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BBEOEHWUE

AvcunnnmHa «TexHonorua 3anosfiHuTenen 6eTtoHa», B COOT-
BETCTBUMN C TpeboBaHusMn deaepanbHOro rocyaapCTBeHHOro obpa-
30BaTe/IbHOr0 CTaHAapTa BbICWEro nNpodgeccuoHanbHOro obpasosa-
HUS K CTPYKTYpe OCHOBHOM 06pa30BaTe/NlbHOM MporpaMMbl MOAro-
ToBKM 6akanaBpa no HanpasfeHuto «CTpoUTeNbCTBO», OTHOCUTCS K
6a3oBoM 4YacTn npodeccMoHanbHOro y4ebHoro uukia u obecneyu-
BaeT JIOrMYecKyld B3aUMOCBSI3b MexAay AUCUUMIIMHaMKU BCeX Yy4deb-
HbIX LIMK/OB.

Llenbto n3ydeHnss aucumniunHel sensetca opmmpoBaHme y 6a-
KanaBpa 3HaHWMM O BNNSHUM OCHOBHbIX CBOWCTB 3anoO/fIHUTENEN Ha
CBOMCTBa 6€TOHa M pacTBOpa, @ TaKXe YMEHUN NPUMEHSTb 3TW 3Ha-
HWUS MO BbIOOPY M MCMOJSIb30BAHMIO MO Ha3HAYEHUIO 3aMOSIHUTENEN B
KOHKPETHbIX YCI0BMAX NPON3BOACTBA.

B pe3ynbTaTte n3yyeHuns ANCUUNInUHbI CTYAEHTbI AO/KHbI:

— FPaMOTHO MCMONb30BaTb TEOPETUYECKUE MOSIOXKEHNS paHee U3Y-
YEHHbIX AUCUMMINH BCEX Y4yebHbIX LMKNOB OCHOBHOM 06pa3oBa-
TE/bHOW MPOrpamMMbl;

— pauUnoHanNbHO M 3(EKTMBHO pelaTh NMpakTndeckue 3agadnm B 06-
NnacTu TexHonnornm 6eToHa un ene3obeToHa;

— NpaBUNbHO MPUMEHSITb OCHOBHbIE HOPMATUBHbIE AOKYMEHTbI (roc-
YAapCTBEHHbIE CTaHAAPTbl, CBOAbI NMpaBws, CTPOUTENbHbIE HOPMbI U
npaBuna, OTpac/eBble HOPMbl TEXHOMOMMYECKOro NpoeKTUpoBaHns n
Ap.), pernamMeHTUpytoLwme TEXHONOMMIO NpoM3BOACTBa BETOHA U Xe-
ne3o06eToHa;

— FPAaMOTHO BbIMOMHATL U ODOPMAATbL MHXKXEHEPHO-TEXHUYECKME WU
3KOHOMWUYECKME PacCUEThI;

— LMPOKO WCMO/b30BaTb MeponpusiTusl, HanpaBAeHHblE HAa 3KOHO-
MUIO U paUMOHANbHOE UCMONb30BAHME SHEPreTUYECKNX U CblPbEBbIX
PECYpCoB, a TaKXXe Ha CHWXEHWEe TPyAOEeMKOCTU NPOU3BOACTBEHHbIX
NpoLeCccoB.
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[Ans npenogaBaHns AUCUMNAMHBI HA Kadeape npeayCMOTPEHbI
TPaAMLMOHHbIE TEXHONIOTMM B paMKax ayAMTOPHbIX 3aHATUA U CaMo-
CTOSATENbHON paboTbl CTYIEHTOB.

AyONTOpPHbIE 3aHATUS BK/IOYALOT:

— JleKuMn, Ha KOTOpbIX npenodasaTeNb pacKkpbiBaeT Hambonee
CNOXHbIE BOMPOCHI ANCUMMNANHBI, AAET PEKOMEHAALNN O TOM, Kaknum
06pa3oM CTyAeHTbl A0MKHbI paboTaTb C PEKOMEHAYEMOWN NUTepaTy-
pou;

— nabopaTopHble paboTbl, NpeaHa3Ha4vyeHHble A7 npuobpeTeHus
CTyAeHTaMn HaBblkoB paboTbl Ha NnabopaTopHOM 060pyAOBaHUM, a
TaKke 06paboTKM NOyYEHHbIX Pe3y/bTaToB.

CamocTosaTenbHaa pabota CTyAeHTOB 3a04HOM (hopMbl 0by4e-
HUS BKNIOYaeT B cebsl moaroToBKy K 3awmuTe nabopaTopHbiX paborT,
KypCOBOIO NMPOEKTa N 3K3aMeHY.

JTabopaTtopHasa paboTa BbIMOSHAETCA CTyAeHTaMWu nocne usy-
YeHMS TEOPETMYECKOro MaTepuana n OTBETa Ha TECTOBbIE BOMPOCHI,
NPpUBEAEHHBIE B METOANYECKNX YKa3aHusX. Mo 3aBeplueHumn nabopa-
TOpHOW paboTbl NpoBOAUTCA cobecefoBaHME C KaXAbIM CTYAEHTOM
ANS OLIEHKWN €ro KOMMETEHTHOCTU MO AIAHHOW AUCLMIIIMHE.
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OBWME METOOANYECKUE YKA3AHUA

JlabopaTtopHyto paboTy Ao aucuunivHe <«TexHOsIOruMs 3a-
nonHutenem 6eTroHa» CTyaAeHTbl 3a04HOM (OpMbl 0By4YeHUs Mo
npodwunto «Mpon3BOACTBO CTPOUTESNbHBIX MaTepuanoB, MU3AENNA Y
KOHCTPYKUMI» HanpaBneHnss «CTpouTeNbCTBO» BbIMOMHSAOT U Npea-
CTaBNSAOT ANS NPOBEPKM B CPOKM NpeayCMOTpPeHHble y4ebHbIM nna-
HOM — B MepuoA MeXay YCTaHOBOYHOW M 3K3aMeHALMOHHOWN ceccus-
MW COOTBETCTBYHIOLLEro cemMecTpa.

JlTabopaTtopHyto paboTy cneayeTt BbINOAHATL B COOTBETCTBUMU C
3aaHNSIMWN, YCTAHOBJSIEHHBbIMW HACTOSLUMMN METOANYECKUMU YKa3a-
HUSIMW,

OT1yeT no nabopatopHon paboTe cneayet obopMNATb PyKOMMUC-
HbIM CNOCOH60OM B OObIYHOM YYEHMYECKOM TETpaau C NOnsMn, obbe-
MOM 12-14 cTtpaHuu. onsa npeaHasHadeHbl 4519 BO3MOXHbIX 3aMe-
YaHUW npenoaaBaTensl, PELEH3MPYIOWEro KOHTPONbHY0 paboty. K
obnoxKe TeTpaan AoMKEH BbiTb NPUKIEEH 3aMONHEHHbIW CTYAEHTOM
ApNbIK, hopMa KOTOPOro yCTaHOB/IEHA W BblAAETCS [AEKaHaTOM WH-
YXEHEPHO-CTPOUTENBHOrO pakynbTeTa.

Mpn HanNncaHuM oT4YeTa NO NabopaTopHoM paboTe, pekoMeHay-
€TCS PYKOBOACTBOBATbLCSA KOHCMEKTaMU NIEKLUMI, @ TaKxe ydyebHuKa-
MW, y4ebHbIMM MOCOBMSIMU N CNPABOYHMKAMM, CNIUCOK KOTOPbLIX Mpwu-
BEIEH B KOHLE HACTOALIMX METOANYECKMX YKa3aHnn. CTyAeHT Takxke
MOXXET CaMOCTOSITENIbHO BblbMpaTb y4ebHYIO 1 CNPaBOYHYIO NnTepa-
TYpY WU PYKOBOACTBOBATbHCA PEKOMEHAALUMSIMU MNpenoaaBaTeNnen,
YNTAKOLMX NEKUMN MK NPOBOASLLMX NabopaTopHbIE 3aHATUSI U KOH-
CcynbTauumu.

[Mpn wncnonb3oBaHnUM WHTEpPHET-pecypCcoB cnepyeTr oTanyaTb
Hay4YHO-TEXHUYECKYIO U PEKAMHYI0 MHMOPMaLMIO, N HE NPUBOAUTb
NOC/NeAHIo B OTBETAxX Ha BOMpPOCHI.

MoAroToBNEHHbIM OTYeT No nabopaTopHon paboTe CTyAeHT
nNpeacTasnsieT AN NpoBepKu Ha Kadeapy /IM4YHO.
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[Nocne peLeH3MpoBaHMs OTYET Mo NnabopaTopHOW paboTe ¢ 3a-
MeyaHnsIMK npenogasaTtens nnn 6e3 HUX BO3BpaLLAETCs CTYAEHTY U
NOAIEXWUT 3alUMTE, OCYLLECTBISEMON B popMe yCcTHOro cobecenoBa-
HUS B A€Hb, YCTAHOBMEHHbIN ANS 3TOr0 pacnucaHMeM 3K3aMeHalu-
OHHOW ceccuw.

Bce 3aMeyaHns npenogaBaTens AO/MKHbI ObiTb YCTPAHEHbI CTY-
NEHTOM [0 3aluMTbl OTYETa MO labopaTopHOM paboTe M MMCbMEHHO
nopaboTaHbl B KOHLE TETPaaW, B KOTOPOW BbINO/IHEHa paboTa.

Mpy BO3HMKHOBEHUWN 3aTPYAHEHMMW B XOA€E€ COCTaB/IEHNS OTYETA
no nabopaTtopHoWn paboTe CTyaeHTaM peKkoMeHayeTcs 0bpaTuTbCs 3a
MNOMOLLbBIO K npenoaasaTtento. [ns aToro Ha kadeape npeaycMoTpe-
HO MPOBEEHNE KOHCY/bTaLMIM NpenoaaBaTeneM, OCyLLIECTBIAIOLNM
peLeH3upoBaHme 1 npmeM otyeTa. [aTbl U BpeMsi NpoBeAeHNS KOH-
CyNbTaLMKN YKa3blBalOTCA B COOTBETCTBYOLWMX rpadunkax.
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1 O6bwme cBegeHus

1.1 MHoroobpa3ne cBOWCTB 6ETOHOB B 3HAUUTENBLHOM Mepe
onpeaenseTcd OCOBEHHOCTAMU MCMONb3YEMbIX 3anonHUTENen. Bbi-
60p paumoHanbHOM 0651aCTN NPUMEHEHNS TOFO UM MHOTO 3arofHK-
TeNns 3aBUCUT OT KOMIJIEKCA ero CBOMCTB: HACbIMHOWM M WUCTUHHOM
NJOTHOCTM 3€peH, BOAOMOr/IOWEHNs, NPOYHOCTH, 3epPHOBOI0 COCTa-
Ba, OpPMbl 3EpeH, TEMIONPOBOAHOCTU, CTOMKOCTU K arpecCUBHbIM
BO3/JENCTBUSIM N APYTUX.

HeobxoanMocTb nNpoBeAeHUst OTAENbHbIX UCMbITAHUA yCTaHaB-
NIMBAETCS HOPMATUBHO-TEXHUYECKOW AOKYMEHTaumen (CTaHaapTamm,
TEXHUYECKUMN ycnoBuamMn n apyrumMm HT[]) Ha KOHKpPETHble BuAbl
3anonHuTenen. Metoabl CTaHAAPTHbIX WMCMbITAHUM ANst NOPUCTbIX
3anonHuTenen onpepensatotca FOCT 9758 [2].

1.2 OgHMM M3 BaXXHEWULWMX CBOWCTB MOPWUCTOrO 3anosHUTENS
SIBNIIETCA €ro NpPOYHOCTb, KOTOpast HaXOAUTCS B OMNpeaeieHHON CBS-
31 C NPOYHOCTbIO H6eToHa. Ecnn npeagen npo4YyHOCTU MOPUCTOro 3a-
MNOSTHUTENS BbIlLE 334aHHOM MPOYHOCTM 6ETOHA, TO OH HE TOMbKO
CHWXXaEeT NNIOTHOCTb 6ETOHA, HO M B MOJSIHON Mepe y4acTBYET B ¢op-
MUPOBaHMMN ero npo4YHOCTU. ECnn e npeaen npovyHOCTU NErkoro
MOPUCTOro 3anoIHUTENS HUXKE 33aHHOM NMPOYHOCTM BETOHA, TO ero
NPUMEHEeHNe OonpaBAabiBAETCA TOJIbKO HeobXOAMMOCTbIO CHUMXXEHUS
NNOTHOCTM 6ETOHa, NPy 3TOM NPOYHOCTb BETOHA CHMXKaETCS.

XapakTepucTuka NPOYHOCTM MOPUCTOrOo 3anosIHUTENs Heobxo-
OUMa Anst onpedeneHvs pauMoHasibHOM 06nacTu MCNosb30BaHUs
NAHHOrO 3anosiHMTENs B 6€ToHax C pa3nIM4yHOM NPOYHOCTLIO.

1.3 NMpOYHOCTb NOPUCTOro 3arnosHUTENS OLEHUBAETCA MapKaMu
no npo4dHoctn [115-[1400, koTopble onpedensTCa No npeaeny
NPOYHOCTU MNpWU CAABNMBAHMM B CTaNbHOM UMAMHApe. WcnbiTaHne
3aMNONHUTENS CAaBNMBAHWMEM B LUWIMHAPE MO3BOMSIET MNONYYUTb
YC/IOBHYIO, 3aHWXXEHHYIO XapaKTepUCTUKY MPOYHOCTU 3anonHUTENS,
T.K. Harpy3ka npv coaBnvMBaHWM NMepeaaéTcs He Mo BCEW Nolaam

8



tKM¢ praBﬂeHI/le AUCTAHIOHMOHHOTIO O6y‘{eHI/IH U IIOBBIIIIEHUSA KBaJ'lI/I(l)l/IKaLLI/lI/I

| B

= TexHonorusa sanonHuTernemn 6eToHa

NAyHXepa, a TOSIbKO 4Yepe3 TOYKM KOHTakTa. [Moatomy ana 6onee
MOMHOM M TOYHOW OLIEHKM MPOYHOCTM 3arnoSHUTENN WUCMbIThIBAKOTCS
HernocpeacTBeHHO B 6eToHe [2,3]. NMpu 3ToM onpepensieTca akTu-
yeckasg MNPOYHOCTb 3anonHuTens R, nnu Mapka 3anosHUTend no
NPOYHOCTMW.

1.4 TopucTbie 3anONHUTENN XapaKTEPU3YIOTCA BbICOKMM BOAO-
NOr/IOLLEHNEM, YTO 0BYC/IOB/IEHO Pa3BUTON MOBEPXHOCTLIO N OTKPbI-
TOW MOPUCTOCTbIO 3€PEH 3arnoNHUTENS.

[Mpouecc nornoweH1s Boabl 3anoHMTeNneM M3 6eToHHOM cMecH
PacTSHYT BO BpeMeHW, TPYAHO YMnpaBisieM U MpuBOANT K yXyAaule-
HUIO YA060yK1aabiBaeMOCTN HETOHHBLIX CMECEN N YCNOXHEHWIO NPO-
uecca dopMoBaHus nsaenuin. Kpome 3toro, BbICOKOE HavallbHOE BO-
pocoaepxaHme 6eTOHHbIX CMecen SBNSETCS NPUYUHOM  MOBbILWEH-
HOM OCTaTOYHOW BNA)XHOCTU NErkoro 6eToHa M CHUXEHUS ero Ten-
NoU3NYECKUX XapaKTEPUCTUK.

C uenblo CHMXXEeHUs BOAOMOI/IOWEHNS NOPUCTOro 3anosIHUTENS
NCNOMb3YeTCsa npeasapuTesibHasi 06paboTka rNMoBEPXHOCTM 3aroJsTHU-
Tens rmapodobusnpyowmmmn Bellecteammn tuna: -66, Tunpom [,
Wepost LUXE. B pesynbTate CHMXeHUS BOAOMOrIOWEHNSA MOBbILLa-
€TCS MPOYHOCTb M CTOMKOCTb nerkoro 6etona [3].

1.5 Uenb paboTbl — n3yyeHne OCHOBHbIX XapaKTEPUCTUK KepaM-
3UTOBOro rpasus n obecneveHne aPEKTUBHOCTN €ro NpPUMEHEHUS.

B nabopaTtopHoi paboTe pelaroTcs OCHOBHbIE 3a4auM:

e oOrnpeaeneHne OCHOBHbIX CBOMCTB KEpPaM3UTOBOIO paBus
no MOCT 9758 [2];

e OL|eHKa NMpOYHOCTUN Kepam3nTa B beToHe no metoaunke Ba-
raHoBa-Nukosuya [3];

e COCTaB/iIeHMe AOKYMEHTa O KayeCTBe MUCMbITAaHHOro KepaM-
3UTOBOIrO rpaBusl U ONpeAeNneHne paumoHanbHOM obnactu
ero NpMMeHeHus:;

e OLEHKa BAusSHUSA rmapodobusaumm Ha BeM4YMHy BOAOIMO-
FMOLWEHNs KepaMm3uTOBOro rpaBus U BOAOMOTPEObHOCTb

9
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6eTOHHOM CMEecn C MCMosb30BaHMEM 06paboTaHHOro 3a-
NONHUTENS.

JlabopaTopHass paboTa HOCUT KOMIMMEKCHBLIN XapaKTep, Koraa
OKOHYaTeNbHbIA pe3ynbTaT MonyvyaeTcs 0606LeHNEM 3KCNEPUMEH-
TanbHbIX AaHHBLIX pas3nunyHblX 6purag n noarpynn. Kaxaas 6puraga
BbINONHAET YacTb paboT Mo ykasaHuto npenoaasaTens. 1o OKOH4a-
HUIO paboT KaXAabiM CTYAEHTOM MNpPeACTaBNSETCS MHANBUAYANbHbIN
OTYET no Bcewn paborte.

1.6 ObLwme yKa3aHus K BbINONHEHMIO paboT.

B Hactosen paboTe K WUCNbITAHUSM MPUHSAT KEPaM3WUTOBbLIN
rpaBun dpakumm 5-10 mm 1 10-20 Mm.

TeMnepaTypa BO3ayXa B NMOMELLEHNN, B KOTOPOM MPOBOAST UC-
NbITaHUS 3anonHuTenen, AomkHa 6bitb (25 £ 10) °C. MNepen Hauva-
JIOM UCMbITAHWUS 3anoSIHATENU U BOAA AO/MKHbI UMETH TEMnepaTtypy,
COOTBETCTBYIOLLYIO TeMrnepaType BO3ayxa B NOMELLEHUN,

3a pe3ynbTaT UCMbITAHUS NPUHUMAIOT cpeaHee apudMeTuye-
CKOe 3HauyeHune pe3ysbTaToB NapaesbHbIX OnpeaeneHnin, Konmde-
CTBO KOTOpPbIX MpeayCcMOTPEHO COOTBETCTBYIOWMM METOAOM.

Pa3HOCTb MeXay OTAeNbHbIMU OnpeaeneHusiMM AO/MKHA OTBe-
YaTb NPeayCMOTPEHHOM COOTBETCTBYIOLUMM METOAOM, HO HE MpEBbI-
waTtb £5 % cpegHero 3Ha4yeHus 3TUX onpeaeneHui.

10
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2 JKCnepuMeHTaJ/ibHas 4acTb

2.1 OnpepeneHune HacCbiNHOM NJIOTHOCTU KEPaM3UTOBOIO
rpaBus

HacbinHov  r/IOTHOCTBIO 33r0/IHUTEIS Ha3biBalOT OTHOLLEHME
€ro Maccbl KO BCEMY 3aHMMaeMoMy 0bbeMy, BKtOYas MPOCTPAHCTBO
MeXay 3epHaMMu.

2.1.1 AnnapaTypa:

-BECbl AN CTAaTUYECKOro B3BELUMBAHUS C LIEHOW AeneHus He
bonee 1 r;

-KOMMMJIEKT MEPHbIX LNIMHAPUYECKMX COCYO0B;

-METaNIM4YecKas NMHenKa;

-CYLUMNbHBIN WKad);

-COBOK.

2.1.2 MeToauka BbIMO/HEHNS PaboThl

Mpoby 3anoNHUTENS UCMbITbIBAEMOM (PpaKLMK BbICYLUMBAKOT A0
MOCTOSSHHOW Maccbl. BbICyLIEHHbIM A0 MOCTOSSHHOW MacCbl 3aMnOJHU-
Te/lb BbICbINAIOT B NpeABapuUTENbHO B3BELUEHHbIN MEPHbIN cocyn C
BbicOTbl 100 MM Hap ero BepxHUM KpaeM A0 obpa3oBaHus Haa Bep-
XOM COCyAa KOHyCa, KOTOPbIM YAANsAT METa/l/IMYECKON NIMHENKOM
BPOBEHb C KpasiMu cocyda (6e3 ynnoTHeHUS) 1 B3BELUMBALOT.

Pa3smMep MepHOro cocyaa v o6beM npobbl AN UCNbITaHUS NpU-
HUMAIOT B 3aBMCMMOCTWN OT KPYMNMHOCTU 3anofHUTENS

2.1.3 ObpaboTka pe3ynbTaToB

HacbIiMHYO MIOTHOCTb 3amnosIHATENS BbIYUCISIOT Kak cpeaHee
apuMeTn4eckoe 3HayeHue pe3ynbTaToB ABYX NapassienbHbIX
onpeneneHnin, npu NPOBEAEHNN KOTOPbIX KaXKAbl pa3 WUCMOJb3YOT
HOBYIO MOPLMIO 3aMnOoIHUTENS.

HacbinHyO NI0THOCTb 3anonHuTens (py) B Kr/M> BbIYUCASIOT C

TOYHOCTbIO A0 10 kr/M? no dopmyne:
_m-m,
IOH V 1 (1)
rAe /m - Macca MEePHOro COCyAa C 3anoNHUTENEM, Kr;
11
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/M, - Macca MepHOro cocyaa, Kr;

V/ - 06beM MepHOro cocyaa, M°.

Pe3ynbTaThl MUCMbITaHUA NPEACTaBMAAOT B Buae Tabnuupl 1,
Mapky onpeaenstoT rno NOCT 9757, Tabnuua 2 [1].

Tabnnua 1 — OueHKa Mapkn KepaM3nTOBOIro rpaBus

®pa |O6b |Mac- |[N2 |Macca |Mac |Hacbin |CpeaHee |Map

Kum |em |ca On | MepHoro |ca |Has 3Ha4yeHne |Ka

s Mep- | Mep- |pe |cocyda C|3a- |NnnoT- |HacbIMHOW | 3a-

Ke- |HOro |HOro |Ae |3anofi- |non |HOCTb | MAOTHO- non

paM | cocy |cocy- |ne |HuTe- HU- | Dy, ctm, p,”%, | Hu-

3mM- |cy- |pa HU | NeM Te- |kr/M> | kr/M® Te-

Ta |ga, n|(m), |9 |(m),Kr |ns, ns
Kr Kr

5- 1

10 |2 2

MM

10- 1

20 |5

MM

Tabnuua 2 — 3HayeHMs HaCbIMHOW MMOTHOCTWU ANS onpeaene-
Hust mapkun (FTOCT 9757)

Mapka no HacbinHOM | HackinHasa NaoTHOCTb, Kr/ M
NJIOTHOCTU

1 2

250 J[1o 250 BKIOYMNTENBHO

300 Csbiwe 250 ao 300 BkAOUUTENBHO
350 Csblwe 300 go 350 BknoUnTENBHO
400 Cebiwe 350 ao 400 BKkIOUYUTENBHO
450 Csblwe 400 go 450 BKAOUYUTENBHO
500 Cebiwe 450 go 500 BKAHOUYUTENLHO
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600 Csbiwe 500 go 600 BKAHOYUTESNBHO
700 Csbiwe 600 go 700 BKAOYUTENBHO
800 Cebiwe 700 go 800 BKIOUYUTENDBHO

2.2 OnpeneneHne cpeaHein NJIOTHOCTU 3epeH KepaM3u-
TOBOIoO rpaBusl B KBapLleBOM necke

[I/I0THOCTL 3€peH — OTHOLUeHMe MacCbl NMpobbl Cyxoro LwebHs
NN rpaBust K CyMMapHOMY 06beMy ero 3epeH.

2.2.1 AnnapaTypa 1 maTtepuarnbi:

-3/IEKTPOHHbIE BECHI;

-3/1eKTponeYb C HOMUHabHOM TemnepaTtypon 1100°C;

-CTEKNSAHHbIN CTaKaH;

-MEeTanIM4yecKkas MHenka;

-MepHbIN CTEKMSHHBIA LMAMHAP BMeCTUMOCTbio 10 1 25 cM’ ¢
LeHol aenenus 0,1- 0,2 cm?;

-KBapLIEBbIN MECOK.

2.2.2 MeToanKa BbINONHEHUS paboTbl

MeToa OCHOBaH Ha M3MepeHuM obbeMa 3epeH B Honee auc-
NepCcHOM Cbinyyen cpeae. [Ans 3Toro UCNOb3YyT CTEKNISAHHbIA CTa-
KaH, KOTOpPbIA 3anosIHAOT NpPOKaneHHbIM npu TemnepaType 900-
1000 °C neckoM. M3nuiuek necka CHUMAOT METaN/IMYECKON JIMHEN-
kol. MpuMepHo >/, obbeMa Mnecka M3 CTakaHa OTCbINAKT Ha JIUCT
byMarn. 3epHO KepaM3uTa NpeaBapuTENbHO B3BELIMBAKOT M 3aTeM
OMNyCKaloT B CTakaH Ha OCTaBLUMNCS CNOW MecKa M 3acbinatoT NecKoM
C nucta bymarn.

M3nuwek necka, paBHbiM 06beMy 3epHa, METANIMYECKON Nu-
HEMKOM CHMMAIOT Ha NUCT BymMarn n onpeaenstoT ero obbeM B Mep-
HOM CTEKNSIHHOM LMNMHAPE BMECTUMOCTbIO 10 cM® ¢ LeHol aeneHus
0,1- 0,2 cM’. BcTpsixuBaHWe CTakaHa W LMAMHAPa He A0MyCKaeTcs.

Kaxkxpoe noAroToBfiEHHOE K UCMbITAHUIO 3epHO  (rpanyny)
B3BELUMBAIOT HA 3MEKTPOHHbIX BECax C norpewwHocTbio Ao 0,1 r.
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2.2.3 ObpaboTka pe3ynbTaToB
CpeqHIolo MIOTHOCTL 3epeH kepamauTa (pe), B r/cM> onpepe-
NAT AeNeHneM Maccbl 3epHa rpaBunst Ha 06beEM BbITECHEHHOrO UM

KBApLIEBOrO Necka W paccymTbIBaloT no dopmyne:
=M

Vi (2)
rae 7, - Macca 3epHa (rpanysnbl), r;
V, - 06beM 3epHa (rpanynbl), cM® (Mn).
3a OKOHYaTEeNbHbIN pe3ynbTaT NPUHUMAlOT cpeaHee apudme-
TMYECKOe 3HAYeHME Pe3yNbTaTOB MNapanfesbHbIX WUCMbITaHUNA TPeX
3epeH (rpaHyn), pe3ynbTaThl UCAbITaHWUMA 3aHOCAT B Tabnuuy 3.
Tabnuua 3 - OnpeneneHne cpeaHen NIOTHOCTU 3EPEH 3anoNHUTENS

Pe

dpak- N onpeae- | Macca O6b- | Mnot- CpegHee
Lns NneHus 3epHa em HOCTb 3HayeHue
Kepam- 3epHa | 3epHa p,, | NIOTHO-
3uTa Ve | r/c™m’ CTM 3ep-
(m), T | ™’ Ha, P,
r/cm’
5-10mm | 1
2
3
10-20 1
MM 2
3

2.3 OnpeneneHne UCTUHHOMN NJIOTHOCTU KepaM3uUTa

UCTUHHES 1/10THOCTb — OTHOLLUEHWE MacCbl M3MEesSIbYEeHHOro B
NOPOLOK nMpobbl  3anonHuTens K ero abcontoTHoMy obbeMy (6e3
nop 1 NycToT).

2.3.1 AnnapaTypa:

-MIMKHOMETP eMKoCTbto 100 cm’;

-3N1EKTPOHHbIE BECHI;

-CTakaH Ans B3sewmnBaHns (brokca);

14
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-BOPOHKa;

-hapdopoBas CTynka c NeCTUKOM;

-necyaHas 6aHs ans nogorpesBa M BbiNApUBaHUS;

-cnto N2008;

ANCTUNNMPOBAHHAas BoAa.

2.3.2 MeToauKa BbINOSIHEHNS paboThbl

NcTuHHYO nnoTHOCTb (6e3 nop) onpeaenstoT rno obvemy au-
CTUN/IMPOBAHHOW BOAbl, BbITECHSIEMOW HABECKOM WCMbITYEMOro Ma-
Tepuana U3 NMKHOMETPA NMpu KUNSYEHUN.

[oTOBAT Npobbl ApobneHoro Ao KpynHocth 1,25 MM Kepam3uTa
N NEepEMELLMBAIOT, MOC/NE Yero OTBELLUMBAOT HaBecky maccou 30 r.
HaBecky n3menb4yatoT B hapchopoBOM CTYMNKE B MOPOLLOK /10 MOJSHO-
0 NpoOXoXaeHusa yepe3 cuto ¢ cetkon N2 008. MonyyeHHyto npoby
AEeNnAT Ha ABe HaBeckm no 15 T.

Ka)xayto HaBeCKY BbICbINAKT B YMCTbIN BbICYLLEHHBLIN U NpeaBa-
PUTENbHO B3BELUEHHbIN NMUKHOMETP C MOMOLLbIO BOPOHKK, Nocse ye-
0O B3BELUMBAIOT MUKHOMETP BMECTe C MOPOLWKOM. 3aTeM B MUKHO-
METp HaNuBaKT AUCTUIIMPOBAHHYIO BOAY B TaKOM KOJIMYECTBE,
4TO6bI OH BbIN 3aNoNHeH He 6onee yeM Ha '/, cBoero o6beMma, nocne
4yero ero CTaBsiT B C/lerka Hak/IOHHOM MOJIOXEHNN HA NecHaHyo Unu
BOASHYIO BaHIO N KUNATAT coaep)Xmmoe B TeyeHue 15 - 20 MuH ans
yaaneHns nys3blpbkOB BO3ayxa. [locne yaaneHus Bo3gyxa MUKHO-
MeTp 06TUpaloT, OXNaXKAaloT A0 KOMHATHOW TeMnepaTypbl, AONMBa-
0T 10 METKN AUCTUINIMPOBAHHON BOAOW U B3BELLMBAOT. 3aTEM MUK-
HOMEeTp 0cCBOOOXAAOT OT COAEPXXMMOro, MPOMbIBAIOT, HAMOMHSAIOT
0O METKU ANCTUNNNPOBAHHOM BOJIOM KOMHATHOM TeMnepaTypbl, 06-
TUPAOT MSAFKON TKaHbO U B3BELLMBALOT.

2.3.3 ObpaboTka pe3ynbTaToB

NCTUHHYIO NNOTHOCTL (p) B r/cM® BblUMCASIOT MO chopMyne:

(m—-m,)p,
m —m, —m;—m,’ (3)

p:
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roe /m; — macca NMKHOMETPA C HaBECKOW MOPOLLKa, T;

7> - Macca NycToro NUKHOMETPa, T;

73 - Macca NUKHOMETpA C ANCTUINIMPOBAHHOW BOAOW, T;

72 - MacCa MMKHOMETPa C HABECKOM MOpOLIKa WU AUCTUINNPO-
BAHHOW BOJOW MOC/E yAaneHus ny3blpbKOB BO3AYyXa, T;

Dy - MIOTHOCTb XuakocTn npu 20 °C, r/cm’ (B cnydae npvMe-
HEeHWS AMCTUNNMPOBAHHOI Boabl ps = 1,0 r/cm?).

Pe3ynbTaT UCNbITaHMA BbIYUCASIOT Kak cpeaHee apudMmeTuye-
CKOe pe3ynbTaToB ABYX OnpeaeneHunn. PacxoxaeHne mexay pe-
3ynNbTaTaMn ABYX MapannesbHbIX orpeaeneHumi He AO/MKHO MNpeBbl-
watb 0,1 r/cm’.

Pe3ynbTaTbl UCMbITaHMN 3aHOCAT B 06beanHeHHyo Tabnmuy 4.

Tabnuua 4 — OnpeaeneHMe UCTUHHOW MIOTHOCTYU

N2 | Macca Macca Macca |Macca NctnH | CpegHee
Onp | NyCToro |MWKHO- | MUKHO- | MNUKHO- TUH- | 3Ha4YeHune
efe |NMKHO- |MeTpa C|MeTpa C|MeTpa C|Has NCTUHHOM
ne- | MeTpa BOOAOW |HaBeC- |HABECKOW |MOT- | MJIOTHO-

HUA | My, T m, r KOW /my, | BOAOW |HOCTb |[cTH, P,
r My, T D, r/cm’
r/cm’

2.4 OnpepeneHune o6beMa MeXX3epHOBbIX MYCTOT U NO-
PUCTOCTU 3epeH 3anoJIHUTens

[TYCTOTHOCTBIO NN MEX3EPHOBOM I1yCTOTHOCTHHO 3aNONHUTENS
Ha3bIBalOT BblipaXX€HHOE B MpPOLIEHTaX OTHOLWIEeHWe obbeMa Mexsep-
HOBbIX MYCTOT KO BCeMYy 06beMy, 3aHMMaeMOMy 3arnofIHUTENEM B
cBob6oaHON (6€3 yNNoTHEHNE) 3aChINKeE.
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Ob6beM MeX3epHOBLIX MYCTOT (MYCTOTHOCTb) ONpeaenstoT pac-
YETOM MO [1aHHbIM O HACbINMHOM U CPeAHEN NNOTHOCTM 3€epPeH 3anon-
HUTENS.

[TopucTocTs 36peH — OTHOLLIEHNE CyMMapHOro obbema Bcex nop
B 3€pHE 3anoNIHUTENS K 06beMy 3epHa.

[MOpUCTOCTb 3epeH onpeaenstoT pacvyeToM Mo AaHHbIM 06 umC-
TUHHOW M CpeaHen NIOTHOCTM 3€PEH 3aMnoSIHUTENS.

2.4.1 ObpaboTka pe3ynbTaToB

O6beM MeX3epHOBbIX MYCTOT B KEPAM3UTOBOM rpaBum (LLUeBHE)

(Vix) BbiuMCIsOT MO hopMyne:

P :
V:;.n = 1 - ) 100 !
’ ( 1000, j % (4)

rAe py - HacbiNHas MIOTHOCTb 3arnofIHUTENS B CyXOM COCTOSI-
HUW, Kr/M>;
P« - CPEAHSIS MIOTHOCTb 3epeH KPYMHOro 3anoHUTeNs, r/cm’.

NopucTocTs 3epeH kepamsuta (V) 1 necka (V) , npoueHTsl Mo
o6beMy, BbIYUCASAIOT MO opMyne:

Vs, =(1—&j-1oo;
P % (5)

rae pq - CpegHsaAd MNNOTHOCTb 3epeH KPYMHOro 3anosHUTens,
r/cm;

p - UICTUHHAS NNOTHOCTb 3amnofHUTENs, r/cM>.

2.4.2 Pe3ynbTaTbl UCMbITAHUA NPUBOASAT NO HECKONbKUM bpura-
AaM U1 3aHOoCAT B 06beanHEHHYI0 Tabnuuy 5.

Tabnunua 5 — PacyeTHble 3Ha4yeHns1 obbeMa MeX3epHOBLIX My-
CTOT M NOPUCTOCTM 3epeH 3anosIHUTENS

[NokasaTesnb BennynHa nokasaTens CpenHee CpenHee
Homep 6puragpl 3HayeHue 3HayeHne
1 2 3 4 NYCTOTHOCTU | MOPUCTOCTU
VM.ﬂ.Kl % I/nop.K/ %
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HacbinHas - -
NNOTHOCTb Py,
kr/m>

[MNOTHOCTb - -

3epHa o
r/cm’

NcTUHHaA - -
MNOTHOCTb P,
r/cm®

[TyCTOTHOCTb -
3anonurtens,%

[MopnUcToCTb -
3epeH, %

2.5 OnpepeneHne cpegHen NMJIOTHOCTU 3epeH 3amnoJiHu-
Tena B UEeMEeHTHOM TecTe

Mpn pacuyeTe coctaBa 6eToHa HeobxoanMO 3HaTb 06bEM, KOTO-
PbI 3epHa 3anonHuTensl 3anMyT B 6eToHe. Ecnn 3anonHuTenb mme-
€T Pa3BUTYI0 MOBEPXHOCTb 3epeH N OTKPbITYID NMOPUCTOCTb, TO 06B-
€M 3epHa, onpeaeneHHbIn METOAOM, ONUCaHHLIM B N. 2.2 byaeT 3Ha-
YyuTENbHO bonblie, YeM 06bEM, KOTOPbIN 3epHO 3alUMeT B OETOHe.
JTO CBSI3aHO C TEM, YTO OTKPbITblE MOpPbI 3anonHUTeNns B 6eToHe 3a-
MONHATCA BOAOM U LeMeHTOM. B cBsian ¢ atnm, TOCT 9758 npeay-
CMOTpPEHa MEeTOAMKAa ornpeaeneHus cpegHerd MNAOTHOCTU 3epeH 3a-
NONTHUTENS B LLEMEHTHOM TecTe.

CylWHOCTb MeToAda 3aK/4aeTcss B TOM, UYTO CPeaHIor MoT-
HOCTb 3€peH KPYMHOro 3anosIHUTENS onpeaensoT AeneHneM Macchbl
BbICYLUEHHON HaBECKM Ha ee 06beM, BbIYMC/EHHbLIA MO Pa3HOCTU
06beMOB 6ETOHHOW M PacTBOPHOM CMECU Ha KBapLIEBOM MECKE.

2.5.1 AnnapaTypa 1 maTtepuarsnbl:

-BECbl A1 CTAaTUYECKOro B3BELUNBaHUS;

-MepHbIN CTEKNSHHBIM LMAMHAP BMeCcTUMOCTbIo 1000 cm?;

-NPOTUBEHD;
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-BMbpONNoLLaAKa;

-NOPTNaHALEMEHT N CyXOW KBapPLIEBbLIM MECOK C MOAYNEM Kpym-
HoCTK 2-2,5.

2.5.2 MeToamka BbINOMHEHUS paboThl

OT BbICYLLEHHOWN NMpobbl kKepaM3uTa OTOMPaOT HABECKY, PaBHYHO
3,5 n, nepemMeLlLMBalOT Ha NpeaBapuUTesibHO YBIAXXHEHHOM MPOTUBHE
C HAaBECKOW LiIeMEHTa B KoMyecTBe 1,7 Kr u KBapLEBOro necka B Ko-
nuyectse 3,4 Kr. B nonyyeHHyo cMeCb HanuearT BOAY A0 Nonyde-
HUS ManonoaBMXHOM 6eToHHOM cMeck xecTkocTbto XK1 (5-10) ¢ no
FOCT 7473 [4]. KonnyecTBo BOAbI 3aTBOPEHNS 3aMePSIIOT.

XecTkocTb 6ETOHHOM CMeCK XapaKTepusyloT BpeMeHeM Bubpa-
UMM B CEKyHAaX, HeobxoauMbIM Ans YNIOTHEHUS GETOHHOM CMecH.
[ANs OUEeHKM >XXEeCTKOCTU MCMOMb3YIT YCTaHOBKY ANs OnpeaeneHuns
XXeCTKOCTU. KOHYC yCTaHaBMBAKOT B UMMHAP M 3anoSHST ero be-
TOHHOM CMECbl0 4epe3 BOPOHKY B TpW Cfl0Si OAMHAKOBOW BbICOTHI.
Ka>kabld CNOW Ha ero BbICOTY YMIOTHAIOT LUTbIKOBAaHMEM METaN/IMYe-
CKUM CTepXXHeM 25 pas.

‘ 10 Mocne ynnOTHEHWs! GETOHHOIA

A e % CMecu BOPOHKY CHMMAIOT, W36bITOK

" Ny CMecu cpe3aloT KenbMON BpOBEHb C

BEPXHUMM KpasiMM KOHyca, W 3arna-

. XVMBaIOT MOBEPXHOCTb GETOHHON CMe-
v ? - Ccu.

YcTaHoBKY cobupaloT U 3akpen-
NAT Ha Bubponnowaake. NMoBopoToM
wratmBa 5 anck 8 (pucyHok 1) ycra-
HaBNMBAKT Hag OTGOPMOBAHHbLIM KO-
HycOM OETOHHOM CMecu M nNaBHO
OMNyCKaloT ero A0 COMPUKOCHOBEHUS C

MOBEPXHOCTbIO CMECH.
YcnoBHble 0603HaueHus: 1-UuumnuHap ¢ ¢pnaHueM B OCHOBAHUM;
2- KOHYC; 3-KOmbLIO-AepXaTenb C py4ykamu; 4-3arpy3o4Hasi BOPOHKa;
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5-wtatme; 6- HanpaBnswowasa BTyAKa; 7-MuUKcupytowas BTynKa; 8-
AOVCK C LUECTbIO OTBEPCTUSAMU; 9- CTanbHas wanba; 10-wTaHra

PucyHok 1- YCTaHOBKa Ans onpeaeneHns XXectkoctn 6eToHHOM
cMecu

3aTeM OAHOBPEMEHHO BKAOYalT BMOPOMIOWAAKY M CEKYHAO-
Mep W HabnaalT 3a BblpaBHMBAHMEM W YMNOTHEHWEM GETOHHOM
cMecn. CMecb BMOPUPYIOT A0 TeX Mop, NMoka He Ha4yHeTCs Bblaese-
HME LEeMEHTHOro Tecta M3 NbbiXx ABYX OTBEPCTUW Aucka 8. U3Mme-
PEHHOE BpEMSI B CEKYHAAX XapaKTEPU3YET >XECTKOCTb OETOHHOM
cMecu.

[lepeMellaHHy0 CMeCb BblAEpXXMBAIOT B TedeHue 15 MuH, a 3a-
TEM MOMELLAIOT B NPeABapUTENbHO B3BELLEHHbIVN COCYA €MKOCTbIO 5
n. CMecb B cocyae ynnoTHST BMbpupoeaHneM B TedeHne 30-60 c
Ha BnbponnoLlaake.

Cocyn C YynNNOTHEHHOW CMECbIO B3BELUMBAIOT W OMpeaensitor
Maccy CMecu B cocyae C norpewHoctbto Ao 10 r n obbem cmecu B
cocyae C norpewHocTbio o 10 cM® (Mn). Ans onpeneneHus obbema
6eTOHHOM CMecu, CoCcyq YCTaHaBMBAKOT Ha BECbl U AONMBAIOT B He-
ro BOAY BpPOBEHb C KpasMu. Macca A0NnTOM BOAbl COCTaBNSIET pas-
HULY Mexay 06beMoM 5 n n dakTmyeckum o6beMoM 6ETOHHOM CMe-
e (NIOTHOCTb BOABI ps MPUHUMAETCS paBHON 1r/cm?).

2.5.3 ObpaboTka pe3ynbtaTtoB

CpeaHo NMOTHOCTb 3€pPeH KPYMHOro 3arosIHUTeNs B LiEMeHT-

HoM TecTe (") B r/cM’ BbIUMCASIOT C TouHOCTbio Ao 0,1 r/cm® nmo
dopmyne:

.m p cm mK
P =

m m ’
M - pCﬂ’l (M + e + mB j
pl; pn.K@

(6)
FA€ Pou - NAOTHOCTb MPUrOTOBMEHHOW CMECU B YMIOTHEHHOM
COCTOSIHUM, T/CM>;
T, - Macca UCMbITYEMOro KPYMHOIO 3arofHUTENs, Kr;
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7, -Macca LieMeHTa B 3aMece, Kr;

7, - Macca BOAbl B 3aMecCe, Kr;

Thxs - MAcCa KBapLEBOro rnecka B 3aMece, Kr;

M - cyMMapHbIM pacxod BCex MaTepuanoB (BK/IOYas Boay) B
3aMece, Kr;

py - MIOTHOCTb LIEMEHTa, NPUHUMaeMas pasHoii 3,1 r/cm’;
MNIOTHOCTb KBApLUEBOro Mecka, NpuHMMaemasi paBHOM

Pnks ~
2,65 r/cm.

CpefHioto MOTHOCTb 3€epeH 3arosfiIHUTENs B LEMEHTHOM TecTe
onpeaensitoT Kak cpeaHee apudMeTnyeckoe 3HavyeHne pe3ynbTaToB
ABYX MapannenbHbIX onpeaeneHnin. PesynbTaTbl 3aHOCAT B Tabnuuy
6 M CpaBHMBAKOT C COOTBETCTBYIOLMMIN 3HAYEHNAMU, OrNpeaesieHHbI-
MW B N.2.2.

Tabnuua 6 - OnpeneneHne cpeaHen MIOTHOCTU 3epeH 3anor-
HUTENA B LEMEHTHOM TecTe

®pa | Mac- | Mac | CyM- | Macca | Macca | ObbeM | INMnoTt- | Cpen-

KumMsi| ca | ca | Map- | cocyaa | 6eToH | 6eTOH | HOCTb |  HSS

Ke- | 3a- | BO- | HbiM | cbBe- | TOH- | TOH- |6.cM. | nnoT-

paM- | Non- | Abl, | pac- | TOHHOM | HOW | HOW P | HOCTb

3MTa| HU- | T, | xom | cMe- | cme- | cmecu | kr/ MP | 3epeH
Tensa | Kr | M, Kr | Cblo, K| CH, Kr n B L.T.,
M, r/cm’
Kr

5-10

MM

5-10

MM

10-

20

MM

10-

20

MM

2.6 OnpepeneHne BOAO- MNOrJOWEHUA KepaM3uUTa
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2.6.1 AnnapaTypa:

-TEXHUYECKNE BEChl;

-MepHbIe UMNNHAPNYECKNE Cocyabl BMECTUMOCTBIO 2 N 5 n;

-3KCMKATOopbl (4 WTYKK);

-CUTO C OTBEPCTUEM 5 MM U3 cTaHAapTHOro Habopa.

2.6.2 MeTtoaunka BbINosiHeEHUS paboThl

MeTo4 OCHOBAH Ha ornpeaeneHnn pasHOCTU MacCbl HABECKU A0
M Nocne HacbiweHns ee Bogon. MNMpoby KpynHOro 3anonHUTens uc-
NblTbiBaEMON pakumm obvbemMoMm 2 unu 5 n (B 3aBMCMMOCTU OT
KPYNHOCTW 3amnoNIHUTENS) BbICYLUMBAIOT A0 MOCTOSIHHOM Macchl, Ae-
NAT NONO0MaM Ha ABEe YacTu U B3BELLUMBAIOT KaXAylo HaBeCKy.

Ka)xayto HaBeCKY 3anonHUTENs NOMELWAOT B OTAENbHbIN 3KCK-
KaTop BblAEPXWUBAIOT B BOAE B TeyeHne 1 4, nocne Yyero BbIHUMALOT,
BbIK/IaAbIBAlOT Ha CUTO M AatoT U3ObITOYHOM BOAE CTEYb B TeYeHue 5
MWH. [anee npoby 3anofHUTENS B3BELUMBAKOT Ha TEXHUYECKUX Be-
cax.

2.6.3 ObpaboTka pe3ynbTaToB

BoponornouweHne KpynHoro 3anonHutens 3a 1 4 (Whiom) 170
Macce BblUNCNAKT No hopmyre:

noeéi

w,, =T 100,
My % (7)

rae 7; - Macca cyxom npobbl 3anonHUTENS, T;

7> - Macca npobbl 3aN0NHUTENS, HACbILLEHHOrO BOAOMW, T.

3a pe3ynbTaT UCMbITAHUS NPUHUMAIOT CpedHee apudMeTuye-
CKOE 3Ha4yeHne pe3ynbTaToB ABYX NapannenbHbIX OnpeaeneHni.

BoponornouweHue kpyrnHoro 3anonHutenst (Wom) 10 ob6bemy
BbIUMCNAKOT Ha OCHOBAHWM NpeaBapuUTesIbHO YCTaHOB/IEHHOMO 3Ha-
YEeHUs cpeaHen NIOTHOCTU 3epeH KPYMHOro 3anonHuTens no dop-
Myne:

W, =W, £«

nocei nocei

Ps % (8)
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horn - BOAOMOI/IOWEHNe KpyrnHOro 3anonHutens 3a 1 4, %.
Pe3ynbTaTbl UCMbITAHUA 3aHOCAT B Tabnuuy 7.
Tabnuua 7 - OnpegeneHne BOAOMNOM/IOWEHNS KepaM3unTa

®pak | O6b- | N2 Macca Macca Bogono- | Boao-
ums | eMm onpe- | Cyxou Hacbl- roweHune | norno-
Ke- npo- |pene- | Npob6sl LUEHHON |MO Macce | LeHne
paM- | 6bl, 1 | HUA 3anoNHK- | NpobbI torn, %0 | N0 06b-
31Ta Tena 7, r |5, T emMy
Wrorn, %0
1
5-10 5 2
MM cpean-
Hee
1
10-20 c 2
MM cpean-
Hee

2.7 Onpenenenune koadduumeHta popMbl 3epeH Kpyn-
HOro 3anoJIHUTenNs

N3BeCTHO, 4YTO OT (POPMbl 3epeH 3anoSIHUTENS U CXEMbl WX
YKNaakm B 6ETOHHOM CMECK 3aBUCUT MEX3EPHOBAs MyCTOTHOCTb 3a-
nonHutens. B cootBetctBumM ¢ aencreyrowmM FMOCT NpUHATO OLEHU-
BaTb DOPMy 3epeH 3arnofIHUTENEN COOTHOLLUEHNEM UX pa3MepoB. Me-
TO/l OCHOBAH Ha onpeaeneHnun Hanbonbluero n HaMMeHbllero pas-
MEpOB 3epHa 3anosiHUTeNs C rnoMoLLbD (opMoOMepa WU LITAHIeH-
LMPKYN4.

KosagpuumeHT @opmbl  3€pHa BbIMUCISIOT MYyTEM  AENEHUS
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HanbosblLEro pa3mMepa 3epHa Ha HaUMEHbLLWMN.

KoadpduumeHT popMbl 3aBUCUT OT (POPMbl CbIpLIOBbLIX FPaHyIl.
XenaTtenbHo B ucnbityeMon npobe MMeTb CoaepXXaHUe 3ePeH C KO-
apduumeHToM dopmbl 6onee 2,5 meHee 15% no macce.

2.7.1 AnnapaTypa 1 MmaTtepuarnbi:

-LUT@HreHUUPKYIb;

-KepaM31TOBbI rpaBuin ppakumm 5-10 1 10-20 MmM.

2.7.2 MeTtoauka BbINOSHEHUS paboThl

OT npobbl ncnbITbiBAEMOW (ppakLmMK 3anonHuTens otbupatoT 1

N1 U KBAapTOBaHUEM BbIAensaoT 15 3epeH.

C nNOMOLWbI LWITAaHreHUNPKYNS onpepensoT  KoshduumeHT
dopMbl Kaxxaoro 3epHa. [ns 3Toro ¢ norpewHoCcTso 40 1 MM WTaH-
FEHUMPKYNEM M3MepsoT HanbonblumMi U HaUMEHbLUMWA pa3Mepsl
Ka>X4oro 3epHa. 3aTeM BblUMCNAOT KO3PPUUMeHT dopMbl (Kp) ANA
Ka)aoro 3epHa no gopmyne:

DHau6
D )

Haum

K, =

(9)

rae Dyaue - HAMBOMbLINIA pa3Mep 3epHa, MM;

Diamm - HAUMEHBLUNI pa3Mep 3€epHa, MM.

2.7.3 ObpaboTka pe3ynbTaToB
KoabdurumeHT popMbl 3epeH KpynHoro 3anonHuTens (Ky.«) Bbl-
4YNCNAT No gopmyne:

3K,

K, = :

n

(10)

rae Ky - KO3@PUUNEHT DOpMbI A0 3epHa;
/7 - YACS1I0 U3MEPEHHbIX 3EPEH.
[oAacunTbIBAlOT B MPOLEHTax YMCI0 3epeH C KOIdUUNEHTOM

opmMbl 6bonee 2,5; pe3ynbTaThl ONpeaeneHnn 3aHOCAT B Tabnuuy 8.
Tabnunua 8 — OueHka koapduumeHTa Hopmbl

HaunbonbLinmn
pa3Mep 3epHa
DHaM6r MM

HanMeHbLUUN
pa3Mep 3epHa
DHaMMI MM

Kai

Ko

KonnyectBo 3epeH C
KO3 pnLMEeHTOM
dopmbl 6onee 2,5, %
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2.8 OnpepeneHue Npo4YHOCTU 3anoJIHUTENA caaB/iMBa-
HUEeM B UuMnuHppe

[Npenen npo4YyHOCTM Npu cAasBnvMBaHWK B uunuHape Rca
NpeacTaBnseT YCNOBHYIO XapaKTepPUCTUKY NPOYHOCTU 3anofiHUTens,
TaK Kak npu coaBIMBaHUM Harpyska nepenaetcs (GakTUYeCcKn He Ha
BCIO nJiowaZb CeYEeHUs UMnnHApa, a TOIbKO Yepe3 oTAesbHble ToY-
KW KOHTaKTa MexXxay 3epHamu. [peaen npoYyHOCTU MpuU TaKoW cxeme
NCNbITaHUS 3anoSIHATENS 3HAYUTENBHO 3aHuXKaeTcs, bonee AoCTo-
BEPHYIO OLIEHKY AdeT UcnblTaHue 3arnofiHUTeNs HeNnoCpeaCTBEHHO B
6eToHe (n.2.9).

2.8.1 AnnapaTtypa

-rMapaBNYECKNA NMPecC C MakCcMManbHbIM ycunmem 50-250 kH
(5-25 1C);

-CTa/IbHOW COCTaBHOW LUWNWHAP;

-BeCbl ANs CTaTUYeCKoro B3BeLLMBaHUS;

-MEeTaNIM4yecKas NMHenka;

-COBOK.
25
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2.8.2 CyLlHOCTb MeToAa

/3 BbICyLLEHHON NPO6bI UCMbITEIBAEMON (PpakLMM OTBELLINBAIOT
HaBeCKy, paBHY0 No 06beMy 2 /1, 1 COBKOM HACbINAlOT €e C BbICOThl
100 MM B CTanbHOM UMIMHAP C NOAAOHOM Tak, 4Tobbl Mocne pas-
paBHMBaHUS METAN/IMYECKON IMHENKON BEPXHUN YPOBEHb 3aMOJTHU-
Tens OOXOAMN OO0 BEpXHero Kpas umnuHapa. 3aTeM Ha UMAavHAp
yCTaHaB/IMBAKOT NMYaHCOH.

OcCTaToK 3anonHUTENs, He BOLLIEAWNA B UWTMHAP, B3BELUMBAIOT
M NO Pa3HOCTM MacC B3STOW HaBECKM M 3TOr0 OCTaTKa ONpeaensitoT
Maccy 3anonHuTens B umnuvuHgpe. [ens noayyYeHHyro Maccy 3anos-
HUTENs Ha ero obbeM B umnuHape (1770 cM’), onpenensioT HachIn-
HYIO NAOTHOCTb 3aMOSIHATENS B LMAMHApPeE.

OTK/TOHEHMS MOJTYYEHHBIX MOKa3aTeNen HACbIMHON MIOTHOCTY
OT HACbIMHOW MJIOTHOCTU MWCMbITbIBAEMOW (PpakuUuK, onpeaeneHHoOn
No MEeToAMKe, NpuBeAeHHOM B M. 2.1, AOMKHO 6bITb B npeaenax -
6%...+1% (06beM umnvHapa paseH 0,00177 cm®). Ecim pashuua
NPEBbIWAET YKa3aHHY0, TO NOBTOPHO ONpeaensioT HACbIMHYO NAoT-
HOCTb.

[MPOYHOCTb 3anofiHUTENen npu CAABAMBAHUM B  UUIMHApPE
onpenensoT Mo Harpyske, COOTBETCTBYHOLLEN MOrPY>XXEHUIO MITyHXKE-
pa Ha 20 MM B CNOW UCMbITbIBAEMOMW NpobbI 3aN0NHUTENS.

2.8.3 ObpaboTka pe3ynbLTaToB

[MpOYHOCTb NpU CAaBAMBaHMKU 3anonHuTens B unnmHape (R.,) B

MMa (Krc/cM?) BbIUMCNSIOT Mo opMyre:

- F (11)
rae P - Harpyska npu caasfvBaHWM 3arnofiHATENs, COOTBET-
CTBYIOLLI@S MOMPYXKEHUIO MIYHXXEPA 0 BEPXHEWN PUCKM, KIC;
F - nnowaab nonepevyHoro ceyeHns uunuHapa, pasHas 0,0177
M% (177 cm?).
[MPOYHOCTb 3anOSIHUTENS OTAENbHOW (dpakuMM Npu CAaBNMBa-

HUW B LUMNUHAPE BbIYMCNAIOT KaK cpeaHee apudMeTnyeckoe 3Ha-
26
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YeHWe pe3yNbTaToB ABYX Mapas/ieNbHbIX ONpeaeneHni Ans Kaxxaon
dpakunm 3anonHuTens. Pe3ynbTaTbl 3aHOCAT B Tabnuuy 9.

Tabnunua 9 - OnpegeneHne NPoYHOCTU Kepam3nTa caasnvBa-
HWEM B UUINHApe

®p | Mac | Hacel | Ot- | no | Harp [MpOYHOCTb Ma
ak- | Ca | MHas | KNO | Waab | y3ka | Mpwu caaenv- | pkKa
UM | 3a- | NMAOT | He- | MAyH | npu BaHUM no
Ke- | MoN | HOCT | HMe | xepa | caaB | R,, | Cpea- | npo
pam | HW- | b p, | OT F, nmeBa- | krc/ Hee YHO
3m- | Te- | kr/M> | p, | oM? Ba- | cM’ | 3Ha- | cTv
Ta | na no HUW YyeHune

Mk, n.2. P, Krc Ren,

Kr 1 Mlla
5- 177
10 177
MM
10- 177
20 177
MM

Mapky no npo4HocTn yctaHasnueatot no NOCT 9757, Tabnuua
10, Mapke no nNJIOTHOCTM COOTBETCTBYET Mapka Mo MpO4YHOCTW,

Mapku | Map- [1pOYHOCTb NpY cAaBIMBAHUN B BbiBOA
no KM Mo unnnHgpe, Mla 0 COOT-
HacbIn- | Npoy- KepaM3nTOBOIo KepaM3nTOBOIro BET-
HOW HOCTM rpaBus LLIeOHS CTBUM
nnoT-
HOCTU
1 2 3 4 5
250 M25 |Cebiwe 0,5 00 0,7 -
300 M35 |Cebiwe 0,7 no 1,0 |Cebiwe 0,5 no 0,6
350 M50 Ceblwe 1,0 oo Csblwwe 0,6 no
1,5 0,8
400 M50 Cebiwe 1,0 go Cebiwe 0,8 oo
1,5 1,2
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450 75 Cebiwe 1,5 go Cebiwe 0,8 oo
2,0 1,2
NpoaonxeHne Tabnavupl 10
1 2 3 4 5

500 M100 | Cebiwe 2,0 no | Cebiwe 1,2 0o 1,6
2,5

600 M125 | Cebiwe 2,5 no | Cebiwe 1,6 go 2,0
3,3

700 M150 | Cebiwe 3,3 po | Cebiwe 2,0 go 3,0
4,5

800 M200 | Cebiwe 4,5 po | Cebiwe 3,0 no 4,0
5,5

*MNpumedyaHue: COOTHOLLEHME MEXAY MapKOW 3anofIHUTENs Mo
NPOYHOCTN U MPOYHOCTLIO NPU CAABAMBAHUN B UMAMHAPE AOMyCcKa-
€TCA YTOYHATb HA OCHOBaHUK UcnbiTaHus B 6etoHe no MOCT 9758.

2.9 OnpepeneHne Mapo4yHOM MPOYHOCTUM KepamM3uTa B
6eToHe

Mapoy4Hyro rnpo4YHOCTH 3anonHUTens B 6eToHe onpeaensitoT C
NOMOLLBbID HOMOrpambl (PUCYHOK 2) MO pe3ynbTaTaM ornpeaeneHus
NPOYHOCTN 6eTOHa CTPOro onpeaeneHHoOro cocrasa M NMPOYHOCTU ero
pacTBOPHOM 4acTn. Metoamka wucnbiTaHuh npeaycmotpeHa OCT
9758, ans pacyeTta coctaBa 6beToHa HeobxoAMMO 3apaHee ornpeae-
NNTb CPeAHIo MIOTHOCTb 3ePeH WUCMbITbIBAEMOrO KPYrnHOro 3aro’-
HUTENA B LEMEHTHOM TecTe Mo n.2.5 n BoAOoNnornoweHne KpynHoro
3anonHuTens 3a 1 4 no n.2.6.

2.9.1 AnnapaTtypa n Matepuanbl:

-TEXHN4YEeCKne Bechl;

-cuta ¢ oteepctuamm 5, 10, 20 1 40 MM mn3 cTaHgapTHOro
Habopa;

-MepHble LMAUHAPLI BMecTuMocTbio 100, 250, 500, 1000 cm;

-CeTKa C O0TBEpCTUSAMN pa3MepoM 5x5 MMm;

-NMPOTUBHMH,
28
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-COBOK U MacCTepoK;

-NpMbop ANs onpeaeneHnst XXeCcTKocTn 6eTOHHOM cMecu;

-BMbponnowaaKka;

-cbopMbl ans kybos paamepoM 10x10x10 cm;

-NOPTNaHALEMEHT N CyXOW KBapLIEBbLIM MECOK C MOAYNEM Kpyn-
HoCTK 2-2,5.

2.9.2 CywHocTb MeToaa

[nsa pacyeTta pacxofga MaTepuanoB Ha 3amec H6eTOHHOW

CMecu NpuHMMatoT cooTHoweHune L:M = 1:1,5; o6beMHyt0 KOHLEH-
TpaUMIO KPYMnHOro 3anonHutens paBHon 0,35; obbem 3ameca — 8n.
Pacxog MaTepuanoB Ha 3aMec pacCcyMTbIBalOT No popMynam:

. Vo £y P (o, 65 — W} |
Prssn +1,50, +0,350,0, (12)
7 =1,51I7; (13)
K =0,35V;p,; (14)
B =0,351] + %K
(15)

roe Vg - o6bem 6eTOHHOWM cMecu, n;

py - MNOTHOCTb LieMeHTa, NpuHMMaeMast pagHon 3,1 r/cm?;

Pnxe - TJIOTHOCTb KBApLEBOro Mecka, NMpuMHMMaeMass paBHOW
2,65 r/cm>:

Wi orn = BOAOMNOINOLWEHNE KPYNHOro 3anosiHnuTens B LLEeMEHTHOM
Tecte, nNpuHMMaemoe pasHbiM 0,4 W, ana rpasus, rae W, - sogoro-
rnoweHue 3anonHuTtens 3a 1 4 no Macce;

Pk - CpeAHsAs MNOTHOCTb 3epeH KPYyMHOro 3anosiHuTens B Le-
MEHTHOM TecCTe, Kr/n;

L|,M,B,K - cooTBeTCTBEHHO pacxod Ha 3aMecC LeMeHTa, Necka,
BOAbl U Kepam3uTa, Kr.

[lepeMellMBaHnEe KOMMOHEHTOB MPOU3BOAAT Ha NoaaoHe B Te-
YyeHne 5 MMH, NpoBepSOT NOABMXHOCTbL 6ETOHHOM cMecn (No ocaa-
Ke KOHycCa), KoTopasli Ao/MKHa 6biTb He MeHee 1-4 cM. Npu MeHbLuen
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NOABMXXHOCTM A06aBnsAoT BoAy A0 Mony4vyeHus TpebyemMoro 3Hauye-
HU4.

Yepe3 20 MMH nocne NpuroToB/fieHMst 3aMeca U3 4actn 6eToH-
HOM CMeCu u3rotaBnmeatloT Tpu obpasua pasmepamm 10x10x10 cm.
OcTanbHyl0 4acTb GETOHHOM CMeCH WCMONb3YT AN MONyYeHUS
PacTBOPHOM COCTaBNSIOLIEN METOAOM OTCENBAHUS.

OTceB NpoM3BOAAT Ha CETKE C OTBEPCTUAMM pa3MepoM 5 MM Ha
CTaHAapTHOM BubpocTone. M3 noslydyeHHOro pacTBopa M3roTa./v-
BaloT Tpu obpasua pa3mepamm 10x10x10 cm.

[Nocne ynnoTtHeHnss 6eToHa (HOpMbl B3BELUMBAKOT U C YYETOM
hakTnyecknx pasmepoB 06pasLoB, onpeaenstoT NNOTHOCTb 6eToHa
B CBEXEOT(OPMOBAHHOM COCTOSIHUW, 3aTEM WU3roTOBSIEHHble 0bpas-
LUbl HE paHee yeM yepe3 6 4 nponapusatloT B nabopaTopHoOM npona-
pOYHOM Kamepe B dopMax no pexmnmy 4 + 4 + 16 (nogbem Temne-
paTypbl A0 (85 £ 2) °C, Bbigepxkka npu 3TOM TeMmnepaType u Mea-
NEHHOE OCTbIBAHME MpK OTKIKOYEHHOWN KaMepe).

2.9.3 ObpaboTka pe3ynbLTaToB

[MponapeHHble 06pa3subl UCMbITLIBAIOT HAa NPOYHOCTbL MpU CKa-
TUN, MNOJIYYEHHble pe3ynbTaTbl YMHOXAKT Ha KoadduumneHT 0,95
ans 6etoHa, Ha 0,85 — ang pacteBopa. Pe3ynbTaThl MCNbITaHWUIA MpU-
BOAATCA B Tabnuue 11.

Tabnunua 11 — XapakTepucTuka cocTtaBa 6eToHa M pacTBopa
ONS onpeaeneHms MapoyHoOM NPOYHOCTU KepaM3nTa

Pacxon ™ma-|Ocag |Cpen- | ®aktunyeckun | MpoyHocTb  nipu | Ma

Tepuanos Ka HAA pacxoq Ma- | okatuu, Mlla pKa

Ha  3aMeC, | KOHY- |NJOT- | TepuasnioB Ha

KT ca, |HOCTb |M’BKr

L (B M| K |cM ber. Ll |[B | |K |beToHa | pacTBo-
CMECH, |¢ o |o |o | Rs pa R,

kr/m>
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[0 NONy4YeHHbIM 3Ha4YeHUSIM MpoYHOCcTEN 6eToHa (Rs) M pac-
TBOpa (R,) NO HOMOrpamMMme OMpeaensalT MAapoO4YHYHO MPOYHOCTL 3a-

NOJIHUTENA.

RE, 7400
rra (Kecfom ) 7350
1300
7250
nzea

\\

&0 (600)

50 (500) VZ
40 (400) AZ{

30(300)

17159

AN

7725

7700

775

15a

20(200)

135
,/‘.—-—f 7%
10(100) é 2

== 75

0 10(r00) 20(200) 30(360) 4+0{%00) S0(500)
R, MMa(xec/cr?)

PucyHok 2 - HoMorpamMma ans onpeaeneHvs Mapo4yHon npod-
HOCTW 3anoNHUTENS NO NPOYHOCTM 6ETOHA M PacTBOPHOM YacTu

Rs - MPOYHOCTb 6eTOHA; R, - MPOYHOCTb PacTBOpa, OTCEAHHOMO
OoT 6eToHa; N - MapoYyHas NPOYHOCTb 3arnoNHUTENS

Mo dakTuyeckoMy cocTtaBy 6eToHa onpeaenstoT HakTUYeCKyto
0ObEMHYIO KOHLIEHTPALMIO NCMNbITbIBAEMOrO MOPUCTOro 3anonHUTENs

(9g) NO cboOpMyne:

1000—(%+H¢ +B¢J
o, P

i = 1000 | (16)

roe Ly, [y, By — akTnyeckne pacxoipl LieMeHTa, necka n Bo-
Obl, Kr/M>.

Pus Pn — WCTUHHAS MAOTHOCTb LEMEHTa, Nnecka, Kr/M>.

NcnbiTaHue NMPU3HAKOT YyAOBNETBOPUTESIbHbLIM, €C/lIn 3HAYEHUE
5+0,02.

Op = 013
2.10 OnpepeneHune ko3ddpuuMeHTa pasMAryeHuMs 3a-
noJIHUTEnNs
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Koa(ppurumeHT pasMardyeHuMst KpyrnHoro 3anonHuTens onpege-
NAKOT MO COOTHOLUEHWIO MPOYHOCTU 3anofHUTENS B HACbIWEHHOM
BOAOMW COCTOSIHUM M €ro NMPOYHOCTU B CyXOM COCTOSIHUW.

2.10.1 Annapatypa:

-CYLUW/bHbIW 3n1eKTpoLLKad;

-BEChbl;

-CTaNbHOW UMNVHAPD;

-MeTannnyeckas IMHENKa;

-COBOK;

-rMApaBIMYECKUA NPECcC C MakCcMManbHbIM ycunuem 50-250 kH
(5-25 T10).

2.10.2 CywHoCTb MeToaa

Mpoby 3anonHUTEens UCnbITbiIBaEMON (OpakuMn BbICYLUMBAIOT A0
MOCTOSSHHOW MaccChbl B anekTpowkady n OensT Ha OBE HABECKU TaK,
4yTOoObl MOKasaTeNM HACbIMHOM MJIOTHOCTU 3arnoNHUTENSI B KaXaou
HaBecKe OT/iMyanucb Mexay cobon He 6onee yeM Ha 5 %. OaHy n3
HaBECOK 3aroSIHUTENS HacbIWatT BOAOM B TedyeHue 1 u.

3aTeM WUCNbITbIBAOT 3arno/iHUTENb B CYXOM U B HacCblLEHHOM
BOAOW COCTOSIHUSIX UCMbITbIBAKOT HA MPOYHOCTb Mo Mn.2.8.

2.10.3 ObpaboTka pe3ynbTaToB

KoadbdurumeHT pasmsaryeHmnsa (K,) Ans KpynHoro 3anofHuTens B
LONAX €AMHULbI BIYUCASAIOT HO (hopMyne:

Rp — RC().3 ,
Rcb.s’ (17)
roe Ro:— NpoyYyHOCTb 3amnonHUTENS B HACbILEHHOM BOAOW CO-

cTosiHim, MMa (10 krc/cm?);
R NPOYHOCTb 3anosIHUTeNs B CyxoMm coctosiHuu, MMa (10
Krc/cM?), pe3ynbTaThl 3aHOCST B Tabnuuy 12.
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Tabnuua 12 — OueHka Ko dUUMeHTa pasMsaryeHms

®pak- | O6b- | Harpy3ska npu | NMpoyHoCTb npu | CpeaHee  3Hade- | Koad.
ums em COaBIMBaHUN COaBMMBaHUM Npo- | HNe Ry, MMa pasMsir-
KepaM | npo- | Nnpobbl A, Krc 6bl Rey, Krc/cm? YyeHuna K,
pam- | 6bl, N | cyxol | Hacbl- CyXOM | HacbllWeH. | CyXxou | Hacbl-
3uTa LLEH. LLEH.
5-10

4
MM
10-20

4
MM

2.11 CocTtaBneHMe AOKYMEHTa 0 KadyecrBe (nacnopr Ka-

yecrsa)

Kaxxayto napTuio rpaBusi, WEBHS M necka COnpoBOXAAOT A0-

KYMEHTOM O Ka4yecTBe.
dopMa OOKYMEeHTa O KayecTse

(TOBapHbIV 3HaK N3roTOBUTESISA)
(HanMeHoBaHNE M aapec N3rotoBUTESIA)

(HammeHoBarue ripogykumu o FOCT 9757-90, Homep ceptu-
PuKaTa COOTBETCTBUS /15 CEDTUDULINPOBIHHOIO 3aI10/THUTESIS)
MAPTUA N@

OTrpy»eHa

(4ara oTrpy3Kku, HOMEPE BaroHOB MJIN HaUMEHOBAHMNE Cy/Ha)
Konnyectso B napTuu
HanmeHoBaHuWe n agpec notpebutens

AaTa BblAa4yn

3epHOBOWN COCTaB

Mapka no HacbIMHOM MNI0THOCTU
Mapka no npo4yHOCTU

3Ha4eHue yaenbHon 3pheKTUBHOM aKTUBHOCTU ECTECTBEHHbIX
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PaANOHYKNIOB
[@apaHTUAHBIN CPOK, CYyT

(3HaK KOHTPO/IA)

3 OnpepeneHue nNpo4YHOCTU 3anoJIHUTENA UCNbITaHUEM
B 6eToHe (No MeToaMke BaraHoBa-/ukoBu4a)

3.1 OTa MeToAuKa MCMbITAHUA MO3BONSIET OLUEHUTb 3PPEKTUB-
HOCTb NPUMEHEHUS 3anoNHUTENs B 6€TOHax TOM MW MHOW 3aaHHOM
MNPOYHOCTU N AAET BO3MOXXHOCTb HaNTU dakTndecku npeaen npou-
HOCTW 3anonHuTens R..

MeToaMKka M3rotossieHns obpasuoB 6eToHa M pacTBopa aHasno-
MMYHa OMMCaHHOM B M. 2.6. ONbITHblIE 3aMeCbl PEKOMEHAYETCS FOTO-
BUTb YETbIPEX COCTAaBOB C TeM, YTObObl MPOYHOCTb PACTBOPHOM YacCTy
6eToHa 6blna pas3nMYyHON. ITO AOCTUIraeTCs BapbMpPOBAHMEM COOT-
HOLWIEeHMS ueMeHTa M necka oT 1:2 ao 1: 0. KpynHbin 3anonHuTenb
ao3supyetcs no 06bEMy, OCTasibHble KOMMOHEHTbI - No Macce. Konu-
4eCTBO BOAbl Ha 3aMec noabupaeTcs 13 ycnosus nonyyvyeHnst 6eToH-
HOM CMECK C 0CaKOWN KOHyCa 2-3 CM.

O6béM 3amMeca cocTaBnsieT 7-8 n, pacxoa MaTepuanos npuse-
0EH B Tabnuue 13. MNocne BbiaepXnBaHMsa 6ETOHHOWM CMEcU B Teye-
Hne 20 MMH n3 Heé ¢dopmyeTca no Tpu obpasua pasMepamu
10x10x10 cM 1 no Tpu obpa3ua 13 OTCESHHOro pacTBopa pa3Mepamm
7,07x7,07x7,0/ cM, KOTOpble nMpoMnapuBaltTCaA MO  pexuMy
4+4+16(4) npn TemnepaType m30TEpMMYeckoro nporpesa (85+2)
°C unn TBepAetoT 28 CyTOK B HOPMasbHbIX YCNOBUSAX.

3.2 Pe3ynbTaTbl UCMblITaHMA 0bpa3uUoB NpeacTaB/ieHbl B Tabnu-
ue 13.

Tabnuua 13 - XapakTepucTnka coctaBoB 6eToHa M pacTeBopa
ANS UCMbITaHNSA KEPaM3UTOBOrO rpaBus

NO

T Pacxon maTepuasnos Ocag- MpoYHOCTb
co- :

Ha 3amec Ka npun oxkatum, Mlla
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CTaBa LiemeHT, Bopa, | Mecok,| Kepam- | koHy-| 6eTOHa R | pactBopa R,
KIr n KIr 3uT, Ca,
] P
1 1:2 3 6 7
2 1:1,2] 4 5 7
3 1:0,8 5 4 7
4 1:0 9 0 7

Mo pe3ynbTaTaM MPOYHOCTHBLIX WCMbITAHU CTPOUTCA rpaduk
3aBUCMMOCTU MNPOYHOCTM OETOHa OT PacTBOPHOM COCTAB/AIOLLEN,
PUCYHOK 3.

. PucyHok 3 - 3aBucu-
MMa MOCTb MPOYHOCTU KepaM-
3UTO6EeTOHa OT MPOYHOCTYU
PacTBOPHOM YacTu

30 . — .. 1. . N

.|/

10

0 10 20 Rs 30 40 Rs,
VIMa

[varoHanbHas npsiMasi Ha AaHHOM rpaduKke SBNASETCS NIMHUEN
paBHOM NPOYHOCTM 6E€TOHa 1 pacTBopa. Ecnmn onbITHbIE TOUKKN NEXaT
BblLLE 3TOW JIMHWUM, TO MPOYHOCTb KepaM3nTobeToHa 6onblue npou-
HOCTM pPacTBOPHOM YacTu 6eToHa. Ecnm e onbiTHble TOYKN MPOYHO-
cTu 6eTOoHa pacnonoXeHbl HMXE AnAroHanu, TO NPOYHOCTb HGeToHa
MEHbLUE MPOYHOCTU PaCTBOPHOM 4acTW, T.€. UCMOMb30BaHME MOpu-
CTOro 3anonHuTens ocnabnsetr 6eToH. lNepeceyeHne 3KCNepuMeH-
TalbHON KPMBOW C AMAroHasnbto AAET TOYKY paBHOW MpoO4YHOCTM be-
TOHa WM pacTBOpa, CeAoBaTeNbHO, U (PaKTUUYECKUA Npeaen npo4YHo-
CTu 3anonHuTens Rs.
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4 OueHKa BJIMSHUA TNOBEPXHOCTHOUW 06paboTkn Ha
CBOMCTBaA 3anoJiHuTensa u 6eToHHOM cMecu

4.1 OueHKY BSHUS BUAA W KOHLUEHTpauMm NpoOnUTOYHbIX CO-
CTaBOB Ha BOAOMNOrNOWEHME KEepaM3UTOBOrO rpaBus MNpou3BOASAT
npu n3mMeHeHun KoHueHTpauun MNAB B nHtepsane 0,1... 1,0%, pac-
X0A COCTaBa ANSl BCEX KOHLEHTpPaUMA MPUHUMAKOT MOCTOSIHHbIM -
30% oT o6béMa obpabaTbiBaeMoro 3anosHuTens. Bua noBepxHOCT-
HO aKTUBHbIX BeWecTB U 06bEM Npob 3anonHUTENs NPUHMMAlOT MO
yKasaHuo npenogasatend. OnpeaeneHne BOAOMOMOWEHUS 4depes
3alaHHbIEe MPOMEeXYTKM BpeMeHn (Tabnuua 14) npou3sogsaT No Me-
TOAMKE, N3N0XEHHOW B N.2.6.

MpOnNMUTOYHbIE COCTaBbl HAHOCAT HA KEPaM3WUTOBbLIA FpaBuK Ny-
TEM OMpbICKMBaAHMA, rpaBun nepea ob6paboTkon HarpeBatoT A0 TEM-
nepatypbl 120... 150 °C, npv 3ToM BOAa MHTEHCMBHO MCMApSieTCs U
Ha 3épHax KepaM3uTa obpasyeTcs ToHKas nnéHka MAB [5]. Pe3ynb-
TaTbl OMbITOB NMNPMBOAAT B Tabnuue 14.

Tabnunua 14 - BnuaHue 06paboTkM Ha BOAOMOroLeHNe Kepam-
3UTOBOro rpaesus pakumu....MmM

Bua KoH- | Macca cyxon Macca Hacbl- BogonornoweHue
MAB LieH- npobbl 3a- LLleHHOW Mpobbl no macce
Tpa- MoSIHUTENS 7>, KI, Yyepe3 Y W orn, %, Yepes Y
ums Ti, K 0,5 1,0 13,0 |24 |0,5 (1,0 3,0 |24
MAB,
%
0
0,1
0,5
1,0

Mo gaHHbIM Tabnuubl 14 caenaTb BbIBOA, O BAMSHUU KOHLIEH-
Tpauumn A06aBOK HA KMHETUKY BOAOMOIrOWEHUS.

4.2 [na OUEHKW BNUSHUA MOBEPXHOCTHON ruapodobusaumm
KepaM3uTa Ha BOAOMNOTPeOHOCTb 6ETOHHOM CMEecU MpUroTaB/IMBAOT
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6eToHHblE cMecn Ha 06paboTaHHOM KepaM3UTOBOM rpaBun. Pacxoabl
LeMEeHTa, Nnecka, WU Kepam3uTa AN BCEX COCTaBOB MOCTOSIHHbIE
=230 k1/M>; M=350 k1/M>; K=520 KT/M>; @ pacxon BoAbl B KaXA0M
cocTtaBe noabupaloT U3 yCnoBus MOSTYYEHUST paBHOM yaoboyknaabl-
BAaeMOCTU. YA060yKnaabiBaeMoCTb [AO/MKHA ObiTb TakoW, YTOOLI
obecrneynBanacb KOMKYEMOCTb CMECU, He OCTaBNSOWEN CNefoB Ha
pyKe npu ee ckatuu. M3 Kaaoro coctaBa Kepam3MTOOETOHHOM
CMeCcKn M3rotaBnmnBatoT no Tpu obpasua-kyba ¢ pebpom 10 cm.

o pe3ynbTaTtam nogbopa COCTAaBOB WM UCMbITaHUSM 06pa3LoB
(tabnuua 15) pgenatoT BbIBOA 06 M3MeHeHMM BogonoTpebHocTn be-
TOHHOM CMEeCcM W MNPOYHOCTU Kepam3nTobeToHa Ha 0b6paboTaHHOM
3anoNHUTENE.

Tabnuua 15- BnusgHue ruapodobuzaumm kepamsnta Ha CBOW-
cTBa 6ETOHHOM CMecH

Coctrae |Bug, |Pacxoa ™atepu-|Cpen- | Pacxog marte- |[pou-

KOH- |anoB Ha 3aMec, | HAS pVanoB HOCTb
LeH- | Kr nnoT- |Hal M°, kr npu
Tpa- HOCTb oKaTun
LS ber. 6eToHa
MAB L |[B [N [K |cmMe- (U [B [T |[K | R, Mla
cu,
kr/m>
KOH-
TpOSib-
HbIN
1-1

2-/
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