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OCco6eHHOCTN NMPOEeKTUPOBAHNSI CTPOUTEJIbHBIX
KOMIMO3UTOB Ha OCHOBE rpaHy/IMpoBaHHOIro
HaHOCTPYKTYPUPYIOLLLEero 3arnoJIHuTesns

Peculiarities of design of construction materials
involving granular nanostructured aggregate

PaszpaboTka ¥ IpPOEKTUPOBAHNE CTPOUTEILHBIX KOMIIO- Development and design of construction composites with
3UTOB C YJIyUYIIEHHBIMM (PU3MKO-MeXaHMUYeCKMMHU U 3Kc-  the improved physical — and-mechanical and operational
TUIyaTallMOHHBIMM XapaKTepUCTUKaMU Tpou3BoasaTcs ¢  characteristics is made taking into account the maximum
YU4eTOM MaKCHMaJIbHOTO KojmdecTBa (hakTopoB, crocoO-  quantity of the factors, capable to have impact on energy ef-
HBIX OKa3bIBaTh BIMSIHUE Ha 9HeproadgekTuBHOCTD Mpou3-  ficiency of production process, its environmental friendliness
BOJCTBA, €ro 3KOJOTMYHOCTh Ha BCEX OCHOBHBIX cTagusx  at all main stages of production products and structures: from
TOJTYYEHMS UBAEIMI U KOHCTPYKIIUIA, OT JOOBIUM ChIpbsl 10  extraction of raw materials to their introduction in techno-
sKcrutyataiu. OOHUM M3 BapMaHTOB pellieHUs TaHHbIX 3a-  logical process. One of ways of the solution of these problems
nay sIBJIsieTcsl pa3paboTKa U IprMeHeHue jierkoro 6eroHa ¢ is development and application of light concrete with high
BBICOKMMU MTPOYHOCTHBIMU XapaKTepUCTUKaMU TIpu paiy-  strength characteristics at rational indicators of heat conduc-
OHaJIbHBIX ITOKA3aTeJIsIX TeIJIOIPOBOIHOCTY M BOIOIPOHM-  tivity and water permeability on the basis of the granulated
LIAEMOCTH Ha OCHOBE I'paHYJIMPOBAHHOTO HAHOCTPYKTYpHU-  nanostructuring aggregate of the long-time action (GNA)
pylolllero 3aIoJIHUTENs MPOJIOHIMpPOBaHHOTO paeiicTBust  with use of silica raw materials of varying genetic type.
('H3) ¢ nucnonb3oBaHWEM KPEeMHE3EMHOTO ChIpbsl pa3Jiny- The first stage of design of a modern construction com-
HOTO T€HETUYECKOTo TUMA. posite is a choice and a raw materials assessment. Originally

IlepBbIit 5Tan co3maHusi COBpeMeHHOTo cTpouteabHoro  classification of silica raw materials by origin was developed
KOMITO3UTa — BBIOOp U olieHKa chIpbs. IlepBonawampHo  (Fig. 1).
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Puc. 1. Knaccuoukaums npupoaHOro n TEXHOFEHHOMO ChiPbsl, UCMOIb3YeMOro Ans nonyyexHms M’H3
Fig. 1. Classification of natural and industrial raw materials using in GNA production
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ObL1a pa3paboTaHa Kilaccu(UKaIs KpeMHE3eMHOTO ChIPhS
10 MPOUCXOXAeHUIO (puc. 1).

Kaxnplit 13 mepeuyrcieHHbIX MaTepUaIOB B 3aBUCUMO-
CTH OT YCJIOBUIA, BDEMEHM U MecTa 00pa3oBaHUs (reHe3u-
ca) CONEPXUT OMpenesieHHOEe KOJIMYECTBO aMOp(HOro
KpeMHe3eMa, 4TO OIpeaessieT creneHb 3(h(eKTUBHOCTH
ero ucnosb3oBaHus 1 npoussoactsa [H3. da3oBwlii co-
CTaB KPEMHE3eMHOTO CBhIpbSl UTpaeT KIIYEeBYIO pOJb B
(bopMUpoBaHUM CBOMCTB CTPOUTENbHBIX KOMIIO3UTOB Ha
ocHoBe ['H3.

Ha ocHoBe nmpunHuuna neiicteust 'H3, 3akimtovatoiiero-
csl B BbIlEJIaYMBaHUM aMOp(dHOro KpeMHe3ema 1 (popmu-
pPOBaHUHU PacTBOPA TMOJUCUIUKATOB C TIOCIEAYIOUIEH €ro
murpanueir yepe3 o6osouky I'H3 B tommy OGetona [1],
MEePCTEKTUBHBIM SIBJISIETCSI MPUPOJHOE W TEXHOTEHHOE
KpeMHEe3eMHOe ChIpbe, cofepxKaiiiee aMopdUu30BaHHOE Be-
IECTBO.

B kayecTBe OCHOBHOTO KpUTEPHUS OLIEHKU KPEMHE3eM-
HOTO CBIPbSI OBLT IPUHST KOI(POUIIMEHT aKTUBHOCTH, KO-
TOPBII BBIpaXKaeT CIIOCOOHOCTD COJEPKAIIEeTOCS B COCTaBe
KCXOAHOTO ChIpbs aMmopdHoro SiO, BCTynaTh Npu onpesae-
JICHHOI TeMIlepaType B peakIUio ¢ paCTBOPOM TMIPOKCH-
Jla 111eJIOYHOr0 MeTa/la ¢ 00pa30BaHUEM PACTBOPUMBIX
MOJIMCYIIMKATOB. B 9acTHOCTH, OcagouyHbie XeMO- U GHO-
TreHHbIe KPeMHE3eMHBIE TOPOIbl C HU3KOU CTENEeHbIO Ua-
TreHETUYECKUX MPeoOpa3oBaHmii, MpeacTaBleHHbIE B CBO-
eii ocHoBe CT-onajiamu (HU3KOTeMITepaTypHble HAaHOPA3-
MEpHbIe MOAU(PUKALUU TPUAMMUTA U KPUCTOOAIMUTA),
— IUATOMMUT, TpeTieJl U OTI0Ka XapaKTepu3yloTcsl HauboJee
BBICOKOI aKTUBHOCTBIO. KpeMHeBbIe 0caaku 1 aMOp(hHbIE
CWJIMIIUTHI U3 BCET0 MHOT00Opa3usi TOPHBIX TTOPOI, OTJIH-
YalOlMUXCSl YCIOBUSIMU TeHe3uca, CUYMTAIOTCS OCOOEHHO
9HeproHachileHHbIMU. [10g00HOE ChIpbe MOATOTOBIEHO
Tre0JIOTUYECKUMU TIPOLIECCAMU JJISI TEXHOJIOTUM, CUHTE3
HOBOOOpPa30BaHUI KOTOPBIX TpeaycMaTpuBaeT Ne3UHTe-
rpaiuio, pacCTBOPEHUE U MJIaBJIEHUE KPEMHE3eMCOoAepKa-
mux nopog [2].

Ha »rtame ycraHoOBIeHMS KpUTEpPHUEB BbIOOpPA CHIPHS
MPOUCXOIUT MOCTETIEHHOE MepeceueHue MepBoTro dTana co
BTOPBIM, Ha KOTOPOM OTPEIENSIIOTCSl YCIAOBUS U PEXUMBI
00paboTKM MaTepuaaoB. Benb MoOMUMO MPUCYTCTBUS BbI-
COKOTEeMITepaTypHBIX MOAWGUKALMKA KBaplia, BaKHBIM
(bakTOpOM CHMXKEHUSI aKTUBHOCTH KPEMHE3EMHOTO ChIPbSI
CUMTAeTCsl MPUCYTCTBUE 3HAUMTEIbHBIX KOHIEHTPAIWA
KpUCTAIIM30BaHHOTO KpeMmHe3eMa. CiieyeT OTMETHUTb,
YTO Ha BTOPOM 3Tare JaHHbIA (HakTop MOXET ObITh MC-
KJIIOUEH.

Ha BTrOopom 3Tarme BaXXHO TMOJYYUTh PsIil TPAHWYHBIX
YCIIOBUM, KOTOPBIE OYAYT SIBIATHCS HEOOXOMUMBIMU M JI0-
CTaTOYHBIMU TTPU MPOSKTUPOBAHUU COCTABOB 1 TEXHOJIOTHU
nonyyenust FH3.

Axtuanus 'H3, npeacrasnsitoniast coboii B3auMoeii-
CTBME B SIJIpe MEXIYy KPEeMHE3eMHOM MOPOI0il U TUAPOKCH-
JIOM HaTpus C 00pa3oBaHUEM BOJOPACTBOPUMBIX CUJINKATOB
HATpusI, MPOHUKAIOIINX B GETOHHYIO MaTPHUILy, MOXKET ITPO-
HUCXOAUTh KaK B YCIOBMSIX TEILIOBJIAXXHOCTHOII 00pabOTKU
(TBO) xoMno3uTa, Tak U B THAPOTEPMAaJIbHBIX YCIOBUSIX. B
5TOM U €CTh B3aMMOCBSI3b TMEPBOTO W BTOPOro 3TATMOB.
BbI6OD CHIphSt MOKET ONTUPATHCS Ha BHIOOP YCIOBUSI TBEP/IE-
HUS 6eTOHA 1 HA00OPOT.

C 11e71p10 5KOHOMMM 3HEPro3aTpar Ha CTaaru TBEPACHUS
OeToHa M BBIOOpA ONTUMAJIBHOIO peXMMa BaXXHO YYECTh
BpeMsl TepMUUYECKON 00pabOTKM KPEMHE3EMHOIO ChIphs
Kak komrnoHeHTa 'H3.

B KauecTBe ChIpbeBBIX MATEPUAJIOB UCITOJIb30BAJIA AKTHUB-
Hble KPEMHE3eMHbIE TTOPOJIbI: OMOKa AJIEKCEeBCKOTO MECTO-
poxneHusi (MopnoBusi); Tpenen MecTopoxaeHuss CTaabHoe
(benapych). s cpaBHeHMST ObLT MCIIOJIb30BaH T'MIPOKCHU]I
KPEMHMS KaK MOJIeJIbHasl CUCTEMA.

OrnpeneneHue 3aBUCUMOCTHY KOJUUYECTBA MPOPearupo-
BaBIIEro BELIECTBA KPEMHE3eMHOI0 KOMIIOHEHTa OT Bpe-

(Y PONIEIIBHBIE

Each of the listed materials depending on conditions, time
and a place of formation (genesis) contains a certain amount
of amorphous silicon dioxide that defines degree of efficiency
of its use for production of GNA. The phase composition of
silica raw materials plays a key role in formation of properties
of construction composites on the basis of GNA.

From the principle of action of GNA consisting in leach-
ing amorphous silica and formation polysilicate solutions
followed by their migration through GNA cover into deep of
concrete [1], perspective natural and industrial silica raw is
the amorphous substance.

A chemical activity coefficient was accepted as the basic
criteria for estimation of silica raw that shows capability of
amorphous SiO, consisting in the raw composition to react at
a certain temperature to alkali hydroxide solution with for-
mation of soluble polysilicates. In particular, sedimentary
chemo- and biogenic silica rocks with low degree of diage-
netic transformations, presented in it base by ST-opals (low-
temperature nanosized modification of tridymite and chrys-
tobalite) — a diatomite, tripolite and opoka which character-
ize with more high chemical activity.

Silica sediments and amorphous silicites from all varieties
of rocks differed in genesis conditions can be attributed to
extra energy-saturated ones. Such raw is “prepared” by geo-
logical processes for the technologies which include disinte-
gration, solution and melting of silica-based raw materials [2].

On the stage of criteria determination for selection of raw
materials it can be observed gradual crossing of the first and
the second stages, when terms and processing conditions of
materials are settled. Since, beside of existing of high-tem-
perature modifications, one more key factor to reduce a
chemical activity of silica raw is availability of high percent-
age of crystallized silica. It should be noted, however, that the
given factor can be excluded at second the stage.

At the second stage, it is important to obtain a set of edge
conditions, which will be necessary and sufficient when mix
design and production process of GNA.

GNA activation that is interaction into a core between
silica mineral and Na hydroxide, where water-insoluble Na
silicates are the products of the reaction that diffuse into con-
crete matrix. The reaction is able to be proceeded both at heat
treatment of composite and hydrothermal conditions. That is
the correlation of the first and the second stages. In other
words, raw material selection is supported by curing condi-
tions of concrete and vice versa.

To reduce energy costs on the stage of concrete prepara-
tion as well as when optimization of this process it is neces-
sary to take into account a heat treating period of the silica
material as a GNA component.

As raws herein were used following silica materials: opoka
supplied by Alekssevskoe deposite Repuplic of Mordovia);
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Puc. 2. 3aBMCUMOCTb KONMYECTBA NPOPEearMpoBasLLErO BELLECTBA OT Bpe-
meHn TBO: 1 — onoka (Pecn. Mopposus); 2 — Tpenen (Pecn. Benapycb)

Fig. 2. Dependence of amount of reacted substance on heat treating time:
1 — Opoka (Republic of Mordovia); 2 — Tripolite (Republic of Belarus)
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CBoiicTBa MeNIko3epHUCTOro 6eToHa B 3aBUCUMOCTHM OT cocTaBa TH3
Fine grained concrete characteristics in dependent on GNA composition

CeoiicTBa Menko3epHucToro 6etoHa Ha MH3
Fine grained concrete characteristics involving GNA

KpeMHe3eMHoe cbipbe
Silica raw materials CpenHsist NA0THOCTb, Kr/M3

Density, kg/m?®

Mpenen npoyYHoCTH
npu cxatuu, MlMa
Compressive strength, MPa

Bopgonornouiexune, %
Water demand, %

TennonposogHoCTb, BT/(M:K)
Heat conductivity, Wt/(m- K)

Onoka (MopaoBusi)

Opoka (Republic of Mordovia) 1735

7,29 10,1 0,38

Tpenen (BpsiHckas 06711.)

1715
Tripolite (Bryansk district)

7,02 10,23 0,32

MEHU TETUIOBJIaXHOCTHOU 00paboTKu mokasaio (puc. 2),
yT0 yke yepe3 30 muH TBO mpu 90°C B mpucyrcraum 30%
IEJI0YM OT MacChl CYXOTo BelllecTBa, oKojo 80% akTus-
HOTO KpeMHe3eMa, BXOJAIIETO B COCTaB KPEMHE3EMHOTO
CBIPbSI, paCTBOPSIETCs, a UMK HabaogaeTcs yepe3d 1,5—2 4.
ITpu 8 y TBO B simpe 'H3 B MoaenbpHOIM cucTeMe BO3HU-
KaeT MmojJimMepu3aiusi o6pa3oBaBIIUXCS MOJUCUIMKATOB
MU3-3a TEePEHACHIIEeHUS, TTOCKOJIbKY KPpeMHE3eM OcelaeT
Ha YacTUIIaX HeIpopearnpoBaBIIero BelecTna, T. €. po-
HUCXOIUT PECTPYKTYpU3alUs XUIKOCTA — YaCTUUYHOE
ocaxkaeHue KpemHerelss. B ciyyae oOpaboTku OGeToHa ¢
I'H3 xonunyecTBO pacTBOpa MOJIMCUINKATOB HATPUS BbI-
nensieTcsl 60Jblie BCAeACTBUE TOTO, UTO MPOUCXOAUT He-
MpepbIBHAs MUTPalMsl PAaCTBOPUBIIIETOCS BEIIECTBA B 11e-
MEHTHYI0 MaTpuly. Takum oO6pa3om, MoyiHas MPOMUTKA
0EeTOHHOI MaTPUIILI BO3MOXHA 32 2—3 9 C MOMEHTAa aKTH-
Bauu 'H3.

Takum obpaszom, ucnonb3zoBanue 'H3 mig monydyeHust
OeToHa He TpeOyeT MOMOJHUTENbHON TepMUUecKoi obpa-
OOTKM HU Ha OIHOMN U3 CTaui.

TpeTuii atanm — Ka4yecTBEHHAsI U KOJIMYECTBEHHAS OLICH-
Ka BJIMSIHUSI COCTaBa M CBOMCTB 3arojiHUTENe Ha addex-
TUBHOCTb UX ACMCTBUS B JIETKMX OETOHAX C YUYETOM IFeHETH-
YeCKMX OCOOEHHOCTEN KPEMHE3EMHOTO ChIPbSI.

PaccmoTpum MexaHU3M MonuGUKALMM LEMEHTHO-
TecyaHoi MaTpuibl O€TOHa TPOMYKTaMU peakUuu siapa
I'H3. I1pu TeruioBnaxXXHOCTHOIT 00paboTKe OETOHA B IIPO-
lecce MUTpAlMU TTOJMCUIMKATOB HATPUS TIPM Y4acTUM
KMIKOM a3kl B IIEMEHTHO-TIECYaHYI0 MATpUILy, SIBJISIO-
IIYIOCS MEePKOJISIIMOHHBIM KJIaCTepOM, MTPOUCXOAUT IIH-
KPUCTATM3ALMOHHOE MOIUGULIUPOBAHUE LEMEHTHOTO
KaMHsI 10 MeXaHW3My MHQUJIBTPALIMOHHOTO KpeMHellle-
JIOUHOTO MeTacoMoTo3a. [lom 3mMKpucTaiM3aluOHHBIM
MOIM(UIIMPOBAHNEM B CTPOUTEIBHBIX MaTepuaiiax Ha
OCHOBE HEOPTaHMUYECKHX BSDKYIIMX MTOHUMAETCS MHOWIb-
TpallMOHHOE MeTacoMaTU4ecKoe IIpeodpa3oBaHue aKTUBH-
POBaHHLIMU (DYHKIIMOHATBHBIMU (MPOTOTEHETUYECKUMU)
MUHEPaJIbHBIMU CUCTEMaMM KPUCTAJLUIMYECKON MaTpULIbl
Marepuaia ¢ 1ieJiblo 00pa3oBaHUs HOBBIX IapareHe3MCOB
WY TIpeoOpa3oBaHus TOBEPXHOCTE MUHEPATbHBIX MHIN-
BUIOB [3]. DnmMKpucTa/UIM3alMOHHOE MOAUMULIPOBAHNUE
neMeHTHoro kamHsi I'H3 mpojioHrupoBaHHOro AEHCTBUS
MPUBOJUT: K WHKAICYJISLMU MMHEPAIbHBIX YacTHll lie-
MEHTHOTO KaMHSI U MEJIKOTO 3aIoJIHUTENs TuapodhoOu3u-
pyloImuM cjioeM (QYHKUIMOHAJIbHBIX 3MUTeHETUYECKUX
2D-HaHOCHCTEM HATPOCHIINTA, 00eCIIeYnBarOIIeil BO3HUK-
HOBEHHE HOBBIX, B YaCTHOCTU THUIAPO(GOOHBIX, CBOMCTB
Marepuaia; K MOHOJUTU3ALUU CTPYKTYPbl MEJIKO3ePHU-
cTOoro 0eToHa MpY MEPKOJISILMU PACTBOPEHHOTO BEIECTBa,
YTO BeAET K CHUXEHUI0O MUKPOMOPUCTOCTU IEMEHTHO-
MecyaHoOil MaTpullbl M, KakK CJIEACTBUE, K YBEJIUUCHUIO
MPOYHOCTU U BOJOCTOMKOCTM MEJIKO3EPHUCTOro OeToHa
B 1eIoM [4].

B cBs3u ¢ 3TUM KiI104eBBIM (PaKTOPOM, BIMSIOIIMM Ha
CBOIiCTBa KOHEYHOIO Marepuaia, sIBJIseTcsl CTeleHb Mpo-
MUTKA MaTpUIbl 00pa3ylolMMcsl pacTBOPOM, KOTopasi, B

HAYMHO-MeXHU4eCKUil U npou3800CEeHHbLIL HCYPHAN Q POVIIED]

tripolite is from Stal’noe deposite (Belarus). For comparison
Silica hydroxide was used as a model system.

Determination of dependence of quantity of the reacted
substance of a silica component on time of heat treating pro-
cess (Fig. 2) showed that after 30 min of the treating at 90°C
in 30% of alkaline medium (by weight), about 80% of the ac-
tive silicon dioxide is dissolved, and the extreme value is ob-
served after 1,5—2 h in relation to genetic type of the raw .
After 8 h heat treating in a core of GNA in model system,
there is a polymerization of the formed polysilicates because
of oversaturation, as silicon dioxide precipitates on particles
of not reacted substance, i.e. there is a liquid restructuring —
partial sedimentation of silica gel. In case of concrete treating
involving GNA, more amount of solution of Na polysilicates
is evolved. In result of it there is a continuous migration of the
dissolved substance into a cement matrix. Thus, full treat-
ment of a concrete matrix is possible for 2—3 h from the mo-
ment of GNA activation.

Thus, when using of GNA, additional heat treatment for
producing concrete on one of stages is not required.

The third stage — a quality and quantitative estimation of
influence of structure and properties of aggregates on effi-
ciency of their action in light concrete taking into account
genetic features of silica raw materials.

Let us consider the mechanism of modification of a ce-
ment and sand matrix of concrete with products of reaction
of a GNA core. At heat treating process of concrete in when
migration of Na polysilicates, with the participation of a liq-
uid phase in the cement and sand matrix being a percolating
cluster, there is an epicrystallic modification of a cement
stone with the mechanism of infiltration silica-alkaline meta-
somatosis. Epicrystallic modification in construction materi-
als on the basis of the inorganic binders can be considered as
infiltration metasomatic transformation by the activated
functional (protogenetic) mineral systems of a crystal matrix
of a material for the purpose of formation of new paragenesis
or transformation of surfaces of mineral individuals [3].
Epicrystallic modification of a cement stone of GNA of the
prolonged action gives: to encapsulation of mineral particles
of a cement stone and fine aggregate with a hydrophobic
layer of functional epigenetic 2D — nanosystems of natrosi-
lite, providing appearance of new, in particular, hydrophobic
properties of a material; monolitization of structure of fine-
grained concrete at a percolation of the dissolved substance
that leads to decrease in microporosity of a cement and sand
matrix, and as a result, to increase in strength and water resis-
tance of fine-grained concrete as a whole [4].

In this regard, the key factor that influences properties of
a final material is extent of penetration a matrix with a solu-
tion formed which, in turn, depends on chemical activity of
raw materials, quantity of GNA in a raw mix and diameter of
granules of GNZ.

For the purpose of increase of extent of penetration of a
concrete matrix and, as a result, of its strength, research of
influence of pre-curing time of concrete before heat treating
(on model systems) is carried out. Some portion of concrete
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CBOIO OuYepellb, 3aBUCUT OT aKTUBHOCTHU CHIPbEBBIX MaTepH-
anoB, KonndectBa I'H3 B chipbeBoii cMecu U araMeTpa rpa-
nyn 'H3.

C uenblo MOBBIIICHUSI CTENEHU TPOIUTKYA OETOHHOM
MaTpULbl U, KaK CJIEJICTBUE, TPOYHOCTU MOCJIEIHEN MPO-
BeJeHO MCCIIeIOBaHNWE BIUSTHUS BPEeMEHU TpeIBapuTelb-
Holi BeImepxkKu 6etoHa nepen TBO (Ha MoOeIbHBIX CUCTE-
max). YacTh 0eTOHHBIX 00pa3lOB BhIAEPKMBAIACh B HOP-
MaJIbHBIX YCJIOBUSIX, @ BTOpasi 4acTb — B PACTBOPE MOJIUCH -
JIUKAaToOB HaTpus. OOpasiibl IBYX BUIOB OTMPABISUIM Ha
TBO mnocne Bbimepxkku B TeyeHue 10, 24, 48 u 72 u.
PesynbTaThl (puc. 3) CBUAETENBCTBYIOT, UTO MOJOXUTEb-
HOE BJIIMSIHUE MPOIMUTKYU PacTBOPAMU TMOJHMCUIMKATOB Ha-
TpUsl Ha MIPOYHOCTb OETOHHOI MaTpPUIIbl HAOJIOZAETCS B
oOpasuax, NnpeaBapuTeIbHO BblaepXaHHbIX 10, 24, 48 4.
OfHako ONTUMAIbHOE W JOCTAaTOYHOE BpeMsl MpeaBapu-
TeJbHOM BBIIEPKKU O6eToHa coctaBiisieT 10 1 48 4, Tak Kak
B 9TUX 00pa31ax HabIoaaiIcsa IpUPOCT IPOYHOCTH B CPaB-
HEHUM C OOBIYHBIM OETOHOM.

[TonydyeHHBIE Pe3ybTaThl MCCIENOBAHUS KPEeMHE3eM-
HOT'O CBIPbSI M TEXHOJOTMYECKMX MapaMeTpoB 00pabOTKuU
6eToHOB Ha ocHoBe I'H3 mo3Bomim pa3paboTaTh COCTaBbl
JIETKUX O€TOHOB (CM. TabJIUILY), COOTHOLIEHUE KOMITOHEH-
TOB B KOTOPBIX COCTaBJISLIO: LIEMEHT:IecoK =1:3; Koamye-
crtBo 'H3 — 50 06. %.

VBenuueHue GU3MKO-MeXaHMYECKNX CBOMCTB OeTOHA B
IaHHOM CcJjy4ae OOYCJIOBJIEHO MHOXECTBOM (paKTOpPOB, U3
KOTOPBIX HauboJiee CyllIeCTBEHHbIMU SIBJISIIOTCS: CHUXKEHUE
IMOPUCTOCTH MaTepualia 3a CUeT HaroJHEHUSI MUKPOIIOp U
KaIwuIIpOB MaTpUIlbl HOBOOOPA30BAaHUSIMU HA OCHOBE CH-
JINKATOB HATPUS; WCTpaBlIeHue (3ajieunBaHue) AeheKTOB
CTPYKTYPBI LIEMEHTHO-TIECUaHOW MAaTPUILbI W, BCIEICTBUE
9TOTO CHUXKEHWE KOHIIEHTpalUM HaIpsDKeHWi; yBeaude-
HME aare3uy YacTUIl MEJIKOTO 3alOJTHUTENSI K LIEMEHTHOMY
KaMHIO; HaJlMuMe IIJICHKM HATPOCUJIMTA Ha IMOBEPXHOCTHU
MOPOBOr0 MPOCTPAHCTBA OETOHA, CHUXAIOUIEH BO3MOX-
HOCTb 00pa30BaHUs MUKPOTPEIITNH.

PabGora BeImOTHEeHA IpuU (UHAHCOBOM IOAACPKKE:
MuHucTepcTBa o06pa3oBaHus M Hayku Poccuiickoit @De-
nepaiuu, cornamenue 14.132.21.1702, nporpamma cTpare-
rudeckoro passutus bI'TY um. B.I'. Lllyxosa.

KiroueBble ciioBa: kpemHezemHOe cbipbe, epAHYAUPO-
BAHHBII HAHOCMPYKMYPUPYHOWULL 3aAN0AHUMENb, Ae2KULl
b6emoHn.
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Fig. 3. Dependence of strength of a cement matrix on time of pre-curing
time: [ll - concrete; | - treated concrete

samples was cured at normal conditions, and the other por-
tion was plunged in solution of Na polysilicates. Samples of
the two types were placed in heat treating chamber after pre-
curing period for 10, 24, 48 and 72 h. The results obtained
(fig. 3) shows that positive affect of treating with solutions of
Na polysilicates to strength of a concrete matrix is observed
in the samples which were pre-cured for 10, 24, 48 h.
However, optimum and sufficient time of pre-curing of con-
crete takes 10 and 48 h as in these samples more high strength
values was observed in comparison with usual concrete.

The obtained research results of silica raw materials and
technological parameters of treating of concrete on the basis
of GNA allowed to develop light concrete mixes (see table)
that the ratio is cement : sand =1:3, amount of GNA is 50%
(by volume).

Improving in physical and mechanical properties of con-
crete in this case is caused by a set of factors from which the
most essential are: decrease in porosity of a material by filling
of micropores and matrix capillaries with new formations on
the basis of Na silicates; «healing» of defects in structure of
“cement-sand” matrix and, as a consequence, reducing of
stress factor; increase in adhesion between fine aggregate
particles and a cement stone; forming of natrosilite’s film on
a porous surface of the concrete, reducing, therefore, possi-
bility of microcracks propagation [4].
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