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cTaHjapTOoB, M3jaBaeMblX B 9TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha cailTax cooTBeTCTBY-
IOLLMX HALMOHa/IbHBIX OPraHoB No cTaHjap Tu3auuu.
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M E X O CY 4 A P CTOBEHH bl 1 C T A HOAPT

BETOHbDI
MeToabl onpegeneHns napaMeTpoB NOPUCTOCTH

Concretes.
Methods of determination of porosity parameters

Jata BBegeHus — 2021—09—01

1 O6bnactb NpYMeHeHus

HacTtosawwii ctaHgapT pacnpocTpaHsieTcss Ha 6eTOHbI MAOTHON CTPYKTYpbl BCEX BUAOB U yCTaHaB/MBaeT
MeToAbl onpeAeneHnss napaMeTpoB MNOPUCTOCTM MO pesysbTaTtam onpeaesieHust Ux N0THOCTU, BOAOMNOI/IoLLe-
HUS U COPOLMOHHON BNAXHOCTU MYTEM WCMbITAHUS 06pa3L0B, a Takke Mo KMHEeTUKe BOAOMNOr/IOWEeHUs.

2 HopmMaTuBHbIE CCbIIKN

B HacToswem cTaHfapTe UCNo/b30BaHbl HOPMATUBHbLIE CCbIIKM Ha cnefyllne MexrocygapCcTBeHHble
cTaHAapThl:

FOCT 12730.0 BeTtoHbl. O6uiMe TpeboBaHMA K MeTodaM onpegeneHus nAo0THOCTU, BAAXHOCTW, BOAOMO-
rnoweHns, NopucTocT 1 BOLOHENPOHULLAEMOCTH

FOCT 12730.1 BbeToHbl. MeTogbl onpegenieHnsa NJAOTHOCTU

FOCT 12730.3 beToHbl. MeTog onpegeneHns BOAOMOI/NOWEHUSA

FOCT 12852.6 beToH A4yeuncTtblii. MeTog onpeaesieHUs CopOLUMOHHON BIaXHOCTU

FOCT 24104* Becbl nabopaTtopHble. Obuime TexHuyeckme TpeboBaHns

MpumeyuyaHue — lMpy NO/IL30BAHWN HACTOSILLMM CTaHAAPTOM Lie/Ieco06pa3HO NPOBEPUTH Ae/CTBME CCbIIOYHbIX
CTaHJapTOB U KNAacCUhMKaTOPOB B CeTW VIHTEpHET Ha odhuumanibHOM caiite MexrocyjapCTBeHHOTO CoBeTa MO CTaHAap-
T3auuu, METPOJIoTUK U cepTudmKaLmm (www.easc.by) unm B ykazaTensix HauMOHa/IbHbIX CTaHAApTOB, U3JaBaeMbiX B
rocylapcTBax, ykas3aHHbIX B MPeAUCioBUN, WU HA O(IMLIMASIBHBIX CaliTax COOTBETCTBYHOLLMX HALMOHAbHBLIX OPraHoB Mo
CTaHAapTu3aumm. Ecnm Ha JOKyMeHT AaHa HeaTWpOBaHHas CCblIKa, TO CriefyeT UCMO0/b30BaTh JOKYMEHT, AelCTBYIOLLWIA
Ha TEKYLMA MOMEHT, C Y4eTOM BCEX BHECEHHbIX B HETO M3MEHEHMIA. EC/M 3aMEHEH CCbINIOYHbIA AOKYMEHT, Ha KOTOpbIi
[laHa [aTMpoBaHHas CCblfika, TO CEAYeT UCMOo/b30BaTh yKasaHHyl0 BEPCUMI0 3TOr0 AOoKyMeHTa. Eciv nocie npuHsTUs
HACTOSILLErO CTaHAApTa B CCbUIOUHbIA JOKYMEHT, HA KOTOpPbI AaHa AaTUPOBaHHasi CCblika, BHECEHO M3MEHEHVE, 3aTpa-
rMBatoLLiee NoJSIOKEHVE, HA KOTOPOE faHa CCblKa, TO 3TO MOJIOKEHWE NPUMEHsIETCst 6e3 yueTa JaHHOTO U3MEHeHUs. Ecnm
CCbUIOYHbIV AOKYMEHT OTMEHEH GE3 3aMEHbI, TO NOJIOKEHNE, B KOTOPOM [laHa CCbI/IKA Ha HEro, MPUMEHSIETC B YacTu, He
3aTparuBatoLleli 3Ty CCbUTKy.

3 TepMUHbI 1 onpeaeneHns

B HacTosweM cTaHfapTe NPUMEHeHbl cnegyllmne TePMUHbI C COOTBETCTBYIOLWMMU OnpeaeneHnsamm:

3.1 UcTUHHas NAOTHOCTb pu, r/cm3: OTHOWEHNE Maccbl 6eToHa (o6pasua) K ero ICTUHHOMY 06bemy
(6e3 nop).

3.2 cpegHAsa NAoTHOCTb pw, r/cm3: OTHOwWweHMe Macchl 6eToHa (o6pasua) k ero obuemy obbvemy (c
nopamm).

B Poccuiickoii ®epepaunn gelicteyet NOCT P 53228—2008 «Becbl HeaBTOMaTMyeckoro geiicteus. Yactb 1
MeTponoruyeckne n TexHmyeckue TpeboBaHus. VcnbiTaHus».

M3pgaHve ochuumnanbHoe
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3.3 NCTUHHBIN 06BbemM (0b6pa3ya) Vu, cm3: O6bem TBEPAOH ha3bl 6eToHa.

3.4 o6wmnii o6bLemM (06pasya): Cymma o6beMOB TBepaoii dpa3bl 6eToHa (06pasya), o6bemMa OTKPbITbIX
N YCNOBHO-3aKPbITbIX KanuaasapHbIX nop, cm3.

3.5 oTKpbITaa kanunnspHas nopucTtocTb M0, cm3: O6beM nop 6eToHa (06pasya), HacblWaeMbiX BO-
OOl npu onpeaeneHnn BoAONOrNOWeEeHNs 6eToHa.

3.6 yCNnoBHO-3aKpblTas KanuanasipHass nopuctocTb M3: O6bem nop 6eToHa (06pasya), He Hacbilae-
MbIX BOZOW Npu onpefesieHnn BOAONOroWeHns 6eToHa.

3.7 NoNHbIN 06bem nop 6eToHa (06pasua) MNn, %: OTHOWeEHMe cpefHen NNOTHOCTU 6eToHa (06pasua)
N €ro UCTUHHOI NJIOTHOCTMW.

4 O6wpme TpeboBaHUA

Oo6wue TpeboBaHUa K MeTogamMm onpegesieHMs napameTpoB nopuctoctn — no NOCT 12730.0.

5 NHCTpyMeHTbI 1 060pyaoBaHue

5.1 na npoBefeHUa UCNbITAHUA NPUMEHSIOT:

- Becbl nabopaTtopHbie no NOCT 24104;

- 3NneKTpowkKad cywunbHbIi, o6ecneymBakwlLmnii TemnepaTtypy Harpesa ot 105 °C go 110 °C;
- eMKOCTb ANS HacbllWweHns o6pas3LoB BOAOMN;

- o6bemomep no NOCT 12730.1.

6 OnpepeneHve napamMeTpoB MNOPUCTOCTHU

6.1 O6BbEM OTKPbITbIX KaNnUNAsApHbIX Nop 6eToHa (o6pasua) MO NnpuHMMaKT paBHbIM BOLOMNOINOLLEHUIO
6eToHa no o6bemy, cm3,

no=Wo.

roe WO — o6beMHoe BogonoriouweHne 6etoHa no NOCT 12730.3.

6.2 O6beM YC/TIOBHO-3aKPbITbIX KanuanspHeix nop 6etoHa M3 paccunTtbiBaldT No hopmyne
Nn3-nn-nao, (1)

rae  n— nonHbii o6bem nop;

M0 — 06bEeM OTKPbITbIX KANUIAPHBLIX NOP.

6.3 MonHbln 06bem nop 6eToHa (o6pasua) Mn, cm3, paccunThiBaldT N0 hopmyne

@)

roe V — obbem obpasua, onpegeneHHbiii no FTOCT 12730.1, cm3;
pu— UCTUHHAaA NJIOTHOCTbL 6eToHa, onpegeneHHas no FOCT 12730.1, r/cm3;
pwW — cpeaHsas NAOTHOCTb cyxoro 6eToHa, onpegeneHHasa no NOCT 12730.1, r/cm3.

6.4 O6bem copbuUMOHHOI BnaxHocTn 6etoHa WQobpasuyos, % 06., onpegensaT no NOCT 12852.6.

6.5 MokasaTenn cpegHero pasMepa KanuaasipHblXx nop 6eToHa 1M Ux 04HOPOAHOCTM NO pasMepam onpe-
AENAT N0 KNHETUKE MX BOAONOI/IOWEHUS MO NPUMIOXEHUIO A.

Mo 3TMM nokasaTensm GeTOHbl OLEeHMBAIOT MO Knaccudgukauum, NnpuBeAeHHol B npunoxeHun b.
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MpunoxeHve A
(pekomeHayemoe)

OnpegeneHve nokasaTesieii NOPUCTOCTM GETOHOB MO KMHETMKE ero BOAOMNOr10WeHuns

A. 1 KnHeTuky BOAOMOrNoLWEHNS 6ETOHA ONpeaesniaoT Ha obpasyax cTaHA4apTHOro pasmepa [Ky6 ¢ pebpom (70 +2) mm
WM UAAMHAP AvameTpoM W BbicoToi (70 + 5) MMm] B cepum 13 BYX 06pasLIOB ¥ XapaKTepusyoT npupalleHmeM Macchl
6eToHa Npu BOLOMOT/IOLLEHNN BO BPEMEHM.

A.2 KpuBble BOAONOI/IOWEHNA anfnpoKCUMUPYIOT YpaBHEHVEM

IV, = WM[1-e-<Se>], (A1)

roe Wt — BogonoraolleHne obpasua 3a Bpems t, % macc.;
Wwm — BogonornoweHe obpasua cTaHg4apTHOro pasmepa, onpegenenHoe no NOCT 12730.3 3a 24 4, % macc.;
€ — OCHOBaHue HaTypa/lbHOro fiorapugma, pasHoe 2,72;
t — Bpems BOLOMNOINOLEHUS, Y;
X — nokasaTenb cpefHero pasmepa OTKPbITbIX KanwuanspHbIX MOp, paBHbI Npeaeny OTHOLUEHWU YCKOPEeHWs Mnpo-
Lecca BOAOMOT/IOWEHNS K er0 CKOPOCTH;
a — nokasarte/sib OJHOPOAHOCTM pa3MepoB OTKPbITbIX Kanu//IAPHbIX Nop.

A.3 KnHeTuky BOLOMOr/IOWEeHVs 6eToHa onpedensoT nyTeM HenpepbIBHOTO WK AMCKPETHOTO B3BELUMBAHWUA Mpej-
BapuTeNbHO BbICYLLUEHHbIX 06pasLoB B npoLecce nx BogonorsolweHns no metogy MOCT 12730.3 3a 24 4 1 paccuuTbiBaloT
no dopmyrne

T - [T
T ?Am ~100. (A.2)

rge TC— Macca Cyxoro o6pasug, T;
T2A— Macca BOAOHAChILLEHHOro o6pasua 3a 24 u.

A.4 Tpn HenpepbIBHOM FMAPOCTATUHECKOM B3BELUMBaHUM CTPOAT KPMBYIO MpYpaLLeHns Macchbl o6pasya Bo Bpeme-
HM (pycyHOK A.1). B KOHUE uCMbITaHWi MPOU3BOAAT rMAPOCTATUYECKOE W 0OblYHOE B3BELUMBAHWS HACHILLEHHOTO BOAOW
obpasua v onpenensoT ero o6bem no metogy MOCT 12730.1.

Mo pesynbTaram MChbITaHWii Ha KPUBOW BOAOMOr/IOWEHNs (PUCYHOK A.1) HAaxXo4AT TOUKW, B KOTOPbIX BOAOMOr/IOLLe-
Hue coctaenseT Wn = 0,632 WM (Touka A pucyHok A.1) n W2 =0,5 Wu (touka B pucyHok A.1).

[anee HaxogsT cOOTBETCTBYHOLME 3TUM Toukam Bpewms: f1 (Touka B pucyHok A.1) u 12 (Touka I pucyHok A.1).

PucyHok A1 — padovk BOAOMOrAOLWEHNS 06pa3ya 6eToHa NPV HEMPEPbLIBHOM B3BELUVBAHWN

Mo 3HayeHnsaAM BennurH Ll n t2 no Homorpamme (pUCyHOK A.2) HaxXOAAT 3HAYEHWNS MOPOBOW CTPYKTYPbl X (M3 TOUKU
B nepexofaTt ropnsoHTasIbHO B TOUKy Bl 1 fanee BepTukasibHO B TOuky [1) v a (M3 Toukm [ nepexofaT ropu3oHTanbHO [0
nepeceyeHns ¢ otpeskoM Bl—[ 1 HaxogAT Touky E, onpeaensioLyto MHUI0 HOMOrpaMMbl C COOTBETCTBYHOLLMM 3HaYe-
HVEeM a).
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PucyHok A.2 — Homorpamma K pacuyety nokasarenei NOPUCTOCTN NO KNHETNKE BOAONOIIOWLEHNA
npn HenpepbiBHOM B3BeLUMBaHUN

Mpumep
PacueTbl 1 onpefeneHns nokasaTesieil NOPUCTOCTU NO KNHETUKE BOAOMNOI/I0WEeHNs 6eToHa nNpu He-
npepbIBHOM B3BELUVBaHUN.
Ana cnyyasa
TC=815T; T24=866r; pWw— 2,30 r/cm3.
Mo pe3ynbTaTam UCNblTaHuii BogOHACbILLEHNST 6eTOoHa obpasua (PUCYHOK A. 1) paccunThbiBalOT 3Have-
Hne WM, r,

1866 - 816\
\ 815 |

BogonornoweHne no o6bemy WQpaccunTbiBaloT N0 hopmye

100 = 6,26 %.

WQ=WM -pw. (A3)
6,26 2,30 = 14,4 %,

OnpepenaT BogonoraoweHve Wt , cocTasnstoulee 0,632 WM, paBHoe
1 0,632-6,26 = 3,96%.
Mo pncyHky A.1 onpefenstoT BpeMs, COOTBETCTBYIOLee 3HadyeHnio Wti — t1= 0,65 u.
AHanoruyHo onpegensaroT WA =0,5 WM, paBHoe 0,5 ¢ 6,26 = 3,13 % 1 t2- 0,30 u.
Mo BennumHam t1= 0,65 4 1 t2= 0,30 4 NO HOMOrpamme (PUCYHOK A.2) HaxoA4AT napameTpbl NOPOBOW
CTPYKTYpbI: K =154 1 a =0,5.

4
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A.5 lMpy ANCKPEeTHOM B3BELUVMBAHWUW NOC/e ONpefeneHns mMacchl Hacblwaemoro obpasua B MOMeHThI BpeMeHu 0,25;
1,0 1 24,0 4 nocne Norpy>KeHNa BbICYLLEHHOrO 06pasLa B BOAY PacCUUTLIBAKOT 3HAYEHWE BE/INYWH:

- BogonornouleHve WO no dopmyne (A.2);

- BogonorolleHve 3a 0,25 4 W0 25, %, no chopmyne

™025" TC
Wo 5 100. (A4)

roe T025 — macca BogoHachILWeHHoro obpasua 3a 0,25 v;

- BogonornoweHne 3a 1,0 4 W10, %, no copmyne

T1(0- /7,
A1,0 = 10T 100. (A-5)

roe T 1o — macca BogoHachlILeHHoro obpasua 3a 1,0 v;

- 3HauyeHus oTHocuTesNbHbIX BogonornoweHnin W', y.e., B MOMeHTbl BpeMeHn 1,00 n 0,25 u paccumTbiBatoT no ¢op-
Mynam:

WZI.OV

W'i,0=" yn (A.5)
W0,25

Woz o (A7)

Ha ocu opauHat (pucyHok A.3) HaxofaT TOYKM, COOTBETCTBYHOLIME 3HaueHuaMm BennumH W\ O (Touka A) n W'025
(Touka b).

M3 Toukm A NpoBOASAT NMHUIO, MapasinenbHyo ocn abeuuce, A0 nepeceyeHns ¢ rpadmkom t = 14 (Touka B).

M3 Toukn B onyckaloT nepneHavkynsp Ha ocb abecumcce (Touka ).

Monyyaemoe 3HauyeHue MPUHYMALOT 3a BEeSINYNHY

M3 Toukn B NpoBOAAT ropusoHTasIbHYIO JIMHUIO A0 NepeceyeHuns ¢ oTpeskom B—I (Touka [1), no koTopoi onpeaens-
l0T 3HaYeHVe nokasaTtens a.

w;=wtiwu

PucyHok A.3 — Homorpamma K npumepy pacueta nokasareneli nopuctoctu Al6etoHa
no KnHeTvke BogonornoweHns W npy AUCKpeTHOM B3BeLUMBaHWM
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[ns nepexopga ot nokazarens ALk nokasatesnito X Mcnonb3ytoT oopmyny (A.8) nnbo Homorpammbl: npu X1> 1 (pucy-
HOK A.4) nnm npy X1< 1 (pucyHok A.5)

X = 7*7. (A.8)

Ha pucyHkax A.4 n A.5 HaxogaT TOYKM Ha OCM OpAMHAT, COOTBETCTBYHOLWME 3HadeHnsMm X1 (Touka A). U3 Toukm A
NPOBOAAT /IMHWIO, NapaslfiesibHy0 0ch abcuunce, A0 NepeceyeHnss ¢ COOTBETCTBYHOLWMM rpadivkom « (Touka b). U3 Toukn b
OnycKalT nepneHankynsp Ha ocb abcumcc (Touka B). 3HaueHne abcumcebl B TOUke B npuHMMatoT 3a nokasatesnb X

0,45

0,40
0,35

0,30
0,25

0,20

0,15
0,10
0,05

y e

PucyHok A.4 — Homorpamma K npumMepy onpenesnieHns 3HavyeHus nokasaresisa cpefHero pasmepa X
OTKPbITbIX KanWUAIAPHbIX Nop (Npu BCnomMoraresibHOM napameTtpe X1> 1)

PucyHok A.5 — Homorpamma K npumepy onpegesnieHns 3HavyeHus nokasaresisa cpefHero pasmepa X
OTKPbITbIX KanWUAAAPHbIX Nop (Npu BCcnomMoraresibHOM napameTpe X1< 1)
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Mpumepsbl

1 PacueTbl 1 onpeaeneHns nokasaTesieil MOPUCTOCT U NO KUHETWKE BOAOMNOI/I0WEHNst 6eToHa nNpu anc-
KPeTHOM B3BeLLUNBaHUN.

Ana cnyyasa

TCc=815T1; TM=866 I; pWw— 2,30 r/cm3.

Mo pe3y/rbTaTaM UCMbITaHUii BoAoOHAChILLEHNS o6pa3ua 6eTOoHa AUCKPeTHbIM B3BELUMBaHWEM yCTa-

HaBNMBaT Be/MUnHbI WQ25; W10um WMno copmynam (A.6), (A.5) n (A.2) 1 OTHOCUTEeNIbHOE BOAOMNOIOLEHME
W (Tabnuuya A.l).

Ta6nuuya Al

tu 0 0,25 1,0 24
Macca obpasua, r Tc= 8150 T0.25 = 838°5 T10= 851,0 T240 = 866,0
BopgonornolieHne . wo 25~ ((838,5—815)/ W10 =((851- 815)/ W240 = ((866-815)/

W ’815)100 = 2,88% 815)100 = 4,42% 815)100 = 6,26%
g(;";ﬁg"ggﬂ';:ﬁee _ W 025 = 2,88/6,26 = 0= 4:42/6,26 - _

W =0, =0,

BogonornowgeHue no o6bemy WA %, paccunTbiBatioT no dopmyne (A.3)
6,26 m2,30 = 14,40.

Mo pucyHky A.3 gns 3HadeHuin W 20 = 0,71 HaxoasaT TOUKy nepeceyeHums ¢ rpadomkom t= 1y n Al= 1,24,
Janee ansa 3HaveHnsa W'025 = 0,46 Haxogmm Touky [l (nepeceveHns ¢ oTpe3kom B—I), cooTBeTCTBY!O-
LYy 3Ha4veHuto a = 0,5.

Mo pucyHky A.4 pna Al>1 HaxoasT nepeceveHve ¢ rpacmkom ans a = 0,5 n nonyyaroT 3HayeHue J1= 1,54.

2 [nsa cnydaa A1=0,78; a-0,23
Mo pycyHKy A.5 Ans NonyyYeHHbIX 3HaueHur Aluv a onpegensatoT nokasaTesb K, paBHbii 0,34.
PacueT no copmyne (A.7) gaeT aHa/IOrM4YHOE 3HaAYeHNe:

7 =(Bojs =034,

A.6 lNokasaTenb nopuctocTv X na cepun 13 AByx obpasLoB 6eToHa onpeAensioT kak cpegHee apudmeTnyeckoe
3HaYeHVe pe3y/bTaToB WCMbITaHW 06pa3LIoB cepuun.

A.7 Baz3oBbiMK 06pasLamMu Npu onpeaeneHnn nokasartesieil NMOpPUCTOCTU NO KUHETVKE BOAOMOI/IOLLEHNS SABISIOTCA
Ky6 c pebpom 7 cM WM LANUHAP AVamMeTpoM U BbICOTOM 7 CM.
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KﬂaCCVICt)VIKaLI,VIFI 6eTOHOB MO NoKasaTessMm NOPUCTOCTHN,
oueHnBaeMblM MO KMHETUKE UX BOAOMOr/oweHnA

K}'IaCCVICpVIKaU,I/IFI 6ETOHOB MO nokKasaTensm 0TKprTOI71 Kal'lVIﬂﬂﬂpHOﬁ NOPUCTOCTN, OUEeHNBAEMbIM MO KNHETUKE BOOO-
nornoweHn.

BeToHbI knaccuduumpyoTes:

- MO0 noKasaTesiio OTKPbITOM KanuaasapHO NOPUCTOCTH, paBHOMY 06BEMHOMY BOAOMOr/IOWEHMI0 6eToHa WQ
1— oco60 nnoTHble — WO <5 %,

2 — nnoTHble — 5 % < WO < 10 %,

3 — cpepgHeii nnoTHocTM — 10 % < WO < 20 %,

4 — manoit nnotHocT — 20 % < WO < 40 %,

5 — HennotHble WO > 40 %;

- M0 nokasaTesiio CPefHero pasmepa nop, XxapakTepusyemMoMy BeIMUUHON X

A — mMuKponopuctble — X< 0,5,

B — menkonopuctele — 0,5 < X< 1,0,

B — cpepHenopuctble — 1,0 < X< 3,0,

"— kpynHonopuctble — 3,0 < X< 7,0,

[ — makponopuctele — X > 7,0;

- Mo nokasaresilo 0OAHOPOAHOCTM MOpP MO pa3Mepam, XapakTepusyemMoMy BEIMYMHOW a:
| — BbICOKOI ogHOpogHocTn — 0,7 < a < 1,0,

Il — cpepHeii ogHopoaHocTn — 0,25 <a < 0,7,

Il — Hu3Koli ogHopogHocT — a < 0,25.
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