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Abstract 
Groundwater declination is one of the significant difficulties in our nation. The primary 

reason is confining the infiltration of water into the ground because of development of 

concrete roads. Studies show that pervious concrete will permit water from rainfall and 

different sorts of sources to go through it legitimately which diminishes overflow from a site 

and permitting groundwater revive. The strength of pervious concrete is increasingly 

significant as penetrability attributes; its strength is less than ordinary concrete and will just 

help light traffic loadings. The significant highlights of pervious concrete are its strength and 

properties, similar to density, porosity and permeability. The pervious concrete is a solid 

which is having porosity over 30% which will encourage water to penetrate. So to build its 

basic properties with no impact on hydrological properties fibres are added to the design mix 

which will expand the strength of pervious cement. So coir which is regular asset and 

conservative will be utilized to give better outcomes. Coir is available in huge amount, 
which makes it as a very feasible as a strengthening material in pervious concrete. This 

study gives the variation in the strength behavior of pervious concrete fortified with coir at 

different fiber substance and compares it with pervious concrete. The different strengths 

examined are the flexural and compressive strength of the pervious concrete strengthened 

with coir at different percentages of fiber. 
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INTRODUCTION 

 

The primary objective of this concrete is to make 

high porosity solid that permits water from rainfall 

and to explore the behavior of coir and tile powder 

replaced cubes different sources to go through, 

consequently lessening the runoff and reviving 

ground water level. Growth in infrastructural 

advancement and about increment in urban storm 

water in the course of recent decades have 

prompted increment in contamination and 

spillover problems[1]. As progressively accessible 

land zone in the significant urban areas gets paved  

over, a most extreme amount of precipitation 

winds up falling on impermeable surfaces[2], for 

example, stopping territory, driveways, 

sidewalks,[1] and roadways as opposed to go into 

the ground. This prompts ecological issues, for 

example, disintegration, decline in ground water 

table, contamination of streams, and coastal 

waters as water streaming across  the pavement 

surfaces gets everything from oil , grease spills 

and chemical fertilizers. One better solution for 

these issues is to permeate common water into the 

earth which should be possible by Pervious 

Concrete. 

Portland concrete pervious concrete, likewise 

referred to as porous concrete, is a blend of 

Portland cement, uniform coarse  with either a 

limited quantity of or without fine sand and water. 

For the most part, the porosity of pervious cement 

is somewhere in the range of 15% and 25%, and 

permit the entry of 3-5 gallons for example 

(0.014m3-0.023m3) of water per minute. The 

essential advantage offered by pervious cements is 

their capacity to move enormous volumes of water 

through their structure, in this way lessening or 

dispensing with issues related with storm water 

overflow. Other ecological advantages of this 

material incorporate the capacity to diminish tire–

pavement interaction noise, restricting the 

measures of contaminations entering the 

groundwater, and decreasing urban warmth island 

impacts. Pervious cement was at first received due 

to its lower cement substance in contrast with 
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traditional cement in Europe in the nineteenth 

century. 

 

 
 

Fig1 Pervious concrete 

 

Coconut fiber is accessible by dehusking among 

skin and shell. These are multi-cell, 

lignocelluloses, hard, a coarse and inflexible 

assortment of normal organic product fiber. Its 

points of interest are agro-sustainability, 

biodegradability and a decent mix of strength, 

length, extensibility, dampness recover, and high 

durability or obstruction against sunlight, saline 

water, microorganisms, and so forth. The ominous 

properties of coconut fiber are its coarse nature, 

variable length and fineness, fairly hardened and 

harsh nature. It is the fiber of the coconut husk 

which should be thick and coarse however it is a 

strong fiber. Coir is wealthy in its flexural 

strength. 

 

 
         Fig 2  Coir mixture 

 

REVIEW OF LITERATURE  

 Pervious Concrete is a low cost reasonable 

paving alternative. In this concrete the void 

substance is in the scope of fifteen to twenty two 

% contrasted with three to five % in regular 

impenetrable cement pavements.[1]  

 Pervious concrete is utilized in stopping 

territories, private lanes, and walkways and so on. 

It is a significant application for sustainable 

development. It targets at considering the 

properties and demonstrate the significance of 

banana fiber strengthened pervious cement in 

ground..[2] 

 Adding a small quantity of additives 

doesn't affect the compressive strength. The 

penetrability and porosity testing reveals that 

including a little quantity of added substances 

won't essentially influence the penetrability and 

porosity. The measure of added substances could 

be expanded for the further mix design. Layered 

blend has delivered a somewhat higher strength, 

which shows that the strength of porous concrete 

can likewise be improved without including any 

added substances. [3]  

 Pervious concrete has less compressive 

and flexural strength, so it can't be utilized for 

basic application however it ought to essentially 

utilized for such huge numbers of different 

applications, for example, walkways, parking 

garages, sports surface ,pool decks, carports. [4] 

 The mix proportion with aggregates and 

cement proportion of three has the most extreme 

strength. The mix has required a void proportion 

for the water drainage. The pervious concrete is 

laid at the top layer of about 16 cm. at that point 

underneath the layer of sub surface of 18 cm is 

provided. At that point beneath two cm layer of 

filter texture is laid. In this way the new concrete 

will have its total utilization as the pavements. [5]  

 18.75 mm  aggregate with 1 in 10 blend 

extent made of ordinary Portland cement has high 

water absorption value (1.08%) contrasted with 

other and comparatively 9.375 mm aggregate with 

1 in 10 blend extent made of ordinary Portland 

cementhas more water absorption rate (0.68%) 

contrasted with other. 18.75 mm size with 1 in 6 

extent made of ordinary Portland cementis durable 

(0.34%) contrasted with the other and also 9.375 

mm gravel with 1 in 6 blend extent of ordinary 

Portland cement is more durable (0.36%) 

contrasted with other concrete. [6]  

 Pervious concrete is a perfect answer for 

controlling storm water, energizing of soil water, 

flood or overflow control at downstream and 

undergo land management Because of its minimal 

cost, in the event that it gets used in Indian setting, 
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at that point it demonstrates to the extremely 

helpful to illuminate natural and water logging 

difficulties in India..[7] 

 Pervious pavement in provincial regions 

turns out to be increasingly appropriate to meet 

the rural region necessity, for example, to lessen 

the storm water, to build the subsurface water 

level to overcome the expensive storm water 

management.There is an extensive sparing in 

amount about 29rs/m
3
 or 193rs/m

2
 or 18rs/ft

2 
for 

development of 1mx1mx0.15m size pavement. 

Pervious concrete is generally new concrete for 

the pavement development in country zones 

having money saving advantages [8]  

 Significance of pervious concrete in 

development for improving their strength. We 

could create durable and good pervious concrete 

blends for low traffic streets. The impacts of two 

sorts of aggregates, i.e, squashed stone and 

alluvial sand, on different characteristics  of 

pervious concrete were considered. The fine to 

coarse proportion was as 1:5:720, contrasted with 

traditional perviousconcreteblends. Concrete 

substance was fluctuated from 300kg/m
3 

. In 

complete 10 distinctive pervious cement blends 

were prepared considering about each degree of 

concrete substance and each sort of fine 

aggregate. Furthermore steel fiber was utilized to 

build the strength parameter. The impacts of such 

minor variation in properties of pervious concrete 

blends were examined [9]  

 Typical Pervious concrete is over intended 

for penetrability dependent on extreme 

precipitation occasions; along these lines, it is 

prescribed to improve the material compressive 

and flexural strength to the detriment of the 

permeability. By diminishing the penetrability of 

the pervious concrete so as to expand the strength, 

the clogging hazard is expanded. In view of the 

consequences of this investigation, clogging 

tendsto lessen the penetrability of materials with a 

void proportion under 33%. [10] 

METHODOLOGY  
The general method used for conducting test on 

the strength aspect is by casting concrete 

specimens and conducting the test as per the code 

provision. 

 
 

Determination Of Quantity Of Materials For 

3% OfCoir: 

Cement    =1.64kg 

Coarseaggregate     =5.90kg 

Coir                                                           =50.7gm 

Tilepowder= 230.4gm Watercement=768ml 

Determination Of Quantity Of Materials For 

6% OfCoir: 

Cement                  =1.59kg 

Coarseaggregate=5.40kg 

Coir         =101.01gm 

Tilepowder                                                = 

230.4gm                                           

Watercement=768ml 

Determination Of Quantity Of Materials For 

9% OfCoir: 

Cement                                                       =1.54kg 

Coarseaggregate                                        =5.40kg  

Coir                                                            

=152.01gm 

Tilepowde

r= 230.4g      

Watercem

ent= 

768ml 

Thus the cubes of different categories are casted 

as per the design    
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RESULT AND ANALYSIS  

Table 1  Specific Gravity of Cement 

Tria

l No 

W1 

(gms

) 

W2 

(gms

) 

W3 

(gms

) 

W4 

(gms

) 

Specifi

c 

Gravit

y 

1 632 1232 2035 1655 2.72 

2 634 1363 2118 1654 2.75 

Average specific Gravity of Cement = 2.91 

 

Table 2 Fineness of Cement 

S.No W1(g) W2(g) Fineness % 

1 50 1 2 

2 50 0.9 1.8 

Average 1.9 

      

 

Table 3 Standard ConsistencyTest 

Trial Penetration Water Content 

1 7mm 0.25 

2 29mm 0.26 

3 38mm 0.28 

The standard consistency of cement is 0.26 

        

Table 4Initial Setting Time Of Cement 

S.No Time 

(mins) 

Reading of Pointer 

(mm) 

1 0 0 

2 5 9 

3 10 14 

4 15 25 

5 20 28 

6 25 31 

7 30 34 

InitialSettingTime = 30mins 

 

Table 5 Final Setting Time of Cement 

Sl.No Time 

(mins) 

Reading of Pointer 

(mm) 

1 0 0 

2 30 0 

3 60 21 

4 90 24 

5 120 25 

6 150 25 

7 210 25 

8 270 25 

9 330 25 

10 390 25 

11 450 25 

12 510 25 

13 570 25 

14 610 Hardened 

 

 

Final Setting Time = 10 hrs 10 mins (610 mins) 

Table 6 Water Absorption of Coarseaggregate 

S.No 
Weight of 

Aggregate (gms) 

Wet 

Aggregate 

(gms) 

1 125.2 126 

2 126.3 127.4 

 
Trial 

No 

Sieve 

Size(mm) 

Weight 

Retained 

Cumulative 

weight 

Retained 

Cumulative 

Percentage 

Retained 

1 80 0 0 0 

2 40 250 250 5 

3 20 1000 1250 25 

4 16 750 2000 40 

5 12.5 600 2600 52 

6 10 1600 4200 84 

7 4.75 800 5000 100 

8 2.36 0 5000 100 

9 1.18 0 5000 100 

       

10 

Pan 0 5000 100 

  Sum  606 

Table 7 SieveAnalysis of coarse aggregate 

Fineness modulus of coarse aggregates=6.06% 

It indicates that the aggregate sample is in 

between 10mm to 20mm. 

              Table 8 Specific Gravity of Coarse 

Aggregate 
Trial 

No 

W1(gms) W2(gms) W3(gms) W4(gms) Specific 

Gravity 

1 632 1232 2035 1655 2.72 

2 634 1363 2118 1654 2.75 

Specific Gravity of Coarse Aggregate =2.735 

 

                Table 9 Aggregate ImpactTest 

 

S.N

o 

Total 

weight of 

dry 

sample(W

1) 

Weight 

of 

portion 

passing 

2.36mm 

sieve(W

2 gm) 

Aggregate 

Impact 

Value(W2/W1)1

00 
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1 422 86 20.37% 

2 400 80 20% 

3 350 65 18.5% 

It indicates that the aggregates are 

exceptionally strong and suitable 

for pavements. 

 

Slump Cone Test: 30mm slump where water 

cement ratio is 0.4 which indicates that it is 

suitable for road work and compacted with road 

rollers (As per IS456:2000). 

 

Table 10 CompressiveStrength 
Category 7 days 

(N/mm
2
) 

14days(N/mm
2
) 28days(N/mm

2
) 

Nominal 8.5 13.33 19.2 

3% 12 25 28.8 

6% 13.33 15 21 

9% 12 10 13.33 

Maximum strength is achieved by adding 3% of 

coir and 12% of partial replacement of cement . 

 

Coir Percentage 

Fig 3  Strength of Pervious Concrete with 

various % Replacement. 

CONCLUSION  

In this study an alternative has been proposed for 

delivering pervious concrete utilizing coir and tile 

powder. It was found that pervious concrete made 

with coir and tile powder has good compressive 

strength and water penetrability when contrasted 

with nominal pervious concrete.  

1. From the above experiment results, it is found 

that usage of 3% coir and 12% tile powder gives 

better compressivestrength. 

2. Use of tile powder reduced the cement 

content and also acted as active pozzolana. 

3. This type of pervious concrete can be 

implemented in pavements, sidewalks and also 

in gardening area which can withstandloads. 

4. Thus it is finally concluded that this type of 

pervious concrete can be utilized in any 

spacious areas like side area of the roads, 

parking areas and also wherever normal 

pavement is unwantedly laid. This will generate 

ground water recharge and can solve 

environmental problems like controlling storm 

water run-off and noise reduction. 

By this experimental result, it is proved that the 

mix proportion gives the required strength of 

M20concrete and also it is given the required 

void ratio for water seepage. 
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