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ABSTRACT:

Lightweight concrete is a very useful and advantageous material in the modern civil industry. It is lighter than normal-weight
concrete. This paper investigates the review of the significant applications and advantages of using lightweight concrete in the
area of civil engineering. Also, therefore, the use of lightweight concrete has a great impact on developing countries as it permits
design flexibility and substantial saving in the cost of construction. In this paper, the background for many experimental studies of
lightweight concrete made with sawdust is provided and a comparison between these studies.
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1. INTRODUCTION

Sawdust is produced in thousands of tons in the whole world annually from wood products. Wood wastes cause a different
environmental problem. To solve these problems, researchers have investigated using it in lightweight concrete production in the
area of civil engineering.

The Lightweight concrete is usually used in construction materials with cement as the major element. Recently, more than 4.6
billion tons of Portland cement are manufacture per year in the whole world. The number is expected to increase to 5.6 billion by
2050 and with the rapidly urbanizing of various poor countries. A large amount of Portland cement is responsible for the
emissions of around 9% of CO, gas into the atmosphere [1]. However, huge amounts of solid waste of wood pose a danger to the
environment because of the small biodegradability of various solid waste. It is very necessary to develop a rational approach to
wood waste disposal which addresses both the economy and environmental protection [2-10]. The field of study on the assessment
of the application of solid waste (like a wood waste) in concrete mixtures has gained popularity in the last years. The use of wood
waste (sawdust) as fine aggerate to production lightweight concrete [11-17].

recently, many methods suggested the use of lightweight concrete made with solid waste. In this paper, work conducted a deep
analysis of lightweight concrete made with sawdust that is based on adding it to the mixtures. The residual of this research article
arranged as follows: In Section 2 the literature survey of some Pervious Studies that proposed in the latest decade.

2. LITERATURE SURVEY

Joy et al. [18] investigated the average compressive strength, flexural and splitting tensile at different concrete mixture
proportions. They cast several various cubes, cylinders and beams by substituent sand with wood waste (sawdust) by weight 15,
20, 25 and 30%. Based on the study on sawdust, the average compressive strength found for the substituent of sand with 25%
recycled wood was shown to be the optimum mix of concrete.
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Abdullah et al. [19] checked the compressive strength of concrete and analyze its effect on the construction cost. They cast (150
x150 x150) mm cube & evaluated the average compressive strength of lightweight concrete at 7, 14, 21 and 28 days by replacing
sand from 0% to 50% (in percentage gap of 10). Based on the investigation following conclusions were made i.e. Sawdust has no
significant positive effect on the average compressive strength of lightweight concrete. Differences in the average compressive
strength results are observable to the fact that it is hard to obtain recycle wood which is not a mixture of numerous species.

Osei et al. [20] have carried an experiment on the topic of the effect of substituent fine aggregate with sawdust on the properties of
lightweight concrete production. A concrete mix of 1:2:4 was used as control while recycling wood (sawdust) was used to
substituent by volume with 25, 50, 75 and 100% of sand. In this study, the effects of the substituent of fine aggregate with sawdust
on the average strength and density were investigated. the results have shown the average compressive strength and density of
lightweight concrete decreased as the percentage replacement of sand by sawdust rise.

Dadzie et al. [3]. and Boob [21] established that sand Crete blocks made by partially substituting fine aggregate with sawdust
provided the best and desired results from a 1:6 (cement; sand + sawdust) (85% sand + 15% sawdust) mix ratio. The average
compressive strength got from blocks for this mix proportion was 4.5 N/mm? This is a very good result for lightweight concrete
(blocks) made with recycled wood (sawdust) substituent of not more than 10% when calculated to the minimum requirement.

Kupolati et al. [22] studied the utilization of recycling wood (sawdust) as a partial substituent of fine aggregate for the lightweight
concrete production of improving the environment. Recycle wood (sawdust) was used as a partial substituent by volume for sand.
The average examined compressive strength values of the lightweight concrete produced were less than the minimum values of
4.0 MPa.

3. COMPARATIVE ANALYSIS OF THE LIGHTWEIGHT CONCRETE
Table 1 will determine the comparison between preceding lightweight concrete made from sawdust.

Table 1. Summary of Comparative for Pervious Studies on Sawdust Replacement of Sand in Concrete Production

Reference year | Replacement of Material Proc Research Findings
edure

Alharishawi | 2020 | Sand replaced by weight with | Average results for  comp. strength was detected as 30.13,
et. al. [11] 0, 5, 10, 15, 20 and 25% 21.39, 13.46, 11.23, 8.02 and 6.49 N/mm? respectively.

Average results for tensile strength was detected as 3.92,
3.02, 2.75, 2.28, 1.79 and 1.64 N/mm? respectively.

Dadzie et al. | 2018 | Sand replaced by volume with | Average results for comp. strength was detected as 3.05
[3]. Ghana 10%, 20%, 30% and 40% | MPa at 10% replacement.
sawdust

Garcez et. al | 2016 | Sand replaced by volume with | Average results for
. [23] 0, 25, 50, 75 and 100% comp. strength was as 17.85, 14.01, 9.17, 7.53 and 4.12
N/mm? respectively.

Average results for tensile strength was
detected as 2.29, 1.75, 1.26, 1.23 and 0.78 N/mm’
respectively.

Chandana, 2015 | Sand replaced by weight with | Average results for
0, 5, 10, 15 and 20% comp. strength was detected as 27.79, 25.25, 21.43, 16.45

and 2 .
and 10.59 N/mm* respectively.

Mynuddin .
Average results for tensile strength were

[24] detected as 3.19, 3.12, 2.56, 1.78 and 1.37 N/mm?
respectively.
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Kumar et. al | 2014 | Sand replaced by weight with Average results for
. [25] 0, 10, 15 and 20% comp. strength was detected as 20.58, 18.16, 18.32 and 20.5
1 N/mm? respectively.
Boob. [21] 2014 | Sand replaced by weight with Average results for comp. strength was detected 4.5 MPa
0%, 5%, 10%, 15% & 20%.
Saeed [26] 2013 | Sand replaced by weight with Increasing of comp. strength and Flexural strength 50% .
0,5, 10, 15, 20, 25, 30 Reduction of thermal conductivity.
and 35%
Chenget. al. | 2013 | Sand replaced by weight with The optimum replacement was 5 %. Reduction of thermal
[27] 0,3,5,7and 10% conductivity.
Adebakin 2012 | Sand replaced by volume with | Average results for comp. strength was detected 4.27 to 1.81
And 0, 10, 20, 30 and 40% N/mm? for 0 to 40% sand replacement.
Adeyemi
[28]
Kupolatiet | 2012 | Sand replaced by weight with Average results for
2
al. [22] 1,2,11, 13, and 73% comp. strength was detected as 4.00 to 6.00 N/mm
for 0 to 40% sand replacement.
Akinwonmi | 2012 | Sand replaced by weight with The optimum replacement was 20 %. Average results for
H 2
[29] 0, 20, 40, 65, 80 and 100% tensile strength was detected 15.91 N/mm-.

4. CONCLUSIONS

In this research article, we a timeline reviewed various approaches for lightweight concrete made with sawdust within the period
(2012-2020). Using sawdust becomes very significant in the production of lightweight concrete. These mothed are studied and
analyzed wholly to increase the efficiency of the properties of concrete. The synopsis of this study, all these methods are useful
for concrete production. Wood sawdust is considered a waste material and can use to make lightweight concrete and which
possesses heat transfer of long duration. Moreover, it is the perfect way to reduce sold wood waste and produce lightweight
concrete to be used in industrial construction. Every experimental study has several drawbacks and benefits and therefore novel
technologies have been sophisticated.
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