MHHHUCTEPCTBO
CTPOUTEJIBCTBA M XKIAHINHO-KOMMYHAJIBHOT'O
X035 CTBA POCCHIICKOM ®EAEPALINH

(MHAHCTPOM POCCHH)
MPAKA3

orn A _weas  go1n Ne_ 286 /iy

Mockea

06 yrBepxknenuu CIT 27.13330.2017
«CHulI 2.03.03-84 BeToHubie H Xee300eTOHHbIE KORCTPYKUKH,
npeaHa3HavYeHHble A1 paGoThl B YCIOBHAX BO3AeHCTBHA NOBBIIIEHHBIX
H BBICOKHX TeMIIepaTyp»

B cootsercTBum ¢ [IpaBunamu paszpaGoOTKH, YTBEpXKACHHS, OITyONIAKOBAHMS,
HM3MEHEHMs W OTMEHbl CBOJOB NpPaBWJ, YTBEP)XXACHHBIMH IIOCTAHOBJICHUEM
IlpaButenbctea Poccuiickoit Penepanmu ot 1 wmons 2016 r. Ne 624,
moAmyHKTOM 5.2.9 nyHkra 5 Ilonoxenus o MHuHHCTEpCTBE CTPOHTENBCTBA
H XHIMIJHO-KOMMYHaIbHOro Xossiictsa Poccuiickod (Pemepaust, yTBepiIeHHOro
nocraHoeneHneM [IpaBurenscTBa Poccuiickoit ®enepamnu or 18 HoabGpa 2013 r.
Ne 1038, mynxrom 112 IlnaHa pa3paborku M YTBEPXHEHMA CBONOB IpPABHI
W aKTyalH3aUMH paHee YTBEDXAEHHBIX CTPOMUTENBHBIX HOPM M HPABHJ, CBONOB
npasun Ha 2016 r. u mnaHoBsll nepuox no 2017 r., YTBEPIKAEHHOTrO NpPHKa3OM
MuHHCTEPCTBA ~ CTPOMTENECTBAZ M OKHNWIIHO-KOMMYHAJIBHOTO  XO3ficTBa
Poccutickoit ®enepauuu ot 3 Mapra 2016 1. Ne 128/ip, npa K a3 bl B A 10

1.  VTBepmuTh M BBECTH B HeHCTBHe uepe3 6 MecsileB CO AHA W3NaHUA
HacToslero npukasa mnpunaraembit CIT 27.133302017 «CHuIT 2.03.03-84
BeToHHBIe 1 >Kene300eTOHHbIE KOHCTPYKUMM, NpeAHasHA4YeHHBle I paboThl
B YCIOBHSX BO3ACHCTBHA MOBBILICHHBIX H BLICOKHX TEMIIEPATYP».

2. C momenTa BBefieHus B aeficteye CIT27.13330.2017 «CHuI1 2.03.03-84
BeroHHEle ¥ Kene300eTOHHBIE KOHCTPYKLHMH, [OpefHa3HadyeHHble A paboTs!
B YCIOBHAX BO3MeHCTBHMSN NOBBIMLEHHBIX M BBICOKHX TEMIIEPATYP» INPH3HATH
He noanexauiuM npumedennto CIT 27.13330.2011 «CHull 2.03.03-84 Beronunie
H Kene300eTOHHbIE KOHCTPYKUMY, NpeAHazHaueHHBle At paboTEl B YCIOBHAX


https://meganorm.ru/Index2/1/4293780/4293780452.htm
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BO37leHCTBHA TOBBIIEHHEIX U BHICOKMX TEMIEparyp», YTBEPKIAEHHEIH NpHKA30M
MmuHHCcTEpCTBA PErHOHAIBHOTO pasBUTHS Poccuiickoit Depepanyn
oT 28 nexabps 2010 r. Ne 827.

3.  JenapraMeHTy IPaJlOCTPOUTENRHON AeATENLHOCTH H ApXUTEKTYPHL:

a) B TeueHHe 15 mOHeH CO OHA M3NAHUA PHKAa3a HANpaBHTh YTBEDXKAEHHBIH
CIT 27.13330.2017 «CHull 2.03.03-84 BeToHHSbIe 1 Kelle300eTOHHbIE KOHCTPYKLIKH,
npefHasHayeHHble A1a paboThl B YCIOBHSX BO3MEHCTBHUA MOBHIIIEHHBIX U BEICOKHX
TEMIIepaTyp» Ha perdcTpaliio B HalMOHANBLHLIM opraH Poccuiickol Penepaiuin
10 CTaHIapPTU3AlMH;

6) obecneuuTs orrybnuxoBanne Ha odwuuManhHOM caiiTe MuucTpos Poccun
B HHOGOPMAlMOHHO-TENEKOMMYHHMKALMOHHOR  cetn  «lHTepHeT»  TeKcTa
ytBepxnmenHoro  CIT  27.13330.2017  «CHull  2.03.03-84  bBetoHHbie
A Kene3o0eTOHHEIE  KOHCTPYKIIMM,  MpeJHasHadeHHsle  [m1  paboTsl
B YCNOBHAX  BO3JeHCTBMS  MOBBIIUEHHBIX M BBICOKHX  TeMIEpaTyp»
B 3MeKTPOHHO-UU(poBoit GopMe B Teuenue 10 AHeH co mHA pervcTpalMM CBOZAA
TIPaBUJI HAIIHOHATEHEIM opranoM Poccuiickoit Penepaiuu o cTagAapTH3aUKH,

4. KoHTpons 3a HCHONHEHHEM HACTOSIUIETO IIpHKasa BO3JNOXKHTH
Ha 3aMecTuTes MUHHCTpA CTPOUTENLCTBA U HKHIHIIHO-KOMMYHANbHOIO X03AHCTBa
Poccuiickoit ®enepanuu X.J1. Masiusiposa.

H.o. Muunuctpa .O Crasuuxnii

0

b



YTBEPXJEH
pHKa3oM MHHHCTEPCTBA CTPOMTEIBCTBA H
HKHJTHIHO-KOMMYHAILHOTO XO03icTBa
Poccuitckoli Deneparnm
aT« 15 »_Hal 2017 r. Ne 7€ /1P

CII 27.13330.2017 «CHHII 2.03.03-84
BETOHHBIE U ’KEJE3OBETOHHBIE KOHCTPYKIINH,
IIPEJHA3ZHAYEHHBIE 1J PABOTHL B YCJIOBHAX
BO3JEMCTBHAA NOBBIIUEHHBIX U BRICOKHUX

TEMIIEPATYP»

W3panve ouipansHoe

Mocksa 2017



MWHWCTEPCTBO CTPOUTE/IbCTBA
Y KUINLLHO-KOMMYHA/IBHOTO XO3ANCTBA
POCCUINCKOW ®ELEPALIN

CBOJ, NPABUN Cn 27.13330.2017

BETOHHbIE W XXEJIESOBETOHHbIE KOHCTPYKLW,
MPEAHA3SHAYEHHBLIE A1 PABOTbI B YC/TOBUAX
BO3AENCTBMA NOBbIWEHHbLIX 1 BbICOK/X TEMMEPATYP

AKTyaniM3mpoBaHHasi pefakunsi
CHwnlM 2.03.04.84

FOCCTAHOAPT
eryn
"CTAH LAPTUH®OP.M
® epepanbHbIii MHO3pMaaaHHbI
S0H CTAHIAPTOB

urcecCl 111/ [IW >

Mocksa 2017

B HABOP



CII127.13330.2017
IlpeancioBne

CBegeHds 0 CBOE NPABHI

1 HCIIOJJHUTEJIU: Hay4Ho-HcClHenoBaTENbCKHl, HMPOCKTHO-KOHCTPYKTOPCKHMH H
TEXHOJOTHYECKH# HMHCTHTYT OeToHa # XenesoberoHa uM. A.A. T'osnepa (HUIDKB um. A.A.
I'so3zesa) - urcTHTYT AO «HHILI «CTpOoRTEnECTBOY

2 BHECEH TexnmdeckaM KoMHTETOM Iio cragmapTusaiun TK 465 "Crpourenscreo”

3 TIOAT'OTOBJIEH x yTRepaeHHIO0 JlenapraMeHToM IpaJloCTPOATENBHOM AeATENbHOCTH
M apXHTeKTYphl MHHHCTepCTBA CTPOHTENHCTBA M OKHIIMIIHO-KOMMYHAJLHOTO  XO3SHCTBA
Poccuiickoit depepanuu (Munctpo#t Poccun)

4 YTBEPXIEH Y BBEJEH B JEWCTBHE npukasoM MuHHCTEPCTBA CTPOHTENECTBR
H OKAIMITHO-KOMMYHAIBHOTO X03smiicTBa Poccuiickoit Oepmepamum or 15 mas 2017 .
Ne 786/m1p u BBEnEH B AeitcTBHe ¢ 16 Hoabps 2017 1.

5 3APEI'’ICTPHPOBAH ®enepadbHEIM areHTCTBOM IO TEXHHIECKOMY PETYNHPOBAHHIO H
metponoruu (Poccrangapt). Ilepeemorp CIT 27.13330.2011 «CHuII 2.03.04-84 Beronukie u
Aene300eTOHHbIE KOHCTPYKUHMH, HpeJHAa3HAYCHHEIE M paBoTH B YCHOBMAX BO3NEHCTBUA
TIOBEIIIEHHEIX H BEICOKHX TEMIIepaTyp»

B cnyuae nepecmompa  (3ameHbl) wiu  OmMEHBl  HACMOAWE20  C600G  nMpasun
coomeemcmeyioujee  yeedomiaehue Gydem  onyOIUKOBAHO 6 YCMAHOGNEHHOM  NOpAOKe.
Coomeemcmeayiowan ungopmayusa, yeeOomneHue U mMeKCmbl paIMewaiomes maxyice 8
ungpopmayuontoil cucmeme 06Wjez0 nOAL3OEaHUR — HA OQUYUANbHOM caiime paspabomuuxa
(Muncmpoii Poccuu) 6 cemu Humepnem

© Muncrpoii Poccrn, 2017

Hacrosmumif HOpMmaTHBHBIE HOKYMEHT HE MOXET OBITH IONHOCTHIO MIHM 9acTHIHO
BOCHPOM3BENICH, THPOKUPOBAH M pAcNpOCTPAHEH B KAdecTBe OQHIHAIBHOTO M3JaHHA Ha
Tepputoprn Poccuiickofi Pepepanuu 6e3 paspemenns Muncrpos Poccar
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|35 Co) : S PO
ITokazaremy kadecTsa 6eTOHA M HX MPHMEHEHHE NPH IPOEKTHPOBAHAH «.euvvreneerannsnnnn

HopMaTuBHBIE H PaCYETHBIS XapAKTEPHCTHKH GETOHA ....vvevvvvencniiinent, e

JeopMalHOHHEIE XaPAKTEPHCTHKHE OETOHA ..vuvvveensenrrnennenaeennans
N oY e s o TS

INoxasaTemi xauyecTBa apMATYPH! ...

HopMaTHEHEIE 1 pacUeTHBIE XapaKTEPHCTHKH apMATYDH ........

HedopManoHHEIe XapaKTEPHCTHKH apMaTypHI ........ et
Pacger aneMenToB GETOHHRIX H XeNe306eTOHHEIX KOHCTPYKIMii Ha Bo3zelicTBie
TEMIIEPATYPHI ...... rtees e

Pacuet Temureparyphl B 6eToHE #ene3006TOHHEIX KOHCTPYKIHH ............... et
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CII127.13330.2017

Beeaenune

Hacrosumuit cBox npasui pa3paboTan ¢ y4erom ofs3aTelbHEIX TpeOOBAHMH, YCTAHOBICHHEIX
B QenepansHbix 3akoHaX oT 27 nexabps 2002 r. Ne 184-D3 «O texuuaeckoM peryaupopanum» [1],
or 30 pexabps 2009 r. Ne 384-@3 «Texmuueckmii permameHT o Ge30NmacHOCTH 3JaHHH K
CoOpyXeHHH» [2].

Hacrosomit cBOX IpaBHI CONEPKHT OCHOBHEIE OJOKEHHA 10 PAacIeTy K NPOESKTHPOBAHHIO
GeTOHHBIX M XKeNne300eTOHHBIX KOHCTPYKIH}T NPOMBIILTEHHEIX 30aHKA H COOPY)KEHUH U3 THKENOTO
H JIETKOr0 XOHCTPYKIMOHHOTO GeToHa, paboTalOlMX B YCIOBHAX BO3ACHCTBHA IOBBUNEHHBIX
TexHonorgyeckux remneparyp (ot 50 °C o 200 °C BKIIOYMTENLHO) C YIESTOM BIXKHOMH Cpefbl, a
TAKKE TEIIOBBIX arperaToB M3 XKapocTOHKOro GeToHa, apMUPOBaHEOr0 OORMHON M XapocToHKoMH
apMaTypoH, KOTOphIe 3KCHITyaTHPYIOTCS B YCHNOBHSX BO3JCHCTBHS BBICOKMX TEXHONOIHYECKHX
temnepatyp (ceeume 200 °C xo 1400 °C).

Ceox mnpasun paspaboran komwrektaeoM HWUWAKE mM. A.A. TI'eosmera AO «HHIT
«CTPOHTENLCTBOY» IO PYKOBOACTBOM A-pa TexH. Hayk, npod. 4. @. Munoeanoea. UcnonHuTEMNA:
kaua. Texd. Hayk H C. Kysneyosa, JI.A. Tumosa, M FO. Tumos; M. Hay4. cotp. B.I" Pabuenxosa n
M.II Kopriowuna, Begymuii nmxenep FO.C. Panzuna.

B pa3paboTKe cBOZa IPaBHI NPHHUIM ydacTHe KaHg, TexH. HayK P.SI. AxTamos, cT. Hayd.
cotp. P.P. Axmamoe (OO0 «YpanHUHcTpom»).
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CIT127.13330.2017
CBOJ, IPABHII

BETOHHBIE H )KEJE3OBETOHHBIE KOHCTPYKIIHA,
IIPETHAZHAYEHHBIE IS PABOTHI B YCJIOBHSIX
BO3AEUCTBHS HNOBBIIIEHHBIX A BBICOKMX TEMIIEPATYP

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

Jata spegenns 2017-11-16

1 O0OnacTs npuMeHeHHSn

Hacrosmmit cBOA mnNpaBEN pacOpocTpasseTcd Ha I[POEKTHPOBaHME GETOHHBIX H
KeNe300eTOHHBIX  KOHCTPYKUHM,  NOIABEpTalOmMXCs  CHCTEMATHYCCKHM  BO3ACHCTBHAM
moesnneHHEX (0T 50 °C mo 200 °C BrmroumTenbHO) 1 BEIcokuX (cBbuue 200 °C) TeXHOIOrHYEeCKHX
TeMIepaTyp (Aanee — BO3ACHCTBHES TEMIIEPATYD) U YBIGKHEHHIO TEXHHYECKHM NApOM.

Cnop npaBuN ycTaHasIuBaeT TpeGOBAHUA [0 NPOEKTHPOBAHHIO YKa3aHHBIX KOHCTPYKUHH,
H3TOTOBIIAEMEIX M3 TKENhIX GeToHOR cpeamedl TIOTHOCTRIO oT 2200 mo 2500 kr/M® (manee —
0OBHHELT GETOH) H XapocToixuxX GETOHOB IIOTHOM CIPYKTYPH! cpefHeil mIoTEOCTHI0 oT 900 10
2500 xr/m’.

IpoexTHpoBaHue cleNUaTHHBIX JKeNe300STOHHBIX KOHCTPYKIMi (pe3epByapoB ABIMOBBIX
Tpy6, eMxoctel, pyHIaMeHTOR AOMEHHBIX Iededl H Ap.), TOABEPraloIHXCA CHCTEMATHISCKOMY
BO3JeHCTBIIO Temmeparyp cBemne 50 °C, cremyeT NpoBOIMTh C YUETOM JONONHHTEABHEIX
Tpe0OBaHMHi, NPENBABIAEMEX K 3THM COOPYXEHHAM COOTBEICTBYIOIIMMH HODMATHRHEIMH
IJOKYMEHTaMH.

TpeGoBanus HacToOAIDEro CBOAA NPAaBHI HE PpACOPOCTPAHAIOTCS HAa KOHCTPYKIHH H3
HapOoCTOHKOro OETOHA TIEHCTOMH CTPYKTYPEL

CBOI mNpaBHI He DAacIpOCTPAaHAETCS Ha OIPEACICHHe OTHeCTOMKOCTH OETOHHEX H
JKeNne300eTOHHBIX KOHCTPYKIIHA.

2 HopmaTHBHBI€ CCBLIKH
B HacTOMOEM CEBOAC IIpABHN HCOOJBE3CBAHBRI HOPMATHBHBIC CCHUIKH Ha CICXYHOLIHE

JOKYMEHTEL:

T'OCT 390-96 U3menus orHeymopHbIe IIAMOTHEIE H HOJNYKHCIBIE OGINEro HasHAYEHUA H
MAaccOBOT'0 IIPOH3BOACTBA. TeXHAYECKHE YCIIOBHS

T'OCT 530-2012 Kuprua u xamMeHb kepamudeckue. OOIIHe TEXHUUECKHE YCIOBHAL

I'OCT 2694-78 H3penus NeHOXHATOMHTOBHIE M [JHATOMHTOBBIE TEILIOM3OIAMOHHEIE.
Texnuyeckne ycnoBus

I'OCT 2850-95 KaproH acOecToBrii. Texuuueckde yCIOBHI

TOCT 4157-79 3nenus orEeyNOpHLIE JHHACOBEIE. TeXHAYECKHE YCIIOBHSA

I'OCT 4543—71 IlpokaT n3 TeTHPOBAHHOM KOHCTPYKUHOHHOH cTann. TexHuyeckne ycnopusa

T'OCT 4689-94 Hanenns orHeynopHkie nepuknasoesle. TEXHRUECKAE YCIOBHA

I'OCT 5040-96 Hsngenna OrHEYIIOpHbIE M BBICOKOOTHEYIODHBIC  JISTKOBECHEIS
TEILIOA30JIANHOHHEIE. TeXHMYECKHE YCIOBAS

H3znanue opanmannHoe

| BHABOP | !
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FOCT 5381-93 M3aenus BEICOKCOTHEYIIODHEIE XPOMMTONEPHKIIA30BEIE. TexHHYeckHe

VCIIOBHS

I'OCT 5632-2014 JlermpopaHHble HEpKAaBEIOMIME CTAJIM H CIUIaBEI KOPPO3HOHHO-CTOMKHE,
KapoCToMKHE H JKaponpognsie. Mapku

I'OCT 5949-75 Cranb copToBas H KamOpoBaHHas KOPPO3HOHHOCTOHKAS, JKapoCTOMKas M
’)aponpodnas. TexHuYecKHe yCIOBHA

T'OCT 9573-2012 IDmTH W3 MMHEpaIGHOM BaTEl Ha CHHTETHYECKOM CRA3YIOMIEM
TeIWIOU3OMANNONHEIE. TeXHUIECKHE YCIOBHS

I'OCT 10499-95 W3penus TEIUIOH3ONALHUOHHBIE H3 CTEKISHHOIO INTANENBEHOIO BOIOKHA.
TexHudeckne ycnoBus

I'OCT 1088893 U3aenns BEICOKOOTHEYTIOPHEIE MEPHKIA30XPOMHATOBEIE JILS KIIAJKH CBOJIOB
cranennaBuiEHEX nedeif. Texamdeckne yenoBUa

T'OCT 10922-2012 ApmaTypHble M 3aKNafiHele M3JelHs, HX CBapHEIe, BS3aHbBie U
MEXaHHYECKHE COSTHHEHNS I KeNe300eTOHHEIX KOHCTpyKuMi. OOmue TeXxHIdecKne yCIoBua

I'OCT 12865—67 BepMUKYIUT BCITydEHHBIH

I'OCT 130152012 Hapenus OeroHHEIe H Kene3o0eTOHHBIE IIA CTpoMTenscTBa. OOmue
TexHEUYecKkne Tpebopanui. ITpapuita npHeMKy, MapKHPOBKH, TPaHCIOPTHPOBAHHES B XPaHCHUA

T'OCT 14098-2014 CoemuneHus cpapHble apMaTypel H 3aKJagHeX H3genuit
XKee300eTOHHBIX KOHCTPYKOHH, THIIBI, KOHCTPYKIHH ¥ pa3Mepl

I'OCT 20901-2016 Hzmemus ormeymopHble I KIaAKH BO3LyXoHarpepareled ¥
BO3ZYXONpPOBOIOB ropsIero JyTha JOMEHHEIX nedeil. Texuuyueckye yclIoBHs

I'OCT 20910-90 betons! sxapocroiikne. Texmdeckue ycIosHs

I'OCT 218802011 Marbl n3 MEREpANLHOMH BATHI IIPOLTHBHEIE TEILTOH3OALMOHHEE.
TexHrueckHe ycIoBas

I'OCT 24704-2015 H3nemms orseynopHsie KOPYHAORBIE H BEICOKOTTHHO3ZEMHUCTBIE.
Texnudeckue yCIOBHS

I'OCT 24748-2003 Mzaenus H3BECTKOBO-KPEMHE3EMHCTHIE TENION3ONSHHOHHEIE.
TexnH9ecKre YCIOBHA

T'OCT 25192-2012 Beronsi. Knaccutukamus u obmue TexHudeckue TpeOOBaHKA

CII 16.13330.2011 «CHall II-23-81* CranpHble KOHCTPYKIHH?

CI1 20.13330.2016 «CHmII 2.01.07-85* Harpy3kda = Bo3/ieiCTBASA»

CIT28.13330.2012 «CHuil 2.03.11-85 3ammuTa CTpOHTEIHHBIX KOHCTPYKIHH OT KOPPOZHE»

CIT 63.13330.2012 «CHmlIl 52-01-2003 BeromHble H Kene300e€TOHHEIE KOHCTPYKIHH.
OcHOBHBIE TONOKEHHD (¢ H3MeHeRHsMHA No 1, Ne 2)

CIT 70.13330.2012 «CHull 3.03.01-87 Hecymmue H orpaxkjarolmHe KOHCTpYKIMH» (C

niMeRecHueM Ne 1)
CIT131.13330.2012 «CHulI 23-01-99* CrpouTe/bHAN KIHMATOJIOTHA» (¢ U3MeHeHHeM Ne 2)

IIpumMedaHn e — [Ipy NOAB3IOBAHMH HACTOAIIMM CBOJOM NpaBHI HENeco06pasHO MPOBEPHTh AeHCTRHE
CCHUIOTHBIX JOKYMEHTOB B HHGOPMAaIHOHHON CHCTEME 00IIero Nos30BaHHS — Ha OpHIMANEHOM caliTe denepalbHOro
OpraHa KCIORHWUTENBHOIH RAACTH B Cepe CraHnapTH3almH B ceT HHTEpHET WiIH N0 eXXeroAHOMY HH(OPMaIMOHHOMY
ykasaremo «HaumoHansHuIe CTRHAAPTE?, KOTOPHIH ONMyGIHKOBaH IO COCTOAHMIO Ha | AHBaps TeKymiero roja, u ro
BEINyCKaM €XEeMECAYHOIo WH(pOpMalMoHHOTo ykadaTens «HaumonanpHele cTaHAapThH» 3a Tekymnd roa. Ecnu
3aMeHEeH CCLUIOYHBIN MOKYMEHT, HAa KOTODHI JaHa HEAATHPOBAaHHAf CCHUIKA, TO PEKOMEHAYETCH HCHOJIL3OBAThH
JeHCTBYIONEYIO BEPCHIO 3TOTO AOKYMEHTA ¢ YIETOM BCEX BHECEHHLIX B IAHHYIO BEPCHIO M3mereHuit. Ecay 3aMeHen
CCRUIOYHBIN AOKYMEHT, H2 KOTOpHIi JaHa JaTMpOBAHHAA CCRUIKA, TO PEKOMEHAYETCH HCIIOJNE30BATH BEPCHIO 3TOTO
HAOKYMEHTa ¢ YKA3aHHERIM BHIE TONOM YTBEpKAcHHdA (NpHHATHA). Ecnm mocne yTBepikOeHHS HacTOSMIEro cBOJAR
NpaBiwl B CChUIOTHRIA NOKYMEHT, Ha KOTOpBIE NlaHA NaTHPOBAHHAA CCRUIKA, BHECEHO M3MEHEHME, 3aTpardBaromee
TIONOXKEHHe, Ha KOTOpOe JaHa CCRLIKA, TO 3TO MON0KEHRE PEKOMEHAYeTCA NPUMEHsTE 63 yueTa AaHHOTO HIMEHEHNAA.
Ecau cchioqBbIi AOKYMEHT OTMEHEH (€3 3aMEHEL, TO MOJOXEHHE, B KOTOPOM JIaHa CCELIKA Ha HETO, PEKOMEHIYETCHA
[PAMEHATE B JACTH, He 3aTparHBaiomeii 31y cCHUIKY. Cre/leHHs 0 AeHCTBHH CBOJOB IPaBHI LieNIec006paIHo NPOBEPHTE
B GenepansHOM HHPOPMAIMOHHOM (PORAE CTAHAAPTOB.
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3 TepmuHB1 H oNIpeie/icHHS

B pactrosmeM cBoze NpaBHJI HPAMCHCHE! CIIENYIOIDHE TECPMHHB! C COOTBETCTBYFOIHMMH

onpefeneHUAMH:

3.1 amxep: Kpenexaas Retans (3MeMEHT KPEIUIEHHS) B3 KPYIJIOIO WIH HPO(GIIHPOBAHHOTO
METALTAIECKOro MpoQuIIs.

3.2 BeicOKam TemmepaTrypa: OKCIUIyaTallMOHHa# TeMIepaTrypa BoanelictBHA Ha
KOHCTPYKUHMH B auana3sone ot 200 °C no 1400 °C.

3.3 pnurensHbIi Harpes: BosneficTBHe pacueTHOR TeMIIepaTyphl B IEPHOJ SKCITYaTallHH
(pasnH9aroT IIOCTOAHHEI B DHKIHICCKHH ANIHTENBHEL Harpes).

3.4 xapocroiiknii 6eTon: Tsoxenrti U nerkuit 6eTOHE! IIIOTHOH CTPYKTYPEI, IPHMEHAEMEIE
B 6ETOHHEIX H XeNe300eTORHEIX KOHCTPYKIIAK, PaGOTAIOMHX B YCIOBHAX BO3AEHCTBHA BBICOKHX
TEXHOJIOTHYECKHX TEMIEparyp.

3.5 kparkoBpeMeHHEbIH Harpes: JIepBEIf pasorpeB KOHCTDYKIHMH JO pacHeTHOR
TEMIIEPATYPHEI IPH €€ HITOTOBICHUH.

3.6 oObrambii Geron: Taxensdi GeToH cpepHedt miorHocreio or 2200 mo 2500 Kr/oM?,
INPHMEHAEMEIH B KeNe300eTOHHRIX KOHCTPYKIHAX, paboTalolmpx B YCIOBHAX BO3ASHCTBHA
HOBBIMEHHBIX TEXHONOTHUECKHX TEMIIEPATYD.

3.7 nocrosHHLI RarpeB: [THTETLHEE TEMIEPATYPHEIH PEXUM, IPH KOTOPOM B IIPOLIECCE
SKCILTYaTAllMH KOHCTPYKIHA MOJBEpraeTcs HarpeBy ¢ KoneOaHusMH TeMmneparypl mo 30 %
PacyeTHOTO 3HAYEHHA.

3.8 momplmeHHaA TeMnepaTypa: OKCIUTyaTallMOHHAs TeMIlepaTypa BosjeficTsds Ha
OGeTOHHEIE U xelle300eTOHHRIe KOHCTPYKITHH B HHTepBaie oT 50 °C go 200 °C BIOYHTENBEHO.

3.9 dyreposka: Hemecymmii 31EMEHT KOHCTPYKIMH TEIUIOBOTO arperara, paboTalomero B
YCAOBHSX BO3ACHCTBHSA BEICOKHX TEMIIEPATYD, MPEACTABIAIOMME coO0H 3aIMUTHYIO BHYTPEHHIOK
061MIIOBKY eded, TONOK, AEIMOBLIX TPYD H JPYrHX HarpeBacMbIX MOBEPXHOCTEH, BEIIOMHAEMYIO
U3 XapOCTOMRKMX TSDKEIBIX M JIETKHX OCTOHOB.

3.10 mmxaudeckuii Harpes: JUIMTCHBHBIN TEMICPATYpHBIA peXUM, NPH KOTOPOM B
TPOLIECCE SKCINTYaTallid KOHCTPYKIMA IEPHOAHYIECKH HOABEPTacTCs IOBTOPAIOLIEMYCS HATPEBY C
xonebaumamu Temniepatypsl 6oiiee 30 % OT pacueTHOMR BEIHIHHE! IPH JTMTE/LHOCTH IHKIIOB OT 3
q go 30 xueit.

4 O6uiHe YKa3zaHHA

OCHOBHBIE NTOJOXKEHH

4.1 BeToHHbIE H Xe/1e300eTOHHEIE KOHCTPYKUWH, IpeIHA3HAMCHHEIE Ul paGOTE] B YCIOBHAX
BO37IcHCTBHA MOBBLMIIEHHEIX TeMmepaTyp A0 200 °C, cnemyeT mpenycMarpHBaTh, KaK NpaBuilo, H3
obsraHOro beToHa.

DyHAAMEHTEI, KOTODHE IPH OSKCIUTyaTalldM IIOCTONHHO IIOABEPralOTCA BO3AEHCTBHIO
TeMmeparypsl 10 250 °C BIDOYATENEHO, IOMYCKaeTCH IIPUHAMATE H3 0GBIMHOT0 GeToHa,

Beronnkpic M jKene306eTOHHBIE KOHCTPYKIMH, NpeAHA3HAYECHHKE Ui paGoTH B yCJIOBHAX
Bo31eHiCTBHS BBICOKHX TeMmepaTyp cebie 200 °C, claedyeT MpenyCMaTPHBATh H3 JKAPOCTORKOro
6erona.

B HABOP | 3
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Hecymne aneMeHTEl KOHCTPYKIHH TEILIOBBIX arDEraToB, BLIIOIHAEMEIE H3 XKAapOCTOHKOro
GerToHa, ceueHmMe KOTOPHIX MOXET Harperathcs o TeMnepaTypol ceeime 1000 °C, monyckaetcs
IPHMEHSTE TONBKO I0CHIE OIBLITHOH IPOBEPKH,

4.2 Ilpy npOCKTHPORAaHUM 3MAHHMH, COOPYKEHHH M TEIUIOBRIX arperaroB MAOJDKHEI
NIPHHAMATHCS ~ KOHCIPYKTHBHEIE CXEMBI, ofecnewmipatomme HeoOXONHMYIO  HPOYHOCTD,
YCTOHYMBOCTE M IPOCTPAaHCTBEHHYIO HEM3MEHAEMOCTh KOHCTPYKIIMH Ha BCEX CTA/HAX BOIBEACHHS
H IIPH 9KCILTyaTanyH.

Br160p KOHCTPYKTHBHEIX PEIIEHA CIIEAyeT HPOBOMUTE, MCXOMS H3 TEXHHKO-3KOHOMHYECKOH
nenecoobpasHOCTH MX MPUMEHEHWS B KOHKDETHBIX YCJIOBMAX CTPOHTEALCTBA C YYETOM
MaKCHMAIILHOTO CHMIKEHMS MaTepHAlOeMKOCTH, TPYAOEMKOCTH M CTOMMOCTH CTPOMTENHCTEA, 3a
CYET:

TIpEMeHeHHA 3¢ eKTHBHEIX CTPOHTENRHBIX MaTEPHANIOB M KOHCTPYKUMIE,

CHEDKEHHS Beca KOHCTPYKIIHH;

HanOoJee MOTHOTO MCIIOIB30BAHHA QH3HKO-MEXaHHYECKHX CBOHCTB MaTEpHANIOB;

HCIIONB30BAHMST MECTHEIX CTPOHTENBHBIX MAaTEPHAINOR;

cobmozneHn TpeGoBaHMl IO 3KOHOMHOMY PpacXOJOBaHHIO OCHOBHBEIX CTPOMTEJBHBIX
MaTEepHANOB.

B nmpouecce xOHCTpyMpOBaHHMS TEINIOBEIX AarperaToB HeoOXOMHMO  YYHTEHIBATE
TeXHONOIHYECKHAEe TpeGOoBaHM K HX H3TOTOBICHHIO, TPeOOBAHUA 10 IKCIUTYaTaIl[AH COOPYKEHHMH H
TEIUIOBEIX arperaTop, a Takke TpeOORaHHA 110 3KOJNOIHH, YCTAHABIHBAEMBIE COOTBETCTBYIOIMMH

HOPMATHBHBEIMH OJOKYMCHTaMH.

4.3 B HacTOALIEM CBOJE IIPABHI IPHESTH CICAYIOUTHE HAMMEHOBaHIA GeTOHORB:

obrrgmeni — mo 'OCT 25192,

wapocroiixuit — mo I'OCT 20910.

JKapocToiikae GETOHR B 3JIeMEHTaX KOHCTPYKIIHI TEIUIOBEIX arPeraToB CleAyeT IPHMEHATE
B COOTBETCTBHH C IIPHUIICIKEHHEM A,

Kunaccnl sxapocroiikoro GeToHa Mo NpeneibHO NONMYCTHMOR TeMmilepaType NMpHMEHEHHS B
cootsercTBHH ¢ 'OCT 20910 B 3aRHCHMOCTH OT BHAA BSKYIIEIrO, 3AIIOJHHTEIICH, TOHKOMOMOTEIX
n06aBOK M OTBEpPIHTENS NpHBEIEHE! B Ta0mHme 5.1.

TIpu npoexTHpoBaHAH KOHCTPYKLHH K3 xapocToikux 6eroroB no 'OCT 20910 neobxomumo
YUHTEIBATh AOHOJHATENLHBIE TpeboBaHAA K HCXOIHBIM MaTepHAaM Jii XKapOCTOHKHX 6eTOHOB,
noa0opy COCTaRa M TEXHONOrMH MX M3TOTOBIECHMA, 2 Taloke cnelM(UKy IPOH3BOACTBA paboT IO
BO3BEACHMIO KOHCTPYKIRHH W3 )XapOCTOHKMX GeTOHOB.

4.4 B c60pHBIX KOHCTPYKIHAX, IpeAHa3HaYEHHbIX I PaGOTH B yCIOBHAX HOBBINEHHRIX U
BBICOKHX TeMIieparyp, ocoboe BHMMaHHME CleAyeT YAEIATh NPOYHOCTH M JOITOBEIHOCTH
CoeJIMHEHHI 3MeMeHToB. KOHCTPYKIMHA y3/10B H COCAMHEHHH 3NEMEHTOB HOJDKHEI obecrreunBaTs
HaJEXHYIO MEpefady yCHMi, HPOYHOCTE CAMHX 3JIEMEHTOB B 30HE CTHIKA, a TAKKE CBA3b
JOIOJHMUTENBHO YI0XeHHOro 6eToHa B CTHIKE ¢ 66TOHOM KOHCTPYKITHH.

4.5 Jna xoHCTpyKIwi, paboTaromux moA BO3AeHCTBHEM TeMIepaTyphl cpime 50 °C B
YCIHOBHSX NEPHOJMYIECKOTO YRIAKHSHHS TApOM, TEXHHIECKOH BOZOH U KOHACHCATOM, HEOOXOAMMO
yuHTHIBaTE TpeOoBanua 4.7-4.11, 5.2, 5.5-5.11, 5.13-5.23, 5.28, 9.17.

IIpa HeBo3MOXHOCTH ofecncycHMA YKa3aHHBIX TpeOOBaHWHE pacueT TakHX KOHCTPYKIMH
Jomyckaercd DOPOBOAHTH TOJNBKO Ha BO3JECTBHE TeMIEpaTypsl W Harpysku, 6e3 yuera
TEPHOANIECKOTO yBAaKHEeHHA. [IpH 3TOM B pacyeTHOM Ce9E€HHH KOHCTPYKIMH He JOJDKHBI
YYHTHIBATECA KpaliHue ciiod GeroHa Tommueoi 20 MM ¢ KaXIOH CTOpPOHSI, ITOJBEPTarOIIHECA
3aMAYMBaHHEIO 10 7 4, H TOOuROH 50 MM — IIpH ANUTENEHOCTH 3aMauuBaHusa Gerona Goree 7 4,
6o pmoKHAa INpeXyCMAaTpHBATHCS 3alfiTa IOBEPXHOCTH O€ToHA OT NEepPHOAMYIECKOro
3aMavYMUBaHUA.

OxpaineHHble TOBEPXHOCTH GETOHA AT TAIPOH30JIIHOHHEIE IOKPEITHA STHX KOHCTPYKIHIA

JOJDKHBI OBITH CBETIBIX TOHOB.
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4.6 KoBCTpYKIMHE pacCMaTPHBAIOTCH Kak 6ETOHHEIE, €CITH X MIPOYHOCTH 06eciedeHa OXHUM
6etoroM. BetonHEle 3/eMEHTH MIPAMEHSIOT NPEHMYINCCTBEHHO HA CXKaTHE IIPH PACIIONOKEHHH
TIPOZONLHOH CHAMAOINEH CHIIH B IIPEAENaxX IONEPEYHOr0 CEeYCHHH SJI€MEHTA ITPH MOCTOSHHOM
Harpese. BETOHHABIE 3MEMEHTHI H3 XapocTokikoro 6eToHa IPHMEHAOT B KOHCTPYKIIMAX, KOTOPHE HE

ABJIAOTCH HeCymuMH (dyTepoBka).
OcHoBHBIE pacIeTHRIC TPEGOBAHAS

4.7 BeToHHEIE U XeNe300eTORABIE KOHCTPYKIMH, IpeAHa3HaYeHHEle U1 paoTs B YCIOBHAX
BO3JICHCTBHA MOBBIICHHBIX H BEICOKIX TEMIIEPATYP, CASAYET PaCCIUTHIBATE HA OCHOBE IOJIOXEHH |
CII 63.13330 mo AByM TIpynmaM NpeIensHENX COCTOAHHHA (10 Hecymed CIocoBHOCTH M 1O
OPHTOFHOCTH K HOPMAQIbHOH JKCIUTYaran@H) C Y4eTOM JOMNOJHHTENBHEIX TpeGoBaHmM,
M3JIONCHHBIX B HACTOAMIEM CBOJIC IPaBHIL

PacueThl BOIDKHEI 00eCTICYHBATE HAEMHOCTE GETOHHEIX M XKele3006TOHHEIX KOHCTPYKIHIHA,
nOpeAHa3HaYeHHEIX [ paGoTh! B YCIOBHAX BO3ACHCTBAS NMOBHINIEHHBIX H BHICOKAX TEMIIEPATyp,
Kax Ha CTaJlH¥ MX H3TOTOBJICHHS, TAK M B Te4eHHE BCEro Cpoka ux clyxOH B COOTBETCTBHH C
OpebABIAEMbIMUA K HUM TPEOOBaHHAMH.

4.8 TIpn pacuere GeTOHHEIX M KeNne300€TOHHBIX KOHCTpYKimi HeoOXOOMMO YIHTHIBATH
HM3MEHEHUA MEXaHHIECKAX M YNPYTOMNAaCTAYECKHX CBOHCTB 6ETOHa ¥ apMaTyphl B 3aBHCHMOCTH OT
TeMIlepaTyphl Bosgeictemsa. IIpe 3ToM ycunmms, AedopMaumm, obpasoBaHHe, pPacKpHITHE U
3aKphITHE TPEIIMH ONpEAEISIOT C YIESTOM BO3ZAEHCTBUA HArpy3KH (BKIIFOYAd cOOCTBEHHBIH Bec) H
TEMIIEpPaTypPHL.

PacueTHEBIe CXeMEI ¥ OCHOBHEIE MPEJTIOCHUIKE U pacyera OETOHHBIX H KeNe300eTOHHEIX
KOHCTPYKUHMH CIeAyeT yCTaHABNHBATE B COOTBETCTBHH C YCIOBHAMH MX AeHCTBHTENBHOH paGoTH
B IPENENbHOM COCTOSHEH, ¢ YIETOM, B HEOOXOMMMEIX CIIy9Jasx, IFaCTHIeCKHX CBOHCTB OGeToHa H
apMaTyphl, HAMYMSA TPEIIMH B PacTAHYTOM GeroHe, a TAlKC BIMAHHA YCANKH M NON3YYeCTH
GeToHa, KaKk MpH HOPMANBHOM TEMIEpaType, TAK H IPH BO3ACHCTBEM TOBBLINEHHEIX H BBHICOKHX
TeMIeparyp.

4.9 Pacger KOHCTPYKOHM C YY4€TOM BO3HEHCTBHA IIOBBINCHHAX H BBICOKHX TeMIepaTyp
Heo6X0IMMO IPOBOAKUTE MUI CIEAYIOIMX OCHOBHBIX PACHETHEIX CTamuii paGoTEL:

KpaTKOBpeMeHHEI! HarpeB — NEPBLIA Pa3orpeB KOHCTPYKIHH A0 pacueTHOR TeMIIepaTypEl Ha
CTa[HH &€ H3rOTOBJICHUS;

JTATEeNSHENE HAarpeB — BO3AeiCTBIE PRCIETHOH TEMIIEPATYPE! B [IEPHOM, SKCIITyaTallHH.

Pacuer craTH4ecKky ONpeAeMMBIX KOHCTPYKIHH HO HpeAeNbHBIM COCTOSHHAM NEpBOH M
BTOpO¥ Ipynn (3a MCKIIOYEHAEM pacyeTa No 00pa3oRaHHIo TPEHIMH) CHeAyET BECTH TONBLKO I
CTaIMH IJIMTEIBHOro Harpesa. PacueT mo oGpasoBaHHIO TpelMH HeoOXOIHMO NPOBOIMTH JUIA
CTaJIUH KPaTKOBPEMEHHOTO M JUIMTENBHOTO HarpeBa ¢ YYeTOM YCHIMH, BO3HHKAIOIOHX OT
HENHHEHHOTO paclpeAciICHAA TeMIepaTypsl GeToHa Mo BEICOTE CeYeHHS IEMEHTA.

Pacuer craTHHMecKH HEONPEACSIMMEIX KOHCTPYKIMH M HX 3JIEMEHTOB I10 HPEHEIBHBIM
COCTOAHHSM YIEPBOH H BTOPOH I'PYIIN ClieAyeT IPOBOJUTD!

&) Ha KPaTKOBpEMEHHEI HarpeB KOHCTPYKUHH mo pexumy coridacko CIT 70.13330, xoraa
BO3HHKAIOT HaHOOJIBIIHE YCHIIKA OT BO2AEHCTBHA TeMIIepaTypst. IIpi 3TOM XKECTKOCTD 3EMEHTOR
KOHCTPYKIHH ONpPEIEIAeTCs OT KPaTKOBPEMEHHOTO NefcTBHA BeeX Harpy3oK H Harpesa;

©) Ha AMTENLHBIE HArpeB — MPH BO3ACHCTBAR Ha KOHCTPYKIIMIO PacdeTHOHR TeMIEpaTypE! B
IIEpHOJ BKCILTyaTallMM, KOTJa NPOHCXONHT CHIMMKCHME TNPOYHOCTH B JKECTKOCTH 3JNEMEHTOB B
pe3ynbTate BO3IEHCTBHA LIHTENBHOrO HArpeBa M Harpyskd. [IpH 3TOM KECTKOCTB 3IEMEHTOB
onpeAeNseTcs OT IIMTEIBHOTO BO3NEHCTBIA BCEX HATPY30K H Harpena.

4.10 PacyeTHyr0 TEXHOJMOTHIECKYIO TEMIIEPATYpPY IPHEHMAIOT PaBHOH TeMIepaType Cpeasl
nexa Bid paGodero MpoCTPaHCTBA TEIIOBOTO arperara, yKa3saHHOH B 3a1aHHH Ha HPOSKTHPOBAHHE.
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PacuerHile yCHTMS M JeopMaiue OT KPATKOBPEMEHHOTO H IIHMTENLHOI0 Harpesa
OUpENENAIOT € YIeToM Koap(HuHeHTa HaJexXHOCTH N0 TeMueparype ». Kospdmimment
HaJIe)XHOCTH TI0 TEMIIEPATYPE ¥ IPHHAMAETCA!

a) IpH pacyeTe OO NpeAeTbEbIM COCTOSHHAM TIEPROH IpyNnsl paBHeM 1,1;

6) 1m0 OpefieNEHEIM COCTOAHUAM BTOPOH rpyTnsl paBHeM 1,0.

4.11 IIpm npoexTHpoBaHHH GETOHHBIX H XEN€306STOHHBIX KOHCTPYKIHMHE MX HaJIeXHOCTH
JomkHa O0eCTIeYMBATECS DACTIETOM, IyTeM MCHONB30BaHKS pacdeTHBIX 3HAYEHHH HATPY3O0K,
TEMIICPATYP ¥ XapAKTCPHCTHK MAaTEpPHANOB, ONPEHENIEMEIX C IOMOINBIO COOTBETCTBYIOIIHX
YacTHEIX Kk05()HIACHTOR HaNEXHOCTH HO HOPMATHBHBEIM 3HAUCHHAM 3THX XapakKTepHCTHK C
Y4ETOM CTEIIEHH OTBETCTBEHHOCTH COOPY>KEHHSA HITH TEIUIOBOTO arperara.

Pacuer xoHcTpyxuuii, paGoTalOMUX B YCIOBHSX BO3ACHCTRHA HOBHILICHHEIX M BEICOKHX
TEMIIEPATYp, CHEAYET MPOBOAMTE HAa BCE BO3MONKHBIC HEONArONpHATHEIE COYETAHAA HATPY30K OT
cobcTBEHHOrO Beca, BHEMIHEH HAarpy3KH U TeMIIEPaTyPE], C YUETOM JTHTENSHOCTH WX NeHCTBHS H,
B CIrydae HeOOXO0UMOCTH, IOCTE OCTHIBAHHS.

HopmartuBHEle 3HAaueHHA Harpy3ok u BoslelicTemii, Kko3(QQHIMEHTOB CcoueTaHRA,
K03} (pHIHEHTOB HANEKHOCTH IO HArpy3Ke M HasHaYEHHIO KOHCTPYKUMH, a TaKKe nojpasaencHue
Harpy3oK Ha IOCTOSHHBIC H BPEMEHHBIE (JUTHTENBHEIE W KPaTKOBPEMEHHEIE) CENYET NIPHHUMATh
no CIT 20.13330. Brapl Harpy3oK M TeMIEpaTYPHBIX BO3NEHCTBHM, yINTHBaeMble IIPH pacdeTe
KOHCTPYKIHH IO NpefelbHbBIM COCTOSHHAM IepBOH H BTOPO# IPYyIN, CleAyer NPHHEMATH IO
Tabmane 4.1.

i
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Tabnuna 4.1
Cramueckas cxema Harpysku i ko3dhuLHeHTs! HaIeXHOCTH IO Harpy3Ke Yz, TEMIIepaTypHEIe
BO37CHCTBHA H KOIDHIMEHTH! HAAEKHOCTH TI0 TEMNEPATYPE s,
KOHCTPYKIIMH H pacyeTHas
NpHHUMAEMBIE NIPH pacueTe
cTaguq paGotsl
0 MPOYHOCTH Ha BHTHOCJIHBOCTE no xedopmMauram
Craruyeckn Hocroannsie, ITocrosnHete, ITocToaHHEIE,
onpeeuMble IUTHTENEHBIE H IUTHTEIIBHBIE H ONUTeNnbHEIe H
KOHCTPYKL[ME TIDH KpaTKOBPEMEHHBIE KPaTKOBPEMEHHEIE KpaTkoBpeMeHHEIe
JUIMTEIbHOM HATpeBe Harpysks npH yr> 1,0 Harpyskd npu yr= 1,0 Harpysky npua yr= 1,0 &
TeMItepaTypHEIE
JgedopManiuH nipu 7, = 1,0
CratHyecky TMocTosnHEE, TlocTosuuse, ITocToaHubIe,
HeompeaeTuMBbIe JUTHTENBHEIE H IUTHTeNBHBIC H ANUTenbHEIE H
KOHCTPYKLMH TpY KPaTKOBpeMeHHBIE KPATKOBpEMEHHBIE KPAaTKOBPEeMEeHHbIE
KPAaTKOBPEMEHHOM Harpyzku npu ¥r> 1,0 u | Harpysxu npuyr=1,0 4 | Harpysks npuyy= 1,01
HarpeBe HaubombIIHe YCWIHA OT | HanGoneLIHe yCHaHg OT | HanbGonbLIKe YCHITHA OT
BO3JCHCTBHA BO3EHCTBIA BO3AcHCTBHA
TEMIIEPATYPEI [IpH TeMIIepaTypEl pH ¥, = TeMIepaTyphl ¥
v=1,1 1,0 TeMNepaTypHEIe
npedopmauuu mpd v, = 1,0
Cratuyecky ITocTosHHbIE, TTocrosHNHbIE, TlocTroaHHELE,
HEOoNpencIHMEIC JUTHTENBHBIE H JUTHTEJBHBIE 1 IUIHTETHEIE ¥
KOHCTPYKUHM TIpH KPaTKOBPEMEHHEIE KpaTKOBpeMeHHEIE KpaTKOBpeMEHHbIE
JUIATEIEHOM Harpeee Harpyskd npu yr> 1,0 1 | Harpy3xku npu yy= 1,0 @ | Harpysku mpu y= 1,0 u
YCHITHSA OT BO3TEHCTEMA | YCHIIHA OT BO3AEHCTBUA | YCHIHA OT BO3AEHCTBUA
TEMITEpaTyph! [pH TEMNEpaTyphl HpH ¥ = TeMIepaTypsl H
=11 1,0 TeMnepaTypHbie
Jedopmauuy npH ¥, = 1,0

NMpuMmeganus
1 BetoHnple KOHCTPYKIMH PaCCYMTRIBAIOT TONBKO MO NMPOYHOCTE.
2 [Ipn pacyere CTaTHYECKH HEONMPERETHMEIX KOHCTPYKIAH, KpOMe coveTaHHH BO3ACHCTBHI TeMITepaTy DRI H HAaTPy30K,
yKasamHKIX B Hacroame# TaOmuume, B HEOOXONHMBLIX Cly9asX CHERYeT NPOBEPHTH APYr¥e BOIMOXHEIE
HeONAaroNpUATHEIE COYECTAHNA BO3ACHCTBAH, B TOM YHC/IE U NIPH OCTHIBAHHH,
3 B cTaTAYeCKA HEONIPEACIMMEIX KOHCTPYKUHMAX AOIYCKAaeTCA IPOBOAMTH pacder:
a) NpH KpaTKOBPEMEHHOM HarpeBe TONbKO Ha HauGosbimme yCHiIns Ot BO3ACHCTBAA TeMNIEpaTyphl, €CIH YCHIIHA OT
MOCTOAHHEIX, JUIMTEITBHRIX ¥ KPATKOBPEMEHHbIX HarpPy30K BRI3bIBAIOT HANpMMEHUA cxaTua B GeTone oy < 0,1 MIla;
6) mpu mnHTenbHOM Harpese cshime 700 °C — Ha coBMecTHOE BO3NEiiCTBHE NMOCTOAHHBIX, MIHTENHHHIX H
KparkoBPEMEHHBIX HArpy30K fe3 yuera yCurHit OT JIMTENLHOrO Harpepa.
4 [lpwm pacqere Ha KPATKOBPEMEHHBIH HATPEB MJIMTENLHAA HAIPY3Ka YYHTLIBAETCH Kak KPATKOBpEMEHHas.

4.12 Ilpu pacyere HO HPOYHOCTH, B HEOOXOIMMBIX CTydasx, CIERYeT YIHTEIBAaTE OCOOEIE
Harpy3k# ¢ kodddupenTaMn HAIeAKHOCTH IO HATPY3Ke Yy, TPHHHMAEMBIMH 110 COOTEETCTBYIOMIMM
HOpMaTHBHBEIM NoKyMmeHTaM. IIpu 3TOM ycHnms, BRI3BaHHEIC BO3JCHCTBHMEM TEMOEPaTyphl, He
YUUTHIBAIOT.

4.13 OmpeneneHye YCHIMH B CTaTHYeCKH HEONPENCMMMEBIX KOHCTPYKIMAX OT BHEINHeH
Harpy3ks, COGCTBCHHOTO Beca M BO3JCHCTBHSA NOBBIIICHHBIX H BHICOKAX TEMIICPATYp HPOBOAAT OO
IpaBRIaM CTPOHTENHLHOH MEXaHWKH METOAOM IOCAENOBATEABHBIX NpHOMMmKkeHMil. IIpm sToM
XECTKOCTh 3JIEMEHTOB ONpPEAEIOT € Y4eTOM HEYNpYTHX AcopMalluii M HAIHIMS TPEINHH B
6eToRe oT omHOBpPEMEHHOTO AciCTBUA BHEW el Harpy3KkH, cODCTBEHHOTO Beca M TeMIIepaTypEL.

4.14 TIpu KpaTKOBpEMEHHOM HArpeBe YCHIUS OT BO3NEHCTBUS TEMIEPATYPhl B 3eMEHTAX
CTaTHICCKH HEONPEACIMMEIX KOHCTPYKIMIE ClieffyeT OnpeNenaTh B 3aBECAMOCTH OT COCTaBa 6eToHa
(1abmana 5.1) B TeMIepaTyphl HarpeBa, BBI3BIBACINEH HAHOGONBITHE yCHIUA:

a) npu Harpese GetoHa coctaBoB Ne 1, 1a, 16 B untepeane Temneparyp ot 50 °C go 250 °C —
0 pacHeTHOH TeMneparype;
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6) npu Harpese 6eroHoB cocTaoe Ne 2—11, 23 u 24 B urTepBane teMnepatyp or 200 °C go
500 °C — no pacueTHO} TeMIepaType, a OpH Harpese cebime 500 °C - npu 500 °C;

B) nIpM Harpebe OeToHoB cocTaBoB Ne 12-21, 29 i 30 B ueTepRane Temuepatyp ot 200 °C no
400 °C — no pacueTHoi Temueparype, a npH Harpese cBsme 400 °C — npu 400 °C.

4.15 Temnepatypy OeToHa B Ce9eHIIX KOHCTPYKIM OT HarpeBa NpH SKCIIIyaTalliy ClIexyeT
ONpEAEIIATh TEIACTEXHMIECKHM PaceTOM YCTaHOBUBINErocH TEIIOBOTO MOTOKA IIPH 3a[aHHO# 1o
MPOEKTY pacucTHOH TeMmeparype pabodero mpoCTpaHCTBAa HIIM BO3JyXa IpPOH3BOACTBEHHOIO
NOMEINEHHA.

Jina KoHCTpyKu@H, HaxoAfIMWXCA HA HApPYXHOM BO3[yXe, HauOONBIIHE TeMnepaTyphl
Harpesa 6eToHA M apMAaTypH! OIIPE/IeIIIOT 10 paCYeTHOM JIETHEH TeMNepaType HapyKHOT0 BO3AyXa,
TIPHHHMAEMOH IO cpefiHeH MakCHMaNIbHOH TeMIepaType HapyXHOTO BO3AyXa HanOolee XapKoro
Mecqua B palione crportenscrsa mo CIT 131.13330. BrraucneHHBIC TeMICpaTyphi HE JOJKHBI
TIpEeBLIIIATE NPEJCIBHO AOMYCTHMBIX TeMmeparyp npuMeHeHms Geroma mo I'OCT 20910 =
apMarypsl - 1o Tabmane 5.11.

4.16 IIpu pacuere Ha BO3AEHCTBHE YCHIHMI IPH MOXbEME, TPAHCNOPTHPOBAHMH H MOHTAKE
Ana cOOpHBIX KeNe300eTOHHBIX KOHCTPYKIM, OpeHasHAYCHHBIX M1 PaGOTEI B YCHOBHAX
TEMOEPATYPHBIX 3JKCIUTyaTallHOHHBIX BO3ACHCTBHH, HAarpy3ky OT Beca IJEMEHTOB CHeNyeT
TIPHHAMATE ¢ yIeToM KoahduureHTa TuHaMEHOCTH o CIT 63.13330.2012 (mynkT 5.1.6)

4.17 Ilpm pacueTe NMPOYHOCTH KEIE300ECTOHHBIX 3EMEHTOB Ha NCHCTBHE CKHMAIOWCH
MPOAOCJILHOM CHIIB CIEAYET YUUTBHIBATh CITydaliHEI SKCLECHTPHCHTET €5, IPHHUMAaEMBI! He MEHEE:

1/600 anmab! 3nEMEHTA WIH PacCTOSHHS MEXAY CeIEHHAMH, 3aKPEIVIEHHBIMH OT CMEIIECHNS;

1/10 BEICOTHI ceveHHs K He MeHee 10 MM,

JUns 3MeMeHTOB CTAaTH9eCKHM HEOMPENCHHMBIX KOHCTPYKUHH 3HAaYeHMd SKCHEHTPHCHTETA
NPOAOJLHOHN CHIIEI OTHOCHTENBHO LIEHTPA TAKECTH MPHBEACHHOTIO CEYCHHA €0 IPHHUMANOT PABHBIM
3HaYeHHIO 3KCLEHTPHUCATETA, TONYIEeHHOTO H3 CTATHIECKOTO PAceTa, HO He MEHEE €a.

JIna aneMeHTOR cTaTHIecKH ONpefelHMBIX KOHCTPYKUHMH SKCLECHTPHCHTET €o IPURHEMAIOT
DaBHEIM CYMMe S5KCHEHTPHCHTETOB M3 CTATHYECKOro pacdeTa KOHCTPYKIMH, CIydaiHOIo H
TEMIIEPATYPHOIO OT HEPABHOMEPHOTO HAIPEBa ITO BBICOTE CCHEHUA dIIEMEHTA.

4.18 Ipm pacueTe HeCyIUX KOHCTPYKIIHH, 6eTOH KOTOPHIX HEPABHOMEPHO HATPET HO BEICOTE
CEYEHH dJIeMeHTa, YacTh cenueHns, Harperyio cebrme 1000 °C, nomyckaercs He yYHTHIBATS.

4.19 TTpu pacdere o npoYrocTH, AehOPMAITHIM, & TAKKE PACKDBITHIO M 3aKPHITHIO TPEIHH
pacupencieHHe TEMIepaTypsl B CEUEHHAX KOHCTPYKIME ONPEJESIOT TEMNOTEXHHIECKHM
PacyeTOM A/ YCTAHOBHBINETOCA PEKAMA TEIIOBOIO TIOTOKA.

JloDoTHHMTENLHBIE YKA3aHHA 00 NPOEKTHPOBAHHI0 NpeJBAPATE/ILHO HANPIXKEHHBIX
KOHCTPYKIMH

4.20 Pacuer mnpemBapUTENbHO HANPSXEHHRIX KOHCTPYKIMI, pafoTaloOMX B YCJIOBHAX
BO37eHCTBHS NOBBINCHHEIX M BEICOKHX TEMIIEPaTyp, CHEAYeT IPOBOMHTL B cooTBeTcTBME ¢ CII
63.13330 u ¢ yueTOM ZONONHUTENBHEX Tpebopanmii 4.21-4.27.

421 Temneparypa HarpeBa IIpeJBApHTENbHO HAPOKCHHOA apMaTypsl He JOMKHA
OpEBHINATE IPEENBHO JOITYCTAMOR TeMIepaTyphl IPUMEHECHHS, yKalaHHOH B Tabnune 5.11.

4.22 IlonAbie MOTepH NpPEOBApHUTENBHOTO HANDPSKCHHS apMaTyphl, YUHTHIBAeMBIE IIpH
pacyeTe KOHCTDYKUHH, paboTarolluX B YCIOBHAX Bo3AeHcTBHA TeMmepaTyphl ceemme S0 °C,
TOJDKHEI OTIPEACIATECS KaK CyMMa ITOTEPB:

OCHOBHBIX — IPH HOPMANIBHOH TeMIeparype;

JONOTHUTENBHBIX — OT Bo3feiicTBrs TemnepaTyphi cbime 50 °C.

OcHOBHBIE HOTEPH NPENBAPUTEIHHOTO HANPSKEHHS apMaryphl A% KOHCTDYKIIHH M3
obrraHOrO GeToHa coctasa Ne | u xapocToitkix GeTonoB cocraoB Ne 2, 3, 6,7, 10 1 11 (o Tabauue
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5.1) ompegensor, xax ang Tsoxenoro 6erona mo CIT 63.13330. ITotepu ot ycamxu xapocTORKOTO
6erona cnexyet npuarMarts Ha 10 MIla 6onpime yxazanusx B CIT 63.13330.

Bpems B cyTKax cnemyer NpHHAMATE:
HPH ofIpe/iefleHUH NOTePE OT MON3Y9YecTH — CO AHA o6xarus 6erona,
OpH ONpPEACNICHAN IIOTEPh OT YCaiAKd — CO JHA OKOHYAHHS OETOHHMpPOBAaHWA JO Harpepa

KOHCTPYKUHAH.
I[OIIOJIHHTCJIBHHC NOTEpA IIPEABAPDHTEIEHOIO HANPKCHHA apMaryphl NPHHHMAaroT IIo

Tabmiue 4.2.

TaGnuua 4.2
Benuunza
DaKTOp, BEI3LIBAIOLIHIA JONIOHHTENLHEIE IOTEPH JOTIONHHTENBHEIX NOTEPh
NIpeIBAPHTENLHOTO HANPAKEHHA B apMaType NPH ee Harpese NpeABAPHTENLHOTO
Hanpsoxenns, MITa
Ycaaka 6erona o6erHoro cocrasa Ne 1 ¢ jxapocToiikux 6eTOHOB COCTaBOB
Ne2,3,6,7,10, 11 no tabmuue 5.1 upw Harpeee:
KpPaTKOBPEMEHHOM 40
JUIMTENIEHOM HOCTOAHHOM 80
IUTHTEJIBHOM LMKTHIECKOM 60
ITonsyyectr GeToHa oObraHoro cocraa Ne 1  xapocToiikux 6eTOHOB
coctaBoB Ne 2, 3, 6,7, 10 1 11 mo Ta6nune 5.1
€CTECTEEHHOH BJIKHOCTH NIpH Harpese:
KpaTKOBpEMEHHOM 10 oy
JUTHTEJIbHOM MMOCTOAHHOM 15 6pp
JTHTEIbHOM HHKTHYECKOM 18 oip
CYXOro Npy Harpege:
KpPaTKOBPEMEHHOM 4 oy
LTUTENSHOM IIOCTOSHHOM 6 oy
JUTHTENBHOM LHKITHISCKOM 8 o1
Penaxcalug HanpsoKeHHH apMaTypEI:
ripoeonoyHoi kaaccos Bp1200, Bp1500, K1400, K1500 0,0012 A ti6qp
cTepKHeROi knaccoB A600, A800, A1000 0,001 A t,04,
Pasnocrs aeopmanmii GeToHa H apMaTyph! OT BO3AEHCTBHA TEMIIEPATYPhI (Ot — i) ALeESPs

CfHo3HaueHHU
A t; — pa3HOCTE MEXJTy TeMIEpaTypoil apMaTypsl NPH 3KCIUTYaTaildd, ONpeaeiaeMoll TeIIoTeXHHIECKHM
PacueToM U TeMIEPATYpol apMaTyphl IPH HATAKESHMH, KOTOPYK® JOonyckaeTcd MpHHHMATh pasHoi 20 °C;
— xo3hpduumenT, NpuHEMMaeMEbiil o Tabumie 5.6 B 3aBHCHMOCTH OT TEMIeparyphl GeToHa Ha YpOBHE
HanpAraeMo#i apMaTyphl H AJIMTE/IBHOCTH Harpesa;

E; — Mogyns yopyroctd apMaTypsl, NpHHHMaeMEli mo Tabnuue 5.17;
Oy ¥ i — KO3(QHIMEHTH, MPHHEMaeMBIe IO Tabmilte 5.14 B 38BHCHMOCTH OT TEMIIEPATYPH! apMATypEL

b

[IlpuMedaHus
1 TloTepn npenBapuTeNbHOrO HANPSKCHMA OT PENAKCAlHH HANPAXKEHHH apMaTyphl NMPHHHMAiOT s

KPaTKOBPEMEHHOrO M JUTHTENBHOr0 Harpesa OJHHAKOBEIMH H YYHTBIBAIOT NPH TEMICPaType Harpesa apMaTyphl
csbrme 40 °C.

2 [loTepu NpeABapHTENBHOTO HANPKECHHA APMaTYPhl OT PasHOCTH AepopMmaiii 6eToHa H apMATypHl
YUYMTRIBAIOT B JIEMEATAX, BEIHOJMHEHHBIX 13 06bIMHOTO GeTONA, NpH Harpese apMaTypsl cBriule 100 °C u B anemeHTax
13 skapocToiikoro 6eToHa pH Harpese apMaTyphl cebime 70 °C.

3  Ecmm or ycmumii, BEI3BAHHEIX COBMECTHEIM NeHCTBHEM HAIPY3IKHM, TEMIEPATYpPhl B MPEXBapHTENLHOIO
o6xarus, B GeToHe Ha ypoBHE apMaTyphl B CTAllHH SKCILUTyaTaUMH BO3HMKAIOT PACTATHBAIOMME HANDDKECHHA, TO
JOMNONHHUTENbHLIE MIOTEPH OT NOI3YIECTH GETOHA HE YUHTRIBAIOT.

4 IMorepH oT noM3yTecTH G TOHA NPH HATSKEHHH B JRYXOCHOM HANpaBJICHHH ClIeAyeT YMEHBIINTS Ha 15 %.

4.23 YcranoBHBIIHECA HATIPSDKEHHS B GETOHE Opp HA YPOBHE LIEHTPA TOKECTH IPUBEOEHHOIO
ceveHus Haubosee o6xumMaeMolt 30HBI TOCIE NPOABICHAA BCEX OCHOBHBIX II0TEPh PACCYHUTHIBAIOT

o opmyie
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, 4.1}

rge M — MOMEHT OT COGCTBEHHOIO BECa 3NEMEHTa;
P — ycumue IpesBapUTEIBHOTO 00XaTHA;
€op — IKCIIEHTPHCHETET YCHIHA P OTHOCUTENLHO 1IEHTPa THKECTH IIPHBEACHHOTO CEYEHNS,;
— paccTOSHAE OT YCHIIHA P 0 LIeHTpa TSDKECTH CEeYCHHA.

424 T'eoMeTpHYecKHMC XapaKTEPHCTHKH IIPHBEACHHOIO CEHEHHS Ipe/BapHTENbLHO
HanpsKEHHOTO XKeNe300eTOHHOTO 3IEMEHTA (Ared, Sred, Jred) ONPEASIIIOT IO YKa3anuaM 6.16-6.21
€ y4eToM NpORONbHOI [IpeIRapuTeNbHO HANPMKEHHOH apMaTypsl S H S’ H BIMSHHA TEMIEPaTypPhl
Ha CHHDKCHHE MOXYJICH YIPYTOCTH apMaTyphl B GeToHa.

4.25 Ycrmus oT BO3AEHCTBHA TeMIIEpaTyPHI B CTATHYCCKH HEONPEASAMEIX IIpe[BapHTEILHO
HaNpsHKEHABIX KOHCTPYKIMAX — B COOTBETCTBHH ¢ 6.26—6.35.
Ilpn onpepeneHAn YCHIHHA OT BO3AECHCTBHS TEMIEPATYPEI )KECTKOCTE SMEMEHTA BEHCIIAIOT

no 8.22.

4.26 Ilpu onpeneneHUH 06IMEro nporuta MpeABapPHTENLHO HANPAKEHHOTO KeNe306eTOHHOTOo
SNeMCHTa HeoOXOAMMO YIMTHIBATH NPOTHO, BEISRAHHEIH HEPAaBHOMEPHBIM HAarpeBoM 0eToHa HO
BBICOTE CEUCHHA JIEMEHTA, B COOTBETCTBHH ¢ 8.20.

4.27 B snemenTax u3 6eToEa kiiacca B30 4 Beiine, HMEIOIHX YPOBEHE IIPETHATIPSKCHHS Osp=
0,4-0,6R;, Ipu HaTpeBe apMarypHl OCTATOK NMPEARAPHTEILHOIO HAIIPAXEHHS B apMaType MOMXHO
OPHEHTHPOBOYHO PACCYMATRIBATE 110 CIEAYIOMEM opMyTanm:

Juid cTepirkHeBoi Kkracca A600

o= 84-041; 4.2)
knacca A800

Uspz 87 - 0,39 f;; (4'3)
kiacca A1000

Gsp= 92 - 0,26 sy (4'4)
npoBoI0OTHOM Knaccor B;1200, Bp1500, K1400, K1500

Usp= 89 - 0,27 ts, (4.5)

II¢ O > () — OCTAaTOK MpEIBApPHTEIBFHOIO HANPMKSHUA B apMaType, %, HCXOXHOr0 3HaUYEHHA MpH
H3TOTOBJIEHAM;
t:> 20 — TeMIepaTypa apMaTypkl IpH Harpese, °C.

Uz dopmyn (4.2)(4.5) cmemyer, 9TO BO BpeMsl HarpeBa IPOHCXOIMT IIONHAS HOTEPA
TpefiBApHTENBHONO HANP:DKEHHS B CTEPXKHEBOH apMmaType kmacca A600 mpH ee Harpepe CBBHILE
210 °C, xacca A800 — crrnwe 220 °C, xnacca A1000 — cerimte 350 °C # B mpoBonoyHOI apMaType
knaccos Bp1200, B,1500, K1400, K1500 — ceemme 330 °C.

4.28 TloTepu mpeBapHTEILHOTO HAMPSIKEHKA B apMaType, BOSHUKITIHE IIpH Harpese, IIOCIe
OCTHIBEHHA HE BOCCTAHABIMBAIOTCS.

10 5 H;\%DOP
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5 MaTtepnajanl Ans GeTOHHBIX H KeJie300eTOHHBIX KOHCTPYKUHI

Beron
Horcasamenu Kaiecmea 581?10#0 U ux npwueneuue hpu npoercmuposauuu

5.1 Jina GeTOHHBIX ¥ XelNe300eTOHHEIX KOHCTPYKUHH, NpeAHasHayeHHBIX A paboTel B
YCIOBHAX BO3ZEHCTBHA MOBBIIEHHBIX ¥ BHICOKHAX TEMIIEPATYp, CHEAYET IPeAyCcMaTpHBATh:

oOBIIHEL GETOH — KOHCTPYKIMOHHBIH TAKENbI 6eTOR cpenneit mmoTeHocTH ot 2200 Ao 2500
xr/M® BmovATemEHO 10 [OCT 25192;

XapocToiikuit 6eTOH — KOHCTPYKUHOHHBIH W TENIOH3OJANUOHHBIH NIOTHOH CIPYKTYpEI
cpexreit mrotrocTH 900 Kr/M® 1 6onee mo I'OCT 20910.

XapocToitkuit GeToH cpemmedf mwiotHocTH Ao 1100 KI/mM? BKIOYHMTENBHO ClIEYET
NpeAyCMATPUBATE MPEHMYLLECCTBERHO I HEHECYIIHX OTPaKNAIOMINX KOHCTPYKIMH M B KaAYECTBE
TETUIOH30JAIMOHHBIX MATEPHANIOB.

YKapocroiikuit Geron cpenneit mroTaoCcTH Gonee 1100 Kr/M® cieyeT OpeayCcMaTpUBATh LA
HECYIIMX KOHCTPYKIHH.

TpagHUMOHHEIE COCTABRI OOBIMHOTO M JKAPOCTOMKHX OeTOHOE miug OeTOHHBIX M
Xene300eTOHHBIX KOHCTPYKIHMH, IpeiHasHauyeHHLIX i1 palOTEl B YCHOBHAX BO3ZCHCIBHA
TOBHINEHHBIX H BRICOKHX TEMIIEPaTyp, IPKBEeHE B Tabnune 5.1.

JonONMHUTENBHBIE COCTARKI XapOCTOMKHX OETOHOB IIPABEHIEHH B CIIPABOYHOM HocobuH [3].
Onnaxko HeoOXOMMMEIE pacuyeTHbie KO3()OMUHMEHTHl YCTOBHH palOTHI U JONOIHHTENBHBIX
cocTaBoB [3] He HCCIEHOBAaHBI, M HMX DIPHMEHEHME BO3MOMHO TOJBKO IOCTe IPOBEJCHMA
COOTBETCTBYIOIIUX MCCIIENOBAHHE 110 YCTAHOBIEHHIO HEOOXOAMMEIX pacueTHEIX IIapaMeTpoB.

5.2 TIpr npoextapoBaHMM OETOHHEIX H JKellc300eTCHHBIX KOHCTPYKIHH, paGoTaromux B
YCIIOBHAX BO3JEHCTBHA OOBHINEHHLIX B BBICOKHX TEMMEPATYD, B 3aBUCHMOCTH OT MX HasHAYCHHA
4 ycroBHil paGoThi 3aJal0TCA NOKa3aTENH KauecTBa O€TOHA, OCHOBHBLIMH H3 KOTOPBIX AB/STOTCA:

a) wiacc 6eToHa o NPOYHOCTH Ha CXkaTHe B; Ha3sHavaeTcs A1 BceX BHIAOB GETOHOR;

6) xnacc o6srHOr0 GeTOHA MO MPOIHOCTH Ha OCeBOe pacTmKeHue By; HasHagaeTcs B CIydasx,
KOFJa 9Ta XapaKTepHCTHKa HMEET TIJIABEHCTBYIOLNEe 3HadeHHe, M €€ KOHTpONHPYIOT Ha
IIPOH3BOAICTBE;

B) KITACC XKapoOCTolKoro GeToHa no npeaebHo NOMyCTHMOM TeMIIepaType npiMenens U mo
I'OCT 20910; Hasnagaercs BO BCeX CIIyJaX;

r) Mapka xapocToiikoro 6eToHa o TepMHIECKOH CTOMKOCTH B BOAHBIX T1 H Bo3AYIIHELX -T2
TeIIOCMEHax; HasHayaeTcd IJi1 KOHCTPYKUHH, K KOTODEIM IPEABABIAIOT TpeGOBaHUA IO
TEpPMUYECKOH CTOMKOCTH;

1) Mapka 6eToHa 110 BOJZOHENPOHMIIAEMOCTH W; HasHa4aeTCH JUIS KOHCTPYKIMHI, K KOTOPbIM
TPEABARILIOT TPeOOBARHS IO OrPAHAYICHHIO BOJOHENPOHUIAEMOCTH;

€) Mapka OeToHa no Mopo3ocToiikocTH F1; HasHauaeTcs M KOHCTPYKEMH, KOTOpEIE B IEPHOX
CTPOHTENECTBA MIH IIPH OCTaHOBKE TEIIOBOrO arperata MOTYT HOIBEPTraThCA SMU30MEECKOMY
BO3JCHCTBHIO TeMIIepaTyphi HExe 0 °C;

) Mapka o cpepmeil mnorHoctd D; waspavaeTca Jg KOECTPYKOHI, K KOTOPEIM KpoMe
KOHCTPYKTHBHBIX NpPeNLABIAIOT TpeOOBaHuWA TEIUION3ONAAHM, H KOHTPOJHpYeTCH NHpH HX
H3TOTOBNCHHH.

HopMHpyeMrIe moKa3aTelm KaZecTra GeToHa JOIDKHEI GEITh 06eCIedeHE COOTBETCTBYIOMUM
noxbopoM cocTaBa GETOHHOM CMECH, TEXHONOTHel IPHUTOTOBNEHHA OETOHHEIX cMecel H
TEXHOIOTHEH NPOM3BOACTEA GETOHHEIX paboT IIPH H3TOTOBICHEH GETOHHEBIX H KeNe300eTOHHBIX
u3memmid M KoHcTpyxumid. Ilogbop cocraBos xapocrolikux GeTOHOB cHEAyeT MPOBOAHTL B
COOTBETCTBHH ¢ NocobueM [3].

Hnsn  ofecriedcHAA HOPMHDYEMBIX IIOKa3aTelelf KadecTRa OeTOHA B KOHCTPYKIMAX
HeoBXomMMOo OCYINECTBIATh KOHTPOIbL COOTBETCTBHA HODMHPYEMbIX NoKasaTenel GeToHa, Kak Ha
CTaIMH M3roTOBJEHHS O6ETONROM CMECH, TaK H Ha cTafuH OeTORMpOBaHHA KOHCTPYKIIHH.

B HABOP i
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TaGauua 5.1
Kracc 6erona Knacc Mapia Mapka Mapxa Mapia GeTora
Gerona 1O TepMUIECKOH
o 1O NPeAENBHO Hexonneie MaTephamst GeroHa o 6eToHa OeroHa CTOMKOCTH
JOITyCTHMOH no no no
cocrtasa cpeanei
eToHa TEeMIEpaType MMPOIHOCTH IOTHOCTH BOJIOHETIPO- MOpO030- B BOJHBIX B BO3-
TIpUMEHEHHSA TOHKOMOOTAS Ha CKaTHe D) HHNASMOCTH | CTOMKOCTH Temio- AYIIHBIX
) BIDKyillee OTEEpIMTEND Ho6asKa 3ANONHKTENH B) K W) (Fv) P TeIo-
CMEHax.
O6braEbIe OeToHN
Topmasauescr e
) GucrpoTsepueiomuit He He 8 TUIOTHEIE ’ D2200- Fi25-
1 2 TIOpTNAHAUEMEHT, B20-B60 D2500 W4-W10 ! - -
MAKOTOPTIA- MpHMEHAETCS npUMEHAETCA HU3BECTHAKOBEIE, F1100
MEHT CHEHUTOBLIE,
u IUIOTHBIE MECKH
Mnuxpo-
la nu2 To xe To xe HaNOIHUTENH To xe B20-B60 To xe W4-Wi2 To xe - -
(mo 11 %)
TopTnanmueMenT, Pacupsroman F1300—
16 n 6sicTpoTREpAeIOmIui To we AoGaexa To xe B20-B60 To me W12-W20 Fl 500 - -
NOPTIAHALEMENT (5% —20%) !
Hapoctoiikne GeToHn!
IMopTnasgueMent,
2 M3 o He He %:5;?”“::‘:‘:1: B3,5-B40 | HEHOPME- | g we | Fi25-Fi75 glllsé’ o
? nopmaunueh;em,_ OpHMeHAeTCA MpUMEHSEeTCS IuabazoBhie, ’ pyetca & T115, HOpMH-
m.naxon;gg:a e JHOPHUTOBEIE T125 pyerca
M3 JOMEHHEBIX
3 U3 To xe To xe To xe OTBANBHBIX B3,5-B40 To xe To xe To xe To xe To xe
ILTAKOB
ArNONOPHTOBEIE,
u3 Gos D1800
4 Ho To xe To xe U3 30/m1 yHOCA P —— B2-B20 D1900 To xe To xe To xe To xe
KHPIHYa
- 1 2 N




Hpoodonncerue mabnuyor 5.1

CI127.13330.2017

Mapka Mapka Getona
Knacc Getona Vcxomsste Marepuams: Knace Gergna Mapka Mapra TIO TEPMHHUECKOMH
N [0 MpeAebHO Getona o Gerona Gerona CTORKOCTH
JAOTycTHMOM no no no
?::ona TeMIeparype TPOYHOCTH cpeareH BOAOHENPO- | MOp030- | B BOAHBIX B BO3
Ha npHMEHEeHUA BSDKYIIEE OTBEpONTEND Touksg{azj:(:m 3aNOJIHATENH Ha CiKarye Mo&';;) CTH HMLIAEMOCTH | CTOMKOCTH |  Temuo- %H:X
) 3 (B) KI‘/M’:" W) (F) cMekax CMEHax
TlopTnanueMeHT, W3 nuroro H3 mnaxoB T.15
OpIcTpOTBEpACIOmEH He HuiaKa, 30J161 MeTaLTyprigec- H ) Tl 1 0‘ He
5 us NOPTHAHALEMEHT, yROCa, 601 KX IOPHUCTHIX B2-B15 © HopmMu W2-w8 Fi25+F175 e HODMH-
TIpHMEHAETCH pyercs Ti15,
MUTAaKOTOPTIAHILE- KepaMHIecKoro (mraxoBas T25 pyerca
MEHT KMpIiga nemMsa)
lamoTHan, H3
30MkI-yHOCa, 0%
KepaMHYecKoro | AHIE3UTOBhIE,
6 W7 To xe To xe KHPIUa, 3 | GRAGTOBKE, | pygpjg | To e To me Towe | Towe | Toxe
OTBANBHOTO K anaGazobhle,
rpaHyIApoOBaH- JNUOPHTOBHIE
HOIO JOMEHHOTO
niaka
M3 nomenrbBIX
7 U7 To xe To xe To xe OTBAIBHBIX B3,5-B40 To xe To xe To xe To xe To xe
HUTAKOB
H3 oTBANBHOTO #
rpaHyIH-
POBAHHOTO W3 mnaxos
8 N8 To xe To xe Iﬂ"z:zl;ng:; TOIIHBHEIX, B2-B15 D1800 To xe To xe To xe To xe
KepaMIIecKOTOo Tygosuie
KHpIH1a,
30MTBI-YHOCA
N3 Gos H3 6oa He HoDME-
9 H9 To xe To xe KEPAMHYECKOTO | XepaMMYecKoro B2-B13 e-:?cx To xe To xe To xe To xe
KApnda KUpnHga By
TlopThanaLeMeHT, To e, H 0B HlamoTHEIE
10 Hl1 BuICTpOTRSPACIOIIHA To xe yl;oca KyCKOBBIE H H3 B3,5-B35 To xe To xe To xe To xe To xe
NOPTIAHAUEMEHT Goa 3 eI

| dogvH g |
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Hpoodorncenue mabnuyw: 5.1

Mapka Mapka GeToHa
Knacc Getona YcxonHbie MaTepHAILI 610'11' ?)::; GeToHa MS ap;: Ig::g‘;: TIO TEPMEYECKOIT
Mo Tio PEACIBHO © no 1o Tio CTOMKOCTH
cocrapa | POTYCTHMOH 1o cpemneit B BO3 -
Geroya | roMmeparype TOHKOMONOTaN TPORHOCTH | orhocTs | DORoHeNPO™ | MODO30- | B BOMHBIX THBIX
NpHMEHEHHA BAXKYMEE OTBEpIVTENE 3ANONHATENH Ha CKaTHe HHIAEMOCTH | CTOMKOCTH | TeIIo- Y
(H) nobaska (B) (D), (W) (F) CMeHaX TeIuro-
Kr/v? cMeHax
HopTnanaueMenr, He IMamMoTHEIE He 1o Ti15, He
MH-
11 Hi2 GBICTPOTBEPALIOMMIL IpHMEHASTCR IMlaMoTHAn Kyckosple 3 | B3,5-B40 pye'[?cn W2-W8 Fi25+F175 Ti10, HOPMH-
TIOPT/IaHIUEMEHT Gon i3 nenui Ti15, pyetcs
Ti25
Camopacchl- W3 mnakos W3 mnakos l
12 s Kunxoe crexno Maomuecs deppoMaprarma, | teppomapranna,| B2-B20 To xe To ke To xe To e To xe
ILTaKH CIUIMKOMapraHIg | CHIHKOMApTaHLA
Kpemuedropn
CTBIH HATPUH,
HeenHHOBBIH AH[Ie3RTOBLIE,
13 Hé To xe ILIAM, [TamoTHan 6a3anLTOBEIS, B2-B20 To xe To xe To xe To xe To xe
caMopacehl- JuabazoBbie
NarHecT
OLTaKK
lilamoTHEIe, U3
14 W10 To xe Kpewneqroprc| rerammaropa | SRR | o T
THIH HBATPUH HM-2201 K 0 xe To we To xe To xe To xe
w3 God m3menmuii
otpaboTaHHoro
3 cmecn
Heq)mm a}:{oauﬁ HAMOTHLIX
15 Hi11 To xe camopacceima- To xe :grgﬁt’:nm ;I.lll:lﬁ B2-B20 To xe To xe To xe To xke To xke
IOIIMECH HUTAKH A
¥ kapGopysna
Kpemedro- IlamoTHEIE
- ---| 16 Hi3 To xe pHETSIA HETpHH MarnesuToBat | KycCKOBBHIE H U3 B2-B15 To #e To xe To xe To ke To xe
L Oos w3penmit
[ | Hegemuonsiit| 1llaMoTHas, w3
- miam, KaTanmaropa g
P17 Hi2 To xe camopaccrma- UM-2201 To xe B2-BIS To xe To e To xe To xe To xe
jolpecs nuraky]  oTpaboTaRHOro
1 .
i
14
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Krnace Mapka Mapxka GeTona
Knacc 6eTora Mapka p Mapka
.N'o 110 NPeLeNEHO Hexonusie Marepnaisl 5“‘3113 6eToHa GeToHa GeToHa 10 TepMMIecKoi
~ JIOIYCTHMOM It 1o cpeHett 10 BOJIO- o CcrofxocTH
cocTara TeMnepaType TIPOTHOCTH | - oTHOCTH HeTpo MOpO030- | B BOIHBIX B BO3 -
Gerona MPUMEHEeHHA BKyIIEe OTBEPANTEND FOHKOMOJIOTAA 3aNONHHTENH Ha (D), HHILa- CTOHKOCTH Temo- AYUIHBIX
no6aBka CKATHE 3 eMOCTH TEmHo-
¢7) (B) Kr/M W) F CMeHax CMenax
Hogemmossii Mlamoresie He opat TS, Til0, | He
18 H13 JHunxoe creio camo acc;ma— MarxesuToBas KYCKOBbIC ¥ H3 B2-B15 eTex W2-w8 F125+F175 Ti15, HOpPMH-
lomue%n i~ 6ox mamenuit Py Ti25 pyerca
19 H13 l".lmr:::;::::mn npm?:aemx He npumersercs To xe B2,5-B30 To ke To xe To xe To xe To ke
20 Hi2 To xe To xe To xe m&ﬁ::::::m B2,5-B30 To xe To we To xe To xe To xe
MyIHTOKOPYHIIO
21 H14 To xe To xe To xe Bbie Kyckosble 1 | B3,5-B35 To xe To xe To xe To xe To sxe
W3 60x M3 eyt
HlamoTHas, u3
301BI-yHOCa, 604
KepaMHIEeCKOro
KHpIHYa, OTBANb- He He T:10,
22 Hé ITopTnangueMenT He HOTO M rpaty- e Bl-B5 D1100 He nopm- HOPMH- HOpMH- L5,
IPAMEHAETCA JIHPOBAHHOTO TepIAT pyetcs ercn eTCS T220,
JOMEHHOI0 MLIAKa, Py 124 T225
KaTanu3aropa
MM - 2201
OTpaBoTaHHOIO
e IllamoTHan, :{?\,i Kepammn;ne ¢ D1700 Ty, Tu10, He
23 Hil TopTianzuemenT yaaysaropa ¥Vl HackmHo B2-BiS | D1600 W2-W8 | F25-Fi75 | TilS, | mopmu-
NPUMEHACTCA 2201 IUTOTHOCTHIO D1500 T.25 eTos
otpaboTaunoro 550650 kr/m’ ' py
i Kepamsurosbie ¢ D1400 T210,
—_ HaCRIMTHOM D1300 He He He T:15,
Ul 24 H10 To xe To xe To xe B2-B10 HOpMB- HOpMH- HOpMH-
TUIOTHOCTBIO D1200 eTcH el eTcs T220,
_ 350-500 kr/m® D1100 24 Py Py T225
U S
N
ey
E)-!
U
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IIpooonocenue mabnuyw 5.1

Mapka Mapxa Gerona
Knace Gerora VICXOIHbIE MATEPHATE] Kaace Getona Mapxa Mapra 110 TepMIMecKolk
No TIO TIPEAENLHO Getona o GeToHa GeToHa i
_ ACIYCTHMO}H o 1o 1o CTOMKOCTH
cocTaBa cpennei B BO3 -
GeTona | TeMIeparype TOHKOMOJIOTaS MpOUHOCTH | - ooty | BOROBEHDO- | MOpO30- | B BOMHBIX HBIX
[pHMeHEHHA BAXKYIIEE OTBEPIATEINH no6aBka JANONIHMTERH | HA OKaTHe (D) HHHaeMocTH | croiikoctn |  Tenao- R_g::'m o
(H) (B) Ko/t W) F) CMeHax CMEHAX
IlamorHas, u3
30361 yHOCA, 60A
KePAMUIECKOTO H3 cmecu
He He He
KHpITHYa, KepaM3nTa H K He nopmu- _
25 H10 To xe To xe BYNKAHHECKOTO |  BCTy9eHNOrD BI-B3,5 D1000 pyerca HOPMU- HOPMU- HOpPMHE
nera, BEPMHKYNHTA pyetcd pyerci pyered
Kepam3adrosas,
ATJIOTIOPHTOBAS
BemyseHHbIH
26 H10 To ke To xe To xe BepMURYTIT B1-B2,5 D1100 To we To xe To ke To xe
[lamoTHan, U3 U3 cmecu T210,
KpemuedTopu | karammaropa KepaM3dTa U T215,
27 H8 XKuaxoe cTerto Crait natpu HM-2201 BCTIY4eHHOTO B2-B10 D1000 To xe To we To xe 220,
0TpaboTaHHOTO REPMUKYIHTA T225
He
Bemyuesunii
28 ug To xe To xe To xe ROMHKYITHT B1-B3,5 D1100 To xe To xe To xke HOpMH-
pyercs
sz:;f:rn‘;i‘;e’ D1700 T\5, T110,
29 Hs8 To xe To xe To xe [LIOTHOCTEEO B2-B135 D1600 W2-wg F125-F175 Ti15, To xe
550-650 kr/nm’ pis00 Ti25
Kepamsurossie, ¢ D1400 He He T210,
HACKINHOH D1300 He ropmm- To15,
30 Hs Toxe Tooxe Toxe mnorrocrsio 350-|  D2B10 DI1200 pyercs HopMm | HOPMHK- T220,
\ 500Kr/m* D1100 pyeTcx pyerci T725
N Y3 cMec He
b
=10 31 Hs To xe To xe To xe 3QMIBHOTO IPaBli | By p3 5 D900 To *e To xe To xe HOPMH-
= H BCITyIEHHOTO pyetca
:4__ TICPIHTA
el
i

=le
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Mapka Mapka Gerona
Egacce(i:;:ia Hcxopmbie MaTEpHab ﬁKnacc GeToHa ggg:: x:g;:: IO TEPMMIECKOM
Ne fped o eToua o cToMKOCTH
JOIyCcTUMOH 0 no no
COCTaBA | s emme e OYHOCTH cpennelt BOJIOHENPO- | MOpDO30- | B BO B BO3 -
BeTona PaTyp TOHKOMONOTaA P IUIOTHOCTH P po AUHBIX TYTIHBIX
FIpHMeHEeHUS BKYLIEE OTBEPANTENh 3ANOIHAUTENH Ha CKarue HMLAEMOCTH | CTOMKOCTH TemIo-
) AobaBka ®) (D), (W) (F) o Temno-
koM’ CMEHaX
Be M D1100 He nopmu- He He ?}(5),
32 K8 To xe To xe To xe g:;!:l:m" B1-B5 D1000 pye'r;;;{ HOpMH- HOpMHA- T§201
D900 pyetca pyetca Ta25
He
33 [il T AHHOSEMHCTLi He He Bemyiemtiili | gy pys | D1100 To e Toxe | Toxe | mopwm-
LEMEHT npUMenseTcs NpHMEHAETCA BEPMUKYAHT
pyercs
H3 cmecn
34 Mit To xe To e To xe KOPAMSHTA® | gyp3s5 | D1000 To xe To xe Toxe | Toxe
BCITy94EHHOTO
BEPMUKYJIUTA
Kepam3proBsie T,10,
35 W11 To e To xe To xe cocpentiel | g1 ps | DI00D To xe Toxe | Toxe | L2
IUIOTHOCTRIO T220,
350-500 xor/m’ To25
H3 cmecH
36 I To xe To xe To xe SOIIHOTO rPAni | p1.Bs D1100 To xe To xe Toxe | Toxe
H BCI[YZEHHOI0
TepanTa
37 H11 To xe To xe To xe Bc?e:jl!:l?m B1-B5 Dl1000 To xe To xe To xe To xe
IIpuMenanns
1 Jina 6etonos knaccos U814 ¢ oteepaurenem 13 xpemMBeTOPHCTOr0 HATPHS He AOIyCKaeTCA Bo3AeHCTBAE mapa H BOAE! O3 IpeBapHTeTEHOTO Harpesa go 800 °C.
o Beron knacca 6 nogpeprats Bo3AeHCTRHIO Napa He CHEHyeT.
2 Bce NONOXEHAA HAaCTOAINErO CBOAA MPABIUI WA cocTasa obbruHOro GeTona Ne 1 pacmpocTpansioTca Ha cocTaBkl GeroHos Ne la u Ne 16.
gy 3 ITpu veobGxommMocT, Ans 06braHoro GeroHa cocrasa Ne | HasHadaeTcA Kiace No NPOYHOCTH Ha pacTmkenue B mpenenax oT B;0,8 mo B:3,2 sxmounTensHo.
' 4 Anpo6rpoBaHHbIE HA MPAKTHKE COCTABE KAPOCTOHKIX GETOHOB M ¥X HOMepa, IPHBEICHERIC B HACTOAMEH TaGIHIE, COOTBETCTBYIOT PHBEACHHEIM B nocoOuH [3].
e | 5 JIomONHMKTENBLHBIE SKCNEPUMEHTANBHEIE COCTABHE XapoCcTOHKUX GeToHOB Ne 38—56 npuBeens B nocobuu [3].
=
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5.3 TlpEMeHeHnAe BEICOKONPOYHBIX GETOROB KIIACCOB I10 IPOYHOCTH Ha ckaTHe oT B60 mo B8O e
H3TOTOBNCHAS GETOHHBIX H IKeNe300eTOHHEIX KOHCTPYKIHI, NpemHa3sHAMEHHHIX I pafoThl B
YCHOBHAX CHCTEMATHIECKCTO BO3NCHCTBHA IOBBIOCHHBIX H BEICOKMX TEMIICPATYp, BOIMOMKHO IpPH
YCNOBHH ONEITHOM IPOBEPKH W3MEHEHHS MX (QH3HKO-MEXaHWIeCKHX M nethOPMATHBHEIX CBOMCTB MpH
TEMIEPATYPHEIX BO3ACHCTBHIX.

5.4 Bospact GeToHa, B KOTOpPOM OeTOH NOMXEH NpHOOpeCTH Bce HOPMEPYEMEE Uil HEro
TIOKa3aTeNM Ka4eCcTBa, Ha3HAYAIOT IIPH IIPOEKTHPOoBaHuH B cooTBeTcTBAM ¢ CIT 63.13330 (nyHkr 6.1.5).

3HaucHHEe HOpMHMpYEMOH OTITyCKHOM NmpowHocTH GeTOHA B 3eMeHTax COOPHBIX KOHCTPYKLMA,
BBITONHEHHBIX M3 OOBMHOTO Tshxenoro Gertoma, ycraasmmearorT no ['OCT 13015, xOHCTpYKHMIA,
BBMOMHEHHEIX U3 xKapocrolixoro Oetora, — mo FTOCT 20910.

5.5 Jins BHOBb NHPOEKTHpPYeMEIX HECYIIHX JKEI€300CTOHHBIX KOHCTPYKUHMH H3 OOBYHOTO U
*KapocTolHKoro 6eToHOB, paboTalOIINX B YCIOBHAX BO3AeHCTRHA TOBRINEHHEBIX B BEICOKHX TEMIIEpaTyp,
ClELyeT TIPHMEHATH Kiacc GeToHa Mo IPOYHOCTH Ha CKatwe He Hke B15. Haszuauenme mpyrux
HOPMHPYEMBIX NOKa3aTesicii MapoK H KIaccoB ciaeayer npueEEMaTh no CII 63.13330.

5.6 [ins npenBapHUTeNnsHO HAOPDKEHHBIX Kele300eTOHHEIX KOHCTPYKLHM M3 OCBIMHOTO M
#apocToikoro 6eToHOB, paGoTalOmuUX B YCIOBAAX BO3AEHCTBHS MTOBRITIEHHEIX H BEICOKHX TEMIEPATYP,
knace GeToHa 110 MPOYHOCTH Ha CXXaTHe clelyeT NMPWHHMATH B 3aBMCHMOCTH OT BHEA H Kiacca
HampsaraeMo# apMarypsl, HO He MeHee B20.

5.7 ns GeTOHHBIX # XKeNe300€TOHHBIX KOHCTPYKIIHIA U3 JXKapocTolikux 6eTonoB, paboTalomux B
YCIOBHAX BO3NECHCIBHA RBBHICOKHX TEMIEpaTyp, IPEABABIAIOTCA CEAYIOMHME CrelupuuecKue
TpeGoBaHMA:

*xapocTojixne 6eToBBI cocTaBoB Ne 2-21, 23 u 29 no Tabmume 5.1 MOIKHEI HMETh MapKy IO
TEPMHUYECKOH CTOHKOCTH B BOJHEIX TEIIOCMEHAX, HE HMXKe, IPH HarpeBe:

MOCTOSHHOM ........... e tetetsatirhraserararanareaanenaaanraraans ererrereerieeenaeanas TS,
ITHKITHIECKOM «..ueeneenneenneranneenneenns F et eeteeerettertteeeataaaneeanntraraaaraaaanaanann .Ti 15,
OHKTAIECKOM, ¢ PE3KUM OXJIAXKACHAEM BO3TYXOM HIIH BOAOH . T125;

*XapocToiikue GeToHEI cocrasoB Ne 22, 24, 27, 30, 32, 35-37 no rabmine 5.1 DOIDKHH HMETH
MapKy [0 TepMHYECKOH CTOHKOCTH B BOZAYIHLIX TEILIOCMEHAX, HE HHKE, IIPH HaIPEBeE:

TEOCTOSHHOM .. .oveenstesesasnsensenssessenssassosssnsenscssassesssssssssamansrnnsesnsenns R T2 10,
OHKTATECKOM . .eevvnereenrererancnnss e etttteseteeeeeaseseneeneetenetteeneeneneennonnes -

5.8 nn sxene300eTOHHEIX KOHCTPYKUMI (YyHAAMEHTOB, OOPOROB H APYTHX COODYXEHHI,
HAaXOIAIMUXCA MO 3eMiei HHXe YPOBHA I'DYHTOBBIX BOJ, NOJDKHEI OBITE 0OecIeYeHR MapKH IO
BOAOHENPOHHAIIAEMOCTH He HIKE:

JUIE OOBTIHOTO GETOHA .\vuevneeanenesenereaateeeatreerenerencneeareaeesansnssessossesanns ceereeas W25

IS 5KapocTOHKHX 6eTOHOB cocTasoB Ne 2-21, 23 u 29 no tabmane 5.1 .......ocooeeviienens W8.

st sxene306eTORHBIX KOHCTPYKUHH TEIUTOBBIX arperaroB K APYTHX COOPYXKEHHMH, HaXOIAIIMXCA
Haj seMyie M mojBeprarommxcs atMocepHEIM ocagkaM, mobxHa OpiTh ofecnedeHa Mapka Io
BOJICHENPOHHIAEMOCTH He HHKe W8,

5.9 ins GeTOHHEIX M Xelme300eTOHHBIX KOHCTPYKIHM, paboTaiolMX B YCIOBHSX BO3ACHCTBHA
NOBBITIEHHBIX M BBICOKHX TEMIIEPaTyp, KOTOPEIC B NEPHOJ CTPOMTENECTBA HIIH IPH OCTAHOBKE
TEILIOBOTO arperara MOryT IIOIBEPraThes SITH30HYeCKOMY Bo3/ieiicTBHIC TeMneparypsl HHxke 0 °C B
YCIOBMAX BO3TYMIHO-BIKHOCTHOTO COCTOAHHSA, 00EIIHELE 6eToH coctaBa Ne 1 U xapocToiixie GeToHb!
coctaBoB No 2, 3, 6, 7, 13, 20, 21 mo tabnune 5.1 ACDKHBI EMETE MAPKY [0 MOPO3OCTOMKOCTH He HIKe
F7s.

5.10 TpeboBanus K KCHCTPYKIHAM H H3HE/IHAM U3 KapoCTORKOro 6eToHa, peaHasHadeHHEIM Il

3KCILIYaTalli B YCIOBHAX BO3ZeHCTBHS arpecCHBHOH CpefBl M BBICOKOH TeMIepaTypsl, CIeXYeT
YCTaHABIMBATE B COOTBETCTBUM ¢ TpeOoBammsmu CIT 28.13330 B 3aBHCHMOCTH OT CTeHNCHH

arpecCHBHOCTH CpeIbl H ycnonnﬁ 3KCILTYaTallHH.

18 - LR B
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B xoHCTpyKuMax B H3OENUAX, IpeAHa3HAYEHHBIX JUIA paOOThl B YCIOBHAX BO3NEHCTBUSA BHICOKOH
TEMIIEpaTyphl H arpecCHBHON Cpellbl, CIEAET NPHMEHATE JKapoCToiKull GeToH, Haubonee CTOWKHII B
arpeccMpHOM cpege:

HEHTpaNbHOH, IMENOYHOH M Tra3’oBOM — kapocroiikuii OeToOH Ha NOPTIAHANEMEHTE H
[LIaKOIOPTIaHANEMEHTE;

KHCIOH ra30BO# B B paciljlaBax MENOYHEIX META/LIOB — XapocTolKHi GeTOR Ha JKHIKOM CTEKNE;

yrnepomuoii m dochoproit rasoBoit — xapocrofikmit 6eToH Ha BEICOKOIVIHHO3EMHECTOM H
IJIMHO3EMHCTOM IleMeHTaX ¥ ¢ochaTHBEIX CBA3KAaX, Ha AMIOMOCHIMKATHBIX 3aNOAHMTEIEX C
coAcpiXaHHeM B HAX okwucH xene3a FexO3 me Gonee 1,5 %;

BOJOPOOHOM ra3oBoif — JKapocTOMKHII ©OETOH Ha BHICOKOIIMHO3EMHMCTOM LEMCHTE ¢
3aNloJIHATENAMH, COAEPKAIMHMH OKACEH amoManani Al2O3, ne Gonee 7 %.

5.11 Ina KoHCTpyKIWiA, paboTAIOIMX B YCIIOBHSX BO3AeHCTBHA MOBHIMIEHHBIX TEMIEPATYp K
MONEPEMEHHOrO YBIKHEHHSA, PEKOMEHIYETCA NPAMEHATH 00pMHELT 6eTOH Kiacca o BPOYHOCTH Ha
ckarde He Hike B15 u mapku mo BomoHenpoHMIIaeMOCTH He Hike W8 - mpm marpepe mo 120 °C
BKIIOUHTENRHO, He HIKe W10 — npu Harpese cebine 120 °C.

5.12 TIpu HepaBHOMEpPHOM Harpepe O€TOHa IO BHICOTE CEYCHHA 3JIEMEHTOB KOHCTPYKUMH, B
KOTODBIX HANpPSIKEHHs CXATHA B OeToHEe 0T COGCTBEHHOrO Beca H Harpy3KH cocraBisoT fo 0,1 Mila
BKIOYATENIBHO, @ TaKiKe JJeMEHTOB KOHCTPYKIMH, B KOTODBHIX YCHJIHA BO3HHKAIOT TOJNBKO OT
BO3NEHCTBHSA TEMIEPaTypH, MNpeAcNbHO JONyCTHMAasd TEMIEpaTypa HpHMEHCHHS 6eToHa
ycrarasmmBaetca mo I'OCT 20910.

Ilpu BO3ACHCTBHH TEMIEpAaTYp, NpEBLINAIONIMX 3HadeHHs, ykazammele B [OCT 20910,
Heo6GXOEMO IIPeyCMATPHBATh YCTPOHCTRO 3aMUTHLIX cnoeB (PyTepoRoK).

HopmamueHsle u pacyemnsie XapaKmepucnmuxu 6emona

5.13 HopMmarusHsle W pacyeTHEIE CONPOTHRIEHHA OeToHa OCEBOMY CXKaTHIO Ry H OCEBOMY
pacTKERAIO Ry IS IpeieNIbHEIX COCTOSHMI IIepBoii 1 BTOpo# rPYNII B 3aBRCHMOCTH OT KiIacca 6eToHa
IO IPOYHOCTH Ha cxkarue NpHHEMaioT no CIT 63.13330 ana cocrasos (Tabmana 5.1):

Ne 1-3, 6, 7, 10-135, 19-21 — Kkak mna TOKemroro 6eTONa;

Ne4,5,8,9, 16-18, 23, 24, 29, 30 — kak Ans terkoro 6eToHa Ha MOPHCTOM MEJIKOM 3allOJIHATENE.

PacgeTHrie conpoTuBIeaya o0EMHOr0 6eTOHa R)y 1A peAENbHAIX COCTOSHUH IEPBOH IPYIINA! B
3aBACHMOCTH OT Kiacca GeToHa 0 MPOYHOCTH HA OCEBOE pacTskeHue (coctaB Ne 1 mo TaGmane 5.1)
npuaEMatoT o CIT 63.13330.

Pacuerniie compoTmBieHHs 6GeTOHa B COOTBEICTBYIOIMX CIydasX CHEAYET YMHOXAre Ha
x0a¢dumenT yenosuit paboru o CIT 63.13330.

5.14 Tlpu pacdete GETOHHBIX | eNne300ETOHHEBIX KOHCTPYKIHI, pefHasHadeHHbIX I paboThl
B YCIIOBHAX BO3JEHCTBHS IOBBIIEHHEIX H BHICOKHX TEMIIEPATYD, BIUAHNE TEMIIEPATYDE] HA H3MCHCHHE
HPOYHOCTHRIX XapaKTepHCTHK GETOHA NMpPH CXKaTHH H PACTSOKCHHH YUMTHIBAIOT HX YMHOXEHHEM Ha
COOTBETCTBYIOINME K03t GhHIMEHTE YCIOBHHi paboTHl OeToHa NpPH CXATHH Py H PACTDKCHHH Y,
IIpuBecHHEIE B Tabmmue 5.2.

5.15 PacueTHEle CONpPOTHBICHHA CXaTHio OeroHa ¢ YJETOM TEMIIEPaTYPHBIX BO3IeHcTBuit

OIPENEIAIOT:
JUIs TIPENENBHEIX COCTOSHUMR MEPBOM TPYIIIEI
Retem = Ry - por; (5.1)
U1 NpeJeNbHEX COCTOAHHUH BTOPOH IrpyNs
Rp,sert = Riser Ybu. (.2)

3uaqenus ko3t dunHenTa YenoBEA paboTsl OeTOHA IPH CHXATHH Y4 NPHHAMAIOT Io Tabmune 5.2
B 33BHCHMOCTH OT TEMIIEPATYDPEI B CEPEAHHE BHICOTHL:

l .

&

f
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- cxaroit somEl GeToHa OpH pacuere no dopmynam (7.1), (8.4), (8.5), (8.10), (8.12), (8.13), 8.17),
(8.24), (8.25) CI1 63.13330.2012;

- TmonKHE 1 pebpa CxaToH 30H: — 110 dopmynam (8.6)—(8.8) CIT 63.13330.2012;

- uacTH cedyeHus — o Gopmyne (6.17);

- cedenun — no gopmyne {8.55) CI163.13330.2012;

- lIEHTpA TAKECTH MPUBEAEHHOTO cedeHns - no dopmyne (6.16).

5.16 Bmisnue TeMIeparyphl Ha H3MEHEHHe NPOYHOCTH OETOHA NPHM PACTDKEHHH YYHTHIBAIOT
YMHOKEHHEM HPOTHOCTHEIX XapaKTepHCTHK GeToHa Ha K03h@UIHEHT ycloBus paboTsl Geroda NPH
pacTsDKeHuH Yy (Tabmuua 5.2).

PacgeTHEIE CONPOTHBIIEHNA PACTHKEHHIO:

JUIst TIpeie/IbHBIX COCTOAHME IEPBOil IPYIIIIBI

Row = Ror * yu; (5.3)
I IPEAENBHEIX COCTOSHUE BTOPO#t [PYTIIEI
Rugsery = Rotser u. (5.4)

3navenue kosddunEenTa YOn0oBHS paGoTsl GeTOHA IPH PaCcTSDKEHHH Yy IPHHAMAIOT 110 Ta0MHIe
5.3 B 3aBHCHMOCTE OT TeMIlepaTypk! GeToHa:

B IEHTpe TOKECTH CeueHHd mpu pacdere no opmynam (7.5), (8.57), (8.61), (8.88), (8.94)
CI163.13330.2012;

Ha YpoBHE pacTaHyTo#l apMaryphl — mo Gopmyne (8.12) CII 63.13330.2012, u dopmynam (8.3),
(8.9), (8.13) HacTosmmero cBOAa NPaBHI;

B 30He aHKEPOBKH — 1o dopMyne (9.2);

Tabnuma 5.2
Homepa KosdupmirieHTs! ycnoBHi paGoTE! 6TORA NPH CHATHY ¥y, 1 ﬂ
coctason | Koag- PACTAKEHHH Yy, KOIDQHUKEHT By IpH TEMNEpaType GeToka, °C
5€T0Hﬁﬂ dutm- Buj Harpesa
o 1a0-
mest | 50 | 70 | 100 | 200 | 300 | 500 | 700 | %00 | 1000
KpaTtkoBpeMeHHEBIH 1,00 | 0,85 | 0,90 | 0,80 | 0,65 - - PR
Jiwrensapi 1,00 | 0,85 | 0,90 | 0,80 | 0,50 - - - -
Yo | Tnpremssmi o yeraxuesmem| 1,00 | 0,65 | 0,40 | 0,60 | - - - . i
KpaTkoBpeMeHHHIR B BOAE 0,97 | 0,85 | 0,65 - - - - - R
1 KparkoepemeHHRIH 1,00 | ¢,70 | 0,70 | 0,60 | 0,40 - - P s
la, ,16 Yu JhHTenbHEL 1,00 | 0,70 | 0,70 | 0,50 | 0,20 - - - _
! ! JUterensHbi ¢ yeraxkHennem| 1,00 | 0,50 | 0,30 | 040 | - - - . )
KparxoBpeMeHHREIR B Bozie 0,95 | 0,75 [ 0,60 - - - - - _
KpaTkoBpeMeHHBIH ¥ I
JULHTETRHBL 1,00 | 0,90 | 0,80 | 0,60 | 0,40 - - -
Bs JinuremsEbIA ¢ ysnaksesseM | 1,00 [ 0,50 | 0,20 | 0,40 - - - . -
KpaTkoBpeMeHHELH B BOAE 0,95 | 0,75 | 0,70 - - - - - -
KpaTkoBpeMeHHBIH 1,00 | 1,00 | 1,00 | 0,90 | 0,80 - - ]
o MTeTBHBI 1,00 | 1,00 | 1,00 | 0,90 | 0,65 - - . "
KpaTkoBpeMeHHEIH 1,00 | 0,80 | 0,75 | 0,65 | 0,50 - - T
Yo | Inwremprmiit 1,00 | 0,80 | 0,75 | 0,60 | 035 | - - . -
3 KpaTkoBpeMeHHEIH X |
IIATENbHRIR 1,00 | 1,00 | 0,90 | 0,80 | 0,60 - - -
B KparkospeMeHHEIH ¢ -
| yrameermem 1,00 | 0,60 | 0,30 | 0,50 | - - - .
KpaTKOBpeMeHHBIH 1,00 | 1,00 | 1,00 | 1,10 | 1,00 | 0,80 | 0,60 | 0,30 T~
411, Y| Hmremoemitt 1,00 | 1,00 | 1,00 | 1,00 | 0,70 | 0,40 | 020 | 0}pg | %20
23,24 KparkoBpeMeHHH 1,00 | 0.85 | 0.80 | 0,65 | 0,60 | 0,50 | 0,40 | 03520l |
" | Fnwremsmmait 1,00 | 0,85 | 0,80 | 0,65 | 0,40 | 0,20 | 0,06 | . L‘_
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:::::?a KoadduuweHTEr ycnopmit paGoTs! GeTOHa MpH CHATHH Yo K
0B | Koad- PACTDKEHHH Yy, KO3QOHLMERT Pp IpH TeMmepatype Getona, °C
631'01%& ¢bHIH- Buy Harpepa
ITO Tab-
e 5.1 eHT 50 { 70 | 100 | 200 | 300 | 500 | 700 | 900 | 1000
KparxoBpeMeHHRIH 1
Po e 1,00 | 1,00 | 1,00 | 0,90 [ 0,75 [ 0,50 | 0,32 | 0,22 | 0,18
KparxospemeHHE1# 1,00 | 1,00 | 1,10 | 1,20 | 1,20 | 1,00 | 0,75 { 0,40 | 0,20
Yo JnATeMbHEIH 1,00 { 0,80 [ 0,80 | 0,55 | 0,35 [ 0,15 | 0,05 | 0,01 -
12-15, 17, KparkoBpeMeHHELH 1,00 1 0,95 | 095 | 0,80 | 0,70 | 0,55 | 045 } 0,15 -
29,30 Y JrurenbHEIH 1,00 { 0,70 [ 0,70 | 0,45 | 0,25 | 0,06 - - -
KparxoBpeMeHHEIH 1
B JUTHTENEHEH 1,06 | 1,10 §{ 1,10 | 1,10 | 1,00 | 0,70 | 0,30 | 0,10 | 0,05
KpatxoBpeMeHHb! i 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 0,95 | 0,85 | 0,65 | 0,50
¥ | Jimenskmit 1,00 | 090 | 0,90 | 0,80 | 0,50 | 025 | 0,07 | 0,02 | 0,01
16,18 KparxoBpeMeHHEIH 1,00 | 0,95 ] 0,95 | 0,80 ( 0,70 | 0,55 | 0,45 | 0,35 -
s | fneremsruit 1,00 | 0,86 | 0,80 | 0,70 | 040 | 0,02 | 002 | - -
B ;(HP“““:;;‘“““"” R 1,00 | 1,10 | 1,10 | 1,10 | 1,00 | 1,00 [ 070 | 035 | 027
KparxospemeHHEIH 1,00 | 0,90 | 0,80 | 0,70 | 0,55 | 0,45 | 0,35 | 0,30 | 0,25
Yo JUmHTensHbi% 1,00 | 0,50 | 0,80 | 0,70 [ 0,50 | 0,25 | 0,10 | 0,05 | 0,02
19-21 KparkospeMeHHEL 1,00 | 0,65 | 0,55 | 0,50 | 0,45 | 0,35 | 0,25 | 0,10 -
Y| Foreremsmmit 1,00 | 0,65 | 0,55 ] 0,50 | 030 [ 0,12 | 0,02 | - -
gy | KpaTKoBpeMeHHLIH 1,00 | 0,90 | 0,85 [ 0,70 | 0,55 | 0,40 | 033 [ 0,30 | 027
JUTHTeJTBHEIH
NpumMevwaHusa

1 Ilpu pacyere Ha ANMTENLHEN HAIPEB HeCYIMIMX KOHCTPYKIMH, CpOK ciryxGbl KOTODHIX HE NpeBHIMIaeT 5 JerT,
k03 () PHUMEHT Yy CeNyeT YBeAWIHTh HA 15 %, HO OH He AOIDKeH NPEBLIINATE BeTHIMHEI ), NP pacuere HA KPATKOBPEMEHHEIH

2 st KOHCTPYKIDMI, KOTODHIE BO BPEMSA SKCILTyaTalliy [TOABEPTAIOTCA LMKIIHIeCKOMY HarpeBy, Koa(B(hMUIMEHTEI Yo i Ba
CIEAyET CHU3HTE HA 15 % ¥ xoadduumenT v, — Ha 20 %.
3 Ko3uuueHTH Yar, Yu ¥ P JAA MPOMEXKYTOUHAX IHATEHHA TEMIIEPATYD NPHHHMAIOTCH HHTEPIIONANMEH.
4 KoapHIHEHTE! Yav, Yy ¥ B /18 6eTOHOB cocTasos 1-3 mpH ux Harpese cbime 300 °C olpeAendroTed IKCTpanoIAUyeH.

Hegpopmayuonnsie xapaxmepucmuxu bemona

5.17 OcHoBHBEMK NehOpMATHOBHBIMY XapaKTEPHCTHKAMHA OeToHA ABMSIOTC:

IpeJleNbHEIE OTHOCHTENBHEIE AedopManinn GeTOHA IPH OCEBOM CHKATHH £50 H PACTKEHHH Ex0,
HAYATBHEL MOZYE ynpyrocTd 6eToHa Ejp,
K03 pHUMEHT TTON3YIECTH Qb cr,
ko3 rureHT monepeuroit Aedopmarpin (kosbdunuent Ilyaccona) vs,p,

Ko3hduuEeHT MMpelHON TeMIepaTYpHOi ne(OPMANHE by,

K03 pHUMEHT TeMIepaTypHO# ycaaxu GETOHA Ucs.

5.18 3uavenns HaJaIBHOrO MOZYIIS YIIPYTOCTH JUIA pasiIHIHEIX COCTaBOB XapocToiikix GeTonon

(cornacHo TaGnune 5.1) mpH cxaTHW u pacTaXkeHun Ep mpueeneHs B Tabmuie 5.3 B 3aBHCHMOCTH OT

KIracca 110 NpOYHOCTH Ha CIKATHE Gerona.
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CII 27.13330.2017
Ta6auma 5.3

Hanansazie MOXYIH YNPYTocTH GeTOHA ApH CXATHH ¥ PACTAKEHUH IPMHEMAIOTCH PaBHEIM Ej- 103
(MIla)

Homepa cocrasoB
H kjacce 6eToHa 110 IPOYHOCTH Ha CXATHE

GeroHa
o Tabmne 5.1 B1 [B1,5| B2 |B2,5[B3,5| B5 | B7,5 [B10|B12,5| B15 |B20 [B25|B30 |B35 |B40 [B45 | B50| BS5 | B60

1-3,6,7,13,20, 21
€CTECTBEHHOTO -1 -1 - [8519,5|13,0] 16,0 [19,0| 21,0 | 24,0 {27,5|30,0|32,5(34,5]| 36 |37,0(38,0{39,0(39,5
TBepACHHUA
1-3, 6, 7,20, 21
HOIBEPTHYTOIO TEMIO-
Boit o6paboTie npH
aTMOCGEPHOM QaBICHHH

31,32+ 37(40(43[a5(50| - | - (- - |- |-|-|-|-|-/[-]-1|-]-+

-1 - - | 8,085 |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

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

2226830, a3fag(a9(ss|61(69[ 79 (87[ - | - [~ |- (- |-{-{-[-[-]-

32,33, 36*+* ’
24,30% - - fs8l|6s5 (728294103 - | - [-|-|-{-]|-|-}|-|-]-+
23,29 - - |73(80]90(00[ 11,5125 132 [140(148| - | -} -|-|-|-|-]-
4,8,9 - | - |80]86]|98([11,2{13,0(140] 147 [155)163] - | - | - {-|-|-1|-]-
5,10-12, 14-19 - | - |100]10,5]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 Ilpu KpaTKOBpeMeHHOM JAeiiCTBHH TEMNEPATYPEI M HArPY3KH H3MEHEHNE Ha9albHOro MOXY A
YHpYTOCTH GETOHA IPH HATPEBE PACCIHUTAIBAIOT 110 hopMyTe

Epe = Ep - Bo. (5.5)

3navenue ko3¢ humienTa B nprEEMaroT no Tabmne 5.2 B 3aBUCHMOCTH OT TeMIEPaTyps! 6eToHa

B LIEHTpe TSHKECTH CeUeHHd mpH pacdeTe o dopmynam (6.16), (6.17), (8.27) B mynkre 8.1.15 CII
63.13330.2012;

Ha ypOBHe pacTamyTol apMarypsl — (8.6), (8.7);

KpaiiHero posiokaa 6eroHa — (5.10), (8.34).

5.20 Tlpu pymmTenbHOM AEHCTBHH HAarpy3KM M TEMIIEpaTyphl 3HAYCHHsS HAYalLHOIO MOJYILI
nedopmauuy 6eToHa Ep; pacCIHTHIBAIOT 110 dopMyne

- &
l+¢b_cr .

3Havuenus xo3qULHEHTa MON3YIECTH Qs A% PAIHEIX COCTABOB KkapocTolikoro GeroHa (1o
Tabmiue 5.1), yIHTHBaIOMETO BIHAHAE ITATENHHON Noj3ydecTH GeToHa Ha AehopManun sremenTa Ges
TPEIN|H IPH AJMTENRHOM Harpese, npeacTaBieHsl B Tabnpme 5.4. Koaddunuent nomygectu Gerona
Pb.cr HONY9EH KaK OTHOIMEHHAE TIOJIHEIX OTHOCHTENBHBIX AedopManuii cxxaTus 6eToHa IpH JJIHTENRHOM
BO3AEHCTEBAM TeMmepaTypH K YynpyruM Iedopmanmsm OeToHa €CTECTBEHHOH BIIAKHOCTH [0
BO3AEHCTBHS TEMIIEPATYPHI.

Ei. (5.6)

B HAEGP |

22
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TaGnana 5.4
Homepa Ko GULUHEHT @, cr, YMUTHIBAIOLIHI BIIMAHKE IHTEILHOM Mon3ydecty 6eToHa
COCTAROB Ha fepopmaitiu aeMeHTa Ges TpelluH, IpH cpeaHeii Temnepatype 6eTona
6eToHa IO CKATOH 30HEI ceueHus, "C
Tabmune 5.1 50 70 100 200 300 400 500 600 700 800
13 30 | 40 | 35 40 - - . . . .
4-11,23,24 | 3,0 | 40 | 35 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

NpuMedannsa

1 B Tabau1iie npueeneHs 3Ha9eHAA KOIQOHIMEHTA @p,cr UL JUTHTENBHOTO Harpepa.

2 Jinf kpaTkOBPEMEHHOTO HArPEBa M HENPOJOIKHTENLHOTO JeHcTBHA HarpysKH KOI(DOHIMEHT @p.cr = 1.

3 3nauenne KO3QPHLUHEHTA Pp,cr ATA MPOMEAKYTOTHEIX TEMIIEPATYP NPHHUMAIOT HHTEPIONAIHEH,

4 TIpyn HATHYHA B IIEMEHTE CKaTod apMaTypsl ¢ i’ 2 0,7 % 3HageHHe ko3dpuimenTa @p o, yMHOXKaeTca Ha (1-0,11p),
HO NpUHMMaeTCs He Menee 0,6,

5 TlpH mBYXOCHOM HAaNPsDKEHHOM COCTOSHMH 3HadeHHe KO3(HpPHIHEHTa ©s.r YMHOKAETCA Ha 0,8,

6 IIpy monepeMeHHOM YBIAKHEHHH 3HaUeHHA (P2 CIEAYET YMBOXATh Ha 1,2.

Al

521 JIparpamMMel cOcTOsSHHMA OETOHA C Y4YETOM BIMAHMA TEMIEPATYPHEIX BO3ICHCTBHM
HCHOJB3YIOT IPH pacuere KxKene300eTOHHEIX IIEMEHTOB 110 HelHHeHBoM nedopManorHol Monemm.

B KadecTBe pacyeTHEIX JHArpaMM COCTOSHHS GeTOHE, ONPEASIMOLIMX CBA3h MEXTY HalpSKEHUAMH
¥ OTHOCHTENBHBIMH Ie(opMaimaMy, MOTyT OBITh KCIONB3OBaHE! ABYX/IHHEHHEIE H TpeXJHHEHHLIC
JIUArpaMMEl, OTBEYaIOIMHe MOBEREHMI0 GeroHa. IIpM aToM AomKHE ORITH 0GO3Hag9eHEl OCHOBHEIE
napaMeTpHYeCKHe TOIKH JUarpaMM (MakCHMAIbHEIC HANPDKEHUA H COOTBETCTBYIOMME AeopMallHy,
rpaHMYIHEle 3HAYCHUS H T.1.).

Ilpu pacuerte xene306€TOHHBIX 3TEMEHTOB N0 HeaHHeiHOH AcdOopMAlHOHHOH MOAESTH MOXET
OLITh MCNONB30BAHA JBYXIHHEWHAA JUarpaMma COCTOAHHsA OeToHa (pHUCYHOK 5.1, 6), kak HauGonee
YIPOIIECHHBIH BapHaHT, ¢ AedopMalHOHHEIME XapaKTePHCTHKAMH, OTBEYAIOIHMH

KpPaTKOBpEMEHHOMY BO3JEHCTBMIO TeMIlEpaTyphl M Harpy3KHM - HCHOOJB3IYIOT HpH pacuere
IPOYHOCTH H PACKPBLITHA HOPMANBHBIX TPEUIHMH AT ONpECNeHHS HaNpakeHHO-Ae(HOPMAPOBAHHOTO
COCTOSIHMA CXATOH 30HBI O€ToHa, a Taloke HpH pacdeTe TPEIMMHOOGPa3OBaHHS IS ONPEACICHUST
HANPDKECHHO-1e(POPMHPOBaHHOTO COCTOAHMA PacTAHYTOro GeTcHa npH ynpyroit pabore cxkaToro
Hetona,

KpaTKOBPEMEHHOMY H ANUTEILHOMY BO3JAEHCTBHAM TEMIICPATYPHI H HATPY3KH - HCIIONB3YIOT IPA
pacuere nedopManuit 1A onpeeeHHA HalpHXEHHO-1eOPMIPOBAHHOTO COCTOAHMS CxKaToro GeToHa.

IIpn gByxymHe#HOH mHarpamme (pucyHox 5.1, 6) CKHMMalOlgHe HANPMKEHHA OETOHa Gy B
33aBHCHMOCTH OT OTHOCHTEJIBHEIX AedopMaliuii €5 paccIHTHIBAIOT N0 GOpMyIam:

npu 0 < & < €pl,red Ob = Epreds'€s (3.7
OPY E1,red < €5 < €62 Gb = Rb, tem (5.8)

3ragenne NPHBEACHHOTO MOKYIIA YIIPYTOCTH Ebred: PACCHHTHIBAIOT IO (OpMYyIe

R
Eb redy = =2 (5.9)

€41, red
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a) Ob

Obo = 0b2 = Rp
Gbo = 082 = R tem

Gbl
€b] €bo :17] Ep
6) Gb
1
oy =Cp=0n=Ry ----
—_ = 1 | 21
Ob1,red = Obo = Ob2 = Rb,em - - - : |
| o o
LI [
L T [
LT ' [
L [
arctg Eypeq 1 [
I L J I
&h1  Ebo €52 Ep

a — TpexnmuHelinat; 6 — nByxnmHeiHas; [ —mpu20°C; 2 - npu Harpese

Pucynok 5.1 — PacaeTHnie AMarpaMMeI COCTONHES CKATOrO GeToHa

5.22 Tpex/HHEHHYIO IHATPAMMY COCTOAHHA 6eToHa ¢ JedopMAMOHHBIMH XapaKTePHCTHKAMH,

OTBEJAIOIIMMH:
KPATKOBPEMEHHOMY BO3JCHCTBHIO TEMIICPATYpEl H HAIPY3KH - HCHONB3YIOT NPH pacdere

TpeHMAOOOPA30BAHN,
KPATKOBPEMEHHOMY U JUTHTENLHOMY BO3/eHCTRHAM TEMIIEPATYPHL M HArPy3KH - HCHOMB3YIOT IPH
pacuere neopmanuii skene300eTOHHEIX 3MeMEHTOB 0e3 Tpem HH, JUId ONpejeNeHus HaIpmKeHHO-
JlieOpMHPOBAHHOTO COCTOAHHA CXaToro OeTona.
IIpu TpexmuueilHol muarpamme (pECYHOK 5.1, 4} cxuMaromme Hanpsxkenud Gerona o B
33aBHCHMOCTH OT OTHOCHTENBHEIX AeopManuii yropodeHus 6eToHA £ PACCYHTHIBAIOT 1O opMyIaMm

mpu 0 <ep<en os = Ep &5} (5.10)
g &, — € (=)
P £41< & < €40 o, =||1-—2L by Tu R (5.11)
Rysem ) €60 = €01 Ryom
pE g0 < &5 < sl 65 = Rb, tem. (5.12)
3HayeHHs HANPKEHAA O] IPHHHMAIOT
651 = 0,6 Rptem. (5.13)
3HadeHns OTHOCHTENBHEIX AehopMaiiuil £5; IPHHEMALOT:
Oyl
= 5.14
n=E, (514

PacraruBaromue HanpskcHHs 6GeToHAa Op B 3aBHCHMOCTH OT OTHOCHTENBHBIX AethopMarruii
pacTAKeHHS €5 OUPESHEILIOT 110 Auarpamme Ha pucyHke 5.1. Ilpm 3TOM pacueTHBIE CONPOTHBIIEHHA
GeTona cxaTHio Rj 3aMEHTIOT Ha pacueTHEIC 3Ha4EHHA CONPOTHBIICHHA PACTKEHUIO Rer.

24 B HABOP |
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5.23 OrtHocuTensHele JeopMaudy GeTOHa NPH CXKATHH M PACTKCHMH B 3aBHCHMOCTH OT
TeMIepaTyphs 6eToHa NpH KpaTKOBPEMEHHOM H JUTHTEHbHOM BO3NECHCTBUAX TEMIEPATYPH H HAarpy3KH
TpHBefieHkl B Tabnuue 5.5.

Temnepatypy GeToHa pH ONpeneNicHEH HaNPsOKEHHO-Ae(OPMEPOBAHHOIO COCTOAHUS CHKATOTO
6eToHa IPHHEAMAIOT II0 HAMMEHBIIeH TeMIlepaType CXaToro 6eTOHa U IPH ONpPEAC/ICHHE HAPAXKEHHO-
JedopMUpYEMOTro COCTOAHNA PacTAHYTOro 6eToHa — HanGobINel TeMIIepaType pacTsHyToro GeToHa.

Ta6bnuua 5.5
Homepa OtHocurensHpie AedopMarmu Getona
cocraBa | Temme- Pacuer na
Gerona | parypa [IPH CKATHH AIPH PacTIKEHUH
Harpes
no 6erona,
TaGmme | °C HAIPYACHHAC | £10-10° | 52 10° |ep1rea 10° | €50-10° | €42-10° | Ebrirea10°
5.1
20 Kparkospemennre| 2.0 3,5 1,5 0,10 0,15 0,08
JIIHTENERES 34 4,8 2,8 0,24 0,31 0,22
-3 100 KparkoBpemenrne| 2.5 4,4 1,9 0,17 0,29 0,15
JIHTe b Hbe 4,3 6,0 3,5 0,3 0,39 0,27
200 KpatxoBpemernsie| 3,5 6,1 2,6 0,25 0,39 0,20
Jmre Tk Hele 6,0 8.4 4,9 0,42 0,54 0,38
20 Kparkospemennne| 2.0 35 1,5 0,10 0,15 0,08
JUmTenEHee 3.4 4,8 2,8 0,24 0,31 0,22
200 Kparkospemennsie] 3.0 4,2 3,0 0,20 0,24 0,16
4-11, 23, JnnTensaue 4,5 6,3 3,8 0,30 0,36 0,20
24 400 Kpatxkoepemennne| 4.3 6,0 3,6 0,38 0,52 0,36
Timrensmme 6.4 9,0 5.4 0,57 0,78 0,54
600 Kpatkospemennsie| 6,4 9,0 5,8 0,44 0,57 0,40
J{miTenbHble 9,6 13,5 8,2 0,67 0,87 0,63
20 Kparkoepemennsie| 2,2 3,7 1,7 0,15 0,22 0,10
Jnurensune 3,6 5,0 3,0 0,25 0,32 0,23
200 Kparkospemenunie] 2.4 3,4 2,0 0,19 0,26 0,15
12-18, Jmuremsusie 3,6 _ 5,1 3,0 0,25 0,33 0,23
29,30 400 KparxoBpeMeHHbE| 4,1 5,8 3,5 0,28 0,38 0,26
JUTHTeIIBHELE 6,2 8,7 5,2 0,43 0,56 0,40
600 KparkoBpemeEHBle| 5.4 7,5 4,5 0,38 0,49 0,33
Jnutersapie 8,1 11,4 6,8 0,57 0,74 0,53
2 KpatkospeMeHnuble; 2,0 3,5 1,5 0,10 0,15 0,08
JnHTeNsHEE 34 4,8 2,8 0,24 0,31 0,22
200 KpaTkoBpemennne| 2.9 4,0 2,4 0,20 0,26 0,18
JirenpHble 4,0 5,6 34 0,28 0,36 0,26
19-21 400 KparkospeMenunte| 4,7 6,6 4,0 0,33 0,42 0,30
JinmurensHble 6.6 9,2 5.5 0,46 0,59 0,42
600 KpaTkoBpeMeHHEIe| 5,7 8,0 4.8 0,42 0,54 0,31
JlKTeBHEe 8,0 11,2 6,7 0,59 0,72 0,52
800 Kpatkompemennnte| 12 1 17,0 10,2 0,84 1,10 0,48
Inurensnnte 19,3 27,0 16,2 1,35 1,74 1,25

5.24 Koapduuuent yuseiinoll TemnepatypHOll Aeopmauuy GeToHa Cs B 3aBHCHMOCTH OT
TEMIEPATyphl CleNyeT HpuHHMATh mo Tabmaue 5.6. KoaddunueHT o ONpencieH ¢ y4eToM
TEMIEpaTypHO# ycanki 6eToHa NpH KpaTKOBPEMEHHOM H JUIHTE/ILHOM Harpese.

IIpn HeoOXOAMMOCTH OUpEAENeHH TEMHEPAaTYPHOr0 pDacHIHpeHHs GeToHa NIpH MOBTOPHOM
Bo3/lelicTBUM TEeMIEPAaTypHI OCHE KPaTKOBPEMEHHOTO HIH IJIMTENLHOTO HarpeBa K KOa((uIHMeHTy
JMHENROH TeMIepaTypHoit fedOpMAallKH o5 CleAyeT NpEGABATE a6COMOTHOE 3HaTeHHE K03 duiMenTa
TeMneparypHo# ycaaku 6eToHa dqs COOTBETCTBEHHO AJIA KPATKOBPEMEHHOTO UMK JITHTENLHOTO Harpesa.

| BHAEOP |
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TaGnuna 5.6
Homepa Kos¢duumesT nusediHoi Temneparyproit nedopmarum 6etona
gx::(:] Pacter na Harpes on 10 ! npu Temnepatype 6etona, °C
TabHe 5.1 50 100 200 300 500 700 900 | 1100
1 1a KparxospemeHHEIH 10.0 | 100 9.5 9.0 - - - -
’ JnuTensHbii 4,0 4,5 7,2 7,5
2.6 KparkoBpeMeHHBIH 9.0 9.0 8.0 7.0 6.0 5.0 - -
i TIBHBIH 3,0 3,5 57 5,5 - -
37 KpaTkoBpeMeHHBH 8.5 85 7.5 1.0 5.5 4.5 4.0 3.0
’ Jinurennubri 2,5 3.0 5.2 5,5 - - - =
8 KparkoepeMeHHBIH 9.0 9.0 8.0 7.0 6.0 6.0 . -
| JinarensHbIH 2,0 3,0 5.4 53 5,0 5,0
4,5,9-11, | KparxospemeHHsIiH 8.5 85 1.5 7.0 5.5 4.5 4.0 3.0
23-25 JIAuTensHBIH 1,5 2,5 49 5,3 4,5 3,5 3,1 2,0
12-18,27, | KparkoBpemersbii 5.0 5.0 55 6.0 1.0 6.5 6.0 5.0
29,30 JnurenbHbIi -4,0 0 3,0 43 6,0 5.8 5,4 4,5
19-21 KpatxospeMeHHBIH 8.0 8.0 7.0 6.5 55 4.5 40 3.5
JurensHpi 3,0 45 5.3 5,2 4,7 3,6 3,1 2,6
22 KpaTkoBpeMeHHBIH 4.0 4.0 3.5 3.0 2.0 1.0 - -
JUIHTENbHBIN -3,0 0 1,5 1,5 1,0 0
2% KparkoBpeMeHHBIN 43 43 38 33 3.2 24 16 08
JnuTenbHBIR 0,7 0,3 1,8 2,0 2,2 1,4 0,6 -0,7
28 KpatkoBpeMeHHETH 5.0 5.0 55 5.0 7.0 6.8 6.6
_JnHTenBHEIH -4,0 0 3,1 3,3 6.0 6,1 5,9
31.32 KpatkoBpeMeHHB!H# 1.2 L2 13 1.0 -1.2 0.7 0.8 -
i _AnurensHeid -7.8 -3,8 -1,1 0,7 -0,2 0 0,1
13 KparkoBpemeHHBIH 3.0 -3.0 3.5 4.5 -3.0 2.8 3.5 | 4.7
_JnurensHeiit -8,0 -6,5 -5,3 -5,8 -4,5 -3,7 4,5 -5,7
3435 KpartrkorpeMeHHbIH 55 55 4,5 33 32 24 16 0.8
> _JnurensHeIH 0,5 2,5 1,5 2,0 2,6 1,5 0,6 -0,2
1637 KpaTkoBpeMeHHEIH 2,0 20 1.5 1.0 0.6 04 | 3.7 | 86
> JmHTensHBIH -3,0 -1,5 -0,8 0,7 -1,2 -0,5 4,6 9,5
NpnaMewaHnsd
1 Ko3huimeHT oy I IpOMeKyTOTHAX 3HaJERHI TeMIepaTypsl ONpeReseTcs HHTEpIoJuILneH.
2 Jins GeroroB cocrapa Me 1 (no Tabimme 5.1) ¢ KapSonaTHEIM mebHeM (IONOMHET, H3BECTHAK) KOIQ(PHIMEHT Uy
cnefyer yenusuTs Ha 1- 106 - rpax’.

5.25 KoshdwudeHT TeMIepaTypHOH ycaiku GeToHa O NPAHMMAOT Io Ttabmmme 5.7.
Koapdunuenr reMrepatypHoit ycajika 6eTOHA IIPAHST:

OpH KPaTKOBPEMEHHOM HArpese — I NogbeMa Temmeparypst Ha 10 °C/u u Gonee;

OpH ANMTENBHOM HarpeBe — B 3aBHCHMOCTH OT BO3ZCHCTBHS TEMIICpaTypsl BO BpeMs
SKCILTYATAIMH.

26 | B HAEOP




v
i

CI127.13330.2017
Ta6bnuna 5.7
Howmepa Koatpqmunerzr NHHEMHOH TeMrepaTypHO#l ycanxu GeToHa
. . -1 0
g:rc:::onno Pacuer ua narpes ttes' 10 - rpag’ mpu remMmepaType GeToHa, °C
50 100 200 300 500 700 900 1100
Tabmmye 5.1
1-4 KparkoBpeMeHHBIH 0.0 0.0 0.7 1.0 ) ) ) )
JmiTenpHbii 6,0 5.5 3,0 2,5
s_11,23—25 | KpaTKOBpeMeHHbIH 00 | 05 | 09 f L1 | L5 | 14 | 23 | 32
’ JimHTensHeIi 7,0 6,5 3,5 2,8 2,5 24 32 4,2
12-18, KparkospeMeHHBIH 2.0 3.0 25 2.0 1.3 1.0 0.8 0.7
27,29,30 | Jnurensueii 11,0 8,0 5,0 3,7 23 1,7 1,4 1,2
19-21 KparxoBpeMeHHBIH 05 (20 | 15 | 13 | 14 [ L6 | 21 | 23
JimrrensHeIH 5,5 5,5 32 2,6 2,2 2,5 3,0 3,2
2 KpaTkoBpeMeHHEIH 4.0 5,0 4.7 4.2 3.7 36 - -
JiarenbHbIH 11,0 9,0 6,7 5,7 4,7 4,6
2 KpartkoBpeMeHHBIH 66 | 76 71 1 3.5 43 30 6.0
JInurensHesH 11,6 | 11,6 9,1 8,4 6,5 53 6,0 7,0
28 KparkoBpeMeHHBIiH 4.0 5.0 4.6 4,1 1.3 1.2 1.0 -
JnuTensHeIi 13,0 | 10,0 7,0 5,8 2,3 1,9 1,7
31.32 KpatkoepeMeRHBIH 4.0 4.0 3.5 3.0 2.0 1.0 - -
’ JInHTensHuIH 3,0 0 1,5 1,5 1,0 0
13 KpatxobpemeHHBLH 105 | 120 | 115 | 11,3 | 107 | 99 | 104 | 107
Jnurennueiii 15,5 15,5 13,3 12,6 12,2 10,8 11,4 11,7
34,35 KpatkospeMeHHBIH 6.3 18 13 71 5.5 43 5.0 5.2
’ JlnwrenbHbIi 11,3 10,8 10,3 8,4 6,1 5,2 6,0 6,2
36,37 KparkoBpeMeHHBIH 17 32 3.0 4.8 5.0 5.1 93 143
> JnHrensHeii 6,7 6,7 5,3 5,1 6,8 6,0 10,2 15,2
[IpumMeuaaunus
1 KoatimnmeHT ts UL HPOMEXKYTOTHEIX 3Ha9CHUN TEMIIepaTyphl ONPEHENACTCA MHTEPIIONALHEH.
2 3nagenue k03D PHIHEHTE Gy MPHHUMAIOT CO 3HAKOM MHUHYC.

5.26 Mapky 1o cpefHell INIOTHOCTH GETOHa €CTECTBEHHOH BIXHOCTH OPUHEMAIOT 10 Tabimine

5.1
CpeaHIow IWIOTHOCTH 6eToHa B CYXOM COCTOSHHH IpH ero Harpese cBuime 100 °C ymenpmaioT

Ba 150 kr/m’.
CpenHIO IIOTHOCTE XKenesobeTona (pd p < 3 %) npuamMatoT Ha 100 xr/m® Gonsime cpenseit

TIOTHOCTH COOTBETCTBYIOMIETO COCTONHUA GeToHa.
5.27 Ko3¢dpuumeHT TemmompoBoHOCcTH J 66TOHa B CYXOM COCTOSHMH NPHHHUMAIOT N0 Tabmuie

5.8 B 3aBECHMOCTH OT CpeHel TeMmepaTyphl GeTOHA B CEYCHHH 3TIEMEHTA.
KoaddpuimenT TennmonmpoBOAHOCTH A OrHEYNOPHEIX H TEILTIOW3ONALHOHHEIX MaTepHalIoB

IpPHHEMAIOT 110 Tabnune 6.2.

Ta6nuna 5.8
KoapduwmenT reronposoguocti A, Br/(m-°C) obrranoro 1 xapocToitkoro
GETOHOB B CYXOM COCTOSHHM NPH cpeaHeil TeMnepatype GeTona
Homepa coctagoB GeToHa
p— B CEYEHHH 3NIeMeHTa, °C

50 100 300 500 700 900

1, 1la 1,51 1,37 1,09 - ~ -
20 2,68 2,43 1,94 1,39 1,22 1,19
21 1,49 1,35 1,37 1,47 1,57 1,63

2,3,6,7,13 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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KoadduunenT remnonporoanocts A, BT/(M-°C) 06EMHOrO ¥ %apocTOHKOro
Howmepa cocTanos 6eTona GeTOHOB B CYXOM co:zn;irég ;g:eif:s;etz gemneparype BetoHa
no tabumue 5.1 >
50 100 300 500 700 900
12 0,93 0,88 0,81 0,90 - -
23 037 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
24 027 0,29 034 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

IlpuMegaHua

1 Koa¢pyumeHTs! TENLIONpOBOAHOCTH GETOHOR cocTaBoB Ne 23 u Ne 29 mpHeejieHnl: Haj, [epToit 11 6eToHOB co
cpenHelt IIOTHOCTRIO - 1350 /v, nox wepToi - 1550 kr/m’; wia 6eToHOB coctaBor Ne 24 i Ne 30 - cootBercrBeHH0 950
H 1250 kr/m3. Ecii cpeyHAs IUIOTHOCT GETOHA OTIMMEETCA OT YKA3aHHEIX 3HAYEHHH, TO B 3TOM CTydae koddmument
TEILTONPOBOAHOCTH MPUHHMAIOT HHTEPHONAIHEH,

2 Koa$dumueHT TernonpoBoAHOCTH A OCBIMHOTO M XapocTOMKoro GeTOHOB C eCTECTBEHHON BJIAXHOCTRIO IOCHE
HOPMANLHOTO TBEPISKHA WIH TerwioBoi obpaboTky mpH atMocgepHOM maBjieHvH u cpelrHed Temmeparype Gerona B
cedeHuH anemenTa Jo 100 °C cnemyer NpHHUMATS IO AaHHBIM TabmuIiel, yBenwdeHH M Ha 30 %.

3 Jins npOMEKYTOWHBIX 3Ra9eHH} TeMOEparyp BeNMIHHY Ko3((dpHIMeHTa TEeIUIONpOBOJHOCTH A ONpPENSITIOT

HHTepronsnuei.

5.28 Tlpu pacuere xene300eTOHHBIX KOHCTPYKIUI Ha BEIHOCIHMBOCTS, @ TAKKE 110 00pa3opaHHIO
TPEIIHH NP MHOIOKPATHO IIOBTOPSIOLICHCH HArpy3Ke B YCIIOBHSX BO3MCHCTBHA TEMIEPATYp CBBINE
50 °C pacueTHEIE CONpOTHBICHHA OOBMHOrO OETOHA CleAyeT JONONHHTENLHO YMHOXATh Ha
KO3 pHITHEHTH] YCHOBUE paGOTEI Y51 H Ys1,, HPHHEMaEMEIE o Tabyuiam 5.9 1 5.10.

Ta6nuna 5.9

Kos¢pdunuent ycnonwuit paborst GeToHA P57 IPH MHOTOKPATHO
CocTosHHE |moBTOpsZOINEHCH Harpy3ke B K03(hhHIMeRTe aCAMMETPHH IUKIIA 25,
beron GeTona o PaBHOM

BIRAKHOCTH | g 01 | 02 0,3 0.4 0,5 0,6 0,7
OO6LM™HEBI GeTOH
COCTaBoB Ecrectsemnolll .5 | o990 | 085 | 090 | 095 | 100 | 1,00
Ne 1, 1a, 16 BIAXKHOCTH
o Tabmune 5.1
NMpumevanne — B ranuue npHHAT KO3(PDHIUHMEHT aCHMMETPHH MKIA Py, = ::"""' » THE Obmin A Cbmax =
mnax

COOTBETCTBEHHO HaHMeHbIIee H HAHOOJIbLIEE HANPSIKEHHS B GeToHE B Mpelenax LMKIA M3MSHEHHA Harpy3KH.

] PN e
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Ta6nuna 5.10

Kosdumment ycnosmii paGoTh 0GEIMHOT0 GeTOHA Yhit
Temmnepatypa IIpK MHOTOKPATHO HOBTOPSIOIIEHCS HATPY3KE
O,
GeroHa, °C e — ¢ IIePEMEHHBIM YBIAKHCHHEM H
BBLICEIXaHHEM
50 0.8 0,7
70 0,6 0,5
90 0,4 0,3
110 0,3 0,2

NMpumMevanus
1 BenuaBHEL Y51, JUIS IPOMEKYTOYHRIX 3HAYCHHUI TEMIEPaTyp ONPEAEIOT 10 HHTEPIOIALMHE.
2 BemwwuHEI Yp, HuA Auanmasowa cemme 110 °C po 200 °C cnefyeT NpHHMMAaTh NPH COOTBETCTBYIOLIEM

JKCNEPHMEHTATLHOM ofocHOBaHAY.

ITpu nprMeHEHHH XKapoCTOHKOro GEeTOHA B XeNe306eTORHEIX KOHCTPYKIMAX, TOABEPTalOLIHXCS
BO3ZEHCTBHIO BBICOKHX TeMIepaTyp M MHOTOKpaTHO IOBTOPAIOLICHCA HAarpyski, pacueTHhIC
COTIPOTHBICHKA GETOHA JOMKHE! OBITH CHEUHATBHO 060CHOBAHEL

Apmartypa
Iloxazamenu xauecmea apmamypo:

5.29 Mns apMHpOBaHHA XeNe306eTOHHBIX KOHCTPYKIAH, paCoTAt0MX B YCIOBUAX BO3NCHCTBHS
HOBLIIEHHEIX ¥ BRICOKMX TeMIIEpaTyp, apMaTypa KoJpKHa mprHuMaThes no CIT 63.13330.

Jina xene300eTOHHRIX KOHCTPYKIHMA H3 apocToHKoro GeToHa IIPH HarpeBe apMaTyphl CBbIIE
400 °C npegycMaTpHUBalOT CTEPXHEBYIO apMaTypy B IPOKAaT H3:

- nerupoBaHHolt cTamw Mapkd 30XM mo I'OCT 4543;

- KOPPOSHOHHO-CTOMKIX JKAPOCTOMKMX M KAPONPOUHBIX cTamedl mapok 12X13,20X13,
08X17T, 12X189HOT, 20X23H18, 45X14H14B2M mo I'OCT 5632 u 'OCT 5949.

530 TIlpememcHo M[ONYCTHMYI0 TEMIIEpaTypy IpHMCHCHHS apMaryphl M MpoKaTa B
xKeNe300eTOEHEIX KOHCTPYKIMAX, paboTalomuX B YCIIOBHAX BO3JEHCTBHA MOBHINCHHBIX H BBRICOKHX
TEMIIEpATyp, ClIeAyeT MPHHUMATE 1o Tabmuie 5.11. OrpaHudenne TeMnepaTyp OpAMEHEHHS APMATYPEI
H TIPOKaTa CBA3AHO C PasBHTHEM INIACTHYECKMX JedopMalnii B M3MCHEHHAMHE CTPYKTYPH cTaleii. B
OpeJBapHTENLHO HANPSHKEHHOH apMaType C IIOBEIIEHHEM TEMIISPaTYPEI IIPOACXOAAT JOIOIHATEILHEIE
TOTEPH MPEeBAPATEILHOIO HATIPSHKEHHA, IT0 ee 6olice OrpaHMIUBAET HOMYCKaeMYIO TEMICPATYDY €€
TIpAMEHEHHS.

Tabnupa 5.11

TIpenenbHo NOICTHMAas Temnepatypa, °C,
NpHMEHEHUS apMATYPEI ¥ IPOKaTa,

Bup u xmacc apMaTyphi, MapKa CTa/id ¥ IIpOKaTa ___ YCTaHOBIICHHEIX
110 KOHC HBHBIM
el

CrepskHepas apMaTypa KJIaccos:

A240 400 450

A400, A500, A600, AT600, AB00, A1000 450 500

HalnpsaraeMan 200 -
IIpoBomodHas apMaTrypa KIaccoB:

B500, B,1200-B,1500, K1400, K1500 400 450

HanpsaraeMas 100 -
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IlpenensHo AomMycTHMAA TEMIIEpATypa, °C,
NpHMEHEHUA apMaTyphl M IPOKaTa,
Bun B Kacc apMaTyphi, MapKa CTATH H IPOKaTa YCTAHOBIAECHHEIX
[0 KOHC BHBIM
110 pactery cooﬁgmy:;“mm
[Tpokar U3 CTATH MapOK:
BCt3xn2, BCr3l'nes5, BCricns, BCT3nc6 400 450
CrepixHeBad apMaTypa M IPOKAT H3 CTAIH MapokK:
30X, 12X13, 20X13, 500 700
20X23H18 550 1000
12X18H9T, 45X14H14, B2M, 08X17T 600 800

IIpuMevanus

1 Tpu OHKIMHECKOM HArpeBe HpPeelbHO MOMYCTHMY!O TeMIlepaTypy NpHMeHeHHs HanparaeMoil
apMaTypsl cliexyeT NpuHUMaTE: Ha 50 °C Hibke ykazaHHo# B Tabnmrte.

2 ITpu MHOroKpaTHO HOBTOpAIOMIEiicA Harpyske NpeAelbHO AOIYCTHMAS TEMOEPAaTypa IPUMEHEHHS
HarpATaemMoi apMaTyphl He JomxkHa npesbmmats 100 °C u HeHanparasMoi apMatypsl — 200 °C.

Hopmamuensie u pacueniubie XapaKmepucmuKit apmMamypst

5.31 HopmarHBHEIE M pacueTHEIE CONIPOTHBICHHA OCHOBHEIX BUIOB CTEPXKHEBOH M MPOBOJIOYHOM
apMaTypHl JUIf NpefiebHBX COCTOSHUM NepBoif M BTOPOi Ipynn B 3aBUCHMOCTH OT BHAAa M Kiacca
apMatyphl npaxHuMarot o CIT 63.13330.

HopMaTHBHEIE H pacYeTHEIC COONPOTHBIICHHA NpoKaTa U3 ¢rami Mapok BCt3 npraamator no CIT
16.13330.

PacuerHble CONPOTHBIICHHS apMaTyphl H3 JKapOCTOHKOH cTamW LA NpeNcHbHEIX COCTOAHHM
[IEPBOIf ¥ BTOPOI IPYII IPEHKMAIOT 110 Tabmumam 5.12 u 5.13, xoTOphle ONpeze/ie k! yTeM AeNeHNT
COOTBETCTBYIOIIMX HOPMAaTABHBIX CONPOTHBICHUA Ha KOI)OHIOMEHT HAZEKHOCTH MO apMaType ¥s
TIPYHMMaEMBIA UL TIPENEIBHBIX COCTOSHHM:

IO IEPBOH IPYHIE ......evveeee 1,3;

TI0 BTOPOM IPYIIIIE ..vvuvurnnnns 1,0.

PacueTHOE CONPOTHBICHHE AapMaryphl B COOTBETCTBYIOINHX CHyd4asX ClefyeT YMHOXAaTh Ha
ko3¢ ¢uument yenoruit pabotsl apMatypst mo CIT 63.13330.

TaGnuua 5.12

Monynb
ApMaTyp 1 npoKaT HopMaTHBHEIE COPOTHBIIEHHS PACTAKEHUIO Ry 1 pacHeTHEle YIPYTocTH
W3 cTamy MapKH COI'IPOTHBJIBHHH laaCTH)KEH.HIO pinse: | lTpBIlEJ'lBHbD; COCTOAHHH HpHHHMaIOT4
BTOPOM rPyTNsl Rser, MITa (kre/cM?) pasHeM E.- 10°,
MTITa (xrc/em?)
30XM 590 (6000) 21 (210)
12X13 410 (4200) 22 (220)
20X13 440 (4500) 22 (220}
20X23H18,
12X18HOT, 08X17T 195 (2000) 20 (200)
45X14H14B2M 315 (3200) 20 (200)
50 B HAEOP
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Tabnuma 5.13

PacyeTHEbIe CONPOTHRACHUA apMATypPhI
JUIA TpefebHBIX COCTOSHUM neppoif rpynnsl, MITa
ApMaTypa KJIaccoB ¥ MapoK paCTﬁ)!{el;H;O CKATHIO
s MONepevHOH (XOMYTOB H OTOTHYTHIX R
MPOAONBHOMH, R; cTepHeit), Roy 5
30XM 450 - 400*, 500
12X13 325 260 325
30X13 345 275 345
20X23H18, 12X18HIT.
08X17T ? 150 120 150
45X14H14B2M 245 195 245
IIpameyanue — 3HaveHHd Ry €O 3BE3704KOH * HCHIONEIYIOT TONBKO NP pacyeTe Ha KPaTKOBPEMEHHOE
BO3JEHCTBHE YCHIINIA.

5.32 BumsHHE TeMmepaTypsl Ha H3MEHEHHE NPOYHOCTHHIX CBOMCTB apMaTypH YYHTHIBAIOT
YMHOXEHAEM HOPMAaTHBHBIX M PacuyeTHEIX CONPOTHBICHHH apMarypel Ha Ko3(¢HImueHT ycrnoBHs
paboTEl apMaTypHI s, ONpefendeMei mo Tabmaue 5.14.

PacqeTHEIE CONPOTHBICHHUA IPOAOIEHOM apMaTypEl IPH Harpese

Rt = Rsysr; (5.15)
Rsot = Rcpst. (5.16)
PacueTHble CONPOTHBRICHHA NIONEPEIHOM apMaTypHI IPH Harpepe
Rowt = Row st (5.17)

Tabnuua 5.14

Koa¢durerTs! yenopuii paGoThl apMarypH Ps,

Bax n xnacc apmartypsr, |Koag- JTHHEHHOTO TEMNIEPATyPHOTo PaCHIUPEHHA apMaTyphl G H
MapkH xapocTolko¥# | ¢umu-| Pacder Ha Harpep B IpH TeMneparype ee Harpesa, °C
apMaTyphl ¥ IpoxaTta eHT
50-100| 200 | 300 | 400 | 450 | 500 | 550 | 600
Bcﬁ?‘% clgcg‘s:gihs KpaTKoBpeMeHHEI 1,00 | 0,95 | 0,90 { 0,85 | 0,75 | 0,60 | 0,45 | 0,30
BCT3nch JUTATeNb HELH 1,00 | 0,85 | 0,65 } 0,35 | 0,15 - - -
B500 ys | KpaTtkoBpemeHHRIH 1,00 [ 090 [ 0,85 ( 0,60 { 0,45 | 0,25 | 0,12 | 0,05
JUTHTenbHBLA 1,00 | 0,80 | 0,60 | 0,30 | 0,10 - - -
B,1200-B,1500, KpaTkoBpemeHHaLd 1,60 {085 (0,70 | 0,50 | 0,35 | 0,25 | 0,15 | 0,10
K1400, K1500 JnurensHEIi 1,00 | 0,75 | 0,55 | 0,25 | 0,05 - - -
A240, BS00,
B, 1200+B,1500, KpaTkoBpeMeHHb#
BC13cn2, BCT3I'ne5, LU [ 1,5 | 12,51 13,0 | 13,5 13,6 | 13,7 | 13,8 | 13,9
BCr3nc3, BCT3mc6, m
K1400, K1500
KpaTkoBpeMeHHELH 1,00 | 1,00 | 0,95 | 0,85 | 0,75 | 0,60 | 0,40 | 0,30
A400, A500 | Lo 100 | 090 | 075 {040 (020 | - | - | -
st
KpaTkoBpemerHRid 1,00 | 0,85 { 0,75 | 0,65 | 0,55 | 0,45 | 0,30 | 0,20
AG00, A800, AL000 Tinwres i 100 | 0.80 | 065 | 030 oo | - | - | -
A400, A500, A600, KpaTxobpemeHHBIH
A800, A1000 @ | J——— 120 | 13,0 | 13,5 140} 142 | 144 | 14,6 | 14,8
KparrkoBpeMeHHEIR 1,00 { 0,90 ( 0,85 | 0,78 | 0,76 | 0,74 | 0,72 | 0,70
30XM * | Nmrensmui 1,00 | 0,85 [ 080025 0,15] 0,08 | - -
g | KpATKOBPCMCHALIH 95 [102{107|11,2|11,5]11,8]121] 124
M JUIHTEILHBIA

BiALe? |
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KostpuuueHTs yeaoBHH paGoThl apMaTypH! Yy,
Bun u xrace apmatypsl, |Koad- JIMHeHHOTO TeMNepaTypHOTO PACIIHPEHHUA ApMaTyphl O H
MapxH xkapocTofikod  |¢HiM-|  Pacder Ha Harpee s opu TemMneparype ee Harpess, °C

apMaTypsl ¥ NpoKata eHT
50-100| 200 | 300 | 400 | 450 | 500 | 550 | 600

KpaTKoBpeMEHHLIH 1,00 [ 095 0,86 | 0,80 | 0,73 | 0,65 | 0,53 | 0,40

12X13, 20X13 ¥ | Tmremsrmin 1.00 | 093 | 0,83 | 070 | 0,45 | 0,13 | -
( | KPATKOBPEMEHHBH | 15 | 156 | 133 | 14,0 | 14,3 | 147 | 150 | 153
M JUTHTENBHEIH
KpatxoBpeMeHHBIH 1,00 | 0,97 ) 095 0,92 | 0,88 | 0,85 | 0,81 | 0,75
20XZ3HI13 ¥ | MmwrensHsi 1,00 | 097 ] 0,93 | 0,77 | 0,50 | 0,30 | 0,18 | 0,08
g | KpaTKOBpEMEHILIA 103 | 113|124 | 13,6 | 14,1 | 14,7 | 152 | 157
H INATeTEHEIH
Kparkompemernith | 1,00 | 0,72 | 0,65 | 0,62 | 0,58 | 0,60 | 0,57 | 0,56
12X18HOT, M | Nmeremsru 1,00 | 0,72 | 0,65 | 0,60 | 0,58 | 0:55 | 0,50 | 0,40
08X17T oo | KPATROBPEMERHRE | 165 |y y g | j16 | 11,8 | 12,0 | 12,2 | 12,4
H JJIMTeNbHBIA
KpaTkoBpeMeHHBIH 1,00 | 0,86 | 0,78 | 0,72 | 0,68 | 0,64 ) 0,60 | 0,56
4SXI4H14B2M Pt | Hmemsr 1.00 | 0.86 | 0.78 | 0,70 | 0,63 | 0,55 | 0,43 | 0,30
o | KPATROBPEMERMBIH | 105 | | y1g | 116 | 10,8 | 12,0 | 12,2 | 124
H ANUTENBHBIH

A600, AR00, A1000,
B1200-B,1500, K1400,
K1500, BCt3kn2,
BCr3I'ncsS, BCt3¢ns,

BCr3ncé, 30XM, p, | Kpariospemerl | 100 | 090 | 088 | 0,83 | 0,80 | 0,78 | 0,75 | 0,73
12X13, 20X13, H JUTHTEIIHEL
20X23H18, 12X18HIT,
08X17T,
45X14H14B2M
A400, A500, A600, KparkoppeMeHHbIH
300, AL000 A i 1,00 | 096 | 092 | 0,85 | 0,78 | 0,71 | 0,55 | 0,40

IIpumeganus
! KosdduumenT nuueHHOro TeMmmepaTypHOTO paCIIHpeHMA apMaTyph! paBeH YHCJIOBOMY 3HAYEHHIO,

YMHEOXEHHOMY Ha 107 rpag .
2 Ilpu pacuere Hecymux kOHCTPYKUHMH Ha JUTHTENBHBIN Harpes, CPOK CIyXGBI KOTOPHIX HE NpeBHMIAET 5 JET,
k03D PHUHERT Py cneAyeT yBenwdnth Ha 20 %, npM STOM ero sHadeHHe NookHO OmTh He Gonee, geM INpH

KpaTKOBPeMEHHOM Harpeee.

3 KoshdmuueHTH s, 0 H s 411 NpOMeXYTOTHRIX 3HAYEHII TEMIIEPATypP ONPENEIIOT IO HHTEPHOLALHN.

3navyenus ko3ddHMeHToB ycloBHA paGOTHI apMaTyphl ps NpUHEMaoT no Tabmine 5.14 B
3aBHCHMOCTH:

- OT TEMIUEpaTypsl B LUCHTPE THKECTH PAaCTAHYTOMH apMaTyphl IpH pacdeTe o popMyaM (8.2),
(8.5), (8.6), (8.8), (8.9), (8.12), (8.13), (8.19), (8.23), (8.25), (8.64) CI1 63.13330.2012, a Tarske (5.15);

- cxaToii apMaTypsl — o GopMynaM (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 #; IonepeqHoi — 0o gopmynaM (8.59), (8.92) CIT 63.13330.2012;

- KOCBEHHOIT apMaTypki — mo ¢opmyie (8.84) CIT 63.13330.2012;

- B 30HE aHKepoBKH — o Gopmynam (9.1), (9.3).

5.33 Ilpu pacyere Ha BEHHOCIHBOCTb JKele300eTOHHEIX KOHCTpYKIMH, paboTalommx B YCHOBHAX
BO3CHCTRMA TemnepaTyp cBhmme 50 °C, cliefyeT AOTONHUTENEHO BBOAUTH K03 dHImenTEl yenoBmi
paboTEl apMaTypH %3 (o Tabmume 5.15) ¥ %3, a npy pacdeTe HAKIOHBLIX ceveHUH MM NpH HATHYAH
CBapHBIX COCAMHCHWMM apMaTyphl Taloke BBoAMTCH Ko3hdummeHT ycaoBuit paboTel yss (0 Tabmime
5.16).
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Tabnuna 5.15

[KoadGuumMenT yeIoruii paGoTs! apMATYPEL Y53 FIPH MHOMOKPATHOM IOBTOPEHHH

Knacc apMaryps HArpysk u k03 QuUMeHTe aCHMMETDHY HMKIIA Os, DABHOM
-1 -0,2 Q 0,2 0,4 0,7 0.8 0.9 1
A240 0,41 0,63 0,70 0,77 | 050 1,00 1,00 1,00 1,00
A400 gpameTpoM, MM:

6-8 0,33 038 | 042 0,47 | 0,57 0,85 0,95 1,00 1,00

10 -40 0,31 0,36 | 040 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 - - - B - 0,67 0,82 091 | 1,00
K1400-K1700 auametpom,

MM:
69 - - - - - 0,77 0,92 1,00 1,00
12u15 - - - - - 0,68 0,84 1,00 1,00

Ofo3nagenus, NPUHATHE B TabnHue:
B raGnme npuBsT KO3QGHIHEHT ACHMMETPHH LHUKIA ) = :’*"“" » Osumin H Gsmax -~ COOTBETCTBEHHO HAMMEHbIUEE H
Smax

HauGoNBmee HATIPAKEHNA B PACTAHYTOH apMaType B NPENENax LHKIIa H3MeHEHHd HArPY3KH, OnpeielsieMble coraco 7.24.
Ipamedanue — [Ipn pacuere H3rkGaeMEIX JTEMERTOB M3 TOKENIOTO GETOHA ¢ HEHANPATAEMOI! apMaTypOt 3HAUCHHE
’p, I IPONOIEHOA apMaTypE TPHHHMAETCH:
npr 0<Mmincg20  p.=0,30;
Mmax

mpu 0,20 <2min <075 p =0,15 + 0,8 Mmin,
Mmax Mmu

M,
npu —Z > 0,75 ps = min
Mmax
1€ Mpin % Mpa: - COOTBETCTBEHHO HapMeHBIIHH ¥ HanGonsmmii H3rHbaromue MOMEHTEI B paCIETHOM CeYeHHH 3JIEMEHTa B
npeaenax HKIA WIMEHEHNA HaTPyIKM.

3payeHus Ys3t NPUHEMAIOTCH B 3aBHCHMOCTH OT TEMIIEPATYPhI HArpEBa apMaTyphl:
mo 100°C ......... 1,00;
150°C......... 0,80;
200°C ......... 0,65.
Jlna npomexyTodHbIX 3HAYCHHH TeMuepaTyp Ko3bQUIHEHT Ys3¢ OMPEEIIACTCS IO HHTEPIIONIIHH.

Tabnuna 5.16

I'pynna KosddummeHT yenosuii paGoTsl apMaTypH! s P MHOTOKPATHOM
Knacc CBApHBIX TIOBTOPEHHH HATPY3KH ¥ K03(¢HIHEHTe ACHMMETPHH HHKIA Py, PARHOM
APMATYPEL | coemumenmit | 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
mpﬂﬁggwu 2 . . 075 | 075 | 08 | 09 | 1,00
3 - - 0,35 0,40 0,50 0,70 1,00
IMpumevanus
1 Tpynnsl ceapHEIX COETHHEHUH, NMPHBEASHHEIE B HACTOAMEH TaliHie, BIOYAIOT CACAYIOMHE THIIbl COCMHHEHMHA,
JOMYCKEEeMBIE IS lCOHCprK.L[Hﬁ [pH pacdeTe Ha BRIHOCAHBOCTR!
1-3 - CTHIKOBOE — 0 NMYHKTY 6 NPWIOKEHHA A;
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Kotace Tpynna Koadduumert yenosuii paGoTs! apMaTyph! Pss IPH MHOTOKPATHOM
o CBApHBIX NMOBTOPEHHH HArPY3KH K KO3GHDHIMEHTE acCHMMETPHM LKA Ps, PABHOM
PUETYPE | coemmmermii | 00 | 02 | 04 [ 07 | 08 | 09 | 10

2-9 - KpecroobpasHoe — no myHkTy 1, CThIKOBBIE — NO myHkTam 5, 8 # 9, a Taxke no mysxram 1012 1 25 — Bce
COENAHEHA] NPH OTHOINEHHMH MHAMETPOB CTepxkHelf, papHOM 1,0 (CM. MpHioKeHHUe A; TABPOBHIE - 1O MyHKTaM 5 U 7
HpunoxeHus B).

3-5 - kpecToOOpa3HEBIE - MO MyHKTaM 2 K 4, CTBIKOBBIE - IO MYHKTaM 13-26 MpunokeHUs A; TaBpoBHE - NO IyHKTaM
14, 6, 8 u 9 mpunoxerns b.

2 B Tabnuue 3Ha9CHBA Y;s [UIA APMATYPhl IHAMETPOM 10 20 MM.

3 3naueHMA NPHBEICHE! KO3 GHIHEHTa Jss JNODKHBI GBITh CHIDKEHBI: Ha 5 % ApH AuameTpe cTepkHeil 22-32 MM H Ha
10 % mpu nuaMeTpe cBEIme 32 MM,

4 B KOHCTPYKIMAX, PACCYHTHBAEMEIX HA BLIHOC/IMBOCTD, COEMHEHHUA 110 IYHKTaM 3 1 27 NpuiiokeHns A, a TAIOKE 110
myHKTaM ]10—14 npunoxerss b OpUMEBATS He AOMycKaeTcs.

HAedopmayuonnsie xapaxmepucmuxu apmamypst

5.34 Ilpm Bo3felicTeNM TeMOepaTyphl OCHOBHEIMH [Ae(OPMAUHOHHEIMH XapaKTePHCTHKAMU
apMarypel SBIMIOTCH OTHOCHTENBHEIE AedopMaluM YIMHHEHUS apMaTyphl € NPH JOCTHXKEHHU
HaNpPsSUKEHUSAMH PacueTHOTO COIPOTHBICHHAA Ry, MOXYNB YNpPYroCTH apMaTyphl Es u koddduuuent
JHHEHHOrO TEMIICPaTypPHOIO PACIIMPEHHA apMaTyphI U

3Bayenns OTHOCHTEJLHEIX AedopManuit apMaTypht €0 B YNPYFOi CTaiHH pacCUMTHIBAIOT IO

dopmyne
(5.18)

TAe Rst — COIPOTHBIIEHAE apMaTYPEL

5.35 3HaueHus MOMYNA YOPYTOCTH apMaTyps! Es NPUHAMAIOT ONHHAKOBBIMY IpPH PacTSEHHH H
c)KaTHA. MoAyab yOpyrocTH apMaTyphl Es; I8 OCHOBHBIX BHIOB CTEPXKHEBOH H IIPOBOJIOYHOH
apMatyphl npaaaMaetca no CIT 63.13330, anst apMaryphl ¥ nmpokata M3 apocTOHKOH cTaiH — 1o

tabmune 5.14.
Ta6bnuna 5.17

Monyns yOpyrocTs apMatyphl,
Kirace u Mapka apMaTypal E. - 10° MTTa (H/mned)
12X13, 20X13 2,2
J0XM 2,1
A240, A400, A500, A600, A800, A1000, B500,
B,1200+B,1500, 20X23H18, 08X17T, 12X18HIT, 2,0
45X14H14B2M
K1400, K1500 1,95

Bnuguue TemmepaTyphl Ha H3MEHEHHS MOZYJS YIPYTOCTH apMaTyphbl YYUTHIBAIOT YMHOKEHHEM

MOJYJIL YIIPYTOCTH apMarypsl Es Ha ko3¢ duuuenT Bs
Esl = Esﬁs.

(5.19)

3navenus KospduomenTa s mpuaAMaOT Mo Tabmmue 5.13 B 3aBHCHMOCTH OT TEMNEPATyPH B

OECHTPE T/DKECTH:

- pacTAHYTOH apMAaTypBI - IpH pacyere 1o dopmynam (8.2), (8.15), (8.128) CII 63.13330, a Taxxe
(5.18), (6.20), (8.11), (8.13), (8.25), (8.34) HacTOAErC CBOJ2 IPABHT;

- cxaTo# apMaTypsl — o (opMynam (5.18), (6.21), (8.12), (8.26).

5.36 IIpu pacuere >xene3o0eTOHHEIX 5IEMEHTOB IO HENHHEHHOH HehopMalMOHHON MOJAENH B
KavecTBe pacyeTHOH AHarpaMMel cOCTOSHAA (AeOpMHUPOBAHASA) apMaTYphl, YCTaHABIMBAIOMIEH CBA3b
MeXIY HanpAKeHHAMH Oy W OTHOCHTEIBHEIMHA Ne(OopMAIMAMH &5 ApMATYpPhl, NPHHEMAIOT YIPOIIeHHEE
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IBYXTHHEMHEIE HATPAMME] IO THITY JEarpamy [Ipaparns (pecyHOK 5.2) 471 apMaTyphl ¢ PU3MHECKAM
HpeAenoM TexydecTd kiaaccoB A240-A500, B500 u mmst apMaTypEl ¢ YCIOBHEIM IIPEAEIIOM TEKY4YECTH
xaaccos A600—A1000, B,1200-B,1500, K1400, K1500.

OKCIIepUMEHTANIBHO YCTAHOBICHO, YTO B CTaNdX, HMEIOMMX INIOMANKYy TEKYJecTH, ¢
HOBBIMICHAEM TEMIIEPATYpPh! NOCTENEHHO HCYE3aeT YJacTOK YIPOYHEHHS 3a Y4acTKOM IIIOIManky
TEKYJECTH, a IIpH Harpese cerite 300 °C aTOT yHacTOK MOMHOCTHIO OTCYTCTBYET.

OKClepuMeHTaNbHEIE JARarpaMMsl  NeOPMHpPOBAaHMY apMaTyphl HOCAT, B OCHOBHOM,
TpeXCTamquHHELE XapakTep:

- Ha mepBoO# cTaguH Habmomaercs ympyras paboTa CTand, BBIP2KGHHAS BOCXOJAIIEH BETBBIO
JHarpaMMsl A0 TOYKH, YCIOBHO IIPHHSTOM 34 IIpenen TexydecTH (1-# y4acToK AHarpaMMel);

- Ha BTOpOH cranuu Hafimojaercsl IIACTHYeCKas CTaiHs paGOTHI CTANH, XapakTepHayiomadacs
poctoM aedopManudl MpA He3HAIHTETNBHOM YBEHICHHWH HAUPSUKCHHMH, BRIDAXKCHHAA Ha JHarpamme
BTODEIM XapaKTepHEIM HAKIOHHEIM YYACTKOM ¢ MANEIM YKIOHOM A0 TOYKH, YCJIOBHO IIPHHATOMN 3a
BpPeMEHHCE COLPOTHBICHNS. HelpauurenbHoe yBeIMdeHAe HAIPKCHUH B pacdeTax HE YIMTHIBACTCH,
H 3TOT YYACTOK JHAIDAMMEI YCIOBHO IPHHHMAETCH TOPH3OHTANBHEIM (2-# yIacTOK AMArpaMMBET);

- TPeThA CTafUA COCTOSHHS apMATYPHl — CTafMi pa3pylNeHHs MaTepralla, XapaxTepH3yImascs
HECIAJAIomel BETBLIO QUarpaMMEl (pe3Koe YMeHEIeHAe HapAXeHUT IPH pocTe AedopMannit). Ota
CTafusA He YIUTHIBACTCA B pacdeTax.

SKCIepHMEHTANBHO YCTAHOBNEHO, YTO XapaKTePHBIMH ABIIAIOTCA JBA YIACTKA PaGOTH apMaTyPHBIX
cranefi (ynpyra#t u miactHaeckuit), 6e3 ydera TpeTheil craguu pabOTHI apMaTypel (HHCIARAIOMEro
y4acTka), 9To o0yCIIOBHIC NPHHATHE ABYXIHHEHHOTO XapaKTepa PacdeTHBIX AWArpamMM COCTOAHHSA
apMaTypHI IPA BO3ACHCTBEE TEMIIEPATYP.

Os
G 20 -200°C
Osc=0s2= R ! !
| 200-800°C !
1 I 1
r . ]
) \ ) 1
Gso = Gs2= Rat : ! l :
arc:tg E : 1
| 2 ]
&s0 Eso [:7] €2 &

Pucynox 5.2 - PacuerHas AByXJMHeliHafl fuarpamMma pactTaHyTOH apMaTyphI

IlpH [OCTPOCHMH pACIETHRIX NHAPAMM COCTOSHHA apMAaTyphl HANPSOKEHHS B apMaTrype Os
OIPENeILIOT B 32aBHCHMOCTH OT OTHOCHTENBHBIX AehopManiyii & 1o hopMynam:

npu 0 <gs<es Os = & Eu; (5.20)
MPH €0 < & < Es2 Os = Ry (5.21)
3HayeHUA NpefeTbHOM OTHOCHTENbHOH NehOpPMAaIHY apMaTyphl IPHHHAMAIOT PABHEIMH:
opH £ =20 °C-200 °C &s2=0,025;
opu #; = 200 °C-800 °C &s2= 0,040.

JonmyckaeTcs NpH COOTBETCTBYIOIIEM OOOCHOBAaHAM NPHHAMATE BEJIMUHMHY OTHOCHTENMBHOMN
pAedopmaiy €2 meHee miam Gosiee NpeleNbHBIX 3HadeHHH B 3aBUCHMOCTH OT MapKH CTaiM, THIA
apMHUpOBaHHS, KPHTEPHA HANSKHOCTH KOHCTPYKIHH H APYTHX (HakTopoB.
3uauenus Ey npuaumaiot mo dopmyne (5.19), sHavenus Ky, — mo dopmyne (5.15).

JluarpaMME! COCTOSHIS apMaTypsl [TPH PaCTAKEHHH K CHKaTHHM NPHHEMAIOT OJRHAKOBEIMH.
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Jomyckaercs B KadecTBe pacdeTHBIX AMArpaMM COCTOAHHS apMaTyphl HCIIONB30BATH
KpHBOIIMHEHHBIE (akTidecKde auarpaMMEl e OpMHAPOBAHHS apMaryphl, ONpPEACHeHHble ONBITHEM
myTeM.

5.37 C pobsIneHHeM TeMIEPaTypHl KOdGOHIHEHT THHEHHOro TeMIIEpaTypHOTO PACHTHPECHHS
apMaTypH! O YBEMYHBACTCS, ¥ €r0 3Ha9eHHs NPHHUMAIOT 1o Tabimne 5.14 B 3aBHCAMOCTH OT KiIacca
apMaTypsl, MapKH IIPOKATA H TEMIEpPaTyphl Harpepa.

6 Pacuer 3eMeHTOB GETOHHBIX M JKeJIe300eTOHHLIX KOHCTPYKUMii Ha Bo3eiicTRHe
TEMIEPATYpPbI

Pacuem memnepamypui 8 6emone scene3o6emonHbIX KOKCMPYKy i

6.1 Pacder pacnpeneneHus Temneparyp B GETOHHEIX H XKele300€TOHHBIX KOHCTPYKIWMAX IS
YCTaHOBHBIIETOCH TEILIOBOTO IOTOKA CIICAYET MPOBOAMTE C IIPAMCHCHHEM METONOB pacuera
TEMIEPATYP OrPAKITAFOINAX KOHCTPYKUHH.

Pacder pacnpepenenns TeMOeparyp B OrPaKOArONIHX KOHCTPYKIHAX CHOMXHOM KoH(HrypaluuH
CEeueHHH 3EMEHTOB, B MACCHBHEIX KOHCTPYKIMAX H B KOHCTPYKUMAX, HAXOHANMXCA HHXKE YPOBHA
3EMIIH, 4 TAaKKe NPH HEYCTAHORMRBIIEMCS TEIIOBOM IOTOKE ¢ Y4eTOM IEpEMEHHO# BIXKHOCTH 6€TORA

IO CEYCHHIO CHEAYST NPOBOAMTE METONaMM pacdeTa TeMIEpaTypPHBIX IONeH, MO TEOpHUH
TEIIONPOBOMHOCTH HIIH 110 COOTBETCTBYIOLIHM HOPMATHRHEIM AOKYMEHTaM.

6.2 Pacuer pacnpelieneHus TeMIeparyp B CTEHKaX OGOPOBOB M KaHANOB, PACIONOXEHHBIX MOX
3eMJICH, IOMYCKAETCA IPOBOATE:

JUIs KpaTKOBPEMEHHOTO Harpesa, MPHHUMAasA cegeHHe N0 BRICOTE CTEH HEPAaBHOMEPHO HarpeThiM
¢ NPAMONMHEHHEIM paclipefiellcHHeM TeMuepaTyp OeToHa, H BeNMUMHY Ko3hdAIHenTa TemmooTaadn
Hapy>XHOH MOBEPXHOCTH CTEHKH @ — 110 Tabmune 6.1;

JUts DIATENBHOIO HATPEBa, NPHHAMAS CeeHHe II0 BHCOTe CTEH PAaBHOMEPHO HarpeTsM.

Temnepatypy apMaTyps! B CEUSHHAX KeNe300€TOHHEIX KOHCTPYKIMH IpPUHMMAIOT DaBHOH
TeMHepaType GETOHA B MECTe ee PACTIONOKEHHS.

6.3 Jna KOHCTPYKHMH, HaXOAMIAMXCA HAa OTKPHITOM BO3XIyXe, KO3(QQHIMMEHT TEIIO0TAAYH
HapyXHOH NOBEPXHOCTH Ge, B1/(M?+°C), B 3aBHCAMOCTH OT Ipeofnanaroieif CKOpPOCTH BETPa 3UMOIt B
JIETOM PacCUHTHIBAXOT 110 GopMyne

ae=58+11,6 0, 6.1)

Tfie » — CKOPOCTh BETpa, M/C.

INpu pacuere HarGONBMAX YCHNNI B KOHCTPYKIMAX OT BO3ACHCTBHA TeMIepaTyphl NPHHAMAIOT
MaKCHMAILHYIO H3 CpeJHHX CKopocTelf BeTpa mo pymbam 3a SHBaph, IIOBTOPAEMOCTH KOTOPBRX
cocTaBlsieT 16 % ® Oonee, 2 IpU ONpefeNeHHN MaKCHMAIBHOM TeMIlepaTypsl HarpeBa GeToHa H
apMaTypsl NPHHHMMAIOT MMHEMANEHYIO H3 CpeJHHX CKOpOCTel BeTpa IO pym0aM 32a HIOIb,
TIOBTOPAEMOCTE KOTOPHIX cocTaBnder 16 % u Goxee cormacHo CII 131.13330, Ho He Menee 1 M/c.

6.4 Jina KOHCTpYKIHH, HAXOASIMXCA B NOMEMICHMH HIH Ha HAPY>XHOM BO3IyXe, HO 3allHIIeHHEIX
OT BO3feHcCTBHA Berpa, K03h(MIMEHT TEIIOOTAAYM HADPY)KHOH IIOBEPXHOCTH (e NPUHUMAIOT IO
Tabmunge 6.1.

6.5 Kos(hpunmerT TeIooTna s BHyTpEeHHEH NOBEPXHOCTH KOHCTPYKIHH @) CIEAYET ONPEAEIISTh,
KaK OpaBMiIO, METOJOM pacyeTa TEeIUIONEpeAadd, Kak Ui CIydas CloxHOro rennoobmena. Ilpu
OIpe/IETIEHHH PaclIpe/ic/ICHHs TEMIIeparypsl GETOHAa MO CEYECHMIO DJIEMEHTA AONYCKAIOT IPHHUMATH
ko3 GHIAEHT @; B 3aBACHMOCTH OT TeMIEpaTyphl BO3AyXa NPOU3BOACTREHHOIO IOMEINEHMA HIH
pabovero npocTpaHCTEA TEILIOBOrO arperaTa mo Tabmuue 6.1.
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Ta6nuua 6.1
3Ha4eHHA K03 OHIMEHTOB B TEILIOOTAAYH HAPYXKHOH ¢ H RHYTpEHHEH &
Koot buupenTs: noeepxHocTe# koHcTpyKUMH BT/(M:°C) pH TeMepaType NOBEPXHOCTH ¥ BO3yx4, °C
-50 0 5¢ | 100 | 200 | 300 | 400 { 500 [ 700 | 900 | 1100 | 1200
e 6 8 10 12 17 22 - - - - - -
o - - 10 10 i0 12 15 20 40 70 120 | 150

ITpumeuanue —KosduuueHTs! o, H O U1 NPOMEKYTOUHEIX 3HAYEHHIT TEMIIEPATyp ONpEIeNAeT 110
HMHTEPIIOAALINN.

6.6 Kosddunment remmonpopomaocta A (BT/(M°C) GeToHa B CYXOM COCTOSHMH ClEAyeT

IDpHHEMATE 10 Tabmame 5.8 B 3aBHCHMOCTH OT CpefHel TeMIepaTyphl 6eToHa B CEUCHUH MEMEHTA.

6.7 Koad¢puurenT TennonpoBOAHOCTH A OTHEYNODHBIX M TEIUIOM3OMIHOHHBIX MATEPHAJIOB
CIEZyET MPHHBMATE 110 Tabmume 6.2.

Ta6bnuna 6.2
KoaddumenT TeIIONpOBOIHOCTH 4,
c n B1/(M ‘°C), OrHEYHNOpHBIX H
PeAHAR PEACILHO | oo toH3ONATIHORERX MaTepyaios B CYXOM
Ne M [UIOTHOCYE B IONYCTHMAR COCTOSHHH IIPH CpeiHCH TeMIepaType
o' aTepHAalIEl CYyXOoM TeMIiepaTypa MaTepHanoB
COCTOAHMH, | NPHMCHEHHA, B CEUCHUH 3MEMERTA, °C
Kr/m? °oC
50 100 | 300 | 500 | 700 | 900
1 Hzpenua oryeynopHuie IaMOTHEIE
10 FOCT 390 1900 - 0,63 | 0,77 | 0,88 | 1,01 | 1,14 | 1,27
2 Wanenus I0aMOTHEIS fIErKOBECHEIE
16 TOCT 5040 400 1150 0,13 | 0,14 | 0,17 | 0,20 | 0,23 | 0,27
3 To xe 800 1270 0,23 [ 024 [ 0,29 | 0,34 | 0,38 [ 0,43
4 To xe 1000 1300 034035042 | 049|056 | 0,63
5 To xe 1300 1400 0,49 | 0,56 | 0,58 | 0,65 | 0,73 | 0,81
6 Hanenns puHacoBbie OPHEYOPHBIE
10 TOCT 4157 1900 - 1,60 | 1,62 | 1,70 | 1,78 | 1,85 | 1,93
7 Hamenys DMHACOBEIE JIErKOBECHEIE
10 FOCT 5040 1200-1400 1550 0,57 | 0,58 ! 0,64 | 0,70 | 0,75 | 0,81
8 Hapenus kaompmossie o TOCT - 1,79 | 1,80 | 1,86 | 1,90 | 1,95 | 2,01
20901 2000
9 H3nenua BRICOKOTIHHO3EMHCTBIE MO
FOCT 24704 2600 - 1,76 | 1,74 | 1,68 [ 1,65 | 1,60 | 1,55
10 | Hapenus oreeynopHuie
MarneInToshie o TOCT 4689 2700 - 6,00 | 590 | 5,36 | 4,82 | 4,30 | 3,75
11 | Hanexns BBICOKOOTHEYNOPHBIE
TnepHITazoXpoMuToRke o F'OCT 2800 - 4,02 | 3,94 | 3,60 ) 3,28 | 2,94 | 2,60
10888
12 | H3gesns BRICOKOOTHEYTIODHBIE
XpomomarHe3uTossie o OCT 2950 - 2,74 | 2,71 | 2,54 | 2,36 | 2,18 | 2,01
5381
13 | Kupnsd rIHHSHBHE 0ObIKHOBEHHBIH -
10 TOCT 530 1700 - 0,56 | 0,59 | 0,70 | 0,81 -
14 | H3genus NneHOKMATOMHATOREIE
Teronsomuuosnsie no FOCT 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 -
: T T T
| . L—:) 37

™ i Q\‘::: N
[ I P W IR Sy




CII 27.13330.2017

Koad¢imueHT TeIonposoAROCTA 4,
B1/(M -°C), OrHeynopHeixX |
Cpenpas HpezensHo 'rennomom(umt:?n)mn( M?:repl;anoa B CyXOM
Ne TNOTHOCTE B | JIOMYCTHMAA COCTORHHH IIPH cpeaxel TeMneparype
wr Mengmct o7, | T wareranc
e oC B CEYEHHH 3JIEMEHTa, °C
50 100 | 300 | 500 | 700 | 900
16 | Wspema AMaTOMHTOBEIS
TemIOM30AIHOHHRE IIo 'OCT 500 900 0,12 | 0,13 | 0,19 | 0,23 | 0,28
2694
17 | Toxe 600 900 0,14 10,15 [ 0,21 | 0,25 | 0,30
18 | Mars: MEHEpanoBaTHEIE
TIPOIIMBHELIE HA METAIUTHYECKOH 75-100 600 0,05 | 0,06 | 0,11 | 0,15 -
cerke mo 'OCT 21880
19 | Martsl MAHEpaNnoBaTHEIE
npommBrHe mo TOCT 21880 125 600 0,05 | 0,06 | 0,11 | 0,16 -
20 | Towxe 150 600 0,05 | 0,06 | 0,11 | 0,16 -
21 | IlmT! ¥ MaTh
TENNOH30IALMOHHEIE 13
MHHEPANEHON BATHI HA 5075 400 0,05 { 0,07 | 0,13 - -
CHHTETHYECKOM CBA3YIONIEM 110
T'OCT 9573
22 | Toxe 125 400 0,05 | 0,07 | 0,11 - -
23 | Toxe 175 400 0,05 | 0,07 | 0,11 - -
24 | Mats! TCIIORIOIALHOHKEE W3 BATHL | )5 100 | 0,05 | 006|012 018024031
KAONMHOBOTQ COCTABa
25 | Toxe 300 1100 0,06 | 0,07 | 0,13 | 0,19 | 0,25 | 0,35
26 | H3zmemia u3 CTEKIAHHOTO
IITaneJiLHoro BonokHa mo N'OCT 170 450 0,06 { 0,07 | 0,14 - -
10499
27 | Ilepautodocdorenepsle m3aenns
6e3 rHApOM3OIALHOHHOTO 200 600 0,07 | 0,08 | 0,10 | 0,12 -
YIPOYHAIOMIEN) NOKPAITAA
28 | Toxe 250 600 0,08 10,09 | 0,11 0,14 -
29 | Toxe 300 600 0,08 [ 0,09 | 0,14 | 0,16 -
30 | IepnuToneMeHTHEIE M3ETHT 250 600 0,07 { 0,09 | 0,13 | 0,16 -
31 | Toxe 300 600 0,08 | 0,10 | 0,14 | 0,17 -
32 | Toxe 350 600 0,09 | 0,11 | 0,15 | 0,18 -
33 | lepmuTokepaMUUecKHe H3TETHA 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 | H3BeCTKOBO-KPEMHE3EMHCTHE 200 600 0,07 | 0,08 | 0,10 | 0,12 -
mwnemia no FOCT 24748
38 | Hamenns Ha OCHOBE KPEMHE3EMHOTO 120 1200 0,06 | 0,07 | 0,10 | 0,14 | 0,17 | 0,21
BOJIOKH&
39 | CamennroBrle H3HEIHA 350 500 0,08 | 0,09 | 0,11 - -
40 | CaBeNnWTOBEIE H3NENHH 400 500 0,09 | 0,10 | 0,12 - -
41 | BynxaHHTOBBIE H3OCIHA 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 | IeHOCTEKIO 200 500 0,08 | 0,09 | 0,13 - -
45 | AcGecTOBEPMHKYIHTOBBIE [UIHTEH 250 600 0,09 [ 0,11 | 0,16 | 0,21 -
46 | Toxe 300 600 g,10 | 0,11 | 0,16 | 0,21 -
47 | Toxe 350 600 0,10 | 0,12 | 0,17 | 0,22 -
48 | V3penus My UTHTOKpeMHe3eMHCTEIE
OrHEYNOPHEIE BONOKHUCTHIE
TEIIOM3ONALHORHEE Mapki MKPB 350 1150 0,11 |1 0,12 | 0,15 ] 0,19 | 0,22 | 0,29
-350
49 | waToMHTOBad KpoIlKa 500 900 0,01 | 0,03 { 0,06 | 0,10 ) 0,13 | 0,17
38 | :
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Koa(puIueHT TeIUIONPOBOIHOCTH 4,
C I Br/(M -°C), OrHeyNmOpHEIX 1
PEIHiA PEICBHO | e OM3ONAITMOHHEIX MATEPHATIOR B CYXOM
Ne M TUIOTHOCTR B | AOIYCTHMAA COCTOSIHMH NP cperHedl TeMIlepaType
W aTepAaTL! CYXOM TeMNeparypa MATepHANOR
coc[':‘lc.)/tgﬂﬂ, npmoegemm, B CEUEHMH peMenTa, °C
50 100 | 300 | 500 | 700 | 900
ofoxcoxeHas 600 900 0,03 | 0,04 | 0,09 | 0,15 ] 0,20 | 0,25
50 | Bepameymer gonyseninfi 1o FOCT | 199 1100 | 0,07 | 0,09 | 0,14 | 0,20 | 0,26 | 0,31
51 | Toxe 150 1100 0,08 | 0,09 | 0,15 ] 0,21 | 0,27 | 0,32
52 | Toxe 200 1100 0,08 | 0,10 | 0,15 ] 0,21 | 0,27 | 0,33
53 | AcGosypHr 600 900 0,17 [ 0,18 | 0,21 | 0,24 | - -
54 | KaproH acGecToBhii o } -
TOCT 2850 1000-1300 600 0,i6 | 0,18 | 0,20 | 0,22

IIprmegaHus

1 Ko3huuueHT TEnNonposoAHOCTH A OTHEYNOPHEIX (IMYHKTH 1-13) H TeNnOMzONAMMOHHBIX (MyHKTH 14-54)
MATEPHAIIOB ¢ ECTECTREHHON BIIAHOCTREO MpH cpefHeii TeMIepaType HarpeBa MaTepHalia B CeUeHHH 3eMeHTa no 100
°C ¢lIeAyeT NMPHHMMATH N0 TAGIUYHRIM AGHHEIM, ¢ YBelTHIeHIEM COOTReTCTBEHHO Ha 30 % 1 10 %.

2 Koapduigwenr TeNIONMPOBOAHOCTH A GNA FNPOMEXYTOYHEIX 3HaueHHH TeMIepaTyp ONpEAenseTcs
HETEPNOTAOHEH.

6.8 Tepmuraeckoe compoTusieHre Ro (M2-°C/BT) HeBeHTHIMpyeMOH BO3AYMHOM MPOCIOAKH B
3aBHCHAMOCTH OT TEMIIEPATYPHI BO3AYyXa H HE3aBHCHMO OT €€ TOJIIMHBI M HanpaBJCHHA CICIyeT

MPHHAMATE PABHEIM:
0,140 ............ nipa 50 °C;
0,095 ............ upa 100 °C;
0,035 ............ mpu 300 °C;
0,013 vevvenn. npu 500 °C.

Jns npoMexyTOUHEIX TeMIepaTyp TEpPMHYECKOS CONPOTHBICHHE BO3AYIHHOH IPOCHOHKH
IPUHEMAETCH 110 MHTEPIOIAIIHM.

6.9 Ilpr craumoHapHOM HarpeBe KOHCTPYKIMH, COCTOALICH M3 n-CIIOEB, K Hadane 0TCIeTa CIIoeB
CO CTOPOHH §oJiee HarpeTod ITOBEPXHOCTH TEMIEPATYPY Marepuala f, MEXIy clIoiMH n-1 H n
PaccIMTRIBAT N0 hopMyne

ty, =t - (-—+§:IR ] (6.2)

TeMnepaTypy MaTepuana Goliee HarpeTO MOBEPXHOCTH /5 PACCYHTHIBAIOT IO (opMyIIe
1
n=1t-0—, (6.3)

a TEMIICPaTypy MarTcpHaia MCHES HaI'pe’IOI‘"I MMOBEPXHOCTH fes - TIO li)opMyne
1
fos = f, _Q[;+ZRT’}' (6.4)

B Tpexcroiinod KOHCTPYKOHH TEMIEPaTypy MaTepHana MexAy OepBEIM M BTOPEIM CIOAMH,
cauTasd CIOH OT Oojiee HATPETOH ITOBSPXHOCTH, PACCIUTHIBAIOT IO GopMyJe

t=1t, - Q(al +R J , (6.5)

a MeXy BTOPEIM U TPETBHM CIOAMH — II0 hopMyIe

\ E3 I—"\‘::a:= 39
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tr=1, —Q[l—+ R, +R2]- (6.6)
al
TeMmeparypa Mettee HarpeToOH TOBEPXHOCTH TPETRETO CIIOS PaBHA
1
fes=t,—Q[a—+R,+Rz+R,J- 6.7)
Tennoroit motox O (B1/M?) onpeAensioT B3 BEIPaKeHHs]
1
0=—(-1,), (6.8)
RO
The 4 —  TeMmepaTypa BO3AyXa HPOH3BOACTBEHHOTO IOMEINEHHS MMM pabouerc npocTpaHCTBa

TEILIOBOTO arperara;
le — TeMIepaTypa HapyKHOTO BO3JIyXa.
Conpotusnenue Tennonepenaie Ro (v?-°C/BT) MHOTOCTOMHOM KOHCTPYKIME PABHO

1 1
Ro=—+R+R+.+R_+R +—, (6.9)
o, a,
L) S 0,. ()
e Ri= =ty Rz=ZL; .5 Rur=-""; Re= 2
’?1 ;1"2 j‘ -1 /?'n
Ry, Ry, ..., Rui, Rn — TeCpMHYECKOE CONPOTHBICHHE MATEPHANA B OTHCNBHEIX CAOAX KOHCTPYKIIHH,
NPOHYMEPOBAHHBIX CO CTOPOHEI HArPeBAEMOil MoBEpXHOCTH, M2 -°C/Br;
81, 02, «., On.1, 0  — TONINHHA OTACHBHBIX CIIOEB, M;
A, A2, o, Mal, An — KO3QUUHMEHTH TEMNONPOBOAHOCTH MATEPUAIOB B CHOSX KOHCTPYKITHH,

NpAHMMaeMEie B 3aBUCHMOCTH OT cpelHei TeMitepaTyphl ciost, Br/m-°C.

6.10 Iipm pacdyere pachpefieNeHHA TEMNEPATYPhl MO TOMNHMHE KOHCIPYKHMH HEOGXOIMMO
YUHTHIBATE PaslIMIMe IUIOMaAcH TeIIOOTAAIOmEH BHYTPEHHEH H HapyXKHOMH IIOBEPXHOCTEH:

MPE XPYroBOM OYePTaHHH, eCJIM TONIMHMHA CTeHKH Gonee 0,1 HapyxHOrO AMAaMeTpa;

IpH KBalpaTHOM WJM HOPAMOYTONBHOM OYESpPTAHHH, €CJM TOMIHMHA CcTeHKH Oonee 0,1 mmHHEL
Gonbmeit cTOPOHEL,

IpH TIPOH3BONLHOM OYEPTAHWH, €CMHM pasHHIA B IUIOLIANSX TEMICOTAAIOUMX BHYTPeHHeH M
HapyXHO# mosepxHocTeii Gomee 10 %.

JInst TpexcioiHOM KOHCTPYKIAY OTPAXKICHHA € YUETOM Pa3IyiHA B IUIOMAANX TEIIIOOTIaI0MHUX
BHYTPEHHEH A5 H HAPYXKHOM Aes NOBEPXHOCTEH:

TeMIleparypa MaTeprana Goliee HarPETOH NOBEPXHOCTH

=1 - Y ; (6.10)
o4,
TeMII€paTypa MaTeprana MeXAyY II€PBBIM H BTOPBIM CIIOAME
1 2R
o1 =ti- +—1;
-Q [aiAi, 4, +AIJ 611

TEMIIEpaTypa MaTcpdaia MEXIY BTOPEIM H TPETHHM CIIOAMHA

1 2R, 2R
12 =1 - + L+ 21,
-0 (a,.A" A+ 4 A+ AZJ (6.12)

TEMIEpaTypa MCHCES Harpe'rofi MOBEPXHOCTH TPETHET'O CIOA

40
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I 2R 2R 2R
les =1 - L 4 . .13
o=t (a,.A,., T A 44 A2+A,,J (6.13)
ConpoTuBnenye TelUIONepeAaIs KOHCTPYKIMH PACCIHTHBAIOT IO opMyIe
1 2R 2R 2R 1
L 2 2 (6.14)

o = + + + +
a: Ar’: Ais + AI Al + AZ AZ + Ae: aeAes
rae Ais | Aes — PacCYCTHBRIC INCLIAIH TCILTOOTAAIOITHX BH)"I]JBHHCI:'I H Hapyxa-roﬁ ﬂOBCpXHOCTeﬁ;

Ai13 A2 — pacyeTHEIE IIIOMATH KOHCTPYKIHAHM Ha TpaHMIle MeXAY IIEPBEIM M BTOPEIM ¥ MEXIY BTOPBIM
¥ TPETEHM CIIOSIMH.

6.11 Temneparypy GeroHa B CEHEHMAX KOHCTPYKLUH OT Harpesa IpH JKCIUIyaTallHH CIETyeT
ONpPEAEIATh TENIOTEXBEMYECKHM DPACYeTOM YCTAHOBHBIMErocA TEIUIOBOrO TIOTOKA IPH 3alaHHO# IO
IpOeKTy pacdeTHOH TeMuepaType pabo€ero IpOCTpaacTBa WJIH BO3TyXa IPOHM3BOACTBEHHOTO
TIOMEMEHAS.

Jlns KOHCTpYKITMi, HAXOAIIMXCA Ha HApY:XHOM BO3Lyxe, HauOoNpIIMe TeMIepaTypsl HarpeBa
GeToHa W apMarypel ONpENElLTOT IO pPacueTHOH JeTHel TeMmmepaType HapyXHOTO BO3ZYXa,
nprHEEMaeMo¥ Mo cpexHell MakCHMalRHOH TeMmeparype HapyXHOro BO3dyxa HaumGonee XapKoro
Mecslla B patiore crpoutensersa o CIT 131.13330.

BrrmcneHHBle TeMIepaTypsl He JO/DKHEI [PEBHIOATh 3HAYEHHHE MpefcibHO NOIMYCTUMEBIX
Temmeparyp npuMeHeHns Geroros mo I'OCT 20910 u apmatypst - o Tabmune 5.11.

6.12 B peGpHCTHIX KOHCTPYKITHSX, KOTIA HapYKHEIE IOBEPXHOCTH GETOHHBIX pebep A TEILTORO#H
H30JIALIHM COBNAAAIOT, pacdeT TEMIlepPaTyphl B 0€TOHe MpOBOALAT 0 cedeHmio peGpa. Ecnu Geromnbie
pefpa BRICTYIIAIOT 32 HAPYKHYIO HOBEPXHOCTD TEIJIOBOH H30JSAIIHM, pacueT TeMIepaTyps B Herone
pebpa BLMONHAIOT IO METOJEM pacdeTa TEMIEPaTypHRIX Nofielf HIH OO COOTBETCTBYIOIMM
HOPMATHBHBIM JOKYMEHTEM.

6.13 Ipu pacdeTe CTATHYECKH HEOMPEASIHIMEIX KOHCTPYKIIMIE, IIpefHasHa9eHHBIX LA paboTEl B
YCIOBUAX BO3JICHCTBHA TEMIICPATYP, TEANOTEXHHYESCKH pacdaeT cienyeT IIPOBOMUIL HA pacdCTHYIO
TeMIepaTypy pabGodero IpocTpaHCTBa H HA TEMIEPaTypy, BEIBRIBAIONIYIC HauOoJBIIHE YCHIHA,
onpenensemsie o 4.14.

IIpu pacuere BanGoMBLIIHX YCHIHR OT BO3AEHCTBAA TEMIIEPATYPE! B KOHCTPYKIHAX, HAXOAAMHXCA
HAa HapyXHOM BO3fyXe, Temmeparypy OeToHa M apMaTypbl BBIMMCIAIOT IO PacueTHOH 3mmHel
TeMIIEpaType HapyXKHOrO BO3[yXa, IpHHMMacMOH MO TeMIepaType HapyXHOro Bo3gyxa Hanbonee
XOJNOAHOM NATHAHERKH ¢ oOecnegenroctsIo 0,92 mo CIT 131.13330.

Pacuem depopmayuii om sozdeticmeus memnepamypot

6.14 Pacuer nedopmanuii, BLI3BAHHEIX HArpeBaHHEM M OXJKIOCHHCM OCTOHHBIX M
JKeNC300€TOHHBIX AJIEMEHTOB, CleyeT IPOBOAHTE B 3aBHCHMOCTH OT HAIAYMA TPEIIHH B PacTAHYTOR
30He GeTOHA ¥ paclpe/ielleHns TEMITEPaTYpPEl GETOHA IO BRICOTE CEUEHHS JNEMEHTa.

6.15 Ilpu pacyere 3HEMEHTOB, MOARSPIAOMMXCA HAPERY, MONOXKEHHE IEHTPA THKECTH BCETO
cedeHHs GeTOHa HIM €ro CKaroif 30HEL, 4 TAKKE CTATHYECKHH MOMEHT H MOMEHT WHEpPHMH BCEro
CedeHHA ClICAYET OILpe/icHsTh, IPHBOAA BCe cedeHHe K HeHarpeToMy, 6osiee mpouHoMy Getony. s
3ITO# LiCIM XIpH pacdeTe ¢ HcHons3oBameM DBM ceuernne o BbicoTe pasGuBaeTcs He MEHeEE YeM Ha
YETEIPE JaCTH.

6.16 Ilpu pacdeTe DO NPOYHOCTH, HE(POPMANEIM H PACKPHITHIO MM 3aKPHITHIO TpemuH 63
Hcnone3osanua OBM npa npaMommHeiiHOM pacnpelleNledud TeMIlepaTyphl GeTOHA [T BRICOTE CEYeHH
3NMEMEHTa JOMYCKaeTcs pa3GHBaTh CEUeHHS COINIaCHO CICAYIOIMHAM TpeboBaHUsIM.

Jlna anemenTa, BEIIONHEHHOrO B3 OfHOTO BHAa GeroHa, ecnu Temmeparypa Gerona HambGonee
Harpetoii rpanu He npepsmmaer 400 °C, cedeHwe He pasOmBaeTca HA 9JACTH, H MOMEHT HMHEPHUMH
TIPHBEICHHOTO CEYEHA IPHEAMAETCS PABHEIM

)
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2
bea = A';dzh . (6.15)

IIpH KpaTKOBpEMEHHOM HaTpeRe NPUBE/ICHAAS IIOINANL GeToHa
AE

E, 6.16)

Ared =

rae Ep — MORYIB ynpyrocTd Harperoro G6eToHa, pacCIMTHIBaEMELi Ho dopmyie (5.5).

6.17 Ecim Temueparypa GeroHa HamGollee Harperoif rpaHH cedeHHs npeshmmaer 400 °C B
TIPAMOYTOJIbHOM CEYEHWH 3AEMCHT2, BRITOJHECHHOM H3 OJHOTO BHAAa GeTOHA, CeueHHE IO BLICOTE
Ppa3GHRBAIOT Ha JBE JACTH, JIMHUA pa3fiella 0/DKHA IPOXOAUTE 1o HETOHY, HarpeToMy 0 TEMIICPaTyphl
400 °C.

B ZByTaBPOBBIX M TABPOBHIX CEYEHHSXK INEMEHTOB, BENIONHEHHEIX H3 ONHOTO BHAA GETOHA, IHHHUS
paszena JOJDKHA NPOXOMUTH IO TpaHulle MexXAY pe6poM 1 monxo# (pucyHOK 6.1).

B anemenTe, cedyeHne KOTOPOTo IO BBICOTE COCTOMT K3 Pa3sNMIHEIX BHAOB O€TOHa, IHHAA pasaeia
JOJDKHA IPOXOIMTH 110 IPaHrIe OETOHOB.

IIpH KpaTKOBpEeMEEHOM HATPeBe PHBECHHAA IIOIIANE Ared i IULA i— YACTH CEYEHHA, Ha KOTOPHIE
pazbuBaeTCs Bce cedeHHe dIeMeHTa, PACCTHTHIBAICT 10 GopMyIe

A= 2200 6.17)
Eb

rae Ep,; — Moxyns ynpyrocTd 6eroHa i yacTH cedeHus onpepensior o gopmyne (5.5), B KoTopoi
ko2t dunuent Sy NPAHAMAEIOT B 3aBUCHMOCTH OT COCTaBa H TeMIepaTryphl 6eToHa B IEHTpe TKECTH
nIoiany i-i wactu cevenns. Koathdunuent Sy nonyckaetca onpeneisrs B 3aBHCUMOCTH OT CpeiHEH
TeMiepaTypsl 6€ToHa i-if 9acTH cedeHHs.

6.18 Jlna ameMeHTa, cedeHME KOTOPOrO II0 BRICOTE COCTOHT M3 TpeX BHOB OeToHa HIM
MIBYTABPOBOI'0 CEYEHMs, BRITOJIHEHHOTO U3 OJHOTO BHAa HeToHa, eciid TeMnepaTypa GeTona Hanbonee
Harperoi rpaau npessmiaet 400 °C, ceueHne pasbHBAOT Ha TpH JacTH (pHCYHOK 6.1).

42 r{? LR
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a - Ha JBe 4acTH; 6 — Ha TPH 4acTH; 6 —Ha yeTsipe YacTH; I T. — 1leHTp TAXKecTH npHBEAERHOTO CEYCHHS,;
t51, b2, .. fni — HaMOONBINAY TemMnepaTypa GeToHa 1-if, 2-i, ... /-i gacTeii ceuenus

Pucynox 6.1 ~ Cxembl pa3GHBKHE HA JaCTH N0 BLICOTE NPAMOYroJLHOr0, TABPOBOTO H ABYTABPOBOIO
ce9eHHH 2JIeMeHTOB

6.19 Bo Bcex cmyyasx pacHeTa apMaTypy paccMaTpHBAIOT KaK CAMOCTOATENBHYIO YacTh CEUCHH.
[Tnomazxe Harperoit pacTsHyTOH As H cxarolt As' apMaTyphl IPHBOJAAT K HeHArperoMy, Golee
npodHOMY 6eToHY O dopMmyne

Asred = Asat; (6 1 8)

As'red = 4s'a’ {6.19)

rae Asred, As' red — COOTBETCTBEHHAS PHBEICHHAY IIJI0INAIEL PACTAHYTOR H C)KaTOH apMaTypEL.
KoaddbuupeHTs! mpuBeieHNs apMaTypsI K 6osee npouHomy GeToHy:

L L o i
FAZTR e
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PacTAHYTOH apMaTyphi
E,
a= : 6.20
Z (6.20)
cxKaToR apMaTypHI
E !
a'=s, 6.21
A (6.21)

rae Es, Es'—MOXymH yOpyrocTH pacTAHYTOM M COKATOM apMaTypHl, KOTOPEIE ONPENENsIoT 10 GopMyIre
(5.19).

6.20 IlpuBesicHHEIH MOMEHT HHEPITAH /- JaCTH CEUYCHHA

L _A o (622)
AT T

PaccrosHue OT IeHTpa TDKSCTH i-# JacTH cedeHHA N0 HaMMeHee HarpeToi IpaHn SJIEMEHTE,
OTHOCHTENHHO KOTOPOH OUPEEIAIOT LEHTP TDKECTH CeIeHHA

yi=h—2h+ 05 hi. (6.23)

PaccrosHHe OT NEHTpa TAXKECTH i-H 9acTH CEYCHHA N0 LIEHTPA TAKECTH BCEro NpHBEIEHHOIO
cedeHHs

Ybi = Yi= Y1 (6.24)
6.21 TemneparypsaoOe YAIMHEHHE LIEHTPa THKECTH i~} YacTu 6eTOHHOro ceyeHus (PHCYHOK 6.2)
Cpits; + Cpinilpint
= 6.25
’ 0,5k, (6-25)

H ero TeMIIepaTypHas KPUBH3HA

(6.26)

3

1) _ Guilsi ~ Fpinlpin
rJi k,

(4

THe O, Wpri+1 — KOIPHHOAEHTEL, MPAHAMAEMBEE 110 TabIuIE 5.6 B 3aBMCAMOCTH OT TEMIICPAaTYPHl 6eToHA
6onee m Medee BarpeTo¥ rpaHH i-i 9aCTH CEICHHA.

C ygeToM KayJI0M yacTy cedcHrn 6eToHa H apMaTypH ONPEAENSIOT IIOIAE Ared, CTATHIECKHH
MOMEHT Sred # MOMEHT HHEPUHH Jre4 BCETO IPUBEICHHOIQ CEICHAA OTHOCHTENHHO €ro HEHTPa TAKECTH.

Ared = Z Areqs + A'sa + A'sa’ (6.27)

Srea=Z Aredi Vi + As'a + A'sa'(h-a) (6.28)

Drea = Z Fredi + Z Areai* yo + I + I’ 6.29)

e Iy = (e — af’ A (6.30)
L'=(t-y—aY4'a (6.31)

PaccTosiHHE OT LEHTpA THMKECTH IPHBEHCHHOTO >Xele206eTOHHOrO CedeHHA A0 HaMMEHes
HarpeToro Wi Haubomee pacTAHYTOT0 BOJOKHA PAaCCUMTRIBAIOT O (hopayle

(6.32)

4 3 HAECD

|
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1. 3 6) B) r) )
T S . 7 7 .
= l Qi lg"‘i/ Olesi toi - od
53 > sa| tein - Olbti+l toist | e =
Obtit+] Cesi+!
lesi+1 Toivt

a — TeMIepaTypr Getona; 6 — AedopMaIn YIIMHEHAS OT HATPEBA; ¢ — HANpPsUKeHHA B GeToHe OT
Harpesa; 2 — e OpPMALMHN YKOPOUYEHHA OT OCTHIBAHNS, O — HATPSHKEHNS B 6ETOHE OT OCTRIBAHMA TPH
HEeJIHHEeHHOM M3MEHEeHHH TEMIIEPaTyP 110 BEICOTE GETOHHOrO CEHMEHHA 3IEMEHTOB;

II.T. — neHTp TAMKECTH NPUBEIEHHOIO CEYSHHA

Pucynox 6.2 — CxeMpl pacnpeencaaa TeMHOEPaTyp, JepopManmii a sanparkeHHH Mo BLICOTE
GeroHHOrO ceTeHHn 3IeMeATA

Temnepamyphvie Oechopmayuu Ona snemenmoe 6e3 mpewjur 6 pacmsnymoil 3one

6.22 JIns yuactkoB GETOHHOTO M Xel1e300eTOHHOTO 3/IEMEHTA, TAE B PacTAHYTOM 30HE HE
00pa3yloTcs TpPEINIMHEI, HOPDMANBHLIE K IIPOXONBHOM OCH 3MeMeHTa, JeOpMaOMM OT Harpesa

BBIYMCILTIOT COTIIACHO CIENYIONHM TPeGOBAHMAM.
a) CeveHne 3eMeHTa IPUBOIKTCA K Gollee npounoMy GeToHy. YINIMHEHWE & OCH JIEMEHTA U €8

1
KPHBH3HY (—) PACCIHTEHIBAIOT 110 HopMylTaM:
¥ ¢

_ D AoaiBi iyt By,
. n (6.33)
A
1
K+ Ay yyE, +Z(;]" oy (6.34)

1
)
tie K = A'sreay'se’s + Asred ysts;
¥— K03QDHUOHEHT HAMEKHOCTH IO TEMIIEPAType, TpUHEMaeMELit 1o 4.10.

1
Vumaeaue &£; OcH i—i 9acTH GETOHHOTO CEYCHHS M ee KPHBH3HY (— (cM. pucyHOK 6.2)
r);

4

PaccUMTHBAIOT IO QOpMyIaMm:

a, bV, + Ayl -
&= biilbi Y yi b:+lb+l(hi yy‘J; (6.35)
hy
L) _ Zouler — Fpisioint (6.36)
rJu B
ey 5Ty |
[ E.”!i': I\."-.‘.:LP | 45
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B dopmynax (6.15)6.35) Ared, Avedi Asred, A'sred, Yo, Yo V's Ired Jredi, Yyi IPEHEMAIOT TIO

(6.16)+6.21). .
VIUmiHeHHe & ¥ £'s COOTBETCTBEHHO apMaTyprl S 1 S’ HaxoIAT u3 GopMyI

&s = aslts; (6.37)

&' = tstl’s, (6.38)

IIe Oy — Ko3hGHmHenT, MpuErMaeMbii 110 Tabaune 5.13 B 3aBHCUMOCTH OT TEMIIEpPATYpPhl Harpesa
apmaryps S u S".

ITpu pacyere 6eToHHOTO cedeHud B GopMynax (6.33) r (6.34) yAnHHEHWE apMaTypHI &5 M €'s He
YIUTBIBAIOT.

6) Ilpu HepasEOMepHOM Harpese HeTOHA ¢ NPAMONHHEHHEIM paclpe/ielieHAeM TeMIEPATypEI O

1
BEICOTE CEUEHMs JIeMEHTa (PHCYHOK 6.3, 4) yAUMHEHHMEe OCH BJIEMEHTA & H €e KPHBH2HY (—
r [

JOMyCKaeTcs PaCCYHTHIBATE O GOpMyIaM:
= s (h _y) + abrltbly

& Yes (6.39)
h
1\ @ty —t,
[_) = b blh bt”h Y (640)
r !
THe Iy, 51 — TEMIISPATYDE! OeTOHA MeHee i O0Jlee HArPETHIX rpakeif CeueHHs;
ab, Gb1 — Kod(hGHUMEHTH JHHEHHOH TeMIepaTypHoH Xe(opMmanud OeToHa, IPHHEMAEMBIE B
3aBACHAMOCTH OT TeMIlepaTypsl GeToHa MeHee ¥ Gollee HATPETEIX IpaHeH CedcHHS 10

Tabmnne 5.6.

B) IIpu ocTEBaHMH HepaBHOMEPHO Harperoro 6eroHa ¢ IPAMONMHEHHBIM pacupeAclicHHEM
TeMIIEPATyphl IO BBICOTE CEYCHHA SJIEMEHTA OT yCaaxKH 6eToHa YKOPOYE€HHE Ecs OCH JJICMEHTA H €€

KpHEH3HY (-1-) JIOIYCKAETCH pacCUMTRIBATE IO (POPMyIaM:
r (-3

t,h=y)+a g t
Al — Ot
[lJ = Geale ~ %y, (6.42)
r 5 h

e s U Ocs1 — KO3D(GAIMEHTH IMHERHOIT TeMuepaTypHOY ycaaky GeToHa, IPHHAMAEMEIE 0 TabIAme
5.7 B 3aBECHMOCTH OT TeMIepaTyph GeToHa MeHee B 6oliee HarpeToH rpaHH CeYeHNs;

Vi, t5 B #p] — CIEIYET NPUHEAMATE 1o (6.22).

ISV -
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a) t 2 3
s % b o,
'S
= €,
uT T % Y1 A In

= <
AC =N
A o
a — BETOHHOrO H KeNe306eTOHHOTO 9MNeMeHTa 6e3 TpeluH; & — Xene306€TOHHOro ATEMEHTA ¢
TPeUIHHAMH B PacTAHYTOH 30He, PaCHONOKEHHEIME Y MEeHee HArpeToli rpaty; ¢ — TO Xke, y Gonee

HarpeToii rpany; 2 — kejie3006TOHHOTO SIEMEHTA ¢ TPEIMHAMHY IO BCelf BBICOTE CEYEHHS;
I.T. — neHTp TAKECTH NPHBEACHHOTO CEYEHHA

Pucynox 6.3 — Cxemel pacnpeRenennas temuepatyp (1), AepopManmii oT HepaBHOMEPROro Harpesa (2) B
ocTeiBanas (3) IpH HPAMOTHECHHOM H3MEHEHHH TEMIEPATYP 0 BHICOTE CeICHHS YIeMEATOB
TemnepamypHvie dehopmayuy ONA INEMEHMOE C MPEUSUHAMY 8 PACMAHYMOTE 30He

6.23 Qna ygacTkoB xkejle300eTORHOTO 9AEMEHTa, TAe B PACTAHYTOH 30He 00pa3yloTCa TPEMMHE],
HOpMAIbHEIE K NPOJOINBHOH OCH 3NeMeHTa, Ae(opMaliM OT HarpeBa pacCUMTHIBAIOT CIEXYIOIMM
obpazom.

a) Jna xene306eTOHHOTO 3IeMeHTa C TPEIWHAMHA B PacTAHYTOI! 30He, PACIIONOKECHHOM Y MeHee

Harperod rpaHm ceweHua (pHCYHOK 6.3, 6), yIUMHCHHME & OCH SJEMEHTa H e¢ KPHBH3HY (lJ
r ¢

PaCCHATRIBAIOT [0 (hopMyaaM:
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a, by, +a,,t, -y,
&= wbo Vs T Xgpy (n J’)yr; (6.43)
ho
1 —_ abltb d'asrmts
- | = —=——5y,. 6.44
("J: by 4 ¢ )

Cpeauuii x02dALUHERT TeMICPATYPHOTO PACIIHPEHHS ¢sim OTIPEAENIAIOT, HCXOJA H3 CICAYIONTHX
MOJIOKEHEH.

3a cuer cuemnieHus 6eToHa ¢ apMaTypoH Ha y4acTKaX MexIy TpemuaaMy JaedopMaiiid apMaTypel
yMmeHpmaoTcd. TeMueparypHale e opMalliHy apMaTyphl 10 IIHHE MEXIY TPEIIAHAMH HENOCTOSHHEL
CpeznHee TeMIEpaTypHOE YAINHEHRE APMATyPEI B 6eTOHE COCTABIAEST

(6.45)

Esm = Olstm Is.

IIpuess A3sMeHeHUs TeMIepaTyYpHBIX AedopManuil apMaTypsl B 6eTOHE OT HarpeBa [0 TOMY XK€
3aKOHy, 9TO M IIPH PACTATHBAIOMEM YCHIWH, 3HadcHHE cpeaHero Kosd¢HmueHTa TeMIepaTypHOIO
pacIIHMpeHys apMaTypsi B GeTOHe JIA NEPBOTO HAarpeBa PacCUMTHIBAIOT IO (hopMyIie

Gstm = Qe + (G - Qo) Ys. (6.46)

Koatdumment y;, ymrapaommii paGoTy pacTAHyroro GeToHA MeOy TpPEILIHHAMH, AL
OpaKTHYECKHX PACcueTOB [OMYCKaeTc4 NPHWHUMATH B 3@BHCHMOCTH OT IPOLEHTa ApMUPOBAHHA
TIPOZOJIEHOM PACTAHYTOM apMaTyps! 3JIEMEeHTa HiH onpenelsrs no dopmyne (8.137) CIT 63.13330.

mpu u=0,3% y:=0,7;

opr 4 =0,5% w.=0,8;

mpu 4 =0,8% ys=0,9;

mpru>1,0% ws=1,0.

6) Jnmn ydacTkoB IKene306ETOHHOrO 3NEMECHTa ¢ TpemUHAMH B pacTaHyToi 30He OeToHa,
pachooxerEHol y Oonee Harperoif IpaHH cedeHEA (PHCYHOK 6.3, B), y/UIHHEHWE & OCH DJIEMEHTa

orpenenstoT no Gopmyne (6.43) u ee KpuBH3HY (—I—J - o (hopMyne
¥

!

N @t —ayt
(r l 7 Ve (6.47)

B) Jins y2acTkoB Xene306eTOHHOIO 3IeMeHTa ¢ TPSIIMHAME II0 Beel BEICOTE cedeHus (PECYHOK

6.3, r) ynmEHEHUe & OCH SNCMCHTA U €€ KPHBU3HY (l) PacCIATHIBAIOT IO hopMynam:
r t

&= a.:lmt.: + a:lmt: . (6 48)
2

l = a.mnts —a;mt.:

[rl e (6.49)

The s ufs'— TeMmepaTyphl apMaTypHI COOTBETCTBEHHO S H 5
t» — TeMmIeparypa 6eToHa cXaToii rpaHA CEYEHHS,
Ostm, @'sem — KOPPHIHEEHTEL, onpenenseMele o hopmyne (6.46) mna apMarypu Su S’
o5 — K03¢(DHIDEEHAT, DpHEAEMaeMbii N0 Ta0Hne 5.6 B 3aBECAMOCTH OT TeMIlepaTyphl 6eToHa
6onee HIM MeHee HarpeToi rpaHu cedeHns;
y: — mpuHEEMaercd mo 4.10;

48
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a’'— TonmuHa 3amUTHOTO c1og 6oJee HArpeToit rpaHy.

|
r) Ilpu pasHOMEpHOM HarpeBe XeNe300eTOHHOrO 3JIeMEHTa KPHBH3HY (—J OCH SJIEMEHTa
r t
JOITyCKaeTcs IPAHHIMATE PABHOH HYINO.
B xene300eTOHEBIX 3neMenTax H3 00BITHOr0 OeTOHa IpH TeMmeparype apMarypht 40 100 °C 1 u3
xapocToiikoro 6eToHa HpH TeMmeparype apmMaTypsl fio 70 °C 118 y9acTKOB ¢ TpeIMHAMHE B PaCTAHYTOH

1
3one beToHa JOMYCKAaCTCA ORPCACIATh YAMMHCHUE OCH JJICMEHTA £: H €€ KDUBH3HY (— no d)opmy.naM
r !

(6.39) u (6.40), xax nns GETOHHBIX 37€MEHTOB 0€3 TpEImuH.

6.24 JIns y9acTKOB xene300eTOHARIX 3JIEMEHTOB, I/IE€ B PACTAHYTOH 30HE 00pa3yioTcd TPEIIHHE,
HOpManbHEIE K IPOXOJBLHOR OCH 3JIeMEHTa OT ycaaky GeToHa, IpH OCTHBAHMH YKOPOUCHHE &5 OCH

3NIEMEHTA K €€ KPUBH3HY [l] JOIMyCKaeTes HaxoMuTh o dopMynaM (6.41) n (6.42).
r [~
6.25 llperensHO momycTHMEBlE AedopMalfiy OT BO3HCHCTBHA TEMIICpaTyphl B 3JIEMEHTaX
KOHCTPYKilMH, B KOTODHIX TpeOyercs HX OrpaHHdeHHe MpH HAarpeBaHMH H OXJAXACHHH, CIeTyeT
YCTaHARIHBATE B HOPMATABHEIX JOKyMEHTAaX II0 NPOEKTHPOBAHMIO COOTBETCTBYIOIMMX KOHCTPYKUHH, a
TIPH HX OTCYTCTBHH — YKa3BIBaTh B 32/laHHH Ha IPOCKTHPOBAHHE.

Pacuem ycunuii om sosoelicmeus memnepamypst

6.26 Onpenenende YCHIHI B CTATHIECKH HEOIPEASIHMMEIX JKee30GeTORHEIX KOHCTPYKIHAX OT
BO3NEHCTBEY TeMIepaTyphl cIeNyer IIPOBOAMTH NO (GOPMyNaM CTPOHTENLHOH MEXAHWKH, ITyTeM
TIOCNIEAOBATENLHEIX MPUCTIKEHHIH C IPHAATHEM ACHCTBHTENHHOR JKECTKOCTH CCYEHHH.

Ecma onmpenenenue yCuiHii B INIOCKO#H CTATHYECKH HEONpPEASIAMOH CHCTEME IPOBOAAT METONOM
cul, T0 B ofmeM ciyyae mepeMeineHHs 10 HANpaRiIeHHIO NHIDHHX HEH3BECTHEIX B CHUCTEME
KaHOHAYECKHX YpaBHEHHAH BEMHCIAIOT 11O (bopmy.lle

s= Y j J’ Zj Q’Q” , (6.50)

rA€ Aredr, Dx — NpHBENeHHEIC INIOMANs M JKSCTKOCTh JIEMEHTA B CEUCHHAX, ONPEACHACMEIC IO
dopmymam (6.17) Hacrosmero cBoma npasi # (8.43) CIT 63.13330.

B soipaxenun (6.50) M HeMaCCHBHBIX CTEDXHEBHIX KOHCTPYKIHH TPETHHM HHTEIDAIOM,
YYMTEBAIOMKM JeopMande cIBHTa, MoxkHO 1npeHeOpeds. [Ipm pacueTe Kene3o6eTOHHBIX

M "
H3rAGaeMEIX, CKATHIX KM PACTIHYTRIX 3IEMEHTOB, KOTAA €9= v 2 0,8k, ¢ AocTaTOYHOM 1NA pacueTa

TOYHOCTBEH) MOXKHO HE YYHTHIBATE M BTOpPOH HHTCIpai, Bmpamalonmﬁ OpOAOABHEIC JIC(I)O[JM&.[IHH
3JIEMCHTOB.

6.27 Ec/ HCKIDOYKTS BO3MOKHOCTD XPYIIKOTO Pa3pymIeHus, TO COIIaCHO TEOPHH IIPOYHOCTH, 33
NPEACIBHOE COCTOSHHE KOHCTPYKIIMH NPHHUMAIOT TaKO€ COCTOAHHME, KOTAR MPH MOCTOSHHOM YCHIINH
3HaUHMTENEHO yBelMampalorcs AedopMaunn. Takoe COCTOAHHE KOHCTPYKIMH XapaKTepH3yercs
obpasopanmeM NIACTAYECKHX INAPHAPOB C NpEBpalleHHeM CTaTHYecKo# cucTeMBl B MexanusM. [Ipa
BO3JCHCTBAH TONLKO TEMIEPAaTYPHBIX YCHWIHH MpefeNbHEIM COCTOSHAEM KOHCTIPYKIMH ABNIAETCS
obpasopaHue IUIACTHYECKHX UIAPHWUPOB C IIEPEXONOM CHCTEMEI B crarwdecku onpefgeimimyio. C
ofpazopaBmeM IUIACTHYECKMX INADHWPOB CHIDKAIOTCH TeMIEpaTypHBIC YCHIMS, HO paspyIneH#s
KOHCTPYKIIAH HE TPOUCXOMHUT.

6.28 Jins KOHCTpYKIMiA, 32 HpeNenbHOES COCTOSHHE KOTOPHIX NPHHEMAIOT 06pa3oBaHye NEPBOTO
HAIM TAaKOro KOJMMYECTBA IUIACTHYECKHX MMAPHUPOB, KOIJA CHCTEMA TPEBPAIIACTCH B CTATHUECKH

S
B - 249




CII127.13330.2017

OImpefeMMMYIe KOHCTPYKLHMIO, pacdeT mo Hecymed cmoco0HOCTH BeAyT Ha COBMECTHOE AcHCTBHe
YCHIHIT OT TeMmepaTyphl H Harpy3kH. J{n9 KOHCTpYKUHM, 3a OpEIeNbHOE COCTOAHHE KOTOPHIX
npEHEMaltoT 00pazoBaERe MOCNETHErO IUIACTHYECKOTO IMapHHpa, KOTOa CHCTEMa HpeBpamaeTcs B
MEXaHA3M, pacdeT No Hecymell ciocoBHOCTA BEAYT METONOM TIPEAENBHOTO PABHOBECHS Ha JeiicTeHe
YCHIIHIH OT Harpys3ku Oe3 ydeTa TeMIEPATYPHEIX YCHIIHIE.

6.29 Jlna Gonpineit gacTa xene306€TOHHEIX 3JIEMEHTOR OpH BO3AEHCTBHHE TEMIEPATYPhl MOXKHO
JONYCTHTh OIpEAENCHHE XECTKOCTH i HauGollee HaNpKEHHOIO CEYeHMA OT COBMECTHOFO
BO3JCHCTBHA TEMIICPATYpPHI B HATPY3KH, NPHHUMAS €€ MOCTOSHHOH IO JUIHHE OFHO3HAYHOH SIMFOPE!
MomeHToB. Jlna Gollee TOWHOro ONpeNeNeHNA YCUIHH B IPEABAPATEILHO HANPKEHHEIX JIEMEHTEX, &
TAKOKe B CHKATHIX MIIA M3rH6aeMbx cnabo apMHPOBAHHEIX /IEMEHTaX ¢ HEHampAraeMol apMarypol, y
KOTOPBIX y4acTKH 03 TpelMuH 3aHHMMAIOT 3HAYMTENBHYIO JIHHY MPOJETa, XKECTKOCTh ONpENelaioT ¢
YHETOM pacrpefeNeHus TPEIMUH 0O AIHHE OT COBMECTHOFO BO3AeHCTBHA TeMIEPATYPH! X HarPY3KH.

6.30 KpuBu3Ay jkene306eTOHHEBIX SMEeMEHTOB TOCTOAHHOTO CEUCHHA ¢ TPEIHHAMHE B PacTAHYTOH
30H€ BEMHCIMOT M4 HauOonece HANPAKCHHOIO CEUCHHN, 4 UL APYTMX CEUYEHHH NPHHEHMAIOT
NPONOPIHOHATHGHO H3MEHEHHAIO H3rHOaIOmero MOMEHTA.

6.31 3raumTenbEAR YacTh KENe306ETOHHBIX DIIEMEHTOB B YCIOBHSX BO3ZCHCTBHSA TEMIIEPATypPEI
paboTaer ¢ TpemmHaMM B pacTAHyroif 30He. IIpH HX pacdeTe cmocoboM HOCHEI0BATENbHBIX
NpuO/DUKeHKE BHAYANE CTAaTHYCCKH HEOTIPEAeNHMYIC KOHCTPYKHHMIO PacCUMTHIBAIOT Ha RelcTRHE
HaTPY3KH H TEMMEPaTyps IpH MHAHMMAINLHOM JKECTKOCTH 3leMeHTa. JInd mpefBapuTensHO
HaOpsKeHHRIX 3IEMEETOB, pabortaiommx 6e3 TpemuH, IenecoodpasHo MM OEPBOTO NpHOINLKEHHS
OPUHHMATE XECTKOCTE JIEMEHTOB, Kak Ang ynpyrol cranud paGoTsL.

6.32 IIpe KpaTKOBPEMEHHOM HEpPABHOMEDHOM HarpeBe IO BEICOTC CEMCHHsA Jkene306eToHHOro
3JIEMeHTa TEeMIIEPAaTypPHBIH MOMEHT ¢ HOBBINEHHEM TEMIEPaTyPHl CKATOH 30HEI HApacTaeT, M TEM
YETeHCHBEHee, YeM O0JbIIe NPONeHT apMHPOBAHHH, | BHIIIE IPOUHOCTS OeTona. ITpH KpaTKOBpeMEHHOM
Harpese KpallHero BONOKHA ¢xaroii 3c0HEI GetoHa Ao 500 °C — 600 °C mabmioparoTcs HauGoIBIIHE
TeMIepaTypHEIE MOMEHTEL

MOoMeHT 0T HepaBHOMEPHOI0 Harpepa GeTOHA MO BEICOTE CedeHMs IIPH PAaBEOMEPHOM HAarpeBe
6eToHa MO ANHHE YNEMEHTA, 3aNeIaHHOrO Ha OIIOpax OT IOBOPOTA, a TAIOKE B 3aMKHYTHIX pamMax
KOJIBIIEBOTO, KBAADATHOTO H IPAMOYTOIBHOIC OYEpTaHHH, MMEIOMMX OJUHAKOBEIC CCHYCHMA,
PacCUMTLIBAIOT 110 (hopmyne

1
M.c.v,c = ("J 'Ds (651)
1

r

1
rne (— — KPHBH3Ha OCH 3JIEMEHTa OT H3MEeHEeHHS TeMIIepaTyphl, KOTOPYIO ONPeNeNAtOT 10 popMytam
!

(6.40), (6.42), (6.44), (6.47), (6.49);
D — xecTkOCTB cedeHHd, onpeaenaemMas no Gopmyne (8.143) CII 63.13330.

6.33 MoMeHT npu OCTBIBAHMH OT YCaJKH H NON3y4ecTH GcToHa onpenensiot no dopmyne (6.49),
CUHMTas KPHBH3HY PaBHOM CYyMMe KPMBH3H OCH 3JIEMEHTA IIPH OCTRIBAHHM OT YCAZKH H OT NOJ3Y4eCTH
6erona. KpuBHE3HY OCH neMEHTa NPH OCTHIBAHHUH OT yCalky OeTOHa BEMHCILTOT 10 GopMyne (6.40) n
OT Hon3ydectH GeToEa o hopMyne

1 0.8(M, - M)
- =, 6.52
(-5 65
rae My M, — MOMEHTH, BO3HHKAIOIME COOTBETCTBEHHO IPH KPATKOBPEMECHHOM H JUMTENHLHOM

BO3ZEHCTBUAX TCMITEPATYPEI.
HawmGonpmue TeMoeparypHbBIC MOMEHTSI BOSHHKAIOT NPH HEPBOM KpPATKOBPEMEHHOM HArpese.

Hpn MOBTOPHEIX KPaTKOBPEMEHHBIX HArpeBax H NIMTCIRHOM HarpeBe TEeMIICpaTyYpHBIC MOMEHTHI

MCHBINE, 9CM HpH IlepBOM HaI‘peBe.
2 Lrrn ‘,._- Y
5] { A \_rj
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6.34 TemmeparypHsle MOMEHTEI B COOPHBIX XeNe300€TOHHEIX 3NIEMEHTAX TEIUIOBLIX arperatos
3aBHCAT OT BHJA CThiKA4 apMATYpHl W HPOYHOCTH PacTBOpa B IIBe. TeMrmeparypHEIE MOMEHTHI B
3I€MEHTaX CO CTEIKOBEIMK HAKJIaKaMH M3 apMaTypH K B IIBE:

€ JeCTKHM PacTBOPOM NPOIHOCTRIO, PaBHOH IPOTHOCTA 6€TOHa — TaKHe e, KaK B MOHOMTHOM
JNEMEHTE;

¢ pacTBOPOM IIACTHIHOH KOHCHCTCHIMH, MPOYHOCTH KOTOPOTO B TPH pPa3a MEHbINe IPOIHOCTH
6erona, — cnexyer ymeHsmmTH HA 15 % ;

€ TEIUTOH30JI{AOHHEIM PACTBOPOM — YMEHBIHTE Ha 30 %.

TembepaTypHEIC MOMEHTH! B 3]IEMEHTaxX CO CTHIKAMM apMaTYphl A3 KOCHIHOK H HAKJIANOK U3
IHMCTOBOH CTaMA # U2 YFOIKoB Ha 50 % MEHbIIe MOMEHTOB B 3JieMeHTe O3 CThIKA.

6.35 IIpn coBMecTHOM BO3HEHCTBHH YCHNHI OT TeMnepaTypsl H Harpy3kH C YBeJIMIEHHEM
HATPY3KH TIPOHCXOAMT CHIDKEHHME TeMIepaTYPHBIX YCHJIHH BCHEICTBHE Pa3sBHTHA JIIACTHYECKHX
ndedopManmit 6eToHa B apMaTypel. B aneMeHTe, XKECTKO 3aieNaHHOM H2 OIIOpaX, KOrjaa MOMEHTH! OT
Harpy3KkH M TEMIICPATYPEl CYMMHDYIOTCA B OIIOPHBIX CEYEHHSAX, TEMNEPAaTYpHEIE YCWINA BIMSIOT Ha
ofpazopanne MEPBLIX IUIACTHYECKHX MAPHHUPOB, HO 3HaYeHHe UX cHinKaeTcsa Ha 50 % mn3-3a pa3Burus
OJacCTHIECKHX Aedopmanmii cxaTuA GeTOHA H apMaTyphl, HATPETHIX 0 BRICOKAX TEMITEPATyp. Y CHIHS
IIpH 00pa30BaHAA NMEePBRIX IACTHICCKHX MapHUPOB GyayT paBHEI

Mom = Mo + 0,5M,, (6.53)

e Mow, Mo 1 M; — MOMEHTEI COOTESTCTBEHHO MpH 00pa30BaHMH MEPRHIX IIACTHYECKUX [IAPHUPOR
Ha OTIOpax, OT Harpy3KH H TEMIIEPATYPHOT'O BO3AeHCTBHS.

Jo 06pa3oBanys NEepPBEIX INIACTHYECKAX MAPHAPOR Ha O0paxX XKECTKO 3a/eflagHoro a3rubaeMoro
alleMeHTa, B IpOJIeTe MOMEHT OT Harpy3KH CHHKAETCH ¥3-3a 00pa3oBaHHA TEMIEpPATYPHOrO MOMEHTa
Jgpyroro 3Haka. [focne 06pa3oBaHis OHOPHEIX INIACTHYIECKHX IIADHHPOB XKeNe300€TOHHRI MEMEHT
TpeBpalmaeTcd B CTATHYECKH ONpeNenHuMyi0 KOHCTPYKOHro. TeMmmepaTypHEI MOMEHT B IIpOJIETE
OpONaiacT, H OCTAaeTCs TONBKO MOMEHT OT Harpy3Ku. [lomHoe paspymeHne 31eMeHTa IPOACXOIUT IpU
06pa3’oBaHHM NNACTHIECKOT0 MADHWpa B CEpeJMHE IIPONeTa, KOr[A2 B HArpeToll 10 BEICOKHX
TeMIIEpaTyp apMaType pe3Ko YBEIHIHBAIOTCH IacTHIeCKHe qedopMaliyi.

f‘B ! l"‘\s___;(:‘gn
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7 Pacuer 31emMenToB GeTOHHBIX H KeJ1e300eTOHHBIX KOHCTPYKIHiE MO NpeAenbHBIM
COCTOMHHAM IIEPROH rpyniel

Pacuaer GeTOHHLIX 2]1eMEeHTOB N0 OPOYHOCTH

Ocnosrvle nonooicerus

7.1 Pacuer no NpOYHOCTH 3NMEMEHTOB GETOHHBIX KOHCTPYKIHH, NOZBEPrAOIIMXCA BO3AEHCTBUIO
NOBEINEHHEIX H BBICOKHX TEMIEPATyp, CleAyeT HPOBOJMTL INA CEdeHWH, HOPMAbHBIX K HX
npomonaeHOR ocH, Ha ocHoBe monoxenuit CIT 63.13330 ¢ yuerom mononHuTENpHEIX TpeGoBaHmi
HacTOAMIETO CBOJIA IIPABHIL.

[ng GeTOHHBIX DIEMEHTOB, IpEeJHa3HAYCHHEIX i paGoTHl B YCIOBHMSX BO3ACHCTBHA IIOBEI-
IIEHHBIX M BRICOKHX TEMIEPATyp, CHEXyeT NHPOBOAMTE pacders! MO IIPOYHOCTH Ha JeicTBHE
HPOJIOIBHBIX CKMMAIOIAX CHJI X Ha MECTHOE CokaTHE NMPH MOCTOSHHOM Harpese.

Ilpn pacuere GeTOHHEIX 3I€eMEHTOB Ha JeHCTBHe CXMMaiomelf CHIEl clefyeT YJIHTHIBATH
AedopMalliE OT HepaBHOMEPHOTO Harpera OeToHa F0 BBICOTE CeueHN, oNpeRendeMule 1o 6.22-6.25 1
8.15, cyMMUpYs MX C IKCIIEHTPHCHTETOM OPOJOIbHOH CHIIL €,. DKCUEHTPACUHTET IPOAOIBHON CHIIH €,
OTHOCHTENBHO LIEHTPa TSDKECTH NPHBEACHHOTO CEYEHHMA ONPENENAIOT Kak CYMMY 3KCLICHTPHCHTETOB
TIPOHOIEHOM CHNIBI H3 CTATHIECKOIO pacieTa KOHCTPYKIMH U CIy9aifHOro €4, OImpeaenseMoro no 4.17.

Ecmu medopManmm or Harpepa YMeHBIIAIOT 3KCLHEHTPHCHTET HPOOJLHON CHIIK €, TO HX He
YYHTHIBAIOT B JanbHemeM pacere.

Bueyenmpenno cocamete Gemonnie 3nemenmol

7.2 Pacuer BHENCHTPEHHO CXATHIX HETOHHEIX JIEMEHTOR, NO/BEPralOIIMXCs PABHOMEPHOMY H
HepaBHOMEPHOMY HarpeBy MO BEICOTE CEHEHEA ¢ TEMIepaTypoii 6eTrona Hanbonee HarperToii rpaHy Io
400 °C, HeoGxoaumo BEMOMHATE mo opMynam (7.1) m (7.3) CII 63.13330.2012, B KOTOPEIX EMECTO
PacdeTHOTO CONPOTHRICHAA 6eToHa Ry IpHEMMAETCH R, em, BEFHCISEMOE HO popmyue (5.1) ¢ yueToM
ko3¢ duuneHT yenouit paboTe 6ETOHA Ysr, IPUBEACHHEOrO B TabimIle 5.2, B 3aBHCHMOCTH OT CpeiHEH
TeMIepaTyphl 6eToHa CxaTod 30HE! CEUECHIAL

[Ipu HepaBHOMEPHOM HarpeBe II0 BRICOTE CEUCHHA C TeMIepaTypoii GeTtona Haubonee HarpeTok
rpanH Gonee 400 °C pacuer BHENEHTPEHHO CHKATHIX JEMEHTOB CAEHYET IPOBOAHTE C YIETOM PasIHIis
npouHocTH Gerona no BeicoTe cedennd. CedeHHE IO BHICOTE pasflie/fioT Ha JBE YaCTH, HATPETHIX X0
TeMIepaTyphl MeHee H 6onee 400 °C.

7.3 TIlpoBepky HpPOYHOCTH BHEUEHTPEHHO CXKATEIX OCTOHHEIX JNEMEHTOR ¢ YJETOM
conpoTHBJIeHHd GeToHa pacTSHyTOH 30HH Crejayer mpoBomuTs mo dopmynam (7.4) u (7.5) CII
63.13330.2012, B KOTOPEIX BMECTO PACUCTHOTO COMPOTHBIEHHA GeToHa Ry, clefyer nprAAMarh R,
BEMHCIAEMOE 0 hopMyne (5.3) ¢ yaeroM koahdunmenTa yeaosuit paboTsl GTOHA Yy, IPHBEACHHOIO

B Tabmne 5.2:

NP HarpeBe CO CTOPOHBI CXXKaTolM 30HEI — B 3aBHCHMOCTH OT CpelHeH TemmepaTypsi 0eTOHa
pacTIHyTOH 30HEI;

IIPH HarpeBe CO CTOPOHEI PaCTAHYTOMH 20HEI — B 3aBUCHMOCTH OT TeMNEPATYPhI 6eTOHA paCTAHYTOM

rpaHH.
HauGonemas teMneparypa Geroma cKaToll 30HBI CEYEHHs 3NIEMEHTOB HE AODKHA NPEBHINATE

OpeRelbHO ZOMYCTHMYIO TeMIIEpaTypy lpHMeHeHHA OeToHa, YKkasauHyio B FTOCT 20910.

Koaddunuent m, sxonsmuii B dopmynut (7.4) u (7.5) CII 63.13330.2012, paccudThBAIOT IO
tdopmynam (7.6) u (7.7), npuEEMas MOMEHT HHEPIHH ceUeHHs ! PABHEIM s, KOTOPHI ClEAYyET
onpegensTs 1o 6.16-6.21 6e3 ydeta apMaTyphL

[
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Hzzubaemvlre bemonnbie aneMeNmol

7.4 HsruGaempie OGeTOHHEIE ONEMEHTHI, IOABEPraloilpecs Bo3NeHCTBHIO TeMIEpaTyphl,
JOmycKaeTes NMPUMEHSTE TOJBKO B CIy9ae, €Clk OHM JIEKAT Ha IPyHTe WM CeNRaiIbHOM NOATOTOBKE,
H, B BHJIe HCKIIOYEHHS, B APYyTHX CIydasx IIpH YCJIOBHH, YTO OHH DACCIMTHIBAIOTCHA HA HATPY3KY OT
coBCTBEHHOTO Beca, H N0 HEMH HCKTIOYACTCH BO3MOXKHOCTS Hax0oXeHHs Mozell B 000pyIoBaHus.

Pacger usrufaeMeix GETOHHEIX 31EMEHTOB ClIeLyeT poBOAHTE B3 yeiaopua (7.8) CIT 63.13330, B
KOTOPOM BMECTO DACHETHOI'O CONPOTHBNeHHA OeTOHA Ry cleiyeT NPUHHUMATE Riy, BEIIUCIAEMOE IO
tdopmyne (5.3) ¢ yaeToM koddPumuenTa ycnoBuit paboTh GeToHA ji;, IPEBEACHHOrO B Tabmitte 5.2.

IIpn HeparHOMEpPHOM HATpeBE IO BHICOTE CETEHHSA ¢ TeMIeparypoit GetoHa naubonee HarpeTol
rpans cBemue 400 °C MOMEHT COOPOTHBICHHA CedeHHS /¥ CIEAyeT ONpPEENATE C Y9eTOM
XapaKTePHCTHK IIPHBEJEHHOT0 CedeHus o 6.22-6.25.

7.5 Pacder nemeRTOR GeTOHHBIX KOHCTPYKIHH Ha MECTHOE CHKATHE (CMSITHE) CIICAYET IPOBOIHTE
mo CIT63.13330 u nomonuuTembasmM TpeGoBanusmy 7.22.

PacgeT #ke/1e306€TORABIX 31EMEHTOB 10 NpOYIHOCTH

7.6 JKene3obeTOHHEIE 3TEMEHTH, pabOTAIOMHE B YCAOBHAX ITOBHINCHHBEIX H BEICOKHX
TEMIIEpaTyp, PACCUHTHIBAIOT IO NPOYHOCTH Ha JeficTBHe H3rHGaIoimiIX MOMEHTOR, IPOAONBHEIX CHIL,
OOMEpeYHEIX CHN, KPYTAIMX MOMEHTOB M HA MECTHOE NeHCTBHE HATPy3KH (MECTHOE CXKATHE H
nopojaBnABaide) Ha ocHOBe monoxkepmi CIT 63.13330 ¢ yueroM JOMONHMTENHHEIX yKasaHMi

HacTOAMETO CBOAA MPABHIL,

Pacuem no npounocmu cexenusi, HOPMATLHBIX K NPOOOALHOU OCU SNEMERMA

7.7 Bo Bcex dopmynax CII 63.13330 BmecTo pacueTHBIX compoTHBieHHi GetoHa Rp ciexyer
TIPMHUAMATE Rj,rem, OIpenenseMoe oo popmyne (5.1), ¢ yzeroM koaddunmerTa ycnopnii paGorsl GeToHa
Y, OTIPEACIAEMOTO TI0 Tabmne 5.2:

JJI 3IIEMEHTOB IIPAMOYTOIBHOFO H KONBIIEBOTO CEYEHHI, a TAKKe TaBPOBLIX cedeHui ¢ moikolH B
pPacTsHYTOH 30H¢ — B 3aBHCHMOCTH OT CpEIHEH TeMuepaTyphsl OeToHa CXaToi 30HEI Ce9EHA;

JUIS ABYTABPOBEIX Y TABPOBEIX CEHEHHI C MOJIKOMH B C:KaTOM 30HE — B 3aBHCHMOCTH OT CpenHei
TeMIlepaTyphl 6eTOHA OTAENBHO CXKaToi 30HKI pebpa M CXaTHIX CBECOB ITOJKH.

Cpexrroro TemmepaTypy beToHa cxaTol 30HB IPAMOYTONBHEIX cedeHuil mpn £< &g fomycKkaeTcs
IOPMHAMATH N0 TeMIIEpaType OeToHa, pacIoNoXeHHOTo Ha paccTosHuHA 0,2/ OT cikaroli rpany cedeHns.
Ecmu x = £rho, M ceweHHE NMOMHOCTBIO CXato (¥=h), xo3dbuiueHT ycnoBuil paGoTH GETOHA b
JoImycKaeTcd IIPHHAMATE B 3aBHCHMOCTH OT TeMIepaTyps! 6eT0Ha, pacIoNIOXKEHHOTO Ha PaCCTONHHH
0,5x oT cxkarolf rpann cedeHAs.

Ipu pacdere Ha HarpysKy HauGomnbIlas TeMieparypa OeTOHa CXKaTOM 30HEI CEICHUA SIEMEHTA He
JOIDKHA [IPEBRINATE MpefelbHO JOMYCTHEMOM TeMIlepaTyphl npuMeHeHns OeTona, ykasanHo# B [OCT
20910. TToxxy, pacnonoXeHHas B pacTAHYTOH 30HE, B pacdeTe He YUHTHIBAIOT.

7.8 Bo Bcex dopmymax CIT 63.13330 BMecTO pacHeTHEIX CONPOTHBICHHI apMaTypHI Rs H Ry ciie-
AyeT HpHHUMATE COOTBETCTBERHO Ry ¥ Rs, ompenensemsie mo (opmynaM (5.15) u (5.16) c ygerom
ko3t drunenTa ycnosmif paGOTEI apMaTypel % 10 Tabimue 5.14 B 3aBACHMOCTH OT TEMIEPAaTyphi
cooTBeTcTBYIOmEH apMaTtyphl IIpn 3TOM TemiepaTypa apMarypEl He JOJDKHA [IPEBLIMATE NPEAEIEHO
JOIyCTHMO# TeMNepaTyphl OpHMEHEHHSA apMaTyphl, yCTaHaBIHBaeMOH mo pacgeTy (Tabmuna 5.11).

7.9 Bo Bcex dopmymax CII 63.13330 ciemyer y9MTHEIBATL CHIKEHHE HAYaNBHEIX MOXyneid
yipyrocti 6eTona Ep 1 apMaTypsl Es 0T TeMIepaTypHBIX BO3AEHCTRHIA.

BmecTo HauwanpHOro Monyns ympyrocTH Geroma Fp B dopmymax CIT 63.13330 crenmyer
OpEEUMaTs Ey TP KPAaTKOBPEMEHHOM AeHCTBHY TEMIIEPATYPH M Harpyak# (1o dopmyne 5.5) u Ep npu
JUIHTETRHOM JeHCTBAA TEMIIEPATYpPH H HATPY3kH (o dopMyne 5.6).

BMecTo HawambEOro MOAYNA ynpyrocta apMarypsi E; B ¢opmymax CII 63.13330 crmemyer
npueEMats Ey (o popmyine 5.19).

5
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7.10 Tlpu ompeneneHHH TPaHMIHOTO 3HAYCHAA OTHOCHTENHLHOH BEICOTHI C2kaTo# 30HHI GeToHa &r
mo dopmyne (8.1) CIT 63.13330.2012 3madeHus OTHOCHTENBHOM Nedopmanmu cxaTtoro 6eToHa OpH
KpaTKOBDEMCHHOM HAIrPYKCHHH €52 NIPH HAUPMKCHHAX, DABHBIX Rb, tems CNICAYET IPHHHMATE IO Taﬁmmc
5.5.

IIpounocmy uszubaemelx snemenmos

7.11 Pacger mo mpOYHOCTH CedeHHi H3ruGaeMEIX SIEMEHTOB IPOBOAAT 1o Gopmynam (8.3)8.9)
CIT 63.13330.2012 ¢ yaetoM 7.7, 7.8 m 7.10.

IIpounocmy eHeyeHmpenHo cocampix INEMERMOB

7.12 Pacyer mo NpOYHOCTH HPAMOYIOJIBHEIX CEUEHHH BHENEHTPEHHO CXKATHIX 3JIEMEHTOB
aposoasT oo Gopmynam (8.10)8.17) CII 63.13330.2012 ¢ ygerom 7.7-7.10.

Ilpu pacyeTe BHENEHTPEHHO CXKATHIX 3EMEHTOB PACCTOAHME OT TOYKHA IPHIOKEHHUS IPOXONBHOM
cEIEI V 10 IHTPa TSOKECTH CEICHAS PACTAHYTOH HIIA MEHee CXXATOH apMaTypsl CIEAYET ONpeeiTs C
Y9€TOM IPOAOILHOro H3rnba (mporuba) aneMeHTa 0T HEPABHOMEPHOTO BO3AEHCTBHA TeMuepaTypEl 1o
BBICOTE CCHUEHHS 3eMEHTa ¢; N0 dhopMylie

h, —a' 7.1
0= e, .1

e = en +

rie er — BEJMYHHA OPOXONbHOTO H3rEOa (mpormGa) sieMeHTa OT HEpABHOMEDHOTO BO3NEHCTBHA
TEMIEPaTYPh! IO BEICOTE CEIEHHSA SIIEMEHTA, PAaCCIMTEIBAaEMas 0 Gopmylre

e = (), 13/8, 72)

1 ”
rae (','_‘) — KPHBH3HA ITPOJOJIBHOH OCH 3JIEMEHTA OT TEMIEPATYPHI, pacCIMThRIBACMAN 110 cl)opmynam
t

(6.34), (6.40), (6.42), (6.44), (6.47), (6.49);
I, — pacdeTHas mWHa sneMenta, onpeaensemad mo CIT63.13330.2012 (nyexT 8.1.17).

7.13 Tlpm npoBepKe NPOYHOCTH NPAMOYTONBHEIX CEJEHMH BHELEHTPEHHO CKATHIX JMEMEHTOB C
apMaTypoif, pacHONOXeHHO# y NPOTHBONOJOKHEIX B IUIOCKOCTH H3rH02 CTOPOH CedYeHHs, NpU

I
SKCLIIEHTPACHTETE MPONOIBHOR CHIIEI e < 3;-10— u THOKOCTH ZD <20 1o ycnosmo dopmyns (8.16) CIT

63.13330 crmegyeT YUMTHIBATE BIMJHHE HAIPEBAa HA HPOAONBHEN M3rHG snementa. Jig 310r0 B
topmyry (8.17) CIT 63.13330.2012 geopat koaddbuumeHT @, B N pacCIMTHBAIOT IO (opMyne

N= [/ ( Ritem Ared + ZRest As ), (7.3)

rae  Ared — IpHBEIEHHAS INIOMAAP IPSMOYIOJNBHOIO CE9CHHS, pacCUHTEIBaeMad o ¢gopMyie (6.16);
ZRcst As— cyMMa OpoH3BeIeHHA} MITOMazei IpoIobHOMH apMaTyphl, YCTaHABIMBAEMOH 10 KaXKAOH
CTOpOHE CEYESHHA, Ha PaCIETHEIE CONPOTHBIIEHHS apMaTyphl CXKATHIO, PACCUHTHIBAEMEIS
B 3aBHCHMOCTH 0T TeMIrepatyp oo hopmyne (5.16);
¢ — Ko3bdunmmenT npogonsHOro uaruba, onpegenaemsi no Tabmune 8.1 CIT 63.13330;
I, — pacveTHas amiHa sneMenTa, onpenensieman o CIT 63.13330.2012 (mynkr 8.1.17);
¢t — xO3pQHUIMEHT, YIATRBAIOMAL BIMSAHME HAarpeBa Ha TPONONLHEIA H3rHG 3JIEMEHTa,
KOTOpbIH IPYHUMAETCS PaBHEIM NIPH TeMueparype 6eToHA B IEATpE TAKECTH CEIEHHS:

100°C ..oee.... @ =0,95,
200°C .ouvrvrnnn @ = 0,90,
300°C ..vvuvnnene, 0= 0,85,
500°C ..cvvrerene. @=0,75,
700°C ... 0= 0,65

B HABOP
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IIpounocme pacmanymeix aneMeHmMO8

7.14 PacgeT IO NPOYHOCTH CEYEHHH MEHTPANEHO-PACTAHYTHIX SJIEMEHTOB INIPOBOAAT WO
tdopmynam (8.18) u (8.19) CIT 63.13330.2012 ¢ yzerom 7.7, 7.8 1 7.10.

ITpu pacdeTe IEHTPANBEHO-PACTAHYTHIX JKEIE300E€TOHHEIX AMIEMEHTOB, HEPABHOMEPHO HArpEeTHIX
no BricoTe cedenns, B dopmyne (8.19) CII 63.13330.2012 npasas wacTe ypaBHEHHA 3aMEHACTCS
CYMMOH IpPOH3BEASHHY IUIOMIANH apMATYDHI, PACIONOKEHHOH IO KaXKIOH H3 CTOPOH CeYcHMs, Ha
pacdeTHOE COMPOTHBJIEHME apMaTypel Rs u xoddumumenT ycaoBuil paboThI apMaTYpHl i
npuHUMaeMsnt mo TaGnmne 5.13 B 3aBHUCHMOCTH 0T TeMIIEPATYPhl COOTBETCTRYICIHEH apMaTypEL

7.15 Pacder no NpOYHOCTH CedeHHWH BHENEHTPEHHO PACTAHYTHIX 3NEMERTOB NPOBOJAT B
33aBHCHMOCTH OT IIOJIOKEHHMs IpofoibHOM CHIEI N o dopMynam (8.20) — (8.25) CIT 63.13330.2012 ¢

yuerom 7.7, 7.8 1 7.10.

Pacuem no npouHocmu HOPMOIbHBIX CedeHUli Ha OCHOse HeruHelinol deghopmayuonnoii modenu

7.16 IIpu pacuere MPOTHOCTH B YCIOBHAX BO3ASHCTBHA TEMIICPATYD, YCHIMA M AedopMaluH B
CcedeHAH, HOpMaJbHOM K IpPOJNONLHON OCH JICMEHTa, OHOPEACIIOT HAa OCHOBE HENHHEeHHOMH
IehopMaHOHHOH MOJIENH, HCIOJb3Ys YPABHEHMA PABHOBECHSA BHEIMHHX CHJI M BHYTPEHHUX YCHIMH B
CeYeHHH SNIEMEHTa C yIeTOM H3MEHEHHS CBOMCTR GeTOHA B apMaTypEL 0T BO3AEHCTBHS TeMIIePaTyPEL.

O6mue nmomoxeHHs pacdera, PacueTHbIE 3aBHCHMOCTH MEXZY YCHIHAMH # jaethopMauaMu,
METOHKA pacdeTa IIC NPOYMHOCTH HOPMANLHBIX CeYeHHH cleyeT MpHHMMATh Ho dhopMmynaMm (8.26) —
(8.54) CII 63.13330.2012 ¢ ywerom 7.7-7.10.

Beron mo BBICOTE cedeHHs pa30MBalOT Ha OJAGMEHTAPHBIE YYacTKH C OJHMHAKOBO
JIeOpPMEPYEMBIMH CTEPXHAME apMaryphl. Juarpammy aedopmupoBanus GeToHa Ha CHKATHE CTPOAT
IUIA cpemHEM TemmepaTyphl GeroHa cxaroit 30HEI (pucyHOK 5.1). Jlmarpammy nedopMEpoBaHHA
apMaTypH CTPOST JJI TEMIEPaTyphl € Harpesa (pucyHok 5.2). Jlo MoMenTa pa3pymeHHs cobInoaaeTcs
YCJIOBHE PaBHOBECHS BHEINHHX CHI H BHYTPEHHHX YCM/IHH C yd4eToM ILIOCKOTO JeqopMHpOBaHHsA
cegeHAd. MOMEHTHYIO OCh PEKOMEHIyeTCs BEIOHpPaTh Ha CXKaTOH IPaHH CedeHMA.

KpuTepueM HCYepIaHAs HPOYHOCTH HOPMaJbHOIO CEUeHMs ABJIAETCH JOCTHOKEHMe KpacBoit
JepopMmauneit cxaroro 6eToHa ee MPefebEOrO 3HAYCHAS €52

B cxaThIX KOJOHHAX IpH YeTHIPEXCTOPOHHEM BO3NCHCTBMH TeMNepaTyphl ONPEJENAIOT
pacnpezielicHHe TEMOepaTyp [0 CeHeHMIo kooHasL. CedcHne pazbuBaioT Ha mMONbic NPAMOYTONBHHKH C
ONMHAKOBOH TeMmIlepaTypodd HarpeBa, O/ KOTOPBIX IPHHHEMAIOT DABHOMEDHOE PpacmpelelcHHe
Hanpspxerudt. CTpoAT mHarpaMMs! ZedopMmupoBaus GeTOHa JUIA TeMIepaTyphl Harpepa CepefdHE!
TOJIMHMHE! KKAOTO y4acTKa GeToHa B qHarpaMME! JeOpMHEPOBaHMA apMaTyphl U TEMIEPaTYPH €e
Harpesa.

3a npeaencHoe 3HaveHHe AedopManmii YKODOYEHHS ¢ OZHO3HAYHOH DMIOpOi HampmKeHHH H
nedopMarii TPUHUMAIOT HpeJeNbHYI0 AeopMaInzo HamMeHee HarpeToro OETOHA B CEYeHHH IpH
OIHOPOJHOM HaNPSHKEHHOM COCTOAHMH &40 IPH EYAEBOR KPHBH3HE B CCUCHHH.

Ilo nrarpamme aedopMHpPOBaHHS A1 KOXKHOI0 yIacTKa ONPENEILIOT HanpskeHAs B 6eToHe H B
apMaType COOTBETCTBYIOINHEE NpeeNEHol AedopMaly GeToHa HauMeHee HarpeToro yIacTka.

IIpo9HOCTE CedeHu MpOBEpAeTCA U3 YPABHEHUA DABHOBECHS.

Pacaer OpOYIHOCTH KeJie300eToHHABIX 3JIEMEHTOB Ha AeficTBHe DONEPECITHbIX CHJI

7.17 Pacuer o IPOYHOCTH CedeHHH, HAKIOHHEIX K IPOAOILHOH OCH DIIEeMEHTA, IIPH BO3AeHCTBHA
NMOBEONEHHEIX M BLICOKMX TEMIEpATyp ClENyeT NpOBOIMTL Ha JeiicTBMe HONEPETHON CHIEI H
m3rubaromero MoMeHTa Ha ocHOBe HonoxeHmt CIT 63.13330 ¢ ygeToM JOHOTHUTENEHEX TpeGOBaHMIH

7.18-7.20.

Pacyem xcenezobemonnsix anemenmos RO NOAOCE Meoicdy HAKJIOHHBIMU CEHeHURAMU

7.18 Tlpu pacuere xene300eTOHHBIX SJIEMERTOB C TONEpedHOM apMaTypoii, paboTraromux B
YCIOBHSIX BO3/EHCTBHS HOBRINEHELIX M BEICOKMX TEMIEPaTyp, Ha JelicTBHE MONepeYnoil CHIIH CleayeT

.
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cobmopare ycnosue dopmymn (8.55) CIT 63.13330.2012, obecmeunparoniee OpOYHOCTE 10 GETOHHOM
MOJI0Ce MEHCTY HAKIIOHHBIMH CEYCHHAMH.

B dopmyne (8.55) CII 63.13330.2012 pacgerHoe compoTHBiIeHHe GeroHa Rs cieayer
JIOMONHATELHO YMHOXATh Ha Ko3tdhumeHT ycioBuii paGoTsl 6eTOHA 31, BPHHAMaeMELH O TabmmAne
5.2 B 3aBHCHMOCTH OT TEMIIEpaTypEl 6eTOH2 B IIEHTPEe THKECTH CEJECHHA.

Pacuem sscenesobemonHbix neMeHMO8 NO HAKIOHHLIM CEYEHUAM HaA Oeticmaue nonepeynsix Cui

7.19 Pacger xene306eTOHHLIX 3IEMEHTOB C IOIEpedHOl apMmarypoii, paboTalommx mnpu
BO3ZCHCTBHH NOBEINEHHBIX H BBICOKHX TEMICpaTyp, Ha HcHCTBAE NOMEPEYHOM CHABI ClefyeT
npoBopuTs H3 ycnomug (8.56) CIT 63.13330.2012, o6ecmedmBaromero NpoYHOCTH MO Hambonee
OIIaCHOMY HAKIIOHHOMY CEYeHHIO.

Ipu pacyete Ha AeHicTBHE NONMEPEYHON CHIILI SIEMERTOB C NONepeTHOM apMaTypolt o popMynaM
(8.57) — (8.62) CIT 63.13330.2012:

PacHeTHOE CONPOTHRIIEHAE apPMATYPHL R sy ACHONHKTENLHO YMHOKAIOT Ha KO3(QQHMITHEHT yenoBuit
paboTH! apMaTyDHI ¥, IPHHAMAEMED 10 TabmuLe 5.14 B 3aBECHMOCTH OT HAHOONBINEH TeMIIEPATYDHI
TIOHePEdHOH apMaTypsl B paccMaTpHBAaEMOM CE9EHUY;

pacdeTHOE CONPOTHBICHUE GeTOHA CATHIO Ry HOMONHHTENBHO YMHOKAIOT Ha K03bdHmuent
ycaoBHit paboThl 6eToHA }3r, NPHAHMMaeMED! o Tabnuue 5.2 B 3aBHCHMOCTH OT CpefIHEH TEMITEPATYPRI
GeToHa C3KaTOo 30HEL,

pacyeTHOE CONpOTWBIEHHe OGeTOHAa pPacTAXEHMIO Ry AOLNONHUTENHHO YMHOXAOT HAE
koo dHIMenT yenopuit paGoTsl OeTOHA Yy, NPUHAAMaeMELH 110 Tabuue 5.2 B 3aBHCHMOCTH OT CpeJiHeil
TeMuepaTypsl GeTOHA CXKATOH 30HEL

Cpemmioio TeMmepaTypy OertoHa CKaToOM 30HHI IpPIMOYIOJIBHOIO CEUEHHS JOMYCKaeTcd
OIPEAENATE IO TeMIIEPaType GeToHa, PacIONIOKEHHOro Ha paccToMHRH 0,250 OT CXKaTOH rpaHl CEHEHAS.

Kooddumuenr @2 B dopmyne (8.57) CIT 63.13330.2012 npu cpexueit Temmeparype 6erona
CKartoi 30HBI CEUEHHA CIECAYET YCTAHABIMBATE PABHEIM 1A 6eTOHa cocTaBoB (Tabnuua 5.1):

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

50 °C =200 °C ..covvveeerernrernens 2,0,

800 °C H BBIILIE ..ovcuvmeenvimenne 5,0;
Ne4,5,8,9,16-18,23 5 29:

50 °C —200°C ....corerrerrrvrermans

800 °C u Brume

Jns remneparyp B mHTepRane ot 200 °C go 800 °C koadpunmment @p2 ONpemensIOT
HATEpHONIHEHR.

7.20 Pacuer Ha neiicTBHE NONEPETHOMH CHIIEI HArHOAaEMEIX 3NeMEHTOB (€3 NolepeTHOl apMaTyphI
mponoAAT u3 ycnosHit (8.56) u (8.60) CIT 63.133304.2012, npaamman yeunust Qsw ¥ Qsw,] PABHEIME
HYINO.

ITpu sTOM pacgeTHmIe conpoTHRICHHS GeTona Ry M Ry CleAyeT AOHOMHUTENEHO YMHOXATEL Ha
ko3¢ dumEenT ycnosuit paGoTEH GeTOHA COOTBETCTBEHHO Jy M Jbr, ONpefenAeMic o Tabmue 5.2 B
33BHCHMOCTH OT CpeAEeld TeMIepaTyprl OeTOHa CXKaToi 30HE CEYeHHUs.

Bmecto koadpummenta @2 B dopmyne (8.57) CIT 63.13330.2012 cuemyeT YJHTHIBATh
k02()pHIAEHT @ps, KOTOPHIA TpH cpenHell TeMIepaType GETOHA CIKATON 30HE CEYCHMA IPHHHMACTCA
paBHEM Jurx GeroHa cocTaBoB (cM. Tabmamy 5.1):

Nel,3,6,7,10-15, 19-21:

50°C =200 °C ..eevrererereene 1,5,
800 °C m BEIHIE ......cuveerrnenenen 3.3;
No4,5,8,9,16-18,23 1 29:
50°C—-200°C ....vreeruveer 1,0,
800 °C ¥ BEINE .....covverrenerrrnnns 22,

Kpome Toro, monepeunyio cany (s, BermcnerHas no dopmyne (8.57) CIT 63.13330.2012,
cleyeT NpHHUMATE He 6onee 2, 5Rpyubho m Be Menee ©s3(1+@n)Raryebhs.
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Kospdmuent ¢z npu cpennelt TemmepaType OeToHa CxaTOH 30HEI CEUCHHS YCTAHABNHBAIOT
PaBHBIM [ GETOHOB cocTaBoB (CM. Tab/mmy 5.1):
Ne 1,3,6,7,10-15, 19-21:

50°C —200°C ..o 0,6,

800 "CH BEOLE ......ccoevvrernenenes 1.3;
Ne4,5,8,9,16-18,23 u 29:

50°C =200 °C ...couvvvrerernrens 04,

800 °C 1 BBIIE .......coveuvrererennen 0,9.

Jlns Temneparyp 8 mETepBaie oT 200 °C no 800 °C xo3h(HIHERTH Pp3 H Pps IPHHUMAIOTCH IO
HETEPIIOIAHAH.
Pacuem sicene306emonnbix 31eMENMO8 NO HAKNOKHBIM CEYEHUAM HA Deticmaue MOMENMoa

7.21 Pacuer Ha neiicTere m3rubalomero MOMEHTA CIEAYET NPOBOAHTE H3 yciosui (8.63) mo
dopmynam (8.64) u (8.65) CII 63.13330.2012. IIpu sToM pacueTHEIE CONPOTHBIECHHS APMaTypH R; A
Rew clemyeT JONONHHTENBHO YMHOXATh Ha KoahduumenT ycnoBHM paGoTEl apMaTypsl i,
OpHHMMacMEE! 0 TabmuLe 5.14 B 3aBHCHMOCTH OT HaRGONbIICH TeMIIEPaTY Pl MPOAOIIBHOM apMaTypPhL
XOMYTOB H OTOTHYTBIX CTEDXKHEH.

Pacuer xere306eTOHHBIX ICMEHATOB HA MECTHOE CXaTHE

7.22 Pacuer Ha MECTHOE CXaTHe (CMATHE) SIeMEHTOB (€3 KOCBEHHOrO apMHpPOBaHHS,
paboTarOIHX B YCIOBAIX TOBBIMIEHHbIX H BRICOKHX TEMIEPATYp, CIEEYET IPOBONHUTE IIPH OTCYTCTRHH
KOCBeHHOM apmarypsl — u3 ycnoBus (8.80) CIT 63.13330, npr HamuIue KOCBEHHOH apMatyphl — H3
ycnosms (8.83) CII 63.13330.

Kostpduurenr y B popMmynax (8.80) u (8.83) npu HepamHOMEpHOM pacIIpefelIEHMH MeCTHOM
HarpyskH [oJ KOHIAMHE 0ayoK, OpOroHOB, IepeMEmeK i GeroHa coctaoB Ne 1-21, 23 u 29 (mo
Tabmune 5.1) npuHuMaeTcs pasaem 0,75.

Tlpu ompenencHEH pacdeTHOro COIPOTHRICHMA GeToHA CMATHIO Rp e Mo Gopmyie (8.81) CII
63.13330 pacueTHOE conmpoTuBrnenne GeTona Kj cnemyer AOIONHATENEHO YMHOKHTE Ha Koa(pduuuert
ychosHii paboTEl 6€TOHA Vs, IPEEHMaEMELH Mo Tabimme 5.2 B 3aBHCHMOCTH OT CpeAHel TeMIOCpaTypH
GeToHa IIOMAIH CMATHAL.

IIpu BEIMHCIIEHAH NPABEACHEOTO Pacie€THOTO CONPOTHBICHAA GETOHA CXATAIO Ras, ioc IO dOpMYIE
(8.84) CII 63.13330 pacuerHOe CONpOTHBIIEHHE DACTSIKSHHIO KOCBEHHOM apMaTyphl Rs clexyer
JOMOIHUTENEHO YMHOXKHTh Ha ko3bdumueHT ycnompmii paGOTEI apMaTyphl J: IPHHHMAaeMbIi NO
Tabmare 5.13 B 3aBUCAMOCTH OT TEMNEPATYPH] HarpeBa KOCBEHHOH apMaTypBI.

Pacqer xene306eTOHABIX 3JeMEHTOB HA NPOJABIHBAHAE

7.23 Pacder Ha IpoAaBIMBAaHHE I IITOCKAX JKENE300ETORHAIX AEMEHTOB (IUMT), pafoTaromux
B YCJIOBHAX NOBHIIEHHBIX H BEICOKHMX TEMIEPATYp, NPH NEHCTBEM HA HUX (HOPMAILHO K IUIOCKOCTH
aNeMEHTa) MECTHBIX, KOHLUEHTPHPOBAHHO NPWIOKCHHEIX YCHNHH - COCDEOTOYEHHEIX CHJIR H
H3rudaroIero MOMEHTA cliefyeT HPOBOAUTE Ha ocHoBe mooxenunit CIT 63.13330.2012 (mynkre: 8.1.46
—8.1.52).

ITpu pacgere Ha npopasmaBanme mo dopmynaMm (8.88) u (8.94) CII 63.13330.2012 pacuerHoe
compoTHBleHHe GeToHa R clefyeT NONIONHHTEILHO YMHOXATH Ha KoadumuenT ycnopmit paGoThl
GeToHa p, DpPHHMMaeMELf 1o TaGmume 5.2 B 3aBHCHMOCTH OT CpefHeli TeMmeparyprl GeToHa Ha
IPOBEPAEMOM YIaCTKE.

ITpu pacdere no dopmyne (8.92) CII 63.13330.2012 pacueTHOE CONpOTHBIEHHE apMaTypPHl Ry
CNCXyeT DONOJHHUTEILHO YMHOKATE Ha KO3 HIMEHT yenoBai paGoTEL apMaTyph! Ys:, IPHHAMAEMEIH
o Tabnmne 5.13 B 3aBHCHMOCTH OT HAUGOIBIICH TEMIICPATYPEI HAIPERa HOMEPEYHOM apMaTypsI Asy.

BHABOP




CI127.13330.2017
Pacder Kene300eTOHHBIX 31€MEAETOB HA BLIHOCAHBOCTE

7.24 Pacyer xene306eTOHHEIX 3JEMEHTOB Ha BBIHOCIHBOCTH HPOBOJAT ITyTEM CpaBHEHHS
HaNpKeEWE B OeroEe H apMaType C COOTBETCTBYIOITUMH pPAcYECTHEIMH CONPOTHBICHHSMH,
YMHOXEHHEIMH Ha Ko3hdHImueHTH yCIOBHE pabOTHI P51, 753, IPHHMMAeMBIE COOTBETCTBEHHO IO
Tabmanam 5.9 | 5.15, a npE HauMuUMHA CBapHBIX COSHUHEHHH apMaTypsl - Takke Ha Kodtpmmment
yenosmit pabotsr ys¢ mo tabmmue 5.16. Ilpn marpese Gerona ceemme 50 °C cuefmyeT yqHTHBaTh
ko3t umuenT ycnoruit paboTH! 51, MpHHEMaeMENH no Tabmune 5.10, 1 xoahdHupenT yenopuit paGoTs
apMarypHI Ys3;, NPHHEAMAaeMBbI# o TpeGoBaHuAM 5.33 npu TeMiiepaTypax HarpeBa apMaTyphl cRhimme 100
O

Hampsokenus B OeToHe ¥ apMaType BRMUHMCINIOT Kak I YIOPYroro Tefa (110 IpUBEICHHEIM
CeueHHAM) Ha AcHCTBHE BHEINHHMX HATPY30K, YCHIME OT BO3ACHCTBMA TeMNEPATYpH H YCHIMA
npeaBapHETENsHOro ofkatua P. Heynpyrue medopManuu B ckaTod 30He GeToHa YUHTBIBAIOTCA
CHIKEHHEM BeJITIWHEl MOZYIA YIPYTOCTH GeToHa, pHHUMas koo GHIAEHTE! IPABEAEHHAS apMATyDhL
k DetoHy o' papHEMH 25, 20, 15 1 10 cooTBercTBeHHO A% GeroHOB KnaccoB B15, B25, B30, B40 u
BHIINE.

Tpu sBo3aeiicteEM TemmepaTypHl cBhine 50 °C Be/lMYMHE! BEONENPABEACHHEX K03(hdULIMEeHTOB o
CIenyeT yMHOXATE Ha OTHOmeHHe Koa(bumentos B/Bs. 3Hauennsa koadgbummenToB Bs IPHHEMAIOT
no Tabmame 5.14 B 3aBHCHMOCTH OT TeMIIEpaTyphl apMaTypsl, Bs — Ho Tabmune 5.2 B 3aBUCHMOCTH OT
cpengelt TeMmepaTyphl 6eTOHa ¢XaTOH 30HEI CedeHMA.

7.25 Pacher Ha BRIHOCIHROCTH CEYEHHI, HOPMANBHBIX K NPOIOIBHOH OCH 3IEMEHTa, CIemyeT

OPOBOJHTE B3 YCIOBHM:
s cxaroro OGeroHa

L}

Obmax < Po1¥61t R a7

JUIS pacTAHYTOH apMaTypEI
Gsmax < Ys3¥s3 R, (78)

TOE Gb,max B Osmax — MaKCAMAIBHEE HOpMaJLHEIE HAPSKEHAS COOTBETCTBEHHO B CXaroM 6eTOHe M B
pacTsaHyTOH apMarype.

Ilpm 3TOM pacdeTHEIe COMPOTABIEHNS GeToHA CKATHIO Ry B PacTDREHUIO apMATYPHL Rs yMHOXAIOT
Ha COOTBETCTBYIOMHAE KO3hGHIHACHTR ycnoBHit paGOTHE Y57, Pbi, NPHHMMAEMBIE B 3aBHCHMOCTH OT
cpeaneif Temneparyphl GeToHa cxkaroif 30HH o Tabmanam 5.9 u 5.10, 1 Ha Ko3bOUNMEHTH Y53, Psir, Vs
PHHAMAEMEIC B 3aBECHMOCTH OT TEMIIEPaTYPH pacTAHYTO apMaTypH! o Tabmmnam 5.15 u 5.16.

B 30m¢, mpoBepsaeMoit o cxaroMy GeTOHY, OpH RelfCTBHE MHOTOKPATHO MOBTOPIOMelica HATpy3KH
HOARJIEHUE PACTATHBAIONMX HaNPOKCHU HE AOMYyCKaeTcs.

CxaTylo apMaTypy Ha BRIHOCIHBOCTE HE PaCCIHTHIBAIOT.

7.26 Pacuer Ha BHIHOCIHBOCTH CEYCHEHM, HAKIOHHEIX K IPONOJBHOH OCH 3JIEMEHTA, CIEAYET
OpPOBOAWTL M3 YCIOBHA, 9T0 pPaBHOACHCTBYIOmMAs IVIABHBIX PpAacTAFHBAIONMX HANPAXCHMIA,
,IICECTB}'IO]I[HX Ha YPOBHC HEHTpPA THOXKECTH NPHBCACHHOIO CCYCHMA, AOIDKHA OBITh TOJHOCTEHIO
BOCTIPHHATA NOMNEPETHO| apMaTypoii IIpH HAIPAOKCHHH B Hell, pABHOM pac4eTHOMY COHPOTHBICHHIO R,
YMHOKEHHOMY Ha Koathdurmentsl ycnoBuii pabGOTH ¥s3, Pss, Psir, OPHHAMAEMEIE O HaHOONBHIEH
TeMIepaType Harpepa monepedHod apMaTypsl ro TabnmnaM 5.15 u 5.16.

8 Pacuer 3/1eMeHTOB keNe300eTOHHBIX KOHCTPYKUHH
10 IpeJejibHbIM COCTOSHUAM BTOPOii rpynmel
O6mue noyoxeHns

8.1 PacyeTs! mo mpenenbHEIM COCTOSHESIM BTOPOH IPYIIE ClleAyeT HPOBOJHTE B COOTBETCTBHH C
nonoxennsmu CIT 63.13330 ¢ yyerom ykasauuil pasnena 8 HACTOATHETO CBOAA IPABKIL
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8.2 Nna u3rnGaeMuX, pacTSHYTEIX H BHEUESHTPEHHO CXATHIX Xene300eTOHHEIX 3IIEMEHTOB,
TIOABEPTaiOIMXCA BO3AEHCTBHIO MOBLIUCHHOH W BBICOKOM TeMIepaTyphl, YCHIHS, BOCTIpHHHMAaeMEIe
CEeYeHHAMY, HOPMANLHEIMA K IIPOAONIBHOM OCH, IIpH 00pA30BAKHE TPEINHH CleAYeT Ompeaenarts no CII
63.13330. ITpn sTOM pacueTHOe COIPOTHBIICHHE GETOHA Rpyser CHEAYET JONOIHUTENLHO YMHOXATL Ha
xoaddument yemosull paboTer 6eToHa yr, a MOIYNb ympyroct Gerona Ey — Ha KosdbuumeHt fs.
KoabdmmmenTr ¥ 1 fs PHAEMAIOT 10 TabJMIe 5.2 B 3aBHCHMOCTH OT TeMIIEpATYpsl GETOHA Ha YpOBHE

pacTAEYTOH apMaTyphL
Pacuer xe1e300eTOHHLIX 3/IeMEATOB 110 PACKPLITHIO TPEIHH

8.3 Pacuer xele306eTORHBIX S)IEMERTOB IO PACKPHITHIO TPEIIHH IPOBOIAT B TEX CIydasX, Koraa
m3rabaromyit MOMEHT OT BHEIIHelf Harpy3ku H TeMIlepaTypul M OTHOCHTENBHO OCH, HOPMANBHOM K
IIOCKOCTH JeHCTBHS MOMEHTA, ¥ IPOXOASIMME uepe3s LEHTP TKECTH TPUBEIEHHOTO IOMEPeuHOro
CeucHHMA IeMenTa, Gomme marubaromero MoMenTa Meyc, BOCIPHHHMAaEMOTO HOPMANEHEIM CEUECHHEM
sNeMeHTa NpH o6pa3oBaHAR TPelMH B onpeaeieMoro o ¢popmyne (8.3).

JUis LeHTpathbHO PacTAHYTHIX SIEMEHTOB IIHPHHY PacKpHEITHS TPEILIWH ONpENENAIOT, KOrja
OPOXOIBHOE PACTATHBAIOMES YCHIME OT BHEMHEH HArpy3KM M TeMIlepaTyphl GolisIne OpOXOJILHOTO
PacTATHBAIOMETO YCHIHS Nge, BOCOIPHHHMAEMOTO B3IIEMEHTOM IIpH OOpa3OBaHWW TPEIMH H
ompeznemaemoro o dbopmyne (8.9).

8.4 Pacuer xene300eTOHHBIX SNEMEHTOB DOPOBOMAT MO  HENPONOMKHUTENBHOMY U
IPONCIDKUTENHOMY PACKDBITHIO TPEIIHH,

HenpoxooxurenpaOe PacKpEITAE TPEIIHH ONPeIEIIOT OT COBMECTHOIO AeHCTBHS MOCTOSHHEIX U
BPEMEHHBIX (JUIMTENEHBIX H KPATKOBPEMEHHEIX) HAIPY30K IIPH KPAaTKOBPEMEHHOM Harpese,

IponomxETeNbHOE PACKPHITHE TPEIWH ONPENEeNTOT TONGKO OT NMOCTOAHHBIX H BPEMEHHEIX
JUIATENBHEIX HArPY30K NPH JTATEIEHOM Harpese.

IllgpuHa pacKpBITHA TPEIMHH dgc OT JAeHCTBHA BHEINHEH HAarpy3KH H TeMIepaTypEL,
paccunThBacMast mo dopmyaam (8.1) i (8.2), He MoDKHA HPEBHINATE HPEASALHO AOMYCTUMYIO IIEPHAHY
PACKpEITHA TpeInEH, pernamMenTrponanHyio B CIT 63.13330.2012 (mynxkr 8.2.6).

8.5 IllnpuHy pacKphITHS TPELIMH dcre ONPEAENAIOT, HCXOJA A3 B3aUMHEIX CMEINEHUH PaCTARYTOM
apMaTypHI H O6eToHa o 06e CTOPOHK! TPEIUHE! HA YPOBHE OCH apMaTypPhl, H NPHHAMAIOT:
- IIPH OPOJOKHTCIbHOM PAaCKPRITHH TPEINHH

Qore= Oercy; 8.1)

- IIpH HEIPOAOIKHATENBHOM PACKPHITHH TPEIHH
82)

Uerc= Aere,1F Oere,2 - Qerc 3,

TA€ Gcre| — ITMPAHA PACKPBITHS TPEMMH OT MPOJODKATENBHEIX MOCTOSHHBIX M BPEMCHHBIX HAarPy30K
HpH JUATEHOM HarpeBe;

Qcrc2 — IEPAHA PACKPHITHA TPEIMHMH OT HPOJODKHTENHLHOIO NeHCTBHSA IIOCTOSHHBIX H BPEMEHHEIX
{(UIHTENBHEIX H KPATKOBPEMCHHEBIX) HATPY30K IIPH KPaTKOBPEMEHHOM HarpeRe;

Qcre,3 — IMEPHHA PACKDEITHA TPEINMH OT IPOJODKHTENHHOTO AeHCTBMA NOCTOAHHBEIX ¥ BPEMEHHBIX
JUHTENBHEX HATPY30K IIPH KPaTKOBPEMEHHOM Harpese.

Onpepenende MoMeHTa 06pA30BaHHUA TPEMHH, HOPMAIBHLIX K IPOA0JILHOM 0CH 31€MeHTa

8.6 HMarubaromuit MOMEHT M.y TP 00pa3OBaHMK TPEMHH ONpPEASILIoT o 8.9.

Pacyer xene3066TORHRIX 3MeMEHTOB 10 06Pa30BAHMIO TPEIMH HA YCHIHSA, BHI3BAHHEE TONBKO
BO3/ICHCTBHEM TEMITEPATYPHL, CleZlyeT NPOBONRTE NPK HAPEBES:

B 3IEMEHTAX CTaTHIECKH HEONPEAEIMMBIX KOHCTPYKLMH, KOrJa epemnaj TeMnepaTyp o BRICOTE
ceuenns Gonee 30 °C;

B CTATHYECCKH ONpPCAETMAMBIX KOHCTPYKIHMAX, KOrZia mepenaj TeMIEpaTyp IO BHICOTE CEUCHHS
6Gonee 50 °C mpy KpHBOIMHEAHOM pPaCIpENENCHHH TEMIIEPATYPEI; ——— e
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Korzla TeMieparypa pacTaHyTod apMaryphl npepbmmaer 100 °C B koHCTpYKUMAX H3 OOLIMHOro
6erona 1 70 °C — B KOHCTPYKIOMAX H3 XKapocToiikoro Geroua;

TIPA OCTHIBAHHH MOC/IE HArpeBa, KOIJa TeMIlepaTypa apMaTyphs! peesimana 70 °C B aneMeHTax
CTaTHYIECKH HEONPEHEIHMEIX KOHCTPYKIHH.

ITpu coBMecTHOM BO3REHCTBHH HATPY3KM M TEMIEPATYPHl TpelMHHa opa3yeTcs OT BHEIIHeH
Harpys3kH [pH 60lIee HU3KIX TEMIEpaTypax.

Pacuer no o6pa30BaEmIO TPEIYH IpH TeMieparypax ceeme 200 °C s anementos ¢ 40,4 %
JOITyCKaeTCs HE IPOBOJMTE, TaK Kak 3TH 3NEMEHTH pafoTaloT ¢ TpelIMHAMH B PaCTAHYTOH 30HE.

8.7 MoMenT o6pa3oBaHHA TPEMWH C y9eTOM HeYNpyrax Aebopmaumii pacTsaHytoro GeroHa
CHeIyeT OIpenensTs cornaceo 8.8.

Jormyckaercs MOMEHT o6pa3oBaHus TPCINMH OIpefendTs Oe3 ydera Heynpyrax negopmariuit
pactaEyToro 6eroHa no 8.9. Ecm mpm sToM ycioeust dopmyn (8.118) u (8.139) CII 63.13330 e
YAOBNETBOPSAIOTCHA, TO MOMEHT 00pa3oBaHus CIEAYeT OIPeNesTh ¢ YIeToM Heynpyrux aehopmaruit
pactaayToro GeToHa.

8.8 MomenT o6pasoBaHHd TpPEmMH ¢ y4eTOM Heynpyrux AetopMamuii pacTaayToro GeToHa
onpenepnor mo (8.2.10) CIT 63.13330 ¢ yueroM Toro, 9TO OTHOCHTENBHYIO AedOpMannio KpaifHEro
pacTAHYTOrO BOJIOKHA O€ToHa NPHHAMAIOT DaBHOH ee NpeNeNbHOMY 3Had9eHHI0 &y IIPH
KpaTKOBPEMEHHOM HEHCTBHHA HATDY3KM M HarpeBa; IIPH ABYX3HA9HOH 3mope zedopMaumil B cedeHHH
3JIeMEeHTa NPUHHMAIOT PABHOM £5:2 .

a) Eb Tb 6) Eb Ob
e's o's &'s o's
0 M < 2
M Y NN
(j N N
el E‘ Eel I~
>
£s gl & as
&b ehe2
Rhl.sgr,t Rbt,sert

1- YPOBECHE LIEHTPA TOKECCTH NPHBCACHHOI O MOMEPEYHOrO CeYeHHA

Pucyrox 8.1 — Cxema RanpsikenBo-1e(hopMEPOBAHHONC COCTOSHEN CETeHHs 3JeMeATA NPH IPOBEpKe
o6paloBaBBEs TPEmHEH OpH JcHCTBAR HIrg6aloOmMero MomMeHTa (@), B3rnfamero MOMEHTa H HPOJOAELHOM
cHanl (6)

8.9 MomenT ofpasoBanms TpemuH 6e3 ydeTa Heynpyrux nedopmaumii pactaHyroro 6erona M.
CHEIYET ONpPECIIATH, KaK A CIUIOIIHOTG YIPYTOTo Tela o $opMyne

Mcrcz (Rbt.ser,t -Ou t+ 608) W+ Nex- (8‘3)

B tdopmyne (8.3) 3HaK «umoc» NPHAMMAIOT NPY CHKMMAIOLICH CHIC ¥ 3HAK «MHHYC» — IDH

pacTaruBaromeit cane N.
MOMEHT COpOTHBJICHUs IPHBEICHAOTO CEYEHH AN KPaiHEro PaCTAHYTOIO BONOKEa 6eToHa W/
PAcCYATHIBAIOT 1O (hopMyne

J
W= 8.4)

Y
B HABCOP
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e ex — PACCTOSHHAE 0T TOUKH MPUIIOKEHHA NPOJONEHOH CHIEI &V, PACIIONOKEHHOH B IIEHTPE TKECTH
NPUBEICHHOTO CEYeHMA JNIEMEHTa, A0 AApPOBOH TOUKM, Haubojee yHaneHHOH OT PAaCTAHYTOH 3OHEHL,
TpemEHo06pa3oBaHHe KOTOPOi IPOREPAIOT. JHAaYEHHE €x PACCUHTHIBAIOT 10 Gopmyrne

W
Arcd .

B dopmyne (8.4) MOMEHT HHEPUMH NPHBEACHHOr0 HOMEPEYHOr0 CEYEHUS Jred CIEAYET
onpenenars ne Gopmyne (6.29), a paccrogHde oT Haubojlee pacTIHyTOro BOJOKHA GETOHA 10 HEHTpa
TSDKECTH MPHUASACHHOTO MOMEPeTHOTO CeYeHH s AIeMenTa Vi — 1o (opmye (6.32).

B dopmyne (8.3) HampsmxeHHs CKATHA OT paciIHpeHUs GETOHA HAa YPOBHE PacTAHYTOH apMaTyphl

IIpY HaTPEBE Oy AOIYCKAETCA PACCUMTHIBATE 110 (opMyIe
oot = Qbt by Epr 8.6)

(8.5)

ex=

2 HATIPKEHMS PaCTAHKEHEA OT COKPAMEHHA HEToHa Ha YPOBHE PACTAHYTOH apMaTypH! IPA OCTHBAHAN
Gcs IOTYCKAETCA ONpPeNeNsTs o hopMyie
Ocs= Qcsts Ebr. &7

B popmynax (8.3), (8.6), (8.7) Ryuser,s onpenensercs no dopmyne (5.4), Ep — no dopmyne (5.5),
@y — To Tabmune 5.6, oqs — oo Tabmiane 5.7 B 3aBHCHMOCTE OT TeMOeparyphl OeToHa Ha YpOBHe
pPacTAHYTOH apMaTypEI.

8.10 JlomyckaeTcsa MOMEHT COnpoTHBICHES W onpenensats 6e3 yaera apMaryprl. B atoM ciydae
spavenna s u I's B gopmyne (6.29) u As # A's B dopmyne (6.27) npuHAMAIOT paBHEIMK Hymo. Jlna
H3rubaeMEIX SNIEMEHTOB MOMEHT CONPOTHREIICHUS cedeHus /¥ Ge3 ydIeTa apMaTyphl PaCCYATHIBAIOT IO
t$opmyrne

bh’
W= 3.8
5 (3.3)
811 Ycmmie Ny DpE oOpasoBaHME TpPEIIMH B LEHTPANbHO-PACTAHYTEIX 3JIEMEHTaX
PACCHHTRIBAIOT 0 HOpMYITe

Ncrc= Ared (Rbf..!en,f' op + O'c;), (89)
THe 3Ha9eHUS Ared, Rbtserst, Gbry Ocs IPUHHMAIOT 0O 6.16, 5.16 1 8.9.

8.12 OnpenencHre MoMeHTa 06pa30oBaHEA TPEITAH Ha OCHOBE HENMHHEHEHOHR netdopMaltmoHHOM
MOZEIH IPOBOISIT, HCXO/ B3 O0INHX NOT0XEHUH, MPHUBEeHHEIX B 5.16, HO ¢ ydeTroM paboTh GeToHa B
pacTAHyTOH 30HE HOPMAIBHOTO CEYEHMA, ONIpEJENAeMOH TpEXIHHECHHOM AWarpaMMoM COCTOSHMSA.
PacueTHEle XapaKTEPHCTHKA MaTEPHAJIOB IIPHHAMAIOT U IIpe/leMbHEIX COCTOSHHN BTOPO rpyIIIE] OpH
MaKCHMATLHOH TeMIiepaType HarpeBa KpalHero BojiokHa GETOHA pacTAHYTOM 30HBI 3Ha4CHHSI Moy
ONpPENEILIOT U3 pelleHns ypaBReHui, npeacrasnenssx B 8.1.20-8.1.30 CIT 63.13330.2012.

Pacuer jxene306eTOEHEIX SNEMEHTOR 110 00pa3oBaHMIO TPEINHH NPH BO3ACHCTBHH TEMIEPATYPHI
# MHOTOKPATHO ITOBTOPAIOImelicA HarpyskH creryer nposoauts no CII 63.13330, npu stoMm pacdeTHOS
COTPOTHBIICHHE GETOHA Rp ser CIENYET ACLONHHUTENEHO YMHOKATE Ha K03 bHIGEHT yCIoBHit paGoTs
6eToHa w1, DpHHHMaeMEHi mo TaGmwume 5.9 B 3aBHCHMOCTH OT TeMIepaTyphl 0eToHa Ha YpOBHE
pacTsaHyTOH apMaryphl. MaxkcHMansHOe HOPMalbHOE pacTATHBAIOMEe HalpsbkeHHe B OeToHe,
BEI3BAHHOE Harpy3Koi, JOIKHO CYyMMMpPOBATECA C PACTAIMBAIOIIMM HANpSXEHHEM OT BO3JEHCTBHA
TeMIIepaTypPhl, PACCIMTHIBAEMEIM 1o Ghopmye (8.7).

Pacder MAPHHBI PACKPBITAS TPEIIHH, HOPMATBHEIX K IPOXOILAOH OCH 3/IEMEHTA

8.13 JIna xene306eTOHARIX S7IEMCHTOB H3 00BIMHOT0 6eToHa IpH TEMIIEpaType HarpeBa apMaTyphl
zo 100 °C u u3 xapocToiikoro 6eToHa Npu TeMIepaType Harpesa apMatypsl o 70 °C mupuny

B HAEOP | @
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PACKpLITHA TPEN(¥H, HOPMANBHbIX K TPOAONBHOMK OCH 3IIEMEHTA dere, CHEAYET ONPEAEIATH IO HOpMyTIamM
(8.128)(8.138) CI1 63.13330.2012 ¢ yueToM clieAyIOMHUX TpeOOBaHMIA.

B dopmyne (8.128) BMecTo HaganEHOro MOAYNS YIPYTOCTH apMaTypkl F cirenyer npaMeHuTh Es,
VYHTHIBAIOWWY BIMAHHE TEMMEPAaTYPH Ha H3MEHEHHS MOXYIA YODYTOCTH apMaTypsl H
paccaMTEIBaeMEIH 110 dopmyne (5.19).

Kosdunaenr ¢;, ymTemBaromaid KpoAonKATENBHOCTE AeHCTBAA HAarpy3Kd H TeMOepaTypsl,
OPMHUMACTCS PaBHEIM:

¢:1=1,0 — npHA KpaTKOBpeMEHHOM JeHCTBHH Harpy3Kd B TEMIEDATYPHI;
@1 =1,4 —npu ymTENLHOM ASHCTBHA HarPy3KH H TEMIEPATYPEL

Kosdounuent, ymiThBaOMMi HepaBHOMEPHOE paciIpeficfieHHe OTHOCHTENBHEIX AetopManmit
pacTAHYTOH apMaTyphl MEXIY TPEINAHAMM s, XONMYyCKaerca NpHHMMaTh paBHeM 1. Ecie pacueTHoe
PECKDHITEE TPEIIMH NpPEBHNNACT NpeAefbHoe 3HadeHwe mo CIH 63.13330.2012 (mymxr 8.2.6), To
K03 HIOMEHT ;s paccIATEBaloT ne (opmyne (8.137) CIT 63.13330.2012.

[Tpn BrrMCIeHAR HAPDKEHAH B MPONOJIBHON PacTAHYTOM apMaType B HOPMaJIbHOM CEYEHHH C
TpemuHoil mo dopmyne (8.129) CIT 63.13330.2012, MoMeHT MHEPIHHE NPHBEICHHOTO IONEPEYHOIO
CEYCHES Jred OTHOCHTEIBHO €70 EHTPA TOKECTH C YISTOM IUIOMANH CeYeHHA GETOHA TOMBKO CXKATOH
30HEL, IUTOMafell cedeHHs CXKaToi apMmaTypsl ¢ K03dduMUeHTOM IpUBE/IeHMs cXaTod apMaTypel K
6eToHy a's7 B PaCTAHYTOH apMaTyphI ¢ k03¢ QHIHEeHTOM NPHBEACHAA PACTARYTOH apMaTyphl K 6eTOHY
Qs/ PACCIMTHIBAIOT 10 GopMyIte

Lea= I+ L asi+1's a'st. (8.10)

3uagenre [ ompeaenmoT o 8.23. 3uauenns I u /s paccumuTrBator no opmynam (8.23) m (8.24)

# yc — no dopmyne (8.29).
3nagenusn ko3(buImMeHTOB IPHBENEHHS apMaTyPH K GeTOHY pacCHHTHIBAIOT TI0 (hopMyIam:

[T PacTAHYTOH apMaTyphl
E,
asr = By H 8.11)
JIA CHKAToH apMaTyprl
A
asr= m. (8.12)

IpuBepeHHE MOIyab HepopMmanuu 6eToHA Epreqr YUMTHIBAIOMME HEyTpyTHe nedopManuu
cxarore 6€TOHA, PacCYATRIBAIOT O hopMyIIe

R
Epreds=—220 (8.13)
Ep1red

IpoaHocTe OeToHA Rpsery paccuuThHBAIOT 1O GopMyne (5.4), OTHOCUTENBHYIO JeQOPMALIHIC
GeToHa 65/,red TPUHEMAIOT O TaOJHIIE 5.5 ANA KPaTKOBPEMEHHOTO Harpeaa.

8.14 Jlnsa xcene306eTOHHBIX 371eMEHTOB M3 OORITHOro 6eTOHa IPH TeMIIepaType HarpeBa apMaTyphl
Gomee 100 °C u m3 xapoctoiikoro GeTOHa IpPH TeMIepaType Harpesa apMmaTyphl Gomee 70 °C
Heo0X0IAMO YIHTHBATE JONONHATEILHOE PacCKPHITHE TPEIIHH, BRI3BAHHOE Pa3HOCTHIO TEMITEPATYPHEIX
Jedopmaiiii apMaTyphl OT BO3ACHCTBHA TEMIEPATYPEL

TemnepaTypHEIe NedbopManyy pacIMpeHH IPH Harpese

&= (astm - ab() ts (8-14)

H TEMIEPATYPHEIE AehopMalle yKOpoders G6eToHa IPY OCTHIBAKMM IOCHE HAIPeRa
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Ecs = Acs Is (81 5)

re um — OIpeNeNnsIoT oo GopmMyie (6.46);
Qb Qcs — TPHHAMAIOT COOTBETCTBEHHO MO Tabnunam 5.6 H 5.7 B 3aBHCHMOCTH OT TeMIIEPATYpPH
apMaTypHI H ANMTEIEHOCTH HATPEBa;
ts — TeMmmepaTypa GeTOHa Ha YpOBHE PacTSHYTOM apMaTypsl.
B sToM ciydae mpm pacdere IIMPHEE! PacKpbITHA TPEIIMH, HOPMANBHEIX K IIPOAOJBHOM OCH
3eMeHTa, B dpopmyiy (8.128) CII 63.13330.2012 Bmecto % BBOJAT BRIDAKESHHUS:

IIpH Harpese
GS'
E.B. + (Qsem — Apelts (8.16)
IIPH OCTHIBAHHH ITOCIIE HArpepa
[of
g, T ests: 8.17)

rae Bs— xodpormmenT, npanMMaeMEnt Ho Tabmne 5.14 B 3aBMCHMOCTH OT TeMIEPaTyphl ApMaTYPhL.

3Eavenne Gs He JO/DKHO MPEBEIIIATE 3HAYEHHA Ry serfer N4 CTEPKHEBOM apMaTypei B 0,8Rs serysr
Juis TpoBonogHO# apMaTyphl. KosdidumuerT yenopuit paboTH apMaTyphl Y« HPHHHMAIOT 10 Tabimue
5.14 B 3aBHCHMOCTH OT TEMIIEpATyphl apMaTyphl. [Ipr BHEHEHTPEHHOM PACTAXEHHH, /I ClIydad eo <
0,870 BO3MOMHO MOABIECHAS TPSIIUH Ha BCIO BBICOTY CEHCHUA.

Pacger 3/1eMEHTOB K¢/1€300eTORHLIX KOHCTPYKIH# M0 Aedopmanmusiv

8.15 Hedopmammm (mpormGrl, YINBL HOBOPOTA) 3JIEMEHTOB KEIE300CTOHHEIX KOHCTPYKLHH,
DOABEPraloIMAXCs BO3JACHCTBAIO IOBLINEHHEIX M BEICOKHX TEMIEpaTyp, CIeAyeT ONPEeHsATs IO
nonoxesrsM CII 63.13330 ¢ yaeTom sononerTenbEbX Tpebopanuil §8.16-8.21.

Pacqer kelre300eTOHHBIX 3JIEMEATOB 0 Oporatam

8.16 Pacuer kene3oGeTOHHBIX IEMEHTOB MO INporubaM IPOBOAST M3 YCJIOBHA: IporH6
eJie300eTOHHOrO 3IeMEHTa OT JelcTBHA BHeIHEH HArpy3Kd M TEMIIEPaTypHl He JAODKEH NPEBRINIATD

3HaYeHHs NPENEHHO AOMYCTHMOrO Npora6a sxene306eTORHOTO EMEHTA.

Monueit mnporu6® kene3o0eTOHHEIX 3NEMEHTOB, paboTaroliMX B YCIOBHAX BO3NCHCTBHA
DOBBINEHHBIX H BEICOKHX TEMIIEPATyp, paBeH cCyMMe Oporu6os, 00yCI0BAEHHbIX:

Imethopmanneii Haru6a fn, KOTOPLGI onpeaensmor o 8.17;

Zetopmaredt 0T BO3ACHCTBHEA TEMIIEPATYPEL f7, KOTOPLIH onpeaenswoT mo 8.20.

Ipora6 f; nOmyckaercs He YIHTHIBATH, €CIM OH MPHBOJAT K YMEHBIICHHIO NONHOrO NMporuta

JJICMEHTA.
HpH JAeHCTERAR MOCTOAHHBIX, JUIATEIBHBIX ¥ KpPaTKOBPEMEHHBIX Harpy30K H KPAaTKOBPEMEHHOIO K

IUIMTELHOTO HArpeBa Mporu6 6alok KM ILTHT BO BeeX CIyJasx He JO/DKeH Mpeprimath 1/150 oponera
| 1/75 BBUIETa KOHCOJH.

8.17 Tlporu6 ene300eTOHHEIX OIEMEHTOB, OOYCIOBNEHHEN Jepopmannedt H3ruba,
PacCUHTEHIBAIOT IO (opMyne

f =Jl'ﬁ:(%l(x) dx, (8.18)

0
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rae M: — marubarompii MOMEHT B CEUECHWH X OT ACHCTBHMA €JHMHWIHOHM CHJIH, TIDHJIOXKEHHOH IO
HAIpaBICHAI0 HCKOMOTO NepeMeTieHHs 3NeMEeHTa B Ce9EHHH X 110 ITHHE NpoieTa /, JIM KOTOporo

ONPEHEIBIOT IPOTHD;

1
(— — [DONHAA KPHBA3HA JJIEMEHTa B CEYEHWH X OT BHEMIHE Harpy3kd, NpH KOTOPOil OMpeaeismoT
r x

niporu6.
JUs KOHCTPYKITHI TEINIOREIX arperaToB M3 XKapoCTOMRKOro XKene300eToHa B KAKIOM KOHKPETHOM

Clfydae IpOTHG 3MEMEHTa YCTAHABIMBAETCH IPOEKTOM.
B ofimeM ciygae st xene300eTORHEIX H3rHGaeMBIX 37IEMeHTOB BEIYHCIIEHHE POrRta IMpoBOJAT

myTeM pa3CHEHHSA SJEMEHTa Ha DA YIaCTKOB, ONpeAeNieHHs KPHBH3HEL Ha TPaHUIaX 3THX ydacTKoB (¢
YYETOM OTCYTCTBHSA HIIM HATMYHS TPELNUH M 3HAKa KPHBH3HEI) H HEPEMHOXEHHA SIOP MOMEHTOB M .

1
¥ KPHUBH3HbI (— IIO JUIFHE /leMEeHTa NPH NEHEHHOM pacupeleleHHy KPHBH3HE B IpefeNax KaXaoro
r X

ydacTka. B aToM cirywae nporrG B cepeaHe NpoJeTa 3JIeMEHTa pacCIHTHIBAIOT 10 GopMyae
2| 1 oIy (1 i
f== (—) + (—J + 62i (—) + (—) +(3n —2{-] , 8.19)
12” r sup/ r sup,r i=1 ¥ i r ir r c

| 1
rane [— | ~ KPHBH3Ha JJICMCHTA, COOTBCTCTBEHHO Ha JICBOH U npaBoii omopax;
r

sup/ sup,*

—J s (—J — KPHMBH3IHEI 3AeMeHTa B CEYeHHM / CJIeBa H CIpaBa OT OCH CHMMETPHH (CepeHHE
' " npoJera);
(l) — KpHBH3HA 3NIEMEHTA B CEpeIRHe MPOJeTa;
n - cqe'rﬁoe YHCII0 PaBHEIX YIAaCTKOB, HAa KOTOPHIE pasfieAsyOT IPoJIeT, TPMHHMAacMoe He MeHee
! — nponer sneMenTa.
B dopmynax (8.18) u (8.19) xpaBU3EM (%) onpexelsHoT IpH AeficTBHE Harpysku mo 8.21-8.26
COOTBETCTBEHHO I yJacTKoB 6e3 TpempiH ¥ ¢ TpemmmHaMua. 3Hax (%) TIPAHAMAIOT B COOTBETCTBHH C

SMIOPOH KpUBH3HBL

8.18 JIns m3rubaeMEIX 31€MEHTOB MOCTOSHHOrO IO AMHMHE JNEMEHTA CEYCHMs, He MMEIOIHX
TpeliHH, HPOorubEl OHpefensioT Mo O6IMHM HpaBHIaM CTPOHTENHLHON MeXaHWKH ¢ HMCIIOIB30BaHHEM
JECTKOCTH TONEpedHBIX CeueHnH, paccauThaeMoif mo dopmyne (8.143) CII 63.13330, npuHuMan
KpHBH3HY H3MCHAIOmMEHCA N0 JUIMHE 3eMEHTa TPONOPUHAOHAIEHO 3HAYCHHAM H3rHOaIomero MOMEHTa.

Jia cBoGOZHO OMEPTHIX A KOHCONBHEIX JJICMEHTOB MAKCAMAIBHEL IIPOrHG pacCIMTRIBAIOT IO

dopmyne
f=sP [l) , (8.20)
r max

r
TEMIEPATYpPhl, IPH KOTOPOif OIpe/IeJiAIoT Iporuo.

1
rae (_ — IOJIHad KpHBH3HA B CEYCHHHU C HauGOoNBIIHM HSI‘I{GNOEI;HM MOMCHTOM OT Harpy3KH H
max

| BreEop |

LR
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Jina m3rubaeMEIX SMEMEHTOB I IOCTOSHHOTO IO IJIHHE SfEMEHTa CedeHHA, HMMEROIIHX
TPEIIEHEI, HA KQXIOM Y9acTKe, B Ipefeiax KOTOPOro H3rubaommii MOMEHT He MEHSAET 3HaK, KPUBH3IHY
JIOITYCKaeTCA BEMUCIIATh A7 HauOoJlee HAOPSHKEHHOTO CeYeHIs, IPHHAMaS €€ JIs OCTAABHEIX CedeHuMH
TAKOTO YIacTKa H3MEHIOmMeHCS IPOIOPIMOHANHEHO 3HAYEHHAM H3rH6atomero MoMeHTa.

8.19 Koa¢ppummeHT s 3aBACHT OT BHIa Harpy3kd ¥ pacuyeTHOH cxeMul aeMeHTa. s cBobomuHO
onepTeix 6anox W paBHOMEpDHO pacmpefeneHHo#i Harpysk: §=0,1, IpH cocpeROTOUEHHOH cHIE B
cepemuae mpoieTa §=0,08, HpH ABYyX COCPeAOTOYEHHEIX CHNAX, MPHICKEHHEIX Ha PaCCTOAHHM 4 OT
KaX/I0H ONOpH S=a’/48¢®. JIna KOHCONBHOM GalNKu TIpH PaBHOMEPHO pacIpeIcicHHON Harpyske
§=0,25, Ipy cocpenoTOYeHHOI cane Ha KoHComH §=0,33, IpH cocpeioToYeHHOM cuile Ha PACCTOARNH
ot ontoph 5=0,17a/(3-a/e).

8.20 Ilporu6 f;, o6ycnosnernsn AeopMauAsIMH OT HEPABHOMEPHOTO Harpesa GETOHA IO BEICOTE
CedeHHA 3NEMCHTA, PACCIUTRIBAIOT 110 PopMyIIe

/ =J'A7G) () dx, 821)

0

1
rae (— (X) — KpHBH3Ha 3/IeMEHTa B CE9CHUH X OT BO3JeHCTBHA TEMIEpATYpHl C Y9eTOM HaJIM4Hs B
t

JaHHOM CEYCHAH TpEINMH, BHI3BAHHBIX YCHIMAMH OT JeHCTBHSA HArpy3Ke HIH TeMIepaTyphl,
ONpeRenseTCs corjacHo 6.23, 6.24;

M: —cm. 8.17.
Ilpu pacaete cBoGoxHO OMEPTOH HIH KOBCONbHON Gank# IOCTOSHHOH BRICOTHI ¢ OJWHAKOBRIM

pacupepeeHHeM TeMiteparypsl GeToHa Mo BBICOTE CedeHHMA Ha Beell mHe 6amu TeMmepaTypHbIi
IIPOTHO pacCUMTHIBAIOT IO HOpMyIIe

7

f =(l) . 822)

rae (lj -~ KPHBH3HE OT BO3JicHCTBHA TEMIIEPATyphl, onlpeAciaeMas mo 6.22-6.24;
1

§ — koa(hHIHEHT, MPEANMaeME 1A CBOOOJHO ONEPTHIX GaoK paBHEM 1/8 ¥ MiA KOHCOJIBHBIX -
paBHEM 1/2.

[MpornGei  COOPHEIX JNEMEHTOB KOHCTPYKIMH H3 IKapocTOMKOro OeToHa, MMEIOMMX
OZIHOCTOPOHHEE apMHPOBAHHAE B CBapHEIE CTRIKH apMaTypPhl B PacTAHYTOM 30HE CEUSHHS, ONpeIe/IOT
© y9eToM MOBEINEHHOM JedopMarmBHOCTH mBa B cThIKe. [Ipr 3TOM KpHBA3HA dIIEMEHTA B NpeAeax
CTHIK2, OTpeZeNIeHHas KAk JUIi LEIoro 3JeMeHTa, YBeJIHUMBAeTCS B IATH pa3 [IPH 3all0JHEHWHA 1UBa
pacTBOpoM HOCIIeé CBApPKW CTHIKOBBIX HAKIANOK H B 50 pa3s - NpH 3amoJHEHWH INBA A0 CBapKH,
OCYIIECTBIIMEMOH ¢ YIeTOM 3afaHHOM IOCHEIOBAaTENBHOCTH CBapKH, yKa3aHHo# B 9.21.

Oupene.nenne KpHBH3IHBI xe1e3006TOHHLIX 3JIeMEHTOB

8.21 KpuBn3Hy miru6aeMerx, BHEICHTPEHHO CKaTEIX H BHEHEHTPEHHO PACTAHYTEHIX A€MEHTOB
IUIA BEIMHCJICHAA HX OPOTHGOR ONMPEEIAIOT C YISTOM crie(UKH TeMIepaTypPHRIX BO3neHCTBHH:

a) Zs 3MIEMEHTOB HIIA Y9ACTKOB 5IEMEHTa, TJic B PAacTAHYTOH 30He He 00pasyloTcs HOpMalbHEIE
K IpOJIONBHON OCH TPEeIUHEL, cornacHo myHkTaMm 8.2.24, 8.2.26 CIT 63.13330.2012;

6) U1t SIEMEHTOB MM Y9aCTKA JIEMEHTA, TIe B PACTAHYTON 30HE HMEIOTCSH TPEMIHHEI, COTJIACHO
nyekTaM 8.2.24, 8.2.25 u 8.2.27 CI1 63.13330.2012.
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ONEeMEHTH WK Y9aCTKH 37eMEHTOB PACCMATPHBAIOT 6€3 TPEeUIUH, el TPeluHbI He 06pasyroTes
OpE JAeHCTBEM NONHOM HArpy3KH, BKIDOYAlOmeH NOCTOSHHYIO, BPEMEHHYIO [JHTeNBHYIO K

KPaTKOBPEMEHHYIO HarPY3KH H YCHIIHSA OT TEMIICPATypPhl.
B dopmyne (8.143) CII 63.13330.2012 Monmyne nedopMannu GertoHa Ep;, ompeie/AeMbI B

3aBUCHMOCTH OT HPOAC/DKHTENLHOCTH HeHCTBHSA HATPY3KH U TEMIEpPaTypHl.
Kecmxocmp acene3obemonnozo anemenma na yuacmye b6e3 mpewjun 6 pacmanymoii 30ne

8.22 XectxocTh xene3obeTonHoro anementa D Ha ygacTke Ge3 TpemMH B pacTAHYTOH 30HE
paccamTEBaroT 1o hopmyne (8.143) CII 63.13330.

Ilpu BErHCICHHH MOMEHTA HHEPIMH [req IPHBEJICHHOTO CEUCHUA JJIEMEHTa OTHOCHTELHO €TI0
neHTpa Tsokectd no Qopmyne (8.144) CII 63.13330.2012, MoMeHT MHEpIHH GETOHHOro cedeHHA p
OTHOCHTEJNEHO LEHTPA TSDKECTH NPHBEEHHOrO MOMEPEIHOTO CEIEHMS 3MEMEHTA CIIeAYET OIPeAe/ATh:

OpH TeMneparypax Harpesa fio 400 °C — o gopmyne (6.15);

npu 6onee Bricokol TeMneparype — 1o 6.17-6.21.

B ¢opmyne (8.144) CI1 63.13330 MoMeHTH HHEPIEH IUIOMaNei CeYeHRs pacTAHyTOH /s M cxKaToM
I's apMaTypel OTHOCHTENBHO UEHTPA THNKECTH NPHBEACHHOIO HOMEPEYHOrO CEUeHHs 3/eMEHTa
PacCUATRIBAIOT 1O GOpMyIam:

Is=As (ho - ye ) (8.23)
I's=A's(y:-a')". (8.24)
KospymuenT npusenenns pacTaHyTOH apMaTyphl K GeToRy
E,
a=—-; (8.25)
Ebl
Ko3(MpHIHEHT NIPABEICHAS CKATOH apMaTypsI K 6eTOHY
Ey
a'=—, (8.26)
E,

rae Exu E'y — MOIY)IH YIPYTOCTH pacTAHYTOH H CXKaTOW apMaTyphl, pacCUHMTRIBaeMEIe 1o (opMyne
(5.19) B 3aBHCEMOCTH OT TeMIEPaTypPhl PACTAHYTOM H CXKAaTOM apMaTypEL
MoMeHT BHEPIWH Jres JOMYCKAETCA ONpPeacnTh Ge3 ydera apmMaTypsl corinacHo 6.16, 6,20 u 6.21.
3paueHns Monynsa gedopmanun Gerona Ej; B dopmyne (8.143) CIT 63.13330.2012, popmynax
(8.25) u (8.26) HacToAIETO CBOAA PABKII IPHHUMAIOT PABHEIMH
- IIPH KPaTKOBDEMEHHOM JICHCTBHHA HArpy3KH H Harpese

Epr= o Ep, 8.27)

rae ¢» — KO3p(QHUHEHT, yJHTHBAaIOmEH BIMAHHEe KpaTKOBpPeMeHHOH NonsydectH GeToHa H
OpHHMMaeTCs s 6eToRa cocTaroB (Tabimma 5.1):

Ne1-3,6,7,10,11,19-21 .......... 0,85
Ne 4,5,8,9,23,24 ..oeinvninnninnn, 0,80
Ne12-18,29,30 ....ecnvnininnnnnns 0,70;
- OPH UPOXOIDKATENEHOM ASHCTBHH HATPY3KH ¥ HArpeBe
Ep1 = Epy, (8.28)

rae Ep: — HadambHEIE Momyms netopmaumit GeToHa, paccumThIBaeMEI o ¢opmyne (5.6) B
3aBHCHMOCTH OT TEMIIEpATyphl GeToHa B LIEHTPE TAKECTH IPABEACHAOrO CEIEHHAS.

Paccrosame OT HauGolee CKAaToro BOJOKHA GeToHa JO LEHTPa TSKECTH IIPHBEAEHHOTO
HONEPEYHOTO CEIEHHA ICMCHTA PacCIMTHBAIOT N0 GopMye

Sc,rd
Ye= ——,

Arsd
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CIT 27.13330.2017

r8€ Sc.red — CTATHYECKM MOMEHT MPUBEACHHOTO CEYeHHA 3IEMEHTA OTHOCHTEILHO Hanbolee CKATOTO
BOJIOKHA GeToHa, paRHBI

Scred = Sc + Seeqt + S'sca’ (8.30)

Ared — IO IPHBEACHHOTO NONEPETHOTO CEUCHAA SIIEMEHTa, PACCEHTHIBacMas o gopMyne (6.27),
a ee CTaTHICSCKHH MOMSHT OTHOCHTEIHHO Ham{oNee CXKATOrO BONOKHA OETOHA PACCUMTHIBAIOT IO

dopmyue
Sc = Ared 0,5h (8.3 1)

As, Sse, A's, 8'sc — IUTOIMAM HONEPETHOTO CEHEHUA B HX CTATHYECKHEe MOMEHTE! OTHOCHTENBHEO Hauboee
CKaTOro BONIOKHA 6eTOHa, COOTBETCTBEHHO PAaCTAHYTOM M CHKATOH apMaryphl:

Ssc= As ha, (8-32)

Sse=Asa. (8.33)

Kecmrocmy dicene3obemonnozo sneMenma Ha Y4AacmKe ¢ MPewyuramy 8 pacmanymoi 3ome

8.23 XectrocTs xenezoGeTorHOro 3neMenTa D, moABepraiomerocs Bo3AeHCTBHAM IOBBITEHHBIX
H BHICOKMX TEMIIEpPaTyp, Ha YdYacTKaX C TpeImMHaMH paccumThBaor mo $opmyne (8.143) CII
63.13330.2012 » npuHEMaroT He Holee JKECTKOCTH KeNe300eTOHHOTO 3nemMeHTa 6e3 TperyH.

Ipu BEMHCIEHAM MOMEHTA HHEPHOHMY oy NPUBEAEHHOrO IOHNEPEYHOrO CEdeHHS 3IEMEHT2
OTHOCHTENBHO €ro meHTpa TikecTH mo dopmyne (8.148) CIT 63.13330.2012 3HadeHHe MOMEHT2
HMHEPHHH CXKATOH 30HKI OeToHa Jp paccauTEIBAIOT TI0 hopMynam (8.36)—8.39).

3HadeHHS MOMEHTOB HHEpIHW INOINaZell ceueHMA pacTaHyTol I, M cixkarto# ['s apMaTypHI
ompezenaor o opMynam (8.23) u (8.24), npuHAMAS! Yo PABHEIM PACCTOAHHIO OT HauGoNee CXKATOro
BONOKHa OeToHa A0 LEHTpa TOKECTH NPHBENEHHOrO IOIEPEYHOTO cedeHHA Oe3 ydera OeToHa

pacraHyTo# 30HH! (pHCYHOK 8.2).

a) 6)
o | Eb Ov=EbEbredt &b Ov=EbEbredr
&' 7/ : o'=¢g'sEe M el ‘7/0"s= E'!Es,l
A'soist S §
N I lié. - v
M o /
= C 1
As ~ y . /
> /
Asota / Em O’s=EsmEs.r=d.l Em / O'==EsmEs,red,t
Vs B L]

5]
1 — HEHTP THOKECTH MPHBENEHHOIO CEYSHHA
Pucynox 8.2 — Cxema HanpsuxeBBH H sedopmManuii B NPEBEJEHHOM IONEPETHOM CETeHHH JIeMEHTa
¢ TpeIHHAMM, OPH pacdeTe Ho AeopManuam, Opu JeiicTBEE A3rAbaromero MoMeHTa (4),
B3radanmero MoMeRTa B NPOACIbLHON cHIIb! (6)

Kosgpuuument npreenesns cxaToll apMaTyprl K GeTOHY @51 paccuntrBaroT oo Gopmyse (8.12),

K03 QUIIMEHT IpHBeCHAS PACTAHYTOH apMaTYPHI K 6ETOHY 6s2 110 HopMye. . —— - ——
B HAEDD ¢
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= Sereis (8:34)
bred t
IlpuseaenHEn MOTYIb AehopManuy cxaroro 6eToHa Ep redr pacCIATEHBAIOT 10 GopMyIte (8.13).
[puBeieHHENT MOXYNE neOopMandy PAcTAHYTON apMaTypH FEsreq: pacCUATHIBAIT C YYETOM
BIHSHUA PACTAHYTOro GeToHa MeXIy TpemmHaMu 1o Gopmye
E,
Esrege=—, (835)
¥,
rae Fu— ompenemsiot mo opmyne (5.19).
B dopmyne (8.148) CIT 63.13330 MOMeHAT HHEpIHH IIOMATH CEICHHS CKATOM 30HHI GeToHa I
OIpefesIoT:
a) npy geficTBHH TONBKO H3rmbaromero MoMenTa M
- IS 3NEMEHTOB IPAMOYTOJILHOTO IONEPEdHOT( cedeHHs 0o GopMyne
3
Ia=bx—'"; (8.36)
- JUis 2IEMCHTOR TaBPOROro (€O CkaToif MOJKOH) W IBYTaBPOBOTO IONEPETHBIX CEICHHMH C
HyNeBoif iuHuelt, pacioIokeHHOM B peGpe HIKe CxXaTol noimwm (x» > hY), mo popMyne

2
by (b -5)n x ,
I, =1 I =—m4 L 2 1.1 == 0, H .
b =dp Ty 3 + 2 +12 H, 5 (8.37)
6) npu pelicteum m3rmbaromero MoMeHTa M H IpOXONBHOM cruEl NV (CKEMaromed MM
PacTATHBAIOIIEH)
- A 3NIEMEHTOB IPAMOYTONBHOTO IONEPEYHOTO CedeHns o dopMyiie
2
bx? ¥, .
I=22m1412( L2 0,5 .
- { ( ” 338)

- A 3JIEMEHTOB TaBPOBOIO (CO CXXATOM ITONKOH) M JBYTaBPOBOTO NONCPEIHOI0 CEYCHMH ¢
HyneBol JMHEEH, pacroNoxeHAOH B peGpe AHKe cxxaTol NoIkH (x»>hY), o dopmyne

I, = b’;:' +[1+12(’;:' 05] } b; - )hf [l 12[’]:"" O,SJ J (8.39)

B Tex cnyuasx, xorza ompegensemas cormacuo 8.31 Bricora CKaToif 30HEI Xm < h', MOMEHT
HEepIHY {) BEMHCIDIOT KaK JUIS 3IEMEHTOB NpAMOYTOIBHOTO NONEPEYHOT0 CEYeHns o dopMynaMm
(8.36) u (8.38), mpunamasn b = b’

B ¢opmyne (8.154) CIT 63.13330.2012 MOMEHT HHEPIMA NPHBEAEHHOTO HOIEPEIHOTO CEYCHUS
3JiEMEHTa OTHOCHTEBHO €70 IEHTPA THKECTH Jres H ILIOINAb IPHBENECHHOTO TONEPETHOI0 CEICHHUS A red
OmpenelLIoT A1 NONHOTC cedeHns aneMenTa (63 yuera Tpemus) no 6.16-6.21, 8.22.

8.24 TIporuGnl xene30GETOHHEIX BIEMEHTOB JOMYCKAeTCH ONpefeNars Mo obumM npaBUiIaM
CTPOHTENHHOM MEXaHHKHM C HCHONB30BAHHEM BMECTO KPHBH3HE! HENOCPEACTBEHHO H3rHOHEIX
MECTKOCTHBIX XapaKTepHCTHK D IyTeM 3aMeHHl YOPYTHX H3rHOHBIX XapaxkTepucTEK El B pacqeTHBIX
3aBHCHMOCTAX Ha YKAa3aHHEIC XapaKTepUCTHKH D, BRMHCICHHBIE 10 (dopMynaM, npueeneHusM B CII
63.13330.2012 (myrxtar 8.2.25 1 8.2.29).

ITpu corMecTHOM AeHCTRHH KpaTKOBPEMEHHEIX H JUIMTEILHEIX HATPY30K H TEMITEpATyp MONHBI
nporu6 snemenToB 6e3 TPEIMH K ¢ TPeIUHAMHA B PACTAHYTOMH 30He OHPEAE/fIOT IlyTeM CYMMAPOBaHHSA
aporufoB COOTBETCTBYIOIMX HAIPY30K M LIMTEIHHOCTH HArpeBa, HO aHAIOIME C CYyMMHDOBaHHEM
KPHABHM3HEI COTIacHO 8.26, mpHEMMasd XKeCTKOCTHEIE XapaKTepHCTHKA D B 3aBHCHMOCTH OT YK43aHHOH B
3TOM IIYHKTE IPHHATOH NpOAO/DKHTEIBHOCTH JAEHCTBAS, pacCMaTpEBacMOi Harpy3KH M Harpesa.

JlomyckaeTcs IpH ONpedeNeHHH JKECTKOCTHEIX XapaKTepPHCTHK D 3IIEMEHTOB C TPCIMAHAMH B
pacTaHyTOR 30He IpUHHMAarh KO>(pOMIMEHT ¥; = 1. B asToM ciydae, IpH COBMECTHOM ACHCTBHH
KPaTKOBpEMEHHBIX H JUMTEILHRIX HAPY30K H TEMIIEPATYp, IIONHEE NpOrud IEMEHTOR ¢ TPEITHHAME
B DacTAHYTOH 30HE ONpPEJE/MOT IIyTeEM CYMMHPOBaHHSA NpOrHOCB OT KpaTKOBPEMEHHOIO AcHCTBHA

68 I L hASO
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KPaTKOBPEMEHHEIX HAUPY30K H TEMIEPaTyp H OT MNHTENLHOrO JCHCTBHA ANTUTENBHBIX HAIPYZOK H
TeMIepaTyp, ¢ YIETOM COOTBETCTBYIOMMX 3HAUCHMH JKECTKOCTHBIX XapaKTEPHCTHK [, Kak 3TO IIPHHATO
JUIs 3feMeHToB 6e3 TpelmuH.

8.25 Jma marubaeMeix 3/1eMEHTOB NPSMOYTOJBHOTO, TABpPOBOTO M JBYTAaBPOBOTO CEUCHHH
KPHBH3HY Ha Y9aCTKaX ¢ TpEUHHEAMHY B PACTAHYTOM 30HE JOIyCKAeTCs PaCCURTHBATE O hopMyre

M —@,bh*R
(l) i & Sl T (8.40)
r @ Esl Ashﬂ
TZie kodQPEUKEHTH ¢ IPEHEMAIOT 110 Tabinme 8.1, ¢z — 110 TaGrnaue 8.2,
Tabnrna 8.1
KoagthuumeRTH ¢; NpH 3HAYECHHIX Hds!, PABHBIX
&

<0,07 | 0,10 | 0,15 | 020 | 030 | 040 | 0550 | 060 | 0,70 0,80 | 0,90 1,00

0,0 0,60 0,55 | 049 | 045 | 038 | 034 | 030 | 027 [ 025 0,23 | 0,22 | 020

02 | 069 | 065 | 059 | 055 | 048 | 043 | 039 | 036 | 033 | 031 | 029 | 027

0,4 0,73 0,69 | 0,65 | 0,61 0,55 0,50 | 046 | 042 | 040 | 037 | 0,35 | 033

0,6 0,75 0,72 | 068 | 065 | 0,59 | 055 0,51 047 | 045 0,42 | 0,40 | 038

0,8 0,76 0,74 | 0,71 069 | 0,62 | 058 | 0,54 | 051 048 | 046 | 044 | 042

1,0 0,77 0,75 0,72 | 0,70 0,65 0,61 0,57 | 0,54 0,52 0,49 | 0,47 0.45

A, , ‘b}*bh’)'f A,
1=——Q, ; —_—_.(,._Las
Ulsh bl 51 /uf b} b 1

Ta6bnuna 8.2

Kosga- KosdduuuenTs: @2 Npu 3HAYEHAAX [fs/, PABHBIX

UHCHTR
Hr l uy 10,07 F).W—O,1!0,1—0,24!&2—0,4&4—0,;[0,6—0,8 0,8-1,01 20,07 l 0,07-0,1 l(), 1-0,2(0,2-0,4 0,4—0,6‘0,6—0,8 0,8—]70

HenmpoaomxHIeIbHEOE AeHCTEHE IIposomkuTensHOE IEHCTBHE HAIPY3OK
Harpy20K ¥ TEMIepaTyp H TeMNEpaTyp

00 00 [o,16] 0,16 ] 0,16 | 0,17 | 0,17 [0,17[ 0,17 [ 0,15 | 0,14 | 0,14 [ 0,13 | 0,13 | G,12 | 0,12
00 | 02 1020] 020|020 021 | 022 ]0,23) 0,23 | 0,18 018 | 0,18 ) 0,17 0,17 | 0,17 | 0,36
001 064 |022] 023 |023| 024 | 026 {027 028 | 021 | 021 |021 |021]0921 020020
00} 06 024 025|025 027 | 029 |031]032]023) 023 1023 |023]024])0241024
00 | 08 [025] 026|027 029 | 032 |034]| 036|024 024 | 025 | 025 ] 0,26 | 0,27 | 0,27
00| 1,0 [026| 027 028! 030 | 034 |037]03%9 (025 026 | 026|027 | 0,28 029 ]| 03

02 {00 [024 023|023 022 | 021 [021]020] 020 021 | 0,200,806 0,15 0,14

04 {00 | - |031]020] 027 | 026 {025{024| - | 627 |026|022]019]018| 0,17
06100 | - 038|036 033 | 030 {028]027| - | 034 {031 (027]023{020(¢,19
08| 00 | - - | o043 | 038 ) 035 {032]030 | - - 037§ 031 | 0,26 | 0,23 | 0,21

101 00 | - - | o050 ]| 044 | 039 |036]| 030 | - - 0,44 | 036 | 0,30 | 0,26 | 0,23
02 [ 021029028 | 028 028 | 027 [0,27] 0,27 [ 027 | 0,14 | 0,25 | 0,23 | 0,21 { 0,20 | 0,19
04 | 04 | - | 041|040 039 ) 039 [038) 038 - 026 | 0,36} 0,33 | 0,31 | 029 ] 0,28
06 | 06 | - - [o53] 0521 05 |050(049 | - 038 | 048 | 044 | 0,41 | 0,38 | 0,37
08 | 08 - - 0,66 | 0,64 | 0,63 |0,62] 0,61 - - 0,61 | 0,56 | 0,51 | 0,48 | 0,46
Lo [ 1o [ - - - 077 1 075 079073 [ - - - | o68|063]059 | 0,50
’
_ 4 ;o b:" -by’/ A.: ' - (b.f _b)
UaOsi=7, g,  Hp=——"T—"+"Q, Hr= hy
bh, bh,  bh bh
Bi - 69
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KectkocTe m3rmbaeMEIX 3JEMEHTOB C TpelWHAMH B PpacTAHYTOH 20HE AOIIYCKAeTcs
paccuHTEIBaTE N0 hopMye

= ¢lEsrAsh: . (8 41)
M- ¢2bh2Rb:,su,r ’

Kpupa3Hy BHEIIGHTPEHHO CHKATEIX NEMEHTOB, 4 TAKKE BHEUEHTPEHHO PACTAHYTHIX 3JIEMEHTOB
IpM NPHJIOKEHHH CHLI N BHE PACCTOSHHA MEXTY apMaTypaMd S B S’ Ha y9acTKax ¢ TPeITUHAMH B
PAacTAHYTO} 30He PACCIMTRIBAIOT 110 (GopMyIe

1, N

- 8.42
r S rea Ly rea 842)

e Syed — ONpeAensuoT o hopmyne (8.30) 1 Ep reqr — mo Gopmyae (8.13).

OnpeneneHae KPHBU3HEI #KeTe300eTOHHBIX 3JIEMEHTOB HA OCHOBE Jedh0pManHoOHHOH
MoJelH

8.26 IlomHy?0 KpHBH3HY Xene300eTOHHEIX SIEMEHTOB Ha ydacTKax (e3 TpelluH B pacTSHyTOH
30HE cedYeHMA onpeAentoT no nonoxeruaM CIT 63.13330.2012 (mynxr 8.2.32).

Ipu cnpeneneHAN KPHBA3HEI OT HENPOJOIDKHTENLHOTO JeHCTBHS HArPY3KH H KPaTKOBPEMEHHOTO
H4arpesa B pacdeTe MCMOJNB3YIOT AHATPAMMEl KPaTKOBPEMEHHOTo AeOPMHPOBAHHA CXKATOrC H
pacTsHyTOro GeTOHOB, a MPH ONpPENENeHHH KPHBH3HEI OT NPOJOIDKHTEIBHOrO AeHCTBHA Harpy3KH H
TeMIIepaTyphl — AUarpaMMbl ZIHTEAbHOTC JedopMupoBaHua 6ETOHA ¢ PACIETHEIMA XapaKTepUCTAKAMA
st IPEACIBHEIX COCTOAHUM BTOPOH TPYIIIEL

9 KouCcTpyKTHBHBIE TPeOOBaHHA

9.1 s npoexTupoBanna GETOHHEIX M Xe1e300€TORHBIX KOHCTPYKIMH, [IPeHASHAYeHHBIX T
paboTel B YC/IOBHSX BO3JCHCTBHA TIOBEINECHHBIX M BEICOKMX TeMIEpaTyp, CIefyeT BRIIONHATH
koHeTpykruBHEIE TpeGopanua CIT 63.13330, a Taroke TpeGopanus pazaena 9 HacToAmMerc CBojia NPaBHIL

I'eoMerpuuecKkne pasMephl KOHCTPYKIBH

9.2 MueMMaNbHBIE TeOMETpHYECKAC pa3sMephl CedeHHil KOHCTPYKIHH cleiyeT Ha3HadarTh
TAKAMH, 9TO0LI 00ecIeInBaTh:

- HECYIOYIO COCOGHOCTh KOBCTPYKIIHMU;

- BO3MOKHOCTH HANISKAMEIO pa3MCINEHHS apMaTyphl (PAacCTOSHHMA MEXIY CTCpIKHAMH,
3aIATHEE clo¥ 6eToHa H T.J1.), €6 aHKEPOBKY H COBMECTHOM paboTH ¢ OTOHOM;

- JOCTaTOYHYIO RECTKOCTh KOHCTPYKLIMIA;

- HCOGXOI{HMYIO OFHeCTOfH(OCTB, BOJOHECIIPOHHIIAEMOCTh, TEIUIO- H  3BYKOH3IOJAIMIO,
KOPPO3HOHHYIO CTOHKOCTb, paI#allMOHHYIO 3alUTY KOBCTPYKIHH A T.IL.;

- BO3MOXHOCTH Ka9€CTBEHHOIO H3rOTOBIICHAA IPH OETOHHPOBAaHHA KOHCTPYKIMH.

9.3 MuHAMaJIBHEIE pa3MEpEI CeUeHAH OrpaX/IaloNiX IEMEHTOB KOHCTPYKIIM YCTaHaBIIHBAIOT
TEIUIOTEXHHYECCKAM PacyeTOM.

Tommpy MOHONHTHEIX CBOAOB, KYIIONOB, ILUIAT IIOKPHITHH H IEPEKPHITHH H3 TAKEIOro
’apocToiiKoro 6eToHa cneyer mprHUMATEH He MeHee 80 MM, IUIET U3 JIeTKoro xapocToiikoro 6eTona —
He MeHee 70 Mm.

MHBMMaNEHYIO TOMIWHY COODHEIX IUMT CIEAYET ONPEASHATh W3 YCloBmA obecrmedeHns
TpeGyeMOH TONIIMHE! 3aAMATHOrO clos GeToHA W YCHOBHH DacHONOXKEHHT apMATYPEI IO TOJHIMHE

IUIATEL -
S )

EECIPENN 1

70 T
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PasMepsl cedeHHH BHELEHTPEHHO CXATBIX OCTOHHBIX M kel¢300CTOHHEIX JIIEMEHTOB IpH
BO3ZAEHCTBAN NOBLINEHHLIX H BEICOKHX TEMIEPATyp ClIeAyeT NPHHUMATEL TaKMMH, ITOOH HX THOKOCTE

1 .
T" B ;m0GOM HaIpaBNeHAY He MpeBhInana IpeAebHbIX 3HaueHuH, ykalaHHbIX B Tabmane 9.1.

Tabaena 9.1
Ipenenshas rufikocTs lT° BHELICHTPEHHO CIKATHIX JIEMEHTOB
DNeMeHTHI TIpH Temneparype GeToHa B LeHTpe THKECTH ceuenus, °C
20 50-100 300 500 700 900
beroHHEIE 90 80 60 50 45 35
KenesobeToHHBIC 200 145 90 55 - -

IIppMedanHus
1 Jns sxene306eTOHHEIX 3MEMEHTOB ¢ ONHOCTOPOHHHM aPMHPOBAKHEM IPeIeNbHEIE TAOKOCTH IPHHUMAIOT KAk

1 OETOHHBIX 3IEMEHTOR.
2 Jina mpOMEeYTOYHBIX 3HAYGHHH TEMIICpaTyp 3HadeHHe TpeRelbHOH TIHOKOCTH NPHHEMAIOT ©o

HMHTEPIOIALMH,

ApmHApoBaHHe
3awgummnuwtii croti bemona

9.4 TommuAy 3aumTHOrO cIog 6eTOHA B KOHCTPYKIUSX B3 0OLrMHOT0 6eToHA ClieayeT IPHHUMATh

no CIT 63.13330 npu Temueparype apmatypst go 100 °C:
IJ11 npoZonkHO# paGoveli apMaTyphl, HeHANPATaeMOH ¥ HaNpATaeMOoi IPH HATsSKCHAH HA YIOPH;

JUIs TONEPEYHOH, paclpeAeIRTeBHON i KOECTPYKTHBHOMH apMaTypEL

9.5 Ilpu TeMnepatype apMaTypsl 10 100 °C B yC/IOBESX TIONEPEMEHHOrO YBIaKHEHHS GETOHA U
Temneparype apmarypsi cBimire 100 °C Tompma 3amETHOTO 105 6€TOHA JOJDKHA GHITh YBeTHIeHHOM
Ha 5 MM ¥ COCTaBJIATH HE MeHee 1,5 framMeTpa apMaTypEL.

9.6 B KOHCTPYKIHMAX K3 KapocToiKoro 6eTOHA TONIIEEY 3aIETHOTO /105 HE€TOHA AV apMaTyPHl
He3aBHCHMO OT e¢ BHIa HeoOxomuMo npeaycMmarpuBarth Gombine ykasanaod B CII 63.13330 mpn
TEMIEPATYPE apMATYDBL:

Z0200°C ...

ceme 200 °C .........
Iipu 5TOM MHHMMATBHAS TOMIOMHA 3AIMMTHOIO CNOs GeTOHa NOJUKHA GhiTh HpH TeMIepaType

apMaTtyphL:
ot 50 °C go 100 °C BXMOTMTENEHO ............ 1,54d;
ot 100 °C mo 300 °C BKIFOYIHTENBHO ........... 2,04,
oT 300 °C BRIHOTUTEITBHO «.uvvvevinnenrnennns onee 2.5d

9.7 TommuHa 3amATHOTC CN0K GeTOHa Y KOHIOB IIPEBAPHTEIHEHO HAMPSOKEHHEIX 3MEMEHTOB H3
00BMHOTO M JKapocTolikoro GeTOHOB Ha JUIMEE 30HHL Iepefayy HanpsoKeHuil OpH TEMIIEpaType
apmatyps! Ao 100 °C nomxHEa COCTARIATE, HE MCHEE:

JUTA CTEpXKHEeBO# apMaTyphl kinaccos A400 u A600, a Taxoke U apMaTYpHBIX KaHaTOB - 2d,

IUIA cTepHeBo# apMaryphl kitaccoB A800 u A1000 - 34,

a pu Gonee BrICOKO# TeMIeparype ee clefyeT ysenuauBath Ha 0,5 arnaMeTpa aHKepyeMoii BpMaTyphL

9.8 B snemMeHTax U3 0OBLIMHOTO H XXAPOCTOHKOTO 6ETOHOB ¢ HAIPATEEMOIT PO NBHOM apMaTypoif,
HaTsTHBacMOH Ha 6eTOH, Ipu TemMmeparype apMaTyps! Ao 100 °C paccTosHe OT IOBEPXHOCTH 3/IEMEHTa
IO MOBEPXHOCTH KaHAlla HIH TONIEHY 3alHTHOrO clof GeToHA IIDH DAacIONIOKCHWH HalpsATaeMoi
apMaTypRl B 143aX HJIH CHapYKH CEIeHHA 3IeMEHATa clienyeT mpuaaMaTts oo CII 63.13330, a mpa Gonee

BERICOKO}t TeMIIEpaType apMaTyphl — yBelaueaTs Ha 10 MM.
™ It A -r" - ’
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9.9 B monux 371eMeHTaxX KOMGIEBOTO MM Kopo6uaTore cedeHua NpH BO3ACHCTBHE NOBLINCHHOM
M BBICOKOH TeMIUEpaTypH paccCTOSHHE OT CTEpXHEH NpoJoNbHOH apMaTypel [0 BHYTpEHHEH
noBepxHOCTH GETOHA IOJDKHO Ha3HAYaThes 1Mo 9.5 u 9.6.

MunumansHiie paccmosnHus Mexncdy CmepICHAMU APMANypbl

9.10 MEHHEMANEHLIE PaCCTOSHHUS B CBETY MEXIY CTEPKHAMM ApMATYDEI ClIeAyeT OPHHAMATE II0
yxaszanui CIT 63.13330.2012 (myext 10.3.5).

IIpooonsroe apmuposanue

9.11 IponombHOe apMupoBaHHe XelTe300€TOHHBIX SIEMECHTOB H KOHCTPYKHHE u3 OGBIMHOrO
GeToHa, IpeRHa3HAYCHELIX g paboTEHl B YCHOBHAX IOBHINEHHBIX TEMIIEPATYP, JOJIKHO
OCYIIECTBAATECA B COOTBETCTBHH ¢ yKazanmsmu CIT 63.13330.

IpononeHOE apMAPOBAENE H MEHEMaJIEHaA MIOMAaIh CedeH s MPOAOIHHOH apMATYpHI B XKEIE30-
6eTOHHED( 2/IEMEHTAX H3 XapocTolikoro Herona AoInKHE npuARMarTseda no CIT 63.13330.

Jlmamerp paGogeii IpoAOILHOH apMAaTypEI He JOIDKEH IPEBHIIATh IIPH TEMIIEPATYPE apMaTyphL:

0T 50 °C 110 100 °C BKIIOTHTEIBHO «.vvvvrnenersrierneaninenrnmmmn. 28 MM}

OT 100 PC O 200 %C et sne e s e e rernaes

OT 200 °C HO 300 %C .ottt cres e raes e rs e ses e sasssanssasasensnns

ot 300 °C mo 400 °C ...

oT400°C .......coviviene

9.12 KoHCTpyxXTHBHOE apMHpOBanMe OETOHHBIX KOHCTPYKUIHM CIeIyeT IpelycMaTpHBaTh
cornacHo TpebopanmaM CIT 63.13330 (ynkr 10.3.7).

HamGonpmme paccTOAHMA MEXIY CTEDKHAMH DaclpefciMTeIbHON apMaTyphl IUIAT CHEHYET
npuHEMaTh He Gonee 2k 1 600 MM.

Ilonepeurnoe apmuposarue

9.13 Tlomepednoe apMHpPOBAHMCE XeNe30GeTOHHAIX 3MEMEHTOB M3 OOBIYHOrO M JKapPOCTOHKOro
6eTona, NpenHasHaYeHHEIX M1 paboTHI IPH NOBENNECHHEIX B BRICOKHX TeMNEpaTypax, clieayeT pHHHU-
Marts mo CIT 63.13330.

Ilonepedryio apMarypy clieDyeT YCTAHABIHBATE Y BCEX IOBEPXHOCTEH Kelel00eTOHHEX
3/IEMEHTOB, BOIM3M KOTOPEIX CTaBHTCS NIPOAOILHAA apMmarypa. IIpM 5TOM momepedHad apMarypa
JOIDKHA OXBATEIBATE KpaiiHAE NPOJOILHEIE CTEPKHE.

JmaMeTp OTOTHYTHIX CTEp el B 3aBHCHMOCTH OT TEMIIEPATYPEl apMaTypHI ClielyeT IPHHAMATH
mo 9.11.

9.14 IMonepeuHyro apMaTypy B IUTHTAaX B 30HE IPO/IABIMBAHUS YCTAHABIHBAIOT ¢ HIaroM He Gonee
1/3hp u we 6omee 300 mm. Crepxuu, Gmmkaliimie K KOHTYPY IPY30BOM INIOLIANE, PACHONATAIOT HE
6mmke ho/3 B He nanee ho/2 0T 3TOro KOHTypa. IIpH 3TOM IIMpHHA 30HBI YCTAHOBKH NOMEPETHOH
apMaTypel OT KOHTypa IDY30BOM HIomagd OomkHa ObTh He MeHee 1,5k, PaccTosmue MexIy
CTEPHAMHE NONEPETHOM apMaTyphl B HallpaBICHHUAK, [TapaUle/IbHEX CTOPOHAM PacdeTHOIo KOHTYpa,
NPHHAMAIOT He Golee /4 MITMHEI CTOPOHEI PacHeTHOIO KOHTYPa.

Anxeposxa nenanpazaemotl apmamypui

9.15 B xene3o0eTOHHEIX JMEMEHTAX M KOHCTPYKIHAX AHKEPOBKY ApPMATYPH CHEIyeT
nporssomuts mo CIT 63.13330.

9.16 ba3opyro (OCHOBHYIO) JIMHY AHKEPOBKH loan, HEOOXOOMMYIO NS Nepefady YCHIMS B
apMarype Ha GETOH ¢ IIONHEIM PACUETHHIM 3HAYEHHEM CONPOTHBICHMSA apMaTYpPEl PACTKEHMIO R,
PacCUHMTHBAIOT 110 hopMyIIe

2 (9.1)

lO,arr = >
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Tie As ¥ #s — COOTBETCTBEHHO IUIOMaAh NONEPETHOrO CeUCHAA aHKEPYEMOTO CTEDXKHS APMaTyphl K
[IEPHMETP €T0 CEYEHHs, OIIpeae/IAeMEIe IO HOMAHAIBHOMY JUAMETPY CTEPHKHSI;
Ry — pacueTHOE CONPOTHBICHNE apMaTyphl PACTKEHHIO, OO0 (opMyne (5.15), mpaHEMan Yy
o Tabnuue 5.14 ong TemnepaTypel apMaTyphl B 30HE AHKEPOBKH;
Reond— pacaeTsoe COIPOTHBEHAE CUEIUICHHS apMaTypHI ¢ 6eTOHOM, IPHHAMAEMOE PABHOMEPHO
pacIpesielieHHEIM ITo JNAHe aBKEPOBKH ¥ 1o hopMyIe

Riond = 11 Rou, .2

rae Ryx — pacueTHOe cOIPOTHRIIEHHE O6ETOHA 0CEBOMY PACTSIREHHIO, O (popmyiie (5.3), TpHHHMAS Yy
no Tabmme 5.2 mna Temneparyphl 6eToHa B 30HE AHKEPOBKH;
y1 — ko3t roEeHT, YIHTEBAOMHI BIASHAE BHIA MOBEPXHOCTH apMaTypPhI, IPHHUMAEMBIH IO
CII 63.13330.2012 (mymxr 10.3.24).

Ilpr momepeMeHHOM YBAKHeHHH OeTOHa M Ipa TeMmeparype apMatypel cemume 200 °C
BENHYHHY loen chemyer ysemmumBath Ha 20 %. K KaxzoMy pacTAHYTOMY IIPOXONBHOMY CTEpPXKHIO
HeoOX0MMO NpelyCMaTPUBATH NPHBAPKY He MeHee NBYX NONEePedHbIX CTEPIKHEH.

9.17 TpebyeMyio pacdeTHYIO JUIMHY aHKEPOBKH apMaTyPH ¢ YI€TOM KOHCTPYKTHBHOTO peEIICHHS
3/ieMEHTA B 30HE 2HKEPOBKHA PacCIuTEBAIoT Io dopmyie (10.3) CII 63.13330, Ho NpHHUMAIOT HE MEHee
0,3/0.an, a Taroxe He MeHee 15ds M 200 MM, The lgan — Gazopas MiHHA aHKEPOBKH, onpefeisieMas 10
tdopmyne (9.1); @ — k03 GUIHERT, YIATHBAIOMNI BIMAHAE HA JIHHY 30HE aHKEPOBKH HAIPSKEHHOTO
cocTosHHAS G€TOHAa H apMaTyphl C Y9eTOM TEMIIEpaTyPHEX AeopManuit B CaMOHAIIPSDKEHMAN, & TaKXe
KOHCTPYKTHBHOI'O DEIIEHHA 3MEMCHTA B 30HE aHKCPOBKH;

a=1,0 — mns pacTAHYTHIX CTepXKHelf;

a= 0,75 — [nsg cxXaTEX CrepXKHEeH NEPHOIMIECKOro mpoQMIA ¢ NPAMBIME KOHIAMH WIH IMAgKOl
apMaTyphI C KPIOKaMH.

9.18 VYeummue N;, BOCOPEHHMAeMOE aHKEPYEMEIM CTEPXHEM apMaTYphl PpacCUNTHIBAIOT IIO
¢$opmyne
N, = _R:}A,l, <R, 4, 9.3)
rae lsn — ATHAHA aHKEpOBKH, onpegendeMas no CIT 63.13330.2012 (mynkr 10.3.26);
Is — paccTosfHHE OT KOHIA aHKEPYEMOTO CTEPIKHA 4O PaCCMaTPHBAEMOr0 HOMEPETHOrO CEHSHUS
3NEMEHTA, IPHHAMAEMOE B KAYECTRE JUIMHE] AHKEPOBKH, TpeOyeMoll AMd nepefadd YCHIHA
N; B apMarype Ha GetoH;
Ry — pacueTHO® COIPOTHBICHWE a8pMaTyPHl pacTOKEHHIO, ompefenseMoe mo (opmyne (5.15),
IOPHHAMASA Y5t [0 TaOmane 5.14 Ang TeMIIepaTypE apMaTypEL B 30HE aHKEPOBKH,
As ~ TIomazs NONEPETHOro CeTeHHA aHKEPYEMOTO CTEPXKHA.

CoeOuHenus ReHanpazaemotl apmamyput

9.19 CpapHble cOeJWHEHHS apMaTyYphl H 3aKIaHBIX ACTANEH, & TAKKE CTHIKM HEHANpAraeMoi
apMaTyphl BHaxJIecT (0e3 CBapKH) B KOHCTPYKUMSIX H3 3KapoCTOMKoro GETOHA ClIeAYET BRINOIHATE 110
CII 63.13330.

JmHa neperycka (Haxiuecra) [ apMaTypel B paGodeM HampaBlIeHHE AODKHA OBITE He MeHee
BCIIMIHHBL /oan, ONpezendemoll ¢ yderoM 9.16. JlmameTp CTEIKyeMEIX cTepkHeff W3 apMaTypel
HEPHOAHNYECKOr0 MPOGHIIAL He OJDKEH IpeBbInaTh 28 MM, a U3 rmaako apMarypsl — 20 MM.

Creixe BHaxnecT 6€3 cBapKH He JOITYCKAIOTCS NIPH IUKIMIECKOM Harpepe H IpH NOCTOSHHOM
HarpeBe pacTAHYTOH apMaTypsl cahume 100 °C,

Croku paboueli pacTAHyTOH apMarypsl BHAXJNECTKy 0e3 CBapKH CJIEAYeT, Kak NpaBHIO,
pacnionaraThb «B pas6exxy». IIpy aToM cauTaeTCs, YTO CTRIKY PACTIONIONEHE] B PA3HEIX CEUEHAAX, ECIH
paccTOSHES MeXKTy OIIKHHAME KOHIIAaMY cTep)kHell HaxiuecTok He meree 0,3/

PacnpenemuTensHyio H CXaTylo apMaTypy LOIYCKAeTCs CTHIKOBATh B OJHOM CEYCHHH.
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Tnymete cmepoicru

9.20 Vcimosusa OpuMeHeHws TrHyToM apMaTyphl (OTTHOE], 3arMbhl KOHIIOB CIepxHEH) B
KOHCTPYKITHSAX M3 OOBITHOTO H KapocTolikoro OeToHa, IpEfHA3HAYCHHEIX AN paGoTH B YCIOBHAX
BO37efCTBHA MOBEINEHHEIX H BLICOKHX TEMIIEPATYD, clexyeT BemontsTs no CIT 63.13330.

CTEIKH 3JIeMEeHTOB COOPHERIX KOHCTPYKIH

9.21 Crrixe 31€MeHTOB COOPHEIX KOHCTPYKIIAH U3 KapoCcTORKoro 6eToHa CilelyeT BHIIONHATE IO
CII 63.13330. CeapHule COCAMHEHHA apMaTyphl HEOOXONAMO IpEAyCMaTpHBATE C YIETOM
TIOCIIEZIOBATEIEHOCTH TIPHBAPKA cTepxHeld k HaxmaakaM. CHazana clieXyeT NpPHBAPHBATL CTEPKKHH C
ONHOHK CTOPOHEI CTHIKE, & [IOCIIE OCTHBAHMSA HaKIagKy — C APYTOH.

CThIKE MEXTY CTEHOBEIMH NaREIAMH M3 XapoCTolikoro GeroHa caeayeT NpeNyCMaTpHBATE Ha
pacTeope, ¢ ycTaHoBKo# GeTomHOro Gpyca pasmepoM 5x5 cM (pucyrok 9.1, a). B cThkax mameneif,
[IepEeKPHIBAIOIMX pabodee OPOCTPARHCTBO TEILUTOBOTO arperaTa, feToHHLIE 6pyc cleyeT YCTaHABIHBATE
Ha pacTBOpe C MeHee HarpeToff cropoHsl pebep (pucyrok 9.1, 6). IlpocTpascTRO Mexnmy pebpamm
CTEIKYEMEIX NIOIBECHBIX DaHeNell ¢ KOHCONBHBIMH BBHICTYIAMH ILIMTHl CIEHYeT 3alloTHATh
TEILTOH3O0NSIHOHHLIM MaTepHanoM (PHCYROK 9.1, 6).

Crexn MeXZy NaHelmsMH H3 JIETKOTC KapoCcTOMKOro 6eToHa CISIyeT 3allolHATh PacTBOPOM
HpOYHOCTBIO Ha CKaTHe, MeHbIeld mpouroct# GeToHa ¢yTepoBKE. Mapka pacTBOpa IIPHHHMAIOT HE
nmxe MI15. IlpomoneEEle TOPUCBEIE HOBEPXHOCTH NaHeNeH IODKHEI HAMETH IA3El WIM CKOCHL
yIAep>KABalOIIHEE PACTBOD OT BBIIaNEHHA {PHCYHOK 9.1, 2, 0, e, a¢).

Tomumery mBa cThIka MeXTy COOPHEIMH dJIeMEHTaMH TEILTOBRIX arperaToB CIeIyeT IPHHUMATE
He MeHee 20 MM.
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T Hso amv

2) d) e
16 11 20 MM

12 Wmm 7

11

a — CTHIK peBPUCTRIX MaKeneH B cTeHax; 6 — TO e, B IOKPHITHAX; & — TO €, C KOHCONBHBIMHM BEICTYTIAMH;
2 — CTBIK IBYXC/IOHHBIX TaKeneH; 0 — CTHIK NaHenei ¢ oxa#MIIAIONHM apMaTYPHBIM KapKacoM; € — CTHIK
Maneneif ¢ OKaHMIAIONIHM KaPKAacOM W3 TADKEJOro Jkapocroiikoro 6eroHa; e — CTHIK HaHelel U3 JIErkoro

skapocTolikoro 6eTona; J — TRKeNslil xapocToiikuii Geton; 2 — apMaTypHBIi kapkac; 3 — JerkHid
skapocToiikuii GeTos ¢ D1100 u Menee; 4 — Gpycok ceuenmeM 50x50 MM H3 TDKeROrO jkapocToiikoro GeToHa;
J — cTepikens uaMeTpOM 6 MM; 6 — JKapOCTOlKHIi pacTBOp; 7 — YTOIOK JKECTKOCTH NaHeH; § — xapocToikuii
nerxwit 6eton ¢ D1200 u Gosnee; 9 — aHkep; /0 — TemmonsoNanMonHad npociokika TomuuHo# 10-20 Mm;
11 — MeTaTHueckMii mHCT; 2 — CTHIKOBAA HAKIIAAKA

Pucynok 9.1 — CTBIRH 3JIeMEATOB cOOPHBIX KOHCTPYKIAH B3 :apocToiikoro Gerona

9.22 Coenunenue apMaTyphl B cGOpHEIX 3IEMEHTaX W3 JKapOCTOMKOro GeToHa ROmMyCKaeTcH
BBOIONHATEL 9€pPe3 OKaHMIIAIOMHKE YIOJIKH, CTRIKOBEIC HAKIAJKH MM ITyTeM CTEIKOBAHHS apMaTyphI
BHaxJecT (PUCYHOK 9.2).

B cTeixax nasesicl, mepefalommAx YCHNHA OT apMaTypEl Yepe3 KOCKIHKY Ha CTBIKOBYIO HAKNAIKy
C IKCIEHTPHCHTETOM, 06A3aTENLHO CIefyeT NPeAyCMATPHEATE AHKEPH! H3 apMATYPhI [IEPHOTHIECKOIO
npoduia. JIMAna aHKepHEIX CTepiHEH, MPUBAPEHHEX K ITACTHHE «B TaBpP» WM BHAXJIECT, JOMXHA
6bITE He MeHee o, OIpenensieMoii mo 9.16.

EciH HeoOXomuMylo pacdeTHYH) ANHHY aHKEDOR TPYJAHO BBUIEDXKATh H3-32 TEMIEPATYDHI,
IIpEeBBINAOIIEH TPeICSIbHO AODYCTHMYIO TEMIIEPATYPY IIPAMEHEHNA apMaTyphl, YCTaHABIIHBAEMOI [0
pacuery (cM. Tabumy 5.11), To HomyckaeTcs yMeHBIIATE AMHY aHKEPOB ¢ 0083aTeNbHOA IPHBAPKO#
K MX KOHUAM JONOJHUTENBHEIX [IaCTHH (PHCYHOK 9.3).

&0
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4 — HaXJIECTOYHOE COEqUHEHHE ¢ METALIMYECKON HAKIaAKOH H3 IMCTOBOH CTANH, O — CTHIKOBOE COEJHHECHHE
no I'OCT 10222; & — ¢teikoBoe coeguHerHe o [[OCT 14098; 2 — HaxuecTouHOE cCOeNHUHEHHE

Pucynok 9.2 — CoeraeHAS apMATYPbI B CTHIKAX 31eMEHTOB COOpPHLIX KOHCTPYKIHH H3 KaPOCTOHKOTO
Gerona
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I —apMarypa; 2 — KOChIHKA; 3 — CTHIKOBAs HAaKJIaaKa; 4 — CBapka; J — aHKep apMaTyphl; 6 — aHKep KOCKIHKH;
7 — aHKepYyroIIas [LIACTHHKA

Pucyrnok 9.3 — Jletams cTBIKa APMATYpPBI UeTHIPEX NaHe el B3 KaPOCTOHKOro kere3obeTona
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TemmepaTypHO-ycapo1abI¢ MBBI

9.23 B KOHCTPYKUMAX 34aHAH H COOPYKEHHMH, ACIIBITERAIONMEX TEMIIEPATYPHBIE ¥ BIAKHOCTHEIE
BO3JCHCTBMA, CIEAyeT MOpENyCMaTpABaTh HX paspe3Ky TEMIIEPATYPHO-YCAJOYHEIMH IIBaMH,
PacCTOAHHS MEXJY KOTOPHIMH HA3HA4AlOT B 33aBHCHMOCTH OT TEMIEPAaTypHBIX YCJIOBHH H
KOHCTPYKTHBHEIX 0coOeHHOCTEH coOpYKeHUS.

[Ipr mepaBHOMEpHO# ocanke GyHIAMEHTOB ClIeAYeT IPeAyCMATPHBATE pas/ieieHHe KOHCTPYKIHiE
OCaTO4YHEIMH IITBaAMH.

9.24 PaccrosHue MeXIy TeMIeparypHO-yCaIOYHLIMH INMBAMH B OETOHHEIX H JKeHe300€TOHHEIX
KOHCTPYKITHSX M3 0OBIMHOTO H XKapoCTOMKOro GETOHOR CIIEAYeT YCTaHABIHBATh PACYETOM.

Pacwer aomyckaeTcs He BBINONHATH, €CIH IPHHATOE PacCTOSHHE MEXIY TEMIICpaTypHO-
ycaZo9YHEIMM IIBAMH HE NPEBHINACT 3HAYCHHM, YKalaHHEIX B Tabime 9.2, B koTOpol HambonkImHe
PacCTOAHHA MEXAY TEMIIEpaTypHO-YCaJOUHEIMH IMBAMH JaHHl A7 OETOHHBIX H Kelne300€TOHHBIX
KOHCTPYKOHH C HEHaNpATAEMOH H C HpPEJBAPHTEIHHO HaNPDKCHHOM apMaTypoi, INMpH pacuyeTHOH
3EMHei#t TeMIlepaType HapyXHOro Bo3ayxa Munyc 40 °C, OTHOCHTEBHOR BIXHOCTH BO3xyXa 60 % u
BBIIIE H BEICOTE KONOHH 3 M.

Tabauna 9.2
HauGoneiye paccToAHAA MeXLY TEMIIepaTyPHO-YCaJOYHEIMH IBAMH, M,
Tt KOH ., Jonyckaemble 6e3 pacuera Ul KOHCTPYKIMH, HAXOAAIMXCA
PYKITH} BHYTpH OTAILIMBAEMBIX | BHYTDH HEOTAIUIMBAEMBIX | HAa HapYKHOM
3JaHMHA WITH B TPYHTe 30aHuH BO3OyXe
1. Berounse:
a) cBopHeie 40 35 30
6) MOHOINUTHEIE ITPH KOHCTPYK-
THBHOM apMHPOBAHIH 30 25 20
B) MOHOJIHTHEIE €3 KOHCTPYK-
THBHOIO ApMHPOBAHHS 20 15 10
2. XenesoGeTOHHEIE:
a) cGopHeie H cGopHO-
KaPK&CHEIE OJJHOSTAXKHBIE 72 60 48
6) c6opHsle U cGopHo-
KapKacHBIE MHOTOTRKHEIS 60 50 40
B) c6opHO-O10o4nEIe, cHopHO-
NaHensHEIe 55 45 35
F) c6OpPHO-MOHONKTHEIE H
MOHONMTHEIC KapKaCHBIe 50 40 30
I) c6OpHO-MOHOMUTHEIE
MOHOJIMTHEIE CIUIOMIHbIE 40 30 25

IIlpaMevsanns

1 Jins skene306eTOHHEIX KOHCTPYKIMIE (IyHKT 2) pacdeTHadA TeMIepaTypa BHyTPH KOTOPHIX He npeebmmacT 50 °C,
PaccTOAHMAE MEXIY TEeMICPaTYPHO-YCAJOYHBIMH IIBAMMK NPY PacaeTHOH 3MMHEH TeMiepaType HapyXHOIO BO3HyXa
muayc 30 °C, 20 °C, 10 °C 1 | °C yBenmamBaioT cOOTBeTCTBEHHO Ha 10 %, 20 %, 40 % n 60 % H mpH BIAKHOCTH
HapyXHOIo BO3LyXa B HaHGoNIee jxapkuit Mecal rofa Hmwke 40 %, 20 % n 10 % ymeHbImAOT cooTBETCTBEHHO Ha 20 %,
40 % u 60 %.

2 Jina xene3006TOHHBIX KapKacHBIX 34aHMH (IYHKT 2, a, 6, ) pacCTOAHAA MEXKIY TeMIEPATYPHO-YCAROMHEIMH
MBaMH YBENHIHRAIOT IPH BRICOTE KOJIOHH 5 M — Ha 20 %, 7 M — Ha 60 % 1 9 M — Ha 100 %. BricoTy KO/OHH ONpeNeNAroT:
U1 OAHOSTAXHEIX 3AaHEH — OT BepXa ¢yHEaMeHTa 10 Hi3a NOAKPaHOBRIX 6Ok, 2 IPH HX OTCYTCTBHM — X0 RU38 depM
e GanoK MOKPEITHA; ANA MHOTOTAXHEIX 34aHHi —~ OT Bepxa (pyHIameHTa JI0 Hi3a Galok epBoro staxa.

3 /Tna wene306eTOHHBIN KaPKAaCHBIX 3AauMi (MyHKT 2, a, 6, ) pacCTOAHMA MEXIY TeMIIEpaTyYPHO-YCAAOTHAIMH
MBAaMH ONpefeNeHH UpH OTCYTCTBHH cBi3ell Mifo mpH paclioNoxeHMH CBA3ell B cepeflMHE TeMieparypHoro Gnoxa.
PaccTosHMA MeXAY TeMHepaTypHO-YCaAOYHHMH MIBAMM B COODYXEHMAX H TEIUIOBRIX arperarax ¢ pacdeTHoit
TeMIepaTypoit BHYTpH 06BeMoB 70 °C, 120 °C, 300 °C, 500 °C 1 1000 °C yMeHbIIaroT cooTBeTCTBEHHO Ha 20 %, 40 %,

60 %, 70 % u 90 %.
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9.25 ITupuHY TeMIlepaTypHO-yCaJOuHOrO I¥Ba b B 3aBHCAMOCTH OT PACCTOSHMA MEXULy mBaMH [
CIIeyeT PacCUHTHIBATE I GopMyIte

b=gl. (9.4)

OTHOCHTENBHOE YANHMHEHHE OCH MEMEHTA & CIEAYeT BEMHCIATh B 3aBHCHMOCTH OT BHIA
KOHCTPYKIMH H XxapaKTepa Harpepa mo 6.22-6.25.

lupury TeMIepaTypHO-YCaJOYHOTO [IBa, BEMAHCICHHYIO IO opmyne (9.4), clieayeT yBeMIHTE
Ha 30 %, ecim mop 3amonEseTcd acOeCcTO-BEpMUKYIHTOBEIM PacTBOPOM, KaOIMHOBOM BaTOd WM
IMHYPOBEIM acGeCTOM, CMOYEHHBIM B INIMHAHOM PacTBope (DHCYHOK 9.4, a).

TemnepaTypHO-ycamodHble MBE B GETOHHEX H Xene300€TOHHBIX KOHCTPYKIMAX CHEXyeT
IPUEMMATE ITHPHHOK He MeHee 20 MM.

Kornma paenerme B pabodeM HpOCTPAHCTBE TEIUIOBOTO arperara He paBHO arMoctepHoMY,
TEMIIEPaTypPHO-YCaJOIHEN! OB AODKEH HMETh YIIApeHHe M ycTaHOBKHM GeroHHoro Gpyca. Bpyc
CHeMyeT yCTaHaBIMBATE Hacyxo Ges pacTBopa. Mexmy 6pycoM H MeHee HarpeToif OBEPXHOCTHI) [IOB
HeoOX0AMMO 3aII0JIHETE JIETKO AeopMApPYEMBIM TEILIOH30ILIHOHHEIM MaTepraioM (pACYHOK 9.4, 6).

B newax, rae Tpebyercs repMETHUHOCTE pabodero ImpoCTPaHCTBA, C HAPY)XXHOM IMOBEPXHOCTH B
TeMIIEpaTypHO-YCaLOYHOM IIBe CIERYeT peycMaTpHRBaThL KoMIescaTop (pucyHok 9.4, g).
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a — 10B, 3AITOTHEHHEI}] ITHYPOREIM acGecTOM; 6 — TO XKe, ¢ GEeTOHHBIM GPYCKOM; 6 — TO e, ¢ METALIHICCKHM
KOMIIEHCATOPOM; / — HiHypoBoii ac0ecT, CMOYEHHEIH B IIMHAHOM pacTrope; 2 — GeTOHHBIH OpyCOK;
3 — xoMmneHcaTop; 4 — CTAILHOH CTepXeHb HAMETPOM 6 MM

ALY

Pucynox 9.4 — Temueparypabie IBbI B KOHCTPYKIAAX A3 XAPOCTOHKOro GeTona

9.26 Jna opraHM30BaHHOTO PA3BUTHA YCANOYHEIX TPEIHE B GETOHE CO CTOPOHH pabouero
IpOCTPaHCTBa TEMJIOBOr0 arperara cleiyeT HpeaycMaTpHBaTh ycanodyHele DBl IIIBEr mmpuHoH 2-3
MM M rryOuHOiA, paBHOit 1/10 BEICOTHEI cedeHHS, HO He MeHee 20 MM, clleAyeT pacnonarate 9epes 60-90
€M B JIBYX B3aMMHO OCpPIEHANKYHPHEIX HalpaBneHmsax (pucysox 9.5, 6).

9.27 Ycunus oT HepaBHOMEPHOrO HarpeBa OETOHa IO BHICOTE CEUECHHA SIIEMEHTa JIOMyCKaeTesa
YMEHBIIATh:

ycTpolCTBOM KOMIIEHCAIIHOEREIX ITBOB B Golee Harperol cxaroii 3oHe GeTona (pucyHOK 9.5, 4).
Komnencaunonnsie msrl mAprHEOH 2 - 5 MM criegyer pacnonarats gepe3 60 - 90 cM Ha royGuay He
Gonec 0,5 BEICOTH CcYeHHA IMEMEHTA B HallPABICHAH, NCPICHAMKYIAPHOM K ACHCTBHIO CHXMMAIOLIHX
yCHIHiA OT BO3ACHCTBAA TEMIIEPATYPEL;

TDOBRINCHHEM TeMIIepaTyphl PacTAHYTOH apMaTypsl, pacHONIOXKEHHOH y Menee Harperoit rpaHu
6eroHa, OCPEACTBOM YBEAMYEHHS TONIIMHBI 3AMMTHOTO clNof GeToHAa MM YCTPOMCTBOM Hapy»KHOMK
TEIIOH30IAIAH.
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%
1 , 600 - 900 MM

.
ol

@ ~— KOMIIeHCAUMOHHEIE; § ~ YCaAOdHble; | — KOMIIEHCAIMOHHEIE 08 HIMPHHO#H 25 MM;
2 — ycapouHeIH 1108 riryGusoit 0,14 1 mupuHoi 2-3 MM -

Pucynok 9.5 — IIIpbI co cTOPOHBI HATPEBAEMOi DOBEPXHOCTH B KOHCTPYKIHAX
H3 skapocToiikoro GeTona

OTtaenbHbIe KOHCTPYKTHBHBIE TPeGOBAHHS

928 B xene3obeTOHHRIX KOHCTPYKOHSX M3 XapocTodkoro OeroHa I BOCIIPHATHA
PAcTATHBAIOMAX YCHNHH, KaK IMpaBHIIO, CAEAYET YCTaHABIMBATh apMaTypy y MeHee HarpeTol rpaHH
CEeYeHHS 3NEMEHTA.

EclH B KOHCTPYKIHAX OT Harpy3KH DacTATHBAIOINHE YCHJIMA BO3HHKAIOT CO CTOPOHAI fonee
HarpeTol rpaHH Ce9eHMA SIIEMEHTA, TO apMaTypa MOMKET BOCIIPHHAMATE PACTATHRAIOIIHE YCHIIAA NPH
TeMIepaTtype, He NpeBRINAIOMEH NpefelbHO JOIMYCTHMYIO TeMIIEpaTypy IpHMEHCHHA apMaTypEL
ycTaHaBIMBaeMOH no pacdery (cM. Tabmumy 5.11).

[ cHIKEHNA TeMIIepaTyphl apMaTyphl JONMYCKAaeTCA YBE/IMYHBATE TONNEHY 3AUMTHOTO CIHOA
6eroHa y Gonee Harperoli rpain cedeHHd 3eMERTa [0 MMEeCTH THAMETPOB IIPOAONBEHOH apMaTypsl HiTH
DpexyCMAaTPHBATE TEIUIOA3ONIAIHIO M3 JIETKOY0 XapocToifkoro Gerona.

Ha rpanmme 6eTOHOB pa3Hkix BHIOB CleAyeT YCTaHABIMBATL KOHCTPYKTHBHYIO apMarypy H3
xKapocroiikoff cram mmaMerpom He Oolee 4 MM, KoTopas JoDKkHa OHITH IpHBapeHa X XOMyTaM
(pecyBHOK 9.6).

Temmeparypa BarpeBa KOHCTPYKTHBHOH apMaTyphl He ZAO/DKHA IIPEBBINATH IpPEAETHHO
IOITyCTHMYIO TeMIlepaTypy IpAMeHeHrs KOHCTPYKTHBHOI apMaTyphl, yka3aHHYIO B TaGmame 5.11.

1-1 n-n
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1 — Taxensiit xapocToiikmii GeToH; 2 — TEIUIOH3ONALHMOHNEIH CIIOH M3 JIETKOTo JKapocToiikoro 6etona;
3 — ceTka U3 KAPOCTOMHKOMH CTATH JHaMeTpPoOM 4 MM; 4 — IpoioNbHAasA paGoyas apMaTypa

Pucynok 9.6 - Koncrpyxnas a3rabaeMoro xej1e306eToHHOr0 31eMeHTa, HArPEBAEMOT0 10
Temuepatypsi Gonee 400 °C co croponn! pacTEHYTOH 30HBI
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9.29 HecyuuMe ¥ HeHeCyLIHe KOHCTPYKIAH TENNOBKIX ATPeraToB CICAYET BRIIONHATL H3 COOPHEIX
OIHOCHOWHEIX KM MHOTOCIOHHEIX 31eMeHTOB. COOPHEIE OrpakHaromMe KOHCTPYKIHH, KaK PaBHIIo,
BHIIOJIEMIOT U3 OIOKOB, IUINT B NaHeNeH.

B rByxcnoHMHEIX mNaHeNAX, NPOSKTHPYEMBIX M3 pasHBIX BHAOB >KapocToikoro OGeToHa,
TEIUION30/IMONHEE JIETKHE Xapocrofikuii OeToH AomycKaeTcs NpeXyCMaTpHBATE KaK CO CTOPOHEI
pabodero NpoCTpaHCTBa, TAK ¥ ¢ HAPYKHOH CTOPOHK! TEILIOBOTO arperara.

Jns ynydmeHns COBMECTHOM paboTHI OTAENBHEIX CIOEB GeToHa HeOOXOAMMO IPEXyCMAaTPHBATh
YCTaHOBKY KOHCTPYKTHBHOM apMaTypsl Wi ankepoB. KOHCTpYKTHBHAA apMaTypa AOJDKHA 3aX0[HTh B
KaKABLA clioit GeToHa Ha ry6uiy He Meree 50 MM. Eclia B 30HE cONpAKeRUs OTACNBHEIX CI0eB GeToHa
TeMilepaTypa MpEBHINAaeT NpefelbHO JAONYCTHMYIO TeMIlepaTypy NIpHMEHEHHs KOHCTPYKTHBHOR
apMaTyphl, yka3aHHyI0 B Tabmuue 5.10, To mms YCHNCGHHMA CBA3M MEXHAY CHOSMHE JOHyCKaeTCs
YCTpauBaTh BEICTYIILI HJIH GETOHHEIE IMIOHKHA.

B pelpucTEIX maEeNIX IUMTy H pebpa clefyeT BHIIONHATh H3 TODKENIOTO HIM JIETKOTO
KOHCTPYKUHOHHOTO JapocToiikoro GeTona (cM. pucyHOK 9.5, 6). B Mmectax conpsoxenns peGep ¢ ol
Heo0X0oIuMO ycTpauBaTh BYTH. Mexay peOpamMu ¢ MeHee HarpeToif CTOPOHBI CIEAyeT PaclONaraTh
TEIUTOBYIO0 H30/IAHHIO H3 JIETKOTO JKapOCTOMKOro GeToHa MM TEILTOH3O/MIMOHHEIX MaTepHanoB. B
pebpax maHemH clenyeT NpeXyCMaTPUBATE apMaTyPHEIE KapKackl, KOTOPHIE JOIDKHEI GBITh 3aBSIIEHEI B
6eToH NmMTH He MeHee 4eM Ha 50 mM. Ilpm HeoOxomMMOCTH CHIDKEHWS TeMOepaTyphl paGodeit
apMaTypel, ycTaHaBIHBacMoil B pebpax, pefpa MOryT BRICTYIATh 32 HapyKHYIO IOBEPXHOCTh TEINIOBOH
m3ospd. IUIHTY nmadend clegyeT apMHpOBaTh KOHCTPYKTHRHOM CBapHOH CETKOH H3 apMaTrypHl
JuaMeTpoM He Goxee 4 MM C pacCTOSHHAMM MY CTEpPXKHAMH He MeHee 100 Mm.

TemmnepaTypa HarpeBa cBapHOH CETKE He JOJDKAA NPEBENNATh MNpPENENBHO JNOMYCTHMYIO
TeMIepaTypy NpPUMCHCHAS KOHCTPYKTHBHOH apMaTyphl, ykasamHyio B Tabmame S5.11. Ecm
TeMIlepaTypa Harpepa ITHTE [TaHENH NPeBEITAeT NpeieNbHO JONYCTHMYIO TEMIIepaTypy IpHMEHeHHs
KOHCTPYKTHBHOM apMaTypul, ROMYCKACTCHA INIHTY HE 4pMHPOBATh.

Jns HeHecymuxX OGNErdeHHBIX OrPAXIAOMMX KOHCTPYKIMYE TENNIOBBRIX arperaToB CICAYET
[IpexycMaTpHBATh JIETKHe JkapocTolikue 6eToHEI H 3¢ eKTHBHABIE TEIUION30IAMOHHEIE MATePHAATHL.

9.30 B 1ByXCIOMHBIX NadeNsX Ha METAIMYECKOM JIHCTe JIETKHH XKapocToikuil GeToH cnemyer
KPEHHTH aHKepaMH, IIPEBAPEHHRIMU K JIMCTY (PHCYHOK 9.7, ¢). AHKEpHI ClielyeT IPHANMATh IMaMeTPOM
6-10 MM mmm monoch 3x20 MM. [ImuHa aEkepa JopkHa OBITH HE MEHEE IMOJOBHHE TONIHHEL
(byTepoBKH, a paccTosHME MeX Ay HEMH — He Gonee 250 MM, MeTalutMdecKHil MCT TOJIIHHON He MeHee
3 MM JOmKEH HMETE OTOTHYTHIE Kpast #/IH NPHBAPEHHEIE «HA [EP0» IO KOHTYPY YTOIKH.

B nmanemx ¢ okafMIIAIONAM KapKacoM IpAMOYTONEHOTO MM TPaNeqHEBAIHOTO cedeHns pebpa
CIEAyeT NPEAYCMATPHBATE M3 T/DKEIOrO MM JIETKOTO KOHCTPYKUHMOHHOTO JKapoctoikoro 6eroHa, a
NPOCTPAHCTBO MEXTy peOpaMH Ha BCK TONIMHY CNESAYET 3aNONHATH TCINIOM30NAIHOHHBIM JIETKHAM
xapocToiikum 6eToroM. Pebpa ciexyer apMUpOBATH IIIOCKAMY KapKacaMH, PaCIONOXEHHEIME C MEHEe
HArPeTo# CTOPOHEI (PHCYROK 9.7, 6).

B maHenstx ¢ okafMIMIOIEM APMATYDHEIM KAPKAcOM CBApHON KapKac CIELYeT Pacloliararh o
IEePHMETPY TIaHENH Y MEHEE HAarpeTo CTOPOHKI (PHCYHOK 9.7, 8).

Kpennerne mageneit k kapkacy JONKHO OCYIIECTBIATECA Ha (ONTax MM Ha CBapke Tak, ITOGHI
TIaHeH MOITH cBOOOAHO HepeMemaThcs IpH Harpese.

B KOHCTPYKIMAX TEIUIOBHIX arperaroB M3 MOHOJHMTHOIO XKene306eToHa co CTOpoHH pabodero
HpOCTPAaHCTBA B YTJIaX CONpPKEHHS CTEH, a TaKXKE CTEH ¢ NOKPLITHEM H IEPEKPHITHEM CICHYeT
npexyCMaTpABATE BYTHL.

Tpu Temmeparype paGodero IpocTpaHcTBa TemnoBoro arperara cesime 800 °C orpaxparoimyio
KOHCTPYKIHIO C HEHLI0 YBENHYCHHAA €¢ TEPMHMYECKOT0 COIPOTHBIEHHS CIEAYET BRITOJHATH
MHOTOCIIOHHOH, ¢ BKIFOUSHHUEM B €¢ COCTaB CIOEB U3 3(hdexTABHOM TeImonz0Mammy (pAacyHoK 9.7, 2).

MBHorocoiias Hecymas KM CaMOHECYIas KOHCTPYKIAS CO CTOPOHEI pabodero MPOCTpaHCTBa
AOIDKHA HMETH (YTEPOBOUYHYIO IUIMTY H3 JKapoCTOMKOro GeToHa, a ¢ HEHATPEBAEMOM CTOPOHBI —
HecylIee OCHOBAHHE B BHJE JKENE€300€TORHOM IIMTH HIH METALIMYECKOro JIACTA ¢ OKARMISTIOIMAMHA
YTOJIKaMH, a4 MEXAY HAMH — CIIOH TEILIOH30IAIMH. BOTOKHMCTEE OrHEYTIOPHEIE MaTepHalH CISAYeT
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NPUMEHATE B TEMIICPATYPHEIX 30HAX CEUeHHs KOHCTPYKI(HHE, F/ie BENb3s MPUMEHATH bolee ICHIEBHIE K
MeHee AeHIHTHEE MATEPHANL], HANPHMED, IUVIKTEH HIIM MaThl H3 MEHEPANbHOM BaTHI.
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3000-5000 MM
a — ABYXCIO#HAA MAHENb HA METAJUTHYECKOM JIHCTE; & — MaHeNb ¢ oKaliMIIMIOmHM KapKacoM H3
THKEIIOro XapocTolikoro 6eToHa; 6 — NaHelk ¢ OKAHMIAIOLIHM apMAaTYPHEIM KapKacoM; 2 - NaHeb Ha

METALTHYECKOM JTHCTE CO CTATBHEIMH aHKepaMH H a¢dexTHBHONH Termnomsonanueit; / — yronok
JKECTKOCTH ITaHelm; 2 — MeTaLIM4YecKiii mict; 3 — aHkep; 4 — nerkuii sxapocroifiuit 6Gerorn c D1100 1
MeHee; 5 — nerkuii saapocroiikuii 6Geron ¢ D1200 1 Gonee; 6 — okaliMmOIIMH KapKac H3 TDKEIIONo
KapocTokikoro 6eToHa; 7 — apMaTypHbI kapkac;, & — 3(h(eKTHBHAA TEILTOH30IALIA,

9 — ycamouHsIit mos; 10 — naiiba

Pucynok 9.7 — Koncrpyknun nanesiel H3 Jerkoro xapocrolixoro Gerona

931 [ina ofecnedends HaNE)KHOFO COESNWHEHWS HeCymero M (yTepoBOUHOIO ClioeB
MHOTOCJIOHHOH (GYTepoBKE pexOMeHIyeTCd IpPUMEHSTh NPOCTPAHCTBCHHEIE aHKEPH B BHJIE
COENAHEHERIX MeXIy co0ol KpecToo6pa3sHO yCTaHOBNCHHEIX T'HYTHIX CTepXXHeEH, paclioNoiKeHHBDX
HepNEeHINKYIIAPHO K apMaTypHOi CeTKe, HalpiMep, Kak OKa3aHO Ha pHcyHKe 9.8.

IIpocTpascTBEeHHRIE aHKEPE! YCTAHARIHBAIOT B IIBAX NUIMTHON M MHHEDAIOBATHON H30JIAIIAH.

Paccrosrne MeX Iy ankepamMu IpHHAMatoT B Mpegenax 0,7 - 1,0 M, a paccTosHEe OT KpaeB HaHemH
KO IEHTPa DPOCTPaHCTBEHHOTO aHKepa NPAHHMMAIOT KPAaTHRIM pa3sMepy INIAT TEILIOH30JIIIMH H PaBHEIM
HONIOBHHE pacCTOSHHA MEXAy ankepamu. ImiTa B3 xapocToiikoro 6eToHa, 3aKpelUIeHHAaA ¢ TIOMOIILIO
aHKEPOB, OT JeHCTBHA cOOCTREHHOTO Beca B FOPH30OHTANBLHOM MOJNI0KCHAN Nanema 6yaer paboraTsh Kak
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JIBYXKOHCOJISHAs CHCTEMAa C MAaKCHMAJIBHBIMM PpACTATHBAIOIMMMH YCHIMAIMH B CEYESHHAX @O
NpPOCTPAHCTREHHEIMHM AHKEPaMW, TAE HMEIOTCH MECTHEIE apMAaTyPHBIE CETKH, BKDOYCHHBIE B
[EPOCTPaHCTBEHHEIN aHKep JUIA YBEIMICHHS NIIOMATH aHKEPOBKH.

®yrepoBo4Has ILIMTA H3 KAPOCTOHKOre 6eTOHAa B YKDYNHEHHBIX MOHTAMHEIX JJIEMEHTaEX
paspesaeTcs IBaMH IMMPHHOHK 2 MM Ha OTAEIBHEE YaCTH TAKAM 06pa3oM, ITOOE! KaxIbli OTAENbHEIH
MOHOJHTHEIA y4acTOK GeToHHON (yTEpOBKH KPEHHACS K OCHOBAHWK) NIAHENF YETHIPHMA HJIH AByMS

aHKEPAMH.

w
AT AR TOCM L IRV SIS T TP RO M

3aw.

1 —npocTpaHcTBeHHBIR aHKep; 2 — Kene300eTOHHAA Hecylad JUIHTa; 3 — MHHepanoBaTHas HIO/IALHS,
4 — TIMTHAA M30/ALENA; 5 — apMaTypHad cetka; 6 — qiyTepoBOMHAR [UTHTA H3 XapOoCTofikoro GeToHa

Pucynor 9.8 — XlpocrpascTBeHHEIH AHKep B MEOTOCH0HEOH KOBRCTPYKIHE NaHETH C
#eJie3obeToraOH Hecymel nATOR

9.32 KoHCTpYKLIEH, NepeKprBalomue pabodee POCTPAHCTBO TEILUIOBOTO arperaTa, MoryT OhITh
¢B06GOZBO ONIEPTHIMA Ha CTEHE], IOABECHBIMHE HIIA MOHOIHTHO CBA3AHHBIMHE CO CTeHaMu. JIId MOKPEITHH
UpK npoaerax Gonee 4 M cAeAyeT NPEHMYIIECTBEEHO IpeNyCcMaTpHBATh HOJBECHbIE Halkd, IIHTH H
pmaHemd. PacuetHyro cXeMy pabGoThHl DOIBECHOH KOHCTDYKUMH CHCOyeT NpHHHMAarb Kak I
IBYXKOHCONEHOH OayKe, IPE 3TOM HE NOIDKHO JAONMYCKAaThCd BO3ZHHKHOBEHHA pPACTATHBAIOIIAX
HampskeHuit B eToHe co ctopoHs!l Oonee Harpetoif momepxHocTH. IToaBecHBIE XOHCTPYKIHH HE
JOJDKHEE BOCIIPMHMMATE HUKAKUX BHEIIEMX Harpy30K, KpoMe coOCTBEHHOTO Beca, H Ha HUX HE JOJDKHEI
yCTpauBaTECA MOCTHKH HII HACTHIIE] UM XOMACHHA OOCTyKHBAFOMETe IEPCOHATIA.

9.33 Kynona 2 ¢BOJIHI JOJDKHE! HMETH CTpeity noaseMa He MeHee 1/12 nponera B cBery.

Kymona u cBomEI ¢ NNOCKOH BepXHei TOBEPXHOCTHIO Y IATEI AOIDKHEl MMETh KOMITEHCAHKOHHEIH
mop mEpHHO# 2040 MM Ha riryGHHY, DABHYIO BEICOTE CEIEHHS B 3aMKe (pHMcyHOK 9.9). 3amomHeHMe
B CNENYeT IpeayCMaTpUBATS |3 JerkoaedopMUpyeEMoro MaTepraa, ¢ IOKPAcKo AT TOHKUM CIIOEM
6uTyMHOTO IaKa. 32 OCEBYIO JHMHHIO B TaKHX Kynollax H CBOJax JOMYCKaeTcd NPHHMMATDH AYTY
OXpPY>XHOCTH, IIPOBEACHHEYIO Yepes MeHTP TIATE ¥ CepeHHY BEICOTHI CEMEHUS B IIEHTpE LpoJeTa.
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40-60 MM

I — xoxyx; 2 — cerKa W3 NPORONIOKM AHAMETPOM IO 6 MM, TIPHBapEeHHaA K KOXYXY; 3 — KOMIICHCALHOHHEIH
ok TommuHoi 20 — 40 MM, 3anoNHeHHEIH Terko fedopMiupyeMsiM MaTepuanoM; 4 — 6eToHHBIN KyTion;
5 — naTa Kynona; 6 — MoB GeTOHHPOBAHHUA

Pucynox 9.9 — KoHCTPYKIHEE KyDOJA DepeKPbITHE ¢ TeXHOJIOTEYECKEMH OTBEPCTHAMH
H3 xapocroiikoro GeToHA 413 KPYTOro TelIOBOro arperara

B xymonax 4 cBoax ¢ ILIOCKOH BepxHel HOBEPXHOCTRIO, [IPY BEICOTE CeYeHHs B 3aMke Gonee 250
MM, KpOMe OCHOBHO#H pafodeii apMaTypHl, YCTaHOBJIEHHO#H CO CTOPOHEI MEHEE HArpeToi MOBEPXHOCTH,
Heo(X0MIMO ApeTycMaTpHBaTE KOHCTPYKTHRHYIO CETKY H3 IIPOBOJIOKHA JUaMeTpoM 3 - 6 MM ¢ A4elikod
ne Gonee 75x75 MM, KOTOPYIO pacronaraloT B cjioe OeTOHa ¢ TeMIepaTypol, He HpeBbIIaromeH
HpefebHO JOMYCTAMYIO TEMIEPATypy MPHMEHEHAA KOHCTPYKTHBHOM apMaTyphl ceTKH (cM. Tabimamy
5.11). O1a ceTra AO/DKHA COSMHATRECA XOMYTaMH ¢ OCHOBHO# apMarypo#l (pacyHok 9.10).

<>

— \\
20-40 MM 4

1 — xynon; 2 — naTa Kynosna; 3 — ONOPHOE KONELY; 4 — OB GETOHHPOBAHHS; 5 — KOXKYX;
6 — TEINOM30LMONHAs Npocioiika ToawmnHok 20 - 40 mM; 7 — paboyas apMaTypa OHOPHOTO KOMBLIA;
8 — KOMTIEHCALMOHHBIH 0B IHMPHHO#H 20 - 40 MM, 3aNONHEHHEIH JIerko Ae(OpMEpYEMEIM MaTEpHAITOM;
9 — pabouas apmaTypa Kyniona, /0 — XOMyT W3 OPOBOJIOKH JHaMeTpoM 6 MM; [/ — ceTka M3 NPOBOIOKH
IHameTpoM 3 - 6 MM
Pucyrox 9.10 — Koncrpyknas xe/e300eToRHOr0 KyoJia NOKPLITHA C IJI0CKOI BepxHeif
HOBEPXHOCTLIO A3 XKAPOCTOHKOI0 GeTona A/ KPYrioro TEIJI0OBOre arperara

9.34 Pabogyio apMarypy B XKele300€TOHHBIX KOHCTPYKIHAX, NEpepe3acMylo pasiavHEIMU
TEXHOIOTHYECKMME OTBEPCTHAMM, CIeAyeT NIpPHBapHBATh K paMKaM H3 apMaTyphl WM IpPOKATa,
YCTaHABJIMBAEMEIM BOKPYT OTBepCTHH. PasMepEr paMKku cinefyer MpEHEMATS TaKMH, 9T00H! TOMIAEA
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feTona CO CTOPOHEI OTBEPCTHAA GEUTA JOCTATOTHOH [y ofecnedenus TeMIepaTyphl MeTallla PaMKH, He
TIpeBEINANOLIEH MpeneIbHO AOIMYCTEMYIO TEMIIEPATYPY NPHUMEHEHH apMaTyph], yCTaHARTHBAEMOH IO
pacuery no tabmane S5.11. Ilnomane cedeH#si paMKH B K&XKAOM HAIpaBleHHWM IODKHA ORITE
JOCTATOYHOM [ BOCIPHATHA YCHIHMI B IIePEPE3aHHEIX CTEPHKHAX.

OTtBepcTHA GONBIIOro pasMepa cleAyeT OKaliMIIATh APMHPOBAHHEIME GOPTOBEIMH 3aMKHYTHIME
pamamu. CedueHHe CTEHOK GOPTOBBIX paM OIpeHE/MIOT M3 pacdeTa H4 YCHIHS OT BO3ZACHCTBHS

TEMIIEPATYPEI ¥ HATPY3KH.

9.35 OcHoBaHun GyHAAMEHTOB, GOPOBOB H APYTHX COODPYXEHHH, pacIONOKEHHEIX IO 3eMiei H
TIO/ABEPTAIOMIHXCsL HATPEBY, JOJDKHEI HAXOZUTHCA BEINE YPOBHEA IPYHTOBEIX BoZ. [IpH HanlwIHy BOJEI B
OCHOBAHWH 3THX COOPYX€EHHIA, CIeIyeT IpeaycMaTpHBaTh MX TATPOH30NIANIIO, HG0 xKeNe300eTOHHEIE
KOHCTPYKUMH, HaXOAANHecH [0 3eMieH, BEMOIHATE 3 06kMHOr0 6eT0Ha ¢ IOBEIIIEHHOR MapKoit no
BOIOHEIPOHHIIAEMOCTH He MeHee W12,

9.36 Koxyx¥ TEINOBBIX arperaToB H3 JHMCTOBOH CTANH ACMYCKaSTCA NPEeAyCMATPHBATH, KOTAA
HeobxoauMo ofecneanTh ra30HENPORANAEMOCTE KOECTPYKIHE, H KOTZIa HMEeTCs GOJIbIIoe KOMHIECTBO
OTBEPCTHIt MM ToYek KpemneHus oGopyzopanmsa. CoemwHEeHHEe KOXyXa ¢ jkapocToiikiM GeToHOM
cleayeT NPON3BOAHTE [IPH IOMOMIM apMAaTYPHEIX CeTOK (PHCYEOK 9.10) MIIH MeTaIUTHYECKHX AHKCPOB,
TIPHBAPECHHEIX K KOXKYXY (PHECYHOK 9.8).

B cTerax n cBonax nmedeit AN KpenneHds K HUM QyTepOBOMHEIX MaTepHANOB IPeNOYTHTENLHO
THPUMCHCHHE aHKEDHEIX CHCTEM. AHKepa CIEHyeT NPEHyCMATPHBATH H3 apONMpPOYHOH CTEPXKHEBOH
apMaTypEl HTH UPOKATA, 4 MPH 3KCINyaTallHOHHOM TeMneparype cebime 1200 °C — 13 orneynopHoi
Kepamuky. BeiGop Mapok craneif A aHKEpOB CIICHYeT IPOBOIUTE ¢ YISTOM HNPEACIEHO JOIYCTHMOR
TEMIOEPATyphl NPHMEHEHHS CTalefl M MakCHMalTbHOM TeMIlepaTyphl OSKCILTyaraOUM aHKEpPOB IIO
Tabnuuam 5.11 u 9.3.

Ta6nuna 9.3
Tpenemsto Mapxu cTane#
JOITyCTHMAs
TeMIeparypa Pocchiickoe Espocoios CIIIA
TNIPHMCHEEHNA MPOH3BOACTBO
He 6onee 375 °C Cr.3 - -
He 6onee 425 °C Cr.0912C - -
o 1.4006 403
He 6omee 475 °C Cr.12X13 1.4021 410
o Cr.12X18H10T, 1.4541 321
He Gonee 700 °C Cr.08X18H10T 14878 321H
1.4843 310
He 60uee 900 °C Cr.20X23H18 1.4845 3108
X8CrNi25-21 314
He 6onee 1200 °C Cr.XH32T X10NiCrAlTi32-20 N08825
Toeko KepaMHYECKHE Tomxo Toasxo
Cs. 1200°C amltJe a KepaMEdecKue KepaMHgecKue
P ankepa aHKepa

TlpE NpOEKTHPOBAHHHA aHKEPHEIX CHCTEM Ifii KPEIUIEHHA JKapocTOHKmX OeToHOB ((yTepoBokK)
CHEAyEeT YIHTHIBATD CIICAYIOMME NOKA3aTeIH:

- pabodyio TeMmeparypy ycTpolcTBa;
- TOJIOHMHY H KOJAIeCTBO cloeB GeToHa uin GyTepoBKH (OAHO- HIIM MHOTOCJIOHHAR);

- ofmuiH Bec MaTepHaNoB M YCIOBMA paboTEL
Ot BHIIE HEPEYHCICHHBIX [apaMeTPOB 3aBHCHT BEIGOp GOPMEI ¥ pazMepoB aHkepa, INar HMX
yeragorkn. HawGonee pacnipocTpadeHHod sBusercs V-o0pasHad ¢opMa aHKEpOR, C YCTPOHCTBOM

o Bi o
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3aru6oB ¥ rodp, KaKk B IIOCKOCTH H3MEIMS, TAK M BHE IUIOCKOCTH (pHCYHOK 9.11), ¢ mocmenyrolmum
o0heRHEHHEM B TPOCTPAHCTBEHHYIO CACTEMY, KAK [IOKAa3aHo Ha prcyHKe 9.8, mos. 1.

ITpy mpoekTHPOBAHMH AHKEPHBEIX CHCIEM IUAar KPeHJICHHA AHKEPOB [ CTEH, Kak MpasHJo,
nppuaMaercs papEeM 300400 MM, 2 jia ceomoB — 200-250 mm. K MeTammmgeckEM KOXyXaMm
TEIUIOBRIX arperaToB KpelIeHAe aHKEPOB OCYIECTRIAETCA [IPH MOMOINH CBapKH.

a) 6) B)

e)

WAL

) 3)

a, 6, 8, 2— aHKEpEI 111 OFHOCIIOMHOTO GeToHa; O, e, #, 3 ~ aHKEPHI AJIT MHOrOCHIOMHHOro GeToHa

Pucynox 9.11 — O6pa3ne! GopM METAILTEYECKHX ARKEPOB A/18 KpenleHHS XaPocToiKAX QyTepoBoK
K METALTHIECKHM KOXKYXaM TElJIOBBIX ArPeraros

9.37 Ecrm xapocToiikuii GeToH ofiBepikeH CAIBHOMY MCTHPAIOMEMY BO3AEHCTBHIO CO CTOPOHE
pabo4ero MpocTpaHCTBA, TO €ro CleAyeT 3AlHmaTh MCTA/UIHYECKOH MaHOEPHOH ceTKOH, Mo KoTopoi
HaHOCHTCA cio#t TopkpeTOeToHa, MM 6J0KaMy A3 Hanbos1ee CTOMKOTO B 3THX YCIOBHAX KapoCTORKOro
6eToHA HITH OTHEYTIOpA.

9.38 IIpx mMpoeKTHPOBAHWH KOHCTPYKUHH (DYTEpOBOK U IMUMMHAPAYECKHX TPyOUaTHIX Tedeit
HedTenobbBatomel, HedTenepepabaTpmBaromeif, He)TeXMMIIECKOH B ra3oBOH NPOMBMILIEHHOCTH B
BHIE IaHeNe# H3 Jerkoro xapoctoiikoro OeToHa, GOPMyeMEIX Ha METAUIHYECKOM OCHOBEHHH,
HeoOXOOEMO IpeQyCMaTpHBATE KOHCTPYKTHBHEIE pemmeHds, OOC€CIeUMBAIOmMe KHCIOTO- H
ra3oHENPOHMNREMOCTh  TEIUIO3AaIMTHOTO O€TOHHOTO crof Ha KOHTaKTe C MeTaLmH9ecKol
MIOBEPXHOCTHIO BO U30eXaHAE BOSHHKHOBEHKS KODPO3HH MeTailia B IIPOIecce IKCILTyATAIHH.

dyTepoBKa KOHCTPYKTHBHEIX 3JIEMEHTOB Ieuelf (madeneif) wu3 >xapocrolixoro Gerona
NpefHazHa¥eHa IiA H30UMM META/UIMIecKod oOIIMBKH NedH COT BO3IEHCTBHA TeMIEpaTypH H
CHIDKEHHA TEILIONOTEPh B NIPOIECCE SKCILIyaTandH Ieqei.

INockomexy xapocToiikuii 6eToH GYTEPOBOK B NpoIecce IKCIUIyaTalNH MPOABIIET YCAXOUHEIE
JeopMauuy B BHAE TPEINHH, OpobieMy H30NSLIMHE MeTa/lla OT IIPOHHKHOBEHHEA Ia30B PEKOMEHAYETCH
pemars IyTeM YCTPOHCTBa aHETHKOPPO3HHHOM ra3oHeNpoHHIIaeMol 00Ma3ky Ha TpaHue pasaena a3
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«XKapocTOHKHi OeToH - MeTal», KOTopas II03BOJAET OOECHEYHTh 3alMTY MeTala OT BO3ICHCTBHA
PA3NHIHEX [230B B KHUCIOT, 3/{cOpOUpYIONMX Ha TOBEPXHOCTh METAILIA.

JIna uCKNOYeHHs NONAfaHHA HBIMOBBIX razop, cogepxammx HaS u SO, Ha MeTaliHMYecKue
MOBEPXHOCTH OCHOBAHHI NaHeNei H apMEPYIONIMX AeTaneii, HocIeHIe Nepe YIIAAKOH KapoCTOHKHX
6eTOHHEIX cMecelt peKOMEBAYETCH MOKPHITE aHTHKOPPOZHOHHOM ra3oHenpoHMIaeMoi 00MazKoH B BHIIE
TIPOMEXYTOYHOTO Clios (pHECYHOK 9.12).

I'azomenponuItaeMyio 06MasKy clieJlyeT HaHOCUTE Ha METANIHYECKHME TIOBEPXHOCTH METOAOM
Habpbizra (TopkperoM) 32 2-3 Opox0a IIPH TONIIAHE KAXCAOTO0 CII0A He MeHee 3 MM HiIH BpydHyio. IIpn
3TOM HeoOX0MuMO 00eCHedYMTh CIUIOLIHOCTE HaHeCceHMs O6MasKd IO Beell IUIOIMAZH 3aIMMINAeMOi

METALTHYECKOH MOBEPXHOCTH.

Koppo3HOHHEIe V \ AHTHKOpPO3HOHHAA
ra3pt 0 N rajoHenpoHHIIAeMas
HCITapEeHHA ST / E obMaska
N
dyrepoBka K3 A / §‘¥ HecpeMHan METAJUIHYECKAT
JIeTKOro GeToHAa / § onary6xa

Pucynox 9.12 - dparMenT hyTepoBKa naxABApAvecKoii TpyGuaToll HevH Damesel U3 J1erkoro
xapocToiiroro Gerona, popmyemoii Ba MeTaIETECKOM OCHOBARHH

B xayecTEe aHTHKOPPO3HOEHO#M ra30HeNpORMIaeMoii 06Ma3KH PHMEHTIOT I'AIPOA30IAIIMOHHEIE
CMECH Ha pacIIHpIIOMuX H00aBKax co CIEAYIOMEMH XapaKTepHCTHKAME:
- cpemHAL mIoTHOCTH 1800—2000 xr/v’;
- Ipezel IpOTHOCTH Ha B3rub/cxarne, Mlla, B Bo3pacTe:
1 cyt - 2,0/17,0,
7 eyt - 4,0/40,0,
28 cyr - 6,0/55,0;
- MapKa [0 BOHOHENpoHHIaeMocTd W20;
- MapKa Iro Mopo3ocroiikoctu F200;
- cynpdaTOCTOHKOCTS ¢ COACpIKAHHEM CyIb(haToB B nepecdere Ha AOHBI SO4 jio 5000 Mr/x;
- razonponrnaemocts  (,0238 — 0,0509 em/c.

TpeGopanns, yKa3hiBaemMhie B IPOEKTAX

9.39 B pabounx gepTexkax KOHCTPYKIHH HIH B IOSCHATETLHOMH 3alIACKe K IPOEKTY JODKHE! GEITE
yKasaHbI:

- HauGoNbImAas TeMIepaTypa HarpeBa KOHCTPYKUMH TIPH IKCILTYATAIHH, IPUHATASA B PacdeTe;

- BHA M Kiacc GeToHa Mo mpeaebHO AOMYCTHMOM TeMnepaType IpHMEHEH T,

- Knacc HeToHa o IPOYHOCTH Ha Cxarue M TpebyeMast IpoYHOCTH OETOHA IIpH TeMIepaTrype BO
BpeMs IKCIUTYaTalHHE;

- BHARI (KIACCH) apMaTYphl H MapKa XapocTOHKOM cTamm;

- BHJI YBIKHEHHA OETOHA ¥ ero NIEPHOIUIHOCTD IPH SKCILTyaTalluH;

- APOYHOCTH GETOHA MPH OTHYCcke COOPHBIX SNEMEHTOB NPEANIPHSTHEM-H3TOTOBUTEIEM;

- cItoco6EI 06eTOHMPOBKH CTHIKOR M Y3710B, Mapka ¥ COCTaB pacTBOpa JJIf 3allONHEHNs MBOB B

CTBIKaX 3HCMCHTOB.
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OcHoBHbBIE THNIBI CBADHBIX COeAHHEHHH apMaTyphl

Honoxenue Huaverp Knacc u
Tvn coegumesni, Cxema cBapHOTO Mapka JononAuTenbHEE
cnocob ceapku COCHHEHAA CTepHEH mpi | CTEpKACH, apMaTypHO# ykazaHus
CBapKe MM
CTAm
I. KpecTrooGpasaoe
Ceapxa
1. KouraxThas TopmonTamsuoe | 6—40 A240  |OTHOmEHHE MEHLINETC
TOYETHAA ABYX (ro3MoOXKHO 6-—40 A400 AMAMETPa CTEPXKHA K
crepxHed BEPTHKAILHOE B 10-22 AT400C |GombmeMy cocTaBiseT
KOHIYKTOpax) 10-28 AT600C 0,25-1,0
3-5 B500
3-5 Bp500
2. KoHTakTHaA I'opuzoATANEHOE 6—40 A240 OtHomeHHe THaMeTpa
TO9EYHad Tpex (Bo3MOXKHO 6—40 A400 CPEHErD CTEPXKHA K
crepxHEH BEPTHKANLHOE B 10-22 AT400C  |omEOMY M2 OAHMHAKOBRIX
KOHIYKTOpax) 10-28 AT600C KpaliHuX cTepaHeH
Gonsmoro AuaMeTpa
ZIoJDKHO OLITE HE Mexee
0,5
3. Py4nas nyrosas TopuzoHTansHoe | 10 —40 A240 B ycnopuax
TOUETHBIMK 44— H BepruKaARHOe | 10-22 AT400C OTPHIIATEINBHAIX
NPHXBATKAMH B it et 2 10-18 AT600C  femmnepaTyp nomycKkaerc
' IPHMEHATH CBApHEIC
-L—g——3- COEIHHEHHA TONLKO H3
e — apMaTypHOH CTanm
knacca A240
4. PyqHas xyrosas ¢ 1 BepruxamHoe 14-40 A240 TonoxeHKe cBAPHEIX
TPHAHY AATEHHEIM A400 IIBOB BEPTHKAIBHOE,
topMEpoOBaHKeEM | Caapka BHIIONHACTCA B
wBa L MHBEHTAPHRIX (hepMax
¥
II. Cteixcopoe
Ceapra
5. KonrakTHas TopusorTamsroe | 10-40 A240 OTHOMmEAAe MEHBIIETO
CTBIKOBas - } — 10-22 A400 AMAMETPa CTEPXHA K
10-22 A600 bombImeMy cocTapIeT
10-22 AB00 0,85-1,0. onyckaeres
10~14 A1000 OTHOHICHHE KHAMETOB
cTepxHel He MeHee
0,30 npu npuMeHeHmH
CHELHMATEHOrO
ycrpoficTsa,
obecneynBaromero
TIpeOBAPHTENTbHEIH
Harpes CTepXKHA
Gonsmero nuamMeTpa
6. To xe, ¢ TopmsonTambHoe | 10 —-40 A400 -
Rocneyome ==== P 10-22 AT400
MeXaHHIecKo% 10-22 A600
oGpaGoTkoit 10-28 AT600C
10-22 A300
7. BanHan TopmzonTamtoe | 20 -40 A240 OrxomenHe
noNyaBTo- A400 MEHLIIEro AnaMeTpa
i ™ ; DN TT ey

st
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Ionoxenue Juamerp Knacc 1
Tvm coemHECHMIE, CxeMa CBAPHOIO Mapka JonomHATENEHEIE
cTepKHel IPH | CTEPKHei,
cnoco6 ceapxy COeARHeHRA caapke v | 2PMATypHOH YKasaHHA
CTRIH
MaTHIeckas [og cTepxus k GOMbIIEMY
dmocoM cocrarnger 0,5 - 1,00.
%, Barmas Ceapka BHIOTHAETCA
' B HHBEHTAPHHIX
OHOIEKTPOAHAN dopmax
9. IonyasTomarh-
gecKan
IIOPOIIKOROM
BOJOKOMK
10. Bannas moxy- BepruxaneHoe 20--40 A240 OTHomeHue
aBTOMaTHIECKaT - 33 - A400 MEHBIIETO JHaMETpa
nion pmocoM CTEPXKHA k GonbIueMy
11. B&Hﬂaﬂ (“f:a Ka B:'Irl(?;l:l;i'ﬁﬂ
OITHO3NIEKTPOAHAA BpmmeHTﬂ.pHHX
12.Ioxyarromary- (popmax. CTepxeHb
qgecKasy MEHBINEIO AHaMeTpa
NOpOMKOBOMH CBEPXY
OpoBOJIOKOH
13, Bannas _ TopizontaneHoe | 32 —40 A400 Crapka BRNONHACTCA
roryasmo. =5 —
MaTHIeCcKas MOX ¢opmMax
(pimocom
14. IoxyasTOMATH-
uecKas
nopomKoBoH
TIPOBONCKOH
15. Bagsas
OAHORMEKTPOIHAK
16. TlomyaBTOMarH- —— TopusorraysHoe | 3240 A400 Caapka BHNONHAETCH
e &= e
NOPOIKOBOH topMax
BpOBONOKOR
17. Baunan
OIHO3NEKTPOIHAR
18. Bapnas ———— Topmoyramenoe | 20 -32 A240 OtHOmeHHe
TozyasTo- A400 MeHBIIEro AHaMeTpa
MaTHaecKas — cTepXa K fonbmeMy
IIopomKoBoH cocrasiqer 0,5-1,0
fIpOBOJIOKOH HA
cTalbHOM ckabe-
ROAKNAHKE
19 Baunas
O[IHOINEKTPOAHAA
Ha CTANBROM cKofe-
NOJKIANKE
20. ITosyasToMaTH-~ 1 o TFopmsonTamsioe | 20— 40 A240 OTHOOIeHKE MEHBLINETO
QecKan OTKPRITOH EE 20-40 A400 IHAMETPa CTEPMHA K
Ryrolt ronoit ™ 20-22 AT400C GONMbIIEMY COCTABINET
NervpoBanHoi u - 20-28 AT600C 0,5~1,0.
NpoBosToKOH Tepmugeckn 1
(CO}II'TP Ha > TePMOMEXAHUIECKH
cranbHo#H ckobe- 36 -40 A240 YHpOYHEHHas apMaTypa
Haxnafke 36-40 A400 HOIDKHA CBAPHBATHCA
]— 20-22 AT400C Ha yaJHHeRRo# go 4d
20-28 AT600C
88 )
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I Kunace u
THn coepmHexnH, Cxema cBapHoro c Oﬂoi;meu c;";“a;;g; Mapka JononuurensHse
cnocol cBapkn COeIAHEHHA Tell’::pxeﬂp i:m ? apmc;am':};:’aoﬁ yKazaHus
21. BauHO-MI0BHAT cransHOl cxoGe-
Ha CTanbHOH ckobe- Hakaake
Haknaake
22. TlonyasToMaTH- | Beprukansroe | 20-40 A240 OTHOIIEHHE MEHBIIEro
qecKas @ 20-40 A400 HHAMETPa CTEPKHA K
HOPONIKOBOH 20-22 AT400C GonemeMy cocTaBliser
TIPOBOIOXOH 20 -28 AT600C 0,5-1,0.
MHOTOCTOHHRIME Pyunyio gyroByio
IIBaMH Ha CTaNLHOH CBAPKY COEMHHEHUH
crobe-rofxnaake cTepKHel THaMeTPaMK
36+80 MM ciieayeT
23. Pyqnas gyropas BRINOIHATE Ha
MHOTOCIONHEIMH cranpHo#t cKobe-
HIBAMH Ha HaKagKe, &
cranbHo#, ckoGe- TEPMAIECKR H
HoAKnazgKe TEpMOMEXAHHIECKH
YIPOTHEHHAH apMaTypa
ZIOJDKHA CBAPHBATECA
Ha yIUTMHCHHO# no 4d
CTANLHOM CKobe-
HAjIAnKe
24. TlonyasToMaTH- ‘ Bepruxamsmoe | 20-40 A240 OrHomeHne
geckas COI'TI ga 20-40 A400 MEHBILEro AuaMeTpa
cTansHOH ckobe- 20-22 AT400C cTepicHA Kk Gonmmemy
HaKIajKe 20-28 AT1600C cocrannger 0,5-1,0.
Tepmuaecks
f TepMOMEXaHHIeCKH
YTIpoiHeHHAA CTalb
JIOMDKHA CBAPHMBATECS
Ha2 yIJIHHeHHOH Ao 4d
cTansHol ckobe-
Hak/iaaKe
25. Pyqnan xyrosas : BeprrxansHoe 20 —-40 A240 OTHOmMEHHE
MHOTOC/IOHHEIMH ll 'l 20-40 A400 MeHbIIero JHAMETPE
meamu Ge3 CTepHRA K 60/bImeMy
HOTIOMHHATE/LHETY, n II cocramnaer 0,5-1,0
TEXHOJIOFHIECKHAX
3JIEMEHTOB '
26. PyuHas nyrosas . s | Topmonratsroe | 10-40 A240 CoeauneHHs apMaTyphI
TpOTSIKE HHBIMHU =TT g' - W BepTuxameHoe | 1040 A400 xnaccos A600  A8Q0
INBaMH € KPYTIIRIMA E=E @ ~ 10-22 AT400 CleayeT BLIIOTHATE CO
HaKIaJKkaMy D 10-22 A600 CMEmEHHRIMHA
e e i 10-28 AT600C HaKJIaTKaMH.
§:§: 10~-22 A800 HomycxkaeTes
b [PEMEHATH COSTHAEHNS
¢ ABYXCTOPOHHHMHM
IIBaMH ANA ApMATYPHI
knaccos A240, A400
I1. HaxaecToaHOE
Csapxa
27, Pygnas myroead | _ ==} —- TopusonTamsaoe | 1040 A240 Jommyckaerca
NPOTDKEHHEIMH - :@ o peprukansoe | 10-25 A400 NPUMEHATE
IIBaMH I(BYXCTOPOHHHE HIBLI
UL coe XMHEHUH
cTepxkHe# knacca A240
K AT e e
| BT
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IIpanoxenne b

<

OcuoBHbIe THIBI CBAPHBIX COeJTHHEHHH CTePXKHEBOH apMaTYphl ¢ NIOCKHMY
3JIEMEHTaAMH COPTOBOFO MPOKaTa

MunnmarsHoe
QTHOMMEHHE
TOJIIHHE
Tum coenwRerns, crocob cBapky H Hg::)ﬁ:m :::;:g cﬂ_; m Knacc JononHeTeMbHEE
CXeMa KOHCTPYKIHHE pH g napKe CopToBOrO MM *| ApMaTyphl YKa3anmua
NpoKaTa k
AdaMeTpY
CTEpHHA
I. Tasporoe
Ceapka
1. ABToMaTHIECKas Beprexamssoe 0,50 8-40 A240 -
non qumocom Gez
NPUCATOTHOTO m 0,65 8§-25 A400
3NiEKTPOXHOTO 0,75 28-40 [ AT400C
Mareprana g 0,65 10-18
2. Pyanas nog Bepruxamuoe 0,75 g - ; g :ﬁgg -
drmocoM Ge3 -
NpHCafRoIHOTO
3MeKTPOTHOTO
MatepHaia
3. IlonyasroMary- Beprakannnoe 0,50 12-25 | A240 Chapxy
geckan B cpene CO;z 0,55 12-25 A400 TIOTyaBTOMATHIECKYIO B
0,55 1218 | Ar400C cpene CO» % pyunyio
4. Pyqanan BepruxaisHoe 0,50 8 -40 A240 BANTHKOBRIMM IIBAME
BAJTMKORLIMY IIBaMK 0,75 8§-40 A400 NPHMEHATE B OCHOBHOM
0,75 10-18 | AT400C AUt WIrOTORNGHHA
IATAAHBIX AeTanel THia
«3aKPHTEIA CTOIHK?
5. KonTakraas BepruramHoe 0,40 10-20 | A240 INpu MHHEMANEEOM
pensedHas 0,50 10-20 | A400 OTHOMICHUM TOIIHAHLI
IUI0CKOTO 3IEMEHT2
COPTOBOTO MPOKATa K
IAHAMETPY CTEPIKHA,
pasromy 0,40 u 0,50,
TOJIHEA 3JIEMEHTa
FOoKHa ONTH He MeHee 4
MM
6. ITomyaBromMath- Bepraxamsnoe 0,30 10-36 A240 To e, MPH OTHOMECHNYU,
qeckan B cpesie CO; 0,40 10-36 | A400 paeHoM 0,30 1 0,40
B rryboko 0,40 10-18 | AT400C
BLIDITAMIIOBAHHOM ’ } ‘
OTBEPCTHH
7. ABTOMATHYECK2S Bepruxamsroe 0,40 §-25 A240 To e, npy OTHOIIECHHH,
nox ¢umocoM Ge3 ' 0,50 8§-25 A400 passom 0,40 1 0,50
NpHCANOYHONO g‘ 0,50 10-18 [ A™M00C
MatepHana no
9NIEMEHTY XKEeCTKOCTH
(persedy)
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MirmmansHoe
OTHOINEHVE
TOJIIHHED
Tonomenve IUIOCKOTO JuameTp
Tun cozfgl:;nlz::;{ ;11;0006 CBapKd H Crepis smeMeHTa  |cTepyaA, apl:{.;:;:; y Hon;;x:;:r;n;me
YKIpH TIDH CBapke COPTOBOTO MM
npoxaTa K
Jmamerpy
CTEDKHA
8. Bannas TopmsonTansHOE 0,50 16 —40 A240 Cpapka BRINIOJIBAETCH B
O[THOINEKTPOAHAA HE} @ A400 MHBEHTapHEIX (opmax
9. Pyynas Ayrosas [ ; T'oprsoHTaREHOE 0,50 32-40 | A400 CBapKa BEINONHAETCA B
MHOTOCTIORHEIMY { E (o6a cTepxna MHBEHTAPHLIX (hopMax
IMBAMA PachoNOKeHEH B
ofHO#
TOpH3CHTANLEOR
ILIOCKOCTH)
10. ABTOMaTHYIECKAA BeprvxannHoe 0,50 8-16 A240 -
nox ¢urocoM Ge3 « (@=25-857) 0,65 8§-16 A400
NPHCAZOMHOTO 0,65 10-16 | AT400C
MaTepHANa H0J BepraxansHoe 0,50 18-25| A240
YTTIOM K IUIOCKOMY (o= 60-85) 0,65 18 -25 A400
3/IEMEHTY COPTOBOTO
npoKata
11. To xe, mox BepruxansHoe 0,50 8-16 A240 -
YIJIOM K TOpITY M (o= 5-25°) 0,65 8-16 A400
IUKOCKOIQ 3IEMEHTa 0,65 10-16 | AT400C
COPTOBOIO IIpOKaTa
II. HaxnecroyuHoe
Csapxa
12. KorTakTHadt mo T'opyoHTANEHOE 0,30 6-14 A240 | Ilpwn oTHOmMEHWM, paBHOM
OTHOMY pensedy : 6-14 A400 0,30, TonmHHa WIOCKOTo
# 10~14 | Ar400C 3/1eMeHTa COPTOBOTO
TIpoKarTa FOIKHE ORITE He
MeHee 4 MM
13. KoxraxTras 1o FopH3oHTaNEHOE 0,30 6-16 A240 To xe¢, ChapHEIe
MByM penbedam ﬂ 6-16 A400 COSIMHEHHS,
10—-16 | AT400C | BHINIONHAEMBIE MO ABYM
pesbedam, npu d < 14 Mm
CHeAyeT MPUMEHATD,
KOrJa He HCKIOYEHO
BO3aeliCcTBHE Ha CBApHOE
COCIHHEHHUE CITydaifHBIX
MOMCHTOB
14. PyaHan xyropas C@_ I'opH3oATANLEHOE 0,30 10-40 | A240, |IIpH OTHOWMEHWH, PABHOM
(hIaHTOBRIMH IIBAMK H BEPTHKAbHOE A400 | 0,30, Tonmyra IIOCKOTO
10-22 | Ar400C 3NEMEHTa COPTOBOTO
A600 | npoxata AomiHa BRITH He
10-28 | Ar600C MeHee 4 MM
10-22 ] A800
Mo
Ls
e
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IIpamepe! MPAMEHEHHs KaPOCTOHKOro 6eToHa B 3JIEMEHTAX KOHCTPYKUHAH

TENIOBBIX arperaToB

Temmnepatypa PexoMenayembrit
HaymeHoBaHHE TEILIOBOIO P IEMEHTEI M3 SKADOCTORKOro 6ETOH paGouero HOMEp COCTaBa
arperara P a npoctpaHcTBa | GeTOHA 10 Tabnuue
neys, °C 5.1
B ueproii memannypzuu
OypMeHHbIe TPHOOPEI 1300 16, 19
IlaxTa, nens Jemantu 1200 11
HloMerHad ne 'a300TROAE] ¥ HAKNOHHEIH Ta30MPOBOL 800 23,24
ITeeynoBHTETE 800 23,24
B CTeHEl KONOCHKKA H TUIABIIBHOTO
arpaHKH AnA MIaBKH YyTyHa osca 1300 19
BosgyxoHarpeparemu CreHbi {HIDKHSAS YaCTB), AHULIE 1200 11
JOMEHHOH ne4H Bopoea 800 23,24
O06KUIOBBIE MALIHHBE .
AITIOMEPATHORHOTO BHmmnmv KOJUISKTOP M ra300TBOALI 800 23,24
E€PXHHH KOJUIEKTOp 800 23,24
OpOH3BOACTBA
Crennel pabounx saeek, nox,
30 19,21
HarpesaTtenbHEbIe KOJIOMITEI KpRImTKa 1300
Metopudecky HarpeBaTensHele | M30MAIMA NIHCCAKHEIX TPYO H CTEHE! 1200 19
neqH HA BBICOTY 1 M
SIMHBIE IeYH 1A 3aMeUISHHOTO Cremis 800 23,24
OXJTAMKICHHSA
Kokcopbie GarapeH DyHRameHTH ¥ 60poBa 600 23,24
B yeemnoii memannypzuu
I'padHTOBEIC NIEUH CreHsl 1200 11
IMeyn xmaAmero cnos CBoJE! H pelneTka 1100 11,15
AIOMMEHEBBIE H MATHHEBEIE
S ——— Juuina 1000 10, 11
ONeKTPOIH3ephl CBEPXMMCTONO
R Jrnaima 1000 10, 11
Tepmudeckue, CreHel, CBOX M ITOX 1200 11, 19
HArpeBaTeNBHEIE, 00KUroBsIE
ey
ITs1neBkre kaMeprl CTeHsl M HOKpHITHE 800 15
Teuy jyuia IABJSHHA JEOME CreHE! 4 CBOI 1000 15
ATIOMHHHSA
HaazeMHBle H T0I3EMEBIE JImuine, cTeHsl M CBOA 1100 11,15
ra3’oXxoasl
DochopHBIE JIEKTPONEYH Ceon 1100 15
deppocnnaBHEIE EUH JHuue, Crensl 1000 10, 11
KamepHrie neun CBoa, CTeHsI, NoJ 1200 19
ONeKTPONHTHYECKHE BAHHE CTeHB! 1000 10,11
LIBETHOR METaJLTYpIUl
AT -
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Temneparypa | PexoMeHIyeMEIH
HarMerosaHue TerioBOro . pabodero HOMep COCTaBa
arperara DneMeHTH! U3 XxapocTolikoro GeToHa npocTpascTsa | GeToHa no TaGHIE
nevH, °C 5.1
B ne¢pmenepepabamsisaronieii u Hepmexumueckoil npOMLIMLTIEHROCI
CrTeHB! KaMepHI paiHaliH 1000 33-37
Tpy6uatsie newH
CTeHbI KaMepsi KOHBEKLHH 1000 23-26
E:;:uxanmo-cemmomre CTeHEI KaMeph! pagHalHu 200 3337
Tpy6uarsie neuu @ o
HecruIaMeHHOro rOpeHHa THIa YEAMEHTEI, CTCHEL, CBOJ, TOA, 800 10, 11
B TNepeBabHBIE CTEHKH
TpyGuatsie neun
GecruiaMeHHOro ropeHua Tima | CTeHBI, CBOJ, OX 850-1100 23-26, 33-37
3P
Tpy6uatsie mean
GecruramerHoro ropenus Tuma | To ke 9001100 23-26, 33-37
3
Tpy64aThie neys HaCTHIEHOIO C 800 2
ana B TEHEL, CBOJ, ITOX
BeprukanbHo-¢axensHble nedd | CTeHs! kamMep KOHBEKLUMA # pafHatyy, 900 23-26, 33-37
THa I'C CBOJI, TOJORAA YacTh
O6beMHO-HAaCTHIBHEIE TICYM C
PpasaenHTeNbHOM cTenkoii Tuma | To ke 900~-1000 23-26, 3337
T'H
Iunuuppadeckue, daxensHele, | CTEHB KAMEp KOHBOKIMM W pajdalliy, 8001100 23-37
trna LIC CBOZ, IO/IOBAA YACTh
Hunuspapyeckye neust tumna
LI secTRIMEHEIC o To xe 8001100 23-37
nutdepeHIMPORAHHEIM
TIOABOIOM BO3AYXa
Katanurigeckoro padopMHATa
H THAPOOYHCTKM THIIA P CreHEL CROA, NOAOBA% JacTh 1250 19-21
MHOTOKBMepHbie
HanzemHzie ra3oxonst
TpyBuaTX nevelt Bce snemenTs 600 22-32
TlopzeMHEIe Ta30X0AE!
- — To xe 800 10, 11
B npomstiunenrocmu cmpoumensHsix Mamepuaios
TouuenvHEIe neun nua obxura | CTeHH H CBOABI 30H NPOrpepa u 800 10. 11
OOBIKHOBEHHOTO TJIMHAHOTO OXJ@KICHHA i
KHpIm4a Crensl H CBOA 30HKE! 0fXHTa 1100 19
Bpawaromue neus i ooxura | 3oHa IEMHON 3aBech! M OTKATHAA 1000 10.11
HEeMeHTa TOJIOBKA >
Ronuestie neww s obiaira IToxperrue, CTEHEI, HOA 1000 10, 11
KHpIIHYa
B paznuunsix ompacianx npomeiinennocmu
Bopoea u razoxoapt mis
Temmepatyp 350 °C Crensl, cBof, 350 2-4
[ l‘ﬂt ‘tl T
[ Ve 93




I
4

J
CI127.13330.2017
Temneparypa Pexomengyemsiit
HaumeHoBaHHe TeruIoBoro Sneme a . 6 pabouero HOMEp COCTaBa
arperara VICMEHTBI 13 HAPOCTOMKOTO DETOHA nmpocTpaHcTea | OeToHa 1o Tabmuite
nevH, °C 5.1

Bopoea ¥ razoxons! 1
remmeparyp 800 °C To xe 800 6-9
ITapoBsie KOTITEL,
IKOHOMAH3EPE], KOTIIBI DyrepoBKa CTEH 800 10, 11
YTHIH3ATOPH
& ONeMEHTEI, HarpeBaloIHecT KO

ema_ruoiml TeTOBBIX TeMnepatypsl csbune 200 °C, Ho He 800 69
ap Gonee 800 °C
DyHAAMEHTEI TEILIOBEIX 78
arperaTos j B ?
KonnakoBble neun s obxcra ) 800 10, 11
MeTaia
ObxHToBLIE TETH ANEKTPOAHOM ) 1400 20,21
TIPOMBIILIEHHOCTH
CynnusHele neus IToxprITHE, CTEHB, ROA, 1000 10, 11
Kornip! paznmmusoro HasHavenus | @yreposka SKpaHHpOBAHHEIX CTEH 800 23-37
HarpesarensHsie, IPOKATHEIE,
KY3HEYHBIE H KOHBelepHEie Crexs1, nop, rimice 1€ 1 OTIOpHEIE 1200 19,21

TpyORI

MeYH
Tews nns obdira cepHUCTEX CTeHbi, CBOJ, MO 1000 15-18
MaTepHanoe
Tleuw mns obxHTa CaHHTApHO- Crox 1100 19
TEXHHYECKOro 06opynoBaHHA
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Hpunoxenne I'

OcHoBHbIE 6ylcnermme 00o3naveHHn

r,;w:w! om 8030elicmaun HAZPY3KU U MEMNEPAMYpPol 6 NONEPEYHOM CEHEHUN IREMEHMA

u3rubaromuii MOMEHT M OpOOJIBHAS CHJIa OT COBMECTHOIO NEHCTBHA YCHIIHL,

Moot 1 Nt BHI3BAHHLIX TEMIIEPATYPOil B HAarpysKoit
H3rH0alomuif MOMEHT COOTBETCTBEHHO OT BO3/ACHCTBHS BHEIMHCH HArpy3KH M
MuMi TeMIEPaTypH
NuN: TpOIOJNBHASA CHJIA COOTBETCTBEHHO OT BO3ICHCTBMS HATPY3KH H TEMIIEPATYPHL
OuO TIoIepedHas CH/Ia COOTBETCTBEHHO OT BO3JIEHCTBHSA HAPY3KH H TEMIIEPATYpEI

Xapaxmepucmuru Mamepuanog npu 6030eticmeuu memnepamypst

Ror = Roem= Rbysr | pacuerHoe cONpoTUBIeHNE GETOHA CHKATHIO N PACTSIKCHUIO UL TPEIEIBHEX

Rea = Rotyn COCTOAHHIT NepBOH rPyMIILl
pacyeTHEIE CONPOTHBIIEHAA OETOHA CHKATHIO ¥ PACTKEHHAIO IS NPEACIEHBIX
RpsertH Rbssers
- COCTOSIHW#! BTOPO#H IDYIIIEL

Reva iR DACYETHEIE CONPOTHBIICHHAS apMATYpPE PACTSDKEHHMIO TS HpeelbHBIX
Ry = fsYst B Rssert | o60r0qmmil COOTBETCTBEHHO IS EPBOH W BTOPOM TPy

Rb.los pacyeTHOe CONPOTHBIEHHE GETOHA CMATHIO
DAacYeTHOE CONPOTHRICHHE TONEPETHOM apMaTYPEI PACTMKEHHIO L%
Rowt IpeAenbHBIX COCTOSHUI NepBOl IPYIIIBI IPH pacdeTe CedeHUH, HAKIIOHHBIX K

IPOAONBHOM OCH JJIEMEHTA, HA JIEHCTBAE MONEpPeTHoH CHIEI
pacueTHOE COLPOTHBIIEHNE apMATYPBI CXKATHIO I NPEAEILHEIX COCTOTHHA

Rser

OEpBOi rpynmsl
E; Ha4aIbHEIH MOJYJIb YIIPYTOCTH 6€TOHa IIPH CXATHH M PAaCTSOKECHHA
En MOXYJE YIPYTocTH 66TOHA IIPH BO3ACHCTBAHA TeMIIEPATYDhI
Eps Mozyns aehopmanuu GeToHa
E; MOJIyJIb YIPYTOCTH apMaTyps! IpH HOPMATLHO#H TeMnepaType
Eo MOIyJIh YIPYTOCTH apMaTypHI [IpH BO3AEHCTBAN TeMIIEpaTyYpPH
K03 hHMIHENTE], YIHTHIBAIOMME CHIKEHHE MOAYJIA YIIPYrocTH GeToHa B
Bou Bs apMaTypsl OpH BO3AEHCTBHHE TEMIIEPAaTYpPHl
HaOpsDKEHHUs B PacTAHYTOH apMaType H B ¢XaTol 30He 6eTOHa B ceueHH ¢
Os M Ob TpEeIHEHEO#H

HaIpDKEHAS B PaCTAHYTOH apMaType, B PacTIHYTOM H CXXaToM GeTore B
Gt Thut H Cbyem CEYCHHH C TPEIIHHOM OT BO3AEHCTBHA TEMIEPATYPHI
TO XK€, OT HArPy3Ky

Os, Obt U Ob
: k03¢ ¢HEIACHT THHEHHOTO TEMIEPATYPHOTO PACITHPEHHA, TEMIIEPATyPHOH
Otur, Ctes, Ohbt ycauKH ® TeMnepaTypEO# nedopmamuu GeTona
ot KOO(UIMEHT IFHEHHOr0 TeMMEPATYPHOIO PACIIHPEHHS aPMATYDH
KO3()HIHEHT TEMIIEPATYPHOTO PACTHPEHHAS PACTAHYTOH apMaTypsl B 6eTOHE
Olsim C Y9ETOM BIMSHHSA PaboTH MEKAY TPEIIMHAME

Xapaxmepucmwcu ROXOCEHUA npooonbuoﬁ apmMamypol 6 NONEPEYHOM CeHeHuu Iremenma

S | 0603navenHe mponomEHO#M apMaTypHI:
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4) TIPH HAIMYVHA CXATOH U PacTHHYTOH OT JeHCTBHS BHEINHEeH HATPY3KH 30H
CedcHNUA, PaclloNIOXKEHHOM B PAaCTAHYTOH 30HE,;

0) IpH HOHOCTEIO CXKATOM OT JeHCTBHA BHEIIHEH HArpy3KH cedeHHs,
PacHoNoXKeHROH Y MeHee CXaToli rpaHH CEdeHH,;

B) IpH [IOJIHOCTLIO PACTAHYTOM OT AEHCTBHA BHEIIHEH HArPY3KH CEUeHHH LA
BHEIEHTPERHO PAaCTAHYTHIX MIEMERTOB, PACIIONOKEHHOH Y Gonee pacTaryTold
TPaBH CEYEHMS, [T UEHTPATTRHO PaCTAHYTEIX JJIEMEHTOB - BCEH B ITONEPEYHOM
CCYCHHY NIEMEHTA

S!

0603Ha49eHHE IPONOILHON ApMaTyPhL:

a) IPH HAIHYMHE CXKATOH H pacTsHyToH OT AeficTBHA BHelmHel Harpy3KH 30H
CEUeHHs, PacIION0KEHHOH B CKATOH 30HE;

6) TIpH HOMHOCTBIO CXKATOM OT JSHCTBUA BHENIHEH Harpy3Kd cedeHns,
pacIonoxeHHoMH y Gojiee CHKATOH I'PaHN CEICHH,

B) OpH HOIHOCTHIO PACTARYTOM OT JEHCTBHA BHEINHEH HArPy3KH B CEUECHHH
BHEHEHTPEHHO PacTAHYTHIX 3JIEMEHTOB, PACIOJIOKEHHO! ¥ MEeHee pacTAHYTOMH

I'paHH CCUCHHUA

KPMBH3HEI OCEH 5JIEMEHTOB OT BO3JeiCTBHS TEMIIEPATYPEI IPH Harpepe H
OCTHIBRHHH

G,

INApPHHEA OPAMOYTOJHLHOTO CEYCHHA, MHpHHA pebpa TABPOBOro ¥ XBYTaBPOBOIO
CedeHHH

IOMpHHA IOIMKH TaBpPOBOI'C HIIH JABYTaBPOBOIC CEYCHHA COOTBETICTBCHHO B

b, ud, 3
pacTsHyTO# H cxxaTol 30He
h BHICOTA IPAMOYTOJIGHOTO, TABPOBOTO HNY JIBYTABPOBOTO CEYEHHS
aa PacCTOSHMA OT PABHOEHCTBYIOMEH yCHIIHE COOTBETCTBEHHO B apMaType S 1 .S
’ o Ommxaiimeii rpaHd cedeHus
ho, 'y pabo4qie BRICOTEI CEYeHHs], PABHEIE COOTBETCTBEHHO h-au ki - @'
hy Wy BRICOTH! IIOJKY TABPOBOIO KT ABYTaBPOBOTO CEYEHMS COOTBETCTBEHHO B
DPACTSIHYTOH M CKaToi 30He
2op 9KCLIEHTPHCHTET YCHIMA NPEABapHTENbHOro obxarus P OTHOCHTEABHO NEHTpa
TSOHKECTH IPHBEIACHHOIO CEUCHHS
e SKCUECHTPHCHTET HPOACNIBHOMH CHIIBI N OTHOCHTENTBHO HEHTPa THKECTH
OPYBEACHHOrO CCYCHUS
e, pacCTOsHHE OT TOYKH IPAIONEeHH] IPOXOILHOH CHIEI N A0 MEeHTpa THKECTH
IUTOINANH CedeHHs apMaTyphl §
1) TIPOJIET 3JIEMERTA
Io pacteTHas JUNHA JIEMEHT4, [I0ABEprarommascs IeHCTBHIO CORUMAIOIE
IPOJIOBHOM CHIIEI
; pamHyc WHEPHHE IOMNEPEIHOrO CCYCHMS 3JIEMEHTA OTHOCHTENLHO LEeHTpa
TOKECTH CEICHAA
d HOMAHATGEHBI JHAMETD CTEPXKHEH apMaTYPHOM CTAIH
A IIOMAAL Beero O6TOHA B MONEPEYHOM CEYCHHH
As IUIOMAJb CEICHHSA CXATOH 308K GeTOHA
Ase MNOMAAE CeYeHHs PACTAHYTOM 30HE OeToHA
Ared TIOINAIE IIPHBEACHHOTO CEYEHMA JIEMEHTA
Aloc IUTOImMaaE CMATHA GeToHa
e e PacCTOsHHE OT TOIKH IIPHIOXKEHHS IIPOXOIBHOH CHIEI NV 110
! paBHOAEHCTBYIOMEH YCHIIHIE COOTBETCTBEHHO B apMarype S & S
As, A's IJIOMATH CeYEHHS HEHANPATaEMOM apMATYPEI COOTBETCTBEHHO S B §'
Ao II0Manb S’eqeﬂm XOMYTOB, DPacllOJIKEHHEIX B OXHOM HopMamnbHOH K
[IPOJONBHOM OCH 3JIEMEHTA IJIOCKOCTH, IIePeCeKaONIX HAKIOHHOE CeaeHHe
x BRICOTA CXAaTOM 30HK OeToHa
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OTHOCHTENIbHAs BEICOTA CXKaToH 30HK OeToHa pasHa x//0

K02 HAIUEHT apMUPOBanHs, ONpeeNfeMbIii KaK OTHOMEHHE ILIOMaty
CedeHNs apMaTyphl S K ILIOIMAH [MONEPEYHOTo ceueHHs anemenTa bh0 6e3

y4eTa CHATEIX H PACTAHYTEIX IIOJIOK

Sro, Sbo

CTATHYECKHE MOMEHTH IUIOIMAMel Ced9eHHMM COOTBETCTBEHHO CXaTod H
pacTAHYTOH 30H5! 6eTOHA OTHOCHTEIBHO HYNEBOH JTHHAA

Ssor S0

CTaTHYECKHE MOMEHTEI IUTOMA el CEIeHHA COOTBETCTBEHHO apMaTyphl S 1 S’
OTHOCHTENILHO HYJIEBOH JIMHHK

MOMCHT HEEPIIHH CCHYECHHA OeTOHA OTHOCHTENEHO OEHTPa TOKECTH CCYCHHAA
3JIEMEHTA, BRIMHCIIAEeMEIH be3 Y4€Ta TEMIIEPATY PRI KaX JIJLi HCHArpeToro OeToHa

Ired

MOMCHT HHEPLIHH IIPHBEACHHOIO CCUCHMS DJIEMCHTA OTHOCHTENEHO €ro HEHTPpa
THKECTH

I

MOMEHT HHCPIHH IIOINATH CCYCHHA apMaTyphbl OTHOCHTEIBHO HEHTPA TKECTH
CCUYCHHA NICMEHTA

Izo

MOMEHT HHEDIHH IIOINANY CEYeHH CXXaToH 30HE 6€TOHA OTHOCHTENRHO
HYJIeBOH THHHHA

Lo, I'n

MOMEHT MHEPUHH IONated CeYeHHA COOTRETCTBEHHO apMaTypel S 1 .S’
OTHOCHTENLHO HYNeBOH JIHHAH

¥y

PacCTOSHHE OT HERTPA THKECTH PUBEIEHHOTO CEYCHHS O PacTAHYTOH IpanHy,
0 BoOKHa GeTOHa, B KOTOPOM OMpPEIENACTCA HalpsUKCHHE H JI0 MeHee
HArpeToH IpaHy

Ys y’;

PACCTOAHHE OT LIEHTPA TDKECTH HPUBEACHHOIC CEUEHH IEMEHTA 0
paBHOAEHCTRYromel ycumuii B apMarype Su S

S & Bes

pacHeTHEIE BeIMIHMHEL IPOruba, YIUMHEHH # YKOPOUEHHA HJIEMEHTa OT
BO3/IEHCTBHS TEMIICPaTYpHI

Acre

CpEMTHAL pacIeTHAs BEIMIVHA PACKPHITHA TPEIMH

5

PACCTOAHHAC MEXTY XOMYTaMH, H3IMEPEHHOC 110 JUIHHE 9JICMCHTA

Iy

TeMoeparypa 6eToHa

tom

cpenHas TeMneparypa GeToHa

I t's

TEMIEpATYPR apMaTyphl S B &'

i

TEMIEPATypa CPEdBl CO CTOPOHKI HCTOUHUKA TeIlIa

le

TeMIlepaTypa BO3AyXa ¢ HapyKHO#H CTOPOHK! JIeMEHTA

tow

TeMneparypa GeToHa B EHTpe TAKECTH MPHBEICHHOrO CEIeHH

Ibe

CpeIHAs TeMIEpaTypa 6eTOHA CXKATOH 30HKI CEUCHHA
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