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Abstract— The aggregates and cement were replaced by the 

mixture of saw dust ash (5-12%) and coal dust (5-12%) 

respectively. The saw dust ash was used earlier for replacing 

the mixture of cement by maximum 25%. But in this project 

we are replacing the aggregate with saw dust ash and coal. 

Here as the surface area of the aggregate increases, the water 

demands increases and the strength of the concrete decreases. 

But the saw dust ash has less area as compared to that much 

volume of coal so it may increases the strength with the help 

of coal and cement. Our aim is to reduce the cost of 

construction attaining the strength by replacing the saw dust 

ash and coal dust by construction material. And after this we 

would find out the areas where the concrete (contain the saw 

dust ash and coal dust) can be used economically. 
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I. INTRODUCTION 

Concrete is a composite material composed of aggregate 

bonded together with fluid cement which hardens over time. 

In concrete, when the aggregate is mixed together with the 

dry cement and water, they form a fluid mass that is easily 

molded into shape. The cement reacts chemically with the 

water and other ingredients to form a hard matrix which 

binds all the materials together into a durable stone-like 

material that has many uses. Often, additives are included in 

the mixture to improve the physical properties of the wet 

mix or the finished material. Most concrete is poured with 

reinforcing materials embedded to provide tensile strength, 

yielding reinforced concrete. Aggregate consists of large 

chunks of material in a concrete mix, generally a coarse 

gravel or crushed rocks such as limestone, or granite, along 

with finer materials. 

Saw Dust Ash or wood dust ash is a by-product of 

cutting, grinding, drilling, sanding, or otherwise pulverizing 

wood or any other material with saw or other tool and then 

burning it. It is also the byproduct of certain animals, birds 

and insects which live in wood, such as 

the woodpecker and carpenter ant. It can present a hazard in 

manufacturing industries, especially in terms of its 

flammability. Sawdust is the main component of particle 

board. 

Coal Dust is a fine powdered form of coal, which is 

created by the crushing, grinding, or pulverizing of coal. 

Because of the brittle nature of coal, coal dust can be created 

during mining, transportation, or by mechanically handling 

coal. 

Coal is defined as a readily combustible rock 

containing more than 50% by weight of carbon. Coals other 

constituents include hydrogen, oxygen, nitrogen, ash, 

and sulfur. Some of the undesirable chemical constituents 

include chorine and sodium. 

 
Fig. 1: Saw Dust Ash 

 
Fig. 2: Coal Dust 

II. EXPERIMENTAL INVESTIGATION 

A. Workability Study 

Workability is one of the physical parameters of concrete 

which affects the strength and durability as well as the cost 

of labor and appearance of the finished product. Various 

tests for workability of concrete at construction sites i.e 

slump test, Vee-bee test, Compaction factor test. 

Slump is firstly increasing to some extinct but 

starts decreasing as we increase the coal Percentage. And 

this because of its ductile nature only. 

The compaction factor decreases as the size of the 

aggregate increases but after some time the coal dust is 

when added, the ductile and water absorption capacity 

increases the factor. But it leads to suddenly decrease the 

factor due combines effect of size of aggregate and water 

absorption capacity of coal and ductility of coal. 

The decreases in the Vee Bee consistometer time is 

because of saw dust ash as the silica, alumina and iron 

oxides percentages are increased but coal particles are 

ductile in nature. So consistometer time is firstly decreasing 

to some extinct but starts increasing as we increase the coal 

Percentage. And this because of its texture only. 

B. Compressive Strength Study 

This experimental research focuses on the effect of using 

saw dust ash and coal dust as concrete material for mass 

housing projects. This research aims to determine the effect 

of using saw dust ash and coal dust on the properties of 
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hardened concrete namely: compressive strength. Also 

included, are the effects of saw dust ash and coal dust on 

water-cement ratio, quality and size of aggregates and 

consistency of the mix. Experiments shall be conducted to 

acquire the necessary data needed in the analysis.\ 

The research concentrates on the effect of using 

saw dust ash and coal dust as fine aggregate and not on its 

properties as an aggregate. The researchers used only 

ordinary Portland Cement, which are commonly used in the 

field at present, for the specimens. This type of cement has 

low hardening characteristics. It will also cover the 

difference between the common concrete cement and 

concrete of saw dust ash and coal dust in terms of its 

properties as a fine aggregate. The specimens are tested for 

compressive strength using Universal Testing Machine 

(UTM) on its 7th, and 28th day of curing. 

We had done the test with different percentages of 

saw dust ash and coal dust for the check of the strength of 

the concrete. As we increases the percentage of the coal, the 

strength of the concrete decreases. It is because the coal is a 

ductile material and absorbs water in itself. So it decreases 

the strength. 

And in case of the saw dust the concrete gain its 

strength as up to percentage the decreases say about 5% saw 

dust ash -7% coal dust. Beside that the coal is also being 

added, it decreases the strength of the concrete as we 

increase the coal dust over 7%. 

 
Fig. 3: Compression test 

 
Fig. 3: Compressive Strength of concrete 

III. CONCLUSION AND FUTURE WORK 

A. Conclusion 

After determination the value of the results of the forgoing 

findings, the following conclusions were drawn:  

1) The use of saw dust ash and coal dust as an alternative 

fine aggregate for concrete mix decreases the water-

cement ratio depending on the amount present in the 

mixture; 

2) The use of saw dust ash and coal dust as fine aggregate 

decreases the unit weight of concrete; 

3) The use of saw dust ash and coal dust as an alternative 

for fine aggregate is not recommended for structural 

members such as columns, beams and suspended slabs; 

4) The modulus of elasticity is dependent with the 

compressive strength, and unit weight of concrete, 

hence, the saw dust ash and coal dust as fine aggregate 

decreases the value for modulus of elasticity; 

5) The use of saw dust ash and coal dust as an alternative 

fine aggregate decreases the amount of material cost 

for concrete due to replaced aggregate.; 

6) There is a positive projection in the availability of saw 

dust ash and coal dust for its demands and flexibility in 

use. 

Concrete strength is effected by many factors, such 

as quality of raw materials, water/cement ratio, coarse/fine 

aggregate ratio, age of concrete, compaction of concrete, 

temperature, relative humidity and curing of concrete. But, 

here, the strength is affected indirectly by the factors such as 

size of the aggregates, water content, type of replacement 

used, surface of the casted cube. This conventional concrete 

(5% saw dust ash -7%  coal dust) can be used for  

 temporary houses,  

 bricks used at separation of rooms 

 boundary walls 

 can be used in the roofing slab 

B. Future Scope 

The compressive strength of concrete with replacements of 

the saw dust ash and coal dust can be differently checked for 

with different proportions to gin the maximum strength of 

the concrete. 
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