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CARACTERISTICILE TIGLELOR DIN BETON
OBTINUTE PE BAZA UNOR MASE LIANTE COMPLEXE
CHARACTERIZATION OF CONCRETE TILES
IN TERMS OF COMPACTIFION

ION NEAM'[U'
Universitatea TITU MAIORESCU Bucuresti, Calea Vacaresti, nr.187, sector 4, Bucuresti, Romania

Compactitatea este o caracteristica principala
a tiglelor din beton. Cresterea compactitatii influenteaza
pozitiv rezistentele mecanice ale tiglelor, concomitent cu
reducerea permeabilitatii lor fatda de apa si mai ales se
imbunatateste comportarea in timp fatd de procesele de
gelivitate.

Pentru obtinerea unor compactitati sporite ale tiglelor
se utilizeaza:

a) un agregat (nisip) cu caracteristici optime;

b) adaugarea unor pulberi ultrafine, hidraulic active,
capabile sa umple mai bine porii capilari si
microfisurile din piatra de ciment (cenusile
volante);

c) utilizarea unor adaosuri superplastifiante, a caror
actiune complexa conduce la sporirea lucrabilitatii
betonului gi cresterea compactitatii betonului.

Rezultatele obtinute arata clar ca utilizarea
amestecurilor in care nisipul sau cimentul sunt substituite
cu cenusa de termocentrala prezinta avantaje constand in
rezistente mecanice mai bune, texturd mai uniforma,
comportare mai buna la gelivitate, pret de cost mai mic, gi
nu in ultimul rand rezolvarea unor probleme de mediu prin
folosirea cenusilor rezultate ca deseuri in urma arderii
carbunilor.

Keywords: porosity, gelivity, compactnessess, permeability, additives

1. Introducere

Productia de tigle din beton cunoaste in
prezent o importantad extindere si o diversificare a
gamei coloristice.

Una dintre principalele conditii de calitate a
tiglelor din beton vizeaza cresterea compactitatii
acestora.

Compactitatea este una dintre
caracteristicile principale ale tiglelor din beton.
Cresterea  compactitati  influenteaza  pozitiv

rezistentele mecanice ale acestor tigle, concomitent
cu reducerea permeabilitatii lor fatd de apa si mai
ales se imbunatateste comportarea in timp fata de
procesele de gelivitate.

Principalele directii pentru obtinerea unor
compactitati sporite ale produselor din beton sunt
urmatoarele:

a. utilizarea unui agregat (nisip) cu
caracteristici optime din punct de vedere al
compozitiei granulometrice si  al compozitiei
mineralogice.
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Compactness is a main feature of concrete tiles.
Compactnessess increase influence positive mechanical
resistance of tiles while reducing their permeability to water
before and especially improves reaction time to gelivity
processes.

To obtain greater compactness of tiles is used:

a) an aggregate (sand) with
characteristics;

b) the addition of ultra fine powders, hydraulic
active, able to better fill the capillary and
crazing pores of cement stone (fly ash);

c) the use of added superplasticising, whose
complex action lead to increased growth
workability concrete and concrete
compactnessess.

The results clearly show that the use of sand or cement
mixtures are substituted with ash from thermo present
consisting advantages in better mechanical resistance,
more uniform texture, better reaction to gelivity, lower cost
price, and not least solveing environmental problems by
using the waste ash resulting from coal combustion.

optimal

1. Introduction

Production of concrete tiles is currently
experiencing a significant expansion and
diversification in the color range. One of the main
conditions for quality concrete tiles to increase their
compactifion.

Compactness is one of the main
characteristics of concrete tiles. Increased
mechanical resistance compactifioni positive
influence of these tiles, while the reduction in their
permeability to water and especially improves
reaction time to gelivity processes.

Key areas to obtain greater compactness of
concrete products are:

a. use an aggregate (sand) with optimal
characteristics in terms  of  composition
grading and mineralogical composition.

b. the addition of ultra fine powders, the
active hydraulic able to better fill the capillary pores
of cement stone and crazing. The additions used
for this purpose are well known electrofilter fly ash
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b. adaugarea unor pulberi ultrafine, hidraulic
active, capabile sa umple mai bine porii capilari si
microfisurile din piatra de ciment. Dintre adaosurile
utilizate Tn acest scop sunt bine cunoscute cenusile
volante de la electrofiltrele centralelor electrice.
Avantajele tehnico-economice ale acestora sunt
multiple: reducerea consumului de ciment si nisip,
corectia compozitiei granulometrice a nisipului gi
imbunatatirea lucrabilitatii betonului, ameliorarea
aspectului suprafetei betonului, cresterea
impermeabilitati betonului.

c. utilizarea unor adaosuri superplastifiante, a
caror actiune complexd conduce la sporirea
lucrabilitatii betonului, reducerea necesarului de
apa si cresterea compactitatii betonului.

2. Parte experimentala

Determinarile s-au efectuat pe tigle din
beton realizate in conditii industriale, in cadrul S.C.
Fibrocim S.A. Tg-Jiu. S-a lucrat pe sarje de
fabricatie intregi, din care au fost prelevate tigle
dupa decofrare.

Materiile prime utilizate sunt:

- ciment tip CEM 142,5R [1];

- nisip, provenit de la balastiera Telesti, Gorj
[2], cu urmatoarea curba granulometrica (fig. 1);
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from power-station. Their technical and economic
advantages are many: reducing the consumption
of cement and sand, sand grain size and
composition correction machinability improve
concrete, concrete surface to improve appearance,
increased impermeability of concrete.

C. the use of added superplasticizer,
whose action leads to increasing complex
machinability concrete, reduction of water and
increase compactifion concrete.

2. Experimental part

Determinations were made on concrete
tles made in industrial conditions, at SC
FIBROCIM SA Targu-Jiu. They worked the whole
production batch, which were taken after striking
tiles.

The raw materials used are:

- Cement type CEM 142, 5R [1].

- Sand, derived from Telesti, Gorj [2],with
the following granulometric curve (Fig. 1).

- Ash from power-station coming from
Rovinari [3] with the granulometric composition
acording fig.2;
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Fig. 1 - Curba granulometrica a nisipului de Telesti / Curve of sand size Telesti.
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Fig. 2 - Compozitia granulometrica a cenusii de Rovinari / Ash composition size of Rovinari.
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- cenusa de termocentrala provenita de la
Termocentrala Rovinari  [3] cu compozitia
granulometrica reprezentata in figura 2;

- plastifiantul utilizat BETOPLAST
STANDARD, este un aditiv plastifiant de mare putere,
produs conform standardelor BS 5075 EN 934-2.
Avand Tn compozitie lignosulfonati, aditivul
disperseaza si coaguleaza particulele de ciment din
beton fiind folosit pentru imbunatatirea lucrabilitatii,
fara adaosuri suplimentare de apa. Acest fapt
conduce la  Tmbunatatirea  aspectului tiglelor
datorita faptului ca nu existd exces de apa care
prin evaporare formeaza pe suprafata acestora
alveole care dau produsului aspect poros. Aditivul
este folosit in proportie de 1% fata de cantitatea de
ciment in amestecurile: R.1a, R.2a, R.3a, R.T.1a,
R.T.2a, R.T.3a.

In tabelul 1 sunt prezentate masele
realizate in conditii industriale.

- Plasticizer used BETOPLAST
STANDARD is a high power plasticizer additive
produced according to standards EN 934-2 BS
5075. As lignosulphonate composition, additive
and clotting particles disperse cement concrete
being used to improve machinability without
additional water added. This leads to improved
appearance tiles because there is excess water
by evaporation on to form alveoli that give the
product look porous. The additive is used at a
rate of 1% of the quantity of cement mixtures:
R.1a, R.2a, R.3a, RT1a, RT2a, RT3a. In Table 1
are presented in Tables made industrial
conditions.

Mechanical tests were made under: - SR
EN 490/1999 [4] and SR EN 491/1999[5], but
gelivity behavior was also followed tiles to the
SR EN 491/1999][5].

Tabelul 1
Mase realizate in conditii industriale / Binders produced under industrial conditions.
Amestecuri Nisip / Sand Ciment / Cement Apa Cenusa Plastifiant
Mixes CEM 1425 Water Ash Plasticizer
[ka] [kq] [ [ka] [ka]

R.0 150 55 10 - -

R.1 142.5 55 12 7.5 -

R.2 135 55 15,5 15 -

R.3 127.5 55 18 22.5 -
R.TA 150 52.5 11 2.75 -
R.T.2 150 49.5 11,5 5.5 -
R.T.3 142.5 46.75 11 8.25 -
R.1a 135 55 10.5 7.5 0.55
R.2a 127.5 55 15 15 0.55
R.3a 150 55 16 225 0.55

R.T.1a 150 52.25 9 2.75 0.522
R.T.2a 150 49.5 9 5.5 0.495
R.T.3a 150 46.75 10 8.25 0.467

Incercérile mecanice s-au facut conform :
SR EN 490/1999 [4] si SR EN 491/1999 [5] , iar
comportarea la gelivitate conform SR EN 491/1999
[5].

Dupa seria de 25 de cicluri inghet-dezghet
tiglele au fost pastrate 14 zile la temperatura
camerei si apoi s-au efectuat incercarile de
rezistenta la incovoiere.

Caracterizarea tiglelor din punct de vedere
textural s-a facut prin porozimetrie cu mercur.

3. Rezultate si interpretari

S-a urmarit caracterizarea tiglelor din beton
obtinute pe baza unor mase liante complexe din
punct de vedere textural si  corelarea
caracteristicilor texturale cu rezistentele mecanice
si comportarea la gelivitate [6 - 10].

In tabelul 2 sunt prezentate rezultatele
incercarilor la Tncovoiere a tiglelor dupa 28 de zile
si dupa ce au fost supuse ciclurilor de gelivitate (25
de cicluri).

Pentru  caracterizarea  rezistentei la
incovoiere a figlelor se poate compara valoarea
individuala a fortelor de rupere a fiecarei tigle cu
valoarea minima impusa prin STAS SR EN 490/1999.

After a series of 25 freeze-thaw cycles
clay were kept 14 days at room temperature and
then attempts were made resistant to bending.

Characterization of tiles textural point of
view was made by porozity mercury.

3. Results and interpretations

It was watched the characterization of
concrete tiles based upon complex binder mass
in terms of texture and correlation characteristics
of textures with mechanical resistances and
reaction to gelivity [6 - 10].

In Table 2 are the results of bending
tests of the tiles after 28 days after undergoing
gelivity cycles (25 cycles).

To characterize the resistance to bending
of the tiles can compare the value of individual
forces to break each tile with the minimum
imposed by STAS DIN EN 490/1999. Profile and
size of tiles taken, the minimum required standards
is 2 KN after 20 days of curing.

Porozimetric test results obtained with
mixtures of tiles R.0, R.1, R.1a, R.2, R. 3 are
shown in Figures 3 - 7.
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Tabelul 2
Rezultatele incercarilor la incovoiere / Flexural test results
Forta de rupere dupa 28 zile Forta de rupere a probelor supuse testului de gelivitate
Amestecuri Breaking force after 28 days Tear strength of the samples under gelivity test
Mixes [KN] [KN]
Fi Fm Fig Fmg
R.0 2.8 3.2 3.0 3.0 24 25 2.8 2.6
R.1 3.0 34 3.1 3.1 3.2 34 3.7 34
R.1a 35 3.2 3.6 3.4 3.6 3.3 3.7 3.5
R.2 3.0 2.6 2.8 2.8 34 3.6 3.6 3.5
R.2a 2.9 3.0 3.2 3.0 3.6 3.5 3.7 3.6
R.3 3.0 3.2 3.1 3.1 3.2 3.1 3.3 3.2
R.3a 2.6 2.9 2.7 2.7 3.3 3.6 3.8 3.6
R.T.1 3.0 2.9 3.2 3.0 3.3 2.9 3.3 3.2
R.T.1a 34 3.5 3.7 3.5 3.8 3.9 4.6 4.1
R.T.2 2.8 2.9 2.6 2.7 2.9 3.0 3.1 3.0
R.T.2a 3.7 3.7 34 3.6 3.6 3.8 3.9 3.8
R.T.3 35 3.1 3.2 3.2 2.9 3.2 3.1 3.1
R.T.3a 3.0 3.3 3.2 3.1 3.2 34 3.4 3.3
Pentru profilul si dimensiunea tiglelor Analysis of the results presented on the

prelevate, valoarea minima impusa de standarde
este de 2 KN dupa 20 de zile de la intarire.

Rezultatele analizelor porozimetrice ale
tiglelor obtinute cu amestecurile R.0, R.1, R.1a,
R.2, R.3 sunt prezentate in figurile 3 - 7.

Analiza rezultatelor prezentate privind
rezistentele mecanice ale ftiglelor din beton,
realizate cu diferite amestecuri, comportarea la
gelivitate si corelarea acestora cu analizele
porozimetrice, permit urmatoarele observatii:

+ Substitutia partiala a nisipului cu cenuga de
termocentrald in proportie de 5%(R.1), 10%(R.2),
15%(R.3) influenteaza pozitiv rezistentele mecanice

mechanical resistance of concrete tiles, made
with different mixtures, reaction to gelivity and
their correlation with porosity analysis allow the
following observations:

 Partial substitution of sand with ash from
thermal plants at a rate of 5% (R.1), 10% (R.2),
15% (R.3) positively affects the mechanical
resistance of tiles. There is however an increased
amount of water to achieve consistency allowing
normal shaping tiles.

» Use plasticizers allows reduction of water
and mechanical resistance after 28 days are
positively influenced.
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Fig. 3 - Analiza porozimetrica a tiglelor realizate cu amestecul R.0 / Porosity Analysis of tiles made with the recipe R.0.
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Fig. 4 - Analiza porozimetrica a tiglelor realizate cu reteta R1 / Porosity Analysis of tiles made with the recipe R.1.
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Fig. 5 - Analiza porozimetrica a tiglelor realizate cu reteta R.1a / Porosity Analysis of tiles made with the recipe R.1a.

ale tiglelor. Se constata insa o crestere a cantitatii
de apa pentru obtinerea consistentei care sa
permita fasonarea normal a tiglelor.

« Utilizarea plastifiantului permite reducerea
necesarului de apa, iar rezistentele mecanice dupa
28 de zile sunt influentate pozitiv.

*Porozitatea tiglelor amestecuri
(R1,R2,R.3) reflecta foarte bine variatia
rezistentelor mecanice. Rezistentele cele mai
ridicate corespund amestecului R.1 unde
porozitatea este cu aproximativ 37% mai mica
decat in amestecul R.0.

n

* Porosity tiles in mixtures (R.1, R.2, R.3)
reflects very well the change in mechanical
resistance. Highest resistances corresponding
mixture R.1 where porosity is about 37% lower
than in the mixture R.0.

* Increase the proportion of ash in 10%
(R.2) and 15% (R.3) lead to tiles in May less
compact than 5% (R.1), but more compact than
the standard mixture (R.0). Porosity are 14.4% for
R.1, 16% for R.2, R.3 and 21.9% to 27.7% for R.0.

» Use plasticizers while reducing water to
mix with 5% ash (R.1a) until the mixture almost
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+ Cresterea proportiei de cenusa Ia
10%(R.2) si 15%(R.3) conduce la tigle mai putin
compacte decat cele cu 5%(R.1), dar mai
compacte decat cele cu amestecul standard(R.0).
Porozitatile sunt: 14,4% pentru R.1, 16% pentru
R.2, 21,9% pentru R.3 si 27,7% pentru R.0.

I. Neamtu / Characterization of concrete tiles in terms of compactifion

R.0 (without ash), however the surface area and
porosity of R.1a tiles are closer to mix R.0, but
dimensional distribution of pores of different
essential R.1a R .0, downward large pores (over
10um) in the mixture R.1a.

The positive effect of partial substitution of
sand with ash from thermal plants can be ex-
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Fig. 6 - Analiza porozimetrica a tiglelor realizate cu reteta R.2. / Porosity Analysis of tiles made with the recipe R.2.
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Fig. 7 - Analiza porozimetrica a tiglelor realizate cu reteta R.3. / Porosity Analysis of tiles made with the recipe R.3.

o Utilizarea plastifiantului desi reduce
necesarul de apa pentru amestecul cu 5% cenusa

plained by improving the spectrum of aggregate
size and achieve better compactness. Partial
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(R.1a) pana aproape de amestecul R.0 (fara
cenusa), totusi suprafata specificad si porozitatea
tiglelor din R.1a sunt mai apropiate de amestecul
R.0, dar distributia dimensionala a porilor din R.1a
difera esential de R.0, in sensul scaderii porilor
mari (peste 10um) in amestecul R.1a.

Efectul pozitiv al substitutiei partiale a
nisipului cu cenusa de termocentrald se poate
explica prin imbunatatirea spectrului granulometric
al agregatului si obtinerea unei compactitati mai
bune.

Substitutia partiald a cimentului cu cenuga
de temocentrala in proportie de 5%,10%, 15%(R.1,
R.2, R.3) conduce la rezistente mecanice foarte
bune.

Efectul pozitiv se datoreaza activitatii
puzzolanice a cenusii i presupune un optim privind
raportul intre Ca(OH), eliberat la hidratarea
cimentului si silicea reactiva din cenusa.

Adaosul de plastifiant din R.T.1a, R.T.2a,
R.T.3a, se regaseste in reducerea necesarului de
apa si are un efect pozitiv asupra rezistentelor
mecanice.

Efectul pozitiv  asupra rezistentelor
mecanice dupa 28 de zile, manifestat de plastifiant
poate fi asociat prin reducerea necesarului de apa
si Tn mod implicit reducerea porilor mari rezultati la
evacuarea excesului de apa.

Rezultatele prezentate in tabelul 2 privind
comportarea la inghet-dezghet arata ca toate
tiglele corespund conditiilor de calitate, iar forta de
incovoiere la care rezista este mai mare de 2 KN,
forta cea mai mica fiind de 2,6 KN in cazul
amestecului R.0.

Tiglele obtinute prin amestecul de referinta
R.0 sufera o scadere a rezistentelor mecanice
(fortelor de rupere) dupa ce au fost supuse
ciclurilor de inghet-dezghet, de la 3 KN la 2,6 KN,
iar tiglele obtinute pe baza amestecului cu cenuga
de termocentralda nu evidentiaza scaderi ale
rezistentelor, din contra unele reflecta cresteri ale
rezistentelor mecanice cum este cazul amestecului
R.1 de la 3,1 KN la 3,4 KN, R.2 de la 3,2 KN la
3,5 KN.

Comportarea mai buna la gelivitate a
tiglelor cu continut de cenusa reflecta o
compactitate mai ridicatda a acestora si mai ales
prezenta porilor mai mici si mai uniform distribuiti.
Se observa ca tiglele obtinute pe baza
amestecurilor R.1, R.2a, R.3a se comporta foarte
bine la gelivitate.

Valorile mai ridicate ale rezistentelor
mecanice ale tiglelor cu continut de cenusa, dupa
ce au fost supuse ciclurilor de inghet-dezghet, se
pot explica prin efectul timpului mai lung care a
permis avansarea procesului de hidratare a
cimentului si a proceselor care stau la baza
activitatii puzzolanice a cenusii de termocentrala.

substitution of cement with ash power-station the
rate of 5%, 10%, 15% (R.1, R.2, R.3) results in
good mechanical resistance.

The positive effect is due to ash and
puzzolan activity involves a optimum ratio of
Ca (OH), released from hydration of cement and
reactive silica in the ash.

RT1a addition of the plasticizer, RT2a,
RT3a, is reflected in the reduction of water and
has a positive effect on mechanical resistance.
The positive effect on the mechanical resistance
after 28 days, showed the plasticizer may be
associated with reduction of water and by default
reduce large pores resulting from the discharge of
excess water.

The results presented in Table 2 on the
reaction to freeze-thaw shows that all the tiles
meet the quality requirements and that resist
bending force is greater than 2 KN force the
smallest being 2.6 KN in the case mix R.0 .

Mixture de tiles obtained by reference R.0
suffer a loss of mechanical resistance (breaking
forces) after undergoing freeze-thaw cycles, from
3KN to 2.6 KN and tiles derived from the mixture
of ash from thermal plants not show decreases in
resistance, on the contrary some reflect increases
mechanical resistance as if R.1 mixture from
3.1KN to 3.4 KN, R.2 from 3.2KN to 3.5 KN.

Better behavior on the tiles with gelivity
ash content reflects their higher compactness and
especially the presence of pores smaller and more
uniformly distributed. It is noted that tiles obtained
using mixtures R.1, R.2a, R.3a behaves very well
gelivity.

Values higher mechanical resistance of
the tiles with ash content after undergoing freeze-
thaw cycles, can be explained by the effect of
longer has assisted the process of hydration of
cement and underlying business processes
puzzolan ash from power-station.

4. Conclusions

= All mixtures used, including reference R.0
lead to tiles that meet the conditions of strength
(2KN - 2000N).

= The results clearly show that the use of
sand or cement mixtures are substituted with ash
from power-station consisting advantages in better
mechanical resistance, more uniform texture,
reaction to gelivity better, lower cost price, and not
least addressing environmental problems by using
the waste ash resulting from coal combustion.

» Characterization of tiles by porosity
mercury showed a more compact and uniform
texture for tiles containing ash from power-station
and allows explanation of a reaction to gelivity,
significantly improved compared with tiles made
with mixture de reference R.0.
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18™ European Conference on Fracture
Fracture of Materials and Structures from Micro to Macro Scale
August 30 — September 03, 2010 — Dresden, Germany

The Eighteenth European Conference on Fracture, ECF18, belongs to the well-established series of
Biennial International Conferences held under the auspices of the European Structural Integrity Society, ESIS
(formerly the European Group on Fracture EGF), since 1976. ECF18 is also designated as an ICF
Interquadrennial Conference of The International Congress on Fracture (ICF: see www.ICF12.com).

In 2010 ECF18 will be organised by DVM Deutscher Verband fiir Materialforschung und -priifung e.V. on behalf of
the German National Group on Fracture in Dresden. The objective of the conference is to provide a world wide
platform for scientific and technological communication, discussion and activities for all those interested in the
broad range of structural integrity, fracture mechanics and fatigue. The conference topics will focus on all important
fundamental aspects and practical applications concerning strength, integrity, durability and reliability of
engineering materials, components and structures.

Special emphasis will be given to a multi-scale understanding of fracture and fatigue, starting from the nano-scale
of atomistic structures up to the macro-scale of engineering components. Such an integrated approach requires
collaboration between physicists, materials scientists and engineers. The conference aims to bring together
researchers from various engineering disciplines as mechanical engineering, civil engineering, power plant
engineering, automotive and transportation, aerospace, geotechnique, microelectronics, bioengineering and other
branches, all faced with failure phenomena and their prevention, in order to exchange their experiences and to
gain a more comprehensive understanding.

There are invited both researchers and practitioners in this field from academic, industrial and government
organizations. Especially young scientists are encouraged to attend the conference. The conference will comprise
invited Honour & Plenary lectures by outstanding international scientists and contributed oral presentations and a
forum for robust discussions at the cutting-edge of our discipline.

Contact: Deutscher Verband Fir Materialforschung und-Priifung e.V. (DVM) Unter den Eichen 87 12205 Berlin, Allemange, Germany Tel: +49
(0)30811 30 66 Fax: +49 (0)30 811 93 59, http://www.ecf18.de/
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