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Abstract: Concrete manufacturing units are amongst biggest 

users of natural reserves due to sutability of concrete 

producing units are under serious danger. The 

environmental and budget constrain problems is the largest 

concern concrete manufacturing units having now a days. In 

this review paper, the problems of environmental and 

economic interests are displayed by the use of saw dust ash 

as supplementary material instead of fine aggregate, cement, 

admixtures in concrete. Sawdust ash (SDA) generated from 

saw mills and rice mills are mostly gathered to landfills for 

dumping. Using of SDA in concrete is a very useful way for 

cost saving on waste dumping sites and managing and 

saving of natural reserves. This paper reviews the alternate 

way of using sawdust ash as supplementary material in fine 

aggregate, cement, admixtures for a new concrete and also 

for supplementary material instead of cement in the 

manufacturing of sandcrete hollow blocks. Also, comparison 

is done with concrete made with no supplementary material 

instead of fine aggregates, cement and admixtures. 

Mechanical, physical and chemical properties of SDA were 

also studied. 
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1. Introduction 

Saw dust is known as wooden dust. It is the remains of cutting 

and drilling wood. It consists fine particles of wood, certain 

inserts which live in woods. It is produced as small irregular 

chips or small garbage of wood during sowing the logs of 

wood into different sizes. Saw dust is a by-product outcoming 

from the mechanical grinding of timber into different size and 

shapes. The saw dust is mostly used as homely fuel. The result 

of burning saw dust is known as Saw Dust Ash (SDA) which 

is a form of pozzolan. 

Portland cement as an element in concrete is amongst major 

construction materials mostly used all over the world. The 

growing demand for cement is only going to be met by use of 

supplementary material instead of cement. The discovery of 

possible binder or supplementary material of cement led to the 

using industrial wastes as partial replacement of cement. Also, 

some of these fillers materials have siliceous and aluminous 

properties, resulting into technical benefits to the concrete. 

Energy conservation and cost savings can be achieved when 

industrial waste is used as a partial replacement for the highly 

energy consuming portland cement. Although, technological 

and economic benefits are the main reasons for the use of 

industrial by-product, prevention of environmental hazards by 

proper waste disposal is an added advantage because dumping 

of large amount of hazardous materials would pollute and 

disturb air, water and land. 

This review work examined the uses of wood waste ash as a 

partial replacement of fine aggregates material in the 

production of concrete. It involved the determination of 

various mechanical, chemical and physical properties of the 

concrete at different level of replacement. 

The use of admixture in concrete is very useful where there is 

a need to improvement in the characteristics of new or 

seasond concrete. In most situations such improvement can 

only get by saving cost and more quickly when suitable 

admixtures are used. Use of sawdust ash as admixture in 

concrete may upgrade the economic standard of wood 

workers by using the waste material to generate money and 

will also help as a cheaper alternative of conventional 

admixtures, with major decrease in the cost of construction 

and also in reduction of the environmental deterioration 

caused by the unmanaged disposal of waste. 

1.1  Production Process of Saw Dust Ash 

There are 3 stages in production of SDA. 

i. Collection from Rice Mills 

ii. Open Burning of SDA 

iii. Sieved Through 4.75 mm Sieve Onwards 

 

                  Fig. 1: Production Process of Saw Dust Ash 
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1.2 Properties of Saw Dust Ash 

Table 3: Fineness Modulus of Saw Dust Ash 

Material Fineness 

Modulus 

Sand (S) 2.21 

SDA 1.78 

(S+10%SDA) 2.2 

(S+20%SDA) 2.0 

(S+30%SDA) 1.9 

Sources: M. Mageswari and B. Vidivelli et al., 2009[1] 

 

2. Utilization of saw dust ash 

The following are the utilization of saw dust ash as 

supplementary material in building materials: 

1) Fill Material 

As a finer material and due to high density, it mixed with 

soil as a filling material resulting in saving valuable soil. 

2) Saw Dust Ash replacement as fine aggregate 

In concrete making, SDA is replaced with sand and it 

various properties resemble with properties of sand in normal 

concrete. It results in saving of natural resources as well as 

cost of construction. 

3) Building material (formed in block) 

SDA is utilized in block manufacturing process that 

reduce the cost of production of block and also produce 

environmental friendly blocks. 

4) SDA replacement as cement 

In concrete making, SDA is replaced with cement and it 

exceeds the strength than normal concrete. It results in saving 

of natural resources as well as cost of construction. 

 

3. Literature Review 

Literature review is the core of the review paper. Following 

are some literature review from various national and 

international journals on the replacement of SDA with fine 

aggregate, cement, admixtures and different uses of saw dust 

ash. 

 

M. Mageswari et al. (2009) studied on the use of sawdust ash 

as fine aggregate replacement in concrete. The raw materials, 

used for this study are natural coarse aggregate, fine 

aggregate, SDA aggregate and 53 grades Portland cement. 

The SDA used for this experiment was gathered from the rice 

mills in Tamilnadu state. Based on the lab experiments, the 

mix proportion of the M20 was finally selected and they were 

trialled to know the effect on compressive and tensile strength 

of concrete. The mixture was 0%, 5%, 10%, 15%, 20% and 

25% with different sawdust replacement in fine aggregate in 

analysed. From the tests did on SDA used instead of fine 

aggregate for concrete, they made following conclusions, The 

SDA produced from burning of sawdust can be used in 

concrete making. The water requirement increases with the 

increases in SDA content. The compressive and tensile 

strength of the concrete increases with days of curing and 

reduced with the increase in SDA content. The Flexural 

strength of the concrete increases with days of curing and 

decreases when there is increase in SDA content. SDA is 

available in large amount as a by-product and can be used for 

producing concrete. This will help a lot to reduce the amount 

of waste in environment. The optimum usage of 

supplementary material instead of fine aggregate with SDA is 

10%. [1] 

 

C.Marthong et al. (2012) studied on sawdust ash (SDA) as 

supplementary material instead of cement and its various 

properties compared to normal concrete and derived that 

important oxides content was 65.45% by weight of SDA and 

has a pH value of 11.12, which indicates that it’s alkaline. 

This indicates that SDA has an optimum similar property that 

suggests its uses as a pozzolanas. When the replacement of 

SDA incresed in all grades of OPC setting time also increases 

but stays also in the range optimized for pure cement. [2] 

 

A. A. Raheem et al. (2013) studied on saw dust ash as partial 

replacement for cement in the making of sandcrete hollow 

blocks. Author used the blocks which were produced by the 

use of a vibrating block moulding machine with single 6” 

(450mm x 225mm x 150mm) mould. A mix proportion of 

1:12 cement-sand ratio was used. Five levels of cement 

replacement with SDA (that is, 5, 10, 15, 20 and 25%) by 

volume were used. They observed that Saw Dust Ash (SDA) 

fulfils the necessity of SiO2, Fe2O3 and Al2O3 of greater 

than 70% thus makes it a good pozzolan. The density of 

sandcrete blocks decreases as the SDA content increases. The 

compressive strength and density of sandcrete blocks 

increases when the curing days increases but decreases when 

the SDA content increases. Only up to 10% SDA addition is 

suitable for use in sandcrete hollow blocks. Also it can be 

only used in non-load bearing walls in buildings. [3] 

 

Egbe-Ngu Ntui Ogork et al. (2014) studied on uses of SDA 

as admixture in cement mortar and concrete. SDA was 

obtained from Yola timber shed in Adamawa State, Nigeria. 

They observed that SDA was having Calcium oxide (50.64%), 

Potassium oxide (19.93%) and a combined SiO2, Al2O3 and 

Fe2O3 content of 12.47 % which indicates that is not a good 

pozzolana. SDA increased the starting and final setting time 

of cement mortar and can be help as a retarder, but also has a 

reducing effect on dry linear shrinkage. The addition of SDA 

reduced the workability (slump) of concrete. The replacement 

up to 2% SDA increased the compressive strength of concrete. 

The addition of SDA increased the resistance of concrete open 

to acidic environment. [4] 

 

Obilade I. O. et al. (2014) studied on use of saw dust ash as 

supplementary material instead of cement in concrete. Author 

used OPC instead of SDA in weight from 0 to 30% in steps of 
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5%. Author observed that the optimum addition of SDA as 

supplementary material is in the range of 0-15%. Concrete’s 

compacting factor values are decreases as the replacement of 

SDA increased. Concrete’s bulk densities are decreased as the 

Saw Dust Ash replacement increased. The Compressive 

Strengths of concrete decreased as the Saw Dust Ash content 

increased. [5] 

 

Mohammad Iqbal Malik et al. (2015) studied on using of 

SDA as supplementary material instead of cement in concrete 

as a sustainable approach to cost saving construction. 

Concrete used was M-25 with w/c ratio of 0.45 and OPC was 

of 43 grade. On the basis of results obtained, they concluded 

that SDA is having very similar properties which makes it 

suitable material for use as a pozzolan, since it fulfils the 

requirement by having a (Sio2+Al2O3+Fe2O3) of greater 

than 70%. Using saw dust ash in concrete can help to be cost 

effective as it is waste by-product and free of cost. Use of saw 

dust ash in concrete will also solve the dumping problem and 

serve as nature friendly product. Use of saw dust ash in 

concrete will save resources and lead to green concrete and 

helps to make concrete construction industry sustainable. [6] 

 

Sanjay Chugh et al. (2016) studied on sawdust ash (SDA) as 

supplementary material instead of cement and concluded that 

due to saw dust ash the compressive strength at age of 7 days 

and 28 days gradually increases then decreases. [7] 

 

Hardik Dhull et al. (2017) studied on results on properties of 

concrete by using saw dust ash as supplementary material 

instead of cement. Author made M25 grade concrete and 

made replacement of cement with SDA in different proportion 

and concluded that Concrete becomes less applicable as SDA 

percent increases that means more water is needed to make 

mix more applicable i.e. SDA has high water demand. 

Strength of concrete increases up to some percentage of 

replacement and then it decreases. Cost of making concrete 

also reduce because use of SDA can serve to be budget 

friendly as it is a by-product and free of cost. [8] 

 

The following table 4 shows the literature review papers and 

its comparison. 

4. Conclusion 

From the above literature reviews following conclusion can be 

made 

1) Important oxides content and pH value of SDA, 

indicates that it’s alkaline so that SDA has a major similar 

properties to the pozzolanas which indicates it’s use as it. 

2) The SDA produced by burning of sawdust is suitable 

for use in concrete manufacturing. 

3) Concrete’s compacting factor values are decreased as 

the percentage of SDA increased. 

4) Concrete’s bulk densities are decreased as the 

percentage SDA replacement increased. 

5) The addition of SDA increased the resistance of 

concrete opened to acidic environment. 

6) Use of SDA can serve to be budget friendly as it is a 

by-product and free of cost 

7) There is decrease in workability of concrete with 

increase in percentage of SDA. i.e. more water required when 

there is an increase of the SDA content. 

8) The compressive and tensile strength of the concrete 

increases when the days of curing increases and decreases 

when there is an increase of the SDA content. 

9) The Flexural strength of the concrete increases when 

the days of curing increases and decreases when there is an 

increase of the SDA content. 

10) SDA is available in compelling amount as a waste 

and can be used for producing concrete. This will go a long 

path to decrease the amount of waste in our environment. 

11) The ideal supplementary level of SDA instead of fine 

aggregate is 10%. 

12) The ideal replacement level in cement with SDA is 

5%. 
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Table 1: Physical Properties of Saw Dust Ash 

Parameter Coarse Sand SDA (S+10%SDA) (S+20%SDA) (S+30%SDA) 

Specific gravity 2.7 2.65 2.5 2.67 2.61 2.6 

Moisture content % 0 3.70 0 3.7 3.5 3.1 

Water absorption % 8.3 0.45 0.56 0.50 0.52 0.529 

% Porosity 27 28.9 41 34.6 35.8 36.7 

% Voids 39 40.8 64 53.8 56 57 

Bulk density (dry 

loose state)(kg/m3) 

1450 1568 1250 1435 1365 1301 

Bulk density(dry compact 

state) (kg/m3) 

1640 1512 1300 1436 1380 1320 

% Porosity 25 25.9 40 32.4 32.8 33.3 

% Voids 34 35.39 55 47 48 49.3 

  Flakiness Index 10 - - - - - 

Elongation Index 9.61 - - - - - 

Sources: M. Mageswari and B. Vidivelli et al., 2009[1] 

 

Table 2: Chemical Properties of Saw Dust Ash 

Oxide SiO2 Al2O3 Fe2O3 CaO MgO MnO Na2O K2O P2O5 SO2 

% by mass 65.3 4.0 2.23 9.6 5.8 0.01 0.07 0.11 0.43 0.45 

Sources: M. Mageswari and B. Vidivelli et al., 2009[1] 

 

Table 4: Literature Review Papers and its Comparison 

Sr. 

No. 

Author Name 

(year) 

Design mix / 

Grade of Concrete 

Replacement 

percentage of 

Cement/FA/CA 

Optimum 

replacement of 

Cement/FA 

/CA 

Compressive 

Strength 

Flexural 

strength 

1 M. Mageswari et 

al. (2009) 

1:0.48:1.66:3.61(

W/C ratio –0.35) 

5%, 10%, 15%, 

20%, 25%, 30% 

replacement of FA 

10% Gradually 

Increases then 

Decreases 

Gradually 

Increases 

then 

Decreases 

2 C.Marthong et 

al. (2012) 

M30 

(W/C ratio – 0.38) 

0%, 10%,20%, 

30%, 40% 

replacement of 

Cement 

10% 80% increase - 

3 A. A. Raheem et 

al. (2013) 

1:12 5%, 10%,15%, 

20%, 25% 

replacement of 

Cement 

Up to 10% for Non 

Load Bearing Wall 

Only 

Gradually 

Increases then 

Decreases 

- 

4 Egbe-Ngu Ntui 

Ogork et al. 

(2014) 

1:2:4(W/C ratio –

0.55) 

2%, 4%, 6%, 8%, 

10% replacement 

of Cement 

2% Increases then 

Decreases 

- 

5 Obilade I. O. et 

al. (2014) 

1:2:4 0%, 5%, 10%, 

15%, 20%, 25% 

and 30%. 

replacement of 

cement 

0-15% Reduced as the 

percentage SDA 

increased 

- 

6 Mohammad 

Iqbal Malik et 

al. (2015) 

M25 5%, 10%,15%, 

20% replacement 

of Cement 

10% Increases with 

curing days and 

decreases with 

increased 

- 
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replacement of 

SDA 

 

7 Sanjay Chugh et 

al. (2016) 

M25 5%, 10%,15%, 

20% replacement 

of Cement 

5% Increases with 

curing period up to 

16.69% 

- 

8 Hardik Dhull et 

al. (2017) 

1:1:2 (W/B ratio 

0.45) 

5%, 10%,15%, 

20% replacement 

of Cement 

5% Increases with 

curing period up to 

16.20% 

- 

 


