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Hacrosilaas MeTOAHKa IpeAHa3HaueHa AJA HEIPEPLIBHOTO H
3KCIIPECCHOTO OnpeAe/eHHs] XapaKTepHCTHK CTPYKTYpH OeToHa,
pacTBOpa H IEMEHTHOro KaMHs (HmOpOBbIe OOBEMBl, KOJHYECTBO
XUMHUYeCKH CBA3aHHOH BOMAHl, CTelneHb TIHApATAlHU LeMeHTa H
T. A.) U HX TpeleJIOB INPOYHOCTH HaA ONHOOCHOEe CXKaTHe U pac-
TSXKEeHHe B Tpoliecce TBepAeHHS npu Temneparype jao 100°C Ha
OCHOBe H3MepeHUH KOHTpaKUHOHHOrO 06beMa AH(¢epeHIHaJbHBIM
METOIOM.

YKasaHHasi MeTOAHKa NPHTOAHA KaK IJd NPOH3BOACTBEHHEIX,
TaK U JJA HCCIeI0BaTesbCKuX Heaed. K yucay obiaacredl ee npH-
MEHHMOCTH OTHOCSATCSI:  HaIlipaBJeHHOE CTPYKTYpooOpa3oBaHHUe
IEMEHTHBIX MATEePHaJIOB, IIPOrHO3SHPOBAHHE HX OCHOBHLIX CBOHCTB
U METPOJOruyeckoe obeclnedeHwe [POH3BOACTBA IIPOAYKUHH H3
[leMeHTHBIX MaTepHaJoB. B 4acTHOCTH, MO H3MepPeHHBLIM XapakTe-
PUCTHKAM CTDPYKTYPbl IIPOU3BONUTCA  aTTeCTAllisi CTaHAaPTHHIX
o06pa3noB CBOUCTB (IPOYHOCTH, IJIOTHOCTH H T. A.) IJA rpanyi-
POBKH CcHEeLHaJbHBIX CPEACTB H3MepeHus, NpPpUMEeHsAeMHX B KOH-
TpoJe, B TOM 4HCJAe HepaspymampleM, CBOHCTB CTPOHTEJNLHOH
npoayknui. O6pasne, aTTecTOBAHHLIE B KaueCcTBe CTAaHAAPTHHIX,
ABJASIOTCA OCHOBOH NOCTPOEHHUST Ha TpebyeMOM YPOBHE TOUHOCTH
KOPPeJNAINOHHEIX 3aBHCHMOCTEH M aTTeCTAalluH CHelHaJbHBIX
00pasuoBLIX CpencTB, O0eCneuHBAIOMIMX IIpOBENEeHHEe TIOCyAapCT-
BeHHHX HCOBITAHHA H NOBepky pabounx CcPeACTB H3MepeHHH
CTPOHTEJNBHOIO Ha3HAaYeHHH.

©OWUsparenscreo cravpapros, 1977
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METOAUKA

ONPEAENEHMA XAPAKTEPUCTUK CTPYKTYPhI
U NPEREJNIOB NPOYHOCTM BETOHA
HA OCHOBE M3MEPEHMS KOHTPAKLMOHHOTIO OBBEMA

MHA 84—76

1. NPMHUMTIIE GUODEPEHLMASIBHOTO METOAA U3MEPEHMS
KMHETMKM KOHTPAKLLUM

MerTon IpeAnosaraer HCo/Jb30BaHHe MOAEJNbHOH CMECH, KOMIEHCH-
PVIOHIECH TENJNOBOE pacliHpEHHEe HCCAEeRYeMOro MarepHaJa, a Takike
mapuHaJibHOE JaBJjeHHe I1apoB BOAB NPH H3MEHEHHH TeMIOepaTyphl.

Wccnenyempli MaTepHasa ¥ ero MOJAeJab NOMELIAIOTCS B FepMETH3H-

pyeMBle COCYABL.

IIpurnunuanbnas cxemMa npubo-
pa, ofecreynBaplilero H3MepeHlie KHu-
HeTHKH KOHTPaKUHKU auddepeHnunallb-
HBIM METOINOM JOCTAaTOYHO TIPOCTA
(uept. 1.).

Jlea repMeTH3upyeMBIX CcOCV/a
COEJHUHAIOTCH B 3aMKHYTYIO CHCTEMY
XKUAKOCTHEIM U-006pasubiM MaHOMET-
pom /. OIHH U3 COCYIAOB COJEPXKHT
HCCJeAyeMBId MaTepuaJa Z, a BTOPOH
ero MoJeJb J.

KoMmnencanus Mojenbio TelJoOBO-
N0 paclUHPEeHHSA MaTepHaJaa W mnap-
IHAJbY0Or0 JAaBJIEHHS 1apoB  BOJLHI
[I03BOJISIET DPErucTPUpOBaATH PAa3HOCTh
naBjaenuss Ap (CM. KHIKOCT. CT.) B
MaHOMETpPE, KakK pe3yJasTaT paspe-
KeHHst BO3AyXa B COCyle C LeMEHT-
HBIM MAaTepHaJJoM, BEI3BAHHOIO KOH-
TPEAKUHOHHEM 2P (PeKTOM — COKpaue-
HHeM abCoJIIOTHOTO 00beMa MaTepH-
ana npd THAPATAUHOHHBIX TIIpeBpa-
IICHHUAX.,

2 3axK. 144]

HpunnunnajbHas cxeMa
nHbdepeHIHANLHOrO
KOHTPAaKTOMeTpa




Tak Kak cucreMa H3 ABYX COCYAOB 3aMKHYyTa, TO H3MEHeHHe arT-
MOc(epHOro HaBJEHHA B Hporecce TBepACHHs He CKas3biBaercs Ha

Pa3HOCTH HaBJieHHH Ap.

B KauecTBe MOAenbHOH CMecH HaHuboJsee MpeANOYTHTE/ILHO HCIOJb-
30BaTb HCCJAELYEMBIH MaTe€pPHAa/l B HCXOJHOM COCTOSTHHH (CMechb), 3a-
MEHHUB B HeM II0 abCOJIOTHOMY OOBEMY BSIXKVIIEe HA TOHKOMOJIOTHH
KBaplieBhlH necoK 0e3 INpUMECeH H OoAMHAKOBOU AHCIEPCHOCTHIO.

B NpoH3BOACTBEHHBIX VCJAOBUAX AONYCTHMO MPUMEHEHHE He TOHKO-
MOJIOTOr0, a Boabckoro uiu peusHoro (6e3 mpumeceii) necka. Mojaess-
Hag CMechb, 3aTBOPeHHAsA BOAOH, NOJXKHA OHThr HHepTHOH. Hiasa 3rtoro
OHa NpeaBapHTeNbHO NOABEpraercs TelioBod oOpaboTKe B cocyae
npu temnepatype 80°C He MeHee 5 u.

Takum o0Opa3om, H3MepeHUHE KHHETHKH KOHTPAKUHOHHOro o0beMa
IHGPepeHHaNbHBIM METOJAOM COCTOHMT B HENpePbIBHOM H3MEpeHHH
Pa3HOCTH NaBJIeHHH Ap MeXIy HccaelYEeMBIM H MOIEJbHLIM MaTepHa-
JaMH ¥ TMNOCTPOEHUH 3aBHCHMOCTH THna Ap=[(t), rae v -— BpeMs
(yachl, CYTKH).

HamepeHuss NpOH3BOASITCS NPH PAa3JIHYHBIX TeMmmepatypax (Ao
+100°C) u He orpaHHUHBaOTCHA OGBHEMOM HCC/AEAYEeMOro MaTepHanaa.

Huxe naercss onucanue pauddepeHUHAJTbHOrO KOHTPAKTOMETPaA,
METO/IHKa €ro MOJArOTOBKH K paboTe H NMpoBepke, METOAHKA H3Mepe-
HHSI KOHTDAaKUHOHHOro of’beMa H onpelecjeHHsa Ha 3TOH OCHOBe psAja
XapaKTEPHCTHK CTPYKTYPb! H IPENEJOB NPOYHOCTH IEMEHTHHX MaTre-
pHaJOB.

2. AMODEPEHUMANBHMA KOHTPAKTOMETP

2.1. KoHCcTpyKUHsa npubopa
IIpubop (¥epT. 2) COCTOMT M3 CJAEAVIOIIHX OCHOBHBIX OJIOKOB:
repMeTH3HPYEMbBIX COCYAOB CO cTakaHaMmMH [ AJad HCCAENYEMOro

MaTepHaJsa H ero mMojaeau (oOWHA BHI cocyja NpHBeleH Ha 4epT. 3);

TEePMOCTATOB Z — TEINIOBhIe KaMepwl Ajid olbeclnieueHHdA 3ajaHHO#H
TeMnepartypbel B AHanasose 20—100°C ¢ oxnmaxpamoued CHCTEMOH:
pe3epByap Js BOABI 3, KPAHL PeryJHPOBOYHBIE 4, HANOPHAA JHHUA
5, CIUBHas JIHHUA 6, YDOBEHb BOAB B TepMocTarax 7;

KOMOHHHDPOBAHHOIO IHPPEpEHIHAJbHOIO XHIAKOCTHONO MaHOMeT-
pa 8 ¢ coOeAHHHTENbHbBIMH HIJaHraMi 9 H MaHOBakyymmerpaMH [0
(3ToT O/M0K DNpeaHasHa4YeH [HJd H3MEpPeHHS pAa3HOCTH I aBJIeHHH Ap
MEXAY COCYAAaMH, a TakKXKe H3IOBITOYHOrO AABJECHHA HJAH pa3perKeHUd

B Ka)KJIOM H3 COCYAOB);

KOMIJIEKTa NPHOOPOB AJA H3MEpPeHH§, 3a0HCH H pPEeryJHpPOBaHHUS
TEMIIEPAaTypPHl B IepMEeTH3HPYEeMBIX COoCyAax C MaTepPHaJOM H ero Mo-

ACAbIO,

NOTEHIHOMETPOB caMonuuiymux I/ 1 repmonap 12;
KOMIIEKTa NPHOOPOB st H3MEpPeHHs, peryJUpPOBaHHA H 33/JaHHA
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KoHCTpykTHBHAs cxeMa aNddepeHUNnaIbHOr0 KOHTPAKTOMETpa
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Hepr. 2

MOILUHOCTH 3JIEKTPONMHTAHHA, TMOLBOAHMOIO K TEIVIOBHM KaMepaM
(trepMocTaTaM): amnepmetrpbl /3, BoJbTMeTpbl [4, aBTOTpaHCcpoOpMa-
TOpH 15 H cTabHAU3aTOPHl HaANpsiXKeHHd 16.

YnpouweHHHH BapHaHT (4epT. 4) nudpPepeHUHATBHOrO KOHTPAKTO-
METpa, KOTOPBIH MOXKeT OBLITb HCIOJL30BAaH B IIPOH3BOACTBE NPH KOH-
TpoJie TBepJeHHs OeTOHA B NPONApPOYHbIX KaMepaxX, COCTOHT H3 KOM-
GHHHPOBaHHOrO AudMaHOMETPa H NBYX COCYAOB CO cTaKkaHaMmHu. B mpo-
f1aPOYHYIO KaMepy MOMEIA0T TOJbKO COCYHIHI.

2 3



O6wnrk BHA cocyna KOHCTDYKTHBHasi CXeMa yrpouleH-

Horo AudhbepeHNaANbLHOTO
KOHTPAKTOMETpa
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I--Cocya;, 2—kpuimxa; J--Kpenexmasa cko6a; Yepr. 4
{—YUODHKWA BUHT, I—ODPOKJAAZKE, 6—ITVIED '

Yepr. 3

22. DneKTpPHUYeCcKasd cXxeMma nNpHGOPa

DNeKTpHYECKAsT U 3JeKTPOHHAas 4YacTH npubopa MpeaHa3HaYeHb!
JJ1S1 BJIEKTPONUTAHUS TEPMOCTATOB, CUHXPOHHU3AaIHH HX paboThl H MOX-

AEePXKAHUA PABEHCTBA TeMNepaTyp B COCYAaxX ¢ MATEPHAJOM U ero
MO 1EJIBIO. |

Ha yepr. 5 mpHuBenena sjekTpocxeMa npH6Opa, KOTOpas COCTOHT
H3:

cTabuan3aToOPOB HanpsKenus ¥3, ¥4;
yabTpatepmoctaros ¥YT1-15 — ¥1, ¥4,
BosibT™MeTpoB H 111, HIT6;
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amnepmerpoB H112, HII)5;

[IOTeHLLHOMETPOB aBToMaTHuecKux HII3, HII4;

JabopaTtopHelX aBTOoTpaHcopmarTopoB Tpl, Tp2;

tepMonap XK Tnl, Tn2, Tu3, Tn4.

23. HexoTtopboe XapakKTepHCTHKH npuHbopa

JAuddpepeHuuanbabiii KOHTPAKTOMeTp paloTaeT NpH TeMiepaTtype
Y BJaXKHOCTH OKPYXKalolileli cpelbl COOTBETCTBeHHO OoT +5 no +40°C
#H oT 10 mo 80%. MakcumanbHasi MOUIHOCTh HarpeBaTesied TepMOCTa-
TOoB cocTasasier 1000 Br. lluranue tepMocTaTOB H NOTEHIHOMETDOB
OCYILeCTBJISIeTCA TepeMeHHBIM HamnpsaxeHHeMm 220 B. Emkoctb craka-
HOB cocTtaBasieT 1000 cm?. IlopmepxkaHue paBeHCTBa TeMnepaTyp B CO-

cyzax ocyuiectBasercd ¢ morpemHocteio +0,15°C B muanasoHe TeM-
nepatyp 20—100°C.

IIpunuunuanbHas 3jekrpocxema AuddepeHRHaIbLHOrO
KOHTPaKTOMeTpa

. bems ~2208 Cems~2208 .

Y3 ¥4
UepT. 5

C 1ueabl0 MOBHIIIEHHUS YYBCTBUTEJBHOCTH AudDMaHOMETpPa H pac-
IHDEeHHUs WIKaJbl pa3HOCTH [aBJeHHH, OH HAaNoJHSAEeTCS MaHOMeTpPHYe-
CKOH JKHJIKOCTbIO — AHGYTHADTasaTOM. YHyBCTBHTEJNBHOCTL HAH(MMAHO-
MmeTpa coctasasier 13.3 Ila npyM MarcuMmaabHBIX 3HAUEHHSIX: PA3HOCTH
naBjaenu# 0,013 MIla wu paBjesHsas B cocynax (0 MaHOBAKyyMMeT-
pam) 0,1 MIla.

MakcuMaabHOe 3HayeHHe DPAa3HOCTH YPOBHEH XKHIKOCTH B mudpMa-
HoMeTpe coctaBasger 750 MM.

MowiHocTe HarpeBaTeseH MOXHO peryjauposatb BpyuyHyio ot 100
no 1000 Br, uto nmo3BoJaser 3apaHee yCTaHABJAUBATh TO €€ 3HAUYEHHE,
KOTopoe ol0ecneyHBaeT 3a4aHHYI0 CKOPOCTh mnoagbeMa TeMmilepatypbl B
TePMOCTAaTaX [0 H30TEePMHYECKOH CTAaAHH MNporpeBa C INOrpeuIHOCThIO
+0,5 rpan/u.

PerysnupoBanue TeMnepaTyph B COCYAaxXx NPOH3BOAHUTCA C LEJbIO
obecrnieyeHUss pPaBEHCTBA TEeMIEpPaTyp CMecedl rasos (mapoB BOJbl H

3  3ak. 1441 7



BO3/yXa) B KaxKAOM H3 HHX. PerynupyeMmblM OlpeAe]eH COCYA C MO-
NeJIbHOH CMEChbIO, UTO IIO3BOJISIET KOPPEKTHPOBATH TEMIIEpaTypy Mole-
JJU ¢ YYETOM TellJla 3K30TEPMHH, BBIAEJAAWINErocss IIDH THIApaTaiuyn
BSI?KYIIErO B HCCAEAYyEeMOM MaTepHalsie.

Ba>xHo¥ XapakTepUCTHKOH AH(p@EepeHIHalbHOIO KOHTPAKTOMETpa
aBJasieTcs o0beM BO3AVIUHOW MOAYIWKU Vp B o0eux BeTBaAX npubopa.
PasencrBo Vi Hapg uccnenyeMbiM MaTepHalJioM M €ro MoJesbl ABJd-
eTcsl 00d3aTeJbHBIM YC/JI0BHEM, KOTOPO€ HEOOXOAHMMO BHIIIOJHATL IIpW

NIpOBEAECHHUH U3MEPEHHH KHHETHKH KOHTDPAaKIHH.

Pacnpepeaenue cBoOOAHLIX 06bEMOB
B A depeHIHAJIbHOM KOHTPAKTOMETpE

il W W W
-

I—coenHRATEeNbANA BakyyMuuk mMaanr; 2--rpy6ka Maro-

BakKyyMmerpa; 3—roJsioBka audpmMaHoMmerpa; {—pesepBHasg Xa-

Mepa; S—Kanuanap nudMmManHoMmMeTpa:; 6—VpoBeHb KHIKOCTH

B JAHOMaHOMeTpe;, 7—KphilIKa cOCyna; S—YpOBeHb CMECH;
9—cocyn: 10—Bona

Hepr. 6

O6beM BO3AYIIHOM NOAYIUKH B KaxXaod BeTBH (uepr. 6) pasen
cymMmMe 00BLEMOB, He 3alOJIHEHHBIX MartepHasioM (MOMEeNbio) H MaHo-

METPHUECKOH XKUAKOCTBIO!

Va= V1+V2+ V3+ V4+ V5+ Vﬁ+ VT- (1)



Bce o6beMbl — cjaraeMble H 4BJAFIOTCH KOHCTAHTAMH, 33 HCKJIO-
yeguem V, u V.

Vl — V;_ VUJ

rae V') — KoHcTaHTa — cBOOOAHLIA 00beM TEePMETH3HPYEMOrO COCY-
Aa, B KOTODOM COJAEpXKHTCSA CTAKaH, HaOJHEHHBIA CMecChlo,
cM3;
Vo — o6beM BOJABI, KOTOpas HaJHBAeTCS B COCYJ C IEJNbIO YJaYyd-
lIEHHsI CHHXPOHHU3aUWH Harpesa 00eux IOAYIEeK, co3jaBas
HaJ NOBEPXHOCTbID CMECH CJIOH BBICOTOH 3 MM A5 O6eToHa
(pacTBOpa) U 5 MM IJIs LEMEHTHOrO KaMHA.

O6beM BO34yxa, BOBJEYEHHOrO Ha CTaJHH YIJIOTHEHHsA HcCieaye-
MOr'o MarepuaJia Vi, onpeneasercs Mo 3aBHCHMOCTH:

VT:: (1 “‘K3) er

rae V,,— ob6beM cMecH, cM3;
Ky — KO3(pPUIHEHT YIJIOTHEHHS OeTOHHOH (LIEMEHTHOH) CMEecH.

[Ipp o6beme ctakanoB 1000 cm® pekomenayercsi o0O6€eCHeYHBATH
sHaueHue Vg B nnpeaenax 300—400 cm?.

24. IlpoBepka npubopa

[IpoBepka npubopa npousBOAUTCS HE pexe OJHOr0 pa3a B MeCHL.
[Ipu 3TOM uMeeTcs B BHAY, YTO TIIOTEHIUOMETPHI, CTaOHUJAH3ATOPHI,
BOJbTMETPbI, aMIlepMeTphl, aBTOTPpaHCHOPMATOPHl, KOHTAKTHLIE Tep-
MOMETPHI, TEPMOINAPbl, MAHOBAKYYMMETPbI H TE€PMOCTAThl NOBEPAIOTCA
B YCTAHOBJEHHBIE /il HUX CPOKH.

[loaromy npoBepka npubGopa COCTOHT TOJBKO H3 TpeX 3STamnos:
IPOBEPKA CHCTEMBI «COCYIbl — COEAHHHUTEJNbHbIE LIJAHIH — AHPMAHO-
MeTp» Ha FepMeTHUHOCTb NIPU KOMHATHOHM TeMIlepaType; COBMELICHHAas
[IPOBEPKa HA TepMETHYHOCTb YKa3aHHOW CHCTEMBI U CHHXPOHHOCTD
Harpesa BO3AYUIHBIX MOAVIIEK B COCyAax INPHU 3aJaHHOM peXHME Ha-
rpeBa; NPOBEpPKa Ha Ha/JUuyHe KOHAEHCAaTa B UIaHrax audmaHoMeTpa.

[IpoBepka Ha HepBOM 3Talle OCYLIECTBJASETCHA caelylomum obpa-
30M. BHayane mnpoBepsaercss AHdMaHOMETP C BAKYYMHBIMHM IIJJaHTaMH
(uept. 7). das 3Ttoro oauH U3 mjaHroB /, odeThid Ha LUTyuep 2, me-
PEKpbLiBaeTCsl 3a:xXKHMOM, a BTOPOHW COEAHHAETCA C BaKyyMHacoCOM.
BentnasimMu 3 nepekpblBaeTcs coolblueHHe AudmaHomerpa ¢ atMmocde-
pOH, a ypaBHUTEIbHLIM BeHTHJieM 4 TPyOKH Kanuuaadgpel & NHPMaHO-
MeTpa COCAUHAIOTCA MEeXI1Y coboH.

BakyymHacocoy co3jgaercss u3opiTouHoe aapjenne jgo 0,15 Mlla,
a paspexenue 1o 1-10—* MIla (koHTpOJb 1O MaHOBaKyyMMeTpaM 6).
[locne cosnanus naBiieHUs WM pa3peKEHHUS BTOPOU LIJIAHT NepeKpHi-
BaeTCs 34XXUMOM, a4 YPaBHUTEJNbHLBIM BEHTHJIEM IepPEKpPLIBAETCA CO00-
pHleHHe MeXay TpyOKaMu maHOMeTpa.

Ecau B Teuenue OJHOro yaca pas3HOCTb YPaBHEHHH XHUAKOCTH B
AH(PMaHOMETpe HE INPEBLICHT O MM, CUMUTAETCH, UTO TepPMEeTHYHOCTH
JudmaHoMeTpa obecrneyeHa.

3* 9



AHaJlOrHYHBIMH NpHEMAMH OCYILECTBJSIETCA INPOBEPKA Ha TrepMe-
TUYHOCTb CHCTEMBI «COCYJAbl — COCAHHUTEJbHBIE HIJIAHTH — AHDMaHO-
METP>.

Ha BTOpoM 3Tamne nNpoU3BOAUTCA COBMelleHHAs NMPoOBEpKa INPH IO-
BBIIIIEHHBIX TeMIlepaTypax, Koropash NO3BoJiseT TaKiKe OCYIeCTBHTD
BIOOp MOIHOCTH HarpepaTeseH, o0ecneyuBawIlUX 3aZaHHYID CKO-
POCTb MoABbeMa TeMIepaTyphbl, ecaH OTCYTCTBYeT INPOrpaMMHBIH pe-
T'YJISITOP.

AnddepenunanbHbiA MaHOMETP
C MaHCBAaKYyYMMeTpaMH

b
S 7
/ YL s ') - r ‘ -( Iy,
7, e, vt - i W;'.*
Y/ a N/ R
3 Y
K Hacocy

Hept. 7

JJjs ston uenur o0a CTakaHa HANOJHAKTCA AHCTHIAJHUPOBAHHOH
BOJOH C HOrpemHocTbio He Bbllie *0,0% u repmerusupyercss B coCy-
nax. Homyckaercs pasHOCTb TeMIEpPaTypbl BOAbl B CTaKaHaxX He Bbillie
+0,1°C, a B TepmocTtarax He Bhie +0,2°C. KOHTaKTHbIE TEPMOMETPHI
TEPMOCTATOB MAOJIXKHBI ObLITL BBLICTABJEHLI TOYHO HA 33JaHHYIO TeMlle-
paTypy M3orepMuHd, Hanpumep, —+80°C, a pasHOCTb YpOBHEH BOJbl B
TEePMOCTAaTaxX He JOJI2KHA NpeBbHaTh 2—3 MM.
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B npouecce Harpesa BOJAbl B COCYAax B TeYEHHE 3aJaHHOTO PEXKH-
Ma MPOH3BOJHMTCH OTCYET PA3HOCTH JaBJEHHMH B JHPMaHOMeTpe H
CTPOHUTCA I'paduK «COOCTBEHHOrO Xoaa» npubopa (ueprt. 8, Kpusaa 1),
ABTOMATHYECKH BeJeTcs 3aluch PAas3HOCTH TEMIIEpaTyp B COCyIax H
TeMIepaTypbl B COCy/Je, INpeJHa3HauYeHHOM HJ5 HCCAENYEMOro mare-
pHaJia. Pe3yabTaThl NPOBEPKH HA BTOPOM 3TAlle CUHTAIOTCA IIOJOXKH-
TEeJbHBIMH, €CJIH Ha NPOTAKEHHH BCEro peXHMa NporpeBa MaKCHMaJb-
Hasl pa3HOCTb faBJjeHuld B afudManHomerpe He npessimiaer 30 cm ab. ct,
a pas3HocTb TeMmmnepatyp — He Goaee +0,15°C.

IlonydeHHblli TpapuK NPH 3TOM MHCHOAB3YETCH IPH IOCTPOEHHH
JEeHCTBUTEJNbHOU KPUBOH KHHETHKH KOHTPAKUHHU B LEMEHTHOM Mare-
pHaJie, NOJABEPrHYTOM HAarpeBy IO AAHHOMY pPEXKHUMY.

O6HapyxKeHHe KOHJAEHCATA B LLJaHrax U BepXHEU TOoJIOBKEe AH(-
MaHOMeTpa M ero yJaJjeHHe OCYIIECTBJASIOTCA IIyTeM NPOAYBKH C IIO-
MOLIbIO Hacoca. [IpoayBka NMPOH3BOAHUTCS IOOYEPENHO IO KAaXKIAOH U3
BETBU NPH OTKPLITOM YPABHUTEJbHOM BEHTHJIE H IIEPEKPBITHIX OOKO-
BbIX BeHTHAAX. llenecooOpasHo mpu mpoayBKe OrpaHHUYHBATHL IOCPEN-
CTBOM 3aKHMOB IIoJIe3HOEe CeueHHe INJAHrOB ¢ TeM, UTOOBl B CHETeMe
CO3/aBaJioch u30biTOUHOE AaBJjienue okodo 0,05 MIIa.

3. USMEPEHME KMHETMKMU KOHTPAKUMM M KOHTPAKLMOHHOrO OBBEMA

3.1. IloaroToBKa K nNpoBeNeHHIO H3IMEDEeHHH

[Ipubop noaxkeH ObLITh MOAKJIOUYEH K 3JEKTPOCETH H BOJOCHabXKe-
HUIO (pe3epByap MNOIKJAKOUAETCA NOCPEeACTBOM J[ABYX IUJAHTOB).

BHauvaJsie He06XOOUMO OTKPLITH BCE€ BEHTHUJIH BEPXHEH I'OJIOBKH AH(-
MAaHOMETPAa U CHATb KPHIWIKU ¢ cocyaoB (cMm. uepT. 3). CtakaHbl TO-
KPBIBAIOTCS CMAa3koH MJs HNPEeaoTBpallleHHSs CUENJEHHA MaTepuaaa ¢
ux cteHkaMHd. OIHH H3 CTAKaHOB HAIOJHSETCHS MOJAEJBHOH CMecChlo,
noapepraercss BHOpAUMH H BCTaBJsAETCA B COCyA. BTOpo# crakaH Ha-
NOJNIHAETCA HCCJeayeMOou CMEeChlo, KOTOPasd TAaKXKe VIJOTHAETCA BHO-
pupoBanveM. Ilo 3aBeplleHHIO BHODPHPOBAHHUS ONpeaeNsieTcsl CTeNeHb
VIIJIOTHEHHS HccJaeayeMOH cMecH. 110 naHHBIM O CTeneHM YNJOTHEHHS
CMECH KOppEeKTHpyeTcs O0BbeM MOoIeJbHOH cMecH (YMEHbIIAeTcs Ha
Vin(1—Ky) cm3®). CrakaH C HcciaegyeMoH CMEChbI0 BCTaBJsIeTCS BO
BTOpoH cocyld. B oba cocyaa ponuBaercsi OAWHAKOBOE KOJHYECTBO
BOA I VU (CM. II. 23)

ITlepen repmerusanuen CoCyaoB H3MepsieTCd TeMIeparypa o0eHx
cMecel, a Takxe aTMmocpepHoe masJjeHue (B cMm 10. cT.). 'epmeTH3a-
U COCYJAOB OCYUIECTBJISAETCSH B CJAeyIOIEM IOpsiKe: IepeKpbiBa-
IoTCcs JABa OOJbIUUX BEHTHJISA, CBSI3aHHBIE C COCYLAMH, C IOMOIILIO CKO-
Obl 1 YIOPHOI'O BHHTA [EPMETH3UPVIOTCA CTBIKH <«KPBIIIKA—COCYA»,
IepeKPbIBAETCS YPaBHUTEJbHBIM BEHTHJEM COOOLIEHHE MexXAYy TpyO-
KaMH audMaHOMeTpa H COCYAbl CO CMeCsMU CTaBAT B TEPMOCTATHI.
BxawuaoTca TepMocTaThl, caMONUIIyIHe NMOTEHIHOMETPH H BHICTAB-
Jsercd TpebyeMas MOIIHOCTb HarpeparTeseH.
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32. [IpoBeneHue H3MepeHUH

B npouecce TBepaeHHsa OGeTOHa HJAH JAPYTroro HEMEHTHOro Mare-
puajia H3MepeHHe KHUHEeTUKH KOHTPAaKUHH CBOJHTCS K H3IMEPEHHIO
Pa3HOCTH JaBJjeHuil B AH(pmaHomerpe. OTCUeT PasHOCTH NPOU3BOJIHT-
Csl BH3YaJbHO MO JHHEHHOH IIKaJe C BU3HPAMU Yepe3 paBHbE IIpPO-
MEXXVTKH BpPEMEHH, YCTaHaBJHBAaE€Mble B COOTBETCTBHH C JJIHUTENb-
HOCTblO TBepleHHs. Ilo aTuM JaHHEIM crpouTcsi TpadMK KUHETHKH
KOHTpaKUHH B BHAe QYHKUUH Ap;=[(t;} (uept. §). [Ipu mocrpoeHuu
rpapHKa yuyHThIBaeTCs rpaduk «cOGCTBEHHOro Xo071a» mpHOopa. 3aech
XK€ HAHOCHTCA rpaduk TeMIepaTypHoOro pexHMa B BHIAe (QYHKUHWH

ff=f(1','i).

KHHETHKA KOHTPAKUWH NPH PA3JHUYHLIX TeMOEpaTypax H3OTePMHH

0 APem §b.cm

Tl _
&0 - T
o0
4

P - Epnm 2 Eonms
20 - %= 7 4 5 3 1 12 T(4acs)

1—xpHBas «COGCTREHHOTO XOAa» KOHTDaxkToMeTpa; 2, 3, 4—KpHBLle KHHEeTHKH RORTDAKIUE
upH TeMIOepaType H30TEDMHH COOTBETCTBeHRO; 95, 80; 70°C.

UepT. 8

M3MepeHHe KOHTpakUHOHHOro ob6bveMa AV; ocyilecTBasiercd Koc-
BEHHO, TO €CThb €ro HCKOMOE 3HayeHHe HaXONAT IO 3aBHCHMOCTH MEXK-
AY KOHTPAKUHOHHBIM OOBEeMOM H BEeJHYMHAMH, [OABEpraeMblMH Ips-

MbIM H3MEPEHHAM:

A p; Vg
A Vi I T1 L +H£SJ (2)
P—p— Ap;

rae Ap; — pasHocTb JaBJeHHH B JHPMaHOMeTpe, cM A6. CT.;
p — aTMoc{epHoe maBJjieHUEe, cM 6. CT.;
H; — pasHoctp ypoBHed nubytuadranara B 1uhmaHoMeETpe, CM;
S — nngmanb BHYTPEHHEro ceuyeHHsA TPYOKH AHPMaAHOMETPaA,
CM%;

12



To, T; — temnepatrypa (mo KeabBUHY) B cocyAax B HayaJie OIBITA
H K TpeOyeMOMYy MOMEHTY BPEMEHH;
Vg — 06b€M BO3AYIIHOH NMOAYVUIKH B MOMEHT T€PMETH3aLHH CO-
CYJA0B, CMS3.

Ilepexoa OT HU30TepMHYCCKOH CTaIHH pexuUMa TeImvioBOH 06pabor-
KH K OXJIAXKIEHHIO OCYLIECTBJSICTCA BKJAIOUEHHEM CHCTEeMbl OXJaxje-
HHUS TEpMOCTaTOB TakuM ob6pa3oM, YTOOLI Hallop BOABI OXJaXKJIEHUS
Obli1 OOJIBILE B TEepMOCTaTe C MOACJHBHON cMmechio. IIpu 3ToM coxpaHs-
IOTCA BKJIIOUEHHBIMU HarpepaTeJd 3TOT0 TEPMOCTaTa, a HarpesaTeld
TEPMOCTATa ¢ UCCJAELyeMBIMH MaTepuajJoM OTKIAKYaTcd. CHHXKEHHE
TeMIEPaTypbl B TEPMOCTATAX NPOHIBOJMTCA IOJA KOHTPOJEM pPeryJaH-
pyloUulero NoTeHIHoOMeTpa UJau NPpOrpaMMHOIO YCTPOUCTBA.

Ilocne 3aBepuleHUsT U3MEPEHHS KHHETHKH KOHTPAKIUU OTKIKOYA-
€TCd 3JCKTpONUTaHue M BojocHaOKeHHe mnpubopa, OTKPLIBAKTCS IIO-
CJI€10BATEeJbHO YPABHUTENbHBIH H OOKOBbIe BeHTHJIU. COCYALl H3BJE-
KaloTCAd U3 TEPMOCTATOB, CHHUMAIOTCA KPBIIIKYU, a4 CTAaKaHbl, Ojarojaps
UX KOHYCHOCTH, JIETKO OCBOOOXKAAIOTCA OT MOLEJLHOM CMECH H HCCJIC-
JIOBAHHOIrO MaTtepHaJa.

4. ONPEAENEHME HEKOTOPDIX XAPAKTEPHUCTUK CTPYKTYPbI
U NPERENOB NPOYHOCTM BETOHA

4.1. OnnpefeleHHe XapDaAaKTEPHUCTHUHK CTPYKTYDPH
a) KoauuecTBO XMMHYECKH CBSA3aHHOM BOALI Mw’'; B JOJAX OT HC-

m
. Wi
XOJHOH Macchl lleMeHTa C B marepHaJe, TO ecTb L;= - :
AV
L= (3)

CUy g—1/yy)

rne C — macca LeMeHTa B HccaeayemoMm ob6beMe MarepHaJnaa, T;
Vw — ILIOTHOCTDb BOABI B 'CBOOOAHOM COCTOSIHHH, I'/cM3;

vw’' — YCJOBHas cpenHsid IJIOTHOCTh XHMHYECKH CBSI3aHHOH BO-

bl T/cms.

B TabJs. | npuBenenbl 3HaYeHUH Yw', YCTAHOBJEHHEBIE /IS lEeMEH-
TOB pPAas3JIHYHBIX THIOB, THAPATHPYIOIIUXCS B JAHANa30HE TEMIepaTyp
10—100°C.

Tabaumal

Cpeanne 3HavueHHs1 napaMerpoB nepeynakorkH (npu [ <100°C) H KOHCTAHT FHAPATALHE
(npu {=20°C m pa3au4HbHX 3HaueHusx W/C)

f <100°C WiC<0,4 wWiCc>0,4
THN ueMeHTa T l - .Ef’.i:
(I‘[’CME) "TW ”Twrr'( . ) Ly m L, m
AroMHUHATHRHH 1,45 0,31 0,12 ] 0,125) 0,132 0,1;1
ATIOMPHaTHO-3aIHTOBBH 1,4 0,28 0,093| 0,148] 0,106| 0,137
O6piunpfi (ANHTOBRI) 1.35 0,26 0,076 0,164| 0,083 0,160
beauropmi, HITT1] 1,3 0,23 0,039 0,21 | 0,043 0,176
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6) O6mui noposwiit 06beM V; marepuana

Vi=Va(l—K)+C(W/|C—L,)iw), (4)

rae W/C — ocraTouHoe BOJAOLEMEHTHOE OTHOIIeHHe (3a BBIUETOM OT-
CIauBaHHA BOJAbLI H BOJOIOIVIOULEHHS 3aMOJIHHTENAMH),
cMmé/r.
B) AOconoTHHA ob6beM V,; HoBooOpa3oBaHHH (KPUCTAJJOTHI-
paToB):
Vni=CLif: (5)

rge [ — KOHCTaHTa JJs1 KaXKAOro THIIA ILieMeHTa H TeMIlepaTyphl ero
ruipatanuy (cM. taba. 2):

f=0w+1-L) L' tw 7c,

gflecb L’ — cpengHee COOTHOLIEHHE IO Macce MeX/Jy BCeH XHMHUECKH
CBSI3aHHOH BOJOH M COBOKYIHOCTBIO KJHHKEDHBIX MHHE-
pajoB LEMEHTAa B KPUCTANJOTHApPATax (AJS L EMEHTOB,
ruapaTupoBaHublx IHpu {<<100°C 3HayeHHe L’ NpUHHU-
Maercsa paBHbIM 0,4);
Y c— IJOTHOCTb LIEMEHTHOro KJIHHKepa, r/cms.

Taoauma 2

3nauenns koHcraurt f, A M @ npH Temnepatype ruapartauud go 100°C
H B 3aBHCHMOCTH OT IJIOTHOCTH LEMEHTHOro KiHHKepa vy, (r/cm3)

1c=2.85 | 1c=2,90; | v¢=3.0; 10=3.1; 1C=3,2:
Tun nementa STria | omtas | omre | Soian | S-ios
A “ 7| 1582 | 1,55 | 1,524 | 1,495 [ 1,47
HOMURATHHH A | 1,308 | 1,205 | 1,285 | 1,273 | 1,264
o o f bo1eo7 | 1,575 | 1,549 | 1,520 | 1,495
HOMUHATHO-AMATOBRA  » | 1340 | 1330 | 1.320 | 1.308 | 1,298
Ot “ £ | 1,632 | 1,60 1,574 | 1,550 | 1,520
DIAHBIE QIRTOBRE 4 | 1,377 | 1,365 | 1,355 | 1,345 | 1,333
) £ | 1,662 | 1,63 1,604 | 1,575 | 1,55
beantossti, L A | 1,419 | 1,406 | 1,397 | 1,385 | 1,375
l
r) IlopoBuifi 06beM V'n; CPOCTKA KPHCTAMJOTHAPATOB:
Vii=0,39fCL,. (6)
n) O6beMm Vi; KanHAJIAPHLIX MIOP B MaTepHaJIe:

rae A — KoHCTaHTa AJA KaXKJOro THIIa LleMeHTa H TeMNepaTypH ero
ruapaTanuyd (cMm. TabJa. 2):

=O:39f+ 11w,
14



42. Onpenenenue npepedgoB NpouyHocTH OeToHaA
Ha OJAHOOCHOE CXaTHe (pacTsaXeHHE)

B ocHOBy omnpeneseHusa npeaesoB NPOYHOCTH TOJIOKEHBI Pe3yJib--
TATbl KOHTPAaKTOMETPHUUECKOH OleHKH L; H CjIeAyrollass 3aBUCHUMOCTb:.

Li (—W0+V0 'Lﬂ ) 2

+
C L vy

I (Wf+vi_l_ L; )
0 7
C; L Yo

, (8)

rae R; — HCKOMBIA IpeJieJ] MPOYHOCTH Ha OJHOOCHOE cxkaTue (pac-
Ts>Kenne), MIla;
Ro— npenen NpoYyHOCTH, MOJYYEHHBIA HCHbITaHUeM 00pasLoB.
OeToHa OJHOTO TNPOU3BOJBHOTO COCTABd, H3TrOTOBJCHHOIG
H3 TeX KOMIIOHEHTOB H N0 TOH TEXHOJIOFHMH, KOTOpPbIE HC-
NOJb3VIOTCA NPH H3TOTOBJEHHH OeTOHA C NpeaesoM IIpou-
HOoCcTH R;, Mlla;
Vo, V; — o6beMbl BOBJIEUEHHOTO BO34yXa B OETOHHBLIX cMecsiX, KOTO-
PBIM COOTBETCTBYIOT IHpefesibl HPOYHOCTH GeToHOB R;
Rﬁr CMB;
@ —— [I0Ka3aTesab CTeNeHH, paBHBIH 3/ A9 cxaTusg U 1 aad pac-
TAKEHHS.

B npou3BoACTBEHHBIX VCJAOBHAX, KOrAa KO3(Q(QHIMEHT YIJIOTHCHUS
O0eTokHOH cMmecH He HUXe (0,98, Bozpact 6eTOHOB ¢ NpegesaMu Mpoy-
HOCTH R; U Ry OAHHAKOB, a BOJOLIEMEHTHOE OTHOLIeHHe cpaBHHUBae-
MBIX GeToHOB  Haxoautca B npepeaax 0,20<W/C<0,4 wuam
0,4<W/C<1,0, ronyCTHMBI CliefyIONiHe YIIPOLIEHHS.

3uavennsamu V;/C; u Vo/Cy MoXHO npenebpeub, L;=Ly=L, a 3a-
BUCHMOCTb (8) HMeeT BUI:

(9)

Wo/Co+ L/L’ a
Ri'-:Ro( 0/0+/YC).

W;/Ci+ L/L' Ye

[Ipu ucnonb3oBaHHH OOBIYHOrO MOPTAAHAIEMEHTA W TBEPAEHHUK
O6€TOHAa B HOPMAJDbHBIX YCJIOBHSIX K CPOKY B 28 CYTOK HJH MOCJE ONTH-
MaJbHOK TemIoBoi o6pabGoOTKH mpu Temmeparype uaorepmuu —+80°C
JONYCTUMO [JM LeJied NPakKTHKH 3HauYeHHe nmapamerpa L/L’yc B 3aBH-
cuMocTH (9) mpuHEMAaTbh PaBHBIM, COOTBeTCTBeHHO, 0,12 1 0,1.

43. OnpefeneHue BOAONEMEHTHOrO OTHOMEHIHH,
obecneyuBawuiero nojgyyeHue O6eToOHAa ¢ TpeObOye-
MBIM IIpefeagoM NPOYHOCTH HAa OZHOOCHOE CXAaATHE
(pacTaXeHue)

MeToANKY peKOMEHIyeTCs IpPHMeHATb Ipu obeclneyeHHH CTAOHIH-
3aluu (PaKTOpPOB, TO €CTh NPH NOCTOSHCTBE BHAA HMCXOAHBIX KOMIO-
HEHTOB 0€TOHA, TeXHOJIOTHH €ro H3roTOBJIEHHS H YCJOBHH TBEPHAEHHS.
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3HaueHue

YHCJa

)

0 '

il —

3

¥
3nauenns incea N, Bo3BemeHHbLIX B cTeneHb %/,

2 l

Ta6auiwa 3

—

i

—

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

[lpumeps! (cM, Tabn.)

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=0,83"=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

el

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

1 0,125

0,058

0,0204
0,025

0,0207
0,0166
0,0133
0,0096
0,0066
0,0040
0,0017

!
!

2. Nh=0,045°-0,0099

0, 945
0,798
0,663
0,536
0,420
0,313
0,217
0,133
0,064

0,0299 |

0,0205
0,0210
0,0170
0,0136
0, 0099
0,0068
0,0042
0,0020

I

|

{
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3Hauenus umcen N, BO3BOAMMbBIX B cTeneHb %/,

Tabauma 4

Sugsenne j . ' 1 J 2 l 3 J NN l |
10 | 1,000 1,015 1,030 1085 | 1,060 | 1,076 | 1,001 | 1,107 | 1,122 | 1,138
1 1153 1,167 1,185 1,200 | 1,218 | 1,233 | 1,249 | 1,266 | 1,282 | 1298
1 9 | 313 1 331 [ 347 1,34 | 1,381 | 1,397 | 1,414 | 1,431 | 1,449 | 1 466
1 3 483 1,500 1,517 1,53 | 1,551 | 1,568 | 1,586 | 1,603 | 1.621 | 1.639
4 1 656 1 674 1692 1,710 | 1,728 | 1,747 | 1,765 | 1,782 | 1801 | 1819
[ 5 [,837 [,856 1,874 1893 | 1,011 | 1,930 | 1,949 | 1,967 | 198 | 2.005
1.6 2023 2,043 2,062 0081 | 2,100 | 2,119 | 0,139 | 2,158 | 2,177 | 2,197
1.7 9 217 9 236 2,956 2976 | 2,295 | 2,315 | 2,335 | 2,355 | 2375 | 2395
8 2 415 2. 435 9 456 2,476 | 2,496 | 2,516 | 2,537 | 2,557 | 2578 | 2.508
[ 9 2 619 2 640 2 661 2682 | 2,702 | 2,723 | 2,744 | 2,765 | 2,786 | 2.807
2.0 2828 2,850 2 871 20892 | 2,914 | 2,935 | 2,95 | 2,978 | 3.000 | 3.004
2 ] 3,043 3,065 3,086 3,109 | 3,130 | 3,152 | 3,163 | 3,197 | 3.218 | 3,041
2,9 3 269 3,285 3308 3330 | 3,353 | 3,375 | 3,397 | 3,419 | 3.442 | 3,465
2.3 3489 3 511 3,534 3.557 | 3,581 | 3,603 | 3,624 | 3,648 | 3,672 | 3.695
2 4 3 718 3,740 3,763 3789 | 3,817 | 3,835 | 3,850 | 3,882 | 3,905 | 3,929
2.5 3,954 3 978 4,000 4023 | 4,004 | 4,067 | 4,097 | 4,121 | 4143 | 4.167
2.6 4193 4.917 4 042 4,964 | 4,200 | 4,314 | 4,338 | 4,362 | 4388 | 4,413
9.7 4,436 4,468 4,486 4512 | 4,53 | 4,560 | 4,58 | 4,609 | 4.636 | 4,660
2,8 4 686 4,709 4,736 4761 | 4,786 | 4,811 | 4,836 | 4,862 | 4,886 | 4,913
9.9 4,939 4 964 4,989 504 | 5045 | 5,067 | 5,002 | 5118 | 5145 | 5,170
3,0 5,196 5,222 5,048 5975 | 5,300 | 5,327 | 5,353 | 5,379 | 5,396 | 5,431
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3HayeHHs uyucea N, BO3BefreHHLIX B CTeNneHb /g

Tabauua 5

SrLquceﬂHaHe | 0 ' 1 ‘ 2 3 4 5 ‘ 6 I 7 8 ' 9
| | | _

0,9 0,933 0,939 0,946 0,952 0,960 0,966 | 0,973 l 0,979 0,986 0,992
0,8 0,861 0,869 0,875 0,884 0,890 0,896 0,904 0,911 0,918 0,924
0,7 0,787 0,795 0,803 0,810 0,817 0,825 0,834 0,840 0,846 0, 854
0,6 0,711 0,719 0,727 0,734 0,742 0,750 0,757 0,766 0,772 0,781
0,5 0,630 0,638 0,647 0,655 0,663 0,670 0,679 0,687 0,675 0,703
0.4 0,543 0,552 0, 569 0,578 0,587 0,596 0,604 0,612 0,622 0,622

1.0,3 0,448 0,458 0.468 0,477 0,488 0,497 0,507 0,516 0,526 0.534
0,2 0,341 0,353 0, 364 0,375 0,386 0,397 0,408 0,419 0,429 0,438
0,1 0,215 0,229 0,243 0,256 0,269 0,282 0,297 | 0,307 0,319 0,331
0,09 0,20 0, 202 0, 204 0,206 0,207 0,209 0,211 0,212 0 213 0,214
0,08 0,186 0,188 0,190 0,192 0,194 0,195 0,196 0,197 0,198 0, 199
0,07 0,170 0,172 0,174 0,176 0,178 0,180 | 0,18l 0,182 0,183 0,184
0,06 0,153 0.155 0,157 0,159 0,161 0,163 0,165 0, 166 0 167 0,168
0,05 0,135 0,137 0,139 0,141 0,143 0,145 0,147 0,149 0,150 0,152
0,04 0,117 0,119 0,121 | 0,123 0,126 0,126 0,128 0,130 | 0.13I 0,133
0,03 0,097 0,098 0,100 0,102 0,104 | 0,106 { 0,108 | o,110 | 0,112 | 0,115
0,02 0,074 0,076 0,079 0,081 0,083 0,085 0,087 0,088 0,092 0,094

2.0,01 0,046 0,048 0,051 0,054 0,057 0,060 0,063 0,066 0,069 0.07]
0,009 0,043 0,0435 0,0438 0,0441 0,0445 | 0,0448 | 0,045 0,0454 | 0,0457 | 0,046
0,008 0,040 0,0403 0,0406 0,0409 0.0412 | 0,0415 | 0,0418 | 0,421 0,0424 | 0,043
0,007 0,0369 0,037 0,0372 0,0376 | 0,0380 | 0,0383 | 0,0386 | 0,0390 | 0,0393 | 0,040
0,006 0,033 0,0333 0,0337 0,0340 0,0344 | 0,0348 | 0,0352 | 0,0356 | 0,0360 | 0,0363
0,005 0,0292 0,0296 0,030 0,0304 0.0308 | 0,0312 | 0,0315 | 0,0319 | 0,0323 | 0, 0326
0.004 0.025 0,0254 0,0258 0,0262 0.0266 | 0,0270 | 0,0274 | 0,0278 | 0,0283 | 0.0287
0,003 0,021 0,0214 0,0219 0,0223 0.0227 | 0,0231 | 0,0235 | 0,0239 | 0,0243 | 0,0247
0,002 0.016 0,0165 0,0170 0,0175 0,0180 | 0,0185 | 0,0190 | 0,0195 | 0,020 0.0205
0,001 0,010 0,0106 0,0112 0,0118 0,0124 | 0,0130 | 0,0136 | 0,0142 | 0,0148 | O, 0154

| |

[Tpumepnt (eM, Talx,)

1. Nh=(,32":=0,468;

2. N1=0,017"2=0,066,
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1,000
1066
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
1135
1.197
[,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
17145
1.203
1263
1,322
11380
1435
1491
545
1598
1.650
.702
1752
1,803
1,852
1,900
1,048
1,994
9.043
2,090

1,020
1,085
17148
1,209
1,969
1,398
1385
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
2,004

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

1,892
1871
1,920
1,968
2015
2,062
2.108

1,053
1,116
1,179
1,240
1,298
1,356
1,413
1,469
1,593
1,577
1,629
| 681
1,732
1,783
,832
1,88
1,929
1,980
92,024
2.07]
2 117

1,059
17123
1,185
1,246
1,304
1,362
1,419
1,474
1,529
1,582
1,635
1,687
1,738
1,787
1,837
]1886
1,933
1,982

2,029
2,076
2,121



Ins onpenenenuss W;/C;, kak u R;, He0O6XOAHMO H3rOTOBHTb 3 00-
pasua-6aH3Hena OeroHa NMPOM3BOJBLHOIO COCTaBa, NPHHAB €ro BoJOLE-
MeHTHoe oTHouieHne 3a Wy/Cop H HcObiTaTh HX Ha mpecce (paspbiB-
HOH MallliHe) K CPoKy B 1—3 CyTOK (IIpd HOPMAJbHOM TBepIEHHH)
HJIH TIOCJIe TellIoBOH 00paloTKU.

CpoOK HUCOBITAHHSA OAHH CYTKH DPEKOMEHAVETCH IIPH HCHOJIb30BAHUW
BHICOKOQJIOMUHATHHIX ¥ OLICTPOTBEP/ICIONIMX LIEMEHTOB.

Pexomenayemoe KOJHYECTBO 006pas3uoB JAONYCTUMO, €Cau KO03d-
GUUHUEHTHl YIVIOTHEHHS OETOHHBIX CMEcedl U OJHOPOAHOCTb pacipeje-
JIEeHHS1 KOMIIOHEHTOB No0 00beMy OJUHAKOBH, a4 COCTAB OETOHOB MO
Macce KOMIIOHEHTOB BbiepKaH ¢ morpewiHocTtbio *+1Y%. OnnospeMeH-
HO C H3TOTOBJIeHHEM 00paslOB NPOH3BOASTCHA HANOJHEHHS COCYI0B
JU(ppepeHHabHOTO KOHTPAKTOMETpAa H ero 3allycCK.

[losiyuyeHHbIX B pe3y/JbTaTe HCObITAHHH H H3MEPEHHH pe3y/JbTaTOB.
JOCTAaTOYHO MOJigd pacyera BOJOLUEMEHTHOrO OTHOMIEHHs, oleclleuHBalo-
Iero JOCTHKeHHE OeToHOM JI060ro W3 BO3MOXKHBIX AJdA JaHHOU CTa-
Ounu3auuu GakTopoB, MNPEHAESNOB IIPOYHOCTH.

3aBUCHMOCTb, IO KOTOpO# paccuuteiBaeTca W;/C;, umeer oO6UHA
BH]:

W-f = Li[(Wo+V0)/Cy +Lo/L e ] o Vi o L, | (10)

7151 pacueToB B YCJOBHAX NPOU3BOJACTBA JAaHHAsl 3aBHCHMOCTb HeC-
KOJIBKO YIPOLIaeTcs:

W,/C,= Lil(Wo/Cot-Lo/®) _ _Li (11)
Ly (R,[Ro)'"™ P

roe ¢=L'ye (cM. Taba. 2).
IIpu ycnoBusax, yCTAaHOBJIEHHBIX AJid 3aBUCHMOCTH (9), pacuer
W,;/C; npeaenbHO YIPOUIAETCA:

W,/C= oty L (12)
(Ri/Ro)" ¢

C Lenblo YCKOPEHHS pacyeroB NnO 3aBHCHMOCTAM (8—12) pekoMmeH-
ayorcess taba. 3—6, raoe NpHBeAeHBl 3HAYEHUSA UYMCeJ, BO3BEIAEHHBIX B
cTeleHb 3/o u 2/s.

44. OnpeneseHHe XapakKTepHCTHK OeTOHa K NO3A-
HHM CpPOKaM HOPDMAJbHOTO TBEpPAEHHH

M3 npuBegeHHBLIX 3aBHCHMOCTEH CcaelyeT, 4TO AJA NPOTHO3HPOBaA-
HHSI DA3JIMUHBIX XAPAaKTEePHCTHK K II03/{HUM CPOKaM O€TOHAa C HCIOJIb-
30BaHUeM KOHTPaKTOMETpHYecKoro crnocoba TpebOyeTcs 3HaATh K Halle-
pel 3aJaHHOMY BpPeMEHH KOJHUECTBO XHMHYECKH CBSI3aHHOH BOABI Lj

B MaTepuaie.
Jlast 3Tol meau HCHoJb3yeTcs 3aBHCHMOCTb CJACAVIOIEero BHAA:

L£=L0( AL )mmm lg L=lg L,+m (g ©,— 1g t,), (13)

To
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Taonuna 7

T; \n .
3HaueHusn (T) B 3@aBUCHMOCTH OT JHaNa3oHa BOJOUEMCHTHbLIX OTHOUICHHH
0
H Tuna HEMCECHTa

W/C <0,4 wWiC>0,4

OTHocHTEeILUAA
NPoIOAKATEALHOCTDL

']BepJIEHHH . - —— o e N
i ) - M 110~ NMUHB ] beanToBblil i0- b b
— Anowmnarii| ALOEEIATIOT | DO R | nyunonanopus| MoMHaTiA| AZOMEARTIOT | onnd)y | hnLL
0 0 m=0,148 m=0,164 m=0,21 ! m=0,137 m =0,160 m=0,176
9 1,091 1,109 1,120 1,157 | 1,087 1,100 1,118 1,130
3 1148 1,177 1,198 1,259 1,142 1,162 1,192 1,213
5 1,993 [ 268 1,300 1.403 [.214 1,947 1,294 1,327
7 1,290 1,334 1 376 1,503 1,265 1,306 1,365 1,409
10 1334 1,406 1459 1,622 1,321 1,371 1 445 1,500
14 1,390 1,479 1,524 1,742 |,377 1.419 1,524 1,589
21 | 462 1,567 1,644 1792 1445 1,517 1,625 1,706
28 1,517 1,629 1,726 2.009 1,496 1,578 1,702 1,795
40 1,585 1,796 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 92 056
90 1,754 1,945 2’ 089 9’518 | 1,722 1854 92’ 056 9’ 208
190 1,820 2,028 2 193 92.729 1,807 1,923 9 148 2.317
150 1,871 2,109 92.970 92 864 1,832 1,986 92,998 2,410
180 1.914 2 168 2 339 2 972 1,871 92 032 2.991 2 489
210 1. 950 2198 2 404 3. 069 1,910 2.080 9. 350 2,564
240 1,986 2 949 92 455 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 9 673.
300 9 037 2 393 92 541 3, 304 1,991 2.178 2,483 2. 793
330 2 061 9 355 2 585 3,381 2,014 92.208 2 523 9 767
360 2 084 92388 2 624 3,436 2,037 2,239 92 559 2.818




raie Lo — KOJIMYeCTBO XHUMHYECKH CBSiI3aHHOH BOABI K CPOKY To NpH
nporuose L; U 1;<360 cyrok chaeayeT NpPUHUMATL: (414
aJIOMHHATHOrO U OBICTPOTBEpPAECIOLIErO LUEMEHTOB To=1 CyT-
KH, AJIS AJHTOBOrO To=2 CYTOK, AJas OEJHUTOBOro. Mylilo-
JJAHOBOTO M ILJAKOMOPTIAAHAUEMEHTOB Tp=3 CYTOK, & A4
IIEMEHTOB C Ao0aBKaMH, 3aMEeJISAIOIHUMU THApPATAUHIO 18-
MeHTa B HayaJbHBIM MEPHOJ, 3Ha4YeHHe Ty HAXOLHUTCH B
npenenax 3-—7 CYTOK, IPH NPOTHO3HPOBAHUH L; K CpPOKY
1;>360 CcyTOK (HECKOJIbKO JeT) [AJf BCEX LEMEHTOB PEKo-
MEHAYETCA NPHHUMATh To=28 CYTOK);

m -—II0Ka3aTeJb CTEeNEeHH, OTpaxKalwIUUd  MHHepaJOrHYeCKHH
cocTaB ueMeHTa (yCpedHeHHble AaHHBIE 00 Lo=L; H m
npusepeHs! B Tabu. 1);

T; —3aJaHHOE BPEMs, CYTKH.

T m
B tabn. 7 npuBeneHbl 3HAYEHHUA (—f-) IJisT OCHOBHBIX THIIOB Iie-
10

MEHTOB.

Takum obpasoMm, aas onpepenedus L; u mocaeAywollero IpPoTHO-
3UPOBAHHA XapaKTepPHCTHK OeToHa HeoOXOAHMO C NOMOLIbK JAHdde-
PEHIHAJbHOTO KOHTPAKTOMETpa omnpeaenuTb Lo U NPOU3BECTH pacyer
no 3aBucuMocTd (13). PekomeHayeTcsl 3HAUeHHEe #1 YTOUHATb B KaX-
JOM 4YacTHOM cJyyae.

5. ONPEAEJNIEHME NAPAMETPOB PEXXMMA TBEPHAEHMA BETOHA
NPU TENNOBIAYKHOCTHOMN OBPABOTKE

5.1. OnTuManabHasgs NDPOAOJNKHUTEJNbBHOCTbh H30TEDP-
MHYEeCKOH CcTajauu

Bpems, X KoTopoMy NPHUPOCT Pa3HOCTH AaBjaeHUH Ap npH 3ana-
HOH TeMmIlepaTtype u30TepMuu He npesbimaer 0,02 Ap cm 6. cr./u
MPUHUMAETCA 3a ONTHMAJbHOE (Tonr). Hauunas ¢ 5TOro BpeMeHH pe-
KOMEHAYETCs NMPUCTYNATb K CHHXKEHHIO TeMIlepaTypbl, TO ecTb K
TpPEeThed nocaeadeld craguu o6paboTKy.

B kayectBe nmpumMepa Ha 4eprt. 8 npuBejeHbl 3 KPUBBIE KHHETHKH
KOHTPAKIHH C YKa3aHHEM Tonr IS TemIepaTypbl usorepmuu 70; 80
u 95°C. M3 rpacdukoB ciaenyer, 4To B HauaJge HAHOOJbIIAsT CKOPOCTh
rHApaTalyy IeMeHTa HMeeT MecTo NpH Temnepatype usorepmuu 95°C,
OJHAKO HauboJiee BBICOKAS CTEIEHb THApaTalHH EMEHTA K Topr — HNPH
temneparype usorepmun 70°C. IlosToMy oKoHuaTenbHOE pelieHHe 00
ONTHMAaJbHOH NPOJOJIZKHTEJNbHOCTH INPHHHUMAETCA C YUETOM HE€ TOJbKO
CPOKOB, K KOTOPbIM THApaTaluad UEMEHTOB pPe3KO 3aMelJdeTcs, HO H
CTEMNEHHU Tryaparauudu LeMeHTa, pUTMa TeXHOJOTHUYECKOro IHpoilecca,
pacxoza mnapa W IpeaesoB IPOYHOCTH OeToHa (paCyeTHBIX HJH 3KCIIe-
DHMEHTAJbHO YCTAHOBJIEHHBIX K CPOKY Tomr B KaXKJIOM cCJydae).

52. OTKJOHEeHHYE pPEXHUMA TENJOBJAXHOCTHOH 0O06-
paboTku OeTOHAa H €ero cocTapa OT 3aJlaHHBIX
3HAaUYeHHuU
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YCTAHOBNEHHHH KOHTPAKTOMETPHUYECKHM cmocob6oMm B JaGoparto-
pHU peXHM TeIJIOBJAaXKHOCTHOH o0paboTKH OeTOHa JaHHOrO cocCTaBa
A0JKeH B TPOH3BOACTBEHHLIX YCJOBHAX OOECHEUYuTh AOCTHXKEHHE K
Tonr 3aAAHHOIO 3HAUYEHHA Apopr. OTKIOHEHHE (PAKTHUYECKOTO 3HAYEHHS
Ap oT 3aJaHHOro MoOXKeT ObiTb BbI3BaHO JABYMSI OCHOBHBIMH (paKTO-
pamd. llepBbiM H3 HHX aABJAseTcsa HeCcOOJIOJEHHE 3alaHHOTO peXXHMa
NO BpeMeHH H TeMIepatrype. B 3ToM cjaydae, B 3aBHCHMOCTH OT YCJIO-
BHH, MOXKeT ObLITh IIPHHATO peLIeHHe O NPOJOJXKEHHH TelJIoBOH obpa-
6OTKH [0 JOCTHXKEHHS PA3HOCTBIO JaBJIeHHU 3HaYeHHA Apopr HAH Ipe-
KpaluleHHH 06paboTKH ¢ o6s3aTeJbHOH OLEHKOH IO 3aBUCHMOCTH (8)
(GaKTHYECKOTO 3HAYEHHS MpeneJsia MPOYHOCTH.

BTopbiM ¢akTOpoM IHpH COOJIIOAEHUH 3aJaHHOrO pexuMa MOXKeT
ABHTbCA OTKJOHEHHE B IO3HDPOBAHHU KOMIIOHEHTOB, B TOM UHCJIE WM
ileMeHTa Ha 6eTOHOCMECHTeJbHOM Yy3Jje. B 3TOM ciayuae omnpenessier-
€Sl KOJHUYECTBO IleMeHTa B OeTOHe MO 3aBHCHMOCTH:

C=— 2 (14)
Ly —l/yw)

3aech 3HayeHHe L INpHHHMaeTCcsi paBHBIM TOMY, KOTOpOe MpeaBapH-
T€JIbHO YCTAHOBJIEHO K MOMEHTY Tonr IPH 3aJaHHOM pacxoje LEMEHTA.
[Io nanHbiM 0 ¢ akTHUECKOM pacxole LEeMEHTa CYAST O AEHCTBUTE/b-
HOM 3HAYEHHH BOJOLIEMEHTHOrO OTHOILUEHHA, peaJbHOM Ilpejese NPoy-
HOCTH OeToOHa M TNPHHHMAIOT pellleHHe O IIPOA0JXKEeHHU HJIH IpeKpa-
UIEHUU TEIJIOBJAXKHOCTHOH 00paboTkKu. OJHOBPEMEHHO BHOCATCS KOP-
PEeKTHBLl B [03HpOBaHHE Ha OETOHOCMECHTEJBHOM y3Je. Lciau pexuM
o0paboTKH cobJaofaeTcsi, a N103HPOBAHHE OCYLUIECTBJSETCS B Mpepedax
JOIYCKa, TO OTKJOHEHHEe Ap MGXKeT ObITb BHI3BAHO H3MEHEHHEM aKTHB-
HOCTH IeMeHTa. YueT 3Toro GakTopa NPOU3BOAUTCSH MO 3aBHCHMOCTAM
(8) u (10) u coOTBEeTCTBYIOLUHMH KOPPEKTHBAMH cOcTaBa OeTOHA.

s ueael KOHTPOJA peXHMa TEIJIOBJAaXKHOCTHOH oOpabOTKH MO-
KeT ObITb HCIOJb30OBaHa YyJbTpa3ByKOBas anmnapatypa, OTrpaayHpo-
BaHHAs C NMOMOUIbIO AHPPEpPEHIHAJbHOIO KOHTPAKTOMETPA U TOBepse-
Masi, KaKk MO3J€MEHTHO, TaAK U NMOCPEACTBOM BOCIIDOU3BEAECHUS KPHUBOH
KHHEeTHKH NPOYHOCTH OeTOHA, NMOCTPOEHHOH TaKKe Ha OCHOBE KOHT-
PAKTOMETPHUYECKHX H3MEPEHHH.

6. BIEOP dMMEKTMBHLIX ANA AAHHbLIX YCNOBMH LLEMEHTA
M 3ATTONHUTENEN

6.1. Boi6op memeHnTa

Ha npHHATHIX 3aNOJHHTENSIX U CPaBHHUBAEMBIX lleMEHTax H3roras-
JHBAKOTCA OETOHHblE CMECH IPH OJHHAKOBBIX BOJAOHEMEHTHBIX OTHO-
IHeHUAX H KO3 (PUUHEHTAx YyNnJaoTHeHUs. [laHHble cMecH mMoABepraror-
Csl TenJoBOH o6paboTKe Mo NPHHATHIM HJAU OINTHMAJbHBLIM DEXKHMAaM.
Hasi 6eToHOB HOPMAJbHOrO TBEpAeHHS pPEKOMEHJIyeTcsl MpPOBeACHHE
KOHTPaKTOMETpPHYECKHX H3MEpPEHHH B TeueHHe 3 cyTOK. CpaBHHUBAIOTCH
NoKa3aTeNH NOABHXKHOCTH CMeceH, pacxoja LeMmenrta, npenesoB mpou-
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HOCTH OGETOHOB, CKOPOCTH H YPOBHH KHHETHKU KOHTPAKIHMH HJH Xapak-
TEPHCTHKH CTPYKTyphl O€TOHOB. [l0 COOTHOWIEHHIO NOCJAEAHHX CYAAT
O CTENEHH HCHOJH30BAHHS FHAPATAIHOHHBIX CBOHCTB TOTO HJH HHOTO
nemenTta. IIpn nocTuxkeHWH OJHMHAKOBOH CTENEHH THApPATALHH LEMEH-
TOB (OonpeneJssercs MO KOHTPAKTOMeTpy) OoJiee BLICOKHE aAre3HOHHO-
KQI'e3HOHHbIE CBOHCTBa ofecrneduBaeT TOT LEMEHT, OETOH Ha KOTOpPOM
obgamaer OOJNbIIHM npexeaoM npoyHocTH. Ilpu BLIOOpe HEeMeHTOB
IPHHUMAIOT BO BHHMAaHHe TaKXe NPOAOJKHTEJbHOCTh TEIJ0BJAaXKHOCT-

HOH 00paboTKH, KoTOopas obecrneyHBaeT OAHHAKOBYK CTelNeHb THApA-
TallUU LIeMEHTa.

6.2. Broi6op 3anodHUTENEH

Ha npuHATOM LeMeHTe U CPABHUBAaEMbIX 3aNOJHUTENAX H3TOTOB-
AAI0T OGeTOHHbIE CMECH ¢ OAUHAKOBHIMH HCTHHHBIMM BOJOUEMEHTHBIMH
OTHOLIEHUSAMH H KO3IP(PHUHUEHTAMH YIJIOTHEHHS. KAk H B Mpeabigy-
1eM paszaesie o6ecleyuBalOTCA pPeXXUMbl TBepHAEHHS OETOHOB, OJHUHA-
KOBas CTENEHb FHApaTaldy LeMeHTa (ompenensieTcs 10 KOHTPaKTOMET-
pPY) H OIpeAesdioTCsd Ipeaelbl NPOYHOCTH CPABHHBAEMHIX OETOHOB.

Anre3aOHHO-KOre3HOHHbIE CBONCTBA BhILIE Y TeX 3alOJHHUTENEeH, Oe-
TOH Ha KOTOPBIX HPH cOOJIOJEHHH VYKa3aHHBIX VYCJIOBUH oO0Jajaer
O0JILIUHM MNpenejoM NPoyHOCTH. OKOHUaTeJbHBIH BbIOOP 3alOJHUTE-
JI€H NPOH3BOAAT C YYETOM BOAONOTPEOHOCTH OETOHHBIX CMeceH, COOT-

BETCTBYIOILLETO pacxoJa IlleMeHTa, a TaKxXe CTOMMOCTH 3alloJHHUTeNeH
U 0€TOHOB Ha HX OCHOBeE.
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IHPHJIO)KEHHE

ONPERENEHMUE NOrIPEILUHOCTU M3IMEPEHMA CTIPYKTYPHbLIX XAPAKTEPUCTMK
U NPOYHOCTHA BETOHA

HMaMepenusa BeanunH, npelycMOTpeHHHe METOAHKOH, OTHOCATCH K KJACCY KOCBEH-
HBIX U3MepeHHH. IIpH KOCBeHHBIX H3MepeHHAX 3HaueHHe HCKOMOH BeJWUHHBI TOAYYAIOT
Ha OCHOBAHHH H3BECTHOH 34aBHCHMOCTH, CBSI3LIBAKIIEH ee ¢ JPYrUMH BeJHYHHAMH,
NOoABEepraeMhiMH HNDSIMBIM H3JYUYEHHAM.

OKOHuaTeJbHBIH MTOT KOCBEHHOIO W3MepeHHus chAeayeT u3 ofied 3aBUCHMOCTH:

Q=Xq +q +¢,5%,, (15)

rae 0 — HTOroBoe 3HaYeHHe HCKOMOHN BeJHYHHH:

X ¢ — OLEHKa HCTHHHOrO 3HAUeHHS HCKOMOR BeJAMYMHH IO H3BECTHOH 3aBHUCH-
MocTH (cM. ¢opMyan 2—10);
g — CyMMaphasi NONpaBKa, paBHAf CUCTEMATHUECKOH MMOrpellHOCTd H obpar-

Hafd el MO 3HAaKYy,
{p — KO3 dHIKHEHT, OTBEYAIOIUMHA 3a0aHHOH MOBEPHTEJbHOH BepOSTHOCTH P;

S? — cpeJiHee KBaApPATHYECKOe OTKJOQHEHHe De3y bTaTa.

¢
HHXe H3/10XeH YINPOWEHHWH Ccnoco6 onpejelieHHs TOTPelIHOCTH H3MEpPeHHs

CTPYKTYDHbIX XapaKTeDHCTHK H npouHocTH OeroHa. Cnoco® HAMIOCTPHPYETCH Ha IDH-
Mepe cHpeneJeHusd KOHTPAKUHOHHOIoO obheMa.
[lycTe 3HaueHus BeJHUHH, BXoAsilux B dopMyay (2), OyAyT CACAYIOOLAMH:

H=(70+0,3) cm; Ap=(70+0,3) cMm nm6. c¥
Ve=(400+3) cM?; p=(75,13+1,5) cMm n6. cT.;
=(293+0,2) K; $=(0,125+0,005) cm?2. }
T,=(353+0,2) K

Bce pe3y/bTATH HaHH €O CPeIHHMH KBaJADATHUYECKHMH OTKJIOHeHHAMH. [loacras-
JA8 B HCXOAHYIO GopMyay (2) cpenudHe apHMeTHYeCKHe 3HAUCHHS H3MepAeMHX
NMpAMBIMH clocobaMy BeJHYMH U OKpYIJIEeHHhie 3HayeHHd NOCTOSAHHHX, HOJY4HM
OLleHKY UCTHHHOrQO 3HAYEHHS KOHTPaKUHOHHOro 06beMa

AV = ___Zozgg 1 70-0,125= 33,45 cMm?.
75.13 —70
393

OTHOCHTENbLHOE CpeAHee  KBalpaTHYECKOe OTKJOHEHHe HTOTOBOI'0 pe3yJbraTa
B COOTBETCTBHH C BHD&}KEHHBM

3Ky — X2 1 b XAP+BXVB+BX + 5X7 + 8X g+ b Xs (16)

COCTaB/AAECT!

K7, 2 Y/ 2 2 2
sa‘v_(o,s)Jr(o,s)_F(s )_,_( 1,5 >+(0’2)+
AV 70 70 400 75.13 293

0,2 \*, 0,005 \*
—l—(——‘—-) +{-—-—00 )::—-.0,0273;
353 - 0,125

SAV = 0,0273 AV =0,0273-33,45=0,91 cm?.




HTor xocBeHHOro M3MepeHHS 3alMCHIBAETCR B BHJIeE
AV=(33,45+0,91) cm3.

CHcTeMaTHYeCKash NOrpelHOCTb, BO3HHKAIOMIAS NPH KOCBEHHHX  H3MEPEHHSX,
ONnpeResieTcd B COOTBETCTBHH C BHIDAXKeHHEM:

| w7/ 02 F \ 2 1 [/ & AV 2 AV
9:-——- A e et | —— 2 v =y )
2 2( 2 )S'Sa"' 2 [( J p? )S‘ﬁ_ ( o T3 )ST1+
3: AV 32 AV
T ( 2 )S%‘g+ ( 0 Ap? ) SzAﬁ]- (17)

[TockoAbKY BTOpPLIe MNPOU3BOAHBIE MO OCTaJbHbBIM apryMeHTaM paBHH HYJIIO,
T0 ©=0,0098 cm3,

[ [ AV AV AV AV 33,45 . -,
9=-—-—( Sty S Sk - ;-——-——sip):(————* 1,524
2\ p 72 72 OTs pAp2 (75-13):

1 38,85 g op g 39,49 oy 39489 35) 000098 cu®.
2932 3532 702

[TonryuenHas BeNHYHHA HaCTOJALKO Mana, 4TO BCe PaBHO Nponajgaer NPH OKPyr-
jgeuuu. IlostoMy npuaumMaerca €©==0, a ciepoBaresbHo g={).

Usicsio crenenell cBOOOALI AMA KOHTPAKTOMETDHYECKHX H3MEpeHHfi BHINEYKA3aH-
HBIX XapaKTepPHCTHK MOMXHO NDHHHMATE Rypg=12,5.

Jlnsg poBepuTesbHOR BepOATHOCTH P=950; u3 u3BectHoB Ttabanub pacnpejneJe-
Hug CTeIOJEHT2 HAXOAHM HHTepnoasiuMed #ogs5=2,04.

Torna noBepHTENbHAsT HOrPelIHOCTL COCTABJASET

A —

30'952f0195$AV:2,04-0,91=1,86 cMm3
¥ HTOr U3MEepEeHHUH MOXKHO 3alUdcaTh B BHIE

AV=(33,45+1,86) cm3 (P=95%).

PaccunTanHasi OTHOCHTEJNbHast MAaKCHMaJbHas IMOrPenIHOCTb H3MEpeHHH CTDVK-
TYDHBIX XaDAaKTEPHCTHK M NPOYHOCTH OeTOHA Ha OCHOBE KOHTPAKTOMETDHUECKOro
criocoba CcOCTaBJgeT;:

S
l.—— - 100% = +2,7%;
AV
Sy
D ——— . 100% =+3,8%:
L
3.9V 1000 = +4,3%:
Vi
SV i
4.— = 100% = + 5,29%:
Vi
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= +9,4%;
SVt 1009 —
5.—

%

ni -_i7,0

SV . 1009 =

6‘ 5 = + §8,1%.
Sk . 10094 —
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METORHNKA

OnpegeneHns XapaKTrepMCTHMK CTPYKTYPM M Npejenos
npouHocTH 6eTOHa HA OCHOBE M3MepeHKA
KOHTPAKUMOHHOro obnrema

MM B84—76

Penakrop A. JI. Baadumupos
Texnnueckud pepakrop B. H. Ilpycaxosa
Koppektop B. C. Yepnas

T-—02749 Caauo B na6. 17.08.78 MNMoan. x neq. 18.02.77 1,75 n. A
1,594 y4.-H3A. X. Tup. 10000 l{era 8 xom.

Opaena <«3max Ilogwera» HMapateancTBO CcTrauaapToB. Mockea, I1-557, HosenpecneacxsR nep. 3
Tru. <MockoBcxuf nevatTwmx». Mocxsa, Jiaasr nep,, 6. 3ak. 1441



