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HecoOnronenune cranaapra npecieayercs 1o 3aKoHy

Hacrosmmii craHmapT pacmpocTpaHseTcs Ha IIEMEHTHbIE OCTOHBI M YCTaHABIMBAECT METOJ
OIIPEJICTICHUs] yAEJIbHOTO TEIUIOBBIACICHUSI LIEMEHTa B OETOHE, TBEPACIOIIEM B aanadaTHIeCKUX
YCIIOBHSIX, IIyTE€M YCTaHOBJIEHHUS BEIMYHHBI MOJbEMa TEMIIEpaTypbl BO BPEMEHHM M IOCIEAYIOIIEro
MPOBEJICHUS] HEOOXOMMBIX PacyeToB.

Meron cnegyeT NpPUMEHATh IIPU BO3BEICHHM MAacCHUBHBIX COOPY)KEHHH, KOTOpbIE TpeOyroT
NOPUHATHSL B KOHKPETHBIX YCJIOBHUSIX CIEHUAIBHBIX MEpP K PEryJIMpOBaHHIO TEMIIEPaTypHBIX
HaIpsDKeHUH, BOSHUKAIOIIUX B pe3yJIbTaTe BbIACICHHS TEIlla [IEMEHTOM B TBEPJCIOLIEM OETOHE.

1. USTOTOBJIEHUE BETOHHOI'O OBFPA3LIA

1.1. TlonmOuparoT GETOH PealbHOTO COCTaBa, PACCUYUTHIBAIOT PACXO]] COCTABJISIONIMX ATOro OETOHA
(rpaBwuii, medeHb, ECOK, [IEMEHT, BO/a, 100aBKH) B 3aBUCHMOCTH OT 00beMa NpUMEHsIeMbIX (GopM u
MPUTOTOBIISIIOT OETOHHYIO CMECh.

Cocrasistomue 1 GopMy € KPBIIIKOH B3BEMINBAIOT ¢ MOrpermHocThio 10 0,1 %.

(M3menenHas penakmus, monpaska 1982 r.)

2. ATITIAPATYPA

2.1. [ns yCTaHOBJIEHUS BEIMYHMHBI ITOJbEMa TEMIIEPATYpbl B TBEPACIONIEM OETOHE NMPHUMEHSIOT
annabaTUIECKU KaTOPUMETP, B COCTaB KOTOPOTO BXOIUT CIIEAYIONIas annapaTypa:

anuabatudeckas Kamepa, KOTopas JOJDKHa OBITh H3rOTOBJIEHa M3 MaTepuana Maloii
TETUIONPOBOIHOCTH, CHa0XeHa YCTPOWCTBOM ISl IOJOTpeBa M OXJIAKAEHHs BO3JIyXa B Kamepe,
BEHTWJIATOPAMHU JUI OOECIICUCHHs] HENPEPHIBHOTO €ro IIEPEMEIINBAHUS M yCTPOWCTBOM JUIS



ABTOMAaTHUYECKOTO MOJICP)KAHUS aJuadaTHuecKoro pexuMa TBeplIeHHs OeToHHoro obpasua c
JOIYCTHUMBIM OTKJIOHEHHEM TeMIepaTypsl cpelasl OT Temmeparypsl Oerona He Oomee 0,2°C.
Jormyckaercss MpUMEHEHHE aana0aTHYecKuX Kamep C BOXHOW Cpelod C yCTPOHCTBOM ISl €€ OX-
JIaXKIeHNs1, HarpeBa U HHTEHCHBHOTO MEPEMEIINBAHMS;

(hopMBI [T U3rOTOBJICHUST 00Pa3IoB-KyOoB ¢ pedpom minHOM 400 MM MM 0Opa3IOB-IIUINHAPOB
nrameTpoM u Beicotoid 400 MM. J{ist M3roToBiIeHNsT 00pa3oB-KyOOB U3 OETOHOB C 3aIlOJHUTENIEM MaK-
cUManbHON KpymHOCThIO 20 1 40 MM JoITyckaeTcss IpuMeHITh (GopMel ¢ pedpom mmHOH 200 m 300
MM, a Jyisi U3rOTOBJICHHsT 00pa3noB-1HIHHAPOB popmbl quamerpom 200 u 300 mm. Beicoty nmnuuapa
clielyeT NPHHUMATh paBHOW ero aumamerpy. Teruioemkocts (opmbl He JOJDKHA MNpeBbIIaTh 5 %
TEIJIOEMKOCTH OeTOoHHOro obOpasna. @opMmbl JOMKHBI OBITH OCHAILIECHBI KPBIIKOHW, IOAJOHOM-
TENEKKON U KOXKYXOM;

CaMOIMIIYIIKEe MPUOOPBI, PETUCTPHUPYIOIIUE TEMIIEPAaTypy OCTOHA U B KaMepe, KOTOPBIE JOJIKHBI
obecrieunBath nu3Mepenue remmnepatypsl 10 100°C ¢ norpemHocTsio He 6ogee 0,25 %.

(M3meHeHHast pegakuusi, rornpaska 1982 r.)

2.2. AmnabaTHYeCKU KaJIOPUMETP CIEAYyeT W3TOTABIMBATH IO TEXHUYECKOH TOKYMEHTAIUH,
YTBEPKIECHHOW B YCTAaHOBJIEHHOM IOPSIZIKE.

2.3. AnmabaTuyeckuii KaJIOpUMETp uepe3 KaKAble TPH Mecsla U 1ocje JIUTeNbHoi (Oonee rona)
OCTaHOBKH CJIEIyeT PEeryJIHpoBaTh C LENbI0 00ecreYeHus: ero paboThl B aanabaTHYEeCKOM pEeXHME B
COOTBETCTBHUH C 0053aTEIILHBIM NPHIIOKEHUEM 1.

2.4. IloBepka npruOOPOB H3MEPEHHS TEMIIEPATYPBl IIPOM3BOIUTCS B COOTBETCTBUH € TPEOOBAHUSAMH
CTaHAapTOB CHUCTEMbI OOecrieueH s €IMHCTBA U3MEPEHHH.

3. [TPOBEJJEHME UCIIBITAHUSA

3.1. TlpuroToBieHHYIO OETOHHYIO CMECh YKIIAJbIBAIOT B ()OpMY, B LIEHTP 00pasiia BBOJST JAaTYHKU
TEMIIEPaTypPhl IJIsl pETUCTPUPYIOLIEH U PETYIIHNPYIOLIEH annapaTypbl U OETOHHYIO CMECh BUOPHPYIOT.

JlaTunkn BHYTpHM KaMepbl pa3MelaloT Ha YpoBHE LeHTpa oOpaszua. @opMy ¢ OETOHHOH CMECHIO
3aKpPBIBAIOT KPBIIIKOW, 3230p MEKAY KPHIIKOH 1 (HOpMOH YIIOTHSIIOT BOAOHETIPOHUIIAEMO 3aMa3KOH.

I[Ipumeuanue. Jlomyckaercs B LEeHTp oOpasma B Ipolecce YKIAAKH W YIDIOTHEHHS OETOHHOM
CMecCH MOMeIIaTh MEJHYIO0 WM JIATYHHYI0 TPpYyOKy ¢ TpaHCc()OpMAaTOpPHBIM MacjoM, B KOTOPYIO 3aTeM
BBOJUIT JJATYMKU TEMIIEPATYPHI VISl PETUCTPHUPYIOILEH U peryIupyomeii anmaparypebl.

B kamopumerpax ¢ BOOHOW Cpenod KpBIMIKa [OJDKHA OBITh C PE3WHOBOW TPOKIAAKOH U
npIKuMathes K Gpopme Oonramu.

3.2. Temmeparypy B aauabaTHYECKOW Kamepe IOBOMASAT 10 TEMIIEPATyphl HCIBITYEMOI OCTOHHOM
CMECH.

3.3. ®opmy ¢ OETOHHOW CMECHIO 3aKPHIBAIOT KOXKYXOM H IOMEIIAIOT B aqnadaTHIecKylo KaMepy,
KOTOPYIO 3aT€M IJIOTHO 3aKpBIBAIOT.

3.4. BIIO4aloT aBTOMaTHYECKOE PETYJIHMPYIOIee YCTPOMCTBO aauabaTHYecKoil KaMepbl, KOTOpoe
obecrieunBaeT MojiepXKaHle TEMIIepaTypsl B KaMepe, paBHOM TeMIlepaType OeToHa B IpOIEcCe ero
TBEPACHMUSL.

3.5. BxmoyaroT perucTpupyromuil mpudop, KOTOPHI MPOM3BOIMT aBTOMATHYECKUH 3amep |
3aIich TEMIIepaTypbl OETOHA Ha JIHTY caMONuIIyIliero npudopa. HauaneHas TemMneparypa 6€TOHHOI
CMeCH JIOJDKHA OBITh 3aMepeHa IocIie ee YKIaaku B (opMy He ro3zaHee | .

3.6. 3amepsI ciemyeT MpoAOIDKATh 10 TeX TOop, MOKa POCT TeMIepaTypsl OeToHa OyIeT MpeBHIIaTh
1°C3a5cyr.

MoryT OBbITh YCTaHOBJIEHBI IPYTHUE CPOKH MPOBEJCHUS UCTIBITAHUS.

4. OBPABOTKA PE3VJIbTATOB UCIIBITAHUA

4.1. Temnepatypy OeToHa C JEHT PETHUCTPHPYIOIUX MNPHUOOPOB 3alUCHIBAIOT B JKypHal B
COOTBETCTBHUHU CO Cl'[paBO'-IHbIM HpI/IJ'IO)KeHI/leM 2

Kpugyto mombema TeMIiepaTypsl CTPOSIT B COOTBETCTBUH CO CITPABOYHBIM ITPHIIOKCHHEM 3.

4.2. YensHOE TEIUIOBBIIEIICHUE IIeMEeHTa B OeToHe ¢, KJK/KT (KKaJ/KT), 32 JaHHBIA MPOMEKYTOK
BPEMEHH OMpEANSIOT 1o Gopmyrie

_ C06u4 (t p )
=— o)
mu
rae Cosm = Csc + Cy — TeIIoeMKocTh 6eToHHOM cMecH 1 Gopmsl, KJIk/K (kkxan/°C);
m,; — Macca [EeMEHTa, KT;
to — HadanpHas TeMieparypa 6etonHoi cmecH, K (°C);
t — TemmepaTypa 6eToHa B KOHIIE JaHHOTO pomexyTka BpemenH, K (°C);



Cs..— TemioeMKocTh 0etonHoM cMmecH, kKJx/K (kkan/°C);

Cy — TennoemkocTs ¢opmal, kKIx/K (kkan/°C).

(U3meneHHas pemaknus, monpaska 1982 r.)

4.3. TeroeMkocTh OeToHHOM cMecu Cg,. BRIMUCIAIOT 110 opmyite, k/x/K

C,. =084(m, +m, +m,)+376m,
i 1o dhopmyie, kkan/°C
C,. = O,2(mu +m,+m, )+ 0,9m,

rJie m, — Macca fecka, Kr;

my, — Macca mebHs (rpaBus), KT,

m, — Macca BOJIBI, KT

[lpuBenennass QopMmyia pacueTa TEIDIOEMKOCTH MOXKET MPHUMEHSTBCSA, ©CIH  YACIbHEIC
TEIJIOEMKOCTH COCTABISIIOIIUX OCTOHHYIO CMECh MaTEepPHANOB HEW3BECTHBI. [IpW HAMMUYMKM STHX
JIAHHBIX CJIE/IyeT MPUMEHSTh POPMYITy

C.=C, m +C, m +C, m, +376m,

nin

C,.= Cy_umu + Cylnmn + Cmmw +0,9m,

rne Cyy—  ylenbHas TEMIOeMKOCTh lieMeHTa, k/Ix (kr - K)
[kxan/(kr - °C)];
Cyn— yAeIbHAs TeII0eMKOCTh necka, Kk (kT - K)
[kkan/(kr - °C)];
Cyu— ynenpHas TeruoeMKocTs mebHs, kKJx (kr - K)
[kxan/(kr - °C)].
(M3meneHHas penakmus, momnpaska 1982 r.)
4.4. TenmoemkocTth hopmbl Cyp, Kx/K (kkain/°C), BBIUUCIIOT 10 hopMyIie
m
C([) = Cm.(j) 7(15 >
rae Crg —  yZAesbHas TEIIOEMKOCTh MaTepuana ¢popmsl, k/Ix (kr - K)
[kxan/(kr - °C)];
my — Macca (popMbl ¢ KPBIIIKOH, KT
(U3menenHas pemaknus, monpaska 1982 r.)
4.5. IoBbilIeHNe TeMIepaTypsl OETOHA C MONPABKOW Ha TEIIOEMKOCTh (POPMBI Af BEIYHUCIISAIOT 110

¢dopmyne

ar=| 1+ (t—1,).
C6.c

4.6. Pacuer yJenbpHOTO TEIUIOBBIICICHHS [IEMEHTA B OETOHE NMPOM3BOASAT C morpemHoctsio 1o 0,1
KKaJI/KT' ¥ Pe3yJIbTaThl 3aHOCST B KYPHAT (CM. IPHIIOKECHHUE 2).

4.7. YaenpHOE TETJIOBBIACICHHE LIEMEHTAa B OETOHE, TBEPACIOLIEIO B aAnadaTHIEeCKUX yCIOBHSX,
ONPEJICTSIIOT  KaK CpelHee 3HAa4yeHUE pe3yJbTaTOB HWCIBITAaHUS HE MeHee Tpex o0paslos,
M3TOTOBJICHHBIX U3 OETOHA OJJMHAKOBOT'O COCTaBa M MMEIOIIMX OJMHAKOBYIO HaYaJIbHYIO TEMIIEpaTypy
6eronnoit cmecu (£ 1°C).

(U3menenHas pepakuus, nonpaska 1982 r.)

4.8. IToxyueHHbIe TaHHBIE 00 YJEIHHOM TEIUIOBBIICICHUN IIEMEHTa B OETOHE ClielyeT NPUMEHSThH
npu  pa3paboTKe MEPONPHATHH MO CHIKCHUIO TEMIIEPAaTYpPHBIX HANpsHKEHHH B BO3BOAMMBIX
MaCCHUBHBIX COOPY>KEHHSX.

T[IPUJIOJKEHUE 1
Obsizamenvroe



PEI'VJIMPOBKA AIMABATUYECKOI'O KAJIOPUMETPA

Jnst peryiMpoBKM KaJOpHMETpa H3TOTAaBIMBAIOT oOpas3eln] M3 OeTOHa peaJbHOI'0 COCTaBa, B
KOTOPOM HEMEHT 3aMCHAIOT MCJIKOAUCIEPCHBIM UHCPTHBIM MAaTCpHUAJIOM, W UCIIOJb3YIOT ((CTap]:lﬁ»
OeToHHBII 00pazer] ¢ 3aKOHYEHHBIM IK30TEPMHUYECKHAM IPOLIECCOM.

(U3menenHas pemaknus, monpaska 1982 r.)

3arem oOpaser; pasorpeBaloT g0 Temneparypsl 30—40 °C ¥ [pOJODKAIOT HWCHBITAHHUS B
COOTBETCTBHUH C TpeOOBaHMAMH MII. 3.2—3.5 HACTOsIIEro cTaHaapTa.

AnnabaTyecknii  KaJlOpUMETp CJIEAyeT CUMTaTh OTPETYJIMPOBAHHBIM, €CIH  OTKJIOHEHHUE
TeMIepaTypbl oOpasiia OT HadaabHOH He OyaeT oTmdarbes Ha 0,5 °C B Teuenne 10 cyT.

B ciyyae OTKJIOHEHWs TemIlepaTypbl 0Opas3lia OT HAYaJbHOW BBIIIE YCTAHOBJIEHHOTO YPOBHS

Cle[lyeT TPOBECTH COOTBETCTBYIOIIEE PEryJHPOBAaHHUE IPUOOPOB M HCIBITAHHE KaJIOpUMETpa
MTOBTOPUTb.

IIPUJIO)KEHHUE 2
Cnpasounoe
JKYPHAJI
3aIMCH PE3yJIbTATOB OIBITA
[Mokazatenb ITpoIOKUTEIBHOCTD OTIBITA, CYTKH:
0 |1 2 3 4 n
1. Tlokazamusi Ttepmomerpa, K|t |4 t t ty t,
O
2. lloBemmenne temmepatypol, K|0 |t1—1t [L—1t0 |5—1 |ta—1ty |t.i— 1o
O
3. Tlosblmenune TtemmepaTypel c|0  |Af Aty Aty Aty At,
yderoM TemioeMkocTd (Gopmer K
O
4. VYpensHoe TeruioBbleneHne|0 |q; q> q; q4 qn
6erona, KJx/Kr (KKaJ/Kr)
(M3meneHHas penakmus, momnpaska 1982 r.)
TIPUJIO)KEHUE 3
Cnpasounoe

KPUBA IIOABEMA TEMIIEPATYPBI BETOHA, TBEPJIEIOIIET'O B
AJIMABATUYECKUX YCJIOBUAX
emenT Temnoo3epckoro neMeHTHOTo 3aBoja, M400, pacxon niementa 300 kr Ha 1 M OeToHa,

HauaJlbHasl TeMneparypa 6eronHo# cmecu 286,4 K (13,4 °C)
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