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Abstract— Pervious concrete is an important application for 

sustainable construction. It is one of the innovative 

techniques that can be used for ground water recharge since 

it can naturally filter water from rainfall or storm and reduce 

pollutant entering into streams, ponds and rivers. Concrete 

as a construction material with added self-cleaning 

characteristics and the ability to remove pollutants is the 

need of the day. Self-cleaning and air-purifying pervious 

concrete functionality is a promising technology that can be 

constructed using naturally air-cleaning agents such as photo 

catalyst Titanium dioxide. The paper highlights the 

application of titanium dioxide as partial replacement with 

cement in pervious concrete so as to achieve eco-friendly 

and sustainable pervious concrete without using any 

admixtures. 
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I. INTRODUCTION 

A. Pervious Concrete 

Concrete science is a multidisciplinary area of research 

where the nanotechnology helps to encourage the study of 

concrete behaviour. Thus with the help of nanotechnology 

the engineer can study properties of concrete which can 

greatly help to lower production and ecological cost of 

construction materials. The concrete shall be Eco-friendly or 

Eco-sustainable with positive impact on the environment. 

Such motive can be achieved by combination of pervious 

concrete with photo catalyst Titanium dioxide. Pervious 

concrete is a composite material consisting of coarse 

aggregate, cement and water. It is also known as No fine 

concrete and is different from conventional concrete as it 

contains no fine aggregates in the initial mixture but can be 

introduced during compaction. The aggregate usually 

consist of single size and is bonded together at its point of 

contact by the paste formed by the cement and water. The 

result is a concrete with a high percentage of interconnected 

voids that when functionally correct, permit the rapid 

percolation of water through the concrete. The high porosity 

is attained by a highly interconnected void content. 

Typically pervious concrete has water to cementitious 

materials ratio (w/cm) of 0.28 to 0.40 with a void content of 

18 to 35% [1]. It is an important application for sustainable 

construction and is one of the techniques used for ground 

water recharge. Properties of pervious concrete are as follow 

1) Compressive strength: Pervious concrete posses 

comparatively low compressive strength as compared to 

the conventional concrete due to its higher void content. 

2) Workability: Pervious concrete is low as compared to 

conventional concrete. Workability of pervious can be 

improved by adding a suitable admixture. 

3) Thermal Conductivity: The value of coefficient of 

thermal conductivity of pervious concrete is less as 

compared to conventional concrete. 

4) Durability: Pervious concrete with proper placement 

and compaction allows water to drain away with little 

or no water due to which the freeze thaw is less [2].  

B. Photocatalyst Titanium dioxide or Titania 

Photocatalytic materials are a technology that could help 

mitigate pollution due to air and ultraviolet rays. 

Photocatalytic components use energy from sunlight (or 

other ultraviolet light sources) and convert into harmless 

substances. These products reduce NOx, SOx, smoke, 

bacteria etc. from the atmosphere and also serve as self-

clean material.  

 
Fig. 1: Photocatalytic materials 

Photocatalysis employs semiconductors such as 

SrTiO3, TiO2, ZnO, ZnS and CdS as a photocatalyst. TiO2 

possesses the highest photocatalytic activity and is one of 

the most widely used semiconductors for photocatalysis. 

The photocatalyst, titanium dioxide (TiO2), is a naturally 

occurring compound that can decompose gaseous pollutants 

with the presence of sunlight. TiO2 is a white, highly stable 

and unreactive metal oxide, present in nature in three 

different polymorphs: anatase, rutile and brookite with high 

pigmentation power and high stability [3].  

II. APPLICATION 

A. Application of pervious concrete 

1) Construction of road pavements, parking lots 

exhibiting light intensity of traffic. 

2) River banks for slope protection. 

3) Rigid pavement for toll plaza. 

4) Tennis courts 

5) Low water crossings 

6) Sub-base for conventional concrete pavements 

7) Well linings 

8) Noise barriers 

9) Pavement edge drains 

10) Groins and sea walls 

B. Application of titanium dioxide 

Horizontal Applications- Concrete pavements, Paving block 

and paving plates, Coating systems for pavement and roads, 

Roofing tiles, roofing panels, Cement based Tiles 
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Vertical Applications- Indoor and outdoor paints, Finishing 

coatings, plasters, Permanent formworks, Masonry blocks, 

Sound absorbing elements for building, Traffic divider 

elements, Steel furniture. 

III. ADVANTAGES 

A. Advantages of pervious concrete 

 Open pore structure allowing high rates of water 

permeability 

 Reduction in quantity of runoff water 

 Improving water quality by acting as a filter 

medium 

B. Advantages of titanium dioxide 

 It reduces harmful gases such as NOx, SOx as well 

as smoke, bacteria from the atmosphere and it 

imparts self cleaning properties to the applied 

material. 

 It improves mechanical properties of concrete such 

as compressive strength and durability. 

 It can be used as partial replacement to cement. 

IV. SUSTAINABLE APPLICATION 

The development of innovative sustainable technologies for 

the environmental improvement is an absolute need. 

Photocatalytic pervious concrete can represent a significant 

contribution in this path and can be widely implemented in 

the construction industry vide pervious concrete pavements, 

roadways and walkthroughs. Photocatalytic cement-based 

products are increasingly used worldwide in the construction 

sector. Pervious concrete with titanium dioxide, possessing 

high water draining properties and sound-absorbing 

properties combined with photocatalytic effect of titanium 

dioxide, is one of the most promising concrete solutions for 

removal of air and water pollutants and water drainage and 

runoff problems in urban cities [4]. 

Sustainable engineering practice can be obtained 

with this no-fine concrete, whose aggregate grading allows 

adequate drainage of recyclable rainwater, whose 

maintenance works are strongly reduced with significantly 

increased durability by application of photocatalyst titanium 

dioxide. Thus, pervious concrete with titanium dioxide is a 

sustainable application [5].  

 
Fig. 2: Sustainable 

V. CONCLUSION 

 Pervious concrete with titanium dioxide is an 

effective sustainable application. Such a concrete can 

help to reduce air pollution by reducing harmful NOx. 

 Titanium dioxide can be used as partial replacement 

to cement in pervious concrete as a result of which 

the properties of concrete such as compressive 

strength, split tensile strength can be improved 

without affecting water permeability. 
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