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Abstract— Construction industry relies heavily on conventional 

materials such as cement, basalt and sand for the production of 

concrete. The River sand which is most commonly used fine 

aggregate in the production of concrete, posses the problem of 

acute shortage in many areas, whose continued use has started 

posing serious problems with respect to its availability, cost and 

environmental impact. Attempt is being made in this project to 

use the locally available materials or waste materials to replace 

the river sand to produce low cost concrete. Sawdusts are the 

loose particles or wood chippings obtained as by-products from 

sawing of timber into standard useable sizes produced by 

sawmills. Sawdust has been used in concrete, but not widely. 

Although seriously limited by its low compressive strength, the 

advantages that sawdust concrete offers are considerable 

reduction in weight of the structure, thereby reducing the dead 

loads transmitted to the foundation, high economy when 

compared to normal weight concrete. Partially replaced sawdust 

with sand in proportion used as fine aggregates in concrete and 

the compressive and split tensile strength were tested. There 

were totally four mixes prepared for the investigation, gradually 

increasing the replacement percentages from 0-30% with 

sawdust in proportion. The compressive and split tensile strength 

gradually decreases for the increasing replacement percentages. 

Keywords— sawdust, concrete, compressive strength and split 

tensile strength. 

I. INTRODUCTION 

awdust is loose particles or wood chippings obtained as 

waste-products from sawing of timber and furniture 

making process. This waste product differentiate into standard 

useable sizes by sawmills. Sawdust concrete is type of 

concrete in which we replace sand partially or fully by 

sawdust. In sawdust concrete main ingredients are cement, 

sand, water, sawdust. Besides these main ingredients, we can 

also use admixture, fly ash, sawdust ash, lime stone dust, 

silica fume to improve the properties of concrete. 

Sawdust has many improved properties than that of 

conventional concrete like it is light weight concrete because 

the sawdust is very light material compared to sand. Concrete 

utilities sawdust which is industrial waste that’s way it is 

green concrete. Besides it has good acoustic properties, good 

thermal resistance, lower cost compare to the conventional 

concrete. Furthermore some type of sawdust concrete shows 

property of self-healing concrete. 

Only problem in this concrete is that it has very less 

mechanical strength compared to conventional concrete. So 

now many researches are going on to improve the mechanical 

strength of saw dust concrete by using materials like silica 

fume, fly ash, and lime stone dust. In India this kind of 

concrete is not very much popular but in countries like united 

states of America, United Kingdom other European countries, 

sawdust concrete is very popular. 

India is developing economy and it has very large population; 

due to this reason the requirement large and sustainable 

structure growing in India. For construction purpose large 

amount of natural resource and energy in consumed. During 

2009-2010 in India 205 million tons of cement was produced 

and it is growing more and more which is produces more and 

more CO2 which is another problem for environment. 

Requirement of sand for making concrete is around 14 crore 

truck per year for concrete making. 

Today we are using river bed sand in construction projects all 

over the India, but because excavation of large amount of 

river bed sand the ecological cycle is disturbed. In some part 

of country, government has banned to use the river bed sand 

because to protect the environment. So in this part 

manufactured aggregates are used. Soon in all part of India 

the kind of condition will arise because our thoughtless use of 

aggregate. Sawdust can provide a good replacement of sand 

and it is a waste material so we are also reducing impact on 

environment.  

Most important factor while designing any structure is its 

dead load. The conventional concrete has much high self-

weight which is critical in some cases. So now a day’s 

demand for a concrete which has light weight and good 

mechanical properties is going on. Sawdust concrete has very 

light weight compare to conventional concrete, but its 

mechanical strength is very low and it decreases with increase 

in sawdust content in concrete. So now a day many research is 

going on to find material or proportion for which we can get 

maximum desirable properties. 

In buildings use of energy is increased, it because of 

conventional concrete does not have very good insulating 

properties due to that reason in summer large amount of 

electricity is used. So if concrete which has good thermal 

resistance and insulating properties utilize in buildings than 

large amount of electricity can be saved. Other more pressing 

concern is cost of construction, for large construction project 

and small scale construction project cost is very important by 

utilizing the sawdust concrete the cost of construction can be 

greatly reduced. 

S 
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A. Benefits of Sawdust Concrete: 

Sawdust concrete has some unique characteristics which 

make it competitive among other building materials: 
 

1. Sawdust Concrete is made of green, ecologically pure 

stuff. 

2. Sawdust Concrete controls interior humidity level and it 

is frost proof. 

3. Sawdust Concrete has favorable thermal and sound 

proofing properties. 

4. Sawdust Concrete is not subject to mold and fungi. 

5. Sawdust Concrete is light weight and can save labor & 

natural resources, 

6. It is an economical alternative to conventional building 

concrete method and material. 

7. Due to material’s inert nature, it does not react with any 

ingredients of concrete and steel. 

8. At the end of its initial service life, concrete can be 

crushed and reused as aggregate for new concrete 

continuing the cycle of environmental benefits. 

II. MATERIAL PROPERTIES 

 The main ingredient of sawdust concrete is cement, 

sand, sawdust and water. For getting better workability; some 

admixtures may be used. We find the main properties of all 

the materials like density, specific gravity etc. from IS code 

and doing related experiments. Then we have done concreting 

work for find the compressive and split tensile strength of 

sawdust concrete. Also we have done different types of curing 

in cubes as per study of related literatures. 
 

A. Cement: 

 Ordinary Portland cement (OPC 43 grade) 

confirming to IS: 8112-1989 was used. The  properties are 

determined as per relevant IS standards and the test results 

obtained are satisfying the code requirements. 
 

B. Sand: 

 The sand used in present work is normal sand 

confirms to grading zone II and zone III as  per IS: 383-1970. 

The physical properties of sand such as sieve analysis, 

specific gravity,  bulk density etc. are determined as per IS: 

2386-1963. 

 

C. Water: 
Water used in work is clean Portable water. 

 

D. Sawdust: 

 The sawdust used in the present work is collected 

from Shree Jalaram Timber Traders, Near CTM, Ahmedabad, 

Gujarat. At present the sawdust is used as a raw material of 

manufacturing of paper. The physical properties of sand such 

as sieve analysis, specific  gravity, bulk density etc. are 

determined as per Indian Standard for sand because there is no 

codal provision for sawdust at present. 

SI. 

No 

Sieve 

Size 

(mm) 

Weight 

Retained 

(gm) 

Cumulative 

Weight 

Retained 

(gm) 

Cumulative % 

Weight 

Retained 

% 

Finer 

(N) 

1 4.75 0 0 0 100 

2 2 1 1 1 99 

3 1 2 3 3 97 

4 0.6 2 5 5 95 

5 0.425 32 37 37 63 

6 0.212 39 76 76 24 

7 0.15 12 88 88 12 

8 0.075 10 98 98 2 

9 <0.075 2 100 100 0 

 

Table 1:- Sieve Analysis of Sawdust 
 

Material Cement Sand Sawdust 

Specific gravity 3.16 2.7 1.064 

Density (gm/cm3) 3.15 1.63 0.311 

 

Table 2:- Properties of materials 

III. CONCRETING METHODOLOGY 

Cement mortar was cast in 70.6 mm × 70.6 mm × 70.6 mm 

moulds. Mixing has been carried out at room temperature (27 

± 2 °C). Portable water was used for preparing the cement 

mortar cubes. Compaction of fresh mortar in the mould was 

carried out for two minutes. Mortar cubes were cast for the 

proportion of 1:3 (1 part of cement and 3 part of sand) for 0.4 

water cement ratio. The ratio of natural sand replaced with 

sawdust for constant water cement ratio of 0.4 was 0%, 10%, 

20% and 30%. Three sets of cubes were cast to determine the 

compressive strength of cement mortar at 28 days. Also 

cylinders were cast to determine the split tensile strength of 

cement mortar. The proportions of constituent materials by 

volume used for mortar works is shown in Table 3. 

 

 
 

Figure 1:- Concreting Work Plan 
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Mix 

Design 
Combination Cement Sand Sawdust W/C 

MD1 

Reference Mix 

(0% 

replacement) 

1 3 0 0.4 

MD2 

10% 

replacement of 

Sand with 

Sawdust 

1 2.7 0.3 0.4 

MD3 

20%replacement 

of Sand with 

Sawdust 

1 2.4 0.6 0.4 

MD4 

30% 

replacement of 

Sand with 

Sawdust 

1 2.1 0.9 0.4 

 

Table 3:- Mix proportion of constituent materials by volume 

used for concrete 
 

A. Curing: 

 As per strength point of view, curing is very 

important operation which is to be done in concreting. As per 

literature study, we adopt 2 types of curing for cubes. In first, 

we were used standard curing as per standard provision. In 

which we have put cubes and cylinder in water tanks for 28 

days. But in second, we were just sprinkle water on cubes two 

times in each day of 8 hour duration. 

IV. TEST RESULTS & DISCUSSIONS 

The result of the investigation for replacement of sand with 

sawdust was discussed. The replacement was taken as 0%, 

10%, 20% and 30% for 1:3 mortar mixes proportions for 0.4 

water-cement ratio. Also there were two types of curing 

method is adopted on cement mortar cubes. 

A. Effect of Sawdust on Density of Concrete 

The variation of Density of concrete for different combination 

of sand and sawdust with cement for constant water-cement 

ratio of 0.4 is presented in Table 4 and Figure 2. Here Table 4 

and Figure 2 show the density of sprinkle cured cubes and 

fully cured cylinders is reduce as increase in sawdust 

proportion. But in fully cured cubes; the density is reduced up 

to 20% sawdust + 80% sand proportion. After this for next 

combination; the density of concrete is increased to small 

proportion. This may have two reasons. One reason is because 

of higher compaction the density is high instead of low as 

reference to others. Second reason may be because of higher 

proportion of sawdust; it is possible that some part of water is 

to be absorbed by it so density will be more as compared to 

previous combination. As comparison of fully cured cubes 

and cylinders; the difference of densities is negligible in 

normal concrete but as increase in sawdust concrete; the 

difference of densities is increasing. This may be because of 

two reasons. One is same in earlier case of compaction. 

Second reason may be surface area to volume ratio. Cube has 

56% more surface area as compared to cylinder and here 

curing condition is fully cured so because of high effective 

surface area of cubes; the absorption of water by sawdust may 

be high as increase in sawdust content and because of this, the 

variation in density of concrete is increasing as increasing in 

sawdust content of fully cured cubes and cylinders. In fully 

cured cubes; 10% sawdust concrete is 1.6% lighter, 20% 

sawdust concrete is 5.4% lighter and 30% sawdust concrete is 

4% lighter than normal concrete. In sprinkle cured cubes; 

10%sawdust concrete is 7.75% lighter, 20% sawdust concrete 

is 14.5% and 30 % sawdust concrete is 15.15% lighter than 

normal concrete. In Fully cured cylinders; 10% sawdust 

concrete is 4.5% lighter, 20% sawdust concrete is 9% lighter 

and 30 % sawdust concrete is 11.5% lighter than normal 

concrete. 
 

Combination Density (Kg/m
3
) 

Cement + 

Fully 

Cured 

Cubes 

Sprinkle 

Cured 

Cubes  

Fully Cured 

Cylinders 

0% Sawdust + 100% Sand 2358 2310 2361 

10% Sawdust + 90% Sand 2319 2131 2254 

20% Sawdust + 80% Sand 2231 1975 2151 

30% Sawdust + 70% Sand 2265 1960 2089 

 

Table 4:- Density of different combination of concrete 

 

Figure 2:- Comparison between density of different combination of concrete 
 

B. Effect of Sawdust on Compressive Strength of Concrete 

The variation of compressive strength of concrete at 28 days 

for different combination of sand and sawdust for constant 

water-cement ratio of 0.4 is presented in Table 5 and 

graphically in Figure 3. Here Table 5 and Figure 3 shows the 

compressive strength of sprinkle cured cubes reduces as 

increase in sawdust proportion. But in fully cured cubes; the 

compressive strength is reduced up to 20% sawdust + 80% 

sand proportion (MD-2). After this for next combination MD-

3; the compressive strength of concrete is increased to small 

proportion. The behind it we have to be found out in future 

work. In fully cured cubes, reduction in strength for MD-2 is 
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12.5%, for MD-3 is 57.5% and for MD-4 is 55% as compared 

to MD-1. In sprinkle cured cubes, reduction in strength for 

MD-2 is 25.9%, for MD-3 is 29.6% and for MD-4 is 59.3% as 

compared to MD-1. Reduction in strength for MD-2 & MD-3 

in fully cured concrete is increasing very high rate where in 

sprinkle cured cubes; for MD-2 & MD-3, reduction is 

increasing very slowly as compared to fully cured concrete 

cubes. 

 

Combination 
Compressive Strength 

(Mpa) 

Tensile 

Strength (Mpa) 

Cement + 

Fully 

Cured 

Cubes 

Sprinkle 

Cured 

Cubes  

Fully Cured 

Cylinders 

0% Sawdust + 100% 

Sand 
40.12 27.08 5.093 

10% Sawdust + 90% 

Sand 
35.11 20.06 3.024 

20% Sawdust + 80% 

Sand 
17.05 19.06 2.228 

30% Sawdust + 70% 

Sand 
18.06 11.03 2.546 

 

Table 5:- Compressive and Tensile strength of different 

combination of concrete at 28 days 
 

 

Figure 3:- Comparison between compressive strength of different 

combination of concrete 
 

C. Effect of Different Curing Method on Concrete 

The variation and comparison of compressive strength and 

tensile strength of concrete at 28 days for different 

combination of sand and sawdust for constant water-cement 

ratio of 0.4 is presented in Table 5 and graphically in Figure 3 

and Figure 4 respectively. In present work, two types of 

curing method are applied. One method is standard curing 

method which is given by standards. But second method is 

same as we seen curing in real field situation; Sprinkle curing 

in which we have to sprinkle the water on concrete at some 

interval. In our experimental analysis; the compressive 

strength of concrete reduces in sprinkle cured concrete as 

compared to fully cured concrete for same mix proportion. 
 

D. Effect of Sawdust on Tensile Strength of Concrete 

The variation of tensile strength of concrete at 28 days for 

different combination of sand and sawdust for constant water-

cement ratio of 0.4 is presented in Table 5 and graphically in 

Figure 4. Table 5 and Figure 4 shows the tensile strength of 

fully cured cylinders is reduced up to 20% sawdust + 80% 

sand proportion (MD-2). After this for next combination MD-

3; the tensile strength of concrete is increased to small 

proportion. In fully cured cylinders, reduction in strength for 

MD-2 is 40.6%, for MD-3 is 56.2% and for MD-4 is 50% as 

compared to MD-1. 

 

 

Figure 4:- Comparison of tensile strength for different combination of 
concrete 

V. CONCLUSION 

Sawdust concrete is a one type of green concrete because it 

utilizes industrial waste sawdust. The main ingredient of 

sawdust concrete is cement, sand, sawdust and water. We 

have found the main properties of material experimentally in 

our laboratory. In sawdust concrete; we have replaced sand 

with sawdust as 0-30% and find the mechanical strength of 

concrete. While taking this topic, our main aim is to found out 

whether sawdust concrete can be used in concrete-mortar 

blocks instead of bricks in the building construction. 

The data obtained from the experiment shows that the 

compressive strength of sawdust concrete up to 10% for fully 

cured concrete was 13% close to that of reference normal 

concrete. For sprinkle cured concrete up to 20%; the 

compressive strength of sawdust concrete was 30% close to 

that of reference normal concrete. It was also observed that 

use of sawdust will reduce the workability. Also sawdust 

concrete has very effective other properties like sound & 

thermal insulation, fire resistance, acoustic properties and 

many more which will be analysis in future work. From 

overall result; we conclude that up to 30% sawdust concrete-

mortar as a ―concrete block‖ is good alternative for bricks in 

building construction application. 
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