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OHepreTuyeckas cUTyauusi B Hallel cTpaHe, HeCMOTPSI Ha GOIbLUON MPOLEHT MUPOBOW A0ObLIUK
SHEeproHocuTenen, TakoBa, YTO PACCMOTPEHWE BCEX MPEASIOKEHWA, HanpaBfeHHbIX Ha CHUXeHue
9HeprosaTpar B NpoLeccax NPoM3BOACTBA M NOTPebreHus:, SBMsieTCs HacyLHOW NOTPeBHOCTLIO.

Mpn npomsBoacTBe GETOHHbLIX KOHCTPYKUWMA MHTEHCUMUKAUUSA TBEPAEHUS LeMeHTa B OCHOBHOM
OOCTUraeTcs 3a CYeT pasfMyHbiX cnocoboB ero TepmoobpaboTkM (nponapvBaHue, pasorpes,
aBTOKaBMPOBaHWE 1 Ap.) UNW NyTeM MCNoNb30BaHUS ObICTPOTBEPAELLUNX U CrieumarnbHbIX LLeMEHTOB, a
TakkKe C NMOMOLLBI XMMUYECKMX A00aBOK. YCKOpeHue TBepaeHus npuobpeTtaetr ocoboe 3HayeHue npu
3aBOACKOM MPOM3BOACTBE OGETOHHbIX U Xene3oDeTOHHbIX W3AenuiA, Tak Kak npuM 3TOM JocTuraeTcs
MaKcMMaribHOE NCMNOoMb30BaHWe NPOM3BOACTBEHHLIX MIOLWaAen, NoBbIleHNe obopavymBaeMocT opm U
aoporocTosilero obopygosaHus [1-5]. B Poccuu npaktudecku Ha Bcex npeanpustuax no Npous3BoacTBy
OETOHHbIX N Xene300EeTOHHbIX M3OENUA U KOHCTPYKUUA FnaBHbIM CnocoboM YCKOpeHusi TBEpOEHWS
GeToHa sBMseTca ero TennoBMnaXHOCTHas obpaboTka. B HacTosiiee Bpems Ha TennoByt 0OpaboTky
1 m® GeToHa 3atpaymBaeTcs okono 0,35-0,6 kan TennoBOW 3Hepruu, 4TO cornoctaBumo ¢ 55-65 «kr
YCIOBHOIO TOMnMBa. JTO BbLICOKME MOKa3aTenu B YCIOBMSAX PbIHOYHOW 3KOHOMWKM, KOrda CTaHOBUTCSH
XM3HEHHO HEODXOAMMbIM paLUMOHanbHOE MCMNOMNb30BaHNE PECYPCOB N AEHEXHbIX CPeaCTB.

OgHum 13 3PdEKTUBHBIX TEXHOMOIMYECKMX MPUEMOB CHWKEHUS dHeprosaTpaT sBnsieTcs
ncrnonb3oBaHWe XMMMYecknx 4obaBok — yckoputenen TeepaeHus. B kayecTse yckopuTtenen TBepaeHus B
OCHOBHOM WCMOMb3YOT COMM Ha OCHOBE XMOPMAOB 1 cynbdaToB HaTpuUs, Kanusa u Kkanbumsa. Kpome Toro,
NPUMEHSIOTCHA OKCUAbI U TMAPOKCUABLI antoMUHNA. C 9KOHOMMUYECKOW U 3KONOrMYeCcKOW TOUEK 3peHus ans
npoussoactea AobaBok  LernecoobpasHo  MCMoOnb3oBaTb  MOOO4YHbIE  MPOAYKTBI U OTXO4bl
npoMbILLneHHoCcT [6-9]. OpgHako pgns 3Toro  HeobxoAuMmbl  Hay4YHO-OBOCHOBAHHLIE CMOCOObLI  UX
npMMeHeHus, GasupyrolMecs Ha 3HaHMM XMMUYECKOTO COCTaBa W arperatHoro  COCTOSIHMSA
ncnone3yemoro matepuana [10].

OpHMM M3 TakMx OOBLEKTOB SIBMSIETCS ranbBaHWYECKWUA LWUMaMm, Moflydyaemblii npu obpaboTke
antoMUHNEBbLIX W3AENWIA, B 4YaCTHOCTW, MOrOHaXHbIX npodwunen ons mMeGenbHOW MPOMBILLNEHHOCTY.
[anbBaHMYeCKUii LWNaM — KOHLEHTPMpOBaHHasi BoAHAas AWCMEepCUsi anioMUHATOB — NpeAcTaBnsieT
0Ge3yCcrnoBHbIN MHTEpPeC ANs NPUMMEHeHus1 B KadecTBe [06aBkM B LiEMEHTHble GeTOHbl, OAHaKo He B
UHOuBMAOYyanbHOM BMAE, @ B KOMMMEKCe C ApYrMMU (PyHKLMOHANbHBIMA KOMMNOHEHTaMM, NO3BONSOLWUMMN
YNyYLNTb CBOWCTBA KOHEYHOro npoaykta. OCHOBHblE NMpeumyLLecTBa MHOFOKOMMNOHEHTHbIX 406aBoK B
obLiemM cnydyae BbipaXkaloTcsl B TOM, YTO MOHOAOGABKM Hapsiay C MONOXUTENbHBIM OKasbiBalOT WU
oTpuLaTenbHOe BrMsSIHWE Ha CBOMCTBA GETOHOB, YTO CHUXKAET UX 3D(EKTUBHOCTb.

OcHoBHOW 3aga4ven AaHHoW paboTbl ABnseTcs paspaboTka KOMMIEKCHOrO YyCKOpUTENsl TBEpAEHMS
LleMEHTHbIX OETOHOB Ha OCHOBE raflbBaHUYECKOro Lfiama.

lanbBaHuyeckun wnam (M) — aTo mMaTepuan c BbICOKMM cogepxaHuem Bnarn (go 80-90%).
Mocne cywku wnam npencraBnsieT cobon KyckooOpasHbIi maTtepuar, NoaToMmy AN NpUMEHEHWs B
6eToHe ero HeobxoauMo pa3marnbiBaTb. B xoge askcnepumeHTa Mbl NPOM3BOAWMMM MOMOM B TeYeHue
2 MVH B MNPYXWHHOW MemnbHUUE, B pesynbTate Obl MoMyyYeH MOPOLLUOK Ceporo LBeTa C yAernbHON
noBepxHocTbio 350 M2/Kkr. Xumudeckuii coctae LU v cofepkaHue B HEM XMMUYECKUX 3FIEMEHTOB (Mr/Kr)
npeacTaeneHbl B Tabn.1.

Ta6nuua 1. Xumuyeckuli cocmae 2ajib8aHU4YeCKOo20 wiiama

Okcuabl SiOz | TiOz |AO3 |Fe03 {[MnO |CaO |MgO |[NaO KO |P:05 |SOs I']-lcl)-lolg/
gﬁfep"‘a“"e 061 |001 |5547 0,43 |<0,01 |1,52 [1,06 |1,90 |<0,01/0,05 |9,47 |2978
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M3 Bcex nsBecTHbIx Jo6aBOK — yckopuTenen TBepaeHnst Hamu 6binn BbiIOpaHbl cynbdaT kanus,
cynbat HaTpud, xnopug HaTpusi, Xnopug Kanbuus, notaw Kak Hambornee 3deKTUBHbIE MO CBOEMY
OCHOBHOMY MOKa3aTesto — YCKOPEHUIO TBEPOEHUS B paHHME CPokK. Takke B KavyecTBe npeanosiaraemoro
yckoputenst TBepaeHust Obin BbibpaH LU — oTxog npou3BoacTBa anOMUMHMEBBIX Npodunen — ¢
cogepxaHmem okcnaa antomMuHua 55%. ns cpasHeHuna ¢ MU 6binm ncnbiTaHbl YACTbIE NPOAYKTLI: OKCUA,
rmgpookcua n cynbdat antoMUHNUS.

OueHka addekTnBHOCTM AO06aBOK MpousBoguNnacbs MO  U3MEHEHUID WX  PEeorormyeckmnx
XapaKkTepUCTMK U CPOKOB CXBaTbIBaHUA LLEMEHTA, a Takke Mo U3MEeHEHUIO0 MPOYHOCTU LLEMEHTHOro KaMHs
Ha nepsble 1 ABajLaTb BOCbMble CyTKM TBepAeHUs. PesynbTaThl npuBeaeHsl B Tabn. 2.

Kak BngHo 13 Tabn. 2, Hanbornbllee yckopeHue cxBaTblBaHWUsSI LLeMEHTHOro Tecta Habniogaetcs
npu pobaeneHun xmopuaa Kanbuus, cynbcaTta kKanus, cynbcata Hatpua w W, Mo addekTy
YyMpOYHEHNst B paHHeM (1 CyTKM) M HOpMaTMBHOM (28 CyTOK) BO3pacTe fnydlivMe MokasaTenu umetoT
cynecdat Hatpus (61,7 n 95,7 MIla), xnopug kanbumsa (62 n 95 MMa) n W (92,7 n 95,5 Mlla
cooTBeTCTBEHHO). OKCMA N rmapokena, antoMUHUA Takke SIBNAIOTCA YCKOpUTENnsMu TBepAEeHUS LeMeHTa:
60,2 n 90,3 y nepeoro, 54,2 1 83,4 Mlla y BTOpOro, COOTBETCTBEHHO.

Tabnuuya 2. Ceolicmea ueMeHmMHO20 mecma e npucymcmeuu 3J1eKmposiumoes

o CpoKu cxBaTbiBaHUsl, Yac-MUH MpoyHocTb, Mla
Odob6aBka [o3upoBka, % HI,%
n/n Havano KOHeL| 1 cyTkun 28 cyTkun
1 |- - 24 2-05 3-05 48,0 77,2
2 0,5 25,25 1-20 2-40 50,2 78,9
3 | Cynedar 1 26.25 1-10 2-30 56,4 85.0
Kanmna
4 2 27,5 0-40 1-50 62,0 83,2
5 0,5 25,25 2-00 2-50 48,9 82,0
g | Cynedar 1 26 1-45 2-40 55,8 88,5
HaTpusi
7 2 26,5 1-20 2-10 61,7 95,7
8 0,5 26,0 2-00 2-45 49,7 81,3
g | Xnopun 1 26,5 1-40 2-30 55,2 87,5
HaTpusi
10 2 27,25 1-25 2-05 61,5 94,2
11 0,5 25 1-50 2-30 49,2 80,1
12 | Xnopva 1 25 1-15 2-00 59,3 88,2
Kanbums
13 2 255 0-45 1-10 68,0 95,0
14 0,5 245 0-55 1-50 51,7 83,4
15 | Cynedar 1 255 0-45 1-20 58,2 87,3
antoMnHnNA
16 2 27,0 0-35 0-55 543 85,6
17 0,5 27,0 2-00 3-10 48,0 76,7
18 | AI(OH)s 1 27,5 2-10 3-15 50,3 79,8
19 2 285 2-20 3-20 518 81,4
20 0,5 26,75 1-50 3-05 48,2 78,9
21 | ALO; 1 28,0 1-40 2-40 51,8 80,4
22 2 29,0 1-30 2-30 57,2 83,3
23 0,5 26,0 1-25 2-40 50,2 81,3
24 | rw 1 26,5 1-10 2-05 56,0 89,2
25 2 27,0 1-00 1.55 63,7 95,5

CnenyetT OTMETUTb, YTO YUCTBIN TMOPOKCUA antOMUHUS NPU STOM He SBMsieTCs yckopuTenem
CXBaTbIBaHMS, HAOOOPOT, OH HECKONbKO 3amennisieT cpokun (24 20MuH 1 34 20MUH — Ha4arno 1 KOHel, no
CPaBHEHUIO C 24 5MUH 1 34 5 MUH y KOHTpONbHOrO obpasLa, cooTBeTCTBEHHO). 'L obnagaeT BbicOKOM
aKTMBHOCTbLIO MO MOIMOLWEHNI0 oKcuaa Kanbuus [11], Tak Kak B pes3ynbTarte peakuum npoucxoauT
obpasoBaHue aTTpuHIuTa.

Kak wn3BecTHO, xmopug KanbLus BbI3blBA€T KOPPO3UKO apmatypbl. Ty AobaBky 3anpeLyeHo
ucnomnb3oBaTb B Xene3obeToHHbIx nagenusx. Cynbdat HaTpys U ranbBaHUYEeCKUW Lunam nokasanu
NPaKTUYECKN OOVHAKOBblE pe3ynbTaTthl, Kak MO YCKOPEHUIO CXBaTbiBaHWS LEMeHTa, Tak u no Habopy
MPOYHOCTM LEMEHTHOrO KaMHs. Tem cambiM, UenecoobpasHO AarnbHenwee uccnegosaHue
ranbBaHWYECKOro LUflama Kak YCKOPSIIOLLEro KOMMOHEHTa B cocTaBe Oyayllero KOMMSIEKCHOro
mMoaudmkaTopa.
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MN3-3a BbicoKoM yaenbHol noBepxHocTh [l HopmanbHasi ryctoTa LeMeHTa pesko Bo3pacTaerT,
MO3TOMY ANl CHUXKEHWs BogonoTpeGHOCTH LenecoobpasHo BBOAUTL fo6aBku-cynepniacTudmKkaTopsbl.

OcCHOBHbIM  kpuUTEPUEM 3PP EKTUBHOCTM nnacTumumpyowmx [obaBoK SABMASETCH CHWKEHue
BOAOMOTPEOHOCTM LIEMEHTHBLIX cuUCTeM (Bogopeayuupyrowmin nokasatens) [12-18]. OntumanbHoe
konuyecTBo [o0bGaBOK onpegensdeTcsa No W3MEHEHU0 MPOYHOCTHbIX Mokasatenen 6etoHa [19, 20].
B Haweln paboTe BbINOMHEHbI MOMCKOBbIE MCCNEaoBaHUS MO Noadopy M CpaBHEHMIO ONTUMAasbHbIX
O03MPOBOK M OLEeHKe BnusaHusa cynepnnactudukatopa C-3 u runepnnactudpukatopa Melflux 2651F Ha
peonornyeckne n CTPYKTYpPHO-MEXaHU4eckne XxapakTepnucTnku LEMEHTHbLIX CUCTEM.

OcHoBy cynepnnactugukatopa C-3 CcOCTaBnsAT HaTpuUeBble COMM MPOAYKTa KOHAEHCALMK
HadpTanuHcynbokucnotel U dopmansaernga. Melflux 2651F — nopoLlKkoBbIM NPOAYKT Ha OCHOBE
MogucmLmMpoBaHHOro nonuadmpkapbokcunara, MOoMyYeHHbI MEeTOAOM  PachblfIMTENBHOW  CYLLKM.
Ho3snposka gobaskm C-3 BapbupoBanacb ot 0,2 ao 1,2% oT Macchl LemeHTa, a gobasku Melflux 2651F —
o1 0,1 0o 0,5%.

Ecnu xe npoaHanuanpoBaTb 3HAYEHUS MPOYHOCTM LIEMEHTHOrO KamHsi B MEpBble Yacbl U CYTKU
TBepaeHus (1abn.3), To BMOHO, 4TO onTumansHon Josuposkon C-3 aensetcs 1% (coctaB 6), Tak Kak npu
AaHHOW O03npoBKe HabnogaeTcs Hanbonbluee yBenmyYeHne NpoYHOCTU B 12 YacoB TBepAEHUs 1 pganee,
B oTnuume ot pobaekm Melflux. Tak, npoyHocTb 4epe3 12 yacoB B 3 pasa bonblie, yem y
6e3006aBoOYHOrO cocTasa.

Ta6nuua 3. Cocmaebl U NPo4YHOCMb MOOUUYUPOBAHHO20 UeMeHMHO20 KaMHS

Ne LemenT, | Boga, ca o MeLqux, % - MpoyHocTb Ha cxkaTue, MlNa B Bo3pacTte
cocTaBa r Mn %o
12 yacoB | 16 yacoB | 1 cyTku | 28 cyTok

1 120 - - - 0,24 14,9 27,1 38,2 86

2 100 0,8 - - 0,20 13,6 31,9 43,4 100
3 95 1 - - 0,19 12,1 28,1 46,9 103
4 95 1,2 - 0,19 10,9 24,2 45,3 107
5 103 0,8 - 2 0,21 31,1 41,1 50,9 102
6 101 1 - 2 0,20 37,7 45 54,1 108
7 500 101 1,2 - 2 0,20 36,2 44,0 52,8 109
8 100 - 0,1 - 0,20 13,1 29,8 41,2 94,0
9 96 - 0,2 - 0,19 12,9 26,7 37,2 100
10 92 - 0,3 - 0,18 10,9 22,3 33,2 107
11 104 - 0,1 2 0,21 35,8 43,1 52,3 96
12 101 - 0,2 2 0,20 33,7 41,7 51,7 106
13 95 - 0,3 2 0,19 29,1 39,2 47,2 113

[MoaToMy B kadecTBe ONTMManbHbIX ObiNM BblOpaHbl [03MpoBkM 1% (OT Macchbl LemeHTa)
cynepnnactucdumkatopa C-3 mn 2% ranbBaHuyeckoro wmnama. B pesynbrate MOXHO COBMECTHO
ncnonb3oBaTb cyneprnactugukatop C-3 u ML kak KOMMNNEKCHbIA YCKOPUTENb TBEPOEHUS LIEMEHTHbIX
6etoHoB (IWLC).

Onga oueHkn addekTnBHOCTU paspaboTaHHon komnnekcHonm gobasku MUC 6binn nccnegosaHbl
CBOWCTBA pas3nuyHbiX OETOHHbIX cmecen c pobaeBkon n 6e3 Hee. B kadecTBe 3anonHuTenewn
ucnonb3oBann pedHon rpasui dpakumm 5-20 M M KBapuEeBbI NECOK C MOAYMNeM KpynHoctTu 2,2.
B kauectBe Bsxyllero wucnono3oBanu Mopposckun uemeHT LEM | 42,56. KonuuectBo BOAbI
BapbMpoBanocb B 3aBUCUMOCTM OT Tpebyemol NoABWXKHOCTM cMmecu. Bbinu BbiOpaHbl TpY Mapku
noaswxHocTtu: M1, M3 n M5. B pesynbtaTe nccnegoBaHo BrUsSHWE NOABWKHOCTUM BETOHHBIX CMecen Ha
3(pPEKTUBHOCTb KOMMIEKCHOrO yckopuTenst TBepaeHus 6etoHos MUC, npousBegeHa oueHka BAUSHUSA
KOMMIEKCHOM Yyckopsaowen [obaBkM Ha Bo3gyxoBoBreyeHve (BB) m mNOTHOCTb OETOHHOM CMeECM.
CocTtaBbl GETOHHBIX CMECeW 1 UX CBOWCTBa NpeacTaBreHbl B Tadn. 4.

Kak BugHO 13 Tabn. 4, nNNOTHOCTb OETOHHbIX CMECeW Mpu YBEINIMYEHUU TMOLBUKHOCTU
YMEHbLUAETCS, NPU 3TOM MCMNOSIb30BaAHWE KOMMJSIEKCHOTO YCKOPUTENSA MO3BOMSIET HECKOMbKO YBENUYNTb
3TOT nokasaTenb. BBegeHne KomnnekcHow [o06aBKM CHWXAET BOAOMNOTPEOHOCTb OETOHHBIX CMecen.
Takke BUMOMM, YTO MUCMNOMb30OBaHME padpaboTaHHOM [0GaBKM NO3BOMSET CHU3UTH BO34YXOBOBMEYEHUE
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GEeTOHHbIX cMeceil, 0COGEHHO Ha BbICOKOMOABWXHbLIX cMecsX. CHUKEHVE BO3OyXOBOBEYEHUS NO3BONAET
nonyyatb 6eTOHbl Goriee NMOTHOM CTPYKTYpbl, YTO TONOXMTENbHO CKasblBaeTCs Ha CBOWCTBAXx
AOITOBEYHOCT!.

Tabnuuya 4. Cocmaebl 6emoHa u ceolicmea 6emoHHOU cmecu

Ne Pac4yeTHbIN pacxod KOMMNOHEHTOB 6eToHa, krim® P P—— PacueTHas
- A BB, NNOTHOCTb
cocTaBa . B/L HocTb (OK), o .

6eToHa LlemeHT MpaBun Mecok Bona rwc oM % 6eTOHHOM s

cmecu, Krim
1 350 1050 850 170 - 0,49 4 2,8 2420
2 350 1050 850 143 10,5 0,41 4 2,8 2404
3 350 1050 850 193 - 0,55 15 2,7 2430
4 350 1050 850 159 10,5 0,45 15 2,2 2415
5 350 1050 850 218 - 0,62 24 2,1 2432
6 350 1050 850 184 10,5 0,52 25 1,4 2430

BnuaHne noaBMXHOCTUM OETOHHbIX CcMecerd Ha 3MPAMEKTUBHOCTb KOMMMEKCHOrO ycKopuTens
TBepaeHus 6eTtoHoB npeacTtaBneHo Ha puc. 1. Kak BugHo m3 puc. 1, ¢ yBenMyeHUeMm MogBMKHOCTH
BGETOHHbIX CMecelt NMPOYHOCTL 0Opa3uoB MOHWXKAETCS, TaK Kak yBennM4MBaeTcs BOZONoTpebHoCTb. Tak,
NpoYHOCTb 0Opa3uoB 6e3 fobaBKkM, MMEBLLMX NOABWMXHOCTL 11 1 TBEpAEBLUMX B HOPMaribHbIX YCIOBUSX,
coctaBuna 8 Mrla, npo4HocTb npu nogswxkHoctn 13 coctasmna 6,5 MlMa, npu nogswxHocTn 15 —
4,4 MMa. MNpwn BBegeHnn [oGaBku B cocTaB BETOHHBIX CMecelr MPOYHOCTb OeToHa yBEenMYMBAETCHA Ha
95-105%, T.e. a(pPEKTMBHOCTb KOMMIIEKCHOIO YCKOPUTENSA TBEPAEHWUS HE 3aBMCUT OT MOABUXKHOCTM.
[o6aeka NUC noseonsetr obecneunTtb yCKOPEHHbI Habop npovHocTM 6eToHa M MOBbICUTL €e B ABa
pasa.

18 17
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E 10 - 3 8,6
'g 8 - 6,5
X
z 6 4.4
= 4 - E—
2 . .
O = T T
ni n3 ns
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PucyHok 1. BnusiHme nogBMXHOCTU BETOHHBLIX CMecel Ha NPOYHOCTb OETOHHbLIX O6pa3L OB B
Bo3pacTte 1 cyTokK

B Bospacte 28 cyTok npoyHocTb GeToHa ¢ gobaekon [LUC Tawkke Bbilwe, YeM MNPOYHOCTb
6espobaBoyHoro cocraea. Npu nogBwkHOCTM cmecu [11 NPOYHOCTb KOHTPOSBLHOMO cocTaBa Obina
38,4 MlMa, npo4yHocTb B6etoHa ¢ INWC — 50,1 Mlla, npn nogwkHOCTU 13 MPOYHOCTb KOHTPOSILHOMO
coctaBa 6bina 33,8 Mlla, npoyHocTb GeToHa ¢ UC — 43,7 MIlla, npu noaBmxHOCTU [15 nNpoYHOCTb
KOHTpOSbHOro coctaea 6bina 27,4 Mlla, npoyHocTb 6eToHa ¢ N'WUC — 36,1 MIa. YBenuueHme npo4HOCTH
©eToHa npu BBegeHun pobaeku MNLIC coctaBuno B ntore ot 29 o 32%.

Ona oueHkn 9dEKTMBHOCTU MPUMEHEHUST KOMIMNEKCHOro yckoputens TeepaeHus UC Gbina
npoBegeHa anpobauusi Ha nNpPOW3BOACTBE TpoTyapHouW nnuTki. Mcnonb3oBaHne pobaekm [LUC
NoO3BONMMO CHM3UTL pacxop LiemeHTa Ha 10% 1 yckopuTb Habop pacnanybo4yHon NPOYHOCTU, YTO B UTOre
CHM3MNO cebecTonMoCTb N3aenuii.

Bbi1800bI

1. B pesynbTare nccrnegoBaHMn NokasaHo, YTO ranbBaHWYECKMA LifaM MNo3BONdAeT COKpaTuUTb
CPOKM cCXBaTbiBaHUA LEMEHTHOINo TeCcta W MNOBbICUTb MNPOYHOCTb UEMEHTHOIro KaMHA B MNepBble U
ABaauatb BOCbMble CYTKM HOpMalibHOro tBepaeHus.
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2. YcTaHoBMEHO, YTO Hanbonee 3hEKTUBHO raribBaHUYECKUIA LWiam paboTaeT B codeTaHun ¢
cynepnnactucgpukatopom C-3. B 3TOM cnyyae NpPOYHOCTb LEMEHTHOTO KaMHSI Y)Xe B MNepBble 4achl
TBEPOEHUS YyBenuuuMBaeTcss B 3 pasa, a MpoyHOCTb OeToHa yBenuuUMBaeTCs B MepBble CyTKu
HopManbHoro TBepaeHus Ha 100%.

3. lNokasaHo, 4YTO MCNOMb30BaHME ranbBaHUYECKOro LWfamMa B COCTaBe LIEMEHTHbIX OGEeTOHOB
aBngeTca 3a(pdEeKTUBHON BO3MOXHOCTBIO €ro  yTUnM3auuu, YTO pellaeT BaKHY 3KOOrMYeckyto
npobnemy.
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Abstract

One of the most effective ways to reduce power inputs to the manufacture of concrete and
reinforced concrete products is the use of hardening accelerator additives that reduce the time or lower
the temperature of thermal processing. From economic and ecological points of view it is expedient to
use the by-products and waste industry for the production of additives.

In this paper we propose the use of galvanic sludge, which structure contains oxide, hydroxide and
aluminum sulphate. Its use leads to an increase in the strength of cement stone in the first hours and
days of hardening, as the number of Ettringite increases in the system.

As galvanic sludge is a fine product, it is more effectively used in conjunction with superplasticizer,
resulting in a complex chemical additive. Application of such additives enables to triple the durability of
the cement stone at the age of 12 hours, and to increase in two times the concrete strength at the age of
1 day of hardening. The effectiveness of additives remains constant when changing the mobility of the
mixture, that allows applying it in different ways of forming concrete products.
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