
[Ozodabas *, Vol.6 (Iss.12): December 2018]                                         ISSN- 2350-0530(O), ISSN- 2394-3629(P)  

(Received: November 12, 2018 - Accepted: December 15, 2018)                             DOI: 10.5281/zenodo.2528396 

Http://www.granthaalayah.com  ©International Journal of Research - GRANTHAALAYAH [38] 

 

 

Science 

  

INVESTIGATION OF THE EFFECT OF BASALT FIBER ON SELF-

COMPACTING CONCRETE 
 

Aylin Ozodabas *1 
*1 Bilecik Seyh Edebali University Department of Civil Engineering, Bilecik, Turkey 

 

Abstract 

Self-compacting concrete is used in many application fields in construction, repair, and 

maintenance, and reinforcement. Self-settling concretes are advantageous in terms of labor and 

speed. Self-compacting concrete samples compared to the amount of binder; blast furnace slag 10 

% and 30 %, plasticizer additive 2.7 %, basalt fiber 1.6 % in samples A and 3.2% in samples B 

were used. But basalt fiber was not used in samples C. The plasticizing additive used was kept 

constant in all samples.  

Slump Flow Test, V-funnel, L-box, compressive strength, ultrasonic pulse velocity, water 

absorption and weight per unit of volume tests were performed and the obtained values were 

discussed in detail in the discussion and conclusion sections. It has been observed that the use of 

basalt fiber reduces the workability in fresh concrete but increased the compressive strength 

values. Samples basalt containing could not provide determined standard values for slump flow 

and V-funnel and L-box tests. As the use of basalt fiber increased, the viscosity in the concrete 

decreased. For the samples with 1% basalt fiber, the pressure strength values decreased by 0.5% 

compared to the samples with basalt fiber. 
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1. Introduction 

 

Self-Compacting Concrete (SCC) is a special type high performance concrete that has high fluidity 

and workability properties due to its lower water to cement ratio which leads to rapid strength 

development and high durability performances. SCC fills the framework without any vibration 

process and it can be easily placed in the dense reinforcement. This concrete minimizes and 

prevents possible mistakes such as air gaps in concrete during the placement and compaction 

process. Also, SCC shows better performances in terms of segregation and bleeding. Because of 

these advantages, it becomes one of the most popular construction materials [1]. 
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Architectural concrete is a fantastic topic. Architectural concrete is nonstructural or structural 

concrete that will be perennially exposed to view and needs special attention for this reason to 

material uniformity, forming, placing, and finishing to obtain the desired architectural and 

decorative appearance [2]. The use of slag reduced the rate of plasticizer additive [3]. The use of 

metakaolin increased the process ability of mixtures substituted in the proportional proportions 

with the superplasticizer used as a chemical additive [4]. Results highlight that self-compacting 

characteristics are maintained when recycled aggregates are utilized and their good quality 

promotes high mechanical properties [5]. The influence of nano-silica (NS), carbon nano-tube 

(CNT) and fly ash (FA) as solo, binary or ternary combination on fresh and hardened properties 

of self-compacting concretes. CNT resulted in more ductile concrete with higher energy-absorbing 

capacity [6]. To use a type of concrete, which does not need conventional curing, self-curing 

concrete can be used. The combination of those two types together provides a suitable solution for 

the curing and compacting processes. g. Curing agents reduce the water evaporation from self-

compacting concrete, and hence increase the water retention capacity of self-compacting concretes 

with sufficient hardened concrete properties [7].  In this work, a low Portland cement composition 

of SCC, with added metakaolin and fly ash (binary and ternary blended cements) was studied to 

evaluate its rheological and mechanical properties. The results show that it is feasible to produce 

low strength SCC, with the necessary fluidity and reduced binder consumption, when mineral 

additions of metakaolin and fly ash are used. This makes SCC more efficient, with important 

reductions in costs and environmental impact [8]. The degree of chloride attack is determined by 

evaluating the reduction in compressive strength split tensile strength and percentage loss of 

weight of specimen. From the test results it is observed that maximum compressive strength and 

split tensile strength were achieved for 1% of plastic fiber [9]. 

 

The application of byproducts or waste materials as cement substitutes in SCC can enhance its 

mechanical performance. Rice husk ash (RHA) is one of the highly reactive byproducts. The 

pozzolanic performance of RHA due to high silica content makes it a suitable supplementary 

cementitious material for being used in SCC. The test results showed that the workability of SCC 

containing RHA is decreased by increasing the RHA replacement ratio. On the contrary, 

compressive strength, modulus of elasticity, and splitting tensile strength increase with increasing 

the percentage of RHA up to 5% replacement [10]. 

 

While the basalt fibers are produced, the temperature during the filming of the fibers also has a 

significant effect on the mechanical properties to be obtained. The tensile strength of the fiber 

obtained from the fibers obtained as the temperature increases for the 1200-1400 ° C range tends 

to increase from 1.5GPa to 2.9GPa [11]. The use of basalt fiber in the production of self-

compacting concrete (SCC) has been studied to identify how the fresh and hardened properties of 

SCC are affected by the addition of fiber. The results reveal that the use of basalt fiber decreases 

the workability but improves the mechanical properties of SCC. Whereas, the highest compressive 

strength (91.15 MPa) is obtained from the samples containing the fiber content of 0.1% for the 

utilized fiber lengths of 12 mm and 24 mm. The resulted compressive strength of these samples 

are about 9.5% higher than the control sample [12].  

 

In this study, the effect of basalt fiber on self-compacting concrete was investigated. 
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2. Materials and Method 
 

2.1. Aggregate 

 
Crushed stone was used as aggregate. The sieve ranges are selected as 0-5, 5-12 and 12-22 mm. 

 

2.2. Cement 

 
CEM I 42.5 class Portland cement supplied from Bilecik Sançim cement plant was used as cement. 

 

2.3. Chemical Additive 

 
High water reducer, hyper plasticizer "Glenium C 303" was used as chemical additive. It was 

obtained from Sika Building Chemicals Incorporated Company. 

 

2.4. Blast Furnace Slag 

 

The blast furnace slag obtained from the Karabük Karçimsa cement plant was used. 

 

2.5. Basalt Fiber 

 
The chopped basalt fiber obtained from the Dost chemical company was used. 

 

2.6. Concrete Samples Preparations 

 

Concrete mixture calculation was made according to Turkish standard 802. The mixing ratios are 

given in Table 1. 

 

Table 1: Concrete mixing ratios 

 Cement  Fine 

Aggregate 

Coarse 

Aggregate 

Water Chemical 

Additive 

Blast 

Furnace 

Slag 

Basalt 

Fiber 

A 10 % 3810 5920 8030 1820 114 423 69,75 

A 30 % 2960 5920 8030 1820 114 1269 69,75 

B 10 % 3810 5920 8030 1820 114 423 139,5 

B 10 % 2960 5920 8030 1820 114 1269 139,5 

C 10 % 3810 5920 8030 1820 114 426 0 

C 30 % 2960 5920 8030 1820 114 1269 0 

 

2.7. Experiments  

 

2.7.1. Slump Flow Test 

 
Slump flow test was made according to Turkish Standard TS EN 12350-5. 
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2.7.2. V Funnel Test 

 
V funnel test was made according to Turkish Standard TS EN 12350-9. 

 
2.7.3. L Box Test 

 
L box test was made according to Turkish Standard TS EN 12350-10. 

 

2.7.4. Compressive Strength Test 

 
Compressive strength test was made Turkish Standard TS EN 12390-3. 

 

2.7.5. Ultrasonic Pulse Velocity Test 

 
Ultrasonic pulse velocity test was made Turkish Standard TS EN 12504-4. 

 

3. Results and Discussion 

 

3.1. Results of Experiments 

 
According to TS EN 12350-5, the spreading speed of fresh concrete should not be less than 2 

seconds and no more than 5 seconds. As a result of the tests carried out according to these 

conditions, the control samples gave the results which were suitable for the conditions, but the 

workability decreased and the result was negative as seen in Table 2 in the samples using basalt 

fiber. 

 

Table 2: Slump flow test 

 
According to TS EN 12350-9, fresh concrete must flow in the range of 9-25 sec. According to TS 

EN 12350-9, fresh concrete must flow in the range of 9-25 sec. It has been observed that all 

samples provide the conditions. In addition, 10% blast furnace slag concrete produced better 

results than 30% blast furnace slag concrete and increased blast furnace slag rate gave negative 

results. The results are given in Table3. 
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Table 3: V Funnel test 

 
According to TS EN 12350-10 H2 / H1: 1, 0.5% basalt fiber samples were partially better than 1% 

basalt samples. However, the values were below the standard value and as a result of the basalt 

fiber negatively affected the performance of fresh concrete and the results are shown in Table 4. 

 

Table 4: L Box test 

 
As a result of the tests carried out according to TS EN 12390-3, higher compressive strength values 

were obtained with 0.5% basalt fiber concretes compared to 1% basalt fiber concretes. The results 

are given in Table5. 

 

Table 5: Compressive strength 

 
As a result of the experiments carried out according to TS EN 12504-4, it was observed that the 

sound velocity of the samples used in the basalt fiber was spread more slowly. The increase in the 

use of basalt fiber has slowed the spread of sound velocity. As a result, the sound velocity of the 
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samples using 1% basalt fiber was found to be better than the samples with 0.5% basalt fiber. The 

results are given in Table 6.  

 

Table 6: Ultrasonic pulse velocity test 

 
 

Water absorption test results showed better results in basalt samples. Samples with low percentage 

of blast furnace slag and basalt fiber ratio have better water absorption values than other samples. 

Water absorption values are given in Table 7. 

 

Table 7: Water absorption test 

 
It was determined that the unit weight of the basalt fiber concretes was very high. The results are 

shown in Table 8. 

 

Table 8: Weight per unit of volume 
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Samples with basalt fiber content could not provide a 50 cm diameter width representing the 

standard spreading time T 50 and the V funnel flow time. In the standard cure conditions, it was 

observed that 28 days compressive strength values of basalt fiber reinforcement decreased 

according to the control samples. Ultrasonic speed measurement results showed a positive result 

in contrast to compressive strength. After 28 days of curing, the samples containing basalt fiber 

gave better values than the control samples. 

 

4. Conclusions 
 

• As a result of the slump flow and V-funnel tests, the best values were obtained from the 

witness sample C 10%. The best value obtained as a result of the L-box test was sample B 

30%. 

• The best compressive strength was obtained from the blast furnace slag witness sample 

with C% 30 content. 

• The best ultrasonic pulse velocity test result was obtained witness sample C10% with the 

blast furnace slag containing. 

• The best water absorption value was obtained from the blast furnace slag sample with A 

%10. 

• In unit volume weight tests; sample B 10%, with a maximum unit weight, the lowest 

sample weight is C, which is 10%. 

• As a result of the studies and experiments, it was observed that the basalt fibers decreased 

the workability of the fresh concrete and increased the compressive strength values. 
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