beTOHBI

CBoiicTBa OTOHHBIX
CMeCeH.

lo6aBKH, peryimpyoonue
CBOMCTBA OeTOHHBIX CMeceM



bemonHOU cmecblo HAa3bIBAIOT
MepeMelIaHHYIO 10 OZHOPOAHOTO COCTOSSHUS
TUIACTUYHYIO CMECh U3 BSDKYILEro BeleCTBa,
BOJbI, 3aII0OJIHUTEJIEN U CIIeLIMAIbHbIX
100aBOK

PCICC.MOmpu.M OCHOBHble caolicmaea bemoHHbIX cmecel:

* Tukcomponus - CsoiictBo GeToHHON cMmecH

PamKIDKATBCA ~ HPA  MEXaHUYeCKOM  BO3[EeHCTBUM
(HarpuMep, mpu subpupoedHuu) W BHOBb 3arycTeBaTh B
CIIOKOMHOM COCTOSIHMM HAa3bIBAIOT mukcomponuel (rmo-
IpeYeCcKH '"THUKCOC' - BCTPSXKUBAIO, "TPOIIO" - U3MEHSIIO).

e [InacmuuHocmub - onpenensieTcsi COOTHOILIEHHUEM
KOMITOHEHTOB CMeCH.



CBolcTBa OeTOHHBIX CMecel

* Ydob6oyknadvieaemMocms -  CBOHCTBO

OETOHHOM CMeCH 3amoJHATh (OpMYy NPH JAAHHOM
crioco0e yIJIOTHEHMsI, HE PACcC/IauBasiCh B Mpoliecce
YKJIQIKH.

Bpra)KaETCH B ITOABHNXXHOCTH H XXECTKOCTHN

[lodsuxcHocmb OGETOHHOM CMeCH XapaKTepHU3yeTCs
nsmMmepsiemoit ocagkoit (cm) xkonyca (OK), orpopmoBaHHOTO U3
OeTOHHOM CMeCH, IMOJJIeXKalllell MCIIbITaHuIo0. Ecan ocazaka
KOHyCa paBHA HY/IIO, TO YAOOOYKJIAJbIBAEMOCTh OETOHHOM
CMeCHU XapaKTepH3yeTCsl YKeCTKOCTHIO

JKecmkocmb 6eTOHHOM CMeCH XapaKTepH3yeTcsi BpeMeHeM (c)
BUOpPHUPOBaHUSI, HEOOXOAWMBIM JJIsi BBIpABHHUBAaHUSA U
VIUIOTHEHUSI TPeABAPUTEIbHO OT(POPMOBAHHOTO KOHYCA
O6eTOHHOM cMecH B TIpHUOOpe AJIsl oTipeie/ IeHUST YKeCTKOCTH.



CBolcTBa OeTOHHBIX CMecel

OnpedeneHue
ydoboykanadvieaemocmu
6emoHHOU cmecu:

a) mpubop (KoHyC)
ILJIS1 OTIpeIeIEH NS
MTOIBUXHOCTH
6eTOHHOM CMeCH:

1 - )KeCTKasl CMeCh;
2 - TIOJBWYKHAS CMECh;
3 - 0CaJIKa KOHYCa;
6) mpubop s
orpeeneHus
YKeCTKOCTH
OeTOHHOMN CMeCH:

4 - CX€Md HUCIIbITAHH.




CBolcTBa OeTOHHBIX CMecel

* C8523HOCMb - xapakTepusyeT CIIOCOGHOCTE

OeTOHHOI CMeCH COXPAHSTh OJJHOPOTHYIO
CTPYKTYPY, T.e. Heé pacC/IanuBaThCs B TIpo1iecce

TPAaHCIOPTUPOBKU M YKJIAJAKHU

(Cxema paccioeHus
OETOHHOU CMeCH TP
IJTUTETbHBIX BUOPAIIMOHHBIX
BO3I€MCTBUSIX:

a — CBEeXXeINpPUToTOBIeHHast
CMecCh;

6 — paccouBIIasIiCS CMeCh;
1 — HalpaB/iieHWe ABUKeHUsI
BO/Ibl;

2 — IIeMeHTHO-TIeCYaHbIN
pPacTBOp;

3 — KPYIIHbIHI 3aTIOJTHUTETb;
4 — BOZa



Ilo6aBKH, peryupymolye cBOUCTBA 66 TOHHBIX cMecei

Jlob6aBKH Je/IAT Ha ABa KJlacca :
[J MonoTbele MUHepa/ibHbIE
0 Xumunueckue Bewmectsa (ITAB)

MutnepanibHble d06a8KU - TIPeICTABSIIOT
co00M, KaK ITPaBUI0, TOHKOM3Me/IbYeHHbIe
MPUPOJHbIE MaTePUaJIbl: IIUIAKH, 30J1a,
OTXOAbI TOPHOTO ITPOU3BOACTBA U Ap. KX
n00aB/ISIOT B 0€TOH B Ko/iM4uecTBe 5 — 20% B
OCHOBHOM /IJII 9KOHOMHH IIeMEHTA.




Ilo6aBKH, perynupymoliye cBOUCTBA 66 TOHHBIX cMecei

* Xumuueckue dob6agku - mOBepXHOCTHO-
akTuBHbIe BelecTBa ([TAB), koTopsle

AKTUBHO a/ICOPOUPYSACh Ha IIOBEPXHOCTHU

3epeH KJIMHKepa CylleCTBEHHO U3MEeHS 0T
CBOMCTBA LIeMeHTa U OeTOoHaA B LIeJIOM.

Ilo ocHosHOMY 3¢hhekmy deticmeus
gbldenisiom :



Ilo6aBKH, peryupyloiye cBOHCTBa OETOHHBIX CMecei

- nﬂacmugﬁuxamopbl, yseaqudusarnwue nodsudcHOCMb U
mekKyuecmo 6emoHH020 mecma,

- cmabunuzamopsl, kKomopvle npedomepawarm Uau
yMeHbluarom paccioeHue 6emoHHoOU cmecu;

- pezynamopsl cxeamblieaHua 6GemoHHO20 mecma,
yckopawowue uau 3amedasiowue (8 3asucumocmu om
mexHoi02uu pabom) npouecc meepoeHus 6emoHa;

- eodoydepixcusarowiue dob6asxku, nosgo/iaowue
yMeHblWUumMb omaayuy 6006l 6€MOHOM;

- dobasku, pezynupyrwwue niomHocms 6emoHHOU
cmecu, gkawdarom 8 ceba eo3dyxososnekarouwjue u
neHoobpasyrnwue  sewecmeda, ynjaomuumenu  0as
yoaneHus 803dyxa u3 cmecu, pacwuparouwue gewecmada 01
komneHcauuu degpopmauuti bemoHa u dp.;



Ilo6aBKH, peryupylolye cBOUCTBA 66 TOHHBIX cMecei

- dobaexku, npudarowue 6emoHy cneuuaibHble
ceolicmea - aHMukoppo3uliHble, 2udpogobusupyrowue
(ymeHbwarowue cMavu8aemocmn 6emoHa),
6akmepuuudHbie u np.

- npomueomopo3Hble dobasku - sewecmsa,
noHuXcarowue memnepamypy 3amep3aHus 800bl U
cnocobcmeyrowue meepdeHuto 6emoHa u pacmeopHoOll
cmecu npu ompuuamenbHbulx memnepamypax. K Hum
OMHOCAMCA:

* ¢popmuam Hampus,
* ¢opmuam kanvyus,

* Humpum Hampus



CBOUCTBA BETOHA



1. [TpounocTh 6eTOHa

[Ton npouHocmuvio 6emoH06 MOHUMAETCS
IIPOYHOCTH IPU CKATHUM (€C/Iu Apyroe He
OroBapHUBaeTCsI 0C000), T.€ IMpeie/IbHbIe HATIPSDKEHHS
KOTOPbIe CIOCOOeH BhIZiepyKaTh O€TOH

OmnpepesnsieTcs: TyTeM Pa3IaBIUBAHUS KyOHMYeCKUX
00Opa310B Ha npecce (KyOMKOBas IIPOYHOCTH)

= | [IpOYHOCTH 3aBUCHUT OT
BpeMeHU TBePAECHUS.

[lo cranpgapTy TBepaeHue
IOJDKHO TIPOUCXOAUTD ITPU
T=(20£2°C u

OTHOCUTE/IbHOU BJIAXXHOCTHU
90 — 95%




[TpoyHocTh 6eTOHA

3aBUCUMOCTDb MPOYHOCTHU OT BpEeMEHU
TBepAEeHUS BbIPpaXkKaeTcsl IorapruPpMUIeCcKOM
3aBUCHUMOCTBIO:

‘R =R, (Ign/lg28),
r7e n — BpeMs TBepAeHUsI, CyT;

R , - mpoynocTh 6eTOHA NMpH n = 28 CyT;
Z1/1s1 TOPT/IAHALIEMEHTHOTO OeToHa R_,
HA3bIBalOT MAaPOYHOM IMTPOYHOCTHIO OeTOHa.



2. Mapka u K1acc 6eToHa
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Prc. 3.1. M3meHeHHE NPOYHOCTH OSTOHA BO BPEMEHH

B makux cayuanx ucnoib3yrom
cneuuanbHsle mapku (kaaccwt) 6emoHos unu
8800M yCcKopumeau cxeamsiéaHus (xaopud
Kanbyus, cyabdam Hampus u dp.).

CobroieHue yCI0BUM
TBepAEHUSI 0COOEHHO BAKHO
B IIepBbIe 10 — 15 CYTOK ,
Korga 6eToH MHTeHCUBHO
HaOMpaeT MPOYHOCTb.

B nmpounsBoACTBEHHBIX
ycsoBHsX (0COGEHHO B
IIAXTAaX)3TH YCIOBHS
BbIZIEPYKaTh HEBO3MOXKHO.

Hanpumep, npu 8o3eedeHuu
6emoHHOU Kpenu cmeoJo8

mpebyemcs ompbi8 u
nepecmaHogka onanybku e
meveHue 1 — 2 CYmok.



Mapka u Kj1acc 6eToHa

Mapxa 6emona - (M) onpeaensieTcs 1o
OKPYIJIEHHOMY B MEHBIIYIO CTOPOHY
cpegHeMy apuPpMeTHIeCKOMY ero KyOMKOBOM
IIPOYHOCTH, B Bo3pacTe 28 CyT., UBMEepEeHHOMU
B KI'c/cM> , onmpeAeeHHOU C HAJle)KHOCThIO
0,5 (50%)

Knacc 6eTtona (B) kxpome npourocmu
yuumsleaem ewe u cimeneHbs ee eapuauuu
(usmenuusocmu), usamepsiercs B Mlla,
IIPUHHMAETCSI C TAPaHTUPOBAHHOM
obecrieuenHocThIO 0,95 (95%).



Mapka u ks1acc 6eToHa

dopmyra s pacdyeTa Kiaacca 6eToHa

rae R - cpenHsis KyOMKOBas MPOYHOCTb O€TOHA
(MIla) mpu ko3¢ duiieHTe BapHallUH V.

Paccmompum npumep pacvema

yomK pasMepoM Rc = P/S = 80000 kec / 400 cm? =
cm, Pp =80 Tc. ,

PaccumTaTh MapKy H 200 kac/em? m.e. M200
KJIACC JQHHOT'O OeToHa no CHull U =0,13

B =20 (1-1,6470,13) = 16,
m.e. B15



3.Mop030CTOMKOCTH

[Tog Mopo3ocmoilikocmsbio 6eToHa TOHUMAIOT
ero CItocCOOHOCTD B HACBIIIIEHHOM BOJIOM
COCTOSIHUH BBIZE€PXKUBATh MHOTOKPATHOE
IorepeMeHHOe 3aMOPaKUBAHHE U OTTaBaHHe

3a MapKy IO MOPO30CTOMKOCTU NPUHUMAIOT
HAHOOJIbIIIee YHCIO IIUKJIOB «3aMOPaXKUBAHHUS
— OTTaWBaHUS», IPU KOTOPOM 00pa3IIibl He
CHIDKAIOT MTPOYHOCTH O0siee yem Ha 5 %.



M3mepuTenb MOPO30CTOMKOCTH O€TOHA AUTIATOMETPHUYECKHUA
NMM/-MT'4

MeToz 0OCHOBaH Ha CBSI3U MOPO30CTOUKOCTU
MaTepHasia C BeIMYUHON «aHOMAIbHBIX»
00'beMHBIX TepOpMaIUii, U3MePSIEMBIX
o6 beMHbIM iraTomeTrpoM MM/I-MTI'4 nipu
OXJIAXKJeHHUH BOOHACKIIIIeHHBIX 00Pa3IIOB.



