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Abstract— In this study, an attempt is made to use glass fiber and recycled polyvinyl chloride (PVC) for making a synthetic 
brick, so that we could minimize the extraction of natural resources like sand and lime for making concrete brick. A 
synthetic brick was produced by varying the glass fiber composition, as sand substitute in the mixture, and recycled 
polyvinyl chloride, relative to cement and recycled PVC weight, was used as binder substitute. After 28 days of curing, 
synthetic brick was tested in terms of compressive strength and water absorption capacity. Compressive test showed that the 
brick can be used in more impacted area considering that it could be used as a substitute to the commercially available brick. 
A decreasing trend of its compressive strength is also observed as the amount of glass fiber increases in the total aggregate 
weight. Water absorption test revealed that the produced synthetic brick is more efficient in minimizing water absorption. 
This study demonstrated that synthetic brick can be made using glass fiber and recycled polyvinyl chloride as substitute for 
aggregate and binder, with huge implication in brick concrete making and also in construction industry. 
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I. INTRODUCTION 
 
The most commonly used building material, the 
concrete brick which is made up of cement, sand and 
water forms a durable stone-like mass material when 
it hardens. Sand and cement are the most common 
elements used for construction. The river sand which 
is the major source of construction material led to the 
increase in demand due to rapid urbanization. The 
natural equilibrium gets distorted due to the increase 
in demand of river sand leads to excessive sand 
mining activities. 
 
The main component of concrete is cement and it is 
not an environment friendly material which emits 
enormous amount of carbon dioxide (CO2 ) during 
protection process. It is estimated that the production 
of each ton of cement clinker emits approximately 
one ton of CO2 and other greenhouse gases (GHGs) 
to the atmosphere. It constitutes 5-8% emission of 
CO2 worldwide which results to massive 
accumulation of these gases into the atmosphere 
causing global warming. 
Mining of minerals for cement making causes 
environmental destruction, and in some cases, it is 
being worsened due to lack of information on proper 
extraction. Besides, continuous construction of 
infrastructures causes more volume of minerals (lime) 
to be extracted in quarry sites which resulted to 
destruction of mountains and river basins. The 
world’s yearly cement output in the last decade was 
1.5 billion tons and is continually growing year after 
year. It is estimated that by year 2050 the need of 
cement for concrete making will be towering to 
approximately 18 billion tons. Because of this huge 
cement demand coupled with the diminishing supply 

of natural resources, prices would inevitably continue 
to increase which eventually affect economic and 
environmental sustainability.  
Thus, several studies have been conducted to find 
alternatives of sand and cement for the production of 
concrete. One of the solutions is utilization of 
discarded material such as recycled polyvinyl 
chloride (PVC) and Glass Fiber to partially substitute 
cement and sand in concrete making. The use of these 
substitute materials will not only produce new 
engineering material but also significantly reduce the 
problem on waste disposal. This work aims to 
produce a synthetic brick where chopped glass fiber 
is partly used as aggregate substitute and recycled 
polyvinyl chloride as part of the binder. 
The process of making the brick should be easy and 
also it should be eco-friendly and for that purpose 
recycled PVC is used. The main objective of making 
this brick is not to harm or pollute the  environment 
during manufacturing of brick. 
 
II. MATERIALS AND METHODS 
 
2.1 Preparation of Raw Materials 
The recycled polyvinyl chloride was collected from 
SHG women recycling plastic in their unit at 
Unjampatti village in Theni. The fiber was purchased 
from Sakthi Fibers in Chennai. 
 
2.2 Synthetic brick making 
The brick was made in a 1:5 ratio (1 unit weight of 
binder for every 5 unit weight of aggregate). The 
cement, recycled polyvinyl chloride, sand, glass fiber 
and sufficient water were mixedthoroughly until 
obtaining homogenous concrete mixture. With the 
frame measuring 228 mm length, 114 mm width and 
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114 mm depth; the mixture was poured, manually 
compressed by the pallet and set aside in a safe place. 
 

Table-1. Aggregate and binder component of each 
synthetic brick mixture 

 
 
After 24 hours, the synthetic removed from the 
molder. It was then cured in a wet environment by 
submerging it in water for 28 days. Eventually, the 
produced wet synthetic dried to completely eliminate 
water. The dried brick was then used for quality 
testing and analysis.  
 
2.3 Quality of Produced Synthetic 
The produced bricks were tested in terms of its 
compressive strength at Mechanical testing laboratory 
in Sai Sairam Institute of Technology, Chennai. 
Water absorption capacity was determined by 
submerging bricks in water for 12 hours. After which, 
the brick’s excess water was drained and it was dried 
by damp cloth to remove visible surface water. The 
weight of the wet brick was determined and recorded 
as saturated weight (Ws). Eventual the brick was 
dried and the dry weight (Wd) was determined. 
 
Water absorption was calculated using the equation:  
Water Absorption, %=(Ws-Wd)/Wd x 100        Eq:1 
 
Density of the synthetic after complete drying using 
the formula. 
Density=mass/volume                                        Eq:2 
 

 
Fig 2.1 : Tested Specimen using UTM 

 
III. RESULTS AND DISCUSSION 
 
3.1 Physical and Mechanical Properties of Synthetic 
Bricks 

Table-2. Compression test result 

 
 
As shown in Table 2, Type 1 with 20 g of glass fiber 
has an mean average of lowest compressive strength 
of 103.40 Kg/cm2; Type 2 with 40 g of glass fiber has 
a mean average compressive strength of 106.27 
Kg/cm2; and Type 3 with 60 g glass fiber has the 
mean average compressive strength of 105.48 
Kg/cm2. 
The average values of compressive strengths depends 
upon the percentage of glass fiber replacement. The 
compressive strength of the synthetic brick increases 
with an increase in the amount of glass fiber to a 
certain limit, but if further increase in glass fiber 
leads to decrease in compressive strength. 
 

 
Graph-1: Comparison of Compressive Strength 

 
Thus this result shows that we have to use the glass 
fiber to a limited extent, so that more compressive 
strength can be obtained. 
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Table-3: Density of the synthetic bricks 

 
 

From Table 3, the mean average density of the Type 
1 brick is 1012.65 Kg/m3, for Type 2 brick is 999.55 
Kg/m3 and for Type 3 brick is 985.94 Kg/m3. 
 

 
Graph-2: Comparison of Densities 

 
The test results shows that the densities of the three 
types of bricks were decreasing with increasing 
amount of glass fiber. Water absorption capability of 
different types of bricks are found and the results are 
tabulated below. 
 

Table-4: Water absorption test results 

 

From Table 4, the mean average value of water 
absorption of Type 1 brick is 4.74 % and Type 2 
brick is 5.21 % and Type 3 brick is 5.90 %. 
 

 
Graph-3: Comparison of Water absorption test 

 
The test result shows that the amount of water 
absorption is increased when the amount of glass 
fiber content increases.  
Thus based upon the above results, ample days of 
curing the brick with sufficient amount of glass fiber 
content can yield a Synthetic brick that can be used as 
a substitute of conventional brick and also involves 
the usage of recycled materials that reduces the 
demand of conventional brick materials like Lime, 
Clay, etc. as mentioned above. 
 
CONCLUSION 
 
Based on the experimental work and analysis of 
results obtained, the following conclusions are drawn: 

• The compressive strength tends to increase 
at some extent with respect to the addition of 
chopped Glass fiber but further addition of 
Glass fiber reduces the compressive 
strength. 

• The glass fiber binds the cement and sand 
mixture tightly during the drying process of 
the first day. 

• Load carrying capacity of the synthetic brick 
is also increased after attaining permissible 
compressive strength. 

• Manufacturing cost is reduced due to the 
usage of recycled PVC and it doesn't emit 
any Green house gases during production, so 
it is an eco-friendly manufacturing process.  

• Water absorption characteristics of the 
synthetic is very similar to that of 
conventional brick, because of the addition 
of recycled PVC. 
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