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BETON AUTOCOMPACTANT CU FILER DE CALCAR
PENTRU ELEMENTE PREFABRICATE
SELF-COMPACTING CONCRETE WITH LIMESTONE POWDER
FOR PRECAST ELEMENTS

LIANA TEREC®, HENRIETTE SZILAGY!I
INCD URBAN-INCERC Sucursala Cluj — Napoca, Calea Floresti nr. 117, Cluj — Napoca, jud. Cluj, Roménia

in scopul de a realiza beton autocompactant pentru
industria constructiilor, la INCERC Cluj-Napoca a fost
desfagsurat un amplu program experimental pentru
evaluarea proprietatilor betonului autocompactant in stare
proaspata si in stare intarita. Principalele obiective ale
programului experimental au fost proiectarea compozitiilor
de beton autocompactant si evaluarea proprietatilor acestui
beton in stare proaspata si in stare intarita. Proprietatile
evaluate ale betonului autocompactant in stare proaspata
au fost: tasarea, capacitatea de trecere, capacitatea de

curgere gi rezistenta la segregare.

In order to obtain self-compacting concrete (SCC)
for the construction industry, an important experimental
program for the evaluation of the properties of fresh and
hardened concrete was conducted at INCERC Cluj-Napoca
Branch. The principal objectives of the research program
were: to design the mix proportions for SCC, to assess the
properties of fresh and hardened SCC and to study the
behavior of SCC elements subjected to different loads. The
fresh SCC evaluated properties were: slump flow, passing

ability, viscosity and segregation resistance.

.
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1. Introducere

Betonul autocompactant (BAC) reprezinta
una dintre cele mai importante realizari din
domeniul tehnologiei betonului, in ultimii 20-25 de
ani. Asa cum se cunoaste, betonul autocompactant
ofera o serie de avantaje, faté de betonul obisnuit
vibrat, in special privind lucrabilitatea, durabilitatea,
compactitatea si omogenitatea materialului. Betonul
autocompactant poate fi turnat in tipare, curge sub
greutatea proprie in sectiuni inguste si cu armatura
foarte densa, permite eliminarea aerului oclus si
rezistd la segregare, fara sa necesite eforturile
obisnuite de compactare. Principala performanta la
realizarea betonului autocompactant consta nu
numai Tn obtinerea capacitadti de curgere, a
capacitatii de trecere si a stabilitatii, cat in obtinerea
abilitati BAC in stare proaspata de a rezista la
variatiile de continut ale componentelor [1].

imbunétatirea rezistentei la variatile de
continut ale componentelor se obtine fie prin
utilizarea aditivilor modificatori de vascozitate, fie
prin cresterea continutului de parte fina. Densitatea
betonului autocompactant creste odatd cu
incorporarea de fileri cu densitate mare, ca de
exemplu filerul de calcar, asa cum rezultd din
lucrarile de specialitate [2 - 6].

In scopul de a asigura betonului
autocompactant suficienta capacitate de curgere si
capacitate de trecere, se utilizeaza aditivi, ca cei
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1. Introduction

One of the most important developments in
concrete technology in the last 20-25 years is the
self-compacting concrete (SCC). As well known,
the use of self-compacting concrete gives more
benefits than normal vibrated concrete, especially
for workability, durability, compactness and
material homogeneity. Self compacting concrete
can be poured into forms, flow around congested
areas of reinforcement and into tight sections, allow
air bubbles to escape, and resist segregation — all
without the need for standard consolidation efforts.
The main challenge when producing SCC is not
only to obtain sufficient flowability, passing ability
and stability, but also to obtain sufficient
robustness, which represents the ability of the fresh
concrete to resist compositional changes in the
content of the ingredients [1].

The improvement of the resistance to
compositional changes is achieved by incorporating
of viscosity modifying admixtures (VMAs), or by
increasing the powder content. The density is
increased by incorporation of fines of high specific
gravity, such limestone filler, as results from
research programs [2 - 6].

In order to ensure sufficient flowability and
passing ability, the chemical admixtures such high-
range water reducing admixtures
(superplasticisers) are used. Admixtures actually
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puternic reducatori de apa. Aditivii actioneaza ca
agenti de dispersie in beton. Aditivii disperseaza
materialul tip ciment, realizdnd o foarte buna
lucrabilitate fara surplus de apa, ceea ce conduce
la scaderea raportului apa/ciment. La adaugarea
unui aditiv puternic reducator de apa, aderenta bio-
moleculelor lungi determind adsorbtia acestora pe
suprafata particulelor de ciment. Diferitele moduri
de adsorbtie sunt in functie de tipul de
superplastifiant reducator de apa.

La superplastifiantii policarboxilici, adsorbtia
pe suprafata particulelor de ciment este de tip
coroana. La acesti superplastifianti, dispersia
particulelor de ciment este buna, iar tasarea poate
fi mentinuta stabild. Acidul policarboxilic (PCA) are
o structura tridimensionald. Nu numai gruparile
SO;  de pe lantul principal, ci si lanturile marginale
contribuie la efectul de dispersie. Datorita
caracteristicilor superioare ale acestor aditivi, atat
ca reducatori de apa, cat si ca stabilizatori de
lucrabilitate si de tasare, pe baza de PCA au fost
dezvoltate multe tipuri de beton autocompactant.

Un amplu program experimental precum si
studii tehnologice [7 — 9] au fost desfasurate de
INCERC Cluj-Napoca, Universitatea Tehnica din
Cluj-Napoca si societatea ASA CONS ROMANIA
Turda, 1n vederea implementarii betonului
autocompactant in industria de prefabricate din
Romaénia.

2. Parte experimentala

2.1. Materiale

Constituentii selectati pentru amestecurile de
BAC sunt materiale romanesti: ciment portland
CEM | 52,5 R, filer de calcar, nisip (0-4 mm),
agregat grosier de rau (4-8 mm, 8-16 mm) si aditiv
superplastifiant puternic reducator de apa3,
ViscoCrete 20 HE. Curba granulometrica pentru
agregatele utilizate este prezentata in figura 1.

act as dispersing agent in concrete. They perfectly
disperse cementing materials to create great
concrete workability without surplus water, which
reduces the water/cement ratio. When we add high
efficient water reduction agent, the bio-molecule
long bond is suction stage on the cement particle
surface. Different suction stage is based on
different water reduction agent.

The suction stage on the cement particle

surface for Polycarboxylic Acid is crone type.
This kind of water reduction agent not only has
good dispersing of cement particle, but also can
keep slump stable. Polycarboxylic Acid (PCA) has
a three-dimensional structure. Not only SOj
groups on the main chain contribute for dispersing,
but also the side chains contribute to increase
dispersion effect.

Many self compacting concretes have been
developed result from PCA, because it performs
much better characteristics on water reduction,
workability and slump loss control.

An experimental program and technological
studies [7 - 9], were conducted by INCERC Cluj-
Napoca, the Technical University of Cluj-Napoca
and the plant ASA CONS ROMANIA Turda, in
order to implement SCC into the Romanian
precast industry.

2. Experimental

2.1 Materials

The selected constituents of the SCC mixes
are Romanian materials: Portland cement CEM |
52.5 R, limestone powder, fine aggregate (0-4
mm), river coarse aggregate (4-8 mm, 8-16 mm)
and a high-range water reducing admixture:
ViscoCrete 20 HE. The grading curves for the local
fine and coarse aggregates are shown in Figure 1.
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Fig. 1- Curba granulometrica a agregatelor / Grading curves for aggregates.
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2.2 Proiectarea compozitiilor

La proiectarea amestecurilor de BAC s-au
avut Tn vedere valorile indicate de ghidul european
“The European Guidelines for Self-Compacting
Concrete” [10] privind parametrii compozitiei. S-a
avut n vedere realizarea raportului minim
apalciment impus de clasa de rezistenta a
betonului.

Conditile impuse compozitiei de beton
autocompactant, mentionate in ghidul european
[10], sunt urmatoarele:
= continutul total de parte fina: 380...600 (kg/m®);
= continutul de pasta: 300...380 (I/m®);
= continutul de agregate de rau: 750...1000

(kg/m®) sau 270...360 (I/m°);
= raportul apd/ciment: 0,85...1,10 (in volum);
= continutul de nisip: echilibreaza volumul
celorlalti constituenti si reprezinta de regula
48-55% din masa totala de agregat.

La proiectarea amestecurilor, continutul de
filer de calcar a fost majorat, in scopul de a asigura
rezistenta betonului autocompactant la variatiile de
continut ale componentelor, fara incorporarea de
aditivi modificatori de vascozitate.

Continutul de superplastifiant a fost stabilit
din conditia de a mentine proprietatile in stare
proaspata ale BAC timp de minim 20 de minute.
Continutul de aer a variat intre 2% si 3% din
volumul total.

2.2 Mix proportioning
The SCC mixes were designed to meet “The

European  Guidelines for  Self-Compacting
Concrete” provisions [10], regarding the
composition  parameters. The  minimum

water/cement ratio imposed by the resistance
class of the concrete was considered.

The conditions imposed to self-compacting
concrete composition, mentioned by the European
Guidelines [10] are the following:
= total powder content: 380...600 (kg/m3);
= paste content: 300...380 (I/m®);
= coarse aggregate content: 750...1000 (kg/m3)

or 270...360 (I/m®);
= water/powder ratio: 0.85...1.10 (by volume);
= fine aggregate content: balances the volume
of the other constituents, typically 48-55% of
total aggregate weight.

In order to ensure robustness of SCC
without VMASs, increased limestone filler content
was used by designing the mixes.

The admixture content was established in
order to maintain the fresh SCC properties, at least
for 20 minutes. The air content varied between 2%
and 3% of the total mix volume. In Table 1 are
shown, for the final mixes, the mix proportions of
self-compacting concrete for various concrete
classes.

Tabelul 1

Dozajele componentilor pentru diferite clase de rezistenta / Mix proportions for various compressive strength classes
DOZAJE COMPONENTI / MIX PROPORTIONS BAC 1 BAC 2 BAC 3 BAC 4 BAC 5
Ciment / Cement (kg/m°) 290 315 370 460 510
Filer de calcar / Limestone powder (kg/m°) 220 196 160 81 89
Nisip / Fine aggregate 0-4 (kg/m®) 828 826 785 810 810
Agregat grosier / Coarse aggregate 4-8 (kg/m°) 248 248 236 248 240
Agregat grosier / Coarse aggregate 8-16 (kg/m°) 580 578 549 586 556
Superplastifiant ViscoCrete 20HE 3.4 3.6 4.9 5.75 7.65
Superplasticiser ViscoCrete 20HE (I/m°)
Apa | Water (I/m°) 193 196 192 184 186

in tabelul 1 sunt prezentate dozajele
constituentilor, pentru variantele finale de BAC de
diferite clase de rezistenta.

2.3. Metode de incercare a betonului
autocompactant in stare proaspata

Lucrabilitatea  betonului  autocompactant
poate fi caracterizata prin capacitatea de umplere,
capacitatea de trecere si rezistenta la segregare.
Capacitatea de umplere este proprietatea BAC de
a curge sub propria greutate fara vibrare si de a
umple complet toate spatiile cofrajului, indiferent de
obstacolele continute, reprezentate de exemplu
prin armaturi. Capacitatea de trecere este
proprietatea BAC de a curge prin goluri de
dimensiunea granulelor de agregat din amestec, ca
de exemplu spatiile dintre barele de armatura, fara
a prezenta segregari sau blocari. Rezistenta la
segregare (stabilitatea) reprezinta proprietatea
BAC de a ramane omogen pe durata transportului,
la turnare si dupa turnare.

2.3 Test methods of fresh SCC

The workability of SCC can be characterized
by the filling ability, the passing ability and the
segregation resistance. The filling ability (confined
flowability) is the property of SCC to flow under its
own weight, without vibration into and fill
completely all spaces within intricate formwork,
containing obstacles, such as reinforcement. The
passing ability is the property of SCC to flow
through opening approaching the size of the mix
coarse aggregate, such as the spaces between
steel reinforcing bars, without segregation or
aggregate blocking. The segregation resistance
(stability) is the ability of SCC to remain
homogeneous during transportation, placing and
after placement.

The test methods used for the evaluation of
workability of SCC mixes were: the slump-flow and
the V-funnel for flowability, the L-box and J ring for
passing ability and the sieve segregation test for
segregation resistance, as shown in Table 2,
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Metodele de incercare utilizate pentru
evaluarea lucrabilitatii betonului autocompactant au
fost: metoda tasarii, metoda cu palnia V pentru
capacitatea de curgere, metoda cu cutia L si
metoda cu inelul J pentru capacitatea de trecere,
respectiv. metoda sitei pentru rezistenta Ila
segregare, asa cum se prezintd in tabelul 2 gi
figurile 2 - 5.

Figure 2 - 5.

In order for SCC to be accurately specified
and to assure quality, uniform standards must
exist, that can be accepted and used in the
industry. The lack of test standards that can
quantify the physical properties of SCC represent
a problem which will be solved in the immediate
future, these standards being now analyzed as

drafts.
Tabelul 2

Caracteristici si metode de incercare pentru evaluarea betonului autocompactant

Characteristics and test methods for evaluating SCC

Caracteristica Metoda de incercare Valoarea masurata
Characteristic Test method Measured value
Curgereal/capacitatea de umplere Tasarea / raspandirea Raspandirea
Flowability / filling ability Slump flow Total spread
Vascozitatea/curgerea Palnia V Timpul de curgere
Viscosity / flowability V-funnel Flow time

Capacitatea de trecere CutiaL/ Raportul de trecere

Passing ability L-box Passing ratio
Rezistenta la segregare Sita de segregare Procentul de beton segregat
Segregation resistance Sieve segregation Percent laitance

Fig. 4 -Incercarea cu cutia L /L-box test .

In scopul asigurarii calitdti betonului
autocompactant, se impune standardizarea
metodelor de fincercare in stare proaspata a
acestui beton, astfel ca aceste metode sa poata fi
implementate in industrie. Lipsa standardelor de
incercare, care sa cuantifice proprietatile fizice ale
BAC, reprezinta o problema care va fi rezolvata in
viitorul apropiat, in prezent acestea fiind in stadiul
de ancheta.

3. Rezultate

Rezultatele incercarilor de lucrabilitate pe
beton proaspat, in variantele finale de compozitii
sunt prezentate in tabelul 3.

Fig. 3 - Tncercarea cu palnia V / V-funnel test.

P
&

Fig. 5 - Incercarea cu inelul J / J-ring test.

3. Results

The results of the workability tests of the
fresh concrete for final mixes are shown in Table
3.

Regarding the flowability, the obtained SCC
is in the SF2 slump-flow class. Regarding the
viscosity, the obtained SCC are in the VS2 / VF2
class (V-funnel time 9 to 25 seconds).

The compressive strength development for
the final mixes is presented in Table 4.

Regarding the compressive strength, the
obtained self-compacting concrete can be
classified as follows: SCC 1 in the class C25/30,
SCC 2in the class C30/37, SCC 3 in the class
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Tabelul 3
Caracteristici si metode de evaluare pentru betonul autocompactant in stare proaspata
Characteristics and test methods for evaluating fresh SCC
Beton Raportul de trecere Timpul de curgere Rezistenta la segregare
Tasarea-raspandirea Cutia L Palnia V prin metoda sitei
autocompactant ) . Lo : )
; Slump-flow Passing ratio Flowing time Sieve segregation
Self compacting
concrete (mm) L-box V-funnel
(s) (%)
BAC 1 725 0.82 15 9.6
BAC 2 705 0.80 12 -
BAC 3 690 0.83 9 -
BAC 4 670 0.90 16 -
BAC 5 720 0.85 17 2.0
Tabelul 4

Rezistenta la compresiune a betonului autocompactant / Compressive strength of SCC

Rezistenta la compresiune / Compressive strength
Beton autocompactant (N/mmz)
Self compacting concrete 2 zile / days 3 zile / days 5 zile / days 28 zile / days
BOC1 26.8 35.3 38.1
BAC 2 291 35.9 45.8
BAC 3 - 40.9 46.9 53.6
BAC 4 50.6 - 58.8 721
BAC 5 54.8 - 60.7 81.2

Din punct de vedere al tasarii, betoanele
autocompactante obtinute se incadreaza in clasa
de tasare-curgere SF2 (tasare 660 - 750 mm). Din
punct de vedere al capacitati de umplere,
betoanele obtinute se incadreaza in clasa VS2 /
VF2 (timp de curgere 9 — 25 secunde prin
palnia V).

Evolutia rezistentei la compresiune pentru
amestecurile de BAC este prezentata in tabelul 4.

Betoanele autocompactante obtinute pot fi
clasificate dupa rezistenta la compresiune astfel:
BAC 1 in clasa de rezistenta C25/30, BAC 2 in
clasa de rezistenta C30/37, BAC 3 in clasa de
rezistenta C35/45, BAC 4 in clasa de rezistenta
C50/60, iar BAC 5 in clasa de rezistenta C60/75.

Pentru  tipurile  studiate de  beton
autocompactant, cu raportul apa/ciment cuprins
intre 0,36 si 0,66 %, cresterea rezistentei la
compresiune determinata pe cuburi, de la 5 zile la
28 de zile a fost cuprinsd intre 7.9 si 13.3%,
semnificativ mai mica decat cregterea rezistentei la
compresiune a betonului obignuit de la 7 zile la 28
de zile, crestere apreciata de Neville [11] la peste
40% din rezistenta la compresiune la varsta de 7
de zile.

Pentru a cunoaste evolutia in timp a
rezistentei la  compresiune a  betonului
autocompactant, aceasta caracteristica a fost
urmarita la 56, 90, 180 si 360 de zile la betoanele
BAC 2 si BAC 4 si este prezentata in tabelul 5. Se
constata ca pentru clasele studiate de beton
autocompactant, cresterea rezistentei la
compresiune de la 28 zile la 360 zile a fost sub 7%.

Rezistenta la intindere din incovoiere a
betonului autocompactant a fost studiatda pe doua
tipuri de beton si anume BAC 2 si BAC 4, pe
prisme de dimensiuni 100x100x550 mm, pastrate
in conditii standard de temperatura si umiditate,
respectiv. T=20°C si U=60%. Evolutia in timp a
rezistentei la intindere din Tncovoiere este

C35/45, SCC 4 in the class C50/60, and SCC 5 in
the class C60/75.

For all SCC studied, with water/cement ratio
between 0.36 and 0.66 %, the increase of
compressive strength determined on cubes, from 5
to 28 days was comprised between 7.9 and
13.3%. These increases are significantly less than
the increase of the compressive strength of the
vibrated concrete from 7 to 28 days, specified by
Neville [11] to more than 40% of the compressive
strength at the age of 7 days.

In order to study the evolution of
compressive strength of SCC, this characteristic
was determined at the ages of 56, 90, 180 and 360
days for SCC 2 and SCC 4 and is presented in
Table 5. The increase of compressive strength
from 28 to 360 days was less than 7%.

The tensile strength of SCC was studied on
SCC 2 and SCC 4, determined on prisms of
100x100x550 mm, in standard conditions of
temperature and humidity, T=20°C, respectively
H=60%. The evolution of the tensile strength of
SCC is shown in Table 6. For the studied classes,
the tensile strength / compressive strength ratio at
28 days was 6.9% for SCC 2 and 7.9% for SCC 4.
The increase of tensile strength from 28 to 360
days was 12.5% for SCC 2 and 10.5% for SCC 4.

In order to evaluate the durability of SCC,
the influence of freeze-thaw cycles on the
compressive strength and the water permeability
degree for SCC 2 and SCC 4 were studied. A
number of 50 freeze-thaw cycles were performed,
each cycle comprising 4h at T = -17+2°C and then
4h, immersed in water at T = 20+5°C. The results
present the decrease of the compressive strength
of maximum 5% compared to the reference
samples. The results regarding the water
permeability degree evidenced for SCC 2 the
water penetration of 19 mm at the pressure of 8
bar and 34 mm at the pressure of 12 bar,
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prezentata in tabelul 6. Pentru clasele studiate de
beton autocompactant, rezistenta la intindere din
incovoiere la 28 zile raportata la rezistenta la
compresiune la aceeasi varsta a fost 6,9% la BAC
2 si 7,9 % la BAC 4. Cresterea rezistentei la
intindere din incovoiere de la 28 zile la 360 zile a
fost de 12,5% la BAC 2 si 10,5% la BAC 4.

respective for SCC 4 the water penetration of 16
mm for the pressure of 12 bar. The conditions
imposed by the NE 013/2002 [12] provisions,
regarding the water permeability degree for
precast elements was fulfilled, respectively Ps'” for
the compressive class C30/37 and P, for the

compressive class C55/67.

Rezistenta la compresiune. Evolutia in timp / Compressive strength of SCC. Evolution in time

Tabelul 5

Beton autocompactant

Rezistenta la compresiune / Compressive strength

Rezistenta la compresiune. Evolutia in timp / Tensile strength. Evolution in time

Self compacted concrete (N/mm?)
28 zile / days 56 zile/ days | 90 zile/ days 180 zile/ days 360 zile/ days
BAC 2 45.8 46.7 48.6 48.8 48.9
BAC 4 72.1 73.5 75.4 75.6 75.6
Tabelul 6

Beton autocompactant

Rezistenta la intindere / Tensile strenght

Self compacted concrete (N/mm?)

28 zile / days 90 zile / days 180 zile / days 360 zile / days
BAC 2 3.2 3.3 34 3.6
BAC 4 5.7 6.0 6.3 6.3

in vederea evalurii durabilititii betonului
autocompactant, s-a urmarit la betoanele BAC 2 si
BAC 4 efectul ciclurilor de inghet-dezghet asupra
rezistentei la compresiune si gradul de
impermeabilitate al acestor betoane. Au fost
efectuate 50 de cicluri de inghet-dezghet, un ciclu
constand din 4h la T = -17+2°C si respectiv 4h la
Tapei = 20+5°C. Rezultatele obtinute au evidentiat o
scadere a rezistentei la compresiune a epruvetelor
supuse la gelivitate de maxim 5% fata de cele
martor, pastrate in apa. Rezultatele incercarilor
privind rezistenta la patrunderea apei prin presiune
au evidentiat la betonul BAC 2 o adancime de
patrundere de 19 mm la presiunea de 8 bairi,
respectiv 34 mm, la presiunea de 12 bari. Pentru
BAC 4, adancimea de patrundere a apei a fost 16
mm la presiunea de 12 bari. S-a constatat ca au
fost indeplinite conditiile cerute de normativul NE
013/2002 [12], privind gradul de impermeabilitate a
betoanelor utilizate pentru realizarea de elemente
prefabricate, adicd Pg'° pentru clasa C30/37,
respectiv P1,'° pentru clasa C55/67.

4. Interpretare si discutii

Stabilitatea betonului autocompactant poate fi
asiguratd prin cresterea vascozitati si densitaii
pastei, dar si prin reducerea diametrului maxim al
granulelor. Aceasta sugereaza faptul ca rapoarte mai
mari apa/ciment (A:C) si / sau superplastifiant/ciment
(S:C) conduc la cresterea probabilitétii de segregare a
betonului si reciproc, pentru valori mai scazute ale
rapoartelor (A:C) si (S:C) creste stabilitatea BAC, atat
datorita cresterii de vascozitate, cat si datorita cresterii
densitatii pastei.

Variatia mica a rezistentei la compresiune a
betoanelor autocompactante de la 5 la 28 de zile
reprezinta un efect al superplastifiantului reducator
de apa, care conduce la obtinerea de rezistente
initiale mari, cu valori de pana la 90 % din
rezistenta dorita la 28 de zile.

4. Interpretations and discussions

The stability of SCC can be enhanced by
increasing of the viscosity and density of the matrix
and decreasing the maximum size of the
aggregate. This suggests that higher water/cement
ratio (w/c) and/or superplasticiser/cement ratio
(SP/c) increase the susceptibility of the concrete to
segregation and vice versa, lower w/c and/or SP/c
increase stability and therefore resistance to
compositional variations. Similarly, incorporation of
greater content of fines increases robustness
because it increases either the viscosity or the
density of the matrix.

The low variation of the SCC compressive
resistance from 5 to 28 days represent the
influence of the water reducing superplasticiser,
which contribute to obtain great initial resistances,
with values up to 90% of the resistance at 28 days.

5. Conclusions

The paper presents a part of the results
obtained during the research program in a
collaboration work between Institute INCERC,
Branch of Cluj-Napoca, Technical University of
Cluj-Napoca and ASA CONS S.A. Turda,
concerning the technology of SCC with limestone
powder and superplasticiser admixture, in order to
implement SCC in the Romanian precast concrete
industry.

The obtained SCC were classified in the
SF2 slump-flow class with potential use for every
application and were classified in the VS2 / VF2
viscosity class, where the great flow time imposes
the limitation of the lateral pressure on formwork
and the increase of the segregation resistance.

The workability of all SCC mixes was good,
with slump flow around 750 mm, keeping the fresh
concrete properties, for at least 20 minutes, within
the limits of the full-scale factory production.
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5. Concluzii

Articolul prezinta o parte din rezultatele
obtinute Tn cadrul programului de cercetare realizat
in colaborare intre institutul INCERC Sucursala
Cluj-Napoca, Universitatea Tehnica Cluj-Napoca si
societatea ASA CONS S.A. Turda, privind
tehnologia de realizare a betonului autocompactant
realizat cu filer de calcar si aditiv superplastifiant, in
vederea implementarii betonului autocompactant in
industria de prefabricate din Romania.

Lucrabilitatea  amestecurilor de  beton
autocompactant a fost buna, tasarea fiind
aproximativ. 750 mm, timp de cel putin 20 de
minute, durata necesara procesarii in cadrul bazei
de productie.

Betoanele autocompactante studiate s-au
incadrat in clasa 2 de tasare-curgere (SF2), cu
potential de utilizare pentru orice tip de aplicatie si
in clasa 2 (VS2 / VF2) din punct de vedere al
vascozitatii, unde timpul de curgere relativ mare
reclama limitarea presiunii hidrostatice asupra
cofrajului sau cresterea rezistentei la segregare.

Pentru betoanele studiate, caracteristicile
determinate in stare intaritd indica posibilitatea
obtinerii de beton autocompactant de clase
cuprinse intre C25/30 si C60/75.

Variatia mica (maxim 5%) a rezistentei la
compresiune a epruvetelor supuse la gelivitate fata
de cele martor, ca si rezistenta buna la patrunderea
apei prin presiune demonstreaza durabilitatea
betoanelor autocompactante studiate.

Rezultatele studiilor experimentale
demonstreaza potentialul BAC pentru aplicatii
structurale in Romania si necesitatea continuarii
cercetarilor, privind BAC realizat cu aditiv
modificator de vascozitate, care sa asigure
mentinerea proprietatilor in stare proaspata cel
putin 30 de minute.
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