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1. Abstract – Durability is define as the ability of a material, component, or structure to remain 

serviceable for a desired period within its environment. Serviceability refers to the ability of a material, 

component, or structure to fulfil its design function, for example to retain 

water. A required property of concrete is long-term durability, and here 

aggregates and mineral admixture have a role[1]. 

 

 In addition, there isnt’ only one test that can calculate the durability of 

concrete, this is for several raison: the heterogeneousity of concrete and the 

porosity of concrete. Where heterogeneous refers to concrete components 

(sand, aggregate and cement) and porous material refers to the distribution 

size of vacuums [9]. The porous structure is responsible of the receptivity 

and transport mechanism of concrete with any liquid or gaseous substance, 

which may be present in the environmental milieu. 

 

The behaovre of concrete at hardened stats is a result of its bihaovre at the fresh stats, Where the 

American Concrete Institute (ACI) Standard 116R-90 (ACI 1990b) defines workability as “that property 

of freshly mixed concrete which determines the ease and homogeneity with which it can be mixed, placed, 

consolidated, and finished.” For this study, workability is considered to increase or improve as the ease 

of placement, consolidation, and finishing of a concrete increase. In common practice, an assumption is 

made that the standard test for slump of concrete (ASTM C143) (ASTM 1994c) indicates workability. 

Professor Tanigawa's team in Japan has played a major role in the development of applications of the 

rheology of fresh concrete. In particular, these researchers carried out finite element analyzes of current 

rheological tests, in order to establish equivalences between the indications of the rheological quantities 

and the fundamental slump tests. 

 

Nowadays, concrete has become the most consumed material ever used, it is a heterogeneous and 

composite material, where the name heterogeneity refers to the large difference between its compressive 

and tensile behavior, and the name composite refers to the constitution of concrete. Generally, concrete is 

composed of cement, the binding element, and the aggregate that represents the granular structure. 

Actually, more components are injected in the concrete composition like mineral and chemical 

admixtures. The principal purpose of the introduction of more mineral admixture is to minimize costs and 

make a sustainable concrete, principally if this addition is present in natuture whith very importantes 

quantity and quality in the south of Algeria originally. 

 

Actually, in the field of construction, the transport of aggregate represents 14% of CO2 emissions; for 

this reason the current tendency is to make concrete based on abundant local material. The main reason 

of using SCM (sustainable concrete material) is material reliability, the SCM used in our study, is a 

waste resulting from crushed aggregate manufactory composed principally by 40% limestone (seize less 

than 80µm) [2]. On the other hand, the cement manufactory is responsible by 24% of CO2 emissions. The 

main aspect of this study is the use of SCM limestone as substitution of cement, to minimize the quantity 

of the cement used in the composition of concrete; the principal objective is environmental and economic. 

Concrete is a receptive material, which means that it may be influenced by its environment; in this 

context we studied the effect of curing temperature of the environment on the mechanical characteristics 

of concrete based on the substitution of cement with two mineral admixtures[3]. 

 

The results obtained in this study summarize up the importance of the use of sustainable concrete 

material to minimize the transfer mechanisms’ of concrete, than finally minimize down the permeability 

of concrete which leads to durable concrete. In addition, this study summarize up the importance effect of 

fresh stat’s on the hardened stat’s of concrete. 

  
 

Image 1. The Dune Sand (obtained by 

optical microscope) 
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Finally, concrete is the most used material in the word; its large consumption results in a number of 

environmental and economic problems related to the waste resulting from concrete manufacturers. For 

this reason, now the aim desired by the field of civil engineering or construction, is the introduction in 

concrete of the maximum amount of waste material, taking in consideration the environment. 
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