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Abstract: The paper presents the results of the experimental studies of deformative
characteristics of wood concrete (arbolite concrete)of different classes. The article is devoted to the
question of estimation of the values of secant and tangent modulus of elasticity (E-Modulus) and
the coefficient of transverse deformations (Poisson's ratio). It will be possible, from the analysis of
the obtained results, to assess the adequacy of the Eurocode 2 provisions with respect to arbolite
concrete manufactured with the use of rice husk fillers.
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Intriduction

Concrete is inherently a very heterogeneous material; in addition to its elastic properties, it
possesses essential plastic properties which consist of irreversible and partially reversible
components. Normal and tangential stresses act under all loading conditions in the material. Their
development leads to different consequences.

Today, the use of insulating lightweight concrete is becoming more and more relevant, as it
allows to significantly reduce the own weight of reinforced concrete structures and to ensure low
thermal conductivity of load-bearing structures, minimizing the need for their insulation.

Currently, in Europe and the U.S. sufficient experience in the use of insulating lightweight
concrete has been accumulated [1, 2], but in Uzbekistan, insulating lightweight concrete is used
mainly for building envelopes and insulation of coatings.

In the light of current harmonization of design methods adopted in Uzbekistan with
European norms, it is relevant to carry out experimental investigations of insulating lightweight
concretes based on agricultural raw materials and determine strength and deformative
characteristics of such concretes.

In particular, parameters such as longitudinal and transverse strain moduli and the transverse
strain coefficient (Poisson's ratio), which characterise the deformation properties of the material, are
important in design.

Increasing normal stresses cause brittle failure. Plastic deformation is caused by tangential
stresses. It is necessary to find out how these deformations manifest themselves; this is most clearly
seen in the diagram of deformation in concrete under compression and tension, which shows how
the strain € changes as the effective stress, o, increases (Fig. 1). In the case of a single-loaded and
low-strength concrete prism with a briefly applied load, the deformation of concrete is composed of
elastic and inelastic plastic deformation.

The inelastic plastic deformation of the concrete is due to a reduction in the loading rate or
an increase in the dwell time of the specimen under load. In this case, creep deformation increases
in the concrete, hence the total deformation of the specimen €b also increases. A small fraction of
the inelastic deformation (approximately 10%) recovers with time after unloading, which is called
elastic consequence deformation. The elastic deformation of concrete corresponds only to the
instantaneous loading rate of the specimen and naturally has a rectilinear character. With increasing
loading rate at the same stress of a low-strength concrete specimen, the deformation also results
from the elastic &..and the plastic ¢, . deformations.
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Materials and test methods.

The study was conducted on research work No. OT-Atesr-2018-178 in JV "Aysel Inshaat"
Ltd. and researchers of the Tashkent Architecture and Construction Institute.

Portland cement with activity 32.5 MPa and normal dough density 27% was used for
concrete mixture preparation. Rice husk with maximum particle size 10 mm, bulk density 100-150
kg/m3 and compressive strength 2-1 MPa, which meet the requirements of regulatory documents,
acting in the Republic, were used as an argon filler. The compositions of arbolite concrete adopted
in the experimental studies are given in Table 1
For studying strength and deformation characteristics of arbolite concrete under short-term loads
specimens - cubes with edge size 15 cm and specimens - prisms with size 15x15x60 cm which were
cured in the open air till the moment of testing have been made.

Compression test of specimens was conducted on 100 ton hydraulic press PG-100. Samples cubes
with rib size 15cm were tested at concrete age 7, 14, 28.

Processing of results of short-term tests was conducted mainly according to GOST 24452-80
"Concretes. Methods of determination of prism strength, modulus of elasticity and Poisson's
coefficient". Parametric levels of micro-cracking.

Table 1.
Arbolite concrete composition.

Ne | Class of | Consume of materialsto 1 m° wi/c Density

arbolite kg/m®

concrete Cementkg | Rice Water I,

huck kg

1 12 400 180 280 0.7 600
2 |15 350 160 250 0.715 550
3 |1 300 140 220 0.73 450
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Figure 1. Stress-strain diagram for concrete in compression and tension. b - ultimate

compressibility of concrete; . €b - ultimate tensile strength of concrete;

Rp was determined by calculating the differential coefficient of transverse strain A v, the
change of the total relative volume. It is noted in the work that the strength and strain characteristics
of the laboratory-cured arbolite concrete depend on the composition of the arbolite concrete, which
leads to a significant change in the specified characteristics. The dependence of concrete
deformations on stresses is also related to the composition of concrete. The data in Table 2 shows
that the ultimate deformations of reinforced concrete, in compression, tend to increase with the
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Fig.2.Samples to be tested.
Analysis of results.

Table 2 shows the results of experimental studies illustrating the effect of age of concrete on
the strength and strain characteristics of expanded clay aggregate concrete in short-term
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compression. As a result of processing and analysis of experimental data correlation dependence
was obtained [4], according to which the average value of Ky, = 0.83.
Rp=0.83R 2
The increased value of prism strength coefficient for reinforced concrete as compared to
heavy concrete, can be explained on the basis of analysis of structural features of this material.

Table 2.
Strength and deformation characteristics of arbolite concrete.

Ne | Class of | Characteristics of reinforced concrete

arbolite

concrete R,MPa |Ry, MPa | K,, Ep MPa
1 2 2,3 0,18 0,08 1900
2 15 1,45 0,11 0,075 1715
3 1 1,08 0,072 0,066 730

The results of numerous studies indicate a different fracture pattern in lightweight and extra
lightweight concrete. It has been found that the total length of cracks in the mortar part of heavy
concrete is much less than the length of the contact zones.

Taking into account that the strength of coarse aggregate in light concrete is almost one
order of magnitude higher than the strength of concrete, one can conclude that its strength and
deformation characteristics are mainly determined by the properties of mortar component of the
contact zone.

The formation of the contact zone and the mortar component in especially light concretes (in
comparison with light concretes) takes place, as already mentioned, in more favorable conditions.
This explains the increased values of Ky, in comparison with light concretes. When analyzing the
experimental data on the modulus of elasticity of arboit concrete one can find significant variation,
which indicates the existence of a more general dependence [8]. According to these data, the
modulus of elasticity, as other deformation characteristics of an inhomogeneous material like
concrete, cannot be uniquely related only to its strength

As the analysis of empirical data has shown, high accuracy of prediction can be achieved if
the effect of other factors is taken into account along with the strength in the form of a model
suggested in the paper and comprehensively tested for heavy concretes. According to the
methodology of the work, the total value of the limit compressibility of concrete reinforced concrete
was divided in the analysis into two components - e and inelastic eie The second component
reflects the effect on the deformation in the process of microfractures in the concrete structure
(pseudo-plastic deformation). The elastic component of the ultimate compressibility e is
determined by the relation

SeZRb/Eb (3)

The inelastic component is the difference between the measured total strain and the elastic
component (6). The dependences of pseudo-plastic deformations of expanded clay aggregate
concrete under compression on the elastic component are given. It can be seen from the figure that
the ratio of the above deformation components is generally less than unity, which is characteristic of
lightweight concrete. As the strength of concrete increases, this peculiarity becomes more evident.
Changes in the cross-sectional dimension of the specimens also influence this relationship, which
was taken into account in the statistical analysis.

Comparison of static distribution parameters according to the analyzed methods shows high
reliability of the proposed method. The prediction accuracy according to model (6) is characterized
by extremely low value of variation coefficient and practically complete absence of average bias. It
should be noted that the obtained model is highly versatile and convenient for practical application.
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As a whole, the results of the present study confirm the conclusions of [7], to construct
reliable methods for predicting short-term deformations of light concretes on porous aggregates.

Conclusions.Results of obtained data analysis show that there is rather close correlation
relation between prismatic Rb and cubic R strength, expressed by the relation Rb=0,071R. Thus, the
value of K=0.081 for expanded clay aggregate concrete, hardening in natural conditions, is also
higher than the value regulated by national standart of Uzbekistan CMK 2.03.01-96. "Concrete and
reinforced concrete constructions. Design norms"”. According to the standard, estimation of
influence of initial modulus of elasticity regardless of concrete type is made with the use of step-
down coefficient 0.085. The static processing of experimental data shows that for arboit concrete
the reduction factor is 0.072; for practical purposes one can take it as a first approximation equal to
0.07 instead of 0.085.
The results of the present experimental studies and their statistical processing allowed to formulate
practical recommendations for prediction of the considered properties of structural reinforced
concrete under short-term loading for use in calculations of reinforced concrete structures intended
for operation.
References.

Akramov Khusnitdin Akhraroich, Tokhirov Jaloliddin Ochil ugli & Samadov Hamid Samandarovich.
(2022). Operation of flexible links in three-layer reinforced concrete panels. Philosophical
Readings, X111(4), 3276-3283. https://doi.org/10.5281/zen0d0.5820497.

Kamilov Kh., Turapov M., Tohirov J., Matkaziyev D. Using rice husk to obtain a thermal insulation
material. International journal for innovative research in multidisciplinary field ISSN: 2455-0620
Volume - 5, Issue - 7, July — 2019 IC Value: 86.87. Impact Factor: 6.497. pp. 76-81.

EBpoxon 2. IlpoexktupoBanue xene300eTOHHBIX KOHCTpyKIui. Y. 1-1. O0mue npaBuiia u npaBuiia
s 3panmii: TKIT EN 1992-1-1-2009 (02250). — Beea. 01.01.2010. — Munck: M-Bo apXxuT. u
ctpout. Pb, 2010. — 191 c.

beronsl. MeToapl ompeseneHus MPU3MEHHOW MPOYHOCTH, MOIYJS YNPYrocTu U Koddduimenra
[Tyaccona: 'OCT 24452-80. — Been. 01.01.1982. — M.: UTIK Uzn-Bo crangaptos, 1984. — 20 c.

beronnsie u xenezoderonnsle koHcTpyKiuu: CHbB 5.03.01-02. — Been. 20.06.2002. —Munck: M-Bo
apxut. u ctpout. Pb, 2003. — 143 c.

CeMeHIOK, C. I[ HpOLIHOCTHBIe u ,Z[e(i)OpMaTI/IBHBIC XapPaAKTCPUCTUKU JICTKUX OETOHOB Ha OCHOBE
kepamsuta 3aBosioB benapycu / C. JI. Cementok, . . MenbsiaiioBa, A. I'. [loaronun // BectH.
[Tonoukoro roc. yH-ta. Cepust F. CtpoutenscrBo. [Ipuxinaansie Hayku. — 2015, — Ne 16. — C. 54—
60.

CeMeHIOK, C. I[ IMPOYHOCTHBIC U ,Z[e(l)OpMaTI/IBHBIe XapaKTCPUCTUKU KepaM3I/ITO6eTOHOB Ha OCHOBC
ceipbs 3aBoa0B Pecniyonuku benapycs / C. 1. Cementok, J. A. Ketnep //

ITpo6nembl coBpeMeHHOTro OeTOHa U kene300eToHa : ¢0. HayuH. Tp. / Uactutyr benHUNC
penxod. : O. H. Jlemkesud [u ap.]. — Munck: Kosorpan, 2017. — Beim. 9. — C. 414-435.

Moskalkova, Yu. H. Behavior of claydite at the stage of microcrack formation / 1O. T.
MockanbkoBa // Hayka Ta OyniBaunTBo. — Kues, 2017. — Ne 3 (13). — C. 40-43.

Cementok, C. JI. IlpouHocTs u AeQOpMATHBHOCTH HU3THOAEMBIX IKEJIE300€TOHHBIX JJIEMEHTOB,
YCUJIICHHBIX HapallvBaHUCM coxaTou 30HBI, IIPU CTATUYCCKOM KW MAJIOOWKIIOBOM HArpyXCHHUAX !
moHorp. / C. 1. Cementok, 0. I'. MockanskoBa. — Morwuines : benopyc.-Poc. yu-1, 2017. — 274 ¢. :
wi. ISBN 978-985-492-177-8.

[10]. Kamilov Kh., Tulaganov A. Adhesion of Mineral Binders with Organic Aggregates. International

Journal of Innovative Technology and Exploring Engineering (IJITEE) ISSN: 2278-3075, Volume-
9 Issue-4, February 2020. pp. 2699 — 2702.

[11]. Akramov Kh.A., Toxirov J.O., Some issues in assessing the reliability of three-layer structures with

lowstrength concrete insulation. On The Subject "Innovation, Integration, Savings In The Field Of
Architecture And Construction” International On-Line Scientific - Practical Conference May 5-6,
2021. pp. 398-402.

Philosophical Readings XI11.4 (2022), pp. 465-470. 469
Info@philosophicalreadings.org
10.5281/zenodo.6321505


https://doi.org/10.5281/zenodo.5820497

[12]. Akramov, X A. (2019) "Development of new efficient reinforced concrete sandwich panels with
insulation layer on the basis of waste of agricultural production,” Scientifictechnical journal: Vol.
22 :1ss. 3, Article 28. Available at: https://uzjournals.edu.uz/ferpi/vol22/iss3/28.

[13]. Kh. Kamilov, A. Zaitov, A. Tulaganov, On a formula finding fractal dimension, Archives of

Materials Science and Engineering 104/1 (2020) 19-22.,
DOl:https://doi.org/10.5604/01.3001.0014.3865

Philosophical Readings XI11.4 (2022), pp. 465-470. 470
Info@philosophicalreadings.org
10.5281/zenodo.6321505


https://uzjournals.edu.uz/ferpi/vol22/iss3/28

