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FrOCYAAPCTBEHHBLNW CTAHAOAPT COK3A CCP
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MeTopa onpeaeneHns TensiIoBblAeIeHUS MPY TBEPAEHUN

Concrete. Metodes of the determination 24316'80

of exethermic neat in concrete

MocTtaHoBneHnem [ocypapcTtBeHHoOro komuteta CCCP no pgenam CTpouTesibCTBa OT

19 nroHA 1980 r, Ne 90 cpok BBeAeHUA yCTaHOB/1EH
c 01.011982r.

Hecob6nioaeHune cTaHgapTa npecsieflyeTcs rno 3aKoHy

HacTosiwmiA cTaHaapT pacnpocTpaHsieTcs Ha UeMeHTHble GEeTOHbl U
ycTaHaBNMBaeT MeToj onpeaeneHns yaesbHOro TennoBblaeneHuns Le-
MeHTa B 0eToHe, TBepaewlwemM B aanmabaTtuyeckux YC/oBUSIX, MyTEM
YCTAHOB/IEHNS1 BENUUYMHbI NoAbeMa Temnepatypbl BO BpeMEHW WU nocse-
AYOLLEro NPOBEAEHNS HEOOXOANUMbIX PACUYETOB.

MeTon cnegyeT NPUMMEHSATb NPV BO3BEAEHWM MACCUBHbIX COOPYXe-
HWIA, KOTOpble TPEOYT MNPUHATMS B KOHKPETHbIX YCMOBUSAX chneuvab-
HbIX Mep K Pery/iMpoBaHul0 TemnepaTypHbIX HarnpsikeHuld, BO3HMKalo-
LMX B pE3y/IbTaTe BblAe/ieHns Tenna LeMeHTOM B TBepAEOLLIEM OETOHE.

1. N3rOTOBJIEHME BETOHHOIO OBPAS3LIA

1. MoabupaloT cocTaB peasibHOro 6eToHa, paccUmMTbIBalOT pacxom,
cocTaBnsawWmMx 3toro 6etoHa (rpaBuii, Lle6GeHb, MECOK, LUEeMeHT, BoAa,
[06aBKN) B 3aBUCUMOCTW OT OOGBbema npuMeHAeMbIX JopM W NPUroToB-
NAT 6ETOHHYO CMECh.

CocTtaBnsawuwme M ¢QOpMy C KPbIWKOW B3BELIMBAKT C MOrPELIHOCTbIO
0o 0,1%.

2. AIMAPATYPA

2.1. [na ycTaHOBNEHUA Be/IMYMHbI NoAbeMa Temnepatypbl B TBep-
fewem 6eToHe MPUMEHAT aanabaTMyecknin KanopumeTp, B COCTaB
KOTOPOro BXOo4uUT cneayowan annaparypa:

agmabartnyeckas kamepa, Kotopasa LO/DKHA ObITb N3rOTOB/IEHA U3
mMaTtepuasia Masioi Ten10NpPoBoAHOCTH, CHabXeHa YyCTPONCTBOM ANs

M3paHne ogomumanbHoe NMepeneyaTka BocnpeLlleHa
©V3paTtenbCTBO CcTaHgapToB, 1980
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nogorpesa W Ox/axAeHWA BO3dyxa B Kamepe, BeHTUIATOpaMmn A4
obecneyeHnss HENPEPLIBHOIO €ro nepemMelunBaHna 1 YCTPOWUCTBOM ANS
aBTOMaTUYecKoro noadepxaHna agnmadbatnyeckoro pexuma TBepaeHus
GeTOHHOro obpasua C A0MyCTUMbIM OTK/IOHEHMEM Temnepartypbl cpeapl
OT Temnepartypbl 6eToHa He 6onee 0,2°C. [onyckaeTcd MNpUMeHeHue
agnabaTMyecknx kamep C BOAHOW cpefoil C YCTPOMCTBOM [O/19 €e OX-
NaKAeHUs, HarpeBa N UHTEHCUBHOTIO NepeMeLLBaHns;

dopmbl AN U3roTOBNEHUA 00pa3LOB-KyboB C pPe6bpoM  AJINHOM
400 MM unuM 06pasuUoB-UNINHAPOB AVMaMeTpoM U BbicOoTor 400 MM.
[Ns n3rotoB/ieHnss 06pasLoB-KybOB N3 OETOHOB C 3anosIHUTENEM Mak-
CMasIbHON KpynHocTbto 20 n 40 MM fonyckaetcs MNpUMeEHATb (DOPMbI
c pe6bpom pamvHon 200 m 300 mMm, a Ona U3roToBMEHUA 06pa3LoB-LK-
nnHapos dopmbl gnameTtpom 200 1 300 mm. BbicoTy uunuHapa cnegyet
NpUHUMaTb pPaBHOW ero AanameTpy. TennoemMkKocTb (OpM He Ao/hKHa
npesblaTb TEN/10eMKOCTb OeTOHHOro obpas3ua 6onee 4vem Ha 5%.
®opMbl  O/DKHbI  ObITb  OCHaLWlEeHbl KPbILWKOW, NOAAOHOM-TENEXKON W
KOXYXOM;

camonuuyuine npuoopbl, perncTpuypyrowme Ttemneparypy 6eToHa U
B Kamepe, KOTOpble [OO0/DKHbl obecneymBaTb W3MepeHue Temnepartypsbl
10 100°C ¢ norpeluHocTbo He 6onee 0,25%.

2.2. Aavabatnyeckmin - KanopumeTp  ceayeT  u3rotassmBaTb MO
TEXHUYECKOW [AOKYMEHTauuu, YTBEPXAEHHONW B YCTAHOB/IEHHOM MO-
panke.

2.3. AanabaTnyeckuil KasiopumeTp uYepe3 Kaxable Tpu Mecsaua U
nocne AanutenbHo (6onee roga) OCTAHOBKW cneayeT peryampoBaTb C
Luenbto obecneyeHna ero paboTbl B agunabaTtnyeckoM pexunme B COOT-
BETCTBUM C 06d3aTesIbHbIM NpuioxeHnem 1.

2.4. TloBepka npubOpPOB WU3MeEPEeHUs TemnepaTypbl MNPOU3BOAUTCA B
COOTBETCTBMM C TpeboBaHMAMU CTaH4ApPTOB CUCTEMbl 0bGecnevyeHus

eMHCTBa N3MepeHUi.
3. MPOBEAEHMVE UCTMbITAHWS

3.1. TpurotoBneHHy O6ETOHHYD CMecb YknaabliBaloT B dopmy, B
LEeHTp o6pasua BBOAAT AaTyvky TemnepaTypbl ANA  PerncTpupyrowen
N perynupyoulein annapaTtypbl 1 6E€TOHHY0 CMeCb BUOPUPYIOT.

[laTumky BHYTPW Kamepbl pasMellaloT Ha YpOBHe LUeHTpa obpasua.
dopMy C OETOHHOWM CMECbi 3aKpbiBalOT KPbLILWKOW, 3a30p Mexay
KPbILLKOW 1 DOPMOiA YNNOTHAKOT BOAOHENPOHNLAEMOM 3aMa3KoM.

Mp uMmeuvaHue. JlonyckaeTcA B LUeHTp o6pasuya B npouecce Yyknagkm Wu

YN/IOTHEHUS] GETOHHON CMEecH MNoMellaTb ME[HYH WM NaTyHHyl TpybKy C TpaHcdop-
MaTOpHbIM MacsioM, B KOTOPYK 3aTemM BBOAAT AaTuvky TemnepaTypbl A/l pPerucTpu-

pytoLLEel 1 perynupytoLeli annapaTypsl.

B kanopumeTpax C BOAHOI Cpedo Kpbllka [Ao/HKHAa OblTb C  Pe3nMHOBOW Mpo-
KNnagKoi un npmxknmarbcs K oopme 6ontamu

3.2. Temnepatypy B aanabatnyeckoil kamepe AoBOAAT A0 TeM-

nepaTypbl UCMbITyeMOIi GETOHHOI CMecH.



MOCT 24316—80 C1p. 3

3.3. ®opmy C OGETOHHOI CMECbH 3aKpblBAlOT KOXYXOM M MoMeLla-
0T B anabaTtnyeckyto kKamepy, KOTOpPYH 3aTeM M/I0THO 3aKpbIBaloT.

3.4. BknwoyaloT aBTOMaTMyeckoe perynupyrollee YCTpoOMUCTBO ajua-
GaTMyeckoil Kamepbl, KOTOpoe obecrneyvBaeT noAAepxaHue Temnepa-
TYpbl B KamMepe, paBHON Temrnepartype OeToHa B npouecce ero TBep-
AeHns,

3.5. BxkovyalwT pernctpupyrowmnin - Nnpubop, KOTOpbIA  MPoOn3BOAMUT
aBTOMaTMyeckuii 3amep W 3anncb TemnepaTtypbl 6eToHa Ha NeHTy
camonuuwyuiero npuéopa. HavanbHaa Temnepatypa O6ETOHHOW CcMecu
[O/KHa ObITb 3aMepeHa nocre ee yknaakyi B oopmMy He nosgHee 1 u.

3.6. 3amepbl cregyeT npogosikaTtb A0 TexX Mnop, NokKa POCT Temne-
paTtypbl 6eToHa 6yaeT npesbiwaTb 1°C 3a 5 cyT.

MoryT GbITb YCTAHOB/IEHbI APYrne CPOKN NPOBeAEHNA UCMbITAHNUSA.,

4. OBPABOTKA PE3YJ/IbTATOB UCIIbITAHNA

4.1. TemnepaTypy 6eToHa C JIeHT pPerucTpupyrowmx npubéopos 3a-
MUCbIBAOT B XXypHas1 B COOTBETCTBUM CO CNPAaBOYHbLIM NPUIOXEHNEM 2.

KpuByto nogbema Temnepartypbl CTPOAT B COOTBETCTBMW CO Ccnpa-
BOYHbIM NpUoxXeHnem 3.

4.2. YpenoHoe TennosblgeneHne uemeHta B 6eTtoHe (, [DK/kr
(kkan/Kkr), 3a gaHHbI MPOMEXYTOK BpEMEHM onpeaenstoT no oopmynie

A _ Ss6BL f-
= /|_|LI, ( to)t

roe Cobw™C6.c + Cdh — TensoemkocTb 6GeTOHHOM cmecn n d)opMbl,
/K (kkan/rpag);
/n,— macca LeMEeHTa, Kr;
/o—Ha4vanbHaa Temnepatypa 6eToHHon cmecu, K (°C);
t— TemMnepaTypa 6eToHa B KOHUE AaHHOIo NpoMeXyTka BpeMeHMU,
K (°C);
C6.c—TennoemkKocTb 6eToHHOM cmecu, /K (kkan/rpapn);
Cdr—rtennoemkocTb dhopmbl, [K/K (kkan/rpapn).

4.3. TennoemkocTb 6eToHHON cmecn Cb6.c, [x/K (kkan/rpan)
BbIUNCIAT N0 hopmysie

Cq. c—0,2 0,9 tng,

rge m — macca necka, Kr;
Llj,m,— mMacca WwebHs (rpaBus), Kr;
T,— Macca BOAbl, K.
MpuBeaeHHast dhopmyna pacyeta Ten/10eMKOCTU MOXET MNPUMEHATb-
Cs, €CnM yaenbHble TEenJ10eMKOCTM COCTaBASWMX OETOHHYH CMECh
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MaTepuasioB Heus3BeCTHbl. [lpy Ha/mumm 3TUX [aHHbIX crefyet npuve-
HATbL popmyny

R o— uru+Cy. n/A +Cy. W + 0,9 Tt

raoe Cy.u — yaenbHasa TenioeMKocTb uemeHTta, I (kr-K)
(kkan/kr-rpag);
Cy.u — yaenbHasa Ten/10eMKoCcTb necka, Ax(kr-K)
(kkan/kr-rpap);
Cy.lW, — yaenbHas Ten/10eMKoCTb LwebHsA, K (kr-K)
(kkan/kr-rpag).
4.4, Tennoemkoctb doopmbl Cdp, [K/K (kkan/rpag), BbIYUCNAOT
no coopmyrne

by 8

rae C..cp — yaensHas TensioeMKocTb Matepuasia oopmbl, [K(kr-K)
(kkan/kr-rpag);
Td—macca popMbl C KPbILLKOWA, Kr.
4.5. MoBblWeHNe TemnepaTtypbl 6eTOHa C MonpaBkoW Ha Tenso-
€MKOCTb (popMbl At BbIUNCNAKOT No hopmyrie

At =(1 + CC¢ )(t——tg).

6. ¢

4.6. PacuyeT yAaenbHOro TenjoBble/IeHna uemeHTa B OeToHe npo-
N3BOOAT C norpewHocteio o 0,1 kkan/kr n pesynbtartbl 3aHOCAT B
XypHan (CM. NpunoxeHue 2).

4.7. YpaenoHoe TenjoBblAeNeHne UemMeHTa B OeTOHe, TBepAeloLlero
B aguabatnyeckmx YCnoBusAX, ONPefensiT Kak cpefHee 3HayeHue
pe3ynbTaToB WUCMbITAHUA HE MeHee Tpex 00pasyoB, W3rOTOBJIEHHbLIX U3
6eToHa OAMHAKOBOrO coCTaBa W MMEILWMUX Pas/IMYHY0 HayvyaslbHYl TeMm-
nepaTypy 6€TOHHOI cMecH.

4.8. TlonyyeHHble paHHble 006 yAeflbHOM TensioBblAe/IEHUN LeMeHTa
B OeToHe cnepyeT MNPUMEHATbL MpU pa3paboTke MeponpusaTUii MO CHU-
XEHUI0  TemnepaTypHbIX  HanpshkeHWin B BO3BOAMMbIX  MACCUBHbIX
COOPYXEHUSAX.
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NMPUNOXEHUNE 1
O6sa3aTensHoe

PErYIMPOBKA AANABATUYECKOI O KAJTOPUMETPA

[Ona  perynivpoBku KanopumeTpa uW3rotasnuBaloT obpasel, M3 peaslbHOro cocTasa
6eToHa, B KOTOPOM LEMEHT 3aMeHSIl0T MeNIKOAUCNEPCHbIM WHEPTHbIM Marepuasiom, Wan
MCNONb3YIOT «CTapbli» OGETOHHbIA 06pa3ely, C 3aKOHYEHHbIM 3K30TEPMUYECKUM npoLec-
COM.

3atrem o6pasely pasorpeBatoT Ao Temnepatypbl 30—40°C © npoAo/mKarT  MUCMbl-
TaHus B COOTBETCTBUM C TpeboBaHuAMM nn. 3.2—3.5 HacTosAwero ctaHgapTa.

AfnabaTnyeckuii  KanopumMeTp  crnegyeT  cuuTaTb  OTPery/iMpoBaHHbIM, ec/iv OT-
KNOHeHWe TemnepaTtypbl o6pa3ya OT HavaslbHOW He OyaeT oT/myatees Ha 0,5°C B
TeyeHue 10 cyT.

B cnyyae oOTkIOHEHMs TemnepaTtypbl o6pa3ua OT Hayas/lbHOW Bbille YCTaHOBJ/IEH-

HOrO YPOBHSA CriefyeT NpPOBECTM COOTBETCTBYHOLLEE peryimpoBaHne npubopoB U Uc-
MbITaHVEe KaslopuMeTpa NnoBTOPUTD.

NMPUNNOXEHWE 2
CnpaBoyHoe

XY PHAI
3anmcu pesy/ibTaToB OnbiTa
MpofoMKNTENBHOCTL OMNbITa, CYTKU:
lNoka3aTesnib
0 1 2 3 4 rr
1. MokazaHuna TepmomeTpa, K (°C) h %3 n *n
2. MNos.blweHne Temnepatypsl, K (°C) 0 tx-to | A2— - .L*o £* A) A)
3. MNMoBblIWeHWe TemnepaTypbl C y4eTOM %0 1/, als M, o
TensioeMkoctu coopmbl K (°C)
4. YpenbHoe TennosblgenieHe 6eToHa, 0 a1 22 a3 Uk an
LOK/Kr(Kkan/Kr)
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MPUNOXEHUE
CnpaBoyHoe

KPVBAA NOABbEMA TEMIMEPATYPbI BETOHA, TBEPAEIOLWEIO
B AODNABATUNYHECKNX YCNOBNAX

(LlemeHT Tens1003epCcKoro uemMeHTHOro 3asoaa, M400, pacxop uemeHTta 300 Kr
Ha 1 m3 6eToHa, HaYyanbHas Temneparypa 6eToHHOI cmecn 286,4 K (13, 4°C|

JZJ
(50)

J13
(&0

713
{36,

794
(20)

Hodvem mermnes inyper, K (V0)

b— — %

7 14 28
Bpewms, caT

PepakTtop B. I'. Orypuos
TexHu4ecknin pegaktop A, A. 3amonogunkosa
Koppektop A. I'. CTapocTuH

CpaaHo B Hab. 04.09.80 MNogn. B ney. 10.11.80 0,5 n. n1. 0,58 yy.-u3a. n. Tup. 20000 LleHa 3 kon.

OppaeHa «3Hak NoveTa» N3gaTenbCTBO CTaHAapToB, 123557, MockBa, HoBonpecHeHCKui nep., 3.
Tun «MOCKOBCKMIA NeyaTHKK». MockBa, JIannH nep., 6. 3ak. 1406





