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    Abstract: Concrete is a material widely used in the world. According to global use, it is located in the second position after the 

water. River sand is costly due to the high cost of transportation from a natural source. In concrete production the most commonly 

River sand used as fine aggregate, which creates a serious shortage in many areas and continuous use has become a major 

problem in terms of its availability, cost, and environmental impact. So, the engineer started searching for alternative materials to 

fine aggregate. The main purpose of this study was to identify alternative sources of high-quality aggregates. Studies are currently 

underway to know the effects of sugarcane bagasse ash on mechanical characteristics when replacing various percentages of fine 

aggregates in concrete. A total of 30 concrete samples were made of (1:2:4) mix ratios with 0.50 water-cement ratio blended with a 

various proportion of 0%, 10%, 20%, 30% and 40% sugarcane bagasse ash in concrete. These concrete specimens (500mm x 

100mm x 100mm) were used to determine the flexural strength of concrete on UTM at 7 and 28 days. It was noted that the flexural 

strength of concrete enhanced by 14.41% by using 10% of SCBA as a fine replacement material in concrete. The flow of fresh 

concrete decreased with an increase in the content of SCBA. 
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I. INTRODUCTION 

In subtropical and tropical countries sugarcane is a major food crop. Sugar is main source of its production after juice 

abstraction from sugarcane; waste is generated that is known as sugarcane bagasse (SCB). After control burning of 

sugarcane bagasse, sugarcane bagasse ash (SCBA) is obtained. Direct disposal of SCB forms rubbish bundle in open areas 

creates environmental issues [1]. According to Barroso [2], 280 kg of bagasse waste created by one ton of sugarcane, 

environmental as well as economic issues generated through this, for proper, disposed off, handling and operation, reliable 

efforts have been taken by bagasse waste organization. The utilization of waste products in cement concrete is an important 

condition to overcome the environmental burden, (SCBA) is a discarded product of sugar factory, which has a good 

capability to use as cement replacement in concrete. Sugarcane is a major harvest and due to high amount crop of south Asia 

generally known as cash crop.  

The sugar factory shows an important role in the country wide economics of Pakistan. Regarding to the specific information 

of sugar mill union of Pakistan, Pakistan's sugarcane production in the year 2015-16 is 65.45 million tons and also year of 

2016-17 the production is calculated 71.371 million tons [3]. Moreover, all over the scholars are focusing on mutually agro 

and industrial waste as raw material sources for the factory, the proper usage of this waste material would not only be 

economical benefits but may also outcome in foreign exchange wages and environmental pollution control[4]. Special work 

for the state is to diminish the harmful effects of waste on environmental as well as on health [5]. The overall usage of sand 

as fine aggregate (F.A) in the production of concrete is very high and some advanced countries have some pressure on the 

supply of natural sand in order to meet the growing demand for infrastructure enhancement in current years[6]. Additionally, 

the construction factory has a high demand for river sand scholars have distinguish some sand substitutes, such as rice husk 

ash [7-8], millet husk ash, sugarcane bagasse ash [9] silica fume, maize cob ash [10], marble powder, tile powder [11].In 

promoting countries, environmental management is facing from various problem due to environmental issues inevitably 

associated to economic and social aspects, which must be undertaken in the promoting any environmental plan or 

regulation[12]. Especially in more populated areas, there are so many waste problem existed in all over the world [13].  

In construction works utilization of solid industrial wastes as sand replacement material not only saves a dump area but also 

diminishes the need for the extraction of natural raw materials [14]. Hence, the goal of this work is to replace sand with 

SCBA as in cement concrete. 

Bagasse is essential by-product of the sugar factory that utilized as an energy fuel for sugar production in the same factory 

[15]. 25-30 % bagasse obtained from sugarcane, while factory processed sugar makes up about 10 %. Bagasse is utilized as 

raw source for paper production due to its fibrous appearance and can give output about 0.3 tons of paper from one ton of 

bagasse [16]. Around 70 sugar factories produce 14 million tons of bagasse annually also used as energy sources. No other 

uses than landfills, as burning bagasse leaves 3% ash [17-18]. Production of additional calcium silicate hydrate (CSH) due to 

result of silica content in pozzolana reacts with free lime released during cement hydration [19], which enhances the 

hardened characteristics of concrete. The ash obtained during burning process of agricultural waste at a controlled 

temperature of less than 700 0c for 1 hour converting the silica content in the ashes to the amorphous phase [20], particular 

surface area of the bagasse ash is linearly associated with the reaction of amorphous silica. 
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II. MATERIALS & METHODS 

A. Cement 

The OPC was used locally available in the market under the trademark name “Lucky cement”.  

Table 02: Tests of Cement 
 

 

 

 

B. Fine Aggregates 

Locally available near the river bed and free of debris sand was utilized as finer aggregate which passed through #4 

sieves. The various physical characteristics of fine aggregates are mention in a given table 01. 

C. Coarse Aggregates 

The crushed aggregates were used of 20 mm in size which is locally available in the region of Jamshoro. The preliminary 

tests were performed on coarse aggregates as tabulated in Table 01. 

Table 03: Tests of Aggregates (Fine and Course) 

S.No Properties Fine 

Aggregates 

Coarse 

Aggregates 

01 Fineness Modulus 2.21 --- 

02 Water Absorption 1.60% 1.0% 
03 Specific Gravity 2.64 2.61 

04 Bulk Density 118 lb/ft3 96 lb/ft3 

D.  Sugarcane Bagasse Ash 

From Matiari Sugar factory sugarcane bagasse ash was collected. It contains various un-burnt matters, which was sieved 

through 350-micron sieve to obtain desirable ash that was used as fine aggregates in the production of concrete.  

E.  Water  

The clean and drinkable water was used in this experimental work. 

F. Research Methodology   

The research study was conducted on the fresh and mechanical characteristic of concrete by using 0%, 10%, 20%, 30% and 

40% of SCBA as fine aggregates in concrete. A total of 30 concrete beams (500 mm x 100 mm x 100 mm) were prepared 

with a 1:2:4   ratio with 0.50 water-cement ratio and cured at 7 and 28 days. Three concrete specimens were cast for each 

proportion and finally, the average value of the three beams was taken as the final result. This research work was completed 

in the laboratory of concrete, Department of Civil Engineering, Mehran UET, Jamshoro, Sindh, Pakistan [22]. 

Table 01: Mix Proportion of Concrete 

S. 

No. 

Mix Ratio Water-cement Ratio 

(%) 

Cement 

(%) 

Coarse Aggregates 

(%) 

Sugarcane Bagasse Ash 

 (%) 

Fine Aggregates 

(%) 

01 1:2:4 0.50 100 100 0 100 

02 1:2:4 0.50 100 100 10 90 
03 1:2:4 0.50 100 100 20 80 

04 1:2:4 0.50 100 100 30 70 

05 1:2:4 0.50 100 100 40 60 

III. RESULTS AND DISCUSSIONS 

A. Workability of Fresh Concrete 

The fresh property of concrete i-e workability was conducted by slump cone. The maximum value of slump concrete was 

measured by 52 mm while using 0% SCBA and the minimum value of slump was recorded by 16 mm at 40% of SCBA as 

fine aggregate replacement in concrete. It was advocated that the flow of concrete was reduced with increases in the amount 

of SCBA as shown in fig.01. 

 

S.No Tests Results 

01 Normal consistency 32% 

02 Initial setting time 48 min 
03 Final setting time 230 min 
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Fig .1 : Workability of Fresh Concrete 

B. Flexural Strength of concrete 

Flexural strength test was investigated on beam samples (500mm x100 mm x 100 mm) by using the various proportion of 

SCBA. Proportion of replacement was 0%, 10%, 20%, 30% and 40% by the weight of sand particles. In this research study 

three samples were cast for each replaced level and taken mean of three samples for each curing days. The maximum 

flexural strength was observed by 13.63% and 14.40% at 10% SCBA as a sand replacement material in concrete after 7 and 

28 days respectively. Similarly the minimum value of flexural strength obtained 22.13% and 15.73% at 40% SCBA level in 

concrete at 7 and 28 days of curing period. 

 
Fig.2 : Flexural Strength of Concrete @ 7 days 

 
Fig 4.7: Flexural Strength of Concrete 

IV. CONCLUSIONS 

 The maximum workability was obtained 52mm in concrete by using 0% of SCBA and the minimum value of the flow of 

fresh concrete was measured 16mm at 40% of SCBA by using the dry weight of fine aggregate. The flow of fresh concrete 

is decreased with the increase in percentages of SCBA content in concrete. 

 The higher value of flexural strength 3.56 MPA and 5.01 MPA are obtained at 10% replacement with fine aggregate with 

sugarcane bagasse ash, which is 13.63% and 14.4% more than of control mix at 7 and 28 days. 
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