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ABSTRACT 
Concrete is most widely used as a construction 
material in day- to-day life and it also has 
abundantly all over today. Concrete is the best 
material of choice of where strength, durability, 
ductility, tensile and absorption resistance are 
required. In order to minimize the cost of the 
construction material in day-to-day life and to 
utilize the natural source materials such as saw 
dust, rice husk, egg shell, coir are used. Saw dust is 
the waste product which is available huge in 
quantity and which can be used as substitute of fine 
aggregate. In the last decade, construction industry 
has been conducting research on the utilization of 
waste product in concrete. Each waste product has 
its own specific effect on properties of fresh and 
hardened concrete. Conservation of natural 
resources and presentation of environment is the 
essence of any development. The problem arising 
from continuous technological and industrial 
development is the disposal of waste material. If 
some of the waste material are found suitable in 
concrete making not only cost of construction can 
be cut down and also safe disposal of waste 
material can be achieved. The use of waste product 
in concrete not only makes it economical but also 
solves some of the disposal problems.  
The present study works on the possibility of using 
saw dust as a construction material for concrete 
was experimentally investigated by replacing fine 
aggregate as a saw dust. Saw dust is available as 
natural material and also useful for industrial 
purpose in order to minimize the fine aggregate and 
also the cost in the construction field. A 
comparative study was analyzed on the effect of 
concrete properties when sand was partially 
replaced by saw dust. The saw dust sieved using a 
4.75mm sieve and 43 grades of cement. Using 
design mix M30 grade of conventional concrete to 
be taken and percentage of replacement of fine 
aggregate with saw dust of 0%, 10%, 20%, 40% 
and 50% respectively. Experimental investigation 
was carried out on concrete cubes, flexural beams 
and cylindrical moulds at the age of 7, 28 and 56 
days respectively. 

I. INTRODUCTION 
 
Concrete has been and will be, for a considerable 
number of years the most versatile materials used 

in construction. Concrete most importantly has an 
edge over other construction materials because of 
its unique ability to take any shape in various 
applications whether it is produce on the site or 
whether it is made in a factory as a pre-cast 
product. During the last two decades, concrete 
technology has been undergoing rapid 
improvement. The imagination of world without 
concrete is impossible. Concrete is a soul of 
infrastructures. Concrete is necessary to gain 
strength in structures. Conventional concrete, 
which is the mixture of cement, fine aggregate, 
coarse aggregate and water needs curing to achieve 
required strength. So it is required to cure for a 
minimum of 28 days for good hydration and to 
achieve target strength. 

Concrete is an artificial material in which 
the aggregates both fine and coarse are bonded 
together by the cement when mixed with water. 
The concrete has become so popular and 
indispensable because of its inherent, concrete 
brought a revolution in applications of concrete. 
Concrete has unlimited opportunities for innovative 
applications, design and construction techniques. 
Its great versatility and relative economy in filling 
wide range of needs has made it is very competitive 
building material. 

SCOPE OF THE WORK 

 Use of saw dust by sand replacement in 
normal concrete for real time projects 
thereby reducing the overall cost of 
construction. 

 Reduction in mining river sand helps 
protecting the ground water table. 

 The effective way of utilising waste 
material leads to clean environment. 

 Reduce pollution. 
 To solve the problem of natural resources 

depletion. 
OBJECTIVES OF THE STUDY 

 To study the properties of saw dust. 
 To find the strength of saw dust concrete 

replacing river sand. 
 To identify the optimum usage of saw dust 

concrete. 
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 M30 Grade of concrete is chosen for the 
following investigation 

 Various percentages of replacement of 
fine aggregate with saw dust 

 
II. LITERATURE REVIEW 

 
 Shahul Hameed and Sekar, studied on 

the durability on green concrete compared 
with the natural sand concrete and found 
that the compressive, split tensile strength 
and durability studies of concrete made of 
quarry rock dust are nearly 14 % more 
than the conventional concrete. The 
concrete resistance to sulphate attack was 
enhanced greatly. Application of green 
concrete is an effective way to reduce 
environment pollution and improve 
durability of concrete under severe 
conditions. 

 
 Olutoge, Investigated the use of saw dust 

and palm kernel shells as replacement for 
fine and coarse aggregate in reinforced 
concrete slabs sawdust and palm kernel 
shells were used to replace aggregates 
from 0% to 100% in steps of 25%. It was 
found that at a low replacement value of 
25% sawdust and PKS can produce 
lightweight reinforced concrete slabs 
which could be used where low stress is 
required at reduced cost. A weight 
reduction of 14.5% and 17.9% was 
achieved for sawdust and PKS 
replacement slabs respectively. It is also 
seen that the reduction in cost up to 7.43% 
can be achieved for every cubic meter of 
slab production with use of sawdust or 
palm kernel shell. 

 
 Mageswari and Vidivelli, studied on the 

use of saw dust ash as fine aggregate 
replacement in concrete. The test results 
indicate that it is possible to manufacture 
concrete containing sawdust ash with 
characteristics similar to those of natural 
sand aggregate concrete provided that the 
percentage of sawdust ash as fine 
aggregate is limited to 10-20% 
respectively  

 
 Venu Malagavelli and Rao, investigated 

on High performance concrete for M30 
grade of concrete with partial replacement 
of cement with ground granulated blast 
furnace slag and robosand. It was found 
that by the partial replacement of cement 
with ground granulated blast furnace slag 
and helped in improving the strength of 

the concrete substantially compared to the 
normal mix concrete. 

 
Table: Physical Properties of Cement 

 
 
AGGREGATES  
Aggregates are inert granular materials such as 
sand, gravel or crushed stone that are an end 
product in their own right. They are also the raw 
materials that are an essential ingredient in 
concrete. 
Depending upon the size the aggregates are 
classified into two types  
1) Fine Aggregate  
2) Coarse Aggregate  
 
Fine Aggregate  
Fine aggregate used in this work is river sand 
procured from the nearby stream beds. Sieving 
of the sample was done as per the IS 2386   
part 3, classification of fine aggregate into 
zones is also done the analysis of sieving along 
with other important properties are entailed 
below. 

Table: Properties of fine aggregate 

 
Coarse Aggregate:  
Granite aggregate is procured from the local 
quarries. Aggregates passing through 20 mm and 
retained on 10mm sieve were separated and 
weighed out in empty cement bags. This ideal 
grading of aggregate is preferred to avoid clogging 
with the rebars and further to promote the ease of 
placing. The properties of the aggregates like 
specific gravity, dry density, water absorption etc 

International Journal of Scientific Research and Review

Volume 7, Issue 7, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/606



are determined which would be useful in 
proportioning the mix. The properties of the granite 
aggregate are tabulated below the image of 
aggregate used in this particular work. 
 

Table: Properties of coarse aggregate 

 
 
SAW DUST 
The sawdust was sourced from local wood saw 
mill, near Chengalpattu. The sawdust consisted of 
chippings from various hardwoods. It was sun dried 
and kept in waterproof bags. It was sieved through 
4.75 mm sieve for the purpose of concreting 
samples. The saw dust was tested for density, 
moisture content and fineness modulus in 
laboratory. 

Table: Properties of saw dust 

 
Water: 
 Water used in this work is the obtained from the 
inlet valve of the curing ponds. This water is used 
in the mixing of concrete measured out by 
graduated buckets and cylinders.  
 
METHODOLOGY: 
The methodology adopted for the study is shown in 
Fig. This consists of characterizing the materials 
used, various mix proportions with respect to the 
mix design results, Casting of cubes and cylinder 
specimens and testing the same. Finally the test 
results are compared with the conventional 
concrete for the strength, weight and cost. The 
optimum usage of sawdust in concrete is found 
from the analysis. 

 
Fig.: Methodology 

 
Table: Mix proportions 

 
 
Preparation of Test Specimen 
For each mix, the required quantities of the 
constituents were batched by weight.  Concrete was 
mixed in a 50 kg capacity drum type mixer in the 
laboratory. Before starting mixer machine, the 
mixer drum was fully washed and allowed for few 
minutes to dry the drum. Coarse Aggregate & Fine 
Aggregates were first placed and mixed thoroughly 
then Cement is added and mixed. Finally water is 
added with the dry mix slowly and the mixing was 
continued for two minutes until the fresh concrete 
becomes homogeneous 
 
Batching and Mixing 
Batching is process of measuring the quantities of 
concrete either by volume or by mass for 
preparation of concrete mix. In this weight batching 
method is adopted to measure the quantities of fine 
aggregate, cement, coarse aggregate, and Recycled 
aggregate. For mix proportion for design were 
measured by using weighing balance. The 
ingredients of concrete in the required quantities 
were enhanced into the capacity laboratory 
concrete mixer. After through mixing i.e., having 
achieved uniform colour, workable consistency to 
concrete, the concrete was shipped into tray for 
casting specimens. 
 
Casting and Curing Of Specimens 
IS standard 150mm×150mm×150mm for cubes, 
150mm×300mm for cylinders, and 
700mm×150mm×150mm for beams for casting 
specimens the concrete has been placed in the 
standard metallic moulds in three layers and 
compacted with tamping rod by giving 25 blows. 
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Before placing the concrete in moulds, a thin coat 
of oil was applied for the walls of the mould inside 
for easy removal. Then moulds were placed on 
needle vibrator for 10 or 15 seconds after finishing 
smoothly on the top surface of specimens. 
 
IV EXPERIMENTAL INVESTIGATION 
 
The sawdust concrete cubes and cylinders of 
various mixes are tested for Compressive, Splitting 
Tensile and Flexure strength at 7, 14, 28 and 56 
days of age in the laboratory. The testing 
procedures testing machines, importance of the 
tests and calculations are summarised below. 
In the present investigation according to IS 
standards the following dimensioned specimens 
were casted  
150mm×150mm ×150mm of cubes,  
 150mm ×300mm of cylinders, and  
150mm×150mmx700mm of beams.  
The following are the tests which was conducted in 
the project:  
Strength Tests:  
 Compressive strength test  
 Split tensile strength test 
 Flexural strength test  
 
Compressive Strength Test 
Determination of the compressive strength of 
concrete is very important, because the 
compressive strength is a criterion of concrete 
quality. Other strengths are generally prescribed in 
terms of percentage of compressive strength. The 
strength is expressed in N/mm2.This method is 
especially applicable to the making of preliminary 
compression tables’ tests to ascertain the suitability 
of the available materials or to determine suitable 
maximum proportions. The testing machine used 
for the determination compressive strength of 
concrete cube was Compression Testing Machine 
(CTM) with the capacity of 200 T. Tests was made 
at the ages of 7 and 28 days. The ages were 
calculated from the time of the addition of water to 
the dry ingredients. For each mix proportions, three 
specimens were tested at each selected age. 
 

 
Fig.: Compressive Strength Testing Machine 

 

Split Tensile Strength Test  
Tensile strength is one of the basic and important 
properties of concrete. Knowledge of its value is 
required for the design of concrete structural 
elements subject to transverse shear, torsion, 
shrinkage and temperature effects. Direct tensile 
strength of concrete is difficult to determine 
recourse is often taken to the determination of 
flexural strength or the splitting tensile strength and 
computing the direct tensile.  
After removal from the water, specimen’s Surface 
water and grit were wiped off and sun dried until it 
is become surface dry condition. The bearing 
surface of the testing machine was wiped clean. 
The bearing surfaces of the testing machine and of 
the loading strips shall be wiped clean. The test 
specimen shall be placed in the centring jig with 
packing strip and/or loading pieces carefully 
positioning along the top and bottom of the plane 
of loading of the specimen. The jig shall then be 
placed in the machine so that the specimen is 
located centrally. It shall be ensured that the upper 
platen is parallel with the lower platen. The load 
shall be applied without shock and increased 
continuously at a nominal rate within the range 1.2 
N/mm2/min to 2.4 N/mm2/min. Maintain the rate, 
once adjusted, until failure. On manually controlled 
machines as failure is approached the loading rate 
will decrease; at this stage the controls shall be 
operated to maintain as far as possible the specified 
loading rate.  
 

 
Fig.: Split-Tensile Strength Testing Machine 

 
Flexure Strength Test  
Flexural strength test on concrete beam to 
determine the strength of concrete. Flexural 
strength test was conducted by using the method 
prescribed by IS 516 – 1959. Beams of dimension 
150mm × 150mm ×700mm were used for this test, 
the test specimen is placed in the machine at the 
bearing surfaces of the supporting and loading 
rollers.  
Modulus of rupture  
f = PL/BD2 
 P is the load in KN.  
L, B is the length and breadth in mm.  
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D is the depth in mm. f is the flexure strength in 
N/mm 

 
Fig.: Flexure Strength Testing Machine 

 
 

V RESULTS 
The results completed in the present investigation 
are reported in the form of Tables and Graphs for 
various percentage of sawdust as a partial 
replacement to fine aggregate. The following are 
the percentages replacement of fine aggregate i.e. 
10%, 20%, 30%, 40% and 50% with saw dust 
percentages respectively. 
 
SLUMP TEST 
Slump test is used to determine the workability of 
fresh concrete. 

 
Fig.: Slump cone test 

 
Table: Slump test 

 

 
Fig.: Slump test 

 

 COMPRESSIVE STRENGTH 
 
Table: Compressive strength of concrete 

specimens with 7 days 

 

 
Fig.: Compressive strength of concrete 

specimens with 7 days 
 

Table: Compressive strength of concrete 
specimens with 14 days 
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Fig.: Compressive strength of concrete 

specimens with mix 14 day 
 

Table: Compressive strength of concrete 
specimens with 28 days 

 
Fig.: Compressive strength of concrete 

specimens with mix 28 days 
 

Table: Compressive strength of concrete 
specimens with 56 days 

 

 
Fig.: Compressive strength of concrete 

specimens with 56 days 

 
Fig.: Compressive strength of concrete with all 

ages of curing  
 

 SPLIT TENSILE STRENGTH TEST 
 

Table: Split tensile strength of concrete 
specimens with 7 days 

 

 
Fig.: Split tensile strength of concrete specimens 

with 7 days 
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Table: Split tensile strength of concrete 
specimens with 14 days 

 

 
Fig.: Split tensile strength of concrete specimens 

with 14 days 
 

Table: Split tensile strength of concrete 
specimens with 28 days 

 

 
Fig.: Split tensile strength of concrete specimens 

with 28 days 
 

Table: Split tensile strength of concrete 
specimens with 56 days 

 

 
Fig.: Split tensile strength of concrete specimens 

with 56 days 

 
Fig.: Split tensile strength of concrete with all 

ages of curing  

 
 FLEXURAL STRENGTH TEST  

 
Table: Flexural tensile strength of concrete 

specimens with 7 days 
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Fig.: Flexural strength of concrete specimens 
with 7 days 

 
Table: Flexural strength of concrete specimens 

with 14 days 

 
Fig.: Flexural strength of concrete specimens 

with 14 days 
 

Table: Flexural strength of concrete specimens 
with 28 days 

 

 
Fig.: Flexural strength of concrete specimens 

with 28 days 
 

Table: Flexural strength of concrete specimens 
with 56 days 

 

 
Fig.: Flexural strength of concrete specimens 

with 56 days 

 
Fig.: Flexural strength of concrete with all ages 

of curing  
 
VI. CONCLUSIONS 
 
The following conclusions could be arrived from 
this experimental study. 
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 The compressive strength of saw dust up 
to 30% is almost greater to that of control 
mix. 

 Split tensile strength of saw dust up to 
30% is almost started increases and after 
that the decrement in the strength was 
visualized 

 Flexural strength test result shows that the 
increment in the strength start from the 
control concrete to the 30% replacement 
of fine aggregate with saw dust the 
strength goes on decreasing. 

 The utilization of saw dust in concrete 
provides additional environmental as well 
as technical benefits for all related 
industries  

 It has been observed that when we 
increase the saw dust percentage the 
compressive strength of the concrete 
decrease after the optimum value 

 To achieve a better result sawdust, replace 
with fine aggregate by 30%  

 
SCOPE FOR FUTURE STUDY 
There are possibilities to increase the strength by 
adding admixtures. Tests are to be carried out with 
different admixtures which give optimum results. 

 The acid resistance tests and water 
absorption tests are to be carried out as the 
saw dust is weak in reacting with these 
liquids. 

 The fresh concrete properties are to be 
analyzed and found out experimentally for 
the practical use of concrete. 

 The thermal and fire resistance properties 
are to be tested for the performance of 
sawdust under such conditions 

 
 There are possibilities to increase the 

strength by adding admixtures. Tests are 
to be carried out with different admixtures 
which give optimum results. 
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