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MeTtog onpefleneHns TeNNOBbLIZeNeHuA NPH TBEPACHHH o

Concrete. Metodes of the determination 243'6—80

o1 exethermic neat in concrete

NocraHosnennem Tocypapcrsennoro komuteta CCCP no penam crpourtenncrsa ofF

19 mioHn 1980 r. N2 90 cpok sBefieHMA YCTAHOBRNEH
c 01.01 1982 r.

HecobnlonaeHue craHgapra npecnegyercs no 3aKOoHY

Hacrossmuufi ctangapT pacnpocTpaHsieTcsl HAa lieMeHTHhle OeTOHH H
YCTAHABJIUBAGT MeTOA OlpelesieHUA YAeJbHOI'O TelNJOBEIIEJEHHA Le-
MeHTa B OeTOHe, TBeplelolleM B ajguabaTHUYeCKHX YCJAOBHAX, NyTeM
YCTAHOBJIEHUS BeJHUHHBLI IOJbeMa TeMIlepaTypbl BO BpeMEHH U TIOCJ]e-
AVIOUErc NpoBelleHUsT HeOOXOAHMEIX pacueTos.

MeTon cienyer npuMeHsITb NMPH BO3BeAeHUH MACCHBHBIX COOpYiKe-
HUH, KOTOphle TPeOVIOT NPUHSITHSA B KOHKPETHHIX VCJAOBHAX CliellHa.lb-
HEIX Mep K PelYJHUDPOBAHHUIO TEMHOEPATYPHBIX HaNpSXKEHUH, BO3HHUKAIO-
I[UX B pe3y.bTaTe BhLIAEJEHHA TellJa UeMeHTOM B TBepZAelolieM OeTOHe.

1. U3rOTOBREHHWE SETOHHOIO OBPA3LA

[.1. [loxbuparwT cocras peaJsbHOro OeTOHA, PACCUUTHIBAIOT PaACXOX
COCTaB.ISIOUMX 3TOro OeToHa (rpaBui, wWiebeHb, NecokK, LIEeMEHT, BOIA,
noaBril) B 3aBHCHMOCTH OT 00beMa IipHUMeHseMBIX OPM H IIPUTOTOB-

J910T OeTOHHVIO CMecCh.
CocraBaswolliie ¥ GOPMY C KPHIIUKOU B3BEIIUBAIOT C NOrPEUIHOCTLIO

no 0,1%.

2, AMMAPATYPA

2.1. Jl1g yCTaHOBJEHHS] BeJIMUHHB! NMOABEeMa TeMIepaTyphkl B TBEp-
adelommieM OeTOHe NPHMEHAKT aguabaTHYECKHH KajJOpPUMeTp, B COCTAB
KOTOPOro BXOJUT CJelylolllad anmaparypa:

annadbarTnyeckas Kamepa, KOTopass AOJXKHA OBITh H3TOTOBJeHa H3
MaTepHaja MaJOou TeIJIONPOBOAHOCTH, CHAOKeHA YCTPOUCTBOM MJIS

N3naHne opuumansHoe flepenevyatia BOCnpewiena
©WUaparenscteo cranpapTos, 1980
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[I00rpeBa H OXJaXKIeHUSl BO3AYyXa B KaMepe, BeHTHJAATOpAMI A4
obecrieyeHHsI HENPEPLIBHOIO ero nepeMellWBaHUs H YCTPOHCTBOM I3
AaBTOMAaTHYeCKOro nogjep:kaHusg anxuadaTH4YeCKOro pexXMMa TBepAEHHSA
OeToHHOro obpasna ¢ AONYCTHMBIM OTKJ/IOHEHHeM TeMIepaTyphbl Cpelbl
or TeMmnepatyphl OetoHa He Gosnee 0,2°C. domyckaercs NpHMeHeHHE
agnabaTHyYeCKUX KaMmep C BOLHOH CpPelOHM C YCTPOHCTBOM IJs €€ OX-
JaxKJeHHUs, HarpeBa 0 HHTeHCHBHOIO NnepeMelIUBaHUS;

GOpMBl JAJIST H3TOTOBJIEHHST 00pasuoB-KyO6OB ¢ pedpOM JAJAHHOH
400 MM nam 006pas’uoOB-UMJHHADPOB AuaMeTpoM U BbicoToN 400 MM.
151 u3roToBJeHHsT 00pasloB-KyOOB 13 OeTOHOB C 3aNOJIHUTEeJeM MaK-
CHMAaJbHOM KPYNHOCTBIO 20 1 40 MM gonyckaeTcd NPUMeHSITb (HOPMEI
¢ pebpom apauHou 200 u 300 MM, a IJf H3rOTOBJIeHHSA 0OOpa3UOB-IH-
auHapos dopMul guaMetpom 200 u 300 mMm. Bricoty nunaunapa caenyer
IPUHUMATE PABHOH €ro auaMmeTpy. TenjgoeMKocTb (GopmM He 10.13KHA
NpeBbillIaTh TeJI0eMKOCTh OeToHHOro obfpasua O6ojee dyeM Ha 5Y%.
®opMbl D0JI)KHBI ObITb OCHAIleHbl KPBILWIKOII, MOLI0HOM-TeJseZ:K0H H
KOXYXOM;

caMONUIIyLiHe NPHOOPHI, PerUCTPHPYIOLIHe TeMIepaTypy 6eToHA ¥
B KaMepe, KOTOpble JOJIKHBI ofecneydBaTb H3MepeHHe TeMIleDaTyphl
1o 100°C c¢ norpemnoctbio He 6ogee 0,25Y%.

2.2. Annabatuyeckdil KaJoOpuUMeTp CJeAyeT H3roTaBJHBaTb IO
TeXHUYEeCKOH AOKYMeHTAalWUH, VYTBEePKIAEHHOX B YCTAHOBJEHHOM TO-
pslke.

2.3. AnnabGaTtuueckuli KaJIOpUMETpP 4epe3 KaXJble TPH Mecsla H
mocJe IJuTeqbHOH (0OoJsiee rona) OCTAaHOBKH CAeAYeT PeryJupoBarthb C
HeJblo of0ecrneyeHus ero paboTbl B aanabaTHYeCKOM pexHMe B COOT-
BETCTBHH ¢ 00A3aTeibHBIM IIPUJOKEeHHeM |.

2.4. IloBepka npu6oOpoB H3MepeHHSA TeMIepaTyphbl NMPOH3BOAUTCA B
COOTBeTCTBHH ¢ TpeOOBAHHMAMHM CTAHAApPTOB CcHCTeMbl ofecreuyeHUd
e/1IIHCTBA H3MEDEeHUH,

3. MPOBEAEHMUE UCMbITAHMS

3.1. llpuroTtos/sieHHYI0 OETOHHYIO CMechb VYKJaablBalOT B (OpPMY, B
IeHTPp oOpasua BBOLAT JAaTYMKH TeMIepaTyphl A PerdCTPHUPVIOUIeH
H perysJupyiolleld anmnapatypbli H OGeTOHHYIO ¢MeCb BHOPUPVIOT.

JlaTuiky BHYTPpH KaMepbl pa3MelllalOT Ha ypoBHe ligHTpa obpaaia.
Gopmy ¢ OeTOHHOH CMecbl) 32KPBIBAIOT KPBILIKOH, 3a30p MEXKIY
KPBILWIKOK H (POPMOU VIJIOTHAKOT BOJLOHEIIPOHHIAEMOH 3aMa3kKom.

[Ipumeuanune Honyckaerca B ueHtp ofpasna B pollecce VKJIAZKH W
YOJOTHEHHS OCTOHHOII CMeCH NoMemlaTb MeAHYIO HAH JAaTYHHYI0O TpYOKY ¢ TpaHcdop-
MaTOPHEIM MacJ/ioM, B KOTOPYIO 3aTeM BBOISIT JATYHMKH TeMOepaTypei IAJS DPEruCTpH-
pyiolled W Dery.JHpYIOLLEH annapaTypH.

KaJopuMeTpax ¢ BOJAHOM CPelod XphIliKa MOJXHA OBITb C pPe3HHOBOH npo-
KJAaAXO0H ¥ NPUXKHMaThCA K QopMe OoJaTaMH

3.2. Temnepatrypy B aiunabaTHyecKOl KaMmepe HJOBOIAT HO TeM-
neparypnl UCOBITYeMOH OETOHHOH CMecCH.
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3.3. ®opmy ¢ OSTOHHOH CMeCbl0 3AaKPHLIBAIOT KOXYXOM H NOMeula-
10T B afuabaTHUeCKYI0O KaMepy, KOTOPYIO 3aTeM IIJIOTHO 3aKPHIBAIOT.

3.4. BkiwuyawT aBTOMaTHueCkKoe peryJaupymlollee YCTPOHCTBO ajMa-
OaTHYECKOH KaMepbl, KOTopoe olecClleuHBaeT IIOAJEepKaHHE TeMliepa-
TypHl B KaMepe, paBHOH TeMIleparype OeTOHa B HpoUecce e€ro TBep-
IeHUS.

3.5. BkawuawT perucrpupylomuia npubop, KOTOPHIX IPOU3IBOIUT
aBTOMATHUECKHH 3aMep M 3allUch TeMIepaTypbl OeTOHa HA JeHTY
camonuumyiiero npubopa. HauanpHaa TemnepaTtypa OeTOHHOH cMecCH
101KHa ObITh 3aMepeHa MNOCJe ee YKJAAaAKu B (POpMYy He 1nosnHee 1 u.

3.6. 3aMepHBl cJaelyeT IMPOLOJNKATL A0 TeX INOp, OKA DPOCT TeMIle-

paTypbl GeTtoHa OyneT npesnimath 1°C 3a 5 cyr.
MoryT ObITb YCTAHOBJIeHBI JPYrHe CPOKH HNPOBeJeHHS] HCNBITaHHA.

4. ObPADOTKA PE3YJIbTATOB MCIIbITAHNS

1.1, Temneparypy OGetoHa c JieHT PErdUcTPUPYIOILUX NPpHOOPOB 3a-
NIIChIBAIOT B KYPHAJX B COOTBETCTBHUH CO CIHPABOYHBLIM IIPUJAONKEHIEeM 2.
KpuBylo noabwema TeMIepaTypel CTPOAT B COOTBETCTBHH CO Clipa-

5OUHBIM NIPUJIOKEHHeM J.
1.2. Yxevnoe TenJioBhIJeJseHHe lLieMeHTa B OeroHe g, I XK/Kr

(KKaJ/Kr), 3a JaHHbid TPOMEXKYTOK BPeMEHH OnpelesioT 1o (opMyJe

Co
q — LU (t_-t[])!

My

rie Cosm="Cs.c+Cp— TennoeMKocTb OeTOHHOH cMecH H  (QOpPMHI,
Hdx/K (kkaa/rpan);
My — Macca IlleMeHTa, KT;
{o — Haua.,bHas TeMlleparypa GetoHHoH cMmecH, K (°C);
{ — TeMmnepaTypa 6eTOHa B KOHIie JAHHOTO NPOMeXKYTKa BpeMeHH,
K (°C);
Cs.c — Tell10eMKOCTb OeToHHOH cMmecH, Ixk/K (KkaJa/rpan);
Cp — Tem1oeMkocTh gopmul, Jxk/K (kkana/rpan).

4.3. TensioemkocTs OetonHon cMecn (g, AXK/K (xKaa/rpain)
BLIYHCAAIOT [0 (POpMYy.ie

Cs. .=0,2 (my-+my-+my)+0,9 my,

Iie Mg— Macca necka, Kr;
My — Macca mebHs (rpaBHf), Kr;
mg— Macca BOIHI, KT.

IIpuBeneHHas ¢opmyaa pacueTa TeIJICEMKOCTH MOXKeT NPUMEHATb-
Cd, €CJH YyJeJbHble TeINIOEMKOCTH COCTaBJAAKIINX OeTOHHYIO CMeCh
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MaTepHaJ0B HeH3BeCTHHI. [IpH HaAUUHMH 3THX MAHHBIX CJAedyeT NpuMe-
HATL GOpMyIy

Cﬁ. c:Cy. umu_l_ Cy. nmn+cy. I.lem"l"ojg Mg,

rie Cypg— yAeJbHas TEMJOEeMKOCTb IlieMeHTa, XK (Kr-K)
(KKaJ/Kr-rpan);
Cyx— yIeJbHafA TeIJIOEMKOCTDb necka, LXK (Kr-K)
(KKaJ/Kr-rpan);
Cy.p — VIAeJbHAs TennoeMKOCTh WebHsd, K (Kr- K)
(kKaJ/Kr-rpan).
44. TennoemkocTp ¢opmbi Cg, HXK/K (kkKan/rpan), BBIYHCAAIOT
0 (popMy.Je

Co=Cr. ¢ ”";,

roe Cr.gp— yAeJbHasl TEIJOEMKOCTb MaTepuasna ¢opmsl, XK (Kr-K)
(KKaJ/Kr-rpan);
Mg — Macca GOpMBL C KPHIIIKOH, K.
4.5. IloBpilIeHde TeMmmepaTtypnl OeToOHA C IONPABKOH HA TEMJO-
eMKOCTh (POpPMBI Af BHIUHCJSAIOT IO POopMYylJie

At=(1 + ? )(t——-tﬁ).

C

4.6. Pacuer yae/bHOro TenyioBhlleJieHHS LeMeHTa B OeTOHe IPO-
H3BOAAT ¢ norpemsocTeio a0 0,1 KKaja/Kr u pe3yabTaThl 3aHOCAT B
XKypHaa (cM. IpHJOKeHHe 2).

4.7. ¥aeibHCe TelJOBHIAENeHHEe I[leMeHTa B OeTOHe, TBeplAelolLlerc
B axmabarTHYeCKUX YCJOBHSAX, ONpeleldIOT KakK cpelHee 3HayeHHe
pe3yJbTaTOB HCILITAHHA He MeHee TpeX o0paslOB, H3TOTOBJEHHBIX H3
0eToHa OAMHAKOBOro COCTaBa H HMEIOIHX PAa3JHUYHYIO HAYAJbHVIO TEM-
nepatypy OeTOHHOH CMecH.

4.8. IlonydyenHple naHHble 00 YAeJbHOM TeNJOBBIACJEHHH LEMEHTA
B OeTOHe cJiefyeT NPHMEHATh IPU pa3paboTKe MepONPHATHH IO CHH-
KEHHIO TeMIlepaTypPHBLIX HaNpgXeHWH B  BO3BOAMMEBIX MAaCCHBHBIX
COOPYKEeHUAX,
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[TIPHJTO)KEHHE 1
Obazareavroe

PEFYJIMPOBKA AAMABATMYECKOIFO KANOPHUMETPA

JJis peryaMpoBKu KajJOpuMeTpa H3roTaBJjuBaiT ofpasen; M3 peaJsibHOIo cOCTaBa
6eToHa, B KOTOPOM ILIEMEHT 3aMEHSIOT MEJKONHCIIEPCHBIM HHEDTHHIM MaTepHaJjoM, UJH
HCIIOMB3VIOT «CcTaphbifi» OeTOHHHIM ofpasen ¢ 3aKOHYEHHBIM 3K30TEPMHYECKHUM I[Ipolec-
COM.

3ateM o6Gpasen pasorpeBaloT 0 TeMmiepartypel 30—40°C u npopomxamoT uCHHI-
TAHHA B COOTBETCTBHH ¢ TpebGoBanHaAMH nn. 3.2—3.5 HACTOALIErO CTaHgapTa.

AnuabaTHUeCKHH KaJIODUMETD CJAelyeT CUYHTaThb OTPEryJUPOBAHHBEIM, €CJOH OT-

KJOHEeHHe TeMmmuepatypsl ofpasua oT HauaJbHOH ue Oyzer orauuatees Ha (0,0°C B
Teyenre 10 cyr.

B cayuae OTKJAOHeHHsT TeMnepaTypel o0paslia OT HAyaJbHOH BbIIIe YCTAHOBJEH-
HOTO VPOBHS CJeNyeT INIPOBECTH COOTBETCTBYIOLUEe peryJHpoBaHHe NPUOOPOB H HC-
MbITAHHE KaJODHMeTpa NOBTOPHUTD.

ITPHJIO)KEHHE 2
Cnpasoytoe

M YPHAIDN

3anMCcHM Pe3yNbTaTos ONbITa

Hponunmmen bHOCTBH OMBITA, CYTKH:

[lokazarteas l
0 1 I 2 3 4 n

. Ilokasanuss tepmomerpa, K (°C) l £ l t l t, {3 t, t,

2. 1loBeitlenne temnepatypsl, K (°C) | 0 ty—ity | Lo—to | ls—Lty | t,—Lo | Ln—to

3. IloBpilllenne Temnepatypsl ¢ yuetoMm| & At, | AL, | Aty | At | A,
ren;ioeMKocTH Gopmur K (°C) .

4. ¥Ynenpnoe Tensaosmpenenue Geroua,| O q1 qs g3 q4 dn
I /KT (KKaa/Kr)
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ITPHJTOXEHHE 3
Cnpagounoe

KPMBASR NMOADBEMA TEMNEPATYPbI BETOHA, TBEPAEIOULEFO
B ALMABATHHECKMX YCNOBMAX

{UemeHT Tennoosepckoro uemeHtHoro 3sapoga, MA00, pacxoa uemeHta 300 «r
Ha 1 M® GeroHa, HavanbHagd remneparypa GeToHHON cmecw 286,4 K {13, 4°C)
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Pepaktop B. I1. O2ypyos
Texuuueckuft pexakrop H. I1. 3amorodquxosa
Koppexktop A. I'. Crapocrun
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