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Abstract—Popularity of concrete building blocks using additives is 
increasing at a fast pace mainly due to their structural strength and 
economic viability compared to other conventional building 
materials. Industrial wastes such as fly ash and silica fume are 
excellent supplementary cementitious materials which can be 
employed to build concrete blocks due to their reactive pozzolanic 
characteristics. Moreover, the excessive consumption of sand as fine 
aggregates in construction works poses environmental degradation, 
which prompts engineers to develop blocks using alternate source in 
the context of sustainable building materials. Keeping this in mind in 
this study, concrete blocks were made by partial replacement of fine 
aggregate with fly ash and silica fume for concrete of grade M25. 
First, the optimum percentage of fly ash to be used in concrete was 
calculated by experimental analysis and then keeping the amount of 
fly ash constant the effect of silica fume was investigated by varying 
the percentage from 5 to 25%. The examined workability and 
strength characteristics of concrete mix after curing for 7 days, 14 
days and 28 days showed remarkable improvement. 

1. INTRODUCTION 

Recently, the concrete blocks containing admixtures have 
mesmerized the construction industry because of their variety, 
structural strength and cost effectiveness over other 
conventional construction materials [1,2]. Concrete is 
generally graded according to its compressive strength as per 
IS-156, 2000 and there are fifteen grades from M10 to M80 of 
concrete in the designation of concrete mix, the letter M refers 
to the concrete mix and the number refers to the specified 
characteristic strength of concrete at 28 days expressed in MPa 
[3]. Aside from grading for structural properties, many 
materials have grades to determine if they are of finish quality 
or not, which is certainly true of wood and steel. Industrial 
wastes such as fly ash and silica fume are excellent 
supplementary cementitious materials which can be employed 
to build concrete blocks of better strength [4-7]. This has an 
advantage as the use of sand is minimized by replacing sand 
with industrial waste in because the excessive consumption of 
sand as fine aggregates in construction works poses 
environmental degradation. This makes the engineers to 
realize the importance of developing blocks using alternate 
source in the context of sustainable building materials. Fly ash 
and Silica fume are industrial by-products, generated mainly 
in thermal power station and silicon metal industry. These are 

treated as an environmental pollutant. This paper reports, the 
formation of concrete blocks made by partial replacement of 
fine aggregate with fly ash and silica fume for concrete of 
grade M25. First, the optimum percentage of fly ash to be used 
in concrete was calculated by experimental analysis and then 
keeping the amount of fly ash constant the effect of silica 
fume was investigated by varying the percentage from 5 to 
25%. The examined workability and strength characteristics of 
concrete mix after curing for 7 days, 14 days and 28 days 
showed remarkable improvement. These concrete blocks find 
use in construction works and are found to be fireproof, 
vermin proof and weather proof.  

2. 2. MATERIALS AND METHOD 

2.1 Materials 

In casting building concrete blocks the main ingredients are 
cement, fine aggregate and coarse aggregate. Ordinary 
Portland cement of grade 53 (IS456-2000) cement was 
procured from JK LAKSHMI CEMENT LTD, village 
Bajitpur, Post Jarli, Jhajjar, Haryana, India and sand was 
obtained from the bank of Yamuna River flowing in Sonepat, 
Haryana, India. The sand was washed to remove clay and silt 
and then sieved through IS sieve no. 4.75 mm possessing 2.4 
Fineness Modulus. Coarse aggregate was obtained from 
construction site near the laboratory, which were sieve through 
20 mm sieve. Fly ash was obtained from thermal power 
station, Jharli, district Jhajjar, Haryana, India and silica fume 
was obtained from industrial waste of silicon industry [8]. Test 
were conducted taking M25 grade of concrete keeping water 
cement ratio 0.5(w/c) and 0.6(w/c). In this project, partial 
replacement of fine aggregate was carried out first with fly ash 
and suitable amount providing desired strength and 
workability was determined experimentally. The percentage of 
fly ash was kept constant i.e. 15% and percentage of silica 
fume was varied from 0% to 25% gradually. At least 6-8 
blocks of each composition were prepared, in which the 
percentage of silica fume was put precisely and recorded in 
table 1. 
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