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Abstract— Pervious concrete is a comparatively new 

concept for metro city pavement because of problems in 

urban area related to low ground water table, storm water 

management etc. Pervious concrete has introduced in metro 

cities as a road pavement material. Pervious concrete as a 

paving material has seen renewed interest due to its ability 

to allow water percolate through itself to recharge 

groundwater table and reduced storm water runoff. In metro 

cities cost consideration is the primary factor. Maintenance 

of costly storm water management system is difficult to 

execute in cities due to its large population. Pervious 

concrete pavement is irreplaceable and effective means to 

meet growing environmental and population demand. It 

allows runoff to percolate through itself and meet to the 

ground water table. Infiltration of storm water is totally 

depend upon the soil character and its permeability. In 

absence of low permeable soil pervious concrete is great 

solution for storm water management. This pervious 

concrete pavements creates more effective land use by 

excluding the need for retention ponds, swell, and other 

costly storm water management devices.In this paper one 

case study is analyzed. Considering rainfall data, traffic 

volume data, soil and geotechnical investigation data of a 

residential colony which was taken as a part of case study, 

the suitability of Pervious Concrete as pavement material 

was checked. Cost comparison between conventional 

method of storm water management and storm water 

management using pervious concrete pavement is checked. 
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I. INTRODUCTION 

As a part of review paper a residential colony has been taken 

as a case study and an attempt to verify the suitability and 

implementation of Pervious Concrete for Rain Water 

Management. 

Basic Information about case study: 

Name: The Mahakali Model Town Co-operative Housing 

Society. 

Address: The Mahakali Model Town Housing Society, 

Mahakali Caves Road, Andheri (East), 

Mumbai 400 093. 

A. Layout and Site Plan of Residential Colony: 

 
Fig. 1: Layout and Site Plan of Residential Colony 

 
Fig. 2:  Key Plan of Residential Colony 

B. Report of a Colony under Case Study: 

1) Geology: 

SR. 

NO. 

TYPE OF 

VEHICLES 

FREQUENCY(per 

day) 

1 Motor-cycle, bikes 40-50 

2 Cars 60-80 

3 Buses, Tempo 5-10 

4 Trucks 0-4 

 Geomorphology : Plain 

 Relief                  : Gentle 

 Environment       : (a) Coastal (b) Urban 

 Soil                      : Murrum 

 Petrology            : Igneous 

 Rock Type       : Basaltic 

2) Hydro-Geology 

 Vegetation        : Tall Grass 

(Bamboo etc.) 

 Micro- environment       : lakes 

 Artificial Water Feature   : Bore-wells 

 Pollutants        : Sewerage Line 

II. EXPERIMENTAL WORK 

A. Rainfall Data: 

Mumbai city receives seasonal rainfall for 4 months from 

June to September. Average rainfall is 1200mm, of which 

70% is during July and August. Mumbai is lying on the west 

by Arabian Sea and is intercepted by number of creeks 

(Mahim, Mahul and Thane creek), rivers (Mithi, Dahisar, 

Poisar and Oshiwara rivers) and their tributaries and 

complex nalla system. 

Following is the rainfall data obtained from Indian 

Meteorological Department website. 

The District Rainfall (in mm) is shown below 

which is the arithmetic averages of Rainfall of Stations 
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under the District Mumbai for a period from May to 

December for years 2009 to 2012. 

 
Table 1: Average Annual rainfall (in mm) in Mumbai 

district 

B. Traffic Volume Data of a Colony: 

In order to obtain traffic volume data of colony considering 

its need in pavement design we conducted traffic survey at 

the entrance of colony between 30/09/2012 to 8/10/2012 

during 9 am to 5 pm of each day. 

Number of vehicles per day: 100-150 (on Weekdays) 

Number of vehicles per day: 80-90 (on weekends) 

TABLE. 2 : Traffic Volume Data of a colony 

C. Pavement design 

1) Basis for Pavement Design 

Design thickness of Pervious Concrete Pavement depends 

on two factors; 

 Hydraulic factors such as Permeability, volume 

of voids and 

 Mechanical properties such as Strength and 

stiffness 

Pervious Concrete used in the pavement system 

must be designed for traffic loads and also takes into 

consideration storm water management system. Appropriate 

material and soil properties, appropriate pavement thickness, 

other characteristics and traffic loads required for the design 

should be considered for both hydraulic and mechanical 

analyses. 

Larger of two values of pavement thickness 

determined on the basis of hydraulic and structural 

requirement should be considered as final design thickness 

of pervious pavement. 

2) Hydraulic Factors: 

Hydraulic factors for design must include amount of rainfall 

expected, intensity of surface runoff, pavement 

characteristics and underlying soil properties. The amount of 

runoff is always less than total rainfall because some portion 

of rain is accumulated in small depression on the ground, 

some portion flows as a surface runoff and only some 

portion infiltrates into the soil. Excess surface runoff is 

caused by either excessively low permeability or inadequate 

storage capacity.  Normally for Conventional Concrete 

runoff coefficient is 1 i.e. infiltration is almost negligible 

whereas in case of Pervious Concrete runoff coefficient is 

0.6, thus it helps to infiltrate large portion of runoff into the 

soil and contributes to ground water recharge. 

3) Rainfall Expected: 

An appropriate rainfall event must be used to design 

Pervious Concrete pavement. Two important considerations 

are the rainfall amount for a given duration and the 

distribution of that rainfall over the time period specified. 

Also the storage capacity typically depends upon specific 

rainfall events. Total value of rain is important but the 

infiltration rate must be considered. 

4) Underlying soil properties 

This is an important factor for the design of Pervious 

Concrete. Ideally Pervious Concrete should be laid on sandy 

soil but if soil is clayey appropriate sub-base can be 

provided. It is recommended that highly organic materials 

must be excavated and replaced with soil containing high 

amount of coarser fill material. Also the design may include 

filter reservoirs of sand, open graded stone and gravel to 

provide adequate containment and increase the support 

value. 

D. Design Criteria and Specifications : 

The cross-section of Pervious Concrete pavement typically 

consists of four layers. As shown in figure 12, a description 

of each of the layers is presented below:  

1)   Pervious Concrete layer: 

The Pervious Concrete layer consists of an open-graded 

concrete mixture usually ranging from depths of 4 to 6 

inches depending on the required bearing strength and 

pavement design requirements (6 inches is the 

recommended minimum for mostly all parking 

applications). Void content of Pervious Concrete can be 

assumed to range from 16 %to 20% for design purposes. For 

example, a 6 inch thick Pervious Concrete layer would hold 

1.08 inches of rainfall.   

2)  Aggregate reservoir layer: 

The aggregate base course consists of a clean and durable 

crushed aggregate with a void space of 35%-40%.  The 

designer may wish to verify the porosity and condition of 

the aggregate prior to placement. The aggregate sub-base 

layer should have a minimum depth of 10 inches. A 12 inch 

aggregate layer is recommended for parking lot applications. 

The layer should be designed to drain completely in 48 

hours. Aggregate contaminated with soil shall not be used. 

An observation well for monitoring infiltration performance 

and water accumulation in the aggregate base is 

recommended. The observation well consists of perforated 

PVC pipe 4 to 6 inches in diameter and placed at the 

downstream end of the facility and provided with an access 

lid for measurement and inspection purposes.  

3)  Geotextile Filter Fabric: 

The bottom and sides of the sub-base aggregate layer are 

separated from the subgrade soils with a geotextile fabric. 

The filter fabric provides a separation and filter to prevent 

migration of fine soil particles (silt/clay fines) into the 

reservoir layer and reducing storage capacity.  

 
Fig. 3: Typical profile of Pervious Concrete Pavement 
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III. COST ANALYSIS 

Table 3 shows the cost comparison between Conventional 

Concrete and Pervious Concrete. 

For the cost comparison nominal thickness of 

Conventional Concrete considered is 150mm whereas 

nominal thickness of Pervious Concrete considered is 

250mm. 

Also 30% wastage of aggregates is considered 

while calculating the cost for pervious concrete. This 

wastage can be reduced by using special crushing equipment 

which will be used to obtain the narrowly crushed 

aggregates. This will help in reducing the cost of Pervious 

Concrete to Rs. 1000 per sq.ft.  

 
Table 3: Cost Comparison between Conventional Concrete 

and Pervious Concrete 

From Table 3 it can be shown that the difference 

between costs of Conventional Concrete and Pervious 

Concrete is very small. In the above table rates are 

calculated considering only materials and their costs. Since 

in Pervious Concrete sand is not used or sometimes very 

small amount of sand is used Pervious Concrete is economic 

as compared to Conventional Concrete in terms of materials. 

By using pervious concrete for storm water management we 

can reduce the cost of storm water management machineries 

like pumps, generator (for electricity). Hence it reduces the 

cost of the project and its infiltration rate is also very high, 

hence it reduces the time of infiltration also.It takes only few 

minutes to percolate all the water in soil and it avoids 

ponding of water on road in heavy rainy season. 

But unlike Conventional Concrete, Pervious 

Concrete needs special treatment while laying, compacting, 

curing and also it requires special maintenance for durability 

criteria. It also requires special equipments and sometimes it 

may be required to use geo-synthetic material. This makes 

Pervious Concrete uneconomic in terms of operational costs. 

When Conventional Concrete is compared to Pervious 

Concrete based on criteria of cost, and other properties such 

as durability, maintenance, and long term savings, Pervious 

Concrete is slightly on the lower side of the Conventional 

Concrete. 

But when other factors such as long-term impact on 

the environment and important factors such as ground water 

recharge, rain water management, heat island effect are 

considered. The infiltration properties of the material - the 

ability to remove pollutants from storm water – gives better 

effectiveness than some of the most popular rain water 

management systems. This shows that this paving system is 

nearly equal in cost to Conventional Concrete It is therefore 

possible to employ an environmentally sound pavement 

solution while saving money. 

A small survey is carried out which clearly shows 

the cost comparison between conventional storm water 

management system and pervious concrete pavement as 

storm water management system. 

 
Table 4: Total cost of conventional concreting 

Note: Standard rates of 2014 are used. 

Estimated initial Cost of 

Pervious Concrete Pavement 

1,55,00,000/- 

Maintenance for three years 

(2012-2014) 

None 

Total 1,55,00,000/- 

Table 5: Total Cost of Pervious Concrete Pavement 

Note: Standard rates of 2014 are used. 

Above survey states that the initial cost of pervious 

concrete pavement is slightly greater than Conventional 

concreting but considering as a storm water management 

system it reduces the cost of the project. It increases the 

infiltration rate of the storm water management system also. 

Hence it is one of the best storm water management 

practices. 

IV. CONCLUSION 

1) Pervious concrete pavement can be effectively 

implemented in a residential colony considered as a 

case study. This will help in ground water recharge 

reducing surface runoff during rainy season which 

will help in solving problem of water crisis during 

summer. 

2) Pervious concrete pavement reduces the infiltration 

time of runoff due to its high infiltration rate. 

3) It reduces the maintenance cost of the storm water 

management system and after some years it could 

be beneficial than the conventional methods of 

storm water management system. 
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