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ABSTRACT

The object of this study is to evaluate the rutting resistance and recovery rate characteristics of a high-performance modified
asphalt binder with the MSCR test method, which is known to be able to check the properties of the asphalt binder in detail. A
study was conducted on eight types of asphalt binders of PG82-22, PG82-28, and PG82-34 grades used in porous pavement in
Korea. The rutting resistance of the modified asphalt binders currently in use has a non-recovery creep coefficient (Jnr) of 0.3
or less, which meets criterion used in Al. The range of elastic recovery (%oRecovery) was evaluated to have more than 60% for
PG82-22 and more than 85% for PG82-28 and PG82-34. Thus, it was found that the parameter of elastic recovery can be used
as an QC/QA of polymer modified performance graded binders in production.
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Table 1. Polymer modified asphalt used in this study

Binder Type
A PG 82-22, PG 82-28, PG 82-34

B PG 82-22, PG 82-34

C PG 82-22, PG 82-28, PG 82-34

2.2 Multiple Stress Creep Recovery (MSCR)
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Fig. 1. Viscoelastic properties of asphalt binder
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Fig. 2. Correlation between ALF test results and MSCR test (FHWA, 2011)
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Fig. 3. Typical MSCR test results (Singh and Sawant, 2016)
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Table 2. PG grade test results

Test item Unit  Criteria A B ¢

828 8234 8.2  82-34 822 8228 8234
Flash point °C 2230 342 336 316 322 334 318 326
Viscosity (135°C)  Pass <3 9.15 23.0 332 5.69 3.10 4.54 5.8
Orig. DSR (82°C)  kPa =10  7.63 17.05 2.40 226 2.80 1.99 1.89
RTFO mass loss % <10 008  -0.09 008 -0.10 008  -0.08  -0.08
RTFODSR (82°C)  kPa =22 777 1576 3.66 2.58 428 243 247
PAVDSR 28°C)  kPa <5000 131 82 794 547 1,987 179 269
PAV stiffness MPa =300 (-2 10 82(7:) (-1;:52) (-1 15265(5:) (-121(2;:) (-116 234(8:) (-12;9(:) (-éifc)
PAV m-value - =203 (-(1)5009 (-gﬁ’lc) (-(1)50(2:) (-(Z)EOIC) (-?;°3C) (-(1)50%) (-(2);30(23)
PG Grade - PG82-28 PG82-34 PGS82-22 PG82-34 PG82-22 PGS2-28 PG82-34
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Table 3. MSCR test result

.. Jors, %Recoverys
Additive type PG grade 3
(kPa™) Avg. (%) Avg.
0.2099 63.30
82-22 0.2188 0.2118 60.02 61.41
0.2068 60.93
0.0133 83.67
A 82-28 0.0134 0.0130 83.99 84.77
0.0123 86.67
0.0032 92.76
82-34 0.0027 0.0027 93.53 93.23
0.0024 93.39
0.2039 63.65
82-22 0.2413 0.2232 62.73 63.50
B 0.2244 64.11
0.0599 90.08
82-34 0.0648 0.0753 89.77 88.32
0.1014 85.11
0.2496 85.63
82-22 0.2556 0.2584 85.39 85.29
0.2701 84.84
0.0185 97.18
C 82-28 0.0184 0.0186 97.21 95.90
0.0189 93.30
0.0313 92.49
82-34 0.0293 0.0300 92.59 92.52
0.0294 92.47
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5, BRI EEC| BT 71hs Aa BT ol A ofARE viRlT|of ZetE o] A= 71EA o el 571
ol w2t B elnEo] S7lshe Aoz Ty, eelRgEe] /1 okAEE A T 27 TEA o e
Hlehe T89 QA/QCe] FE U Aoz AR 4= Slrke Zhe Snfeit:.



MSCR A2 0|83t i+ T OALE biolcio| S8 T} + 81

100 100
DA (PG82-34) OB (PG82-34)
90 \A (PG82-28) 90
©A (PGS2-22) d ©B (PG82-22)
80 80
< 70 =~ 70
£ g
g 60 g 60
g 5 & 5o
B B
40 40
0 , , . 30 . . . .
0.0 0.1 02 03 04 05 0.0 0.1 02 03 04 05
Jor, kPal Jor, kPal
100
i OC (PGS2-34)
90 [ A€ (PG82-28)
(e ©C (PG82-22)
80+
9
< o0
5-
z 60 F
& 5t
3
40 +
10 . . . .
0.0 0.1 02 03 04 05
Jur, kPa!
Fig. 4. MSCR test results by additive
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Fig. 5. validate polymer modification (Anderson, 2014)
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