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N3YYEHUE BJIMAHUA 3AITIOJTHUTEJIESA - IEPJINTA HA
PACCJIAUBAHUE MOJIMCTAPOJITMIICOBETOHHOM CMECH

®om A.B.

Oodeccras 20cy0apcmeeHnas akaoemusi CImpoumenbCmed U apXumexnmypol,
2. Odecca, Yxpauna

Omgna w3 TVIABHBIX MPWYNH HEONPABAAHHO OONBIINX PacxXo0B
TOIUTUBHO-YHEPTETHIECKUX PECYPCOB B KHJIHMITHO-KOMMYHAJIFHOM (OHIE —
HE/IOCTaTOYHBIE TEIUIO3AIIUTHBIE CBOMCTBA CTPOWUTENBHBIX KOHCTPYKITHH.
Pemenne 3T0it mpobieMbl TpeOyeT  HCIOJB30BAHUS  MPOTPECCHBHBIX

TCIJIONU30JIAIIUOHHBIX MaTepuaoB. K quciy Hauboiee
BLICOKOB(l)(l)eKTI/IBHLIX TCIUION30JHUPYIOMNX MAaTE€pHaioB MOKHO OTHCCTHU
TUICco0eToH — KOMMO3HUIIMOHHBIN Marcpuajl, Ha OCHOBC THIICOBOTO

BSOKYILIETO M JIETKUX 3allOJIHUTEINIeH, 00Jaqalomuil  MoJI0KUTEIbHBIMU
KadyeCTBaMU HCXOAHBIX KOMIIOHCHTOB - T'MIICOBOIO KaMHA UM 3aIlOJIHUTCIIA
[1].

HawnbGonee 3¢ pekTHBHBIM CIIOCOOOM OOJIETYECHUS TETUTOU3OJISIIHOHHBIX
MaTepHaiOB HAa MUHEPANBGHBIX W OPTraHMYECKHUX BSDKYIIUX SBISACTCS
BBEJICHHE JIETKMX 3alloHUTeNel. B KadecTBe JIETKOTO 3alOIHHTEINS
HCTIONB3YIOT KepaM3UT, arjIoNOpPUT, BCIYYCHHBIH BEPMUKYIUT, MEPIHT,
[IJIAKOBBIH TIECOK, JAPEBECHBIC ONWJIKH, OTXOIBI IIOPOJIOHA, TIOPUCTYIO
PE3MHOBYIO KPOILKY 1 jp.[2].

BBenenue  JerKkuMX ~— 3alOJHUTENEH  CHMXKAET  IUIOTHOCTH U
TEIUIONPOBOAHOCTh MaTepuasa. B KadyecTBe JIErKOro 3arojHUTENs JUIs
TMIICOOETOHA HaMH IPEIUIOKEHO HCIIOIb30BaTh TI'PaHYJbl BCIIEHEHHOTO
nosxuctupoia (IITIC) [3, 4]. Beibop neHonoaucTuposia B KauecTBe JErKoro
3aI0JIHUTEJNS JUIsl THIICOOETOHA ONPEICNINIIN, B TIEPBYIO O4Yepellb, TAKUE €ro
CBOKCTBA: HE3Kas 1ioTHOCTE (p = 10 - 15 kr/M°), Huskas
teronpoBogHocts (0,04 - 0,05 Br/M*K) u mnpakTHdecku HyJIeBOe
BOJIOIIOTJIONIEHHE - 0KOJI0 1% 3a 12 gacos.

OcHOBHasi BO3MOXKHasl MpoOiiemMa MpU UCTIOIb30BaHUU THIICOOETOHA C
MTOJICTAPONBHBIM 3aIIOJHUTEIEM — PACCIIalBaHWE CMECH W3-332 BCIUIBITHS
rpanyn [II1IC. OxHuM W3 HamnpaBieHWH pELIEHUs ATOW IPOOJIEMBI MOXET
ObITh TPUMEHECHUE IEpJIMTa B KAayeCTBE 3allOJHUTENs] B KOMOMHAIMH C
MIIC, 4T0 MO3BOJMT MOBBICUTH BS3KOCTH CMECH, TEM CaMbIM 3aTPyJHHUT
BCIUIBITHE TIEHOMOJIMCTHPOIA.



Llenplo MCCIENOBaHUS SBISUIOCH M3YyYHTh BIMSHUE PacXoia JIETKOTO
3aIIOJIHATENI MepiuTa Ha pacCllanBaHUE IOJIHUCTUPOITHIICOOETOHHOM
cMecH.

B kauecTBe BSKYIIETO HCIIOJIB30BAJICS CTPOMUTENbHBIH Turc Mapku ['10
BeIcokonpoynbid. [lepnur KammunoBckoro 3aBoma «byanepmur» cpenneit
¢dpakuu ¢ pazmepom 3epHa 0,16-2,5 MM 1 HackimHO# moTHOocTRIO0 §0-100
Kr/™m”.

B wuccnepmoBaHmsx s ompeneneHuss  3(QQEKTUBHON  BS3KOCTH
WCIIONIL30BAJICS POTAIMOHHBIN BUcko3uMeTp PIID — 1M ¢ cucremoit
BOCIPHHMMAIOIIMX  BJIEMEHTOB  TUNA  KOAKCHAJIbHBIX  LMJIMHIPOB.
BHCKO3HMETp 06CCIeunBacT H3MEPEHHe BI3KOCTH B quarnasone ot 1,8 <107
70 3,75-10" Ta-c.

Juis onpenenenus s¢dexruBHoit Bszkoctu M (ITa-c) cmeck roroBuin
BpyuHyo. [IpenBapuTenabHO NepeMeIIBaIIN TUIIC ¢ EPIUTOM, 3aChIIald B
BOJYy IIepeMEIIMBAJIM OO IIOJYYeHHS OIHOPONHOH Macchl. 3areMm
uccienyemas — TMIICOBasl ~ CMeCh  cpa3dy  IOCie  NepeMEelIMBaHMs
UCIIOJIb30BANIACH IS onpeiesieHNs 3P (HEeKTHBHON BI3KOCTH.

CKOpOCTL BCILIBITHUA TNIEHOIMOJUCTUPOJIbHBIX Tpanyn B
HO.]'II/ICTI/II)OJ'IFI/IHCO6CTO HHOM CMECH CYILIECTBEHHO BJIUACT Ha cC
pacciianBa€MoOCTb.

CKOpPOCTh BCIUIBITHS IMEHOMOJMCTUPOJILHBIX TPAaHyJ B THIICOOCTOHHOM
CMECH OTIPeNeIBIIN CIeAyonmM o0pa3oM. CMemMBa Il MpeaBapUTEIHLHO
B3BCUICHHBIC CyXHE€ WHTPEAMEHTHI, IIOCIE Yero BCHINATM WX BOAY H
TIIATENBHO MTEPEMEIINBAIH IO MOIYICHUS OJHOPOAHOM Macchl. [locie uero
CMECh 3ajIBajlach B €MKOCTH, B KOTOPOW Ha JAHE (HKCHPOBAIACh TpaHyIa
MIIC. Ompenensiack BBICOTA CMECH B IIMIMHIApPE. 3aceKaloch BpeMs
OCBOOOXKIICHHS IIApHKA W ONpPEAeSsUIOCh BpeMs BCIUibiTHsA.  CKOpOCTh
Berutbitust [ITIC rpanysisl onpeaesnsuiy no popmysie:

V = TL, cm/c 1)

rie L - wmna nytu [ITIC rpanyss! (BbICOTa CMECH B IWIIMHAPE), CM;

L. BpeMsi BCIUIBITHS, CEK.

B xone skcniepuMeHTa MO ONpeAeNeHUIO BIUSHUS KOJMYECTBa MepiauTa
Ha BSI3KOCTh CMECH U Ha CKOPOCTh BCIUIBITHSI MOJIHCTUPOIBHOW TPaHYJIIbI
OTIPE/ICIICHBI:

- BSI3KOCTh THIICOBOTO TeCTa 0e3 3aIlO0IHUTENIS;

- BSI3KOCTh THIICOBOTO TECTa C PAa3IMYHBIM OOBEMHBIM PACXOIOM
nepiuta 0,4; 0,6; 0,8;

- BpeMs ¥ CKOPOCTH BCIUIBITHS TOJIUCTHPOIBHON TPaHyIBl B CMECH C
pacxonom nepsmta 0,4; 0,6; 0,8;



- BIIMSIHUAE BSI3KOCTH THIICOBOTO TeCTa 0€3 3aloJIHUTENI Ha CKOPOCTH
Betutbitasa [ITIC rpanymsr;

- BIUSHHE BA3KOCTH THIICOBOTO TECTa C OOBEMHBIM PACXOJIOM IEPIUTa
0,4; 0,6; 0,8 na ckopocts BeruibiTHs [ITIC rpanyssl.

Bsi3k0cTh cMeCH U CKOPOCTH BCILTBITHS MICHOMOIHUCTUPOILHOM TPAHYIIBI
B THIICOBOM PACTBOPE MPECTABJICHKI B TabuIe! .

Tabinuma 1
OmnpenencHue BA3KOCTH CMECH U CKOPOCTH BCIUTBITHS
MIEHONIOJIMCTUPOJIEHON TPAHYIIBI

No Juamerp | Bs3koctb
o6p Pacxon Tc HICOBOTO Jmua | Bpem | Ckopoct
MEePIUT nyrul, |18 t, | b V,
a- 3, 3 | TPAHYJIBl | TecTa,
a, M°/M MM ceK MM/CeK
31a d, mm Ila-c
1 0 5 2,4 37 95 0,39
2 0,4 5 3,08 39 120 0,33
3 0,6 5 6,09 36 130 0,277
4 0,8 5 9,05 34 140 0,24

AHanu3upyst NOJIyueHHbIE JaHHbIE, NTPUBE/ICHHbIE B Tabiuie 1 BUAHO,
YTO yBEIMYEHHE OOBEMHOI0 pacxoja IepiHuTa BeAET K IOBBIIICHUIO
BsI3KOCTH cMecH. Tak, mpu 00beMHOM pacxoze nepiura 0,4 BSI3KOCTh CMECH
coctasisier 3,08 Ila-c, yto Ha 28,3 % Oosblle MO CPaBHEHHIO C YUCTO
THIICOBEIM pacTBOpoM. Ilpu yBemuuenun pacxoxa nepmura 10 0,6 M/ mo
00BeMy BI3KOCTh CMECH yBeIHUHBaeTca Ha 53,7 % 1O CpaBHEHHIO C YHCTO
THIICOBBIM PAacTBOPOM, a TpH pacxoge mepiura 0,8 M*/M° BA3KOCTh cMecH
yBenmumuBaeTcsa Ha 77 %.

AHanm3upysl NONydYeHHBIE JaHHBIC, MOXKHO CIENaTh BBIBOA, YTO IPHU
YBEIMUEHUH OOBEMHOTO  pacxofa IMEpIuTa CKOPOCTh  BCIUTBITHA
MICHOTIOJINCTUPOIBHON TPAHYIIBI YMEHBIIACTCS

Tak, npu oGbemHOM pacxone mepimuta 0,4 M°/M° CKOPOCTH BCILTBITHS
MIIC rpanynsl cocraBimsier 0,33 mm/cex, yro Ha 15,4 % MeHbuie 1O
CPaBHEHHUIO C YHCTO TMIICOBBIM DPacTBOPOM, IPHYEM BpEMsi  BCILIBITUS
yBenuuuBaetcs Ha 26,3 %. IIpu yBenuuenun pacxona nepnura ot 0,4 no
0,6 ckopocth BemiblTH yMeHbmmaercs ¢ 0,33 mm/cex g0 0,277 mm/cek, a
BpeMsl BCIUIBITHSL yBenmumBaeTca Ha 8,3 %. C yBenmuueHWeM pacxona
nepiurta oT 0,6 10 0,8 CKOPOCTh BCILIBITHS TpaHyJbl yMeHbmaercs ¢ 0,277
mm/cex 10 0,24 Mm/cexk.



[Tpoananu3upoBaB NaHHBIE, YCTAHOBIEHO, YTO C YBEIMICHUEM BA3KOCTH
THIICOBOTO PAacTBOpPa CKOPOCTb BCIUIBITHSL TIpaHysibl CHmkaercs. C
YBEJIMYEHUEM BA3KOCTU THIICOBOM cMecu B 3,5 pa3a, CKOPOCTh BCIUIBITHS
II1C rpanynsl cHmxaeTcs Ha 38,5 %.

TakuM o00pa3oM, IpPUMEHEHHE MEpJIUTa B KadeCTBE 3aIOJIHUTENS B
komOuHaru ¢ IIIIC yBennumBaeT BS3KOCTh THIICOBOTO PacTBOpa, 4TO
BeJIeT K YMEHBIICHUIO CKOPOCTHU BCIUIBITUS TPaHyJl, TEM CaMbIM CHIXKAeTCs
paccianBaeMOCTb CMECH.

ITokazaTenp pacciaMBaeMOCTH OLEHHMBAICS II0 Ppa3sHHULE MEXIY
IUIOTHOCTBIO YIUIOTHEHHOW BHOpAIel IMONHUCTHPOITUIICOOCTOHHOM cMecH
B HIDKHEW W BepXHEH dYacTAX MEpHOro MWIMHApa o0BeMOM 5 1 To

dopmye:

Pae ~ P
S @

rI€ - p'ey — INIOTHOCTH MOJIMCTHPOJITHIICOOETOHHONW CMECH B HIYKHEH 4acTu
waIHHApa, Kr/M%; p°ey - IIOTHOCTH MOTHCTHPOJITHICOGETOHHON CMECH B
HIDKHEW  4acTu UMIMHADA,  K/M,  pey - IUIOTHOCTb
TOJIUCTHPOITHIICOBETOHHOM CMECH, KI/M".

CeueHue pachwia IWIMHAPA C HOJUCTHPOJTUIICOOETOHHOH CMEChIO
MoKa3aHo Ha puc.l.

Puc.1. Ceuenue pacmuia MUJIHHIPA C MOJUCTHPOITUIICOOCTOHHOM
CMECBIO
PaccnamBaemocTh ompenensiach Uil THUICOOSTOHHOM cMmecu 6e3
3aI0OJHUTENIEM W C  3alOJHHTEISIMHA.  3aBHCHUMOCTH  ITOKa3aTels
paccianBaeMOCTH OT BHJIA 3AIIOTHUTENS IIPEICTaBICHA B TaOHIIe 2.



Tab6muma 2
Pe3ynbTaThl Onpe/iesieHUs] pacciianBaeMOCTH THIICOOETOHHOM cMecH

Tlokaza-
Ne Telb  pac-
oGpas- Bupg 3amoin- | Pacxon Pu, , PB, s | cramsa-
HHUTEJIS 3aIlOJHUATENS | KI/M KI/M
na emoctu ITj,
%
1 - - 1352 | 1332 | 1,2
2 TII1C 0,8 845 776 7,4
3 ETHC“T@I’” 0,8+0,2 868 |825 |51
PesynbTaThl HCHOBITAHWHA IIOKa3ailu, 4TO BBEJICHHUE TPaHYII
TTOJINCTUPOITA B THUICOBYID CMeCh NPHUBOAWUT K YBEIUYICHHUIO

paccrnanBaeMoctr ruricoberona. Tak mpum odbemHOM pacxozae IITIC 0,8
M>/M° TOKa3aTenb paccIamBaeMOCTH COCTABIIACT I1,=7,4 %, B TO BpeMs Kak
U THIICOOeTOHa 0e3 3amloNHUTENs I0Ka3aTellb PacCiaiBaeMOCTH
cocrasnser I1,=1,2 %.

BBenenne nepiuTta B COCTaB THIICOOETOHA CIIOCOOCTBYET YMEHBIICHHIO
paccianBaeMOCTH IMOJUCTUpONTHIICOOeTOHA. Tak TpU KCHOJIB30BAHUU B
Ka4yeCcTBE 3allOIHUTENI KOMOWHAIIMM IOJUCTHPOJAa H  IEepiuTa ¢
o0bemHBIM pacxomoM 0,8 u 0,2 M*/M® coOTBeTCTBEHHO mMOKasaTenb
paccnauBaemoctu cocrtasugeT I1,=5,1 %, uTo B monropa pasa MeHBIIE 110
CpPaBHEHHIO C THIICOOETOHOM TOJBKO C TPaHyJaMH MOJIHCTUPOIIA.

Takum 06pa3oM, MOXKHO CIENaTh BBIBOJ, YTO Ja)Ke MPH MUHUMAJILHOM
pacxoie epanTa pacciianBaeMOCTh MOJUCTUPOITHIICOOETOHA CHIKAETCSI.

Bb16o0st.  OGOCHOBaHO W HKCIEPUMEHTAIBHO  TOATBEPKICHA
3¢ (GEeKTUBHOCTh HCIIONB30BAaHMUS MEpiINTa B COYCTAaHHH C TpaHyJIaMd
TIEHOTIONIMCTHPOIIA. BEISBIIEHO, YTO BBEICHHE TIEPIUTA TTOBBIIIACT BI3KOCTh
MOJTUCTUPOJITUIICOOCTOHHOW CMECH M YMEHBIIIAET €€ PACCIIOCHHE.

Summary
Results of researches of influence of lung filler is perlyte on the
properties of concrete mixtures are represented.
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