. I'OCT 10060.3-95
MEXT'OCYJAPCTBEHHbBIM CTAHJAPT

BETOHBI
ANJITATOMETPUYECKUU METO/JA YCKOPEHHOI'O
OIIPEJEJIEHAA MOPO30OCTOMKOCTH

MEXIT'OCYJAPCTBEHHA I HAYYHO-TEXHUYECKA I KOMUCCHUA
11O CTAHJAPTU3ALIMU U TEXHUYECKOMY HOPMHUPOBAHUWIO B
CTPOUTEJIbCTBE (MHTKC)

Mocksa

[Ipenucnosue

1 PA3PABOTAH BcepoccuiickuM — Hay4yHO-UCCIEN0BATEIbCKIM
WHCTUTYTOM  (DU3UKO-TEXHWYECKHMX M PATUOTEXHHYECKHX HM3MEPEHHH
(BHUUDTPN), IlenTpanbHBIM MEXBEJOMCTBEHHBIM HUHCTUTYTOM
MOBBIIICHUS KBAIM(UKALMU PYKOBOASAIIMX PaOOTHUKOB U CHELHUAIHCTOB
crpoutensera mpu MI'CY (UMUIIKC) Poccuiickoit @enepanuu

BHECEH Munctpoem Poccun

2 IIPUHAT MexrocyaapCTBEHHOM HayYHO-TEXHUUECKON KOMUCCHUEH 10
CTaHAAPTU3AIMM W TEXHUYECKOMY HOPMHPOBAHHIO B CTPOHUTENILCTBE
(MHTKC) 22 Hos16ps 1995 .

3a NpUHATHE NPOT0JI0COBATH

HaumenoBaHue rocynapcraa HaumeHnoBaHMe opraHa rocyJapcTBEHHOTO yIIPaBIECHHS

CTPOUTENILCTBOM

Asep6aiimkanckas Pecrrybnuka T'occtpoii Azepbaiipkanckoii Pecrryomuku

Pecniy6iika ApmeHus T'ocynpapxurekrypsl PecryOunku ApmeHus

Pecny6nika Kazaxcran Mumnctpoii Pecriy6omuku Kazaxcran

Keipreizckas Pecriybnunka T'occrpoii Keipreizckoii PecryOnuku

Pecniy6iinka Mosioa MunapxcTpoii Pecriy6sinku MonoBa

Poccuiickas ®enepanus MuHctpoii Poccun

Pecniy6unka TamKukucTal T'occrpoii Pecriy6nuku TamkukucTan

Pecniy6unka Y36ekuctan T'ockomapxurekrcTpoit Pecriy6unku Y30ekuctan

3 BBEJIEH BIIEPBBIE

4 BBEJEH B netictBue ¢ 1 centsops 1996 r. B kadecTBe rocymapcr-
BeHHOro crangapta Poccuiickoit @enepaiuu noctaHoBieHHeM MuUHCTpos
Poccum ot 5 mapta 1996 1. Ne 18-17

Copep:xanue

1 ObnacTh NpUMEHEeHUs

2 HopMaTHBHBIE CCBUIKU

3 Onpenenenus

4 CpezcTBa UCTIBITaHUS U BCIIOMOTaTeNbHBIE YCTPOHCTBA

5 opsnok MOArOTOBKY K MPOBEAECHUIO UCTIBITAHUS

6 ITopsimoK MpOBEICHUS NCTIBITAaHNS

7 IIpaBusa 06pabOTKM Pe3yIbTaTOB UCITBITAHUNA

[Ipunoxernne A dopma XypHajla YCKOPEHHOTO OIpEeIEHHs] MOpO30-
CTOMKOCTH O€TOHA JMIaTOMETPHYECKUM METOZI0OM

IIpunoxenue b Ilpumep yCKOpPEHHOTo ONpEAeNIEHUs] MOPO30CTOMKOCTU
OeToHa

MEXT'OCYJIAPCTBEHHbIM CTAHIAPT
BETOHBI
JUJTATOMETPUUYECKUA METO/I YCKOPEHHOI'O
OMNPEJEJEHUA MOPO30OCTOMKOCTH

CONCRETES. DILATOMETRIC RAPID METHOD FOR THE
DETERMINATION OF FROST-RESISTANCE
Hara Beeaenust 1996-09-01



1 O0n1acTh NpUMeHeHH

HacTosmmii cTangapT pacpoCTpaHSIeTcsl Ha TSKEIbIC U JISTKHE OCTOHBI
Ha IEMEHTHOM BSDKYIIEM, KpoMe OCTOHOB JOPOXXHBIX M a3pPOJPOMHBIX

MIOKPBITUH.

CraHgapT He pacmpocTpaHseTcs Ha O0eTOH ¢ A00aBKaMH MOIMMEPHOTO
BSDKYILLIETO.

Cranmapt YCTaHABJIMBACT YCKOpPEHHBIH JUITATOMETPUICCKUH

(4eTBepTHI) METOX ONpEAENIEHUS MOPO3OCTOHKOCTH NPH OJHOKPATHOM
3aMOpaKMBAHHUH.

2 HopMaTuBHBIE CCHLIKH

B Hacrosiiiem craHzapTe WCIIONb30BAaHBI CCBHUIKM Ha  CIEIyIONIne
CTaHAAPTHIL:

I'OCT 8.018-82 TI'CU. TocymapcTBEHHBIH TEPBHYHBIN JTaJOH U
TOCYAapCTBCHHass  MOBEPOYHAsi CXeMa JUId  CPEACTB  HM3MEPEHHH
TEMIIEPaTypPHOro KOA(p(HIUCHTa JIWHEHHOIO PACUIMPEHHs TBEPIBIX TEl B
nuanazone temmeparyp 90-1800 K.

T'OCT 10060.0-95 Beronsl. Metoasl ompeneneHUss MOPO30CTOUKOCTH.
OO6mue TpedoBaHusI.

I'OCT 10060.1-95  beronsl. ba3oBeiif  MeToxm  ompeneneHus
MOPO30CTOHKOCTH.

I'OCT 10180-90 beronpl. MeToasl oOmpeneNeHUs] MPOYHOCTH II0
KOHTPOJIBHBIM 00pasiam.

I'OCT 10181.0-81 Cwmecu OGeronnble. OOmue TpeOOBaHHS K METOAaM
HCIBITAaHUH.

T'OCT 23732-79 Bopna mmst 6eTOHOB U pacTBOPOB. TeXHHUECKIE YCIOBHS.

I'OCT 28570-90 beronsl. MeTtoasl ompeneneHUs] MPOYHOCTH IO
oOpasuam, 0TOOpaHHBIM M3 KOHCTPYKIIHH.

3 Onpenenenust

3.1 B HacTosImeM cTaHAapTe MPHHATHI TEPMUHBI W ONPEACICHUS IO
T'OCT 10060.0.

3.2 CranpapTHelii o0pa3zeny - oOpasel, BXOIMMWHA B KOMIUICKT
JUIIATOMETPA, U3TOTOBJICHHBIIN U3 TOTO ke MaTepuala, YTo U JUIATOMETP.

4 CpeacTBa HCNIBITAHUS U BCIIOMOTraTe/IbHbIE YCTPOiicTBa

4.1 O6opynoBaHKE TSI H3TOTOBJICHUS M MCIIBITAHHS OCTOHHBIX 00pa3IioB
JOJDKHO coO0TBeTcTBOBaTh TpeboBanmsM ['OCT 10180.

4.2 JlnbdepenupanibHpliii 00bEMHBIH JWIATOMETP B KOMIUIEKTE CO
CTaHmapTHBIMU  oOpasmamu. CraHmapTHBIA o0Opasen JO/DKEH UMETh
OJIMHAKOBYIO ()OPMY U pa3Mephl ¢ OETOHHBIME 00pa3IaMHu.

4.3. BanHBI [T HACHIIIEHHS 00Pa3IOB.

4.4 KepocuH.

4.5 Bona no I'OCT 23732.

5 TlopsiioK MOATOTOBKHU K NPOBEJECHUI0 MCIILITAHUS

5.1 Beronnsle 06pa3ibl M3roTaBIMBAIOT U 0TOMpatoT 1o 4.5 - 4.10 TOCT
10060.0 u 'OCT 28570.

5.2 BeronHsie 00pa3nbl U3MEPSIOT, ONPEACIAIOT HAYaIbHBIH 00BeM V, U
HacslmatoT Bojoi o 4.11 TOCT 10060.0.

6 Ilopsiiok NpoBeeHUs] UCTIBITAHUS

6.1 HaceimenHsli 00paser; 0eToHa MOMEIAI0T B H3MEPUTEIBHYIO KaMepy
IUIIaTOMEpa, BO BTOPYIO TIIOMEIIAIOT CTaHIAPTHBIN oOpasel, KaMepsl
3aIOJTHAIOT KEPOCHHOM U T€PMETH3UPYIOT.

6.2 lunatomeTp ¢ 0Opa3uamu yCTaHaBIMBAIOT B MOPO3HJIBHYIO KaMepy 1
BbIiepkUBatOT 30 MUH, 3aTe€M HA4YMHAIOT 3aMOPAKUBAHHE CO CKOPOCTBIO
0,3°C/mMuH 10 moctmxeHus TeMiepatypsl Munyc (18+2) °C.



I'padoniocTpouTtens Bo BpeMsi 3aMOpPaKMBaHHUs HENPEPHIBHO (HKCUPYET
KPHBYIO Pa3HOCTH OOBEMHBIX aedopManuii OETOHHOrO M CTaHIApTHOTO
00pa3noB (pucyHok 1).
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Pucynok 1 - I'paduk 3aBUCIMOCTH pPa3HOCTH OOBEMHBIX Aedopmarriii
OETOHHOTO U CTaHAAPTHOTO 0OPA3L0B OT TEMIIEPATyPhl 3aMOPAKUBAHHS

6.3 Ha rpaduke BBIICISAIOT CKauyKoOOpa3HOE H3MEHEHHE pPa3HOCTH
00beMHBIX ieopmManuii 71, 00yCIOBIEHHOE NEPEXOO0M BOJIBI B JIE/.

6.4  OmnpenmensioT  3HAYEHWE  MAKCUMAJIBHOTO  OTHOCHTEIHLHOTO
YBEIMYeHHs. PasHOCTH  00beMHbIX  aepopmaumit @, Geronnoro  u
CTaHAApPTHOTO 00pa3uoB 1o Ghopmyiie

0 n,c
Y
rae 7; - 3Ha4eHUe MaKCHMAallbHO# pa3HocTH Aedopmaluii OETOHHOTO U
CTaHAApPTHOTO 00pa3loB MPH 3aMepP3aHUH BOJIbI B OETOHE, CM;
¢ - MOCTOSHHAs JUIATOMepa, cM’/cM (IIPUHHMAIOT 110 MACIOPTY Ha
nproop);
V, - Ha4aabHbIH 00beM OETOHHOTO 00pasia, o,

6.5 MakcuMalbHYI0 OTHOCHUTENBHYIO Pa3HOCTh 00BEMHBIX JieopMarnii
) GeTOHHBIX ¥ CTAHIAPTHBIX OOPA3LOB MPH 3aMOPAKHBAHUU OINPENETIAIOT
Kak cpeiHeapu(MeTHIecKoe 3Ha4YeHNe Cepur U3 Tpex OETOHHBIX 00pa3IoB.

6.6 Mapky OcToHa 1O MOpo3ocTOiikocTH F  ompenmensror 1o
MaKCHMAaJIbHOW OTHOCHUTENFHON pa3HOCTH 00beMHON AedopMarii 66 TOHHBIX
W CTaHAapTHBIX 00pa3uoB 1o tabmuie 1 ¢ yderoMm Buaa GeToHa, GOPMBI U
pa3mepa o0pasioB.

7 llpaBuiia o0paboOTKHU Pe3yIbTATOB HCIBITAHUI

7.1 Mapky OeroHa 1m0 MOpO30CTOMKOCTH F, BBIp@)XEHHYIO B LHKIAX
NEPEeMEHHOTO 3aMOPaKMBaHUS W OTTaUBAaHHS B BOJAE, ONPENCISIOT IO
rpaduKy Ha pUCyHKe 2 WiIn o Tabumie 1.
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Pucynok 2 - T'paduk 3aBUCHMOCTH MOPO30CTOMKOCTH OETOHA OT 9;' -

MaKCHMAaJIbHOTO  OTHOCHTEJIBHOTO  YBEIMYCHHS Pa3sHOCTH  OOBEMHBIX
nedopmannii 66TOHHOTO M CTaHAAPTHOrO 00PAa3LOB [IPU 3aMOPAKUBAHUHT

Tabuuma 1



q;)zsx: pn 65;:)[1{1 a MakcuManbHOe yBEIHYEeHHEe Pa3HOCTH 00beMHOIT fedopMarniii 6ETOHHOTO M CTaHAAPTHOTO 00pa3LoB o- 1073 JuIst
MapKH OeTOHa 110 MOPO30CTOHKOCTH
o0pasia, MM F25 F35 F50 F75 F100 | F150 [ F200 [ F300 | F400 | F500 | F600 F800 F1000
Ky6 ¢ Tsoxenslit >3,80 | 3,80- | 3,60- | 3,50- | 2,40- [ 1,70- 1,0- | 0,65- | 0,33- | 0,20- | 0,18- |0,08-0,05 <0,05
3,60 3,50 2,40 1,70 1,00 0,65 0,33 0,20 0,18 0,08
pebpom 100  |Jlerkuit 3,60 3,50 2,40 1,70 1,00 0,65 0,33 0,20 0,18 0,08 0,05 -
Humusgap ¢ Tsoxenbrit >6,00 | 6,00- [ 5,00- [ 3,80- | 3,25- | 1,90- 1,30- | 0,75- | 0,40- | 0,25- | 0,18- <0,09 -
JINaMETPOM 1 5,00 3,80 3,25 1,90 1,30 0,75 0,40 0,25 0,18 0,09
BbicoTOl 70  |Jlerkuii >7,00 | 7,00- | 6,00- | 5,00- | 3,80- [ 3,40- | <2,80 -
6,00 5,00 3,80 3,40 2,80




7.2 Mapky OeToHa 10 MOPO30CTOMKOCTH F NpHHUMAaIOT COOTBETCTBYIO-

meil  TpeOyeMol, ecim cpenHeapupmerHueckoe 3Hauenue O cepuu
OETOHHBIX 00Pa3LOB MEHBIIE MAKCUMAJILHOTO OTHOCHUTEIILHOTO YBEIHYEHUSA
pasHOCTH 00beMHOl nepopMaru & GETOHHBIX M CTAHIAPTHOIO 0OpA3LOB,
yKazaHHOTO B Tabmure 1.

Ilpu  coBmajeHuu  cpemHeapudMeTHyeckoro 3HaueHus 6 cepuu
OETOHHBIX 00pa3LOB C TPAaHWYHBIMH 3HAYCHUSMH [Hara3oHa Ha3HAYAIOT
MEHBUIYIO 110 3HaY€HHIO0 MapKy OE€TOHa 0 MOPO30CTONKOCTH.

7.3 VcxonHble NaHHBIE M PE3yNbTaThl OMPEAETICHUS MOPO30CTOMKOCTH
3aHOCST B )KypHaJ 110 (opMe, MPUBEACHHOM B IPUIIOKEHUH A.

7.4 Tlpumep YCKOPEHHOTO ONpEACICHUS MOPO30CTOHKOCTH OeTOHa ¢
00paboTKOH pe3ynbTaTa NPUBEACH B IPUIOKeHUH b.

MNPUJIOXKEHUE A
(obsi3amenvroe)

®OPMA KYPHAJIA YCKOPEHHOTI'O OITPEJAEJIEHUSA
MOPO30CTOMKOCTH BETOHA JTUJIATOMETPUYECKHAM

METO/IOM
Homep Jara nsro- Pazmep O6bem Jara INokazarenu Mapka 6eToHa 1o
obpasia TOBJICHHS obpasma, | obpasuaV,, | ucmbITaHHs MOPO30CTOHKOCTH MOPO30CTOMKOCTH
obpasua MM oM’ OeToHa F
nj, a5 M,
CM OTH. UK
HavanbHuk noapasnencHust
(;raboparopun)
(noonucw) (¢.u.0.)
OTBETCTBEHHOE JIHUIIO,
MPOBOAMBIIEE UCIIBITAHUE
(noonucs) (¢.u.0.)
MMPUJIOXXEHUE b
(unghopmayuonnoe)

HPUMEP YCKOPEHHOTI'O OIIPEJEJEHUS
MOPO30CTOMKOCTHU BETOHA

1 Ucxoauble JaHHBIE
HcnpiTaHuio MOUICKHUT OCTOH CIICAYIOIIETO COCTaBa, Kr/M’: LEMEHT -
332, mebenn - 1310, mecok - 590, Boga - 177.
Martepuansl ans W3roToBieHUs OeToHa: meMeHT 3aBoma «[wmramt» I1LI-
400, rpaHuWTHBIA IMeOCHb AKaIEMHUYECKOro Kaphepa (pakiuu 5-20 M,

MecoK TyuykoBckui My, = 1,87. HsrortaBmuBaroT Tpu o6pasiia 6eToHa
pasmepom 100x100x100 MM u mnomewmaroT B KaMepy HOPMAJIBHOIO
TBEPICHUSL.

TpebyeTcs onpenenuts MOPO30CTORKOCTE OETOHA B BO3pacTe 28 CyT.

2 OmnpeneneHre nokasaresisi MOPO30CTOMKOCTH
2.1 Obpasmp! 6eToHa HackmaT Bogoi o 4.11 TOCT 10060.0.
2.2 HaceimenHblii o0pa3enl TOMEIAIOT B HW3MEPUTENBHYI0 KaMepy
JIUTATOMETPa, BO BTOPYIO KaMepy MOMEINAIOT CTaHAapTHBIA 00pasell, 3aTeM
00e KaMephI 3aMOTHIIOT KEPOCHHOM U TePMETU3UPYIOT.




2.3 Jlunarometp ¢ 0Opas3liaMy yCTaHaBIMBAIOT B MOPO3HJIBHYIO KaMepy 1
nocine 30 MHH BBIAEP)KKM HAUMHAIOT 3aMOpaKMBaHHE cO ckopocThio 0,3
°C/MHH 10 TOoCTHXEHUs TeMiepatypsl Munyc (18+2) °C.

2.4 Ha rpaduke moKazarenass pPa3sHOCTH OOBEMHBIX aedopmanuit
OETOHHBIX W CTaHAAPTHOI0 0Opa3lOB HAXOJAT CKaYKOOOpa3HOe MU3MEHEHHE
n; JUIs KaKA0ro odpasia U3 cepun

n=24cm;n=2,5cm;n; =2,6 cm.

2.5 OmpexpenstoT  3HaUYEHUE  MAKCUMAIBHOTO  OTHOCHUTEIHHOTO

YBEJIMYEHUsS] Pa3HOCTH O00BEeMHBIX Jedopmanuii OETOHHBIX M CTaHJAPTHOTO

o6pasuos G, no popmye (1)

n,c
6, = 70
rae ¢ = 0,258 cm’/eM (¢ - OCTOSIHHASL AMIATOMETPa)
2,4-0,258 . 2,5-0,258 ,
0, =000 = 062107 6, == == 06510
_26:0258 s
. 1000 ’

2.6 BBIUHCIAIOT cpemHeapU(pMETHYECKOe 3HAYEHHE MaKCHMAaIbHOTO
OTHOCHTEJBHOTO YBEIMYICHHSI PA3HOCTH OOBEMHBIX Je(opMaIiiii GETOHHBIX
MW CTaHAAPTHOrO OO0pasIoB MpPH 3aMOPAXHMBAHMU JJISi CEPHUHM W3 TPEX
00pas3ios

~0,62-107+0,65-107 +0,67-107°
9[ = 3

2.7 Tlo Tabmume 1 ompemensioT MapKy OETOHa IO MOPO30CTOHKOCTH,
KoTOpast cocTaBiser coryacHo 7.2 F200.

=0,65-10"°

KiroueBbie cioBa: AuiaTOMeTp, CTaHAAPTHBIA o0Opaser, pa3HOCTh
00beMHBIX JieopMarui



