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B poknage pacCMOTpPEHbDI Hanbonee nepcnekTnBHbIE cnocobbl NOBLILLEHNSI aKTUBHOCTW LIeMEHTa Ha
OCHOBE MUHeparbHOro cbipbAa TyJ'IbCKOIZ obnacTtu ¢ ucnonb3oBaHneM CTepXHeBbIX AE3NHTErPaTopoB

UTM «TexIMpubop» r. Tyna

HA OCHOBE UCNOJIb30OBAHUA CbIPBEBbBIX
PECYPCOB TYJIbCKOM OBJIACTM

BeToHHble u3genusi U kene3oBGeToHHble
KOHCTPYKLMU ABMSOTCS B GyKBaIbHOM CMbICTe
OCHOBOM COBPEMEHHOro CTpouTenbcTBa. Ha-
[OEXHOCTb W JONTOBEYHOCTb, CTOMKOCTb K BO3-
LeNCTBUI0 arpeccuBHbIX cpen, oTpaboTaHHas
TEXHOIOrMs MPOU3BOACTBA, BO3MOXHOCTb pery-
NIMPOBaHUS PU3NKO-MEXAHNYECKUX XapaKTepu-
CTWK, HaKOHel, MpaKTUYeckn Heucyeprnaemas
cbipbeBasi 6asa Ans MPOVM3BOACTBA BSKYLLMX
maTepuanoB W 3anofiHuTenen obbACHAET -
pokoe pacnpocTpaHeHue 3TOro martepuana u
Mo3BOIAET paccMaTpuBaTb GETOH Kak OCHOB-
HOVi BMIEMEHT KanuTasibHOro CTPOUTENbLCTBA He
TONbKO HACTOSALLErO, HO 1 GyayLuero.

JINUTTNITUH A.B., an. uHxeHep OO0 «CmpotiMexaHukay, pykogodumenb UTIT « TexlNpubop»
KOPEHIKOIMMHA H.B., uHxeHep-mexHonoe OO0 «CmpolMexaHuka»
BEKCIJIEP M.B., uHxeHep, sedywul crnieyuanucm UTI « TexlNpubop», e. Tyna

Hal B3rnsg, paboTbl N0 yBEMUYEHUIO aKTUB-
HOCTU TOBapHOro LeMeHTa C uenbio Gonee
NOJTHOrO NCMONb30BaHUSA €ro NOTEHLMaNbHON
3HEepruun NpeacTaBnsATCA 0COGEHHO BaXHbI-
MMU.

BosHukaeT Borpoc: Ha 6a3e Kakux MCXo-
[OHbIX MOMNOXEHUIA OOMKHbI NPOBOAMTLCS MpakK-
Tuyeckne paboTbl NO YBEMUYEHUIO aKTUBHOCTU
N CHWXEHUIo pacxoaa uemeHTa? Mbl nonaraem,
4yTo Takon Gas3on ABNSiETCH Teopwus TBepae-
HWA UemeHTa, paspaboTaHHas akagemMUKoM
Metpom AnekcaHgposuyem PEBWHOEPOM,
M pononHeHHass pabotamu  B. H. FOHTA,
0. M. BYTTA, M.WN. CTPENKOBA.

U3MEHEHWUs] AUCNEePCHOCTU LIEMEHTHOro Mo-
poluka siBnsieTca obecnevyeHune ycrnoBui, Kor-
0a VHTEHCMBHOCTb B3aMMOLENCTBUS BOAbI
3aTBOpPEHNs C LEMEHTHbIM 3epHom bGyper
MakcuManbHon. YacTuubl OCKONOYHON dhop-
Mbl C OCTPbIMW yrfiamum U CUNbHO Pa3BUTOW
KOHdurypaumen noBepxHOCTW, MOMyYeH-
Hble B pes3ynbTaTe y4apHOro M3mesb4eHus,
no CBOMM afCcopOLMOHHBIM CNOCOBHOCTAM
3HaAYMTENBHO MPEBOCXOAAT MaTepuarnsbl, no-
ny4yeHHble B BUOPALMOHHBIX MenbHMLax uc-
TUpawLwero nomona. YuutbiBasi, YTO aKkTUB-
HOCTb LieMeHTa B OCHOBHOM oOfpeaensieTcs
TeMun xe daktopamu, 4TO U ero agcopbum-

BCe 3TH paKTOpbl CAaMbIM HeraTMBHbIM 06pa3zom BAMAIOT HA
KauecTBO U cebecToumocTb 6eToHa

OpHako, HECMOTpSA Ha MHOrMe 3ameyvaTernb-
Hble KayecTBa, B TOM YXCIE U LUIMPOKOE pacnpo-
CTpaHeHNE OCHOBHbIX CbIPbEBbLIX KOMMOHEHTOB,
©ETOH OTHOCUTCSI K BECbMa SHEProeMKUM CTPO-
nTenbHbIM Matepuanam. Mpu aTom HanGonee
[OPOrocTosiLLen cocTaensiolen 6eToHa sBns-
€TCS LEMEHT.

LlemeHT — aTO goporon u AeduuuTHBIA
Matepwvar, Mpou3BOACTBO KOTOPOro [Aarneko
He 6e3ynpeyHo C TOYKM 3PEHUsi BO3OENCTBUS
Ha OKpYy>aloLLyto cpefly, CerogHs ero nepepac-
X0f, B CTPOUTENbLCTBE OYeHb Benuk. HexsaTka
Ka4yeCTBEHHbIX 3anonHutenen ans 6eToHa,
HecooTBeTCTBME (DAKTUYECKON U 3asBREHHOWN
MapKku LeMeHTa, rpybble HapyLleHus npasun
TPaHCMOPTUPOBKUN 1 XPaAHEHUSsI, HAKOHeL,, Hedo-
CTaTOYHO MOSIHOE MCMOofb30oBaHWe ero MOoTeH-
LmanbHbIX BO3MOXHOCTEN — Bce 3T (hakTopbl
CaMbIM HeraTuBHbIM 06pa3oM BMMSIOT Ha Kade-
CcTBO M cebecToMMocTb GeToHa.

MpeacTtaBneHns 06 0OCHOBHbIX hakTopax,
OKa3bIBaKLINX BMSIHUE HA (PUIUKO-TEXHUYE-
CKWe CBOWCTBA LieMeHTa, NO3BONSIOT CO BCen
OTBETCTBEHHOCTbI FOBOPUTL O TOM, YTO ce-
rofHs1 ero BO3MOXHOCTM UCMOMNb3YTCA Aane-
KO He nonHocTblo [1]. B To e Bpems BbiCOkue
TEMMbl CTPOUTENLCTBA XUMbIX U MPOU3BOA-
CTBEHHbIX 3JaHWI C HOBbIMM, @ 3a4acTyo Npo-
CTO YHMKanbHbIMU apXUTEKTYpPHbIMU dhopMa-
MU TPebylT NpUMEHEHUS BbICOKOAKTUBHBIX,
ObicTpoTBEpPAECOWNX LeMeHToB. [oaTomMy, Ha

YuunTbIBasi COBpEMEHHOE COCTOSIHNE TEOPUM
TBEPAEHUSI LEMEHTA U NPUHMMasi BO BHUMaHWe
3KCMeprMeHTanbHble hakTbl B 3TOM obnacTuy,
MOXHO BbICKa3aTb CNeayLUMe NONOXEHNS Unu
HanpasneHust paboT No yBenuYeHnto akTUBHO-
CTu uemMeHTa [2].

lMepBoe: HECMOTPS Ha TO YTO aKTUBHOCTb
M CKOPOCTb TBEPAEHMS LIEMEHTa BO MHOIMOM
3aBMCUT OT €ro MMHepanornyeckoro CocTaea,
coAepXaHusi  TpexkanbLMeBOro antomuHaTa,
pa3mepa v popMbl KpuUcTanmnos anuTta u Ge-
nuTa, — AUCNEePCHOCTb N rpaHyNoMeTpUYecKmin
COCTaB LEMEHTHOrO MOPOLLKA OKa3blBalOT Hau-
bornee 3aMeTHoOe BrMsIHWE Ha Eero akTUBHOCTb.

MHbIMM  cnoBamu, npakTudecku ntobon
LleMEHT, He3aBMCMMO OT reorpacum ero npo-
M3BOACTBA, XMMUYECKOTO U MUHEpanornyecko-
ro cocTaBa, CPOKOB XPaHEHWst U OCTaTOYHOWN
AKTUBHOCTU MOXET ObITb akTUBUPOBaH MyTem
KOPPEKTUPOBKM €ro rpaHyrioMeTpPUYECKOro Co-
CcTaBa, BbIMOMHAEMONW Ha (POHE MOBbILIEHUS
ONCNEePCHOCTU LLEMEHTHOIO MOPOLLKA.

[Mpy 3TOM OCHOBHOE BMUSIHAE Ha BSKY-
lme cBoucTBa MaTepuana bygeT okasbiBaTb
VMEHHO CENeKTUBHOE U3MEHEHME €ero rpaHy-
NIOMETPUYECKUX MOKa3aTenen, C MonyyYyeHnem
npogykTa y3Koro 3epHOBOrO COCTaBa, Mpea-
CTaBMIEHHOrO YacTULL @MU OCKONMOYHOW (hOpMbI,
obnagarwmymm BbICOKOW (PU3NKO-XUMUYECKON
aKTUBHOCTbHO.

Ha Haw B3rnsg, OCHOBHOW 3apaven

OHHasi CMOCOBHOCTb, yAapHOe M3MesNb4yeHne
LEMEHTHbIX 3epeH, Koraa MWHTeHcuduKauns
BOZO-TBEPAOro KOHTaKTa [ocTuraeTcs npu
He3Ha4yMTeNbHOM YyBENMYEeHUN nokasaTenen
yAenbHON NOBEPXHOCTU, ABRsieTcst Hanbonee
3HepronpoAyKkTMBHbIM [3].

BTopoe: elle ogHM pe3epBOoM MOBbILLE-
HUSI 9KOHOMWYHOCTM LIEMEHTHbIX KOMMO3ULUiA
Mo CTOMMOCTM U pacxody LeMeHTa, YnyyLlueHust
CTPOUTENBLHO-TEXHOMOIMYECKMX CBOWCTB  SB-
NseTCst MeTof, 3aMeLLeHUs YacTu LEMEHTHOrO
nopoLLKa TOHKOAMCMEPCHBIMU MUHepanbHbIMU
HanonHUTENAMU.

Tak HasbiBaeMbli «3pdekT MUKpOHanon-
HUTENs» BbIpaXaeTcs B MOBbILEHUM MPOYHO-
CTV Npu BBEAEHUM B BETOHHbIE CMECU TOHKOAW-
cnepcHbIX MUHeparbHbIX BellecTB. Hanbonee
NOMHO MUKPOHaNOMHAWLWMIN adhekT npoasns-
€T1Cs Npu yBenm4eHnM o6 beMHOM KOHLEHTpaLMu
TOHKOAMCNEPCHbIX A06aBoK, korga NopuUcToCTb
LIeMEHTHOTO KaMHS YMeHbLLAeTCs, a NMOTHOCTb
€ro CTPYKTypbl YBeNnM4MBaeTcs.

MpuHuMman BO BHUMaHue, 4To ahdekT 3a-
MOSHEHWS MYCTOT, YNIOTHEHWE CTPYKTYpPbI, Kak
1 3 PEKT Pa3ABDKKMA MEMNBYANLLMX LIEMEHTHbIX
3€peH, — SIBMNSIIOTCS YNCTO PU3NYECKUMM DaKTO-
pamu, KOTOpble He 3aBUCHAT OT MMAPaBNNYECKON
aKTVBHOCTW HaMOITHUTENS, MPOUCXOXKAEHMNE Yrib-
TpagucnepcHoro marepuana HenpuHUMnuansHo
1 onpepensieTcs npexae BCero AoCTYMHOCTbIO U
CTOMMOCTbIO KOMMOHEHTOB [4].



JKCNo3uumnsa 2/b (54) chespans 2008 r.

MIMeHHO wwmpokoe pacnpocTpaHeHvne npu-
POAHbBIX MaTepuarnos, NPUrodHbIX ANs nonyye-
HUSA 3 DEKTUBHOIO LIEMEHTHOIO 3anofHUTENS,
BbIFOAHO OT/IMYAET [aHHYl0 TEeXHOMOrnwo ot
«Krnaccu4eckux» MeTOAOB MCMONb30BaHWA aK-
TUBHBIX MMApaBnMyecknx AobaBok, XoTs u 0b-
nagaroLmx onpeaeneHHbIMU BSHXKYLLUMMU CBOW-
CTBaMW, HO, BMeCTe C TeM, ABMAIOLMUMUCS W
ropasgo MeHee JOCTYMHbIMU.

M3 maTepvanoB npuvpoAHOro unuM TexXHo-
FEHHOrOo NMPOUCXOXAEHWS, NPUTOAHBIX AN NPo-
N3BOACTBA aKTUBHbIX MUHepanbHbiX 06aBok B
TynbCKOM pernoHe, UMeTCA JOMEHHbIE rpaHy-
NUPOBaHHblEe LWMaKku, ABNSAOLWMNECS OTXoAaMM
cTanenuTenHoro npoussofcTea. Hecmotps Ha
Lenbin psg LeHHbIX CBOWCTB 3TOro martepuana,
LieHTpan1M3oBaHHOe NPON3BOACTBO TOHKOMOMO-
TbIX A00aBOK, AOCTYMHbIX ANS CTPOUTENbHbIX
opraHusauui, pacTBOpoOETOHHbIX Y3rOB M 3a-
BOJOB COOPHOro >xenesobeToHa, Ha [AaHHbIV
MOMEHT He HanaxeHo.

Bbicokasi TBepAoCTb U abpasvnBHOCTL A0-
MEHHbIX rPaHyIMPOBaHHbIX LLNAKoB, Heobxoam-
MOCTb CYLLIKM, BbICOK1E TpeboBaHus K aucnepc-
HOCTW nopollka npegnonaralT MpUMEHeHne
MOMOJSIbHBIX KOMMMEKCOB C MCMOMNb30BaHWEM
LIAPOBbIX MeNbHUL, KOTOPbIE XapaKTepuayrTcs
BbICOKOW MaTtepuarno- 1 3HeproemMKocTbio. Yuyu-
TbiBasi, 4TO KO3a(hUUMEHTbI 3hPEKTUBHOCTH
pasmona rpaHynMpoBaHHOIO LUfaka 1 LeMeHT-
HOTO KMMHKepa aHanornyHbl, MOXXHO Npeanono-
XWTb, YTO, Kak 1 B NPOM3BOACTBE LeMeHTa, [0
50 % aHepro3aTpart, CBsi3aHHbIX C NMOMYyYEHUEM
aKTUBHBIX MUHepanbHbIX AobaBok, npuaercs
UMEHHO Ha uamenedveHue. [Moatomy, Ha Haw
B3rNs4, KPYNMHOTOHHaXKHOE MPOU3BOACTBO akK-
TUBHBIX TOHKOMOINOTbLIX 406aBOK ANs 6eToHa Ha
OCHOBE TpPaHyNMpPOBaHHbIX LUMAKoB TynbCKUX
MeTarnnypruyecknx 3aBOAOB eLle XOeT CBOero
peLueHus.

B Toxe Bpemsi, CbipbeM ANA ynbTpagu-
CMEepCHbIX HamnomHWTenen MoryT CrnyXuTb Ta-
KMe LUMPOKO pacnpocTpaHeHHble B Tyrnbckow
obnacTtn matepuansl, kak: 3oMbl TOLL, ropHble
N peYHble MEeCKM, U3BECTHSK N N3BECTHSKOBBIV
otces [5].

LLinpokoe pacnpoctpaHeHune, HA3Kas CToU-
MOCTb, Manas abpasnBHOCTb 1 XopoLuas pa3ma-
NbIBAEMOCTb FOPHbIX NOPOA 0Caf04HOTO NPOUC-
XOXAEHWA AenaeT Ux NpakTMYeckn naeansHbIM
CblpbeM AN NPOU3BOACTBA AOCTYMHOTO MUHe-
panbHoro HanonHutens. MNpu aToM npuopuTeT-
HbIM HanpaBNeHNeMm CHUXeHUs cebecTonMocTu
Npoun3BOACTBA MVKPOHAMOMHEHHOTO LEeMeHTa
ABMNSAETCA MOHWXKEHNE 3HEpProeMKoCT! CamMoro
npouecca N3Mens4eHNs CbipbeBbIX KOMMOHEH-
TOB. 3HauUTENbHOE YMEHbLLEHVE 3Hepro3aTpaT
npu NoMosie 0CafoYyHbIX FOPHbIX NMOpod, B TOM
yucrne M3BECTHsKa, MOXET ObiTb obecneveHo
NPUMEHEHNEM MPVHLMNMANbLHO HOBbIX U3Merb-
yuTenen, B 4acTHOCTU, CTEPXHEBbIX AE€3UH-
TerpaTopoB NpoV3BOANTENBHOCTbLIO A0 7 T/M,
narotasnuBaembix UTM «TexMpubop» ropon
Tyna. MNMomMMMO HenocpeacTBEHHOTO W3MeEnb-
YeHus cblpbsl, AaHHoe obopyaosaHve obecne-
4YMBaeT TLlATENbHOE NepemMelLnBaHne OCHOB-
HbIX KOMMOHEHTOB LEMEHTHOW KOMMO3ULMU ©
paBHOMepHOe pacnpefenieHne  XMMUYeCcKuX
no6aBok, BBOAWMbIX B MasnblX 1 0CO00 Marnbix
KonuyecTtsax.

Kaxgoe M3 pacCMOTpEHHbIX Bblle Ha-
npaeneHunn pabotr camo no cebe cnocob-
HO obecneynTb CYLUECTBEHHYIO 3KOHOMMIO
LemMeHTa 3a cyeT bonee NOMHOro MCNosbL3oBa-
HWS ero noTeHuMarnbHbIX BO3MOXHOCTEN, HO
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Havbonee BneyaTnsowWme pesynsraTbl MOryT
OblTb AOCTUrHYTbI TOMBbKO MpU 0OGbEAUHEHUN
BO3MOXHOCTEN rPaHyNoOMETPUYECKN OpUEH-
TMPOBaHHOIO JOMoOMfia TOBApPHOrO LieMEHTa,
UCMOMb30BaHNs YNLTPaAUCNEPCHBbIX MUKPOHa-
NONHUTENEN Ha OCHOBE MECTHOTO CbIpbsi U NpU-
MEHEHUs1  M3MenbuuTenen-ae3nHTerpaTopos
OPUIMHanbHOW KOHCTPYKLMU.

PaccmoTpyM MexaHuam B3aumMoAaencTBus
npegnaraeMbix MeTOOOB akTMBaLMU C TOYKU
3pEHNsi COBPEMEHHOrO NpeacTaBfieHnst o du-
3MKO-XUMMYECKMX MpoLieccax (hOpMUPOBaHUS
CTPYKTYpbl LLEMEHTHOIO KaMHsi 1 6eToHa.

Mpn B3aumogencTBUM 3epeH LeMeHTa
C BOOOW XMMMWYECKME peakuuu rmaponusa u
rmgpaTtaumm npoucxoasT BHavyane Ha noBepx-
HocTu pasgena ¢a3s. [pu 3Tom BOKpYr 3epeH
uemeHTa obpasylTcsa 06onoyvku Konnowa-
HbIX HOBOOOPaA30BaHMIN, KOTOPbIE C TeYEeHNEeM
BPEMEHWN NepekpucTann3oBbiBaTCS, 4YTO
n obycnosnvBaeT TBepAeHMe MaTepuana.
BaxHenlwnm npoueccoMm, NpoUCXOAsILLMM
TOTYac nocre KOHTaKTMPOBaHWUsS AUCTNEPCHO-
ro BelllecTBa C BOAOW 3aTBOPEHMS, ABNAETCS
agcopbumsa, koTopas npeacTtaBnsetr cobon

OKa3blBaeT 3aMETHOro BMUSIHUS Ha CKOPOCTb
TBEPAEHMS U NPOEKTHYH NPOYHOCTb BeToHa.

Hawwum npeanpusitTuem cCoBMECTHO C na-
6opaTtopueit OAO «TynaoprrexcTtpon» obinu
npoBeAeHbl uccrnefoBaHnUst akTUBHOCTU U AnUC-
NepPCHOCTM pa3fINYHbIX LLEMEHTOB, NpeacTaB-
neHHblx B Tynbckon obnactu. B pesynbrarte
paboT 6bINo ycTaHOBNEHO, YTO abconTHoe
BGONbLWNHCTBO UCcrefyeMbix 06pasLoB ume-
10T nokasaTenu yaernbHOW MOBEPXHOCTU, He
COOTBETCTBYHOLLME YKa3aHHOW MapKe LeMeH-
Ta. OcTtatok Ha cute Ne 008, paxe aons ue-
MEHTOB BbICOKMX MapokK, B YacTHocTn M 500,
coctaBnser 6onee 15%. CoOTBETCTBEHHO,
Npy «KIacCU4ecKom» TEXHONOTUU M3roTOB-
neHust 6eToHa NoTeHuMnarnbHble BO3MOXHOCTM
LeMeHTa, B COCTaBe KOTOPOro KpynHble, a
3HAYUT, U ManoaKTMBHbIE YacTWLbl, COCTaB-
nsowme 6onee 20%, Mcnonb3yTCSa Aaneko
He MOMTHOCTbHO.

Mpn 3TOM HeobxoaMMOCTb YBENUYeHus!
pacxofda LUeMeHTa Ans nonyyeHust GeToHoB
TpebyeMbix MapoK MO NPOYHOCTU — Aarneko He
eVHCTBeHHasi npobnema, BO3HMKatowas npu
MCMONb30BaHNM LIeMEeHTa HU3KOW aKTUBHOCTU.

TMCTOrPAMMA U TABJTULIA 3EPHOBOIO COCTABA TOBAPHOIO LEMEHTA MAPKW 500

% 54 Ha npeacTaBneHHon
rMcTorpamme  ykasaHo
4 npoueHTHoe  coaepxa-
3 HVE 3epeH pasnuyHbIX
pasvepoB B LEMeHTe
2 mapkn 500. O6patute
BHUMaHWe, 4TO [ons
1 KPYMHbIX ManoakTUBHbIX
vyactuy pasmepamu 6onb-
0 f B E— I we 50 MKM cocTaBnsieT
1 5 10 50 100 19.48%.
Paawmep yacTu,
MKM <1 <2 <3 <4 <5 <10 <20 <30 <40 <50
[poueHTHoEe
cofepxaHvie B
nopotuke, % 0.70 4.40 3.01 2.29 2.40 8.70 13.84 25.76 8.99 10.43

ObICTPO npoTekawwun npouecc. [anbHen-
Wwas rugpaTauus BHYTPEHHUX CMOEB 3epeH
LemMeHTa NpoucxoauT 3a cuyeT otbopa BoAbl
13 NOBEPXHOCTHbIX CIOEB.

YuutbiBas, 4To rnybuHa NPOHWKHOBEHUS
BOAbl 3aTBOPEHUSI B MOBEPXHOCTHbIE CIOU
LEMEHTHOrO 3epHa He npeBblwaetr 15 MKm,
MOXHO cAenaTtb BbIBOAbI O TOM, YTO pasmep
oTAernbHbIX 3epeH B LEMEHTHOM MOPOLLIKE AO0r-
XeH ObITb TakuMm, 4YTOObI Npouecc ruagpartauum
KINUHKEPHbIX MUHEpanoB MOr B OCHOBHOM 3a-
KOHYMTBCS K CPOKY, MO KOTOPOMY MPUHSATO Aa-
BaTb OLEHKY MPOYHOCTW pPacTBOPY MM GETOHY.
Mo AaHHBIM pa3nNMYHbIX UCTOYHMKOB, Hanbonee
pauMoHanbHON TOHWHOW NoMona LEMEHTHOro
KINMHKepa SIBMNsieTCA Takasi, Npu KOTOPOW pas-
Mep caMblX KPYMHbIX YacTuL, B Macce nopoLuka
He npesblwaeT 50 MKM.

ToBapHkIE LIEMEHTbI, BbiNyCKaeMble B HACTO-
Auee Bpems, cogepxat Ao 30% 3epeH pasme-
pom cBbie 50 Mkm. [1oaToMy noTeHumanbHble
BO3MOXHOCTM TaKOro LieMEHTa UCMONb3YTCS He
MOMHOCTBIO, a B cpeaHeM Ha 50-60%.

B 6eToHe «Knaccu4ecKkomn» TEXHONornm npu-
FOTOBMEHUS] COOEPXKUTCS LEMEHTHbIA KaMeHb,
KOTOpPbIA COCTOMT KaK M3 Mone3HbiX NpoayKToB
rmapaTaumm, Tak U «3anonHSIWUX» Herngpa-
TMPOBaHHbIX 3epeH LieMeHTa. Takum obpasom,
00 40 % LeMeHTHOrO KIMMHKepa Aaxe B BbICOKO-
MapoYyHbIX LEMEHTaxX NpakTU4YeCcKU He UCMOoSb-
3yeTcsa B Aene CKNenBaHus 3anofHUTens, n He

LlemeHT c noBbIlWEHHBIM CcoAepXaHWeM
KPYMHbIX YacTuL, XapakTepusyeTcsi 3aMmeeH-
HbIM Temnom Habopa npoyHocTw. Mpu MoHO-
NUTHbIX paboTax 3TO O3Ha4aeT yBenuyeHue
CpoKOB BETOHMPOBAHUS, CBSA3aHHbIX C HEObXO-
AMMOCTbIO [ONONHUTENBHOW BblAEePXKM 6eToHa
B CbeMHoW onany6bke. B ycrnoBusix 3aBofcKkoro
N3roToBneHnst 6ETOHHbIX U3AENUIn Npy UCMosb-
30BaHUM HU3KOAKTUBHOIO LieMeHTa Mpou3BOA-
CTBEHHBIN NMpoLecc 3ameansieTcs, nosiBnsercs
HeobxoaMMOCTb B OONbLUMX MOMELLEHUSAX, UC-
nonb3yeMmbIX AN Bbl3peBaHNA N3aenuii.

Ho, kak 6bIno cka3aHo Bbile, NyTW yBenu-
YeHNs aKTMBHOCTM LieMeHTa 3aBOACKOro U3ro-
TOBMEHUS CYLLECTBYIOT.

[na oboralweHns rpaHynoMeTpuyecKoro
cocTaBa LleMEeHTHOro nopoLuka Mbl npeanaraem
TEXHOMOMI0 YAAPHOTO M3MENbYEHUst Ha OCHO-
BE CEepUMHO BbIMYCKAeMOro HalimMm npeanpu-
ATUEM CTEpPXHEBOro Ae3uHTerpaTropa cepuu
«FOpPU30HT».

HaHHbil  arperat  peanusyer  Haunbo-
nee 3HeproadEKTUBHbIN Ha CErogHSLLHWUNA
AeHb cnocob paspylleHus Teepablx Mare-
pvanoB MeTofoMm «csobogHoro ygapa» unv
KKUHETUYECKOro ApobneHns».

B oTnuyne oT TpagnLUMOHHO NpUMEeHSeMbIX
npy KpynHOTOHHaXXHOM MPOW3BOACTBE LIEMEHTa
cnocobax nomona, Ae3vHTerpatopHas TexHO-
norns No3BonseT nonyyate MPOAYKT, XapakTe-
pv3yeMbli OMTUMarnbHbIM C TOYKU 3peHus P



CKOPOCTM W PaBHOMEPHOCTU TBEpAEHUsl 3ep-
HOBbIM cocTaBoM. OCHOBHOE MNPEVMMYLLECTBO
[Ee3VHTErpaTopHOro  M3MernbYeHNs, Ha  Hawl
B3rNs4, 3aKnoyaeTcs B BbICOKOW un3buparernb-
HOCTM UMW CENEKTUBHOCTU pa3pyLLEHNS YacTuL,
a, COOTBETCTBEHHO, Y BO3MOXHOCTM MOMyYeHNs
npoayKkTa y3KoW rpaHyrnomeTpun, korga yBenu-
YeHWe coepKaHns 3epeH akTMBHOIO AnanasoHa
pasmMepoB JOCTUrAETCS! UCKITIOYUTENBHO 3a CYET
paspyLUeHNs KPYMHbIX ManoakTUBHbIX YacTuL.

28 OBOPYNOBAHME AJiA NPOU3BOACTBA LLEMEHTA

OpgHoln 13  0COBEHHOCTEW  CTepXKHEeBbIX
AE3NHTErpaTopoB  SBMSETCS  BO3MOXHOCTb
OOHOBPEMEHHOW 06paboTKN HECKOMbKMX KOMMO-
HEHTOB, KOrJa NMoMor MaTepuarioB AOMOMHAETCH
UX TLWaTenbHbIM nepemMeLusaHmem. MNpu gesnH-
TerpaTopHOM CMeLLVBaHUN MaTepuanoB CTeneHb
OAHOPOAHOCTU  BLICOKOAMCMEPCHON — CUCTEMbI
NPVHLMNMaNs5HO OTNIMYAETCS OT aHaNOMMYHbBIX Mo-
Kasarenen cMmecen, MoryvYeHHbIX TPaAULIMOHHbI-
MM criocobamm nepemetuvsaHns. MexaHuveckoe

FMCTOrPAMMA U TABJTULIA 3EPHOBOIO COCTABA OE3UHTEMPUPOBAHHOIO LEMEHTA

%

Ha ructorpamme xopoLuo
BWHO, KaK M3MeHMWIoCch
NpoLeHTHOe  coaepxa-
HVe 3epeH Haubonee
aKTVBHOTO  [nanasoHa
pa3mepos. KpynHble
3epHa pasmepamu 6o-
nee 60 MKM NOMHOCTbIO
ncyesnu, 3a cyeT uX us-
Merns4YeHUs copepxaHue
B LEMEHTHOM MNOPOLL-

O =~ N W &+ O
|

Pa3wmep 4acTuu, Mkm <1

MpoueHTHOE cogepxaHue

B nopotuke, % 0.68 4.55 3.13

Oymato, HeT HeobxoaMmocTn noapobHo
OCTaHaBMMBaTbCA Ha TOM, YTO C TOYKM 3pe-
Hus cebectoMmocTn nomona u3bupatenbHoe
N3MEeNbYEHNE OTHOCUTENbHO KPYMHbLIX 3epeH
LeMeHTa npu HEe3HaYUTENbHOM YBENUYEHUN
rnokasaTenen yaenbHon MOBEPXHOCTU LIEMEHT-
HOro nopollka HecoMHeHHo, Gonee npea-
MoYTUTENBLHO, HeXenu obLwuii gomon Bcero
accopTUMEHTa pasMEpPOB LIEMEHTHbIX 3EpeH,
KOrZla HarpyxeHue nory4yaroT B TOM Yncne 1 Ya-
CTULBI, HE HyXaawLwmecs B AOMOMHUTENBHOM
n3MmenbyeHun. MoXHO Nulb OTMETUTb, YTO Ha
(POHe yBenuuyeHus akTUBHOCTM AUCNEPCHOCTb
[E3UHTErpupoBaHHOMO LEMeHTa MW3MeHsieTcs
He3Ha4YuUTeNbHO, YTO AenaeT BO3MOXHbIM MC-
nonb3oBaHWe AE3NHTErpMPOBaHHOIO LEMeHTa
B «KJ1aCCUYECKON» TEXHOMOrM Npov3BOACTBa
6eToHa, 6e3 cepbe3HbIX N3MEHEHWUA OCHOBHbIX
npremMoB paboTbl C LEMEHTHLIMU BSKYLLMMMU.

B oTnuune oT UeMEeHTOB, aKTUBMPOBAHHbIX
MeToAoM BUOpOAOMONa B LUAPOBbIX MEbHM-
Lax, Ae3VHTEerpMpoBaHHbIN LEEMEHT COXpaHsieT
MCXOAHY0 BOAONOTPeGHOCTL 6e3 cokpalleHus
HayanbHOro Cpoka CXBaTblBaHWUs, YTO Aenaert
BO3MOXHbIM €ro MUCMosfib30BaHMEe Ha GETOHHbIX
3aBojax 6e3 CepbesHOro M3MEHeHWsl cylie-
CTBYHOLLUX TEXHOIOTUIA.

Cocras Ne 1
HanmeHoBsaHe KoHTponbHbIv
nokasarens
BopouemeHTHoe oTHoLeHwue (B/L) 0,36
PacnnbiB koHyca, MM 107
Mpenen NPOYHOCTU NpU CXaTUMN
nocre nponapuBaHus,krc/cm? 310
MpypocT Npo4HOCTM -
Mpenen NPoYHOCTY NpU CxXaTuK B
BO3pacTte 3 CyTOK, Krc/cm? 130

MpuvpocT npoyHocTH -

297

Ke 3epeH pasmepamu
5-20 MKM CyLLeCTBEHHO
YBENUYMIOCh.

298 1032 3065 275 1143 579

CMeLL1BaHue Npu Ae3nHTerpatopHon obpaboTke
yOAYHO COYETAETCH C MEXaHOXMMUYECKOW aK-
TMBaLMEN OTAENbHbIX KOMMNOHEHTOB [6]. B aTom
cryvyae NMOMMMO BbICOYaAMLLEN CTEMEHU romore-
HM3aLMM CMEeCK Takke NPosIBMsOTCA adbdpekTbl,
CBOWCTBEHHbIE MpoLeccaMm TBepAodasHOro CUH-
Tes3a, korga 4acTuubl OAQHOTO BellecTBa MOryT
6bITb MPVBUTLI HA MOBEPXHOCTU APYroro.
YnbTpaamcnepcHbIA HaNoMHUTENb, BBELAEH-
HbIW NPU NOMOME LieMeHTa, TLWAaTEeNbHO CMeLUn-
BaeTCs C MnocreaHuM, 4To u obecneynBaeT ero
MakcMMmaribHO paBHOMEPHOE pacnpeaeneHve
B OCHOBHOM oObeme nopollka. YacTtuupl Ha-
NOSHUTENS!, pacnonarasicb Mexay OTAerbHbIMU
3epHaMM LlEMEHTA, YBENUYMBAIOT UX afcopoum-
OHHble BO3MOXHOCTU, CHWXaT MOPUCTOCTb U
CNocoBCTBYHOT YMNOTHEHUIO CTPYKTYPbl LLEMEHT-
HOro kamHs1. [1nsi npeaoTBpaLLeHnst yBernmyeHus
BOOONOTPEOHOCTM U HEraTUBHbIX W3MEHEHWN
peonormyeckon crnocobHOCTM cMecun Henocpea-
CTBEHHO NPV NMOMOSIE OCHOBHbIX KOMMOHEHTOB
TakK >xe BBOAMNachb nnactuduumpyollas nobas-
ka CM-1 npoussoactea OAO «[Monunnact».
PesynbraThl MCnbITaHWI TOBAPHOIO LEMEH-
Ta, U3MEMBYEHHOTO0 COBMECTHO C M3BECTHSKO-
BbIM nopolukom npoussoactea OAO «[lyposo-
BetoH» (AnekcuHckun p-H, Tynbckow obnactu

dakTnyeckme pes3ynbratbl ucn bITAHUA

Cocras Ne 2 Cocras Ne 3 CocraB Ne 4
3amelleHne 3amelleHre 3amelleHne
ML 10% ML, 20% ML 30%
MUHEpanbHbIM  MUHepanbHbIM  MUHepanbHbIM
HamnosHUTENEM  HaMOMHUTENEM  HaMOSHUTENEM
c Cr-1 c Crn-1 c Crl-1

nu 400 A 20
0,30 0,27 0,26
107 106 106
366 372 309
+18% +20% -
240 249 190
+ 85% +91% +46%

2/B (54) cheBpans 2008 r. SKCNO3NLIUA

— [ypoBckoe MeCTOpOXAeHNe WN3BECTHSKOB
Tynbckol 06n.) NpuBeaeHsl B Tabnuue.

M3 nonyyeHHbIX JaHHbIX CriegyeT, YTo Co-
BMECTHbIN [Ee3NHTEerpaTopHblii MoMon ToBap-
HOTO LEeMeHTa C M3BECTHSIKOBbIM MOPOLLKOM
1 nnactugumumpytollen 4obaBkon NoBbILLAET
NPOYHOCTb 06pa3LOB B Ha4anbHbIE CPOKM TBEp-
[eHus He MeHee YeM Ha 46%. Mpwu 3ameLleHun
OOHON NSITOM YacTu LeMeHTa MUKPOHaMOSHS0-
Lievi fobaBKoM NPUPOCT MPOYHOCTU B BO3pacTe
3 cyTok coctasun 6onee 90%.

HecmoTps Ha ycTosiBLUEeCsi MHEHWE, 4TO
GbICTPOTBEPAESIOLLME LEMEHTbI, NPUMEHSEMbIE
Npu CKOPOCTHbIX MeTodax CTPOWUTENbCTBa, He
[OMKHbI UMETb B CBOEM COCTaBE MUHEpPaIbHbIX
006aBOK, NOMOXUTENbHbLIA OMNbIT UCMNOMb30Ba-
HUSI MWKPOHAaMOSHEHHbIX LIEMEHTOB BHOCUT B
3TOT BOMPOC CBOW KOPPEKTUBbI. [MonyyeHHble
pe3ynbTaTtbl HarnmsigHO [AEeMOHCTPUPYIOT BO3-
MOXHOCTb MOBBICUTb 9KOHOMWYHOCTb LIEMEHT-
HbIX KOMMO3WLMIA B pacTBopax v GeToHax npwu
MCMOMb30BaHNMN BbICOKOAKTUBHBIX BSXKYLLNX BE-
LLIeCTB Ha OCHOBE MECTHbIX NPUPOAHbLIX MaTe-
pvarnoB 1 LeMeHTa 3aBOACKOrO U3rOTOBMEHMS.

[MoMon umeeT orpomHoe 3HadeHue B npo-
M3BOACTBE psifa CTPOUTEMbHLIX MaTepuanos,
OH WHTEHCUMULMPYET TEXHOMOornyeckne npo-
Lieccbl, MOBbLILAET OAHOPOAHOCTbL CROXHbIX
cMecell U Ka4yecTBO BbiNyckaeMoW NPOAYKUMU.
Ocoboe 3HayeHne TOHKMI MoMon npuobpeTtaeT
B paboTtax no aktmeauuu uemeHta. OgHako He
cnegyet 3abblBaTb, 4YTO M3MeNbYeHue TBep-
ObIX MaTepuarioB SIBMSIETCS BeCbMa 3Heprosa-
TpaTHbIM M MaTepuanoemMkMm npoueccom. 3a-
YyacTylo 3aTpaTbl Ha MOBbILIEHNE AKTUBHOCTU
MUHeparnbHbIX BSXXYLLUX BELLECTB HE KOMMEH-
CUPYIOTCS 9KOHOMUYECKOM BbIFOAOW OT UX Npu-
MeHeHusi. OCHOBHbIM KpUTEpUeM, onpeaensio-
LWMM 3PhEKTUBHOCTb NpeanaraeMbiX METOLOB
aKkTUBaUuuM LUeMeHTa, MOMUMO OOCTUrHYTbIX
rokasaTenen yBenuyeHus MPoYHOCTU obpas-
LOB [JO/MKEH SIBNSATBCA pacxop SHepruu, He-
obxoamMmon Ansa nonyyYeHus NpoaykTa C ynyd-
LUEHHbIMW XapaKkTepuctukamu. Ha Haw B3rnsig,
MaKCUMarbHbIA 3KOHOMUYECKUA 3dhekT ot
BHEAPEHNSI MEXaHWYecKoN aKkTuBauuum B Tex-
Homnorut npou3BoacTBa GETOHOB, AOCTUraeT-
Cs1 TONbKO MpPU NPaBUIbHOM COYETAHUU TaKUX
napameTpoB 06paboTku, kak n3bnpaTtenbHOCTb
[oMona TOBapHOro LeMeHTa, onTumarbHasi
3HEepProHanpskeHHOCTb NpoLecca CMeLIMBaHNUs
W [OCTYMHOCTb ChlpbEBbIX KOMMNOHEHTOB. W
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