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ABSTRACT 
The quantity and quality of groundwater resources 

globally is threatened by unsustainable water 

withdrawals and consumption. This demand for 

groundwater is the result of rapid population and 

economic growth, and increasing urbanization and 

commercial agriculture. Groundwater recharge is one of 

the way for improving groundwater. Groundwater 

recharge can be done artificially or naturally the 

artificial recharge is the augmentation of underground 

aquifers by some methods of construction by artificially 

changing the natural conditions. Recharge is the balance 

between rainfall, evpo-transpiration and filtration.   

Pervious concrete (also called porous concrete, 

permeable concrete, no fines concrete and porous 

pavement) is a special type of concrete with a high 

porosity used for concrete flat applications allows water 

from precipitation and other sources to pass directly 

through, thereby reducing the runoff from a site and 

allowing groundwater recharge. Pervious concrete is 

made using large aggregates with little to no fine 

aggregates. The concrete paste then coats the aggregates 

and allows water to pass through the concrete slab. 

Pervious concrete is traditionally used in parking areas, 

areas with light traffic, residential streets, pedestrian 

walkways, and green houses. 

Water from beneath the ground has been exploited for 

domestic use, livestock and irrigation since the earliest 

times. Although the precise nature of its occurrence was 

not necessarily understood, successful methods of 

bringing the water to the surface have been developed 

and groundwater use has grown consistently ever since. 

It is, however, common for the dominant role of 

groundwater in the freshwater part of the hydrological 

cycle to be overlooked. Groundwater is easily the most 

important component and constitutes about two thirds 

of the freshwater resources of the world and, if the polar 

icecaps and glaciers are not considered, groundwater 

accounts for nearly all usable freshwater. Even if 

consideration is further limited to only the most active 

and accessible groundwater bodies ,then they constitute 

95 per cent of total freshwater. Lakes, swamps, 

reservoirs and rivers account for 3.5 per cent and soil  

 

moisture accounts for only 1.5 per cent . The dominant 

role of groundwater resources is clear and their use and 

protection is, therefore, of fundamental importance to 

human life and economic activity. It is easy for the 

importance of groundwater in water supplies to be 

underestimated. It is customary to think of groundwater 

as being more important in arid or semi-arid areas and 

surface water as more important in humid areas. 

However, inventories of groundwater and surface water 

use reveal the worldwide importance of groundwater. 

The reasons for this include its convenient availability 

close to where water is required, its excellent natural 

quality (which is generally adequate for potable supplies 

with little or no treatment) and the relatively low capital 

cost of development. Development in stages, to keep pace 

with rising demand, is usually more easily achieved for 

ground-water than for surface water. 

 

I. INTRODUCTION 
Pervious concrete (also called porous concrete, 

permeable concrete, no fines concrete and porous pavement) 

is a special type of concrete with a high porosity used for 

concrete flat applications allows water from precipitation 

and other sources to pass directly through, thereby reducing 

the runoff from a site and allowing groundwater recharge. 

Pervious concrete is made using large aggregates with little 

to no fine aggregates. The concrete paste then coats the 

aggregates and allows water to pass through the concrete 

slab. Pervious concrete is traditionally used in parking areas, 

areas with light traffic, residential streets, pedestrian 

walkways, and green houses. It is an important application 

for sustainable construction and is one of many low impact 

development techniques used by builders to protect water 

quality. The basic ingredients of pervious cement concrete 

mix are not very different from the conventional cement 

concrete mix, except in the proportion of ingredients. The 

main ingredients are cementations material, water, 

aggregate and if required, admixtures the initial use of 

porous concrete was in the United Kingdom in 1852 with 

the construction of two residential houses and a sea groaned. 

Cost efficiency seems to have been the primary reason for 

its earliest usage due to the limited amount of cement used. 

It was not until 1923 when porous concrete resurfaced as a 

viable construction material. 

 

II. GROUND WATER  IMPROVEMENT 

Ground water improvement is very important issue of now a 

days. Since excluding water locked up in ice-caps and 

glaciers, groundwater constitutes 97 percent of the world’s 
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readily available freshwater While historically it has not 

generally been exploited as heavily as surface water, recent 

large-scale development has meant that, today, it forms the 

foundation for social and economic development in many 

regions, particularly developing countries, which account 

for 71 percent of global water withdrawals. 

The quantity and quality of groundwater resources globally 

is threatened by unsustainable water withdrawals and 

consumption. This demand for groundwater is the result of 

rapid population and economic growth, and increasing 

urbanization and commercial agriculture. 

Degradation of groundwater recharge areas, often through 

development activities and/or changes to hydrological 

regimes, can impact both the quantity and quality of 

recharge infiltrating into aquifers. A major challenge is 

determining the location and boundary of recharge areas and 

then controlling land uses there. 

Groundwater recharge is one of the way for improving 

groundwater. Groundwater recharge can be done artificially 

or naturally The artificial recharge is the augmentation of 

underground aquifers by some methods of construction by 

artificially changing the natural conditions. Recharge is the 

balance between rainfall, evapo-transpiration and filtration. 

When proving the model against the past events rainfall is 

known from the meteorological records. Similarly, the 

evapotranspiration can be calculated from the 

meteorological records if the distribution of crops and 

natural vegetation across the recharge area is known. 

Infiltration depends on the extent and type of various soils 

present, in particularly location of glacial drift, which 

strongly inhibits the movement of water. 

The construction of recharge structures has created  

awareness among the farming community to observe the 

status of groundwater in their respective wells on real time 

basis. This has triggered the process of participatory 

groundwater monitoring. The villagers are thinking of 

adopting some process for regulating groundwater use 

through community participation. The participatory 

monitoring will help the people- 

 To understand their groundwater system and water 

level fluctuations in annual and seasonal basis. 

 To regulate the groundwater use. 

 To initiate social regulation and 

 To change in cropping pattern. 

 

 

WATER BEARING FORMATIONS 

The hydrogeology of the district is mainly controlled by the 

geology and geomorphology. A wide variation in the 

geology and land forms, in the area, gives rise to different 

hydrogeological conditions. Broadly Dehradun district is 

divided into three hydrogeological units, viz. (1) Himalayan 

Mountain Belt (2) Shivalik zone and (3) Doon Gravels  

 

 

Figure1. Different zones in upper part of earth crust 

 

               

USE OF PERVIOUS CONCRETE 

 

Pervious concrete is a zero-slump, open graded material 

consisting of hydraulic cement, 

coarse aggregate, admixtures and water. Because pervious 

concrete contains little or no fine 

aggregates such as sand, it is sometimes referred to as “no-

fines” concrete. It is a special type of concrete having a high 

void content of about 30%, is becoming popular nowadays 

due to its potential to reduce the runoff to the drainage 

systems which can provide a water flow rate around 0.34 

cm/second. 

Pervious concrete has a large open pore structure hence less 

heat storage and faster. Pervious concrete also find its 

effective application in low loading intensity parking 

pavements, footpaths, walkways and highways. The 

pervious concrete is considered as an Environmental 

Protection Agency (EPA) for providing pollution control, 

storm management and suitable development. Here, 

pervious concrete mix is designed without sand and adding 

silica fume as an admixture using ACI 522R-06 code, the 

mechanical strength of the concrete is increased to an 

extent. The aim of this project is to lay the pervious concrete 

in platform and car parking thus transmitting the water to 

the underground surface very easily for maintaining the 

ground water table even in all the places. 

 

 

FLEXIBLE PAVEMENT VS PERVIOUS PAVEMENT 

 

Flexible pavement 

 Deformation in the subgrade is transferred to the 

upper layers 

 Design is based on the load distributing 

characteristics of the component layers 

 Have low flexural strength 

 Load is transferred by grain to grain contact 
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 Have low completion cost but repair cost is high 

 Have low life span (high maintenance cost) 

 Surfacing cannot be laid directly on the subgrade 

but a sub base is needed 

 No thermal stress is induced as the pavement has 

the ability to contract and expand freely. That’s 

why expansion joints are needed 

 Strength of the road is highly dependent on the 

strength of the subgrade 

Rolling of the surfacing needed 

 Road can be used for traffic with in 24hrs 

 Force of friction is less deformation in the 

subgrade is not transferred to the upper layers 

 Damaged by oils and certain chemicals 

 
Pervious Pavement 

 Deformation in the subgrade is not transferred to 

subsequent layers 

 Design is based on flexural strength or slab action 

 Have high flexural strength 

 So such phenomenon of grain to grain load transfer 

is high 

 Life span is more when compared to the flexible 

pavements (low maintenance cost) 

 Surfacing can be directly laid on the subgrade 

 Thermal stresses are more vulnerable to be induced 

as the ability to contract and expand is veryless in 

concrete. That’s why expansion joints are needed 

 Strength of the road is less dependent on the 

strength of the subgrade 

 Rolling of the surfacing is not needed 

 Road cannot be used until 14 days of curing 

 Force of friction is high 

 No damage by oils and greases 

 

 Pervious concrete saves trees by providing both 

air and water to the tree roots. This allows the 

trees to thrive and reduces tree-root lifting of 

the pavement 

 

 

 
 

              Figure2.  Aeration In Pervious Concrete 

 

 

PERVIOUS CONCRETE AS NOISE ABSORPTION 

Pervious concrete is applied for sound barriers or pavements 

to absorb traffic noise and 

reduce sound wave reflection. In terms of acoustic 

engineering porous concrete can be considered asa rigid 

frame porous medium. Theoretically the sound absorption 

properties of a rigid frame porous medium are mainly 

influenced by void texture and thus the main focus of 

modelling is to determine the generalized void texture. 

Since porous sound absorbing materials, such as 

polyurethane, fabrics, formed metal, etc., The main concern 

of the present study is the absorption characteristics of 

porous concrete in case the vertical incidence acoustic wave 

has occurred. Many other type of noise including the rolling 

noise of vehicles or impact noise with high sound pressure 

considering random incidence acoustic waves, also need to 

be considered when designing porous concrete used as an 

acoustic wall. However, this issue is beyond the scope of 

present work, nevertheless, it should be subject of future 

work for developing more versatile acoustic absorption 

models for porous concrete. 

In rural areas larger amount of rainwater ends up falling on 

impervious surfaces such as parking lots, driveways, 

sidewalks, and streets rather than soaking into the soil. This 

creates an imbalance in the natural ecosystem and leads to a 

host of problems including erosion, floods, groundwater 

level depletion and pollution of rivers, as rainwater rushing 

across pavement surfaces picks up everything from oil and 

grease spills to de-icing salts and chemical fertilizers. A 

simple solution to avoid these problems is to stop 

constructing impervious surfaces that block natural water 

infiltration into the soil. Rather than building them with 

conventional concrete, we should be switching to Pervious 

Concrete or Porous Pavement, a material that offers the 

inherent durability and low life-cycle costs of a typical 

concrete pavement while retaining storm water runoff and 
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replenishing local watershed systems. Instead of preventing 

infiltration of water into the soil, pervious pavement assists 

the process by capturing rainwater in a network of voids and 

allowing it to percolate into the underlying soil. 

 
ADVANTAGES OF PERVIOUS CONCRETE 

 Recharge of local aquifer 

 Water budget retention and pollution removal 

 Less need for storm sewer 

 Green building alternative suitable for many 

application 

 Natural run-off allows rainwater to drain directly to 

sub-base 

 Reduced construction requirements for drainage 

structures 

 Reduced pollution prevents environmental damage 

 Protects streams and lakes and allows local 

vegetation to thrive 

  

III. MATERIAL COLLECTION 
 
Cement 

Ordinary Portland cement, 53Grade conforming to IS: 269 – 

1976.Ordinary Portland cement, 53Gradewas used for 

casting all the Specimens. Different types of cement have 

different water requirements to produce pastes of standard 

consistence. Different types of cement also will produce 

concrete have a different rates of strength development. The 

choice of brand and type of cement is the most important to 

produce a good quality of concrete. The type of cement 

affects the rate of hydration, so that the strengths at early 

ages can be considerably influenced by the particular 

cement used. It is also important to ensure compatibility of 

the chemical and mineral admixtures with cement. 

 

 

Coarse Aggregate 

 

Locally available crushed blue granite stones conforming to 

graded aggregate of nominal size12.5 mm as per IS: 383 – 

1970. Crushed granite aggregate with specific gravity of 

2.77 and passing through 4.75 mm sieve and will be used 

for casting all specimens. Several investigations concluded 

that maximum size of coarse aggregate should be restricted 

in strength of the composite. In addition to cement paste – 

aggregate ratio, aggregate type has a great influence on 

concrete dimensional stability. 

 
Silica Fume 

Silica fume is one of the artificial pozzolanas, commonly 

used as mineral admixture. Silica fume is very fine non- 

crystalline silica, produced in electric arc furnaces, as a by-

product of the production of elemental silicon or alloys 

containing silicon also known as condensed silica fume or 

micro silica. There are two reactions in the silica fume, 

Pozzolanic reactions are, Silica fume reacts with the calcium 

hydroxide, which is liberated during process of Hydration, 

about 22-24 percent and produces calcium-silicate-hydrate 

(C-S-H). The following are the chemical reactions that are 

taking place. 

The second function silica fume performs in cementations 

compounds is a physical one. 

Because silica fume is 100 to 150 times smaller than cement 

particle it can fill the voids created by free water in the 

matrix. This function, called particle packing, refines the 

microstructure of concrete, creating a much denser pore 

structure. Impermeability is dramatically increased, because 

silica fume reduces the number and size of capillaries that 

would normally enable contaminants to infiltrate the 

concrete. Thus silica fume modified concrete is not only 

stronger, it lasts longer, because it's more resistant to 

aggressive environments. As a filler and pozzolan, silica 

fume's dual actions in cementations compounds are evident 

throughout the entire hydration process. 
 

Water 

Water is very important component of any concrete. It takes 

part in hydration. Casting and curing of specimens were 

done with the potable water that is available in the 

college premises. 

 

 
 

 Figure3. pervious concrete specimen 

 

IV.  CONCLUSION 
The quantity and quality of groundwater resources globally 

is threatened by unsustainable water withdrawals and 

consumption. This demand for groundwater is the result of 

rapid population and economic growth, and increasing 

urbanization and commercial agriculture. Degradation of 

groundwater recharge areas, often through development 

activities and/or changes to hydrological regimes, can 

impact both the quantity and quality of recharge infiltrating 

into aquifers. 

 A major challenge is determining the location and boundary 

of recharge areas and then controlling land uses there . 

Groundwater recharge is the replenishment of an aquifer 

with water from the land surface. It is usually expressed as 
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an average rate of mm of water per year, similar to 

precipitation. In addition to precipitation, other sources of 

recharge to an aquifer are stream and lake or pond seepage, 

irrigation return flow (from both canals and fields), inter-

aquifer flows, and urban recharge. In contrast to natural 

recharge (which results from natural causes); artificial 

recharge is the use of water to replenish artificially the water 

supply in an aquifer. 

 

 

         

Figure4. working model  

 

 

  REFERENCES 

[1] DESIGN OF ECOFRIENDLY PERVIOUS CONCRETE ,VOL 6 

Issue 2 Feb 2015, 

[2] Innovations In Groundwater Recharge(JAN 2002)-

INTERNATIONAL WATER MANAGEMENT INSTITUTE 

[3] DESIGN OF ECOFRIENDLY PERVIOUS CONCRETE ,VOL 6 
Issue 2 Feb 2015, Mr.Harshvardhanbalaji,Mr. Amaranth,R.A. Kavin, 

S. Jaya Pradeep. 

[4] Analysis Of Ground Water Quantity Improvement Using Rain Water 
Harvesting System: The Case Study Of Jamiamilliaislamia South 

Delhi India(APR 2013)-Mohdsaleem, Muqeem Ahmed. 


