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Experimental Study for Determination of Optimum Waste Vinyl
Contents in Asphalt Concrete
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Abstract

This study is a fundamental research for recycling waste vinyl (WV) in asphalt mixture for improving
roadway pavement. Mix design was conducted by WV content and optimum asphalt content (OAC) was
determined for dense-graded surface course mixture. Marshall stability test, indirect tensile strength (ITS) test
and wheel tracking test were carried out to measure the characteristics of WV-added asphalt concretes. From
the results of this study, recycling WV in asphalt mixture is possible. However, as WV content increased,
melted WV clustering appeared in asphalt mixture. It could be considered that adding too much WV in
asphalt mixture is not proper. The proper content of LDPE and HDPE WV was appeared to be 12% and

8%, respectively.
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Fig. 1 Waste vinyl (LDPE)

Fig. 2 Waste vinyl (HDPE)
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Table 1 Mixture designation

Ezi‘ﬁ; Description

Dense grade - AC 85-100 without waste
vinyl

Dense grade - AC 85-100 with LDPE waste
vinyl 10%

Dense grade - AC 85-100 with LDPE waste
vinyl 12%

Dense grade - AC 85-100 with LDPE waste
vinyl 15%

Dense grade - AC 85-100 with HDPE waste
vinyl 8%

Dense grade - AC 85-100 with HDPE waste
vinyl 10%

Dense grade - AC 85-100 with HDPE waste
vinyl 12%

Control

DL10

DL12

DL15

DHO8

DHI0

DH12
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Fig. 5 Wheel tracking test setup
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king test

Journal of the Korean Society of Agricultural Engineers, 44 (5), 2002.9 91



hage 2adsd K4 duld 24F ARl W

=

AlY 5 LVDTR 99152 slere 2%
Bt 715899 2 1 UHG3F7 At &
5 Ast] B A s Fig 609 2
718712 YAl sed o] e digk 500
cycle#} 2,500 cycle Atolollxl gAE4 S E3to
7oAtk = A EE £380) 1mm A}
Skt ogk WEISLE ey o]F e F
el cycle/mmz FeITH S 5

1“1 e
*IN

flo &= w

=
iy
i
p )
kl
L

riol
oh
0
2
A
a
(==
o
o
5
=

T4k 500 kgf Eok 500 kgf o)A

E glol dojRtt. LDPE Anjde Arist £
= UVJ‘M‘: ol dub Uels Ry A
ol STt weh F7}

7k E3E e DH08E A st

TWEAE HolFoinh

d %7}%01 vﬂ?}oﬂ H}EP %E—t—

3 HEeIEEE

7}kl u;}a} X“’dml A3 dojzlz Hulde
SAEAo] ol & Asigo] ZegE e WY EEAZTE 248 HA ok~
E3o) ¥ SAFE R EA5= Adko] g9ke ZE gFog FAAE Azstn dud Wi
2 wlew Eaistalnt weby A8 xeje] 2 HE AR NS 8% s Table 3
o FAWYES Telshd LDPEE 129714 1% 3 At g duk gn £8EC st #ud
T HDPEY 729 8975 A4 Arigow wd A7 989 IAAE S/HIES Fig 79
stict. 2 E3Ee miadA Huks Table 29 EY
=y 719 Bl Auld #rhEge) Sk

Table 2 Mix design results of each mixture Table 3 Indirect tensile strength test results
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(%) (%) | (%) | (%) | (kgf) ((0.0lem) (%) (%) (%) | (%) cm?) |(kef/mm)

Control | 5.2 | 373 |[1578{7635| 1,197 36 Control | 5.2 (426162517375 87 437
DL10 |54 | 417 11638 |7455] 1209 | 39 DL10 | 54 [417]1592 |7383] 96 526
DL12 |55 419 |1671|7493| 1263 | 34 DL12 | 55 4271609 |7348| 112 684
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Table 4 Properties and rut depth of asphalt mixtures

istues| OAC | voq | VA4 | VEA | TEE R (8
(%) (mm) | mm)
Control | 52 | 387 | 1582 | 7552 | 223 284
DL10 54 | 400 | 1749 | 77.16 5.3 1,571
DL12 55 | 3631596 | 7853 31 3,361
DL15 6.0 | 431 | 1639 | 73.69 1.7 9,112
DHO8 58 | 38911690 | 76.96 18 7,105
DH10 6.0 | 417 | 1760 | 76.31 16 11,661
DH12 6.3 | 387 | 17.90 | 7837 13 11,661
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Fig. 9 Wheel tracking test results of LDPE-modified
asphalt mixtures
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