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ABSTRACT 

Pervious concrete, porous concrete, or water permeable concrete is a kind of concrete having a high 

void content that enables water and air to flow through. When water from precipitation and other 

sources are allowed to flow through pervious concrete (also known as a high-porosity concrete, 

permeable concrete, no-fines concrete, or porous pavement), it reduces runoff and allows groundwater 

to be recharged. Large particles are used in pervious concrete, whereas small aggregates are used 

sparingly. The aggregates are then coated with the concrete paste, which enables water to travel 

through the slab. It's a crucial application for sustainable building, and it's only one of several low-

impact development approaches that builders utilize to maintain water quality. Porous Concrete, also 

known as dry concrete other, than shattered concrete, no fines concrete, and porous concrete, is an 

exceptionally robust structure used in the construction industry. A significant component is water. 

Penetrable concrete is a unique kind of strong made up of concrete, coarse aggregates, water, and, if 

needed, admixtures and specialty cements. In addition, there was research that investigated porous 

concert applications. 
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INTRODUCTION 

Over the years, construction technology has seen a dramatic shift. Using improved building methods, 

many common projects may be completed in a month. It has been shown that no building can be 

constructed at a cost-effective rate without the use of concrete. When we use the term "concrete," we're 

really referring to anything that grows together, which is a verb from the Latin. Concrete is a mixture 

of cement, aggregate, and water that is used in building.Chemical reactions known as hydration are 

responsible for the formation of concrete once it is mixed and placed. Stone is formed because of the 

reaction between cement and water, which solidifies the other ingredients. There are several uses for 

concrete in the construction industry, such as pavements, architectural structures and foundations, 

overpasses, and parking structures.Tensile strength may be increased with the use of reinforcing bars. 

There are several variables that govern the qualities of concrete while it is wet and when it has 

hardened, such as how much cement, aggregate, and water are in mixing it up a little.The water-to-

cement ratio has a major impact on the strength of concrete. Water-cement ratio increases cause 

concrete bleeding and weaken the finished product. 

Ordinary Portland cement is often used in high-performance concrete. In the concrete business, it is 

standard practice to include a variety of sub-products into cement-based materials. Concreting using 

pervious concrete is an innovative new material that is a mixture of coarse aggregate (cement), water, 

and little to no fine aggregate (sand), allowing air or water to flow through. When compared to 

traditional concrete, these enables water to drain naturally through it and replenish the groundwater 

supply.Also known as "No Fines Concrete," this groundbreaking substance is a game-changer. Pores 

in pervious concrete may vary from 0.08 to 0.32 inches (2 to 8 mm) in diameter, allowing water to 

flow through without causing any harm to the matrix of the porous concrete. Land has been drying up 

recently because of a climatic mismatch, posing a major concern.By using pervious or porous 

pavement in place of traditional concrete or asphalt for their streets and parking lots, more cities, towns, 

and companies can save money in the long term by reducing storm water runoff and refilling local 

waterways. 
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APPLICATIONS FOR POROUS CONCERT 

• Pavements with a low traffic volume 

• Alleys, driveways, and residential roads 

• Pathways and sidewalks 

• Parking areas 

• Low water crossings 

• Tennis courts 

• Sub-base for conventional concrete pavements 

• Patios 

• Artificial reefs 

• Slope stabilization 

• Well,linings. 

• Tree grates in sidewalks 

• Greenhouse foundations/floors, fish hatcheries, aquatic amusement facilities, and zoos 

• Hydraulic structures 

• Swimming pool decks 

• Pavement edge drains 

• Groins and seawalls 

• Noise barriers 

• Walls (including load bearing) 

 

ADVANTAGES 

Sustainable development may be achieved with the use of pervious concrete. To maximize water 

storage and transportation, pervious concrete is composed of a minimal amount of fine aggregate and 

evenly proportioned coarse material. One of the low-impact development approaches utilized by 

builders to safeguard water quantity and quality is sustainable building. Surface runoff may be 

significantly reduced, reducing the need for storm sewers, as compared to concrete pavement. A tire-

to-pavement contact reduces the noise created by automobiles and reduces the cost of an existing 

device for noise reduction in metropolitan settings. Saving vital natural resources is made possible in 

the following ways: 

• Easy Installation 

• Durable 

• Sustainable 

• Low Cost  

• Can Be Temporary 

• Can Be Used for Lawn Parking  

• Can Create Temporary Roads 

• Eliminates Costly Drainage Systems  

• Can be Used for Erosion Control  

• Natural drainage reduces puddles.  

• Natural filtration  

• Flood prevention  

• Reduces the heat island effect.  

• Natural and sustainable materials 

 

LITERATURE REVIEW 

G. Amirthagadeshwaran (2019) High porosity concrete is known as pervious concrete. Groundwater 

recharge and reduced runoff may be achieved by using this material in concrete flatwork applications. 

To achieve high porosity, the void content must be densely linked. A water-to-cementations-materials 

ratio of 0.36 is used in pervious concrete. With no fine aggregates, the mixture consists of cementitious 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 2, February : 2024 
 

UGC CARE Group-1,                                                                                                        54 

ingredients and coarse aggregates. The strength and permeability of porous concrete that includes fly 

ash as a mix are examined in this article to determine if fly ash may be used as a cement alternative. 

The proportion of fly ash varies between 10% and 20%. Compressive, tensile and water permeability 

testing is carried out on the samples, and findings are presented. 

Harshith, Shashivendra Dulawat et al., (2020) Other names for this kind of concrete include "dry 

concrete," "no fines concrete," and "porous concrete," which are all variations of the term. A notable 

component is water. One kind of concrete known as "penetrable" consists of a combination of cement, 

water, and any admixtures or other cementation ingredients that may be needed. To facilitate water 

flow, no fine particles are employed in the strong cross section, thus the void material is greater. Solid, 

water, and course mass admixtures are combined with identifiable cementation ingredients to form 

permeable concrete. Porous concrete is the subject of a slew of investigations. As its porosity and voids 

make it seem, the quality characteristics and structure of porous concrete are less favorable when 

compared to regular concrete. Therefore, even though it has a section of favorable circumstances, 

porous concrete must be used. Porous concrete's compressive and flexural properties may be improved, 

allowing for a plethora of new applications. Light traffic lanes are now the only places where 

penetrable concrete is commonly used. If the qualities are enhanced, it may also be utilized for medium 

and large traffic inflexible pavements. Nearby, the permeable concrete collects storm water runoff, 

aids in groundwater recharge, and allows for the productive use of formerly undeveloped areas. 

A.Ayyappan, D.Dinesh kumar (2018) Pervious concrete is a kind of high-porosity concrete used for 

concrete flatwork that allows rainwater and other sources of runoff to pass straight through, reducing 

runoff and allowing groundwater recharge. This kind of surface is also known as porous concrete, 

permeable concrete, no fines concrete, and porous pavement. Pervious concrete is made mostly of 

large aggregates, with very little utilization of smaller particles. The concrete paste used to cover the 

particles makes it feasible for water to permeate the slab. To reduce drainage system runoff by as much 

as 30% while still allowing for a water flow rate of 0.34 millimeters per second, this high-void content 

concrete is becoming more popular today. In addition to being a low-impact development approach, it 

is a significant application for sustainable building. Parking lots, footpaths, pathways, and roads may 

all benefit from pervious concrete because of its low-loading-intensity nature. Concrete that is 

permeable to water, storm water management, and appropriate development is regarded an 

Environmental Protection Agency (EPA). Cement, inert sand and gravel matrix, or crushed stone are 

combined to create this composite material. Because of their light colour and open-cell structure, these 

concretes do not absorb heat from the sun; they also do not reflect the heat back into the atmosphere, 

which lowers the temperature of the surrounding area.  

Amirthagadeshwaran G, Ramesh S, Selvi K (2019) High porosity concrete is known as pervious 

concrete. Groundwater recharge and reduced runoff may be achieved by using this material in concrete 

flatwork applications. To achieve high porosity, the void content must be densely linked. A water-to-

cementitious-materials ratio of 0.36 is used in pervious concrete. With no fine aggregates, the mixture 

consists of cementitious ingredients and coarse aggregates. The strength and permeability of porous 

concrete that includes fly ash as a mix are examined in this article to determine if fly ash may be used 

as a cement alternative. The proportion of fly ash varies between 10% and 20%. The specimens are 

subjected to several testing, including compressive strength, tensile strength, and water permeability. 

Sujeet Kumar Saha and Shaik Niyazuddin Guntakal (2018) Pervious concrete is a kind of concrete 

with a high void or porosity content that allows water to pass through. The permeability of pervious 

concrete was investigated using four criteria: compression strength, split tensile strength, flexibility, 

and permeability test. These studies examined the effect of aggregate size (20mm and 10mm), water-

to-cement ratio (0.32 & 0.28), super plasticizers, and varying percent fibre content. The results show 

that a drop in the w/c ratio from 0.32 to 0.28 results in a modest gain in strength, and that super 

plasticizer also provides excellent strength. The improvement in strength was attributed in large part 

to the addition of fibre, which accounted for 1 percent of the cement's weight. Although porosity was 

the most important factor in determining the effectiveness of porous concrete, the inclusion of different 
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percentages of fibre had an impact on this. It was found that the w/c ratio, super plasticizer, fibre, and 

compaction were all successful in achieving the best strength-to-drain ability balance for a variety of 

urban purposes. 

Yogesh N. Sonawane (2017) Rainwater does not penetrate the earth directly due to the absence of 

water absorption and air permeability in most ordinary concrete pavements, and as civil engineers and 

humans, it is our first responsibility to protect the environment. Groundwater levels will drop, making 

it harder for plants to thrive and for the earth's temperature and humidity to remain stable. Pervious 

concrete pavement research has been extensively done for roadway use to reduce such effects. The 

compressive strength and porosity of the previous concrete will be tested in this investigation. Because 

of its porosity, compressive strength is reduced, but water absorption is improved. We cannot be 

employed as a road pavement because of our poor strength. This concrete can only be used for 

pathways, parking lots, or other low-demand applications. 

 

RESEARCH METHODOLOGY 

Permeable concrete is made of a combination of cement, coarse aggregate (almost no sand), and water. 

Porous characteristics in concrete are not created with fine aggregates. Admixtures are sometimes used 

to improve the quality and distinctive characteristics of porous cement. 

CEMENT 

System business relies on concrete, which is utilized in a wide variety of ways and produced in a wide 

variety of buildings. Early improvement in compressive quality aids in covering quickly. Intense 

Concrete: A Realistic Alternative for Structures Built with a Strong Mix. 

AGGREGATES 

The area of the strong that contains the larger stones imbedded in the mixture is called Coarse 

Aggregates. The three fixings in concrete are water, cement, and aggregate, each of which has a 

specific role to play. Smashed stone or river rock is the most frequent kind of aggregate used in 

permeable cement. From 10mm to 25mm, these are the most common sizes. 

WATER  

While any drinkable water may be used to mix, the water percentage is critical for improving the gaps 

in pervious concrete. Extents of water-to-cement may range from 0.27 to 0.30, with some as high as 

0.40. It's crucial to have a tight grip on the water. 

METAKAOLIN  

Metakaolin is an additive used to make concrete that isn't quite as good as the real thing. If the 

compressive strength of a solid is more than 40MPa, it is referred to as "over the top power concrete." 

Calcination of kaolin (a clay mineral) at temperatures between 650- and 800-degrees Celsius yields 

metakaolin. A pozzolanic dwelling is found here. Ca (OH) 2 is one of the byproducts of concrete's 

hydration process, and it effects on more C-S-H gel, prompting improved quality. 

 

MIX DESIGN 

• Grade designation:M40  

• Maximum nominal aggregate size: 20mm  

• Minimum cement content: 320 kg/m3  

• Maximum water cement ratio: 0.38  

• Workability: 100mm (Slump)  

• Exposure condition: Severe  

• Degree of supervision: Good 

• Type of aggregate: Crushed angular aggregate  

• Maximum cement content (OPC): 400 kg/m3  

• Chemical admixture type: Super plasticizer confirming to IS-9103 
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Materials Required for M40 Grade of Concrete 

Cement 466.66 kg 

Coarse aggregate 1140 kg 

Admixture 7 kg 

Water 140 liters 

Mix Proportions 

MIXES CEMENT METAKOLI

N 

C.A 

Mix-1 1.00 0 2.44 

Mix-2 0.95 0.05 2.44 

Mix-3 0.90 0.10 2.44 

Mix-4 0.85 0.15 2.44 

Mix-5 0.80 0.20 2.44 

DATA ANALYSIS 

Compressive Test 

Compressive strength is affected by the size of the coarse aggregate, the void ratio, and the binding 

between the mortar and the coarse aggregate. 

Split Tensile Strength 

We performed a split tensile test on a cylinder as part of this research, The tensile strength of pervious 

concrete ranges from 1 to 3.5 Mpa. 

Test Results  

  
Figure 1:Compressive Strength analysis 
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Spilt Tensile Strength 

  
Figure 2:Split tensile Strengthanalysis. 

 

CONCLUSION 

The fresh and solidified qualities of pervious cement are perceived as follows based on test evaluation. 

In comparison to typical cement, pervious concrete has a lower compressive quality, but its 

permeability is higher due to the material's large content of voids. It is recommended that pervious 

cement only be used in areas with low traffic. Even though the compressive quality of pervious cement 

is much lower than that of conventional cement, all of the blends tested failed to achieve adequate 

compressive quality to withstand such large vehicle loads. Permeable concrete should be mandated in 

areas with low vehicle loads and occasional usage by larger vehicles. Even though pervious concrete 

isn't as strong as traditional cement, it's a good option for low-volume, low-impact areas. Pervious 

cement sacrifices some of its structural integrity, but not enough to render it ineffective. 

 

REFERENCES 

[1] G.Amirthagadeshwaran (2019) On “An Experimental Study On Pervious Concrete” 

International Research Journal Of Multidisciplinary Technovation (Irjmt)  Received 25 July 2019 Issn 

2582-1040 Accepted 21 September 2019 2019; 1(6); 185-191 Published Online 02 November 2019 

[2] Harshith, Shashivendra Dulawat Et Al., (2020)0n “Experimental Investigation of Porous 

Concrete for Concrete Pavement” International Journal of Engineering Research & Technology (Ijert) 

Http://Www.Ijert.Org ISSN: 2278-0181 Ijertv9is080267 (This Work Is Licensed Under A Creative 

Commons Attribution 4.0 International License.) Published By:www.ijert.orgVol. 9 Issue 08, August-

2020 

[3] A.Ayyappan, D.Dinesh Kumar (2018) On “Experimental Study Of Pervious Concrete” 

Ijsdr1803030 International Journal Of Scientific Development And Research (Ijsdr) Www.Ijsdr.Org 

138 Issn: 2455-2631 © March 2018 Ijsdr | Volume 3, Issue 3 

[4] Amirthagadeshwaran G, Ramesh S, Selvi K (2019) On “An Experimental Study On Pervious 

Concrete ” International Journal Of Engineering And Technology  Volume 1, Issue 6, Year 2019. 

[5] Sujeet Kumar Saha and Shaik Niyazuddin Guntakal (2018) On “Experimental Study On 

Behaviour Of Pervious Concrete In Strength And Permeability By Changing Different Parameters” 

International Journal Of Applied Engineering Research ISSN 0973-4562 Volume 13, Number 6 (2018) 

Pp. 4550-4554 © Research India Publications. Http://Www.Ripublication.Com 

[6] Yogesh N. Sonawane (2017) On “Experimental Study on Pervious Concrete: An Eco Friendly 

Concrete Pavement” International Journal Of Advanced Engineering Research And Science (Ijaers) 

[Vol-4, Issue-4, Apr- 2017] Https://Dx.Doi.Org/10.22161/Ijaers.4.4.36 Issn: 2349-6495(P) | 2456-

1908(O) 



 

Industrial Engineering Journal 

ISSN: 0970-2555   

Volume : 53, Issue 2, February : 2024 
 

UGC CARE Group-1,                                                                                                        58 

[7] Mr. V. R. Patil, Prof. A. K. Gupta, Prof. D. B. Desai, “Use of Pervious Concrete In Construction 

Of Pavement For Improving Their Performance,” Iosr Journal Of Mechanical And Civil Engineering 

(Iosrjmce), Pp: 54-56 

[8] M. Harshavarthana Balaji, M. R. Amarnaath, R. A. Kavin, S. Jaya Pradeep, “Design ofEco-

Friendly Pervious Concrete,” International Journal of Civil Engineering And Technology (Ijciet), 

Volume 6, Issue 2, February (2015), Pp. 22-29 

[9] Darshan S. Shah, Prof. Jayeshkumar Pitroda, Prof. J.J. Bhavsar, “Pervious Concrete: New Era 

for Rural Road Pavement,” International Journal of Engineering Trends and Technology (Ijett) – 

Volume 4 Issue 8- August 2013, Pp: 3495-3499 

[10] Rasiah Sriravindrarajah, Neo Derek Huai Wang, Lai Jian Wen Ervin, “Mix Design for Pervious 

Recycled Aggregate Concrete,” International Journal of Concrete Structures And Materials, December 

2012, Volume 6, Issue 4, Pp 239–246 

[11] H. Arun, L. Frangline Jose, “Experimental Investigation on Increasing The Strength Of 

Pervious Concrete By Varing The Mix Ingretients”, (2016). 

[12] Wacker Chamical Corporation (2019), “The Bnifits If Vinyl Acetate Ethylene (Vae) Polymers 

in Pervious Concrete Mixes” 

  

 


