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NpunoxeHmue A. MeToIMKa ONpelesyIeHUS VISJbHOM KOHTPAKLUMM lLIeMeHTa

Npunoxenve B. [lokazaTeNy UKAaJh __MOPO30CTOMKOCTHU TAXEeJIOTO ¥ JIeTKOTO
6EeTOHOB

[MpunoxexHve B. [puMep YVCKOPEHHOTO ONpelesieHMS MOPO30CTOMKOCTHM OeToHa

Opunoxenve I'. dopma XypHaJjla YCKOPEHHOTO OolOpelesyieHUs MOPO30CTOMKOCTU
BeToHa

1. O6nacTb NpMMeHeHuns

HacTtosawun ctaHgapT pacnpoCTpaHSIeTCs Ha TshKenble U nerkme 6eToHbl Ha LEMEHTHOM BSDKYLLEM, KpOMe
6ETOHOB AOPOXHbBIX M a3POAPOMHbIX MOKPLITUIA, U YCTAHABNMBAET YCKOPEHHBIN CTPYKTYPHO-MEXaHUYECKUA (NATBIN)
METOA onpefenieHnss MOpO30CTOMKOCTM GeToHa npu Noadope M KOPPEKTMPOBKE €ro cocrtaea Nlabopatopusimmn
NpeanpuUaTUA CTPONUHAYCTPUN.

2. HopmaTuBHbIE CCbINKN

B HacTosiLem cTaHgapTe UCNOMb30BaHbl CCbIMKU Ha CleayloLne cTaHaapThl:

FOCT 310.3-76 LlemeHTbl. MeTogpl onpeneneHnss HopmarbHOW TyCTOTbl, CPOKOB CXBaTbiBaHUS WU
paBHOMEPHOCTUN N3MeHeHns obbema.

FOCT 1770-74 lMocyna mepHas nabopaTopHas cTeknsHHas. LunuHapbl, MeH3ypku, Komnbbl, npobupku.
TexHnyeckne ycnosums.

FTOCT 5582-75 Crann BbICOKONEINMPOBaHHbIE W ChfaBbl  KOPPO3UOHHO-CTOMKME, XapocToukne U
aponpo4Hble. Mapku.

FOCT 8269-87 LllebGeHb M3 NpUPOAHOro KaMHs, rpaBuii U WwebeHb M3 rpaBus s CTPOUTENbHLIX paborT.
MeToabl ncnbiTaHus.

FOCT 9871-75 TepmoMeTpbl CTEKNSAHHbIE PTYTHbIE, 3NEKTPOKOHTAKTHbIE W  TepMOoperynaTopbl.
TexHu4eckne ycrnosusi.

FOCT 10060.0-95 BeTtoHbl. MeToabl onpeaeneHust Mmopo3ocTtorkocTn. Obwue TpeboBaHus.

FOCT 10180-90 BeToHbl. MeToabl onpeaeneHnst NPOYHOCTU MO KOHTPOSIbHBIM 0bpasuam.

FOCT 10181.4-81 Cmecu 6eToHHbIE. MeToabl ONpeaeneHns paccranBaemMocTy.

FOCT 23732-79 Bopa ans 6eTOHOB M pacTBOPOB. TEXHUYECKUE YCrOBUS.

FOCT 28570-90 beTtoHbl. MeToabl onpedeneHnsi NpoYHOCTU No obpasuam, 0TobpaHHbIM U3 KOHCTPYKLIA.

3. OnpepeneHus
B HacToslleM cTaHaapTe NpuHATBI TepMuHbI 1 onpeaenernst no FOCT 10060.0.

4, Cpe,CI,CTBa UcnbiTaHnUA N BCnomMorartesribHble YCTpOVICTBa



4.1. OOGopymoBaHue [Ansi M3rOTOBMIEHMS, XPaHEHWss U  UCMbITaHUA OETOHHbIX 00pasUoB OOMKHO
cooTtBeTcTBOBaTh TpeboBaHuam FOCT 10180 n MOCT 28570.

4.2. Mopo3annbHbIn wWwkady), obecneunBaroMn JOCTUXKEHNE N MOLAAEPXKaHME TemnepaTtypbl MUHYC (18 +-
2)°C.

4.3. MNepeHocHon koHTpakTomeTp KO-07.

MpumeyaHue - KoHTpaktomeTp wuarotasnmeaet [T1 "BHUNDTPU" (141570, Mockosckass obn., [Tl
"BHUNDTPW", noc. MeHaeneego).

4.4. DOnekTpolwkad CylwunbHbIA, obecneunBarowmn Temnepatypy Harpeea go 105°C n aBTOMaTMyeckoe
perynMpoBaHvne TemnepaTtypbl C Npegenom AonycTumon norpewHoctn +5°C.

4.5. Becbl, mMetoLmne npegern onycTMMon NorpewHocTu B3gelumsanms +-0,01 r.

4.6. BaHHa O1a HaCbILWEHUs WecT 00pasuoB.

4.7. Boga no NOCT 23732.

5. I'Iopanox NnoAroToBKU K NpoBegeHUo UCnbiTaHUA

5.1. Ons ucnbiTaHnii GeETOHa Ha MOPO30CTOMKOCTb MCMONb3yT Nnbo obpasupbl-kKyobl, NMG0 obpa3subl-
KEepHbl.

5.2. MNMepen n3rotoBneHnem obpasLoB onpeaensor:

- BogonornouwleHue webHs n necka no NOCT 8269 B TeyeHne 1 y;

- BogootaeneHne 6etoHHon cmecn no FTOCT 10181.4 ans cnydas, korga GETOHHY0 CMeChb YMMOTHAKT
LeHTpudyrmpoBaHneM Unm BakyyMMpoBaHMEM.

5.3. OCHOBHbIE 1 KOHTPOrbHbIE 0Opa3ubl n3rotaBnueatoT U otéupatot no 4.5 - 4.10 FOCT 10060.0.

5.4. O6pasubl-kepHbl 0TOMPatoT U3 KOHCTPYKUMK 1 XpaHaT no FOCT 28570.

5.5. KoHTporbHbIE 1 OCHOBHble 06pas3Lbl HackiwatoT Bogor no 4.11 FTOCT 10060.0.

5.6. MNepen mcnbiTaHneMm o6pa3uoB-KepHOB MM 06pa3LoB-KyboB M3 GeToHa HeM3BEeCTHOro coctaBa OAMH
13 HMUX NOABEPraloT CNeayoLNM UCTbITaHUSIM:

- onpegensoT Maccy m_Bo KepHa (obpasua) nocne ero HacbIWEeHWs, T;

- onpegensoT o6bem V kepHa (obpasua), cm3;

- packanbiBatoT kepH (obpaseu) Ha Kyckn obbemom 20-30 cM3 u onpenensalT Maccy m_Bi NONy4YeHHON
npobsl, T;

- KUNATAT Npoly 1 TedyeHne 5 4, oxnaxgalT Ao Temnepatypbl (20 +-2)°C, oxnaxaeHHy Body CrvMBaloT U
onpegensitoT maccy npobbl m_Kki, T,

- BbICyLUMBAIOT Npoby B cywmnneHom wkady npy Temnepatype (105+-5) °C 4o NocToAHHON Maccbl m_Ci.

5.7. OnpenensoT KanunnsipHO-OTKPbITY0 NOPUCTOCTL [1_i 6eToHa B NpoekTHOM Bo3pacTe, %:

a) onsa obpasuos n3 6eToHa C N3BECTHbIM COCTaBOM:

- Ons Tskenoro 6eToHa

W - K He;nbra V' II
i 5 i i

i 10

- ons 6eToHa ¢ NOPUCTbIMU 3aNOJTHUTENAMA

W+ V - K Jenbta V' I
II i II 5 i i
i = (16)
10
roe:
I - KaOWJIJIAPHO-OTKPHTAS [NOPMCTOCTB MaTepuana, $%;
i
W - oOBeM BOIE 3aTBOpeHMs B 1 JI YIUJIOTHEHHOM cCMecu ofbpa3z3la OeToHa
i 3a BHUETOM BOIOOTIEJIEHUS MM BOIOMOTJIOUWEHMS SBallOJIHUTEJIIMM B

npolecce yIJIOTHEHMs, cM3. [JIg BaloJIHUTEJIEeM U3 IJIOTHHX [IOPOn
(rpauuT, 0asz3ajybT, KBapll) BOINONOIVIOUWIEHME IPMHMMAKT PaBHEM 1 %



X MacCcCel;

V -

obweMm

OTKPEITEIX I[IOP IMNOPUCTHX 3BalojiHUTeJsiell (o0beM BOIEHL,
I1 IoTJIomaeMOy MOPUCTHMM BalOJIHUTeN aMu 3a 1 4), cm3;
HOenpTaV' - yOejbHasd KOHTPaKLMA NPMMEHSAEMOI'O LIEMEHTAa K CPOKY MCIBITAaHUM
i MaTepuasna Ha MOPO3OCTOMKOCTL, cM3/T. 3Hauenme [Jenera V' i
ONpenesiaAlT 3apaHee IO Mepe INOCTYIJIEHMUSA LEeMeHTa, MCIOJb3ys
METOIONMKY, MI3JIOXKEHHYI B IIPUIIOXESHWNM A,‘
K - CTexXMOMeTpMuUYeCKUN KOSQOULMEHT KOHTPaKUUM LLeMeHTa,
5 NPpUMHUMAaEMEM no Tabiauie 1;
17 - Macca uemeHTa B 1 J1 ©OeTOHHOM CMecu, TI.
i
Ta6bnuua 1
Tun LeMeHTa SHauenue kosdduumeHTra K 5 Opy pasianMyHOU IIJIOTHOCTU
LeMeHTa
2,85 2,9 3,0 3,1 3,2
AJTIOMMHA T HBEI - - - - 4,1
BTI, OBTII - - - 4,7 4,6
[lopTJaHOlleMeHT - - 5,2 5,1 -
[IyLI10JIaHO BRI 6,1 6,1 6,0 5,9 -
ITIIT 6,1 6,1 6,0 5,9 -
6) ana 06pa3LI,OB 13 0eToHa C HEM3BECTHbIM COCTaBOM
m - m
ki ci
n = - ) 100, (2)
i d (m /m) xV
w bi bO
e
m , m , m , m - BEeJIMYUMHH IO 5.6;
ki ci bi b0
d - MNJIOTHOCTHL BOIE NpM Temnepatype (20 +-2)°C, npuHmuManT 1 T/cM3;
w
I - xo2QdMUMEeHT, OoTpaxamomMy obbeM NOop B OeTOHEe KepHa, B KOTOPOM
BOIa He MEepexOoauT B Jied Mp¥Y 3aMOpaxvMBaHMM IO MuHyC (18 +-2)°C
(ompenengnT no Tabiauie 2).

Tabnuua 2
lIpoexTHEM KkJacc|B10 (M150) |B15 (M200) (B22,5 (M300) |B30 (M400) |B40 (M500) |B45 (M600)
(Mapxa) OeToHa
IO MNPOYHOCTM Ha

cxaTue
3HaueHMe KOBOh- 0,02 0,03 0,04 0,05 0,06 0,07




bnumenTa [

[IpuMeHeHMe - KanuMISpHO-OTKPHTY IOPUCTOCTBI TOoLMX OETOHOB C OOJIBIOM MEX3EPHOBOM
IIyCTOTHOCTbBIO (MB3TOTOBJIEHHEIX nus KECTKUX ©eTOHHEIX cMecey CO BHauMTeJIbHBEM
HeIOyIJIOTHEeHMEeM) onpenensaonT no dopmyse (la) wmam (10).

B osToM coyuae B YKa3aHHHX OQopmyJiax BMeCTO W 1 BBOOAT W' i, omnpemenaemymn

no ¢opwmyse

W' = —— 1000.

6. Mopsipok NnpoBeAeHUA UCNbITAHUN

6.1. HacbllLeHHble BOOOW KOHTPOSbHbIE 006pasLbl Yepes 2 Y Nocre M3BMEeYEHNs U3 BaHHbI UCMbITHIBAOT Ha
NpoYHOCTb npu cxatum no NOCT 10180.

6.2. OcHoBHble 0bpasubl cpa3dy Mocfe M3BMNEYEHUs1 U3 BaHHbI MOMELLAT B MOPO3WUIbHLIN LKad U
noaBeprarT OQHOKPaTHOMY 3aMOpPaXXMBaHMIO B TeyeHne 5 4 npu Temnepartype MuHyc (18+2)°C.

6.3. OcHoBHble OOpasubl Nocrne M3BneYeHUs M3 MOPO3WUIMBbHOrO Lkada B 3aMOPOXEHHOM COCTOSHWUU
He3amMennuTenbHO UCNbITbIBAKOT Ha NMPOYHOCTb MpU CXKaTun N BblYUCNAIOT KOSqu.)I/ILlI/IeHT NoBbIWEeHUA NPOYHOCTU
BetoHa K_i

K =R /R , (3)
i 0 k
roe
R ,R - cpenHue apubpMeTHIEeCKHUE 3HAYEHUA IIPOYHOCTU OeToHa
0 k COOTBETCTBEHHO B KOHTPOJIBHEIX M OCHOBHEIX OOpasuax, Ma.
6.4. M3 Tabauir B.1 wu B.2 #OpuioxeHusda B 1Jid yCTAHOBJIEHHOT'O SBHAUYEHUS
KaNuJIJIAPHO~OTKPHTOM IIOPUCTOCTHU MCIIBITEIBAEMOTO BeToHa HaxoOAaT
COOTBETCTByKIME el NpenesjibHEle 3HaueHMA MOPO30CTOMKOCTM M max m M min, a

Takxe KO3(0OMUMEHTOB MNOBHWEHMA MNpodyHoCcTM K max u K min ¥ pacCuMTHBAWOT
MOPO3OCTOMKOCTL OeTOHa M 1 B HLUKJIax HO QopMyJie

(M - M ) (K - K )
max min max i
M =M + , (4)
i min K - K
max min
e
K - dGaxTHMuecKuM kKO3DOULUMEHT IOBHIUEHMS IPOYHOCTM OeTOoHa;
i
M n M - COOTBETCTBEHHO MaKCUMaJibHa s V7 MMHMMAaJbHA S
max min MOPO30OCTOMKOCTL OeTOoHa, LMUKII;
K n K - COOTBETCTBEHHO MAKCHUMAJILHHM M MUHUMAJILHHM KODOOMUIMEHTH
max min IIOBHILEHMS IPOYHOCTU OeTOoHAa.

6.5. Ecnn 3HadeHua koadbdpuumeHta K i Ana gaHHOWM KanunnsipHO-OTKPbITOM MOPUCTOCTU MeEHbLUe
koaddpumumeHta K_min, To MoposocTonkocTe M _i npuHumatoT paBHo M_max? a npu K i 6onbwem, yem K_max,
MOPO30CTONKOCTb NPUHUMALOT paBHon M_min.



7. MpaBuna o6paGoTKK pa3ynbTaToOB UCMbITAHUSA

7.1. MOpO30CTONKOCTb OnpeaenstoT no popmyne
M =M (1 - JeneTa ), (5)
i 0

roe

IOenmbTa = kB.KOpeHb (SR / R ) + (SR /R ) + K . (6)

KoadhduumeHT K_m ans Tskenoro 6eToHa, LLEeMEHTHO-MeCcYaHoro pactesopa M ferkoro 6eToHa NpuHUMaroT
cootBeTcTBeHHO 0,004, 0,005, 0,006.

3HauveHuns cpegHux kBagpaTuyeckmx oTkrnoHeHun SR_o, SR_k HaxoaaT no dpopmynam:

3 2
SR = kB.kOpeHb CymMa (R - R ) /6; (7)
o i=1 oi o
B 3 2
SR = kB.kopenb Cymma (R - R ) /6. (8)
k i=1 ki k

7.2. Mapky 6eToHa NMoO MOPO3OCTOMKOCTWU YCTaHaBMMBAlOT PaBHOM MeEHbLUeMy 3HadeHuo F (Tabnuua 3
FOCT 10060.0), koTopoe siBnsieTcs Grivkanimm K 3HavyeHuo M.

8. MpaBuna ocopmneHus pe3ynbLTaToB UCTNbITaHUSA

WNcxopHble faHHble M pe3ynbTaTtbl ONpeaerneHns Mopo30CTOMKOCTM BeTOHa 3aHOCAT B XKypHarn no ¢opme,
npuBegeHHoOn B npunoxexHuu I,

MpunoxeHune A
(ob6s3aTenbHoOE)

MeTOﬂMKaOnpeﬂeﬂeHMﬂyAEHbHOﬁKOHTpaKuMMueMeHTa

Obume TOJIOXEHUST

HopmMa morpemHocTu

CpercTBa M3MEpPeHUM, BCIOMOTATEJILHEE YCTPOMCTBA, MAaTEPUAJTIE
CYIIHOCTE MeTona

YCIJIOBUA MNPOBEIESHUA UBMEPEHUI

YCTPOMCTBO KOHTPAKTOMETPA

[IOOTOTOBKA K MPOBEIEHUI M3MEPEHUI

BHIIIOJIHEHME M3MEPEHUS

OnpemesyieHMe VIEJbHOM KOHTPAKIMU IIeMEeHTa B Bo3pacre 28 CyT

b e e e e e b e [
O oo |1 [on U | |wo o [

A.1. O6Lwme nonoxeHus

MeToauka pacnpocTpaHsieTcs Ha Bce BUAbl LLEMEHTOB.

MeToauka ycTaHaBnMBaeT MOPSAOK WM3MEPEHUsl KOHTPaKUMKU LieMeHTa Ha KoHTpaktomeTpe K[O-07 wu
onpeaeneHunst ee yaernbHOro 3Ha4YeHusi B MPOeKTHOM Bo3pacTe 28 cyT.

KoHTpakumsi - ymeHblueHue abconoTHoro obbema LEMEHTHOrO MaTepuana B pesynbtate ruapartauuu
LuemMeHTa.

YaenbHas KOHTPaKUmMsl - OTHOLLEHUE KOHTPaKLMM B 3a[laHHbI MOMEHT BPEMEHU K Macce rmapatupyeMoro
LuemMeHTa.



yKaSGHHy}O XapakTepuctnuky ana npuMmeHdaemoro uemeHTa onpenendalT OoAWMH pa3 Ond Kaxkgon u3
nocrtynarowmnx I'IapTMﬁ uemMeHTa unu1 npun nsmMmeHeHnn snga nobaBok Anst 6eToHOoB.

A.2. Hopma norpeluHocTH

MeTtoamka obecneuvBaeT W3MepeHWe KOHTPaKUUM C MOrpewHocTbio He 6onee +-1% obGbema npu
TemnepaTtype (20 +-2)°C, a onpeaeneHune yaenbHOM KOHTPaKLmMn - C NOrPELLHOCTbLI0 +-2%.

A.3. CpeactBa namepeHui, BcnomMmoratenbHble YCTPOUCTBA, MaTepuansbl

1. KoHTpaktometp KO-07.
2. Becbl nabopaTopHble C BEPXHUM NPEAESioM B3BELLUMBAHWUS HE MeHee 1 Kr, MOrpPeLUHOCTbI0 B3BELUMBAHUS
He 6ornee 10 mr.
. MepHble umnuHgpbl BMectumocTtbto 50 n 500 mn no MOCT 1770.
. Bubponnowapka nabopatopHas - xapakrepuctuka no FOCT 10180.
. Cmaska - conugon, amynbcor, oTpaboTaHHOe MalUMHHOE Macro.
. Boga no NOCT 23732.
. Hawa cdepuyeckasn ¢ macTepkom AN npurotoeneHus uemeHtHoro tecta no NOCT 310.3.
. TepmomeTp ¢ ananasoHoM nsmepenun (0-100)°C no MOCT 9871.

ONO O~ W

A.4. CywHocTb MeToaa

OnpepeneHne KOHTPakuMM OCHOBAHO Ha W3MEpPeHWW YypoBHSA cTonba BOAbl B CTEKMSHHOM Kanunnspe,
pacnonoXXeHHOM Hafg LieMEeHTHbIM TECTOM, MOMELLEHHbIM B repMeTU3MpyeMbI COCyA.
YpoBeHb U3MEPSIOT NpU NOCTOSHHOW TemnepaType B AnanasoHe (20-25) °C B TedeHne 3 u.

A.5. YcnoBus npoBeaeHUst usmepeHus

|/|3MepeHI/|FI BbIMNOJNTHAKOT Npn cnegyrnuwmnx napamMmeTpax oxpymarou.l,eﬁ cpeabl:

TEMIEPATYPE BOBIYXE, C ot ittt ittt ee ettt e eeeeeeaenenenn 15 - 30
OTHOCUTEJIBHAS BJIIAXKHOCTD, B« vt v o v ot o e o e asaenenenesnesneenenaeans 30 - 80
ATMOCOEPHOE TABJIEHME, MM PTeCT e v v oo v oo enoesonenneesonenesss 710 - 780

A.6. YCTPOMCTBO KOHTpPaKTOMeTpa

KoHTpakTtomeTp (pucyHok A.1) nmeet cocyq 2, ctakaH 1, KpbiWwKy 3 ¢ kanunnspom 6 B 3awimTHOW Tpybke 7
CO LWKanon, Bu3np 8, sarnyLiky kanunnspa 9, ctpybumnHy 4 n emkocTb 5.

BmecTtumocTb cocyna 2 un ctakaHa 1 coctaensaeT cooTBeTcTBeHHO 750 1 500 cm3. Kanunnsap 6 co wkanou
obecneymBaeT n3mepeHme KoHTpakumm go 20 cm3.

Llena genenus Wwkansl kanunnspa:

10 mm akBuBaneHTHbl 0,8 cm3 koHTpakumn. Bmectumocts cocyaa 9 - 10 n. MaTepuan cocyaa, cTakaHa,
KPBILLKM U CTPYOUUHEI - HepxaBetowasi ctanb Mapku 12X18H10T-H1 no TOCT 5582.

PucyHok A1

A.7. NMoaroToBKa K NnpoBeAeHUIO U3MEPEHUSA

7.1. BHYTpeHHME CTeHKN CTakaHa KOHTPaKTOMeTpa MOKpbIBalOT cMaskon. B eMKoCTb TepmocTatupoBaHus
HanuealoT 6 n Bodbl Temnepatypon (20 +-2)°C.

7.2. NpurotaBnmBaloT UCMbITbIBAEMOE LIEMEHTHOE TECTO HOPMaribHOM rycToTbl 06bemom 500 cm3.

7.3. BblknagpiBaloT LEMEHTHOe TeCcTO B CTakaH KOHTpaKToOMeTpa W YNioTHAT ero Ha nabopaTopHou
Bubponnowaake.

7.4. Cocyn KOHTpakToMeTpa YCTaHaBNMBaT B eMKOCTb C BOAOW M MOMELLAOT B HEro cTakaH co CMeChHO.
CrakaH noBopauuBatoT Ha 2-3 obopoTa. 3aTeM cocyq noA CNoem BoAbl 3aKPbIBAIOT KPbILLKOW.



I'Ipvl 3TOM noA BoAou ¢ BHyTpeHHeIZ NOBEPXHOCTU KPbILWKN yOanAT Ny3blpPbKU BO34YyXa.

Mocne repmeTmsalnm cocyga KOHTPaKToOMeTp n3BlekaroT 3 eMKOCTU 1 JHOM COoCyaa NMOCTyKMBaroT 3-5 pas3
No NOBEPXHOCTU CTONa AnA yaaneHua oCtaBLUMXCA NMYy3blPpbKOB BO34yXa.

75.B Kanmnnap KOHTpakToMeTpa O0NMBakoT BOAY O OTMETKU 0,un 3aKpbIBaAKOT Kanunnsap 3aFJ'IyLUKOI7I.

7.6. CDMKCVIpytOT BpemMmA B MOMEHT AoBeAEeHNA YPOBHA BOAbl B Kanunndape 00 OTMETKU 0, a KOHTPaKToOMeTp
yCTaHaBIIMBakOT B EMKOCTb C BOJOW.

MpumeyaHune - CymmapHasa (0bwas) onMTensHOCTbL onepauun no 7.2 - 7.6 He JormkHa npesbiwaTs 10
MMWH.

A.8. BbinonHeHue namepeHus

8.1. KoHTpakuuto n3amMepsoT, 0TMeYas Mo LiKane ypoBeHb BOAbl B Kanunnsape, KOTOpbIA OKPYrAsiioT 40 1 MM.
Ortcuet Begetcst oT otMeTkM 0. [NonydeHHbIN pe3ynbTaT NepeBoasT B 00beM yMHOXeHUEM Ha 0,8 cm2.

8.2. YpoBeHb oTmevatoT Yepes 3 u. [epeq oTcyeTOoM AHOM COCYAa NOCTYKMBAKOT MO CTOMY aHanornyHo 7.4.

8.3. Mo OKOHYaHUN U3MEpPEeHWUs KOHTPaKTOMETP MW3BMEeKalT U3 eMKOCTU C BOAOW, BOAY BbINMBAIOT;
KOHTPaKTOMETP CTaBAT 06paTHO B EMKOCTb U pasrepMeTU3npytoT ero; U3 cocyaa U3BnekatT CTakaH ¢ MaTepuarnom;
BCTPSAXMBAsA OTKPLITOW YacTblO CTakaHa Hag cepuyeckon yvallen, U3BMeKalT U3 Hero OTBepAeBLUMI MaTepuvarn,
BbINIMBAIOT OCTATOK BOAbI M3 cOCyaa KOHTPaKTOMETpa U eMKOCTU; NPOTUPAIOT COCya U CTakaH BETOLLLIO, NOKPLIBAOT
CMa3sKoW BHYTPEHHME CTEHKUN CTakaHa; BHOBb COOMPAOT KOHTPaKTOMETP M 3aKpbIBaOT COCYL, KPbILLKOW.

A.9. OnpeaeneHue yaenbHOW KOHTPaKUUM LieMeHTa B Bo3pacTe 28 cyT

9.1. YpenbHyl0 KOHTPaKUMIO LEMEHTa B MPOEKTHOM Bo3pacTe 28 cyT onpedenstoT no pesynbTatam ee
namepeHns Ha koHTpakTomeTpe K-07 3a 3 4 npu nepecyete Ha 1000 r uemeHTa, NCNonb3ysa AaHHble Tabnuubl A.1.

Tabnuua A.1.

YaoenbHasa koHTpakumsa OenstaV'_i LemeHTa B NpOeKTHOM Bo3pacTte 28 cyT

Kourpakumsa YoenvHasa Kourpakumsa YoenvHasa Kourpakumsa YoenvHasa
Ha 1000 r |xOHTpakuMusa Ha 1000 r |xOHTpakuMusa Ha 1000 r |xoOHTpakuMusa
ueMeHTa 3a |HeneTaV' i, |uemenTa 3a |HenbTaV' i, |[uemenTa 3a |HenpTaV' i,
3 u, cMm3 cM3/ T 3 u, cMm3 cM3/ T 3 u, cMm3 cM3/ T
5,0 0,051 4,0 0,043 3,0 0,034
4,9 0,051 3,9 0,042 2,9 0,033
4,8 0,050 3,8 0,041 2,8 0,032
4,7 0,049 3,7 0,040 2,7 0,031
4,6 0,048 3,6 0,039 2,6 0,030
4,5 0,047 3,5 0,038 2,5 0,029
4,4 0,047 3,4 0,037 2,4 0,028
4,3 0,046 3,3 0,036 2,3 0,027
4,2 0,045 3,2 0,035 2,2 0,026
4,1 0,044 3,1 0,034 2,1 0,025

9.2. 3Ha4veHune koHTpakumm denbtaV_1000 Ha 1000 r uemeHTa 3a 3 4 HaxXo4AT No 3aBUCUMOCTH

IenbTaVv
H.T
IenvTaV = 1000,
1000 I
H.T
roe
OenbTaVv - KOHTpaKLMsg LeMeHTa 3a 3 U B TeCTe HOPMAaJIbHOM IYyCTOTH,



H.T IIOMEIIEHHOT'O B KOHTPaKTOMETP, cM3;

I - Macca lLIeMeHTa B TeCTe HOPMAaJIbHOM TYCTOTH, [IOMENEHHOTO
H.T B COCyI KOHTpakKToMeTpa, I.

9.3. Mo gaHHbIM 0 KoHTpakummn OenstaV_1000 n3 1abnuubl A.1 HaXO4AT 3HAYeHMEe YAENbHON KOHTPaKUmMm
OenbtaV'_i, B BO3pacTe 28 cyT, KoTopas NpaKTUYECKU HE 3aBUCUT OT pexrMa TennoBon obpaboTku 6eToHa.

MpunoxeHne b
(o6s3aTenbHoOE)

MokasaTenu WwKanbl MOPO30CTOMKOCTU TSXKESIOro U yierkoro 6eToHoB
Tabnuua B.1.

Mokasarenu wKanbl MOpO3OCTOﬁKOCTM TSXKenoro 6eToHa U LLeMeHTHO-Nec4aHoro

pacTBopa
KanumnnapHo- MOpPO30CTOMKOCTE, LMKJII KonddmumeHT MNOBHIEHUS
OTKpPHEITAA IIPOYHOCTM I[IPU OIOHOKPATHOM
IIOPUCTOCTH 3aMOPaXMBaHUU
mi, %
M max M min K max K min
0,5 863 863 1,00 1,00
1,0 625 625 1,01 1,01
1,5 573 558 1,04 1,02
2,0 534 505 1,08 1,03
2,5 503 465 1,13 1,03
3,0 475 433 1,17 1,04
3,5 453 403 1,21 1,04
4,0 430 378 1,26 1,05
4,5 413 353 1,30 1,06
5,0 398 330 1,35 1,06
5,5 380 309 1,39 1,07
6,0 365 295 1,44 1,08
6,5 351 290 1,48 1,09
7,0 338 253 1,53 1,09
7,5 328 235 1,57 1,10
8,0 315 215 1,61 1,11
8,5 300 200 1,66 1,11
9,0 295 185 1,70 1,11
9,5 289 170 1,74 1,12
10,0 280 158 1,78 1,12
10,5 273 143 1,80 1,13
11,0 265 130 1,84 1,13
11,5 258 120 1,86 1,13
12,0 253 108 1,89 1,14
12,5 245 98 1,91 1,14
13,0 240 88 1,94 1,15
13,5 235 80 1,96 1,15
14,0 230 73 1,98 1,16
14,5 223 65 1,99 1,16
15,0 220 59 2,03 1,16
15,5 216 53 2,03 1,17
16,0 213 47 2,04 1,18
16,5 210 43 2,05 1,18
17,0 208 41 2,06 1,18
17,5 207 40 2,07 1,18




18,0 204 33 2,08 1,18
18,5 203 30 2,09 1,19
19,0 202 28 2,09 1,19
19,5 201 26 2,10 1,19
20,0 201 23 2,11 1,19
20,5 201 22 2,11 1,19
21,0 201 20 2,13 1,20
21,5 200 20 2,13 1,20
22,0 200 18 2,13 1,20
22,5 200 18 2,14 1,21
23,0 200 16 2,14 1,21
23,5 200 15 2,14 1,21
24,0 200 15 2,14 1,21
24,5 200 15 2,14 1,21
25,0 200 15 2,14 1,21
MokasaTenu LWKanbl MOPO3OCTOMKOCTU Jlerkoro 6eToHa
KanumnagapHo- MOpPO30CTOMKOCTEL, LIMKJI KondbuiieHT NOBHIEHUS
OTKPHITAsA IIPOYHOCTHM INPY OOHOKPATHOM
IIOPMCTOCTDb 3aMOpaxrMBaHUM
omi, %
M max M min K max K min
16,5 165 88 2,06 1,10
17,0 159 80 2,09 1,10
17,5 153 73 2,11 1,11
18,0 147 04 2,15 1,11
18,5 141 55 2,16 1,11
19,0 135 50 2,18 1,12
19,5 130 44 2,19 1,12
20,0 125 38 2,20 1,12
20,5 120 33 2,21 1,12
21,0 118 29 2,22 1,12
21,5 113 25 2,22 1,12
22,0 110 21 2,23 1,13
22,5 108 18 2,23 1,13
23,0 105 16 2,23 1,13
23,5 103 15 2,23 1,13
24,0 102 15 2,23 1,13
24,5 101 14 2,24 1,13
25,0 100 13 2,24 1,14

Mpumep yCKOpeHHOro onpeaesnieHnss MOpPO30CTOMKOCTM GeTOHa

Ta6nuua B.2.

MpunoxeHne B
(vHdbopmaumnoHHoe)

1. UcxogHble paHHble. UcnbiTbiBatoT 6eTOH cnepytowero coctaea, kr/m3: uemeHT - 400, necok - 691,
webeHb - 1089, Boga - 172. [na wusrotoBneHus GeTOHa MCMNOMb3OBaHbl crnegyllune maTtepuanbl: LEeMeHT
BockpeceHckoro 3asoga lMNU-400, ramma = 3,1 1/mM3; webeHb rpaHuUTHbIN MecTopoxaeHus "KysHeuHoe", M1400,

dpakumm 5-25 MMm; necok TydkoBckur, M_kp

100x100x100 mMm. BeToH noaBeprHyT TEMMOBNAXHOCTHOM 0b6paboTke.

2,0. WarotoBneHo 6 o6pa3uoB-kyboB OeToHa pasmMepom



YpenbHasa KOHTpakLmMs LieMeHTa B Bo3pacTte 28 cyT cornacHo npunoxeHuto A coctasuna 0,037 cm3/r unu
0,037 n/kr. CymmapHOe BOAOMOrfoLLeHne 3anofnH1uTenen cornacHo 5.7 npuHATO paBHbIM 1% nx maccebl.

2. TpebyeTcsa onpenenuTe MOPO30CTOMKOCTL BETOHA B MPOEKTHOM Bo3pacTe 28 CyT.

3. Ob6pasupbl noaeepratoT BogoHacklwweHuto no NOCT 10060.0.

4. OnpegensoT nokasaTeny MOpO30CTOMKOCTU.

4.1. Ona pacyetTa KanunnspHO-OTKPbITOM nopuctocT no dopmyne (1a) npuHUMaem: yaenbHas
KoHTpakuus-0,037 n/kr; K 5 = 5,1 (no tabmvue 1); Boga W_i = 172 - 1780 x 0,01 = 154,2 n; o6beM OTKpbITbIX NOpP
3anonHutenen V = 0.

4.2. BblUMCnsT KanuinsapHO-OTKPbLITYHO NOPUCTOCTb OeToHa B Bo3pacTe 28 cyT no cdopmyne (1a)

152,2 - 5,1 x 0,037 x 400
n = = 7,8%.
i 10

4.3. OnpepenstoT NpoYHOCTL OeToHa Ha cxatue nocne ero BogoHackiweHuss no FOCT 10060.0 u
O[HOKPATHOro 3aMOpaXXUBaHWsi B KOHTPOIbHbIX R_ki 1 ocHoBHbIX R_0i, o6pa3suax, MMa:

R

28,3; R 30,7; R
k1 k2 k3

32,5;
R = 49,2; R = 45,1; R = 48,1.
ol 02 o3

4.4, Bbluucnaot cpeaHune apw¢meTquCKme 3Ha4YeHnA npeanenoB NPo4YHOCTU OeToHa B KOHTPOJIbHbIX U
OCHOBHBbIX o6pa3u,ax:

28,3 + 30,7 + 32,5

o |
Il
|

= 30,5 Mla;
k 3

_ 40,2 + 45,1 + 48,1
R = = 44,5 MIa.
o 3

4.5. BblumcnsawT 3HavyeHue KoapduuMeHTa MOBbILWEHUA MPOYHOCTM OGeToHa npu  OAHOKPATHOM
3amopaxuBaHum no dopmyrne (3)

K = 44,5/30,5 = 1,4e6.
i

4.6. N3 Tabnmubl 6.1 anga M_i = 7,8% meTogoM uHTepnonsdumm Haxogat: M_max = 320, M_min = 223,
K_max = 1,59, K min = 1,11 n ¢ ydetom K_i = 1,46 paccumTbiBalOT MOPO30CTOMKOCTb MCMbITbIBAEMOro 6eToHa no

dopmyne (4)

(320 -223) (1,59-1,406)
M = 223 + = 249 LMKJIOB.
i 1,59 - 1,11

4.7. [Ana OKOH4YaTenbHOro npeacTaBfeHns pesynbTaTa YCKOPEHHOro onpefesnieHns MOopO30CTOMKOCTU
BbIYUCIAIOT:

- 3Ha4YeHua cpegHnx KBagpaTtn4eckmux OTKNOHEHUN pes3ynbTatoB MCMNbITaHUM Ha NPOYHOCTb KOHTPOJIbHbIX U
OCHOBHbIX 0bpa3suoB 6eToHa no chopmynam (7) u (8):

2 2 2
(28,3 - 30,5) + (30,7 - 30,5) + (32,5 - 30,5)
SR = KB.KOpPEHb =
k 6

= 1,2 Mia,



(40,2 - 44,5) + (45,1 - 44,5) + (48,1 - 44,5)

SR = KB.KOpPEHb =
o 6
= 2,3 Mla;
HenbTa - 3HauYeHue OTHOCUTEJNIbHOM IIOTPEWHOCTA onpenejyieHusa
o MOPO30OCTOMKOCTHM OeToHa no bdopmyse (6)
1,2 2 2,3 2
IerbTa = KB.KOpPeHBb ( ) + ( ) + 0,004 = 0,00.
o 30,5 44,5

4.8. OkoH4YaTeNnbHO MOPO30CTOMKOCTL BETOHA paBHa
M = 249 (1 - 0,09) = 227 uUUKJIIOB.

WcnbiTaHHOMy 6eTOHYy ycTaHaBnuBaloT MapKy no mMoposocTorkocTn F200 (bnwkavwee Kk M mMeHbluee
3HayeHue F u3 tabnmubl 3 FTOCT 10060.0).

MpunoxeHwne I

(o6s3aTenbHOE)
®dopma XKypHara yCKOpeHHOro onpepgeneHusi MOpo30oCTOMKOCTU GeToHa
I T T T T T
I
ITaTa MBPO—l Pasmep |HammeHOBaHme,| ITaTa | [lokazaTea MOPO30OCTOMKOCTM ©OeToHa
Mop030c—|MapKa no|
TOBJIEHUSA |06pa3ua,|pacxon n06a3—|onpene—
T T T T IToﬁKOCTb MOPO30C—
| MM |  xm, xr/mM3 | semus |HOpounocts |Henmeral|ll i, |K i|Hensra o|M,
LMKJIT |ToﬁKOCTM|
| | | | MOPO— | obpasua, | V'_i,| % | |
F
| | |BOCToﬁ—| MIla | cM3 | | |
|
| | | xocmn | | { { — {
|
| | | | I | . |
| | | | Rk | Ro | | | |
| | | | | | | | | |
| | | | | | | | | |
P —
HauvasibHMK [OOOpasneJsyieHud
(1abopaTopun)
(mommnmcek) (p.m.0.)

OTBEeTCTBEHHOE JIMILIO,
IPOBOIMBIIEE MCIBEITaHME

(momnmuce) (b.m.0.)
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