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CBOJ NPABUN

BETOHHbIE V1 )KENE3OBETOHHBIE KOHCTPYKUWW, MPEAHA3HAYEHHBIE A1 PABOTHI
B YCNOBUNAX BO3AENCTBUA MOBbIWEHHBIX 1 BBICOKX TEMIMNEPATYP

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

AKTya/M31poBaHHas pefakuus
CHwuM 2.03.04-84

[ata BBegeHua 2011-05-20

Mpeaucnosve

Llenm v npuHumnbl cTangapTusauum B Poccuiickoin defepauum ycTaHoBieHbl deaepasibHbiM
3aKOHOM OT 27 pekabpsi 2002 r. N 184-93 "O TexHW4eckom pery/mpoBaHin’, a npaswia
pa3paboTku - nocTaHoBrieHreM MpasuTtenscTBa Poccwiickoii ®egepaumm oT 19 Hosi6pst 2008 r. N
858 "O nopsgke pa3paboTkm 1 yTBEPXAEHNA CBOAOB NpaBun'”.

CBeAeHus 0 cBoge npaBun

1 WCNONHUTENWN: HayuHo-uccrnefoBaTebCkuiA, MPOEKTHO-KOHCTPYKTOPCKMIA 1
TEXHOSIOTMYECKMIA HCTUTYT GETOHa U Xene3obetoHa nm. A.A.F'eosgesa (HUVXKB mum.'Bo3aeBa) -
mHCeTUTYT OAO "HUL, "CTpoutenscTeo”

2 BHECEH TexHunyeckum komuteTom no ctaHgaptusauum TK 465 "CTtpoutenscrso”

3 MNOANOTOBJ/IEH Kk yTBepxaeHWo [enapTaMeHTOM apXvUTeKTypbl, CTpOUTENbCTBA U
rpafoCcTPOUTE/bHO NOMTUKM

4 YTBEPXXJEH npvka3om MuH/MCTepCTBa pernoHasibHOro passutust Poccuiickoin depepaumm
(MuHpervoH Poccum) ot 28 gekabps 2010 r. N 827 n BBefeH B geiicTeue ¢ 20 mas 2011 r.

5 3APEIM'MCTPNPOBAH ®epepasibHbiM areHTCTBOM M0 TEXHUYECKOMY PEry/mMpoBaHuio 1
mMeTposiorum (PocctaHaapT). MepecmoTtp CIM27.13330.2010

VIHhopmayusi 06 u3MeHeHUsIX K HacmosiujeMy €800y rfpasus nyb/uKkyemcsi 8 exe200HO
uzdasaemMoM UHQOPMayuoHHOM yKasamesne "HayuoHasbHble cmaHoapmsbl”, a mekcm
usmMeHeHUl U rOMnpasoK - B EXeMEeCsiYHO u30asaeMblX UHOPMAaUUOHHbIX yKasamesisix
"HayuoHasibHble cmaHdapmbl”. B c/ydae nepecmompa (3aMeHbl) U/lU OMMEHbI HacmosiWeao
csoda npasusi coomsemcmsyroujee yseooMmsieHue 6ydem ony6/lUKOBaHO B eXeMEeCSYHO
uzdasaemMom UHghopMayuoHHOM yKasamersie "HayuoHasibHble cmaHoapmbl”.
Coomsemcmasyrowasi uHgopmayusi, ysedomsieHUe U MeKCmbl pasMelwjaromcesi makxe 8
UHghopmayuoHHoU cucmeme obuje2o rnosb308aHusl - Ha oghuyuasibHOM calime pa3pabomuuka
(MuHpeeuoH Poccuu) 8 cemu VlHmepHem

BeepneHve

HacTosupii cBog npaBwi COAEPXUT MOJIOXKEHUS MO PACYETY U MPOEKTVPOBAHNIO GETOHHbBIX U
XENe300eTOHHbIX  KOHCTPYKUMIA  MPOMBILIEHHBIX  COOPY)XEHWA 13 TAXENoro W /Ierkoro
KOHCTPYKLIMOHHOrO 6eTOHa, paboTaloLLyiX B YC/IOBUAX BO3AENCTBUA TEXHOIOMMYECKUX NMOBbILLEHHBLIX
Temnepatyp (0T 50 go 200 °C BKIOUATENLHO), BriaXHOW Cpefbl, U TEMMOBLIX arperatoB w3
XapocTovkoro 6eToHa, apMypOBaHHOTO OObLIYHOVW W XapOCTOWKOW apmaTypol, KoTopble
3KCTM/yaTUPYIOTCA B YC/IOBUSAX MPOM3BOACTBEHHLIX BbICOKUX Temnepatyp (cBbiwe 200 go 1200-
1400 °C).

MpuBeaeHHble B HacTosweM CIT eauHLbl (hM3NYECKVX BEMMUMH BbIPaXKeHbI: CW/bl - B HbIOTOHaX
(H) wwm B kmnoHbtoToHax (kH); MHelViHble pa3Mepsbl - B MM (419 ceYeHWiA) Wi B M (4118 3/EMEHTOB
WM VX Y4aCTKOB); HamnpsiKeHWsi, COMPOTUB/IEHWS, MOAY/M YNPYrocTn - B Meranackassax (MMa),

3
pacnpeaesneHHble Harpysku 1 ycums - B kKH/M wi Himm; Temnepartypa - B °C, I/I0THOCTb - B KI/M ™ .

CsBog npaBwi paspabotaH HUMXXBE wm. A.A.lBo3geBa - uwHcTuTyToM OAO "HUL,
"CTpouTtenbCTBO": pyKoBOAUTENMb - A-Pp TexH. Hayk, npodh. A.®.MunoBaHoB. Vcnosmurernm: g-pa
TexH. Hayk, npod). A.M.KpuueBckuit n C.A.domvH; KaHgupatbl TexH. Hayk B.H.Fopsues,
H.M>KpaHoBa, W.H.3acnasckuii, B.H.MwioHoB, B.I.MeTpoB-Aenucos, B.H.CamoiineHko,
B.B.ConomoHoB, WN.C.Ky3HeuoBa; uHxeHepbl E.H.BombHbiX, B.A.TapacoBa; npu ydactum OOO



"YpanH cTpom" (kaHg, TexH. Hayk P.A.AXTamOoB).

1 O6racTb NpUMEHEHNS

HacToswuii cBog npasun pacnpocTpaHaeTcs Ha NPOEKTMPOBaHe GETOHHBIX M XENe306€TOHHbIX
KOHCTPYKLWIA, CUCTEMATUYECKN NOABEPrallLLUMXC BO3AENCTBMSM NOBbIWeHHbIX (0T 50 go 200 °C
BK/IOUMTENBHO) 1 BbICOKMX (CBbiwe 200 °C) TexHo/Mornyeckux temneparyp (gasee - Bo3geincTaus
TeMnepaTyp) 1 yB/IaXKHEHUIO TEXHNYECKM MapoM.

Hopwmbl ycTaHaB/mBaloT TpeﬁOBaHI/Iﬂ Nno nNPOEKTUPOBaHMIO YKa3aHHbIX KOHCprKLlI/IVI,

o 3
M3rOTOB/IAEMbIX U3 TAXENOro 6eToHa cpeaHei nnoTHocTy oT 2200 go 2500 Kr/m™ BKIHOUATENbHO
(manee - 06bIYHbI GETOH) 1 13 XapOCTOMKOro 6eToHa MI0THOWM CTPYKTYpbl cpeaHeit nnoTHocT 900

3
Kr/Mm~ 1 6onee.

Tpe6oBaHusi HacTosiwero CIM He pacnpoCTPaHSKTCS HA KOHCTPYKLIMM 13 XapoCToliKoro 6eToHa
AYENCTOl CTPYKTYPbI.

MpoekTpoBaTh AbIMOBbIE Xene306eToHHbIE TPYObI, pe3epByapbl U hyHAAMEHTbI OMEHHbIX
neyeii, paboTallpe npu BO3AeNCTBMM TemnepaTypbl cBbile 50 °C, crefyer c y4yeTom

[OMNONHUTENbHbIX TPeGOoBaHUA, MPEAbSBAEMbIX K 3TUM COOPYXEHWSM COOTBETCTBYHOLMMM
HOPMAaTVBHbLIMU JOKYMEHTAMU.

2 HopMaTuBHbIE CChIJIKM

B HacTtosiwemM CI ncrnosib30BaHbl CCbISKM HA CrieflytoLLyie HOPMAaTUBHbIE JOKYMEHTbI:

depepasbHbIi 3akoH OT 30 pgekabps 2009 r. N 384-®3 "TexHu4eckuini periameHt o
6e30MacHOCTY 34aHUIA U COOPYKEHNIA"

CMn 63.13330.2010* "CHwuIT 52-01-2003 BeTOHHble U >Xefie306€TOHHbIE KOHCTPYKLMK.
OcHoBHbl€ nosioXxeHna"

* B HacTosilee Bpems B OhvuMasibHbIX UCTOUYHMKAX MHpopMaums O NPUHATAW A@HHOTO
[JOKyMeHTa, YNOMSHYyTOro 34eCb W Aasiee Mo TeKCTy, OTCYTCTBYET. - [pumeyaHne u3roToBuTens
6a3bl JaHHbIX.

CIM20.13330.2011* "CHwuIM 2.01.07-85* Harpy3ku 1 Bo3geicTeus”

* [OKYMEHT, YNOMSHYTbIi 34ecb W fJasniee Mo TeKCTy, BPEMEHHO He npwBoguTcs. 3a
[ONOSHUTENBHON MHpopMauueli obpatuteck No CCbiske. - [prMedyaHue u3roToBuTENs 6asbl
[OaHHbIX.

CHul 3.03.01-87 Hecywye 1 orpaxaatoLyie KOHCTPYKLM
CHwuIM 23-01-99* CTpouTenibHasa KMmMaTosiorvs

CI128.13330.2010* "CHwuIM 2.03.11-85 3auyra CTpOMTE/bHbIX KOHCTPYKLUIA OT Koppo3un™

* B HacTosilee Bpems B OhMUMaSbHBIX UCTOYHMKAX MHpopMauus O MPUHATAW AaHHOTo
[OKYMeHTa, YNOMSHYTOro 34ecb W Aasiee no TeKCTy, OTCYTCTBYeT. - lNpumedyaHve uM3rotoBuTens
6a3bl AaHHbIX.

CI116.13330.2011 "CHwuI II-23-81* CTaslbHble KOHCTPYKUMK'"
[OCT 25192-82 BeToHbl. Knaccudikaums n obuyie TexHnyeckme TpebosaHms

FOCT 13015-2003 W3nemmsi xene30b6eToHHble U 6eTOHHble A1 cTpouTenbcTBa. Obuye
TexHuyeckue TpeboBaHus

FOCT 14098-91 CoeavHeHuss cBapHble apMaTypbl U 3akfafHbIX U34E/Min xene306eTOHHbIX
KOHCTPYKLMIA. TWMbI, KOHCTPYKLWM 1 pasvepbl

FOCT 20910-90 BeToHbI XapocToiikme. TexHuieckue ycrosus
[OCT 5781-82 Ctasb ropsiuekaTaHas /i1 apMUPOBaHMs Xee306€TOHHbIX KOHCTPYKLWIA

FOCT 10884-94 CTaslb apMaTypHas TepMOMEXaHUYECKN YNPOYHEHHAA OJ1 Xene306EeTOHHbIX
KOHCTPYKLWIA

FOCT 6727-80 MpoBO/iOKa M3 HWU3KOYTIEPOAUCTON CTas XONI0AHOTAHYTas AnA apMUpoBaHis
ene306eTOHHbIX KOHCTPYKLA

FOCT 4543-71 Mpokat 13 NerMpoBaHHON KOHCTPYKLMOHHOW CTasm

[OCT 5949-75 Ctasib copToBas W ka/mbpoBaHHas KOPPO3WOHHO-CTOWKas, XapocToikasa 1
XaponpoyHas

Mpumeyanue - MNpu NOMb30BaHMN HACTOSALYIM CBOAOM NpaBwi LeiecoobpasHo NpoBEpUTh



[OelcTBME CCbIJIOYHbIX CTaHAAPTOB W KAacCMIMKAaTOpPOB B MHCDOPMALVOHHON cucTeMe OoO6Lero
nosib30BaHMs - Ha odiMuMa/bHOM caliTe HauvoHa/bHOro opraHa Poccuiickoli degepauym no
cTaHjapTvaumm B CeTn VIHTEPHET WK MO eXerofHo 13asaeMomy MHpopMaLMOHHOMY ykasaTesto
"HauuoHasbHble cTaHaapThl”, KOTOPbIV ONMYB/MKOBaH MO COCTOSIHUIO Ha 1 siHBaps Tekyllero roaa, u
M0  COOTBETCTBYWOLYM  €XKEeMeCsAyHo  u3gaBaemMbiM  MHDOPMALMOHHBIM  yKasaTenam,
OMy6/MKOBaHHbIM B TeKyllem rogdy. EC/n CCbifioYHbI JOKYMEHT 3aMeHeH (M3MeHeH), TO npu
Nosib30BaHWM  HACTOALYM CBOAOM MpaBwl criefyeT PyKOBOACTBOBATbCA  3aMEHEHHbIM*
(M3MeHeHHbIM) JOKYMEHTOM. EC/n cCbII0YHbI MaTepuan oTMeHeH 6e3 3aMeHbl, TO NOJIoXEHVe, B
KOTOPOM JaHa CCbl/ika Ha Hero, NPUMEHSIETCA B YaCTW, He 3aTparvBatoLLEei 3Ty CCbIsKy.

* TekCT JOKYMeHTa COOTBETCTBYET OpUrvHaUly. - NprMeyaHve n3rotoBuTesns 6a3sbl OaHHbIX.

3 TepMuHbI 1 onpeerneHrs

B HacTosiLyX HOpMax MpYMEHEHbI TEPMUHbI MO CBOAY NpaBwun [1] v ApyruM HOPMATUBHbIM
[IOKyMEHTaM, Ha KOTOpbIE VMEIOTCSA CCbIKM B TEKCTE.

4 O6Lyie yKasaHus
OCHOBHbIE MOJI0XEHUSA

4.1 BeToHHble U XEene3006€TOHHbIE KOHCTPYKLUM O0/DkHbl ObiTb 06GecnedeHbl Tpebyemoii
HaAEXHOCTbI0 OT BO3HUKHOBEHMS BCEX BWOOB NpeferibHblX COCTOSHWA: pacyeToM, BblGOPOM
nokasatesieii kayectBa MaTepuasioB, HasHayeHVNeM pasMepoB W KOHCTPYMPOBAHMEM COr/lacHO
ykasaHuaM HacTosiwero Crl. MNpu 3TOM JO/PKHbI 6bITh BbINOSHEHbI TEXHOMOrMYECKVe TpeboBaHms
npy M3roTOB/IEHUN KOHCTPYKUWA U COGMoAeHbl TpebGoBaHWst MO 3aKCr/lyaTauu COOPYXEeHUA 1
TErn/oBbIX arperaTos, a Takke TpeboBaHWA N0 3KOSOTUY, yCTaHaB/MBAEMble COOTBETCTBYIOLLYMY
HOPMAaTVBHbIMW AOKYMEHTaMW.

4.2 BeToHHble U Xene306eTOHHbIe KOHCTPYKLWN, NpefHasHaveHHble 41 paboTbl B YCMIOBUAX
BO3[eiCTBUS NOBbILWEHHbIX TemMnepaTyp Ao 200 °C, creayeT npeaycMaTtpvBaTthb, Kak npaswio, 13
06bI4HOTrO 6eTOHa.

®yHAAMEHTbI, KOTOpble MpW 3KCM/yaTauuy MOCTOSIHHO MOABEpraloTcsi BO3AelcTBUO
TemnepaTypbl 4o 250 °C BK/IOUUTESBHO, AONYCKAETCS NMPUHAMATL U3 06bIYHOTO GETOHA.

BEeTOHHbIE U XeNe306eTOHHbIE KOHCTPYKLUUK, NpeAHa3HaveHHble Ani paboThl B YC/IOBUSIX
BO3AENCTBUS BbICOKUX Temnepatyp cBbile 200 °C, crefyeT npegycMaTprBaTh M3 XapoCToikoro
6eToHa.

Hecylyie aneMeHTbl KOHCTPYKLUUIA TEr/oBbIX arperatos, BblIMOJIHAEMbIE U3 XapOCTOWKOro
6eToHa, ceueHne KOTOPbIX MOXET HarpeBaTbCA A0 TemnepaTypbl Bbie 1000 °C, gonyckaetcs
MPUHAMATBL TOSIbKO MOC/Ie UX OMbITHOW MPOBEPKW.

4.3 Uukmyeckuini Harpes - J/MTeNbHbIA TEMNEPaTypHbIA pexuM, Npu KOTOPOM B npoLecce
KCI/lyaTaum KOHCTPYKUMS Meproanyeckyn MnoAaBepraeTcs MOBTOPSIOWEMYCS HarpeBy C
Kone6aHussmn Temnepatypbl 6onee 30% pacuyeTHOro 3HaueHus NPy A/MTENbHOCTU UMKIOB OT 3 Y
0o 30 cyr.

MOCTOSIHHBI HArpeB - A/MTENbHbIV TEMMepaTypHbIi pexviM, Mpy KOTOpPOM B npolecce
3KCM/yaTauuM KOHCTPYKLMS MOABEpraeTtcs HarpeBy C KosebaHusMu Temnepatypbl go 30%
pacyeTHOro 3HaYeHws.

4.4 [na KOHCTPYKUMIA, paboTatoLLyx nog, Bo3aeicTBMeM TemMnepatypsbl Boile 50 °C B yC/oBUAX
NepUoAMHECKOro YB/IaXHEHWS NapoM, TEXHUYECKOl BOAOW M KOHAEHCcaTOM, pacueT AomnyckaeTcs
NpoM3BOAMTL TOSILKO Ha BO3JeWCTBME TemnepaTypbl W Harpysku 6e3 yyeta nepuoguyHeckoro
yB/iaxXHeHus. Mpu 3TOM B pacuyeTe CeyeHus He [OJ/DkHbl YUYMTbIBaTbCA KpaliHue ciou 6eToHa
TOJILLMHOM 20 MM C KaKaoli CTOPOHbI, MOABEPralLyecs 3amMmayumBaHuio B TeUEHVE 7 Y, U TOJLWMHOWN
50 MM npu A/mMTeNbHOCTM 3aMauvBaHus 6eToHa 6osiee 7 4 WM [O/DKHA MpefycMaTprBaTbcs
3alpTa NoBepPXHOCTM 6ETOHA OT NEPUOANHECKOr0 3amMaynBaHms.

OkpalleHHasi NMOBEepXHOCTb GETOHA WM TMAPOU3OSALMOHHBIE MOKPbITHSI 3TUX KOHCTPYKLMIA
[10/DKHbI 6bITb CBET/IbIX TOHOB.

4.5 KOHCTPYKLMM paccMaTprBaloTCst Kak GETOHHbIe, eC/M UX NMPOYHOCTL O6GecneveHa OAHUM
6EeTOHOM. BEeTOHHbIe 3MIEMEHTbI NMPUMEHSAIOT MPEUMYLLECTBEHHO Ha CXaTve Npu pacnosioxeHun
NPOAO/IbHOM CXMMAIOLWEl Cwibl B Npegenax MonepeyHoro cevyeHnst afeMeHTa Mpu NOCTOSIHHOM
HarpeBe. BETOHHbIe 3/1eMEeHTbI U3 XapOCTOMKOro 6eTOHa NPUMEHSIIOT B KOHCTPYKLMAX, KOTOPbIe He
ABMIAKOTCA HecyLLMK (DyTepoBKa).

4.6 YXapocToiikiie 6ETOHbI B 3fIEMEHTaX KOHCTPYKLWIA TEM/IOBLIX arperaToB CieAyeT NPUMeHsITb
B COOTBETCTBUM C PEKOMEHAYEMbIM NPUIOXEHMEM A.

Krnaccbl apocToikoro 6etoHa no npegesibHO AOMYyCTUMON TemnepaType NpYMeHeHus B
cootBeTcTBMM ¢ TOCT 20910 B 3aBUCUMOCTV OT BUAA BSKYLLETO, 3anN0/HUTENEeR, TOHKOMOJIOTbIX
[06aBOK 1 0TBEpAUTENA NpuseeHs! B Tabmmue 5.1.



OCHOBHble pacyeTHble Tpe6OBaHVIFI

4.7 BeToHHble U Xene306eToHHble KOHCTPYKUMKM, paboTatoupe B YC/IOBMAX BO3AENCTBUA
MOBbILLEHHLIX W BBICOKMX TemnepaTyp, CrefyeT paccuuTbiBaTb Ha OCHOBE MosioxeHnin Crl
63.13330 1 cBofa npaswn [1] ¢ y4eTOM AONOSHATENbHBIX TPEGOBAHWIA, N3/IOXKEHHBIX B HACTOALLEM
cBO/ie npaswi.

PacueTbl GETOHHBIX U XeNe306€TOHHbIX KOHCTPYKLMIA CrieflyeT Mpou3BOAUTL Mo NpesesbHbIM
COCTOSIHVSIM, BK/IOHAIOLLYM:

npeferbHble COCTOSIHUA NEepBON rpynnbl (MO NOSHOW HEMPUroAHOCTU K 3KCr/yaTauum
BC/IeICTBME NOTEPM HECYLLEI CNOCOBHOCTW);

npefenbHble COCTOSHAS BTOPOW rpynnbl (MO HEMPUroAHOCTU K HOPMasbHOW 3KCr/yaTaumm
BC/MeACTBME 06pas30BaHUs WM YPE3MEPHOr0 PAaCKPbITUA TPELWH, NOSIBNEHUS HeAomyCTUMbIX
nedopmMauuii).

4.8 Tpu NPOEKTNPOBAHNN BETOHHBIX 1 XXE/Ie306E€TOHHBIX KOHCTPYKLMIA HAEXKHOCTb KOHCTPYKLUN
yCTaHaB/MBAOT PacyeToOM MyTEM WUCMOJIb30BaHMS PACUETHbIX 3HAYEHUI HArpy3oK M Temnepatyp,
pacyeTHbIX 3HAYEHWIT XapakTepUCTUK MaTepuasioB, ONPeaensemMbIX C MOMOLLLIO COOTBETCTBYHOLLYIX
YaCTHbIX KO3PULIMEHTOB HALEXHOCTMN MO HOPMATUBHBIM 3HAUYEHUSIM 3TUX XapaKTEPUCTUK C YHETOM
CTemneHV OTBETCTBEHHOCTY COOPYXXEHVSI W TEMN/IOBOTO arperara.

HopmaTtvBHble 3HAYeHWs Harpy3ok W BO3AENCTBWN, KOI(P(ULIMEHTOB COYeTaHus,
KO3I(OMLMEHTOB HAAEXHOCTM MO Harpyske, KoIhMULMEHTOB HAAEXHOCTM MO Ha3HAYEeHUO
KOHCTPYKUMIA, @ Takke nojpasferieHvie Harpy3ok Ha MOCTOSIHHbIE W BPEMEHHble (4/MTerbHble U
KpaTKOBpeMeHHbIe) criefyeT NpuHiMaTh no nosioxeHusm CI 20.13330.

PacueTHasi TexHoslormyeckas TemnepaTypa npyHAMaeTcsi paBHOW TemnepaType cpegbl Luexa
wm pa6oyero NPocTpaHcTBa TeMIOBOro arperata, ykasaHHoli B 3aiaHn1 Ha NPOEKTUPOBaH/e.

PacyetHble ycuwms w© ,u,e(popmauvwl OT KpaTKOBPEMEHHOIo 1 A/UTENbHONo HarpesoB

onpeenaioT C yHeToM KoapPULMeHTa HaZEXHOCTY Mo TemnepaType 't .

KoadhdhmUmeHT HaiexHoCTV No TemnepaType ' MpuHMMAatoT: MpW pacuete Mo npeaerbHbIM
COCTOSIHUSIM NEpBOi rpynMnbl paBHbIM 1,1, N0 NpeaenbHbIM COCTOSIHASIM BTOPO# TpyNMbl PaBHbIM
1,0.

Mpy pacyeTe MO MPOYHOCTU B HEOBXOAMMBIX C/y4asix YUMTbIBAKT OCOGblE HArpysku c

KOS(DPULIMEHTAMU  HAJEXHOCTM MO Harpyske '/, MPUHUMAEMbIMWA MO  COOTBETCTBYHOLLMM
HOpPMaTVBHbIM [OKYMEHTaM. [py 3TOM ycwwsi, Bbi3BaHHble [eiCTBMEM Temnepatypbl, He
YUMTLIBAKOTCS.

4.9 Mpu pacyete GETOHHLIX N Xene306eTOHHbIX KOHCTPYKUMA HEOBXOAyMO Y4MTbiBaTb
VBMEHEHWSI MEXaHUYECKUX U YNPYroniacTUYeckmx CBOMCTB 6ETOHA 1 apMaTypbl B 3aBUCMMOCTM OT
TemnepaTypbl Bo3aeicTBus. Mpu aTom yewwsi, agechopmanyy, 06pasoBaHne 1 packpbiTvie TPeLyH
onpeensitoT OT BO3AENCTBUSA HArpy3ku (BK/loUasi COGCTBEHHbIN BEC) M TeMMepaTypsbl.

PacueTHble CXeMbl W OCHOBHblE MPEANOCbITKM A/ pacyeTa GETOHHbIX W Xene306eTOHHbIX
KOHCTPYKLMIA JO/DKHbI YCTaHaB/MBATLCS! B COOTBETCTBUM C YC/IOBUSIMU UX AECTBUTENBHON pa6oThbl
B NpejesibHOM COCTOSIHWAW, C YUYETOM, B HEOBXOAUMbIX C/lyyasiX, MiacTUieckux CBOWCTB GEToHa U
apMmaTypbl, HaMUMS TPELLWH B pacTsHYTOM 6ETOHe, a Takke B/MSIHUS YCaaKW U NMo3ydecTy GeToHa
KaK npu HopmaJsibHOV TeMnepaTtype, Tak v npy BO3AeCTBIM NOBbILLEHHbIX U BbICOKVX TEMMNEPATYP.

4.10 PacueT KOHCTPYKUWiA, paboTalolmx B YC/IOBUSIX BO3AEVCTBIS MOBbILWEHHbIX U BbICOKMX
Temnepartyp, LO/PKEH NPOV3BOAUTLCS HA BCe BO3MOXHbIe HEGMAronpusiTHbIE COUETaHNS Harpysok
0T CO6CTBEHHOIO BECA, BHELLHE HArpy3KU 1 TeMNePaTypbl, C YUETOM A/MTENBHOCTY UX AECTBUSA W,
B C/lydae Heo6X0AUMOCTH, NMOC/IE OCTbIBAHWS.

PacueT KOHCTPYKLWM C YHETOM BO3LECTBUS NOBbILEHHBIX U BbICOKMX TEMMEPATYp HEOBX0AMMO
NPOV3BOAWTbL A/1A C/IeAYIOLLX OCHOBHbIX PACUETHbIX CTaauii paboThi:

KpPaTKOBPEMEHHbI HArpeB - NepBbIii pa3orpeB KOHCTPYKLUM A0 PACUYETHON TeMnepaTypsbl;
[O/MTeNbHbIV HArpeB - BO3AENCTBME pacyeTHOV TemnepaTtypbl B Nepuoa aKCnyaTaumm.

Pacuert cTaTuyeckn onpeaeMMbiX KOHCTPYKLMIA N0 NpeAenbHbIM COCTOSHMAM NeEPBOI U BTOPOIA
rpynn (3a uck/toyeHMeM pacyeta no obpasoBaHWo TPeLwH) criefyeT BECTU TOMbKO A/19 cTauu
[A/MTENbHOTO Harpesa. Pacuyer no o6pas3oBaH/io TPELWH HEOOXOAYMO MPOW3BOAVTL 4S9 CTaaui
KPaTKOBPEMEHHOTO U [J/MTE/lbHOTO HarpeBa C YYeTOM YCWIWIA, BO3HUKAIOLLWMX OT pacnpeseneHvs
TemnepaTypbl 6eTOHa MO BbICOTE CEYEHVS aMieMeHTa.

PacueT cTaTyiecku HeonpeaemMMbIX KOHCTPYKLIUIA U X 3/IEMEHTOB N0 NPeAe/bHbIM COCTOSHUAM
nepBoWi M BTOPOI rpynn AO/DKEH NPOU3BOAUTLCS:

a) Ha KpaTKOBPEMEHHbIV HarpeB KOHCTPYKUMM MO pexumMy coriacHo CHwM 3.03.01, korga
BO3HMKAOT HanbosbLLME YCWnsa OT BO3AelcTBMA Temnepatypsbl. MNpy 3TOM XeCTKOCTb 3/leMEHTOB
KOHCTPYKLIMM ONpejensaeTca oT KpaTKoBPEMEHHOTO AECTBMA BCEX HArpy3oK U HarpeBa,;

6) Ha A/MTENbHbIN HArpeB - MPU BO3AENCTBUM HA KOHCTPYKLMIO pacyeTHoi TeMnepaTypbl B
nepuog, 3KCr/lyatauuy, Korfa MPOWCXOAWT CHKEHWE MPOYHOCTU U KECTKOCTU 3/EMEHTOB B
pesynbTate BO3AENCTBUS [A/MTENbHOTO HArpesa W Harpysku. Mpu 3TOM XECTKOCTb 3/IEMEHTOB



onpegensieTcs OT A/MTeNbHOrO BO3AEMCTBMA BCEX HArPY30K M HAarpeBsa.

4.11 OnpepeneHne yCWmin B CTaTUMECKN HEONPEAE/MMbIX KOHCTPYKLMAX OT BHELLHEW Harpysku,
COOCTBEHHOTO Beca W BO3[ENCTBUA MOBbIWEHHbIX W BbICOKMX TemnepaTtyp npousBoAAT Mo
npaBwiam CTPOWUTENbHON MEXaHVKM MeTOAOM MNoc/iefoBaTeNbHbIX MPUG/KeHUn. Mpu 3ToM
XKECTKOCTb 3/IEMEHTOB ONPeAENA0T C YHETOM Heynpyrux gechopmaLmii v Hamums TpeLLyH B 6eToHe
OT OJHOBPEMEHHOI0 eViCTBYS BHELLHEl Harpy3ku, COBCTBEHHOIO Beca 1 Temneparypsbl.

4.12 TMpy KpaTKOBPEMEHHOM HarpeBe yCWwisi OT BO3AENCTBUSI TEMNepaTypbl B 3/ieMeHTax
cTaTMYECKN HeonpeaesMMbiX KOHCTPYKLMIA AO/DKHbI OMpefensiTbCs B 3aBUCMMOCTM OT cocTaBa
6eToHa (Tabrmua 5.1) 1 TeMnepaTtypbl HarpeBa, Bbi3blBAKLLEN HAMOObLLME YCWNA:

a) npu Harpese 6eToHa N 1 cBbiwe 50 go 250 °C - no pacyeTHol Temneparype;

6) npu HarpesBe 6eToHOB N 2-11, 23 1 24 cBbiwe 200 o 500 °C - no pacyeTHoi Temneparype;
npv Harpese cBbiLe 500 °C - npn 500 °C;

B) npu HarpeBe 6eTtoHoB N 12-21, 29 1 30 cBbile 200 go 400 °C - no pacyeTHoli Temneparype,
npv Harpese cBbiLe 400 °C - npn 400 °C.

4.13 TemnepaTypa 6eTOHA B CEYEHUSIX KOHCTPYKLMIA OT HarpeBa npu aKCryatauum A0sdkHa
onpefensTbca TENOTEXHNYECKUM PACYETOM YCTAHOBUBLUErOCS TEMSIOBOrO MOTOKA NPy 3aAaHHO
Mo MPOEKTY pacuyeTHol TemrnepaType paboyero NpocTpaHcTBa WM BO3fyxa NPOM3BOACTBEHHOIO
NOMELLEHNS.

[nA KOHCTPYKLWIA, HAXOAALMXCS Ha HapY)XHOM BO3/yXe, HaubosbLme TemrnepaTtypbl Harpesa
6eToHa 1 apmaTtypbl OnpefenaloT M0 PacyeTHON JeTHeil TemnepaType HapyxHOro BO3Ayxa,
NpVYHYMaemoli No cpeaHein MakcyMasibHOl TeMrnepaType Hapy)XHOro Bo3gyxa Havbosiee Xapkoro
Mecsua B pavioHe cTpouTesibctBa no CHuMM 23-01. BbluMc/ieHHble TemnepaTypbl He [OJDKHbI
npesbIWaTh NPeAenbHO JONYCTUMbIX 3HAYEHU TemnepaTyp npyMeHeHus 6etoHa no FOCT 20910 u
apmartypsbl o Tabmmue 5.10.

4.14 Tpu pacyeTe cTaTMHECKW HeonpenesMMbIX KOHCTPYKLMIA, paboTatolyx B YCMOBUAX
BO3/ECTBMA TemnepaTtyp, Ter/oTEXHUUECKUIA pacyeT AO/DKEH NPOM3BOAWUTLCS HA PacyeTHYIo
TemnepaTypy pabouyero npocTpaHcTBa W Ha TeMrnepatypy, Bbi3blBalOLLy0 HanbosbLme yCums,
onpejendemMble no ykasaHuam 4.12.

Mpwn pacyeTe Hanbo b LLMX YCUMIA OT BO3AENCTBUA TEMMNepaTypbl B KOHCTPYKLYSIX, HAXOSALLYIXCS
Ha HapyXHOM BO3ayxe, TemnepaTtypy 6eToHa W apmaTtypbl BbIYUC/AOT MO PACYETHON 3UMHEN
TemnepaType HapyHoro Bo3ayxa, NpvHMMaemoi No Temnepartype HapyxHOro Bo3gyxa Havnbosee
XOJI0AHOM NATUAHEBKM C 06ecneveHHoCTb0 0,92 no CHwulM 23-01.

4.15 Tpwn pacuyeTe COOPHbIX Xele306EeTOHHbIX KOHCTPYKLMIA HA BO3AEWCTBYE YCUWMIA NPy UX
nogbemMe, TPaHCNOPTMPOBaHUN N MOHTaXe, Harpysky OT Beca 3/IieMEHTOB CriefyeT NpuHIMaTh ¢
KO3hOMLMEHTOM AMHAMWUYHOCTY, paBHbIM: 1,6 - Npu TpaHcnopTvpoBaHu; 1,4 - npy nogbeme u
MOHTaxke. [flonyckaetcs npuHumMaTtb 6osiee Hu3Kve, 060CHOBAHHbIE B YCTAHOBJSIEHHOM MOPsifKe,
3HaYeHNs KOIPPULNEHTOB AMHAMMKN, HO He Hke 1,25.

4.16 Mpu pacyete MNPOYHOCTU XKENE30OETOHHBIX INEMEHTOB Ha AENCTBME CXMMAtOLLEl
NPOAO/LHOM CUbI CrIelyeT YUUTbIBATb CrlydaiiHbIi aKCLEHTpUCUTET %2 | npuHUMaeMblii He MeHee:
1/600 o/mHbI 3NEMEHTA WM PACCTOAHUA MEXOY CEeYEeHUAMMU, 3aKpensieHHbIMK OT cMelleHus; 1/10
BbICOTbI CeYEHUst U He MeHee 10 mm.

[N 2nemMeHTOB CTaTWHeckM HeonpefeMMbIX KOHCTPYKLUUIA 3HauYeHWst 3KCLEeHTpucuteTa
NPOO/ILHOM CUbI OTHOCUTENBHO LIEHTPA TSXKECTU NPUBEAEHHOTO CeueHnsl ¢ MPUHAMAIOT PaBHbIM

3HaYEHUO IKCLIEHTPUCUTETA, NOJTYHYEHHOIO U3 CTaTUYECKOro pacyeTa, HoO He MeHee fa .

[lns 3NIEMEHTOB CTATUHMECKM ONPEAE/MbIX KOHCTPYKLMIA aKCLEHTpUCUTET ¢ npuHUMatoT
paBHbIM CyMMe 3KCLIEHTPUCMTETOB K3 CTaTWYECKOrO pacyeta KOHCTPYKUMW, CrydaliHoro w
TemnepaTypHOro 0T HEPaBHOMEPHOTO HarpeBa Mo BbICOTE CEUEHS 3/IEMEHTA.

JononHuTerbHble ykazaHus Mo pacueTy npesBapuTesibHO HaNpPsXKeHHbIX KOHCTPYKLIMIA

4.17 PacyeT npeaBapuTe/lbHO HanpsHKEHHbIX KOHCTPYKUMIA, paboTarolyx B YC/IOBUSIX
BO3/EWCTBUA MOBbILLEHHBIX N BbICOKMX TEMMNEpPaTyp, AO/DKEH MPOM3BOAUTLCS B COOTBETCTBUM C
TpeboBaHVsIMM CBOAA NPaBW [2] U C Y4ETOM AOMOSHATENbHbIX YKa3aHuii 4.18-4.23.

4.18 TemnepaTypa HarpeBa NpeABapuTE/bHO HAMPSHXEHHO apMaTypbl He [40JDKHA NPEBLILLATL
npefenbHO AoMycTYMOl TeMnepaTyphbl ee NPYMEeHeHUs!, ykazaHHoi B Tabmmue 5.10.

=F
4.19 CxvMatolLyie HanpsixeHst B 6eToHe ~ “F B CTaaumM NpeBapuTe/lbHOTO 06XaTvs B [0/19X

o R
nepefaToyHoil MPOYHOCTM GEeToHA “*7 He [O0/KHbI NMPEBbIWATL NPU Temnepartype Harpesa
npesBapuUTesibHO HANPSHXXEHHOK apMaTypbl:

50 °C 0705



100 °C 0.60 %

150 °C 0,50 Ry .

B crydae HeoGX0AVYMOCTM 3HAUEHNST CKVMAIOLLMX HAMPSKEHUI B 6ETOHE MOTYT ObiTb NMOBbILLEHbI
npu obecneveHnn HafexHol paboTbl KOHCTPYKLUMM OT BO3AENCTBUS MpenBapuTesbHOro
HanpsXeHVs1, Harpysku 1 TemnepaTypHbIX YCUniA.

4.20 TNosHble noTepu NpeaBapuTesibHOro0 HaNPSHXXEHUss apMaTypbl, yHUTbIBaeMble Mpu pacyete
KOHCTPYKUMIA, paboTaloLLyx B YC/IOBUAX BO3AECTBYSI TemnepaTtypbl Boiwe 50 °C, onpeaenaioTtcs
Kak cymma notepb:

OCHOBHbIX - MPU HOPMa/ILHOM TemMnepaType;

[ONOSHUTENbHBIX - OT BO3AEMCTBUS TeMNepaTypsbl Boile 50 °C.

OCHOBHble NoTepy NpeaBapuTe/IbHOTO HaMPSHXeHUss apMaTypbl /11 KOHCTPYKLMIA U3 06bIYHOTO
6etoHa coctaBa N 1 u xapocTolikux 6eToHoB coctaBoB N 2, 3, 6, 7, 10 u 11 no Tabmue 5.1
onpefensoT Kak AnA TSXenoro 6etoHa no Tpe6oBaHusiM [2]. MoTepu OT ycagku XapocToiikoro
6eToHa cneayeT npuHuMaTh Ha 10 MIMa 60/bLue yKka3aHHbIX B [2].

Bpemsa B cyTkax criegyeT NpuHAMaTh: NPy OnpeAersieHMn noTepb OT MOS3Y4ecTn - CO AHA
o06xaTus 6eToHa, Mpu onpejerieHun NoTepb OT YCAJKM - CO AHA OKOHYaHWs GETOHMPOBaHWS [0
HarpeBa KOHCTPYKLN.

JlonosHuTenbHble NoTepu NpesBapuTeNlbHOTO HaMPSHKEHWS apMaTypbl NPUHAMAIOT Mo Tabrmue

4.1.
Tabmmua 4.1
®akTop, BbI3blBAIOLLYIA AOMNOSHUTE bHLIE NOTEPU BenmunHa A0NoSHUTESb HbIX
npeaBapuTeNbHOro HaNpPsXeHst B apMatype npu ee Harpeee noTepb NpeaBapuTeslbHOro

HanpsixeHus, MlMa

Ycagka 6etoHa 06bI4HOro coctaBa N 1 u XapocCTolikux 6ETOHOB
coctasoB N 2, 3, 6, 7, 10, 11 no Tabnmue 5.1 npu Harpese:

KPaTKOBPEMEHHOM 40
[LJMTENTbHOM NMOCTOAHHOM 80
LJMTENbHOM LIMK/IMYECKOM 60

MomyuecTb 6GeToHa 06bl4HOTO cocTaBa N 1 U XapocTolkux
6eToHoB coctaBoB N 2, 3, 6, 7, 10 1 11 no Tabrmue 5.1:

€CTECTBEHHOW BMIAXKHOCTN npu Harpese:

KpaTKOBPEMEHHOM 10% %

A/MTENNbHOM MNOCTOAHHOM 15 T ip

LNVTENTbHOM LVIKIIMYECKOM 18%%




CYXOro Mpu Harpese:

KpaTKOBPEeMEHHOM 4%
[A/MTEbHOM MOCTOSTHHOM 6%
[/MTENbHOM LIMK/IMYECKOM gk
Penakcauusi HanpsHKeHWin apmaTtypbl:

NpOBOJIOYHOI knaccos B ¥ 1200-B F 1500, K1400, K1500 0,0012"&50 ¥
cTepxHeBoli knaccos A600, A800, A1000 O,OOI‘MSJSP
PasHocTb gediopmauuii 6eToHa M apmaTtypbl OT BO3AelNCTBUA (o — g )%, B.6,
Temneparypbl

O603HaueHus, NpuHATbIE B Tabmue 4.1:

Ay pasHOCTb Mexay TemnepaTypoli apmaTypbl Mpu 3Kchyatauun, onpegensemoi
TENI0TEXHNYECKM PacHeToM 1 TEMNEPAaTYPOii apMaTypbl NPW HATSXEHWM, KOTOPYIO AOMyCKaeTcs
npuHMMaTh pasHoii 20 °C;

®5 _ koahhVLMEHT, MPUHUMAEMBIV MO Ta6rmue 5.7 B 3aBUCUMOCTY OT TEMMepaTypbl GeToHa
Ha YpOBHe HanpsiraeMovi apMaTypbl 1 A/MTeNbHOCTU HarpeBa,;

s . MoZAy/b YNPYrocTu apMaTyphbl, MPYHIMAaeMbIii o Tabmmue 5.14;

Bst Fs KO3hprLUEHTbI, MPUHMaeMble Mo Tabmmue 5.13 B 3aBUCMMOCTH OT TeMneparypbl
apmaTypbl.
MpumeyaHus

1 MoTepu npefBapuTENlbHOTO HAMPSHXKEHUA OT peniakcauun HanmpshkeHwn apmartypbl
NPVYHAMAIOT A1 KPaTKOBPEMEHHOIO U [/MTE/IbHOTO HarpeBa OAVHAKOBbLIMU U YUUTbIBAKOTCA NpU
Temnepatype apmarypsl Bbile 40 °C.

2 MoTepyu NpeABapUTENbHOTO HaMPSHKEHS apMaTypbl OT pasHocTy fedhopmauyii 6eToHa 1
apMatypbl YYWTbIBAIOT B 3/IEMEHTAX, BbIMOJHEHHbIX M3 O6bLIYHOTO GETOHA MNpU Harpese
apmartypsbl Bbllle 100 °C 1 B 3/eMEHTaX U3 XapoCToiKoro 6eEToHa NMPU HarpeBe apMaTypbl Bbille
70 °C.

3 Ec/m OT ycwwii, BbI3BaHHbIX COBMECTHbIM AEiCTBUEM Harpysky, Temnepatypbl W
npesBapuTesibHOro o6xatusi, B GETOHe Ha YPOBHE apMaTypbl B CTaAyM 3KCTU/yaTaLuy BO3HVKAIOT
pacTarvBaioLLyie HaNpPsHKEHVs!, TO AOMOSHUTEbHbIE MOTEPY OT NOBYYECTU GETOHA HE YUUTBLIBAIOT

MoTepn OT nos/eydecT GETOHA NPU HATSHKEHUM B [BYXOCHOM HanpaBfieHn criefyet
YMeHbLMTL Ha 15%.

a
4.21 YCTaHOBMBLLMECS HANPSXeHUA B 6ETOHe %P Ha YPOBHE LIEHTPa TAXECTU NPUBEAEHHOMO
ceyeHusa Havnbosiee 0GXMMaeMow 30HbI Noc/ie NPOSB/IEHUA BCEX OCHOBHbIX NOTEPb ONpeaeniaioT no
chopmyrne

oo = P + Pgopy.sp _ My.sp
by = il S
¥ A’red Ired Imd , (4_1)



rae M - momeHT OT cobCcTBEHHOTO Beca A/IEMEHTa;

P - yeume npeasapurerisHOro 06xaTus;

2,
% - 9KCLI@HTPUCUTET yewma £ OTHOCUTE/bHO LIEHTPA TSKECTU NPUBEAEHHOTO CeYeHS;

Y3p - paccTosiHMe OT TOUKN MPWIOKEHUS yeuvs £ [10 LEHTPa THKECTU CedeHus!.

FeoMeTpuUecKue XapakTepPUCTUKN NMPYBEAEHHOMO CeYeHUst NpeaBapuTesbHO HanpsXeHHOro

Xene306eTOHHOro 3/ieMeHTa (A?Sﬂ' , Sred , Ired ) onpeaenstoT no TpeboBaHusiM 6.16-6.21 ¢ ydeTom

NPOAO/bHON NpeABapUTENbHO HaNpPsKeHHOK apMmaTtypbl © 1 &' 1 B/MAHNA TemnepaTypbl Ha
CHIDKEHVie MoAy/eli yNpyrocT apmaTtypbl 1 GeToHa.

4.22 Ycwwmsa 0T BO3[eWCTBYS TemnepaTtypbl B CTaTUHECKN Heonpeae/mMmbiX NnpeasapuresisHo
HanpshXeHHbIX KOHCTPYKLMAX HAXOAAT Mo ykasaHuam 6.28 1 6.37.

Mpw onpegeneHum ycwidi 0T BO3AEWCTBUS TEMNEpaTypbl XECTKOCTb 3/IEMEHTA BbIUVC/AKOT N0
ykasaHvsim 8.28.

4.23 MNpw onpegeneHun obLiero nporuba npeasaputesisHO HanPsXXeHHOro Xene306eTOHHOTo
31eMeHTa HeO6X0A4¥MO YyUMTbIBaTb MPOrvG, BbI3BaHHbI HEPaBHOMEPHLIM HarpeBoM 6GeToHa no
BbICOTE CeYeHUs 3/IEMeHTa, No ykasaHuam 8.24.

a., =04-068
4.24 B anemeHTax u3 6eToHa knacca B30 v BbilLe, UMEIOLLMX NpegHanpsxeHve ~ ¥ s
, Mpn Harpese apmatypbl OCTaTOK MpeABapuTEslbHOTO HarpskeHus B apMatype MOXHO
OPUVEHTUPOBOYHO ONpeendThb Mo CrefyoLym opmynam:

ANA cTepXHeBOi knacca A600

Ogp = 84 -04, : 4.2)
knacca A800
o =87 -03%, 43)
knacca A1000
05 = 920,261, (4.4)
MPOBONOYHON Knacca - P 1200-2F 1500, K1400, K1500
0 =89-0.271 45)

T 7
rae ~<F 0 - ocTaTOK NpeABapuTE/bHOTO HAMPSHKEHU B apmartype, % WCXOAHOTO 3HaueHust npu
N3roToBiIEeHAN;

£ 2 20 - Temnepatypa apmartypbl npu Harpese, °C.
N3 dopmyn (4.2)-(4.5) crnepyer, 4To BO BpEMSI HarpeBa MPOMCXOAWT MOJHas noTeps

npeABapuTeibHOrO HanpsXeHst B CTEPXHEBON apmaType knacca A600 npu ee Harpese CBblLLe
210 °C, knacca A800 - cBbliwe 220 °C, knacca A1000 - cbile 350 °C 1 B NpOBOJIOYHON kacca B

F1200, BF1500, K1400, K1500 - cBbliwe 330 °C.

4.25 TMoTepyn NpefBapuTeNlbHOTO HAMPSHXKEHUSI B apMatype, BO3HVKLIME MpU Harpese, rnocre
OCTbIBaHMs1 He BOCCTaHaB/MBAIOTCS.

5 MaTepuasibl 4151 6ETOHHbIX 1 KE/1e306€TOHHBIX KOHCTPYKLiA

BetoH

Moka3aTtenm kauecTBa 6eToHa U 1xX NnprMeHeHne Nnpu NpoeKTnpoBaHNn

5.1 [1n GETOHHbIX U Xene306eTOHHbIX KOHCTPYKLWIA, NpeAHa3HAUYEHHbIX A/t paboTbl B YCIIOBUSAX
BO3/€elCTBYS NOBbILLEHHbIX 1 BLICOKVX TEMMEPATYP, ClieAyeT npeaycMaTpyBath:



06bIYHbIi GETOH - KOHCTPYKLMOHHbI TSHXENbI 6ETOH cpeaHeli nioTHocTu oT 2200 go 2500 krim®

BKOUUTENLHO No MOCT 25192;

XapOCTOVKMIA BETOH KOHCTPYKLMOHHbBIA M TEMN/I0U30/ILMOHHBIA MIOTHOW CTPYKTYPbl CpeaHeit

nioTHocTn 900 Kr/M3 n 6onee no FOCT 20910, cocTaBbl KOTOPbIX NPVBEAEHb! B Tabmue 5.1.

Ta6mmua 5.1
N Knacc VcxoHble MmaTepriasisl Han6obwmii CpegHsas
cocTaBoB| 6eToHa no Knacc N/I0THOCTb
6GETOHOB || NpenenbHO 6eToHa Mo 6eToHa
[0nyCTUMOiA MPOYHOCTMN || ecTecTBEHHO
Temnepartype Ha cxaTve BJIQXKHOCTW,
3
npVIMeHeHVs KM
BSXyLLEE oTBEpPAUTENb TOHKOMOJIOTas 3anonH1Tenm
pobaska
OGbIYHbIV 6ETOH
1 - MopTnaHguemeHT, He npumeHsietcs He npumeHsetca || [paHuTOBbIE, B50 2200-2500
6bICTPOTBEPAEIOLLYI [0/IOMUTOBbIE,
NopT/IaHALEMEHT, M/10THbIE
LWaKonopT/iaHaLeMeHT N3BECTHAKOBbIE,
CUEHUTOBbIE,
M/I0THbIE MECKU
la - To xe To xe MvikpoHanoHuTem To xe B60 2200-2500
(0o 11%)
XapocToliikue 6eToHbI
2 3 To xe To xe To xe AHpes3nToBbIe, B40 2400
6a3asibToBbIE,
Ovabasosble,
[OVOpUTOBbIE
3 3 " " " K] L0OMEHHbIX B40 2400
OTBaSIbHbIX LLITAKOB
4 9 " " 13 30/1bI-yHOCA Arnionoputosble, U3 B15 1800
601 TTMHAHOTO
Kvpnmya
B15 1900
5 8 " " M3 mwmroro wraka, (|3 LMaKoB B15 2000
30/bl-yHOCa, 601 || METAIVTYPr4ecKnX
[JMHSHOTO KMpMWYa || TOpuUcTbIX (LWiakoBas
nemsa)
6 7 " " LLlamoTHas, 13 || AHOe3unToBbIe, B40 2400
30/bl-yHOca, 601 || 6a3asbTOBbIE,
T/MHAHOTO Ovabasosble,
Kvpnnya, U3 || AMopuTOBbIE
0TBasIbHOrO "
rpaHy/MpoBaHHOro
[OMEHHOTO LWiaka




7 7 " " To xe 7k} [OMEHHbIX B40 2400
OTB&/TbHbIX LLIAKOB
8 8 " " M3 oteasbHOro wmi|3 LMaKoB B15 1800
rPaHyMpOBaHHOrO || TOM/MBHBIX,
[OMEHHOro Lwiaka, || Tychosble
605 IJVHSHOTO
Kvpnuya, 30/1bI-
yHoca
9 9 " " N3 608 rmHaHoro |3 608  rMHAHOTO B15 1900
Kvpnnmya Kvpnmya
10 11 MopTraHauemeHT, " To xe, n 30/bl-|| lLamoTHbIE B35 2000
GbICTPOTBEPACHOLLYAIA yHoca KyCKOBble U 13 601
nopT/aHaLeMeHT n3genuin
11 12 " He npumeHsietca LlamoTHasn To xe B35 2000
12 8 Kvpakoe cTeksio Camopacchinatouwyecs || 13 Liakos (| U3 LLIaKoB B20 2100
LiaKm heppomapraHua, || deppomapraHua,
CWWmKOMapraHua || cwimkomapraHua
13 6 KpemHedhTopucTbIiii LLlamoTHasn AHpie3nTOBbIE, B20 2500
HaTpWiA, Hehe/MHOBbI 6a3asbToBbIE,
Liam, nvabasoBble
camopacchlnatoLupecs
LaKN
14 10 " KpemHedTOprCTbIi LlamoTHbIE, 13 || LlamoTHbIe B20 2100
HaTpwiA KaTasmsaTopa M- |[kyckoBble 1 13 605
2201 n3penvin
oTpaboTaHHOro
15 11 HedbenvHoBbIl Wiam, To xe M3 cmecu wamMoTHbIX B20 2300
camopaccblnatoLpecs KYCKOBBIX W 13 6051
LLiaKm n3nemin n
KapbopyHaa
16 13 KpemHedTOprCTHIN MarHesutoBas LLlamoTHbIE B15 2100
HaTpwiA KyckoBble U U3 605
n3nemin
17 12 " HedpenvHoBebIl wiam, || LamoTHas, 13 To xe B15 2100
camopaccoinarmoupecs ||katasmsaropa M-
LLiaKun 2201
oTpaboTaHHOro
18 13 " To xe MarHesuroBas " B15 2100
19 13 [ JMHO3eMUCTbI He npumeHsietca He npumeHsieTcs B30 2100
LeMeHT
20 12 To xe To xe To xe 3 npefensHoro B30 2800
heppoxpoma
21 14 MynmToKopyHAOBbIE B35 2800




KyckoBble U U3 6051
n3peni

22 6 MopTraHguemeHt He npumeHsietca LlamoTHas, 13 || BcryyeHHbI i nepsmt B5 1100
30/bI-yHOCa, 60f
TTMHAHOTO
Kvpnuya,
0TBasIbHOrO "
rpaHy/MpoBaHHOro
[OMEHHOTO LWiaka,
KatasmsaTopa VM-
2201
oTpaboTaHHOro
23 11 MopTnaHguemeHt He npumensietca LLlamoTHas, 13 || Kepam3sutoBble c B15 1500-1700
KaTasmsaTopa M- || HacbinHol
2201 nIoTHoCTbLI0 550-650
0TpaboTaHHOro i
24 10 " " To xe Kepamsutosble c|| B5-B10 1100-1400
HaCbIMHOW
nI0THOCTL0 350-500
Kr/im :
25 10 " " LLlamoTHas, n3 || I3 cmecu kepamauta B3,5 1000
30/bI-yHOCa, 608 (|1 BCIMy4EHHOro
TTMHAHOTO BEPMUKY/IATA
Kvpnuya,
BY/IKAQHU4YECKOro
nensa,
Kepam3uToBas,
arsioropurosas
26 10 " " To xe BcnyyeHHbl i B2,5 1100
BEPMUKYIAT
27 8 XXvnpakoe cTteksnio KpemHedTopucTbIii LLlamoTHas, 13 || I3 cmecu kepamsuta B10 1000
HaTpwiA KkatasmsaTopa VIM-||un BCMY4YEHHOr0
2201 BEepMUKymTa
oTpaboTaHHOro
28 8 To xe To xe To xe BcnyyeHHbIl B3,5 1100
BEPMUKYIUT
29 8 " " " KepamautoBble, C B15 1500-1700
HaCbIMHOM
M/I0THOCTL 0 550-650
Kr/m :
30 8 KepamsuroBble, c|| B5-B10 1100-1400
HaCbIMHOW
nioTHocTb0 350-500
Kr/m !
31 8 " " " M3 cmecun 30/1bHOTO B3,5 900
rpasus n
BCMyYEHHOro nep/mr
a
32 8 " " " BcnyueHnHsiii nepmr || B3,5-B5 900-1100




33 11 [MHO3eMUCTbI He npumeHsietcs He npumensieTcs || BenyveHHbIl B2,5 1100
LeMeHT BEPMUKYIAT
34 11 To xe To xe To xe M3 cmecn kepamsuta B3,5 1000
" BCMy4Y€HHOro
BEpPMUKy/MTa
35 11 " " " KepamautoBble B5 1000
36 11 " " " M3 cmecn 30/1bHOTO B5 1100
rpasus "
BCIMy4YEHHOro nep/mT
a
37 11 " " " BcnyyeHHbI i nepmT B5 1000
MpumeyaHus
1 Ana 6eToHoB KkraccoB 8-14 no npefenibHO AONYCTUMON TemnepaType MPUMEHEHUs C OTBEpAUTENieM M3 KPeMHedTOPUCTOro HaTpus He
[JonyckaeTcs BO3felicTBre mapa 1 Bogbl 6e3 npeasaputenbHOro Harpesa Ao 800 °C; 6eToHbl kiiacca 6 no npefesbHO AONyCTUMON Temnepartype
NpVYMeHeHVst NoABepraTb BO3AENCTBMIO Napa He crefyeT.
2 CocTaBbl XapoCTOKMX 6ETOHOB 1 UX HOMepa MpUBEAEHbI COTIACHO yKa3aHuaMm [6].
3 Bce nonoxeHus gaHHOro ceoja npaswi /1 coctaBa 06bi4HOro 6etoHa N 1 pacnpocTpaHatoTes 1 Ha cocTtaB 6eToHa N 1a.

oo o 3

XapocTtoikuii 6eTOH cpefHeit mnoTHocT o 1100 «krim BK/IOUMTENIHO  Crieayet

npegycMarpvBaTb NPeVMYLECTBEHHO A/1 HEHECYLLYIX OrpadkaatoLLyX KOHCTPYKUWA U B KayecTBe
TEMNIoM30ALMOHHBIX MaTepurasios.

oo o 3
YKapocToiiknii 6eTOH cpeaHei noTHocTU 6osiee 1100 kr/M™ Hag/eXuT npefycmaTtprBaTe A/
HECYLLX KOHCTPYKLIWIA.

5.2 Ipu NPOEKTUPOBaHNM GETOHHBIX W XENe306ETOHHBIX KOHCTPYKLWIA, paGoTaloLyX B YCIIOBUSX
BO3/elCTBIA NOBbILEHHbIX 1 BbICOKMX TEMMEPATyp, B 3aBUCMMOCTY OT WX HA3HAUYEHUsI 1 YCIOBUI
paboTbl [JO/DKHBI YCTaHAB/MBATLCSA MoKasaTesmM kayecTBa GETOHA, OCHOBHbIMKM U3 KOTOPbIX
ABJIOTCSA:

a) kacc 6eToHa No NPOYHOCTU Ha CxaTve B;

6) knacc 06bIYHOrO GETOHA MO MPOYHOCTM HA OCEBOE PACTsHKEHVE Bt (HasHauaeTcs B cryyasix,
KOrga 3Ta XapakTepucTvka WMEET [/IaBEeHCTBYIOWEE 3HAYeHWe U KOHTPO/MpYeTcs  Ha
npou3BOACTBE);

B) K/1aCC XapOoCTOoWKoro 6eToHa no npeaessHo AOMyCTUMON TemnepaType NPUMEHEHWS COTIaCHO
OCT 20910 (mospkeH ykasbiBaTbCS B NPOEKTE BO BCEX ClyHasix);

r) Mapka *apoCTOVKOoro 6eToHa No TepPMUYECKOW CTOMKOCTM B BOAHbIX T1 1 B BO3AyLWHbIX T2
Ten/iocMeHax (HasHa4vaeTcsl [/ KOHCTPYKUMIA, K KOTOPbIM MpefabsB/sAlTcs Tpe6GoBaHus Mo
TEPMUYECKOW CTOWKOCTW);

[) Mapka no BoJoHenpoHuiaemMocTm W (HasHauyaetcs O/ KOHCTPYKUWiA, K KOTOPbIM
npesbsABATCS TPe60BaHMS MO OrPaHNYEHNI0 BOAOHENPOHMLLAEMOCTH);

€) mMapka fno MOpOo30CTOVKOCTM F (HasHauaeTca [/19 KOHCTPYKLUWA, KOTOpble B Nepuof,
CTpouTENbCTBA WM MPW OCTAHOBKE TEM/IOBOrO arperara MoryT nogseprarbCcs anu3oauyecKomMy
BO3aeicTBUIO Temnepatypb! Hmke 0 °C);

X) Mapka Mo cpefgHei nioTHocTUM D (Ha3HayvaeTcss ANA KOHCTPYKUMIA, K KOTOpPbIM Kpome
KOHCTPYKTUBHbLIX MNPEeAbsaBAOTCA TpeboBaHWA TensousoALMM, U KOHTPO/MpYeTcs npu uxX
N3rOTOBJIEHUM).

5.3 1151 6ETOHHbIX U1 )Xe/1e306ETOHHBIX KOHCTPYKLWIA, NPeaHa3HaueHHbIX A1 PaboTbl B YCIOBUAX
CUCTEMATMYECKOTO BO3[ECTBUSI TMOBbILEHHbIX W BbLICOKMX TEMMepaTtyp, npeaycMaTpuBaloT
OETOHbI:

a) K1acCcoB MO MPOYHOCTU Ha CXaTve:




06bI4HbIV 6eTOH cocTaBoB N 1 1 N 1a no Tabmmue 5.1 - ot B20 go B60;
XapocTolikme 6eToHbl COCTaBOB Mo Tabmmue 5.1:
N2,3,6,7-01B15 go B50;
N 10, 11, 21 - o1 B15 go B40;
N 19, 20 - ot B15 go B35;
N 12,13, 14,15 - 01 B12,5 go B25;
N4,5,8,9,16-18, 23,29 - ot B12,5 go B20;
N 24, 27,30 - oT B2 go B10;
N 22, 24, 30, 32, 35-37 - oT B1 o B5;
N 25, 28, 31, 32, 34 - o1 B1 o B3,5;
N 26, 33 - o1 B1 go B2,5;
MpumeyaHve - BO3MOXHO MPUMEHEHWE BbICOKOMPOYHbIX GETOHOB K/1acCcoB MO MPOYHOCTY Ha

cxatve oT B60 go B8O, HO Mpu YCIOBUM OMbITHO NPOBEPKM U3MEHEHUSA UX (OM3UKO-MEXAHNUYECKMX
CBOWCTB Npy TeMnepaTypHbIX BO3AENCTBUAX.

6) 06bIYHbIV GETOH K/IACCOB MO NPOYHOCTM Ha 0ceBoe pacTshkeHue: coctaBoB N 1 u N la no
Tabmmue 5.1 ot B10,8 go B 13,2 BK/IIOUMTENBHO;

B) XapOCTOMKWiA 6ETOH MapPOK MO TEPMUYECKO CTOMKOCTM:
B BOHbIX TensiocmeHax coctaBoB N 2-21, 23 129 no Tabmmue 5.1 - T15, T1 10, T1 15, T1 25;

B BO3AyLLHbIX TensiocMeHax coctaBoB N 22, 24, 27, 30, 32, 35-37 no Tabmmue 5.1 - T210, T215,
T220,T225.

[ns 6eTOHOB ApYriX COCTABOB Mapka Mo TEPMUYECKOl CTOMKOCTV B BOAHbIX U BO3AYLLHbIX
TenIoCMeHax He HopMKpyeTcs;

I) MapoK Mo BOAOHENPOHULIAEMOCTH:

06bI4uHbIli 6eTOH cocTaBoB N 1, N la u xapocTtoiikue 6eToHbl coctaBoB N 2-21, 23, 29 no
Tabmue 5.1 - W2, W4, W6, W8.

[na 6eToHa Apyryix COCTaBOB Mapka Mo BOJOHENPOHWLAeMOCTN He HOPMVPYETCS;
) MapoK Mo MOPO30CTOVKOCTY:

06bI4HbIV 6eTOH cocTaBoB N 1, N la u xapocTolikue 6eToHbl coctaBoB N 2-21, 23 1 29 no
Tabmmue 5.1 - F25, F35, F50, F75.

15t 6eTOHa ApYrux COCTaBOB Mapka no MOPO30CTOMKOCTU He HOPMYPYETCS;

€) XXapoCTOoWKuMiA GETOH MapOoK MO CpeAHei NI0THOCTM COCTaBOB Mo Tabmmue 5.1:

N 4,8 - D1800;

N 23,29 -D1700, D1600, D1500;

N 24, 30 - D 1400, D1300, D1200;

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

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

N 31, 32 - D900.

st 6eTOHa ApYryx COCTaBOB Mapka Mo cpefHeli NIoTHOCTY He HOpMUPYeETCS.

5.4 BospacTt 6eToHa, OTBEYaloLLyil ero kfaccy u Mapke, HasHavyaeTcs Mpu NPOeKTUPOBaHW

UCXOAs1 U3 peaslbHbIX CPOKOB (PaKTUUECKOrO 3arpy)XeHust MPOEKTHbIMU Harpyskamy 1 HarpeBa
KOHCTPYKLMK, CMOCOGOB MX BO3BEAEHVS 1 YC/IOBUIA TBEPAEHVS. [PU OTCYTCTBUM 3TUX AaHHBIX K/acc

GeToHa ycTaHaB/MBaEeTCs B BO3pacTe 28 CyT.

3HaueHvie OTMyCKHON NMPOYHOCTN BETOHA B 3/1IEMEHTaX, BbIMOSHEHHbIX 13 0BbIYHOTO TSXKENoro
6eToHa, yctaHaB/wmBaeTcs no FOCT 13015 v xapocToiikoro 6eToHa - no FOCT 20910.

[L151 Kene306eTOHHbIX KOHCTPYKLMIA 13 06bIYHOTO TSXKEsIoro 6eToHa, PaboTalLLYX B YCIIOBUSIX
BO3/elCTBMA NOBbILWEHHbIX TEMMepPaTyp, Kiacc 6eToHa No NPOYHOCTY Ha CKaTVe PekoMeHAyeTcst
NPUHAMATb:



NSt Kene306eTOHHbIX 3/IEMEHTOB, PACCUMTLIBAEMbIX Ha BO3AENCTBUE MHOrOKPaTHO
NoBTOPSAtOLLEliCA HAarpysku, - He Hvke B25;

onA XENe306ETOHHbIX CXaTbIX CTEePXXHEBbIX 3/IEMEHTOB 13 TAXE/I0I0 6eToHa - He Hke B20;

AN CWIbHO HarpyXeHHbIX CXaTblX CTEPXHEBbIX 3/IEMEHTOB (Hanpumep A1 KOJIOHH,
BOCMPUHUMAIOLLMX 3HAYUTE/bHbIE KPAHOBbIE HArpysku, U KOJIOHH HKHWX 3STaXXel MHOro3TadkHbIX
30aHui) - He Hwke B30.

5.5 [1ns »ene306eTOHHbIX KOHCTPYKLWA U3 XapoCTOMKOro 6eToHa, paboTaloumx B YC/OBUSX
BO3[ENCTBUSA BbICOKVX Temnepartyp, PEKOMeHAYeTCA NpUHMMaTb kiacc 6eToHa Mo MPOYHOCTU Ha
cxatue He HWke B12,5.

[Ona npenBapuTelbHO  HAMPSHKEHHbIX KENE3006E€TOHHbIX KOHCTPYKLMIA M3 OObIYHOTO 1
XapocTolikoro 6eToHOB, paboTalWyx B YC/OBUSIX BO3AENCTBMA MOBbIWEHHbIX W BbICOKMX
TemnepaTyp, kfiacc 6eToHa no MPOYHOCTU Ha CxkaTue OOJDKEH MPUHMMATLCHA B 3aBWCUMOCTM OT
BUAA W Klacca Hanmpsiraemoli apmartypbl, ee AyameTpa M Ha/mMumsi aHKepHbIX YCTPOICTB, HO He
MeHee B25.

01151 GETOHHBLIX U XEeNie306ETOHHbIX KOHCTPYKUWA, paGoTatolyiX B YC/OBUSX BO3AelCTBYA
BbICOKVX TEMNepaTyp:

XapocToiikue 6eToHbl coctaBoB N 2-21, 23 1 29 no Tabmmue 5.1 [O/DKHbI MMETb Mapky no
TEPMUYECKO CTOMKOCTY B BOAHBIX TEM/IOCMEHAX, HE MEHee, Npy Harpese:

NOCTOSIHHOM Ti5,
LIMK/IMYECKOM Ti15,
LIMK/IMYECKOM, C PE3KMM OX/TaXKAEHUEM BO3LAYXOM WM BOAO Tio5:

XapocToiikue 6eToHbl coctaBoB N 22, 24, 27, 30, 32, 35-37 no Tabmmue 5.1 AO/DKHbI METb
MapKy Mo TEpPMUYECKOI CTOMKOCTM B BO3AYLLHbIX TEMN/IOCMEHAX, HE MeHee, NpW Harpese:

NOCTOAHHOM T210,

LUVKM4eCcKom T220.

[1n9 »ene306€eTOHHbIX KOHCTPYKLMIA 13 06bI4HOrO 6eToHa coctaBa N 1 1 xapocToiiknx 6eTOHOB
coctaBoB N 2-21, 23 n 29 no Tabmmue 5.1 mapku No BOLOHENPOHULAEMOCTU AO/DKHbI OblTb He
MeHee:

415 (yHAAMEHTOB, 60POBOB 1 APYTUX COOPYKEHUN, HAXOAALLMXCS NOA 3eM/ieit W6;
HVDKE YPOBHS FPYHTOBbIX BO,

A5t TEMN/IOBbLIX arperaToB U APYruX COOPY)XEHUIA, HAXOAAWMXCS HAJ, 3eMIEi U W10.
noABeprauyxcst aTMocepHbIM ocagkam

L GETOHHbIX W XEene300eTOHHbIX KOHCTPYKLWIA, paboTaloupmx B YCIOBUSIX BO3AENCTBUS
MOBbILLEHHLIX W BbICOKMX TEMMNepaTyp, KOTopble B Nepuof CTPoUTENbCTBA WM MPU OCTAHOBKE
TEnIoBOro arperara MoryT nofsepraTbCsa anM30AMHeckoMy BO3AENCTBUI0 Temnepatypbl Hwke O
°C B YC/IOBMAIX BO3AYLLHO-B/I2XKHOCTHOTO COCTOSIHUSA, 0ObIYHbIN 6eTOoH cocTaBa N 1 v xapocTolikue
6eToHbl coctaBoB N 2, 3, 6, 7, 13, 20, 21 no Tabmue 5.1 O0/DKHbI MMETb Mapky no
MOPO30CTOMKOCTU He Hke F25.

TpeboBaHUsA K KOHCTPYKUMSM 1 U3AE/MAM K3 XapOCTOWKOro 6eToHa, npegHasHauyeHHbIM 4/1s
3KCM/lyaTaumm B YC/IOBUSX BO3AEWCTBUS arpecCyBHON cpefbl U BbICOKON TeMnepartypbl, AO/DKHbI
ycTaHaB/mMBaTbCA B COOTBETCTBMM C TpeboBaHusimy CIM 28.13330 B 3aBUCUMOCTM OT CTEMEHU
arpeccuBHOCTY Cpefbl 1 YCIOBUIA SKCTUTyaTaLmm.

B KOHCTPYKUWSIX U U3fermsix, NpeaHasHaueHHbIX A8 paboTbl B YC/IOBUAX BO3AEVICTBYS BbICOKOM
TemMnepaTypbl M arpeccuBHON cpefpbl, OO/DKEH MPUMEHSTbCA XapOCTOlKuii GETOH, Hamboree



CTOVKWIA B arpeccuBHol cpefe:

HETPasibHOM W LUEMIOYHON ra30BOWN - XApPOCTOWKMIA GETOH Ha NopT/aHALEMEHTE K
LLITaKoMNopT/iaHALEMEHTE;

KMC/IOM ra30BOI 1 B pacn/iaBax LLEMoOYHbIX METAUVIOB - XapOCTOWKMIA BETOH Ha XXAKOM CTeK/e;
yrnepogHoint n cocchopHoli ra3oBOW - XApPOCTOMKUIA GETOH Ha BbICOKOT/MHO3EMUCTOM 1

[NIMHO3EMUCTOM LieMeHTax M pocdaTHbIX CBSA3KaX, Ha a/loMOCWIMKaTHbIX 3anosHUTensx c

cofiepXaHneM B HUX OKucK xenesa Fe 203 He 6onee 1,5%;

BOJOPOAHON ra3oBOW - XapoCTOMKuA GETOH Ha BbICOKOT/MHO3EMUCTOM LEMEHTE C

3ano/HUTENAMM, COIEPXKALLMM OKMCb astomuHua Al203 | He 6onee 7%.

[Ona KOHCTPYKUWIA, paboTaloupx B YC/OBUSX BO3AEWCTBUSA MOBbILEHHLIX TEMMEpAaTyp U
ronepemMeHHoOro yB/iaXXHeHUs1, peKOMeHAyeTC NPUMEHATb 06blYHbIA BETOH Knacca no NPOYHOCTU
Ha cxaTtve He meHee B25 1 mapku no BoAOHeNpoH1LaeMocTn He meHee W6 npu Harpese o 120
°C BK/IOUUTENBHO 1 He MeHee W8 npu Harpese cBbiwe 120 °C.

5.6 MNpu HepaBHOMEPHOM HarpeBe 6eTOHa MO BbICOTE CEYEHUS 3/IEMEHTOB KOHCTPYKLMIA, B
KOTOPbIX HaNpPsXXeHWs CxaTus B 6eToHe OT COBCTBEHHOrO Beca W Harpysku coctasnstoT go 0,1
MlMa BKIOUNTENBHO, @ TakKe 3/IEMEHTOB KOHCTPYKLWA, B KOTOPbIX YCWIMA BO3HUKAIOT TObKO OT
BO3JelCTBMA TemnepaTtypbl, MNpeAenbHo AonycTumas Temnepartypa npuMeHeHust 6GeToHa
ycTtaHass/wmBaetcs no NOCT 20910.

Mpy HepaBHOMEPHOM ¥ PAaBHOMEPHOM HarpeBe Mo BbICOTE CEYEHWS 3/IEMEHTOB KOHCTPYKLIMWIA, B
KOTOPbIX HamMPsHKEHUSI CXaTusi U XapoCTOWiKoM GeToHe OT COGCTBEHHOrO Beca U Harpysku
coctaBrsitoT Goree 0,1 MIMa, npefenbHo [JonycTyMasl TemnepaTtypa MpuMeHeHust GeToHa
yCTaHaB/IMBAETCS PACUETOM.

Mpv BO34ECTBUM TemnepaTyp, MPEBbILALMX 3HayeHus, ykasanHble B TOCT 20910,
HeobxoAyMOo NpeaycMaTpmBaTh YCTPOMCTBO 3aLUTHBLIX COEB (hyTEPOBOK).

5.7 [Ina 3amMOHO/MYVBaHUSA CTbIKOB 3/IEMEHTOB COOPHbIX Xene306€TOHHbIX KOHCTPYKLWI
NPOEKTHYI0 MapKy pacTBopa crieflyeT ycTaHaB/MBaTb B 3aBMCMMOCTU OT YC/IOBUIA PaboThbl
COefVHAEMbIX 3/IEMEHTOB, HO NPUHYMAaTb He Huke M50.

5.8 [N 3aMOHO/MUMBAHMSA CTbIKOB 3/IEMEHTOB COOPHBIX KEME306ETOHHBIX KOHCTPYKLWIA,
KOTOpble B MPOLECCe 3KCIU/yaTauuy WM MOHTaXa Ha HapyxHOM BO3[yxe MOryT nofsepratbCsi
BO3AECTBMIO OTpULATE bHBIX TEMMEpPATYp, CliedyeT NPUMEHSITb PACTBOPbI MPOEKTHLIX MapoK Mo
MOPO30CTOMKOCTY 1 BOSOHEMPOHULLAEMOCTU HE HIDKE MPUHSITBIX /151 CThIKYEMbIX 3/IEMEHTOB.

HOpMaTVIBHbIe M pacyeTHble XapaKTepUCTUKn 6eToHa

5.9 OCHOBHbIMM MPOYHOCTHBIMU XapakTEpPUCTMKAMU 6GeToHa SIBATCS HOpMaTVBHbIE
COMPOTUB/IEHUSI GETOHA OCEBOMY CXaTUO Bon g HOpPMaTVBHble COMPOTUB/IEHUSI GETOHA OCEBOMY

pacTsKeHUo Ry , NpVBeAeHHbIe B Tabmue 5.2.

Tabmmua 5.2

Bug, conpoTuBieHns o
A P HopmaTvBHbIe 3HauYeHUs CONpPOTVB/IEHMI GETOHA Ron n Rin n

pacyeTHble 3HAUEHUs! CONPOTUB/IEHUSI 6ETOHA B B [Ns NpefernsHoro
COCTOSIHVISI NIEPBOIA FPYMMbl Y paCYETHbIE 3HAYEHWS COMPOTVBIIEHNS

R R o o
6eToHa P THLSE nng npeenbHbIX COCTOAHMIA BTOPOiA rpynnbl (MMa
2
wwm H/MM ™) npu knacce 6eToHa no NPOYHOCTY Ha cxaTve

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

Cxatue R 9,5 (11,0 |[15,0([18,5(22,0 |[25,5 29,0 |[32,0 /36,0 (39,5 (43,0
oceBoe !

Ry 75 || 85 (|11,5(145|17,0 ||19,5( 22,0 25,0 27,5/30,0 ||33,0

PacTaxeHnve || Ry, 10 (11,15(135([1,55(1,75 ||1,95]| 2,1 |[2,25245| 2,6 |2,75

oceBoe !
Rbf,ser




Ryt 0,66 [[0,75] 0,9 ||1,05|115 |13 |14 |15 |16 | 1,7 || 1,8

HopmaTuBHble 3HAUYEeHVst COMPOTVB/IEHWST GETOHA OCEBOMY CXaTUl (WM MpU3MeHHast
NPOYHOCTL) OnpeaensioT no dopmyre

Ry = Rp(0.77-0,00188) 15 o menee 0,72 88, (5.1)

HopmaTuBHble 3HAYEHUsI COMPOTUB/IEHUSI GETOHA OCEBOMY PACTSDKEHWIO MPU Ha3HAYEHUN
Kracca 6eToHa Mo NPOYHOCTM HA CXaTUE OMPEeSEesAoT No dhopmyrie

Ryey = 01885

(5.2)

B dhopmynax (5.1) n (5.2) R . COMPOTMB/IEHNE GETOHA, YNCIEHHO paBHOe kKraccy 6eToHa no
NPOYHOCTM Ha CxaTue B.

5.10 PacueTHble 3HayYeHUss COMPOTUBEHUS 6GETOHa OCEBOMY CXaTuo i N oceBoMy

pacTsXeHuo Ryt (Tabrmua 5.2) onpegensaoT no hopmyiam:

R, = Bon

R (5.3)
Ry = —Rbm

Tt (5.4)

3HaueHUs1 KO3PULIMEHTOB HAAEXHOCTM MO GETOHY NMPY CXXATUM:
Y& T 1,3 - ana npeieNbHbIX COCTOSIHUIA NEPBOI rPyMNbI M0 HecyLLeii CNOCOGHOCTY;

Y& 71,0 - AN npeieNbHbIX COCTOSIHUIA BTOPO rPyNNbl MO SKCR/yaTaLM NPUFOAHOCTM.

3HaueHVst KoahPULMEHTOB HAZEXHOCTY N0 BETOHY NPY PACTSXEHWN:

Yot T15 - anA npefenbHbIX COCTOAHWA NMepBoii rpymnbl MO Hecyluell CriocoBHOCTA Mpw
Ha3HauYeHu Kracca 6eToHa Mo NPOYHOCTYW Ha CXaTue;

Yot T 1,0 - anA npe e HbIX COCTOSIHUIA BTOPOIA FpyNnbl N0 3KC/yaTaLMOHHOM NPUroAHOCTY.

B HEKOTOpbIX C/ly4asix pacyeTHble 3HaYeHUS NPOYHOCTHBLIX XapakTePUCTMK GETOHA YMHOXAIOT Ha
crefyroupe KoaduUMEHTbI YCIoBUS paboThbl:

Y61 0,9 - npu NPOAOKUTENLHOM AENCTBIN Harpy3KK;

Y82 70,85 - [O151 KOHCTPYKLMIA, 6GETOHNPYEMBIX B BEPTVIKA/IbHOM MOJSIOXEHUM.

5.11 BrmsHMe TemnepaTtypbl Ha M3MEHeHMe MPOYHOCTU BeToHa Npu CXaTu YuuTbiBatoT
YMHOXEHMEM MPOYHOCTHbIX XapaKTepUCTUK 6eTOHa Ha KO3dMLMEHT yCrioBMa paboTbl 6eToHa npu

oxatmm ¥ (ta6miua 5.3).
PacueTHbIe COMPOTUB/IEHIS CKATUIO:

[nsi NpefienbHbIX COCTOSIHUIA MepPBOIA rpynnbI
Rb,tem = Ry vae . (5.5)
N9 NpefieNbHbIX COCTOSIHUIA BTOPOU rpynnbl

By ser s = R sarVon . (5.6)



3HaueHUs Ko3ththMLMEHTa YCIOBUA paboTbl GETOHa Npu oxaT T8 npuHMaloT no Taémmue 5.3
B 3aBWCYMOCTV OT TEMNEPATYPbI B CEPEANHE BbICOTbI:

CXaToi 30HbI 6ETOHA Mpw pacyeTte Mo dopmynam (7.1, 7.6, 7.7, 7.12-7.14, 7.23, 7.27, 7.28);
noJik1 1 pebpa cxatoli 30HbI - No chopmysnam (7.8-7.10);

yacTu cedeHus - o chopmyre (6.17);

ceyeHs - no chopmyre (7.29);

LeHTpa TAXeCTU NPYBEAEHHOTr0 ceveHus - no copmyre (6.16).

5.12 BmvsHue TemMnepatypbl HA M3MEHeHWe NPOYHOCTV BGETOHA NMPU PACTSKEHUN YUUTLIBAKOT
YMHOXEHMEM NPOYHOCTHbIX XapakTepucTvK 6eToHa Ha KoadhdpuLmeHT ycrioBusa paboTbl 6eToHa npu

pacTsikeHm ™ (Tabrmua 5.3).

Tabmmua 5.3

Homepa || Koachdhm Bup HarpeBa KoadhchmumeHTbl ycrioBuii paboThl 6ETOHA NpU CxxaTun
COCTaBOB -
6eToHa || umeHT
o
Tabmue
51

oty pacTaenmn ¥ | koacpcpuument ©8 npu
Temnepatype 6eToHa, °C

50 | 70 ({100 ||200 |/ 300 | 500 |[700 (900 (1000

1,1a,2 Yo KpaTtkoBpemeHnHbIii | 1,00(0,85(/0,90(0,80(/0,65| - - - -

LvrensHblii 1,00(0,85(0,90/0,80(0,50( - - - -

LvTensHblii c|(1,00(0,65|0,40|0,60| - - - - -
YBJIaXXHEHMEM

KpaTtkoBpeMeHHbIii || 0,97 (0,85(/0,65| - - - - - -
B BOfJE

Py KpaTtkoBpemeHnHbIii ([ 1,00(0,70(/0,70(0,60(0,40| - - - -

LrvrensHblin 1,00(0,70{0,70]/0,50(/ 0,20 - - - -

LvrensHblii c|/1,00(0,50(0,30([0,40| - - - - -
YB/IOXHEHNEM

KpaTtkoBpemeHHbIii || 0,95( 0,750,601 - - - - - -
B BOJe

fify KpaTkoBpemeHHbIii || 1,00/ 0,90(0,80((0,60(/0,40| - - - -
N O/ MTENb HbI

LvrensHblii c|/1,00(0,50({0,20((0,40| - - - - -
YB/IOXHEHNEM

KpaTtkoBpeMeHHbIii || 0,95( 0,750,701 - - - - - -
B BOJle




3 Y KpaTkoBpemeHHbIiA || 1,00 1,00{1,00({0,90(/0,80| - - - -
LvrensHblii 1,00(1,00{/1,00|/0,90(0,65| - - - -
o KpaTkoBpemeHHbIii || 1,00/ 0,80(0,75({0,65(/0,50| - - - -
LvTensHblii 1,00((0,80(/0,75(/0,60(/0,35]| - - - -
G5, KpatkoBpemeHHbIii || 1,00 1,00{0,90((0,80((0,60| - - - -
N A/MTeNbHbI
KpatkoBpemeHHbIii|| 1,00 10,60 ((0,30((0,50| - - - - -
C yBJIAXHEHVEM
4-11, 23, Yot KpaTkoBpemeHHbIi || 1,00/ 1,00 1,001,101 1,00 (/0,90 0,600,301/ 0,20
24
JnvrenbHbll 1,00((1,00(/1,00(/1,00/0,70(/0,40{0,20(/ 0,06/ 0,01
KpaTtkoBpemeHHbIii || 1,00(0,85(/0,80( 0,65 0,60(0,50(0,40([0,20| -
Wit p p
LvrensHblii 1,00(0,85(0,80| 0,65/ 0,40((0,20({0,06 - -
5y KpaTtkoBpeMeHHbIii ([ 1,00(1,00(/1,00{0,90(0,75|0,50( 0,32{/0,22| 0,18
N AymMTeNbHbIl
12-15, Yot KpaTtkoBpeMeHHbIii ([ 1,00(1,00((1,10(1,20(/1,20{/1,00( 0,75|/0,40 0,20
17, 29,
30
JnvTenbHbll 1,00((0,80(/0,80//0,55(0,35|0,15({0,05([0,01| -
Py KpaTtkoBpemeHHbIii || 1,00(0,95(/0,95(0,80( 0,70(0,55(0,45([0,15| -
LnvrensHblii 1,00(0,70(/0,70//0,45([0,25|/0,06 || - - -
il KpatkoBpemeHnHbIii|| 1,00 (11,10((1,10(1,10|/1,00{ 0,70 0,30 0,10 || 0,05
N O/ MTENbHbI
16, 18 Yo KpaTkoBpemeHHsbIii || 1,00/ 1,00 1,00/ 1,00 (1,00 (| 0,95/ 0,85/0,65| 0,50
JnvTenbHbll 1,00((0,90(/0,90/0,80/0,50(/0,25{0,07 ||0,02|/0,01
Py KpaTtkoBpeMeHHbIii |[ 1,00{0,95(/0,95| 0,80 0,70{ 0,55 0,45/ 0,35 -
LnvTensHbli 1,001/0,801/0,80]10,70([0,40]|0,212{0,02] - -




G, KpaTtkoBpemeHnHnIii ([ 1,00(1,10((1,10(1,10(/1,10{/1,00( 0,70|/0,35| 0,27
N OJTENb HbIIA

19-21 Fhi KpaTkoBpemeHHbIi1 (| 1,001((0,90(0,801/0,70 (/0,55 0,45(/0,35|0,30( 0,25

LvrensHblii 1,00(/0,90(/0,80(/0,70( 0,50/ 0,25/ 0,101/0,05] 0,02

Y KpaTkoBpemeHHbIii || 1,00 (0,65 0,55({0,50 (| 0,45(/0,35(0,25| 0,10 -

[JrvrenbHblii 1,00((0,65(/0,55(0,50(0,30{0,12|[0,02| - -

B KpaTtkoBpeMeHHbIii || 1,00(0,90(/0,85(0,70( 0,55/ 0,40( 0,33|/0,30( 0,27
N ASNTENb HbIIA

MpymeyaHua

1 Mpwn pacyete Ha A/MTENbHbIV HArPEB HECYLLMX KOHCTPYKLMIA, CPOK CryX6bl KOTOPbLIX He
npesbil@eT 5 flet, koachchmumeHT Y5 creyeT yBenmunTb Ha 15%, HO OH He /I0JPKEH NpeBbILAaTh

Be/MuMHbl TP npu pacueTe Ha KpaTKoBPeMeHHbIii Harpes.

2 ana KOHCprKLlI/IVI, KOTOpPbI€ BO BPeEMA 3KC/lyaTauum nogsepraroTca LUKIMYECKOMY Harpesy,

koathchuLmeHTbl ¥ 1 Py CrieflyeT CHUBUTL Ha 15% v koadpdpuumerT " - Ha 20%.

PacueTHble CONPOTUB/IEHNSI PACTSKEHMIO:

A8 NpefieribHbIX COCTOSIHUA NepPBOA rpynnbl
Rpy = Rpevn : (5.7)
L1 npefie/tbHbIX COCTOSAHWIA BTOPOWA rpynbl

Rbi,ser,i = Rbi,ser i . (58)

3HaueHve koathtuLMEHTA YCIOBUA PaBoTbl GeToHa MpU PacTskeHn ¥ npuHuMaloT no
Tabnmue 5.3 B 3aBUCUMOCTY OT TEMNepaTypbl 6eToHa:

B LIEHTpe TSHXECTU CeyeHms npy pacyeTe - no gopmyrnam (7.3, 7.31, 7.35, 7.37, 7.39, 7.53, 7.59);
Ha YPOBHe pacTsiHyTOI apMaTypbl - No dhopmynam (8.3, 8.9, 8.15);
B 30HE aHKepOBKM - Mo doopmyre (9.2);

Y HDKHE NOJSIKN METasVIMYECKO 6anku - no oopmyre (10.49).

JechopmauyoHHble xapakTeprUcTuki 6eToHa

5.13 OCHOBHbIMU AedopMaLMOHHBIMUN XapakTepucTykaMm 6eToHa ABAKOTCA 3HAYEHNS:

npe/entHbIX OTHOCUTE b HbIX AedhopMaLii 6eToHa Npy oceBoM cxaTm 80 1 pacTsaxerm 50 ;

B

1

HayaIlbHOro MOAY/SA YNPYrocTn 6eToHa

koatpthvLeHTa nomsydectn “ b :



o r
KoathdprLMeHTa nonepeyHoit aedhopmaumn (koadcuumenT Myaccoma) * ¥ ;
Ko3ththULMEeHTa JMHeliHOM TeMnepaTypHoii gedhopmarim “& ;

Ko3ththMLMeHTa TeMMepaTypHOi ycakm GeToHa e .

5.14 TMpun KpaTKOBPEMEHHOM AEACTBMM HArpysku U TeMnepaTtypbl B pacyerax MCnosib3yloT

HauasbHblli MOAY/b YTIPYrocTy 6eToHa L2 (Tabmua 5.4).

Tabmmua 5.4
Homepa coctaBoB HauyasibHble MoAym ynpyrocTn 6eTOHA NMPUW CXXaTUM U PACTSXEHUN
1 cpeHss 3
PeA NMPUHUMAIOTCA pPaBHbLIMU B 10~ (MINMa) npw knacce 6eToHa Mo NPOYHOCTY Ha

M/I0THOCTb BGETOH:
/IOTHOCTbL GETOHA OKATHE

3
B kr/M~ (no
Tabmue 5.1)

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

1-3,6,7,13,20, | 21,0 (24,0 |[27,5 |/30,0 ||32,5 (/34,5 ||36,0 |[37,0 |[38,0 ||39,0 ||39,5

21 ecTecTBEHHOr0

TBEpAEHNA 2200-
2500

1-3,6,7,20,21 | 19,0 (/20,5 |[24,0 |[27,0 ||29,0 ||31,0 ||32,5 || 34,0 ||35,0 /36,0 ||37,0
MoaBseprHytble
Tern/oBol
o6paboTke npn
aTmocchepHOM
nasneHun 2200-
2500

23,29 13,2 ||14,0 ||14,8 - - - - - -
1500-1700

4,8,9 14,7 ||15,5 ||16,3 - - - - - -
1800-1900

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

Mpwn KpaTKOBPEMEHHOM HarpeBe 3HaYeHVst Ha4aslbHOr0 MOAY/IS YNPYrocTh 6eToHa onpeaensoT
no coopmyre

By = Eylly (5.9)

3HaueHve koapduumeHTa Py NPYHMMAaOT No Tabmmue 5.3 B 3aBMCUMMOCTU OT TemnepaTtypbl
6eToHa:

B LIeHTpe TAXEeCTM ceyeHus npu pacyeTe no chopmynam (6.16, 6.17, 6.48, 7.19, 8.39);
B cepeaviHe BbICOTbI cevenus - (10.9, 10.11, 10.12, 10.18, 10.29);

Ha YpOBHe pacTsiHyToi apmaTypbl - (8.6, 8.7);

KpaviHero BosiokHa 6etoHa - (5.11, 8.47).

5.15 MMpu g/mMTeNbHOM [eicTBUM Harpyskv 1 TemMnepaTypbl 3HauYeHUsl HauyaslbHOro Mogaynsi

nedhopmaumii 6etoHa Epe onpeaenstoT no oopmyrne



By

epe (5.10)

Eb‘l:

KoathepuLwieHT nomsyyecTin GeToHa %" nosiyueH Kak OTHOLEHWE MOSHbIX OTHOCUTENbHBIX
nechopmaumnii cxaTvs 6eToHa NpM  O/MTENbHOM  BO3AEWCTBMM  TemnepaTypbl K YNpyrum
necopmMaumsam 6eToHa eCTECTBEHHOW BIAXKHOCTY A0 BO3AeCTBMS TemMnepaTypsbl (Tabmmua 5.5).

Tabmmua 5.5
COCTSBO gABegZTOHa KoadhdpuupeHT nonzyvecTy 6eToHa Pher npu 4aMTenibHOM Harpese 6eToHa, °
no Ta6n.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 5,7 7,94 8,3 150,0 333,0

19-21 2,86 4,35 4,55 4,55 16,6 57,0 - -

3HaueHus Koa(pthULMEHTA MOSBYYECTU GeToHa P& MpuHAMAIOT 4M9 A/MTENbHOTO Harpesa B
3aBUCUMOCTM OT TEMMNepaTypbl GeToHa:

B LiEHTPe TSXeCTu NpYBEeAeHHOro ceveHus npu pacyete no gopmynam (5.10, 6.16, 6.17, 6.20,
6.21);

B CepefvHe BbICOTbI cedyeHus - no popmynam (10.11, 10.12, 10.18, 10.29).

5.16 MMpu pacyeTe NPOYHOCTW, O6pPA30BaHUS U PaCKpbITUS TpewyH 1 AeddopmMaliuii
Xene306eTOHHbIX KOHCTPYKLWIA C YHETOM B/IMSIHUA TeMnepaTypbl Mo AedhopMaLyOHHON Moaenv ans
OLEHKM HanpshXeHHO-AeOPMMPYEMOro COCTOSIHIS CXXaToro 6eToHa Kak Hambosiee npocTas MOXeT
6bITb MCMO/b30BaHa ABYX/MHENHasA AnarpaMmMa CoCTosHUS 6eToHa (pUCyHOK 5.1).

aj g, 1
orozR,
== 2
O Oy Rmm /
o]
arctg E,
Ey
EpEw Ew Ew Ep E.,,'-_
&) o
1
o F0F0FR, 2
{{i:dc"w= Gh:= Rb.lnm
arcig By o £,
Eu..&d Ew E4g £y Ey o

a - TpexmHeliHas; 6 - AByxmMHeHas; 1 - npm 20 °C; 2 - npu Harpese



PucyHok 5.1 - lmarpammbl COCTOSIHWSI CKaTOro 6eToHa

Mpyu TpeximHeliHoli Avarpamme (pucyHok 5.1, a) oxumaiolupe Hanpsxenns 6eToHa *? B

3aBMCUMOCTI OT OTHOCUTES b HbIX AechopMaLuii ykopoueHns GeToHa ** onpegensitoT no chopmynam:

an 0 i Eb ﬁ 551 05 = Ebfgb; (511)
< < 5.12
npu % = %8 = Fu0 oy =||1- Tt | B TER . In1 X ( )
| fern
Ryem |50 7501 Fpgom .
npu £50 S £5 S 531 Th = Rpgom (5.13)
3HaueHVst HanpsHXXeHWs b1 NPVHAMAIOT:
g = 0’6Rb,fsm . (5_14)
3HaueHUs OTHOCUTENbHBIX AedhopmaLyii “5F npuHuMatoT
_ 9
Fp T .
b, (5.15)

Mpn ABYX/MHElHOM avarpamme (pucyHok 5.1, 6) CxMMatoLupe HanpsbkeHust 6etoHa “¢ B

3aBUCUMOCTY OT OTHOCUTES L HbIX AecbopMaLuii * onpegensioT no hopmynam:

npn 0 < % < S red O = By rod,t% . (5.16)

npu Sred < €5 < 262 05 = Rogem (5:17)

Eb,red £

3HaueH1e NprBeEHHOT0 MOAY A YNPYrocTy onpeaensitoT Mo ropmyre

Rb,fem

Ebl,red . (5.18)

Eb,rsd,f =

PacTarvsatoupe HanpskeHns 6etoHa ¥ B 3aBUCMMOCTM OT OTHOCUTENbHBIX AechopMaLiuii
pacTaxenus “¥ onpemensloT No avarpaMMme Ha pucydke 5.1. [Mpu 3TOM  pacueTHble
COMpoTVB/ieHNss 6GeToHa  CXaTuio £ 3aMeHAT Ha pacyeTHble 3HAYeHVss COMpPOTUB/IEHUA
pacTsHKEHUO Rt |

5.17 OTHocwTeNbHble feddopmauymn GeTOHa NpU CXaTWM U PacTsHXKeH B 3aBMCUMMOCTU OT
TemnepaTypbl 6eToHa NpU KPaTKOBPEMEHHOM W AJMTENbHOM BO3AENCTBUM TemrepaTypbl U
Harpy3ku padbl B Tabmue 5.6. Temnepatypy 6eToHa npu onpefeneHur  HanpshKeHHo-
0ehopMMpPOBaHHOTO COCTOSIHMA CXaToro 6GeToHa MpMHMMAatOT MO HauMeHblUei Temnepatype

cxatoro 6eToHa ¥ Mpu onpefeneHn HanpsHKeHHO-AePOPMUPYEMOrO COCTOSIHUA PacTSHYTOro
6eToHa - N0 Hanbo/bLLEN TeMMepaType pacTsAHyTOro 6eToHa.

Tabmmua 5.6

‘ Homepa H Temne- ” Pacuet Ha ” OTHocuTeNbHble gedopmaLv 6eToHa



cocTaBsa || patypa Harpes u
6eToHa | 6eToHa, || HarpyxeHue
no °C
Tabmue
51
npv cxaTm npy PacTSXEHUN
Fu0 .10 || FB2.10 || FBLred .10 || F20.10 || F2i2.10/| F¥lred .10
3 3 3 3 3 3
1-3 20 Kpatkospem| 2,0 35 15 0,10 0,15 0,08
OnvtensbHble || 3,4 4.8 2,8 0,24 0,31 0,22
100 KpatkoBpem| 2,5 4.4 1,9 0,17 0,29 0,15
OmwrensHele || 4,3 6,0 35 0,3 0,39 0,27
200 KpatkoBpem| 3,5 6,1 2,6 0,25 0,39 0,20
OmrensHele || 6,0 8,4 4.9 0,42 0,54 0,38
4-11, 23, 20 Kpatkospem| 2,0 35 15 0,10 0,15 0,08
24 .
OnvrensHele || 3,4 4.8 2,8 0,24 0,31 0,22
200 Kpatkospem| 3,0 4,2 3,0 0,20 0,24 0,16
OnvrensHble || 4,5 6,3 3,8 0,30 0,36 0,20
400 Kpatkospem| 4,3 6.0 3,6 0,38 0,52 0,36
OnvrenbHble || 6,4 9,0 5,4 0,57 0,78 0,54
600 KpatkoBpem| 6,4 9,0 5,8 0,44 0,57 0,40
OnvrenbHble || 9,6 13,5 8,2 0,67 0,87 0,63
12-18, 20 KpatkoBpem| 2,2 3,7 1,7 0,15 0,22 0,10
29,30
OnvrenbHble || 3,6 5,0 3,0 0,25 0,32 0,23
200 KpatkoBpem| 2,4 34 2,0 0,19 0,26 0,15




OnvrenbHble || 3,6 51 3,0 0,25 0,33 0,23

400 T(paTKOBDEM 4,1 5,8 3,5 0,28 0,38 0,26
OnvrenbHble || 6,2 8,7 52 0,43 0,56 0,40

600 T(paTKOBpeM 54 75 4,5 0,38 0,49 0,33
OnvrenbHble || 8,1 11,4 6,8 0,57 0,74 0,53

19+21 20 T(paTKOBpeM 2,0 35 15 0,10 0,15 0,08
OnvtenbHble || 3,4 4,8 2,8 0,24 0,31 0,22

200 T(paTKOBpeM 29 4,0 2,4 0,20 0,26 0,18
OmrencHole || 4,0 5,6 34 0,28 0,36 0,26

400 r(paTKOBpEM 47 6,6 4,0 0,33 0,42 0,30
OmwrencHole || 6,6 9,2 55 0,46 0,59 0,42

600 T(paTKOBPEM 57 8,0 4.8 0,42 0,54 0,31
OmrensHele || 8,0 11,2 6,7 0,59 0,72 0,52

800 T(paTKOBpeM 121 17,0 10,2 0,84 1,10 0,48
OrvrensHele || 19,3 27,0 16,2 1,35 1,74 1,25

5.18 TMpwn pacueTe xene3o6eToHHbIX 3/IEMEHTOB MO He/MHenHoW AecthopMaLVioHHOR Moaenm
CTPOAT ABYXMHEVHYIO AvarpaMmy COCTOSIHUS 6eToHa C AechOpMaLyOHHbIMU XapakTepucTukamu,
oTBevaoLLYMM:

KpaTKOBPEMEHHOMY BO3AENCTBUIO TemnepaTtypbl U Harpyskum - MCMOSb3YIOT MpU pacuyete
NMPOYHOCTN U PaCKPbLITVS HOPMaJTbHbIX TPELLWH A4J151 ONpeAenieHusl HanpsixXeHHo-AehopMupyemMoro
COCTOSIH/SI CKaTol 30HbI GETOHA, a TaKke Npu pacyete TpeLyHoobpa3oBaHvs 4/ onpeaeneHyst
HanpsHKeHHO-AePOPMUPYEMOrO COCTOSIHUSA PACTSHYTOro GeToHa Mpu YNpyroil pabote cxaToro
6eToHa;

KpaTKOBPEMEHHOMY W [/MTE/TlbHOMY BO3AEVICTBMIO TeMMNepaTypbl U Harpyskun - UCMO/b3YIOT Npu
pacyete pecopmauyuini ansi onpeferneHns HanpsKeHHO-AePopMUPYEMOrO COCTOSIHMSI CXaToro
6eToHa.

TpexrmHeliHylo auarpaMmMy COCTOsiHUSI GeToHa ¢ AedhOopMaLyoHHbIMU XapaKTepucTUKamu,
OTBEYAIOLLYIMU:

KpaTKOBPEMEHHOMY BO3ZAEWCTBMIO TEMMepaTypbl W Harpysku - UCMOSb3YIOT MpK pacuyete
TpELYHO06Pa30BaHus;

KPaTKOBPEMEHHOMY U1 A/MTE/IbHOMY BO3LENCTBUIO TEMNEPATYPbI 1 HArpy3ku - UCMOSb3YIOT NpK
pacyeTe AehopMaLmii Xene306eTOHHBIX 3/IEMEHTOB 6e3 TPELLH, A/ ONPeeNieHUs] HaNPsHXeHHOTO



[1echopMMpyeMOoro COCTOSHISI CKAToro GETOHA.

5.19 KoadhchnumeHT mHeliHOM TemnepaTypHoli gechopmauun 6eToHa “¥ B 3aBMCMMOCTM OT

TemnepaTypbl criefyeT npvHUMaTb no Tabmmue 5.7. KoadhdpuumeHt e onpejeneH ¢ y4eTom
TemnepaTypHoli ycagku 6eToHa Mpu  KpaTKOBPEMEHHOM W A/mMTeNbHOM Harpese. [Mpu
HeobXxoAuMOCTV OnpeerneHns TeMNepaTypHOro pacLmpeHns 6eToHa npu NoOBTOPHOM BO3AelCcTBUN
TemnepaTypbl Noc/sie KpaTKOBPEMEHHOTO WM A/MTENbHOT0 Harpeea K KO3huumeHTy SMHENHON

TemnepaTypHoii aedopmauym “¥ criefyer npuGaBuTb aGCOMIOTHOE 3HAUYEHWE KO3duLmeHTa

TEMﬂepaTypHOVI ycaaku 6eToHa Bes ANnA KpaTKoBpeMeHHOro wm A/ mMTesibHOro Harpesa
COOTBETCTBEHHO.

Tabnmmua 5.7
Homepa PacuyeTt Ha Harpes KoathchmmeHT nmHeiHo TemnepaTtypHoii Aedhopmanym
cocTaBoB % 107 rpan”! °
6eToHa Mo 6eToHa 10 "-rpag = npuTemnepartype 6etoHa, °C
Tabmue 5.1

50 100 || 200 |f 300 | 500 | 700 | 900 | 1100

1,1a KpatkoBpemeHHbIi || 10,0 || 10,0 || 9.5 9.0 - - - -

LvrensHblin 4,0 45 7,2 75
2,6 KpatkoBpemenHbiii| 9.0 9.0 80 || 70 || 60 | 5.0 - -
LnvTensHblii 3,0 35 57 55 - -
3,7 KpaTtkospemeHHblii| 85 || 85 || 75 || 70 || 55 || 45 | 40 | 3.0
LwvTensHblii 2,5 3,0 52 55 - - - -
8 KpaTtkoBpemeHnHbiin || 9,0 9.0 8.0 7.0 6.0 6.0 - -
LvrensHblii 2,0 3,0 54 53 5,0 5,0

4,5,9-11, | KpaTkoBpeMeHHbI| 8.5 85 75 70 55
23-25 LvrensHblin 15 2,5 4.9 53 45

win
o
[N
=B
N
oo

12-18, 27, ||KpaTkoBpemeHHbI || 5.0 5.0 55 || 60 || 70 || 65 || 6.0 5.0
29, 30 LnvTenbHblii -4,0 0

19-21 KpartkoBpemeHHblii| 80 (| 80 || 70 || 65 || 55 || 45 | 40 | 35

LvTensHblii 3,0 45 53 52 4,7 3,6 31 2,6
22 KpaTtkoBpemeHnHbiin || 4,0 4.0 35 3.0 20 10 - -
LnvtensHbli -3,0 0 15 15 1,0 0
26 KpatkoBpemeHHbIii| 43 || 43 || 38 || 33 || 32 |24 | 16 || 08
LvrensHblii -0,7 0,3 1,8 2,0 2,2 14 | 0,6 -0,7
28 KpaTkoBpemeHHbI | 5.0 50 55 50 70 || 68 || 6.6 -
LnvTenbHblii -4,0 0 3,1 3,3 6,0 6,1 59

31,32 KpaTkoBpeMeHHbIi || 1,2 12 13 10 -12 || 0.7 0.8 -
LvTensHblii -78 || -38 || -1,1 || 0,7 -0,2

33 KpaTkoBpemeHHbIi || -3.0 -3.0 35 || 45 || -3.0 | -28 || -3.5 4.7



LvrensHblin -8,0 -6,5 53 || -58 || 45 | -3,7 || 45 -5,7
34,35 KpaTtkoBpemeHHblii || 5.5 55 45 || 33 || 32 || 24 || 16 0.8
LnvTensHblii 0,5 2,5 15 2,0 2,6 15 0,6 -0,2
36, 37 KpartkospemeHHblii| 20 || 20 | 15 || 1.0 || 06 || 04 || 3.7 || -8.6
LvTensHblii -3,0 -15 -08 || -0,7 || -1,2 ||-0,5 || -4,6 95

KoadphmumeHT Fot yBE/MYMBAETCA Ha 1-10_6-rpa,q

Mpumeuanve - s 6eToHoB coctaBa N 1 ¢ kapboHaTHbIM LWEe6HEM (LOSIOMUT, U3BECTHSIK)

-1

5.20 KoaththMLMeHT TemnepaTypHoii ycaaku GeToHa ¢ nmpuHumaloT no Tabmmue 5.8.
KoadpcpupeHT TeMnepatypHoii ycaakm 6eToHa NpUHAT:

Mpw KPATKOBPEMEHHOM Harpese A4 nogbema Temnepatypb! Ha 10 °C/u v 6oree;

npn g/mrte/lbHOM Harpeese - B 3aBUCUMOCTU OT BO3,£I'eI‘/JICTBI/IF| TemMmnepartypbl BO BpemMsa

3KCyaTaumm.
Tabrmua 5.8
Homepa Pacuert Ha HarpeBs KoadhchrumeHT nnHeiHol TemnepaTtypHoi gechopmanm
COCTaBOB o -t -1 °
6eToHa Mo 6eToHa “%.10 -rpag  npu Temnepatype 6eToHa, °C
Tabmmue 5.1
50 100 || 200 |[ 300 | 500 | 700 | 900 |l 1100
1-4 KpaTtkoBpemeHHbin || 0,0 0.0 0.7 10 - - - -
[rvrensHbiii 6,0 55 3,0 25
5-11,23-25 | KpatkoBpemeHHbiii| 0.0 || 05 || 09 | 11 || 45 || 14 || 23 || 3.2
[rvrensbHbii 7,0 6,5 35 2,8 25 24 3,2 4,2
12-18, 27, 29, ||KpaTkoBpemeHHbIli|| 2.0 30 25 20 || 13 10 08 07
30 LvTenbHblii 11,0 || 8,0 5,0 3,7 2,3 1,7 14 1,2
19-21 KpatkoBpemeHHbiii|| 0.5 | 20 || 15 || 13 || 14 || 16 || 21 || 23
[OrvTenbHbll 55 55 3,2 2,6 2,2 2,5 3,0 3,2
22 KpaTkoBpeMeHHbIn || 4,0 50 4.7 4.2 || 3.7 3.6 - -
[rvrensHbiii 11,0 || 9,0 6,7 57 | 4,7 4,6
26 KpaTkoBpemeHHbIi|| 66 | 76 || 71 || 71 || 55 || 43 | 50 || 6.0
[OrvrensbHbii 116 |[11,6 || 9,1 84 || 65 53 6,0 7,0
28 KpatkoBpemeHHbliA|| 4.0 || 50 | 46 || 41 || 1.3 | 12 10 -
LvTenbHblii 13,0 ||10,0 || 7,0 5,8 2,3 1,9 1,7
31,32 KpaTkoBpemeHHblA|| 4.0 | 4.0 || 35 || 30 || 20 | 10 - -
[rvTensHbll 3,0 0 15 15 | 1,0 0




33 KpatkoBpemeHHbliA|| 10,5 || 12,0 || 115 || 11,3 || 10,7 || 9.9 | 104 || 107
LvTenbHblii 15,5 || 15,5 || 13,3 (12,6 ||12,2 || 10,8 || 11,4 || 11,7

34,35 KpaTkoBpemenHbliif| 63 || 7.8 || 73 || 71 || 55 | 43 | 50 || 52
[OrvTtensHbll 11,3 ||10,8 || 10,3 || 8,4 6,1 5,2 6,0 6,2

36, 37 KpaTkoBpeMeHHbIn || 1,7 32 3.0 48 || 5.0 51 93 || 143

[OrvrensHbiii 6,7 6,7 53 51 6,8 6,0 |[[10,2 || 15,2

MpuymeyaHuve - 3HayeHre koadhdmUyeHTa Pes NMPVH/MAIOT CO 3HAKOM "MUHYC".

5.21 Mapky no cpepHeli NIOTHOCTV GETOHA €CTECTBEHHOI BIRXKHOCTY NMPUHAMAIOT No Tabrmue
5.1. CpefHioto NI0THOCTL GETOHA B CyXOM COCTOSIHUM Npw ero Harpese Bbiwwe 100 °C ymeHbLaoT

3 3
Ha 150 kr/M~ . Cpe/iHIolo NI0THOCTb Xene3o6eToHa npu # s 3% npuHMMatoT Ha 100 kr/m~ 60sbLie

cpefHeii NI0THOCTM COOTBETCTBYIOLLENO COCTOSAHUSA GETOHA.

5.22 KoathhnLMEHT TenoNpoOBOAHOCTM * GETOHA B CYXOM COCTOSHUV MPUHUMALOT Mo Tab/mue
5.9 B 3aBMCMMOCTM OT CpefHeli TemnepaTtypbl 6eToHa B ceyeHun anemeHTa. KoadpdhumumeHt

TenonpoBoAHOCTU A OMHEYMNopHbIX U TENJIOU30/IALNOHHBIX MaTepuasioB nNpuHAMaroT no Ta6n|/||_|,e

Tabnmua 5.9
Homepa cocTasos Koathth1LMeHT TennonpoBoaHocTH *, BT/(M-°C), 06bIYHOTO 1
GeToHa no Tab/mue 5.1 || wapocToiikoro 6eTOHOB B CyXOM COCTOSTHUM MPU CpeaHeli Temnepatype
6eToHa B ceyeHun anemenTa, °C
50 100 300 500 700 900
1, 1a 151 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
2,3,6,7,13 151 1,37 1,39 151 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 0.46 052 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 0.29 034 0.40 045 051
0,38 0,41 0,45 0,50 0,55 0,59
30 031 034 0.37 043 0.49 -
0,44 0,46 0,51 0,56 0,60
26,28 0,21 0,23 0,28 0,33 0,37 0,42
22,25,27,31,32,36 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
MpumeyaHus
1 KoachbdpmumeHTsl TennonpoBogHocTn 6etoHoB coctaBoB N 23 m N 29 npvBeeHbl: Haj,
yepToii A1t GETOHOB CO cpeaHei NnoTHocTbHo 1350, noa yepToii 1550; ans 6eToHoB cocTaBoB N
24 v N 30 cootBeTcTBEHHO 950 1 1250 KI'/MB. Ecnm cpeaHas nnoTHOCTb 6eToHa oT/myaeTcs oT
yKa3aHHbIX BE/MYMH, TO B 3TOM C/ydae KO3MULMEHT TersionpoOBOAHOCTY NPUHUMAIOT
VHTepnosALme.

2 KoaththWLMEHT TENNIONPOBOAHOCTM * 06bLIYHOTO U XapOCTOMKOro 6ETOHOB C eCTeCTBEHHOM
BJ/IAKHOCTbIO MOC/IE HOPMasIbHOTO TBEPAEHUA WM TErsioBOi 06paboTKM Npu aTMocthepHOM
[OaBfieHun 1 cpefHeli Temnepatype 6eToHa B ceueHuy anemeHTa Ao 100 °C criegyet npyHiMaTb
N0 AaHHbIM Tab/mupl, yBenmMyeHHbIM Ha 30%.

ApmaTtypa

lMokasaTesm kauecTsa apmaTypbl

5.23 [1na apMvpoBaH/si TEMNEPaTyPOCTOMKMX Kerie300€TOHHbIX KOHCTPYKLUWA MPUMEHSIOT
apmaTypy, OTBevallLylo TPpeboBaH/sIM COOTBETCTBYIOLLYX FOCYAAPCTBEHHbIX CTaHaapToB MOCT
5781, TOCT 10884, NOCT 6727, TOCT 4543, FOCT 5949 n TexHnyeckux yciosuiA CTO ACUM 7 [3],
CriefyHoLLYIX KNaccoB 1 Mapok:

CTepxHeBas apmaTtypHas ctasib:
ropsiyekataHas rfagkoro npoguns knacca A240, neproanyeckoro Npohwis ¢ NOCTOSIHHON 1
nepeMeHHO BbICOTO BbICTYNOB (COOTBETCTBEHHO KOJIbLEBOW M CEPNOBUAHbIM NPOCHUIN) KIACCOB:
A300, A400, A500, A600, A800, A1000;
xonogHogedopmyrpyemas neproguyeckoro npoduis knacca B500;

NPOBOJIOYHaA apmMaTypHaa CTa/lb:

XOJIOAHOTSIHYTas BbICOKONPOYHAA rfajxkas v nepuoauyeckoro npodunia knaccos BF 1200-BF
1500;

apmaTypHble KaHaTbl CvpasibHble ceMunpoBosioyHble knaccos: K-1400 (K-7), K-1500 (K-7) n
OeBATHaguaTynpoBosioyHble knacca K-1500 (K-19).

[ns1 xene306eToHHbIX KOHCTPYKLIUIA 13 XXapOoCTOMKOro 6eToHa Npu Harpeese apMaTtypsbl Bbille 400



°C npefycmMaTpuBatoT CTEPXHEBYIO apMatypy ¥ NMpoKaT 13
NerypoBaHHoi ctasm mapku 30XM;

KOPPO3MOHHO-CTOVKVX XaPOCTOMKMX M XaponpouyHbIX CTasieil mapok 12X13, 20X13, 08X17T,
12X189H9T, 20X23H18, 45X14H14B2M.

5.24 W3-3a pas3BuTusi NiacTuieckux Aedopmauuii U usMeHeHusi CTPYKTYpbI CTasii Temnepatypa
NPYMEHEHNS apMaTypbl MMUTVPYETCS corfacHo Tabmmue 5.10. B npeABapuUTe/ibHO HaMpsKeHHON
apmartype C NoBbILLEHEM TeMNePaTypbl MPOUCXOAST A0MNO/HUTE b HbIE NOTEPY NPeABapUTE/bHOMO
HanpsbkeHWsi, uYto ele Gosfiee  OrpaHMUMBAET  AOMyCKaeMylo  Temnepatypy Harpesa
npeaHanpsiXeHHOR apMaTypbl.

Tabnmuya 5.10
Bwua v knacc apmatypbl, Mapka ctamun MpepeneHo gonycTumas Temnepartypa, °C,
npokarta NPUMEHEHWs apMaTypbl U npokaTa,
YCTaHOB/IEHHbIX
Mo pacyety N0 KOHCTPYKTUBHbIM
CO0BpaXeHNIM
CTepxHeBasi apmaTypa Kaccos:
A240, A300 400 450
A400, A500, A600, AT600, A800, A1000 450 500
Hanpsraemas 150 -
MpoBosoyHas apmaTypa Kaccos:
B500, B¥1200-B F 1500, K1400, K1500 400 450
Hanpsiraemas 100 -
MpokaTt 13 cTaym Mapok:
BCT3kn2, BC13I'nc5, BC13cn5, BCT3nc6 400 450
CTepxHeBas apmartypa W npokat u3 ctam
Mapok:
30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800




HopmaTuBHbIE 1 pacyeTHble XapakTepUCTUKM apmaTypbl

5.25 OCHOBHOI MPOYHOCTHOW XapakTepUCTVKOW apMaTypbl SIB/IETCS HOpPMATUBHOE

CONpPOTMB/IEHNE HANPSAXEHUIO

Ran , IPHAMaemMoe paBHbIM rapaHTUPOBaHHOMY 3Ha4YEeHUO npeaena

TeKydyecTn ¢ obecrnevyeHHOCTbl0 He MeHee 0,95 (Tabmmua 5.11). HopmaTtuBHbie 3HauYeHVs

COMpPOTUB/IEHMA  CXaTUO

RSC” NPpUHMMaKT pPaBHbIM HOPMAaTUMBHbIM 3HAYeHUAM COMNPOTUB/IEHUA

PacTSHKEHMIO, HO He GOsiee 3HAYEeHMI, OTBEYALWYIX NPeaerbHbIM AechopMaLysiM CxaToro 6eToHa,
OKPYXalOLLEro CxaTylo apmaTypy. HopmaTtuBHble COMpOoTVB/IEHUSA MpoKaTa M3 cTaym Mapok BCT-3
npuHumMatot no CI 16.13330.

Tabmmua 5.11

Apmartypa, knacc 1 HoMUHa b HbIV avameTp || HopmaTuBHbIE 3HAUEHWS COMPOTUBIEHMS
Mapka apmarypsl, MM pacTaXeHuo Rsn M pacyeTHble 3HavYeHna
COMPOTUB/IEHUA PACTSHKEHUIO /15
npeenbHbIX COCTOSHWIA BTOPOVA rpymnnbl
Bsser MMa (Him?)

A240 6-40 240
A300 6-40 300
A400 6-40 400
A500 10-40 500
A600 10-40 600
AB00 10-32 800
A1000 10-32 1000
B500 312 500
591200 8 1200
571300 7 1300
5P 1400 4,56 1400
5P 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, 12X18H9IT, - 195
08X17T
45X14H14B2M - 315

5.26 PacyeTHble 3Ha4yeHns ConpoTVB/IEHNA apMaTypbl & onpegenstoT no oopmysne

5 - Fa

LE (5.19)

KoadhchuumeHT HagexHocT s no apmaType Ans npefiebHbIX COCTOSHUA MepBoii rpynmb
NPUHAMAIOT PABHbBIM:

¥ 71,1 - pna apmatypel knaccos A240, A300, A400, A500;
¥: 71,15 - g apMaTypbl knnaccos A600, A800;
YT12- 4na apmaTtypbl kiaccos A1000, B500, BF1200-B ¥ 1500, K1400, K1500;

7713 - mm apmatypl Mapok 30XM, 12X13, 20X13, 12X18HOT, 20X23H18,
45X14H14B2M, 08X17T.

PacueTHble COMpPOTUB/IEHNS NPOAO/IbHOW apMaTypbl PACTSXKEHMIO B n oxatmo Fse ans
npesenbHbIX COCTOAHWA NEPBOI rpynnbl NpMBeAeHb! B Tabnmue 5.12, ana npefenbHbIX COCTOAHWIA
BTOPOW rpynnbl NprBeaeHbl B Tabrmue 5.11 (C OKpyr/ieHneM 3HaueHuiA).

Tabmmuya 5.12
Apmartypa, Knacc n Mapka PacueTHble conpoTUB/IEHUSt apMaTypbl 419 NpefesbHbIX
COCTOSIHWIA NnepBoii rpynnbl, MMa (H/mm 2)
pacTskeHuo oKaTo L.
mosoreron, % |Torepevon (onyon
st

A240 215 170 215

A300 270 215 270

A400 355 285 355




A500 435 300 (400) 435
A600 510 300 (360) 450
A800 680 300 (400) 500
A1000 815 300 (400) 500
B500 415 300 (360) 400
B 51200 1000 300 (400) 500
B 1300 1070 300 (400) 500
B F1400 1170 300 (400) 500
B 1500 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, 12X18HIT, 150 120 150
08X17T
45X14H14B2M 245 195 245
MpvmeyaHve - 3H§'—IEHI/IF| s B CKOGKax MCnosib3yloT TOMbKO MpW  pacyeTe Ha
KpaTKoBpeMeHHOe BO3aencTene ycunn.

PacueTHble 3HaueHsi CONPOTYBIEHUS MONEPEYHOV apMaTypbl (XOMYTOB 1 OTOTHYTbIX CTEPXHEIA)

Row chmarot no CpaBHEHWo ¢ £ MyTeM yMHOXeHVs Ha Ko3PULMEHT ycroBus padoTel <1 ~ 0,8,



HO MpvHYMatoT He 6oiee 300 MMa.

5.27 BrmsiHve TemnepaTypbl Ha M3MEHEHVEe HOPMATVBHbIX W PacYETHbIX COMPOTVIBIIEHUIA
apmaTypbl YYUTbIBAIOT YMHOXEHMEM MPOYHOCTHBIX XapakTepUCTVK apMaTypbl NPW PacTsXeHua v

CoXkaTum Ha Ko3hPULIMEHT YCI0BUS paboTbl apmaTypbl Yst | onpeaensiemblii no Tabmue 5.13.

Tabmmua 5.13

Bug nknacc ||Koadhdm || PacueT Ha HarpeB || KoaddpuumeHTbl ycrioBuin paboThbl apmaTypbl
apmarypel, A st | nHeliHOro TeMMnepaTypHOro pacLLMpeHis
Mapku LMeHT '
»XapOoCTOWiKo apmaTtypbl s Fat npu Temneparype ee
apmMartypbl 1 Harpesa, °C
npokara
50- (| 200 || 300 |/400 |[450 {500 (550 || 600
100
A240, Yai KpatkoBpemeHHbIii || 1,00(0,95(0,90(0,85(0,75| 0,60 0,45| 0,30
BCT3kn2,
BCT3I'nc5,
BCT13cn5,
BCT3nc6
LnvTenbHblii 1,00(0,85/0,65|0,35(/0,15( - - -
B500 KpaTkoBpemeHHbIii || 1,00 (/0,90 0,85{0,60 0,45/ 0,250,122 || 0,05
LrvTensHblli 1,00(0,80((0,60(0,30((0,20( - - -
BF1200-B ¥ KpatkoBpemeHHblit || 1,00 (0,851 0,70(/0,50( 0,35/ 0,25 [ 0,15 0,10
1500, K1400,
K1500
[rvtenscHbii 1,00(0,75(0,55]/0,25(/0,05( - - -
A240, B500, B o KpatkoBpemeHHbIf || 11,5(12,5(13,0(13,5(13,6|13,7| 13,8/ 13,9
P1200+B P N AymMTeNbHbl
1500,
BC13cn2,
BCT3I'nc5,
BCT13nc5,
BCT3nc6,
K1400, K1500
A300, A400, Yot KpatkoBpemeHHbIii || 1,00(1,00(0,95(0,85(0,75|0,60( 0,40 0,30
A500
[vtenscHbii 1,00(0,90(0,75|/0,40(/0,20( - - -
A600, A800, KpaTtkoBpemeHHblii|| 1,000,851/ 0,75/ 0,65 || 0,55/ 0,450,30/ 0,20
A1000
[vtensHbii 1,00(/0,80(0,65(/0,30([0,10| - - -
A300, A400, Oy KpaTkoBpemeHrHbIii(| 12,0((13,0(13,5((14,0| 14,2 14,4|(14,6 || 14,8
A500, A600, N 0JTeNbHblit




A800, A1000

30XM Yot KpaTtkoBpemeHHblii|| 1,00(0,901/0,85(/ 0,78 0,76 0,74 (0,72 0,70
LnvTenbHblii 1,00(0,85/0,80(0,25(/0,15(/0,08{ - -
o g KpatkoBpemeHHbiii|| 9,5 |10,2|(10,7 (11,2 (|11,5(/11,8(12,1|12,4
N AymMTeNbHbI
12X13, 20X13 Vst KpaTkoBpemeHHbIii| 1,00/ 0,95 0,86 || 0,80/ 0,73/ 0,65/ 0,53 0,40
LvTenbHblii 1,00(0,93|0,83|/0,70(/0,45(/0,23f - -
oy KpaTkoBpemeHHbIii||12,0((12,6 /13,3 ([14,0| 14,3 || 14,7 15,0 ([ 15,3
N 0JMTENbHbIiA
20X23H18 Yot KpaTkoBpemeHHbIii || 1,00 (0,97 0,95({0,92( 0,88 (/0,85(0,81 (0,75
LnvrenbHblia 1,00(/0,970,93|0,77|0,50/0,30({0,18/ 0,08
O g KpaTkoBpemeHrHbIii(| 10,3|(11,3 || 12,4|(13,6| 14,1 (1 14,7|[15,2 | 15,7
N OJTENbHbI
12X18H9T, Yot KpaTtkoBpemeHHblii|| 1,00 0,721/0,65 || 0,62 || 0,58/ 0,60(0,57 || 0,56
08X17T
JnuTensHbli 1,00((0,72(/0,65(0,62|0,58{0,55({0,50 | 0,40
o g KpatkoBpemeHHbiii||10,5( 11,1 | 11,4 (11,6 | 11,8/ 12,0(/12,2|12,4
N AymMTeNbHbI
45X14H14B2M Vst KpaTkoBpemeHHbIii| 1,00(0,86 (0,78 (/0,72 /0,68 /0,64 | 0,60/ 0,56
[vrensHbli 1,00//0,8610,78(/0,70(/0,63(/0,550,43(/ 0,30
O g KpaTkoBpemeHHbIii(| 10,5((11,1 (11,4 (11,6 11,8 | 12,0{(12,2 (12,4
N OJTENbHbIA
A600, A800, 8, KpaTkoBpemeHHbIii || 1,00 (/0,90 0,88{0,83(0,80(/0,78(0,75|{0,73
A1000, B1200- N QJTENbHbi
B F 1500,
K1400, K1500,
BCT3kn2,
BCT3rnc5,
BCT13cn5,
BCT3nc6,
30XM, 12X13,
20X13,
20X23H18,
12X18H9T,
08X17T,

45X14H14B2M




PacuyeTHble conpoTvB/ieHNA npop,oan0|7| apmMartypsbl
Rst = Rs?’sf ; Rsc! = R.sc '}'s!_ (5.20)
PacuyeTHble CconpoTMBEHNA I'IOI'IEpGHHOVI apmMmartypbl:

Rows = Row¥st . (5.21)

3HaueHus Ko3thtVLIMEHTOB YCMOBUA PaGoThl apMaTypbl 'S npuHMMaioT no Taémmue 5.13 B
3aBMCUMOCTM:

OT TeMNepaTypbl B LEHTPe TSHXKECTU pacTsHYTO apMaTypbl npu pacyete no opmynam (5.17,
75,7.7,78,7.10,7.11,7.13,7.14,7.24,7.26, 7.28,7.43, 8.48);

cxaToi apmartypsl - no coopmynam (5.17, 7.6-7.10, 7.12-7.14, 7.23, 7.25, 7.27, 7.28);

MakcumassHoii s nonepeyHoli - no popmynam (7.33, 7.57);
KOCBEHHOW apMaTypbl - o dpopmyre (7.50);

B 30HE aHKepoBkM - no chopmynam (9.1, 9.4).

JechopmaLmoHHble XxapakTeprUcTKM apMaTypsbl

5.28 MMpu BO3AECTBMM TEMNEPATYPbl OCHOBHBLIMW AeDOPMALWOHHBIMU XapaKkTepPUCTVKaMm
apMaTypbl SB/ISIOTCA 3HAYEHNS OTHOCUTENbHLIX AethopMalmii yammHeHns apmatypbl =50 npu

E.Sf "n

LLOCTVDKEHUM HAMPSHKEHWSIMI PACYETHOTO CONPOTYVB/IEHNS Bt MOZY/Is1 YrpYrocTyi apMaTypbl
KO3(hMLMEHTa  fMHeliHOrO — TeMnepaTypHOro  paclmpeHust — apmaTypbl “#.  3HaueHns
OTHOCUTENbHBIX — AedbopMmauii  apmaTypbl “50  onpefenaloT Kak  ynpyre npu  3HaueHn

COMPOTUBJ/IEHUSI apMaTypbl Ry,

=2

st

e (5.22)

Z30

o]

3HayeHss MOAyns YNpyrocTu apmatypbl E; MPVHUMAIOT OAMHAKOBLIMW MPW PaCTSXEHUN W
okatum (Tabmmua 5.14).

Tabmmua 5.14
Knacc umapka apmarype! Mogynb ynpyroctv apMaTypbl £ -105 , MMa
2
(Hvm ™)

12X13, 20X13 2,2

A240, A300, 30XM 21

A400, A500, BF1200-B 1500, 20X23H18, 2.0

08X17T, 12X18H9T, 45X14H14B2M

A600, A800, A1000, 19

B500, K1400, K1500 1.8



5.29 BrmsiHve TemnepaTypbl Ha W3MEHEHUs MOAy/siA YNpyroctTy apMaTypbl Y4uTbiBatOT

YMHOXeH/EM MoZy/isl ypyrocTy apMaTypbl Z va Ko3adhchrLeHT Bs

Esi = Esﬁs ) (523)

8

3HaveHus koadhdmumeHTa
LieHTPpe TSXKEeCTU:

5 nMpuHMMAaloT no Tabmmue 5.13 B 3aBUCUMMOCTY OT TemnepaTypbl B

pacTsiHyToi apmaTypbl - Npu pacuyete no copmynam (5.18, 6.20, 7.5, 7.19, 8.10, 8.13, 8.15,
8.37,8.47);

cxaToit apmartypsl - no choopmynam (5.18, 6.21, 8.14, 8.38).

5.30 B kauecTBe pacueTHOl Auarpammbl COCTOSIHUS (4edhOpMUPOBAHMS) apmatypb,

ycTaHaB/MBalLLEli CBA3L Mexay HanpsbkeHuamu “s 1 oTHoCUTeNbHbIMM AechopmaLusmm ©s
apmaTtypbl, MPYHUMAIOT ABYX/MHEHYI0 AvarpaMmy (PUCYHOK 5.2), KOTOPYI UCMOSb3YIOT Mpu
pacyeTe >Xene3o6eToHHbIX 3/IEMEHTOB MO AehopMaLMOHHON Mogenn. [uarpammbl COCTOSIHUS
apmaTypbl NPY PACTSHKEHM U CXATVM NPUHUMAIOT OVHAKOBbLIMM.

20-300°C
6=0 =R |
I >300-800°C !
| | '
I | |
I | |
™ | | &

€y &y Ep €q9

PucyHok 5.2 - iByx/MHeiHas avarpamma pacTsaHyTon apmaTypsl

HanpsixeHus B apmaType “s onpefiensioT B 3aBUCKMOCTY OT OTHOCUTENbHbIX AedhopMaLiii ©s
COI/IACHO AyiarpamMmmMe COCTOSIHUSE apMaTypbl Mo hopMyriam:

npu 0 <oy T, =ESES,; (5.24)

npu €50 Lz, L84 05 =Ry (5.25)

3HaueH1e oTHoCUTENbHOM Aedhopmaym ¥2 ~ 0,025,

3nauerus it npvHMMatoT no coopmyrne (5.23) n At o chopmyrne (5.20).

5.31 C noBbllLEH/EM TEMMEpPaTypbl KO3 ULMEHT TEMNEPATYPHOTO PACLLMPEHUS apMaTypbl

%5t yBenMuMBAETCA M 3HAYeHNs ero MpUHMMatoT Mo Ta6mue 5.13 B 3aBMCMMOCTM OT Knacca U
Mapk1 apMaTypbl U TeMNepaTypbl ee Harpesa.

6 Pacuet a5ieMeHTOB GETOHHbIX 1 XXesie306ETOHHbIX KOHCTPYKLWIA Ha BO3AelicTBYe TemMnepaTypsbl
Pacuet TemMnepaTtypbl B 6ETOHE »e/ie306eTOHHbIX KOHCTPYKLIA

6.1 PacueT pacnpegeneHust Temnepatypbl B Xene306eTOHHbIX KOHCTPYKLMSIX MPOU3BOAAT 471
YCTaHOBMBLLETOCS  TEMJIOBOTO  MOTOKA METOAOM — pacyera Temnepatypbl — Orpakaatoyx
KOHCTPYKUMiIA. TemnepaTtypy apMaTtypbl B CEUYEHUSIX XENe306ETOHHbIX KOHCTPYKUMA MpUHAMAOT



paBHoi1 TemnepaType 6eTOHa B MECTE €€ PaCcrosIOXeHNs.

6.2 [nA KOHCTPYKLMIA, HAXOAALWXCA Ha OTKPbITOM BO34yXe, KO3(hUUMEHT TersooTaaun

. 2 o
HapyxHoii nosepxHocTu ®¢ | BT/(M“-°C), B 3aBMCMMOCTM OT npeo6nagaroleii ckopocTi BeTpa
31IMOI4 1 IETOM onpeensaercs no hopmyrne

@, = 53+116:fu ©.1)

rge U - cKopocTb BETpa, M/c.

Mpu onpeaeneHum HaMbobLLMX YCWIWIA B KOHCTPYKLMM OT BO34ENCTBUSA TEMMNEPATYpbIl, a Takke
npy onpejeneHnn MakcvMaslbHOM TemnepaTypbl HarpeBa 6eTOHa W apMmaTtypbl MCXoAAT U3
MakcumasbHoli CpejHNX CKOpOoCTeii BETpa (PyMObl) 3a U0/b WK SHBaPb, NOBTOPSIEMOCTL KOTOPbIX
cocTaBssieT 16% u 6onee, cornacHo CHulM 23-01, Ho He MeHee 1 m/c.

6.3 Temnepatypy 6eToHa B CeHeHUAX KOHCTPYKLMIA NpU ero HarpeBe B NpoLecce aKcn/yatauum
onpefensaT TemnJoTEXHAYECKM PacyeToM YCTaHOBMBLLENOCA MOTOKa Tensa npy 3afaHHov no
NPOEeKTy pacyeTHol TemnepaType paboyero mpocTpaHcTBa WM BO3Ayxa NPOM3BOACTBEHHOIO
noMeLLeHVs. [ KOHCTPYKLMIA, HAXOAALLYIXCS Ha OTKPLITOM BO3AyXe, HavMeHbLLWEe N HaubosbLme
TemnepaTypbl 6eToHa 1 apMaTtypbl ONpefensoT COOTBETCTBEHHO MNPV MUHUMAaSbHON 3UMHER n
MakcumasbHoW SIETHe TeMnepaTypax Hapy)XHOro Bo3ayxa palioHa CTpouTe/bCTBa.

6.4 TensoTexHU4ECKWIA pacyeT cTaTuyeckn Heomnpeae/MMbIX KOHCTPYKUWiA, paboTaroumx B
YCIOBUAX TEMMNEPATYPHbIX BO3AEVCTBUIA, MPOU3BOAAT Ha pacyeTHY0 TeMnepaTypy, Bbi3biBaOLLYO
Havbobume yewws (B 4.12). Mpu pacyete HANBOsbLLMX YCWIA OT TeMNnepaTypHbIX BO3AENCTBUI B
KOHCTPYKUMAX, HaxXOOALUWMXCA Ha OTKPbITOM BO3f4yxe, Temnepatypy O6eToHa BbIYMCIAOT
COOTBETCTBEHHO MO PACHETHOW SIETHEN WK 3UMHER TemnepaType HapyHOro BO3ayxa.

6.5 KoachthyLMEHT TennionpoBoaHOCTM 6eToHa *, BT/(M-°C), B CyXOM COCTOSIHM MPUHAMAIOT B
3aBUCUMOCTY OT CpejHeit TemnepaTypbl 6ETOHA B cedeHUn sfieMeHTa (Tabmua 5.9).
[nA KOHCTPYKLIMIA, HAXOAALLYIXCA B MOMELLUEHAV WM HA BO3AYXe, HO 3alLyLLEHHbIX OT BO3AeNCTBUA

BeTpa, KOath(ULMEHT TEMSI00TAAUM HAPYKHON NOBEPXHOCTM ™¢ MPUHMMAIOT B 3aBMCMMOCTU OT
TemnepaTypbl HAPYXHOI NOBEpPXHOCTM 1 BO3ayXa Mo Tabmmue 6.1.

Tabmmua 6.1
KoadhdpuumeHTs! e oo
3HaueHVst KO3ULMEHTOB TEMNI0OTAAUN HAPYXKHOIN ~ ¢ 1 BHYTPEHHER !
noBepxHOCTEl KOHCTPYKLMM BT/(M-°C) npy TemnepaTtype NoBepxHOCTA 1
BO34yxa, °C
-50 | O || 50 | 100 | 200 | 300 | 400 | 500 | 700 |/ 900 {1100 || 1200
oy 6 (|8 |10 || 12 || 17 || 22 - - - - - -
oty - - |10 || 10 || 10 |12 || 15 || 20 |[ 40 || 70 || 120 | 150

6.6 KoaththMLMEHT TennooTaaun BHyTPEHHE NOBEPXHOCTM KOHCTPYKLMM ™1 HaxoaaT meTogom
pacueTa TeryionepefauM Kkak [/ C/lydasi C/IOKHOTO TensiooGMeHa, W Npu  OnpeaeseHun
pacnpepeneH/s TemMnepaTypbl GETOHa MO CEYEeHWI0 3/EMEHTA [OMycKalT ero npuHUMaTth B
3aBUCMMOCTM OT TeMmrepaTtypbl BO34yXa MPOW3BOACTBEHHOIO TMOMELLEHUS WM paboyero

MPOCTPaHCTBA TEM/IOBOrO arperara, kak 4 ¢ .

6.7 Tepmuyeckoe COMPOTUB/IEHNE & (M2-°C/BT) HEBEHTWIMPYEMOI BO3/AYLLHOM NPOC/IONKM
NPVHAMAIOT HEe3aBUCUMO OT ee TOJILHLI 1 Hanpas/ieHus pasHbiM 0,140 npu 50 °C; 0,095 - npu
100 °C; 0,035 - npu 300 °C 1 0,013 - npu 500 °C.

6.8 Mpun cTauyoHapHOM HarpeBe KOHCTPYKLMM, COCTOSILLEN 13 * -CrioeB, CO CTOPOHbI 6osee

[

HarpeToli NoBepxHOCTW TemnepaTypy MaTepuasa “» wmexay crosmu ® ~1 u# onpegenstoT no

dopmyne

1 n-1
ty =t —Q a_+ Z Ry
! ; (6.2)



Temnepatypy Matepuasia 60siee HarpeToii noBepxHocTH % - no hopmyre

1
B =4 —Q—
% (6.3)
a TemnepaTypy MaTepuasia MeHee HarpeToii NoBEepXHOCTH & - o hopmyre
1 n
fes =8 — () o +2 By
! (6.4)

B TpexcriolHoi KOHCTPYKUMM TeMnepaTypy mMatepuasia Mexay nepebiM U BTOPbIM C0sSiMK,
cunTas criov T 6osiee HarpeToii NOBEPXHOCTY, BbIYUCTIAOT MO hopMyrie

1
Iy =4 Q[— + 5
% , (6.5)
a Mexzy BTOpPbIM ¥ TPETbUM C/I0SIMU - N0 hopMyrie
1
G =t ~Q|—+t Rt Ry
i . (6.6)
TemnepaTtypa MeHee HarpeTtoi NOBEePXHOCTU TPETLETO C/I0S paBHa
1
fyo =8 —O| —+ R+ By + By
a (6.7)
Tennosoii noTok & (BT/m 2) onpeaensoT U3 BblpaxeHus
0= -4)
o 2
f : ©.8)

rae ¥ - Temnepatypa BO3yxa MPOVBBOACTBEHHOTO MOMELLEHMS WM PAGOYEro MpOCTPAHCTBA
TEMN/I0BOro arperara;

% . temnepartypa HapyXHOro BO3ayxa.

2 U
ConpoTuB/ieHe Ternonepejaye Ry (M~ -°C/BT) MHOroC/10/iHO KOHCTPYKLM PAaBHO

Ry =L+R1+R2+___+Rn_1 + R, +L

o o, (6.9)
5 5, 5,4 5
B=o By=3= 4'314-1—}\n R?::}\_n
rae L 40 w1 ",
By Ry By Ry

, - TEpPMUYECKOe COMpPOTVB/IEHWE MaTepviasia B OTAESbHbIX CrOAX
o 2
KOHCTPYKLWW, MPOHYMEPOBaHHbIX CO CTOPOHbI HarpeBaemoui noBepxHocTn, M~ -°C/BT;

81, 7! - 8”'1, On - TO/LYHA OTAEMbHbIX C/I0EB, M;

}‘1, }‘2, :\n-l, P K03athhuLMEeHTLI TENSIONPOBOAHOCT MaTEPUASIOB B CIOSIX KOHCTPYKLWN,
NpVYHYMaemble B 3aBUCUMOCTY OT cpeHei TemnepaTypbl criosl, BT/(m-°C).

6.9 lMpu pacyeTe pacnpeneneHVsi Temnepartypbl N0 TOJILYHE KOHCTPYKLUMM HEOoBXoaymo
YuuTbIBaTb passmyne niowgaeli TenooTaaroLwein BHYyTPEHHE N Hapy)XHOW NOBEpPXHOCTENA:

NPV KPYroBOM OUepTaHun, ec/iv TOMLLMHA CTEHKM 6oniee 0,1 HapyKHOro AvameTpa;

NPV KBaApaTHOM WM NPSIMOYTO/IbHOM OuYepTaHWM, eC/m TosyHA CTeHKM 6oniee 0,1 A/WHbI
60/bLLeli CTOPOHbI;



NPW NPOM3BOJILHOM OYepTaHUM, eC/M pasHMLA B MIOWAAAX TEMIOOTAAIOLYX BHYTPEHHEN 1
HapyHoV noBepxHocTeli 6osee 10%.

[N TPEXCIOVHOW KOHCTPYKLIMM OTPadKAEHWS C YYETOM pas/inius B NIOLAASX TEMNIOOTAAIOLLYX
BHyTpEeHHell As HapyHol Ass NoBEpPXHOCTEl:

TemnepaTtypa matepuvasia 60/1ee HarpeToi noBepxHoCTH

e
oy Ay ; (6.10)

f’EJ =f,1- -

Temnepatypa matepvasa Mexay nepBbIM v BTOPbIM ClIOSIMU

1 2R
ty =4 Q| ——+——
0‘:"41'5 Ai.s +‘41 : (6.11)
TeMnepatypa Matepvasa Mexay BTOpbIM 1 TPETbYM C/I0SIMM
1 2R 2R
by =4 € e
az"qis Ai.s + Al ‘ql + AE : (6.12)
TemMneparypa meHee HarpeT0|7| NOBEPXHOCTU TPETLETO CJI0A
gL PR, 2R 2%
|3‘51"'11'.5 A!'s +A1 Al +A2 A2 + Aes i (6.13)
ConpoTuB/EHVE Tennonepeaaye KOHCTPYKLUM pacCcUnTbIBaOT No oopmyre
RD=1+2R,- L 2Ry 2By 1
Odz"‘g!'s A!'s +A1 Al + A2 ﬂ2 +Ass aeﬂes , (6.14)

rae SR pacueTHble NIOLLAAN TEMIOOTAAKLLMX BHYTPEHHEW U HAPY)XHOI NOBEPXHOCTEIR;

Ay pacyeTHble MOWAAN KOHCTPYKLMW Ha rpaHvLe Mexay NepBbiM v BTOPbIM U Mexay
BTOPbIM U TPETHUM CJIOSIMI.

6.10 BbluvC/ieHHble TemrepaTypbl He [0JDKHbl MPEBbIWATb MpefAesibHO  AoMyCTUMble
TemnepaTypbl npumeHeHns 6etoHa no MFOCT 20910 v apmartypbl no Taémmue 5.10.

6.11 B peGpuCTbIX KOHCTPYKLMSIX, KOTa HapyXHble NOBEPXHOCTU GETOHHLIX pe6ep U TensioBoii
M30/19UMM COBMAAAIOT, pacuyeT TemnepaTypbl B GETOHE MPOM3BOAAT MO cedeHno peGpa. Ecim
GeToHHble pebpa BbLICTYMAOT 33 HAPYXHYI0 MOBEPXHOCTb TEM/IoBOW M30/AUMM, pacueTt
TeMnepatypbl B GETOHe pebpa BbINOSHAT N0 METOAAM pacyeTa TemMnepaTypHbIX Nosei um no
COOTBETCTBYIOLLYIM HOPMATUBHLIM AOKYMEHTAM.

6.12 Pacuet pacnpegesieHusi Temnepatyp B CTeHKax 60pOBOB 1 KaHasI0B, PACTOSIOKEHHBIX MOA,
3eMsieit, foMyCKaeTCs MPOU3BOANT:

ANA KPaTKOBPEMEHHOTO Harpesa - MPUHMMAs CeYeHue MO BbICOTE CTEH HepaBHOMEPHO
HarpeTbiM C NPSIMO/MHENHBIM — pacnpefeneHneM TemnepaTyp 6eToHa U KoadyvumeHTa

TENMI00TAAUN HAPY)KHOI NOBEPXHOCTY CTeHKN ™¢ - no Ta6miue 6.1;

ONnAa ANMTENIbHOro Harpesa - NpUHMMatloT cevyeHne no BbliCoTe CTEH paBHOMEPHO HarpeTtbiM.

6.13 Koa(pehULMEHT TEMIONPOBOAHOCTM * OrHEYNOPHBIX 1 TEMNIOU3OMALMOHHBIX MaTepuasion
npuHMMaloT no Tabmmue 6.2.

Tabnmua 6.2
N Martepuvan CpegaHsas MpepgensHo || KoadhdpuupmeHT TenionpoBogHOCTY
nn NNOTHOCTL || Aonyctumas }\’ BT/(M'OC), OrHEYNOpPHbIX 1

B CyxOM || TEMNEPATypa | TensonsossiuMoHHbLIX MaTeprasioB
COCTOSIHWW, || NPUMEHEHVA, || B cyxoM COCTOSIHWM NPV cpeaHel



Krim> °C TemnepaType MaTepuasios B
ceyeHun anemeHTa, °C
50 (/100 || 300 ||500 || 700 |[900
1 ||N3penua OrHeyrnopHsle 1900 - 0,73(0,77(0,88(1,01({1,14 (1,27
LLAMOTHblE
2 ||N3penma LIaMOTHble 400 1150 0,13|/0,14|/0,17/0,20{0,23 0,27
JIErKOBECHble
3 || Toxe 800 1270 0,23]0,24|/0,29(/0,340,38|0,43
4 1000 1300 0,34|0,35|/0,42(/0,49( 0,56/ 0,63
5 " 1300 1400 0,49(0,56|/0,58(/0,65(0,73| 0,81
6 | N3penua OTHeYrnopHble 1900 - 1,60(1,62(1,70|/1,78(1,85( 1,93
[yHacoBble
7 ||V3penvs JAnHacosble || 1200-1400 1550 0,57|0,58|/0,64(0,70(0,75| 0,81
JlerkoBecHble
8 |[V3penma kao/mHoBbIe 2000 - 1,79((1,80(/1,86(/1,90|1,95| 2,01
9 ||V3pemms 2600 - 1,76|1,74((1,68(/1,65(/1,60( 1,55
BbICOKOT/IMHO3eMUCTbIE
10 || N3penua OTHeyrnopHble 2700 - 6,00(/5,90(5,36([4,82(4,30| 3,75
MarHe3uToBble
11 || 3perva 2800 - 4,02|3,94|3,60(3,28((2,94 /2,60
BbICOKOOTHEYMNOpHbIe
nepuKIasoxpoMnUToOBbIE
12 || 3pernva 2950 - 2,74112,71|2,54 (/2,36 (12,18 2,01
BbICOKOOTHEYrNopHbIe
XpPOMOMarHe3uToBble
13 || Kupnny TTMHSIHBII 1700 - 0,56)/0,59(0,70((0,81 - -
06bIKHOBEHHbI
14 ||N3penma 350 900 0,09/0,10{/0,13({0,15((0,18| -
neHoAVaToOMUTOBbIE
TEnIoU301ALMOHHbIE
15| To xe 400 900 0,10//0,11{/0,14({0,16 (0,29 -
16 || N3genma  AvaToMUTOBbIE 500 900 0,12|/0,13(/0,19(/0,23({0,28| -

TenIon30/INOHHbIE




17 || To xe 600 900 0,14]0,15{/0,21{[0,25([0,30| -
18 || Matbl MuHepasioBaTtHble | 75-100 600 0,05|/0,06(/0,11 [0,15( - -
NpoLLmMB-
Hble Ha MeTasymM4eckon
ceTke
19 ||Matbl MVHepasioBaTHble 125 600 0,05|/0,06(/0,11 [0,26f - -
NPOLLMBHbIE
20 || To xe 150 600 0,05//0,06|0,11 ({0,216 - -
21 || NwmTel " maTbl 50-75 400 0,05((0,07(0,13| - - -
TEnIou30/ALMOH-
Hble ”3  MWHepaslbHOM
BaTbl Ha CUHTETUYECKOM
CBA3YIOLLEM
22 || To xe 125 400 0,05(0,07| 0,11 - - -
23" 175 400 0,05({0,07|0,21 || - - -
24 ||MaTbl 150 1100 0,05(0,06|0,12((0,18( 0,24 0,31
TENnIou30MALMOHHbIe 13
BaTthl Ka0J/IMHOBOr 0
cocTaBa
25 || To xe 300 1100 0,06{0,07(0,13(/0,19/0,25(/0,35
26 || 3gemma 13 CTeKSHHOro 170 450 0,06(0,07(0,14{ - - -
LUTaneibHOro BOJSIOKHa
27 || NepnutodhocchorenieBble 200 600 0,07)/0,08(0,10([0,22 - -
n3gemms 6e3
TMAPOV30IALMOHHO-
YMPOYHstO-
LLEro NOKPbITUA
28 || To xe 250 600 0,08(0,09| 0,11 |{0,24| - -
29 " 300 600 0,08(0,09|0,14((0,26( - -
30 || MeprmToLEeMeHTHbIe 250 600 0,07)/0,09(/0,13([0,26 -
n3gems
31 |[Toxe 300 600 0,08(0,10(0,14 (0,27 - -
32 350 600 0,09((0,11/0,15({0,18| - -




33 || MepMTokepamuyeckue 250 875 0,08(/0,09(/0,12((0,16{{0,29| -
n3genmms
34 |[ To xe 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 ||3BecTKOBO- 200 600 0,07)/0,08(0,10([0,22 - -
KpeMHe3eMucTble U3aenm
A
38 |[V3pemma Ha  OCHOoBe 120 1200 0,06(/0,07|0,10//0,140,17 (/0,21
KpeMHe3eMHOro BOJIOKHa
39 || CaBeqmTOBbIE U3OENMA 350 500 0,08|0,09(0,12 || - - -
40 || To xe 400 500 0,09((0,10|0,22{ - - -
41 || ByfKkaH/TOBbIE 13aems 300 600 0,08|/0,09(/0,11 [0,23f - -
42 | To xe 350 600 0,08({0,09/0,11 (0,14 - -
43 " 400 600 0,09(0,10(0,12({0,24| - -
44 || MeHocTekKs10 200 500 0,08(/0,09(10,13( - - -
45 || AcbecToBEPMUKYIMTOBbIE 250 600 0,09|/0,11 (10,16 (0,21 - -
N/mTbl
46 || To xe 300 600 0,10({0,11)0,16({0,21| - -
47" 350 600 0,10(0,12|0,17|{0,22| - -
48 || i3penms 350 1150 0,11 0,12} 0,15(/0,19(0,22(/ 0,29
MY/UIMTOKpEMHE3EMUC-
Tble OrHeyrnopHble
BOJIOKHUCTbIE
TEn/IoU30IALMOHHbIE
MapKu
MKPB-350
49 || AvaTomuTOoBas  KpoLLKa 500 900 0,01)0,03(/0,06(/0,10({0,23| 0,17
060%0KeHHaA
50 || BepMUKy/mT BCNyYeHHbI 100 1100 0,07//0,09(/0,14/0,20({0,26{ 0,31




51 || To xe 150 1100 0,08(0,09|0,15((0,21 0,27 0,32

52 " 200 1100 0,08 0,100,15{/0,21{{0,27 || 0,33
53 || Ac6o3yput 600 900 0,17(0,180,21 (0,24 | - -
54 || KapToH ac6ecToBbIi 1000-1300 600 0,16({0,18(0,20({0,22| - -

MpuMeuaHre - KoadhthuLMEHT TEMIIONPOBOAHOCTY *  OTHEYMOpPHbIX (Mo3vuym 1-13) w
TENoM30/ALMOHHBIX (No3uLmMn 14-54) maTepuasioB C eCTECTBEHHON BNI2XKHOCTLIO MPpU cpeaHel
Temrneparype HarpeBa matepuasia B ceveHun aniemeHta o 100 °C criegyeT npuHMMmartb Mo
TabMYHbIM JaHHbIM, C YBE/IMYEHNEM COOTBETCTBEHHO Ha 20 1 10%.

PacueT gechopmaLimii 0T Bo3aelicTBYS TemMnepaTypsbl

6.14 PacueT gedopMauyii, Bbi3BaHHbIX HArPEBAHMEM W OX/AXKAEHNEM GETOHHBIX W
Xene306eTOHHbIX 3/IEMEHTOB, A0J/DKEH MPOV3BOAWTLCS B 3aBMCYMOCTM OT Ha/MUMs TPeuuH B
pacTsiHyTOl 30He GETOHA M pacnpeaerneHrs TeMnepaTypbl 6ETOHA MO BbICOTE CEUEHNS 3/IEMEHTA.

6.15 Mpwv pacuete 3/1eMeHTOB, NMOABEPTaOLLYXCS HArpeBY, MOJIOXEHVE LIEHTPa TAXECTU BCETo
ceyeHnst GETOHA WM €ro CXaToll 30HbI, a TakKe CTATUYECKUIA MOMEHT ¥ MOMEHT MHEpLMU BCEro
CeueHvis CrielyeT onpesensTh, NPUBO/S BCE CEUEHVE K HEHArpeToMy, 6osiee NPOYHOMY GETOHY.

6.16 [19 3aneMeHTa, BbINOJHEHHOTO M3 OAHOTO BUaa GeToHa, ec/m TemnepaTypa GeToHa

Haubosiee HarpeToli rpaHu He npesbilwaeT 400 °C, ceyeHve He pa3buBaloT Ha 4acTu Y MOMEHT
VHEPLUWN NPUBEAEHHOTO CEYEHNS NPUHUMAETCA PaBHbIM

12 (6.15)
Mpu KPaTKOBPEMEHHOM HarpeBe npuBeaeHHas nowaas 6eToHa

_ 4By
By

A’red
) (6.16)

roe Byt _ MoAy/b YNPYrocTy HarpeToro 6eToHa onpegenstoT no cdopmyre (5.9).

6.17 Korga Temnepatypa 6eToHa Haubosiee HarpeTol rpaHn ceveHyst npesbiwaeT 400 °C B
NPSIMOYrO/lbHOM CeYeHWUW 3/IEMEHTA, BbIMO/IHEHHOM U3 OAHOTO Buda 6eToHa, CeyeHre no BbicoTe
pa3buBaloT Ha ABe YacTu, /MHWA pasfena [o/pkHa NPOXoAuTb Mo 6ETOHY, MeoLLeMy TemnepaTtypy
400 °C. B ABYyTaBPOBbIX 1 TABPOBbIX CEHEHUAX 3IEMEHTOB, BbINOSHEHHbLIX U3 OAHOTO BUaa 6eToHa,
JWMHUA pasgena JospkHa NPoXoAuTb MO rpaHvue Mexay pebpoM v noskoii. B anemeHTe, ceyeHve
KOTOPOro Mo BbICOTE COCTOMUT U3 Pas3/inyHbiX BUAOB 6ETOHa, /MHMS pasgena [ospkHa NPOXoauTb Mo
rpaHule 6eTOHOB.

Mpy KPATKOBPEMEHHOM Harpese NpUBeAeHHas MoLaab Aredi i i yacTn CeueHusi, Ha KoTopoe
pas6rBaloT BCE CEUEHME 3/IEMEHTA, ONPesenatoT no hopmyrne

_ ‘q't Ebf,:
Ared,z' - &
U (6.17)
Byy 6 i 5.9 7
roe MoAy/b YNPYrocTyi 6eToHa ? -Ii YacTu ceueHrs onpeaensitoT no oopmyre (5.9), B KOTOpoI
Ko3adhhmumeHT Fai NPVHAMAKOT B 3aBMCMMOCTM OT COCTaBa W TemnepaTypbl 6eToHa B LEeHTpe

TSKECTV Niowaau ¥ -i yacTu cedenus. KoadhdpmumeHt P [JonyckaeTca onpegensTe B 3aBUCYMOCTU
OT cpefHeli TeMmnepaTtypbl 6eToHa * - YacTu ceyeHust.

6.18 [lns anemMeHTa, CeyeHue KOTOpOro Mo BbICOTE COCTOWUT U3 TpexX BWUAOB GeToHa wim
[BYTaBpPOBOrO CeYeHust, BbIMOJIHEHHOrO W3. OAHOrO Buaa OeToHa, ec/m TemnepaTypa 6eToHa
Havbosiee Harpertoli rpaHu npesbiwaeT 400 °C, ceveHre pasbrBatoT Ha TP YacTy (PUCYHOK 6.1).
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a-Ha 2 yacTu; 6 - Ha 3 YacTu; B - Ha 4 yacTu; L. T. - LeHTP TSKECTM MpUBEAEHHOTO ceuenus; T, f2

) e % - HanGonbLast TemnepaTtypa 6etoHa 1-i, 2-ii,... i -ii yacTeii ceueHms

PucyHoK 6.1 - CxeMbl pa3byBKM Ha 4acTy Mo BbiCOTE NPSIMOYrO/lbHOro, TABPOBOIO U 1IBYTABPOBOr0O
CEeYEHUIn 3NIEMEHTOB

6.19 Bo BCex C/lyuasix pacueta apMmartypy paccMaTpuBaloT Kak CamOCTOSITENbHYIO YacTb

ceyeHusi. MNnowpab HarpeTtoii pacTsHyTol 4y oxaroii apmMaTypbl NPUBOAAT K HEHArpeTomy,

6011ee NPoYHOMY BETOHY Mo hopMyam:

A pog = Ase : (6.18)

A

= ! 1
sred ‘450-'
)

(6.19)



rae Ared , “red _ cooTBeTCTBEHHO npyBefeHHas nowRib PacTsHYTO 1 CxaToli apMaTypbi.

KoahdpumumeHTbl NprBefeHns apmatypbl K 60iee NpoYyHOMY 6ETOHY:

pacTsiHyTON apMaTypbl:
i
£ . (6.20)
cxaToii apMaTypbi:
= Ba
B (6.21)

roe E“f, E"f - MOoA4y/m ynpyroctu paCTFIHyTOVI N cxarton apmMartypbl, KOTOpble onpenendrTca no

copmyrne (5.23).

6.20 MprBEAEHHBIVi MOMEHT MHEPLIVM ¢ -/ YaCTM ceueHns

_ Ared,i ' klz

o=l T
red,i 12 (6.22)

PaccTosiH/e oT ueHTpa TaXecTu f_TOli yaCTUN ceyeHns A0 HameHee HaFDETOVI rpaHn afnieMeHTa,
OTHOCUTE/IbHO KOTODOVI onpeaendaT LEHTP TAXECTU CeYeHna

i =k 2y 05k (6.23)

PaccTosHve oT LeHTpa TAXecTn {_Toii yacTu ceyenus A0 LeHTpa TAXeCTN BCero npnBeaeHHoro
ceyeHuna

Yoi =¥ T (6.24)
6.21 TemnepaTypHOe yI/MHEHWE LIEHTPa TAXKECTM I -ii yaCT GETOHHOTO CeYeHIst (PUCYHOK 6.2)

_ Cenfei Y piathin

£
0.5%; (6.25)

1 ero TeMnepaTtypHas KprBu3Ha

[l] _ Coale ~ Opgalpid
" hy , (6.26)

roe “BE | ®BH | oadhuLMEHTBI, NPUHUMAEMble N0 Tabmmue 5.7 B 3aBUCUMOCTY OT TEMMEPATYPbI
6eToHa 60s1ee 1 MeHee HarpeTow rpaHu * -ii YacTu ceyeHms.

I

i Ot | i
thin Eii
Oloti+1 i i Goxis11
—]
=

a - TemnepaTypbl 6eToHa; 6 - AehopMaLmm YI/MHEHUs! OT HAarpeBa; B - HaNPsHKeHUs! B 6ETOHE OT
HarpeBa,; r - AedhopMaLivi YKOPOUEHUsi OT OCTbIBAHWSI; A - HAMPSXXEHUS] B GETOHE OT OCTbIBaHMA
NPV HEMMHEHOM V3MEHEHMM TEMMNEPATYP MO BbICOTE GETOHHOTO CeUYEHUs 3/1IEMEHTOB; LI T. - LieHTp




TAXECTU NpmBeAeHHOIo CeveHns

PucyHok 6.2 - Cxembl pacnpegeneHus

C y4eToM KaXaoii 4acTu ceueHrst GeToHa 1 apMaTypbl ONpeaenisoT oAb Ared , CTaTNYECKMIA

MOMEHT S"gd N MOMEHT nHepLUun Imd BCero npmBeaeHHoro cevyeHnsa OTHOCUTE/IbHO €ero LeHTpa
TAXECTU:

Ao = ZAred,z‘ + ﬂlsc" + A.Iso"; (6.27)

Sheg = z“ﬂred,i ot Aat Alsal(k -a').

(6.28)
Prog = Zlpagy + Z g vin + I + I : (6.29)
roe
I =y ~a) Ao, (6.30)
L=(h-y-aY Ao (6.31)

PaccTosiHme OT LeHTpa TsHXKecTU NpuBeAEHHOrO Kene306eTOHHOTO CeYeHnst [0 HaumeHee
HarpeToro Wi HamGosiee PacTsHYTOrO BOJIOKHA ONpeaensiioT no (opmyre

- Sved

C A 6.32)

6.22 [9 yyacTKoB GETOHHOTO U XENe306ETOHHOrO 3/IEMEHTA, [4e B PACTSHYTON 30HE He
06pasyloTcsl TpelmHbl, HopMasbHble K NPOAOSbHOW Ocu 3nieMeHTa, aediopmauym OT HarpeBa
paccuMTbLIBaIOT CriefytouyM 06pasom:

a) ceveHie ar1eMeHTa NPUBOANTCS K Goslee NPOYHOMY GETOHY, yi/MHeHe ©f ocu anemeHTa 1 ee
1

r

KpVB3HY [ ]! onpezenstoT no hopmyrnam:

_ E“lred,:' g+ As,red g5 F As,redgs
g = ¥
A : (6.33)

1
K +Z"q'rsd,z'ybi5ﬁ +Z[;] Ired,z'
- f

1
[—] = ¥t
i Tod (6.34)

roe K= As,red')"sgs * As,redy.ss.s .

B chopmynax 6.16-6.34: “red | redi Ared Asred o Y Vs Ived Deai Vs npmumator no
yKaszaHvsm 6.16-6.22.

* TeKCT AOKyMEHTa COOTBETCTBYET OpUriHasy. - MNprMeyaHvie U3rotToBuTesns 6asbl faHHbIX.

YamHenve s n %5 cooTBETCTBEHHO apMaTypbl & 1 &' HAaXOAAT U3 ChopPMyIT:

5 = C‘fstz.s; (6.35)

85 = Oigls , (6.36)

rae ®st - koappuLMEHT, MpUHUMAEMbI Mo TaGmue 5.13 B 3aBMCMMOCTM OT TEMMEpaTypbl
apmaTypbl & u &'



% - koaththrLMEHT HaEeXHOCTM MO TeMnepaType, NPUHUMAaEeMBIi MpU pacyeTe No NPeAe/bHbIM
COCTOSIHVSIM: NepBOVi rpynnbl - 1,1; BTOpoW rpynnbi - 1.

Mpu pacyeTe GETOHHOMO ceveHns B hopMynax yiMHeH e apMaTypbl ©5 1 %5 He yunTbIBaIOT;

6) Npy HepaBHOMEPHOM Harpese GeToHa C NPSIMOJMHEHBIM pacnpesenieHMeM TemnepaTypbl Nno

[1]
BLICOTE CEUYeHMs afieMeHTa (PUCYHOK 6.3, a) yA/MHeHe ocu aneMeHTa “f 1 ee kpusuaHy v Jes*

[loNycKaeTcsi onpeaenaTb No hopmyam:

* TeKCT AOKyMEHTa COOTBETCTBYET OpuriHasy. - MNprMeyaHvie U3rotToBuTesns 6asbl faHHbIX.

_ ol )t opntpy
4
h ; (6.37)

1 et~ gy
4

i’ & , (6.38)

roe Gt TeMnepatypa 6eToHa MeHee 1 60/iee HarpeToit rpaHn CeueHms:;

®bt y b1l - ko3hdhNLMEHTBI, MPUHAMAEMbIE B 3aBUCHMOCTU OT TEMMepaTypbl GETOHA MeHee
60/1e€ HarpeToli rpaHn ceveHys no Tabmmue 5.7;

B) NPV OCTbIBAHUM HEPABHOMEPHO HArpeToro GeToHa C MPSIMOJ/MHEVHbIM pacnpeesieHueM

TeMnepaTypbl Mo BLICOTE CEUEHUS 3MIeMeHTa OT ycaaki GETOHa YKOpOUeHe °¢ ocK 3rieMeHTa U
1

r

ee KpUBU3HY [ ]cs ZonyckaeTcsi onpefensTb no hopmynam:

_ sty (= y) + oty y
4
” k : (6:39)

[ 1] _ Cstfal T %ty
- f’)’f
T les ) (6.40)

rae ®es n ®esl - woadhchuLMeHThI, NpUHUMaEeMbIe Mo Tabrmue 5.8 B 3aBUCMMOCTM OT TeMnepaTyph
6eToHa MeHee 1 6osiee HarpeTol rpaHN CeyeHst.

fa a1 By ey )
0) 1
A
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a - GETOHHOTO 1 XXeNe306eTOHHOr0O 6e3 TPELLWH; 6 - XeNe306eTOHHOTO C TPELLYHAMM B paCTSHYTOW
30He, PacnosIOXKEHHO Y MEHee HarpeToi rpaHy; B - TO e, y 60/1ee HarpeToli rpanxu; I -
Xene306eTOHHOro € TPeLLMHaMu No Beeli BbicoTe ceveHys; LLT. - LeHTp TsAXecTu NpuBeAeHHOro
ceyeHus

PuvcyHok 6.3 - CxeMbl pacnpegeneHus Temnepatyp (1), Aechopmaumii OT HepaBHOMEPHOTO
HarpeBa (2) v ocTbiBaHusi (3) NPy NPSIMOSIMHEIHOM M3MEHEHUN TeMMNepaTyp Mo BbICOTE CEYEHNSI
3/1EMEHTOB

6.23 Brarofaps cuennieHno 6ETOHA C apMaTypoii Ha yuacTkax Mexay TpeLyHaMu aedhopmaLium
apmaTypbl ymeHbLAOTCS. TemMnepaTypHble AedhopMaumy apMaTypbl Mo A/MHe Mexay TpeLyHaMm
HEMNOCTOsIHHLI. CpeaHee TeMnepaTypHOe Y4/IMHEHe apMaTypbl B GETOHE COCTaBUT

Fsm = C‘fsimf's_ (6.41)

MpUHAB M3MEHeHUs1 TeMNepaTypHbIX AechopMaLyii apMaTypbl B 6ETOHE OT HAarpeBa no ToMy e
3aKOHY, YTO W MpW PacTArVBalOWEM YCWIMM, HaxXoAuM 3HaueHue cpefHero koadduumerta
TemnepaTypHOro pacLMpeH1si apMaTypbl B 6ETOHe [i/151 NEPBOro Harpesa no oopmyrie

Qg = Oy + {0y ~ 0yl . (6.42)

KoaththWLMEHT, YunTbIBAIOWWI PaBoTy PaCTAHYTOro GeToHa Mexay TpelyHamu ¥ =, ans
NpPakTUYECKUX PacyYeToB [OMycKalT MPUHUMATb B 3aBMCUMMOCTM OT MpOLEHTa apMupoBaHVs
NPOLO/IbHOW pacTsAHYTOW apMaTypbl 3/ieMeHTa Wi onpegenaTb no dopmyrne (8.22):

npu ¥ ~0,3% ¥s =07
npn ¥ ~0,5% ¥s=08:
npn # <0,8% ¥s =00
npu ¥ ~1,0% ¥sT10.

6.24 [n19 y4acTKOB Xe/e306€TOHHOTO 3/IEMEHTA, rAe B PACTSIHYTOW 30He 06Pa3yOTCS TPELLMHDI,
HOpMaJsibHble K MPOAO/LHON OCU 3fieMeHTa, AedopMaLm OT HarpeBa paccunTbIBaOT CefyoLyM
obpasom:

a) 4719 Xene306eTOHHOr0 3/IEMeHTa C TPeLyHaMmn B PacTAHYTOW 30He, PacnosIoOKEHHON Y MeHee



[1]
HarpeToi rpaHu ceueHust (pUCyHoK 6.3, 6), YIUMHeHWe ! ocu aneMeHTa U ee KpUBM3Hy \' /¢

onpegenstoT rno opmysnam:

_ ulpys + 0 st s P _yS)'Ts

Ay : (6.43)

1 Apelpy — O gl
4

’ % : (6.44)

6) 411 y4acTKOB Xeie306eTOHHOTO 3/IEMEHTA C TPELWHaMW B pacTsiHYTOW 30He GeToHa,

pacnosioXXeHHO y 6051ee HarpeToli rpaHn ceyeHus (pUCyHok 6.3, B), Ya/MHeHne %t ocum anemenTa
1

onpegenstoT no chopmyre (6.43) 1 ee KPUBU3HY [’“ { onpepenAaoT Mo hopmyne

1] _ ogpmbs ~ opelp
- Ty
Tl kg

; (6.45)

B) /191 YUACTKOB e/Ie306ETOHHOTO 3/IEMeHTa C TPELLYHAMU N0 BCEel BbICOTE CeueHus (PUCYHOK
1

r

6.3, 1) yo/HeHve £t ocu aneMeHTa v ee KPVBU3HY [ ]i onpeaenstoT no oopmMynam:

- Ospmls T %amls

2 ; (6.46)

[1] _ %amis _O-'Is!f':s
= ﬁ’)’r
"l n - a , (6.47)*

{5 . TemnepaTypbl apMaTypbl COOTBETCTBEHHO & 1 5';

rae 55 n
% . remnepartypa 6eToHa CKATON FPAHM CEUYEHS!;
Satm % stm - 0acpPULMEHTBI, ONpeenseMble no (popmyne (6.42) s apmaTtypbl < n &'

%8t - koaththULMEHT, MPUHMMAEMBI N0 Tabmue 5.7 B 3aBYCUMOCTM OT TeMnepaTypbl 6eToHa
60osiee WM MeHee HarpeToi rpaHn ceveHs;

L NPUHYMAETCA MO yKasaHusaM 6.22;

% _ TO/ILWHA 3aLLYITHOTO Criosi Gonee HarpeTow rpaHu;

* PopMy/a 1 IKCT/IMKALWA K Hell COOTBETCTBYIOT OpUrvHaUly. - MpumMedaHne M3rotoButens 6asbl
[aHHbIX.

[1]

r) NpU pPaBHOMEPHOM Harpese ene306eTOHHOTO 3MieMeHTa KpueusHy V™t ocu anemenTa
[0MnycKkaeTcs NPUHMMAaTb PaBHOW Hy/o. B ene306eTOHHbIX 3/ieMeHTax M3 06bIYHOro 6eToHa npu
TemnepaType apmatypbl Ao 100 °C 1 13 xapoCTolikoro 6eToHa npu TeMnepartype apmaTtypsl oo 70

°C, A/ y4acTKOB C TpelyHamu B PacTsHyTOl 30He GETOHa ya/MHeHMe ocu afeMeHTa °f u ee

)
KpMBM3Hy[’“ i ponyckaeTcs onpegendtb no gopmynam (6.37) n (6.38), kak A1 BGETOHHbIX
3/1eMEHTOB 6€3 TPELLYH.

6.25 [117 yuaCTKOB Xe/ie306ETOHHbIX 3/IEMEHTOB, Ifle B PACTSHYTOW 30He 06PAa3yoTCs TPELLYHBI,

HOPMaJlbHblI€ K I'IpO,CI,OI'IbHOI;l OCM 3/ieMeHTa OT ycakn 6eTOHa, Npu OCTbIBAHWN YKOPOYEH/E fes ocn
1

r]cs [JonyckaeTcs HaxoauTb Mo dhopmyrnam (6.39) u (6.40).

3/1leMEHTa U ee KPUBW3HY [
6.26 lMpegenbHo aonycTuMblie AedhopMauvv OT BO3AEWCTBUSI TeMnepaTypbl B 3/EMeHTax
KOHCTPYKUMIA, B KOTOPbIX TPEOYeTCA WX OrpaHvMyeHve Mpu HarpeBaHum v OXIKOEHUN, OOSDKHbI
ycTaHaB/MBaTLCA HOPMATVBHBIMW  [IOKYMEHTAMW MO  MPOEKTUPOBAHMIO  COOTBETCTBYIOLLWX
KOHCTPYKLIMIA, @ MPW MX OTCYTCTBWM A0J/DKHbI YKa3blBaTbCA B 3a4aHnn Ha MPOEKTVPOBaHMe.

6.27 PaccTosiH/ie Mex/y TeMnepaTypHO-ycaAouHbIMU WBAaMU B 6ETOHHBIX 1 XeNe306€TOHHbIX



KOHCTPYKLMSAX M3 0BbIYHOTO U XapoCToikoro 6ETOHOB AO0J/DKHbI YCTaHaB/MBaTb pacyeToM. Pacuet
[ONyCKaeTCs He BbINOHATL, €C/M MPUHATOE PaCcCTOsiHME Mexay TemnepaTypHO-ycafouHbIMU
LLBAMMW He NPEBbILLAET 3HAYEHWN, Yka3aHHbIX B Tabnmue 6.3, B KOTOPOI HavbosbLMe PaccTOSHUSA
MeXzy TeMrnepaTypHO-ycafoUHbIMM LWBAMU AaHbl A1 GETOHHbIX U XXeie306€TOHHbIX KOHCTPYKLIA C
HeHanpsAraemMon v C npeaBapuTe/ibHO HanpsKeHHOW apmaTypoi, Npu pacyeTHON 3UMHel
TemnepaType HapyHoro Bo3gayxa MuHyc 40 °C, 0THOCUTE/bHOV BIAXHOCTW BO3ayxa 60% W BbiLLe U
BbICOTE KOJIOHH 3 M.

Tabmmua 6.3
Tun KOHCTPYKLWIA HaunborsbLme pacCToAHVSA MeXIy TemnepaTypHo-
ycaouHbIMU LLBAMK, M, flonyckaeMble 6e3 pacyeTa
7191 KOHCTPYKLWIA, HAXOASALLMXCS
BHYTPU BHYTPU Ha
oTarymMBaemblX | HeoTarn/mBaembix| HapyXHOM
30@HUA W B TPYHT 30aHui BO3/yxe
e
BeToHHble:
a) c6opHble 40 35 30
6) MOHO/MTHbIE MPWU  KOHCTPYKTUBHOM 30 25 20
apmvpoBaHum
B) MOHO/MTHble 6€3 KOHCTPYKTUBHOIO 20 15 10
apmvpoBaHus
YKene3o6eToHHbIe:
a) cbopHble 1  cBOpHO-KapkacHble 72 60 48
O/JHO3TaXHblE
6) cOOpHble U  COOpHO-KapKacHbie 60 50 40
MHOro3TaXHble
B) C60pHO-6/104HbIE, COOPHO-NaHeNbHble 55 45 35
r) COOPHO-MOHO/MTHbIE W MOHOJ/MTHbIE 50 40 30
KapKacHble
) COOPHO-MOHO/MTHbIE W MOHOJIUTHbIE 40 30 25
Cr/ioLLHble
MpumeyaHua
1 [1na ene306eTOHHbIX KOHCTPYKLWIA (Mo3uuma 2), pacyeTHas Temnepatypa BHYTPU KOTOPbIX
He npeBbIwaeT 50 °C, paccTofHMA Mexay TemnepaTypHO-ycafo4HbIMU WBaMW MPW pacyeTHoM
3UMHell TemnepaType HapyxHoro Bo3gyxa MuHyc 30, 20, 10 u 1 °C yBe/muuBawoT
COOTBETCTBEHHO Ha 10, 20, 40 1 60% 1 Npu BNIaXXHOCTW HAPYXHOTO BO3A4yXa B Havbosiee Xapkuii
mecsL, roga Hwke 40, 20 1 10% ymeHbLWakoT COOTBETCTBEHHO Ha 20, 40 1 60%.

2 [ina xene306eTOHHbIX KapKacHbIX 34aHuii (no3vums 2, a, 6, ) pacCcTosHUA Mexay
TemneparypHo-ycaZoyHbIMU LWBAMW YBEMUMBAIOT MPU BbICOTE KOSIOHH 5 M - Ha 20%, 7 M - Ha
60% 1 9 M - Ha 100%. BbICOTY KOJIOHH OMNpefensoT: A9 O4HOSTaXHbIX 3f4aHWiA - OT Bepxa
hyHAaMeHTa [0 HM3a MOoAKPaHOBbIX 6asloK, a Npu UX OTCYTCTBMM - A0 HW3a hepM wim Gasok
MOKPbITVSA; A1 MHOTO3TaXKHbIX 34aHWi - OT Bepxa diyHAaMeHTa A0 Hi3a 6asiok NepBOro ataxa.



3 [na xene3o6eToHHbIX KapKacHbIX 34aHuin (nosvuma 2, a, 6, r) paccTosiHua mexay
TeMNepaTypHO-ycafo4HbIM/  LWBAMU  OMpedenieHbl Mpu  OTCYTCTBMM CBA3el /mM6o  mpu
pacnosioxeHun CBsA3eli B cepeayiHe TeMnepaTypHOro 6/1oka. PaccTosiHis Mexay TemnepaTtypHo-
ycaf04YHbIMM LLBAMMW B COOPY)XEHUAX W TEMNIOBbIX arperarax ¢ pacyeTHol TeMnepaTypoi BHyTpu
70, 120, 300, 500 1 1000 °C ymeHbLLaOT COOTBETCTBEHHO Ha 20, 40, 60, 70 1 90%.

Pacuet ycuwmii 0T BO3aecTBYSI TEMNepaTypsl

6.28 PacueT cTtatnyeckn HeonpenerMMblX xene306eTOHHbIX KOHCTPYKUMA Ha BO3gelicTBue
TemnepaTypbl NPOV3BOAAT OAHUM M3 METOL0B CTPOUTE/bHOM MEXaHuKK, NyTeM nocriefoBaTtesbHbIX
NPUG/IVKEHWA, C NPUHATVEM [OENCTBUTENbHON XECTKOCTU ceyeHuid. Ecrm onpepenexve ycwwmii B
M/I0CKOI CTaTM4eckn Heonpeae/mMMoi cucTteme NPoM3BOAAT METOAOM CWl, TO B O6LIEM Cryyae
nepeMeLleHs M0 HampaB/fIEHWI0 JIMLLHAX HEW3BECTHbIX B CUCTEME KAHOHWYECKWX YypaBHEHWIA
BbIUVC/IAOT MO hopMyrie

i
b =37 LA a‘x+zI‘

0 Fot Ared x

08,
Gf Ared x , (6.48)

roe ‘q”d’x, Dy . npuBeAeHHble N/oWwadb M XECTKOCTb 3/IEMEHTa B CEeYeHUsIX, onpegensiemMble no
topmynam (6.18) 1 (8.33).

B BblpaxeHnn (6.48) 419 HEMACCUBHBIX CTEPXHEBbLIX KOHCTPYKLMWIA TPETbUM WHTErpasioMm,
yuuTbiBalOWYM  Jedhopmaumm cagura, MOXHO npeHebpeub. [py pacueTre kene306€TOHHbIX

en = £ 2 O,Sku
n3rnbaemblx, CxXaTblX W PaCTAHYTbIX 3/IEMEHTOB, Korga N , C ,D,OCTaTOHHOVI ana
pacuyeTa TOYHOCTbI) MOXHO HE YUMTbIBATb W BTOPOI MHTErpas, Bblpadkaloumili Npoaos/bHble
[Aechopmauum 371eMeHTOoB.

6.29 Ec/m Mck/1iounTb BO3MOXHOCTb XPYNKOro paspyLLeHusi, To, COrfiacHO TeopuM NMPOYHOCTH, 3a
npesenbHoe COCTOSHVE KOHCTPYKLMM MPMHMMAIOT Takoe COCTOsHVE, KOrga Mpu NOCTOSAHHOM YCWin
3HauUTENbHO yBe/mMuMBaloTCs AedopMauymn. Takoe COCTOSIHME KOHCTPYKLMM XapakTepusyeTcs
o6pasoBaH/eM NaCTUHeCKUX LWAPHMPOB C NpeBpaLleHNeM CTaTUHECKO CUCTEMbl B MEXaHU3M.
Mpn BO3AENCTBMM TOMBKO TeMNepaTypHbIX YCWWMIA MpeferbHbIM COCTOSHUEM  KOHCTPYKLMM
ABMSAETCA 06pasoBaHWe NIacTUHEeCKMX LWAPHMPOB C MEPEXOJOM CWUCTEMblI B CTATUYECKU
onpegenmyio. C obpasoBaH/eM NIaCTUYECKVX LAPHUPOB CHKAIOTCA TeMMnepaTypHble YCWns, HO
paspyLLeHNs KOHCTPYKLWM HE NMPOUCXOAMNT.

6.30 [/19 KOHCTPYKLWIA, 3a NpeesibHOe COCTOSIHVE KOTOPbIX NPUHAMAKOT 06pa3oBaHme nepBoro
WM Takoro Ko/myecTBa MacTUHEeCKMX LIapHMPOB, KOrda cucTeMa MpeBpal@aeTcs B CTaTvdecku
onpefesMmyto KOHCTPYKLIMIO, pacyeT no Hecyluell CnocobHOCT BeAyT Ha COBMECTHoe AelicTBue
ycwmii OT Temnepatypbl W Harpysku. /19 KOHCTPYKUMIA, 3a npefesibHOe COCTOSIHME KOTOPbIX
NpvHYMaloT 0b6pa3oBaHne NocrefHero niacTUYeckoro WapHupa, Korga cucteMa npespallpercs B
MexaHu3M, pacyeT Mo Hecyleli Cnoco6HOCTM BeayT METOAOM NpefesbHOro pasHOBEeCUs Ha
[OeVicTBME YCWMIA OT Harpysku 6e3 yueTa TeMnepaTypHbIX YCWINIA.

6.31 15 60/bLIeli YaCTU Xene306ETOHHbIX 3IEMEHTOB NP BO3AENCTBMM TeMNepaTypbl MOXHO
[JONyCTUTb OMpefenieHne XecTKOCTU A/l Haubosiee HamnpshKeHHOTO CeYeHUst OT COBMECTHOTO
BO3AelCTBYA TEMMepaTypbl U HArpysKky, MPUHAMAasi ee NOCTOSIHHOW MO [/MHE OAHO3HAYHO 3Mopbl
MOMEHTOB. [/19 6osiee TOUHOTO OMpefenieHus YCWMiA B MpefBapuTeslbHO  HampshKeHHbIX
3/EMEHTax, a TakKe B OkaTblX WM U3rMGaeMblX CcraboapMyMpoBaHHbIX 3/EMEHTax C
HeHanpsiraemoii apmaTypoii, y KOTOpbIX Y4acTku 6e3 TPELUWH 3aHUMAIOT 3HAUUTESbHYIO O/MHY
nposieTa, XECTKOCTb OMPEAENAT C YUETOM PacnpefeNieHst TPELWH No A/IMHe OT COBMECTHOIO
BO3/ECTBYA TEMNEPaTYpbl U HArpy3KW.

6.32 KpvBusHy YE1e3006ETOHHbIX 3/IEMEHTOB NMOCTOSIHHOTO CEYEHUs C TpeuwpyHamu B paCTFIHyTOVI
30HE BbIUUC/AKT ANA Havbornee Hanps>XeHHOro cedyeHua, a A4 Apyrux ceyeHuit npuHUMaloT
nponopunoHas/ibHO N3MEHEHUIO VI3I'I/I6aIOLLBFO MOMEHTa.

6.33 3HauuTeNbHasi 4YacTb >Ke/ie3006E€TOHHbIX 3/IEMEHTOB B YC/IOBUAX BO3AENCTBUA
TemnepaTypbl paboTaer C TpewpHaMW B pacTAHyTOl 30He. [pu pacyete uX Cnocobom
rnocrefoBate/lbHblX  NPUOIVMKEHWA  BHa4Yasie  CTaTWYeCKW  Heonpede/ MMyl  KOHCTPYKLMIO
paccunTbiBaIOT Ha AeficTBMe Harpysku 1 Temnepartypbl MPU MUHAMaIbHON XECTKOCTY 3/ieMeHTa.
[nsa npefsapuTe/ibHO HaMpsKeHHbIX 31eMeHTOB, paboTaoupx 6e3 TpeLyH, LenecoobpasHo A4
nepBOro NPUG/MKEHVSI MPUHUMATD XXECTKOCTb 3/IEMEHTOB, Kak [/19 YNpyrow ctagum paboTbl.

6.34 lNpu KpaTKOBPEMEHHOM HEpPaBHOMEPHOM HarpeBe MO BbICOTE CEeYEHMS Xene306eTOHHOro
3/1eMeHTa TeMnepaTypHbIi MOMEHT C NOBbILLEHNEM TEMMEPATYPbI CXaTON 30HbI HApacTaeT, U Tem
WHTEHCMBHEE, 4Yem 0o/iblle MPOLEHT apmypoBaHuA W Bbille MPOYHOCTL GeToHa. [pu
KpaTKOBPEMEHHOM HarpeBe KpalHero BOJIOKHa CXaToli 30Hbl 6eToHa go 500-600 °C
HabnloaanTca Haubo bLLWIe TEMMNEPATYPHbIE MOMEHTbI.

MOMEHT OT HepaBHOMEPHOTO HarpeBa GETOHA MO BbICOTE CEYEHMs MPY PABHOMEPHOM Harpese
GEeToHa Mo [/MHe 3/IeMEHTA, 3a/ie/laHHOTO Ha Oropax OT NOBOPOTA, a TakKe B 3aMKHYTLIX pamax
KO/bLEBOro, KBAAPATHOTO W MPSIMOYTO/IbHOTO OUepTaHWii, WUMEIOLWX OAMHAKOBbLIE CeueHus,



onpeaenstoT no doopmyre
1
Mi,cs,c =[_] D
e (6.49)

)
roe [’“ { - KpuBM3HA OCW 3/IEMEHTa OT M3MEeHeHUs TemnepaTypbl, KOTOPY OnpeAenstoT no
topmynam (6.38, 6.40, 6.44, 6.45, 6.47);

D _xecTkOCTb CeueHust, onpegensemas no opmyre (8.33).

6.35 MOMEHT npu oCTbIBaHWUN OT YCaKu U NOM3yHecT 6eToHa onpegendtoT no dopmyre (6.49),
cuMTan KpYBU3HY PaBHOWM CyMMe KPVBUW3H OCY 3/IeMEHTA NPV OCTbIBaHUM OT yCaaKu 1 OT NO/3y4ecTu
6eToHa. KprBU3HY OCU 3ieMeHTa Npy OCTbIBaHUM OT ycaaku 6eTOHa BbIUMCAAOT No dhopmyrie (6.40)
1 OT nosByyecTn 6eToHa no opmyre

[1] _ 0BG, - M)

r oo (6.50)

roe Moy My MOMEHTbI, BO3HUKAOLLYIE COOTBETCTBEHHO NPY KPATKOBPEMEHHOM U AJ/IMTENTbHOM
BO3AeCTBUM TEMNepaTyphbl.

Hav6osbLuwme TeMnepaTypHbie MOMEHTbI BO3HUKAIOT MPY NepBOM KPaTKOBPEMEHHOM Harpese.
Mpy NOBTOPHbIX KPATKOBPEMEHHBIX HArpeBax 1 A/MTENbHOM HarpeBe TemnepaTypHble MOMEHTbI
MeHblLe, YeM Mpy NEPBOM Harpese.

6.36 TemnepartypHble MOMEHTbI B COOPHbIX XeNe306eTOHHbIX 31leMeHTax TEN/I0BbIX arperaTos
3aBUCAT OT BWAa CTbika apMaTypbl ¥ MPOYHOCTW pacTBopa B LuBe. TemnepaTypHble MOMEHTbI B
3/IEMEHTAaXx CO CTbIKOBbIMWN HaKMaAKamm U3 apMaTypbl U B LLBE:

C XeCTKMM pacTBOpPOM NPO4YHOCTbHO, paBHOI?I NPO4YHOCTU 6EeTOHa, Takue Xe, Kak 1 B MOHO/IMTHOM
ANIEMEHTE;

C pacTBOPOM M/IACTUYHON KOHCUCTEHUMW, NMPOYHOCTb KOTOPOro B 3 pas3a MeHblle MPOYHOCTH
6GETOHa, CrefyeT yMeHbLLMTb Ha 15%;

C TEN/I0M30/I9LMOHHBIM PACTBOPOM - YMeHbLWMTL Ha 30%.

TemnepaTtypHble MOMEHTbI B 3/lEMEHTAX CO CTbIKaMy apMatypbl U3 KOCbIHOK W HaKMafoK u3
JWICTOBOW CTasmM 1 U3 YrosikoB Ha 50% MeHbLUe MOMEHTOB B 3/IEMeHTE 6e3 CTbiKa.

6.37 Mpy COBMECTHOM BO3AEWCTBUAM YCWIMIA OT TeMnepaTypbl W Harpysku C yBe/MYEHVEM
Harpyskn MPOUCXOAUT CHWKEHME TemnepaTypHbiX YCWMiA BCreACTBME Pas3BUTUA MIACTUYECKUX
nedopmMaumii 6eToHa 1 apMaTypbl. B afemeHTe, XecTko 3a4eMaHHOM Ha Ornopax, Korga MOMEHTbI
OT Harpysku v Temnepartypbl CyMMUPYIOTCA B OMOPHbIX CEYEHVSIX, TeMMNepaTypHble YCWINS B/MSIOT
Ha ob6pasoBaHue MepBbIX MIACTUHECKUX LLAPHMPOB, HO 3HAYeHVEe KX CHWKaeTcs Ha 50% u3-3a
pasBuUTUS MIACTUHECKMX fedopMauuiA cxaTtus GeToHa U apmaTypbl, HarpetbiX A0 BbICOKMX
TemnepaTyp. Ycwwms npy 06pasoBaHiy NepBbIX N1aCTUHECKUX LLAPHMPOB ByayT paBHbI

Moy =M, +05M, 651)

rope MO‘“, MO n Mf - MOMEHTbI COOTBETCTBEHHO Mpwn 06pa3OBaHI/II/I nepBbIX MIACTUYHECKNX

LIAPHVPOB Ha OMopax, OT Harpy3ku 1 TeMNepaTypHOro BO3AeiicTBuYs.

[0 06pa3oBaHus NepBbIX NIACTUYECKYX LLAPHUPOB Ha OMopax XecTKo 3a/e/laHHOro 3/ieMeHTa B
NposieTe MOMEHT OT Harpysku CHUXaETCs 13-3a 06pa3oBaHusi TeMNepaTypHOro MOMEHTa Apyroro
3Haka. [Mocne 06pa3oBaHWs OMOPHBIX MIACTUYECKNX LLAPHAPOB KENe306ETOHHbI 3/IEMEHT
npeBpaLiaeTcs B CTATUYECKU OMPEAE/MMYI0 KOHCTPYKUMIO. TeMnepaTypHblii MOMEHT B MposieTe
nponajaeT, ¥ OCTAETCs TOMbKO MOMEHT OT Harpysku. MosHOe paspylleHue 3/iEMEHTa NPOUCXOaUT
npy 06pa3oBaHM NJIACTUYECKOTO LAPHMPA B CEpeayHe MPOJIETa, KOraa B HArpeToi 40 BbICOKMX
TemnepaTyp apMaType pe3ko YBe/MUYMBAIOTCS MiacTuieckme AedopMaLiin.

6.38 Pacuer 3pgaHuWii 43 MOHO/MTHOTO >Xele306eToHa, NoABepraembiX BO3AEWCTBUIO
MOBbILLEHHbIX TEXHOSIOTMYECKUX Temnepartyp, Crefyer MpousBOAUTL C  UCMOJb30BaHeM
cepTuhuumMpoBaHHbIX B Poccum KOMMbIOTEPHBIX NporpamMm, cornacoBaHHbix ¢ HAVDKE. CornacHo
CI 52-103 [7] npocTpaHCTBEHHas KOHCTPYKTMBHAsA cCuCTeMa 3[4aHus paccMaTpvBaeTcs Kak
cTaTMyeckun Heonpegermmasi, COCTOAWAS W3 B3aVMOCBA3AHHbIX HECYLLMX KOHCTPYKTUMBHBIX
3/1eMEeHTOB, 0becrneuvBatoLLyIX NPOYHOCTb W YCTOMUMBOCTb 3A4@HUSA MPW IKCM/lyaTalum B YC/IOBUAX
TEXHOJIOTMYEeCcKoro Harpesa.

7 Pacuet 3/1eMEHTOB GETOHHBIX 1 Xe/e306EeTOHHbIX KOHCTPYKLA N0 NpeAe/bHbIM COCTOSIHVAIM
nepBoWi rpynmbl



PacuyeTt 6eTOHHbIX 3/IEMEHTOB MO NPOYHOCTN

7.1 BETOHHbIE 3/IEMEHTbI PACCUMTLIBAIOT MO NPOYHOCTW Ha AECTBYE MPOAOSbHBIX CXUMAILLMX
CW1 M Ha MEeCTHOe CxXaTve MNpu MNOCTOSIHHOM HarpeBe W TemnepaTtypax Bbllle npeaensHo
O0NyCTUMbIX A/A NPpUMEHeHns apmatypsbl (Tabrmua 5.10).

7.2 PacyeT Mo NpoYHOCTM 3/IEMEHTOB 6ETOHHLIX KOHCTPYKLWIA, NOABEPraloyXcs BO3AeCTBIIO
NPOZO/LHOM CXAMAKOLLEI CUMbl U BbICOKVX TeMNepaTyp, LO/DKEH MPOU3BOAUTLCS A/ CEYEHWIA,
HOPMaJTbHbIX K X MPOAO0JIbHOM 0cy 63 yueTa ConpoTUB/IEHNSI 6ETOHA PACTSHYTOW 30HbI.

Pacuet BHELIEHTPEHHO CXaTbIX 3/IEMEHTOB 6e3 y4eTa CONpPOTUBIIEHUS GETOHA PACTSIHYTO 30HbI
NpOV3BOAWTCS, MPUHUMAsl, 4TO [OCTWKEHUE TNPEJENbHOTO COCTOSIHUSI — XapakTepusyeTcst
paspylleHnemM c©xaToro 6GetoHa. ConpoTuBEHNe GETOHA CXaTW0 YC/IOBHO NpefcTaB/isieTcs

R .
HANPAXEHNAMY, PABHLIMM ~ 2™ NaBHOMEPHO pPacnpedesieHHbIMA M0 CKATOW 30HE CeYeHus
(pucyHok 7.1).

Rb.km i
L. feer e = _ Rh.l:mAh e / A/
=L /4//
i
i
3 = $L1.T.

- —————

PucyHok 7.1 - Cxema ycwwmii 1 anopa HanpsXeHWiA B CeYeHnn, HopMasibHOM K MPOAObHOV ocn
BHEL|EHTPEHHO CXATOro GETOHHOTO 3/IEMEHTA, PACCUUTLIBAEMOTO 63 yUeTa CONpoTUB/IEHNS
6GEeTOHA pPacCTSIHYTOl 30HbI

7.3 an/I pacyeTe BHELEHTPEHHO CXaTbIX BGETOHHbIX 3/IEMEHTOB [OOJDKEH ydnTbiBaTbCA

CyyaliHbIi 3KCLIEHTPUCHTET NPOAOLHOM cunbl °2 | onpeaenaemslii corfacHo ykasaHuam 4.1.

SKCLEHTPUCUTET NPOAOLHOI cirbl I OTHOCUTENLHO LIEHTPa TAXECTU NPUBEAEHHOO CeueHMs
paBeH CyMMe 3KCLEHTPVCUTETOB NPOAOSIbHON CUbl - OMNPeLEnieMoro 13 cTaTuieckoro pacyera
KOHCTPYKLMM 1 criyqaiiHoro. CrefyeT yuntbiBaTh Takke AechopMalim OT HepaBHOMEPHOTO Harpesa
6eTOHa MO BbICOTE CeYeHVs, onpefensemMble corfiacHo 7.15, cymmupys UX € 3KCLEHTPUCUTETOM
npoLo/IbHOW cwbl. Ec/m gedhopMaumm OT HarpeBa YMEHbLLAKT 3KCLEHTPUCUTET MPOAO/bHOM
CWbl, TO YYET UX HE MPOU3BOUTCA.

7.4 [ns GETOHHbIX BHELEHTPEHHO CXaTblX 3/IEMEHTOB MpPW TFMOGKOCTU fyfa >14, ana
NPSIMOYTO/IbHbIX  CeYEeHWn npun hhikoy y pacnosioXeHMM MPOAOSbHON CXAMAaKOLWEn Ccuwibl B
npegenax rnornepeyHoro CeYeHUss HeobxoauMO yunTbiBaTb B/IMSTHUE HA VX HECYLLYHO CMOCO6GHOCTb

NPOr1G0B MyTeM YMHOXeHUs aHaueHna °0 Ha koadhduumeHT 7.

PacyeT BHeLEHTPEHHO CXaTblX BGETOHHbIX 3/IEMEHTOB, noaseprarvnuyxca paBHOMEpPHOMY U
HepaBHOMEPHOMY HarpeBy No BbICOTE Ce4YeHnd, Nponu3Bo4uUTCA U3 yCrioBuAa

N Rb,fem‘qb , (7'1)

roe Bygem onpegenstoT no cpopmyre (5.5);

& NowaAb CeueHWs CKaTol 30HbI 6eToHa, onpefensieMast U3 YC/0BUSI, YTO ee LeHTp
TSXKECTU COBMAZAET C TOUKOWM MPWIOKEHWS PaBHOAENCTBYIOWEN BHEWHUX CWl. [N 3/IEMEHTOB

NPSIMOYTrO/ILHOrO CeYeHUst 4 onpegensieTcs no hopmyre

4, =bk[1—@]
Aoy (7.2)

7.5 BHEUEHTPEHHO CXaTble GEeTOHHble 3/1EMEeHTbl, B KOTOpbIX Ob6pa3oBaHve TpewpH He
[0NycKaloT Mo YCMIOBUAM 3KCI/lyaTaluy, He3aBrCMMO OT pacyeta no ycrosuo (7.1) AO/DKHbI ObiTb
NPOBEPEeHbl C YYETOM COMPOTUBMIEHNS BETOHA PaCTAHYTON 30Hbl. [/19 MPAMOYrO/bHbIX CedYeHuit
Takas npoBepka BefeTCs U3 YC/IoBYs
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B (7.3)

roe Byt onpegenstoT no copmyne (5.7);

T - koathprLmeHT onpeaenstoT no dhopmyre (7.17), B KOTOPO 3HauYeHNs Yoy D gpiuncrsior
no coopmynam (7.18 n 7.19) 6e3 yueta apmatypbl.

Pacuert »ene306eTOHHbIX 3/IEMEHTOB Mo NPOYHOCTHN

OCHOBHbI€E NOJIOXeHUA

7.6 PacueT no npoYHOCTU Xe/e306ETOHHbIX 3/IEMEHTOB B YC/IOBUSIX BO3AECTBUSA TeMnepaTypbl
Ha AelicTBre V3rMbatoLLyX MOMEHTOB, MPOA0sbHBIX C (BHELEHTPEHHOE CXATUE WM PaCTseHMe)
NPOV3BOAAT AJ11 CEUYEHUI, HOPMasbHbIX K WX MPOAOJbHON OCK, HA OCHOBE MpefesibHbIX YCUNIA.
MpeaerbHble YCWS B CEYEHUM, HOPMaTbHOM K NMPOAO/bHON OCY a5ieMeHTa, ONpeaensiioT UCXoas
U3 CrieaytoLLyX NPeAmnoChIioK:

conpoTuBieHe 6eToHa PacTAXEHUIO NPUHMMAKT PaBHbLIM HY/IHO;

R
COMPOTUB/IEHME BETOHA CATUIO NPEACTAB/AIT HAMPSHKEHUAMI, PABHLIMU ~ 2™ 1 paBHOMEPHO
pacnpegerneHHbIM1 Mo cxaToli 30He 6eTOHa;

Aedhopmaumy 1 HanpshXeHus B apMaType onpeaenstoT B 3aBMCUMOCTU OT BbICOTbI CXaTol 30HbI
6eToHa,;
pacTarvBalLLpe HanpshKeHust B apMaTtype NpuHMMaloT He 60/iee pacyeTHOro COnpoTUB/IEHMUS

PaCTSHKEHUIO Ry ;

CKMMarLlpe Hanps>XeHusa B apMatype npuHuMaroT He 6oree pac4yeTHOro conpoTMBIEHUA

cxkaTuo Ryt .

7.7 PacyeT no npoYyHoCTM HOpMasibHbIX ceveHuii npon3BoaAT B 3aBUCUMOCTW OT COOTHOLLEHUA
X
E =__
MeXxay 3Ha4eHUAMU BbICOTbI CXaToi 30HbI 6GeToHa kﬂ , onpegendaemMbiMnN N3 COOTBETCTBYHOLLMX

ycnosvu7| paBHOBECKA, U TPaHNYHbIM 3Ha4YeHnem OTHOCUTE/TbHOM BbICOTHI CXaTOW 30HbI ER, npn
KOTOPOM npeaesibHoe COCTOAHME J3/ieMeHTa HacCTynaet OAHOBPEMEHHO C AOCTWKEeHWEM B

pacT4a HyT017I apmMatype Hanps>XeHus, paBHOro pacyeTHOMY CONPOTUB/IEHNO RS{.
3HaueHve ER onpeaenatT no q)opmyne
XR 0=
ER ===-—
kn 1+ E g0l
£
Buft . (7'4)

OTHoCUTe/bHAsA AeopMaLMs PACTSHYTON apMaTypbl MPK HANPSHKEHUSIX, PABHbLIX R

b | o

Saal T

5 (7.5)

£
OTHOCUTENbHYIO AEhOPMALIMIO CXXaTOro GETOHA MPK KPATKOBPEMEHHOM HarpyxeHu 22 p

R o
HaNPSXKEHUSX, PaBHbIX ~2+#™  npuHMMatoT pasHoii %42 no Tabnuue 5.6.

3HauyeHve r onpeaenstoT B 3aBMCYMOCTU OT K/iacca apmartypbl o Tabnvue 7.1.

Ta6nmua 7.1

Knacc | A240 [ A300 | A400||A500]||B500 | A540 || A60O || A80O || A1000 K1400
BR | BP I BF |ly1500

apmartypesl 1200/ 1400 | 1500



BF
1300

3Havenus (0,61 || 0,58 [[0,53 ||0,49 | 0,50 ||0,62 |0,43 ||0,41 || 0,39 (0,37 [0,36 | 0,30
Ep

0,33

npO‘-IHOCTb CeyeHwii n3rnbaemMblX 3/IEMEHTOB

MpoBepKy MPOYHOCTY MPSIMOYTO/IbHOTO CEYEHUsI M3rMBaeMblX 3/IEMEHTOB (PUCYHOK 7.2) npu

X
B¢t <gy
Iy

BO3/eliCTBIM TeMNepaTypbl MPOU3BOAST U3 YC/IOBYS NPU rno chopmyre

ML Rb,fsmbx(;ﬁﬂ = 05x)+ Ry ‘qls (g —a') ) (7.6)

L Rb,lem

ho

—— /'/'/.
-

PucyHok 7.2 - Cxema ycwmiii v 3ntopa HanpskeHUii B cedeHnr, HopMasibHOM K NPOAO/bHOI ocK
13rM6aemMoro Xene306eTOHHOTO 3/IEMEHTa, NPU pacyeTe ero no NpOYHOCTH

BbICOTY CXaToi 30HbI * onpeaenstoT no hopmyre

y= Rad; ~ R4

Rb,temb (7_7)

rae M - MOMEHT 0T BHeLLHeli Harpy3ku 1 TeMnepaTypHbIX YCUWA.

7.9* Ana n3rnbaemblx 3/IEMEHTOB, VMEIOLLYIX MOJSIKY B CXaTol 30He (TaBpOBble U ABYTaBPOBble

X
<k
ceuyeHns) npm a , TPOBEPKY MNPOYHOCTM CEYeHVsl OonpefensioT B 3aBUCUMOCTU OT

MOJIOXKEHUS FPaHULIbl CXATOM 30HbI (PUCYHOK 7.3).

* Hymepauusi COOTBETCTBYET OpUruHasly. - MpyMeyaHie 13roToBuTesst 6a3bl AaHHbIX.
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PucyHok 7.3 - MNosoXeHve rpaHuLibl CKaTol 30HbI B CEYeHWM U3rnbaemoro xene306eToOHHOTo
afiemeHTa

Ecrm rpaHuua cxaToli 30Hbl NPOXOAWT B MOJKe, TO COBMI0aEeTCst ycrioBre

Rad; £ Rb,fembf kf + Ry A . (7.8)

Pacuet npousBogAT no chopmyre (7.6), kak 418 NPSIMOYro/IlbHOrO CeUYeHUs1 LLMPUHOWA By . Ecrm
rpaHnLa CXaToi 30Hbl NPOXoAWT B pebpe, To ycriosue (7.8) He cObMIO4aeTCs, U pacyeT NpousBoaAT
no coopmyre

M < Ry oty = 057)+ Ry o (b = W)l Oy = 0.5h¢) + Reog 4, Uy =) 7 g9
BbICOTY CXaToi 30HbI 6ETOHA * OnpeaenstoT no hopmyse
_ Ry, _Rsci-’qls - Rb,iem (b_lf _b)k_;f‘
Ep jam (7.10)

5
7.10 3Hauenve “/ , BBOAYMOE B pacyeT, NPUHUMAIOT U3 YC/IOBUS, YTO LMPVHA CBECA NOSKU B
KaXOyr CTOpPOHy OT pebpa posmkHa ObiTb He 6onee 1/6 nmposeta 3afeMeHTa NpyY Ha/mMuumn

By 201k

nonepeyHbIX pe6ep mwm  npn - He 6oriee NOJIOBUHbI PacCToAHMA B CBETY MeXay

npoAo/bHbIMN pebpamu.

Mpy OTCYTCTBMM MOMEpeYHbIX pebep WM Npu PacCTOSIHUAX MEXAy HUMW 6GOSbLMX, Yem

1%

B <0, b =6k
PaccTOAHUA MEXy NPOAO bHLIMY pebpamu, unpu 7 npuHumaetca - £

[pY KOHCO/bHbIX CBECaX NOJKU:

N C
npu hy 200 npuHAMaeTcs by =6y ,
npw 0,054 < hf <01k NpUHAMAETCS bf = 3hf’

Ry 20,05%
npu CBECbI MOJIKN HE y4nUTbIBAlOT.

7.11 Mpwn pacyeTe NO NPOYHOCTU M3rMbaeMbIX 3/IEMEHTOB HEOOGXOAUMO CobMaaTh ycroBre

<
xLEphy Cc/yvae Korga rno KOHCTPYKTUBHBLIM COOGPaXEHUSM Wi Mo pacyeTam no npejerbHbIM
COCTOSIHUSIM BTOPOIA Tpynnbl MoWafb PacTsHyToli apmaTtypbl NpuHsTa 60/blleil, YeM 3To

< . .
TpebyeTcs AnA cobnofenns ycnosus - - Erly, [lonyckaeTcsi npefesbHbIi U3rnbatoLyii MOMeHT

M onpepenaTts no chopmynam (7.6 1 7.8), NOACTAB/AS B HUX 3HAYEHWS x< ‘ERk”.

3HaveHve LR onpegenstoT no copmyre (7.4) nno tTabmmue 7.1.

7.12 Mpu CYMMETPUYHOM apMUPOBAaHMM U3rMGAEMOro 3/eMeHTa, Koraa Ryds = Roy s

MPOYHOCTL CeYeHVs ONPeaersaoT No yopmMyne



M CRyA (g ) (711

Ecrm BbluncneHHasn 6e3 yueTta cxaToin apmaTtypbl (‘45 T 0) BbICOTA CXATOM 30HLI ¥ < 2¢', T0 B
chopmyny (7.11) NoACTaBAAIT BMECTO &' 3HauyeHue 0,5 % .

npO‘-IHOCTb BHELEHTPEHHO CXXaTbIX 3/IEMEHTOB

7.13 TpoBepKy MPOYHOCTW MPSIMOYTO/IbHBIX CEYEHWUA BHELLEHTPEHHO CXaTblX 3/IEMEHTOB
crepyeT Npou3BOAUTb 13 YCI0BUSA

Ne £ Rygmbrihy - 05x) + Ry A5 (0 — ') , (7.12)

rae ¥ - npoponbHas cuia OT BHELLHEl Harpyaku 1 TeMnepaTypHbIX yCWA.

BbICOTY CXaToli 30HbI (PUCYHOK 7.4) onpeaenstoT

E= <y
npwv
%= N+ Ry s = Rgeds
By tom ; (7.13)
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PucyHok 7.4 - Cxema ycwmiii 1 3ntopa HanpshkeHUii B ceueHnm, HopMasibHOM K NPOA0/bHOI ocu
BHELLEHTPEHHO CXATOr0 Xene306eTOHHOT0 3IeMEeHTa, MPY pacyeTe ero no NPOYHOCTM

PaccTosiHME OT TOUKM NPUWIOKEHUS MPoAoskHol cutbl ¥ a0 LeHTpa TaxecT ceueHns
pacTsHYTOM WM MEeHee CKaToi apMaTypbl paBHO

2 : (7.15)

(7.16)



3HaueHvie KoathhMLMEHTA, YYNTBIBAIOLLErO B/MSHUE MPOAO/LHOMO M3rnba afeMeHTa Ha ero
HECYLLYI0 CMOCO6HOCTb, ONpeaenstoT no hopmyre

1=
Ney 7.17)
YCIIOBHYO KpUTUYECKYIO CW/Ty ONPEAEenatoT Mo oopmMyrie
2
T D
Ncr = 3—2
o (7.18)
7.14 YXecTKOCTb Xenie306eTOHHOT0 3/ieMeHTa A0MyCKaeTcs onpeaensiTh No oopMyre
0,15 Ep
D=8 LQ7E,J,
2 0.3+, , (7.19)

roe ¥, s - MomeHTbI VHepLWM COOTBETCTBEHHO GETOHHOTO CEYEHUSI U CEUYEHUsI BCeli NPOAO0SbHO
apMaTypbl OTHOCUTE/LHO LIEHTPA TSHXKECTM NMONEPEYHOTO CEUYEHUS 3/IEMEHTA;

By , £y MOZY /M yNpyroct 6eToHa u apMaTypsbl, onpegenstoT no opmynam (5.9 n 5.18);

PI _ KoadhdMUMeHT, yuuTbiBalOLWIA BMAHWE AMMTENLHOTO AeCTBUS Harpyskn Ha Nporué
3/IEMeHTa B Npeje/ibHOM COCTOSIHWM, OMNpeiensieTcs no oopmyre

L, (7.20)

roe Ml, My u3rnbatoLyle MOMEHTbI BHELLHVX CW1 OTHOCUTE/IBHO LieHTpa TAXECTU CeyeHus
PacTAHYTON (W MeHee CxaToi) apMaTypbl COOTBETCTBEHHO OT AEWCTBUSA MOJHOM Harpysku u ot
[OeNCTBUSA NOCTOSIHHBIX U A/ IATENbHbIX HArPy30K.

OTHOCUTEbHOE 3HaYeHue SAKCUEeHTpucuTeTa I'IpO,D'OﬂbHOVI Cbl

2
5, =20
* & o He Menee 0,3. (7.21)

7.15 MpoponbHbli n3rnb (Nporvb) anemeHTa OT HepaBHOMEPHOTO BO3AENCTBUA Temneparypbl
M0 BbICOTE CEYEHUS INIEMEHTA ONpeaensatoT no dopmyse

2 = [l] 12z
"l , (7.22)

[l]
rae V' /¢ - KpUBM3HA MPOAIO/LHOI OCU 3MlEMeHTa OT TeMMepaTyphbl, onpeaensercs no opmyram

(6.34,6.38, 6.44, 6.45, 6.47);

h pacueTHast AymHa anemeHta (7.17).

7.16 MpoBepKy NPOYHOCTU MPSIMOYTO/IbHBIX CEYEHUI BHELIEHTPEHHO CXATbIX 3/IEMEHTOB C
apMaTypoii, pacrosioXeHHoW Y NPOTUBOMOJIOXHbLIX B M/IOCKOCTV U3rMb6a CTOPOH CeueHus, mpu

g Sh !1320

" 0=
3KCLieHTpUCHTETE MPOAO/TLHOV CWbl 30 wrubkoctn # , IPOV3BOASAT Mo chopmyrie

= @!@(Réatem Ared + chsf‘qs) , (7.23)

roe Aed npvBefeHHas Noab NPSIMOYTO/lbHOTO CeYeHusl, onpeernsiemasi no popmyre (6.16);

ZReads cymMMa MpovsBefeHwii niowaeli NpodosibHOM apmatypbl, ycTaHaB/MBaemoi no
Kabk[oli CTOPOHE CeyeHusi, Ha pacyeTHble COMPOTUBMEHWS, OMnpejensieMble B 3aBUCMMOCTU OT
Temnepatyp no chopmyrne (5.20);



¥ - koadphULEHT NPOAOILHOTO U3TNBa,

Pt _ Ko3hhMLMEHT, YUMTLIBAIOLLWIA B/MSHUE HArpeBa Ha NPO/ObHbI 13rv6. Mpu TemnepaType
6GeToHa B LIEHTPE TSHKECTU CEUEHNs:

100 °C ¥f 70,95, 200 °C ¥* 70,90, 300 °C ¥t T 0,85, 500 °C ¥* T 0,75, 700 °C ¥t T 0,65;

f pacueTHas A/MHa 3fieMeHTa, cMm. 7.17.

Tabmmua 7.2
Itk 6-12 16 20
inld 5-10 14 17
¥ 0,90 0,80 0,70

7.17 PacyeTHyl0 O/MHY 0 BHELIEHTPEHHO CXaToro a/ieMeHTa onpeaenatoT A/ KOHCTPYKLUMN C
y4eTom ee AecdhOpMUPOBAHHOIO COCTOSIHUA NpU Hawbosiee HEBbLITOAHOM A1 AAHHOTO 3fieMeHTa
pacnosioXXeHNN Harpyskuy, MPUHMMas BO BH/MaHVE Heyrnpyrve Aedopmalim MaTepuasioB 1 Hasmume
TPELLWH.

[lonyckaeTtcs pacyeTHyto A/mHy ' snemerra noctositHoro MONepeyHoro ceuennst o amHe !
npw AeliCTBM NPOAO/bHOV CU/bl MPUHATL PaBHOIA:

a) /191 ANeMEHTOB C LIAPHUPHBLIM OMPaHUEM Ha ABYX KoHuax - 1,0¢;

6) /151 3/IEMEHTOB C XXECTKOI 3a4enkoli 6e3 NOBOPOTa OMOPHOT0 CEYEHMS HA OAHOM KOHLE U
He3aKpemnieHHbIM APYruM KOHLIOM (KOHCOSb) - 2,04

B) [/151 3/IEMEHTOB C LLAPHUPHBLIM ONMPaHMeM, HECMEeLLAEMbIM Ha OJJHOM KOHLe:

C XXECTKOM, 6e3 NoBOpOTa 3a4e/Koi 0,7¢;

C NoJaT/MBOIA, C OrpaHMYeHHbIM NOBOPOTOM 3a/4€e/1KOM 0,9¢:

r) 471 3/IEMEHTOB C MOAAT/MBbLIM LLAPHUPHBIM OMMPaHeM, [OMYCKalWYM OrpaHuieHHoe
CMeLLEeHVie OMopbl HA OJHOM KOHLIE, & Ha APYroM KOHLE:

C XXECTKOM, 6e3 NoBOpOTa 3ae/Koi 1,5¢,

C NoJaT/MBOIA, C OrpaHMIEHHBIM MOBOPOTOM 334€/KOl 2,0¢:

L) Anst 3/IEMEHTOB C HECMELLREMbIMY 3a4€/KaMm Ha ABYX KOHLAX:

XeCTKUMY, 6e3 noBopoTa 0,57,

nogat/mebiMy, C OrpaHNYeHHbIM NOBOPOTOM 0‘8!;

€) /1 3/IEMEHTOB C OrpaHNYeHHO cMeLLpeMbIMU 3a4e/KaMm Ha ABYX KOHLax:



XECTKUMY, 6e3 noBopoTa 0,87,

nogat/mBbiMU, C OrpaHN4eHHbIM NOBOPOTOM 1’23.

[PpOYHOCTb PaCTAHYTbLIX 3/IEMEHTOB

7.18 TMpoBepKy NPOYHOCTY XKEeNe306EeTOHHbIX 3/IEMEHTOB MPSMOYIO/IbHOTO CEYEHWsI NPOBOAAT
no chopmynam:

MPU LLeHTPasTbHOM PaCTSKEHNM:

s Rsf"qs,fof , (7.24)
rae AS’M - nnowaab BCel I'IpO,qOI'IbHOI7I apmMartypbl;
npu BHELEHTPEHHOM pPacCTsXeHun " I'IpO,EI,OI'IbHOVI cune, I'IpVII'IO)KEHHOVI Mexay ycwmamn B

apmaTtype & 1 2" (pucyHok 7.5, a):

Ne S Ry A thg —a") ; (7.25)

Ne'< Ry As (g — ). (7.26)

NPV NPO0/LHO Curne, NPUOXEHHO 3a Npe/enami PAcCTOAHMA MeXy YCUWSMN B apMaType
S 5" (pucyHok 7.5, 6):

M < Ry by = 0.5%) + Ry 4, (b = &) (7.27)
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a - npofonbHast cuna & npunoxeHa Mexay paBHOAENCTBYIOLMMN yCumiA B apMaType = 1 5 6 -
TO e, 3a Npeje/lamMmmn PacCcTOsSIHUA MeXy PaBHOENCTBYIOLLYMI yCUii B apMaType < u =

PucyHoK 7.5 - Cxema ycuWiii 1 aniopa HanpskeHuii B CeueHun, HOpMasibHOM K MPOAOSIbHOM 0CU
BHELLEHTPEHHO PACTSIHYTOrO Xe/ie3066TOHHOTO 3/IEMEHTA, MPY PaCcyeTe ero no NPOYHOCTY

BbICcOTy CXaToii 30HbI ONpeaensioT no hopmyre

_ Rl Ry hs - N

Bom® (7.28)

ecm * 7 £#%0 10 B ycrosue (7.27) noacTasnsior X - SR%0.

PaccTosiHve 0T pacTarvBatoLLeil NPoAo/bHON CWbl O paBHOAEVCTBYIOLLEH yewmii B apmaType
onpeaensaoT no copmyre (7.15) 6e3 koadcpuumerTta 7, T.K. HET JOMNOSHUTENLHOTO MPOAOSLHOIO

u3ruba oT PacTArVBatoLLEN b, 1 6e3 ¥t .

MpoBepka NPOYHOCTV HOPMasbHbIX CEYEeHNIT Ha OCHOBE AeopMaLoOHHOV Moaes

7.19 Mpw pacyeTe NPOYHOCTY B YC/IOBUAX BO3AEWCTBYSI TEeMNepaTypbl yCwiisi 1 gechopMaLiim B
CeyYeHUn, HopMaslbHOM K NPOJOSILHOWM OCK 35ieMeHTa, ornpefensaioT Ha OCHoBe AechOpMaLViOHHO
MOZE/M, MCMOSb3ys YPaBHEHUS PaBHOBECUS BHELLHUX CW1 W BHYTPEHHUX YCWIMIA B CEYEHWU
3MieMeHTa C YHETOM U3MEHEHWS1 CBOVCTB 6ETOHA 1 apMaTypbl OT BO3AEeNCTBIS TeMNepaTypbl.

ObLpe NoNMoXeHUss pacyeta, pacyeTHble 3aBUCUMOCTW MeXay YCwisMu n aeddopmanysivm,
MeToAVKa pacyeTa rno NPOoYHOCTU HOPMaUTbHbIX CEYEHUIA NpyHMMatoT no CM 52-101 [1].

BeToH no BbICOTE CeyeHus pasdrBalOT Ha 3/IEMEHTapHble Y4acTKM C  OAVHAKOBO
nedopMupyeMbiMU CTEPXHAMU apmartypbl. [duarpammy aecopmypoBaHns 6eToHa Ha cxatue
CTPOST [O/19 CcpefHeil Temnepatypbl OGeTOHa CxaToii 30Hbl (pucyHok 5.1). [Auarpammy
nechopMupoBaHVs apmatypbl CTPOAT 4719 TeMnepaTypbl ee Harpesa (pucyHok 5.2). o momeHTa
paspylleHuss cobnoJaeTcs YCrioBUE PaBHOBECKS BHELLHWMX CWI U BHYTPEHHUX YCWIMIA C y4eToM
N/7I0CKOro  AehopMmpoBaHus cedeHnsi. MOMEHTHYH0 OCb YAO06HO BbiGUMpaTb Ha CXaToW rpaHu
ceyeHus.

Kputeprem ucueprnaHis NpoYHOCTY HOPMA/IbHOTO CEYEHUsI SIBMIETCS AOCTUKEHVE KPaeBoi
[nedhopMaliveli CxaToro 6eToHa ee NpeaenbHoOro 3HadeHns “b2,

B okaTbIX KOMIOHHaX Mpu YETbIPEXCTOPOHHEM BO3AEWCTBUAM TEMMepaTypbl ONpeaensioT
pacnpeferieHve Temnepatyp MO CEYEHUO KOJIOHHbl. CeyeHe pasbuBaloT Ha  nosble
NPSIMOYTO/bHUKM C OAVHAKOBOI TEeMNepaTypoii HarpeBea, 419 KOTOPbIX MPYHUMAIOT PaBHOMEpHOE
pacnpejesneH/e HanpsbkeHuii. CTPosiT Avarpammbl AechOpMMpPOBaHUs GeToHa [ TeMnepaTypbl

Harpesa cepeavHbl TOJUMHLI KaXKOOrO ydactka 6eToHa U Avarpammbl  AedopMUpOBaHus
apmMaTtypbl A1 TEMNepaTypbl ee Harpesa.

3a npefenbHoe 3HayeHvie Aechopmaumii yKopoueHus ¢ O4HO3HAYHON 3MOPO HANPSKEHUA U
nechopMaumii NpYHMAOT NpeaesbHy0 AecthopMaLmio HaMMeHee HarpeToro 6eToHa B CEYEHMM Npu

OIHOPOAHOM Hanps>XXeHHOM COCTOAHNN £ npn Hy]'IeBOVI KPpUBU3HE B CEYEHUWN.

Mo avarpamme AedOpMUPOBaHUS A1 KaOKAOTO yYacTka ONpesieniiioT HanpshKeHns B 6ETOHE 1
B apMmartype, COOTBETCTBYIOLLYE NpeesbHol fedhopmaLim 6eETOHA HAMMEHEEe HarpeToro yyacTka.

npO‘-IHOCTb ceyeHna npoBepAaeTca U3 ypaBHEHNA paBHOBECUA.



PacyeT npoyHocTn )XENe3006ETOHHbIX 3/IEMEHTOB Ha ,quICTBVIe nonepeyHblX cun

O6LLYe NOOXEHUs

7.20 PacyeT No MPOYHOCTU XEMe306ETOHHbIX 3/IEMEHTOB MPU AeWCTBUM MONEepPeYHbIX Cul
NPOM3BOAAT HA OCHOBE MO/E/M HAK/IOHHbIX CeYeHuit. MNpu pacyeTe No MOAEM HAK/OHHbIX CEeYeHI
[O0/DKHbI ObITb O6ecneyeHbl MPOYHOCTL 3/IeMEHTa MO MOsIoCe MEXAY HaK/IOHHbIMU CeYeHUAMU U
MPOYHOCTb MO HAK/IOHHOMY CEYEeHVI0 Ha [elicTBMe MOMEepeYHbIX CWI, a Takke MPOYHOCTb Mo
HaK/IOHHOMY CEYEHVIO Ha JeliCTB/E MOMEHTA.

MPOYHOCTL MO HAK/IOHHOM NOJIOCE XapaKTepusyeTCsl MakCUMasbHbIM 3HAUYEHVEM MONepeYHo
CWTbl, KOTOPOE MOXET GbiTb BOCMPUHATO HAK/IOHHOM NOJIOCON, HAXOAsLIEHCs nof BO3AeliCTBMEM
OK/MAIOLWX YCWWMA BAOSb MNOJIOCHI M PacTArvBaloLyX yCwwii OT MOMEepeYHoii apmatypbl,
nepecekaroLLEei HaK/OHHY0 Nosiocy. MpW 3TOM NPOYHOCTL GETOHA OMPEAENSoT Mo COMPOTUB/IEHNIO
6ETOHA OCEBOMY CXATMIO C YUYETOM BJIMSHUSI C/IOKHOTO HAMNPSKEHHOTO COCTOSIHWS B HAK/IOHHOM
nosioce 1 cpesHeli Temneparype Harpesa 6eToHa Hak/IOHHOM NOJIoCh!.

7.21 PacyeT No Hak/IOHHOMY CeYeHN0 Ha AeliCTBMe MonepeyHbIX CUl NPOV3BOAAT Ha OCHOBE
YpPaBHEHVSI PABHOBECUS BHELLHUX W BHYTPEHHUX MOMEPEYHbIX CW, AEWCTBYHOLLMX B HaK/IOHHOM
CceyeHun, ¢ J/MHOV Npoekumn "< " Ha NPOAO/IbHYI0 OCb 3/IEMEHTa. BHyTpeHHVe nonepeyHble Cuibl
BK/IOYAIOT NOMNEPEYHYIO CW/Ty, BOCMPMHUMAEMYI0 GETOHOM B HAK/IOHHOM CEYEHWW, U MONepeyHyo
CwW1y, BOCMPMHUMAEMYIO MNepecekatoleil Hak/IOHHOe CeveHre nornepeyHoin apmatypbl. Mpyu aTom
nonepeyHble Cwibl, BOCMPMHUMAaeMble GETOHOM W1 MonepeyHoli apmaTypol, onpeaenstoT Mo
COMpPOTVB/IEHNSIM GETOHA 1 MONEePeYHON apMaTypbl PacTsSXKEHUI0 C YYETOM [/IMHbI npoekuum "< "
HaK/IOHHOTO CEYEHVSt 1 MaKCUMasTbHOV TeMnepaTypbl HarpeBa nonepeyHoli apMaTtypbl 1 6eToHa.

7.22 Pacyert no Hak/IOHHOMY CEYEHO Ha AeiCTBYIe MOMEHTA NPOM3BOAAT HA OCHOBE YpaBHEHUS
paBHOBECKSI MOMEHTOB OT BHELLHUX W BHYTPEHHWUX CWI, AEVCTBYIOLYIX B HAK/IOHHOM CEYeHWn, C
[OJMHOW npoekuumn """ Ha NPOAO/IbHYID OCb 37eMeHTa. MOMEHTbI OT BHYTPEHHUX CWI1 BK/IHOYAKOT
MOMEHT, BOCMPUHUMAEMbI/i Nepecekalolleli Hak/IOHHOe CeyveHue MNPOJO/bHON PacTAHYTOM’
apMatypoil, 1 MOMEHT, BOCMPUHAMAEMbIA MNEpPECEKAtOWE HaKMIOHHOE CeyeHve MnonepeyHol
apmaTypoii. Mpu 3TOM MOMEHTbI, BOCMPUH/MAaeMble NPOAO/SbHOV WM MoMepeyHoli apmatypo,
onpejensoT Mo ConpoTMBEHUSIM MPOAO/bHOM U MONEPEYHON apMaTypbl PaCTSXEHWMO, C YHETOM
[/WHBI NPOEKLMM "™ HAK/OHHOrO CEYEHUs M TemnepaTypbl Harpesa MpPoLOSbHON apmaTypbl U
MakcumasibHoVi TeMnepaTtypbl HarpeBa NonepeyHoi apMaTypbl.

Pacuert xene306eTOHHbIX 3/IEMEHTOB Mo NoJioce MeXay HaK/IOHHbIMU CeYeHVAMU

7.23 PacyeT u3rmbaeMblX Xene3o6eTOHHbIX 3/1EMEHTOB MO OGETOHHONM Mosioce Mexay
HaK/IOHHBIMY CEYEHUAMU NPOU3BOAAT U3 YC/I0BUSA

© £ wp Ryembly , (7.29)
roe €. nonepeyHasi cuna B HopMaUstbHOM CeYeHUN 3nieMeHTa; koadpcpuumert 5L ~0,3.

Pacuert ene306eTOHHbIX 3/IEMEHTOB M0 HAK/IOHHBIM CEYEHNAM Ha ,D,EVICTBME nonepeyHbIX cun

7.24 PacyeT m3rmbaeMbIX 3/IEMEHTOB MO MPOYHOCTU B HAK/IOHHOM CevyeHun (PUCYHOK 7.4)
Npou3BOAAT 13 YC/I0BUA

gagy+ st, (7.30)

roe Q. nonepeyHasl cwia B Hak/IlOHHOM CEYEHUM C [JIMHHOW NMpoekuun "< " Ha NpOAO0SbHYI OCb
3MIEMEHTA, PACMNOIOKEHHYHO MO OZHY CTOPOHY OT PACCMATPUBAEMOTO HAK/IOHHOTO CEYEHVSI.

Qr nornepeyHas cwia, BocnpuHMMaemast 6eTOHOM B HaK/IOHHOM CeYeHuy, onpegensemas no
chopmyne

_ ¥R Ry

Cn
c (7.31)

HO NprHUMaIOT He Gonee 2,5 X620 1 ye menee 0,5 Xue P, P2 =1 5

PacueTHoe conpoTuB/ieHMe GETOHA PaCTsHXKEHO Ry onpeaensitoT no chopmyre (5.7).



Oow norepeyHasl cwia, BOCMPUHMMAEMAs MOMepeyHol apMaTypoil B HAKMOHHOM CeyeHUM,
onpeaensemas no gopmyrie

Ciw = ©sudsut , (7.32)

rae s T 0,75 v ycume B nonepeuHoil apMaType Ha eayHULY A/MHbI 3ieMeHTa

R

- sw!‘qsw

Swoo (7.33)

R

PacueT npov3BOAAT A9 pAAa PacrofiOKEHHbIX MO A/MHE S/IEMEHTa HAaK/IOHHbIX CeYeHuli Mpu
Havbosiee onacHol A/MHe NPOEKLMM HAK/IOHHOTO CedeHns "¢ ", KOTOPYIO MPUMHUMAIOT He MeHee #o "
He Gonee 20 .

q b'r
TIITIIS I L L] _
Sw | Sw | Sy > I/_/ v /= —]
L .
/j/ . “RMAFMA“-\ : A;fij :
/) l Cs — M A
Qo : N il I

————— Q= Qmax-q¢-F

— N
Qmax Smopa Q }

PucyHok 7.6 - Cxema yCWWiil B HAKIOHHOM CEYEHWM 3/IEMEHTA C XOMyTaMu Npu pacyete Ha
[OencTBre nonepeyHbIX Cun

7.25 [onyckaeTcs NPOM3BOANUTL PacyeT HAK/IOHHBIX CEUYEHUiA, He paccMaTprBasi HakK/OHHbIE
CceyeHVs Npu onpeaesieH NoONePeUHo CUMbl OT BHELLHEH HarpysKu, U3 yCrioBus

C < Lo ot (7.34)

rae Q1 - nonepeyHaa cuna, B HOpMasibHOM Ce4eHun, He paccMaTpuBaemas ot BHELLHEW Harpysku;

O = 0.3 Ry bl : (7.35)

stl = QkaD . (736)

Mpu pacnosioXeHNM HOPMasTbHOTO CeYEeHVs, B KOTOPOM YYWTbIBAIOT NMOMEPeYHyto culy & B6mMan
0nopbl Ha PaccTosiHum ¢ MeHee 2,5 %y , pacyet u3 ycnosus (7.34) Npov3BOAAT, yMHOXasi 3HAUYEHVA
Qf’l, onpeaensiemoe no dpopmysie (7.35), Ha KO3hUUMEHT 2,5 ko f“, HO MPUHYMAIOT 3HAYEHME
Ol e Gonee 2,5 Rbﬁ‘bho). Mpy PacnosioeHMM HOPMa/IbHOTO CEYEHWs, B KOTOPOM YUUTbIBatOT
nonepeyHyo  cwiy Ql, Ha paccTosiHum £ meHee hﬂ, pacueTr u3 ycroua (7.34) npousBOAAT,

YMHOXasi  3HauYeHus QSWl, onpegensiemoe Mo copmyne (7.36), Ha Ko3adhpurLmeHT ally
MonepeyHyto apMaTypy yuuTbiBatoT B pacyeTe, ec/m cobnojaercsa ycrosme

G 2 0.25Rygbly (737)

MOXHO yunTbIBaTb MOMEPEYHYI0 apMaTypy W NPV HEBbLINOTHEHUN 3TOTO YC/IOBUSA, €C/IM B YC/IOBUN
(7.30) npyHUmMaTh



Oy =405 1o (7.38)

Sy

Llar nonepeyHoit apmMaTypbl, yUMTbIBAEMbI B pacyeTe, i [I0/DKEH BbITb He 60/bLLE 3HAYEHNS

Sy mmar _ Rbffbku
hy E (7.39)

Mpy OTCYTCTBUM MOMNEPEYHON apMaTypbl WM HAPYLLEHWW YKa3aHHbIX Bbille TpeGoBaHWii pacyeT

npomsBogaT u3 ycrosua (7.30) wwm (7.34), npuHMMas ycums Csm wm Cout paBHLIMU HyT 0.
MonepeyHas apmaTtypa A0/pkHa OTBeYaTb KOHCTPYKTUBHBLIM TPe60oBaHNAaM.

Pacuert »ene306eTOHHbIX 3/IEMEHTOB M0 HAK/IOHHBIM CEYEHNAM Ha ,D,er/lCTBVIe MOMEHTOB

7.26 PacueT »ene306€TOHHbIX 3/IEMEHTOB MO HaK/OHHbIM CEYEHVsIM Ha AelicTBMe MOMEHTOB
(puCyHOK 7.7) NpOU3BOAAT U3 YC/IOBUA

MM M, (7.40)

raoe M - MOMEHT B Hak/IOHHOM CEYEeHMN C [/WHO MPOEKUMM © Ha NPOAOSbHYI0 OChb 3/IEMEHTA,
onpeaernsieMblil 0T BCEX BHELLHVX CW/1, PACTO/IOXEHHbIX MO OAHY CTOPOHY OT paccMaTpuBaemoro
HAK/IOHHOTO CEUeHUsl, OTHOCUTE/IbHO KOHLIA HAaK/MOHHOTO ceuyeHust (Touka 0), NPOTUBOMOJIOKHOIO
KOHUY, Y KOTOpPOro pacrosiaraeTcs npoBepsiemasi Npodo/fibHasi apmaTypa, WCMblTbiBAOLAS
pacTskeHne OT MOMEHTA B HaK/OHHOM CeueHun, Mpy 3TOM Y4uMTbiBAlOT Haubosiee onacHoe
3arpyxeHue B npejenax HakNoHHOTO CeHYeHus;

M \omenr, BOCMPVHUMAEMbIii MPOJO/LHOM apMaTypoil, NepeceKaloLLei HAK/IOHHOe CeveHVe,
OTHOCUTE/TbHO MPOTVBOMOJIOXHOTO KOHLIA HAK/IOHHOTO ceueHnst (Touka 0)

My =Nz, (7.41)
rge Zs - niieyo BHyTpPEHHeid Mapbl CWT, AOMYCKAETCs MPUHAMATb
zs =03 (7.42)
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PuCyHOK 7.7 - Cxema YCWMiA B HaK/IOHHOM CEeUEHUM 3/1eMEHTa C XOMyTamu Npu pacyeTe Ha
[elicTBMe MOMEHTa

Ycwwe B NPOAOSIbHOM pacTsiHyTol apMaType



Ny =Rad; (7.43)

.

B 30He aHKepoBKkU ~'¢ onpefenatoT no opmyne (9.4).

MOMEHT 419 nonepeyHoii apmaTypbl, HOPMasbHOW K MPOAO/bHONM OCK 3/IeMEHTa, ONpeaenaoT
no coopmyrne

Msw = O:SQSWC i (744)

Ycwwe B nonepeyHoi apMaTtype paBHo

Lo = Q'swC’ (7.45)

rae ?5v - onpepensioT ¢ yueTom chopmymbl (7.37);

¢ - MPUHYMALOT B Npegenax ot %o o 2%,

[onyckaeTcst NPOVU3BOAUTL PACYET HAKIOHHBIX CEYEHNIA, NPUHUMAs B ycrioBun (7.40) MomeHT 3

B HAKMOHHOM CEYEHWM MpU A/He MPOeKLM € Ha MPOAOMbHYI OCh SnieMeHTa, pasHoii 270, a

2

moment s pasmuii 0,575w
PacueT NPOUSBOANTCS [/ HAK/OHHBIX CEYEHUH, PACTIONOXKEHHBIX MO A/MHE 3/IeMEHTa Ha ero
KOHLEBbIX yUacTkax U B MecTax 06pblBa NPOA0/LHOM apMaTyphl, NPy HauGosee onacHoi f/He
MPOEKLMN HAKMOHHOTO CeUeHusi €, MPUHAMAEMOi B yKasaHHbIX Bbille Mpejenax. Mpu oTCyTCTBM
nonepeyHoii apMaTypbl PACUET HaKMOHHBIX CEeYeHM NPou3BOAST W3 YCroBus (7.40), npuHUMas
MOMEHT B HAK/OHHOM CeueH NPy A7He MPOEKLM © Ha MPOAObHYI0 ock anementa 4 ~ 240 4

moment Haw =0,
PacyeT e/e306eTOHHbIX 3/IEMEHTOB Ha MECTHOE CxaTue

O6LLYe NOOXEHUs

7.27 PacuyeT xene306eTOHHbIX 3/IEMEHTOB Ha MeCcTHoe cxaTve (CMATWE) MPOoM3BOAAT Npu
[eCTBUN CXXMAIOLLEI CWMbl, NPWIOXKEHHOM Ha OrpaHUYEHHON NN HOPMAaEHO K MOBEPXHOCTU
Xene3o6eToHHOro asieMeHTa. MNpu 3TOM YuMTbIBAKOT NOBbILLEHHOE CONPOTUB/IEHME CXaTUi0 GeToHa
B npegenax rpy3oBoi niowaav (niowaay CMsTys) 3a CHET 06bEMHOTO HaNPsS)XEHHOTO COCTOSHNS
6eToHa Moj, rpy30BOI M/oWRAbl0, 3aBUCALLEE OT PAacrosioKeHUst Tpy30oBOW MowaaM Ha
NoBEepPXHOCTU 3/IeMEHTA.

Mpy Ha/MUUM KOCBEHHO apMaTypbl B 30HE MECTHOTO CXAaTWsl YUMTLIBAOT [OMNOJSHUTENIbHOE
NOBbILLEHME COMPOTUBIIEHUS CXaTuo GETOHA MO rPy30BO N/OLAALID 32 CYET CONPOTUB/IEHUS
KOCBEHHOW apmaTypbl.

Pacuet afieMeHTOB Ha MECTHOE CxXaTue Npy OTCYTCTBIM KOCBEHHO apMaTypbl

7.28 PacueT a/1eMEHTOB Ha MECTHOE CxaTue Mpu OTCYTCTBUM KOCBEHHON apMaTypbl (PUCYHOK
7.8) Npov3BOAAT U3 YC/IOBUS

Ny Rypordyor (7.46)

rae ¥ - mecTHas cxvMaloL@a ciuna OT BHeLLHelt HarpysKi;
Aok _ nrowaib NMPUIOXKEHVS CxUMatoLLeli cwibl (I/oWwaab CMSTUS);

P o o
blok _ pac4yeTHoe conpoTmBieHne 6ETOHa CXaTuo npy MeCTHOM AENCTBUN CXUMAKLLEN CWbl;

¥ - koathtPULIMEHT, MPUHIMAEMbIV paBHbLIM 1,0 Npu pasHOMEpPHOM 1 0,75 Npy HepaBHOMEPHOM
pacnpegeneHn MecTHO Harpysku No NaoLLAAN CMATYS.
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a - Ba/M OT KPaeB 3/1EMEHTA; 6 - MO BCeli LWprHe 3MieMeHTa: B - y kpast (TopLia) 3/1leMeHTa 1o Beeit
€0 LLMPVIHE; T - HA YTy 3/IEMEHTA; [ - Y OfIHOTO Kpasi 3/IEMEHTA; € - B6/M3W OIHOTO Kpasi 3/IEMEHTa;

o 4
1 - 3a/IeMEHT, Ha KOTOPbI ECTBYET MECTHas Harpyska; 2 - owaas CMaTua ¢ ; 3 -

!
MaKkcuMasibHasA pacyeTHas niowgab A ;4 - LeHTp TsxkecTu nrowagein “kc A o ;5-
MUH/Ma/IbHast 30Ha apMUPOBaHUSA CETKaMK, NP KOTOPOI KOCBEHHOE apMUPOBaHME YYUTbIBAETCS
B pacuete

PucyHok 7.8 - CxeMbl 419 pacyeTa 3/iEMEHTOB Ha MECTHOE CXaTue Npu pacnosioXeHu MecTHOM
Harpysku

R,
3HaueHve “BPF onpepenatoT no chopmyne

Rb,Fok = Rb,!em , (7.47)

roe Bysem onpegenaoT no dopmyne (5.5), npuHMas koadpcpuumert T no TaGmue 5.3 B
3aBMCMMOCTM OT cpefHeil Temnepatypbl 6GeTOHa MoWRAWM CMSITUS MPU CXeEME MPWIOXKEHUS
Harpysku rno (pucyHky 7.8 a, 6, B), 1 B 3aBUCMMOCTY OT TeMnepaTtypbl 6eTOHa Hanbosiee HarpeToi
rpaHV NAoLLAAM CMATUA MO cxeme (PUCYHOK 7.8, T, [, €);

L Ko3adhhMLMEHT, onpegensemMslii no hopmyne

A
0y =03 | ;’m
b loe , (7.48)

HO NpUHYMaeMmsblii He 6osee 2,5 1 He meHee 1,0.

B copmyne (7.48): Aax MakCcMMaslbHas pacuyeTHas niowg/b, VMeloas TOT Xe LEeHTp
A " o
TSKECTW, YTO W niougab %6 1 rpaHubl pacueTHoli nioupau A o OTCTOAT OT Kaxaoi

A
CTOPOHbI MyIOLEM ¥4 paccToAHM, PABHOM COOTBETCTBYIOLLEMY PasMepy 3TUX CTOPOH (PMCYHOK
7.8).

PacyeT 3/1eMeHTOB Ha MECTHOE cxaTtue npun Hasmumm KOCBEHHO/A apmMartypbl

7.29 Pacuer 3/EMEHTOB HAa MECTHOE CXaTue Mpy Ha/MuMM KOCBEHHOW apmaTtypbl B Buae
CBapHbIX CETOK NPOV3BOAAT U3 YC/IOBUS

N £y Ry jor Ay o (7.49)



R o
rae “BslE . mpuBefeHHOE pacueTHoe COMPOTUB/IEHME GETOHA CKATUIO C YYETOM KOCBEHHOM
apmartypbl B 30He MECTHOTO CXaTusi, onpeaensemoe no gopmyre

Rospor = Ropor + 205 pRenbisy . (7.50)

X KoadhhuumeHT, onpeaensieMblii no hopmyre

(7.51)

Apocr nrowab, 3aK/tUEHHas BHyTPY KOHTYpa CETOK KOCBEHHOTO apMUPOBaHVsi, cuutast rno
UX KpaiiHiM CTepXHSIM;

R o
s - pacuyeTHoe COMPOTMB/IEHWE PACTSKEHWIO KOCBEHHOM apmaTtypbl, onpejensiemoe Mo
topmyre (5.15);

Ha1 - koadhPULIMEHT KOCBEHHOTO aPMUPOBAHIS, ONPEAe/AEMbIN N0 (hopMyre

Cg Ayl ey, Ayl
Hsm =

Ab,!oc of & . (7.52)

ﬁx, Asx’ Ix - COOTBETCTBEHHO 4uMC/1I0 CTep)KHeVI, nowgab ceyeHusa N g/ivHa CTepPXHA CETKW,
cyuTas B ocAx Kpal7|HI/IX CTep)KH6I7I B HanpaBJ/ieH1 X;

n i
r, Aﬁ? , ¥ - TO Xe, B Hanpas/ieHm ¥,
S - liar CeToK KOCBEHHOI0 apMUpPOBaHVS.

3HaueHne MEeCTHOW CxXuMatoLel CWibl, BOCMPUHUMAEMOWN 3/IEMEHTOM C KOCBEHHbIM
apmyvpoBaHveM (MpaBasi yacTb Yyc/ioBus 7.49), NpvHAMalOT He 6osiee YABOEHHOTO 3HAaYeHus
MECTHOV CXVMAaOWein cuibl, BOCMPUHMMAEMOIl 3/IeMEeHTOM 6e3 KOCBEHHOTO apMMpOBaHUs
(npaBas yacTtb ycriosus 7.46).

Pacuert xene306eTOHHbIX 3/IEMEHTOB Ha npoaas/BaHue

OO6LLyie NOSOXEHUA

7.30 Pacuet Ha npojas/vBaHue Npou3BOAAT A1 M/IOCKMX XKEeNe3006ETOHHbIX 3/IEMEHTOB (M/mT)
npy [OeicTBMA Ha HUX (HOPMa/lbHO K MIOCKOCTW 3/IEMEHTA) MECTHbIX, KOHLEHTPMPOBAHHO
NPWIOXEHHBIX YCUINIA B BUAE COCPEAOTOUEHHBIX CUbI M U3rMGAIOLLETO MOMEHTA.

lMpn pacyeTe Ha npojasB/MBaHVWe paccMaTpVBalOT pPacyETHOE MOonepeyHoe CceyeHve,

pacrnosfioXeHHoe BOKPYr 30HbI Nepeaaun YyCWmii Ha 37IeMEHT Ha PacCTOsIHAW 0,5’;‘!D HOPMaJ/bHO K
ero npojosibHOM ocKu, Mo MOBEPXHOCTU KOTOPOro [AEiCTBYIOT KacaTefbHble ycwwms OT
COCPef0TOUEHHON CUMbI U U3TMGAIOLLET0 MOMEHTA.

[eiicTBylolpe KacaTeflbHble YCUMA No N/OLWAAN PACUYETHOrO MOMEPEeYHOro CeUEHUs O/DKHbI

Ry

6bITb  BOCMPWHATbI GETOHOM C  COMPOTUB/IEHMEM GETOHA OCEBOMY pPaCTSXEHWO "

pacnosioxeHHol No 06e CTOPOHLI OT PACUYETHOTO MOMEPEYHOr0 CEeYeHNst Ha PACCTOSIHWM 0,5’EgD

nonepeyHoli apMaTypoii C CONpoTVB/IEHVEM NONEPEYHON apMaTypbl PacTsXXEHIO Rowe

Mpy AeiicTBUM COCPeA0TOUEHHON CUMbl KacaTeslbHble YCWns, BOCTPUHUMAEMbIe GETOHOM U
apMaTypoii, NPUHMMAIOT PaBHOMEPHO PacnpefesieHHbIMU Mo BCell M/owaan  PacHeTHoro
nornepeyHoro cedeHust. [Mpyu  AENCTBMM  M3TMGAIOLLETO MOMEHTA  KacaTeflbHble  YCWms,
BOCMPUHUMAEMble GETOHOM 1 MOMEePEYHO apMaTypoil, NPUHAMAIOT SIMHENHO MEHSIIOLLKMMMCSA N0
[JIMHE PacUETHOrO MOMEPEYHOTO CEYEHUsI B HAMPaB/IEHUN AEViCTBYS MOMEHTA C MaKCUMaslbHbIMM
KacaTe/bHbIMU YCWIASIMIA MPOTUBOMOSIONKHOTO 3HaKa Y KpaeB PacyeTHOro MonepeyHoro ceueHus B
3TOM Hanpas/ieHm.

PacueTHbIit KOHTYP nonepe4vyHoro ceyeHnsa npuHMMatoT:

NP PacnosioXeHNV NNOWRSKU Nepesaqmn Harpysku BHYTPY MIOCKOTO 3/EMEHTA - 3aMKHYTbIM 1
pacnosioXeHHbIM BOKPYT MIOLWAAKA Nepeaaqmn Harpysku (pUcyHok 7.9, a);
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a - N/1oLWRAKa MPUIOXKEHIS Harpy3ku BHYTPU MIOCKOTO 3/IEMEHTA; 6, B - TO e, Y Kpasi NIocKoro
3/IEMEHTA; T - MPY KPECTOO6PA3HOM PACTIO/IOXKEHM NoNepeYHol apMaTypsl; 1 - nowgab
MPUWIOXEHUS HATPY3KU; 2 - PACYETHBIA KOHTYP MOMEPEUHOro ceueHws; 2' - BTOpOoii BapuaHT

PacrosIOXKeHUs1 PACUETHOTO KOHTYPA; 3 - LLEHTP TSKECTU PACUETHOTO KOHTYpa (MECTO nepeceyeHms

oceit 41 1 Ir71; 4 - UEHTP TSHKECTM MNIIOLAIKV NPUIOKEHNA HArpy3ku (MECTO nepeceyenns oceli £ 1
¥); 5 - nonepeuHast apMaTtypa; 6 - KOHTYp PacyeTHOTO MOMEPEYHOro CeveHns 6e3 ydeTa B pacueTe
ronepeYyHoli apmatypel; 7 - rpaHula (Kpai) niockoro anemeHTa

PUCyHOK 7.9 - Cxema pacyeTHbIX KOHTYPOB NOMepeyHoro ceueHmsi Npu npogas/iMBaHnm

NPV PacnooXeHU NIOLLAAKM Nepefayn Harpysku y Kpasi Win yrnia niockoro afemMeHTa - B Buge
[BYX BapUaHTOB: 3aMKHYTbIM U PAaCMOSIOXEHHbIM BOKPYr TM/IOWAAKMA NEepejaun Harpysku u
He3aMKHyTbIM, ClefylolyiM OT KpaeB M/oCcKoro asemeHta (pucyHok 7.9 6, B). B atom crnyyae
YYUTBIBAIOT HAVMEHBLLYIO HECYLLYIO CMOCOGHOCTb NPUW ABYX BapuaHTax PacnosiokeHrsi pacyeTHoro
KOHTYpa MoMepeyHoro CeYeHusl.

Mpy pacrnosioxeHWn nonepeyHoli apmaTypbl HE PaBHOMEPHO MO KOHTYpPY PpacyeTHoro
MOMNEPEYHOro CeYeHUs1, a COCPeOTOUEHHO Y OCeli NoLWAAKM Nepeiayn Harpysku (KpecToobpasHoe
pacnosiokeHe MONEPEYHO apmaTypbl) PacUeTHbIi KOHTYP MOMEPEYHOro CceveHust GeToHa
NPUHAMAIOT PAaCTO/IOXEHHLIM MO AyaroHaslbHbIM JIMHAAIM, CRefyloUyM OT Kpas pPacrosioXeHus
nonepeyHoli apMatypbl (PUCYHOK 7.9, T).

Mpu geiicteum MomeHTa M B MecTe NPWIOKEHUs COCPEAOTOUEHHOV HATPY3KU MOJIOBUHY 3TOTO
MOMEHTa YYMTHIBAKOT NPV pacyeTe Ha NpOAAaB/MBaHMe, a [APYrylo MOJIOBUHY YYUTHIBAIOT Mpu
pacyeTe N0 HOPMaslbHbIM CEUEHUSIM MO LMPVHE CEYEHWsl, BK/IOUAIOLEA WMPUHY N/IOLRAKN
rnepejaun Harpyskv W BbICOTY CEYEHWs MJIOCKOrO 3fIeMEeHTa Mo 06Ge CTOPOHbl OT M/IOLBAAKK
nepeaym HarpysKu.

Mpu aelicTBMM cocpefoToYeHHbIX MOMEHTOB W CWbl, B YC/IOBUSIX MPOYHOCTW COOTHOLLEH/E
Mexay AelicTBYIOLYIMU COCPeA0TOUEHHBIMM MOMEHTaMY, YUUTLIBAEMbIMI NPU NPOAAB/MBAHUN, U
npefenbHbiM - MOMEHTOM  MPUHMMAlOT He G0siee  COOTHOLEHUSI  Mexay —[AeiiCTBYLWM
COCPe0TOUEHHBIM Y MPELESbHBIM YCUTSIMM.

PacueT 3reMeHTOB 6e3 MOMepeyHoil apmatypbl Ha MNpofaB/wvBaHVe npu AeicTBUM
COCPeA0TOUEHHON CUbI

7.31 PacueT aneMeHTOB 6e3 nornepeyHoi apMaTypbl Ha NpoAaB/mMBaHue Npu AelicTBUM



COCpe,CI'OTO‘-IeHHOVI CWibl NPOM3BOAAT U3 YC/IOBUA, B KOTOPOM COCpPefoTOHYEeHHasA cuia oT BHELLHel
Harpyskun AoJokHa ObITb MEHbLLE W paBHa npeaesibHoOMy yCumo, BoCcnpnHumMmaemomy 6GETOHOM

Fy < Ry (753)

roe Ry MPOYHOCTL GETOHA HA pacTshkeHue, onpefenstoT no gopmyre (5.7) B 3aBUCMMOCTY OT
cpeaHeit TemnepaTypbl N/IOLWAAW KOHTYPA PAcUYeTHOro NonepeyHoro CeveHus:;

4 n/owpb PACYETHOTO MOMEePEYHOrO CeYEeHs, PACTOIOKEHHOTO Ha PaCcCTOAHMN 0,5’EgD oT
rpaHuLbI MIOLLAAN NPWIOXKEHNS COCPEAOTOUEHHOM curbl ¥ (pucyHok 7.10).
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1 - pacyeTHOE norepeyHoe CeveHre; 2 - KOHTYP PACUETHOTO NONEPEUHOro cevermst; 3 - KOHTYP
NIOLLIAAKMN NMPUIOXEHNST Harpy3Ku

PucyHok 7.10 - Cxema f/19 pacyeTa xene3006eTOHHO N/mTbl Ha NpoAaB/ivBaHve 6e3 nonepeyHo
apmaTypbl Npu TemnepaTypHoM BO3AeCTBIM CHI3Y N/TbI

Mnowaap 4 onpeaensitoT no chopmyrne

A ~uhy (7.54)

rae ¥ - nepuMeTp KOHTypa pacyeTHOro nornepeyHoro ceveHus;

ko npuBefeHHast pa6oyas BbICOTa CeueHs Bp = 0505 + ’%UJJ);

B o o
Fox By pabouas BbICOTA CeuYeHs A/ MPOAOJ/ILHON apmaTypbl, PacrofiOKEHHOR B

HanpasneHm oceii & n ¥ .

PacueT 3remMeHTOB C rMornepeyHoli apMaTtypoii Ha nNpofaB/wvBaH/e npu AelcTBuKM
COCPeA0TOUEHHON CUbI



7.32 PacyeT 3afeMeHTOB C MOMEpPeYHoi apmaTypoli Ha Npojas/mBaHue npu AeicTBUn
COCpPefOoTO4EeHHO CWbl (PUCYHOK 7.11) Npou3BOAAT K3 YC/IOBUS

FSF, +Fy, (755)

rae Fow npegensHoe ycwwe, BOCNpUHMAaeMoe nornepeyHoli apMaTypoii npy NpoaaB/mMBaHU;

Fy . npesenbHoe ycwive, BOCIPUHUMaeMoe GETOHOM, onpeaensieMoe CorniacHo (7.53).
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1 - pacyeTHoE rnorepeyHoe CeyeHne; 2 - KOHTYP PACUETHOTO NONEepPeyYHoro cevermst; 3 - rpaHuua
30HbI, B Npe/ienax KOTOPOii yUMTLIBAETCS NomnepeyHas apmMaTtypa; 4 - KOHTYP pacyeTHoro
MonepeYHoro ceueHrst 6e3 yueta B pacueTe nornepeyHoii apmatypbl; 5 - KOHTYP MIOLLAAKM

NPUIOXEHUS HArpy3KM

PucyHok 7.11 - Cxema /19 pacyeta Ha npogaB/mMBaHue xene3o6eToHHOM NnTbl ¢ BePTVKasbHOW
paBHOMEPHO pacnpe/erneHHoN nonepeyHo apMaTypoii Npy TeMnepaTypHOM BO3AENCTBUM CHUZY
M/mTbI

Yewme st, BOCMPVH/MaeMoe MoMNepeyHoil apmaTtypoil, HOpMaslbHOl K MPOAOSbHOW OcK
3/IEMEHTA W PACMOJIOKEHHOM PaBHOMEPHO BJO/b KOHTYpa PAaCcUeTHOro MOMEepPEYHOr0 CevYeHus,
onpegensioT no chopmysne



Fow = 08g ,u , (7.56)

rae 95 - yowwme B nonepeuHoll apmaTtype Ha eauHULY A/MHbI KOHTYPa PacyeTHOro MofepeyHoro

CeueHusi, PacrosioKeHHo B Npegenax paccTosiHu 0,5 o o6e CTOPOHbI OT KOHTYpPa PacyeTHoOro
ceueHust

stt Asw

S (757)

Fow =

rae %sut - onpepensiot no chopmyre (5.15);

Ay NMoWRAb CEYeHWUs MOMEpEeYHON apMaTypbl C LLAroM “*, pacrofioxeHHol B npegenax

paccTosiH1s 05”0 no o6e CTOPOHbI OT KOHTYpa PACUETHOTO MOMNEPEYHOrO CEHEHNS;
U - mepuMeTp KOHTYpa pacueTHOro NonepeyHoro CeueHus), onpeaensiemsiii coriacHo 7.31.

Mpn pacnosiokeHnM MonepeqHoit apMaTypbl He PaBHOMEPHO MO KOHTYPY PacyeTHOro
MoMNepeyHoro ceYeHrsl, a COCPe0TOUEHHO Y 0Ceil N/IoWRAM nepesaun Harpyski (kpectoobpasHoe
pacrosiokeHme MomnepeqHoii apmartypbl), NEepUMETP KOHTypa ¥ A/l nomnepeqHoii apmarypbl

o L
NPVYHAMALOT N0 PaKTUYECKUM [/MHAM YYaCTKOB PACMOJIOXKEHWS NONEPEYHO apMaTypbl Lows g Lowy
Mo pacyeTHOMY KOHTYpY NpoJaB/mBaHus (PUCYHOK 7.9, ).

Fy + R

3HayeHve W NpyHUMAtoT He 6ornee ZF b MNonepeuHylo apmaTypy yunTbIBalOT B pacyeTe

npu Faw pe menee 0,25 iy

3a rpaHuLell pacnosioXeHusi MoNepeYHoi apmMaTypbl pacyeT Ha NpoJaB/iMBaHVie NpPou3BOASAT

corfiacHo 7.31, paccMaTpuBasi KOHTYP PaCcUeTHOro MornepeuHoro CEYEHIst Ha PaCCTOSIHAN 05" or
rpaHuLbl PaCcrofioXeHus nonepeyHol apmatypb! (PUCYHOK 7.11).

Mpy COCpPefoTOUEHHOM PACMOSIOXKEHUM NONEPEUHO apMaTypbl Mo OCSIM T/IOLLAAW nepeaayn
Harpysky, Kpome 3TOro, PacyeTHbli KOHTYp MOMEpeyHoro ceveHust GeToHa NpYHUMAtOT Mo
[AyaroHasibHbIM JIMHWSIM, CTIEAYIOLLMM OT Kpasi pacrosioXEHUs MONePeYHoi apMaTypbl (PUCYHOK 7.9,

r).

MonepeyHasi apmaTypa [o/dkHa YA0B/IETBOPSITb KOHCTPYKTUBHBIM TPEBGOBaHUSIM.

Pacuet 25eMEHTOB Ha NMPOAAB/MBaHWE NPY AeViCTBUM COCPeA0TOUEHHbIX CWbl 1 U3TMGAIOLLErO
MOMeHTa

7.33 PacueT a/eMEHTOB 6e3 nonepeyHoli apmaTypbl Ha NPOAAaB/MBAHUE MPU COBMECTHOM
[elicTBMM coCpefoTOUEHHbBIX CWIbl 1 M3rMBatoLLEro MOMeHTa (PUCYHOK 7.10) Npov3BoasT 13 YC/IOBM
o

FLoM

Fy My (7.58)

’

rae ¥ n M - cocpenoToueHHbIe Cuma 1 M3TMBAIOLLY MOMEHT OT BHELLHEN Harpy3Kki, yUUTbIBAEMbIE
npu pacyete Ha npogassmsanve (7.30);

Fy oy My npeenbHble 3HaYeHUs COCPef0TOYEHHON CUMbl U M3rMbatoLLEr0 MOMEHTa, KOTopble
MOryT 6bITb BOCMPWHATLI GETOHOM B PACYETHOM MOMEPEYHOM CEYEeHWM Npu WX pasferbHOM
nelicTeum.

B )Xene3o6eTOHHOM Kapkace 3faHuil C MIOCKUMW MNePEeKpbITUAMK COCPEAOTOUEHHbI

U3rnbaoLLyii MOMEHT paBeH CyMMapHOMY U3r6atoLLEMy MOMEHTY B CEUEHWSIX BEPXHEH U HIKHE
KOJIOHH, MPUMbIKAIOLLYIX K NEPEKPLITUIO B pacCMaTpPYBaeMOM y3rie.

MNpepensHyto cuy Fy onpefensT cornacHo 7.53.

MpeaensHbli n3rnbatoLyii MOMeHT My onpegenstoT no popmyre

My = Byy thD, (7.59)

roe W5 . momeHT COMPOTUB/IEHNSI PACUETHOTO MOMEPEYHOTO CEYeHsi, onpeaensieMblii cornacHo
7.35.

Mpu AeicTBUM 13rMGatoLLKX MOMEHTOB B ABYX B3aVMMHO NEPNEHAVKY/ISPHbBIX MI0CKOCTSAX pacyeT



NpOV3BOAAT U3 YCIIOBYS

M
£+£+_}'31
B My My (7.60)

oMy M X
rae s ¥} - cocpefoToYeHHble cuna u n3rnbaroLLpe MOMeHTbI B HanpaBJ/ieHMAX ocen n
¥ OT BHelLHell Harpysku, yunTbiBaeMble Mpy pacyeTe Ha npogas/msaHve (7.30);
M
By My My npefefbHble COCPefoTOYeHHble Cwia U U3rMbalolyie MOMEHTbl B

HanpaeneHnax oceil £ M ¥, KoTopble MOTYT 6biTb BOCMPUHATHI GETOHOM B PaCHETHOM
NonepeyHoM CeUYEHMM NMpu VX pasaesHoM AelicTBrN.

yewme £ onpeaersioT cornacHo 7.31.

M o
yowma Hox My onpejersitoT COrflacHo yKasaHusiM, NpvBeAeHHbIM Bbllle, Npy AeicTBumn
MOMEHTa COOTBETCTBEHHO B M/IOCKOCTV OCK < 1 B nyiockocTn ocn ¥ .

Mpu pacnonoxeHnn COCpeAOTOHeHHOVI CWibl BHELEHTPEHHO OTHOCUTE/IbHO LEHTPa TAXECTU
KOHTYypa pac4€eTHOro nonepeyHoro cevyeHns 3Ha4yeHus |/|3r|/|6ar0Luy|x CcocpegoTo4YeHHbIX MOMEHTOB
OT BHeLLHel Harpysku onpegenarT C y4eToM AONOSIHUTENbHOro MOMEHTa OT BHEUEHTPEHHOro
NPWIoXeHWA COCpe,EI,OTOLIeHHOVI CWibl OTHOCUTE/IbHO UEHTpa TAXECTU KOHTypa pacC4YeTHOro
nonepeyHoro cevyeHus.

7.34 PacueT NpoYHOCTM 3/IEMEHTOB C MOMEPEYHOl apMaTypoii Ha NPoAAaB/MBaH/e NpU AeicTBUN

COCPeA0TOUEHHBIX CU/bI U U3MMBAIOLLETO MOMEHTA (PUCYHOK 7.11) Npou3BOASAT U3 YC/IOBUS

B . M <1
FEJ +st Mb +Msw , (761)

rae ¥ v 3 - cocpeaoToueHHble Ciria U M3TMBAIOLLMI MOMEHT OT BHELLHEN HarpysKki, yHUTbIBAEMbIE
npu pacyeTe Ha npoaas/wmBaHue (7.30);

Fy oy My npefenbHble COCPeAOTOUEHHbIE CUIA U M3rMGatOLMIA MOMEHT, KOTOPbIE MOTYT GbITh
BOCMPYHSATHI GETOHOM B PACYETHOM MOMEPEYHOM CEUYEHUN MPU X Pa3feslbHOM AeliCTBIM;

st n Msw - npeaesnbHble COCpenoTovYeHHble Chia U VI3FVI6aIOLIJyIi/‘I MOMEHT, KOTOpble MOryT

6bITb BOCTPYHSATHI MOMEPEYHOI apMaTypoii Npu UX pasaesibHOM AeiCTBUN.

By My, F,

Yewwa W onpegenatoT corsiacHo 7.32 1 7.33.

yowme Mo, BOCMpVH/MAeMOe MOoMNepeyHoii apMaTypoli, HOpMasbHOM K MpoAosibHOW ocu
37IEMEHTA U PACMO/IOXEHHOW PABHOMEPHO BAO/b KOHTYPA PACUETHOTO CEYEHVSI, OMPEAESIOT MO

dopmyne

My, = 08g5, 5 , (7.62)

rae EEL Wow onpeaenatoT corfacHo 7.32 n 7.35.

Mpy AeiCTBUM COCPEAOTOUEHHbIX M3rMBAOLKX MOMEHTOB B [IBYX B3aVIMHO NEPReHAVKYISIPHbIX
MNIOCKOCTSAX pacyeT NPOU3BOASAT 13 YC/IOBUS

F_,_ M Y% <1
Py + Foy be+Msw,x Mby+Msw,y

: (7.63)

FoM, M v

rae &, nF - cocpefoToUEHHbIe cuia 1 u3ribatoLyie MOMEHTbI B HaNpaB/ieHUsiX ocel <t n
¥ 0T BHELLHUX Harpy3ok (7.34);

A

Fb, My My npefenbHble COCPeAoToYeHHble Ccwia U u3rvbalrolpe MOMEHTbl B

HanpasneHm oceit £ 1 ¥, KOTopble MOryT 6bITb BOCMPUHATLI GETOHOM B PACUYETHOM MOMNEePEeUHOM
ceueHnm Npu Ux pasaeribHoM AeicTBum;

M M
FSW, XTI - npeferibHble COCPEeAOTOYEHHblE CWia M u3rvbarolyie MOMEHTbI B

HanpasreHnsx oceii £ 1 ¥, KoTopble MOryT 6biTb BOCMPUHATHLI MOMNEPEYHON apMaTypoii npu 1x
pasaenbHOM AeicTBUM.

FE:I7 ﬂ’ill—:.‘:ur7 Mb}' MFS

Yewwa W onpefesstoT corslacHo ykasaHusam 7.32 1 7.33.



MSW x MSW ]
Yewwe LAY * ONpeaensiioT COrMacHo ykasaHusiM, NprBeAeHHbIM Bbille, Npy AeiCTBUM
U3r1baroLLEro MOMEHTA, COOTBETCTBEHHO B M/IOCKOCTM OcK £ 1 B nylockocT ocm .

B ycrnosusax (7.61 1 7.63) NpMHMMAIOT 3HAYEHUS:

Fp + Foy €25y, (7.64)
My + Mg, < 2Mp. (7.65)
My + My < 2My (7.66)
My + Moy <2My, (7.67)

7.35 B 06LLEM C/yyae 3HAUYEHME MOMEHTA COMPOTMB/IEHUS PACUYETHOTO KOHTypa GeToHa npu

W o
npopas/wmeaHui - PM¥! B HanpaBfieHUsX B3aMMHO NeprneHaukynspHbix ocelt £ n ¥ onpepensior
no coopmyrne

Loty

Wiriyy =
T (®) ‘ (7.68)

I o
roe “B*¥) - MOMEHT MHepLMM PacueTHOro KOHTypa OTHOCUTENLbHO Oceit ooyl ¥, npoxoasumx
yepes ero LeHTp TSXecTn (PUCYHOK 7.9);

YFwax _ makeumans Hoe paccTosiH/E OT PACUETHOTO KOHTYpA A0 €ro LigHTPa TSXECTW.

Ty Lo pys
3HaueHe MOMeEHTa MHepLun “B*?}  onpefensloT kak CyMMy MOMEHTOB uHepLym *“bry
OTAE/bHBIX YUACTKOB PACUYETHOrO KOHTYPA MOMEPEYHOTO CEMEHUs OTHOCUTENbHO LIEHTPasbHbIX
0CeVi, POXOASILLYX YEPE3 LIEHTP TSHKECTU PACUETHOTO KOHTYPA.

MosoxeHe LeHTpa TAXECTH PacYETHOTO KOHTypa OTHOCUTE/bHO BblGpaHHO ocK onpeaenstoT
no coopmyrne

_ZLixbio
rL (7.69)

=¥

roe L - A/MHa OTAE/bHOro ydacTka pacHeTHOro KOHTypa,;

%0 paccTosiHue OT LIEHTPOB TSXKECTU OTAENbHbIX YY4aCTKOB PAaCUETHOrO KOHTypa [o
Bbl6GPaHHbIX OCEN.

7.36 19 3aMKHYTOro NPSIMOYro/lbHOTO KOHTYpa (pUCYHOK 7.9, a, I) C A/MHO y4acTKoB L " Ly B

HanpasneHm oceii £ n ¥ LEHTp TAXeCTV pacrnosioxeH B MecTe nepeceyeHns oceli CUMMeTpum
KOHTYpa.

3HaueHVe MOMEHTa MHEPLIMM PACUETHOTO KOHTYpa onpeAensioT o hopMyre
Toaty) = Loatpit T onipiz. (7.70)

f o L o
roe “B*PLZ - MOMEHT MHEepLMN YUacTKOB KOHTYpa [/MHOI L w® otHocwmensho oceit 41 11,

cosnagatoupe c ocamm £ n ¥,

navenns B2 onpegenAloT no copmynam (7.71 1 7.72), NPUHMMAs YC/IOBHO LLMPUHY

L

< L o
KaXK[Oro ydacTka KOHTypa 4/MHO ~* 1 ~F paBHOI eanHMLE:

_
Loyt = Expyss . (7.71)

* opMyria COOTBETCTBYET OpurMHasy. - NpumeyaHvie urotosutensa 6asbl AaHHbIX.

_ 2
Topz = 038y Lag (7.72)



Snavenns o) onpeaensioT no hopmyre:

Iy
Pon =5 5;0)
= Ep(x) : (7.73)
_ 2
Wosty) = Lntpy Lyt * 033y () (7.74)

7.37 [N HE3AMKHYTOTO PacYeTHOTO KOHTYpa, COCTOSILLErO U3 TPEeX NPSIMOJIMHEHbIX y4aCcTKOB

o L
OJMHO Lioud (pucyHok 7.9, B), HanpvMep Npv PacrofioXeHUM NoWAKN nepefayy Harpysku
(KO/IOHHBI) Yy Kpasi M/IOCKOTo 3nieMeHTa (M/MTbl NEPeKpbITUA), MOMOXEHVNE LEHTPa TAXECTU
PaCUETHOTO KOHTYpa B HAMPBJ/IEHAM OCU < ONpeAenaloT no popmysie

2
_L+LL

X
TR

, (7.75)

a B Hanpas/ieHUX ocn Y. LIEHTP TAXECTW pacnosioXeH no oCn CUMMETPUM PaCHETHOIo KOHTypa.

3HaueHVss MOMeHTa VHepLU PacHeTHOTO KOHTYpa OTHOCUTESbHO LieHTPasbHbIX ocei £1oph
onpegenatoT no chopmyre (7.70).
3navenns Bty Tero)2 onpeaensoT no opmyram:
3
Ig = =2 +2L (x5 —0,5L,)°
6 ; (7.76)
Iy =L (L - 5)°
hr2 oy o.s (7.77)
Top1 |y y2 :
3Havenus “2 n “%4 onpepgenatoT no hopmynam:
- 2
Toyy = 05L, Ly (7.78)
_
Iy = 4, fl2. (7.79)
Wy Wy )
3Havenus ¥ % onpepenstoT no hopmynam:
] I
Wiy = 2 W b
oy Li-x, (7.80)
21
Wb_y = —L id
* (7.81)

[Mpu pacyete NPUHUMAIOT HAUMEHb LLKE 3HAYEHWSI MOMEHTOB COMPOTUB/IEHNA W‘E’x.

7.38 [15171 HE3aMKHYTOr0 PACYETHOTO KOHTYPA, COCTOSALIEr0 U3 ABYX NMPSIMOJSIMHENHBIX YHaCcTKOB

o L
OJWHOW Ly n =} (pucyHok 7.9 6), HaMpVYMep MpY PacnosioKeHN MIOWAKMA nepejaydn Harpysku
(KOMoHHBI) BO/M3M yriia MiocKoro afnemMeHTa (MMTbl NepekpbITUA), MOSIOKEHME LeHTpa TSXecTu
pacyeTHOro KOHTypa B HanpassieH oceli £ n ¥ onpegensioT no hopmyrne

2

_ Lagm Ly 055
XU (.yﬂ) - T
¥y (7.82)
3Ha4YeHna MOMeHTa MHepUUN paCcYEeTHOro KOHTypa OTHOCUTETbHO LEeHTPasIlbHbIX ocel Xl n Yl

onpegensatoT no copmyre (7.70).

Sraverms By Lerpn onpefenstoT no hopMy/am:



3
I Ly (% - 05L)°
x2 12 x et

; (7.83)
Ipn =£‘_y(£‘x _xﬂjz; (7.84)
- 42
Ib_yl _Lx(Ly yﬂ) : (785)
b 5
o -
Iya = ot Ly (o 054y (7.:86)
Wor 1 W .
3Hauenus ¥ % onpepenstoT no hopmynam:
I I
Wox =% Wiy = T Eixx
0n x 0, (7.87)
I Iy
L S
» I -
Yoy RO (7.88)

W
MNpn pacyeTe NPUHYMAaOT HaMMeHbLLME 3HAYEHUSS MOMEHTOB COMPOTUB/IEHNA WE’X n"er,

1 Wsw x(ph

7.39 3HayeHVsi MOMEHTOB COMPOTVB/IEHUA NOMNepPeyYHo apMatypbl NPy NPOLAaB/MBaHN WAL

B TOM C/iyyae, Korga nonepeyHas apmatypa pacnosioXXeHa paBHOMEPHO BAO/Ib PaCYETHOro
KOHTypa npoaaB/mMBaHnsA (pVICyHOK 7.9) B npepenax 30Hbl, rpPaHnLbl KOTOpOVI OTCTOAT Ha

paccTosiHW 0,5’%U B Kavkyl0 CTOPOHY OT KOHTypa NpojaB/mMBaH/s 6eToHa, NPUHUMAKT PaBHbLIMM

¥
COOTBETCTBYHOLLUM 3HAYEHUSIM Wix y Wop

Mpy pacrnosioXeHUM NonepeyHoii apMaTypbl B M/IOCKOM 3/EMEHTE COCPEAOTOUEHO MO OCSM
rpy30BOI MOLAAKY, HAMpUMEP MO OCK KOJNIOHH (KPecTooGpasHoe PacrosiokeHVe MonepeyHoi
apmaTypbl B NEPEKpbITUM), MOMEHTbI COMPOTVB/IEHNSI MOMEPEYHO apMatypbl OMnpeaensioT,
NPUHAMAs COOTBETCTBYIOLLYIO (DAKTUYECKYI0 [JIMHY OrpaHWYeHHOro y4acTka PacnosioKeHust

nonepevHoit apMaTypbl N0 PacUYETHOMY KOHTYPY NPOAAB/IMBaHVS Lowx g Loy (pvcyHoK 7.9 1).

8 Pacuet 3/IeMeHTOB e/le306EeTOHHbIX KOHCTPYKLMIA N0 NpeAesbHbIM COCTOSIHSIM BTOPOIA rpynn
bl

O6LLYe NOOXEHUS

8.1 PacyeTbl Mo npeesibHbIM COCTOSIHUSIM BTOPOWA Ipynibl BK/IKOYAKOT:
pacyeT No PackpbITUIO TPELLYH;
pacyeT no AechopmaLysim.

8.2 PacueT no o6pa3oBaH1io TpeLH NPOU3BOAAT 4719 MPOBEPKU HEOBXOAMMOCTH pacyeTa no
packpbITUIO TPeLWH, a Takke A/19 NPOBEpKM HeobXoAMMOCTM yyeTa TPeLWyH Mpu pacyeTe Mo
necopmMauysim.

Mpn pacyeTe no npedenbHbIM COCTOSTHUAM BTOPON TPYNMbl HArpysku MNPUYHAMAT C

K03(p(OULIEHTOM HAAEXHOCTM Mo Harpyske '/~ 1,0.

Pacuert xene306eToHHbIX 3/IEMEHTOB M0 PACKPbITVIO TPELLWH

8.3 PacueT %enie306eTOHHbIX 3/IEMEHTOB MO PaCKPbITUIO TPELLYH MPOU3BOAAT B TEX CryvasXx,
Korga uvarubalolmii MOMEHT OT BHELHel Harpysku u Temnepatypbl #  oTHocuTenbHO ocwm,
HOPMaUTbHOV K MIOCKOCTM AECTBUS MOMEHTA 1 NPOXOASLLEN Yepes LEHTP TSXXECTU NpYBeAeHHOro

MOMEepPeYHoro CeyYeHUss 3eMeHTa, 60osblie U3rMBGAloWEro MOMEHTa Hore , BOCMPVHMMAaEeMOoro
HOpPMaJlbHbIM CEYEHVEM 3/IEMEHTA NPU 06pa3oBaHMM TPELLWH 1 onpegensemoro no copmyre (8.3).

[N UEHTpaslbHO PaCTsIHYTLIX 3/IEMEHTOB LLMPUHY PACKPbITWS TPEeLwH ONpefesisiioT, Koraa
NPOZO/IbHOE PacTAr/BaloLLee YCWe 0T BHELHE Harpy3ku 1 TemnepaTypbl 60/lbLue NPOA0/LHOMO



pacTarvBaroLero  ycuwms NM, BOCMPVHMMAEMOrO 3/IEMEHTOM MNpV 06pasoBaHMM TPeLyH WU
onpegenaemoro no dpopmyre (8.9).

8.4 PacueT ene306€TOHHbIX 3/IEMEHTOB npom3BodAT Mo HenpoAo/PKUTE/IlbHOMY WU
NPOAO/DKUTETIbHOMY PACKPbLITUO TPELLYH. Henpo,qon)KMTeanoe PackpbITME TPELWWH onpenendtoT OT

COBMECTHOTO [elCTBMSA MOCTOSIHHBIX U BPEMEHHbIX (L4/MTEMbHbIX U KPATKOBPEMEHHbIX) Harpysok
npu KpPaTKOBPEMEHHOM HarpeBe, MPOAOJDKUTENLHOE - TOJIbKO OT MOCTOSIHHBIX U BPEMEHHbIX

[/MTENbHLIX HArpy3oK MpU A/MTeNsHOM Harpese. LpuHa packpbits TpeuwH “ere ot gelicTeua
BHELLHEW Harpysku u Temnepatypbl, onpefensemas no copmynam (8.3 u 8.9), He po/pkHa
npeBbIwaTh NpeaebHO AONYCTVMYIO LLMPUHY PACKPbITUA TPELLYH, KOTOPYIO NPUHUMAtOT PaBHOIA:

a) 13 yc/ioBus 06ecneyeHns COXpaHHOCTN apMaTypbl:

0,3 MM - Np¥ NPOAC/IKATESEHOM PACKPbITAM TPELLYH;

0,4 MM - NpY HENPOAO/DKATENBbHOM PACKPbITUM TPELLWH;

6) U3 YCI0BMS OFPaHNYEHNS MPOHNLIAEMOCTN KOHCTPYKLNIA:

0,2 MM - NP1 NPOAO/HKUTESLHOM PACKPBITUM TPELLYH;

0,3 MM - NPV HEMPOJOIKATE/TbHOM PACKPbITHW TPELLYH.

8.5 LLMpWHy packpbITMa TPeLyH %<r¢ onpeensloT Nexoas U3 B3aMMHbIX CMeLLEHUA PaCTSHYTO
apmaTypbl 1 6eToHa Mo 06e CTOPOHbI TPELLWHBI HA YPOBHE 0CU apMaTypbl U NPUHAMALOT:

MPY NPOAO/DKUTENBHOM PaCKPbITUM TPELLWH

Bope = Ggpel : (81)
npun HeNPOAO/PKUTENbHOM PACKPbLITUM TPELWWH

Bope T depe] +acrc,2 T ere 3 (8.2)

[
rae “oel - umpuHa PackpbITUA TPELWH OT NPOAOIDKUTESbHbIX MOCTOSIHHBIX Y BPEMEHHBIX HArpy30K
npw I/ UTE/bHOM Harpese;

3 o
er¢,2 - IMpUHA PACKPbITUA TPELLWH OT NPOO/DKUTENLHOTO AEVCTBUA NOCTOSIHHBIX 1 BPEMEHHBIX
(B/mTENBbHBIX M KPATKOBPEMEHHbIX) Harpy3oK Npu KpaTKoBpeMeHHOM HarpeBe;

3 ~
ere3 LLMpMHA PacKpbITUA TPELWH OT NPOAO0/DKUTE/IbHOTO AENUCTBUA NMOCTOAHHbLIX 1 BPEMEHHbIX
AJ/MTENbHbIX HArpy30K Npuv KpaTtkoBpeMEHHOM Harpese.

OnpefeneHve MOMeHTa 06pa3oBaHns TPELLH, HOPMasTbHbIX K I'IpO,D,OJ'IbHOVI OCun anemMeHTa

8.6 M3rvbatoLLyii MOMEHT Mere npv 06pa3oBaH1M TPELLYH ONPeaensiioT CoracHo 8.9.

Ecrm ycwma B xene306eToOHHOM 35ieMeHTe Bbi3BaHbl TO/IbKO BO3A4eVCTBYEM TeMnepaTtypbl, TO
pacyeT 06pas3oBaHVs TPELWMH CefyeT NPOU3BOAUTL: B 3/IEMEHTax CTaTuieckn HeonpeaeMMblxX
KOHCTPYKUWIA, Korga nepenag TemnepaTypbl No BbicoTe ceveHusi 6onee 30 °C; B cTaTvyecku
onpefenmblX KOHCTPYKUMaX - 6onee 50 °C; npu aTOM Temnepartypa pacTaHyToin apmaTtypbl B
3M1eMeHTax M3 06bIYHOTO Tsxenoro 6etoHa Bbilwe 100 °C u 13 XapOCTOMKOro ene3obetoHa -
Bblle 70 °C.

Mpy cOBMECTHOM BO3AelCTBUM Harpy3kn U TemnepaTypbl TpelpHa o6pasyeTcs oT BHeLLHei
Harpysku npu 6osiee HU3KUX TeMnepaTypax.

>
PacueTt no 06pa3oBaH/io TPELLWH Npy TemnepaTypax Bbie 200 °C, anemeHToB ¢ * = 0,4%
MOXHO HE MPOM3BOAUTb, TaK Kak 3TV 3fIEMeHTbl paboTatoT C TPeLyHaMN B PACTSAHYTOM 30He.

8.7 OnpefeneHve MOMeHTa 06pa30BaHUA TPELWH MPOU3BOAAT C YYETOM HEYNPYrnx
fedhopmauuini pacTaHyToro 6etoHa cornacHo 8.8. [lonyckaercsi MOMeHT 06pa3oBaHus TpeLyH
onpefensite 6e3 ydeta Heynpyrux gecdopmaunii pactsiHytoro 6etoHa no 8.9. Ec/m npu atom
ycnoBua 8.4 1 8.20 He yaoBIETBOPSIOTCS, TO MOMEHT 06pa3oBaHus creayet onpeaenstb C yHeToM
Heynpyrvx aechopmaumii pacTsaHyToro 6eToHa.

8.8 MoMeHT 06pa3oBaHUsl TPELWH C YHETOM Heynpyrux AedoopMauuii pacTsiHyToro 6eTtoHa
onpeaensitoT C YUETOM CrieAYHOLLYX MOSIONKEHUIA:

ceveHus nocne AedOpPMUPOBAHNS OCTAKOTCS M/IOCKUAMYL;
3Py HaNPsHKEHNIA B CXaTol 30He 6ETOHA NPUHUMAIOT TPEYT0/IbHOM (HOPMbI;

3MOPY HANPSIKEHMIA B PACTSIHYTOM 30He NPUHUMALOT TpaneLyeBUAHON (DOPMbI C HAMPSXKEHUAMMU,



He NnpeBbIlWalnuLyMn pacHeTHbIX 3HaYeHWi COonpoTMBIEHNA 6eToHa PacCTAXEHNIO;

Hanps>KeHVs B apmaType NpyHAMatoT B 3aBMCUMOCTM OT OTHOCUTESbHBIX AedhopMaLyii kak 4/1a
ynpyroro Tena (pucyHok 8.1);

OTHOCUTENbHYI0 AedhopMaLyio KpaiHero pacTaHyToro BOsIokHa 6eToHa NpuHYMAatoT paBHo ee
npefenbHOMy — 3HAYEHUIO “  Npu KpPaTKOBPEMEHHOM [EeiCTBUM Harpysku UM Harpesa; npw

[ABYX3HauHoi antope aechopMaLyii B CeUeHUN aSIeMEeHTa - NPUHUMAIOT paBHoii 542,

a) - 6 -
o's /

I M o
M S

N . )

;T' Eel =
|
Fo! Os
Eb2 R bt,ser,t Eb2 Rbt.ser.r.

1 - ypOBEHb LeHTpa TAXeCTV NPUBeAEHHOr0 NnonepeyHoro cevyeHus

PrcyHok 8.1 - CxeMa HanpshXeHHO-AeDOPMUPOBAHHOTO COCTOSIHUS CEYEHUS 3/IEMEHTA NpK
npoBepKe 06pa3oBaHNs TPELLYH Npu AeACTBUN U3rMGAIOLLETO MOMEHTA (a), M3rMbatoLLero MoMeHTa
1 NpoAosibHOM cwibl (6)

8.9 MoMeHT 06pa3oBaHus TPeLWH 6e3 yyeTa Heynpyrux gedopmMauumii pacTsHyToro 6etoHa

Mo onpeaernsiioT Kak A4/1s Cr/IoLHOTO YNPYroro Tesa rno popmyrie

My, = (Rbf,ser,f Tap o W E Ngx_ (8.3)

B dhopmyne (8.3) 3Hak "n/oc” MpUHMMAKT NpPY CKAMAOLER cwie M 3Hak "MuHyc" - npu
pacTsrvsatoLeii cuie &

MOMEHT CONPOTUB/IEHUSI NPUBEAEHHOTO CEUEHNs! [/19 KpaliHero pacTsiHyTOro BOSIokHa 6eToHa
W onpepensioT no dopmyre

W= Jrsd

e (8.4)

roe ®% - paccTosHME OT TOUKM MPWIOXKEHUs NPOAOSbHOK cuibl Y | pacnonoxeHHoll B LeHTpe
TSKECTU MPUBELEHHOrO CEYEHUSI 3MEMEHTA, [0 SIAPOBOI TOUKW, Haubosiee yaaseHHoli ot
PacTSIHYTOV 30HbI, TPELLWHOO6Pa30BaHMe KOTOPOLi NPOBEPSIHOT.

3nauenvie °* onpegenaetcs no chopmyne

-
Ard (8.5)

€y

MOMEHT VHEPLM NPUBEAEHHOTO NONEPEYHOTO CeueHNs Ired onpeenstoT no popmyne (6.27).
PaccTosiHme OT Havbosiee PacTsHYTOro BOJIOKHA 6eToHa A0 LEHTpa TSHKeCTW NpUBeAeHHOTo

MOMEePEYHOro CeueHust anemMeHTa @ onpefensoT no dopmyre (6.32). HanmpsbkeHus cxatvs oT

pacLmpeHs GeToHa Ha YPOBHE PaCTAHYTOM apMaTypbl Npu Harpese “B fonyckaeTca onpeaenaTth
no coopmyre

Oy = Cpely By 8.6)

HanpspkeHVst pacTsXeHVst OT COKpalleHUs GeTOHa Ha YPOBHE PaCTSHYTOW apMaTypbl npu



OCTbIBaHn Tes [onyckaetcs onpegensaTtb no q)opmyne
Tes = Q‘csf'bEbi . (87)

5 _no chopmyne (5.9), ¥t

- no Tabmmue 5.8 B 3aBMCUMOCTU OT TemMnepaTypbl 6eToHa Ha ypoBHe

B chopmyrax (8.3, 8.6, 8.7) Rt sor onpeaenstoT no dopmyre (5.8),

npuHMMaloT no Tabn.5.7, o5

pacTsiHyToli apMaTypbl.

8.10 [onyckaeTcss MOMEHT COMNPOTMBIIEHUA w onpegensate 6e3 ydeta apmatypbl. B atom

c/lydae 3HauveHVst Linls g dopmyrne (6.29) n A g opmyre (6.27) NpuHAMAOT paBHbIMU

Hymo. [InA M3rmbaemMblx 3/EMEHTOB MOMEHT conpoTuBrieHus ceuenns W 6es yueta apmartypb
onpeaensoT no hopmyse

2
w - B
& . (8.8)
8.11 Ycwwe Nore npu obpasoBaHM TPeELWYH B LEHTpaslbHO-PACTAHYTbIX 3feMeHTax

onpeaensoT no chopmyre

Ncrc = A’red (Rbt,sert,f Top t 005) i (89)

R
3naverns “red | Pttt Ou es noymaroT no 8.9.
8.12 OnpegeneHre MOMeHTa 06pa3oBaHNs TPELLWH HA OCHOBE HesMHeHO AedhopMaLMoHHOM
MOZe/M NPOM3BOAAT, UCXOAA U3 OBLLYX MOSIOXEHMI, NMpuBeAeHHbIX B 5.16, HO C y4eToM paboTbl
6eToHa B PaCTAHYTON 30HE HOPMasIbHOTO CEYEHWs, ONpeensieMoli TPEeXMHEVHON AvarpaMmon

COCTOSIHUSI. PacueTHble XapakTepuCTUKU MaTepuasioB NPUHAMAtOT A7t NpeferibHbIX COCTOSIHWIA
BTOPOI rpynnbl NPU MakcUMasbHol TemMnepaType HarpeBa KpaiiHero BoJiokHa GETOHA PacTsiHYTOw

30HbI. 3HaYeHus Mo onpeaensitoT U3 peLleHns ypaBHeHUR, NnpeacTaB/ieHHbix B CM 52-101 [1].

PacueT WpKHbLI PacKpbITUA TPELLWH, HOPMasIbHbIX K I'IpO,EI,OfIbHOVI OCu a5ileMeHTa

8.13 LLMpuHY packpbITUs HOpMasibHbIX TPELLWMH ONpeaensioT no (hopmyre

Dope = @1@2(9311""5[;_5 T gt ]“?5
st , (8.10)
rae P1 - koathPULMEHT, YUMTLIBAIOLLMIA NPOAODKATENLHOCTL AEVCTBIA HArpy3Ku U TeMnepaTypb!:
#1 71,0 - npu KpaTKOBPEMEHHOM [IEFCTBIM HArPY3KM 11 TEMNEPATYPbI;
¥1 7 1,4 - npu grmTeNbHOM [elicTBIM HarpysKku 1 TemnepaTypb;
©2 - Koath(PMUMEHT, YUMTLIBAOLLII MPOHWTL NPOAOSHOMN apMaTypb!:
#2 70,5 - oA apmaTypbl Neproanueckoro npotuns;
¥2 70,8 - gna rnagkoii apmaTtypsl;

F3 . koatpepMLIEHT, YUNTLIBAIOLLWI XapaKTep HarpyXeHus:

¥3 71,0 - na n3rnbaembIX 1 BHELIEHTPEHHO CXATbIX 3/EMEHTOB;

#3712 - nna pacTaHyTLIX 3NEMEHTOB.

KoathtprmeHT, yuuTbiBatoLLyii HEpaBHOMEPHOE pacnpejerieHe OTHOCUTENbHbIX AedhopmMaLyii
pacTsHyToli apMaTyphl Mexay TpelpHamu ¥ 5 | gonyckaetca npuHUMaTh paBHbIM 1. EC/M npy 3TOM
pacuyeTHOoe packpbiTe TPELWH MpeBbilaeT npefensHoe (8.4), sHauerne ¥: onpepensioT no
cdopmyre (8.21).

8.14 HanpseHve B NPOAO/LHONM pacTsiHyTON apMaType B HOPMaslsHOM CEUEHWM C TPELLYHOIA,
COOTBETCTBYIOLLEY BHELLHE Harpyske 1 Temnepatype, onpeaensioT no dopmyre



_MOp -y
‘}rea‘

& S

, (8.11)

roe Jred _ moment VHEPLMM NPUBEAEHHOTO MOMNEPEYHOr0 CEeYEHWUs OTHOCUTENIbHO ero LieHTpa
TSHKECTU C YY4eTOM M/IoWwaay ceveHrsi 6eToHa TO/IbKO CXaTOM 30HbI, M/OWRAER ceveHus CxaToi

apMaTypbl C KO3(hMLMEHTOM MPUBEAEHUA CXaToii apmaTypbl K 6eToHy ™ 1 pacTsHyToii
apmMaTypbl ¢ KO3(PPULMEHTOM NPUBEAEHIS PACTAHYTOI apMaTyphl K GeToHy ™4l

Jred =Ty t g0y +Jsc‘fsl' (8.12)

3HauyeHve s onpegenaoT no ykasaHuam 8.30. 3HauveHus s " Js onpeaensoT no dopmyiam
(8.35) 1 (8.36) 1 = - no chopmyre (8.40). [ina n3rnbaembix anemeHtos »c ~ * (pucyHok 8.2), rae *

- BbICOTA CXATOi 30HbI 6ETOHA, onpeensemasi no 8.31 npu *s2 = *sl
a)
M ]‘[* M
S SERER ¥ S >
Vi /]
( 7T\ 7T\ [
!I
o) &)
s o, T, a,
€ ) s, € ﬁ/ —
a
ul M
I
M x 17 -
¢ e /
I /
/ =,
/[j a, E f
/— — Wam

1 - UEHTP TAXKECTU NPUBEAEHHOTO CeveHs

PucyHok 8.2 - Cxema HanpshxeHuin 1 fechopmaLiuii B Ce4eHWM C TPELLWHO Npuy AelicTBUMN
U3rnbatoLLero MomeHTa (a, 6), U3rubaroLLero MoOMeHTa U NPOAObHON CUbl (B)

3HaueHUst KO3(PULIMEHTOB NPVBEAEHNS apMaTypbl K 6ETOHY onpeaenstoT no yopMyam:

[Nst pacTsiHyTOl apMaTypbl

E
oy = 7 st
bored § : (8.13)
/1A CKaTol apmaTypbl
. E
Qg = 7 i
bredf (8.14)

3HayYeHnss Moayns ynpyrocTy pacTsiHYTOW Et y cwaton Zst apmaTypbl onpegensoT no
topmyrne (5.23).

MpviBeaeHHbI Mogy b Aedpopmanyn 6eToHa Bt red s yuuTbIBAKOWWIA Heynpyrve gedopmaum
cxaToro 6eToHa, onpefesnstoT no dopmyne

Rb,ser,f

Filred (8.15)

Eb,red,r =




MpoyHocTb 6eToHa By sont onpegenaoT no dopmyne (5.6), oTHOCUTENbHYIO Aedopmaumio

Ebl red
6eToHa g NpUHUMatoT Nno Ta6n|/|u,e 5.6 415 KpaTKOBPEMEHHOTO Harpesa.

Hanpsxenns 7¢ nonyckaetcs onpeaenats no chopmyre

z5d; (8.16)

roe s - pacCTOsHME OT LEHTpa TSXKECTW PacTAHYTON apMmaTypbl A0 TOUKM MPUIOKEHNS
paBHOAEVICTBYHOLLEI YCUNIA B CKATOI 30HE 3ieMeHTa.
[l 3neMeHTOB NPSIMOYroJIbHOT0 MOMEePEYHOTO CEHEHUs 6e3 yyeTa CxxaToli apMaTypbl 3HaYeHe
Zs onpepenatoT no dopmyrie
z, =¥ —:n’3. 8.17)

[na anemeHTOB MPSAMOYro/lbHOro, TaBpPOBOro C NoJIKOl B CXaToi 30He ” ABYyTaBpoOBOro

MONEpPeyHOro CeyeHus J0NyckaeTcs 3HaueHne 25 NpUHUMaTh paBHbIM 0,8’%D .

8.15 Mpu gevicTeum nsrmbaowero momenta M 1 npogonbHO cunbl N HanpsixeHus s B
pacTsHyTOV apmaTtype onpeenstoT no hopmyre

My - N
o, = (D yC)i g

Tred A , (8.18)

roe ‘qmd, J?ﬂd, J¢ . cOOTBETCTBEHHO M/OLAAL, MOMEHT VHEPLM MPUBEAEHHOTO NONEPEUHOro
CeyeHuss afieMeHTa U paccTosiHue OT Hambosiee CXaToro BOJIOKHA 6eToHa [0 LeHTpa TAXecTu
NPUBEAEHHOTO CEYEHVs, KOTOPble ONPEeAENsaT COOTBETCTBEHHO No hopmyrnam (6.27, 8.12 n 8.40),
C Y4eTOM M/IoWpAN CEYEHVSI TOSIbKO CXATol 30Hbl GeToHa, niow@neli CeuyeHnss pacTAaHyTol M

oXaToii apmMaTypbl, NMPUHUMAas ko3thtULMEHT NPUBEAEHMA PACTAHYTO apMaTypl K 6eToHy *sl ©

cxaTtoit apmaTypbl sl

[lonyckaeTcs HanpsxeHus “ s onpeaenaTs no dhopmyre:

M tzy)

&
AS ZS

: (8.19)

roe s - paccTosHMe OT LEHTpa TSXKECTU PacTsHyTOl apmaTypbl A0 TOUYKU MPUIOXKEHNS
npoAobHOM cunbl & ¢ yueTom akcueHTpucuTeta, pasHoro M/ V.

L7191 371eMEHTOB MPSIMOYTO/IbHOTO CeueHns 6e3 yyeta CkaToii apmaTypbl 3HaueHne 23
nonyckaetcs onpegensats no gopmyne (8.17), B KOTOPOW 3HAYeHVWE * MNPUHUMAETCS! PaBHbIM
BbICOTE CXaTOW 30HbI HGETOHA C Y4eTOM B/MSAHWMS MPOAOJSIbHON CWbl, onpegensemoi no 8.31,

npUHMMas KO3hULMEHTbI NPUBE/AEHUS apMaTypbl K 6eToHy *s2, *l

[na 3neMeHTOB MPSIMOYro/fibHOro, TaBPOBOrO C MOJIKOM B CXaToi 30He, ABYTaBpPOBOro

nonepeyHbIx ceveHii AonyckaeTcs 3HadeHre °5 NpUHMMAaTh paBHbIM 0,7.

B chopmynax (8.18 1 8.19) 3Hak "n/itoc" NPVHAMAIOT NPV pacTArVBatoLLEN, a 3HaK "MUHYC" - npu
R

CXUMaroLLeli NPoAosbHOM cune. HanpshxeHus 75 he [IO/DKHbI NPEBbILLATEL ~ %37 |

8.16 3HaueHVsi 6a30BOr0 PacCTOSHUS MEX/y TPELYHAMM I onpeaensitoT no chopmyrne

Ay
5,=05 T‘ds

s (8.20)

N MPVH/MAIOT HEe MeHee 10“55 n 10 cm 1 He 6oree 40“55 n 40 cm [ns 3NeMeHToB ¢ paboyeit
BbICOTOM NONepeYHoro ceveHusi He 6onee 1 m.

Mrowaab cevyeHus pacTsHyToro 6eToHa Ayt OnpefienailoT Mo BbICOTE PACTAHYTON 30HbI
1CMosb3ys NpaBwia pacyeTa MOMeHTa 06pa3oBaHus TpeLLMH cornacHo 8.6-8.12.



B no6om cnyyae 3HaueHvie Ayt NPVHAMAIOT PaBHbIM NOWAAN CEeYeHUss Mpu ee BbiCOTE B
npegenax He MmeHee 2% 1 He 6oree 0,5%.

8.17 3HaueHue koadhthuuveHTa ¥ ¢ onpegensioT no hopmysne

T s0re

s (8.21)

Wy =1-03

a ~ ~ o
rge — #¢¢ - HanpshXeHvie B NMPOAOJ/IbHON PaCTAHYTOM apMaType B CEYEHMN C TPELLMHOWN cpasy nocre
06pa3oBaHVs HopMasibHbIX TPELLYH, onpeaensemoe no 8.14;

75 _70 e, Npu AEiCTBIM paccMaTPUBAEMOi HarpysKi U TeMnepaTyph!.

[lns v3rubaemblx aM1EMEHTOB 3HaueHue koadduumenta ¥ pgonyckaetcs onpepensTs no
chopmyne

, (8.22)

MCJ‘C

rae -CM. Mo 8.9.

8.18 [nA ene306eTOHHbIX 3/IEMEHTOB M3 06bIYHOTO GEeTOHa Npu TemnepaType apmatypbl
60nee 100 °C v U3 xapocToiikoro 6eToHa npu TemnepaTtype apmatypsl 6osee 70 °C B chopmyre

(8.10) yuuTbIBAIOT TeMnepaTypHble AechopMaLyn °f, Bbi3BaHHblE PA3HOCTLIO TEMMEPATYPHbIX
fedopmaunii apmaTtypbl 1 6eToHa NpU HarpeBe U gedhopMauyy TeMnepaTypHoii ycaaku 6eToHa

Fes npn OCTbiBaHUN.

TemnepaTypHble AehopMaLn pacLlLMpeHns Npu Harpeee
5 = (0gen ~ ity (8.23)
1 TemnepaTypHble AedhopmaLm yKopoueHust 6eToHa Npy OCTbIBaHUM NOC/e Harpesa:
Sgs = Olgsly (8.24)

rge “st - onpegensioT no hopmyre (6.42);
&5 1 ®&5 - NPMHMMAIOT COOTBETCTBEHHO Mo Tabmmuam 5.7 1 5.8;

% . remnepartypa 6eToHa Ha YPOBHE PACTSIHYTOV apMaTypbl.

PacueT 351eMeHTOB ene306eTOHHbIX KOHCTPYKLWIA N0 Aediopmauusiv
8.19 PacuyeT 3/1leMEHTOB Xele306EeTOHHbIX KOHCTPYKUMA Mo AediopMauysiM Mpom3BOAAT C
YYETOM 3KCT/TyaTaLMOHHbIX TPEOOBAHMIA, NPELbABAEMbIX K KOHCTPYKLYSIM.
Pacuet no gechopmauusam crefyet Npom3BOAUTL Ha AeicTBYE:

MOCTOSIHHbIX, BPEMEHHbIX A/MTENbHBIX U KPATKOBPEMEHHbIX HArpy3oK U KpaTKOBPEMEHHOTO
HarpeBa npv orpaHuieHnn AedopMaLyii TEXHOIOrMUECKUMMN W KOHCTPYKTUBHBIMY TPE6OBaHSAMMY;

MOCTOSIHHbIX N BPEMEHHbIX [/MTE/bHbIX HArpy30K U A/MTE/lbHOTO HarpeBa npy orpaHuyeHun
nedopMaumii 3CTETUYECKMMU TPEOOBaHUSMU.

3HayeHVst npefenbHO JoMycTUMbIX AedhopmMaLuii aieMeHToB npuHumatoT no CIM 20.13330 u
HOPMAaTMBHbIM JOKYMEHTaM Ha OTAE/bHbIe BUAbI KOHCTPYKLWIA.

PacueT xene306eTOHHbIX 3/IEMEHTOB Mo Nporuéam

8.20 PacueT enie306eTOHHbIX 3/IEMEHTOB MO MporuéaM Mpou3BOASAT U3 YC/IOBUS: NPOrvG
Xene306eTOHHOTO 3/EMEHTA OT [JEiCTBMS BHELHel Harpysku 1 Temnepatypbl He [OJ/DkeH
NPEBbILLATL 3HAYEHWSI NPeAe/bHO AOMYCTUMOr0 Nporuéa xene3o6eToHHOMO 3feMeHTa.



Mpy felicTBUM NOCTOSIHHBIX, A/MTENbHBIX Y KPATKOBPEMEHHBIX HArpy30K 1 KpaTKOBPEMEHHOTO 1
|
[/MTeNbHOrO HarpeBa nporvé Gasiok WM MMT BO BCEX C/ydasix He [J0JDKeH MpeBbIWAThb Hso

1
nponetaun /{5 BblJiIeTa KOHCOJIN.

8.21 TMporub >xene3o6eToHHbIX 3/IEMEHTOB, OOYC/OBMEHHbIV Aedopmauyeli usruoa,
onpejenstoT no gopmyre

r

1
;- J'ﬂ_{x[l] i
0 x (8.25)

roe My M3rnbaroLLyin MOMEHT B CeYeHUM * OT AeNCTBUSI eAVHWYHON CWbl, NMPWIOXEHHOWN No

HanpaB/IeHMIO CKOMOTO MepeMeLLieHIS 3/IeMeHTa B CeYeHM o A/uHe nposieTa ¢, ans koToporo
onpeaensioT Nporve;

[l]
Mo nosHas KpvBM3HA 3/IEMEHTa B ceyeHum ¥ OT BHELLHEW Harpysku, npu KOTOpOVI

onpegensoT nporvé.

151 KOHCTPYKUMIA TEMIOBbLIX arperaToB U3 XapOoCTOMKOro ene3o6eToHa B KaXaoM KOHKPETHOM
cryyae nporvé afemMeHTa ycTaHaB/IMBAETCS NPOEKTOM.

B o6uweM ciyuae A/ Kene306eToHHbIX M3rMbaeMbiX 3/EMEHTOB BblUMC/IeHVe Mporuéa
NPOV3BOAAT NyTeM pasbueHn st afieMeHTa Ha Psf, y4acTKoB, OnpefenieHnst KpUBU3HBI Ha rpaHuLax
3TUX Y4acTKOB (C YYETOM OTCYTCTBUSI WM HA/MUMS TPELLYH U 3HAKa KPUBU3HbI) 1 NEPEMHOXEHNS
1

r

3Mop MOMEHTOB My oy KpVIBI/I3HbI[ ]x no [A/MHe 3/eMeHTa Mpu JMHeHOM pacnpeaeneHimn
KpPVBM3HbI B Mpefenax Kaxaoro yyactka. B aTom criyyae nporué B cepefvHe nposieta afeMeHTa
onpeaensoT no chopmyre

2 =
3P s S CL] o2
12n P lsupt F laup,r =\ Pl Fle

: (8.26)

1 1

['r]supi ['r]supr = i .
roe -, *" - KPUBU3HA 3/IEMEHTA, COOTBETCTBEHHO Ha JIEBOW U NpaBOou onopax;

1 1

[r]ﬁ s [r]”‘ - KOMBU3HbI 3/IEMEHTa B Ce4eHn ! cnesau cnpaBa OT OC/ CUMMETPUN (Cepe,qI/IHbI

nponerta);

[ l]
"l - KpVBU3HA 3MIEMEHTA B CepeavHe NponeTa;

# - yeTHOe 4NC/o pPaBHbIX YYaCTKOB, HA KOTOPble pa3fensatoT NPoseT, MPUHUMAEMOe He MeHee
6;

! - nponeT anemeHTa.

1

B dhopmynax (8.25) un (8.26) KpmBU3HbI - onpegensoT Npu AeCTBUM Harpy3ku Mo ykasaHusiMm
1

8.25-8.35 COOTBETCTBEHHO [/11 Yy4acTKOB 6e3 TpelwyH M ¢ TpewyHamu. 3Hak ¥ MNpuHMMaloT B
COOTBETCTBUM C 3MOPOIi KPUBU3HBI.

8.22 [ins u3rnbaeMblix 3/IEMEHTOB MOCTOSIHHOMO MO A/IMHE 3/IEMEHTa CEYEHUS, HE MMEIOLLYX
TPeLwH, Npornbbl onpeaenstoT No O6LYIM NpaBWiaM CTPOUTESbHON MEXaHVKN C UCMO/b30BaHMeM
XECTKOCTU MOMEepeyHbIX CceyeHuid, onpepensemoit no copmyne (8.33), NpuHMMas KpUBU3HY
VBMEHSIIOLLEICS MO [A/MHE 3/1eMeHTa NPOMOPLIMOHA/IEHO 3HAYEHWSIM U3rMBaIoLLEr0 MOMEHTA.

[na cBo604HO OnepTbIX WM KOHCOJTbHbIX 3/IEMEHTOB MakCUMa/lbHbIi MPOrMé onpeaenatoT no
topmyne

)
T o (8.27)

[l]
rae \ /mat - NOsHAA KPUBM3HA B CEYEHMM C HAMGOMLLLAM M3rMBAIOLLYM MOMEHTOM OT Harpysku 1

TemnepaTtypsbl, NPy KOTOPOIi onpeaensoT Nporue.



LN n3rubaembiX 3/IEMEHTOB /11 MOCTOSIHHOTO MO [JIMHE 3/IEMEHTA CEUEHVS, MMEHLLYIX
TPELYHbI, HA KaXAOM ydacTke, B Mpeaenax KOTOpOro W3rMbatoLyii MOMEHT He MEeHsIeT 3Hak,
KPVBM3HY [OMYyCKAeTCsl BbIYMC/IATL /11 Havbosiee HanpsHKeHHOrO0 CeYeHUs, MpUHMMasi ee /s
OCTa/lbHbIX CEUEHWIi TAKOr0 yUacTka M3MEeHsItoLLIelicS MPONOPLMOHAIbHO 3HAUYEHUSIM U3TMGAIOLLETO
MOMEHTa.

8.23 KoadhchuupmeHT & 3aBMCUT OT BMAA HArpy3Ku 1 pacyHeTHON CxeMbl afieMeHTa. 11 cBo604HO
onepTbiX 6aslok U paBHOMEPHO pacnpefenieHHoi Harpy3ku £ = 0,1, Npu cocpefoTOUEHHON cune B
cepeavHe nposeta £~ 0,08, npy ABYX COCPEAOTOYEHHbIX CWIaX, NMPUWIOXKEHHbIX HA PaCCTOAHUM &

o - 2 2 o o
OT Kaaoii onopbl =" /482°  Nng koHconbHOW Gasku NP paBHOMEPHO pacnpe/eneHHol
Harpyske = 0,25, npy cocpefoTOYEHHOW cuie Ha koHcomm £~ 0,33, npu cocpeaoToueHHON cune

Ha paccTosHn & ot onope &~ U17a /5 -ale).

8.24 MNporuné ff, 06YC/I0B/IEHHbI AechopMauysiMi 0T HEPaBHOMEPHOro HarpeBa 6GeToHa no
BbICOTE CEYEHMS 3/IEMEHTA, onpeaensercs no hopmyrne

. (8.28)

[l]

re V' /o - kpuBM3HA 3nMeMeHTa B ceueHun X OT BO3AelicTBMA TemnepaTypbl C yHETOM Ha/ums B
[aHHOM CeYeHUM TPELH, BbI3BAHHbIX YCWMAMW OT AEWCTBMSI Harpyskm wim TemnepaTtypbl,
onpegjesnseTcs corsiacHo ykasaHusam 6.25-6.28;

My _cm.821.
Mpu pacyeTe cBOGOAHO ONEPTON WM KOHCO/LHON BaNK1 NOCTOSIHHON BLICOTLI C O/IVHAKOBbLIM

pacnpegerneHveM Temnepatypbl GeTOHa MO BbICOTE CEYEHMs] Ha Bcell A/mHe 6asku nporue,
BbI3BaHHbI BO3AECTBEM TeMNepaTypbl, ONpeaenstoT no hopmyre

)
o (8.29)

]
rae [’“ - KpMBM3HA OT BO3AENCTBMA TEMNepPaTypbl, onpeaesieTcs corfacHo 6.26-6.38;

& - K09(hIMLMEHT, NPVYHMaEMbI No 8.23 AnA cBOGOAHO ONEPTBIX M KOHCOJIbHbIX 6as1oK.
Mpormbbl COOPHbIX 3/1EMEHTOB KOHCTPYKUUIA K3 apOCTOMKOro 6eToHa, VMELLX
OAHOCTOPOHHEE apMMpOBaHMEe W CBapHble CTbIKW apmaTypbl B PacTAHYTONW 30He CeYeHVs,
onpejensaTcs € YH4eTOM NOBbILWEHHON AehopMaTUBHOCTH CTbIKOB. MNPy 3TOM KpYBU3HA 3/leMeHTa
B npegenax CTblka, OnpeferieHHas kak A/19 Le/ioro 3/eMeHTa, yBe/muvBaetca B 5 pas npu
3anosHEHVM LLBA PACTBOPOM MOC/Ie CBAPKM CTbIKOBbIX HAK/AJO0K.

8.25 KpvBU3HY U3rMGaeMblX, BHELIEHTPEHHO CXaTblX W BHELLEHTPEHHO PACTSIHYTbIX 3/IEMEHTOB
L7151 BbIUVCTIEHUSI VX MPOTUBOB ONpeAensioT:

a) AN 3MEMEHTOB WM yYacCTKOB 3/IEMEHTA, e B PacTsHyTOli 30He He o6pasytoTcs
HOpPMaJ/lbHble K MPOAO0SIbHOM OCU TPELLYHBI;

6) /151 3/IEMEHTOB WM YYaCTKa 3/IEMEHTa, Ifle B PACTSIHYTOW 30HE UMEKTCS TPELLYHBI.
JneMeHTbl WM Y4acTKM 3/EMEHTOB paccMaTpuBatoT 6e3 TPelyH, ecrm TpelyHbl He
06pasyroTcs Npy AelicTBIM NOSHOW Harpy3ku, BK/HOUAKOLLEN NOCTOSIHHYI0, BPEMEHHYIO A/MTESbHYO 1

KPaTKOBPEMEHHYI0 Harpy3ku 1 ycwwisi 0T TemMnepaTypbl.

8.26 MosHyt0 KpUBU3HY M3rMbaemblX, BHELLEHTPEHHO CXaTbIX W BHELEHTPEHHO PacTSAHYTbIX
3/1EMEHTOB OMnpeaensaoT No hopmMyam:

[ns ydacTKoB 6e3 TPeLLH B pacTsiHyTOl 30He:

; (8:30)

[l YYACTKOB C TPELLWHAMM B PACTAHYTOI 30He:

1[1] [1] [1]
AR Vi AT (8.31)

B chopmyre (8.30)



[ l] [ 1]
" A2 - kpuBMBHEI COOTBETCTBEHHO OT HEMPOLOKUTENLHOTO AeliCTBMA KPATKOBPEMEHHBIX
HarpysoK 1 oT NPOAO/DKUTENBHOTO AECTBUS MOCTOSIHHBIX M BPEMEHHbIX [/ITESTbHbIX HArpy30K.

B chopmyre (8.31)

1
"]l - kpuBM3HA OT HenpomoKTENLHOTO AEiCTBMA BCell Harpysku, Ha KOTOPYIO NPOM3BOASAT
pacyeT no fedopmauysam;

1
712 - KpuBM3HA OT HEMPOAOIDKUTENLHOMO AeliCTBIA MOCTOSHHBIX Y BPEMEHHBIX [/MTENbHBIX
Harpysok;

1
"J3 - kpuBusHa OT NpoAOMKUTENLHOrO AElCTBUA MOCTOSIHHBIX U BPEMEHHBIX AMMTEMbHBIX
Harpysok.

» r

) L)
KpvausHbl 47 /1, 2n 3 onpepenatoT cornacHo 8.27.

1

8.27 KprBUW3Hy Xene3006EeTOHHbIX 3/IEMEHTOB + OT AElCTBMSA COOTBETCTBYHOLLYIX HArpy3ok (8.26)
onpegenstoT no opmyre

N | =
| &

, (832

rge M - yEruGatoLLyii MOMEHT OT BHELLHei Harpysku (C Y4eTOM MOMEHTa OT NPogosbHOM cwbl V)
OTHOCUTENIbHO OCW, HOPMaslbHOM M/IOCKOCTU AENCTBUA M3rnbatolero MOMeHTa U NpOXOAsLLeit
yepes LieHTP TSHXKECTU MPUBEAEHHOTO MONEPEYHOT0 CeYEHNS 3NIEMEHTa,;

D - uarmbHas XecTKoCTb MPUBEEHHOTO MOMEPEYHOro CeueHUs afieMeHTa, onpeaenaemas no
topmyne

D= Eydyey , (8.33)

roe 1 mMofy/b AedhopMaLn 6eToHa, ONpeaeieMblii B 3aBMCUMOCTU OT NPO/0/IKUTEbHOCTM
[leiicTByA HarpysKku 1 Temneparypbi;

fved . voment VHEpLUMM NpUBEAEHHOTO MOMEePEYHOr0 CEYEHMs] OTHOCWUTENIbHO ero LeHTpa
TSDKECTU, ONPEENAeMblii C yUETOM HA/IMUMS WM OTCYTCTBUS TPELLWH.

3HaueHuss mogyss aechopmaLm 6eToHa 51 momenTa VHEpPLUWN NPVBEAEHHOrO CeueHMst Lred
[NA 3NieMeHTOB 6e3 TPELLWH B PACTsIHYTOM 30HE U C TPeLHaMM ONpeenisiioT COOTBETCTBEHHO MO
8.28 1 8.29.

YKecTKoCTb *ene306eTOHHOro 3/IEMEHTa Ha yuacTke 6e3 TpeLyH B pacmHyToM 30He

8.28 XecTKOCTb XeNle306eToHHOro afiemMeHTa & Ha ydacTke 6e3 TpewwH onpefensitoT ro
chopmyre (8.33).

MOMEHT VHepLn Ired NPUBELEHHOTO CEUYEHMUsI fIEMEHTA OTHOCWTENIbHO €ro LIEHTpa TSXecTu
onpeersoT Kak /151 CIUIOLLHOTO Tefia No 06LyM NpaBuiaM CONPOTVBIIEHNS YTPYTVX 3/IEMEHTOB C
y4eToM Bceli nowpamn ceveHrst 6eToHa U Nowaaeit pacTsiHyToli apmaTypbl ¢ KoaddmuyeHTamm

NpUBEieHNs PACTSHYTOl apMaTyphl K GETOHY © 1 CKATO apMaTypbl &'
I,.gd=f+fsoc+fsoz" (8.34)

roe I - MOMEHT MHEpUMM GETOHHOrO CEYEHUs OTHOCUTESbHO LIEHTPA TSHKECTU MPUBELEHHOTO
nornepeyvHoro CeYeHnst afieMeHTa, KOTopbIi Npu TeMnepartypax Harpesa Ao 400 °C onpeaenstoT no
opmyre (6.15) n npu 6osiee BbICOKOI TeMneparype - cornacHo 6.16, 6.20 n 6.21;

s . MomenHTbI VHepLMM nrowpaeil cevyeHnst COOTBETCTBEHHO PACTSHYTOW W CxXaTtoil
apMaTypbl OTHOCUTE/LHO LIEHTPA TSHXKECTU NPMBEAEHHOTO MOMEPEYHOro CEeYEeHNsT ANieMeHTa

i

&
’



- 2
=40 —y,) : (8.35)
IIs =A; e _a.)Q- (8.36)*

KoadhchrumeHTbl NpriBeAeHUss PacTsiHyTOV apMaTypbl K 6ETOHY

s
By 8.37)*
* ®OpMy/ibl COOTBETCTBYIOT OpUruHasly. - MNMpumMeyaHvie n3rotoButens 6asbl AaHHbIX.
1 cXaToli apmaTypbl K 6eTOHY
)
| (8.38)

roe e oy Ba MOZY/M YNPYrocT! pacTsHYTOW W CxaToli apMaTtypbl onpeaensioT no copmyre

(5.18) B 3aBMCMMOCTY OT TEMMNEPATYPb! PACTSIHYTOV 1 CXaTOl apMaTypb.

[onyckaetca onpeaenite MOMEHT UHepLK Lrea 6e3 yyeTa apmartypbl corfacHo 6.16, 6.20 n
6.21. 3HaveHna moayna dedpopmaumm 6etoHa B cdhopmynax (8.33), (8.37) m (8.38) npuHumarot
paBHbIMM:

Npu KPaTKOBPEMEHHOM [ieCTBUN HArpy3Kkn 1 Harpese

Ey =epEy (8.39)
roe P - KO3(hPMUMEHT, yuUTbIBAIOUMI B/MSIHWE KPATKOBPEMEHHOI nonsyyecT GeToHa U
NpVYHYMaeMmblii Ana 6eToHa coctaBoB (Tabmmua 5.1):
N1-3,6,7,10,11,19-21 0,85
N4,5,8,9,23,24 0,80
N 12-18, 29, 30 0,70

npvi NMPOAO/DKMTENlbHOM AENCTBUM Harpyskm 1 Harpese By = E'-‘JT, KOTOPbIA onpegensatT no
copmyne (5.10) B 3aBMCMMOCTM OT TemnepaTypbl 6eToHa B LEHTpe TAXEeCTU npuBeaeHHOro
CEeYeHMs.

PaccTosiHme OT HauGosiee CXaToro BOJIOKHA GETOHA A0 LEeHTpa TSKECTU MpuBeAeHHOro

NoNepeYHOro CeYeHst 3a/IEMEeHTa onpeaensioT no copmyre

By o red

Aed (8.40)

4

5 o
rae “ered . craTMdeckuii MOMEHT MPUBEEHHOrO CEYEHUss B/eMEeHTa OTHOCUTENLHO Hauboriee
CXaToro BOsiokHa 6eToHa, paBHbIi

Sc,:red =5, + 8, +S:sco-'l; (8.41)

A nowaap NpYBELEHHOrO MOMEPEYHOr0 CeYeHVs afieMeHTa, onpeaenserca no dopmyne
(6.27), a ee cTaTN4eCKMIi MOMEHT OTHOCUTE/TEHO Hanbosiee CxaToro BosIokHa 6eTOHa



Sc = A’red 0’5h; (8.42)

A S A Se MnsioLpaW NONepPeyHoOro CEUYEHNst 1 UX CTATUYECKE MOMEHTbI OTHOCUTESbHO
HanBosiee CKAToro BOSIOKHA 6ETOHA, COOTBETCTBEHHO PACTSIHYTOM 1 CXaTol apMaTypsbl

Sse = Ay (8.43)
se = Ao (8.44)

XKecTKOCTb Xene306eTOHHOr0 3/1leMeHTa Ha ydacTke C TpeLyHaMmn B pacTsHyTON 30He

8.29 )KecTKoCTb Xenie306ETOHHOTO 3/IEMEHTa Ha ydacTkax C TpelwpmHaMn B pacTAHYTOl 30He
onpefersoT C yYETOM CrieflyoLLyIX MOSIOXKEHUIA:

ceueHust nocrie AedpopMMpPOBaHUS OCTaKOTCA MIOCKMUY;
HanpsixeHvie B 6ETOHE CXATO 30HbI ONPeAENAtoT KaK AJ1s1 Ypyroro Tena;
paboTy pacTsiHyToro 6ETOHA B CEYEHUM C HOPMaJTLHOI TPELLYHOW HE YUUTLIBAIOT;

paboTy pacTsiHyToro GeTOHa Ha Yy4acTKe MeXay CMeXHbIMW HOPMasbHbIMW TPELMHaMM
YUMTBIBAIOT NOCPEACTBOM Koadhchuumenta ¥ 5 |

YKeCTKOCTb Xene306eToHHOTo anieMeHTa & Ha yuacTkax C TpeupHamu onpeaensitoT no
chopmyre (8.33) n NpuMHUMALOT He 60osiee XeCTKOCTH 6e3 TPeLLyH.

MOMEHT MHepLmn Lred NPUBELEHHOTO MOMEPeYHOro CeYeHUst 3eMeHTa OTHOCUTESbHO ero
LieHTpa TSHXKECTW ONPeAersitoT Mo O6GLMM NpaBwiaM CONPOTUBIIEHNS YNIPYIUX 3/IEMEHTOB C YYETOM
MJOWAAN CeYeHUsi GETOHA TOSbKO CXaToli 30HbI, M/OLRAEN CeueHust cxaToil apMaTypbl C

KO3(hMUMEHTOM MpuBedeHWs apmaTypbl Kk 6eToHy *sl  n  pacTanyToii apmatypel c

K03th(hMLMEHTOM NMPUBEAEHUS apMaTypbl K 6eToHy ~52 o chopmyrie

Imd = fb +Is°‘s2 + fsc‘fsly (8_45)

roe !5, ‘(5, L5~ MomenTbl VHepLWM niowazieli cevyeHnsi COOTBETCTBEHHO CXaToil 30HbI BETOHa,
pacTsiHyToli 1 CXaToil apMaTypbl OTHOCUTENBHO LIEHTPA TSXKECTU MPUBEAEHHOTO MOMepeyHoro

ceueHnst 6e3 yueTa 6eToHa PaCcTSIHYTOM 30HbI.

3HauveHust Iy onpegensoT cornacHo 8.30.

3HaueHus I mfs onpegenstoT no chopmynam (8.35) 1 (8.36), nMpuHAMAs Y= paBHbIM
paccTosHMo OT Haubosiee CXaToro BOJSIOKHA 6GeToHa [0 LEeHTpa TSXecTU MpuBeAeHHOro
nonepeyYHoro ceveHust 6es yyeta 6eToHa pacTAHyTOW 30HbI (PUCYHOK 8.3).

a) 6)

Ep Oy = 4Ly g, £

o

e F

1 - UEHTP TSXKECTU NPUBELEHHOTO CEYEHNs

PucyHok 8.3 - CxeMa HanpsixeHuii 1 aedpopmayii B NprBeAeHHOM MornepeuHoM CeHeHMN afieMeHTa

'_‘
[
> N / '
/ I
]
/[
—— = —)
0’ = Esnﬁs.m—f,r h H = I'n.mL.\_a-r.r.'..'



C TpeLmHaMm Npy pacyeTe no Aechopmavmsam, Npu AeicTBUN N3rnbatoLLero MomMeHTa (a),
M3rnbatoLLEr0 MOMEHTA M NPOAO0SbHON cwubl (6)

L5 M3ru6aembix 3/eMeHTOB
Yom =T (8.46)

rae M - cpedHss BbICOTA CATOl 30HbI BETOHA, YUMTLIBAIOLLAS BIMAHNE PAGOTbl PACTAHYTOrO
6eToHa Mexay TpeLyHamu 1 onpeaensemas cornacHo 8.31.

3HaueHust koathPULMeHTa NPUBEAEHUS CKAaTol apMaTypbl k GeToHy “s1 onpegensior no

chopmyre (8.14) 1 KOIPULMEHT NPUBEAEHUA PACTSHYTON apMaTypbl K 6eToHy 32 no dopmyre

- Es,red,i
5=
T By (8.47)

MpuBefeHHbI Moaynb gedopMaumn cxkatoro 6eToHa onpegendtoT no copmyne (8.15).

MpuBeaeHHbI MoAynb AedopMaum pacTsHyTon apmatypbl i red s onpefessT C YY4eTOM
B/VSTHUA PaCTAHYTOro 6eTOHa Mexay TpeLLHamm no opmyre:

B
Es,rsd,f =
Vs (8.48)

roe By onpegenaoT no copmyne (5.18). 3HaueHue Koadcpuuverta ¥ onpepensitoT no
copmyre (8.21). [lonyckaetcs npuHumath ¥ 1, cneposatensHo ¥s2 T ¥l Mpn atom, ecrm

ycriosve 8.20 He YI0B/IETBOPSAETCS, PacHeT NPOM3BOAAT C yueToM koadpdpuumenta ¥ s no chopmyre
(8.21).

8.30 MOMEHT VHepLuv N/IOLLRN CEYEHUS CXATOM 30HbI 6ETOHA Iy onpegensoT:
a) Npu feiicTBUN TOMLKO n3rnbatowero momenta M :

[0 3N1IeMEHTOB NPSAMOYIOJ/IbHOrO MONEPEYHOro CeYeHMs No chopmyse

: (8.49)

011 9/IEMEHTOB TaBpOBOrO (CO CXaTOl NOJKOW) M ABYTAaBPOBOrO MOMEPEYHbIX CEYEHW C
, , y . Xy B,
HY/IEBOIA SMHVET, PACTIONIOKEHHON B pebpe Hivke cxatoii nosku (“* * “F), no chopmyrne
b ()~ ’
Iy =dpy+ Iy — e TS |yapp B g5
3 12 hy
; (8.50)
6) npu AelicTBuM msrnbatolero Momenta 1 npogonkHoii cubl & (cxumaroweit um

pacTarvBaloLLei):

[0/ 3N1IeMEHTOB NPSAMOYTOJ/IbHOr0 MONEPEYHOro CeYeHns o hopmyse

2
& 3
Iy = %[1 +12[y'3—m - 0,5]
X.
" ; (8.51)

0N 3/IeMEHTOB TaBPOBOr0 (CO CxXaTol MOJKOM) M ABYTaBPOBOro MOMEPEYHOr0 CEeYEHWA C

~ ~ o ~ E > hf
HY/IEBOI JIMHNE, pacrnosIoXKEHHO B pebpe HKe CxaTol Nosku ( ), No chopmyrne

2

i N @) -wid
;b=bﬂ+1+12 Yam 5 +w1+12 Yom s
3 o 12 iy

(8.52)



o %, LA,
B Tex cnyuasix, Korga onpeaensdemMasi CorniacHo 8.31 BbICOTa Cxatoli 30Hbl ™ = | MomeHT

nHepummn Ly

BbIUVC/AIOT Kak [/ SMEMEHTOB MPSMOYTO/bHOrO MOMEPEYHOro CeYeHust Mo
b=b.
chopmyrnam (8.49) v (8.51), npuHumas £

8.31 [1ns m3rnbaeMbIX 3/IEMEHTOB MOJSIOXEHWE HEelTpasbHON ocu (CpeaHelt BbICOTbI CXaToi
30HbI 6ETOHA), ONpeaensoT U3 ypaBHeHUs

Spo = 002850 ~ 2250 (8.53)

roe Sf’“, 550 1 550 - craTdecKie MOMEHTbI COOTBETCTBEHHO CKATOM 30HbI 6eTOHa, PacTsiHyTOl 1
cxaTolt apmaTypbl OTHOCUTESIbHO HeUTpasibHO OCH.

[/191 35IeMEHTOB MPSIMOYTO/IHOTO NOMEePEYHOro CeUeHst 6e3 CXaToli apMaTypbl BbICOTY CKaTOA

30HBI ™ OnpeenaloT no hopmyre

m =hD[\I0~"5a52)2 +2F‘150-'52 _.usc‘fsE]

(8.54)

Lna nNpsiIMOYroslbHbIX CEYEHWIA C PacTAHYTON U CXaTOW apMaTypoii BbICOTY CXaTOW 30HbI
onpeaensoT no chopmyrne

3 — L
Xm =;30[\,(#sas2 tpgog )t 2(psoy tpsoy % Yoo +F‘sasl)]
u . (8.55)

[na TaBpOBbIX C MOSIKOW B CXaTOW 30HE W [ABYTABPOBbIX CEYEHW BbICOTY CXATOW 30HbI
onpegenstoT no dopmyre

C C g C ok
X =kg \/(f-ﬁsaﬂ +,u50-'sl+,uf) +2(.U’sce.52 50y %D"',uf %ﬂ)_

~ a0y +.u:sa:sl +P:If))- (8.56)
=
by 8.57)
A
T by (858)
'}
_ 4y
o=
! by | (8.59)

A
rae Y - niowaapb nonepeyHoro CeYeHMs CBECOB CKATBIX MOJIOK

Ay =(by =blhy (8.60)

1A BHELIEHTPEHHO CXaTblX M BHELLEHTPEHHO PacCTAHYTbIX 3/IEMEHTOB MOJIOXeHne Hel‘/‘ITpaJ'Ib HOWA
0CMW, BbICOTbI CXXaTO 30HbI onpeaendarT U3 ypaBHEHNA

fgtogipgtagia

= -
Spp ~ o280 Yot S (8.61)

roe N - paccTosiHMe OT HeifTpanbHOW OCM [0 TOUKW MPWIOKEHW MPOAOSbHON cumbl &V,

OTCTOSILLEl OT LIEHTPA TSXKECTU NOJHOTO CeveHus (6e3 yueTa TPeLLpH) Ha paccTosiHm “0 ~ MIN ;

‘75’9, SE’U, ‘ISU, SS”, 10 1 %50 - momenTbI VHEPLMN 1 CTATUYECKME MOMEHTbI COOTBETCTBEHHO
CXKaTo 30HbI GETOHA, PACTAHYTON 1 CXaToW apMaTypbl OTHOCUTE/IbHO HEWTPasbHOM OCH.



[Jlonyckaetcsi 3HauYeH/e BbICOTbI CXATOW 30Hbl 3/IEMEHTOB MPSIMOYIO/IbHOTO CEYEHWs Npu
neiicTum narnGatowero Momenta M 1 npogonsHoli cunel & onpegenaTs no chopmyne

+ '}red N

Koy = I
" m AredM ,

(8.62)

rae "Ml - BLIUMCIIAIOT KaK 418 U3rMGaeMbIX 3ieMEHTOB COTNacHo 8.31;

Jred , rea MOMEHT VHEPLUM NPUBEAEHHOTO MOMNEePEeYHOro CeYeHuns asieMeHTa OTHOCUTE/IbHO
ero ueHTpa TAXeCTU W M/owab MPUBELEHHOTO MOMEPEYHOro CeYveHus, onpefensemMble 1A
MOJHHOTO ceyeHus anemeHTa (6e3 yuera TpeLyH) cornacHo 6.16-6.18, 8.28.

B dhopmyre (8.62) 3Hak "nsoc" NpuHUMAOT NP CXMMAatoLLEl NPOAObHOV cune, a 3HaK "MuHyC" -
Npwv pacTArvBatoLLeit NPo0/bHON cue.

8.32 XKecTKOCTb M3rmbaemblx Xene306eToHHbIX 3/IEMEHTOB AOMNycKaeTcs onpefenaTb Mo
topmyne

b= Eb,red,f‘qsz(hﬂ ~ ) , (8.63)

roeZ - pacCTosHMe OT LUEeHTpa TAXKeCTW PacTsHyTOW apmaTypbl A0 TOYKM MPUIOXKEHUS
paBHOZEVCTBYIOLLEI YCWWIA B CXaTOl 30He.

[N areMeHTOB MPsIMOYTO/IbHOTO CeveHnst 6e3 yyeta cxaToli apmaTypbl 3HaueHve 2
onpeaensoT no chopmyre

Z=hD_Kme3. (8.64)

Ona anemMeHTOB MPSMOYro/ibHOrO, TAaBPOBOrO C MOJSIKOM B CXaTOW 30He W [BYTaBPOBOro
nonepeuHbIxX Ce4eHii AonyckaeTcs NpUHUMAaTL = 08k

8.33 [pornbbl xene3o6eToHHbIX 3/IEMEHTOB MOXHO OfpeensaTb Mo O6uwuM npaswiam
CTPOWTENbHON MEeXaHVKW C WCMO/Ib30BaHWEM BMECTO KPVBU3HbI HEMOCPEACTBEHHO U3MMOHbIX
ECTKOCTHbIX XapakTepucTyK L' nyTem sameHs! ynpyrux n3rmbHbIX xapakTepucTuk #1 B pacueTHbIX
3aBUCUMOCTSAIX Ha yKasaHHble xapaktepucTuku £, BoluncreHHsle no dopmynam (8.33) u (8.66).

Mpn COBMECTHOM AeCTBUM KPATKOBPEMEHHBIX U JJTE/bHBIX HArpy30K 1 TEMNepaTyp, NosHbIii
nporvué 3/emMeHToB 6e3 TpeuwH M C TpeuyHaMu B PacTsHyTOli 30He onpeaensiioT nyTem
CYMMVPOBAHWSI MPOTVGOB COOTBETCTBYIOLLYIX HATPY30K W [ASIMTENbHOCTU Harpesa, Mo aHasorum ¢
CYMMVPOBaH/EM KPUBK3HbI COTMAacHO 8.26, MPUHUMAs XECTKOCTHble XapakTepucTukn £ B
3aBMCMMOCTU OT YKa3aHHOWi B 3TOM NyHKTE MPUHATOM MPOAO/DKUTENBLHOCTY  AelCTBUS,
paccmaTprvBaemoli Harpysku W Harpesa. JlonyckaeTcsi npu  ONPEAeseHN  KECTKOCTHbIX

xapakTepucTuk £ afieMeHTOB ¢ TpeLyHaMy B PacTAHYTOM 30He NPUHMMATEL Koadduument ¥ s ~ 1.
B 3TOM crydae npu COBMECTHOM [elCTBMM KPaTKOBPEMEHHBIX W A/MTENbHbIX Harpysok W
Temnepartyp, MoSHbI NPOrMG 3MIEMEHTOB C TPeLMHaMy B PacTsHYTOW 30He OnpejersitoT myTem
CYMMMPOBAHMA MNPOrMGOB OT KPATKOBPEMEHHOro [eicTBUS KPaTKOBPEMEHHbIX Harpysok U
Temnepatyp M OT [/MTENbHOTO AelCTBMA A/MTEeNbHbIX Harpy3ok W Temnepatyp, C Y4eToMm
COOTBETCTBYIOLLIIX 3HAUEHNIA KECTKOCTHBIX XapaKTepucTuk £, kak aTo NPUHATO [/19 S/IEMEHTOB 63

TPEeLLYH.

8.34 [ u3rMbaemblx 3/EMEHTOB MPSIMOYTO/IbHOrO, TABPOBOIO M [BYTABPOBOIO CEYeHMii
KPVBU3HbI Ha YYacTKax C TpeLLWHaMM B PACTSIHYTO 30He JOMycKaeTcsl onpeaenaTs no hopmyre

2
[1] _ M- (OEbh Rbf,seri

r @IEsz.ssz

, (8.65)

rae koaddprumentsl ¥ npuHrmaroT no Taénmue 8.1, ¥'2 - no Ta6nuue 8.2.

Tabmua 8.1

By KoadhcpuumeHtsl P1 npu sHauermsx “*s! | pasHbix

< | 0,20 || 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 [[0,45 |/ 0,38 | 0,34 ||0,30 || 0,27 || 0,25 | 0,23 |/ 0,22 | 0,20
0,2 ||0,69 ||0,65 || 0,59 [[0,55 || 0,48 | 0,43 ||0,39 | 0,36 || 0,33 | 0,31 ||0,29 | 0,27
04 (0,73 ||0,69 || 0,65 |[0,61 || 0,55 | 0,50 ||0,46 | 0,42 || 0,40 | 0,37 ||0,35 | 0,33
06 | 0,75 | 0,72 |[ 0,68 ||0,65 ||059 ||0/55 |[0,51 || 0,47 || 0,45 |[0,42 ||0,40 || 0,38
0,8 ||0,76 || 0,74 || 0,71 |[0,69 || 0,62 | 0,58 ||0,54 | 0,51 || 0,48 | 0,46 || 0,44 | 0,42
1,0 ||0,77 || 0,75 || 0,72 || 0,70 || 0,65 | 0,61 | 0,57 || 0,54 | 0,52 | 0,49 | 0,47 || 0,45
porg = :Tsuaﬂ; Hy =L}b_hj)k} +%@'§1
Tabnmua 8.2

KOBL’*)(E:/ILI,VIGHT KoadpchmueHTsl #2 npu sHauenmsx #® 51, pasHbix
My Fflf 037 0,07-//0,2- || 0,2-|0,4-||0,6-| 0,8-|| & |0,07-| 0,1- 0,2-] 0,4- | 0,6- | 0,8-

, 01 |02 |04 |[06 |08 ||1,0 |007 | 01 |[02 |04 |06 |08 |10
HenpogomkvtenbHoe aelicTBUe Harpysok v TeMnepartyp MpogokvTenbHoe AelicTBUe Harpysok u

Temneparyp

0,0 0,0 0,16| 0,26 ||0,16(0,17{0,27|0,17|0,17|0,15| 0,24 |0,14(0,23(/0,13|0,12|0,12
0,0 0,2 0,20|/ 0,20 ||0,20((0,21{0,22]/0,23]/0,23|/0,18| 0,28 |/0,18(0,17(0,17| 0,17 0,16
0,0 0,4 0,22/ 0,23 | 0,23/ 0,24|0,26(0,27([0,28| 0,21/ 0,21 | 0,21/ 0,21|0,21/0,20{[0,20
0,0 0,6 0,24) 0,25 ||0,25(/0,27/0,290,310,32|/0,23| 0,23 |/0,23{{0,23|/0,24| 0,24 0,24
0,0 0,8 0,25| 0,26 ||0,27(/0,29((0,32{0,34|0,36|/0,24| 0,24 |/0,25(/0,25((0,26 0,27 0,27
0,0 1,0 0,26 0,27 ||0,28(/0,30{0,34{0,37|0,39|/0,25| 0,26 (/0,26 0,270,281 0,29] 0,3
0,2 0,0 0,24) 0,23 ||0,23(/0,22({0,210,210,20|/0,20|/ 0,21 (/0,20((0,18/0,16|0,15|0,14
0,4 0,0 - /0,31 [[0,290,27|0,26/0,25|/0,24|| - | 0,27 ||0,26|0,22| 0,19/ 0,18 0,17
0,6 0,0 - /0,38 [[0,36]0,33{0,30]/0,28|/0,27|| - /0,34 |[0,31}0,27]0,23]/0,20(/0,19




0,8 0,0 - - 0,4310,3810,35{0,32(0,30| - - 0,37/0,31(0,260,23/0,21
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 0,2 0,291 0,28 {0,281 0,28(0,27 0,27 |{0,27||0,27 || 0,14 |/0,25(/0,23|/0,21]/0,20]/0,19
0,4 0,4 - 0,41 ({0,40((0,39(/0,39(/0,38|/0,38| - 0,26 ||0,36(/0,33|/0,31//0,29],0,28
0,6 0,6 - - 0,53|/0,52((0,51(/0,50{ 0,49 - | 0,38 ||0,48(/0,44(0,410,38|0,37
0,8 0,8 - - 0,66(0,64|0,63|0,62|0,61| - - 0,61(0,56(0,511{0,48(0,46
1,0 1,0 - - - 1/0,77|0,75(0,790,73| - - - 10,680,631 0,59 0,50
oy %@51 b g =%+%alﬂvﬁf =(bfb’;b)kf-

XKecTKoCTb 13rrbaembIX aIEMEHTOB C TPELWHaMMN B PACTAHYTON 30He AonyckaeTcs onpeaeniTb
no coopmyrne

01E 4 A NG

D= 2
M - bk Rbf,ser,f )

(8.66)

Kpu1BU3HY BHELLEHTPEHHO CXaTblX 3/IEMEHTOB, a Takke BHELEHTPEHHO PacTAHYTbIX 3/IEMEHTOB

npu npuioxeHm cusl & BHe paccTosiHua Mexay apmatypamu £ 1 ' Ha yuacTkax ¢ TpeLyHamm
B pacTsHYTOI 30He onpeAaesstoT no yopmyre

1 N
—=tz
r

SredEb,red,f , (8.67)
roe Sred onpeaenstoT no goopmyre (8.41) n By reds no goopmyre (8.15).

OnpepeneHne KpUBM3HbI Xenne306eTOHHbIX 3/IEMEHTOB Ha OCHOBE Aed)opMaLMoOHHOV Moaen

8.35 [Mo/Hy0 KPVBU3HY Xene306eTOHHbIX 3/IEMEHTOB Ha yyacTkax 6e3 TpewyH B pacTsiHyTol
30HE CeyeHust onpeaenstoT no dopmyrne (8.30), a Ha ydacTkax C TPEeLWHaMU B PacTsHYTOlM 30He
ceueHvs - no chopmyre (8.31).

3HayeHVst KpUBU3H, BXoaaLmx B chopmysibl (8.30) 1 (8.31), onpenenstoT U3 peLleHns CUcTeMbl
ypaBHeHWli cormacHo 7.3.16 CM 52-101 [1]. Mpu 3TOM nNpu OnNpefeneHn KpuBU3H OT
HEMPOAO/DKTENBbHOTO AeViCTBMA Harpyskn U KPaTKOBPEMEHHOTro HarpeBa B pacyete WCMosb3yoT
Ovarpammbl  KpaTKOBPEMEHHOTO AehOpPMUPOBAaHMS CXATOro W pacTsAHYTOro 6GeToHa, a npu
onpejeneHun KpyBu3H OT NPOJO/DKUTENBHOTO AENCTBMA Harpysku v Temnepatypbl - guarpammbl
O/mMTeNbHOTO  AedopMupoBaHnst 6eToHa C pacyeTHbIMU XapakTepucTukamu A1 npefenbHbIX
COCTOSHWIA BTOPOW rpynmb.

9 KOHCTPYKTVBHbIE TPE6GOBaHNS

O6LLYe NOOXEHUs




9.1 Ans obecneyerus Hecyleli cnoco6HOCTH, MPUrOAHOCTU K HOPMasbHOM 3KCruyaTalmm 1
[10/TTOBEUHOCTU GETOHHBIX W Xesie306ETOHHbIX KOHCTPYKLMIA NOMUMO TpeGoBaHMiA, onpeaensiemMblx
pacyeToM, crieflyeT BbINOSHATL KOHCTPYKTUBHbIE TPEGOBAHNS:

Mo reoMeTpPUUECKUM pasmepam 3/IEMEHTOB KOHCTPYKLIMIA;

Mo apMVPOBaHVIO (COAEPXaHUIO 1 PACTIONIOKEHUIO apMaTypbl, TOMLMHE 3aLLMTHOTO C/losi GETOHA,
aHKepOBKe U COeayHEeHNSIM apMaTypbl);

Mo 3aLyTe KOHCTPYKLUIA OT He6IaronpuaTHOTO B/MSIHUA BO3AENCTBWIA cpeabl.

eomeTpuyeckue pasmepbl KOHCTPYKLWIA
9.2 MyHMMasbHblE TeOMeTpUYeckre pasMepbl CEYEHW KOHCTPYKUMWIA crnepyeT HasHavaTb
TakuMu, 4To6bl 0becneyvBaTh:
HECYLLYIO CMIOCOBHOCTb KOHCTPYKLMK;

BO3MOXHOCTb HaZ/IeXallero pasmeLleH s apMaTtypbl (PacCcToaHUA Mexay CTEPXHAMM, TOMLYHA
3aLLMTHOTO C/1051 6ETOHA 1 T.4.), €€ aHKEPOBKM U COBMECTHO paboTbl C 6ETOHOM;

[LOCTaTOUHYHO XECTKOCTb KOHCTPYKLW;

HEOBXOAMMYIO OFHECTOMKOCTb, BOJOHENPOHWLAEMOCTb, TEMIo- U  3BYKOM30JSLMIO,
KOPPO3VOHHYIO CTOKOCTb, PaAMaLIMOHHYIO 3aLLyTy KOHCTRYKLIMIA 1 T.M.;

BO3MOXHOCTb KQUeCTBEHHOIO V3rOTOB/IEHUS MPY GETOHMPOBAHWN KOHCTPYKLIWIA.

9.3 MuHMUMasbHble pasMepbl MOMEPEYHOTO CEYEHWSI MOHOSMTHBIX KOHCTPYKUWIA (41
o6ecneyeHnst KaUuecTBEHHOIO M3rOTOB/IEHNS) PEKOMEHAYETCS NPUHAMATL HE MEHEE:

80 MM - 4/19 CBOZI0B Y KYMOJI0B;
40 MM - /191 M/IOCKOCTHbIX 3/IEMEHTOB.
PasmMepbl ceyeHUin BHELLEHTPEHHO CXaTbiX 3/EMEHTOB /19 06EeCneveHnst UxX XecTKoCTu

ID/
PEKOMEHIYETCA MPUHUMATL TakWMK, 4TOBbl WX TMBKOCTb i B /I060OM HanpaBfieHn He
npeBbILLa/a NpeAebHbIX 3HaUeHA, ykasaHHbIX B Tabmue 9.1.

Tabmmua 9.1
OreMeHTb! i fi
MpenensHas rmbkocTb BHELEHTPEHHO CXaTbIX 3/IEMEHTOB Mpu
Temnepatype 6eTOHa B LEHTPE TSHKECTM ceyenus, °C

20 50-100 300 500 700 900
BeToHHbIe 90 80 60 50 45 35
XKenesobeToHHble 200 145 90 55 - -

Mpvmevanve - 1A xene306EeTOHHbIX 3/IEMEHTOB C OAHOCTOPOHHMM apMVPOBaHVEM

npeaensHble rMbKOCTU MPUHUMAOTCS Kak /11 GETOHHbIX 3/IEMEHTOB.

9.4 B KOHCTPYKUMAX 34aHWIA U COOPYXEHWI, NCMbITbIBAIOLLMX TEMMNEPATYPHbIE 1 BI2XKHOCTHbIE
BO3JelCTBYA, CrieflyeT npegycmatpvBaTb WX paspesky TeMnepaTypHO-yCafouHbIMK LLBAMW,
paccTosHust Mexay KOTOpPbIMU HasHa4aloT B 3aBUCWMOCTM OT TeMMepaTypHbIX YC/0BUA K
KOHCTPYKTUBHbIX 0COGEHHOCTE coopyxeHns (6.27).

Mpy HepaBHOMepHOW ocafke (hyHIAMEHTOB crieflyeT npedycMaTpvBaTb pasgereHue
KOHCTPYKLMIA 0Ca10UHBIMY LLBAMMW.

ApmupoBaHue



3awyTHbIN croli 6eToHa

9.5 Apmartypa, pacrnosioeHHast BHYTPU CEYEHUS KOHCTPYKLW, [JO/DKHA UMETL 3aLLUTHbINA Crioi
6eToHa (KacaTefbHOe pacCTOosiHe OT MOBEPXHOCTW apmaTypbl A0 COOTBETCTBYHOLUEW rpaHu
KOHCTPYKLWIA), 4TOObI 06ecneunBaTh:

COBMECTHYI0 paboTy apmaTypbl C 6ETOHOM;

3aUMTy apMaTypbl OT BHELLHWX BO3AEWCTBUIA (TEXHOMOTMUYECKMX, TEMMEPATYPHbIX, B/IAXKHOCTHBIX
nT.a);

BO3MOXHOCTb aHKePOBKM 1 CTbIKOBaHUS apMaTypbl;
OrHECTOMKOCTb 1 OTHECOXPAHHOCTb KOHCTPYKLWIA.

9.6 ToNUWHY 3alWMTHOrO c/losi GETOHA CrieflyeT MPUHUMATb B 3aBUCMMOCTM OT HasHaYeHus
KOHCTPYKLMW, XapakTtepa pa6oTbl apMaTypbl B KOHCTPYKUMM W TemnepaTypbl. MuHAMasbHble
3HAYEHS! TOJILYHbI 3aLLYTHOTO C/I0si BETOHA CrieflyeT NPMHUMATL He MEHee:

20 MM - 451 pa6oyeli apMaTypbl B MOHO/MTHBIX KOHCTPYKLMAX;

15 mm - ana paboyeli apmaTtypbl B COOPHbIX KOHCTPYKLMAX;

Ha 5 MM MeHbLUe - /11 KOHCTPYKTVMBHOW apmaTtypbl, MO CPaBHEHWIO C TPEBGYEMOI TOJLLYHOM
3aLLMTHOrO /105t 6eToHa AnA paboyein apmaTypsl;

BO BCEX C/ly4asix - HE MEHEEe AVameTpa CTEPXHS apMaTypbl.

MuHMManbHas TosLHA 3aLWyTHOrO €los 6eToHa [0/DkHA ObITh NPY TEMNepaType apMaTypbl:

o150 g0 100 °C BK/HounTENILHO 15¢:
o1 100 go 300 °C BK/oUUTESbHO 2,04
0T 300 °C BK/IOYUTENLHO 254,

MVHUMasTbHbIE PACCTOSTHUS MEX/y CTEPXHSIMU apMaTypbl

9.7 MVHMUMasbHble PACcCTOSIHUS B CBETY MeXy CTepXHsIMV apMaTypbl criefyeT NpuHUMaTh
Takumy, 4ToGbl 06ECNeYMTb COBMECTHYIO paboTy apmaTtypbl C GETOHOM U KauyecTBEHHOe
M3rOTOB/IEHVE KOHCTPYKLW, CBSI3aHHOE C YK/IaAKOV M YNNIOTHEHEM GETOHHOI cMecu, HO He MeHee
Hanbo/bLLIErO AAMETPA CTEPXHS!, & TaKKe He MeHee, MM:

25 - MpU TOPU30OHTA/LHOM WM HAK/IOHHOM TMOJIOKEHWM CTEPXHEl HWKHEe apmartypbl,
pacnosioXeHHo B 0AVH Wi AiBa psiaa;

30 - 70 e, 419 BepxHeli apmaTypsbl;

50 - TO Xe, NPy PacrosIoXXeHNN HIDKHEl apmaTypbl 6osiee YeM B ABa psifa (KpOMe CTepxHei
[BYX HKHUX PSIA0B), & TakKe NPy 6ETOHVPOBAHN CTePXHEN B BEPTUKAUTbHOM MOJIOXKEHN.

Mpoao/ibHoEe apMMpoBaHye

9.8 B enie306€eTOHHbIX 3/EMEHTax Mowaab CeYeHus NpoAosbHOM pacTaHyTol apMaTypsbl, a
Takxe CXaTold, ec/im oHa TpeGyeTCs MO pacyeTy, B NPOLEHTAX MOWAAN CeYeHnst 6ETOHA, paBHO
NPOM3BEAEHNI0  LWMPWHbI  MPSIMOYTO/IbHOrO  CeYeHWst J/M60  LWMpUHLI  pebpa  TaBpPOBOrO

by = A5 100%
(OABYTaBpPOBOro) CeyeHVst Ha paboyyld BbICOTY CeYeHus, biry
MeHee, %:

crieayeT NpuHAMaTh He

0,1 - B u3rvbaemblx, BHELEHTPEHHO PACTAHYTbIX 3/EMEHTaX U BHELEHTPEHHO CXaTbIX
h o

afieMeHTax npu rmbkocTn ¢ 17 (/19 NPSIMOYrOJibHbIX CeueHuidi i 5);

;
£,
0,25 - BO BHELEHTPEHHO CXaTblX 3/IEMEHTaxX Npu rmMékocTn ¢ 87 (4ns NPsSIMOYrOJbHbIX



o,

ceveHnii i 25).

19 NPOMEXYTOUHbIX 3HAYEHWMI TMBKOCTU 3/IEMEHTOB 3HaueHue *:  onpegensioT no
VHTEPMOSIALMA.

B anemeHTax ¢ NpoAo/bHO apMaTypoii, PacrnosIoXeHHOV paBHOMEPHO MO KOHTYPY CeyeHus, a
Takke B LEHTPa/IbHO PaCTSAHYTbIX 3/lEMEHTaX MUHUMaSIbHYHO M/IOWRAb CEYEHVST BCEW NPOA0sIbHO
apmaTtypbl criegyeT MpuHMMaTh BABOE 60/blueil yKasaHHbIX Bbllle 3HAYEHUIA M OTHOCUTL WX K
MOJHOM M/oWwaamn cevyeHus 6eToHa.

9.9 B 6ETOHHbIX KOHCTPYKLMSX, €C/iM MO3BOJIIET TEMMepaTypa, CreayeT npefycMaTpuBaTth
KOHCTPYKTMBHOE apMMUpOBaHME:

B MeCTax pe3koro n3MeHeH1s pasmepoB CeYeHUs 3/IieMEHTOB;
B GETOHHbIX CTeHax NoA 1 Hag, npoemamu;

BO BHELEHTPEHHO CXaTbiX 3/IEMEHTaX, pacCcuuTbiBaeMbIX MO MNPOYHOCTM 6e3 paboThl
pacTaHyToro 6eToHa, Yy rpaHel, rAe BO3HMKAIOT pacTArMBaloLpe HanpsXeHysi; Npu 3ToM
KO3(hhMLMEHT apMMpOBaHNS Hs npuHUMAaloT He meHee 0,025%.

9.10 B Xene306eTOHHbIX JIMHEWHbIX KOHCTPYKLWMSIX U NIMTax HambosblLMe PacCTOSTHUA Mexay
0CAIMU CTEPXHEW NPOA0/IbHOW apMaTypbl, 06ecneunBatoLye 3heKTVBHOE BOB/IEYEHNE B paboTy

6eToHa, paBHOMEpHOE pacnpefenieHve HanpskeHwii U Aedoopmauuii, a Takke orpaHuydeHve
LLMPUHbI PACKPLITUS TPELLWH MeXZy CTEPXHAMU apMaTypbl, fO/DKHbI ObITb He Gosee:

200 MM - MpW BbICOTE NMOMNEePEYHOro ceveHust h 00 150 mm;

1,5% 1400 mm - NpW BbICOTE NOMNEPEYHOTO CeYEHMUS % cebllwe 150 MM.

B )€/1e306€TOHHbIX KOsIoHHax: 400 MM - B Hanpas/ieH!y, NepreHAnKy/sipHOM MIOCKOCTU n3rnéa,
1500 MM - B HanpaB/ieHUV MIOCKOCTY U3rnGa.

B Xenie3006eTOHHbIX CTEHAxX PaCCTOSHUS Mexay CTepXHsSIMW BepTUKaslbHO apmatypbl
NPUHAMALOT He 6oriee 2£ 1400 MM (£ - TOYHA CTEHBI), & FOPU3OHTaSLHOI - He 6osiee 400 MM.

Haunborblume paccTosiHis Mexay CTepXHAMW pacnpejermresibHol apmaTypbl T
pekomeHayeTcs NpuHUMaTh He 6oree 2% 1600 mm.

9.11 B 6askax n pebpax wmpuHoi 6osee 150 MM 4/iCIO NPOAOSbHBLIX PABOUMX PACTAHYTHIX
CTEpXHEeW B NMONepeyHoM CeYeHWN AODKHO ObiTb He MeHee ABYX. Mpu wiprHe 6anok 1 pedep 150
MM 1 MEHee [0MyckaeTcs yCTaHaB/MBaThb B NMONEPEYHOM CEYEHWM OAMH MPOAO/IbHbIA CTEPXEHD .

9.12 B 6askax fO onopbl criedyeT AOBOAUTL CTEPXHM NPOAOJSbHON paboyeit apmaTypbl He
L o o
MeHee ¥ N/IOLLA/AY CEYEHMS CTEPXKHEN B MPOJIETE Y HE MEHEE [ABYX CTEPXHE.

B nurax [0 onopbl crieflyeT JOBOAUTL CTEPXHW MPOAOsbHON paboueli apmaTypbl Ha 1 M
LLWPVHBI TUATLI MIOWR/BI0 CEYeHVs He MeHee 1/3 Mmiowpay CeueHusi cTepxkHeld Ha 1 M LLMPWHBI
NWTbI B NporieTe.

MonepeyHoe apM1poBaHie

9.13 MMonepeyHylo apMatypy crieflyeT ycTaHaB/MBaTb UCXOAS M3 pacyeTa Ha BOCMpusTVe
YCWMiA, & TakKe C UMbl OrpaHuYeHUss PasBUTUS TPELLWH, yaepXKaHus NPOAOsbHbIX CTEPXHEN B
NPOEKTHOM MOJIOXKEHWM 1 NPEAOTBPALLEHNS X GOKOBOTO BbIMyurBaHWs B /I0G0M Hanpas/ieHN.

MornepeuHylo apMaTypy ycTaHaB/IMBAKOT Y BCEX MOBEPXHOCTEN XEeNe306ETOHHbIX 3MIEMEHTOB,
B6/M3M KOTOPbLIX CTABUTCA MPOAO/bHAs apmatypa. [pu 3ToM rnonepedyHas apmartypa [oJspkHa
0XBaTblBaTh KpaviH/e NPoA0sbHbIE CTEPXHM.

9.14 [lvameTp nonepeyHoi apMaTtypbl (XOMYTOB) B BSi3aHbIX Kapkacax BHELEEHTPEHHO CXaTblX
9/1EMEHTOB NpUHIMAlOT He MeHee 0,25 HaubosbLIero Avamerpa MpoAosibHON apMaTypbl U He
MeHee 6 MM.

[vameTp nonepeyHoii apMaTypbl B BA3aHbIX Kapkacax U3rnbaembix 3/IEMEHTOB NPUHMMAKT He
MeHee 6 MM.

B cBapHbIX Kapkacax AvMaMeTp MornepevyHoil apMaTypbl MPYHUMAIOT He MeHee AvaMeTpa,
ycTaHaB/MBaEMOro U3 YC/IOBUSi CBAPKM C HaWBGO b LM A1aMeTPOM NPOoLOsbHOM apMaTypbl.

9.15 B xene306eToHHbIX a/IEMeHTaX, B KOTOPbIX NONepeyHas cuna no pacyety He MOXeT OblTb
BOCMpUHATa TOSIbKO GETOHOM, CrieflyeT npefycMaTtpvBaTb YCTAHOBKY MONEpPEYHOi apmatypbl C
Larom He 6ornee 0,5}‘ID 1 He 60onee 300 MM.

B cnnowHbIX nmTax, a Takke B 4acTopeobpucTbIX nmTax BbicoTol He MeHee 300 MM 1 B 6askax

(pebpax) BbicoTOli MeHee 150 MM Ha yyacTKe 3/IEMEHTa, [[e MornepeyHasl cwia Mo pacuety
BOCMPVHMMAETCS TO/IlbKO GETOHOM, MOMepPeyHyto apMaTypy MOXHO He YCTaHaB/MBATh.



B 6askax n pebpax BbicoToii 150 MM 1 60siee, a Takke B YacTOpebpucTbIX mTax BbicoToin 300
MM 1 6osiee, Ha yqacTKax a/fEMeHTa, rAe nonepeyHas cwia no pacyeTy BOCNPUHUMAETCA TO/bKO

6EeTOHOM, CriedyeT npegycmMaTpmBaTh YCTaHOBKY NonepeyHoli apMaTypbl ¢ Wwarom He 6onee 0,75 i

1 He 6onee 500 mm.

9.16 B0 BHELIEHTPEHHO CXaTbIX JMHEHbIX 3/IEMEHTaX, a Takke B U3rnbaeMblx 3/ieMeHTax npu
Ha/mMuMy yYUTbIBAEMOI B pacuyeTe CxaToii NpoAosbHON apMaTtypbl, C Lefblo npefoTBpalleHns
BbIMy4VBaHVst NPOAO/bHOM apMaTypbl, CieflyeT ycTaHaB/MBaTb NONEepPeYHy0 apMaTypy C LWarom He

Gonee 159 1 He Gonee 500 MM (€ - qMameTp CXaToi NPOAOLHOM apMaTypbl).

Ecrm nnowaap ceveHns cxaToil NpoAo/bHOM apMaTtypbl, ycTaHaB/MBaeMOM y OAHON 13 rpaHei

anemMeHTa, 6onee 1,5%, nonepeyHyto apmatypy creflyet yctaHaB/mMBaTh C LLarom He 6oree 104 n
He 60siee 300 MM.

9.17 KOHCTpYKUWsi XOMYTOB (MOMEpPEeYHbIX CTepXHel) BO BHELEHTPEHHO CXATbIX JIMHEWHbIX
3/IEMEHTax [0/PkHa ObITb TakoW, YTOObI MPOAO/bHbIE CTEPXHM (MO KpaliHel Mmepe, Yepes3 OfuH)
pacnonara/mcb B MecTax nepervbos, a aTui nepernbbl - Ha paccTosHuM He 6onee 400 MM Mo
LLMpYHe TpaHu. Mpu WiprHe rpanu He 6onee 400 MM 1 YMCne NPOAOSbHBIX CTEPXHEN Y 3TOW rpaHu
He 60/1ee YeTblpex AOoMNyckaeTcs OXBAT BCEX NMPOAO/bHbIX CTEPXKHENR OAHMM XOMYTOM.

B anemeHTax, Ha KOTopble AeMCTBYIOT KPYTALLYIE MOMEHTbI, NoNepeyHas apmartypa (XOMyTbl)
[0/PKHA 06pa30BbIBaTb 3aMKHYTbIA KOHTYP.

9.18 lonepeyHyo apmartypy B n/mrax B 30He MpPOAaB/MBaHUA yCTaHAB/MBAKOT C LLATOM He
Gonee 1/3" u ne Gomee 300 MM. CTepxHn, Grmkaime K KOHTypy rpy30BOI MoLaaw,
pacnonaraloT He 6nmxe k”/3 N He parnee h”/z OT 3TOro KOHTypa. lMpy 3TOM LMpUHA 30HbI

NOCTAHOBKU MONepeYHoli apMaTypbl OT KOHTYpa rpy30BOii niioLiay Ao/mkHa 6biTh HE MeHee 1,5}‘*U .
PaccTosiHme Mexay CTepXHsMU NonepeyHoil apmaTypbl B HanpaB/ieHUsIX, NapasviesibHbiX

L
CTOpPOHAM PacUeTHOro KOHTYPa, MPUHAMAIOT He Gosiee Y [UVHbI CTOPOHbI PACUYETHOTO KOHTYpA.

PacueTHyto nonepeuHylo apmaTypy B BUE CETOK KOCBEHHOTO apMVPOBaHVs NMPU MECTHOM

oKatim (CMATUM) pacrofiaraloT B MNpejenax pacyeTHol mniowpam A"smﬂx, npefcTaBfieHHol Ha
pucyHke 7.8. MMpy pacnosfioXeHUd Fpy30BOW MOLAAM HA YTy 3/IEMEHTA, CETKW KOCBEHHOTO
apMUpOBaHMs pacrnosiaraloT Mo M/oWAAN C pasMepaMmn B KaX4OM B3aWMHO MepreHAVKY/ISpHOM
HanpaB/ieH! He MeHee CyMMbI [/H [BYX B3aUMHO NepreHAVKY/ISipHbIX CTOPOH rpy30Boii niiowaan
OT Kpasi 3/IeMeHTa B pacCcMaTprBaeMOM HanpasfieHun (PUCYHOK 7.8, T).

Mo rny6uHe ceTku pacnosaratoT:

Npu ToMLWHe 3rieMeHTa 6oriee YABOEHHOT0O GOsbLLErO pa3Mepa rpy30Boii Nowaay - B npegenax
YOBOEHHOrO pasmepa rpy3oBoii niowaay;

npu TOJILYHE 3/IEMEHTA MEHee YABOEHHOTO GOsblIero pasMepa rpy3oBOli Mowaan - B
npefenax To/WHbI 3fieMeHTa.

9.19 lMNMonepeyHas apmartypa, NpefycMOTPeHHaA A/ BOCNPUATUA NONePeYHbIX CU1 U KPYTALLYX
MOMEHTOB, @ TaKkke yyuTbiBaemas npu pacuyete Ha npofaB/vBaHie, J0/DKHA UMETb HaLEXHYHO
aHKepoBKy MO KOHLAM MyTeM MpvBapkyv WM oxBaTa MPOAO/bHOM apMaTtypbl, 06ecneyvBatoLLyto
PaBHOMPOYHOCTL COEAVHEHMIA 1 NoNepeYHoli apMaTypbl.

AHKepoBKa apMaTtypbl

9.20 AHKepOBKYy apMaTypbl OCYLLECTB/IAIOT OfHVM V3 ClIeytOLLKX CMOCOBGOB WM UX COYETAHMEM:
B BUAE NPAMOro OKOHYaHUA CTepXHs (MpsiMasi aHKepoBKa);

C 3armbom Ha KOHLEe CTEPXHS B BUAE Kproka, 0Trvba (nanku) wi netm;

C NPVYBaPKO WM YCTAHOBKOW NONepeyHbIX CTEPXHEN;

C MPVMEHEHMEM crneLyasibHbIX aHKEPHbIX YCTPOCTB Ha KOHLLE CTEPXXHS.

9.21 MNpsAMyio aHKEpPOBKY M aHKepOBKY C sflankamy OOnyckaeTcs NPUMeHATb TOSbKO 4J1A
apmaTypbl nepvoguyeckoro  npocounA. O pacTAHYTbIX  [fafKMX  CTepxHel  cregyet
npegycMatpvBaTb KPHOKW, MET/M, MpUBApEeHHble MornepeyHble CTEPXHW WM CreuvasibHble
aHKepHble ycTpoiicTBa.

anku, Kpoky 1 NeT/m He peKoMeHAyeTCsl MPUMEeHATb A/19 aHKePOBKM CXaToli apmartypbl, 3a
VCK/IOYEHVEM [/1aJKO apmaTypbl, KOTOpasi MOXET MOABEPraTbCsi PACTSHKEHUIO MPY HEKOTOPBbIX
BO3MOXHbIX COUETAHUSIX HArPY30K.

9.22 lMpwu pacyeTe A/MHbI aHKEPOBKM apMaTypbl CriefyeT yuuTbiBaTb CNOCO6 aHKePOBKY, Klacc
apmaTypbl 1 ee npohwib, AraMeTp apMaTypbl, MPOYHOCTL BETOHA 1 ero Hanps>XXeHHoe COCTOsiHMe
B 30HE aHKEPOBKM, KOHCTPYKTMBHbIE PELLEHUS 3/IEMEHTA B 30HE aHKEPOBKM (Hasmume nonepeyHoi
apMartypbl, MOJIOXeHe CTEPXKHEN B CEYEHUM SrieMeHTa U ap.).

9.23 Ba30BYyl0 (OCHOBHYI0) [/MHY aHKEPOBKW, HEOBXOAVMYIO /19 Nepesaun ycwwisi B apMatype

Ha OGETOH C MOSHbIM pPAacCYeTHbIM 3HAYEeHVWEM COMPOTMB/IEHUS apMatypbl PacTSHXKEHUIO R"f,



onpeaensioT no chopmyrne

— Rsfﬁs
Rbondus , 9.1)

0,an

roe 4 % _ cooTBeTCTBEHHO nrowa/ib NMonepeyHoro CEYeHrst aHKEPYEMOTO CTEPXKHS apMaTypbl

nnepuMmeTp ero cevyeHud, onpegesniiemMblie No HOMMHa/lbHOMY AMaMETPY CTEPXKHA;

Ry pacuyeTHOe COMpOTVB/IEHVE apMaTypbl pacTshxeHuto, onpegensiemoe no gopmyre (5.20),

npuHuvast 75t no Ta6mmue 5.13 /19 TeMnepaTypbl apMaTyphl B 30HE aHKEPOBKMY;

Roena pacueTHoe COMPOTUB/IEHWE CLEMN/IEHNsT apMaTypbl C 6GETOHOM, MpUHUMaeMoe
paBHOMEPHO pacnpeseneHHbIM Mo /IMHE aHKEPOBKM 1 ONpeserniieMoe no hopmyre

Ryond =12 R ©.2)

rae Ryt - pacuyeTHoe conpoTVBrieHe GETOHA OCEBOMY PaCTSXXEHMIO, onpegensemoe no opmyne

(5.7), npyHumas "# no Tabmmue 5.3 419 TeMnepaTypbl GETOHA B 30He aHKEPOBKY;

M1 - KO3(IPMUVEHT, YUMTLIBAIOUMA BIWSIHAE BMAA MOBEPXHOCTW apMaTypbl U MPUHUMAEMbII
paBHbIM:

M1 71,5 - gna rnaakoit apMatypel;
71 72,5 - ana apmMaTypbl NEPUOAMHECKOr0 NPOtWIA;

72 - KO3(h(DMLVIEHT, YUNTBLIBAIOLLWIA B/AHME pasMepa AvameTpa apMatypbl U NMPUHUMAEMbII
paBHbIM:

72 71,0 - npn guameTpe apmaTypsbl 45 230 wm;

2 70,9 - npu guametpe apmaTtypbl 36 140 MM.

9.24 Tpebyemylo pacyeTHyI0 [/IMHY aHKEPOBKM apMaTypbl C YHETOM KOHCTPYKTMBHOTO peLLeHus
3/IEMEHTa B 30HE aHKepoBKu onpeaenstoT no dopmyre (9.3), HO NpuHMMAaloT He MeHee 0 3‘;&“” a

TaKxke He meHee 15d5 1200 Mm.

As,caf

e 9.3)

Lan = o O,an

roe boan 6a3oBas g/vHa aHKepoBKW, onpegensemas no cdopmyrne (9.1);

A A
seal sl _nnowpae nonepeyHoro ceuenus apMatypbl, Tpebyemas no pacuety u hakTUIeckm
yCTaHOB/IEHHAsA COOTBETCTBEHHO;

@ - KO3(P(ULMEHT, YUMTbIBAIOWWIA BIWSIHWE HA [/MHY 30HbI AHKEPOBKW HAMPSHKEHHOrO
COCTOSIH/SI GETOHA M apMaTypbl C YYETOM TEMMEepaTypHbIX AedopMauuidi 1 caMoHaNPsHKeHVs!, a
TaKke KOHCTPYKTVBHOTO PeLleHVs 3/ieMeHTa B 30He aHKepPOBKY;

@ =1,0 - 4N pacTaHyTbIX CTEPXHE;

& =0,75 - g1 CKaTbIX CTEPXHEN NeproamHeckoro Npouis ¢ NPSAMbIMU KOHLAMMW WK T1agKoi
apmaTypbl C Kplokamu.

[Jonyckaetcss ymeHblATb [JWMHY aHKEPOBKM B 3aBMCUMMOCTW OT KOSMYecTBa W Avamerpa
ronepeyHoli apMaTypbl, Buaa aHKepYIOLLYX YCTPOWCTB 1 BE/MUMHBI NONEPEYHOro o6xatuns 6etoHa B
30He aHKepOBKMW, HO He MeHee YyeM Ha 30%. B nobom criydae hakTVHeCcKylo AJ/MHY aHKepPOBKM

§
npuHMMaroT He MeHee 0,314 | a Takke He MeHee 15d5 1 200 MM.

9.25 Yewwe NS, BOCMNPVHUMaAEMOEe aHKepyeMblM CTEepXHEM apmartypbl, OnpefenstT o
dopmyne

Ry Al
N, =8 cpoa

s !
an , 9.4)
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4‘15 Sf
rae ‘& - AyMHa aHKepoBKK, onpegendemas no 9.25, npuHMmasi OTHoLLeHe == 1,

s - PaCCTOsIHME OT KOHLUa aHKepyeMOro CTepXXHd A0 paccMaTpmBaemMoro nonepevyHoro cevyeHmsa

3/EMEHTA, MPUHAMAEMOe B KauecTBe [/MHbl aHKEpPOBKYW, TpeGyeMmoii A nepeaaun ycuwms Ns g

apmartype Ha 6eToH;
Lo pacueTHoe CONpOTVB/IEHME apMaTypbl PacTshXeHuo, onpeaensemoe no opmyre (5.20),
npuHumast 75t no Ta6muue 5.13 A48 TemnepaTypbl apMaTyphl B 30He aHKEPOBKM;

4‘15 - nowaab nonepeyHoro ceveHna aHKkepyemMoro CTepXHS.

9.26 Ha kpaliHMx cBOGOAHbIX OMOpax 3/IEMEHTOB [/MHa 3amycka PacTAHYTbIX CTEpPXHeR 3a
o <
BHYTPEHHIOK rpaHb cBOOOAHOW OMOpbl NP BbINOSHEHUN YCIOBUA Q <Oy (cm. 7.22-7.26) pormkHa

COCTaBMATL He MeHee 5%5. Ecrm yKa3aHHoe yc/ioBMe He cobmiogaercs, A/vHy 3anycka apmatypbl
3a rpaHb onopsl onpegendtoT no 9.25.

9.27 MNpu ycTpoiicTBE Ha KOHLAX CTePXHEN creLyaibHbIX aHKePOB B BUAE NIACTUH, WAli6, raek,
JTO/IKOB, BbIC@XEHHBIX TO/IOBOK M T.N. M/OWAAb KOHTakTa aHkepa C GETOHOM [o/bkHa
YOOBIETBOPSTH YC/IOBMIO MPOYHOCTM GETOHA Ha cMATve. Kpome Toro, npy MpOEeKTYpOBaHuM

aHKepHbIX AeTarnieli creflyeT yuuTbiBaTb XapakTepUCTUKU MeTasvia Mo CBaprvBaeMOCTH, a Takke
€noco6bbl 1 yCI0BUA CBAPKN.

CoeauHeHus apmartypbl

9.28 [1nA coevHEHWs1 apMaTypbl NPMHAMAIOT OfUH U3 CIeAYIOLLYIX TUMOB CTbIKOB:
a) CTbIKV BHAX/1eCTKy 6e3 cBapKu:
C MPSAMbIMU KOHLaMV CTepXXHEN Neproanieckoro npouns;

C NPSIMbIMM KOHL@AMW CTEPXHEN C NPUBAPKOWA WM YCTAHOBKOW Ha /MHE HAX/eCcTKM NonepeyHbIX
CTEPXHEW,

C 3arubamu Ha KoHuax (Kpioku, jianku, NeT/iv); npyu 3TOM A/ AKX CTEPXHEH NpuMeHsIIoT
TOSIKO KPHOKM 1 NET/.

6) CBapHbIe U MEXaHNYECKME CTBIKOBbIE COeAVHEHS:
CBapKoi apmartypbl;

C NPUMEHEHMEM CreLMasibHbIX MEXaHUYECKMX YCTPOWCTB (OMpeccoBaHHble MydhTaMu CTbIKK,
coeiHeHVe apmaTypbl C BUHTOBbIM NepuoguyeckumM npodniem pesb60oBbIMU MydTamu 1 ap.).

9.29 CTblkn apmatypbl BHaxniecTky (6e3 cBapku) NPUMEHSIIOT NPU CTbIKOBAHUM CTEPXHEN ¢
OvameTpoMm paboyeilt apmatypbl He 6onee 40 MM. Ha coegyHeHus apmaTypbl BHaxXiecTky
pacnpocTpaHatoTca ykasaHus 9.22.

CTbIKM PaCTSIHYTON W CXaTol apMaTypbl AO/DKHBI UMETL [/IMHY nepenycka (HaxiecTku) He

MeHee 3HaueHVs 4/ HbI L onpeaensiemMoro no qropmyre

As,cal’

e (9.5)

o= O!‘ED,QJ‘J

roe fo.an 6a3oBas /mHa aHKepoBKW, onpegensemas no cdopmysne (9.1);

As,caf , A-S,ﬂf -CcM. 9.24;

2 - KO3(POMLVEHT, YUMTLIBAIOLLYI B/MSIHAE HAMPSHKEHHOTO COCTOSIHUSI apMaTypbl, KOJMYECTBO
CTbIKyeMOI apmMaTypbl MO OTHOLEHWIO K O6LIEMY KO/MYecTBY apMaTtypbl B 3TOM CEYEeHW U
pacCTOsiHUS MeXAY CTbIKYeMbIMU CTEPXHAMMU.

Mpu coegnHeHU apMaTypbl NEpUOAMYECKOro NPOtUA ¢ NPSAMbIMU KOHLAMU, & Takxe rnagkux
CTepXHeli ¢ kapkacamu Wi NeTIAMM 6e3 AOMNOSHUTESb HbIX aHKEPYIOLLWX YCTPOICTB, KOIthMLIMEHT
% AnA pacTAHYTOW apmaTtypbl MPYHAMAIOT paBHbIM 1,2 1 o1 coxatoii apmatypsl - 0,9. Mpu aTom
[O0JDKHbI 6bITb COBMIOAEHBI CIEeAyoLLMe YCIOBUA:

OTHOCWTE/IbHOE KO/IMYECTBO CTbIKYEMOW B O[IHOM PACYETHOM CEYEHWM 3/ieMeHTa paboyeit
pacTAHyTO apmaTypbl NEPUOAMYECKOTO Npodhuist [O/DKHO ObiTb He 6Gonee 50%, rniagkoit
apmartypbl C Kprokamv Wim neTnsmu - He 6onee 25%;

ycwve, BOCNpYHAMaeMoe BCeli NonepeyHoli apMaTypoi, ycTaHaB/MBaeMOW B nNpeenax CTbika,
[OJ/DKHO ObITb He MeHee MOJIOBUHbI YCWMSA, BOCTIPUHUMAEMOrO CTbiKyeMOI B OfJHOM pacyeTHOM



CeuYeHNN 3/IEMEHTa pacTsHyTO paboyeli apmMaTypoil.

CTblkn paboueil pacTsiHyToli apmaTypbl BHax/iecTky 6e3 cBapku criefyeT, kak npaBwio,
pacnonarath "Bpastexky". Mpy 3TOM CUMTAETCS, YTO CTbIKV PACMOIONKEHbI B PA3HbIX CEUEHNSIX,

€CJ/IN PaCCTOAHUA Mexay G/VDKHUMM KOHLUamun CTep)KHeVI Hax/eCToK He MeHee 0,335 .

PacnpefenuTernsHyo 1 cxaTylo apMaTypy JOMyCKaeTCsl CThIKOBaTb B OAHOM CEUYEHNM.

PaccTosiHme Mexy CTbiIKkyeMbIMW paGoUuyMu CTEPXHSMW apMaTypbl HE [OJDKHO NPEBbILATH 49s

PaccTosiHve mexay cocefHUMU CTbIKamy BHAXIECTKY MO LMPUHE 3/1eMeHTa LOJDKHO 6bITb He

menee 2%5 1130 Mm. B kauecTse O[IHOTO PacYeTHOTO CEYEHMS 3/IEMEHTA, paccMaTpUBaeMoro A/
onpejeneHnsi OTHOCUTENBHOTO KOSmMYecTBa CTblKyeMoli apMaTypbl B OAHOM CEYEHUW, NMPUHIMAtOT

Y4aCTOK 3/1leMeHTa BAO/b CTbIKyeMOl apMaTypb! A/IMHOWA 1,335 . CuuTaetcs, 4To CTblKM apMaTypbl
pacnosioxeHbl B OJHOM PaCYETHOM CEYEHWW, eC/M LIEHTPbI 3TVX CTbIKOB HaxXoA4ATCA B npegenax
[A/MHbI 3TOrO yyacTka. [lonyckaeTcs yBe/mumMBaTh OTHOCUTENIbHOE KOSMYECTBO CThbIKyeMOM B O4HOM
pacyeTHOM ceyeHun afieMeHTa paboyeit apmatypsl 40 100%, npyHMMas 3HaueHve koadduumeHTa
@ =2. TIpn OTHOCUTENbHOM KO/IMYECTBE CTblKyeMOli B OAHOM PaCTAHYTOM CEYeHWM apmartypsbl
nepvognyeckoro npocwss 6onee 50% wu rnagkoii apmatypbl 6onee  25%, 3HaueHue
KoadhdhmupeHTa ® onpeaenstoT no SMHEHO MHTePRoALMA.

Mpy Ha/ MU SOMOSHUTESbHBIX aHKEPYIOLLWX YCTPOWCTB Ha KOHLAX CTbIKyEMbIX CTEpXHei
(NpvBapka nonepevyHoil apmatypbl, 3armb KOHLOB CTEpXHei nepuogmyeckoro npodwna v gp.)
[/MHa nepenycka CTbIKyeMbIX CTEPXHEN MOXET BbiTb YyMeHbLLEeHa He 6o/iee Yem Ha 30%. B flo6om

o
cnyyae, haktuieckas A/vHa nepenycka gospkHa 6biTb He MeHee 0,4 ban pe meHee 20d5 N He
MeHee 250 mm.

9.30 Mpu coeauHeHW apmatypbl C WCMO/b30BaHNEM CBapky, BbIGOP TUMOB CBApHOro
coefiHeH/st M cnocoboB CBapku NPOM3BOAAT C YYETOM YC/IOBUIA SKCMyaTauum KOHCTPYKLMK,
CBapvBaemMocTM CTa/ii 1 TpeGoBaHW/i MO TEXHOSOTWM W3rOTOB/IEHMS B COOTBETCTBUM C
[OelicTBYIOLLMMY HopMaTVBHbIMU aokymeHTamu (FOCT 14098).

9.31 Mpwu 1cnosb3oBaHMM 41 CTHIKOB apMaTypbl MeXaHUYecKux YCTPOICTB B Buae MydqdT
(MychbTel Ha pe3bbe, onpeccoBaHHble MydbTbl U T.4.), Hecywas CrnocobHocTb MydqdTOBOro
CcOoeMHeHVs1 [O/DKHA OblTb TakoW Xe, Y4TO U CTbIKyeMbIX CTepxHel. KOHUbI CTbIKyeMbIX CTEPXHEN
crieflyeT 3aBOAUTb Ha TPeGyeMyto A/iMHy B MyddTy, onpefeniieMyto PacyeToM Wam OMbITHbIM MyTeM.

[HyTble CTepXHU

9.32 lMpu NpUMEHEHUM THYTO apMaTypbl (OTruGbI, 3arMbbl KOHLOB CTEPXHEN) MUHUMAsTbHbIV
Ovametp 3arnba OTAeNlbHOro CTepXHS A0/DKEH ObiTb TakvMM, YTOObl M3bexaTb paspylieHus wm
packasibiBaH/s 6ETOHA BHYTPY 3armba apMaTypHOro CTEPXHS 1 ero paspyLleHre B MecTe 3aruba.

MuHUMasTb HbIV AMaMETP OnpaBku don A5l apMaTypbl NPUHUMAT B 3aBUCMMOCTU OT AviameTpa

CTEepXXHA ds He MeHee:

[NS1 TNaJKVX CTEPXHEN:

d = 2.5d d, <

om =25 pp 20 MMm;

don =445 non 4s 2 20 m;

[N CTEPXKHEN NeproanYECKOro Npodnsa:

oy =5

ds npu ds < 20 mm;

on

o =B

on

5 npu ds 2 20 mm.

CTbIKV 371EMEHTOB C60PHBIX KOHCTPYKLIMIA

9.33 CTblk/ MeXay CTEHOBbIMY MaHesIMU U3 XapoCTOMKOro 6eToHa npeaycMaTpyBaroT Ha
pacTBope, C ycTaHOBKOIA 6eTOHHOro 6pyca pasmepoM 5x5 cMm (pucyHok 9.1). B cTbikax naHesnei,
nepekpbIBaloLLyX paboyee NPOCTPAHCTBO TEM/IOBOrO arperata, 6eTOHHbIV 6pyC ycTaHaB/MBAIOT Ha
pacTBope C MeHee HarpeToil CTOpOHbl pebep. MpPoCTpaHCTBO Mexay pebpamn CTbiKyeMblX
NOABECHbIX MaHeneil € KOHCO/IbHbIMW BbICTYNaMy M/ATbl  3aMNOSHAT  TEMN/IOM30/ALMOHHBIM
mMaTepuasiom.
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a - CTblK pebpuCTbIX NaHen el B cTeHax; 6 - TO e, B NMOKPbITHAX; B - TO Xe, C KOHCO/IbHbIMU
BbICTYNamu; I - CTbIK ABYXC/IOMHbIX NAHENEN; 4, - CTbIK MaHeNei ¢ oKaimIsaoLyM apmMaTypHbIM
KapKacoM; e - CTbIK NaHerneli ¢ OkaliMAOLLYM KapKkacoM 13 TAXEIOr0 XapOoCTOMKOro 6eToHa; X -
CTbIK MaHese U3 Ierkoro XapoCcTOVKOro 6eToHa; 1 - TAXesbIii XapoCTOMKUA 6ETOH; 2 - apMaTypHbIii
kapKac; 3 - Nierkuii xapocToiikuii 6eToH ¢ 21100 n meHee; 4 - 6pycoK ceueHem 50'50* MM 13
TSKENIOr0 XAPOCTONKOro GeToHa; 5 - CTepeHb 26 MM; 6 - XapocTolikuii pacTBop; 7 - yronok
ECTKOCTU NaHesnw; 8 - xapocTolikuii nerkuii 6eToH ¢ 21200 u 6onee; 9 - aHkep; 10 -
TENIOM30/LMOHHAs Npocsolika TonuwyHol 10-20 mm; 11 - MeTasvmyeckuin incT; 12 - cTbikoBast
Haknagka

* TeKCT AOKyMEHTa COOTBETCTBYET OpuriHasy. - MNprMeyaHiie U3rotToButens 6asbl faHHbIX.

PucyHok 9.1 - CTbIKM 3/IEMEHTOB C60PHBIX KOHCTPYKLIMIA U3 )apOoCTOolKoro 6eToHa

CTbIKU MeXay NaHesisiMm1 13 JIETKOT0 XapOoCTOWKOro 6eTOHa 3arno/HKT PACTBOPOM NPOYHOCTbLIO
Ha CcxaTvie, MeHbLLei NPOYHOCTM 6eToHa oyTepoBKU. Mapky pacTBopa NpPUHUMAatOT He Hwke M15.
MpogosibHble TOpLEBbIE MOBEPXHOCTY NaHeseli A0/DKHbI MMETh Masbl WM CKOChI, YAepXVBatoLLye
pacTBOp OT BbiNaAeHus.

TonwyHy WBa CTblka Mexzy CO0PHbIMU 3fieMEHTaMN TEM/IOBbIX arperaTos NPUHAMAlOT He MeHee
20 Mm.

9.34 CoepguHeHve apMaTypbl B COOPHbIX 3/IEMEHTaX M3 XapoCTolKoro 6eToHa gonyckaercs
BbIMO/HATL Yepes3 OKaiMIAILWYE YroSKW, CTbIKOBble HakKMaakn Wiy NyTeMm CTbIKOBaHNS apMaTtypbl
BHaX/IeCTKy.

B cTbikax naHesel, nepejatoLLpx ycwms oT apMaTypbl Yepes KOCbIHKY Ha CTbIKOBYIO Hak/iadKy C
3KCLEHTPUCUTETOM, MpeaycMaTpuBatoT aHKepbl U3 apmartypbl nepvoguyeckoro npodwns. famvHa
aHKepHbIX CTEPXHEN, MPMBAPEHHbIX K N1ACTUHE "BTaBP" WM BHAXNIECTKY, AO/DKHA ObiTb HE MeHee
i

an |

EC/m HeoGXOAMMYIO pacyeTHyl0 [/MHy aHKepOB TPYAHO BblAepXaTb M3-3a TemnepaTypsbl,
npesbILaoLLEl NpeaenbHO A0NYCTUMYH0 TEMNEPATYPY NPUMEHEHUS apMaTypbl, ycTaHaB/MBaeMO
no pacyety, TO YMEHbLAIT [/MHYy aHKepoB C 0653aTefbHON MPMBAPKOA K €ro KoHuy
[0NOSHATENbHOV NAACTUHBI.

OTae/bHble KOHCTPYKTVBHbIE TpEGOBaHMSA

9.35 LLpyHy TeMMepaTypHO-yCaIouHOTO WBA £ B 3aBUCUMOCTM OT PaCcCTOSHMA Mesxay LBamm ¢
onpegenstoT o hopmyre

bh=g;1 ) (9.6)

OTHOCUTE/NbHOE YA/IMHEHVE OCU 3/IEMEHTa =t BbIYNC/IAKOT B 3aBUCMMOCTU OT BMAA KOHCTPYKLMA



1 XxapakTepa Harpesa no 6.21-6.24.

LLnpvHy TemnepaTtypHo-ycafjo4HOro WBa, BblYUC/IeHHyI0 Mo dropmyre (9.6), yBermuvsatoT Ha
30%, ec/m LWOB 3anosHAETCA acbecTOBEPMVKY/IMTOBbLIM PAaCTBOPOM, KaOSMHOBONM BaTol wm
LLHYPOBbIM ac6eCcToM, CMOYEHHbIM B [/IMHAHOM pacTBope (PUCYHOK 9.2).

——————

I

a - OB, 3ar0/IHEHHbIV LLHYPOBbLIM ac6ecToM; 6 - TO e, C 6ETOHHbIM BPYCKOM; B - TO Xe, C
METa/VIM4ECKMM KOMMEHCATOPOM; 1 - LLHYPOBOW ac6ecT, CMOYEHHbIV B I/IMHAHOM pacTBope; 2 -
6ETOHHbIN BPYCOK; 3 - KOMMEHCATOP; 4 - CTaslbHOl CTePXeHb AMaMeTpoM 6 MM

PucyHok 9.2 - TemnepatypHble WBbl B KOHCTPYKLMAX U3 XapOCTOWKOro 6eToHa

TemnepaTypHO-ycaouHble WBbl B OETOHHbIX N Xefe306eTOHHbIX KOHCTPYKUMAX MPUHUMAtOT
LLMPVHO He MeHee 20 MM.

Korga fgaBnexve B pab6oyeM NpocTpaHCTBE TEN/IOBOro arperata He paBHO aTmMoctepHomy,
TemnepaTypHO-yCafouHblii OB [O/DKEH MMETH YUMPEH/e AJ1A YCTaHOBKU GETOHHOrO Gpyca. Bpyc
ycTaHaB/MBAOT Hacyxo 6e3 pacTBopa. Mexay GpPYycCOM U MEHEE HArpeToil MOBEPXHOCTbIO LIOB
3ano/HAI0T NIETKo 4ehopMUPYEMbIM TEN/IOU30/IALIMOHHLIM MaTepUasom.

B nevax, rae Tpebyetcs repMeTUYHOCTb paboyero NPOCTPAHCTBA, C HAPYXHOI NMOBEPXHOCTU B
TeMnepaTypHO-ycaouHOM LLBE A0/DKEH NPEAYCMATPUBATLCS KOMMEHCATOP.

9.36. N9 OpraHM3oBaHHOIO pasBUTUSA YCao4HbIX TPELMH B BETOHE CO CTOPOHbI paboyero
npocTpaHCcTBa TEM/IOBOrO arperaTa npefycMaTpyBaroT ycagouHble WwBbl. LBkl WPUHOWA 2-3 MM 1
r/lybrHOM, paBHoit 1/10 BbICOTbI CeYEHVs], HO He MeHee 20 MM, criedyeT pacnosaratb Yepes 60 cM
B [BYX B3aMMHO NepneHavKyisipHbIX HanpasieHusx (pucyHok 9.3).
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2 600—900 mm

a - KOMMEeHcaUyoHHbIe; 6 - yCafouHbIe; 1 - KOMMNEeHCALWOHHbI OB LLMPUHOW 2-5 MM; 2 - ycaA0uHbIi

LLOB /TlybuHOM 0,1hf U LLMPVHOW 2-3 MM

PucyHok 9.3 - LLIBbI CO CTOPOHbI HAarpeBaemoi MOBEPXHOCTM B KOHCTPYKLMSX 13 )XapOCTOKOro
6eToHa

9.37 Ycwwmsa ot HepaBHOMEPHOIo Harpesa 6eTOHa Mo BbICOTE CEYEHVST S/IEMEHTa AonyckaeTtca
yMeHbLAaTb:

YCTPOICTBOM KOMMEHCALVOHHbIX LLBOB B 60/iIe€ HarpeToii cxaTtoii 30He 6eToHa (pucyHok 9.3).
KoMneHcaLyoHHble WBbI LMPUHOW 2-5 MM cneayeT pacnosiaratb Yepes 60 cM Ha rybuHy He 6onee
0,5 BbICOTbI CeYeHVs 3NeMeHTa B Hanmpas/ieHM, NepneHanKyNApPHOM K AEVCTBUI0 CXMMAatOLLIX
YCWWiA OT BO3AEVCTBYS TeMnepaTypbl;



NOBbILLEHMEM TEMMNEPATYPbI PACTAHYTON apMaTypbl, PACTO/IOXEHHOI Y MEHEE HArpeToii rpaHn
6eToHa, NOCPeACTBOM YBEMUEHUSI TOSLMHbI 3ALLYTHOTO C/OSi GETOHA UM YCTPOICTBOM HapyXHO
Teniounso LM,

9.38 B ene306ETOHHbIX KOHCTPYKLMSIX M3 XapocToikoro 6eToHa [A/id BOCMpUSTUS
pacTArvBaloLyX yCUMii ycTaHaB/MBaIOT apMaTypy Y MEHEE HArpeToii rpaHn CeYeHUs a/ieMeHTa.

EC/m B KOHCTPYKLMAX OT Harpyskv pacTarvsaiolyie yCwius BO3HUKAIOT CO CTOPOHbI 6Goree
HarpeToi rpaHn ceyeHns afieMeHTa, To apMaTypa MOXET BOCMPUHMMATb PacTArMBaloLme yewms
npy Temnepatype, He MpeBbIALWEN npeaenbHO  JOMYCTUMYIO TemnepaTypy NpyMeHeHVst
apmartypbl, ycTaHaB/mMBaeMyto no pacuety (tabmmua 5.10).

[N cHWKeHna Temnepartypbl apMaTtypbl AOMYCKAETCA YBermyBaTb TOJILMHY 3aLyITHOTO C/10A

6eToHa y 60s1ee HarpeToli rpaHn CeYeHns afiemMeHTa 40 WecTu AMaMeTpoB MPoAo/bHON apmaTypbl
W npeaycmaTpuBaTh TEMNIOM30/ALMIO M3 JIETKOr0 XapoCTolKoro 6eToHa (pUcyHok 9.4).
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1 - TSOKeSbI XXapOCTOMKUIA 6ETOH; 2 - TEN/ION30/ISILMOHHBIN C/I0M U3 JIETKOT0 XXapOoCTOMKOro 6eToHa;
3 - ceTka ¥3 XapocCToliKoli cTarm AnameTpom 4 MM; 4 - Npoao/bHas paboyas apmatypa

PucyHok 9.4 - KOHCTPYKLUSA 13rnbaemoro xene3o6eToHHOTO 3/ieMeHTa, HarpeBaemoro Ao
Temnepatypbl 60s1ee 400 °C cO CTOPOHbI PaCTAHYTOM 30HbI

Ha rpaHvue GeTOHOB pasHbIX BUAOB CrieflyeT ycTaHaB/MBaTb KOHCTPYKTVBHYI apMatypy U3
apOoCTOWKO CTasm ArameTpom He 6osiee 4 MM, KOTopast A0JDKHA BbiTb NPUBAPEHA K XOMYTaM.

TemnepaTtypa HarpeBa KOHCTPYKTMBHO/ apmaTtypbl He A0J/bkHA MNpeBbllaTb npeferbHo
JonycTUMY0 TeMNepaTypy NPUMEHEHNS1 KOHCTPYKTUBHOI apMaTypsbl, ykasaHHyto B Tabmue 5.10.

9.39 Hecyuye n HeHecylyle KOHCTPYKUMM TEMNIOBbIX arperaToB BbIMOHAT U3 COHOPHbIX
OHOC/OMHBIX WM  MHOTOC/IOVHbIX  3/eMeHToB. COO0pHble  Orpaxjatolupe  KOHCTPYKLuM
npesycMaTpvBatoT 13 6/10KOB, N/MT 1 NaHeNe.

B [BYXC/OWHbIX NAHENsX, NPOEKTMPYEMbIX W3 PasHbiX BWAOB XApOCTOWKOro 6GeToHa,
TEnoM30/IILMOHHbBIA NIETKUA XapOCTOVKMA GETOH MOXET NpeaycMaTpuBaTbCs Kak CO CTOPOHbI
pa6oyero NPOCTPAHCTBA, Tak U C HAPY)XHOI CTOPOHLI TEN/IOBOrO arperara.

[na ynydiieHns COBMECTHOW paGoTbl OTAE/bHbIX C/I0EB GETOHA JONycKaeTcs NpeaycMarprsath
YCTaHOBKY KOHCTPYKTVBHOWM apMaTypbl WM aHKepoB. ApmaTypa 3axo4uT B Kavkaplii crioli 6eToHa Ha
rnyouHy He mMeHee 50 MM. Ec/M B 30He COMPsXEHMA OTAENbHbIX CrioeB GeToHa Temnepatypa
NPEeBbIAET NPeAenbHO [OMNYCTVMYK Temnepatypy NPUMEHEHWst KOHCTPYKTMBHO apmartypbl,
ykasaHHylo B Tabmvue 5.10, TO 419 YCWieHWs CBS3W MeXay Cr0SMK YCTpavBaloT BbICTYMbl WM
6ETOHHbIE LLMOHKM.

B pebpucTbIX NaHensAx nmry 1 pedpa BbIMOHAKT U3 TAXENIONO WK JIerkoro KOHCTPYKLIMOHHOTO
XapocToiikoro 6eToHa. B mecTax conpsixeHusi pebep ¢ N/mMToi ycTpamBatoT BYTbl. Mexay pebpamu
C MeHee HarpeToli CTOPOHbI pacnosiaratoT TEnsIoBY0 U30ALMIO U3 JIErKOTO XapOoCTOMKOro 6eToHa
W 13 TEnousosALMOHHbIX MaTeprasioB. B pebpax naHesm npegycmartpusaioT apmaTypHble
Kapkacbl, KOTOpble [0/DKHbl OblTb 3aBefeHbl B OGETOH M/mTbl He MeHee yYem Ha 50 mm. lMpu
HeobxoayMOoCTY, pebpa MOryT BbICTyNaTb 3a HapyXHy0 NMOBEPXHOCTb TeMnI0BOW m3oaumm. Mty
naHesm apMupyroT KOHCTPYKTUBHOM CBapHON CETKOW M3 apMaTypbl AMamMeTpoM He 6osee 4 MM C
PaCCTOAHUAMU MeXAY CTEPXHAMU He MeHee 100 MMm.

TemnepaTtypa HarpeBa CBapHOW CETKM He [0/dkHA MpeBbiaTb MpefesibHO A0MyCTUMYHO
TemnepaTypy nNpVYMeEHeHVs KOHCTPYKTVBHOW apMaTtypbl, YkasaHHyio B Tabmmuye 5.10. Ecm
TemnepaTypa HarpeBa MMTbl MaHe/M NpeBbIWAET NpeAesbHO AOMyCTMMYO TemrepaTypy
NPVUMEHEHVS KOHCTPYKTUBHOM apMaTypbl, JONYCKAOT N/MTY HE apMUpoBaTh.

LN HeHecylX O6G/IETYeHHbIX OrpaXaatlolyX KOHCTPYKUMIA TernioBbiX arperatoB
npefycMaTpuBaloT Jierkue XapocToiikve GeTOHbl U 3(EKTVBHbIE  TEN/ION30NSLMOHHbIE
maTepuasbl.

9.40 B ABYXC/IOMHbIX MaHensiX Ha MeTasyM4eckoM JmcTe ferkuii )apocTolKuiA 6eTOH KpenaT
aHkepamu, NprBapeHHbIMU K MCTY (pUCyHOK 9.5). AHKepbl NpyHUMAatoT AnameTpom 6-10 mm wm B
Buae nosoc 3x20 mm. [svHa aHkepa AosbkHa ObiTb He MeHee MOJIOBMHbI TOMWWMHBLI (hyTEPOBKK, &
paccTosiHe mexay HuMu - He 6osiee 250 MM. MeTa/vmM4eckuin MCT TOSLWHOK He MeHee 3 MM
[LOJDKEH MMETb OTOTHYTbIE Kpasi Wiy NPpMBapeHHbIe "Ha nepo” Nno KOHTYPY Yrosku.



a - ABYXC/iofiHasa naHesb Ha MeTa/yM4eCKOM JICTe; 6 - NaHe b C OKaNM/IAIOLLM KapKacoMm U3
TSKE/Oro XapocTolikoro 6eToHa; B - NaHe b C OKaiM/ALWLYIM apMaTypHbIM KapKacoM; I - naHesb
CO CTa/lbHbIMU aHkepaMu 1 3PPeKTUBHO TEMIOM301ALMEN; 1 - YrOSIOK XXECTKOCTU naHem; 2 -
METaJVIMYECKUIA JCT; 3 - aHKep; 4 - NErKUiA XXapocTokumiA 6eToH ¢ D1100 1 meHee; 5 - nerkuii
apocTolikuii 6eToH ¢ D1200 1 6oree; 6 - OKalMAIOLLMIA KapKac K3 TSHKEOro XapoCTOoNKoro
6eToHa; 7 - apMaTypHbIii kapkac; 8 - adhdhekTBHaA Tenon3onauys; 9 - ycagouHbili Wwos; 10 -
Laiba

PucyHok 9.5 - KOHCTpyKUmM naHeneli U3 JIerkoro XapocTorKoro 6etoHa

B naHessix ¢ oKaiMsoLLIM KapKkacoM NPSIMOYTo/IbHOTO Wi TpaneLveBuaHOTO ceveHust peépa
npesfycMaTpyBaloT U3 TSXEOr0 WM JIerkoro KOHCTPYKUMOHHOTO XapOoCTOMKOro 6eToHa, a
NPOCTPaHCTBO Mexdy pebpamy Ha BCIO TOJWMHY 3anOSHAT TErN/IoM30/ALMOHHBIM  SIerkuM
XapocToikum 6eToHOM. Pebpa apMupyloT MIOCKMMMK Kapkacamu, pacrioflKEHHbIMU C MeHee
HarpeToi CTOPOHSI.

KpenreHvie naHenei Kk kapkacy OCYLLECTB/IAIOT Ha GO/TTax WM Ha CBapke Tak, YToGbl NaHem
MOT/IM CBOGOHO NepeMeLLaTLCs MPU HarpeBe.

B KOHCTPYKLMSIX TEM/IOBbLIX arperatoB U3 MOHOJMTHOTO e/ie306eTOHa CO CTOPOHbI paboyero
MpOCTpaHCTBA B YI/lax COMPshKeHWst CTeH, a Takke CTeH C MOKPbITUEM U NepeKpbITYeM
npesycMaTpuBatoT ByTbl.

Mpv TemnepaType paboyero NpocTpaHcTBa TEN/IOBOro arperarta cabile 800 °C orpaxgaroLLyto
KOHCTPYKUMIO, C LEe/bio YBE/IMYEHUS ee TEPMUYECKOro COMNPOTVB/IEHUS, Ae/aloT MHOMOC/IOHON ¢
BK/IOUEHMEM B €€ COCTaB C/I0eB 13 3(hheKTUBHOW Temonsonaumm (pucyHok 9.5, r).

MHorocroiiHasi HecyLLias UM CaMOHECYLLAS! KOHCTPYKLYSI CO CTOPOHbI pa6oyero NpoCcTpaHcTea
UMEET (DYTEPOBOUHYIO M/IATY U3 XapOCTOWMKOro GETOHA, & C HEHArpeBaeMoi CTOPOHbI - Hecyllee
OCHOBaHVE B BWAE XeNe306eTOHHOW M/MTbl WM META/VIMUYECKOrO JICTA C OKaWMISHOLLYMU
YrosKamu. BOJIOKHUCTbIE OTHEYNOPHbIE MATEPUASTbI MPUMEHSIIOT B TEMMNEPATYPHbIX 30HAX CEYEHNS
KOHCTPYKLMI, €C/IM HEBO3MOXHO NPUMEHEHVE G0/IEe AELLEBbIX U MeHee AeULUTHLIX MaTepuasios,
HanpuMep, N1t WM MaToB U3 MUHEPasTLHOM BaTbI.

9.41 [Ona obecneyeHuss HALEXHOTO COEAVHEHVSI HECYLero U ¢hyTepoBOYHOTO C/I0EB
MHOrOC/IO/HO (DYTEPOBKN PEKOMEHAYETCA MNPUMEHATb MPOCTPaHCTBEHHbIE aHKepbl B Buae
coefyiHeHHbIX Mexay CO60I KpeCcToobpasHO YCTaHOB/IEHHbIX THYTbIX CTEPXHENW, PacnosIOXEHHbIX
nepneHavKysIipHO K apMaTypHOii ceTke (pucyHok 9.6).



1 - npocTpaHCTBEHHbIV aHKep; 2 - Xene306eToHHas Hecylwasa nmTa; 3 - MyuHepasioBaTHas
u30n1aUMs; 4 - NMTHas usonaums; 5 - apmaTypHas ceTka; 6 - yrepoBoyHas nmra us
XapocTokoro 6eToHa

PucyHok 9.6 - MpoCTpaHCTBEHHbI aHKEP B MHOTOC/IOHOV KOHCTPYKLLM MaHEeNM C enie306eTOHHOM
HecyLeli N/mMTown

[pocTpaHCTBEHHbIE aHKepbl yCTaHaB/MBAalOT B LLBaX M/IMTHOW 1 MI/IHepaJ'IOBaTHOVI n3oaumn.

PaccTosHve mexay aHkepamu npuHuMaloT B npegernax 0,7-1 M, a pacctosiHue OT KpaeB naHesm
[0 LUeHTpa NPOCTPaHCTBEHHOTO aHkepa MpUHYMAlOT KpaTHbIM pasmMepy Mt Ternsiousonaumm v
paBHbIM NOJIOBUHE PACCTOSIHUA MeXay aHkepamu. [mTa 13 xapocToiikoro 6eToHa, 3akpenieHHas
C MOMOLLpKO aHKepoB, OT AeiCTBMA COBCTBEHHOTO Beca B FOPU3OHTAUTLHOM MOSIOKEHWN MaHem
paboTaeT Kak [BYXKOHCO/lbHas cucTemMa C MaKCUMaslbHbIMW PacTArMBaloOLUMN YyCWMAMA B
CeYeHVsIX Moj, MPOCTPAHCTBEHHbIMW aHKepamu, rhe WUMEelTCA MeCTHble apmaTypHble CeTKW,
BK/IOYEHHbIE B MPOCTPAHCTBEHHbI aHKep A1 yBE/MUEHUS MIOLLAAM aHKEPOBKM.

9.42 ®yTepoBOYHAs M/MTA W3 XAPOCTOKOrO GETOHA B YKPYMHEHHBIX MOHTAXHBIX 3/IeMEHTax
paspesaercsi WBaMy LMPUHOM 2 MM Ha OTAeSbHble 4YacTu Takum 06pa3oM, YTOGbl Kaxablii
OTAE/bHbI MOHO/MTHBIV YHacTOK GETOHHO (hyTEPOBKYM KPENWICA K OCHOBAHMWIO NaHEM YeTbIPbMS
WM IBYMSI aHKEPaMM.

9.43 KoHCTpyKLymM, NepekpbiBatoLye paboyee NpOCTPAHCTBO TEM/IOBOTO arperara, MoryT 6biTb
CBOGOAHO OMEpPTbIMK Ha CTeHbl, NOABECHLIMM WM MOHOSMTHO CBSI3aHHLIMU CO CTeHaMu. [
NoKpbITU/A NpU nporieTax Gosee 4 M NpegycMaTpyBalOT NoABECHble Gaskv, MAMTbl U NaHesm.
PacueTHyto cxemy paboTbl NOABECHOI KOHCTPYKLMA NMPUHUMAIOT Kak A/ ABYXKOHCOJbHOW Gasku,
NPy 3TOM He [OJ/DKHO [AO0MYycKaTbCS BO3HVKHOBEHMS PACTATVBAMOLYIX HAMPSHKEHUA B GETOHE CO
CTOpPOHbI 6Osiee Harpetoil NoBepxHOCTW. lMoABecHble KOHCTPYKLMM He BOCTMPUHAMAIOT HUKaKUX
BHELLHVX Harpy3ok, Kpome COBCTBEHHOTO BEca, U Ha HWX He [OJDKHbl YCTpanBaTbCs MOCTUKUA WK
HACTWbl /19 XOXAEHVS1 0GC/Ty)XVBAIOLLETO NEPCOHAA.

9.44 Kynona 1 cBoAbl JO/DKHbI UMETL CTpery nogbemMa He meHee 1/12 nponeTa B CBETY.

Kynosia 1 csofbl C N/JIOCKOW BepXHeli NOBEPXHOCTHIO Y NATbI UMEIOT KOMMEHCALMOHHBIN LLOB
umpvHoit 20-40 MM Ha [/yGMHy, paBHYl BbICOTE Ce4yeHus B 3amke (pUCyHok 9.7).
MpepycmaTtpuBatoT 3arnosHeHve Wea ferkogedopMmpyemMbsiM MaTeprasioM 1 NOKpacky NAT TOHKUM
crioem GUTYMHOTO flaka. 3a 0CEeBYIO JIMHUIO B TakuX Kyrosiax 1 CBOAax A0MyckaeTcs NpuHMMaTh ayry
OKPYXHOCTW, MPOBEAEHHYI0 Yepes LEHTP NATbI U CepevHy BbICOTbI CEYEHMS B LiIEHTpe nporieTa.



a)

lpHBapHTE K KOXYXY

w
b,

a - KyrnoJsia NepekpbITUS C TEXHOJIOTMYECKVIMM OTBEPCTUSIMU U3 XapOCTOKkoro 6eToHa; 6 -
Xene3o6eTOHHOrO KyroJsia MOKPbITUSA C M/I0CKON BepxXHeli NOBEPXHOCTLI0 M3 XapoCTONKOro 6eToHa,;
1 - KOXyX; 2 - CETKa U3 NPOBOJIOKM AMaMETPOM A0 6 MM; 3 - KOMMEHCALVIOHHbIV LLOB LWMpUHOW 20-40

MM, 3aroJ/IHeHHbI NilerkoaecthopMmpyeMbiM MaTeprasiom; 4 - kynos; 5 - naTa kynosa; 6 -
TEMI0M30/IAUMOHHAs MPocsiolika TonuyHol 20-40 mm; 7 - paboyas apmaTtypa OnopHOro Kosbua; 8 -

TO Xe, Kyrnosa; 9 - XoMyT 13 MPOBOJIOKM AnaMeTpoM 6 MM; 10 - onopHoe KosbLo; 11 - woB

6eTOHMPOBaHMA

PurcyHoK 9.7 - KOHCTPpYKUMW A1 KPYr/Ioro TensIoBOro arperara

B kynosiax 1 cBofax C Mniockoli BepxHeli NOBEPXHOCTLIO, NPK BbICOTE CeYeHust B 3amke 6oree
250 MM, KpOMe OCHOBHON paboueli apmaTtypbl, YCTAHOB/IEHHOW CO CTOPOHbI MeHee Harpertoi
NOBEPXHOCTY, NpeLycMaTpPUBatOT KOHCTPYKTUBHYIO CETKY M3 NPOBOJIOKM AVaMeTpoM He 6osiee 6 MM
C Auelikoil He meHee 100x100 MM, KOTOpYl0 pacrnosaraioT B 6GeTOHe C TemnepaTypol, He
npesbIWAlOLLEl NpeaenbHO JONYCTMYIO TemnepaTtypy NPUMEHEHNS KOHCTPYKTMBHOW apmaTypbl
(Tabmmua 5.10). DTy CETKY COeAuHSIOT XOMyTaMu C OCHOBHOW apMaTypoli (pucyHok 9.7, 6).

9.45 Pabouyto apMaTypy B Xefe306eTOHHbIX KOHCTPYKUYMSX, Nepepesaemyro pas/iMyHbIMU
TEXHOSIOTVYECKMM  OTBEPCTUAMY, MpMBapuBalOT K pamMkaMm W3 apmartypbl ww npokara,
obpamsisiloLyIM OTBepCTVsi. Bug meTasvia pamkv [O/DKEH MPUHMMATLCS, UCXOAS W3 NpejenbHo
[0NyCTMOi TeMnepaTypbl NPUMEHEHUA apMaTypbl Nno Tabmmue 5.10.

Mrowgaab CeYeHUst paMki B KaXA0M Hanpas/ieH! A0/DkHA 6biTh AOCTATOUHOM A1 BOCNpUSATYA
YCWWMiA B Nepepe3aHHbIX CTEPXHSIX.

OTBEpCTMS 6O/bLIOrO pasmepa criedyeT okaliMsiTb apMUPOBaHHBIMM GOPTOBLIMU 3aMKHYTHIMM
pamamu. CeyeHue CTeHOK GOPTOBbLIX paM OMpejensiioT U3 pacyeTa Ha ycwiMs OT BO3geicTBust
TemnepaTypbl U Harpysku.

9.46 dyHoameHTbl, GOpoBa W [Apyrvie COOPYXEHUsl, PAaCMOSIOXEHHbIE NOA 3eMeiR u
rnoJBepraroLpyecs HarpeBy, AO/DKHbI HAXOAUTLCS Bbllle Hanbosiee BO3MOXHOIO YPOBHS TPYHTOBbIX
BoJ,. MNpv Hasmuum BOAbI Creflyet npefycmaTtprBaTh rmapounsosiaumio.

9.47 Koxyxu TEnsoBbIX arperatoB 13 SMCTOBOI CTasM JOMNyckaeTcsl npejycMaTpyBath, Koraa
Heo6X0AMMO 06eCcneynTb Fa30HENPOHULAEMOCTb KOHCTPYKLMM M KOTAa UMeeTcsi Gosblioe
KO/MYECTBO OTBEPCTUIA WM TOUEK KpernneHusi o6opyaoBaHusi. CoefyHeEHE Koxyxa C GETOHOM
OCYLLECTB/ISIOT apMaTypHbIMU CETKAMU Wi aHKEPaMU, NPUBAPEHHBIMU K KOXYXY (PUCYHOK 9.7),

9.48 Ec/m XapocToiiknii 6ETOH NOABEPXEH CUTbHOMY UCTUPAIOLIEMY BO3AENCTBUIO CO CTOPOHbI
paboyero npocTpaHcTBa, TO €ro criefyeT 3auyilaTb METa/yMYecKOl MNaHUMPHOW CETKOR, no
KOTOPOI HAHOCUTCS C/IO TOPKPETOETOHA, WM G/lokaMKn M3 Hambosiee CTOMKOro B 3TUX YC/IOBUSAX
apocTolikoro 6eToHa WM orHeynopa.

Tpe6oBaHusi, ykasbliBaeMble B NPOeKTax

9.49 B pabouux yepTexax KOHCTPYKLIMIA W B NOACHATENbHOI 3anicke K NPOEKTY [I0/DKHbI 6bITb
yKa3aHbl:



Haubo/bLAs TemMnepaTypa HarpeBa KOHCTPYKLIMM MPU SKCT/TyaTauum, NPUHATas B pacuyeTe;
BUWA 1 K11acc GETOHA MO NpeAerbHO AoNYyCTUMOl TEMNepaType NpUMeHeHNst;

Kfacc 6eToHa rno nNpoYHOCTM Ha cxaTve 1 Tpebyemas NPOYHOCTL 6eToHa Npu Temnepartype BO
BpeMSs aKC/yaTauum;

BUAb! (K1ACChl) apMaTypbl M MapKa XapoCTOKoii cTanm;
BWA, YB/IRXKHEHMS] GETOHA 1 €10 NePUOANUHOCTL MPY 3KCM/yaTaLmm;
MPOYHOCTL BGETOHA NPU OTMYCKE COOPHLIX 3/IEMEHTOB NPEANPUS TUEM-U3TOTOBUTENIEM;

Crnoco6bl 06ETOHMPOBAHWSA CTbIKOB Y Y3/10B, Mapka 1 COCTaB pacTsopa 4/19 3arosiHeHUs LWBOB B
CTbIKaX 3/1EMEHTOB.

MpwnoxeHve A
(pekomMeHgyemoe)

MpviMepbI NPUMEHEHNST XXapOCTOMKOr0 GETOHA B 3/IeMEHTaX KOHCTPYKLIA TEM/IOBbIX arperaTtos

HaumeHoBaHve OreMeHTbI 13 Temnepartypa PekomeHayembiii
TENnoBOro arperaTa XapocTolikoro 6etoHa pabouero cocTaB 6eToHa Mo
npocTpaHcTBa Tabmmue 5.1 (N)
neun, °C
I. B yepHoii MmeTannyprum
[omeHHasn neyb dypmeHHbIe NprbopbI 1300 16, 19
LLaxTa, neHb fiewaamn 1200 11
[a300TBOAbI W HAK/IOHHbI 800 23,24
rasonpoBof
Mblneynosuresns 800 23,24
BarpaHkyn A nnaBku || CTeHbl KOJIOCHVKa " 1300 19
yyryHa N/1aBUWILHOTO nosica
Bo3pgyxoHarpesatenm CTeHbl (HWKHAS YacTb), 1200 11
[OMEHHOW Nneun OHVLLE
BopoBa 800 23,24
O6xurosble MalmHb! || HWKHWIA KOJUIEKTOP ] 800 23,24
arsiomepaLyoHHOro rasooTBofbl
npoussoAcTea
BepxHuii KosviekTop 800 23,24
HarpeBaresibHble CTeHapl pabouux sveek, 1300 19,21
KosioAb! noz, KpblLLKa




MeTtoaunyeckun M3onaums T/IMCCaXHbIX 1200 19
HarpesartesibHble neyu TPY6 1 CTeHbl Ha BbicOTy 1

M
AMHbIE neyu ona || CteHbl 800 23,24
3aMe/l/IEHHOT 0 OX/TaK4EeHN
A
KokcoBble 6aTapen dyHaameHTsl 1 6opoBa 600 23,24

Il. B uBeTHOW MeTannypruu

IpadmToBbIE NEYUM CTeHbl 1200 11
Meun kunsaLwero croA CBofpl 1 peLLeTka 1100 11,15
AnoMuHVEBbIE n|| AHnwa 1000 10,11
MarHueBble 3/IEKTPOSM3Eep
bl
QneKTposmsepsl [OHvwa 1000 10,11
CBEPXUMCTOro astoMUHUA
Tepmuyeckue, CTeHbl, CBOA 1 MOA, 1200 11,19
HarpesaresibHble,
06XUroBble neun
MbineBble kKamepsbl CTeHbl 1 NOKpPbITHE 800 15
Meun pna  nnaenenus || CTeHbI 1 CBOA, 1000 15

JroMa* astoMuUHNS

* TeKCT AOKyMEHTa COOTBETCTBYET OpUrMHaUTY. - MNpyMeyaHie u3rotoButesst 6asbl AaHHbIX.

HapasemHble 1 noasemMHble (| JHUWE, CTEHbI U CBOA, 1100 11,15
rasoxofpl

docdhopHble anekTponeun || CBop, 1100 15
deppocnsiasHbIe neyn [Huve, cTeHbl 1000 10,11
KamepHble neun CBof, CTeHbI, No4 1200 19
SneKTpomTnyeckmne CTeHbl 1000 10,11
BaHHbI LiBETHO

MeTasvTyprum

lil. B HechTenepepabaTbiBatoLieii U HePTEXMMUYECKOW NPOMbILLJIEHHOCTYU




Tpy6uaTble neumn CTeHbl Kamepbl pagvaumm 1000 33-37
CBofpl Kamepbl paguauum 1000 33-37
CTeHbl Kamepbl KOHBEKLMN 1000 23-26
CBofpl Kamepbl KOHBEKLM 1000 23-26
"
BepTukasibHO- CTeHbl kKamepbl paguaLum 900 33-37
CEeKLMOHHbIE neun
TpybuaTtble neuu || dyHoameHTbl, CTeHbl, 800 10,11
6ecnramMeHHOro ropeHyvs | cBog, nog, nepeBasibHble
Tvna b CTEHKN
TpybuaTtble neun | CTeHbl, CBOA, NOA, 850~ 1100 23-26, 33-37
6ecnmamMeHHoOro  ropeHvs
Tmna 3P
TpybuaTtble neuu || To xe 900+ 1100 23-26, 33-37
6ecnsiaMeHHoro  ropeHus
Tvna 3/,
Tpy6uaTble neuu || CTeHbl, CBOS, NOA, 800 22
HacTwibHoro Tvna B
BepTukasbHo-hakenbHbie || CTeHbl KaMep KOHBEKLMW 1 900 23-26, 33-37
neun Tvna 'c pagvauum,csofl, nogosas
yacTb
O6beMHO-HACTWIbHblE To xe 9001000 23-26, 33-37
neyn c pasgenvTesibHoM
cTeHkol Tuna M'H
LinnmHpprueckwe, CTeHbl KaMep KOHBEKLN 1 800~ 1100 23-37
thakenbHble, Tvna LiC pagvauum, cBog, nofosas
YyacTb
LinnmHgprueckve neuun|| To xe 800+ 1100 23-37

Tvna L HecTwibHble* C
avchdhepeHLMPOBaHHbIM
noABOAOM BO3ayxa

* TeKCT AOKyMEHTa COOTBETCTBYET OpUrMHaUTy. - MNpyMeyaHne u3rotoButesst 6asbl JaHHbIX.

Katasmrnyeckoro CTteHbl, cBOg, Mnogosas 1250 19-21
pudhopmuHra nifyactb

rmgpoounctkm  tuna P

MHOrokamepHble

HapgzemHble rasoxofpl || Bce anemeHTbl 600 22-32

TpyouaTbIx nevei




MopazemHble rasoxogpl || To xe 800 10,11
Tpy6uaTbIxX neyei

VL.* B NpOMbIWAEHHOCTU CTPOUTESIbHBIX MaTepuanos

* Hymepauysi COOTBETCTBYET OpuruHasy. - MNprMeyaHve UsrotoButesist 6asbl AaHHbIX.

ToHHesbHble neusn g || CTeHsl UM cBOAblI  30H 800 10-11
o6xwura  06bIKHOBEHHOIO || NPOrPeBa 1 OXIaXK4EHA
TTMHAHOTO KMpnnya

CTeHbl U CBOA  30Hbl 1100 19
obxwra
Bpawgaioupe neus Aanda|3oHa LUeEnHoi 3aBecbl U 1000 10,11
o6xwura LiemeHta oTKaTHas rosioBka
KombueBble neun  and || MokpbiTe, CTeHbI, No4 1000 10,11

06Xwura kupnuya

V. B pa3nnuHbIX oTpacnisax NnpoMbIWIEHHOCTU

BopoBa u rasoxogbl o5 || CTeHbl, CBOA 350 2-4
Temneparyp 350 °C

BopoBa u rasoxogbl a4 | To xe 800 6-9

Temnepatyp 800 °C

MapoBble KOT/Ibl, || PyTepoBKa CTEH 800 10,11
9KOHOMal3epsbl, KOT/IbI

yTUmM3aTopb!

®PyHOaAMEHTbl  TEenJoBbIX || D/IEMEHTHI, 800 679
arperaTos HarpesatoLpecst no

Temnepatypbl Bbie 200
°C, Ho He 6onee 800 °C

Mokl ropsumx Lexos - - 7,8

KonnakoBble neusn oA - 800 10,11
obxura metana

O6XVroBble neuu - 1400 20,21
3/1eKTPOAHOM
NPOMBbILLIEHHOCTU

CyumrbHble neyu [MoKpbITUE, CTEHBI, MO, 1000 10,11

KoTsbl pasmyHoro | dyTepoBka 800 23-37
Ha3HayeHus 3KPaHMPOBaHHbIX CTEH




HarpeBartenbHble,

NpOoKaTHble, Ky3HeuHble U| onopHblie Tpyobl

KOHBeliepHble neyn

CTeHbl, NoA, r/MccaxHble U 1200 19,21

Meun oA o6xura || CTeHbl, CBOA, N04, 1000 15-18

CEePHUCTbIX MaTepunasioB

Meun oA obxwvra || Ceop, 1100 19

CaHUTapHO-TEXHNYECKOIo

obopynoBaHus

MpwioxeHve b
(o6s3aTensHoe)

OcCHOBHble 6yKBEHHblEe 0603HaYeHNS

Ycunus ot Bo3AeiicTBUA Harpy3ku 1 TemMnepatypbl B NonepeyHom ceHeHUn afieMeHTa

Mt g Mot M3rnbaoLLmini MOMEHT 1 NPoAO/bHasA cwia OT COBMECTHOrO AeicTBYS
YCWWIA, BbI3BaHHbIX TEMMNEPATYPOI U Harpy3Koii
My M; n3rnbaroUmin - MOMEHT COOTBETCTBEHHO OT BO3AENCTBUS BHELLHEN
Harpysku 1 Temnepartypbl
¥y Ny npofo/ibHasi cwla COOTBETCTBEHHO OT BO3AEWCTBMSI HarpyskM u
Temneparypbl
¢, o) ronepeyHas cwia COOTBETCTBEHHO OT BO3AENCTBUA Harpyskm Wu

Temneparypbl

XapaKkTepucTuku marepuanos npu BO3.qu7ICTBI/IVI TemMnepartypbl

Rb,fem = Rb Yo
By = Ryrw

pacueTHoe COMpPOTMB/IEHNE 6ETOHA CXaTUI0 W PaCTSKEHWo A/
npeAesbHbIX COCTOSIHWIA NepBOVi rpyrnbI

Rb,ser,i v R&I,ser,!

pacyeTHble COMPOTVB/IEHNSI GETOHA CXATMIO UM PAaCTSKEHWIO A
npeenbHbIX COCTOSIHUIA BTOPOU rpymnbI

Ry = Ryvg " Rs,sgr,i

pacueTHble CONPOTUB/IEHUS apMaTypbl PACTSXKEHUIO A1 NPefebHbIX
COCTOSIHWIA COOTBETCTBEHHO [/19 NEPBOIi U BTOPOIA rpynn

Rb,é’os

pacyeTHOoe ConpoTmMBieHNE 6eToHa CMATUIO

SWE

pacuyeTHoe COMPOTVB/IEHWE MOMEPEYHOI apMaTypbl PACTSKEHUO A/
npeferbHblX COCTOSIHWIA MepBOW Tpymnbl NPU  pacyeTe  CeyveHuid,
HaK/TOHHbIX K NPO/10/IbHOV OCU 3NIEMEHTa, Ha eiicTBME NOMNepeyHoii cii
bl




st

pacuyeTHoe COMpOTMB/IEHVE apMaTypbl CKaTuo A1 NpefesbHbIX
COCTOSIHWIA NepBOW rpynmbl

B, HavasbHbI MOAY/b YNPYroCcTy 6ETOHA NPY CXATUM U PACTSXKEHUN
By MOy b YNPYrocTi 6eToHa Npy BO3A4ENCTBUM TeMNepaTypbl
By, MoAy/b Aedpopmanm 6eToHa
E, MoZy/b YNPYrocTy apMaTypbl Npu HopMasibHOV TeMnepaTtype
B, MOZAy/b YNPYrocTy apMaTypbl NMpU BO3AeicTBM TeMMepaTypbl
8o 1, B KO3 pULMEHTBI, YUUTBIBAIOLLYIE CHUKEHIE MO/Y/ YIIPYroCTy 6eToHa 1
apmaTypbl Npu Bo3aelicTBUv TeMnepatypbl
95 4 b HanpsXeHWsi B PacTsHyTOW apmaTtype U B CXaToil 30He GeToHa B

CeyeHU C TPELLWHOWA

T Thg ] ob,fem
,

HanpsXeHVst B pacTsiHYTOW apmaType, B PacTsiHyTOM 1 CXaToM GETOHe
B CEUYEHUM C TPELLYHOI OT BO3AECTBUS TEMNepaTypbl

Os O 1y Ok

TO Xe, OT Harpysku

Oy , Dos Oy

KoadhmLmMeHT JMHeliHoro TEMNepaTypHoro pacLwmpeHus,
TemnepaTtypHoi ycaakv 1 TemnepaTtypHoi gedopmMauimm 6eToHa

O st

KO3 (PMLMEHT MHEIHOrO TEMMNEPATYPHOrO PaCLLMPEHUst apMaTypbl;

© stm

KO3(W(hULMEHT TEMMEPATYPHOTrO PaCLLMPEHNs PACTSHYTO apMaTypbl B
GEeToHe C y4eTOM B/IMsIHUS pab0Thbl Mex/ay TpeLyHamm.

XapaKTepuCTUKM NMOJ0XEeHUsI NTPOAObHOI apMaTypbl B NONEePeYHOM CEYEHUN INEMEHT

a

0603HaueH1e NPOAO/LHO apMaTypbi:

a) MPY Ha/MYMN CXKATON N PACTAHYTOW OT AEWCTBUSI BHELLHEN Harpy3ku
30H CEYEeHMs, PacrnosioKEHHOW B PacTAHYTOMN 30He;

6) MPW NOSHOCTLI0 CXATOM OT AENCTBUA BHELLHel Harpysku ceyeHus,
PacnosIOXKEHHON Y MEHEE CXATON IPaHN CEYEHUS;

B) NpW MOSHOCTbIO PacTSHYTOM OT AelcTBUS BHeLHel Harpysku
CeYeHVs 411 BHELEHTPEHHO PaCTSiHYTbIX 3/IEMEHTOB, PacosIoXeHHO
y 6ofiee pacTsHyTO paHW CeueHVsi, A/ LEHTPA/bHO PaCTSHYTbIX
3/IEMEHTOB - BCEIi B MOMNEPEYHOM CEUEHUN IIEMEHT],;

&

0603HaueH1e NPOAO/LHO apMaTypbi:

a) NPy Ha/MuMM CXXaTol U PacTAHYTO OT AENCTBUA BHELLHEN Harpyskiu




30H CeyeHud, paCﬂOl’IO)KeHHOVI B CXaTOoW 30HE;

6) NpW MOSHOCTLIO CXaTOM OT AENCTBMA BHELLHEW Harpysku ceyeHvs,
pacnosioXXeHHON y 60/iee CXaToli rpaHy CeveHus;

B) MPU MOSIHOCTbIO PACTSHYTOM OT [AeliCTBUSI BHELLHel Harpyskv B
CEYEHNN BHELEHTPEHHO PaCTSHYTbIX 3/IEMEHTOB, PACMOSIOXKEHHOW Y
MeHee pacTsHyTO IpaHn ceueHs;

|

1

r

N

)

KPUBW3HbI OCEll 3M1EMEHTOB OT BO3AENCTBUA TemnepaTtypbl
HarpeBe 1 OCTbIBaHWM

npu

b LMpUHa NPSAMOYrOSIbHOTO  CeveHus, LWwMpuHa pebpa TaBpoBOro W
[BYTaBPOBOro ceveHuii
By b} LLMPVIHa MOJK TAaBPOBOTO WM [BYTaBPOBOro CeYeHnss COOTBETCTBEHHO
n B PacTSIHYTOW 1 CXaToli 30He
i BbICOTa NPSAMOYrosilbHOr0, TaBPOBOIO WM ABYTaBPOBOIO CEYEHNS
apa paccTosHuss OT pPaBHOAENCTBYIOLWEN YCWWMA COOTBETCTBEHHO B
apmatype < 1 &' o Grvkaiileii rpaHmu ceueHus
oy }36 paBouve BbICOTbI CEYEHMS, PaBHbIE COOTBETCTBEHHO # ~¢ 1 # ~d'
Ry k} BbICOTbl  MOSIKA  TaBpPOBOrO WM  [BYTAaBPOBOrO  CeYeHus
n COOTBETCTBEHHO B PACTAHYTO 1 CXaTo 30He
€0y 9KCLIEHTPUCUTET YCWIS NPeBapuUTE/bHOTO 06%aTua £ 0THOCUTESbHO
LieHTpa TSXeCTV NPYBEAEHHOr0 CeveHust
g 3KCLIEHTPUCUTET NPOAOLHO cibl & oTHOCUTENLHO LieHTPa TXEeCTH
npviBeAEHHOTO CeveHust
s PaCCTOsHME OTTOUKM MPUIOXEHN NPOAOMbHOK cunbl & no uewntpa
TAXECTM MNOLLR/N CEYEeHNs apMaTypbl <
! NPOJIET 3/IEMEHTa
I pacueTHas [J/IMHa 3/IeMeHTa, NoABepraowasaca AencTBmio CxumatoLwei
NPOoAO0/bHOV CWb
i paguyc VHepuMM MOMepeyHOro CeYeHWst 3/1eMeHTa OTHOCUTESbHO
LiEHTPpa TSHKECTU CeueHus
d HOMVHa b HbIi AMaMeTp CTepXHEe apMaTypHO CTasm
A n/oWwR/ib BCEro 6eToHa B NonepeyHoM CeyeHmmn




A nowAb CEUYEHMSI CXKaTO 30HbI GETOHA
Ay N/IOLLR/Ib CEYEHVst PaCTSIHYTON 30HbI 6eTOHA
A nowaib NPUBEAEHHOTO CEYEHNS 3NIEMEHTa
A nowab CMATUA 6eToHa
epe paccTosiHiMe OT TOYKM TNPWIOXKEHUs MPOAoSbHOW cubl & no
paBHOAEICTBYIOLLEI YCUNIA COOTBETCTBEHHO B apmaTtype & 1 &'
4 A N/OLLAAN CeYeHNs HeHanpsraemoii apmaTypbl & 1 &' COOTBETCTBEHHO
A, M/oWRb CEYEHWS1 XOMYTOB, PACMOSIOKEHHbIX B OAHOV HOPMaslbHOM K
MPOZO/ILHOM OCK 3MIEMEHTa MIOCKOCTY, NMEPEeCcEeKaloLyX HaK/IOHHOe
ceyeHvie
x BbICOTA CXaToli 30Hbl 6eToHa
d OTHOCUTENbHAs BbICOTA CXATON 30HLI GeToHa paBHa I
H KO3(hhMLUMEHT  apMMpOBaHUs, OnpefensieMblii  Kak — OTHOLLeHue
NIOWAAN CeueHust apmMaTypbl S K MAOUAAM MOMEepPeyHoro CeveHs
anemenTa 20 Ges yuyeTa cxaTbIX M PaCcTSHYTbIX MOSIOK
Se0 o S cTaTMyeckme MOMEHTbI M/IOWR/El CEYeHUi A COOTBETCTBEHHO CXATON 1
" pacTsiHyTOl 30Hbl 6ETOHA OTHOCUTE/LHO Hy/IEBOW SIMHUN
S o S cTaTM4ECKME MOMEHTBI NIOWAAEN CEYEHUS COOTBETCTBEHHO apMaTypbl
" M
S 1 5" OTHOCUTENLHO HyNEBOM SMHN
i MOMEHT VHepLUMM CeyeHust GeToHa OTHOCUTENBHO LiEHTPA TSXeCcTu
CEeYeHVst 3NIeMeHTa, BblunC/eMblli 6e3 ydeTa Temnepatypbl Kak Afis
HeHarpetoro 6eToHa
L red MOMEHT MHEPLM NPMBEAEHHOTO CEYEHUS 3/IEMEHTa OTHOCUTE/IbHO ero
LieHTpa TSHKecTu
I MOMEHT MHEPLIMM MIOWLAAW CEYEHUS apMaTypbl OTHOCUTENBHO LieHTpa
TSHKECTU CEUEHVS STIEMEHTA
o MOMEHT  VHEpUMM T/IOLRAM CEYEHUS] CxaToli  30Hbl  GeToHa
OTHOCUTE/bHO HyNIeBOW SIMHUN
Loy Iq MOMEHT VHEpLYM NoLAAel CeYeHNs COOTBETCTBEHHO apMaTyphl < 1

" OTHOCUTENLHO HYNEBOI JHIM




y paccTosiiMe OT LEHTPa TSXECTM MPUBEEHHOrO CeueHns [0
PaCTSHYTOI rpaHu, [0 BOJOKHA GETOHa, B KOTOPOM orpefensiercs
HanpsHKEHVE 1 [10 MeHee HarpeToii rpaHm
vy paccTosiHe OT LiEHTpa TSHXKECTU MPUBEAEHHOTO CEYEHNs aNeMeHTa 10
" . o y
paBHOAeliCTBYIOLLEl yeumii B apmaType < 1 &'
Fi Bty s pacyeTHble BefMuMHbl NPOru6a, YA/MHEHNs 1 YKOPOUEH s afieMeHTa oT
’ BO3/jeliCTBUS TeMnepaTypbl
Gre CPE/IHAA PaCUETHAs BEMMUMHA PACKPBITUA TPELLYH
5 PACCTOSIHVE My XOMYTaMi, M3MepeHHOe Mo A/IMHe 3fieMeHTa
A Temnepatypa 6eToHa
fim cpefiHsA TemnepaTypa 6eToHa
' Sy s
t yts TemnepaTypbl apMaTypbl < 1
& TemnepaTypa cpefsl Co CTOPOHbI UCTOUHMKA Ten/a
ze TemrepaTypa BO3/lyxa C HapyXHOl CTOPOHbI 3fIEMeHTa
£y TemnepaTypa 6eToHa B LIEHTPE TSXKECTV NPUBEAEHHOTO CeueHus]
the cpefHAA TeMnepaTypa 6eToHa CXaTol 30HbI CeYeHIs!
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