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Abstract — Pervious concrete is an environmental friendly 

composite material which consists of cement, coarse 

aggregate, and water. In pervious concrete, voids ratio is 

more compare to the conventional concrete which helps to 

percolates the water through pores present in it. It is otherwise 

called as no fine open evaluated solid which energies ground 

water and further more diminish the surface water spillover. 

In this paper experimental investigation carried out to find out 

the differentiation between the compressive strength of 

pervious concrete and conventional concrete. In this paper, 

instead of using admixtures fine aggregates are used in 

pervious concrete in percentage form. 
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I. INTRODUCTION 

Pervious concrete which consists of no fine aggregate or 

some amount of fine aggregate is one of the most promising 

sustainable material now a days has a zero slump value. This 

concrete has high void content and it is becoming popular as 

a storm water drainage management system. This is a natural 

choice in the age of green buildings. It improves ground water 

level and helps in reducing water lagging and water scarcity.  

 Density of concrete is in the order of 2200 to 2600 

kg/m3The lightweight concrete density varies from 300 to 

1850 kg/m3.  

II. MATERIAL USED 

A. Cement 

Portland Pozzolana cement (PPC-53 Grade) was used and 

tested as per IS 12269-1987. The properties of cement are as 

following table: 

 
Cement 

S.No Properties Values 

1 Standard consistency (%) 33 

2 Initial setting time (min) 30 

3 Final setting time (min) 600 

4 Specific gravity 3.15 

5 Compressive strength at 28 days N/mm² 53 

6 Fineness (%) 2.25 

Table 1: properties of cement 

B. Aggregate 

Aggregate is an important ingredient of concrete since it 

occupies about 70-75 percent volume of concrete, relatively 

cheap as its quality affects the durability and structural 

behaviour of concrete members. Its said that the strength of 

its aggregate. It is correct to considerable extent as this the 

chief material that gives strength to the concrete. 

1) Fine aggregate: 

Sand is an insert occurring material of size less then4.75mm. 

It is used as a material of construction not only as filling and 

as a porous foundation blanket (as for roads) but also to a 

wide extent as a filtering medium and as constituents of 

mortars and concrete. In view of these important applications 

sand is described as naturally granular material of a certain 

grain size irrespective of the shape of the grains, thus, 

uniformly and their minerals composition. The formation of 

sand during the process of rock weathering and these leading 

characteristics. 

 
Fine aggregate 

 The mineralogical natural of sand is important, 

especially in view of the popular belief that all sands are 

composed of quartz particles. Although quartz is frequently 

major constituent, pure silica sand is the exception rather than 

the rule. Depending on the nature of rock from which it was 

found and on the erosive action to which it has been 

subjected, many other minerals may be found as constituents, 

mica feldspars, shale are a few of them.  

2) Coarse aggregate: 

As explained aggregate used for concrete production is 

classified as fine aggregate and coarse aggregate depending 

on its particle size. Aggregate of size more then 4.75mm, is 

called as coarse aggregate and is one is one most important 

ingredient of concrete. It gives strength to the concrete and 

constituents about 70-75 percent volume of concrete.  

 
Coarse Aggregate 

C. Curing 

Curing of concrete is defined as the process of maintaining 

the moisture and temperature conditions of concrete for 

hydration reaction to normally so that concrete develops 

hardened properties over time. After the concrete is placed, 

the concrete increases in strength very quickly for a period 3-

7 days. Concrete which is moist cured for 7 days is almost 

50% stronger than and uncured concrete. 
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Curing 

III. MATERIAL TESTING 

A. Tests on Cement 

Fineness test 

Consistency test 

Initial &final setting time 

B. Tests of Coarse Aggregates 

Specific gravity test 

Water absorption test 

Crushing strength test 

C. Tests of Fine Aggregates 

Specific gravity test 

Sieve analysis test 

Water absorption test 

Material testing Cement 
Fine 

aggregate 

Coarse 

aggregate 

Fineness test 6.7 - - 

Consistency test 6 - - 

Specific Gravity 

test 
- 2.5 2.68 

Water 

Absorption test 
- - 1.01 

Sieve Analysis 

test 
- 3.90 - 

IV. MIX PROPORTION 

A. Conventional Concrete 

 

B. Pervious Concrete 

 

V. SPECIMEN TESTING 

A. COMPRESSION TEST 

1) Compressive strength test on concrete 

Procedure of compression test 

 Representative samples of concrete shall be taken and 

used for casting cubes 15cm X 15cm X 15cm or 

cylindrical specimens of 15cm dia X 30cm long. 

 The concrete shall be filled into the moulds in layers 

approximately 5 cm deep. It would be distributed evenly 

and compacted, the surface off concrete shall be finished 
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level with the top of the mould using a trowel; and 

covered with a glass plate to prevent evaporation. 

 The specimen shall be stored at site for 24 +1/2 h under 

damp matting or sack. After that, the samples shall be 

stored in clean water at 27+20C; until the time of test. 

The ends of all cylindrical specimens that are not plane 

within 0.05mm shall be capped. 

 Specimen shall be tested immediately on removal from 

water and while they are still in wet condition. 

 Just prior to testing, the cylindrical specimen shall be 

capped with sulphur mixture comprising 3 parts sulphur 

to 1 part of inert filter such a fire clay. 

 Align the axis of the specimen with the steel plates, do 

not use any packing. 

2) Calculation: 

Compressive Strength: 

Cube area = 150×150𝒎𝒎𝟐 

Load = 182.94 kN 

Strength = Load / Area 

= 182.94 × 103 22500⁄  

= 8.13 𝑁 𝑚𝑚2⁄  

COMPRESSIVE STRENGTH OF CONCRETE: 

Concrete Mix 
7 Days 14 Days 28 Days 

Load (kN) 𝑁 𝑚𝑚2⁄  Load (kN) 𝑁 𝑚𝑚2⁄  Load (kN) 𝑁 𝑚𝑚2⁄  

Pervious Concrete 182.94 8.13 292.50 13 301.72 13.12 

Conventional Concrete 289.10 12.84 433.0 19.26 490.00 20.78 

 
Compressive Strength of Concrete (Bar Diagram) 

B. SPLIT TENSILE STRENGTH TEST 

1) Split tensile test on concrete 

Procedure of splitting tensile test: 

 Take the wet specimen from water after 28 days of curing 

 Wipe out water from the surface of specimen 

 Draw diametrical lines on the two ends of the specimen 

to ensure that they are on the same axial place. 

 Note the weight and dimension of the specimen. 

 Set the compression testing machine for the required 

range. 

 Keep are plywood strip on the lower plate and the 

specimens. 

 Aligns the specimen so that the lines marked on the ends 

are vertical and centred over the bottom plate. 

 Place the other plywood strip above the specimen. 

 Bring down the upper plate to touch plywood strip. 

2) CALCULATIONS: 

Load = 47.5 kN 

Strength = Load / Area 

            = 47.5 / (17.6) 

  = 2.68 𝑁 𝑚𝑚2⁄  

SPLIT TENSILE STRENGTH OF CONCRETE: 

Concrete Mix 
7 Days 14 Days 28 Days 

LOAD (kN) 𝑁 𝑚𝑚2⁄  LOAD (kN) 𝑁 𝑚𝑚2⁄  LOAD (kN) 𝑁 𝑚𝑚2⁄  

Pervious Concrete 47.5 2.68 53.89 2.75 63.79 3.61 

Conventional Concrete 62.02 3.51 76.34 4.32 84.46 4.78 

 
Split Tensile Strength of Concrete (Bar Diagram) 

C. Flexural Strength Test: 

1) Flexural Strength test on concrete: 

Procedure of flexural strength test on concrete: 

 The test should be conducted on the specimen 

immediately after taken out of the curing condition so as 

to prevent surface drying which decline flexural strength. 

 Place the specimen on the loading points. The hand 

finished surface of the specimen should not be in contact 

with loading points. This will ensure an acceptable 

contact between the specimen and loading points. 

 Center the loading system in relation to the applied force. 

 Bring the block applying force in contact with the 

specimen surface at the loading points. 

 Applying loads between 2 to 6 percent of the computed 

ultimate load. 

 Employing 0.10mm and 0.38mm leaf-type feeler gages, 

specify whether any space between the specimen and the 

load-applying or support blocks is greater or less than 

each of the gages over a length of 25mm or more. 

 Eliminate any gap greater than 0.10mm using leather 

shims (6.4mm thick and 25 to 50mm long) and it should 

extend the full width of the specimen. 

 Capping or grinding should be considered to remove 

gaps in excess of 0.38mm. 

 Load the specimen continuously without shock till the 

point of failure at a constant rate (Indian standard 

specified loading rate of 400 kg/min for 150 mm 
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specimen and 180kg/min for 100mm specimen, stress 

increase rate 0.06+/-0.04𝑵 𝒎𝒎𝟐⁄  according to British 

standard). 

2) CALCULATION: 

Modulus of Rupture (MR) = PL / (b𝒅𝟐) 

Strength = Load / Area 

= 25.64 × 500/ (100 ×𝟏𝟎𝟎𝟐)  

= 3.82 𝑵 𝒎𝒎𝟐⁄  

FLEXURAL STRENGTH OF CONCRETE: 

Concrete Mix 
7 Days 14 Days 28 Days 

LOAD (kN) 𝑁 𝑚𝑚2⁄  LOAD (kN) 𝑁 𝑚𝑚2⁄  LOAD (kN) 𝑁 𝑚𝑚2⁄  

Pervious Concrete 25.64 3.82 30.40 4.56 35.83 5.36 

Conventional Concrete 45.2 6.78 48.93 7.34 56.66 8.5 

 

 
Flexural Strength of Concrete (Bar Diagram) 

VI. RESULT 

A. Result of Permeability For 𝑀20: 

Age of Cube (days) 
7 

Days 

14 

Days 

28 

Days 

Permeability in (%) for 

sand ratio 5% 
93% 93.5% 93.7% 

Permeability in (%) for 

sand ratio 7.5% 
92% 92.50% 91% 

Permeability in (%) for 

sand ratio 10% 

 

89% 
88% 87% 

 

 

B. Permeability in % (Pie chart) 

Final Result Of Comparison Of Conventional Vs Pervious Vs 

Sand Mixed Pervious Concrete: 

Cube 

Days 

Compressive 

strength of 

conventional 

concrete 

(𝑁 𝑚𝑚2⁄ ) 

Pervious 

𝑁 𝑚𝑚2⁄  

Sand Mixed Pervious 

𝑁 𝑚𝑚2⁄  

5% 7.5% 10% 

7 12.84 8.13 9.5 14.1 16.21 

14 19.26 13 15.72 17.96 18.56 

28 20.78 13.12 18.5 19.5 20.05 

 

 

 

 

Final Result of Comparison of Conventional Vs Pervious Vs 

Sand mixed pervious concrete: 

 

 

VII. CONCLUSION 

In the past due to the scarcity of cement, the pervious concrete 

has been used extensively. The pervious concrete has lost its 

importance after successful production of cement in large 

quantities. But now a days, the usage pervious concrete has 

gained its popularity due to many advantages. The urban 

areas all over the world have become CONCRETE 

JUNGLES. The discharge of storm water is a very difficult 

problem in the present condition.  

Now we have come to the conclusion: 

 Permeability of pervious concrete at 7.5% sand ratio is 

better than 10% and almost equal to 5%. 

 We concluded that the compressive strength of 7.5% and 

10% of sand pervious concrete is almost same. 

 Since permeability of 7.5% is almost same as 5% and its 

strength equals the desired strength. 

 We suggest use of porous concrete with sand ratio of 

7.5%. 
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