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Abstract: 

The permeable (pervious) concrete has generally lower strength when compared to normal conventional concrete. The strength of 

pervious concrete is main ly depends upon the proportions of which the concrete is made off and the size of aggregate used. In this 

paper to study the structural property (Compressive Strength) of pervious concrete by two different aggregate sizes (12.5mm 

&20mm) and also the various Aggregate Cement ratios with constant water cement content 0.4. Coarse aggregate size 12.5mm 

has higher compressive strength values compared to 20mm aggregate size. Also the aggregate/cement ratio of 6:1 gave the 

highest compressive strength compared to other aggregate/cement ratio of 8:1 and 10:1. 
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1. INTRODUCTION 

 

Pervious concrete is a mixture of gravel o r granite stone, 

cement, water, little  to no sand (fine aggregate) with or without 

admixtures. When pervious concrete is used for paving the 

open cell structures allow storm water to filter through the 

pavement and into the underlying soils (Fig. 1). In other words, 

pervious concrete helps in protecting the surface of the 

pavement and its environment. Pervious concrete is  act as both 

a pavement and storm water management tool. Pervious 

concrete can be used in a wide range of applications, although 

its primary use is in pavements which are in: residential roads, 

alleys and driveways, low volume pavements, low water 

crossings, sidewalks and pathways, parking areas, tennis 

courts, slope stabilisation, sub-base for conventional concrete 

pavements etc.  Pervious concrete system has advantages over 

impervious concrete in that it is effective in managing run-off 

from paved surfaces, prevent contamination in run-off water, 

and recharge aquifer, repelling salt water intrusion, control 

pollution in water seepage to ground water recharge thus, 

preventing subterranean storm water sewer drains, absorbs less 

heat than regular concrete and asphalt, reduces the need for air 

conditioning.  Because of the absence of fine aggregate, 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 3-5 gallons (0.014 - 

0.023m3) of water per minute through its open cells for each 

square foot (0.0929m2) of surface area which is far greater 

than most rain occurrences. 

 

 
Figure.1. Pervious Concrete  

2. NEED FOR THIS S TUDY 

 

The normal pavement is an impervious surface that sheds 

rainfall and associated surface pollutants forcing the water to 

run off paved surfaces directly into nearby storm drains and 

then into streams and lakes. Whereas Pervious pavement is 

designed to allow percolation or infilt ration of storm water 

through the surface into the soil below where the water is 

naturally filtered and pollutants are removed. Pervious 

pavement technology creates more efficient land us e by 

eliminating the need for retention ponds, swales, and other 

storm water management devices. In doing so, pervious 

concrete has the ability to lower overall project costs on a first-

cost basis.    

  

3. AIM OF THE S TUDY 

 

The main objective of this project is to improve the strength of 

pervious concrete by without adding any admixtures . To study 

the compressive strength of pervious concrete by the aggregate 

size of 12.5 mm & 20mm. Three different aggregate cement 

ratios 6:1, 8:1 and 10:1(No fine Aggregate in the mix) test 

specimen were produced. For Each aggregate sizes (12.5mm & 

20mm) To conduct strength test on the all the batches of 

pervious concrete at a curing period of 7, 14 & 28 days. 

 

4. MATERIALS SPECIFICATION 

 

4.1 CEMENT 

Ordinary Port land Cement 53, Grade conforming to IS: 269 -

1976 was 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 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 considerable influenced by the particular cement used. 

It is also important to ensure compatibility of the chemical and 

mineral admixtures with cement.  
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4.2 COARS E AGGREGATE 

Locally available crushed blue granite stones conforming to 

graded aggregate used were graded into two main particle 

sizes, mainly sample A of 20mm and sample B of 12.5mm. 

Several investigations concluded that maximum size o f 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.  

 

4.3 WATER 

Casting and curing of specimens were done with the potable 

water that is availab le in the college premises. 

 

5. BATCHING 

 

The measurement of materials for making concrete is known 

as batching.  Here, we have adopted weigh-batching method, 

and it is the concrete method too.  Use of weigh system in  

batching, facilitates accuracy, flexib ility and simplicity.  

Different types of weigh batchers are available; the particular 

type to be used depends upon the nature of the job. When 

weigh batching is adopted, the measurement of water must be 

done accurately.  Addition of water in terms of litre will not be 

accurate enough for the reason of spillage of water, etc. 

 

Table.1. Mix Proportion by Weight of Cement and 

Aggregate  

 

 

6. PREPARATION OF TEST SPECIMEN 

 

In order to Study the Compressive Strength of Pervious 

Concrete, Three batches of test specimen were produced from 

each of the aggregate size representing aggregate cement ratios 

of 6:1, 8:1 and 10:1 with no fines in the mixes. The materials 

were batched by weight on the below table. As earlier stated, 

two different sizes of coarse aggregate (crushed stone) were 

used in this study. The sizes are 12.5mm and 20mm. The 

specific gravity test carried out on the two aggregate sizes gave 

average value of 2.7. For the two aggregate sizes, the mix 

proportions were done by weight. From each of the batches, 18 

of 150mm concrete cubes were taken. The batched materials 

are thoroughly hand-mixed with water so as to obtain uniform 

and homogenous pervious concrete. Water/cement ratio of 0.4 

was added to form a cement paste, A total of 54 cubes were 

produced for each aggregate size for different mix ratio of 6:1, 

8:1 and 10:1 of coarse aggregate and cement. 

 

Table.2. S pecimen Details 

 

Specimen Type Mix 

proportion 

Number 

of cubes 

 

 

 

CUBE 

(15cm X 15cm X 15cm) 

12.5mm Size Aggregate 

6:1 9 

8:1 9 

10:1 9 

20mm Size Aggregate 

6:1 9 

8:1 9 

10:1 9 

 

7. CURING OF SPECIMEN  

 

Curing plays an important role on strength development and 

durability of concrete. Curing takes place immediately after 

concrete placing and finishing, and involves maintenance of 

desired moisture and temperature conditions, both at depth and 

near the surface. Properly cured concrete has an adequate 

amount of moisture for continued hydration and development 

of strength, volume stability, resistance to freezing and 

thawing, and abrasion and scaling resistance. After casting the 

moulded specimens are stored in the laboratory and at the 

room temperature of 24 hours from the time of addition of 

water to dry ingredients. After this period the specimens are 

removed from the moulds immediately submerged in clean and 

fresh water. The specimen are cured for 7days, 14 days and 

28days. After 7, 14 and 28 days of curing specimens are take 

out from water tank for laboratory for testing. 

 

8. COMPRESS ION TES T  

 

The test was conducted as per IS 516-1959.  In Universal 

Testing Machine (UTM). The cubes of standard size 150 mm x 

150mm x 150mm were used to find the compressive Strength. 

The concrete cube was tested after the period of 7, 14 & 28 

days of curing. The bearing surfaces of the resting machine 

shall be wiped clean and any loose sand or other material 

removed from the surfaces of the specimen. In the case of 

cubes, the specimen shall be placed in the opposite sides of the 

cubes as cast, that is not to the top and bottom. The axis of the 

specimen shall be carefully aligned with the centre of thrust of 

the spherically seated platen No parking shall be used between 

the faces of the test specimen. The movable portion shall be 

rotated gently by hand so that uniform seating may be 

obtained. The load shall be applied without shock and 

Increased continuously at a rate of approximately 140 kg/cm
2
 

until the resistance of the specimen to the Increasing load 

breaks specimen shall then be recorded and the appearance of 

the concrete and any unusual features In the type of failures 

shall be noted.  

 

 
 

Therefore minimum three specimens should be tested at each 

selected age.If strength of any specimen varies by more than 

15 per cent of average strength, results of such specimen  

S.No TES TS DONE RES ULT 

 

1. Specific Gravity  3.15 

 

2. Fineness Modulous 

 

1.2% 

Aggregate/Cement 

Ratio 

(kg) 

Weight of 

aggregate  

(kg) 

Weight of 

Cement 

(kg) 

6:1 61.4 10.32 

8:1 64.8 8.10 

10:1 66.26 6.62 
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should be rejected. Average of three specimens gives the 

compressive strength of concrete. 
 

 
Figure.2. Universal Testing Machine  

 

 
Figure.3. Testing of Cube S pecimen 

 

Table. 3.Compressive Strength at age 7, 14, 28, Days For 

aggregate size of 12.5mm 

Aggregate 

Cement Ratio 

Age (Days) Compression Strength
 

(N/mm
2
) 

 

6:1 

7 3.33 

14 9.33 

28 16.06 

 

8:1 

7 2.22 

14 8.4 

28 9.1 

 

10:1 

7 2 

14 4.05 

28 6 

 

 
Figure.4. Comparison of compressive s trength at various 

ages of days for various proportions  

Table4. Compressive Strength at age 7, 14, 28, Days For 

aggregate size of 20mm 

Aggregate 

Cement Ratio 

Age (Days) Compression 

Strength
 

(N/mm
2
) 

 

6:1 

7 5.7 

14 7.96 

28 9.62 

 

8:1 

7 3.2 

14 4.04 

28 5.1 

 

10:1 

7 3.02 

14 3.4 

28 3.77 

 

 
 

Figure.5. Comparison of compressive strength at various 

ages of days for various proportion  

 

9. CONCLUS ION 

 

• From the test results it was observed that, the 

aggregate size of 12.5 mm g ives higher compressive strength 

compared to 20mm size of aggregate. 

• The compressive strength of the pervious concrete 

decreases with increase in the aggregate/ cement ratio. Among 

all the three mix proportion the aggregate/ cement ratio of 6:1 

gives better results than the other proportions. 

•  Therefore, it  was concluded that the aggregate/ 

cement ratio of 6:1 with aggregate size of 12.5 mm is best 

suitable for the design of pervious concrete with increased 

permeable capacity. 

• The mixtures with higher aggregate/cement ratio 8:1 

and 10:1 are considered to be useful for a pavement that 

requires low compressive strength and high permeability rate.  

• Finally, further study can be made on the pervious 

concrete in different proportions to meet the current 

requirements of increased abrasion and compressive strength 

for high vehicular loading or heavy traffic volume. 
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