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In this study, the Warm-Mix Asphalt was prepared using a modified Sulfur Binder mixed with an additive of a polymer component in
sulfur, which is an industrial by-product generated in the crude oil refining process. The dynamic stability and durability characteristics
of the prepared Warm-Mix Asphalt was evaluated by the indirect tensile strength, the tensile strength ratio before and after water
immersion and freezing-thawing, and the dynamic stability by wheel tracking test. The Warm-Mix Asphalt Mixtures using Modified
Sulfur Binder has a tensile strength ratio before and after water immersion of 0.88, which is about 1.13 times that of the Warm-Mix
formed modified Asphalt, and the tensile strength ration before and after freezing-thawing is also 0.82, thus, all tensile strength ratios
satisfied the KS quality standard value of 0.75 or more. The indirect tensile strength was 1.6MPa which was twice the KS quality
standard value of 0.8MPa, and about 1.24 times higher than that of normal heated asphalt 1.29MPa.

In addition, the dynamic stability by the wheel tracking test was 14,075 times/mm, which was about 15 times higher than that of normal
heated asphalt and about 3 times higher than that of the Warm-Mix formed modified Asphalt, showing excellent resistance to plastic

deformation such as fatigue cracks.

JIRE : 7E, ZcIH, HERSZEN, S20AZE
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Table 1. Modified sulfur binder polymerization mechanism

Classifi-
cation

Ss
Reaction Q * & — Q + Heat Highly
1 Se
CPD

Polymerization Remark

exothermic

Sulfur-cyclopentadiene adduct

Co-Q~00

Reaction bepp Linear polymer Less ‘
+ exothermic

11
Q/su\@ — Q than reaction I

Ss-— Linear polymer
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Modified sulfur(SPC)

Improved sulfur-specific properties

Fig. 2. Thiomer production
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Fig. 3. The particle size distribution curve of modified sulfur binder

o uiHo R MAE HHESEZET Thiomer)s ZHEZ 0]

©«
IN
O

SE0 OIAZE EREY A2 SEE=0] Fi

=
=T = = o=2d =
HgfAIC 2 1Y &2 OAEE 2flEs et
duced volume at

Asphalt volume after
displacement

Asphalt volume before
displacement

Final asphalt volume

Fig. 4. Mixed methods modified sulfur binder
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Table 2. Mix design

Item Binder Aggreate(%, wt) Total
(%, wt) 13mm | 8mm | Filler | (%, Wb)
7.1
Thiomer (AP-5 2.7+ 27.9 61.3 3.7 100
Thiomer 4.4)
Foamed 4.7 27.9 63.7 3.7 100
Normal 5.6 27.9 62.8 3.7 100

Remark) Thiomer: Modified sulfur asphalt
Foamed: Medium temperature foamed asphalt
Normal: Normal heated asphalt

KLt

Table 3. Test items and standards

T
Item Test items Unit | Standard est
methods
Indirect tension N/mm? KS F
strength 2382
Before and
after -
Tensile soaking
. More
Thiomer, | strength |Before and than
Foamed, ratio after
0.75 KS F
Normal (TSR) freezing S
2398
and
thawing
. - . More KS F
Dynamic stability |Times/mm than 750| 2374

2 QIMU=Ol ZH2 KS F 23820f Z610] AMAlGIASH,
Fig. 52 20| SAMIE 2=2Z HAlof 22t = AIR7(0] HXIA

71 Z|tH 31=0| SHE k0| ZAZE W7EK] 50mm/min] &&=
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