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Influence of size factor on creep deformation of fine-grain foam concrete for repair
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Abstract. The work has studied the influence of carbonization of fine-grain foam concrete for repair on its plastic
yield in case of compression depending on the size factor to provide seamless operation of new layer with the old
after repair and renovation of concrete and reinforced concrete structures. It has been found that in choosing a
composition for repair and renovation of foam concrete and reinforced concrete structures and in course of
designing technologies and structures for renovation one should take into account the size factor and creep
deformation of fine-grain carbonized and uncarbonized cell concrete.
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Introduction after test duration of 5.5 years, creep deformation in
One of the first to study influence of size samples of different sizes became the same.

or scale factor on lightweight concrete creep was K.S. Thus, in fine grain cell concrete, without

Karapetyan [1]. His experiments showed that in taking into account carbonization factor, maximum

drying compressed samples of lightweight concrete creep deformations are the same regardless of sample

based on pumice, plastic flow decreases as cross size. [7]

section of the concrete element increases. In isolated The study was focused on the influence of

samples, when evaporation is impossible, sample size carbonization of fine-grain foam concrete on its

has almost no effect on its plastic flow. plastic yield in case of compression depending on the
On the basis of these studies, K.S. size factor to provide seamless operation of new layer

Karapetyan proposed a method that makes it possible with the old after repair and renovation of concrete

to assess concrete plastic flow in structures of all and reinforced concrete structures.

sizes by results of experiments with small isolated

laboratory samples. This fact is important, since Methods

studying creep deformation is important to ensure The experiments were performed using

seamless operation of several layers in course of isolated 4x4x16, 7x7x28 and 10x10x40 cm samples

repair and renovation of structures of all sizes made of cell concrete with density of 600 kg/m’ both with

of fine-grain cell concrete [2]. and without regard to concrete carbonation factor.
Influence of size of unisolated samples on Samples were carbonized with 10% concentration of

plastic flow autoclaved cell concretes was studied by carbon dioxide and atmospheric concentration of

F. Kruml [3] A.M. Krasnov [4] J.B. Solovei and V.A. carbon dioxide. Strain for all prisms was 0.3 of prism

Pinsker [5]. According to data of F. Kruml [3], strength of carbonized concrete.

influence on samples size on gas concrete plastic

flow may be neglected if the size of samples cross Main part

section is between 10 and 30 cm. As it is seen in Figure I, plastic flow in
A.M. Krasnov tested 7x7x21; 10x10x30 cm samples of carbonized concrete of different sizes

and 15x15x45 prisms of cell silicate concrete with turned out virtually the same.

density of 1,000 kg/m’. Plastic flow for all tested Influence of size factor on cell concrete

samples was the same [4]. plastic flow after carbonization of samples with
In the studies made by J.B. Solovei and V.A. atmospheric concentration of carbon dioxide is also

Pinsker [5], the rate of creep deformation growth in insignificant [8]. This is due to the fact that the rate of

smaller samples was higher. Thus, plastic flow in concrete carbonation with atmospheric carbon

prisms of aerated concrete with 20x20 cm cross dioxide in concentration of 0.03-0.05 % is very low

section was 5-15% lower than in 10x10 cm cross [9]. Therefore, the probability of manifestations of

section prisms [6]. However, as the authors point out, relaxation processes in concrete are similar for
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samples of different sizes, which is very important in
choosing fine grain cell concrete for repair [10].
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- samples carbonized with 10% carbon dioxide; - samples carbonized
with 10% carbon dioxide;

=, samples carbonized with atmospheric carbon dioxide by air sweepng;

" - uncarbonized samples;

1. 2, 3 — samples with size 10x10x40, 7x7x28 and 4x4x16 em accordingly

Figure 1. The effect of scale factor on fine grain
gas concrete plastic flow.

At the same time, plastic flow in samples
carbonated with 10% CO, slightly increased with
increasing cross-sectional dimensions [11]. So, after
420 days of test, relative creep deformation in
samples carbonized with 10% carbon dioxide was
equal to 145, 160 and 174.107, respectively, for
samples with 4x4, 7x7 and 10x10 cm section. This
circumstance should be considered in designing
concrete footing.

Increase in plastic flow in specimens
carbonated with 10% CO2 concentration with an
increase in their size may be caused by different
values of shrinkage that occurs in samples of various
sizes in the process of their preliminary carbonization
[12]. In our experiments it was found that with the
same degree of gas concrete carbonation, its
shrinkage was higher when sample size was smaller.
As a result, the plastic flow value in larger samples
was higher than in smaller samples, which is very
important in ensuring seamless operation of several
layers in concrete footing.

This consideration is confirmed by the data
presented in the work of A.F. Milovanov and N.L
Tupov [13], according to which, if old conventionally
hardening concrete is exposed to rising temperatures,
its plastic flow decreases relative to the shrinkage of
old and new concrete occurs prior to loading.

Conclusions

Thus, the results of our experiments showed
that in studying cell concrete plastic flow with regard
to its carbonization with carbon dioxide with
increased concentrations, it is necessary to consider
scale or size factors. If we take the plastic flow in a
10x10x40 cm sample carbonated with 10% CO2 for
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100%, then for 7x7x28 cm samples it will be 92%,
and for 4x4x16 cm samples - 83%. Since cell
concrete plastic flow in case of carbonization with
10% carbon dioxide increases with the size of
sample’s cross section, the value of the transition
coefficient k; between the plastic flow when concrete
is subjected to carbon dioxide in 10% concentration
and the plastic flow under natural carbon dioxide
concentrations will also depend on the size of
samples, which is important in planning of repair
activities.

It is proposed to express the influence of
sample size on the value of the transition coefficient
ki as follows:

k,=0617-0,034ropu? =r = 10,(2.1)
A

where | C5[pil — is the ratio of sample cross section
area on its half-perimeter (reduced cross section
radius).

Thus, in choosing composition for repair and
renovation of foam concrete and reinforced concrete
structures and in course of designing technologies
and structures for renovation one should take into
account size factor and creep deformation of fine-
grain carbonized and uncarbonized cell concrete.

Corresponding Author:

Dr.Bataev Dena Karim-Sultanovich

Grozny State Oil Technical University Named
Academician MD Millionshchikov

PI. Ordzhonikidze, 100, Grozny, GSP-2, 364051,
Chechen Republic

References

1. Karapetyan, K.S., A.P.Kudzis, R.L.Mayilian
and V.I.Skatynsky, 1976. Peculiarities of plastic
flow and shrinkage processes in lightweight and
other new types of concrete. Plastic flow and
shrinkage of concrete and reinforced concrete
structures, 5: 185-210.

2. Eisenberg, J.M., H.N. Mazhiev, D.K-S. Bataev,
M.M. Batdalov and S-A.Y. Murtazaev, 2009.
Materials and structures for increasing seismic
resistance of buildings and structures. Moscow:
Comtech-print, pp: 447.

3. Kruml, F., 1983. Influence of saturation degree
of autoclaved aerated concretes on their creep.
Autoclaved Aerated Concretes, moisture and
Properties, 1: 249-256.

4. Krasnov, A.M., 1969. Major constructional
properties of silicate cell concretes based on
polymineral barchan sand from Kara Kum,
thesis of Candidate of Technical Sciences,
Azerbaijan Institute of Oil and Chemistry,
Baku, pp: 26.

lifesciencej@gmail.com




Life Science Journal 2014;12(12s)

http://www.lifesciencesite.com

Solovei, J.B. and V.A. Pinsker, 1974. Studying
plastic flow in autoclaved cell concrete. Cell
concretes in civil engineering. Moscow:
Stroyizdat, pp: 23-27.

Matsushita, F., A.Yoshimichi and S. Sumio,
2000. Carbonation degree of autoclaved aerated
concrete. Original Research Article Cement and
Concrete Research, Vol. 30, 11: 1741-1745.
Cheng-Feng, C. and C. Jing-Wen, 2006.The
experimental  investigation of  concrete
carbonation depth. Original Research Article.
Cement and Concrete Research, Vol. 36, 9:
1760-1767.

Narayanan, N. and K. Ramamurthy,
2000.Structure and properties of aerated
concrete: a review. Original Research Article.
Cement and Concrete Composites, Vol. 22, 5:
321-329.

Woyciechowski, P., 2012. Influence of mineral
additives on concrete carbonation. Brittle
Matrix Composites, 10: 115-124.

8/28/2014

http://www.lifesciencesite.com

997

10.

11.

12.

13.

Matsushita, F., A.Yoshimichi and S. Sumio,
2004. Calcium silicate  structure and
carbonation shrinkage of a tobermorite-based
material. Original Research Article. Cement and
Concrete Research, Vol. 34, 7: 1251-1257.

Batayev, D.K-S. and LS.Tepsayev, 2013.
Fine-grain  repair  concrete based on
impregnated filler. Grozny: Academy of
Sciences of the Czech Republic, pp: 188.

Jiang,W., G. de Schutter and Y. Yuan, 2014.
Degree of hydration based prediction of early
age basic creep and creep recovery of blended
concrete. Original Research Article. Cement
and Concrete Composites, 48: 83-90.

Merkin, A.P. and M.I. Zeifman, 198]1.
Technological ~measures for increasing
durability of cladding structures. Durability of
concrete structures of autoclaved concrete.
Moscow: Stroyizdat, pp: 204-207.

lifesciencej@gmail.com




