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Annomayusn. [IpomvluneHHocms npousgoocmed nid-
CMMACCOBbIX U30enUll 3a NOCIeOHUe 08a Oecsmuiemus
npemepnena MHO20 BAJCHbIX USMEHEHUI 8 pe3yibmame
bonee WUPOKO20 UCNONb30BAHUSL NIACTIMACC 8 PA3IUY-
HbIX ompacisax skoHomuxy. OOnum uz Hauboree ucnoub-
3YeMbIX NIACMMACCOBbIX U30CAUL SGISIOMC MOHKUE
HOMUIMUTIEHOBbIE NAKEMbl, UCHONb3YeMble 015l YNAKOG-
Ku. Ymuauzayus omxo008 HOIUIMUTEHOBbIX NAKEMOs 6
OOMLUUX KOIUYECMBAX NPeocmaegisien coo0ll peanrviyio
aKonozuueckyro npobnemy. Taxum obpaszom, nepepa-
bomxa omx0008 8 nonesuvie NPOOYKNbl PACCMAMPUBA-
emcsl Kak 00uH U3 Hauboiee pacnpocmpaHeHHbIX peuie-
HUL 9MOi nPodIeMbl, NOIMOMY UCCIeO08AHUS 6 0baC-
MU HOBbIX U UHHOBAYUOHHBIX BUOOE UCHOLb30BANUS ONl-
X0008 NOCMOAHHO pacwupsiomcs. B oannot pabome
uzyuaemcs NPOYHOCMb HA cocamue OUMyMUuHO3HO20
bemona ¢ 0006askamu NIACMUKOBBIX OMX0008 OJisi 00-
PpodKcHo20  cmpoumenvemed.  Ilnacmuxogvle  0mxoobl
000a61AIUCy 6 OUMYMUHO3HBIL OCMOH 6 pPA3IUYHOM
NPOYEHMHOM COOMHOWLEHUU U 20MOBUNUCL 00OpA3Ybl
Mapwanna. Dmu 06pasysl ObLIU UCHBIMANBL HA NPOY-
Hocmo npu coicamuu npu 25°C u 60°C. [Ipounocmo 06-
pasya Ha coicamue 3HAYUmMenvHo eozpacmaem - 00 8%,
6% u 12% 0na cyxoeo npoyecca, MOKpo2o npoyecca u
KOMOUHUPOBAHHO20 NPOYECcd COOMBENICINEEHHO Osl
omxo0006 nnacmmacc muna ITIDH/ u IIDB/].

Knwuesvle  cnosa:  O0opodicnoe  cmpoumeinbCmeo,
OUMYyMUHO3HBILL ~ OemoH,  NIACMUYHbIE — OMXO0ObL,
NPOYHOCHIb HA CoHCamue.

Mama npunamusn k nyoauxayuu: 24.08.2018
Mama nyonuxayuu: 25.09.2018

Ceeoenus 06 asmopax:

TuBapu, Anypar Bupenapa — noueHt xadenpsi
«I'paxnanckoe crpoutenscTBoy Kommemka TEXHUKU U
texHonoruu Sipna (T. AMpaBaTty, mraT MaxapaiuTpa,
Wunusn), anuragearth@gmail com.

Pao Ax.P.M. — nupektop NHKxeHEpHOTO KOJIEIKa
n-pa Ilaynca (r. Bwmiynypam, mratr Tamwnnan, Wn-
st), dryrmrao@rediffinail.com.

B e it e I e e e e e N I i m i e i o e R e e R e e e e S i e e e R R o e R e

Abstract. Plastics industry have many major develop-
ments in the last two decades resulted from the in-
creased utilization of plastics in various sectors. One of
the most common used plastics is the thin plastic bags
which used usually for packaging. However the disposal
of the waste plastic bags in large quantities constitutes a
real environmental problem. Hence, recycling waste
into useful products is considered one of the most sus-
tainable solutions to this crisis so that research into new
and innovative uses of waste materials is continuously
advancing. This paper studies the Compressive Strength
of Plastic Waste Bituminous Concrete for Road Con-
struction. The plastic waste was added to the bituminous
concrete in increasing percentage and Marshall Sam-
ples were prepared. These samples were tested for com-
pressive strength at 25°C and 60°C i.e unconditioned
and conditioned samples. It is observed that the com-
pressive strength of sample significantly increases up to
8%, 6% and 12% for dry process, wet process and com-
bined process respectively for LDPE and HDPE type of
waste plastic.
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1. Introduction.

In the recent years rapid industrialization and
large scale infrastructural development in India,
has resulted in huge scarcity of construction ma-
terials and tremendous increase in the genera-
tion of waste products. Disposal of the waste
products is a big challenge for the environ-
mental engineers. Plastic waste is the most un-
wanted land waste all over the World. Some of
these materials are non-biodegradable and often
leads to waste disposal crisis and environmental
pollution [1]. Use of this non-biodegradable
(according to recent studies, plastics can stay as
long as 4500 years on Earth) product is growing
rapidly, and the problem is what to do with plas-
tic-waste [2]. Scientists and engineers are con-
stantly searching on different methods to im-
prove the performance of asphalt pavements.
Considerable research has been carried out to
determine the suitability of plastic waste modi-
fier in construction of bituminous mixes [3].

2. Literature Review.

Dr. Hamed M. Jassim and et.al (2014) stud-
ied optimum use of plastic waste to enhance the
marshall properties and moisture resistance of
hot mix asphalt. The plastic waste derived from
the different types and sizes of bottles can be
utilized to modify the asphalt mixture perform-
ance if added to aggregate with a specific (size,
thickness and content). On the basis of experi-
mental results, it was concluded that adding
plastic waste with fine particles size ,thin thick-
ness and at 15% by weight of total aggregate
resulted in improving the Marshall stability and
resistance to water damage, as well as they can
contribute to relieve some of the environmental
problems caused by classical plastic waste dis-
posal means. The use of recycled plastic, in the
manufacturing of hot asphalt mixture indicated
to reduced permanent deformation in the form
of rutting and reduced low-temperature cracking
of the pavement surfacing. The field tests with-
stood the stress and proved that plastic wastes
used after proper processing as an additive
would enhance the life of the roads and also
solve environmental problems.

Faris M. J. Najjar (2014) studied the effect
of using dust on HMA properties. This paper
presents a laboratory investigation about the ef-
fects of crushed boulders dust compared to ref-

erence filler (limestone dust) on some properties
of HMA mixture. The experimental work in this
study provides a comparison among two filler
types here we used dust of crushed boulders,
and Limestone as fillers. Marshall Specimens
are used to determine the Index of retained
strength, compressive strength, stability, plastic
flow, and indirect tensile strength. These speci-
mens are prepared in accordance with the re-
quirements of ASTM D-1559(Specimen dimen-
sions, D=100.16, H=63.5 mm). The Hot Mixes
Asphalt (HMA) has been prepared with equiva-
lent design criteria. The use of crushed boulder
dust over limestone dust gives more marshall
stiffness value, increases the resistance to mois-
ture damage by 135% than that of lime stone
dust mix . Crushed dust gives highest compres-
sive test than the mixture of crushed dust and
limestone dust and has higher indirect tensile
stiffening values and is more beneficial eco-
nomically and easy to produce and handle.
Bulgis and et.al. (2017) studied effect of Bu-
ton Granular Asphalt (BGA) on compressive
stress- strain behavior of asphalt emulsion mix-
ture. The purpose of this study is to replace the
petroleum bitumen with local materials such as
natural rock asphalt. BGA used has a relatively
uniform grain size with a maximum size of 1.18
mm. Utilization of bitumen emulsion in produc-
tion of cold mix asphalt mixture is an effective
technology for decreasing the energy consump-
tion. Test results revealed that utilizing 2.5%
BGA in asphalt emulsion mixture gives im-
proved compressive strength. Furthermore, mix-
ture with BGA has less crack number as com-
pared with the mixture without BGA. Hence,
extracted bitumen of BGA can be combined
with petroleum bitumen within cold asphalt
mixture to create higher binding capacity as
compared to cold asphalt mixture without BGA.
Bindu and et.al (2015) studied Influence of
natural fibres on the compressive strength of
Stone Matrix Asphalt mixtures. This paper fo-
cuses on the influence of additives like coir, si-
sal, banana fibres (natural fibres), on the com-
pressive strength of SMA mixtures. Compres-
sive strength tests are conducted to study the
resistance to crushing to withstand the stresses
due to traffic loads. SMA is a gap graded bitu-
minous mixture containing a high proportion of
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coarse aggregates of sizes 20mm, 10mm and
stone dust and filler with relatively less medium
sized aggregates. Additives enhance the resis-
tance to moisture susceptibility of the mixture.
Presence of additives strengthen the bonding
between the aggregates provided by the binder
and thereby enhancing the stone to stone contact
which will result in increasing the resistance to
crushing. This gives rise to a stiffer and tougher
mix with considerable improvement in com-
pressive strength.

Firdus Chairuddin and et.al (2016) studied
the Compressive Strength of Permeable Asphalt
Pavement Using Domato Stone (Quarzite
Dolomite) and Buton Natural Asphalt (BNA)
Blend.

Buton Natural Asphalt (BNA) blend is a
type of modification asphalt which is made of
75% Petroleum asphalt 60/70 and 25% rock as-
phalt Buton Natural extraction. The unconfined
compressive test result of porous asphalt con-
taining domato stone showed that the mixture
with 4% BNA has compressive strength value
2.4 MPa. This work is a part of various exten-
sive investigation projects on the development
of liquid Asbuton as bituminous asphalt binder
and the suitability of domato stone as coarse ag-
gregate in the permeable asphalt production.
The results of porosity test, permeability test,
stability test, flow test, indirect tensile test and
material loss test (Cantabro test) showed the
bonding strength between BNA blend and do-
mato stones can be established and thus enhance
the resistance of porous asphalt against raveling,
rutting and shoving.

Agrawal H. S. and et.al (2017) studied the
utilisation of plastic waste in flexible pavement
design. Plastic which seems to be a cheaper and
effective raw material on the other hand is very
hazardous to the environment because of its
non- degradable nature. Therefore it becomes
essential to utilize waste effectively with techni-
cal innovations. Plastic can be utilized as a par-
tial blending material in design of flexible
pavement and also as a partial replacement in
bitumen as well as coating over aggregate. Ad-
dition of plastic in bitumen improves the stabil-
ity, strength, life and other desirable properties
of bitumen utilization of waste plastic in the
construction of pavement has shown better re-

sistance to water which reduces the stripping of
bitumen from aggregate and also made investi-
gations over the use of waste plastic in road
construction as an effective way to reutilize the
plastic waste. According to various tests con-
ducted, plastic as a 10% replacement in bitumen
can give better result in flexible pavement de-
sign. Addition of plastic shows increase in com-
pressive strength, tensile strength and stability
value which is useful to sustain large load

Mustafa Tuncan and et.al (2003) studied the
use of waste materials in asphalt concrete mix-
tures. The use of industrial wastes as additives
in asphalt mixtures is the key concept of this
experiment. Industrial wastes such as plastic,
rubber, fly ash, marble powder and petroleum
contaminated soil (PCS) were used as filler ma-
terials to prepare asphalt concrete mixtures.
They are incorporated in asphalt mixtures to en-
hance the properties and performance of asphalt
concrete pavements. Addition of crumb rubber
to hot-mix asphalt concrete was observed to im-
prove rheological properties of the asphalt such
as viscosity, softening point, penetration, tem-
perature susceptibility, strength and durability.
Pavements made of rubber and plastic modified
asphalt concrete have better skid resistance, less
cracking and a longer pavement life in compari-
son to conventional asphalt pavements.

Abdul Gaus and et.al (2015) studied the
compressive strength of asphalt concrete binder
course mixture using buton granular asphalt
(BGA). This study aims to evaluate the com-
pressive stress-strain relationship of asphalt
concrete mixtures using Buton granular asphalt
(BGA) as partial replacement for petroleum as-
phalt in asphalt concrete bearing course (AC-
BC) mixture production. Buton granural asphalt
(BGA) 1s produced by crushing the natural rock
asphalt to the maximum size of 1.16 mm which
is homogenized. Asphalt concrete bearing
course (AC- BC) is designed for a layer that can
bear the traffic load. BGA alone is not enough
for the purpose of mixing to have proper asphalt
mixture therefore BGA have to be used with
petroleum bitumen. The application of BGA as
partially replaced petroleum asphalt in the (AC-
BC) mixture improved the compressive strength
and elastic modulus in comparison to (AC-BC)
mixture without BGA.
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A.V. Tiwari et. al (2017) stated that waste
plastic is accumulated all over the world causing
serious environmental problems. They study the
addition of plastic waste in bituminous concrete
using dry process of mixing for road construc-
tion. The study evaluates the addition of shred-
ded waste plastic in the bituminous concrete
which results in significant increase in the sta-
bility value and Marshall Properties of mix. The
study reveals that the use of waste plastic in bi-
tuminous concrete is safe and sustainable for
road construction. The experiment was con-
ducted into two phases. The first phase consists
of calculating the optimum value of the bitumen
and second phase consists of optimizing the
quantity of plastic waste used to replace the bi-
tumen. Dry process was used to prepare Mar-
shall Samples. In this process the coarse aggre-
gates and fine aggregate and fly ash were heated
to 170°C. The shredded plastic waste retaining
on 2.36 mm sieve is added in proportion by
weight to the hot aggregate. The waste plastic
LDPE, PVC and HDPE was added varying from
0%, 2%, 4%, 6%, 8%, 10% and 12% by the
weight of bitumen. This plastic gets coated over
the aggregate uniformly. Immediately the hot
Bitumen at 160°C is added to the mixture. After
proper mixing the mix was placed in the com-
paction mould and compacted with 75 blows on
both face to get Marshall Samples. The stability
and flow were obtained by testing the sample on
the digital Marshall frame and the average val-
ues for Bulk specific Gravity, AV, VMA and
VFB were calculated and graphs were plotted.
The values obtained stability values are cor-
rected after applying the correction for thickness
of the sample. From the study it can be con-
cluded that addition of plastic improves the
Marshall properties of the mix. The Addition of
8% of the LDPE and HDPE plastic waste im-
proves the stability value of the bituminous mix
which results is the increase in the toughness of
the mix. The roads can withstand heavy traffic
and shows better service life.

According to A.V Tiwari et. al (2017) the
major portion of highway in India is flexible.
Recent research suggests that these plastic mate-
rials can be used in road construction as a bind-
ing material. Polyethylene is extensively used
plastic material, and it has been found to be one

of the most effective polymer additives in road
construction. From the investigation on utility of
plastic waste as an additive for bituminous con-
crete using wet process of mixing it can be con-
cluded that addition of plastic improves the
Marshall properties of the mix. The Addition of
6% of the LDPE and HDPE plastic waste im-
proves the stability value of the bituminous mix
which results is the increase in the toughness of
the mix. The roads can withstand heavy traffic
and shows better service life. Due to addition of
plastic waste the flow value increases resulting
the improvement in the workability. Addition of
plastic waste results in decrease in the air voids
which reduces the bleeding of bitumen. The
volumetric and Marshall properties of the mix
show the acceptable trends and could satisfy the
specified limits.

3. Materials and Methods.

Various materials used in the present study
are bitumen, aggregate (fine and coarse), filler,
and shredded plastic waste. The bitumen used
for present study is of 60/70 penetration grade
and is obtained from BPCL, Nagpur and PWD,
Amravati. Coarse aggregates, fine aggregates
and fly ash were collected from local producer
of crushed aggregates. The plastic waste was
segregated from the municipal waste and shred-
ded at the local plastic waste recycling plant at
MIDC, Amravati. Table 1 and Table 2 shows
the physical properties of the aggregates and
bitumen respectively.

Sieve analysis test was used to determine the
aggregate sizes. Through this sieve test, the pro-
portion of coarse aggregates, fines aggregate
and filler was determined and ensuring the ag-
gregate were well blended within the gradation
limit as specified in MORTH shown in Table 3.

The experiment was conducted using three
different processes of mixing waste plastic into
bituminous concrete viz. Dry process, wet proc-
ess and combined process. In Dry process the
coarse aggregates and fine aggregate and fly ash
were heated to 170°C. The shredded plastic
waste retaining on 2.36 mm sieve is added in
proportion by weight to the hot aggregate. The
waste plastic LDPE, PVC and HDPE was added
varying from 0%, 2%, 4%, 6%, 8%, 10% and
12% by the weight of bitumen. This plastic gets
coated over the aggregate uniformly. Immedia-
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Table 1
Physical Properties of Coarse Aggregates
Sr. Parameter No. of tests Test Result Specification Standard
no Performed Requirement
1 | Impact value 3 22.40% Max 30% IS : 2386 (Part IV) - 1963
2 | Abrasion value 3 28.10% Max 40% IS : 2386 (Part IV) — 1963
3 | Crushing value 3 24.30% Max 30% IS : 2386 (Part IV) — 1963
4 | Combined Elongation 3 17.20% Max 30% IS : 2386 (Part I) — 1963
index and Flakiness
index
5 | Specific gravity 6 20 mm: 2.830 - IS : 2386 (Part IV) — 1963
kg/m’
10 mm: 2.792
kg/m’
6 | Water Absorption 3 0.1% Max 2% IS: 2386 (Part 111)-1963
Table 2
Physical Properties of Bitumen
Sr. no Parameter Test Result Specification Requirement Standard
1 Penetration 68 65-90 IS : 1203-1978
2 Softening point 53°C 40-60°C IS : 1205-1978
3 Specific Gravity 1.01 kg/m’ Min 0.99 kg/m’ IS : 1202:1978
4 Ductility 87 mm Min 75 mm IS : 1208-1978
Table 3
Gradation of Aggregates
Percentage Passing of Aggregates MORTHHSIE)I ;:tmﬁcatlon
Sieve Size (mm) Stone Com-
20mm 10mm Filler . Maximum Minimum
Dust bined
37.5 100 100 100 100 100 100
26.5 100 100 100 100 100 100 90
19 62 100 100 100 89 95 71
13.2 18 96 100 100 74 80 56
4.75 0 54 92 100 52 54 38
2.36 0 14 76 100 33 42 28
0.3 0 5 23 100 14 21 7
0.075 0 2 7 92 7 8 2
Proportion Percentage 30 35 30 5 100

tely the hot Bitumen at 160°C is added to the
mixture. Similarly in wet process the coarse ag-
gregates and fine aggregate and fly ash were
heated to 170°C. The shredded plastic waste
retaining on 2.36 mm sieve is added in propor-
tion by weight to the hot bitumen which was
immediately added to the mixture at 160°C. In
case of combined process certain percentage of
waste plastic LDPE, PVC and HDPE was added
varying from 6%, 8%, and 10% using dry proc-

ess and 4%, 6% and 8% using wet process to
prepare sample of combined process. After
proper mixing the mix was placed in the com-
paction mould and compacted with 75 blows on
both face to get Marshall Samples. Three sam-
ples were prepared for each proportion and av-
erage was calculated. During the experiment
PVC type of plastic waste was also used but
while spreading the shredded PVC plastic on
heated aggregate some gases were coming out
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of the mix and hence PVC plastic was not used

for further experiment. Test specimens were
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Fig 1. Aggregate Gradation

subjected to axial compression at a uniform ver-
tical deformation rate of 3.2 mm/min. The com-
pressive strength is determined by dividing the
maximum vertical load obtained during defor-
mation at the rate specified by the original cross
sectional area of the test specimen (ASTM D
1074-09):

Compressive Strength = Peak Load / Area.

The compressive strength is reported as the
average of three specimens in each case. In or-
der to know the temperature effect on the com-
pressive strength of mixtures, the tests was car-
ried out at two different temperatures 25°Cand
60°C. In order to investigate the effect of water
on the compressive strength of mixtures with
different additives, the index of retained
strength is determined. This value is an indica-
tor of their resistance to moisture susceptibility.
The test was conducted at a temperature of 25°C
1.e unconditioned and the load at which the
specimen fails is taken as the dry strength of the
bituminous mix. Conditioned specimens are
prepared by placing the samples in a water bath
maintained at 60°C for 24 hours and after that
keeping the samples at 25°C for two hours.
These conditioned specimens are then tested for
their strength. The ratio of the compressive
strength of the water conditioned specimens to
that of dry specimens are taken as the index of
retained strength. The indices of retained

strength for different mixtures with different
type and varying percentage of additives are de-
termined.

4. Results.

The variation of the compressive strength
with increasing percentage of additive content
for the two different temperatures, viz. 25°C and
60°C for each additive are shown in Table be-
low. All stabilized mixtures shows higher com-
pressive strength than the control mixture. This
may be due to the increase in stiffness of the
mix. Presence of plastic waste strengthens the
bonding between the aggregates provided by the
binder and thereby enhancing the stone to stone
contact. This will result in increasing the resis-
tance to crushing. It is also observed that the
compressive strength decreases with the in-
crease in temperature. But the percentage de-
crease in strength decreases with the increase in
additive content up to a certain level.

It is observed that the compressive strength
of sample significantly increases up to 8%, 6%
and 12% for dry process, wet process and com-
bined process respectively for LDPE and HDPE
type of waste plastic.

Compressive strength values for uncondi-
tioned sample increased by 68.91%, 40.37% and
66.95% for the mix of 8%, 6% and 12% LDPE
plastic using dry process, wet process and com-
bined process respectively as compared to the
compressive strength value of conventional mix.
Compressive strength values for conditioned
sample increased by 60.45%, 40.30% and
71.94% for the mix of 8%, 6% and 12% LDPE
plastic using dry process, wet process and com-
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bined process respectively as compared to the
compressive strength value of conventional mix.

Similarly Compressive strength values for
unconditioned sample increased by 69.79%,
40.71% and 64.12% for the mix of 8%, 6% and
12% HDPE plastic using dry process, wet proc-
ess and combined process respectively as com-

conventional mix. Compressive strength values
for conditioned sample increased by 60.34%,
39.98% and 70.31% for the mix of 8%, 6% and
12% HDPE plastic using dry process, wet proc-
ess and combined process respectively as com-
pared to the Compressive strength value of con-
ventional mix.

pared to the Compressive strength value of

Table 4
Results for Dry and Wet Process
Dry Process Wet Process
Plastic Peak load Maximum Peak load Maximum
waste con- | Plastic Waste (KN) Compressive (KN) Compressive
tent % strength (N/mm2) strength (N/mm2)
25°C | 60°C 25°C 60°C 25°C | 60°C 25°C 60°C
0 34.10 | 30.77 | 4.2082 | 3.7968 | 34.10 | 30.77 | 4.2082 | 3.7968
2 LDPE 42.33 | 38.30 | 5.2243 | 4.7265 | 34.00 | 30.30 | 4.1959 | 3.7393
4 LDPE 43.63 | 41.10 | 5.3847 | 5.0721 | 38.37 | 3597 | 4.7347 | 4.4386
6 LDPE 48.00 | 46.10 | 5.9236 | 5.6891 | 47.87 | 43.17 | 5.9071 | 5.3271
8 LDPE 57.60 | 49.37 | 7.1083 | 6.0922 | 46.27 | 42.63 | 5.7097 | 5.2613
10 LDPE 52.50 | 47.67 | 6.4789 | 5.8824 | 43.73 | 39.53 | 5.3970 | 4.8787
12 LDPE 48.30 | 45.47 | 5.9606 | 5.6109 | 38.33 | 34.50 | 4.7306 | 4.2576
2 HDPE 43.93 | 40.77 | 5.4217 | 5.0309 | 34.37 | 33.07 | 4.2411 | 4.0807
4 HDPE 4433 |1 40.90 | 54711 | 5.0474 | 38.83 | 35.77 | 4.7923 | 4.4139
6 HDPE 48.53 | 46.23 | 5.9894 | 5.7056 | 47.80 | 43.07 | 5.8989 | 5.3148
8 HDPE 57.90 | 49.33 | 7.1453 | 6.0881 | 43.43 | 42.90 | 5.3600 | 5.2942
10 HDPE 52.77 | 48.67 | 6.5118 | 6.0059 | 43.20 | 38.60 | 5.3312 | 4.7635
12 HDPE 48.17 | 44.57 | 5.9441 | 5.4999 | 38.60 | 34.17 | 4.7635 | 4.2164
Dry Process
= 8.00 - T T
& —=—HDPE25 C
g 7.00 -
2 6.00 - ——LDPE25' C
2
g— 5.00 - ;
S LDPE6O C
4.00 3
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Fig 2. Graph for Dry Process
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Table 5
Results for Combined Process
Combined Process
Peak load (kN) Maximum C(I(ilr/nrﬁgzilve strength
Type of
Plastic Dry Wet
Waste Process Process 25°C | 60°C 25°C 60°C
0 34.10 | 30.77 4.2082 3.7968
LDPE 6 4 40.20 | 34.77 4.9610 4.2905
LDPE 6 6 47.77 | 43.67 5.8948 5.3888
LDPE 8 4 56.93 | 52.90 7.0260 6.5283
LDPE 8 6 53.97 | 51.83 6.6599 6.3966
LDPE 8 8 50.83 | 47.67 6.2732 5.8824
LDPE 10 6 47.13 | 45.43 5.8166 5.6068
LDPE 10 8 47.13 | 44.10 5.8166 5.4423
HDPE 6 4 41.97 | 41.03 5.1790 5.0638
HDPE 6 6 47.97 | 43.90 5.9195 5.4176
HDPE 8 4 55.97 | 52.40 6.9067 6.4666
HDPE 8 6 53.57 | 51.20 6.6105 6.3185
HDPE 8 8 51.27 | 46.63 6.3267 5.7549
HDPE 10 6 49.03 | 45.40 6.0511 5.6027
HDPE 10 8 47.40 | 44.37 5.8495 5.4752
Wet Process
< 7.00
a —8—HDPE25 C
£ 600 -
g ——LDPE25 C
§ 5.00 -
Q
§ . LDPE60 C
3.00 - _ _ , _ _ , ——HDPE60 C
0 2 4 6 8 10 12
% of Bitumen content Replaced by Plastic Waste

Fig 3. Graph for Wet Process

335




Hayuno-mexnuueckuit eecmnux bpsanckozo zocyoapcmeennozo ynugeepcumema, 2018, Ne3
Nauchno-tekhnicheskiy vestnik Bryanskogo gosudarstvennogo universiteta, 2018, No.3

DOI: 10.22281/2413-9920-2018-04-03-328-337

7.00

6.00

1
o
=}

Compressive Strength

P
o
o

6 6 8 8

Combined Process

% of Bitumen content Replaced by Plastic Waste using Wet Process
4 6 4 6

% of Bitumen content Replaced by Plastic Waste using Dry Process

8 6 8

—4—LDPE25 C
—a—-HDPE25 C

LDPEGO C
—+==HDPE6O C

8 10 10

Fig 4. Graph for Combined Process

5. Conclusion

e On addition of plastic waste into the mix
increase in the compressive strength of bitumi-
nous concrete was observed help to increase the
load carrying capacity of road pavement.

e The plastic increases the melting point of
bitumen hence the bonding between plastic and

bitumen increase the overall compressive
strength of pavement.
e The heavy loaded vehicles passing

through the road due to use of plastic the resis-
tance to crushing dose not effects the roads
pavements.

e Due to use of waste plastic the environ-
mental pollution is reduce.
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