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Abstract: In this review study the usage of three different kinds of constructional materials was discussed in detail. The three 
materials comprised of Ground Granulated Blast Furnace Slag, fly and polypropylene fiber. Ground Granulated Blast Furnace 
Slag is basically the slag derived after the quenching process of iron slag produced during the processing of iron in iron 
industry. Fly ash is the waste generated from the coal processing industries and is mainly used in the road constructions works. 
Polypropylene fiber is a synthetic fiber that has very high tensile strength and flexural strength. This fiber is also known as 
synthetic fiber as it is mainly used in the synthetic industry.  
Depending upon the results of previous studies over the usage of these materials various conclusions has been drawn which are 
as follows.  
The results of studies related to the usage of Ground Granulated Blast Furnace Slag as partial replacement of cement concluded 
that the most optimum usage percentage of Ground Granulated Blast Furnace Slag as partial replacement of cement was found 
to be between 20 percent and 30 percent and beyond this limit the strength of concrete was decreasing.  
The past studies related to the usage of fly ash as partial replacement of cement shoed that the most optimum usage percentage 
of fly ash was found to be between 15 percent to 20 percent and beyond this percentage the strength parameters of concrete such 
as compressive strength, flexural strength and split tensile strength starts declining up to a greater extent. The studies related to 
the usage of polypropylene fiber showed that the usage of this fiber increases the compressive strength of soil and the most 
optimum results were found between 1.0 percent to 1.5 percent usages of polypropylene fiber. Above this percentage there will be 
negative effect on the strength aspects and the compressive strength starts declining. 
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I. INTRODUCTION 
A. General 
Concrete is found to be most used constructional material in the world. It is mainly composed of cement, natural fine aggregate and 
natural coarse aggregate. All these constituents of concrete are mainly derived from different sources but day by day it has been 
seen that some other alternative materials can also be used for the production of concrete.  
The strength aspects of the concrete completely depends upon the percentage, type  and properties of its constituent materials , so 
therefore the strength of the concrete can be improved by using some other supplementary cementitious materials. In this research 
work different waste materials were studied so as to determine some other waste materials for enhancing the strength parameters of 
the concrete.  
Mainly three materials were discussed in detail that includes ground granulated blast furnace slag that is derived from the iron 
processing industry, then fly ash which is derived from the coal processing industries and polypropylene fiber. 

B. Ground Granulated Blast Furnace Slag 
Ground Granulated Blast Furnace Slag of GGBS is mainly the waste slag produced during the processing of iron in the iron 
processing industry. Ground Granulated Blast Furnace Slag in general aspects is a white powdered form slag that has very high 
tensile strength and compressive strength. It can be utilized to enhance the properties of both soil as well as concrete and its 
composites. It is mainly obtained after the quenching of hot iron slag done with the help of either water or steam. 
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Figure. Ground Granulated Blast Furnace Slag 

https://www.alibaba.com/product-detail/Ground-Granulated-Blast-Furnace-Slag-GGBS_62475976867.html 

C. Fly Ash 
Fly ash is basically the waste generated from the coal processing industries. This waste is then either used for some constructional 
purpose or dumped in the open space. The dumping of this waste fly ash is very much hazardous from the environmental point of 
view so an alternative of dumping should be determined so as to reduce impact over the environment. Fly ash is generally of 2 
major types that is class f fly ash and class c fly ash depending upon the percentage of the chemical composition of the fly ash. 

 
Figure. Fly Ash 

https://www.carboncure.com/concrete-corner/the-future-of-fly-ash-in-concrete/ 
 
D. Polypropylene Fiber 
Polyprylene is synthetic fiber whose monimer mer is propylene. It is a lined assembly grounded on the monomer CnH2n. It is mass-
produced from propylene gas in existence of a substance such as titanium chloride. Alongside Polyprylene is a by-product of oil 
decontaminating measures. Most polypropylene employed is highly crystalline and geometrically even (i.e. isotactic) opposite to 
amorphous thermoplastics, such as polystyrene, PVC, polyamide, etc., which radicals are placed randomly (i.e. ataxic). 

 
Figure. Polypropylene Fiber 

https://www.indiamart.com/proddetail/polypropylene-fibers-2475811388.html 
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II. LITERATURE REVIEW 
A. (Xie, Wang, Rao, Wang, & Fang, 2019) 
In this research work three materials were used in combined form so as to improve and enhance the strength aspects of the concrete. 
Recycled concrete aggregate was used as replacement of natural coarse aggregate, ground granulated blast furnace slag was used as 
partial replacement of ordinary Portland cement and fly ash was used as partial replacement of ordinary Portland cement. Recycled 
concrete aggregate was used at 100 percent replacement percentage. ground granulated blast furnace slag was used at 25 percent, 50 
percent, 75 percent , in combination with fly ash that is replacement at 25 percent, 50 percent, 75 percent. Depending upon the 
mixes and the combinations, several concrete specimen were prepared and then cured for seven days, fourteen days, twenty eight 
days and fifty six days. Then all the samples were dried properly in order to remove all kind of moisture content from it. Then 
several tests were performed and the test results showed that the maximum strength was observed at 50 percent usage of ground 
granulated blast furnace slag and 50 percent usage of fly ash when used in combined form. 

B. (V. R. P. Kumar, Gunasekaran, & Shyamala, 2019) 
In this research work coconut shell coarse aggregate and ground granulated blast furnace slag was used in combined form for 
improving and enhancing the strength parameters of the conventional concrete. Coconut shell coarse aggregate was used as 
replacement of coarse aggregate and ground granulated blast furnace slag was used as partial replacement of ordinary Portland 
cement. Coconut shell coarse aggregate was used at 100 percent and ground granulated blast furnace slag was used art different 
percentages such as 0 percent, 5 percent, 10 percent, 15 percent and 20 percent. Both ground granulated blast furnace slag and 
coconut shell coarse aggregate was used in combination with each other not separately.  After this several cubes, beams and 
cylinders were casted and the cured for 7 days and 28 days. After proper curing all the samples were then tested for compressive 
strength test, flexural strength test and split tensile strength test. The test results showed that the maximum strength was obtained at 
15 percent usage of ground granulated blast furnace slag and 100 percent usage of coconut shell coarse aggregate when used in 
combination with each other. 

C. (Tavasoli, Nili, & Serpoush, 2018) 
In this experimental work ground granulated blast furnace slag and silica fume were used in combined form as well as in separate 
for predicting the strength aspects of the conventional concrete or normal concrete. Both ground granulated blast furnace slag and 
the silica fume were used as partial replacement of cement at different percent. First ground granulated blast furnace slag was used 
at 0 percent, 30 percent, 50 percent, 65 percent and 80 percent, to predict the most optimum percentage of ground granulated blast 
furnace slag to be used as partial replacement of cement. From the test results it was found that at 50 percent replacement usage 
strength aspects were maximum. After this 50 percent of ground granulated blast furnace slag was used in combination with silica 
fume at 5 percent, 1o percent and 15 percent. Then several samples were prepared and the results conclude that in combined form 
the maximum strength was obtained at 50 percent usage of ground granulated blast furnace slag and 5 percent usage of silica fume. 

D. (P. Kumar, Pankar, Manish, & Santhi, 2018) 
In this experimental research work related to concrete, ground granulated blast furnace slag and metakaoline were used in 
combination with each other to enhance the strength aspects of the concrete. Both ground granulated blast furnace slag and 
metakaoline are supplementary   cementitious materials so were mainly used as partial replacement of ordinary Portland cement. 
Ground granulated blast furnace slag was used at 20 percent, 50 percent and at 80 percent and similarly metakaoline was used at 20 
percent, 50 percent and 80 percent. Alkaline hydroxide and silicate solution were also used to improve the overall strength aspects 
of the concrete samples. After this several cube, beams and cylinder were casted depending upon the compressive strength test, 
flexural strength test and split tensile strength test respectively. The test results showed that the maximum strength was obtained at 
50 percent usage of ground granulated blast furnace slag and 50 percent usage of metakaoline. 

E. (Vijaya Bhaskar Reddy & Srinivasa Rao, 2016) 
In this investigational study, micro silica and ground granulated blast furnace slag were used in combination with each other so as to 
improve the strength and engineering properties of the conventional concrete. For achieving this goal, both micro silica and ground 
granulated blast furnace slag were used as partial replacement of ordinary Portland cement in combinations with one another. Micro 
silica was used at 0 percent, 5 percent, 10 percent and 15 percent whereas ground granulated blast furnace slag was used at 20 
percent, 30 percent, 40 percent and 50 percent. After this several samples were prepared and all the samples were tested for 
compressive strength test of concrete. The test results concluded that the maximum strength was  obtained at 40 percent usage of 
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ground granulated blast furnace slag and 10 percent usage of micro silica when both these were used in combinations with one 
another. 

F. (Saboo, Shivhare, Kori, & Chandrappa, 2019) 
In this research study, metakaoline and fly ash were mainly used to enhance the strength and durable properties of the normal 
concrete. For achieving this goal, first both the materials were collected from the nearest available source and the tested for its 
physical and chemical properties. After this both the materials were used as partial replacement of ordinary Portland cement. 
Metakaoline was used at lower percentages of 0 percent, 1 percent and 2 percent, while fly ash was used at higher percentages from 
0 percent to 20 percent at an increment of 5 percent in each case respectively. After this several cubes were casted and compressive 
strength test was performed over it. The test results of the compressive strength test showed that the maximum strength was 
achieved at 2 percent usage of metakaoline and 20 percent usage of fly as when used in combination with each another as 
replacement of cement. 

G. (Matos, Foiato, & Prudêncio, 2019) 
This research work deals with the production of self-compacting concrete with the usage of fly ash and some chemical in the normal 
conventional concrete. For achieving this goal 2 different kind of fly ash were used that was class f fly ash and class c fly ash. Both 
the types of fly ash were used as partial replacement of ordinary Portland cement. Chemicals used for the research were sodium 
acierate. Both types of fly ash were used from 40 percent to 60 percent, at an increment of 5 percent in each case respectively that 
means usage was done at 40 percent, 455 percent, 50 percent, 55 percent and 60 percent. The test results for the formation of self-
compacting concrete using fly bash showed that the compaction using fly ash was enhanced using both types of the fly ash and the 
most optimum percentage was conclude to be 45 percent for both types of fly ash. 

H. (Tošić, Marinković, Pecić, Ignjatović, & Dragaš, 2018) 
In this research work recycled concrete aggregate and fly ash was mainly used to improve the strength aspects of the concrete and to 
utilize this waste materials in concrete as a constructional material. Recycled concrete aggregate was used as partial replacement of 
the natural coarse aggregate and the fly ash was used as replacement of the ordinary Portland cement. Recycled concrete aggregate 
was used at 50 percent and 10 percent, while fly ash was used from 0 percent to 20 percent at an increment of 5 percent in each case 
that is it was mainly used at 0 percent, 5 percent, 10 percent, 15 percent and 20 percent. Then depending upon the percentages of 
Recycled concrete aggregate and fly ash several specimen were casted and after curing were tested for compressive strength test and 
flexural strength test. The test results showed that the maximum strength was obtained at 15 percent usage of fly ash and 100 
percent usage of recycled concrete aggregate when used in combined form. 

I. (Nath, Sarker, & Biswas, 2018) 
In this research work fly ash was mainly used as partial replacement of ordinary Portland cement. This research work was mainly 
carried out in marine environment so as to predict the behavior of concrete under marine conditions. Basically fly ash was used as 
partial replacement of ordinary Portland cement at 10 percent, 20 percent, 30 percent and 40 percent and then tested in marine 
environment. For achieving this, first several cubes, beams and cylinders were casted and the cured for 3 days, 7 days, 14 days and 
28 days. Then all the samples were dried properly so as to remove extreme moisture concrete from it. After this the concrete was 
kept in marine conditions like container so as to predict its strength parameters under marine conditions after this the samples were 
taken out and then tested compressive strength test, flexural strength test and split tensile strength test. The test results showed that 
the maximum strength was achieved at 20 percent usage of fly ash under marine conditions. 

J. (W. Wang, Lu, Li, & Li, 2017) 
In this research work fly ash was mainly used to enhance the strength aspects of the conventional concrete. Fly ash was mainly as a 
waste from the coal processing industry and then used in concrete as replacement of ordinary Portland cement. Fly as mainly used 
as partial substitution of ordinary Portland cement at 0 percent, 5 percent, 10 percent, 15 percent, 20 percent, 25 percent and 30 
percent. For achieving the main goal first several specimens were casted and then cured for three days, seven days, fourteen days 
and twenty eight days. After proper curing all the samples were dried in oven so as to remove moisture content from it. After drying 
it was tested for flexural strength test and split tensile strength test. The test results of both flexural strength test and split tensile 
strength test showed that the maximum strength was achieved at 20 percent usage of fly ash and beyond this limit the flexural 
strength and split tensile strength was decreasing rapidly. 
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III. CONCLUSIONS 
A. General 
In this review study the usage of three different kinds of constructional materials was discussed in detail. The three materials 
comprised of Ground Granulated Blast Furnace Slag, fly and polypropylene fiber. Ground Granulated Blast Furnace Slag is 
basically the slag derived after the quenching process of iron slag produced during the processing of iron in iron industry. Fly ash is 
the waste generated from the coal processing industries and is mainly used in the road constructions works. Polypropylene fiber is a 
synthetic fiber that has very high tensile strength and flexural strength. This fiber is also known as synthetic fiber as it is mainly 
used in the synthetic industry. Depending upon the results of previous studies over the usage of these materials various conclusions 
has been drawn which are as follows. 

B. Ground Granulated Blast Furnace Slag 
The results of studies related to the usage of Ground Granulated Blast Furnace Slag as partial replacement of cement concluded that 
the most optimum usage percentage of Ground Granulated Blast Furnace Slag as partial replacement of cement was found to be 
between 20 percent and 30 percent and beyond this limit the strength of concrete was decreasing. 

C. Fly Ash 
The past studies related to the usage of fly ash as partial replacement of cement shoed that the most optimum usage percentage of fly 
ash was found to be between 15 percent to 20 percent and beyond this percentage the strength parameters of concrete such as 
compressive strength, flexural strength and split tensile strength starts declining up to a greater extent. 

D. Polypropylene Fiber 
The studies related to the usage of polypropylene fiber showed that the usage of this fiber increases the compressive strength of soil 
and the most optimum results were found between 1.0 percent to 1.5 percent usages of polypropylene fiber. Above this percentage 
there will be negative effect on the strength aspects and the compressive strength starts declining. 
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