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Abstract— Solid unreinforced pre-cast cement concrete
paver blocks is a versatile, aesthetically attractive,
functional, cost effective and requires little or no
maintenance if correctly manufactured and laid. Paver
blocks can be used for different traffic categories i.e. Non-
traffic, Light-traffic, Medium-traffic, Heavy-traffic and
Very heavy traffic. Concrete block paving is versatile,
aesthetically attractive, functional, and cost effective and
requires little or no maintenance if correctly manufactured
and laid. Numerous solid paver blocks built has Performed
attractively however there are two primary ranges of
concern: intermittent disappointment because of intemperate
surface wear, and variability in the quality of pieces. Paving
block is a very common and popular method of hard
landscaping that is suitable for wvarious applications
including: driveways, paths, patios, public utility areas,
garage, forecourts and roads etc. The devastated building
rubble in India for the most part goes to waste in landfills.
Following couple of years building and pulverization waste
will be more than a large portion of the National aggregate
waste in many countries of the world so reusing of these
solid waste materials from building decimation can give a
determination to this issue. Landfills are getting more and
more hard to find, are too remote from the demolition site,
or are overly costly to defend. At the same time sources of
supply of suitable aggregate for making concrete are
continuously being used up. The recycling of building
demolition waste materials into new buildings can provide a
solution to these problems. Grinding reinforced concrete
buildings can reduce the volume of land filled debris by
roughly 80%. While volume reduction itself is beneficial,
recycling the waste creates a product that can be sold or
used for fill, bank stabilization, pavement for trails and other
purposes, thereby reducing further environmental burdens
by substituting recycled aggregates for natural virgin
aggregates. Reusing is the human action of processing the
used material for usage in creating new merchandise. The
use of natural aggregate is growing more and more intense
with the advanced development in the base area. In
parliamentary law to cut down the use of natural aggregate,
recycled concrete aggregate can be applied as the
replacement materials. Recycled concrete aggregate is
comprised of broken down, graded inorganic particles
processed from the fabrics that have been applied in the
constructions and demolition debris. Recycled concrete
aggregate (RCA) is basically delivered by two-stage
pounding of decimated concrete, and screening and
evacuation of contaminants, for example, support, paper,
wood, plastics and gypsum. Concrete delivered with such
recycled concrete aggregate is called recycled concrete
Aggregate (RCA). In this undertaking Recycle aggregate is
incompletely supplanted by characteristic aggregate. This
venture entirely take after IS 15658:2006 for Paver Blocks

20%,40%,60%,80%,100% Coarse aggregate is supplanted
by Natural aggregate. Recycle Aggregate which goes from
20 mm strainer and hold on 4.75 mm sifter is going to use in
this undertaking and M-40 concrete is included for this
examination. Evacuation of contaminants, for example,
support, paper, wood, plastics and gypsum. Concrete
delivered with such recycled concrete aggregate is called
recycled concrete aggregate (RCA). In this undertaking
Recycle aggregate is halfway supplanted by characteristic
aggregate. This project strictly follow IS 15658:2006 for
Paver Blocks 20%,40%,60%,80%,100% Coarse aggregate is
replaced by Natural aggregate. Recycle Aggregate which
passes from 20 mm sieve and retain on 4.75 mm sieve is
going to use in this project and M-40 concrete is involved
for this research.

Key words: Paver Blocks, Compressive Strength, Recycle
Aggregate

I. INTRODUCTION

Cement concrete tiles and paving blocks are precast solid
products made out of cement concrete. The product is made
in various sizes and shapes viz. rectangular, square and
round blocks of different dimensions with designs for
interlocking of adjacent tiles blocks. The raw materials
required for manufacture of the product are Portland cement
and aggregates which are available locally in every part of
the country applications. Hence, the unit may be set up in
urban and semi-urban areas, near the market. A lot of face-
lift is being given to roads, footpaths along the roadside.
Concrete paving blocks are ideal materials on the footpaths
for easy laying, better look and finish. Whereas the tiles find
extensive use outside the large building and houses, lots of
these materials are also used in flooring in the open areas of
public offices and commercial buildings and residential
apartments.

A. Objectives of the Study

The performance of CBP depends on mechanical properties
of concrete blocks and structural design of the pavement, for
a serviceable CBP, both factors has to be studied. CBP has
many advantages as detailed below:
1) They have a unique ability of transferring loads and
stresses over large areas for paving.
2) They have a good wearing resistance and adequate
skid resistance
3) Laying can be done by unskilled labor under proper
supervision.
4) Immediate use after laying.
5) Maintenance cost is less
6) No thermal expansion and contraction of concrete.
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B. Aim of Dissertation

We all know for pavement of paver block required high
compressive strength and to increase the compressive
strength of paver blocks various efforts have been made. In
this particular study M40 paver blocks have been cates of 80
mm thickness for medium traffic and to increase its
compressive strength Nylon fiber is added to concrete.

In present study work paver blocks of M-40 grade
of 80mm thickness for medium traffic with varying
percentage of nylon fiber (0.1%, 0.2%, 0.3%, 0.4% & 0.5%)
is used to improve the compressive strength is casted. After
finding optimum percentage of nylon fiber, the same is used
as constant and fly ash in varying percentage (10%, 20% &
30%) is added (as cement replacement) to examine the
changes in compressive strength of paver block. It has been
foud that using Nylon Fiber increases the compressive
strength up to 18.86% when we use Nylon fiber upto 0.3%,
as compared to conventional mixture; and Nylon Fiber
makes the blocks more opaque as compare to other paver
blocks and The optimum dose of 20 % of fly ash gives
maximum strength of paver block.

Il. METHODOLOGY

80mm thick Paver blocks of M-40 grade is casted for this
research program, different specification of paver blocks are
given below

A. Dimension of Paver Blocks

For this research project dimension of the paver blocks are
given below
—  Shape: | section

—  Length: 200 mm

—  Width: 160 mm

—  Thickness = 80 mm

— Aspect ratio (L/T) = 200/80 = 2.5 < 4.0 as per IS
15658 : 2006

—  The volume shall be divided by thickness to obtain
plan area method as per IS 15658 is 0.0002 m? and
area is 28589.32 mn‘f. T
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Fig. 1: Dimension of Paver Blocks

B. Material Used

Recycle concrete aggregate is a waste of demolish
construction site. Generally when a building demolished, its
waste of beam, column and slab are called recycle concrete
aggregate, these waste of concrete are collected from Bhopal
and sieved from 10mm sieve. With this Natural Crushed
aggregate of 10mm maximum sized is used as coarse
aggregate and natural river sand are used as fine aggregate
which is finer than 4.75mm. in this research project ordinary
Portland cement are used of grade 43.

C. Mix Proportions

Mix design for M40 paver blocks are done as per IS 10262 :
2009, different mix proportions are given in table 1.

. Mix | Mix
RecycIePAggretgate Mixed Ingredient Design RecycIePAggretgate Mixed Ingredient Design
ercentage (Kg/m3) ercentage (Kg/m3)
Cement 490 Cement 490
Water 197 Water 197
0% Coarse 892.33 60% Coarse 356.9
aggregate aggregate
RCA 0 RCA 535.4
Fine aggregate 648.65 Fine aggregate 648.65
Cement 490 Cement 490
Water 197 Water 197
20% Coarse 713.86 80% Coarse 178.45
aggregate aggregate
RCA 178.46 RCA 713.86
Fine aggregate 648.65 Fine aggregate 648.65
Cement 490 Cement 490
Water 197 Water 197
40% Coarse 624.63 100% Coarse 0
aggregate aggregate
RCA 267.7 RCA 892.33
Fine aggregate 648.65 Fine aggregate 648.65

Table 1: Mix proportion of Concrete

D. Casting and Curing

For paver block the rubber mould is used. It shall be
constructed in such a manner as to facilitate the removal of
the molded specimen without damage, and shall be so
machined that, when it is assembled ready for, the
dimensions and internal faces shall be accurate within the

following limits and curing of paver blocks is done at room
temperature in clear water.

I1l. EXPERIMENTS AND ANALYSIS

Series of test were carried out on material, green & hardened
concrete of paver blocks to obtain the workability strength
characteristics of Recycle Concrete Aggregate for potential
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application as structural concrete. The results for aggregates
on, water absorption test, specific gravity test, aggregate
crushing value test, aggregate impact value test are given
and discussed below.

A. Test on Materials

1) Crushing Value Test
Form the result of crushing value we come to know that the
Recycle Aggregate is having more resistance to the wear
and tear than the natural aggregate. Result of Crushing value
test is given below in table 2.
Aggregate

Crushing Value
Natural Coarse Aggregate 14.20%

Recycle Concrete Aggregate 20.50%

Table 2: Aggregate Crushing Value

2) Impact Value Test

Impact test is the good indicator of strength and durability

from the test result we can say that natural and E-waste are

having wide difference of impact and crushing value, which

again shows that aggregate of e-waste is stronger than that

of natural aggregate. Result of impact test is given below in

table 3.

Aggregate Impact Value
Natural Coarse Aggregate 8.85%
Recycle Concrete Aggregate 13.65%

Table 3: Aggregate Impact Value
3) Abrasion Value Test
Los angles abrasion test result shows that abrasion value of
natural coarse aggregate is much higher than e-waste.
Results of abrasion are given in table 4.
Aggregate Abrasion Value

Natural Coarse Aggregate 12.51%

Recycle Concrete Aggregate 15.90%
Table 4: Aggregate Abrasion test

4) Specific Gravity Test
Specific gravity is the ratio of the density of a substance to
the density (mass of the same unit volume of a reference
substance. Result given in table 5

Aggregate Specific Gravity
Natural Coarse Aggregate 2.70
Natural Fine Aggregate 2.60
Recycle Concrete Aggregate 2.80

Table 5: Result Specific Gravity Test
5) Fineness Modulus
Sieve analysis test is performed on the aggregate i.e Natural
coarse aggregate, Natural fine aggregate and their result
given in table 6.

Aggregate Fineness Modulus
Natural Coarse Aggregate 2.60
Natural Fine Aggregate 2.15
Recycle Concrete Aggregate 4.12

Table 6: Result of sieve Analysis Test Result
6) Water absorption
Water absorption of is performed on the aggregate and it has
find that all aggregate have water absorption below 5% and
their result given in table 7.

Aggregate Water Absorption
Natural Coarse Aggregate 1.10%
Natural Fine Aggregate 0.50%
Recycle Concrete Aggregate 4.52%

Table 7: Result of Water Absorption Test

7) Bulking of Sand

Sand is used as a fine aggregate and to use sand in concrete
we have to check its bulking and Bulking of sand is 30.5.

8) Aggregate Combined Test Result

All material test result is combined in a table given below in
table 8.

Recycle .
N% Test Aggggzlte Concrete Agl;ggate
' Aggregate
| Water 1.10% 4.52% 0.50%
Absorption
p | Specific 2.70 2.80 2.60
gravity
g | Crushing | 1) 500 20.50% -
value
4 | Impact 8.85% 13.65 -
value
5 | Abrasion |, g 15.90 -
value
Fineness
6 Modulus 2.60 4,12 2.15
Bulking of
7 Sand - 30.5
Table 8: Aggregate Combined Test Result
9) Workability

The property of fresh concrete which is shown by the sum of
useful internal work needed to fully compact the concrete
without bleeding or segregation in the completed
merchandise. Workability is one of the physical parameters
of concrete, which affects the intensity level and durability
as well as the price of labor and appearance of the finished
ware. Concrete is said to be workable when it is easily laid
and compacted homogeneously i.e. without bleeding or
Segregation. Unworkable concrete needs more work or
attempt to be compacted in place, also honeycombs &/or
pouches may also be visible in finished concrete to check
workability, the slump cone test is done on the concrete.
Results of slump cone test are given in table 9 and graph 1-
2.

S.No. | Recycle Aggregate Content | Slump (mm)
1 0% 66
2 20% 57
3 40% 45
4 60% 31
5 80% 27
6 100% 24

Table 9: Slump Cone test result of concrete

\'u"v} L)
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Stuinp (mm) 3 40% 39.07 45.57 52.06

4 60% 29.87 40.46 51.05

. O 5 80% 26.69 36.12 45,55

TN 6 100% 23.72 32.58 41.43
\“‘--\.: Table 11: Corrected Compressive Strength Test Result

Fig. 2: Graph 1 & Graph 2: Slump cone test result 10 || || || I‘ I| II
10) Compressive Strength Test _

Compressive strength test result are given in table 10 and
graph 3-4 and corrected compressive strength as per IS

15658 are given in table 11 and graph 5-6. e
S Recycle Compressive Strength
N(; Aggregate (MPa) 0.0
) Content 7 Days | 14 Days | 28 Days GO0
1 0% 36.5 43.2 49.89 . .
2 20% 34.55 40.11 45.66 - - T
3 40% 33.11 38.62 44,12 n I —
4 60% 25.31 34.29 43.26 100X —
5 80% 22.62 30.61 38.6 S I
6 100% 20.1 27.61 35.11
Table 10: Compressive Strength Test Result '
o th {WF3) O | ' i o i B
g Fig. 4: Graph 5 & Graph 6: Corrected Compressive Strength
- Test Result
A 11) Combined Result
z Combined test result of compressive strength and
workability are given in table 12.
3 Recycle S| Compressive
ump ;
S.No. | Aggregate (mm) Strength in MPa
Content (28 Days)
1 0% 66 58.87
2 20% 57 53.88
3 40% 45 52.06
- o 4 60% 31 51.05
5 80% 27 45.55
6 100% 24 41.43
Table 12: Combined Test Result
\\\f\“” —— IV. CONCLUSION
e — Following conclusion is observed by the present study:

1) When Recycle Concrete aggregate is introduced in
the concrete mix of paver blocks, compressive
strength of the paver blocks is decreased.

2) With the increasing percentage of the Recycle
aggregate in the concrete, compressive strength of

Fig. 3: Graph 3 & Graph 4: Compressive Strength Test Paver Blocks decreased.
Result 3) Introduction of recycle concrete aggregate in paver
S. Recycle Compressive Strength (MPa) blocks mix decreases the workability of the
No. | Aggregate Content | 7 Days | 14 Days | 28 Days concrete mix of paver blocks.
1 0% 43.07 50.98 58.87
2 20% 40.77 47.33 53.88
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4) With the increase of content of recycle concrete
aggregate in concrete mix, decreased the
workability of the concrete of paver blocks.

5) It is clear that by this study that 80% of Natural
Aggregate is replaced by recycle concrete
aggregate in paver blocks

6) This research project is proposed to ascertain the
durability characteristics of recycled aggregate
concrete for potential application in the structural
concrete.

7) Whenever recycled aggregate is used, water
content in the concrete mix has to be supervised
carefully, owing to increased water absorption
capacity of recycled aggregate.
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