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[TPEJNCJIOBHUE

MuHepanbHbIe BSDKYIIHE MaTepuajbl MPEACTABISIIOT COO0M TOHKOMOJIO-
ThI€ MOPOIIKOOOpa3HbIC BEMIECTBA (32 MCKIIOUCHHEM JKHUIKOTO CTEKJa), KOTO-
pble MpH CMEIIMBAHUM C BOJON OOpa3yloT IJIACTUYHOE TECTO, MEepPeXOAsIee
B pe3yibTare (U3MKO-XMMHYECKUX IMPOIECCOB B MCKYCCTBEHHBIM KameHb. Ha
OCHOBAaHUM MUHEPAIBbHBIX BSDKYIIUX IMOJYYAlOT CTPOUTEITHHBIE PAacTBOPHI, Oe-
TOHBI, aCOECTOIIEMEHTHBIE M3/ENHs U KPACOUHbIE cOocTaBbl. [lo ycmoBusM TBep-
JICHUSI M SKCILUTyaTallMu U3 U3 MUCKYCCTBEHHOTO KaMHSI MUHEPAIbHBIE BSI-
JKYIIME MOAPA3AEIAIOT Ha BO3IYIIHBIC U TUIPABINYECKUE.

K BsxymmuM BO3AYIIHOTO TBEPACHUS OTHOCST TAKHUE MPOCTHIE MO COCTABY
BEIIECTBA, KAK HM3BECTh, TMIIC, MArHE3WAJIbHBIE BSDKYIIUE U KUAKOE CTEKJIO.
['unpaBnudeckre BSOKYIIAE COCTOAT U3 MUHEPAJIOB CIOKHOTO COCTaBa, o0pasy-
IOIMX B PE3YJIbTATE B3aUMOICUCTBUSA C BOJIOW MPOYHBIM BOJOCTOMKUN HCKYC-
CTBEHHBIM KaMCHb.

K rugpaBnnueckuM BSOKyIIMM MPUHALIEKAT: THIPABINYECKAsS U3BECTD,
Pa3sHOBUIHOCTH MOPTIAHALIEMEHTA U CIIEIIMAJIbHBIE BUJIBI IEMEHTOB.



JlabopatopHas pabota Ne 1 (6 )
VICCJIIEJJOBAHUE ®U3NKO-MEXAHNYECKHX CBOMCTB
CTPOUTEJIBHOTI'O THUTICA

Bomnpocel 1onycka K BbINOJHEHHIO J1a00PAaTOPHOI padoThI:

1. OxapakTepusyiiTe MUHEpaAIbHbIE BSUKYIINE BEIIECTBA.

2. K xakoMy Kjaccy MHUHEPAJIbHBIX BSDKYILIMX 10 YCJIOBUIO TBEPACHUS U
HKCIUTyaTalli OTHOCUTCS CTPOUTENbHBINA TUIIC?

3. O01mas TeXHOIOTHsl MOTYYCHUSI MUHEPAIBbHBIX BSIKYIIUX.

4. Teopust TBEpACHUS MUHEPAIBHBIX BSKYILHX.

5. O6mue cBoiCTBa MMHEPAJIbHBIX BSKYILIUX.

6. Kakue nepuojipl 1o T€OpUM TBEPACHUS BKYLIUX ONPEIEISIOT Hayao
Y KOHEIl CXBaThIBaHUs cMecei?

7. CiocoObl yCKOpPEHHS TBEPACHUS MUHEPAIbHBIX BXKYIIUX.

8. CriocoOrI 3amMenieHHs TBEPACHHSI MUHEPAIBbHBIX BSDKYILIHX.

9. o xakuM NOKa3aTeNsAM OLICHUBAIOT KaYECTBO CTPOUTENILHOTO TruIica’?

10. Knaccudukaiiysi THIICOBBIX BSIXKYIIHX.

CrponTeabHBIH I'MIIC — MUHEPAIBHOE BSIKYILEE, MPEACTABISIONIEE CO-
001 TOHKOMOJIOTBI TIOPOIIIOK O€JIoTo IBETa, 00JIa a0l CBOMCTBOM 00pa3o-
BbIBATh IJIACTUYHOE TECTO MPHU CMEIIMBAHUU C BOJIOM, KOTOPOE B pe3ysbTaTe
XUMHUYECKOTO B3aUMOJICHCTBUS KOMIIOHEHTOB MPUOOpPETaeT MPOYHOCTh KaMHS,
CTOMKOT0 MpPH SKCILTyaTalliyd B BO3IYIIIHO-CYXUX YCIOBHUSIX.

I'uncoBble BSKYIIME BelleCTBA TOMYYalOT IyTeM TEPMOOOPaOOTKY MpH
temneparype 140 — 1000 °C nmpupogHOTO ChIPbS WJIM OTXOJOB, COAEPHALIAX
cynbdat Kanablus, 1 TOMOoJa NPOoAyKTa 00XKUTa.

Haubonee mmpokoe NpuMeHEHHWE B CTPOUTENHCTBE HAIIEN CTPOUTENILHBIN
THIIC, KOTOPBIM UCIONB3YIOT /I BHYTPEHHUX IITYKATYPHBIX M OTIEIOYHBIX PadoT,
W3TOTOBJICHMUS JICMIHBIX YKPAIIEHUH U TUIUT UCKYCCTBEHHOT'O MpaMopa, JUCTOB CYy-
XOM IITYKaTypKHd, MPOU3BOACTBA TUIICOOECTOHHBIX M3JEIUNA — TMIICOBBIX KaMHEH,
CTEHOBBIX OJIOKOB. BbICOKas MOpPHCTOCTh THIICOBBIX H3AETMI oOecneumna UM
MPUMEHEHHE B KAau€CTBE 3BYKOMOIJIOMIAIONIMX TUIUT, PETYJIUPYIOMIUX aKyCTHYe-
ckue cBoicTBa noMenlieHus. [Ipy ncnoab30BaHUM B KAYECTBE 3aIIOJHUTENS Jpe-
BECHBIX OTXOJIOB M TAKUX MOPUCTHIX MATEPUATIOB, KaK KEPaM3UT, OTy4aroT KPYyII-
HOpa3MepHbIE TUNICOOETOHHbIE OJOKM M TMaHENW AJIi MOCTPOMKU CTAllMOHAPHBIX
BHYTPEHHUX Ieperopojiok. KpynHopasMepHble TMICOKAPTOHHBIE JIUCThI MCIIOJIb-
3YIOT U CO3JIaHUsl (PUTYPHBIX MHTEPHEPHBIX KOHCTPYKIMN: apOK, HUII, TOJIOK,
KAapKaCHBIX IEPErOpOAOK. benbli BET U BO3MOXKHOCTD IOJYYEHMs U3AEIINN pas-



JMYHOM LIBETOBOM TaMMbl B COYETAHHH CO CBOMCTBAMH OOECIICUHIIN 3TOMY BSIKY-
IEMY JIOMHUHUPYIOLIEE TOJ0KEHUM MPU UCIOJIb30BAHUM B JIM3ailHE HMHTEpbepa
(bapenbedbl, CKyIbITYpa, Masible (POPMBI, AKyCTUUECKUE U OTJCIIOUHbIE TIAHENH, a
TAK)K€ TMIICOBBIE JIEKOPATHBHBIC INTYKATYpPKH). I MIICOKapTOH IMO3BOJISIET CO3.a-
BaTh JI000M penbed, UCTIONB3Ys THIICOBYIO IEKOPATHBHYIO IITYKaTypKy. B uact-
HOCTH, 00beMHbIe 3D-naHenu ¢ HeOOBIYHBIM PeNbePHBIM 0POPMIICHUEM.

M3MeHsIsl TEXHOJIOTUIO TIOJTy4YaroT OOJIUIIOBOYHBIE IUIUTKH, PA3IMUHBIE KaK
10 pa3Mepam, Tak U 10 Ha3HAYEHUIO (CTEHbI, MOJbl). /{11 MoBbILIEHUsT U3HOCO-
CTOMKOCTH, BOAOCTOMKOCTH U 3aLIUThl OT MEXAHUYECKUX MOBPEKIECHUN IUINTKH
NOKPBIBAIOT JaKOM. [IOBEpXHOCTh IJIMTKM MOXET HMUTHPOBATH KOXKY, METAILI,
OPUPOJHBIM KaMEHb WIM KUpOM4Y. B oTaenke NOMENIEHUM KyJlbTypHO-
MacCOBOI'0 Ha3HAYEHMsI U YaCTHBIX JJOMax C ONPEJECIECHHBIM CTUJIEM HCIIOJIb3Y-
10T TUIICOBYIO JIEMHUHY, MOJIYYEHHYIO METOJIOM JIUThS B 33JaHHYI0 (JOpMY WIIH
HEMOCPEACTBEHHO Ha IMOATOTOBJICHHYIO IOBEPXHOCTh (MaHHO, Oapenbedswl,
CKYJIBITYpa, KOJOHHBI). M3aenns U3 runca mupoKo MPUMEHSIOTCS U CO3/a-
HUSI UHTEPHEPOB B JTHOOOM CTHUIIE.

TOHKOMOJIOTBIN CTPOUTENBHBIN TUIIC COCTOMT M3 IOJTYBOJHOIO THIICA —
CaSO4 [D,5 H,0O, xoTopslii mpou3BoAsAT 00xkUroM 1pu Temmeparype 170 — 200 °C
npupoiHoro rurncooro kamus — CaSO4 [2H,0.

K OCHOBHBIM MoOKa3aTensM KadecTBa CTPOMTEIBHOIO T'MIICA OTHOCST TOH-
KOCTh TIOMOJIa, BOJOMOTPEOHOCTh, CPOKU CXBaTBHIBAHHS, MPOYHOCTh HA W3THO U
ckaTre 00pa3lioB M3 3aTBEPIEBIIErO THUIICOBOro Tecta (Mapka). CTpouTeNnbHbIN
rurnc, o0JagaeT TaKMMU Ba)XKHBIMU CBOWMCTBAMH, KakK OBICTPOE CXBAaThIBAaHHE U
TBEpACHUE, PAaCIIUPEHUE NPU TBEPJACHUU C YBEJIMYEeHUEM B oObeme 110 1%, uTto
II03BOJISIET MOJTy4YaT U3JIENIUSI OYEHb TOYHBIX PA3MEPOB U CJIOXKHON KOH(UTYpaLUH.
Marepuanbl U3 CTPOUTENBHOTO THIICA O0JaJal0T OTHECTOMKOCTBIO, JIETKOCTHIO,
HU3KOH TEIIONPOBOJIHOCTBIO, BCIEJICTBUE BBICOKOW MOPUCTOCTH TMIICOBOTO KaM-
Hs, a TaKKe CHOCOOHOCTBIO PErYIMPOBaTh BIAXKHOCTh BO3AyXa B IOMEUICHUU U
obecrieunBaTh KOM(POPTHBIM MUKPOKIUMAT. CBOMCTBA TMIICOBBIX BSKYIIMX MOX-
HO pEryJMpoBaTh ITyTEM BBEACHUS XMMUYECKHUX J00aBOK, YCKOPSIOIIMX WU 3a-
MEISIONIMX CPOKM CXBaThIBAHUS W TBEPACHUS, MUHEPAIBHBIX M OPraHUYECKUX
HAIOJIHUTENEN U 3al0JIHUTENEH, KOTOPBIE CHUYKAIOT MOJI3Y4YECTh, MOBBIIAKOT Ipe-
Jie71 IPOYHOCTU TPU U3rMOe M pacTsHKEHUH, YMEHBIIAIOT XPYIKOCTh THMIICOBOTO
KaMHsl, [IeJIEHAIIPaBICHHO PETYJIUPYIOT €ro IJIOTHOCTh U TEIIONPOBOIHOCTb.

CTyaeHT 10/IKeH NPUOOPECTH HABBIKM:
— OMpeJeNeHrs OCHOBHBIX MTOKa3aTelel KaueCcTBa CTPOUTEIHLHOTO THIICA;
— paboThI C UCTIOIB3YyEMBIMU PUOOPAMU 1 00OPYIOBAHHEM.



YMmenus:
— aHaJIM3UPOBATh MOJYYEHHBIC PE3YIIbTATHI;
— OIICHMBATh COOTBETCTBUE MCCIICyEMOr0 TUIIca TpeOOBaHUSAM CTaHIaPTa;

— 00OCHOBBIBATH MPEIAraeMyr0 MapKUPOBKY THIICA U €T0 IeJIEBOEC Ha3Ha-

YCHHUC.

Pe3ynbratel ucnbiTanuil BHECTH B Tabmuiy 1.1.

Ta6nuna 1.1. — duznko-MexaHUYeCKre CBOMCTBA CTPOUTEIBHOIO TUIICA

ToHKOCTB
nomona, %

Hopmansnas
rycrora, %

Cpoxku cxBaTbIBaHUS,
MUH

IIpenen nmpouHoCTH,

MIla

Ha4ajo KOHEII

CXXaTue

A3Tu0

Mapka
TUIICa

Hcnoan3yembie npudopsl 1 000pyA0BaHUE:
. Becol mabopatopusie.
. Cuto ¢ pazmepom stueiiku 0,2 MM.
. Buckosumertp Cyrrapna.
. MepHbie UUTUHAPEI.
. Chepuueckue Jaikm.

. Mammnaa MHUH-100.
. 'mppasimueckuii mpecc.

. JInunenika crajnbHasl.
0. ®opMbI MeTaIMYECKHUE, CTAHAAPTHBIE.

IHepeuens I'OCToB:
1. TOCT 125-79. Bsixymiue runcoBsle. TeXHUUECKUE YCIOBUSL.
2. TOCT 23789-79. Bsixxyuue runcoBbie. MeToabl HCTIBITAHUH.

1
2
3
4
5
6. [Ipubop Buxka.
7
8
9
1

1. OnpenesieHre TOHKOCTH MOMOJIA THIICA

CBoiicTBa BSKYIIMX BEIIECTB — BOAONOTPEOHOCTh, XMMHUYECKAsl AKTUB-
HOCTb, CKOPOCTb TBEPJICHHMS, IPOYHOCTD — 3aBUCAT OT CTEIIEHU UX U3MEJIbUYCHHS.
VYBenuueHne TOHKOCTH MOMOJIa TOBBIIIAET BOJAOMOTPEOHOCTh, CKOPOCTh TBEP-
JeHus: 1 Habop mpoyHocTH. JlJid onpenesaeHusi TOHKOCTH TTOMOJia CTPOUTENIbHO-
ro rurca Ha TeXHHYeCKuX Becax ¢ ToyHocThio 710 0,1 r otBemmBaroT S50 T npen-
BAPUTEJIBHO BBICYHIEHHOTO rurica (m;). HaBecKy BBICBHINIAIOT B CUTO C MapameT-
pom stueiiku 0,2 MM M POU3BOAAT MPOCEHMBAHUE BPYUHYIO MM HAa MEXaHHYE-
CKOH YCTaHOBKE, TJI€ IPOJOJIKUTEILHOCTh COCTABISAET S5 — 7 MHH.



[IpocerBaHuE CUYMTAETCS 3aKOHYEHHBIM, €CIM CKBO3b CHTO B TEUYEHHE
1 MHUH TIpY KOHTPOJILHOM PYYHOM MPOCEUBAHUU TTPOX0IuT He Oosiee 0,05 r rurca.

B3BemmBaroT Maccy rurca mp, OCTaBUIErOCs Ha cuTe. TOHKOCTh IToMoa
T, % BBIUUCHSIOT TIO OpMYyIIE:

7="1""1 g, (1.1)
my

r1€ m; — Macca NepPBOHAYAIbHOM HABECKH, T; My — Macca MPOUIEAIIET0 Yyepes
CUTO TUIICA, T.

[TomyueHHBIN pe3ynbTaT CPaBHUBAIOT C JAHHBIMU Tabmuibl 1.2, ompene-

JIOT BUA BSDKYIICTO U MHACKC CTCIICHHA ITOMOJIA.

Tabmnura 1.2. — 3aBUCUMOCTG BH/a T'HUIICa OT CTEIIEHH TOMOJIa

MaxkcrMalbHELA 0OCTaTOK Ha cUTe, %
Bun Bsxyiero Wuanekc crenenu nomoiia
He Ooree
I'py6oro nomona | 1 23
Cpennero nomona | 11 14
Touxoro momoma | III 2

2. OnpenesieHHe HOPMAJIBHOM I'yCTOTHI THIICOBOIO TECTA
(BOIOMOTPEOHOCTH)

[TokazaTenb «HOpManmbHAas TYCTOTa» PABEH MPOIEHTHOMY COJECPKAHUIO
BOJIbI, HEOOXOAMMOM /JIsl TOJTyYEHUsI TUIICOBOTO T€CTa 33aJaHHON MJIACTUYHOCTH,
110 OTHOIIEHUIO K MUHEPAJIbHOMY BSDKYLIEMY.

KonngecTBO BOJBI 3aBUCUT OT MUHEPAIBHOIO COCTaBa TMIICA U TOHKOCTH
€ro IOMOJIA.

HopmasibHY!0 TI'yCTOTY TMIICOBOTO TECTa OMNPEIEISIOT Ha BUCKO3HMETPE
CyTTapa no AMamMeTpy paciuibiBa TECTA, BHITEKAOIIETO U3 HUINHAPA BUCKO3H-
METpa MpH ero NoAHATUH. J{nameTp pacmibiBa 10KeH ObITh paBeH 180 + 5 M.

Jliis onpesenienns HopMajabHON TYCTOTBI B CPEPUUECKYIO YAIIKY BIMBAIOT
150 — 200 mn Bonbl u BewmaroT 300 r rumca. Maccy nepememmuBaroT 30 c,
Ha4yMHas OTCYET OT MOMEHTA COIIPUKOCHOBEHUS rurca ¢ Bogou. Ilocie okoHua-
HUS IIEPEMEINBAHUSA OJHOPOAHOE THIICOBOE TECTO BIMBAIOT B LIUIMHIP BUCKO-
3UMETPA, U3IMLIKN TECTa cpe3aroT HoKoM. Uepes 15 ¢ nmociie okoH4aHwus nepe-
MEIIMBaHUS HWIMHJP OBICTPO MOJHUMAIOT BEPTHUKAIBHO HA BHICOTY 15 — 20 cm
Y OTBOJSAT B CTOPOHY. /lnameTp paciuibiBa U3MEPSIOT JIMHEUKON B ABYX IEPIECH-
JTUKYJSPHBIX HANpPAaBJIEHUSAX C MOIPELIHOCTBIO HE 00siee 5 MM U BBIYHCISIOT
cpenHee apu(pMeTnIecKoe 3HaUCHHE.



IIpu HecooTBeTcTBUM aAuamMeTpa ctanaaptHoMmy (180 £ SMM) ucnbITaHuE
MOBTOPSAIOT C U3MEHEHHBIM KOJIMYECTBOM BO/IbI.

[TonyuyeHHOe 3HAYEHHWE HOPMAJILHOM T'YCTOTHI MCHOJIB3YIOT MPU pacyeTe
COCTAaBOB [IJIsl ONPEICJICHHUSI CPOKOB CXBAThIBAHUSI U MAPKHU THUIICA. JTO CBA3AHO
Cc TeMm, 4To o0a TOKa3aTessi 3aBHCIT OT KOJWYECTBA BOJBI 3aTBOpeHHs. Yem
OoJbIIe BOJABI, TEM MEIJICHHEE CXBAaTHIBAETCS U TBEPJIEET MUHEPAJIHLHOE BSXKY-
1iee, TEM BBILIE €r0 OPUCTOCTh U, CIEA0BATENIbHO, HUKE MPOYHOCTh KAMHS.

3. OnpeaeieHne CPOKOB CXBATHIBAHUSA CTPOUTEIBHOIO THIICA

Cpoku cxBaTbIBaHUs ONpENEIsIIOT Ha iprbope Buka. [lepen Havanom uc-
IBITAHUS TIPOBEPSIOT, CBOOOAHO JIM OMYCKAETCS CTEP)KeHb MpUOOpa, a TaKKe
HYJIEBOE TTOJIOKEHUE TIO/IBVIKHON YaCTH.

Komnb1o, mpeaBaputenbHO MPOTEPTOE, CMa3aHHOE MUHEPAILHBIM MACJIOM H
YCTAaHOBJICHHOE Ha TIOJMPOBAaHHYIO IUIACTHHKY, 3arlOJHSIOT THIICOBBIM TECTOM
HOPMaJIbHOM TyCTOTHI. [ yajeHus Mmomasiiero B TeCTO BO3AyXa KOJBIIO C Tia-
CTHHKOHU 4 — 5 pa3 BCTPAXUBAIOT MTyTEM IMOJHATHS U OITyCKAHUS OJHOW U3 CTOPOH
MIacTUHKY npuMepHo Ha 10 mm. [locrie 3Toro U3NUIIKK TECTa CPe3aroT JIMHEUKOMH,
¥ 3aIOJTHEHHYIO (hOpMY Ha TUTACTUHKE YCTaHABIMBAIOT HA OCHOBaHKE TIpHUOOpa.

[ToBMXHYTO 4acTh C UIJION YCTAaHABIMBAIOT B TAKOE MOJIOKEHUE, MPU KO-
TOPOM KOHEI Wbl KacaeTcs MOBEPXHOCTU THIICOBOTO TECTa. 3aTEM Ty CBO-
00HO OMYCKAIOT B KOJBIO ¢ TeCTOM. [lorpykeHue Mpou3BOIAT OJUH pa3 Kaxk-
npie 30 ¢, HauMHas C 1eJ0ro yuciaa MUHYT. [locie KaXaoro norpy»KeHus uriry
TIIATETTFHO BBITUPAIOT, a TUIACTUHY BMECTE C KOJBIIOM MEPEIBUTAIOT TaK, YTOOBI
UTJIa TIPY HOBOM TMOTPYKEHUH TOMa1alia B IPYroe MeCTO MOBEPXHOCTH TECTA.

Hauano cxBatpiBaHms OMPEESIOT YUCIOM MUHYT, UCTEKIIINX OT MOMEH-
Ta 100aBJICHHS BSOKYIIIETO K BOJIE IO MOMEHTA, KOTJ]a OTBEPCTHE OT MTJIbI HE 3a-
TEKaeT, a KOHEeIl CXBAaThIBAHUS — KOT/1a CBOOOIHO OMYIIIEHHAS UTJIA TIOTPYKACTCS
Ha TyOuHy He 6onee 1 MM. BpeMs Hauama M KOHIIA CXBaTHIBAHHS BBIPAKAIOT
YHCIIOM MHUHYT.

[To pe3ynpTaTaM UCTIBITAHHUS W JAHHBIM TaOMUIEI 1.3 OnpenenstoT Bu Bs-
XKYIIETO ¥ MHIEKC CPOKOB TBEP/ICHUS B 3aBUCUMOCTH OT BPEMEHHU CXBAThIBAHUSI.

Ta6J'II/IHa 1.3.— BI/I,Z[LI T'HIICOBBIX BSKYIIHUX B 3dBUCUMOCTH OT CPOKOB CXBATbIBAHUA

Nunexc cpokoB | Cpoku CXBaThIBaHUS, MUH
Bun Bsxyiero

TBEpJACHUS Hayajio HE paHee KOHEII HE MO3/IHEe
bricTpoTBepaetomumii A 2 15
HopmansHoTBepaerommii | b 6 30
MenneHHOTBEPACIOLINIA B 20 HE HOPMUPYETCA




4. OnpeneseHne MapKu CTPOUTEIBHOI0 TUIICA

Mapky CTpOMUTENBHOIO THUIICAa ONPEAENAIOT HAa CTaHJIAPTHBIX OOpa3lax-
Oanmoukax paszmepom 40 x 40 X 160 MM, TBepACIOUINX HE MEHEE JIBYX 4acOB Ha
BO3/yXe, KOTOpPbIE HCIBITHIBAIOT HAa M3rH0, a 00pa3oBaBIIMECsS MOJOBUHKU Oa-
JIOYEK — Ha CKaTHe.

Jlig u3rotoBieHus Tpex oOpa3LoB-0angouek OepyT 1 Kr rumca u Koiauue-
CTBO BOJIbl, COOTBETCTBYIOIIEE HOPMAJIbHON T'yCTOTE TMIICOBOIO TecTa. ['mmc
BBICBHINIAIOT B BOAY M MEPEMEUIMBAIOT J0 OJHOPOJHOTO COCTOSIHHSI B TEUCHHUE
60 c. Tpu rue3na ¢popMbl, CMa3aHHOM MPEIBAPUTEIILHO MUHEPAIBHBIM MaCJIOM,
3aMOJHSIOT OJHOBPEMEHHO, JUISl YEro YallKy ¢ TECTOM PAaBHOMEPHO IPOJBUIA-
10T Haj ¢opMoil. i yaaneHus Bo3yxXa, BOBJIECUEHHOTO NP NEPEMEIINBAHN,
(dopMy BcTpsaxuBaroT 5 — 6 pa3. [locie HacTyniueHus: Havajga CXBAThIBAaHUS U3-
JIMILKY TUIICOBOTO TECTA Cpe3aroT JUHEWKou. Yepe3 15 + 5 MuH mociie KoHLa
CXBaTbIBaHUs 00pa3Lbl U3BJIEKAIOT U3 (POPMBI U XPAHAT B CYyXOM MOMEUIEHUH 10
HayaJia UCTbITaHU.

[Ipenen mpounoctu mpu u3rube ompexaenstor Ha npudbope MUM-100.
B xone ucnipiTanus 00paser] yCTaHaBIMBAIOT HA OMOPHI TPUOOpa TaK, YTOOBI €T0
IpaHu, PACIONIOKEHHbIE TPU U3TOTOBIEHUU TOPU3OHTAIBLHO, HAXOJUINCH B BEP-
TUKAJIbHOM I10JIOKEHHUU.

[Ipenen mpouHoctn npu u3ruOe 0OpPa3OB-0ANOYEK BBIYMCISAIOT Kak
cpenHee apuMeTHIecKoe pe3yabTaTOB TPEX UCIBITAHUM.

[TomyuenHble Mocie UCTIBITAHUM Ha U3rHO MIECTh MOJOBHHOK 0al04yeK uc-
OBITBIBAIOT Ha ckatue. OOpas3ibl MOMEUIAIOT MEXAY JABYMs IUIACTUHAMM ILIO-
A6 25 ¢cM? TaKuM 00pa3oM, YT0ObI GOKOBBIE IPAaHHU, KOTOPBIE TIPU U3TOTOB-
JIEHUM TPUIIETANIN K IPOAOIbHBIM CTEHKaM (pOpM, HAXOAUIIMCh HA IIOCKOCTSX
IUTACTHH, a YIOPHI IJIACTUH IIOTHO MPUJIETad K TOPLIEBOM IIaKOM CTeHKE 00-
paszua. O6pasel] BMecTe C IIaCTUHAMU TOJBEPraloT CHKaTUIO Ha mpecce. Bpems
OT HayaJla paBHOMEPHOTO HAarpy:XKeHWsi oOpasla 10 €ro pa3pylieHus IOJHKHO
coctaBiATh OT 5 10 30 ¢, cpelHsAs CKOPOCTh HapacTaHUsl Harpy3KH MPU UCIbITa-
HUU J0JOKHA cocTaBisaTh 10 + 5 krc/cm? B CEeKyHIy.

[Ipenen mpouHOCTH HA CKaTHE OJJHOTO OOpasla:

R..= g , (1.2)
rie P — paspymiaromnias Harpyska, H, kre; F — pabouast IIonia/s IIacTuH, MM? (CM?).

IIpenen mpoyHOCTH Ha CKATHE BBIUUCISIOT KaK CpeIHEE apU(PMETUUECKOE
IIECTU UCIBITAHUN 0€3 HauOOJBIIET0 M HAMMEHBIIEro Pe3yJlbTaToB, OTIMYAIO-
IUXCS OT CpenHero 3HadeHus 6omee uem Ha 10%.



[Tomyuennbie pe3ynabTaThl 3aHOCAT B Tabmuubl 1.1, 1.2, cpaBHUBAOT C
TEXHUYECKUMU TPEOOBAHUSIMU K CTPOUTEIBLHOMY THICY (Tabn. 1.4) u menaroT
BBIBOJI O MapKe TUIIca M0 MMPOYHOCTH.

Tabnuna 1.4 — Texauueckue TpeOOBaHUS K CTPOUTEILHOMY TUIICY

[Ipenen npounoctu obpasmos-6amouek (40x40x160 mm) B Bo3pacTe
Mapka 5 MTTa (kre/cy?)
BDKYIIETO Y, HE MEHee a (krc/cm
ITpu cxatum [Tpu n3rn6e
-2 2(20) 1,2(12)
-3 3(30) 1,8(18)
-4 4(40) 2,0(20)
I-5 5(50) 2,5(25)
I'-6 6(60) 3,0(30)
-7 7(70) 3,5(35)
I-10 10(100) 4,5(45)
r-13 13(130) 5,5(55)
I-16 16(160) 6,0(60)
I-19 19(190) 6,5(65)
I-22 22(220) 7,0(70)
r-25 25(250) 8,0(80)

VYcnoBHOE 0003HaUEHNE CTPOUTENIBHOTO TUIICA JAeT UHPOPMALUIO O €T0
OCHOBHBIX cBoicTBax. Hampumep, «I'-5 All» 0003HauaeT rurcoBoe BSIKYILEE C
IPOYHOCTEIO Ipu cxkaTuu 5 MIla (50 xrc/cm?) u u3rube — He Menee 2,5 MIla, co
CpPOKaMH CXBaThIBaHUS: HA4ajoO HE paHee 2 MHH, KOHEIl He Mo3AHee 15 MUH H
octaTkoM Ha cute He Oonee 14%. CnemoBarenbHO, 3TO CTPOUTEIBHBIA THUIIC
Mapku -5 ObIcTpOTBEpACIOLINH, CPEAHETO [TOMOJIA.

Ha ocHoBaHMM AaHHBIX, MOJYYEHHBIX B JIabopaTOpHOU pabote, ompene-
JISIFOT BUJI CTPOUTENIBHOTO runca. Mcnone3ys tabnuiy 1.5, genarot BBIBOJ O pa-
[IUOHATILHON 00JIACTH MPUMEHEHHMSI TOJTYYEHHON MapKH.

Ta6nuna 1.5. — O6macTy npuUMEHEeHUs TUTICOBBIX BSIKYIIIUX

O061acTH NPYMEHEHUS TUIICOBBIX BSKYIIUX

Pexomengyempie MapKku U BUJIBI

I/ISI‘OTOBJIGHI/IG TUIICOBBIX CTpOI/ITeHBHI:IX n3-
JIEIINHA BCEX BUIOB

I'-2 — I'-7 Bcex CpOKOB TBEpAEHUS U CTe-
IIeHEH IIOMOJIa

I/ISI‘OTOBJIGHI/IG TOHKOCTCHHBIX CTpOI/ITeJII:HBIX
W3IEJIUI U JEKOPATUBHBIX U3JEITUN

-2 — T'-7 TOHKOTrO M CpeIHEro Momola,
OBICTPOTO M HOPMAJILHOTO TBEPACHHS

[Ipou3BoacTBO IWITYKAaTYpHBIX padoT, 3a1enka
IIBOB M CIIEIMAJIbHBIE LIETH

I'-2 — I'-25 HOpManbHOrO M MENJIEHHOTO
TBEpJCHUS

Warotosrnenne dopm u Mozneneit B dhapdopodastt-
COBOM, KEPAMUYECKOH, MAIIMHOCTPOUTEIILHON U JIP.
OTPACIIX NPOMBILIUICHHOCTH, 4 TAKOKE MEIULIHE

I'-5 — I'-25 ToHKOro momoia ¢ HOpMaib-
HBIMU CPOKaMH TBEPJCHHUS

JI1st MeIUITUHCKHUX 1eTien

I'-2 — I'-7 ObICTPOro U HOPMAJIBHOTO TBEP-
J€HHS1, CPEAHETO U TOHKOTO TIOMOJIa
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Bonpocs! 1151 32l THI BBINIOJTHEHHOM J1a00paTOpHOii padoThI:

1. Ceipbe U TEXHOJIOTHS TTOTYUYEHHS CTPOUTEIILHOTO THUTIICA.

2. Kak onpenenuTs TOHKOCTb IOMOJIa rurca’?

3. IloyeMy TOHKOCTbH MOMOJIA SIBJISIETCSI OJIHOM M3 BaXKHBIX XapaKTEPUCTUK
rumnca?

4. Kak onpeaennTb HOpMaJIbHYIO I'yCTOTY THIICOBOIO TecTa?

5. OT 4ero 3aBUCUT HOPMaJIbHAsI TYCTOTa TUIICOBOTO TecTa?

6. [louemy HOpMasbHAs TYCTOTA SIBJISETCS OJHOM W3 BKHBIX XapaKTepH-
CTHK Turica?

7. Kak onpenenuTs CPOKM CXBATbIBAHMS TUIca’?

8. [loyuemy CpOKHM CXBaThbIBaHHUS SIBJIIIOTCS BaKHBIMU XapaKTEPUCTUKaMU
rurnca’?

9. Ilouemy cpoKkM CXBaThIBaHUSI W MapKy TUIICa ONPEICTSIOT Ha TECTe
HOPMAJIBHOM TYCTOTBI?

10. Kakoe BnusiHME OKa3bIBA€T COAEpKaHUE BOJAbI B THMIICOBOM TECTE Ha
CPOKHU CXBaThIBaHUs, IPOYHOCTh M CTPYKTYPY TMUIICOBOTO KaMHs?

11. Kak onpenenuts Mapky rurmca?

12. TTo kakuM moKa3aTeasiM OLEHUBAIOT KAYECTBO CTPOUTENBHOTO TUIca’?

13. Tosicaute obo3nauenne Mapku rurnca: runc -7 Il b, onpexnenure 06-
JacTh €ro MPUMEHEHHSI.

14. Kak BiMsieT BIaXHOCTb TMIICOBBIX U3/CJINI HA UX MPOYHOCTh?

15. Kakum 06pa3om MOKHO peryJIupoBaTh NpoLecC ruipaTaluu rurmca?

16. KakuMm 00pa3oM MOKHO TOBBICHTH BOJOCTONKOCTH THIICOBBIX H3JIE-
mi?

17.YeM oOTIMYArOTCS CBOMCTBA THUIICOBBIX CMEIIAHHBIX BSIKYIIUX OT
CBOWCTB CTPOUTENIBHOTO THIICa?

18. [IlpumeHeHne THUIICOBBIX BSDKYIIUX JIi BHYTPEHHEH OTACIKH IOMe-
IICHUH.
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JlabopatopHas pabota Ne 2 (6 )
OITPEAEJIEHUE BUJA U KAYECTBA IEMEHTA

Bomnpocel 1onycka K BbINOJHEHHIO J1a00PaTOPHOI padoThI:

1. OxapakTepusyiTe MUHEpAIbHbIE BSKYIIME BEIIECTBA.

2. Kakumu oOmmmMu cBoiicTBaMH 00J1a/1al0T MUHEPATIbHBIE BSOKYIIME BeIe-
cTBa?

3. K xakoMy Kiaccy 1o yCJIOBHIO TBEPACHHS U IKCILTyaTallMd OTHOCUTCS
MOPTJIAHALIEMEHT?

4. OOu1ast TEXHOJOTHUS TOTYUYEHHUS MOPTIAHALIEMEHTA.

5. YeM MOKpBIH cioco0 Mony4eHus NOPTIAHALEMEHTA OTIIMYAETCs OT CY-
Xoro?

6. Kakue MuHepasbl BXOAST B COCTaB MOPTIAHALIEMEHTA?

7. Yto obecnieunBaeT NOPTIAHAIIEMEHTY THPABINYECKUE CBOWCTBA?

8. [1o kakuM NOKa3aTessiM OLEHUBAIOT KAYECTBO MOPTIIAHILIEMEHTA?

9. C xakoii LIEJBI0 ONPENEISAIOT PaBHOMEPHOCTh U3MEHEHUs 00beMa Lie-
MEHTHOT'O TECTa IPU TBEPACHUN?

10. Yem cBoiicTBa MyLLOJAHOBOrO MOPTJIAHALUEMEHTAa OTJIMYAKOTCS OT
CBOMCTB psA0BOro?

I1. Yem TexHONOrMA MOTYyYECHUS NUIAKONOPTIIAHALIEMEHTA U ITyLLIOJIaHO-
BOT'O ITOPTIAHALEMEHTA OTINYACTCS OT TEXHOJOTHH MTOIYYEHUS PSAOBOro?

12. C kakoil 1enpo pHy MOMOJI€ KJIMHKEpPA BBOJST TUIIC?

13. YUem KIMHKEp OTIAMYAETCS OT NOPTIAAHALIEMEHTA?

14. I'ne npuMEHSIOT B CTPOUTENIBCTBE MOPTIAHALUEMEHT, UIAKO- U ITyL-
1{0JIAHOBBIN NOPTIaHALIEMEHTHI?

Haubonbliee npuMeHeHHE B CTPOUTENIBCTBE JJII M3TOTOBJICHUS MaJsip-
HBIX COCTaBOB, PaCTBOPOB M OETOHOB HAIILIM OOIIECTPOUTENIbHBIE IIEMEHTHI Ha
OCHOBE MOPTJIAHALIEMEHTHOTO KJIMHKEPA.

UtoOBI MpaBUIILHO OIICHUTh PAIIMOHATIBLHYIO 00JIACTh MPUMEHEHUS 1IEMEH-
Ta, HEOOXOAMMO YCTAaHOBUTH €r0 BHJI, ONPEACIUTh OCHOBHBIC MOKAa3aTeIu Kaue-
CTBa: TOHKOCTb ITOMOJIA, HACHIIIHYIO TJIOTHOCTh, HOPMAJIBHYIO T'YCTOTY IIEMEHT-
HOT'O TECTa, CPOKU CXBAThIBAHUSI, PABHOMEPHOCTh N3MEHEHHUS 00beMa B IIPOIIeCcCe
TUApATALNK, aKTUBHOCTH (KJIAcC) LIEMEHTA MO MPOYHOCTH Ha W3O M CiKaTue.
CorylacHO TpeOOBaHMSIM CTaHJApPTa, HAYaJI0 CXBaThIBAaHUS MOPTIAHALIEMEHTA
JIOJDKHO OBITh HE paHee 45 MUH, KOHEIl CXBaThIBaHUS — HE To3/1Hee 12 Jacos.

Buj nemeHTa 3aBUCUT OT BEIIECTBEHHOTO COCTaBa — COACPKAHUSI OCHOB-
HBIX KOMITIOHEHTOB: KJIMHKEPA, TUIICa, MUHEPAIbHBIX JOOABOK.
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B 3aBHCMMOCTH OT cocTaBa M COJIEPKAHUSI AKTUBHBIX MUHEPAIBbHBIX JO-
6aBok (omoka, 30JbI, Tpemnen, nuiaka u ap.) cormacHo ['OCT 31108-2016 «lle-
MEHTBHI OOIIECTPOUTENbHBIE. TEeXHUYECKUE YCIOBUS» MO BeUeCMBEHHOM) CO-
cmagy EMEHTHI OAPA3ICIISAIOT Ha 5 TUIIOB:

I[{EM I — nopTiianAlIEeMEeHT;

IHEM II — noptianaiieMeHT ¢ MUHepaabHbIMU Jo0aBkamu (6 — 20%);

HEM III — mmmakonoptiaanaueMeT (31 — 80%);

HEM IV — nymionanossiit ieMeHT (11 — 50%);

LHEM V — xommno3unuonHbii (60 — 80%).

Ilo npounocmu na corcamue B Bo3pacte 28 CyTOK TBEpPJICHHS B €CTECTBEH-
HBIX YCJIOBHUSX LIEMEHTHI MOIPA3ICNIAIOT Ha Kiacchl: 32,5; 42,5; u 52,5.

Ilpumep ycnosnozo obosznauenus: Ioprnanauement 1IEM I kmacca 42,5
I'OCT 31108-2016.

BcnencrBre 4aCTUUHON 3aMEHBI AKTUBHOT'O COCTABJISIFOLLETO (KJIMHKEpPA) HA
THJIPaBIMYECKYIO I00ABKY, XUMUYECKasi aKTUBHOCTb KOTOPOW 3HAUYUTEIHHO HIDKE,
MOPTJIAHAIIEMEHTHI C T0O0aBKaMu 00JIaal0T MEHBIIIE WHTEHCUBHOCTBIO TBEpIIC-
HUS1, OCOOCHHO B TIEPBBIE CYTKH, a IIEMEHTHBIM KaMEHb U U3/ICTIHsI, TTOTyUYeHHBIC Ha
ATOM LIEMEHTE, MOHMKEHHON MPOYHOCTHI0, MOPO30CTOMKOCTBIO M BO3TyXOCTOMKO-
cthto. Hapsiy ¢ oTpunaTesibHbIMU CBOMCTBaMU, 3TH IIEMEHTbI UMEIOT TaKUE MO-
JIOKUTEJIbHBIE KaueCTBa, KaK MOBBIIIICHHBIE BOJJOCTOMKOCTH (Tpu (UIBTPAIIUU BO-
ZIbl) — IIEPBBIM BUJ KOPPO3UU — U COJIECTOMKOCTb — TPETUM BUJL KOppOo3uu. Panuo-
HaJlbHas 00J1acTh MX MPUMEHEHUS] — TOJIBOJAHOE U IMOA3EMHOE OCTOHUPOBAHUE, a
TaKXe TMOJTydeHUEe COOPHBIX OCTOHHBIX U JKETIE300€TOHHBIX M3/ICIHA U KOHCTPYK-
IIMH Ha 3aBOJIE B MPOMApOYHBIX Kamepax mpu temreparype 75 — 90 rpamycos.

CTy/leHT 10J/2KeH NPUOOPECTH HABBIKM:

— OTpeJeNIeHUs BUa MOPTIAHAIIEMEHTa TI0 OCHOBHBIM MPHU3HAKAM;

— TMPOBEACHUS JTAOOPATOPHBIX MCHBITAHWA TIO OMPEICICHUI0 OCHOBHBIX
MOKa3aTesen KayecTBa;

- paboTsl ¢ npubopaMu U 000PYIOBAHUEM.

Ymenus:

- aHaJIM3UPOBATH NOTYYCHHBIC PE3YIIbTATHI;

- OIICHMBATh KAauyeCTBO MOPTJAHIIEMEHTa U COOTBETCTBHE €r0 CTaH-
AapTy;

— 00OCHOBBIBATh PAIIMOHATLHYIO 00JIaCTh UCIIOIB30BAHUS UCCIETYEMOTO
[IEMEHTA.

Hcnoan3yemblie npudopsl 1 000pyI0BaHuUE:
1. Becbl mabopatopHsble.

2. MepHas nocyza, COBOK.

3. JIuneuku.
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4. CTeknsiHHbIE TIIIACTUHKHU 9 X 12 cMm.

5. [Ipubop Buka c mecTukoM U UTIIOM.

6. Chepudeckast METaUIMYECKAasl YaIllka, JOmaTKa.

1. HacoBoe CTEeKI0.

8. IlocTOsSTHHBIN MarHur.

9. [Ipubop ana mexannyeckoro nmpocenBanus (cetka Ne 008).
10. Mammna MUN-100.

11. Pazwremuas dhopma-konyc s onpenenenust HI'TIP.
12. Metannuueckasi IITHIKOBKA.

13. BeTpsixuBaronuiics CTOMUK.

14. T'unpaBnuyeckuii mpecc.

15. Cexynnomep.

16. ®opma MeTaJUIMUECKAs CTaHAAPTHAS.

Ilepeuens I'OCToB:

1. TOCT 310.3-76 (c u3m.). IlemenTsl. MeToabl onpeaeaeHuss HopMaib-
HOU T'yCTOTBI, CPOKOB CXBaThIBAaHUS U PABHOMEPHOCTH U3MEHEHHS 00BeMa.

2.T'OCT 310.4-81. IlemenTsl. MeTObI ONpeeNIeHU Npeaeaa MIPOIYHOCTH
pu U3rude U CHKATHUU.

3. T'OCT 10178-85. IlopTinaHaUEMEHT U NIIAKONOPTIAHAUEMEHT. TexHu-
YECKUE YCIIOBHUS.

4.TOCT 31108-2016. Ilementsl oOmecTpouTenbHble. TexHUYECKUE
YCIJIOBHUS.

Bun neMeHnTa ycTaHaBIMBaIOT MyTEM MPOBEICHUS XMMUUECKOTO aHaIu3a.
B ycioBusiX CTpOMTENBHON IUIOIIAIKA MOXHO ONPENEATh THI LIEMEHTA MO Xa-
PaKTEPHBIM MPU3HAKAM, UCIIOJIb3YS MPOCTHIE IPUEMBI.

OcHOBHBIEC TPU3HAKU — aICOPOIIMS METUJICHOBOW CHUHU, BBIJICJICHHE CEPO-
BOJIOPO/Ia, ICHCTBUE MarHuTa, — IpUBEACHBI B Ta0uie 2.1.

Tabmuma 1.1. — OCHOBHBIEC TPU3HAKH IIEMEHTA

Omnpenensemble peakliuy U MOPTIAH/LE- HUIaKOIOPT- MYLII0JIaHOBBII
XapaKTEPUCTUKU MCHT JIAaHJIIEMEHT MOPTIAHAUEMEHT

N N 3amnax cepoBo-

JlelicTBHE COJISTHOM KUCIOTHI | be3 3anaxa bes 3amaxa
JI0poJia
YacTuusl k YactuuHoe npu-

o YacTuibl K MarHuTy

JlelicTBue Maraura MarHuTy He TATUBAHUC K

HC IIPUTATHUBAKOTCA
MPUTATHUBAIOTCA | MArHuTy

AncopOrusi MeTUIEHOBOM WuTencuBHoe obec-
Cnaboe obecriBeunBaHHE pacTBOpa

CHHHU 1IBEYHBAaHUE PACTBOPA

HachImHast I0OTHOCTE, T/cM> 12-14 1,1-1,3

Hopmanshnas I‘YCTOTOa 2127 23_3) 30 — 40
LIEMEHTHOr0 TecTa, %
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Pe3ynbTaThl HCIIBITAHUN 3aHOCST B TaOIUILYy 2.2.

Tabnuna 2.2. — DKcrepuMeHTaIbHbIE JaHHbBIC JJI1 OMpEeeSIeHUs] BUIa U Kade-
CTBa IIEMEHTAa

ToHKOCTE Hopmanbhas Hacpimgas Oco0sie Bun Knacc
nomouna, % rycrora, % [UIOTHOCTB, T/CM> MPU3HAKU HeMeHTa HeMeHTa

1. OnpenesieHue BUIa HEeMEHTA

AncopOums MeTHIeHOBOM cMHU. Cpelli HEN3BECTHBIX IEMEHTOB Pa3HbIX
TUIIOB MYIIIOJIAHOBBIN MOPTJIAHIEMEHT BO3MOKHO BBIBUTH MO aJCOPOIIMU Me-
TUJICHOBOM CHMHU. AKTHMBHbIE MUHEpAJIbHbIE T00ABKH 3TOr0 LIeMEeHTa, o0Janas
BBICOKOUM aJICOPOIIMOHHON CIOCOOHOCTHIO, MHTEHCUBHO O0ECIIBEYMBAIOT OKpa-
IIeHHBIN pacTBOp. OmnpenencHre MpOU3BOIAT cleaytonmmM obpasom. [Ipody wmc-
cnexyeMoro neMmenTa (30 r) BBICHINAIOT B CTEKISTHHYIO €MKOCTh M 3aJIUBatOT SO MJ
pacTBOpa METHJIEHOBOM CHHM, KOTOPBIA roTOBAT U3 pacuera 100 mMa Boabl —
10 kanenb kpacutens. Coaep>XMMO€ MHTEHCUBHO MEPEMEIIUBAIOT U JIAIOT OT-
cTosIThCS B TeueHne 10 MuH. B Apyryro CTEKISHHYI0 €MKOCTh (KOHTPOJIBHYIO)
nomeniaroT S0 MJT MPUTOTOBIIEHHOTO pacTBopa 0e3 1eMenTa. CpaBHUBAIOT IBET
KOHTPOJILHOTO PacTBOpa W pacTBOpa ¢ LieMeHTOM. MHTeHCcHBHOE 0OeciiBeYrBa-
HUE KUJAKOCTH XapaKTEepPHO JIJIsl MyLII0JaHOBOTO MOPTIAH/ALIEMEHTA.

HUcnbiTanus coJisHON KUCA0TOMN. [IIIakonmopTiaHAUEeMEHT y3HAIOT IO
XapaKTepHOMY 3alaxy CepoBOAOPOAa MpPH ACUCTBUM Ha MPOOY LIEMEHTa COJIs-
HOM KHUCJIOTOM. B 3TOM ciywae 1y onpenesneHus BUAA LIEMEHTA HA YaCOBBIC
CTEKJIBIIIKHU CIEAYeT HAChIMaTh MPOOKI (5 T') HEU3BECTHBIX IIEMEHTOB U KallHYTh
HAa HUX HECKOJIBKO Kameib COJSHON KUCTOTHI.

JeiicTBe MarHuTa. B HeMEHT MOMENIAKOT MOCTOSIHHBIM MarHuT U 3HEP-
TUYHO nepeMeirBatot. [Ipy HanMunK NUTAKOMOPTIAH/IIIEMEHTA K MArHUTY TIPU-
TATUBAETCS 3HAUUTEJIbHOE KOJIMYECTBO METAJUIMUYECKUX YACTHII.

Pe3ynbTarhl uCHIBITAHUN 3aHOCAT B TaONUIly 2.2 U CPABHUBAIOT C JAHHBIMU
Tabyuukl 2.1, mocie 4ero AearT 3aKI0UeHre O BUIE LIEMEHTA.

2. OnpeaesieHne MoKas3arTesieil KauecTBa eMEHTA

KauectBO ONEMECHTA B pa60Te OLCHMBAIOT II0 CICAYIOIIMM ITOKA3aTCJIsAM:
HacCbIITHAA IJIOTHOCTb, HOPMAJIbHAA I'yCTOTa HCMCHTHOI'O TECTA, TOHKOCTH IIO-
MOJIa 1 KJ1aCC IEMCHTA.

HachinHas mJI0THOCTb. HCMCHT 34ChIllaTh B HUJIMHAP U3BECTHOI'O 00Be-
Ma U MacChl C BBICOThI OKOJIO 5 CM OT Kpas MUWInHAPA TAKUM 06p8,30M, YTOOKI OH
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ObLT HaMmOJHEH BhIMIE KpaeB. Cpe3aTh M3IUIIKKA [IEMEHTA JTUHEHKONW 1 B3BECHUTH
HUJIUHAP C IEMEHTOM.
HachInHYI0 IIOTHOCTE P, B I/CM® paccumTarh 1o Gopmyie:
_m
Py v (2.1)
r7ie m; — Macca UWIMHAPA ¢ LIEMEHTOM, T; My — Macca LWIMHIpa, T; V — 00beM
LMJIAHpA, CM>,

HopmanbHasi rycTOTa HIEMEHTHOI0 TECTa — 3TO BOJOLIEMEHTHOE OTHO-
HIEHWE B MPOLIEHTaX, PU KOTOPOM JIOCTUTAETCS HOPMUPOBAHHASI KOHCUCTEHIIUS
LEMEHTHOTO TECTa.

[lepen mpoBeneHUEM HCMBITAaHUSI MPOBEPUTH TOTOBHOCTH Mpubopa Buka
(nonosxxenue crpenku — 0, cBOOOHOE JBUKEHUE CTEP>KHSI, YACTOTA TTOBEPXHO-
ctr). CTeKISIHHYIO MUIACTUHKY U METAINIMYECKOE KOJIBIIO CMa3aTh TOHKUM CIIO-
€M MalllMHHOro Macia. [[is mpuroToBiieHUs lIEMEHTHOro Tecta oTBecuTh 400 T
[IEMEHTA, BBICHINIATh BO BIAXKHYIO CHEPUUECKYI0 METAIIMYECKYIO YaIIKY, 3aTeM
B LIEMEHTE cJieaTh YriIyOJIeHHe, BBUIUTh B OJIMH MPUEM OPUEHTUPOBOYHOE KO-
mmdectBo Bombl 110 — 112 em® u moce 30 ¢ BBIJICPKKH TILATEJIBHO MEpEMENIATh
JIOTIATKOW BO B3aWIMHO TEPIICHIUKYJSPHBIX HAIPABICHUSX B TeUeHHUE 6 MUH.
3anoHUTD KOJBLIO MPUOOpPa [IEMEHTHBIM TECTOM, TTOCTYKUBAasi 0 cTod 5 — 6 pa3. Us-
OBITOK TecTa Cpe3aTh BIAKHBIM HOKOM U 3apOBHATH. [lecTuk mpuBecTH B COMpU-
KOCHOBEHHE C MOBEPXHOCTBIO TECTa U 3aKPEMUTh 3aTsLKHBIM BUHTOM. [locie storo
0CBOOOJTUTH CTEPIKEHb I CBOOOHOTO TIOTPYKeHUs B TecTo B TeueHue 30 c.

['ycToTa IeMEHTHOr o TecTa CYMTAETCS] HOPMAaIbHOM, €CIIM TIECTUK HE IOXOJIUT
JI0 CTEKJITHHOM TUIACTUHKU OCHOBaHUS Ha S5 — 7 MM. Ecin oH, morpy»kasch B lie-
MEHTHOE TECTO, OCTAHABJIMBAETCS BBIIIE, TO OMBIT HEOOXOAMMO MOBTOPUTH C OOJIb-
IIMM KOJIMYECTBOM BOJIbI, €CIIM HIKE — C MEHbIIMM. Ha OCHOBaHMU MOTYyYEHHBIX
JTAHHBIX PACCYUTATh HOPMAJIBHYIO TYCTOTY M 3aHECTH PE3yJIbTaThl B TAOIUITY 2.2.

ToHKOCTH MOMOJIA ONIPENICIISIOT KaK OCTATOK HAa CUTE C pa3MepoM siueil-
k1 008 MM B MpOIEHTax OT MepPBOHAYAIBHOM Macchl mpocernBaeMoit nmpoosl. Co-
IJIACHO CTaHAAapTy OCTATOK HA CUTE JOJHKEH COCTaBIATh He Ooiiee 15%.

AKTHBHOCTH LleMeHTa — (hakTHYecKasi MPOYHOCTh Ha CXKaThe o0paslioB
U3 CTAaHAAPTHOTO IIEMEHTHOTO pacTBopa. C yuyeToM MPOYHOCTH HA U3THO IO ra-
PAHTUPOBAHHOW MPOYHOCTH HA CHKAaTHUE IEMEHTHI MOAPA3JESIOT Ha KJIACCHI:
22,5;32,5; 42,5; 52,5 (MIIa).

Jlnist onpenieneHusi akTUBHOCTH (Kjacca) eMEHTa Heo0X0IMMO O0T(HOpMO-
BaTh 00pa3ibl-0anouku pasmepom 4 X 4 X 16 cM U3 CTaHAAPTHOTO LIEMEHTHO-
MEeCYaHOro pacTBopa coctaBa 1:3, HOpMUPOBAHHOUN MOJBMKHOCTH. KonruecTBo
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BBOJMMOM BOJIbI 3aBHCUT OT HOPMAJIbHOM I'yCTOTHI LIEMEHTHOI'O TECTA, ONpE]ie-
JICHHOU paHee.

HopMupoBaHHyO NMOABHKHOCTh LEMEHTHOTO PAacTBOpa OMNPEIECISIOT IO
€ro pacIuibIBy Ha BCTpsixuBaromeMcs cronuke. s atoro B cmech necka 1500 r,
npocestHHoro vepe3 cuto 1 5 MM, u nementa (500 r) pnuBaroT 200 r© BOABI U
TIIATEJIbHO NEPEMELIMBAKOT A0 MOJIYYEHHsS] OJHOPOJHOW Macchl. [lomyueHHyro
CMECh YKJIaJIbIBAIOT B MPEIBAPUTEIHHO YBIAXHEHHYIO (hOPMY-KOHYC, PacIoio-
KEHHYI0 Ha BCTPSXUBAIOLIEMCS CTOJIMKE, ABYMS CJIOSMH PABHOM TOJIIMHBI.
Kaxxplil cioi yIIOTHAKT METaUIMYeCKON IITHIKOBKOW: HMXKHUM 15, BepXHMIA
10 pa3, NMOBEpXHOCTh BBIPABHUBAIOT. 3aTeM, Bpallas pPYKOSTKY MaxOBHKa,
BCTpsixuBaroT ctoyik 30 pa3 B TeyeHue 30 ¢, mpu 3TOM KOHYC PACILIBIBETCS.
C NmOMOIIBIO CTAJTbHOM JTMHEUKHU 3aMEPSIOT PaCIUIbIB KOHYCA 110 HI)KHEMY OCHO-
BaHHUIO B JIBYX B3aWMHO MEPIEHIUKYJSPHBIX HanpasieHHsX. KoHcucTeHIuro
pacTBOpPa CUUTAIOT HOPMAJIBHOM, €CIM AUaMeTp paciuibiBa paseH 106 — 115 mm.
[Ipyn MeHblIEM nHaMeTpe HEOOXOAUMO A00AaBUTHh BOJABI B CMECh M MOCIE TIIA-
TEJILHOTO NEpEMENINBaHUs TOBTOPUTH ONBIT. [Ipy pacmibiBe CBEpX TOMYyCTUMO-
IO MPUTOTABIMBAKOT HOBBI COCTAB C YMEHBIIEHHBIM PacX0JI0M BOJBI U IOBTO-
psitoT onbIT. OTpaOOTaHHBIN, TIIATETHHO NEPEMEIIAHHBIM PAaCTBOP YKJIAAbIBAIOT B
NpeABAPUTENBHO CMa3aHHbIe (JOpMBbI, BUOPUPYIOT B T€4eHHE 2 — 3 MHH U OCTaB-
JSIOT Ha XpaHeHHe Jyid Habopa MpOYHOCTH. Tak Kak MOPTIAHALIEMEHT SIBIISETCS
TUIPABIMYECKUM BSDKYILMM, TO YCJIOBHUS TBEpACHHS NpeaycMarpuBaror t° = 18 +
+ 2 °C, BnaxHocTh 95 — 98%. [lns ompenesneHus Kiacca lieMEHTa 0Opaslibl-
Oaylouku B Bo3pacte 28 CYTOK HUCMBITHIBAIOT Ha M3rub (mammuHa MUUN-100), a
3aTEM KaXKIYI0 U3 MOJYYEHHBIX MOJIOBUHOK, ITPU MOMOIIHU JIBYX METAJUIMUYECKUX
IUIACTUHOK, IUIONIAIL KOTOPBIX PaBHa 25 cM?, — Ha CIKATHE.

I[Ipenen npounoctu npu cxatuu (H/mm?, kre/cm?):

R..= g , (2.2)

rae P — paspymaromas Harpyska, H, krc; F — miomans oBepxXHOCTH, MM? (CM?).

OpHUEHTUPOBOYHO KJIAacC I[EMEHTa MOXXHO OIpEAeNuTh B Oojiee paHHUUN
CPOK TBEpJECHHsS, HO HE MEHee 7 CYTOK, MO Jorapu(MHUECKON 3aBHCHUMOCTHU
IIPOYHOCTH pacTBOpa OT BPEMEHU €ro TBepAeHus. Toraa:
g28

Rys =R,
lgn

: 2.3)

rie n — BpeMs TBepaeHus oOpasnoB (CyT); R, — MPOYHOCTh O0OPa3IOB B 3TOM
BO3pacTe.

[Tomyuennsie pesynbraThl cpaBHuBaOT ¢ TpeboBanusmu ['OCT 30515
(Taby. 2.3) ¥ menaroT 3aKJIF0YEHUE O Klacce IEMEHTa.
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Tabmuma 2.3. — TpeboBaHue K IIeMEeHTaM

Ktace MpouHOCTH HeMeHTa IIpenen npounoctu B Bo3pacte 28 cytok, MIla
HE MEHee He Oonee
32,5 32,5 52,5
42,5 42,5 62,5
52,5 52,5 _

[Tpumep ycnoBHoOro o6o3Havyenus: nopriaagauement- LIEM I knacca 42,5
I'OCT 31108-2016.

Ha ocHOBaHMM MOTYYEHHBIX JaHHBIX JIENAI0T BBIBOJ O BHJIE LIEMEHTA U €r0
COOTBETCTBUU CTaHIAPTY, ONPEACISIFOT PALMOHAIBHYIO 00JIACTh IPUMEHEHUSL.

Bonpocs! 1st 3a1MTHI BHINTOJTHEHHOM J1a00paTOPHOi padoThI:

1. ITo kakuM mpU3HAKAM MOKHO OMPEAECIUTh IIUIAKOTOPTIAHILIEMEHT?

2. Ilo xakuM mpU3HAKaM MOXHO ONPEACIIHUTh MyLIOJIaHOBbIN MOPTIAHA-
eMeHT?

3. C Kakoi 1enblo ONpEeAEAaoT BUA NOpTiIaHAleMeHTa?

4. Kax ornpeenuTsb CpeAHIO (HACBITHYIO) IUIOTHOCTh MOPTJIAaHALIEMEHTA?

5. OT 4yero 3aBUCHUT HACBINHAS INIOTHOCTh NMOPTJIAHALEMEHTA?

6. Kakue nepuopl TBEpACHUS MOPTIAHIIEMEHTA XapaKTePU3YIOT BpeMs
Hayaja M KOHLA CXBaTbIBaHUA?

7. Kakue TpeOoBaHUS TPENBABISCT CTAaHAAPT HAa MOPTIAHIIEMEHT I10
CpOKaM CXBaTbIBaHUsA?

8. Kak ompenenutb HOpMaldbHYI T'YyCTOTY IeMEeHTHOro tecta? OT yero
3aBUCHT 3TOT MTOKA3aTENb?

9. Ha cmecu kakoro cocraBa onpeaesstor kiacc nemenra? C kakol Le-
JIBIO TIPEABAPUTEIHHO TTOAOUPAIOT PACXO] BOJIBI B CMECH?

10. ObGocHyiiTe pexxuM TBEpAEHHUS OOpa3lOB MpPHU OMpEICICHUH Kiacca
LIEMEHTA.

11. Pacmudpyitite ycinoBHoe oOo3Hauenue mnementa: LIEM III kmacca
32,5. Kak parmoHaabHO UCIIOJIB30BaTh 3TOT IEMEHT?

12. Kakum 00pa3oM MOKHO pacCUyUTaTh OPUEHTUPOBOYHO HOPMHPYEMYIO
MPOYHOCTh HA CXKATHE LIEMEHTa, TBEPJAEBIIErO0 MEHEE 28 CYTOK U OMNpPENIENIUTh
ero knacc? OT 4ero 3aBUCHUT KJlacc LeMeHTa?

13. Kakue skcnepyuMeHTalIbHbIE TAaHHbIE HEOOXOAUMO UMETH JIJIsl OIpeie-
JIeHUs KJlacca ueMeHTa’?
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JlabopaTtopHnas pabota Ne 3 (6 u)
VCCJIEJJOBAHUE CBOVICTB 3AIIOJIHUTEJIEN

Bomnpocel gonycka K BbINOJHEHHIO J1a00PaTOPHOI padoThI:

1. C xaKoi 1empI0 3aN0JIHUTEITN BBOSIT B COCTaB OETOHHOM cMecH?

2. Kakoe BnusitHME OKa3bIBae€T HACKHIMHAS TJIOTHOCTH 3aMOJIHUATENS Ha (u-
3UKO-MEXaHUYeCKHe CBOMCTBA OeToHa?

3. Kinaccudukanus 3anojiHaTeNned no cpeaHeil mioTHOCTH.

4. Knaccudukariys 3aroTHATENeH 1o pa3Mepam u popMe 3epeH.

5. UTO 3HAYUT BBIPAXKEHHE: «ONPENEITUTh I'PAHYIOMETPUUECKUIN (3E€PHO-
BOI1) COCTaB 3alOJIHUTEIICH»?

6. Uto Takoe 0AHO(PAKIIMOHHBIN 3aMOIHUTEN?

7. Kakuie mpumecu COIEP’KUT MECOK, U KaK OHU BIIMAIOT Ha CBOMCTBA OeToHA?

8. Hamnume kakux dactuil B 1meOHE OTPUIIATEIHHO BIMSET HAa CBOMCTBA
oerona?

9. UeMm oTimyaeTcs 1ieOeHb OT IpaBusi?

10. Kakoii 3anoynHuTens — ne0eHb UM TPABUN — UCTIOIB3YIOT JJIS MOTY-
YEHUST BEICOKOMApOYHOTO O€TOHA, U moYemMy?

11. ®usnyeckuii CMBIC MOKA3aTEIISI IyCTOTHOCTH.

12. Kakoe BIusHHME OKa3bIBa€T MYyCTOTHOCTh 3AIlOJIHUTENSI Ha CBOMCTBA
oetoHa?

13. Knaccudukaims 3amoaHuTene 1o crnocody moayueHus.

14. Kakue 3armoTHUTEeN MPUMEHSIOT JIJIs1 TTOJTYy9IEeHHS JITKHX OSTOHOB?

3anoaHUTENN — OCHOBHAs COCTaBHAs 4acTh pacTBOpa U OeToHA. 3aHUMas
80 — 85% ux oObeMa, OHM 00Pa3YIOT KECTKUI CKEJIET UCKYCCTBEHHOTO KaMHS,
YMEHBIIAIOT YCaaKy U 00pa30BaHUE yCaIOUYHbIX TpelnH. KauecTBo 3anoiHuTe-
Jell BIMSET HA TEXHWYECKHE CBOWCTBAa pacTBOpa M OCTOHA: CPENHIOI TUIOT-
HOCTb, IPOYHOCTh, MOPO30CTOMKOCTh. B 3aBUCHMOCTH OT pa3mepa 3epeH 3amod-
HUTEJU JeJIST Ha MEJIKUH (1IeCOK) U KpYIHBIN (111e0eHb U IpaBuid).

Ilecok npencrapisieT coO0M PHIXJIYIO CMECH 3€PEH KPYMHOCTBIO JI0 5 MM,
00pa30BaBIIyIOCA B pe3yJbTaTe pa3pylIeHUs] TOPHBIX MOPOJI, WK MOTYyYEHHYIO
MyTeM UX IpOOJICHUSI.

IIle0eHb — 3TO PBIXJIAasi CMECH 3€PEH KPYIMHOCTBIO CBBIIIE 5 MM, ITOJTy4YEH-
Hasl ApOOJICHHEM IIOTHBIX TOPHBIX OPOJI, TPABUS U BATYHOB.

I'paBuii — 5TO 3€pHUCTBIN CHIYYUA MaTepHUan C OKPYIVIBIMA 3€pHAMU
CBBIIIE 5 MM, IIOJIy4aeMbIii PaCCEBOM MPHUPOJIHBIX I'PABUMHO-TIECHAHBIX CMECEH.

19



IlopucTeie nerkue 3amoyHATENN (KPYIHBIM M MEJIKHAN) IOJIYYarOT WU WC-
KYCCTBEHHBIM ITyTEM (KEPaM3HT, arjIONIOPUT, NIEPIUT, IPAHYIUPOBAHHOE SYEUCTOE
CTEKJIO), WIN JPOOJIEHUEM IMOPUCTHIX T'OPHBIX MOPOJ — BYJIKAHUYECKOW IMEM3BI,
Tyha. B mocnennue rogpl MupoKoe MPUMEHEHHE B KaUeCTBE JIETKOTO 3aIIOJIHUTENS
HAXOJAT OTXOMBI, ITOJIyYEHHBIE TP CTOPaHUM TBEPABIX BHUJOB TOIUIMBA (ILUIAKH,
30J1b1), OTXObI 1€PEBOOOPAOOTKH (OMUIIKU, CTPYKKH) M PACTUTEIbHBIE BOJIOKHHU-
CTBIE OTXO/BI (KOCTpa, COJIOMA 3€PHOBBIX KYJIBTYD, MaKyJIaTypa).

CTyaeHT 10/IKeH NPUOOPECTH HABBIKM:

— OIpeesieHns] OCHOBHBIX MTOKa3aTelNel KauecTBa Mmecka 1 mieOHs;

- pacuera OCHOBHBIX MOKa3aTellel KauecTBa;

- paboThl ¢ HCHOJB3YEeMBIMU MPUOOPAMH, MPUCIOCOOIECHUSIMHU, 000pY-
JIOBaHUEM.

Ymenus:

— aHaJIM3UPOBATH MOJYyUYEHHBIEC IKCIIEPUMEHTATbHbBIC TaHHBIC;

— OIICHMBATh KaYE€CTBO 3alOJHUTENICH U YCTAHABINBATH BO3MOXHOCTh UX
UCIIOJIb30BaHUS JJIsl IPUTOTOBJICHHS TSXKEIOro OETOHa.

HNcnoab3yembie NpudoOpbI U 000pya0BaHKE:

1. Texnuueckne BECHL.

2. MepHble EMKOCTH.

3. CymuiabHbIN mKad.

4. KOMILIEKT CHT.

5. CTaJIbHOM UMJIMHAP CO CbEMHBIM JHOM H ILTYH)KEPOM.
6. ['mapaBnuyeckuii mpecc.

Ilepeuens I'OCToB:

1.TOCT 8267-93. lllebenb M rpaBUil U3 IUIOTHBIX TOPHBIX MOPOJ IS
CTpPOUTENBHBIX paboT. TexHuueckue ycioBus.

2. TOCT 8735-88. Ilecok mist cTpouTeIbHBIX pad0T. MeToAbl UCTIBITAHUH.

3. TOCT 8736-93. Ilecok aj1st CTpOUTENBHBIX pab0T. TeXHUYECKUE YCIOBHSL.

4. TOCT 8269.0-97. lllebenp u rpaBuil U3 MIOTHBIX TOPHBIX OPOJ U OT-
XOJIOB MPOMBIIIJIEHHOTO MPOU3BOJICTBA JIJIsl CTPOUTENIbHBIX padboT. Metossl du-
3UKO-MEXaHUUYECKUX UCIIBITAHUMH.

1. OnpenesieHue MyCTOTHOCTH 3AIN0JTHUTEJIEH

HYCTOTHOCTI)IO 3aIlIOJIJHUTCIIA HA3bIBAIOT BBIPAXKCHHOC B IMPOLCHTAX OT-
HOIlIeHHEe oOBbeMa MCK3CPHOBLIX IIYCTOT KO BCEMY 06’I>CMy, 3aHUMAacMOMY 3a-
MOJIHUTEJIEM O€3 ero YIUIOTHCHUS. OT0 BakHAs XapaKTCPUCTUKA 3aIlIOJTHUTCIIA,
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KOTOpas BIMSIET Ha pacxo 1eMeHTa B 6eToHe. [IycToTHOCTh 3aBUCHT OT (POPMBI
3€pEeH 3aI0JIHUTENS U UX Pa3MepoB U cocTaBisieT /it necka 25 — 40%, mebHs u
rpasust — 35 — 50%.

JIns onipeneneHus MyCTOTHOCTH 3alOJIHUTENb 3aChIIaloT B MUIUHID (11e-
oenn — 2 11, mecok — 1 ;1) 70 Bepxa u 3anuBaroT Boaou. [locne 30 MuH BBIACPKKH
UUJIMH]P HAKPBIBAIOT CUTOM C JuaMeTpoM oTBepctuil 0,14 MM U OnpOKUbIBA-
10T JJIsS CTeKaHus BOAbl. LIMIMHApP ¢ BOIOHACHIIIEHHBIM 3aII0JIHUTEIEM B3BEIU-
BAIOT, HE CHUMAs C BECOB JOJIUBAIOT BOJIOM JO CaMOro BEpXa M CHOBA B3BELIU-
BaroT. [lycToTHOCTH 3anomuuTens V,, % paccuuteiBarOT mo hopmyIie:

v, :%mo, 3.1)

rJie m; — Macca IWJIKMH/pa C BOJOHACHIIICHHBIM 3aIIOJIHUTENEM, KT; #1; — Macca
IUJIMHIpA C 3aIOJHUTENIEM U BOJIOH, KT; V — 00beM MIMHApPA, 1.

2. OnpeaeJieHue 3¢epHOBOIO COCTaBa MECKa

3epHOBOH (TpaHyJIOMETPUUYECKUI) COCTAB MECKa UMEET OOJIbIIOE 3Haue-
HUE I MOIy4YeHHs] OeToHa 3aJjaHHOM MapKu NP MUHUMAJIBHOM Pacxoje lie-
MeHTa. B 6eToHe mecok CIy>KMUT JJIsl 3aMOJIHEHUS ITyCTOT MEXKy 3epHaMH KPYTI-
HOT'O 3aII0JIHATEIS], B TO BPEMsI KaK BCE IIYCTOTHI MEXIY 3€pHAMHU IIECKa JOJIK-
Hbl OBITh 3aIl0JHEHBI IEMEHTHBIM TECTOM. JlJI1 yMEHBIIEHUS pacxoda LIEMEHT-
HOTO TECTa CJIEAYET NPUMEHATh IECKU C MaJOW IyCTOTHOCTBIO U HAUMEHBIIIEH
CyMMapHOW MOBEPXHOCTHIO yacTHil. KpymHblii mecok nMeeT HeOOJBIIYIO IO-
BEPXHOCTh 3€PEH, HO 3HAYUTENIbHYIO MyCTOTHOCTh. MeNKuil ke Mecok, Hao0o-
poT, o0nanaeT MeHbIIEH MyCTOTHOCThIO, HO OYEHb OONBIION CyMMapHOW MO-
BEPXHOCTBIO 3epeH. [103TOMy JydlmMmu SIBISFOTCS CPEAHME IECKH, COACpIKa-
II1€ ONTUMAIIBHOE KOJIMYECTBO KPYIHBIX U MEJIKUX YACTHLL.

3epHOBOI cOCTaB IMecKa OMPENEISIIOT €r0 pacceBOM uepe3 Habop cTaHIapT-
HbIX cuT. [IpoOy mecka maccoil 2 Kr BRICYHIMBAIOT U MPOCEUBAIOT YEPE3 CUTA C OT-
BepcTvsiMU 10 1 5 Mmm. OCTaTKy Ha CHTax B3BELIMBAIOT U BBIUUCIIAIOT COJIEPYKAHNE B
IIECKE YaCTHIL TPaBUs ¢ KPYITHOCTHIO 3epeH 5 — 10 MM B POIIEHTAx MO Macce:

Ml()

Ip,, =—12100, (3.2)

M
Ips :j 100, (3.3)

rae Mo, Ms — octaTtku Ha cuTax ¢ quamerpamu 10 U 5 MM COOTBETCTBEHHO, T;
M — macca ipoO#l, T.
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N3 necka, npoueamero 4epe3 CUTo ¢ OTBEPCTUSAMU TUAMETPOM S5 MM, OT-
ouparor HaBecky 1000 r, mpoceuBarOT yepe3 HaboOp CUT ¢ AMaMEeTpaMu OTBEP-
crtuit 2,5; 1,25; 0,63; 0,315; 0,14. [IpocenBaHue CUUTAIOT 3aKOHYEHHBIM, €CJIH
IIPY BCTPSIXMBAHUU KAXKJIOTO CHTA HAJl JTUCTOM OyMaru He HaOII0JaeTcs maje-
HUE 3€PEH MecKa.

OcraTku Ha KaXXJI0M CUTE U MOJIJIOHE B3BEIIUBAIOT U BBHIYUCIISIOT:

— YaCTHBIN OCTATOK aj, % Ha Ka)KJIOM CUTE U MOJJOHE:

a, =L 100, (3.4)
m

TJIe m; — Macca OCTaTKa Ha TAaHHOM CHUTe, T; 1 — Macca poOkI IMecKa, T;
— MOJIHBIM OCTATOK Ha KaXKJI0M CUTE (A4;) B IPOIIEHTaX:

A =aysta s t.a;, (3.5)

TJI€ 25, dj25 — YaCTHBIE OCTATKU HA CUTaX C OOJBIINM JUAMETPOM OTBEPCTHUI
(BBILLIETIEKAIINX); @; — YACTHBIN OCTATOK HA JJAHHOM CHTE;
— MOJIyJIb KPYITHOCTH niecka (M,):

M o= Ay 5t A5+ Ay oz T Ayzis T Aoa

3.6
: 100 :0)

rne A, 5, A »s, Ay.63> Ao 3155 Ay 14 — TMOIHBIE OCTATKU HA CUTAX.

PesynbraTel ompeneneHus 3€pHOBOTO COCTaBa IMECKa 3aHOCST B TaOJIH-
el 3.1, 3.2.

Tabmuma 3.1
ConeprkaHue B MIPOIEHTAX M0 MACCE 3€PEH KPYITHOCTHIO
Cspiie 10 MM (I'pio) Csprmie 5 mm (I'ps) Memnee 0,14 MM (TOI0H)
Tabmuma 3.2
HaumenoBanue Pa3Mepsl OTBEPCTUH CUT, MM
ocTarka 2,5 1,25 0,63 0,315 0,14
OcTaTok, T

YacTtHblil ocTaTok, %
ITomHEBIH ocTaTOK, %

ITpuroaHoCTh Mecka Ui MPOU3BOJCTBA PACTBOPOB U OETOHOB OINpEaEs-
toT o 'OCT 8736-93.

B 3aBucrMocTH OT 36pHOBOIO COCTaBa MECOK JAEIAT HA TPYIIIBI U KIACCHI.
Jlnia onpenienenus Kiacca necka rmojiyueHHble 3HaueHus (tadm. 3.1) cpaBHUBAIOT
C JaHHBIMH TAOJUIIBI 3.3.
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Tabmuma 3.3 — Kinace mecka

ConepxaHue 3epeH KpyIHOCTBIO

B IIPpOLCHTax 110 Macce, HE Ooiee Kiacc mecka

Cs. 10 MM CB. 5 MM Menee 0,14 MM
1 xmace
0,5 5 5 [ToBbITIIEHHOM KPYITHOCTH,
KPYITHBIA U CPETHUI
0,5 5 10 Menkuit
IT xnmacc
5 20 10 OueHb KpYMHBIN U TOBBIIIIEHHON
KPYITHOCTH
5 15 15 KpynHsiit 1 cpeanumii
0,5 10 20 Menkuii 1 OYeHb MEITKUHA
HE JIONYCKAeTCsl | HE JOMYyCKaeTCs He fonyckaercss | TOHKHI U OYeHb TOHKHIA

['pynimy necka onpeaenstoT mo MOAYI0 KPYMHOCTH (Tadi. 3.4), a Takxke

o radmure 3.5.

Tabnuua 3.4. — I'pynna necka no MOAyJ0 KPyIHOCTH

I'pynna necka

Mopyns kpynHOCTH, M

OueHb KpyNHbII Cs. 3,5
[ToBbIlIEHHOW KPYTTHOCTH Cs. 3,0 1o 3,5
Kpynnsriit Cs.2,5-3,0
Cpennuit CB.2,0-2,5
Menkun Cs. 1,5-2,0
OueHb MENKUI Cs.1,0-1,5
Touxui Cs.0,7-1,0
OueHb TOHKUI Ho 0,7

Ta6nuna 3.5. — 'pynmna necka

I'pynna necka

TTomusrit octaTtok Ha cute Ne 063

Od4eHb KPYIHBINA Cs. 75
IToBBIILIEHHOW KPYITHOCTH CB. 65 10 75
Kpynusrit CB.45-65
Cpennuit Cs.30-45
Menkuit Cs. 10-30
OueHb METKHUI Ho 10

Touxkuit

He Hopmupyertcs

OueHp TOHKUH

He HopMmupyercs
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3. OnpenesieHue coepKaHus B MeCKe NbLIIEBUIHBIX
U TJIMHUCTHIX YACTHI

CopepxaHrie B TMECKE MbUICBHIHBIX YaCTHUI] YBEIMUYMBAET BOJOMOTPEOD-
HOCTb OETOHHOI CMeCH, IMIMHUCTBIE YACTHUIIbl CHUKAIOT MPOYHOCTH CIIETICHUS
3aMOJHUTEINS C IEMEHTHBIM KAMHEM.

ConepxaHue yxyJIIIAIOMUX KaueCTBO MECKa MbUICBUAHBIX U TITMHUCTBIX
OMPEEISAIOT 10 U3MEHEHHUIO MAaCChl MeCKa MOCIe OTMYYMBAHUS YaCTULl KPYITHO-
cteio 10 0,05 MMm.

[Tecok maccoii 1,5 Kr mpoCenBarOT 4epe3 CUTO C OTBEPCTHIIMU AUAMETPOM
5 MM, BBICYIIHMBaIOT U O0epyT HaBecky maccor 1000 r. HaBecky momerniarot B
HUJIMHAPUYECKUA COCYI, 3aJIMBAIOT BOAOW JI0 BBICOTHI cliosi 30 MM, SHEPTUYHO
NEePEMENIMBAIOT U OCTABIISIIOT B TTOKOEe HAa 2 MuH. [lomydeHHyI0 Mpu NpOMBIBKE
CyCHEH3UI0 cuBaroT. [I[pOMBIBKY mecka B TOW ke MOCIEA0BATEIbHOCTH IIPOBO-
JST 10 TeX Mop, MOoKa Boja He OynaeT mpo3padyHoi. [locine oTMyunBaHus HaBECKY
BBICYIIIMBAIOT 10 TOCTOSIHHOM MAacChl 1.

ConeprxaHue B MeCKe MbUIEBUAHBIX U TJIMHUCTBIX YacTUll I1,y, B IPOLICH-
Tax Mo Macce:

,, = % 100, (3.7)
I7Ie m — Macca BBICYIIEHHOW HaBECKH O OTMYYMBAHMS, T; M; — Macca BBICY-
HIEHHOW HABECKH IOCJI€ OTMYUYHUBaHUS, T.

ConepxaHne B MECKE NBUIEBHIHBIX M TJIMHUCTBIX YaCTHUL] HE JIOJKHO

IpEeBbIIIATh 3HAUCHUH, YKa3aHHBIX B Tabnuie 3.6.

Ta6nuna 3.6. — Knace u rpynmna necka

K ConeprxkaHue NbUIEBUIHBIX U TNIMHACTHIX YaCTHUIL
u rpyniiclciecm B [IECKE B [IECKE U3 OTCEBOB
IIPUPOAHOM npoOieHus

1 xmacc
OueHb KpynHbIN - 3
IToBBILIEHHOM KPYITHOCTH,
KPYIIHBIN U CpEIHUN 2 3
Menknii 3 5

II knmace
OueHb KpYIHBIN 10
[1oBbIIEHHOW KPYITHOCTH, -
KPYITHBIA U CPETHUM 3 10
Menkuii 1 O4eHb MEIKUN 5 10
ToHKUI U OYEHb TOHKHI 10 He Hopmupyertcs
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[IpoBenst cpaBHUTENBHBINA aHATIHU3 MOJYYCHHBIX XapaKTEPUCTHK IECKa CO
CTaHAAPTHBIMU TPEOOBAaHMSIMH, JENAIOT BBIBOJ O €r0 MPUTOMHOCTH IJISi U3TO-
TOBJICHUSI PACTBOPOB U OETOHOB.

4. OnpenesieHne 3¢pHOBOT0 COCTABA IeOHSA

3epHOBOIA COCTaB KPYITHOTO 3aMOJHUTENS (IIIeOHS WM TpaBHsl) B 3HAUUTEITb-
HOU CTETIeH! BIMSET Ha KauecTBO OeToHa. [Ipu mombope 3epHOBOTO cocTaBa Kpyri-
HOTO 3allOJIHUTENST HEOOXOIUMO HCXOIUTh W3 OCHOBHOTO TPEOOBAaHUS: HWMETh
HAUMEHBIIIYIO TyCTOTHOCTb 3arlOJIHUTEINS U, CIIE0BATENIbHO, HAMMEHBIITHNA PacXo]
IIEMEHTA 33JJaHHOTO KJIacca MY MOTydeHHH O€TOHA 33JaHHOU TIPOYHOCTH.

B 3aBucumocTtH OT pa3Mepa 3epeH MeOCHb BBIMTYCKAIOT CIETYIOIINX
dbpakmuii: ot 5 10 10 mm; cBbimie 10 o 20 mm; cBeiie 20 g0 40 mm; cBbie 40
10 70 mm u cMecH ¢pakiuii ot 5 10 20 MM.

HauanbHoe 1 KOHEYHOE 3HaYCHUsI B 0003HAYCHUU (DpaKIUii MPUHUMAIOT 32
d n /[ — HauMeHbIITNEe ¥ HAUOOJBbIIINEe HOMUHAIBHBIC pa3Mephl 3€peH MIECOHS TN
rpasusl. s onpeeneHus 3epHOBOrO cOcTaBa IeOHs 0TOMparoT mpoly, Macca Ko-
TOPOH 3aBUCUT OT HAMOOJIBIIIETO HOMUHATILHOTO pa3mepa 3epeH /[, MM (tadi. 3.7).

Ta6nuna 3.7. — 3epHOBOM cocTaB 1IeOHs

Hanbonpmmii HOMAUHAIBLHEIN
Macca npoOsl, KT
pa3Mmep 3epeH /[, MM
10 5,0
20 10,0
40 20,0
Cspirtze 40 40,0

[TpoOy nmpocenBarOT pydyHbIM CIIOCOOOM Yepe3 CUTa C OTBEPCTHUSIMU, COOT-
BETCTBYIOIIMMHM HOMMHaJIBHBIM pa3zmepaM 3epeH: 1,25/[; /[; 0,5(14 + d); d,
a takxke 2,5 u 1,25 mm. Tak, aia cmecu (pakiuii 3anonautens ot 5 10 20 MM
HEO0OXOJIMMO paccesiTh Mpo0y yepe3 Habop CUT C AUaMeTpaMH OTBEpPCTHiA: 25;
20; 12,5;5;2,5; 1,25 mm.

[Tocne mpocewBaHus MMIEOHS OCTATKA HA Ka)XXJOM CUTE B3BEIIMBAIOT U
OTIPEICIISIIOT YACTHBIE OCTAaTKH d; B MPOIEHTAX 110 (hopMyJie:

a; =100, (3.8)
m
TZIe m; — Macca OCTaTKa Ha KaKJIOM CHUTe, T; m — Macca IpooOFI, T.

[To HaiiieHHBIM 3HAYCHHSIM YAaCTHBIX OCTATKOB PAaCCUMTHIBAIOT ITOJTHBIE
OCTaTKH Ha KaXIOM CUTE A;, paBHbIE CyMME YaCTHBIX OCTAaTKOB Ha CHUTaX C
OONBIIMMHU pa3MepaMu OTBEPCTHI M YaCTHOMY OCTAaTKy Ha JaHHOM cuTe. [lomy-
YEHHBIC JTAHHBIE 3aHOCAT B Tabymiry 3.8.
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Tabnuna 3.8. — Pe3ynbTaThl HCTIBITAHUMA

HaumenoBanue

JnameTpbl OTBEPCTHI KOHTPOJIBHBIX CUT, MM

ocTaTkKa d

0,5(d + JI)

A

1,251

2,5

1,25

YacTHpIl, T

Yactabei, %

TTonnbii, %

[lonHble OocTaTKM Ha KOHTPOJIBHBIX CHUTax IIPHU PaCCCBC I]_[e6H$I JOJIXKHBI
COOTBCTCTBOBATh YKA3aHHLIM B Ta6J'II/II_Ia 3.9.

Ta6nuna 3.9. — Pe3ynbTarhl UCIIBITAHUM

JnameTpsl OTBEpCTHI

KOHTPOJIBHBIX CUT, MM 4 0.5(d+ 1) A 125k 2,5+ 1,25
[TosHBIE OCTATKH HA CUTAX, Ot 90 Ot 30 Ho 10 o 0,5 0195
% 10 Macce o 100 11080 o 100

[To nanubM Tabnwui 3.8, 3.9 menaroT BEIBOA O COOTBETCTBUM IIEOHS (Tpa-
BUSI) CTaHJAPTHBIM TPEOOBAHMSIM IO 3€PHOBOMY COCTaBY M €r0 MPUTOJHOCTH
JUTSL U3TOTOBJIEHHUS OETOHA.

Jlnist mpoBesieHUs] JabHENIIINX UCTIBITAHUNA MO ONPEEIIEHUIO TPOOHUMOCTH
eOHST W COJIEPKAHMSI TIACTUHYATHIX M UTJIOBATHIX YaCTHI] HEOOXOMMO HCIIOJNb-
30BaTh OCTATKU Ha CUTAX, MOJyYEHHBIE TIPU ONPEIEICHNUN 36PHOBOIO COCTaBA.

5. Onpenenenne cogep:kanus B medHe
IJIACTUHYATBIX M UIJI0BATHIX 3epeH

[TnacTUHYATBIMU ¥ UTJIOBATBIMU CUMTAIOT 3€pPHA, TOJIIMHA KOTOPHIX KO-
poue IIMHBI B TPU pasa u OoJee.

CopneprkaHue UIJIOBaThIX W IJIACTUHYATBHIX 3€PEH B 3allOJIHUTENE 3HAYH-
TEJBHO MOBBILIAET €r0 MyCTOTHOCTb, YXYALIACT YA0OOYKIIaAbIBAEMOCTh OETOH-
HOM CMECH M CHUYKAeT MPOYHOCTH OETOHA.

JIns onpeneneHusi CoAepKaHus B KPYITHOM 3allOJIHUTENE IJIaCTUHYATHIX U
UIJIOBATBIX 3€PEH OT KaXI0W (hpakiuu (OCTATOK HA CUTE) UCTIBITYEMOTO IIeOHs Oe-
PYT IpoObI Maccoi He MeHee KuitorpaMma IpH pasmepe (ppakiuu ot 5 10 20 MM.

HaBecky pacceinaior Ha aucte Oymaru, BU3yajabHO BBIOMPAIOT 3€pHa Ilia-
CTMHYATOH U UTJI0BAaTOM (hOPMBI U B3BELIMBAIOT.

Copep:xaHue 3epeH IUIACTUHYATON U UTI0BaToi ¢opMel //; B IPOIIEHTax
OTIPEIETISIOT TI0 (hopMyJIe:

17,="1100,
m
rJie m — Macca IpoObl, T; m; — Macca 3epeH TUIACTUHYATON U UTII0BaTOM (hOPMBI
111 JAHHOW TIPOOBI, T.

(3.9)
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[IleGeHb B 3aBUCUMOCTH OT COJAEP KAHUS 3€pEH IUIACTUHYATON U WUIJIOBa-
TOM (hOPMBI OAPA3ACISIIOT HA YeThIpe Tpynibl (Tadi. 3.10).

Tabmuua 3.10. — I'pynna mieOHs B 3aBUCMMOCTH OT COJIEpP>KaHUS 3€peH Iia-
CTHHYATOM U UTJII0BATOM (OPMBI

I'pynna mebns | CoaepxaHue 3epeH IIACTUHYATOH U UriaoBatoi ¢Gopmsl, B %, IO Macce
1 o 15 Bxitou.
2 Csbite 15 no 25
3 Cspime 25 1o 35
4 Csbite 35 no 50

[IleOGenb 1151 OETOHOB HE TOJKEH COAEpPKaTh 3€PEH IJIACTUHYATON U WI-
noBatoii popmel Oosee 35% no macce.

[To mannupiM Tabmumsl 3.10 u pe3ynbraTaM HCHBITAHUNA OMPEIEISIIOT
rpynmy meOHs Mo paccMaTpuBaeMOMY MOKa3aTeNo.

6. Onpenesienne ApoOMMOCTH 1IEOHS

[IpouyHOCTH 111€0HS OLIEHUBAIOT MAPKOil, OMpeaensieMOi M0 APOOUMOCTH.

s onpenenenus apodoumoctu ot Gpakuuu 10 — 20 MM GepyT HaBeCKy
0,5 kr. IlleOeHp BBICHINAIOT B LMJIMHAP CO CbEMHBIM THOM, TaK YTOOBI MOCie
pa3paBHMBAHUS BEPXHUM YpOBEHb MaTepuajga He JOXOAWJ IO BEPXHEro Kpas
WIMHIpA TpUMepHO Ha 15 MM. 3aTeM B HMIMHJP BCTABISIOT ILTyHXKEP, YTOObBI
IUIMTa TUTyHXKepa ObUIa Ha YpOBHE BEPXHETrO Kpas IMIMHIpPA. Y CTaHABIMBAIOT
WIMHAP HA HWKHIOK IJIMTKY TMIPABIMYECKOTO Mpecca U CXKUMAIOT EOEHD C
MakcuMasbHOU cuioi Haxkatus 5000 krc.

[Tocne cxaTtust UCHIBITBIBAEMYIO MTPOOY B3BELIMBAIOT. 3aTEM IPOCEUBAIOT

ee Yepe3 CUTO, pa3Mep KOTOPOTo 3aBHCHUT OT pa3Mepa MCIBITHIBACMOU (BpaKITHH
(tabm. 3.11).

Tabnuna 3.11. — Pasmep oTBepcTHs cuTa B 3aBUCUMOCTH OT (PpaKIMK MIEOHS

Pazmep dpaknuu mebHs, MM Ot 5 1o 10 Cspime 10 mo 20 Csprize 20 mo 40
Pa3mep orBepcTus cura, MM 1,25 2,5 5

OcTtaTok 1IeOHs HA CUTE MOCJe IPOCEMBAHMS B3BEUIMBAIOT U ONPEIEIISIOT
nokasartelib IpoouMocTH /[p;, % ¢ TouHocThIo 10 1% mo dopmyie:
Iy, =22 10, (3.10)
m
rje m — Macca npoOsI eOHsI, T; 71; — Macca OCTaTKa Ha CUTE MOCJE MPOCEerBa-
HUS pa3Apo0ICHHON B IUJIMHPE TPOOHI IICOHS, T.
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[To moka3zarento qpoOUMOCTH 1IEOHS ONPEAESIOT MapKy MO JPOOHUMOCTH
(Tabm. 3,12; 3,13).

Tabnuna 12. — Mapka meOHs o [po6UMOCTH

Mapxka o 1poOuMocTH 1eOHs [Totepst Macchl pU HCTIBITAaHUU 1EOHS, %o,
U3 0CaJ0YHbIX U METAMOPPHUUECKUX OPOJ B CYXOM COCTOSIHUHU

1200 o 11 Bxarou.
1000 Cgs.11 1o 13

800 Cs. 13 no 15
600 Cg. 15 no 19
400 Cg. 19 o 24
300 Cg. 24 5o 28
200 Cs. 28 5o 35

Tabmuma 3.13. — Mapka o n1poOumMocTy mieOHs

Mapka o poOumMocTy 1medHs U3 [Totepst Macchl pU UCTIBITAHUY 111€0-
H3BEP)KEHHBIX I10POJ H, % B CyXOM COCTOSTHUU
1400 Jo 12 Bxmto4.
1200 Cs. 12 1o 16
1000 Cs. 16 10 20
800 Cg. 20 no 25
600 Cs. 25 o 34

[Ipu npoexkTupoBaHUK OETOHA OMPENETEHHOrO Kilacca HEOOXOIUMO, YTO-
Obl IPOYHOCTH 3AIOJIHUTENSL COCTABIIsIa HE MeHee 1,5 mpenerna npoyHocTu Oe-
TOHA JIJII HU3KOMPOYHBIX — Kiacc Hmxke B15 — u B 2 pasa npesbiliana npoy-
HOCTB JIJIs1 BRICOKOTIPOYHBIX OCTOHOB.

Bomnpocs 1151 321U THI BLITOJTHEHHOM J1a00paTOPHOM padoThI:

1. Kakue skcniepyuMeHTaJIbHbIE JaHHbIE HY>KHO MMETh JUIsl OLIEHKH MpHU-
TOJTHOCTH TIeCKa Jyist 6eToHa?

2. ITo kakuM TOKa3aTesiM OIEHUBAIOT KAYECTBO MIEeOHs?

3. Kak ycTaHOBUTH MOAYJIb KPYIHOCTH Necka? C Kako# LEbI0 €ro onpeae-
JSI0T?

4. Kak onpenenuTbs MapKy KpPYIHOTO 3amojaHuTelNs no npouyHoctu? C ka-
KOU II€JIbIO €r0 ONPEeesIOT?

5. Kak Bnusier mpOYHOCTH 3aMOJIHUTEINS Ha IPOYHOCTH OeToHa?

6. Kak conepkaHue UriIoBaThIX U IUIACTUHYATHIX YaCTHUIl B IICOHE BIUSET
Ha KauyecTBO OETOHHOM cmecu u 6eToHa?
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7. Bamm npeaioKeHus o yJIIyYIICHUIO Ka4eCTBa 3aIIOTHUTEIIS

a) IPY HAJIMYMUHU B [IECKE 3HAYUTEIBHOTO KOJINYECTBA IPUMECEI];

0) npu HaMU4YMK OOJIBIIOTO COAEPIKAHUS B IIEOHE 3€pEeH IJIACTUHYATON U
UTTI0BaTON (OPMBI;

B) IIPU MPUCYTCTBUU B 3aMOJTHUTEINE OOJBIIOr0 KOJIMUECTBA KPYITHBIX WU
OUYEHb MEJIKUX 3€pEH;

I') IPU BBICOKOW BJIQ)KHOCTH 3aIIOJTHUTEIIEH.

8. HazHaueHnue 3anoaHuTeneii B 0ETOHE U pPacTBOPE.

9. C xako# LeTbI0 B 3aMOJHUTENSX OMPENENSIOT CONep KaHNue TbUICBH/I-
HBIX ¥ TJIMHUCTBIX YacTUIl?

10. Kak miioTHOCTh 3alOIHUTENEH BIUSET HA CBOMCTBA U Ha3HaueHue Oe-
TOHA?

11. C xakoli 1enbo B KPyIHOM 3allOJIHMUTENE ONPENEISIOT COACpKaHUE
UTJIOBATHIX U JemaaHbix? BiusHue ux Ha cBoiicTBa OETOHHON cMecH U OeTOoHa.

12. Kak ompenenuth Mapky ImeOHs 1mo apooumoctu? Jljis yero HyXeH
3TOT MOKa3aTelb?

13. Kak 1 ¢ Kakoi LeJIbI0 ONPEAEIIAIOT yCTOTHOCTh KPYITHOTO U MEJIKOTO
3aMOJHUTENEH?
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JlaGoparopHas pa6ota Ne 4 (6 4)
UCCJIEJIOBAHME BJIMSHUS BOJIOCOIEP)KAHUS
HA CBOUCTBA PACTBOPHBIX CMECEM U PACTBOPOB

Bomnpocel 1onycka K BbINOJHEHUIO J1a00PAaTOPHOI padoThI:

1. Knaccugukauys cTpouTENbHBIX PACTBOPOB 10 BUAY BSIKYLIETO.

2. Knaccugukanus cTpoUTENbHBIX PACTBOPOB 10 HA3HAUYEHUIO.

3. UeM OTIMYAIOTCS CIOXKHBIE PACTBOPHI OT MPOCTHIX?

4. Kakue 3a1oHUTeIN IPUMEHSIOT 1JIsl U3TOTOBJIEHUS] CTPOUTENBHBIX pac-
TBOPOB?

5. Kakumu TeXHOJIOrn4ecKuMU 0COOEHHOCTSIMH 00J1a1at0T pacTBOPHI?

6. OT Kakux (paKTOPOB 3aBUCST CBONCTBA PacTBOPOB?

7. Kakue 3kcriepuMeHTalIbHbIE JaHHbIE HEOOX0IMMO UMETh AJIs pacueTa
npejena IPOYHOCTH PACTBOPA Ha CxKaTHE?

8. Kakoe BnusHUE Ha (HU3MKO-MEXaHUUECKHE CBOMCTBA pacTBOpPa OKa3bl-
BAET COJEPKAHUE BOJIbI?

9. Kak MOXHO MOBBICUTH TPOYHOCTH PaCTBOPOB?

Crpoutenbubiii pactBop, corimacHo ['OCT 28013, oObeauHseT TOHITHS
«pacTBOPHAsi CMECh», «CyXasi PACTBOPHAsl CMECh», «PACTBOP».

PacTrBopHasi cMechb — 3TO TIATENBHO MEpeMeNIaHHas U roToBasi K yIo-
TPeOJICHUIO TIACTUYHAS CMECh, BKITIOUAIOIIAS BSDKYIIEE, MEJIKUI 3aIllOJTHUTEIb,
BOJIy M1 HEOOXOAUMBbIE JOOABKH.

Cyxas pacTBOpHasi cMeCb — CMECh CyXHX KOMIIOHEHTOB, IIPUTOTOBJICH-
Has Ha 3aBOjie, 3aTBOpseMasl BOJOW mepea ynoTpeOJIeHHMEM Ha CTPOUTEIbHOU
MJIOIIA/IKE.

PacTBOp — MCKYCCTBEHHBI KAMHEBUIHBIM MAaTEPUAJI, MIOJYUYEHHBIN B pe-
3yJbTaTe TBEPACHUSI PACTBOPHON CMECH.

Bsixkylliee v 3anoaHUTENb AJi TPUTOTOBIICHUSI CTPOUTEIBLHOIO pacTBOpa
BBIOMPAIOT B 3aBUCUMOCTH OT €r0 Ha3HAYEHUS U YCIOBUM HKCILTyaTalluH.

CrpoutenbHble PacTBOPHI MPUMEHSIIOT MJis Pa3IUYHBIX BHUAOB KIIAJKH,
HITYKaTYPHBIX U OOJUIIOBOYHBIX PadoT.

B nmaGopatopHoii paboTe M3ydaroT BIMSHUE BOJOIIEMEHTHOTO OTHOIICHUS
Ha TOJIBYKHOCTh PACTBOPHBIX CMeCed M CBOMCTBa 3aTBEPAEBILEIO pacTBOpa:
MPOYHOCTH Ha Cxkatue, BogomnoriomeHue 1 Mmopozoctokocts (I'OCT 4.233-86).

CTyaeHT 10/IKeH NPUOOPECTH HABBIKM:

— OIIpEIENICHNs] CBOMCTB PACTBOPHBIX CMECEH;

— ONpPENENIEHUsl CTPYKTYPHBIX XapaKTEPUCTHK U (U3MKO-MEXAHUYECKUX
CBOWCTB PacTBOPOB;

— paboThI C UCNIOIB3YEMBIMU IPUOOPAMU U 00OPYJOBAHUEM.
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YMmenus:

- aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTATHI;

- YCTaHaBJIWBATh 3aBUCUMOCTb CBOMCTB PAacTBOPHBIX CMECEHl M pacTBO-
POB OT BOJIOLIEMEHTHOT'O OTHOIICHUS;

— ONpPEAeNATh PAINMOHATIBHYI0 00JIACTh HCIOJIB30BAHUS HCCIIETYyEMBIX
MaTepuanoB.

HNcnoab3yembie NpudoOpbI U 000pya0BaHME:
1. JlaboparopHsbie u nnpepoIaTHBIE BECHI.

2. Cdhepuyeckre JaIiky.

3. JJaGopaTopHasi BUOpOILIONIAIKA.

4. KaMepa eCTECTBEHHOTO TBEPICHUA.

5. I'mapaBauyecKkuii mpecc.

6. EMKOCTb [1J11 KUTISTUYCHUSL.

7. MepHbIe IMIUHIPHI.

Ilepeuyens I'OCToB u CTh:

1. TOCT 4.233-86. CtpoutensctBo. PactBopbl ctpoutenbHbie. HoMmeH-
KJIaTypa IOKa3aTesen.

2. T'OCT 5802-86. PacTBOpbI CTpOUTEIBHBIE. METOABI UCIIBITAHUIA.

3. CTb 1307-2012. Cmecu pacTBOpPHBIE U pacCTBOPHI CTPOUTENbHbBIC. Tex-
HUYECKUE YCIIOBHUS.

PesynbTare! uctbITanuii 3aHOCAT B TaOmIn 4.1, 4.2.

Ta6nuna 4.1. — CBoiicTBa pacTBOPHBIX cMecei

No B/IT [TogsmxHOCTH, | Mapka 1o moaBmwXHOCTH, | PamuonanbHast 061acTh
COCTaBa CM I [IPUMEHEHHUS
1 0,45
2 0,55
3 0,7
Ta6nuna 4.2. — ®u3nKo-MeXaHUn4eCCKUe CBOMCTBA pacTBOPOB
- [Ipenen
§ Cpenusis | Bogmonornomenue | OOmias mo- | mpouHoc- | Mapka | Koadduunent
& | IOTHOCTB, | IO 00BEMY (OTKPBI- | PUCTOCTh, | TH IPH | PaCTBO- | MOPO30CTOMKOC-
; Kr/m> Tasi HOPUCTOCTBH), %o % CXKaTHH, pa TH, Kuop
Mlla
1
2
3
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1. IIpuroroBjieHUe PACTBOPHOM CMeCH

CrpoutenbHble PacTBOPHI MPEUMYIIECTBEHHO H3TOTABJIMBAIOT HA MOPT-
JAHIEMEHTE U €ro pa3HOBHJHOCTIX. B KauecTBe miacTUPUIMPYIOMIUX J100a-
BOK BBOJSIT U3BECTh WM TJIMHY, a TAKKE€ MOBEPXHOCTHO-AaKTUBHBIEC BEIECTBA.
3anoyIHUTENEM CIy>KaT KBapleBbId MECOK WJIM TOIUIMBHBIE IUIAKU C KPYITHO-
CTBIO 3epeH He Oosee 2,5 MM.

PaccmoTpum mpumep pacueTa coctaBa pacCTBOPHOI CMECH.

CocraB pacTBOpa onpenesstoT no tadauie 4.3 B 3aBUCUMOCTH OT MapKu
pacTBOpa U MapKu NPUMEHSIEMOTO [IEMEHTAa.

CornacHo tabnuue 4.3, npu mapke nemedta 300 coctaB B 00beMHOM 10-
3upoBKe 7151 pactBopa mapku 100 cocrasisier 1:3.

JlaGopaTopHbIii 3aMec pacTBopa JjIsi M3TOTOBJICHUsI YEThIpEX 00pa3IOB-
KyOOB C y4eToM YIUIOTHEHUs! cocTaBuT 2 1. Torna ans cocrasa 1:3 Ha nabopa-
TOPHBIN 3aMec 2 T HeOOXOAUMO B3STh OJHY YacTh IIEMEHTA U TPU YaCTH MECKa —
BCEro YeThIpe YacTH. 3HAUUT IIeMEHTa HeoOX0auMo B3ATh: 2:4 = 0,5 - 107 M3, a
necka 0,5 - 107 - 3 = 1,5 - 10° M. IIpuHAB HACHIIHYIO IUIOTHOCTH IIEMEHTA
1100 kr/m?, mecka 1550 kr/ M> (3HaueHHE HACBHIMTHON IUIOTHOCTH IECKA MOYKHO

B3iITh U3 Tabmuubl 1.1), paccYuTHIBalIOT pacxoj LEeMEHTa U MecKa MO0 Macce:
1100 - 0,5 - 10 =0,55 kr; 1550 - 1,5 - 107 = 2,325 kr.

Ta6nuna 4.3. — CocTaBbl KJIaJJOYHBIX PACTBOPOB

Mapka CocraBbl B 00beMHOM m03upoBke (L1:1T)
LeMenTa JUIs1 pACTBOPOB MapoOK
100 75 50 25
500 1:5,5 1:6 - -
400 1:4,5 1:5,5 - -
300 1:3 1:4 1:6 -

BoponeMeHTHOE OTHOILIEHUE CTPOUTENBHBIX PACTBOPOB NMPUHUMAIOT, B
3aBUCHUMOCTH OT MX Ha3HaueHwus, B npenenax 0,4 — 0,7. [Insg uzydeHus: BIUSHUS
BooueMeHTHOro otHomeHus (B/L]) Ha cBoiicTBa pacTBOpa M3roTaBIMBAIOT TPH
COCTaBa PACTBOPHBIX CMECEH, OTIMYAIOLIMXCSA TOJbKO 3HaueHusmu B/ Jlnd
nepBoro cocrara npuauMarot B/1] = 0,45, nys Broporo — 0,55, Tpetsero — 0,7.

[Tecok BBICHITIAIOT B IPOTHUBEHB, K HEMY JO0ABIISIOT IIEMEHT U TIIATEIILHO
NepeMENIBaIOT B TEUEHUE 5 MUH, 3aTeM J100aBJsSIOT OTMEPEHHYIO BOJY M Tie-
pEMENIMBAIOT CMECh B TeueHHE 3 — 5 MuH. KauecTBo MoJy4eHHON pacTBOPHOM
CMECH KOHTPOJIUPYIOT IO MOKA3aTEIO MOIBUKHOCTH.

2. Onpeaesenne NOABHKHOCTH PACTBOPHBIX cMeceil
C yueroMm crneun(puyecKuX TEXHOJOTMYECKUX OCOOEHHOCTEH — yKiaJka

TOHKUM CJIOEM Ha BOJIOOTCACHIBAIOIIEE MOPUCTOE OCHOBaHUE (KUPIHY, OETOH),
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OTCYTCTBUE CHELUUAIBHBIX METOJIOB BBIPDABHHUBAHUSA M YIUIOTHEHUS, a TaKXKe
JUTUTEIIbHBIN TIEPHO] BRIPAOOTKH — PACTBOPHBIC CMECH JOJIKHBI OBITH TTOBUXK-
HeIMH. OTNPEeAeNsioT STOT MOKa3aTeNlb M0 TIIYOMHE MOTPYKEHUS MO/ 1eHCTBHEM
cobcTBeHHOM Macchl koHyca Ctpoitl [H1JIa B canTuMeTpax.

J{ns onpenienieHust MOJABUKHOCTH B METAJUNIMYECKUN COCYA €MKOCTBhIO | 11
YKJIa/IbIBAIOT PACTBOPHYIO CMECh, YIUIOTHSIOT IITBIKOBaHHEM (25 pa3) craib-
HbIM cTepkHeM auameTpoM 10 — 12 MM u BCTpsIXuBaroT S5 — 6 pa3 JIETKUM I10-
CTYKHBAHHUEM O CTOJI.

Cocyn ¢ pacTBOPHOW CMEChIO YCTAHABIMBAIOT HA MOJACTABKY TaK, YTOOBI
OCTpHE KOHYCa COMPUKACAIOCH C TOBEPXHOCTHIO pACTBOPHOI cMecH. CTEep:KEeHb
3aKPEIUISIIOT 32KUMHBIM BUHTOM U (DMKCHPYIOT MOJIOKEHUE CTPEJIKU Ha IIKaJle.
3aTeM BUHT OTITYCKAIOT JJisi CBOOOTHOTO MOTPYKEHHsI KOHYCa B PacTBOP H IIO-
CJIe OCTaHOBKH 3aIMCHIBAIOT BTOPOM OTCYET MO MKane. [yOuHy nmorpykeHus
KOHYCa OMpPEAENSIOT KaK pa3HOCTh MEK/Iy BTOPBIM U MEPBBIM OTCUETAMM.

[Tony4yeHHbIE 3HAUEHUS MMOJBUXKHOCTH ISl KQXKJI0TO COCTaBa CPAaBHUBAIOT
C TaHHBIMH TAOIHIIBI 4.4 ¥ OTPEIEIAIOT MAPKY 1O MOABUKHOCTH.

Ta6nuna 4.4. — Mapka pacTBOPHON CMECH MO MOJBHKHOCTH

Mapka 1o noABHUKHOCTH Hopma no nogsuxHOCTH
pacTtBopHOU cmecH, [k 10 IOTPYKEHHUIO KOHYCa, CM
Ikl Ot 1 10 4 BKIJIIOY.
112 CB. 4 10 8 BKJIIOU.
113 CB. 8 10 12 BKIIOY.
114 Cs. 12 no 14 Bkiro4.

Ananmu3upyst gaHabie Tabnui 4.1 u 4.5, onpenensoT parmoHAIBHYIO 00-
JACTh MPUMEHEHHUS UCCIIETYEMBIX PACTBOPOB.
Ta6nuna 4.5 — HazHaueHue pacTBOPHBIX cMecei

['mybuna morpyxe- | Mapka mo mo-
OcHOBHOE Ha3HAYEeHHE pacTBoOpa
HUS KOHYCa, CM IBHKHOCTH, Tk
1 2 3
Kaanounble: — mist OyTOBOM KITaIKH:
1-3 Ikl BHOPHUPOBAHHO;
4-6 I12 HEBUOPHPOBAHHOI;
7-8 I12 — JUISl KJIQJIKU U3 MyCTOTEJIOr0 KUpIUYa Uiv Ke-
paMUYECKUX KaMHEH;
8—-12 I3 — JUISl KJIAJIKU U3 MOJIHOTEJIOTO KUPIUYa; Kepamu-
YEeCKUX KaMHeH; OETOHHBIX KaMHEH WIIH KaMHEH
U3 JIETKUX MOPOJI;
13-14 14 — IS 3aJIMBKH ITyCTOT B KJIAJIKE U II0JJa4H PacTBO-
POHAcCOCOM;
5-7 I12 — JUI YCTPOMCTBA IOCTENIHN IIPU MOHTAXe CTEH U3
KPYIHBIX O€TOHHBIX OJIOKOB U TTaHEJEH; pacIly-
BOK TOPU30HTAILHBIX M BEPTUKATIHHBIX IIIBOB B
CTEHAaX M3 MaHeJeH U KPYITHBIX OETOHHBIX OJIOKOB
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OxonHuauue Ta0auusl 4.5

1 2 3

O0aHu10BOYHEIE:

6-8 I12 — JUISl KPETUICHUS TUTUT U3 IPUPOJHOTO KaMHS U Ke-
pPaMUYECKOU IIJIUTKH 110 TOTOBOM KUPIIUYHOU CTEHE;
— JUIS KpETUICHHsI OOTMIIOBOYHBIX U3/IETNN JeTKo0e-
TOHHBIX MMaHeJeH 1 OJIOKOB B 3aBOJCKUX YCIOBUSIX

HITykaTrypHble:

7-8 I1:2 pacTBOp ISl TPYHTA
pacTBop Al HaOpbI3ra:

8—-12 I3 MpY PYyYHOM HAaHECEHUU

9-14 14 MIPU MEXaHU3UPOBAHHOM CIIOCOOE HAaHECEHUS
pacTBOP ISl HAKPHIBKH:

7-8 12 0e3 MpUMEHEHHUS TUIIca

9-12 I1,3 C IPUMEHEHUEM TuIca

3. OnpenesieHne MIOTHOCTH, BOJONOTJIOIIEHUS
U KO3 PHuMeHTa MOPO30CTOHKOCTH PACTBOPOB

PacTBopb! pa3zanuHOro Ha3HAYEHUS JOJIKHBI 00JIaJaTh MIIOTHOCTHIO, HU3-
KHM BOJIONIOTJIOIIEHUEM, MOPO30CTOMKOCTBIO.

Jliist onpenenieHrs 3TUX MOKa3aTesled U3 pacTBOPHOU CMECH KaKIOTO CO-
CTaBa TOTOBAT YEThIpe 00Opasia-kKyouka pazmepom 7,07 X 7,07 x 7,07 cm. Cro-
co0 (OpPMOBKM 3aBUCUT OT MCXOAHOW MOJBMXHOCTU pacTBOpHOM cmecu. U3
pPacTBOPHON CMECH MOJABHKHOCTBIO MEHEEe 5 ¢M 00paslibl TOTOBST B CTaHIAPT-
HBIX (hopmax. PopMy 3aMoJIHSIOT B J1BA CIIOSI, INTHIKYS Kaxblid coit 12 pas.

[Tpu noaBuxkHOCTH Oo0Jiee 5 ¢cM 00pa3ibl TOTOBAT B hopMax 0e3 HUKHETO
OCHOBaHMS, YCTAHABJIMBAS UX HAa KEPAMHUYECKUN KHUPIUY, TOKPBITBIA Oymaroi,
CMOYEHHOM BOJI0i. DOpMy 3aMOIHSIOT B OAUH MPUEM, IITHIKYS CMECh 25 pas.

CBoiicTBa pacTBOPOB OMPEAEISAIOT Yepe3 7 CYyTOK HOPMaJIbHOTO TBEPJE-
Hus: Temneparypa (20 £ 2) °C, Bnaxknocts 95 — 100%.

CpeaHIOI IOTHOCT D, KI/M? pacCYMTHIBAIOT 1O (POpMYyJIE:

p=" (4.1)
V
rje m — macca oopasua, kr; V — oobem obpasua, M.

Bogomnornomenue no oosemy W,, %, KOTopoe XapakTepus3yeT OTKPBITYIO
MOPUCTOCTH, OMPEACIIAIOT IMyTEM KHUIISTUeHUsI 00pasiia KaxKJI0ro cocTaBa B Teue-
HUE Yaca ¥ pacCUUTHIBAIOT MO (hopMmyIie:

w, =2 o0, 4.2)
V
TJIe m; — Macca HachIIEHHOTO o0pa3slia, T; m — Macca cyxoro obpasua, 1; V —
00beM o0pasna, cM>.
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MoOpPO30CTOMKOCTh OLICHUBAIOT KOJUYECTBOM LHKIJIOB 3aMOPAXKUBAHMS
Y OTTauBaHUsl HACBILIEHHBIX BOJOM 00pa3loB. B cBs3u C NIUTENBHOCTHIO UCTbI-
TaHW MOPO30CTOMKOCTh MOKHO OLIEHUTh KOCBEHHO IO OTHOUIEHUIO KaIWJUISIP-
HOW (OTKPBITOI) MOPUCTOCTH, NOCTYITHON MPOHUKHOBEHUIO BOJbI, K OOILEH MMO-
puctoctu Marepuana. O01ryro nopuctocts I1;, %, pacCUuTHIBAIOT 1O hopMyIIe:

pcp
P

1, =|1-

n

100, 4.3)

TJI€ Pep — CPEMHSS IUIOTHOCTH PACTBOPA, KI/M>; p — MCTHHHAS IUIOTHOCTH Iie-
MEHTHO-TIECYAHOI0 PacTBoOpa, npuHuMaemast 2700 kr/m>.

—_ H}’l _WO

n

K 4.4)
Marepuan cuutaercss MOpO30CTOMKUM, eciu K., > 0,8.
Pe3ynbTaThl pacueToB 3aHOCAT B Tabnuiry 4.2.

4. OnpeaeseHne NPOYHOCTH PacTBOPa

Hecymryto crnocoOHOCTh KOHCTPYKITUU B OOJBIIEH CTeneHH oOecreunBa-
0T MaTepualibl, U3 KOTOPBIX OHA Moay4yeHa. J[Ji1 CTEHOBOM KOHCTPYKLIHH, BbI-
MOJIHEHHON M3 MEJIKOIITYYHBIX MaTEPHAJIOB WM KPYITHOPA3MEPHBIX OJIOKOB, €€
Hecyliasi CocOOHOCTh CKJIaJbIBAETCS U3 MPOYHOCTU CAMOTO CTEHOBOTO Mate-
puana, IpOYHOCTU PACTBOPA M MPOYHOCTU CILEIUICHUS PAacTBOpa C MOBEPXHO-
CTBIO U3JIEIIHS.

IIpouyHocTh pacTBOpa Xxapakrepuszyercsa Mapkoiu. /[is1 pacTtBopa ycra-
HOBJICHBI CJIEAYIOIIME MAapKU MO MPOYHOCTH Ha cxartue: M4, M10, M25, M50,
M75, M100, M150, M200.

Ornpenenenre NpOYHOCTH PACTBOPA HA CHKATUE BBIMNOJHAIOT C UCMHOJIB30-
BaHMEM THIPABIMYECKOro Mpecca Ha Tpex obpaszuax-kydax pazmepom 70,7 X
x 70,7 x 70,7 mm B Bo3pacte 28 CyTOK HOPMaJIbHOTO TBEpAeHUS. [IpouHOCTh Ha
cxkarue R.,., H/mm?, MIIa pacCUNTHIBAIOT ClIELYIOIMM 00pa3oM:

R =—, (4.5)

rae F — paspymaromas Harpyska, H, (krc); 4 — mioma/b NonepeyHoro ceueHus
obOpasua, Mmm* (cm?).
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O6p33].[bl, HU3rOTOBJICHHLIC HA IMOPTIAHAICMCHTC, MOXHO HCIIBITbIBATb

yepe3 7 u 14 cytok. B aTOM ciiydae Mapky pacTBOpa OMPEACIISIOT, UCTOIb3YsI
IaHHbIe Ta0IULEI 4.6.

Tabnuua 4.6. — CooTHOIIEHHE BO3pacTa U MPOYHOCTH pacTBOpa

Bo3spact 06pa31os, cyT. 3 7 14 28 60 90

Hpormocrs pactsopa 33 65 80 | 100 | 120 | 130
110 OTHOIIIEHUIO K MapO4YHO, %o

Ilo pe3ynpTaTaM onpeneneHus OTKPBITONM MOPUCTOCTH M MPOYHOCTH pac-

TBOPOB CTPOAT IpaMuecKyr0 3aBUCUMOCTb 3TUX CBONCTB OT BOJOLEMEHTHOTO
OTHOILICHUS.

Bonpocs! /151 3a1IUTHI BHITIOJIHEHHOH J1a00paTOPHOI padoThI:

1.Kak onpenennts NOABUKHOCTb PACTBOPHOU cmecu?

2.Uem OoTIMYAIOTCS COCTaBbI, UCIIOIb3yEMbIC B paboTe?

3.C KakoM LENbI0 B COCTaB LIEMEHTHO-IIECYAHBIX PACTBOPOB BBOJAT Pa3-
JMYHOE KOJIUYECTBO BOABI?

4.Kak onpenenuTs npejies NpOYHOCTH Ha CKATHE?

5.Kak onpenenuTs OTKPBITYIO TOPUCTOCTh pacTBOpa’?

6. Kakue skcriepuMeHTanbHble TaHHBIE HEOOXOAMMO MMETh ISl pacueTa
o0111e#t TOpUCTOCTH pacTBopa?

7. Kakue nanHbie HEOOXOIUMO UMETH ISl pacyeTa KoddPuimeHta Mopo-
30CTOMKOCTH?

8. OT KaKoro MoKazaTess CTPYKTYPhl MOPO30CTOMKOCTh 3aBUCHUT B OOJIb-
IEH CTENECHU?

9. Bripazute rpaguueckd 3aBHCUMOCTb MOPO30CTOMKOCTH pacTBOpa OT
ero B/LI.

10. 3a cuer kakux (U3MYECKUX SBJICHUNA MPOUCXOMUT Pa3pyIICHUE pac-
TBOPOB, IPUMEHSIEMBIX JIJI1 HAPY>KHOM KIIAJKU U OLUTYKATYpUBaHUS CTCH?

11. Ot yero 3aBUCUT NOABUKHOCTH PACTBOPHOU cMeCH?

12. Ot 9yero 3aBUCUT NIPOYHOCTH PacTBOpa?
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JlaGoparopHas pa6ota Ne 5 (4 4)
NCCIEAOBAHUE BJIIMAHUA BOJOCOIJEPXKAHUA
1 JJOBABKU IIJIACTU®UKATOPA HA CBOMCTBA

PACTBOPHBIX CMECE 1 PACTBOPOB

Bonpocsl 10nycKa K BbINOJHEHUIO JIA00PATOPHOI padoThI:

1. Knaccugukanuus cTpouTeNbHBIX PACTBOPOB 110 BUAY BSXKYILIETO.

2. Knaccugukanus cTpOUTENbHBIX PACTBOPOB 10 HA3HAUYEHUIO.

3. UeM OTIMYArOTCS CIOXKHBIE PACTBOPHI OT NPOCTHIX?

4. Kakue 3anoiHUTENM MPUMEHSIOT U M3TOTOBJIEHHUS CTPOUTEIBHBIX pac-
TBOPOB?

5. Ha3nauyenue 1 MexaHu3M JEUCTBUS MIIACTU(PUIMPYIOIIHUX JOOABOK.

6. Kakumu TexHOIOrHYeCKUMHU 0COOCHHOCTSIMH 00J1aat0T pacTBOPHI?

7. BiusHue mnactuguuupyomux J00aBOK Ha TEXHOJOTMYECKHE CBOM-
CTBA PACTBOPHBIX CMECEH.

8. Kak paccuutath pacxon n00aBKH (CyXoOil MOPOIIOK, BOJHBIA PacTBOP
M3BECTHOW KOHCTPYKLIMN) HA OJIMH JIUTP PACTBOPHON CMECH:

9. OT yero 3aBUCAT CBOICTBA PACTBOPHBIX cMeceit?

10. Ot yero 3aBUCAT IPOUYHOCTH U MOPO30CTOMKOCTH PACTBOPOB?

11. Kakue skcnieprMeHTalbHbIE JaHHbIE HEOOXOAMMO UMETh JUIsl pacueTa
npezena NpoOYHOCTH pacTBOpa Ha cxaTue?

12. Kakoe BausiHuE Ha PU3NKO-MEXAHUYECKUE CBOICTBA pacTBOPA OKa3bl-
BAET COAEPKAHUE BOABI?

13. Kak MOKHO IOBBICUTH IPOYHOCTH PACTBOPOB?

CrtpouTenbHbIN pacTBOP, COMVIACHO CTAHIAPTY, OOBEAUHSAET MOHSITHS «CY-
Xasi paCTBOPHAsi CMECh», «PACTBOPHASI CMECh», «PACTBOP».

Cyxasi pacTBOpPHasi CMeCh — CMECh CyXHUX KOMIIOHEHTOB, PUTOTOBJICH-
Has Ha 3aBOjJE, 3aTBOpsieMasl BOJOW Mepen ymoTpeOJeHHEM Ha CTPOUTEIbHOMN
IUIOIIAJKE.

PacTBOopHasi cMech — 3TO TIIATENIBHO NIEPEMEIIaHHAs U IOTOBas K yIIO-
TpeOJIEHMIO MJIACTUYHAS CMECh, BKJIIOUAIOLIAs BSKYLIEE, MEIKUM 3alI0JHUTEID,
BOJIy M1 HEOOXOMMBbIE JOOABKH.

PacTBOp — MCKYCCTBEHHBIN KAMEHHBIM MaTepual, NOJIYYEHHBIN B PE3YIlb-
TaTe TBEPACHUS PaCTBOPHOU CMECH.

Bsoxyiiee m 3aroaHuTENb I TPUTOTOBIICHUS! CTPOUTEIBHOIO pPacTBOpa
BBIOMPAIOT B 3aBUCHMOCTH OT €0 Ha3HAYEHUS U YCIOBUN HKCIUTyaTall|H.

CrpoutenbHbIE PaCTBOPHI IPUMEHSIOT JUIS PAa3jIUMYHBIX BUIOB KIAIKH,
HITYKaTypHBIX U OOJIMIIOBOYHBIX PalboT.
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B pabote HEOOXOIMMO H3YyUUTh BIUSHUE BOJOLEMEHTHOTO OTHOIICHUS
1 100aBKH IUIacCTU(PUKATOPa HA MOABHKHOCTb PACTBOPHBIX CMECEN U OCHOBOIIO-
Jararolye CBOMCTBa 3aTBEPIAEBLIETO0 pPAcTBOpa: MPOYHOCTh, BOJOIOIJIOLICHHE
1 MOPO30CTOMKOCTD.

CTyeHT 10/I2KeH NPHOOPecTH HABBIKH:

— OIPEJEIIECHUs CBOICTB PAaCTBOPHBIX CMECEH;

— ONpPENENIECHUsl CTPYKTYPHBIX XapaKTEPUCTHK U (U3MKO-MEXAHUYECKUX
CBOWCTB PacTBOPOB;

— paboThI C UCTIOIB3YEMBIMU PUOOPAMU 1 0OOPYTOBAHHEM.

Ymenus:

— aHaJIM3UPOBATh MOJYUYEHHBIE PE3YJIbTATHI;

— YCTaHaBJMBATh 3aBUCUMOCTb CBOMCTB PACTBOPHBIX CMECEH U pacTBOPOB
OT BOZOLIEMEHTHOT'O OTHOILICHHS ¥ BBEJICHHUS MIACTUDHUIMPYIONINX T00ABOK;

— ONpEeNeNiTh PalMOHANBHYIO O00JacThb HMCHOJB30BAaHUS HCCIEIYyEMbIX
COCTaBOB.

Hcnoab3yembie npudopsl 1 000pyA0BaHHUE:

. JIabopartopusble u nupepoOIaTHBIEC BECHI.

. Chepudeckue Jarikm.

. JTaGopatopHas BUOpOILIONIaaKA.

. Kamepa ecrecTBEHHOr0 TBEpACHHS.

. 'mppaBnmyeckuit npecc.

. [Ipubop MUU-100 nns onpenenenrs NpoYHOCTH pacTBOpa Ha U3THO.
. EMKOCTB J17151 KUIIIYEHUS.

. MepHble IHIIMHIPBL.

0 3 ON Lt K W N -

Ilepeyens I'OCToB u CTh:

1.TOCT 4.233-86. CrpoutensctBo. PactBopel crpoutenbHbie. HoMeH-
KJIaTypa MoKa3aTeleu.

2. T'OCT 5802-86. PactBOpHBI CTpOoUTEIbHBIE. METO/IBI HCIIBITAHU.

3. CTb 1307-2012. Cmecu pacTBOpHBIE U PACTBOPHI CTPOUTENbHbIE. Tex-
HUYECKHE YCIOBUS.

4. CTb 1112-98. Jo6aBku st 0eToHOB. OOILIETEXHUYECKUE YCIOBHUS.

5.TOCT 24211-2008. Jlo6aBKku 1y OETOHOB W CTPOUTEIBHBIX PaCTBO-
poB. O011IMe TEXHUYECKUE YCIOBUS.

6. TOCT 23732-2011. Bona ayis GETOHOB M CTPOUTENBHBIX PAaCTBOPOB.
TexHnueckue ycinoBusl.
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PesynbraThl HCTIBITaHU 3aHOCAT B TaOIUIHI 5.1, 5.2.

Ta6nuna 5.1. — CBoiicTBa pacTBOPHBIX cMecei

No B/ IToaBM>XHOCTE, Mapka mo mnoaBuKHO-|PamronansHas 061acTh
COCTaBa CM cry, I NIPUMEHEHHUS

1 0,45

2 0,7

31-1,0%I1 0,45

Ta6nuna 5.2. — Pu3nKo-MeXxaHUYECKHEe CBOMCTBA paCTBOPOB

< Bonomoriomie- IIpenexr mpou-

8 |Cpemuss A m OO6mas 110- pel p Mapxka |Koaddurment
= HUE 110 00beMy HOCTH TIPU CKa- .

Q  |MIOTHOCTS, PUCTOCTH / 6 pac- MOPO30CTOM-
S ke (oTKpbITast HOpH- |, 9 TUH/U3ruode, K

ol 0 0 TBOpa KOCTHU Mop

S CTOCTh), % MIla

1

2

3

1. IlpuroroBiieHue pacCTBOPHON cMeCH

CrpoutenbHble PacTBOPbI MPEUMYIIECTBEHHO H3TOTABJIMBAIOT HA MOPT-
JAHIEMEHTE U €ro pa3HOBHJHOCTIX. B KauecTBe miacTUPUIMPYIOMIUX J100a-
BOK BBOJISIT M3BECTh WJIM TJIMHY, & TAKKE€ MOBEPXHOCTHO-AKTHBHBIE BEIIECTBA.
3anoyHUTENEM CITy>KaT KBaplUEBbIA MECOK WJIM TOIUIMBHBIE NUIAKA C KPYIHO-
CTBIO 3€pEH He Ooiee 2,5 MM.

B maboparopHoii pabote ucnoib3yroT coctaB pactBopa L[:IT = 1:3 (mo
Macce) npu pacxojze uementa — 0,5 Kr u CieAoBaTeNIbHO MECKA, MPOCESTHHOTO
4yepes CUTO C JUaMETPOM OTBEPCTHH 5 MM, — 1,5 KT.

BosoiieMeHTHOE OTHOIIIEHHE CTPOUTENIBHBIX PACTBOPOB MPUHKUMAIOT B 3aBU-
CUMOCTH OT uX HasHaueHus B npenenax 0,4 — 0,7. Jlna nzyuenus Bnusiaua B/ u
n00aBKM Ha CBOMCTBA PAacTBOPHOM CMECH M PACTBOpa M3TOTABIIMBAIOT 3 COCTaBa
PaCTBOPHBIX CMECEH, OTIIMYAIOIIUXCSA 3HAYCHUSIMUA BOJIOIIEMEHTHOTO OTHOLLIEHUS U
BBE/ICHUEM BOJOPACTBOPUMOI 100aBkU Imactudukaropa B komudectse 0,5% ot
Macchl IIEMEHTa B IMEpPECUETE HA CyXO€ BEeIeCTBO. {151 mepBoro cocraBa MpuHU-
matot B/ = 0,45 (B = 225 mu), s sroporo B/L = 0,70 (B = 350 mon).

Jlns tpethero cocraa ¢ B/I] = 0,45 u BBeAeHUEeM J100aBKH, COCTaBIISIO-
el Mo cyxomy BemecTBy 1% OT pacxoja LIEMEHTa, pacueT pacxoja BOJbI U
KOJIMYECTBa T0OABKH BENETCS IMO-Pa3sHOMY, B 3aBUCUMOCTH OT BHA JTOOABKH:
CyXOH IOPOIIOK WM BOJAHBIM PACTBOP U3BECTHOW KOHIEHTPALIUH.

Ecnmu no6aBka ucmnosb3yeTcsi B BUE BOAHOIO pacTBOPa, COACPIKAIIETO /1, T
cyxoii npob6aBku B 100 My pacTBOpa, TO CHayaja PacCUUTHIBAIOT KOJIMYECTBO
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pacTBopa 100aBku (/[», MII), COIEPKAIIETO PACCUMTAHHOE KOJIUYECTBO /J[| —
5 r cyxoro BemiectBa (1% oT pacxoja ieMeHTa):
_ /1,100
ﬂz - ’
m
r7ie m — Co/iep KaHue Cyxoro BemecTsa ooasku B 100 mi pactBopa, T.
PactBOp m100aBKM COIEPIKUT B CBOEM COCTaBE BOJY B KOJIMYECTBE

B =(4,-1y). (5.2)

CrnenoBatenbHO, 171 coxpaHeHHs 3amganHoro B/L m obmero oOwnema
KHJKOCTH JUIs TIEPBOTO M BTOPOTO COCTaBOB HEOOXOIUMO OTKOPPEKTHUPOBATH
KOJIMYECTBO BOABI 3aTBOpEHHS (B2, 1) 17151 cocTaBa ¢ 100aBKOI:

(5.1)

rje B — pacyeTHOE KOJIMYECTBO BOJBI (225 mi).

s tperbero cocraBa B\L[ = 0,45 ¢ BBenenuem 14 M 35% pactBopa cy-
nepractTudukaropa, uro cocrasiser 1,0% ot maccel nementa — 225 mi pac-
TBOpa (Boga 211 M + 14 mn pactBopa no0aBku). [IpocestHHBIN MECOK BBICHIMA-
IOT B MIPOTUBEHb, K HEMY J00aBJISIOT LIEMEHT U TIIATEIbHO MEPEMENINBalOT B
TeYeHUe 5 MUH, 3aTeM J0OaBIJISIIOT OTMEPEHHYIO BOJlY WJIM PAacTBOP AOO0ABKH U
nepeMeNIBalT cMech B TeueHue 3 — 5 muH. KauecTBo mosnydeHHOUM pacTBOp-
HOM CMECH KOHTPOJMPYIOT IO MOKA3aTEeNI0 MOABHKHOCTH.

2. OnpeneseHne NOABHKHOCTH PACTBOPHBIX cMeceil

C yderoM crnenupuIecKuX TEXHOJIOTHYECKUX OCOOCHHOCTEH — YyKIaaKa
TOHKHUM CJIOEM Ha BOJOOTCACHIBAIOIIEE MOPUCTOE OCHOBAaHUE (KUPIHY, OETOH),
OTCYTCTBUE CHELUUAIbHBIX METOJIOB BBIPDABHHUBAHUSA M YIUIOTHEHUS, a TaKXKe
JUTUTENIbHBIN TIEpUOJ] BRIPAOOTKH — PACTBOPHBIE CMECH JOJIKHBI OBITh MOBUXK-
HbIMH. OTNPEeAeNsioT 3TOT MOKa3aTeNlb M0 TIIYOMHE MOTPYKEHUS MO IeHCTBHEM
cOOCTBEHHOM MacChl CTAaHAAPTHOTO KOHYCa B CAHTUMETPAX.

J{nst onpenienieHust MOJABUKHOCTA B METAJUIMYECKUN COCYA €MKOCThIO 1 11
YKJIQJbIBAIOT PACTBOPHYIO CMECH, YIUIOTHSAIOT IITHIKOBAHUEM CTAJIBHBIM CTEPXK-
HeMm auametpom 10 — 12 MM (25 pa3) u BCTpsiXxuBaroT 5 — 6 pa3 JErkuM MOCTy-
KUBaHHUEM O CcTOJ. [lIoBepXHOCTh 3ariakxuBaroT.

Cocyn ¢ pacTBOPHOW CMEChIO YCTAHABIMBAIOT HA MOJACTABKY TaK, YTOOBI
OCTpHE KOHYCA CONMPHUKACAIOCH C MOBEPXHOCTHIO paCTBOPHOU cMecH. CTepKEHb
3aKPEIUISIIOT 32KUMHBIM BUHTOM U (PMKCUPYIOT MOJIO)KEHHE CTPEJIKU Ha LIKAaJe.
3aTeM BUHT OTIIYCKAIOT JJisi CBOOOJIHOTO MOTPYKEHHsI KOHYCa B pacTBOpP U IO-
CJIe OCTAHOBKH 3alHMCBIBAIOT BTOPOM OTCYeT Mo mmkane. [yOuny morpykeHus
KOHYCa OMpPEAEISIOT KaK pa3HOCTh MEK/y BTOPBIM U MEPBHIM OTCUETAMM.
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[TonyueHHble 3HAUEHUS MMOJBHXKHOCTH ISl KQXKJIOTO COCTaBa CPAaBHUBAIOT
C JAHHBIMU TAaOJIUILI 5.3 ¥ OMPEACIISIIOT MapKY IO MOABUKHOCTH.

Tabmuia 5.3. — Mapka pacTBOPHOM CMECH T10 TIOIBIXKHOCTH

Mapka 1o noABUKHOCTH Hopma no noasuxsoCTH
pacTtBOopHOI cmecH, [k 110 TTOTPYKEHHUIO KOHYCA, CM
IIk1 Ot 1 10 4 BKJIIOY.
112 Cs. 4 10 8 BKIIOU.
I3 CB. 8 o 12 BKIIOY.
114 Cs. 12 1o 14 Bkiro4.

Ta6nuna 5.4. — HazHaueHue pacTBOPHBIX CMeceit

['mybuna Mapxka o
NOTPYKEHHS] | TOJABHXHOCTH, OcHOBHOE Ha3HAYEHUE PacTBOpa
KOHYCa, CM Ik
Kaagounslie:
— 1u1st OyTOBOM KJTaJIKH:
1-3 Ikl BUOPUPOBAHHOI;

4-6 12 HEBUOPUPOBAHHOM;

7-8 I12 — JUIsL KJIQJIKU U3 IyCTOTEIIOr0 KUpIuya WIK KepaMmude-
CKUX KaMHEH;

8-12 I3 — JUIsL KJIQJIKU U3 MTOJIHOTEJIOr0 KUPIUYa; KEPaMUYECKUX
KaMHEN; OETOHHBIX KaMHEN WX KaMHEN U3 JIETKUX [10-
pox;

13-14 I14 — JUTs1 3aJIMBKH MMYCTOT B KJIQJKE Y MTOa4X PACTBOPOHA-
COCOM;

5-7 I12 — JUIsl yCTPOMCTBA MOCTEIN MPU MOHTAXE CTEH U3
KPYIHBIX OCTOHHBIX OJIOKOB U MaHEJIEH; PacuIMBOK ro-
PU3OHTAIBHBIX U BEPTUKAJIBHBIX IIIBOB B CTEHAX U3 Ma-
HeJlell 1 KpYITHBIX OETOHHBIX OJIOKOB
O01M10BOYHBIE:

6-8 I12 — JUIs KPEIUICHMS IUIAT U3 IIPUPOJHOIO KaMHs U Kepa-
MHUYECKOH TJIUTKHU MO TOTOBOM KUPIUYHOM CTEHE;
— JIJIs1 KpETUIeHUsT OOJTMIIOBOYHBIX U3JIETHH JIeTKoOe-
TOHHBIX MaHese U OJIOKOB B 3aBOJICKHX YCIOBUSIX
IItykarypHble:

7-8 I12 pacTBOp i IpyHTa
pacTBOp nJist HAOPHI3TA:

8-12 I3 IIPU pyYHOM HaHECEHUU

9-14 I14 IIPU MEXaHU3UPOBAHHOM CIIOCO0E HAHECEHUS
pacTBOp /ISl HAKPBIBKU:

7-8 12 0e3 MpUMEHEHHS TUTICa

9-12 I3 C IPUMEHEHUEM THUIca

AHnanmu3upyst gaHHbie Tabnuil 5.1 u 5.4, onpenensoT parmoHAIBHYIO0 00-
JaCTh MPUMEHEHUS UCCIIETYEMBIX PACTBOPOB.
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3. OnpeaesieHne NJIOTHOCTH, BOAONOTJIOIICHUS
U KO3 PpuumeHTa MOPO30CTONKOCTH PACTBOPOB

PacTBOpbI B 3aBHCHUMOCTH OT Ha3HA4YeHHs JOJDKHBI 00JafaTh 3aJaHHOMN
IUIOTHOCTBIO, HU3KUM BOJOIOIVIONIEHUEM M MOPO30CTOMKOCTBIO IPH YCJIOBHH
HKCILTYaTAllM B €CTECTBEHHBIX YCIOBUSAX.

JIns onpeneneHus 3TUX MOKa3aTelied U3 pacTBOPHOW CMECH KaxKJIOTO CO-
cTaBa roToBAT 3 0Opasia pazmepom 4 X 4 X 16 cm.

Crioco6 (opMOBKM 3aBUCHUT OT HMCXOAHOM TMOABMXHOCTH PACTBOPHOM
cmecu. M3 pacTBOopHOI cMecH MOJABHKHOCTBIO MeHee S cM (OpMy CO CMECHIO
BUOPUPYIOT HAa BUOPOIUIOIIAAKE B TE€UEHHUE OJHOM MHUHYTHI, C TOJBHKHOCTBIO
0osee 5 cM cMech YIUIOTHSIIOT B JIBa CJIOSl METOJIOM IITHIKOBAHMSI, IITHIKYS KaX-
I cioit 7 pa3. CBOMCTBAa pacTBOPOB ompeAeisitoT uepe3 7 — 14 cyTok HOp-
MajbHOro TBepaeHus: temneparypa (20 £ 2) °C, pnaxzocTs 95 — 100 %.

CpeaHIor IOTHOCTL D, KI/M? pacCYnTHIBAIOT 1O (POpMYyJIE:

=—, 5.4)

rae m — mMacca oopasia, kr; V — 00beM o0pasna, M.

Bogomnornomenue mo oosemy W,, %, KoTopoe XapakTepus3yeT OTKPBITYIO
MIOPUCTOCTH, OMPEACIIAIOT IMMyTEM KHUIISTYCHUsI 00pasiia KakJI0ro COCTaBa B TeUe-
HUE Yaca M PacCYMTHIBAIOT TI0 (popmyiie:

w, =21 100, (5.5)
\%
rJie m; — Macca HACBIMIEHHOTO o0Opasma, T'; m — macca Cyxoro oOpasma, T;
V — 06bem o0pasua, cm°.
Bomonornormenue mo oosemy W, % MOXKHO TakKe pacCuuTaTh 1o (popmyiie:

WO = Ww mcp ’ (56)

_ ml -m
W, =——-00, (5.7)
m
IJie m — Macca BBICYIIEHHOTO o0pasiia, I'; 7; — Macca HACHIIIIEHHOTO BOJION 00-
pasna, T.
m
P, =—, (5.8)
Py
rae m— macca oopasua, r; V — 00bem o0pasua, cm®.
MoOpO30CTOMKOCTh OLIEHUBAKOT KOJIWYECTBOM LHMKJIOB 3aMOPAKUBAHUS U
OTTaWBaHUs HACBIIICHHBIX BOJION 00pa31loB. B CBs3M ¢ JUIMTEILHOCTHIO UCIIBITA-

42



HUH MOPO30CTOMKOCTh MOYKHO OLIEHUTHh KOCBEHHO MO OTHOILIEHUIO KAMWILUISIPHOU
(oTkpsITOI) OprcTOCTH, W,, TOCTYITHOM MPOHUKHOBEHHUIO BOJIbI, K 00IEH OpH-
croctu Matepuaia. O0mryto mopuctocts /1,, %, pacCYUTHIBAIOT 1O hopMyIIe:

_Pep
Y

1€ Py — CPEOHsS IWIOTHOCTh PAcTBOPA, KI/M’; p — MCTUHHAS IUIOTHOCTD Iie-
MEHTHO-TIECYAHOTO PacTBOpa, mpuHuMaemas 2700 kr/m>.

— 11 n _Wo )
MOop Hn
Marepuan cuutaeTcsi MOpO30CTOMKNM, eciu K., > 0,8.
PesynbTaThl pacueToB 3aHOCAT B Tabymiry 5.2.

17, =1

n

100, (5.9)

K (5.10)

4. OnpeaesieHne NPOYHOCTH PacTBOpPa

Hecymiyto cnocoOHOCTh KOHCTPYKITUU B OOJBIIEH CTeneHH oOecreunBa-
IOT MaTepHasbl, U3 KOTOPHIX OHA Mojy4yeHa. J[1s cTeHOBOW KOHCTPYKIIMH, BbI-
MOJIHEHHON M3 MEJIKOLITYYHBIX MaTEpPHAJIOB WJIM KPYITHOPA3MEPHBIX OJIOKOB, €€
Hecylasi CocoOHOCTh CKJIaJbIBAETCS U3 MPOYHOCTU CAMOTO CTEHOBOTO Mate-
puana, MpOYHOCTH PACTBOPA M MPOYHOCTU CLEIJICHUS PACTBOpPA C MOBEPXHO-
CTBIO U3/IEIIHA.

IIpoyHocTh pacTBOpa yKa3blBalOT MapKo#. J[J11 pacTBOpa yCTaHOBIIECHBI
CIEIYIOIIME MAapKu IO MPOYHOCTH Ha cxkarue: M4, M10, M25, M50, M75,
M100, M150, M200. /i1 onpeneneHuss MapKki pacTBOpa CHavyaia ONpPEAEIIIOT
Ha 00pa3iax-0ajg0ykax MPOYHOCTh HA U3TMO U 3aT€M Ha MOJTYYEHHBIX MOJOBUH-
KaxX MPOYHOCTh Ha CXKaTHUe.

[Ipenen mpouHocTH mpu u3ruode ompenenstor Ha npudope MUM-100 u
BBIYHCIIAIOT KaK cpeiHee apu(PMETHUECKOE Pe3yIbTaTOB TPEX UCIBITAHUM.

[TomyueHHble MOCE UCTIBITAHUN HA M3THO MOJIOBUHKU 0aI0UeK HMCTIBITHI-
BaloT Ha cxatre. OOpa3ipl MOMEMIAIOT MEXy ABYMS IJIACTHHAMHU IUIOMIAIBIO
25 ¢M? ¥ BMECTE ¢ IIIACTHHAMM MOABEPraloT CKATHIO Ha npecce. Ilpexen npou-
HOCTH Ha ckatue R, kre/cm?, MIla ogHoro o6pasia onpeaensior mo Gopmyie:

R, = ik (5.11)
rae P — paspyniaromias Harpyska, Krc; F — pabouas IJI011ab IIACTHH, CM2,
[Ipeaen MpoYHOCTH Ha CKATHUE BBIYUCIISIIOT KaK cpeliHee apuhMeTHuyecKoe

IIECTH UCTIBITAaHUN 0€3 HauOOJBIIEr0 ¥ HAUMEHBIIIErO Pe3yJbTaToB, OTJIMYAO-
IUXCS OT CpenHero 3HadeHus 6omee uem Ha 10%.
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OOpa3sipl, U3rOTOBJIEHHBIE HAa TOPTIAHAIIEMEHTE, MOXXHO HCIIBITHIBAThH
yepe3 7 u 14 cytok. B aTOM ciiydae Mapky pacTBOpa OMPEACIISIOT, UCTOIb3YsI
JaHHBIE TaOIULIBI 5.5.

Tabmuma 5.5. — CooTHOIIEHHE BO3pacTa U MPOYHOCTH PacTBOpa

Bo3spact 06pasnos, CyTKH 3 7 14 28 60 90
[IpoyHOCTE pacTBOpa MO OTHOUWIEHHIO K MapouHOH, % |33 65 80 100 120 130

[To pe3ynbTaTam onpenesneHus OTKPBITON MOPUCTOCTH, MOPO30CTOMKOCTH
U TPOYHOCTU PACTBOPOB CTPOST IpaUUYECKyI0 3aBUCHMOCTh 3TUX CBOMCTB OT
BOJIOLIEMEHTHOT'O OTHOIICHUS U HAIWYHS T00aBKH.

Bonpocs! /151 3alIUTHI BHITIOJIHEHHOH J1a00paTOPHOI padoThI:

1. HazoBuTe kiaccuukanuio CTpOUTENbHBIX PACTBOPOB 110 HA3HAYEHUIO.

2. YeM OTIM4arOTCs CIOKHBIE PACTBOPBI OT IIPOCTHIX ?

3. Kakue 3anoiHuTeny NpUMEHSIOT JJIs1 U3TOTOBJIEHUSI CTPOMTENBHBIX pac-
TBOPOB?

4. KakuM# T€XHOJIOTHYECKUMU OCOOEHHOCTSIMU 00J1a71al0T PacTBOPHI?

5. Ot xakux (pakTOpOB 3aBUCHUT MIACTUYHOCTh PACTBOPHON CMECH?

6. Kakue skcriepuMeHTanbHbIe TaHHBIE HEOOXOAMMO MMETh ISl pacueTa
npejesia IpOYHOCTH pacTBOpa Ha cxkatue?

8. Kak MOXHO MOBBICUTHh NPOYHOCTH PACTBOPOB?

9.Kak onpenennuts NOJBUKHOCTh PACTBOPHOU cmecu?

10. C kakoil LEapl0 B COCTaB LEMEHTHO-NIECUYAHBIX PAaCTBOPOB BBOJISAT
IaCTUDUITUPYIONIYIO T00aBKY?

11. C kakoi LEeNbl0 B COCTaB LIEMEHTHO-NIECYAHBIX PACTBOPOB BBOJST
Pa3IMYHOE KOJIMYECTBO BOJIBI?

12. Kak onpeieiuTh OTKPBITYIO HOPUCTOCTH pacTBOpa’?

13. OT kakoro mokaszaTeiyisi CTPYKTypbl: 00IlIas U OTKpbITasi MOPUCTOCTD
MOPO30CTOHKOCTh 3aBUCHUT B OOJIBIIEH CTETIEHU U TOYeMy?

14. Bripazure rpaduyecku 3aBUCUMOCTb MOPO30CTOMKOCTH pacTBOpa OT €ro
B/11  Haymumst 10OaBKH.

15. 3a cuer kakux (HU3UMUECKUX BO3JCHUCTBUN IPOUCXOIUT pa3pyIICHUE pac-
TBOPOB, MPUMEHSIEMBIX JJIsl HAPY>KHOM KIJIQJKH U OIITYyKaTypHUBaHus GacaaoB?

16. OGocHyliTe BIMSIHUE BBOJMMOW J100aBKHM Ha CBOWCTBA PACTBOPHOM
CMECH U pacTBOpPA.
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JlabopaTtopHnas padota Ne 6 (4 1)
BJIMSIHUE TUTACTUGULIMPYIOIIEN JOBABKH
HA CBOMCTBA BETOHHOM CMECHU 1 BETOHA

Bomnpocel 1onycka K BbINOJHEHHIO J1a00PaTOPHOI padoThI:

1. Kakrie KOMIIOHEHTHI BXOJIAT B COCTAaB OETOHHOW cMech?

2. Uem OeToHHas cMech OTJIMYaeTcs oT OeToHa?

3. Hazunauenue BOIbI B OETOHHOU CMECH.

4. Ha3HaueHue MUHEPAIbHOTO BSXKYILIETO B OETOHHOM CMECH.

5. Kak paccuuTaTh pacxoj KOMIIOHEHTOB Ha 1 M> GeTOHHOM cMecH, ecin
M3BECTEH HOMUHAJIBHBIN COCTAaB [0 MacCe U pacxo LieMeHTa?

6. Kakue mokaszaTenu XapakTepU3yIOT yA000YKIIaJIbIBA€MOCTh OETOHHOMN
cMecu?

7. C kaxoii 1enbio 100aBKy-MIacTu(PUKaToOp BBOJAT B OETOHHYIO CMEChH
IIPU yCJIIOBUM NIOCTOSIHHOM NTOJABUKHOCTHU?

8. Kakue mporuecchl o6ecneunBaroT rnepexo;] miacTuyHO OETOHHOU cMe-
CH B UCKYCCTBEHHbI KAMEHHBI MaTepuail — 0eToH?

9. Kakue mokazarenn XapaKTepHU3yIOT €CTECTBEHHBIM PEKHM TBEPIACHUS
oerona?

10. Yto o3HavaeT mokasareib «Kjiacc OeToHa»?

11. Kakue mMeToabl Hepa3pylIaloEero KOHTPOJIA MPOYHOCTH OeToHa Bbl
3Haete?

CBoiicTBa OETOHHOM cMecH U OETOHA MOXKHO IIEJICHAIIPABICHHO PEryJIu-
poBaTh IyTEM MPUMEHEHUsS 100aBOK, KOTOPbIE IO CBOEH MPUPOJE MOTYT OBITH
OpPraHUYECKUMH U HEOPTaHUYECKUMH.

B 3aBucumocTH OT Ha3HaueHUs U OXHIaeMoOro >pdekra, 100aBKU Kiac-
cupurmpyrot cienyromum oopazom (CTh 1112-98):

1) peryiaupymromue cBoOiicTBa 0eTOHHOI cMecH: TUTaCTU(ULMPYIOIIUE,
HOBBILIAIOIINE OJHOPOJHOCTh U OOECIEUNBAIOIINE CTA0OUIBHOCTh CBOMCTB Oe-
TOHHOM CMECH, a TAKXE MOBBIIAIOIIME COAEPKAHUE B HEW BO3JyXa MIIM Tras3a
(mopusyromue);

2) peryJupyrwiiue TBepaeHue 0eToOHA: YCKOPSIOIME WIH 3aMe IS IOIIIe
IPOILECC TUAPATALIUY, a TaKKe J0OABKH, 00ECTIeYnBaIOIIUE TBEPACHIE HA MOPO-
3¢ (IPOTUBOMOPO3HBIE);

3) peryjupyonue cBoiicTBa 0€TOHA: BOJAOHEIPOHUIIAEMOCTb, BOJIOIO-
TJIOIIEHNE, MOPO30CTONKOCTh, MOBBIIIAIONINE 3AIMUTHBIE CBOICTBA OE€TOHA MO
OTHOIICHHUIO K CTaJIbHOU apMarype (MHTUOUTOPBI KOPPO3UU CTAIIH).
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[To cBoeMy cocTaBy H00aBKHM MOAPA3JEISAIOT HAa OJJHOKOMIIOHEHTHBIE —
O/l n kommekcuble — JIK. JIo0aBKky MOCTYyNarOT Ha CTPOUTENbHbBIC IIOIMIAIKH
Y 3aBOJIbI 10 TMPOM3BOJICTBY KEJIE300€TOHHBIX M3JEIHN B Pa3HBIX arperaTHbIX
cocrosiHuax: xuakue (JK), macroo6pasusie (I1), TBepabie (T). [ToaTomy ux Ko-
JMYECTBO HA3HAYAIOT B MPOIEHTAX OT Pacxoj/la MUHEPAIBHOIO BSIKYILETO B Iie-
pecyeTe Ha CyX0€ BeIleCTBO JOOABKHU.

N3 no6aBok mepBOro kjacca HaumOojiee MMPOKOE NMPUMEHEHUE HAaIlId
mwiactTuguuupyomue (ruapodpunbisie) B konuuectse 0,3 — 1,2% oT maccsl 11e-
menTa (CIb, CIIC, C-3, CHIIN u ap.). UX npuMeHsIOT 1Sl MOBBIIEHUS TIj1a-
CTUYHOCTU PACTBOPHOM M OETOHHOU cMecel, 00JIerdYeHus] TPAaHCTIOPTUPOBKHU Oe-
TOHHOW CMECH, YKJIaJKU €€ B (OpMy M YIUIOTHEHHUS, a TIPU COXPAHEHUU 3aJaH-
HOM IMJACTUYHOCTU U CHUXKEHUM PACXOJa BOJbI — MOBBIIIEHUSI MPOYHOCTH, BO-
JIOHETIPOHUIIAEMOCTH, MOpo30ocToiKocTh. [lo co3maBaemoMy rmiacTuduImpyro-
memy 3¢ dexTy m100aBKH 3TOTO Kiiacca MOAPa3AeIIIIOT Ha TPYIIIHL:

I rpynna (cynepruiactuduxaTopsl) — yBenuuenue nojasumxHoctu ¢ [11 1o
[15 Ge3 cHmxenus kiacca 6eToHa;

II rpynmna (cuiabHOMIACTUGHUIMPYIOIINE) — YBEIMUeHHe moaABmKHOCTH ¢ [11
1o 114 co camkenneM kinacca 6erona 10 5%;

I rpynna (cpeaHenacTUPUUUPYIONIKE) — YBEeIWYeHUe nmoaBmxHocTH ¢ [11
1o 113 co camkenneM kinacca 6erona 10 10%;

IV rpynmna (cnabormacTuguuupyromue) — yBelaudeHue noasmwknoctu ¢ 111
1o 112 co camxenneM kinacca 6erona 10 10%.

Y060ykiIaibIBaeMOCTh OCTOHHOW CMECH OIICHMBAIOT 0 JIByM TOKa3aTe-
JSIM: TIOJBUYKHOCTH, U3MEPSEMON B caHTUMETpax BennuuHoi ocanku (OK) ort-
dbopMOBaHHOTO M3 OETOHHOW CMECH yCEUeHHOro KoHyca; kectkoctu (K), xa-
paKTepu3yIoIIelcs BpeMeHeM BHOpaIuu B CEKyHAaX, 32 KOTOpoe oTPOpPMOBaH-
HBI KOHYC OETOHHOUM CMECH B METAJUTMYECKON (hopme ocsaeT u oOpasyeT ropu-
30HTAIBHYIO TOBEPXHOCT.

['pynmbl 1 Mapku OETOHHOM CMecH MO YA00O0YKIIaAbIBAEMOCTH IIPEICTaB-
JieHbI B TabmIe 6.1.

betonHast cmMech Ha CTPOUTENBHYIO MJIOMIAJKY MOKET MOJAaBaThCS KakK B
TOTOBOM IUTaCTUYHOM cocTosiHuu ('), Tak ¥ B BUJIE CyXOH CMecH MOJA00paHHBIX
koMnoHeHTOB (C).

J1y1st 6 TOHHOM CMECH MPUHSATHI CIETYIONTNE YCIOBHBIE 0003HAYCHUSI:

BCI'T 111 B25 F200 W4 CTb 1035-96 — beronnas cmech (bC), roToBas x
ynotpebnennto (I') u3 Tspkenoro 6erona (T), auskoruractuunas (I11) mms momy-
yeHus1 0eTOHA KJ1acca 1o MPOYHOCTH Ha cxatue B25, Mapku mo MOpo30CTONKO-
ctu F200 u Bogonenponunaemoctu W4.

Jlist 1erkoOeTOHHOM CMecH B TOKa3aTed BBOIAT 3HAYEHUE CpPEIHEU
miotHoctH O6etona (D) — BCCJIII12 B12,5 F200 W2 D900 CTb 1035-96.
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Tabmura 6.1. — Mapku 6etorHO#M cmecu o yaoooykiansiBaemoctl (CTh 1035-96)

T'pyrma Mapka Hopwma ynob6oyknaasiBaeMocTH
10 TIOKAa3aTeNo
1o ya0060- 1o yao0060-
YKECTKOCTH, [MOJBUKHOCTH
YKJIaJBIBAEMOCTH YKJIaJBIBAEMOCTH
C (ocaika KOHyca), CM
CBepxokecTkHe CXK3 Bbonee 100 —
CXK2 51-100 —
CX1 41 -50 -
Kectkne cmecu K4 31-40 —
K3 21-30 -
K2 11-20 —
XK1 5-10 —
HuskormiacTnyebie 111 4 1 MeHee 1-4
cMecHu 112 - 5-9
IImacTuunble cMecu 113 - 10-15
14 - 16 -20
JIutele cMecu I15 - 21 u 6onee

CTyeHT 10/KeH MPHOOPeCTH HABBIKH:

- pacdera pacxoj]ia COCTABIIIOMNX OCTOHHOW CMECH 10 HOMHUHAIBHOMY
cocTaBy OeTOoHa 10 Macce;

— OTpeJeIICHUs TTOKa3aTeliel KauecTBa OETOHHOW CMECH B OETOHA,;

— OIpeaeNICHUs TPYIIIbI IacTUGHUIMpYIOel J00aBKH.

YMmenus:

- aHAJM3WPOBATh BJIMSHUE IIACTU(UIHUPYIONICH n00aBKM Ha CBOKMCTBA
OETOHHOU cMecH U OETOHA;

— OICHHBATh 3(PPEKTUBHOCTH HCITOJIB30BAHMS PA3IUYHBIX METOJOB KOH-
TPOJIS IPOYHOCTH OETOHA.

HNcnoab3yembie NpudoOpbI U 000pya0BaHKE:
. Becwl mabopatopHhsie.
. MepHbl€ CTEKISTHHBIE IUITUHIPBI.
. MeTannuueckuil UIMHIP EMKOCTHIO 1 1.
. MeTannnieckuii MpOTUBEHD I IPUTOTOBICHUSI OETOHHON CMECH.
. Metaiumnueckas niteikoBka [ 16 mM, utraa 600 MM.
. Meramumueckas hopma-kyo Tpexraesaonas 100 x 100 X 100 mm — 2 .
. CranmaptHas Metayummdeckas ¢opMa-KOHYC.
. CranpHasg nmuHelika pmHoi 400 M.
. JJabopaTopHas BHOpOTUIOIIAIKA.
10. CexkyHnnomep.
11. Kamepa ectrecTBeHHOr0 pexkuma TBepaeHus: Temneparypa 18 — 20 °C,
BIIAYKHOCTH 95 — 98%.
12. I'mppaBnmyeckuit mpecc.

O 0 1O\ U K~ W N —
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IHepeuyens I'OCToB u CTh:

1. CTh 1035-95. Cmecu 6eTonHbIe. TeXHUYECKUE YCIOBHUSL.

2. CTb 1182-99. betonsl. [IpaBuna mogdopa cocraga.

3.T'OCT 10180-2012. beronbsl. MeToapl omnpeneneHus MPOYHOCTH IO
KOHTPOJIbHBIM 00pa3iiam.

4. TOCT 10181.0-2000. Cmecu 6eToHHbIe. OOIIE TpeOOBaHUSA K METO-
JlaM UCTIBITAHUU.

5.TOCT 10181.1-2000. Cmecu 6eToHHBIE. MeTOABI ONpeaeaeHus y1000-
YKJIJIbIBAEMOCTH.

6. FOCT 10181.2-2000. Cmecu 6eToHHbIe. MeTo/IbI Onpe/ieNieH st IIIOTHOCTH.

7. TOCT 12730.0-78. betonsl. O6mue TpeOoOBaHUS K METOJaM OIpeje-
JICHUS TUIOTHOCTH, BJIAXKHOCTH, BOJOMOTJIOIICHUS, TOPUCTOCTH.

8. T'OCT 17624-2012. betoHbl. YIbTpa3ByKOBOH METOJ OIpPEICIICHUS
MPOYHOCTH.

9. 'OCT 22690-88. beronsl. OnpeneneHrue NPOYHOCTH MEXAHHUYECKUMHU
METOJaMU HEPa3pyILIAIOIIEr0 KOHTPOJIS.

10. T'OCT 26633-2015. beToHbI TsKENbIE U MEJIKO3EpHUCTBIE. TY.

11. 'OCT 18105-2010. beronsl. [IpaBuiia O1IEHKH U KOHTPOJISI IPOYHOCTH.

12. TOCT 7473-2010. Cmecu 6etonnsie. TY.

13. 'OCT 23732-2011. Bona njist 6€TOHOB M CTPOUTENIBHBIX pacTBOPOB. TVY.

14. TOCT 24211-2008. Jlo6aBku ayis OETOHOB U CTPOUTEIBHBIX PACTBO-
poB. TY.

Pe3ynbraThl HcnibITaHM OETOHHOW cMecH 1 OeToHa 3aHecTu B Tabimua 6.2.

Tabnuna 6.2. — Pe3yabTaTsl HCTIBITAHUM

. Cpenusisg

S p VY no6o-

5 TUIOT- [TpodHOCTH Ha OCEBOE CIKATHE

< yKJIaJIpIBac-
= g HOCTb, B Bo3pacre 28 cyt, Mlla
m = 3 MOCTbH
< = KI/M
5 =g Kiacc
2 =R 5 o e Hepaspymaromuii
S| mg o= LS ; 2 0 OeToHa
o O X O ~ < ¥ O < E METO

E g 2 % ol é g EE yABTPa- | IO ILIACT.

5 O ) >
= 3 R = E 2 % 3ByKOBOH | nedopma-
= A UM

Pacxoj COCTaBIAIONIMX OETOHHONW CMECH paccyMTaTh Ha o0beM 1 M® u
niepecuuTaTh Ha naboparopHslii 3amec — 7 1 (0,007 m*) 6e3 mobasku — 1-ii co-
cTaB (9TaJIOH), U ¢ 100aBKOM TiacTuduKaropa — 2-i COCTaB U3 YCIOBHIA:

- HOMHHaNbHBIN cocTaB mo macce LI:IL:I1 = 1:2:3, B/Il = 0,55;

- pacxon nemenra 350 kr Ha 1 M® GETOHHOM cMecH;
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— KpPYIHBIN 3alOJIHUTENh — 1€0€Hb IUIOTHBIX TOPHBIX MOPOJ MapKu MO
npouHoctu He Hke 1000, pakuun 10 — 20;

— MEJIKHAU 3aII0JTHUTEND — KBAPLIEBBIN NIECOK CPEAHEN KPYITHOCTH;

- nob6aBka (/) mpencTaBiieT BOJHBIA pAacTBOP C COJIEPHKAHUEM CYXOTO
BemiectBa m B 100 M pactBopa. KommuectBo no6aBku npuaumaroT 0,6 — 1,2%
OT Macchl LIEMEHTA B MEPECUETE HA CyXO€ BEIIECTBO B 3aBUCUMOCTU OT YPOBHS
ee 3G (PEeKTUBHOCTH.

Pacxon cocraBisiommx OeToHHO# cMecu mecka (/7), mebus ([1]), Boasl
(B) Ha 006BbeM 1 M B KI' PACCUMTBIBAIOT IO (POPMYJIAM:

=00 [I=[3 B=ID,55, 6.1)

rae 1] — pacxon uemenra Ha 1 m® GeToHa, Kr.

B 3aBucumMocTy OT BHza T00OABKH: IMOPOIIOK MJIM BOJHBIA PAaCTBOpP M3BECT-
HOM KOHIICHTPAIIUY pacdeT pacxoaa J00aBKH BEJIETCS CICTYIOMNM 00pa3oM.

[Tpu ycnoBuu, 9to mo6aBKa MpeCTaBIsIeT COOOM MOPOIIKOOOPa3HBIN Ma-
TepHual, KOJTUIECTBO T0OABKHU /{1, T PACCUUTHIBAIOT 1O (HOpMyJIE:

_J0,6+1,2)
100 ’

rae [/ — pacxon niemenra Ha 1 M° 6eToHa, kT; (0,6 + 1,2) — KONUYECTBO J0OABKU
OT MaccChl IIEMEHTA.

3aTeM 100aBKYy pacTBOPSIOT B OOIIEM PAaCCUMTAHHOM KOJIMYECTBE BOJIBI,
KOTOPYIO UCTIONB3YIOT JJIsSl IPUTOTOBIICHUSI OCTOHHON CMECH.

Ecmu mobGaBka mcmonb3yeTcs B BUJIE BOAHOTO PAacTBOPA, COMNEPIKAIIETO /1, T
cyxoi ngob6aBku B 100 My pacTBOpa, TO CHayaja PacCUUTHIBAIOT KOJIMYECTBO
pacTBopa m100aBKH /[, MJI, COAEPIKAIIETO /{; CyXOro BEIIeCTBA:

_ /1,000
m b

A, (6.2)

g (6.3)

r7ie m — coJiepkaHue cyxoro Bemiectna n06aBku B 100 mut pactBopa, T.
PactBOp m100aBKM COAEPIKUT B CBOEM COCTaBE BOAY B KOJUYECTBE:

B =(4A,-1). (6.4)

CnenoBatenbHO, 171 coxpaHeHHs 3amgaHHoro B/L m obmero o0nema
MKUJKOCTU JJIA MEPBOrO0 U BTOPOTO COCTABOB HEOOXOJUMO OTKOPPEKTUPOBATH
KOJIMYECTBO BOJIBI 3aTBOPEHHMsS By, J1 171 cocTaBa ¢ 100aBKOH, rae B — pacuer-
HOE KOJMYECTBO BOJIbI, paccuuTanHoe 1o popmyse (6.1):

Pe3ynbratel 3aHoCAT B Tabnuity 6.3.
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Tabnuia 6.3. — CoctaBsl OETOHHOU CMECH

O0neM Howmep Pacxox KOMIOHEHTOB
OeTOHHOI IlemeHT, ITecok, [Ile6enb, Bona, JloGaBKa,
cMecH, M> coctara KT KT KT bt MIT
1 1 —
2
0,007 1
2

2. OnpenesieHne cpeaHeld MIIOTHOCTH OETOHHOM cMecH

beToHHYI0 cMech IByX COCTaBOB MPUIOTABIMBAIOT B CIEAYIOLIEH MOCIE-
JIOBATEIbHOCTU: B3BEIICHHbIE PACCUUTAHHBIE KOJMYECTBA MeEcCKa, IIEeOHS, Iie-
MEHTa MOMEIAIOT Ha MPEBAPUTEIHHO YBIAKHEHHBIA MPOTUBEHD U MEPEMEIIIN-
BaIOT B TE€UYEHHE JIBYX MUHYT JI0 MOJIyYEHHUsS] OJHOPOJHOM Macchl. 3aTeM MOJIy-
YEHHYIO CMECh 3aTBOPSIOT BOJIOM (cocTaB 1) win BOAOH C pacTBOPOM J0OABKU
(cocTaB 2) ¥ TIIATENIBHO MTEPEMEIINBAIOT TPU MUHYTHI.

[lo craHpapTHOW METOAMKE OMPENENsIOT IUIOTHOCTh OETOHHOM cMecu
(I'OCT 10181.2-81). Inst 3TOr0 mpeaBApUTEIHLHO B3BEUICHHBIM MEPHBINA IIH-
JUHAP 00beMoM 1 J1 3aMONHSI0T OETOHHON CMEChIO U BUOPUPYIOT JI0 MOSIBJICHUS
LEMEHTHOT0 MOJIOKA. [ToBEpXHOCTh 3arinakuBarOT BPOBEHb C KpasiMU, LIHJIMHJIP
¢ OCTOHHOW CMEChIO B3BeHMMBAIOT. CpeaHIO TIOTHOCTh OETOHHON CMECH Py,
KI/M> paccUYnTHIBAIOT 10 (GOpMyJIE:

Py =—— (6.6)

TJIe M — Macca MEPHOTO IMJIMHPA ¢ OETOHHOW CMECHIO, T; M; — Macca MEPHOTO
uunuHapa 0e3 cMecH, r; V — 00beM MEPHOTO COCyaa, AM>.

3. Onpenesienne nmokasaresiei y1000yKJIaabIBAeMOCTH
0eTOHHOM cMecH

VY noboykmnanpiBaemocts 6eTonnoit cmecu (I'OCT 10181.1-2000) ompene-
JISIFOT TI0 JKECTKOCTU U (M) MOABUAKHOCTHU. [[OBMKHOCTH ABNISIETCA CTaTUYe-
CKOM XapaKTepUCTUKOM, TaK KaK ocellaHne 0T(POpMOBAHHOTO U3 OETOHHOU cMe-
CH KOHYCa MIPOUCXOIUT MO/ JEHCTBUEM COOCTBEHHOM Macchl. JKecTKocTh — -
HAMUYECKasi XapaKTePUCTUKA B CBSI3M C TE€M, UYTO PACIUIBIB CMECU OOYCIIOBJICH
MEXaHUYECKUMHU KOJIEOAHUSMH COCTABJISIONIMX KOMIIOHEHTOB O]l JIEWCTBHEM
BuOparuu. OnpeneneHue y1o00yKIaapBAeMOCTH HAYMHAIOT yepe3 15 MuH mo-
CcJIe Hayasia NepeMENIMBaHUs CMECH C BOJIOK.
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IMoaBm:xHOCTHL 0eTOHHOI cMecH — OK

VYBIaX)XHEHHYIO U3HYTPU METAIMYECKYIO (POPMY B BHJI€ YCEUEHHOTO KO-
Hyca BbicoToM 300 MM, BepXHUM U HUKHUM nuametrpoM 10 m 20 cMm cooTBeT-
CTBEHHO 3aMOJHSIOT B TP MpreMa OETOHHOW CMEChIO MPUMEPHO PaBHBIMU 00b-
emaMu. Kaxaplid ClIOW yIUIOTHSIOT 25-KpAaTHBIM IITBIKOBAHHUEM METAJIMYECKOM
mTHIKOBKOM. [locie ymioTHeHHs OETOHHON CMeCH €€ MOBEPXHOCTh BBIPABHU-
BAIOT KEJIbMOW, KOHYC NOJAHUMAIOT BEPTUKAJIBHO BBEPX M YCTAHABIIMBAIOT PSi-
noM ¢ OeToHHBIM. OcaJKy CMECH MO OTHOIICHHIO K BEpXYy KOHyCa 3aMEpSIOT
¢ TouHOCTEIO 10 0,5 cM.

KectrocTs 0eToHHOH cMecu — K

DTOT moKa3arenb onpenesstor mo meroay CkpamraeBa. MeTamuinueckyro
dbopmy pazmepom 200 x 200 X 200 MM cO BCTaBJICHHBIM BHYTPb YCE€YEHHBIM KO-
HYCOM YCTaHAaBJIMBAIOT Ha BUOPOIUIOIIAIKY. 3aMOIHSIIOT KOHYC OETOHHON cMe-
ChIO KaK B MpeAblayleM omnbiTe. KoHyc CHUMAIOT, BKITIOYAIOT BUOPOIUIOMIAIKY
U cekyHaomep. BubpupoBanue mpoBOAST 10 3aM0JHEHUs OETOHHON CMECHIO yT-
70B (opMBbI U 00pa30BaHuUs €€ TOPU30HTAIBHON MOBEpXHOCTU. Bpems BuOpupo-
BaHUS B CEKYH/IaX CIIYXHUT MOKa3aTesIleM dKECTKOCTU OETOHHON CMECH.

4. Onpenesnenne MIOTHOCTH U MPOYHOCTH 0eTOHA

N3 GeToHHOM cMecH KaXkJIoro coctaBa (pOpMyIOT IO TpU oOpasla pa3Me-
pom 100 X 100 X 100 mMm. Yepes 28 cyTOK TBEp/ICHUS B KaMepe, B €CTECTBEHHBIX
ycnoBusx (t = 18+ 2 °C, W = 95 — 98%), onpenenstoT MIOTHOCTh U MIPOYHOCTh
OeToHa 1Mo TpeM oOpasiiam.

[TnoTHOCTH GeToHa omnpenenstoT no 'OCT 12730.1-78. UsmepsitoT pas-
Mephbl 00pa3IoB € MOrPEHOCThIO 10 1 MM. Maccy 00pa3iioB OnpeaesnsoT ¢ mno-
rpeuHocTbio He Ooiee 0,1%. CpenHiow mIoTHOCTE OeToHa P, , Kr/M° paccuu-

TBHIBAIOT 110 (GOpMYJI€:
_m[1000

P = (6.7)

rae m— macca oopasua B r; V — 00beM 00pasiua B cM°.

PaccuuThiBatoT cpegHee apupmMeTHyecKoe 3Ha4YeHUE MIOTHOCTH MO TPEM
pe3ynbTaTam.

Mexannueckue cBOMCTBa OETOHA OLIEHUBAIOT CPETHUM 3HAYCHUEM MPOYHO-
CTH Ha OCEBOE C)KATHE B MPOEKTHOM BO3pacTe (28 CyTOK), [0 KOTOPOMY, UCIIOJIb-
3ysl TaHHbBIE Ta0mIe! 6.4, onpenerstoT kiacc 6etona (OCT 26633-2015).
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Tabmuma 6.4. — [IpoYHOCTHBIE XapaKTEPUCTUKHU TSIKEIBIX M MEIIKO3EPHHUCTHIX
OETOHOB

Kacc GeTona CpenHsist IPOYHOCTD Kiace GeTona CpenHsist MpOYHOCTH
[0 TIPOUHOCTH OeToHa Ha CXKaTHeE, 10 POUHOCTH OeToHa Ha cXKaTHe,
MlIIa MIla
B35 4,58 B 30 39.29
B5 6,55 B35 45,84
B7,5 9.82 B 40 52,39
B 10 13,10 B 45 58,94
B 12,5 16,37 B 50 65.48
B 15 19,65 B 55 72,03
B20 26,19 B 60 78.58
B 22,5 29,47 B 65 85,13
B 27,5 36,02 B 75 98.23

Jlnis ompeneneHusl CpelHEH MPOYHOCTH HAa C)KaThe Ha oOpasmax-Kybax
BBIOHPAIOT OMOPHBIE TPAHM TaK, YTOOBI CKMMAIOIIAs CUJIa IIPH UCTIBITAHUM Obla
HaIpaBjieHa MapauieTbHO CIOsIM YKIAIKu OCTOHHOW cMmecHu B (opme. JluHen-
HBIE pa3Mepbl 00pa3loB U3MEPSIIOT ¢ MOTPemHOCThIO He Oonee 1%. Heobxonu-
MO YCTaHOBHUTH 00pa3el] Ha HIDKHIOK TUTHTY THAPABIMYECKOTO Tpecca U MmocTe-
MIEHHO HArpy3UTh JI0 €TO MOJHOTO Pa3pyIICHHUS.

CpenHIol NpOYHOCTE OETOHA HAa OCEBOE CxaTHE R, H/MM?, Krc/cm?,
MIla paccuutsiBatoT 10 hopmyiie:

R..=0a E, (6.8)
A
rjae o — MacimTaOHbIH KOA(PGHUIIMEHT aJid NMpUBEACHUS MPOYHOCTH OETOHA K
POYHOCTH OeToHa B oOpasiax 6a3zoBoro pazmepa 150 x 150 x 150, a = 0,95;
F — paspymaromas Harpyska, H (krc); 4 — miomans oopasua, Mm> (cm?).

[To TpeMm 3KCHEepUMEHTANBHO TMOJYYCHHBIM pe3yJbTaTaM, UMEIOIINM J0-
MyCTUMBbIE OTKJIOHEHHs OT cpeaHero 3HaueHusi He 6onee 10%, paccunmThIBaIOT
CpeaHee 3HAaYeHHUEe TPOYHOCTH | 10 Tabmiuie 6.4 onpeaenstoT Kiacc OeToHa.

CpenHior0 HOpMHUPOBAHHYIO TTPOYHOCTH U KJIAcC O€TOHA MOXKHO OTpeie-
JWUTHh paHbIle, HO HE MEHEee 4YeM uepe3 7 CYTOK TBEPACHHUS B HOPMHUPYEMBIX
€CTECTBEHHBIX YCIIOBUSX, C MIEPECYETOM Ha MPOYHOCTH B 28 CYTOK MO Jiorapud-
MHYECKOU 3aBUCUMOCTH:

Ry =R, 228 (6.9)
lgn
r7ie n — BpeMs TBEpHACHHUs o0pas3ioB (CyT); R, — MPOYHOCTH OOPA3IOB B 3TOM
BO3pacTe.
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KonTponp mpounoctr O6eToHa MOKHO MPOBOAUTH HePa3pylIalIIMMH
MeTOAAMHU.

Jlis ompeneneHus MPOYHOCTH OETOHA YAbMPAa38yKOBbIM UMNYIbCHLIM
memooom (I'OCT 17624-2012) Ha TIpOTUBOMOJIOKHBIX TpaHAX TPeX KyOOB IO
LHEHTPY HAaMEUaloT TOYKHU MPO3BYUYMBAHMS, 3aMEPSIOT PACCTOSHUE MEXKIY HUMHU
(6a3y nmpo3ByuuBaHus). [loBepxHOCTh OETOHA HA YYaCTKE UCIBITAHUS HE JOJIK-
Ha MMETh HAIUIBIBOB M BMSITUH, PaKOBUH M BO3AYIIHBIX MOp Ii1yOuHOI Oosee
1 MM 1 nuameTtpom Ooisee 2 mMm. s obecrieueHus MydyIiero KOHTaKTa MecTa
IPO3BYYHMBAHUS Ha 00pa3iax u paboure MOBEPXHOCTH YJIBTPA3BYKOBBIX MPEOO-
pa3oBaTenieil CMa3bIBalOT TOHKUM CJIOEM OJHOM M3 CIEAYIOIIUX BSI3KHX CPE.:
COJIUAOJ, TEXHUUECKUN Ba3elInH, KUKOE MBLIO.

Hcnonb3ys yapTpa3ByKOBOW MPUOOP, ONMPEACISIIOT BpeEMs paclpoCTpaHe-
HUS YIbTpa3ByKa yepe3 O6eToHHble 00pa3iibl. [IpoBoaaT Tpu 3amepa s Kaxa0-
ro Kkyba u mo cpeaHeapuPMETHYECKOMY 3HAUEHHUIO BPEMEHU PACCUUTHIBAIOT
CKOPOCTB ITPOXOKA€HUA yabTpa3Byka C, M/C:

:émlooo, (6.10)

rae [ — 6a3za mpo3ByYMBaAHUS, MM; { — BpeMsI paCIPOCTPaHEHUsI CUTHAJIA, MKC.

[To rpanyupoBanHnoii 3aBucuMoct C — R onpenenstoT IpoYHOCTh OeTOHa
(puc. 6.1).

[IpouHocTh OeTOHA HEpa3pyIIAIOUIUM METOI0OM MOKHO TaK>K€ OMPEEIUTh
no naacmuueckum oepopmayusim (FOCT 22690-88) npu mOMOIIM 3TAIOHHOTO
mosioTka KamkapoBa. Paboyasi 4yacTh roJiOBKM MOJIOTKAa CHAOKE€Ha CTaJIbHBIM
[IAPUKOM ONPEJEICHHON TBEPIOCTH U TMaMeTpa. B cTakaHe MOJIOTKa MEXTy €ro
KOPIIyCOM M IIIAPUKOM HMMEETCS OTBEPCTUE, B KOTOPOE BCTABISIOT 3TAJIOHHBII
METAJUIMYECKUIN CTEPKEHD, BBIITOJHEHHBIN U3 TVIAJKOM apMaTypHOU CTAJIA OIpe-
JEJIEHHOW MAapKH, IMaMeTpoMm 12 mm.

Jliist HaHeceHus yaapa BbIOMPAIOT y4acTOK OETOHHOM MOBEPXHOCTH, HA KO-
TOPOM OTCYTCTBYIOT PAKOBHHBI U MOpbL. HaHOCAT HE MeHee 5 yaapoB MO pa3HbIM
OOKOBBIM I'paHsIM TpeX 00pa3lioB. Yap HAMPABISIOT NEPIEHAUKYIISIPHO TMOBEPX-
HOCTU O€TOHa ¢ ycuiimeM, 00eCHeurBalolUM MOJIYYeHHEe OTIeYaTka Ha OeTOHe
pazmepom 4,8 — 11,2 MM, a Ha METAJUIMYECKOM 3TaJIOHE — HE MeHee 2,5 MM. [locre
KaXXJ0ro yAapa CTEep)KEeHb MEPEABUIaloT Tak, YTOObI PACCTOSTHHUE MEXIy OTIIe-
gaTkamu ObuT0 He MeHee 10 mM. OTneuaTkn Ha O0€TOHE JODKHBI OBITH HA pac-
CTOSIHUM JIPYT OT Apyra He ke 30 M.
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PucyHok 6.1. — Yaupunuposannas 3apucumoctsb C — R
AJISl yIbTPa3BYKOBOI0 HMITYJIbCHOTO0 MeTOa

JlmameTp oTmedarka 3aMepsitoT ¢ TOYHOCThIO 10 0,1 MMm. Ilpu HEkpyrIOi
dbopme oTneyaTka O6epyT ero Oomblnid pasmep. PaccunutbiBatoT cpeaHee apud-
METHYECKOe 3HAaUYCHHE TUaMeTpa OTIEYaTKOB Ha OETOHE W ATaJOHE U OIpeje-
JISTFIOT KOCBEHHBIN MTOKA3aTENh MPOYHOCTHA OTHOIIIEHUEM JTUAMETPOB

=4
d’

2

(6.11)

rae ds — cpenHee apudmeTnyecKoe 3HAUCHHE TUAMETPOB OTIEYATKOB Ha Oe-
TOHE, MM; d, — cpenHee apudMeTHIECKOe 3HaUYeHNEe JUAMETPOB OTIEYATKOB HA
ITAJIOHE, MM.

Hcnonb3yst yHUGUIIMPOBAHHYIO 3aBUCUMOCTh D — R, omnpenenuTts mpou-
HOCTh OeToHa (puc. 6.2).

AHanmu3upys gaHHbIe TaOIUIb! 6.4 MO 3HAYEHUSM TOJABMKHOCTU U YKECT-
KOCTH COCTaBOB 1, 2, HEOOXOIMMO OMPENETUTh TPYIITY U MapKy OETOHHOU cMe-
cu Mo yao0OyKIIaapIBA€MOCTH, CPaBHUTH IMOTYYCHHBIE MApKH U OMPEACIUTH
rpynmny 106aBku no miactuduiupyromemy 3¢pdexry. Ha ocHoBaHMM MOJTydeH-
HBIX JIAaHHBIX CHIENIATh BBIBOJ] O BIUSHUU JOOABKHU IIacTU(HUKATOPA HA CBOMCTBA
O0eToHHOI cMecH M O€TOHA; OIICHUTHh 00JIACTH PAIMOHATHLHOTO HCIIOJIb30BAHMUS
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OeToHa Ha INIOTHBIX 3aIMIOJIHUTCIIAX; OIPCACINUTb JOCTOMHCTBA W HCAOCTATKU
HEpa3pymaromnux MCTOJA0B KOHTPOJIA IPOYHOCTH OeToHa.
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Pucynok 6.2. - YauguuupoBannas 3aBucumMoctb D — R
JUISL METOAA IJIACTUYEeCKOi AedopMmannu

Bonpocs! 1151 32l THI BBINIOJTHEHHOM J1a00paTOpHOii padoThI:

1. Ot kakux (pakTOpOB 3aBUCHUT YIA0O0YKIIAABIBAEMOCTh OETOHHOM cMecu?

2. Kakum 00pa3oM MOXXHO TMOBBICUTH yI0OOYKIAIbIBAEMOCTh OCTOHHOMN
cMecu?

3. Kak paccuurats pacxos pactsopa n1o0asku Ha 1 M° 6eToHHOM cMecn?

4. Mexanu3m JeUCTBUS IIAaCTUGUIMPYIOUIEH 100aBKM Ha ILIEMEHTHbIE
KOMITO3UIIMK: OETOHHBIE CMECH, OETOHBI.

5. C kaxoif nenbio 100aBKy BBOJST B OETOHHYIO CMECh MPH YCIOBUU TO-
CTOSIHHOTO BOJIOIIEMEHTHOT'O OTHOIIICHUS?

6. OT 4ero 3aBUCHUT IJIOTHOCTh OETOHHOU cMecu?

7. I1o kakuM MOKa3aTesIM ONPEEISIOT MapKy U Ipyniy OETOHHOM cMecu
1o ya000yKIaabIBA€MOCTH ?
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8. Kakue nmokazarenu BBOAAT B yCIOBHOE 0003HaUYeHHE OETOHHOI cmecu?
[IpuBenuTe npuMeEpHI.

9. Kak onpenenuTs Kj1acc OETOHA MO MPOYHOCTH Ha CxKATHE?

10. Ot yero 3aBUCHUT IIPOYHOCTH OeTOHA?

11. Kak onpeaenutb NpoYyHOCTh O€TOHA HEPA3pPYIIAIOIIMM METOOM ILia-
CTHYECKHX Aepopmariuii?

12. Kak ompenenuts MpOYHOCTh OETOHA YJIbTPAa3BYKOBBIM HMITYJIbCHBIM
MeToaoM?

13. Kakoil u3 npuMeHsieMbIX Hepa3pylIaoluX METOJA0B KOHTPOJIS MPOU-
HOCTH OeToHa 6oJiee TOYeH U mouemy?

14. KakoB kiacc ucneiTanHOro Bamu Oetona? PammonanbHas o0iacTh
€ro UCIOJIb30BAHUS.

15. Kak paccunTaTh HOPMHUPOBAHHYIO MPOYHOCTH O€TOHa B 28 CYTOK,
TBEpAEBIIETO 14 CYyTOK B €CTECTBEHHBIX YCIOBUSIX !
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JlabopaTtopHnas padota Ne 7 (6 1)
NCCJIEJOBAHUE BJIMSAHUSA BUIOA 3ATIOJIHUTEJLA
HA CBOMCTBA ¥ TIPUMEHEHME BETOHOB

Bonpocsl 10nycKka K BbINOJHEHUIO JIA00PATOPHOI padoThI:

1. Kakoit O6eton HazbiBatoT jierkuM? [lo KakuM OCHOBHBIM MOKa3aTelsiM
OTPENENSAIOT €ro puMeHeHue?

2. CrocoObI MOyYeHHSs JIETKOTO OeToHa.

3. Kakoe BnusiHME OKa3bIBAET JIETKHUM 3allOHUTENIb HA TEXHOJIOTMYECKUE
CBOMCTBa OETOHHOMN cMecu?

4. Kak moiy4uTh KpyMHOTOPUCTHINA O€TOH?

5. Kak nostyquts siueucToiii 0eToH?

6. Ha ocHOBe KakuX MUHEPATBbHBIX BSKYIIUX U I00ABOK MOITYYaIOT SUEH-
cteie OeToHbl? [IpuBecTr MpuMepsl Ha3BaHUSI TAKUX OETOHOB.

7. Kak BIMsI€T BUJ MCIOIb3yEMOTr0 MUHEPAIBHOTO BSXKYIIETO HA TEXHO-
JIOTHUIO TOJTYYEHUs S4EeucToro oetona’?

8. C ucrnoyib30BaHMEM KakKuX A00ABOK TMOJIY4alOT SYEUCThbIe OETOHbI?
[TpuBecty mpuMepsl Ha3BaHUSI TAKUX OETOHOB.

9. IlpuMeHeHre KOHCTPYKIIMOHHOTO JIETKOTO OE€TOHA, MO KaKuM IOoKa3a-
TEJISIM OLICHUBAIOT €0 () PEKTUBHOCTH?

10. [IpuMeHeHrne KOHCTPYKIMOHHO-TETIOU30JISILIMIOHHOTO JIEFKOTO OeTo-
HA, M0 KaKKUM IOKa3aTesIsIM OLIEHUBAIOT €ro 3 (HEeKTUBHOCTH?

11. [IpuMeHeHre TEMIOU30ISIIMOHHOTO JIETKOro 0eTOHa, M0 KaKUM MOKa-
3aTelisiM OLEHUBAIOT ero 3(HEKTUBHOCTH?

12. [IpuMeHeHre apXUTEKTYpHOro OeTOHa, MO KAaKUM IOKa3aTessiM Olle-
HUBAIOT ero 3 (HEKTUBHOCTH?

beToH — MCKYCCTBEHHBIM KAMEHHBIM MaTepUall, MOJYy4YaeMblidi B PE3YJIbTa-
T€ YIJOTHEHUS U TBEPACHHUS MOAOOPaHHON IJIACTUYHON CMECH, COCTOSALIEH U3
MHHEPAIBHOTO BSKYLIETO, BOJIBI, 3aIIOJIHUTEIIEH.

[lo cBoemy Ha3HaYeHHUIO OETOH YCIOBHO MOYKHO pa3JeiUTh HA CTPOM-
TeJbHbIH (KOHCTPYKIMOHHBIN, TPUMEHIEMBIN I IIOJyYEHUS HECYLIUX KOH-
CTPYKLHUHN: CTEHBI, IEPEKPHITUS, GYyHIAMEHTHI, THAPOTEXHUUYECKHE COOPYKEHNS,
JOPOYKHBIE TIOKPBITUS U T.X.; KOHCTPYKLHOHHO-TEIIOM30JALMOHHBIH, coYe-
TAIOUNil B cebe CBOMCTBA KOHCTPYKLMOHHOTO U TEIJIOM30JISIIIHOHHOTO MaTepH-
ana (OrpaKJaroImMe KOHCTPYKLUMH CTEH), TeNIOM30JSALMOHHBINA, OCHOBHOE
Ha3HAYeHHE KOTOPOTO — TEIUIO3aIUTa 3AaHUNA U COOPYXKEHHH, TpyOOIpOBOIOB
¥ TEXHOJIOTUYECKOT0 000pyAOBaHUs) U apXUTeKTypHbIH. [locneanuii nucnosns-
3yIOT JUIsl AeKOpUpoBaHus (acanoB, B JaHAMA(THOM Au3aiiHe (CKYJIBOTYPHI,
mMebenb, Ba3bl) U JU3aiiHE MHTEPHEPOB: CTEHBI, MOJI, MEPErOPOJKU IJi 30HUPO-
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BaHUs TTOMEIEHUM, KOJIOHHBI, HUIIH. APXUTEKTYpHbIA 0€TOH HamboJiee MoIy-
JSIPEH B «UHYCTPUATIbHBIX» CTUIISX: JTIODT, MUHUMAJIU3M U Xail-Tek.

VYcnoBus TBEpAEHUS, BUI MUHEPAIBHOTO BSXKYLIETO M 3allOJIHUTEIS, KO-
JIMYECTBO BOJIbI 3aTBOPEHUS MPEAONPEALISIOT CTPYKTYpY U CBOICTBa O€TOHA.
CrnepoBatenbHO, O€TOH COCTOMT W3 LIEMEHTHOTO KaMHS, 3€pPEeH 3arOoJHUTENS,
KOHTaKTHOTO CJIOSl MEXIAY HUMH M MOpP: BO3AYIIHO-3aMKHYTBIX, 0Opa30BaHHbIX
3a CUeT BOBJICUECHMS BO3/yXa MPH MEepeMElIMBaHUU O€TOHHOW CMECH, U KarluJl-
JSIPHO-OTKPBITHIX, MTOTYYEHHBIX B PE3YyJbTATE MCIAPEHUS BOJIbI, HE y4aCTBYIO-
HIed B peaKUuu rUApaTauy HEMEHTA.

B 3aBucuMocTH OT cpefiHel MIOTHOCTU OE€TOHBI KIAcCU(DUIIMPYIOT Ha TA-
xensie (2000 — 2600 kr/m®) u nerkue, woTHOcTHIO MeHbIe 2000 kr/m.>

Jlerkuit 6€TOH MOXKHO TIOJIYYHThH 3 CUET:

— MPUMEHEHUS JIETKOT0 KPYIMHOTO U (MJIM) MEJIKOTO 3amoiaHUTeNs (OeTOH
JIETKUM, IJIOTHBIN);

— OTCYTCTBUS MEJIKOTO 3alOJHUTENS U MHUHUMAJIBHOTO OTrPaHUYEHHOTO
pacxo/ia MUHEPAJILHOTO BSDKYIIETO (KPYITHOMOPUCTHINA OETOH);

— TOpU3ALMK MEK3EPHOBOIO ITPOCTPAHCTBA IIyTEM BBEICHHS ra30- U MEHO-
o0Opazyrommx 100aBOK ¢ 00muM 00beMOM 1op Oosee 7% (MOpU30BaHHBIN OETOH);

— TIOpHW3AIHM COCTaBa IO BCEMY 00BEMy C comepkaHueMm mop a0 85%,
IIPU YCIIOBUU OTCYTCTBUSI KPYITHOTO 3aMOTHUTENS (TUEUCTHIA OETOH).

B 3aBHCHMOCTH OT MPUMEHSAEMOTO MOPHUCTOTO 3AMOJHUTENS OETOH MOTy-
YyaeT Ha3BaHHE KepaM3UTOOETOH, arJIoNnOpUTOOETOH U T.1I.

CTyeHT 10/I2KeH TPUoOpPecTH HABBIKM:

— MBTOTOBJICHUSI OCTOHHBIX CMECEH Ha IMJIOTHOM U TIOPUCTOM 3aIlOTHUTEIISIX;
- ONpEeIeNICHUs MMOKa3aTeNIe KaueCcTBa JIETKOTO U TSHKEJIOT0 OETOHOB.
YMmenus:

- aHaAIM3WPOBAThH BIMSHKE BHUIA 3aTIOJHUATENS HA CBOMCTBA OETOHA;

- OIICHUBATH I10 OMPE/ICICHHBIM IMOKA3aTEISIM Ha3HAYeHUE OETOHOB;

Hcnoan3yembie npudopsl 1 000pyA0BaHHUE:

1. Becwr maGopaTopHsIe.

2. MepHbI€ CTEKIISIHHBIE IHJIMHIPHI.

3. MeTannndeckuii MPOTUBEHD JJI IPUTOTOBICHUSI OETOHHON CMECH.

4. Merannuyeckas ¢popMma-KyO Tpexrae3gosas ¢ pazmepom raesaa 100 x
x 100 x 100 mM — 3 .

5. JlJabopaTopHasi BUOPOTLIOIIAIKA.

6. Kamepa ecrectBeHHOr0 pexuMma TBepAeHus: Temmneparypa 18 — 20 °C,
BIIAYKHOCTB 95 — 98%. ['mapaBnuueckuii npecc.
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IHepeuyens I'OCToB u CTh:

1. CTh 1035-96. Cmecu 6eToHHbIe. TeXHUYECKUE YCIOBHUSL.

2.TOCT 10180-2012. beronsl. MeToapl ompeaenaeHusi MPOYHOCTU IO
KOHTPOJIbHBIM 00pa3iam.

3. CTb 1545-2005. Cmecu 6eTonHbIe METOIBI MCTIBITAHUA.

4. TOCT 12730.0-78. beronsl. O0ue TpeOOBaHUS K METOJIaM OIpeie-
JIEHUS IJIOTHOCTH, BJIAYKHOCTH, BOJOIOIJIOIIECHHSI, TOPUCTOCTH U BOJOHENPOHU-
[aEMOCTH.

5. CTb 1310 - 2002. beronsl. Knaccudukarus. OOIeTeXHUUECKUE TPE-
OoBaHwMsI.

6. 'OCT 25820 - 2014. betons! nerkue. TexHUUECKHE YCIOBUSL.

7.TOCT 10180 — 2012 beronsl. MeToabl onpeaeiaeHus TPOYHOCTH MO
KOHTPOJIbHBIM 00pa3iam.

8. I'OCT 18105 — 2010 beronsl. IIpaBuiia KOHTPOJISA U OLIEHKH TPOYHOCTH

9.TOCT 23732 — 2011 Bona st GETOHOB M CTPOUTEIBHBIX PACTBOPOB.
TexHnueckue ycnoBusl.

10. TOCT 7473 — 2010 Cmecu Oeronnblie. TexHuueckue ycaoBusi.

11.TOC 9758 — 2012 3anonHUTENN NOPUCTHIE HEOPTAHUYECKHE IS
CTPOUTENBHBIX Pab0T. MEeTOIbI UCTIBITAHUN.

12. TOCT 10181 — 2000. Cmecu 6etoHHBIE. METOABI UCHBITAHUIA.

13. CTB 1187-99. Beronsl nerkue. TexHuueckue ycaoBus.

14. ’OCT 25820 — 2014. beronsl Jierkue. TeXHUYECKUE YCIOBHUS.

Pe3ynbrarhl ucnbiTaHuii 3aHecTy B Tabnuity 7.1.

Ta6nuna 7.1. — Pe3ynbTarhl UCIIBITAHUM

Cpenuss miIoT- Cpenusisg IpOYHOCTh
2 Hacbimuas | Do Kospuuumenrt pes p
= HOCTH OETOHA, 0OeTOHA HA OCEBOE CXKa-
5| Bun3sa- IUIOTHOCTD 3 TETIOTPOBO/I-
g KI/ M THE B BO3pacTte 28 CyT,
S| MOJIHUTENA | 3alOIHHU- HOCTH O€TOHa, 2
ol 3 | Mapka JIETKOro Krc/cm®,
Z T, KI/M Bt/m-K
OeroHa Kiacc OeToHa
[leOenn
1 | mmoTHOI
TTOPOJIBI
2 | Kepamsur

1. OnpenesieHue HACHINMHOM IUVIOTHOCTH 3alI0JIHUTE el

JlaHHBIE IO HACHIITHOM ITIOTHOCTH 3arlOJIHUTENICH MOXKHO B3ATh M3 JIa0O-
patopaoit pabotbl No 1 (meOeHb MIOTHOW TOPHOM MOPOABI) U JAOOPATOPHOM
pabotel Ne 2 (kepam3ut ¢ppakuuu 5 — 20) UM ONPEACIUTH MO CIASAYIOIIEH Me-
ToAMKe. B3BemMBarOT MyCcTyI0 MEPHYIO €EMKOCTh 00bEMOM 2 JI, 3aTEM C BBICOTHI

59



10 cM HamoONHAIOT €€ OJHMM W3 3amoJHUTENed. M3mumek cpe3aroT CTaabHOU
JIMHEWKOMN BPOBEHb C KPasiMU U IPOU3BOAAT NOBTOPHOE B3BEIIIMBAHMUE.

HaCBIHHYI'O IIJIOTHOCTH pH paCC‘—II/ITBIBaIOT 110 (I)OpMYJ'IeZ
Py ="—">
V
rac m — MacCa MCPHOTO NUJIMHAPA C MAaTCPpUAIIOM, KT (r), mj; — Macca Iycroro

uunuHapa, Kr (r); V — oobem mummaapa, m° (em®), 1 v = 1000 ev?.
[TomyueHHble pe3ynbTaThl 3aHOCAT B TabmuILy 7.1.

(7.1)

2. IlpuroroBJ/ieHre 0eTOHHOM CMeCH,
omnpeje/ieHue CpeHeld MIIOTHOCTH OETOHHOM cMeCH

Jlis onpeneneHns BIUSAHUS KPYITHOTO 3aMOJIHUTENS Ha CBOWCTBA OETOH-
HOI cMecu 1 6eToHa B paboTe UCHOIB3YIOT MOPUCTHIN 3aNIOTHUTEND (KEPaM3UT)
U IUIOTHBIA (M3BECTHAKOBBIN 11€0€HB). 3aIllOJIHUTENb PEABAPUTEIBHO MTPOCEU-
BAIOT Y€pe3 CUTO € JuaMeTpoM oTBepcThs — 20 MMm. B kauecTBe MEIKOro 3amod-
HUTEJS NPUMEHSIOT KBApLEBBIM IIECOK, IIPOCESHHBIA YEPE3 CUTO C Pa3MEpOM
oTBepcTuda 5 MM. Pacxos necka Ha Kaxkablid coctaB — 2,56 Kr, nementa — 1,34 kr,
meons — 3,66 kr (2,5 1), kepamsuta — 0,895 kr (2,5 1), Bogsr — 660 r (m).

beToHHYIO CMECh NPUTOTABIMBAIOT B CIEAYIOIIEN NIOCIEI0BATEILHOCTH.

B3BemeHHble MaTEpHUalIbl IOMEINAIOT HA NPEABAPUTENBHO YBIAXKHEHHBIN
IIPOTUBEHb U NEPEMEIINBAIOT B TEUCHUE JBYX MUHYT 10 IOJyYEHHUS OJHOPOJI-
HOM Macchbl. 3aTEM IIOJIYYEHHYK0 CMECh 3aTBOPSIIOT BOJOM M TIIATEIBHO Iepe-
MELIMBAIOT TPU MUHYTBHI.

[lo cranmapTHON METOAMKE OIPENesSIOT IUIOTHOCTh OETOHHOW CMeEcCH.
Jljis 3TOTO MpeABapUTENbHO B3BEUICHHBIH MEPHBIA HUIUHAP o0beMoM 1 1 3a-
HOJIHAIOT OETOHHON CMEChIO U BUOPUPYIOT /10 MOSBJIEHUS LIEMEHTHOIO MOJIOKA.
[ToBepxHOCTD 3arjakuBarOT BPOBEHb C KPAsIMU, LIUIUHAP ¢ OETOHHON CMECHIO
B3BeIIMBAKOT. CPENHION TIOTHOCTH GETOHHOM CMECH Pey, KT/M? PACCUHTHIBAKOT
o ¢popmyiie:

Py =—— (7.2)

r7ie m — Macca MEpHOro LWINHJpa ¢ OETOHHOM CMECKIO, T'; 1 — Macca MEPHOTo
uMIMHApa 6e3 cMecu, T; V — 00beM MEPHOTO COCya, CM.

[TonyueHHbIH pe3ynbTaT 3aHOCAT B TabuIy 7.1.

N3 OetoHHON cMecH KaJO0ro cocTtaBa (OPMHUPYIOT MO TpHW oOpasia-
KyOuka ¢ pazmepom rpanu 100 mm. Uepes 28 cyTok TBEp/IeHUS B €CTECTBEHHBIX
yenoBusix (t = 18 + 2 °C, W = 95 — 98%) no Tpem o0pa3iaMm pacCUUTHIBAIOT
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IUIOTHOCTb, TEIJIONPOBOJHOCTh, CPEAHIOI HOPMHUPOBAHHYIO MPOYHOCTH Ha
c)KaTHe U ONpPEAEeNsIoT Kiacc OeToHa.

CpenHior0 HOpMHPOBAaHHYIO TIPOYHOCTH U KJIacC OETOHA MOKHO OIpe[ie-
JUTh paHbllle, HO HE MEHee 4YeM uepe3 7 CYTOK TBEpACHHUS B HOPMHUPYEMBIX
€CTECTBEHHBIX YCIIOBUSX, C IIEPECYSTOM Ha MPOYHOCTH B 28 CYTOK IO Jiorapud-
MHYECKOI 3aBUCUMOCTH:
g28

Ry = R, lgn ,

(7.3)

rie n — BpeMs TBepAeHus oopasuoB (cyT); R, — IpoyHOCTH 0Opa3IOB B 3TOM
BO3pacTe.

2.1. Onpenesienne cpeaHeil IVIOTHOCTH, TEIIONPOBOHOCTH, KJIacca 0eToOHA

Jlnist onipeienieHust cpeiHei MIOTHOCTU OETOHA HYKHO U3MEPUThH 00pasiibl
¢ morpemHocTbio 10 1 MM. Maccy 00pa3ioB onpeaeianTh ¢ NOTPEIIHOCThIO HE
ooxee 0,1%. Cpenrroto mIOTHOCTE OeTOHA Py, 5 KI/M> paccuuTaTh 1o Gopmyie:

_ m000
Pep = T
rae m — mMacca oopasia B r; V — 00beM o0pasua B M.
Paccuurath cpennee apudpmMeTnyeckoe 3HaYCHUE TUIOTHOCTH IO TPEM pe-
3yJbTaTaM M 3aHECTH TOJyYCHHBIN pe3yiabTaT B Tadimiy 7.1. ITo kepam3uToOe-
TOHY OTIPEAEIUTH KJIacc MO IMIOTHOCTH (Tabi. 7.2).

, (7.4)

Tabnuna 7.2. — Mapka kepamM3uTOoOeTOHA 10 TPOYHOCTH HA CXKATHE M CPEIIHEH
mrotHocTH (CTh 1187-99)

Bun kepam3utoberona | Kiacc mpouHoctu Ha cxxatie | Mapka 1o cpeiHeit IioTHOCTH
B 0,35 D 400 - D 500
Teruon30IsIIHOHHBII B 0,75 D 400 D 500
B1 D 500 — D600
B2 D 500 — D600
B 2,5 D 600 — D 1000
KOHCTPYKIHOHHO- B35 D 700 - D 1100
TEMION30/AIMOHHBI B> b 800 = D1200
B7)5 D 900 - D1300
B 10 D 1000 — D1400
B 125 D 1100 — D 1500
B 15 D 1200 - D 1700
B 20 D 1300 — D1800
KOHCTpyKIHOHHbii B 22,5 D 1300 - D1800
B 25 D 1400 — D1800
B 30 D 1500 — D1800
B35 D 1600 — D1900
B 40 D 1700 — D1900
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Koaddunument reronpooanoctu A, Bt/M-K paccuntbiBaror no gopmyiie:

A =116,/0,0196 +0,22p7, - 0,16, (7.5)

TJI€ Pep — CPEHSAS IUIOTHOCTD OETOHA, T/CM°.

Mexannyeckne cBOiicTBa OETOHA OLEHUTh CPETHUM 3HAUYCHUEM MPOYHOCTHU
Ha OCEBOE C)KaTHE B MPOEKTHOM BoO3pacTe (28 CyTOK), M0 KOTOPOMY, UCIOJIb3Ys
JaHHbIE TaOIUIBI 7.3, ONpeenuTh Kiacc OeToHa.

Jlnst ompeneneHusi cpeqHed MPOYHOCTH Ha CKaTUe Ha oOpasmax-KyOax
BbIOpaTh OMOPHBIE IPAHU, TAK YTOOBI CKUMAIOIIAsl CHJIa MIPU UCTIBITAHUU Oblia
HapaBJlieHa MapaJljIeNIbHO CJIO0AM YKJIagku OeToHHOM cMmecu B (opme. Jlunen-
HbIE pa3Mepbl 00pa3lloB U3MEPUTD C MOTPEIIHOCTHIO He Oosiee 1%. YcraHaBUThH
o0pasell Ha HIDKHIOKO TUTMTY TUIPABIMYECKOTO Mpecca U MOCTENEHHO Harpy3UTh
710 €r0 MOJHOTO pa3pyLICHUS.

CpenHIo MPOYHOCTL OETOHA HA OCEBOE CxKATHE R, Krc/cm?, MIla pac-
CUMUTATh 1O (HopMmyJIe:

F
R . =0—, 7.6
1 (7.6)

CoIc

rae o — MaciTaOHbI KO3()PUIMEHT AN MpUBENEHUS MPOYHOCTH OETOHA K
pOYHOCTH OeToHa B oOpasiax 6a3zoBoro pazmepa 150 x 150 x 150, a = 0,95;
F — paspymaromas Harpyska, (krc); 4 — miomaas oopasna, (cm>).

[To Tpem 3KCHEepUMEHTAIBHO MOJYYEHHBIM pe3yibTaTaM, UMEIOIIUM J0-
NyCTUMbIE OTKJIOHEHHUS OT cpeaHero 3HaueHuss He Ooznee 10%, paccuurtarhb
cpeaHee 3HaUeHHEe MTPOYHOCTH U 10 Talmiuie 7.3 onpeaenuTs Kiace OeToHa.

Tabnuua 7.3. — 3HaueHue cpelHel MPOYHOCTH KEPaM3UTOOETOHA Ha C)KaTue B
3aBUCHUMOCTH OT Kjacca o npoyHoctu Ha cxartue (CTh 1187-99)

CpenHsist IpOYHOCTH CpenHsist IpOYHOCTD
OeTOHa Ha C)KaTHeE Knacc 0erona 1o OeTOHA Ha Cc)KaTHeE Knacc 0etrona 1o

JUTSL TAHHOTO KJIacca | MPOYHOCTHU Ha CKa- | Ui JAaHHOTO KJlacca | MPOYHOCTH Ha CxKa-

OeToHa, THE OeToHa, THE
R cp..,krc/ cm? R cp..krc/ cm?

5,01 B 0,35 130,97 B 10
10,85 B 0,75 163,71 B 12,5
14,47 B1 196,05 B, 15
20,85 B 1,5 261,93 B 20
28.94 B2 296,05 B 22,5
32,74 B2)5 327,42 B 25
45,84 B 3,5 392,90 B 30
65,48 B5 458,39 B35
98,23 B7,5 523,87 B 40
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Ha ocHoBanumu IMOJYYCHHBIX 3KCIICPUMCHTAJIIBHBIX NAdHHBIX CICJIATh BbI-
BOJbI O Ha3HAYCHHUU HCCIICAYCMBIX OCTOHOB W BIIUSTHUH BuUJa 3aII0OJJHUTCIIA Ha
IMPOYHOCTh, CPCAHIOIO INIOTHOCTD U TCIIJIOIIPOBOAHOCTD OCTOHOB.

Bonpocs! 1151 32l THI BBINIOJTHEHHOM J1a00paTOpHOii padoThI:

1. Kak paccuuTaTh pacxoj KOMIIOHEHTOB Ha 1 M® GETOHHOM cMecH, ecin
M3BECTEH HOMUHAJIBHBIN COCTAB M0 Macce Uil o0beMy?

2. Kak onpenenuTh MIOTHOCTh OETOHHOM CMECH, OT YEro 3aBUCHUT 3TOT
1oKa3areib?

3. Kakoli moka3zaTelp ¥ MOYeMy YHCIEHHO OOJbIe: CPeaHssl IIIOTHOCTD
OETOHHOM CMECHU WM CPeAHssl IIIOTHOCTh OeToHa?

4. Tlouemy cBoiicTBa OETOHA OIPENENSIOT Ha 00paslax, TBEPAEBIINX 28 Cy-
TOK B €CTECTBEHHBIX ycJIoBUsAX? Kakue mapaMeTpbl XapakTepU3yrOT 3TH YCIOBHS?

5. 1o kakuM moka3zaTessiM OIpPEAENSIOT Kilace JIETKOro 0eToHa Mo Ha3Ha-
YEHUIO?

6. [loueMy 4MClIEHHOE 3HAUYE€HHUE CpEJHEH NPOYHOCTH OETOHa Bcerja
OombIIe 3HAYEHUS Kiacca?

7. ObocHy#Te U MIPUBEAUTE IPUMEPHI MPUMEHEHHS JIETKOr0 OE€TOHa B CTPO-
UTENIBCTBE B 3aBUCUMOCTH OT €T0 BUJIa IO HA3HAYEHUS.

8. O6ocHyiiTe U MpHUBEAUTE MNPUMEPHl MPUMEHEHHUS TSKEIOro OeToHa
B CTPOUTEIBCTBE.

9. Kakoe BiusHME OKa3bIBAET IJIOTHBIN 3alIOJHUTEh HA CBOWCTBA O€TOHA
U €ro NpuMeHEHUE?

10. Kakoe BnusiHME OKa3bIBaeT MOPHUCTHIN 3allOJIHUTENb Ha CBOWCTBA Oe-
TOHHOM cMmecH u 6eToHa?

11. Kak onpenenuTs CpeHIO MIPOYHOCTh OETOHA Ha cykaTHue?
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JlabopatopHas pabota Ne 8 (4 )
[MOJIYYEHUE, OIIEHKA KAYECTBA 1 IEKOPATUBHOCTU
3AIIUTHBIX ITYKATYPHBIX IIOKPBITHUH JIJIS OTAEJIKA
BHYTPEHHUX CTEH U ®ACAJIOB 3JIAHUI

Bonpocsl 1omycka K BbINIOJHEHHIO JIA00PaTOPHO padoThI:

1. Kakyro knaccugukanuo NOKphITUHA B 3aBUCUMOCTH OT Ha3HaueHUs! Bl
3Haere?

2. O6ocHyiiTe Ha3HAYEHHE M COCTAB MOKPBITHUI, UCTIONb3YyEMbIX IJIS Me-
TaUIMYECKUX M3IEIUA B 3aBUCUMOCTH OT IPEAINOJIaraéMblX yCIOBUW 3KCILTya-
TalUu.

3. O6ocHyiiTe Ha3HAYEHHE U COCTAB MOKPBITUM, MCIOJB3YEMBIX IS Jie-
PEBSHHBIX TOBEPXHOCTEN B 3aBUCUMOCTH OT IPEATNONATaEMbIX YCIOBUM IKCILTY-
aTaruu.

4. O0ocHyiTe Ha3HAYEHHE KOMIIOHEHTOB B COCTaBax JEKOPAaTHBHBIX
HITYKaTypOK.

5. Kakue ¢acannbie kpacku Bbl 3Haere, X Ha3Ha4eHHE, COCTaB, NOKa3a-
TEIN KayecTBa’?

6. Kakue acagnbie nekoparuBHble ITYKaTypKu Bel 3HaeTe, nx Ha3Haue-
HHE, COCTaB, II0Ka3aTeIn KayecTnBa?

7. Yo o01iero u B ueM OTIIMYMsl HauOoJIee UCTIONb3YEMBbIX (hacagHbIX JEKO-
PaTHUBHBIX IITYKATYPOK: «KOPOE», «<KAMEIIIKOBAs» U «MO3anIHAsN»?

8. Kakyro knmaccuukanuo 1eKOpPaTUBHBIX MITYKAaTypOK AJii BHYTPEHHUX
CTEH MO THUITy HAMOJIHUTENS, ONPEACIAIOMEro (GakTypy U TEKCTypy MOBEPXHO-
CTH, U BUJY UCIIOJIb3YEMOTO BsDKyIIero Bol 3Haere?

9. Kakue cnocoObl HaHEeCEHUs AEKOPATUBHBIX IITYKaTypok Bel 3Haere?

10. Kakoe mokpbiTHe Ha3bIBaloOT «(iokoBoe»? HMcmonb3yembie MaTepua-
JIbl, TEXHOJIOT WSl HAHECEHHUS, IPUMEHEHUE.

JleKopaTUBHO-3AIIUTHBIE IITYKATYpHBIE COCTaBbl MPEIHA3HAYECHBI IJId
MpUJIaHUsl JEKOPATUBHOCTH BHYTPEHHUM M HAPY>KHBIM MOBEPXHOCTSM CTEH, a
TAKXK€ 3alIUTHI OT PA3PYLIEHUS NOCIEAHUX, IKCIUTYAaTUPYEMBIX B YCJIOBHUAX I0-
CTOSSHHOM CMEHBI TEMIIEPATYPhl U BIAXKHOCTU. B 3aBUCMMOCTH OT MIPUMEHEHHS
B KQUE€CTBE MHUHEPAIBHOTO BSIKYIIETO, MPEMMYIIECTBEHHO HMCIOJB3YIOT THIIC,
U3BECTh (U1 OTIEIKH BHYTPEHHHUX CTE€H) WM MOPTIAHILEMEHT (B (acaaHbIX
cocraBax). JIeKOpaTUBHOCTh MOKPBITHIO MOKHO MPUAATh 32 CUET HCHOJIb30Ba-
HUS JAPOOJIEHOTO KaMHS OJTHO- WJIM MHOTOIIBETHOTO («KaMEIIKOBOE»), HaHEece-
HUS penbeHOTO pUCYHKA («(aKTypHOE») WIIH CHEIUATBHBIX IIBETHBIX (PIOKYI
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Ha KJieeBor cocTaB («(iokoBoe»). [locmeqnee mpeaHazHa4eHO TONBKO JJIS OT-
JEJIKW BHYTPEHHUX MOMEIIECHUN.

B kauyecTBe MENKO3EpHUCTBIX AEKOPATUBHBIX MATEPUAIIOB HMCIIOIB3YIOT
[BETHBIE KPOUIKH, MOJIYy4Ya€Mble U3 €CTECTBEHHBIX M MCKYCCTBEHHBIX MaTepHua-
JOB — TpaHUTa, KBaplMTa, aHAe3UTa, nuada3a, Mpamopa, OTICIbHBIX BHIIOB
IJIaKa, KEPAMUYECKON OKpalIeHHOW U 000#OKEHHOM TJIUTKU U IPYTUX MaTepu-
aJIOB yTeM UX APOOJICHUS WK TPaHyJsIMU U pacceBa 1o ¢pakiusam 0,31 — 0,8,
03-14ul,4-2_8mm.

JlpoGieHple TeKOpaTUBHBIE MaTepUaibl TODKHBI OTBEUATh TPEOOBAHUSIM
I'OCT 10268-70*, 'OCT 8268-74*, TOCT 5578-76*, 'OCT 10260-74*.

CTyaeHT 10/IKeH PUOOPECTH HABBIKM:

— HAHECEHUs Pa3JIMYHBIX IO CTENEHU JIEKOPATUBHOCTU W TEXHOJIOTHH
BBITIOJTHEHHUS 3alUTHO-AEKOPATUBHBIX MOKPBITUN 11 BHYTPEHHUX CTEH Ha OC-
HOBE THIICA U OTACIKH (hacaZoB C UCIIOIH30BAHUEM MOPTIIAH/IIEMEHTA;

— non0opa JAEKOPHUPYIOLIEro Marepuana B 3aBUCHUMOCTH OT Ha3HA4YECHMUS
MOMEIICHHUS.

Ymenus:

— BHU3yaJIbHO OIICHUBATH CTEIMEHb JEKOPATUBHOCTU U HAAECKHOCTH MOJIY-
YEHHBIX 3alUTHBIX TOKPBITHIA.

HNcnoab3yembie NpudoOpbI U 000pya10BaHKE:

1. Habop cur.

2. JlaBopaTopHbIe BECHI.

3. Cdhepuueckue yaniku (2 mir.).

4. ®opMmbl MeTayundeckue 4 X 4 X 16 cm (2 wr.).

1. U3roToBJieHHe ONBITHBIX 00Pa310B

OnbiTHBIE 00pa3ilbl, B 3aBUCUMOCTH OT MPEANOJaraéMbix YCIOBUH HKC-
IUTyaTalyy, MoTy4yaroT U3 TUIACTUYHBIX LIEMEHTHO-TIeCYaHbIX cMecel (dhacaaHbie
IIOKPBITHS) U TUIICOBOTO TECTA HOPMAJILHOM I'YCTOTHI (BHYTPEHHUE CTEHBI). [l
noJTyueHus: Tpex oOpas3ioB-0anouek pazmepoM 4 X 4 X 16 cM Ha ruapaBiIHye-
CKOM BSDKYIIEM, MOPTJIAHAILIEMEHTE, MCIOJIb3YIOT cienyromuii coctan: LI/I1 =
= 1:3 (mo macce), B/I] = 0,5. Pacxon niemenra coctasmuser 0,5 kr, mecka, mpoce-
SITHHOTO 4Y€pe3 CUTO C JUAMETPOM OTBEPCTUH 5 MM, — 1,5 KT 1 BOAbI — 250 ML

[IpocesiHHBIN MECOK BBICHINAIOT B CPEPUUYECKYIO YAIlIKY, JOOABISIOT Lie-
MEHT M TUIATEJIIbHO MEPEMEIINBAIOT B TEYEHUU 5 MHUHYT O MOJYyYEHHS OJHO-
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POJHOIM CMECH, 3aTeM BBOJAT BOJY U MEPEMEIIMBAIOT MOBTOPHO 10 00pa3oBa-
HUS TUTACTUYHOM MAacchl, KOTOPO 3aMOJHSAIOT MPEeIBApUTEIHLHO CMa3aHHYI0 3-X
THE3/10BY10 (hOpMYy, U YIJIOTHSIOT METOJOM IIThIKOBaHUs. [locie 3arnaxuBanus
MOBEPXHOCTh KAXKJOTO M3 TPEX 00pas3iloB ACKOPHUPYIOT BHICEBKAMH TOPHBIX I10-
poJ pa3HOil (hpakUuuU U I[BETA, CO3/AaBasi «KAMEIIKOBYIO» U «MO3aUYHYI0» (pak-
Typy J€KOPAaTUBHO-3aIIUTHOTO ciosl. [loaroroBnennyio TakuMm odpazom hopmy
MIOMEIIAIOT B CHEHUAIBHYIO KaMepy €CTeCTBEHHOro TBepaeHus (t = 16 — 20 C,
W =95 - 100%), obecrieunBaronIyt0 ONTUMAaIbHbIE YCIOBUS TUAPATALNUA TTOPT-
JaHALEMEHTA.

JIist M3roToBieHUs Tpex o00pasmoB-0ajouek Ha BO3IYITHOM BSIKYIIEM
HEO0OXOAMMO B35ITh | KI' CTPOMTEIBHOTO TUIICA M KOJUYECTBO BOJbI, COOTBET-
CTBYIOIIIEE HOPMAJILHOM T'yCTOTE THUIICOBOrO TecTa (JiabopaTopHas padota Ne 2).
B cdepuueckyro yaiiky HaiMBalOT pacuye€THOE KOJUYECTBO BOJbI, UCXOIS W3
3HAYEHUS HOPMaJIbHOW T'YCTOThI, BEIMYMHA KOTOPOIl BhIpaXKeHa B MPOIIEHTAX IO
OTHOIIIEHUIO K TUIICY, U TyJa *e€ BhICHIMAIOT 1 Kr rumnca. CMech NepeMennBaoT
70 OJJTHOPOJHOI'O COCTOSIHUSI B T€UEHUE OJHOM MUHYTHI. [IpeaBaputenbHo cMa-
3aHHYI0 (OpPMY 3aMOJIHSIOT MJIACTUYHONW CMECHIO U, JUJISl yAAJICHUs TMOIMAaBIIEro
IpU NEpPEMEIINBAHUN BO3yXa, BCTPAXUBAIOT 5 — 6 pa3. IloBepXHOCTh KaxKa0ii
OaIOYKN JEKOPHUPYIOT MyTeM HAHECEHUS pebe()HOTO PUCYHKA, KAMEHHBIX BbI-
CEBOK WJIM CTICIHAIBHBIX (DJIOKYJ Ha TIpEeIBapUTEIILHO HAHECCHHBIA HA TIOBEPX-
HOCTb OCHOBBI KJieeBol cocTaB (IIBA).

®opMy ¢ oOpa3liaMy MOMENIAIOT HA CTEJUIAXKHU NIl TBEPJICHUS B BO3/YIII-
HO-CyXUX ycnoBHsX. Uepe3 ceMb CYyTOK TBEpPACHUS 00pa3ibl OCBOOOXKIAIOT OT
¢dbopM, BU3YyaIbHO OIIEHWBAIOT COOTBETCTBHE TMOKPBITUN ICTETUYECKUM MU IKC-
IUTyaTallMOHHBIM TPEOOBAHUSM, ONPENIETSIOT 00JIaCTh UX UCIOJIb30BAHMUS.

JdcTeTHYecKHe TpeOoBaHUs. 3alIUTHO-ICKOPATUBHBIE OTAECIOYHBIE IO-
KPBITHS 110 BHEIIHEMY BHU]ly U LIBETY JOJDKHBI UMETh YCTAHOBIIEHHBIE TPOEKTOM
bakTypy W IIBET U COXpaHAITh WX B MPOIECCe dKCIUTyaTanuu 3aanus. Dakrypa
MOKPBITHSI MOXKET OBITH 21a0Kotl, Oyepucmoi u peavegrot. Ilon rmagkon dax-
TypO# MOAPa3yMeBaIOT MOBEPXHOCTH PA3IMYHOTO KJIacca IIEPOXOBATOCTH C BbI-
COTOM HEpOBHOCTEH 10 5 MM. Pa3sHOBUIHOCTH (aKTyphl «IOJI IIArPEHb»: TIa-
Kasi — C BBICOTOU HepoBHOCTeH Oosee 0,5 mm; menkozepauctas — 0,5 — 2 Mwm;
cpenHesepHucTas — 2 — 3,5 MM; KpynHo3epHuctas — 3,5 — 5 mMm. byrpucras
dakTypa UMeeT BBICOTY HEPOBHOCTEH Oosiee 5 MM: 10 8 MM — MeITKOOyTrpucTas,
8 — 12 MM — cpeaneOyrpucras, 6osee 12 MM — KpynHoOyrpucras. Penbednas
dakTypa xapakTepu3yeTcsi HAJIMYUEM B TOMNEPEYHOM CEYEHHH OTAEIOYHOIrO
ciost mpouis 3aAaHHON (OPMBI.
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JKCIIyaTallMOHHbIe TpebGoBaHusi. Hapy>kHble OTIENIOUHbBIE CIOU JOMIXK-
HBI OBITH TOCTATOYHO MPOYHBIMHU, TPEIIMHO-, BOJO,- MOPO30- M Ta30CTONKUMH,
HNapOHETIPOHUIIAEMbIMH, BOJOHEPOHHUIIAEMbIMH, 00J1a/1aTh JOCTATOYHBIM CIIETI-
JeHHEM C OCHOBaHHEM. B CBSi3u ¢ 3TUM, OTIEIOYHBIE MOKPBITHS HE JOJKHBI
UMETh TPEIINH, CKOJIOB, INIOTHOCTh YHAKOBKHM MEJIKO3EPHUCTOTO MaTepuaia Ha
JEKOPaTUBHOM MOKPBITUU AOJKHA cOCTaBIATh 70 — 75%.

Bonpocs! 1151 3a1IMTHI BHITIOJIHEHHOH JIA00paTOPHOM PadoThI:

1. Buasl nekopaTUBHO-3AIIUTHBIX COCTABOB, UCIIOIB3YEMBIX B paboTe.

2. CBOMCTBa JEKOPATUBHO-3AIUTHBIX IITYKATYPHBIX NOKPBITUNA, UCIIOJIb-
3YEMBIX JUIS HAPYXKHOM OTIENKHU 31aHUN.

3. CBOMCTBA IEKOPATUBHBIX COCTABOB, UCIIOJIb3YEMBIX B KUIIBIX, JETCKAX
Y CAHUTAPHO-TEXHUYECKUX ITOMELICHUSX.

4. O0ocHy#iTEe BUABI BSKYUIMX, UCHOJb3yeMble IS MOJIyUYEHHUS JEKOpa-
TUBHBIX IITYKaTypOK.

5.3a cyeT KakuxX TEXHOJIOIMUYECKHUX IMPUEMOB MOXXHO NpUAaThb 0OBEM-
HOCTb U peNbe(HOCTb OIITYKATYPEHHON NOBEPXHOCTH?

6. O6ocHyiiTe BBIOOP MUHEPATbHBIX BSDKYIINX, HCTIONb3YyEMbIX B paboTe.

7. CiocoObl puAaHus JEKOPATUBHOCTH OTAEIBIBAEMON TOBEPXHOCTH.

8. ObocHyiiTe peXUM TBEpAEHUS OTPOPMOBAHHBIX 00PA3LIOB.

9. Bunpl GakTypsl IOBEPXHOCTH, UCIIOIb3yEMBbIE B paboTeE.

10. ITo kakuM 3CTETUYECKUM TPEOOBAHUSAM OLIEHUBAIOT Ka4e€CTBO JEKOpa-
TUBHOIO MMOKPBITHS?

11.Tlo kakuM SKCIUTyaTallMOHHBIM TPEOOBAHUSAM OILICHUBAIOT KaueCTBO
JEKOPaTUBHOTO IOKPBITHSA?
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