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ABSTRACT 

 Due to the increasing population and its large use of vehicles the pollution and its effects on human being is 

increasing in the urban cities and hence this gave the idea of Eco-Social pavement to come into existence. In 

this project an experimental study is carried out for reducing vehicular pollution and storm water disposal. This 

study includes the step wise procedure for construction of Eco-Social pavement. The field survey consist the 

material selection for making of pavement and collecting samples for testing. The lab work consist testing of 

collected samples for proper selection of material for work as per the standard maintained in IS code. The 

constructed pervious concrete block of sizes 38cm×25cm×8cm by using aggregate of sizes 10mm, 6.3mm, and 

4.75mm with TiO2 coat on surface of pavement for making of Eco-Social pavement. Three previous block of 

each aggregate is used for testing strength, infiltration rate and pollution control test. 

 

I. INTRODUCTION 
 

Today is the era of industrialization, globalization, and modernization. Due to this 3 “ization” the nature in 21 

century is turning towards devastation. The green cover of earth is reducing hence the problems like global 

warming is arising. But it is not harmful yet. However in upcoming years these problems may arise more, hence 

proper steps need  

to be taken today. Some ecological and social problems in any metropolitan city are, 

1. Increasing population. 

2. Traffic and industrial pollution. 

3. Storm water and drainage problems. 

4. Road accident. 

5. Health condition. 

6. Living standard. 

These are just the highlighted problems which are creating a negative impact on urban cities. The people from 

cities are now migrating towards the safe areas where pollution will be minimum as well  

as less disturbance. But there migration is also increasing new load on new areas where they are supposed to 

live. This cycle is going on increasing day by day. And it is sure that, “that day is no long when we will be the 

killer of ourselves”. These problems are arising due to vehicular pollution and ineffective storm water disposal. 

For that reason the road system is partly responsible for pollution because the road surface does not contribute to 

control the pollution that’s why the exhaust system of vehicles directly emits the pollution in to the atmosphere. 

Most of the pavements are impermeable so there are no attempts made by vehicular industry to make their 

exhaust downward. Because there is no medium (pavement) underneath that can absorb and reduce the 



  

1022 | P a g e  

pollution. It is true that the new innovation of “Catalytic converter” in vehicular industry helps to minimize the 

pollution, But as vehicles becomes old the efficiency of catalytic converter decreases. Hence our attempt is to 

make “ECO-SOCIAL Pavement”.  

 

II. LITERATURE REVIEW 
 

General: 

This project is an innovative attempt to reduce vehicular pollution and storm water disposal on roads in 

metropolitan cities. Many attempts were carried out by various authors and researchers in the field of 

environment, vehicular industry, and construction of pavement to minimise the vehicular pollution and storm 

water disposal. For the purpose of this study, the literature related to the various application of titanium dioxide, 

photocatalytic reaction of TiO2, design of pervious pavement, mix design etc. are studied. Out of vast literature 

survey that has been referred, few important ones are noted below which are worth in the project. 

 

Maria Burton et.al.(2011)1, 

 Presented that the titanium dioxide (TiO2) is used to reduce harmful emissions at street level and benefit a 

cleaner living environment for the public. Unlike traditional non-pervious pavements, the high porosity and 

surface roughness of pervious concrete pavement allow more TiO2 particles to have direct contact with UV 

lights and thus improve removal efficiency. The open pore structure of pervious concrete might also protect 

TiO2 particles from traffic loading and environmental weathering. In addition to being a sustainable 

transportation facility for storm water runoff management, pervious concrete pavement, when coated with TiO2 

and widely implemented in urban roads and highway shoulders, may result in improved air quality and thus a 

multi-phase cleaner transportation environment for future generations. 

 

Luigi Cassar et.al.(2014)2,  

Presented the dual effect of the cement, an invaluable contribution to the quality of life in the world’s cities and 

an extremely attractive product for future construction and modernisation projects as well as reducing the visible 

effects of environmental pollution, it helps to ensure cleaner, more breathable air. According to a study, walls 

that are coated with the product from Italcementi reduce nitrogen oxide content in the surrounding air by 

approximately 70 percent. 

 

III. METHODOLOGY ADOPTED FOR ECO-SOCIAL PAVEMENT 
 

This project involves evaluating the environmental effectiveness of a variety of TiO2 surface treatments on 

pervious concrete pavement. The goal is to find the effectiveness of Eco-Social pavement in a real traffic 

environment for controlling vehicular pollution and effective storm water disposal. To achieve the project goal, 

a four-step project procedure is followed:   

1) Mix design and sample preparation. 

2) Measurement of porosity. 

3) Measurement of infiltration rate.  

4) Pollution control test. 
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 Infiltration Test: 

Pervious concrete allows water to infiltrate completely through it, as shown in Figure 3.25. The infiltration 

characteristics of the pervious concrete were determined before and after the surface coating applications. The 

test followed the ASTM Standard C1701 (2009), but was applied to the smaller scale samples by using a smaller 

4-inch diameter pipe. The pipe was attached to the sample surface using plumber’s putty at two locations, 

centered at 3 inches (76.2 mm) from the left and right sides of the sample (Figure 3.26). 2000 mL of water was 

poured through the pipe (Figure 3.25) and timed. Each side (left and right) of each sample was tested 3 times, 

and the overall average infiltration rate for each sample was calculated. The infiltration rate was calculated as 

shown in Equation below, where d is the diameter of the pipe and t is the infiltration time. 

The infiltration rates of the 10mm samples were acceptable, with fast rates ranging from 17.37-26.86 mm/s. The 

infiltration rates of the 4.75mm samples were not so fast, with rates ranging from 3-8.55 mm/s. It is possible that 

the two samples with the same porosity had different infiltration rates because of differences in connectivity of 

the voids within the internal structure of the samples. The high degree of variability in infiltration exists because 

the void connectivity variability is not accounted for by porosity.  

   

 Pollution control test: 

This test was conducted to check the efficiency of Eco-Social pavement to absorb vehicular pollution. A was 

made to make test sample similar to the vehicular condition on the roads. For testing the absorbing capacity of 

vehicular pollution of pervious pavement we have made a glass box of size 40cm×40cm×40cm. The round hole 

is left for inserting the pipe from tail end of vehicle exhaust to few centimetres above the pavement. The 

following Figure 3.28 shows the set up of the concept of the test procedure on pollution control. 

The above set up is made similar to the practical working of pavement on the pavement. The test procedure 

adopted for the above set up consists; 

PUC reading of vehicle is taken prior to emission of pollution in to the glass box. 

The exhaust from vehicle is then emitted on the pavement which is kept in closed glass container. 

The sufficient time is given to accumulate the pollution in the glass container. 

The emission of pollution is stopped and the entry whole is sealed with sticker to prevent the escape of 

pollution. 

Then pavement is kept in sun light for photo catalytic reaction and the readings of PUC are taken at successive 

interval of 2 sec, 5 sec, 10 sec, 15 sec, 20sec, and 30 sec respectively. 

The test sample is carried for three or more time and the average reading is analyzed. 

 

IV. RESULTS AND DISCUSSION 

 

In this chapter the discussion is made on the various results obtained in this project. The test results are 

compared with the standard result. 

Tests on Aggregate: 
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Water absorption and specific gravity test: The water absorption value of aggregate is 1.55% and specific 

gravity is 3.27. The test result of water absorption and specific gravity of used aggregate are within permissible 

limit hence it is ok. 

Impact test: 

Test result: Impact value is 13.65% 

Discussion: The impact value is 13.65% which is less than 45%, hence it can be suitable for pervious pavement. 

Crushing strength test: 

Test result: The aggregate crushing value is 14.7%. 

Discussion: The crushing value of given aggregate is 14.7% which is less than 30%. So it can be suitable for 

road work. 

Abrasion test:  

Test result: Loss Angeles abrasion value is 17.5 %  

Discussion: The aggregate abrasion value of aggregate is 17.5% which is less than 30% so it can be used for 

pavement work. 

 

V.CONCLUSION 
 

Because pavement has large surface area that is in contact with polluted air, treating pavements with TiO2 

reduces harmful emissions at street level and benefit a cleaner living environment for the public. Unlike 

traditional non-pervious pavements, the high porosity and surface roughness of pervious concrete pavement 

allow more TiO2 particles to have direct contact with UV lights and thus improve removal efficiency. The open 

pore structure of pervious concrete also protects TiO2 particles from traffic loading and environmental 

weathering. In addition to being a sustainable transportation facility for storm water runoff management, 

pervious concrete pavement, when coated with TiO2 and widely implemented in urban roads and highway 

shoulders, results in improved air quality and thus a multi-phase cleaner transportation environment for future 

generations.  

The test conclude that there is 84 % of CO removal and near about more than 50% nitrogen removal in the 

various form. The particulate matter and carbon ash settles on the surface of the pavement.  

This project provides base for future eco friendly environment in urban areas. There is need of constructing the 

flexible exhaust system of vehicles so as to take dual advantages of pavement and vehicle. There are certain 

advantages and disadvantages with the construction of Eco-Social pavement. 

 

VI. REFERENCES 

 

[1] Shihui Shen, Maria Burton, Bertram Jobson, and Liv Haselbach, “Pervious Concrete with Titanium 

Dioxide as a Photocatalyst Compound for a Greener Urban Road Environment”. Nov. 15, 2011. 

[2]  Luigi Cassar’s, “ smog- eating concrete”. Munich/Bergamo, 29 April 2014. 

[3] Prof. M.S Subramanium, A NPTEL vedio lecture ( 15 September 2014). 



  

1025 | P a g e  

[4] Prof. Manju Mohan, Ms. Renuka Saini, Ms. Shweta Bhati, “Air pollution control- technologies in the 

transport sector”. Published by centre for atmospheric sciences Indian institute for technology, hauz khas, 

new delhi-110016, India. E-mail: mmohan65@yahoo.com. 

[5] Asif Faiz, Christopher S. Weaver, Michael P. Walsh, “Air Pollution from motor vehicles- standards and 

technologies for controlling emissions. 

[6]  Bolt, J. R., Zhuge, Y., & Bullen, F. (2011), “Photocatalytic construction materials”. 

[7] Hashimoto, K., Irie, H., & Fujishima, A. (2005). TiO2 Photocatalysis: “A Historical Overview and Future 

Prospects. Japanese Journal of Applied Physics, Vol. 44, No. 12, pp. 8269-8285.” 

[8] Chen and Liu (2010), “Asphalt & Concrete Pavement Coating found nano-TiO2 to be capable of purifying 

vehicle emissions in a real traffic environment”. 

[9]  Ramirez et al. (2009) tested eight different cementitious material sample types coated with two different 

TiO2 coating techniques. 

[10] Saurabh Jain et al. Int. Journal of Engineering Research  and  Applications                www.ijera.com Vol. 

3, Issue 5, Sep-Oct 2013, pp.119-123. 

[11] Ming-Ju Lee, Ming-Gin Lee, Yishuo Huang, and Chia-Liang Chiang, “Purification Study of Pervious 

Concrete Pavement” IACSIT International Journal of Engineering and Technology, Vol. 5, No. 5, October 

2013. 

[12] Darshan S. Shah, Jayeshkumar Pitroda, “An experimental study on durability and water absorption 

properties of pervious concrete” IJRET: International journal of research in engineering and technology, 

eISSN: 2319-1163/pISSN: 2321-7308. 

[13] B. Huang, J. Cao, X. Chen and X. Shu, “Laboratory and Analytical Study of Permeability and Strength 

Properties of Pervious Concrete.” Dept. of Civil and Environmental Engineering, The University of 

Tennessee, Knoxville, TN 37996; PH (865) 974-7713; FAX (865) 974-2669; email: bhuang@utk.edu.     

 

 


