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Kyprak MuHepanu3anusiiay 9ici KONIIUIiK oilaranaaid, xaHa o/ic emec. O KbIPBIK KbUIIaH
acTaM KOJIIaHbUIbI Kete kaThlp. byn MUCH xob6ackl, oHbl xkacarad Amib [letpoBuy MepkuH .

Opictin MoHi. Erep Oacka omictepie Cy IEMEHTTI Tac TY3y YIIIH XUMUSUIBIK PEaKIIHs
OapbICBIH/Ia JKEKEe WHTPEAUEHT PETIHIAE KOChUICa, KYpFaK MHUHEpaau3amnusuiayga on KeOik
KypambIHAa O0bIn eHri3ijeni. byn omic apkachlHIa TYTKBIPJIATKBIII MIEH TONBIKTAHIBIPFHIIITAPFA
a3 eceJieHTeH Ko0iK (a3 KoOIK-Kem Cy) KypFakK KocTa PeTiH/Ie eHT13y MYMKIH OOJIIbI.

Kyprak  MuHepanuzammsiay  onuici  OackajmapMeH  CalbICTBIpFaHIa  alTapIbIKTai
apTHIKIIBUTBIKTApbI 0ap, cebebi KoOiIKTIreHeparus *KoHe KoOIKTIOETOHHBIH OEpireH THIFBI3ABIFbIH
KaMTaMachl3 €Ty CHSKTBl KHBIH opi KypAeli TEXHOJIOTHSUIAp aWTapibIKTal  KeHUIACHEII.
CoHpIKTaH KOO1KTIOETOHHBIH OHAIPICiHE OaFBITTAIFAH 1Pl OHIIPYIIIEP OCHI JIC APKBUIBI KYMBIC
icTeii.

JocTypai omic meH a’pupiiey OOWbIHIIA KOOIKTIOSTOH >KaCaWThIH KYPBUIFBI ©HIIpYIILIEPi
OChl JJicTep KeH TapairaH neyl MyMmkiH. bip »karpiHaH oxapel na aypeic. Erep Oip petik
OpHaJacTeIpy OoJica, OHAA KapThlIak OeibepeKeT «irapambiKTapaa» OyHIal KYpBUIBIFBUIAp KEH
Tapainrad. Erep kanmel eHIMHIH IIBIFapblUly KeJeMiH ecenTecek, oHaa 90%-H Kyprak
MUHEpaTU3alusiiay 91iCiIMEH OPbIHIANIBI.

Kyprak MuHepanuzanusiiay 9/ici 60ibIHIIA, acipece KOOIKTIH ecelleHyl alnThIFa Aeiin 6oJca,
OHJIa KYPBUIFBI IIAFBIH Opi KapanaibiM 00Jybl MaHBI3bl. A3 €CelIeHTeH KOOIKTI MUHEpaIH3aIusiay
OHBIH HETI3I1 CHIaTTaMmalapblH e3reproeiini (0acka na onicTepaeriieit), Tek oiapibl Oenrinern
amanpl (GHTI3UINeH aya KeJieMi, TECIKTep KEHICITIH YHBIMIACTBIPY CHMIAThI, TeCiKTep (opmach),
COHJBIKTAH KOOIKTIOETOHHBIH SKCIUTyaTalMsIIBIK CHIIaTTaMajapblHa KOOIKTIH ecCelNiriH e3repry
apKBUIBI FaHa ocep eTyre Ooapl.

TepT ecenenren Oonca, eHri3ineTiH aya keiemi mamamed 75% (Oip mimriHAETi TECIKTEPIiH
TEOPHSUTBIK IIIET1; MaTeMaTUKAIBIK (popMynamapMeH JonenaeHreH) Kypaabl. Colikecinie OyHaan
eceriK XKaObIK KYpPBUIBIMIBI TECIKTi, YCAKTECIKTI KYPBUIBIM/IBI JKOHE KAJIbIH TECIKapaJblK KaJIKaJIbl
KYPBUIBIMIBIK-KBUTYOKIIIAYJIATKBIIT KOOIKTIOCTOH aly YIIiH ONTUMAJIIBI OOJIBITT KEJIeTl.

Onuipymijep aca KeHI 0eIMeNTiH Tarbl Oip Hapce (acipece *kaHa Oacram Kene >KaTKaHaap,
KapHamaylapra CEHETIHJIEp): OCBIHJIal TOMEH €CENIKTerl KOOIKTep ©T€ KaJblH TeCiKapasbIK
IUIEHKaJapel Oomajsl. OTe KalblHOaphl—aye KemipuIlikTepiHiH TyHiHaepinae. byn daktop,
COHBIMEH Karap OIpJeCKeH TeCIKTeplH KaTaH (UKCAIUACH J>KOKTHIFBIHAH YCaKTaJIMaFaH
KOMIIOHEHTTEpII KOJAaHyFa MyMKiHAIK Oepeni. TinTi ipi KyMasl Aa KojjaHyra Oonajabl, ojap
KaTThI KaObIH apKachIHAa KOOIK KOIIpIIIKTepIH 0y3a aJIMaiIbl.

Makanaga keOiKTIOETOHFa JKOHE KYpPFaK MHUHEpaIM3alMs OJICIHIH TaKbIPhIOBIH KEHIHEH
amTelK neimMu3. Kemeci JKOaFRl  Makajgaga oOChl  KYpPFaK MHUHEpajdu3alus OJICIHIH KaHa
TEXHOJIOTHUSICHI XKalbIHA OasHIANTHIH O0TaMBbI3.
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Prevailing economic conditions in the country a new approach to determine the choice of
efficient building materials for housing.

Foam concrete, also known as foamed concrete, lightweight concrete or reduced density
concrete, is a slurry that is created by injecting mortar or cement paste with a synthetic aerated
foam. Almost no coarse aggregate is used in producing foam concrete, so the term concrete is
technically erroneous. Foamed concrete is different from Autoclaved aerated concrete, which is
slurry fused by the chemical reaction of aluminum powder and calcium hydroxide.

Foamed concrete, also called cellular light weight concrete is produced by the mixing a
lightweight mortar result from water, Portland cement, fine sand including or alone fly ash and
preformed stable foam. The foam is produced with the help of a foam generator by using foaming
agent. The air content is typically between 40 to 80 percent of the total volume. The bubbles vary in
size from around 0.1 to 1.5 mm in diameter. Foamed concrete differentiates from (a) gas or aerated
concrete, where the bubbles are chemically formed through the reaction of aluminium powder with
calcium hydro oxide and other alkalies released by cement hydration and (b) air entrained concrete,
which has a much lower volume of entrained air is used in concrete for durability.

The history of foam concrete dates back to the early 1920s and the production of Autoclaved
aerated concrete, which was used mainly as insulation. A detailed study concerning the
composition, physical properties and production of foamed concrete was first carried out in the
1950s and 1960s. Following this research, new admixtures were developed in the late 1970s and
early80s, which led to the commercial use of foamed concrete in construction projects. Initially, it
was in the Netherlands for filling voids and for grounds stabilization. Further research carried out in
the Netherlands helped bring about the more widespread use of foam concrete as a building
material.

Foamed concrete typically consists of a slurry of cement and fly ash or sand and water. This
slurry is further mixed with a synthetic aerated foam in a concrete mixing plant. The foam is created
using a foaming agent, mixed with water and air from a generator. The foaming agent used must be
able to produce air bubbles with a high level of stability, resistant to the physical
and chemical processes of mixing, placing and hardening.

Foamed concrete mixture may be poured or pumped into moulds, or directly into structural
elements. The foam enables the slurry to flow freely due to the thixotropic behavior of the foam
bubbles, allowing it to be easily poured into the chosen form or mould. After six to eight hours,
depending on ambient temperature and humidity, the mixture may be removed from the moulds and
cut into different sizes before being stacked for curing.

Once produced, shaped foam concrete is typically air-cured, or cured by steam, up to
temperatures of 70 °C to accelerate the process.

Foam concrete is a versatile building material with a simple production method that is
relatively inexpensive compared to autoclave aerated concrete. Foam concrete compounds utilising
fly ash in the slurry mix is cheaper still, and has less environmental impact. Foam concrete is
produced in a variety of densities from 200 kg/m3 to 1,600 kg/m3 depending on the application.

Introduction to the country of more stringent energy-efficient building codes makes many
traditional materials for walling technically and economically unacceptable.

The most promising in this situation cellular concrete, the effectiveness of which Walling
convincingly proved. He is non-flammable, environmentally safe, has the necessary strength and
insulating properties. Microclimate in the house of aerated concrete close to the microclimate of
wooden houses. Market analysis shows that the optimal direction of expansion and development of
cellular concrete - the creation of an extensive network of small factories and workshops for the
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production of piece goods (building blocks, insulating panels) of non-autoclave aerated concrete
and poured concrete construction of such concrete using simple small mobile units to fill walls,
warm - and sound insulating layers of roofs, floors, ceilings, etc. for the implementation of this
direction is necessary to create a simple, effective technology, whose dependence on the parameters
of the environment, the quality of raw materials, training of workers is minimal.

These conditions are fully responsible for technology foam concrete dry mineralization
developed at the Moscow State University of Civil Engineering [1,2]. The basis of this technology
is put way "dry mineralization foam", which includes two basic operations: preparation of foam
given multiplicity of aqueous foam and mineralization of its dry powder binder or binder to
aggregate their simultaneous stirring.

This technology is distinguished by:

« simplicity and reliability for foam mass;

« the ability to control medium density foam from 300 to 900 kg / m3;

» sharp decline water aggregate ratio attitudes and consumption of foaming agent that
accelerates curing and improves the physical, mechanical and performance properties of foam;

* the ability to work on different types of hydraulic and air binders: Portland cement, VNV,
TMB, plaster and phosphogypsum binders;

» the possibility of foam concrete without heat treatment;

* The use of inmilled siliceous components;

* Use as foaming domestic synthetic surfactants (surfactant) having a low manufacturing cost
and are widely established in Russia.

The technology is implemented in a series of installations for the preparation of foam in the
factory and built conditions. Currently developed:

* site preparation foam mini-workshops for the production of building blocks, an average
density of 900 kg / m3;

* mobile mechanized complex for the device monolithic heat and sound insulating roofs and
ties intermediate floors at an average density foam 400-800 kg / m3;

* universal mobile mechanized complex for monolithic construction with an average density
foam brewed 400-900 kg / m3;

* space-saving installation-trailer to a mini-tractor, powered by PTO for cottage and rural
construction, etc.

The technology and equipment have been extensive industrial approbation, confirmed their
high efficiency.

Currently, research is being conducted MGSU to create new recipes foam concrete mixtures,
the search for new types of blowing agents, and work to improve the equipment.

USES
1. Foamed light weight concrete in the form of bricks, blocks or poured in-situ is used for
thermal insulation over flat roofs or for cold storage walls or as non-load bearing walls in
RCC/Steel framed buildings or for load bearing walls for low-rise buildings.

2. Fire rating of foamed concrete is far superior to that of brick work or dense concrete.

3. Bulk filling, using relatively low strength material, for redundant sewerage pipes, wells,
disused cellars and basements, storage tanks, tunnels and subways etc

4. Infill to the spandrel walls of arch bridges.

5. Backfill to retaining walls and bridge abutment.

6. Stabilizing soil, for example in the construction of embankment slopes.

7. Grouting for tunnel work.

Literature
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VIIK 66.043.2(666.913+679.867)
TEXHOJIOTMSI MOJYYEHUS TEIJIOU3OJIALMOHHOIO MATEPHAJIA HA
OCHOBE CTPOUTEJBLHOT'O T'MIICA Y BEPMUKYJIMTA

Haymenko Anapeii FOpbeBnu
Andrey prosto_88@mail.ru
Maructpant rpynnsl MIICMuK-22p EHY um. JI. H. I'ymunesa, Acrana, Kazaxcran
Hayunsiii pykoBoautesns — XK.Ocnanosa

B Hacrosimieit crathbe mpeacTaBiIEHbl pPe3yJbTaThl HUCCIEIOBAHUN 1O TEME MarucTepCcKOn
nuccepraiun  «CoBpeMEHHAsi TEXHOJIOTMSl IPOM3BOJACTBA CTPOUTENBHBIX MAaTEpUaloB U3
BEPMUKYJIUTA.

Lenpio Mccne0BaHUM SBISJIOCH M3YUEHHE SHEProcOeperaronieil TeXHOIOTHH POU3BOCTBA
CTPOMUTEIBHBIX MaTepUaJIOB, UCCIENOBAHUA METOJO0B MOJIy4YE€HUsI KOMIIO3MIIMOHHOIO MaTepuasa Ha
OCHOBE BEPMUKYJIUTA U U3YUEHHUE €r0 CBOMCTB.

Hccnenyemslii MaTepuail sBISETCS KOMIIO3UTHBIM, T. €. COCTOSIIMM M3 JIBYX HMCXOIHBIX
MaTEpUAJIOB, U3 KOTOPBIX BEPMUKYJIUT SIBJISETCS MAaTEPUAIIOM OIPENEISIOLUIMM OCHOBHBIE CBOHCTBA
MIOJy4YEHHOT0 MaTepuana (TelIonpOBOJHOCTb, 3BYKOIPOBOJHOCTb, OTHECTOMKOCTH), a THIIC
SBJIAETCS BSKYILUM BEILIECTBOM.

HccnenoBanust NpOBOAWIMCHE B JJAOOpAaTOPUM CTPOMTENBHBIX MaTepuaioB Kadeapsl
«TexHOoJIorus NPOMBIIUIEHHOIO M TPaXAaHCKOIO CTPOUTEIbCTBA» W BKIIOYAIM CIEAYIONINE
3a/1a4u:

- U3y4YUTh CBONCTBA UCXOAHBIX MAaTEPHAJIOB;

- 1oJ00paTh ONTUMAJIbHBIN COCTAB MaTepHaa,

- YCTaHOBHTD XapaKTep CTPYKTYPHBIX MPeoOpa30BaHMiA, TPOTEKAIOIUX ITpH 00paboTKe rumnca
1 BepmuKkynauTa B neun CBY;

- pa3BUTh  MNPAKTUYECKUE  TNPEACTABICHUS O  MOJIYYEHUM  KOMIIO3MIIMOHHBIX
TEIUIOU30JSILIMOHHBIX MATEPHAJIOB Ha OCHOBE TMIICOBBIX BSDKYIIMX BEILECTB M BEPMUKYJIUTA ITyTEM
ob6paboTku B meun CBY;

- U3Y4UTh CBOMCTBA MTOJIy4YE€HHBIX 00pas310B;

ba30Boli XapaKTepUCTUKON BCEX CBHIIYYMX MAaTEpHUAJIOB SIBJISAETCS INIOTHOCTh. CyllecTBYIOT
TOHSTHS HCTHHHON M HACHITHOMN IUTOTHOCTH, KOTOPBIE H3MEPSIIOTCS B I/CM° WUTH KI/M°,

B cBoeM  ecTECTBEHHOM  COCTOSSHMM  (HEYIJIOTHEHHOM)  CBIIy4ME€  MaTepuaibl
XapaKTEePU3yIOTCsl HACBIMHOW IUIOTHOCTBIO. [loA HACBITHOM IJIOTHOCTBIO Pa3JIMYHBIX CHITYYUX
MaTEpUaJIOB IOHMMAIOT KOJMYECTBO IIOPOLIKA (CHIIY4YEro IpOAyKTa), KOTOPOE HAXOIUTCS B
CBOOOJHO 3aCBIIIaHHOM COCTOSIHUM B ONpeAEIEHHON eANHULE 00beMa.

3HaueHUe HACBITHOM IUVIOTHOCTU ONPENENIIOCh B cOOTBETCTBUU co cTanaaproM ['OCT 8735-
88.

Tak HachllHas TJIOTHOCTH CTPOUTENBHOTO Iurca coctaBuna p, . =7802/cm’®, HachimHas
IJIOTHOCTb BEPMUKYIIUTOBOTO NECKA = 0, o vnima = 10202/ cm®.

Jlyst maGopaTOPHBIX MCCIENOBAaHUN MUCTIONIB30BATHCH (GopMbl 40x40x40 MM 1 BBICOKOTOYHBIE
Bechl MK-32.2-A21.
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