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ABSTRACT

PURPOSES : This study is to develop a method to evaluate the compaction effects of asphalt binders using WMA additives and compare
their compaction effects on two types of WMA additives, two types of testing temperatures, and three types of asphalt film thicknesses.

METHODS : This study is based on laboratory experiments and rheological analysis of the experimental results. Testing materials are
aggregate disks, asphalt, and WMA additives. The main testing method is the stress sweep test by using dynamic shear rheometer (DSR). In
addition, the testing parameters obtained from the stress sweep results to evaluate lubrication effects are complex modulus and LVE-Limit.

RESULTS : At both the first compaction condition (110, 0.3mm) and second compaction condition (807, 0.2mm) assumed, LEADCAP
showed better compaction effects than Sasobit.

CONCLUSIONS : The temperature 30C lower than general compaction temperatures can provide a better sensitivity for the evaluation of
compaction effects. If a testing temperature and film thickness are grouped for the proper compaction conditions in the testing results, the compaction
performance of each WMA additive can be more clearly discriminated in the grouped testing results matched with the grouped conditions.
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(d) Asphalt Setting

(c) Epoxy Curing

Fig. 3 Preparation of Stress Sweep using Rock Diskes
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Table 1. Experimental Plan

Interfacing| Base |Testing| WMA Film Replicates
Materials | Materials | Temp. | Additives | Thick. | o°
0.1mm 3
None | 0.2mm 3
0.3mm 3
0.1mm 3
110C |LEADCAP| 0.2mm 3
15% lo3mm| 3
0.1mm 3
Sasobit
Sand 159 (02mm| 3
Blasted | AP-5 0.3mm 3
Rock Disk [(PG64—-22) 0.1mm 3
(Granite) None | 0.2mm 3
0.3mm 3
0.1mm 3
.. |LEADCAP
80C 15% 0.2mm 3
0.3mm 3
0.1mm 3
Sasobit
15% 0.2mm 3
0.3mm 3

*Temp.: Temperatures, Thick: Thicknesses
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Table 2. Results of Stress Sweep Test at 110C

Testing Materials
AP-5 AP-5 + LEADCAP 1.5% AP-5 + Sasobit 1.5%
Testing Factors
85% o 85% . 85% o
Temperature| Thickness | Replicate L\(/PEaf* LVE G* LV(EP;m” L\(/Ea)G* LVE G* LV(EP;'m” L\(/Ea)@* LVE G* LV(EP'a‘;m't
(Pa) (Pa) (Pa)
1 94 80 22,550 82 71 1,560 78 68 15,600
2 109 91 24,720 102 88 22,550 80 67 17,110
0.1mm 3 91 78 12,980 79 67 29,730 55 48 15,600
Ave. 98 83 20,083 88 75 17,947 7 61 16,103
SD 10 7 6,247 12 11 14,638 14 1 872
1 132 11 29,730 106 90 35,740 107 92 27,110
2 139 118 35,740 129 110 29,730 108 93 24,720
110°C 0.2mm 124 105 18760 | 121 | 104 | 27110 81 69 | 18760
Ave. 131 112 28,077 119 101 30,860 99 85 23,530
SD 8 6 8,610 12 10 4,425 15 13 4300
1 161 138 24,720 91 7 1,423 147 125 6,211
2 172 149 24,720 120 102 326 140 120 8,187
0.3mm 3 158 134 12,980 161 137 1,183 113 95 9,843
Ave. 164 140 20,807 124 106 977 134 113 8,080
SD 7 7 6,778 35 30 577 18 16 1,818
1 3,656 3,103 17,110 684.9 584 6,211 1,397 | 1,193 9,843
2 1,535 1,321 10,790 595.4 | 509.8 8,187 1,324 | 1,136 6,810
0.1mm 1,982 1,678 12,980 1267 | 1,083 10,790 1,242 | 1,061 8,977
Ave. 2,391 2,034 13,627 849 726 8,396 1,321 | 1,130 8,543
SD 1,118 943 3,209 365 312 2,297 78 66 1,562
1 2,712 2,323 12,980 | 95,436 | 815.3 3,674 1,732 | 1,480 6,810
2 2,147 1,821 8,187 960.1 | 817.8 7,467 1,551 1,314 9,843
80T 0.2mm 3 1,993 1,712 6,810 1,460 | 1,247 7,467 1,568 | 1,330 8,977
Ave, 2,284 | 1,952 9,326 1,125 960 6,203 1,617 | 1,375 8,543
SD 379 326 3,239 290 249 2,190 100 92 1,562
1 4,231 3,554 9,843 1,350 | 1,152 5,664 2,493 | 2,123 2,473
2 3,172 2,720 6,211 1,227 | 1,041 5,664 2,456 | 2,095 2,473
0.3mm 3 1,879 3,290 6,810 1,792 | 1,522 4,711 2,873 | 2,450 2,711
Ave. 3,761 3,188 7,621 1,456 | 1,238 5,346 2,607 | 2,223 2,552
SD 539 426 1,947 297 252 550 231 197 138
*LVE: Linear Visco—Elastic, Ave.: Average, SD: Standard Deviation
£2 §A A4S WolT Y8s BT 4 Atk of k. o] ATHE 4440 2L LEADCAP < Sasobit
Anl 58 OABE A 270] A8eIE GNEE < AP-5 £08 HATAAGe] £98 AT 47}
SN 7 00k WHAS S4S BT 4 98T T AFHOR LEADCAPO] 44 e oz A
e AR £ 5 G 348 HolFR A B REE B3l B A0R A%E b 9l
olet. T2 110T LE0A 30-40Pacl2ts YRUE 22
o] Y&-& thA 3t ¥l sheldtthd Table 20 Ay Wl Aole 29 HVHAPTE o] koM dAHoR
of 9l AA| 2k 110, 0.3mmo| LEADCAPE #8  OFAEES] A Sl il of= <lsf 24 Aol
3t 29 olATEC BAEYALZL 124Pgoln A &8 &20E Fvhe SV E = o
Sasobitg 2-&3 HATY A 134Pa2 AP-59 |5 NCHRPOA 33t +&=AE 283 52 of
164PaXt} 27} 40Pa} 30Pa W 2k gh& Holil AZE i Aol = Adka S23F H7HAIE 285t
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