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Abstract— Pervious Concrete which is also known as No-

fines Concrete is a mixture of cement, water and a particular 

sized coarse aggregate combined to form a porous structural 

material. Application of pervious concrete in pavements 

mainly focuses on storm water control mostly in urban areas 

where scarcity of land is high. Permeable Pavement allows 

water from precipitation and other sources to pass through it 

and therefore reduces the runoff from a site which results in 

the recharge of ground water and increase the level. This 

Pavement is made using coarse aggregates with no fine 

aggregates. The main objective of this investigation is to 

develop a strong and durable pervious cement concrete (PC) 

mix. In this study one size of aggregate is taken and mix is 

prepared, 28 days compressive strength is checked. In this 

study 4.75mm-6.3mm size aggregate is taken with water 

cement ratio 0.5-0.6. 

Keywords: Pervious Concrete, Permeability, Permeable 

Pavement, Size of Aggregate 

I. INTRODUCTION 

As urbanization increases in India and many parts of the 

world the problem of water logging and requirement of 

drainage is also increase. This is partly due to impervious 

nature of the bituminous and concrete pavements. Pervious 

concrete which has an open cell helps significantly to provide 

high permeability due to its interconnected pores. Pervious 

concrete is made using large aggregates with little to no fine 

aggregates. Pervious concrete has been used in the United 

State for over 30 years. Pervious concrete was first used in 

the 1800s in Europe as pavement surfacing and load bearing 

walls. Cost efficiency was the main motive due to a decreased 

amount of sand. It became popular again in the 1920s for two 

story homes in Scotland and England. It became increasingly 

viable in Europe after the Second World War due to the 

scarcity of cement. India is facing a typical problem of ground 

water table falling at a fast rate due to reduced recharge of 

rainwater into subsoil and unplanned water withdrawal for 

agriculture and industry by pumping. Pervious concrete if 

adopted for construction of pavements, platform/walkways, 

parking lots designed for lighter load.  

A. Benefits of Pervious Concrete 

Decreasing flooding possibilities, especially in the urban 

areas. Recharging the ground water level and improving 

water quality through percolation. 

It absorbs sound and heat and also supports 

vegetation growth. It allows more efficient land development, 

and reduce temperature. 

II. BACKGROUND 

Yogesh N. Sonawane Experimental Study on Pervious 

Concrete: An Eco-Friendly Concrete Pavement In this study, 

determine compressive strength, porosity test on pervious 

concrete. The compressive strength is relatively low because 

of its porosity but at the same time we increase water 

absorption quality. Due to low strength we cannot be used as 

a road pavement. The pervious concrete can only be applied 

to footpaths, parking and where low strength is required. The 

pervious concrete is suitable only for low volume road 

pavement like foot path, parking slots. Due to voids in 

pervious concrete it is difficult obtained required compressive 

strength. Using smaller size aggregate (10 mm) can enhance 

the compressive strength of pervious concrete than bigger 

size aggregate (20mm). Compressive strength can be increase 

by using proper admixtures also. Water absorption, abrasion 

resistance is good property of pervious concrete. It is an eco-

friendly concrete material. 

M.Uma Maguesvari and V.L. Narasimha Studies on 

Characterization of Pervious Concrete for Pavement 

Applications This study presents the influence of fine 

aggregate and coarse aggregate quantities on the properties of 

pervious concrete. Materials used are OPC Type I, fine 

aggregate corresponding to grading II and four sizes of coarse 

aggregate namely, 4.75mm to 9mm, 9mm to 12.5mm, 

12.5mm to 16mm, 16mm to 19.5mm. Mixes were prepared 

with the water cement ratio of 0.34, cement content of 

400kg/m3 and maintaining the aggregate cement ratio as 

4.75:1. Fine aggregate was replaced with coarse aggregate in 

the range of 50 - 100 % by weight. Various mechanical 

properties of the mixes were evaluated. Coefficient of 

permeability was determined by using falling head 

permeability method. The relationship between the strength, 

abrasion resistance, permeability and total void present in 

aggregate based on angularity number has been developed. 

Suitability of pervious concrete as a pavement material is 

discussed 

S.O. Ajamu, A.A. Jimoh, J.R. Oluremi. Evaluation 

of Structural Performance of Pervious Concrete in 

Construction The permeability and strength of pervious 

concrete depend on the particle sizes and proportions of the 

constituent materials of which the concrete is made of. In this 

paper, structural property and permeability of pervious 

concrete made with different coarse aggregate sizes is 

presented. For the different aggregate/cement ratio used in 

this study, coarse aggregate size 9.375 mm has higher 

compressive strength values compared to those made from 

18.75 mm aggregate size while 18.75 mm aggregate size had 

higher permeability value compared to that of 9.38 mm. The 

average specific gravity of the two aggregates sizes used was 

2.7. The smaller the size of coarse aggregate should be able 

to produce a higher compressive strength and at the same time 

produce a higher permeability rate. • The mixtures with 

higher aggregate/cement ratio 8:1 and 10:1 are considered to 

be useful for a pavement that requires low compressive 

strength and high permeability rate. 
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III. MATERIALS 

This study consists of pervious concrete. Cylinders of 

diameter 100mm and 200mm height is taken for M15 grade 

of mix design with water content varying from 0.50-0.60. 

Materials used are cement, water and coarse aggregate of size 

4.75mm-6.3mm.   

A. Cement 

1) The most common cement used in construction is 

ordinary Portland cement conforming to IS: 12269-

1987.This type of cement is typically used in 

construction and is readily available from a variety of 

sources.  The cement is fresh and uniform colour.  The 

cement is free from lumps and foreign matter. 

2) The fineness is used to quantify the surface area of 

cement. The surface area provides a direct indication of 

the cement fineness. The typical fineness of cement 

ranges from 350 to 500 sq.m/kg. The type of cement used 

all throughout the experiment was Ordinary Portland 

Cement of grade 53 (OPC-53). This is the most common 

type of cement used in general concrete construction 

where there is no exposure to sulphates in the soil or in 

the ground water.      

S.No Property Experimental values 

1 Fineness of cement 6.50% 

2 Specific gravity 3.10 

3 Normal Consistency 29% 

4 Initial Setting Time 50 min 

5 Final Setting Time 320 min 

Table 1: Physical properties of cement 

B. Water  

This is the least expensive but most important ingredient of 

concrete. The water, which is used for making concrete, 

should be clean and free from harmful impurities such as oil, 

alkali, acid, etc; In general, the water, which is fit for 

drinking, should be used for making concrete. The results of 

various tests on water are given below. 

S.No Parameter Values 

1. Ph 7.10 

2. Taste Agreeable 

3. Appearance Clear 

4. Turbidity (NT Units) 1.75 

5. Hardness (mg/l) 250 

Table 2: Physical properties of water 

IV. METHODOLOGY 

In this work 4.75mm to 6.3mm size aggregate is taken though 

seiving and cylinders are casted with 2 layers and 20 blows 

for each layer. After a setting period of 24hours the cylinders 

are demoulded for the moulds and kept in water curing for 

28days compressive strength, then the cylinders are taken out 

of water and kept in room temperature until the cylinder gets 

dried. After that the cylinder is capped with gypsum on both 

top and bottom for uniform distribution of load, when the 

gypsum gets dried the cylinders are tested in the compression 

testing machine. 

V. MIX PROPORTION 

Pervious concrete uses the same material as a conventional 

concrete, except that there is usually no or little fine 

aggregate. The size of the coarse aggregate used to keep fairly 

uniform in size to minimize surface roughness and for a better 

aesthetic. Water to cement ratio should be within 0.50 to 0.60. 

Ordinary Portland cement and blended cement can be used in 

pervious concrete. Admixtures can be used in pervious 

concrete. 

Here the aggregate cement ratio is taken as 1:4 based 

on some agency reports. These aggregate to cement ratios 

leads to aggregate contents of between about 1500 kg/m3 to 

1800 kg/m3. However, mix design implemented based on 

IRC-44, 2017 is given below. 

Type 
Proportions 

kg/m3 

Cement 443.31 

Aggregate 1773.25 

Water: cement ratio (by mass) 0.50-0.60 

Aggregate: cement ratio (by mass) 4 

Fine: coarse aggregate ratio (by 

mass) 
0 

Table 3: Mix proportions 

By using these mix proportion, cylinders are casted 

and cured in water for 28days compressive strength. 

VI. RESULTS 

A. Compressive Strength 

fter the curing period is over the cylindrical samples are taken 

out and surface dried in room temperature without exposure 

to direct sunlight and then the capping is done with gypsum 

on both top and bottom of cylinder to get even surface for 

equal distribution of load throughout the area of cylinder. All 

the compressive strength values are average of 3 samples. 

The test results are given below 

S.No 
Water cement 

ratio 

28 days compressive strength 

in N/mm2 

1 0.53 11.57 

2 0.56 11.80 

3 0.60 10.58 

Table 4: compressive strength for different water cement 

ratios  

 
Fig. 1: Graph showing compressive strength for 4.75mm-

6.3mm size of aggregate of 28days curing 
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VII. CONCLUSION 

It is observed that at 0.56 water cement ratio the compressive 

strength and density are high and permeability is low when 

compared with 0.53 and 0.60 water cement ratios. But the 

permeability is within the specified range. As density is high 

at 0.56 water cement ratio the compressive strength is also 

high at that water cement ratio 
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