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Beenenue

CoBpemeHHbIE OETOHBI JOJKHBI 00JIaAaTh BBICOKMMH SKCILTyaTallMOHHBIMU
CBOMCTBAaMHU: MPOYHOCTHIO, BOJOHENPOHULIAEMOCTBIO, MOPO30CTOMKOCTBIO, HU3KOU
IPOHUIIAEMOCTHIO U KOPPO3UOHHOM CTOMKOCTBIO. Takue OeTOHBI OTIMYAIOTCS MHO-
TOKOMIIOHEHTHOCTBIO COCTaBa, B HUX MCIHOJIb3YIOTCS KOMIUIEKChI XUMUYECKUX J100a-
BOK, HAIlOJIHUTEIH, apMUPYIOLIUE BOJIOKHA U IPYTUE MaTEepPHAIIbI.

OpHMM U3 HampaBJICHUH MOJIY4Y€HUS BBICOKOKAUECTBEHHBIX OETOHOB SIBISETCS
HCIIOJIb30BaHUE KOMIUIEKCHBIX XMMUYECKHUX N00aBOK. HekoTopbie BUIbI OETOHOB BO-
o0111e He MOTYT OBITh MOJIy4EHbI 0€3 clienuanbHbIX 100aBok. [loaTomy st pereHus
psAa TEXHOJOTMYECKUX 3aJad 11eJ1Ieco00pa3HO MCIOJIb30BaTh MHOTOKOMIIOHEHTHBIE
n00aBKH, PETyJIMPYIONINE KaKk CBOMCTBA cMecel, Tak U kKauecTBo OetoHa. [Ipumene-
HUE CIIEUUAIbHBIX OPIaHUYECKUX U MUHEPAIbHBIX J100aBOK MO3BOJISIET «KOHCTPYH-
pOBaTh» CBOMCTBA OETOHA B CAMBIX IIMPOKHUX JUANa30HAX.

N3ydyeHne OETOHOB, @ UMEHHO COCTABJISIOIIMX €r0 ChIPhEBBIX MaTepUajoB U
n00aBOK, 3aHMMAET OJHO M3 IJIABHBIX MECT B IPOU3BOJACTBE OETOHHBIX CMECE.
HanoTtexHnonorus - Hayka, 0€3 KOTOpPOH 3eCh 000MTHCH HEBO3MOXHO. OHA M3ydaer
B3aMMOJICICTBHE YPE3BBIYAMHO MajblX OOBEKTOB, H3MEPSEMBbIX HAHOMETPaMH.
HanomeTp (HM) - MWITHOHHAS J0Js MWUIMMETpPA, BEIUYUHA, COMTOCTaBUMAas C pas-
MepaMH MOJIEKYJ U MOJIMMEPHBIX IIETI0YeK. 3a MociieJHee BpeMs B 3TOM 00aacTu Obl-
JIO C/IeJIaHO MHOXECTBO OTKPBITUH, MTO3BOJISIOIINX PETYIMPOBATH CTPYKTYPY U CBOM-
cTBa O€TOHHBIX cMeceld. CeroHss MOXHO YIPaBISTh XUMUYECKUMHU U (PU3NUECKUMU
CBOMCTBaMH IOJINMEPOB, UX B3aWMOJEHCTBUEM C LIEMEHTOM IOCPEACTBOM YIUIMHE-
HUSA LIETIOYKHY, a TAKXKe JUIMHOW U MJIOTHOCTHIO OOKOBBIX ILIETIEH, 3JIEKTPUUYECKUM 3a-

PSAIOM U CBOOOJHBIMU PAIUKATbHBIMU TPYIIIIAMH.



1 Anajguruyeckuii 0030p

[TocneqHuM AOCTHXKEHHEM HayKu O OETOHaX cTaja BO3MOKHOCTH MOJYyUYEHUS
CaMOYIUIOTHSOUIMXCsE 0eTOHOB. CaMOYIIIOTHAIOIIUNCA OETOH MpEACTaBIseT cOO0M
MaTepuai, KOTOPbI CIOCOOEH YIUIOTHATHCS MOJ JACWCTBHEM COOCTBEHHOTO Beca,
IOJTHOCTBIO 3aM0JIHSAS (POpMY JlaXke B T'yCTOAPMHUPOBAHHBIX KOHCTPYKIUAX. OH Haxo-
IUT Bce Oojiee MMPOKoe MpuMeHeHHUe. IlepcreKTUBHBIM SABIISETCS €ro MCIOJb30Ba-
HUE JJI1 TPOU3BOJCTBA COOPHOIO Kee300€TOHa, YCTPOUCTBA MOHOJUTHBIX BBICOKO-
IPOYHBIX OECIIOBHBIX IIOJIOB, TOPKPETOSCTOHHMPOBAHHUSA, PECTABPALMU U YCHIICHUS
KOHCTPYKIUH. [ TaBHBIM IPEMMYIIECTBOM MPUMEHEHHS TAKUX OETOHOB SIBJISETCS OT-
Ka3 OT BUOPOYIUIOTHEHHS NPU HM3TOTOBJICHUU KEJI€300€TOHHBIX M3ACIUNA U KOH-
CTPYKLIMI, 4TO 3HAYUTEJILHO CHUYKAET HEPro3aTparThbl, JKOHOMUT BPEMs U yJIy4dIIaeT

yCJIOBUS TpyAa OCTOHIIUKOB.

Ienb padoTbl — OLIEHUTH BIMSHUE OJHOKOMIIOHEHTHBIX M KOMIUIEKCHBIX CY-
NEPINIACTU(PUKATOPOB HAa OCHOBHBIE CBOMCTBA CaMOYIUIOTHSIOLIErocsi O€TOHa U
ONPENEIUTh ONTUMAJIBHYIO JO3UPOBKY J00AaBOK MpPU YCIOBUU MOJYYEHHUS PABHO-

MIPOYHBIX OCTOHOB.

2 MartepuaJnbl AJis1 IPUTOTOBJICHUSI 0eTOHA

B uccienoBaHusIX UCIOIb30BaHbI CIICAYIONINE MAaTepHAIIbI.

Bsikymiee — [eMEHTHI OOIIECTPOMTEIbHBIEC, H3rOTABIMBAEMBIE HA OCHOBE
NOPTIAHAEMEHTHOTO KiIuHKepa, cootBercTBytome 'OCT 10178 ('OCT 30515,
I'OCT 31108) [1, 2, 3]. OcHOBHbIE XapaKTEPUCTHKH W MHHEPATOTHUYECKUN COCTaB

[IEMEHTOB IIPUBE/ICHBI B Ta0IUIIax 1, 2 COOTBETCTBEHHO.
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Tabnuma 1 — OcHOBHBIE XapaKTEPUCTUKH LIEMEHTOB

HOKaSaTeJ'H/I, 3&BOH'H3FOTOBHTCHB
CAUHHIA UBMCPCHUA | ..o | eeeeeeee | il

Mapka (kitacc)

AxtuBHOCTB R,, MIla

3
HMcTtruHHAas NJ0THOCTH Puys r/cm

3
HacreinmHast niaoTHOCTh Prys KI/M

HopmanbHas rycrtora LEMEHTHO-
ro tecta Hl jyr, %

2
Y nenbHas NOBEPXHOCTS Sy, CM/T

Koadpdunmenr sddextuBHOCTH
P TEIUIOBOM 00paboTke K,

Ta6numa 2 — MuHepaToru4ecKuii COCTaB IIEMEHTOB

MuHepanornueckuii cocrtas, %

M
apia (acc) CS C.S CA CAF

MuHepaJbHbII HAOJHUTEIb — 307a-yHOoca HoBouepkacckout ['POC. Ontu-
MaJibHas 103upoBKa 100aBku coctaBisieT 10 — 15 % maccesl uemenra. [1o koadduiu-
eHTy 0CHOBHOCTH (K, = — 0,07) OTHOCUTCSA K YIBTPAKUCIBIM MaTepUajaM.

Xumnueckuii cocras: SiO, — 50,4 %, Al,O; — 20,2 %, Fe,0; — 9,3 %, CaO - 6,7 %.

MeJikue 32110 THUTEIIHU:

— TIECOK KBAPUEBBIA KAPBEPA ..uuvrvrrrrrnnnennnnnnn. , COOTBETCTBYIOIIUN TPeOOBAHUSIM
'OCT 8736 [4]:

WUCTUHHAS TJIOTHOCTD P, = ......... ;

HACBIMHAS TIOTHOCTb P = ......... ;

MOJYJIb KpYIIHOCTUA M, = ......... ;

MyCTOTHOCTh V,,,, = ......... ;

— MIECOK KepaM3HUTOBBIN, APOOJICHHBIN U3 KEPAM3UTOBOTO TPABHUS:

HACBIMTHAS TUIOTHOCTD P, = ......... ;

MOJYJb KPYNHOCTU M, = ......... :



KpynHbie 3ano/iHATEIH:
— meOeHb U3 TPAHUTA KAPBEPA ....evvvenvennnn.. , COOTBETCTBYIOLIUI TpeOOBaHUIM
['OCT 8267 [5]:

OPOYHOCTD — ......... ;

UCTHUHHAS IUIOTHOCTD Py, =......... ;

HACBIMHAS IUIOTHOCTD Py =......... ;

HauOoJbIIas KpynHoctb HK = ......... ;

IIyCTOTHOCTB V,,, = ......... ;

COJIEp’KaHUE UT0JIbYATBIX U JICIATHBIX 3€PEH — ......... :
— me0eHb U3 TpaBUsi IPOOHIBHO-COPTUPOBOYHOTO 3aBOJIA
BeTcTByronmid TpeboBanusim ['OCT 8267 [5]:

OPOYHOCTD — ......... ;

UCTUHHAS IUIOTHOCTD Py, =......... ;

HACBIITHAS IVIOTHOCTD Py =......... ;

HauOoJbIas KpynHoctb HK = ......... ;

IyCTOTHOCTb V), = ......... ;

KOJIN4YCCTBO I[pO6J'IeHHI>IX 3CPCH — ......... .

JobaBku:

— CyNepIIaCTUDUKATOP ...vvevvrnnnnnnn. IIPOM3BOJICTBA KOMITAHHH ........c.0veennnen...
Jlo6aBKka mpecTaBiIsieT COOOH ................ .
OntumanbHas J03UPOBKA — ......... % Macchl BSXKYIIETO;

— THTCPPARKIIKUATED «..veenevnnnenns. MIPOU3BOJACTBA KOMIIAHUH ......evvvennrannnn...
Jlo6aBKka mpecTaBiIsieT COOOH ................ .
OntumanbHas J03UPOBKA — ......... % Macchl BSXKYIIETO;

Bona — BomomnpoBogHas yucTas 0€3 BPEIHBIX MPUMECEH, COOTBETCTBYIOIIAS

tpedoBanusm ['OCT 23732 [6].



3 MeToauka uccjaeI0BaHU

B 3aBucumoctu oT nokasarens yaoOOyKJIaJpIBAEMOCTH OETOHHBIE CMECH IIO
['OCT 7473 [7] noapaszmenstor Ha rpymisl: xxectkue (JK), moasmwkabie (/7), pacTeka-
ronmecs (P) u camoymnotHstonecs (CY). I'pynmbl moapasaenstor Ha MapKd IO

ynoboyknaneiBaemoctu (IIpunoxenue A).

PacrekaeMoCTh CaMOYIUJIOTHSIIOLIUXCSI CMECed OIpeiesieHa 1Mo JuaMeTpy pac-
mibIBa 6eToHHOM cMmecH ([I,) mo metonuke EN 12350.5-2000 (pucynoxk 1).

OuunieHHbIN U yBIQKHEHHBIH KOHYC B MEPEBEPHYTOM BHUJIE YCTAaHABIMBACTCSA
Ha TJIaJKUN JIMCT U 3arofiHsAeTcs 0eTOHHOM cMmechio. M30bITOK OETOHHOM cMecH cpe-
3a€TCsl KEJIbMON BPOBEHb C BEPXHUMU KpasiMU KOHYCa U MOBEPXHOCTh CMECH 3arjia-
xuBaerca. KoHyc BO BpeMs 3aloJIHEHHs JOJKEH OBITh IUIOTHO MPXKAT K JIUCTY.
CpeMm KOHyca IPOM3BOJUTCS IJIABHO CTPOrO B BEPTUKAIBLHOM HampaBieHUU. Pac-
IJIBIB KOHYCAa OETOHHOM CMECH OMpeeisieTCs M3MEPEHUEM TUaMeTpa PacIuIbIBIICHCS
JICTIEIIKA METAJUIMYECKON JIMHEWKOM B JIBYX B3aMMHO NEPIEHIMKYJISPHBIX HalpaB-
JICHUSIX.

JuameTp pacruibiBa OETOHHON CMECH BBIYUCISIOT C OKpyryieHuem 1o 1,0 cm,
KaK cpeaHeapuPpMETHYeCKOe 3HAUCHUE PEe3yIbTaTOB JBYX OIPEACICHUM U3 OHOU
MPOOKI, OTIMYAOIINXCS MEXAy coboil He 6osee yeM Ha 3,0 cMm. Ilpu Gombmrem pac-
XOXKJICHUU PE3yJbTaTOB ONpeieTIeHNEe TOBTOPSIOT Ha HOBOM TIpo0e.

Omnpenenenne cpeHeN INIOTHOCTH OETOHHOM CMECH P, TPOBOJUTCS 110 METO-
auke 'OCT 10181 [8]. UsroToBieHue, XpaHeHHUE W HCIBITaHHE 00pa3oB-KyOOB C
pebpom 10 cm — o metoauke 'OCT 10180 [9]. Ouenka mnactudunmpyromiero ¢-
(dekTa u yckopsmoniero neuctus 1006aBok BeinonHseTcs no meroauke 'OCT 30459
[10] B cooTBeTcTBUM ¢ TpeboBanusmu 'OCT 24211 [11].

Pacxonx nmemenTta I] u Boasl B 1iis OCTOHHBIX CMeCeil Ha3HAYaeTCs, UCXOs H3
TpeOOBaHUI MOJTYYEHUS CMECH ONpENeNCHHON yA00OYyKIaIbIBaeMOCTH M OeTOoHa

OHp@I[CJ'IGHHOfI IMPOYHOCTH 110 CIIPABOYHBIM JAHHBIM.



T 9200 T
QT
[ 1S
m
%V
L 2100 L
7 7

Pucynoxk 1 — Onpezenenue nuaMerpa pacijibiBa OETOHHON cMecu
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v 3
Pacuer xommuecTBa 3aI10JIHUTCIICH, Kr/M y BBIIIOJIHACTCA IO MCTOAY a0CoJIIOT-

HBIX 00BEMOB:

11] = 10000V, pas) +(Lpu)] (2)
1T = (1000 - L/, - B~ ILl/p,) p. )
I1T0THOCTb GETOHHOM CMECH TEOPETUIECKast, KI/M°, OIPEIEIIETCS U3 YCIOBHUS:
Pew =L+ B+ L]+ 1T+ ] 3)

3 o
Pacuer konmuecrBa MAaTCpUuaJIOB Ha 1 M~ Oerona IMPUBOOUTCS B TaOJTMYHOM

dbopme (Tabnuia 3).

Tabnuma 3 — Pacuet konudecTBa MaTepuasoB

Co Pacxon marepuanos Ha 1 M CMECH, KT IL1OTHOCTE CMECH
CTaB | IIEMEHT BOJA meOeHb IIECOK nmo0aBKa TCOPETHHCCKAA Pew,
KI/M
1
2
3
4

[Tocne mpurotoBieHus U omnpeacsieHus (GaKTUYECKOW TMIOTHOCTH OETOHHBIX

. . 3.
cMeceit p? paccunTaH GaKTHIECKUN pacxoj MaTEPHaIOB, KI/M

~ P .
H_L[’+B’+H’+lll’+ﬂ’ s 4)
B= pc‘ft 'B, (5)

'+B +I+10+70
H= pg‘l’i 'H, (6)

'+B +I'+1'+ 7

_ P e
H[_U’+B'+H’+ll['+ﬂ' . (7

@

ﬂ Iocm ﬂ!, (8)

T+ B I+

P€3y.HI>TaTI>I BBIIIOJIHCHHBIX PaCYCTOB W IMPOBCIACHHLIX VCHBITAHUN OETOHHBIX

cMecel 1 OETOHOB MPECTABIICHBI B CBOJHOW BeOMOCTH (Tabmuia 4).
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Tabnuna 4 — CBomHas BEJOMOCTh PE3YJbTATOB UCIIBITAHUM OCTOHHBIX CMecei 1 OeToHa

MII.
Co- Pacxoy MaTepuanoB Ha 3amec, kr | 1IIOTHOCTb I, Pacxox MaTepuanos Ha 1 M°, kr lnoTHOCTH [IpouHOCTS, Y a
craB CM?CI;I, oM 1J/B 66T;)H3a, 1 7 14 0 _
]’ B’ I | ay’ | xn KM i B | | A Kr/M R, R, R, R,
1
100
2
100
3
100
4
100

7 14
Rn’ Ru 4

IMpumeuanue — R; R — mpo4yHOCTH O€TOHA HOPMAIBLHOTO TBepAcHuUs uepe3 1, 7, 14 u 28 CyTOK COOTBETCTBEHHO;

n!

K, — K03 (HUIMEHT HConb30Banus remenTa (K, = R /1])
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4 IddexTHBHOCTH MIACTH(PUIUPYIONIETO AelcTBHS 100aBOK

KoHTpose npoyHOCTH 00pa3loB BHITOJHEH B Bo3pacte 1, 7, 14 u 28 cyTtok.

PGSYJ'IBTaTLI HUCIIBITAaHUN KOHTPOJIBHBIX o6pa3u013—1<y6013 OeToHa HCCICOOBAHHBIX

COCTABOB MPUBEJICHBI B TA0IULIE 5.

Tabnuna 5 — PesynbTaThl MCHBITAHUM KOHTPOJBHBIX OOpa3IoB-KyOOB Ha

IIPOYHOCTD IIPH CIKATUU

Hara
HCITBI-
TaHUS

Mapku-
pOBKa

Pasmepsl, MM

Macca,
KT

[InoTHOCTS,
Kr/M°

obpasia

cpenHss

Paspymaromas
Harpyska, H

IIpenen npounocTH npu
cxatnm, MIla

oOpasma

C y4eTOM cpenHui

MAacCIIT. KO3(.




12

Ha ocHoBaHuu OKCIICPUMCHTAJIbHBIX NAHHBIX ITOCTPOCHBI I‘pa(i)I/IKI/I Ha60pa

MIPOYHOCTH OeTOHA (PUCYHOK 2).

(2}
o

50

40

30

20

[Ipenen npounoctu npu cxatuu, MIla

10

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Bpewms, cyt

Pucynok 2 — I'paduk Habopa NpoYHOCTH OETOHA HCCIEAOBAaHHBIX COCTABOB

BriBoabI
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HopmaTuBHbIE JOKYMEHTBI

1 T'OCT 10178-75 LlemeHT 1 nuIakonmopTIaHALIEMEHT. TeXHUYECKUE YCIOBHS.

2 T'OCT 30515-97 LlemenTsl. O01IME TEXHUYECKUE YCIIOBHUS.

3TOCT 31108-2003 LlemenTs! oOuiecTpouTenbHbie. TeXHUYECKUE YCIOBHUS.

4 T'OCT 8736-2014 Ilecok st cTpouTeNbHBIX paboT. TexHuyeckue ycioBus.

5 I'OCT 8267-93 IlleOeHp u rpaBuil U3 IUIOTHBIX FOPHBIX MOPOJ IJIsi CTPOU-
TeNbHBIX padoT. TexHuueckue ycaoBusl.

6 'OCT 23732-2011 Boga st 6€TOHOB U pacTBOPOB. TeXHUUYECKHE YCIOBHUS.

7 TOCT 7473-2010 Cmecu Getonnble. TexHHUECKHUE YCIOBUSI.

8 I'OCT 10181-2014 Cmecu 6eToHHble. METOIBI HCTIBITAHU.

9 T'OCT 10180-2012 beronsl. Metoasl ompeseneHuss MPOYHOCTH MO KOH-
TPOJBHBIM 00pa3Lam.

10 TOCT 30459-2008 Jlo6aBKu mjis OETOHOB M CTPOUTEIBHBIX PACTBOPOB.
Mertons! onpenenenus 3PpHEeKTUBHOCTH.

11 TOCT 24211-2008 Jlo6aBKu miisi OETOHOB M CTPOUTEIBHBIX PACTBOPOB.

OO011Ke TEXHUYECKUE YCIIOBHUS.
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[TPMJIOKEHUME A

B 3aBucuMocTH OT mokazarensi y1000yKIaablBAeMOCTU OETOHHBIE CMECH TIO0JI-
pa3esitoT Ha MapKU B COOTBETCTBUM ¢ Tabiuiamu A.1 — A 4.

Tabmuma A.l1 — Mapku 1o pacIuibiBy KOHycCa

Mapka PacnneiB koHyca, cM

Pl Menee 35

P2 35—-41

P3 42 — 48

P4 49 — 55

P5 56 — 62

P6 bonee 62

Tabnuna A.2 — Mapku no ocajke KoHyca

Mapka Ocanka koHyca, cM

IT1 1-4

112 5-9

I13 10—-15

114 16 —20

I15 bonee 20

Tabmuna A.3 — Mapku Mo KeCTKOCTH

Mapxka KecTkocTb, ¢
XK1 5-10
K2 11-20
K3 21—-30
K4 31-50
K5 bonee 50

Tabnumna A.4 — Mapku 1o yrjOoTHEHHUIO
Mapxka Koaddumuent ynnornenus
KV1 bonee 1,45
KVy2 1,45-1,26
KVY3 1,25-1,11
KVY4 1,10 -1,04
KVY5 Memnee 1,04
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Tabnuna A.5 — Mapku 1o pacTeKaeMOCTH CaMOYTUTOTHSIIOLITUXCSI CMECe

Mapka JlnameTp pacruisiBa, cM
SF-1(CY1)* 55 - 65
SF-2 (CY2)* 66 — 75
SF-3 (CY3)* 76 —85

TIpuMeuanne — * - mapkuposka mo CTO HOCTPOMU 2.6.54-2011 Kouctpyk-
IIU1 MOHOJIUTHBIE OETOHHBIC U JKeJI€300€TOHHBIC. TeXHUUeCKne TpeOOBaHUS
K MPOU3BOJICTBY pabOT, MpaBUia U METOIbI KOHTPOJIS




