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Abstract— Pervious concrete has been used for many years 

in the United States for storm water mandates. In U.S. 

environmental protection agency (EPA) created pervious 

concrete. Pervious concrete is utilized as sub-based layer for 

drainage purpose in Indian highway. The aim of study is to 

verify the pervious concrete properties like drainage, strength 

etc. for urban roads. We are using different proportion mix 

and water cement ratio for strength and permeability. 

Pervious concrete consists of no-fines, but 15% to 20% of 

sand use, this increase the strength of pervious concrete. 

Angular size aggregate, OPC cement is use. Ordinary 

pervious concrete mixture usually with 15-40% void ratio 

depending on its application. This enables water to be drain 

quickly. Pervious concrete is used in residential street, 

parking lots, side walk and paved area.    
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I. INTRODUCTION 

Pervious concrete which is also known as the no-fines, porous 

gap-graded and permeable concrete and enhance porosity 

concrete have been found to be a reliable storm water 

management tool. By definition pervious concrete is mixture 

of gravel or granite stone, cement, water, little to no sand (fine 

aggregates). When pervious is used for paving. The open cell 

structure allows storm water to filter through the pavement 

and into the underlying soils.   

In other words, pervious concrete help in projecting 

the surface of the pavement and its environment. 

As stated above, pervious concrete has the same 

basic constituents as conventional concrete 15 – 30%, of its 

volume consists of interconnected void network, which 

allows water to pass through the concrete. Pervious concrete 

can allow the passage of 11.35to 18.97 litres of water per 

minute through its open cells for square foot (0.0929m2) of 

surface area which is a far greater than most rain occurrences. 

Apart from being used to eliminate or reduce the need for 

expensive relation pounds, developers and other private 

companies is also using it to free up valuable real estate for 

development, while steel providing a paved park. 

Pervious concrete is also a unique and effective 

means to address important environmental issues and suitable 

growth. When it rains, pervious concrete automatically acts 

as drainage system, thereby putting water back where it 

belongs pervious concrete is ruff texture, and has 

honeycombed surface with moderate amount of surface 

ravelling which occurs on heavily travelled roadways 

carefully controlled amount of water and cementations 

material are used to create a paste. The paste then forms a 

thick coating around aggregate particles, to prevent the 

flowing of the paste during mixing and using enough paste to 

coat the particles maintain the system of interconnected voids 

which allow water and there to pass through the back of sand 

in pervious concrete results in a very harsh mix that 

negatively effects mixing, delivery and placement. Also due 

to the high void content pervious is a light in weight (about 

1600 to 2000kg/m3). Pervious concrete voids structures 

provide pollutant captures which also add significant 

structural strength as well. It also results in a very high 

permeable concrete that drains quickly.  

A. Aims 

 To achieve optimum compressive strength and 

permeability rate of pervious concrete. 

 To improve the flexural strength of the pervious concrete 

mixes using different additives, keeping the permeability 

factor in mind. 

 To utilize the marble powder waste for increasing 

compressive strength. 

B. Objectives 

 The main objective of this investigation is to develop a 

strong and durable pervious cement concrete (PCC) mix 

using different types of works. 

 To study on the properties of PCC Mix, such as 

compressive strength, flexural strength, abrasion 

resistance, permeability. 

 Examine mix designs with different constituents with 

steel slag and grit replacing to the fine sand. 

 The present investigation of the strength and drainage 

aspects of pervious concrete mixes and also the influence 

of CS as a FA. 

 Effects of aggregate gradation with other types of 

aggregate to obtain higher strength and adequate 

engineering properties of pervious concrete. 

General properties of pervious concrete - The plastic 

pervious concrete mixture is stiff compared to traditional 

concrete. Slums, when measured are generally less than 

20mm, although slums as high as high as 50mm have been 

used. However, slump of pervious concrete has no correlation 

with its workability   and hence should not be specified as an 

acceptance criterion. Typical densities void contents are on 

the order of 1600 kg/m^3 and 20 to 25% respectively. The 

infiltration rate (permeability) of pervious concrete will vary 

with aggregate size and density of the mixture but will fall 

into the range of 80 to 720 litres per minute per square meter. 

A moderate porosity pervious concrete   pavement system 

will typically have a permeability of 143 litres per minute per 

square meter. Perhaps nowhere in the world would one see 

such a heavy rainfall. In contrast the steady state infiltration 

rate of soil ranges from 25 mm/hr. to 0.25 mm/hr. This clearly 

suggests that unless the pervious concrete is severely clogged 

up due to possibly poor maintenance it is unlikely that the 

permeability of pervious concrete is the controlling factor in 

estimating runoff (if any) from a previous concrete pavement. 

For a given rainfall intensity, the amount of runoff from a 

previous concrete is controlled by the soil infiltration rate and 

the amount of water storage available in the pervious concrete 

and aggregate base (if any) under the pervious concrete. 

Generally, for a given mixture proportion strength 

and permeability of pervious concrete are a function of the 

concrete density. Greater the amount of consolidation higher 

the strength and lower the permeability. Since it is not 

possible to duplicate the in-place consolidation levels in a 
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pervious concrete pavement one has to be cautious in 

interpreting the properties of pervious concrete specimens 

prepared in the laboratory. Such specimens may be adequate 

for quality assurance namely to ensure that the supplied 

concrete meets specifications. Core testing is recommended 

for knowing the in-place properties of the pervious concrete 

pavement. The relationship between the w/cm and 

compressive strength of conventional concrete is not 

significant. A high w/cm can result in the paste flowing from 

the aggregate and filling the void structure. A low w/cm can 

result in reduced adhesion between aggregate particles and 

placement problems. Flexural strength in pervious concrete 

generally ranges between about 1 MPa and 3.8 MPa 

The freeze thaw resistance of/ pervious concrete can 

be enhanced by the following measure 

1) Use of the aggregate to increase strength and slightly 

reduce voids content to about 20%. 

2) Use of air-entrainment of the paste. 

3) Use of a perforated PVC pipe in the aggregate base to 

capture all the water and let it drain away below the 

pavement.  Abrasion and ravelling could be a problem. 

Good curing practices and appropriate w/cm (not too 

low) is important to reduce ravelling. Whereas severe 

reveling is unacceptable some loose stones on a finished 

pavement is always excepted. Use of snow ploughs could 

increase raveling. A plastic or rubber shield at the base 

of the plough blade may help to prevent damage to the 

pavement. 

II. LITERATURE REVIEW 

1) In 1988, Richard Meininger released results on 

laboratory experiments he had conducted on pervious 

concrete. Research was carried out on multiple samples 

with varying material properties. These properties 

included water cement ratio, aggregate cement ratio, 

compaction, and curing time.  

2) Malhotra in 1976. Meininger discovered a relationship 

between the 28-day compressive strength and water 

content while utilizing aggregate 3/8” in size and an 

aggregate cement ratio equal to 6.  Meininger then 

investigated the correlation between the 28-day 

compressive strength and unit weight. Lastly Meininger 

once again studied the relationship between 28-day 

compressive strength and water content ratio but altered 

aggregate cement ratio and aggregate size. The results of 

these experiments led Meininger to deduce an optimum 

water cement ratio that would maximize water 

permeability but not necessarily maximize compressive 

strength. Meininger also determined that pervious 

concrete provided a lower compressive strength than that 

of 13 conventional concrete and should only be utilized 

in areas restricted to automobile use or light duty areas. 

3) In 1995 Nader Ghafoori on various aspects of pervious 

concrete. In one study, he investigated various sites 

throughout the United States that have utilized pervious 

concrete paving systems. His investigation led to a 

comparison of compressive strength attained at each of 

these sites. He also examined failures in the various 

pavements if any had occurred along with the water 

cement and aggregate cement ratios. Next, Ghafoori 

inspected applications of pervious concrete outside the 

United States and once again compared the compressive 

strengths. Ghafoori also discusses, in detail, pavement 

thickness design for pervious concrete. He deduces that 

compressive strength depends on the water cement ratio, 

the aggregate cement ratio, compaction, and curing. He 

also provides a chart which displays the effects of 

varying the aggregate cement ratio and compaction 

energy have on the compressive strength and 

permeability. 

III. MATERIALS 

A. Aggregate  

 The standard type of angular aggregate is used pervious 

concrete. 

 Aggregate can have direct influence in permeability 

surface texture and the appearance of the previous 

concrete slab. 

 Aggregate is typically crushed stone or river gravel. 

 The size of the large aggregate will have an effect on 

aesthetics and the top size of the "Holes" in the surface. 

 Typically, large size of 20 mm aggregate is used and little 

cement of fine sand is used it is increase strength of 

previous concrete. 

 The specific gravity shall be > 2.5 and the absorption 

shall be <2.5 to aid in durability and performance.  

B. Sand 

 Fine aggregate conforming to IS 383-1970. 

 While pervious concrete considered as no fine concrete, 

but a small percentage (15% to 20%) of fine particles is 

used in pervious concrete to increase compressive 

strength. 

C. Water  

 Clean water used for proportion of concrete mix. 

 W/c ratio between0.27 to 0.40 is used successfully. 

D. Cement 

 OPC 53 grade cement conforming to IS 12269 we used 

in pervious concrete. It was stored in fully dry condition. 

 Cement material provide binding of aggregate and sand, 

also increase durability and strength. 

 The increase in the size of aggregate reduces the amount 

of cement coating which firmly reduce the strength and 

increase the permeability. 

E. Grit  

 6.3mm size grit is used in pervious concrete. 

 It is used as an inert material to improve strength and 

permeability of pervious concrete. 

F. Waste Marble Powder  

 Marble has been replaced with cement to increase 

strength of pervious concrete. 

 Specific gravity of marble powder is 2.842gmm/cc. 

 Marble is a metamorphic rock resulting from the 

transformation of a pure limestone. 

 It is responsible for its colour and appearance. 

 Marble is durable and is consequently in great demand. 
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IV. PERMEABILITY TEST 

 Aim – To determine the infiltration rate of pervious 

concrete. 

A. Material and Equipment  

 Foam sheet 

 Silicon solution 

 Maida 

 Sellotape 

 Bucket 

 Water 

 Pervious concrete slab 

B. Procedure 

Using a foam sheet preparing a rectangular section with 

length 21 cm with a height is 30 cm. using silicon solution 

and sellotape make a rectangular section proper leakage proof 

and then leave 24 hours for setting and drying. This 

rectangular section is placed on concrete slab and its 

periphery applying Maida floor in outer side of rectangular 

section. In inner side marked 2 cm constant head. Taking 7 

litre of water is used to measure constant rate infiltration rate. 

Record time at each different slab to the water is passes 

through it. 

V. DATA ANALYSIS & RESULT 

Sr. 

No. 

Percentage of 

marble powder 

replaced by 

cement 

Infiltration rate 

of Permeability 

(mm/sec.) 

Strength of 

28 days 

(N/mm2) 

1. 10 % 10.58 6.76 

2. 20 % 14.43 8.86 

 

Sr. 

No. 

Type of material 

Slab 

300x300x120 

mm 

Infiltration rate 

of Permeability 

(mm/sec.) 

Strength of 

28 days 

(N/mm2) 

1. 

Coarse 

aggregates used 

20-25 mm 

8.35 4.28 

2. 

Coarse 

aggregates used 

10-20 mm 

6.61 6.47 

3. Slab with sand - 24.45 

VI. CONCLUSION 

 Pervious concrete is a cost-effective and environmental 

friendly solution to support the parking area and side 

roads. 

 In general, if the strength is higher the permeability is 

minimum and vice versa. 

 The smaller the size of coarse aggregate should be able 

to produce a higher compressive strength and at the same 

time produce a higher permeability rate. 

 We get maximum permeability 8.35 mm/sec. and 

strength at 28 days is 6.47 N/mm2 in PCAG (20 to 25 

mm). 

 Replacing Marble Dust with cement up to 20 % increases 

strength of pervious concrete.  
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