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ABSTRACT -

Interlocking concrete paver blocks (ICPB) are
brick-like piece of concrete commonly used as exterior
flooring which can be used as an alternative pavement to
asphalt and concrete pavements. ICPB is formed from
individual concrete paver blocks (CPBs) that fit next to one
another on a suitable sub base leaving a specific joint space
among them to be filled with jointing sand. The main aim
of this study is to produce interlocking concrete paver
blocks by using manufacturing sand without curing. The
main reason for the use of the manufacturing Sand is to
reduce the landfill problem and also to control the depletion
of the natural resources. For this purpose manufacturing
sand is selected and their physical and chemical properties
were studied. Various mixes with different proportions of
thesemanufacturing sands were casted and tested as per the
standards given in the Indian standards for precast concrete
blocks for paving (is.15658:2006). These test results are
then compared with the results of the conventional paver
blocks.
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I INTRODUCTION

1.1General

Many countries are witnessing a rapid growth in
the construction industry which involves the use of natural
resources for the development of the infrastructure. This
growth is jeopardized by the lack of natural resources
which are depleting worldwide, at the same time the
generated wastes from the industry are increasing
substantially. The sustainable development in construction
involves the use of non-conventional and innovative
materials, and recycling of waste materials in order to
compensate the lack of natural.

1.2 Concrete paver block

Concrete block pavements (CBPs) are
formed from individual solid blocks that fit closely next to
one another to form a pavement surface. A typical CBP is

placed on a thin bed of sand overlaying a sub base. CBP
can be placed with a variety of shapes and patterns. There
are joint spaces between blocks. These spaces are filled
with ~sand having suitable grading. The blocks are
restrained from two sides by edge restraints. CPBs are
manufactured from semi-dry mixes. During manufacturing
process vibration and pressure is applied to the mix. By this
process dense and strong CPB can be achieved to form
strong and durable paving surfaces. Moreover interlocking
behavior of CBP gives the ability of spreading loads to
larger areas.

1.3Benifits

If we use manufacturing sand and aggregate for
manufacturing paver blocks, cost will be less. This is more
suitable where the availability of natural sand is less.When
we use chemical admixture in concrete mix to make the
paver blocksothatwe can avoid curing.

1.3Scope and objectives

Many  researchers  had  already  found,
manufacturing sand possible to use as a material in
concrete. In this experimental study manufacturing sand is
used in concrete paver block as replacement material of
natural sand. For this study, M30 grade of concrete is used
and the tests will be conducted for various additions of
admixtures in concrete. The obtained results are compared
with those concrete made with natural sand.

e The performance of paver depends on

mechanical properties of concrete blocks and
structural design of the pavement, for a
serviceable paver, both factors has to be
studied.

e To reduce the cost of the paver block, the
maximum extent of the M Sand with using
admixture will maintain in their standard
strength.

e  Strength will be occur without curing.

e  Less water consumption.
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o] have learned that curing can be
avoided by adding chemical admixtures.
e And also I have learned that the days taken
for curing can be reduced by adding
admixtures.

II EXPERIMENTAL INVESTIGATIONS

2.1. Materials
a). Cement and Chemical Admixtures

53Grade ordinary Portland cement conforming to
IS 12269 was used and Chemical admixtures, namely,
Naphthalene formaldehyde used in this experimental work.
b). Coarse Aggregates

Coarse  aggregates complied  with  the
requirements of IS 383 was used. As far as possible
crushed/semi-crushed aggregates were used.
¢). Fine Aggregates

River sand which is used as fine

aggregates in conventional concrete was completely
replaced by manufacturing sand. Manufactured Sand is
produced by feeding stones of varying sizes into Vertical
Shaft Impact (VSI) Crusher. The VSI crusher by means of
its unique design and action produces well shaped fine
aggregate particles.The process of attrition also enables the
removal of surface roughness of the fine aggregate particles
to agood extent.When the stones are processed through
Vertical Shaft Impact (VSI) Crusher, not only fine
aggregates, butthe coarse aggregates, another end product,
also acquire improved particle shape and reduced
surfaceroughness.VSI Crushers in quarry are sometimes
used to convert entire coarse aggregates into fine
aggregates.With an inherent process of screening,
Manufactured Sand plants ensure better grading of fine
aggregatesfor better particle size distribution.
2.2. Mix Design

In this study of development of paver blocks
from manufacturing sand the mix design was determined to
achieve target strength of M30.Fine aggregate i.e. River
sand was replaced completely by manufacturing sand and
coarse aggregates less than 12mm were used in mix.
2.3. Casting and Curing of Paver Blocks

With the finalized mix proportions of cubes the
mix design for paver blocks using manufacturing sand
(MS), cement (C), coarse aggregate (CA), and chemical
admixtures were prepared, casted and checked for the
result. The criteria assumed for these mixes are to attain the
basic compressive strength 30 to 35 N/mm2. The prepared
mix is discharged from the mixer and consumed in the next
30 minutes. Vibrating table is used for compacting the
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concrete mix in the moulds of desired sizes and shapes.
After compacting the blocks are de-moulded and kept for
24 hours in a shelter away from direct sun and winds. The
blocks thus hardened are cured with water to permit

complete moisturisation for 14 to 21 days. Water in the
curing tanks is changed every 3 to 4 days. After curing, the
blocks are dried in natural atmosphere and sent for use. The
concrete paving blocks gain good strength during the first 3
days of curing and maximum gains in strengths are secured
in the first 10 to 15 days of curing.

FIG 2. SPECIMENS

IIT RESULTS AND DISCUSSIONS

The following tests were conducted on designed
paver blocks and their results are as follows

3.1.Tensile Splitting Strength Tensile splitting
strength was conducted on the paver blocks. On comparing
the result of 14th day and 28th day it was observed that
there is an increase in average value from 3.22 N/mm2 to
3.42 N/mm2
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Table 1. Tensile Splitting Strength Results COMPRESSIVE STRENGTH
Specimen Split tensile strength (N/mm) l: I ]
35 9
14th day 28th day - 20
1 3.90 3.56 LIS = conventionnlspecinen
2 3.09 3.63 :U I "ot specimen
3 3.38 243 s
4 235 2.82 . sample 1 sample 2 sl 3
5 3.75 4.02 1B DAY
6 2.9 4.10
AVERAGE 3.22 3.42
3.2. Flexural Strength Test
Three point loading test was conducted on the paver blocks.
On comparing the 14th day result and 28th result of the
flexural strength we observe that there is an increase in the
average value from 6.75 to 7 N/mm?2
Table 2. Flexural Strength test Results b) FLEXURAL STRENGTH:
Specimen Weight (kg) Load test Flexural
(kN) (N/mm2)

14th 28th 14th 28th 14th 28th
day day day day day day FLEXURAL STRENGTH
1 3.020 2975 6 6.56 6 6.90 o
2 3.041 3.084  8.88 6.72 8 6.24 w g
3 3.08 2993  8.80 6.72 8.35 7.07 E 7
4 302 3036 632 728 625 734 7 6
5 2.99 3.082  6.92 6.24 7.05 6.29 i | mtest specimen
6 3.20 3.064 5.36 8.48 4.9 8.21 i |
AVERAG 7.04 " 6.75 7 3 | = conventional
E 1 speciLien

0

1 2 i 4 5 8

3.3. Water Absorption Test On comparing the water 28th day
absorption test result of 14th and 28th day it was observed

that water absorption rate is less than 6% in both instance

and the more promising thing is that the water absorption is 4.3. SPLIT TENSILE STRENGTH:
comparatively reduced from 5.89 to 5.56.

3.4. Compression Strength Test The compressive strength

test was conducted on paver blocks and it's 28th test result

was found to be 38.6KN which is equal to the desired

concrete strength.

IV. COMPARISON BETWEEN CONVENTIONAL
PAVER BLOCKS AND INDUSTRIALWASTE PAVER
BLOCKS

a).COMPRESSIVE STRENGTH:
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SPLIT TENSILE STRENGTH
45 7
4 4
3.5
_ 3 1
£ 25
£ - .
2 2 Hconventio
= o5 specimern
1
0.5 -
0
1 2 3 4 5 6
28th day
IV CONCLUSION
CONCLUSION

Our main aim of the experiment was to produce
interlocking paver blocks from manufacturing sand thereby
avoiding land filling and reduction in the use of naturally
available resources. The casted specimen was then
subjected to many tests such as compressive strength test,
water absorption test, flexural strength test, tensile splitting
strength test. The tests results were computed and the best
among the trial mixes was selected. The computed results
were then compared with the results of the conventional
paver blocks which are available commercially in the
market. On comparing it was found that the designed paver
block was on par to the conventional paver blocks for all
the tests specified in the Indian standards for precast
concrete blocks for paving(IS15658:2006).

REFERENCES

1. Amit S. Kharade, Sandip V. Kapadiya and
RavindraChavan (2013) ‘An  Experimental
Investigation of Properties of Concrete With
Partial or Full Replacement of Fine Aggregates
through Copper Slag’, International Journal of
Engineering Research & Technology (IJERT),
ISSN: 2278-0181, Vol. 2, Issue 3, pp. 01-10.

2. Brindha, D. , Baskaran.T and Nagan.S (2010)
‘Assessment of Corrosion and Durability
Characteristics of Copper Slag Admixed
Concrete’, International Journal of Civil and
Structural Engineering, ISSN 0976 — 4399, Vol.
1, No. 2, pp. 192-211

3. Brindha, D and Nagan, S. (2010) ‘Utilization of
Copper Slag as a Partial Replacement of Fine
Aggregate in Concrete’, International Journal of

mtest specin

10.

11.

12.

ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)
Available online at www.ijartet.com

International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)

Earth Sciences and Engineering, ISSN 0974-
5904, Vol. 03, No. 04, pp. 579-585.

Brindha, D and Nagan, S. (2011) ‘Durability
Studies on Copper Slag Admixed Concrete’,
Asian Journal of Civil Engineering (Building and
Housing) Vol. 12, No. 5, pp. 563-578.
Brozovsky.J, Matejka.O, Martinec.P (2015),
‘Concrete Interlocking Paving blocks
Compression Strength Determination using Non-
Distructive Methods’, The 8" International
Confrence Slovenia Society for Non-Distructive
Testing, pp.91-97.

Gupta, R.C. , BlessenSkariah Thomas and Prachi
Gupta (2012) ‘Utilization of Copper Slag and
Discarded Rubber Tyres in Construction’,
International Journal of Civil and Structural
Engineering, ISSN 0976 — 4399, Vol. 3, No. 2,
pp- 271-281.

Cassiano Rossi dos Santos, Juarez Ramos do
AmaralFilho, Rejane Maria CandiotaTubino, Ivo
André HomrichSchneider(2013), ‘Use of Coal
Waste as Fine Aggregates in Concrete Paving
Blocks’.

Ganesh Tapkire, Satishparihar, PramodPatil,
Hemraj R Kumavat (2014)Recycled Plastic Used
in Concrete Paver Block International Journal of
Research in Engineering and Technology
Volume: 03 Special Issue: 09.

Joel  Santhoshl, RavikantTalluri  (2015),
‘Manufacturing of Interlocking Concrete Paving
Blocks with Fly ash and Glass powder’, National
Journal of Civil Engineering and Technology
(IJCIET), Volume 6, Issue 4, pp. 46-54.

John Ferguson (1996), ‘The Copper Slag Blocks
of Hayle, Cornwall : Remains of a late 18™
Century Industry’, The Bulletin of the Peak
District Mines Historical Society, vol 13.
Kalingarani, HarikrishnaDevudu, Jegan Ram,
Sriramkumar (2006), ‘Development of Paver
Blocks from Industrial Wastes’, IOSR Journal of
Mechanical and Civil Engineering, pp 12-17.
Khalifa S. Al-Jabri, Makoto Hisada, Salem K.
Al-Oraimi and Abdullah H. Al-Saidy (2009)
‘Copper Slag as Sand Replacement for High
Performance Concrete’, Cement & Concrete
Composites 31, pp. 483—488.

Khalifa S. Al-Jabri, Makoto Hisada, Abdullah H.
Al-Saidy and  Al-Oraimi, S.K  (2009)
‘Performance of High Strength Concrete made
with Copper Slag as a Fine Aggregate’,

826

All Rights Reserved © 2016 IJARTET



ISSN 2394-3777 (Print)
ISSN 2394-3785 (Online)
Available online at www.ijartet.com
International Journal of Advanced Research Trends in Engineering and Technology (IJARTET)
Vol. 3, Special Issue 2, March 2016

Construction and Building Materials 23, pp.
2132-2140.

13. Navya.G, VenkateswaraRao.J(2014),
‘Experimental  Investigation on  Properties
Concrete Paver Block with the Inclusion of
Natural Fibers ‘International Journal of
Engineering Research and Applications, Vol. 4,
Issue, pp.34-38

14. Suresh Reddy, S and Kishore Kumar, M (2013)
‘Utilization of Copper Slag as a Partial
Replacement of Fine Aggregate in Concrete’,
International Journal of Mechanical Engineering
and Computer Applications, Vol. 1 Issue 7, ISSN
2320-6349, pp. 140-144.

15. Yeole.R.C, Dr.Varma.M.B(2014), ’Comparison
of Mix Designs of Paver Blocks using Waste
Rounded Steel Aggregates and Rubber Pad’,
International Journal of Emerging Technology
and Advanced Engineering,Volume 4, Issue 10.

827
All Rights Reserved © 2016 IJARTET



