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Abstract

In this paper, warm asphalt binder was proposed as a substitute for the polymer-modified
asphalt binder to get higher viscosity than that of the polymer-modified at the same
temperature. Performance grade test and rotational viscosity of warm asphalt binder were
conducted to evaluate the property variations due to the addition of admixture. Research
results showed that the viscosity of warm asphalt binder at 100°C was similar to that of the
conventional asphalt binder. The performance and durability of warm asphalt binder were
also comparable to those of the polymer-modified. It is considered that the active applications
of warm asphalt binder can reduce environmental damages due to less diffusions of carbon

dioxide compared to the conventional.
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SBS(styrene butadiene styrene), SBR(styrene butadiene rubber), LDPE(low density
polyethylene) 5©o| Slth.
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<®& 2-1> "= 3 VIR IUF S ofRBE HUHA Ve dF

T T 4/ A7HA 7N AL n= A
Sasobit Sasobit Yes
a1 A ' Asphaltan Romf)nta No
Licomont BS-100 Clariant No
Cecabase RT Ceca Yes
Advera Eurovia Yes
Aspha-Min PQ Corporation Yes
Low Energy Asphalt McConnaughay Tech. Yes
Z= HIHA Duble-Barrel Green Astec Yes
Z= ZUE Ultrafoam GX Gencor Yes
Terex WMA System Terex Yes
Aquablack Warm Mix Asphalt | Maxam Equipment Inc Yes
WAM-Foam Kolo Veidekke, Shell No
83 2744 E\.Iotherm G3 MeadWestVaco/Mathy Yes
RedisetTM WMA Akzo Nobel Yes

<E 22> F& OFSBE A FURA 2 WP

A7HA 4 U A7
Sasobit A4/ 54 glely %9 1.5%
Asphaltan B 14 vl 9] 25~3.0%
CECABASE RT 4 HEIE %2l 0.3~0.5%
Aspha-min 712 vl k9] 1.0~2.0%
Advera WMA 34 3=l 0.25%
RedisetTM 142 HERIE] k9] 1.0~2.0%
Evotherm G3 &2 vRely k9] 0.4%
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(3) &8 =3}A ¥ (pressure aging vessel, PAV)
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<% 41> 384 o7 249 A
284 o AC 60-80
== . G* 5 G*/sin
(kPa) ) (kPa)
Original 58 322 85.8 323
G*/siné 64 148 873 1.48
1.0kPa ©]7¢ 70 0.73 88.6 0.73
RTFO 58 731 85.2 733
G*/siné 64 312 86.8 540
2.2kPa °]’¢ 70 142 88.1 1.42
PAV G* 5 G*xsind
G*xsiné 25 (kPa) ©) (kPa)
5000kPa ©| &} 3060.7 58.6 2611.8
BBR Stiffness(MPa) M-value
Stiff:300MPa©] 3} 12
Movalue:0.30] 4+ 119.274 0.3318
84 ex K1
= T G* 5 G*/sin6
(kPa) ) (kPa)
Original 70 539 62.7 6.06
G*/sin 76 3.46 60.6 3.97
1.0kPa ©]7¢ 82 224 58.9 261
RTFO 70 1027 63.3 11.49
G*/siné 76 6.02 60.6 6.92
2.2kPa °|%¢ 82 3.68 57.5 437
PAV G* 5 .
o G*/sind
G*xsin 34 (kPa) ) /
5000kPa ©|3} 1603.4 559 13272
BBR Stiffness(MPa) M-value
Stiff:300MPa©] 3} 12
M-Value:0.3 o] }E} 235.575 0.307433
T84 ex K2
Rt T G* & G*/sin6
(kPa) ) (kPa)
Original 70 427 747 442
G*/siné 76 26 74 27
1.0kPa ©]-¢ 82 1.63 73.1 1.7
RTFO 70 14.8 56.7 17.65
G*/sin 76 9.95 533 124
2.2kPa °|% 82 712 495 935
PAV G* 5 .
o G*/sind
G*xsind 34 (kPa) ) /
5000kPa ©|3} 1939.4 49.7 1480.2
BBR Stiffness(MPa) M-value
Stiff:300MPa o] 3} 12
216.9755 0.308971

M-value:0.3°] %




2. 3] A= 4 ¥ (rotational Viscosity)
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ofAZEC HIFEW SAHXECAM A Ha, ofF vAG ZEHE uily el EEA
At oln ofATE EAAlolo| A H-E(lubrication)ZH&S FFoEAR ofATE uHE ] A
S5 dAS] Z2AA doh Wi E ofAZE uijine] 2x7F deirtd, 54 2ECA
AR FE 2 EAE e Savh aA|E HuA ofABE upItfWel 1A Filler2 A4 9
A&E Al HH, of=FE S FAALH A (consistency)E F7HAI71Al Tk

Superpave Mix Design(2001)04] o}A~FE E3ES &3 2ZddX Q75+ HE7F
150~190cPY S NS v AFARE B 2EHO|E of2BE ulRIE 9 A% °F 15
~160ToAx Eo] 7Hs3stm, K13 K2 of~ZE nlQIt o] 7% 140Col/del™ &gte] 7}
ottt ¥ PMA o}~ E vRRIH Y A9+ 175CAAE HE7F 350cPE 3| - =3 o
2 EFeE AHo] oY
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temperature)?} T2 (compact temperature)Z <18t 7}E As59] &¥H|¢} CO;, 59 3l
7ol A, Oga w2 2R gFE FHstof 7] WEe EAsts AlE B9
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