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1 Aranutuyeckuii 0630p

beToH 3TO HCKYCCTBEHHBIM KaMEHHBIM Marepual, IOJIy4yaeMbld B
pe3ynbTaTe TBEPACHUS pallMOHAIBHO MOI00paHHOM, TIIATENIBHO MEPEMEIIaHHON U
VIUIOTHEHHONH CMECH CBIPBEBBIX KOMIIOHEHTOB: BSDKYIIIETO, 3alOJTHUTEICH,
3aTBOPUTENS M, MPU HEOOXOAMMOCTH, XMMUYECKUX 100aBoK. Jlo 3aTBepaeBaHuUs
Takasi CMECh Ha3bIBaeTCs OETOHHON CMECHIO.

OCHOBHBIM CBOWCTBOM OeTOHHOM CMecCH SABIIAETCS ee
Y0000YKIAdbI8AEMOCHb, T.€. CIIOCOOHOCTh NPUHUMATH OMNPENCICHHYI0 GopMmy,
pacTeKaTbCsl W YIUIOTHATHCS TI0J] JIEWCTBHEM COOCTBEHHOW MAacChl WA TIOJ
BHEIIHUM BO3JICHCTBUEM.

OCHOBHBIM CBOMCTBOM M TOKa3aTelieM Ha3HAueHUs OETOHa SIBJISETCS €ro
npouHocms, T.e. CIOCOOHOCTh BBIICPKUBATH ONpEICICHHBIE BHYTPECHHUE
HaIpsHKEHUS!, BRI3BAHHBIE BHEITHUMU Harpy3kamu 0e3 pa3pylieHusl.

OdeHb BaXHBIM MOKa3aTeeM SBISETCS 2¢hpexmusHocms cocmasa bemona,
KOTOpas TpEArojaraeT penieHne IBYX 3ajad: TEXHUYECKOW M SKOHOMUYECKOH.
D} dekTuBHBIM COCTaBOM OCTOHA Ha3bIBACTCS TaKOM COCTaB, KOTOPBIN
oOecrieuynBaeT BBHITIOJIHGHUE TEXHMYECKMX TpeOOBaHMA K  OETOHY TIpH
MUHUMAJIBHBIX 3aTpaTax. D¢PGEeKTUBHOCTh COCTaBa OETOHA 3aBUCUT OT pacxoja
[IEMEHTA, T.K. U OCHOBHbIE TEXHUYECKHE MOKa3aTeIn OETOHHON CMECH U OETOHA U
€ro CTOMMOCTb SIBJISIFOTCS (DYHKIIMEH OT pacxojia IeMEHTa.

1.1 ®akTOopHl, BIUAIONINE HA YA000YKIIaIbIBAEMOCTh OETOHHON CMECH

1.1.1 Koauuecmeo 600bi 3ameopenusi. CMecu ¢ OOJIBIIUM KOJIWUYECTBOM

BOJIbI 3aTBOPEHHUSI 00amaroT Oojiee  BBICOKOM TMOJBMXKHOCTBIO U MEHBIIICH
’)KECTKOCTBIO.

1.1.2 Buo ssxcywezo, e2o 8odonompedonocms. lIpu paBHBIX YCIOBHUAX

OCTOHHEIE CMCCH, IIPUI'OTOBJICHHBIC Ha MNEMCHTAax C MECHBIIICH HOpMaHBHOfI

I'yCTOTOMH, 00Jiee IOIBUKHBI.

1.1.3 Buo 3anoawumens 3anoMHUTENN C MEHBIIEH BOJONOTPEOHOCTHIO

00eCIeunBaOT JYUIyI0 yI000YKIaIbIBAEMOCTh OETOHHOM CMECH.



beTtoHHbIE cCMeCH, TPUTOTOBIICHHBIE HA TPAaBUHU U PEYHOM NECKE MPU MPOUUX
pPaBHBIX YCIOBMSIX 00JalaloT JMy4lIied ya000yKIaJabIBaEMOCThIO, IO CPABHEHUIO C
OCTOHHBIMU CMECSIMU Ha IIeOHE M TOPHOM TECKE, T.K.. 3allOJHUTEIN, UMEIOIIHNe
OKaTaHHylO0 (opMy 3epeH, o00JaZaroT MEHbIIEH MMOBEPXHOCTBIO  3€pEH,
CJIEIOBATEJILHO MEHBIIEH BOJOMOTPEOHOCTHIO (IS CMauWBaHUS MEHBIIEH
MOBEPXHOCTHU TPeOyeTCs] MEHBIIIE BOJIBI).

1.1.4 Haubonvwas kpynuocms 3anoanumensi. C yBeIMUEHUEM CPETHETO

JAaMeTpa 3€peH 3aloJIHUTEIEH YMEHBIIAETCSd  MX CyMMapHas  yAelbHas
MTOBEPXHOCTh u Tpedyemas ya000yKIIaIbIBAEMOCTh JIOCTUTAETCA MpHU
MEHBIIEM BOJOCOAECPKAHUM.

1.1.5 Coommnowenue meorcoy meaxkum u kpynuoim 3anoarumenimu (M/K).

Jlydmyro ynoGoyknaasiBaeMocTh moiydator 1pu  M/K,  olecneuuBaroiiem
ONTUMAJIbHOE COYETAaHWE IMYCTOTHOCTH W TOBEPXHOCTH.

Ecnu B cMecu 3anosHUTENEH HEAOCTATOYHOE KOJMYECTBO MEIKOU dhpakiuu,
TpeOyeMol I 3aNOJTHEHUST MEK3EPHOBOW MMyCTOTHOCTH KPYITHOTO 3aIlOJTHATEIS,
TO Takas cMech He OyaeT 00J1a1aTh TOCTATOYHOM Y1000YKIIaIbIBAEMOCTBIO.

Ecnu B cmecu 3amonHuTens OyaeT M30bITOK MENKOW (Ppakiuu, TO Takon
3aMoJHUTENb 00J1a7aeT OoJIbIel BOIONOTPEOHOCTHIO, T.K. BO3pacTaeT CyMMapHas
MOBEPXHOCTh CMAYMBAHUS U 3TO MPUBOJUT K CHUKEHUIO YI000YKIIaIbIBAEMOCTH.

1.1.6 Koauuecmso UEMEHNIHO20 _mecma. VBeanueHue KoJaudecTBa

IIEMEHTHOTO TecTa ¢ TnocTosHHbIM B/l mpuBoauT K  yJIydIlIEHUIO
yA000YKJIaIbIBAEMOCTH.

1.1.7 Hobasxu IIAB. Brenenue miactudunupyromux go6asok [TAB B 0Oe-

TOHHYHO CMCChb CHHMXKACT CC BOI[OHOTpe6HOCTB, qTo IIpu OAMHAKOBOM

BOAOCOACPIKAHNH ITO3BOJISCT IMMOJYUYUTD JTYUIIC YKIIaAAIBACMBIC CMCCH.

1.2 ®akTOpHI, BIUAIONINE HA POYHOCTH OETOHA

1.2.1. Axmusnocms uemenma. B OOMHAKOBBIX cocTaBax 0OoJjiee BBICOKas

aAKTUBHOCTH BSDKYIIIETO 00€CIeunBaeT OOJBITYI0 TPOYHOCTH O€TOHA.



1.2.2 Kauecmeo s3anonnumeneti llpu BceX paBHBIX YCIOBUAX OETOHBI,

IIPUTIOTOBJICHHBIC HAa MaTCcpUaJax Jy4dIOCro Ka4dcCTBa, O6J'IaI[aIOT MOBBIIIICHHOM
IMIPOYHOCTBIO.

1.2.3 Coomnowenue uacmeu 600vl u uemenma 6 cmecu no macce (B/L wiu 1l/B)

YBenuuenue OTHOCHUTCIIBHOT'O COACPKaHUA BOJbI IIOHMN>XKACT BSKYIIYTO
CHOCO6HOCTB OCMCHTHOI'O KJICA W CHMIKACT IIPOYHOCTH HECMCHTHOI'O KaMHs, YTO
HpI/IBOI[I/IT K CHUJKCHUIO HpO‘IHOCTI/I 6CTOHEI.

Ry = AR, (/B + b)

1.2.4 Bospacm 6emona [Ipy TOJIOKUTENBHBIX TEMIEpaTypax u

JIOCTATOYHOM  OTHOCHUTEIIBHOM  BIAQXHOCTH  Cpelbl  OCTOHBI  TBEPACIOT

IIPOAOJIKUTCIIbHOC BPCMA, HCIIPCPBIBHO YBC/INYKUBAA CBOIO ITPOYHOCTD.

1.3 ®akTopsl, BIusAONIKe Ha 3)PEKTUBHOCTH COCTaBa OETOHA

1.3.1 Kauecmso 3anonnumeneri Hu3koe KauyecTBO MaTepUaioB MPUBOJIUT K

CHMKCHUIO IMPOYHOCTH 6€TOHa, qTo MMPpUXOJUTCA KOMIICHCHPOBATb
JOITIOJIHUTCIIBHBIM PAaCX0Jd0M ICMCHTA.

1.3.2 Buo saicyueco. llpumeHeHHE BSHKYIIETO C  TOBBIIICHHON

BOJIONIOTPEOHOCTHIO TPUBOIUT K OOJIBIIIEMY PAcXOdy €ro B OCTOHE.

1.3.3 Haubonvwas xpynuocms zanonnumens. Jas OSTOHOB ¢ OOJBIIMM

CPEIHUM [IMaMETPOM 3€pEeH 3aloJHUTENs TpeOyeTcs MEHbIIE ILEMEHTa, T.K.
MEHbBIIIasi CyMMapHasi MOBEPXHOCTb TpeOyeT MEHbIIE IEMEHTHOTO TecTa s
CMAa3KH 3TOM ITOBEPXHOCTH.

1.3.4 Axkmusnocmb ss2icyuge2o. ITOT PaKTOp OMPEACISIET PACXO/l IEMEHTa U

CTOMMOCTH OeToHa. Jlydiue pe3ynbTaThl MOMYYalOTCS MPYU aKTUBHOCTH IIEMEHTA,
oOecrieunBarOIIe TOJydeHUE 3aJaHHOW TMPOYHOCTH OETOH TIPU BEIUYHHE
II/B < 2,5, v He NpUBOASAIICH K CHIDKSHHIO pacxoja IIeMEHTa HIKE MHHUMAIILHO
JIOTTYCTUMOTO 3HAYCHHS, OOECIEUMBAIOIIECTO TIOJYUYCHHE TIUIOTHOM CTPYKTYpPHI
OeToHa.

1.3.5 Coomuowenue mexncoy meakum u kpynuwvim zanoanumenamu. Couera-

HUe (Qpakuuii 3amnonHUTeNs B OETOHE JOJKHO OBbITh ONTUMaJbHBIM. [lpu



HEJIOCTATKE MEJIKOIO 3aIllOJIHUTENS. MEK3EPHOBYK) IIYCTOTHOCTh KPYIIHOTO
3aMOJIHATENS] TPUXOAUTCS  3alONHATh LIEMEHTHBIM TECTOM [UIsl OOecredeHus
IJIOTHOM CIIMTHOM CTPYKTYpPBI OE€TOHA.

[Ipy H30BITKE MEJIKOrO 3alOoJIHUTENS  YBEJIMYUMBACTCA CyMMapHas
MOBEPXHOCTH 3aMOTHUTEIS, ISl CMa3Kh KOTOPOU TpedyeTrcs 0oJibliie IEMEHTA.

1.3.6 Buo zanonrnumens. B OETOHHBIX CMECSX, IPUTOTOBJICHHBIX HA TPaBUU

TpeOyeTcss MEHbIIE IIEMEHTHOTO TecTa i OOBOJAKMBAaHUS 3€PEH 3aMOJHUTEIS,
KpOME TOTro, rpaBuil 001a1aeT MeHbIIEH BOJONMOTpeOHOCThI0. OHAKO, TPOYHOCTh
CUEIJICHUS] [IEMEHTHOTO KaMHS C TJIaJIKOM MOBEPXHOCTHIO TpaBUS HUXKE, YEM C
MOBEPXHOCTBIO IIEPOXOBATOrO WIEOHS, CJIEIOBATEIBHO 3TO OTpaKaeTcd Ha

IIPOYHOCTH OeToHa.

2 Knaccuduxaius 0ETOHHBIX cMeceil 1 0ETOHOB, TEXHUYECKHE TPeOOBaHUs,

MNpCaABABILICMBIC K HUM

2.1 TpebGoBanus k 6eTOHHBIM cMecsiM peraamenTupyroTes 'OCT-7473.
[To cTeneHn rOTOBHOCTH OETOHHBIC CMECH TTOAPA3ACIIIIOTCS:
- Ha OeTOoHHBIE cMecu ToToBbIe K ynotpedienuto (bCT);
- 6eronnsie cMecu cyxue (BCC).
B 3aBucuMmocTH OT mokazarensi ymoOOYKIaIbIBAEMOCTH OCTOHHBIC CMECH
JIENATCA Ha 3 TPYIIIIbL:
- ceepxxkecTkue (CXK);
- )xectkue (K);
- noaBxHbIe (IT).
['pynmbl aeisaTcs Ha MapKH 10 YA000YKITaIbIBAEMOCTH:
- CBEPXKECTKHE CMECH:
CX 3 —xxectrocThio JK >100 c;
CXK?2 - K=51-100c;
CK1- K =50 u MmeHee cexyH]



- XKECCTKHEC CMCCHU:

K 4 — xectrocThio XK =31 — 60 c;

XK3- K=21-30c¢;
K2- K=11-20c¢;
X1- K=5-10c¢c

- IOABIKHBIE CMECH:
IT 1 — xxectrocThio XK = 4 ¢ 1 MmeHee, moaBMKHOCTEI0O OK =1 —4 cMm;

IT 2 — moxaBmwxHOCTRIO OK =5 -9 cMm;

I13 - OK=10-15cmMm;
14 - OK=16-20 cm;
I15- OK =21 cM u Oosee

2.2 Texunueckue TpedoBanus k 6eronam (I'OCT 266333)

KauecTBo 6ETOHOB OIIECHMBAETCS CIICAYIOIIMMHU MTOKA3aTEISIMU:

- MPOYHOCTH OETOHA Ha CXKATHE U PACTSIKEHUE;

- MOPO30CTOMKOCTb;

- CpeHsis TTIOTHOCTH;

- BII&YKHOCT;

- BOJIOTIOTJIOIIEHUE;

- MIOKA3aTeNH MOPUCTOCTH;

- ICTUPAEMOCTH;

- nehopmaruu ycajaku v moja3y4ecTH;

- XapaKTePUCTUKH TPEIITMHOCTONKOCTH | JIp.

[IpouHocTs O€TOHA B TPOEKTHOM BO3pacTe XapaKTepu3yeTcs KiaccaMu
MIPOYHOCTH Ha CKAaTHE, OCEBOE PACTSKEHUE U PACTSIKEHUE MPU U3THOE.

Kmaccom ©OeTOHa 10 TIPOYHOCTH HA3bIBACTCS TapaHTHPOBAHHOE C
obecrieueHHOCTRIO 0,95 3HadueHWe NPOYHOCTH OETOHA 33 KOHTPOIHPYEMBIH
MIEPHUO/I, TIPUBEACHHOEC K HOMUHAIILHOMY PSTY.

J{1s1 GETOHOB YCTAHOBJICHBI CJICTYIOIINUE KIACCHhI:

- 10 Mpo4HOCTH Ha cxatue B3,5; B5; B7,5; B10; B12; B15; B20; B25; B30; B35;
B40; B45; B50; B55; B60; B65; B70; B75; B80 (monyckaercs B22,5 u B27,5);



- 110 IpOYHOCTH Ha oceBoe pactsokenne B0,4 - B4,0 (epes 0,4 MITa);
- 110 IPOYHOCTH Ha pacTsikeHue npu u3ruode By0,4 - By,8,0 (wepes 0,4 MIla).

Jlnst 6eTOHOB KOHCTPYKIIUH, MOJBEPraronuxcsi B Mpolecce dKCITyaTaluu
MOTICPEMEHHOMY 3aMOPAXMBAHUIO W OTTAaMBAaHUIO, HA3HAYAIOTCS MAapKd I10
Mopo3octoiikoctu: F50, F75, F100, F150, F200 — F1000 (uepe3 100 ukiioB).

Jlnsi GETOHOB KOHCTPYKIMH, K KOTOPBIM THPEIBSBIAIOTCS OrpaHUYCHUE
MMPOHUILIAEMOCTH WJIM MOBBIICHHON  IJIOTHOCTH W KOPPO3HMOHHOM CTOMKOCTH,
Ha3Ha4aloT Mapku 1o BogoHenponunaemoct: W2 — W20 (uepes 2%).

2.3 YcnoBHbIe 0003HAUEHUSI OETOHHON CMECH MPU 3aKa3€ JOJKHBI COCTOSITh
U3 COKpAIllGHHOr0 00O3HaueHUs OCETOHHOM CMeCH C YKa3aHUEeM CTENeHHU
rOTOBHOCTH, THMa OeToOHa MW €ero Kijacca MO0 TMPOYHOCTH, MapPKUA IO
yI00O0YKIIaIbIBAEMOCTH, MOPO30CTOMKOCTH ¥ BOJOHETPOHHUIIAEMOCTH, CpEIHEH
IJIOTHOCTH (JIJ151 JIETKOT0 OeTOHA) U 0003HAUEHHUSI IEUCTBYIOIIETO CTaHIapTa.

Ilpumep yCIOBHOTO 00O3HAYEHHUS TOTOBOM K YMOTPEOJICHHIO OETOHHOU
cMecu Tspkenoro Oerona kiacca B 25, mapku mo ynoboyknaasiBaemoctu 11 1,
Mopo3zoctoitkoctu F 200 u Bomonenponunaemoctu W 4:

BCI" B25 I11 F200 W4 T'OCT 7473 — 97.

To >xe, 6eTOHHOI cMecH, TOTOBOM K yHOTPEOJICHHIO, JIETKOro O€TOHa Kiiacca
B 12,5, mapku mno ymoOoykmaneiBaemoctu II 2, moposzoctoitkoctu F 200,
Bogonenponurnaemocta W 2, cpeaneit mmotHoctr D 900:

BCI' B12,5 112 F200 W2 D900 I'OCT 7473 — 97.

3 MeToauKH UCIIBLITaHHI

3.1 Ouenka yno00yKJapIBaeMOCTH OETOHHONU CMECH

Y 1060yK1a1pIBa€MOCTh ATO CIIOCOOHOCTh OETOHHON CMECH PACTEKaThCA,
MPUHUMATH OMPEICICHHYIO (OPMY M YIIOTHITHCS IO JCHCTBUEM COOCTBEHHOM
MacChl HJIM BHETTHUX (haKTOPOB.

Y 1060yK1aIpIBa€MOCTh XapaKTepU3yeTcs )KeCTKOCThIO JK B CEKyHAaX U
noABMXHOCTHIO [, oleHnBaeMon BennunHou ocaaku konyca OK B caHTHMeETpax.

3.1.1 OmpeneneHue NOABMKHOCTH OETOHHOM cMecH



Omnpenenenre ocagku KOHyca OETOHHOM cMecH TPOU3BOISAT B CIEAYIOLIEM
HOPSIZIKE.

[lepen HavamoM UCHBITAaHUS BCE TMOBEPXHOCTH, COIPHUKACAIONIMECS C
OCTOHHOM CMECHIO B MIPOIIECCE UCTIBITAHUSI, HEOOXOANUMO OUYUCTUTh U YBIIAKHUTD.

dopMy-KOHYC yCTaHaBIMBAIOT HAa METAUIMYECKYI0 TIOBEPXHOCTh M
3aMOJHSIOT €ro OETOHHOM CMEChl0 4Yepe3 BOPOHKY-HAacaJKy B TpHU CJOA
OJIMHAKOBOM BBICOTHI. KaXJIplii ClOM yIJIOTHAKOT 25 yaapamMyu METANTAYeCKOU
mTHIKOBKM. KOHyc BO Bpemsi YIUIOTHEHUS AOJKEH OBITh IUIOTHO TPHXKAT K
METAJUIMYECKON TOBEPXHOCTH.

[Tocne ymmoTHeHUs: OETOHHOM CMECH B KOHYCE HAacaJKy CHUMAIOT, U30BITOK
CMECH VyAAJAI0T, TMOBEPXHOCTh 3arjiakuBaroT. 3areM (GOpMY CHHUMAIOT
BEPTUKAJILHO BBEPX MW YCTAaHABIMUBAIOT PAIOM C OTHOPMOBAHHOM KOHYCOM
OETOHHOMN CMECH.

Ocaaxy KoHyca OETOHHON CMECH ONPENEeNsIOT, YKIaIbIBasi METaJUTMUECKYIO
IITBIKOBKY Ha BepX (DOPMBI-KOHYCA U U3MEPSIS PACCTOSIHUE MEXKTY IITHIKOBKOU U O
BEPXOM OETOHHOW CMECH.

3.1.2 OnpexaeneHue KeCTKOCTH OETOHHON CMECH

KectkocTh OETOHHOW CMECH XapaKTEepU3yeTcsi BpeMEHEeM BHOpaiuud B
CEeKyHJaX, HEOOXOJMMBIM IS BBIPABHMBAHUS W JOCTHIKEHHUS ONpEIEICHHOM
CTENIEHU YIJIOTHEHUS] OETOHHOW cMecH B MpUOOpe ISl ONPEAEIICHHS )KECTKOCTH.

[Ipu mnpoBeneHWM HUCHBITAHUM MPUOOP TOMENIAIOT HAa BHUOPOIUIONIANKY,
YCTAHABJIMBAIOT U JKECTKO 3aKPEIUISIIOT B IITATHUBE JAUCK. B MUIMHAP MOMENIaloT
dbopMy-KOHYC ¢ HacaJkou. 3amoJIHEHUE KOHyca OETOHHOM CMEChIO U YIUIOTHEHHE
€€ MPOU3BOIUTCS TaK ke, KAK U MIPU OMPEIeICHUH 0CaIKU KOHyca (B 3 mpuemMa
CO IITHIKOBAaHUEM KaXJ0T0 CJI0sl 25 pa3).

3arem GpopMy-KOHYC CHUMAIOT, TOBOPOTOM IIITATUBA TUCK YCTAHABINBAIOT

HaJl OT(OPMOBAHHBIM KOHYCOM OETOHHOW CMECH M TIUIABHO OIYCKAalOT Ha
MOBEPXHOCTh OETOHHOM CMECH.

Jlanee OAHOBPEMEHHO BKJIIOYAIOT BHOPOIUIOUIANKY M CEKyHIOMEpP H

HAO0JIIOIAIOT 3a BRIPABHUBAHUEM U YIIJIOTHEHHEM O€TOHHOM cMecu. BubpupoBanue



MPOJIOJDKAIOT JI0 TEX TMOp, TOKAa HE HAYHETCS BBIJCICHHE IIEMEHTHOTO TECTa W3
JOOBIX JBYX OTBEPCTHM IUCKa. B ATOT MOMEHT BBIKIIOUAIOT CEKYHIIOMEP U
BuOpatop. [lomyueHHoe BpeMsi B CEKYHJIaX XapaKTEpPHU3YeT KECTKOCTb OETOHHOM
CMECH.

3.2 Onpenenenue cpeaHeit MI0THOCTH OETOHHOM CMECH

[TnoTHOCTH OeTOHHOM cMecu onpeaesiercs mo 'OCT 10181.2.

JIy1st ipoBeIeHUs UCTIBITAHUN MPUMEHSIOT ITMIHHAPUISCKAC METAJUTMICCKUE
COCY/IbI (EMKOCTb KOTOPBIX 3aBUCHUT OT KPYITHOCTH 3aIIOJTHUTEIS).

[I10THOCT, OETOHHOW CMECH XapaKTEePU3YeTCS OTHOIIECHHEM MacChl
YIUIOTHEHHON OETOHHOM CMECH K €€ 00beMy.

[lepen mpoBeAeHHEM HCTBITAHUNA METAIMYECKUN IMIIMHJIP B3BEIIUBAIOT,
BHYTPECHHIOIO MIOBEPXHOCTh OUMINAIOT M YBIAKHSIOT. 3aTeM Ha MIJIUHIP HAICBAIOT
HACAJIKy-BOPOHKY M YKJIaJbIBAIOT OETOHHYIO CMECh B JIBa MpUEMa C U30BITKOM, CO
MITHIKOBAHMEM KaXJOTO CJI0d METaUIMYecKOoW IIThIKOBKOM. Jlanee cocyn co
CMEChI0O U HACAJKOM YCTAaHABJIMBAIOT B IIEHTPE BHUOPOIUIOMIAJKH U YIUIOTHSIOT
BUOPUPOBAHUEM (TpOAOIKUTETHHOCTD BUOPUPOBAHUS 3aBUCHUT oT
yA000YKIIaIbIBAEMOCTH CMECH ).

[Tocne ynmiaoTHEHHs] CMECH IWJIMHIP CHUMAIOT ¢ BUOPOIUIONIAAKH, HACAIKY
yOHMparoT, U3MUIIEK CMECH YJaJSIoT, MOBEPXHOCTh 3arjIaKUBAIOT U MPOU3BOJISAT

B3BCIIIMBAHHUC.

[TnoTHOCTH GETOHHOM cMecH P, KI/M° BBIYHCIISIOT 110 (OpMyIIe:
_m—m
P o \V , (l)
rIe m — macca HWIHHIpa ¢ OETOHHOW CMeChIo, T;
mj; — Macca ImyCcToro MWIMHIPA, T;
V — 00beM MEPHOTO IUITUHAPA, 1.
3.3 OmnpexneneHue mnpenena MNPOYHOCTH MPU CRATUM MO KOHTPOJIBHBIM
obOpasmnam
OmnpeneneHre MPOYHOCTH OETOHA COCTOMT B HM3MEPEHHH MUHUMAIIbHBIX

YCWINM, pa3pyllalolIUX KOHTPOJIbHBbIE OOpaslibl O0eTOHAa MPH UX CTATUYECKOM
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Harpy>K€HUM C TIOCTOSHHOW CKOpPOCTBIO pOCTa HAarpy3kd M MOCIEIYIOIIEM
BBIYMCIICHUH HANPSKEHUW MPU 3TUX YCUJIUAX B IOJIOXKEHUU YHPYrod padoOThI
Marepuara.

Omnpenenenre MPOYHOCTH Ha CXKAaTHE MPOU3BOAUTCS Ha oOpa3nax-kyOax
pasmepom rpanu 70, 100,150, 200 u 300 mM; nmpu3aMax KBaJApaTHOTO CEUCHUS U
HUWIMHApPAX Pa3IMyHOTO pa3mepa. 3a 0a30BbIA 00pasel] MpU BCEX MCIBITAHUAX
IPUHUMAIOT KyO ¢ pazmepoM ceueHus 150 mm.

[Ipu M3roTOBIEHUH KOHTPOJBHBIX 00pa3lloB (POPMBI 3aMOIHSIOT OETOHHOMN
CMEChIO cJosiMU BbicoTOM He Oonee 100 mm. Kaxzaplid cioil  yHIjaOTHSIOT
mThiIKOBaHUEM (1 ynap MeTaminyeckoi MTHIKOBKY Ha 10 cm?).

[Tpu ucnonb3zoBaHNM OETOHHOM CMECH NOJBHKHOCTBIO MeHee 10 cm mnu
*KecTkocThio MeHee 10 ¢, GopMy co cMmechli0 3akpeliiioT B LEHTpE
BUOPOIUIOMIAIKM U JOMOJHUTEIBHO YIUIOTHSIOT CMECh BHUOPHpPOBaHHEM [0
IOJIHOTO YIUIOTHEHHUS, XapaKTepU3yeMOro MpeKpalleHueM ocelaHusi OeTOHHOMN
CMECH, BBIPDABHMBAHMEM IOBEPXHOCTH, MOSBICHUEM Ha HEH CJI0S IIEMEHTHOIrO
TECTa ¥ NPEKPALLIECHUEM BBIJICIEHUS y3bIPbKOB BO3AYyXa.

[Tpu u3roroBneHun oOpa3loB U3 OETOHHON CMeCH KecTKOoCThio Oojee 10 ¢
YVIULIOTHEHHE  HEOO0XOAMMO TMPOU3BOJAUTH C  KCIOJB30BAaHUEM  IPUTPY3a,
oOecneunBaronieM aasnenne 4+0,5 klla.

[locne OKOHYaHWS YKJIAQOKU M YIUIOTHEHUS OETOHHOW cMmecu B (opme
BEPXHIOIO TOBEPXHOCTh O0Opa3lla 3ariaxkuBaioT MacTtepkoMm. Ha oOpasis
HAHOCUTCS MapKUpOBKa, HE TMOBpEeXJawlas oOpa3el, ¥ He BIUAOMas Ha
pE3yIbTaThl UCIIBITAHUM.

OOpasupl, npeaHa3HauY€HHBbIE JUIsI TBEPACHHUS B HOPMAJIBHBIX YCJIOBHSX,
MOCJI€ U3TOTOBJIEHUS A0 pacnaiyOiauBaHus XpaHAT B (hopMax, HAKPBITHIX BIaXKHON
TKaHbIO WJIH APYTMM MAaTE€pUaIoM, HUCKIIOYAIOIIUM BO3MOYKHOCTh HCIIAPEHUS
BJIard, B MOMEILEHUHN C TemmepaTypou 20+5 °C, a 3arem mocie pacnainyOKu BO
BJIQYKHOM Ccpesie 10 MOMEHTA UCTIbITAHUS.

VICIIBITAHMS TIPOBOATCS B IIOMEIICHHUSX C TEMIIepaTypoii Bo3myxa 20+5 °C,

U OTHOCHUTEJILHOM BJIAXKHOCTHIO HE MeHee 55 %.
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[lepen ucnbiTanrem o0pasibl OCMATPUBAIOT C LEIbIO BBIABICHUS AE(PEKTOB
BUJIE OKOJIOB pedep, pAKOBUH U BKIIFOUEHHUW U BBIOPAKOBBIBAIOT.

Ha oOpa3uax, mpenHa3HayeHHBIX Ul HMCHBITAHUS OTMEYaloT TpaHH, K
KOTOPbIM OyAyT NPWIOXKEHbl YCWIMS B MpoLecce HCObITaHus (padbouue
HOBEPXHOCTH) U MIPOU3BOJAT UX U3MEPEHHE C MOTPEIIHOCTHIO HE OoJiee 1 MM.

Ilepen ycraHoBkoW oOpa3lla Ha TMpecc YIAISAT 4YacTULbl O€TOoHa,
OCTAaBIIErOCs OT MPEABIIYIINX UCITBITAHHM.

[Tpu ucnbliTaHuM Ha ckaTue oOpas3el] yCTaHaBIMBAIOT OJHOM U3 pabouyux
ITOBEPXHOCTEN B IIEHTPE HWKHEW OTNIOPHOM ILIUTHI IIPECCA U COBMEIIAIOT BEPXHIOKD
IUTUTY C BEPXHEH rpaHbio 00Opasna.

Harpyxxenue o00pa3lioB NPOU3BOAST HENPEPHIBHO CO  CKOPOCTHIO,
00€eCleynBaONIe MOBBIIIEHUE PACYETHOrO HANpsHKEHUsT B oOpasle A0 €ero
noiHoro paspymenus B npexenax 0,6+0,4 Mlla/c. IIpoaomKuTeaIsHOCTD
Harpy>keHust ojiHoro oopasia ne mexnee 30 c.

MakcumanbHOE ycuiiie, JOCTUTHYTOE B MPOLIECCE UCTIBITAHUS, TPUHUMAIOT
3a pa3pylaollyl0 Harpy3Ky M 3alKChbiBalOT B KypHaje. Pa3pymeHHslil oOpasery
OCMAaTpPUBAIOT U OTMEYAIOT B JKypHAJIe XapaKTep pa3pylICHUs, HaJuYhe KPYIHbIX
pPaKkoBUH M KaBepH BHYTpU oOpa3la, KOMKOB IJIMHBI, CJIE€IOB PACCIOCHUS U T.II
Pe3ynbTarhl HUCHBITAHUSA TAKUX 00PA3LOB HE YUUTHIBAIOTCS.

IIpounocts GeTona B MITa (krc/cM?) BEIUCIAETCS ¢ TOYHOCTHIO 710 0,1

MITa (1 krc/cM®) IpH HCIIBITAHUSX Ha CXKATHE TI0 (hopMyIIe:

P
Rb = E (94 ’ (2)
rne Rp— npounocts Oetona, MIla (KFC/CMz);
P — pa3pymaromas Harpyska, H (xrc);
F — rIowaap cedeHns 06pasia, Mm> (cM°);
0l — MacIITaOHBIN KO3 GUIIUEHT Tl MPUBEICHUS POYHOCTH OETOHA B KOH-
TPOJBHBIX 00pa3Iax K MpOYHOCTH OETOHA B 00pa3iax 0a30BOro pazme-
pa u popmbl (Ipu UCTIOTIB30BAaHUH KyOOB ¢ pazmepom pedpa 100 mm
a=0,95).

12



4 XapakKTepUCTUKH  HUCIOJB30BAaHHBIX  MaTapuaJioOB U METOJUKA
BBITIOJIHEHUS JTA0OPATOPHOM pabOThI

4.1 B paboTre WHCHOIL30BAIMCH MaTepuaabl JadopaTopun Kadeapbl
TBBbuCK:

- BSDKYIIee — MOPTJIAHJLIEMEHT HOBOpoccuiickoro 3aBoja, R,=41,5 Mlla;
HI'=26%; p,=3,1 r/cM’; pu=1100 xr/™’;

- KPYIHBIH 3aloJHUTENb — MIe0EHb W3 TMeCYaHuKa C py=2,62 r/em’;
Pun=1420 Kr/M>; DpaKIHOHNPOBAHHBIH, PEKOMEHIYEMOE COOTHOIICHHE (PaKIMii B
oerone (5 —10) : (10 — 20) = 40% : 60%;

- MEJIKMM 3amoJIHUTENb — IMECOK KBapieBbld pexu JloH, Menkuid Mk=1,3;
pn=2,64 T/cM>; pur=1450 kr/™>;

- 3aTBOPUTEIb — BOJA BOAONPOBOIHAS TUTHEBASL.

4.2 Ilpu TpUTOTOBICHUM  OCETOHHBIX CMECeHd  JO3UpOBaHHE U
nepeMeIuBaHie KOMIIOHEHTOB TMPOM3BOAWIOCH BPYYHYHO TI0  CIEayrolen
METO/IUKE.

B3BemmBanue HEOOXOIUMOT0 KOJIMYECTBA ChITYYUX ChHIPHEBBIX MAaTEPHUAIOB
MIPOU3BOIMIIOCH Ha JTa0OpaTOpHBIX Becax. J(o3upoBaHue BOIBI OCYIIECTBISIIOCH C
MOMOIIBI0 CTEKJISIHHOIO MEPHOro uuiauHapa. Ha mpeaBapuTenbHO NPOTEPTHIN
BJIQYKHOM TKaHBIO TMOJJIOH MOOYEPEAHO BBICHITIATUCH OTIO3UPOBAHHBIE CHIPHLEBHIC
MaTepuaibl ¢ MOCIEAYIOIUM MOOYEPEAHBIM IEPEMEIINBAHUEM B CIEAYIOLIEH
MOCJIEIOBATEILHOCTH: TMECOK + IeMEHT (MepeMelInBaHue), + KpyIHBIU
3anoaHuTeNb Pp. 5 + 10 MM (mepeMeniMBanue), + KpynHbii 3anonautens ¢p. 10
+20 MM (TIIaTelbHOE MEepeMelInBaHue). B NyHKyY, clleTaHHYI0 B LIEHTPE CMECU
CyXHX KOMIIOHCHTOB BJIMBajach MPUMEPHO IMIOJOBHMHA OOIIET0 KOJIMYECTBA
OT/I03UPOBAHHON BOJbI 3aTBOPEHUS. 3aTEM MPOU3ZBOAWIOCH MEPEMENINBAHUE:
CHayaja OCTOPOKHO, @ TOTOM MHTEHCUBHO /10 PABHOMEPHOTO YBIIA)KHEHUSI CMECH.
[Tocye aTOro BIMBalIach OCTABIIASICSA BOJIAa U CMECH TIIATEILHO MEPEeMEITNBaIacCh.

4.3 Onenka yao0OyKIaapIBaA€MOCTH IPUTOTOBJICHHONW CMECH TPOU3BOINIIACH

10 METOJUKE, OIMMCaHHOM B 1I. 3.1.
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4.4 CpenHiosi TUIOTHOCTh OETOHHOM CMECH OMpEAENsIach COTJIACHO
METOJMKE, IPUBEIACHHOM B II. 3.2.

4.5 V3roToBneHue KOHTPOJIBHBIX 00pa31ioB-KyOoOB ¢ pazmepoM pedpa 100mMm
U UX UCTOBITAHUE [0 UCTEYEHUHU 28 CYyT HOPMAJIIBHOTO TBEPACHUS TPOU3BOIUIIOCH
110 METOJIMKE, MPEICTaBICHHOM B 1I. 3.3.

4.6 Pacuer (pakTyeckoro cocraBa O€TOHA MPOU3BOJIUIICS C YUYETOM Cpe/lHEN

IJIOTHOCTH OETOHHOM CMECH.

5 Meroauku MPOBEACHHS YKCIIEPUMEHTOB
5.1 Y no60oykianpiBaeMoCcTh OETOHHOM CMECH

5.1.1  [ua

yA000YKJ1aIbIBAEMOCTh

OOCHKH  BJIMAHHUA  KOJIMYCCTBA BOAbI 3aTBOPCHHA  HaA

CMECH  TOTOBMIJIHCH 3aMEChI c pa3IMYHbIM
BOJIOoCOJIepKaHueM. Pacxoa CyXuX KOMIOHEHTOB CMECH OCTaBajICAd MOCTOSHHBIM
(coctaBsl ....1.1-....1.3 Tabmuusl 1).

Pe3ynbTaThl OIEHKU MOJBMXHOCTH OETOHHOW CMECH, COCTaBbl MCXOJIHBIX
3aMecoB M (haKTUUYECKHE PAcXOIbl MaTepuaioB Ha 1 m® Gerona IPUBOSATCS B
cBOgHOM BemomocTu (tabmuma 1). TlomydyeHHbie

JNaHHble  Trpaduuecku

MPEACTABIICHBI HA PUCYHKE 3.

5.1.2 TIlapamnensHO B NOATPYNIlE TOTOBUJIIMCH AHAJOTUYHBIE CMECU C
nobaBkoil cynepriactudukatopa C-3 B xonmuectBe 1% OT Macchl IIeMEHTa MO
CyXOMY BEIIECTBY (COCTaBHI ....2.1-....2.3 Tabmuipl 1).

Pe3ynbTaThl SKCIIEpUMEHTA TaK»Ke MPEeCTaBIeHbl B Tabauie 1 1 Ha pucyHKe 1.

Tabmuna 1 - CBogHas BeJOMOCTb CBOMCTB OCTOHHBIX CMECEH, COCTABEI
MCXOJ/IHBIX 3aMECOB U (DaKTHUUECKUE PacXoJibl MaTepraioB Ha M° GeToHa

Ne Pacxonpt MmaTtepuanoB Ha 3amec, kr | LI/B | Ilogsux | Cpennsisi | DakTUUECKHUA pacxo
ccTaB HOCTb IJIOTHOC | MaTepHalioB Ha M3,1<r
a | B O | ur | O,r GETOHHO 6 0| B | I |1
M cMecH, | CMecH,
OK, cMm KT/M
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
1.1.1
1.1.2
1.1.3

14




11

12

13

121
1.2.2
1.2.3

211 | 22| 128 | 45 10,0 - 1,72
2.1.2 « 1,48 « « - 1,46
2.1.3 « 1,68 « « - 1,35

221 (221|118 | 45 10,0 - 1,86
2.2.2 « 1,33 « « - 1,65
2.2.3 « 1,43 « « - 1,54

3.11
3.1.2
3.1.3

3.2.1
3.2.2
3.2.3

41.1
4.1.2
4.1.3

421
4.2.2
4.2.3

Meroanka pacuera (pakKTHYECKOT0 cOCTaBa 0eToOHa
(c yueToM cpeqHel MI0THOCTH OETOHHOM CMECH )

1 Pacuer (hakTueckoro oobema 3ameca:

Pse - 1000 n
Zm -1000
yme - x(Vy) - V.=
106.CM

2 Pacuer pacxoia MaTepranos Ha | M° GeToHa:

V3 - ]—I,

1] -1000

10000 - x(I) — H:V—

3
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IMoasmxHOCTH OeToHHOM cMecu OK, cm

o 3
Bonoconenxkanne 6eTOHHON cMecH. 11/M

Pucynok 1 — 3aBucuMOoCTh y1000yKIaAbIBAEMOCTH OETOHHON CMECH OT
BOJIOCOICPKAHUS:
1 — OeTonHas cMmech 0e3 100aBKH;
2 — 0eToHHas cMech ¢ jobdaskoii C-3.

5.1.3 U3 nmonmy4eHHBbIX JAHHBIX CIEAYET, YTO YBEIMUYEHUE BOJOCOICP KAHUS
OCTOHHON CcMecH TIPUBOJAWT K YIY4YIICHUIO yao0OoyKjIaapiBaeMocTH. B
MIPOBEICHHBIX OIBITaX MPHU A00aBICHUU BOIBI MOABUKHOCTh CMECH TOBBIIIIACTCS.
OTOo XapakTepHO Kak nJsi 0e3700aBOYHBIX CMECei, Tak M [JIi CMeceH,
MOAU(PUIMPOBAHHBIX CYNEPILIACTU(PUKATOPOM.

Beenenue B OcToHHYH0 cmech  cymepruiactudukaropa C-3 ¢ Bomoit
3aTBOPEHUSI CIMOCOOCTBYET MOBBIIMICHUIO MOJBIKHOCTH CMECH TIPH OAMHAKOBOM
BOJIOCOJICP)KaHNUH, YTO TO3BOJISIET MOJIYYHTh ONMPEACICHHYIO IMOIBMKHOCTh CMECH
IPU MEHBIIEM BOJIOCOJCP)KAHUH. 3a CUET TOTO MOXHO TOJYYUTH CIICTYIOITHI
addekt: yiaydnieHne KadecTBa ~ OCTOHHOM cMecM U OETOHa, TOBBIIICHUE
npoyHocTH OeToHa (moBbimeHue [I/B, cHwkeHWe NOPUCTOCTH), MOBBIICHUE

JOJITI'OBCYHOCTH.
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5.2 DddekTuBHOCTH cocTaBa OeTOHA

521 Ilpu uccrnenoBanuu 3(PpPEeKTUBHOCTH COCTaBa OETOHA H3Yy4aJIOCh
BJIMSTHUE 3€PHOBOTO COCTaBa 3allOJHUTENICH Ha pacxoj IIEMEHTa B PaBHOMPOYHBIX
O0eToHaX, KOTOPOE OMPENIEIIIOCh B Mpolecce moadopa coctaBa OETOHHON CMECH C
OTIpeIeTICHHON yIO0O0YKIIaIbIBAEMOCTRIO TIPH PA3THYHBIX COOTHOIICHHSIX MEXITY
IIECKOM U IIEOHEM.

5.2.2 CocraBbl OETOHHBIX CMECEH C MOCTOSHHBIM COOTHOIIICHHEM MacC
nemedTa u Bozasl (LI/B=....) mpu pazmuunbix cootHomenusx [I/II] mpuBoasTcs B
CBOJHOM BegomMocTH (Tabnuua 2). [TomydeHHast sKciepuMeHTaaIbHas 3aBUCUMOCTh

L[ = f (IT/I]) rpadmyecku nmpeacTaBlicHa Ha PUCYHKE 2.

Tabnmma 2 - CBogHast BEIOMOCTh CBOMCTB OCTOHHEIX CMecei 1 0ETOHOB, COCTABEI
3
HCXOJIHBIX 3aMECOB U (DAKTUUYECKHE PACXOJIbl MaTepHaIOB HA M

No Pacxoner matepuano va | 1I/B | II/II[ | Tlogeux | Cpenus | daktuueckuid pacxon
ccTaB 3aMec, KT HOCTh s MATEPHAJIOB HA M°,KT

T T

a L1 B I1 17 0eroHHO | mIOTHO | I B |
U cMmecH, CThb

OK,cm | cmecn,
KI/M°

111
1.1.2
1.13
1.14

211 | 22 | 1,28 | 45 10,0 | 1,72
2.1.2 « 1,48 « « 1,46
2.1.3 « 1,68 « « 1,35
2.14

3.11
3.1.2
3.13
3.14

41.1
4.1.2

413

4.1.4
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3

Pacxon nemenra, Kr/m

Bennuuna coornomenus [1/111

PucyHok 2 — 3aBUCHUMOCTH pacxoja lieMeHTa ot cooTHomeHus [1/11]

5.2.3 W3 noty4yeHHBIX JAaHHBIX CIEIYET, UTO MPU HEJIOCTATKE NIECKA B CMECHU
3aI0JIHUTENEH, YBEIIMUEHNE €r0 KOHILIEHTPALlUA NPHUBOJIUT K CHIKEHHMIO pacxoja
IeMeHTa B OETOHHOM CMecH OmpelesieHHOW ynoOoykiaabiBaeMOCcTH. B
3aIlOJIHATENE NP 100aBJIEHUH MEeCKa YMEHBIIAETCS MEX3EpPHOBasl MMyCTOTHOCTh U
JUTSl 3aIIOJIHEHUSI ITYCTOT TPpeOyeTcsl MEHbIIE LIEMEHTHOTO TECTA.

JInst vcclieoBaHHBIX MaTEpPUANIOB CYIIECTBYET ONTUMAJIbHOE COOTHOLIEHUE
MEXy TECKOM M IIeOHEeM, NMPU KOTOPOM TpeOyeTcsi MUHHUMAJIbHOE KOJUYECTBO
HeMeHTHOro Tecta. [lo JMaHHBIM SKCHEPUMEHTAa ONTUMAJIBHOE COOTHOUIEHUE
I1/111=0,38-0,39.

VYBennueHue OTHOCUTENBHOTO COAEpP)KaHHWA IeCKa B CMECH CBEPX
ONTUMAJIBHOTO MPUBOAMUT K CHIDKEHUIO 3(]dexTuBHOCTH OeToHAa. B cMecsax c
OONBIINM COJIepKaHUEM IECKa BO3pacTaeT MOBEPXHOCTh, JJIsi CMa3KU KOTOPOil
TpeOyeTcst OoJIbIIEe [IEMEHTA.

5.3 IIpouHocth OeToHa

5.3.1  Jlng u3zydeHus 3aBUCHMOCTH MPOYHOCTH OeToHa OT BennuuHbl LI/B
M3TOTaBJIMBAIMCH KOHTPOJIbHBIE 00pasIfsl ¢ pazmepoM pedpa 100 mm u3 OeToHHOM
cMecH Mapku 1o ynoboykmnaneiBaemoctu 11 ¢ pasnuynbiM cootHomenueM LI/B.
OO0pas31pl ToABEpPraIiuch TBEPACHUIO B HOPMAJIBHBIX YCIOBUSX B TeueHue 28 CyT, a
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3aTeM MPOU3BOWIOCH HCITBITAHUE 00pa3loB Ha cxkaTue. V3roToBiieHne, XpaHeHHE
Y MCTIBITAHUE KOHTPOJIBHBIX 00Pa3I0B MPOM3BOIMIOCH 10 CTAHJAPTHONW METOTUKE,
u3noxeHHo# B 11. 3.3. [lo pe3ynbpraTtam UCHBITAHUI, TPECTABICHHBIM B TaOIHIIE 3
noctpoena rpapudeckas 3apucumocts Ry = f (LI/B) (pucyHok 3).

Tabnuua 3 — Pe3ynbTarhl HCHIBITAHUS KOHTPOJIBHBIX 00Pa3I0B

[udp obpazna /B IIpenen mpounocTu 6eToHA
B KOHTPOJIBHOM 00pa3siie, Cpennee 3nauenue, Mlla
Mlla

11 1,7
1.2

2.1 2,0
2.2

3.1 2,2
3.2

4.1 2,5
4.2

cxxatnu, Mlla

[Ipenen npounoctu npu

Benuuuna 11/B
Pucynok 3 — 3aBucuMOCTb Tipe/iesia MPOYHOCTHU NP CHKaTUH OT BennuuHb [1/B

5.2.3  TlonydeHHbIe 3KCIEPUMEHTAIbHbBIE JTaHHbIE HE MPOTUBOpEYAT
U3BECTHBIM TEOPETHUYECKHUM IOJIOKEHUSM O TOM, YTO C YBEJIWYEHUEM BEIMYHUHBI

[1/B npo4yHOCTh O€TOHA BO3pACTAET.
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