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stretching deformation in BO beams was 25...30 pet higiher than that in BN beams. The average deferm
tion of outer compressive fabric (the gauge was #dd) almost did not differ in all the beams andet de-
struction point of the samples they were not highan the ultimate compressive index of concreteaktp 0,35
per cent. The fixed stretching deformations in isest with a crack were larger than in the sectietween
cracks. The obtained results prove the Prof. Virdghev's theory where indax, connecting average and ul-
timate deformations of reinforcements introduced. Tested indices fog were gained using tested results of
average deformations of reinforcement (the gauge 4@mm) and ultimate gauged deformations fixetha
section with a crack, the gauge of 100mm:

Vs = Esnf€s 1)

gs— relative deformation of a stretching reinforcerarthe section with a crack;
esm— average relative deformation of a stretchingfoecement.
Theoretical values ofswere gained using method /2/, formulae 2 and 3:

ys=1- 6er6$)21 (2

osr — tension in stretched reinforcement for a sectigth a crack at the moment of crack formation,
os— tension in stretched reinforcement with a cracaka stage of loading.

vs = 1 - Ma/Mo)*, ®)

M — the bending moment corresponding to crack faomaMd —the bending moment corresponding to
the loading step.

Having analyzed the results differences in testedl @lculated values afs were foundthe average of
which is 0,74 (formula 1); 0,62 (formula 2); 0,96r(mula 3).

We came to the conclusions:

1) Fraction formation, regular to longitudinal axistekted constructions with orthogonal and reversed
bars were fixed under equal bending moments.

2) The rate of cracks opening, width and steps, vaesiderably. With a larger length between cracks
in beams with reversed bars, at the stages clofadtion, large, almost two times large, width i&wderistics
were observed.

3) Deflection of beams with reversed bars under thdilog was rather intensive.

4) The rates of average and ultimate deformationgrefched longitudinal reinforcement, which are im-
portant forys when hardness and fracture strength are calculatated out to be 1.3...1.5 times higher than
those in samples with cross bars.
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WOOD CONCRETE BASED ON CRUSHED BAMBOO
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The test results of wood concrete based on variawswood materials are analyzed. Wood concrete,
used as a coarse aggregate of a crushed bambatesisribed in the article as well as technologieswiood
concrete, based on bamboo of high physical and axechl properties, production.

The use of waste pieces, saving of materials, dpwednt of building constructions are becoming ur-
gent today. Gradual depletion of natural resounmgses our interest in application of secondandpcts of
proper quality and lower costs. From economicahpof view it is important to produce such matexinbt far
from the objects they will be used further on tanimize transport charges and use local raw masenmathe
production. Plant wastes can be used to get chedgffective materials. Composite heat-insulatiregerials,
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including wood concrete (sawdust concrete, conargte rush, etc.), fibrolite are manufactured oclsa basis.
Organic and inorganic elements can be used aglingimaterial.

Hogged chips, got in the result of woodworking ohiferous or deciduous wood types, fine pulp chips,
coarse and fine chips, machinery chips and cuttoags be applied as organic aggregates for woodretenc
manufacturing [1].

Coniferous chips with the fraction of 1 - 5 mm aseed in wood concrete manufacture. To neutralize
sugar concentration in wood, to reduce water abisorpf the material, to increase strength and rfésistance
of sawdust, to develop binding between organiciaarhanic elements sawdust is preliminary treakéiderali-
zation of wood sawdust can be various: sawdusttigated with lime water, then it is dried, dippetb a liquid
glass solution (1:7 — liquid glass:water) and diagdin; sawdust is consecutively treated with watdutions of
heavy metals, sodium alginate and barium chlordier its ageing for 18 - 24 hours the solutiors merged;
sawdust is soaked with a ferric sulphate solutior3® - 120 minutes; treated with lime milk, preseawith 0,3 - 0,5 per-
cent solution of sodium fluoride to keep the matefiom fungi [2]. To improve heat-insulating queds of
wood concrete we can increase the rate of sawdsstrid.

Avoidance of preliminary soaking and treaty of waaghjregate in water or salt solutions and warp of
shrinkage reduction make it possible to use calliine, equal to 20 - 25 per cent of the cement rnass in-
stead of calcium chloride or water glass, in woodarete [3]. Ultimate compression strength makés B, MPa
if average density of wood concrete gained is 5800 kg/ni. The main disadvantage is its high efficiency of
heat-conductivity of 0,2 - 0,31 Watt®€. This in turn has a negative influence on thepetitiveness of wood
concrete with similar materials.

Gypsum - and-slab concrete is a variety of wooctrete based on a compound of flooring cement and
sawdust. The use of a gypsum binding reduces e @f density gaining and simultaneous strengthiatoin
makes compressive resistance rate higher. Alonggittethe advantages observed in application anpdo@a-
tion of gypsum-and-sawdust concrete there areinetitaadvantages and peculiarities. Low frost ardewre-
sistance is among them: gypsum stone influencedulbyidity lacks its strength, warp of shrinkage appeheat
conductivity rate increases as well. Creep of cetecon gypsum binding at humidification reducesube of
gypsum concrete in bearing structures [4].

Manufacture of fibrolite is based on wood. Usudibrolite is manufactured in the form of slabs or a
construction sites for erection of indistinguistehbkat-insulating layers. An inorganic binding, alsucement,
makes its composition and woodwool of treated wivothe form of thick bends is applied as an aggegbo
neutralize sugars woodwoool is preliminary treatétth a solution of liquid glass, calcium chlorideauminium
sulphate. Slabs are molded under low pressure Of5tMPa. Density of fibrolite slabs makes 250 0 ¥@/n?, its
bending strength is up to 1,1 MPa, heat condugtiaite varies from 0,08 to 0,1 Watt?@ [5]. A raised surface of
fibrolite provides its high adhesion to masonry atakter mortars. Fibrolite varies in density aad be applied
in warmth keeping of walls and floors, partitiosiyd walls and ceilings. Having low strength filitekcannot be
applied in bearing walls.

The production of heat-insulating materials of bbihh mechanical properties and heat-and-technical
characteristics is possible if a lightweight aggtegof plant raw materials making voids and a tallbinding,
filling the voids, are applied. Thus, A.Yu. Schibrguggests using of an equal amount of rice pe#disgwdust
to reduce a water flow of a cement wood mixtur& by per cent, density by 3 - 5 per cent and ceosnby 4 per-
cent. To make cement grout porous wood saponiisthrwith lime paste as a stabilizing agent is dd@ay
can be used as well (40 - 60 kg/2ahcement wood) to improve capillary-porous struetaf the binding and to
reduce the heat-insulating rate and warp of shgalaf porous cement wood [6].

The studies of optimization of cement wood struetbased on coniferous and deciduous chips took
place at Polotsk State University. A chip 40 mnglasiused as a coarse aggregate, sawdust (upper2@nt) is
used as a fine aggregate. To make sawdust of ampstpcture horizontal vibro compaction with tpers of 10 cm
and a verticle one of 50 Hz were applied. Thusrectid laying of chip in cement wood was observedi @hysi-
cal-and-mechanical properties of the material vemgroved as well. The application of a worked adhinol-
ogy provides the density of cement wood equal @ 5600 kg/m, compression resistance of 3,5 - 4 MPa and
heat-conductivity 0,12 - 0,14 WattR@ [7].

Crushed bamboo can be used as an alternative alatiéris a fast renewable material (grow up
to 10 cm/24 hours) in Asian and African countriBamboo stems are traditionally used as bearinglingjlele-
ments in frames of houses up to 3 floors in coasatwith a warm climate [8].

Today the studies of using bamboo stems as amaliee to steel reinforcement are held in Singapore
[9]. still certain disadvantages were observed:akvadhesion of a cement stone with a smooth sudéee
bamboo stem, the change of bamboo sizes under aladerption and drying.

The use of bamboo in wall building materials isdgtd in the laboratory at the Department of Cortstru
tion Industry. At the preliminary, bamboo stems,-1Z6 mm diameter, were treated with an abrasiveaée it
rough. Then it was crushed into parts to obtaimrsmand fine fractions. Crushed bamboo was usééesbed
compounds as a coarse aggregate and sawdust vébao dkthe voids. Cement is a binding elemenh &ccel-
erator of hardening CaglR5 per cent of cement mass) was used in the congisoio make the hardening faster
and neutralize harmful influence of sugars on tineing elements. The results are fixed in Table.
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Physical and mechanical characteristics of cemeoidw

Components consumption per ¥ m
(fraction from a unit) Heat conduction
Composition Bamboo Density, | Strength, -
No. Coarse fraction Fine fraction kg/m® MPa coefficient,
- - Sawdust Cement| Water Watt/ meC
Rough| Fine | Rough| Fine

surface| surface| surface| surface
1 - 0,36 - - - 0,41 0,28 660 0,8 0,16
2 0,36 - - - - 0,41 0,28 660 1,2 0,16
3 - 0,24 - - 0,12 0,29 0,3b 800 1,4 0,13
4 0,24 - - - 0,12 0,29 0,3b 800 1,6 0,13
5 - - - 0,35 - 0,4 0,2% 660 1,2 0,16
6 - - 0,35 - - 0,4 0,2% 660 1,7 0,16
7 - - - 0,25 0,11 0,29 0,3b 800 1,9 0,13
8 - - 0,25 - 0,11 0,29 0,3b 800 2,3 0,13

Having compared test results of samples 1 andtdftacoarse bamboo fraction we came to a comgiusi
that compressive resistance of sample 2 increaséd per cent. Strength increase is characterigetddement stone
improving of adhesiveness to a bamboo surface.lifbeof a fine bamboo fraction with a rough surf@eenple 6)
makes it possible to improve compressive resistah89 per cent in comparison with that of samplehBre a fine
bamboo fraction with a smooth surface was used.paoative analysis of samples 1 and 5 prove thatalarushed
bamboo the strength increased by 53 per cent,tdediiamboo’s smooth surface. Strength improvenadets place
due to expansion of sides area (sides are withhreugace), which appears under the longitudinigtisg of fibres
during bamboo crushing. Similar relation can beeolesd in samples 2, 6 with a rough surface. Thestiength of
sample 6 increased by 48 per cent in comparisdnthdgtt of sample 2.

Wood sawdust of high heat insulating quality wasduw fill the void frames of a crushed bamboo. De-
spite the improvement of cement wood density dusatedust from 660 to 800 kgleat conductivity coeffi-
cient lowed from 0,15 to 0,13 Watt/-¥@. Sawdust improved binding characteristics obmmosite material,
which also influenced its compressive resistanaalanalysis of samples 1 — 4 with a coarse barfiaotion
proved that sawdust use improves cement wood shrdnyg33 — 75 per cent irrespective of aggregateitface.
The same is true to samples 5 — 8, where streagphproved by 35 — 58 per cent.

A set of sawdust technologies as a fine aggregalécation stems surfacing and fine bamboo fraciippli-
cation influences physical and mechanical propgedfecement wood greatly. Density increases byeticent, com-
pressive resistance becomes 2,9 times higher aaddwductivity coefficient is lowered by 0,03WatfC. The main
sphere of bamboo based cement wood is manufactofibgilding blocks for blockwork of supporting g3 m
high. Cement wood blocks are used as walls, famelain frame constructions, and provide exterialiswvith high
insulating qualities, that is also equally impottian countries with a warm climate.
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