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 Self-compacting concrete is concrete that flows under its own weight and, without the need 
for any vibration, completely (even with dense rebars), fills the formwork and maintains its 
homogeneity. Self-compacting concrete must have all three properties of filling, tear-
resistant and permeability. To make self-compacting concrete in order to achieve the desired 
flow, it uses more fine-grained and lubricant additives and the largest size of smaller 
aggregate than ordinary concrete. Concrete itself is a brittle material, so different materials 
are used to make it resistant to tensile and bending, one of which is fiber. The presence of 
steel fibers in concrete reduces its fragility and increases the formability of concrete. By 
bridging the breaking concrete, the fibers increase its capacity and even increase its 
compressive strength. The most widely used fibers in fibrous concretes are steel fibers. The 
mechanical properties of hardened concrete and the rheological properties of fresh concrete 
change with the addition of fibers. In this paper, the mechanical properties and rheology of 
self-compacting concrete containing different percentages of steel fibers have been 
investigated. By collecting the experimental results of different researchers, the effect of 
steel fibers on mechanical properties and rheology has been evaluated. The results show that 
with increasing steel fibers, the compressive and tensile strength of concrete increases while 
the performance of concrete decreases. 

1. Introduction 
Concrete in a broad sense refers to any material or compound that is 
composed of a cementitious adhesive. Concrete is the second most 
consumed human substance after water and its use in any society is 
one of the indicators of technology advancement in that society [1] 
Self-compacting concrete is concrete that flows under its own weight 
and, without the need for any vibration, completely (even with dense 
rebars), fills the formwork and maintains its homogeneity. Self-
compacting concrete must have all three properties of filling, tear-
resistant and permeability. The most important advantages of using 
self-compacting concrete are reducing the construction period of 
concrete structures, ensuring compaction, especially in areas where 
vibratory application is difficult, better concrete surface coating, 
easier placement, better durability, more freedom in organizational 
design, construction of thinner sections By concrete, reduction of 
vibration-induced noise pollution, less energy consumption, safer 
work environment, reduction of manpower and consequently 
reduction of cost]. The largest size of aggregate smaller than 
conventional concrete is used [3] In the years following, 1893, the 
problem of durability of concrete structures was the most important 
field of research in Japan. On the other hand, the gradual decline of 
skilled workers in the Japanese manufacturing industry reduced the 
quality of construction [2] For this reason, in 1891, Okamara proposed 
the need to use SCC1 self-compacting concrete. The first research 
papers to the basics. 
 
Needed for self-compacting concrete in Japan, published around 1898 
to 1988. These articles focused on the properties of fresh concrete such 
as filling capacity, flow capacity and separation resistance under the 
headings of high performance concrete and high performance 
concrete. 
 
The first sample of self-compacting concrete was completed in 1999. 
This concrete was called high performance concrete, while at the same 
time high performance concrete was referred to as high durable 

concrete by Aitkin et al. So Okamara and Ochi have since proposed the 
name high-performance self-compacting concrete. In 1881 the first 
articles on the use of self-compacting concrete were published under 
the title Self-compacting. In 1888, the first guidelines for the use of 
self-compacting concrete in Japan were published by the Japan 
Society of Civil Engineers (JSCE). 
 
Concrete itself is a brittle material, so different materials are used to 
make it resistant to tensile and bending, one of which is fiber. The 
presence of steel fibers in concrete reduces its fragility and increases 
the formability of concrete. By bridging the breaking concrete, the 
fibers increase its capacity and even increase its compressive 
strength. The most widely used fibers in fibrous concretes are steel 
fibers. 
 
The mechanical properties of hardened concrete and the rheological 
properties of fresh concrete change with the addition of fibers. In this 
paper, the mechanical properties and rheology of self-compacting 
concrete containing different percentages of steel fibers have been 
investigated. 
 
The use of self-compacting concrete provides very valuable 
advantages in construction, including the reduction of permeability 
due to the high volume of fine particles in the mixture, better 
ductility: due to the reduction of modulus of elasticity of self-
compacting concrete compared to normal concrete It has a relatively 
higher ductility[4] Longer life of molds due to less pressure applied to 
the molds (up to about 51% due to lack of external vibration increases 
the life of molds[5] Construction in a shorter time due to higher 
density and Use of filler in comparison with ordinary concretes to 
gain strength. 
 
 The initial occurs faster and the possibility of rapid operation of the 
structure and efficiency in production is provided [4] On the other 
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hand, the use of mineral additives and industrial waste pozzolani has 
improved the mechanical properties of concrete durability[5]. 
 
Wind ash is a material obtained from the extraction of flue gases from 
coal and non-plastic and fine silt fuels and has pozzolanic properties 
that are effective in improving the properties of concrete [6] Wind ash 
is one of the waste materials of thermal power plants. OH et al[7] by 
reducing 05% of cement consumption with control ash. 
 
The permeability was 51% compared to control concrete. Sadr 
Mumtazi et al[8] have reported a reduction in corrosion rate of 01% by 
replacing 01% of 4-bed ash and the percentage of nanosilica in self-
compacting concrete. Koning et al. [0] and Hauke et al. [9] reported that 
self-compacting concrete containing different amounts of fly ash has 
the ability to achieve high strengths. Previous studies have shown 
that the use of mineral air additives such as air ash and kiln slag can 
increase slump at no cost[10] Also, the use of air ash improves the 
rheological properties and reduces the cracking potential of 
concrete[11] The use of air ash requires cement, fine fillers and sand 
Reduces the fact that the above items are required for the production 
of self-compacting concrete in large quantities[12] In high-volume fly 
ash concretes, which have replaced about 61% by weight of cement 
with fly ash, excellent mechanical properties and durability have been 
reported[13]. 
 
Fiber concrete has good properties such as high ductility, excellent 
strength, energy absorption and cracking stability, which is why it has 
many applications for it[14] In general, the addition of steel fibers 
improves the strength properties And the ductility of the concrete is]. 
[06 But the amount of fibers added to the concrete mix must have a 
specific and optimal amount. According to studies, adding a 
percentage of [07] 0.1% to one [15] steel fibers to concrete with the aim 
of creating isotropic conditions and reducing fragility weakness[16] 
control and preventing the growth of concrete cracks [17] and 
increasing tensile strength, flexural strength and stiffness by stress 
transfer across the cross section of a crack[18]] If the fibers are ribbed, 
the process will be in the form of a conflict between the fibers and the 
matrix. When the matrix is cracked, the stress is divided between the 
fibers and the matrix, and since then the total stress is increasingly 
transferred to the fibers] [88]. The results obtained in some studies 
show that the compressive strength of fibrous concrete due to fibers 
not only does not improve but also in cases where the density is not 
placed properly due to the creation of voids in the concrete, also 
reduces the strength]. [81 However, in the study of Karihaloo and [19] 
Vriese, an 80% increase in compressive strength and in the study 
Sun et al. [20] A 00% increase in high fiber volume samples has been 
reported. On the other hand, an 80% increase in compressive strength 
when using hooked steel fibers has been found in some studies. 
[Siddique. [21 et al.] [22] It will have resistance that can be considered 
as the air trapped in concrete. Also by increasing the percentage of 
fibers the density decreases and the permeability increases. 
 
2. Mechanical properties 
 
In 2013, Abbas Al-Amiri investigated the effect of steel fibers on some 
mechanical properties of self-compacting concrete [23]. 
 
In this research, 6 mixing schemes presented in Table 1 has been used. 
Consumable concrete is a type of self-compacting concrete without 
fibers and fibers with percentages of 0.5-0.75-1-1.5. sample was used 
to calculate the compressive strength with dimensions of 150*150 mm 
according to the regulation [24] IQS: 349-1882. Also 6 sample of 
cylinders with a diameter of 110 mm and height 211 mm is used 
according to IQS Regulations [25]: 293-1881. 
 
In 2111, Ahmed et al. Investigated the effect of steel fibers on the 
mechanical properties of self-compacting concrete [26] Consumable 
concretes were self-compacting without fibers and fibers with 
percentages of 1%, 3% and 5%. 5 sample to calculate the compressive 
strength with dimensions 150*150 mm is used according to IS [27] 
standard. To evaluate the tensile strength, 1 cylinder with a diameter 
of 111 mm and a height of 300 mm according to the standard [28] IS: 
1911-1888 was used.  
 
The results of the experiments of the above researchers are shown in 
Table 3 and Figure 1. 
 
 
 

Table 1. Mix design alameri 
 

cement Sand gravel LSP sp Fiber(5) 
430 840 675 130 4.5 0 
430 840 675 130 4.5 0.5 
430 840 675 130 4.5 0.75 
430 840 675 130 4.5 1 
430 840 675 130 4.5 1.25 
430 840 675 130 4.5 1.5 

 
Table 2. Compressive strength alameri 

 
Fiber(%) 7 days 28 days 

0 27.5 35.4 
0.5 30.4 37.6 

0.75 35.6 45.2 
1 34.5 43.2 

1.25 33.3 42.5 
1.5 33.1 42.1 

 

 
Figure 1. Compressive strength 

 
Table 3. Tensile strength alameri 

Fiber(%) 7 days 28 days 
0 27.5 35.4 

0.5 30.4 37.6 
0.75 35.6 45.2 

1 34.5 43.2 
1.25 33.3 42.5 
1.5 33.1 42.1 

 

 
Figure 2. Tensile strength 

 
As can be seen in Figure 1 and Table 3, with increasing the percentage 
of steel fibers, the compressive strength of concrete at different ages 
has an upward trend. 28-day compressive strength of Abbas Al-Ameri 
samples increased by 0.75% with the addition of 51.1% of steel fibers, 
which can be said that the optimal percentage in this mixing design 
is 51.1%. While the optimal percentage in the design the mixture of 
Ahmad et al. Is 3%, which leads to an 11.8% increase in 29-day 
compressive strength. Table 4 and Figure 2 show the tensile strength 
of 5-day and 28-day fiber-reinforced concrete. In Abbas Al-Amiri 
mixing plan, by adding 1.1% of steel fibers, we see a significant 
increase in 28-day tensile strength by 32.7%. 
 
While in the mixing plan of Ahmad et al. With the addition of 3% of 
steel fibers, the tensile strength of 28 days increased by 7.82%. 
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3. Conclusion 
 
The results of this study are as follows: 
 The addition of steel fibers increases the compressive strength 

of self-compacting concrete, which is due to the fact that the 
fibers increase its capacity by bridging the breaking concrete, 
and ultimately increase its compressive and tensile strength. 

 The tensile strength of self-compacting concrete increases 
dramatically with the addition of fibers. The fibers improve the 
tensile strength by being perpendicular to the crack plate. 

 Adding steel fibers reduces the efficiency and flow of concrete. 
Also, the ability of self-compacting concrete to pass through the 
space between the rebars is greatly reduced by increasing the 
percentage of fibers. 
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