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®/TIOCOBbIN U3BECTHAK CTANEN/IABMIBHOIO NPOM3BOACTBA
B KAYECTBE KPYMNHOIO 3ANO/THUTENA

H./1. Moneliko, C.H. /leoHosu4, A.U. MNentowkesuy
Benopycckmin HaUMOHaNbHbBIN TEXHUYECKNI YyHUBEPCUMTET, MUHCK
email: pdnl3@land.ru; snleonovich@yandex.ru; anrei.pelsh@mail.ru

Obs1acmb 3KOHOMUYECKO20 UCNO/b308AHUA PA3/IUYHLIX 8UOOS 3anosHUMesnel sce apemsA
pacwupsaemcs U3-3a NOCMOSAHHO MeHAUUXCA mpebosaHuli K 6GEMOHAM No UX 3KCNAYyamayuoH-
HbIM Ka4ecmaam, 0bsaacmu NpUMeHeHUA, U3UKO-mexHUYeCKUM caolicmeam, ycriosusam 00s120-
geyHocmu u m.0. MHO204YUCAEHHbIMU UCCAE008AHUAMU YCMAHOB/1EHO, Ymo Haubosee payuo-
HA/sbHOE NpUMEHeHUEe pasnuYyHblix 8u0os 3anonHumenel 8 bemoHe okasbieaem 6osbuUIOe 8/1UA-
HUE HO MmexHU4YecKue xapakmepucmuku 6emoHa cmpoumesnbHbix KOHcmpyKuul. [MpusedeHsl
pe3ysiemamel uccnedosaHuli bemoHa Ha webHe U3 11Cc08020 U3BECMHAKA, KOMOpbLIU A8naem-
CA 8BMOPUYHBLIM NPOOYKMOM Memarnypauveckol npomMeluneHHocmu. Ha ocHo8aHUU nposedeH-
HbIX UCCnedos8aHuli NOKA3aHO, YMO /1H0Co8bIU U3BECMHAK MOXEM NPUMEHAMbCA 01A u3denud
U KOHCcmpyKuul u3 maxceno2o bemoHa HapAdy ¢ MAKUMU 3aNOAHUMENAMU, KAK 2paHUMmMHeIl
webeHos U npupoOoHbIl epasudl.

Kntoyessie cnosa: webeHb epaHumHell, ¢arocosbili U3seCmHAK, ujebeHs U3 2pasus, GeMmMOoH.

FLUX LIMESTONE OF STEEL-FUELING PRODUCTION AS A LARGE FILLER

N. Poleyko, S. Leonovich, A. Pelyushkevich
Belarussian National Technical University, Minsk
email: pdn13@land.ru; snleonovich@yandex.ru; anrei.pelsh@mail.ru

The field of economic application of various types of fillers is expanding all the time due to
permanently changing requirements for concretes concerning their operating qualities, applica-
tion fields, physical-technical properties, durability conditions etc. Numerous studies have estab-
lished that the most rational use of various types of fillers in the concrete greatly influences on
the technical characteristics of the concrete of building structures. Results of the studies of the
concrete prepared with crushed fluxing limestone, which is a secondary product of metallurgical
industry, are presented. On the basis of the study conducted, it is shown that the fluxing lime-
stone can be used for products and structures of heavy-weight concrete along with such fillers
as granite macadam and natural gravel.

Keywords: granite macadam, fluxing limestone, crushed gravel, concrete

Pa3HOCTOpPOHHME TPebOoBaHMA K 3KCM/yaTaUMOHHbIM KadyecTBam, 061acTM NpUMEHEHUS
M GU3MKO-TEXHUYECKMM CBOMCTBAM OeTOHOB, TPeboBaHMAM [O/NTOBEYHOCTM, a TaKKe K paboTe
npeanpuATUIA CTPOUTENBHON MHAYCTPUM B PbIHOYHBIX YCOBUAX PacluMpAoT 061acTb SKOHOMM-
4eCKOro MCMob30BaHWA Pa3IMYHbIX BMAOB 3anonHnTenen [1-8J.

Ecnu yy4ecTb, 4TO 3anoNHUTeNN 3aHMMatoT B 6eToHe A0 80 % obbema M Ux CTOMMOCTb A0-
cturaet 50 % cTOMMOCTM BETOHHbIX 1 Kene306eTOHHbIX KOHCTPYKLUMM, CTAHOBUTCA MOHATHBIM,
novyemy M3yyeHue, NpaBubHbINM BbIOOP 3anofHUTeNeN U UX PaLMOHaNbHOE NPUMEHEHWE BIUAIOT
Ha cBOMCTBa BETOHHON CMecH, BETOHHbIX 1 Kene300eTOHHbIX KOHCTPYKLUMM, a TaKKe Ha TEXHUKO-
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3KOHOMMYECKYH 3GPEKTUBHOCTb NPOM3BOACTBA CTPOUTENbHBIX U34EANIA M3 COOPHOrO U MOHO-
NMTHOro 6eToHa 1 kene3obeToHa B Lenom [9-14].

B HacToAulee Bpems B benapycu B KayecTBe KPynHOro 3anofHUTENA ANA NPUTroTOBAEHMA
TAKENOro HeToHa MCNOoAb3YIOT FPaAHUTHLIN WebeHb, WwebeHb M3 rpaBua K rpasuit. [PaHUTHBIN
webeHb OTHOCUTCA K YOUHHbBIM M3BEPMKEHHbBIM TOPHbIM NMOPOAAM, rPaBuii 1 LebeHb U3 rpaBms
— K OCaZl04HbIM.

B AaHHOW CTaTbe pacCMaTpMBatOTCA Pe3yabTaTbl UCMbITAHWUIA TAXKENbIX OETOHOB Ha Kpyn-
HOM 3ano/HWUTENe M3 OCaAO04YHOW TOPHOM NOpPoAbl — M3BecTHAKe. PNOCOBbLIN M3BECTHAKOBLIN
webeHb — BTOPWMYHbIMA MPOAYKT B METANNYPrMYeckoin NPOMBbILAEHHOCTM, B YAaCTHOCTU Ha PYTI
«benopycckmit MeTannypruyeckmii 3aBoa». B TeXHONOrMM MeTannypruyeckoro Npom3BOACTBA
ANA BbINNIABKM CTaAn NPUMEHAT GOCOBbLINA M3BECTHAK (M3BECTHAKOBLINM LiebeHb) dpakumm
5 MM M1 HUXKe. BTOpUYHBIA NPOAYKT — WebeHb, KOTOPbIA XapaKTepM3yeTca COAepPKaHNEM 3epeH
oT 5 00 40 MM, NpUYEM KONMYECTBO KPYMHbIX GpaKLMiA CyLLECTBEHHO NPEBOCXOANT KOAMYECTBO
MenIKnx. @oCoBbIN M3BECTHAK BbIMYCKAlOT B COOTBETCTBMM C TpeboBaHuamn TYY 14-16-53-2000
«llebeHb 13 GNOCOBOrO M3BECTHAKAY. XMMUYECKMA COCTAB M MPOLIEHTHOE COAEepKaHMe OCHOB-
HbIX COeAMHEHNI NpeacTaBaeHbl B Tabanue 1.

Tabnanua 1. — XMUYECKMin COCTaB M NPOLIEHTHOE CoAepKaHNe OCHOBHbIX COeAMHEHN

[TokasaTenb CoageprkaHune, macc. %
Maccosasa gona CaO + MgO 52,5-54,0
Maccosada gonda MgO 5,0
MaccoBas gona SiO; 1,5-2,0
MaccoBas gona S 0,06-0,09
MaccoBasa gona P 0,06-0,09
MaccoBas 4014 HePaCTBOPMMOrO OCTaTKa B CONIAHOM KMCNOTe 2,0-4,0

Kak cBMAETeNbCTBYIOT AaHHbIE, NpuBeAeHHble B Tabanue 1, GAtoCoBbIN M3BECTHAK Npea-
cTaBnaeT cobon maTepman 0cagouYHOro NMPOUCXOMKAEHNS, COCTOALWMI NPEUMYLLECTBEHHO U3 OK-
CMA0B Kanbuma n mardmusa. CornacHo TpebosanHusam CTb 1544—2005 «beToHbl KOHCTPYKUMOHHbIE
TAXKeNble. TEXHUYECKME YCNOBUAY, B KAYeCTBe 3anoNHUTeNeln ANA NPUroTOBAEHMA TAXeNblx be-
TOHOB MOTYT NPUMEHATLCA MaTepmanbl U3 OCALOUYHbLIX FTOPHbLIX Nopoa. NpeaBapuTebHO NpoBe-
[leHHble UCMbITaHMA NOo onpeaeneHnto GU3NKO-MexaHUYECKMX XapPaKTEPUCTUK OCAA0HHON FOPHOM
nopoAbl NOKa3anu, 4To LebeHb 13 GAtCOBOTO M3BECTHAKA COCTOUT NPEMMYLLECTBEHHO 13 dpaK-
umn 20—40 mm. Mo coaepRaHuio NewaZHblX 3epeH, NblAeBUAHbBIX YacTUL, U MapKe No Apobumo-
cTn webeHb M3 GAOCOBOrO M3BECTHAKA yaoBAeTBOpseT TpebosaHuam cornacHo OCT 8267-93
«lLlebeHb 1 rpaBuit U3 NAOTHBIX TOPHbIX NOPOA,. TexHu4Yeckne ycnosusa». PrU3nMKo-mexaHU4eckmne
XapaKTepUCTUKM NpeacTaBneHbl B Tabavue 2.

Tabnnua 2. — PU3NKO-MEXaHUUYECKME XaPaAKTEPUCTUKM LLLeOHA 13 GAOCOBOrO M3BECTHSKA

CoaeprkaHue 3epeH, % KPpynHOCTbO, MM [MnoTHOCTL B
HacbinHan
Cobiwe IOTHOCTS YANOTHEHHOM MNOTHOCTb
40-20 20-10 10-5 | MeHee 5 s COCTOAHMMN, 3epeH, Kr/m?
40 Kr/m 3
Kr/m
8,79 82,47 8,06 0,36 0,31 1278 1430 2610

CopepKaHue 3epeH newaaHon n urnosaton dopm — 16,3 mac. %.
CoaeprKaHue NblneBnaHbIX Yactuy, — 1,9 mac. %.
MapkKa webHa no apobumoctm — 1000.
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[na npmeHeHMA AaHHOTO WebHA B Ka4yecTBe KPYMHOro 3anonHuTena Tpebyetca ero 06o-
raweHve Menkumm GpakumMAmKM, Tak Kak Npu AaHHOM 3epPHOBOM COCTaBe OH He COOTBETCTBYET
TpeboBaHnam CTb 1544-2005 «BeToHbl KOHCTPYKLMOHHbIE TAXKesnble. TEXHUYECKUE YCA0BUAY»
M 0b6NagaeT NOBbILWEHHOM MYCTOTHOCTbKO, YTO NPUBOAMT K NEpPepacxody LemeHTa B HBeTOHHOM
cmecu. [Ina oboraweHnsa M3BeCTHAKOBOrO WebHA M NOAyYeHMA CMELaHHOro 3ano/IHUTEeNA UCc-
N0/1b30Ba M OObIYHbIM TPAHUTHbLIN WEebeHb M NPUPOAHbIN rPaBuUi.

C uenbto onpeaeneHma paumoHanbHon 061acT NPUMEHEHUSA M3BECTHAKOBOIO WEebHA npo-
BOAM/IUCb WMCCNEAOBAHMA MO WM3YYEHWUIO BAMAHMA [A3AHHOTO 3aMO/NHUTENA Ha MNPOYHOCTHblE
W 3KCMN/yaTaLLMOHHbIE CBOMCTBA TAXKENbIX HETOHOB. bbln NoA0bpPaHbl COCTaBbl BETOHOB Pa3INYHbBIX
K/NaCCOB MO MPOYHOCTM NPU CKATUW. Pe3ynbTaTbl, NOAYyYEHHbIe NPU UCMbITaHUM BETOHA Ha M3BECTHA-
KOBOM LebHe, CPaBHMBAANCL C aHANOTMYHBIM DETOHOM, M3rOTOBNEHHBIM HA TPAHUTHOM LWebHe.
[na nony4eHns conocTaBMMbIX AaHHbIX MCKYCCTBEHHO NOoAOMpann GpakUMOHHbBIM COCTaB rPaHUTHO-
ro webHa 40 NOABNEHUA KPUBOWM NPOCENBAHMA, aHANOTMYHOM CMELLUaHHOMY 3aMONHUTENHO.

CopeprkaHme OTAeNbHbIX GPaKUMin B CMELaHHOM KPYyMHOM 3amnonHWUTeNe, rpaHUTHOM
webHe 1 rpaBum NpeacTasieHbl B Tabanue 3.

Tabnnua 3. — ComeprkaHue oTaenbHbIX GPaKLMii B CMELaHHOM KPYMHOM 3ano/iHUTeNe, rpaHnT-
HOM LWebHe v rpasumn

CogeprKaHune dpakumMin (M3BECTHAKA, TPaHUTA M rpaBuA) B KPYMHOM 3anonHutene, %
HanmeHoBa-

LLlebeHb 13 datocoBoro . .

HWe 3anoJIHK- FPaHUTHbIN WebeHb Mpasui
rens M3BeCTHAKA
5-10 10-20 | 20-40 5-10 10-20 | 20-40 5-10 10-20 | 20-40

CMeLlaHHbIM - - 50 20 30 - - - -
PaHUTHbIN - - - 20 30 50 - - -
MpaBui - - - - - - 20 30 50

Pacxog, LemeHTa B BeTOHHOM cmecn Bapbuposanca ot 250 go 450 kr Ha 1 m3, Bogoue-
MeHTHOe oTHouweHne — o1 0,4 ao 0,6. CocTasbl beToHa NpuBeaeHsbl B Tabauue 4.

Tabnnua 4 — Coctasbl beToHa

Pacxon coCTaBAAoWMX, Kr Ha 1 m3 6BeTOHHOM cmecw
Ne cocTaga LemenT Mecox CmellaHHbI 3anon- [PaHUTHbIN Mpasuii B/L
HUTENb webeHb
1 250 785 1200 - - 0,6
2 350 745 1150 - - 0,5
3 450 745 1100 - - 0,4
4 250 780 - 1200 - 0,6
5 350 745 - 1150 - 0,5
6 450 740 - 1100 - 0,4
7 350 750 - - 1150 0,5

Mpn noagbope coctaBa HeToHa MCMNosb3oBaAM necok ¢ My =2,51 1 nopthaHguemeHT
MU-500 20 OAO «KpacHocenbCKCTpomaTepmuanbi».

[Ona nccnepoBaHnin B NabopaToOpHbIX YCNOBUAX WM3rOTaBAMBANMUCH OMbITHbIE 06pPasLbl,
KOoTopble TBepAenu B HOPMANbHO-BNAAXKHOCTHbIX YCAOBMAX M NOABEPraancb UCMbITAHUIO B BO3-
pacTe 28 cyT.

MpoYHOCTb BETOHOB MPW CXATUM M PACTANKEHME MPWU PacKabiBaHMKM onpeaenanun Ha ob-
pa3uax-kybax ¢ pebpom 15 cm. Pe3ynbTaTbl UCMbITAHWI MO ONpeaeneHnto MPOYHOCTU NPU CXKa-
TUW N PACTAKEHWM NPU pacKaNblBaHUN NpeACcTaBaeHbl B Tabauue 5.
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Tabnnua 5. — Pe3ynbTaTbl UCMbITaHWA NO ONPeAeNeHN0 MPOYHOCTM NPU CHATUM U PACTANKEHUN
NpyY pacKanbiBaHUK

No Mpeaen npoyHocTn®, MMa, B Bo3pacTe 28 cyT.
cocTaBa npu CXKaTUM pacTAXKeHue Npu packanbiBaHUN

1 23,7/26,2 1,5/1,9

2 33,0/36,4 2,4/2,8

3 44,3/51,1 2,7/31

4 22,7/25,8 1,4/2

5 33,4/37,1 2,5/2,7

6 46,7/49,5 2,8/3

7 28,2/31,5 1,7/2,2

MpumedyaHue. * 3HaYEHNA MUHUMANBHOMO M MAaKCMMalbHOTO NPEeAenoB MPOYHOCTH, NOY-
YeHHbIX MPU UCMbITAHUAX.

JKCnepuMMeHTanbHble AaHHble (Tabn. 5) nokasbiBatoT, YTO 6ETOH Ha CMellaHHOM 3anon-
HUTeNe MO MPOYHOCTHbIM MOKa3aTeNAM He OT/iMYyaeTcA OT 0bbl4HOro 6eToHa, M3roTOBNEHHOrO
Ha rpaHMTHOM LebHe. CMeLlaHHbIM 3aN0NHUTENb, COCTOALLMA 13 3epeH, nmelolmx bonee pas-
BUTYIO MOBEPXHOCTb, MPEBOCXOAMT MO MPOYHOCTHbIM MOKasaTenam OeTOH, W3roTOBAEHHbIN
C MCNO/Ib30BAHMEM FPaBMA, 3epHaA KOTOPOro UMELOT OKaTaHHYO NOBEPXHOCTb.

HemanoBaykHoe 3HaYeHne MMeeT UCCNef0BaHMeE 3aN0HUTENA HA COOTBETCTBME SKCMYa-
TALUMOHHbBIM XapaKTePUCTUKaM BETOHOB, K KOTOPbIM OTHOCATCA MOKa3aTe/n, KOCBEHHO XapaKTe-
pU3ytoLlMe A40Ar0BEYHOCTb MaTepmnana, a MUMeHHO: CNocobHOCTb BETOHA NPOTMBOCTOATL BO3AEM-
CTBUIO 3HAKOMEPEMEHHOM TemnepaTypbl (MOPO30CTOMKOCTL), CNOCOBHOCTL 6ETOHA NPOTMBOCTO-
ATb MPOHMKHOBEHMIO Pa3/IMYHbBIX aArPecCUMBHbIX BeLLeCTB (BOAOHEMPOHMUAEMOCTb), a TaKkKe
3alLUMLLIATb CTaNbHYO apMaTypy B Te4YeHWe ANUTENbHOrO CPOKa 3KCMIyaTaumm (3aWmnTHbIE CBOM-
cTBa 6eToHa Mo OTHOLWEHUIO K CTanbHOW apmaType) [15].

[na oueHKM MOPO30CTOMKOCTM M BOAOHENPOHULREMOCTU BETOHa, M3roTOBAEHHOMO C UC-
NOMIb30BaHMEM 3aN0NHUTENA U3 GOCOBOTO M3BECTHAKA, FOTOBUIMCL OCHOBHblE 0O6Pa3sLLbl Ha CMe-
WAHHOM 3anoNHUTENE U KOHTPO/IbHbIE — Ha TPaHUTHOM WebHe. O6pa3ubl PoOpMOBaNM M3 COCTABOB
6etoHa ¢ pacxogom uemeHTta 250, 350 u 450 kr Ha 1 m3 npu B/LL=0,6; 0,5 1 0,4. Mopo3ocToit-
KOCTb M BOAOHENPOHMLAEMOCTb onpeaenany no metoamke cornacHo NOCT 10060.1-95 «beToHbI.
Ba3oBbili MeToz, onpeaeneHna moposocToikocTn» M FTOCT 12730.5—-84 «beToHbl. MeToabl onpe-
[eneHns BoAOHENPOHNLAEMOCTU». Pe3ynbTaTbl UCNbITaHWI NpeACcTaBNeHbl B Tabauue 6.

Tabnnua 6. — MOpPO30OCTOMKOCTb M BOAOHEMNPOHMLAEMOCTb 00pPa3L0B, W3rOTOBAEHHbIX
Ha CMeLlaHHOM 3anoIHUTEeNe U TPAHUTHOM WebHe
Pacxo BogonornoueHme,

Bua 3anonHuntens u,e:v\era B/L4 A mac. ;:‘ W, MTlla F, umKnbl
CMellaHHbIN 250 0,6 7,2 0,2 75
[PaHUTHbIN 250 0,6 7,7 0,2 75
CMellaHHbIN 350 0,5 5,8 0,4 100
[PaHUTHbIM 350 0,5 6,3 0,4 100
CMellaHHbIM 450 0,4 4,2 0,6 150
[PaHUTHbIM 450 0,4 4.6 0,6 150

[aHHble Tabnuue 6 CBUAETENbCTBYIOT O TOM, YTO M3BECTHAKOBBIN LebeHb He BAUAET Ha Ta-
Kne cBoicTBa 6eToHa, Kak MOPO30CTOMKOCTb M BOAOHENPOHMLAEMOCTb. He3HaunTenbHOe pa3nn-
yme B NMokasaTesne BOAONOraoWeHna 06pasLos Ha CMELIAHHOM U FTPAaHUTHOM LLiebHE MOXKET ObiTb
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BbI3BAHO CHMXXEHMEM KanWANAPHOM MOPUCTOCTM LLEMEHTHOrO KaMHA NPW MCMO/Ib30BAHUN CMe-
WaHHOro 3anonHutena. KanuanapHaa NOpMCTOCTb LLEeMEHTHOro KaMHA B OeToHe onpeaenseTca
MCTUHHBIM BOAOLLEMEHTHbIM OTHOLIEHWEM, KOTOPOE 3aBWUCUT OT CMOCOOHOCTM 3anoNHUTEeNs
NOrNOWATh YacTb BOAbI MPW 3aTBOPEHNN HETOHHOM cmecK. 10 OMNbITHbIM AaHHbBIM, KOIMYECTBO BO-
[bl, NOrN0LLaeMoe 3epHamMm M3BECTHAKOBOIO WebHA NpY NPOYMX PaBHbIX ycaoBuAX, Ha 40 % Bbilwe,
4YemM KOIMYEeCTBO BOAbI, MOr0oWaemoe 3epHaMm rpaHUTHOrO WebHs.

Takmm 06pa3om, Npu UCNONb30BAHUM B Ka4ecTBe KPYMHOro 3anofHuTens webHa us dato-
COBOTO M3BECTHAKA MPU MPOYMUX PaBHbIX YC/IOBUAX CO343EeTCA BO3MOXHOCTb OA CHUXKEHWA
KanuanApHOM MOPUCTOCTM LUEMEHTHOro KamHA. O4HaAKO, KaK CBUAETENbCTBYHOT Pe3ynbTaTbl UC-
NbITAHWIM, 3TO HE OKa3blBaeT OLLYTUMOrO BAMAHMA Ha NOBbILIEHNE MOPO30CTOMKOCTN M BOAOHE-
NpoHuLuaemocTn 6eToHa.

MoCcKONbKY, Kak BblN0 MOKa3aHO Bbille, B MaTepuane webHA M3 GAOCOBOTO M3BECTHAKA
B HE3HAYMTeNbHOM KOAMYEeCTBE MPUCYTCTBYIOT cOeAuHeHUA cepbl M dochopa, BMOAHe ecTe-
CTBEHHbIM ABNAETCA M3y4YeHUEe BAMAHUA AAHHOrO 3aMONHUTENA Ha 3allMTHble CBOWCTBA HeToHa
MO OTHOLWEHWIO K CTaNbHOM apmaTtype. OuUeHKy 3alMTHbIX CBOMCTB OeTOHa MO OTHOLUEHWIO
K CTa/lbHOW apmaTtype nposoanam no metoamke cornacHo CTb 1168-99 «beToHbl. MeToa, KOH-
TPONA KOPPO3MOHHOIO COCTOAHUA CTainM B DETOHe M 3aWmTHbIX cBoMCTB». CocTaB HeToHa Ha
CMellaHHOM 3anoaHuTene ANa NpoBedeHnsa nccnesoBaHnin npuHmmanca cornacHo CTb 1168-99.
[ns cpaBHeHWs Oblan BbibpaHbl 06pa3Lbl 6eTOHa, M3rOTOBAEHHOIO C MCMOJ/Ib30BAHMEM PAHUT-
Horo webHaA. B kayecTBe paboyero anekTpoaa UCcnoab3oBaan apmatypy knacca S240. PesynbTaThl
MCNbITaHWI NpeacTaBaeHbl B Tabaumue 7.

Tabnunua 7. — Pe3ynbTaTbl NOTEHUMOCTAaTUYECKUX UCCAEA0BAHMMN

TpeboBaHus Hop-
dPaKTMyeckoe 3Ha-
[MokasaTenb MATUBHOTIO A0KY-
yeHue
MEHTa

YCcTaHOBUBLLMIACA NOTeHUMan, MB - -310/-324*
MAOTHOCTb TOKa Npu noTeHumane +300 mB, MKA/cm? [o 10,0 1,21/1,56*
MoTeHuMan paspyLIeHUs NacCUBHOM NAEHKKU, MB - +550/+630*

MpumedaHue. * 3HayeHne NokasaTenen 418 0bpasLoB Ha CMeLllaHHOM 3arno/HUTesNe.

CornacHo AaHHbIM Tabauupl 7 u TpebosaHuaM, npusedeHHbiMm B CTE 1168-99, ctanb B
obpasuax Ha CMelaHHOM 3anonHuTene (webeHb 13 GACOBOTO M3BECTHAKA + FPAHUTHBIN Lie-
6eHb) HaxoAMTCA B MAaCCMBHOM cOCTOAHMM. CnenoBaTelbHO, Ha Ha4YaAbHOM 3Tane (40 Bo3Aen-
CTBMSA 3KCMyaTaUMOHHOW cpeapbl) 6eTOH Ha LebHe 13 GatocoBOro n3BecTHsAKa obnagaeT AocTa-
TOYHbIMM 3aWMTHLIMMU CBOMCTBAMM MO OTHOLLEHUIO K CTa/IbHOW apMmaType.

B pamkax BbINONHEHHbIX MCCAeA0BaHNI ObliM pa3paboTaHbl M NPOLLAN OMbITHYKO anpo-
H6aumto cocTaBbl OETOHHbIX CMECEN C MCMNO/b30BaHMEM LebHs 13 GAOCOBOrO M3BECTHAKA, NOAO0-
HpaHbl HETOHHblIE CMecn M pa3paboTaHbl PEKOMEHAALMWU NO NPUMEHEHWIo GAtCOBOro M3BECT-
HAKa NPW NPON3BOACTBE Kene300eTOHHbIX N3AENUN.

BbiBOAbI:

1. TlpuMMeHeHMe M3BECTHAKOBOTO LLeOHA B KaYecTBe KPYMHOro 3anoHUTeNs BO3MOXKHO
nyTem ero oborauleHua, T.e. NPUMBEAEHMA ero 3epHOBOrO COCTaBa B COOTBETCTBME ¢ TpeboBaHU-
AMMW HOPMATUBHOM AOKYMEHTaLMN.

2. lebeHb n3 GbNOCOBOro M3BECTHAKA He B/IMAET Ha MPOYHOCTHbIE MOKasaTenn beTo-
HOB, @ TaKX¥e He OKa3blBaeT OTPULIATENbHOIO BAMSHUSA Ha MOPO30CTOMKOCTb M BOAOHENPOHMLA-
emMoCTb HeToHa.
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3. bBeToH Ha 3anosHuTene us GCoBOro U3BeCTHAKa 0bnaaaeT A40CTaTOYHbIMM 3aLINT-
HbIMM CBOMCTBAMM MO OTHOLLEHMIO K CTa/fIbHOM apmaType (CTa/lb HaXxoAMTCA B MAaCCMBHOM COCTO-
AHUM).
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