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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 06pa3oBaTeslbHOM 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 opMmmpoBaHue y b6a-
KanaBpa 3HaHWMM O BNUSHUM 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 U3ydeHus ANCUUNINHBI CTYAEHTbI AO/MKHbI:

— 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;

— FPaMOTHO BbIMOMHATL U OOPMNSATbL MHXXEHEPHO-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 npenogaBaHuns 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
CNOXHbl€ BOMPOCHI ANCUMMNANHBI, AAET PEKOMEHAALNN O TOM, KaKuM
06pa3oM CTyAeHTbl A0MKHbI paboTaTb C PEKOMEHAYEMOWN NUTepaTy-
pon;

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

CamocTosaTenbHaa pabota CTyAeHTOB 3a04HOM (opMbl 0byye-
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,
NPUBEAEHHBIE B METOANYECKNX YKa3aHUsX. 10 3aBeplueHmmn 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» CTyaeHTbl 3a04HOM (OpMbl OBy4YeHUs 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 YCTaHOBOYHOM M 3K3aMeHALMOHHOW ceccus-
MW COOTBETCTBYHIOLLEro ceMecTpa.

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 NonsiMu, obbe-
MOM 12-14 cTtpaHuu. ona 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 BblOMpaTb y4ebHYIO 1 CNpPaBOYHYIO NnTepa-
TYpY WU PYKOBOACTBOBATbHCA PEKOMEHAALUMSIMU MNpenoaaBaTeNnen,
YNTAKOLMX NEKUMN MK NPOBOASLLMX NabopaTopHbIE 3aHATUSI U KOH-
CcynbTauumu.

[Mpn wncnonb3oBaHnUM WHTEpPHET-pecypCcoB cnepyeTr oTanyaTb
Hay4YHO-TEXHUYECKYIO U PEKNaMHYI0 MHMOPMaLMIO, U HE NPUBOANTL
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-
MeYaHnsIMM npenogasaTtens unn 6e3 HMX 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 3almTbl OTYeTa Mo nabopaTtopHon paboTe M NMUCbMEHHO
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 MPOBEJEHNE KOHCY/bTalMi NpenoaaBaTesieM, OCYLLECTBASIOWNM
peLeH3upoBaHme 1 npmeM otyeTa. [aTbl U BpeMsi NpoBeAeHNS KOH-
CyNbTaLMKN YKa3blBalOTCA B COOTBETCTBYOLWMX rpadunkax.
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1 O6wme cBegeHus
1.1 BaumsiHMe 3anosiHuTeNleM Ha CBOMCTBaA 6GeTOHHOM
CMecCM.

Mpy NpoekTUpOBaHUN cocTaBa BETOHHOW CMECU, Kak npaBwuIio,
UCXOAAT U3 ycnoBus obecneveHnss HeobxoaMMOM MPOYHOCTU U yAO-
60yKnaabIBAEMOCTN MNP MUHMMANBHOM pacxode LemeHTa. Ans 6e-
TOHOB MJIOTHOM CTPYKTYpbl TpeboBaHWe MUHMMANbHOro pacxoja Le-
MeHTa obecneymBaeTcs MakCMMasbHbIM HacblWeHMeEM obbema 6eTo-
Ha 3amnosIHUTENAMM.

Ecnv nycTOTHOCTb KPYMHOMO 3anOSIHUTENS! COCTaBASIET V™" , TO

nycm.x T

MaKCMMasibHOe HacblweHne 6eToHa MenkuMM 3anonHutenem byaer
npu v, =00 , rae V, - pacxoa Menkoro 3anonHutens (necka).

nyem.x. I

B 3TOM C/lyyae nyCcTOTHOCTb CMECUM MENIKOrO M KPYMHOMo 3anosiHu-
TeNeil paccUnTLIBAETCS CneaytolmMM 06pas3om:

nycm.cm.

i Vn cm .Kx
vmo= P 100%
\Y

nycm.m.

rae v - MYCTOTHOCTb KPYMNHOro 3anosiHnTeny,

nycm K.

\Y - MYCTOTHOCTb MEJIKOIro 3anosiHnTen.

nycm.m.

B naeanbHOM cnydae B 1 kybomeTpe 6eTOoHa BCe MyCTOTbl B
KPYNHOM 3anosnHutene 6yayT 3anosiHeHbl MenkuMm, 6e3 pasaBuKKU
3epeH. Ha npakTuke Takue ycnoBusi co3AaTb HEBO3MOXKHO, TaK Kak
BO/IM3N KOHTAKTOB 3€ePeH KPYMNHOro 3arnosIHUTEeNs 3a30pbl HACTOSIbKO
Y3KWU, YTO MENKWUW 3amnoNHUTENb TaM MPOCTO HE NMOMECTUTCSH, B AeW-
CTBUTENBHOCTU 3TO MPOCTPaHCTBO MOJSIOE, TO €CTb TaM HaxoAuTcs
nycToTa.

B onpeaeneHHOM Anana3oHe n3MmeHeHne obbeMa necka ot 0 go
Vi=0,01V,ycr., OOBEM KPYMHOro 3anofiHuTens dyaer octaBaThCs No-
CTOSHHbIM - 1M® Ha 1M’ 6eToHHONM cMecn. [py 3TOM YCIIOBHO AO-
MNyCKaeTCsl, YTO BCEe MYCTOTbl B KPYNMHOM 3anofiHUTEsNe 3anosiHEHbI
MeNkuM, 6e3 pa3aBuKKM 3epeH. B OencTBUTENbHOCTM 3TO HEBO3-
MOXHO, TaK KakK BOMM3M KOHTAKTOB 3€peH KPYMHOro 3anosiHUTenNs

8



tKM¢ pran[eHI/le AUCTAHIOHMOHHOTIO O6y‘{eHl/lﬂ M ITOBBIINIEHU A KBaf[I/I(I)I/IKaU‘I/Il/I
_“ Y §—

yeE TexHonorus 3anonHutenemn 6etoHa

06pasyloTca O4YeHb y3KuMe 3a30pbl, AOCTYN Kyada 3epeH Mesikoro 3a-
NOSIHUTENS NPOCTO HEBO3MOXeH (TO eCTb 3epHOo necka 6onblue Mo
pa3Mepy, YeM 3TOT 3a30p).

Takum 0bpasom, ecnun Mbl Bo3bMeM Vi7=0,01V,,c., TO 3€p-
Ha KpYrHOro 3anofiHuTens 6yayT HEMUHYEMO pasaBUHYThLI U NYCTOT-
HOCTb CMEeCW HECKOJIbKO YBENNYUTCS.

Ha npakTuke, ncxoas ms ycnoBui obecneyeHnss NoaBMKHOCTU
6eToHHON cMecn (XKECTKOCTb WA MOABUMXKHOCTb) MO CreLnasnbHbIM
Tabnmuam noabupatoT KO OUUMEHT pa3aBUXKKN 3epeH d, Npu 3TOM
obbeM necka 6epeTcs B HEKOTOPOM M36bITKE K MYCTOTHOCTU KPYMHO-
FO 3arnosIHUTENs, onpeaenss TeM CaMblM pPas3aBWMXKKY 3epeH nocnea-
Hero.

2 MeToamka oLeHKM NYCTOTHOCTU 6eTOHHOM CMecH

2.1 Ina pacyeTa NyCTOTHOCTU CMecn HeobxoauMo onpeaenuTb
SKCMNEepUMEHTaNIbHO HaCbINHYIO MJIOTHOCTb KPYMHOro U MENKOro 3a-
NONHUTENEN; NIOTHOCTb 3ePEH KPYMHOrO U MENIKOro 3anosiHUTENEMN.

2.1.1 OnpepeneHune cpeaHen NJIOTHOCTHU

OnpeneneHne cpeaHen NAOTHOCTU KPYMHOMO 3arnofiHUTENS Bbl-
nonHsaetca no NOCT 8269.0-97.

CPEAHIOK M/IOTHOCTH TOPHON NOopoabl U 3epeH webHsa (rpasust)
onpeaensioT NyTeM U3MepeHns MacCbl eAnHULbl 06bemMa KyCKOB MO-
poabl nan 3epeH wWwebHsa (rpaeBusi) C UCNONb30OBAaHMEM BECOB AN
MMAPOCTaTUYECKOro B3BELLUMBaHUS.

CpeactBa KOHTPO/IS M BCNoOMoraTesibHoe 0bopyaoBaHME:

-BeCbl HaCTOJIbHble UndepbnaTHble;

-BeCbl C npucrnocobneHneMm ans ruapocTaTMyecKoro B3BeLUNBa-
HUS (PUCYHOK 1);

-lKad CyWUNbHbIN;

-COoCyA, Anst HacblweHus WebHs (rpaBust) n 0bpasLoB BOAOW;

9
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-CUTa U3 CTaHaapTHOro Habopa;

-LLIeTKa MeTainmyeckasl.

Mpoby BbICYLUIMBAIOT 10 MOCTOSIHHOW MacCbl, MPOCENBAIOT Yepe3
CUTO C pa3MepoM OTBEPCTUM, COOTBETCTBYIOLNUM HAaUMEHbLUEMY HO-
MWHa/IbHOMY pa3Mepy 3epeH AaHHOW dpakumn webHsa (rpaBus), u
N3 oCTaTKa Ha cuTe oTBewmnsatoT Ase nNpobbl no 1000 r kaxaas.

1-ceTyaTtbin (NephOpMpPOBaHHbIA) CTaKaH, 2-cocyd CO CIIMBOM
ONS BOAbI; 3-CTaKaHUYMK C Apobbio Ans ypaBHOBELUMBAHWUS Macchbl
CeT4yaToro CTakaHa B BoAe; 4- pa3HOBECH

PucyHok 1 - Becbl ong rmapocratM4yeckoro B3BelLMBaHUA

HaBecky wwebHsa (rpaBus) HacbIWAOT BOAOW, MOrpyXas ux B
BOAY KOMHATHOW TemnepaTypbl Ha 2 4 TaK, 4YTOObl YPOBEHb BOAbI B
cocyae 6bin Bbile NOBEPXHOCTM 06pa3uoB mnun webHsa (rpasus) He
MeHee 4yeM Ha 20 MM,

HacblweHHyo npoby webHsa (rpasBusi) BbIHMMAKOT U3 BOAbI,
yAQNsoT C MOBEPXHOCTM BNary MSrkOM BNa)HOM TKaHbKO M Cpasy
)K€ B3BELUMBAIOT HA HACTOJIbHbIX MPHBLIX WK umMdepbnaTHbIX, a 3a-
TEM Ha TIMAPOCTAaTMYECKMX Becax, nomeulas npoby B ceTyaTbin
(nepdopnpOBaHHbI) CTakaH, NOrPY>XEHHbIA B BOAY.

ObpaboTka pe3ynbTaToB UCMbITaHUS

10
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CpenHIol NNOTHOCTL WebHs (rpaBusl) pe, r/CM°, onpenensioT
no opmyne:

m
Pe = PB

rae /m - Macca npobbl B CYXOM COCTOSIHUW, T;

m; - Mmacca npobbl B HACbILIEHHOM BOAOW COCTOSIHUM Ha BO3AY-
Xe, T;

m> - Macca nNpobbl B HACbILLIEHHOM BO/IOM COCTOSIHUW B BOAE, T;

pp TITOTHOCTb BOAbI, NPUHUMaeMast paBHoi 1 r/cm’.

3a pe3ynbTaT MPUHUMAKOT cpeaHeapudMeTnYecKoe 3HadeHue
pe3yNbTaToOB UCMbITaHUSA NSATKM 06pa3LoB rOpHOW MOPOAbl UK ABYX
napannenbHbIX UCNbITaHMKM Npob webHsa (rpaBus). Mpu 3ToM pac-
XOXAEHME Mexay pe3ynbTaTaMu AByX ONpeaeneHun cpeaHen nnot-
HOCTM He [0/MKHO MnpeBbiwaTth 0,02 r/cm>. Mpu 6onblMX pacxoxae-
HUSIX NPOBOAAT TPETbE OnpeaeneHne 1 BblUNCIAIT cpeaHeapudme-
TUYECKOe IBYX HNMmKanLLInX 3HaYEHUN.

2.1.2 OnpepeneHve HacbiNnHOU NMJIOTHOCTHU

OnpeneneHne HacbIMHOM MAOTHOCTU U nycTtoTHOCTU (no MOCT
8269.0-97)

HacbinHYt0 NNOTHOCTL WebHsa (rpaBus) onpenensioT B3BeELUU-
BaHWEM OMNpeAeNeHHOro obbeMa LWebHs (rpaBust) AaHHOM dpakumm
(unn cMecn pakunin), BbICYyLLEHHOIO A0 NOCTOSAHHOM Macchl.

Cpencrtsa KOHTPONS M BCioMoraTenbHoe 06opyaoBaHue:

-BeCbl HaCTOJIbHble UudepbnaTHble;

-WKad CYLIUNbHbIN;

-UMMHAPLI MepHble No Tabnuue 1.

[opsiAOK NOArOTOBKW B MPOBEAEHUS UCMbITaHUS

LLlebeHb (rpaBui) B 0b6beMe, obecrneumBalolleEM MpPOBEAEHME
NCMbITaHMS, BbICYLUMBAOT 10 NOCTOSAHHOW Macchl. [pn onpeaeneHmm
HaCbIMHOW MJIOTHOCTM CMecn pakuMi pacceB CMECU Ha COOTBET-
CTBYHOLWME (ppaKkUMn He [OMNYyCKaeTCs.

11
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LLle6eHb (rpaBuin) HacbiNaldT B NpeaBapuUTENbHO B3BELLEHHLIN
UMIMHAP € BbicOTbl 10 cM A0 06pa3oBaHMS KOHYCa, KOTOPbIA CHU-
MaloT CTaslbHOM JIMHEMKON BPOBEHb C KpasiMu (6e3 ynnoTHEeHus)
LOBWXeHneM K cebe, oT cebs unu oT cepeamHbl B/IEBO M BMpaBo, MNo-
Cfe Yero uMnmHap co webHem (rpaBnem) B3BELLMBAIOT.

B 3aBMCMMOCTM OT HambonbLlero HOMUHANLHOrO pa3Mepa Lweb-
HA (rpaBus) NPUMEHSIOT UMNNHAPLI B COOTBETCTBUM C Tabnmuen 1.

Tabnuua 1
O6bem BHYTpeHHWe pa3mepsl ®pakumn WwebHs
MEepHOro UuamHgpa, Mm (rpaeus), MM
LnMNuHApa, n ANAMETP BbICOTa
5 185 185 Ot 50010
10 234 234 Cs. 10 go 20
20 294 294 Cs. 20 go 40

ObpaboTka pe3ynbTaToB UCMbITaHWS
HacbinHyl0 NAOTHOCTL WebHa (rpaBusi) p,, Kr/M>, onpenensior
C TOYHOCTbIO A0 10 kr/M> no dopmyne:

_m,-m
Pu = v , (2)

rae /m - Macca MepHoro UMnNuHApa, Kr;

/M ; - Macca MepHOro UmMInHapa co webHeM (rpaBnem), Kr;

V/ - 06beM MEepHOro LMAMHApPa, M>.

HacbinHYO NAOTHOCTbL OMpeaensioT ABa pas3a, Npu 3TOM KaX-
Abl pa3 6epyT HOBYLO nopumio wWebHs (rpaBums).

3a pe3ynbTaT MpUHUMAIOT cpeaHeapudMeTUYECKoe 3HadeHue
ABYX NapannesnbHbIX UCMbITaHUN.

OnpepeneHne NyCToTHOCTHU

lycrorrocrs webHsa (rpaBus) onpeaensitoT pacyeTHbIM My-
TEM Ha OCHOBaHMM MNpeaBapuUTENbHO YCTAHOB/EHHbIX 3HAYEHUN
cpeaHen NAOTHOCTU 3ePEH N HACbIMHOM MIOTHOCTY WebHs (rpaBus).
[yctoTHOCTb WebHa (rpasus) ;, % no obbemMy, onpeaensioT

12



CK

IACb VrpaBJieHHe AUCTAHI[MOHHOT'0 00yYeHHUs U MOBbIIIEHUsT KBaTUDUKALIUH
e TexHonorus 3anonHuTenen 6eToHa

no opmyne:

v, =(1-—P* 100

P, 1000 , (3)
rAe p. - HaCbiNHas NIOTHOCTb LWebHs (rpaBust), Kr/M;
P« - CPEAHSIS MIOTHOCTb 3epeH LebHs (rpasums), r/cm’.

2.2 YcCKOpeHHoe onpeaesieHne MUCTUHHOW MJIOTHOCTU
necka (FOCT 8735-88)

VICTUHHYIO MMIOTHOCTb OnpeaensitoT nyTeM U3MepeHus Macchbl
eanHuUbl obbeMa BbICYLIEHHBIX 3epeH Mnecka C WCMoNb30BaHWEM
npubopa Jle-LaTtenbe.

AnnapaTtypa:

-npubop Jle-LLaTtenbe (pucyHoK 2);

-BECbl A4N151 B3BELLMBAHUS;

-lKad CyWUnbHbIN;

OTBewmnBaOT ABE HAaBECKN MecKka Maccom no 75 r kaxaas, npu-
60p HaNOMHAOT BOAOW A0 HMXXHEWN HY/IEBOU PUCKU, NMPUYEM YPOBEHb

BOAbl ONpPeAenstoT MO HMKHEMY MEHUCKY.

Kakayro HaBecKy necka BCbINaloT Yepe3 BOPOHKY Npubopa He-
60MblUMMN pPaBHOMEPHbIMM MOPLUMAMU A0 TeX MOp, MOKa YPOBEHb
XNAKoCcTn B npubope, onpeaeneHHbii Mo HUMXKHEMY MEHUCKY, He
NOAHUMETCS A0 PUCKU C AeneHnem 20 cM’ (Unn ApYrvM AeNeHVeM B
npeaenax BEPXHEN rpaayMpoBaHHON YacTtu npubopa).

&0

PucyHok 2 - Mpubop Jle-LaTenbe
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[ns yaaneHus nysblpbKOB BO3ayxa nNpubop noBOpaynBaloT He-
CKOJIbKO pa3 BOKPYr ero BepTMKaIbHON OCW.

OcTtaTok necka, He Boweawun B nNpubop, B3BELUMBAIOT, BCe
B3BELUMBAHUA NPOU3BOAAT C norpewHocTbio go 0,01 r.

O6paboTka pe3ynbTaToB

VICTUHHYIO NNOTHOCTL Necka (p) B r/cM’ BLIYMCNAIOT MO (OpMy-
ne:

Vo (4)

raoe 7 — Macca HaBeCKW Nnecka, r;

71 — Macca ocTaTka necka, r;

I/ — 06beM BOZbI, BbITECHEHHbINM NeckoM, cM’.

PacxoxxaeHne mexay pesynbTaTaMu ABYX OnpeaeneHun UCTUH-
HOW MMOTHOCTU He [AOMKHO 6biTb Gonblie 0,02 r/cm’. B criyyasx
6ONbLUMX PAaCXOXAEHWI NPOU3BOAAT TPETbE ONpeaeseHne N BblUNC-
NAT cpeaHee apndmMeTnyeckoe ABYX 6mKanlimMx 3HaYeHUN.

OnpepeneHue NyCToTHOCTHU

[lycrotHocTb (06BbEM MEX3EPHOBbLIX MYCTOT) Necka B CTaHAApT-
HOM HEeYynJI0THEHHOM COCTOSIHWM OMpeaensitoT Ha OCHOBAHWUWM 3Ha4e-
HUA UCTUHHOW MMIOTHOCTM M HACbIMHOW MJIOTHOCTM MeckKa.

[ycToTHOCTb necka (4,.n) B npoueHTax no o6beMy BbIUUCNSIOT
no opmyne:

Vain =(l—%]-100, (5)
o
rAe p — UCTUHHAs NIOTHOCTb Mecka, r/cM’;
py — HacbIMHas NIOTHOCTb Necka, Kr/M>.

2.3 MNpumep onpeaeneHunst NyctoTHOCTM 6ETOHHON cMecn
Ycnosue:
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V
-MYCTOTHOCTb KPYynHOro 3anonHutena "« =35%,

-NMYCTOTHOCTb MEJIKOro 3anofiHUTEeNs Viens =270%,

PelweHwe:

Pacxoa necka coctasngetr: Vp=0,01V o= 0,01x35=0,35
kr/m>

[MyCTOTHOCTb CMECU MENIKOr0 WM KPYMHOro 3anoSfIHUTENEn pac-
CUMTBIBAETCH cneayowmM obpas3om:

yme nycr..cm = (VI'IYCT.KVI'IYCT.M.)/ 100%= (35x27)/100=9,45%

Ecnn nyctoTHOCTb wWebHs coctaBnser 35%, a MnyCTOTHOCTb
necka cocrtasnsetr 27%, TO MUHMUMasbHasg MYCTOTHOCTb CMECcU Wu3
3TUX 3anonHutenen 6yaet paBHa 9,45%. W3 pucyHKa BWAHO, 4TO
BCE MYyCTOTbl B KPYNHOM 3aroJsiHUTesNe 3arnosiHeHbl MenkuM, 6e3 pas-
OBWMXKKM 3epeH. Ha npakTuke Takme yCnoBust co34aTb HEBO3MOXHO,
T.K. BOAM3N KOHTAKTOB 3epeH KpYMHOro 3anosiHUTens 3a30pbl
HaCTONIbKO Y3KW, YTO MENKMM 3anosIHUTENb TaM MPOCTO He rMoMe-
CTUTCH, B AEUCTBUTENbHOCTM 3TO MPOCTPAHCTBO MOMOE, T.e. TaM
HaxXoAMTCS MycToTa.

B onpeaeneHHOM anana3oHe n3MeHeHne obbeMa necka ot 0 go
Vn=0,35 kr/M’, 0bbeM KpymHOro 3amnonHuWTens 6yaeT ocTaBaTbCs
NOCTOSIHHLIM 1M°/M>. TlpM  3TOM YCNOBHO AOMYyCKaeTcsi, YTo BCe ny-
CTOTbl B KPYNHOM 3anosiHUTeNE 3anofiIHEHbI MeNKNM, 6e3 pa3aBuKKu
3epeH. B 1encTBUTENBbHOCTM 3TO HEBO3MOXKHO, TakK Kak BOMM3KN KOH-
TaKTOB 3epeH KpYMHOro 3anofHUTeNst obpasytoTcs O4YeHb Y3Kue 3a-
30pbl, AOCTYN Ky[a 3epeH Mesikoro 3arofiHUTeNs NpocTo HEBO3MO-
XKEH.

Ecnn Mbl NnpuHUMaeM ycnosue, UYto Vi = Ve /100%, TO
3epHa KPYMNHOro 3anonHuTens éyayT pas3aBuHYTbl 3epHAaMU MENKOro
N NYCTOTHOCTb CMecn Bo3pacTeT. [nia Toro, 4tobbl obecneunTs Tpe-
6yeMyto NoABMXKHOCTb BETOHHOW CMecu, necka B CMEeCK 3arnosiHuTe-
nen 6epyT C HEKOTOPbLIM U3OBLITKOM K MYCTOTHOCTM KPYMHOro 3anorsi-

HUTENS, ONpeaensis 3TUM pPa3ABUMXKKY 3epeH KPYMHOro 3anonHUTeNs.
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Mo rpacdmKy onpenenstoT COOTHOLIEHME Meay KPYMHbIM U Mef-
KM 3arnosIHUTENEM,

Viycr.x. Viyct.m.
3B TR J~=o
30 N B
\ \\ /
20 A
nyc.sm. mMin =9,45%
ycr 1{4 0 /
‘.._..__ ......... — - —_— s — e — p—
10 \
I R —— NS L — |
9,45 |
|
0 2 03604, 05 f 038 10
I : Vi, Mo
Iy B 1 [ | |
~

B 3TOM AMana3oHe TeopeTnyeckmi 06beM MENKOro 3arnosiHuTe-
ns wm3MeHsetcs ot 0 go 0,35M°, a 06beM KpynHOro paBeH
const=1m>.

BoiBopa: lNyCTOTHOCTb CMecu 3anosiHMTeNnen onpeaenser pac-
X0[ LEMEHTHOro Tecrta. YemM MeHblle KPYrnHOro 3anonH1UTens B cMe-
cu, TeM 6onbLue NYCTOTHOCTb M pacxod LeMeHTHOro Tecta. Ecnu Bo-
obuwe oTkasaTbCs OT NPUMEHEHUS KPYMHOro 3arofiHuTens, To ro-
NYYUTCS MENKO3EPHUCTLIN BETOH, KOTOPbIN MMEET MOBbLILIEHHYIO MNY-
CTOTHOCTb — NpuMepHO B 2...2,5 pasa Bbille, YeM B NpuBeaEeHHOM
Bbille npuMmepe. YTobbl KOMNEHCMPOBATL BO3POCLUMK 06BbEM MYCTOT,
NPUXOANTCS BBOAUTbL MOBbILLEHHOE KOIMYECTBO LeMeHTa. [1oaToMy B
6eToHHYIO cMeCb BBOAUTCA 60sblUOe KOSIMYECTBO KPYMHOro 3anon-
HUTenss — Ha 1 ky6.M 6eToHHOM cMecn He MeHee 0,7 Ky6.M 3anonHu-
Tens.

C uUenblo CHMXEHUS pacxoda LeMeHTa CTPeMSATCH MPUMEHATb
KPYMNHbIA 3anofIHUTENb C MWHUMAnbHOM MYCTOTHOCTbIO, YTO OCY-
LecTsnsieTcs nyteMm noabopa ONTMManbHOMO 3epHOBOr0 COCTaBa.
Uem 6onblie aAnanasoH (pakUWMOHHOrO COCTaBa 3arnofiIHUTeNs, TeM
TEM HUXe byaeT pacxoa UeMeHTa. [ns Menko3epHucTon 6eTOHHOM
CMeCcn NyCTOTHOCTb [1-27%, 3T nycToThl U 6yAyT 3arnosiHeHbl Le-
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MEHTHbIM TeCTOM (CpaBHWUTb, AN MeNKO3epHUCTOro 6etoHa - 27% wu
ans Tshxenoro - 11%, 4TO COOTBETCTBYET pacxoay LwebHsa=0,9 M,
necka 0,4M° , YTO M COCTaBUT yBeNMUeHMWe pacxoaa LIEMEHTHOro Te-
CTa NpuMepHo B 2-2.5 paza).

17



YnpaBsieHHe JUCTaHLLIUOHHOT0 00y4YeHHUs U NMOBbILIEHUA KBaIUPUKALUU

TexHonorusa sanonHuTernemn 6eToHa

Cnucok pekoMeHayeMOoun
yuyebHOM nuTepaTypbl

OcHOoBHasa nuTepartypa
1. bBaxeHos, 0. M. TexHonorns 6eToHa, CTPOUTENbHbLIX U3AENUN
N KOHCTPYKUMW: YUebHWMK ANns CTYAEHTOB BY30B, 0Oy4valomMxcs Mo
cneud. "Mpon3BOACTBO CTPOMT. MaTeEpuanoB, M3OEMN U KOHCTPYK-
umMi" HanpaB. NOAroToBKM AnnnioM. crniey. "Crtp-so" M.: ACB, 2006
2. baxeHoBa, C.WN., baxeHoBa, O.HO. 3anonHutenun ansa 6eTtoHa:
yuyebHo-MeToanyeckoe nocobme MockBa: MOCKOBCKMM rocyaap-
CTBEHHbIN cTpouTenbHbIM YHMBepcuTeT, O6C ACB, 2017, 9bC
3. Hecgetaes, I.B., Jasuatok, A.H.2ddeKTUBHbIE CTEKNOBUAHbLIE
NOpUCTble 3anonHUTeENn N 6eToHbl Ha MX OCHOBEe: MoHorpadust Po-
ctos H/A.: PICY, 2012, 56C
KoBanes, . H. CtpoutenbHble MaTepuanbl. JTabopaToOpHbIM Npak-
TUKYM: Yueb.-MeToa. nocobue ans cryaeHtos cried. 1-70 03 01 "AB-
ToMobun. goporn” n 1-70 01 02 "MocCTbl, TPAHCMOPTHbIE TOHHENN U
mMeTpononuteHol" M.: UHOPA-M, 3bC

AdononHuTenbHaa nurTepartypa
1. Hesckun, B. A, CTpouTenbHoe MaTepuanoBeaeHue: ydyebHoe
nocobue PoctoB H//[.: PeHnkc, 2009
2. [letpos, B.ll., MakpnguH, H.W. TlopucTbie 3anonHUTeNn u ner-
kne 6eToHbl: MaTepuanosegeHne. TexHONOrMs Mpou3BOACTBA;
yuyebHoe nocobme Camapa: CaMapCKui roCyAapCTBEHHbIN apXUTEK-
TYPHO-CTPOUTENbHBIN YHMBepcuTeT, 2009, 3BC

MHTEepHeT — UICTOYHUKHU
1. OnekTpoHHas bubnmnoteuHas cnctema ZNANIUM.COM
[www.zhanium.com]
2.  2bC «JlaHb» [https://e.lanbook.com]
3. DneKTpoHHO-bnbnunoTeuHasa cucrtema HTB AITY
[https://ntb.donstu.ru/ebsdstu]

18



