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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumn no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBIEHUA
N OTMEHbI»

CeefigHns1 O cTaHgapTe

1 PA3BPABOTAH AKUMOHEPHbIM 06WecTBOM «Hay4yHOo-uccnefoBaTenbCkUin LeHTp «CTPOUTENLCTBO»
(AO «HUWL, «CTpoutenbcTBo») — Hay4yHo-uccnenoBaTenbCKUM, MPOEKTHO-KOHCTPYKTOPCKUM U TEXHO/OTMYe-
CKMM MHCTUTYTOM 6eToHa u xenezobeToHa um. A.A. I'eozgeBa (HUNXXB nm. A.A. T'Bo3geBa)

2 BHECEH TexHu4yeckum KOMUTETOM No cTaHgapTtmusaunm TK 465 «CTpouTenbCTBO»

3 MPUHAT MexrocygapCcTBeHHbIM COBETOM MO CTaHgapTuM3auun, MeTponorum un ceptudpukayunm
(npoTtokon ot 28 heBpansa 2022 r. Ne 148-M)

3a NpuHATUE NporosiocoBasu:

KpaTKoe HanMeHOoBaHMe CTpaHbl KO,EI' CTpaHbl COKpaLLI'eHHoe HanMeHoBaHne HaunoHa/IbHOTO opraHa
no MK(MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTusalmm
ApmeHusa AM 3A0 «HaumoHasnbHbIi opraH No cTaHgapTM3auum u
MeTposnorum» Pecny6nvkm ApmeHns
Benapycb BY lFocctaHgapT Pecny6nvkn bBenapycb
KazaxcTtaH Kz loccrangapT Pecny6bnnkm KasaxctaH
Kuprusns KG KbipreisctaHgapT
Poccus RU PoccraHgapt
TamKnkmcTaH TJ TamkukcTaHgapT

4 Tpukasom PenepanbHOro areHTCTBa MO TEXHUYECKOMY perysimpoBaHuio M MeTposiornm ot 21 uwons
2022 1. Ne 672-CcT MeXrocyfapcTBeHHbIn cTaHgapT TOCT 24316—2022 BBefeH B AEeiCTBME B Ka4yecTBe Ha-
UMoHanbHOro ctaHgaprta Poccuiickoli ®egepaunn ¢ 1 ceHTabpsa 2022 r.

5 Hacrtoswwuii ctaHpapT paspaboTaH C y4eTOM OCHOBHbIX HOPMAaTWMBHbIX MOMOXEHW/ eBponeicko-
ro ctaHgapta EN 12390-15:2019 «McnbiTaHusa 3atBepgeBwero 6etoHa. Yactb 15. Agnabatuyeckuin MeTop,
onpejeneHns BblAesieHNa Tenna B npouecce TBepaeHus 6etoHa» («Testing hardened concrete — Part 15:
Adiabatic method for the determination of heat released by concrete during its hardening process», NEQ)

6 B3AMEH IOCT 24316—80

WNHdopmauus o BBefeHun B gelicTBre (NpekpalieHnn AeicTBUA) HaCTOSAWEero craHgapTa 1 usme-
HEHW K HEMY Ha TeppMTOpPUN YKalaHHbIX Bbille rocyfapcTB Ny6/MKyeTCa B yKazaTensx HauMoHabHbIX
cTaHfapToOB, M34aBaeMbiX B 9TUX rocygapcTBax, a Takke B ceTu IHTepHeT Ha cailTax cooTBeTCTBY-
IOLLMX HALMOHa/IbHBIX OPraHoB No cTaHgap Tu3auuu.

B cnyuae nepecMoTpa, M3MEHEHWS WM OTMEHbl HacTOsLWEro cTaHjapTa COOTBeTCTBYyWLAs
MHopmauma bygeT onybankoBaHa Ha odhuumaibHOM MHTeEpHeT-caliTe MeXrocygapCcTBEHHOro cogeTa
no cTaHgapTu3auMm, MeTponorum u cepTudukaumm B KaTanore «MexrocygapcTBeHHble cTaH4apThbi»

© OdhopmneHue. dPrey «PCT», 2022

B Poccuiickoii ®egepaunm HaCTOSILIMIA CTaHAAPT He MOXET 6biTb MOSTHOCTbIO WK
YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH M PacnpocTpaHeH B KauyecTBe ouLMaibHOro
u3gaHus 6es3 paspelleHns defepasbHOro areHTCTBa Mo TEXHUUYECKOMY PerympoBaHuto
U MeTposioruu
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coBaHus
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

BETOHbI

MeTopq onpegeneHua TensioBblAeNIeHUA NpY TBEPL4EHUN

Concretes. Method for determination of heat released during hardening process

JaTta BBegeHua — 2022—09—01

1 O6nacTb NPUMEHEHUS

HacTosiwuini ctaHaapT pacnpocTpaHsieTcsl Ha LeMeHTHble 6eTOHbl U ycTaHaB/NMBaeT MeTof onpepene-
HUA yaenbHOro TeNNoBblAeNeHUA 6eToHa, TBepAelLlero B agnabaTtmueckmx ycrioBuax, nyTem peructpayum
3HauyeHus NoAbema TemnepaTypbl BO BPEMEHMW U NOC/eAyoWero npoBeieHnss HE0O6X0AUMbIX pacyeToB.

MeTopg cnefyeTt NPUMEHATb NPU BO3BEAEHUN MAaCCUBHbIX KOHCTPYKLUUIA U COOPYXEHW, KoTopble Tpeby-
0T NPUHATUSA B KOHKPETHBLIX YCMIOBUAX MEpP K PeryiMpoBaHuio TeMNepaTypHbIX HanpsXeHuli, BO3HUKAOLWMX B
pesynbTaTe BblAeNeHUs Tenna B TBepAetolem 6eToHe.

MeToa npumMeHUM gns obpas3uoB 6eToHa C pa3MepoM 3epeH 3anonHutTenelr Dmax He 6onee 32 Mmm.

2 HopmaTuBHbIe CCbI/IKA

B HacToslemM cTaHfapTe WCMoJ/1b30BaHbl HOPMAaTUBHbLIE CCbIIKM Ha crefylowmne MexrocygapcTBeHHble
CTaHAapThl:

FOCT 10178 TMlopTnaHAueMeHT W WiakonopTiaHgueMeHT. TexHn4yeckue ycnosus

FOCT 10180 BeToHbl. MeToabl onpeeneHnss NPOYHOCTM MO KOHTPO/bHbIM obpasuam

FOCT 22266 LiemeHTbl cynbdaTocTolkne. TexHu4yeckne ycnosus

FOCT 24211 [o6GaBku Ans 6€TOHOB M CTPOUTE/IbHBIX PacTBOpOB. O6LLIME TEXHUYECKME YCOBUSA

FOCT 25192 BeToHbl. Knaccudumkauymsa n obuime TexHnyeckune tpeboBaHus

FOCT 30515 LieMeHTbl. Ob6uiMe TeXHUYeCKne ycnoBus

FOCT 31108 LiemeHTbl obuiecTpouTenbHble. TeEXHUYECKUE YCI0BUSA

MpumMmevyaHue — lpy NONb30BaHUM HACTOSILLWM CTaHAAPTOM LEeNecoobpasHo NpPoBepUThL AENCTBUE CCbINoy-
HbIX CTAHAAPTOB U KAcCUIMKATOPOB Ha OhULMA/IbHOM WHTEpHeT-caiiTe MeXrocyapCTBeHHOIO coBeTa Mo CTaHaapTy-
3auumn, MeTposioruM 1 cepTudimkauum (Www.easc.by) Wi no ykasatensiM HauMoHa/IbHbIX CTaHAApTOB, M34aBaeMbiM B
rocyaapcTBax, ykasaHHbIX B MPeAnC/IoBUM, UM Ha O(uLMasIbHBIX caliTax COOTBETCTBYHOLIMX HaLMOHa/IbHBIX OPraHoB Mo
cTaHgapTusaumn. Ecim Ha IOKYMEHT JaHa HefaTMpoBaHHas CCbl/IKa, TO CieflyeT UCMO/b30BaTb AOKYMEHT, AeliCTBYHOLLMI
Ha TEKyLLMIA MOMEHT, C YUYETOM BCEX BHECEHHbLIX B HEFO M3MEHEHMIA. EC/M 3aMEHEH CCbI/TOYHbIN [AOKYMEHT, Ha KOTOPbIN
[aHa JaTupoBaHHas CCbl/iKa, TO CMedyeT MCMo/b30BaTh YKasaHHYl0 BEpCU0 3TOro AoKyMeHTa. Ecnv nocne MpuHSTUS
HaCTOSILLErO CTaHJapTa B CCbIIOYHbIA AOKYMEHT, HA KOTOPbLIN AaHa AaTMpOBaHHas CCbllka, BHECEHO M3MeHeHue, 3aTpa-
rMBatoLLee NosIKEHVe, Ha KOTOPOEe faHa CCblIKa, TO 3TO MOJIOKEHME NPUMeHsieTcst 6e3 yueTa JaHHOTO M3MeHeHusl. Ecim
CCbINIOYHbIV AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO NMOJIOKEHME, B KOTOPOM [jaHa CCbI/IKA Ha Hero, MPUMEHSIETCS B YacTy, He
3aTparvBaroLLei aTy CCblIKy.

3 TepMuHbI 1 onpefeneHvs

B HacToAweM cTtaHgapte npumeHeHbl TepmuHbl no NOCT 25192, TOCT 24211, a Takxe cnegyrwouue
TEPMUHbI C COOTBETCTBYHOLWMMU OonpefesieHUAMN:

M3gaHne opuuynanbHoe


https://meganorm.ru/list/3-0.htm

FOCT 24316—2022

3.1 6eTOH: VICKYCCTBEHHbIi KAMHEBUAHbI/ CTpOUTENbHbIE MaTepuan, nonydvyaemslii B pesynbtate gop-
MOBaHMS 1 TBEPAEHUS paLMOHaNbHO NOA06pPaHHON U YNJIOTHEHHON GETOHHOI cmecu.

3.2 agnabaTtmyeckuin [agunabaTHblin] npouecc: TepmMoaMHaMUYECKUIA NMpoLecc B MaKpOCKOMMYECKO
cucTeme, Npu KOTOPOM cUCTeMa He 0GMeHMBAETCsl TENJIOTOW C OKpyXalowum NpoCTPaHCTBOM.

3.3 agmnabatnyeckoe TensoBblgesieHne q: TennoTa, BblgensiemMass 6eTOHOM MNpu ero TBEPAEHUM B
agnabaTmyecknx ycnoBusxX B 3aBUCUMOCTU OT BPEMEHMN.

3.4 MOrpelwHoOCTb COCTOSHUSA aamabaTnyeckoii cnctemnl a, K/4: CKOpocTb CHUXEHUS TemnepaTypbl
MOJIHOCTbI TMAPATUPOBAHHOIO 3TaNIOHHOro obpasya 6eToHa.

MpnmevyaHne — BeTOHHbIN o6pa3eu, MOXET CUMUTaTbCA NMOJIHOCTLH rMapaTtupoBaHHbIM NP TBEPAEHUN B TEYE-
Hve 12 mec B Kamepe HOPMaslbHOIo TBEPAEHUSA WK MO, BO,CI,OI7I.

3.5 agnabatnyeckoe obopyaosaHue: O6opynoBaHMe, MOrpewHocTb (3.4) KOTOpoOro B Temnepartyp-
HoM gnana3oHe oT 15 °C go 80 °C cocTtasnsieT meHee 0,05 K/u, a oTHOWEHNE TENTOEMKOCTM KanopumeTpa K
TensoeMkocTn obpasya Cca//Ccon meHbwe nan pasHo 0,1.

3.6 BHYTpeHHee NoBbllleHNe TemnepaTtypbl ATc: MNoBbiweHWe Temnepatypbl B 6eTOHe nNpu OTCyT-
CTBUM Tennonepegauynm ot 6eTOHHOro o6pasua K okpyxawuwel cpege.

3.7 KanopuMeTpuyeckasa auerika: dnemMeHT, cofepxaliuii KoHTellHep ans o6pasyos (popmy) U nmMe-
IOLLNIA BHELWHIO 060/104KYy C O4HOPOAHLIM pacnpeneneHmeMm TemnepaTypbl, KOTopoe obecneumBaeTcsa ynpas-
NAemMOoil CMCTEMON TepMoCTaTupoBaHus.

MpumevyaHne — BcneAacTBne paBHOMEPHOrO pacnpeeneHnst TemnepaTypbl B 06/1acTu, onpeaensieMoit aKc-
nepumeHTasibHOM hOpMOIA 1 BHELLHE 060M04KON, A0/MKHBLI ObITb 06ecneyeHbl agnabaTnyeckmne ycnoBus.

4 O603HauyeHus

B HacToAWweM cTaHAapTe NpUMeHeHbl cnegytouime o6o3HavyeHUsa:
TEeNN0eMKoCTb KanopumeTpa, Ox/K;

Ccal

Qcon __ obuwan TennoeMKocTb ogHoro 6eToHHoro obpasuya, Ox/K;

Cdw __ Tens0eMKoCTb AUCTUANNPOBAHHOW BOAbl, Ax/K;

Cx — CcyMMapHas TEN/IOEMKOCTb CUCTEMHOIO 060pyf0BaHUsA, CoaepXalero KambpoBOYHbIN 06-
paseL, 3TanoHHbI obpasel unm KannbpoBoUuHyto cpeay, Lx/K;
yaenbHasa TeNn0emMKocTb 3anonHutenein, Ox/(kr-K);

‘ad yAenbHas Tena0eMKocTb fo6aBok, Ox/(kr-K);
yaenbHas Ten/so0emMKocTb uemeHTa, Ax/(kr-K);
yAenobHas Tens0emMKocTb BoAbl B 6eTOHHOM o6pasue, Ox/(kr-K);

I WHTEHCUBHOCTb MOCTOSIHHOTO TOKa, A;

m, HOMWHaNbHasA Macca 3anosiHMTesnei B cocTaBe 6eTOHHOI cmecu Ha 1 M3, kr;

m_q HOMWHaNbHas macca fo6aBoOK B cOcTaBe 6eTOHHON cmecu Ha 1 M3, Kr;

m HOMMWHa/IbHasA Macca LeMeHTa B cocTaBe 6eTOHHON cmecu Ha 1 m3, kr;

mc(Qih ~ TensoTa rugpartaymn, passmBaemasi B T COM rpamMmax 6etoHa, Ox/r;

moon . Macca o6pasua 6eToHa, KT

mmould ~ CYMMa& Macc nyctoii hopmbl, Tpy6KM 30HAA W KPbILIKN HOPMbI, Kr;

mw HOMMWHa/NIbHasA Macca BoAbl B cOcTaBe O6eTOHHON cmecu Ha 1 m3, Kr;

Q — Tenno, NPUIOXEHHOEe K Macce AUCTUNNINPOBAHHON BOAbI, [)X;

q(t) _ TennoBblgefsieHne B MOMEHT BpeMeHn t, [x;/kr;

R — CONpoTMBAEHMNE 3NeKTpuyeckoro Toka, Om;

r2 KO3thhunymeHT perpeccuu;

~cal(t) TemnepaTtypa KanopumeTpuyeckoin ss4eiku B MOMEHT BpemeHu /, °C;

ncon(t) TemnepaTtypa 6eToHHOro obpasua B MOMEHT BpemeHu t, °C;

Tcon,0 HayanbHasa TemnepaTtypa 6eToHHOW cmecu, °C;

t - Bpems, npowejuwiee ¢ Hayana ucneitTaHuii tQ y;
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t0 — HayanbHOe BpeMs ucnbiTaHUsA (MepBbll KOHTAKT LeMeHTa C BOAOW);
ATT — un3MepeHHOe noBbiWeHne Temnepatypsl, K;

ATC — OTKOppeKTMpoBaHHOE MNOBblWeHNe TemnepaTypsl, K;

AT* — BHyTpeHHee noBbiWeHNe TeMmnepaTtypsl, K;

At — VHTepBan BPEMEHU Mexay ABYMA U3MEPEeHUAMU TemnepaTypbl, MUH.

5 CywHocTb MeToga

5.1 MeTopa cnenyet NpUMEHSThb B LEfIsiX PeryimpoBaHusa TeMnepartypHbIX HanpshkKeHuiA, BO3HMKaLWMX B
pe3ynbTaTe BblAeNleHMa Tenna B TBepaetowem 6eToHe.

5.2 B vcnblTaHWM ONpeaensoT KOAMYecTBO Tenna, BblAenswowerocs M3 6eToHa B npowecce ero TBep-
JeHns B agmabaTMyeckMx yCNoBUSX Yepe3 paBHble NMPOMEXYTKM BPeEMEHU cpa3y nocne opMoBKM obpasua
nyTeMm permcrpaunmn 3HavyeHus nogbema TemnepaTypbl BO BDEMEHW U NOCNeAyoWero nposeeHns Heobxonm-
MbIX pac4yeToB.

5.3 VcnbiTaHne nNpoBOAAT C NOMOLLbI aanabaTuyeckoro kKasopumeTpa, CKOHCTPYMPOBAHHOTO TakuMm
o6pasom, 4To6bl CBECTU K MUHMMYMY NOTEPU Tenn0Tbl OT obpasuya 6eToHa.

5.4 O6pasel cBeXenpuroToBaeHHOW 6eTOHHON cmecu nomeuwiaoT B QOPMY, KOTOPYH 3aremM pasmella-
10T B agmMabaTMyeckoM KaslopumeTpe, U M3MepsoT BHYTPEHHIOW TeMnepaTypy TBepaerwero 6eToHa.

5.5 MeTtog npumeHstoT Ansa 6eToHa, cofepXalw,ero BCe TUMbl LeMeHTa, ykasaHHble B TOCT 10178,
FOCT 30515, N'OCT 31108 1 NOCT 22266, 3a Uck/o4YeHMeM ObICTPOCXBaTbIBAKOLWNXCA LEMEHTOB.

6 Annapatypa

6.1 [na namepeHus TemnepaTtypbl 6eTOHHOro o6pasua Tcon u TemnepaTypbl KaslopuMeTpUUecKoi aueii-
kKn Tca/ NPUMEHSIOT TEPMOMETpPbI C MaKCMMasibHO AO0NYCTMMOi norpewHocTbio 0,3 K B pa6ouem gnanasoHe
ncnoiTaHnii (ot 10 °C go 100 °C).

MpumevyaHne — lMpu Kal'IVI6p08Ke 060py,qOBaHMﬂ npeanoyTUTe/IbHbIMXA TEPMOMETPaMUN ABNAKOTCA NJIaTUHOBbIE
TepMOMETPbI CONPOTUB/IEHUA.

6.2 Ana u3aMmepeHns maccbl 6eToHa MPUMEHSAT BeECbl C MakCUMasbHO AONYCTUMOW MNOrpeLlHOCTbIo
0,1 %.

6.3 Ana npoBefeHNA W3MEPEHU MPUMEHSIKT CUCTEMY KOHTPONS W peryimpoBaHus TemnepaTypbl C
3aMKHYTbIM KOHTYpPOM, CNOCO6GHYI0 o6ecneuynTb paBHOMEpPHOe pacnpejesneHve TemnepaTtypbl No BCeil BHeL-
Heil 060/104Ke KaNoOpPUMETPUYECKON AYENKM M BO3MOXHOCTb aBTOMATUYECKON perynmpoBkM TemnepaTtypbl Ka-
NOpUMETPUYECKOW A4Yeilkn Takmm o6pas3om, 4YTo6bl AN COOTBETCTBUA onpepeneHut 3.5 npu peanusauuun
agnabaTnyeckux ycnoBuii pasHuua Mexay Temnepartypoli obpasya u kanopumeTpuyeckoi saueinkon 6oina oT
0,0 go 0,5 K

6.4 KoHCTpykuus agmabaTnyeckoro kasiopumeTpa AOJ/IKHA COCTOATb U3 KaJlOpUMETPUYECKOW SYeliku
CO CbEMHOIN M30/MPOBAHHOI KPbILWKOA M BHELWHEro kopnyca M 6biTb M3roTOBAIEHA U3 MaTepuasia C BbICOKOWA
TenNonpoBOAHOCTbLIO, Hanpumep cTaau WAn ApYroro COOTBETCTBYlOWero maTtepuana. Kanopumertpuyeckas
A4yeiika OKpY)XeHa BHELWHWM W30/IMPYIOLWUM CMOEM, 3aK/THUYEHHbIM B XECTKMA KEeCCOH (cxemaTuyeckuii npu-
Mep npuBefeH Ha pucyHke 1). HapyxHas noBepxHOCTb Kopnyca KaslopumMeTpuyeckoi fiuelikm Ao/KHA 6bliTb
ocHalieHa He MeHee YeM OAHUM TepMOMETPOM U CHabXxeHa cucTemMoli TepmocTaTupoBaHus (cm. 6.3).

MpumMmeyaHne — Kak npaBus/o, B KAUeCcTBe CUCTEMbI TEPMOCTATUPOBAHMS UCMOMb3YT cMcTeMy o6orpesa (Ha-
npumep, 371EeKTPO06OrpeB).

6.5 ®opma ana o6pasuoB Ky6UYeckol MM LUANHAPUYECKONn dpopMbl (C KPbILWKOR) AO/MKHA ObITb U3ro-
TOB/IEHA M3 M30MILMOHHOIO0 MaTepuana o6bemMoM He meHee 3 1. Popma fO/MKHA obecneymBaTb BO3MOXHOCTb
NoO3ULMOHNPOBAHNS B LLeHTpe obpasua Tpybkn 30HAA 1, M3roTOBMIEHHOI M3 MaTtepuasna ¢ BbICOKOW Tenaonpo-
BOAHOCTbIO M CTOIKOM K BO3LENCTBUIO LLEMEHTHOIO TecTa, ANA pasMelLeHns TepmomeTpa. Tpyobky 3anonHA0T
AnaTepMunyecKo XnAKocTblo AN obecneyeHnss MakCUMasbHOrO TEN/I0BOr0 KOHTakTa Mexay TEpMOMETPOM
1 6eTOHHbIM 06pasLoMm.

6.6 O6opypoBaHue KanmbpyT B COOTBETCTBUM C NPOLLEeAYPON MO NPUNOXKEHUIO A, HE peXe 04HOro pasa
B rof, WK yalle, ecnn ecTb NPU3HaKy NOBPEXAEHUA KOHCTPYKLMUM KanopumeTpa WUan ecTb Cyl,ecTBeHHas pas-
HMLA B COCTaBe MeXAy MCNbITyeMbiM 6eTOHHbIM 06pa3LoM M 6ETOHHbIM 06pa3LOM-3TasIOHOM.
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1 — Tpyb6ka 30HAA AN TepMOMeTpa B AMATEPMUYECKON XWAKOCTM; 2 — Kpblllka C BHELWHel Tennousonsiyuen;

3 — BHELUHWI KECCOH; 4 — BHELUHASI TENN0M30M51LUst; 5— BHELIHWIA KOpNyC KanopuMeTpUYeckoii auelikn; 6— TepMomeTp

Ha BHYTpeHHell NOBEepXHOCTW kopnyca; 7 — kasiopuMmeTpuyeckas svelika; 8 — cuctema KOHAWLMOHMPOBaHWSA BO34yXa;
9 — chopma o6pasua; 10 — ncnbITyeMblii o6pasel,

PucyHok 1 — CxemaTuyeckasi KOHCTPYKLUWSt aauabaTnyeckoro KasopumeTpa

6.7 KoHcTpykuma aguabaTtmyeckoro kanopumeTrpa fo/kHa OblTb BOAOHENPOHMUAEMON W UMEeTb Kak
MOXHO 60s1ee HWM3KYID NaponpoHuuaeMocTb. Ecnm oxupalTca MakCcMMasbHble 3HauYeHWs TemnepaTtypbl Te-
nnoBblgeneHna Bbilwe 65 °C, To cnegyeT MCNOMb30BaTb MNOAXOAALWMA W3ONALMOHHBIA MaTepuan, KOoTopblii
cnepyet Bbi6bupaTb Takum o6pasom, 4Tobbl nzbexaTb YXyALWEHUS ero CBONCTB B MpOLecce WUCMbiTaHWA.

7 TllpoBegeHne ncnboiTaHuA

7.1 WcnbiTaHne Heo6xoAMmMO MNPOBOAUTL B KOHAWLMOHUMPOBAHHOM MNOMELWEHUN C TemnepaTypoil
(20 £ 2) °C.

7.2 Tepep npurotoBneHnem 6eToHa cocTaBnslWmMe mMaTepuansl 418 NPUroToBseHns obpasua 6etoHa
06bemoM He meHee 20 N cnefyeTt XpaHWTb B KOHAWLMOHUPOBAHHOM MOMELLEHUN NPU MOCTOSIHHOW Temmnepa-
Type B TeyeHue He MeHee 24 u.

7.3 TemnepaTypa 6eTOHHOW cMecu foMxHa cocTaBnAaTb (20 £ 2) °C. 3HayeHue TemnepaTypbl 6€TOHHOI
CMecu, He COOTBETCTBYHOLLEE AAaHHOMY 3HAYEHUI0, YKa3biBaloT B NPOTOKO/E UCMbITAHWUA.

7.4 OnpepnenawT Maccy nycToii hopmbl, TPY6GKM 30HAA U KpbIWKKM rnmouid.

7.5 Cpasy nocne nepemewmnBaHuns opmytoT obpasubl 6eTtoHa no NFOCT 10180.

7.6 HauanbHoe Bpems t0— Bpems Hayasia CMeLWBaHUA BOAblI C LEMEHTOM 1 3anofHUTeNneM. B Havyanb-
HOe BpeMms perucTpupyroT TemnepaTtypy 6eToHHoli cmecu Toon O.

7.7 N3mepaT maccy oopMbl M 06pasya 6eToHa, npu 3TOM Maccy obpasua 6eToHa T CONonpeaensoT 1
perncTpmMpyoT No pasHocTU ¢ maccoit rnmould.

7.8 Ob6pa3sel, GETOHHOW cmecu B hopMe AO0/IKEH ObiTb BBEAEH B KA/TOPUMETPUUECKYIO SUEKY KaK MOX-
HO 6bicTpee. KanoprMmeTp 3aKpbiBalT M HAYMHAKT UCMbITaHne 6e3 Kaknx-nnbo 3aJepxek. BpeMeHHON nHTep-
Bas1 MeXAy HavyanbHbiM BpeMeHeM t0 1 HayasnomM ucnbITaHUA AO/DKEH OblTb Kak MOXHO Kopoye (npeanoyTu-
TenbHo MeHee 0,5 4) 1 foMKeH 6bITb 3aperucTpMpoBaH.

7.9 Bo BpeMs ucnbiTaHUs M3MepAT TemnepaTtypy 6eToHHOro o6pasuya Tcon v TemnepaTypy Kanopume-
Tpuyeckoi auelikn Tcal, KOTOpble PErNCTPUPYIOT Yepes3 MHTepBasbl He 60/ee 5 MUH.

4
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7.10 MpoAO/MKUTENBHOCTL UCMBLITAHUA [OJ/DKHA COCTaB/IATbL He MeHee 72 4. McnbiTaHne npogonxarlT
no kKpanHeli mepe A0 Tex Nop, Noka M3MEepPEHHOEe MOoBbiWEeHNE TemnepaTypbl 6eToHa Tcon B TeyeHne 24 4 He
6yget npesbiwaTb 1 °C.

MpumeyaHunsa

1 Ha paHHOM 3Tane npeznosnaraeTcs, YTO OCHOBHAasA YacTb peakuuy ruaparauuy yxxe npousoLuna, v ganee He npo-
N30iAEeT 3aMETHOrO BblAenieHns Tenna.

2 B 60/MbLUMHCTBE CNyyvaeB NPOAOIKUTENbHOCTb 7 CYT 0ObIYHO AOCTATOYHA A1 AOCTMKEHNS 3TOr0 PaBHOBECHOIO
COCTOSIHUSA, XOTS MOXET ObITb HEO6X0AUM 1 601ee ANMTE bHbIN NepUoa NCNbITaHUS.

7.11 HenocpeACTBEHHO MOC/ie OKOHYAHUS UCMbITAHUS U3MEpPSIlOT Maccy 6eTOHHOro o6pasua 1 opmsl,
a Takxe onpefensT maccy 6eTOHHOro o6pasua. MNpu ymeHblleHU Maccbl 6eTOHHOro o6pasua 6osee YeM Ha
1,0 % pe3ynbTaTbl UCMbITAHUS CUMTAIOT HELEeNCTBUTENbHbLIMU.

8 O6paboTka pe3y/ibTaToB UCMbITaHUSA

8.1 TloBbiWeHne TemnepaTtypbl B Macce 6eTOHHOro obpasua B 3aBUCMMOCTU OT BPEMEHW T BbIYUCNAIOT
no copmyne

*Tm(t) = Tn(t)-Tcon,0- (@5

8.2 BHyTpeHHee noBbllweHne Temnepatypbl ATc*(t) (cm. npunoxeHue B) BbluncnsoT no opmyne

JTe(C K 1+ ™)' (ArT()+@ ()
8.3 TennoemkocTb o6pa3ua 6etoHa Ccor BblUMCAAKT Mo hopmyne
Acon = [Ccmc + cadmad + cama + cwmw~\- (3)

B oTcyTCcTBME cneynanbHON nHopMaLy NPUHMMAlNT creayLwme 3HaYeHns:

cc = ca = 840 Ox/(kr-K);

cw= 3760 Ox/(kr-K).

8.4 KymynaTtusHoe agnabaTtmyeckoe pasBuTve TenaoTbl rugpatauum 6eToHa BO BPEMEHU MOXEeT ObiTb
BbIYMC/IEHO W3 BblpaXeHus

cpon 'ATC(O

Tcon

«KO

4)

MpumMmeyaHne — Mpy HEOGXOAMMOCTU AOMYCKAETCS MCMO/Mb30BaHME CMPABOYHbIX 3HAYEHWUIi yaebHOI Tenso-
€MKOCTU MaTepuasnoB f/1s 6eToHa, NpyBeaeHHbIX B [1, npunoxexue CJ.

8.5 TemnepaTypy 6eToHa, a Takke KpMBYl NoAbema TemnepaTypbl perucTpupyioT.

9 OTueT no pe3ynbTartaMm UCnbITaHUA

9.1 OTuyeT LO/IXEH coAepxaTb:

0603HayYeHMe HacTosAWero cTaHAapTa;

naeHTudUKaymio ucnolityemoro obpasua;

[aTy 1 Bpems M3rotoBsieHUss 6eToHHOro obpasua;

TemnepaTtypy COCTaBAALWMNX Marepmanos nepes npurotoBieHMeEM CMecu;
popMy M HOMUHas/IbHblE pa3mepbl 6EeTOHHOro 0bpasua;

HavyasibHOe BpeMs D nobaBnieHUs BOAbl B 6ETOHHY CMECH;

Maccy o6pasua 6eTtoHa B cpopme T com

BPEMEHHOI UHTEpPBa/ MeXAy HayasbHbiM BpeMeHeM t0 n HayasioM ucCnbITaHUS;
HayasibHYH TemnepaTypy 6eToHHo cmecun Tcon O;

namepeHHyt Temnepatypy Tcon(t) 6eToHHOro o6pasua;

U3MepPEHHy Temnepatypy Tcaj(t) KaTopuMeTpUYECKON aueiku;

cocTaB 6eToHa;
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- 3HayeHVe MNOoBbIWEHNA BHYTPEHHeN TemnepaTtypbl (ATCY) npy OKOHYAHWUM UCMbITaHUSA, paccunTaHHoe B
COOTBETCTBUU C pOpMYoi (2);

- NPOAO/IXNTENbHOCTb UCNbITAHNUA £

- BEIMUYMHY TennoemkocTn 6etoHa Ccon, paccumtaHHyto no dpopmyne (3);

- KYMYyNSiTUBHOE TensoBblgeneHue q (t), paccumtaHHoe no cpopmyne (4), B MOMEHT BpemeHn t\

- Nto6oe OTK/I0OHEHMe OT TpeboBaHW HacTosAWero cTaHgapTa.

OTuyeT MOXEeT AOMNONMHUTENbHO BK/OYaTh B cebs:

- HayasbHYyl0 TemMnepartypy, peructTpupyemyto o6opyposaHunem, TconO\

- 3HaYyeHVe NOrpelHoOCT COCTOSAHNA agnabaTnyeckon cucTemsl a;

- 3Ha4YeHue TennoemKocTu kanopumetpa Ccal

9.2 Pacuet TennoTbl rugpataumm 6eToHa NPOBOAAT C NorpelwHocTbio A0 0,1 Kkan/kr n pesynbtaTbl 3a-
HOCAT B XypHar.

9.3 TennoTy rugpatauun 6eToHa, TBepAeoLlero B agnabatmyeckux ycnosusax, onpeenstoT Kak cpej-
Hee 3HayeHue pe3y/bTaTOB MCMNbITAHWSA He MeHee Tpex 06pasuoB, W3rOTOBJIEHHbLIX U3 6eTOHa O4WMHAaKOBOTO
cocTaBa U MMEKLNX pPas3IMYHY0 HayasbHyl0 TemnepaTypy 6eTOHHON cmecu.

10 To4HOCTb onpefeneHns

10.1 [aHHble BOCNPOM3BOAMMOCTM NPU U3MEPEHNU KYMYSIATUBHOIO PasBUTUS TEMIOTHI ruapatauun 6e-
ToHa g (t) B ycnoBuMsax NoBTOPSEMOCTW A5 Pa3/IMYHbIX BpeMeH t npueeseHsbl B Tabnuue 1.

Tabnunuya 1— KymynsiTueBHoe pasBuTve TEMIOThbl rugpataumn 6etoHa g(t)
B pxoynsax Ha Kunorpamm

Howmep
NCTbITAHMi 64 12y 24 4 2 cyt 3 cyT 4 cyt 5cyr 6 cyT 7 cyT
1 73 220 217 570 309 620 348 110 359 410 361 080 361 920 361 920 362 330
2 84 520 216 730 301 250 333460 341 830 343 090 343920 345600 346 440
3 73 220 211 290 299990 331 790 341 830 343 090 343 920 344 760 345 600
10.2 [aHHble, npuBedeHHble B Tabnuue 1, 6611M nNonyyvyeHbl Ha obpasue 6eToHa, MMeEKLWero cocTas,

npuBefieHHbll B Tabnuue 2.

Tabnunuya 2— CocTtaB 6eToHa ob6pasua (g8 Tabnmubl 1)

LemeHT CEM 1425 R, % macc. 13,34
3anonHutenu, % macc. 80,00
Bopa, % macc. 6,67
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MpunnoxeHue A
(o6sa3aTenbHoOE)

Kannb6poBka o6opygoBaHuA

A1l BBepgeHue

B uensx pacyeta CO6CTBEHHOIO (UCTUHHOIO) NOBLILLEHUS TEMNEPATYPbl ONPeAeNstoT NOrpeLlHOCTb COCTOAHUS aan-
abaTnyeckon cucTembl a 1 TENN0EMKOCT 060pYyA0BaHWSA KaiopuMeTpuyeckoi aueikn Ceal.

MpumeyvyaHune — Kannbposka pacnpocTpaHseTcsl Ha CUCTEMY, COCTOSILLYHO U3 afmabaTnyeckmx 3/IEMeHTOB 060-
Py£OBaHus, ero KOHTPO/IbHO-N3MepPUTE/TbHbIX MPUH0POB N GETOHHOIO 06pa3ua-aTasioHa.

A.2 TpoBepKa NOrpewwHoOCTN COCTOAHNA agmnabaTnyeckoin cuctemsol (a)

OTa/IOHHbI 06paseLl, NOMIHOCTLI TMAPaTUPOBAHHOIO GETOHA, UMEKOLWMIA Te e hopMy 1 pasMepbl, YTO 1 UCMbITye-
Mblli 06paseL, C NIaTMHOBLIM TEPMOMETPOM COMNPOTMB/IEHUS B LIEHTPE CBOEV MacChl, BbIAEPXMBAIOT B Neuy npy cnegyto-
wmx Temneparypax: 50 °C, 60 °C n 70 °C B TeueHne He MeHee 48 4 419 AOCTVKEHUS TEM/I0BOrO pPaBHOBECHUS.

Ecnn oxngaemoe makcumasibHOe 3HauyeHne MOoBbILLEeHVS TemnepaTypbl B 6eTOHE NCNbITyeMOoro obpasua HaxoauTcs
[aneko 3a npefenavuy ykasaHHOro gmanasoHa Temnepartyp, peKkOMeHAyeTCcs NpoBOAMTb AOMONHUTE bHYH0 NMPOBEPKY NOo-
FPELHOCTM COCTOAHMA agmabaTnyeckoli CUCTeMbI, BbibMpas TemnepaTypy TEpPMOCTAaTUPOBaHUSA, MakCUMaslbHO Npuonn-
XEHHYH0 K OXUAAaeMOMy 3HAYEHWNIO MakCUMasibHOM Temneparypsbl.

B KOHUEe neproga TepMoCTaTMPOBaHMs GETOHHbIN 3Ta/IOHHBIA 06paseL, 6bICTPO BBOAAT B CUCTEMY TEPMOCTATMPO-
BaHUA Ka/IOPUMETPUYECKON AYelikn ncnbiTaTeslbHOro 060py0BaHUs, 3amnyckaloT CUCTEMY YNPaBieHUs U PerncTpupyoT
Temnepatypy obpasua v TeMnepaTypy KaslopyuMeTPUYECKO SUeiku.

KanmbpoBska fo/mKHA NPOLOMKATLCA B TEUEHUE BPEMEHW, HEOOXOAMMOro 415 PErncTpaLmn CHXEHNS TeMnepary-
pbl B 6ETOHHOM 3Ta/IOHHOM O6pasue npumepHo Ha 2 °C (CM. npuMeYaHue).

MprmevyaHune — [11s BbINOMHEHVSI 3TO NPOBEPKY 06bIYHO TpebyeTcst He MeHee 72 u.

MorpeLlHoCTb COCTOAHMSA aanabaTnyeckoin CUCTEMbl ONpeaensoT Kak cpefHuii HaknoH a (K/J) kpvsoi Toon kak

hyHKUMK BpemMeHu. Ons onpegenenns a (K/4) ncnonb3yroT NNHENHBIA PerpecCMOHHbIA aHam3 3aBUCMMOCTY Temnepary-
pbl Toon ot BpemeHun. KoadochuumeHT perpeccun R2 gomkeH 6biTb He meHee 0,97.

VcnbiTaHne npoBoasaT npy Temnepatype 50 °C, 60 °C n 70 °C ana nosyyeHns Tpex 3HAYEHW a B guana3oHe TeM-
nepatyp ot 70 °C go 60 °C, ot 60 °C go 50 °C 1 meHee 50 °C cOOTBETCTBEHHO. [Ns Kaxx4oro guanasoHa Ttemneparyp
cnefyeT UCnosb30BaTb COOTBETCTBYIOLLEE 3HAUYEHME a.

Korga norpeLuHocTb COCTOSHMA aanabaTnyeckoli CMCTEMbI a U3BECTHA A1 3a4aHHOro AnanasoHa Temneparyp 6e-
TOHHOrO 3TaNIOHHOIO 06pasua, no dopmyne (A.1) paccuMTbIBAOT CKOPPEKTUPOBAHHOE MOBbLILLEHVE TEMNepaTypbl B MO-
MEHT BpPeMeHU / ANa 3TOro TeMnepaTypHoro avanasoHa:

&Tc =ATm+at. (A1)

CocTaB 3Ta/IOHHOr0 06pasua MOSHOCTLI TMAPATUPOBAHHOTO 6eTOHA AO/MKEH OblTb MaKCUMaslbHO MPUGMXKEH K
cocTaBy UCMbITyeMOro 6eToHHoro obpasua (Nno KpaiHeli Mepe, C TOUKU 3PEHUSI COAEPXaHUS U MUHEpPasIbHOTO Tuna 3a-
nosiHuTenei).

A.3 OnpepneneHve TenNJI0EMKOCTU KasiopumeTpa

KoHTeiiHep Ans 06pasLoB 3anosHsAT U3BECTHLIM KOJIMYECTBOM AUCTUINMPOBAHHOM BoAbl MAWC U3BECTHON Teno-
emKkocTblo Cdw. PesucTop, MMetoWwmii N3BeCTHOe 3HayeHue conpotueneHus R, OM, 1 HeuyBCTBUTENbHbLIA K U3MEHEHUIO
TemnepaTtypbl, BBOAAT B Maccy AUCTWI/IMPOBAHHON BOAbl. B pe3ncTop nponyckatoT NOCTOSHHbIA TOK M3BECTHOW MHTEHCUB-
HocTW /, A, Ha Bpems / ANna AOCTWKEHMS 3HAYEHUsI TeMnepaTypbl AUCTUIIMPOBAaHHON BOAbI NpumepHo 60 °C.

Mo 3akoHy [xoyns — JleHua macca AUCTUNMPOBAHHONM BOAb! NOMTyYaeT HEKOTOPOE KOMYECTBO Tensa, onpeaens-
€eMOoe BblpaXeHrem

Q=R/2. (A2)

O6Las TennoemMKoCTb CUCTEMbI C YUETOM MacChl AUCTUIMPOBAHHON BOAb! 1 060pyaoBaHust CT cocTaBnsiet

cT (A.3)

MoacTaenas cooTHoLWeHus, npusefeHHble B (A.1) u (A.2), B (A.3), nonyyaior:
Cc RI2f A4
1 (ATm+aty A4

rae a — MOrpeLlHOCTb COCTOSHUS aanMabaTUueckoi CUCTEMbI, onpeaeneHHas ans o6opyaoBaHKs, COAePXaLLEero ANCT-
JIMPOBaHHyo BOAy.
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TennoeMKoCTb AUCTUNNMPOBAHHOI BOAb! B KOHTeliHepe CAw BbIMMCAAIOT Mo hopMysie
Cdw = cdwmdw’ (A.5)

raoe cdw— yaenbHas TeNI0eMKOCTb ANCTUINIMPOBAHHON BoApl, paBHas 4186 [x/(kr-K).
O6Lwan Tenn0eMKocTb cuctembl CT cocTaBnisieT

AT = Ccal +Cdw. (A-6)

Tennoemkoctb kasopumeTpa CaElBblunCAAOT nyTeM o6beanHerns (A.4) n (A.6):

(A7)

MpumeyaHne — B KayecTBe asbTepHaTUBbI TEMMOEMKOCTL KasiopumMeTpa Cca, AonyckaeTcsl onpeaenuTb Mo
Macce U1 TENSI0EMKOCTI BCEX COCTaB/AOLMX 060PYLOBaHYSI.

A.4 O6opyaoBaHve 4115 3/1eKTPOCHAGXEHUS 1 ero U3MepeHns

A.4.1 VICTOYHUK NUTaHUS C perympyemMbiM Avana3oHOM W3MEHEHUs BXOAHOro HanpshxeHus ot 2 go 200 B (vmu-
HMYM) JO/MKEH UMETb CTabunmnsaumio Kak yHkumio Harpyskm AVIV < 2-10-4 1 ctabuamsaumio Kak yHKUMIO OCHOBHOTO
HanpshxeHusa AVIV< 1-10-4.

A.4.2 BonbTMETp 4519 U3MEPEHUST HampsXeHUs1 MOCTOSAHHOIO TOKa AO0/MKEH VMETb MaKCMMasIbHO LONYCTUMYHO Nno-
rpewHocTb 0,1 % u 6bITb paboTocnocobHbIM B Anana3oHe ot 0 o 100 B.

A.4.3 Pe3nCTOpHbIli M3MepPUTESbHBIA MOCT WM OMMETP AO0/DKHbI UMETb MakCUMasibHO A0NYCTVMYIO MOrpeLlHOCTb
0,2 %.
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MpunnoxeHve b
(cnpaBo4HOE)

PacuyeT co6CTBEHHOIO NOBbLIWEHUA TeMMepaTypbl 6eToHa

TennoTy rugpatauym 6eTOHHOTO 06pasLa MOXHO Pa3fesniuTb Ha TPU YacTu:

- HarpeB COGCTBEHHO 06pasLa;

- HarpeB 060pyOBaHUS;

- noTepu Tenna.

WcTuHHOE noBblleHne Temnepatypbl AT* B TBEpAEOLLEM GETOHHOM 06pasLie MOXHO paccuMTaTb, UCXOAs U3 cre-
[yloLLMX YCroBUiA paBHOBecUs 3a Bpems f\

mc {Qi)f con +~ cal )ATC (6.1)

Tc{QYt  ATcCam (6.2)

MpupaBHuBas aBa BblpaxeHns (b.1) n (b.2), MOXHO paccuMTaTb COOGCTBEHHOE MOBbILEeHWe Temnepatypbl AT*
B MOMEHT BpemMeHu t:

(6.3)

BBoAS BblpakeHWe A/1si MCNPaB/IEHHOrO NoBbieHnst Temnepatypbl (A.1) B BblpaxeHue (5.3), UCTUHHYIO TeMnepa-
TYpy yCTaHaB/AMBakT no copmyse

(5.4)
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Bubénuorpadwusa

[1] EN 12390-14:2018 WcnbiTaHus 3aTBepgesllero 6etoHa. YacTtb 14. MNonyagmabaTnyecknini mMeTog onpegeneHus
BblAeNeHVs Tenna B Npouecce TBEPAEHNS GeToHa

(EN 12390-14:2018) Testing hardened concrete — Part 14: Semi-adiabatic method for the determination of heat
released by concrete during its hardening process
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ckoe obopyaoBaHue, MeToq UCnbiTaHni
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