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Hacrosamas MmeToAHKa NpefHasHaueHa AJS HENPEPHIBHOIO H
SKCIIPECCHOTO ONDEAE/NEHHS XapaKTePHCTHK CTPYKTYpPH 6eToHa,
pacTBOpa M UEMEHTHOr0 KaMHs (TODOBHE OGBEMEH, KOJIHYECTBO
XUMUYECKH CBSI3AHHON BOZE], CTelNeHb THAPATAllHH leMeHTa H
T. I.) W HX TIpefleIoB NPOYHOCTH HAa ONHOOCHOe CXKaTHe H pac-
TAXKEHHe B Mpoliecce TBepACHHS NpH TeMmmepatrype Ao 100°C Ha
OCHOBE H3MepeHHH KOHTPAKIHOHHOTO o0peMa IH(depeHIHaTbHEIM
METOI0M.

VkasaHHass MeTOLHKAa NPHTOAHA KaK [AJs HPOMU3BOJCTBEHHHIX,
TaK H [IJ HccleloBaTelbCcKHX Ledefi. K ymeay obiacrell ee npH-
MEHHMOCTH OTHOCATCS: HalipaBJeHHOE CTPYKTypoo6Gpa3oBaHHe
LIEMEHTHRIX MaTepHasiOB, NMPOrHO3HPOBAHHE HX OCHOBHHIX CBOfCTB
H METpPOJIOTHUYECKOE ofecnedyeHHe IIPOHU3BOACTBA NMPpOAYKOHUH H3
HEMEHTHHX MaTepHasioB. B uWacTHOCTH, MO H3MEPEHHHIM XapakTe-
PUCTHKAM CTPYKTYPHl IIDOM3BOJHUTCA ATTECTAllHs CTAHIAPTHHIX
06pa3uoB cBOHCTB (IIPOYHOCTH, TJIOTHOCTH H T. A.) AJAA TPadyH-
POBKH CIELHaJbHBIX CPEACTB H3MEpeHHs, NPHMEHsSIEMHX B KOH-
TpoJde, B TOM uuCJe HepaspymwamolleM, CBOHCTB CTPOHTEILHOMN
npoaykiun. O6pasnsl, aTTECTOBaHHBIE B KauecTBe CTaHAAPTHHIX,
SBJSIOTCH OCHOBOA NOCTPOEHHSI Ha TpPe6YeMOM YPOBHE TOUHOCTH
KODPeJIIUNOHHEIX 3aBHCHMOCTEH M  aTTeCTallid  CHENHAJbHHX
o6pasuoBHIX CPeCTB, OOecneyHBaIOUIMX MNpPOBENEHHE [OCYAapCT-
BeHHBHIX HCIBITAHHA H MOBePKy pa6ouHX CPeACTB H3MEepeHHil
CTPOHTEJIbHOTO Ha3HadeHHsl.

OWUsparenscrso cravpapros, 1977
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METOOUKA

ONPEARENEHUR XAPAKTEPUCTUK CTPYKTYPHI
U NPEAENOB NPOYHOCTU BETOHA
HA OCHOBE U3MEPEHUS! KOHTPAKLLMOHHOIO OBbEMA

MM 84—76

1. NPUHLUUNB AMODEPEHUUANBHOTO METOAA U3MEPEHHUSA
KMHETMKM KOHTPAKLIUM

Meron mpeanosaraer HCHOIb30BaHHE MOJEbHOH CMECH, KOMIEHCH-
pylolleH TENNO0BOE paciiHpeHHe HCCAeAyeMOro MarepHaja, a TakikKe
napuuaJjibHoe JaBjieHHe IapoB BOAB NPH H3MEHCHHH TeMIepaTyphl.

Uccnenyemblit MaTepHaJ ¥ ero MOJEJb NOoMeUlaloTCAd B repMeETU3HU-

pYeMEle COCYABL.

IlpuununuanpHas cxemMa 1npubo-
pa, ofecrneyHBamOllero H3MepeHile KH-
HeTHKH KOHTPaKUHH Nu(pdepeHnnaln-
HBIM METOJOM JOCTAaTOYHO TIPOCTa
(ueprt. 1.).

[lpa repMeTH3HpyeMBIX COCVa
COEIMHSIOTCS B 3aMKHYTYIO CHCTEMY
KAAKOCTHHM U-06pasHeiM MaHOMeET-
pom I. OmuH H3 COCYAOB CONEPKHT
HCC/IeLyeMBIl MaTepuaa 2, a BTODOH
€ro MOZelb 3.

KoMmeHcanust MoAesblo TelJI0BO-
ro paCIUHPeHHs MaTepuaJja W map-
NHAMbHOr0 JaBJEHHS MapoB BOJLI
[103BOJISIET PErHCTPHPOBATh Pa3HOCTb
nasaeduss Ap {(cM. XKHMIKOCT. CT.) B
MaHOMeTpe, KakK pe3yJbTar paspe-
KeHHst BO3JyXa B COCyle C IeMeHT-
HBIM MaTepHaJoM, BLI3BAHHOTO KOH-
TPaKUHOHHEIM 3(pdeKToM — COKpalle-
HHeM aBCoJIoTHOT0 06beMa MaTepH-
ana NpH THAPATAUMOHHBIX IpeBpa-
INeHUAX.
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Tak Kak cucremMa 43 JBYX COCYyJOB 3aMKHYTa, TO M3MCHEHHE aT-
MocepHOTO NaBJeHHS B Iporecce TBEDAEHHS He CKa3biBaercs Ha
Pa3HOCTH AaBieHu# Ap.

B KauecTBe MOAeJbHOH CMecH HanboJiee NMPeANOYTHTENIbHO HCIOJb-
30BaTh HCCJAENyeMEbIi MaTepPHaJ B HCXOAHOM COCTOSSHHH (CMech), sa-
MEHHB B HeM IO a6GCoJIOTHOMY 06beMY BSIKyliee Ha TOHKOMOJIOTHIM
KBapleBHIA NecoK 6e3 MPHMeCeH H OAHHAaKOBOH MUCNEPCHOCTHIO.

B Npox3BOACTBEHHBIX YCAOBHUAX NONYCTHMO NMPHMEHEHHEe He TOHKO-
MoJioToro, a Boabckoro uin peuynoro (6es mpumeceil) mecka. Mojnesb-
Has CMecb, 3aTBOPEHHAsl BOMOW, AOJKHAa OHTp, HHepTHOH. s 3toro
OHa NpejBapHTeNbHO NOABEpraercs TelsIoBOH o6pab6oTKe B COCyAe
npu Temnepatype 80°C He meHee 5 u.

Takum o6pa3oM, H3MepeHHE KHHETHKH KOHTDAaKIHMOHHOro o6GbheMa
IH(pdepeHlHaNPHBIM  METOAOM COCTOHT B HENpEPHIBHOM H3MEpPeHHH
Pa3HOCTH JaBJeHHA Ap MeXNy HCCJaelyeMBIM H MOJEJbHbBIM MaTepHa-
JaMH H MOCTPOEHHH 3ABHCHMOCTH THma Ap=f(t), rue t— BpeMs
(yacel, CyTKH).

ViamepeHHs] NpOH3BOASATCS NPH PA3/NHYHBIX TeMmmepartypax (Ho
+100°C) ¥ He orpaHHuMBalOTCI OGBEMOM HCCACAYEMOro MaTepHana.

Huxe paercst onucanve auddepeHuHasbHOrO KOHTPAKTOMETPA,
MeTo[MKa €ro HOAroTOBKH K pa6ore H MpoBepKe, MeTOAHKa H3Mepe-
HHS KOHTDAKUHOHHOrO O0Gb€Ma H ONpeAeJeHHs Ha 3TOH OCHOBe psAla
XapaKTepHCTHK CTPYKTYPHl H NpelejioB NPOYHOCTH IIEMEHTHHX Mare-
pHaJoB.

2. AHODEPEHLIMANLHBIA KOHTPAKTOMETP

2.1. Konctpykuusa npubopa
IIpu6op (4epT. 2) COCTOHT M3 CJEAYIOIIHX OCHOBHHIX GJIOKOB:

FepMETH3HPYEeMbIX COCYNOB €O CTakaHaMH I MJIs HCCIenyeMmoro
MaTepHa/ja M ero Mojeau (oOuHA BHI COCyJa NpHBeJeH Ha uepT. 3);

TepMOCTaTOB 2 — TEIJIOBbIE KaMepbl ISl o0eClieueHUsd 3afaHHOM
remMnepatypsl B AHanasone 20—100°C ¢ oxsaxpaaiowlel CHCTEMON:
pesepByap s BOAb 3, KPaHHl DeryjupoBOuHbie 4, HamopHas JHHUA
5, cnuBHas JHHHA 6, YPOBEHb BOALI B TEpMOCTaTax 7,

KOMOHHHpOBaHHOrO AH(depeRuHaIbHOIO KHAKOCTHOIO MaHOMET-
pa 8 ¢ COGIHHHTENbHHIMH IJIaHraMH 9 H MaHoBakyymMerpamu [0
(sTor 60K NpefHa3HaYeH JJA M3MEPEHHS pPasHOCTH IaBJeHHA Ap
MEXIY COCYN4MH, a TAKXK€ H30HTOYHOIO AABJEHHSA HJIH pa3peeHus
B Ka)XIOM H3 COCYHAOB);

KOMMJ/IeKTa npHOOPOB A/ H3MEPeHHS, 3aMHCH U PEryJHPOBAHHS
TeMIlepaTypH B FepPMETH3HDYeMBIX COCYAax C MaTepHaJoM H ero Mo-
JeNbio;

NIOTEHIIHOMETPOB caMOoIHUIyIHX 1/ u TepMonap 12;

KOMILIeKTa NPHOOPOB I M3MEPEHHS, DEery/UPOBAaHHA H 3ajJaHuA
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KoncTpykTuBHas cxeMa Au(depeHUHANLHOTO KOHTPAKTOMETPA
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Yepr. 2

MOIUHOCTH 3JIEKTPONHTAHHS, [MOABOAHMOrO K TEIVIOBHIM KaMepaM
(TepmocrataM): ammepMetpbl I3, BoJbTMeTpH [4, aBTOoTpaHcdhopMa-
TopH 15 H cTaGHIKH3aTOPHl HanpsiKeHHs 16.

YnpoueHHHH BapHaHT (4epT. 4) nuddepeHIHANBHOrO KOHTPAKTO-
MeTpa, KOTOPbIi MOXKeT ObITb HCNOJB30BAaH B NPOH3BOACTBE IPH KOH-
TpoJie TBepAEHHS GETOHAa B NPONapOYHbIX KaMepaX, COCTOHT H3 KOM-
GHHHDOBAHHOTO AH(MaHOMETPA H ABYX COCYAOB CO CTakaHaMmH. B mpo-
flapOYHYI0O KaMepy MOMeLIaloT TOJbKO COCYHHI.

b o 5



OGwni BHA cocyna KoHcTpyKkTuBHasi cXeMa ynpouieH-
noro Auddepennnaspuoro

KOHTPaKTOMeTpa

1-~cocyn; 2—kpumxa; 3-KpenexHasa ckoGa; Yepr. 4
f—YNODHHR BUHT, S—OpOKJAAAKE; S—WTyuUep

Yepr. 3

22. DnexTpHUeCKass cxeMa npH6Gopa

DnexkTpHYecKas H 3JEKTPOHHAs YacTH npubopa IMpeaHa3HayeHbt
IS 3JIEKTPONUTAHHS TEPMOCTAaTOB, CHHXPOHH3AUHH HX PaboThl M Mmon-
[epXKaHUs PAaBEHCTBA TEMIEPaTyp B COCyAax ¢ MaTepPHalioM H ero
MOJIEJIBIO.

Ha uepT. 5 npuBeneHa sjekTpocxeMa HpHOOpa, KOTOpas COCTOHT
us:

cTabuAH3aTOPOB HanpsiKkenus ¥3, ¥4;

yabrparepmocratos ¥Y1-15 — ¥1, ¥4;

BosbT™eTpoB M 111, HITG6,



amnepmerpos H112, HII5;

MOTeHIHOMETPOB aBToMaTHueckux HI13, HII4,

na6opaTopHex aBTroTpanchopMaropos Tpl, Tp2,

tepmonap XK Tnl, Tn2, Tn3, Tn4.

23. HexoTtopre xapaKTepHCTHKH npué6opa

Juddepenunanbasifi KOHTpaKTOMETp paboTaeT NpPH TeMmiepartype
¥ BJAXHOCTH OKPYXKaloIlell Cpeabl COOTBeTcTBeHHOo oT +5 mo +40°C
g oT 10 no 80%. MakcumanbHasi MOIIHOCTb HarpeBaTesefl TepMOCTa-
ToB cocraBasier 1000 Br. Iluranne TepMocTaToB H INOTEHIHOMETDOB
OCYIIeCTBJIsIeTCSl TepeMeHHBIM HanpsikeHHem 220 B. EMkocTh craka-
HOB coctaBiaseT 1000 cm3. ITonnepxaHHe paBeHCTBA TeMmepaTyp B CO-
cymax ocyuecTBasercsd ¢ morpemHoctbio *0,15°C B nuanasone TeM-
nepatyp 20—100°C.

NMpHHuUnHanbHAA 3neKTpocxeMa NHpdepeHrHanbHoro
KOHTpakToMeTpa

ot Y1 y2 2

6
NIES P

Tn2

n3 Tn4

A
Y ms(y
S U3 i

une

[ Cems ~2208 Cems~2208 =
Y3 Y4
Yepr. 5

C neibio MOBLILIEHHS UYBCTBHTEJBHOCTH JAudMaHOMeTpa M pac-
WIHpEHHs IIKaJBl PAa3HOCTH LaBJeHHH, OH HANOJHSEeTCS MaHOMETpHYe-
CKOH KHIKOCTbIO — NHOyTHAdTanaTOM. UYyBCTBUTENbHOCTb AH(PMaHO-
metpa cocrasasier 13.3 Tla npH MakcHMaJjbHBIX 3HAYEHHSX: Pa3HOCTH
naejennyt 0,013 MIla wu paBjeHHss B cocyhax (110 MaHOBaKyyMMeT-
pam) 0,1 MIla.

MaxkcumanbHOe 3HayeHHe Da3HOCTH YPOBHeH XHAKOCTH B AH(Ma-
HOMeTpe cocTaBasier 750 MM.

MouiHocTs HarpeBaTesed MOXHO peryJanpoBaTb BpyuHyio ot 100
no 1000 Br, uto mo3Bo/sieT 3apaHee YCTaHaBJAHBATb TO ee 3HaueHHe,
KoTopoe ofecreyyBaeT 3aJaHHYI0 CKOPOCTb noabeMa TeMIepaTyphl B
TepMocTaTaXx A0 H30TEPMHYECKOH CTaJHH NPOrpeBa C MOrpemHOCTbIo
+0,5 rpan/u.

PerynupoBanue TeMnepaType B COCYAaX MNPOH3BOLHTCA C HEJbIO
obecredeHHss DPAaBEHCTBA TeMMEpPaTyp cMeceil rasoB (MapoB BOAB H
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BO3/yXa) B KaxkAOM H3 HHX. PerynupyeMblM onpeneneH COCyA C MO-
JleIbHOH CMEChIO, YTO NO3BOJISIET KOPPEKTHPOBAThH TeMIepaTypy Moie-
JH C yYeTOM TeIlJla 5K30TEPMHH, BHIAEJNAIOMIErocss INpH TFHAPATALUB
BSIXKYIIETO B HCCIAEAYyeMOM MaTepHaJe.

BaxxHo#f XapakTepUCTHKOH [AH(p(epeHIHaJbHOr0 KOHTpAaKTOMEeTpa
sBasieTcss o0beM BO3AYLIHOH moAymkH Vg B obenx BeTBsix mpuGopa.
PagsencrBo Vy Hax ucciefyeMBIM MaTepHAaJIOM B €rO MOJENbI0 SIBJsi-
eTcs 00s13aTeJbHBIM YCJIOBHEM, KOTOPO€ HEOOGXOAMMO BHINOJHATH Ip®
NpOBEIEeHNH U3MEDEHHH KHHETHKH KOHTDaKIHH.

Pacnpepenenyne cBo6oAHbIX 06beMOB
B AH(depeHIHaIbHOM KOHTPAKTOMETpe

2

=

Vs
3

I—COECARHATENbRENA B8akyyMamR maanr; 2--Tpy6ka MagmO-

BaKyyMMeTpa; 3—rosioBka RudMaHOMeTpa; 4—pesepBHas Ka-

Mepa; S—Kanuaasp nudMaHOMETPa; 6—YpOBeHb KHIKOCTH

B JAHOMaHOMeTpe; 7—KpHIIKa COCYAa; S8—YpOBeHb CMECH;
9~—cocyn; I10—sopa

Yepr. 6

O0ObeM BO3LYWIHOH NOAYWIKH B KaXAOH BeTBH (uepr. 6) paBew
cymme 06beMOB, He 3aMOJMHEHHBIX MaTepHasoM (MOJeNbi0) H MaHo-
METPHYECKO! KHAKOCTbIO:

Vs= V1+V2+V3+ V4+V5+VS+ %3 (1)



Bce o6beMbl — cjaraeMbele H SBJSIIOTCS KOHCTAHTaMH, 3a HCKJAKO-
yenyrem Vi u V.

Vl = V;_ VO!

rae V’; — KoHcTaHTa — cBOOOXHLIH 006beM TepMETH3HPYeMOro Cocy-
71a, B KOTOPOM COAEpXKHTCS CTaKaH, HalOJHEHHbIA CMechlo,
cmd;
Vo — o6bem BOJEI, KOTOPAs HaJHBAeTCs B COCYJ C IENbI0 yayd-
IIeHHs] CHHXDOHU3alWH HarpeBa o6enx NoAylleK, co3/JaBas
HaJ NMOBEPXHOCTBIO CMECH CJOH BbICOTOH 3 MM Aias 6eToHa
(pacTBOpa) H 5 MM 1151 LEMEHTHOIO KaMHS.

O6bem BO34yXa, BOBJEYEHHOIO Ha CTAJHUH YINIOTHEHHA HCCIEaye-
MOr'o marepunaJia V7, onpeneasiercss no 3aBHCHMOCTH:

Vim (1= K)Vpy

rae V,— oGbeM cMecH, cM3;
Ky — ko3¢ duLyeHT YNJIOTHEHHS] GeTOHHOH (LIEMEHTHOM) CMecH.

IIpu o6beme crakanos 1000 cm® pekomeHnyercsi obecHneduBaThb
3HayeHue Vy B npenenax 300—400 cm3.

24 IlpoBepka npubopa

IlpoBepka mpuGopa MPOU3BOAUTCH HE pexe OJHOFO pa3a B Mecsll.
IIpu 3ToM uMeeTcss B BHAY, 4YTO IIOTEHIIHOMETPH, CTaGHJIH3aTOPHI,
BOJBTMETDPBI, aMIIEPMETpPhl, aBTOTPAHC(POPMATOPHl, KOHTAKTHHE Tep-
MOMETPBI, TEPMONApH,, MAHOBAKYYMMETPB H TE€PMOCTATH IOBEPSIOTCSA
B YCTaHOBJICHHbIE /I HUX CPOKH.

ITosaTomy npoBepka mpuGopa COCTOHT TOJNBKO H3 TpeX 3TamloB:
[IPOBEpPKAa CHCTEMBI «COCYIbl — COEJAHHHTENbHbIE IITaHrH — AHPMaHo-
MeTp» Ha repMETHYHOCTb IIPH KOMHATHOH TeMIlepaType; COBMelleRHas
NpoBepKa HAa repMETHYHOCTh YKa3aHHOH CHCTEMbBI H CHHXPOHHOCTb
HarpeBa BO3IYIIHBIX IOAYIIEK B COCyZax NPH 3aJaHHOM peXHMe Ha-
rpeBa; IPOBepKa Ha HaJMuHe KOHAeHcaTa B IIJaHrax AndmaHoOMeTpa.

IlpoBepka Ha HepBOM 3Talle OCYLIECTBJASETCA CAeAylOUHM obpa-
30oM. Brauane npoBepsercs audMaHOMETD C BAKYyMHBIMH LIIaHTaMH
(gept. 7). Hdast 3TOrO OQMH W3 ULIAHrOB [, OJETHI Ha wWiTyuep 2, me-
PEeKpLIBAaeTCs 3aXKMMOM, a BTOPOH COEJMHSIETCSI C BaKyyMHAacoCoM.
Bentuasimu 3 nepexpbiBaercs coofuieHHe AudmaHOMeTpa ¢ aTMmocde-
poil, a ypaBHHTeJIbHbIM BeHTHJIeM 4 TpPyGKH Kamuaasipel 5 nHGMaHO-
METPa COeIUHAIOTCA MeX1y co6OoH.

BakyymHacocom cosnaercs uzbpiTouHoe gasieHue xo 0,15 MIla,
a paspexenue 10 1-10~* MIla (koHTpOJb IO MaHOBakKyymMMeTpaM 6).
ITocne cospanust AaBiIeHUs UJIM pa3pekeHHs] BTOPOH IMIJAHT IepeKphl-
Baercst 3aXKHMOM, @ YPaBHHTEJbHbIM BEHTHJEM INEPEKPLIBAeTCs €006-
nieHHe MeXAy TpyOGKaMu MaHOMeTpa.

Ecnan B TeyeHHe ojHOro uaca pa3HOCTb YPaBHEHHA MKHAKOCTH B
AndmanoMerpe He NMPEBLICHT 5 MM, CUHTaercsi, YTO TIE€PMETHYHOCTh
andmaHOMeTpa obecneyeHa.
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AHanorHyHbIMH NpHEMaMH OCYILECTBJsSeTCsl NpPOBEpDKa Ha repme-
THYHOCTb CHCTEMBl «COCYJAbl — COeAHHHTEJbHbE UIAHTH — AHPMaHo-
METP».

Ha BTopom 3Tame mpoM3BOAHMTCA COBMellleHHas NMpPOBEpPKa IpPH Io-
BHIIIEHHBIX TeMIepaTypax, KoTopas I03BoJIsfeT TaKkKe OCYyL{EeCTBUTH
BLIGOp MOIIHOCTH HarpeBaTesed, o0eClNeyHBAaMOIIMX 3a4aHHYIO CKO-
pOCTh MoABEeMA TeMIEePaTypbl, €CJH OTCYTCTBYeT NPOrPaMMHBIH pe-
I'yJASTOP.

Huddepenunansubii MaHOMETP
¢ MaHOBaKyyMMeTPaMH

K nacocy

Uepr. 7

Has stot nennm oba CTakaHa HAMOJHAKTCS AHCTHIJIMPOBAHHON
BOLOH ¢ morpelmrHocToio He Bhime *0,5% u repMmeTHsupyercs B cocy-
nax. Jlonyckaercsa pasHOCTb TeMIepaTyphl BOAbl B CTAKAHAX He BhIILE
+0,1°C, a B TepmocraTax He Bhiwe +0,2°C. KoHTaKTHbIE TEPMOMETPHI
TEPMOCTATOB AOJIKHBl GBITb BBICTABJIEHBl TOUHO HA 3aJaHHYIO TeMIle-
paTypy usorepmun, nanpumep, +80°C, a pasHocTb ypoBHEH BOJB B
TEeDPMOCTaTax He AOJKHa NpeBbHLIATh 2—3 MM.
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B npouecce Harpesa BOAB B COCyAaX B T€UeHHEe 3aJlaHHOTO DEKH-
Ma NPOH3BOJMTCHA OTCUET PA3HOCTH AaBJeHHA B JubMaHOMETpPe H
cTponTes rpaduk «coGCTBEeHHOro xola» mpubopa (uept. 8, Kpusas ),
aBTOMAaTHYeCKH BeJeTcs 3alHCh Pa3HOCTH TEMIIepaTyp B COCYAaX H
TeMIiepaTypbl B coCyJe, NpelHa3HaUYeHHOM [JIs HCCIELyeMOro mare-
pHana. PesyabTaThi NpOBEPKH Ha BTOPOM 3Talle CYHTAIOTCS IOJIOXKH-
TeJIbHBIMH, €CJIH Ha IPOTSAKEHHH BCETO peXHMa IporpeBa MaKCHMalb-
Hasl pasHOCTb JaBjeHH# B AH(PMaHoMeTpe He npesoiuaer 30 cM 6. cT,,
a pasHocTb TeMmmepaTtyp — He GoJaee =+0,15°C.

TlonyyenHnbl#i rpadmk NpPH 3TOM HCNOJAbL3YeTCS INPH TOCTPOEHHH
JeHCTBUTENIPHOH KPHBOA KHHETHKH KOHTPAKLUHMH B LIEMEHTHOM Mare-
pHaJie, NOJABEPTHYTOM HarpeBy IO JaHHOMY PeXHMY.

OGHapyXeHHe KOHAeHCATa B IIJaHraX H BepXHeH rojioBKe AHG-
MaHOMeTpa M ero yAajeHHe OCYILECTBJSIOTCA NMyTeM HOPOAYBKH C Io-
Momblo Hacoca. ITposyBKa NmpoH3BOAHTCs NMOOYEpeLHO MO KaxKAOH H3
BETBH IPH OTKPHITOM YDPABHHTEIbHOM BEHTHJIE H INE€PEKDPHITBIX GOKO-
BHIX BeHTHJsX. Llenecoo6pasHo NpH HpoAyBKe OrpaHHYHBATH NOCPEnd-
CTBOM 3aXKHMOB II0JIE3HOE CeYeHHe IIJIAHTOB C TeM, YTOObl B CHeTeMe
C03/1aBajoch u3bniTounoe Aasienue oxkosao 0,00 MIla.

3. U3MEPEHME KMHETMKM KOHTPAKLUMM M KOHTPAKLLMOHHOrO OBBEMA

31.JloaroToBKa K NpPOBENEHHI0O H3IMEPEHHUN

Ilpu6op nosxeH GHITh MORKJIOUEH K 3JEKTPOCETH H BOLOCHaGxKe-
HUIO (pe3epByap MOJKJ/IOYAeTCsi IOCPEJCTBOM ABYX LITAHIOB).

Brauasne Heo6Xx0qMO OTKPHITh BCe BEHTHJIH BEPXHell rOJIOBKH AH-
MaHOMEeTpPa H CHATb KPHIIKH C cocymoB (cM. 4yepT. 3). CrakaHbn mHo-
KDBIBAIOTCSl CMa3Koil A/l NPeNOTBpAlleHHsl CHeIJIeHHs1 MaTephala ¢
ux creHkamu. OJUH M3 CTAaKaHOB HAIOJHAETCH MOMEJBHOH CMECBIO,
noiBepraercss BUOpalHK H BCTaBJsieTcss B cocyd. Bropo#t crakaH Ha-
TIOJIHSIETCS. HCCJIENyeMOil CMeChblo, KOTOpas TaKXKe YIJIOTHSAETCs BHO-
pupoBanHeM. 1o 3aBepuIeHHIO BHODHDOBAHHS ONpeEJeNsieTcsl CTeleHb
YIJIOTHEHHST HcclefyeMol cMecH. 1o DaHHBIM O CTeMeHH YIJIOTHEHHS
CMECH KOppeKTHpyeTcs OGBeM MOJAENbHOH cMecH (yMeHbllaeTcs Ha
Vm(1—Ky) cm3). CrakaH ¢ HcclefiyeMOH CMecChbio BCTaBJSIETCS BO
BTOpO# cocyA. B o6a cocyna nonuBaercss OJMHAKOBOE KOJHYECTBO
Boaul Vy (cm. m. 2.3).

Tlepen repmernsaumeil COCylOB H3MepsieTCs TeMiepatypa o0eux
cMecell, a Takxe aTmocdepHoe AaBieHue (B cM ZO. cT.). I'epmern3sa-
LHs COCYJAOB OCYUIECTBJSIETCS B CJHeAylOIleM MOpsiAKe: MepeKphBa-
10TC ABa GOJBIUMX BEHTHJS, CBSI3aHHbIE C COCYAaMH, C IOMOIIbIO CKO-
6bl ¥ YIOPHOTO BHHTA IE€PMETH3HPYIOTCH CTHIKH <KPBIIIKA—COCYA»,
NepekpLIBAaeTCsl YPABHUTENbHBIM BEHTHJIEM COOOLIeHHe MeXAy TpyO-
KaMH Au(dMaHOMETpa H COCYAbl CO CMECSMH CTaBAT B TEPMOCTATHL.
Bxkaouaiorcss TepMocTaThl, CaMONHIIyIHe NOTEHIHOMETPHl H BHICTaB-
JsieTcs Tpe6yeMasi MOIIHOCTb HarpeBaTenei.
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32 IlpoBeneHne usmMepeHHUH

B npouecce TBepAeHHs GeTOHa HJHM IPYroro IeMEHTHOro Marte-
pHana HM3MepeHHe KMHEeTHKH KOHTPAKIHMH CBOJMTCA K H3MEPEHHIO
Pa3HOCTH jaBJjeHHH B gudpmaHomeTpe. OTCYeT pasHOCTH IIPOHM3BOAHT-
Cs1 BH3YaJbHO IO JIHHEHHOH IIKasne ¢ BH3UPaMy 4epe3 paBHbE IIpo-
MeXYTKH BPEMEHH, YCTaHaBJIHBaeMble B COOTBETCTBHH C JAJHTEJb-
HOCTblO TBepAeHHA. [lo sTum NaHHEIM crpouTcs TrpadHK KHHETHKH
KOHTpakKuuH B BHAe QyHKRuuH Ap;=f(v;) (uept. 8). Ilpu mocrpoenuu
rpapHKa yduThiBaeTcs rpaduk «coGCTBEHHOTO x071a» mpHGopa. 37aech
JKe HaHOCHTCA rpaduK TeMIepaTypHOro pexHMa B BHAE (YHKIHH

ti=f(t:).

KuneTHKa KOHTPAKUMH NPH Pa3JHYHBIX TeMOEpPaTypax H30TePMHU

g™
gy 4Pom B6.om 74._.
DR S R
- ————
Epnm 2 Eonms
A~ .
10 12 T(yacsi)

1—xpHBas <COGCTBEHHOTO XORa» KOHTDaKTOMerTpa; 2, 3, 4—KpHBhe KHHETHKH KOBTDaKOuH
upH TeMmepaType H3OTEDMHH COOTBEeTCTBeREO: 95; 80; 70°C.

YepT. 8

HiaMepenue KoHTpakuMOHHOro o6beMa AV ocymiecrsaserca Koc-
BEHHO, TO eCTb €r0 HCKOMOE SHauYeHHE HaXOAAT IO 3aBHCHMOCTH MEX-
Iy KOHTDaKUUOHHHIM O6bEMOM H BeJHYHHAMHM, NOLBEPraeMhIMM Mpsi-
MBbIM H3MEpPEHHAM:

AVi=—22% s, @

rae Ap; — pasHocTb faBieHHl B nudMaHOMeTpe, cM A6. CT.;
p — aTmocdepHoe HaBJEHHE, CM 6. CT.;
H; — pasnocte ypoBHeit nubytundranara B 1ipmaHOMETpE, CM;
S— n.uoma,u.b BHYTDEHHEr0 cedeHHs TPYOKH nudpmMaHOMeETpa,
cM?;

12



To, T; — temnepatypa (mo KenbBHHY) B cocyZax B HayaJje OMNBITa
H K TpeOyeMOMy MOMEHTY BPeMEHH;
Vg — 06beM BO3AYIIHOH NOAYWIKH B MOMEHT F€pPMETH3alHH CO-
cynos, cm2.

Ilepexox OT H30TepMHYECKOH CTaJHH peXHMa TemioBOR 06paboT-
KH K OXJAaXJAEHHIO OCYLIECTBJSETCS BKJIOUYEHHEM CHCTeMbl OXJaxie-
HHSl TEPMOCTaTOB TakHMM 006pa3oM, 4YTOOLI HANoOp BOAbI OXJAXKIeHHAS
6bl1 6OJIBILIE B TEPMOCTaTe C MOAETbHOH cmechio. Ilpu atom coxpaHs-
I0TCSl BKJIOYCHHBIMH HarpeBaTeJH 3TOTO TEPMOCTaTa, a HarpeBaTesd
TepMocTaTa ¢ HccJellyeMbIMH MaTepHajoM OTKJIyaorcsd. CHHXKEHHe
TeMIepaTyphbl B TE€PMOCTATaX MPOH3BOAMTCS INOJL KOHTPOJEM peryJu-
pYIOLLEro MOTEHIHOMETpPA HIH IPOTPaMMHOIO YCTPOHCTBA.

[Tocsie 3aBepuieHHsT H3MEPEHHS KHHETHKH KOHTPaKIMH OTKJIOYa-
€Tcsl 3JeKTpONHTaHHe H BOJOCHaO:KeHHe NMpUOOpa, OTKPHIBAIOTCS IO-
CJIElOBaTeNbHO YPABHUTEJIbHLIH H GO0KOBhle BeHTHNH. Cocyan H3BJE-
KaloTCs H3 TEPMOCTATOB, CHHMAIOTCA KPBIIIKH, a CTaKaHhl, 6jaaronaps
HX KOHYCHOCTH, JIETKO OCBOOOXKZAIOTCS OT MOAEJBHOH CMECH H HCCJIe-
JIOBAHHOTO MaTepHaJa.

4. ONPEAENEHUE HEKOTOPbIX XAPAKTEPHUCTUK CTPYKTYPbI
M NPERENOB NPOYHOCTHU BETOHA

41. OnpefeneHne XapaKTEpDHCTHK CTPYKTYPH
a) KosuyecTBO XHMHYECKH CBSI3aHHOH BOAbl Mw’'; B HOJSAX OT HC-
m 4
- Wi
XOnHOH Macchl LemeHTa C B MarepuaJe, T0 ecTb L;= c :

L =_L_, A
C/vy—1lyy)

rpe C — macca UeMEHTa B HcclesyeMoM ob6bemMe MarepHana, T;
Yw — IJIOTHOCTb BOAHI B ¢BOGOJHOM COCTOSIHHH, I'/cM3;
yw’ — YCIOBHAs1 CpPelHsisl IVIOTHOCTb XHMHUECKH CBsI3aHHOH BO-
IIBI, T/cM3,
B Taba. | nmpuBeeHH 3HAueHHsS yw’, YCTAHOBJEHHbIE NJIS LEMEH-

TOB Da3JMYHBIX THOOB, THIPAaTHPYIOUUXCS B JHaNas3oHe TeMIepaTyp
10—100°C.

Ta6aumal

Cpennne 3naveHHs napaMeTpoB nepeynakoBkd (npu f<'100°C) H KOHCTaHT FHADaTalHRE
(npu =20°C m pasauanbx 3Havennsx W/C)

£<100°C WiC<0,4 WiC>0,4
Tan neMenta j f— cum?
(r%u’) ”TW—]HW"(—;—) Ly m L, m
AnoMUHaTHHE 1,45 0,31 0,12 } 0,125} 0,132} 0,121
AmoMuHaTHO-anutoBHiE | 1,4 0,28 0,093( 0,148 0,106} 0,137
OGhiunnf (a1HTORMHA) 1,35 0,26 0,076| 0,164| 0,083| 0,160
Beauropms, IIITL 1,3 0,23 0,039 0,21 } 0,043| 0,176
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6) OO6uuii nopoBblit 06veM V; Matepuana
Vi=Vall—K)+C(W|C—Lif1w), (4)

rae W/C — ocraTouHoe BOJOLIEMEHTHOE OTHOIIEHHEe (34 BBIYETOM OT-
CTaHBaHHUS BOALI M BOAOMNOIVIOIMIEHHS 3aIOJHHTENSIMH),
cmd/r.
B) AGconotHbi 0o6beM V,; HOBooGpa3oBaHHA (KpHCTAJJIOTHI-
paroB):
Vni=CLifr (5)

rae f— KOHCTaHTa /sl KaXKIOrO THIIA LIEMEHTa H TeMIEpaTyphl ero
rugparanuu (cM. Tabua. 2):

f= YW"I“TCL,)/L’TW ¢ »

3flech L’ — cpefHee COOTHOLIEHHE IO Macce MEXAY BCell XHMHYECKH
CBSI3AHHOH BOJAOH M COBOKYNHOCTBIO KJIUHKEDHBIX MHHE-
pajioB LieMEHTa B KPHUCTAJJOrHaparax (AJsi LEMEHTOB,
THApaTHPOBaHHBIX Ipu ¢<C100°C 3Hauenue L’ npuuu-
maerca paBHbM 0,4);
Y ¢— WIOTHOCTb LEMEHTHOTO KJIHHKEpa, r/cme.

Ta6bnuma 2

3nauesns koucranr [, A W @ npm Temneparype ruapatauuu go 100°C
H B 3aBHCHMOCTH OT IUIOTHOCTH LEMEHTHOro KiHHKepa y. (r/cm?)

T =2,85 1c=2,90; 1¢=30; 1c=3.5 10=32:
Tun nemenra $=|,14 $=l,16 $=1,2 §=1,24 ﬁ:m
A ] F | 1,582 | 1,55 1,524 | 1,495 | 1,47
TIOMUHATHEH A | 1,38 | 1,205 | 1,285 | 1,273 | 1,264
R F | 1607 | 1,575 | 1,589 | 1,520 | 1,495
JIOMHHATHO-aAUTOBH it 2 1,349 1,330 1,390 1,308 1,998
_— L F | nes2 | 160 1,574 | 1,550 | 1,52
BIAHBIH 3 THTOBH A | 1,377 | 1,35 | 1,355 | 1,345 | 1,333
5 . F | 1,662 | 1,63 1,604 | 1,575 | 1,55
eantossif, LIIILL A | 1,419 | 1,406 | 1,307 | 1,385 | 1,375

r) Iloposriii o6bem V/y; CpOCTKA KPHCTAMJIOTHAPATOB:

Vn=0,39fCL,. (6)
1) O6bem Vi; KanuaIspHEIX IOp B MaTepHaJe:
Vw=C(W/C—AL), )

rae A — KoHCTaHTa AJA KaXJOro THOA LEMEHTa H TeMImepaTyphl ero
ruppatanuu (cM. Taba. 2):

A=0:39f+ 11w,
4



42. OnpeneneHHne nmpejedoB OPOYHOCTH OGeToHa
Ha ONHOOCHOE CXaTHe (pacTsAXEeHHe)

B ocHoBy ompejeneHusi npenesioB MPOYHOCTH INOJIOXKEHBl Pe3ylib--
TaThl KOHTPaKTOMETPHYECKOH oLeHKH L; H cleAyloliasi 3aBHCHMOCTB:

Ll( Wot+Vo L, ) e
Co Ly
Ri=R, , ( W, LV, N L s )
° C,‘ L’ YC‘ )

rae R; — HCKOMBIi NpefeJ NPOYHOCTH HA OJHOOCHOE cxKaTHe (pac-
Tsixxenne), MIla;
Ro— mpenen npoYyHOCTH, NMOJNYYEHHBIH HCMBITAHHMEM 00pasLOB.
6eToHa OJHOTO NPOU3BOJBHOTO COCTaBa, H3TOTOBJEHHOTC:
M3 TeX KOMIIOHEHTOB H HO TOH TeXHOJNOrHH, KOTOphle HC-
MOJIb3YIOTCS NPH HM3TOTOBJEHHH GeTOHa ¢ NpeAeIoM Ipou-
HoctH R;, MIla;
Vo, V; — o6beMbl BOBIeUeHHOro BO3yXa B GETOHHBIX CMeCfX, KOTO-
PBIM  COOTBETCTBYIOT HpeJeJbl NPOYHOCTH 6eTOHOB R; #
RO, CM3;
@ —— [IOKas3aTesb CTeleHH, PaBHBIA 3/, 1y CxKaTha u | mast pac-
TAXKEHHS. i

B npou3BOACTBEHHBIX YC/IOBHAX, KOTAA KO3(()HUHEHT YIVIOTHCHHS
6eTorHOH cMecH He HHKe 0,98, Bo3pacT 6€TOHOB C NpejgenaMH Ipoy-
HOCTH R; U Ry ONHHAKOB, a BOAOLIEMEHTHOE OTHOLIEHHe CpaBHHBae-
MbIX G6eToHOB  HaxouTcs B npefenax 0,25<W/C<<04 wuam
0,4<W/C<1,0, nomycTUMbI CleAyIOLiHe YIPOLIEHHS.

3navenuamu V;/C; u Vo/Cy MoXHO mpeHeGpeub, Li=Lo=L, a 3a-
BHCHMOCTb (8) HMeeT BHA:

R=R Wo/Cot+ L/IL'¥c ©
TN WG+ LIL e

Ilpu Hcmob30BaHHH OGBHIYHOrO MOPTAAHALEMEHTA H  TBEPACHHH
6eToHa B HOPMAJIbHBIX YCJIOBHAX K CPOKY B 28 CYTOK HJH HOCTE ONTH-
MaJbHOH TeIJIOBOH 06pabGoTKH NpH TeMmeparype uaorepMuH +80°C
J00yCTHMO AJIsi Lesell IpaKTHKH 3HaueHHe nmapamerpa L/L’yc B 3aBH-
cumocTH (9) UpHHMMATh pPaBHHIM, cOoTBeTcTBenHo, 0,12 u 0,1.

43.Onpenenenre BONONLEMEHTHOTrO OTHOIEHIH,
ofecneyYydBapmWero nojiyieHHe GeToHa c¢ Tpelye-
MBIM NpefesloM NMPOYHOCTH Ha OLHOOCHOE CXaTHe
(pacTAaxeHHUEe)

MeToUKY DeKOMEHIyeTcs NpPHMEHATb NPH OGecHeueHHH CTACH/IU-
3auud PakTOpPoOB, TO €CTh NpPH NMOCTOAHCTBE BHAA HCXOAHBIX KOMMNO-
HEHTOB GETOHA, TEXHOJIOTHH €ro M3rOTOBJEHHS H YCJIOBHH TBEPIEHHS.
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»
3uauenus uncea N, BO3BefeHHbIX B creneHb /3

Ta6auua 3

3Hauenue
qKcaa

0,9
0,8
0,7
1.0,6
0,5
0,4
0,3
0,2
0,1
0,09
0,08
0,07
0,06
0,05
2.0,04
0,03
0,02
0,01

[Tpumepst (cM. rabu.)

0,855
0,71
0,583
0,465
0,354
0,253
0,164
0,089
0,032
0,0273
0,0225
0,0185
0,0015
0,012
0,008
0,0052
0,0028
0,001

0,868
0,73
0,598
0,478
0,365
0,262
0,172
0,096
0,037
0,0276
0,023
0,019
0,0153
0,0122
0,0083
0,0055
0,003
0,0013

0,880
0,745
0,612
0,489
0,376
0,271
0,181
0,104
0,042
0,028
0,0235
0,0195
0,0156
0,0125
0,0087
0,0057
0,0032
0,0014

1. Nh=0,63%=0,5

0,895
0,757
0,625
0,50
0,386
0,281
0,190
0,111
0,047
0,0285
0,024
0,0199
0,0160
0,0128
0,0089
0,0060
0,0035
0,0015

0,917
0,77
0,638
0,512
0,399
0,292
0,199
0,118
0,052
0,029
0,0245
0,0204
0,0163
0,0130
0,0093
0,0063
0,0037
0,0016

0,932
0,783
0,650
0,524
0,409
0,303
0,208
0,125
0,058
0,0294
0,025
0,0207
0,0166
0,0133
0,0096
0,0066
0,0040
0,0017

2. N*h=0,046°:=0,0099

0,945
0,798
0,663
0,536
0,420
0,313
0,217
0,133
0,064
0,0299
0,0255
0,0210
0,0170
0,0136
0,0099
0,0068
0,0042
0,0020

0,960
0,811
0,677
0,549
0,431
0,322
0,226
0,1411
0,070
0,0305
0,0260
0,0214
0,0173
0,0140
0,0105
0,0071
0,0015
0,0022

0,972
0,826
0,689
0,561
0,442
0,333
0,235
0,149
0,075
0,031
0,0265
0,0217
0,0176
0,0143
0,011
0,0074
0,0047
0,0024

0,984
0,840
0,702
0,573
0,453
0,342
0,244
0,157
0,080
0,032
0,027
0,022
0,018
0,015
0,0115
0,0077
0,005
0,0026



A

3nauenun uticen N, BO3BOAMMbIX B CTemeHb 3/,

Tabnauna 4

3unayenne
YyHcaa

2

3

1,0
1,1
1,2
1,3
1,4
1,5
1,6
1,7
1,8
1,9
2,0
2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0

1,000
1,153
1,313
1,483
1,656
1,837
2,023
2,217
2,415
2,619
2,828
3,043
3,262
3,489
3,718
3,954
4,193
4,436
4,686
4,939
5,196

1,015
1,167
1,331
1,500
1,674
1,856
2,043
2,236
2,435
2,640
2,850
3,065
3,285
3,511
3,740
3,978
4,217
4,468
4,709
4,964
5,222

1,030
1,185
1,347
1,517
1,692
1,874
2,062
2,956
2,456
2,661
2,871
3,086
3,308
3,534
3,763
4,000
4,942
4,486
4,736
4,989

5,248

1,045
1,201
1,364
1,534
1,710
1,893
2,081
2,276
2,476
2,682
2,892
3,109
3,330
3,557
3,789
4,023
4,264
4,512
4,761
5,024
5,275

1,060
1,218
1,381
1,551
1,728
1,911
2,100
2,295
2,496
2,702
2,914
3,130
3,353
3,581
3,817
4,044
4,290
4,536
4,786
5,045
5,300

1,076
1,233
1,397
1,568
1,747
1,930
2,119
2,315
2,516
2,723
2,935
3,152
3,375
3,603
3,835
4,067
4,314
4,560
4,811
5,067
5,327

1,091
1,249
1,414
1,586
1,765
1,949
2,139
2,335
2,537
2,744
2,956
3,163
3,397
3,624
3,859
4,097
4,338
4,586
4,836
5,092
5,353

1,107
1,266
1,431
1,603
1,782
1,967
2,158
2,355
2,557
2,765
2,978
3,197
3,419
3,648
3,882
4,121
4,362
4,609
4,862
5,118
5,379

1,122
1,282
1,449
1,621
1,801
1,986
2,177
2,375
2,578
2,786
3,000
3,218
3,442
3,672
3,905
4,143
4,388
4,636
4,886
5,145
5,396

1,138
1,298
1,466
1,639
1,819
2,005
2,197
2,395
2,598
2,807
3,004
3,241
3,465
3,695
3,929
4,167
4,413
4,660
4,913
5,170
5,431



81

3uauennsi unucen N, Bo3BepeHHLIX B cTeneHb 2/s

Ta6nuygab

3HaueHHe
yucaa

2

3

4

5

- % e ow % ow

- W

o o o OO OO =N WA LT =00 W0

—N WA NN O

-

N
S R o T T T T R T T oY oY

°
S
3

o

e R Foow]
SOO
(=2 R Retel

0,005
0,004
0,003
0.002
0,001

[pumepw (cm, Tabun,)

0,933
0,861
0,787
0.711
0,630
0.543
0,448
0,341
0,215
0,20
0,186
0,170
0,153
0,135
0.117
0,097
0,074
0,046
0,043
0,040
0.0369
0,033
0.0292
0,025
0,021
0,016
0,010

0,939
0,869
0,795
0,719
0,638
0,552
0,458
0,353
0,229
0,202
0,188
0.172
0,155
0,137
0,119
0,098
0,076
0,048
0,0435
0.0403
0,037
0,0333
0,0296
0,0254
0,0214
0,0165
0,0106

0,946
0,875
0,803
0,727
0,647
0, 569
0,468
0,364
0,243
0,204
0,190
0,174
0,157
0,139
0,121
0,100
0,079
0,051
0,0438
0,0406
0,0372
0,0337
0,030
0,0258
0,0219
0,0170
0,0112

0,952
0,884
0,810
0,734
0,655
0,578
0,477
0,375
0,256
0,206
0,192
0,176
0,159
0,141
0,123
0,102
0,081
0,054
0,0441
0,0409
0,0376
0,0340
0,0304
0,0262
0,0223
0,0175
0,0118

1. Nh=(,32%=0,468;

0,960
0,890
0,817
0,742
0,663
0,587
0,488
0,386
0,269
0,207
0,194
0,178
0,161
0,143
0,126
0,104
0,083
0,057
0,0445
0,0412
0,0380
0,0344
0,0308
0,0266
0,0227
0,0180
0,0124

0,966
0,896
0,825
0,750
0,670
0.596
0,497
0.397
0,282
0,209
0.195
0,180
0,163
0,145
0,126
0‘106
0,085
0,060
0,0448
0.0415
0,0383
0,0348
0,0312
0,0270
0,0231
0,0185
0,0130

0,973
0,904
0,834
0.757
0,679
0,604
0,507
0,408
0,297
0,211
0,196
0,181
0,165
0, 147
0,128
0,108
0,087
0,063
0,045
0.0418
0,0386
0,0352
0,0315
0,0274
0,0235
0,0190
0,0136

2. N%=0,017"+=0,066,

OO?OOOOOOOOOOOOOOO
- [\
o] 2]

oo ——
oo (d%]
HCo o

-

0,0454
0,421

0,0390
0,0356
0,0319
0,0278
0,0239
0,0195
0,0142

0,986
0.918
0,846
0.772
0,675
0,622
0,526
0,499
0,319
0213
0.198
0,183
0,167
0,150
0.131
0,112
0,092
0,069
0,0457
0,0424
0,0393
0,0360
0,0323
0,0283
0,0243
0,020
0,0148

0,992
0,924
0,854
0,781
0,703
0,622
0,534
0,438
0,331
0,214
0,199
0,184
0,168
0,152
0,133
0.115
0,094
0,071
0,046
0,043
0,040
0,0363
0,0326
0,0287
0,0247
0,0205
0,0154
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1,000
1,066
1,129
1,191
1,252
1,310
1,368
1,424
1,480
1,534
1,588
1,639
1,691
1,743
1,793
1,842
1,891
1,939
1,987
2,034
2,080

1,007
1,071
1,135
1,197
1,258
1,316
1,373
1,430
1,485
1,539
1,593
1,645
1.696
1,747
1,798
1,847
1,896
1,944
1,991
2,038
2,085

1,013
1,078
1145
1,203
1,263
1,322
1,380
1,435
1491
1,545
1,508
1,650
1,702
1,752
1,803
1,852
1,900
1,948
1,994
2,043
2,090

1,020
1,085
1,148
1,209
1,269
1,328
1,385
1,441
1,496
1,550
1,603
1,655
1,706
1,757
1,807
1,857
1,905
1,953
2,001
2,047
2,094

1,027
1,092
1,154
1,216
1,275
1,334
1,391
1,447
1,502
1,555
1,608
1,661
1,712
1,763
1,813
1,862
1,910
1,958
2,005
2,052
2,099

1,033
1,098
1,160
1,222
1,281
1,340
1,396
1,452
1,507
1,561
1,614
1,666
1,717
1,768
1,818
1,867
1,915
1,963
2,010
2.057
2,103

1,040
1,104
1,167
1,228
1,287
1,345
1,402
1,458
1,513
1,566
1,619
1,671
1,721
1'773
1,822
1,871
1,920
1,968
2,015
2,062
2,108

1,046
1111
1,173
1,234
1,293
1,351
1,408
1,463
1,518
1,572
1,624
1,676
1,727
1,778
1,828
1,876
1,925
1,977
2,019
2,067
2,112

1,053
1,116
1,179
1,240
1,298
1,356
1,413
1,469
1,523
1,577
1,629
1,681
1,732
1,783
1,832
1,881
1,929
1,980
2,024
2,071
2117

1,059
1,123
1,185
1,246
1,304
1,362
1,419
1,474
1,529
1,582
1,635
1,667
1,738
1,787
1,837
1,886
1,933
1,982
2,029
2,076
2,121



IOns onpenenenns W;/C;, xkak H R;, HeOGXONHMO H3TOTOBHTb 3 06-
pasna-6inusHena GeTOHa NPOHM3BOJBHOTO COCTaBa, NMPHHSB €ro BoJjolle-
MeHTHOe oTHolieHHe 3a Wo/Co M HCHBITaTh HX Ha Tpecce (pasphuliB-
HOH MallliHe) K CPOKY B 1—3 CyTOK (NpH HOPMajlbHOM TBepIeHHU)
HJIH TIoC/e TeIoBoil 06paboTKH.

Cpox HCHBITAHHS OJHH CYTKH DEKOMEHAYETCS IIPH HCIONb30BAHUH
BBICOKOQTIOMHHATHBIX ¥ OLICTPOTBEPACIOMIUX IIEMEHTOB.

Pekomennyemoe KOJHYECTBO 06pasUOB JONYCTHMO, €CIH KO3(h-
GULHeRTs YIVIOTHEHHs: GETOHHBIX cMeceil H OQHOPONHOCTb paclipefe-
JIeHHsSI KOMIIOHEHTOB Mo 006beMy ONMHAKOBH, a COCTaB GETOHOB INO
Macce KOMIIOHEHTOB BbII€PXaH ¢ morpemHoctbio +1%. OxHoBpeMeH-
HO C H3TOTOBJIeHHEM OOpa3IOB IPOH3BOAATCS HANOJHEHHS COCYZOB
auddepeHLHaNIBHOTO KOHTPAKTOMETPA ¥ €ro 3alycK.

[TonyyeHHBIX B pe3yJabTaTeé HCIBITAHHH H H3MEpPEHHil Pe3yJbTaToB.
JIOCTAaTOYHO JJIs1 pacyera BOJOLEMEHTHOTO OTHOLIeHHs, obGecleyHBalo-
LIEr0 JOCTHXKEHHE GeTOHOM JII0GOro H3 BO3MOXKHBIX A/ AAaHHOH CTa-
6unusanuy GpaxTopoB, MPEAENOB POUHOCTH.

3aBHCHMOCTb, IO KOTOPO# paccunteiBaerca W;/C;, uMeer o6uui
BHJ:

Li[(Wo+V0)/Co +Lo/L'yc ] _ Vi _ L;
Lo (Ri/Ry)™ G L'y

HJIH pac4yeTroB B yCJIOBHAX NPOHU3BOJACTBA AAaHHAasi 3aBHCHMOCTb HecC-
KOJIbKO yIPOLIaeTcs:
L L
Wi/ci: l(Wo/Co-+ 1(:/@) _ L (1 1)
Ly (R//Ro)™"™ P

Wi/Ci= (10)

rae ¢=L’yc (cM. Taba. 2).
Ilpu ycnoBusxX, ycTaHOBJAeHHBIX HJjis 3aBHcumocTH (9), pacuer
W:/C; npeaenbHo ynpomaercs:

W;/Ci= WO/C°+L1/:> _t
(Ri/Ro)"! 9

C menbi0 YCKOPEHHSI PacyeToB NO 3aBHCHMOCTAM (8—12) pekoMeH-
nyworcs Taba. 3—6, rae NpUBeleHbl 3HAUEHHs UYHCEN, BO3BEIEHHBIX B
cTeneHb 3o U 2fs.

44. OnpeneneHHe XapaKTepPHCTHK 6eTOHa K MO31-
HHM CpPOKaM HODMAaJbHOTO TBEpHAEHHSH

M3 mpuBeaeHAbIX 3aBHCHMOCTE!Hl cleqyeT, YTO IJIsi NPOrHO3HPOBA-
HHSl DA3JIMYHBIX XAPAaKTEDHCTHK K IO3IHHM CPOKaM (eToHa C HCHOJIb-
30BaHHeM KOHTPAaKTOMeTpHYecKoro cmoco6a TpebGyercsi 3HaTb K Hame-
pel 3aiaHHOMY BPEeMEHH KOJHYeCTBO XMMHUYECKH CBSI3aHHOH BOAB L;
B MaTepHaie.

JLast 3TOH HenH HCIOJb3yeTcst 3aBHCHMOCTb CJIEAYIOLIero BHAA:

Li=Lo(—|"nmn Ig Le=lg Lobm (g 5—1g <), (13)

. (12)
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Tabauna 7

(e

T, \mn
3naueHusn (7“) B 3aBUCHMOCTH OT AMAna3oHa BOAOUEMEHTHLIX OTHOUICHHH
0
W THna HeMeHTa
OTHOCHTEALUAN W/C<0,4 WiC >0,4
np(monmmem,nocm
18epaeua
‘i , - Mu1 - S TR Beantosolit - ) b
— Aatowmnarisi| A0 O | ] ATiowmnaTnn) AZOMaTIo” | i) i
“0 ’ m=0,148 m=0,164 m=0,21 ’ m=0,137 m=0,160 m=0,176
2 1,091 1,109 1,120 1,157 1,087 1,100 1,118 1,130
3 1,148 1,177 1,198 1,259 1,142 1,162 1,192 1,213
5 1,223 1,268 1,300 1,403 1,214 1,247 1,294 1,327
7 1,290 1,334 1,376 1,503 1,265 1,306 1,365 1,409
10 1,334 1,406 1,459 1,622 1,321 1,371 1,445 1,500
14 1,390 1,479 1,524 1,742 1,377 1,419 1,524 1,589
21 1,462 1,567 1,644 1,92 1,445 1,817 1,626 1,706
28 1,617 1,629 1,726 2,009 1,496 1,578 1,702 1,795
40 1,585 1,726 1,832 2,168 1,563 1,658 1,803 1,914
60 1,667 1,832 1,959 2,366 1,641 1,754 1,928 2,056
90 1,754 1,945 2,089 2,518 1,722 1,854 2,056 2,208
120 1,820 2,028 2,193 2,729 1,807 1,923 2,148 2,317
150 1,871 2,109 2,270 2,864 1,832 1,986 2,228 2,410
180 1,914 2,168 2,339 2,972 1,871 2,032 2,291 2.489
210 1,950 2,198 2,404 3,069 1,910 2,080 2,350 2,564
240 1,986 2,249 2,455 3,162 1,941 2,118 2,399 2,618
270 2,004 2,291 2,506 3,243 1,968 2,153 2,455 2,673.
300 2,037 2,323 2,541 3,304 1,991 2,178 2,483 2,723
330 2,061 2,355 2,585 3,381 2,014 2,208 2,523 2,767
360 2,084 2,388 2,624 3,436 2,037 2,239 2,559 2,818




rAe Ly — KOJNYecTBO XHMMUECKH CBSI3aHHOH BOAH K CPOKY To NpH
nporsoze L; u 1;<360 cyroxk ciaenyer NpHHHUMAaTh: (A1
aJIOMHHATHOTO H GBICTPOTBEPIEIOIIET0 UEMEHTOB To=1 CcyT-
KH, MJISl aJHTOBOrO To=2 CYTOK, MJsi GeJMTOBOrO. MyLLO-
JIZHOBOTO M LIJAKOMOPTJAAHALEMEHTOB To=3 CYTOK, a AAf
LileMeHTOB ¢ A06aBKaMH, 3aMeJsOIIHMH THApaTalHio Ie-
MeHTa B HayaJbHbI IIepHOJ, 3HadeHHe Tg HAaXOJAHTCS B
npenenax 3—7 CyToK; NPH TPOrHO3UPOBAHHH L; K CPOXY
1;>360 CyTOK (HECKOJbKO /IeT) s BCEX LIEMEHTOB peKo-
MeHAyeTcsl NIPHHHUMATh To=28 CYTOK);

m -—I0Ka3aTesJb CTeNeHY, OTpaxXKaloIliuii  MHHEPaJOrHYecKHH
cocTaB IleMeHTa (ycpeiHeHHble AaHHbEe 00 Lo=L; u m
npuBejeHb! B Tabl. 1);

T; —3aJJaHHO€ BpPEMS, CYTKH.

B rabs. 7 mpuBeaeHbl 3HayeHHs (—:’—)m VIS OCHOBHBIX THIIOB Ie-
MEHTOB. ’

Takum o6pasom, s onpepeneHdsi L; u mocaelyliolero MporHo-
3HPOBAHHA XapaKTepHCTHK OeToHa HeoGX0AUMO C NoMollblo AH(de-
PEHUHaNbHOIO KOHTPAKTOMETpa OIpeneduTb Lo U NPOH3BECTH Dacyer
no 3aBucuMmocTd (13). PexoMenmyercss 3HayeHHe # YTOUHATb B KaX-
JOM YacTHOM CJy4yae.

5. ONPEAENEHUE NAPAMETPOB PEXXMMA TBEPHEHMSI BETOHA
nPU TENNOBJIAYXHOCTHOW OBPABOTKE

51.OnTuManbHass NPONOJXKHTEIbBHOCTb H30Tep-
MHYEeCKOH CcTajiuH

Bpems, K KOTOpOMY NpPHPOCT Pa3HOCTH JaBjieHui Ap NpH 3amaf-
HOfl TeMmmepaType H3oTepMHH He mnpesbimaer 0,02 Ap cM 16. cr./4
NMpUHUMaeTcsl 3a ONTHMAaJbHOe (Tonr). HauuHas ¢ 3TOro BpeMeHH pe-
KOMEHAYeTCs NPUCTYDATh K CHHXKEHHIO TeMIepaTypel, TO ecTb K
TpeThell nocaenHel cTajuu 06paGoTKY.

B kauectBe mpumepa Ha 4epT. 8 mpHBeJeHbl 3 KPUBBIE KHHETHKH
KOHTPaKUHH C YKa3aHHEM Tonr JJIS1 TemIepaTyphl H3orepmuu 70; 80
u 95°C. U3 rpadukoB ciaenyer, uTo B Hayase HaHOOJbLIAS CKOPOCTb
rHApAaTal¥H IEMEHTa MMeeT MECTO NpH Temnepartype nsotepmuu 95°C,
ONHAaKO HauboJiee BbICOKAsl CTENEHb MHApATAlMH IEMEHTA K Tomr — HPH
temneparype usorepmuu 70°C. IloaToMy oKOHuaTesbHOE pelieHHe 06
ONTHMAJIbHOH TNPOLOJIKUTENHLHOCTH IIPHHHMAETC C YYeTOM He TOJIbKO
CPOKOB, K KOTOPbIM THADATALH$ UEMEHTOB PE3KO 3aMeANdeTcs, HO M
CTENeHH THApPaTaUdH IeMEHTa, PHTMa TeXHOJOTHYeCKoro mpouecca,
pacxoia napa M IpelesioB NPOYHOCTH GeToHa (paCYeTHBIX HJH 3Kcie-
PHMEHTAJIBHO YCTAHOBJEHHBIX K CPOKY Togr B KaXKJOM clydae).

52. OTKJNOHeHHEe PEXHUMa TENJOBJAXHOCTHOH 06-
paboTkn 6GeToHa H ero cocTaBa OT 3aJaHHBIX
SHAa4YeHHH
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YcraHOB/IGHHBH  KOHTPAKTOMETPHYECKHM Croco6oM B JsaGoparo-
pHU DeXHM TeIVIOBJa*KHOCTHOH 00paGoTKH 6eTOHa NAHHOrO COCTaBa
JOJMXKEH B IPOHM3BOACTBEHHBIX YCJOBHAX OOECHEYUTb AOCTHXKEHHE K
Togr 33J@HHOTO 3HauYeHUS ApPopr. OTKJIOHEHHe QaKTHUECKOTO 3HAUEHHS
Ap OT 3a1aHHOTO MOXKET ObiTb BbI3BAHO [BYMSl OCHOBHBIMH (akTo-
pamu. IlepBbIM H3 HHX gBJAsieTcs HecOGJIOJAEHHE 3aJaHHOTO PeKHMA
1o BpeMeHH H TemIeparype. B 3Tom ciaydyae, B 3aBHCHMOCTH OT yCJO-
BHH, MOXeT ObITb NIPHHATO pellleHHe O NPOJOJNKEHHH TelaoBoi obpa-
6OTKH /10 NOCTHXKEHHS Pa3HOCTbIO A aBJEeHHH 3HAYeHHS ApPonr HJH IIpe-
KpalieHHH o6paboTKu ¢ 06f3aTebHOH OLEHKOH 10 3aBHCHMOCTH (8)
(paKTHYECKOTO 3HAUEHHS npejeJsa NPOYHOCTH.

BropbiM ¢akTOpoM HpH COOMIOAEHHH 3aJaHHOTO DeXHMa MOXET
SIBUTbCA OTKJIOHEHHE B NO3HDPOBAHHH KOMIIOHEHTOB, B TOM UYHCJE H
1leMeHTa Ha GETOHOCMECHTeIbHOM Yy3ie. B sroM ciayuae onpenenser-
¢l KOJIHYECTBO IleMeHTa B OETOHe MO 3aBHCHMOCTH:

C=—"*%% (14)
Lvg—livw)

3pech 3HaueHHe L NpHHHMaeTcss paBHBIM TOMY, KOTOpOe NpejBapH-
TEJbHO YCTAHOBJIEHO K MOMEHTY Tonr IIPH 3aJaHHOM pacXoJ€ LIEMEHTa.
ITo nanHBIM O ¢ aKTHYECKOM pacxojle LieMEHTa CYAST O JeHCTBUTE/b-
HOM 3HAYEHHH BOJOLIEMEHTHOIO OTHOIUEHHMS, peajbHOM INpejese Mpoy-
HocTH 6eToHa M IPHHHMAIOT pelleHHe O MPOXOJKEHHHM HJH IpeKpa-
UIEHHH TeIJIOBJIa’KHOCTHOH 06paboTki. ONHOBPEMEHHO BHOCATCS KOP-
pPEKTHBBH B [03MDOBaHHE Ha OETOHOCMECHTEJbHOM y3Jje. Eciau pexum
00paboTKH cobawaaercs, a J03HPOBAHHe OCYILIECTBJSETCS B Npefesaax
JONYCKa, TO OTKJOHEeHHE Ap MGXeT ObITb BbI3BaHO H3MEHEHHeM aKTHB-
HOCTH LEMEHTa. Y4eT 3Toro $akropa NPOH3BOLHTCH IO 3aBHCHMOCTSM
(8) u (10) B COOTBeTCTBYIOIIHMH KODPEKTHBAMH cOCTaBa GeToHa.

s uegell KOHTPOJSL peXXHMa TEIJIOBIAXKHOCTHOH 00paGoOTKH MoO-
>KeT ObiTb HCIOJAb30BaHA YJAbTPa3BYyKOBas alllapatypa, OTIPaayHpo-
BaHHas ¢ NoMoumbio A depenIHaJbHOr0 KOHTPAKTOMETPa M TOBepsie-
Masi, KaK [03JeMeHTHO, TaK M IOCPeACTBOM BOCIPOH3BEJEHHSI KPHBOH
KHHETHKH INPOYHOCTH OeTOHAa, NOCTPOEHHOH TaKXe Ha OCHOBE KOHT-
PaKTOMETPHUECKHX H3MEepeHHH.

6. BbIBOP I DEKTUBHLIX ANA AAHHLIX YCNOBUA UEMEHTA
M 3ANOAHMUTENEA

6.1. B6op memernTta

Ha npuHSTHIX 3amOJHHTENSIX H CPAaBHHBAaeMBIX IleMEHTaX H3roTas-
JAHBAIOTCA OETOHHbIE CMECH INPH OJMHAKOBBIX BOAOLEMEHTHBIX OTHO-
IIeHHAX H Ko3(h(UUHeHTaX YNJIOTHeHHs. JlaHHbIe CMeCH NOXBEpraior-
Csl TeNJIOBOH 06paboTKe Mo MPHHATHIM HJH ONTHMAJIbHBIM DEXHMaM.
Hasi 6eToHOB HOPMAaJBbHOTO TBEPAEHHS DPEKOMEHAYeTCsi MpOBeACHHE
KOHTDAKTOMETPHYECKHX H3MepeHHH B teueHHe 3 cyrok. CpaBHHBAIOTCS
NOKa3aTeNu TNOABHXKHOCTH CMeceH, pacxoja LieMeHTa, NPeiesioB Ipoy-
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HOCTH GETOHOB, CKOPOCTH M YPOEHH KHHETHKH KOHTPAaKIHH HJH Xapak-
TEPHCTHKH CTPYKTYphl 0eTOHOB. I10 COOTHOLIEHHIO MOCJERHHX CYAAT
O CTENEeHH HCNOJb30BaHHA FHAPATaIHOHHBIX CBOHCTB TOIO HJIH HHOTO
nemedTa. IIpH QOCTHXKEHHH OJMHAKOBOH CTENEHH THIApPATaluH LEMEeH-
TOB (ompelensieTcss MO KOHTPaKTOMeTpy) GoJiee BLICOKHE aJre3HOHHO-
KQresHOHHBIE CBOHCTBa ofecneyHBaeT TOT II€MEHT, OETOH Ha KOTOPOM
o6aagaer 6GoablIHM InpedeJoM npoyHocTH. [Ipu BHIGOpe IEeMeHTOB
IOPHHHMAIOT BO BHHMAaHHe TaKxKe IPOAOJKHTENbHOCTh TEIJIOBJIAXKHOCT-
HOft 06paGoOTKH, KOTOpasi ofecmeuHBaeT OAMHAKOBYIO CTENEHb THApA-
TalMH LieMEeHTa.

62. Bbi60op 3aNOJHHTEJNEH

Ha npuHATOM LEMeHTe U CPaBHHBAEMBIX 3aNOJHUTENSX H3TOTOB-
ASIOT GETOHHBIE CMECH ¢ OJMHAKOBHIMH HCTHHHBIMH BOJOLEMEHTHBIMH
OTHOLIEHHSIMH M KO3(hQHIHEHTAMH YIJIOTHEHHs. Kak M B Npelniay-
1meM paszesie o6ecleyHBAlOTCA DeXHMBI TBEPAEHHS O6ETOHOB, OJAHHA-
KOBasl CTeNneHb FHAPATallHy LieMeHTa (ompenessiercs M0 KOHTPAKTOMET-
py) ¥ OnpelensloTCA Npefelibl NPOYHOCTH CPaBHHBAeMbIX GETOHOB.

Anre3snoHHO-KOr€3HOHHbIE CBOHCTBA BhIIIE Y TeX 3aloJIHHTeNel, Oe-
TOH Ha KOTODHIX NPH COOJIOJEHHH YKa3aHHBIX YCJAOBHH obJajaer
GonblHM mpenesnoM NpoyHocTH. OKOHYATeJNbHBIH BHIGOP 3aMOJHHTe-
Jel HPOH3BOAAT C Yy4eTOM BOLONOTPE6GHOCTH GETOHHBIX cMecel, COOT-
BETCTBYIOIIEr0 pacxoja LEMeHTa, a TaKXKe CTOMMOCTH 3amoJHHTeNef
1 GEeTOHOB HA MX OCHOBE.

24



ITPHJIOKEHHE

ONPERENEHME NOTPEIUHOCTM M3IMEPEHMS CTPYKTYPHbIX XAPAKTEPUCTMK
M NPOYHOCTH BETOHA

HamepeHust BenHuHH, npeqycMOTPeHHHE METOZHKOH, OTHOCATCA K KJACCy KOCBEH-
HuX u3MepeHnH. JIpH KocBeHHBIX H3MepeHHsX 3HaueHHE HCKOMOH BeJMUMHH MOAYYaloT
Ha OCHOBaHHH H3BECTHOH 34BHCHMOCTH, CBfI3hIBawilefl ee ¢ HPYrHMHA BeJIMYHHAMH,
TOZlBepraeMbMH NDSIMBIM H3JYUCHHUSIM,

OKoH4aTenbHBEI/i HTOT KOCBEHHOTO W3MEPEHHsi CAefyeT u3 OOmell 3aBHCHMOCTH:

Q=2Xq +q £,5%,, (15)

rae Q — HTOroBoe 3HaueHHe HCKOMOH BE€JHYHHH

X o — OUEHKZ UCTHHHONO 3HAYCHHS® HCKOMOW Be/AMUMHE NO H3BECTHOR 3aBuCH-
MocTH (cM. dopMyan 2—I10);
g — cyMMapHas TONpaBKa, paBHasg CHCTEMAaTHUECKON MOTpelIHOCTH H o6part-
Has efi HmO 3HAKY;
{p — KO3 GHIHEHT, OTBeyaloHN 3aTaHHON NOBEPHTeNbHON BEPOATHOCTH P,
S} ——cpejlHee KBaAPATHUECKOE OTKJOHEHHE Pe3VJbTara.
Q
Huxe H3J0oXeH YNPOILEHHHH crnoco6 onpelelicHHS TOFPEIIHOCTH H3MepeHus
CTPYKTYPHBIX XapaKTePHCTHK H NPOYHOCTH Gerona. Criocob WAMIOCTPHpYeTCs Ha IDH-
Mepe onpeieJeHHSI KOHTDAKUHOHHOIO oGbeMa.
[MycTh 3HAaueHHsi BeJHuHH, BXOAsUKX B GopMyay (2), OYAYT CAEAYONIEMH:

H=(70+0,3) cM; Ap=(70+0,3) cM n6. cr.;

V,=(400 +5) cm?; p=(75,13+1,5) cm n6. cT.;

T,=(293+0,2) K; $=(0,125+0,005) cm2. }
7,=(353+0,2) K.

Bce pe3yJbTaTH HaHH €O CPe[HAMH KBaJPATHIECKHMH OTKJIOHeHHaMH. [loacras-
Jas8 B WcxolHyio ¢opMyay (2) cpemuse apHMeTHUeckHe 3HA4YeHHS H3MepSEMHX
ApSMHMH cnoco6aMy BeJHYHH M OKDYIJIeHHBe 3HaueHHd NOCTOSHHHIX, NOJNYZHM
OLIEHKY HCTHHHOIO 3HAYEHHS KOHTPAKUHOHHOrO 0GBEMa

70':22 +70-0,125= 33,45 cw’.
75.183—— —70
393

AV=

OTHOCHTENbHOE CpelHee KBaJpaTHYeCKOe OTKJOHEHHe HTOTOBOTO pe3yJbTaTa
B COOTBETCTBHH C BHpPaXXEHHEM

N Noog Ny Ae g A— A A A
BXsy=0Xs+ 8 Xap+3 Xpyt-8X, + 8Xr, 4+ 38X 7+ 5 Xs (16)
CcOCTaB/fAeT: 2
Vv 2 2 2 2 0,2
2V __( 0,3 ) _‘_(_0_3_‘) _f_(_i_) .{_(__._1’_5__)_{_(___) -
AV . 70 . 70 400 75.-13 293
0,2 \2, 0,005 \2
o) 5 ) =00
353 0,125
SAV = 0,0273 AV =0,0273.33,45==0,91 cn?.




Hror xocseunoro Y3MEpeHHNs 3aMUCHBAETCs B BHAE
AV=(33,45+0,91) cu?.

CHcreMaTHIeCKas NOrpeniHoCTsb, BO3HHKAOMWAad INPH KOCBEHHBIX H3MEPEHHSX,
onpeneaeTca B COOTBETCTBHH C BhipaKeHHeM:
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[TockoJibKy BTOpHE TNPOM3BOAHBIE MO OCTAJbHHIM apryMeHTaM DaBHH HYJIO,
10 ©=0,0098 cm3.
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IMonyyennas BeMHYHHA HaCTOJALKO MaJja, UTO BCe PaBHO NPOINafaeT IOPH OKpYr-
aexnu. [loatomy NPHHEMATCH ©=0, a crenosareapHo §=0.
Uucno crenenell CBOBGOAB IJA KOHTPAKTOMETDHUECKHX H3IMEDEHHA BHINEYKa3aH-

HBIX XaPaKTeDHCTHK MOMKHO HPHHHMATh Rspg=12,5.
Has poeepuTesbHOR BeposTHOCTH P=959% wu3 mapecTHof Tabiuubl pacnpelefe-

uns CTbIOZEHT2 HAXOAHM HHTepnoasiuyed fo95=2,04.
Torna jpoBepuTenbHass NOTPEUIHOCTb COCTABJSET

A —

30,95 ="%0,055AV=2,04.0,91=1,86 cm3
® nTor H3Mepeﬁﬂl:[ MOXHO 3anucath B BHAEC

AV=(33,45+1,86) cm® (P=95%).

Paccuntannass OTHOCHTeJIbHAsE MAaKCHMalbHAas TNIOrpeuIHoCTb HSMepeH}lﬁ CTDVK-
TYPHBIX XapaKTepPHCTHK H HNPOYHOCTH 6eToHa Ha OCHOBe KOHTPAKTOMETPHYECKOTO

criocoba COCTaBasAeT:

1,22 . 1009% = +2,7%;

AV
0. —L . 100%=+3,8%;
L
SV 1000 = +4,3%:
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SV,
4—=2-.100% = + 5,2%:
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sv
5.5 2L 1009% = + 5,4%;
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SV
6.—2 . 100% == +7,0%:

ni

S
7.—2-.100% = + 8,19%.
R

IIpu mosupoBaHMm KOMIOHEHTOB GeTOHa C OTHOCHTeJbHOH NOTpeIHOCThIO +10%

SXqQ

3HaYeHHA —— no nn. 2—7 yMeHbIAlTCs UPHMEPHO BABOE IO  CPABHEHHIO ¢
XQ

npHBEEHHBIMH.



METORUKA

OnpegencHMA XapaKTepHCTHK CTPYKTYPM M Npegencs
npouHocTH GeToHa Ha OCHOBE M3IMEpPEeHHA
KOHTPaKLUMOHHOro obbema

MM 84—76

Penakrop A. JI. Baadumupos
Texunueckuft penakrop B. H. [Ipycaxosa
Koppekrop B. C. Yepras

T-—02749 Camano » Ha6. 17.08.76 Moan. x neu. 18.02.79
1,54 yu.-m3n. x. Tup. 10000

L75 n. A
Lena 8 xom
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