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TexH0JIOrHA MOHOJIMTHBIX GETOHOB B CTPpOUTEJ/IbCTBE

NMPUMEP BbINOJIHEHNUSA KOHTPOJIbHO PABOTbI

Mapxka 6eTOHHO#
o . cMecH Mapia uementa Temneparyp-
% Bun sxene300eTOHHOM KOHCTPYKITHH, 10 TOCT 7473 mo 'OCT 10178 Hbii pEAIM,
S croco0 OeTOHUPOBAHHUS c TheBVEMOi Kracc nemenTa °C
TPELY o TOCT 31108
MPOYHOCTHIO OETOHA

MoHouTHAs Kej1e300eTOHHAS MJIUTA

cTajie;kes1e300eTOHHOT 0 MPOJIETHOIO BCT B35 Ot mwoc 10

CTpOeHMus1, 0eTOHMpPYyeMasi AaBTO0ETOHO- (RT, > 45 MIla) 111 500-/10 o wioc 20

HacocoM ¢ Oeronopacnpenesuteabnoii | [14 F300 W12 G1 A

CTpeJ10it

1 OnucaTtb yC/I0BMA 3KCIJlyaTauuM XKene306eTOHHON KOHCTPYK-
HMM U onpeaenuTb Kiacc cpeabl akcnayaTtauum no NOCT 31384-2017

1.1 Mo 3agaHuio B kadyecTtBe 6a30BON KOHCTPYKLMM MPUHSATA MOHOMWUTHas
Xene306eToHHas nnuTa cranexene3obeToHHOro MPOIETHOrO CTPOeHUs, 6eTOHN-
pyeMasi no 6ETOHOHACOCHOM TEXHOIOMMM NPU TEMMNEPATYPHOM pEXMME: OT MJIHC
10 °C go nntoc 20 °C,

Bcneacrtene akcnnyataummM NAMT B arpeccuBHbIX cpefdax knacca XF3 no
FOCT 31384-2017 Kk v3penvio npeabsBnstoTcs MoBblEeHHble TpeboBaHWS Mo
mMopo3ocTorkoctn (F2300), BoaoHenpoHuuaemoctn (W12) n ncrmpaemoctu (G1).

OCHOBHbIMW TEXHUYECKMMU TPebOBaHUSIMM K KOHCTPYKUUWU SIBASIKOTCS
knacc 6eToHa no npoyHoctn B35, Mapka no Mopo3octonkoctn F2300, no Bo-
AoHenpoHuuaemoctn W12, no ucrtupaemoctu G1.

[Ans 6eToHUpoBaHua nNauT Tpebyetcad 6eToHHas cMecb Mapku BCT B35
N4 F300 W12 G1 NOCT 7473-2010. beTOHHas cMeCb Ha MecTe YKIaaKku B MO-
MEHT AO0CTaBku M nogayvnm B byHkepa 6€TOHOHACOCOB AOMKHA MMETb MOABMXK-
HocTb B npeaenax 16,0 - 18,0 cM; yepes 1,5 - 2,0 4 nocne yknaaku 6€ToHHOM
cMecu B onanybky ee MOABMXXHOCTb A0/MKHA 6bITb B npegenax 5,0 - 7,0 cm
0ocadKu CTaHAapTHOro kKoHyca. [ns obecneyeHust TpebyeMon MOPO30CTOMKO-
cTn 6eToHa BO3ayxocoAep)KaHne cMecn AOMKHO bbITb B npegenax 5 - 6 %.

2 OnucaTb MeXaHU3M AenCcTBuA A06aBOK U UX B/IMSTHMUE Ha TEXHO-
JIOrMIo npomn3BoacTBa

2.1 Ansa obecneyenunst 3awmTtbl 6eToHa Nt oT koppo3unn no MOCT 31384
TpebyeTca obsi3aTesibHOe O4HOBPEMEHHOE WCMO/b30BaHWE BO34YyXOBOBJIEKa-
towen aobaBku 1 cynepniactudukaTopa, No3TOMy NPUHUMAETCS KOMMIEKCHas!
pobaeka Ha ocHose cynepnnactudukatopa NMNOM-HJIK B konndvectee 0,7 %
MaccCbl LileMeHTa.

MNOM-HJIK — 3T0 nonudyHKUMOHaNbHas BO3A4yXOBOBeKawas aobaeka-
cynepnnactudukaTtop Ha OCHOBE CMECU HAaTPUEBbLIX COMEW MNOSIMMETUIIEH-

HapTaNNHCYNb(POKMCNOT Pa3INYHON MONEKYNSIPHOM Macchbl C A0baBneHnem
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BO3yXxOBOBMeKatowero n rnapododbusmpytolero KOMNoHeHTa, obecneyumBa-
owas cTabunbHOe MOoBbILWEHNE MOPO30CTOMKOCTU. [lobaBka B BMAE BOAHOrO
pacTBopa TEMHO-KOPUYHEBOIO LIBETA, UMEIOLLErO KOHLUEHTPaUMIO HE MeHee

32 %. PekomeHayemasa posuposka: 0,3...0,7 % wmaccel uemeHTa. [Mo3sonser
noslyyaTb NUTble CMECU W OTKa3aTbCs OT AOMONHUTENbHbIX SHepro3arpaT Ha
ynIoTHeHKe. Mpy MakCMManbHOM AO3MPOBKE OKa3blBaeT 3heKT 3aMeaneHms
cxBaTbiBaHMs1 BETOHHOM cMecu, obecneumBas TpebyemMytlo COXPaHSIEMOCTb eé
nepBOHa4abHOM NOABMXXHOCTH.

2.2 Bo3ayxoBOBeKaoLmi KOMNOHeHT AobaBku MPM-HJIK — 310 noBepx-
HOCTHO-aKTMBHOE OpraHM4ecKoe BeLLEeCTBO, CMOCOOCTBYIOLEE BOBSIEYEHUNIO B
6eTOHHYI0 CMeCb Npu €€ MHTEHCMBHOM MnepeMellnBaHnn MenKoanCnepcHoro
Bo3ayxa pa3mepoM 0,015...0,030 MM, paBHOMEpHO pacnpeaeneHHoro B be-
TOHe.

MuKpony3bipbK1 BO3AYyXa BbIMOMHAIOT POSib CMa3kn 1 obneryatoT B3anm-
HOe nepemelleHne 3anonHuTenen. Bosayxososnekawowmn addekT aobaBok
obecrneunBaeTcs TeM, YTO OHM BBOASATCS B BETOHHYIO CMeCb B BUAE LUENoY-
HbIX, KOTOpPble 06N1aAaloT NeHOObpPa3yoLLEN COCOBHOCTHIO.

MexaHu3M AeucTBUS cyneprnnactudukaTopa 3aklo4aeTcss B TOM, YTO
€ro 4actuubl aacopbupytoTcs Ha NOBEPXHOCTU LIEMEHTHbIX 3epeH 1 coobLaroT
MM oTpuuaTenbHbIN 3apsaa. Mocne agcopbunm Ha NOBEPXHOCTM 3EPEH LIEMEHTA
NO/IMMEPBLI HAaYMHAIOT OTTaNKMBATbCA ApPYyr OT Apyra — AUCNEPrMpoBaTb Ya-
CTuUbl LeMeHTa. MpoayKTbl HA OCHOBE KOHAEHCAToB popManbaernaa v Cynb-
(p1MpoBaHHOrO MenamMmHa M HadTanMHa AUCNEPrUpYIOT 3epHa LEeMeHTa C Mo-
MOLLIbIO 3/IEKTPOCTAaTUYECKOro OTTaNIKMBaHUSI.

MexaHun3M aencrTeusi ruapocodbusmpytomx 4o6aBoK COCTOUT B TOM, YTO
OHM MPU KOHTaKTE C NpPOoAYKTaMu rmapatauum LEMEHTa OCaXaalTcs B Buae
MeNbYallLMX Kanenek Ha CTeHKax MenKuxX nop W Kanunnspos, obpasys rva-
podobHble NOKPbITUA. B pe3ynbTaTe 3TOr0 BO3HWKAET KOHTAKT, MMeKLWnA 06-
paTHbIN Yron, Npu KOTOPOM CWUJ1bl MOBEPXHOCTHOMO HATSXXEHWUSI BbITANIKMBAOT
Boay u3 nop. NpumeHeHne rnapodobmsmpyowmnx 06aBOK B LEMEHTHbLIX CU-
cTeMax cnocobcTByeT (HOPMUPOBAHUIO MAOTHOM UM OAHOPOAHOW CTPYKTYpbI.
DTO BbIpaXaeTcs B YMEeHbLUEHUN KOMMYeCTBa U pa3MepoB Makponop (paauyc
nop mMeHee 10 MKM), a Takke B ux 6onee paBHOMEpPHOM pacnpeaeneHun B
Macce LeMEHTHOro KaMHs.

2.3 lMpuMeHeHne KOMMIEeKCHOM A06aBKM Ha OCHOBE CynepniacTudukaTo-
pa MNO3BONSIET YNPOCTUTb TEXHONOrnto 6ETOHMPOBAHMUS MOHOMMUTHBLIX KOH-
CTPYKUMM, OTKa3aTbCq OT BPEAHOrO0 W 3HEeproemkoro obopyaoBaHus ans
BMOPOYNIOTHEHUSI BETOHHBLIX CMECeW, YTO Y/y4llaeT ycnoBus Tpyaa OETOH-
LLIMKOB N CHUXXAET 3HEPro- 1 Tpyao3aTpaThl.

Mcnonb3oBaHne koMnnekcHon aobasku MOM-HJIK B onTMManbHOM KONU-
YyecTBe MO3BOIUT MOMYYNUTb BbICOKOMOABMXHbIE BETOHHbIE CMEcU TpebyemoMn
yaoboyknaabiBaeMoCcTn 1 obecneunTt AOCTUXKEHNE BETOHOM KOHCTPYKUMA Tpe-
ByeMbIx nokasaTtesnien Ha3Ha4yeHus.
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3 BbINOJIHUTb pacuyeT cocTtaBa 6eToHa c fo6aBKaMm

3.1 lNpu pacyeTe coctaBa 6eToHa Ans obecneyeHns 3almTbl OT KOPpPO3un
[O/MKHbI 6bITb BbINONHeHbl TpeboBaHua TOCT 31384 (tabnuua I.1) u TOCT
26633:

— MUHUManbHbIN Kacc No npoYHocTu B35;

— MaKCuMasibHOe BoAoLeMeHTHoe oTHoweHue 0,5 (MMHUMarnbHoe
LB = 2,0);

— MMHUMarbHbIN pacxoa uemeHTa 320 kr/m3;

— MUHMMarnbHOe BO3ayxoBoBneveHne 4 %;

— KPYMHbIN 3anosHuTeNb ¢ HeobxoanMon Mopo3octonkocTeio F300;

— 0b6s13aTeNnbHOE OAHOBPEMEHHOE UCMOSIb30BaHNE BO34yXOBOB/IEKAIOLLEN
pobaeku 1 cynepnniactudmkartopa.

MuHUManbHas TpebyeMast NpoYHOCTb GETOHa B NMPOEKTHOM Bo3pacte RI,
Nno 3agaHuo aomkHa 6blTb 60nee 45 Mrla.

Pacxon Boabl anst 6ETOHHOM CMecn Mapku no yaoboyknaabiBaemocty M4
(OK = 16 — 20 cM) 6e3 ydeTa A06aBOK MPUHUMAETCH MO peKoMeHAaLUUnsIM
(MpunoxxeHne A):

B, = 230 n/m>.

BopgonoTpebHoCTb 6eTOHHON cMeck € 3PEKTUBHON KOMMIEKCHON f06aB-
KO Ha ocHoBe cynepnnactudukatopa NMPM-HJIK cokpalaetca Ha 20 %, no-
3TOMY PacYeTHbI pacxof Bobl YMEHbLUMTCS Ha 46 11/M3 U cOCTaBUT
B, = 184 n/m™3.

Mpu ycnosun, Yto MUHUManbHoe Lf/B = 2,0, pacYeTHbIN pacxo[ LiEMEHTa
L, Kr/M3, COCTaBUT:

Ly = B'LY/B. (1)
L) = 184:2,0 = 368 kr/m°.

Pacxon KpynHoro 3anonHuTens, kr/m3, onpeaensercs no dopmyne:

1000
= Nyy 1
P Hiny Py (2)

rae o - Koa@UUMEHT pas3aBUXKKKN 3epeH KPYMNHOro 3anofiHUTenNs;
Vi — NYCTOTHOCTb KPYNHOMO 3anosiHUTENS;

PHiy — HACBIMHAs MIOTHOCTb KPYMHOrO 3anonHuTens, T/m3;

puy— CPEAHNAS NIOTHOCTb KPYNHOro 3anonHuTens (B Kycke), T/m3.

1000
M_1,26-0,47+ 1 =126L.
1,42 2,66

Pacxoa Menkoro 3anonHuTens, kr/m3, onpeaensercs no gpopmyne:
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m=@aooo—- 4 _p_ iy,

Pu Pu (3)
rae py- UCTUHHAS MIOTHOCTb LIEMEHTA, /cM3;

07 - UCTUHHasA MIOTHOCTb Mnecka, r/cms.

1T = (1000 _ 368 —184 —%) -2,65=592.
31 2,66

3.2 PacyeTHas nNioTHOCTb 6ETOHHON CMECK B YMIIOTHEHHOM COCTOSIHUN,
Kr/m3, onpeaensieTcs no dopmyne:
P =U+B+1]+11 4)

Pse =368+184+1261+ 592 = 2405.

3.3 CoctaB 6eTOHHOM cMecu Anst 6eTOoHa NAWMT MPONETHOrO CTPOEHMS C
y4eTOM NOTEePb MaTepuasnos npeactasneH B Tabnuvue 1.

Tabnuua 1 — CoctaB cmecn mapku BCT B35 M4 F,300 W12 G1

Pacxof
HanmeHoBaHWe MaTepuana, HopmaTus
C YYeTOM ro-

eMHULA U3MepeHns notepb, % | Mo pacyeTty Tepb
LlemenT MU500-40, T 0,9 0,368 0,371
Mecok, M3 1,9 0,43 0,44
LLle6beHb, M3 1,55 0,89 0,90
Bona, n - 184 184

- (0]

[Aob6aska M®M-HJIK (0,7 % i 2,58 2,58
LlEMEHTA), Kr
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