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The urgency of plant waste application for effextbonstruction materials is proved. It is proposed
manufacture concrete wood with a composite aggeegata straw and flax boon mixture. Test resultsnafn
physical and mechanical characteristics are prodide

Plants have been used as main components of tgidaterials for hundred years due to their valuable
properties: availability, low density, low heat dugtivity, application of various technics in presing, their
relatively low cost. The named advantages guarghteaeed for such materials and a wide rangeeirf #ppli-
cation in constructions.

At the turn of XX—XXI centuries the urgency of ptamaste application was rethought under the green-
ness of the materials and high renewability ofrdn@ material. That is why much attention is paidsgentific
researches of rational utilization of plant wastes.

The study of qualities and elaboration of composdiof heat-insulating materials used as aggregétes
highly tonnage plant wastes in Pensa region toa&glinder the supervision of S.N. Soldatov [1]. lamkesion
strength at the edge of aggregate - binding isafrthe main problems in design and production obevgon-
crete items based on cement. Such an adhesiomseatdy numerous humidity deformations of a plagfre-
gate and the emission of water-soluble sucrosevatares is harmful to usual hydration of cementcBuheat
straw was used as the main structure forming comofor the production of popcorn heat-insulatingoa
concrete. Straw is treated with a composite mimeabf 30 - 40 mm to prevent heat convective tpantation
of heat in interconnected pores. Oat shell becafime aggregate. The heat-insulating material &satterized with:
density of 544 - 617 kgfin ultimate compressive strength of 0,39 - 1,32MRaat conductivity rate
of 0,06 - 0,084 Watt/rfAC. The material gained can be named an effeceat insulating material of a low en-
ergy intensity and heat conductivity.

Wood concrete based on crushed cotton plant stechdlogy was worked out in Kazakh scientific,
research and design institute of construction ri@seTOO “NIISTOMPROJECT”. A manufacturing schenfe o
wood concrete items was worked out according tdehberesults. Portland cement, liquid glass, aaicchloride
were used in wood concrete manufacturing. Stemgotton plant were preliminary crushed to fractions
of 1,2 - 10 mm. Moulded items were unbuttoned irh2drs, then cured for 11 days till their acquisitof han-
dling strength. Wood concrete is characterized wotimpressive strength of 2,9 MRnsity of 600 kg/fheat con-
ductivity of 0,1 Watt/m°C if fractions are 3 - ifim. High elastoplastic qualities make it possibleise concrete
wood, based on cotton plant stems, as a materialfismic construction [2].

The studies of concrete wood, based on crushedncptant, and cement for African countries were car
ried out as well [3]. A mineralizer — a water sa@utof liquid glass — and a hardener — a watertigolwf calcium
chloride — were added. Crushed stems of cottort filan 20 mm were used for structural concrete wabe ma-
terial gained is characterized with ultimate corspren strength of 1,8 MPa, average density of 5fvk heat
conductivity rate of 0,09 Watt/AC. To improve its physical and mechanical propsrindustrial wastes were
added to concrete wood: filter cake, slime wadias, ash of dry selection. Addition of 5,6 - 8 mamt mass of
filter cake improves the amount and plasticity aeanent grout, homogeneousness of the mixture psigaof the
contact area of crushed cotton plant stems witheog¢istone, strength characteristics of concretedvitemns. Con-
crete wood with filter cake is characterized withimate compressive strength of 2,1 MPa, averagsitly of 540
kg/nT, heat conductivity rate of 0,091 WattP@.

The addition of slime wastes of asbestos-cementymtton improves capillary porosity of cement
stone. Ultimate compressive strength makes 3 MParage density is 640 kgfmheat conductivity rate is
0,1 Watt/m°C.

Fine milled ash of dry selection in a heat stati@s preliminary mixed with Portland cement in pnepo
tion of 1:10 - 1:12. 4,3 - 10,8 per cent mass of ash imggdlhie amount of a cement grout and expanses the co
tact area with the aggregate. Due to ash actilaigystrength of concrete wood improves and cemanmgrop-
tion becomes lower. Compounds with ash are claizetl with ultimate compressive strength of 2,%lVi/erage
density of 700 kg/fh heat conductivity rate of 0,11 WattA@.

Cane and straw in the form of granular aggregatebeaapplied in light weight concrete. The useanfec
granules provides density of 780 kd/multimate compressive strength of 4,9 MPa, heatdedtvity rate
of 0,21 Watt/n?C. The use of straw granules provides the mafgaialed with such physical and mechanical prop-
erties as: density of 810 kgimultimate compressive strength of 5,2 MPa, heatduotivity rate of
0,28 Watt/nPC. As a result, shrinkage and compressibility prips of light weight concrete, based on granular
plant aggregate, are similar to those of ordinayiyticoncrete, based on claydite gravel and ash finixtures; as
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well as a sufficient potential for load in companiswith concrete wood. Softening effect influenttesperception
of operating effect and loads without crack forimafi4].

Production technology of boon concrete for low KGsst building constructions is worked out. Gypsum
and cement binding material, boon and water warartain components. The laying time of boon condsclien-
ited by the viability of the mixture. To solve tipgoblem we increased a water binding rate and addedir-
entraining additive to improve mixture’s movemenhis technology makes it possible to obtain booncoete
with density of 630 - 980 kgffnultimate compressive strength of 0,8 - 4,4 MPaiaesult boon concrete, contain-
ing gypsum, of a great range of strength propenties gained. This, in turn, makes it possiblepplyasuch con-
crete in various constructions [5].

The development of concrete wood with coarse amel $straw aggregate 20 - 40 mm and 10 mm flax
boon is being studied at the Department of Indais€onstruction. Cement and lime composition isduss a
complex binding material. Compounds with straw ani&ture of straw and flax boon aggregate are bsing-
ied. Moulding of samples is carried out under pressThe curing takes from 1 to 4 days. The resurksfixed
in the table below.

Physical and mechanical characteristics of conevetsd

Components consumption per £ m Density,|Strength|Heat conductiorateCuring time

Sample (fraction from a gnlt) kg/m3y MPg Watt/ moC 24 P?ours

straw | boon | cement| lime | water

1 0,2 | 0,14 0,17 0,17 0,32 755 3,1 0,12 4

2 0,17 | 0,13 0,18 0,18 0,3% 686 2.9 0,076 3

3 0,16 | 0,11 0,19 0,19 0,3p 646 2,1 0,084 2

4 0,27 — 0,19 0,19 0,35 646 2,2 0,095 2

5 0,14 0,1 0,21 0,21 0,36 602 2,4 0,09 1

6 0,11 | 0,09 0,23 0,23 0,3% 5471 2 0,08 1

7 0,2 - 0,23 0,23 0,34 547 1,6 0,09 1

Test results of samples 6 and 7 showed that comgnafisome straw to boon under similar densityowf-c
crete wood makes it possible to improve the derisit5 per cent and decrease heat conductivity toa®01
Watt/meC. Density improves to 23 per cent and heat candtycrate lowers to 0,011 Watt/AC in sample 3 in
comparison with those in sample 4. Having compaauples 6, 7 with 3, 4 correspondently we obsethed
improvement of density to 18 per cent, ultimate pogssion strength to 35 - 38 per cent, heat coiulyctate
to 5 - 6 per cent, curing time reaches two day dfficiency of boon application is caused by theulding of
two interpenetrative structural systems makinga ftructure known as “a frame in a frame” (theteys are
made of coarse and fine aggregate). Boon fills/thds in the frame and makes the second framegpting the
air movement in the composition and thus decreaséag conductivity of the material.

Considerable changes of physical and mechanicedcteaistics are observed in the comparison of Esip
and 6. Density improved to 38 per cent, ultimatap@ssive strength — to 55 per cent, heat condiyatate — to 50
per cent, curing time made four days in samplehg&. Aigher density of concrete wood, the longemgutime is. This
in turn lessens the cycles of the mould reuséelinbould is removed before the set time therehagileformation of
the sample in volume, i.e. concrete wood will ldsedensity caused by elastic deformation of staawy the lack of
binding. Lime makes it possible decrease negatiffeeince of sugars on the moulding of cement sgineture.
Lime also influences the amount of the binding migtand the expansion of the contact area of céstene with
straw and boon, which improves adhesions betweeagfregate and the binding.

According to the data gained, requirements to phi/sind mechanical properties, time of the moulsee
samples 5 and 6 are the most suitable. Concretd wah blocks (samples 5, 6) are firm enough fan-bearing out-
side walls up to 3 m high in frame constructiond 200 mm thick providing required thermal resistanc
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