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IIpenucaoBue

| PASPABOTAH BcepoccuiickuM HayyHO-HCCIENOBaTEIbCKUM HHCTH-
TYTOM (PUINKO-TEXHUYECKUX U pPagUOTEXHUYECKUX HU3IMEPEHUN
(BHUHUDTPU) Poccuiickoit Penepauuu
BHECEH MuHcTtpoeMm Poccuu

2 ITPUHAT MexrocygapcTBeHHOM HAyYHO-TEXHHYECKOM KOMUCCHEN
MO CTAHAAPTU3ALMUU U TEXHUYECKOMY HOPMUPOBAHHUIO B CTPOUTEIb-

ctBe (MHTKC) 22 HosbOps 1995 r.
3a NPUHATHE TMPOroJIOCOBAIU

[ L

—

HaunMceHOBaHMEC OpraHa rocynapcTBeHHOTO
YNPaBACHUS CTPOUTCITLCTBOM

[NoccTpoit AzepbaiimxkaHckoit Pecnyonn-
KW

['ocynpapxurektypsl Pecnyonmnkm
ApMEHUA

Mmuucrpoit Pecnyonukn Kazaxcrawu
['occTpoit Keipreiackoit Pecnybnukn
MunHapxcrpoit Pecnyonuxku Monnosa
MuHcrpoit Poccun

HauMcHOBaHMKC rOCyaapcTBa

AsepbatmxaHckas Pecnybnunka

Pecnybnuka ApMeHns

Pecnybnuka Kaszaxcrau
Kbiprbizckas Pecnybnuka
Pecnybnuka Monnopa
Poccuiickas PDenpepaund

Pecnybnuka TamxuKMcTaH | F'occTpoit Pecnybnuku Taaxuxkucrau
Pecnybnuka Y36exucran [lockoMapxuTekTcTpoi PecnyOnmnku

Yi3bexkucraH

3 BBEOEH BITEPBbIE

4 BBEJEH B geitctBue c | ceHTs16ps 1996 r. B KauecTBe rocymapcTBeH-
Horo craHupapta Poccuiickoit ®Depnepauuu nmocraHoBneHueM MUH-
ctposs Poccum ot 5 Mapra 1996 r. Ne 18-17

© MmuHcTpoit Poccun, T'YIT LTI, 1997

Hacrosuumit cranaapt He MoXeT ObITh MOMHOCTBIO WKW YacCTUYHO BOCHIPO-
U3BEeNCH, THPAXUPOBAH U paCNpOCTpaHEH B KauyecTBe OMHUMAILHOrO U3JaHUs
Ha TeppuTopun Poccuiickoit Peaepaunn 6e3 paspewienus Muncrpos Poceuu
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MEXTOCYXAPCTBEHHB N CTAHAOAPT

BETOHDbDI

CTPYKTYPHO-MEXAHUWYECKUH METO/I
YCKOPEHHOI'O ONPEIEJIEHHUA MOPO30CTONKOCTH

CONCRETES. STRUCTURE-MECHANICAL RAPID METHOD FOR THE
DETERMINATION OF FROST-RESISTANCE

Jlata BBeaeHusa 1996-09-01

1 Ob0aacTp npHMeHenns

Hacrosiiuuii ctaHaapT pacnpoCcTpaHAETCs Ha TSXeable M Jierkue oe-
TOHBI Ha LIEMEHTHOM BSXYLIEM, KpoMe OETOHOB AOPOXHBIX U a3poL-
POMHbBIX MOKPBITHH, U YCTAHABJIUBAET YCKOPEHHBIK CTPYKTYPHO-MeEXa-
HUYECKHUH (IATBbIKH) MeTon ornpeaeseHUust MOpO3OCTOMKOCTH 6eToHA NnpH
noadoope M KOppEeKTUPOBKE €ro cocrana JJabopaToOpUsAMHU TIPEANPUATUN
CTPOMUVHAYCTPHMN.

2 HopmaTuBHbBIE CCBLIKM

B HacTrodllueM cTaHZApTe MCNONB30BAHBI CCLUIKM HAa ClenylolUue
CTaHAApThl:

I'OCT 310.3—76 lleMeHTBl. MeTonb! onpeAeNeHHA HOPMaJbHOM TyC-
TOTbI, CPOKOB CXBaTbiBAaHUA M PaBHOMEPHOCTH U3MEHEHUs oObeMa.

['OCT 1770—74 Tlocyna mepHast naboparopHasa crexkiasiHHadg. Liu-
JIMHAPBLI, MEH3YPKH, K0Jibbl, NpobupKHU. TexHHYECKHUE YCIOBHA.

[[OCT 5582—75 Cranu BbICOKOJIErMPOBAHHDBIE M CI1JIaBbl KOPPO3M-
OHHO-CTOMKHE, XApOCTOMKHE M XAapoIrpouHbie. MapkHu.

TOCT 8269—87 LllebeHb U3 NpUPOAHOro KaMHs, rpaBMi U LIEOEHb
M3 rpaBusi 151 CTPOUTENbHBIX paboT. MeToapl UCMbITAHUS.

[TOCT 9871—75 TepmMoMeTpbl CTEKJSIHHBIE PTYTHbBIE, SAEKTPOKOH-
TAKTHBIE K TEPMOPEryasiTtopbl. TexHUYECKHE YCIOBUSI.

'OCT 10060.0-—-95 Beronni. MeToabl onpeaeaeHuss MOPO30OCTOM -
KocTtH. Obuiue TpeboBaHUA.

N3ganne opnumanbHoe
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TOCT 10180—90 beroxHrnl. Meronsl onpeneneHUss NPOYHOCTH IO
KOHTPOJBLHBIM 0Opa3iaM.

[[OCT 10181.4—8]1 CMmecu beTtoHHBle. MeToasl onpencsicHusl pac-
CNAaUBACMOCTH.

'OCT 23732—79 Bopa nnss 6eTOHOB H pacTBOPOB. TeXHHUYECKHE
YCJIOBHSI.

[OCT 28570—90 beronni. Meroawl onpenesicHHs NMPOYHOCTH TIO
obpa3naM, oTobpaHHBIM H3 KOHCTPYKLUMH.

3 Onpeneaennsn

B HacTosilieM CTaHAApTE TIPUHATE] TEPMHUHBI H ONPCACHCHUS IO
[OCT 10060.0.

4 CpencTBi HCObLITAHHA H BCIOMOraTejbHbIe
YCTPORCTBA

4.1 OBbopynoBaHHUE M1 U3NOTORICHHUS, XPAHEHHS! 1 UCNBITAHUA Oe-
TOHHBIX 00pa31loB NO/DKHO cooTBeTcTBOBaTL TpeboBanmsim 'OCT 10180
u 'OCT 28570.

4.2 Mopos3nnsHblii wiKad, obecneyUBalOUME JOCTHKEHUE H NOJA-
nepxaHue Temneparypsi MuHyc (18+2) °C.

4.3 TlepeHocHolt xoHTpakxTOoMeTp KJI1-07.

Ipumeuanue — Konrpaxrometp usrorasymsaet ['11 «BHUHUOTPU»
(141570, Mockosckas obn., ['T1 «<BHUHUDPTPH», noc. Menaeneeso).

4.4 Onexrpowkad cyuimabHLIA, obecneynBalOwWnii TeMnepaTypy
Harpesa Ao 105 °C u aBTrOMaTHYCCKOE peryiMpoBaHUE TCMIIEPATYPhI C
npencjioM AOTNYCTHMOM norpcltHocT +5 °C.

4.5 Becyi, UMeloLlMe npenes A0NYCTUMOMN MOrPEHOCTH B3BELUMBA-
Hug +0,01 r.

4.6 BanHa ang HachllLUCHIST WECTH 06pa3Los.

4.7 Boaa no TOCT 23732.

5 ITopanoKk MOAroTOBKH K NPOBEACHHIO HCNILITAHUS

5.1 Inst ucnibitTaiui 6CTOHR HA MOPO3OCTOMKOCTL MCNONL3YIOT JIMOO
oOpa3nbi-KyObl, MO0 0OpasLibI-KCPHDI.
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5.2 Ilepen msroropneHneM oOpa3LOB ONpEeAENsIOT:
— BoponomiouieHye webHsa U necka no 'OCT 8269 B Trevenue 1 y;
— BogooraeneHue 6eroHHoi cMecu no 'OCT 10181.4 nna cnyyas,

Korna 6ETOHHYIO CMECh YIUIOTHAIOT HEHTPH(PYIMPOBAHMEM MWIHM BaKyy-
MHPOBaHHEM.

5.3 OCHOBHbBIE M KOHTPOJIbHbIE 0Opa3subl H3rOTABJIHUBAIOT M OTOM-
paior o 4.5 — 4.10 I'OCT 10060.0.

5.4 O6pa3ubl-KepHbI OTOXPAIOT M3 KOHCTPYKUHH M xpaHAT no [OCT
28570.

3.5 KoHTponbHble H OCHOBHbLIe 00pa3iibl HAcHIAOT BoAOH 1o 4.11
'OCT 10060.0.

5.6 Ilepen ucneiTaHueM 00pa3LIOB-KEPHOB WIH 00pa3loB-KyboB U3
OETOHA HEHU3BECTHONO COCTABA ONMH U3 HMX NOABEPralOT CACAYIOLIHUM
HCIIBITAHHUAM:

— Oofipelensiior Maccy m, KepHa (00pasua) nocne ero Hacbilie-
HUS,T,

— onpeaenslor oobneM V kepHa (obpasua), cm?;

— pacKabiBaloT KepH (obpasen) Ha Kycku oobemom 20—30 cm’ u
ONpPEeACHAIOT Maccy m, . NMOJIy M€ HHO#’ npoObl, T;

— KHISITAT NpoOdy B TEYEHHE S 4, OXNAXAAIOT N0 TeMIleparypLl
(201 2) °C, oxyiaXneHHy10 BoAy CIMBAIOT M ONIPEACISIIOT Maccy npobel m. , T,

— BLICYLUMBAIOT npody B CYUIWILHOM lIKady rnpu TeMneparype
(105%5) °C ao nocroaHHOM MacChl m,,.

5.7 Onpenenstior KanWwulsipHO-OTKPRITYIO nopucrocTsh [1, 6eToHa B
NIPOEKTHOM Bospacre, % :

a) ana obpasuoB M3 66TOHA C U3BECTHLIM COCTABOM:

— IJ151 TSDKeJioro OETOHA

o, =% - KsaVilL,

= |
0 (1a)
— [J1s1 OETOHA C NOPUCTLIMY 38IIOJITHUTENISIMH
11, = M, (16)

10

rne: /I, — KanwuispHO-OTKpbITas NOPHUCTOCTh MaTepuana, % ;
W, — o6beM BOALI 3aTBOPEHUA B 1 11 YIULIOTHEHHOH cMecH obpasia
OeTOHA 33 BbLIMETOM BOAOOTHAEJIEHHMS WIH BOAONOTIJIOLCHMUS
3AMOJIHUTENAMH B Npouecce yruloTHeHua, cm>. Jlna 3amnon-
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IrocCT 10060.4—95

HUTENel M3 IUIOTHBIX ropoa (rpaHuT, 6a3ankT, KBapl) BO-
NONOINOLIEHYE NPUHUMAIOT paBHEIM 1 % Mx maccel;

V; — o6beM OTKPHITHIX NTOP MOPHCTHIX 3aMONHHUTENEH ( 00BEM BO-
IbI, TIOINIOLAEMOM TIOPUCTBIMM 3aNOIHHTEISIMM 32 | 4), cM?;

AV | — ynmenpbHast KOHTPAKUMSA NMPHMEHAEMOIO LIEMCHTA K CPOKY HC-

NBITAHUI MaTepHana Ha MOPO3OCTOMKOCTD, cM’/T. 3HAYECHHE
AV |, onpenensior 3apaHee Nno Mepe NOCTYIUIEHUS] LIEMEHTa,
HCIONb3YSI METOAUKY, H3JIOXEHHYIO B NPUIOXEHHUH A;

K, — crexnoMeTpudeckuii k03¢PHLUMEHT KOHTPAKIIMH LIEMEHTA,
NpHHHUMaeMBbIH 1o Tabmuue 1;

lI, — macca ueMeHTa B 1 1 66 TOHHOH CMeECH, T.

Tadonuua 1

3Havyexuue KoappuumenTa K NpH prituyHON
IUTOTHOCTH HEeMEeHTa

THIT UeMeHTA

2,8) 3,2
AJTIOMMHATHBIA —
bTLI, OBTI} —
IloprnavgueMeHT —_
ITyunonaHoBeI# 6,1
TLITTLL 6,1
6) nna obpa3nos U3 6eTOHA ¢ HEM3BECTHHIM COCTABOM
m.,, —m
I, = [______51___5!___ - ) 100
dw(mnl / mBO)V | (2)
rae m., m,, m, m., — BEJIUIHUHEI MO J.6;
d, — IUIOTHOCTb BoAKI NpH Temmeparype (2012) °C, npuHUMAIOT

1 r/em?;
A — Ko3dpPuuMeHT, OTpaxarlU! oobeM Nop B 6eTOHE KepHa, B

KOTOPOM BOJIa HC NEPEXOAUT B Jiel NPH 3aMOPAXMBAHHH IO
MHHYC (1812) °C (onpenensior no rabnuue 2).
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. abnunua 2

[IpoekTHEN Kiacc| Bl0 B15 B22,5 B30 B40 B45
(Mapxa) GeTtona mno| (M150) { (M200) { (M300) | (M400) { (MS500) | (M600)
MPOYHOCTH HA CXa-

THe

3HaucHue Koadpdpu-| 0,02 0,03 0,04 0,05 0,07
IueHTa

Ipumesanne — KanywuiapHO-OTKPHTYI0 NOPHCTOCTE TOIMX OeTOHOB ¢ GQIBUWIOA
MeX3EPHOBON NMYCTOTHOCTBIO (M3TOTORNEHHBIX H3 XeCTKMX GETOHHEIX CMecel CO 3HAUM-

TEIBHBIM HeIOYTUIOTHeHHeM) onpeaensior no dopmyne (1a) wm (16).
B sroM cniyuae B yKasaHHBIX GopMynax BMecTo W, BBOLAT W,', onpee/iNeMy1o IO
Gopmyie

' My — Mg
W, = ——=————=—1000.
‘ dw(mnt / mBO)

6 ITopanok nposenenus uHCObITAHMIN

6.1 HaculiieHHBIE BOOK KOHTpPONBHBIC o0pasurl Yepe3 2 4 mocne
H3BJICYCHHA M3 BaHHB! HCIIBITHIBAIOT Ha IPOYHOCTh IPH CXATHH IO

'oCT 10180.
6.2 OcHOoBHHEIE 006pa3Nnl cpa3y INocie HM3BNCYCHHS M3 BAHHHI ITO-

MCULIAXOT B MOPO3WILHEIA 1KAD ¥ NOABEPraloT OAHOKPATHOMY 3aMoOpa-
XHWBaHHUIO B Te4YeHHE S5 4 npH remreparype Muuyc (1812) °C.

6.3 OcHoBHEIE 00pasiLl NHOC)Ie U3BJICYCHNS U3 MOPO3WILHONO 1IKA-
da B 3aMOPOXEHHOM COCTOSSHMHM HE3aMEMJIMTENIHHO HCNBITRIBAIOT Ha
IMIPOYHOCTD IMPH CXATHH H BRMHCIIIOT KO3M@PHNIMEHT IMOBBILICH U1 ITPO™ -
HOCTH O¢TOHA K,

K,= RyR,, (3)
rae R, R, — cpenHue apHdMeTiecKue 3Ha4YCHHA NPOYHOCTH GeToHa
COOTBETCTBEHHO B KOHTPOJIBHBIX H OCHOBHLIX 06pasiax,

Ml]a.
6.4 Y3 Ta6bnuu B.1 1 B.2 npunoxernust b Wi yCTAHOBICHHOIO 3Ha-
YeHHs KaNmWUIAPHO~-OTKPHITON ITOPHCTOCTH MCILIThIBAEMOro 6GeToHa

Ste S
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HAXOAAT COOTBSTCTBYIOLIHE €H MpeacNbHbIC 3HAYCHUA MOPO30CTOMKOC-
MM, nM  , aTtaxke Ko3¢pPHUHEHTOB NMOBLILICHUS NPOYHOCTH K,
H K, ¥ pacCYHTHIBAIOT MOPDO30OCTOMKOCTh BeToHa M, B iMKinax no ¢gop-

MYyJIe

Mmax”Mmfn Kmax—K
(e~ Mo e = i) o

min

Mi —"-'Mmf"'!'

rne K, — ¢axkruyeckuit K03GpPHUHECHT NOBRIICHHS NPOYHOCTH
OeTOHA;
M _41M, ,  — COOTBETCTBEHHO MaKCHMalbHasi H MHHHMAJIbHAasA MO-
PO30CTONKOCTh OeTOHA , LMK,
K 1K A — COOTBETCTBEHHO MaKCHMAJbHBIH H MWHHUMAIBHRHA KO-
3P PHUUHEHTH NOBLILIEHNUS TTPOYHOCTH OeTOHA.
6.5 Ecnu 3Hayennsa Ko3pdpuuuenta K, st JaHHOH KaNWUISIPHO-
OTKPLITOM NMOPHCTOCTH MZHbllle Ko3¢pPpuuHeHra K, To MOPO3OCTOM-
KOCTb M, npyHNMaloT paBHOM M, a npu K, 6onbineM, yeM K, Mo-

max’
PO30OCTONKOCTE MPHHUMAIOT paBHOM M,

7 IlpaBana o6paborkn pas3yabTaTOB HCNBITAHKA

7.1 Mopo3ocToitkocTs onpenensior no dbopmyne

M= M,(1—A), 5)

rae Ao = (SR, / R,))* + (SR, / R,)* + K,,. (6)

Koagpdnuuent K, wis Tsokenoro 6eroHa, IeMEHTHO-TIECYaHOTO pac-
TBOPA H JIETKOIO 6emna IPHUHKUMAIOT cooTBeTCTBeHHO 0,004, 0,005, 0,006.
3HaYeHHUS CpEMHHX KBAAPATHYECKMX OTKIIOHEHHI .S'Ro .S'I'\’lt HAXOAAT

no opMynam:
SR, = ‘/é(&: -R,)* / 6; (7)
SR, = J:I(R,d -R.)’ /6. (8)
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7.2 Mapky 6eToHa no MOpO30CTOMKOCTH YCTaHAaBAUBAIOT PaBHOM
MeHblIeMy 3HadeHHI0 F (tabauua 3 'OCT 10060.0), koropoe apasiercs
bauxaniuM K 3Havenuio M.

8 Ilpasuna odopmnenus peyaLTaTOB HCHLITAHHA

WcxonHble naHHble W pe3yJbTaThl OINpeaeieHUsI MOPO30CTORKOCTH
OeTOHA 3aHOCAT B XypHaji no dbopme, NpUBCACHHON B NPUNOXEHUH [
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MMPRNIOXEHUE A

(o6azamenvroe)

METOJAHUKA ONPEIEJNEHUA YIEIBHON KOHTPAKILIMHA
LHEMEHTA

A.1 OOmue noaoxenns

Metonnka pacnpocTpaHsercsd Ha Bce BHAbI IIEMEHTOB.

Meronuka ycTaHABJIIMBACT NOPSAOK H3MEPEHHMS KOHTpPaKIIHH Iie-
MeHTa Ha XOoHTpakroMerpe KII-07 u onpenesieHus ee yneJabHOIo 3Ha-
YeHHs B IIPOEKTHOM Bo3pacTte 28 CyT.

KoHTpaxiina — yMeHnbieHne abcomornoro oobemMa IeMeHTHOTO Ma-
TepHaAa B pe3yAbTATe I'HApATAlIMH LICMEHTA.

YnenbHas KOHTpaxiiia — OTHOLIEHHE KOHTPAKIIMH B 3alaHHEIA MO-
MEHT BpEMEHH K Macce TMApPAaTHPYEMOIO LIEMEHTA.

YKa3aHHYIO XapaKTepHCTHKY UL IPHMEHSIeMOIo ieMeHTa onpene-
JISI0T ONHMH pa3s I KaXAOH M3 TOCTYMNAaloIIMX NnapTulil neMEeHTa WIH
NMPpH H3MCHEHHMH BHAA No6aBoK nnst 6eTOHOB.

A.2 Hopma norpemnBocTd

MeTtonuka obecnieunBaeT N3MepeHKe KOHTPAKIIMU C NOIPSIIHOCTHIO
He OGonee 1 % obrema npu Temneparype (20%2) °C, a onpeneneHue
YACJBHON KOHTPaKIUMH — ¢ MorpelHocTrio 12 %.

A.3 Cpencrea n3mepennii, BCHOMOTaTe/IbHBIE
YCTPORCTBA, MATEPHADI

1 Kourpaxromerp KI1-07.
2 Bechl n1abopaTopHEIe ¢ BEpXHHM NpENeIOM B3BClLIHBAHMA HE Me-

Hee 1 KT, NOrpelIHOCTEIO B3BEUIMBAHHA He Gonee 10 mr.
3 Mepunuie iutuHaps! BMecTuMocThio 30 1 500 mn o TOCT 1770.
4 Bubporuowmanxa naboparopHas — xapakrepucTHka no ITOCT
10180.

5 CMa3xa — COJMAOJ, SMYNLCOJI, OTpaboTaHHOE MALUTMHHOE MACJIO.
6 Bona no 'OCT 23732.
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7 HYama cdepuyeckass ¢ MaCTEPKOM AJSI NPHIOTOBICHUS LIEMEHT-
Horo tecta no I'OCT 310.3.

8 TepmoMeTp ¢ ananasoHoM HMaMepeHuit (0—100) °C no 'OCT 9871.

A.4 CymuocTbh MeTOaA

OnpeneicHue KOHTPaKLMH OCHOBAHO HA H3MEPEHUH YPOBHS CTOJI-

0a BoAbl B CTEKNAHHOM Kallluisipe, pacrnofloXXeHHOM Had LEMEHTHLIM
recTOM, NOMELIEHHBIM B repMETH3UPYEMLIN COCYA.

YpoBeHb U3IMEPAIOT NPH NOCTOAHHON TEeMNeEparype B AMAINA30HE
(20—25) °C B TeyeHue 3 .

A.5 Ycnosua nposeaeHns HIMEPEHHUS

HM3MepeHHA BBINIONHSIOT NpPH CACAYIOLHUX NAapaAMETPAX OKPYXalo-
e cpeabl:

TEMNEPATYPA BO3AYXA, QC Lo ane 15 — 30
OTHOCHUTENBLHAS BIAKHOCTD, B vvrvreriiiiniieicriiienennerneenenns 30 — 80
aTMOCHEPHOE HABMCHHUE, MM PT. CT..ovveirnrerrrirenerneranene 710 — 780

A.6 YcTpoiicTBO KOHTPAKTOMETPA

KoHTpakToMeTp (PUCYROK A.l) nme-
T COCYA 2, cTakaH /, Xphiuuky 3 ¢ xa-
WUSIPOM 6 B 3alUMTHOH Tpybke 7 co
UKATIOM, BU3HP &, 3arnyllKy Kanuwsapa
CTPYOUHHY 4 U EMKOCTb J.
BMecTumocTh cocyna 2 u crakaHa /
OCTaR/ISET COOTBETCTBEHHO 750 1 500 cM?,
anMWwuIsIp 6 co wkanoit obecrneyuBaer
3Meperne KouTpaxumnu no 20 oM,
lleHa aeneHMst WKanpl Kanuanasipa:
0 MM 3KkBHBaJieHTHH! 0,8 cM? XOHTpaK-
UK. BmectumocTb cocyna 9 — 10 .
{laTepuunt cocyna, CTakaHid, KpblliKM M
pPYOLUMHBlI — HEepXaBeUlasi CTallb Map-
1 12X18H10T-H1 no 'OCT 5582.

Pucynox A.1
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T'OCT 10060.4—95
A.7 IMoaroroBka K OPOBENCHHIO H3MEPEHUR

7.1 BHyrpeHHMe CTeHKH CTakaHa KOHTpAaKTOMETpa NOKPbIBAIOT CMa3-
KOH. B eMKOCTh TCpMOCTATUPOBAHHUS HAJIUBAIOT 6 J1 BOAbl TEMIEpaTy-
poit (20x2) °C.

7.2 TIpHMroTaBnMBalOT HCINBITHIBAEMOE IIEMEHTHOE TECTO HOPMaJlb-
HoOM IycTOoThl 06beMoM 500 cM>.

7.3 BrIKNaabIBalOT UEMECHTHOE TECTO B CTAKAH KOHTPAKTOMETpa H
VIUIOTHSIIOT €ro Ha JabopaTopHoOM BHOpoOIUIoLIaKe.

7.4 Cocyll KOHTpAaKTOMETpa YCTAHABNUBAIOT B EMKOCTb C BOIOH M
NMOMELLUAIOT B HEro CTakaH co cMechio. CTakaH nMoBopayuBaloT Ha 2—3
obopoTa. 3aTeM cOoCya MOA CJIOEM BOABI 3aKPhIBAIOT KPBILIKOMH.

[Ipn 3TOoM Nnonx BOAOHM C BHYTPEHHEH TNOBEPXHOCTH KPBILIKH
YOaNnSoT NMy3plpbKM BO3ayXa.

[locne repMeTM3alMM cOCyla KOHTPAKTOMETD M3BJICKAIOT U3 €M-
KOCTH M JHOM cOCyla NMOCTYKMBAIOT 3—35 pa3 IO NOBEpXHOCTH CTOJIA
IUIA yAAJNCHUS OCTABHIMXCS TY3LIPLKOB BO3AYyXa.

7.5 B xanwwungp XOHTpakKToMeTpa NOJHBAIOT BOAY Ao OoTMeTKH 0, H
3aKPhIBAIOT KaNMWUISIP 3arTyLUKOH.

7.6 OUKCHpYIOT BpeMsI B MOMEHT AOBEOCHHA YPOBHS BOABI B Ka-

mwuisipe 10 oTMeTKM (, a KOHTPAKTOMETP YCTAHABJIHBAIOT B eMKOCTD C
BOJOM.

Ipumeuanue — CyMMapHas (obuwiast) JUTHTENBHOCTL ONEpauMi Mo
7.2 — 7.6 He noroxkHa ripeBbIaTh 10 MUH.

A.8 Buinoanenue u3Mepenus

8.1 KOoHTpakuuio H3MepAIOT, OTMEeYass 1o WIKaJNie YpOBEHbL BONBI B
KANWwuBipe, KOTOpbiA OXpyrisiioT 10 1 MM. OtcyeT BeaeTcsi OT orMeTKH 0.
[lonyyeHHBIN pe3ynpTaT nepeBoAsiIT B 06beM YMHOXEHHEM Ha
0,8 cM2,

8.2 YposeHb oTMeyaloT 4yepe3 3 4. [lepen orcyeToM AHOM cocyna
MOCTYKHMBAKOT IO CTOJY aHaNoruyHo 7.4.

8.3 Ilo OKOHYAHUH U3MCPCHMUSA KOHTPAKTOMETP M3BJIEKAIOT M3 €M-
KOCTH C BOAOM, BOAY BHIIMBAIOT, KOHTPaKTOMETp CTaBsIT OOpaTHO B
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€MKOCTh H pPasrepMETH3HPYIOT €r0; H3 COCy[a H3BJICKAIOT CTAKAH C Ma-
TEPHAJIOM; BCTPAXMBAS OTKPBRITOH 4YacTpl0 cTaKaHa Hal cdepHIEeCKOH
yaulei, U3BNEKalOT H3 HEro OTBEepAECBIIMA MAaTepHall; BRUINBAXT OCTa-
TOK BOABI H3 COCYAa KOHTPAKTOMETPAa H SMKOCTH; INPOTHPAIOT COCYH H
CTAKaH BETOLILIO, TMIOKPLIBAIOT CMA3KOH BHYTPCHHHE CTCHKH CTaKaHa,
BHOBbL COOHMPAIOT KOHTPAKTOMETDP H 3aKPHIBAIOT COCYA KPBILOKOM.

A.9 Onpenenenne yaeabHOH KOBTPAKIMM NEMEHTA
B BO3pacre 28 cyr

9.1 YaensHyio KOHTPAKUUIO IEMEHTA B IIPOEKTHOM BO3pacre 28 cyT
oNipeeNnsdIoT Mo pe3ybTaTaM e€¢ u3MepeHnsa Ha XoHTpakroMmerpe KI1-07
3a 3 9 1nipM nepecuere Ha 1000 r neMeHnTa, Mcrionb3yst NaHHEIC TabUIHLLI

A.l.

Tabnuua Al — YaensHas KoHTpaKums AV, neMeHTa
B NNPOEKTHOM BO3pacTe 28 CyT

KoHTpaxaMa| YaemnHas

Ha 1000 r | XOHTpaKIMA
LeMeHTa 33 | AV Y, oM/r
3y, cM?

Konrpaxipa| YaesmHan

Ha 1000 r
LieMEHTA 3a
3 4, cMm?

KoHrpaxums| YiaenbHas
Ha 1000 r | XOMTpaxiMA
lieMeHTa 33 | AV |, cM/r

3y, cm?
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9.2 3HaYeHHe KOHTPAKUMH AV 4., Ha 1000 r nemMeHTa 3a 3 4 HaXonsT
110 3aBUCHMOCTH

AV, .

H.I

rne AV, — KOHTpaKuMs U€MEHTa 3a 3 Y B TeCTe HOPMAaJILHOM I'YCTO-
ThI, TOMELUEHHONO B KOHTPAKTOMETP, CM;
Il = — Macca LIeMeHTa B TeCTe HOPMaJILHOM TYCTOTBI, ITIOME1LECH -
HOIO B COCYJl KOHTPpAKTOMeTpa, T .
9.3 Ilo naHHBLIM O KOHTpakKUUM AV, M3 Tabnuunl A.l1 Haxomar
3HaYCHHUE YNEIbHOH KOHTpaKiiMK AV, B Bo3pacTte 28 cyT, XoTOpast npak-
THYECKHN HE 3aBUCHT OT pexXxHMa TeruioBor obpabotku 6¢ToHAa.

Aprlom = 1000,
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IHPWIOXEHHUE b

(o683amenbroe)

MMOKA3ATEJIN INKAJBI MOPO3OCTORKOCTHU TSXEJNOIO
U JECKOro BETOHOB

Tadtnuuna B.1 — [Nokasarem HiKans MOPO30CTORKOCTH TSOKEJIOIo
OeToOHA M LIEeMEHTHO-IIeCYaHOIoO pacTBOpa

Ko3ppHLMeHT NOBRILUEHHA
KanWuisipHO-OTKphI- Mop030CTORKOCTS, LKL NPOYHOCTH NPH OAHOXKPAaTHOM

Tast NNOPHCTOCTD 3aMOpaKHBAHHKH

0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0
4,5
5,0
S, S
6,0
6,5
7.0
7.5
8.0
85
9,0
9,5
10,0
10,5
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OxoHuyanue 1aonuun! b.l

KoadpdpuipicHT nopsnieH U

Mopo30CTORKOCTS, LMK NPOYHOCTH NPH OAHOKPATHOM

KanwuisipHO-~OTKpPhI-

TaA MOPHUCTOCTD

3aMOPKHBaAHHH

. % =

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 1S 2,14 1,21
24,5 200 15 2,14 1,21
25,0 200 15 2,14 1,21
14 64
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T a6énuua b.2 — [Nokasatesnn WKanbl MOPO3OCTOHKOCTH JIENKOTO
6eToHa

KoapdurMeHT NOBRIMEH HA
Mopo30CTORKOCTE, LMK NPOYHOCTH NPH OAHOXPATHOM
wnopmnanuu

KanwunapHo-0oTKpH-
Tas NMOPHCTOCTh
I, %
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JTIPUWIOXEHHE B

(ungbopmayuorKoe)

IIPUMEP YCKOPEHHOI'O ONPEIEJNEHVA
MOPO3OCTOUKOCTU BETOHA

1 HcxonHule naHHble. HcnbrrsiBalor OeTOH ciaeayioliero cocrasa,
kr/m3: neMeHT — 400, necox — 691, uiebenr — 1089, Bogpa — 172.
Jinst n3roToBNeHUA 66TOHAa HCNONBL30BAHB! CNEAVIOUIHE MaTCpHAMDI: LE-
McHT BockpeceHckoro 3asona I111-400, y = 3,1 T/M%; iebeHb rpaHMT-
HbIit MecTopoxXaeHHs «Ky3zneyHoe», M1400, dpakuuu 5—25 MM; ne-
cok TydykoBckui, M, = 2,0. M3roroBneHo 6 obpa3uos-kybos 6eToHa
pa3sMepoM 100x100x160 MM. beToOH NMoABEpPrHYT TEITOBNIAXHOCTHOH 06-
paboTke.

YnennHast KOHTPAKIIMS lieMeHTa B Bo3pacTe 28 cyT cornacHo npu-
noxeHuio A cocraeuna 0,037 cm?/r wnn 0,037 n/xx. CymMMapHoe BOHO-
NOrNICLICHNE 3anoNHUTeNncit cornacHo 5.7 nNpuHATO paBHBIM 1 % uX
MAaCCH.

2 Tpebyerca onpenenuTh MOPO3OCTONKXOCTL O6TOHA B NMPOSKTHOM
Bo3pacrte 28 cyT.

3 O6paszunl nogsepraor sogoHackiieHuo no ['OCT 10060:0,

4 Onpepensior MoKasareiu MOpPO3OCTOMKOCTH.

4.1 [Insn pacyera XanwuisipHO-OTKPHITON NOPHUCTOCTU no dopmyne
(1a) npuuyMaeM: yaenpHast Koutpaxums-0,037 n/xr;, K, = 5,1 (no ta6-
nuiie 1); sopa W, = 172 — 1780 - 0,01 = 154,2 n; o6beM OTKPHITHIX TOP
zanonuurenet V= 0.

4.2 Briyucnsiior KanwuisipHO-OTKPBITYIO HOPUCTOCT, OETOHA B BO3-
pacte 28 cyr no popmyne (1a)
_154,2 -5,1-0,037 - 400
10

4.3 OnpeaensioT npoYHOCTLE OeToOHA HA cXaTHe NOCJe ero Bofo-
HaceieHust no [OCT 10060.0 1 ofHOKPaTHOIO 3aMOpPaXUBAHMS B KOHT-

ponbHBIX R, H OCHOBHBIX R, obpasuax, Mlla:

Ry, = 28,3; R, = 30,7, R , = 32,5,
R, = 49,2, R,=45,1; R,=48,1.

H’ =7,3 %.
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4.4 Beryucsior cpeiHue apudpMeTHYeCKHEe 3HAYSHHS NPEAESIOB IpO-
YHOCTU O€TOHA B KOHTPOJNbLHLIX M OCHOBHBIX obpasnax:

R, = AT 4525 5,
R, - 020451081 4o

3

4.5 BerHCAAIOT 3HaYEHUE KO3D(PHUUHEHTA NOBMILEHUA ITPOYHOCTH
6eToHA NpH OAHOKPATHOM 3aMOpaXHBaHHH 1o dopmyne (3)

K, = 44,5/30,5 = 1,46.

4.6 Y3 Tabauurt b.1 pna I1,= 7,8 % mMeTONOM HHTEPNONALMH HAXO-
mar: M, = 3200 M =223, K = 159, K, = 1,11 u c yserom
K, = 1,46 pacCUNTLIBalOT MOPO3OCTOHKOCTDb HClLILITRIBaeMoro 6eToHa no

opmyJie (4)

, , (320 - 223)(1,59 - 1,46)

= 249 .
1,59 - 1,11 IO

M‘* =22

4.7 JInst OKOHYATENBbHOIO NPEACTABNICHUS PE3yNbTAaTa YCKOPEHHOIO
OINpeaeNEHHA MOPO3OCTOHKOCTH BEIMHCAAIOT:

— 3HAYEHUSA CPEeAHNX KBAAPATUUECCKUX OTKIOHEHUH Pe3yNILTATOB UC-
NBITAHHA Ha NPOYHOCTb KOHTPONbLHBIX K OCHOBHBIX 00Opa3loB beTOHA
no ¢opmynam (7) n (8):

2 2 2
SR = ,gza,a - 30,5)° + (30,7 -630,5) +(32,5-305)" 12 MITa,

= [(40,2 - 44,5) + (45,1 - 44,5) + (48,1 - 44,5)°
6

= 2,3 Mlla;
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A, — 3HaYEHHE OTHOCHTEJILHOH NMOTPEIUIHOCTH ONpeliesicHUs MOPO-
30cTOMKOCTH 6eToHa no dopmyne (6)

2 2
1.2 2,3)
A = || 24 0.004 = 0.09.

0 (30,5) +(44,5 T 09

4.8 OKOHYaATSJIPHO MOPO30CTOMKOCTb OCTOHA paBHA

M = 249 (1 — 0,09) = 227 LUHMKIOB.

HcneiraHHOMY 6€TOHY yCTaHABIHMBAIOT MApPKY IO MOPO30OCTORKOCTH

F200 (6nuxaiwiee K M meHbmee 3HayeHue F u3 tabauum 3
'OCT 10060.0).
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INNPHIOXEHHUE T

(oGs3amenvroe)

OOPMA XYPHAJIA YCKOPEHHOI'O OHPEIEJIEHNA
MOPO30CTONKOCTH BETOHA

Ilokazarernu uopoaocmﬁxocm
Gemua

MAJIbHHK TNIOAPAINCTICHHUA

Jara
onpeje-
NeHus

MOpO-

16opaTopnn)

(nodnuce) (p.u.o.)
"BETCTBEHHOE JIMLIO,
OBOJINBLICC HMCIIBITAHHNC

(nodnucs) (P.u.o.)
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YAK 591.32:620.193.21:006.354 OKC 91.100.30 K19 OKCTY 5879

KioyeBrle C/OBa: KANMWUIAPHO-OTKPHITas! IIOPHCTOCTHL, MPOYHOCTD Oe-
TOHA B BOOOHACBLIIICHHOM H 3aMOPOXCHHOM COCTOSTHUSIX, OXHOKpAarT-
HOe 33aMOpaXHUBaHHE, MUHUMAJIBHASI H MAKCHMAJIbHASI MOPO30CTONKOCTD
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