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BBenenue

CoBpeMeHHbIE MOHOJUTHBIE OETOHBI JOJDKHBI 00J1aAaTh BHICOKMMH IKCILTya-
TallMOHHBIMU CBOMCTBaMU: MPOYHOCTHIO, BOJOHENPOHULIIAEMOCTBIO, MOPO30CTOMKO-
CThIO, HU3KOW MPOHUIIAEMOCTHIO U KOPPO3UOHHOM CTOMKOCThIO. Takue OeTOHBI OT-
JUYAKOTCd MHOTOKOMIIOHEHTHOCTBIO COCTaBa, B HUX UCIOJIb3YIOTCS KOMIUIEKCHI XHU-
MUYECKUX J00aBOK, HAMIOJIHUTENH, ApMUPYIOLIUE BOJIOKHA U JIPYTUE MaTEPHUAIIbI.

OpHMM U3 HampaBJICHUH MOJIY4Y€HUS BBICOKOKAUECTBEHHBIX OETOHOB SIBISETCS
HCIIOJIb30BaHUE KOMIUIEKCHBIX XUMUYECKHUX 100aBoK. HekoTopsie BUABI 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 OPraHMYECKUX U MUHEPAIbHBIX J100aBOK MO3BOJIIET «KOHCTPYH-
pOBaTh» CBOWCTBA OETOHA B CAMBIX IIMPOKHUX AUANA30HAX.

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, H3MEPSEMBIX HAHOMETPaMH.
HanomeTp (HM) - MWITHOHHAS J0Js MWUIMMETpPA, BEIUYUHA, COMTOCTaBUMAas C pas-
MepaMH MOJIEKYJ U MOJIMMEPHBIX IIETI0YeK. 3a MociieJHee BpeMsl B 3TOI 00J1acTH Obl-
JIO C/IeJIaHO MHOXECTBO OTKPBITUH, MTO3BOJISIOIINX PETYIMPOBATH CTPYKTYPY U CBOM-
cTBa O€TOHHBIX cMeceld. CeroHsi MOXHO YIPABISTh XUMUUYECKUMHU U (PU3NUECKUMU
CBOMCTBaMH IOJINMEPOB, UX B3aWMOJEHCTBUEM C LIEMEHTOM IOCPEACTBOM YIUIMHE-
HUSA LETOYKHY, a TaKXKe JUIMHOW U MJIOTHOCTHIO OOKOBBIX IIETEH, SJIEKTPUUECKUM 3a-

PSAIOM U CBOOOJHBIMU PAIUKATbHBIMU TPYIIIIAMH.
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IIpakTHyeckas padora

«Bb100p 100aBOK /151 CAMOYILJIOTHSIOLIET0Cs1 0E€TOHA)

1 AHajqiuTHyeckuit 0030p

[locneqHuM AOCTHXKEHHEM HayKu O OETOHAaX craja BO3MOXKHOCTH MOJYYEHUS
camoyrioTHstouuxcst 6etoHoB. CamoymuioTHstomuiicst 6eton (CYD) mpeacrasisier
co0oil MaTepuas, KOTOPbIM CIOCOOEH YIUIOTHSATHCS MOJ ACUCTBUEM COOCTBEHHOI'O
BECAa, MOJIHOCTBIO 3aMoiHsAs (OpMY JaKe B TYCTOAPMHPOBAHHBIX KOHCTPYKUUAX. OH
HaXOAUT Bce Oosiee MIMPOKOE npuMeHeHHe. [IepCreKTUBHBIM SIBISIETCS €0 UCIIOJIb-
30BaHME JIJISl IPOU3BOJICTBA COOPHOIO kKene300€TOHa, YCTPOMCTBA MOHOJIUTHBIX BbI-
COKONPOYHBIX OECIIOBHBIX IOJOB, TOPKPETOETOHUPOBAHUS, PECTaBpallUd U yCHIIE-
HUS KOHCTPYKIUU. [ TaBHBIM MPEUMYIIIECTBOM MPUMEHEHHS TaKUX OCTOHOB SIBIIACTCS
OTKa3 OT BUOPOYIIOTHEHUS MPU M3TOTOBJIEHUHU KEJIE300€TOHHBIX M3JIETUN M KOH-
CTPYKULHUM, YTO 3HAYUTEIbHO CHUKAET SHEPro3aTparhl, SKOHOMHUT BPEMSI U YJIydlllaeT

yCJIOBUS TpyAa OCTOHIIUKOB.

Heab padoTbl — OLUEHUTH BIUSHUE CYNEPIUIACTUPUKATOPOB U MHUHEPATBHBIX
100aBOK Ha OCHOBHBIE CBOMCTBA CaMOYIUIOTHSIOLIETOCsl OETOHA U ONPEIEIUTh ONTH-

MaJIbHYIO IO3UPOBKY JJOOABOK MPH YCJIOBUU MOJTYUYEHUSI PAaBHOTIPOUYHBIX OCTOHOB.

2 MartepuaJbl AJis1 IPUTOTOBJICHUSI 0eTOHA

B nccnenoBaHusaX UCMOIB30BaHbI CIEAYIONINE MaTepUaIbI.

Bstkyniee — 1meMeHTBHI OOIIECTPOUTEIbHBIC, M3TOTABIMBACMbIE HA OCHOBE
MOpTJIaHALIEMEHTHOrO KinHKepa, coorBeTcTByromue 'OCT 30515 u I'OCT 31108.
OCHOBHBIC XapaKTEPUCTUKH U MHHEPAJOTUYCCKUHA COCTaB IEMEHTOB IPHUBEIACHBI B

Tabnuiax 1, 2 COOTBETCTBEHHO.
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Tabnuma 1 — OcHOBHBIE XapaKTEPUCTUKH LIEMEHTOB

IToxazarenu,
€MHHIIA U3MEPEHUS

3aBOI['I/131“OTOBI/ITeJII)

Twum u K1ace neMeHTa

[Ipounocts 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

I'pynma  3¢dekTuBHOCTH  TIpH
TEIIOBOM 00paboTKe

Ta6numa 2 — MuHepaToru4ecKuii COCTaB IIEMEHTOB

Twum u k1ace neMeHTa

MuHnepanornueckuii coctas, %

CsS C,S

CsA

C,AF

MuHepaJbHbI 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 %.

MeJkue 3aI0JTHUTEIH

— TIeCOK KBapIleBbI Kapbepa ...

I'OCT 8736:

HCTHUHHAA IIJIOTHOCTB p,, =

..................... , COOTBETCTBYIOIIUN TPeOOBAHUSIM

HACBIMHASA IUNIOTHOCTD Py = ......... ;

MOJYJIb KPYITHOCTH M, = .

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

— IIECOK KepaMBHTOBBIﬁ, ,Z[pO6J'ICHHBIﬁ M3 KCPaM3UTOBOI'O I'paBUs:

HACBIMHAA IUIOTHOCTD Dy = . ... .. ;

MOJYJb KPYNHOCTU M, = .




KpynHble 3an01HUTEH:
— IEOEHb U3 ....cuvennen... KapbhePa ...oovenvennnnn.. , COOTBETCTBYIOLIUI TpEOOBaHUAM
['OCT 8267:

OPOYHOCTD — ......... ;

UCTHUHHAS IUIOTHOCTD P, =......... ;

HACBIMHAS [TIOTHOCTD Py =......... ;

HauOosbIas KpynHocts HK = ......... ;

IyCTOTHOCTb V= ......... ;

COJIEp’KaHUE UTOJIbYATHIX U JICTIATHBIX 3€PEH — ......... :
— me0eHb U3 IpaBUsi IPOOMIBHO-COPTUPOBOYHOTO 3ABOMA ....ennvennennnnnnnn. , COOT-
BercTByromuid TpedoBanusm ['OCT 8267:

OPOYHOCTH — ......... ;

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

HACBIMHAS MTIOTHOCTD Py =......... ;

HamOombIas KpynHoctb HK = ......... ;

IYCTOTHOCTb V), = ......... ;

KOJIMYECTBO JPOOJIEHHBIX 3€PEH — ......... .

JodaBKkm:

— CyNepIIaCTUDHKATOP ....vveennrnnnnn.. IIPOU3BOJICTBA KOMITAHHH ........ccvveennnnn...
Jlo6aBKka mpeIcTaBiIsSeT COOOH ................ :
OnTtuManbpHast JO3UPOBKA — ......... % Macchl BSKYIIETO;

— TUIICPPABKIIKUATEIID .....vvvenennn... IIPOU3BOJICTBA KOMITAHUH ........ecuvvennnns...
Jlo6aBKka mpecTaBiIsieT COOOH ................ .
OnTtuManpHas JO3UPOBKA — ......... % Macchl BSKYIIETO;
Boaa — BomompoBoaHas 4ucTas 0€3 BPEIHBIX MPUMECEH, COOTBETCTBYIOIIAs

tpeboBarusm ['OCT 23732.



3 MeToauka uccjaeI0BaHU

B 3aBucuMoOcCTH OT TOKazatens yAOOOYKIaJbIBaéMOCTH OETOHHBIE CMECH TI0
I'OCT 7473 noapa3fenstoT Ha TPYNNbL: XKECTKHE, MOABUKHBIE U PACTEKAIOIIHECS.
['pynmbl mogpa3fensioT Ha MapKd MO YAOOOYKIaJAbIBAEMOCTH U PACTEKAEMOCTH

(ITpunoxenue A).

PactexkaemMocTh CaMOYIUIOTHSIFOIIMXCSI CMECEUM ONpeelieHa M0 JUaMETpy pac-
mibIBa 6eToHHOM cMmecH ([I,) mo metonuke 'OCT P 59715.

O4uIIEHHBIN U YBIQXXHEHHBIM KOHYC YCTAHABIIMBACTCS HA IJIAAKAN JIUCT U 3a-
MOJIHSIETCSI OETOHHON cMechio. M30BITOK OETOHHOM cMecH cpe3aercs KeabMOil Bpo-
BEHb C BEPXHUMH KpasiMU KOHYCa M MOBEPXHOCTh CMECH 3aryiaxkuBaerca. Konyc Bo
BpeMs 3aI0JIHCHUS JIOJDKEH OBITh MIIOTHO MpUXkKaT K JucTy. CheM KoHyca MpOou3BO-
JUTCSl TUIABHO CTPOTO B BEPTUKAJIBLHOM HaIpaBieHHH. PacriblB KOHyca OE€TOHHOM
CMECH OIpeesieTcss U3MEPEHUEM JraMeTpa PaCIUIbIBIICHCS JICTIEIIKA MeTalhye-
CKOM JIMHEWKOM B JIByX B3aUMHO NEPIEHIUKYIISIPHBIX HAIPABJICHUSIX.

JuameTp pacruibiBa OETOHHON CMECH BBIUMUCISIIOT C OKpyriieHuem 110 1,0 cM,
KaK cpeaHeapuPMETHIeCKOe 3HAUYEHUE PEe3yIbTaTOB JBYX OINPEIACICHUN U3 OHOU
poOkI, OTJIMYAIOIIUXCS MeXAy coboi He Oornee yeM Ha 3,0 cMm. Ilpu Gonbiiem pac-
XOXKJICHUH PE3yJIbTaTOB ONPEICIICHUE OBTOPSIOT Ha HOBOM Mpooe.

Omnpenenenne cpeHel IIOTHOCTH OETOHHOM CMECH P, POBOJUTCS 110 METO-
muke 'OCT 10181. M3roTtoBieHue, XxpaHeHUE U UCIIBITAHUE 00Pa3lloB-KyOOB C ped-
poMm 10 cm — no metoauke 'OCT 10180.

Omnenka miactudummpyronero 3pdexra u yCKopsromero AeMcTBus 100aBOK
BoinosTHsAeTcs: o Metoguke 'OCT 30459 B coorBetcTBUM ¢ TpeboBanusmu ['OCT
24211 u CTO HOCTPOM 2.6.54-2011.

Pacxonx nmemenTa I/ u Boasl B 111 OCTOHHBIX CMeCeil Ha3HAYaeTCs, UCXOs M3
TpeOOBaHUM TMOJYUYECHUSI CMECH OIpeNIeSIeHHON yA000yKIaablBaeMOCTU U OeToHa

onpez[eneHHoﬁ IMPOYHOCTH 110 CIIPABOYHBIM JAHHBIM.
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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).

Tabnuna 3 — PacueT komuvecTBa MaTepuaoB

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.
cMecelt p? paccunTaH (PaKTUYCCKHI pacxoj MaTepHalioB, KI/M .

— pc('i’i . !
u_ll'+B'+H’+ll[’+ﬂ' “ )
B= P ;L (5)

'+B+I+1I+7
= P Nk (6)

'+B +I+1'+70

_ P, .
M_U'+B’+H’+ll['+ﬂ' - (7

@

ﬂ Ioaw ﬂ,; (8)

T B A I+

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

cMecel 1 OETOHOB MPECTABIICHBI B CBOAHOW BeOMOCTH (Tabnuia 4).



Tabnuua 4 — CBoaHas BEJOMOCTb PE3YJbTATOB UCIIBITAHUM OCTOHHBIX cCMecei 1 6eToHa

Mlla
Co- Pacxo/ MaTepualios Ha 3amec, Kr | 1JIOTHOCTb b1} Pacxox Matepuanos Ha 1 M°, kr [lnornocth IIpo4HOCTS,
CMecH, P’ LI/B | OeroHa, %
’ ’ ’ ’ ’ KT/M KT/M 1 7 14 28
Tyl o wa YT e o wa I RTR RO R
1
100
2
100
3
100
4
100

7 14
Rll’ Ru 1

[Mpumeuanue — R} R — mpouHOCTh O€TOHA HOPMATBLHOTO TBepAcHUs Yepe3 1, 7, 14 u 28 cyTok COOTBETCTBEHHO;

n!

K, — K03 GUIMEHT KCIOJIb30BaHus ieMeHTa (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.
Pe3ynbrarhl MCHbITAHUM KOHTPOJBHBIX OOPa3LOB-KyOOB OETOHA MCCIEAOBAHHBIX
COCTaBOB IIPUBEJICHBI B TAOIMLE 5.

Tabmuua 5 — Pe3ynbraThl UCHBITAHUN KOHTPOJIBHBIX OOpPa3lOB-KyOOB Ha IpoOY-

HOCTDb IIPpH CKATHUHU

Cpennsis ITpenen npoynocTn
Pasmeper, MM pel 3 | Paspy- DEAEI TP
Hara IUIOTHOCTb, KI/M nipu cxxatuu, MIla
Mapxku- Macca, mIaroras
HCIIBI- obpasma
poBKa KT Harpyska, cpen-
TaHMA a b h obpasua | cpenHsis o C yu4eToM it

MAaCIIT. KO3(.
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Ha ocHoBaHuu OKCIICPUMCHTAJIbHBIX JaHHBIX ITOCTPOCHBLI rpa(bmq/l Ha6opa

IPOYHOCTH OeToHA (PUCYHOK 1).

60
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20

[Ipenen npounoctu npu cxatuu, MIla

10

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

Pucynox 1 — I'padux HaGopa nmpoyHOCTH OETOHA KCCIIEIOBAHHBIX COCTABOB

BbiBoabI o padore
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CcbL104HbBbIE HOPMAaTHUBHBIC TOKYMECHTBI

['OCT 30515-2013 IleMenTsl. OO1IHE TEXHUYECKUE YCIOBHS.

['OCT 31108-2016 LlemenTs! obmiecTpoutTenbHbie. TeXHUUYECKHE YCIOBUSI.

I'OCT 8736-2014 Ilecok ayis CTpOUTENBHBIX pa0boT. TeXHHYECKUE YCIOBUS.

['OCT 8267-93 IlleOenb 1 TpaBuii U3 MIIOTHBIX TOPHBIX MOPOT JUISI CTPOUTEIb-
HBIX paboT. TeXxHHYEeCKHe yCIOBHS.

['OCT 23732-2011 Bona jyist 6eTOHOB M pacTBOPOB. TexXHUYECKUE YCIOBHUSI.

['OCT 7473-2010 Cmecu 6eTonnble. TexHUUECKHE YCIOBHUS.

I'OCT 10181-2014 Cmecu 6eTtoHHBIE. METOABI UCHBITAaHUH.

['OCT P 59715-2021 Cmecu 6eToHHBIE CaMOYILIOTHSOIUECS. MeTO bl UCTIbI-
TaHUU

['OCT 10180-2012 betonsl. MeToabl onpeneieHus] TPOYHOCTH 1O KOHTPOJIb-
HBIM 00pasIam.

['OCT 24211-2008 JloOaBku 1jisi OETOHOB M CTPOUTENBHBIX PacTBOpPOB. O0-
II1E TEXHUYECKHUE YCIIOBHUS.

I'OCT 30459-2008 [Jo6aBku aiisi 0ETOHOB U CTPOUTENBHBIX PACTBOPOB. MeTo-
16l onpeneneHus 3pHEeKTUBHOCTH.

CTO HOCTPOM 2.6.54-2011 KOHCTPYKIMN MOHOIUTHbIE GETOHHBIC H XKeJIe-
300eToHHbIE. TexHnuecknue TpeOOBaHUs K MPOU3BOJCTBY pabOT, MPaBUIIa U METObI

KOHTPOJISL.
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INPUJIOXKEHHUE A

B 3aBucuMocTH OT mokasarens yno00yKiIaJbIBa€MOCTH M PACTEKAEMOCTH Oe-
TOHHBIE CMECH MOAPA3AEIISIIOT HA MApPKU B COOTBETCTBUM C Tabauuamu A.1 — A.S.

Tabmuma A.l1 — Mapku 1o pacIuibiBy KOHyca

Mapka JlnameTp pacruisiBa, CM
P1 Menee 35
P2 35—-41
P3 42 — 48
P4 49 — 55
P5 56 — 62
P6 boxnee 62

Tabnumna A.2 — Mapku no ocajke KoHyca

Mapka Ocajika KoHyca, CM
I11 1-4
I12 5-9
I13 10-15
I14 16—20
I15 bonaee 20

Tabmuma A.3 — Mapku no KeCTKOCTH

Mapka KecTkocTs, €
Kl 5-10
K2 11-20
K3 21-30
K4 31-50
KS bonee 50

Tabnuna A.4 — Mapku no yIjIoTHEHHUIO

Mapka Koaddumment yrminornenus
KV1 bomee 1,45
KV2 1,45-1,26
KVY3 1,25-1,11
KVY4 1,10 -1,04
KVY5 Memnee 1,04
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Ta6muma A.5 — Mapku 1o yao00yKJ1apIBaeMOCTH CAaMOYIUIOTHSIIOIIUXCS CMecei

Mapka JnameTp pacruibiBa, CM

PK1 (CY1)* 55 —65

PK2 (CY2)* 66 — 75

PK3 (CY3)* 76 — 85
[pumeuanne — * - mapkuposka no CTO HOCTPOMH 2.6.54-2011




