rsct A's (hO - 3-1)- (79)

BbICOTY C)KaToi1 30HbI 6eTOHA X OMpeaenstoT no Gopmyne

_ RstAS - RsctAs, - Rb,tem (b’f _b)h’f .

= —— (7.10)

b,tem
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PucyHok 7.3 — MonoxxeHne rpaHunLbl CKaToM 30HbI B CEUEHMM N3rnbaemoro
)Kesie306eTOHHOTr 0 3fIeMeHTa

7.10 3HayeHue b’s, BBOAMMOE B pacyeT, NPUHUMaOT M3 YC/I0BUS, YTO LLUMPUHA CBeca
MOJIKM B K&XAYH CTOPOHY OT pebpa Lo/mkHa ObiTb He 60nee 1/6 nponeta anemeHTa npu
Ha/IMummM nonepeyHbix pedep nnm npu h’s = 0,1 h — He 60/1€€ NONOBUHBI PACCTOAHUS B CBETY
MeXZAyY NPOLO/bHbIMK pebpamu.

Mpy OTCYTCTBMK MOMEPEYHbIX pebep MAn npu pacCTOSAHUAX MeXAY HUMK 60NbLUKX,
4yeM paccTosHUA MeXAy NPoAonbHbIMK pebpamu, v npn h’s< 0,1 h npuHumaetca b’sr =6 h's.

[Py KOHCOMbHBIX CBECax MOJIKU:

npy h’y 20,1 h npuHumaeTca b’s=6 h’;

npn 0,06h<h’t<0,1h npuHumaeTca b’s=3 h’;

npn h’s <0,05h cBecbl MOMIKM He YUUTbLIBAIOT.

7.11 Tpun pacyeTe MO MPOYHOCTN U3rMbGaembiX 3/1EMEHTOB HeoOX0AMMO cobtAaTh
ycnosue X < &rho. B cniyyae Korga no KOHCTPYKTUBHbLIM COOOPaXKEHUAM WM MO pacyeTam rno
npegenibHbIM - COCTOSIHUAM  BTOPOI  FPyNnnbl M/OWaAb PacTAHYTON apMmaTypbl MNpUHATA
6onbLUeR, Yem 3To TpebyeTcs Ans cobnogeHNs ycnoBms x < &rho, gonyckaeTcs npeaenbHbIi
n3rmbaroLmin MomeHT M onpefensTb nNo gopmynam (7.6 n 7.8), NOACTaBNAS B HUX 3HAYEHUA
X < &ho.

3HaueHue &g onpeaenstoT no gopmyne (7.4) n no Tabnuue 7.1.

7.12 Tlpy CUMMETPUYHOM apMMpPOBaHUKN M3rnMbaemoro anemeHTa, Korga Rst As = R'sct
A’s, MPOYHOCTb CeYEHMS ONPeSenatoT no gopmysne

M<Rst As(ho-a). (7.11)

Ecnn BbluncneHHas 6e3 ydyeTa cxaToil apmaTypbl (A’s = 0) BbICOTA CXaTOW 30HbI
X < 2a’, 7o B thopmyny (7.11.) noacTaBnsatOT BMeCTO a’ 3HaveHue 0,5X.

MPOYHOCTb BHELIEHTPEHHO CXKATbIX 3N1EMEHTOB

7.13 TlpoBepKY MPOYHOCTV MPSAIMOYTONbHBIX CEYEHWIA BHELIEHTPEHHO CXKaTbIX
3NEMEHTOB CNeAyeT NPOU3BOANTb M3 YC/IOBUS
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N e < Rpem b X (ho - 0,5X) + Rgct As (hO - a’), (712)

rae N — NpoaonbHas cuna OT BHELLHEW Harpy3Kun 1 TeMnepaTypHbIX YCUWIA.
BbICOTY CXaToii 30HbI (PUCYHOK 7.4) onpeaensitoT

X
npn § = = <x
pu & h, <%

X = N +RstAs _RsctAs ; (713)
Rb,tem
nprnE= X > &
ho
1+Xg ,
N + RstAs 17_ RsctAs
X = —Xe . (7.14)

2R A,
R st
e " ho(l_XR)

PaccTosHMe OT TOYKM MPUIOXKEHUA NPOAOAbHON cubl N [0 LeHTpa TSHXKECTU CeYeHus
PacTAHYTOM NN MeHee CXXaToi apMaTypbl paBHO

!

0

+€,,;

e=e N+ (7.15)

M
eo=—. (7.16)
N
3HayeHune KOQd)d)I/ILI,I/IeHTa, Yy4nUTbIBalOLWEro BAnAHMUE npoaobHOro n3rnba anemeHTa Ha

ero HecylLyto crnoco6HOCTb, OnpeaenstoT Nno popmyne
1

n= : (7.17)
- N
Ncr
yCﬂOBHyl'O KPUTUYECKYIO CUTY OMPEOENAOT MO (*)OpMyﬂe
p’D
Ner= > (7.18)
IO
N
.-m Rh.h"lh
| o - ._- = R
F
Jd 1] .
= R
|
| R.A. 1
/,r; ol
77

PuCyHOK 7.4 — Cxema yCunuii u antopa HanpshkeHuii B CEYeHUN, HOPMasibHOM K MPOoA0/IbHOM 0CK
BHELLEHTPEHHO CXKaTOoro Xene306eTOHHOI0 3/1eMeHTa, MPU pacyeTe ero No NPOYHOCTU
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7.14 YKeCTKOCTb »Kene306eTOHHOI0 3/1eMeHTa JoMnyCcKaeTcs onpeaensTb no hopmyne

=— 015E, J +0,7E,J,, (7.19)
I (0’3"' d. )

rae J, Js— MOMEHTbI MHEPLMUN COOTBETCTBEHHO GETOHHOIO CEYEHNSA U CEYEHNS BCel
MPOLONLHON apMaTypbl OTHOCUTE/IbHO LEHTPa TSHXKECTM MOMNEepPeYHOro ceyeHms
3NEMEHTE,;

Ebt, Est—wmogynm ynpyroctu 6eToHa 1 apmaTypbl, ornpegenstoT no gopmynam (5.9 n 5.18);
@1 — KO3((DULMEHT, YUNTbIBAIOLMIA BIUSHUE A/IUTENIbHOMO AENCTBUS HArpy3Kn Ha

nporuné anemeHTa B NpeaebHOM COCTOSHWUW, ONpesenseTcs no gopmyne

o= 1+ﬂ , (7.20)
Ml
rae M1, Miz — n3rubaroLyie MOMeHTbI BHELLHMX CUT OTHOCUTE/IbHO LIEHTPA TSXXECTU CeYeHMs
pacTAHYTOM (MM MEHee CXaToi) apMaTypbl COOTBETCTBEHHO OT AENCTBUSA
MOJIHOM Harpy3Ku 1 OT LeCTBMS MOCTOSAHHBIX U A/INTENIbHBIX Harpy3oK.
OTHOCUTENbHOE 3HAYEHME IKCLEHTPUCMTETA NPOLO/IbHON CUSTbI

e
e = FO HO He MeHee 0,3. (7.21)

7.15 TlpomonbHbIA  M3rM6 (Npormé) anemMeHTa OT HEPaBHOMEPHOrO BO3AE/CTBUS
TemnepaTypbl M0 BbICOTE CEYEHUS 3NEMEHTA ONPeAenstoT no dopmyne

6 = Gj 12/8, (7.22)
t

1 o
rae (—j — KPVBW3HA NPOAO/LHOIN OCU 3N1EMEHTa OT TeMMePaTypbl, ONpeaensieTcs no
r t

(hopmynam (6.34, 6.38, 6.44, 6.45, 6.47);
lo — pacueTHas gnuHa anemeHTa (7.17).
7.16 MpoBepKy NPOYHOCTU NPAMOYTO/IbHbIX CEYEHUIA BHELLEHTPEHHO CXKaTbIX 3/IEMEHTOB C
apMaTypou, pacrofioKeHHOW Y MPOTUBOMOMOXHbLIX B MIOCKOCTU U3rnba CTOPOH CeYeHus,

o h I
MPU 3KCLEHTPUCUTETE MPOAONBHON CUMbl €y < 20 M TMBKOCTM FOSZO, MPOU3BOAST MO

(hopmyne
N = @t @ (Rotem Ared + ZRcst As), (7.23)

rae Ared — NPUBELEHHAA MOLLAAb NPSAMOYrO/IbHOrO CeYeHUs, onpegenisemas no opmyne
(6.16);
>Rest As — CyMMa Mpou3BeAeHuUid nioLageli Npofo/bHOM apMaTypsbl, YCTaHaBIMBaeMOM
MO KaXX0i CTOPOHE CEYEHUS, Ha pacyeTHbIe COMPOTUBEHNS, ONpefenisieMble B
3aBMCMMOCTU OT TemnepaTyp no opmyne (5.20);
@ — KO3DULMEHT NPOAONLHOIO U3rnoba;
@t — KO3(D(OULMEHT, YUNTbIBAIOLLMIA BNIMSHME HArpeBa Ha NPOA0/bHbIA U3rmb. Mpw
TemrepaType 6eTOHa B LLeHTPe TSXKECTU CeUEHNS:
100°C =0,95, 200°C ¢=0,90, 300°C @:=0,85,
500°C @=0,75, 700°C @=0,65;
lo — pacueTHas g/ivHa anemeHTa, cm. 7.17.
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Ta6bnuuya 7.2
lo/h 6-12 16 20
lo/d 5-10 14 17
Q 0,90 0,80 0,70

7.17 PacyeTHYt0 ANMHY lo BHELEHTPEHHO CXaToro 3/emMeHTa OMpeaensalT Ans
KOHCTPYKLMW C Y4eTOM ee [edhOpMMPOBAHHOTO COCTOSHWUA Mpy Hanbosee HeBbITOAHOM A5
[AHHOr0 3/1IeMeHTa pPacrofiOKEHUN  HArpysku, MpPUHMMAas BO BHUMaHWe Heynpyrue
feopMaummn MaTepraios 1 HAIMYME TPELLMH.

[onyckaetca pacuyeTHyr0 AAMHY lo 3nemeHTa MOCTOSAHHOTrO MOMepPeYyHOro CevyeHus mo
AnvHe | npu geincTBUm NPOAOLHOW CUMbl NPUHSATL PABHOIA:

a) [14 3/1EMEHTOB C LUAPHMPHBIM OMNMpaHneM Ha ABYX KoHuax — 1,01,

0) 4NA 3N1eMeHTOB C XKECTKOI 3afenikoli 6e3 noBopoTa OMOPHOIO CeYeHWUs Ha OAHOM
KOHLLe 1 He3aKpenIeHHbIM ApYrMm KOHLOM (KoHcosb) — 2,01;

B) [A/151 3/1EMEHTOB C LUAPHUPHbIM ONUPaHEM, HECMELLAEMbIM Ha O4HOM KOHLIe:

C XKECTKOW, 6€3 NOBOPOTA 38JEMKOM ... .v v veeeevneveneeeneeananen 0,71;

C NOAAT/IMBOM, C OrpaHUYeHHbIM MOBOPOTOM 3a€/KOA. ...... ........ 0,91;

r) [ANA 3NeMEeHTOB C NOAAT/IMBbIM  LUAPHUPHBLIM  OMUPaHWeM, LOMYCKaroLWMM
OrpaHMYeHHOE CMeLLeHKe onopbl Ha OAHOM KOHLE, & Ha APYrom KOHLE:

C XKECTKOM, 6e3 NoBopoTa 3a€e/KOA. . P 1

C NoAaTAMBON, C OrpaHNYEHHbIM I'IOBOpOTOM 3a,u,em<om ............. 2,0l;

[) 4N 3/1eMEHTOB C HeCMeLLaeMbIMM 3afe/IKaMU Ha [BYX KOHLax:
XXecTKnmMu, 6e3 noBopoTa... T ) N <1
nogatnnBbIMU, C orpaqueHHbuvl I'IOBOpOTOM .......................... 0,8,

€) 41151 3/1leMEHTOB C OrpaHNYeHHO CMeLLaeMbIMM 3afe/IKaMu Ha ABYX KOHLaX:
XKEeCTKMMu, 6e3 NoBopoTa... P 0t <] I
nogatMBbIMK, C Ol'paHVIl-IEHHbIM I'IOBOpOTOM ............................ 1,2l.

[MPOYHOCTb PaCcTAHYThIX 3N1eMEHTOB

7.18 TpoBepKy MPOYHOCTU Xene3006eTOHHbLIX 3/IEMEHTOB MPAMOYIO/IbHOMO CEeYeHUs
MPOBOAAT NO (hopMynam:
MPpW LEHTP/IbHOM PacTSXXeHUN:

N < Rst Asitot (7.24)

rae Astot — NIOLLAAL BCE NPOAOLHON apMaTypbl;
MPU  BHELEHTPEHHOM PaCTHXKEHWM W MPOAOSLHOM CWe, MNPUIOXKEHHOW MexXay
ycunuamu B apmatype S n S’ (pUCYHOK 7.5, a):

N e<Rg As (ho—a’); (7.25)
N e'<Rst As (ho —a); (7.26)

Npu NPOAONLHON cune, NPUNOXEHHOW 3a Npeaenammn PacCcTOSHUA MEXAy YCUNNAMA B
apmatype Sun S’ (pUCyHOK 7.5, 6):

N e< Rb,tem b x (hO - 0,5)() + Rsct As’ (hO - a.') . (727)
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BbICOTY CXKaTOi1 30HbI ONpeAenstoT no opmyre

X = RstAs _RsctAs_N ; (728)

Rb,temb
ecnu X > &g ho, TO B ycnoBue (7.27) noAcTaBAstoT X = &g ho.
PaccTosiHMe OT pacTArnBaroLleli NPOAO/bHON CUMbl O PaBHOAENCTBYHOLLEN YCUNIA B
apmaType onpefenstoT no gopmyne (7.15) 6e3 KoapuumeHTa 1), T.K. HET AONONHUTENLHOIO
MPOLONLHOI0 U3rnba OT pacTArvBaroLLeli CUbl, 1 63 e .

ajl

i A
- R.A, - %
- =|
M
:{: — R.A. - L
= é
Ng .
a)
"o R-I:l:m : ﬁ'ﬁ‘:
Emast s
= N
| ——| RumAuf A
v.u .-=
ﬂ" R—u-":'l
!__ .*?*.JI. | Py /’,-’.

a — npogonbHas cuna N NpuioXeHa MeXay paBHOAEACTBYOLWMMM yeunuii B apmatype S u S';
6 — TO XKe, 3a Npegenamy pacCTOAHMA MeXAY PaBHOAEMCTBYOLLMMI YCUWA B apmaType S n S'.

PucyHoK 7.5 — Cxema ycunuii u antopa Hanps>keHuii B CEYEHUN, HOPMasIbHOM K NMPOA0bHO 0cK
BHELIEHTPEHHO PaCTSAHYTOrO >Ke/1e306eTOHHOT 0 3/1EMEHTA, MPU pacyeTe ero No NPOYHOCTU

MpoBepKa NPOUYHOCTN HOPMa/IbHbIX CeYEHNIA
Ha OCHOBe AehopMaLMOHHOM Moaenn

7.19 Mpu pacyeTe NPOYHOCTU B YCNOBUAX BO3LEWCTBUS TemnepaTypbl YCUIus u
AehopMaLn B Ce4eHUW, HOPManbHOM K MPOLO/LHOM OCU 3/1eMeHTa, OMpeenstoT Ha OCHOBE
AethopMaLMOHHON MOAEeNN, UCMONb3Ya YPaBHEHUS PAaBHOBECUS BHELUHMX CU U BHYTPEHHUX
YCUIMIA B CEYEHUM 3/leMeHTa C Y4YeTOM W3MEHEeHMsi CBOMCTB 6GeToHa W apmatypbl OT
BO3/eNCTBUA TeMMNepaTypbl.

O6Lwme MOMOXKeHNsT pacyeTa, pacyeTHble 3aBUCUMOCTM  MeXAY YCUIUAMU U
AehopmaLmamm, MeToAMKa pacyeTa no NPOYHOCTM HOPMa/IbHbIX CeYeHMI NpuHMMatoT no Crl
52-101 [1].
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BeToH Mo BbICOTE CeuyeHMsi pa3dMBalOT Ha 3/7IEMEHTapHbIE Y4acTKM C Of4MHAKOBO
AeopMUpyeMbIMI CTEPXKHAMMW apMaTypbl. Juarpammy aeopMnpoBaHns 6eTOHa Ha cxKaTue
CTPOAT AN CpefHeil TemnepaTypbl 6GeTOHa CXaToh 30Hbl (pUCyHOK 5.1). [Auarpammy
AeopMUpoBaHUS apMaTypbl CTPOAT And TemnepaTypbl ee HarpeBa (pucyHok 5.2). o
MOMEHTa pa3pyLleHns CO6/HOAAeTCA YC/OBME PAaBHOBECWS BHELUHMX CUT U BHYTPEHHMX
YCUWIA C Yy4ETOM NAOCKOro AehopMnpoBaHnUs ceveHmsi. MOMEHTHYIO OCb YA0GHO BbIGMPaTh
Ha CXaTol rpaHn CeYeHus.

Kputeprvem ucuyepnaHus MNPOYHOCTM HOPMa/bHOIMO CeYeHWst SBNSETCS [LOCTUKEHUE
KpaeBoW gepopmalimein ckatoro 6eToHa ee NpeAenbHOro 3Ha4YeHUS €py.

B cXKaTbIX KO/IOHHAaX NPW YeTbIPEXCTOPOHHEM BO3AENCTBMM TeMnepaTypbl ONpeaenstoT
pacnpefeneHve TemnepaTtyp MO CEYEHU KOMOHHbI. CeyeHne pa3buBalOT Ha Mofble
NPAMOYTrONbHUKN C  OAMHAKOBOW TemnepaTypoli HarpeBa, [A1s KOTOPbIX MPUHUMAOT
paBHOMEPHOE pacnpefeneHne HanpshkeHuid. CTpoAT guarpaMmbl 4eOpMMpOBaHUS GETOHa
AN TemnepaTypbl HarpeBa CepefivHbl TONWMHBI KaXA0ro y4yacTka 6eToHa M Auarpammbl
AethopMMpoBaHNs apMaTypbl 418 TeMMepaTypbl ee Harpesa.

3a npegenbHoe 3HauyeHve [fedopMaunii  YKOPOYeHMs C  OfAHO3HAYHOW  3MHOPONA
HanpsHXKeHWn 1 aedopMaumini NPUHMMAOT NpeaenbHY0 AehopMaLMio HaMeHee HarpeToro
6eToHa B CeYeHMM npy OAHOPOAHOM HanPSHKEHHOM COCTOSIHUM €pp MPU HYNEBOW KPUBU3HE B
CeYeHUn.

Mo Anarpamme AedOpMMPOBaHMS ANS KaXKAOr0 yvacTKa OMpeaensitoT HanpsKeHus B
6eToHe W B apmaType, COOTBETCTBYHOLIME Mpede/ibHON Aedopmaumm 6GeToHa HaMMeHee
HarpeToro y4yacTka.

MPOYHOCTL CeYeHMsi MPOBEPSETCS 13 YPaBHEHWSI PaBHOBECKS.

PacueT npoyHoOCTH YKene300eTOHHbIX 3/1eMEHTOB
Ha ,U,GI7ICTBI/I€ nornepeyHbIX ChJ1

OO6LLmMe Nono>KeHus

7.20 PacyeT no NpPOYHOCTM XKeNe306eTOHHbLIX 3/1EMEHTOB MNP AENCTBMN NOMepeYHbIX
CUN MPOM3BOAAT Ha OCHOBE MOAENM HAKOHHbLIX CeyeHWnil. lMpu pacyeTe MO MoAenun
HaKNOHHbIX CeYeHWIn LO/MKHbI ObITb 06ecrneveHbl MPOYHOCTL 3/IEMEHTA MO MOJSI0Ce MEXAY
HaKNOHHbLIMW CEYEHMSIMA W MPOYHOCTb MO HAKNOHHOMY CEYEHWUI0 Ha [eiCTBME NOMNepeYHbIX
CWN, & TaKXKe NPOYHOCTb MO HAKNOHHOMY CEYEHWNIO Ha [JeiCTBME MOMEHTA.

MPOYHOCTb MO HAKNOHHOM NOMoCe XapaKTepusyeTcd MaKCMMasibHbIM 3HAYEHWUEM
MOMNEPEYHOI CU/bl, KOTOPOE MOXKET ObiTb BOCMPUHSATO HaK/IOHHOW NOMNOCOM, HaxoasLencs
Nnof BO3AENCTBMEM CXMMAOWMX YCUAWIA BAOMb MOMOCHI M PacTArMBalOWMX YCUWA OT
MOMNepeyYHon apMaTypbl, NepPeceKarolein HakKNOHHYI nosocy. Mpu 3ToM NPOYHOCTL 6ETOHa
OnpeaenstoT Mo CONPOTUBMEHMIO GETOHA OCEBOMY CXKATMHO C YYETOM BAUSHWS CMOXHOIO
HanpPsYXXEHHOr0 COCTOAHMSI B HAK/MOHHOW NOMOCe W CpefHei TemrnepaType HarpeBa 6eTOHa
HaKNOHHOW NONOCHI.

7.21 PacyeT MO HaK/NOHHOMY CEYEHWMIO Ha AECTBME MOMEPEYHbIX CU/ MPOM3BOAAT Ha
OCHOBE YypaBHEHWSI PaBHOBECWS BHELUHMX W BHYTPEHHMX MOMEPEYHbIX CWM, AENCTBYOWMNX B
HaK/IOHHOM CEeYEeHWU, C A/IMHON MPOEKLMN «C» Ha NPOAONbHYIO OCb 3NemMeHTa. BHyTpeHHMe
MoMnepeyHble CUMbl BKAKOYAKOT NOMNEPEYHYHO CUYy, BOCNPUHUMAEMYHO GETOHOM B HaK/IOHHOM
CeYeHUM, U TMOMEepPeYHy0 Cu/y, BOCMPUHUMAEMYH Mepecekarolleil HaK/IOHHOe CeyeHue
nornepeyHon apmatypbl. [Mpy 3TOM MNONEpeYHble CUNbl, BOCMPUHMMAEMble GETOHOM W
MoMnepeyHon apmMaTypoin, onpesenstoT No CONPOTMUB/IEHNAM BETOHA M NOMepeYHor apMaTypbl
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PACTSKEHUIO C YYETOM [/IMHbI MPOEKLMM «C» HAK/IOHHOTO CEYEHUs M MaKCUMasbHOl
TemrnepaTypbl Harpesa NnonepeyHon apMaTypbl 1 6eTOHa.

7.22 PacyeT Mo HakNOHHOMY CEYEHWIO Ha [eiCTBME MOMEHTAa NPOM3BOAAT Ha OCHOBE
YpaBHEHWS! PaBHOBECUS MOMEHTOB OT BHELUHWMX W BHYTPEHHUX CW/, [eCTBYHOLWMX B
HAKNOHHOM CEeUYEHUM, C [/INHON MPOEKLMMN «C» Ha NPO/O/LHYIO OCb 31eMeHTa. MOMEHTbI OT
BHYTPEHHMX CU/T BK/IKOYAKOT MOMEHT, BOCMPUHUMAEMbIA NMEPeceKatoLLeil HaKNOHHOE CeUeHne
NPOAONbHOM  PacTAHYTOW apMaTypoi, W MOMEHT, BOCMPMHUMAEMbIA MepeceKatoLel
HaK/IOHHOE CeyeHMe TMOoMepeyHol apMaTypoil. Mpy 3TOM MOMEHTbI, BOCMPUHMMAaEMble
MPOLONLHOM M NOMNepPeyHOr apmaTypoi, ONpesenstoT No COMPOTMBEHWAM NPOAO/LHON U
MOMepeYHon apMaTypbl PaCTSXKEHUIO, C YHETOM [/IMHbI MPOEKL MM «C» HAKNOHHOIO CEYEHUS U
TemnepaTtypbl Harpesa MpPOLOSLHOM apMaTypbl M MakCUMa/bHOW TemrnepaTypbl Harpesa
NonepeyHon apMaTypbl.

PacueT >Kene306eTOHHbIX 3N1eMeHTOB MO NOM0Ce MeXK/y HAKNOHHbLIMK CEYEHUSIMU

7.23 PacueT M3rnbaemMbix Xene3o6eToHHbIX 3/1EMEHTOB MO GETOHHOW MOM0ce MeXay
HAKMOHHBLIMU CEYEHUSIMN NMPOU3BOASAT U3 YC/IOBUS

Q < @o1Rbtembho, (7.29)
rae Q — nornepeyHas cuna B HOPMasIbHOM CEUEHUU 3MIEMEHTA; KO3MMULIMEHT Qb1 = 0,3.

PacueT >kene306e TOHHbIX 31eMEHTOB MO HaK/NOHHbIM CEYEHUAM Ha ,D,eVICTBMG
nonepevHbIX CUn

7.24 PacuyeT u3rnbaembix 3/1€MEHTOB MO MPOYHOCTM B HAK/IOHHOM CeYeHUn (PUCYHOK
7.4) Npou3BOAAT U3 YCNOBUSA

Q < Qb + st (730)

rae Q — norepeyHas cuia B HAKNIOHHOM CeYeHUM C A/IMHHOM NPOEKLUN «C» Ha MPOAOSIbHYHO
OCb 3/1EMEHTA, PaCcnONOXEHHYHO MO OfHY CTOPOHY OT pacCMaTpUBaeMoro
HaK/IOHHOrO CEYEHMS.
Qb — nonepeyHas cuna, BOCNpUHMMaemas 6eTOHOM B HAK/TOHHOM CeYeHUK, onpesensemas
no chopmyne

b= j 52ReubNg

Q , (7.31)

HO NPUHMMAIOT He 60see 2,5Rp bho v He MeHee 0,5Rpt b ho; b2 =1,5.
PacyeTHOe conpoTuBieHne 6eToHa pacTsXeHUIo Ruy onpegenstoT no opmyne (5.7).
Qsw — nonepeyHas cuia, BOCMPUHUMAEMas MOMEPEYHON apmaTypoli B HAaK/IOHHOM
CeyeHuK, onpegensemas no opmyne

Qsw = @sw Qsw C, (7.32)
rae @sw = 0,75 1 ycunme B NonepeyHoii apmMartype Ha euHLLY ANUHbI 3ieMeHTa

R
Qow = —“S“ A (7.33)

w
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PacueT npou3BOAAT AN psfda PacrnofNoXXeHHbIX MO [A/IMHe 3M1eMeHTa HaKMOHHbIX
CeYeHWUi i mpu Hambosnee OMacHON ANMHEe MPOEKLMW HAKMOHHOTO CEYEHWS  «C», KOTOPYHO
NMPUHUMAIOT He MeHee ho 1 He 6onee 2ho.
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PucyHoK 7.6 — Cxema ycunuii B HAKNOHHOM CEYEHUN 3/1EMEHTA C XOMyTamMu NP pacyeTe Ha feicTBue
MomnepeyHbIX CUN

7.25 [lonyckaeTca NPOW3BOAWTL PacyeT HaK/IOHHbIX CeYeHWi, He paccMaTpuBas
HaK/IOHHble CeYeHWs MpY OMnpefeneHNn MOMEepPeyHOn CUMbl OT BHELUHEN Harpysku, u3
ycnosus

Q1 < Qo1+ Qsw1, (7.34)
rae Q1 — MonepeyHas cunia, B HOPMabHOM CEYEHMM, He PacCMaTpVBaeMas OT BHeLLHel
HarpysKu;
Qo:=0,5Rnt b ho; (7.35)
Qsw1 = Gsw ho . (7.36)

Mpy pacnonoXeHU HOPMaslbHOrO CEYEHUS, B KOTOPOM YUMTbIBAKOT NOMNEPEYHYHO CUNYy
Q1 B6/M3M OMOPbI Ha PaccToOsHUKM a MmeHee 2,5ho, pacyeT u3 ycnosus (7.34) npon3BoasT,
YMHOXas 3HayeHus Qpi, orpegensemoe no gopmyne (7.35), Ha KoapduymeHTt 2,5 ho/a, HO
NPUHMMatOT 3HaveHne Qp1 He 60nee (2,5Rnibho). Mpn pacnonoXkeHnM HOPMasIbHOrO CeYeHus,
B KOTOPOM Yy4MTbIBatOT NOMEPeYHyto cuny Qi, Ha pacCTOSHUN a MeHee hg, pacyeT 13 ycnoBus
(7.34) npou3BOAAT, YMHOXas 3HaveHUs Qswi, onpegensemoe no opmyne (7.36), Ha
koathmumeHT a/h, . MonepeuHyo apMaTypy y4uTbIBalOT B pacyeTe, ecnm CobnoaaeTcs

ycnosune
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Osw > 0,25Rpit bho . (7.37)

MOXHO y4MTbIBaTb NOMEPEYHYIO apMaTypy Y NPV HEBBIMOIHEHWMW 3TOMO YC/I0BUA, EC/N
B ycnosuu (7.30) NpyHMMATb

Qv=14¢2h% qe/cC. (7.38)

o o S
LLIar nonepeyHo apMaTypbl, y4UTbIBaEMbIN B pacyeTe, h—W [O/MKeH ObITb He 60/1bLue
0
3HaYeHus

sw.max — RbttbhO

h, Q

(7.39)

Mpy OTCYTCTBMM MOMEPEYHO apmatypbl WM  HapyLeHWM YKa3aHHbIX BblLle
TpeboBaHuWin pacyeT nNpom3BogsaT u3 ycnosus (7.30) unm (7.34), npuHmumas yeunus Qsw nnu
Qswi paBHbIMW Hyno. [lonepeyHas apmartypa [O/DKHA OTBeYaTb KOHCTPYKTUBHbLIM
Tpeb6oBaHMAM.

PacueT >kene306e TOHHbIX 31EMEHTOB N0 HAK/IOHHbIM CEYEHMAM
Ha ,D,GVICTBVIE MOMEHTOB

7.26 PacueT »ene306eTOHHbLIX 3/IEMEHTOB MO HAK/MOHHLIM CEYEHUSIM Ha [AelcTBue
MOMEHTOB (PUCYHOK 7.7) NPOU3BOAAT 13 YCI0BUA

M < Ms + Msw, (7-40)

rge M — MOMEHT B HaK/IOHHOM CEYEHWU C A/IMHHOW MPOEKUMU C Ha NPOAO/bHYK 0OCh
371IEMEHTA, ONPeaessieMblii OT BCEX BHELLHWX CWJ1, PACMONOXEHHBIX MO OAHY CTOPOHY
OT pPacCcMaTPMBAaEMOr0 HAKMOHHOFO CEYEHWsl, OTHOCMTENbHO KOHLA HaKMOHHOIo
ceyeHnst (Touka 0), MPOTMBOMOMOXHOIO KOHLlY, Y KOTOPOro pacrofaraetcs
npoBepsiemMasi NPo/0/bHas apMaTypa, UCTbIThIBAIOLLAS PaCcTSHXKeHUE OT MOMEHTa B
HAK/OHHOM CEYeHUM, MpPU 3TOM Y4YWUTbLIBAOT Hambonee OMacHoe 3arpy)keHvie B
npefenax HakNoHHOr0 CeUYeHMS;

Ms — MOMEHT, BOCNPVHMMAaEMbIi NPOAOLHOI apMaTypoid, NepeceKatoLLeil HakKNoHHOEe
CeueHue, OTHOCUTENbHO NMPOTUBOMO/OXHOIO KOHLIA HAKNIOHHOTO ceueHus (Touka 0)

Ms = Nszs, (7.41)

rae zs — nneyo BHyTPeHHel napbl CU/; AONYCKaeTCs MPUHMMATb
25 = 0,9ho. (7.42)

Ycunve B I'IpOp,OﬂbHOVI paCTHHyTOVI apmMmatype
Ns = Rst As (743)
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B 30He aHKepoBKM Ns onpesenatoT rno opmyrne (9.4).

MOMEHT [ns MOMNepeyHon apMaTypbl, HOPMasibHOM K MPOAO/bHOM OCU 3NEMEHTA,
onpeaensoT no opmyne

Msw = 0,5 Qsw C. (7.44)
Ycunve B NonepeyHoii apmatype paBHO

Qsw=0sw C, (7.45)

rae Qsw — ONpefenstoT ¢ yyetom dopmyrnbl (7.37);

C — NPMHUMALOT B Npegaenax ot ho 4o 2ho.

JlonyckaeTcs NpoM3BOAWTL PacyeT HaK/OHHbLIX CEYEHWiA, NpUHKMMas B ycnosun (7.40)
MOMEHT M B HaK/MOHHOM CEYEeHUV MpW A/IMHE MPOEKUMM C Ha NPOAO/bHYIO OCb 3/1IEMEHTA,
paBHoi 2ho, @ MOMEHT Msw , paBHbIii 0,5Gsw ¢ .

PacyeT Npon3BOANTCS ANA HAK/NOHHbLIX CEYEHWIA, PacnONOXKEeHHbIX MO AMHE 3N1eMeHTa
Ha ero KOHLEBbIX Yy4yacTKax M B MeCTaxX 06pbiBa NPOAOMLHOW apMaTypbl, Npu Hanbonee
OMacHoW A/MHE MNPOEKUUM HAK/IOHHOrO CEYEHUs C, NPUHUMAEMON B YKa3aHHbIX BblLLE
npegenax. Mpu oTCYTCTBUN NONEPEYHOW apMaTypbl pacyeT HaK/MOHHBIX CEYEHWNIA NPOM3BOAAT
n3 ycnosus (7.40), npyHMMass MOMEHT B HAK/IOHHOM CeYeHWUW Mpu AANHE MPOeKUMn € Ha
NpPoAO/bHYHO OCb 3nemMeHTa M = 2ho, @ MOMeHT Msy = 0.
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PUCYHOK 7.7 — Cxema yCUniA B HAK/IOHHOM CEYEHUM 3/IEMEHTA C XOMyTamu Mpy pacyeTe
Ha [eiicTBME MOMEHTA
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PacueT >ken1e306eTOHHbIX 3/1IEMEHTOB Ha MECTHOE CXKaTue
OO6LLmMe NoNo>KeHNs

7.27 PacyeT ene306eTOHHbIX 3/1EMEHTOB Ha MeCTHOe CxKatue (CMATUE) MPOU3BOAAT
npyn AeNCTBAN CXKMMAIOLLEN CUJTbI, MPUIOXEHHON HA OrpaHUYeHHO NIoWaan HOPMa/IbHO K
MOBEPXHOCTN  KeNIe306eTOHHOIO  3femMeHTa. [lpy  3TOM  YUWTHIBAOT  MOBbILUEHHOE
COMPOTMBNEHUNE CXaTuo 6eToHa B Npejenax rpy3oBoi niowaam (N1owanm cMaTuns) 3a cuert
06BEMHOr0 HanpsHXKeHHOr0 COCTOSHWA 6eTOHa Mof rpy30BO MNOWAAbH, 3aBuCsLlee OT
pacnonoXeHws rpy30Boi NIoLLaAM Ha MOBEPXHOCTU 3/1EMEHTA.
Mpy HaMyMM  KOCBEHHOM apmaTypbl B 30HE MECTHOIO CXaTusi YYWTbIBaOT
[OMO/THATENbHOE MOBbILLEHNE COMPOTUB/IEHNSA CXKaTUO GETOHA MOJ rPy30BOI N/oLWaabo 3a
CYeT COMPOTUB/IEHNSA KOCBEHHOM apMaTypbl.

PacuyeT 3/1eMeHTOB Ha MECTHOe CXKaTue Npu 0TCy TCTBUN
KOCBEHHOI apmaTypbl

7.28 PacueT 371eMEHTOB Ha MECTHOe CXaTue Mpu OTCYTCTBUM KOCBEHHON apMaTypbl
(PMCYHOK 7.8) Npou3BOAAT 13 YCNOBUS

N < Y Ro,lok Ab,lok , (7.46)

rge N — MecTHas CKUMAKOLLAs Cna OT BHELLHEN HarpysKu;
A lok — NOLWAAL NPUIOXKEHMNS CXKMMAKOLLER CU/bl (MN0LaAb CMATUS);
Rb,lok — pacyeTHOE COMpPOTMB/IEHME BETOHA CXATUIO MPW MECTHOM [EMCTBUN CXXUMALOLLEN
cunbl;
¢ — KO3(PMUMEHT, NpPUHUMaeMbIn paBHbiIM 1,0 npu paBHOMepHOM ¥ 0,75 npwu
HepaBHOMEPHOM  pacrnpegeneHnn MeCTHOW HarpysKu rno naowagmn CMAaTus.
3HaueHwue Ry 1ok ONPesensatoT no opmyrne

Rb,lok = @b Ro,tem , (7.47)

rae Rotem — Onpefensdtot no qopmyne (5.5), npuHUMas KOaQOUUMEHT Yo MO Tabnuue 5.3 B
3aBMCUMOCTU OT CpefHeli TemnepaTypbl 6eTOHa Maowagn CMATUS NpU CXeme
NPUNOXEHNS  Harpy3ku no (pUCyHKy 7.8a, 6, B), M B 3aBUCUMOCTU OT
TemnepaTypbl 6eTOHa Hanbonee HarpeTon rpaHn NIoWaaM CMATUA M0 CXeme
(pcyHOK 7.8, T, A, €);

@b — KO3D(ULMEHT, onpeaensiemblin no gopmyne

0= 0,8 | omax (7.48)

Jloc

HO NPUHNMaeMbIi He 6onee 2,5 1 He MeHee 1,0.

B ¢opmyne (7.48): Abmax — MakCUMa/lbHasi pacyeTHas Mowafb, MUMeroLwwas TOT Xe
LEHTP TAXKECTW, YTO U nnowanp Abloc, ¥ FPaHWLbI PacyeTHOW Nnowaanu Apmax OTCTOAT OT
KaKZ,0M CTOPOHbI NAoLaamn Aploc HA PACCTOSIHWM, PaBHOM COOTBETCTBYIOLLIEMY pasMepy 3ThX
CTOPOH (pPUCYHOK 7.8).
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a — BAa/M OT KPaeB 3/1EMEHT]; 6 — MO BCEH LUMPUHE 3EMEHTA; B — Y Kpasi (TOpL@) 31eMeHTa Mo Beeld ero WVPUHE; T —

Ha Yr/ly a7eMeHTa; [l — Y OAHOTO Kpas 3/EMEHTa; € — BO/M3M OfIHOTO Kpas 3/eMeHTa; 1 — 3/IEMEHT, Ha KOTOpbIi

JelCTBYeT MeCTHas Harpyska; 2 — nowafb cMATUA Aploc; 3 — MaKCUMasbHas pacyeTHas nnowagb Aomax; 4 —

LIEHTP TSHKECTW NoWaaeii Ab loc U Apmax; 5 — MUHUMANbHAs 30Ha apMMUPOBaHUS CETKaMU, MPY KOTOPOI KOCBEHHOE
apMUpOBaHYe YUYMTBIBAETCS B pacyeTe

PucyHoK 7.8 — CxeMbl /151 pacyeTa 3/1eMEHTOB Ha MECTHOE CXXaTwue Mpu pacnonoxXeHnn
MECTHOW Harpy3sKu
PacueT 21eMeHTOB Ha MECTHOe cXKaTue npun HaJin4ynn KOCBEHHOWA apmMaTypsbl

7.29 PacyeT 31eMEeHTOB Ha MECTHOE CXKaTwe NMPW Ha/IMUYMU KOCBEHHOW apMaTypbl B BUAE
CBapHbIX CETOK MPOV3BOAAT 13 YCI0BUS

N < U Rosok Ab,jok, (7.49)

rae Ros ok — NPUBEEHHOE PacyeTHOE COMPOTUB/EHME BGETOHA CKATUIO C YYETOM KOCBEHHO
apMaTypbl B 30He MECTHOIO CXaTwsi, onpeaensiemMoe no popmyne

Rbs,lok = Rbjlok + 2 Qsxy Rsxy Hsxy ; (7.50)
@sxy — KOIPMULMEHT, onpesensemblii no hopmyne

Ab loc,ef
Ab,loc ( )

Psxy =
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Ab,locef — NOLLAAb, 3aK/THOUYEHHASA BHYTPU KOHTYPa CETOK KOCBEHHOI O apMUPOBaHWS,
CUMTan Mo MUX KPanHMM CTEPXKHAM:;
Rsxy — pacyeTHOe COMPOTMBEHME PacTSXXEHMIO KOCBEHHOI apmaTypbl, OnpeaensieMoe
no dgopmyne (5.20);
Hsxy — KO3(W(IMLIMEHT KOCBEHHOIO apMUPOBaHKS, onpeaensiemblii No gopmyne

nAl +n Al
Msxy = = yAsy L (7.52)
Ab,loc,efS

Nx, Asx, Ix — COOTBETCTBEHHO YMC/O CTEPXKHEN, MNOLAAb CEHEHMS U A/IMHA CTEPXKHSA CETKMU,
CUMTas B 0CAX KpaHUX CTEPXKHEN B HanpasieHnm X;
Ny, Asy, ly — TO e, B HanpasneHumn Y;
S — LLIAr CeTOK KOCBEHHOI0 apM1POBaHWS.

3HayeHne MEeCTHOM CXMMatoLWed Cuibl, BOCMIPUHUMAEMOW 3/1IEMEHTOM C KOCBEHHbLIM
apMupoBsaHueM (npasast YacTb YC/oBUA 7.49), NPUHUMAIOT He 60/1ee YABOEHHOIO 3HayYeHUs
MECTHOW CXXMMatoLeld Cusbl, BOCMIPUHMMAEMONM 3/1IeMEHTOM 6e3 KOCBEHHOI0 apMMpOBaHUA
(npaBast YacTb ycnosus 7.46).

PacueT >ene306eTOHHbIX 3/1IeMEHTOB Ha Npojas/vBaHue
OO6LLmMe Nono>KeHus

7.30 PacueT Ha npojasnnBaHne NPon3BOAAT AJ1 NIOCKMX XKeNe306eTOHHbIX 3/IEMEHTOB
(NAMT) npu  OencTBMM  Ha HUX (HOPMalbHO K MOCKOCTU  3/7IEMEHTA) MECTHbIX,
KOHLEHTPMPOBaHHO MPUIOXEHHbLIX YCUINIA B BUAE COCPESOTOUEHHbIX CUMbI U U3rnbatoLLero
MOMEHTA.

Mpy pacyeTe Ha MpoAaBnMBaHME PacCMaTPVBAKOT PacyYeTHOE MOMepPeyYHoe CeyeHue,
pacrnofnioXXeHHOe BOKPYr 30Hbl MNepefjayn YCWAWiA Ha 3neMeHT Ha paccTosHum 0,5 ho
HOPMa/lbHO K ero MpoAosibHOM OCK, MO MOBEPXHOCTU KOTOPOro [AeNCTBYIOT KacaTe/lbHble
YCUNS OT COCPEAOTOUEHHON CUAbI 1 M3rMbatoLLEr0 MOMEHTA.

[encTeytowme Kacate/bHble YyCUIMa MO MNOWaAM PacyeTHOro MonepevyHoro
CeYEeHMA [O/MKHblI OblTb BOCMPUHATHI GETOHOM C COMNPOTMB/IEHWEM OGeTOHa OCEBOMY
PacTsXKEHUIO Rpi M pacronoXeHHOW no o06e CTOPOHblI OT PacyeTHOro MonepevyHoro
ceyeHmns Ha paccTtosHumM 0,5ho monepeyHol apMaTypoii ¢ CONPOTUBAEHUEM NOMepPeYHON
apmaTypbl PacTHXKeHU Rswt.

Mpy AeicTBAM COCPEAOTOYEHHOW CUMbl KacaTeflbHble YCUAUS, BOCMPUHUMaEMble
OGETOHOM W apMaTypoi, NPUHMMatOT PaBHOMEPHO pacrpefenieHHbIMKU MO BCe MNowanm
pacyeTHOro MNOMepevyHoro ceyeHums. Mpu OencTBMM M3rnbatoLero MOMEHTa KacaTeflbHble
YCUNNS, BOCMPUHUMaeMble GETOHOM W MOMEepPeYyHOn apMaTypor, MPUHUMAIOT JIMHEHO
MEHAIOLMMUCA MO ANMHE PaCYETHOro MNOMEepPevyHOro CeYeHWs B HampaBfeHWM AeicTBUS
MOMEHTa C MaKCHMMaJIbHbIMW KacaTe/lbHbIMW YCUIMSAMI NMPOTUBOMOOXHOIO 3HaKa y Kpaes
pac4eTHOro NornepeyHoOro CeYeHns B 3TOM Harnpas/ieHUW.
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PacueTHbIi KOHTYP NMOMEePeYHOro CeYeHrst MPUHNMALOT:
MPU PacnofioXXeHnW NOWAAKN MNepefayun Harpyskv BHYTPM MIOCKOrO 3/1eMeHTa —
3aMKHYTbIM 1 Pacro/ioXKeHHbIM BOKPYT N/OLLAAKM nepefaqn Harpysku (pPUCYHoOK 7.9, a);
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a — MowwaaKa NpUIoXKEHNS Harpy3ky BHYTPM NIOCKOTO 3/IEMEHTa; 6, B — TO XKe, Y Kpasi N/I0CKOro 3/1EMEHTa; T — Npu

KpecToo6pasHOM PacnofioXeHW NonepeyHoli apMatypbl; 1 — MAowaab NPUIoXKEHNUST Harpysku; 2 — pacyeTHbIN

KOHTYP MOMEPEYHOro CeyeHns; 2 — BTOPOI BapuaHT PacronoXeHUsi PacUeTHOr0 KOHTYPa; 3 — LEHTP TAXKECTM

pacyeTHOro KOHTypa (MecTo nepecedeHus oceil X1 W Yi; 4 — LEHTP TSHKECTW MIOWAAKA NPUMIOXKEHUA Harpy3Ku

(mecTo nepeceueHus oceli X M Y); 5— nonepeyHas apmaTtypa; 6 — KOHTYp pacyeTHOro MOMepeyHoro ceveHus 6e3
yueTa B pacyeTe NonepeyHol apMaTypsbl; 7 — rpaHuua (Kpaii) naocKoro anemMeHTa

PrcyHOK 7.9 — Cxema pacyeTHbIX KOHTYPOB MOMEPEYHOro CeYeHNs NMpu NPoAaBINBaHNN
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MPU pacnosiokeHW NNOWaAKM Mepefayn Harpysku y Kpas Wam yrna naockoro
afleMeHTa — B BUAE ABYX BapMaHTOB. 3aMKHYTbIM W PACMONOXEHHbIM BOKPYr MOLWALKN
nepefayn Harpysku M He3amMKHYTbIM, CMeAyoLWwmUM OT KpaeB M/I0CKOro aneMeHTa (PUCYHOK
7.9 6, B). B aTOM Cnyyae y4yMTbiBAOT HaMMEHbLUYH) HECYLLYH CMOCOBHOCTb NpU ABYX
BapuaHTax PacrosioKeHNs pacYeTHOro KOHTypa MomnepevyHoro ceveHus.

Mpwn pacnonoXeHun MonepeyvHor apmatypbl He paBHOMEPHO MO KOHTYPY PacyeTHOro
MOMEPEYHOro CeyeHnsi, a COCPeAOTOHMEHHO Yy OcCel NMOWaAKM nepefaynm  Harpysku
(KpecTo0bpasHOe pacrofioXXeHne MornepeyHon apmMatypbl) PacyeTHbIA KOHTYP MOMepeyHoro
cevyeHNs G6eToHa NMPUHMMAKOT Pacno/OXKeHHbIM MO ANaroHaIbHbIM JIMHUAM, CNegytowmm oT
Kpasi pacnonoXeHus NonepeyHoin apmatypsbl (PUCYHOK 7.9, T).

Mpy peicTBUM MoMeHTa M B MeCTe MPUIOXKEHUS COCPEeLOTOYEHHOW HarpysKku
MOMNOBMHY 3TOr0 MOMEHTA YYMTbIBAtOT NPU pacyeTe Ha NPoAaBvMBaHWE, a APYryt NONOBUHY
YUMTbIBAKOT NPW pacyeTe Mo HOPMabHbIM CEYEHWAM MO LUMPUHE CEYEHMs, BKKOYatOLLEei
LUMPVHY NOWAAKN Mepefjayn Harpyskm M BbICOTY CEYEHMS MIOCKOro 3fieMeHTa no o6e
CTOPOHbI OT MNJIOLAZAKN Mepeaaydn HarpysKu.

Mpn AeCTBMM COCPEAOTOYEHHbIX MOMEHTOB W CWbl, B YCMOBUAX MNPOYHOCTK
COOTHOLLUEHME MEXAY AeNCTBYOLWMNMM COCPEA0TOUEHHBIMM MOMEHTaMM, YUUTbIBAEMbIMU NPU
npoJaBnMBaHUKN, WU NpeaenbHbIM MOMEHTOM MPUHMMAKOT He 60/1ee COOTHOLLEHUS MeXay
AECTBYHOLLMM COCPEA0TOUEHHbIM 1 NPeAeNbHbIM YCUAUAMMU.

PacueT anemeHTOB 6e3 NonepeyHoii apmMaTypbl Ha NPOAABNMBAHME
npwn AeiCTBUN COCPEAO0TOUEHHOI CUb

7.31 PacueT 3n1eMeHTOB 6e3 NnonepeyHor apmaTypbl Ha NpoJaBnvBaHWE NpPU AencTBUM
COCPEeAOTOYEHHON CUMbI NPOM3BOAAT M3 YCNOBMS,, B KOTOPOM COCpPeAOTOYEHHast cuna oT
BHELLHEA Harpy3kum [Jo/mMKHa OblTb MeHbLUe WM paBHA NPeAebHOMY  YCWUNKD,
BOCMPUHMMAEMOMY 6ETOHOM

Fb < Rott A, (7.53)

rae Rt — NPOYHOCTb 6ETOHA Ha pacTshKeHue, onpeaensatoT no gopmyne (5.7) B 3aBUCUMOCTH
OT CpeAHel TeMnepaTypbl NIOLWAAN KOHTYPa PaCYETHOIO MOMEPEYHOro CevyeHus;
Ap — nnowagb pacyeTHOro MonepeyHoOro CeyeHus, PacrosioKEHHOr0 Ha PaccTOAHUU
0,5ho OT rpaHuUbl NAOLWAAM MPUMIOXKEHUS COCPEAOTOUEHHOW cunbl F (pUCYHOK
7.10).
Mnowaab An onpeaenstoT no opmyse

Ab=uho, (7.54)

rge U — NepUMETP KOHTYpa pac4eTHOro NnonepeyHoro ceveHus;
ho — NprBeaeHHas paboyas BbicoTa ceveHns ho = 0,5(hox + hoy);
hox 1 hoy — paboyas BbicOTa CeYeHUs 419 NPOAO/IbHOM apMaTypbl, PacnoOXeHHON B
HanpaBneHun ocen X n'Y.
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1 — pacyeTHOe MOMEPEYHOE CEYEHNE; 2 — KOHTYP PacyeTHOrO MOMEPEYHOTO CEUEHUS;
3 — KOHTYp N/IOLAAKY NPUIOXEHUS HArpy3Ku

PucyHok 7.10 — Cxema A5l pacyeTa »Kesie306eTOHHOW NANTbI Ha NpogaBnnBaHme 6e3 NonepeyHoii
apmaTypbl Npy TemnepaTypHOM BO34EACTBMM CHU3Y NIUTbI

PacueT 37eMeHTOB C NONepPeYHon apmaTypon
Ha NpoasnuBaHve Npu LeNCTBUN COCPEA0TOYEHHOR CUnbl

7.32 PacuyeT 37eMeHTOB C MOMepeYyHoin apMaTypoit Ha NpofasaMBaHue Npu LelCTBUN
COCPef0TOYEHHO CU/ibl (PUCYHOK 7.11) MPOM3BOAAT M3 YC/IOBUS

F < Fp+Fsw ) (755)

rae Fsw — NpegenbHoe ycunme, BOCMPUHMMAEMOE MOMepeYHO apMaTypoii npu
NpO/aBNBaHUK;
Fp — NpefenbHOe ycunue, BOCMPUHIMaeMoe 6eTOHOM, onpeaensieMoe cornacHo (7.53).
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1 — pacyeTHOe NoMepeyHoe CeYeHIe; 2 — KOHTYP PacyeTHOrO MOMePeYHOro CeUeHUs; 3 — rpaHMLa 30HbI, B Npeaenax
KOTOPOIi yunTbIBAETCA MOMepeyHas apmartypa; 4 — KOHTYP pacyeTHOro MonepeyHoro ceyeHuns 6e3 yyeta B pacyeTe
MONepeyHoit apMaTypbl; 5 — KOHTYP NOLLAAKM NPUNOXKEHNS HArPY3KN

PucyHok 7.11 — Cxema Ansi pacyeTa Ha NpogaB/iMBaHe XKes1e306eTOHHOM NIUTbI C BEPTUKa/IbHOM
paBHOMEPHO pacnpefesieHHOM NonepeYHoON apmaTypo Npu TemnepaTypHOM BO3AENCTBUM CHU3Y MANUTDI

Yeunue Fgw, BOCNPYHUMAEMOe MOmNepeyHoi apmaTypoii, HopMaibHOM K NPOAosbHOV

OCV 3/1EMEHTA U PACMOIOXKEHHON PAaBHOMEPHO B/OSIb KOHTYpa PacyeTHOro MonepeyHoro
ceueHus, onpeaenstoT no opmyne

Fsw = 0,8QswU , (7.56)

rae Qsw — YCWUNMe B MOMepPeyYHoii apmaType Ha eAWHULLY A/MHbI KOHTYpa PacuyeTHoOro
MONepeYHOro CeYeHms, PacrnonoXeHHo B Npeaenax pacctosiHmsa 0,5ho no o6e
CTOPOHbI OT KOHTYpa PacyeTHOro CeYeHus
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R
Qsw = %ASW, (757)

w

roe Rswt —onpegenstot no gopmyne (5.15);

Asw — NMoWaab CeYEeHUs MOMEepeyHon apmaTtypbl C LIArOM Sw, PacrnonOXeHHON B
npegenax paccrosaHua 0,5ho mo obe CTOPOHbI OT KOHTypa pacyeTHOro
MonepeyHoro ceyeHus;

U — MepMMETP KOHTYpa pacyeTHOro MonepeyHoro ceyeHus, onpeaenseMblii CornacHo
7.31.

Mpy  pacnonoXeHUM MOMEPeYHon apmaTypbl He pPaBHOMEPHO MO  KOHTypy
pacyeTHOro MOMEepeyYHOro CeyvyeHUs, a COCPefOTOYEHHO Yy OCeil nnowaau nepegayn
Harpyskmu (KpectoobpasHoe pacrosiokeHvie NoMepeyHoin apMaTyphbl), NepumeTp KOHTYypa u
N8 MOMepeyHon apmaTtypbl  NPUHMMAKOT MO (PaKTUYECKMM  AJIMHAM  Y4acTKOB
pacnosnoXxeHnsa nonepeyHo apmartypbl Lswx U Lswy MO pacyeTHOMY KOHTYpY
npogasnueaHus (PUCYHOK 7.9, T).

3HaveHne Fp+Fsy NpyHUMalOT He 6onee 2Fy,. MonepeyHyo apmaTtypy y4MTbiBaOT B
pacyete npun Fsw He meHee 0,25Fy.

3a rpaHuUeli pacnonoXeHusi MOMEPeYHOn apmaTtypbl pacyeT Ha NpoAaBiVBaHME
MPOu3BOAAT corfiacHo 7.31, paccmartpuBas KOHTYP PacyeTHOro MomepevyHoro CevyeHuWs Ha
paccTosiHmm 0,5ho OT rpaHMLbl pacnoNoXXeHns NonepeyHon apMaTypbl (PUCYHOK 7.11).

Mpy cocpesoTOYEHHOM PaCcnONOXEHUM MOMEPEYHO apmaTypbl MO OCAM M/0LLaAm
nepefayn Harpysku, Kpome 3TOro, pacyeTHbIi KOHTYP MOMEPeYHOro ceyeHus 6GeTOHa
NMPUHMMAIOT MO AnaroHasIbHbIM JIMHUAM, CNEAYHOLMM OT Kpas pacrosioKeHUs MornepeyHow
apMaTypbl (PUCYHOK 7.9, ).

MonepeyHas apmaTypa Ao/KHA YA0BNETBOPATb KOHCTPYKTUBHBIM TPe6OBaHUAM.

PacueT 3neMeHTOB Ha NPoAaBNMBaHue Npu AeCTBIN COCPEA0TOUEHHbIX
CUMbI U N3rMGatoLLLEro MOMeHTa

7.33 PacueT a3nemeHTOB 6e3 ToOMepeyHoil apmaTypbl Ha MpPOAaBIMBaHME MPU
COBMECTHOM [eCTBMM COCPEAOTOUEHHBIX CWMbl U M3rNGaKOLLIEr0 MOMeHTa (pUCyHOK 7.10)
MPOM3BOAAT M3 YC/IOBYUS

M (7.58)
Fb Mb

roe F n M — cocpefioTOUEHHble cuMa M U3rMbatowmii MOMEHT OT BHELLHEW Harpysku,
yUnTbIBaEMbIE MPY pacyeTe Ha npogasnveaHue (7.30);

Fb M My —npegenbHble 3HaYeHUsi COCPEAOTOYEHHOM CUMbl M U3rMbGatoLLEro MOMEHTa,
KOTOpble MOTYT 6bITb BOCMPUHATHI GETOHOM B paCHETHOM MOMEPEYHOM CeYeHUN
npu nX pasgensHOM AeCTBUN.

B »ene306eTOHHOM Kapkace 3f4aHWii ¢ MAOCKMMU MEepeKpbITUSAMIA COCPeLOTOUYEHHbIN
N3rnbaroLLMin MOMEHT paBeH CyMMapHOMY M3rnbatoleMy MOMEHTY B CeYeHMsIX BepXHel u
HVKHEl KOMIOHH, NPUMbIKAIOLLMX K MEPEKPLITUIO B paCCMaTpP1BaeMoM Y3Je.

MpenensHyto cuny Fy onpefenstoT cornacHo 7.53.

MpesensbHbl nsrnbatowyii MOMeHT My ONpesenstoT no opmyse
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Mp = RptWh ho, (7.59)

rae Wo — MOMEHT CONPOTMBIEHUS PAaCUYETHOrO MOMEPEYHOro CeYeHnsl, Onpeaensemblii
cornacHo 7.35.
Mpy [geicTBUM M3rMbGaroLLMX MOMEHTOB B [BYX B3aUMHO MNeprneHAUKYSPHbIX
MNJI0CKOCTAX pacyeT NpPounsBOAAT U3 YC0BUA

M M
i+—X+—y£1, (7.60)
I:b be

rge F, Mx 1 My — cocpefoToueHHble cuia n n3rnbaroLme MOMeHTbI B HanpaeneHuax ocein X
MY OT BHELUHel Harpy3Ku, y4nTbIBaemble Npu pacyeTe Ha Npogas/iMBaHue
(7.30);

Fb, Mbx U Moy — Npefie/ibHble  COCPeAOTOYEHHbIE CuMa U n3rnbarowme MOMEHTbI B
HanpaeneHnax ocein X n'Y, KOTOpble MOTYT ObITb BOCMPUHATLI GETOHOM B
pacyeTHOM NONepevyHOM CEYEHUN NPU NX pa3fe/IbHOM LeNCTBUN.

Ycunue Fp onpegenatoT cornacHo 7.31.

Yeunnua Mpx 1 Mpy OnpegenstoT COrfacHoO YKasaHWaM, MNpuBeAeHHbIM Bbille, Npu
[EeNCTBMN MOMEHTa COOTBETCTBEHHO B M/IOCKOCTN OCU X 1 B MIOCKOCTN OCK Y.

Mpy pacnonoXeHU COCPEAOTOUYEHHON CWUbl BHELLEHTPEHHO OTHOCUTENIbHO LIEHTpa
TSKECTM  KOHTypa  pacyeTHOro  TMOMEepPeYHOro  CeYEeHUs  3HayYeHus  U3rnbaroLmx
COCPeflOTOYEHHBIX ~ MOMEHTOB  OT  BHELUHE  Harpysks  ONpefensitoT € Yy4eToMm
[OMNOMHATENIBHOTO MOMEHTA OT BHELEHTPEHHOr0 MNPUIOXKEHNA COCPEAOTOYEHHOW CUfbl
OTHOCUTE/ILHO LIeHTpa TAXKECTN KOHTYpa PacYeTHOr0 NonepeyHoro CeYeHus.

7.34 PacyeT NpoYHOCTY 3N1EMEHTOB C MOMEPEYHO apMaTypoil Ha NpoAaBMBaHWe Npu
[eVCTBUM COCPEAOTOUYEHHbIX CU/Ibl U N3rMbaroLLero MoMeHTa (PUCYHOK 7.11) npovn3BoasaT u3
ycnosus

F M

+
F+F, M,+M,

<1, (7.61)

rae F n M — cocpefloTOUEHHble cvna U U3rnMbatoLwmini MOMEHT OT BHELUHE Harpysku,
yUnTbIBaEMbIE MPY pacyeTe Ha npofasnveaHue (7.30);

Fb 1 My — npefienibHble COCPeSOTOUEHHbIE CU1a N M3rnbatoLwmniA MOMEHT, KOTOpPble MOTyT
ObITb BOCMPWHATHI GETOHOM B PacYeTHOM [MOMEPEYHOM CEYEHUW MpU KX
pasaenbHOM AENCTBUN;

Fsw 1 Msw — NpefenbHble COCPef0TOMEHHbIE CiMa U M3rMbaroLLuii MOMEHT, KOTOpbIe MOTYT
ObITb BOCMPUHATLI MOMEPeYHON apmMaTypoil Npu MX pasfesibHOM [AenCTBUN.
Yeunnua Fo, My 1 Fsw 0npegendoT cornacHo 7.32 u 7.33.
Ycunve Msw, BOCNPUHMMAEMOE MOMEPEYHONn apMaTypoit, HOPMasibHOM K NPOLO/bHOW
OCU 3/1eMeHTa W pPacnofioKeHHON pPaBHOMEPHO BLO/Ib KOHTYpa PacyeTHOro CeyeHus,
onpeaensoT no opmyne
Msw=0,8qswWsw , (7-62)

rae dsw 1 Wsw — ONpeaenstoT cornacHo 7.32 n 7.35.
Mpy  LeACTBUM  COCPELOTOYEHHbIX M3rMbaltowmMx MOMEHTOB B [BYX B3aUMHO
nepneHaNKYNAPHbIX NNOCKOCTAX pacyeT NPou3BOAAT U3 YC0BUSA
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F M M,

X

+ +
I:b + st M bx + M SW, X M by + M SW,y

<1, (7.63)

roe F, My My — cocpefioTOUeHHbIe cuia U U3rnbaroLe MOMeHTbI B HanpaB/ieHUsX
oceit X 1 Y OT BHELUHMX Harpy3oK (7.34);

Fb, Mox M Moy  — MpefenbHble COCPefOTOYEHHbIE CWUMa U U3rmbarolime MOMEHTbI B
HanpasneHnn oceid X 1 Y, KOTOpble MOTYT ObITb BOCMPUHATbLI GETOHOM B
pacyeTHOM [MOMEPEYHOM CEYEHMU TMpU WX pasfe/lbHOM [AelCTBUM,

Fsw, Mswx U Msw,y — NpefenbHble  COCPefOTOYEHHbIE Cuna U u3rubarole MOMEHTbl B
HanpaBneHnax ocein X u Y, KOTOpble MOryT ObiTb  BOCMPUHATbI
MonepeyYHon apMaTypoii Npu nx pasfelbHOM AenCcTBUN.

Yceunua Fo, Mpx, Mby 1 Fsw ONpeaensoT cornacHo ykasaHuam 7.32 u 7.33.

Ycennue Mswx U Mswy OMpefensoT COrnacHoO ykasaHusM, NPVBEAEHHbIM Bbille, Npu
[eCTBUM U3rnbatoLLlero MOMeHTa, COOTBETCTBEHHO B M/IOCKOCTM OCM X W B M/0CKOCTU
ocn Y.

B ycnosusax (7.61 n 7.63) npyHMMAIOT 3HaYeHNA:

Fo+ Faw < 2Fp; (7.64)
Mp+ Msw < 2Mp ; (7.65)
Mbx+ Mow,x < 2Mbx; (7.66)
Mby+ Mswy < 2Mpy. (7.67)

7.35 B 06LleM C/yyae 3HauYeHMe MOMEHTa COMPOTUB/IEHMS PacUeTHOTO KOHTypa GeToHa
npu npogasnmBaHUN Whoyy) B HanpaBfeHUsIX B3aMMHO MepPreHAVKYNsapHbIX oceid X n Y
onpeAensoT Nno opmyne

Whigy= 20 (7.68)
Y (X) max
rfe lbxy) — MOMEHT MHEPLUN PaCUYETHOr0 KOHTYpPa OTHOCUTENBbHO 0Ceil Xo U Yo, MPOXOAALLMX
yepes ero LeHTP THKeCTU (PUCYHOK 7.9);
Y(X)max — MaKCMMaJIbHOE PacCTOAHME OT PaCYeTHOro KOHTYpa [0 ero LeHTpa TAXECTW.
3HayeHne MOMeHTa MHepUuK loxy) ONPemensoT Kak CyMMY MOMEHTOB WHEPUUN lpxy)i
OTAENbHbIX YYaCTKOB pPacYeTHOro KOHTypa MOMepeyHoro CeyeHUss OTHOCUTENBbHO
LIeHTPa/IbHbIX OCeiA, MPOXOAALLMX Yepe3 LEEHTP TSHKECTUN PacYETHOr0 KOHTYpa.
[MONOXEHNE LEHTPa TSXKECTU PacYETHOr0 KOHTypa OTHOCUTENbHO BbIGPaHHOW OCK
onpegenstoT no hopmyne
x(Y)o = ELX—(y)O (7.69)
2L,
rae Li — 4/iMHa OTAeNbHOro yyacTKa pacyeTHOro KOHTYpa;
Xi(Yi)o — pacCTOsiHME OT LEHTPOB TSXKECTW OTAE/bHbIX Y4aCTKOB PacyeTHOro KOHTypa Ao
BblOpaHHbIX OCENA.
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7.36 [ns 3aMKHYTOro npsIMOYrofibHOro KOHTypa (PUCYHOK 7.9, a, ) C AANHOWA
yyacTKoB Lx M Ly B HanpaBneHun oceid X M Y LEHTP TSKECTU pPacrioniokeH B MecTe
rnepeceyeHnst oceli CUMMETPUM KOHTYpa.

3HaueHne MOMEeHTA MHepLMy pacyeTHOrO KOHTYpa OMpeaenstoT no gopmyne

lox)= lox)1+ loxy)2 » (7.70)

e lbx(y)1,2— MOMEHT MHEPLUN YHACTKOB KOHTYpa AJIMHON Ly 1 Ly OTHOCUTENBHO Ocelt X1 U
Y1, coBragatoLLme c ocamm X n Y.
3HaueHus lox(y)1,2 ONpPeaenstoT no gopmynam (7.71 n 7.72), npuHUMasn YCNOBHO LLUNPUHY
KaXK[,0ro yyacTka KOHTYpa A/IMHOM Lx 1 Ly paBHOW eguHULLE:

loxy= L3, /6; (7.71)
Ibx)2 =0,5LyL %) . (7.72)

3HaueHNa Why(y) ONpesenstoT rno opmye:
|

Wix(y)= — 7.73
bx(y) 05L,,, (7.73)
Woxy) = (Lxgy) Lyog+0,33 Lyx). (7.74)

7.37 Ans HEe3aMKHYTOr0 PacuYeTHOro KOHTYPa, COCTOSILLEr0 M3 TPex MNPsMOIMHENHbIX
YYaCTKOB [A/MHON Ly n Ly (pucyHoK 7.9, B), Hanpumep npuv pacrofioXXeHUV MNJOoLLaaKm
nepefayn Harpysku (KOJIOHHbI) Y Kpas MaoCcKoro aneMeHTa (NnTbl NepekpbITHSA), MOM0XKEHNE
LIeHTpa TSHXKECTU PaCYETHOIO KOHTYpa B HaNpB/IeHUN ocK X OMNpesenstoT rno gopmyne

2
_Le+L L

=, 7.75
2L, +L, (7.79)

Xo

a B HanpasneHU ocu Y — LEeHTP TSHKECTU PacrofiokeH Mo OCY CUMMETPUM PacyeTHOro
KOHTYpa.
3HayeHNss MOMeHTa MHEPLMN PacYeTHOro KOHTypa OTHOCUTENbHO LeHTPasibHbIX OCei
X1 1 Y1 onpefenstoT no gopmyne (7.70).
3HaueHus lpxa U lbxe ONPeSenatoT no popmMynam:
3

L
et = €X+ 2L, (X, —0,5L)%; (7.76)
loxz = |—y(|-X'X0)2 . (7.77)

3HaueHus lny1 U lby2 ONpPeaenstoT no opmynam:
Ibyl = 0,5|_x Ly2 ; (778)
Ipy2=L3,/12 . (7.79)

3HaueHus Wpy 1 Wpy OnpesenstoT no hopmMynam:

I I
Whx = b N Wp= b ; (7-80)
Xo Lx — Xy
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21,

y

Wiy = (7.81)

X

[Mpwn pacyeTe NPUHNMAKOT HAMMEHbLLNE 3HAYEHNA MOMEHTOB COMPOTMBAEHNS Wi.

7.38 [ns HE3aMKHYTOr0 pacyeTHOro KOHTYpa, COCTOALLEro M3 ABYX MPSIMOSIMHENHbIX
Yy4YacTKOB [/IMHOM Ly n Ly (pucyHoK 7.9 6), Hanpumep npu pacrnofiokeHun MNoLaaKu
nepefayn Harpysku (KONOHHbI) BOGMM3W Yyrnia MnioCKoro 3nemeHTta (MnUTbl NEPEKPbITUS),
MOJIOXKEHME LIEHTpa TAXECTWU PacyYeTHOro KOHTypa B HanpasieHun ocerd X v Y onpegenstoT
no gopmyne

Loy Ly +0,5L2

S (7.82)

y(x

L +L

X y

x(y)

Xo(Yo) =

3Ha4yeHNss MOMeHTa MHEPLMN PacYeTHOro0 KOHTYypa OTHOCUTENbHO LieHTPasibHbIX OCei
X1 1 Y1 onpefenstoT no gopmyne (7.70).
3HaueHUs lox(y)1 U lbx(y)2 ONPEAenstoT no gopmynam:

It = %+ L, (x, —05L,)?%; (7.83)

o = L, (L, —X,); (7.84)

loy1 = L, (L, = ¥,)*; (7.85)
L3

lpy2 = é+ L, (y, —05L,)%. (7.86)

3HaueHus Wy 1 Wyy ONpeaenstoT no gopmynam:

I I
Whx = b N Wp= —x ; (7-87)
Xo Lx =Xy

Wby:Iﬂ N Wy :IL; (7.88)
yO Ly - yO

Mpy pacyeTe NPUHUMAKOT HaMMeHbLUME 3HAYEHWS MOMEHTOB COMPOTMBAEHUS Why W
Wby.

7.39 3HayeHMss MOMEHTOB COMPOTMB/EHUS MOMNEPEYHO apMaTypbl MNPV NPOLABIMBaHNN
Wswxy) B TOM Cflyyae, Korga rnornepeyHas apmatypa pacrosfioeHa paBHOMEPHO BAOSb
pacyeTHOro KOHTypa MpofasnnBaHus (PUCYHOK 7.9) B npefenax 30Hbl, FpaHULbl KOTOPOi
OTCTOAT Ha paccTosHum 0,5ho B Kaayt CTOPOHY OT KOHTypa NpojaBnvBaHWs GETOHa,
MPUHMMAIOT PaBHbIMU COOTBETCTBYIOLLMM 3HAYEHUAM Whx 1 Why.

Mpn pacrnonoXxeHWn NOMepeyHoOn apmaTypbl B M/I0CKOM 3/1EMEHTE COCPEeLOTOYEHO NO
OCAIM TPY30BOI MNNOLALKK, HanpumMep MO OCKM KOMIOHH (KPecToobpasHoe pacrofoXeHue
MOMepPeyYHon apMaTypbl B MePeKpPbITUN), MOMEHTbI COMPOTUB/IEHWS MOMEPEYHO apMaTypbl
OMpeaenstoT, NMPUHMMas COOTBETCTBYIOLLYIO (PAKTUYECKYHO A/MHY OrpaHNYeHHOro yyacTka
pacnosioXeHnst NomnepeyHon apMaTypbl N0 PacHETHOMY KOHTYPY NPoAaBiMBaHUSA Lswx U Lswy
(pCcyHOK 7.9 T).
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8 PacueT 3/1eMeHTOB »ef1e306e TOHHbIX KOHCTPYKLMIA
Nno npesesibHbIM COCTOAHUAM BTOPOM rpynnbl

O6ume NoNoXKeHNs

8.1 PacueTbl N0 NpeAenbHbIM COCTOSAHWAM BTOPOW TPYNbl BKAOYAtOT:

pacyeT Mo PackpbITUIO TPELUUH;

pacyet no gegopmauuam.

8.2 PacyeT no 06pa3oBaHMIO TPELLMH NPOM3BOAAT A1 NPOBEPKM HEoOXOAMMOCTY
pacuerta no PackpbITUIO TPELLUMH, a TaKkXKe A5 NMPOBEPKM HEOOXOAUMOCTM yyeTa TPeLuH npu
pacueTe no fedopmauusm.

Mpwn pacyeTe NO NpefesibHbIM COCTOAHUAM BTOPOM TPYNMbl Harpy3ky NPUHUMAKOT C
KO3(h(OMLMEHTOM HaZeXXHOCTH Mo Harpyske ys=1,0.

PacueT »Ke/1e306eTOHHbIX 3/1EMEHTOB MO PacKpbITUKO TPELWH

8.3 PacueT ene306eTOHHbIX 3/1EMEHTOB MO PACKPbITUIO TPELLMH MPOU3BOAAT B TeX
cnyyasx, Korga wusrmbatowmii MOMEHT OT BHELUHel Harpysks u  Temnepatypbl M
OTHOCUTE/IbHO OCW, HOPMa/lbHOM K MIOCKOCTWM AEWCTBMS MOMEHTA U NPOXOAALLEN yepes
LUEHTP TSHKECTU MPUBELEHHOrO MOMEPEeYHOro CeYeHUs 3NlemMeHTa, 00fiblue M3rnbaroLLero
MOMeHTa Mcre, BOCMPUHMMAEMOrO HOPMa/IbHbIM CeYeHMEM 3fieMeHTa npu 06pa3oBaHUn
TPeLmH 1 onpegensemoro rno gopmyne (8.3).

[ns  LeHTpaNbHO PacTAHYTbIX 3/1EMEHTOB LUMPUHY PACKPbITUS TPELLMH Onpeaensior,
Korfa npoAosibHoe pacTArvBaroLlee YyCuame OT BHELUHeW Harpysku v TemnepaTypbl 60/bLue
npoAosibHoro  pactarmsatowiero  ycunms  Nere, BOCMPUHUMAEMOro  3/1IEMEHTOM  MpU
06pa3zoBaHNK TPELLMH 1 onpeaenseMoro no gopmysne (8.9).

8.4 PacyeT »ene306eTOHHbIX 3/IEMEHTOB MPOU3BOAAT MO HEMPOLO/DKUTENILHOMY W
NPOAO/HKUTENILHOMY  PacKpbITUO  TPewwmuH. Henpogo/mkuTeslbHOE  pacKpbiTUe  TPeLyH
OnNpesenstoT OT COBMECTHOrO AeNCTBUA MOCTOSHHbLIX W BPEMEHHbIX (4AUTENbHbIX U
KpaTKOBPEMEHHbIX) Harpy3oK npu KpaTKOBPEMEHHOM Harpese, NPOLO/MKMUTENbHOEe — TO/IbKO
OT MOCTOSIHHbIX M BPEMEHHbIX A/IMTE/IbHbIX HArpy3ok npu AamntesibHOM Harpese. LUvpuHa
PacKpbITUS TPELWWH acre OT AECTBUSA BHELLHEN Harpysku U TemnepaTypbl, onpegensemas rno
(hopmynam (8.3 n 8.9), He fo/MKHA NPeBbILLATb NPefebHO A0NYCTUMYHO LUMPUHY PacKpbITUA
TPELLMH, KOTOPYHO NPUHUMAIOT PaBHOWA:

a) W3 ycnoBusa obecnevyeHns COXpaHHOCTN apMaTypbl:

0,3 MM — NpY NPOAO/MKUTENBHOM PACKPbITUN TPELLMH;

0,4 MM — NPV HEMPOLO/PKUTENIbHOM PaCKPbITUN TPELLUH;

6) 13 yCNoBMS OrpaHNYeHNs NPOHNLLAEMOCTI KOHCTPYKLMIA:

0,2 MM — NpY NPOAO/HKUTENIBHOM PACKPbITUN TPELLMH;

0,3 MM — NpY HENPOAOMKUTENBHOM PACKPLITUN TPELLMH.

8.5 LLUnprHY packpbITUS TPELWUH acrc ONPEAENstoT UCXOAA U3 B3aMMHbIX CMeELLEHWi
pacTsHyTOM apmaTypbl U GeTOHa No 06e CTOPOHbI TPeLMHbl Ha YPOBHE OCK apmatypbl U
NMPUHMMAOT:

NpW NPOLO/MKMNTENBHOM PaCKPbITUMN TPELLMH

dcrc= dcrcl, (8-1)
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MNPV HEMPOAOMKNTENbHOM PACKPbITUMN TPELLWH

Acrc= Acrc,1t Acre,2 - dere,3, (8.2)

rAe acrc1 — LUIMPUHA PACKPbITAS TPELUMH OT MPOAO/MKUTENbHBIX MOCTOSIHHLIX U BPEMEHHbIX
HarpysoK npu AnMTeNbHOM HarpeBe;
acre,2 — LUMPUHA PACKPLITMS TPELMH OT MPOAO/MKUTENLHOTO AECTBUS MOCTOSHHBIX W
BPEMEHHBIX (A/INTENbHBIX U KPAaTKOBPEMEHHbIX) HAarpy30K Mpu KpaTKOBPEMEHHOM
Harpese;
acre,3 — LUMPUHA PAaCKPbITWS TPELWMH OT MPOAO/HKUTENBHOMO [AeACTBMS MOCTOSHHLIX U
BPEMEHHBIX ANNTENbHbIX HArpy30K NPU KPaTKOBPEMEHHOM HarpeBe.

OnpeaeneHie MOMeHTa 06pa3oBaHNst TPELUMH, HOPMa/bHbIX
K MPOLO0JIbHOWN OCK 3/1leMeHTa

8.6 M3rnbatoLyin MOMeHT Mecrc NP 06pa3oBaHMM TPELLMH ONPeLenstoT cornacHo 8.9.

Ecnm  ycunms B )Kene3o6eTOHHOM  3/1leMeHTe  Bbli3BaHbl TO/IbKO  BO3LENCTBUEM
TemMrnepaTypbl, TO pacyeT 00pa3oBaHWS TPELWMUH ChefyeT MPOU3BOAUTL: B 3/IEMEHTaX
CTaTUYeCKN HEeornpeaennmMbiX KOHCTPYKUMIA, Korga nepenag TemrepaTypbl MO BbICOTE
ceveHns 6onee 30°C; B CTaTUYECKM OMpefenMMbIX KOHCTPYKUMAX — 6onee 50 °C; npu 3Tom
Temnepatypa pacTsaHYTOMN apmaTypbl B 3MEMEHTaxX M3 06bIYHOr0 TSXKENoro 6eToHa BbllLE
100°C 1 13 XapOoCTOMNKOI0 »ene306eToHa — BbiLue 70 °C.

Mpy COBMECTHOM BO3AEWCTBUM Harpysku u Temnepatypbl TpewmHa obpasyeTcs OT
BHELLHeN Harpysku npu 6051ee HU3KMX TeMnepaTypax.

PacueT no 06pa3oBaHMIO TPELWMH Npu  TemnepaTypax Bbiwe 200 °C, 3neMeHTOB
CHu > 04 % MOXHO He MPOV3BOAMTbL, TaK KaK 3TV 3/1eMeHTbl paboTaloT C TpewuHaMmn B
PacTAHYTON 30HE.

8.7 OnpepeneHne MoMeHTa 06pa30oBaHMA TPELLMH MPOU3BOAAT C YYETOM HEeynpyrux
AeopMaumin pacTaHyTOro 6eToHa cornacHo 8.8. jonyckaeTcsd MOMEHT 06pa3oBaHNsA TPELLMH
onpesensaTb 6e3 yyeTa Heynpyrux gedopmauuii pacTaHyToro 6eToHa no 8.9. Ecnun npu aTom
ycnosus 8.4 n 8.20 He ya0BNETBOPAKOTCA, TO MOMEHT 06pa30BaHUs cneayeT onpeaenstb C
YYETOM Heynpyrux getopmaLmii pacTaHyToro 6eToHa.

8.8 MOMeHT 06pa3oBaHMA TPELMH C YY4EeTOM Heynpyrux aeopmauunin pacTHyToro
GeTOHa ONPeSenstoT C YUeTOM CeAYIOLLMX NOMOXKEHWIA:

ceyeHus rnocne fedopmMmnpoBaHns OCTaKOTCA NIOCKUMU;

AMOPY HanpsHXeHNIA B CKaTOW 30He 6eTOHA NPUHMMAIOT TPEYro/ibHOWN (hopMbl;

AMNOPy HarnpsXKeHWn B PacTAHYTOW 30He MNPUHUMAKOT TpaneymeBngHONn (opmMbl €
HanpPsHXKeHWsIMW, He MPEBbILLAOLLMMN  PaCYETHbIX 3HAYEHWI CONPOTUBNEHMS 6eTOHa
PacTXKEHNIO;

Hanpsb>keHWsi B apMaType NPUHUMAKOT B 3aBUCMMOCTU OT OTHOCUTE/bHBIX Aedhopmainii
Kak fns ynpyroro tena (pUcyHok 8.1);

OTHOCUTENbHYIO [edopMaLunio KpalHero pacTaHYTOro BOJIOKHA 6eTOHa NpUHMMaloT
paBHOW ee npefefibHOMY 3HAYeHWKD €t MPWM KPaTKOBPEMEHHOM [ENCTBUM HArpysku u
HarpeBa; Npu ABYX3Ha4YHOM 3ntope fedopmaLnii B CEUYEHNUIN 3/IeMEHTA — NPUHUMAIOT PaBHOIA
Ebt2.
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1 — ypoBEHb LIEHTPA TSHKECTU NPUBEAEHHOTO MOMEPEYHOT0 CEUEHNS!

PucyHok 8.1 — CxeMa HanpsikeHHO-AeiopMMPOBAHHOI0 COCTOSIHWNS CEHEHUST 3/1IEMEHTA MpU NpoBepKe
06pa3oBaHns TPELMH NPy AeCTBMM M3rMbaroLLero MoMeHTa (a), n3rnbaroLiero MomMeHTa
N NPOAONLHOM cnibl (6)

8.9 MomeHT 06pa3oBaHusi TPeLMH 6e3 yyeTa Heynpyrux aegopmauumii pacTaHYTOro
6eToHa Mcrc OMpefenstoT Kak 4/1d CnIoWHOro ynpyroro Tesa no gopmyne

Mere=(Rbtser,t — Obt + Ocs)WENex . (8.3)

B dopmyne (8.3) 3HaK «NAKC» NPUHUMAIOT MPY CXKUMAKOLLEN CUME N 3HAK «MUHYC» —
npu pactarusatoweii cune N.

MOMEHT CONPOTUBNEHUA NPUBEAEHHOIO CeYEHNs AN KPaHEero pacTsaHYTOro BOMIOKHA
6eToHa W, onpefenstoT no opmyse

J
W= y;ed 1 (8'4)
t

i€ ex — PacCTOSHNE OT TOYKM NPUIOXKEHMS MPOAONbHOMN cunbl N, pacnonoXXeHHON B LIEHTpe
TSDKECTU NPUBEAEHHOIO CEYEeHWUs 3/eMEeHTa, [0 $SAPOBOA TOYKKM, Hambonee
YAANEHHON OT PacTAHYTOM 30HbI, TPELLMHOOOPa30BaHNE KOTOPOIA NMPOBEPSIOT.
3HaueHue ex onpeaenseTcsa no opmyne

W
6= —— . (8.5)

red

MOMEHT MHepLmMn NpPUBEAEHHOr0 NOMEPEYHOr0 CeYeHUs Jred ONPEAENSAOT Mo hopMyne
(6.27). PacctosHMe OT Hambonee pacTHYTOrO BO/IOKHA 6GeTOHAa A0 LEHTpa TSXKECTU
NMPUBELEHHOrO MOMepPeYyHOro CeyeHWUs 3neMeHTa Y onpedensatoT no dqopmyne (6.32).
HanpskeHns cxkaTus OT paclLuMpeHmnsi 6eTOHa Ha YPOBHE PaCcTSHYTOW apmaTypbl Npyn Harpese
Opt JONYCKAETCA onpeaenatb no opmyne

Obt = Ot th Ebt . (8.6)
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Hanpsi)keHnst pacTsiKeHUs OT COKpallleHUst 6eTOHA Ha YPOBHE PacTAHYTOW apmaTypbl
MPW OCTbIBaHWM Ocs AOMYCKAETCA ONpeaensTb No hopmyne

Ocs= Ocsth Ebt . (87)

B opmynax (8.3, 8.6, 8.7) Rutsert ONpesenstot no dopmyne (5.8), Ent — no opmyne
(5.9), obt NpUHMMAKOT Mo Tabn. 5.7, des — NO Tabnuue 5.8 B 3aBUCUMOCTM OT TemrepaTypbl
GeTOHa Ha YPOBHe PacTAHYTOI apMaTypbl.

8.10 [JonyckaeTca MOMeHT conpoTuBneHus W onpegenstb 6e3 ydyeta apmatypbl. B
3TOM crniyyae 3HayeHus Is u I's B opmyne (6.29) n As n A’s B hopmyne (6.27) npuHUMaroT
paBHbIMU HY/MO. NS N3rnbaemMbixX 3/1eMEHTOB MOMEHT CONPOTUB/IEHNS ceveHns W 6e3 yyeTa
apmartypbl onpefenstoT no popmyne

bh?
w 5 (8.8)

8.11 Ycunme Nerc Mpy 06pa3oBaHUM TPeLmMH B LEeHTPa/IbHO-PaCTAHYTbIX 3/IEMeHTax
onpeaensoT no opmyne

Nerc= Ared (Rotsertt - Obt + Ocs). (8.9)

3HayeHus Ared, Rotsertt, Obt, Ocs MPUHUMAIOT MO 8.9.

8.12 OnpepeneHne MOMeHTa 006pa30BaHWA TPEWWH Ha OCHOBE HEMHENHON
AeopMaLMOHHOM MOAENM NPOU3BOAAT, UCXOASA U3 06X MOMOXKEHWI, NPUBEAEHHbIX B 5.16,
HO C y4yeToM paboTbl 6eTOHa B PacTAHYTON 30HE HOPMaSIbHOIO CeYeHWs, OnpeseNseMol
TPEX/MHENHON  AMarpammoit  COCTOSIHUA.  PacyeTHble  XapakTepucTUKM — MaTepuaioB
MPUHUMAIOT ANA NpefefibHbIX COCTOAHMIA BTOPOW rpynnbl NpyY MakCUMabHON TeMnepaType
HarpeBa KpaviHero BOJIOKHA 6eTOHa pacTAHYTON 30Hbl. 3HayeHUs Mcre OMpesensoT U3
peLLeHns ypaBHEHWIA, NpeacTaBneHHbIX B CIM 52-101 [1].

PacuyeT LUMPUHbI PacKpbITUA TPELLUMH, HOPMa/IbHbIX
K NPOZO/IbHOW 0CW 3/1EMEHTa

8.13 LLUnpunHY packpbITUA HOPMa/IbHbIX TPELLMH ONpPeaenstoT no gpopmyne

S
Acre=Q1(P2(3Ys [E—S —€, +€, JIS ) (8.10)

st

rae @1 — KO3((ULUMEHT, YUNUTLIBAIOLLMIA MPOLO/IKUTENBHOCTb AENCTBUS HArpy3Ku 1
Temneparypbl:

¢1=1,0 —nNpun KpaTKOBPEMEHHOM [ENCTBUN HArpy3Kun 1 TeMnepaTypbl;

©1=14 —npv 4AMTeNbHOM [elCTBMUN HAarpy3Ku 1 TeMMNepaTypbl;

@2 — KO3(W(ULMEHT, yUMTbIBAIOLLMIA NPOPUIL NPOLO/SILHON apMaTypbl:

¢2=0,5 - ona apmatypbl NepruoaMyecKoro Npomuns;

©2=0,8 - ana rnagkoi apmartypsl;

@3 — KO3(D(ULMEHT, YUNTLIBAIOLLMIA XapaKTep Harpy>XeHus:

©3=1,0 — ons n3rn6aembIX N BHELLEHTPEHHO CXaTbIX 3/IEMEHTOB;

(03=1,2 — ona pacTAHYTbIX 3/IEMEHTOB.

KoathpmumeHT, yuMTbIBAIOLMIA HepaBHOMEPHOE pacrpefefieHne OTHOCUTENbHbIX

aeopMaumin - pacTAHYTON apmaTypbl MeXay TpewmuHamn s, AONYCKaeTcs MNpPUHMMATb
paBHbIM 1. ECAM nNpu 3TOM pacyeTHOe pacKpbITVe TPewmH MnpeBbilwaeT npegenbHoe (8.4),

3HauveHwue Ys onpeaenstot no opmyne (8.21).
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8.14 HanpspkeHne B NPOAOSLHOW PacTSHYTOW apmaType B HOPMa/lbHOM CEYEHWUN C

TPELLMHOM, COOTBETCTBYIOLLEV BHELLHEN Harpy3Ke 1 TemnepaTtype, onpeaenstoT no gopmyne
M(h, —

(O—yC)a (8.11)

0-S: sl

J

red

rae Jred — MOMEHT MHEPLUW NPUBEAEHHOIO NMOMNEPEYHOro CeYeHMs OTHOCUTE/IbHO ero LieHTpa
TSDKECTM C YHETOM NJIOLWAaAmM ceyeHns 6eTOHa TO/IbKO CXATOM 30HbI, MoLaiein
CeYeHNs CXKaTol apmaTypbl C KOIMPULMEHTOM NPUBEAEHUNSA CXKATOM apMaTypbl K
GETOHY ('s1 U PaCTAHYTOIN apMaTypbl C KOAPMPULMEHTOM NPUBELEHNS PACTAHYTOM
apmartypbl K 6€TOHY Osi:

Jred= Jp+ Js Qs1+J’s O'sa. (8.12)
3HayeHune Jp onpegenaloT no ykasaHmam 8.30. 3HauveHua Js U J's onpegensrT no

topmynam (8.35) n (8.36) u yc — no gopmyne (8.40). [N n3rnb6aeMbiX 3N1EMEHTOB Yc=X
(pCYHOK 8.2), rae X — BbiCOTa CXKaToi 30HbI 6ETOHa, onpeaensemas no 8.31 Npu Osy= Osi.

1 — LEHTP TSXKECTU NPUBELEHHOTO CEYEHUS

PucyHok 8.2 — CxeMa HanpskeHWl 1 gechopmannii B CeHeHMM C TPELLMHOW Npy AeACcTBUN
n3rnbaroero MomeHTa (a, 6), M3rnbaroLero MoOMeHTa 1 NPOAO/IbHON cunbl (B)
3HayeHMs KOI(PMLMEHTOB MpuUBELEHUS apmaTtypbl K OeTOHY onpefenstoT no
(hopmynam:
QNS pacTAHYTOM apmaTypbl

Et
Q1= — - (8.13)
Eb,red,t
N9 CKaTor apmaTypbl
E.
a’slz S . (814)
Eb,red,t

3HayeHMs Moayns YNpyrocTu pacTsaHyTon Ex 1 cxatoi E'ss apmaTypbl onpeaensitoT no
(hopmyne (5.23).
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MpvBeAeHHbIN  MOAyNb  dedopMaumy  GeToOHa Ebtredt YYMTbIBAOWMIA  Heynpyrue
Aedopmanmm cxxaToro 6eToHa, onpeaenstoT no gpopmyne
R
Ebred = —=L (8.15)

ebl, red

MpoyHOCTb 6eToHAa Rosert oONpegenstoT no qopmyne (5.6), OTHOCUTENbHYHO
Aedopmar o 6eToHa Epired MPUHUMAKOT MO TabnmLe 5.6 415 KPaTKOBPEMEHHOIO Harpesa.
HanpspkeHns os JonyCcKaeTca onpegenstb No gopmyne

M
A

e Zs— PacCTOsHME OT LEHTPa TSHKECTM pacTAHYTOM apMmaTypbl A0 TOYKM MPUIOXEHNS
PaBHOAEMCTBYIOLLEN YCUMNIA B CXKATOM 30HE 3MEMEHTA.
[lns 3neMeHTOB NPSIMOYrO/bHOMO MOMEPEYHOro ceveHms 6e3 yuyeTa CXaToil apmaTypbl
3HaYeHue Zs ONpeLenstoT no hopmyne

zs=ho— X/3. (8.17)

[lns 3nemMeHTOB MPSMOYro/IbHOr0, TaBPOBOI0 C MO/KOIN B CXXaTOM 30He M ABYTaBPOBOr0
MorepeyHoro cevyeHns [AOMyCcKaeTca 3HauYeHue zs NpuHMMaTh pasHbIiM 0,8ho.

8.15 Mpw aelricTBmM n3rmbaroLLero MoMeHTa M 1 NpogonbHON cunbl N HanpsiXXeHWst Os B
pacTAHYTOW apmaType onpeaenstoT rno gopmyrne

os{M (ho—¥e) , N }aﬂ, (8.18)

Os=

(8.16)

‘] red Are

rae Ared, Jred, Yc— COOTBETCTBEHHO N/OWAa4b, MOMEHT WHEPLMU NPUBEAEHHOrO MOMepeYyHoro
CeYeHUs 3/1eMeHTa M paccTosiHMe OT Hanbosee CXXaToro Bo/I0KHa 6eToHa o
LEeHTpa TSHKECTM MPUBEAEHHOrO CEYEHUs, KOTOpble  OMnpefenstoT
COOTBETCTBEHHO Mo (hopmynam (6.27,8.12 n 8.40), ¢ yyeTom njoLwiaan
CeYeHUs TO/IbKO CXKaToM 30Hbl 6ETOHa, MNOLLAZAEN CeYEHUs PacTAHYTOW W
CKaTor apmatypbl, NMPUHUMAsA KOIPPUUMEHT NPUBELEHUS PaCTAHYTOM
apmatypbl K 6ETOHY Os1 Y CKaTON apMaTypbl O's1.

[lonyckaeTcs HanpsXXeHUs ds ONPesenaTb no opmMyrne:

oo Ne.z,) (6.19)
Az,
Il es — PaCCTOSIHME OT LieHTpa TSXKECTU PacTAHYTON apMaTypbl 40 TOUKM NPUSIOXKEHNS
MPOLONLHON cufbl N C YYeTOM 3KCLeHTpucKTeTa, paBHoro M/N.

[ns 3neMeHTOB MPSIMOYrO/IbHOIO CeYeHUs 6e3 ydeTa CXKaTol apMaTypbl 3Ha4YeHue Zs
[OnycKaeTcs onpeaensts Mo gopmyne (8.17), B KOTOPOi 3HaYeHUe X NPUHMMAETCSA PaBHbIM
BbICOTE CXaTOW 30Hbl 6ETOHA C YYETOM BVUAHMS NPOAO/LHON Cunbl, onpeaensiemoin no 8.31,
MPUHUMAA KO3PULMEHTbI NPUBEAEHNS apMaTypbl K 6ETOHY 0Os2, O'st.

[ns aneMeHTOB NPSMOYro/bHOro, TaBPOBOrO C MOMKOW B CXKaTol 30HE, ABYTaBpOBOIo
MOMePeYHbIX CEYEHNI AONYCKAETCS 3HaUYEHMNe Zs NPUHUMATL paBHbIM 0,7.
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B dopmynax (8.18 n 8.19) 3HaK «NAOC» NPUHUMAIOT NPU PacTArnBatoLLER, a 3HaK
KMUHYC» — MPU OKUMAKOLLEN NPOAONLHOW cue. HanpskeHWs Os He JOMKHbI NpeBbIaTh
Rs,ser,t-

8.16 3HaueHMs 6a30BOro PaccToAHNA MeXAY TpeLmMHamu |s onpegenstoT no gpopmyse

=05 . (8.20)
A

M NpuHUMalOT He meHee 10ds n 10 cm 1 He 6onee 40ds n 40 cm Ana 3NEMEHTOB C paboueit
BbICOTO MOMepeYHOro ceveHusi He 6onee 1 M.

Mnowass ceveHns pacTAHYTOro 6eToHa Ast OMPEAeNatoT Mo BbICOTE PaCTAHYTOW 30HbI
Xt, UICMO/Mb3Yys NpaBuia pacyeTa MOMeHTa 06pa3oBaHns TPELMH cornacHo 8.6-8.12.

B nto6om cnyyae 3HayeHne Apt MPMHUMAKOT pPaBHbIM MJIOLWAAN CEYEHUs NPU ee BbICOTe
B npejenax He MeHee 2a v He 6onee 0,5h.

8.17 3HaueHune Koa(hduLmeHTa Ys ONpesenatoT no opmyne

Ps=1-0,8 Sser , (8.21)
S S
re Os,crc — HANPSHKEHVE B NPOAO/bHON PacTAHYTON apMaType B CeYeHUU C TPELLMHOIA cpasy
nocne 06pasoBaHMs HOPMasbHbLIX TPELMH, onpeaensemoe no 8.14;
Os — TO e , NpW Le/iCTBMM pacCMaTprBaeMoii Harpyskun 1 TeMnepaTypbi.
[N n3rnbaemMblx 3NEMEHTOB 3Ha4YeHMe KoadduumeHTa Ps 4ONYCKaeTCA onpeaensTtb Mo
(hopmyne

Pe=1-08 MN;“, 8.22)

rae Mcrc — cM. o 8.9.

8.18 [N >kene306eTOHHbIX 3/1EMEHTOB M3 0ObIYHOrO OeTOHa Npu TemmnepaType
apmaTypbl 6onee 100 °C ¥ 13 XapoCTOWKOro 6eToHa Npu Temnepatype apMatypbl 6onee
70 °C B (popmyrie (8.10) yumTbiBatOT TEMMEPATYPHbIE AeOPMaLUN €, BbI3BaHHbIE PA3HOCTbHIO
TemMnepaTypHbIX fJedopmauunii  apMaTypbl K 6GeTOHa Mpu HarpeBe W  Jehopmauum
TemrnepaTypHOW ycafiKu 6ETOHA s NPW OCTbIBaHUMN.

TemnepatypHble fedopMaLy paclUnpeHns Npu Harpese

€= (Ofstm - Obt) tb, (8.23)
M TemnepaTypHble AethopMaLi YKOPOUeHKs 6ETOHA NP OCTbIBAHUM MOC/E Harpesa:
€cs=0lcs th (8.24)

r4e  Ostm — ONPeAensatoT no gopmyne (6.42);
Opt U Ocs — MPUHMMAKOT COOTBETCTBEHHO N0 Tabnunuam 5.7 n 5.8;
tp — TeMnepaTypa 6eTOHa Ha YPOBHE pacTAHYTOM apMaTypbl.

PacueT 3/1eMeHTOB »e/1e306eTOHHbIX KOHCTPYKLMIA No fethopmaumnsm

8.19 PacueT 3/1eMEHTOB »ene300eTOHHbLIX KOHCTPYKLMIA NO AedhopmaumsM nNpon3soasT
C YYETOM 3KCN/yaTalUNOHHbIX TPpeboBaHWIA, NPeabaBNAEMbIX K KOHCTPYKLUAM.
PacuyeT no gechopmaumsim cnegyet NPOU3BOAUTL Ha [eiCTBUE:
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MOCTOAHHbLIX, BPeMEeHHbIX AUTE/bHLIX U KPATKOBPEMEHHbLIX  Harpy3ok n
KpaTKOBPEMEHHOIO HarpeBa MNpU OrpaHWYeHUn fedopmaunii  TEXHONOTMYECKUMU UK
KOHCTPYKTUBHbIMW TpeboBaHUAMMU;

MOCTOAHHbIX W BPEMEHHbIX A/IMTENbHbLIX Harpy3oK W AUTeNIbHOTO0 Harpesa npw
orpaHvyeHumn fedopmMaLmii 3CTeTUUECKUMU TpeboBaHUAMMN.

3HayeHMs npefenbHO LONYCTUMBIX AethopMaumini 3neMeHToB npuHumaroT no CI
20.13330 ¥ HOpMaTMBHbLIM [JOKYMEHTaM Ha OTAe/bHble BUAbl KOHCTPYKLWIA.

PacueT »e/1e306eTOHHbIX 3/1EMEHTOB MO r|p0r|/|6a|\/|

8.20 Pacuer >kene300eTOHHbIX 3/1EMEHTOB MO Mporméam npou3BOAAT W3 YC/OBUS:
nporné >ene3ob6eTOHHOro 3fleMeHTa OT [eWCTBUS BHELUHel Harpysku u Temnepatypbl He
[O/MKEH MNpeBbllWaTb 3HAYeHWs npefdesibHO  JOMYCTUMOro npornba >Kene3o6eToHHOro
aNeMeHTa.

Mpn  [eNCTBUM MOCTOSHHBIX, [AJIMTENbHbIX W KPaTKOBPEMEHHbLIX Harpy3oK U
KpaTKOBPEMEHHOIO U [/IMTENIbHOr0 Harpesa nporné 6asok uUam NAUT BO BCEX Cyyasx He
[I0/KEH NPeBbILWATh /150 Nponetan /75 Bbineta KOHCOMMN.

8.21 IMporn6 >kene3ob6eTOHHbIX 3/1EMEHTOB, 06YCNOBMEHHbIA Aehopmalmein U3rnoa,
onpeaensoT no opmyne

f :jmx(lj dx, (8.25)
0 r X

rae M x— U3rnGatoLLmii MOMEHT B CEYEHUM X OT elCTBUS eAMHNYHOM CUNbI, MPUNOXKEHHO
MO HanpaBMEHUIO MCKOMOFO MepPeMELLEHMS 3/leMEHTa B CEYEHUM X MO [ANMHE
nponeta |, Ans KOTOpoOro onpeaenstoT NPoruoe;

1 o o
(— — NOJ/IHaA KPUBWN3Ha 3/1EMEHTa B CEYEHWWN X OT BHELUHEW HArpy3ku, npu KOTopowu
r X

onpeenstoT Nporuoé.
[N KOHCTPYKLMIA TENMOBbIX arperatoB M3 >KapOCTOMKOro )Kene3obeToHa B KaXaoM
KOHKPETHOM Cnyyae Nporuoé snemMeHTa ycTaHaB/IMBaeTCA MPOEKTOM.
B o6uwem cnyyae ans »eneao6eToHHbIX M3rnbaemMbiX 31EMEHTOB BbIUYMCIEHNE NpPornba
NPOM3BOAAT MyTeM pa3bUeHUs 3MeMeHTa Ha psf Yy4yacTKOB, ONpeAeneHns KpUBU3HBbI Ha
rpaHMLAax 3TUX y4acTKOB (C Y4ETOM OTCYTCTBMSI MW HAIMYMS TPELLMH W 3HaKa KPUBU3HDI) 1

— 1 o
NepeMHOXEHMA 3Mop MOMEHTOB M x U KPUBU3HbI (— no gnunHe afieMeHTa npu TMHENHOM
r X

pacnpefieneHnn KpUBK3HbI B Npefenax Kakaoro yyacTka. B aTom cnydae nporvé B cepeamHe
rponeTa aNeMeHTa onpeaenstoT no gopmyne

f= 1;]2 Gjpl + [%],, + 6221: iﬂ%)n + GH +(3n- 2)(%) , (8.26)

1 1 o o
rge (—j ) (—j — KPpuBW3Ha 3/1EMEHTa, COOTBETCTBEHHO Ha /IEBOW U MPaBON OMNopax;
sup,| sup,r

r r
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1 1 .
(- y | — | — KPUBU3HbI 3JTEMEHTA B CEHEHUN | C/IEBa U CnpaBa OT OCU CUMMETPUN
r il r ir

(cepeanHbl nNponeta);

r

N — YeTHOEe YMC/O PaBHbIX Y4aCTKOB, Ha KOTOPbIE pa3aenatoT NpPoseT, NPUHMMAEMOe He
MeHee 6;
| — nponet anemeHTa.

1
(— — KPUBU3HaA 31IEMEHTA B CEPeANHE MPOJIETA,
c

B thopmynax (8.25) u (8.26) KpuBM3HbI 1 OnpeaenstoT Npu AeWCTBUM Harpy3kKu no
r

1
yKazaHuam 8.25-8.35 COOTBETCTBEHHO [/11 Y4aCTKOB 6e3 TpewmH 1 ¢ TpewmHaMmmn, 3HaK —
r

NPUHMMAIOT B COOTBETCTBUM C 3MOPOIA KPUBU3HBI.

8.22 Ana mn3rmbaemblX 3M1EMEHTOB MOCTOSHHOIO MO [JJIMHE 3/IEMEHTA CeYeHus, He
VMEILLMX TPELMH, NPorMébl onpeaenstoT No o6LWmUM npaBuiam CTPOMTENbHON MEXaHMKK C
MCMOMb30BAHNEM >KECTKOCTU MOMEPEYHbIX CeYeHWnin, onpegensemor no copmyne (8.33),
NPUHMMas KPUBU3HY W3MEHSIOLLEACA N0 AANHE 3M1EeMEHTa MPONOPLUMOHANbHO 3HAYEHUAM
N3rnbaroLLero MOMeHTa.

[ns cBOGOAHO OMEPTbIX WAN KOHCOMbHbLIX 3/1IEMEHTOB MaKCUMaslbHbI NPOruno
onpeaensoT no opmyne

1

f :SI (ijax f (827)

1
rge (— — NOJIHadA KPnBM3Ha B CEYEHNN C HamM60bLLNM I/I3FVI68.IOLLI|I/IM MOMEHTOM OT
r max

Harpysku n Temnepatypsbl, NpU KOTOPOi onpeaenstoT nporuo.

[ns n3rmbaembIx 31eMEHTOB AJ19 MOCTOAHHOIO MO [/IMHE 3/IEMEHTA CeYEHUS, UMEIOLLIUX
TPeLMHbI, Ha K&XA0M y4acTKe, B npefenax KOTOporo U3rnbatowwmii MOMEHT He MEHSET 3HaK,
KPMBU3HY [OMYCKAETCA BbIYNC/ATL 411 Hanbosee HaNpPsXKeHHOro CeYeHNs, NPUHUMAas ee A/1s
OCT&IbHbIX CEYEHWI TaKOro Yy4yacTKa W3MEHSIOWENCs NPOnopLUMOH/IbHO  3HAYEHUAM
N3rnbaroLLero MOMeHTa.

8.23 K03th(hMUMEHT S 3aBUCUT OT BMAA Harpy3KM MU pacyeTHOM CXeMbl 3iemMeHTa. Ans
CBOOOAHO OMepTbiX 6anoK W paBHOMEPHO pacrpefeneHHo Harpysku s = 0,1, npw
COCpefoTOYeHHON cune B cepeanHe nponeta s = 0,08, Npu ABYX COCPefOTOYEHHBIX CUMaX,
MPUNOXKEHHBIX HA PACCTOSHWM & OT KaXK0i onopbl s=a%/48e%. [Ins KOHCO/NbHOM 6anku npu
paBHOMEPHO pacrpefeneHHoi Harpyske s = 0,25, npy cOCpefOTOUYEHHONW CUIe Ha KOHCOMN
s = 0,33, Npu cocpeoTOUYEHHOW CUle Ha pacCcTosHMM a oT onopbl $=0,17a/(3 —ale);

8.24 Mporn6 fi, 06ycnoBneHHbIN edopMaLmsamMm OT HepaBHOMEPHOIO Harpesa 6eToHa
MO BbICOTE CeYeHUs 3IeMeHTa, OnpeaenseTca no opmyne

f, ZTMX(E) dx, (8.28)

r

1 o
rae [— — KPUBM3HA 3/1EMEHTA B CEYEHUN X OT BO3/E/CTBUS TEMMEPATYpPbl C YUYETOM
r X

Ha/inynAa B faHHOM Ce4YEHUN TPELLUMH, BbI3BaHHbLIX YCUTUAMU OT ,qel\/'ICTBI/Iﬂ
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Harpysku nnm TemnepaTypbl, OnpeaenseTca cornacHo ykasaHusam 6.25-6.28;

M —cm. 8.21.
Mpu pacuete CBO60,U|H0 0|‘|epT0|7| NN KOHCO/bHOM OanikM MOCTOSIHHOM BbICOTbI C
OJMHAaKOBbIM pacrpefeneHeM TeMnepaTypbl 6eTOHa MO BbICOTE CEUEHUS Ha BCeli AMHe
RENY I'Iporl/|6, BbI3BaHHbI BO3,U|6[/J|CTBV|eM TemMmnepartypsbl, onpeaenatoT no daopmyne

f = [}j 1%, (8.29)

r

1 o
roe (Fj — KPMBW3Ha OT BO3AENCTBUA TEMMePaTypbl, ONpeaenseTca cornacHo 6.26—6.38;
t

S — KO3 (hMLMEHT, NPUHMMaEMbI No 8.23 Ans cBO6OAHO ONEPTbIX M KOHCO/bHbIX
6anoK.

Mpornbbl COOPHBLIX 3/1EMEHTOB KOHCTPYKUMIA M3 XKApOCTOMKOro 6eTOHa, MMELLMX
0JHOCTOPOHHEE apMMPOBaHME W CBapHble CTbIKM apmaTypbl B PaCTAHYTON 30HE CeYeHus,
onpefenstoTcs C Y4eTOM MOBbILLEHHON AehopMaTUBHOCTM CTbIKOB. IMpu 3TOM KpWBM3HA
afleMeHTa B npefenax CTblKa, OnpefeneHHas Kak Ans Lenoro afiemMeHTa, yBe/mumnsaeTca B 5
pa3 npu 3ano/IHeHNK LLIBa PACTBOPOM MOC/IE CBAPKWN CTbIKOBbIX HaKNaAO0K.

8.25 KpuBusHy un3rnbaembiX, BHELLEHTPEHHO CXaTbIX W BHELEHTPEHHO PacTAHYTbIX
3N1EMEHTOB [N BbIUMC/IEHMS UX NPOTrMG0B ONPEAenstoT:

a) AN 3NEMEHTOB WM Y4YaCTKOB 3/1EMEHTA, A€ B PacTAHYTOM 30He He 06pa3yroTCs
HOPMa/lbHble K MPOAO/NLHON OCY TPELLUMHBI;

0) AN5 3/1EMEHTOB MM YYacTKa 3/1IeMeHTa, rAe B pacTAHYTON 30HE MMEHOTCA TPELLMHBI.

3NEeMEHTbI UM YYaCTKN 3/1IEMEHTOB pacCMaTpuBarOT 6e3 TpewnH, ecin TPELWMHbI He
06pasytoTcs Mpyv AeNCTBMM MOMHON HarpysKu, BKAKOYAHLLEA MOCTOSHHYI, BPEMEHHYHO
ANUTENBHYIO U KPATKOBPEMEHHYHO HArpysku 1 ycunmna ot TemnepaTypsbl.

8.26 TToNMHYK KPWMBM3HY W3rMGaeMbIX, BHELEHTPEHHO CXKaTblX W BHELEHTPEHHO
PacTAHYTbIX 3/1eMEHTOB OMpPeaAensoT No Popmynam:

ANS y4aCTKOB 6€3 TPeLLMH B pacTAHYTON 30HE:

1 (1 1)
?Z(?l*[?l’ (8:30)

QNS YYaCTKOB C TPELLMHaMMN B PacTSHYTO 30He:
1 (1 1 1
L (94 (1), -
ro\r);, \r), \r);

1 1 o
(— y | —| — KPWUBU3HbI COOTBETCTBEHHO OT HEMPOAO/DKUTENBHOIO AENCTBUA
r 1 r 2

B dopmyne (8.30)

KpaTKOBPEMEHHbIX Harpy30K 1 OT NPOAO/IHKUTENBHOIO AeACTBMA NOCTOAHHbIX
N BPEMEHHbIX A/INTENbHbIX Harpy3oK.
B hopmyre (8.31)

1 o o
(— — KPUBK3Ha OT HENPOAO/MKUTENIbHOI 0 AENCTBUA BCEN Harpy3Ku, Ha KOTOPYIO
r 1

NPOMU3BOASAT pacyeT no aedopmaLusm;
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1 o
(— — KPMBKU3Ha OT HEMNPOAO/MKUTENBHOIO AENCTBUA NOCTOAHHbIX U BPEMEHHBIX
r 2

ONNTENbHbIX HArpy3o0K;

1 o
(— — KPMBKU3Ha OT NPOAO/TKUTENIbHOIO AENCTBUA NOCTOAHHbLIX N BPEMEHHBLIX A/INTE/TIbHbIX
r 3

HarpysoK.

1

1 1
KpunBU3HbI (—j : (—j n (—j onpefensoT cornacHo 8.27.
r 1 r 2 r 3

1 o
8.27 KpuBM3HY >KeNe306eTOHHbIX 3/1EMEHTOB — OT [AeACTBUS COOTBETCTBYHOLLMX
r

Harpysok (8.26) onpeaensoTt rno gopmyne

E:M ’ (8.32)
r D
rae M — n3rmbaroLimin MOMEHT OT BHELUHel Harpysku (C y4eTOM MOMEeHTa OT NPOAO/IbHOM
cunbl N) OTHOCUTENBbHO OCW, HOPMaslbHOM MAIOCKOCTU AEACTBMS  M3rnbaroLLEro
MOMEHTa U NPOXOAALLEA Yepe3 LEHTP TSHKECTM MPUBEAEHHOr0 MOMEepeyYHoro
CEYEHUS 3MIEMEHTA;
D — m3rnbHas >KecTKOCTb MNPUBEAEHHOrO TMOMEPEYHOro CEeYeHUs 3N1EeMEHTa,
onpeaensemMas no opmyne

D = Ep1 lred, (8.33)

rae Ens — Mogynb gethopmaummn 6eToHa, onpesensemblii B 3aBUCUMOCTH OT
MPOLO/MKUTENBbHOCTIN AENCTBUA Harpy3Ku 1 TeMnepaTypbl;
Ired — MOMEHT UHEPLMW MPUBEAEHHOrO MOMEPEYHOro Ce4eHMss OTHOCUTESIbHO ero LieHTpa
TSXKECTW, ONPeSeNsaeMblil C yHETOM H/IMUMS UK OTCYTCTBUA TPELLUH.
3HaveHus mofmyns pedopmaumm 6etoHa Epi M MOMEHTa WHepuMW NpPUBELEHHOIO
ceyeHus lreq ANS 3N1EMEHTOB 6e3 TPELUMH B PacTAHYTON 30He M C TpeLyuHamy onpeaenstoT
COOTBETCTBEHHO Mo 8.28 n 8.29.

YKecTKOCTb »Ke/ie306eTOHHOTO 3/1EMEHTA Ha y4acTKe
6e3 TPELMH B PACTSAHYTON 30He

8.28 XKecTKOCTb »kene306eTOHHOro afiemeHTa D Ha yyacTke 6e3 TpelimH onpesenstot
no gopmyne (8.33).

MOMEHT MHepuun lreg NPUBEAEHHOIO CeYeHWUs 3M1eMeHTa OTHOCUTE/IbHO ero LeHTpa
TSDKECTW ONPefenstoT Kak Ans CroWwHOro Tena no o6wyM npasuiam ConpoTUBIEHMS
ynpyrux 37eMeHTOB C Y4eTOM BCeli M/oWaan cevyeHWUs 6eTOHa W Mowafeil pacTAHYTOM
apmatypbl C KOapduumeHTamy NpUBeLEHNS PacTAHYTOW apMaTypbl K 6eTOHY O 1 CXaTou
apmatypbl o

Ired:| + Is o+ |1s (X’, (834)

rge | — MOMEHT MHepLUmMmn 6ETOHHOTO CeYeHWst OTHOCUTE/IbHO LIEHTPA TSHXKECTU NPUBELEHHOTO
MOMNEepPeYHOro CeYEeHMs 3NeMeHTa, KOTOPbIA nNpu TemnepaTypax Harpesa o 400 °C
onpeaenstoT no opmyne (6.15) n npu 605ee BbLICOKON TemnepaType — cornacHo 6.16,
6.20 n 6.21,;
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Is, I's — MOMEHTbI MHepuuM NNoLLaAent CeYeHNs COOTBETCTBEHHO PAaCcTAHYTOM W CXaTon
apmaTypbl OTHOCWUTENIbHO LEHTpa TSXKECTU NPUBELEHHOr0 MOMEPeYHOro CeyvyeHus
aneMeHTa

ls= As (ho— Yc)?; (8.35)
I’s: A1s (y(:—a.’)2 . (836)

KoathurumeHTbl NpuBeaeHNs pacTSHYTO apMaTypbl K 6ETOHY

E
oa=—2 (8.37)
Ebl
M CXKaTol apMaTypbl K 6eTOHY
E’
a=— (8.38)
Ebl

roe Est n E's — Mofynu  ynpyroct pacTAHYTOW W CXaTou apMaTypbl OMpeaenstoT no
(opmyne (5.18) B 3aBMCMMOCTM OT TemnepaTypbl PacTAHYTOW U CXaToW
apMaTypbl.
[lonyckaetcs onpefensiTe MOMEHT MHepUMN lreq 6€3 yuyeTa apmatypbl cornacHo 6.16,
6.20 1 6.21. 3HauyeHus moayns peopmayumn 6etoHa B (hopmynax (8.33), (8.37) u (8.38)
MPUHUMAIOT PaBHbLIMU:
Npu KpaTKOBPEMEHHOM [eACTBUMN HArpy3Ku 1 Harpese

Eb1= Qo Ep, (8.39)

roe @p — KO3(h(MUMEHT, YYMTbIBAKOLINIA BAUSHME KPATKOBPEMEHHOW NON3y4vecTn GeToHa u
NpUHMMaeMbIin 4na 6eToHa cocTaBoB (Tabnuua 5.1):

Ne 1-3,6,7,10,11,19-21.................. 0,85
Ne 4,5,8,9,23,24 ............ceeeveveeee. 0,80
Ne 12-18,29,30 ...ovvieieiii e e 0,70

npyu NPOAOIKNTENBHOM AENCTBMN HAarpy3Kn 1 Harpese Epi= Ept, KOTOPbIV OnpeaenstoT
no dopmyne (5.10) B 3aBUCMMOCTM OT TemnepaTypbl OETOHA B LEHTPE TSHKECTU
NPUBEAEHHOIO CEYEHUS.

PaccTosiHVe 0T Hambosiee CXKaToro Bo/IOKHa 6eTOHa [0 LeHTpa TSHXKECTU NPUBEAEHHOrO
MOMEePEYHOro CeveHns aNneMeHTa onpeaenstoT no popmyne

_ Sc,red (8 40)
yc Ared , .

Fe Scred — CTATUYECKUI MOMEHT NPUBEAEHHOIO CEUeHNS 3N1eMeHTa OTHOCUTE/bHO HanGonee
CXKaToro BO/IOKHa 6ETOHa, paBHbIVI
Scred = Sc+Ssc0+S'scd’ ; (8.41)

Ared — MNIOWAAL NPUBEAEHHOTO MOMEPEYHOro CeYeHUs 3N1IeMeHTa, OnpeaenseTcs no opmyne
(6.27), a ee cTaTNYECKMIA MOMEHT OTHOCUTENbHO HanbO/ee CKATOro BOSIOKHA 6ETOHA

Sc = Ared O,5h ; (842)

As, Ssc, A’s, S'sc — N/I0LLLAAN MOMNEPEYHOTO CEYEHNSA N UX CTaTUYECKME MOMEHTbI OTHOCUTE/IbHO
Hambonee CXXaToro Bo/I0KHa 6eTOHa, COOTBETCTBEHHO PaCcTAHYTOMN U CXaToM
apMaTypbl
Ssc: As hO ; (843)
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S'se= Asa’. (844)

>KecTKOCTb »Kene306eTOHHOMO 3/1EMEHTA Ha y4YacTKe
C TPEWMHAMN B PaCTSIHYTO 30He

8.29 XKeCTKOCTb Xene306eTOHHOr0 3/1EMeHTa Ha y4acTKax C TpeLyyHamuy B pacTsHYTOM
30HE ONpeAenstoT C YH4eTOM CeAYHOLLMX MOMOXKEHWIA:

ceyeHus nocne AehopMUPOBaHUSA OCTAKTCS MIOCKAMY;

HanpshXeHne B 6ETOHE CXXaTol 30HbI ONPeAenstoT Kak Ana yrnpyroro Tena;

paboTy pacTAHYTOro 6eTOHa B CEYEHUM C HOPMaJTbHOW TPELLMHON He YUUTBIBAIOT;

paboTy pacTAHYTOro 6eTOHa Ha y4acTKe MeXAY CMEXHbIMU HOPMaJTbHbIMW TPELLMHAMK
YUUTLIBAIOT NMOCPEACTBOM KOahhuLmeHTa Ys.

YKecTKoCTb Xene306eTOHHOro afemeHTa D Ha yyacTkax ¢ TpewHamu onpeaenstoT rno
(hopmyne (8.33) M NpMHUMaIOT He 60osiee XKECTKOCTN 6e3 TPeLLMH.

MOMEHT MHepUMK lred MPUBEAEHHOTO MOMEPEYHOro CeYEHUS 3NeMeHTa OTHOCUTE/NTbHO
ero LeHTpa TSHKeCTV ONpeaenstoT no o6wymM npasuiamM CoNpPoTUBIEHNS YIPYTUX 3/1EMEHTOB
C YYeTOM MNoWaan ceyeHWs 6GETOHa TOMbKO CXKATOM 30HbI, MOLWAAEA CEUYEHMUSI CXKATOM
apmatypbl ¢ KO3PMULMEHTOM MPUBULEHNS apMaTypbl K 6ETOHY Os1 ¥ pacTAHYTON apMaTypbl
C KO3(pprLMeHTOM NPUBEAEHNS apMaTypbl K 6eTOHY Os2 MO hopmyre

Irea=lp+ Is Os2+ I's 051, (8.45)

rae lp, Is, I's — MOMEHTbI MHEPLUW NOWagei CeveHNs COOTBETCTBEHHO CXATOM 30HbI GETOHa,
PacTAHYTOW W CXaToOl apmaTypbl OTHOCUTE/IbHO LEHTpa TSXKEecTu
NPUBEAEHHOIO NOMEPEYHOro ceveHns 6e3 yueta 6eTOHa PacTAHYTOM 30HbI.
3HaueHus |, onpegendtoT cornacHo 8.30.
3HayeHusa Isu I's onpegensatot no gopmynam (8.35) u (8.36), NPUHMMAA Yem PaBHbIM
paccTosHMIO OT Hambosiee CXKATOro BOJIOKHA 6eTOoHa [0 LeHTpa TSHKECTU MPUBEAEHHOro
MOMepPeyYHoro ceveHns 6e3 yyeta 6eToHa pacTAHYTOW 30HbI (PUCYHOK 8.3).
[ns n3rmbaembIxX 3/1eMeHTOB

Yem = Xm , (8.46)

rfe Xm — CPE/IHSIS BbICOTA CXKATOl 30HbI 6ETOHA, YUUTLIBAIOLLAS B/USHME PAaGOThI
PaCTSHYTOro 6eTOHa MexXay TPeLLMHaMK 1 onpeaensiemas coriacHo 8.31.

a) )

Ep el fl'l.n'l.'.'_n' Ep Ty = E.*.-"E:

7 N — L fifEm=— )
I M *j
N, -6 . / o
1
/ 4
: 8
/
r
e i
a, = Lr.n'Ej redd, i — % £ f-.'n.n'l

EX¥

1 — UEHTP TSHKECTM NPUBEAEHHOTO CEYEHMs

PucyHok 8.3 — CxeMa HanpsbkeHuiA 1 gechopmaunii B NpuBeLeHHOM MONePeYHOM CEUYEHUN 3/1eMeHTa €
TpewmHaMmm Npu pacyeTe no gedopmauymsm, Npu AencTBUN N3rmbaroLLero MomMmeHTa (a), M3rmobaroLlero
MOMEHTa 1 NPOA0SILHON cubi (6)
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3HaueHns KoahuLMeHTa NPUBEAEHNS CXATOM apMaTypbl K BETOHY O'sy ONPeaenstoT no
topmyne (8.14) n KO3(h(UUMEHT NpUBEAEHMS PaCTAHYTON apmaTypbl K 6GETOHY Os2 MO
(hopmyne

E
Oy =—2"0L (8.47)

Eb,red t

MprBeAeHHbIN Moaynb Aehopmalmmn cxxatoro 6eToHa onpeenstoT no gopmyne (8.15).
MpvBeAEHHbIN MOAYNb AedhopMauuy pacTAHYTON apmatypbl Esredt ONpeAenstoT ¢ y4yeToM
BNNAHUA PACTAHYTOro 6eTOHa MeXay TpeLLMHamMu no popmyne:

E
Es redt= 2 ) (848)

S

raoe Es — onpegenstot no dopmyne (5.18). 3HaveHue kKoahduumeHTa Ys onpeaenstoT no
thopmyne (8.21). Jonyckaetca NpuHUMaTL Ys = 1, CiefoBaTeNbHO Os2 = Os1. [1py 3TOM, ecm
ycnosue 8.20 He yAOBMETBOPSAETCH, pacyeT MPOM3BOAAT C YY4eTOM KoagduumeHTa Ys no
(hopmyne (8.21).

8.30 MOMEHT MHepuun NOLLAAM CEUYEHUS CXKATOM 30HbI 6eTOHA Ip ONpeaensitoT:

a) Npw AerCTBMM TONbKO M3rnbatowero MomeHTa M:

LA 3N1IEMEHTOB MPSAMOYr0/IbHOrO NOMEPeYHOro ceveHns no hopmyne

bx®
3

[N 3NEMEHTOB TaBPOBOI0 (CO CXaTol NOMKOW) U [ABYTaBPOBOr0 MOMEPEYHbIX CEUYEHWI
C HYNEeBOWN NNHWEA, pacnoNOXXeHHON B pebpe HIKe CKaToi Nonkm (Xm > h’r), no dopmyne

3 (o) —b? i
=1 41y = +( ~bh 1112 X o5 |; (8.50)
3 12 h,

; (8.49)

ly=

0) npv gercTBUMM U3rnodaroLLero MoMeHTa M v Npogo/bHOM cubl N (CXXUMALOLLENA 1K
pacTaruearoLLein):
0151 371IEMEHTOB NPSMOYT0/IbHOIO NMOMEPEYHOro ceveHms no gopmyrne

bx?

I,

2
1+12(y°—m—o,5j ; (8.51)
X

m
AN151 3N1IeMEHTOB TaBPOBOI0 (CO CXKATO MOMKOWA) 1 ABYTaBPOBOIO NMOMEPEYHOr0 CEUYEHNI
C HYNeBOWN NNHWEN, PacrnofioXKeHHOW B pedpe HIbKe CXaToi nosku (xm=>h's), no gopmyne

3

2 ' 3 2
b’ —b
1, =20 111 Yen _5 +Q 1412 Y _o5 | |. (8.52)
3 X 12 ht

m

B Tex cnyuvasx, Korga onpegensiemMasi cornacHo 8.31 BbiCOTa CXaTOM 30HblI Xm < h'f,
MOMEHT MHepUmMK |y BbIYMCNAKOT KaK A4/19 3/IEMEHTOB NPAMOYrO/IbHOr0 NMONepeyHoro ceveHus
no opmynam (8.49) n (8.51), npuHmumas b = b's.

8.31 [ns wm3rnbaeMblX 3/1EMEHTOB MOJIOXKEHME HeWTpasibHOW ocu (CpefHelr BbICOTbI
CXKaTol 30HbI 6eTOHA), ONPeAeNstoT U3 ypaBHeHUS
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Sbo = 0s2 Sso— 0's2 S's0, (8.53)

rae Sko , Sso U S'so — CTATUYECKME MOMEHTbI COOTBETCTBEHHO CXaTOM 30HblI 6ETOHa,
PacTAHYTOM N CXXATON apmaTypbl OTHOCUTENIbHO HEMTPa/IbHOM OCK.
[lns anemMeHTOB NPAMOYTO/IbHOrO NOMEePeYHOro ceveHNns 6e3 CxaTol apmaTypbl BbICOTY
CXXaTOM 30HbI Xm OMPeSensatoT no gpopmyne

Xy = ho(\/(masz )2 + Zmasz - maszj' (854)

[N NpsIMOYrofibHbIX CEYEHWUIA C PaCTAHYTON M CXKaTol apMaTypoli BbICOTY CXKaToW
30HbI OMpesenatoT No opmyse

m = ho(\/(nlasz + n!aél)z + z(nlasz + TTI a'5’1 %0) - (nlasz + nlaél)) ' (855)

[ns TaBpOBbIX C NOMKOI B CXKATOI 30HE 1 ABYTaBPOBbIX CEYEHWI BbICOTY CXKaTOW 30HbI
onpeaensoT no opmyne

! ’ ! h! ’
X =y J(masﬁnzasﬁmf)uzmasﬁniasl% +m /% ) - (ma, +nal, +n)
0 0

(8.56)
A
N 8.57
o (857)
A
=, 8.58
M=o (859
Al
A (8.59)
bh,
roe At — naowanb nornepevyHoro cevyeHna CBeCOB CXKaTblX MOJI0OK
A= (0's—b) hs . (8.60)

[NA BHELEHTPEHHO CXaTbIX W BHELEHTPEHHO PacTAHYTbIX 3/1EMEHTOB MOJIOXKEHME
HENTPasIbHOM OCU, BbICOTbI CXKaTOM 30HbI OMPEAENtoT U3 ypaBHeHMS
IO +a‘52|50 +a51|;0
SbO _aszsso +a513’50 ’
rae yn — PacCTOsiHMUE OT HEMTPabHOW OCY A0 TOUKM NPUIOXKEHNS MPOAONLHOM Cubl N,
OTCTOSILLEA OT LEHTPa TSKECTU NOMHOro ceyeHus (6e3 yyeTa TPeLmH) Ha
paccTosHun eo = M/N;
Ibo , Sbo, Is0, Sso, I'so M S’so — MOMEHTbI MHEPLUKN N CTATUYECKME MOMEHTbI COOTBETCTBEHHO
CXaTol 30HbI 6ETOHA, PacTAHYTOW M CXaTol apMaTypbl
OTHOCUTE/IbHO HEeTPa/IbHOWM OCHU.
JlonyckaeTcs 3HayeHMe BbICOTbl CXKAaTOW 30HbI 3/1EMEHTOB MPAMOYr0/IbHOro CeYyeHus
npu AercTBM n3rnbaroLlero MomeHTa M 1 npogonbHoi cunbl N onpeaensTs No opmyne

Xm = Xml + —:::ed'\l\/ll s
ed

yn = (8.61)

(8.62)

rAe Xm1i — BbIMUCASIKOT Kak AN51 U3rnbaeMbIX 3/1eMEHTOB COrnacHo 8.31;
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Jred, Ared — MOMEHT UHEPLMW NPVBEAEHHOIO MOMePeYHOro Ce4eHNs 3fieMeHTa OTHOCUTE/IbHO
ero LueHTpa TMKECTU W niowaib MPUBELEHHOr0 MOMepeyHoro CeyveHus,
onpezensemMble 419 NMOMHOIO ceYeHNs aneMeHTa (6e3 yueTa TpeLLyH) cornacHo
6.16-6.18, 8.28.

B topmyne (8.62) 3HaK «MnaHOC» MPUHMMAOT MPU CXXMMAtOLLEA NPOLONbLHOW cune, a
3HaK «MUHYC» — NP PacTAr1BaroLLei NPOAobHON cue.
8.32 XKecTKoCTb M3rnbaembIx >Kene306eTOHHbIX 3/IEMEHTOB [OMYCKaeTCA Onpeaenstb
no gopmyne
D = Ep,redt AsZ (No— Xm), (8.63)

rAe Z — paccTosiHME OT LEeHTpa TSHKECTM pacTAHYTOM apmaTypbl 40 TOYKWU NPUIOXKEHUS
PaBHO/ENCTBYHOLLIEN YCUINIA B CXATOM 30HE.
[ns 3neMeHTOB MPAMOYrofibHOro ceyeHns 6e3 yyeta CXKaTOM apmaTypbl 3HaYeHMe Z
onpeaensoT no opmyne
z=ho - Xm/ 3. (8.64)

[nsi 3NeMeHTOB MPAMOYro/ibHOr0, TaBPOBOIO C MOJIKOW B CXKATOW 30HE U [|BYTaBPOBOI0
MoMepeyHbIX CEYEHN aonyckKaeTcs npuHumats z = 0,8h.

8.33 Mporunbbl xene306eTOHHbLIX 3/1eMEHTOB MOXXHO ONpefeNsTh Mo 06LWmUmM npasuiam
CTPOMTENbHOWN MEXaHUKW C UCNO/Mb30BaHNEM BMECTO KPUBMU3HbI HEMOCPEACTBEHHO M3MMOHbIX
YKECTKOCTHbIX XapaKTepucTUK D nyTem 3ameHbl YNpYyrux u3rmbHbIX Xxapaktepuctuk El B
pacyYeTHbIX 3aBMCUMMOCTAX Ha YKa3aHHble XapakTepucTuku D, BblYMCNEHHbIE MO opmMyiam
(8.33) 1 (8.66).

Mpy COBMECTHOM [ECTBMMN KPaTKOBPEMEHHbIX U AINTENbHbIX HArpy3oK 1 TeMnepaTyp,
MOMHbIA NPOrM6 3M1EMEHTOB 6€3 TPEWMH 1 C TPeLLMHaMM B PacTAHYTON 30He onpeaenstoTt
nyTeM CyMMMPOBaHWUA MPOrnboB COOTBETCTBYHOLUMX Harpy3oK v A4/IMTeNbHOCTN Harpesa, no
aHanormm C CyMMUPOBaHMEM KPWBWM3HbLI corfacHo 8.26, npuHMMas >XeCTKOCTHble
XapakTepuctukn D B 3aBMCMMOCTM OT yKa3aHHOW B 3TOM MYHKTE MPUHSATON
NPOAO/IHKUTENLHOCTU [ENCTBUSA, pacCMaTpMBaeMOoil Harpyskm 1 Harpesa. [onyckaetcs npu
onpeaeneHnmn XeCTKOCTHbIX XapaKTepucTuk D 3n1emMeHTOB € TpewwmHaMmn B pacTAHYTOM 30He
npuHMMaTb  Koa(huumeHt Ys = 1. B 3TOM cC/lydyae  Npu  COBMECTHOM [eiCTBUK
KPaTKOBPEMEHHbIX M A/INTE/bHbLIX Harpy3ok v TemnepaTyp, NOJHbIA NPOrné 3neMeHTOB C
TpelwmHaMn B PacTAHYTOW 30HE OnpefensloT MnyTeM CYMMUPOBaHWA MNpPornéos OT
KpaTKOBPEMEHHOMO AENCTBMS KPaTKOBPEMEHHbIX Harpy3oK 1 Temnepatyp v OT A/IMTENbHOIO
[eVCTBUA [JIMTENbHbIX Harpy3oK W Temrnepartyp, C Y4eTOM COOTBETCTBYHOLMX 3HAYEHUI
YKECTKOCTHbIX XapaKTepucTuK D, KakK 3T0 MPUHATO A/11 3/1IeMEHTOB 6e3 TPeLLyH.

8.34 [ns wn3rnbaeMblX 3MEMEHTOB MPAMOYrO/IbHOrO, TaBpOBOr0 W [ABYTaBPOBOIO
CeYEeHMIN KPUBM3HBI Ha y4acTKax C TPeLMHaMn B pacTAHYTON 30He A0MYCKaeTca onpeaensTb
no ghopmysne

M —j ,bh®R
(lj _ . J 2 !2)t,serl , (8.65)
r J 1EstAshO
rae KoapguumeHTbl @1 NPUHMMAKOT Mo Tabnunue 8.1, @2 — no Tabnuue 8.2.
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Ta6bnuuya 8.1

KoaghurumeHTbl @1 NpY 3HAYEHMAX 0s1, PABHbIX
Hr <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 | 0,55 | 0,49 | 045 0,38 0,34 0,30 | 0,27 | 0,25 | 0,23 0,22 | 0,20
0,2 0,69 | 0,65 | 059 | 0,55 0,48 0,43 039 | 0,36 | 0,33 | 0,31 0,29 | 0,27
04 0,73 | 0,69 | 065 | 061 0,55 0,50 046 | 042 | 0,40 | 0,37 0,35 | 0,33
0,6 0,75 | 0,72 | 0,68 | 0,65 0,59 0,55 051 | 047 | 0,45 | 042 0,40 | 0,38
0,8 0,76 | 0,74 | 0,71 | 0,69 0,62 0,58 054 | 051 | 0,48 | 0,46 044 | 0,42
1,0 0,77 | 0,75 | 0,72 | 0,70 0,65 0,61 057 | 054 | 0,52 | 0,49 0,47 | 0,45

As O Dy g
HOgg=——8 o ; My =———+——a ..
“ph, ST bhy  bh, St
Ta6bnuuya 8.2
Koaththu-
LMeHTbI KoaththmumeHTbl @2 MpY 3HAYEHUAX WOst, PaBHbIX

we | v | =007 ]0,07-0,1]0,1-0,2]0,2-0,4/0,4-0,6/0,6-0,8/0,8-1,0[ <0,07 [007-0,1] 01-0,2[0,2-0,4/0,4-0,6]0,6-0,8/0,8-1,0
HenpogomknTensHoe AeliCTBME HAarpy30K 1 TemnepaTtyp MpoAoMHKMTENLHOE AECTBIE HArpy30K 1 TeMnepaTtyp
00 | 00 | 016 0,16 |016 017|017 0,17 0,17 | 0,15 0,14 | 0,14 | 0,13 | 0,13 | 0,12 | 0,12
00 | 02| 020 0,20 |(020021|022)023|023]|0,18 018|018 0,17 | 0,17 | 0,17 | 0,16
00 | 04 | 0,22 023 |023]024|02 027 |028|021021|021 0,21 0,21 | 0,20 | 0,20
00 | 06 | 024 025 |(025]027|029|031|032|0,23|023|023]|023]|0,24 0,24 |0,24
00 | 08 | 025 0,26 |027]029|032|034 036|024 024 |025)0,25]|0,26 | 0,27 | 0,27
00 ] 10 | 0,26 0,27 | 0,28 030034037 039025026026 | 027|028 | 029 | 0,3
02 | 00 | 024 023 |(023]022|021|0210,20 0,20 021|020 0,18]|0,16 | 0,15 | 0,14

04 | 00 - 0,31 | 0,29 | 0,27 | 0,26 | 0,25 | 0,24 - 0,27 | 0,26 | 0,22 | 0,19 | 0,18 | 0,17
06 | 00 - 0,38 | 0,36 | 0,33 | 0,30 | 0,28 | 0,27 - 0,34 | 0,31 0,27 | 0,23 | 0,20 | 0,19
08 | 00 - - 0,43 (0,38 |0,35| 0,32 | 0,30 - - 0,37 | 0,31 | 0,26 | 0,23 | 0,21
1,0 | 0,0 - - 0,50 | 0,44 | 0,39 | 0,36 | 0,30 — - 0,44 | 0,36 | 0,30 | 0,26 | 0,23
0,2 | 02 0,29 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 0,39 0,39 | 0,38 | 0,38 - 0,26 | 0,36 | 0,33 | 0,31 | 0,29 | 0,28
06 | 0,6 - - 053|052 |051|050| 0,49 - 0,38 | 0,48 | 0,44 | 0,41 | 0,38 | 0,37
08 | 08 - - 0,66 | 0,64 | 0,63 | 0,62 | 0,61 - - 0,61 056 051|048 | 0,46
10 ] 1,0 - - - 0,77 | 0,75 | 0,79 | 0,73 - — - 0,68 | 0,63 | 0,59 | 0,50

A (b} ~bh A (b ~b)

paslz—sasl, rﬁf :¥+—saél, m;¢ :f—hf.
bhy bhy bhy bh

YKeCcTKOCTb M3rmbaembiX 3MEMEHTOB C TpeLMHaMW B PacTAHYTOW 30He AOMyCKaeTcs
onpeaensTtb No opmyne
H 2
D= J .1Est AshO ) (866)
M -] thszt,ser,t
KpnBM3HY BHELEHTPEHHO CXKaTbIX 3/1EMEHTOB, a TaKXKe BHELEHTPEHHO PacTAHYTbIX
3IEMEHTOB MNPV MPUNOXKEHUN cuibl N BHE pPacCTOAHUA MeXay apmatypamy S m S’ Ha
yyacTKax C TPeLMHaMM B PacTAHYTOM 30He onpeaenstoT no opmyne

1 N
Z=r— (8.67)
r Sred Eb,red t

rae Sred — OnpeaenstoT no gopmyne (8.41) n Ep red,t — N0 hopmyne (8.15).
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OnpegeneHne KPUBU3HbI XKeNe306eTOHHbIX 3/1EMEHTOB
Ha OCHOBE Ae(hopMaLMOHHO MOoAeNM

8.35 TMo/HYI0 KPYBUM3HY XXeNe306eTOHHbLIX 3/IEMEHTOB Ha y4yacTKax 6e3 TpewuH B
pacTAHYTOM 30He ceveHus onpegenstot no gopmyne (8.30), a Ha yyacTKax C TpeLiMHaMun B
pacTAHYTOM 30He ceveHuns — no gopmyne (8.31).

3HayYeHUs KpMBU3H, BXOoAAWMX B opmynbl (8.30) un (8.31), onpefensoT  u3
pelweHnss  CMCTEMbl ypaBHeHMIK cornacHo 7.3.16 CIM 52-101 [1]. Mpw atom npwu
onpefeneHnn  KPUBM3H OT  HENpPOAO/DKUTENIbHOTO  AEWCTBUA  Harpyskm u
KpPaTKOBPEMEHHOro0 HarpeBa B pacyeTe WCMOMb3YHOT AMarpammbl KpPaTKOBPEMEHHOI0
[e(hOpPMMPOBAHUNSA CXATOr0 M PacTAHYTOro 6eTOHa, a Mpu OMpefesieHun KPUBU3H OT
NPOLO/MKUTENLHOIO AEACTBUA Harpysku W TemnepaTypbl — AguarpaMmmbl AANTEIbHOrO
feopMMpoBaHNsA  6GeTOHa C pacyYeTHbIMU  XapaKTepucTukamu [ANnd  MpefesibHbIX
COCTOSIHWIA BTOPOW TPynnbl.

9 KOHCTPYKTUBHbIE TpeboBaHUS
O6ume NonoXKeHNs

9.1 [Ana o6ecrneyeHWUs HecCylleil CMOCOGHOCTK, MPUrOLHOCTM K  HOPMasbHOM
aKcnayatauum M A0NrOBEYHOCTU GETOHHBIX U XKene3006eTOHHbIX KOHCTPYKUWMIA NOMUMO
TpeboBaHwWiA, OnpeaensemMbIX pacyeToM, CleayeT BbINOMHATbL KOHCTPYKTUBHbIE TPe6OBaHMS:

Mo reoMeTpUYeCKMM pa3mepam 3/1eMEHTOB KOHCTPYKLMIA;

Mo apMMpOBaHWMIO (COLEPXaHWMIO M PacrofIOXKEHNIO apMaTypbl, TONLWMHE 3aMUTHOrO
cnost 6eTOHa, aHKepPOBKe 1 COeANHEHUAM apMaTypbl);

Mo 3aLMTe KOHCTPYKLMIA OT HeGNaronpusTHOIO BNSHNA BO3LECTBUI Cpeabl.

CeoMeTPUYECKME PasMepbl KOHCTPYKLWIA

9.2 MuvHUMa/IbHble TEOMETPUYECKME pa3Mepbl CEeYEHWIn KOHCTPYKUMIA cnepyeT
Ha3Ha4aTb TaKMMW, YTOObI 06ecnevmBaTh:

HECYLLYH CNOCOOHOCTb KOHCTPYKLMU;,

BO3MOXHOCTb Ha/ieXallero pasMeLLeHns apmatypbl (PacCTOAHUSA MEXAY CTePXXHAMU,
TO/ILLMHA 3aLLMTHOrO /108 6eTOHA M T.4.), €e aHKEPOBKMN 1 COBMECTHOM paboTbl C 6ETOHOM;

[AOCTaTOUHYH XKECTKOCTb KOHCTPYKLNIA;

HeoOXOAMMYIO OFHeCTOMKOCTb, BOLOHENPOHULAEMOCTb, TeMna0- W 3BYKOU3ONALMIO,
KOPPO3MOHHYH CTONKOCTb, PaAMaLMOHHYHO 3aLUMTY KOHCTPYKUMIA 1 T.0.;

BO3MOXXHOCTb Ka4eCTBEHHOI O M3roTOB/IEHWS MPY GETOHNMPOBAHUN KOHCTPYKLWIA.

9.3 MuyHUMa/IbHbIE pa3mepbl MOMEPEUYHOr0 CeYeHUs MOHOMMTHBIX KOHCTPYKUMIA (ans
obecreyveHNs KAYeCTBEHHOI O M3rOTOB/IEHMS) PEKOMEHAYETCS MPUHMUMATb HE MEHee:

80 MM — [ns CBOZOB U KYIO/OB;

40 MM — 4151 IJIOCKOCTHBIX 3/1EMEHTOB.

Pa3mepbl CEYEHNIA BHELLEHTPEHHO CXaTbIX 3/1EMEHTOB A/19 06eCneYeHNs NX XKECTKOCTM

PEKOMEHAYeTCS MPUHMMATh TakUMU, YTOObI X TMBKOCTb I% B II0GOM HarnpaBneHu He
npeBbilana nNpeaenbHbIX 3HaUEHN, yKasaHHbIX B Tabnmue 9.1.
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Ta6nunuya 9.1
MpegenbHas rnbkocTb lo/i BHELIEHTPEHHO CXKaTbIX 31EMEHTOB
3neMeHTbI npv TeMnepatype 6eTOHa B LIEHTPe TAXeCTU ceveHus, °C
20 50-100 300 500 700 900

BeTOHHbIe 90 80 60 50 45 35
YKene3ob6eToHHbIE 200 145 90 55 - -

MpumeuyaHune— [ns Xene306eTOHHbIX 31EMEHTOB C 04HOCTOPOHHUM apMMPOBaHMEM MpPeAe/bHble TMOKOCTU
NMPUHNMAKTCA KaK and BETOHHbIX 3/IEMEHTOB.

9.4 B KOHCTPYKUMAX 30aHUIA N COOPYXXEHWUIA, WCMbITbIBAOLLMX TeMmnepaTypHble ©
BIKHOCTHbIE BO3AEWCTBUSA, CredyeT MpeaycmarpuBaTb WX paspe3ky TemrepaTypHo-
YCaflOYHbIMN  LUBAMMK, PAaCCTOSHWUA MEXAY KOTOPbIMM Ha3HayalT B 3aBUCMMOCTM OT
TeMMepaTypHbIX YCNOBUIA Y KOHCTPYKTUBHBLIX 0COGEHHOCTEN coopyxeHns (6.27).

Mpn HepaBHOMEPHOM ocagke (yHLAMEHTOB CrefyeT MpeAycMaTpuBaTb pasgeneHve
KOHCTPYKLMIA 0CaA0YHbIMU LLBAMMU,

ApMnpoBaHue
3alMTHbIN cnoli 6eToHa

9.5 Apwmatypa, PpacrnonioXeHHas BHYTPU CEYEHMSI KOHCTPYKUMMW, [AO/MKHA WMETb
3alNTHBIA crnoi GeToHa (KacaTeNbHOE pacCTOsiHME OT  MOBEPXHOCTWM apMmaTypbl A0
COOTBETCTBYHOLLEN FPaHN KOHCTPYKLMIA), 4TOObI 06ecneymBarh:

COBMECTHYH paboTy apMaTypbl C 6ETOHOM;

3alUMTy apmaTtypbl OT BHELUHWX BO3AENCTBMIA (TEXHONMOrMYECKMX, TeMnepaTypHbIX,
BIXXKHOCTHBIX U T.4.);

BO3MOXXHOCTb aHKEPOBKM U CTbIKOBaHUS apMaTypbl;

OFHECTOMKOCTb N OFHECOXPAHHOCTb KOHCTPYKLMIA.

9.6 TonwuWHy 3auWMTHOrO cnos 6eToHa cnegyeT MPUHUMaTb B 3aBUCMMOCTWU OT
Ha3HaYeHNs KOHCTPYKLIMMK, XapakTepa paboTbl apMaTypbl B KOHCTPYKLMM U TemnepaTypbl.
MWHMMasbHble 3HaYEHWUS TOMLWMHbBI 3aLLMTHOrO CN10s 6eTOHA CNeayeT NPUHUMATL HE MEHee:

20 MM — ans paboueit apmMaTypbl B MOHOMMUTHbBIX KOHCTPYKLMSIX;

15 Mm — ans pabouyeii apMaTypbl B COOPHbIX KOHCTPYKLMSAX;

Ha 5 MM MeHblle — A/ KOHCTPYKTVMBHOI apmaTypbl, MO CpPaBHEHMIO C Tpebyemoii
TONLMHOIA 3aLLMTHOrO €nos 6eToHa Ans paboyein apmaTypbl;

BO BCEX CNy4yasiX — He MeHee AMaMeTpa CTEPXXHS apMaTypbl.

MwuHMManbHas TONWMHA 3aWMTHOIO Cos 6eTOHa [JO/MKHA ObITb Mpy TeMnepaType
apMmaTypbl:

o1 50 g0 100°C BK/IKOUUTENBHO ............1,5d;
oT 100 o 300°C BKMHOUNUTENBHO ........... 2,0d;
0T 300°C BKMHOUUTENBHO ....ueevveenneen.. 2,5d.

MWHUMaNbHbIE PACCTONHNS MEXKAY CTEPXKHSIMN apMaTypbl

9.7 MvHUMa/IbHble PACCTOSAHWS B CBETY MEXAY CTEPXHAMU apmatypbl chegyet
NPUHUMAaTL TaKUMK, 4TOObI 06ecneunTb COBMECTHYHO paboTy apmaTtypbl C OGETOHOM WU
KayeCTBEHHOE W3rOTOB/IEHME KOHCTPYKUWM, CBSI3aHHOE C YKNaAKoM W YNJOTHEHUEM
GETOHHOI CMecu, HO He MeHee Hanmbo/bLLEro AnaMeTpa CTEPXKHS, a TakXKe He MeHee, MM:
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25 — Npu roOpu30OHTaIbHOM W/IM HAKNIOHHOM MOMIOXKEHUW CTEPXKHEN HUXKHEW apmaTypsbl,
pacronoXeHHOM B O4UH WAV ABa PALA;

30 — TO Xe, AN BEPXHEN apMaTypbl;

50 — TO >Xe, NpK PacnonoXeHUN HKHen apmaTypbl 60/ee YeM B fBa psga (Kpome
CTEPXKHEN [BYX HVWDKHUX PAAO0B), & Takke Npu GETOHUPOBAHUM CTEPXXHEN B BEPTUKA/IbHOM
MONOXEHUMN.

MpogonbHOe apMuUpoBaHue

9.8 B >Kene3o6eTOHHbIX 3MeMeHTax MJoWaAb CeYeHWst MPOAO/bHON PaCTAHYTO
apMaTypbl, a TaKXe CXaToi, ecnvM OHa TpebyeTcs MO pacyeTy, B MPOLEHTaxX M/oLaau
CeueHns GeTOHa, PaBHOI MPOM3BEAEHNIO LUMPKHBI MPAMOYTO/IbHOTO CeYeHUst NGO LINPUHBI

pebpa TaBpOBOrO (ABYTaBPOBOI0) CeYeHUs Ha pPabouylo BbICOTY CeyeHus, m =$100 %
0

cneayeT NPUMHUMATbL He MeHee, %:
0,1 — B 13rn6aemMbixX, BHELEHTPEHHO PacTHYTbIX 3/IEMEHTaX M BHELEHTPEHHO CXKaTblX

I o
aNeMeHTax Nnpv rmékKocTn -2 <17 (AN NPSAMOYToNbHbIX ceueHuin -2 <5);
i i

I
0,25 - BO BHELUEHTPEHHO CXaTbIX 3feMeHTax npu ruékoctn -2>87 (4N1a
[

o |
MPSIMOYTO/IbHbIX CeUYeHNn -2 >25).
i

[N NPOMEXYTOUHbIX 3HAYEHWIn TMOKOCTU 3/1EMEHTOB 3HAYeHVe s ONpefenstoT Mo
NHTEPMOoNALMN.

B anemeHTax C MpOLO/IbHON apmaTypoK, pacronOXeHHOW PaBHOMEPHO MO KOHTYpYy
CeYeHUs, a TaKXKe B LEHTPa/IbHO PacTAHYTLIX 3/1eMeHTaxX MUHUMaIbHYIO NoLab ceyeHus
BCE NPOAO/MLHON apMmatypbl crefyeT MNPUHWMaTh BABOE 60/blUE YKa3aHHbIX Bblille
3HAYEHWI N OTHOCUTb UX K MOJSTHOM NNOLLaAN ceveHns GeToHa.

9.9 B 6eTOHHbIX KOHCTPYKUMSAX, €eCnM MO3BOMISeT  Temnepatypa, Cnefyet
npegycMaTpuBaTb KOHCTPYKTVMBHOE apMUpPOBaHKe:

B MeCTax pe3Koro u3MeHeHus pasmMepoB CeYeHNs 3/1EMEHTOB;

B GETOHHbIX CTEHaxX Noj 1 Hag npoeMamu;

BO BHELIEHTPEHHO CXaTbIX 3/1IeMeHTax, PacCuMTbIBaEMbIX MO MPOYHOCTM 6e3 paboThbl
pacTsHYTOro 6eToHa, Y rpaHei, rge BO3HMKAKOT PacTArMBaroLLMe HarpsXKeHus; npu 3ToMm
KO3 pULMEHT apMUPOBaHNSA s MPUHUMAKOT He MeHee 0,025 %.

9.10 B »kene306eTOHHbIX IMHEMHbIX KOHCTPYKUMAX U NAUTaX Hanbo/bLuve pacCTOAHNS
MEXAY OCAMU CTEPXHEe NpoAo/nbHOA apmatypbl, obecreymBarolime 3PPEKTUBHOE
BOB/leYeHMe B paboTy 6eTOHa, paBHOMEPHOe pacrpefeneHne HanpsXKeHwin n geopMaumi, a
TaKXe OrpaHvyeHve LUNMPUHbI PaCKPbITUS TPELUH MeXAy CTepXXHAMU apMaTypbl, AO/MKHbI
ObITb He 6oree:

200 MM — npK BbICOTE MonepeYHoro ceveHms h go 150 mm;

1,5 h 1 400 Mm — npu BbICOTE MOMNepPeYyHoro ceyeHms h cabiwe 150 Mm.

B )Kene300eTOHHbIX KO/MoHHax: 400 MM — B HanpasfeHUW, NepneHauKynspHom
NAOCKOCTN M3rnda, n 500 MM — B HarpaBIeHUN MIOCKOCTU U3rmba.
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B >kene306eTOHHbIX CTEHaxX PacCTOAHUSA MEXAY CTEPXHAMW BEPTUKA/IbHON apmatypsbl
npuHMMatoT He 6onee 2t n 400 mm (t — TOMWMHA CTeHbI), a TOPU3OHTa/IbHOW — He Gonee
400 mm.

Han6onblume paccTosHUA MeXAY CTePXXHAMU pacnpefeiMTenibHOn apMaTypbl nNauT
PEKOMeHAYeTCs NpuHMMaTh He 6onee 2h 1 600 Mm.

9.11 B 6ankax u pebpax LWKUPUHOA 6Gonee 150 MM 4YMCNO MPOAONbHLIX PaBOUMX
PacTAHYTbIX CTEPXKHEW B MOMEPEYHOM CeYeHUM [LO/MKHO ObITb He MeHee ABYX. [pu WMpUHE
6anok n pebep 150 MM ¥ MeHee [OMYCKaeTCcs YCTaHaBNMBaTb B MOMEPEYHOM CeYeHUN OfUH
MPOAO/bHLIN CTEPXKEHD.

9.12 B 6ankax fo onopbl Cneayet 4OBOAUTL CTEPXKHW NPOAO/LHOM paboyeli apmaTypbl
HEe MeHee Y2 NNoLWaan CeveHUs CTEPXKHEN B NPO/ETe U He MeHee ABYX CTEPXKHEN.

B nauTax Jo onopbl crefyet JOBOAWUTL CTEPXKHU NPOAO/LHON paboyein apMaTypbl Ha
1 M LWUMPUHBI NANTbI MI0OWAAbI0 CeYeHUA He MeHee 1/3 nnoLaan ceyeHns CTepXKHed Ha 1 m
LUMPUHBI MIATLI B MPOJIETE.

MonepeyHoe apMMpoBaHie

9.13 [MonepeyHyto apmaTypy CreayeT ycTaHaBiMBaTb WCXOAS W3 pacyeTa Ha
BOCMPUATME YCU/IMIA, a TakKke C Le/bl0 OrpaHWYeHns pasBUTUA TPeLWH, YyaepXaHus
NPOAONbHbIX CTEPXKHEN B MPOEKTHOM MONOXKEHUW W NpeaoTBpalleHns KX 6GOKOBOro
BbIMy4MBaHWSA B OOOM HanpaB/ieHUN,

MonepeyHyd apmaTypy YCTaHaB/IMBAalOT Yy BCEX MOBEPXHOCTEN >KeNe306eTOHHbIX
3/1eMeHTOB, BOMM3M KOTOPbIX CTaBUTCH MNPOAO/bHAsA apmatypa. [Mpu 3ToM nonepeyHas
apmaTtypa 40o/hKHa 0XBaTblBaTb KpainHMe NPoA0bHbIE CTEPXKHM.

9.14 OuameTp nonepeyHoin apmatypbl (XOMYTOB) B Bf3aHbIX Kapkacax BHELEHTPEHHO
OKaTblX 3/1EMEHTOB MPUHMMAOT He MeHee 0,25 HambonblUero AvameTpa MpPOAO/bHON
apmaTypbl 1 He MeHee 6 MM.

[vameTp nonepeyHoin apmaTypbl B BSsi3aHbIX KapKacax W3rnbaembiX 31eMEHTOB
MPUHUMAIOT He MeHee 6 MM.

B cBapHbIX Kapkacax [AuaMeTp MOMepeyHoil apmaTypbl MPUHMMAKOT He MeHee
AMameTpa, yCTaHaBNMBaeMOro 13 YC/10BUA CBapKU C HaMbO/bLUMM AMaMeTPOM MPOAOC/bHOM
apmatypbl.

9.15 B ene300eTOHHbIX 3M1EMEHTaX, B KOTOPbIX MOMEepeyHas cunia Mo pacyety He
MOXET OblTb BOCMPMHATA TOMbKO OGETOHOM, CcnefyeT npedycMaTpuBaTb YCTaHOBKY
nonepeyYyHon apmatypsbl ¢ warom He 6onee 0,5ho 1 He 60nee 300 MMm.

B cniowHbIX NaMTax, a Takke B YaCTOPeGPMCTbIX NIMTax BbICOTON He MeHee 300 MM 1
B 6ankax (pebpax) BbICOTOM MeHee 150 MM Ha y4yacTKe 3/1eMeHTa, re nornepeyHas cuna no
pacyeTy BOCMPUHMMAETCS TOMbKO OGETOHOM, MOMEPeYHYd apmaTypy MOXHO He
yCTaHaBMBaTb.

B 6ankax n pebpax BbICOTOM 150 MM 1 60nee, a Takke B 4aCTOPEOPUCTLIX NaMTax
BbicoTo 300 MM ¥ 6onee, Ha ydyacTKax 3/IEMeHTa, e MOoMnepeyHas cuna Mo pacyeTy
BOCMPUHMMAETCA TONbKO OETOHOM, cnedyeT npefycmaTpuBaTb YCTAHOBKY MOMEPEYHON
apmatypsbl ¢ Wwarom He 6onee 0,75ho 1 He 60nee 500 Mwm.

9.16 BO BHELEHTPEHHO CXaTblX /MHEMHbIX 3M1eMeHTax, a TakKkKe B U3rmbaembix
afleMeHTax Mpu HaIMYUK y4YnMTbIBAEMOW B pacyeTe CXXaToil MPOAO/IbHON apMaTypbl, C Le/bo
NpefoTBPaLLEHNS  BbiNy4yMBaHWA  MPOAOMLHOM  apMaTypbl, CnegyeT  yCTaHaBnMBaTb
MonepeyYHy0 apMaTypy C Larom He 6onee 15d 1 He 6onee 500 mm (d — AnaMeTp CXKaToM
NPOAONbLHONM apmaTypbl).
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Ecnv nnowaas ceveHns CXaTtoin Npoo/bHOM apMaTypbl, yCTaHaBMBAEMOW Yy OAHON 13
rpaHeii anemeHTa, 6onee 1,5 %, nonepeyHyo apmaTtypy cneayeTt ycTaHaB/MBaTb C LUAroM He
6onee 10d n He 6onee 300 MM.

9.17 KOHCTpyKUMs XOMYTOB (MOMEPEYHbIX CTEPXKHEA) BO BHELEHTPEHHO CXKaTbIX
NMHEHbIX 3/1eMeHTaX [JO/MKHA ObITb Takol, YT0ObI MPOAO/bHBLIE CTEPXKHK (MO KpaliHen Mepe,
yepes 0AWH) pacnonaraamcb B MectTax nepernobos, a 3TU Neperndbl — Ha PacCTOsIHUM He 60/ee
400 MM no wmrprHe rpaHn. Mpu wupnHe rpaHn He 6onee 400 MM M yucne NPOLOJbHBLIX
CTEPXKHEN Y 3TOW rpaHn He 60/ee YeTblpex AOMYCKaeTCs 0XBaT BCEX MPOAOAbHbIX CTEPXKHEN
OfHVM XOMYTOM.

B anemeHTax, Ha KOTOpble AENCTBYIOT KPYTALIME MOMEHTbI, MOMepeyHas apmarypa
(XomyTbl) AOKHA 06Pa30BbIBaTh 3aMKHYTbIA KOHTYP.

9.18 lMonepeyHyto apmaTypy B MnauTax B 30HE NPOAaBNMBaHWSA YCTaHaBNMBAKOT C
lwarom He 6onee 1/3ho 1 He 60nee 300 MM. CTepXXHW, GnMXKalLUME K KOHTYPY rpy30BOA
nnowaan, pacnonaratoT He 6amxke ho/3 1 He ganee ho/2 0T 3TOro KOHTYypa. [pn 3TOM LWIMpPKHA
30HbI MNOCTaHOBKW MOMEPeYHON apMaTypbl OT KOHTYpa rpy30BOi Niowaamn Lo/mMKHa 6bITb He
mMeHee 1,5ho. PaccTosiHe MeXay CTepXKHSAMMW MOMepeyHoi apmaTypbl B HampaBnieHusX,
napafiefibHbIX CTOPOHAaM PacyeTHOro KOHTYpa, NMPUHMMalOT He 60nee ¥4 ANMHbI CTOPOHbI
pacyeTHOro KOHTYpa.

PacyeTHyIO MOMepeYHyt0 apMaTypy B BUAE CETOK KOCBEHHOr0 apMUpPOBaHUA MNpu
MECTHOM ©XaTun (CMATMK) pacronaraldT B MpeAenax pacyeTHon nnowagn  Apmax,
NpeLCTaBeHHON Ha pUCyHKe 7.8. Ipu pacnonoXeHUN rpy30BOM NAOLLAAN Ha YTy 3NIEMEHTa,
CETKM KOCBEHHOr0 apMMpOBaHmWs pacrosaratoT ro naowaamn ¢ pasmepaMm B KaXkom B3avMHO
neprneHANKYNAPHOM HanpasfeHN He MeHee CyMMbI JJIMH [BYX B3aMIMHO NepreHAVNKYNAPHbIX
CTOPOH Trpy30BOA nNaoOWagM OT Kpas 3/eMeHTa B pacCMaTpvMBaeMOM HarpaB/eHuK
(pcyHok 7.8, T).

Mo rny6uHe CeTKM pacnonarator:

npu TOMLWKMHe 3n1emMeHTa 60/1ee YABOEHHOr0 60/bLIEr0 pa3mepa rpy3oBoi nnowagu — B
npegenax yABOeHHOro pasMepa rpy3oBoii Naowaam;

Npu TOJLLMHE 3/1eMEHTA MeHee YABOEHHOro 60/bLLEro pa3mepa rpy3oBoil Naowan — B
npegenax TONLWVMHbI 3N1EMEHTa.

9.19 MonepeyHas apmaTypa, NPesyCcMOTPEHHas 418 BOCNPUATUAA MOMEPeYHbIX CUI U
KPYTSALLMX MOMEHTOB, a TaKXKe YUMTbiBaeMas Npu pacyeTe Ha NPoAaBMBaHNe, JO/MKHA UMETb
HaJEXHYI0 aHKepOBKY MO KOHLUaM MyTem MNpUBapKuW WM 0XBaTa MPOAO/bHOM apMaTypbl,
obecrneymBatoLLyt0 PaBHOMPOYHOCTb COEAMHEHMIA 1 NOMEPEYHON apMaTypbl.

AHKepoBKa apmaTypbl

9.20 AHKepOBKY apmaTypbl OCYLLECTBAAOT OAHWUM M3 CNeAyHLMX CMOCOB0B UM UX
coYeTaHMeM:

B BMAE NPSMOr0 OKOHYaHMs CTEPXXHA (MpsiMasi aHKepOBKa);

C 3arMboM Ha KOHLIe CTEPXXHS B BUAE KPHOKa, 0Trmba (nanku) unam neTnu;

C NPVBAaPKOI U YCTaHOBKOM MOMEPeYHbIX CTEPXKHEN;

C MPUMEHEHUEM CNeLManbHbIX aHKEPHbIX YCTPOMCTB Ha KOHLIE CTEPXKHSI.

9.21 MpAMy0 aHKEPOBKY M aHKEPOBKY C NarkaMu JOMyCKaeTcs NPUMEHSATb TOMbKO AN
apMaTypbl nepuoagnyeckoro npogund. Ansa pacTAHYTbIX TNafkKuX CTEpXKHe cneayeT
npegycmatpuBaTb KPHOKW, NETAN, NpPUBapeHHble MOMepeyHble CTEPXHU UM cheuuanbHble
aHKepHble YCTPONCTBA.
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Nankn, KPOKW M NeTaMm He PeKOMeHAYeTCs MNPUMEHATb A1 aHKEPOBKW CXATOM
apmartypbl, 3a UCK/IOUEHVEM [TafLKOV apMaTypbl, KOTOPas MOXET MOABEPraTbCa PacTsHXKEHUIO
MPY HEKOTOPbIX BO3MOXKHbIX COYETAHUSAX Harpys3oK.

9.22 Tlpn pacyeTe [OAMHbI aHKEPOBKW apmatypbl ChnefyeT Y4WTbIBATb CrOCo6
aHKepOBKM, Knacc apmatypbl U ee npoduib, gnameTp apmatypbl, NPOYHOCTbL GETOHA U ero
HanpsXXeHHOe COCTOSHME B 30HE aHKEPOBKMW, KOHCTPYKTWBHbIE PELLUEHWSA 3/IEMEHTa B 30He
aHKepoBKYM (Hasmume NonepeyHoil apMaTypbl, NMOMOXKEHNE CTEPXKHEN B CEUEHWUW 3/IEMeHTa U
Ap.).

9.23 bBba3oByo (OCHOBHY) A/IMHY aHKEPOBKM, HEOOXOAUMYHO A8 Nepefayn ycunms B
apmatype Ha 6eTOH C TMOJIHbIM pacyeTHbIM 3HAaYeHUeM COMPOTUB/IEHWUSA apmatypbl
pacTsHXXeHUIO Rst, ONpesenstoT rno qopmyne

|o,an=—RR“A* , (9.1)
bondus
roe As U Us — COOTBETCTBEHHO MJIOWaAb TOMEPEYHOro CeYEHUS aHKepPYyeMOoro CTepXKHS
apmatypbl ¥ NepUMETP ero CevyeHus, onpegensemMble MO HOMUHaILHOMY
AMaMeTpy CTePXHS;

Rst — pacyeTHOe COMPOTUB/IEHME apMaTypbl PacTsHXXKeHUIo, Onpeaensemoe Mo
(hopmyrnie (5.20), npuHMMan yst No Tabnuue 5.13 An1s Temnepatypbl apmMaTypbl B
30He aHKepOBKM;

Rbond — paCYeTHOE COMPOTMB/IEHNE CLENIEHNA apmaTtypbl C 6eTOHOM, NMPUHUMAEMOe
paBHOMEPHO pacrpefeneHHbIM MO [JIMHE aHKEPOBKW W Onpefensiemoe no
(hopmyne
Rbond=N1 N2 Rt 9.2)
rae Row— pacyeTHoe COMpoTuB/IeHNe GETOHa OCEBOMY PaCTSHXKEHWMIO, OMpefenigemMoe Mo
(opmyne (5.7), NnpuHMMasn ygx No Tabnmue 5.3 4ng TemnepaTypbl 6eTOHA B 30HE
aHKepOBKMY;
N1 — KO3((ULMEHT, YUNTLIBAIOLLMNIA BNNSHME BMAA MOBEPXHOCTU apMaTypbl 1
NPUHUMAEMbI PaBHbLIM:

N1 = 1,5 — 4nsa rnagkoi apmartypesl;

N = 2,5 — 4ng apmatypbl NeproanyecKoro npopus;

N2 — KO3PMULMEHT, YUNTbIBAIOLLMIA BUSHME pa3mepa AvameTpa apMaTypbl 1

MPUHUMAEMbIA PaBHbLIM:

N2 =1,0 — npu anameTtpe apmatypbl ds < 32 MM;

n2=0,9 — npu gnameTpe apmatypbl 36 1 40 MM.

9.24 TpebyeMyto pacyeTHYH A/IMHY aHKepPOBKM apMaTypbl C YYETOM KOHCTPYKTUBHOIO
peLeHns 3eMeHTa B 30He aHKEPOBKM OMpefensatoT no gopmyne (9.3), HO NPUHUMAKOT He
meHee 0,3lo.an, @ TAaKXKe He MeHee 15ds n 200 mm.

Lan =ally ,, i' , (9.3)
ef

rae loan — 6a30Bas 4/IMHa aHKepoBKM, onpegensemas no gopmyne (9.1);
Ascal, Asef — NOWAAL MOMEPEYHOr0 CeYeHUs apmatypbl, Tpebyemas Mo pacyeTy W
(haKTMYECKM YCTaHOBNEHHas COOTBETCTBEHHO;
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O — KO3A(PULUMEHT, YUMTbIBAKOLWIMIA BMSIHNE HA [MHY 30HbI  aHKEPOBKMU
HarpsXXeHHOro COCTOAAHUA GeTOHa M apMaTypbl C YY4eTOM TemrepaTypHbIX
AeopMaLmin U cCaMOHANPSHKEHUSA, @ TaKXKe KOHCTPYKTUBHOIO peLleHns 3/1eMeHTa
B 30HE aHKepOBKW;
a=1,0 — 4nd pacTAHYTbIX CTEPXXHEN;
a=0,75— Ans ckKaTbIX CTEPXHEN NepnoanyecKoro npoguns ¢ NPSMbIMIU KOHL,aMW
VNN TNafKoW apMaTypbl C KproKamu.

JlonyckaeTcs yMeHbLUaTb AMHY aHKEPOBKW B 3aBUCMMOCTM OT KO/IMYECTBa 1 AuameTpa
MOMepeyHon apmaTypbl, BUAA aHKEPYIOLMX YCTPOWCTB U BENIMUMHbBI NOMEPeYHOro o6xaTus
6eToHa B 30He aHKepOBKW, HO He MeHee YyeM Ha 30 %. B ntobom cnyyae hakTUUeCKyro 4/IMHY
aHKepoBKM NpuUHUMatoT He MeHee 0,3lo,an, & TakXxe He MeHee 15ds 1 200 mm.

9.25 Ycunue Ns, BOCNPYHUMaeMOe aHKepyeMbIM CTEPXKHEM apMaTypbl, ONpPeaenstoT no

(hopmyne
_RAL g A, 04)

an
As,cal — 1,

rae lan —4MHa aHKEPOBKMK, onpedensemas no 9.25, NpMHUMAas OTHOLLEHME —==
ef
Is — paccTosiHMe OT KOHL,A aHKEPYEMOrO CTEPXHSA [0 PaccMaTpuBaeMoro MorepeyHoro
CeyeHus 3/IeMeHTa, NPUHUMAaEMOe B KauyeCTBe 4JIMHbl aHKEPOBKKU, TpebyeMoin A/
nepegaun ycunus Ns B apMaType Ha 6eToH;
Rst — pacyeTHOe COMNPOTUB/IEHWE apMaTypbl PacTSXeHWIO, Onpeaensemoe Mo opmyne
(5.20), npuHMMas yst o Tabmuue 5.13 ana TemnepaTtypbl apmaTypbl B 30He aHKEPOBKY;
As — nnowasb nornepeyHoro cevyeHns aHKepyeMoro CTepXxHs.

9.26 Ha kpailHMX CBOOOAHLIX OMOpax 3/EMEHTOB [JJIMHA 3anycka pPacTAHYTbIX
CTEPXKHEN 3a BHYTPEHHIOK paHb CBOOOAHON OMopbl MpW BbINOAHEHUN YCoBUA Q < Qi
(cm. 7.22-7.26) pomkHa cocTaBnsiTb He MeHee 5ds. EcnvM  ykaszaHHOe YCNOBME He
cobnrogaeTcs, A/IMHY 3anycKa apMaTypbl 3a rpaHb ornopbl onpeaenstoT no 9.25.

9.27 Mpwn YCTPOICTBE Ha KOHLAX CTEPXHelW CneluaibHbIX aHKepOB B BuAe MNacTWH,
LWalib, raek, yrosikoB, BbIC&KEHHbIX 0/10BOK W T.M. N/OLWAaAb KOHTaKTa aHkepa ¢ 6eTOHOM
[O/MKHa Y[OBNETBOPSATL YC/IOBMKO MNPOYHOCTU 6GeToHa Ha cMmsTve. Kpome TOro, npu
MPOEKTMPOBaHNN aHKEePHbIX [eTaneil cnefyeT Y4YMTbiBaTb XapakTepucTUKM MeTaina no
CBapUBaeMOCTH, a TaKXXe Crocobbl U YCNOBUS CBAPKW.

N

S

CoefyHeHUst apMaTypbl

9.28 [ins coegnHEHNa apMaTypbl MPUHUMAKOT OAWH U3 CIeAYIOLWMX TUNOB CTbIKOB:

a) CTbIKV BHaX/1eCTKy 6e3 CBapKu:

C MPAMbIMU KOHLAMW CTEPXKHEN NEPMOANYECKOro Npotnns;

C NPSMbIMA KOHLAMW CTEPXKHEN C NMPUBAPKOM WM YCTaHOBKOW Ha [/IMHE HaX/ecTKu
MOMNepPeYHbIX CTEPXKHEN;

C 3arnbamm Ha KoHUax (KPHOKW, nanku, NeTtau); npyu 3TOM ANS FNagKuX CTepyKHE
MPUMEHAIOT TOIbKO KPKOKM 1 NETAN.

) CBapHbIE 1 MEXaHNYECKME CTbIKOBbIE COEANHEHNS:

CBapKoW apmartypsl;

C NMPUMEHEHMEM CreunanbHbIX MeXaHUYecKnx YCTPOICTB (OMpeccoBaHHble MydTamu
CTbIKW, COeAMHEHVe apMmaTypbl C BWHTOBbIM MMEPUOANYECKAM MNpPOdUIeM pe3b60BbIMU

MydhTamm n gp.).
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9.29 CrTblkM apmatypbl BHaxnecTky (6e3 CBapku) MPUMEHSIOT MPU  CTbIKOBAHWM
CTEPXXHEA ¢ auameTpom paboueli apmatypbl He 6onee 40 MM. Ha coefuHeHus apMaTypbl
BHAX/1ECTKY pPacrnpoCTPaHATCA YKasaHus 9.22.

CTbIK/ pacTAHYTOM WAM CXKaTOM apmaTtypbl LO/MKHbI UMETb [/MHY Mepenycka
(HaxnecTkn) He MeHee 3HaYeHNs ANKNHbI le, onpeaensemoro no gpopmyne

L (9.5)

roe  loan— 6a30Bas f/iMHa aHKepoBKW, onpegensemas no gopmyne (9.1);
As,cal, As,ef — CM. 924,

o — KOI(PPULMEHT, YUUTLIBAIOLLMIA BANAHNE HANPSHKEHHOTO COCTOSAHMA apMaTypbl,
KOMIMYECTBO CTbIKYeMOW apmMaTypbl MO O THOLLIEHMIO K 0O6LLEMY KOMMYeCTBY
apmaTtypbl B 3TOM CEYEHUWU W PACCTOAHUS MEXAY C ThIKYEMbIMU  CTEPXHAMMU.

Mpu coefvHeHUN apMaTtypbl NMEpPUOANYEcKOro Npomuaa € NPAMbIMA KOHUaMK, a
TaKKe rNagknux CTepXXHEM ¢ Kapkacamy uWAM  neTnsaMu  6e3  JOMOAHUTESbHbIX
aHKepylLWmnx  YCTPOMCTB,  KOIPPUUMEHT d ons pacTAHYTOW apmarypsl
NPUHUMAOT paBHbIM 1,2 1 ana cxartoi apmatypbl — 0,9. Tpu 3TOM AOMKHbI ObITb
COO/0EHbI CeaytoLLme YyCnoBus:

OTHOCUTE/NIbHOE KO/IMYECTBO CTbIKYeMOW B OAHOM pPacYeTHOM CEYEHWUMU 3/leMeHTa
paboyeli pacTAHYTOM apmaTypbl NEPMOAMYECKOro npotmns AOMKHO ObiTb He 60nee 50 %,
rNafiKovi apmaTypbl C KptOKaMu Uamn netinsMmn — He 6onee 25 %;

ycunve, BOCMPUHMMAaeMOe BCeli NMOonepeyvHon apmMaTypoil, ycTaHaBNMBaeMON B nNpegeniax
CTbIKa, JO/MKHO ObITb HE MeHee MOJIOBUHbI YCUINA, BOCMIPUHNMAEMOrO CTbIKYeMOR B OLHOM
pacyeTHOM CEYEHWNM 3MIEMEHTA PACTSAHYTONM paboyeil apmaTypon.

CTbIKV paboueiil pacTAHYTON apMaTypbl BHax/IeCTKy 6e3 CBapKu CrefyeT, Kak npasuio,
pacrnonaraTb «Bpa3texky». [Mpy 3TOM CUMTAETCA, YTO CTbIKM PacrofioKeHbl B PasHbIX
CEYEHUAX, eCIN PACCTOAHMA MeXAy ONMKHUMM KOHLAMU CTePXKHEl HaxNecTOK He MeHee
0,3ls.

PacnpefenvTenbHYIO U CXaTyr apmaTypy LOMYCKaeTCs CTbIKOBATb B O4HOM CEYEHUN.

PaccTosiH/e MeXAy CTbIKyeMbiMM pPaboumMMn  CTEPXHAMMU apmaTtypbl He  [O/HKHO
npeBbILWaTh 4ds.

PaccTosHMe MeXay COCefHUMW CTbIKaMW BHaxX/IECTKY MO LUMPUHE 3/1eMeHTa LO/HKHO
ObiTb He MeHee 2ds u 30 MM. B KayecTBe OAHOIO PaCYETHOIO CeYeHUs 3/IEMEHTa,
paccMaTpuBaeMoro A ornpegeneHnus OTHOCUTENIbHOIO KOMIMYeCTBa CTbIKYyeMO apMaTypbl B
OJHOM CeYeHUM, NPUHMUMAIOT YUacCTOK 3/1eMeHTa BAO/b CTbIKYeMOA apmaTypbl AamHon 1,3ls.
CunTaeTcs, YTO CTbIKM apmaTypbl PacrnosoXeHbl B O4HOM PaCYeTHOM CEYEHUU, eCN LeHTPbI
3TUX CTbIKOB HaxoAATcA B Mpefenax A/MHbI 3TOro y4yacTtka. [lonyckaetcsi yBenmMyvBaTb
OTHOCUTE/IbHOE KOJIMYECTBO CTbIKYeMOW B OLHOM PacyeTHOM CeYeHWUW 3/1eMeHTa pabouein
apmatypbl o 100 %, npuHMMas 3HavyeHWe KoadguumeHta o = 2. TlpyM OTHOCUTE/IbHOM
KONMYeCTBe CTbIKyeMOW B OJHOM PaCTAHYTOM CEYEHUW apMaTypbl NEPUOAMNYECKOrO Npoguns
6onee 50 % w rnagkoin apmatypbl 6onee 25 %, 3HaveHMe Ko3ahduLmeHTa o onpeaenstoT no
NNHENHOW UHTEPMONALMN.

Mpn HaMuUMKM [OMONHUTENbHBIX aHKEPYHLMX YCTPOMCTB Ha KOHLAX CTblKYeMbIX
CTepXXHeN (NpuBapKa MOMepevyHor apmatypbl, 3armd KOHLOB CTEPXKHEW MepuoaMyecKoro
npoguna 1 ap.) 4IMHa Nepenycka CTbIKyeMbIX CTEPXKHEN MOXET ObITb YMeHbLUEHa He 60see
yeM Ha 30%. B nobom cnyuvae, hakTMyecKas [A/MHA Nepenycka Ao/MKHA ObiTb HE MeHee
0,4alo.an, He MeHee 20ds 1 He MeHee 250 MM.

96

OOO "MITKM" Ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org canT: https://mpkm.org/



CIn 27.13330.2011

9.30 Mpw coeanHeHUM apmaTypbl C UCMNOMb30BAHNEM CBapKK, BbIGOP TUMOB CBApPHOIO
COeUHEHNA W CNOCOGOB CBapkyM MPOWM3BOLAAT C YYeTOM YC/MIOBWI  3KchyaTauum
KOHCTPYKLUW, CBapuBaeMOCTU CTaM U TpeboBaHWA MO TEXHOMOMMU W3rOTOB/IEHUS B
COOTBETCTBMU C AENCTBYIOLWMMM HOPMaTMBHbIMKU AoKyMeHTamu (TOCT 14098).

9.31 Mpw MCNOMb30BaHUM ANA CTbIKOB apMaTypbl MeXaHWYeCKMX YCTPOWCTB B BUAE
My(pT (My(hThl Ha pe3bbe, onpeccoBaHHble My(Tbl U T.4.), HECYLLAA CMOCOOHOCTb MY(hTOBOIO
COeIMHEHUS [O/MKHA ObITb TaKOW >Ke, YTO U CTbIKyeMbIX CTepXXHeil. KOHUbI CTbIKyeMbIX
CTEPXXHEW CnefyeT 3aBOAWTL Ha TPebyeMyto A/IMHY B My(TY, ONpeaenseMyto pacyeTom 1w
OMbITHLIM MYTEM.

CHyTble CTep>KHN

9.32 Tpn npvMeHeHUU THYTOW apmatypbl (OTrMbbl, 3arnbbl KOHLOB CTEpPXXHEN)
MUHVMaNbHBINA AnameTp 3arnba oTAe/IbHOIO CTEPXKHSA JOMKEH ObITb TakMM, UTOObLI N30EXKaTb
paspyLlUeHUss WAn packaniblBaHWA 6eTOHa BHYTPU 3armba apMaTypHOro CTEpXKHA W ero
paspyLUeHve B MeCTe 3armoa.

MWHUMa/bHBIA AvameTp onpaBku don 418 apMaTypbl MPUHUMAOT B 3aBUCUMOCTU OT
AnameTpa CTEPXKHSA ds HE MeHee:

ANSA TNafKNX CTEPXKHEN:

don=2,5ds npn ds< 20 mm;

don=4ds npn ds= 20 mm;

0151 CTEPXKHEN NepUoAnNYECcKOro npoguns:

don=5 ds npun ds< 20 MM;

don=8ds npu ds=20 mMm.

CTbIKN 3/1eMEHTOB COOPHbIX KOHCTPYKLMIA

9.33 CTbIK/ MeXAy CTEHOBbIMY NaHENSMUN M3 XXapOCTONKOro 6eToHa npeaycmaTpuBatoT
Ha pacTBOpe, C YCTaHOBKON GETOHHOro 6pyca pasmepoM 5x5 cm (pucyHoK 9.1). B cTbIKax
naHesnei, NepekpbIBalOLLMX paboyee MPOCTPAHCTBO TEM0BOrO arperara, GETOHHbIN 6pyc
yCTaHaBNMBAOT Ha PaCcTBOPe C MeHee Harpetoi CTOPOHbI pebep. MpOCTpaHCTBO Mexay
pebpaMmn CTbIKyeMbIX MOABECHbLIX MaHENeil ¢ KOHCOMbHbIMW BbICTYNamy NAUTbI 3aN0NHAOT
TeNnN0oM30MALMOHHBLIM MaTepuanom.

CTblKM MeXAy MaHensiMyM 13 Nerkoro >XapoCTOMKOro 6eToHa 3ano/iHAT PacTBOPOM
MPOYHOCTLIO Ha CXaTue, MeHbLLUE MNPOYHOCTM 6eToHa yTepoBKW. MapKy pacTBopa
NPUHMMAtOT He HkKe M15. MpoaonbHbIE TOPLEBLIE MOBEPXHOCTM NaHenen A0MKHbI UMETb
nasbl UM CKOCbI, YEPXMBAKOLLME PACTBOP OT BbiMafeHMS.

TONWWHY LWBa CTbiKa MeX/y COOPHbIMI 3NIEMEHTaMW TEN/OBbIX arperaTtoB NPUHUMAaKT
He MeHee 20 mm.

9.34 CoeavHeHve apmaTypbl B COOPHbIX 3/IEMEHTaX W3 >KapOCTOMKOro 6GeTOoHa
AONYCKAeTCS BbINOMHATL Yepe3 OKaNMANAOLMe YronKW, CTbIKOBblE HaKMaAKW UAK MyTem
CTbIKOBaHWS apMaTypbl BHaxX/1ECTKY.

B cTbikax naHenen, nepefaroLLmMX YCUIMS OT apMaTypbl Yepe3 KOCbIHKY Ha CTbIKOBYH
HaKNagKy C 3KCLEHTPUCMTETOM, NpeaycMaTpuBatoT aHKepbl M3 apMaTypbl NepUoAMYECKOro
npodunns. AnnHa aHKepPHbIX CTEPXKHEN, NPUBAPEHHbIX K NNACTUHE «BTaBP» WM BHAXNECTKY,
A0MKHa 6bITb He MeHee lan.
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Ecnm  HeoGXoAuMylO pacuyeTHY [AAMHY aHKepoB TPYAHO BbiAepXaTb M3-3a
TemnepaTtypbl, MpPeBbilLAOWE NpeaenbHO  JONYCTUMYK — TeMnepaTypy  NpUMeHeHUs
apMaTypbl, yCTaHaBNBAeMOl MO pacyeTy, TO YMEHbLUAKT ANMHY aHKEPOB C 06s3aTe/bHOl
MPUBAPKOIA K €ro KOHLLY J0MONHNTENBHON NNacTUHBI.

2] d} el )
11 12 Wmm 3 10 11 20 mu > 12 40 mm 7
1
11
- o 3 _-__ 1. i ] ':. ST 3 : -; ; B
e i __"l'-\';_li ok L .'.'_ 'I} TUAL
U N 77 %
b 40 wim ¥ b0 um 3

a — CTbIK PeOPUCTBLIX MaHenei B CTeHax; 6 — TO XKe, B MOKPLITUSAX; B — TO Xe, C KOHCO/bHbIMW BbICTYMamMu; T —
CTbIK ABYXC/MOMHbIX NaHesne; 4 — CTbIK NaHeseid ¢ OKaiMAAIOLLIMM apMaTypHbIM KapkacoMm; e — CTblK NaHenei ¢
OKaMIAKOLLMM KapKacOM W3 TAXENOro >KapOCTOMKOro 6eTOHa; > — CTbIK MaHesei M3 Nerkoro >apocTONKOro
6eTOHa; 1 — TKeNbIVi XXapoCTOVKMIA BETOH; 2 — apMaTyPHBbII KapKac; 3 — IErKuiA XxapocToikviA 6eToH ¢ @1100 1 MeHee; 4 —
6pycok ceveHvieM 5050 MM 13 TSXKENOrO >KapoCTOMKOro 6eToHa; 5 — cTepxkeHb @ 6 MM; 6 — >KapoCTOVKMiA pacTBop; 7 —
YrofioK >XeCTKOCTW NaHenun; 8 — >XapoCTOWKWA nerkuii 6etoH ¢ @ 1200 n 6Gonee; 9 — aHkep; 10—
TEN/I0M30IALMOHHAsA NPOC/ONKA TOALWMHON 10-20 MM; 11 — MeTanMyeckuin ICT; 12 — CTbIKOBast HaK/agka

PrcyHOK 9.1 — CTbIKU 3/1EMEHTOB CO0PHBLIX KOHCTPYKLMIA U3 )KapoCTOMKoro 6eToHa

OTaenbHble KOHCTPYKTUBHbIE TPe6oBaHMSA

9.35 LLInprHy TemnepaTypHO-YCaf04HOro LWBa b B 3aBUCUMOCTM OT pacCTOAHMS MeXay
lweamu | onpegensoT no opmyne

b=gl. (9.6)

OTHOCUTENbHOE YANMHEHWE OCK 3N1EMEHTa &t BbIYMCMAKOT B 3aBUCMMOCTWU OT BUAa
KOHCTPYKLMN N XapaKTepa Harpesa no 6.21-6.24.

LLvpnHy  TemnepaTypHO-YCao4yHOro LWBa, BblYMCIEHHYO Mo  qopmyne  (9.6),
yeefmumBatoT Ha 30 %, ecnM LOB 3anosiHseTcA  acbecTOBEPMUKY/IMTOBLIM  PacTBOPOM,
KaOo/IMHOBOW BATOW /N LLIHYPOBbLIM ac6eCTOM, CMOYEHHBIM B I/IMHAHOM pacTeope (PUCYHOK 9.2).

98

OO0 "MITKM" Ten. +7 (8452) 68-30-08 an. nouta: sales@mpkm.org canT: https://mpkm.org/



CIn 27.13330.2011

TemnepaTypHO-yCcafjouHble LWBbI B OETOHHbLIX W XeNne3006eTOHHbIX KOHCTPYKLMSAX
NPUHMMAIOT LLMPUHOIN He MeHee 20 MM.

Korga paeneHve B paboyeM MNpPOCTPaHCTBE TEMNJ0BOr0 arperata He paBHO
aTMocthepHOMY, TeMmnepaTypHO-YCafOUHbIA LWOB AO0MKEH VMETb YLUMPEHWE ANS YCTaHOBKM
6eToHHOro 6pyca. bpyc yctaHaBnMBalOT Hacyxo 6e3 pacTBopa. Mexay 6pycom M MeHee
HarpeToi MOBEPXHOCTbIO LUOB 3amno/IHAKT NErko AetopmMupyembiM TEMIOU30NALNOHHBIM
MaTepuanom.

B neuvax, rae TpebyeTcs repMeTMYHOCTb paboyero MpPOCTPaHCTBa, C HapYy)XXKHOM
MOBEPXHOCTW B TeMMNepaTypHO-YCa04HOM LUBE AO/KEH NpeLycMaTprBaTbCA KOMMEHcaTop.

P

e
[]
BT
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P | M
=
el

i
'S

a — LLOB, 3amnO/HEHHbIV LUHYPOBLIM ac6ecToM; 6 — TO Xe, C 6ETOHHbIM GPYCKOM; B — TO XXe, C METaNNYeCKM
KOMMEHCaTOPOM; 1 — LLIHYPOBOWA ac6ecT, CMOYEHHbIN B FNIMHAHOM PacTBoOpe; 2 — GETOHHLIA 6pycoK; 3 —
KOMMeHcaTop; 4 — CTaNbHOM CTePXKeHb ANaMETPOM 6 MM

PricyHOK 9.2 — TemnepaTypHble LWBbI B KOHCTPYKLMSX U3 XKapOCTOMKOro 6eToHa

9.36. [ns opraHM30BaHHOr0 pasBUTUA YCALOYHbIX TPewuH B GETOHE CO CTOPOHbI
paboyero MpoOCTpaHCTBA TEM/I0BOr0 arperara npegycMaTpuBatoT ycagouHble Lwsbl. LLIBbI
LUMPUHOA 2-3 MM 1 TNYyBUHON, paBHOM 1/10 BbICOTbI CeYeHMs, HO He MeHee 20 MM, cneayeT
pacnonaratb Yepe3 60 CM B ABYX B3aVIMHO MeprneHANKYNAPHbIX HanpaBneHusax (pUcyHok 9.3).

9.37 Ycunms OT HepaBHOMEPHOrO HarpeBa 6eTOHa MO BbICOTE CEYEHUS 3NeMeHTa
[0MYCKaeTCs YMeHbLLATb:

YCTPOMCTBOM KOMMEHCALMOHHbIX LUBOB B 60/1ee Harpetor CXaToil 30He 6eToHa
(prcyHoK 9.3). KoMMNeHCaLUMOHHBbIE LBbI LUMPUHON 2-5 MM crieflyeT pacnonaraTte vepes 60 cm
Ha rnybuHy He 6onee 0,5 BbICOTbI CEUEHUS 3/IEMEHTA B HaNpas/ieHNW, NEPNEHANKYNIAPHOM K
[EVCTBMIO CXXMMAtOLMX YCUNWIA OT BO3AENCTBUA TeMNepaTypbl;

MOBbILLEHNEM TeMMepPaTypbl PaCTAHYTOM apMaTypbl, PacnooXKeHHON y MeHee HarpeToii
rpaHn 6eToHa, MNOCPEACTBOM YBE/MYEHWUA TOJLWMHbI  3aWMUTHOrO C€nosi 6eToHa wn
YCTPONCTBOM HapY)XHOW TENION30NALMN.

9.38 B ene306eTOHHbIX KOHCTPYKLUMAX M3 XapOCTOMKOro 6eToHa A/l BOCNPUATUSA
pacTArMBatoLLMX YCUNWUIA YCTaHaB/MBAOT apMaTypy Y MeHee Harpetoli rpaHu CceyeHus
aNleMeHTa.
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LS
GO0—900 MM

F | i
57 | 600—900 mm |

a — KOMMEHCALMOHHbIE; 6 — ycafouHble; 1 — KOMMEHCALMOHHbIN LLOB LWWMPUHON 2-5 MM; 2 — YCaf04HbIl LLOB
rnyéuHoii 0,1ht v WupnHoi 2-3 MM

PucyHok 9.3 — LLIBbI CO CTOPOHbI HArPEBAEMOI MOBEPXHOCTU B KOHCTPYKLUSIX
W3 )XapoCTOoliKoro 6eToHa

Ecnm B KOHCTPYKUMAX OT Harpysku pacTarvsaroLime YCuUnMs BO3HMKAKOT CO CTOPOHbI
0ofiee HarpeTolM rpaHW CeYeHUs 3/MIeMeHTa, TO apMaTypa MOXeT BOCMPUHMMATb
pacTArvBaroLiMe ycunms npu Temnepatype, He NPEBbILAOLIEA NPeAenbHO AONYCTUMYHO
TemnepaTypy NpMMeHeHNs apMaTypbl, yCTaHaBIMBaeMyto Mo pacyeTy (Tabnuua 5.10).

[ns  CHWMXeHMs TemnepaTypbl apMaTypbl [JOMYCKaeTCA YBeNNYMBaTb  TOMLLMHY
3alUMTHOrO cnosi 6eToHa y 60/1ee HarpeTon rpaHN CeYeHUs 3MeMEHTa [0 LUECTU AMameTpoB
NPOAONLHONM apmaTypbl WX NpefycMaTpyBaTb TENI0M30ALMI0 U3 NEFKOr0 YKapoCTOMKOro
6eToHa (pucyHoK 9.4).

Ha rpaHuue GETOHOB pa3HbiX BWAOB ChefyeT YCTaHaBNMBaTb KOHCTPYKTUBHYHO
apmaTypy W3 >KapoCTOMKOW CTasn AuvameTpom He 6onee 4 MM, KoTopas AO/DKHa ObiTb
npurBapeHa K XoMyTam.

TemnepaTypa Harpea KOHCTPYKTUBHON apMaTypbl He JO/DKHA NpeBbIaTh NpeaeibHO
AONYCTMMYKO TemnepaTypy MPUMEHEHUS KOHCTPYKTVMBHOW apMaTypbl, YKa3aHHYH B
Tabnuue 5.10.

9.39 Hecywme M HeHecyllne KOHCTPYKLMMW TEMJIOBLIX arperaTtoB BbIMOMNHAKT U3
COOPHbIX  OAHOCMOWHbLIX WX  MHOFOCMOMHLIX 3nemeHTOB. COOpHble  OorpaxgaroLyme
KOHCTPYKLUW NpeaycMaTpuBatoT U3 6/10K0B, NIUT U NaHenen.

B ABYXCNOVHbIX NaHensix, NpPoeKTUpyeMbIX M3 pasHblX BUAOB XKAPOCTOMKOro 6eTOHa,
TENNON30NALUMOHHBIA NErKUA XKapoCTOMKWIA GETOH MOXET npeaycmMaTpuBaTbCs Kak Co
CTOPOHbI Paboyero NPOCTPaHCTBA, TaK M C HaPYXXHOW CTOPOHbI TEM/I0BOrO arperara.

[ns  ynydweHns COBMECTHOM paboTbl OTAeNbHbIX CroeB 6GeTOHa [0oMyCcKaeTcs
npefgycmatpuBaTb YCTaHOBKY KOHCTPYKTVMBHOW apMaTypbl UM aHKEPOB. ApMaTypa 3axoauT
B KaKAbI CNoil 6eTOHa Ha rnyouHy He MeHee 50 MM. Ecnm B 30He CONpPsXKEHNS OTAENbHbIX
cnoeB GeTOHa TemnepaTypa NPeBbILAeT NpPeaebHO AONYCTUMYHO TeMMepaTypy NpUMeHeHUs
KOHCTPYKTUBHOW apmaTypbl, yKasaHHYyt0 B Tabnuue 5.10, TO A4/ YCUNEHUS CBA3N MeXAy
CNOSIMM YCTPaMBaKOT BbICTYNbl NN GETOHHbIE LUMOHKMN.
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1 — TAKENbIiA )XapOCTONKNIA 6ETOH; 2 — TEN/I0M30NALMOHHBIA CMOI U3 NIErKOr0 XXapoCTOMKOro 6eToHa; 3 — ceTka n3
YKapOoCTOWKOl CTanm AnaMeTpom 4 MM; 4 — npogosnbHas paboyas apmatypa

PucyHoK 9.4 — KOHCTPYKUMS U3rMbaemoro Xene306eTOHHOr0 3/1eMeHTa, HarpeBaemoro [0
TemnepaTypbl 60nee 400 °C €O CTOPOHbI PacTAHYTONM 30HbI

B pebpucTbix naHensx naMty U pebpa BbIMOMHAKT M3 THKENOr0 WAN JIErKoro
KOHCTPYKLMOHHOIO >KapoCTOMKOro 6eToHa. B Mectax conpsbkeHuss pebep € MAUTON
yCTpauBatoT ByTbl. Mexzay pebpamu C MeHee HarpeToil CTOPOHbI pacrosnaralT TenaoByto
M30NALMI0 U3 NIErKOro XapoCTOMKOro 6eToHa U U3 Tenaon3oNAaLMOHHbIX MaTepuanos. B
pebpax naHenu npefycMaTpyvBaloT apMaTypHble KapKacbl, KOTOPbIE AO/HKHbI ObITb 3aBefeHbI
B GETOH NAMTbI HE MeHee Yem Ha 50 mm. MMpy HeobxoammocTu, pebpa MOryT BbICTYNaTh 3a
HapY)XXHYI0 MOBEPXHOCTb TEM/I0BON M30nauMn. MAnTy naHenu apMupyrtoT KOHCTPYKTUBHOM
CBapHOW CETKOM W3 apmaTypbl [AMameTpoM He 6onee 4 MM C PacCTOSHUSIMU MEXAay
CTEPXKHAMU He MeHee 100 mm.

TemnepaTtypa HarpeBa CBapHOW CETKWN He [0/HKHA NPEBbLILATb NPeaesibHO A0NYyCTUMYH
TemnepaTtypy NPUMeHeHUs KOHCTPYKTMBHOIN apmatypbl, yKa3aHHyt0 B Tabnuue 5.10. Ecim
TemrepaTypa HarpeBa MAWTbl MaHeN MpPeBbIIAeT MpefesibHO AOMYCTUMYHO TeMmnepartypy
MPYMeHEeHNS KOHCTPYKTUBHOW apMaTypbl, 4ONYCKAtOT M/UTY HE apMUPOBATh.

[ns HeHecywmx 06/1ErYeHHbIX OrpaXK4aroLmX KOHCTPYKLMIA TEnioBbIX arperatos
npeaycMaTpuBalOT JIErKMe >KapoCTOWKMe OeTOHbl M 3(EKTUBHbIE TEN0MU30NALMNOHHbIE
maTepuabl.

9.40 B fBYXCMOVHbIX NaHensx Ha MeTa/l/IMYecKoM NINCTE NIErKWIA XKapoCTONKNIA 6eTOH
KpenaT aHKepamu, NpuBapeHHbIMU K IMCTY (PUCYHOK 9.5). AHKepbl NPUHUMAKOT ANaMETPOM
6-10 MM nnn B BMae nonoc 3x20 mm. [nnHa aHkepa Ao/KHa OblTb HE MeHee MOJI0BUHbI
TONWMHBI PYTEPOBKM, a PacCTOsIHNE MEXAY HUMK — He 6oniee 250 MM. MeTanimyeckunin ninct
TO/ILLMHON He MeHee 3 MM [0/DKEH UMETb OTOTHYTbIE Kpast UM NPUBAPEHHbIe «Ha Nepo» Mo
KOHTYPY YrO/KW.

B naHensx C OKalMANAIOLWMM KapkacoMm MpAMOYrOfibHOro Wau TpanewmeBuaHOro
cedeHuss pebpa npegycMaTtpuBalOT M3 TSXKENOro WM JIEFKOr0  KOHCTPYKLMOHHOIO
YKapocToMKoro GeToHa, a MPOCTPaHCTBO MeXAy pebpamMmu Ha BCHO TO/LUMHY 3arOfHAT
TENNON30MALUMOHHBLIM  IETKAM  YKapOCTOWKMM  6eTOHOM. Pebpa apMUpYOT  MJIOCKAMU
KapKacamu, pacrnosioXKeHHbIMW C MEHee HarpeToi CTOPOHbI.

KpenneHve naHenei K Kapkacy OCYLLECTBMSAOT Ha 60/1Tax WAK Ha CBapKe Tak, YToObI
naHenn Morsiv CBO604HO NnepeMeLLaTbCs Npu Harpese.

B KOHCTPYKUMAX TEMIOBbIX arperatoB M3 MOHO/IMTHOIO >Kenie306eToHa CO CTOPOHbI
paboyero npPOCTPaHCTBA B Yr/iaX COMPSXKEHUA CTEH, a TaKKe CTeH C MOKPbITUEM W
NepekpbITUEM NpeLycMaTpUBatoT BYTbI.
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Mpn TemnepaType paboyero MpoCTpaHCTBa TEMNa0BOro arperata cebiie 800 °C
OrpaXaatoLyro KOHCTPYKLMIO, C LE/bl0 YBENMYEHUS ee TEPMMYECKOro COMPOTUBMEHWS,
[enatoT MHOIOC/I0MHOW C BK/IKOYEHNEM B €€ COCTaB C/1I0eB M3 3PMEKTUBHON TEMI0U30NALMN
(prcyHok 9.5, 1).

MHorocnoHas Hecywas WM CaMOHeCyLlas KOHCTPYKUMS CO CTOPOHbI paboyero
MPOCTPaHCTBA UMEET (PyTEePOBOYHYHO M/UTY W3 XKAPOCTOMKOro GeTOHa, a C HeHarpeBaeMol
CTOPOHbI — Hecyllee OCHOBaHWE B BUE XXeNe306eTOHHOM NINTbI NN META/IINYECKOr0 NCTa
C OKaNMNAOWMUMK  YronikaMmnu. BONOKHWUCTbIE OrHEYyrnopHble MaTepuanbl NPUMEHST B
TEMMEePaTypHbIX 30HaxX CEYEHUS| KOHCTPYKUWW, eCn HEeBO3MOXKHO MpuMeHeHMe 60nee
AELEeBbIX N MeHee Ae(UUMTHBIX MaTepnasnoB, HanpuMmep, NAAT AKX MaToOB U3 MUHEPaIbHOW
BaTbl.

9.41 [na obecrneyeHNss HaAeXHOro COeAMHEHWNS HECYLLIEro u qyTepoBOYHOrO C/OEB
MHOTOC/IOMHOW (PYTEPOBKM PEKOMEHAYETCA MPUMEHATb MPOCTPAHCTBEHHbIE aHKEPbl B BUAE
COEMHEHHbIX MeXAy CO00/ KpPectoobpasHO YCTaHOBMEHHbIX THYTbIX  CTEPXKHEN,
PacnosioKeHHbIX NepneHanKyNspHo K apMaTypHOW ceTke (PUCYHOK 9.6).

MpOCTPaHCTBEHHbIE aHKepbl YCTaHaBNMBAKOT B LUBaX MNAWTHON M MUHepasoBaTHOM
N30NALUN.

PaccTosiHVe MeXay aHKepamu npuHuMatoT B npegenax 0,7-1 M, a pacCTosiH1E OT KpaeB
naHenn [0 LeHTpa NPOCTPaHCTBEHHOIO aHKepa MPUHMMAOT KpaTHbIM - pasmepy nauT
TeNN0M30/ALMMN 1 PaBHbIM MOSIOBMHE PACCTOSAHNA MeXAY aHKepamu. ManTa ns apocTonKoro
6eToHa, 3aKpenjieHHass C TMOMOLWbK aHKepoB, OT [eNCTBUA COBCTBEHHOro Beca B
FOPU3OHT/IbHOM  MOMIOXKEHMN MNaHeNnn paboTaeT KaK [BYXKOHCO/bHasi cuctema C
MaKCUMa/IbHbIMW  PacTArMBalOWMMIN  YCUIMSIMU B CEYEHUAX MOL  NPOCTPAHCTBEHHbLIMM
aHKepamu, re MMelTC MECTHble apMaTypHble CETKMW, BKIKOUYEHHbIE B MPOCTPAHCTBEHHBIN
aHKep N5 YBeSIMYeHNS NoLWwaLmM aHKEPOBKM.

9.42 ®yTepoBOYHaA MNMTa U3 XKAPOCTOMKOrO GETOHA B YKPYMHEHHbIX MOHTaXHbIX
3NeMeHTax pa3pesaeTcs LBaMU LUMPUHON 2 MM Ha OTAe/bHbIE YacTy TaKMM 06pa3om, YTOObI
KaKAblA OTAENbHbIA MOHONMUTHBIA y4acTOK GETOHHOW (hyTEpOBKWM KPenuacs K OCHOBaHWIO
naHenn YeTbIpbMs UK ABYMS aHKEPaMW.

9.43 KOHCTpyKUMK, MNepeKpbiBaroLimMe paboyee MPOCTPAHCTBO TEM/IOBOrO arperarta,
MOryT ObITb CBOGOAHO OMEPTbIMM Ha CTEeHbI, NOABECHBLIMU UM MOHO/IMTHO CBSA3aHHLIMW CO
cTeHamu. [ns NOKpbITUIA Npu nponetax 6onee 4 M npeaycMaTpuBatOT NOABECHbLIE Gasiku,
NANTbI U NaHenn. PacyeTHYIO CXeMy paboTbl MOABECHOW KOHCTPYKLMU MPUHUMAIOT Kak A/1s
ABYXKOHCOMbHOM  6anku, npy  3TOM HE A0/MKHO  A0NycKaTbCS  BO3HWKHOBEHMS
pacTArvBaloLLMX HanpskeHWin B 6eTOHE CO CTOPOHbI 60/ee HarpeTon MOBEPXHOCTU.
MoaBecHble KOHCTPYKUMW HE BOCMPUHMMAOT HUKAKMX BHELUHUX Harpys3ok, Kpome
COGCTBEHHOIO0 Beca, M Ha HWUX He [O/MKHbl YCTpauMBaTbCA MOCTUKM WAW HAacTU/bl ANs
XO0XAEHMS 06CNY>KMBAOLLLEro NepcoHana.
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a — [BYXCMOHas naHesb Ha METa//IMYeCKOM nucTe; 6 — MaHeNb C OKaMIAIOLMM KapKacoM W3 TSHXKenoro

)KapocToiikoro 6eToHa; B — MaHeb C OKaNMAIOLWMM apMaTypHbIM KapkacoM; I — naHesb CO CTanbHbIMW aHKepamu

1 3(heKTVBHON TENOM30NALME; 1 — YrONOK XECTKOCTN NaHenu; 2 — MeTaNNyecknin iucT; 3 — aHkep; 4 — nerkvi

apocToiikuin 6eToH ¢ D1100 1 meHee; 5 — nerkuii >kapocToiikuiA 6eToH ¢ D1200 n 6onee; 6 — OKaVMNAIOLLMIA

Kapkac M3 TAXENOro >KapoCTOMKOro 6eToHa; 7 — apmMaTypHblid Kapkac; 8 — adhekTMBHasA Tennomsonaums; 9 —
ycafjouHbIli WwoB.; 10 — waiiba

PuCyHOK 9.5 — KOHCTPYKLIMW NaHeseii 13 Nerkoro XapocTonKoro 6eToHa
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1 — NPOCTPAHCTBEHHBIN aHKep; 2 — Xene306eTOHHAsA HECYLLas NANTa; 3 — MUHEPANIoBaTHas U30MSLMS;
4 — NNNTHas U30NALUMS; 5 — apMaTypHas CeTKa; 6 — qyTepoBOUHas NUTa U3 XKapoCTOKoro 6eToHa

PurcyHoK 9.6 — MpocTpaHCTBEHHbIN aHKeP B MHOTOC/I0MHOA KOHCTPYKLU MK
NaHesin ¢ Xe1e3006eTOHHOM HecyLLe NANTO

9.44 Kynona v cBoAbl JO/MKHbI MMETb CTPeny nogbema He meHee 1/12 nponeta B
CBETY.

Kynona wn cBOAgbl C TMJ/IOCKOW BEpXHEW MOBEPXHOCTbID Yy MNATbl  UMEOT
KOMMEHCALMOHHbIN LWOB LWMpuHOi 20—40 MM Ha rny6uHYy, paBHYHO BbICOTE CEYEHUS B 3aMKe
(pucyHok 9.7). MpegycmatpmBaroT 3ano/iHeHUe LWBa NerkogeopmmpyemMbiM mMaTepuasiom u
MOKpPacKy NAT TOHKUM C/I0eM GUTYMHOIO flaka. 3a OCEBYHO JIMHWUIO B TaKMX Kyrosax U cBofax
[0MYyCKaeTcs MPUHUMAaTbL AYrYy OKPY>XXHOCTW, MPOBEAEHHYIO Yepe3 LEeHTP MATbl U CepefnHy
BbICOTbI CEYEHWSA B LIEHTPE nposneTa.

B Kynonax n ceofax ¢ Nnj0CKON BepXHei MOBEPXHOCTbIO, MPY BbICOTE CEYEHUS B 3aMKe
6onee 250 MM, KpoMe OCHOBHOIN paboyeil apmaTypbl, YCTaHOB/IEHHON CO CTOPOHbI MeHee
HarpeTo MOBEPXHOCTW, MNpedycMaTpMBalOT  KOHCTPYKTMBHYKO CETKY U3 MPOBOJIOKM
AnameTpoMm He 60nee 6 MM C Ayelikoid He meHee 100100 mm, KOTOpYH pacnonaratoT B
O6eToHe C TemnepaTypoil, He TMpeBbIlAKOWEA NpedesibHO AONYCTUMYH Temnepatypy
NPUMEHEHNSI KOHCTPYKTUBHOM apmaTypbl (Tabnmua 5.10). 3Ty CETKY COeAMHAIOT XOMyTaMu C
OCHOBHOW apmatypoit (pucyHok 9.7, 6).

9.45 Pabouyto apmatypy B Kene300eTOHHbIX KOHCTPYKLMSX, Mepepe3aemyro
PasNNYHbIMU TEXHO/IOTUYECKMMUN OTBEPCTUSAMU, NPUBAPMBAIOT K paMKaM K3 apmatypbl Uau
npokara, 06pamnfloLWmMM 0TBePCTMA. Bug mMeTanna paMkKn AO/MKEH MPUHUMATLCA, UCXOASA U3
npegenibHO JOMYCTUMON TemrepaTypbl NPUMEHEHUS apMaTypbl No Tabnuue 5.10.

Mnowaab CevyeHUs pamkKn B KaKAOM HanpaBfeHUW [JO/MKHa ObITb AOCTATOYHOW A1
BOCMNPUATUSA YCUNNIA B NepPepe3aHHbIX CTEPXKHAX.
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INEHMEEPHTE K KOXYEY

[ )

a — Kyrnona nepekpbITUS C TEXHOMOMMYECKUMU OTBEPCTUSMM U3 XKAPOCTOMKOro 6eToHa; 6 — Xene306eTOHHOro

Kyrnona MOKpPbITUS C MN/IOCKO/ BEpXHEei MOBEPXHOCTHIO M3 XKapOCTOWKOro 6eToHa; 1 — KOXyX; 2 — CeTKa u3

MPOBOMOKN AVMAMETPOM A0 6 MM; 3 — KOMMEHCAUMOHHLIA LWOB LWMPUHOA 20-40 MM, 3anofHEHHbI

nerkogehopmmpyembiM MatTepuanom; 4 — kynos; 5 — nata Kynona; 6 — Ten10M30NALMOHHAA NPOCIONKa TOMLLMHONM

20-40 mm; 7 — paboyas apmaTypa OnopHOro KosbLa; 8 — T0 Xe, Kynona; 9 — XOMyT 13 NPOBO/IOKN ANaMETPOM 6 MM;
10 — onopHoe KonbLo; 11 — WoB 6eTOHNPOBaHUA

PrcyHoK 9.7 — KOHCTPYKLUMW 0N1A KPYT/10ro TEN/I0BOro arperarta

OTBepcTMA 6ONMbLIOrO pasmepa CneayeT OKalMNATb apMMUPOBaHHbIMKM GOPTOBLIMU
3aMKHYTbIMY pamamu. CeveHne CTEHOK 60PTOBLIX paM OrMpefenstoT U3 pacyeTa Ha yCunus ot
BO3[ENCTBNA TEMMNEPATYPbI U HarpysKu.

9.46 dyHaameHTbl, 6opoBa M ApYrne COOPY>KEHWS, PACMONOXKEHHbIE MOA 3eMAel U
noABepraroLmnecs HarpeBy, [AO/MKHbI HaxoAUTbCA Bbllle Haub0onee BO3MOXKHOIO YPOBHS
rPYHTOBLIX BOA. [1py HANMYMK BOAbI CNIeAYeT NpeaycMaTpuBaTth rMapousonaumio.

9.47 KOXyxK TeN0BbIX arperaTtoB U3 IMCTOBOW CTann [JOMYCKaeTcs npeaycMaTpuBaTh,
Korga Heob6xoAMMO 06ecneynTb rasoHenpoOHMLAEMOCTb KOHCTPYKUMM M KOrja WMeeTcs
60/bLLIOE KOIMYECTBO OTBEPCTUI MM TOUEK KpenneHns o0bopyaoBaHusi. CoefIMHEHME KOXYXa
C 6GETOHOM OCYLLECTB/ISAKOT apMaTyPHbIMI CETKaMM UK aHKepPaMu, NPUBAPEHHBLIMU K KOXYXY
(pcyHok 9.7).
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9.48 ECnn »KapoCTONKWUIA BETOH NOABEPXKEH CUILHOMY UCTMPatOLLEMY BO3AENCTBUIO CO
CTOPOHbI paboyero NPOCTPaHCTBa, TO €ro creayeT 3allyiiaTb MEeTaIMYeckor NaHLMPHON
CETKOM, N0 KOTOPOW HaHOCUTCA CNOW TOPKPeT6EeTOHa, UK B6NOKaMK M3 Hanbonee CTOMKOro B
3TUX YCMOBUSAX YKAPOCTOMKOro 6eTOHa MW OrHeymnopa.

TpeboBaHMs, yKa3bliBaeMble B NPOEKTax

9.49 B paboumx uepTexkax KOHCTPYKUMIA UKW B MOSCHUTENbHOM 3aruCKe K MPOeKTYy
[0/DKHbI 6bITb YKa3aHbl:

HambonbLlas Temnepatypa HarpeBa KOHCTPYKUUWM MpW 3KCNyatauuu, NpuHATas B
pacyere;

BMA 1 Knacc 6eToHa Mo npegensHO A0NYCTUMON TemnepaType NPUMEHEHNS;

Knacc 6eTOoHa MO MNPOYHOCTM Ha ©XKaTue W Tpebyemas MNPOYHOCTL 6GeTOHa npu
TemnepaType BO BpeMs aKCnyaTauum,;

BUAbI (Knacchbl) apmaTypbl ¥ MapKa XXapoCTOMKOM cTanu;

BUJ, YBNXKHEHWS BETOHA M ero NepuoanYHOCTb NPU KCMyaTauuu;

NMPOYHOCTb BETOHA NPW OTMYCKe COOPHBIX 3/1EMEHTOB NPeANPUATUEM-U3TOTOBUTENEM;

Croco6bl 06ETOHNPOBAHMS CTLIKOB M Y3/10B, Mapka ¥ COCTaB pacTBopa /15 3ano/IHeHWS
LLIBOB B CTbIKax 3/1EMEHTOB.
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MpuMepbl NPUMEHEHNS XKaPOCTOMKOro 6eToHa
B 3/1EMEHTax KOHCTPYKLMIA TENI0BbIX arperaToB

IMpunoxeHne A
(pekomeHayemoe)

CIn 27.13330.2011

Temreparypa PekomeHgyemblii
HavveHoBaHVe TenaoBoro 3 . paboyero
NNEMEHTbI N3 X)KapOCTONKOro 6eToHa cocTaB 6eTOHa o
arperara npocTpaHcTea Tabmae 5.1 (Neo)
neun, °C AT
I. B yepHoi meTanayprum
JomeHHaa neyb DypMeHHble NprU6opbI 1300 16, 19
LLlaxTa, neHb newjaan 1200 11
"a300TBOABI M HAKNOHHbIIA 800 23,24
rasonpoBof
Mblneynosutess 800 23,24
BarpaHku s nnasku CTeHbl KOMOCHMKA W MNIaBUIbHOIO 1300 19
yyryHa nosca
BosgyxoHarpesartenu CTeHbl (HUKHAS YacTb), AHULLE 1200 11
[IOMEHHOI neyn bopoBsa 800 23, 24
O6XMroBble MalLWHbI HWXHWIA KONNEKTOP M ra300TBOAbI 800 23,24
ar/ioMepaLMoHHOro BepxHuii konnekTop 800 23,24
Mpon3BOACTBA
HarpeBaTesnbHble CTeHabl paboumx sueek, noj, Kpblllka 1300 19,21
Konogupl
MeToanyecku M13019uMs FINCCaXKHbIX TPYO M CTEHbI 1200 19
HarpeBsare/ibHble neyu Ha BbICOTY 1 M
AMHbIe neyn gnsa CTeHbl 800 23,24
3aMe/IeHHOro
OXNTKAeHNS
KokcoBble 6aTapeu DyHAaMeHTbI U 60poBa 600 23,24
1. B UBETHOI MeTanIypruu
"paTOBLIE NEYU CreHbl 1200 11
Meyn KMNALWEro cnos CBofibl M peLleTka 1100 11,15
ANOMUHVEBBIE U [Hunwa 1000 10,11
MarHuveBble
31EKTPONN3EPBI
ONeKTponunsepsb! JOHunwa 1000 10,11
CBEPXUNCTOro
aNoOMUHMNSA
TepmMunyeckue, CrTeHbl, CBOA 1 NOA, 1200 11,19
HarpeBarte/ibHble,
06XMroBble Neym
[blneBble Kamepbl CTeHbl 1 NOKPbITHE 800 15
Meun pna nnasneHus | CTeHbl U CBOS, 1000 15
/loMa anoMUHNA
HapgzeMHble n | OHuwe, CTeHbl U CBOA, 1100 11,15
MoJi3eMHbIe ra3oxojbl
dochopHble Csog 1100 15
3/1eKTpOneYn
deppocnnaBHble Nevmn JHuue, cTeHbl 1000 10,11
KamepHble neuun CBof, CTeHbI, Nof 1200 19
DNeKTPONNTHNYECKIME CTeHbl 1000 10,11
BaHHbI LIBETHOA
MeTanIypruu
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MpofomkeHne npunoXkenus A

HanmeHoBaHWe Teni0BOro
arperata

OnemeHTbI U3 )KapOCTOVI KOro 6eToHa

Temnepatypa
paboyero
NpOCTpaHCTBa
neun, -C

PekomeHayeMbIi
cocTaB 6eTOHa no
Tabnmue 5.1 (Ne)

111. B HehTenepepabaTbIBatOLLLEN N HEDTEXUMMYE

CKOIi NPOMBbILLNEHHOCTM

Tpy6uaTble neyn CTeHbl Kamepbl pagualmm 1000 33-37
CBofibl KaMepbl paguaunm 1000 33-37
CTeHbl Kamepbl KOHBEKLMM 1000 23-26
CB0ofibl KaMepbl KOHBEKLMM 1000 23-26
BepTukanbHo- CTeHbl Kamepbl paguaymm 900 33-37
CEKLMOHHbIE neyn
Tpy6uaTble neun ®yHOAMEHTbI, CTeHbl, CBOJ, MOf, 800 10,11
6ecnnamMeHHoro nepeBasibHble CTEHKM
ropeHuna tuna b
Tpy6uaTble neun CreHbl, cBOS, NOA 850+1100 23-26, 33-37
6ecnnamMeHHoro
ropeHuns tuna 3P
Tpy6uaTble neun To xe 900+1100 23-26, 33-37
6ecnnameHHoro
ropeHuns Tuna 3/,
Tpy6uaTble neyn CrteHbl, cBOf, Nof4 800 22
HacTuibHoro Tuna B
BepTukanbHo- CTeHbl Kamep KOHBEKLIMM " 900 23-26, 33-37
(hakesibHble neyn Tuna paguauum, cBoj, NofoBsas vyacTb
rc
O6bEMHO-HACTU/bHbIE To xe 900+1000 23-26, 33-37
neyn ¢ pasaenuTenbHoi
CTeHKon Tvna M
LinnnHgpryeckue, CTeHbl Kamep KOHBEKLIMM " 800+1100 23-37
thakenbHble, TUNa LIC paguauum, cBoj, NofoBast YacTb
LinnnuHgpryeckve neumn To xe 800+1100 23-37
Tmna LI HacTunibHble ¢
AndhepeHLMpPoBaHHbIM
NnofBOJOM BO3JyXa
KatanmTtuyeckoro CreHbl, cBOA, NOLOBAs YacCTb 1250 19-21
puhopMuHra u
rMapooYmcTKy Tnna P
MHOTOKaMepHble
HapgzemHble rasoxogp! Bce anemeHThbI 600 22-32
TPy6UaTbIX Neyeri
Moa3emHble ra3oxogpbl To xe 800 10,11
TPy6UaThIX Neyer
1V. B NpOMbILLSIEHHOCTU CTPOUTE/bHbIX MaTepuasnios
TOHHEe/bHbIE Neyn ans CTeHbl M CcBOAblI 30H nporpesa U 800 10-11
06XXMra 00bIKHOBEHHOIO | OXNaXKAEHWS
FNIMHAHOTO KMpnuya CTeHbl 1 CBOA, 30HbI 00XMra 1100 19
Bpaviatome neum ans 30Ha LENHON  3aBeCbl M OTKaTHas 1000 10,11
06XUra LleMmeHTa ro/l0BKa
KornbLeBsble neun ans IMoKpbITHE, CTEHDI, NOA 1000 10,11

06Xxura Kupnuya

108

OOO "MIKM" ten. +7 (8452) 68-30-08 an. noyta: sales@mpkm.org canT: https://mpkm.org/




OkoHYaHue Npuo>KeHus A

CIn 27.13330.2011

Temnepatypa o
HaumeHoBaHue TenaoBoro 3 . paboyero Pekomerayemsi
arperata NEMEHTbI N3 XKapOCTONKOro 6eToHa MpOCTpaHcTBa cocTaB 6eToHa Mo
neun, <C Tabnuue 5.1 (Ne)
V. B pasnuyHbIX 0Tpacnsax NnpoMbILL/IEHHOCTU
BopoBa 1 razoxofb! ais CrteHbl, cBOA 350 2-4
Temnepartyp 350°C
BopoBa v razoxofbl 4 To xe 800 6-9
Temnepatyp 800°C
MapoBble KOT/bl, dyTepoBKa CTeH 800 10,11
3KOHOMai3epbl, KOT/bI
YTUNNU3ATOPbI
DyHOAMEHTbI TEMJIOBLIX | OEMEHTbI, HarpesatoLLmecs 4o 800 6+9
arperaTos Temnepatypsl Bbitwe 200°C, HO He
6onee 800°C
Mobl ropAYmMX LexoB - - 7,8
Konnakosble neyuun gns - 800 10,11
o6xwura meTanna
O6XMroBble neyn - 1400 20,21
3/1EKTPOAHONA
MPOMBbILLNEHHOCTH
CyLUmn/bHbIE NeYn IoKpbITHE, CTEHDI, MO 1000 10,11
KoT/bl pa3finyHoro DyTepoBKa 3KPaHMPOBAHHBIX CTeH 800 23-37
HasHaveHus
HarpeBaTesnbHble, CTeHbl, Nof, rnccaXxkHble 1 1200 19,21
NPOKaTHbIe, KY3HEYHble | OMOpHble TPY6bI
1 KOHBEEPHbIE MeYn
Meun ans obxura CreHbl, cBOA, NMOA4 1000 15-18
CEPHUCTBIX MaTepuranos
Meun ans obxura Csop, 1100 19
CaHUTapHO-
TEXHUYECKOro
0bopyoBaHus
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IMpunoxeHne b
(o6s13aTENBLHOE)

OcCHOBHbIe 6yKBeHHbIe 0603HaYvYeHNs

Ycunus ot BO3,IJ'EI7ICTBI/IFI Harpyskun n temnepatypbl B NOMNEPEYHOM CEHEHNWN 3/IEMEHTA

Mot M Niot n3rnbarowmii- MOMEHT ¥ MpOAO/bHas Cuna OT COBMECTHOTO [AelCTBUA  YCUWIA,
BbI3BaHHbIX TEMMEPATYPOI U HArpy3Koii
M n M n3rnbaroLwii.- MOMEHT COOTBETCTBEHHO OT BO3AENCTBMA BHELUHEA Harpysku u
TemnepaTypsbl
N 1 N¢ NPoJo/bHas Cia COOTBETCTBEHHO OT BO3AENCTBUS HarpysKu 1 TeMnepaTypbl
QuQ rnornepeYHasl cu/ia COOTBETCTBEHHO OT BO3/IE/CTBIS HAarpy3Ki 1 TeMnepaTypbl

XapaKTepUCTUKN MaTepUaIoB Npu BO3AECTBMU TeMNepaTypbl

Rb,tem = RoYotRott = Rotyit pacyeTHOe ConpoTMB/IEHME 6ETOHA CXKATUIO U PACTSXXEHWNIO AN NPpese/ibHbIX
COCTOSIHWIA NEPBOIA rpynnbl

Rbser,t M Rotser.t pacyeTHble COMPOTUBIIEHNS GETOHA CXKATUIO U PACTSHXKEHWIO A5 NPefeNbHbIX
COCTOSIHWIA BTOPOWA rpynnbl
Rst = ReYst U Rsser.t pacyeTHble COMPOTUBIIEHNS apMaTYPbl PACTSHXKEHUIO A5 NPeAesbHbIX COCTOAHNIA
COOTBETCTBEHHO /151 MEPBOIi 1 BTOPOIA rpynn
Rb,los pacyeTHOe CONpOTUBAEHNE 6ETOHA CMATHUIO
Rswt pacyeTHOe COMpOTUB/IEHKE NOMEPEYHO apMaTypbl PACTHKEHNIO ANs NpefenbHbIX

COCTOSIHUIA NEePBOIA IPyNMbl MPY pacyeTe CeYeHMiA, HAKMOHHBIX K MPOA0/LHOI OcK
3/1EMEHTA, Ha [e/iCTBME MOMEepPeYHO CUnbI

Rect pacyeTHOE COMPOTUB/EHNE apMaTYpbl CKATUKO AN Npefe/bHbIX COCTOSHWIA MepBoi
rpynnel
Ey Haya/IbHbI MOAY/b YNPYrocTy 6eTOHA NPY CXXAaTUM U PACTSHKEHUN
Ent MOZy/b YMPYrocTn 6eToHa Npu BO3Ae/CTBUN TeMNepaTypbl
Ept MOZLYy/b AethopmMaLymn 6eToHa
Es MOZAy/b YNPYrocTi apMaTypbl NpU HOPMa/bHOM TeMMepaType
Est MOZy/b YNPYrocTu apMaTypbl NpY BO34EeACTBUMM TeMNepaTypsbl
Bo 1 Bs KO3((ULMEHTDI, YUMNTBIBAIOLLME CHUXKEHUE MOAYNS YNPYrocT 6eToHa U apMaTypbl
npw BO34eVCTBUM TEMNEPATYpbI
G5 U Op HanpsKeHWs B PacTAHYTON apMaType 1 B CKaTOM 30He 6eTOHa B CEYEHUM C TPELLMHONM
Gst, Obtt Y Ob tem HanpsHKeHWs B pacTAHYTON apMaType, B PaCTAHYTOM 1 CKaToM GETOHe B CeYeHU €
TPELLMHON OT BO3felCTBMA TeMNepaTypsbl
Gs, Gbt U G TO Xe, OT Harpysku
Oltt, Oles, Olbt KO3(ULMEHT NIMHEIIHOTO TEMMEePaTYPHOro paclUMpeHs, TeMNepaTypHoOli ycaakm 1
TemnepaTypHoi gedopmaummn 6eToHa
Olst KO3(ULMEHT NIMHEIHOTO TEMMEPaTYPHOro paclUMpeHns apmaTypbl;
Olstm KO3(h(PULIMEHT TEMMEPATYPHOr0 pacLUMpPeHUs PacTHYTOl apMaTypbl B 6eTOHe ¢

YYETOM BAMSIHUS PaboThbl MEXAY TPELLVHAMM.

XapaKTepUCTUKU NOSIOKEHWS NPOA0/ILHOM apMaTypbl B MOMNEPEYHOM CEYEHUM 3/IEMEHTA

S 0603HayYeHMe NPOAOLHON apMaTypbl:

a) MPY HAIMYMK CXKATON N PacTAHYTON OT AEACTBUSA BHELUHEA Harpy3Ku 30H CeUeHus,
PacrosioXeHHOI B pacTsHYTOl 30He;

6) NpY NOMHOCTLIO CXKATOM OT AENCTBUS BHELLHEN Harpy3Kn Ce4eHUs, PacrooXKeHHO
Y MEHee CXKaToli rpaHu CeYeHus;

B) NP NOJIHOCTLIO PacTSIHYTOM OT [E/ACTBMSA BHELLHEN Harpy3ku ceveHns Ans
BHELIEHTPEHHO PaCcTSIHYTLIX 3/IEMEHTOB, PACMOOXEHHOI Y 60/1ee PacTAHYTO rpaHu
CeYeHus, ANs LEHTPaIbHO PaCTAHYTbIX 31eMEHTOB — BCell B MOMNEPEYHOM CEUEHUM
3N1EMEHTA;

S 0603Ha4eHne NPOLO/ILHOW apMaTypbl:

a) NPU HANNYMW CXKATOM U PacTAHYTOW OT Ae/CTBUS BHELLHE HAarpy3Ku 30H CeYeHms,
pacnonoXeHHOM B CXKaTOi 30He;

6) Npy NOMHOCTBLHO CXKAaTOM OT AENCTBUSA BHELLHEN Harpy3Kun CeYeHuns, pacrnonoXeHHOM
y 60nee CKaToli rpaHun CeveHus;

B) MPU NOJIHOCTLHO PACTSIHYTOM OT [eCTBMSA BHELLIHE HAarpy3Kun B CeUYEHUN
BHEL|EHTPEHHO PaCTAHYTLIX 3IEMEHTOB, PACMONOXEHHOW Y MeHee PacTAHYTON rpaHu
CeyveHus;
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MpoponkeHve Npuno>keHnsa b

KpuBU3Ha 0Cei 3/1eMEHTOB OT BO3,EI|eI7ICTBMFI TemnepaTtypbl Npun Harpeese N OCTbiBaHNN

1 1
— VI —
r t r cs
b LUMPUHA MPSMOYrO/bHOTO CeYeHus, LUMpMHa pebpa TaBpOBOrO W [ABYTaBPOBOrO
ceyveHuit
brmb’s LUMPUHA MOMKX TaBPOBOrO WM ABYTABPOBOIO CEYEHUs COOTBETCTBEHHO B PaCcTSHYTOM
W CXKaTol 30He
h BbICOTAa NPSIMOYTO/IbHOT0, TABPOBOIO U/ IBYTaBPOBOIO CEYEHUS
ana paccTOsiHUS OT PaBHOAEMCTBYIOLLEH YCUNNIA COOTBETCTBEHHO B apMmaType S 1 S’ oo
GAvdKaliLLIeR rpaHn CeveHNs
ho n h'g paboume BbICOTbI CEYEHMS, paBHble COOTBETCTBEHHO h—aunh-a’
hr n h’s BbICOTbI MOJIKX TaBPOBOIO UK [BYTABPOBOrO CEYEHUs COOTBETCTBEHHO B PACTAHYTOM
N CXXaTON 30He
eop 3KCLIEHTPUCWTET YCUANS NPeABapUTENbHOr0 06XaTus P OTHOCUTENbHO LieHTpa
TSHYKECTU MPUBELEHHOTO CeYEeHNs
& 3KCLIEHTPUCUTET NPOAOSLHON cubl N OTHOCUTENBHO LIEHTPA TSHXKECTU NMPUBEAEHHOTO
ceveHus
e paccTosiHME OT TOUKW MPUIOXKEHNS NMPOAOSLHOM cubl N 40 LieHTpa TSHKECTW NoLaam
CeyeHunsa apMaTypsbl S
[ NponeT 3/eMeHTa
lo pacyeTHas f/IMHa 3/1eMeHTa, MOABEPratoLLasAca AeMCTBMIO COKMMAROLLEV NPOJOLHON Cubl
i paguMyc WHepLyMW MOMEPeYHOro CeYeHWs! 3/1EMeHTa OTHOCUTENIbHO LIEHTpa TSXKECTU
ceveHus
d HOMMWHa/IbHbIA AMaMeTP CTEPXKHEN apMaTypHOI CTa/in
A n/oLab Bcero 6eToHa B NOMEpPevYHOM CeYeHNN
Ap n10LLab CEYEHUS CKATON 30HbI BeToHa
At N/10LLa/ib CEYEHUsI PacTSIHYTOI 30HbI GETOHA
Ared noLajb NpUBEAEHHOTO CeYeHWs aneMeHTa
Ao nnowaab CMATUS 6eToHa
ene PAcCTOAHME OT TOUKY MPU/IOKEHMA npoaonbHoli cunbl N A0 paBHOAENCTBYHOLLEN
YCUAWNIA COOTBETCTBEHHO B apmatype Su S’
Asn A N0LaAN CeYeHNst HeHanpsAraemoii apmatypbl S U S’ COOTBETCTBEHHO
Au nnoLaab CeYeHNs XOMYTOB, PACMOMOXEHHbIX B O4HOV HOPMaNbHOI K NPOAOLHOR 0cK
3/1EMEHTa N/I0CKOCTH, NepeceKaroLLIMX HaKNOHHOE CeveHne
X BbICOTa CXKATOW 30HbI 6eTOHA
13 OTHOCMTENIbHAsA BbICOTA CXKATOl 30HbI 6eTOHa paBHa x/hg
KO3(h(PULIMEHT apMUMPOBaHMS, OMpeensieMblii Kak OTHOLLEHME NOLLAAN CeUeHUs
y apMmatypbl S K NioLLazm nonepeyHoro ceveHus anemeHTa bhy 6e3 yueta cxxarbix u
pacTAHYTbIX NO0K
Sho U1 S'ho CTaTWYeCKMe MOMEHTbI M/IOWAAEA CeYeHMA COOTBETCTBEHHO CXKATOM W pacTAHYTOW
30HbI 6ETOHA OTHOCUTE/ILHO HY/IEBOW MHUN
Sso 1 S'so CTaTWYeCKMe MOMEHTbI NIOLLafeli Ce4eHNs COOTBETCTBEHHO apMaTypbl S S’
OTHOCWTENIbHO HYNIEBOM JIMHUN
| MOMEHT MHEpLMM CeYEHNs1 GETOHA OTHOCUTE/bHO LIEHTPa TSHKECTM CEUEHUS 3/IEMEHTA,
BblUMCAseMbI 6e3 yyeTa TeMnepaTypbl Kak A1 HeHarpeToro 6eToHa
lred MOMEHT MHEepLMM NPUBELEHHOTO CEUEHUS 3/1EMEHTA OTHOCUTE/BHO €ro LieHTpa
TSXKECTU
Is MOMEHT MHEpLMY MOLLaAN CEYEHMS apMaTypbl OTHOCUTENBHO LIEHTPA TSHXKECTU
CeYeHUs aneMeHTa
Ino MOMEHT MHEpLMY MIOLLaAN CEYEHMS CXKATOM 30HbI GETOHA OTHOCUTENLHO HY/EBO
JIMHUW
lson I's MOMEHT MHEpPLMM NoLafeli ceuyeHns COOTBETCTBEHHO apMaTypbl S U S' OTHOCUTENBHO
HY/IEBOI NNHUN
y paccTosHWE OT LieHTPa TAXECTU NPUBELEHHOIO CEYEHNS 0 PaCTSHYTOR rpaHu, 4o

BO/IOKHa GETOHa, B KOTOPOM OMnpeaendaeTca HanpmHKeHne n o MeHee HanBTOVI rpaHn
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OkoHYaHve npuno>keHus b

Ys N Y's paccTosiHME OT LIeHTpa TAXKECTW NPUBEAEHHOIO CeYeHNs afieMeHTa 40
paBHOAENCTBYHOLLEW yeunnii B apMaTtype S u S’
f, anes pacyeTHble Be/IMUYMHbI NPOrnba, YAMHEHNS U YKOPOUEHUs 3NeMeHTa 0T BO3AeNCTBUSA
TeMnepaTypsbl
Acre CpefHaAs pacyeTHas BeINYMHA PACKPbITUSA TPELLMH
s paccTosiH1E MeXAY XOMyTaMu, 3MEPEHHOE N0 A/IVHE 3/1eMeHTa
tp Temnepatypa 6eToHa
tom cpesHAs TeMnepartypa 6eToHa,;
tsnt's Temnepatypbl apMaTypbl S u S’
ti TemnepaTypa cpefbl CO CTOPOHbI UCTOYHMKA TenJia
te TemnepaTypa Bo3gyxa C HapyXXHON CTOPOHbI 31eMEHTA
tow TemnepaTypa 6eToHa B LigHTPe TAXECTU NPUBEAEHHOIO CeYEHMUS
the CpeaHas TemnepaTypa 6eTOHa CXKATO 30HbI CeYeHMS
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Bubnmnorpadgus

[1] Cn  52-101-2003 BeTOHHble W  Xene306eTOHHbIe
KOHCTPYKLUUM 6€3 npeaBapuTe/ibHOr0 HanpsKeHUs apMaTypbl

[2] CIn 52-102-2004 TMpefBapuTe/ibHO  HarpsXXKeHHbIe
)Kene306eTOHHbIE KOHCTPYKLMM

[3] CTO ACYM 7-93 lpokaT apmaTypHbIi NepuogMYECKOro
npoguns. TeXHNYecKme ycroBus

[4] PykoBoacTBO NO BO3BEAEHWIO TEM/IOBbIX arperatoB U3
YKapOoCTOMKOro 6eToHa

[5] TexHonorusi M3roTOBMEHUS  >KApPOCTOMKMX  GETOHOB.
CnpaBo4yHoe nocobue

[6] TMocobme NO  MPOEKTMPOBAHWUKD  OGETOHHbLIX U
)KeNne306eTOHHbIX  KOHCTPYKUMA M3 Tskenoro  6etoHa  6e3
npeABapuTenbHOro HanpsXkeHns apmatypbl (K CHullM 52-01-2003)

[7] CMl 52-103-2007  >Kene306eTOHHbIE ~ MOHOMUTHbIE
KOHCTPYKL W 3[4aHNI
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CrI 27.13330.2011

YK 69+624.012.4 (083.74)

KntoueBble CnoBa: pacyeT npeaBapuTeNbHO HanpsPKEHHbIX KOHCTPYKLUWIA, GETOHHble U
)KENe306eTOHHbIE KOHCTPYKLIMK, pacyeT Ycunuii OT BO3AECTBMSI TemnepaTypbl, pacyeT
GETOHHBIX 11 YKe/Ie306ETOHHbIX 3/IEMEHTOB MO MPOYHOCTY
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3paHune odmymansHoe
Csopg npaBun
CI127.13330.2011

BeTOHHbIe 1 XKene306eTOHHbIe KOHCTPYKLNN,
npeaHasHaveHHbIe 418 paboThbl B YC/I0BUSAX
BO3[EMCTBNS NOBbILLEHHbIX N BbICOKUX TEMMepaTyp

AKTya/M3npoBaHHas pefaKums
CHwnI 2.03.04-84

MoarotoBneHo K n3gaHnio PAY «PLIC»
Ten. (495) 930-64-69; (495) 930-96-11; (495) 930-09-14

®opmart 60%84%/g, Tupax 100 3k3. 3aka3 Ne

OTneyaTaHo B OO0 «AHAIMTUK»
r. Mocksa, JleHuHrpazckoe L., 4.18
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