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BBEJAEHUE

Mertoauueckue ykazaHus TpeAHa3HAYCHbl JJI1 OOydaroumuxcs Io
cnenuanbHocTi  08.02.02 CTpoUTENBCTBO M AIKCIUTyaTallUsl HWHKEHEPHBIX
COOPYKEHHUH 1 OCBaMBAIOIINX JUCHUILUITUHY «CTPOUTEIBLHBIE MAaTEPUATIBI.

Mertoauueckue ykazaHus coJiepKaT TMpPaKTHYECKUEe M J1abopaTOpHbBIC
3aHATHUSA 110 TEMaM JUCHHUILIUHBIL.

[IpakTrueckoe 3aHsATHE — 3TO opMa OpraHu3alMu y4eOHOro mpolecca,
MpeNoaraoias BbIIOJIHEHHE 00YyJarouMMUCs 3aJaHui CaMOCTOSTENBbHO U
Mol PYKOBOJICTBOM TipenojaaBarens. Jlumaktuyeckas 1edb MPAKTUYECKHUX
3ajaHuii  — ¢GopMUpOBaHUE Y OOyYalolmUXcsi MNPOPECCHOHATBHBIX |
MPAKTUYECKUX YMEHUM, HEOOXOIUMBIX JIJIST U3YUYECHHSI MOCIEAYIOMMX Y4eOHBIX
JUCLMIUIMH, a TakKe TMOJArOTOBKAa K MPUMEHEHHUI0O JTUX YMEHUU B
npodeccuoHaNbHON EATeTLHOCTH.

JlaGopatopHoe 3aHATHE—ITO (PopmMa OpraHu3zaluu y4eOHOTro Tpoliecca,
Korjga oOydwaromuecss IO 3aJaHuI0 U TOJ PYKOBOJICTBOM MPENOJaBaTEIs
CaMOCTOSITEILHO MTPOBOMAST OMBIThI, U3MEPEHHUSI, FJIEMEHTAPHBIE UCCIICIOBAHUS
Ha OCHOBE CIEIMATbHO pa3pab0TaHHBIX 33JJaHUN B YCIOBHUIX TaOOPATOPUH.

Benymen numakTUYECKOW UEIbI0 NPAKTUYECKUX 3aHATHUA SIBIAETCA
dbopMuUpOBaHUE TPAKTUYECKUX YMEHUH—TIPO(PECCHOHATBHBIX (BBITTOJIHEHUE
ONpENCICHHBIX JIEUCTBUS, OINEpalui, NpeaAnucaHuid, HEOOXOJUMBIX B
MOCTIEAYIOIMEeH MPOPECCHOHATLHON NeATETbHOCTH) WM Y4eOHBIX (pelieHue
3aJ1a4), HeOOXOAMMBIX B TIOCJIEIYIONIECH Y4eOHOM AesTeIbHOCTH.

Hapsgy ¢ ¢opMmupoBaHueM yMeHUMH M HaBBIKOB, B MpoIlecce

MPAKTUYECKUX 3aHATHH 0000IAIOTCsI, CUCTEMATU3UPYIOTCSA, YIIIYOJSIOTCS U



KOHKPETU3UPYIOTCS TEOPETUUYECKUE 3HAHUSA, BbIPAOATHIBAETCS CIIOCOOHOCTH H
TOTOBHOCTb ~ HCIOJIb30BaThb  3HAHMUS  HA  IPAKTUKE,  Pa3BUBAIOTCA
WHTEJUIEKTYaJIbHbIE YMEHUS.

B meroaumueckux yka3zaHUSX TPUBEAEHBl YKa3aHHsI 1O BBINOJHEHUIO
MPAKTUYECKUX U JTA0OPATOPHBIX padoT, 3a7aHusi, TEOPETUUECKUN MaTepuan u

BOIIPOCHI IJIsI CaMOIIPOBCPKH K K&)I(I{Ofl TCMC IIPAKTHUYCCKOI'O 3aHATHA.

METOANYECKHUE YKA3ZAHUA /51 OBYUYAIOIIIUXCA 11O

OCBOEHMUIO JUCIUIIVINHBI

B paboueit nporpamme aucuuIUiiHbl  «CTpOUTENbHBIE  MaTepUATbD»
3alUJITAHUPOBAHO 6 MPaKTUYECKUX 3aHATUHN U 11abopaTopHas padora.

[IpakTueckue nabOpaTOPHbIE 3aHATHS BBINOJHSAIOTCS B TETpaau i
OpakTHUECKUX paboT. MHAuBUAYyanbHBI BapHaHT IO MPAKTHUYECKHM paboTam
BbllaeTcsi mnpenonasareneM. [lpu odopmieHun paOOThl yKa3bIBaeTCsl HOMED
BapHaHTa, 3aT€M TEKCT 3aJlayu U peunieHue 3anayu. [Ipu HEeoOXxoaumocTu 3anmucu
COIPOBOXKJIAIOTCSL CXEeMaMHM, PUCYHKaMH, TaOJIUIIaMH.

I'padmyeckass vacTb NPAKTUYECKOW pabOTHI BBIMOJHIETCA AaKKypaTHO, C
UCIOJIb30BAaHUEM YEPTEKHBIX MHCTPYMEHTOB. Ha pucyHkax (cxemax) HEoOX0auMO
HAHECTU U3BECTHHIE UICKOMBIE ITAPAMETPBHI.

[Ipu opopmnenrn pabotT HEOOXOAUMO COOJIIOIATh CIAEAYIOIINE TPEOOBAHMUS:

a) paboThl HAJO BBINOJHATH AKKYpaTHbIM MOYEPKOM C HHTEpPBAIAMU MEXKIY
CTPOKaMH;

0) TeKCTbl YCJIOBHMI 3aJau NEpenuchiBaThb 0053aTENbHO, CXEMbl K 3ajayam

JOJI2KHBI OBITH BBHITTOJTHEHBI YCTKO,



B) pEIICHHE 3aJauyd ACIUTh Ha MYHKTHl. KaKIblil MYyHKT JOKEH HMETh
MO/I3ar0JIOBOK € YKa3aHHMEM, YTO U KaK OINpENeNsieTcs, 0 KakuM (popmysiaM WK Ha
OCHOBE KaKUX TE€OPEM, 3aKOHOB, IIPaBUJI, METO/IOB;

r) mpeoOpa3oBaHusi (OpMYN, ypaBHEHHI BXOJE pPEIICHHS MPOU3BOAUTH B
o0uIeM BUJE, a YK€ 3aTeM MOACTABISATh YHCIOBbIE 3HAUEHUS] HCXOJHBIX BEJIIMYUH U
BBIUMCIIUTE pe3yibTaT. [lopsloK NOACTAHOBKM YMCIOBBIX 3HAYEHUM JIOJDKEH
COOTBETCTBOBATh IMOPSJKY PacHoOJIOKEHUsI B (GopMmysie OyKBEHHBIX OOO3HAYEHHI
ITUX BEJINYUH;

T)IPU PELICHUH 337a4 MPUMEHATh TOJIBKO MEXIyHapOAHYIO CUCTEMY €IUHULL
(CH), a Ttaxke KpaTHble M J0JbHBbIE OT HHUX. Jlig 00O3HAYEHUs OCHOBHBIX
OOIIETEXHUYECKUX BEJIMYMH HCIHOJb30BaThb TOJBKO CTaHAAPTHBIE CHUMBOJIBI
(o0o3HAUYECHUS);

€) TUIaTEeIbHO MPOBEPUTH MPABUIBHOCTh BCEX BBIYUCIECHUN, 00paTHB ocoboe
BHUMaHUE Ha COOMIOICHHE TMPaBHIBHOCTH pPa3MEpPHOCTEH, TMOACTaBISIEMbIX B
(bopMyiy 3HaYEHUM, OIIECHUTh PABIONOI00HOCTh MOJIYYEHHOTO OTBETA.

[Ipu BO3BpaTe MpakTHUECKOH pabOThl O0YUAIOIIUKCSA JOKEH O3HAKOMHUTCS C
OIMOKaMU U BBINOJIHUTH peKOMeHAanuu npernogasatens .Pabora Hax ommOkamu
BBITIOJIHAETCS B TOM 7K€ TETPaJH U CAaeTCs Ha IIPOBEPKY ITOBTOPHO.

BrinonHeHHas npakTuyeckas padoTa OLEHUBAETCA OLEHKOW MO MATHOAILIbHOM
mkaie. [lpu OLlEHMBAaHMM TPAKTUYECKOM pPaOOThl YUYUTHIBAIOTCA CIIEIYIOLIUE
KPUTEPHHU:

-[IPaBWJIBHOCTH PELLICHUS 3a/1a4H;

-o(popmieHue paboThI;

-CpOK cauu paboThI;



-3aIl1Ta.
[IpakTrueckas pa®oTa, BHIOJHEHHas HEOPEKHO, HE IO CBOEMY BapUaHTY
BO3BpaIaeTcs odyJaromemycs 0e3 MPOBEPKH.
OOyyaronuecsi, He BBIIIOJHUBIINE MPAKTHYECKUE U J1a00paTOpHBIE padOThI MO

y4eOHOU TUCHMIUIMHE, K TU((HEepEeHIIUPOBAHHOMY 3a4€Ty HE JOMYCKAOTCH.



HpaKTI/I‘IeCKOB 3anaTue 1. Onpeneﬂe}me I'PpanyJdoOMEeTPUICCKOIoO

cocTaBa ImecCka.

Llenp 3aHATHA: 3aKpenuTh TEOPETUYECKUM MaTepual W ONpPEIEIUTh

I'PaHYyJIOMETPUYECKHAM COCTAB NECKA

OT4eTHBIA MaTepHall: TpaguK 36pHOBOTO COCTaBA MECKa

3adanue: Ha OCHOBaHUM HCXOJHBIX JAHHBIX OMNPEIEIUTh 3€PHOBOM COCTaB

IIECKa

Memoouueckue ykazanus

Jns  ompeneneHuss — IpaHyJIOMETPUYECKOTO  COCTaBa  IECYAHBIX U
KPYITHOOOJIOMOUHBIX T'PYHTOB TMPUMEHSIOT CUMOGbIIL Memod. IpyHT cC
MOMOIIbIO CIIEUATBHOIO HaOOpa CUT PAacCEMBAIOT HAa OTAENbHBbIE (PAKIUH.
CranmaptHelii HAOOp cocTouT U3 cUT ¢ orBepctusimu 10; 5; 2; 0,5; 0,25 u 0,1
MM. Cuta coOMpalOT B KOJIOHKY TakK, 4TOObI WX OTBEPCTHSI YMEHBIIAIHCH
cBepxy BHU3. [log HI)KHEE CUTO MOACTABIISIOT MOJIOH.

W3 BO3AYyIIHO-CYXOr0 TPyHTa OTOMPAIOT CPEAHIO MPOoO0y, BEIMUYMHA KOTOPOU
3aBHCHUT OT OJHOPOJIHOCTH COCTaBa rpyHTa. YeM MeHee OJHOPOAEH IPYHT, TEM
OosbIIe OKHA OBITh cpeanss mpoOa.CpenHsas npoda Oepercs CleayroM
o0Opa3oM: Ha JuCTe OyMaru Bech 0Opasell rpyHTa TIIATELHO MEePEMEIINBAIOT,
Pa3paBHUBAIOT HOXKOM WJIM JIMHEWKONW WM pa3AensioT Ha vacTtu. [[Be wacrw,
JeXallMe HaKpecT, OTOpachlBalOT, a JIBE JAPYrue COEAUHSIOT, NEPEMEINBAIOT,

pa3paBHUBAIOT, PA3JENSAIOT HAa YEThIpE YacTH U T. . OITy OMNEPALUIO



MPOJOIHKAIOT N0 TeX TOp, MOKa O00BEeM OCTaBIIETOCS TpPyHTa HE Oymer
NPUMEPHO PaBEH BEIMYMHE CPEeAHEW NpoObl (BEIMYMHA CpelHEed HpoObl B
naHHOM cnydae Oepercsa paBHoit 100 1). OO0bem cpemHeit mpoObl s
KpYMHO00JI0MOUHBIX TPYHTOB coctaiisieT 600-3000 cm3, nist necuansix — 200-
600 cm3. [IpoOy rpyHTa B3BEHIMBAIOT HA TEXHUYECKUX BECAX C TOYHOCTHIO J0
0,01 r. B3BeleHHBIN TPYHT MOMEIIAIOT B KOJOHKY CUT M BCTPSXUBAIOT A0 TEX
nop, Moka He OyleT JOCTUTHyTa MOJIHAasg OTCOPTUPOBKA YacTHUIl TpyHTa Ha
cutax. @pakiuu, OCTaBIIMECS MOCJE MPOCEMBAHUS HA CUTaX M B MOJJOHE,
B3BEIIMBAIOT Ha TEXHUYECKUX Becax ¢ TouHOCThIO 710 0,01 r. CymmapHas macca
BcexX (ppakiuii He JODKHA OTiIMYaThes Oosee yeM Ha 0,5 % oT macchl cpenHen
npoObl, B3ATOW i aHanuza. M3 cymMMapHON Macchl HAaBECKH BBIYUCIISIOT

MPOLICHTHOE COJIepKaHue Kaxkaou Pppakiuu no popmyse

_ 4100%
B

X

rae X — MPOLIEHTHOE CoAepKaHue (PpaKIuu B TPYHTE;

A — macca dpakuuii;

B — macca cpeaneit mpoOBl.

JInst Gonbllel HarJIsSITHOCTU U yI00CTBA CPaBHEHUS PA3JIMYHBIX TPYHTOB MEXIY
co0ol rpaHyJIOMETPUYECKHUI COCTaB OOBIYHO M300paXkatoT rpauuecku, yaie B
BHJIE CYMMapHOW KpPUBOW TpPaHYJIOMETPUUYECKOTO COCTaBAa WM METOIOM
TPEYroJibHbIX KoopauHaT. KpuBasi rpaHyJIOMeTpUYECKOro COCTaBa CTPOUTCA B

CUCTEME MPSMOYTOJIbHBIX KOOPJAWHAT B TOJIyJorapuMUYecKoM MaciiTade.



JUis  mocTpoeHuss Tpaduka IOCIEA0BAaTeIbHO CYMMHPYIOT —COZAEpKaHUe

(dpakuuii, HaYMHas ¢ HauboJee MEJIKOW MU KPYITHOM.

Ta6nuua. Knaceupuxanus (mo 'OCT)

Pacnpenenenue yactui no KpynHocT B % OT
Buael KpynmHOOOGIOMOUHBIX U TI€CYAHBIX TPYHTOB Macchbl BO3AYILIHO-CYXOrO TPyHTa

A. KpynHoo6,10Mo4HbIE

Banmynuslii rpyHT (IpH ipeo0iiaiaHui HEOKaTaHHBIX
YACTHI] — TJILIOOBEIHN) Macca gactui kpynaee 200 MM cocTaBisieT Oonee
50 %

["aneyHuKOBBIN rPyHT (IIpH NpeodIataHun
HEOKaTaHHbIX YaCTHIL — I1€0EHUCTHIN) Macca yactun kpynsaee 10 mm cocrasiseT 50%

['paBuiiHBIN TPYHT (MIpU IpeoOafaHUU HEOKaTaHHBIX | Macca yacTull KpymHee 2 MM cocTaBJisieT 6osee 50
YaCTHII — APECBIHBIN ) %

B. Ilecuannie

Macca yacTun KpynHee 2 MM cocTaBJisieT 6osee 25

Ilecok rpaBenuCThIin %

[lecox xpynHbIi Macca yactun kpynsee 0,5 MM — Gostee 50 %
[Tecox cpennumii Macca gactun kpymnuee 0,25 mm — 6omnee 50 %
[Tecok menkuit Macca yactun kpynaee 0,1 mm — 75 % u Gonee
Ilecok mbLIeBaTHII Macca gactun kpymnaee 0,1 mm — menee 75 %

Bomnpocsl ycTHOro onpoca
1. Uro mpencrasisieT co0oit mecok?
2. I3n0%ATE MOCIENOBATEIBHOCTD OIPEAEIECHUS 36pPHOBOIO COCTaBA IECKA

3. Kak BBIUMCISAIOT MOJYJIb KPYIHOCTH HecKa?



IIpakTnuyeckoe 3ansaTue 2. OnpeaesieHe BOAONOTPEOHOCTH U

CPOKOB CXBAaTbIBAHHUSI HEMECHTHOI'O TECTA.

Llenp 3aHATUA: 3aKPENUTh TEOPETUUECKUN MaTEpPHal U HAYYUTHCS ONPEEATh

BO,Z[OHOTp€6HOCTB 1 CPOKH CXBATBIBAHWA HCMCHTHOI'O TECTA.

OTtueTHBIM MaTepUal:

3aoanue: Ol'[peIleJII/ITB BOI[OI'[OTpe6HOCTB N CPpOKHM CXBATBIBAHHA LIEMCHTHOI'O

TCCTA.

Memoouueckue ykazanus

Onpeoenenue CPOK08 CX6AMbIGAHUSA UEeMEeHMHO20 mecma
[Tpu6op Buka (pruCyHOK) UMEET HUIUHAPUIESCKUI METATMYECKUNA CTePKEeHb 1,
CBOOOJTHO TIepeMeEIAONINICA B 000iMe cTaHUHBI 2 . J1J1s1 3aKpenyieHus] CTPEXKHS
Ha TPeOyeMOi BBICOTE CITYKHUT CTOMOpPHOE YCTporcTBO 3. CTepikeHb CHAaOXeH
ykazateneM 4 g OoTcueTra MEPEeMENICHUsT €ro OTHOCUTEIbHO IIKAJIbl O,
npukperuieHHol Kk cranuHe. Illkanma wumeer wneny nenenus 1 mwm.
[Ipu onpeneneHnr HOPMAIBLHOM T'YCTOTHI IIEMEHTHOTO TECTa B HIXKHIOK YacTh
CTCpXHS BCTaBJISIOT METAJUIMUECKHN HUIUHAp-TIecTUK 6. [lpu ompenenenum
CPOKOB CXBaThIBaHUSl MECTHK 3aMEHAOT uriod 7. [lectuk g0mkeH OBITH
M3TOTOBJIEH W3 HEP)KABEIOUICH CTaly C IMOJIMPOBAHHOW MOBEPXHOCTHIO. Mria
JOJKHA OBITh M3TOTOBJIEHA U3 CTAIILHOM JKECTKOM HEpKaBEIoLEel MPOBOJIOKH C
MOJIMPOBAHHOW  TMOBEPXHOCTHIO H HE JIOJDKHA HMMETh  HMCKPUBIICHHM.

[loBepxHOCT, TEcTHMKA W  WINBI  JODKHA  ObITh  uyucTOo. Maccy



MEPEMEIAONICHCS YacTH MPHOOpa COXPAHSIOT B3aWMHOW TIEPECTaHOBKOU
nectuka u uribl. OTAENbHBIE J€Tald MepeMelarolencs 4acTu npuodopa
noJ0MPar0T TakKUM 00pa3oM, 4TOObI X oOlIasi Macca HaxoJWiIach B Mpeaenax
(300£2) r. Pazmepsbl Uikl U TIECTUKA JIOJKHBI COOTBETCTBOBATh YKAa3aHHBIM Ha
pucynkax 10 u 11.

Kompuio x mpubopy Buka u miacTuHka, Ha KOTOPYIO YCTaHABIUBAIOT

KOJbIO, JOJIZKHBI COOTBETCTBOBATH YKa3aHHbIM Ha PUCYHKC 12.

Pucynok — Ilpubop Buka: 1 — muinHAPUYIECKUAN METAUTHIECKUN CTEPIKEHB; 2
— o0oiiMa CTaHUHBI; 3 — CTOMOPHOE YCTPOMCTBO; 4 — yKa3arelb; 5 — mkana; 6 —

MEeCTUK; 7 — uria.
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Pucynok 12 — Komnb1io K npuoopy Buka..

Ilepen HayanioM WUCHBITAaHUS NPOBEPSIOT, CBOOOJHO JM OIYCKaeTCs
CTep>KeHb Npubopa Buka, a Takyke HyJeBOe OTKJIOHEHHUE MPUOopa, KaK yKa3zaHO
B 1. 4.2. Urny mpubopa IOBOJAT 10 CONPHKOCHOBEHHS C ITOBEPXHOCTHIO
LIEMEHTHOTO TECTa HOPMAaJbHOW T'YyCTOTHI, IPUTOTOBICHHOTO U YJIOKEHHOTO B
KOJIbIIO. B 3TOM TIONOKEHWM 3aKpEIUSIIOT CTEPKEHb CTOMOPOM, 3aTEM
OCBOOOXKIAIOT CTEPKEHB, JaBasi UTJIe CBOOOTHO TMOTpYyX)arbcs B TecTo. Urmy
MOrPYXKAIOT B TECTO 4yepe3 Kaxzaple 10 MUHYT, mepenBuras KOJIbIIO IOCIIE
KQKJIOTO TIOTPY>KEHUS JJII TOr0, 4TOOBI WIjia HEe IMomnajajia B MPEKHEE MECTO.
ITocne KaXJ10r0 MOrPYKEHUS Urny BBITUPAIOT.

Hauanom cxBaThIBaHMSI LIEMEHTHOTO TE€CTa CYUTAIOT BPEMSs, MPOIIEIIECE OT
Hayasja 3aTBOpeHUs (MOMEHTA MPUJIMBAHUS BOJBI) 10 TOTO MOMEHTA, KOIJaa
Wrjla HE IOXOIUT 10 IutlacTUHKKM Ha 2 — 4 MM. KoHIIoM cXBaTtbIBaHHUA
IIEMEHTHOI'0 T€CTa CUMTAIOT BPEMS OT Hadajla 3aTBOPECHUS O MOMEHTA, KOrja

uIrja oOmyckaercs B Tecrto He Oomee yemM Ha 1 — 2 MM



Bonpocel ycTHOro onpoca

1. Yto mpeacraBsieT coO0i MOPTIAHIIEMEHT?

2. Kakum o00pa3oM ompenensitoT CPOKH CXBaTbIBAaHUS LIEMEHTHOTO
TECTA U KAaKOBBI TpeOoBaHUs cTaHaapTa?

3. Kakume Mapku mopTiaaHALEMEHTa NPEAYyCMOTPEHBI ACHCTBYIOIIUM

CTaHJapTOM?

IIpakTudeckoe 3ansatue 3. [IpuroroB/jieHue 06 TOHHOU CMeCH H

NMPOBEPKAa CBOMCTB 0€TOHHOM CMECH.

Llenp 3aHATHUS: 3aerHI/ITB TGOpGTI/I‘IGCKHﬁ MaTcpuall 1 HAYIYUTHCA OIIPCACIIATH

CBOMCTBA OETOHHOM CMECH.

Otuernbiii Matepuai: [TogoOparh cocTaB TsKeI0ro O€ToHa.

3aoanue:OnpenenuTb OCHOBHBIE CBOMCTBA OETOHHOM CMECH.

beroH — 3T0 MCKYCCTBEHHBI KaMeHb, MOJIYYCHHBIH B PE3yJIbTaTe TBEPIACHUS
palMOHAILHO TMOJOOpAaHHOM, THIATEIBHO TMEpPEMENIaHHOW U  YIUIOTHEHHOU
CMECHU BSDKYILETO, BOJbI, MEIKOro M KpymHoro 3amnonHutens. CMech u3
YKa3aHHBIX BBIIIE MATEPUAJIOB JI0 Hayaja €e TBEPACHUS HAa3bIBaeTCsS OCTOHHOMN

CMCCBIO.

CocTaB OeTOHa BBIPAXKAETCS PACXOJIOM BCEX COCTABISIONIUX MATEPUAIOB TIO
Macce Ha | MsynomeHHoﬁ U YIUIOTHEHHOM O€TOHHOM CMECH K Macce IIEMEHTa,

MpUHUMAaEMOM 3a eaquHuILy, T.€. 1:X:Y (1leMeHT: MecoK : meOeHb U TPaBUi).



OCHOBHOW XapaKTEPUCTUKON OCTOHHON CMECH SIBIIICTCS €€ MOABMKHOCTH HIIN
KECTKOCTh. [10BMKHOCTE OMpeNeNaeTcsl BEIMUYMHON OCaku (CM) KOHyca M3

OCTOHHOI CMCCH; JKCCTKOCTDb XapaKTCPU3YCTC ITOKA3aTCJICM KCCTKOCTH (CGK).

OcHOBHas XapakTepucThka 0eToHa — Kj1acc OeToHa — Mpees MPOYHOCTH MIPH
ckaTuu  00pas3noB-KyOOB  pasmepoM  15x15x15 cM, HW3rOTOBJICHHBIX
CTaHJAPTHBIM METOJIOM, BBICPKAHHBIX B HOPMAJIbHBIX  YCIIOBUSAX U

HCIIBITAHHBIX Y€PE3 28 JIHEM MOCJI€ U3TrOTOBJICHMS.

Paznnuaror ABa COCTaBa OeToHa: HOMMHAJIbHBIN 71a00paTOPHEIH
2
paCCQHTaHHBIfI J1 MaTCepuaioB B CYXOM COCTOSAHHH, H HpOHSBOI[CTBGHHBIﬁ

(TosneBoii) — AJI1 MaTEPUAJIOB B €CTECTBEHHO-BJIAXKHOM COCTOSIHUU.

Pacuer cocraBa 6eToHa

BononementHoe otHomenue B/l Beraucisercs ucxoas u3 TpedyemMoro kjacca

6CTOHa, AKTUBHOCTH LIECMCHTA U C YUYCTOM BHJAd U KAa4UCCTBa COCTABJIAIOIUX IT10

cIeayromuM GopMysiam:

JU1st O€TOHA ¢ BOAOIIEMEHTHEIM oTHomenueM B/1] > 0,4

rie Rg — mapka 6eToHa;



R, — aKTHBHOCTb LIECMEHTA;

AjA; — ko3 PUITMEHTBI, yYUTHIBAIONME KA4€CTBO MaTepuara:
BBICOKOKaueCTBeHHBIE 3anmoauurenu: A = 0,65; A; =0,43;
psaoBeie 3anoaHuTenu: A = 0,60; A; = 0,4,

MOHMKEHHOro kauecta: A = 0,55; A; =0,37.

3
Pacxon Boasl (BOAOMOTPEOHOCTH B JI/M”) OMpENEsieTcss OPUEHTHUPOBOYHO IO
rpaduKy UM TaOIHIIE UCXOAS U3 33JaHHON yA00O0YKJIaJbIBAEMOCTH OETOHHOU

CMECH U HanmOOIbIICH KPYITHOCTH 3aIlIOJIHUTCJIIA.

Tabmuua

BogonorpeObHOCTh OETOHHOI cMech

Pacxo/ BOABL, JI/M°, [IPH KPYITHOCTH: (MM)

E)le’ XK, cm | I'paBus [le6us
10 {20 |40 |70 |10 |20 (40 |70
40-50 150 {135 125|120 | 160 | 150 | 135 | 130
25-35 160 | 145|130 | 125|170 | 160 | 145 | 140
15-20 165|150 135|130 | 175|165 | 150 | 145
10-15 1751160 | 145|140 | 185|175|160 | 155
2-4 190 175|160 | 155|200 190|175 170
5-7 200 185|170 | 165|210 |200| 185|180
8-10 205190 175|170|215| 205|190 | 185
10-12 215205190 | 180 | 225 | 215|200 | 190
12-16 220 | 210|197 | 185|230 | 220 | 207 | 195




[Ipumeuanue:

. Pacxox Boawr miis cmecu o I ¢ HI'LT = 26-28% u mmecka ¢ My = 2.
. IIpn n3MeHeHnn HOPMaJIbHOM T'YCTOTBI LIEMEHTHOI'O TECTA HA KaXKIbIA MPOLEHT

B MEHBIIYI0 CTOPOHY pacxoi BOJbl yMEHbINAaeTca Ha 3-5 1, B OOJBLIYIO

CTOPOHY — YBEJIMYMBAETCS Ha 3-5 JI.

. Ilpy u3meHeHMH MOAyJsA KPYNHOCTM Iecka Ha Kaxaele 0,5 B MEHBIIYIO

CTOPOHY pacxoJi BOJIbl yBEJIUYMBAETCS Ha 3-5 7, B OOJBIIYIO CTOPOHY —

yMEHbIIAaeTcs Ha 3-5 I

Pacxon nemeHnTa HaxoguTcs o Gpopmyiie:

Ll =B:B/LI_

rae B — pacxon Bojpl, e,

Heo6xoauMo, 4To0BI 3TOT pacxo/1 ObLT HE HUKE MUHUMAJIBHO JOIMTYCTUMOTO 110

HOpMaM (Taour.).

Tabauua
Llimin, Kr/MSa npua
[peaEIbHOU
Homprmxk- | Kect- | kpymroctn
Cwmecn HOCTb, KOCTb, | samonHuTes,
cM Cc MM
10 |20 |40
Oco0o xectkas | 0 >30 |160 (150 | 140




Kecrras 0 5-30 |180 (160 | 150

ManonoasrxHas | 1-4 — 200 | 180 | 160
[MoxBuxHas 4-15 — 220|200 | 180
Jluras > 15 — 250 | 220 | 200

OnpeneneHre KpymHOro M MEJNKOrO 3alOIHUTENS MPOU3BOIUTCS HAa OCHOBE, C
OJTHOM CTOpPOHBI, TOJy4YE€HHUS OETOHAa IUIOTHOTO CTPOEHHUS, C JpPYyrod —

o0ecrieueHrns1 MUHUMAJIbHOT'O pacxoaa nCMCHTA.

dopmyIbl 1751 ONpEesieHUs pacxoja rnecka u mieOHs (rpaBusi) Moiaydaem M3

pELIEHUST CUCTEMBI IBYX YPABHEHUN:

(UL, BL I K
AT

U,B, I KV«
ﬁpl{ pS pﬂ pHK

rae L, B, II, K — cooTBeTCTBEHHO pacxobl HEMEHTA, BOJbI, ECKA, KPYITHOTO

3aIl0JIHUTEJIS, KT

P Psy Py Px— HUCTHHHBIC IIJIOTHOCTH HOCMCHTA, BOJAbI, IICCKA, KPYIIHOI'O

3.
3aIlOJIHUTEISA, KI/M ",
V|, — MyCTOTHOCTb KPYIHOI'O 3alOJHUTENS;
3.
Prx — HACBIIHAS INIOTHOCTh KPYITHOTO 3aIlOJIHUTENS, KI/M";

o — KO3(Q(ULIMEHT PA3ABUKKH 3€PEH KPYIHOrO 3aroJIHUTENS PacTBOPOM,
KOTOPBIN JIJIs1 MIACTUYHBIX CMECeW MpUHUMAaeTcs 1o Tabn. 7.3, a 1uid KECTKUX

— a=1,05+1,2.



3HaueHUE KOB(i)(bI/IHI/IeHTa o) THNIACTHYHBIX OCTOHHBIX cMecel

Pacxon Koadpdunuent o npu B/L]
IIEMCHTA, Kr/M>

04 (05 |06 |07 |08
250 — |— 11,26 1,32 |1,38
300 — 1,3 |136 (142 |—
350 1,32 11,38 |1,44 | — |—
400 14 146 | — |— |—

o 3.
Pacuer mioTHOCTH OCTOHHOI CMCCH, KI/M”.

Poey = +B+TT+K.

KoppekTupoBanue pacueTHOro cocraBa 0€ToHa M0 MOJABUAKHOCTH

Kaxnas wu3 Opuraag usrotoBnsieT mpoOHbIA 3amec obwbemom 7 . Pacxon
MaTepuaioB Ha 3aMeC ONpPENeNsIIOT, HCXOAS W3 PACCUMTAHHOTO paHee

HOMHMWHAJIbHOI'O COCTaBa 6CTOHa, KT

11 = 11.0,007; B = B-0,007:

IT=11-0,007; K = K-0,007.

Bce Marcpualibl B PACUYCTHBIX KOJMYCCTBAX OTBCHIMBAIOTCA MW M3 HHX
IIPUTOTOBJIACTCA OeToHHas cMech. Ha Meraimmueckuii OO€k cHadana
BBICBIIIACTCA OTBCIICHHAA IOPHHA IICCKA, 3aTEM I[O6aBJ'I5[CTC$I PacuCTHOC
KOJIMYECTBO HOEMCHTA, WM BCC OTO IMCPEMCIIMBACTCA OO0 IIOJIYYCHUA CMCCH
OIHOPOJHOI'O COCTaBa. 3areMm BBOOUTCA prr[HI:Iﬁ 3aI10JIHUTCIIb, 1 BCA CMCCH

NEpEMCUINBACTCA 10 PaBHOMCPHOI'O paClnpEaACICHUSA KPYITHOI'O 3aIllOJHUTCIIS B



CyXOil cMecH, B KOTOPYIO BIIMBAaeTCA B JiBa mpuema TpeOyemas Boja, U BCS
CMECh DJHEPrUYHO IIEPEMEIINBACTCA B TEYEHUE S5 MHMHYT OO0 JOCTHKCHHS

OHHOPOIIHOﬁ CMCCH.

[TonBm>kHOCTh OETOHHOW CMECH ONpPEAENseTCs C MOMOIIBI0 CTaHAAPTHOIO
KoHyca (puc. 1). @opMy, NpeBAPUTEIILHO OYUILICHHYIO, IPOTUPAIOT U3HYTPHU
BJIQKHOM TKAaHBIO M YCTAHABIMBAIOT Ha IUIOCKYI0 TOPHU30HTAIBHYIO
MOBEPXHOCTh, HE BIUTHIBAIOLIYIO BIary. 3aTeM uepe3 BOPOHKY QopMy
3alOIHSIIOT TPEMS PaBHBIMH TI0 BBICOTE CIIOSMHU OETOHHOM CMeCH C
VILIOTHEHUEM KaXJIOrO CJI0s 25-KpaTHbIM IITHIKOBAHUEM METaUIMYECKUM
crepxHeM. Bo BpeMms mITbikOBaHUsSI OETOHHOM cmecu (opma JoKHA OBITH

IIpHU’XaTa K OCHOBAHUIO.

[ |
0
]
[

puc. 1- OmnpeneneHue  ynoOOyKIaIbIBAeMOCTH OETOHHOM  cMecH:  a)
MJIACTUYECKUE CMECH (CTaHAApTHBIA KOHYC); 0) )KECTKHE CMECH (TEXHUYECKUM
BUCKO3UMETD): 1 — meTnu; 2 — KoJbLo-AepKaTelib; 3 — ITaTuB; 4 — JAUCK; 5
— IITaHra;6 — BUHT; 7 — Hacajaka; 8§ — KOHYC; 9 — omnopHble TaHku; 10 —

KOJIb1O; 11 — nunmuHap



[locne yknagku © INTBIKOBAaHUS IIOCIEOHETO CJIOS BOPOHKY CHUMAIOT U
M30bITOK OETOHHOW CMECH CPE3al0T KEeJIbMOI BPOBEHB ¢ KpasiMu (popmbl. 3aTeM
dbopMy CTpPOro BEpTUKAJIHHO CHUMAIOT TaK, YTOOBI HE Pa3pylIUTh OETOHHBIN
KoHyc. OcBOOOXAEHHAs! OT (POPMBI CMECH MOJ JEHCTBUEM COOCTBEHHONW MacChl
HayuHaeT ocenathb. [lociae okoHYaHUs Ocaiku CHATYIO (GOpPMY yCTaHABIMBAIOT
pSAZIOM C OCEBIIMM KOHycoM OetoHa. Ha BepxHee ocHoBaHue (OpMBI KOHYycCa
VKJIAIbIBAIOT JIMHEWKY, OT HIIKHEro pedpa KOTOpOW ApYroM JIMHEWKOM
U3MEPSAIOT 0CaJKy OETOHHOW CMECH ¢ TOYHOCThIO A0 0,5 cM. 3HaueHHue ocaaku

KOHYyca (CM) XapaKTepu3yeT MOJABMKHOCTh UCITBITBIBAEMOW OCTOHHOW CMECH.

Eciu moaBMXKHOCTH CMecH TOJydyuiach MeHee TpeOyeMoil, TO B IMpPOOHBIH
3amec noodasisiercst 5-10 % memeHTa U BOABI ¢ COONMIOAEHUEM PACCUYUTAHHOTO
panee cootHomenus B/Ll. Ecnu nmoaBmxHOCTh moiyduiack 6oiiee Tpedyemoit,
TO B 3aMecC J00aBIIsE€TCS MECOK M KPYIHBIN 3anodHUTENs B pazmepe 5-10 % ot
pacyeTHOro, COXpaHss OTHOIICHHE WX TMOCTOSHHBIM. IlyTeM HECKOIbKUX
MOMBITOK ~ JOOMBAIOTCS TpeOyeMoil MOJIBMXKHOCTH CMECH, IIOCIE YEero

pacueTHBIN cocTaB OETOHA MEPECYUTHIBACTCS.

Omnpenenenue kinacca 6eToHa

beroHHas cmech yKiaabIBaeTcsl B COOpPaHHYIO U CMa3aHHYIO U3HYTPH CTAJIbHYIO
dbopMy C HEKOTOPHIM H30BITKOM, TOCJE 4ero ¢opMa YCTaHABIMBAETCS Ha
CTAllMOHApHYIO  BHOPOIUIOMIAAKY W  3aKpeIuisiercsd 3aXKuMaMu. 3aTeMm
BKJIIOYAETCA  BUOPOILUIOIIAZAKA M  CEKYHAOMEpPOM  (DUKCUpPYETCSl  BpeMs

BUOPUPOBAHUSI, KOTOPOE MPOJIOJKACTCS 0 MPEeKpalieHus: oceaanus 6€TOHHON



CMCCH, BbIPpABHUBAHHUA ITOBCPXHOCTHU €€, IIOABJICHHA Ha HeH OEMCHTHOI'O

pacTtBopa.

[locne ymioTHeHUs, oOpa3ubl B (opMax MOKPHIBAIOTCS BIAKHOW TKAHBIO U
XpaHATCs B nmomenieHnu npu temneparype 18-20°C B teuenne 1 cyrok. 3atem
OHU BBIHUMAIOTCS U3 (OPM, MapKUPYIOTCS U, JO MOMEHTa HCIbITaHUS,
MOMEIAIOTCS B KaMEepy HOPMaJIbHOTO TBepAeHUs mpu Temneparype 2012°C u

OTHOCHUTEJILHON BJIAXKHOCTBIO HE MeHee 95 %.

Jns  ompeneneHuss OKOHYATENLHOIO COCTaBa O€TOHAa TOACYMUTHIBAETCS
(bakTHUeCKHil pacxo] MaTepHaIOB Ha MPOOHBIA 3aMec, BKIIOYAs MaTepuallbl,

J00aBJICHHBIC JIJIs MOTYYEHUS 3alaHHON moaBrkHOCTH: 113, B3, I3, K.
OmnpegensieTcst coctaB O€TOHA MO Macce:
1:T05 /I, Ky /L =1:x:y

3
[ToacumThIBaeTCS pacxoa KOMIIOHEHTOB Oe€TOHA B KT Ha 1 M~ pealbHOro 6€ToHa

&
C INIOTHOCThIO F6.om

_ Pl
1+x+v+B/T]

IT=1x; K=1y; B =L-B/LI,

[iM] )
rae Peev —  (akTHyecKas IUIOTHOCTH OETOHHOM CMecH, OIpejesemast

. . . o 3
B3BEIIMBAHUEM ITYCTON (DOPMBI C YIIIOTHEHHOUW B HEMl OETOHHOM CMEChIO, KI/M .

Krnacc 6erona ompenensieTcss mo mpeaeny NpOoYHOCTA Ha CKATHE CTaHIaPTHBIX

00pa3ioB-kyooB pazmepom 15x15x15 cm.



OOpazelr moMenalT Ha OMNOPHYIO IUIUTY IMpecca OOKOBOM MOBEPXHOCTHIO,
4TOOBl CXKMMAIOIIasi cujia Oblla HalpaBiieHA MapayieIbHO CIIOSIM YKJIaIKH

6etoHa B hopMmy.

[Ipenen nmpoyHOCTH OETOHA Ha CXKATHE KaK cpelHee apudmMeTrndeckoe mpesesa

IIPOYHOCTHU TPCX NCIIBITAHHBIX 06pa3u03.

Bonpoce! ycTHoro onpoca
1. Uto npeacraBisier coO0i TAKeNbI OCTOH?
2. Kakue kmaccel OeToHa BEI 3HaeTe?

3. Kak onpenensitor mogBUKHOCTh OETOHHON CMeCcH?

IIpakTuueckoe 3ansaTue 4. OnpeneneHue npeaesia NPOYHOCTH

0eTOHA HA CKATHE.

Lenb 3aHATUA: 3aKpENUTh TEOPETUUECKUN MAaTepUal U HAYYUTHCS ONPEACIAThH

npesen NpoYHOCTH OEeTOHA Ha CKaTue.

OtuerHblid Matepuail: [lo npeneny MpOYHOCTH ONPEAEIUTH Ki1acc OETOHA.

3aoanue: OnpenenuTb TMpeAea MNPOYHOCTH TMPU CxKaTuh O€eToHa II0

pe3yJIbTaTaM UCIbITaHUS 00pa3lloB — KyOOB.

Memoouueckue yka3zanus
PaznuunHbie CBOMCTBA MCXOAHBIX MaTE€pPUAIOB, U3MEHEHUS] TEXHOJIOTMYECKUX

napaMeTpoB B TMPOLECCE M3TOTOBIEHUS KOHCTPYKLUMA W MHOroe JApyroe



OPUBOIAT K TOMY, YTO KOHTPOJIUpyeMmas TPOYHOCTh OEToHa o0Jsiagaer
CTaTUCTUYECKON M3MEHYMBOCTHIO. JTO 3HAYHT, YTO M3TOTOBJICHHBIC U3 OJHOTO
¥ TOTO K€ COocTaBa 0ETOHA M UCIIBITAHHBIE HA CXKATHE AJISi KOHTPOJIS IIPOYHOCTH
00pas3Ibl MOKAKYT Pe3yIbTaThl, OTINYAIOLINECS MEXTy COOOH.

OmpeneneHue TPOYHOCTH OETOHA COCTOUT B U3MEPEHUM MHHHMAJIbHBIX
YCWJIMHA, Pa3pyIIAOIINX CIEHUAILHO H3TOTOBJICHHBIE KOHTPOJIBHBIE OOpa3Iibl
OeToHa MpH MX CTAaTUYECKOM HArPYKEHHU C IMOCTOSHHON CKOPOCTBIO POCTa
Harpy3KH ¥ TOCIEYIOIIeM BBIYUCICHHU HANPSHKCHUHM TPH DTUX YCHIHSIX B
MPEINONI0KEHUH YIPYron paboThl MaTepuaa.

KyOukoBasi mpodHocTh OeToHa Tpu ckaThd. [Ipy oceBOM CkaTHHU KyOBbI
pa3pylaroTcs BCJIEICTBHE pa3pblBa OETOHa B IIONEPEYHOM HAarpaBiICHUH.
HakJioH TpenmH pa3psiBa 00yCIOBICH CHIIAMH TPEHUS, KOTOPBIC Pa3BUBAIOTCS

Ha KOHTAKTHBIX ITOBCPXHOCTAX — MCIKAY IIOAYIIKAMHU IIPCCCa U I'paHsIMHU KY6a

Onpenenenne NPOYHOCTH O€TOHA BBIMONHAIOT TYTEM HCHBITAHUSA 10
pa3pylieHus: CHEeIUaTbHO M3TOTOBIEHHBIX OCTOHHBIX 00pa3ioB. B ycmoBusx
7a00paToOpu CTPOUTEIHLHOTO KOJUIE)Ka PEKOMEHIYETCS OMPENeTsTh Mpee
MPOYHOCTH MPHU CKATUHM OETOHA MO Pe3yJIbTaTaM MCIBITaHUs 00pa3loB - KyOOB
pazmepoM 100x100x100 u 150x150x150 MM, a Takxke 3HAKOMUTH C METOJAUKON
OIpe/AeNIeHHs Tpeiesa IPOYHOCTU MpU HU3rHOe 00pas3loB - MPU3M PazMEpoOM
150x150x600 MM 1 ¢ METOJUKON OMpeETIeHHs] TPOYHOCTH OETOHA Ha OCEBOE
pacTshKEHHE TI0  pe3yjbTaraM  HCHOBITaHUS  00pa3lioB -  BOCBMEPOK,
M3TOTOBJICHHBIX B crenuaibHbIX (popmax. Kpome Toro, ciegyer 03HaKOMUTH
yUYalmxcsi ¢ ONpefesicHUEM TMPOYHOCTH OeToHAa B KOHCTPYKIUSAX 0e3 uX

PaspymicHuA MEXaHNYICCKUMHU U (1)I/IBI/I‘ICCKI/IMI/I MECTOOaMH.



[Ipenen mpoyHOCTH TP CKATUHM OCTOHA IO PE3yJIbTaTaM MCIBITAHUS 00pa3IioB
- KyOoB. Jlyisi u3rotoBiieHUs: 0Opa3IloB - KyOOB OTOMpPAIOT CPEHIOI MPoOy
O0etoHHOM cmecu. Metonuka orOopa mpoO 3aBUCHUT OT BHJIa KOHCTPYKIIUH,
MEeTOJa YKJIaJKH, TBEPJICHHUS OCTOHHOM cMmecu U Apyrux ¢akTopoB. Maccy
cpemHel TPOOBI yCTAHABJIMBAIOT B 3aBUCHMOCTH OT YHCJA ITOJICHKAIINX

HU3TOTOBJICHUIO U HMCIIBITAHHUIO O6p213HOB.

[Ipenen mpodHOCTH TPU CXKATHH 0OPA3IOB - KYOOB ONPEAETSAIOT CIETYIOIIIM
obpazoM. OOpa3ibl U3BIEKAIOT U3 KaMepbl BIAKHOTO XPaHEHUs, OCMaTPUBAIOT
U OOHApY)KEHHBbIC Ha OTMOPHBIX T'PaHAX JCPEKTHI B BUJE HAIIBIBOB YIAJSIFOT
HAIWIBHUKOM WU NUIM(OBATBHBIM KPYTOM, 8 MEIKHE PAaKOBHUHBI 3aIlOJIHSIOT
I'YCTBIM IIEMEHTHBIM TECTOM. 3aTEM OMNpPEECA0T padouee MOJI0KEeHHE 00pa3iia
IPU WCIBITAHWUA W OTMEUYAIOT KPAaCKOW WIIM MEJIOM TpaHh, KOTOpbIe OymayT
npuiierath K onopaMm. OIOpHBIC T'paHW BBIOMPAIOT TaK, YTOOBI CIKUMAIOIIAs
CHJIa TIPHU MCTIBITAHUH 0o0pa3ia Oblia HampaBieHa MapauieIbHO CJIOSM YKITaIKH
oeronHoit cmecu B Gopmy. OOpas3ibI-KyObl H3MEPSIOT METAJUTMYECKON
JMHENKON ¢ TOYHOCTHIO 10 1 MM, a 3aTeM B3BEIIMBAIOT HA TEXHUYECKUX BECaX.
PaGouyto mmomans cedeHws oOpas3la, MM, ONPEACTSIOT Kak CpelHee
apudmeTHdecKkoe TIUIOMAaAe O00euX OMOpHBIX TpaHed. OOpasmbl mepen
UCIIBITAHUEM JIOJDKHBI B TedeHUE 2-4 4YacoB HAXOIUTHCS B ITOMEHICHHUH

nabopaTtopum.

Bo Bpems ucnbiTanusi oOpasel] yCTaHaBIMBAIOT OJHOW U3 TpaHel Ha HUKHIOKO
OMOPHYIO TUIMTY Mpecca LEHTPAJIbHO MO OCU IMOCIETHEro. 3aTeM BKIIIOYAIOT

AJNEKTPOABUTATENb THAPABIMNYECKOrO0 MpUBOJA npecca. Harpyska Ha oOpasen



IIPU UCHBITAHUH JOJKHA BO3PAacTaTh HEMPEPBIBHO co ckopocThio 0,4 - 0,8 MIla

JI0 pa3pylieHus oopasiia.

[Ipenen npoYHOCTH TIPU CHKATUU OETOHA

Rex= 10Fp/A, (1)

rae Fp — paspymaromas Harpyska, kH;

A — IUIOMIA (b TONEPEYHOro CEYCHHs 00pasia, cM>

[lo npeneny mNpPOYHOCTH TpH CXKATHM B oOpasliax - Kybax pa3Mepom

150x150x150 MM g1t TSKENBIX OETOHOB YCTAHOBJICHBI CIICAYIOIINE KJIACCHI:

C8/10; C 12/15; C 16/20; C20/25; C25/30; C30/37; C35/45 n 1.1.

Bomnpocel ycTHOro onpoca
1. Uto mpencrasisieT co00i TsKebIi OETOH?
2. Kakue kiaccel 0eToHa BEI 3HaeTe?

3. Kak onpenenstoT moaBMKHOCTh OETOHHON cMech?

IpakTnyeckoe 3ansaTue S. UcnpiTaHue 1 KOHTPOJIb Ka4eCTBA

0eTOHa Hepa3pya MM CIIOCOO0M.

Lenp 3aHATHA: 3aKpenUTh TEOPETUUECKUU MaTepuad W HAYYUThCA ONPENEIATH

MPOYHOCTH 0E€TOHA B KOHCTPYKITUSX.



OtuetHblit Matepuan: ['paduk 11 onpeaeneHuss IPOYHOCTH OETOHA.
3aoanue: Onpenenutb MPOYHOCTH  OETOHA  HEpa3pylIAIOIIUM  CIIOCOOOM

(YIbTpa3ByKOBOM METON).

Memoouueckue ykazanus

Hepaspymaromue metoasl koHTposst (I'OCT 22690, 'OCT 17624 u np.) narot
BO3MO>XHOCTb COXPAHUTD AKCILTYyaTallHOHH YIO MPUTOAHOCTh
paccMaTpuBaeMoro oObeKkTa 0e3 HapylIeHHs €ro Hecylled CHoCOOHOCTH H
ONpEAeNsATh  HUHTEpecylolmue  (QU3MKO-MEXaHUYECKUE  XApPaKTEPUCTUKH
MaTepuanoB B JIIO0OW JOCTYymHOM Touke. BMmecte ¢ TeM, pe3ynbTarhl
UCIIBITAHUI HE TMOJYy4YaroT HEMOCPEACTBEHHO B BHJIE€ HCKOMOTo (akTopa
(mpenena MPOYHOCTH, MOAYJS YHOPYTOCTH, IJIOTHOCTH, BIQXKHOCTH M T.1.), a
Haxo[sAT MO KOCBEHHBIM IIOKa3aTeasM (IMaMeTpy OTIedarka, CKOPOCTH
MPOXOKJEHUS YIbTPAa3BYKa, CTETIEHU MOTJIOIEHUS HOHU3UPYIOIIUX U3Ty4EeHUN
U T.1.), 9YTO TpeOYeT MOMOIHUTEIHHOTO YCTAHOBJICHMSI B3aHMMOCBSI3M MEXIY
HUMHU. Pa3nuyaroT Tpu rpymibl HEpazpymarlmuX METOI0B: 1) MeXaHW4YecKHe,
KOI'JIa CBOMCTBAa MaTepHajoB OIEHUBAIOT MO MEXaHUYECKUM XapaKTEPUCTUKAM
UX TOBEPXHOCTHOrO Ccjosl; 2) (pu3uyeckue, Korja CBOMCTBA MaTepHAIOB 5
OLICHMBAIOT 10 HM3MEPEHHBIM C MOMOIIBIO TOpPUOOPOB  (PUINUYECKUM
XapakTepUCTUKaM; 3) KOMIUJIEKCHbIE, KOIrJa ¢ LEeJIbl0 YMEHBIICHHUS
NOTPEIIHOCTA M TIOBBIIEHUS  CTENEHH JOCTOBEPHOCTH  PE3YJIbTATOB
UCIIOJIb3YIOTCS  HECKOJIbKO MNPUOOPOB, MPUHLMUIBI  JEHCTBUS  KOTOPBIX

pPa3JINYHBI.



[IpouHocTh OeTOHa ompeaensercs MO0 TI'PagyHPOBOYHBIM 3aBUCHUMOCTSIM,
MpPEABAPUTEILHO TMOJYYEHHBIM B pe3ylbTaTe NapajuieIbHbIX HWCIBITAaHUN
cragaaptHeix ('OCT 10180) o06pa3ioB-kyOOB BHauajne Hepa3zpylaloluM
METOJIOM, a 3aTeM KiaccuueckuM (pazpymaronium). B coorBerctBun ¢ 'OCT
22690 mocTpoeHHE TPAaAyUPOBOUHBIX 3aBUCHUMOCTEW OCYIIECTBISIETCA II0
pe3yJbTaTaM UCTIBITAHUN HEe MeHee 15 cepuii 00pa3ioB-kyooB uian He MeHee 30
oOpa3sioB. OObIYHO HCHBITEIBaIOT 45 00pa3ioB (15 cepwuii, mo Tpu obpasna B
Kax0i1). Pazmepsl 00pa3noB A rpalydpOBOYHON 3aBUCUMOCTH BBIOUPAIOT B
COOTBETCTBUHU C HAaUOOJbILIEH KPYIMHOCTHIO 3allOJHUTENS B OETOHHOM cMecH, HO
He MeHee 100 mM. OOBIYHO HUCTIONB3YIOT KYOBl ¢ pedpom 150 mm. M3meHenue
MPOYHOCTU OETOHA B CEPUSIX JOCTUTAETCS BapbHUPOBAHUEM pacxojia IEMEHTa U
BOJIOLIEMEHTHOI'0 OTHOLIEHUs. Bo3pacT OeToHa uccienyeMoil KOHCTPYKLIUH He
JOJDKEH oTiinyaThest 6onee yem Ha 50% oT Bo3pacTa 00pa3loB, UCHOIb3YEMBIX
JUIs TIOCTPOCHUSI TPAayMpPOBOYHOWM 3aBUCUMOCTH. [IpM HM3MeHEHMHM cocTaBa
OeToHa WJIM TEXHOJOTHMU €ro MPOU3BOJICTBA I'PaJyHPOBOYHYIO 3aBHCHUMOCTb
CIIEAyeT YCTAaHaBIMBAaTh 3aHOBO. B CTpOMTENbHOW MPAKTUKE MIUPOKOE
pacnpocTtpaneHue nonyyun 3taioHHbiii MojoTok K.I1. KamkapoBa. OTanoHHbIi
monotok HHNmoccTpos K.II1.KamikapoBa cocToUT M3 Kopiiyca ¢ IMOBOPOTHOM
TOJIOBKOM, PYKOSITKH, CTaKaHa ¢ OTBEPCTHIMH I mapuka d=15 MM, cTaibHOTO
crepxkHsa =10 MM wn3 rmagkond apmarypHoud cranmm Mapku Ct3, a Takxe
MPYKUHBI, IPHKUMAIOIIEH IapUK K CTEPKHIO. JTaJOHHBIN CTEPKEHb BBEACH B
KOHCTpYKIMIO MojoTka KamkapoBa [is1 0ojiee TOYHOrO OIpeAesCHUs
MOBEPXHOCTHOM MPOYHOCTH OeToHa. 2.3. 3amepbl OTIEYaTKOB Ha OETOHE W Ha

9TAJIOHHOM  CTCPIKHC IPOU3BOAAT C IIOMOIIBIO  YIJIOBOI'O MaCHITa6a,



COCTOSAIILIETO M3 JBYX CTAJIbHBIX JIMHEEK, CKPEIUIEHHBIX MEXIy COO0O0W MoJy
OIPEACIICHHBIM YTJIOM.

[Ipexxie yem HayaTh HCMBITAHUE OCTOHHOTO KYOMKa ATaJOHHBIM MOJIOTKOM
cucteMbl KamkapoBa, Ha TOBEpXHOCTH 00paslia, HaMe4yaroT TOUYKU HAHECCHUS
yIapoB. 3aTeM YK€ C YCWIMEM, HEOOXOIUMBIM [IJIsi TOJIy4€HUS KPYIHBIX,
y1000YNTAEMBIX OTIIEYATKOB HA MOBEPXHOCTH OETOHA U ATAJTOHHOTO CTEPXKHS,
HAHOCST CEpHUI0 yIapoB IO HAMEUEHHbIM Toukam. lIpum 3TOM mocne KaxzIoro
ylapa OTaJOHHBIM CTEpXKEHb CIBHUIalOT Ha paccrosHue 10 MM, a 1o
MCIIO0JIb30BAHUIO OJIHOM 00pa3yroliei cTepKeHb moBopaynBatoT Ha 90 rpagycos
U TIPOJIOJKAIOT UCTIbITaHuE Aalblie. OTHevyaTku Ha TOBEPXHOCTU OETOHA Mociie
KOKJIOro yAapa HYMEPYIOT, a MOCIE 3aBEpUICHUS CEpUH — U3MEPSAIOT UX U

COOTBCTCTBYIOIIMEC UM OTIICHATKH HA 3TAJIOHHOM CTCPIKHC.

Bonpocel ycTHOro onpoca

1. HazoBuTe npubOpskl, Ipr NOMOILM KOTOPBIX OMPEACIISIIOT MPOYHOCTh O€TOHA

B KOHCTPYKIHSX.

2. Kakue mnpuOOpsl MPUMEHSIOTCS [UIsI HCIBITAaHUS MPOYHOCTH OeToHa

UMITYJIbCHBIM METO/IOM?

3. Ilpu nomomy Kakux npuOOPOB ONMPEAEISIOT KECTKOCTh OETOHHON cMecH ?
IIpakTuyeckoe 3ansaTue 6. UcnbiTaHusA apMaTyphbl 115

7KeJ1e300eTOHHBIX KOHCTPYKIUIA.

Llens 3aHsTHS: 3aKpCHI/ITB TeOpeTI/I‘IeCKI/Iﬁ MaTrcepuall U 3HATb BCC HCIIBITAHUSA

apMaTypbl



3adanue: 3HaTh TEXHOJOTNUCCKHUE UCIIBITAHUS apMaTypHOﬁ cTajin

Memoouueckue yka3zanus
Pabouas apmatypa B Kelle300€TOHHBIX KOHCTPYKLMSX YCTaHABIMBAETCS
MPEUMYIIECTBEHHO JJs1 BOCHPHUATHUS PACTATMBAIOIIMX YCWIMM W yCHJIEHUS
OeToHa CXaTbIX 30H KOHCTpykIuil. HeoOxomnMoe KoOIMUECTBO apMaTypbl
OINPENEISAIOT PACUETOM DJIEMEHTOB KOHCTPYKIIMH HA HAarpy3Ku U BO3JECHCTBHS.
ApMarypy pa3aenstoT 10 YEThIPEM NPU3HAKAM:
1. B 3aBUCHMOCTM OT TEXHOJOIMM M3rOTOBJIEHUS CTajbHasg apMarypa
KEJIEe300€TOHHBIX  KOHCTPYKIMH  MOApa3iesiieTcds Ha  TopsyeKaTaHylo
CTEPKHEBYIO U XOJOJHOTSHYTYIO IPOBOJIOYHYIO.
2. B 3aBucuMocTu OT croco0a MOCIEAYIOWEro yIpOYHEHUsl ropsuyeKaTaHas
apMarypa MOXET OBbIThb TEPMHUYECKH YIPOYHEHHOM — TMOABEPTrHYTOU
TEPMUYECKON 00pabOTKe, WM YIPOYHCHHOW B XOJOJHOM COCTOSSHUU —
BBITSDKKOM, BOJJIOUYECHHUEM.
3. ITo ¢popme moBEpXHOCTH apMaTypa MOKET OBITh IEPUOANIECKOTO PO U
rnaakoi. BreicTymbl B Buae pebep Ha MOBEPXHOCTH CTEP>KHEBOM apMaTyphl
nepuogudyeckoro  mnpodusiss, pud@sl WM BMSATHHBI HAa  [OBEPXHOCTHU
MPOBOJIOYHOM apMmaTypbl 3HAUUTENIBHO YIYYIIAIOT CLEIUIEHUE ¢ OETOHOM
(puc.l).
4. Ilo cnocoOy MpUMEHEHMsI MPU apMHUPOBAHUM KEJIE300€TOHHBIX JIEMEHTOB
pa3MyalOT HaIpSATaeMyl0 apMaTypy, IMOABEPraeMyro MpelBapUTEIbHOMY

HATSHKEHUIO, U HEHAMPATAEMYIO.



Jlnst  uchbpITaHWsT CTalld  Ha  pPacTsDKEHUE 7O  pa3pbiBa  HCHOIB3YIOT
MWIMHAPAYECKHE W IUIOCKME  o0pasilbl,  HW3TOTOBJIICHHBIC  ITYTEM
COOTBETCTBYIOIICH MEXaHUYECKONH 00pabOTKH.

OOpasupl  TUIMHAPUIECKONH (OPMBI  JOJKHBI HWMETh COOTBETCTBYIOIIHE

pa3mepsl (puc.l).
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Puc. 1- O0pa3siibl cTanu 1)1 UCTIBITAHUSL HA PACTSKEHHE

OOpasnpl ISl UCHBITAHHWS BHITAUMBAIOT HA METAUIOPSKYIIUX CTaHKax C
nuaMeTpoM paboueil gactu B 20MM C TOJIOBKOM, pa3Mep KOTOPOH 3aBUCUT OT
(dhopMbI 3aXBaTOB pa3pbIBHOM MamuHbBL. [lepexom oT pabodeii yacTtu obpasma K
rojoBKaM, ¢opMa KOTOPBIX 3aBUCUT OT KOHCTPYKIIMU MPUMEHSIEMbIX 3aXBaTOB,
JOJKEH OBITh IUIaBHBIM. HopMmanbHBIMH Ha3bIBAIOT OOpa3Ibl, Y KOTOPHIX
nuametp do paboueii yactu paser 20 M, a anuHA padoueit yactu lo B 10 wm 5

pa3 Gobie auameTpady.

[lepen ucnbplTaHUEM UUIUHIPUYECKHE OOpA3lbl TIIATEILHO U3MEPSIOT MpHU
MOMOIIM IITAHTEHUUPKYJIS WM MHKpOMETpa ¢ TOYHOCThIO A0 0,5 MM
cleAyomuM  oOpasoM:  auamerp do U3MEpSroT B JABYX  B3aHMHO

NEPHEeHIUKYJIIPHBIX HAIIPaBJICHUSIX B TPEX MECTax Mo AJUHE padoyeil yacTu.



Cranb Ha pacTsHKEHHE MCHBITBIBAIOT HA Pa3pbIBHBIX MAalIMHAX Pa3JIHMYHOIO
TUIIA.
[Tonnexxamuii UCHbITaHUIO 00pa3ell IMOMEIAalT B 3axXBaThbl MAIIUHBI U
LHEHTpUpPYIOT ero. Jus 3amucu auarpamMMbl  pacTsbkeHHsT Ha OapaOane
aBTOMATHYECKOr0 CaMOIUIIYIIEro Npudopa 3aKperuisiioT MUJUIUMETPOBYIO
Oymary W YyCTaHaBIMBAIOT MaclTaObl Harpy3ok Hu nedopmauumii. Ilocne
YCTAaHOBKHU CTPEJIKH IIKAJIbI CUJIOU3MEPUTENST MAIMHbI HA HYJIb, BKIIOYAIOT €€
JIBUTATENIb U UCHBITHIBAIOT 00pa3ell Ha pacTsyKEHUE O MOJHOTO pa3pyIlIeHHUS.
[Ipy »sTOM cneasT 3a HapaCTaHHUEM HArpy3Kd IO JABWKEHHUIO CTPEIKU
cuiion3MepuTes U 3a nedopmarmeit obpasiia mo guarpamme jAepopMalvu.
HapacTtanue Harpy3ku 10JKHO OBbITh IJIaBHBIM.
Pe3ynbTaThl MCHBITAHUS CTAIBHOIO 00paslia Ha PacTsHKEHHUE MOJy4aroT B BHJIE
3aBHCHUMOCTU MEXKy Harpy3Kkoi u aedopmarueit (puc. 2).
[IpsiMoli ydacTOK IUarpaMMbl pacTsikKeHUs (OT Hadalla KOOPAUHAT /10 TOYKH 1)
NoKaspIBaecT, uTO ymIuHeHHe (medopmanms) obpasma A | Bo3pacraer
IPONOPIMOHATIBHO MPUIOKEHHONM Harpy3ke p. Eciam oOpasen; moaBeprHyTh
PaCTSHKEHUIO HArpy3KOM, paBHOM WM MEHBUIEH p,, a 3aT€EM CHATH 3Ty
Harpy3Ky, To oOpaszel MpUMeT MEepBOHAYAIBHYIO JJIUHY, T. €. B HEM OyayT
OTCYTCTBOBaTh oOcTaTouHble Aedopmanuu. Touka 1 Ha KpUBOW pacTsSKEHUs
COOTBETCTBYET npedeny NponopyuoHaibHocmu, T. €. TOMY HauOOJbIIEMY
HaIPSDKEHUIO, MPU KOTOPOM PACTSDKEHUE METaula MPSAMO MPONOPLUUOHAIBHO
Harpyske. Jto Hanpsokenue ©,, Mlla, Berancisiror no gopmyae:

s, =§_

TJIE pp, — HATPy3Ka NPH IPEAETIE MPONOPUUOHAILHOCTH, H;



2
Sp — mepBoHaYaIbHASI TUIOIIA/IH TTOTIE-PEYHOTO CEUCHHsI 00pasiia, M.
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Puc. 2 - [Jlmarpamma nedopManuii mpu pacTsDKeHMM —oOpasua U3

MaJIoyTJIEPOJIUCTON cTau

IIpn yBenvyeHMM Harpy3ku (CBBILIE p,) UCIIBITBIBAEMBII 00pa3ell yIIMHAETCS
ObICTpee, YeM BO3pacTaeT Harpy3ka. Takum 00pa3om, MpOnOpIHUOHATBHOCTh
HapyIaeTcsl.

Ha nuarpamme 510 mokazaHo kpuBou 1-2, KOTOpas 3aTreM IMEpexOoiuT B
TOPU30HTANBHYIO 2-3. Hammuue TOpH30HTAIBHOTO ydacTKa yKas3blBaeT Ha TO,
4T0 00pa3elr caMONPOU3BOIHHO BBITATUBAETCS (T€UET), XOTS Harpy3Ka OCTaeTCs
MTOCTOSIHHOM.

Hanpsokenue, npyu KOTOpOM MOSIBISIETCS] TEKYUECTh CTaM, HA3bIBAIOT MPEIEIOM
TeKydecTH. Pa3nmuyarorT mpeaen TeKydecTd (PU3WdecKuid M mpenes TEeKY4eCTH
YCIOBHBIU.

1. [Ilpeoen mekyuecmu pusuueckuii - HAUMEHbBIIEE HAIMPSHKEHUE, MPH
KoTopoM oOpaser] Aedhopmupyercss 0e3 BUIUMOro yBequdeHust Harpysku. [Ipu
UCIIBITAHUM 00pasiia CTaIM CJACIST 3a MOKa3aHUSIMH CTPETIKA CHIIOU3MEPUTEIIS.

Kak Tombko cTanp [OCTHTHET Tmpenena TEKy4yecTH, CTpeika mpubopa



OCTAHABJIMBAETCS, 4 3aTEM BHOBb HAYMHAET JIBUTATHCA. 3HAUCHUS HATPY3KHU ps B
MOMEHT OCTQHOBKM CTpEIKA (PUKCUPYIOT W TMPUHHUMAIOT 3a HArpysKy,
COOTBETCTBYIOIIYIO Tipeaeny Tekyuectus MIla, (pusmyueckomy), KoTOpbBIH
BBIYMCIISIIOT 1O (hopMyJIe:

g ::f_

IJie ps — Harpy3Ka npu npenelie Tekydectu, H;

Sy — TepBOHAYATBHAS MUIOMIA/b TONEPEIHOrO CEYCHHS 00pasia, M.

2. Ilpeden meKyuecmu ycno6Hwlil - HANPSHKEHUE, TPU KOTOPOM 0OOpasell
MOJIy4aeT OCTAaTOYHOE YAJuHEHue, cocrapisitomee 0,2 % mnepBoHayalbHOU
JUMHBL. Ero ompenensioT B TeX ciydasx, KOTJa MpU pacTsKEHUU oOpasla He
OOHApYXUBAIOT PE3KO BBHIPAKEHHOIO SIBJICHUS TEKYYECTH, U MPEJIeT TEKy4eCTH
dbu3uYecKHil He MOXKET OBITh ONPEACIICH YKa3aHHBIMU BBIIIE CTOCOOAMU.

3. [Ilpedenom mnpounocmu npu pacmaxceHuu - Ha3bIBAIOT HAIPSIKCHUE,
KOTOPOE€  COOTBETCTBYET MAaKCUMaJIbHOM  Harpyske, MOpeauIeCTBYIOLIEH
paspylieHuro o0pasia. MakcuMmanbHas Harpy3ka MOXET OBITh  JIETKO
OmpeieNiecHa B TPOIECCe WCHBITAHHUS CTadbHOTO o00pas3ia, TaKk Kak Ha
rudeporiaTax UCIBITATEILHBIX MAITMH UMEETCSI BTOPasi KOHTPOJIbHAS CTpEeIIKa,
KOTOpasi yBJIEKAeTCsi paboueil CTPENKOW MalIuHBI O KpalHEro MOJIOKEHUS U
(dukcupyer HanOOoJbIIEE OTKJIOHEHHE PA00YEH CTPEIIKH.

Ha nuarpamme (cM. puc. 3) Toukoil 4 3apukcupoBaHa MaKCUMallbHasl Harpy3Ka,
KOTOPYIO BbIAepKHUBaeT oOpaszern. Hauwmnas ¢ osToli Touku, aedopmarius
KOHIICHTPUPYETCS B KaKOM-JIMOO OJHOM MECTE, KOTOpO€ HauMHAeT OBICTPO
pacTSATUBATHCS M YMEHBIIATh IUIOIIAAb TomepedHoro ceudenus. [Ipu stom

Harpyska rajaer 10 TOUYKHU 5, TJie MPOUCXOAUT pa3phbiB oOpasia.



[Ipenen npoyHocTH npu pactskeHud , MIla, BBIUMCISAIOT No (hopmyse:

I7ie pp — HauOOJbIIas HArpy3Ka, MPEAIIeCTBYIONIAs pa3pbiBy 00pasna, H;

So— TepBOHAYATBHAS MUIOIIAIb ITOMEPEIHOT0 CEUCHHS 00pasIa, M-,

4. OmnocumenvHviM YOIUHEHUEM HAZBIBAIOT OTHOUIEHUWE MPUPALICHUS
pacueTHOl /uMHBI 00pasiia Mmocjie pa3pbiBa K e MepBOHAYaIbHOU amuHe. s
OIpEAeNICHUs] OTHOCUTEIBHOTO YIJMHEHUS HUCIBITAHHOTO CTAJIbHOrO 0oOpasia
o0e ero 4acTu IUIOTHO MPHUKJIAABIBAIOT OAHY K JAPYrod U HM3MEPSIOT UIUHY
obpasma mocire paspeisa l; (puc. 3).

3HaueHHE OTHOCUTENLHOTO YIIMHEHUS, 5, %, BBIYUCISIOT 10 (opmyie:

1-1 .
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Puc 3 -Onpenenenue 0OTHOCUTEIBHOTO YIJTMHEHHS 00pas1a.

rae |, — nnuHa 0Opasia nocine pa3pbiBa, MM;

lo — pacueTHas (HayaylbHas) JJIMHA 00pasla, MM.

OTHOCUTENPHOE YMJIMHEHUE BBIUMCISIIOT Kak cpenHee apudMeTuyeckoe u3

PE3YJIBTATOB BCEX ONMPEICICHUN

Bomnpoce! ycTHOro onpoca
1. ITo KakuM MEXaHUYECKUM XapaKTEPUCTUKAM ONPEICIIAIOT MApKy CTaau?
2. I310XuUTh METOANKY UCIIBITAHKS CTATBHOTO 00pa3siia Ha pacTsKEeHHUe.

3. IIpu oMo Kakoro npuoopa onpeAessioT TBEPIOCTh CTaIN?



JlaGopaTopHoe 3ansTue 1.
Bb100p MmaTepuanoB AJs1 TSAKEI0ro 0eTOHA HA OCHOBE AHAJIN3a UX CBOICTB, M0A00p

PAIMOHAJBHOI0O COCTaBa 0eToHA AJI KOHKPETHOI'O IPpUMECHCHUS.

Heas padorbi: chopMrpoBaTh NPAKTUYECKUI ONBIT IO BEIOOPY MaTEpUasoB s
TSDKEJIoro OeToHa, MoAOOpY PpalMOHAIBHOTO COCTaBa OeToHa Il KOHKPETHOTO

IIPUMCHCHUA.

TeopeTnueckas yacThb

OPPeKTUBHOCTh HCIONB30BAHHUS CTPOUTENILHBIX MaTrepuajoB B OCHOBHOM
3aBHCUT OT TOI'0, HACKOJBKO HX KAa4ECTBO COOTBETCTBYET YCIOBUSM pabOThI
H)XCHEPHBIX ~ cOoOpy)XeHui. IlpaBuibHBIA  BBIOOp  MaTepualoB, XOPOILIO
OpPraHN30BaHHBIN TEKYIIMHA KOHTOJb IO3BOJIIIOT OOECIEYUTh pallMOHAJIbHOE
MCMOJIb30BAaHMUE MaTepuaioB U BBICOKOE KAaYECTBO COOPYKEHUM, B TOM YHUCIE U
aBTOMOOMJILHBIX JOPOT.

Tsoxenblii 0€TOH — OCHOBHOM KOHCTPYKLMOHHBIN CTPOUTENBHBIA MaTepHall.
[TosTOMY OITEHKE €r0 CBOMCTB YIENISIETCs OOJBIIIOE BHUMAHUE.

BeTOH-UCKYCCTBEHHBIA KaMEHHBI Marepuall, IOJIy4acMblii B PE3YJIbTaTe
(dhopMOBaHUSs U 3aTBEP/ICBaHUsI OETOHHOU CMECH.

beroHHOI CMECBhIO HA3BIBAIOT TMEPEMENIAHHYID 0  OJHOPOAHOCTH

IJJACTHYHYIO CMECh, COCTOSIIYIO W3 BSDKYIIEro (IEMEHTa), BOJBI, KPYITHOTO
3aroHUATENSI(IEeOHs, IpaBUsl), MEJIKOTO 3arOTHUTENs (TIecKa) U T00aBOK.

MaTepI/IaJ'IBI JJIAA OCTOHOB JOJDKHBI COOTBETCTBOBATDH TpC6OBaHI/I$IM CTaHOdapTOB.

3aganue 1.



Jlns  ycrpolicTBa  LEMEHTOOETOHHOIO  MOKPBITHS ~ aBTOMOOWJIBHOM — JIOPOTH Y
CTPOMUTEILHON OpraHu3alMi UMeeTcsl eOeHb, 3€pPHOBOM COCTAB KOTOPOrO MPHUBEIEH B
Tabmmrel.

Jlath 3aKiIIOYEHHE O IPUTOJHOCTH IIEOHS JJIs1 UCTIOb30BAHUS B JOPOKHOM OETOHE.

Tabnuma 13epHoBoii coctap mebHs (Macca mpoosr 20000 r)

ITokazaremm pacceBa Pa3mMep oTBepCcTHii CUT, MM
40 20 - 10 5 <3

' YacTHBIE OCTATKH, T
Yacraeie octatku, %

ITonnsre octarku, %

Hu@dposelie 3naueHuns qadbl B TAOIMLE 2.

Hopsaaok pacuera:

A) BBIYHMCJINTH YaCTHBIC U ITIOJIHBIC OCTATKH Ha CUTAX, Y0

b)Y cranoButh 1o Taomie 1.

0- HaMCHBINHI pa3Mep CUTa, CKBO3b KOTOPOTO IIPOXOIHUT HE DOJICE 5 %o 3CPCH
D—nanbomnbimii pasMep cruTa, Ha KOTOPOM OCTAaTOK 3epeH He Oornee 5%,

0,5(d+D)-cpennuii pasmep cura,

1,25D—pa3mep cuta, Ha KOTOPOM OCTATOK U3 KPYITHBIX 3€PEH.

B)noctpouts rpaduk pekomenoBaHHbIx [ OCToM 3epHOBBIX COCTaBOB M HAHECTH H aHETO
Kpusyro nanHoro cocrasa.

I")maiiTe 3aKmOYeHUE O IPUTOJHOCTH JAHHOTO IEOHS TSI JOPOXKHBIX OETOHOB.

Tabmura 2 BapuanTsl 3aganus Nel

Ne BapuanTa Pa3mepsl oTBepcTHH CUT, MM

40 20 10 5 <5
0 8400 7800 3400 400 -
1 400 3400 7800 8400 -
2 1200 13600 2300 1100 1800
3 1100 4100 13200 1200 400
4 3000 6000 10400 1000 600
5 1000 9400 6100 3000 500
6 1100 8700 7000 2800 400
7 2000 7400 8700 1100 800
8 4200 10400 3400 1400 600
9 1400 3400 11000 4200 -

3aganueNe2

BrimonHuTh pacder coctaBa 11eMeHTO0ETOHA MO0 METONY a0COTIOTHBIX 00HEMOB.
Teopemuueckas uacmo

CaolicTBa OCTOHA 3aBHUCHUT KaK OT KadyecTBa COCTaBAIOMUXEIr0 MarcpualoB,TaK U



OT COOTHOUIEHMSI MEXITYy HUMHU. MeHsIsl pacXoJl BOAbI M LIEMEHTA, MapKy HUCIOIb3yEMOI0
LEMEHTa, BHUJ U KOJMYECTBO KPYIHOTO M MEJKOrO 3arlOJHUTENS, MOXHO MOJYYHTh
O€TOHBI, 3HAYUTEIPHO pa3IMYaloIIMecs MEXKIY COOOM MO CTPOUTENIBHBIM CBOWCTBAM—
IPOYHOCTH, MOPO30CTOMKOCTH, BOJONOIJIOIIEHUIO, YCAJIKE U CTOMMOCTH.
OntuManmbHeIM — JUIs KOHKPETHBIX YCJIOBHM CTPOMTENILCTBA M IOCIEAYIOLIEN
SKCILTyaTallMud OyIeT Takod cocTaB OeTOHA, KOTOPbIA, YAOBJIETBOPSAS TEXHUUYECKHUM
TpeOOBAHUAM CTPOUTEIHCTBA, UMEET HAUMEHBIIYIO CTOUMOCTb.

OnrumanbHbIN cocTaB OETOHA ONPEAEISIIOT PACYETHO- IKCIIEPEMEHTAIBHBIM METOJIOM
B TPU 3Tara:
1.IlpoexTupoBaHue cocTaBa OETOHA HA OCHOBE MCXO/HBIX JAHHBIX C MOMOIIBIO (GOpPMYI,
rpaduKoB, TaOIHII.
2.YTouHeHHE cocTaBa O€TOHa Ha MPOOHBIX 3aMecax (MaHHBIA 3Tam OOydarommecs

BBITIOJTHSIIOT Ha JIAOOPAaTOPHOM 3aHSITHH )

3
3.0Onpenenenue GakTUIECKOro pacxo/ia COCTABIISIONIMX MaTepraioB Ha 1M OeToHa.

OxoHuaTebHO COCTaB OeTOHa MOXKET OBITh BBIp&XKEH B BHUJE pacxoia MaTepuaioB

3
HalM OeToHa WM B YacTAX IIOMacce WJIM IIO0 O6’bCMy 10 OTHOHICHHIO K HIEMCHTY

(B/Lmpustom Bcerma BoIpaxkaeTcst mo macce). Pacuer coctaBa OeroHa BeAeTcs IO
METOY «a0COIIOTHBIX OOBEMOBY, UCXOS U3 TOI'0, YTO OETOH MAKCUMAJIbHOM ITPOYHOCTH
Y IUTOTHOCTH NPHU 3aJaHHOM MapKe LIEMEHTa U BOAOLEMEHTHOIO OTHOLIEHHS MOYKHO

IIOJIYyYUTb B TOM CJIy4dac, €CJin CyMMa a0COTIOTHBIX 00BEMOB MarcpraoB, PACXOAYCMbIX

3
Halwm Oerona pasHal0001.

llopsiook pacuema
1.0OnpenensiroT BOIOIIEMEHTHOE OTHOIeHue B/1];

ARy



B/ll e ———— ’

R6+0,5-4A-Ry

FI[G A—K03(1)(1)I/IIII/I€HT, 3aBI/IC5IHII/Iﬁ OT Ka4CCTBAa KAMCHHBIX MAaTCPHUAJIOB,

A=0,65-1111 BBICOKOKa4YECTBEHHBIX MaTEPUATIOB,;

A=0,60—11 psIOBBIX;

A=0,551715 MaTepuasoB MOHW>KEHHOI'O KaueCTBa,

Ru-aktuBHOCTH (Mapka) nementa Mlla.

RO-nipenen npounoctu 6erona, MIla.

HauGoaswan xpynuocts, MM

HaAHAYE T itaditiieo? BAEE" cpagAMBaroT_C TIPENENsRO  AOTyCTAMBIM /Ui IaHHOTO
rpaBus uteGua
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HAWJICHHOM I10 Pacyery.

2.01peaensitoT pacxo/l BObl B IUTPax Hal MOBeTOHA 110 tabmuiiel wim rpaduky B

3aBUCUMOCTH OT MaKCHUMaJIbHOM KpYIITHOCTH Hl€6HH (FpaBI/IH) )51 YI[O6OYKJI3I[I)IBaCMOCTI/I.

3.0npeaernsiroT pacxo/ eMeHTa 1o gopmyie:

N cpaBHMBalOT ¢ MUHUMAJIbHO JONYCTUMBIM B 3aBUCUMOCTH OT Ha3HAYEHHS

LIEMEHTOOETOHA:

J171s1 OTHOCTIOMHOTO ¥ BEPXHETO CJI0SI IBYXCIIOMHOTO I'?KPBITI/IH—:SOOKF/ M3;

JUTST HYDKHETO CJIOS IOKPBITUH ¥ 0OCHOBAaHUH—200KT/M*; 3

JUTSl ICKYCCTBEHHBIX COOPY)KEHHM Ha aBTOMOOMJIBHBIX JToporax-240kr/m>.
Ecnmm monydenusnii mo ¢opmysie pacxom IeMEHTa OoJbIlle MHHHAMAJIbHO

JIOITYCTUMOTO,

MIPUHUMAETCS K PacyeTy ero 3HaueHue, €CJIM MEHbIIIe—MUHUMAIILHO JJOMTYCTUMOE.

4 Pacxop mieOHs (rpaBusi):

I'ne  VmoycT-mycTOTHOCTH IEOHS;

PHy
Vnycm=1-------

Py

PHII-HACBHIITHAS [JIOTHOCTh H_IG6H$I,KF/M3
o- KO3 (UIMECHT pa3IBIKKH 3¢peH, KOTOPBIM YCTaHABIMBACTCS 1O TpaduKy

WJIM 110 Ta0umIe 2, B 33BI/ICI/IMOCT§I 0T a0COJIFOTHOTO 00BEMA LIEMEHTHOI'O TECTA.
PII-UCTHHHAS TUIOTHOCTH MICOHS, KI/M”.

AOCOIIOTHBIN 00BEM IIEMEHTHOI'O TECTA:
Py 3
I'me pu -ucTUHHAS IJIOTHOCTH IIEMEHTA, T/CM

Tabmura 2 —KoahdurmeHT pa3aBuKKH 3epeHa B 3aBUCHMOCTH OT pacxofia IIEMEHTa
B/



Pacxon 1iemenra, kr, Ha 1 M° GeToHa B/11
0,3 0,4 0,5 0,6 0,7 0.8
250 - - - 1,26 | 1,32 | 1,38
300 - - 1,30 | 1,36 | 1,42 -
350 - 1,32 | 1,38 | 1,44 - -
400 1,31 | 1,40 | 1,46 - -
500 144 | 1,52 | 1.56 - - -
550 1,52 | 1,56 - - - -
5.Pacxox nmecka
g
IT=pn[1000—(B+----+------ )IE (k2)
Py puy
I'ne pIl -MCTHHHAS TJIOTHOCTH MECKa, KF/M3.

Ilocne OIPCACIICHUA pPaCxoda COCTAB/LIIOINIMX MATCPHUAJIOB HaA

1M3ueMeHT06eT0Ha
[TpurorarimmuBaroT MPOOHBIN 3aMeC IIEMEHTOOCTOHHOM cMecH B o0beMe 1011 u
OIpeneIIoT e€ yI1000yKIIaIbIBAEMOCTb.
6.CocTaB 11eMEHTOOETOHA MOXKET OBITh BBIPOKEH B YACTSAX 10 OTHOIIICHHUIO K
Macce [eMeHTa
(cocTaB Mo Macce) U MOMy4yaroT €ro MyTeM JEICHHS pacX0JI0B COCTABIISIOIINX
MaTepuasioB Ha MacCylIEMEHTa,T.¢.

L/LL T/ Y/ HnpuB/10=1/n
1:2,4:4npuB/11=0,5

7 .TloneBoii (paboumii) cocraB OETOHA TMOJIY4alOT B pe3yJbTaTe BHECEHUS
MOIPABOK HA BJIAXKHOCTH Mecka U 11eOHs(TpaBus). B 3ToM ciydae n3MeHeHHbIN
coctaB Oy/IeT UMETh CIEIYIOIIUN BU:

Ln=0]

Bn=B—IT\Nn/100—L1[ W/ 100
IIn=I1+I1"Nn/100

L [n=L]+1I]"Ww/100

I'me L, B, I, I n—HOBOE, OTKOPPEKTHPOBAHHOE 3HAYEHNE COCTABIIAIOIINX
MaTeprajIoB C Y4€TOM HUX BIAXHOCTH Hal M~ 0OeToHa,T.
Wi, Wii—daktrdaeckas BIaKHOCTb ITecka U meOHs (rpaBusi) B%o.

8.Crenenp yMeHbIIEHHS 00beMa OETOHHOW CMECH TI0 CPAaBHEHUIO C 00BEMOM
HCXOJIHBIX MaTepUaIoB Ha3bIBaeTCs KOA(GUIIMEHTOM BbIX0/1a O€TOHA.

I'me Vi,Vi, Vi -o0beMbI IIEMEHTA, TIECKa, IMIeOHs, 3aTpaucHHbBIC
HanonyyeHuel m




OeToHa, e

HNwmest pacxon marepuaioB HalM36eT0Ha L1, B, I1, 1L, Mo>XHO MOICYUTATH

KOJIMYCCTBO

Marepuarnos B KraJjisi 1 3aMeca B 00beMe 0€TOHOMEIIAIKY B JIUTPax
(Vm)

B
3=L3-=-==-=-- Vv, B3=f--------- \AZH
1000 1000
11 m
0
1 3=f--------- Vo, 1 [3=p--------- Vu;
1000 1000

['ne 113,B3,113,11[3—pacxoabl COOTBETCTBEHHO IIEMEHTA, BOJIbI, TIECKa U MICOHS
(rpaBus) Ha OJIUH 3aMeC OETOHOMEIIAIIKH.

BapuanTtbl 3a1aHusiNe2

Bapmnant 1
1.TTonoOpath cocTaB 1IEMEHTOOECTOHHOM CMECH JJisi OAHOCIOWHOTO JOPOKHOTO

MOKPBITHS CO CIAEAYIOIMMMU XapaKTEPUCTUKAMMU:
-nipenen npoyHocty npu oxatiuu R6=40 MIla;
-ocazika konyca OK=1-2cm;
Nwmerorces cnenyronme Marepuabl:
-MOPTJIAH/AIIEMEHT—aKTUBHOCTh Tipu  Ccxkatuu  Ru=50MIla; mioTHOCTH
1eMenra pn=3,1
3 3;

r/cM*; HachIITHAS IJIOTHOCTH PHII=1,3r/cM

3

-IECOK  PEYHOM KBapLEBBIH—IUIOTHOCTh Tecka Pr=2,4r/cM”;HachIHas
MJIOTHOCTH TIECKa

3

pur=1,51/cM”; BnaxkHocTh ieckaWn=2%;

-111e0eHb IPOOJICHBIN U3 TPAHUTA-TIOTHOCTH MIEOHS PIii=3 ,2r/CM3; HaChIHAas

MJIOTHOCTh
[1cOns pHLu:1,7r/CM3; BiIaXHOCTh 1eOHa Win=1%; wmakcuMasbHas

KPYIHOCTb 3epeH 11eOHa40MM.

2.0mpenenuTs Ko HUITMEHT BbIX0/1a OETOHHOW CMECH;

3.0npenenuTh pacxod mMarepuanoB (B Kr) Ha 3aMeC OETOHOMEIIAIKH 00bEMOM

oeronomemanku VmM=12001u1tpos.
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Bapuant 2
1.IlonoOpath cocTaB IIEMEHTOOETOHHOM CMECH JJisl OCHOBAaHHUS IOJI JIOPOYKHOE

MOKPBITHE CO CIEAYIONIUMHU XapaKTePUCTUKAMU:

-rpesien npoyHocTy npu cxatuu RO=25MlI]a;

-ocagka konyca OK=0cwm;

NmeroTcsacneayromme MaTepuaibl:

-MIOPTJIAHALIEMEHT: aKTUBHOCTH NpHu ¢katuu Ru=40MIa; niaoTHOCTH LIeMEHTa
pu=3,1
3 3;

r/cM*;HaCBhINHAs TJIOTHOCTH PHII=1,31/cM

3

- IECOK PEYHOM KBAPIIEBhIN: TIIOTHOCTH ITecKa Pri=2,6r/cM*; HachITHAs

3

IJIOTHOCTH Mecka PHI =1,7r/cm”; BnaxkHoCTh niecka Wim=3%;

3

- meOeHb APoOJICHBIN U3 TPaHUTA: TJIOTHOCTD IIEOHS PII=2,6T/cM”; HaChIMHAsI

3; BJIAXHOCTE 111e0Hs Wi=2%:; maxkcumasibHas

IJIOTHOCTh IeOHS PHI=1,7r/cM
KPYITHOCTh 3epeH IeOHsI40MM.
2.0npenenuth KOOOPUIIMEHT BbIX0/1a OETOHHON CMECH;

3.0npenemmTh pacxon MarepraioB (B KI) Ha 3aMec OCTOHOMEIIAJIKH OOBEMOM
OeTOHOMEIIANIKH

VM=1200mTpoB.

Bapuant 3
1.TlonoOpark cocTaB 1EMEHTOOECTOHHOM cMecHu Ul  BEPXHEro
CJ0S IBYXCIOUHOTO JIOPOKHOTO MOKPBITHS CO CIASTYIOIIMMHU XapaKTePUCTUKAMU:

-nipenen npoyHocty npu oxatun R6=50MIIa;

-ocajgka konyca OK=1-2cm;

Nwmerores cnenyronme Marepuabl:

-MIOPTIAHILIEMEHT: aKTUBHOCTD IpH ckatuu Ru=50MIIa; nnoTHOCTh 1IeMEeHTa
3 3;

pi=3,2 r/cM*; HachIIMHAS IIOTHOCTH PHI=1,41/cM

3

-IECOK  PEYHOM KBapIEBBIM: TUIOTHOCTh Tecka Pr=2,7r/cM”;HachITHAs

3

IJIOTHOCTH Mecka PHIT =1,6r/cM”; BnaxkHocTh nieckaWn=3%;

-111e0€Hb IPOOJICHBIN U3 TPAHUTA: TIJIOTHOCTD IIEOHS pIH=3,1F/CM3;HaCHHHaSI

3

IJIOTHOCTH MmeOHS PHII=1,81/cM”; BaxHocTh miedHs Win=0%; MakcumasbpHas
KPYITHOCTb 3epeH 11eoHs 40 M.

2.0npenemmTh Kod(pPUITEHT BbIX0Aa OETOHHON CMECH;

3.0mnpenemmTh pacxoj MaTeprasoB (B KT') Ha 3aMeC OETOHOMEIIATIKH 00beMOM

o6eronomemanku VM=600 TUTpOB.

Bapuanr 4
1.IlonoOpath cocTaB IIEMEHTOOETOHHOM CMECH JIJIsl BEPXHETO Clios
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JABYXCJONHOTO JIOPOKHOTO IMOKPBITHS CO CIEAYIOIMMU XaAPAKTEPUCTUKAMU:
-npeaes npoyHocTy mpu cxatu R6=50MI]a;
-ocanka konyca OK=2-3cm;

Nmerotcs cnenyronme Mmareprabl:
-MIOPTJIAHAIIEMEHT: aKTUBHOCTB TIpu ckatnuu Rii=60MI1a; mioTHOCTh IeMeHTa

pu=3,2 F/CM3;HaCBIHHa$I TJIOTHOCTH PHI=1 ,2r/CM3;

-IIECOK PEYHOM KBApLEBBIM: IUIOTHOCTh IIECKa pn=2,5r/CM3;

3

HaCBhIITHasA

IJIOTHOCTH Mecka PHIT =1,8r/cm”; BnaxkHocTh niecka Win=2%,

-111e0eHb IPOOJICHBIN U3 TPAHUTA: TIJIOTHOCTD IICOHS pm=2,7r/CM3;

3; BJIQKHOCTD 11e0HsT Wi=2%;

HACHIITHAS TUIOTHOCTH MeOHs PHII=1,81/cM
MaKCHUMaJIbHasl KPYITHOCTb 3epeH meOHs 1 OMM.

2.0npenenuth K03 PUIMEHT BbIX0ja OETOHHON CMECH;

3.0mnpenemTh pacxon MarepuaioB (B Kr) Ha 3aMec OCTOHOMEHIAIKHA 00BEeMOM

6eronomeranku VmM=800mTpoB

Bapuanr 5
1.TTomoOpathk cocTaB 1IeMEHTOOETOHHOM CMECH JIJIsl OJTHOCIOMHOIO JIOPOKHOTO

HOKPBITHA CO CIEAYIOIIUMHU XapaKTePUCTUKAMU:
-Tipeniest poyHocTy npu cxatiu R6=30MI]a;
-ocaaka konyca OK=1-2cwm;
Nwmerorcs cnenyroiye Marepuab:
-MIOPTJIAH/IIIEMEHT: aKTUBHOCTh Npu cxkatuu Ru=50MIIa; mioTHOCTH

1eMeHra pu=3,2 r/CM3; HACBITHAS IJIOTHOCTh PHI=1 ,3r/CM3;
-IIECOK PEYHOM KBApIIEBBIA: IIJIOTHOCTH ITeCKa pn=2,7r/CM3; HACBIITHAs
IJIOTHOCTh MecKa PHIT =1 ,6r/CM3;BJI&DKHOCTLHeCKaWn:4%;

-mebeHb apoOJIeHBI W3 TpPaHWTA: TUIOTHOCTH IEOHS Pri=3 ,2r/CM3;
3.
MaKCHUMaJIbHasi KpYITHOCTh 3epeH 1meOHs 40MM.

2.0npenemuTh Kod(pPUITEHT BbIX0Aa OETOHHON CMECH;

HAaChIMHAS IUIOTHOCTh MIeOHs PHI=1,91/cM”; BiaaxHocTh mieOHT Wim=0%;

3.0mnpeneuTh pacxon MarepuaioB (B Kr) Ha 3aMec OCTOHOMEIIAIKHA 00BhEMOM
6eronomermanku VmM=1200 1uTpos.

Bapuanr 6
1.TlogoOpath cocTaB 1IeMEHTOOETOHHOM CMECH JIJIsl OCHOBAHUS MO/ JIOPOKHOE

HOKPBITUE CO CIETYIONIMMH XapaKTePUCTUKAMHU:
-npeaes npoyHocTu npu cxkatuu R6=15MI]a;
-ocasika konyca OK=0cwm;

Nwmerores cnenyronme Marepuabl:
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-[IOPTJIAHALIEMEHT: aKTUBHOCTB IIpu ckatu Ru=30MIIa; mioTHOCTh LIeMeHTa

3
pu=3,2 r/CM3; HaChITHAA IIOTHOCTh PHII=1,31/CM

3
-IIECOK PEYHOM KBapIIEBbIi: TUIOTHOCTD MecKa Pr=2,5r/cM ; HachITHas
3
IJIOTHOCTH Mecka PHI=1,5r/cM ; BaakHocTh necka Wi=4%;

-1e0eHb APOOJIEHBIM W3 TpaHUTa: IUIOTHOCTH IIEOHS pm=2,7r/CM3;
3

HAChIMHAs TUIOTHOCTh MIeOHa PHII=1,7r/cMm ; BmaxHocTh 1meOHS Wim=1%;

MaKCHUMaJIbHasi KpYITHOCTh 3epeH mieOHs 70 MM.

2.0mpeaemuTs KodpHUIMEHT BbIX0/1a OETOHHOW CMECH;

3.0mpeneanTs pacxo MatepranoB (B Kr') Ha 3aMeC OETOHOMEIIAIKA 00bEMOM

6eronomerntank VmM=800 TUTpOB.

Bapuaunrt 7
1.TTonoOpath cocTaB 1IEeMEHTOOETOHHON CMECH JIJIsl HIKHETO CIIOst

JOPOYXKHOT'O MOKPBITHS CO CAEAYIOIMMMUXAPAKTEPUCTUKAMU:
-rpeaest mpoYHocTy 1pu cxatu R6=35MI]a;
-ocanka konyca OK=2-3cm;

Nmerotcs cnenyronme Mmareprabl:

-MIOPTIAHALIEMEHT: aKTUBHOCTh mpu okatnu Ru=50MIla; mioTHOCTH
3 3
IIeMeHTa Pu=3,2 r/CM ; HaChIIMHAs MIOTHOCThL PHI=1,3r/cM ;

-[IECOK PEYHOM KBAPLEBBIN: IUIOTHOCTh II€CKa pn:2,7r/CM3; HACBIITHAsA

3
IJIOTHOCTB MecKa PHIT =1,5r/cM ; BnaxkHoCcTh niecka Wi=2%;
-1me6 GrieHbIi : 6 =3, 1r/em;
meOeHp ApOONEHBIA W3 TPaHWTA: IUIOTHOCTH IMeOHs pPm=3,11/cm>,
3.

MaKCUMaJlbHasi KpYITHOCTh 3epeH 1meOHs40MM.

HACBIMHAS TIOTHOCTh ImIeOHs PHIN=1,91/cM”; BraxHocTh 1eOHs Wii=3%;
2.0npenenuth K03 PUIMEHT BbIX0ja OETOHHON CMECH;

3.0mnpenenTh pacxo MaTteprasioB (B KI') Ha 3aMec OCTOHOMEIIAIKA 00bEMOM
o6eronoMemanku VmM=16001uTpoB.

BapuauT 8
1.ITomoOpate cocTaB IIEMEHTOOCTOHHOM CMECH JUIi HHIKHErQ  CJOs
JBYXCJIOWHOT'O JIOPOYKHOT'O MTOKPBITHSL CO CIISAYIOIUMHU XapaKTePUCTUKAMMU:

-Tipeiest poyHocTy npu cxatiu R6=40MlIla;

-ocanka konyca OK=2-3cm;

Nwmerores cnenyroye Marepuansb:

-MIOPTJIAH/IIIEMEHT: aKTUBHOCTh Ipu cokatuu Ru=50MIla; mioTHOCTB
3 3.

1eMeHTa Pru=3,2 r/cM”; HacChIIMHAs IJIOTHOCTH PHII=1,31/cM

-IIECOK PEYHOM KBAPLEBBIM: IUIOTHOCTH IIECKA pn:2,7r/CM3; HACBIITHAsA
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3

IJIOTHOCTH Mecka PHIT =1,6r/cM”; BiaxkHocTh niecka Win=4%,

-meO0CHb JPOOJICHBIM M3 TpaHUTa: IUIOTHOCTH IIEOHS pm=3,0r/CM3;
HACBIIHAS IUIOTHOCTH III€OHS pHH_I=1,8F/CM3; BIaXHOCTH 11eOHsT Wir=2%:;
MaKCUMaJIbHasi KPYITHOCTb 3epeH 1meOHs 1 OMM.

2.0mpeaemuTsh Ko UITMEHT BbIX0/1a OETOHHOWM CMECH;

3.0npeaenuth pacxoa MaTepraioB (B KI) Ha 3aMec OETOHOMEIIAIKH 00beMOM

oeronomeranku VM=800mTpoB.

Bapuant9
1.ITomoOpare cocTaB 1IEMEHTOOETOHHOM CMECH JUIsl  OJHOCJIOMHOIO

JOPOYKHOTO IMOKPBITUS CO CIEAYIOIIMMH XapaKTePUCTUKAMHU:
-Tipezien mpoyHocTH npu cxatnu R6=40MIla;
-ocagka konyca OK=1-2cwm;
Nwmerorcs cnenyronme Mmarepraisl:
-[IOPTJIAHALIEMEHT: aKTUBHOCTb IIpu cxatu Ru=60MIla; mioTHOCTH
3 3;
3

-[IECOK PEYHOM KBAPIIEBBIN: TUIOTHOCTH MecKa Pr=2,7r/cM”; HaChIIHAs

3

1eMenTa pPu=3,1 r/cM”; HachIMHAs IJIOTHOCTh PHII=1,41/cM

IJIOTHOCTH TIecKa PHI =1,7r/cM”; BaakHOCTh iecka Wi=2%,

-eO0CHb JPOOJICHBIM W3 TpaHUTA: IUIOTHOCTH IIEOHS pm=3,1r/CM3;

HAChITHAS IJIOTHOCTh IMeOHSA PHII=1,7r/ CM3; BJIaXHOCTh Ie0HT Wi=2%;
MaKcHUMaJlbHasi KPYIHOCTb 3epeH meOHs40MM.

2.0mpeaemuTh Ko UITMEHT BhIX0/1a OETOHHOM CMECH;

3.0mpenemTh pacxo/1 MaTepraioB (B KI') Ha 3aMec OCTOHOMEIIAIKA 00 bEMOM

o6eronoMemanku Vm=6001uTpoB.

Bapuant 10
1.TlomoOpaTh cocTaB IEMEHTOOCTOHHOW CMECH JUIi OCHOBaHHUS TIOJ
JIOPOKHOE MMOKPBITHE CO CICAYIONMMH XapaKTEPUCTUKAMM:

-ripeient npoyHocty npu cxkatnu R6=10MlI]a;

-ocagka konyca OK=0cwm;

NmeroTcs cienyroiye MaTepuab:

-MOPTIAHILIEMEHT: aKTUBHOCTD TpH cxkatu Rii=30MIa; mioTHOCTH
3 3.

neMenTa pu=3,0 r/cM*; HackIMHAas MIOTHOCTH PHI=1,21r/cM

-[IECOK PEYHOM KBAPLEBbIM: IUIOTHOCTH II€CKa pH:2,4r/CM3;

3

HaCBIITHasA

IJIOTHOCTH necka PHIt =1,4r/cm”;BnaxkHocThiiecka\Wn=2,5%;

-mmeOCHh JPOOJIGHBIN M3 TpaHWTA: TUIOTHOCTH INEOHS pm=2,8r/CM3;
3.

HACBHITHAS IUIOTHOCTh IeOHs PHI=1,8r/cM”; BmaxHocth mieOHs Wm—=1%;
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MaKCUMaJIbHasi KPYITHOCTB 3epeH MmeOHs 70MMm.

2.0npenenuth K03 PUIMEHT BbIX0ja OETOHHON CMECH;

3.0mpenemTh pacxo] MaTepraioB (B KT') Ha 3aMec OCTOHOMEIIAIKA 00 bEMOM
oeronomemanku VM=800 auTpoB.

Bapuant 11
1.TlogoOpare cocTaB LIEMEHTOOETOHHOM CMECHJI BEPXHEro cJiod

JIBYXCJIOMHOT'O JIOPOKHOT'O MMOKPBITHUS CO CJICAYIOINMMHU XapaKTCPUCTUKAMMU:

-Tipeniest mpoyHocTy npu cxatiu R6=30MI]a;

-ocaaka konyca OK=1-2cwm;

HNwmerorcs cnenyrommye Marepuab:

-MOPTIAHALIEMEHT: aKTUBHOCTD IpH Cxkatu Ru=50MI1a; niaoTtHOCTH
3 3.

nemenTa pPu=3,1 r/cM”; HachIMHAsI MJIOTHOCTh PHII=1,21/cM

-[IECOK PEYHOM KBAPIEBbIM: IUIOTHOCTh IecKa pr[=2,6r/CM3;

3

HaCBbIITHasA

IJIOTHOCTH TIecKa PHN=1,61/cM”; BIaxxHOCTh ITecka Wi=5%;

-e0CHb JPOOJICHBIM M3 TpaHUTa: IUIOTHOCTh IEOHS pm=2,9r/CM3;

HACBIITHAs TUJIOTHOCTh IIeOHS PHII=1 ,8r/CM3;
MaKCcHUMaJIbHasi KPYITHOCTh 3epeH IIeOHs 40MM.

BIAXHOCTH 11eOHAWI=3%;

2.0npenenuth K03 PHUIMEHT BbIX0a OSTOHHON CMECH;
3.0mnpenemTh pacxo MatepraioB (B KI') Ha 3aMec OCTOHOMEIIAIKA 00bEMOM
oeronomeranku VM=800 auTpoB.

BapuanT 12
1.ITomoOpate cocTaB IIEMEHTOOCTOHHOM CMECH Ul HWKHEro  CJos

HBVXCHOﬁHOFO JOPOKHOI'O IMOKPBITUA CO CIICAYIOIINMHA XaPAKTCPUCTUKAMMU:

-TIpezien mpoYHocTH npu cxatuu R6=50MIla;

-ocaaka konyca OK=2-3cm

Nwmerores cnenyronme Mareprabl:

-MOPTIAHALIEMEHT: aKTUBHOCTh Tipu cxkatuv Ru=60MIla; mioTHOCTh 1eMeHTa

pu=3,2 r/CM3; HACBIIMHAS INIOTHOCTh pHu=1,4r/CM3;

-IECOK PEYHOM KBapIIEBBIM: IIJIOTHOCTh ITecKa pH:2,6F/CM3; HACBITHAs
IUIOTHOCTh Mecka PHI =1 ,5r/CM3; BIIAKHOCTH Itecka Wn=3%;

111G GreHbi - - 3,

meOeHp APOOJICHBI W3 TPaHWTA: TUIOTHOCTH MIeOHS Pri=2,91/cM*; HaCHIMHAS

IJIOTHOCTh IIIEOHS pHm:1,8r/CM3; BiIaxHOCTh meOHS Wm=1%; makcumabHas
KPYITHOCTb 3epeH 1eOHs 20MM.

2.0mpeaemTs KodpUIMEHT BbIX0/1a OETOHHOW CMECH;

3.0mnpenennTh pacxoj MaTepuaioB (B Kr) Ha 3aMec OETOHOMEINAIKH O00BEMOM

6eronomerntank VmM=600 TUTpoB.
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Bapnant 13
1.TTomoOpath cocTaB 1IEMEHTOOETOHHOM CMECH JIJIsi OIHOCIOMHOIO JOPOXKHOIO

MOKPBITHSL CO CIICAYIONIMMHU XapaKTEPUCTUKAMMU:
-ripesiest npoyHocTy npu cxatiu R6=30MI]a;
-ocanka konyca OK=1-2cm;
Nwmerorcs cnenyroiye Marepuab:
-MOPTIAHALIEMEHT: aKTUBHOCTD NpH ckatun Rui=40MIIa; maoTHOCTH 1IeMEHTa

pu=3,0 r/CM3; HACBIIHAs TJIOTHOCTh pHu=1,2r/CM3;

-MIECOK PEYHOM KBAPLEBBINA: TJIOTHOCTh IECKA pn:2,6r/CM3; HACBIHAA
IJIOTHOCTh MecKa PHIT =1 ,6r/CM3; BJIAKHOCTH IteckaWn=3%;

-111e0eHb APOOJICHBIN M3 IPAaHUTA: TUIOTHOCTD IIEOHS pm=3,0r/CM3; HaCBIITHAs

3; BJIAXHOCTE 11eOHsT Wir=2%; makcumaipHas

IJIOTHOCTh IeOHs PHII=1,9r/cM
KpPYIHOCTb 3epeH meOH 40MM.
2.0npenenuth K03 PUIIMEHT BbIX0ja OETOHHON CMECH;

3.0mpenemTh pacxoj1 MaTepraioB (B KT') Ha 3aMec OCTOHOMEIIAIKHA 00 bEMOM

oeronomemanku VM=160011tpos.

Bapunant 14
1.ITomoOparh cocTaB IIEMEHTOOETOHHOM CMeCHU Il OCHOBAHHUS TOJ JIOPOXKHOE

HMOKPBITUE COCIEAYIOIIUMH XapaKTePUCTUKAMMU:
-Tipeniest IpoYHocTH npu cxatru R6=25MlI]a;
-ocasika konyca OK=0cwm;
HNwmerorcs cnenyromme Mareprab:
-IOPTIAHALIEMEHT: aKTUBHOCTh NIpHu ckatuu Riy=40MIla; nmioTtHOCTH 1IeMeHTa

pu=3,1 F/CM3;HaCI>IHHa$I IUIOTHOCTD pHu=1,2r/CM3;
-IECOK PEYHOM KBapIEBHIN: IIJIOTHOCTH neCKapn=2,7r/CM3; HaCBIIIHAs
IJIOTHOCTh MecKa PHIT =1 ,7r/CM3; BIIaKHOCTH Itecka Wn=1%;
- % : = : ITHAs
1e0eHp APOOJIEHBIM W3 I'PAHUTA: [JIOTHOCTD MIECOH SIPIII 2,9r/CM3' Hach

3

IJIOTHOCTH IeOHS PHII=1,9r/cM”; BraxkHocTh medbHs Wi=2%,; MakcuMaibHas
KPYITHOCTb 3epeH 11eoHa4 0MM.

2.0mpeaemuTsb Ko UITMEHT BbIXOT A0ETOHHOM CMECH;

3.0mnpeneuTh pacxoa MaTepraiioB (B KI') Ha 3aMec OCTOHOMEIIAKH 00BEMOM

6eronomemanku VM=800 JUTpOB.

Bapuanr 15
1.TTomoOpath cocTaB 11IeMEHTOOETOHHOM CMECH JIJIsl HUYKHETO CJI0s JBYXCIOWHOTO

JOPOKHOT'O ITOKPBLITHA CO CIICAYIOIMMMHU XapaKTCPUCTUKAMMU:
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-ripeiest npoyHocTy npu cxatn R6=30MIa;

-ocagka konyca OK=2-3cwm;

Nmerorcs cnenyroye Marepuanb:

-MOPTIAHALIEMEHT: aKTUBHOCTh Tipu cxkatur Ru=50MIla; mioTHOCTh IieMeHTa

pu:3,1r/CM3; HAaChIIHAs MIOTHOCTh pHu=1,4r/CM3;

-IIECOK PEYHOM KBApLEBBIM: IUIOTHOCTh IECKap H:2,6F/CM3; HaChITHAs
IJIOTHOCTh MecKapH n=1,51/ CM3; BJIAXKHOCTH necka \Wn=4%;

-11eOCHBIPOOJICHBI U3 TPaHUTA: TJIOTHOCTh IICOHS pm=3,0r/CM3; HaCBIIMHAS

m1oTHOCTE I1{eOHs pHH_I:1,8F/CM3; BiIakHOCTh mebHs Wm=3%,; makcuMmaibHas
KPYITHOCTB 3epeH 1meOHst 40MMm.

2.0npenenuth K03 PUIMEHT BbIX0ja OETOHHON CMECH;

3.0mnpenennTts pacxoa MaTepuaioB (BKI) Ha 3amMec OETOHOMEIIAJIKH O0BEMOM

oeronomemank VmM=1600 suTpoB.

KOHTpOJIbele BOIIPOCHI K 3aIllUTE J'IilﬁOpOTOpHOI‘O JaHATUA

1.Jlats onpezenieHre 1IEMEHTOOETOHHOM CMECH U IIEMEHTOOETOHY.
2.I'pynmb1 6ETOHHOM cMecH 10 yA000YKIaapiBaeMOCTH. DaKTOPBI, BIUSIOIINE
Ha
MOABM)KHOCTD M KECTKOCTh OETOHHOM CMECH.
3.TpeboBanusikMaTepraIamMIJIAIIeMHTOOETOHOB.
4 Kakue cBOMCTBa MIEOHS SIBIITIOTCS ONPEICSISTIOIIUMHE JIIITTPUMEHEHUS UX B
oerone?
5.B uem 3akimoyaercs MeTo «adCOTIOTHBIX 00BEMOBY?
6.Kaknie ycmoBus HEOOXOAMMO YYWTHIBATH TPU BBIYHUCICHWHA Pacxoja
3aroHUTeNeH 6eToHa?
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