
1 INTRODUCTION 

Alkali-silica reaction (ASR) is one of the chemical degradation causes of concrete with mineral 
aggregates (CMA). These reactions are included among the internal expansive reactions and oc-
cur in the simultaneous presence of high amounts of alkalis, reactive aggregates and humidity. 
During the reaction a silica-alkaline gel is developed that expands in the presence of humidity 
leading to various phenomena within the concrete that condition and change its properties. Re-
search in this area has tried mostly to understand the expansive mechanism and the methodolo-
gies for its prevention and mitigation. 

The incorporation of recycled aggregates (RA) in concrete, namely those from crushed con-
crete, as a complement to mineral aggregates (MA) leads to some questions related to its dura-
bility. In order to know the CRA in the same areas as the CMA it is necessary to study the pos-
sible causes of their degradation. 

The theme of the research work presented in this paper was triggered by the possible occur-
rence of ASR in CRA and its manifestation perhaps being a consequence of the potential reac-
tivity of the RA from the original crushed concrete. 

An experimental campaign on ASR in CRA is presently being developed in order to under-
stand how the total or partial incorporation of RA in concrete changes this deleterious reaction 
development, and to what extent the incorporation of RA in concrete is effective without risk of 
ASR. 

Various CRA will be produced containing different replacement ratios of coarse MA with 
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ABSTRACT: Since there is a possibility of incorporating recycled aggregates (RA) as a com-
plement to primary aggregates (PA) in concrete production, taking advantage of construction 
and demolition waste, there are some questions on the durability of concrete with recycled ag-
gregates (CRA) that need to be answered. 
The durability of concrete with primary aggregates only (CPA) is conditioned, among other fac-
tors, by its degradation due to alkali-silica reactions (ASR). Since the first cases of ASR in CPA 
were identified, this expansive reaction has been a research theme resulting in the development 
of prevention and mitigation methodologies and in the comprehension of the chemical reactions 
involved. 
The present paper proposes to describe the current development of a research program on ASR 
in CRA based on an experimental campaign involving the production of CRA with different re-
placement ratios of coarse PA with coarse concrete RA, the use of different cement classes, and 
variations on the concrete curing conditions and on the reactivity of the mixes. 
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concrete coarse RA, different cement classes, variations in the weathering conditions of the 
original concrete (OC) and in the reactivity of the mixes. 

In the various situations under analysis there is always a reference concrete, exclusively with 
MA. The RA for replacement purposes comes from an OC whose origin and characteristics are 
controlled. 

2 RESEARCH RELATED TO ASR IN CRA 

CRA have various properties apart from those of CMA that may lead to a different performance 
concerning ASR. There are studies on the topic of ASR in CRA, some of which are included in 
the references at the end of this paper, which mention the occurrence of ASR in the accelerated 
mortar or concrete expansion tests. However, some other references state that the use of RA did 
not always lead to high expansion rates. 

These studies do not allow fully understanding and relating the development of ASR in CRA 
and CMA, even though they highlight differences in the progress of expansive reactions in CRA 
probably due to the characteristics of the RA and CRA themselves. 

In terms of experimental analysis of ASR in CRA the bibliography referred presents relevant 
aspects and some proposals to change the methodologies of ASR testing (e.g. remarks on the 
accelerated test in mortar bars for RA according to ASTM C 1260 test method). 

Some researchers consider that, in terms of the accelerated test in mortar bars, crushing con-
crete to obtain RA for the samples or the use of fine RA from primary crushing of a CMA influ-
ences the aggregate’s characteristics and influences the expansion results. Therefore proposals 
were made to test separately the aggregates and the adhering mortar in the RA or to use only 
those RA resulting from a secondary crushing, i.e. crushing coarse RA. The pre-saturation of 
RA to be used in the expansion tests is also recommended to avoid erroneous results of samples 
with shorter ages. 

With the intention of obtaining more data on the development of ASR in concrete with total 
or partial incorporation of RA and of investigating whether the expansive reaction is more dam-
aging in CRA than it is in CMA, the following points present the results so far of the study un-
der way of the authors of the present paper. 

2.1 Research methodology 
The experimental work is partly based on the recommendations of the Portuguese specification 
LNEC E 461 from the Portuguese National Laboratory of Civil Engineering that presents a 
methodology to evaluate the reactivity of a single aggregate or of an aggregate mixture. This 
specification is based on the alkali reactivity obtained by petrographic analysis which is com-
plemented by accelerated expansion tests in mortar bars or concrete prisms. 

CRA are produced and evaluated according to the mix compositions and test recommenda-
tions referred to in the specification for CMA. The evaluation of RA and CRA will take into ac-
count the specification and the observations of different authors on expansion tests in specimens 
with this type of aggregate. Changes in CRA properties will be studied through current tests of 
physic-mechanical evaluation, porous structure and microstructure. 

RA from crushing controlled OC (made with MA with identical characteristics to those used 
to produce the CRA) will be used. Various situations that can influence ASR development were 
simulated in the study. Three CRA families will be produced with different MA-RA replace-
ment ratios, reactivity levels, RA ages and cement types. Table 1 presents the different situa-
tions and the methodology employed. 

 
Table 1. Scenarios created to study the development of ASR in CRA.   _______________________________________________________________________________________________________ 
Scenarios concerning the CRA        Methodology used in the production of the CRA ________________________________________________________________________________________________________ 
- Influence of the RA          - Replacement ratios of 0, 20, 50 e 100% 
- Different reactivity levels        - Use of reactive and non-reactive MA and RA 
- Influence of the RA’s age        - Use of weathered and non-weathered RA 
- Physical changes and in the porous structure  - Use of 2 types of cement ________________________________________________________________________________________________________ 
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