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The environment protection has led to a growing interest within the use of crushed sand, which isn't correctly exploited due to the high rate of fine particles that it contains and which affect concrete properties. This study will examine the variation of the compressive strength of concrete with several local sands exposed to freeze-thaw cycles. The experiments are realized on, crushed river and dune sands. We use software (MATLAB) to find the coefficient of particle shape. Finally, we've found a softening coefficient of concrete without modification and concrete modified with river and dune sands. The results showed that the behavior of concrete is affected (up to 34%) by types of sand ,fines content, absorption , and of course the environment of exposition.

Introduction

Recently, researchers in civil engineering need to have concretes that are more durable. However, the durability of concrete must have a crucial relationship with an economic building. Among, these economic solutions, "valorization of local materials". In the Constantine city (Algeria) all buildings are made from crushed sand. Consequently, several several numbers of studies begin to use river and dune sands, to scale back a depletion of crushed sand in limestone quarries. Particularly since research works have shown that concrete with dune and river sands give good performance [START_REF] Benmerioul | Valorization of the Crushed Dune Sand in the Formulation of Selfcompacting-concrete[END_REF]Cepuritis,2016 ;[START_REF] Fabbri | Comportement au gel-dégel d'une structure en ciment[END_REF][START_REF] Lee | Drying shrinkage cracking of concrete using dune sand and crushed sand[END_REF].

Furthermore, other results also prove that the impact of the combined effects of multiple sands (crushed sand, dune sand, and river sand) on properties of concretes varies according to the mineralogy, the extraction method, the mixture fractions, the rate of fines and particle shape [START_REF] Benmerioul | Valorization of the Crushed Dune Sand in the Formulation of Selfcompacting-concrete[END_REF]Cepuritis,2016 ;[START_REF] Fabbri | Comportement au gel-dégel d'une structure en ciment[END_REF][START_REF] Khouadjia | Experimental evaluation of workability and compressive strength of concrete with several local sand and mineral additions[END_REF]. According to literature, up to fifteen of fines content, crushed sand might be used without affecting concrete behavior [START_REF] Benmerioul | Valorization of the Crushed Dune Sand in the Formulation of Selfcompacting-concrete[END_REF]Benabed,2012;Menadi,2009). Researchers [START_REF] Fabbri | Comportement au gel-dégel d'une structure en ciment[END_REF][START_REF] Khouadjia | Experimental evaluation of workability and compressive strength of concrete with several local sand and mineral additions[END_REF][START_REF] Khouadjia | Évaluation expérimentale et numérique de la résistance a la compression des bétons à base des sables de carrière modifies avec du sable de dune[END_REF] showed that the fines content isn't always the foremost influential parameter, but others parameters should be taken under consideration because they have a big effect (grading curves and particle shape).

A large number of research works have examined the durability of concrete after freeze-thaw cycles. Researchers [START_REF] Qiao | Damage process of concrete subjected to coupling fatigue load and freeze/thaw cycles[END_REF][START_REF] Wang | Relative humidity and deterioration of concrete under freezethaw load[END_REF][START_REF] Yuan | Experimental investigation of the variation of concrete pores under the action of freeze-thaw cycles by using X-ray CT[END_REF] reported that after a threshold of 25-30 freeze-thaw cycles, the concrete specimens were damaged, the freeze expansion starts to destroy specimens. [START_REF] Cao | Evaluation of prestress losses in prestressed concrete specimens subjected to freezethaw cycles[END_REF] reported that the concrete is affected once we reduce the number of freeze-thaw cycles. [START_REF] Zhang | Research on the performance of concrete materials under the condition of freezethaw cycles[END_REF] showed that the strength of concrete exposed to freeze-thaw cycles, decreased due to large pore diameter in concrete. Researchers [START_REF] Aavik | Influence of organic admixtures and testing method on freeze-thaw resistance of concrete[END_REF] explained the decrease of strength by the water within the capillary pores freezes and generate expansion. Other authors [START_REF] Polat | The influence of lightweight aggregate on the physico-mechanical properties of concrete exposed to freeze-thaw cycles[END_REF] examined the replacement of river sand by lightweight aggregate and showed that after 100 freeze-thaw cycles the densities of concrete and compressive strength reduce.

Other researchers (Hazaree,2011 ;Wang,2014) have suggested decreasing water to cement ratio (w/c) and therefore the use of air trainer to scale back the freezethaw effect on concrete.

The main objective of this work is to study the effect of the replacement of several crushed sands by the river and dune sands on compressive strength of concrete after freeze-thaw cycles.

Experimental program 2.1 Materials

The materials used in this study are almost a similar used in previous work of [START_REF] Khouadjia | Experimental evaluation of workability and compressive strength of concrete with several local sand and mineral additions[END_REF]. In this work, we used five crushed sands (0/5 mm) from three different regions of Algeria. We note that sands S4 and S5 (Biskra) have the same mineralogical source. In addition, 20 % of river sand (ST) and 10 % of dune sand (SD) were used as a crushed sand replacement. The chemical compositions and physical properties of the sands are presented in Tables 1 and2 Table 2 Physical characteristics of sands * When the shape of the grain is not regular the coefficient get far to 1 and when the shape of the grain of sand is regular, the coefficient of particle shape get closer to 1 Fig. 1 Grading curves of the gravels and sands without modification

Preparation of specimens

A research program was conducted to check the effect of fine particles on the compressive strength of after freeze-thaw cycles. We prepared formulations with five crushed sands without modification and modified with dune and river sands. The mixtures were prepared with a constant ratio W/C (0.6) and began with mixing materials and water during 2 min in a concrete mixer. The concrete was cast in metallic moulds (10 mm x 10 mm x 10 mm) in two layers, and subject to vibration on a table of shocks. After 24 h, the samples underwent curing with conservation in tap water at 20 ± 2 C° for 28 days. After this period, the samples are subjected in environmental chamber machine: Controls 10-D1429/A (Figure . 2), to 50 freezethaw cycles (3 cycles per day) according to the Russian National State Standard : GOST 10060-2012 . The temperature within the chamber varied from -15 °C to 15°C . The method of B. Scramtaiv was used to determine the concrete composition (Mezghiche,2005) . The details about an optimization of formulation used are already presented in the previous work of [START_REF] Khouadjia | Experimental evaluation of workability and compressive strength of concrete with several local sand and mineral additions[END_REF]. The compositions of concretes are reported in Table 3. 

Results of compressive strengths after the freeze-thaw cycles

The compression test are performed on cubic samples (10x10x10)cm 3 according standard NF P 18-406. The results are given in Table . 4.

Table 4 Experimental compressive strength of concrete without modification and modified with river and dune sands before and after freeze-thaw cycles

Effect of crushed sand :

The results shown in Table .4 indicate that after the freeze-thaw cycles the compressive strengths increased when the fines content were more than 7 % (S1, S3, S4, and S5). This increasing of the compressive strength of concrete was 2.67% for concrete with sand S1 and 20.79% for concrete with sand S4. This result can be explained by the fact that the compressive strengths after freeze-thaw cycles are affected by the fines content and therefore the reduction of the pore spaces in concrete gives better performance. Thus, these results confirm the results of researchers [START_REF] Aavik | Influence of organic admixtures and testing method on freeze-thaw resistance of concrete[END_REF][START_REF] Cao | Evaluation of prestress losses in prestressed concrete specimens subjected to freezethaw cycles[END_REF][START_REF] Zhang | Research on the performance of concrete materials under the condition of freezethaw cycles[END_REF].

Indeed, concrete with few fine particles had bad performance because voids within the mixture are more important and this increases the water requirements and this generates more damage in concrete after freeze-thaw cycles. We note that the compressive strengths, improve in the case of concrete with 100% river sand (28.83%). This result will be explained by the difference in the grading curves and coefficient of particle shape (MATLAB) between the crushed sands and river sand (Table 2 andFigure. 1). So concrete is affected when the coefficient of particle shape (MATLAB) gets closer to 1. 

Effect of modification with river sand

The use of river sand improve the compressive strengths after the freeze-thaw cycles in the case of sands S1, S2, S5.

However, when a river sand is used as a crushed sand replacement in concrete S3 and S4, their compressive strength decrease (15,6 % for sand S3). This result will be explained by the fact that river sand have low absorption capacity and the fineness modulus of sands S3 and S4 is lower than the other sands (Table 2). So, we will say that the compressive strengths of samples after the freeze-thaw cycles were significantly dependent on the physical properties (sand equivalent and fineness modulus) of sands (Seif & al , 2006;[START_REF] Djepaze | Influence Of The Fineness Modulus Of Sand On The Compressive Strength Of Its Corresponding Mortar: A Mathematical Model Proposal[END_REF][START_REF] Liu | Frost Resistance of Desert Sand Concrete[END_REF] .

Effect of modification with dune sand

The results shown in table 4 indicate that the utilization of dune sand decreases the compressive strengths after the freeze-thaw cycles in the case of sands S1, S2, S5. We note that the compressive strengths improve in the case of sands S3 and S4 (4.07 MPa for sand S3). These results were attributed to the lower fineness modulus of sands S3 and S4 (Table 2) and therefore the use of dune sand reduce the fineness modulus of these sands. Therefore, we can say that the compressive strengths after the freezethaw cycles are affected by the fineness modulus and reducing of fineness modulus helps to fill the granular voids which are present in the mixtures (Figure 3). These results confirm the findings from previous reports [START_REF] Zhang | Performance of mortar and concrete made with a fine aggregate of desert sand[END_REF][START_REF] Djepaze | Influence Of The Fineness Modulus Of Sand On The Compressive Strength Of Its Corresponding Mortar: A Mathematical Model Proposal[END_REF][START_REF] Liu | Frost Resistance of Desert Sand Concrete[END_REF] . 

The softening coefficient:

The softening coefficient is the ratio of the compressive strength of a water-saturated material "Rsat" to the compressive strength of the dry material "Rdry". Materials with a softening coefficient equal to or greater than 0.8 are considered to be water resistant.. The resistances "Rsat", "Rdry" are measured on cubic specimens (10x10x10) cm 3 at 28 days.

The results of the softening coefficients of the concrete specimens with unmodified and modified quarry sands with river sand or dune sand are presented in Figure 4. The results of the softening coefficient (Figure 4) of concrete with crushed sand without modification and modified with river and dune sands are very close. Indeed, the reference concretes can be classified according to the rate of fines in this order "S2, S1, S4, S5, S3".

On the other hand, the use of dune sand increased of water need in crushed sands, which resulted increasing the absorption of water. This was attributed to the variation of the porosity as a function of the quantity of fines in the sands (the softening coefficient increases with the increase in the content of fines and therefore the decrease in porosity). Consequently, during a saturated state, concretes based on crushed sand have better mechanical behaviour [START_REF] Markeset | Softening of concrete in compression-localization and size effects[END_REF][START_REF] Jindra | Non linear FEM analysis οf composite concrete slab exposed τo extreme thermal load[END_REF].

Conclusions

The following conclusions that can be drawn based on the results and discussions:: • The compressive strengths of concrete after freezethaw is influenced by sand type and fines content. By using river and dune sands, it can be concluded that: -The compressive strengths of samples after the freeze-thaw cycles were significantly affected by the fineness modulus. -The reduction of fineness modulus with dune sand improves the resistance of concrete after the freezethaw cycles. -The low absorption capacity of river sand allows obtaining better resistance than crushed sands (after curing in different environments). -The utilization of dune sand increased of water need in crushed sands, which resulted increasing the absorption of water.

  . All properties were measured by following standards NF P18-553, NF P18-555, NF P18-560, NF P18-597 and NF P18-598. The grading curve of the various sands are given in Figures. 1. We also reported that the crushed stone (8/16 and 16/25 mm) used was taken from the Biskra region (Algeria). Their apparent density and specific density are 1435.5 kg/m3, 2645 kg/m3 ,respectively. The properties were measured by NF P18-554, NF P18-560. Tab 1. Chemical composition of sands S1: Crushed sand from Batna (Algeria) S2: Crushed sand from Biskra (Algeria) S3: Crushed sand from Constantine (Algeria) S4: Crushed sand from Biskra (Algeria) S5: Crushed sand from Biskra (Algeria) ST: River sand from Biskra (Algeria) SD: Dune sand from Biskra(Algeria)

Fig. 2

 2 Fig. 2 Climatic test chamber of the freeze-thaw cycles «Controls 10 D1429/A» Concretes compositions: S1 100 %: Concrete prepared with: 100 % sand S1. S1 +ST : Concrete prepared with : 80 % sand S1 and 20 % river sand ST. S1 +SD : Concrete prepared with : 90 % sand S1 and 10 % dune sand SD.S2 100 %: Concrete prepared with : 100 % sand S2.

Fig. 3

 3 Fig. 3 Photos of concrete before and after the freeze-thaw cycles.

Fig. 4

 4 Fig. 4 Softening coefficient of concrete with crushed sand without modification and modified with river and dune sands

Table 3

 3 Physical details of mixture proportions

  S2 +ST Concrete prepared with : 80 % sand S2 and 20 % river sand ST. S2 +SD Concrete prepared with : 90 % sand S2 and 10 % dune sand SD.

	S3 100 %: Concrete prepared with : 100 % sand S3.
	S3 +ST Concrete prepared with : 80 % sand S3 and 20 % river sand ST.
	S3 +SD: Concrete prepared with : 90 % sand S3 and 10 % dune sand SD.
	S4 100 %: Concrete prepared with : 100 % sand S4.
	S4 +ST: Concrete prepared with : 80 % sand S4 and 20 % river sand ST.
	S4 +SD: Concrete prepared with : 90 % sand S4 and 10 % dune sand SD.
	S5 100 %: Concrete prepared with : 100 % sand S5.
	S5 +ST: Concrete prepared with : 80 % sand S5 and 20 % river sand ST.
	S5+SD : Concrete prepared with : 90 % sand S5 and 10 % dune sand SD.
	ST 100 %: Concrete prepared with : 100 % sand ST