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ABSTRACT
Deterioration of patches is a critical problem as the patches deteriorate after some
time because there is not proper bonding between existing bituminous of road and
patch placed over there. In this Research paper, initially, we analyzed the strength of
demolished aggregate and conventional aggregate individually. After that different
combination of a binder such as lime and cement mixed with waste demolished
aggregates whereas bitumen is mixed with conventional aggregate is examined. The
aim of this Research is to examine the feasibility of construction demolished waste for
improving the performance of patches. The main contribution of this research is to
utilize construction demolished waste. The research is conducted in two phases: (i)
experimental work and (ii) visual inspection. The standard tests such as Aggregate
Impact value Test, Crushing value test, Specific Gravity test, Water Absorption test,
and Los Angeles Abrasion test, flow value test and Marshall Apparatus test are
performed. The visual inspection is performed by on foot. The results are compared by
attaining values such as using bituminous patches, lime patches and concrete patches.
From the experiment, it is determined that the concrete patches are stronger
compared to bituminous patches and the life span of concrete patches is more than
bituminous patches.
Key words: Construction waste demolished Aggregate, lime, cement, Bitumen &
standard tests.
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1. INTRODUCTION
Recently, there are many environmental problems associated with civil projects mainly in
urban cities. Developments in the construction sector have resulted in massive amounts of
uncontrolled solid and dusty waste that generates several environmental problems in terms of
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soil pollution and underground water [1]. It is a solid and dusty waste concrete that is
produced from tiles, marble, stone, wood, steel, rubber and so on utilized in the building
construction [2]. These days, sustainable, economical and green waste reduction technology
has been given great attention throughout the world. Numerous research has been performed
to minimize the amount of construction waste by using multiple developing mechanisms.
Construction waste is usually discarded in the nearby legal or illegal landfills which are very
near to the construction site [3]. This directly affects the environment by producing pollutants
in the climate. This study tells the revaluation of subsisting Literature work for demolished
concrete as an aggregate has been used for the patch work. Recycled concrete aggregate has
high compressive strength and better without compromising the strength. [4]. Demolition
renovate and rehabilitation of concrete and masonary structure is increasing all over world,
more in the growing countries. It is richly suitable that demolition of old structure is further
reutilized in an effective manner particularly understanding that it will service in reducing the
environmental casualty by excessive rash quarrying for earth materials and stones. Secondly
these waste will reduce pressure on finding new dumping ground, thus promote saving the
ecosystem and natural environment [5]. Recycling of demolished waste by converting to
aggregate minimize the demand for the utilization of natural raw material. The problem of
demolished waste has got major care for planners and engineer. Cost of demolished aggregate
is 4 Rs per square feet and conventional aggregate is 20 – 25 Rs per square feet [6].

2. LITERATURE REVIEW
Panchal & Kulkarmi (7, 2017) measured the strength of construction demolished waste by the
standard test such as aggregate impact value test, crushing value test, specific gravity test,
water absorption test, and loss angels test. The values are in the optimum range. So we can
use in all layers. Reddy & Bhavani (8, 2012) This study Reveals that the concrete produced
by coarse aggregate perform well in terms of strength and does not perform well in terms of
Recycled coarse aggregate. Sorum & Guite (9, 2014) examined that the distresses in the
highway were potholes, alligator cracks. The distresses have set values that exceed the
maximum limit. Treatment of anxiety disorders is the improvement of the patch and
shoulder.This study it was determined that side drainage were not maintained, and cleaned in
some places of NH-52A. Zumrawi M.E. (10, 2013) works on creating systematic but still
simple and easy-to-understand rules that are fairly flexible to use in different situations.
Rashid & Gupta (11, 2017) Present study reveals that proper design, drainage maintenance
and regular inspection is furthermost necessary in keeping the quality made on the highway
for providing safety and comfort to road user . Bansal et al.(12, 2016) illustrated the details of
a Recycling facility used in Japan , Korea etc is same used as delhi. This paper also elaborates
on recycling likely of these construction and demolition waste, Exception in processing and
using structure and demolition waste and finally road map for get use of these waste. It has
been concluded that the structure and demolition waste reuse and recycling has great business
potential. The problem of structure and demolition waste utilization can be handled easily
provided all segment of society come ahead to take the assurance for security of the
environment and hefty future for a approaching generation. Rajathi & kanth (13, 2014)
presented that concrete and bricks of demolition structures is further utilize in an effective
way realizing that it will help in shrinking the surroundings damages caused by undue
heedless quarrying for earth material and stone.The reused concrete and brick masonary waste
property material suggest desirable recommendation for encourage raise the life of such
structures.There by Leading in an efficient system to the price of Building. The re-utilization
of demolished concrete provides a feasible solution in new structure after the demolition of an
old structure. In this research, we have re-cycled the demolished concrete to minimize the
new building construction as well as reduce environment pollution. Perdikou et al.(14, 2014)
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illustrates the utilization of RAC (recycled aggregate concrete) as a road paving matter and
also has analyzed the effect of weather. Eight types of concrete mixture have been considered
for RAC. From the experiment, it has been examined that the RAC can be utilized in place of
natural aggregate in road pavements. The utilization of aggregates enhanced the recycling
rate and minimizes the natural resource consumption along with the improved sustainable for
road construction. Jha et al. (15, 2007) have reused aggregates in concrete as assuring result to
the Construction and demolition management waste dilemma. It has been observed that the
RAC's research on the production and use of RA and the features of RA and RAC has been
discussed in this document and that RAC has been employed in downstream applications.

3. MATERIAL AND METHODS
In this section, the material, as well as the method that are used to complete the objective, is
discussed in detail. The testing has been accomplished in two phases (i) comparison between
demolished aggregate and conventional aggregate has been performed and (ii) Different
combination of binder has been used such as the lime and cement are mixed with demolished
aggregate whereas bitumen is mixed with conventional aggregate.

3.1. Experimental-I
Construction demolition waste of slab, beam and column is collected from the construction
site situated in “New Chandigarh”. The grading of aggregate is considered in Indian standard
(IS): 383-1970. The aggregate is segregated according to the requirement. The used aggregate
retain on 10mm sieve and passes from 12.5mm sieve as shown in figure 1. Fine aggregate
constitutes of stone dust with fraction passing 4.75mm and retain on 0.075mm sieve.
Numbers of a test have been performed on demolished aggregate as well as on conventional
aggregate to check their properties. Test performed is given below.
•

Aggregate impact value

•

Los angles abrasion test

•

Crushing value test

•

Specific gravity test

•

Water absorption test

•

Flow value

•

Marshal stability test

Figure 1(a) Demolished Aggregates
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Table 1 Available result shows that there is a lot of scope for utilization of waste material for
Road construction
Trial-1
Trial-2
Trial-3
Construct Conventional Construction Convention Constructi Convention RANGE
Remarks
ion waste aggregate (%) waste
al aggregate on waste al aggregate
demolish
demolished (%)
demolishe (%)
ed (%)
(%)
d (%)
Aggregate
24.46
7.3
25.26
8.2
26.42
8.5
<10%
impact value
(Exceptionally
test
strong)
It can be
10-20 Strong used for
20-30
the surface
Satisfactory course
Los Angle
25.4
15.36
26.82
17.56
27.5
18.67 <35%(Bitumin
Abrasion value
ous surface
test
dressing)
Name of test

Aggregate
crushing value
test

22.46

14.46

24.67

16.78

27.54

18.46

Specific gravity
value test
Water
Absorption
value test
Flow value
Marshal
stability test

2.76

2.54

2.64

2.42

2.18

2.68

<45%
(wearing
course)
<30%(concret
e pavement)
2.5-3.0

1.20

0.56

1.24

0.68

1.40

0.78

0.1%- 2.0%

3.4
8.40

3.6
9.20

2.54
10.72

2.7
11.40

3.2
8.70

3.8
10.30

2-4
8.2 minimum

Figure 2 Aggregate impact value test

Figure 2 depicts the values of aggregate impact value test that are measured for three
number of trails named as Trial-1, trial-2 and trial 3 respectively. The experiment has been
performed by utilizing demolished aggregate as well as conventional aggregate, represented
by the blue and the red bar respectively. From the graph, it has been clear that the average
value obtained for aggregate impact value for demolished and conventional aggregate are
25.38 and 8 respectively. Thus, the aggregate impact value for demolished concrete has been
increased by 17.8 from the conventional aggregate.
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Figure 3 Loss Angeles abrasion value test

Figure 3, represents the values of Los Angeles abrasion value test measured three times. It
is a assess of aggregate toughness as well as abrasion resistance like as crushing and
degradation of the material. The test has been carried out by the Loss Angeles abrasion
machine. When means of transportation moves on the road, soil particles between pneumatic
tyres and road surfaces can cause scraping of road aggregates. Therefore, the aggregates
utilized for road must be tough enough to wear abrasion. Resistance to migration is
determined by the laboratory in terms of Los Angeles. From the graph, it has been
experienced that the average value of loss Angeles abrasion determined for three trials for
demolished and conventional aggregate is 26.57 % and 17.19% respectively.

Figure 4 Aggregate crushing value test

Figure 4; signify the aggregate crushing value measured for three different trials employed
for demolished and conventional aggregate. Aggregate crushing value can be defined by the
ratio of weight of the crushed material obtained after passing to the 2.36mm sieve to the dry
aggregate. Mathematically,
𝐀𝐠𝐠𝐫𝐞𝐠𝐚𝐭𝐞 𝐜𝐫𝐮𝐬𝐡𝐢𝐧𝐠 𝐯𝐚𝐥𝐮𝐞 =
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Here, Y1 is the weight of dthe ry aggregate.
Y2 is the weight of crushed material obtained after passing to the 2.36mm sieve.
The average value measured for the aggregate crushing test for demolished and
conventional aggregate is 24.89 % and 16.56 % respectively.

Figure 5 Specify gravity value test

Figure 5 depicts the values of specifying gravity obtained for demolished aggregate as
well as conventional aggregate for three different trials. The blue and the red represent the
values measured for specifying gravity for demolished and conventional aggregate
respectively. It specifies the ratio of the unit weight of any mass to unit weight of water.
Mathematically,
𝐒𝐩𝐞𝐜𝐢𝐟𝐲 𝐠𝐫𝐚𝐯𝐢𝐭𝐲 =

𝐃𝐫𝐲 𝐰𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐚𝐠𝐠𝐫𝐞𝐠𝐚𝐭𝐞
𝐖𝐞𝐢𝐠𝐡𝐭 𝐨𝐟 𝐞𝐪𝐮𝐚𝐥 𝐯𝐨𝐥𝐮𝐦𝐞 𝐨𝐟 𝐰𝐚𝐭𝐞𝐫

The average value measured for the proposed work for demolished as well as for
conventional aggregate is 2.52 %and 2.54% respectively.

Figure 6 Water absorption test

The water absorption test is used to define the amount of water absorbed under certain
conditions. Factors that affect the formation of water comprises of plastic type, additives used
and temperature. In figure 7, the value of water absorption test for demolished and
conventional aggregate are represented by the blue bar and red bar respectively. The average
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value of water absorption measured for demolished and conventional aggregate are 1.28 %
and 0.67 % respectively.

Figure 7 Comparison of different tests

Figure 7 represents the comparison of various values measured for the proposed work. Xaxis and y-axis represent the number of tests conducted on demolished as well as on
conventional aggregate and the average value measured for three different trials respectively.
From the above figure, it is clear that demolished aggregate fulfil the requirement and can be
employed for road pavement.

Figure 8 Flow value

Figure 8 represents the values of flow test for demolished and conventional aggregate.
The average flow value measured for demolished and conventional aggregate is 3.04 and 3.66
respectively.
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Figure 9 Marshal Stability value

To measure the strength of the bitumen, the marshal stability test has been conducted.
This test was carried out by considering a hot mix design of bitumen along with aggregates of
maximum size 25mm. The values of marshal stability test measured for demolished aggregate
and conventional aggregate are represented in the form of a graph as sown in figure 9. The
average value of marshal stability for demolished and conventional aggregate is 10.04 and
10.3 respectively.

3.2. Experiment –II
Initially, the demolished aggregate is mixed with lime and sand in the ratio of 1:2:4 and laid
over potholes. After that demolished aggregate is mixed with cement and sand in the ratio of
1:2:4 as above. In this last analysis, the conventional aggregate is mixed with bitumen and
laid over potholes followed by visual inspection for six months.
Visual inspection has been performed manually where State Highway 85 was inspected
which starts from district Mandi, Himachal Pradesh and ends at Kalkhar. The state highway is
30 km long. Presently, it is under the supervision of Himachal P.W.D. As shown in pictures
depicted in figure 2, Lime and cement patches were laid there and it was found that concrete
patches are quite stronger than the bituminous patches during the visual inspection.

(a)

Figure 10 (a) pot hole without filling
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(d) Bituminous patch

Visual inspection was done after 2 months,4 months & 6 months on these different types
of patches. Distress was noted & graph was made for the distress on y-axis & time on x-axis.

Figure 11 Distress vs duration of different patches

This graph shows that the strength of demolished concrete patches is more than the lime
and bituminous patches and the life span of concrete patches is greater than the bituminous
and lime patches.

4. CONCLUSIONS
Tests were taken to study the properties of construction demolished wastes as a surface course
in patches. The results were compared to study the result of demolished aggregate and
conventional aggregate on the properties of patches.
•

Marshall Stability of demolished aggregate was found to be 10.04.

•

Marshall Stability of conventional aggregate was found to be 10.3.

•

The average flow of demolished aggregate was found to be 3.04.

•

The average flow of conventional aggregate was found to be 3.66.

The result shows that the demolished aggregate can be used for patchwork which
minimizes the requirement of conventional aggregate and can facilitate in terms of controlling
the environmental pollution and they are quite durable for highway maintenance. The use of
construction demolition waste aggregate in patchwork is helpful to increase the strength of
patchwork. Patches made from demolished concrete provide a smooth ride, more durable &

http://iaeme.com/Home/journal/IJCIET

2054

editor@iaeme.com

Effect of Using Demolished Concrete Aggregate in Place of Conventional Aggregate for Patch Work

gives better appearance in terms of economical & durability. It also solves the problem of
dumping of demolished concrete.
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