MUHHUCTEPCTBO
CTPOHMTEJLCTBA 1 KIJIMIHO-KOMMYHAJIBHOI'O
X03SIIiCTBA POCCHMCKON ®EJEPALINHA

(MHHCTPOH POCCHH)

NNPUKA3

R 2011 Ne 4PE/ip

Mockga

06 yreepxaenun CII 27.13330.2017
«CHuII 2.03.03-84 beronnbie H sxese300eToHHbIe KOHCTPYKIHH,
npeaHazHaYeHHbIE A5 paGoThl B yCIOBHAX BO3eiicTBHS NOBbIMIEHHBIX
A BLICOKHX TeMnepaTyp»

B coorsercTBud ¢ IlpaBunamu pa3paboTKH, YTBEPXKACHHA, OITyONTMKOBaHMA,
J3aMeHeHHs ¥ OTMEHbl CBOJIOB  MpaBhi, yTBEPXKIEHHBIMA TI0CTaHOBJIEHHEM
I1paBUTENBCTBA Poccuitickon Penepanuu  OT 1 wmons 2016 r. Ne 624,
noanyHkToM S5.2.9 MyHKTa 5 JlonoskeHus O -MUHHCTEPCTBE CTPOMTENBCTBA
W SKAIMIIHO-KOMMYHaJIBHOTO xo3siictBa Poccuiickoit denepalyy, YTBEPIKIEHHOTO
[ocTaHoBIeHHEM IIpaBUTENBCTBE Poccuiickoit Penepaudu OT 18 HosOps 2013 T.
Ne 1038, mymkrom 112 Ilnana pa3paboTKu ¥ YTBEPHACHHA CBOJIOB MPaBHII
W aKTyalu3aluH paHee yTBePHKICHHBIX CTPOMTENbHBIX HOPM M npasui, CBOJIOB
npaBWi Ha 7016 T. ¥ TUIAHOBBIA MEPHOA 1O 2017 r., YTBEPXIEHHOTO TPHKA30M
MuHMCTepCTBa ~ CTPOMTENBCTBA M KUIHLITHO-KOMMYHaIIBHOTO X035HMCTB2
Poccuiickoii @enepaliu 0T 3 mapra 2016 T. Ne 128/mp, mp H K a3 bl BaI0:

1.  YTBepauTh H BBECTH B neiicTBue depe3 6 Mecsines co IHA ¥3JaHusd
HacTodIIero IpuKasa npuaragMali CIl 27.13330.2017 «CHulIl 2.03.03-34
BeroHHbie ¥ Kene300eTOHHBIC KOHCTPYKLIMH, npeHasHaqeHHbIe UL paboTsl
B YCJIOBYSTX BO3JCHCTBUA HOBBILIEHHBIX ¥ BHICOKHX TEMIIEPATYPY.

2. C MOMEHTa BBEICHHA B neiictaue CIT 27.13330.2017 «CHull 2.03.03-84
BeToHHEIE H IKeNe300€TOHHBIC KOHCTPYKLMH, TpeHasHauCHHbBIC s paboThl
B YCIOBUSX BOBNCHCTBHA [IOBBIIICHHBIX M BBICOKHX TemmepaTyp» NpU3HATE
ge TIOUIeKAIUM TPHMEHCHHIO CIl 27.13330.2011 «CHull 2.03.03-84 beroHHBI®
1 Kene300eTOHHbIE KOHCTPYKIHH, npeaHa3HaueHHBIE U paGoThl B YCTOBHAX
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BO3/E}CTBHS TIOBBIIEHHBIX M BBICOKHX TEMIIEPATYp», YTBEP)KICHHBIH IIpHKa30M

MuHuCTEpPCTBA PErHOHANILHOTrO pa3BUTHA Poccuiickoi ®enepanuu
ot 28 nexabps 2010 r. Ne 827.
3. JlenapTaMeHTy IpaloCTPONTENBHON JesSTebHOCTH U apXUTEKTYPEI:

a) B TeyeHue 15 gHeH CO AHS H3[aHMA NPHKA3a HANPABHTH YTBEPKACHHBIA
CI127.13330.2017 «CHull 2.03.03-84 BetoHHbIE 1 )Kee300eTOHHbIE KOHCTPYKIHH,
npe/HA3HAYEHHbIe U1 paboTEl B YCIOBHAX BO3IEHCTBHS MOBBIMCHHBIX M BHICOKHX
TeMIlepaTyp» Ha PErucTpaluio B HaIMOHANIbHEIH opraH Poccuiickod ®eneparmu
10 CTaHIapTHU3alIHH;

6) ofecreuuTh OIyONMKOBaHHE Ha OQHUMATBEHOM caiite Musnctpos Poccuu
B WH(QOPMALMOHHO-TENEKOMMYHHKALMOHHOH  CeTH «/HTepHeT»  TEKCTa
YTBEPXKIEHHOTO CI1 27.13330.2017 «CHull 2.03.03-84 Beronnsie
M Kene300eTOHHBIE  KOHCTPYKLMHM,  [peJHasHa4eHHbIe U4 pabGoTsl
B yCNOBHAX  BO3ZEMCTBHA  [OBBIUEHHBIX M BBICOKMX  TEMIEpaTyp»
B 3NeKTpOHHO-IH(POBOH (Qopme B Teyerue 10 AHEH €O IHI perMCTpaiyi CBOMA
IPaBHJT HAMOHAIBHEIM opraHoM Poccuiicko denepanuy M0 CTaHAAPTU3ALMY.

4. Kourpons 3a HCIIOJHEHWEM HACTOSIIETO TIpHKa3a  BOSNONKHIE
Ha 3aMecTHTeN1 MHUHHCTpa CTPOUTENBCTBA U IKUIMIIHO-KOMMYHAIEHOT'O XO03s1#cTBa
Poccuiickoit @enepauun X./1. Mapnusposa.

H.o. MunucTtpa _ ‘ 1.0 CraBuuKni




YTBEPXIEH
npuKa3oM MUHHCTEPCTBA CTPOMTENBCTBA U
KAITHIHO-KOMMYHAJIBHOTO X035HCTBa
Poccuiickoit @enepanun ,
ot« 45 » Maj 2017 . Ne 75€ /17

CII 27.13330.2017 «CHHII 2.03.03-84
BETOHHBIE " KEJE3OBETOHHBIE KOHCTPYKIIUMU,
INPEJHA3HAYEHHBIE J1Jis1 PABOTHI B YCJIOBUAX
BO3JIEMCTBHUS NOBBIIIEHHBIX U BBICOKHX

TEMIIEPATYP»

W3nanwe odunpansHoe

Mocksa 2017



MWHUCTEPCTBO CTPOUTEIJIBCTBA
U XXUITNLLHO-KOMMYHAJIbHOIO XO3AUCTBA
POCCUUCKOU ®EONEPALIUN

CBOA NPABU Cn 27.13330.2017

BETOHHbBIE U XXEJIESOBETOHHbLIE KOHCTPYKLIUW,
NMPEAHA3HAYEHHBIE O1A PABOTbI B YCJIOBUAX
BO3AEUCTBUA NOBbLIWEHHbLIX U BbICOKUX TEMMEPATYP

AKTyanusmpoBaHHas pefakuus
CHul 2.03.04.84
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CIT27.13330.2017
Ilpeguciiosune

CBeneHHs 0 CBOJE NPABHJI

1 HWCIIOJIHUTEJIM: Hay4HO-HCCIeN0BATENbCKAH, IPOEKTHO-KOHCTPYKTOPCKHM M
TeXHOJOTHYECKHH MHCTHTYT GETOHAa M JKeNe300€TOHA HM. A.A. TBosmera (HUMKB um. AA.

I'Bo3zesa) - mHCTHTYT AO «HULI «CTpouTensCTBO»
2 BHECEH TexrrueckuM KoMATETOM 10 cragmapTusanud TK 465 "CrponTenscrso”

3 TIOATOTOBJIEH k yTBepxaeruio JlenapTaMeHTOM IPafoCTPOMTENBHOM NEATENbHOCTH
¥ apXHTeKTyphl MUHHCTEPCTBA CTPOMTENBCTBA M IKHIHINHO-KOMMYHAIBHOIO X03sHCTBA
Poccuiickoit @enepanuu (Munctpoi Poccun)

4 YTBEPXJEH U BBEJEH B JNIEMCTBUE npuxa3zoM MUHHCTEPCTBA CTPOMTENBCTBA
H KAIAIIHO-KOMMYHANBLHOTO X03siiicTBa PoCCHiCKOH depmeparuu ot 15 mas 2017 r.
Ne 786/mp u BBeneH B AelicTBre ¢ 16 HOAOpPs 2017 1.

5 3APEIMICTPMPOBAH ®enepaisHbM areHTCTBOM IO TEXHHYECKOMY PEryIHPOBAHHIO H
metpororur (Poccranmapr). Ilepecmorp CII 27.13330.2011 «CHwulIl 2.03.04-84 beroHHEIE H
JKeNe300eTOHHEIE KOHCTPYKIMH, NpeJHa3HAYeHHble U1 PabOTEl B YCIIOBHSX BO3IEHUCTBHSA
HOBBIIIEHHEIX M BEICOKHX TEMIIEPATYP»

B cnywae nepecmompa (3aMeHbl) ulU OMMeHbl  HACMOAWE20 c800a npasui
coomeemcmeyloujee  y6eOomienue 6yoem  OnyONUKOBAHO 8  YCMAHOGNEHHOM nopaoke.
Coomeemcmeyiowjas. unpopmayus, yeeoOMIeHue U MeKCMyl pasMewjalomcs  makdkce 6
ungpopmayuonHoil cucmeme 00wez0 NONL306AHUA — HA oguyuansrom caime paspabomuuxa
(Muncmpoii Poccuu) 6 cemu Humeprem

© Muscrpoii Poccun, 2017

Hacrosmuii HOPMATHBHEIA IOKyMEHT HE MOXeT OBITh MONHOCTHIO HIH YaCTHIHO
BOCIIPOM3BENEH, THPAXHMPOBAaH H PAacIpOCTPaHCH B KauECTBE ohHIHANIEHOTO H3JaHHS Ha
teppuTopuy Poccuiickoi Penepauuu Oe3 paspemeHus Musctpos PoccHu
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BBegenue

Hacrosmuii cBoj IpasuI pa3paboTaH ¢ yaeToM o6s3aTebHEX TpeOOBaHHIA, yCTAHOBICHHBIX
B enepanbHbIX 3aKkoHax oT 27 nekabps 2002 r. Ne 184-®3 «O TexHmdecKoM peryaaposanum» [1],
or 30 mexabpa 2009 r. No 384-03 «Texuwdeckuil pernamMeHT O 0O€30IaCHOCTH 3JAHHH H
COOpYXXEHHI» [2].

HacTosunuii CBOJ IpaBHII COJEPXKHUT OCHOBHEBIE MOJIOKEHH [0 PACYETy H MPOSKTHPOBAHHIO
OETOHHEIX M Kelle300eTOHHBIX KOHCTPYKIHH IPOMBITIIEHHBIX 3[JaHHH B COOPYXKECHHH U3 THKEIOT0
M JIETKOr0 KOHCTPYKIMOHHOTO OeToHa, paboTaloIux B YCIOBHAX BO3HEHCTBHS MOBBIIIEHHBIX
texsonormdgeckux Temmeparyp (ot 50 °C mo 200 °C BKIIOUMTENHHO) € YIETOM BIIAKHON CPEZEL, a
TalOKe TEIIOBBIX arperaToB U3 XKapoCTOMKOro 6eToHa, apMHPOBAHHOTO OOBIYHON M XKapOCTOHKOH
apMaTypo#, KOTOpEIE SKCILUTyaTHPYIOTCS B YCJIOBHAX BO3NEHCTBHA BBICOKHX TEXHOIOIHYECKHX
temmeparyp (csemme 200 °C mo 1400 °C).

Ceox mnpaemn paspaboran komrektmBoM HWUIDKB mm. A.A. I'sosmesa AO «HMII
«CTpOHTENBCTBO» MOJ PYKOBOJICTBOM A-pa TeXH. Hayk, pod. 4. . Muroeanosa. VICHONMHATEIH:
KaHz. TexH. Hayk 4. C. Kysueyoea, J1. A. Tumoea, M. FO. Tumos; M. Hay4. coTp. B.I' Psabuenkoea u
M.IT. Kopuiowuna, sexymuii uenxerep FO.C. Pansuna.

B paszpa6oTke cBOza NPaBAI NPHHSIM y4acTHE KaHH. TexH. HayK P.Sl. AXTAMOB, CT. Hay4.
cotp. P.P. Axmamos (OO0 «YpanHHHcTpom»).
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CBOJI ITPABHI
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BETOHHLIE ¥ )KEJE3OBETOHHBIE KOHCTPYKIIWH,
IMPETHASHAYEHHBIE JJIsI PABOTHI B YCJIIOBMAX
BO3JIENCTBHS MOBBLIIIEHHBIX W BBICOKHX TEMIIEPATYP

Concrete and reinforced concrete structures intended for the service in
elevated and high temperatures

Jarta seenenns 2017-11-16

1 O6nacTth mpHMEHEHHS

HacTosmmwii CBOJ NpAaBHI pacpOCTPAaHfAETCs HAa IIPOEKTHPOBaHWE OCTOHHBIX M
KETe306eTOHHBIX ~ KOHCTPYKIHM,  IIOJBEPralOMEXCS  CHCTEMAaTHYECKAM  BO3JICHCTBAAM
nossmierHsX (0T 50 °C 10 200 °C BKIIOYIMTENBHO) B BEICOKHX (CBbIe 200 °C) TeXHONIOTHYECKHX
Temmepatyp (anee — BO3AEHCTBHA TEMIIEPATYP) U YBIAXHCHHIO TEXHAIECKHM ITapOM.

CBoj IIpaBHII yCTaHABIHMBAeT TpeOOBAaHHSA 110 MPOSKTHPOBAHHIO YKa3aHHBIX KOHCTPYKIIMH,
H3TOTOBINEMBIX M3 TSKENBIX OETOHOB cpemmeidl mmotHocTsio OT 2200 mo 2500 xr/™M (manee —
0GLIYHEL GETOH) H KapOCTOMKEX GETOHOB IIOTHOH CTPYKTYPHI CPEAHEH IIOTHOCTHIO OT 900 mo
2500 xr/m>.

I[IpOoeKTHPOBAHHAE CIENMAIBHEIX JKeIe300eTOHHEIX KOHCTPYKLHi (pe3epByapoB JIBIMOBBIX
Tpy6, eMKkocTel, GyHIaMEHTOB NOMEHHBIX Heded M Ip.), MOABEPralouXCsi CACTEMAaTHICCKOMY
Boszeiicteuio Temmeparyp ceemme 50 °C, cieayer NpOBOAHTE C YYETOM JOIONHHTC/IBHBEIX
TpeOBaHMl, NPEIBSBIAEMEIX K 3THM COODYXEHHSM COOTBETCTBYIOIIUMH HOPMATHBHEIMH
JOKYMEHTaMH.

Tpe6oBanus HACTOSINEr0 CBOAA IPaBHI HE PAaCOpPOCTPAHMIOTCA HA KOHCTPYKIMH H3
’KapocToHKoro 6eToHa S4EHCTOH CTPYKTYPEL.

CBOZ MpaBul HE pACHpOCTPAHSeTCs HA OIpEAC]eHHe OTHECTOHKOCTH OETOHHEX H

XKeJe300eTOHHBIX KOHCTPYKIIHH.

2 HopMaTHBHBIE CCHIIKH
B HacTosmeM cBojie IpaBHII HCIIOJIE30BaHBI HOpPMATHBHEIE CCBUIKH Ha CIIEOYIOINHE

JOKYMEHTBI:

T'OCT 390-96 M3memus OorHEyHOpHEIE IIAMOTHEBIE W MOJYKHCHbIE OOINEr0 HasHa9CHHS H
MACCOBOTO IIPOH3BOACTBA. TeXHHYECKHE YCIOBHA

I'OCT 530-2012 Kupmug u xaMeHb KepaMudeckue. OOmue TEXHHIECKHE YCIOBHA

I'OCT 2694-78 Wspenus IIEHOAHATOMHTOBBIE M AHATOMHTOBBIE TEILJIOHM3OJLHOHHBIE.
TexHuYecKue ycaoBHI

I'OCT 2850-95 KaproH acbecToBbli. TexHuYeCKHe YCIOBHA

T'OCT 4157-79 U3nenus orueynopHbIE JHHACOBEIE. TEXHHYECKHE YCIIOBUS

I'OCT 4543—71 Ilpoxat 3 IErEpOBaHHON KOHCTPYKIMOHHOH cTamy. TeXHHYecKue yCIoBHsA

TI'OCT 4689-94 U3nenus oraeynopHeie IEPHKIa30BEe. TeXHAYECKHE YCIIOBHS

IT'OCT 5040-96 MHspenuss OTHEYNOpPHBIE M BEICOKOOTHEYINOPHBEIE  JIETKOBECHBIE
TEIUIOU30JAIMOHHEIE. TEXHUIECKHE YCIOBHA

HN3nanue opunuannHoe
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TOCT 5381-93 M3jenust BHICOKOOTHEYHNOPHEIE XPOMHTONEPHKIA30BbE. TeXHAIECKHE

YCIIOBHS
['OCT 5632-2014 JlernpoBaHHEIE HEPXABEIOMIYE CTAIH H CILIABEI KOPPO3UOHHO-CTOUKHE,
KapOCTOMKHE U XKaponpodHsle. Mapku
TOCT 5949-75 Cranb coproBas ¥ KaluGpoBaHHAsA KOPPO3HMOHHOCTOHKAS, JKapoCTOMKas H

’)aponpounasi. TeXHHYeCKHe yCIOBHA
T'OCT 9573-2012 IlmmTel W3 MHHEpAIbHOM BaTbl HA CHHTETHYECKOM CBA3YIOUIEM

TEIUION30JIAIMOHHEIE. TEXHHYECKHE YCIOBHA

TOCT 10499-95 W3nenus TEIUIOH3OJAMOHEHBIE H3 CTEKIAHHOrO IITAl€IbHOIO BOJIOKHA.
TexHWYECKHE YCIOBHA

T'OCT 10888—93 M3nenus BEICOKOOTHEYIIOPHBIE NEPHKIA30XPOMUATOBLIE I KIIaIKi CBOZIOB
CTAlEILUIABAIIBHEIX edeii. TeXHHYECKUE YCIIOBHA

TOCT 10922-2012 ApwmartypHble M 3aKiaiHble H3JENHd, HX CBapHbie, BA3AHEIC H
MeXaHHUEeCKHe COeIUHEHAS [IA JKeNe300eTORHBIX KOHCTpyKIuH. OfIpe TeXHHIECKUE yCTOBUA

T'OCT 12865—67 BepMHEKYIIHT BCITy4EHHBIN

TOCT 13015-2012 Usnemms GeTOHHEIE H JKee300eToHHbIe M1 cTpouTenbersa. Obmue
TexHH4IecKue TpeGopanus. [IpaBHia NPHEMKH, MAPKUPOBKH, TPAHCIIOPTHPOBAHHSA ¥ XpaHCHHA

I'OCT 14098-2014 CoenuHeHds CBapHBIE apMaTypbl H  3aKJIaJHBIX H3IeIHR
JKeNe300eTOHABIX KOHCTPYKIMH. THIIBI, KOHCTPYKIIUH ¥ Pa3sMEphI

TOCT 20901-2016 W3nemdss OrHeymoOpHEIE IS KIAUKH BO3IyXOHArpeBaTeNed H
BO3/TyXONPOBOJIOB FOPSYEro AyThs JOMEHHEIX reyel. TexHugeckue yenoBns

T'OCT 20910-90 BetoHs! xapocToiikie. TeXHAIECKUE YCIIOBHSA

C'OCT 21880-2011 MaTs! H3 MEHEpAJIBHOH BaThI IPOIIHBHEIC TEMIOH30/AIMOHHEIC.

TexHugecKkue yCIoBHA
T'OCT 24704—2015 V3penus OrHeymnopHbIe KOPYHAOBEIE H BBICOKOTTTHHO3EMHUCTEIE.

TexHuuecKkHe yCIIOBHA
T'OCT 24748-2003 V3menus H3BECTKOBO-KPEMHE3EMHCTEIE TEILIOH30JIAIHOHHEIC.

TexXHHYECKHE YCIOBHA
TOCT 25192-2012 Betonst. Kinaccupuxamus 1 o61ue TEXHHIECKAE TPeOOBAHHA
CII16.13330.2011 «CHull II-23-81* CransHEIE KOHCTPYKITHI
CII 20.13330.2016 «CHulI1 2.01.07-85* Harpy3ku u BO3IEHCTBHA»
CI1 28.13330.2012 «CHgaIT 2.03.11-85 3ammura CTpOHTENBLHEX KOHCTPYKIHH OT KOPPO3HHY»
CIT 63.13330.2012 «CHull 52-01-2003 BeroHHbIe M »XeNe300€TOHHBIE KOHCTPYKLHAH.

OcHOBHEIE TOJNOKEHHD (¢ m3MeHeHHsMHA Ne 1, Ne 2)
CIT 70.13330.2012 «CHull 3.03.01-87 Hecymmue ¥ Orpaxiaiolue KOHCTpYKIHH» (C

m3MeneHneM Ne 1)
CIT 131.13330.2012 «CHull 23-01-99* CTpouTebHas KIIMMAaTONOTHD (C H3MEHEHHEM Ne 2)

MpumMedadue— [IpH NONBE30BaHUM HACTOAIIHM CBOXOM NpaBU nenecoobpa3Ho MPOBEPHTE ASHCTBHE
CCHUIOTHBIX JOKYMEHTOB B HH(OPMAIHOHHO# CHCTeMe OGIIEro MoE30BaHHAs — Ha OQHITHATEHOM caifre QenepanbHOTO
OpraHa HCTOJHUTEIBHOM BIIacTH B cepe CTaHIapTH3ALMH B CETH MIHTEPHET WM IO EXErOMHOMY HHGOPMALMOHHOMY
ykasatemo «HaluuOHAIbHbIE CTAHAAPTED), KOTOPBIH OIMyONHMKOBaH MO COCTOAHMIO HA | sHBaps TeKyIIero roAa,  mo
BBIIYCKaM EKEMECTIHOr0 HWH(pOPMaIMOHHOro ykasarend «HauHOHATbHBIE CTAHAAPTED 3a Texymmii roa. Ecmu
3aMeHeH CCHUIOYHBIHM JOKYMEHT, Ha KOTODEIM [aHa HEJaTHpOBAHHas CCHUIKA, TO PEKOMEHIYETCA MCIOIB30BaTH
IEHCTBYIONIYIO BEPCHIO 3TOT0 AOKYMEHTA C Y4eTOM BCEX BHECCHHEIX B JAHHYIO BEPCHIO uaMereHuii. Eciu 3aMeHeH
CCHUIOUHBIH JOKYMEHT, Ha KOTOpHI JaHa JaTHpOBAaHHad CChUIKA, TO PEKOMEHIYETCs HCIOJIb30BaTh BEPCHIO ITOTO
JIOKYMeHTa ¢ yKa3aHHBIM BBIIE FOZIOM yTBepxaeHus (mpuHatas). Ecimu mocie yTBEpXICHHMA HACTOAWEro CBOAA
NPaBHN B CCHUIOYHEIM JOKYMEHT, Ha KOTODbIH JaHa NATMPOBAHHAS CCHUIKA, BHECEHO W3MCHEHHE, 3aTpariBaioLlce
TOJIOXKEHHe, Ha KOTOPOE JaHA CCHUIKA, TO 3TO TIONOXKEHHE PEKOMEHIYETCs IPHMEHATE 63 yaeTa JaHHOT0 H3MCHEHHA.
ECIH CCHLIOYHBIH JOKYMEHT OTMeHeH 6e3 3aMEHEI, TO TONIOXKEHHE, B KOTOPOM Jlaha CChUKa Ha HEero, peKoMEHILy eTCA
IPHMEHATE B 9aCTH, He 3aTParkBaromei 31y cChUIKY. CBeICHHSA O ISHCTBHH CBOJIOB IPaBHII 1enecoobpasHo MPOBEPHTh
B DepepansHoM HHGOpMaIMOHHOM (OH/E CTaHIAPTOB.
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3 TepMHHBI H ONIpeAeICHHS

B Hacrosimem cBoze IpaBHII NPHMCHEHEI clieoyroImue TEpMHHBI C COOTBETCTBYIOINHMH

OIIpEacIEHHAMH:

3.1 amkep: Kpenexnas netaib (37€MEHT KPEIUIEHHS) U3 KPYTTIOT0 HITH npo¢rIHpOBaHHOTO
METALIAYECKOTO IIPOQHILA.

3.2 BbICOKAs TeMmeparypa: OKCIUIyaTallHOHHas TEMIepaTypa BO3MICHCTBHS Ha
KoHCTpykuuH B muanasore ot 200 °C xo 1400 °C.

3.3 paWTeNLHBbIH Harpes: Bo3meiicTBHE pacUETHOM TEMIIEPATyPBl B MEPHOT SKCITyaTalluH
(pa3M9A0T IOCTOSHHEIH ¥ IAKITMYECKAHN ATHTETEHBIH HarpeB).

3.4 sxapocroiikuii 6eTon: TsoKeNbI U Nerkui 6€TOHEI IIOTHOH CTPYKTYPBI, IPAMCHACMEIC
B GETOHHEIX ¥ JKeIe300eTOHHBIX KOHCTPYKIUAX, pad0TaloMKX B YCIOBHAX BO3AEHCTBHA BBICOKHX
TEXHOJIOTHYECKHAX TEMIIEPATYD.

3.5 kparxoBpeMeHHbIHi Harpes: IlepBpli pa30rpeB KOHCTPYKIHH [0 pacaeTHOM
TEMIIEPATYPHI IIPH €€ H3TOTOBJICHHH.

3.6 o6braEbI OeTom: Tsokensii 6eToH cpemsedl mwrotHOCTEIO OT 2200 mo 2500 Kr/cM?,
IpUMEHAEMEIl B JKeNe300eTOHHBIX KOHCTPYKIHSX, paboTalomMX B YCIOBHAX BO3JIEHCTBHA
NOBHIIEHHBIX TEXHOJIOIHYECKHX TEMIEPATYP.

3.7 mocTosiHHLIH Harpes: JJTHTEIBHBIH TEMIIEPATYPHBIH PeXHM, IIPH KOTOPOM B IPOMNECCEe
SKCIUTyaTAllM¥ KOHCTPYKIMS MOIBEPracTCi HarpeBy C KONeOaHHSMH TEMIEPAaTypsl [0 30 %
pacYeTHOTO 3HAYEHHS.

3.8 mOBHIDIEHHAA TeMIepaTypa: OKCIUTyaTallOHHAas TeMIeparypa BO3ICHCTBHA Ha
GeTOHHBIE H JKele300eToHHbIe KoHCTpyKIuK B mHTepBaie oT 50 °C no 200 °C BKIFOYHTENEHO.

3.9 ¢yrepoBka: Herecymuii 31eMEHT KOHCTPYKIIMH TEILIOBOTO arperara, paboTaroIEero B
YCIOBHAX BO3IEHCTBHS BEICOKHX TEMIEPATYP, IIPECTABIAIOMMH co60i 3alIUTHYIO BHYTPEHHIOO
0GIHIOBKY Tedeit, TOOK, ABMOBBIX TPYO H APYTHX HarpeBAeMbIX OBEPXHOCTEH, BEIONHAEMYIO
H3 JAPOCTOMKAX TSDKENBIX H JIETKHX OETOHOB.

3.10 nuxaHgeckmii Harpes: J{IUTENBHBIM TEMIEPATYpPHBIH DEXWM, NpPH KOTOPOM B
TpoIecce IKCIUTyaTalii KOHCTPYKIHS IIEPHOANIECKH IIOABEPraeTCs MOBTOPAIOIEMYCS HATPERY C
xonebanuaMu Temnepatypsl 6onee 30 % 0T pacyeTHOM BENHYHHBEI IPH JUTMTEILHOCTH IHKIIOB OT 3
y 50 30 gHEH.

4 O0mue yxkazanus

OcHOBHBIE IOJIOXKEHHA

4.1 BeTOHHEIE ¥ ele300€TOHHBIE KOHCTPYKIMH, IpeJHa3HaYeHHEIE JJIs pabOThHI B YCIIOBHAX
BO3IEiicTBHA NOBEINEHHEX Temmeparyp no 200 °C, ciemyer npeaycMaTpHBaTh, Kak IpaBHIIO, H3
06Br4HOrO OETOHA.

DyHIaMEHTHl, KOTOpEIE MpH SKCIUIyaTalldd MOCTOSHHO IIOABEPraroTCsa BO3AEHCTBHIO
TeMmepaTypsl 10 250 °C BKIIOUHTENBHO, JOMYCKaeTCsl IPHHAMATE M3 00BMHOro GeToHa.

BeToHHBIE M JKene300eTOHHbIe KOHCTPYKIMH, IpefHa3HaYeHHEIe 1 paboThl B yCIOBHSX
BO3IEHCTBHS BBICOKHX Temmepatyp csbimne 200 °C, clefyeT IpeLyCMaTpHBaTh U3 JKapOoCTOKKOTro

OeToHA.
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Hecymue 31eMeHTEl KOHCTPYKIMH TEIUIOBBIX arperaros, BEIIONHACMBIC H3 apoCTOHKOIO
GeToHa, cedeHMe KOTOPBIX MOXET HArpeBaThes 40 Temmeparyps cBeume 1000 °C, momyckaeres
HOPMMEHSTH TOIBKO TOCTIE ONBITHOMH IPOBEPKH.

42 TIlpu NpOEKTHPOBAHWM 3[aHHH, COOPY)KEHHH M TEIUIOBBIX arperaToB JOJDKHBI
IPHHEAMATHCS ~ KOHCTPYKTHBHEIE —CXeMBI, —OOecCIedHBalomue HEOOXOmMMYI0  IIPOYHOCTE,
YCTOMIHBOCTE M POCTPAHCTBEHHYIO HEH3MEHAEMOCTh KOHCTPYKIMM Ha BCEX CTA/(HAX BOIBEIICHHA
| TIPH KCILTyaTallHH.

Br160p KOHCTPYKTHBHEIX PEINCHHUH CIIEMYET IPOBOIUTH, HCXOMA H3 TEXHUKO-3KOHOMHYECKOM
1e1eco06pa3sHOCTH HMX [pUMEHEHHSs B KOHKDETHBIX YCIOBHAX CTPOMTENBCTBA C  yHCTOM
MAaKCHMAJILHOTO CHWKGHHS MaTepHAOEMKOCTH, TPYJIOEMKOCTH U CTOMMOCTH CTPOHTENLCTBE, 32
CHET:

npaMeHeHus 3Q(HEKTHBHEIX CTPOMTENBHBIX MAaTEPHATIOB H KOHCTPYKITHH;

CHHJKEHHS Beca KOHCTPYKIIHM;

HauboJiee TOHOr0 HCIONE30BaHks QU3HKO-MEXaHHIECKHX CBOMCTB MaTEpHAIIOB;

HCIONb30BAHHA MECTHBIX CTPOHTEIBHBIX MAaTepHATIOB;

cobmonenus TpeGoBaHuMii MO SKOHOMHOMY PACXOOBAHHIO OCHOBHBIX CTPOHTCNILHBIX
MaTEpHAJIOB.

B mpomecce KOHCTPYHPOBAHHS TEIUIOBEIX ~arperaroB HEOOXOIMMO — y4MTHIBATH
TEXHOJIOTMYECKHE TPeGOBaHHS K X W3rOTOBJICHHIO, TPeOOBAHMS [0 SKCILTyaTallHH COOpYXKEHHH U
TEIUTIOBBIX arperaroB, a TakKe TpeOOBaHUA 10 3KOJIOTHH, YCTaHABIHBAEMbIE COOTBETCTBYOIMMHI

HOPMAaTHBHBIMH IOKYMEHTaMH.

4.3 B HacTOsIIEM CBOAE IPABHI IIPHHEATHI ClIEAyIONIHe HANMEHOBaH)s GETOHOB:

o6erambit — mo FOCT 25192,

xapocroikmit — mo 'OCT 20910.

JKapocToiikue 6eTOHBI B 3I€MEHTaX KOHCTPYKLHH TEILIOBBIX arperaTos ClelyeT IPUMEHATE
B COOTBETCTBHH C IIPHIOKEHHEM A.

Kitacchl xapocToiikoro GeToHa 1O NpeNebHO JIONYCTHMOH TeMIEpaType NPHMCHEHHA B
cooteercTBHH ¢ TOCT 20910 B 3aBHCHMOCTH OT BH/I@ BSDKYIEro, 3alI0JHUTENEH, TOHKOMOIIOTBIX
no6aBOK M OTBEpAUTENS IPABE/IEHE! B Tabmuie 5.1.

TpH IpOEKTHPOBAHMH KOHCTPYKL|H 13 xapocToifkux 6eronos no OCT 20910 HeobX0oIUMO
VHTHIBATE JIONONHUTEBHEE TpeGOBaHMAA K HCXOMHEIM Marepuanam /Ui JKapoCTOHKHX 6eToHOB,
110a60py COCTaBa M TEXHOJOTHH UX M3TOTOBJEHMS, a TAloKe CIelu(UKy IPOH3BOJCTBA paboT mo
BO3BEJECHMIO KOHCTPYKIHI U3 XKapOCTOHKHX OETOHOB.

4.4 B cO0pHEIX KOHCTPYKIHSX, IpeNHa3HAUECHHBIX /U1 Pa0OTHI B YCIIOBHSX NOBBIIIEHHBX X
BEICOKHX TeMIepaTyp, ocofoe BHHMaHHE CIEOYeT YHENATh NPOYHOCTH M JOJIOBEYHOCTH
coeTAHEHHH 3/1eMeHTOB. KOHCTPYKIME Y37I0B M COEAMHEHHH SIEMEHTOB JOJDKHBL 00ecrednBaTh
HaJIeXHYI0 Nepefady YCHIHH, IPOYHOCTh CaMHX 3IEMEHTOB B 30HE CTBIKA, a TaKKE CBA3B
JIOTIONTHHUTEIBLHO YJIOKEHHOro 6eTOHA B CTHIKE C OETOHOM KOHCTPYKIIMH.

4.5 Jlns KOHCTpyKImii, paboTalommx moj Bo3AeiicTBHeM Temmeparypsl cseime 50 °C B
YCIIOBHSX IEPHOIMYECKOTO YBIKHEHHA TAPOM, TEXHHIECKOH BOJIOH M KOHACHCATOM, HeoOxoauMOo
yuuTEBath Tpebosanus 4.7-4.11, 5.2, 5.5-5.11, 5.13-5.23, 5.28, 9.17.

IIpu HeBO3MOXHOCTH OGECIedYeHHs yKa3aHHBIX TpeOOBAaHHH pacyer TaKHX KOHCTPYKIIHI
IONMYCKAeTCs INPOBOJWTH TOJBKO HA BO3JEHCTBHE TEMIIEPAaTyphl M Harpy3KH, be3 yuera
IEPHOIWYECKOr0 yBnaxkHeHHs. IIpH 3TOM B pacyeTHOM CEYEHHM KOHCTPYKLIHHM HE OJHEI
YYHTHIBATBCS Kpaiiaue cinod GeroHa TommmuboM 20 MM C Ka)KJIOM CTOpPOHBI, IIOJBEpraroImHecs
3aMaYMBaHEIO 10 7 9, ¥ TOMEHON 50 MM — IIpH JIHTENLHOCTH 3aMavnBaHus GeToHa Gonee 7 4,
ma60 JOIDKHA IIpedyCMaTpHBATBCS 3allATa IOBEPXHOCTH G€ToHa OT HEepPHOAWIECKOro
3aMaYHuBaHMA.

OxkpaineHHsIe IIOBEePXHOCTH 6€TOHA HIIM THAPOU30IIIHOHHEIC IIOKPBITHA ITHX KOHCTPYKIHH
IOJDKHBI OBITE CBETJIEIX TOHOB.
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4.6 KOHCTPYKIME PacCMaTpHBAIOTCS Kak OETOHHBIE, €CITA X IPOTHOCTH obecreyeHa OTHHEM
GeroroM. BeTOHHEIE JIEMEHTH MPHMEHSIOT IPEHMYIIECTBEHHO Ha CXaTHE IPH PacloONCHAH
IIPOJOTBHOM CHMMAIOIIEH CHIIE B MpeieNax MOMePeHOro CeUCHHA SNIEMEHTa IIpH MOCTOSTHHOM
HarpeBe. BeTOHHEIE 21IEMEHTHI H3 )KapOCTOHKOro 6eTOHa IPUMEHSIOT B KOHCTPYKIHAX, KOTOpHIE HE
SABJISIOTCS HECYIIHUMHE ((yTepoBKa).

OcHOBHBIE pacueTHbIe TPeOOBAHUSA

4.7 BeToHHEIE H Xelle300eTOHRHbIE KOHCTPYKIIHH, IpeiHa3HaYeHHEIE 75 pabOThI B yCIIOBHAX
BO3/IEHCTBHS IOBBIIEHHBIX M BEICOKHX TEMIIEPATYP, CIIeyeT pACCUHTEIBATE Ha OCHOBE THOJIOXKEHHH
CIT 63.13330 mo ABYM rpymmaM NpeNeNbHEIX COCTOSHHH (IO Hecyle# CrocoOGHOCTH H IO
[PHrOJHOCTH K HOPMAIBHOH SKCIUIyaTalldd) C YYeTOM JOMOMHHTEIBHBIX TpeOOBRaHMH,
M3I0KEHHEIX B HACTOSIIEM CBOJIE IIPaBHIL.

PacyeTEl NODKHEI 00eCIedrBaTh HANeKHOCTh OETOHHBIX H eNe306eTORHBIX KOHCTPYKITHH,
npe/HA3HAYEHHEIX Ui PaGOTHI B YCHOBHIX BO3ICHCTBHSA MOBBIIICHHEIX H BEICOKHX TEeMIIEPATyp,
KaK Ha CTaOiK MX H3TOTOBICHHS], TaK M B TEYECHHE BCErO Cpoka HX cIy0El B COOTBETCTBHH C
IpeIBABISEMBIMA K HUM TPeOOBAHUAMH.

4.8 Tlpu pacdere OETOHHBIX H JKee306eTOHHBIX KOHCTPYKLMH HEoOXOMUMO yIHTHIBATH
A3MeHeHHs MeXaHHYECKHX | YIPYTOMLIACTHIECKHX CBOMCTB 6eTOHA M apMaTypbl B 3aBHCHMOCTH oT
TeMmepaTypsl Bo3fedcTeud. [IpE 3TOM YCHIINA, nedopmanuy, obpasoBaHHe, DPacKpBHITHE H
3aKpBITHE TPEIIEH OIPEE/IOT C YIETOM BO3JCHCTBUS HArPY3KH (BKOuas coGCTBEHHBIH BeC) U
TeMIepaTyphl.

PacueTHEIE CXEMBI H OCHOBHEIE HPEIOCHUIKH JUIs pacyeTa OCTOHHEIX H HxKee300e TOHHBIX
KOHCTPYKIIMiA ClIe/lyeT yCTaHABIMBAT B COOTBETCTBHE C YCIOBIAME HX NeliCTBUTENBHOM paboThl
B IIPEIEBHOM COCTOSHHH, C YIETOM, B HEOGXOIMMEIX CIY9asX, IIACTHYECKHX CBOHCTB O€TOHA K
apMaTypsl, HaTH4MsA TPELIWH B PacTAHyTOM GeroHe, a TaKXKe BIHSHMS yCaJKd H IOJI3Y4eCTH
GeToHa, KaK NP HOpPMAIbHOM TeMIEpaType, Tak H IpH BO3EHCTBUM IOBLIMEHHEIX H BBICOKHX
TeMmepaTyp.-

4.9 Pacder KOHCTPYKIMM C y4€TOM BO3[CHCTBHS NOBBIICHHBIX H BBICOKHX TEMIIEpATyp
Heo6XOIMMO IPOBOIMTE UL CIIEAYIOIIHX OCHOBHEIX PaCIETHBIX crajuii paboTEL:

KPATKOBPEMEHHEII HarpeB — IEpPBEI Pa30rpeB KOHCTPYKIHH 10 pacyeTHOH TeMIepaTypsl Ha
CTaJUH €€ H3rOTOBJIECHUS;

JTHTENGHELE Harpes — BO3AeHCTBHE PaCUeTHOH TEMIIEPATYPBI B IIEPHON SKCILTyaTallHH.

PacueT CTATHYECKH ONpPENEIMMBIX KOHCTPYKUMH N0 MPEeNeIbHEM COCTOSIHHSIM TIEPBOH H
BTOpO# rpynn (3a HCKIFOYCHHEM paciera Io 06pa30BaHUIO TPEIIMH) CIEAYeT BECTH TONBKO i
CTA[f¥ JUTATEIHHOr0 HarpeBa. Pacder mo 0Gpa3soBaHHIO TPEIIMH He0OX0MMMO NPOBOJMTE LA
CTamuii KpaTKOBPEMEHHOTO H JUIHTEIBHOTO HarpeBa ¢ yH4eTOM YCHJIMH, BO3HHKAIOIMHX OT
HETMHEHHOTO PacHpe/IeeH s TEMIIePaTyPEl GETOHA IO BBICOTE CEUCHHS SNIEMCHTA.

PacueT CTATHYECKH HEOMpENEeTMMBEIX KOHCTPYKIMH M HMX 3IEMEHTOB IO npeleNbHEM
COCTOSHMAM TIEPBOM ¥ BTOPOHM IPYIII CHEAYET IPOBOAKTE:

4) Ha KpPaTKOBPEMEHHEIH HarpeB KOHCTPYKLHH IO PEXUMY cormacHo CIT 70.13330, xorna
BO3HHKAIOT HauOOJBIIAE YCHIIHS OT BO3ACHCTBHA TEMIICPATYPhI. TIpH 3TOM >KECTKOCTH JIEMEHTOB
KOHCTPYKIIMH OIIPeIeNseTcs OT KpaTKOBPEMEHHOTO nelcTBHS BCEX Harpy30K H Harpesa;

6) Ha JUTHTENLHEL HArpeB — MPY BO3ICHCTBAM Ha KOHCTPYKIIHIO pacYeTHOH TeMIepaTypel B
TepHof SKCIUTyaTallii, KOTJa MPOMCKOTHT CHIDKCHHE NPOTHOCTH M JKECTKOCTH 3IE€MEHTOB B
pe3ylsTaTe BO3LEHCTBHS JUTMTENPHOIO HArpeBa M HATPY3KH. I[Ipa 3TOM JKECTKOCTH 3JIEMEHTOB
ompeeNaercs OT UIATETBHOTO BO3ACHCTBASA BCEX HArPy30K M Harpesa.

4.10 PacyeTHyI0 TEXHOIOTHYECKYIO TEMIIEPATypy NPHHAMAIOT paBHOM TEMIIEpPATYPE CPeIbl
exa HaM pabodero IpoCTPaHCTBA TEIIOBOTO arperara, yKa3aHHOH B 3a/]aHAX HA IPOEKTHPOBAHHKE.
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PacuerHble ycmmas M jgedopMaimu OT KparKOBPEMEHHOrO H JUIMTEIBHOTO HAarpesa
ONPEENAOT C ydeToM Kod(duuueHTa HAIEKHOCTH IO TEMIEpaType Jr. Koapumuent
HaJIeXHOCTH II0 TEMIIEPATYpe Y IPHHAMAETCH:

a) I pacdeTe 10 HpeJeNbHEIM COCTOSHHAM IIEPBOH IPYIINbl PABHEIM 1,13

6) IO IpeeNEHEIM COCTOSHUSM BTOPOHM TpyImisl paHbM 1.0.

4.11 TIpu IPOEKTHPOBaHHH GETOHHEIX H HKeJIe300€TOHHBIX KOHCTPYKIHH UX HaNEKHOCTh
OJoKHA OGECIIedMBATECS PAacdeToM, MyTeM HCIONB30BAHHMS DACUETHBIX 3HAYCHHH HArpy3oK,
TeMIepaTyp M XapaKTepHCTHK MAaTepHAJiOB, ONpeNeNieMbIX C NOMOIIBIO COOTBEICTBYIOIIAX
YaCTHEIX KO3((MHIHEHTOB HANEXKHOCTH IO HOPMATHBHBIM 3HAYCHHMAM JTHX XapaKTCPHCTHK C
Y9ETOM CTElIEHH OTBETCTBEHHOCTH COOPY KEHHS HITH TEIIOBOTO arperata.

PacdeT KOHCTpyKIHH, paGOTAIOIMMX B YCIOBHSX BO3JCHCTBHA IOBBINIEHHBIX H BBICOKHX
TEMIIEpATyp, CEAYeT NPOBOAUTE HA BCE BO3MOKHEIE HEONArONPHATHBIE COUETAHHS HAIPY30K OT
COOCTBEHHOTO BECa, BHEIIHEH HAarpy3Kd B TEMIEPATYPEL, C YUeTOM JIMTEILHOCTH UX NCHCTBHA H,
B Cliygae He0OX0AUMOCTH, IIOCIIE OCTEIBAHHS.

HopMmaTHBHBIC 3HAYeHWs Harpy3oK H BO3JeHCTBEHH, KOI(Q(QHIMEHTOB COYCTAHHA,
K03 pHITHEHTOB HANEHOCTH [0 HAIPy3Ke H HA3HAYEHHIO KOHCTPYKIHH, a TaKKe MOApas/IeIcH e
HArpy30K Ha TOCTOSHHEIE ¥ BPEMEHHBIE (JUIHTENBHEIE H KPATKOBPEMEHHEIE) CIIEMyeT NPHHUMATE
mo CIT 20.13330. Bugsl Barpy3ok # TeMIIEpaTypHBIX BO3/ICHCTBHH, YJHTEIBAEMBIC IPH pacieTe
KOHCTPYKIIWH IO IpEIEbHEIM COCTOSHHMAM HEpBO# M BTOPOH IpPYMN, CleAyeT NPHHAMATE IO
tabimue 4.1.




Tabnauna 4.1

CIT27.13330.2017

Crariyeckas cxeMa
KOHCTPYKIIHH ¥ pacdeTHas

Harpysku u K03 (QHIMEHTE! HAIEXKHOCTH IO Harpy3Ke Yy, TeMIIepaTypHbIe
BO3ZAEHCTBHA H KO3()(HIMEHTH! HaIE)KHOCTH 110 TEMIIEPAType Y,
npHHAMAaeMble NIPH pacyere

cragus paboTsl
110 POYHOCTH Ha BHIHOCIIMBOCTB 1o getopMallHaMm
CraTH4ecKkH ITocTOsSHHEIE, ITocTosuHEIE, ITocTOsHHEIE,
onpeneaaMele JUTHTENIBHBIE H IUTHTEJIbHBIE H IUTHTEJIbHBIE H
KOHCTPYKLIMHM NIPH KPaTKOBPEMEHHBIE KpaTKOBPEMEHHBIE KpaTKOBpEMEHHEIE
JTHTENHHOM Harpepe Harpysku opH yr> 1,0 Harpy3ku 1pH yr= 1,0 Harpy3ku npu 7= 1,0 1
TeMIlepaTypHEIe
nedbopmarum nipu . = 1,0
CratHdeckH ITocTosaHHEIE, ITocTosHHEIE, ITocTOsHHEIE,
HeornpeenuMble JUTHTENBHBIE H IUTMTENTbHBIE H IUTMTENbHBIE H
KOHCTPYKLIHH TIPH KpaTKOBPEMEHHBIE KpaTKOBPEMEHHBIE KpaTKOBPEMEHHbIE
KpaTKOBPEMEHHOM Harpy3k# npH yy> 1,0 ¥ | Harpysk npH yr = 1,0u | Harpysku npuy/= 1,0 1
Harpese HAWBONBLIME YCHIHA OT | HAUGOMBINHE YCHITHA OT | HAHOONBIIUE YCHITHS OT
BO3[eHCTBHA BO3IEHCTBHA BO3JEHCTBHA
TeMIepaType! IpH TeMnepaTypbl IIpH Y = TeMIepaTypbl 4
=1, 1,0 TeMIepaTypHbIe
nedopmanuu npd . = 1,0
CraTtvgeckd ITocTosHHEIE, TTocTosiHHEIE, ITocTosHHEBIE,
HEOMpeNeIuMEIE IUTUTEJIbHEIE H JUTHTENTBHEIE H IUTHTEbHBIE H
KOHCTPYKLIMH NIPH KpPaTKOBPEMEHHEIE KpaTKOBPEMEHHBIE KpaTKOBPEMEHHEIE

ANUTENEHOM Harpese

Harpysku npu y7> 1,0 u
YCHIIMA OT BO3AEHCTBUA
TeMIIEpaTyphl MPH

Y= l,I

Harpy3ku npd yr= 1,0 1
YCHIIHA OT BO3JAEHCTBHA
TeMIepaTypkl IpH ¥; =
1,0

Harpyskd pu 7= 1,0 1
yCHIIES OT BO3ACHCTBHA
TeMIIepaTypEl H
TeMIepaTypHbIE

INIpumMedaHHus

1 BeToHHEIE KOHCTPYKIMH PaCcCIHTHIBAIOT TOJIBKO IO MPOYHOCTH.
2 ITpu pacueTe CTATHIECKH HEOTIPENIETHMBIX KOHCTPYKIIHH, KpoMe coueTaHWiH BO3eHCTBHI TEMIIEpATyPHl H HATPY30K,

yKa3aHHEIX B Hacrosmed Tabnuue, B HEOOXOmMMBIX CIy9asX ClEAyeT NPOBEPHTh [PYr¥e BOSMONHBIC

He6naronpuATHEE COYETAHAA BO3ACHCTBUM, B TOM 9HCIIe M IIPH OCTHIBAHHH.

3 B cTaTHIECKH HEOMpe/eTHMBEIX KOHCTPYKIIAX Oy CKaeTCs IPOBOMTE pacier:
a) TIPH KpaTKOBPEMEHHOM HarpeBe TO/BKO Ha HaHOONBIIMe YCHIA OT BO3NCHCTBAA TEMIIEPATYPEI, €CIH YCHIIMA OT

MOCTOAHHEIX, JIHTENLHEIX ¥ KPaTKOBPEMEHHBIX HATPY30K BhI3bIBAIOT HANDAKCHHA CHATHA B 6etone o, < 0,1 MIla;
6) mpu anuTensHom Harpese cBemme 700 °C — Ha COBMECTHOE BO3JEHCTBHE TOCTOAHHBIX, UIMTENBHBIX H
KparkOBPEMEHHBIX Harpy3ok 6e3 ydeTa yCHIHii OT IIHTENBHOTO Harpesa.
4 TIpu pacueTe Ha KDaTKOBPEMEHHBIH HAarpeB IyIMTeNbHAA HATPY3Ka yIHTEIBACTCA KaK KPATKOBPEMEHHAA.

nedopmaru mpy . = 1,0

4.12 Ilpu pacdere N0 IMPOYHOCTH, B HEOOXOIMMBIX ClIydasx, CIEAYET YYHTHIBATb oco0BIe

Harpy3Kk ¢ Koa(GruaeHTaMy HaIe)KHOCTH TI0 Harpy3Ke Yy, IPHHAMAaeMBEIMHE 110 COOTBETCTBYIOIIAM
HOpPMATHBHEIM JIOKyMeHTaM. IIpH 3TOM YCHIIHS, BbI3BaHHBIE BO3JCHCTBHEM TEMIICPATYpEI, HE

Y4HTEIBAKOT.

4.13 Omnpenenesye yCHIHH B CTaTHYECKH HEONPENCIHMMBIX KOHCTPYKIHAX OT BHEINHEH
Harpy3kH, COOCTBEHHOTO BeCa M BO3/JIEHCTBHS OBBINEHHBIX H BHICOKHX TEMIIEPATyp MPOBOMAT IO
IpaBHJIaM CTPOHTENHFHOH MEXaHHKH METOIOM IIOCIENOBATEIbHBIX mpubmnkenui. [Ipy 3TOM
JKECTKOCTh 3J€MEHTOB ONpPENEJIOT C y4eToM Heynmpyrux nedpopMaluii H HalMTHs TPELIMH B
GeToHe OT OZHOBPEMEHHOTO AHCTBHS BHEITHEH HAarpy3KH, COOCTBEHHOTO BECa ¥ TEMIIEPATYPEL

4.14 TIpu KpaTKOBpPEMEHHOM HarpeBe YCHJIHS OT BO3[EHCTBHA TEMIEPATYpPEl B dIEMEHTaX
CTATHYECKH HEOIPENeMMEIX KOHCTPYKITHE ClleyeT ONpEeNATh B 3aBHCHMOCTH OT COCTaBa OeToHa
(Tabmana 5.1) ¥ TeMIIEpaTyphl HarpeBa, BEI3EIBAIONICH HAMOOIBIHE YCHIIHS:

a) npu Harpese GeToHa coctasos Ne 1, 1a, 16 B urTepBane Temmeparyp ot 50 °C xo 250°C -
110 pac4ETHOH TEMIIEPATYPE;

7
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6) npu narpese GeToHoB coctapoB Ne 2-11, 23 u 24 B unTeppaie temueparyp ot 200 °C no
500 °C — o pac4eTHO# TEMIEpPaType, a IpH HarpeBe CBBIIE 500 °C - mpu 500 °C;

B) pu Harpese GeToHoB cocTaBoB Ne 1221, 29 u 30 B HHTEpBase TEMIEPATyp OT 200 °C mo
400 °C — o pac4eTHO# TeMIEPaType, a IPH HarpeBe CBHINES 400 °C — mpu 400 °C.

4.15 TemnepaTypy 6eToHa B CEIeHHAX KOHCTPYKI[AH OT HArpeBa IPH SKCIUTyaTallHH CIIEyeT
OIPENENATH TEIIOTEXHAIECKMM PacieToM yCTAHOBHBINETOCS TEIIOBOr0 IIOTOKA TPH 3aJ]aHHOMH 110
IIPOEKTy pacyeTHOH TemmepaType pabodyero MpOCTPaHCTBA KM BO3Xyxa MPOM3BOMCTBEHHOTO
MOMEITeHHS.

JIng KOHCTPYKIHMM, HaxXOAIMMXCs Ha HAapyXHOM BO3ZyXe, HauOONbIIe TEMIEPaTyphl
Harpepa 6€TOHA M apMaTypHI OLPEIEIAIOT 10 PACYETHOH JIETHEH TEMIIEpaType HApyKHOT0 BO3YXa,
IpUHEMAEMOl 110 CpeHel MaKCHMAJIBHON TeMIIepaType HapyXXHOro BO3Iyxa HauboJIee KapKoro
Mecsria B paiione ctpourensersa mo CIT 131.13330. BeraucrneHHbIE TEMIEPATyphl HE JOJDKHE
IpeBLINATh MPEACNBHO JOIMYCTHMEIX TEMIIEPAaTyp IPAMECHEHHS 6erona mo I'OCT 20910 =

apMarypsl - o tabmane 5.11.

4.16 TIpu pacueTe Ha BO3[EHCTBHE YCHIIHMH NPH NMOJBEME, TPAHCIIOPTUPOBAHUH ¥ MOHTAXKE
I8 cOOpHBIX Kene300eTOHHBIX KOHCTPYKLMH, NpeAHa3sHaJCHHBIX VLT paboTEl B YCIIOBHAX
TeMIIepaTypHBIX SKCIUIyaTALHOHHBIX BO3NECHCTBHM, HArpy3Ky OT Beca JIEMEHTOB CIelyeT
IPHHUMATE C y9eToM Ko3(pdHurerTa JHHAMHIHOCTH II0 CII 63.13330.2012 (mysxr 5.1.6)

4.17 Tlpu pacueTe MPOYHOCTH JKENE300ETOHHBIX MEMEHTOB HA NEHCTBHE COKUMAIOIICH
IIPOMIOIEHOM CHIIEI CIEYET YUUTEIBATh CIlyJaiHEIH SKCIEHTPHCHTET €a, MPHHEMAEMBIH HE MEHee:

1/600 mnuHBI 3IEMEHTA WM PACCTOSHHUS MEXKIY CEUECHHSIMH, 3aKPETNIEHHEIMH OT CMCIIICHHA;

1/10 BBIcOTHI ceueHHs U He MeHee 10 MM.

JIns 3MEMEHTOB CTATHYECKH HEONpEJENHMbIX KOHCTPYKIIHH 3HAYEHHS SKCIEHTPHCHTETA
TIPOIOILHOMN CHIIE OTHOCHTENEHO [IEHTPA TAKECTH IPUBEICHHOTO CEYCHHUS €o IPHHUMATOT PABHEM
3HAYEHHIO SKCIEHTPUCHTETA, IIOTyIEHHOTO M3 CTATHIECKOr0 pacieTra, HO He MCHEE éa.

JUist 3NIEMEHTOB CTATHYECKH ONPENETMMEIX KOHCTPYKLHH 3KCIEHTPHCHTET €o NPHHHMAIOT
paBHEIM CyMM€ 3KCIIEHTPHCHTETOB M3 CTaTHYECKOTO pacyeTa KOHCTPYKIHH, CIIy4aiflHOTO H
TEMIIEpPATYPHOT0 OT HEPaBHOMEPHOI'O HarpeBa 110 BEICOTE CEUCHHS JIEMEHTA.

4.18 IIpu pacdeTe HECYINMX KOHCTPYKIHH, 6ETOH KOTOPHIX HEPABHOMEPHO HArpPET MO BEICOTE
CceueHHs 3JIeMeHTa, YacTh cedenns, Harpetyio ceemne 1000 °C, gomyckaeTcs He yUUTBIBATE.

4.19 Ipu pacueTte N0 NPOYHOCTH, AeHOPMAITASM, & TAKXKE PACKPHITHIO U 3aKPBITHIO TPELIHH
pacipe/e/leHHe TEMIEpaTyphl B CEUYEHHAX KOHCTPYKIMH ONpPEAEISIOT TEIIOTeXHHIECKHM
pacdeToM I YCTAHOBHBLIETOCA PEXHMA TEIUIOBOTO IOTOKA.

Jlomo/THMTEIbHbIE YKA3aHAA MO0 NPOEKTHPOBAHHIO NPEJBAPHTENLHO HANPKEHHBIX
KOHCTPYKIHH

420 PacuerT IpeJBAPHTENEHO HANPSIKEHHBIX KOHCTPYKLMi, pabOTalOIMX B YCJIOBHSX
BO3/ICHCTBHSA TIOBEINEHHBIX ¥ BBICOKAX TEMIIEPATYp, CIEAYeT MpoBomuTh B coorBercTBuy ¢ CII
63.13330 u ¢ y9eToM JOIONHATENBHEIX Tpebopanuit 4.21-4.27.

421 TemmepaTypa HarpeBa NpEeABApPHTENHHO HANpPSKEHHOH apMarypel HE MOJDKHA
IPEBBIIATE TIPEAENbHO JOMYCTEMOM TEMIIEpaTyphl IPHMEHEHUS, YKa3aHHOH B tabmune 5.11.

4.22 TlonHple NOTEpH NPEABAPHTENHHOIO HANPKEHHSA apMaTyphl, YYHTHIBA€MBIC IIDH
pacdeTe KOHCTPYKUMH, pabOTAaromMX B YCJIOBHAX BO3JAEHCTBHA TEMIEPATYpPHI CBBINC 50 °C;
JIOJDKHBI OTIPENIENATHCS KaK CyMMa MOTEPk:

OCHOBHEIX — IIPH HOPMAIIbHOM TEMIIEPAType;

JIOTIOTHATEIBHBIX — OT Bo3JeiicTBHA Temuepatypsl cebmme 50 °C.

OCHOBHBIE TOTEPH INpPEABAPHTENLHOrO HANDSDKEHHS AapMaTyphl s KOHCTPYKIHME 13
obpraHOro 6eTona cocrasa Ne 1 u xapocTolikux 6eToHoB cocrasoB Ne2,3,6,7,10m 11 (mo Tabnuue
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5.1) ompenensoT, Kak s Takenoro Gerona mo CII 63.13330. [ToTepH OT ycaaKH ’KapoCTOKKOTo
6erona ciexnyer npuaEMats Ha 10 MIla Gombine yxasannsx B CI1 63.13330.

Bpems B cyTKax clieyeT NpHHAMATb:

[IpH OMpEIENIeHUH [I0TEPH OT IMON3YIECTH — CO JHS 00XKaTHs OeroHa,

IIpE ONpeAeNeHH: NOTeph OT yCaakd — CO JHSA OKOHJAHUA 6eToHMpOBaHUA [0 Harpepa
KOHCTPYKIIHH.

JlonONHATENEHEIE [OTEPH IPEIBApPATENFHOTO HAUPSKEHMA apMaTypsl OPHHHMAOT II0
tabmune 4.2.

Ta6numa 4.2
BenuunHa
DaxTOop, BHI3HIBAIOIMH IONOHUTEIEHBIE IOTEPH IOTIOJTHHTE IBHBIX TTOTEPE
TpeIBapUTENLHOrO HANPAKEHUSA B apMaType IpPH ee Harpese TpEeIBAPUTENEHOIO

HanpsxeHnd, MIla

Vcanka 6eToHa o6sraHOro cocraa Ne 1 1 jxapocToiikux 6eTOHOB COCTaBOB
Ne2,3,6,7,10, 11 no Tabmuue 5.1 npu Harpese:

KpaTKOBPEMEHHOM 40
IUTATETHHOM MOCTOSHHOM 80
IJTHTENEHOM HHKITHYECKOM 60

[Tonsyuects 6eTona obbrdHoro cocrasa Ne 1 u HKapOCTOMKHX GETOHOB
coctaBos Ne 2, 3, 6, 7, 10 1 11 mo Tabnuue 5.1
€CTEeCTBEHHOM BIIKHOCTH IIPH Harpeee:

KPaTKOBPEMEHHOM 10 osp
IUTHTENIEHOM MOCTOSHHOM 15 onp
IUITHTENIEHOM LIMKITHYECKOM 18 csp
CyXOro IIpH Harpeee:
KpaTKOBPEMEHHOM 4 onp
IITATEIIHEHOM IOCTOAHHOM 6 oup
JJIHTENHEHOM IAKIHYECKOM 8 o
Penakcalyas HanpsDKeHHE apMaTypal:
MPOBOJIOYHOM KJIaCCOB B;1200, B,1500, K1400, K1500 0,0012 A ts64p
crepkHeBoit kiaccos A600, A800, A1000 0,001 A tso5p
PasHocTb AeopMarmii 6eToHa H apMaTyphl OT BO3ACHCTBHSA TEMIICPATYPEI (0 — 0er) AtE s

O603Ha4YeHHL
A I, — pa3HOCTh MEXIY TeMIepaTypo¥ apMaTypkl NpH IKCILTyaTalldH, onpenenseMoli TEIUIOTEXHHIECKHM
pacyeToM ¥ TeMIIepaTypoii apMaTyphl IPH HAT:DKEHHH, KOTOPYIO JonyckaeTca npuHEMath paHO# 20 °C;
Oy — Ko3(h(hHIHMEHT, MpUEAMaeMEli no Tabmuue 5 .6 B 3aBHCHMOCTH OT TeMmepaTyphl 6eTOHa Ha YpOBHE
HanpAraeMo# apMaTyphl ¥ JIATEIFHOCTH HarpeBa,
E; — MOZyJb yNpyroCTH apMaTyphl, IPHHEMaeMbIi 10 Tabmane 5.17;
O M Bs — KO3(b(UIHEHTE!, NPHHEMAaeMEIe 110 TabmHue 3. 14 B 2aBHCHMOCTH OT TEMIIEpaTypPhl apMaryphl.

IIpuMedaHHuA
1 TloTepH NpeIBapHTENLHOTO HANPMKEHHMA OT penaKcaliH HaNpsHKeHHH apMaTypsl NMpHHEMAOT A

KPaTKOBPEMEHHOrO M JUTMTENBHOrO HArpeBa ONMHAKOBHIMH M ydHTHIBAIOT OpH TeMIepaType Harpesa apMaTyphl
cerime 40 °C.

2  TloTepH NpeBapHTENBHOrO HANPKEHHA apMaTyphl OT pasHOCTH pedopmanuii 6eToHa H apMaTyphl
YUUTEIBAIOT B 3NIEMEHTAX, BEIONHEHHBIX H3 00ETHOTO Gerona, pH Harpese apmMaTyphl cabime 100 °C 1 B 2/1eMeHTaX
|3 XapoCTO}Koro 6eTOHa NPH HarpeBe apMaTypsl CBHIIIE 70 °C.

3  EciM OT yCHIMH, BEI3BAHHEIX COBMECTHBIM [EHCTBHEM Harpyskd, TEMOEpaTypel U MpeIBapHTELHOTO
oxaTis, B GeToHEe Ha ypOBHE apMaryphl B CTalMH SKCIUTyaTallHH BO3HHKAIOT PaCTATHBAIOIIAC HalpsmHKEeHHsA, TO
JONOJHATENEHEIE IOTEPH OT MON3yJeCcTH OeTOHA HE YIHTEIBAIOT.

4 TloTepw ot noy3ydecTH 6eTOHa NPH HATSKEHHH B IBYXOCHOM HAlpaB/IeHAR cexyeT YMEHBIUHTS Ha 15 %.

4.23 Y cTaHOBHMBINHECS HATIPSIKEHHUA B GETOHE Opp HA YPOBHE LIEHTPA TSHKECTH MPHBENCHHOIO
ceyeHns Haubonee 0BKIMaeMOR 30HHI TIOCIE TIPOSBIICHHS BCEX OCHOBHEIX NOTEPh pacCiMTRIBAIOT

o Gopmyiie

M
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P Pe,y, My,
Obp = p—2E il 4.1)

s
Arﬂd I red I red

rme M — MOMEHT OT COOCTBEHHOI'O BEca DIIEMEHTa;
P — ycuime Npe/BapHTEIEHOTO 00KATHS,
€op — SKCIIEHTPHCHTET YCHIIUSA P OTHOCHTENBHO LEHTPa TAKECTA IPUBEACHHOTO CEUEHHS,;

Vsp — PACCTOSTHHE OT YCHIHS P JI0 IEHTpa TSHKECTH CEICHHU.

424 TeoMeTpuyecKHe XapaKTEPHCTHKH IIPDHBEJCHHOTO CEYCHHs MNpeJBapHTENLHO
HAIPSIKEHHOTO KeJe306eTOHHOTO 3eMEHTA (Ared, Sred, Ired) OMPEAEISIOT TIO YKA3AHAAM 6.16-6.21
C y4eTOM MPOONBHOM PeBAPUTENBHO HAPSDKEHHOH apMaTyphl S u S' u BIHMsAHUA TEMIEPATYPEI
Ha CHEYKEHHE MOJyJIeH yIpyrocTa apMaryphl i 6eToHa.

4.25 YCHIIHS OT BO3CHCTBHS TEMIIEpATypPhl B CTATHYECKH HEOIIPEAEIHMBIX NPEABAPUTENIBRHO

HAIPSIKEHHBIX KOHCTPYKLMAX — B COOTBETCTBHH ¢ 6.26-6.35.
IIpu onpezeeHu: YCHIIHH 0T BO3JEHCTBHSA TeMIIEPaTyPhI JKECTKOCTE JJIEMEHTA BRMHCILTIOT

no 8.22.

4.26 IIpu onpeneneHAn obmero nporuda npeABapUTENsHO HAPHKCHHOTO XKeJ1e300eTOHHOr0
slleMeHTa HeoOXOIMMO YYHMTEHIBATH IPOTu0, BEI3BAHHEIH HEPAaBHOMEPHEIM HArpeBOM beroHa mo
BBICOTE CeueHMs 3TeMeHTa, B cooTsercTsHH C 8.20.

4.27 B aneMmenTax u3 6eroHa xnacca B30 # Beine, UMEIOIHX YPOBEHB IPEIHANPIKCHHIA Osp—
0,4-0,6Rs, Ipy HarpeBe apMaTypPEl OCTATOK IPEIBAPUTENEHOrO HANPKEHHS B apMaType MOXHO
OpPHEHTHPOBOYHO PACCUMTHIBATE IO CIETYIOMHAM (hopMyIaM:

UL cTepkHeBo# kinacca A600

o= 84 - 0,4 t5; (42}
kiacca A800

o= 87 - 0,39 £5; 4.3)
xmacca A1000

o= 92 - 0,26 15; “4.4)
IpoBOJNIOYHO# Kmaccos Bp1200, Bp1500, K1400, K1500

o= 89 - 0,27 £, (4.5)

rJie G5 > 0 — OCTAaTOK IpeABAPUTENBHOTO HANPSDKEHHS B apMaType, %, HCXONHOTO 3HAYEHUs [IPH
H3rOTOBIICHHH;
ts> 20 — TeMIepaTypa apMaryph! IIpH Harpese, °C.

U3 ¢dopmyn (4.2)—«(4.5) cmemyer, 9ro BO BpeMs HarpeBa IPOHCXONMT IONHAs IOTEPA
Ipe/IBAPHTENHHOTO HANpSDKEHHS B CTEPKHEBOH apMarype kiacca A600 mpu ee Harpese CBBIINIE
210 °C, knacca A800 — ceemme 220 °C, xnacca A1000 — cesmme 350 °C 1 B IPOBONIOYHOM apMaType
kmaccos Bp1200, Bp1500, K1400, K1500 — cBemie 330 °C.

4.28 TloTepu MpeABapHUTENHFHOIO HANPHKEHHS B apMaType, BO3HHKIMKE IIPH Harpese, nocie
OCTEIBaHHS HE BOCCTAHABJIHBAIOTCA.
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5 MarepnaJbl A5 GeTOHHBIX H 2KeJi1e300eTOHHbIX KOHCTPYKIHH

beton
Ioxazamenu xauecmea 6emona u ux npuUMeHeHue npu NPOeKMuposanuy

5.1 Jlns GeTOHHBIX M Xele300€TOHHBIX KOHCTPYKIHH, NpeAHa3HAYEHHBIX LA paboTel B
YCIIOBHSIX BO3JEHCTBAS MOBEINIEHHEIX M BEICOKAX TEMIIEPaTyp, CIEAYeT IIpeayCcMaTpPHBaTh:

06bIaHEI GETOH — KOHCTPYKIMOHHETH TSDKeNbiA 6eToH cpefHel miotHocTH ot 2200 0 2500
xr/M> BxmoumTensHo o T'OCT 25192;

KapoCTOMKHif 6€TOH — KOHCTPYKIHOHHBIH M TEIUIOM30JSAIHOHHEIH IUTIOTHOH CTPYKTYPEI
cpenreit moTHOCTH 900 Kr/™M B 60s1ee o T'OCT 20910.

Xapoctoiikuii 6eTOH CpeIHeH IUIOTHOCTH MO 1100 Kr/M° BKIIOUHTENHHO CIIELAYET
IIpe/lyCMaTPHBATE IPEHMYIIECTBEHHO Ml HEHECYIHX OTPAXIAIOMKX KOHCTPYKIIHH H B Ka4ecTBe
TEILIOU30JIIIHOHHBIX MaTEPHATIOB.

Japocroiikuii 6eToH cpexrei mroTHOCTH Gonee 1100 KI/M> CllefyeT IpemycMaTpuBaTh s
HECYIIHUX KOHCTPYKIIHH.

TpaIHIMOHHEIE COCTaBbl OOBIMHOTO M )KApOCTOMKMX OETOHOB JuId OCTOHHBIX H
XKeNne300eTOHHBIX KOHCTPYKIWH, NpEeIHA3HAYEHHBIX JUIA PabOTEI B YCIOBHSX BO3JCHCTBHA
HOBBINEHHBIX B BEICOKHX TEMIIEPATyp, IpUBEIeHH! B Tabmuaue S.1.

JlononHEATENBHBIE COCTABEI JKapOCTOHKAX OETOHOB MPHBEJECHEI B CIPABOYHOM nocobuu [3].
OjHaxo HeoOXOMUMEIE pacueTHble KO3GGHUIHEHTH ycIHoBHMH pabOoTEI If IDONONHATEIBHBIX
cocraBoB [3] He HCClUemOBaHbl, ¥ HX IPHMEHEHHE BO3MOXHO TOJBKO IIOCIE TNPOBEICHHA
COOTBETCTBYIOIIAX MCCIIENOBAHMH 10 YCTAHOBIEHHIO HEOOXOJUMBIX PACYETHEIX ITapaMETPOB.

5.2 Tlpu mpoeKTHpOBaHMM GETOHHBIX M JK€Ie306ETOHHBIX KOHCTPYKIWH, paGoTaloImuX B
YCIIOBHSX BO3JEHCTBHA MOBBINEHHLIX H BEICOKHX TEMIIEPATYp, B 3aBUCHMOCTH OT MX Ha3Ha"ICHHA
¥ yclnoBu# paboTHI 331aI0TCs TTOKa3aTelH KauecTBa GeTOHa, OCHOBHBIMH M3 KOTOPBIX SBILIIOTCS:

a) Knacc 6eToHa [0 IPOYHOCTH Ha CXxaTve B; Ha3sHadaeTcs AN BCEX BUIOB OETOHOB;

6) KIacc 06BEYHOro 6eTOHA 10 IPOYHOCTH Ha OCEBOE pacTmkeHHe By, HasHayaeTcs B CIIydasX,
KOrJa 3Ta XapakTEPUCTHKA HMeEeT IJIaBeHCTBYIOLIee 3HAYCHHE, M €€ KOHTPONHpYIOT Ha
IPOH3BOJICTBE;

B) KJIACC XapOCTOMKOro 6eToHa 1o NpeaeabHO HOMyCTAMOA TeMIepaType IPHMEHEHHUA WU o
I'OCT 20910; HazHayaeTCsa BO BCEX CIIydasx;

r) MapKa JKapocTOMKOro 6eToHa IO TEPMHEIECKOH CTORKOCTH B BOMHEIX T1 ¥ BO3AYMHBIX -T2
TeIUTOCMEHAaX; Ha3Ha4yaeTcs /IS KOHCTPYKIHH, K KOTOPBIM IPENBSBIAIOT TpeboBaHHA MO
TEPMHYECKOH CTOHKOCTH;

;) Mapka 6eToHa 10 BOJOHENPOHHIIAEMOCTH W; HasHAYaeTCs I KOHCTPYKIHH, K KOTOPEIM
IpEIBIBIAIOT TPeOOBaHAS IO OTPAHHYECHMIO BOJIOHEIPOHHIIACMOCTH;

e) Mapka 6eToHa o Mopo3ocToiikocTH F1; HasHadaeTcs Ui KOHCTPYKIHH, KOTOPbIE B IIEPHOX
CTPOMTENBCTBA HIIH IIPH OCTAHOBKE TEIUIOBOIO arperara MOrYT NOABEPraThCH 3MH30JUYECKOMY
BO3/ielicTBHIO TemnepaTypsl Hixe 0 °C;

X) Mapka mo cpemHeif mwiotHoctH D; HasHadaeTcs [UId KOHCTPYKIHH, K KOTOPBIM KPOME
KOHCTPYKTHBHBIX NpEeNBSBIIOT TpeOOBaHMA TEIUIOU3OJANMH, M KOHTPONHMPYETCA IIPH HX
H3TOTOBJICHHH.

HopmupyeMEle IIOKa3aTeld KadecTBa 6eToHa MOJDKHEI OBITh 00eCIedeHEI COOTBETCTBYIOIHM
mof6opoM cocTaBa OETOHHOM CMECH, TEXHOJNOTHeH IpPHIOTOBNEHHs OETOHHEIX CMECeH H
TEXHOJIOTHEH IIPOM3BOJICTBA GETOHHBIX pabOT NPH H3TOTOBJICHHH GETOHHBIX M Kene300eTOHHBIX
H3Jemuii B KOHCTpyKuui. IIogbop cOCTaBOB )KapOCTOMKHX GETOHOB ClemyeT NPOBOIHUTE B
COOTBETCTBHH ¢ MocobueM [3].

JIlns obecnedeHns HOPMHpPYEMEBIX IIOKa3aTeNedl KadecTBa O€TOHAa B KOHCTPYKIHAX
HE06XOMMMO OCYIIECTBIIATH KOHTPOIb COOTBETCTBHA HOPMUPYEMBIX MOKasaTenel OeToHa, KaK Ha
CTA/IMH H3TOTOBICHHA GETOHHOM CMECH, TAK U Ha CTAIHH GETOHMpPOBAHHMS KOHCTPYKIHH.
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5.3 [IpuMeHeHve BEICOKONPOYHEIX GETOHOB KJIACCOB IO MPOYHOCTH Ha CXATHE OT B60 no B8O s
M3rOTOBJNEHHS GETOHHEX H KENe300ETOHHEIX KOHCTPYKIM, NpeIHasHAaYeHHBIX Uil paboTel B
YCIOBHAX CHCTEMATHYECKOro BO3JCHCTBHS MOBBIICHHBIX M BEICOKMX TEMIEPaTyp, BO3MONKHO IIpU
YCIIOBHH ONBITHOH MPOBEPKH H3MEHEHHS X (PH3HKO-MEXaHHIECKHX H nedopMaTHBHEIX CBOWCTB IIPH

TEMIIepaTypPHBIX BO3AECHCTBHAX.

5.4 Bospacr GeroHa, B KOTOpOM OE€TOH JOJDKEH IPHOOpECTH BCE HOPMMPYEMBIC JULL HETO
[I0Ka3aTe/Ii KaUecTBa, HA3HAYA0T IPH MpoeKTiposanuy B coorsercTerH ¢ CII 63.13330 (myHkrT 6.1.5).

3HaueH#e HOPMHPYEMOH OTIYCKHOH IPOYHOCTH OeTOHA B 3IEMEHTaX cOOPHBIX KOHCTPYKLIHH,
BEITOHEHHEIX M3 OBEIMHOr0 Tskenoro GeroHa, ycrasasmusatorT 1o I'OCT 13015, xoHCTpYKIHH,
BBIIOHEHHBIX U3 JapocToiikoro 6eToHa, —mo 'OCT 20910.

5.5 JInsd BHOBH HPOEKTHPYEMBIX HECYIIHX JXeJe300€TOHHbIX KOHCTPYKIHM H3 OOBMHOTO H
JKAapOCTOHKOTO GETOHOB, PAGOTAIONTHX B YCTIOBHMSX BO3/ICHCTBHS NOBBIICHHBIX H BHICOKAX TEMIIEPATYDP,
clIemyeT NpUMEHATH Kiacc GeToHa IO IPOYHOCTH HA CXKATHE HE HIDKE B15. HasnayeHHue APYTHX
HOPMHPYEMBIX [I0Ka3aTejIel MapoK ¥ KJIacCOB CIEAYET IPHHAMATE [0 CIT 63.13330.

5.6 Jlna mpeBapHTENBHO HANPKEHHBIX JKEne300eTOHHBIX KOHCTPYKIHH H3 OOBIYHOIO H
KApOCTOHKOTO GETOHOR, PAGOTAIONTHX B YCIOBHSIX BO3/ICHCTBHAS NOBBIICHHBIX H BHICOKAX TEMIIEPATYDP,
xiacc GeTOHa IO MPOYHOCTH Ha CXATHe CledyeT NPHHMMATh B 3aBHCHMOCTH OT BHAA M Kiacca
HampsATaeMoii apMaTypsl, Ho He MeHee B20.

5.7 Jlns GeTOHHBIX H Xele306eTOHHBIX KOHCTPYKIMI 3 JKapOCTOHKHMX 6eToHOB, paboTaroInuX B
YCIOBHSIX BO3JEHCTBHS BBICOKMX TEMIEpATyp, NPEABABISIOTCA CICIyIOMMe crienquuYecKue

TpeboBaHu:
apocTolixre 6eToHsl coctapoB Ne 2-21, 23 u 29 mo tabmume 5.1 JO/DKHBEI HMETh MapKy IO

TepMH':ICCKoﬁ CTOMKOCTH B BOJHBIX TEIIOCMEHAX, HE HIKE, IIDH HarpeBe:

MOCTOSHHOM ......... o eeeeareerenian everenaenae vmemamemnie e vive LD,
IUKIHIECKOM +ovennnnns e erenenenianen ereeeerananans Ty N T eereneaens W T115,
HKIMYECKOM, C PE3KHM OXJIaXKJACHHEM BO3TyXOM HIIH BOIOH +vvvnnn-. eeeanneiaes ... T125;

apocTokikue GeToHbI cocTaBoB Ne 22, 24, 27, 30, 32, 35-37 no Tabmune 5.1 JODKHB HMETh
MapKy IO TEPMHUYECKOH CTOMKOCTH B BO3AYUIHBIX TEINIOCMEHAX, HE HIKE, IIPH HATPEBe:
TIOCTOSTHHOM .v1eeeenenscnonesnsnnns ST erreneneeenas n gl T
IAKITAIECKOM . 1veveennenannsrecnnnns e B e S ——

5.8 JIns ene306€TOHHBIX KOHCTpyKIHil (yHIamMeHTOB, GOpOBOB H JPYIHX COOpYXKECHHH,
HAXOIAIIAXCS TOJ 3eMJell HIDKE YPOBHS TDYHTOBBIX BOJ, JOJDKHBEI OBITE 0OECIIEHUEHBI MAapKH IO
BOJIOHEIPOHHIIAEMOCTH HE HIDKE!

JUISL OOBIIHOTO OETOHA ....vvvvvnnnnen S ererereaeas eovmmns semsdind o

JUISL KapOCTOHKMX 6ETOHOB cOCTaBOB Ne 2-21,23 u 29 no Tabmune 5.1 ....coovvieennnens ... W8.

Jlnst sxene306e TOHHBIX KOHCTPYKITAH TEIUIOBIX arperaToB U APYTHX COOpYXEHHH, HaXOAAIIXCSA
HaJ 3eMyell W TOIBEpTaloliXcs aTMocepHBM OcaiKaM, JODKHa ObITh obecmedera Mapka IIo
BOJOHENPOHMIIAEMOCTH He HIKE W 8.

5.9 Jlns GeTOHHBIX M ele300eTOHHBIX KOHCTPYKUHH, paboTaloOmuX B YCIOBHSX BO3JEHCTBHA
HOBEINEHHEIX M BEICOKHX TEMIIEpaTyp, KOTOpHIE B MEPHOJ, CTPOMTENBCTBA WIIK IPH OCTAHOBKE
TETUIOBOTO ArperaTa MOTYT IIOABEPraThCs SMH30IMIECKOMY BO3ICHCTBHIO TEMIIEPATypPhl HHIKE 0°Cs
YCIIOBHSAX BO3TYIIHO-BIAXKHOCTHOTO COCTOSHHS, OOBIIHEIH Geton cocraBa Ne 1 u xapocToiikue 6eTOHBI
coctasoB Ne 2, 3, 6, 7, 13, 20, 21 mo Tabnumne 5.1 10JDKHBEI HMETh MapKy 110 MOPO30CTOMKOCTH HE HIKE

F75.
5.10 TpeGoBaHHMS K KOHCTPYKIIESM H H3IEITHSIM U3 KapOCTOHKOro 6eToHa, NpeIHa3HaYE€HHBIM I

SKCILTyaTalld¥ B YCIOBHSX BO3NEHCTBHS arpecCHBHOHM CPEfBl M BEICOKOH TEMIEPATypel, CICAyeT
ycTaHaBIMBaTh B CooTBercTBHM ¢ TpeGopanmsamu CII 28.13330 B 3aBHCHMOCTH OT CTENCHH

arpecCMBHOCTH CPEIBI H YCJIOBHH 3KCIUTyaTallHH.

veenen. T2 10,
veee. 1220,

g
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B KOHCTPYKIMSX H H3EIHIX, TPEIHasHa4eHHbIX s PaGOTEI B YCIIOBHIX BO3NEHCTBUS BEICOKOH
TeMIIEpaTypsl H arpecCHBHON CpefBl, CIeNeT IPHMEHSTh JKapocToikuil O6eToH, Hanbomee CTOMKHE B

arpecCHBHOM cpene:
HeHTpanbHOM, INENOYHOM M Tra3oBod — >KAapoCTOHKME O€TOH Ha MOPTIAHIUEMEHTE |
IITaKONOPTIaH ALEMEHTE;

KHCJIOM Ta30BOH H B pacIlIaBax MENOYHbIX METAILIOB — XKapOCTOMKHH OETOH Ha JKHIKOM CTEKIIE;

yrneponHo#i u (ochopHO# ra3oBOM — KapoCTOHKME OeTOH Ha BBICOKOTIHMHO3EMHCTOM H
IIMHO3eMHCTOM IleMeHTax M (ocdarTHBIX CBA3Kax, Ha AQIIOMOCHIMKATHBIX 3alOMHHTEIIX C
cofiep)KaHHEeM B HAX OKHCH Xene3a Fe,O3 me 6onee 1,5 %;

BOJOPOJHOM Tra3oBOd — JKApOCTOMKHM OETOH Ha BBICOKOITIHHO3EMHCTOM IECMCHTE C
3aIIONHATESAMH, COIEpKaIUMH okkch amoMuHES Al,O3, He 6onee 7 %.

5.11 Jina KOHCTpyKLHii, pabOTAIOMKUX B YCIOBHAX BO3JCHCTBHS IMOBBIICHHBIX TEMIICPATYp H
IIOIIEPEMEHHOTO YBIAXHEHHs, PEKOMEHIyeTCs IPEMEHATh 0OBYHEIN OeTOH Kiracca No NPOIHOCTH Ha
cxatde He Hike B15 H Mapku 1o BOIOHENpPOHHIaeMocTH He Hke W8 - mpu marpese mo 120 °C
BKJIIOUHTENBHO, He Hike W10 — npu Harpese cabime 120 °C.

5.12 Ilpx HepaBHOMEDHOM HarpeBe O€TOHA IO BLICOTE CEYCHHS 3JIEMEHTOB KOHCTPYKIUH, B
KOTOPBIX HANPSKEHHS CXaTHA B GETOHE OT COOCTBEHHOTO Beca M Harpysku coctapiusor o 0,1 MIla
BKIIOYATENHHO, 4 TAKKE IEMEHTOB KOHCTPYKLIMH, B KOTODBIX YCHJIHS BO3HHMKAOT TOJIBKO OT
BO3JEHCTBAS TEMIIEPATyphl, NpPEACIBHO JIONYCTHMas TEeMIepaTypa IPHMCHCHHI berona
ycranasimBaercs no I'OCT 20910.

[lpx BO3NEHCTBHE TEMIEPATYp, NpEBLINAIOMUX 3HadeHHs, ykasamnsie B T'OCT 20910,
He06X0IHMO IIpeNyCMaTPHBATh YCTPOKCTBO 3alUTHEIX cloeB (PyTepOBOK).

Hopmamuenue U pacyemHnble XapAKMeEPUCIMUKU Gemona

5.13 HopMaTHBHBIE W pacYeTHBIC CONPOTHBICHHsS OETOHAa OCEBOMY CXKaTHIO Rp M OCEBOMY
PACTSDKEHHMIO R TS TIPEIEBHEIX COCTOSHMH IEPBOi X BTOPO# IPYIIII B 3aBHCHMOCTH OT Kiiacca 6eToHa
10 IIPOYHOCTH Ha cxkarue npurumMaroT 1o CIT 63.13330 mus cocrasos (Tabmuna 5.1):

Ne 1-3, 6, 7, 10-15, 19-21 — kak [yis Tsxenoro 6eToHa;

Ne4,5,8,9, 1618, 23, 24, 29, 30 — kax Ju1s IeTkoro 6eToHa Ha IIOPHCTOM MEJIKOM 3allOJTHATENE.

PacueTHEIE COPOTHBIIEHHA OOEMHOr0 6eTOHA Rpy 1A NpEeNeNbHbIX COCTOSHUHA EPBOH IPYIIIEI B
3aBECHMOCTH OT Kilacca GEeTOHa IO IMPOYHOCTH Ha oceBoe pacTsukeHue (coctaB Ne 1 mo Tabmune 5.1)
npuanMaroT 1o CIT 63.13330.

Pacyernbie comporHBieHHES 6eToHa B COOTBETCTBYIOIIMX CIIydasx CHENyeT yMHOXaTb Ha
ko3 hunuenT ycnopuii pabotsr mo CII 63.13330.

5.14 Tlpu pacueTe GETOHHBIX M KeNe300eTOHHBIX KOHCTPYKIHi, NpeTHA3HaYEHHBIX I paOoTEI
B YCJIOBHSX BO3/IEHCTBHS IOBBINEHHBIX H BEICOKHX TEMIIEPATYp, BIMSHAE TEMIIEpPaTypPhl HA H3MEHEHHUE
NPOYHOCTHEIX XapaKTepHCTHK GEeTOHa IPH CXXATHH H PaCTHKEHHH YYATHIBAIOT HX YMHOXEHHEM Ha
COOTBETCTBYIOINHE KO3((HIMEHTE YCIOBHH paboThl O€TOHA NpH CXATHH s H PaCTHKCHHH )i,
IpUBeIeHHbIE B Tabmuie 5.2.

5.15 PacueTHEIE CONPOTHBIEHHS CXaTHIO OETOHa C yJeTOM TEMIEPaTypHBIX BO3JCHCTBHI

OIpEEISIOT:
IUTS TIPEIENBHBIX COCTOAHHH NEepBOM IPYIIIEI
Retem = Rb * Yos; (5.1)
JUIS TIpeIEeNbHBIX COCTOSHUIA BTOPOH IDYIIIIEL
Rb,sert = Rbser” Pbr. (5.2)

3nauenns xoaddumuenta ycaosus paboTsl 6eTOHA IPH CHKATHH Ys: IPUHUMAIOT IO Tabmune 5.2
B 3aBHCHMOCTH OT TEMIIEPaTyphl B CEPEHHE BEICOTHIL:
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- cxaTol 30HH GeToHa mpH pacdere mo GopmynaMm (7.1), (8.4), (8.5), (8.10), (8.12), (8.13), (

(8.24), (8.25) CIT 63.13330.2012;

- moyxy 1 pebpa CXaToR 30HEI — 10 PopMyIaM (8.6)—(8.8) CII 63.13330.2012;

- gacTH ceyeHns — o opmyne (6.17);

- ceuenus — 1o popmyne (8.55) CIT 63.13330.2012;

- IIEHTpa TSHKECTH IPHUBEICHHOIO CEYEHHUA - 110 dbopmyne (6.16).

8.17),

5.16 BmusHHEE TeMIepaTyphl Ha H3MEHEHHE IPOYHOCTH GeTOHa HpPH PACTSKEHHH YIHMTHIBAIOT
YMHOKEHHEM NPOYHOCTHEIX XapaKTEPHCTHK Gerona Ha Ko3(gumuenT yciosus paboTe beToHa IpH
pacTspKeHuH Yy (Tabmana 5.2).

PacyeTHEIE CONPOTHBIICHUA PacTDKEHHIO!

JIS IPEIeTIBHBIX COCTOSHME NepBOH IPYIIIIEL

Rou = R - Yits

JUISE IPEIeTBHBIX COCTOSHUE BTOPOH IPYTIIIEL

3pavenue xod(dumuenta ycnopus paboTk! 6eToHa NpH
5.3 B 3aBHCHMOCTH OT TeMIepaTypsl OeTOHa:

B IIEHTPE TSKECTH CE4EHHMSA IPH paciere II0 ¢op.
CII 63.13330.2012;

Ha YpOBHE PacTSIHYTOH apMaTypsl — IO dopmyne (8.12)

Rt sert = Rt ser Yu.

(8.9), (8.13) HacTosIIEro CBOJIa MPABHLI;
B 30HE aHKepOBKH — 110 opmyie (9.2);

(5.3)

(5.4)

PacTSOKEHHH Yy TIPUHUMAIOT I10 Tabane

wynam (7.5), (8.57), (8.61), (8.88), (8.94)

CII 63.13330.2012, u dopmynam (8.3),

Ta6auma 5.2
Hauepa Ko3thduupeHTs! yCIoBHi pa6oTs! GeTOHA NMPH CKATHH Yor H
cottanos, | Koagr pACTSIKEHHH Yr, KO3((HIMEHT s MY TeMIIEPATYPe 6Getona, °C
Gerona - Bun Harpesa
J;?u:asﬁ.l o 50 70 100 | 200 | 300 | 500 | 700 | 900 1000
KpaTKOBpeMEHHIH 1,00 | 0,85 | 0,90 0,80 | 0,65 - - - -
¥ JinATeabHBIH 1,00 | 0,85 | 0,90 | 0,80 | 0,50 - - - -
! TinaTenbrst ¢ ysnaxaerneM | 1,00 0,65 | 0,40 | 0,60 - = = - -
KpaTKOBpEMEHHELH B BOJIE 0,97 | 0,85 | 0,65 - - - - - -
1 KpaTkoBpeMeHHEIH 1,00 | 0,70 | 0,70 | 0,60 0,40 - - - -
ia. ’16 - JinurenpHEIA 1,00 | 0,70 | 0,70 | 0,50 | 0,20 - - - -
5 ’ JimdTesnbHELH ¢ yBIaXKHEHHEM 1,00 | 0,50 | 0,30 | 0,40 - - - - -
KpaTkoBpeMEHHBIi B BOJE 0,95 | 0,75 | 0,60 - - - - - -
KpaTKOBpEMEHHSIH U
JUTHTENBHBIH 1,00 | 0,90 | 0,80 | 0,60 | 0,40 - - - -
B JInuTenbHBIH C YBIQKHEHHEM 1,00 | 0,50 | 0,20 0,40 - - - - -
KpaTkoBpeMEHHBIH B BOJIE 0,95 | 0,75 | 0,70 - - - - - -
KpaTKOBpEMEHHBIH 1,00 | 1,00 | 1,00 | 0,90 0,80 - - - -
Yo | Mwremsrsiit 1.00 | 1,00 | 1,00 | 090 | 0,65 | - - s .
KpaTkoBpeMeHHBIH 1,00 | 0,80 | 0,75 0,65 | 0,50 - - - -
Yo | JnwresmsHsii 1.00 | 0,80 | 0,75 | 0,60 | 0,35 | - - . -
3 KpaTKoBpeMEHHBIH H
JUTHATETbHBIH 1,00 | 1,00 | 0,90 0,80 | 0,60 - - - -
KpaTkoBpeMeHHBIH C
Po | ynamermem 1,00 | 0,60 | 0,30 | 0,50 | - - - = -
KpaTKOBpEMEHHBIH 1,00 | 1,00 | 1,00 | 1, 10 [ 1,00 | 0,90 | 0,60 0,30 | 0,20
4-11, Yot | MnuremsHIA 1,00 | 1,00 | 1,00 | 1,00 | 0,70 | 0,40 | 0,20 0,06 | 0,01
23,24 KpaTKoBpeMeHHbIH 1,00 | 0,85 | 0,80 | 0,65 0,60 | 0,50 | 0,40 | 0,20 -
Yo | Nnwrensmbi 100 | 0,85 | 0.80 | 0,65 | 0,40 | 0,20 | 0,06 | - :

20




CI127.13330.2017

A
4

Howmepa KoadpumuerTE! ycnosuit paboTs! 6eToHa PH CHKATHH Yor X
COCTaBOB | Koad- PacTMKEHHH Yy, K03 duIHeHT B OpH TeMneparype GeTona, °C
beToHA CI]HIH'I- Bun Harpeea
n’;"u:?] o 50 | 70 | 100 | 200 | 300 | 500 | 700 | 900 | 1000
g | Sremempecamiin 1,00 | 1,00 | 1,00 | 0,90 | 0,75 | 0,50 | 032 | 0,22 | 0,18
JTHTENLHEIN
KparxoBpeMeHHsIH 1,00 | 1,00 | 1,10 { 1,20 | 1,20 | 1,00 | 0,75 | 0,40 | 0,20
Yo | JnwremsmmriA 1,00 | 0,80 | 0,80 | 0,55 | 0,35 | 0,15 | 0,05 | 0,01 | -
12-15, 17, KpatkoBpeMeHHEIH 1,00 | 0,95 | 0,95 | 0,80 | 0,70 | 0,55 | 0,45 | 0,15 -
29, 30 Y JimaTenpHEI 1,00 | 0,70 | 0,70 | 0,45 | 0,25 | 0,06 - - -
p, | paTxOBpeMeHHLIH 1 1,00 | 1,10 | 1,10 | 1,10 | 1,00 | 0,70 | 0,30 | 0,10 | 0,05
JUTHTEIBHBIH
KparkoBpeMeHHbIH 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,95 | 0,85 | 0,65 | 0,50
s JnvrensHbIi 1,00 | 0,90 | 0,90 | 0,80 | 0,50 | 0,25 | 0,07 | 0,02 | 0,01
16. 18 % KparkoBpeMeHHEIH 1,00 | 0,95 | 0,95 | 0,80 | 0,70 | 0,55 | 045 | 0,35 -
’ JUndTeNnbHbIH 1,00 | 0,80 | 0,80 | 0,70 | 0,40 | 0,12 | 0,02 - -
g | DPeSeEneMeRELy 1,00 | 1,10 | 1,50 | 1,10 | 1,10 | 1,00 | 0,70 | 0,35 | 0,27
JJIATEBHBIN
KpaTtkoBpeMeHHRIH 1,00 | 0,90 | 0,80 | 0,70 | 0,55 | 0,45 | 0,35 | 0,30 | 0,25
Yo JmarenpHeIi 1,00 | 0,90 | 0,80 | 0,70 | 0,50 | 0,25 [ 0,10 | 0,05 | 0,02
19-21 i KparxoBpeMeHHBIH 1,00 | 0,65 | 0,55 | 0,50 | 0,45 | 0,35 | 0,25 | 0,10 -
JmTensHBIH 1,00 | 0,65 | 0,55 | 0,50 | 0,30 | 0,12 | 0,02 - -
g | Nparsospemesmin 1,00 | 0,90 | 0,85 | 0,70 | 0,55 | 0,40 | 033 | 0,30 | 0,27
JUTATETEHBIH
IIpumMeganus
1 Ilpu pacueTe Ha IJIMTENBHEIM HAIPEB HECYMMX KOHCTPYKIHMH, CPOK CiyxO0bl KOTOPHIX HE NPEBBIMIAET 5 JIET,
K03 PUITHEHT Ypr CEIYET YBENHUHTh Ha 15 %, HO OH He NOJDKEH IPEBEINIATE BeIMTHHEI Y5 IIPH pacdeTe Ha KpaTKOBPEMEHHBIH
Harpes.
2 JIyist KOHCTPYKIIMH, KOTOPBIE BO BPEMs SKCIUTYaTalliK IIOBEPTAIOTCS HKITMIECKOMY HArpeBy, Ko3(GHUIMeHTE Yy H Bs
CHemyeT CHH3HTH Ha 15 % u koaddumment v, — Ha 20 %.
3 Koo hULEEHTH Vs, Yy ¥ Bs 1A TPOMEKYTOTHBIX 3HAYEHHUH TEMIIEpaTyp NMPHHUMAIOTCA MHTEPHOIALMEH.
4 Ko HumenTs! Yar, Y« ¥ Bs Juis 6eToHOB cocTaBos 1-3 npu ux Harpese ceeime 300 °C onmpeaenaroTcs IKCTpaNoIsIHe .

Hegopmayuonnsie xapakmepucmuxu 6emona

5.17 OcHoBHEIME Je)OpPMAITHOHHBIMH XapaKTEPHCTHKaMK OETOHA ABJISIOTCS:

npefensHEIe OTHOCHTENBHEIE AedopManuy 6eTOHA IIPH OCEBOM CXKATHH €0 H PACTSHKEHHH Eh10,

HavaJIbHEIA MOy yripyrocTd 6eToHa Ep,

KO3 PHITHEHT TOM3YIECTH Pp,cr,
ko3bdumenT nonepeunoit negopmannn (koaddumueHt Ilyaccona) vs p,
K03 unuenT muHelHONH TeMIIepaTypHOH AedhopManKH O,
k03¢ dHIIHEHT TeMIepaTypHO# ycaaku O€TOHA Ues.

5.18 3HaueHus HAYATBHOTO MOMYJISA YIIPYTOCTH JUIA Pa3JIHYHBIX COCTABOB JKapOCTOMKHX OETOHOB

(cormacuo Tabmune 5.1) IpH CXaTHH H PacTSHKEHHH Ep IpUBENEHHl B Tabnume 5.3 B 3aBHCHMOCTH OT
KJ1acca II0 IPOYHOCTH Ha cxaThe 6eToHa.
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aTMocthepHOM HaBIEHHH

Ta6nuia 5.3
HayaskHble MOIYJIH YIPYTOCTH GeTOHA NPH CXKAaTHH H PACTHKECHMH IPHHHMAOTCA PaBHEIM Ep-10°
HoMmepa cocTaBoB (MITa)
GeToHa ¥ Knacce GeToHa [0 MPOYHOCTH Ha CXKaTHe

Ti e 3. B1 [B1,5| B2 |B2,5|B3,5| BS | B7,5 |B10|B12,5| B15 |B20|B25|B30 |B35 |B40 (B45 | B50|B55|B60
1-3,6,7,13,20,21

€CTECTBEHHOI'O - - - | 8519,5(13,0| 16,0 |19,0] 21,0 24,0 127,5(30,0(32,5 34,5 36 |37,0/38,0(39,0(39,5

TREPIEHHS
1-3,6,7,20,21
noxeeprayrororemno- ||| _ | gq|85](11,5| 14,5 |16,0] 19,0 | 20,5 |24,0(27,0|29,0{31,0{32,5|34,0|35,0(36,0|37,0

BOit 0OpaboTke MpH

31, 32* 3704043 45050 - - |- | - | -|-|-|-1|-[-|-1]"1|"

25,27,32,34,35,37** (4245|4850 (55|63 - - - - - - - - - - - -

22,24, 26,28, 30, 43)|4,6|49|55(61(69| 79 |87| - - -l -] - - - | - - | -

32, 33, 36***
24, 30 |- |ssles|72ls2|9a 03] - [ - |- -|--|-|-"|"1|"~
23,29 2| - |73]80/|90100[11,5(12,5[ 132 (140148 - | - | - | - |- |- | -
4,8,9 | - |80]86]|98[11,2[13,0[140[ 147 |155(163| - | - | - | - |- | - | -
5,10-12, 14-19 - | - |10,010,5|11,5/13,0] 14,5 [16,0| 17,0 | 18,0(19,5(21,0{22,0{23,0/24,0|250| - | -

Mpumeuanue — *D900; ** DI1000; ***D1100; " D1200-1400.

5.19 Ipu KpaTKOBPEMEHHOM NeHCTBHE TEMIEPATypPhI ¥ HArpy3KH A3MEHEHHME HA9albHOTO MOy I
yIpyrocTs 6eTOHA IPH HATPEBE PACCUUTHIBAIOT 1O opMyIe

Epe = Eb * Bb. (5.5)

3uauenue K03 GHIHEnTa Bp IPHHAMAIOT IO Tab/HLE 5.2 B 3aBHCHMOCTH OT TEMIEPaTy DB betona

B LEHTpE TSIKECTH CEUeHHUs [PH pacueTe Mo hpopMyiaM (6.16), (6.17), (8.27) B mynkre 8.1.15 CII
63.13330.2012;

Ha ypOBHE pacTanyTol apMaTypsl — (8.6), (8.7);

Kpaiinero BonokHa Gerona — (5.10), (8.34).

5.20 Ilpy [IMTETBHOM NEHCTBHM HArPY3KHM M TEMIEDATyphl 3Ha4EHHs HAYalbHOTO MOMYIL
neopmanuu 6eToHa Ep pacCYMTEIBAIOT 110 GopMyIIe

__E
1+¢b‘cr -

3HaueHHA K03(h(QHUIHEHTa TON3YYECTH Qpcr ML PA3HBIX COCTABOB xapocroiikoro 6eroHa (1o
tabsune 5.1), yIMTHBAIOMErO BIASHAE JIIHTEIBHOH ION3YIECTH GeroHa Ha nedopMaliy sIeMenTa bes3
TpeIyH [PH JUIHTENEHOM HarpeBe, IPeCTaBIeHbl B rabmane 5.4. Koaddunuent nomydecta 6eToHa
(b,cr TIOMY9IEH KaK OTHOINEHHE IOJIHBIX OTHOCHTEIBHBIX neopmanui cxaTHs 6eTOHA NPH JTHTEIEHOM
BO3NEHCTBEY TeMmepaTypsl K ympyruM aebopManmsm 6eToHa ECTECTBEHHOH BIAXHOCTH [0
BO3JIEHCTBUS TEMIIEPATYPEIL.

Ep: (5 6)




CII 27.13330.2017
Tabnuna 5.4
Homepa K03 GHIMEHT (,cr, YIUTHBAIOIIMH BIHAHHE JIMTEIBHOM 03y 4ECTH GeroHa
COCTABOB Ha fehopMalue 7emenTa Ge3 TpelyH, PH CPeJHel TeMIepaType 6eroHa
GeToHa 10 CHKaTo# 30HkI ceuenus, °C
Tabmuue 5.1 50 70 100 200 300 400 500 600 700 800
1-3 3,0 4,0 3,5 4,0 - - - - - -
4-11,23, 24 3,0 4,0 3,5 3,5 3.5 5,0 7,0 8,0 10,0 -
12-18, 29, 30 3,5 4,5 4,0 4,0 8,0 11,0 15,0 20,0 - -
19-21 3,0 3,0 3,0 3,0 3,5 7,0 10,0 13,0 16,0 20,0

IIpuMmegaHnus

1 B Tabimie MpHBeAeHb! 3HATEHNA K0IQGHUHEHTA (p,cr VLA MIATEIBHOIO HArpeBa.

2 JIna KpaTKOBPEMEHHOTO HAarpeBa H HEMPOJOJDKUTENBHOIO ISHCTBHA Harpy3KH k03 QHIHEAT Qpor = 1.

3 3uauenue KO3QHHIHAEHTA Qs JNA IPOMENYTOTHBIX TEMIEPATYP NPHHIMAIOT HWHTEpHoIsAnueH.

4 TIpH HaNMYHK B SJEMEHTE CkaTol apMaTyphl ¢ 2 0,7 % 3HaueHue ko3 DHIMERTa @5, yMHOKaETCA Ha (1-0,11p),
HO npHHEMaeTcs He MeHee 0,6.

5 IIpH ABYXOCHOM HANPAKEHHOM COCTOSHHH 3HaueHHe KOO (YHUMEHT (p,cr YMHOKAETCA HA 0,8.

6 ITpH NMONIEPEMEHHOM YBIAXKHEHHH 3HAYCHHS (Pp2 CIICAYET YMHOXKATh Ha 1,2.

5.21 JluarpaMmbl cOCTOSHHMSA O€TOHAa C y4YeTOM BIMAHHMA TEMIEPATyPHBIX BO3JCHCTBHH
HCTIONEB3YIOT IIPH PAacueTe JKe/Ie300eTORHEIX JIEMEHTOB IO HeMHHEHHOH e(opMAMOHHOR MOJICIIH.

B KagecTBE Pac4eTHEIX JUArPAMM COCTOSHHs GeTOHA, ONpPEENAIOMHX CBA3b MEN/Y HANPDKCHIAMA
¥ OTHOCHTEIHHBIME Ie(hOpMAIHAMHA, MOTYT OBITH HMCIOJB30BAHBI JBYXIMHCHHEIC M TpeXJIMHEHHEIE
JMarpaMMEl, OTBEYAIONTHE MOoBeleHHIO Gerona. IIpu STOM AOIKHEI OBITH 0603Ha9eHE OCHOBHEBIE
IapaMeTPHYECKHE TOYKH JUarpaMM (MakCHMalbHEIe HAIIPDKEHHA W COOTBETCTBYOIIUES nedopmaiuy,
rpaHMdYHbIE 3HAYCHUA H T.1.).

Tlpu pacueTe KeNne300€TOHHBIX IEMEHTOB M0 HEMHHEHHOH ne(OopMaIMOHHOH MOJEIH MOXET
GBITH HCIIONB30BAHA JBYX/MHEHHAS THArpaMMa COCTOSHHS GeToHa (PHCYHOK 5.1, 6), xak Haubomnee
YIIPOIIEHHEIA BAPUaHT, ¢ AehOpMalliOHHBIMH XapaKTePHCTHKAMH, OTBEYAOIIHMH:

KpPaTKOBPEMEHHOMY BO3[EHCTBHIO TEMIEpAaTyphl H HArpy3KM - HCIOJNE3YIOT NPH pactere
IIPOYHOCTH M PacKphITH HOPMANBHBIX TPEIIHH UL ONPENICTICHHAS HanpsHKEHHO-Ae(OpMHPOBAHHOTO
COCTOSHHS CXaToH 30HBI GETOHA, a TAKXKe IIPH pacdyere TPEIMHHOOOpa3oBaHMS A OMPENEICHHS
HAIIPDKEHHO-1e()OPMHUPOBAHHOTO COCTOSHMS PACTAHYTOro GeTOHA IpPH YIpPYro# paboTe CXKaToro
bertoHa,

KpaTKOBDEMEHHOMY U ATHTENFHOMY BO3JEHCTBHAM TEMIIEPATypPhl M HATPY3KH - HCIIOB3YIOT IIPH
pacuere mehopManuii It OIpEAEIeH s HAPIKEHHO-Ae(pOPMUPOBAHHOT0 COCTOSHMSA CHKATOTO GeToHa.

Ilpu nByxnHHE#HOH muarpamMe (pECYHOK 5.1, 6) CKHMAIOIHE HAIpPSDKEHHI feToHa ©» B
3aBHCHMOCTH OT OTHOCHTEJBHEIX fedopMalmii €5 paCCUHTEIBAIOT 110 HOpMyIIaMm:

npu 0 <gp <&plred Ob = Ep.red'€b (5.7)
IPU Eplred < €b < €52 G5 = Rb, tem (5.8)
3HaYeHHe IPUBEIEHHOTO MOXYIIA YIPYTOCTH Kb reds PACCTATHIBAIOT IO (OpMYJIE
R
Ebreds= —" (5.9)
gbl,red
| D LA~ e
J =} < 23

Ad
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a) Ob
Gro=0Cp=Ry, [~~~ " " C
Gbo = Ob2 = Rb,.rgm - - = = =

| |
| |
[ 1 |
oo [ ] . e
[ | |
1 : [ LI
I | I
| | |
arctg Ey, Lo Lo
el [ L i
€b1 €ho €p2
5) Gb \
1
Gbl =Cbo=Cr2=Rp |-~~~ . -
_ | | 21
Obl,red = Obo = Ob2 = Rb,rem - - - ™ T,
I L o
e U
U I
Iy (I [
by [
arctg Egred 1 b
[ [ [
€1  Eho €p2
a — TpeximHelHas; 6 — aByxiuHedHas; [ —npu 20 °C; 2 — mpu Harpese
Pucynok 5.1 — PacyeTHEBIe AHATPAMMBI COCTOSHHS C:KAaTOr0 OGeToHA
5.22 TpexnuMBEHHYIO qUarpaMMy cOCTOsHMS OeToHa ¢ AeopMallMOHHEIME XapaKTepPHCTHKAMH,

OTBEYAOIUMH:

KpaTKOBPEMEHHOMY BO3JICHCTBHIO TEMIIEpATYpEl H Harpy3kK# - HCIIOJB3YIOT INpH pacueTe

TpeIHH000pa30BaHus;

KPaTKOBPEMEHHOMY H [UIUTEIBHOMY BO3JEHCTBHAM TEMIIEPATYPEI B HATPY3KH - HCHIONB3YIOT IIPH
pacuere nedopManmii xene300eTOHHBIX 3I€MEHTOB 0e3 TpelHH, IV OIpeleNeHHs HaIpDKEHHO-

ne(h)OpMHPOBAHHOTO COCTOSIHHS C3KaToro 6eToHa.

Ilpu TpexmmHeiHO# muarpaMMe (PHCYHOK 5.1, @) CKMMaloImue HanpsDkeHHs 0eToHa Op B

3aBECHMOCTH OT OTHOCHTENBHBIX AehopManuii ykopodeHns 6ETOHA € PACCUMTHIBAIOT IO (hopMyIam

mpa 0<ep<epn o = Eu €5,
g E, —&
npE &p1 < €5 < €50 o, =||1--— Lol
Rb,rem €0 — &
NpH €0 < €p < Ep1 G5 = Ry, tem.

3HaueHusn HaNpsOKCHHAA Cp) IPHHHMAIOT
Gp1 = 0,6 Rp tem.
3HaYeHHS OTHOCHTEIBHBIX e OpMAaIHii £5/ IPHHEMAIOT:

Ty
Ebl =E—.
bt

PacTATHBAIONIHE HANpPDKEHHSA OETOHA Gp B 3aBHCHMOCTH OT OTHOCHTENBHEIX Aeopmarmi
PacTsDKEHHS €y ONPENEIIIOT 10 AuarpaMMe Ha pucyske 5.1. Ilpu 3TOM pacdeTHEIE COIPOTHBIIEHHS
GeToHa CHKATHIO Rj 3aMEHSIOT Ha PaCUETHEIE 3HAYEHHs COLIPOTHRBICHHA PACTSIKEHHIO Rbr.
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5.23 Or"ocuTenbHele nedopManuy OeToHa NpH CXKATHH H PAacTKCHHH B 3aBHCHMOCTH OT
TeMIeparyphl GeToHa IpH KpPaTKOBPEMEHHOM H JUTHTENEHOM BO3JEHCTBHAX TEMIICPATYPhl A HAIPY3KH

IIpHBE/IeHEI B TabmuIe 5.5.

Temneparypy 6eToHa IpH ONpefeNeHHH HapsHKeHHO-1ehOpMHPOBAHHOTO COCTOAHHMS CXKATOro
GeToHa MPHHEMAIOT 110 HAUMEHbINEH TeMIepaType cxaToro 6eToHa M IIPH ONpe/eeHHH HAPHKEHHO-
HeOPMEPYEMOT0 COCTOSHHS PacTAHYTOro 6eToHa — HauGOoNbIIeli TeMIIepaType pacTAHyToro GeroHa.

Tabnuma 5.5

Howmepa OrtHocHTeNnbHbIE feopMaims GeToHa
cocraBa | Temme-
Gerona | parypa Pacyer na TP CHKATHH [PH PACTDKEHHH
HarpeB 1
1o OeroHa,
Tabnune °C RSN g50-103 | £2-10° |ep1ear10% | €00°10° | £602°10° | €tutea] 0’
5.1
20 Kpatkospemennsie| 2.0 3,5 1,5 0,10 0,15 0,08
JnurensHble 3.4 4,8 2,8 0,24 0,31 0,22
13 100 Kpatkoepemenubie| 2.5 4,4 1,9 0,17 0,29 0,15
JInuTebHEE 43 6,0 3,5 0,3 0,39 0,27
200 Kpatkospemensbie| 3.5 6,1 2,6 0,25 0,39 0,20
JUTeTebHbLE 6,0 8,4 4.9 0,42 0,54 0,38
20 Kpatkospemenssre| 2.0 3.5 1,5 0,10 0,15 0,08
HNHTENEHEIE 3,4 4,8 2,8 0,24 0,31 0,22
200 Kpatkospemerrsie| 3,0 4,2 3,0 0,20 0,24 0,16
4-11, 23, JnuTensHEIe 4,5 6,3 3,8 0,30 0,36 0,20
24 400 Kparkospemenrnie| 4,3 6,0 3,6 0,38 0,52 0,36
JInATeNBHEIE 6,4 9,0 5,4 0,57 0,78 0,54
600 Kpatkoepemennsle| 6,4 9,0 5,8 0,44 0,57 0,40
JUaTensHbIe 9,6 13,5 8,2 0,67 0,87 0,63
20 KpatkospemeHHrie| 2.2 3.7 157 0,15 0,22 0,10
JTensHble 3,6 5,0 3,0 0,25 0,32 0,23
200 Kpatkospemennnie| 2.4 3.4 2,0 0,19 0,26 0,15
12-18, JnuTeNnbHbIE 3,6 5:l 3,0 0,25 0,33 0,23
29,30 400 Kpatkospemerssie| 4,1 5,8 3,5 0,28 0,38 0,26
JuTenbHele 6,2 8,7 5,2 0,43 0,56 0,40
600 Kparkospemennsie| 5.4 7,5 4,5 0,38 0,49 0,33
JnuTensHEIE 8,1 11,4 6,8 0,57 0,74 0,53
20 KpatkoBpemennbie| 2,0 3,5 1,5 0,10 0,15 0,08
JInutensHEIE 3,4 4,8 2,8 0,24 0,31 0,22
200 Kpatxospemensbte| 2.9 4,0 2.4 0,20 0,26 0,18
JinuTesnsHEIE 4,0 5,6 3.4 0,28 0,36 0,26
19-21 400 KpatkoBpemennsle| 4,7 6,6 4,0 0,33 0,42 0,30
JuTensHble 6,6 9,2 5,5 0,46 0,59 0,42
600 Kpatkospemennsie| 5,7 8,0 4,8 0,42 0,54 0,31
JInurensHele 8,0 11,2 6,7 0,59 0,72 0,52
300 Kpatkospemenssie| 12,1 17,0 10,2 0,84 1,10 0,48
JlnuresHeIe 19,3 27,0 16,2 1,35 1,74 1,25

5.24 Kosddunuent ruHeHHON TeMmmepaTypHOH Aedopmauuu GeToHa 0 B 3aBHCHMOCTH OT
TeMIlepaTyphl clexyeT npuHuMars mo Tabmume 5.6. KoshdunueHT op ONpEne]eH € Yy4eTOM
TEMIIEpaTyYpHOM ycaaky GeToHa IPH KPAaTKOBPEMEHHOM H JUTUTEIIEHOM Harpese.

[Ipr HeOGXOMUMOCTH ONpEleIeHHs TEMIEPAaTypHOTO pacIiMpeHHsi OETOHA IPH NOBTOPHOM
BO3ZEHCTBHM TEMIEPATYPEl TOCHE KPaTKOBPEMEHHOIO MM JIHTENLHOTO Harpepa K Kodh@HIMEHTY
JIMHEHHOM TeMuepaTypHoi e OpMaITiu o CieayeT IpuGaBuTh aGCOMOTHOE 3HaYeHHE KoapQuImenTa
TeMIEPaTyPHOH ycaiku 6ETOHA Oes COOTBETCTBEHHO M KPATKOBPEMEHHOIO MITH JUTATE/IEHOI'O HArPeRa.
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Tabnuua 5.6
Homepa Kosddument .T-IGHHeﬁHOﬁ TeMIepaTypHoii nedopmarmu 6eToHa
i i -1 0
ge?o'r::c;; O —— ap 10 - rpag’! npu Temnepatype 6etona, °C
- —— 50 100 200 300 500 700 900 1100
i s KparkoBpeMeHHBIH 10.0 | 10.0 9.5 9.0 - - - -
i JUTATeNBHBIH 4.0 4,5 7.2 7,5
26 KparxoBpeMeHHBIH 9.0 9.0 8.0 7.0 6.0 5.0 - -
g JUTHTEBHEIH 3,0 3,5 5,7 5,5 - -
3.7 KpaTkoBpeMeHHBIH 8.5 8.5 78 7.0 55 4.5 4.0 3.0
’ JImaTensHBIH 2,5 3,0 5.2 5.5 - - - -
8 KpatkoBpeMeHHEIH 9.0 9.0 8.0 7.0 6.0 6.0 - -
JInuTenbHbIH 2,0 3,0 5,4 5,3 5,0 5,0
4,5,9-11, | KpaTkoBpeMeHHBIH 8.5 8.5 7.5 7.0 | 5.5 4.5 4.0 3.0
23-25 JUTHTENBHBIH 1,5 2:5 4,9 5,3 4,5 3,5 3,1 2,0
12-18, 27, | KpaTkoBpeMeHHBIH 5.0 5.0 5.5 6.0 7.0 6.5 6.0 5.0
29, 30 JITHTeNbHBIH -4,0 0 3,0 43 6,0 5,8 5,4 4,5
19.9] | Kparxopemenmiii 80 | 80 | 20 | 65 | 55 | 45 | 40 | 35
JUTHTeNnbHEBIH 3,0 4,5 53 52 4,7 3,6 3,1 2,6
2 KparkoppeMeHHEIH 4.0 4.0 3.5 3.0 2.0 1.0 - -
JUTENbEHBIH -3,0 0 1,5 1,5 1,0 0
26 KpaTkoBpeMeHHBIH 43 43 3.8 33 3.2 2.4 1.6 0.8
JimATensHBIH -0,7 0.3 1,8 2,0 2,2 1,4 0,6 -0,7
28 KpaTKoBpeMeHHEIH 5.0 5.0 5.5 5.0 7.0 6.8 6.6 -
JInutenbHbIi -4,0 0 3,1 3,3 6,0 6,1 5,9
31.32 KpaTkoBpeMeHHBIH 1.2 1.2 13 1.0 -1.2 0.7 0.8 -
¥ JlnurenbHeI -7,8 -3.8 -1,1 0,7 -0,2 0 0,1
33 KparxoBpeMeHHBIH -3.0 -3.0 3.5 -4.5 -3.0 -2.8 -3.5 -4.7
JITUTeNBHEIH -8,0 -6,5 -5,3 -5,8 -4,5 -3,7 -4,5 -5,7
3435 KpatkoBpeMeHHBIH 5.5 5.5 4,5 33 3.2 2.4 16 0.8
’ JlmarenpHeIH 0,5 2,5 1,5 2,0 2.6 1,5 0,6 -0,2
36.37 KpaTkoBpeMeHHEIH 2.0 2.0 1.5 1.0 0.6 0.4 -3.7 -8.6
> JUTHTEBHEIH -3,0 -1,5 -0,8 -0,7 -1,2 -0,5 -4,6 -9.,5
IIpuMegaHusd
1 KoadhrimenT oy LA NPOMEXYTOIHEIX 3Ha9eHHH TEMIIEPAaTyphl ONMPEAE/AeTCA HHTEPNONAIHEH.
2 Jlns 6eToHoB coctapa Ne 1 (mo TaGimiue 5.1) ¢ kapOoHaTHEIM mebHeM (TOIOMHT, H3BECTHAK) KODDQHLIMEHT Ot
clenyeT yenmuauTs Ha 1- 10 - rpan’.

5.25 Kosdduuuent TtemmepaTypHOH ycamkd O€TOHA O NPHHAMAKOT IIO Tabmune S.7.

Kosh¢umuenT TemneparypHoif ycanka 6€TOHa IPHHAT:
IIpH KPaTKOBPEMEHHOM HarpeBe — Ui [oseMa TeMnepaTypsl Ha 10 °C/4 i Gonee;
IpY [THTENHHOM HarpeBe — B 3aBHCHMOCTH OT BO3JEHCTBHSA TEMIIEpaTypsl BO BpeMA

SKCILTYaTallHH.
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Tabnuma 5.7
Homepa Koa¢duupeHT THHEHHOH TeMIIEpaTyPHOH yCanKH ferona
g:::::(r); Pacyet Ha HarpeB Gy 10 rpan” npu Temnepatype Gerora, °C
P ot 4 50 100 200 300 500 700 900 1100
1—4 KpaTkoBpeMeHHEBIH 0.0 0.0 0.7 1.0 i ) i )
JImATe s eI 6,0 5.5 3,0 2.5
5_11.23-25 KpaTtkoBpeMeHHEIH 0.0 0.5 0.9 1.1 1.5 14 2.3 3.2
? JInmuTensHeIH 7,0 6,3 3,5 2,8 2.5 2,4 3.2 4,2
12-18, KpaTkoBpeMeHHBIH 2.0 3.0 2.5 2.0 13 1.0 0.8 0.7
27,29,30 | JInaTenbHBIH 11,0 8,0 5,0 3,7 2.3 1,7 1,4 1,2
19-21 KparkoBpeMeHHBIH 0.5 2.0 1.5 13 1.4 1.6 2.1 23
JITaTenbHBIH 3D 5,5 3,2 2,6 2,2 2,5 3,0 3.2
7 KpaTkoBpeMeHHbIH 4,0 5.0 4.7 42 3.7 3.6 - -
JUTHTETBHBIH 11,0 9,0 6,7 5.7 4,7 4,6
26 KpaTkoBpeMeHHBIH 6.6 7.6 7.1 7.1 5.5 43 5.0 6.0
JmMTeNEHBIH 11,6 11,6 9,1 8,4 6,5 5,3 6,0 7.0
28 KpaTkoBpeMeHHEIH 4.0 5.0 4.6 4,1 1.3 1.2 1,0 -
JnuTensHbIi 13,0 10,0 7,0 5,8 2,3 1,9 1,7
31.32 KparkoppeMeHHEIH 4.0 4.0 3.5 3.0 2.0 1.0 - -
i JUTHTENBEHBIH 3,0 0 1,5 1,5 1,0 0
33 KpaTtxoBpeMeHHBIH 10.5 12.0 11.5 11,3 10.7 9.9 104 | 10.7
JUTHTebHBIH 15,5 15,5 13,3 12,6 12,2 10,8 11,4 11,7
34. 35 KparxoBpeMeHHbIH 6.3 7.8 7.3 7.1 5.5 43 5.0 5.2
’ JUTHTEeNBHBIH 11,3 10,8 10,3 8.4 6,1 5,2 6,0 6,2
36.37 KparkoBpeMeHHEbIH 1.7 3.2 3.0 4.8 5.0 Sl 9.3 143
2 JUTHTENbHBIH 6,7 6,7 53 5,1 6,8 6,0 10,2 15,2
IIpuMedaHHusA
1 KoaHLMEHT s 1A MPOMEXYTOYHBIX 3HA9€HHH TeMIepaTypPhl ONPEACACTCA MHTEpHOJIALHEH.
2 3nauenue x03(hhUIEEHTa O MPHHMMAIOT CO 3HAKOM MHHYC.

5.26 Mapky 1o cpefHe# IIOTHOCTH GeTOHA eCTECTBEHHOH BIAKHOCTH IPHHUMAIOT IO Tabnune

5.1
Cpe/IHIOI0 IIIOTHOCT GeTOHa B CyXOM COCTOSHHH IIDH €r0 HarpeBe CBBIIIEC 100 °C ymeHpLIAIOT

Ha 150 xr/™’.
CpeHIOK IUTOTHOCTE Xene306eTona (1px p < 3 %) mpuxumaroT Ha 100 Kr/M> Gomble cpenHeH

IUIOTHOCTH COOTBETCTBYIOIIET0 COCTOAHMSA DeTOHA.
5.27 Ko>(huimeHT TeonpoBoAHOCTH A GETOHA B CyXOM COCTOSHHMH IPHHAMAOT IO Tabnune

5.8 B 3aBHCHMOCTH OT CpEeIHE# TeMIepaTyphl 6€TOHA B CEYEHHH dIIEMEHTA.
Ko>h()HIIHEeRT TEIIONPOBOAHOCTH A OrHEYNOPHBEIX M TEIUIOH3OJIUOHHBIX MATCPHATIOB

IPUHEMAIOT IT0 Tabmume 6.2.

Tabnuna 5.8
KosthuimenT TemonpopoasocTy A, Br/(M-°C) 06EI9HOr0 M %apoCTOHKOTO
GETOHOB B CYXOM COCTOSHHM IPH Cpe/iHe# TeMnepatype GeToHa
Homepa coctaBos 6eToHa % coxitui STAMEHTR, °C
no Tabmuue 5.1
50 100 300 500 700 900
1, 1a 1,51 1,37 1,09 - - -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63
2,3,6,7,13 1,51 1,37 1,39 1,51 1,62 -
10, 11 0,93 0,89 0,84 0,87 0,93 1,05
14-18 0,99 0,95 0,93 1,01 1,04 1,28
19 0,87 0,83 0,78 0,81 0,87 0,99
4,5,8,9 0,81 0,75 0,63 0,67 0,70 -
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Koa¢¢ummenT TemnonposoaHocTd A, Br/(m-°C) 06517800 4 %apocTOMKOro
GETOHOB B CyXOM COCTOAHMH IIpH cpefHel TeMneparype GeToHa
Howmepa cocTaBoB GeToHa Sl L S0
no Tabmmue 5.1
50 100 300 500 700 900
12 0,93 0,88 0,81 0,90 - =
23 0.37 0.39 0.46 0.52 0.58 -
0,43 0,45 0,52 0,58 0,64
29 0.44 0.46 0.52 0.58 0.64 0.70
0,50 0,52 0,58 0,64 0,70 0,76
24 0.27 0.29 0.34 0.40 0.45 051
0,38 0,41 0,45 0,50 0,55 0,59
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

IIpuMedaHHus
1 KoadpuumenTer TermonposoasocT# GeToHOB coctaBo Ne 23 u Ne 29 mpHBeeHE!: Hajl gepToif Ang GETOHOB CO

cpenHei IWIOTHOCTHIO - 1350 Kr/M>, rop 9epToii - 1550 kr/M>; i 6eToHoB coctaBoB Ne 24 1 Ne 30 - cOOTBETCTBEHHO 950
¥ 1250 xr/M®. Eciu cpesss IIOTHOCTh GETOHa OTIIHIAETCA OT yKasaHHBIX 3HA9EHHH, TO B 3TOM Ciydae ko3t pHIHEHT
TEILIONPOBOAHOCTH NPHHUMAIOT HHTEPIOIALIMEH.

2 KostHImeHT TemionpoBoAHOCTH A 0GBIYHOTO H 3apoCToiKkoro 6eTOHOB C €CTECTBEHHOH BIIQKHOCTBIO MOCIE
HOPMAIBHOIO TBEpIEHHs WIH TEIUIOBOH 06paboTKH NpH aTMOC(epHOM JAaBleHHH M CpelHeH TeMmnepatype GeToHa B
ceyerHu aneMenTa 10 100 °C creyeT NpHHAMATS 10 AaHHBIM TaOJIHIIb!, yBeXHIeHHEM Ha 30 %.

3 JInA NpOMEXYTOUHBIX 3HAYEHHH TeMIlepaTyp BelNHMdHHY K0d((HIHEHTa TerIonpOBOAHOCTH A oIpenessioT
HHTEPHOIALIMEH.

5.28 Tlpu pacuere xene300eTORHEX KOHCTPYKIHI Ha BEIHOCTHBOCTS, & TAKXKe [0 00pa30BaHuUIo
TpeIIMH IpH MHOTOKPAaTHO MOBTOpsEOIMeiics Harpy3ke B yCIOBHSAX BO3JEHCTBHA TEMIIEpATyp CBBILIC
50 °C pacyeTHEIE CONPOTHBIEHHS OOBMHOro OeTOHAa CIEAYeT MOIONHHUTEIBHO YMHOXATH Ha
K03 DHIAEHTE! YCTOBH# paboTHI Y51 H Y511, IPHHAMAaeMBIE 110 Tabunam 5.9 1 5.10.

Tabnuma 5.9

Koadunpent ycnosuii paboTsl 6€TOHA y5 IPH MHOTOKPATHO
CocTOsIHHE |MOBTOpSIOIIEHCS HArpy3Ke H KO3 QHIIHEHTe aCHMMETPHH ITHKIIA Db,
Beron 6erona o paBHOM

BIKHOCTH | 0 01 | 0,2 0,3 0,4 0,5 0,6 0,7
O6EMqHEL 6eTOH
WO TR0 Ecrectsemmoll .5 | (g9 | 085 | 090 | 095 | 1,00 | 1,00
Nel, 1a, 16 BIIAXKHOCTH
o Tabmune 5.1
Ipumevanue — B Tabnune npyHAT Ko3)QUIMEHT ACHMMETPHE LKA Pp = ::'—m'“ , TH€ Gbmin B Cbmax =

COOTBETCTBEHHO HaWMeHbIlee H HanOoblee HarnpsLKEHHA B GeToHe B npejenax EKiIa H3MEHEHHS Harpy3KH.

28 !
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Ta6auma 5.10

KoaddunuenT ycnosuit paboTel 066rMHOT0 6€TOHA Ybit
Temmeparypa IIPH MHOTOKPATHO HOBTOPSIOILEHCS HATPY3KE
GetoHa, °C y C MepeMEHHBIM YBIIQXKHEHHEM H
6e3 yBIaXXHEHHH
BBICEIXaHHEM
50 0,8 0,7
70 0,6 0,5
920 0,4 0,3
110 0,3 0,2

IIpuMeganus
1 Benmua|HEL Yp1, UL MPOMEXYTOYHEIX 3HAYECHHIA TEMIIEPATYP ONPEACIIIOT 10 HHTEPIONALKH.
2 BemwmamHsl Ys; OA guanasoma ceemme 110 °C go 200 °C cmegyeT ONpHHAMarh DPH COOTBETCTBYIOIIEM

JKCTIEPHMEHTAJIEHOM 060CHOBaHHHY.

Ipy IpUMEHEHHH XKAPOCTORKOro OETOHA B KENe300€TOHHBIX KOHCTPYKIHUSX, ITOJBEPrafoliXCs
BO3/ICHCTBHIO BBICOKMX TEMIEPATyp H MHOTOKpaTHO IOBTOPSIOIIEHCA HArpy3kd, pacdeTHEIC
COIPOTHRBJIEHUA OETOHA JOIKHEI GBITh COEHATBEHO 000CHOBAHEL.

Apmarypa
Ilokaszamenu kayecmea apmamypbsl

5.29 Jlns apMHpOBaHHA XKeJIe306eTOHHBIX KOHCTPYKIHH, paboTalOIHX B YCIOBHSAX BO3JEHCTBHS
HOBLIIIEHHBIX H BEICOKHMX TEMIEPATYD, apMaTypa JonkHa npuauMathes mo CIT 63.13330.

JIna xene306eTOHHBIX KOHCTPYKIHHA K3 XapocToiikoro 6eToHa IpH HarpeBe apMaTyphl CBBIIIC
400 °C npexycMaTpHBaIOT CTEPHKHEBYIO apMaTypy H IPOKaT M3:

- nerupoBanHo# cramm Mapkd 30XM mo 'OCT 4543;

- KODPO3HOHHO-CTOMKMX JKAapOCTOMKMX M JKapONpOdYHBIX cTaneidfi Mapok 12X13,20X13,
08X17T, 12X189H9T, 20X23H18, 45X14H14B2M mo I'OCT 5632 u I'OCT 5949.

5.30 IlpemensHO HONMyCTHMYIO TEMIEparypy INpHMEHEHHS apMaTypsl H IIpoKarta B
XeNne300€TOHHEIX KOHCTPYKIMAX, PaboTaroIMX B YCIOBHAX BO3JEHCTBHA MOBBIICHHBEIX M BBICOKHX
TEMIEpaTyp, cleAyeT IpuHAMAaTh 0o Tabmuue 5.11. Orpannyenne TeMuepaTyp IpHMEHEHHS apMaTypEI
¥ TPOKATA CBA3AHO C Pa3BHTHEM ILIACTHYECKHX AedopMaliii ¥ M3MEHEHHAMH CTPYKTYypHl cTalnel. B
MpEIBapPUTENHHO HAMPSDKEHHOM apMaType C IOBHIIEHHEM TEMIIEPATYPhI IPOHCXOIAT AOIOTHHUTEIbHEIE
TIOTEpH IIPEBAapHTENFHOI0 HANPSHKEHHS, YTO eme 0oJiee OrpaHMYMBAET JOIYCKAEMYIO TEMIIEPaTypy €€
[IPAMEHEHHS.

Tabnuma 5.11

ITpenensHO OOMycTHMas Temneparypa, °C,
NPHMEHEHUA apMaTypbl H NPOKara,

Bun u xiiace apMaTyphl, Mapka CTalli M IPOKara YCTaHOBJIEHHBIX
10 pacyery O KOHCTPYKTHBHBIM
co0bpaKeHHAM
CrepixHeBas apMaTypa KJIacCOB:
A240 400 450
A400, A500, A600, AT600, A800, A1000 450 500
Hanpsraemast 200 -
ITpoBono4Has apMaTypa KIaccoB:
B500, Bp1200-B,1500, K1400, K1500 400 450
HanpsraeMas 100 -
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IIpenensHO JOMyCTHMAs TeMIeparypa, °C,
NpUMeHeHHS apMaTyphl B IPOKaTa,

Buj ¥ Kiiacc apMaTypbl, MapKa CTalld H IIpoKaTa YCTaHOBJIEHHBIX
- 0 KOHCTPYKTHBHBIM
coobpaxeHHAM
IIpoxar ¥3 cTanu Mapok:
BCt3kn2, BCt3I'nc5, BCt3cnd, BCt3nch 400 450
CrepixHeBas apMaTypa H IIPOKaT U3 CTAIH MapokK:
30XM, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800

IlpuMeyanusd

1 Ilpy UMKIHYECKOM HarpeBe IpPENeNbHO OMyCTHMYIO TeMIepaTypy NpHMEHeHHA HAIpAraeMoH
apMaTypsl ciiefyer npuauMath Ha 50 °C HiDke ykasaHHOH B Tabmuue.

2 IlpH MHOTOKpaTHO MOBTOPAIOLIEHCA Harpy3ke NpEAENbHO NONyCTHMad Temmeparypa MpHMCHEHH
HamparaeMoi apMaTypsl He 10JDkHa npesimats 100 °C ¥ HeHanpAraeMo# apMaTypsI — 200 °C.

Hopmamuenvie u pacyemnble XapaKmepucmuKu apmamypbot

5.31 HopMaTHBHEIE H pacyeTHEIE COIPOTHBIICHHA OCHOBHBIX BH/OB CTEPIKHEBOH H IPOBOJIOYHOH
apMaTypsl JUis [pEeJENbHEIX COCTOSHHI MepBOd W BTOPOM IpYNIl B 3aBHCHMOCTH OT BHJIA H Kiacca
apMmatypsl npaaamMarot o CIT 63.13330.

HopMATHBHEIE M PACUeTHEIE CONPOTHB/ICHHS IPOKaTa u3 cTami Mapok BCT3 npuHAMArOT 110 CII
16.13330.

PacyeTHbIE COIPOTHBIEHHS APMATyphl M3 JKAPOCTOMKOH CTANHM Vi HPEAESIBHBIX COCTOSHHM
TIepBO# M BTOPO# Py MPHHEMAIOT 110 Tabmuam 5.12 1 5.13, KOTOpBIE OMPEENeHbI MyTEM ACICHI
COOTBETCTBYIOIIMX HOPMATHBHEIX CONpPOTHBIEHHH Ha KOI(Q(HWIMEHT HANEXKHOCTH IO apMarype s
TIPUHUMAEMEIH I IPEeIbHBIX COCTOSHHM!

IO IEPBOM TPYIIIE ..vvvnnnnnne L3;

II0 BTOPOH IPYTIIIE ...ovvnnnnnns 1,0.

PacueTHOE COIpPOTHBIEHHE apMaTypsl B COOTBETCTBYIOIHMX CIydasxX CIEAYeT yMHOXATh Ha
ko3 dumuentT yenoruii paGotsr apMarypst o CII 63.13330.

Tabnuma 5.12

Monyne
paType s RpaKE HopMAaTHRHBIE CONPOTHBIIEHHS PACTUKEHHIO Ry M pACUETHEIE YIpYTOCTH
CONPOTHBJICHHS PACTKEHMIO A IPEIebHBIX COCTOSHHI TNIPHUHUMAIOT
o CTAN MEpRH BTOPOH Ipymms Rser, MITa (krc/cm?®) paeneM E; 10°,
MIIa (xrc/cm?)
30XM 590 (6000) 21 (210)
12X13 410 (4200) 22 (220)
20X13 440 (4500) 22 (220)
20X23H18,
12X18H9T, 08X17T 193 (2000, 2. (200
45X14H14B2M 315 (3200) 20 (200)
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ApMaTtypa K1accoB M Mapok

JUIA TIpefeNbHbIX cocTosHuiA epBo# rpynnsl, MITa

PacueTHBIE CONPOTHRJIEHHSA apMaTypBI

PAcCTOKEHHIO

— CHaTHIO
—— e e B
30XM 450 - 400%*, 500
12X13 325 260 325
30X13 345 275 345
20X23H18, 12X18H9T,
08X 17T 150 120 150
45X14H14B2M 245 195 245

RO3IEHCTBHE YCHITHH.

IipuMeuaHue — 3HadeHus R co 3Be3104KOH * MCIONB3YIOT TOJEKO MPH pacyeTe Ha KPaTKOBPEMEHHOE

5.32 BuusHHME TeMIeparypbl Ha H3MEHEHHE IPOYHOCTHEIX CBOMCTB apMaryphl y4HTHIBAIOT
YMHOMEHHeM HOPMATHBHEIX M PACYETHEIX COIPOTHBIEHHH apMaTypel Ha KO3((HIMEHT yCIOBHA
. pabOTEI apMaTYPHI ¥s, ONpeeNseMbli o Tabmuue 5.14.
PacdeTHBIe CONPOTHBIICHAS IPOAOILHOM apMaTyphl IPH Harpese

Rst = Rsyss; (5.15)
Ree: = Rsc'?.s!- (5 1 6)
PacueTHBIE CONPOTHRIIEHHS IIONEPEYHON apMaTypEl IPH HarpeBe
Rswt = Rswpst (5.17)
Tabnuma 5.14
KoadpuumeHTs! ycnoBHii paboTEl apMaTypEl Js,
Bun u knace apMatypsl, | Koad- JIHHEHHOT0 TEMITEPATYPHOT0 PAaCIIHPEHHs apMaTyphl Oy H
MapKH xkapocTolikodt | duum-| Pacder Ha Harpen B npu TemniepaType ee Harpesa, °C
apMaTypsl H IIpokaTa eHT
50-100| 200 | 300 | 400 | 450 | 500 | 550 | 600
Bcﬁf,%c?cgé’gi;ﬁ Kpatkospememmmit | 1,00 | 0,95 | 0,90 | 0,85 | 0,75 | 0,60 | 0,45 | 0,30
BCr3mc6 JmarensHbIH 1,00 | 0,85 | 0,65 | 0,35 | 0,15 - - -
B500 ye | KpaTKoBpeMeHHBIH 1,00 | 0,90 | 0,85 | 0,60 | 0,45 | 0,25 | 0,12 | 0,05
JlnaTeNsHeIH 1,00 | 0,80 | 0,60 | 0,30 | 0,10 - - -
Bp1200-B,1500, KpaTkoBpeMeHHBIH 1,00 | 0,85 | 0,70 | 0,50 | 0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 JnaTenbHEIH 1,00 | 0,75 | 0,55 | 0,25 | 0,05 - - -
A240, B500,
B,1200+B,1500,
BCrien2, BCHTHeS, | o | POTROBPEMCHHE 11,5 | 12,5 | 13,0 | 13,5 | 13,6 | 13,7 | 13,8 | 13,9
M ITHTENbHBIH
BCt3nc5, BCr3mnc6,
K1400, K1500
KpaTkoBpeMeHHEI# 1,00 | 1,00 | 0,95 | 0,85 | 0,75 | 0,60 | 0,40 | 0,30
2408, A300 . JImuTenpHbIH 1,00 | 0,90 | 0,75 | 0,40 | 0,20 - - -
st
KparkoBpeMeHHBIH 1,00 | 0,85 | 0,75 | 0,65 | 0,55 | 0,45 | 0,30 | 0,20
AG0D, AB0D, A1006 JnurensHeIH 1,00 | 0,80 | 0,65 | 0,30 | 0,10 - - -
A400, A500, A600, KparxoBpeMeHHBIH
A800, A1000 O | I 12,0 | 13,0 | 13,5 | 14,0 | 142 | 144 | 14,6 | 14,8
KpaTtkoBpeMeHHEIH 1,00 | 0,90 | 0,85 | 0,78 | 0,76 | 0,74 | 0,72 | 0,70
S P | MoaressHi 1,00 | 0,85 | 0,80 | 0,25 | 0,15 | 0,08 | - -
o, | KPATKOBPEMEHHBIH | o5 | 109 | 107 | 112 | 11,5 | 11,8 | 12,1 | 12,4
H [ITHTENbHBIH
y | 31
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KoadypumeHTE! ycnoBHui paboTkl apMaTypsal Y,

Bup u kinacc apMarypel, |Koag- JIMHEWHOr0 TEMIIEPATYPHOIO PACINAPEHHA apMaTypEI Oy H
Mapkw kapocToiikoit | Gumm-| Pacder Ha HarpeB Bs npu Temmepatype ee Harpesa, °C
apMaTypHl B POKaTa €HT
50-100 | 200 | 300 | 400 | 450 | 500 | 550 | 600
KparkoBpeMeHHBIH 1,00 | 0,95 | 0,86 | 0,80 | 0,73 | 0,65 | 0,53 0,40
12X13,20X13 Pt JnurenbHRIH 1,00 | 0,93 | 0,83 | 0,70 | 0,45 | 0,13 - -
O Eﬁﬁﬁfﬁ;w 12,0 | 12,6 | 13,3 | 14,0 | 14,3 | 14,7 [ 15,0 | 153
" KparxoBpeMeHHBIH 1,00 | 0,97 | 0,95 | 0,92 | 0,88 | 0,85 | 0,81 0,75
31
20X23H18 I,[{[Jm;:;lh}mﬁ _ 1,00 | 0,97 | 0,93 | 0,77 | 0,50 | 0,30 | 0,18 0,08
a “‘;imﬁxf;‘m“ 103 | 113 | 12,4 | 13,6 | 141 | 147 | 152 | 157
KparkoBpeMeHHEBIH 1,00 | 0,72 | 0,65 | 0,62 | 0,58 | 0,60 | 0,57 0,56
12X 18H9T, L JImHTeIBHEIH 1,00 | 0,72 | 0,65 | 0,60 | 0,58 | 0,55 | 0,50 | 0,40
OSRITL o, | KpaTkoBpeMEHHBIH | 105 |y | 114 | 11,6 | 11,8 | 12,0 | 122 | 124

H AJIUTeNLHBIH
KpaTkoBpeMeHHEI#H 1,00 | 0,86 | 0,78 | 0,72 | 0,68 | 0,64 | 0,60 | 0,56
Yt JUMTenbHBIH 1,00 | 0,86 | 0,78 | 0,70 | 0,63 | 0,55 | 0,43 | 0,30

KpaTkoBpeMeHHEIH 10,5 | 11,1 | 11,4 | 11,6 | 11,8 | 12,0 | 12,2 | 12,4

45X14H14B2M

Ost | & prwrrensHEIH
A600, A800, A1000,
B1200-B,1500, K1400,
K1500, BC13km2,
BCt3I'nc5, BCr3cns, K
BCr31c6, 30XM, p, | KpaTKoBpeMEHHLIH 1,00 | 0,90 | 0,88 | 0,83 | 0,80 | 0,78 | 0,75 | 0,73
12X13, 20X13, H JyTHre I HEIH
20X23H18, 12X18H9T,
08X17T,
45X14H14B2M
Aﬂ%oﬁf?ffoﬁgom 3 Eﬁ;‘;ﬁ;ﬁ’?‘i 100 | 096 | 0,92 | 0,85 | 0,78 | 0,71 | 0,55 | 0,40

IIpuMegaHun

1  KoohguumeHT JMHEHHOro TEMIEPaTypHOrO PpACHIMPEHHs apMaTyphl PpaBeH HHCIOBOMY 3HAHCHHIO,
yMHOXeHHOMY Ha 107 rpag *'.

2 Ilpu pacyere HeCYmMX KOHCTDYKIMH Ha IIHTENbHBIH Harpes, CPOK ciy*GBl KOTODHIX HE NpPEBHIMIAET 5 JIET,
KO3DDHUMEHT y5 CleAyeT yBemmuuTh Ha 20 %, mpH 3TOM €ro 3Ha4€HWE [OJDKHO 6uiTe He Oojee, 9EM IIpH
KPaTKOBPEMEHHOM HarpeBe.

3 Koah(HIMEHTEI Ys;, Ot ¥ s WIS IPOMEXKYTOUHBIX 3HAYEHHH TEMIIEPATYP ONPEAEIIAIOT IO HHTEPIIO/IAIIHH.

3Hagenus K03 (HUIUEHTOB YCIOBHA paboTHl apMaTyphl s MPHHUMAIOT II0 tabmune 5.14 B
3aBHCHMOCTH: '

- OT TEMIEpPATyphl B LEHTPE TSHKECTH PACTAHYTOH apMaTypsl IIPH pactdere Io dopmynam (8.2),
(8.5), (8.6), (8.8), (8.9), (8.12), (8.13), (8.19), (8.23), (8.25), (8.64) CII 63.13330.2012, a Taxoxe (5.15);

- cxaroii apMaTypsl — mo dopmynam (8.4)—(8.8), (8.10), (8.12), (8.13), (8.22), (8.24), (8.25) CII
63.13330.2012, a Taxxe (5.16);

- MaKCHMAIBHOH f; monepeusoi — mo gpopmyinam (8.59), (8.92) CIT 63.13330.2012;

- KOCBEHHO} apMaTypHI — 1o (opmyue (8.84) CIT 63.13330.2012;

- B 30He aHKepoBKH — 1o opmymam (9.1), (9.3).

5.33 Ilpu pacdeTe Ha BHEIHOCIHBOCTE JKENE300ETOHHBIX KOHCTPYKIHMH, paboTaromuX B YCIOBHAX
Bo3zelicTBus Temneparyp cgbime 50 °C, cneayeT MOMOJIHUTENBHO BBOIHTE K03 GHUITHEHTE] YCIOBHH
paboTh apMaTypHl %3 (1o Tabmuue 5.15) 1 J%31, a IPH pacdeTe HAKJIOHHBIX Ce4YeHHH MM pH HATHIHH
CBapHBIX COEJMHEHM apMaTyphl TAkKe BBOOHTCS KO3(QQHIHEHT ycnoBuii paGoTHl Pss (mo Tabmune
5.16).
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Tabuuma 5.15

03¢ dHuHeHT ycIoBuiA paboTel apMaTypHI Y53 IPH MHOTOKPATHOM MOBTOPEHHH|
Knacc apMaTyps! HArpy3kH ¥ ko3 dHimeHTe aCHMMETPUM LIMKIIA Os, PABHOM
-1 -0,2 0 0,2 0,4 0,7 0,8 0,9 1
A240 0,41 0,63 0,70 0,77 0,90 1,00 1,00 1,00 1,00
A400 guameTpoM, MM:
6—8 0,33 0,38 0,42 0,47 0,57 0,85 0,95 1,00 1,00
10-40 0,31 0,36 0,40 0,45 0,55 0,81 0,91 0,95 1,00
A600 - - - - 0,38 0,72 0,91 0,96 1,00
A800 - - - - 0,27 0,55 0,69 0,87 1,00
A1000 - - - - 0,19 0,53 0,67 0,87 1,00
Bp1200-Bp1600 - - - - - 0,67 0,82 0,91 1,00
K1400-K1700 pmuamerpom,
MM:
6u9 - - - - - 0,77 0,92 1,00 1,00
12u 15 - - - - - 0,68 0,84 1,00 1,00

O603Hauenus, NPHHATEIE B Ta0MHIIE:
ag,
B TaGnune npHHAT KO3(Q()HIHEHT aCHMMETPHH LHKIA pp = SMiR o in H Gsmax - COOTBETCTBEHHO HAHMEHBINEE H

Os,max
HauGoNbIIee HAPMKEHHA B PaCTAHYTOMH apMaType B Mpefieax LAKIa H3MEHEHHUS HarPy3KH, ONPENEAeMbIe COITIaCcHO 7.24.
Ipumedanue — [Ipu pacdere H3ruGaeMEIX JMEMEHTOB K3 TADKENOro 6eToHa ¢ HeHanpAraeMoH apMaTypoii 3Ha4eHHe

05 IUTA TIPOONBHOM apMaTyphl IPHHUMAETCH:
mpu 0<Mmin <020  p,=0,30;
Mmax

mpu 0,20 < 2R <075 p,=0,15 +0,8 1%
max Mmax

Mpi Mot
mpu S22 >0,75 ps=5 0
max max

TA€ Miin B Mpax - COOTBETCTBEHHO HAaMMEHBINHY ¥ HAHOOMBITHIL H3rHbaloImAe MOMEHTH! B PACIETHOM CEYeHHH 3JIEMEHTA B

npenenax mUKiIa H3AMEHEHHA Harpy3KH.

3HaueHuUs Y53 IPHHEMAIOTCS B 3aBUCHMOCTH OT TEMIIEPATYPHl HATPEBa apMaTyphl:
70 100 °C ..o 1,00;
150°C.......... 0,80;
200 °C.......... 0,65.

JI71s IpOMEKYTOYHEIX 3HAUEHHH TeMueparyp Ko3(pdHIMEHT ys3t OMpeAeseTCs 10 HHTEPIOIALHH.

Tabnuma 5.16

—— I'pynma KosddupeHT ycnoBuii paboTel apMaTypsl ys/ IPH MHOTOKpaTHOM

Pl CBapHBIX HOBTOPEHHH HArPY3KH H KO3 (HIHEHTe aCHMMETPHH LIMKIA ps, PABHOM
COeIMHEHMH 0,0 0,2 0,4 0,7 0,8 0,9 1,0
1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
A240 2 0,65 0,70 0,75 0,90 1,00 1,00 1,00
3 0,25 0,30 0,35 0,50 0,65 0,85 1,00
1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
A400 2 0,60 0,65 0,65 0,70 0,75 0,85 1,00
3 0,20 0,25 0,30 0,45 0,60 0,80 1,00
1 - - 0,95 0,95 1,00 1,00 1,00
A600 2 - - 0,75 0,75 0,80 0,90 1,00
3 - - 0,30 0,35 0,55 0,70 1,00
1 - - 0,95 0,95 1,00 1,00 1,00
ropﬂt?ei(z)z?ranaa 2 - - 0,75 0,75 0,80 0,90 1,00
3 - - 0,35 0,40 0,50 0,70 1,00
IlpumeuyaHus

1 I'pymmEl CBAapHEIX COEAMHEHMH, NMPUBEICHHBIE B HACTOAMIEH Tab/yIe, BKIIOYAIOT CEIYIOMHUE THIbI COTHHEHHH,
IONyCKaeMEIe JUIs KOHCTPYKLHI MPH pacdeTe Ha BEIHOCIHBOCTD:

1-5 - CTBIKOBOE — IO NYHKTY 6 MPHNIOKEHH A

Al
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R 'pynna Koadpuument ycnoBuii paboTsl apMaTyphl Yss IPH MHOIOKPATHOM
acc CBapHBIX TIOBTOPEHHH HArPY3KH H K03(d)HIHeHTe aCHMMETDHH LIMKJIA s, PABHOM

APMATYPEL | coemumennit | 0,0 0,2 0,4 0,7 0,8 0,9 1,0
2-1 - KpecToo6pasHoe — IO MyHKTY 1, CTBIKOBBIE — IO IHKTaM 5, 8 1 9, a Takke IO IMyHKTaM 10-12 u 25 — Bce
COENMHEHMS NP OTHOINEHHWH IMAMETPOB CTepiHel, pasHoM 1,0 (cM. mpHiOXKeHHe A; TaBPOBBIE - IO MyHKTaM 57

NpHIoKeHu1 B).

3-11 - KpecToo6pa3HbIe - O MyHKTaM 2 ¥ 4, CTHIKOBBIE - 110 IyHKTaM 13-26 mprioxkeHus A; TABPOBEIE - O IMYHKTaM
1-4, 6, 8 u 9 mpunoxerua b.

2 B Ta6nune 3HAYEHHA s/ MIA apMATYpPBI [¥aMeTpoM 10 20 M.

3 3HaueHys IPUBECHB! KO3()(HIMEHTA Y5y MOJDKHEI GBITH CHYDKEHEL: Ha 5 % IPH TMameTpe cTepiHei 22-32 MM 1 Ha
10 % mpu muamMeTpe CBHIMIE 32 MM.

4 B KOHCTPYKLHAX, PACCIMTHIBAEMBIX Ha BEIHOCTHBOCTS, COEIHHEHMS 110 IyHKTaM 3 H 27 IPHIOKEHHA A, a Takxe 110
myHkTaM 10-14 npunoxernsa b npuMeHATh HE JOMYCKAETCH.

Heghopmayuonnsie xapaxmepucmuxku apmamypol

5.34 TlpH BO3AEHCTBHH TEMIIEPAaTyphl OCHOBHEIMH JIe(OPMAIHOHHBIMH XapaKTepHCTHKaMH
apMaTypel SBJSIOTCS OTHOCHTENbHEIE AedOpMaldd YIJIHHEHHS apMaTyphl €0 IPH NOCTHXCHHH
HAIPSDKEHHAMH Pac4eTHOrO CONPOTHBIEHHA Rs, MOIYNb YNPYTroCTH apMarypst Es u k03 huUIUEHT
JIMHEHHOTO TEMIIEPATYPHOI'0 PACIIMPEHHS apMATYPHI Olsr.

3HaYeHHs OTHOCHTENBHBIX AedopMmaiuii apMaTypel €0 B YIPYrod CTaJWH PacCYMTEIBAIOT IO

topmyne
2, (5.18)

&s0 =

rae Ry — CONPOTHBIIEHHE apMATYPEL.
5.35 3gayeHHs MOIYJS YIPYrOCTH apMaTyphl Es MPUHAMAIOT OAHHAKOBEIMH IIPH PAaCTIKCHHH H

cxaTHH. MOIyNb YIpyrocTH apMarypbl Es; JIS OCHOBHBIX BHJOB CTEpXXHEBOH H IPOBOJIOYHOH
apMarypsl npuEEMaetcs o CIT 63.13330, s apMaTypsl B NpPOKATa M3 XKapOCTOHKOH CTami — IO

Tabnane 5.14.
Ta6numa 5.17

Momysb YIpYrOCTH apMaTYPEL,
Knacc v Mapka apMaTyphl E, - 10° MITa (Hhn?)
12X13, 20X13 2,2
30XM 2,1
A240, A400, A500, A600, A800, A1000, B500,
B,1200+B,1500, 20X23H18, 08X17T, 12X18H9T, 2,0
45X14H14B2M
K1400, K1500 1,95

BiasHEe TeMIepaTypsl Ha H3MEHEHHS MOAYJIA YIPYTOCTH apMaTyphl yIUTEIBAIOT YMHOXEHHEM
MOJIyJIsl YIpyrocTs apMarypst Es Ha ko dunuenT Bs
Eg = Esﬁs- (5 19)

3pagenns ko3 duEenta s NPUHAMAIOT 1o Tabmune 5.13 B 3aBHCHMOCTH OT TEMIEPATypEl B

HEHTPE TAKECTH:
- pacTAHyTO# apMaTypEI - Ipy pacyere 1o popmynam (8.2), (8.15), (8.128) CII 63.13330, a Taxxe
(5.18), (6.20), (8.11), (8.13), (8.25), (8.34) HacTosIIETO CBO/A IIPABHIL;
- cxaToit apMaTypsl — o popmynam (5.18), (6.21), (8.12), (8.26).

5.36 IIpu pacuere KkeTe306ETOHHEIX SJIEMEHTOB IO HENHHEHHOH Je(OpMallHOHHOH MOMENH B
Ka4ecTBe PACUETHOM JUArpaMMEI COCTOSHES (fe(OpMHUPOBAHHSA) apMATYPE], YCTAHABIMBAIOIIEH CBA3D
MEXIy HANPSKEHHUSIMH G5 M OTHOCHTEIBHEIMH JIe(OPMALMAMH €5 ApMATyPEI, IPHHAMAIOT YIPOIICHHLIC

34
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IBYXTHHEHHEIE IMArpAMMBI 110 THITY AuarpaMM [IpaHaTis (PACYHOK 5.2) AN apMaTyphl © (bH3HYECKHM
npezesnoM TekydecTd knaccos A240-A500, B5S00 u s apMaTypsl ¢ YCIOBHEIM IIPEJIENIOM TEKyIECTH
knaccos A600-A1000, Bp1200-B,1500, K1400, K1500.

DKCIEpPUMEHTANBHO YCTAHOBIEHO, YTO B CTAIAX, HMEIOIMX IUIOMANKy TEKy4ecTH, C
MOBBIIIEHHEM TEMIIEPATYPEl IOCTENEHHO HMCYE3aeT yJaCTOK YIPOYHEHMS 32 YYaCTKOM ILIOINA[KH
Texy4ecTH, a mpu Harpese cBbmue 300 °C 3TOT y4acTOK IOJHOCTBIO OTCYTCTBYET.

DKcHepHMEHTANBHEIE AAarpaMMbl  JeOpMHpOBaHHS  apMaTypbl —HOCAT, B  OCHOBHOM,
TPEXCTaAuHHBIA XapaKTep:

- Ha mepBo#i cTamum HabmonaeTcss ynpyras paGora CTanM, BEIDOKEHHAs BOCXOIALICH BETBBIO
JHArpaMMBEI IO TOYKH, YCIIOBHO IIPHHATO#H 32 Ipenel TeKydecTH (1-# yJacTok JHArpaMMEL);

- Ha BTOpOM cTajuu HabiromaerTcs IUTacTHUeCKas cTagusd paboTHI CTaIH, XapaKTepU3yromascs
poctoM nedopMalmii NPy He3HAYMTENBHOM yBEIMYEHHH HANpPSKCHWH, BEIDAXKCHHAs Ha AHarpaMMe
BTOPBIM XapaKTEPHBIM HAKJOHHBIM yYACTKOM C MaibiM YKIOHOM O TOYKH, YCIOBHO IPHHATOH 32
BpeMEHHOE CONpOTHBJIeHKe. He3HaunTeIbHOE yBETMIeHHE HANPSDKCHAN B pacyeTax He yIUTHIBACTCH,
H 3TOT Y4aCTOK AHATPAMMEI YCIOBHO IPHHUMAETCS TOPH30HTANBHEM (2-# y9acTOK JIHarpaMMBI);

- TpeThbs CTajHsl COCTOSHHS apMaTyphl — CTaiis paspylleHHs MarepHana, XapaKTepH3yIomascs
HECHAJAomIeli BETBBIO AUArPAMMEI (PE3KOe YMEHBIICHHE HAlPsDKEHHES K pocTe Aehopmariiii). 31a
CTaaHs HE YIUTHIBAETCSA B pacyeTax.

JKCIIEPHMEHTANBHO YCTAHOBJIEHO, YTO XapaKTePHBIMH ABIAIOTCS /[Ba y9acTKa paboTsl apMaTypPHEIX
craneii (Yynpyrai W ImacTHdeckuit), 6e3 ydera TpeThelf cTamum paboThI apMaTyphl (HHCHANAIOMETO

S

ydacTka), 9T0 0GYCIOBHIO IPHHSATHE NBYXITMHEHHOTO XapakTepa PacueTHBIX AUarpamM COCTOSHHA

apMaTyphl IPH BO3NECHCTBHHE TEMIIEPATYP.

Os
Gs ' 20 - 200°C
Gso=0s2= Rs ! I
| 200 - 800°C :
B | I !
K | |
bi | |
Oso= 052 = Rst : ! ! :
arqltg Eq : !
(- ; |
€so &so 8s2 &2 &s

Pucynok 5.2 - PacuerHas JByX/HHeHHAasi JHATPAMMAa PaCTAHYTOH apMaTypbl

IIpy MOCTPOEHHMH PACYETHBIX IHArpaMM COCTOSIHHS apMaTyphl HanpsDKeHHS B apMarype Os
OINPE/IEIIAIOT B 3aBUCHMOCTH OT OTHOCHTEJBHBIX JedopMariuii &s 1o GopMyam:

mpH 0 <es<eso G5 = &s Eyr; (5.20)
IPH &s0 < & < &s2 0s = Ry (5.21)
3HaveHHs peeIbHON OTHOCHTENEHOM AedopMaliy apMaTyphl IPUHAMAIOT PABHBIMH:
npu £ = 20 °C-200 °C gs2=0,025;
npH t; = 200 °C-800 °C ss2=0,040.

JlomycKaeTcs HpH COOTBETCTBYIOMEM OGOCHOBAaHHH NPHHAMATH BEIHYMHY OTHOCHTEILHOH
meopMaruu &5 MeHee WM 0oJiee IpeNeNbHBIX 3HAYEHMA B 3aBHCHMOCTH OT MapKW CTalH, THIA
apMHpPOBaHHS, KDHTEPHS HA/IEXHOCTH KOHCTPYKIIHH U JPYTHX (hakTopOB.
3navenns Es npuaEMaroT o dopmyie (5.19), sHadenns Ry — no popmyie (5.15).

JlnarpaMMbl COCTOSHES ApMAaTyphl IPH PaCTHKEHHH M CKATHH IIPHHAMAIOT OJJMHAKOBEIMH.

| BHABCP | ¥
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HomyckaeTcs B KadecTBE pAacyeTHBIX [JMarpaMM COCTOSHHS apMaTyphl HCIIOJIb30BaTh
KpUBOJIHHEHHbIe (axTHYecKHe NUarpaMMBbl Je(QOpPMHPOBAHHA apMaTypEl, ONPENENCHHBIC ONBITHBIM
IYTEM.

5.37 C moBeImeHHEM TEMIIEPATypHl KO3(Q(HIHEHT NHHEHHOIO TEMIEPATypHOrO pPaCIIHpEHHS
apMaTyphl G5 YBEIMIUBAETCS, B €M0 3HAYESHHS IPHHUMAIOT [0 TabmuIe 5.14 B 3aBHCHMOCTH OT KJlacca
apMaTyphl, MapKH IIpoKaTa M TEMIIEpAaTyphl Harpesa.

6 Pacuer 31eMeHTOB GETOHHBIX H JKeJ1e300eTOHHBIX KOHCTPYKIHH HA BO3JAeHCTBHE
TeMIIepaTypbl

Pacuem memnepamypui 6 bemone dHcene306emoHHbIX KOHRCIMPYKYUH

6.1 Pacder pacnpeneleHHs TeMieparyp B GETOHHBIX M kel1e300€TOHHBEIX KOHCTPYKLHAX A
YCTAHOBHBIIErOCH TEIUIOBOr0 IOTOKAa CIENyeT IPOBOAMTh C NPAMEHEHWEM METO/0B pacyeTra
TEMIIEpaTyp OrpakJaroIuX KOHCTPYKIHH.

Pacuer pacnpe/ie/IeHHs TEMIEPATYp B OTPAXNAIOIIMX KOHCTPYKIHAX CIOXHOH KOH(pUIypalHuu
CeYeHHi 3JEMEHTOB, B MaCCHBHEIX KOHCTPYKIMAX M B KOHCTPYKIHAX, HAXONAIIMXCS HUXE YPOBHSA
3EMITH, a TAKKe TIPH HEyCTAHOBHBIIEMCS TEIJIOBOM IIOTOKE C Y9ETOM IEepEMEHHOMH BIaXHOCTH OeToHa
0O CEYEHHIO CJIeAyeT INPOBOAMTE METOJaMH pacyeTa TEMIEpPAaTypHEIX IIOJIEH, NO TEOpHH
TEIUIOIPOBOJHOCTH HMJIH 110 COOTBETCTBYIOIIMM HOPMAaTUBHEIM JOKYMEHTAM.

6.2 Pacyer pacmpeneleHHs TEMIEpaTyp B CT€HKax OOpPOBOB M KaHAJIOB, PACIIOJIOXEHHBIX IO
3eMIIEH, TOITYCKaeTCsl IPOBOIHTE:

JUISL KpaTKOBPEMEHHOT0 HarpeBa, MpUHUMAas CE4EHHE IO BHICOTE CTEH HEPABHOMEPHO HarpeThIM
C IPAMOJIMHEHHEIM paclpe/e/ieHHeM TeMIepaTyp GeToHa, H BeMM4MHY KO3(Q(HMIMEHTa TEMI00TAaYH
Hapy KHOH IMOBEPXHOCTH CTEHKH ¢ — IO Tabmume 6.1;

UL JUTHTENILHOrO HATPEeRa, IPHHIMAsl CeYeHHe IO BBICOTE CTEH PABHOMEPHO HATPETHIM.

Temneparypy apMarypsl B CEYEHMSX JeNe300€TOHHBIX KOHCTPYKIHMH IPHHMMAIOT PaBHOH
TeMmepatype 6eToHa B MeCTe €€ pacloI0XKEHH.

6.3 Jlns KOHCTPYKUHH, HAXONAIOUXCS HA OTKPHITOM BO3AyXe, KOIP(HIHEHT TEIIOOTHAYH
HapYKHOM IIOBEPXHOCTH G, BT/(M?-°C), B 3aBHCHMOCTH OT IIpeobiiajjarommeif CKOpOCTH BETpa 3UMOH

JIETOM PacCYMTHIBAIOT IO (hopMyne
e =5.8+11.6 VD, (6.1)

rzie v — CKOpOCTh BeTpa, M/C.

[pu pacueTe HaWOONBIIEX YCHIHN B KOHCTPYKIMAX OT BO3JACHCTBHS TEMIIEPATyPHl IPHHAMAIOT
MaxkCHMaJbHYIO H3 CpeIHHX CKOpOCcTeH BeTpa mo pym0aM 3a sHBaph, IOBTOPAEMOCTH KOTOPBIX
cocrasisteT 16 % u Golee, a MpH ONpeAeICHMH MaKCHMajbHOM TeMIepaTypsl Harpesa OeToHa u
apMaTypsl NPHHMMAIOT MHHHMAIBHYIO H3 CpEINHHX CKOpOCTed BeTpa mo pymbaMm 3a MHIOIb,
IIOBTOPAEMOCTH KOTOPEIX cocTaBnfeT 16 % u 6onee cormacuo CIT 131.13330, Ho He MeHee 1 M/c.

6.4 I KOHCTPYKIIHH, HAXOAAMMXCS B IOMELICHHH HIIH Ha HAPYKHOM BO3IyX€, HO 3alIHIICHHBIX
OT BO3JEHCTBHS BeTpa, KO3()OHUIMEHT TEmIOOTAaYd Hapy)KHOH IIOBEPXHOCTH (e NPHHUMAIOT IIO

Tabmne 6.1.

6.5 Koa¢¢unueHT TEII00TAaYH BHYTPEHHEH IOBEPXHOCTH KOHCTPYKIIMH ¢ CIIEAYET ONPENEIIATE,
KaK IpaBHIO, METONOM pacueTa TEILUIONepeJadH, Kak Ui ClIydasd CJIOxHOro temnoobmena. Ilpu
OIIpENeNICeHHH paclpe/ielleHis TEMIEpaTypbl OETOHA 1O CEYEHHIO 3NEMEHTa AOITYyCKaloT IIPHHUMATh
K03GGUIHEHT o; B 3aBHCHMOCTH OT TEMIIEpaTyphl BO3[yXa IPOH3BOACTBEHHOIO IMOMEINECHHS HIIH
pabogero MpocTpaHCTBA TEILIOBOro arperara mno Tabuuime 6.1.
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Tabnunoa 6.1
3HaueHus ko3(GUIMEHTOR B TEIUIOOTAAYH HAPYXHOH a. M BHyTpEHHEH
Koot prmmmerTst roBepxHocTeit KoHCTpyKimK B1/(M*°C) IIpH TeMIlepaType IIOBEPXHOCTH H BO3yxa, °C
-50 0 50 | 100 | 200 | 300 | 400 | 500 | 700 | 900 | 1100 [ 1200
Oe 6 8 10 12 17 22 - - - - - -
i - - 10 10 10 12 15 20 40 70 | 120 | 150
IIpuMeyanue — KospduumenTs! e H 0 A1 NPOMEKYTOUHEIX 3HAYEHHH TEMIIEPATyp ONpPENETIAIOT IO
HHTEPIOALAH.

6.6 Koadpduuuent temmomporoguoctd A (BT/(M°C) GeToHa B CYXOM COCTOSHHH CIEAYyeT
IpPHHEMATE 10 Tabmuie 5.8 B 3aBHCHMOCTH OT CpefiHeH TeMIepaTypsl 6eTOHA B CEYCHHH 3NIEMEHTA.

6.7 KospdHUHEHT TEIIONPOBOJHOCTA A OTHEYNOPHEIX H TEIUIOH3OJSIHOHHBIX MaTEPHAJIOB
cliefyeT IpEHAMATE 110 Tabmune 6.2.

Tabnuma 6.2
Koa¢(pHImeHT TemonpoBoHOCTH 4,
C n BT1/(M -°C), orHeynopHBIX H
PERHRE PEIIEHO TEIUIOH30JIALHOHHEIX MaTEPHAIOB B CYXOM
Ne M TLIOTHOCTE B | IOMyCTHMAA COCTOHMM NPH CpegHEH TeMnepaType
i aTepHalbI CyXOM TeMIIepaTypa MaTepHaoB
coc-roxr;:lm, TpMCHCHH, B CeYEHHH ANeMeHTa, °C
KI/M °C
50 100 | 300 | 500 | 700 | 900
1 H3nenus orsEeynopHEle MaMOTHEIE
o TOCT 390 1900 - 0,63 | 0,77 | 0,88 | 1,01 | 1,14 | 1,27
2 H3aenus I0aMOTHBIE JIErKOBECHBIE
10 TOCT 5040 400 1150 0,13 | 0,14 | 0,17 | 0,20 | 0,23 | 0,27
3 To xe 800 1270 023 | 0,24 | 0,29 | 0,34 | 0,38 | 0,43
4 To xe 1000 1300 0,34 | 0,35 | 0,42 | 0,49 | 0,56 | 0,63
5 To xe 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 W3penus qUHACOBEIE OTHEYIIOPHEIE
110 TOCT 4157 1900 - 1,60 | 1,62 | 1,70 | 1,78 | 1,85 | 1,93
7 H3nenus puHacoBhIe JIETKOBECHBIE
110 TOCT 5040 1200-1400 1550 0,57 | 0,58 | 0,64 | 0,70 | 0,75 | 0,81
8 Hzpenua xaonuuoBele 110 TOCT - 1,79 | 1,80 | 1,86 | 1,90 | 1,95 | 2,01
20 2000
901
9 H3nenna BEICOKOTTIHHO3EMHCTEIE 10
TOCT 24704 2600 - 1,76 | 1,74 | 1,68 | 1,65 | 1,60 | 1,55
10 | Hsnemus orHeynopHere
MAEeATOR 1. TOCT 4689 2700 - 6,00 | 590 | 5,36 | 4,82 | 4,30 | 3,75
11 | H3pmenus BEICOKOOTHEYTOPHBIE
nepuxnazoxpomutorsle no 'OCT 2800 - 4,02 | 3,94 | 3,60 | 3,28 | 2,94 | 2,60
10888
12 | Mzgenus BEICOKOOTHEYTIODHEIE
xpoMomarHsesuropkie o FOCT 2950 - 2,74 | 2,71 | 2,54 | 2,36 | 2,18 | 2,01
5381
13 | Kupoud riauHAHEIH 00BIKHOBEHHEIH
1o TOCT 530 1700 - 0,56 | 0,59 | 0,70 | 0,81 - -
14 | A3penus neHOOHATOMHTOBEIE
Terron3oALHonHse o TOCT 350 900 0,09 | 0,10 | 0,13 | 0,15 | 0,18 -
2694
15 | Toxe 400 900 0,10 | 0,11 | 0,14 | 0,16 | 0,19 -
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Ko3(h(HupueHT TEIonpoBOAHOCTH 4,
Bt/(M -°C), orHeynopHBIX H
Cpemas IIpenensHo TEIUIOH30IAMHOHHBIX MaTEPHANOB B CYXOM
No HIOTHOCTE By [OKYCIHMAR COCTOSHHH IIPH CpexHel TeMreparype
W MarepHais CyXoM TeMIepaTypa MATepHATIOB
coc*rom;:uu, NPHMCHRHI, B CEYEHHMH eMenTa, °C
Kr/M C
50 100 | 300 | 500 [ 700 | 900
16 | M3nenus nHATOMHTOREIE
Teruron3oauHoHHEe o T'OCT 500 900 0,12 | 0,13 | 0,19 | 0,23 | 0,28 -
2694
17 | Toxe 600 900 0,14 | 0,15 | 0,21 | 0,25 | 0,30 -
18 | MarTb! MHHEpAIOBATHEIE
IPOIIHBHLIE HA METAJUIMIECKOU 75-100 600 0,05 | 0,06 | 0,11 | 0,15 - -
cerke o 'OCT 21880
19 | Matsl MHHEpAIOBAaTHEIE )
npomuBEsie mo TOCT 21880 125 600 0,05 | 0,06 | 0,11 | 0,16 -
20 | Toxe 150 600 0,05 | 0,06 | 0,11 | 0,16 - -
21 | ILmeTE H MaTRI
TEILUIOM30JIAHOHHEIE W3
MHHEDPATbHOM BaTEl HA 50-75 400 0,05 | 0,07 | 0,13 - - s
CHHTETHYECKOM CBAZYIOIIEM II0
I'OCT 9573
22 | Toxe 125 400 0,05 | 0,07 | 0,11 - - -
23 | Toxe 175 400 0,05 | 0,07 | 0,11 - - -
24 | MENITSOEDIMMHCHEE IR IEL | 1100 | 0,05 | 0,06 | 0,12 | 0,18 | 0,24 | 0,31
Ka0JIHHOBOT'O COCTARA
25 | Toxe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
26 | H3penua U3 CTEKJITHHOTO
mTaneasHoro Bonoksa mo 'OCT 170 450 0,06 | 0,07 | 0,14 - - -
10499
27 | Ilepnurodocdorenessle H3aenus
66e3 ruApOH3ONAIMOHHOTO 200 600 0,07 | 0,08 | 0,10 | 0,12 - -
YIPOYHAIOMETO NOKPBITHA
28 | To xe 250 600 0,08 | 0,09 | 0,11 | 0,14 - -
29 | Toxe 300 600 0,08 | 0,09 | 0,14 | 0,16 - -
30 | IlepnuTOLEMEHTHEIE H3AETHA 250 600 0,07 | 0,09 | 0,13 | 0,16 -
31 To xe 300 600 0,08 | 0,10 | 0,14 | 0,17 - -
32 | Toxe 350 600 0,09 | 0,11 | 0,15 | 0,18 - -
33 | IlepnuroxepaMudecKue H3NeIHus 250 875 0,08 | 0,09 | 0,12 | 0,16 | 0,19 -
34 | Toxe 300 875 0,09 | 0,10 | 0,13 | 0,17 | 0,20 -
35 | Toxe 350 875 0,10 | 0,11 | 0,14 | 0,18 | 0,21 -
36 | Toxe 400 875 0,11 | 0,12 | 0,15 | 0,19 | 0,22 -
37 | W3BeCcTKOBO-KPEMHE3EMHUCTEIE 200 600 0,07 | 0,08 | 0,10 | 0,12 - -
mgennsa mo FOCT 24748
38 | H3pennsa Ha OCHOBE KPEMHE3EMHOTO 120 1200 0,06 | 0,07 | 0,10 | 0,14 | 0,17 | 0,21
BOJIOKHA
39 | CapenuTOBEIE H3NETHA 350 500 0,08 | 0,09 | 0,11 - - -
40 | CaBenuTOBEIE H3NEIHA 400 500 0,09 | 0,10 | 0,12 - - -
41 | BynkaHHTOBEIE M3JENHA 300 600 0,08 | 0,09 | 0,11 | 0,13 - -
42 | Toxe 350 600 0,08 | 0,09 | 0,11 | 0,14 - -
43 | Toxe 400 600 0,09 | 0,10 | 0,12 | 0,14 - -
44 | ITeHOCTEKIO 200 500 0,08 | 0,09 | 0,13 - - -
45 | AcOecTOBEpMHKYIHTOBEIE ILTATEHI 250 600 0,09 | 0,11 | 0,16 | 0,21 - -
46 To xe 300 600 0,10 | 0,11 | 0,16 | 0,21 - -
47 | To xe 350 600 0,10 | 0,12 | 0,17 | 0,22 - -
48 | Hzpenusa MyJUTHTOKPEMHE3EMHCTEIE
OTHEYTIOPHEIC BONOKHHCTEIS 350 1150 0,11 | 0,12 | 0,15 | 0,19 | 022 | 0,29
TEINOM30IANHOHHEIE Mapkd MKPB
- 350
49 | JlmaToMHTOBaA KpPOIIKa 500 900 0,01 | 0,03 | 0,06 | 0,10 | 0,13 | 0,17

38
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KoadguiueHT TeIUIOMPOBOIHOCTH A,
C 1 B1/(M -°C), OrHEYIIOPHBIX H
POIHA POHRIRHO TEIUIOH30JIAITHOHHEIX MaTBpHﬁJ'IOB B CYXOM
Ne M RISTROGIER [ ST COCTOSHHM NIPH CpeHel TeMIepaType
e aTepHAIE] CYXOM TeMIeparypa MATEUATIOB
coc’roa};]m, npmsnem, B CEYEHHH dneMeHTa, °C
KI/M C
50 100 | 300 | 500 | 700 | 900
oboGKeHas 600 900 0,03 | 0,04 | 0,09 | 0,15 | 0,20 | 0,25
50 | Depwineymit somysemmiit o TOCT | 499 1100 | 0,07 | 0,09 | 0,14 | 0,20 | 0,26 | 031
51 | Toxe 150 1100 0,08 | 0,09 | 0,15 | 0,21 | 0,27 | 0,32
52 | Toxe 200 1100 0,08 | 0,10 | 0,15 | 0,21 | 0,27 | 0,33
53 | Acbosyput 600 900 0,17 | 0,18 | 0,21 | 0,24 - -
54 | Kapron acbecToBElif o .
FOCT 2850 1000-1300 600 0,16 | 0,18 | 0,20 | 0,22

IMpuMeganusda

1 Kos)pHIHMEHRT TEmIONpOBOAHOCTH A OTHEYNOPHEIX (MYHKTH 1—13) H TeIUIOM3ONALMOHHEIX (MyHKTH 14-54)
MaTepHalloB C eCTECTBEHHOH BIAKHOCTRIO DM CPE/IHEH TeMIlepaType HarpeBa MaTepHaiia B cedeHuH snemenTa 20 100
°C cleQyeT MPHHAMATE [0 TaGIHIHbIM JaHHbIM, C YBEIHIEHHEM COOTBETCTBEHHO Ha 30 % 1 10 %.

2 KoauiEeHT TEILIOMPOBOAHOCTH A JNA IPOMEXKYTOYHEIX 3HAYEHHH TeMmeparyp ONpeAeiaeTcs
HHTEPHOIALHEH.

6.8 TepMmdeckoe compoTpienne Ry (M?-°C/BT) HeBEeHTHIUPYEMOM BO3XYIIHOH IPOCIOHKH B
3aBHCHMOCTH OT TEMIIEPATyphl BO3[JyXa H HE3aBHCHMO OT €€ TONINMHEI M HalpaBICHHS CICIyeT

IIPHHHMATE paBHBIM.

1 o p— npu 50 °C;

(4] = T —— mpu 100 °C;
0,035 ..ccuvoumnes mpu 300 °C;
0,013 ............ mpu 500 °C.

JUis TpOMEXYTOYHBIX TEMIIEPATyp TEPMHYECKOe CONPOTHBICHHE BO3MIYIMHOH IIPOCIOMKH
NPHHEMAETCS 0 HHTEPIIOJALHH.

6.9 Ilpu cranmoHapHOM HarpeBe KOHCTPYKLHH, COCTOAIIEH H3 #-CII0EB, M HaJalle OTCIETa CI0EB
CO CTOpOHEI 00Jiee HArpeTol MOBEPXHOCTH TEMIIEPATypy MaTepHana f MEXAY CIOAMH h-I H n
PacCUHMTHIBAIOT IO hopMyne

I n=l
Iy =1 _Q(Z""Z*Rn]' (6.2)
i 1
Temneparypy Marepuana 6ojee HarpeToi NOBEPXHOCTH /5 PACCYUTHIBAIOT IO GopMyIIe

1
h=1t—-0—, (6.3)
[0

a TEMIEpAaTypy Marepiaia McHEC HaI'peToﬁ IIOBEPXHOCTH [es - IO ¢)OPM}’HG
- 1
tes_t,—Q[;z—-l-ZRn}' (64)

B TpexcrnoifHo# KOHCTPYKIOHH TEMIIEPaTypy MaTepHana MexIy IEpBbHIM H BTOPEIM CIIOSIMH,
cuMTas CJI0H OT 6oJiee HArpeToif MOBEPXHOCTH, PACCUMTRIBAIOT IO POpMyJIe

b1 =t — Q(i + R, J ) (6.55

i

a MeXIy BTOPHIM H TPETHHM CIIOSMHU — 10 hopMyIie
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tha=t, —Q(Lual +R2J- (6.6)
@,
Temneparypa MeHee HarpeToi MOBEPXHOCTH TPETHETO CIIOS paBHA
les = —Q(iﬂ‘eE +R, +R3J- (6.7)
a,
TemoBoii motox O (B1/M%) ONpeAeNsroT U3 BEIPaXKEHHS
1
= R—U(t‘; -t,), (6.3)
Tae fi —  TeMmepaTypa BO3[yXa IPOH3BOJCTBEHHOIO IIOMEINEHHs MM paGodero IpocTpaHCTBa

TEIJIOBOTO arperara;

. — TeMIlepaTypa Hapy>KHOTO BO3yXa.
ConpotrBrnenue Temionepenade Ry (M?-°C/BT) MHOTOCIOHHOM KOHCTPYKIIMH PABHO

1 1
Roy=—+R+R,+..+R_+R +—, (6.9)
ai ae
) ) 0, )
rme Rj= —L; Ro==22;...; Rnj=-2L; R~=-=;
21 2’2 ;" -1 "1:1
Ri, R, ..., Ry, Rn — TepMHYeECKOe CONPOTHBIEHHE MaTepHalia B OTHEIBHBIX CIOSX KOHCTPYKIHH,
IPOHYMEPOBAHHBIX CO CTOPOHBI HarpeBaeMoii moBepxHocTH, M2-°C/BT;
81, 62, ..., On.1, On  — TONINHMHA OTHENBHBIX CIIOEB, M;
M, A2, .., Ml, An — KO3(QHIMEHTH TEIUIONPOBOJHOCTH MATEPHATOB B CIOSX KOHCTPYKIWH,

IpPHHEMAaEMBIE B 3aBUCHMOCTH OT CpeJHEl TeMItepaTypsl ciios, Br/m-°C.

6.10 Ilpu pacyere pacmpeXeNeHHsA TEMIEparypsl IO TONIIHMHE KOHCTPYKIHH HEOGXOMHMO
YUYHTHIBATE Pa3iINIMe IUIOMA/IeH TEIIOOTAAr0mEel BHYTPEHHEH H HapyKHOH IIOBEPXHOCTEH:

IIPH KPYTOBOM OYEpTaHUH, €CIIH TOJIIIHHA cTeHKH bonee 0,1 HapyxHOro quamerpa;

IIpH KBaJipaTHOM HJIM MPAMOYTOJNBHOM OYEpTaHMH, €CIH TolmuHa cTeHkH Oonee 0,1 mmuHEBI
Gonblneii CTOPOHEL,

IpH TPOH3BOJBEHOM OYEPTAHHH, €CIM pasHHIA B IUIOMANAX TEIUIOOTAAIOIMIMX BHYTPEHHEH H
Hapy»XHOH moBepxHocTeit 6omee 10 %.

Jst TpexcnolHo# KOHCTPYKIME OTPaXXIEHHs ¢ YYETOM Pas3/IdyMs B IUIOMAIIX TEIIOOTIAIOIIHX
BHYTPEHHEH A s © HapyXHOH A.s TOBEPXHOCTEIH:

TeMIIepaTypa MarepHana 6oiee HarpeToil HOBEPXHOCTH

tb=t,--£; (6.10)
a4,
TEMIIEpaTypa MaTepUaia MEXY IEPBEIM H BTOPBIM CIIOSMHE
1 2R
Io1 =t - + L—1; 1
Q (aiAr's Ar'.: +A1J (6 11)

TEMIEepaTypa MaTepyaia MeXAY BTOPEIM H TPETBHEM CIIOSIMH

1 2R 2R
fp2 =1t - + L+ 2_|; A2
Q [aiAis Ar‘s ¥ Al Al + Az J (6 )

TEMIIEPAaTypa MEHee HarpeToif MOBEpXHOCTH TPETHEO CIIOS

40
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tes=1ti-Q ( ] &% 2R, 28, J (6.13)

+ + +
a4, A,+4, A +4, 4+ A,

COHPOTHBJIGHI'IG TGHJIDHCPCI[&‘IH KOHCTP}'KHPH‘I pacc"-lIITBIBBIOT 1o (bOpMy.TIe
1 2R, 2R, 2R, 1
= + + + +
ai Ais A;‘s ¥ Al Al + AZ AZ + Aes ac Aes
rae Ais 151 Aes = paCTIGTHI:Ie IUIOINAaOH TEIIJIOOTOArOIIHX BH}’TPCHHCﬁ H Hapyxcﬂoﬁ HOBerHOCTCﬁ;

Arua A — PacyYeTHEIE IIOMAaTH KOHCTPYKIIHHA Ha T'PAHHAIE MEXIY NEPBBIM K BTOPEIM H MEXIY BTOPBIM
H TPETBEHM CIIOAMH.

6.11 Temmneparypy GeToHa B CEUEHHSIX KOHCTPYKIHH OT HarpeBa HpH SKCIUIyaTallHH CIeoycT
ONpeNeNsITh TEIUIOTEXHUYECKHM PacyeToM yCTAHOBHBINEToCs TEILIOBOrO IOTOKA IPH 3aJaHHOH 10
IPOEKTy pacueTHO TeMmeparype pabodero IpPOCTPaHCTBA MM BO3AyXa IPOH3BOACTBEHHOIO
TOMEIIEHHS.

JIns KOHCTPYKIIHI, HaXO[SIMUXCS HAa HapyXXHOM BO3TyXe, HauboJbIIKe TeMmepaTypbl Harpesa
GeToHa M apMaTypel ONpENeIEOT [0 pAcyeTHOH JeTHEH TeMmepaType HapyXHOro BO3[yXa,
IPMHAMAaEMO# 10 cpefHell MAaKCHMAIBHOM TeMmepaType HapyXHOTO BO3[yXa Hamboinee XapKoro
Mecsna B paiione ctpourensctsa mo CIT 131.13330.

BrIumCIEHHEIE TEMIIEPATYpHl HE JOJDKHEI IPEBHINATH 3HAYCHHH IPEENbHO JOIMYCTHMBIX
TeMmepaTyp npuMeHerns 6etoros mo FOCT 20910 u apmaTypsl - mo Tabmuue 5.11.

6.12 B peOGpHCTBIX KOHCTPYKIHMSX, KOTZIa Hapy)KHBIE [IOBEPXHOCTH GETOHHEIX pebep H TeIIOBOH
H30JISIIMM COBIAJIAIOT, pacueT TeMIEpaTypsl B GeTOHE IPOBOIAT o cedenmio pebpa. Eciu GeronHbe
pe6pa BEICTYIIAIOT 33 HAPYXKHYIO MOBEPXHOCT TEILIOBOH H30JILMH, PacdeT TeMIeparypsl B GeToHe
pebpa BBIOIONHSAIOT [0 METOJaM pacyeTa TEeMIIEPaTypHEIX IOJNed HIH HO COOTBETCTBYIOIIHUM

HOPMAaTHBHBIM IOKYMEHTAaM.

6.13 TIpu pacdeTe CTATHYECKH HEOMpPEETAMBIX KOHCTPYKIIHH, IIpeIHa3HAYEHHBIX Vi PaOOTEI B
YCIOBHAX BO3JCHCTBHA TeMIEpaTyp, TEIIOTEXHHYECKHH pacdeT ClefyeT MPOBOJAUTE Ha PACUCTHYIO
TeMnepaTypy pabodero IpoOCTpaHCTBA M Ha TEMIEparypy, BBISHIBAIOIIYIO HAWOOJNbBIIME YCHIIHL,
onpeznenseMele o 4.14.

ITpu pacyeTe HAUOONBIINX YCHIHH OT BO3JEHCTBHSA TEMIIEPATYPEI B KOHCTPYKIUAX, HAXOIAIKXCS
HAa HAapYy)HOM BO3IyXe, TeMIeparypy OeToHa H apMaTypsl BEIYHMCISIOT IIO pacdyeTHOH 3UMHEH
TeMIlepaType Hapy»KHOIO BO3JyXa, NPHHHMAEMON II0 TeMIepaTrype Hapy»XHOro Bo3dyxa Haubonee
XOJIOMHOM naTuaHEBKH ¢ obecrneuerHocThIo 0,92 o CIT 131.13330.

R, (6.14)

Pacuem deghopmayuii om 6o30eticmeus memnepamypbl

6.14 Pacyer medopMaruii, BEI3BAHHBIX HArpPEeBaHHEM H OXIKICHHEM OETOHHBIX M
XKee306eTOHHEIX 3IEMEHTOB, CIIEAyeT IPOBOMTH B 3aBUCHMOCTH OT HAJIMYMA TPEINUH B PACTAHYTOH
30He 6eTOHA M pacIpeieNieHHs] TeMIIepaTyphl OETOHA 110 BEICOTE CEUYCHHSA IEMEHTA.

6.15 Ilpu pacuyere 3JIEMEHTOB, ITOJBEPralOINHXCA HArpeBy, MOJIOXKEHHE LIEHTpa THKECTH BCEro
ceueHHs OETOHAa MM €ro CXarToi 30HBEL, a TaKXe CTaTHYECKHH MOMEHT H MOMEHT HHEPIHH BCEro
CedeHHs CeIyeT ONpeMeNaTh, IPABOJA BCE CEUeHHe K HeHarpeToMy, Gonee npodnoMy 6GetoHy. [lns
3TO¥ LeNH IPH pacyeTe ¢ MCIONb30BaHueM DBM ceueHHe Mo BEICOTE pa3OMBaeTCs He MEHEE 9eM Ha
YeThIpe 9acTH.

6.16 Ilpa pacdeTe 1o IPOYHOCTH, Ae(OPMAIMsIM H PACKPHITHIO HIIH 3aKpHITHIO TpEmuH 0Oe3
HCII0NB30BaHEsa DBM mpH npAMOMHEHHOM pacipee/IeHHH TeMIIepaTypsl 6€TOHA 10 BBICOTE CEYEHHUS
3JIEMEHTA JOITYCKAeTCs pa3bHBaTh CEYEHH COTTIACHO CIIELYIOMMM TpeOOBaHHAM.

Jlns snemeHTa, BEIIONHEHHOTO M3 OIHOTO BHAa OeTOHa, eciH TeMileparypa Gerona Hambouee
Harpero# rpanu He mpeBemmaer 400 °C, cedueHume He pasOuBaeTcs Ha 9YaCTH, M MOMEHT HHEPUOHH
IPUBEJIEHHOTO CEYEHNS IPHHAMAETCS PABHBIM

o 1Ay |4
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AR
frea = r;dz . (6.15)

Ipu KpaTKOBpeMEHHOM HarpeBe MpUBEICHHAs IUIomans 6eToHa

AE,,
Eb

Ared = ) (6.16)

rne Ep — MOIyNBL YIIPYrOCTH HarpeToro 6eToHa, paccyuThiBaeMbli o Gopmyie (5.5).

6.17 Ecru TemmepaTypa Gerona mamGonee Harperodl rpand cedeHus npepbimaer 400 °C B
OpSAMOYTOJIFHOM CEYEHHMH JJIEMEHTa, BHIOIONHEHHOM M3 ONHOTO BHJa 6eTOHA, CEYeHHE IO BEICOTE
pa30HBaIOT Ha JBE YACTH, JIMHUA pa3fielia JO/DKHA IPOXOJUTE 0 GETOHY, HArpeToMy A0 TeMIIEPaTyphl
400 °C.

B [ByTaBPOBBIX H TABPOBHIX CEYEHHUSX NEMEHTOB, BRIIOJTHEHHEIX B3 OJHOIO BA/a OeTOHA, THHHS
pasziena JI0JDKHA IPOXOIATH IO TPAHKIE MEX/TY peGpoM B IoNKo# (pHCYHOK 6.1).

B sneMeHTe, ce4eHHe KOTOPOro II0 BEICOTE COCTOMT H3 pasNMYHBIX BHIOB OeTOHA, MMHHA pasjiena
JIOJKHA IIPOXOIUTH II0 rpanulie 6eTOHOB.

ITpu KpaTKOBPEMEHHOM HarpeRe NpHBeNeHHAs IIOIAIb Ared,i AT i—i YACTH CEUYCHHS, HA KOTOPHIC
pa3buBaeTCs BCe CEYEHHE INEMEHTA, PACCYUTHIBAIOT 110 (opMyIie

_ AiEbI,i

Aredi = Z (6.17)

e Ep,; — MOIYIs yIpyrocTa 6GeToHa i-if 9acTH cedeHHs OmpenelsioT mo Gopmyine (5.5), B KOTOPOH
K03 pUIEEHT Sp NPUHAMAIOT B 3aBUCAMOCTH OT COCTaBa M TeMIepaTypsl 6eTOHA B LEHTPE THKECTH
oAy i-i gactu ceuenns. Koshdumuent Sy N0MycKaeTcs ONpPEAeNITh B 3aBHCUMOCTH OT CpelHeH
TeMIeparypsl 6eToHa i-# 9acTH CeYeHH .

6.18 Jlna sneMeHTa, Ce4EHHE KOTOPOTO IIO BEICOTE COCTOHT H3 TPEX BHJIOB feToHa HIH
IBYTaBPOBOT'O CE€YEHH, BEIIOJHEHHOIO H3 OJIHOTO BHAA 6eToHa, eciid TeMmeparypa OeToHa Haubonee
HarpeToi rpanu npepsmmaet 400 °C, ceyenue pa3GHBAIOT Ha TPH JacTH (PHCYHOK 6.1).
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a—Ha JIBe 4aCTH; 6 — Ha TPU 4acTH; 6 — Ha yeTnipe YacTH; L[.T. — LEeHTp THKeCTH IPHBEAEHHOrO CEYEHHS,;
Io1, 252, ... Iy — HanGONBINAs TeMnepaTypa GeTona 1-it, 2-if, ... i-if gacTell ceuenms

Pucynok 6.1 — Cxembl pa30HBKH Ha 9aCTH 0 BBICOTE IpSMOYroJibHOr0, TABPOBOIO H ABYTABPOBOI0
cedYeHH# 3JIeMeHTOB

6.19 Bo Beex cifydasx pacuera apMaTypy pacCMaTpHBAIOT KaK CaMOCTOSATENBHYIO YaCTh CEYECHHU.
ITnomane Harperoi pactsmyTol As H cxaToit A’ apMaTypsl NPHBOJAT K HEHarperomy, Ooiee
npoyHoMy 6eToHy o Gopmyne
As,red = Asa; (6 1 8)

As',red = As'a' 5 (619)

A€ As,red, As'red — COOTBETCTBEHHAS IPUBEICHHAS ILTOMATD PacTAHYTOH H CXaTOi apMaTypBL
Kosgduupments: npusenenns apmaryps! k 6oree npousomy GeToHy:
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PacTSHYTOM apMaTyphl
Ey
= 6.20
CXKaToHi apMaTypEl
E '
@=L, 6.21
Z (6.21)

rae Es, Ey'—MOITymH ynpyrocTH pacTAHYTOM M CXKATOR apMaTypEI, KOTOPBIE ONPEAENISIOT 0 (hopMyte
(5.19).

6.20 IIpuBeICHHEIN MOMEHT MHEPIHH -} YaCTH CEUEHHA
Ay B (6.22)
12 -

PaccrosiHie OT meHTpa THKECTH i-# YacTH CeYeHHs 0 HAMMEHEe HATPETON IpaHH JIIEMEHTa,
OTHOCHTEIFHO KOTOPO# ONPENENSIOT NEHTP THKECTH CEICHUS

Ired,i =

Yi=h—-Zh+ 05 hi. (6.23)

Paccrosmue ot LEHTpa TAKECTH i-H 9acCTH CedeHHs A0 IEHTpa TAHKECTH BCEro NPHBEIEHHOTO
CCHCHHSA

Ybi = Yi- Y. (6.24)
6.21 TemnepaTypHOe yIIHHEHAE LEHTPA TSHKECTH i-if YacTH GETOHHOTO CEYeHHs (pucyHOK 6.2)

P abn'tbi + abti+ltbi+1

i 6.25
* 0,5%, (625)
H €r0 TeMIepaTypHas KpHBH3HA
1 abn'tbi - abzi+1tbi+l
—| = 5 6.26
(rl, h (5250

LI Opri, Qpri+1 — KOIPDHIHEHTEI, IPUHMMAaeMEIe IO TabIHIE 5.6 B 3aBHCHMOCTH OT TeMIeparypsl 6eToHa
Gonee 1 MeHee HATPETOM rpaHy i-i JaCTH CEUCHHL.

C yderoMm xaxoit 9acTh cedeHus 6eTOHa K apMaTypPhl ONPEAEISIOT ILTOANb Ared, CTATHIECKHH
MOMEHT Sred © MOMEHT HHEPIHH [ro4 BCETO IPHBEIEHHOT0 CEYEHHS OTHOCHTENEHO ero [EHTpa TAKECTH.

Ared = Z Ared; + A'sa + A'sa! 6.27)

Sred= 2 Areai'yi + As'a + A'sa'(h-a') (6.28)

Lrea =Z hedi + X Areqi yoi + I + I’ (6.29)

rae s = (i —a)’Asa; (6.30)
I'=(h-y—a)dsa’ (6.31)

PaccrosHEMe OT NEHTpa THKECTH NPHUBENEHHOIO KeNe306ETOHHOTO CeYeHHS IO HAMMEHEe
HarpeToro MM HauGoJee PaCTAHYTOrO BOJIOKHA PAaCCYMTHIBAIOT 110 (hOpMyIIe

S red
A red

=

44 | b HAEQOP |
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> < | toisr | Otbti+1 toisT | /]
Obtit] Ocsi+l
. Olesi+l Toit1

d@ — TEMIEPATYPEI GeTOHa; 6 — NeOPMAIIH Y UIHHEHHS OT HATPEBA; € — HANPSKEHHS B GETOHE OT
HarpeBa; 2 — Ae()OpMALMH YKOPOUYEHHS OT OCTHIBAHMS; O — HATIPSUKEHHMA B GETOHE OT OCTHIBAHHS IpH
HETHHEHHOM H3MEHEHHH TEMIIEPATyp IO BHICOTE GETOHHOrO CEEHHS MEMEHTOB,

II.T. — neHTp THKECTH PHBEIEHHOTO CEYSHHA

Hi

Yi

Pucynox 6.2 — Cxemb1 pacnpejeenas TeMIepaTyp, AeopManuii B Hanps:KeHAH M0 BHICOTE
GeToHHOrO cedeHHN 3/IeMeHTa

Temnepamypnuie depopmayuu ons snemenmos 6e3 mpewjur 6 pacmsaHymou 30He

6.22 JIna yd9acTkoB GETOHHOTO H JKeIe306eTOHHOrO BIIEMEHTa, IZIE€ B DACTAHYTOM 30HE He
00pa3yloTCs TpEIHHEI, HOPMATBHEIE K IPOAONBHOH OCH JNeMeHTa, JAe(opManmMH 0T HarpeBa
BEIYHCISIOT COTTIACHO CIEAYIOIMAM TpeGOoBaHHIM.

a) Ceuenne seMenTa IPUBOAHETCA K Golee npoyHoMy GeTOHy. YV IIIMHEHHE & OCH 3]IEMEHTA H ee
1
KPHBH3HY (— PacCUYMTEIBAIOT IO opMyIIam:
r t

Are igr' +A.:re S.:+A re gs
&= Z d,i“t Are,dd s, red }’” (633)

Vi
r

(IJ K+ Z Ared',iybj'sﬂ' + Z ('}J Ired,r’
t

i (6.34)
‘[red

rne K = A'sredy'se’s + Asred yses;
Y1— KO3QOHIHEHT HAIEKHOCTH IO TeMIIeparType, IpHHEMaeMbIi no 4.10.
1
Ymumuerre & ocu i~ 9acTH GETOHHOTO CeYeHHS ¥ ee KPHBH3HY (— (cMm. pucyHOK 6.2)
ti

PaCCYHTHIBAIOT IO HOpMyIam:

Ayilyi Vi + Cypilsii\B =y
&= bti btyyr b};—i—[ b:+l(: yyr); (635)

(]

[l] — Gl — Xpinlyin (6.36)
r, noo

I
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B dopmynax (6.15)6.35) Ared, Aredis Asred, A'sred, Yoi ¥s V's Ireds lredi, yyi TIPUHEMAIOT IO

(6.16)—6.21). :
YanuneHue g | €'s COOTBETCTBEHHO apMaryps! S 1 S’ HaxoaaT u3 GopMyn

& = UstLs; (6.37)

&'s = st t’s, (6.38)

rae oy — xoabumment, npuHuMaeMsLi 10 Tabiuie 5.13 B 3aBHCHMOCTH OT TeMIIEpaTyphl Harpesa
apMartypsl S u S'.

IIpu pacyere 6eTonHOTO cevenms B popmynax (6.33) u (6.34) yITHHEHHe apMaTypHI & H €'s He
YYHUTEHIBAIOT.

6) IIpn HepaBHOMEpHOM HarpeBe GETOHA C IPAMONMHEHHEIM pacIIpeie/IeHHEeM TeMIEPATYPhI [0

BEICOTE CEYEHHS 3JIeMeHTa (PHCYHOK 6.3, g) yIIMHEeHHe OCH 3JIEMEHTa & H €€ KDPHBH3HY (—]
¥ {

JOITyCKaeTCs PaCCUMTRIBATE 110 (JOpMyIIam:

a,, tb(h_y)+abltb y
&= £ | }/’ ; (6.39)
h
1 a,l, —a,l
[_) = Lol ~ %y, (6.40)
r), h
THe Iy, fp) — TEMOEPATYpEI 6€TOHA MEHee U OoJlee HArpeTHIX IPaHel CEUeHHS,
Gby, Gp1 — KOI(QHUIMEHTH THHEHHONH TeMmepaTypHO# Hedopmanud GeToHa, IPHHHMAeMEIE B
33aBHCHMOCTH OT TeMueparypsl GeToHa MeHee M 0oJee HArpeTHIX IpaHeld CedeHHs 110
Tabmune 5.6.
B) Ilpu ocTeBanmm HepaBHOMEpPHO HarpeToro GeToHa ¢ MPSMONMHEHHBIM pacIpelelcHHEM

TEMIIEPATypPEI IO BBICOTE CEUCHHA 3IEMEHTA OT YCaaKH betona YKOpPO49ECHHE €. OCH J3JIEMEHTA H €€

KPUBH3HY (1] JOITYCKAaeTCA pacCIUTRIBATE 110 (JOPMyJIaMm:
r

(=

t‘ -
os = Qs b(h y)+acsltbly},{; (641)
h
a b, —a t
(lJ == (6.42)
r cs h

TAI€ Gcs M Ges1 — KO3 QUIMEHTE THHEHHOM TeMIIepaTypHO# ycanku 6eToHa, IPHHIMAeMEIe 10 TabIue
5.7 B 3aBHCHMOCTH OT TeMIEpaTyphl GeToHa MeHee H Gollee HArPETOM IPaHH CEUeHNS;
1, fp M lp] — CHENyET IpUHAMATE 110 (6.22).
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@ — BETOHHOrO H JKeNe306eTOHHOr0 3/1eMeHTa 6e3 TpelHH; 6 — Ke/e306ETOHHOrO HIEMEHTA ¢
TPEeIMHAMH B PaCTAHYTOMH 30HE, PACHONONKEHHEIMH Y MEHee HArPETOMH rpaHK; 6 — To ke, y Gonee
HarpeToi IPpaHy; 2 — Xele300eTOHHOTO )IEMEHTa C TPEIHMHAMH MO BCei BHICOTE CEUEHHMS,

L. T. — neHTp THKECTH NPHBEAECHHOIO CEYEHHSA

Pucynox 6.3 — Cxems! pacnpegenenns temmepatyp (1), Aedopmanmii oT HepaBHOMEPHOro Harpesa (2) m
OCTLIBAHHS (3) NpH NpAMOIHEHEHHOM H3MEHEHHH TEMIIEPATYP N0 BLICOTE CEYEHMH 3JIEMEHTOB

Temnepamyprvie Oeghopmayuu 015 snemMeHmos ¢ mpewyunamu 8 pacmaHymoii 30ue

6.23 Jina y4acTKOB Kene306ETOHHOTO 31EMEHTa, TJIe B PACTSHYTON 30He 00pa3yroTcs TpEeIHHEI,
HOpMAJIBHEIE K IPOJONBHOH OCH 3N€MEHTa, NeOpMallii OT HArpeBa PACCUMTEIBAIOT CIETYIOIIAM
obpaszom.

a) [l jxene306€TOHHOrO 3/IEMEHTA C TPeNMHAMH B pacTAHYTOH 30HE, pacIONONKEHHOH ¥ MEHEE

HarpeTol IpaHu cedeHHS (PHCYHOK 6.3, 6), YIIMHEHHE & OCH DJIEMEHTa H €e KPHBH3HY (—)
PaCCUHTEIBAIOT 110 opMyiam:

]

™ 1”. n i p— |
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| Eow ¢ s 4 b s N
|
b=
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a, by, +a,t. \h—y,
;= bt by.s stm" s ( 0 Y )y‘.; (6.43)
Ay
l — !
(l} — abt b asrm s yr . (644)
r), ho

Cpennuii K03 QHIEEHT TEMIIEPATYPHOTO PACIIMPEHHS Gstm ONPEIEIISIOT, HCXOS U3 CIIEIYIOLIHX
TOJIOKEHHH.

3a cyer cuenneHus 6eToHa C apMaTypoit Ha y9acTKax MexIy TpelquHaMy JedopMaliuy apMaTypbI
yMeHemarorcd. TeMneparypHsle nedopManiy apMaTypEl 0 JIHHE MEXIY TPEIIHHAME HEIOCTOSHHEL
Cpenmnee TeMnepaTypHOe yIAHEHAE apMATYPEI B GETOHE COCTABIIAET
(6.45)

Esm = Olstm Is.

ITpunsB M3MeHEHHS TeMIepaTypHEIX AedopMaluii apMaTypsl B O€TOHE OT HarpeBa II0 TOMY Xe
3aKOHY, YTO H IIDH PacTATHBAIOINEM YCHJIHMHM, 3Ha4YECHHE CpemHero kosddHIHeHTa TeMmepaTypHOTO
pacIIMpeHHs apMaTypsl B 6eTOHe I HEPBOro HarpeBa PaCCUMTHIBAIOT IO (hopMye

Astm = Cpt s (ast . abt) Ws.

Kosppuumenr s, yumreRaromumii paGoTy pacTsHyroro GeToHa MeEXAy TpEIIMHAMM, LT
NPaKTAYECKHX DacYeTOB MOMYCKAacTCs IPHHHMAaTh B 3aBHCHMOCTH OT IPOIEHTA apMHUPOBAHHUS
IIPOJIONIBHOM pacTAHYTOH apMaTyphl SlIEMeHTa HIIH onpenenaTs mo dopmyie (8.137) CIT 63.13330.

mpu 4 =0,3% w=0,7;

opa x4 =0,5% ws=0,8;

mpu u=0,8% ws=0,9;

opu u > 1,0%  ws=1,0.

(6.46)

6) Jlna ydacTKOB Keme300eTOHHOTO 3JJIEMEHTAa C TPENIHHAMH B pacTAHYTOH 30He OeToHa,
pacronokeHHoH y Gonee Harperoif rpaHd cedeHHs (PHUCYHOK 6.3, B), VAJIHHEHHME & OCH DJIEMEHTA

OIIpeAeILTOT o (opMyte (6.43) B ee KPHBH3HY [—1—) - 1o popMmyie
r 1

| t,—a,t
(_) = Lmls —Cply ¥, . (647)

t
r hy

B) Jlns y9acTKOB jeIe300eTOHHOrO 3JIEMEHTA ¢ TPEIMHAMH II0 BCel BHICOTE CeueHHs (PHCYHOK

1
6.3, ) yIIMHEHHE & OCH 3JIEMEHTA U €€ KPHBH3HY (—J PaccUHTHIBAIOT IO GopMyIam:
r !

a t'+a, t
&= sim” s 2 sim” s )’,; (648)

1 -t
[_J - Zomts — Lsimls y (649)

12
r hy—a'

rae  fsu i’ — TeMIepaTypsl apMaTyphl COOTBETCTBEHHO S 1 S
Iy — TeMmepaTypa 6eToHa cXxaTOl rpaHH CEUEHHST;
Gstm, @'stm — KO3 HUIHEHTE], onpenensemsle mo ¢opmyie (6.46) s apmarypel Su S
@bt — K03 QHIMEHT, IPHHAMaeMBbIi 1o Tabimmne 5.6 B 3aBHCHMOCTH OT TEMIIEpATypEl 6eToHa
Gonee UM MEHee HarpeToi IrpaHy CEICHHS;
¥t — INpuEAMaercs no 4.10;
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a'— TOJNIIMHA 3aMHUTHOTO CI0s 60Nee HarpeToi IpaHHy.

1
r) Ilpm PaBHOMEDHOM HAarpeBe Xee300eTOHHOro 3JeMeHTa KPHBH3HY (— OCH DBIIEMEHTA
¥
!

AOTyCKaeTCs IPHHAMATE PAaBHOM HYITIO.
B xene306eToHHEIX anemMenTax B3 06EMHOr0 GeTOHA opu TeMneparype apMatyps g0 100 °C u u3

KapocToliKkoro 6eToHa p TeMmeparype apMaTypsi zo 70 °C s Y9aCTKOB C TPEIIHHAMH B PACTAHYTOM

1
30He 6eTona A0IMyCKaeTCA ONPEACHATE VAIHHEHHE OCH SIIEMEHTA €+ H €€ KDUBH3HY [— o d_JOpMYJIa.M
v

!

(6.39) u (6.40), xak i1 GETOHHEIX 3IEMEHTOB 6e3 TPEIIHH.

6.24 JTns y4acTKOB xene306eTOHHBIX SJICMEHTOB, I'/IE B PaCTAHYTOH 30HE 00pa3yroTCs TPEIHHEL
HOPMAJIGHEIC K IPOZOJBHOH OCH 3JIEMEHTA OT yCaAKH GETOHA, P OCTHIBAHHH YKOpOYeHHE & OCH

1
3IIEMEHTA H €€ KPHBH3HY ( —-] AOIyCKAeTCA HaXOmUTh 1o hopMynam (6.41) u (6.42).
¥ cs
6.25 IlpenenbHo JONMYCTHMBIE AeopMaluE OT BO3ACHCTBAS TEMIEDPATYpEl B SIE€MEHTAX
KOHCTPYKIHH, B KOTODEIX Tpe(yeTcsi HX OrpaHHYEHHE IPH HarpeBaHHW H OXJIAXKIEHHH, CIEIAyeT
YCTaHABIIMBATE B HOPMATHBHEIX IOKYMEHTAX 1O IPOEKTHPOBAHHUIO COOTBETCTBYIOIIAX KOHCTPYKIIHH, a
TIpH HX OTCYTCTBHH — yKa3bIBATh B 3a[JaHHH Ha MPOEKTHPOBAHHUE.

Pacuem ycunuii om eo3oeiicmeun memnepamypul

6.26 Omnpenenenue ycHmiii B CTaTHIECKH HEONPENETHMEIX JKEIe300€TOHHEIX KOHCTPYKIHAX OT
BO3/ICHCTBHA TEMIEPATyphl CIEAYET IPOBOLHUTE IIO $opMynaM CTPOHMTENBHOM MEXAaHWKM, IyTEM
TIOC/IeNOBaTEIbHBIX MPHOIMKERHH C IPHHATHEM JeHCTBHTEIBHON ECTKOCTH CeUeHHMiL.

Ecnu onpenenenue ycanmit B MIOCKOM CTaTHYECKH HEOIpENeMMOM CHCTEME IPOBOJIAT METOOM
Cul, TO B OOIEM ciyJae IEpEMEINEHHs IO HANDABIEHHIO THITHAX HEH3BECTHEIX B CHCTEME

KaHOHHYECKHX YPaBHEHHH BEIMHCIAIOT IO (GopMyITe

=S (MM st NN st 00
5,k Z! Dx +Z.(l)‘EbrArea‘,x +Z‘0|.# GfAred,x ’ (650)

e Aredx, D: — IpHBeNeHHBIE TNOMAZb M JKECTKOCTh SIEMEHTA B CEYCHHAX, ONpEHNeIEMEIE II0
dbopmymnam (6.17) macrosmmero croza npaBui # (8.43) CIT 63.13330.

B Buipaxenun (6.50) mms HeMacCHBHBIX CTCDPXHEBBIX KOHCTPYKIHM TPETBEMM HHTErPAJIOM,
YIMTHIBAIOIEM JNeopManue CIOBHTa, MOXHO IIpeHeGpeds. Ilpu pacuere xene306eTOHHBIX

M "
H3rHOAEMEIX, CHATHIX MM PACTAHYTHIX HIEMEHTOB, KOIIA €9 = e 2 0,8%p, ¢ mocraTouHoi 115 pacyeTa

TOHUHOCTBIO MOXHO HE YYHTHIBATH M BTOPOH HHTErpall, BEIDAXKAOINMH IPOIOJBHEE Ae(OpMAIHH
3JIEMEHTOB.

6.27 Eciti HCKITIOYHTH BO3MOKHOCTE XPYIIKOTO PaspyImieHHs, TO COrNIaCHO TEOPHH IIPOYHOCTH, 33
TIPCAICIIEHOE COCTOAHHE KOHCTPYKIMH NPHHAMAIOT TaKOE COCTOAHME, KOIZA PY TIOCTOSHHOM YCHIAH
SHATATENBHO yBEIWIMBAIOTCA Jeopmanun. Takoe COCTOSHME KOHCTPYKIHH XapaKTepH3yeTCs
00pa3oBaHKeM IIACTHYECKHX IMAPHAPOB C TIPEBpAEHHEM CTaTHIECKOH CHCTEeMBI B MexanusM. [Ipu
BO3NCHCTBHH TONBKO TEMIIEPATYPHBIX YCHJIHM IPEEeNBHEIM COCTOSHHEM KOHCTPYKIHM SBJISETCS
00pa3oBaHHe MIACTHIECKHX MIAPHADOB C IIEPEXONOM CHCTEMEI B CTATHIECKH omnpepemmyto. C
00pa3soBaHHeM IUIACTHYECKHX WIAPHHPOB CHIKAIOTCS TEMICPATYpHBIE YCHINSA, HO pa3pyIIEHHS

KOHCTPYKITHH HE HPOHCXOIUT.

6.28 Jlns KOHCTpyKIHit, 33 NpeNeBHOE COCTOSHHE KOTOPEIX IPHHUMAIOT 00pa3oBaHue IIEPBOTo
HIH TaKkOro KOJHMYECTBA INIACTHYECKHX MMApHHPOB, KOTZAA CHCTEMAa NPEBPAIAETCS B CTATHUECKH
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OHpPEAETMMYI0 KOHCTPYKIHIO, PacieT IO HECYIeH CIIOCOGHOCTH BEIYT Ha COBMECTHOE IEHCTBHE
YCHIMH OT TeMIepaTypsl W Harpyskd. JIns KOHCTIpYKIHH, 3a IpeJIeNIbHOE COCTOSHAE KOTOPBIX
OpPHHUMAIOT 00pa3oBaHWe NOCHENHErO IIACTHYECKOIO IIapHHpa, KOTAa CHCTEMA IIPEBpaIacTcs B
MCXEHU3M, pacter 0 HECyImeH CIIOCOGHOCTH BEyT METOLOM NPENENbHOTO PABHOBECHS HA [ICHCTRHE
YCHIIHH OT Harpy3ku 6e3 yuera TeMIepaTypHEIX YCHITHiL.

6.29 Jlnsa Gonbieii yacTy xene306eTOHHEIX SIeMEHTOR IIPH BO3JAEHCTBHU TEMIEPATYPhl MOXKHO
AOIYCTHTE ONpPENEIECHHE MKECTKOCTH i Hamboliee HANpsHKEHHOTO CEYEHHS OT COBMECTHOLO
BO3JICHCTBHSA TEMIEPATypHl M HATPY3KH, IPHHUMAs €€ MOCTOSHHOA IO JUIHHE ONHO3HAYHOM 3IIOpEI
MOMEHTOB. Jlng Gosiee TOIHOrO ONpeAeNeHns Yormii B IIPEBApHTENIEHO HANPSKEHHEIX 3IEMEHTAX, a
TAKKE B CKATBIX MIIH H3rHOaeMBIX cnabo apMHPOBAHHEIX JEMEHTAX C HEHaNpsraecMoH apMarypoi, y
KOTOPEIX y49acTKH Ge3 TPEIWH 3aHUMAIOT 3HATUTENBHYIO JIHHY IPOJIETa, XECTKOCTh ONPEAEIIIIOT ¢
Y9€TOM pacupeAeNeHAs TPEIHH 110 JJIMHE OT COBMECTHOTO BO3IEHCTRHS TEMIIEPATYPEI X HATPY3KH.

6.30 KpuBu3sny jxene306e TOHHEIX 3IEMEHTOB MOCTOSHHOTO CEYEHHS C TPEIIMHAMHM B PaCTAHYTOM
30HC BEMHUCILIOT 11 Haubollee HANPSHKEHHOIO CEYEeHHS, a JUIi JPYTHX CEYEHHH NPHHAMAIOT
[IPONOPIHOHATEHO H3MEHEHHIO H3THOAIOMEro0 MOMEHTA.

6.31 3HaumTENLHAT YACTE XKENE306ETOHHEIX SIIEMEHTOB B yCIIOBHAX BO3ACHCTBHA TEMIEPATYpEI
paboraer ¢ Tpem@HaMH B pactaHyrod 3oHe. IIpm HX pacyere cmocoGOM MOCHENOBATENBHEBIX
OpHOIIMKEHHY BHAdYane CTaTHYECKH HEOIIPENENMMMYIO KOHCTDYKIIMIO PACCUHTEIBAIOT Ha AEHCTBHE
HAarpyskd H TEMIIEPaTypsl [PH MHHUMAIBHONH JKECTKOCTH DJIEMEHTA. Jnsa npenmeapurensHO
HAMDPDKCHHBIX SJIEMEHTOB, pafoTaromux 6e3 Tpemmus, menecooOpasHO it [IEPBOTO MpHOIIMKEHHS
IIPUHHMATE JKECTKOCTh 3JIEMEHTOB, Kak JUI YOpyToi CTamga paGoTsL.

6.32 Ilpu KpaTKOBpPEeMEHHOM HEPaBHOMEPHOM HarpeBe II0 BEICOTE CEYEHH: >Kene300eTOHHOro
JIEMEHTa TEMIICPATyPHEH MOMEHT C IOBEINIEHHEM TEMIIEPATYPHI CXKATOH 30HEI HapacTaeT, H TeM
MHTCHCHBHEE, 9eM GOIIBINE MPOIEHT apMUPOBAHHS, H BHIIIE IPOYHOCTE GeToHa. ITpu KpaTKoBpeMEeHHOM
Harpese KpaiHEero BOJIOKHA CXaToi 30HHI Geroma mo 500 °C — 600 °C Habmonarorcs HaubonbInHe
TEMIIEPaTypHEIE MOMEHTEIL

MomMenT oT HepaBHOMEpHOTO HarpeBa GeTOHA MO BEICOTE CEUYESHHS IIPH paBHOMEPHOM Harpese
OeToHa MO [IMHEe 3EMEHTa, 3aNellaHHOrO Ha OIopax OT MOBOPOTA, & Talke B 3aMKHYTEIX paMax
KOJIBIIEBOTO, KBAJpaTHOTO H MHPAMOYTONBHOrO OYEPTAHHH, HMEIOIHEX OJUHAKOBEIC CeYeHHs,

PacCIMTHIBAOT IO hopMyIte

1
Mcsc = (_J D, (651)

r

1
roe (— — KpPHBH3HA OCH 3JIEMEHTA OT H3MEHEHHUS TEMIIEPaTypEl, KOTOPYIO OIPEAEIISIOT IO (I}OPMYJI&M
'

(6.40), (6.42), (6.44), (6.47), (6.49);
D — xecTKoCTh ceveHwus, onpenesemas mo ¢opmye (8.143) CIT 63.13330.

6.33 MOMEHT Np¥ OCTEIBAHUHE OT YCAJIKH H ION3YIeCTH OETOHA OIpeleNsroT o hopmyie (6.49),
CHHTAT KPHBH3HY PABHOH CyMME KPHBH3H OCH DJIEMEHTA IPH OCTEIBAHHH OT YCAIKH H OT TII0JI3Y9ECTH
6eTona. KpuBH3HY OCH 51€MEHTa IPH OCTHIBAHHH OT ycamiu 6eToHa BEYHCIIIOT 10 (opmymne (6.40) u
OT HonsydJectu GeToHa o dopmyme

1) __ 08(M,-M))
(;l -5 (6.52)

rae M; u M;' — MOMEHTEI, BO3HHKAIOMHAE COOTBETCTBEHHO IOpH KPaTKOBPEMEHHOM H JUIMTEIBHOM

BO3IEHCTBUAX TEMIIEPATYDEL
Hawn6onbmue TEMIICpaTypHbIC MOMEHTEI BO3HHKAIOT IIPH IIEPBOM KPaTKOBPEMEHHOM Harpese.

Ilpy MOBTOPHBIX KpATKOBPEMEHHEIX HArpeBax M IUTHTENHHOM HarpeBe TEeMIEpaTypHEIE MOMEHTEI
MEHBIIE, YeM [IPH IIEPBOM Harpese. ——

S T 1§ =
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6.34 TemmepaTypHEIE MOMEHTSI B COOPHEIX JKelTe3006TOHHBIX 3TEMEHTAX TEILIOBEIX arperaroB
3aBACAT OT BHJA CTRIKA apMaTypel M IIPOYHOCTH pacTBOpa B INBe. 1eMIepaTypHEIE MOMEHTHI B
9NIEMEHTAX CO CTEIKOBBIMH HAKJIaZIKaMH M3 apMATyphl U B IIBE:

C MECTKHM pacTBOPOM IPOYHOCTEIO, PABHOMH MPOYHOCTH GETOHA — TaKHe e, KaK B MOHOJIATHOM
JJIEMEeHTe;

C PacTBOPOM ILIaCTHIHOH KOHCHCTEHIMH, IPOYHOCTH KOTOPOTO B TPH pa3a MEHBINIE IPOYHOCTH
OeroHa, — crnemyer yMeHbIHTE Ha 15 % ;

C TENJIOH3O0JAITHOHHEIM pacTBOPOM — YMEHBIIHTE Ha 30 %.

TemmepaTypHble MOMEHTEI B 37IEMEHTAX CO CTLIKAMH apMaTypel M3 KOCBIHOK M HAaKJI4IOK H3
JCTOBOM CTaJIM M U3 YToNKoB Ha 50 % MeHbIIe MOMEHTOB B 37eMeHTe 6e3 CTHIKA.

6.35 Ilpa COBMECTHOM BO3HEHCTBHHM YCHIHH OT TEMIEPATYPEl M HAarpy3Kd C YyBEeJIHYEHHEM
HarpySKH IPOHCXOZUT CHIDKCHHE TEMIEPATYPHBIX YCHIHH BCIEICTBHE Pa3sBHTHS IUIACTHIECKHX
nedopmarmii GeToHa B apMaTyphL. B aeMeHTe, KecTKo 3ameTaHHOM Ha OIlopax, KOraa MOMEHTHI OT
HArpy3Kd M TEMIICpaTyphl CyMMHPYIOTCS B ONIOPHBIX CEYEHHMSX, TEMIIEPATYPHEIE YCHIIHA BIMAIOT Ha
00pasoBaHye NEPBBIX IUIACTHYECKUX MAPHEPOB, HO 3HAYEHHE HX CHEKaeTcs Ha 50 % u3-3a PpasBHTHS
IUIACTIECKHUX e opmanmii cikaTust GETOHA M apMaTyphI, HATPETHIX [0 BEICOKUX TEMIIEpATyp. Y CHIIHA
Tp# 06pa30BaHAN IEPBEIX IIIACTHIECKHUX MAPHAPOB Gy LyT PaBHEI

Mowm = M, + 0,5M, (6.53)

rae Mom, Mo 1 M; — MOMEHTHI COOTBETCTBEHHO IIPH 06pA30BAHUH IEPBEIX IJIACTHYECKUX IMApPHUPOB
Ha omopax, OT Harpy3K# H TEMIEPaTYpHOIr0 BO3NEHCTBH.

Mo 06pa3zoBanms NepBBIX MIACTHYECKHAX MAPHAPOB HA OITopax XKeCTKO 3a/eJIaHHOro H3arubaeMoro
SJIEMEHTA, B IIPOJICTE MOMEHT OT Harpy3KH CHIDKAeTCs M3-3a 00pa3oBaHHUs TeMIIEpaTYPHOI0 MOMEHTA
Apyroro 3Haka. Ilocne 06paszoBaHHa ONOPHBIX IUIACTHYECKHX NMIAPHHPOB XKEIE300CTOHHEN! 3IeMEHT
TIPCBpAINACTCA B CTATHYECKH ONPENENMMYIO KOHCTPYKIHIO. TeMIepaTypHBIf MOMEHT B IIpOIETe
TIPONIa/IaCT, H OCTACTCS TONBKO MOMEHT OT Harpy3ky. [TonHoe paspylneHne 3eMeHTa IpOUCXOMHT IPH
00pa3soBaHHM ILIACTHYECKOr0 IAPHHPA B CepeNHHE MPOJIETa, KOrJa B HArpeToi A0 BEICOKMX
TEMIICpaTyp apMaType pe3KO YBeIHYMBArOTCA IIACTHIECKHE Ne(OpPMAIHH.
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7 Pacuer 31eMeHTOB GeTOHHBIX H 7Ke/1€300€TOHHBIX KOHCTPYKIIHH 110 npeaeJbHbIM
COCTOSHHAM NepPBOi rpynnel

Pacger GeTOHHEIX 3J1eMEHTOB 0 IPOYHOCTH

Ocnosnuie nonocenus

7.1 PacdeT IO IPOYHOCTH SMEMEHTOB GETOHHEIX KOHCTPYKIMH, MOJABEPraloMUXCA BO3AEHCTBHIO
TIOBBINICHHEIX M BBRICOKAX TEMIEPAaTyp, CIECAYET HPOBOJMTH U CEYCHHM, HOPMAIBHBIX K HX
IPONONEHOH OCH, Ha ocHOBe momoxeHmd CII 63.13330 ¢ y4eToM AOIONHHTENHHBIX TpeboBaHwmii
HAaCTOALIETO CBOJIA IIPABHIL.

s GETOHHBIX 3/IEMEHTOB, IpeJHA3HAYECHHBIX UL paboTEI B YCIOBHAX BO3EHCTBHSA IIOBEI-
INCHHEIX H BBICOKMX TEMIEparyp, CIEAyeT NPOBOAUTH pacdeTsl [0 INPOYHOCTH Ha JAeHCTBHE
IIPOROJIbHEIX CKHMAIOIMNX CHII M HA MECTHOE C)KaTHE IIPH IIOCTOSHHOM Harpese.

Ilpu pacuere GETOHHBIX 3IIEMEHTOB HA IEHCTBAE CXMMAIOMEH CHIBI CIEIYeT YYUTHIBATH
IehopManuy OT HepaBHOMEPHOTO Harpesa 6ETOHA II0 BEICOTE CEYEHH S, omnpenenseMele 1o 6.22-6.25 u
8.15, cyMMHpys HX C 9KCIEHTPHCHTETOM HIPOXONBHON CHITHI €o. OKCIEHTPHCHTET MPOJIOIBHOM CHIIEI €,
OTHOCHTEIBLHO IEHTPA TAKECTH NPHBEIEHHOIO CEYEHHS ONPENENAIOT KaK CYMMY 3KCIIEHTPHCHTETOB
TIPOMONBHOMH CHIIBI B3 CTATHYECKOTO pacdeTa KOHCTPYKIHMH | CIIyqailHOTO €4, OIpeenseMoro mo 4.17.

Ecma nedopmanum oT HarpeBa yMEHBIIAIOT SKCIEHTPHCHTET IPONOIBHOMN CHIBI €, TO HX HE
YYMTEBIBAIOT B JAJbHEHINEM pacyierTe.

Breyenmpenno cocamuie 6emonnvie snemenmol

7.2 Pacyer BHENIEHTPEHHO CXATHIX GETOHHEIX 3IEMEHTOB, IIOJBEPrAIOMHEXCS PaBHOMEDHOMY H
HEpaBHOMEPHOMY HAarpeBy IO BEICOTE CEYEHHS C TEMIeparypoii GetoHa Hanbolee HarpeToil Irpadd 10
400 °C, Heobxonumo BBIIONMHSTE IO dopmymnam (7.1) m (7.3) CII 63.13330.2012, B KOTOpBIX BMECTO
PacyeTHOro CONPOTHBICHHS 6eTOHA Ry NPHHUMAETCA Rp,em, BEIGHCIsIEMOE IO (hopmye (5.1) ¢ yaeTom
ko3¢ bunmenT ycnosrif paGoTsl GETOHA Y5, IPHBEIEHHOTO B TAGIHIE 5.2, B 3aBHCUMOCTH OT cpenHei

TEMIIepaTypEl 6€TOHa CHKATOH 30HBI CEYEHHS.

IIpa HepaBHOMEPHOM HarpeBe IO BEICOTE CEYEHMs C TeMIepaTypoit Gerona Hambomee HarpeToi
rpanu Gonee 400 °C pacdeT BHEIIEHTPEHHO CKATHIX IEMEHTOB CIIEAYET IPOBOLHKTE C Y4ETOM pa3Iudus
IPOYHOCTH GETOHA MO BEICOTE cedeHHs. CedeHue MO BEICOTE pasfeNsIOT Ha ABE YacTH, HarpeTsIx 1o
TeMIepaTypsl MeHee u Gonee 400 °C.

7.3 Ilpoepky NpOYHOCTH BHEUEHTPEHHO CXATHIX OETOHHEIX DJIEMEHTOB G y4eToM
CONPOTHBIICHHs OETOHA PacTAHYTOH 30HBI CIeyeT NPOBOAMTE 1o (opmynam (7.4) u (7.5) CII
63.13330.2012, B KOTOpBIX BMECTO PACYETHOTO CONMPOTHBIEHHS GeToHA Ry CleoyeT NPHHEMATE Rpy,
BEMHCIIIEMOE IO (opmyite (5.3) ¢ yaeToM Kosdduimenta yenoBmii paboTel GeToHa Yut, IPABEJICHHOTO
B Tabimme 5.2:

IIpH HArPEBE CO CTOPOHBHI CXXATOH 30HBI — B 3aBHCHMOCTH OT CpefHel TemmepaTypsl GeToHa
PacTAHYTOH 30HEI,

TIpH HarpeBe CO CTOPOHEI PACTAHYTOH 30HEI — B 3aBHCHMOCTH OT TEMIEpaTyphbl 6eTOHA pacTAHYTOM
rpaHy.

Hawbonemas temmeparypa GeToHa ckaTolf 30HEI CedeHHA JEMEHTOB He MOIDKHA [IPEBBINATE
IPEIEIBHO OMYCTHMYIO TEMIIepaTypy npuMeHenus OeToHa, ykasannyio B TOCT 20910.

Kospduuuent m, sxonammii B gopmynsr (7.4) u (7.5) CII 63.13330.2012, PacCYMTEIBAIOT IIO
Gopmynam (7.6) u (7.7), npuHEMas MOMEHT HHEpIUH Ce4eHUs [ paBHEIM lred, KOTOPEIA CIIEAYET
onpezaendrTs mo 6.16-6.21 6e3 yuera apMarypsil.
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Hzzubaemuvie bemonnbie 3nemMenmul

7.4 Wzrubaemele GETOHHEIE OSIEMEHTH, IIOJBEPTalONIHEcs BO3LECHCTBHIO TEMIIEpPATYPEI,
AOIyCKAaeTCs MPUMEHATH TONBKO B CIIyYae, €CIIH OHH JIEXAT HA FPYHTE HIM CIIEIHAIBHOM NOATOTOBKE,
H, B BUJIE HCKIIOYCHHS, B APYTHX CIy9asX IIPH YCIOBHH, 9TO OHH PaCcCYUTHIBAIOTCS HA HAIPY3KY OT
COGCTBEHHOTO BeCa, H 10J] HAMH HCKIIOYAETCs BOSMOXHOCTE HAXOXIEHHS JHOel 1 060pyI0BaHHs.

Pacuer n3rubaeMeIx GeTOHHBIX 3EMEHTOB CIEAYET MPOBOIHTE B3 yenopws (7.8) CIT 63.13330, B
KOTOPOM BMECTO pacueTHOI'O CONPOTHBJICHHA OeToHa Rj clenyeT HNpUHAMATE Rpy, BEIYHCISEMOE IIO
thopmyure (5.3) ¢ yuetom xos¢dummenTa ycopuii paGoTsI 6eTOHA 7, IPEBEAEHHOrO B TabmHue 5.2.

IIpu HEpaBHOMEPHOM HarpeBe IO BHICOTE CEYEHHS ¢ TEMIIEPaTypoi GeToHa Haubomee HArpeToil
rpand cemme 400 °C MOMEHT CONpPOTHBIEHHMA CedeHHS W/ CNENYeT ONPEHeNsaTh C Y4eTOM
XapaKTepHCTHK IPUBEACHHOTO CeYeHH 1Mo 6.22—6.25.

7.5 PacaeT a11eMeRTOB GETOHHBIX KOHCTPYKIH HA MECTHOE CXaTHe (CMSTHE) cleayeT IpOBOIHUTE
o CII 63.13330 u nononauTeNsHEM TpeboBarmsaM 7.22.

Pacuer xe/1e306eTOHHBIX 31EMEHTOB 110 HPOYHOCTH

7.6 Xene3obGeToHHBIE 3NEMEHTHL, paGOTAlOMME B YCIOBHMSX IOBEIIEHHBIX M BEICOKHX
TeMIepaTyp, paCcCIMTEIBAIOT IO IPOYHOCTH Ha AEHCTBHE M3rHOAOIMMX MOMEHTOB, IPOAOIBHEIX CHIL,
NOICPEIHBIX CHI, KPYTAIDMX MOMEHTOB M Ha MECTHOe MAeHCTBHe HArpy3kH (MECTHOE CXKaTHe H
npojaBiuBaHKe) Ha ocHoBe momoxkenmi CIT 63.13330 ¢ yueToM JOMONHHTENBHEIX yKazaHHi

HaCTOALICI0 CBOJA ITPaBHIL.

Pacuem no npounocmu cexenuil, HOPMAaNLHBIX K NPOOOTLHOI OCYU SNEMEHMA

7.7 Bo Bcex dopmynax CIT 63.13330 BMecTO pacdeTHEIX CONPOTHBIEHHi GeToHa Rp cienyer
IpAHAMATE Rb,em, OLpEzensieMoe 1o popmyie (5.1), ¢ yaerom xosddpunuenTa ycnopuit pabots: 6eTona
Yer, OTIpEAENIAEeMOro mo Tabmme 5.2:

AL S]IEMEHTOB NPAMOYTONBHOIO M KOMBIEBOTO CEYEHHIH, a TaloKe TABPOBEIX CEYEHHH C IOIKOH B
PacTAHYTOH 30HE — B 3aBHCHMOCTH OT CpeIHel TeMIepaTypsl 6ETOHA CHKATOMH 30HEI CEYEHHUS,

AT NBYTaBPOBIX M TABPOBEIX CEUCHHMH C MOJKOH B CKATOH 30HE — B 3aBHCHMOCTH OT CpegHeH
TeMIIepaTyphl 6ETOHA OTAETBHO CHKATOMH 30HEI pebpa M CHKATHIX CBECOB IIOJIKH.

Cpenmioo Temnepatypy GeToHa CXKaTOM 30HEI IPSMOYTONBHEIX CEISHHM IIPH &< &g momyckaercs
NpHHAMATS 110 TEMIIEpaType 6eToHa, pacIoJIOXEeHHOro Ha paccTossHEH 0,2/40 OT CXKaTOM IPaHH CEHEHHS.
Ecmu x = {zho, WA CcedeHHe MONHOCTEIO cxkato (¥=F), K03((HIHEHT ycnoBuii paboTel 6eToHa Hy
AOITyCKaeTCs NIPUHUMATE B 3aBHCHMOCTH OT TEMIEparyphl 6ETOHA, PacloNOXKEHHOTO Ha PaCCTOSHHH

0,5x oT cxaToi rpaHM cedeHHs.
IIpu pacuere Ha Harpys3xy HauGoibmas TeMnepaTypa GETOHA CKATOM 30HEI CEICHHS DIEMEHTa He

AOJDKHA MPEBBINATE NPEAETBEHO NOIYCTHMOMN TeMIlepaTypsl IpAMeHeHus GeToHa, ykasansoi B TOCT
20910. Ionky, pacroo:xeHHas B paCTSHYTOH 30He, B pacdeTe He YYHTEHIBAIOT.

7.8 Bo Beex dopmynax CIT 63.13330 BMecTO pacueTHBIX CONPOTHBICHHI apMatypsl Rs 1 Rsc ciie-
AYET NPHHUMATH COOTBETCTBEHHO Ry M R, Olpenensemsie mo dopmynam (5.15) u (5.16) ¢ yderom
koaprunrenta ycnoBuit paGoTHl apMaTypHl J%: mO Tabmume 5.14 B 3aBHCHMOCTH OT TEMIIepaTyphl
COOTBETCTBYIOMEH apMaTypsl. [Ipa 3ToM TeMmepaTypa apMaTypsl He TOJDKHA HPEBHIIATH IPENeTEHO
AOIyCTAMOH TEMIEpaTyphbl IPEMEHEHHS apMaTypPHI, yCTaHABIIHBAEMOii 10 pacyery (Tabmuna 5.1 1).

7.9 Bo Beex ¢opmymax CII 63.13330 criemyeT y4MTEBATH CHMKEHHE HAYANBHEIX Moaynei

ynpyrocta 6etoHa Ej 1 apMaTypsl Es OT TeMIEpaTypHBIX BO3AEHCTBHIA.

BmecTo HawankHoro momyns ympyroctw Geroma E; B dopmynax CII 63.13330 cmemyer
IpUHUMATE Ej: IPH KPaTKOBPEMEHHOM AEHCTBUH TEMIIEPATYPEI H HAIPY3KH (II0 tdopmyne 5.5) u Ep; ipu
ATATENEHOM JCHCTBHH TEMIEPaTypPEI B Harpysku (mo dbopMymne 5.6).

Bmecto HavamsHOro Momyms ympyrocrs apMatypel E; B dopmymax CII 63.13330 creayer
npuHEMATE Ey (10 opmyine 5.19).




.
5:}

CII 27.13330.2017

7.10 Ilpm onpeneNeHAr rPAHATHOTO 3HAYEHHS OTHOCHTEBHOM BEICOTEI CIXATOM 30HEI GeToHa &r
no gopmyne (8.1) CII 63.13330.2012 3HaueHHs OTHOCHTENBHOM AeOPMAIHE CXKATOTO GETOHA IPH
KpaTKOBPEMEHHOM HarpyKE€HHH €52 IPH HAUPSDKEHHUAX, PABHBIX Rj,tem, CIEAYET MPUHEMATE OO Tabame
53

Ilpounocme uzzubaemerx snemenmos

7.11 Pacyer 110 mpoYHOCTH CedeHH I H3rHGaeMEIX 3JIEMEHTOB IPOBOAAT 10 (hopmyam (8.3)~(8.9)
CII 63.13330.2012 ¢ ygetom 7.7, 7.8 u 7.10.

IIpounocme eneyenmpenno cocamvix anemeHmos

7.12 PacyeT mo NpPOYHOCTH NPSAMOYTONBHBIX CEYEHHH BHEIICHTPEHHO C)KAaTBIX 3JIEMEHTORB
IpOBOZAT 110 GopMyrnam (8.10)—8.17) CII 63.13330.2012 ¢ yuerom 7.7-7.10.

I1pu pacueTe BHENEHTPEHHO CXKATHIX 3EMEHTOB PACCTOSHHUE OT TOYKH PHIOKEHHS IPOXOIEHOM
CHIBI N /10 IIEHTpa TSDKECTH CeYeHHA PACTAHYTOH HIIH MEHee CXaTol apMaTyphI CIIEAYeT ONPeAe/IATS C
y4ETOM NPONIONBHOrO H3rKba (Iporuba) sNeMenTa OT HePABHOMEPHOTO BO3EHCTBHSA TEMIEPATYPEI 110
BBICOTE CEYECHHS dIIEMEHTA ¢; IO (hopMyIte

h, —a' 7.1
——+ e (7:A)

TAe e — BENMYHHA IIPOJONEHOrO M3ruba (mporuba) sIeMeHTa OT HEPABHOMEPHOTO BO3ZEHCTBHA
TEMIIEPATYPEI 1O BHICOTE CEYECHMs JIEMEHTA, PaCCUHTEIBaeMas 1o GopMyJIe

e, = G).: 12/8, (7.2)

e = g +

1 s
roe (;) — KPHBH3Ha IIPOJOIBHOH OCH 3JIEMEHTa OT TEMIEPaTypbl, pacCCYUThIBaeMan I10 li)OpMyJIaM
t

(6.34), (6.40), (6.42), (6.44), (6.47), (6.49);
lo — pacuernas amaHa 3neMenTa, onpenensemas no CIT 63.13330.2012 (myrxr 8.1.17).

7.13 Tlpm mpoBepke IPOYHOCTH MPSAMOYTONBHBIX CEYCHUI BHELICHTPEHHO CXKATHIX 3JIEMEHTOB C
apMaTypoH, pacIONOXEHHOH y HPOTHBONONOKHEIX B IUIOCKOCTH H3rH0a CTOPOH CEYeHW, IpH

/
SKCHEHTPHCHTETE IPONOIBHOM CHITEI g < -3% H THOKOCTH zo <20 no ycnopmo dopmym (8.16) CIT

63.13330 cnenyer yuMTHIBATE BIMSHWE HarpeBa Ha IPONOJNGHEIA H3rH6 3JIeMEHTA. Jna sToro B
topmyary (8.17) CII 63.13330.2012 BBOZAAT KO3DHIHEHT @7, © N PacCUUTEIBAIOT O tdopmyne

N =g @ ( Rbtem Ared + ZRest As ), (7.3)

Iie  Ared — MpHUBEICHHAS IUIOMANE IPSMOYTOIBHOIO CEYEHH S, PACCIHTLIBAEMAS 10 dopmyne (6.16);
ZRest As— cyMMa Npou3BeieHHi nomaneit IpoIoNEHOM apMaTypsl, yCTaHaBIHBAEMOM 10 KaXI0H
CTOPOHE CEYCHHS, Ha PACYCTHBIE CONPOTHBIICHHS apMaTypPhI CKATHIO, PACCIATHIBAEMEIE
B 3aBHCHMOCTH OT TeMIepatyp o gopmyie (5.16);
¢ — KxoadduuuerT IposoMBEHOro H3ruGa, onpenenseMsi mo Tabune 8.1 CIT 63.13330;
lo — pacueTHas JUIMHA 3NIEMeHTa, onpenensemas mo CII 63.13330.2012 (mynkr 8.1.17);
@: — KOS(Q(}HIMEHT, YIUTHBAIOIMH BIMIHHE HarpeBa Ha TPONOJIbHEIN HM3THO 3IEeMeHTa,
KOTOPbIH IPHHIMAETCS PABHBIM IIPH TEMIIEPATYPE GETOHA B LIEHTPE TSIKECTH CEYEHHS:

100°C ............ o = 0,95,
200°C ............ 0 = 0,90,
300°C ............ 0=0,85,
500°C ............. 0=0,75,
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IIpounocme pacmanymeix snemenmos

7.14 Pacuer mo mpPOYHOCTH CedeHHi OEHTPAIbHO-PACTAHYTHIX 3JIEMEHTOB IPOBOJAT IIO
dopmynam (8.18) u (8.19) CIT 63.13330.2012 ¢ yuetom 7.7, 7.8 m 7.10.

Ilpu pacyeTe HEHTPaIEHO-PACTAHYTHIX JKENe306€TOHHEIX 3NIEMEHTOB, HEPaBHOMEPHO HArPETHIX
0 BEICOTE cedeHms, B (opmyne (8.19) CIT 63.13330.2012 npaeas uacTs YPaBHEHHS 3aMEHAEeTCs
CYMMOH NpOH3BE[CHHH IUTOIANH apMaTypHl, PAcIIONOKEHHOH IO KaXIOH H3 CTOPOH CEYeHHs, Ha
PacieTHOE CONPOTHBICHHE apMaTypsl Rs; ® Ko3(pduumenT ycnosuii paGoTEI apMaTypel Y,
[IPHHAMAEMBIH 110 Tabimne 5.13 B 3aBHCHMOCTH OT TEMIIEpaTyphl COOTBETCTBYIOIEH apMaTypEL

7.15 Pacuer mO NIPOYHOCTH CedeHmit BHEIEHTPEHHO PACTAHYTHIX 3JIEMEHTOB MPOBOJAT B
34BHCAMOCTH OT IOJIOXEHHA NPOAONEHOMH CHiEl NV ito dopmynam (8.20) — (8.25) CIT 63.13330.2012 ¢
yuerom 7.7, 7.8 m 7.10.

Pacuem no npounocmu nopmanvubix cevenuii na ocHose HenuHeliHOT Oeghopmayuonnoii modenu

7.16 Ilpu pacueTe NPOYHOCTH B YCIOBHSX BO3NEHCTBUS TEMIEPaTyp, YCHIHA U AehOopMalHy B
CCUCHHMH, HOPMaIbHOM K HPONONBLHOH OCH OJI€MEeHTa, ONpENeNAIOT HA OCHOBE HETHHEHHOM
AeOpPMaNHOHHOM MOJIENH, HCTIONB3YS YPABHEHHS PaBHOBECHS] BHEIIHUX CHJI H BHYTPEHHEX YCHIIUi B
CCYCHHH 3]IEMEHTA C yIETOM H3MEHEHHS CBOMCTB GeTOHA H apMaTyPHI OT BO3IEHCTBHS TEMIEPaTYpEL.

O6mme momoxeHWs pacdeTa, pacHeTHBIE 3aBHCHMOCTH MEXIy YCHIHAMH H JedopManasaMu,
METO/uKa pactera 0 NPOYHOCTH HOPMAILHEIX CEeYeHHMH CieMyeT IPHHEMATE 110 dbopmynam (8.26) —
(8.54) CII 63.13330.2012 ¢ yuerom 7.7-7.10.

Berom mo BEICOTE ceweHms pasbuBaloT Ha JJIEMEHTApHEIE YYacTKH C OJHMHAKOBO
Ae(OPMHPYEMEIME CTEPIKHAME apMaTypEL. Hnarpammy nedopmupoBanus 6eTOHA Ha CHKAaTHE CTPOST
JUIs CPEIHEH TeMIeparypel GeToHa CxaToif 30HEI (PHCYHOK 5.1). Jlmarpammy nehopMHpOBaHHS
apMaTyphl CTPOAT ML TEMIIEPATYPEI €¢ HarpeBa (pUCYHOK 5.2). Jlo MOMeHTa pa3pyImeHus cobIomaeTcs
YCIOBHC DaBHOBECHS BHCIIHWX CHJI M BHYTPEHHHX YCHJIHH C YYETOM ILIOCKOIO nehopMHpOBaHHAS
cedeHHs. MOMEHTHYIO OCh PeKOMEH/IyeTcsl BEIGHPATh Ha CHKATORH IPaHH CEeYCHHA.

Kputeprem ncuepnanms npovHOCTH HOPMANBHOTO CEUEHHS SBISETCS JIOCTHIXKEHHE KpaeBoi
Aedopmaruedi cxaToro GeToHa ee NPeAENBHONO 3HAYCHHS 2.

B CKarbIX KONOHHAaX @pPH HYETHIPEXCTOPOHHEM BO3CHCTBHH TEMIIEPATYpEl ONPEAEIISIOT
PACIPEJICIICHHE TEMIIEPATYP [0 CEYCHHIO KOJOHHEL Cedenne pa3sGHBAIOT Ha ITOJEIE TIPSIMOYTOIBHEKY C
ONMHAKOBOH TEMIEpaTypod HarpeBa, I KOTODEIX IIPHHAMAIOT PaBHOMEPHOE paclpenelieHHe
HanpsokeHuH. CTposT muarpamMMs! nedopMEpOBaHHS GeTOHA A TEMIIEPaTyphl HarpeBa CEpPeNUHEI
TOJIMIAHE! KAKOTO y4acTka OeToHa ¥ JuarpaMME! e OpMUpPOBAHKIS apMaTypEI Ui TEMIIEpPaTYpEI ee
Harpeea.

3a mpezensHOe 3HaueHHe AehOpMaNHii YKODOYEHHS ¢ OJHO3HATHON SIIOPOH HaNpHKEHHH H
Ae(opManuii NPHHAMAIOT NpeleIBHYIO neopManuIo HauMEHee HArpeToro GETOHA B CEUSHHH IIpH
OAHOPOTHOM HANPSDKEHHOM COCTOSHHEH €50 IPH HYJIEBOH KPHBH3HE B CEUCHHH.

Ilo muarpamme nedopMEpOBaHHS LIS KAXIOTO y4acTKa ONpeJENAiOT HAlpsHKEHUS B OETOHE H B
apMaType COOTBETCTBYIOIIHE NPENENBHOR AeopManmn GeTOHA HaUMEHEE HArPETOrO YIaCTKa.

IIpo4HOCTS CedeHns MpoOBEpsETCs U3 YPaBHEHHAS PABHOBECHSL.

Pacger NPO9YHOCTH #kKene300eTOHHBIX 3JIeMeHTOB Ha AelicTBHE ImomepeYHbIX CHJI

7.17 Pac4er 00 IPOYHOCTH CEYEHMH, HAKIOHHEIX K IIPOJONBHOM OCH 3IIEMEHTA, IPH BO3ACHCTBUI
TIOBEINCHHEIX M BBICOKMX TEMIEPATyp CHeAyeT NPOBOIHTH HA NEHCTBHE IIONEpEdHOH CHIIBI H
H3rubaromero MoMeHTa Ha ocHOBe monoxenuii CIT 63.13330 ¢ YHYETOM JIOMOJIHUTENBHEIX TpeOoBaHuii

7.18-7.20.
Pacuem xcenesobemonnsix anemenmoe no nonoce MENHCOY HAKNOHHBIMU Ce4eHUIMY

7.18 Ilpu pacuere xene306ETOHHBIX 3IEMEHTOB C IOIIEpEYHOH apMaTypoii, paboTaroImmux B
YCIIOBHSIX BO3NIEHCTBHS IOBLINEHHHIX X BEICOKAX TEMIIEPATYD, HA AEHCTBHE ITONEPEYHO CHUIIEI CIIeayeT
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cobmoznars ycnosue hopMmyus! (8.55) CIT 63.13330.2012, obecneunBaromee IIPOYHOCTE 10 OETOHHOM
II0JIOCE MEXIY HAKIIOHHEIME CEYECHHAMHY.

B ¢opmyne (8.55) CII 63.13330.2012 pacuetHoe compoTHBieHHEe 6eToHa Rj cleayer
AOTIOHATENLHO YMHOXKATE Ha KO3(QQUIUHEHT ycnoBuil paGoTs! GeTOHA #r, IPHHEMAEMEIA IO Ta6IHLE
5.2 B 3aBHCHMOCTH OT TeMIIEpaTypEl 6ETOHA B EHTPE TSIKECTH CEUEHHUS.

Pacuem oicenesobemonnvix snemenmos no HAKIOHHBIM CeYeHUAM Ha deticmaue nonepeyHvIxX Cul

7.19 Pacuer xeNne306€TOHHEIX 3IEMEHTOB C NONepeYHo apMarypoif, paboTaiommx mnpH
BO3/ICHCTBHA IOBLINECHHEIX M BBICOKMX TEMIIEpaTyp, Ha JCHCTBHe IONEPEYHOH CHIBI CleNyeT
npoBonuTe U3 ycnoBus (8.56) CIT 63.13330.2012, ofecnmedmBaromero IpoYHOCTH Mo HamboIee
ONaCHOMY HAaKJIOHHOMY CEYEHHIO.

IIpu pacuere Ha JelicTBEE HONEPEUHOM CHIILI HIIEMEHTOB C HomepeYHoM apMaTypo no hopMyaam

(8.57) —(8.62) CI1 63.13330.2012:
PacieTHOE CONPOTHBICHAE apMaTyPHI Ry OTOIHHTENEHO YMHOKAIOT Ha KO3((HITHEHT YCIOBHIH

paboTeI apMaTyphI Y5, IPUHAMAEMELH 110 Tabirne 5.14 B 3aBHCHMOCTH OT HAHGOLIIE TEeMIIEpaTyphI
TONEPEIHOM apMaTypEI B pacCMaTPHBAEMOM CEYECHHH,

PacueTHOe CONPOTHBICHHE OSTOHA CXKATHIO Rp JONONHHTENBHO YMHOXAIOT Ha Kodhdumuent
yCNOBHH paboTEI GETOHA pr, IPHAMUMACMBIIH 110 TabMKIE 5.2 B 3aBHCHMOCTH OT CpeIHeH TEMIEPATypPHI

6eToHa CXXaToM 30HEI,
pacvyeTHOe CONpOTHBICHHE OETOHA PpAaCTAKEHHIO Rp [ONOJHHTENEHO YMHOXKAIOT Ha

k03¢ duIEenT ycnosuit paboTe GeToHa Yu, TIPHHAMAaeMEIA 1o Tabimie 5.2 B 3aBHCEMOCTH OT CpeIHEH
TeMIEepaTypsl O6ETOHA CKATOM 30HEL.

Cpenmroro Temmeparypy 6eToHa CXaToi 30HEI IPSAMOYTOJIBHOIO CEYeHHS AOMyCKaeTcs
ONpPEZENATE 10 TeMIieparype 6eToHa, pacIoIoXeHHOro Ha paccTosHEH 0,240 OT CxKaToH I'PaHi CeUCHHS.

Koadpunuenr gr2 B dopmyne (8.57) CIT 63.13330.2012 Opd cpenHed temmeparype GeroHa
CXXaTOH 30HBI CEYEHHS CIIENYeT YCTAHABIMBATh PABHEIM IS GETOHA COCTABOR (Tabnunoa 5.1):

Ne 1-3, 6, 7, 10-15, 19-21:

50°C—=200°C ..eeeereeerennnn. 2,0,

800 °C u BpIIIE ... 5,0;
Ne 4,5,8,9,16-18, 23 u 29:

50 °C =200C comssisisiiines 1,5,

800 °C & BBIIIE .......ccvvrreee. 4,5.

M temneparyp B mmTepBanme ot 200 °C mo 800 °C KO3QOHIHEHT @2 ONPEHENSIOT
HHTEPITOJISIHEH.

7.20 PacyeT Ha HeiicTBHE IIOIIEPEYHOMH CHIIEI H3rHGaeMbIX SIEMEHTOB 6e3 IONEPEYHOR apMaTyphl
IIpoBOAAT K3 ycnoBri (8.56) u (8.60) CII 63.133304.2012, npuHAMas ycuus Qsw ¥ Qsw,1 paBHEIMH
HYIIO.

IIpu 3TOM pacderHele compoTuBieHHs GeToHa Ry B Rp CIIEMyET NONOJHHUTENHHO YMHOMATh HA
Koo GrumenT ycnoeuit paboTEl GETOHA COOTBETCTBEHHO Yu M Yy, OOpenensieMble mo Tabmuue 5.2 B
3aBHCHMOCTH OT CpeJHEeH TeMIepaTyphsl 0ETOHA CXATOH 30HEI CEYCHHM.

BMecro xodhdummenta @2 B (opmyne (8.57) CIT 63.13330.2012 cnemyer yYMTHIBATE
KOI(QHUIMEHT @s4, KOTOPBIA [IPH CPeIHEH TeMIepaType GETOHA CHKATOM 30HEI CETEHHS OpPHHUMAETCH

PaBHBIM JUtst 6eToHa cOCTaBOB (M. Tabmamy 5.1):
Nel,3,6,7,10-15, 19-21:

50°C—=200°C .eevereeeennn. 1,5,
800 °C ¥ BEOIE ... 3,3;
Ne4,5,8,9,16-18, 23 u 29:
50°C—-200°C .ovevevveeens 1,0,
800 °C u BpIIE ... 2,2.

Kpome Toro, momepeunyro cmny (s, BEMHCIeHHAs 1o dopmyne (8.57) CII 63.13330.2012,
CI€AyeT IpUHUMATE He 6onee 2, 5Ryy.bh, W He MeHee ©53(1+@n)Rptyu bho..

56 B HAD
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Kosgp¢rument @53 npu cpemmeit Temneparype GeToHa CaTol 30HBI CEYEHHS YCTAHABIMBAIOT

PaBHBIM Jj11 GETOHOB COCTABOB (CM. Tabmuiy 5.1):
Nel, 3,6,7,10-15, 19-21:

50°C =200 °C ...covverrererrrnnen 0,6,

800 °C & BEIIE ....................... 1.3
Ne4,5,8,9, 16-18, 23 u 29:

50°C =200 °C ...ooeverrrerrrrreens 0,4,

800 °C m BBHIIE ........co e 0,9.

M Temueparyp B mrTepBae o 200 °C 10 800 °C x03(hdUIHEHTE! Q3 H (Pps TPHHAMAIOTCS TI0
HHTEPIOJISLUH.
Pacuem orcenesobemonHuix 3nemMeHmoe No HAKNOHHBIM CEYeHUAM HA DeiicIeue MOMENMO8

7.21 Pacder Ha AeiCTBHE H3rHOAIOMEr0 MOMEHTA ClenyeT IMpOBOMUTE M3 yciaoBui (8.63) mo
dopmynam (8.64) u (8.65) CIT 63.13330.2012. IIpn 3TOM pacueTHEIE COIIPOTHBIIEHUS apMaTypHl R; H
Rsw Crnemyer NONONMHMTENSHO YMHOXATh Ha KO3((HIHEHT ycioBHH paboTEI apMaTypel Y,
OpUHUMAaEMBIH 110 Tabimne 5.14 B 3aBHCHMOCTH 0T HauGo IBIeH TEMIIEPaTypEI IIPOLOIBHON apMaTypEI

XOMYTOB M OTOTHYTEIX CTEPKHEH.
Pacyger xe1e306eTOHHBIX 3/1EMEHTOB Ha MECTHOE C)KATHE

7.22 PacyeT Ha MeCTHOe CXaTHe (CMATHE) 3EMEHTOB 03 KOCBEHHOr0 APMHDOBAHH,
PaGoTarOIKX B YCTOBHAX TOBEIIIEHHEIX M BEICOKHX TEMIIEPATYD, CIEAYeET IIPOBO/IATE IIPH OTCYTCTBHH
KOCBEHHOH apMaTypsl — u3 ycnosus (8.80) CIT 63.13330, nps Hamu9us KOCBEHHOM apMaTypHl — U3
ycnoeus (8.83) CIT 63.13330.

Koa¢p¢uupent y B popmynax (8.80) u (8.83) mpu HepaBHOMEPHOM pacIpeieIeHHH MECTHOM
Harpyskd IOJ KOHIaMH 0aloK, IpOrOHOB, MepeMbrdeK M GeroHa cocrasoB Ne 1-21, 23 u 29 (mo
tabmane 5.1) npuarMaeTcs pasEsmM 0,75,

IIpu ompesieNieHnMH pacdeTHOrO CONpPOTHBICHHMS GETOHA CMATHIO Rjjoc TIO ¢dopmyne (8.81) CII
63.13330 pacuerHoe compoTHBIeHHE GeTOHA Rj CIIEMYET NONOTHATEIHHO YMHOKHATE Ha k03 dunueHT
ycnoBui paGoTEI 6eTOH Ypr, IPHHUMAEMELH O Tabuune 5.2 B 3aBHCAMOCTH OT CcpemHEH TeMIepaTyphl

6eToHa mIOmany CMATHS.
Ilpw BEIYHCIIEHHHE OPHBEIEHHOTO PACIETHOTO COIIPOTHBIIEHHMS OETOHA CIKATHIO Rps 1o IO HOpMyIIE

(8.84) CII 63.13330 pacueTHOE CONPOTHBIEHME PACTSIKEHMIO KOCBEHHOH apMarypel Rsx CHemyeT
AOTONHATENBHO YMHOXHTE Ha KOO()GHIHEHT ycloBHH paGOTEI apMaTypel %, IPHHHMAaeMELi IO
Tabmaue S5.13 B 3aBHCHMOCTH OT TEMIEPATYPHI HarpeBa KOCBEHHOM apMaTypel.

Pacuger ke1e300eTOHHBIX 3/1EMEHTOB Ha MPOAABINBAHHAE

7.23 Pacder Ha IPOAaBIHBAHHUE JJI INTOCKUX XKeNIe300eTOHHEIX 3IEMEHTOB (nnwmt), paboraromux
B yCIIOBHAX MOBBINCHHBIX H BEICOKHX TEMIIEPATYp, NPH JEHCTBHM Ha HHX (HOPMANLHO K INIOCKOCTH
3NIEMEHTa) MECTHEIX, KOHIIEHTPHPOBAHHO NPHJIOKEHHBIX YCHIHH - COCPENOTOYEHHBIX CHIIBI H
H3rubaroIero MOMEHTa clleyeT NPOBOIUTE Ha OCHOBe mooxenuit CIT 63.13330.2012 (mynxTe! 8.1.46
- 8.1.52).

IIpn pacdere Ha nponasimmBanme mo hopmynam (8.88) u (8.94) CIT 63.13330.2012 pacyeTHOe
conpoTuBieHre 0eToHa Rp: ClEAyeT HOIONHATEIBHO YMHOXATE HA koo GuIHEHT ycoBui paboThl
Oerona ., mMpHHHMaeMENi mo Tabmume 5.2 B 3aBHCHMOCTH OT cpenHed TeMmiiepaTypbl 6eTOHAa Ha
IIPOBEPAEMOM YJacTKE.

IIpu pacgere mo dopmyae (8.92) CII 63.13330.2012 pacuersoe CONPOTHBIICHUE apMaTypPHI Ry
CIICAYeT NOMONHATENEHO YMHOXKATh Ha KOI()(QHUIMEHT YCIOBHH paGOTEl apMaTypEI s, IPHHAMAEMELA
no Tabmmne 5.13 B 3aBHCHMOCTH OT HauGOIbIIEH TEMIIEPaTyphl HArpeBa MONePEeIHOH apMaTyPhI Asy.
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Pacger xene300eToHHBIX IJIEMEHTOB HA BEIHOCJIHBOCTE

7.24 Pacyer xene300ETOHHBIX SJEMEHTOB HA BBIHOCIHBOCTH IIPOBOJST IIyTEM CpPaBHEHHA
Hal[pOKEHMH B OETOHE H apMaType C COOTBEICTBYIOIIMMH DPACHYETHBIMH CONPOTHBIICHHSMH,
YMHOXCHHEIMA Ha K03bGHUUMEHTE ycnoBHH pabOTE b1, 73, IPHHEMAEMBIE COOTBETCTBEHHO MO
TabmmnaM 5.9 ® 5.15, a OpE HAIMYME CBApHBIX COEIMHEHMH apMaTypsl - Takke Ha Ko3(¢HIHenT
ycnoBu# paGoTHI yss mo Tabmaue 5.16. Ilpu mHarpere Geroma ceemme 50 °C CIEIyeT Y9UTHIBATH
K03 UIMERT yCITOBHIT paGOTE Y5/, IPUHEMaeMEIA o Tabmmne 5.10, 1 Ko3(ppHIHenT yCIoBui paboTe
apMaTypBI ys3r, IPHHEMAaEMBIH [0 TpeboBanuAM 5.33 mpu TeMnepaTypax Harpesa apMaTypH caimme 100
W

Hanpsoxenus B GeToHe W apMaType BEIUMCISIOT Kak Uid ymnpyroro Tena (IO IpHBENEHHBIM
CEYCHUSM) Ha JCHCTBHE BHEIIHMX HArpY30K, YCHIMH OT BO3NEHCTBHS TEMIEPATYphl M YCHIHS
upensapaTesbHOro obxarus P. Heynpyrue medopmanmm B cxaroif 30He GeToHa YYHTEIBAIOTCSA
CHIDKCHHEM BEJIMIMHEI MOyl yIPYTOCTH G€TOHA, IpHHHUMad KO3 HUIMEHTH PHBEACHNS apMATYPHL
Kk Getony o' paBHEME 25, 20, 15 7 10 COOTBETCTBEHHO I GETOHOB KIACCOR B15, B25, B30, B40 u
BBIIIE.

IIpu Bo3aeiicTeiM Temneparypsl cBbime 50 °C BeIHYHHEI BHIMENPUBEIEHHEIX KO3 (HIHeHTOR o'
CIEIyeT yMHOXATk Ha OTHOMeHHEe K03dumenToB Py/Ps. 3nagenns kosddumenton Bs nprHAMaIOT
10 TabmHne 5.14 B 3aBHCHMOCTH OT TEMIIEpATYPEI apMAaTYphI, B5 — 10 Tabmune 5.2 B 3aBHCHMOCTH OT
CpejiHe# TeMnepaTyphl 6eTOHA CHKATOM 30HBI CEIEHHUS.

7.25 Pacder Ha BBIHOCIHBOCTH CEYEHMIi, HOPMATBHEIX K IPOIOIBHON OCH 3JIEMEHTA, CIELYET
NIPOBOJHTE M3 YCIIOBHIH:
I cxxaroro 6eToHa

Cb,max < Yo1Vbit Rp; (7.7)

AL PacTAHYTOH apMaTypEl
Os,max < Ys3Ys3t Rs, (78)
TT€ Ob,max M Os,max — MAKCHAMAIBHEIE HOPMAJIbHbIE HANPSDKEHHS COOTBETCTBEHHO B CXXATOM GETOHE H B
PacTAHyTOH apMaType.

IIpu 3TOM pacdeTHEBIE COMPOTHBICHHAS GETOHA CHKATHIO Rp H PacTAKEHHIO apMaTyphI Rs YMHOXAIOT
Ha COOTBETCTBYIOIIHE KOI()(HUIMEHTE! yCIOBHI PaGOTHI b/, Ysir, IPHHEMAEMbIE B 3aBHCHMOCTH OT
CpeJHeH TeMIepaTypsl 6eToHa CxaToif 30HEI Mo TabmunaM 5.9 1 5.10,  Ha KO3(QOHIIECHTHI Js53, Ysir, Psd,
IIPHHAMACMBIE B 3aBHCHMOCTH OT TeMIIEpaTyphl PaCTAHYTOH apMarypsl 1o Tabmmmam 5.15 1 5.16.

B 30me, nposepsemoit o cxxaToMy GeToHY, IIpH AeHCTBAR MHOTOKPATHO IIOBTOPSIOMENCS HATPY3KH

TOSBJICHHE PACTATHBAIONAX HANPDKEHUM HE JOIIyCKAeTCH.
Coxatyro apMaTypy Ha BEHOCITMBOCTE HE PACCIMTEIBAIOT.

7.26 Pacder Ha BEIHOCIHMBOCTH CEYEHHM, HAKIOHHBIX K IPOJONEHON OCH 3JIEMEHTa, CIIELYET
[IPOBOTATE M3 YCIOBHs, 9r0 pPaBHONEHCTBYIOMAs TIJAaBHEIX pACTATHBAIONIAX HANPSKEHHMIH,
NEHCTBYIOIIMX HA YPOBHE IEHTPa TSDKECTH IIPHBEIEHHOIO CEYEHHS, MO/DKHA OBITh IOIHOCTEIO
BOCIPHHSTA [IONIEPETHOH apMaTypOii IPH HANPKSHHH B HEl, PABHOM PacieTHOMY COIIPOTHBIEHHUIO R,
YMHOXEHHOMY Ha KO3(Q(HUMEHTE! YCIOBHM PaGOTEL Y53, Ps4, Vs, IPHHAMAEMEIE IO HamOOJBIIES
TEMIEpaType HarpeBa nonepeYHoi apMarypkl mo tabiumam 5.15 u 5.16.

8 Pacuer 3/1eMeHTOB KeJe300e TOHHBIX KOHCTPYKI{Hi
0 NpefeJbHbIM COCTOSHHSAM BTOPOH Pyl

O0mue mo1oxeHus

8.1 PacyeTsI 1o mpe/ieNbHEM COCTOSHHSAM BTOPOH IPYIIIEL CIIEAYET IPOBOIUTE B COOTBETCTBHHE C
nonoxerusaMu CII 63.13330 ¢ yuerom ykasanmii paszena 8 HACTOSIIErO CBOA TIpaBHIL.

58 . B HARO
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8.2 Jlna M3rubaeMEIX, pacTAHYTHX H BHEIECHTPEHHO CXAThIX )XEIe300€TOHHEIX 3JIEMEHTOB,
TIOBEPralOIMUXCs BO3NACHCTBHIO MOBLINEHHOR U BEICOKOH TEMIIEpaTyphl, YCHIIHUS, BOCIPHHHMAEMEIE
CEICHHAMH, HOPMAIBHEIME K IPOJOJIBHOM OCH, IIpH 06pa3oBaHHH TPEINMH CIeAyeT onpeaensaTs no CIT
63.13330. ITpr 3ToM pacueTHOE CONpOTHRIEHHE GETOHA Ry ser ClleyeT JOMOIHUTEILHO YMHOXATE Ha
xoapbumenT ycnoBmit pabotsr 6eToHa ¥, a MOXYIs ypyrocts 6eToHa Ey — Ha ko3 durueHt fs.
KostdunuenTs! 3 1 f npuHAMAIOT 10 Tabimme 5.2 B 3aBECHMOCTH OT TEMIepaTypsl 6eToHa Ha YPOBHE

PacTAHYTOH apMaTypEL
Pacyer xene306eTOHHBIX 3JeMeHTOB 110 PACKPBITHIO TPEIHH

8.3 Pacuer xene306e TOHHEIX 3]IEMEHTOB IO PACKPHITHIO TPELIMH IPOBOJAT B TEX CIIydasx, Korja
H3rHOAIOMMI MOMEHT OT BHEIIHeH HarpysKH M TeMIEpaTypH M OTHOCHTENBHO OCH, HODMAaJbHOH K
TLIOCKOCTA JEHCTBUA MOMEHTA, ¥ NPOXOMSINHY Yepe3 LEHTP TSDKECTH NPUBENEHHOTO MONEPEIHOrO
CEYCHHUS SIEMEHTA, OOIbIIe H3rHOAIOMEr0 MOMEHTA Mere, BOCIPHHAMAEMOTO HOPMAILHEM CEYEHHEM
3NIEMEHTa IPH 00pa30BaHAHU TPEINHH H OHPEAesIeMoro no gpopmyne (8.3).

Jlns DeHTpanbHO PACTAHYTHIX 3IEMEHTOB IIMPHHY DACKDHITHS TPELIHH OIpENeNIOT, KOorja
IPONOIEHOE PACTATMBAIONIEE YCHIIME OT BHEINHEH HArPy3KH M TeMIIEpaTyphl GOJBINE IPOJOIEHOTO
PacTATHBAIOMETO yCHIHA Nere, BOCIDHHHMAEMOrO SI€MEHTOM NpH OOpa30BAHMM TPEIMH K
onpenensemMoro mo popmyie (8.9).

8.4 Pacuer Xeme300ETOHHEIX 3NEMEHTOB IPOBOAST IO HETPOJO/DKATENEHOMY |

HPOJOJDKATENEHOMY PACKPBITHIO TPELIHH.
Henpono/mkuTensHOe pacKphITHE TPEIIHH OIPE/IEIIAIOT OT COBMECTHOTO NEHCTBHS IOCTOSHHELX 1

BPEMEHHEIX (JIIHTEIBHBIX B KPaTKOBPEMEHHEIX) HATPY30K IIPH KPATKOBPEMEHHOM Harpese.
IIponoinkuTensHOE pacKpEITHE TPEITMH OMNpEEISIOT TONBKO OT TIOCTOSHHEIX H BPEMEHHBIX

ATATENBHBIX HATPY30K IPH JUTHTEIEHOM Harpese.

lllupuna pacKpEITHS TPEIMH dcc OT HelCTBHS BHEIMHEH Harpy3KH H TeMIEpaTypHl,
paccumTEIBacMasdt 110 popmymnam (8.1) u (8.2), He MOMKHA IPEBEIIATH IPEAENBHO JOIYCTAMYIO IIHPHHY
PACKPBITHS TPEINMH, pernaMeHTHpoBanHyio B CIT 63.13330.2012 (mynxkT 8.2.6).

8.5 IllupwHy pacKpHITHS TPELHHE dere ONPEIEISIOT, HCXOA M3 B3AUMHEIX CMEINEHHH PacTAHYTOH
apMaTyphl ¥ 6ETOHA 110 06€ CTOPOHE! TPEIMHEI HA YPOBHE OCH apMaTypsl, X IIPHHAMAIOT:
- TpH NPOAODKHTENBHOM PaCKPHITHY TPEITHH

Qcrc= Qerey; (8.1)

- IIpA HEMPOOOJDKHATENEHOM PAaCKpEITHH TpEIOHH
Uere= Aere1F Uerg2 - Uere 3, (82)

TAC Qcr,] — IMAPHHA PACKPLITHS TPEMHUH OT IPOAOIDKHTENBHEIX OCTOSHHBIX ¥ BPEMEHHBIX HAIPy30K
IpH JUTMTEIEHOM Harpese;

Gere2 — IMMPHHA PACKPBITHS TPEIIMH OT NPOIOIDKUTENHHOTO JeHCTBHA MOCTOSHHBIX M BPEMEHHBIX
(mTATENBHBIX I KPATKOBPEMEHHEBIX) HArPY30K IIPH KpPaTKOBPEMEHHOM HATPEBE;

derc3 — IIMPAHA PACKPBITHS TPEIIHH OT IPOJOIDKHTENBHOTO JNEHCTBHSA NOCTOSHHBIX M BPEMEHHBIX
ANATENBHBIX HaTPY30K IPH KPaTKOBPEMEHHOM HarpeBe.

Omnpenesenne MoMenTa 06pazoBanus TPEMAH, HOPMATLHBIX K NpOa0JLHONM 0CH 31eMeHTa

8.6 Marubatommmit MOMEHT M., IpH 06pa30BaHHH TPEIIUH oInpenemnsroT o 8.9.

Pacyer xene306eTORHBIX 3NEMEHTOB O 06Pa30BaHAIO TPEIHH Ha YCHIIHS, BEI3BAHHEIE TOJIBKO
BO3/I€HCTBHEM TEMIIEPATYPEL, CIEYeT IPOBOIMTE IIPH HATPEBE:

B SJIEMEHTaX CTaTHYECKH HEONPENETHMBIX KOHCTPYKIHH, KOTZa Iepena ] TEMIIEPaTyp IO BBICOTE
cegenus 6onee 30 °C;

B CTATHICCKH ONPEACTMMBIX KOHCTPYKIMSX, KOTJIa Iepena] TEMIEPAaTyp IO BEICOTE CEYEHHS
Gostee 50 °C mpu KpuBOIMHEHHOM pacnpeneneHun TEMIEPaTYPH; I S

= oy T
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Korja TeMIeparypa pacTsaHyTol apMarypsl npepbmaeT 100 °C B KOHCTPYKIMAX H3 OBBMHOrO
Gerona u 70 °C — B KOHCTPYKIHAX M3 HKAPOCTOHKOro HETOHa;

[IpH OCTBIBAHHH IIOCIIE HarpeBa, Korja Temieparypa apMaTyphl npesemmana 70 °C B 3eMenTax
CTaTHYECKH HEONPENETMMEIX KOHCTPYKIHA.

Ilpn coBmecTHOM BO3JEHCTBHM HATPY3KH H TEMIEDATyphl TpeIIMHA oGpasyercs 0T BHEINHEH
Harpysku npe 6ojee HU3KHX TEMIEpaTypax.

Pacuer no o6pasosanmio TpemuH opu Temneparypax cesmre 200 °C mus smemenToB ¢ 40,4 %
ZOIYCKAaeTCs HE IPOBOAUTE, TaK Kak 3TH 3JIEMEHTEI paboTaloT C TPEIMUHAMH B PACTAHYTOH 30HE.

8.7 MomeHT 00pa3zoBaHHs TPEIMH C y4ETOM HEYNpYrux AedopMamuii pacTAHYTOro 6GeToHa
CIenyeT OIpEeNeNsTh coriacHo 8.8.

Homyckaercs MoMeBT 06pa3oBaHHs TPELIMH ONPENENATH Oe3 ydera HEyNpyTuX JedopMarimii
pactaHyToro Gerona mo 8.9. Ecim npu sToM ycmoBust dopmyn (8.118) m (8.139) CIT 63.13330 me
YAOBIETBOPSIOTCS, TO MOMEHT 00Gpa3oBaHKs CIENyeT ONPENENiTh C yIETOM Heynpyrux Aehopmarimit
pacTaHyTOro 6eTOHA.

8.8 MoMeHT 06pa3oBaHHs TpEIMH C y4eTOM HEynpyrux nedopMamuii pacTAHYTOro 6GeToHa
onpenemstoT 1o (8.2.10) CIT 63.13330 ¢ ydgeToM TOrO, YTO OTHOCHTENBHYIO Je(OPMALHI0 KpaiHEro
PacTSHYTOro BOJNOKHA O€TOHa NPHHEMAIOT paBHOM €€ IpefeNbHOMY 3HAYeHHIO &y IpH
KpaTKOBPEMEHHOM JEHCTBHM HATDY3KH M Harpesa; IIPH ABYX3HAYHOM SIrope nedopmanuit B ceYeHHH
3JIEMEHTa NIPHHAMAIOT PABHOM Epy2 |

a) Eb Ob 0) Eb Ob
1 <—Z~, ‘ ! 1
Es Ts : Es Ts
E M e =
% N/
(— x, 1

Eel =

™
]
XI=Y1

Es Js & Os

Ent2 Ebt2

Rbt.ser,t Rbt,ser,t

I- YPOBCHE LIEHTPA TSOKECTH IPHBEIIEHHOIO MMOTIEPEYHOr 0 CECHYCHHA

Pucynok 8.1 — Cxema HanpsKeHHO-Ae()OPMHPOBAHHOTO COCTOSHHS CeYeHHs 3TeMenTa NpH OpoBepKe
00pa3oBaHAs TPEMMHE OpH XeHcTBAR H3rEGaOmMero MoMenTa (a), A3rAGAKOIMEro MOMEHTa | NpoAOALHEOH
CHJIbI ()

8.9 MomenT 06pa3oBanus Tpemun 6e3 ygaeTa Heynpyrux nedopmanuii pactaryToro 6eToHa Moy
CIEAYET ONPENEIIATh, KaK Ul CILIONIHOTO YIPYTOTo Telia 110 dopMyire

Meye= (Rbt,ser,r -0Op T O'cs) W+ N e,. (83)

B ¢opmyne (8.3) 3Hak «ImOC» NPHHAMAIOT NPH CHKEMAIOMEH CHIE H 3HAK «MHHYC» — TIpH
pacTaraBaromei cune N.

MomeHT conpoTHBIERHS IPHBENEHHOIO CEYeH S IS KPaHHEro pacTSHYTOro BONOKHA 6eTona I
PacCYHTBIBAIOT 110 GopMyIte
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T ex — PacCTOAHHUE OT TOYKH IIPHIIONKEHHA NPOJOIBHOM CHIIBI N, PaCIONIOKEHHOM B IIEHTPE THKECTH
IPUBEICHHOI0 CEYECHHA IMIEMEHTa, 0 AAPOBOH TOYKH, Hamboyee yJaleHHOM OT PacTAHYTOH 30HEL
TPeIMHUHO0Opa3oBaHye KOTOPOH IPOBEPSIOT. 3HAYEHHE ¢x PACCIUTEIBAIOT IO (HOPMYIIE

w
Ared .

B ¢opMmyne (8.4) MOMEHT HHEPUMM NPHBENEHHOTO HONEPEYHOrO CEYeHHS Jred crenyer
onpezeniTs o Gopmyne (6.29), a paccrosHHe 0T HarnboNEe PACTAHYTOrO BOIOKHA GETOHA 0 LIeHTpa
TAKECTH MIPUBEACHHOrO NONEPEYHOr0 CEIEHHA 3IEMEHTA ; — 0 opmyite (6.32).

B dopmyane (8.3) HanpsokeHus cxatus or pacmmapenus GeToHa Ha YPOBHE PacTSIHYTOH apMaTypEI

TIPH HarpeBe o JOIYCKAETCS PACCHMTEIBATH [0 (hOPMYIIe
Obt = Ot 1h Epe (8.6)

(8.5)

ex=

4 HaNPSDKCHHS PACTAKEHHS OT COKpaIneHns GeToOHa Ha YpOBHE PacTAHYTOM apMaTyphl IIpH OCTHIBAHHH
Ocs IOIYCKAETCA ONPEAENATH [0 Gopmyne

Ocs= Qs by Epr. (87)
B dopmynax (8.3), (8.6), (8.7) Rexser: onpenensercs mo dopmyne (5.4), Ep — o dopmyine (5.5),
@y — MmO Tabmuue 5.6, s — mo Tabmamne 5.7 B 3aBHCHMOCTH OT TeMIlepaTypel 6eToHa Ha YpOBHE

PacTAHYTOH apMaTypEIL.

8.10 Jlommyckaercst MOMEHT CONpPOTHBIERHs W onpenenaTs 6e3 yaera apMmatypsl. B atoM ciygae
snavenud [; u I's B gopmyne (6.29) u 4s m A's B popmymne (6.27) NPUHEMAIOT PaBHEIMA Hyio. Jls
H3ruOaeMEIX 3JIEMEHTOB MOMEHT COIPOTHBJIEHUS cederns W Ges ydera apMaTypel pacCUMTHIBAIOT IO

dopmye
2
. bk (8.8)

6

8.11 Vcumnue Neoe mpu 06pa3oBaHME TpemuH B LIEHTPAIbHO-PACTAHYTEIX JJIEMEHTaX
PacCYMTHIBAIOT IO (opmyire

Nere= Ared (Rb:,sert,r' on + G'cs), (8.9)
TA€ 3HAYCHUA Ared, Rpvserts, Obr, Ocs IpEHEEMAIOT 110 6.16, 5.16 1 8.9.

8.12 Onpenenenre MomeHTa 06pa3oBaHMS TPEIIWH Ha OCHOBE HETHHEHHON JeopMallHOHHOM
MOZIeIH IPOBOJAT, HCXO/A U3 OOIIMX IOJIOKEHHE, IPHBEIEHHEIX B 5.16, HO ¢ ydeToM paboTs GeToHa B
PacTAHYTOH 30HE HOPMAIBHOIO CEYEHHS, OIpeHeIsIeMOl TPEXJIMHEHHON IOuarpaMMo# COCTOSHHA.
PacdeTHEIe XapaKTEPHCTHKH MaTepHAIOB IPHHAMAIOT IS IpeNIeTEHEBIX COCTOSIHHHE BTOPOH IPYIIIIEI ITPH
MaKCHAMAJIbHOH TeMIlepaType Harpepa KpaifHero BOJIOKHA GETOHA PaCTSHYTON 30HEL 3HaueHHS M.
ONpENENIAIOT H3 PEINCHH YPaBHEHHH, IpeacTaBineHHsx B 8.1.20-8.1.30 CIT 63.13330.2012.

Pacuer xene306eTOHHEIX 31IEMEHTOB 0 06pa30BaHHIO TPEIIMH IIPH BO3JEHCTBUM TeMIIepaTypEl
¥ MHOTOKPAaTHO NOBTOPAIOMEHCS HArPy3KH ciaeayeT nposomuts mo CII 63.13330, npu 3ToM pacueTHOE
CONMPOTHBICHHE GETOHA Rp ser CNEAYET HOMONHUTETHHO YMHOXKATE Ha k03 hHIHEeHT ycnoBui paboTEl
Oerona p1;, IpHHMMaeMbli mo Tabmmme 5.9 B 3aBHCHMOCTH OT TeMIeparypel 6€TOHa Ha YPOBHE
PacTAHYTOM apmaTypsl. MaKcHMaIbHOE HOpPMAIBHOE pPacTATHBAIOINEEe HAIpsHKEHHAE B OETOHE,
BLI3BAHHOE HAIPy3KOH, NOJDKHO CYMMHPOBAThCS ¢ PACTATHMBAIONMM HANPSDKEHHEM OT BO3IEHCTBHS
TEMIIEpaTypEl, PACCYMTEIBAEMBIM IT0 opmyie (8.7).

Pacuer IAPAHLI pacKphITHS TPEIHEH, HOPMAILHBIX K HPOAOIHHOH 0CH 2JIeMeHTa

8.13 JIns xene306eTOHHEIX 7IEMEHTOB U3 0GEIYHOro 6eToHa IIPH TEMIIEpaType HarpeBa apMaTyphl
7m0 100 °C m m3 xapocroiixoro 6eTona mpu TeMIleparype Harpesa apMatypel no 70 °C mmpuny
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PACKpLITHS TPSIIMH, HOPMATBHBIX K IIPOJIONIBHOA OCH S1IEMEHTA Qcre, CIEAYET ONPEAEIIATE 0 (GopMyaM
(8.128)8.138) CII 63.13330.2012 ¢ y4eToM cleyromuX TpeGoBaHMA.

B dopmyute (8.128) MecTo Ha9aIBHOTO MOy YIPYTOCTH apMaTypesl E; clieyer NpEMEHHTS Eg;,
YIHTHIBAIOIIME BIMSHAC TEMIEPAaTypsl HA H3MEHEHHS MOIYNS YODPYTOCTH apMaTyphl K
paccIMTHIBAaEMEIH 110 dopmyie (5.19).

Koappunuenr ¢;, yauremaromuii IposomKATEbHOCT AeHCTRHS Harpy3kd H TeMIIepaTyphl,
IPHHEMAETCS PaBHEIM:

¢1=1,0 —IIpu KpaTKOBPEMEHHOM JEHCTBAY HATPY3KH H TEMIIEDATYPEL
¢1=1,4 — OpH JUATEIHFHOM Ie}CTBHN HATPY3KH H TEMIIEPATYPEL

Kosduuuent, yumTrparomuii HepaBHOMEpHOE paCHpEeNcHAE OTHOCHTEBHEX Jeopmaruii
PacTAHYTOH apMaTyphl MEXIy TPEIMHAMH s, IOMYCKAaeTCs PUHAMATE paBHEM 1. Ecimu pacueTHoe
PaCKphLITHE TPEIIHH NpEeBhINAeT IpenenbHoe 3HadeHWe mo CIT 63.13330.2012 (mymxr 8.2.6), To
ko3¢ unuent ;s paccanTsBaioT mo Gopmyine (8.137) CIT 63.13330.2012.

Ilpu BEMHCIIEHAH HANPDKEHHH B IPOJONBHOM PacTAHYTOMH apMaType B HOPMAIEHOM CEIEHHH C
TpemuHo# mo ¢opmymne (8.129) CII 63.13330.2012, MOMeHT HHepLHH IIPABEACHHOIO MOIEPEYHOTO
CEYCHHS Jred OTHOCHTENEHO €TI0 LEHTPA THKECTH C YUETOM INIOIMANH CeYeHHs BETOHa TOMEKO CKATOH
30HBI, IUIOIMANEH CEUCHHs CXKATOH apMaTyphl ¢ KO3((UIHEnTOM IpUBENEHHUS CXATOH apMATYpEL K
GeToHy @'s; M pacTAHYyTOM apMaTypH ¢ K03(GHIEEHTOM NpUBEIEHHAS PacTAHYTOH apMaTyphI K GeToHY
Gs! PACCYHTEIBAOT ITO (JOpMyIIE

Irea= I+ Is asi+1's a's. (8.10)
3uavenne J; onpenensor no 8.23. 3navenus I; u I's paccumThBAaroT M0 GopMynaM (8.23) u (8.24)

H Yo — 1o popmyre (8.29).
3nadeHus K03 unmenToB NpUBEIEHAs apMATYPHI K GETOHY PacCIMTHIBAIOT ITO dopmymnam:

JUL pacTAHYTOH apMaTypEl
as1 = Ly : (8.11)
E b,red.t
IUIS CKATOH apMaTyphl
By
asi = E, .. . (8.12)

IlpuBenennsnt MOxyab AedopManun GeToHA Epred: YYHTHIBAIOIMHA Heynpyrre aehopManuy
CXaToro O€TOHa, pacCIMTHIBAIOT IO hopMyITe

R
Eb redy=—224 (8.13)

Ep1,red

IIpounocts 6eToHa Rpser; paccUUTHBAIOT 1O (opMyite (5.4), oTHOCHTENBHYIO He(hOpPMAIIHIO
GeToHa &51,re¢ TIPHEEMAIOT 1O TabMHNE 5.5 moas KpaTKOBPEMEHHOI'O HAarpesa.

8.14 Jlnst sxene306€ TOHHBIX 31EMEHTOB U3 OGLIMHOr0 GeToHa pH TEMIIEpATYpe HarpeBa apMaTypEl
Gomee 100 °C m wm3 xapocroiikoro GeToHa IpH TeMIepaType HarpeBa apMmaTypel Gomee 70 °C
He06X0/IAMO YIUTEIBATE JONOHUTENHHOE PACKPHITHE TPEINHH, BE3BAHHOE Pa3HOCTBIO TEMIIEPATYPHEIX
Aedopmaruii apMaTypBI OT BO3AEHCTBHS TEMIIEPATYPHL.

Temneparypusie nedopManyy paciupenus Npy Harpese

&= (as.'m - abg) Is (8.14)

H TEMIEpaTypHbIE AedopMaluy yKopodeHHs GeTOHa IIPH OCTEHIBAHHH TOCTIE HArpesa

) B HABGP
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(8.15)

Ees = Qs Is

II€ Ostm — OIPENEIIOT o GopMye (6.46);
@bt , Ocs — INPUHEMAIOT COOTBETCTBEHHO IO TabnumaM 5.6 u 5.7 B 3aBHCHMOCTH OT TEMIIEPATYPEI
apMaTypEI ¥ IJIMTENBHOCTH Harpesa;
Is — TemmepaTypa 6€TOHA Ha yPOBHE PAaCTSHYTOH apMaTypEL
B aToM cilyyae mpu pacyere IIMpHHEI PACKDBITHS TPEIIMH, HOPMAIBGHBIX K IPOXOIBHOM OCH

aneMeHTa, B hopmyiy (8.128) CII 63.13330.2012 BmecTo ? BBOJAT BHIPAKEHH:

IIPH Harpese
GS
+ (Csem — Ape)t (8.16)
Es Bs stm bt/ts
IIPH OCTEIBAHHH IIOCJIE Harpesa
ot st (8.17)

rae Ps— xoa¢duEenT, npHHEMaeMEIi 110 Tabiue 5.14 B 3aBECHMOCTH OT TEMIIEPATYPEI apPMATYPEL

3HadYeHue s He IOIDKHO NPEBBINATE 3HAYCHHS R serfsr A cTepkHEBOM apMaTypel B 0,8Rs serys
AU TIpOBOJIOIHOH apMaTyphl. KosunuenT ycnoBuit paGoTs! apMaTyps! Ys; IPHHAMAIOT O TabmHIe
5.14 B 3aBHCHMOCTH OT TeMIEpaTypE! apMaTypsL. [Ipu BHEIIEHTPEHHOM PACTDKEHHH, IS CIydasd e <
0,840 BO3MOXHO MOsBIIEHHE TPEIHH Ha BCIO BEICOTY CEYEHHS.

Pacger 3eMenTOB Ke1e306eTOHRHBIX KOBCTPYKIMii 0 aeopmanmam

8.15 Jlepopmanmm (mporufbi, yIiEl IIOBOpOTA) SIEMEHTOB JKET€300ETOHHEIX KOHCTPYKLIHH,
TIONBEPraroIUXCsl BO3NEHCTBHIO MOBBINEHHBIX M BHICOKHX TEMIEPATYp, CIELYET ONpelesATh II0
nonoxerdsM CI1 63.13330 ¢ ygeToM AONONHETENBHEIX TpeGoBanmii 8.16-8.21.

Pacuer xee306eToHHbIX 31EMEHTOB 10 porubam

8.16 Pacuer ene3o0eTOHHBIX SIEMEHTOB IO nporu6aM IpPOBOAST M3 YCIOBHSA: IIPOTHG
HKeJe300€TORHOrO JIEMERTa OT JIeHCTBHS BHENIHE  HArpY3KH ¥ TEMIIEpAaTypHl HE JOIDKEH IPEBEINIATh
3HAYCHHS NIPEJIENBHO JOMYCTHMOro mIporuba xene306eTOHHOro 3MeMEeHTa.

Homueni nporwb ikenme3soGeTOHHBIX 3MeMEHTOB, paboOTAOMUX B YCIOBHAX BO3JEHCTBHS
TOBBINIEHHEIX H BHICOKHMX TEMIIEPATYp, PaBEH CyMMe IIPOrHG0B, 06YCIOBIEHHBIX:

Aepopmanmeit u3ru6a fr, KOTOPEIA ONpeeNsioT mo 8.17;

Redopmanuei 0T BO3LEHCTBHSA TEMIIEPATYPEL f;, KOTOPEIH onpenensnor 1o 8.20.

IIporu6 f; momyckaercs He yYHTEIBATH, €CTH OH NPHBOJHT K YMEHBIICHHIO IIOIHOTO mmporuba
3NIeMEeHTa.

IIpu neficTBIE MOCTONHHBIX, JMTENBHBIX H KPATKOBPEMEHHEIX Harpy3oK H KpaTKOBPEMEHHOI'0
AUTATEIEHOTO Harpesa Nporu6 Ganok MK ILUTAT BO BCEX CIIydasx He JOJLKeH mpeBsmaTh 1/150 IIpojeTa

u 1/75 BEUIETA KOHCOJIH.

8.17 TIlporu6 keme306€TOHHBIX OIEMEHTOB, OGYCIOBIEHHELH nedopmarmedt  m3rmba,
PacCYMTEHIBAIOT IO (hopmyire

f=jﬂ7xG) (x) ax, (8.18)

0
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roe M: — wsruGarommii MOMEHT B CEYEHHH X OT ACHCTBHS €XHHHYHON CHJIEI, IIPHIIOXEHHOH IO
HAlpaBJIEHHIO HCKOMOIO NEPEMEMEH s 3JIEMEHTa B CEYEHHH X IO JUIMHE IpojieTa /, I KOTOPOro

ONpEIEIIAIOT IPOoruo;
1
(— — TOJHAT KPHBH3HA JEMEHTA B CEYCHHH X OT BHENIHEH Harpys3KH, IIPH KOTOPOH ONpENeNIIoT
»
X

nporu6.
JUi1 KOHCTPYKITHI TENJIOBBIX arperaToB U3 XAapOCTORKOTO Kee306eTOHa B KaKIOM KOHKPETHOM

ClTy4ae IpOrHO 3/IeMEHTa yCTaHaBIMBAETCS HPOEKTOM.
B obmem crydae mst xeine306e TORHBIX H3rHGaeMEIX SIEMEHTOR BEIIHC/ICHHAE rporuba mpoBoasAT

IlyTeM pa3OHeH s J/eMeHTa Ha Pl YIACTKOB, OLpe/eNeH s KPUBH3HbI Ha [PAHAIAX STHX y9acTKOB (C
YHETOM OTCYTCTBHSA HIIA HATMIHS TPEINWH H 3HAKa KPHBH3HEI) H IEPEMHOKEHHS S0P MOMEHTOB M

1

H KpDHBH3HE]L ("‘ IO JJTHHE 3]IEMEHTA IIpH JMHEHHOM PacOpeCICHHH KPUBHU3HEI B IIpeAenax Kakaoro

¥
X

ydacTka. B 5ToM cirygae nporu6 B cepeliHe IpoIIeTa 3JIEMEHTA PACCIHTHIBAIOT TTO dbopmyne
24
(1 1 1 1 1
= o +6) if|—| +|—| [+(Bn=2) =]}, 8.19
f 12?12 (r)sup,! (rjsup,r Z [?’J” (?’Jh_ ( (?’ )c ( )

| 1
rae (— , | = — KpHBH3HA 3JIEMEHTa, COOTBETCTBEHHO HA JIEBOH H IPaBOi Omopax;
r
sup/ sup,r

1
(_ s | — - I(pPl'BKBHH 3JIEMEHTA B CEYECHHH | CJIEBA H cnpaBa OT OCH CH.MMGTPHH (CCpCI[HHLI
¥ il ¥ ir

IIpoyera);
1
— | — KPHBH3HA 3JIEMEHTa B CEPeJIHHE MPOJIETa;
r
c
h — WCTHOE 9YHCIIO PaBHEIX Y4aCTKOB, Ha KOTOPEIE Pa3lelLIOT IIPOJIET, IPHHAMAEMOE He MEHee

! — nponer snemenTa.

B dopmynax (8.18) u (8.19) xpupuzasL (l) OIpPENEeNSIOT IpH JeHCcTBHH Harpy3kH 1o 8.21-8.26
r

1
COOTBETCTBEHHO Ul YIaCTKOB 0€3 TPEINUH U C TPelUHaMHE. 3HaK (— ) IPHHAMAIOT B COOTBETCTBHH C
r

SMIOPOM KpHBH3HEI.

8.18 lns m3rmGaeMbIx 3IEMEHTOB IOCTOSHHOTO MO JUIHHE 3IEMEHTA CEUCHHs, HE MMEIOIHX
TPEIMH, OPOTHOH! ONMpENEISIOT N0 OGIIMM MpaBHIIaM CTPOHMTENBHON MEXaHUKH C HCIIOIH30BaHHEM
KECTKOCTH INONEPEYHEIX CEeYeHHH, paccumTEBaeMoli mo dopmyre (8.143) CII 63.13330, [IpUHEMAs
KpHBH3HY H3MEHSIOMEHCS IO UTMHE 3IEMEHTa IPONOPLHOHANEHO 3HAYEHHSM H3THGAIOIIEr0 MOMEHTA.

M5 cBOGOMHO OIEPTHIX HITH KOHCONBHBIX 3IEMEHTOB MAKCHMAIBHEL Iporu® paccIMTRIBAIOT IO

topmyue

¥

f=sl? [1) , (8.20)

1
rae (-— — [OIHad KpHBH3HA B CEYEHMM C HAHOONBIIMM H3rHGAIONIM MOMEHTOM OT HAIPY3KH H
max

r
TEMIIEpPaTypEl, IPH KOTOPO# OMpEeAeIsIoT Iporub.

64 L AA___: 7_ 7 il el 7
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Hiisi A3rubaeMBIX 37M€MEHTOB Ui MOCTOSHHOIO MO JUIHHE JJIEMEHTA CEYEHHA, MMEIOMMX
TPCIIHUHEL, Ha KQK/IOM y4acTKe, B IPeeNax KOTOPOro H3rHOAaIOuii MOMEHT He MEHSeT 3HaK, KpHBH3HY
AOIYCKACTCs BEMHCIAT U1 Haubolee HANPKEHHOTO CeYeH S, IPHHAMAS €€ IS OCTAIbHEIX CeIeHHH
TaKoro yJacTxa H3MEHMIOIIEHCS IPONOPIHOHAIBHO 3HAYeHHIM H3rABAIONMET0 MOMEHTA.

8.19 Kosdguuuent s 3aBHCHT 0T BHa Harpysku M pac4eTHOH CXeMbl dneMenTa. (i1 cBo60IHO
ONEPTHIX OalOK H PaBHOMEPHO pACHIPEAEIEHHOM Harpysku §=0,1, Ipu cocpenoTodeHHo# cuie B
cepenune nponera s=0,08, mpu IBYX COCPEmOTOYEHHBIX CHAX, TIPHAJIOKEHHEIX Ha PacCTOSHMH d OT
KaKHOH OmOpE! s=a’/48¢°. JIns KOHCONBHON Gaixu IIpA PaBHOMEPHO pacHpeNesICeHHOH Harpyske
5=0,25, IpH COCPENOTOYECHHOM CHIIE Ha KOHCOJIH 5=0,33, OpH cocpenoTOUEHHOH CrIle Ha pPacCTosHHH a
OT onopsl s=0, 1 7a/(3-a/e).

8.20 ITporu6 f;, 06ycnopneHHE AehOpMaLEIME OT HEDABHOMEPHOTO HATPERa GETOHA ITO BEICOTE
CEYCHHUSI SNIEMEHTA, PACCIATHIBAIOT 110 PopMYIIe

[—__
/i =J‘M(-]1;) (x) dx, (8.21)

0

1
roe ["‘ (X) — KPHBH3HA 3JIEMEHTA B CEYEHUH X OT BO3IECHCTBHA TEMIIEPATYPEI C Y4ETOM HAJIHIHA B
¥
t

/I@HHOM CEYCHHH TPCIIWH, BLI3BAHHBIX YCHIHSAMH OT JEHCTBHS Harpy3Kd HIH TeMIEPaTypEI,
OmpeJieNsIeTcs cornacuo 6.23, 6.24; :

M: —cm. 8.17.
IIpn pacuere croGommo ONEPTOH MM KOHCOIBHOM GANKH ITOCTOSHHON BBICOTEI C OIHHAKOBEIM
PAcCIpENICIICHAEM TeMIIepaTypel 6eToHa MO BEICOTE CEYeHHMS HA BCeH IUTHHE GaiKi TE€MIIEpaTypHEII

IPOrHd PacCYUTEIBAIOT 10 hopMyiIe

5 =GJ 2, (8.22)

r
§ — K09 (HUIMEHT, IPHHIMAEMEIH 15t cBOBOIEHO oneprhix 6anox paBHEM 1/8 | 1719 KOHCOJBHEIX -
pasHEM 1/2.

[Iporuber c6OpHEIX sMEMEHTOB KOHCTDYKIIMH K3 JKapOCTOMKOro 6eToHa, MMEIONHX
OMHOCTOPOHHES apMHPOBaHHE H CBAPHEIE CTHIKH apPMaTypPHl B PACTSHYTOH 30He CEYEHHS, ONPEAEIIIOT
C Y4ETOM NOBEINEHHOH Ne(OPMATHBHOCTH IIBa B CTHIKE. IIpH 5TOM KpHBH3HA 3]IEMEHTA B Ipeenax
CThIKA, ONpEeNENeHHas Kak IS LENOT0 3JEMEHTa, YBEIHYMBAETCS B IISTH pa3 NpH 3aNOJHEHHWH IIBa
PacTBOpOM IOC/E CBADKH CTHIKOBEIX HAKIANOK ¥ B 50 pas - IpH 3amoNHeHMH INBa JI0 CBapKH,
OCYIIECTBIIIEMOH C ydEeTOM 33aHHO} I0CIeN0BaTeIEHOCTH CBapKH, yKa3aHHOI B 9.21.

1
roe [—J — KPHBH3HA OT BO3/ISHCTBHS TEMIIEPATypEI, OTIpeIenIeMas o 6.22-6.24;
t

Onpenenenne KPHBH3HBI Kej1€300eTOHHBIX 3JIeMeHTOB

8.21 KpuBm3ny m3rubaeMsix, BHETICHTPEHHO CXKATEIX M BHELEHTPEHHO PACTAHYTHIX IE€MEHTOB
AT BEMHCICHAS HX TIPOTHOO0B ONPEIENAIOT C YYETOM CIEIH(pHKH TEMIIEPATyPHEIX BO3ICHCTBHIA:

a) JUIA JNIEMEHTOB A Y9aCTKOB S/1EMEHTA, IJIE B PacTAHYTO! 30HE He 06pa3yIOTCs HOpMANBbHbIE
K IPOZIONLHOH OCH TPENIHHEL, COITIACHO MyHKTaM 8.2.24, 8.2.26 CII 63.13330.2012;

6) 1 aMEMEHTOB MM yYacTKa 3leMEHTA, IIe B PacTAHYTO# 30HE HMEIOTCS TPEINHUHE], COrIACHO
nynkTaM 8.2.24, 8.2.25 u 8.2.27 CIT 63.13330.2012.
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DNEMEHTEI WM y9aCTKH 3II€MEHTOB PacCMaTPUBAIOT 6e3 TPEI|H, €CIIH TPENHHEI He 06pasyloTes
IpH JCHCTBHM IONHOH HArpysKd, BKIIOYAlOIIed IOCTOAHHYIO, BPEMEHHYIO [IMTENBLHYIO H

KpaTKOBPEMEHHYIO Harpy3KH H YCHIIHA OT TEMIIEPATYPEL
B dopmyne (8.143) CII 63.13330.2012 momyms nebopmaumn Gerona Ep;, ompeelseMELi B

3aBHCHMOCTH OT IPOJO/DKUTENLHOCTH AEHCTBHA HATPY3KH H TEMIIEPATYPEL
Kecmiocmb gicenesobemonnozo anemenma na yuacmie bes mpewjun 6 pacmanymoi somne

8.22 JKectxocth xene3o6eToHHOro sinemeHTa D Ha ydacTke 6€3 TpeIIMH B PacTAHYTOM 30HE

paccuHTEIBAIOT 110 Gopmye (8.143) CII 63.13330.

I1Ipy BEIYHCIIEHHH MOMEHTA MHEPLHH req IIPHBEJECHHOTO CEYEHHS JIEMEHTa OTHOCHTEIBHO €ro
IeHTpa TskecTH mo Gopmyie (8.144) CII 63.13330.2012, MoMeHT MHepIHMH GETOHHOrO cedeHHs Jp
OTHOCHTENEHO LEHTPa TSDKECTH NPHBEIEHHOTO IIONEPEYHOr0 CEUeH S IIEMEHTA CIIEAYET ONPEAEIIATE:

OpH TeMieparypax Harpesa 10 400 °C — mo dopmyite (6.15);

npu Hosee BEICOKOH TeMneparype — 1o 6.17-6.21.

B ¢opmyme (8.144) CII 63.13330 MOMEHTEI HHEPITHH ITOMANeH CEYeHHs PACTAHYTO!M /s H CIKATOMH
I's apMaTypsl OTHOCHTENBHO LEHTPA TSDKECTH IIPHBEICHHOTO IONEPedHOIO CEYeHHs SIIEMEHTA

PacCYHTEIBAIOT IO (OPMYJIaM:

Li=A4s(ho-y:)% (8.23)
I's=A(y.-a')°. (8.24)
KosbdrmuenT npupeneHus pacTsHyTOM apMaTypHI K GeToHY
E
a=—-; (8.25)
E,
K03 QHITAEHT IPHBEIEHHAS CXKATOH apMATypHI K 6ETOHY
E,
a'=—, (8.26)
E,

rae Esn E'y — MOZyH YIPYTOCTH PacTSHYTOM M CKaTOH apMaTyphl, PACCUHTHIBAEMEIE 10 (GOPMYIIe
(5.19) B 3aBHCHMOCTH OT TEMIIEpATYPHI PACTAHYTOH H CHKATOM apMaTypEl.
MomeHT uHepIEH Ireqd NONMyCKaETCS ONpeAeNaTs 6e3 yaera apMaTyphI coracHo 6.16, 6.20 u 6.21,
3navenus Moxyns nedopmannm Getona Ep B dopmymne (8.143) CIT 63.13330.2012, bopMmynax
(8.25) u (8.26) HacTosImErO CBOZA PABKII IIPHHEMAIOT PARHBIMH:
- IIPY KPaTKOBPEMEHHOM JEHCTBAH Harpy3KH U Harpese

Epi= @p Ep, (8.27)
rae ¢» — KOI((UIMEHT, YUHMTHIBAIOIIMA BIMAHHE KDATKOBPEMEHHOH IION3ydecTH GeToHa H
IDpHHAMAETCH 1)1 GeToHa cocTaBoB (Tabmmua 5.1):
Ne1-3,6,7,10,11,19-21 .......... 0,85
Ne 4,5,8,9,23,24 ...covvnnnnn.n. 0,80
Ne12-18,29,30 ccucuenennninnnnneen. 0,70;

- IPH TIPOZOJKUTENBHOM JSHCTBHE HATPY3KH M HArpeBe

Ep1 = Ep, (8.28)

rae  Epr — HavambHENE Momymb AeopManmii GetoHa, paccamThBaeMbIi mo (opmyle (5.6) B
3aBHCHMOCTH OT TeMIeparypsl 6€TOHA B LIEHTPE TOKECTH IPHBEICHHOTO CEYEHH.

Paccrosaue or HamGomee CkaToro BONOKHa GeTOHA O IEHTPA TSKECTH MPHBEIEHHOTO
[ONEPEeIHOro CEYeHHs 3IEMEHTA PACCIUTHIBAIOT IO opMyIIe

S
c,red (829)

2
Ared A ———

Ye=

.
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€ Sc,red — CTATHYECKHH MOMEHT IIPUBEAEHHOIO CEYEHHS 3JIEMEHTa OTHOCHTEIHHO HAHb0Iee CKATOTO
BOJIOKHA O€TOHa, paBHEIHA

Sc,red = 8¢+ S5t + S'.S'Ca'; (830)

Ared — ITIOMa/B IPUBEAEHHOTO TONEPEYHOr0 CEYCHUsI JIEMEHTa, pacCIAThIBaeMas 1o dopmyie (6.27),
a ee CTaTHIECKHH MOMEHT OTHOCHTENBHO Hambojee CKAaTOro BOJOKHA GETOHAa pPacCYMTEIBAIOT IIO

$opmymne
Sc =, Ared 0, 5}'1. (8-3 1)

As, Sse, A's, S'sc — IIOINaM MONEPEYHOrO CEUEHH H HX CTATHYECKHAE MOMEHTEHI OTHOCHTEIHLHO Hauboiee
CKaTOro BOJIOKHA GETOHA, COOTBETCTBEHHO PACTAHYTOM H CXATOH apMaTypHI:

Sse= As ho; (8.32)

se=Asal (8.33)

Kecmrocmy dicenesobemonnozo anemenma na yuacmxe ¢ mpeuunamu 8 pacmsaHymoii 30ue

8.23 XecTkocTs xene306eTORHOrO0 3eMenTa D, OBEPTaromMerocs BO3IEHCTBASIM TOBBIIEHHEIX
H BBICOKMX TEMIIEpaTyp, Ha y9acTKax C TpellWHaMH pacCUMTHIBAlOT 10 ¢opmyne (8.143) CII
63.13330.2012 u mpuHmMaroT He 60JIee JKECTKOCTH KeIe3066TOHHOrO IeMenTa 6e3 TPEIIHH.

Ilpa BEMMCIEHMH MOMEHTA HHEPUMH g NPHBEIEHHOTO IIONMEPEYHOr0 CEYECHHS 3JIEMEHTA
OTHOCHTEJIBHO €ro HeHTpa TskecTH 1o (opmyne (8.148) CIT 63.13330.2012 3HayeHHe MOMEHTa
HHEPIAH CKaTOH 30HEI OeTOHA /5 pacCIUTHIBAIOT 10 opMyiam (8.36)—(8.39).

3HaveHus MOMEHTOB MHEPIHH ILIOMAJel CeueHHs pacTAHYTOM I m cxaroi [ apMarypsl
ompeneroT no gpopmynam (8.23) u (8.24), npuHAMAs Y., PABHEIM PACCTOSHHIO OT HaHGOJIEE CKATOIO
BONIOKHA OETOHAa [0 WEHTpa THKECTH NPHBEACHHOIO NOIEPEYHOTO CedeHHs Oe3 yyera GeTOHA

PacTAHYTOH 30HEI (PUCYHOK 8.2).

a) o)
o &b Ov=EvEbreds . &b Ob=EbEbreds
Es 0'=¢'Est Es 0's=| €'sEst
A's Os1 ﬁ N M f‘
K C / ~
i/
> /
Os=EsmBsredt B / Os=¢ smEs,red,i__
_ ) =

I — IEHTp THKECTH MPHBENEHHOr0 CEYESHUS
Pucynok 8.2 — Cxema nanpsxennii a nedpopmanuii B OpHBeJCHHOM NONEPEYHOM cedeHHH YJIeMeHTa
¢ TpemHHAMM, IPH pacuere mo AedopManusM, npH AeiicTBEH H3rabaomero MoMenTa (a),
B3ruanmero MoMeHTA B IPOXOILHOMH cHIbI (6)

Kosdpduument npuseienns cxatoit apMaTyps K GETOHY ¢s; PACCIATEIBAIOT TIO tdopmyne (8.12),
K03(pUIHEHT NPHUBENEHNs PACTIHYTOMH apMaTypsI k 6eTOHY 05210 opmyne
=, 1 i A p . 67
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[ 8.34
Eb,red ,t ( )
IIpuBenennEst MOMyNb NehopMarmy CxKATOro 6€ToHa Ej req PACCIATHIBAIOT IO ¢dopmyne (8.13).
IIpraBeneHHEN MOOyNb nedopManyy pacTSHYTOH apMaTypsl Esreq: DACCUMTHIBAIOT C Y4ETOM
BIMAHUSA PacTAHYTOro OeToHa MEXAy TPEIHHaMH 110 hopMyIie

Esf
Es,red,t Sy (83 5)
Vs
rae Ey— onpenensior no dopmyne (5.19).
B ¢opmymne (8.148) CII 63.13330 MOMEHT HHEpIMH IIIOINAH CEYEHHs CHKATOMH 30HEI 6eTona Ij
OIIPENIEJISIOT:
a) IIpH NeHCTBHH TONBKO U3rubGaromero MoMenTa M
- JJIS 3]IEMEHTOB IPSIMOYTOIBHOTO IIONEPEYHOI0 CeYeH s 10 hopMyITe

3
bx, (8.36)

fp=—2

- JUId 3IIEMEHTOB TaBPOBOrO (CO CXKaToi HONKOM) M ABYTABPOBOIO MOIEPEYHBIX CEYEHHH C
HYJEBOH JIMHHEH, paconoxenHo# B peGpe HuKe CXKaTOH MONIKH (Xn > A'Y), IO opMyIte

2
bx} (b, -b) B x .
L=l +I,=—m4 ] L1412 |2m—0,5] | ; 8.37
b bw b 3 12 h} ( )
6) mpu neficteEm m3rmGaromero Momenta M H HpONONBHON cHisl N (cxmmaromedt HmH
pacTaruBarommeit)
- U 3IEMEHTOB IPAMOYTOJLHOTO MONIEPEYHOT0 CeYeHHs 1o hopMyie

X

3 2
1, =b_’;"_{1+12[&w--0,5] }; (8.38)
- Ui 3NIEMEHTOB TaBPOBOIO (CO CATOM IIONKOM) M JBYTaBPOBOIO IIONEPEYHOr0 CEUEHHH C
HYNIEBOH JIMHHEH, PACIIONONEHHOMH B peGpe HHXe CIKATON ONKHA (Xm>h'Y), o dbopmyne
3 2 b — b W3 2
I, = b’;'" +[1+12[&'"——0,5) }(—fT)hf 1+12(%"=——0,5] - (8.39)

X !

m

B Tex cmyuasx, xorza ompexensiemMas cormacHo 8.31 BEICOTAa CHKATOH 30HEI Xm < h';, MOMEHT
MHEPIHH /p BEMUCIIAIOT KaK JIA SIEMEHTOB IPSMOYTONBHOTO IIONEPEYHOr0 CEYEHHs [0 bopmynam
(8.36) u (8.38), npunumas b = b

B dopmyne (8.154) CIT 63.13330.2012 MoMeHT WHEPIHH NPHBEIECHHOI'O MONEPEYHOro CEYeHHS
SJIEMEHTA OTHOCHTENIBHO €T0 NEHTPA THKECTH red ¥ ILTOIIAH IPUBEIECHHOTO IIONEPEYHOTO CEUEHHS A ey
OIPEEIIOT AU OJIHOTO CeueHHUA deMenTa (6e3 yueTa TpemmH) o 6.16-6.21, 8.22.

8.24 Ilporu6e! *ene300eTOHHBIX 3EMEHTOB JOITYCKAeTCH ONPENEIITE O OGIIHM npaBHiIaM
CTPOMTENEHOM MEXaHHKH C HCIONB30BAHHEM BMECTO KDHBH3HBI HEMOCPEACTBEHHO H3rHOHEIX
KECTKOCTHBIX XapaKTEPHCTHK [ IyTeM 3aMeHBI YIPYTHX HM3rHOHBIX XapakTepucTHK EI B pacdeTHBIX
SaBHCHMOCTSX Ha YKa3aHHEIC XapaKTepUCTHKH D), BRIYHCIIEHHEIE 110 QopMyiam, npasenesseM B CIT
63.13330.2012 (myrxTer 8.2.25 u 8.2.29).

IIpu COBMECTHOM JEHCTBHY KPATKOBPEMEHHEBIX M [IATEIBHEIX Harpy3oK H TeMIIEpaTyp IOJHBIH
Iporud >1eMeHTOB 6€3 TPEeIyH U ¢ TPeITMHAMHE B PACTSIHYTOMH 30He ONPEAENAIOT IyTEM CYMMHPOBAaHHA
IPOruboB COOTBETCTBYIOIMMX HArPy30K H JUIUTENBHOCTH HAIPEBa, IO AHAIOTHH C CYMMHpPOBaHHEM
KPHBH3HBI COTNIaCHO 8.26, IpHHMMAs KECTKOCTHBIE XapPaKTEPUCTHKY D B 3aBHCHMOCTH OT YKa3aHHO#H B
3TOM IIyHKTE NPHHATOH IPOJOIKUTENBHOCTH AEHCTBHSA, PACCMATPHBAEMOM HATPY3KH U HarpeBa.

JlomyckaeTcs pH OIpeNeNe Ay KECTKOCTHEIX XapaKTEPHCTHK D DIEMEHTOB C TpEeIHHAMH B
PacTSHyTOM 30He HpuHEMarh Ko3(dummenT y; = 1. B 3TOM Cciydae, OpH COBMECTHOM HeHCTBHH
KpaTKOBPEMEHHBIX M JUIHTE/IPHBIX HAPY30K H TEMIIEPATYP, IONHEIA IPOTHG IIEMEHTOB C TPEIIHHAMHE
B PacTAHYTOH 30HE ONpENEINMOT IyTeM CYMMHPOBAHHs IIPOrHGOB OT KpaTKOBPEMEHHOIO JEeHCTBHA

68 |




Y

CII127.13330.2017

KpaTKOBPEMEHHBIX HArpy30K M TEMIEpATyp M OT JUIMTEIBHOTO NEHCTBHs IUIMTETBHBIX HAIPY30K H
TEMIICPATyP, C Y4ETOM COOTBETCTBYIOIINX 3HAYEHHMH KECTKOCTHEIX XapaKTEPHCTHK D, KaK 3TO IIPHHATO

JUIA SIEMEHTOB 6€3 TpemyH.

8.25 Jlna m3ruGaeMEIX 3JIEMEHTOB HPAMOYTOJHHOTO, TaBpOBOIO H JBYTaBPOBOTO CEYEHHH
KPHBH3HY Ha y4acTKaX C TPEIMHAMH B PaCTAHYTOM 30HE MOITYCKAeTCs PaCCYMTEIBATE 10 hopMyIie

2
1 M - ¢2bh Rb!,serf
—|= 3 (8.40)
r q’] Esr Ashﬂ
rae ko3¢ GuIEenTE 91 NpHHAMaioT o Tabmume 8.1, ¢ — 1o Tabmmue 8.2.
Tabnuma 8.1
KosdduimeHTs! ¢; IpH 3HAYEHUSX L5/, PABHBIX
H
<0,07 | 0,10 | 0,15 | 0,20 | 0,30 0,40 | 0,50 | 0,60 0,70 | 0,80 | 0,90 1,00
0,0 0,60 0,55 | 049 | 045 | 038 | 034 | 030 | 027 [ 0,25 0,23 | 0,22 | 0,20
0,2 0,69 0,65 0,59 | 0,55 0,48 0,43 0,39 | 036 | 0,33 0,31 | 0,29 [ 0,27
0,4 0,73 0,69 | 0,65 | 0,61 0,55 | 0,50 | 046 | 042 | 040 | 0,37 | 0,35 0,33
0,6 0,75 0,72 0,68 0,65 0,59 0,55 0,51 0,47 0,45 0,42 0,40 0,38
0,8 0,76 0,74 | 0,71 0,69 | 0,62 | 0,58 0,54 | 0,51 0,48 0,46 | 0,44 | 042
1,0 | 077 | 0,75 | 0,72 | 0,70 | 0,65 | 0,61 | 0,57 | 0,54 | 0,52 | 0,49 | 0,47 | 0,45
r
_ As ; ' _ (b} _b)hf A; ’
MHOsi=——0 ; ﬂ_,r = * g
bh, bh, bh,
Tabnuma 8.2
Koatig: KospummenTer ¢; npu 3Ha49eHHSX uds/, PaBHEIX
IOHEHTERI
Kr | #r |=0.07(0,07-0,1/0,1-0,2| 0,2-0,4 | 0,4-0,6 [0,6-0,8/0,8-1,0| <0,07 | 0,07-0,1 |0,1-0,20,2-0,4|0,4-0,6(0,6-0,8|0,8-1,0
HenpozmomxurentHoe neifcTere IponomxATENBHOE AEHCTBHE HATPY30K
Harpy3ok H TEMIEPATyp H TeMIIepaTyp
00 | 00 |06 0,16 | 0,16 | 0,17 [ 0,17 [ 0,17 0,17 | 0,15 0,14 | 0,14 | 0,13 | 0,13 | 0,12 | 0,12
0,0 0,2 1020 0,20 | 0,20 | 0,21 0,22 (023 0,23 | 0,18 0,18 0,18 | 0,17 | 0,17 | 0,17 | 0,16
00 | 04 1022023 023 | 024 | 026 |027 0,28 | 0,21 0,21 0,21 | 0,21 | 0,21 | 0,20 | 0,20
00 [ 06 |024( 025|025 027 | 029 |031 0,32 | 0,23 0,23 0,23 1 0,23 | 0,24 | 0,24 | 0,24
0,0 | 0,8 |025( 026 | 0,27 | 0,29 0,32 [ 0,34 | 036 | 0,24 | 0,24 0,25 | 0,25 | 0,26 | 0,27 | 0,27
00| 1,0 026 | 027 | 0,28 | 0,30 | 0,34 0,37 ] 0,39 | 0,25 0,26 | 0,26 | 0,27 | 0,28 | 0,29 | 0,3
02 | 0,0 |024| 023|023 0,22 [ 021 0,21 | 0,20 | 0,20 | 0,21 0,20 | 0,18 | 0,16 | 0,15 | 0,14
04 | 0,0 - 0,31 | 0,29 | 0,27 0,26 | 0,25 | 0,24 - 0,27 | 0,26 | 0,22 | 0,19 | 0,18 | 0,17
06 | 00 [ - [038 036 033 | 030 [028] 027 ]| - 034 | 031 | 027|023 0,20 | 0,19
0,8 | 0,0 - - 0,43 | 0,38 0,35 | 0,32 | 0,30 - - 0,37 | 0,31 | 0,26 | 0,23 | 0,21
1,0 0,0 - - 0,50 | 0,44 0,39 ] 0,36 | 0,30 - - 0,44 | 0,36 | 0,30 | 0,26 | 0,23
0,2 0,2 {029 | 0,28 | 0,28 | 0,28 027 (0,27 | 0,27 | 0,27 0,14 0,25 | 0,23 | 0,21 | 0,20 | 0,19
04 | 04 - 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 | 0,41 | 0,38 | 0,37
0,8 | 0,8 - - 0,66 | 0,64 | 0,63 | 0,62 0,61 - - 0,61 | 0,56 | 0,51 | 0,48 | 0,46
1,0 1,0 - - - 0,77 | 0,75 [ 0,79 | 0,73 - - - 0,68 | 0,63 | 0,59 | 0,50
b —bl 4 -
Juas}=£{—asls My = - )hf + 4 &g, Hy =th
bh, bh, bh, bh
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JKecTkOCTh HM3rMG2EMBIX OJIEMEHTOB C TpENMMHAMH B DACTAHYTOM 30HE JOITYCKaeTCs
PacCYMTEIBATE N0 hopMyIe
2
_ @ E Ah,
- 2
M ""pzbh Rbr,ser,:

(8.41)

KpuBnsHy BHELEHTPEHHO CHKATBIX SIIEMEHTOB, 4 TAKKe BHENCHTPEHHO PACTAHYTHIX IEMEHTOB
IIpH [PUIOXKEHMM CHIEI N BHE PacCTOSHHS MEXTy apMmarypamu S # S’ Ha yJacTKax C TpeIIMHAMH B
PacTAHYTOM 30HE PacCUMTHIBAIOT 110 (hopMye

1., W

_— (8.42)
¥ SredEb.red iy

>

Iie Sred — OIpeAeNstoT o hopmyie (8.30) 1 Ej,reqr — 1o opmymne (8.13).

Onpenenenne KPHBH3HEI eJIe300eTOHHLIX 3IEMEHTOB Ha 0CHOBE Ae)OPMAHOHHO
MoeH

8.26 TMonHyI0 KPHBH3HY XKeI€300€TOHHEIX SIEMEHTOB Ha ydJacTKax 6e3 TpemuH B pacTAHYTOMH
30HE CEUCHHA Oompe/ie/LoT o nonoxeHuaM CIT 63.13330.2012 (mymxT 8.2.32).

Ipu ompenienieHAM KPHBU3HEI OT HENPOXOJDKUTETHHOTO NSHCTRHS HATPY3KH H KpaTKOBPEMEHHOTO
HarpeBa B pacyeTe HCHONB3YIOT AWArpaMMEl KpaTKOBPEMEHHOTO AeOpMHpOBAaHHS CKATOTO H
PacTAHYTOTO GETOHOB, a TIPH ONpE/E/ICHHH KPHBH3HEI OT HPOAOIDKHTENBHOTO IeHCTBAS HATPY3KH H
TEMIIEpaTyphl — IHarpaMME! JUTHTEEHOTO Je(OpPMHpPOBaHHS G€TOHA C paCYETHBIMH XapaKTepHCTHKAMH

AT HPEAENbHBIX COCTOSHHM BTOPO# IPYIIIEL

9 KoncTpykTHBHBIE TpeGOBaHHSA

9.1 Jlns npoeKTHpOBaHMA GETOHHBIX M iKele306eTOHHEIX KOHCTPYKIWH, NpeNHa3HAYeHHbIX I
PaboTEI B YCIIOBHSX BO3NEHCTBHA NOBBINIEHHEIX M BEICOKHX TEMIEPATYD, CIIEIyeT BBIIONHATE
KOHCTpyKTHBHEIE TpeboBanus CII 63.13330, a Taxxke TpeGoBanus paszena 9 HACTOSAINEro CBOLA IPABHLL.

I'eomeTpraeckne pazMepbl KOHCTPYKIMi

9.2 MuHHMaTbHBIE TEOMETPHYECKHE pa3MEphl CEYCHHH KOHCTPYKIHH cleIyeT Ha3HadaTh
TaKAMH, YTOOBI 00eCIeYHBaTh:

- HECYIOYIO CIIOCOOHOCTH KOHCTPYKIIUH;

- BO3MOXHOCTB HAJUIEXAINEr0 PasMEIIEHHS apMaTyphl (DAacCTOSHHS MEXIy CTEPXHIMH,
SaIIATHEIH CJI0H 6ETOHA | T.11.), ¢ aHKePOBKY M COBMECTHOM paGoTHI ¢ GETOHOM;

- JIOCTaTOYHYIO JKECTKOCTh KOHCTPYKITHIA;

- HEOOXOIMMYIO OTHECTOMKOCTh, BONOHENPOHHIAEMOCTh, TEIUIO- M  3BYKOH3OJSIHIO,
KOPPO3HOHHYIO CTOHKOCTB, palMallHOHHYIO 3aIIUTY KOHCTPYKITHI ¥ T.IL.;

- BO3MOXHOCTP KaYECTBEHHOI'O H3TOTOBIICHHS IIPH OETOHHPOBAHKHH KOHCTPYKIIHIA.

9.3 MuHMMAIBHEIE pa3sMEpHl CCIEHHH OTrpaXIalOIIAX 3JIEMEHTOB KOHCTPYKITHI YCTaHABIIMBAIOT
TEIUIOTEXHAYECKHAM PacyeToM.

Tommuyy MOHONMTHEIX CBOJOB, KYIOJOB, IUIAT TOKPLITHH M HEPEKPHITHH H3 THXKEIOro
XKapoCTOHKOro 6eToHa clexyeT MPHHAMATE He MeHee 80 MM, IUTAT U3 JIErKOTo KapoCTOHKOro beToHa —
He MeHee 70 MM.

MunuManeHyI0 TOMIAHY COOpHEIX IUIMT CHIEHYET ONIpPEACIATh H3 ycinoBus obecrnedeHus
TpeOyeMoi TONIIMAHEI 3aIMUTHOTO CIOS GeToHa H YCIIOBHH DacIIONIOKEHHS apMaTypEl IO TOJIIHHE

. L= TR |
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Pasmephl cedenmif BHEIEHTPEHHO CXKATEIX OETOHHBIX M JKEI€300E€TOHHBIX SIEMEHTOB IPH
BO3/ICHCTBHH [TOBEINIEHHEIX H BEICOKMX TEMIIEPATyp CleLyeT IPHHUMATh TAKHMH, 9T00HI KX THOKOCTE

! &
TD B 0OOM HanpaBlIeHAH He IIPeBbINaNa IpeIelbHbIX 3Ha4YeHHH, YKa3aHHbIX B Tabmme 9.1.

Tabamma 9.1
Ipenensnas rubKocT -lf BHELIEHTPEHHO CXKAThIX HIIEMEHTOB
OneMeHTEI TipH TeMmneparype 6eToHa B LIEHTpe TSHKECTH CeueHH s, °C
20 50-100 300 500 700 900
beToHHBIE 90 80 60 50 45 35
Kenesoberounsie 200 145 90 55 - -

IIpuMeyaHusn
1 Jins sxene306eTOHHEIX 3]IEMEHTOR C OZHOCTOPOHHUM apMHPOBaHHEM Npee/IbHbIE THGKOCTH PHHAMAIOT Kak

U1 6ETOHHBIX 3JIEMEHTOB.
2 Jlna 0poOMeNYTOYHBIX 3HAYECHHMH TEMIEpAaTyp 3HAYeHHWe TPeNeNbHOM TIMOKOCTH NPHHHMAIOT [0

HMHTEPIOJIALHH.

ApMmHpoBanHe
3awgumnuwrii cnoii 6emona

9.4 TonmuAy 3aImMTHOTO clI0s1 6eTOHA B KOHCTPYKIIHAX A3 0GLIIHOro 6eToHa CclIeTyeT IPHHEMATE

nio CII 63.13330 mpu Temueparype apmarypst 1o 100 °C:
AL TPONIONEHOH pabodeii apMaTyphl, HEHAIPATAEMOM M HAIpPSTaeMoi IIpH HATSKEHHH Ha YIIODEI,

AJis1 MONEPEYHOM, PacpeIeTATEbHO H KOHCTPYKTHBHOM apMaTypEL

9.5 Ilpu Temneparype apmatypst 10 100 °C B ycnoBHAX IIONEpeMEHHOTO YBIXKHEHAS GETOHA |
Temneparype apMatypsl ceime 100 °C TommuHa 3amUTHOrO ciios 6eToHa N0JDKHa GHITh YBETHIEHHON
Ha 5 MM H COCTaBJIATH He MeHee 1,5 quamerpa apMaTyphL

9.6 B KOHCTPYKIHAX U3 XapOCTOHKOro GETOHA TONIIMHY 3alIUTHOTO G0 GETOHA IS apMAaTypEL
HE33aBUCHMO OT €e BHIa HeoOXOZMMO mpexycMaTpuBarh Gombime ykasammoii B CIT 63.13330 mpm

TEMIIEpaType apMaTyphl:

5 200 W o Ha 5 MM;

ceemme 200 °C .......... Ha 10 MM.

Ilpu 5TOM MHHMMaTBHAA TOJINHHA 3AIIUTHOTO CIOS OGETOHA JOJDKHA OBLITH IIpH TeMIIEpaType
apMaTypsl:

ot 50 °C mo 100 °C BKIIOYMTENBHO ............ 1,54d;

ot 100 °C mo 300 °C BKIFOWHTENBHO ........... 2,0d;

OT 300 °C BKIHOTHTENBHO ...vevvvrenenennnnns ones 25d

9.7 TonmuHa 3amETHOrO ClI0s 6ETOHA Yy KOHIIOB NPEABAPHTENHHO HaIPDKEHHEIX 3JIEMEHTOB H3
OOBIMHOTO M JKApOCTOHKOro GETOHOB Ha JUTHHE 30HEI IEpENaud HaNpsOKCHUY TIpH TeMIleparype
apMatypsl 7o 100 °C momkea cocTaBNATh, HE MEHee:

AT CTEpXHEBOH apMaTyphl KiaccoB A400 u A600, a Taxye [y apMaTyYPHBIX KaHATOB - 2d,

A4 CTEPKHEBOH apMaTypsl kiaccoB A800 u A1000 - 34,

a nipu 6otee BEICOKOM TEMIIEpaType ee CleAyeT yBeIHurBats Ha 0,5 HaMeTpa aHKepPyEeMOH apMaTypEL.

9.8 B anneMeHTax B3 0OLIYHOIO H ’KapOCTOMKOro 6ETOHOB ¢ HaNpsATaeMOoH IPOIOIBHOMN apMaTypoif,
HaTArMBaEMOH Ha G6eTOH, IIpH TeMItepaType apMaTypsi o 100 °C paccTosHEE OT HOBEPXHOCTH SIIEMEHTA
A0 MOBEPXHOCTH KaHana MM TOIIIMHY 3allUTHOTO CI0s 0ETOHA IpH PacIONIOXEHHH HampsraeMol
apMarypel B [1a3axX WM CHAPYKH CEYCHHA dIeMeHTa ciiefyeT npuaaMarth o CII 63.13330, a npa Gonee
BEICOKOH TEMIIEPaType apMaTyphl — yBEIMYHBATE HA 10 MM.




CII 27.13330.2017

9.9 B moneIx snmeMeHTax KONMbLEBOr0 MM KOpoOyaToro ceyeHus IpH BO3eCTBAN IOBRIIIEHHOM
H BBICOKOH TEMIEpaTyphl pacCTOSHHE OT CTEpXKHEH MPOMONBHOH apMarypel [0 BHYTPEHHEH
MIOBEpXHOCTH 6eTOHa JOJDKHO HazHadaThed 1o 9.5 u 9.6.

Munumanensie paccmoanus Mexicoy CmepHCHAMU apManiypul

9.10 MuHAMATEHEIE PACCTOSHUS B CBETY MEXAY CTEPIKHAME apMaTyphl ClieqyeT NPHHAMATE 110
ykaszasaas CIT 63.13330.2012 (mymxt 10.3.5).

IIpooonvroe apmuposanue

9.11 IpomonpHOE apMHpPOBAaHHE XENE300ETOHHEIX 3JIEMEHTOB M KOHCTPYKIHM H3 OOBIMHOrO
Gerona, npenHasHAYeHHBIX A paGOTEl B YCIOBHAX MOBBINEHHBIX TEMIEPATYp, JOJDKHO
OCYINECTBIIATECA B COOTBETCTBHH C yKkazanusamu CII 63.13330.

IIposoneHOE apMAPOBaHNE W MHHUMABHAS IUIOMANE CEYeH s IPOAOIBHOM apMaTyphI B JKeJIe30-
OETOHHEIX 37IEMEHTaX H3 XKapOCTOMKOro GeToHa AOJDKHEI mpuHuMaTkes mo CIT 63.13330.

Jlrametp pabodeif IpooNBEHO#M apMaTypEI HE JOJDKEH IPEBRIATh IIPH TEMIIEPATYPE aPMATYPEL:

0T 50 °C 70 100 °C BRIBOIATEIEHO «. v sovs snssssssssassnssnssssissiissmis 28 MM
OT 100 PC 0 200 OC ...ooereereeeeeteieercrreseateeesaseeseseaesaaesessnensmsnssaesaees 25 mmM;
OT 200 °C 110 300 OC ... cseeaseessssessssesasessssessssonns 20 mmM;
OT 300 OC J10 400 OC ...t cesaeessaeessnesesaeesssesesesessessssesans 16 mm;
OT A007C ssmissscimmmmmimmmamimim s i iasi s iiiasiiaessionis 12 MM.

9.12 KoHCTpPyKTHBHOE apMHpOBaHHE OETOHHEIX KOHCTPYKIHMH CIENYeT IpelyCMaTpHBaTh

cornacHo TpebosanusamM CII 63.13330 (myrxt 10.3.7).
Hau6onemme paccTosSHHS MeXIy CTEPXKHAMH DACIpENEIHTEIbHOM apMaTyphl IUIAT CIEAYET

NpHHUMATE He Oontee 2/ u 600 MM.

Ilonepeunoe apmuposanue

9.13 Ilomepednoe apMHpOBaHHE KEeIE300E€TOHHEIX JJIEMEHTOB M3 OOEIYHOTO M KApOCTOMKOro
OeToHa, mpenHa3sHaYeHHRIX /Uit paboTHI [IPH MOBHINEHHBIX B BEICOKHX TEMIEPATypax, ClIeIyeT IpHHHE-

math o CIT 63.13330.
[lonepeunyio apmarypy CHeLyeT YCTAHABIMBATE y BCEX MOBEPXHOCTeH kene306€TOHHBIX

SJIEMEHTOB, BONH3M KOTOPBIX CTABHTCA IPOJOIBHAs apmaTypa. IIpE 3TOM momepedHas apMaTypa
ZOIDKHA OXBATHIBATE KpalfHHE IPOJOBHEIE CTEPIKHH.
JuaMeTp OTOTHYTEIX CTEpIKHEH B 3aBHCHMOCTH OT TEMIIEPATYPEI apMATYPHI CIEAYET IPHHHMATE

mo 9.11.
9.14 TTonepeuHyo apMaTypy B ILTUTaX B 30HE IPOIaBIMBAHMA YCTAHABIMBAIOT ¢ IMaroM He Gonee

1/3ho = me Gonee 300 mMm. Crepxuu, GiKalilHe K KOHTYpPY IPy30BOi ILIOIIAJH, PAacloNaraloT He
6mmxe ho/3 m He nanmee hp/2 OT 3TOro KoHTypa. IIpH 3TOM IMHMpHHA 30HEI YCTAHOBKH IOIIEpPEYHOMH
apMatypel OT KOHTypa IpY30BOH IUIOIMAAX NODKHA OBITE He MeHee 1,5kp. Paccrosnume Meximy
CTEpXKHAMH IIONEPEYHOl apMaTyphl B HallpaBJICHAAX, TapaJlIeIbHEIX CTOPOHAM pacdeTHOr0 KOHTYpa,

NPHHAMAIOT He Gollee 4 ITHHBI CTOPOHEI PACYETHOTO KOHTYPA.

Aunxepoexa nHenanpazaemol apmamypul

9.15 B xene3o0eTOHHBIX JIEMEHTaX M KOHCTDYKIHSX AaHKEPOBKY apMaTyphl CHEIyeT
npou3Boguts no CIT 63.13330.

9.16 bazoByio (OCHOBHYIO) IJIHHY aHKEPOBKH loan, HEOOXOMMMYIO I IEpefadd YCHIHMS B
apMaTtype Ha GETOH C IONHEIM PacdeTHBIM 3HAYEHHEM COIPOTHBIECHHS apMaTypHl PACTSKEHMIO R,
PacCYMTEIBAKOT 110 hopMyIIe

_R, 4
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rie As B #s — COOTBETCTBEHHO IUIOMIANb IIOEPETHOTO CEYEHHS AHKEPYEMOTO CTEPIKHA apMATyphl K
IEPHMETP €T0 CEYECHHH, ONpeeAeMbIE 10 HOMHHATEHOMY THAMETDY CTEPIKHSI;
R — pacueTHOE CONPOTHBIICHHE apMaTyphI PACTSKEHHIO, T0 hopmymne (5.15), nprEAMas Yy
o Tabmune 5.14 a1 TeMImeparypsl apMaTypsl B 30HE aHKEPOBKH;
Rpond— pacieTHOE CONPOTHBIIEHHE CLEIUICHHS ApMATYPEI C GETOHOM, IPHHHEMAEMOE PaBHOMEPHO
Pacnpe/ieIeHHEIM 10 JJIMHE aHKEPOBKH H 110 opMyJIe

Rpond = N1 Rou, (9.2)

The Ry — pactueTHOe COMpOTHBICHHE GETOHA OCEBOMY PACTSIKEHHIO, IT0 dopmyue (5.3), IpHHAMAT Yy
1o Tabmuue 5.2 11 TeMIepaTyphl GETOHA B 30HE AHKEPOBKH;
71 — KO3 UIUEHT, yTUTHIBAIONIHIT BIHIHAE BUJA IOBEPXHOCTH apMaTyPHI, IPHHAMAEMEIH 110
CII 63.13330.2012 (mysxT 10.3.24).

Ilpr momepemenHoM yBIaXHeHHH GeTOHAa H TIpH TeMIepaType apMarypsl csemie 200 °C
BEIIMIUHY loan CIENMyeT yBemmamBath Ha 20 %. K xaxmomy pPacTAHYTOMY NPOAONBHOMY CTEPIKHIO
HEO0GXOIMMO TIpeTyCMaTpHBaTh IPUBAPKY HE MEHee ABYX MONEPEHbIX CTEPIKHEH.

9.17 Tpebyemyio pacyeTHyIO LIMHY aHKEPOBKH apMaTypel ¢ Y4€TOM KOHCTPYKTHBHOI'O DENICHHS
SJIEMEHTA B 30HE AHKEPOBKHA PacCIMTHIBAIOT 110 (opmye (10.3) CIT 63.13330, Ho npEAMMAIOT He MEHee
0,3loan, a Taroxe He Menee 15d; u 200 MM, rae lo., — 6a3oBas mmHHA aHKEPOBKH, ompezeiseMas 10
dopmyne (9.1); a — xooddHIEERT, YIHTHBAIOMHAI BIHIHAE HA JUTHHY 30HbI aHKEPOBKH HaNPSKEHHOTO
COCTOSHHA GETOHA H apMATyPHI C Y4ETOM TEMIEPATYPHEIX AedopManuii 1 CaMOHANPsDKEHHASA, a TAKKe
KOHCTPYKTHBHOI'O DEIICHHA 3/IEMEHTa B 30HE aHKEPOBKH;

a=1,0 — mns pacTAHYTHIX CTepKHEH;

a= 0,75 — mns cxaThIX CTepXKHEH HEPHOAHIECKOro MPOGHIIL ¢ IPSMBIMH KOHIAME WM TIATKOMN
apMaTyphl ¢ KPIOKaMH.

9.18 VYcmmme N;, BOCIPHHAMaEMOE aHKEPYEMEIM CTEPIKHEM apMaTypel, pacCUMTEIBAIOT IIO
hopmymne

N =M SRHA“ (93)

5
an
rae lan — nnmHA aHKepOBKH, onpexengemas mo CIT 63.13330.2012 (mymxr 10.3.26);

Is — paccTosHME OT KOHIa AaHKEPYEMOTO CTEPIKHS 10 paccMaTpHBaEMOro NONIEPEYHOr0 CEYECHHS
SJICMEHTA, IPHHEMAEMOE B Ka9€CTBE JIMHEI aHKEPOBKH, TpeOGyeMOoi 1Ist nepefaus YCHIms
N; B apMatype Ha GeToH;

Rse — pacueTHOE CONPOTHBIICHHE apMAaTypHl PACTSKEHHMIO, ONPELENSIEMOE IO tdopmyne (5.15),
IpHHAMAS s 0O TabJune 5.14 s TeMIepaTypsl apMaTypsI B 30He aHKEPOBKHY;

4s — TIOImM@ans NONePEYHOro CEeYeH s AHKEPYEMOTO CTEPIKHS.

Coeounenusn nenanpszaemoii apmamypui

9.19 CeapHEle coeMHEHHS apMaTypHl H 3aKIaIHBIX J€Tael, a TAKKe CTHIKA HEHanpsraeMoi
apMaTypsl BHaxyecT (6e3 cBapkH) B KOHCTPYKIMAX H3 JKapOCTOHKOro GeTona CIeAyeT BEOIOIHATE 110
CII 63.13330.

HAmina nepemycka (Haxnecta) / apMaTypl B paGodem HaIpaBIICHWH JOJDKHA OBITE HE MeHee
BEIMYIUHEl [o,an, ONpenensemoit ¢ yuerom 9.16. JluaMeTp CTBIKYeMEIX CTepXKHEd M3 apMaTypsl
NEPHOIMYECKOTO NPOGHIIL He NODKEH IPEBEINAaTh 28 MM, a U3 rIamKoH apMaTypsl — 20 MM,

Crbika BHaXJECT Ge3 CBApKH He [OMYCKAIOTCH IPH LEKIMIECKOM HarpeBe H IpH NOCTOSHHOM
Harpese pacTsaHyTo# apmarypsl ceemme 100 °C.

Crsxu paGogeif pacTsHyToi apMaTyper BHaxXJIECTKy 0€3 CBapKHM ClI€AyeT, Kak IpaBHIIO,
pacnionarats «B pa3bexxy». IIpu 3TOM CUHTAETCS, 9TO CTHIKH PAaCIIOIOXKEHE! B Pa3HEIX CEYCHHAX, ECIIH
PaccTOsHUA MMy OIMXHUMHE KOHITAMHE CTEpIKHEH HaxiIecTok He Meree 0,31,

Pacripezenmurensyio 1 CKaTyio apMaTypy NOIYCKAeTCS CTEIKOBATE B OJHOM CEYCHHH.
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I'nymuere cmepoicru

920 Vcnopus mnpuMeHeHHs THYTOM apMarTypbl (OTTHOEI, 3aru6Bl KOHIOB CTEpIKHEH) B
KOHCTPYKIIHAX U3 OOBIYHOTO H XapoCTOMKOro GETOHA, MpeJHA3HAYEHHBIX Ay pabOTHl B YCIOBHIX
BO3/ICHCTBHS MOBEINIEHHEIX H BEICOKHX TEMIIEPATYD, CIEAyeT BRIOTEATE o CIT 63.13330.

CTBIKH 3/1eMEHTOB COOPHBIX KOHCTPYKIHH

9.21 CrBIKH 51€EMEHTOB COOPHBIX KOHCTPYKIHH U3 apOCTORKOT0 GETOHA CIIeAyeT BEIIOIHATH IO
CII 63.13330. CsapHEIE COeIMHEHHMS apMaTyphl HEOGXOMMMO NpENyCMATpPHBaTh C Y4ETOM
IOCNIEN0BATEIbHOCTH PHBAPKH CTEpXHEH K HaknankaMm. CHagana clefyeT IpHBapHBaTh CTEPKHHE C
O/IHOM CTOPOHBI CTEIKA, @ HOCIE OCTHIBAHKSA HAKIIAIKA — C JAPYTOi.

CThIKH MEXIy CTCHOBEIMH NaHEIIMH H3 XapOCTOHKOro GeToHa ciefyeT NpeaycMaTpHBaTh Ha
pacTBope, ¢ ycTaHOBKO# GeToHHOro 6pyca pasMepoM 5x5 cM (pucynok 9.1, g). B cThIxax manenei,
NEPEKPEIBAIONIMX paboyee IPOCTPaHCTBO TEIIIOBOTO arperara, GeTOHHbI 6pyc CleIyeT yCcTaHABIHBAT
Ha pacTBOpe C MEHEE HarpeTod CTOpoHHI pebep (pucynok 9.1, 6). IIpocTpancTBo Mexny peGpamm
CTBIKYEMBIX IIONBECHBIX MAHENEH C KOHCONLHEIMH BBICTYIIaMH IUIMTHI CHEAYeT 3allojHATh
TEIUIOH30IAIHOHHEIM MaTepHanoM (pHCyHOK 9.1, g).

CTbIKE MEXIy HaHEIsIMHM M3 JIETKOTO JXapOCTOHKOro GETOHa CIENYeT 3alONHATh PACTBOPOM
NPOTHOCTBIO HA CXaTHE, MEHbLIEH MPOYHOCTH GeToHa (yTepoBKH. Mapka pacTBOpa MPHHEMAIOT HE
Hmwxe MIS5. [IpononsHEIE TOpPHEBBIE MOBEPXHOCTH NaHENed NODKHBI HMETh Taskl HIH CKOCEI,
YACPKHUBAIOIME PaCcTBOP OT BEMIaJeHus (PUCYHOK 9.1, 2, 9, e, arc).

Tommury mBa cThKa MexIy COOPHEIMH 3JIEMEHTAMH TEILIOBEIX arperaToB CIEAYeT IPHHAMATE
He MeHee 20 MM.
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@ — CThIK PeOPHCTHIX MaHeleH B CTeHaX; 6 — TO xe, B TIOKPBITHAX; 6 — TO K€, C KOHCOJIGHBIMH BEICTYTIAMH;
2 — CTBIK IBXCIIOHHbIX TNIaHeNei; 0 — CTHIK NaHeNeil ¢ OKaiMIIIONTIM apMaTrypHBIM KapKacoM; e — CTEIK
TaHelNeH ¢ OKalMIIAIONAM KapKacoM U3 TKEI0ro JapOCTOMKOro GeTOHa; Jic — CTHIK MaHeNeH U3 JIErKoro

XapoCTOHKOro GeToHa; J — TsoKeNbI sxkapocToiikuii Geton; 2 — apMaTypHBIH Kapkac; 3 — JIerkui
apoctolikuii 6eton ¢ D1100 1 menee; 4 — Gpycok cedennem 50x50 MM H3 TIDKETOro JKapocroiikoro 6eToHa;
J — cTepiKeHb IUaMeTpoM 6 MM; 6 — XapOCTOHKHMH PACTBOp; 7 — YrOJOK JKECTKOCTH MAHEIH; & — HKapOCTOHKHME
nerkui 6eTon ¢ D1200 u Gonee; 9 — ankep; /0 — TeMIOH30NSIHORHAS npociokka TommuHoi 10-20 Mum;

11 — meTammydeckuii MucT; 12 — CTHIKOBAS HAKIAMKA

Pucynok 9.1 — CTbIKH 31€eMeHTOB c0opHEBIX KOHCTPYKIHI H3 kapocToiixoro Gerona

9.22 Coenmnmenne apMarypsl B COOpHBIX 3IEMEHTAaxX H3 XKAPOCTOMKOro OeToHa MOIMyCKaeTcs
BEIIOJTHATE 9epe3 OKaHMIIAIOIIHUE YTONKH, CTHIKOBBIE HAKIAAKH MM IIyTEM CTEIKOBAHMS apMarypsl
BHaXJeCT (PHCYHOK 9.2).

B cTekax naneneif, nepenaromux ycums ot apMaTyphl 9epe3 KOCHIHKY Ha CTHIKOBYIO HAKJIaIKy
C SKCHEHTPHCHTETOM, 0053aTENBHO ClE/yeT NpeayCMaTPHBATE aHKEPBI B3 apMaTyphl IEPHOIMYECKOTO
npoduist. JImuHa aHKEpPHEIX CTEpIKHEH, IIPHBApEHHBIX K IUIACTHHE «B TaBP» HIIM BHAXJIECT, JOJDKHA
OITE He MeHee /,,an, OTpenemnsemMoit 1o 9.16.

Ecim meobxomumyio pacdeTHyro ATMHY aHKEpOB TPYJOHO BEIIEPXaTh H3-3a TEMIEPATypEl,
TIIPEBEINAOMEH OPE/EBHO AOMYCTHMYIO TEMIIEPATYPY IPHMEHEHHS apMaTypsl, yCTaHABIIHBAEMOM 11O
pacuery (cM. Tabmumy 5.11), To momyckaercs YMCHBIIATE UIHHY aHKEPOB C 00A3aTeNbHOM IpHBapKOi
K HX KOHIaM NONIOIHHTENBHEIX IIACTHH (PHCYHOK 9.3).
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d — HaXJIECTOYHOE COEAMHEHHE C METALTHYECKOM HAKIIAAKOM M3 JTHCTOBOM CTQIH; 6 — CTEIKOBOE COEHHEHHE
no I'OCT 10222; & — cTeikoBOE coemunenue o TOCT 14098; 2z — HaxnecTouHOE coeuHEHHE

Pucynox 9.2 — Coenanenns ApMAaTyphblL B CTEIKAX 3J€MEHTOB COOPHLIX KOHCTPYKIHI H3 KapOCTOHKOro
Oerona
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I — apMatypa; 2 —KOCBIHKa;, 3 — CTEIKOBas Haknaznka; 4 —ceapka; 5 — aHkep apMarypel; 6 — aHKep KOCHIHKH;
7 — aHKepyroImas IUIacTHHKA

Pucynox 9.3 — Jlerans cToika 4pMAaTYPhI 9€ThIPEeX NaHeJIeH U3 KapocToHKOro MxKeje3obeTona
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TemnepaTypHo-ycaxo9abIe BB

9.23 B KOHCTPYKIHAX 30aHUM U COOPYXKEHHH, HCIBITHBAIOIIX TEMIIEPaTYPHEIE H BIAKHOCTHEIE
BO3NCHCTBHA, CHEAYeT IpeNyCMaTpHBaTh KX paspe3Ky TeMIIEPaTypHO-YCaZOYHEIME IIBaMH,
PacCTOsHMS MEXIYy KOTOPHIMH Ha3Ha4YalOT B 3aBHCHMOCTH OT TEMIIEPATYPHEIX YCJIOBHH H
KOHCTPYKTHBHBIX 0COOEHHOCTEH COOpyKEHHMS.

IIpu HepaBHOMEpHO# 0ca/Ke QYHIAMEHTOB ClleyeT NpeyCMATPHBATE paszeneHne KOHCTPYKIIHI
0CaIOYHEIMH IIBAMH.

9.24 PaccTosHMe MexIy TeMIepaTypHO-yCATOIHEIMH IIBAMH B GETOHHEIX M Kele306ETOHHEX
KOHCTPYKIHAX H3 OOBIMHOTO H XapOCTORKOT0 GETOHOB ClEayeT yCTAHABIMBATE PACIETOM.

Pacuer momyckaeTcs He BBIIONHATS, €CIIM NPUHATOE PACCTOSHHE MEXIy TeMIepaTypHO-
YCaA0IHEIMY IBAMH HE NpPEBBINACT 3HAYCHHH, yKa3aHHEIX B Tabmume 9.2, B KOTOpO# HaubGombimme
PacCTOSHHSL MEXIY TEMIEPaTypHO-YCaJOYHBIMH IMBAMH JaHBI O OETOHHEIX H JKene300eTOHHEIX
KOHCTPYKIIHH C HEHANpATAaeMOM H C IpEeIBAPUTENHEHO HANPSKEHHOM apMaTypo#, IpH pacdeTHOH
3HMHEH TeMIepaType Hapy:KHOTO Bo3ayxa MEHYC 40 °C, OTHOCHTEIBHOM BIAKHOCTH Bo3nyxa 60 % u
BBIIIIE H BBICOTE KOJIOHH 3 M.

Tabnuma 9.2
Hawn6onbimre paccTOAHAA MEX/Y TEMIEPATYpPHO-YCAIOYHBIMH IIBAMH, M,
Tt koscTp - Jomyckaemble 6€3 pacyera Ui KOHCTPYKIIHI, HAXOAAIMMUXCH
L BHYTPH OTAIUIMBAEMBIX | BHYTPH HEOTAIUIMBAEMBIX | Ha HAPYXKHOM
30aHuH WK B TPYHTE 3ZaHuH BO3IyXe
1. Beronnsie:
a) cbopHsie 40 35 30
6) MOHONHTHBIE IIPH KOHCTPYK-
THBHOM apMHpPOBaHHH 30 25 20
B) MOHOJTHTHEIE 6€3 KOHCTpYK-
THBHOT'O apMUpPOBaHHA 20 15 10
2. XenezoberoHHsle:
a) cbopHEle u cOopHO-
KapKacHBI® OJHO3TaKHEIE 79 60 48
6) cBbopusie 1 cGopHO-
KapKaCHbIE MHOTO3TAXKHEIE 60 50 40
B) c6opHo-61104HEIE, C6OpPHO-
TaHCILHEIE 55 45 35
r) c6OpHO-MOHONKTHEIE H
MOHOJIUTHEIE KapKACHBIE 50 40 30
1) cOOpPHO-MOHOJIMTHEIE H
MOHOJIHTHBIE CIUIOUIHEIE 40 30 25

IIpamMeganus

1 Jins sxcene306e TORHBIX KOHCTpYKIMH (TyHKT 2) pacueTHad TeMIlepaTypa BHYTPH KOTODBIX He npepsimaet 50 °C,
PAcCTOAHHA MEXy TeMICPaTYpHO-yCalOYHbIMK [IBaMH TPH PacdeTHOM 3MMHEH TeMIepaType Hapy/KHOTO BO3LyXa
muHyc 30 °C, 20 °C, 10 °C 1 1 °C yBeIHYHMBAIOT COOTBETCTBEHHO Ha 10 %, 20 %, 40 % u 60 % H OpH BIAKHOCTH
HAPYIKHOTO BO3IyXa B HaHGOMee sxapKuif Mecsn roxa ke 40 %, 20 % u 10 % YMEHBINAIOT COOTBETCTBEHHO Ha 20 %,
40 % 1 60 %.

2 Jlns xene306eTOHHEIX KAPKACHBIX 3HaHMM (yHKT 2, a, 6, T) PacCTOAHMA MEXAY TeMIlepaTypPHO-YCaTOUHEIMHA
LIBaMH yBEIHIUBAIOT IPH BRICOTE KONIOHH 5 M —Ha 20 %, 7 M—Ha 60 % 1 9 M — Ha 100 %. BEICOTY KOJIOHH ONPENeNsIOT:
AT ONHOSTAXKHEIX 3AHMH — OT BepXa (yHaMeHTa [0 HU3a NOAKPAHOBLIX 60K, a NPH HX OTCYTCTBHHU — A0 HA3a tdepM
WM GaNoK MOKPHITHS; M4 MEOTOSTAXHBIX 3TAHAN — OT Bepxa (yHmaMeHTa 110 Hu3a GaJlok MepBoro 3Taxa.

3 Jlna xene300eTOHHBIX KapKacHBIX 3haHui (MyHKT 2, a, 6, r) PacCTOMHHA MEXAY TEMIEPaTypHO-YCATIOTHEIMH
BaMK ONPEAC/ICHEl IIPH OTCYTCTBMM CBA3eH 100 NpH pacmoNOXEeHHM CBA3ell B CEpeIMHE TEMIEpaTYPHOTO GIIOKA.
Paccrosmms Mexmy TemnepaTypHO-yCcalO9HBIMH I[IBAMH B COODYXECHHAX H TEIUIOBEIX arperarax C pacyeTHOH
TeMmrnepaTypol BHyTpH 06bemoB 70 °C, 120 °C, 300 °C, 500 °C u 1000 °C YMEHBINAIOT COOTBETCTBEHHO Ha 20 %, 40 %,
60 %, 70 % u 90 %.
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9.25 IlluprHy TeMIepaTypHO-yCATIOYHOro MBa & B 3ABHCHMOCTH OT PACCTOSHHS MeXIy IIBaMH

CIIEIyeT pacCUYMTEIBATH 110 (opMyITe
b=gl. (9.4)

OTHOCHTeNbHOE yATHHEHHE OCH SNEMEHTA € CIEIYeT BEIMHCIATH B 3aBHCHMOCTH OT BHAA
KOHCTPYKIIHH H XapaKTepa Harpesa o 6.22-6.25.

ITapuHy TeMIepaTypHO-yCafo9HOro MIBa, BEYHCIEHHYIO [0 dopmyie (9.4), cnenyer yBeTHIATE
Ha 30 %, ecnu moB 3amomHAETCH acGECTO-BEPMUKYIHTOBEM pPacTBOpOM, KAaOJIMHOBOH BaTOH WM
IIHYPOBEIM acOECTOM, CMOYEHHBIM B ITHHSIHOM PacTBOpe (PUCYHOK 9.4, a).

Temneparypro-ycamodssie mBEI B GETOHHBIX M IKeN€300€TOHHBIX KOHCTPYKIHAX CHEIyeT
IPHHUMATh INMPHHOH He MeHee 20 MM.

Korma naenemwe B pa6oueM mpocTpaHCTBE TEILIOBOrO arperata He paBHO aTMOC(epHOMY,
TCMIIEPaTypHO-YCaJJOYHEI OB JOIDKEH HMETh YIMAPEHHE [l YCTAaHOBKH GeToHHOTO Gpyca. Bpyc
ClIENyeT yCTaHABIMBATE HaCyXo 6e3 pacTBopa. Mexry GpycoM B MeHee HAarpeTol MOBEPXHOCTHIO OB
HEOOXOMMO 3aIIONIHHTS JIETKO AeOPMAPYEMBIM TeILIOU30AIHORHEIM MaTtepranoM (pHCYHOK 9.4, 6).

B nevax, rae TpeGyercs repmermanocTs pabodero IIPOCTPAHCTBA, ¢ HApYXKHOM IIOBEPXHOCTH B
TEMIEpATyPHO-YCan0IHOM IIBE CIIEAyeT IpedyCMaTpUBaTh KOMIIeHCaTop (pacyHOK 9.4, 6).

a) 6) 6)

Ryl

L I \ ]
1 1
@ — IIOB, 3aI0JTHeHHbIH MIHYpOBBIM acGecToM; 6 — TO e, ¢ GETOHHBIM 6pyckoM; 6 — TO 3Ke, C META/THYECKUM

KOMIEHCATOPOM; / — IMHYPOBOH ac6ecT, CMOYEHHEIH B IIMHIHOM pacTBope; 2 — GeTOHHEIH GpyCoK;
3 — xoMneHcaTop; 4 — CTaNBHO# CTEPKEHD IHaMeTpoM 6 MM

e
T T

Pucynox 9.4 — TemuepaTypHble IBbI B KOHCTPYKIHAX H3 KapocToiikoro Gerona

9.26 Jlns opraHM30BaHHOTO Pa3BHTHS yCallo9HEIX TpemHH B OeToHe co cTOpOHE pabodero
IpOCTPaHCTBA TEIUIOBOrO arperara CilefyeT IpeXyCMaTpHBaTh ycamodHble Bk [1IBED IMHpHHOH 2-3
MM H TTTyOHHOH, paBHO# 1/10 BEICOTE ceuernus, HO He MeHee 20 MM, clieAyeT pacmonarats gepes 60—90

CM B ZIByX B3aHMHO NEPIEHMKYIIPHEIX HAlpaBICHHAX (PHCYHOK 9.5, 6).

9.27 Yeunms OT HEpaBHOMEPHOTO HarpeBa GETOHA IO BEICOTE CEYCHHS HIEMEHTA JIoIIycKaeTcs
YMEHBINATE:

YCTPOACTBOM KOMIIEHCAIIHOHHEIX IIBOB B Golee HarpeToi cxato# 3oHe 6eToHa (pUCYHOK 9.5, a).
Komnencanuonnzie mBr! muprmoi 2 - 5 MM crexyer pacronarate gepes 60 - 90 cM Ha nIyOuHY He
Gomee 0,5 BEICOTBI CedeHHs MEMERTA B HANPABICHHH, NEPHNeHAUKYIAPHOM K JEHCTBHIO CHXUMAIOLTHX
YCHIIMH OT BO3JIEHCTBHAS TEMIIEpaTypEI;

TIOBBIICHUEM TEMIICPATYPhl PACTAHYTOH apMaTypEI, PacIONOXEHHOH y MeHee HarpeTol IpaHu
0OeToHa, MOCPENICTBOM yBENMYEHHA TONIMMHEL 3AIMATHONO CJIOS GETOHA HITH YCTPOHCTBOM HapyKHOM
TEIIOM30IIAIHH.
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@ — KOMIIEHCAIIHOHHEIE; 6 — ycano4Hsle; | — KOMIEHCAUMOHHBIH OB IMHPHHOMN 25 MM;
2 — ycano4usIii moB riy6uHok 0,14, | mupuHOM 2-3 MM -

Pucynok 9.5 — IlBbI co CTOPOHEI HArpeBaeMoii MOBEPXHOCTH B KOHCTPYKITHAX
H3 xKapocroiikoro Gerona

OtaenbHBIe KOHCTPYKTHBHEIE TpeGoBaHUA

928 B xene3006eTOHHBIX KOHCTPYKIMAX M3 JKApOCTOMKOro 6eToHa I BOCIIDHATHSA
PacTATHBAIOIMMX YCHIHH, KaK OPABHIIO, CIIEAYET YCTAHABIMBATD apMaTypy y MEHEe HarpeTolf IpaHH
CEYEHHS BIIEMEHTa.

Eciu B KOHCTPYKIMAX OT Harpy3Kd DACTSTHBAIOIIME YCHIHS BO3HHKAIOT CO CTOpOHEI Gonee
HAaIPETOH IPaHH CEYEHHs SNEMEHTa, TO apMaTypa MOXKET BOCIPHHUMATE PACTATHBAIOIIHE YCHIIMA IIDH
TEMIEpaType, HE MPEBEINAIOMEH NPEelebHO AOMYCTHMYIO TEMIEpPATypy IPHMEHEHHsS apMaTypEI,
yCTaHaBIIMBAacMOH 1O pacyeTy (cM. Tabmiy 5.11).

JUlst CHYDXEHHSA TEMIICPaTyphl apMaTypsl JOMyCKaeTes YBEIIMYHBATE TOJIIHHY 3AIMUTHOTO CIIOS
Gerona y Gonee HArpeTol rpaHy CedeHNS 3EMEHTA IO IECTH AUaMETPOB NPOJOJIBLHOM apMaTyphl HITH
IIpeyCMaTpHBaTh TEILIOH3O0JIANHUIO H3 JIETKOT0 JXapoCcTolKkoro 6eToHa.

Ha rpanune GeTOHOB pasHBIX BHOB CJENyeT yCTaHABIMBATH KOHCTPYKTHBHYIO apMaTypy H3
XKapOCTOMKOM cTami guamerpoM He Gomee 4 mm, KoTOpas NODKHA OBITH NMpHBapeHa K XOMyTam
(pucyHOK 9.6).

Temmeparypa HarpeBa KOHCTPYKTHBHOM apMaTypsl He IOJDKHA IIPEBEIIIATE [IPEAENEHO
AOIyCTHMYIO TEMIICpATypy MPHMEHEHHS KOHCTPYKTHBHOH apMaTypEl, yKasaHHyIO B Tabmumne 5.11.

I-1 II-11

11_' 35 Ipusaputs I___]
=
3 '! i ‘)% : 4. ‘. LR & U -d.- : ‘H‘. -',-" - I /4 w)LJ: ..{ :: -‘. & .Ai ’ -‘. "‘ J* El’-:
i PJ . s ., Jl. ’/I 47 -DJ
777 T \ S 70 I )
g 3 2 H
s 250 - 400 q b<i2o0 -

1 — TaxebIi xapocTolikuii GeTon; 2 — TEIUIOH30JIALIHOHHBIH CJIOH M3 JIETKOT0 KapocToHKoro 6erona;
3 — ceTKa M3 KapoCTOiKOH cTamu AuaMeTpoM 4 MM; 4 — pojobHad paGoyas apmMarypa

Pucynok 9.6 — KoncTpyknms H3rEGaeMoro sxe1e306eToHHOT0 3JIEMEHTa, HArpeBaeMoro 10
Temnepatypbl 6oaee 400 °C co cTopoHsI pacTERYTOMH 30HbI




CII27.13330.2017

9.29 Hecymue 1 HeHecymue KOHCTPYKIME TEMIOBEIX arperaToB CIeAyeT BEIIOIHATE H3 COOPHEIX
ONTHOCIIOMHEIX HIIH MHOTOCJIOMHEIX SJIEMEHTOB. CGopHEle orpaxaronye KOHCTPYKITHHE, KaK IIPaBHIIO,
BBIITOJHSIIOT U3 OIOKOB, IUIMT X TaHEJeH.

B nByxcnoiiHEIX maremsx, IPOCKTHPYEMBIX M3 pa3HBIX BHIOB JXapOCTOMKOro 6eToHa,
TCIUIOH3O0MIAHOHHEN JIETKHH JXapocToikuii GeTon AOIyCKaeTCqd NpexycMaTpHBarh Kak CO CTOPOHEI
Ppabodero npocTparcTea, Tak M ¢ HapyKHOI CTOPOHEI TEILIOBOI'O arperara.

Jlst ynyqmenns coBMeCTHOM pabOTEI OTAETBHBIX CII0EB GeToHa HeoOXO0MMO TIpe/ycMaTpHUBAaTh
YCTaHOBKY KOHCTPYKTHBHOX apMaTyphl HIIH aHKepoB. KoHCTpykTHBHAS apMarypa JOoJDKHA 3aXO0JUTh B
KaokbIi cio¥ GeToHa Ha riyGuEy He Menee 50 Mv. Ecim B 30He CONIPSDKEHHMS OTAENBHEIX ¢I0eB 6eToOHa
TCMICpaTypa NpPEBBINACT NpEIENBHO JOMyCTHMYIO TEMIEPATYPY IpHUMEHEHHS KOHCTPYKTHBHO#M
apMaTypel, ykasaHHyI0 B Tabmmme 5.10, To mns ycumieHuMs cBS3H MEXIY CIIOAMH [OITyCKaeTcs

YCTpaHBAaTh BEICTYIEI HIIH OETOHHEBIE MIMOHKH.
B pelpuctsx namemsx mmaty m pebpa CIE€AYeT BBIOIONHATE M3 TSDKEJIOTO0 HIM JIETKOTO

KOHCTPYKIIHOHHOT0 JXapoCcToikoro 6eTona (cM. pucyrok 9.5, 6). B mecTax colpspkeHHs pebep ¢ IIHToH
HEeoOXO/MMO yCTpauBath ByTEL Mexcy pebpamMu ¢ MeHee HarpeTOd CTOPOHEI CIIEAyeT PacIoaraTh
TEIUIOBY0 M30JIAIAIO H3 JIETKOTO JXapOCTOMKOro GETOHa HIIM TeIIOM3OJSIMOHHEIX MaTepuanoB. B
pe6pax naHeiH ClelyeT mpeaycMaTpUBATE apMaTypHEIE KapKacCkl, KOTOPEIE JOIKHEI OBITh 3aBEIEHEI B
OeToH mIMTEI He MeHee yeM Ha 50 MM. Ilpu HeoOX0AMMOCTH CHMKEHHS TeMIlepaTypsl paboueit
apMaTypel, yCTaHABIMBAaEMOl B pebpax, peGpa MOryT BEICTYIATH 38 HapyXXHYIO IIOBEPXHOCTh TEIIOBOM
msosmuy. Ilnary namemm cmenyer apmmposars KOHCTPYKTHBHOH CBAapHOH CETKOH H3 apMaTypkr
AEaMETPOM He Ooree 4 MM C pacCTOSHHIME MEKIY cTepxxHAMH He MeHee 100 mum.

Temneparypa marpesa cpapHol ceTkd He HOIDKHA OpEBEINATh HPENENBHO JOITYCTHMYIO
TCMIEpaTypy NPUMEHECHHA KOHCTPYKTHBHOM apMaTyphl, ykasaHHyr0 B Tabmume 5.11. Ecmm
TeMIepaTypa HarpeBa INTHTEI [IHENH NPEBEIIAET [PEJETBHO HOMYCTAMYIO TEMIIEPAaTypy IPUMEHEHUS
KOHCTPYKTHBHO! apMAaTypEI, IONCKAETCsl IUTATY He apMHpOBATH.

Jns HeHecymmx OGIErYeHHBIX OIpayKIAFONIHX KOHCTPYKIIMH TEIUIOBEIX arperaToB CleyeT
TIpenyCMaTPHBATE JIETKAE JKaPOCTOHKHE GETOHE ¥ 3((heKTHBHEIE TEILTOM30 IIHORHELE MaTepHaikl.

9.30 B IBYXCIOHHBIX MAHEISIX Ha METATHYECKOM JIACTE JIETKH# xKapocToikuii GeToH ciemyer
KpCIUTH aHKEPaMH, IPABAPEHHEIMHE K JIHCTY (PHCYHOK 9.7, a). AHKepEl CIIeyeT IPUHUMATH JUaAMETPOM
6-10 MM mma momocsr 3x20 mm. Jmama aHKEpa NODKHA OBITP HE MEHEe IIOJIOBHHE! TOJIIHHEI
(yTepoBkw, a paccTosHEEe MEX1y HUMH — He 6onee 250 MM. MeTajutaaeckuii HCT TOMIMAHOH He MEHee
3 MM JOJDKEH HMETE OTOTHYTHIE Kpasi Hili IIPHBAPEHHBIE «HA IIEPO» 110 KOHTYPY YTOJIKH.

B manensx ¢ oxadimsmomum KapKacoM IpsAMOYTOIBHOTO I TpalleHEBHAHOTO cedeHns pebpa
CIIEAyeT MPENyCMaTPHBATh M3 TSDKEIOT0 HIIM JIEFKOTO KOHCTPYKIHOHHOI'O JKapoCTO#Koro 6eToHa, a
TIPOCTPAHCTBO MEXTy pebpamMu Ha BCIO TOMIMHY CHEXYET 3arONHATH TEILUIOH30/IHOHHLIM JIETKHM
apocTtoiikuM 6eTonoM. Pebpa cemyer apMHPOBATE NJIOCKAMM KapKacaMH, PacIIOI0XEHHEIMH C MEHEe
HarpeToH CTOPOHEI (PHCYHOK 9.7, 6).

B nanensx ¢ oxaiiMisomum apMaTypHBIM KapKacOM CBapHOH KapKac CIEyeT pacIojararh Mo
TICPUMETPY aHENH y MEHee HarpeToi CTOpOHS! (PUCYHOK 9.7, 6).

Kpennerne naneneit x xapkacy nomxso OCYIIECTBIIATHCA Ha 6ONTax MM HA CBapKe TakK, YTOGEI
TIaHEIH MOTITA CBOOO/HO EpeMeINaThCsl PH Harpese.

B KOHCTpYKITHAX TEILTOBBIX arperaToB W3 MOHOIHUTHOTO JKene300eToHa co CTOpOHE paGogero
IIPOCTPaHCTBA B YITaX CONPSDKEHMS CTEH, a4 TAKKE CTEH C IIOKPEITHEM H IIEPEKPHITHEM CIENYET
IpEXyCMaTPHBATE BYTEL

Ilpu Temmeparype pa6ogero TIPOCTPaHCTBA TENJIOBOTO arperata cpemme 800 °C orpaxmaromyo
KOHCTPYKIMIO C IENBIO YBEMMYECHHA €€ TEPMHYECKOrO COIIPOTHBIIEHHS CIIEAYET BEIIOIHATE
MHOTOCIIOHHOH, C BKIFOYEHHEM B €€ COCTAB CIIOEB H3 3 dexTHBHOIM TemTon3oIHH (pHCyHOK 9.7, 2).

MBeuorocoitas mecymas wim CaMOHECYIIasd KOHCTPYKIHA CO CTOPOHEI pab0duero IpocTpaHcTBa
AOIKHA AMETH (yTEPOBOYHYIO IUIMTY M3 3KaPOCTOHKOrO OeToHa, a ¢ HeHarpeBaeMo#f CTOPOHEI —
HECYINee OCHOBaHHE B BHJE KeJIe300€TOHHOM IJIMTH HIIK METaJUIMYECKOI0 JTHUCTA ¢ OKAHMISIOMMME
YTOJIKaMH, a MEXIY HAMH — CIIOH TEILIOH30JISIHH. BOTOKHHCTEIE OrHEYIIOPHBIE MaTepHANEL CIIEAYET
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IPHMEHATE B TEMIIEPATYPHEIX 30HAX CEUYCHHS KOHCTPYKIHH, I'IC HENL3d IPHMEHATH 6onee JCIICBRIC H
MCHEE I[C(i)H]IHTHI:Ie MaTepHallbl, HAlIpUMED, ITHATEL WK MaTH A3 MHHepaJIBHOﬁ BAaTkI.
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3000-5000 MM
@ — IBYXC/IOHHAA TAHE/b Ha METALTHYECKOM JIHCTE; 6 — IAHENb ¢ OKAMMIISIONTHM KapKacoM M3
TSDKEJIOro XKapoCTOHKOro 6eToHa; 6 — MaHeNns ¢ OKAMMIISFOLIHM apMaTypHBEIM KapKacoM; 2 — aHelnb Ha

METAILTIIECKOM JIMCTE CO CTAbHBIMH aHKepaMH M 3¢ ¢exTHBHOM Teronzomsauueii; 7 — YTOJIOK
XECTKOCTH NIAHENH; 2 — MEeTaJLIHYeCKHi JIucT; 3 — aHKep; 4 — Jerkuii Jkapocrokikuii 6eron ¢ D1100 u
MeHee; 5 — Jerkuit xapocTolikuii 6eton ¢ D1200 u 6onee; 6 — OKaMMIIAIOIIHE KapKac U3 TAHKEI0ro
XKapocToiikoro 6eToHa; 7 — apMaTypHbIH kKapkac; 8 — 3()eKTHBHAS TEIUIOH30IALIMS;

9 — ycamounerii mos; /0 — matiba

Pucynox 9.7 — KoncTpyxknun nameneii 13 Jerkoro HKApoCcToHKOro Gerona

931 [lna obecnedeHHs HAamEeXHOTO COCNUHEHHS HECYymero #u (yTepoBOYHOIO CJIOEB
MHOTOCTIOHHO#  (yTepoBKH pexomenmyeTcs IPUMEHATE NPOCTPAHCTBEHHBIE aHKEPE B BHJE
COSIMHCHHBIX MEXTy COOO0H KPecToO6pasHO YCTAHOBIEHHEIX THYTHIX CTEpXHEH, pacmoNoKEeHHBIX
TICPIICHIMKYIAPHO K apMaTypHOH CeTKe, HalpEMep, KaK II0Ka3aHo Ha pHCyHKe 9.8,
IIpocTpascTBeHHEIE aHKEPEI YCTaHABIIHBAIOT B IBaX IIHTHOH M MHHEPAIOBATHOH H30IAIHH.
Paccrosnue mexmy aHKCpaMH NIpMHEMaIOT B ipexenax 0,7 - 1,0 M, a paccrosnue oT KpaeB NaHEeTH
A0 IeHTpa NPOCTPaHCTBEHHOTO aHKEPa IIPHHAMAIOT KpaTHBIM pasMepy IUHAT TEIUIOH30MAIAH U PAaBHEIM
TIOJIOBHHE PaCCTOSHAA MEXAY auKepamy. ILmuTa U3 sxapocToiikoro 6eTona, 3aKpEIIEHHAS C IOMOIIBI0
aHKEPOB, OT ICHCTBUs COBGCTBEHHOTO BECa B TOPH30HTAIEHOM I0JIOMKEHHH [IAHEH 6yner pabotars kKak
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ABYXKOHCOJIbHAs CHCTéMa C MaKCHMAIbHBIMH DPAaCTATHBAIONAMH YCHIHAMH B CEUEHHSX IOJ
[POCTPAHCTBCHHEIMM aHKEPaMH, INI€ HMEIOTCS MECTHEIE apMaTypHBIE CETKH, BKIIOYEHHLIE B
IIPOCTPAHCTBEHHEL aHKEP /U1 YBEIHICHH)S [IOMa i AHKEPOBKH.

DyTepoBoUHas IUMMTA M3 KAPOCTOMKOro GeToHa B YKPYOHEHHEIX MOHTQXKHEIX 3JIEMEHTax
Paspe3acTes MBaMH IMHPHHOA 2 MM Ha OT/ENBHEIE JaCTH TAKEM 06pa3soM, ITOOE! KaxIhii OTIeIBHEI
MOHOJIHTHEIA y49acTOK GeToHHOH (yTEpOBKHM KpEeImHICS K OCHOBAHHIO NAHEIH YETHIPEMA HITH JBYMS

aHKEepaMH.
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! —mpocTpaHCTBEHHEIH aHKep; 2 —KeNne306eTOHHAS Hecymmas IHTa, 3 — MHHEpanoBaTHas H30JIALHS;
4 — IMTHAS M30IALMA; 5 — apMaTypHas ceTka; 6 — (yTepoBoUHas IUTHTA U3 XKAPOCTOMKOro GETOHA

Pucynox 9.8 — IlpocTpancTBeHHbLIH aHKEp B MHEOTOCTIORHOM KOHCTPYKIHH NAHEJH ¢
seJie300eToHHOH Hecyme# naAToH

9.32 KoncTpyKiuy, nepexprBatomue paGogee IIPOCTPAaHCTBO TEILUIOBOI'O arperara, MOryT ORITH
CBOOOIIHO ONEPTHIMA Ha CTEHE], IOIBECHBIME FITM MOHOIATHO CBA3aHHEIMH CO cTeHaMH. [/ HOKpEITHIE
OpH mpojerax Gonee 4 M cleAyeT NpeUMyINecTBEHHO NIpeAyCMaTpPHBATh IIOABECHEIE OaIKky, IUIMTEI ¥
nasemd. Pacuermyro cxemy paboThl momBecHOl KOHCTPYKIIMH CJIEQyeT HNpHHAMAaTh Kak M
ABYXKOHCOJNIBHOM Oalku, OpH 5TOM HE IOIKHO MJONMYCKATHCS BO3HHKHOBEHUS PacTATHBAIOIIHAX
HaUpsOHKEHHH B GETOHE CO CTOpOHBI Gonee Harperoit IOBEPXHOCTH. [lonBecHBIe KOHCTPYKLHH He
AQIGKHEI BOCTIPHHEMATH HUKAKHX BHEIIHMX HAarpy30K, KpoMe COGCTBEHHOTO BECa, M HA HUX HE JIOJDKHEI
yeTpauBaThCA MOCTHKH HITH HACTHIIEL 1Tt XOMXIEHHAS 00CIyXKUBAIOMIETO IIEPCOHAA.

9.33 Kymona ¥ CBOMEI JOIDKHEI HMETh CTpey moxbeMa He MeHee 1/12 nponera B caery.

Kynona u csozer ¢ miockoit BepxHeit moBepxHOCTEIO Y IATHL AOJDKHBI KMETE KOMIIEHCAIIMOHHBIH
moB mupuHOE 2040 MM Ha riryGHHY, PaBHYIO BBICOTE CEYEHHS B 3aMKE (pucyHox 9.9). 3anonuenue
[I(Ba CIIEXyeT IPeTyCMaTpHBaTh H3 JIErKo/ehOpMHPYEMOro MaTepHana, ¢ MOKPACKOH IIST TOHKMM CIIOEM
OuTymMHOro maKa. 3a OCEBYIO IMHMIO B TAKHX Kymonax ¥ CBOZaX JMOIyCKaeTcs IPHHAMATEH IYTY
OKPY2KHOCTH, IDOBE/ICHHYIO 9€PE3 UEHTP IIATHI M CEPE/IHHY BEICOTH CEYEHHS B IEHTPE IIporeTa.
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Mpueapute k KOXYXY

40-60 MM

I — xoxyx; 2 — ceTka U3 MPOBONIOKH AHAMETPOM 10 6 MM, NpHBapeHHas K KOXYXY; 3 — KOMIEHCALIHOHHbLHA
0B TOMMMHOK 20 — 40 MM, 3an0THEHHEII JTerko neopMHpYeMBIM MaTepHanoM; 4 — GeTOHHBIH KYTion;
5 — AT Kymnona; 6 — oB 6eTOHHPOBAHHMS

Pucynox 9.9 — Koncrpyknns kymosna HEPEKPBITHSA ¢ TEXHOJIOrHIeCKAMH OTBEPCTAAMH
H3 KaPOCTOHKOro 6eToRa JIA KPyTOro TeNJIOBOIO arperara

B Kymonax u cBozax ¢ WIocko# BepxHeit IOBEPXHOCTHIO, IIPH BBICOTE CEYEHHS B 3aMKe Hosee 250
MM, KpDOME OCHOBHOH pabodeii apMaTypEI, yCTAHOBICHHOM CO CTOPOHBI MEHEE HarpeToH IMOBEPXHOCTH,
Heo0X0UMO IpedycMaTpHBaTh KOHCTPYKTHBHYIO CETKY M3 IIPOBOJIOKH JHAMETPOM 3 - 6 MM C sraeHKoi
He Oonee 75X75 MM, KOTOpYIO pacIoNaraioT B cjioe GEeToHa ¢ TEMIIEPaTypOH, He IIPEBHINAIOMEH
IIPEACTEHO NOMYCTHMYIO TEMIEPATYPY NPAMEHEHHs KOHCTPYKTHBHOM apMaTypsl CEeTKH (cM. Tabmuiy
5.11). Dra ceTka JOKHA COSUHATECS XOMyTaMH C OCHOBHO¥ apMarypo# (pucyHok 9.10).

5 67 8 9
\ /A / A
4 5

<

20-40 MM

I — xynom; 2 — niarra kynona; 3 — OMOPHOE KONBLO; 4 — OB 6ETOHHPOBAHMUS; 5 — KOXKYX;
6 — TEITOM30/IALHOHHAA IPOCIIO#Ka ToNuHOHK 20 - 40 MM; 7 — paboyas apMaTypa OIOpPHOTro KOMbL;
8 — KOMIIeHCALIHOHHEI OB IHPHHOH 20 - 40 MM, 3aN0JTHEHHEIH JIErKO Ae(OpMHPYEMEIM MaTEPHAJIOM;
9 — pabouas apmatypa kymona; /0 — XOMYT 3 IPOBOJIOKH THaMeTpoM 6 MM; /] — ceTka W3 IpOBONIOKH
auaMeTpoM 3 - 6 MM

Pucyrnox 9.10 — Koncrpyknas sxee306eToHHOr0 KyloJ1a HOKPBITHA € IJIOCKOH Bepxneil
TOBEPXHOCTEIO H3 AKAPOCTOHKOro GeTOHA IS KPYIJIOro TEmI0BOIO arperara

9.34 Pabouyio apmaTypy B Kelne306eTOHHEX KOHCTPYKIIHSAX, NEPEPE3acMyl0 pasiIuyHBEIMH
TEXHONOTHYECKMMH OTBEPCTHSAMH, CJIEIYET IpUBAPUBATE K paMKaM H3 apMaTyphl MM IIPOKAaTa,
YCTaHABIIHBACMBIM BOKDYT OTBEpPCTHI. Pasmeps pamkn CIEXYeT NIPHHAMATh TaKHUMH, 9YTOOHI TOMIIHHA
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GeToHa CO CTOPOHEI OTBEpCTHS GELIA JOCTATOTHOMN JUIs 0becIedeH s TEMIIEPATyPEI METAIUIA PAMKH, HE
IPEBHIIAOMEH NPENEIbHO AOMYCTUMYIO TEMIIEPATypy IPIMEHEHHS apMATYPHI, YCTAHABIUBAEMOMH 11O
pacgery mo Tabmmme S5.11. Ilmomans CeYeHHS paMKH B KaXIOM HalpaBlI€HHH JOODKHA OBITH
AOCTaTOTHOM JIs BOCIIPHATHS YCHIIHMA B IEPEPE3AHHEBIX CTEPIHKHAX.

OtBepcTra GombIIOro pasMepa cleayeT OKaiMIISTE apMHPOBaHHEIMH OOpPTOBEIMH 3aMKHYTBIMH
pavamu. CedeHHe CTCHOK GOPTOBEIX paM ONpENENSIOT H3 PACUETa HA YCHIMS OT BO3MEHCTBHS

TEMIIEPATYPHI B HATPY3KH.

9.35 OcHoBanus $yH1aMeHTOB, GOPOBOB | IPYTHX COOPYIKEHHH, PacIIONIO}KEHHEIX O 3eMIIEH H
TIOABEPTaIOMHUXCsT HATPEBY, MOJDKHBI HAXONUTBCS BBINE YPOBHS IPYHTOBEIX Boj. IIpH HANWYHHE BOZEI B
OCHOBaHHM STHX COOPYXEHHIH, CIIeyeT NpeIyCMaTPHUBATh HX THAPOH30IBIHAIO, JTA60 KeTe306eTOHHEE
KOHCTpYKIIMH, HAXOAAIIHECS TO 3eMJIeH, BEIONHATS H3 0GBIMHOr0 GETOHA C MOBEINEHHOM MapKoii o
BOJIOHETIDOHHMIIAEMOCTH He MeHee W12.

9.36 KoxyXu TEIUIOBEIX arperaToB M3 JIHCTOBOH CTAH JOIIyCKaeTCs MpeyCMaTpUBaTh, KOT/a
Heo0x0MMOo 06€CTIeTHTh ra30HENPOHANIAEMOCTD KOHCTDYKITHH, H KOTJa AMEETCS 0OJIBIIOe KOJTHIECTRBO
OTBEPCTHH HIH TOYEK KpEIUIeHHs obopynoBanus. COEIMHEHHE KOXYXa C JKapocToikuM OGeToHOM
CYIEAYeT NPOU3BOMKUTE IIPH NOMOIIH apMAaTyPHEIX CETOK (PHCYHOK 9.10) WM METaLIMYecKrK aHKEpOB,
NPHBApPEHHBIX K KOXKYXY (PHCYHOK 9.8). _

B crenax u cBozax meueit na KpeneHns K HUM (byTEPOBOYHEIX MaTEPHAIIOB IPEIOYTHTEIHHO
I[PAMCHCHHE AHKEPHBIX CHCTEM. AHKEpa ClefyeT NpeXyCMaTpHBAaTh H3 apONPOYHON CTEPIKHEBOH
apMaTyphl MIIA [pOKaTa, a IPH SKCILTyaTalHOHHOH Temmepatype cBbmue 1200 °C — H3 orHEeYIOpHOl
KkepaMuKH. BEIOOp Mapok cralelf 4y aHKepOB ClIeAyeT IIPOBOJHUTE C YIETOM IIPEAEIHHO JOIYCTHMOM
TCMICpaTypel NPHMEHCHHS CTalei H MakCHMAaTbHOM TeMIIepaTyphl SKCILIyaTAMH aHKEPOB II0
Tabmumam 5.11 u 9.3.

Tabnuma 9.3
IpenensHo Mapxkwu craneii
JIOIYCTHMAst
TEMIIEpaTypa Poccriickoe Eppocaros CIIIA
TIPUMEHEHHS IIPOHM3BOJICTBO
He 6onee 375 °C Ct.3 - -
He Gonee 425 °C Cr.09T2C - -
He Goxee 475 °C Cr.12X13 i:gg ? :(1)3
Cr.12X18H10T, 1.4541 321
He o 700 . Cr.08X18H10T 1.4878 321H
1.4843 310
He 6onee 900 °C Cr.20X23H18 1.4845 3108
X8CrNi25-21 314
He 6omee 1200 °C Cr.XH32T X10NiCrAlTi32-20 NO08825
Tomsxo kepamuueckue Tomaxs FoutsEn
Cs. 1200 °C P KEepaMHIECKHE KepaMHYECKHE
AHKEEPR aHKepa aHKepa

Ilpu mpOeKTHPOBAaHWH aHKEPHEIX CHCTEM IS KPEIIeHNUs jKapocToikux 6eToHOB ((yTepoBOK)
CIIEAYET YIUTHIBATh CICAYIOMHE IOKA3aTe I :

- pabouyio TeMueparypy ycTpoiicTBa;
- TOJIIHHY M KOJHIECTBO CI0eB 6eTOHA HITH (yTEepOBKH (ONHO- HITH MHOT'OCJIOHHasN);

- 00mHi BeC MaTepHaNoB U YCIOBHA paGOTEL
Or BBIIE nmepedncreHHBIX IapaMETPOB 3aBHCHT BEIGOpP (POPMEI M pasMepoB aHKepa, INar HX
ycranoBku. Haubonmee pacmpoctpanernnoif ssnsercs V-obpasnas dopma aHKepoB, C YCTpPOMCTBOM
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3aru6oB ¥ rodp, KaK B IIIOCKOCTH H3ZENHS, TaK H BHE IIOCKOCTH (pucynok 9.11), ¢ mociemyromum

00BeIMHEHAEM B IPOCTPAHCTBEHHYIO CHCTEMY, KaK 1oKa3aHo Ha pucyHke 9.8, mo3. 1.
IIpy NpOEKTHPOBaHHH aHKEpPHEIX CHCTEM IHar KpEIUICHHSA aHKEPOB JUIA CTEH, KaK IPaBHIIO,
npunuMaeTcs paBEEM 300400 MM, a mna ceomoB — 200-250 mMM. K MeTaumMueckiM KOXyXaM

TCIUIOBEIX arperaToB KpEMIeHHe aHKEPOB OCYIIECTBIIAETCS [IPH OMOIIY CBAPKH.
a) 6) B)

H

T o

r) A) e)
D r D
o law
) 3)
o P
i e o Caapka

a, 6, 6, 2— aHKePHI JUI1 OJHOCIOHHOrO GeToHa; 0, e, Jic, 3 — aHKepPbl 4711 MHOTOCIIOMHOro 6eToHa

Pucynox 9.11 — OGpasnmn1 gopm MeTanTAIeCKEX AHKEPOB [JIfl KPellIeHHd XAPOCTOHKHX hyTepoBok
K METAJUIHIECKHM KOXYXaM TeIJIOBbIX Arperaron

9.37 Ecimm xapocToiikuii 6eTon TIOBEPKCH CHIIBHOMY HCTHPAIOIIEMY BO3IEHCTBHIO CO CTOPOHEI
pabodero NpocTpaHCTBa, TO €ro ClieyeT 3amMmaTh MeTa/IaIecKol NaHIUPHOH CETKOM, 0 KOTOpOi
HaHOCHTCS CJIOH TOPKPeTOETOHa, WK 610KaMH 13 HauboJIee CTOMKOrO B STHX YCIIOBHSX JXapOCTOMKOro

OeroHa M orHeymopa.

9.38 Ilpu mpOEKTHPOBAHME KOHCTPYKIHit (yTEPOBOK I MMIMHAPHYECKHX TPyGYaThix meyeit
Hereno6rBatomeli, HedrenepepabaTsBatomeii, He(TEXMMUIECKOM U ra30BOM IPOMEIILIEHHOCTH B
BHJC MaHENeH H3 JIErKOTo XapoCTOMKOro 6eToHa, (OPMyeMEIX HA MeETAIHIECKOM OCHOBaHHH,
HEOOXOIMMO IpeyCMaTpHBaTh KOHCTDYKTHBHEIE pemeHns, ofecmeuMBalOmEe KHCIOTO- H
Ta30HCIPOHMNAEMOCTE  TCIUIO3AMATHOIO OETOHHOrO CJI0S HA KOHTAKTE € METALIMUecKoif
TIOBEPXHOCTEIO BO M30ekaHNAe BOSHUKHOBEHHS KOPPO3HY METAIIA B IIPOLIECCE SKCILTyaTallHH.

DyTepoBKa KOHCTPYKTHBHEIX 3IIEMEHTOB IIedeii (mamenei) m3 xapocroiikoro 6Gerona
IIpeAHAsHAICHA NI H3OJLIMH METAJUIMIecKod OOIMMBKE IIeYM OT BO3JEHCTBHS TEMIIEpaTypEl H
CHHDKCHHS TEILIONOTEPE B MIPOIECCe IKCIUIYaTAIHH TIeYei.

Tockonsky xapocroiikuit 6eTon (yTepoBok B NPOIIECCE KCILTYaTallMH IPOSBISET YCaNOUHbIe
IebopManuy B BHzIE TpelmuH, IpoGIIeMy H30/AIMH METalLIa OT IPOHHKHOBEHHS Ta30B PeKOMeHayeTCs
PEIaTh MyTEM yCTPOKHCTBA AHTHKOPPO3HIHON ra30HENPOHHLEAEMOH 06MAa3KH Ha rpaHdne pasgena a3z
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«KapOCTOMKHA GETOH - METaLI», KOTopas NO3BOJSIET 0GECIETHTD 3alIMTy MeETajla OT BO3IAEHCTBHSA
Pa3sIHIHBIX Ia30B H KHMCIIOT, aACOPOHpPYIOIMHX HA IOBEPXHOCT METalLIa.

JUis MCKIIOYEHHs MONAJaHHs JIBIMOBEIX rasos, cogepxamux HoS u SO, Ha Merammmueckue
TTOBEPXHOCTH OCHOBaHHH NAHENeH H apMAPYIOMHAX NETANCH, IOCIEIHAE nepel yKIaaKoH XKapoCTORKIX
GeTOHHEIX cMecel pexoMeHTyeTcs IIOKPLITH aHTHKOPPO3HOHHOM ra30HeNpOHUIIaeMOoi 06MasKoit B BHzE
IPOMEXYTOYHOIO CJI0s (pHACYHOK 9.12).

I'asonenponmmaeMyio 06MasKy ClefyeT HAHOCHTE Ha METAUIHUECKHe MOBEPXHOCTH METOOM
Habpesra (TOpKpeToM) 3a 2-3 mpoxoxa TIpH TOJIIHHE KaXXAOTO CJI0s He MEHee 3 MM e Bpy4Hyio. [Ipn
3TOM HE0OXOIUMO OobecHeYHTh CIUIOIMHOCTh HAHECEHHS 0OMAa3KH IO BCeil IJIOMIANM 3alHINAEMOLL
METaTAYECKOH ITIOBEPXHOCTH.

KopposuoHHsIe '\ AHTHKODPO3HOHHAA
rasel v ] N ra3oHENpOHHLIAEMAs
HCTapeHus " ] / s obMa3ka
24,
DyTepoBKa u3 9 / QX HecreMHasn MeTaumueckas
Jierkoro 6eTona j{\// N onayrybka

Pucynok 9.12 - ®parment ¢yTepoBkE nEIEAAPAIEcKol TPyGUaTOH Nen maneel B3 Jerkoro
xapocroiixoro Gerona, popMyemoii Ha MeTALIAYECKOM OCHOBAHEHE

B xavecTse anTHKOPpO3HOHHO# ra3oHenpoHANaEMOlt 0GMAZKH NPUMEHSIOT THAPOM30/ISIAOHHEIE
CMECH Ha pacIIMPSIONMHX J00aBKaX CO CENYFOMIMY XapaKTePHCTHKAMHE:
- CpelHAA MIOTHOCTE 18002000 kr/nm’;
- IIPEJIeNI IPOYHOCTH Ha H3rub/cxarne, MITa, B Bospacre:
1 eyt -2,0/17,0,
7 cyt - 4,0/40,0,
28 cyT - 6,0/55,0;
- MapKa 110 BoJloHenporunaeMoctd W20;
- Mapka 1o Mopo3ocroikoctd F200;
- CYMb(aTOCTORKOCTS C ConepxanueM CynbhaToR B nepecyere Ha HOHEI SO4 10 5000 Mr/m;
- rasonpoHunaemocts  0,0238 — 0,0509 cv’/c.

TpeGosanus, ykassisaemble B poeKTax

9.39 B pa6oqux geprexax KOHCTPYKIIMH HITH B IOACHUTENBHOM 3aIMCKe K POEKTY JOLKHEI BEITE
yKa3aHgl:

- HanGombImas TeMuepaTypa Harpesa KOHCTPYKIWH IPH KCILTyaTalliH, IPHHATAS B pacdeTe;

- BHI M KJacc 6eToHa 10 IIPeeNbHO JOMyCTAMOR TEMIIEPATYPE IPHMEHEHHS;

- Kiacc GeToHa o NPOYHOCTH Ha CKaTHe H TpeGyemast NIPOYHOCTE OETOHA IIPH TEMIEPATYPE BO
BpeMsl 3KCIUTyaTallHH;

- BHJIBI (KJIacCHI) apMaTyphl H MapKa JKapoCTOMKo# CTam;

- BUI yBIIXXHEHHUA GETOHA ¥ €10 IIEPHOAUIHOCTE IIPH SKCILIYaTALIH;

- IPOYHOCTE GETOHA IIPH OTIYCKe COOPHBIX JIEMEHTOR [IPeAIPHATHEM-H3TOTOBHTEIIEM;

- CIIOCOOB! OGETOHHPOBKH CTHIKOB H Y3JIOB, Mapka H COCTaB PacTBOpa JJIS 3al0JHEHMS IMBOB B
CTBIKAX 3]IEMEHTOB.
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OcHoBHbIe THIIBI CBAPHEBIX COEHHEHHH apMaTypbI

IMTonoxenue Juametp Knsce =
Tun coe e HAH, CxeMa cBapHOTO MapKa JononHUTENbHbIE
CTEPXXHEH NpH | cTepiKHEHH,
croco6 cRapkH COEUHEHHS apMaTypHOM yKa3aHusA
CBapke MM
CTaId
L. KpecrooGpasaoe
Ceapxa
1. KonrakTHas | Tl'opmsoHTaIBHOE 6—40 A240  |OTHOmEHHE MEHBIIETO
TOYE9HadA ABYX - # - (Bo3MoOXKHO 6—-40 A400 JHaMeTpa CTEPXKHA K
CTepKHeH ==~ BEPTHKaNBHOE B | 10-22 AT400C  |GosbmeMy COCTABIISET
[ KOHIYKTOpax) 10-28 AT600C 0,25-1,0
3-5 B500
3-5 Bp500
2. KonTaxTHas lopusorTanmsroe | 6—40 A240 OrHomeHue aHameTpa
TOYEYHAS Tpex (BO3MOXHO 6—40 A400 CPEIHEro CTEPHHA K
CTepiKHei BEPTHKAILHOE B 10-22 AT400C  |omHOMY M3 ONMHAKOBEIX
KOHIYKTOpax) 10-28 AT600C KpalHHX cTepacHel
Gomnpmoro AHamMeTpa
HOIDKHO GHITH HE MeHee
0,5
3. Pyanas nyroeas Topmzontamsroe | 10—40 A240 B ycnoBusax
TOYETHEIMH - a - H BEPTHKATILHOE 10-22 AT400C OTPHIATENEHBIX
IPHXBATKAMH St - 10-18 AT600C  femmepaTyp AOMyCKaeTc
: OPHMEHATE CBapHEIE
S COEeMHEHHS TONLKO M3
- - apMaTypHOH cTanu
ximacca A240
4. Pyanas xyrosas ¢ [ Bepruxansnoe 14-40 A240 ITonoxxenne CBAPHEIX
TPHHY IUTEITHHEIM A400 IIBOB BEPTHKAIBHOE.
(opMHpoBaHKEM | Cpapka BLINOJTHAETCSA B
mBa [:Bl ' MHBEHTAapHEIX (hepMax
|
II. CTpikoBOE
Ceapra
5. KonrakTHas T'opusonTamsace | 10 —40 A240 OrHomeHue MEHBIIETO
CTRIKOBas t—— ——:g— 10-22 A400 IHAMETPa CTEPKHA K
10-22 A600 OonemeMy cocTaBiseT
10-22 AB800 0,85-1,0. Tomyckaetca
10-14 A1000 OTHOIIEHHE AHaMETPOB
CTep:KHEH He MeHee
0,30 npu npuMeHeHHH
CIEIHATEHOTO
YCTpOHCTBA,
obecnevnBaromero
TIpeIBapHTEITbHBIH
HArpeB CTEPIHA
Gonemero guameTpa
6. To xe, ¢ ToprzoHTANEHOE 10-40 A400 -
nocnenyomei ==== P 10-22 AT1400
MEXaHH9ecKokt 10-22 A600
obpaboTkoit 10-28 AT600C
10-22 A800
7. Bannan TopmsonTamsuoe | 20 —40 A240 OTHOmEeHHe
HOJTyaBTO- _ A400 MEHBIIETO AHaMeTpa
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I Knacc n
Ten coegunenuii, CxeMa cBapHOro mo.r)::)ﬂxec;ﬂueu cf:a;;g Mapka JlononHHTENEHEIE
crioco6 cBapKH COeTHHEeHHA P T P ’| apMarypHoif yKazaHud
CBapKe MM
CTaIH
MaTHYecKas noxq cTepxHA K Gonsmemy
¢uzocoM cocrasier 0,5 - 1,00.
Cpapka BEITIOJIHAETCA
8. Banmas B HHBEHTaPHEIX
OIHO3JIEKTPOJHAS thopmax
9. IonyasTroMarh-
geckas
MOPOIIKOBO#H
OBOJIOKOH
10. Bannas moxy- BepruxamsHoe 20-40 A240 OrHomeHue
aBTOMaTHYECKaA — BS - A400 MEHBIIEr0 JHaMeTpa
nop guocoM cTepHA K Gonbmemy
11. Bannas cocraezet 0,5-1,0.
) Caapka BHIIIOJIHAETCH
OIHO3IIEKTPOAHAA B MHBEHTADHBIX
12.ITonyasToMaTH- topmax. CrepxeHs
geckas MEHBIIEro TUamMeTpa
TOPOIIKOBOH CBEDXY
OBOJIOKOH
1113. Bam{ffx —_— oW TopusonTameHoe | 32 —40 A400 Crapka BEITIOITHAETCS
JIyaBTO B HHBEHTAPHEIX
MaTH9ecKas Hoj i ¢opmax
¢mocom
14. ITonyasToMaTH-
gecKas
TIOPOINKOBOM
TIPOBOJIOKOH
15. Bannas
OIHO3IEKTPOIHASL
16. ITomyaBToMaTH- e TopusonTamsHoe | 32 —40 A400 Crapka BHIIOHAETCH
aas ] ey
IIOpOMKOBOH = dopmax
TIPOBONOKOM
17. Bannas
OIHO3JIEKTPOAHAS
18. Bannas Tr— Il'opmsosramsroe | 20—32 A240 OtHOmeHHe
TOTyaBTO- @» A400 MEHbIIEro THAaMeTpa
MaTH4ecKas — CTEpXHA K GoIbmeMy
[IOPOIMKOBOI cocrasnser 0,5-1,0
IpOBONIOKOH Ha
CTanbHOH cKoGe-
HOKIIafKE
19 Baunas
OIHO3JIEKTPOaHAS
Ha CTANBHOM cKoGe-
HOAKIIAfKE
20. IMoxyasTOMaTH- I I TopusorTanmenoe | 20 —40 A240 OTtHomeH:e MEHBIIETO
9eCKas OTKPLITOM 20-40 A400 [HAMETpa CTEPKHA K
Iyroif ronoif E 20-22 AT400C Gonpmemy cocraBnaer
JerMpoBaHHoH I n 20-28 | AT600C 0,5-1,0.
TPOBOJIOKOH H T TepMHYecKH 1
(COArTI) na :gf ﬁ: TEPMOMEXaHHIECKH
CTalbHOMH ckobe- 36-40 A240 YIpOYHEHHas apMaTypa
HaxJamKe 36-40 A400 MOIDKHA CBAPHBATHCA
20-22 AT400C Ha yJUTHHEHHOH 1o 4d
20-28 A1600C
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INonoxenne Juamerp Kimae &
THn coeguHenwi, Cxema cBapHOTo Mapka JlononHUTENEHEE
CTEpXHeH IpH | cTepkHeH,
crocob cBapku COE/IMHEHHA apMaTypHoit yKa3aHusL
CBapKe MM
cTand
21. BauHo-moBHas CraEROi ck: -
Ha CTabHOM cKxobe- HETE
HaKiagKe
22. ITonyaBTOMATH- | BeprukansHoe 20-40 A240 OTHOmMEHHe MEHBINETO
gecKas 20-40 A400 JIHaMeTpa CTEPIKHA K
NOPOHIKOBOM @ 20-22 AT400C 6onsmeMy cocTaBnseT
NIPOBOJIOKOH 20-28 AT1600C 0,5~1,0.
MHOTIOCTOHHEIMH Pyanyio myroByro
IMBaMH Ha CTABHOM CBapKy COEIHHEHHIH
ckobe-momknanke CTepKHEH AHaMeTpaMy
36+80 MM cieqyeT
23. Pyunan gyrosas BEINOMHATE Ha
MHOTOCTIOMHBIMH cTansHol ckobe-
IIBaMH Ha Hariajxe, a
CTaILHOM, ckoGe- TEPMHYECKH H
HoJKIIafKe TEpPMOMEXaHWIECKH
YIIDOYHEHHAd apMaTypa
JOIDKHA CBAPHBATECA
Ha YIIHHEHHOH 1o 4d
CTanmbHOM ckobe-
HalIaKe
24. IlonyasToMarH- | BepruxansHoe 20-40 A240 OTHOmeEHuE
geckas COJIT'TI na 20-40 A400 MEHBIIEr0 JTHaMeTpa
CTalbHOH cKobe- 20-22 AT400C crepxHA K GonmpmeMy
HaKnajke 20-28 AT1600C cocrasmier 0,5-1,0.
Tepmugeckn 1
i TEpMOMeXaHUIECKH
YTIPOYHEHHAA CTab
JO/DKHa CBAPHBATECA
Ha yOJIHHeHHOH 1o 4d
cTanbHOM cKobe-
HaKJIaIKe
25. Pyunas gyropas ' BepTuxansHoe 20-40 A240 OtHomeHue
MHOTOCTIOHHBIMHE II l' 20-40 A400 MEHBILEro TUaMeTpa
mBamMy 6e3 crepxHA K GonmpmeMy
JOTNONHHTEIBHEIX cocraemgeT 0,5-1,0
TEXHONOTHIECKHX H II
3NIEMEHTOB '
26. Pyqnas nyrosas G T'opusorTamsHoe | 10—40 A240 CoenuHeHNs apMaTypEl
NPOTDKEHHBIMH = t; ,’,, “ﬁ' H BepTHKameHOEe | 10-—40 A400 KnaccoB A600 u A800
IMBaMH C KPYIJIEIMH =T b4 10-22 AT400 CJIEIYET BRITOJIHATE CO
HaKIagKaMH o 10-22 A600 CMEIMEHHRIMH
s e el 10-28 AT1600C HaKJIaKaMH.
s §:§Z 10-22 A800 HomyckaeTcs
b NPHMEHSTE COEHHEHAS
€ ABYXCTODOHHHMH
IIBaM¥ 11 apMATYPEI
knaccor A240, A400
II1. HaxsrecTognoe
Ceapra
27. PyqHas gyropas | _ ———1— g I'opmzonTamsHoe | 10 —40 A240 JHomyckaercsa
IIPOTDKEHHEIMHE ——— T H BEpTHKAILHOE 10-25 A400 IIPHMEHATh
IMBaMHA IBYXCTOPDOHHHE IIBRI
A COEenHHeHHM
cTepaxHEH knacca A240
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IIpuaoxenune b

OcHoBHbIE THIBI CBAPHBIX COeJHHEHHI CTEPKHEBOH apMaTyPhI ¢ IVIOCKHMH
3JIeMeHTaMH COPTOBOI0 MPOKATA

MuHHMaNBHOE
OTHOIIEHHE
TOJIIIAHEI
Twn coenunenns, coco6 cBapkH 1 Tcnazepe VIO FUSMETD Knace JononuuTensHEIe
CXeMa KOHCTPYKITHHA SISpAIR HIRMEHS e e apMaTypsl yKa3aHuA
IIPH CBapke COPTOBOTO MM
npoKaTa K
fHaMeTpy
CTEpXHSI
I. TaBpoBoe
Ceapxa
1. ABToMaTEgECKas BeprukansHoe 0,50 8-40 A240 -
HoX (mocon Ges m 0,65 §8-25 | A400
[PHCAI0IHOTO
3IEKTPOIHOrO [g 0,75 28—-40 | AT400C
MaTepHaia 0,65 10—18
2. Pyanas nox Bepruxanszoe 0,75 g - : g ﬁgg -
dumocom Ges
IpHCa0THOTO
3NMEKTPOAHOTO
MaTepHaia
3. IlomyaBTOMAaTH- BeptrKansHoe 0,50 12-25 A240 Crapky
geckas B cpene CO; 0,55 12-25 A400 [OMYaBTOMaTHIECKYIO B
0,55 1218 | AT400C cpene COz u pydHyIo
4. Pyqnan BeprukansHoe 0,50 8-40 A240 BaJTHKOBRIMH IIBAMH
BaJIHKOBBIMH IIBaMH 0,75 8-40 A400 IPHAMEHATE B OCHOBHOM
0,75 10—18 | AT400C I7IS W3TOTOBJIEHHA
3aKIaIHEIX AeTaneh Tama
«3aKPHITEIH CTOIHE)
5. KonrakrHag BeprukansHoe 0,40 10-20 A240 ITpu MEHMMaJTBHOM
penbedHas 0,50 10-20 A400 OTHOIIEHUH TOJIIIHHEI
ILTOCKOTO AIIEMEHTa
CODTOBOTO ITPOKATa K
JHaMeTpy CTEpIHKH,
pasHOMY 0,40 1 0,50,
TONINHHA 3JIEMEHTa
JomiHa ORITE He MeHee 4
MM
6. ITomyaBToMaTH- BepruxansHoe 0,30 10-36 | A240 To ke, IpH OTHOINEHHH,
geckad B cpege CO» 0,40 10-36 A400 paeHoM 0,30 u 0,40
B riy6oko 0,40 10-18 | AT400C
BEINTaMIIOBAHHOM
OTBEPCTHH
7. ABTOMaTHYECKAN BeprHKansHOe 0,40 8-25 A240 To xe, npu OTHOIIEHAH,
nox gumocoM Ge3 H 0,50 8-25 A400 paBHoM 0,40 1 0,50
NPUCAT0THOTO 0,50 10-18 | AT400C
MaTepHaa 1o ey
3NEMEHTY HECTKOCTH
(pensedy)
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MunpmMansHoe
OTHOIIEHHE
TONITHHEI
Trm coemumenns, cnoco6 capky u Houoms e Iockoro | Jimamerp Knacc JlononauTensHEIE
CXeMa KOHCTPYKIHH e it SJIEMCHTa L e apMaTyphl YKa3aHus
IIDH CBapKe COPTOBOTO MM
TIPOKaTa K
AHameTpy
CTEPXHA
8. Bannas Tl'opmsonTamsroe 0,50 16 —40 A240 Caapka BEINIONHAETCA B
OMHO3NEKTPOIHASL &3 @ A400 HHBEHTapHEIX opMax
9. Pyunas myropas T'opmsonTansuoe 0,50 32-40 | A400 Caapka BHIIIOHACTCA B
MHOTOCIOHHEIMK &3@ (oba crepxua HHBEHTapHEIX (GopMax
[BaMA PacronoXeHs! B
OIHOM
TOPH30HTAILHOH
IUTOCKOCTH)
10. ApToMaTHueCKas BepraransHoe 0,50 8-16 A240 -
nox ¢mocom 6e3 « (@=25-85°) 0,65 8-16 A400
NIPHCaI0IHOr0 0,65 10—16 | AT400C
MaTepHana mox BepTakansHoe 0,50 18-25 | A240
YTIIOM K TUIOCKOMY (o= 60-85°) 0,65 18-25 A400
3JIEMEHTY COPTOBOIO
NpOKaTa
11. To xe, non BepraxannHoe 0,50 8-16 A240 -
YIJIOM K TOpIy M (o =5-25°) 0,65 8—16 A400
ILTOCKOTO 3JIeMEHTa 0,65 10—16 | AT400C
COPTOBOrO NpOKaTa
IL. Haxnecroanoe
Ceapka
12. KonTakTHas mo Tl'opusoHTanEHOE 0,30 6-14 A240 | Ilpu OTHOmEHMH, PABHOM
ORHOMY penkedy E% 6-14 A400 0,30, TonmuHa mWI0CKOro
10-14 | AT400C 3JIEMEHTa COPTOBOIO
IpoKara HoHa OLITE He
MeHee 4 MM
13. KonrakTHas mo lopmsorTaNBHOE 0,30 6-16 A240 To xe. CpapHzie
ZBYM penbepam M 6-16 A400 COeIMHEeHM,
ey
10-16 | AT400C | BrIDOTHAEMEIE IO ABYM
pensedam, npu d < 14 MM
Clle{yeT NPHMEHSTS,
KOT/ia He HCKITFO9EHO
BO3[EHCTBHE Ha CBApHOE
COEIMHEHHE CITyJaiHEX
MOMEHTOB
14. Pygnas gyropas I'opmsonrTamsHOE 0,30 10—-40 A240, |Ilpum oTHOmEHMH, paBHOM
(IaHrOBEIMH mIBAMHK "::—g—_ﬁ— H BEPTHKAIBHOE A400 0,30, TommuHza mrockoro
10-22 | AT400C 3JIeMEHTa COPTOBOrO
A600 | mpokara nomxHa GEITE He
10-28 | AT600C MeHee 4 MM
10-22 AB00
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IIpanoxenne B

Ilpumepnl MpHMeHennst xapocTolikoro GeToHa B 3IeMeHTax KOHCTPYKIHH

TEeIUIOBBIX arperaToB

Temnepatypa | Pexomenmyemsrii
Haumenopanme Teruosoro D EMEHTEL S —— paboyero HOMeD cocTapa
arperara b A ° npoctparcTBa | GeroHa mo Tabmuie
neuy, °C 5.1
B uepnoii memannypzuu
@ypMeHHBIE IPHGOPEI 1300 16, 19
laxTa, meys nemanu 1200 11
Homernas news I'a300TBOAIEI H HAKIIOHHKL ra30IPOBOA 800 23,24
IIsineynoBuTens 800 23,24
Barp . a l(;l(;r:::l KOJIOCHHKA U IUTABHIIEHOTO 1300 19
Bosnyxounarpesarenn CreHBI (HIDKHSAS YacTh), DHULIE 1200 11
JOMEHHOM neyn Bopora 800 23,24
Obaarongie Matmms! Huoxzmit KO/UIEKTOp H ra300TBOMIED 800 23,24
SHIOMEpALIOEOrD BepxHHii Ko/UIeKTO 800 23,24
HPOHM3BOICTBA P P ’
Crerpr pabounx S4eex, mox
Harpe: ? ? 1300 19,21
arpeBaTENbHBIE KOIOMIE KpBITRA
Metonuaecku HarpesatensHble | M30MAIHS [VIHCCAMHELX Tpy6 H CTeHE! 1200 19
[eqH Ha BEICOTY 1 M
SIMHEBIE I€YH 171 3aMeIEHHOro Ot 800 23, 24
OXJTKIICHHA
KoxkcoBsie 6arapen DynnameHTH # 60poBa 600 23,24
B yeemnoit memannypzuu
I'paduroBbIe neun Crensr 1200 11
IMeun kunsmero cios CBozsl ¥ pemerka 1100 11, 15
ATIOMHHHEBEIE M MarHHUERBIE
SMKTpONH3EpET Juuma 1000 10, 11
ONEKTPONTH3EPE! CBEPXYHCTOrO
st s Jrama 1000 10, 11
Tepmugeckue, CTeHEl, CBOA U 1of 1200 11, 19
HarpeBaTelbHEIE, 00XHIOBLIE
IIEYH
ITemeBsie kameper CTeHE! H TOKpEITHE 800 15
IMeuwn yuia napnenus moma CrteHsbl H cBOx 1000 15
AFOMHHHSA
Hanzemurie v momzemusie JlHuIne, cTeHEl B cBOZ 1100 11, 15
ra3o0XoJel
DochopHEIe aNeKTponey Cron 1100 15
DeppocIuiaBHEIE eYn JIHue, cTens! 1000 10, 11
Kamepreie neun Crog, cTeHsl, mox 1200 19
ONEKTPONUTHYECKHE BAHHEI CreHbI 1000 10, 11
LBETHOH METaILTypruu
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Temneparypa PexoMmeHIyeMBIi
HaumeHoBaH#Me TermioBoro ” pabouero HOMEp COCTaBa
arperaTa OneMeHThI U3 XapoCTOHKOro 6eToHa npocTpaHcTEa | GeroHa mo Tabmame
neuw, °C 5.1
B negpmenepepabamsisaroweii u nepmexumuuecxoii npomsiunennocmu
CreHbI KaMephl paqHalHH 1000 33-37
Tpy6u4arsie neun
CreHBI KaMephI KOHBEKLIHH 1000 23-26
z:ll;mm HE-CARIIOHHELS CreHsI KamMeph! paHaliH 900 33-37
IpyOsassie it @yHAaMeHTEL, CTEHEI, CBOI, IO,
GecILIaMeHHOrO ropeHHs THIIA YHA ? » CBOLL. TIOA, 800 10, 11
B NepEeBabHBIE CTEHKH
Tpybuarsie nean
GecriamMenHoro ropenns Tuna | CTEHBI, CBOZ, IO 850-1100 23-26,33-37
3P
Tpy6uateie neun
BecruramenHoro ropenms Tuma | To e 900-1100 23-26, 33-37
30
Tpy6uatsie neun HaCTHILHOTO S — 800 )
THIA B
BepruxansHo-¢axensHble neun | CTeHb Kamep KOHBEKILIWH H paIHallHH, 900 23-26, 33-37
THna I'C CBOJ, TIOJOBAA YacTh
O6BeMHO-HACTHIBHEIE IIEYH C
pasmenHrenbHoH crenkoi THa | To ixe 900-1000 23-26, 33-37
I'H
Hunuuaprdeckue, dakenskble, | CTeHB kaMep KOHBEKLMH M panHaliiy, 800—1100 23-37
tuna [IC CBOJ, MOAOBAA 9acTh
[TunuHaprYecKHe eYn THITa
I i To xe 800-1100 23-37
¢ depeHIHpOBaHHBIM
IOIBOZOM BO3IyXa
Karanureaeckoro pudopmunra
M THAPOOYHCTKH THNa P CTeHBI, CBOJI, IIOZIOBAA YacTh 1250 19-21
MHOIOKaMepHEIe
Hapzemrsie razoxomst
N Bce sneMenTE! 600 22-32
IlomzeMuEle razoxonm:
Tpy6YATHX mevel To xe 800 10, 11
B npomsiunennocmu cmpoumensmsix Mamepuanoe
TonnenbHsie neun st o6xura | CTEHBI M CBOIBI 30H Mporpesa u 800 10. 11
O6BIKHOBEHHOTO TITHHAHOrO OXJIKIECHHS ’
KHpIHya CteHB! M CBOJ 30HEI 06KHTa 1100 19
Bpamarompue neun s o6xura | 30Ha LENHOM 3aBechl X OTKATHAS 1000 10. 11
LEeMEeHTa roJIOBKa ’
Koneuessie neuu mis o6xura
e IlokpeITHE, CTEHEI, TIOJ 1000 10, 11
B paznuunsix ompacnax npomsiunennocmu
Bopoga u razoxons! gs
Temnepatyp 350 °C Crensl, cBojg 350 2-4
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Temmeparypa PexoMeHmyeMErii
HauMeHoBan#e TeruioBoro eMEHTE T —— pabouero HOMEp cocTaBa
arperara 113 Kap ° npoctpancTea | GeToHa o Tabnuue
neuy, °C 5.1
Bopoea u razoxoasr s
Temmepatyp 800 °C To xe 800 6-9
ITapoBsie koTIEL,
9KOHOMaH3epEl, KOTJIBI DyTepoBKa CTeH 800 10, 11
aTOpPbI

® OJIEMEHTEI, HArPEBAKOIHECH /10

er:;loenml TCTLIOBEIX Temmnepatyps! ceeime 200 °C, Ho He 800 6-9
P Gonee 800 °C
DyHAaMeHTEI TEIUIOBBIX 78
arperaTos ) ) 2
KonnakoBere neun ms ofoxura ) 800 10, 11
MeTaina
O6xHTOBEIE IEYH MEKTPOHOM ) 1400 20,21

OMBILLIEHHOCTH

CymmibHbIE ITevH TlokpEITHE, CTEHEL, IO 1000 10, 11
Kotiisl pazmianoro Hasuauenus | ®ytepoBka 9KpaHHPOBAHHEIX CTEH 800 23-37
HarpesatensHsie, npokaTHsie, Citenti — OIODHEIE
Ky3HEYHEIE H KOHBeHepHEIe 5 ? B M 1200 19, 21
neYn TPYOH
ITeun nns 06xHra cCepHUCTEIX
—— CreHsl, cBO, IO 1000 15-18
Ileun nns obxura canmrTapHo-
TEXHHYECKOr0 060pyIoBaHus Ceop 1100 8
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Hpunoxenue I

OcHoBHbIe GyKBeHHbIE 0003HAYEHHS

Veunusn om eosoeticmeusn nazpysku u memnepamype: 6 nonepeunom cevenuu snemenma

Mot & Nooy H3rubaromuii MOMEHT M Epo,nonmaa cumla OT COBMECTHOI'O JEHCTBHS YCHIIHI,
BBI3BAHHBIX TEMIIEPATYPOH B HATPY3KOH
M B H3rubaromuii MOMEHT COOTBETCTBEHHO OT BO3NEHCTBHSA BHEINHEH Harpy3Kd H
TEMIIEPATYPEI
NuN IPOZOJIbHAA CHJIA COOTBETCTBEHHO OT BO3JEHCTBHS HATPY3KH M TEMIIEPATYDEI
Ou O IIONCpedHas CHJIa COOTBETCTBEHHO OT BO3AEHCTBHSA Harpy3KH H TEMIIEPATYpEI

Xapaxmepucmuxu mamepuanoe npu eosdeticmeuu memnepamyper

Rt = Roem= Rpys: | pacueTHOE CONPOTHBIEHHE GETOHA CATHIO 1 PacTDHKEHHUIO 1A IpeAeIbHEIX
Rbu = Retyu COCTOSIHH# IIEPBOH IPYIIIED

Pac4YETHBIE COIIPOTHBIICHUA OETOHA CKATHIO H PacTsKEHHUIO AJ1A OIPEICITBHBIX

Rb,ser,t H Rbt, ser,t o "
COCTOAHHH BTOPOH T'DYIITEI

PaCYETHBIE CONPOTHBIICHHAS aPMATYPEI PACTAKEHUIO JUIS IIPENETbHEIX

Ry=R +H R t . ¥
3l M Sy COCTOSIHM¥ COOTBETCTBEHHO /ISl IEPBOH H BTOPOH Py

Rb,los PacyYeTHOE CONPOTHBIEHHE 6ETOHA CMATHIO
PacyeTHOE CONPOTHBIECHHE MONIEPEYHOM apMaTYPEI PaCTKEHHIO I
Rt NPeAETIBHEIX COCTOSIHHI IIEPBOM IPYIIIEI IIPH pacdeTe CeYeHHH, HaKIOHHEIX K

HPOJONBHOM OCH 3/1EMEHT4, Ha NEHCTBHE MONEPETHOM CHITEI

PacYETHOE CONPOTHBICHHE apMAaTypPhI CXKATHIO JJIsl IPeeNbHEIX COCTOSHHAM

RSC! [
HEPBOH IPYIIIEI
Ep Ha9aBHBIH MOJTYIIb YIPYTOCTH GETOHA IPH CKATHH M PaCTSIKEHHH
Ep MOZYJNb yIIPYroCTH OeTOHA NPy BO3EHCTBHE TEMIIEPATYDEI
Epq MOMyJIb Aeopmanuu 6eToHa
Es MOZyJIb yIIPYTOCTH apMaTypEI IPH HOPMAIBHOM TeMIlepaType
Ey MOZYIIb yIPYTOCTH apMaTypEl IPH BO3AEHCTBHY TEMIIEPATYPHI
By 1 B k03¢ dumuenTs, YUHTEIBAIONIHE CHIDKEHHE MOMYJIs YIPYTOCTH GeToHa |
apMaTyphl IPH BO3AEHCTBHHE TeMIIEpaTypEl
p— HaNpsOKEHUS B PACTAHYTOH apMaType H B CXKaTOH 30He 6eTOHA B CEYEHHH C
TPEIIHHOH

HaNpPsOKCHHA B PACTSHYTOH apMaType, B PaCTAHYTOM H CKaTOM GETOHE B

Gist, Chu H Ot ir
= o CEYCHHUH C TPEWMHOMH OT BO3AEHCTBHS TEMIIEPaTyPhI

Gs, bt H G TO K€, OT HATPY3KH

K03()()HIIHERT THHERHOrO TEMIIEPATYPHOTO PacIlEpEeHys, TEMIIEPATyPHOM

Ole, Oles, it YCallKi B TeMIlepaTypHo# aedopmanuy GeTora
Olst KO3(Q()HUMEHT THHEHHOIO TeMIEPaTYPHOTO PACIIAPEH S apMaTypEl
i K03 (pHIEERT TeMIepaTypHOTO pacIIapeHs pacTAHyTOH apMaTypsl B 6eToHe
C Y4€TOM BIHSAHHS pabOTHI MEXAY TPEIMMHAMM

Xapaxmepucmuxu nonosicenus npodonsroii apmMamypel 8 RONEPEYHOM CeHeHUU SNEMEHmMA

S | o6osnaverye mpoKOTBHOH apMaTYpEL:

' BHAECR | %
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a) IPH HATMYMH CXATOM ¥ PACTIHYTOMR OT AEHCTBHS BHEIIHEH Harpy3Kku 30H
CEYCHHA, PACIONIOKEHHOH B PacTSHYTOH 30HE;

0) IpH MONHOCTEIO CKATOM OT JEHCTBHS BHEIMHEH Harpy3Ky CEYeHHH,
PacloNOXEHHOM Yy MEHEE CXKATOM rPaHy CEIEHHS,

B) IIPH IIOJTHOCTHEO PACTSHYTOM OT AEHCTBHA BHEIIHEH Harpy3KHd CEYeHHA IS
BHCLCHTPEHHO PacTAHYTHIX 3IEMEHTOB, PACIIONOKEHHOM y Golee pacTAHyTOMH
TPafHl CEHCHHS, /I [EHTPAIIbHO PaCTIHYTHIX 3JIEMEHTOB - BCEi B IIONEPETHOM
CEYEHHH 3JIeMEHTA

Si

0003HaY€HHE NPOJOLHOM apMATYPEHI:

a) IpY HATIMYHH CXAaTOM W PaCTAHYTOM OT NEHCTBHS BHEIIHEH Harpy3kH 30H
CEYCHHS, PacIOI0KEHHOH B C)KATOH 30HE;

6) OpH MONHOCTEIO CKATOM OT JeHCTBHS BHEITHEH HAarpy3Kkd CEYeHH,
pacIonoxeHHo# y 6onee cxxaToi rpaHy CeUeHUS;

B) IIPH IIOJTHOCTHIO PACTSHYTOM OT NeHCTBHS BHEIIHEH Harpy3Kd B CEYEHHH
BHCIEHTPEHHO PacTAHYTHIX SJIEMEHTOB, PACIONIOXEHHON Y MEHEE PaCTAHYTOH

TPaHH CEYECHHs

KPHBH3HEI OCEH 3/IEMEHTOB OT BO3/IeHCTBHS TEMIIEPATYPEI [IDH HATDEBE U
OCTHIBAHHH

B (),

IMHpHHA IPAMOYTONEHOTO CeYeHH s, IMMpHHa peGpa TaBpoBOro U JIBYTaBPOBOTO
CEJeHHH

IIHpHHA IIOJIKH TAaBpPOBOI'O MIIH JABYTaBpOBOI'O CE€YEHHA COOTBETCTBEHHO B

b, b, . T
PacTAHYTOH M C)KaTOH 30He
h BBICOTa IPAMOYTOJIBHOT'0, TABPOBOI'0 MIIH JBYTABPOBOI'O CEYEHHS
i gt PacCTOSHMA OT PaBHOJACHCTBYIOIIEH YCHIIMIX COOTBETCTBEHHO B apMaType S i S’
J10 Ommxaimed rpaHd cedeHust
ho, h's paboure BEICOTHI CEYEHHMS, PABHEIE COOTBETCTBEHHO /1 - a 4 A - @
by Wy BBICOTEI IOJKH TABPOBOTO MK ABYTaBPOBOIO CEYCHHsI COOTBETCTBEHHO B
PacTAHYTOH M CKATOM 30HE
Cop SKCICHTPHCUTET YCHIIMA NIPEIBAPUTENLHOTO 06XaTHs P OTHOCHTEBHO IIEHTpa
TSOKECTH IPHBEACHHOIO CEYEHHA
4 SKCICHTPHCHUTET NPOJIONIEHOM CHIIEI N OTHOCHTENBHO HEHTPa THKECTH
IPHBEIECHHOTO CEYEHHS
" PAcCTOAHHE OT TOYKH IPHJIOXXEHHS HPOAOILHOR CHIIBI N 10 HEHTpa TOKECTH
ILTOINAH CEYEHHS apMaTyphl S
/ TIPOJIET 3NIEMEHTA
lo pacueTHas AITAHA NEMEHTA, TIOABEPratomasicst ASHCTBHIO CXUMArOMmEH
IPOAOIBHOMN CHIIEI
; PajiyC WHEPIHH IONEPETHOr0 CEYCHHS IIEMEHTa OTHOCHTENEHO IIEHTpA
TSDKECTH CEYeHHs
d HOMHHAJILHEIH JHAMETP CTEPKHEH apMaTypHOH cTamm
A IUIOImMank Beero 6€ToHa B IOIEPEYHOM CEYEHHH
Ap II0Manh CEYEHHS CXKATOM 30HkI 6eToHa
Abe IIOmMAans CEYEHHs PacTAHYTOM 30HEI OeToHa
Ared IUIOINAIb IIPHBEEHHOTO CEYEHHS 3JIEMEHTA
Aloc IUIOIanb CMATHS 6eToHa
¢ e PacCTOsHHE OT TOYKH ITPHIIOKEHHUS IIPOJOIBHON CHITEI N 10
’ PaBHOJICHCTRYIOIEH yCHITHE COOTBETCTBEHHO B apMarype S u S’
A4s A IINOImMAai CEYCHHS HEHAPATAEMOM apMaTypEl COOTBETCTBEHHO S H S
Ao 1) (01162011 3 CEYEHHSI XOMYTOB, DaCIONIOKEHHHX B ONHOM HODMANbHOH K
IIDOZIOTIEHOM OCH 3JIEMEHTA IIOCKOCTH, epeCEeKAOIMX HAKIIOHHOE CEeueH e
% BBICOTA C)KaTOH 30HEI 6eTOHa
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(Ve

OTHOCHTEILHAA BEICOTA CXKaToH 30HEI 6eToHa paBHA x//o

K03(bHIHEHT apMHUpOBaHUs, ONpeeNseMblii KaKk OTHOIIEHHE INIOIMAIH
CEeYeHH apMaTyphl S K IUIOMIa K IONEPEYHOr0 CeYeHus aneMenTa bh0 6e3

y4eTa CKaThIX B PaCTIHYTHIX IIOJIOK

Sba, S 'ba

CTaTHYCCKHE MOMEHTHl IUIOINazeld CcedYeHHH COOTBETCTBEHHO CHKATOH |
PacTAHYTOH 30HEI OETOHA OTHOCHTEILHO HYJIEBOM JIMHAK

Sso, S'so

CTaTHIECKME MOMEHTEI IIOIMIAIEH CEYEHHS COOTBETCTBEHHO apMaTypsl S | S’
OTHOCHTEIIBHO HYJIEBOK JTHHHHA

MOMEHT HHEPIHH ce9eHHs OETOHA OTHOCHTENBHO EHTPA TAKECTH CEYEHHs
SIIEMEHTA, BEITUCIIAEMEIH €3 ydeTa TeMIepaTypsl KaK Jjls HeHarpeToro 6eToHa

y red

MOMEHT HHEPITHH NIPHBEICHHOIO CEYECHUA ITIEMEHTA OTHOCHTEILHO €r0 II€HTpa
TOKECTH

I

MOMEHT HHEPIHH IIJIOINATH CEHYECHHS apMaTypel OTHOCHTEIIEHO EHTPA TAKECTH
CEUYCHHA DJIEMCHTA

Iro

MOMEHT HHEPUHH ILTOINAIH CEYEHHS CXKaToM 30HEI 6€TOHA OTHOCHTENEHO
HYJIeBOM JIHHHHA

(4
-I:TOJ 50

MOMEHT HHEPIUH IUTOMALEH CEYEHHs COOTBETCTBEHHO apMaTyphl S u S’
OTHOCHTEIIEHO HYJIEBOH JTUHHH

y

PacCTOAHHE OT LEHTPA THKECTH IIPUBEICHHOTO CEYSHHUS 10 PACTAHYTOM I'paHHy,
Io BOJOKHA G6€TOHA, B KOTOPOM OIpeEseTC HapsHKeHHE H 10 MEHee
HArpeTol rpaHu

ySJ y’;?

PacCTOSHHE OT IIEHTPa TLKECTH IPHUBEIEHHOIO CEYEHHS 3JIEMEHTA A0
PaBHOJCHCTBYIOIEH yCHIHii B apMaType S u S’

ﬁ: € Ecs

PacyeTHBIC BEMINHEI IPOruba, yATHHEHNS U YKOPOUYEHHS 3JIEMEHTA OT
BO3JICHCTBHS TEMITEPATYPEL

dcre

CpenHasd pacdeTHAS BeIIHIHHA PaCKpPEITHA TPCIOITHH

M

PacCTOAHHE MEXKTY XOMYTaMH, H3MEPEHHOE 10 JJIMHE 3JIEMEHTAa

Iy

TeMIeparypa 6eTona

tom

cpenHss TeMueparypa 6eToHa

I.S': t’&'

TEMIIEPATyPEI apMaTypsl S 1 S’

ti

TEMIIEpaTypa CpEabl CO CTOPOHEI HCTOYHHKA TEIlIa

le

TeMIIEpaTypa BO3/lyXa C HapyKHOM CTOPOHEI 37IEMEHTa

tpw

TeMIiepaTypa 6eTOHa B HEHTPE TSKECTH IPHBEACHHOTO CEYEHHS

foe

CpenHsis TeMIeparypa 6eToHa CKaToM 30HBEI CEUYEHAA
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[1] Penepamsreti 3axon ot 27 nexabps 2002 r. Ne 184-®3 «O TEXHHIECKOM peryIHPOBAHHUEY

[2] @enepamsuerit 3akon or 30 mexaGps 2009 r. Ne 384-®3 «TexHHUECKHH pPErNIAMEHT O
0€30I1acCHOCTH 34aHHUM B COOpPYKECHHEH»

[3] Texaonorus m3roToBNeHHs KapocToiikux GeToroB. CIpaBoUHOE MOco6He



