
  
Abstract—Concrete recycling is becoming an increasingly 

popular way to utilize aggregate left behind when structures or 
roadways are demolished. In the past, this rubble was disposed of in 
landfills, but with more attention being paid to environmental 
concerns, concrete recycling allows reuse of the rubble while also 
keeping construction costs down; This research is conducted on the 
use of  concrete demolition waste; this product has a specific effect 
on the behaviour of the fresh and hardened concrete. The research 
program therefore includes work on the valuation of this Waste as 
well as the development of new materials: concretes based on these 
recycled aggregates with integration of Algerian raw materials.  

We chose as basic parameters: The origin of the waste:  demolition 
of concrete, the substitution rate of recycled aggregates: 0% - 25% - 
50% and 100% and the variation of the cement content: 250 - 350 
and 450 Kg/m 3. By studying these parameters, we observed the 
behaviour in fresh and solid state of concrete elaborated with 
recycled aggregates. Recycled concrete aggregates are generally more 
absorbent and less dense than ordinary aggregates. The shape of 
aggregates is similar to that of crushed rock. Concretes made with 
aggregates from recycling have good qualities of manoeuvrability, 
durability and resistance to the action of freezing-thawing. 
Compressive strength varies with the initial strength and the water-to-
cement ratio of the new concrete. As with any new source of 
aggregate, we must check durability, size and properties of 
aggregates. 
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I. INTRODUCTION 
T is necessary to effectively reuse construction and 
demolition waste in order to conserve nonrenewable natural 
aggregate resources and alleviate the pressure on finding 

new disposal sites to manage the wastes. Recycling and 
reusing of construction and demolition waste as coarse 
aggregates for new concrete facilitate its large-scale utilization. 
Among all the construction and demolition wastes, waste 
concrete occupies a large percent. The use of waste materials 
as a source of aggregate in new construction materials has 
become more common in the recent decades. The depletion of 
the existing landfills and the scarcity of natural resources for 
aggregates encourage the use of construction and demolition 
construction and demolition waste as a source of aggregates in 
the production of new concrete. 

Over the last decades, large amount of experimental works 
have been carried out to investigate the material properties and 
durability of recycled aggregate concrete. 
Since no reduction in safety or lifetime of the work is 
acceptable, studies on effect of the substitution rate of recycled 
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aggregates on the properties of these concretes appear to be a 
necessary step in order to assign a field of use to it. The 
research program therefore includes work on the valuation of 
construction / demolition waste, as well as the development of 
new materials and products (recycled aggregates-based 
concrete) with integration of Algerian raw materials.  

II.  EXPERIMENTAL DETAILS 

A. Materials 
CPJ 45 cement is used in different concretes. Natural and 

recycled aggregates were used in the concrete mixtures. In this 
study, recycled aggregate sourced from a laboratory specimens 
crushed was used.  

The resulting granular classes are: Recycled aggregates 
(demolished concrete): 

 Sand 0/6, Gravel 6/12, Gravel 12/20, the characteristics of 
these aggregates are presented in Table 1.  

TABLE I: CHARACTERISTICS OF THE DEMOLITION  CONCRETE AGGREGATE 
                                 
Class 
 
Test 

 
Class 
0/6 

 
Class 
6/12 

 
Class 
12/20 

 
 Value limit  

Flattening coefficient  11% 14% < 30% 
Equivalent of sand 95%   > 65% 
Bleu Methylene test 0.38   < 1 
Bulk density 1.35 1.24 1.23  
Los Angeles test  27% 25% < 40% 
Micro-Deval test  31%   

B. Testing Parameters 
Substitution rate of recycled aggregates (concrete 

demolition): 0%, 25%, 50% and 100% respectively to achieve 
concretes BR0, BR25, BR50 and BR100.  

Cement content: 250 - 350 - 450 Kg / m³ 
Abrams cone slumping is 6 to 9. 

The composition of concrete is made according to the 
method “Dreux – Gorisse”  

Cylindrical test specimens of dimensions 16X32 cm are 
made to measure the compressive strength of concrete, and 
other prismatic 7X7X28 Cm for the determination of tensile 
strength of concrete. The test pieces are stored in water at a 
temperature of 20 ° ± 1c until rupture deadlines.  

III. RESULTS AND DISCUSSIONS 

A. Compressive Strength of Concrete 
The development of compressive strength of concretes is 

shown in figure 1, It can be seen that at all cement dosages, the 
compressive strength values of the concrete mixtures prepared 
with recycled aggregates were significantly lower than for the 
corresponding concrete mixtures prepared with natural 
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aggregate. The compressive strength of concrete mixture 
prepared with 50% of recycled aggregates satisfied the 
designed 28-day strength of 21.75 MPa, and it was similar or 
slightly higher than that of the concrete mixture prepared with 
natural aggregate only.  

It can be seen that the compressive strengths of the concrete 
made with 25% and 100% were respectively lower than for the 
corresponding natural aggregate concrete. But the compressive 
strength of the BR50 made with 50% recycled aggregates and 
BR0 was equal to than that of the natural.  

 
Fig. 1: Compressive strength of concrete at 28 days according to the cement content 

B. Tensile Strength of Concrete 
The tensile strengths of the various concrete specimens are 

given in figure 2, It can be seen that before 28 days, the tensile 
strength of the concrete prepared with recycled aggregate 
derived from parent concretes with different strength grades 
was lower than that of the natural aggregate concrete. 

At cement dosage of 450 Kg/m³, the tensile strength of the 
concrete with recycled aggregate was higher than that of the 
control concrete at 28 days. It can be seen that at cement 
dosage of 350 Kg/m³ the tensile strengths of the concrete BR0 

and BR50were respectively equal. At the longer curing date, 
the concrete mix prepared with recycled concrete aggregates 
had higher tensile strength and this may due to the porous 
nature of the recycled aggregates improving the microstructure 
of the new concrete. 

The better contribution of recycled aggregates to the tensile 
strength may be due to the porous nature of the recycled 
aggregates and this improved the microstructure of the 
Interfacial Transition Zone between the new cement paste and 
the recycled aggregates leading to improved bond strengths. 

 
Fig.2: Tensile strength of concrete at 28 days according to the cement content 

IV. CONCLUSION 
Based on the experimental results, the following can be 

concluded: 
One of the parameters affecting most the properties of 

either fresh or solid concrete, include the characteristics of 
aggregates and cement content.  

We must prevent dirt, drywall, wood and other external 
substances from contaminating the final product.  

These aggregates can be used in foundation layers as in 
lean concrete, in cement-soil and as the only source of 
aggregates or partial replacement of aggregates in new 
concrete.  
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The strength of recycled aggregates concrete can be 
increased by lowering the water–binder ratio if water reducers 
are used to provide the adequate workability. 

The type of recycled aggregate and the percentage of 
replacement are the factors that clearly influenced the most 
properties, especially the absorption and the occluded air. 

The variability of the properties of old concrete, which 
influences the new ones, is one of the main concrete recycling 
problems. It can partially be avoided by frequently checking 
the properties of old concrete being recycled, it may be then 
necessary to adjust dosages.  

Compressive strength varies according to the strength of 
the original concrete and the water-to-cementing ratio of the 
new concrete. 

We can increase it by using higher binder content and 
replacing part of the recycled concrete by ordinary aggregates.  

Concrete made with 100% of recycled coarse aggregates 
has 20–25% less compression strength than conventional 
concrete at 28 days, with the same effective w/c ratio 
(w/c=0.50) and cement quantity  

Concrete made with 100% of coarse recycled aggregate 
requires high amount of cement to achieve a high compressive 
strength and consequently is not an economic proposition as it 
is not cost effective. These recycled aggregates should be used 
in concretes with low–medium compression strength (20– 45 
MPa).  
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