
International Journal of Research Publication and Reviews Vol (2)  Issue (8) (2021) Page 1558-1563 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

 

 

Partial Replacement of Fly Ash, GGBS, Silica Fumes with Cement by 

Adding Glass Fiber in Pervious Concrete 

Challapalli Pavani
a
 , Dr. N. Victor Babu

b
* 

a
Civil Engineering, M.Tech Student, Baba Institute of Technology and Sciences, Visakhapatnam 

b
Civil Engineering, Professor, Baba Institute of Technology and Sciences, Visakhapatnam 

 

 

A B S T R A C T 

Concrete is a combination of different materials due to its versatility, durability, sustainability, and economy it is used as a 

construction material. As concrete is prepared by using enormous amount of natural resources which turns to produces significant 

quantity of construction and demolition waste (CDW). The impervious nature of the conventional pavement systems has resulted 

in increased storm water runoff quantity that has stemmed in a large volume of first flush containing unacceptable level of 

pollutants, and unwarranted flash floods. Moreover, the treatment of first flush requires large detention basins and purification 

plants before it is discharged into the natural water bodies. In addition, problems such as decreased groundwater recharge, 

hydroplaning surfaces, and non-skid resistant wearing courses is virtuous of the impervious pavement systems.             
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1. INTRODUCTION 

This chapter discusses about the sustainable of pervious concrete which means how fibers are used as an addition of cement and how they improve the 

properties and strength of pervious concrete by using pozzolanic materials with different fine aggregate and glass fiber ratio. 

1.1. Concrete: 

Concrete is a mixture of paste and aggregates, or rocks. The paste, composed of Portland cement and water, coats the surface of the fine (small) and 

coarse (larger) aggregates. So, concrete is the favorite choice as a construction material among civil engineers around the world for a long time. It is 

preferred for its better performance, longer life and low maintenance cost. It is difficult to find an alternate material for  construction which is as suitable as 

that of such material form durability and economic point of view. The quantity of the water plays an important role in the preparation of concrete. 

Impurities in water may interfere the setting of the cement and may adversely affect the strength properties.  

Acknowledgements, References, Appendix. Collate acknowledgements in a separate section at the end of the article and do not include them on the 

title page, as a footnote to the title or otherwise. 

 

1.2 Sustainable concrete 

Sustainable concrete is a concrete capable of being maintained at a steady level without exhausting natural resources or causing severe ecological 

damage. With the wave of sustainability also impacting the construction industry, scientist and engineers throughout the world are looking for sustainable 

and reusable construction materials. One such material is pervious concrete (PC). Pervious concrete is composited of cement, coarse aggregates, 

pozzolanic materials and fibers and small ratio of fine aggregates. 

 

1.3 Pozzolanic materials 

Pozzolanas are materials containing reactive silica which in themselves possess little or no cementitious value but which combine with lime in finely 

divided form in the presence of water to produce cementing compounds. Some of the pozzolanic materials that are used in this study. 
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1.3.1 Fly Ash 

Fly ash is finely divided ash resulting from the burning of pulverized coal or lignite in boilers. The fly ash obtained from lignite isconsidered superior 

because of its higher lime content. Fly ash is a waste product and today, it is available in all parts of India. 

 

1.3.2 GGBS 

To produce GGBS, this granulated blast furnace slag is dried and ground to a fineness similar to that of Portland cement. Civil and marine operates 

five slag grinding plants, located across England and Wales. Each is a sophisticated production facility, capable of processing up to half a million tonnes a 

year, to accurately controlled fineness. GGBS is normally used in combination with Portland cement. The GGBS and cement are a dded into the concrete 

mixer as separate constituents. 

 

1.3.3 Silica fume 

Silica fume is a byproduct of producing silicon metal or ferrosilicon alloys. One of the most beneficial uses for silica fume is in concrete. Because of 

its chemical and physical properties, it is a very reactive pozzolan. Concrete containing silica fume can have very high strength and can be very durable 

 

1.4 Fibers 

The concept of using fibres as reinforcement is not new. In ancient times horsehair was used in mortar and straw in mud bricks. In 1900s asbestos 

fibres were used in concrete. But asbestos was discouraged due to detection of health risk. In 1963 Romualdi and Botson published their classic paper on 

FRC. After that new material like steel, glass and synthetic fibres replaced asbestos in concrete. Research is still in progress on this technology. FRC is 

considered one of the greatest advancement in the construction engineering. 

1.4.1. DIFFERENT TYPES OF FIBRES 

1. SFRC - Steel Fiber Reinforced Concrete 

2. GFRC - Glass Fiber Reinforced Concrete 

3.SNFRC-Synthetic Fiber Reinforced Concrete 

4. NFRC - Natural Fiber Reinforced Concrete 

 

II.LITERATURE REVIEW 

 

Anush et al. [1] In the last few years, the use of pervious concrete as a pavement material in low-volume road applications has gained significance due 

to its encouraging environmental aspects. This paper reviews the state-of-the-art relevant to pervious concrete research and practices. The investigations 

on mechanical-hydrological-durability properties of pervious concrete performed in various studies have been reviewed. The storm water purification 

efficiency of pervious concrete has been documented. 

 

B. Radha Kiranmaye et al. [2] Conventional Portland cement Concrete is commonly used for pavement construction. The impervious nature of the 

concrete pavements contributes to the increased water runoff into the drainage system, over-burdening the infrastructure and causing excessive flooding in 

built-up areas. Pervious concrete is a special type of concrete with a high porosity used for concrete pavement applications that allows water from 

precipitation and other sources to pass directly through, thereby reducing the runoff from a site and allowing ground water recharge. 

 

Pankaj R. Teware1, Shrikant M. Harle[3] Now a days the concrete industry is constantly looking for supplementary cementious material with the 

objective of reducing the solid waste disposal problem and economic in cost. The Fly ash and Ground granulated blast furnace slag (GGBS) are among the 

solid wastes generated by Thermal power plant and iron manufacturing industry. To overcome from this crisis, partial replacement of cement with Fly ash 

and GGBS can be an economic alternative. And the cement is partially replaced with Fly ash and GGBS by 10%, 20% up to 30%. 

 

III.EXPERIMENTAL INVESTIGATION 

The details of preliminary program in terms of material properties, and its testing procedures, mix design discussed in this chapter 

3.1 Cement 

Cement is a fine, grey powder. It is mixed with water and materials such as sand, gravel crushed stone to make a concrete. The ordinary cement 

contains two basic ingredients namely argillaceous and calcareous. In argillaceous materials, clay predominates and in calcareous materials calcium 

carbonate predominates. Ordinary Portland cement of grade – 53 (KCP cement) conforming to Indian standards (IS: 12269-1987) has been used in the 

present study. 

 

S.NO Description of test IS codes 

1 Specific Gravity IS 4031-1988(part-11) 

2 Fineness IS 4031-1996(part-1) 
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3 

Compressive strength (Mpa) for 28 

38. 

38 37.42  

37 

36 35  

35 34.5  

0. 0.4 

W/C 

0. 0. 

3 Standard consistency IS 4031-1988 (part-4) 

4 Initial Setting time IS 4031-1988 (part-5) 

5 Final setting time IS 4031-1988 (part-5) 

6 Compressive strength IS 4031-1988 (part-6) 

 

 

Fly Ash: - Fly ash, a finely divided ash emitting from the burning of pulverized coal or lignite in boilers, is considered to be superior because of its 

higher lime content. Fly ash a waste product of coal industry is available in plenty in India.  

GGBS:- GGBS (granulated blast furnace slag) is dried and ground to a fine powder like OPC and then it is mixed with OPC. The appropriate mixture 

of GGBS and cement treated as another constituent is added to the concrete mixture to meet the technical necessity for any desired application  

Silicafume:- “Silica fume, a byproduct of producing silicon metal or ferrosilicon alloys, is very useful in concrete due to its chemical a nd physical 

properties. The concrete consisting of silica fume can posses high strength and durability as silica fume is a very reactive pozzolan” 

Fine Coarse aggregate: Fine aggregate used in this study is locally available river sand of Zone II compiling to IS 383:1970. “The specific gravity, 

water absorption and fineness modulus of fine aggregate used have been 2.55, 0.806% and 2.58 respectively.” Locally obtained coarse aggregate from 

local quarry has been used in this study. The specific gravity, Bulk density and Water absorption used have been 2.9, 1738 kg/m3 (compacted), 1512 

kg/m3 (loosely packed) and 0.502% respectively. 

 Water: The chief ingredient in the manufacture of concrete is water which chemically reacts with NaOH (Sodium Hydroxide) pellets in this study. As 

the binding strength of concrete mainly depends upon the quality and quantity of water, the water without impurities has to be used to get the desired 

results.  

Super Plasticizer In order to enhance the workability of the pervious concrete, conplast SP 430 super plasticizer obtained from FOSROC 

Constructive Solution Company is used in this study. The use of super plasticizer in pervious concrete considerably reduces the quantity of water required. 

In this study, 3% of conplast, a brown liquid, is added to the total binder material.   

Glass fiber Glass fiber, a modern introduction in the making of fiber concrete, is found in fiber glass insulation, so as to reinforce the concrete. The 

adding of glass fiber helps concrete insulate, strengthen, “prevent the concrete from cracking over time because of mechanical or thermal stress. Besides 

these, the glass fiber does not interfere with radio signals as the steel fiber reinforcement does.”  

Test details 

A. Compressive Strength Test  

Compressive strength of hardened concrete is the very important among all properties. The compressive strength test was carried out using 200 tons 

CTM. Testing procedure followed as per IS 516:1959.  

B. Split tensile Strength Test  

“The concrete is very weak in tension due to its brittle nature and is not expected to resist the direct tension. The concrete develops cracks when 

subjected to tensile forces. Thus, it is necessary to determine the tensile strength of concrete to determine the load at which the concrete member may 

crack. 

 

IV. RESULTS AND DISCUSSION 

 

Compressive strength values for different W/C. 
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CONCLUSIONS 

The results from a wide experimental campaign carried out for evaluating the most important physical and mechanical properties like split tensile, 

compressive strength of PC30 with and without pozzolanic materials for different replacement of fine aggregates with coarse aggregates. The main test 

variables of concrete have been produced by replacing (0%, 5%, 10%and 15%) given amounts of fine aggregates with coarse aggregate concrete and by 

adding fly ash and Silica fume and GGBS in partial replacement of Cement. 

 

Based on results and discussions following conclusions were made.  

 A significant reduction of workability. 

 A progressive addition in both split tensile and compressive strength by increasing the percentage of fine aggregates and pozzolanic materials 

in mix.  The inclusion of fine aggregate content in the specimen 

  Increases the density and increase the pozzolanic materials addition.  The addition of fly ash and silica fume and GGBS in the mixtures 

enhances the split tensile strength and compressive strength performance of the concrete. 

 The addition of Fly ash and silica fume and GGBS in the mixtures improves strength.   

 The split tensile strength and compressive strength increases even after adding pozzolanic materials.  

 Due to increase of fine aggregate content. For all replacement levels of PC with other mixes goes on decreasing in strength when compared 

with parent grade ofM30.  Compressive and split tensile strength slightly increased by adding glass fibers to the all mixes.  
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