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Comparison of Rut Test Results of Warm-mix and Hot-mix Asphalt Mixtures
with the Same High PG Grading Binders
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Table 1. Designation of each binder and description

Type Designation Description
HMA Control Pen 60-80 (AP5) without additive
LV5 AP5 + (LD+EVA) 5%
HMA
SB4 AP5 + SBS 4%
LV4EP15 AP5 + (LD+EVA) 4%, (E+P) 1.5%
WMA L5PS225 AP5 + LD 5%, (P+S) 2.25%
SB4EP20 AP5 + SBS 4%, (E+P) 2.0%

AbE FAE HmeEA 13mmel A AT 2 FERH(screenings)E FHE Al 18 M IAES AARA

(mineral filler)2 A}-&3}% T},

22 AUy

MNE of2~BES Ax WP 7zt 7[E vIgE 175TAA A & JEA
HomogenizerZ ©] 43 4,000rpme £E& 60% FoF wHklic) o] uj npelre] &%
Atk AxE vely o] 1254 45 A3 Original HiQlTtiel] tiate] DSR Ald
2 Ge/sind # 1 Fte] 1kPa ©]8t7F = #il2%(Failure temperature)$} 1253 #& 73k

Fig 1. Dynamic Shear Rheometer Fig 2. Gyratory compactor

e AxE A8l AIGA7I(Fig 2)F AF&ste] Mdot~BEE 1003], F/H4E of~BEE 753E o
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ZF B 1359 2o @rkd ¥ e AT

EFE APdAME dFAE s 7] 918 Kim-test (Fig 3), 24W 8 545 H7ietr] 9ls sha5
& (wheel trackmg) AlES FAs AT (Fig 4). FAMAE AMNHL AZo] AddE DS2 S o] &3t
(HF 5 2006).
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Fig 3. Kim-test setting Fig 4. Roller compacter for asphalt
mixture slab manufacture
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Table 2= 7Nd nvleldel & S5 % Failure temp® YWEFN I Utk Table 29 %] DSR A& 43}
HMAS® WMA 7ldutis B% 3 53 5934 76532 AAHJL. 22]la 78~809 |3
Failure temp7} 2ol om 23]8 failure temp. o2 B WMA BlIt7F o & ¢35 SA7HA=
Aoz ey AN T = 135, 115TCoA WMA uvFelel = HMAC] vls] #Hat z+2; 30, 35% oA
115ColA o vr& Aoz Yepyth

Table 2. High grade of modified binder

Temp. | Modulus | Phase | G*/sin§ High | Failure 4% (cp) | Binder

Designation . service | temp. ;
() | @YKkPa) | angle(5) | (kPa) temp. ) at 135/115C | type

64 1.6633 | 87.06 | 1.66557
PG64-22 64 68.15 450/1550 | HMA
70 0.7951 | 88.17 | 0.79551

76 1.3954 | 85.16 | 1.40041
LV5 76 79.15 | 1650/5308 | HMA
82 0.7261 | 85.11 | 0.72880

76 1.2218 | 80.59 | 1.23850
SBS 4% 76 78.1 1519/4683 | HMA
82 0.6569 | 81.37 | 0.66442

76 1.5075 | 83.87 | 1.51430
LV4EP15 76 79.7 1267/3875 | WMA
82 0.7892 | 83.74 | 0.79480

76 1.5651 | 82.67 | 1.57799
L5PS225 32 08917 | 81.87 10.90082 76 80.2 786/2261 | WMA

76 1.576 80.54 | 1.61200
SB4EP20 32 0. 862 8078 1 0.87100 76 80.9 1250/3642 | WMA
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Table 3. Result of SD test

Mix Designation Compaction OAC \ﬁ)lll(ri VMA VEA Sp Mean
type € Temp. No. of (%) %) (%) (%) (MPa)
(C) Gyration 0

Control PG64-22 160 75 5.7 4.03 17.58 77.07 3.37 3.37
LV5 160 100 5.7 4.08 17.62 76.84 427

HMA 4.10
SB4 160 100 55 4.32 17.37 75.16 3.92
LV4EP15 135 100 5.8 4.15 17.87 76.80 3.30

WMA L5PS225 135 100 55 432 16.80 74.26 3.80 352
SB4EP20 135 100 5.7 4.14 17.42 76.24 3.47

Table 30141 & 4= %ol OAC? F#2 fAHek HMAS WMAE &35 FHol el gy = ghs v
Foll 2roAe] tgoe] & # T
_Q_

o]
= AN
e 2 WMAS= control3 HISatAu o3 &

_T.\l%H % T AT Xﬁ,
HMA<= controlel Hl&] 213 =2 W

#E vetdlE RS #F0d F A

Table 4= /N2 E£3& F7Fd e FHIAZDS2)FS veb gtk WT A8 28 ES sholg
T A AR F FH9 HMA EF WMA Hla] 493 W rut depthet $HAAE e YEMIRA
o} oldl Hl& WMATE SDW e} fAFSHAl Controlel Hl&] wlwd v k& veldaies oy, HMA®] ¥
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Table 4. Result of wheel tracking test

Mix . X OAC Air Void Rut Depth DSy"
Designation No. DS, Mean
type (%) (%) (mm) (cycle/mm)
1 5.72 2,505
Control PG64-22 5.7 391 2 5.17 2,646 2576
Mean 5.45 2,576
1 3.87 3,172
LV5 5.7 3.92 2 2.79 4510
HMA Mean 3.33 3,841 4171
1 2.39 5,243
SB4 55 4.09 2 35 3,758
Mean 2.94 4,500
1 4.29 2,992
LV4EP15 5.8 3.84 2 5.05 2,657
Mean 467 2,824
1 416 3,435
WMA L5PS225 55 3.62 2 494 2,300 2745
Mean 455 3,117
1 5.52 2292
SB4EP20 5.7 3.59 2 5.56 2295
Mean 5.54 2294

A2 o] A FHMH =G A S 2006)
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Figs 5, 6& HMASH WMAS| WT A@d3 @& Igo2 tehla dvh 188 Fs) HMAS rut
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Fig 5. Comparison of WT rut depth data between HMA and WMA
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Fig 6. Comparison of dynamic stability data between HMA and WMA
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