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Abstract: Pervious pavement blocks are noteworthy 
concrete blocks that allow infiltration of storm water through 
the ground surface into the soil. Pervious pavement blocks are 
a recognized runoff-reducing substitute for normal pavements 
in development of sustainable parking areas, sidewalks, 
gardens. The cavities present in the previous pavement blocks 
allows water to percolate through it. The compressive strength 
of the pervious pavement block is lesser than that of the 
impervious pavement blocks due to the presence of voids. Also, 
the strength of plastic based pervious concrete is less than the 
strength of pervious concrete made using cement as plastic 
possesses less adhesive property than cement. The study deals 
on analysis of characteristic of waste plastic as binding 
material replacing cement in the manufacturing of pervious 
pavement blocks. High Density Polyethylene (HDPE) is used 
for the preparation of test specimens of plastic based pervious 
pavement blocks. Aggregate was heated up to 190oC. After 
attaining acquired temperature, recycled HDPE plastic chips is 
added together and constant mixing was done. Mix proportions 
of plastic were varied from 15% to 30% and aggregate from 
85% to 70% by weight with gradation of aggregate 4.75mm-
10mm. The standard size of cube (15cm*15cm*15cm) is used 
for the preparation of sample specimen. The optimum 
percentage of plastic is 23.8% for the compressive strength 
4.98N/mm2 with optimum porosity 14.5% for the gradation of 
aggregates 4.75mm-10mm.  

Keywords: HDPE, Pervious pavement block, Porosity, 
Compressive Strength 

I. INTRODUCTION 

Pervious pavement is an open graded structure with 
interconnected voids through which rain and storm water is 
permitted to percolate into the aquifer. Pervious pavement 
block with plastic as a binding material consists of 
aggregate and plastics. The urban places of the world are 
covered with impermeable surfaces like cement concrete 
due to the rapid urbanization, which has major impact on the 
ground water table. Pervious pavement is an effective way 
for the proper ground water recharge. Pervious pavement 
construction is an environment friendly method for the 
proper management of storm water. It can be used for lower 
traffic roads, shoulders, sidewalks and parking areas [1]. 
The use of pervious pavement block may reduce flooding 
risk, recharge ground water, reduce storm water runoff, 
reduce noise when in contact with vehicle tires and prevent 

glare and skidding during rainy seasons by allowing water 
to infiltrate freely through its pores [2].  The research on 
pervious pavement materials has been in developed 
countries such as USA and Japan since 1980’s by 
considering all strategies to reduce the effect of urbanization 
on ground water. The absence of fine aggregate in pervious 
pavement helps in increasing the voids, water can pass 
through these voids and reaches to ground level [3]. 

The grading of aggregate used in pervious pavement is 
generally between 4.75mm to 20mm or sometimes even a 
single sized coarse aggregate is used. Larger size of 
aggregate would yield more porosity but would give the 
surface a very jagged look and   less compressive strength 
[4]. The aggregate size of 4.75mm-10mm is optimum for 
the design of pervious pavement block in Nepal [5]. The 
mix proportion with aggregate size (4.75-10 mm) gives 
better strength compared to (10-20 mm) & (4.75-20mm) [6]. 
The compressive strength of the pervious pavement ranges 
from 3-28 MPa , porosity 15 - 35 % with  density 1600-
2000 kg/m3 [7]. When compared to conventional concrete 
pavement block, pervious plastic pavement block   has a 
lower compressive strength, greater permeability, and a 
lower unit weight [8]. Compressive strength of the pervious 
pavement block is inversely proportional to the porosity. 
Higher the value of the porosity of the pavement block, 
lower is the compressive strength [9]. 

The effect of plastic waste as light aggregates on 
physical properties of mortar   has showed that the flow 
ability and thermal conductivity of the mortar are improved 
[10]. The plastic waste tiles have values of porosity that are 
relatively low, which makes them practically impervious in 
opposition to micro-concrete tiles and porosity is less than 
1% [11]. The adhesive properties  of the high density 
polyethylene (HDPE) is more than the other types of 
plastics and  has more water resisting capacity[12].HDPE is 
one of the fastest growing waste is the environment even 
though it is recyclable. Recycling is one of the best fields in 
doing innovation in the industry. Recyclable HDPE is one of 
the major plastic to recycle. To overcome the disposal 
problem, we need to reuse the HDPE for the environmental, 
human and animal safety purpose [13]. Number of studies 
has been performed on the reuse of plastic waste in 
concrete; they were almost based on the use of plastics as a 
part of aggregates. In this context, the idea is to reuse plastic 
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waste as a binder instead of cement in the manufacture of 
plastic based pervious pavement blocks. 

II. MATERIALS AND METHODOLOGY 

A. Materials 

Recycled HDPE type plastic was used as binding 
material in the plastic based pervious concrete mixes. HDPE 
has melting point 110oC to 140oC (specific gravity 0.9 – 1). 
Aggregate size of 4.75mm to 10mm (Specific gravity 2.7) 
was used as single graded aggregate [14]. 

 
Fig.  1. Sample specimen of recyclable HDPE plastics 

B. Mix Proportions 

For the plastic as a binding material in plastic based 
pervious concrete, there is no specific standard of mix 
proportions. The proportions of sand varying from 50% to 
80% by weight in plastic are adopted in the preparation of 
tile and 60% proportion gave the best result [11]. Therefore, 
for the preparation of pervious concrete, proportions of 
plastic is varied from 15% to 30% by weight. Mix 
proportions are given in the “TABLE I”.  

TABLE I. MIXED PROPORTIONS 

Mix type Plastic (%) Aggregate (%) 

A 15 85 

B 20 80 

C 30 70 

 

C. Preparation of Specimens 

Aggregate was heated up to 190oC. After attaining 
acquired temperature, recycled HDPE plastic chips were 
added in aggregate and constant mixing was done. After 
adding plastic, constant temperature of about 160oC was 
maintained while mixing. Thoroughly mixed plastic based 
pervious concrete was then placed in mold in three equal 
layers (5cm) and compacted. Compacted specimen in the 
mold was then left for cooling. 

 
Fig.  2. Heating of aggregates up to 190 o C 

D. Testing of Specimens 

Compressive Strength and Porosity of the plastic based 
pervious concrete were determined using the cubic 
specimen. Setting time of plastic is dependent on 
temperature decreasing rate of casted specimen and it sets 
completely at room temperature. Therefore, curing is not 
required for the concrete specimen and compressive strength 
testing can be done after specimen reaching to room 
temperature. Compressive strength test was carried out 
according to [15] .Nine numbers of cubes were prepared, 
three cubes for each mix type. 

    
Fig.  3. Compressive strength test 

Porosity is the ratio of volume of void to volume of 
solid. Permeability is proportional to the porosity [16]. 
Porosity of plastic based pervious concrete is determined 
following the following procedures: 

 Place the specimen in container and fill the 
container with water submerging the specimen  

 After approximately 5 minutes, mark the water level 
in container 

 Remove the specimen from container and hold it in 
the air for certain time and allow water of specimen 
to drop in container 

 Weigh the container with water (W1) 
 Add water in container to the marked level and 

again take weight(W2) 

Porosity is determined using following equation: 

                        Porosity = ((V-Vs)/Vs.)*100                       (1) 

                              Vs. = ((W2 – W1)/pw)                             (2) 

Where: 

V - Volume of specimen (m3) 

Vs. - Volume of solid in the specimen (m3) 

Pw - Density of water (1000kg/m3) 
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III. RESULT AND DISCUSSION 

A. Porosity of Plastic Based Pervious Concrete Cube 
Specimens 

The porosity of the plastic based pervious concrete 
decreases as the percentage of plastic increases in the cube. 
The increase in the percentage of plastic increases the 
proper bonding between the aggregates and hence decreases 
the voids. Porosity of the plastic based pervious concrete 
blocks varies from 22.45% to 12.11% when the percentage 
of plastic varies from 15% to 30%.In the plastic based 
pervious concrete, plastic as binding material, the porosity is 
16.8% when percentage of plastic is 20%by weight and the 
gradation of aggregate is 4.75mm-10mm. In the cement 
based pervious concrete, the porosity is determined to be 
20.65% when the gradation of aggregate is 4.75mm-10mm 
with water cement ratio 0.5 and aggregate to cement ratio 
equal to 4:1[5].The porosity obtained for different 
proportion of mix of aggregate and plastic are obtained as 
shown in the “Table II” and “Fig.4”. 

TABLE II. POROSITY OF TEST SPECIMENS 

Mix Type Plastic (%) Aggregate (%) Porosity (%) 

A 15 85 22.45 
B 20 80 16.8 
C 30 70 12.11 

 

 

Fig.  4. Porosity vs. Percentage of plastic  

B. Compressive strength of Plastic Based Pervious 
Concrete Cube Specimen 

The compressive strength of 15cm×15cm×15cm cubic 
samples of plastic based pervious concrete is tested for three 
mixed proportions of aggregate and plastic by weight with 
the gradation of aggregate 4.75mm-10mm. The compressive 
strength of the plastic based pervious concrete increases as 
the percentage of plastic increases. The compressive 
strength of the plastic based pervious concrete varies from 
2.03% to 7.07% when the proportion of plastic varies from 
15% to 30% by weight. The smaller sized aggregate gives 
higher compressive strength due to the dense packing of 
aggregates [18]. However, in the plastic based pervious 
concrete, coarse aggregate (4.75mm-10mm) is used so that 
the compressive strength is low due to the lack of dense 
packing of aggregates in the plastic based pervious concrete 
blocks. In addition, it is difficult to get the high strength in 
the previous concrete because of high voids content in the 
concrete. The presence of voids acts as weaknesses in 

cement matrix and produces crack formation, which leads to 
the low compressive strength in the previous concrete [17]. 
The compressive strength determined for the different 
mixed proportions of aggregate and plastic by weight are as 
shown in the “Table III” and “Fig.5”. 

TABLE III. COMPRESSIVE STRENGTH OF TEST SPECIMENS 

Mix Type Plastic (%) Aggregate 
(%) 

Compressive 
Strength(N/mm2) 

A 15 85 2.03 

B 20 80 3.4 

C 30 70 7.07 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.  5. Compressive Strength vs. Percentage of plastic 

C. Porosity VS Compressive strength of Plastic Based 
Pervious Concrete Cube Specimen 

The “Fig.6”, shows that the porosity of plastic based 
pervious concrete decreases with increase in the percentage 
of plastic as the increase in the percentage of plastic reduces 
the voids in the blocks. In addition, the compressive strength 
increases with decrease in the voids of the blocks.  Thus, the 
study showed that both compressive strength and void ratio 
should be considered during the mix proportion of plastic 
and aggregates. The optimum percentage of plastic is 23.8% 
for the compressive strength 4.98N/mm2 with optimum 
porosity 14.5% for the gradation of aggregates 4.75mm-
10mm. 

  
Fig.  6. Porosity VS compressive Strength 
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IV. CONCLUSIONS 

Based on the limited test results provided in this paper, 
the following conclusions can be drawn. 

 The optimum percentage of plastic is 23.8% for the 
compressive strength 4.98N/mm2 with optimum 
porosity 14.5% for the gradation of aggregates 
4.75mm-10mm. 

 The compressive strength of the plastic based 
pervious concrete depends upon the aggregate size 
and the mixed proportions of aggregate and plastic 
by weight. 

 Size of aggregate used in the Plastic based pervious 
concrete mix has an indirect relation with 
compressive strength. Smaller sized aggregate 
showed higher compressive strength compared to 
large sized aggregates due to dense packing of 
aggregates. Larger sized aggregates give higher 
porosity due to the presence of void.  

 Increase in the percentage of plastic by weight in the 
plastic based pervious concrete increases the proper 
bonding between the aggregates by decreasing the 
voids. Hence, the compressive strength is found to be 
higher for the larger proportion of plastic by weight. 

 Plastic based pervious concrete can be an ideal 
solution to control storm water, re-charging of 
ground water by the proper management of 
recyclable HDPE plastics. 
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