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ABSTRACT

OBJECTIVES : The objective of this research is to develop additives for the modification of Solvent DeAsphalting Residue (SDAR) to
be used as pavement materials, and evaluate the performance of asphalt mixture manufactured using the SDAR modified by developed
additives.

METHODS : The SDAR generally consists of more asphaltenes and less oil components compared to the conventional asphalt binder, and
hence, the chemical/physical properties of SDAR are different from that of conventional asphalt binder. In this research, the additives are
developed using the low molecular oil-based plasticizer to improve the properties of SDAR. First, the chemical property of two SDARSs is
analyzed using SARA (saturate, aromatic, resin, and asphaltene) method. The physical/rheological properties of SDARs and SDARs containing
additives are also evaluated based on PG-grade method and dynamic shear-modulus master curve. Second, various laboratory tests are
conducted for the asphalt mixture manufactured using the SDAR modified with additives. The laboratory tests conducted in this study include
the mix design, compactibility analysis, indirect tensile test for moisture susceptibility, dynamic modulus test for rheological property, wheel-
tracking test for rutting performance, and direct tension fatigue test for cracking performance.

RESULTS : The PG-grade of SDARSs is higher than PG 76 in high temperature grades and immeasurable in low temperature grades. The
dynamic shear modulus of SDARs is much higher than that of conventional asphalt, but the modified SDARs with additives show similar
modulus compared to that of conventional asphalt. The moisture susceptibility of asphalt mixture with modified SDARs is good if, the anti-
stripping agent is included. The performance (dynamic modulus, rutting resistance, and fatigue resistance) of asphalt mixture with modified
SDARSs is comparable to that of conventional asphalt mixture when appropriate amount of additives is added.

CONCLUSIONS : The saturate component of SDARs is much less than that of conventional asphalt, and hence, it is too hard and brittle to be
used as pavement materials. However, the modified SDARs with developed additives show comparable or better theological/physical properties
compared to that of conventional asphalt depending on the type of SDAR and the amount of additives used.
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Table 1. Performance Grade on SDARs

Test type Temp. |PG 64-22 S(?SA{)R ?Erﬁj?
Rotational 135°C 435 | 1075 | 2125
viscosity, cP
58C 2.325 | 30.214 | 60.245
64°C 1.100 12113 | 29.221
Original DSR 70C 0.552 | 4.501 | 18.118
G*/siné 76°C 2.107 7.771
=1.0kPa 82 1.021 | 3.468
88C 1.636
94°C 0.810
58C 7566 | 35.446 | 61.882
64C 3.417 | 18.218 | 30.274
RTFO DSR 70°C 1.630 6.731 | 18.324
G*/siné 76°C 3.188 | 8.912
22.2kPa 82°c 1587 | 3.949
88T 1.872
94°C 0.929
Stiffness 92 NA NA
BBR (<300MPa)| (-127C) | (-67T) | (-6%)
M-value | 0.322 N/A N/A
(>0.3) (-12¢) | (-6%7) | (-6%C)
Performance grade - 64-22 76— 82—
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Fig. 11 Fatigue Test Result (Initial Tensile Strain vs Ni)

Table 2. Fatigue Test Result

CX inout Level Level
: np (kPa) (me) Cycle at
Mix type (micro . )
) —Tension | —peak to | failure
strain) i
amplitude| peak
1,000 966.5 238.8 12,500
PG 64-22
1,400 952.7 275.8 7,101
3,000 2299.2 134.3 19,491
SDAR_1st

3,500 2536.1 169.6 1,696

SDAR_1st+ 2,500 1183.0 299.7 4,295
Add5%
1305.5 | 320.0 1,896

(with ASA) | 2,800
3,000 2637.1 730 | 10,092

SDAR_2nd
3,500 3056.6 110.2 508

1310.5 223.2 5,093
1442.0 197.6 4,694
1634.6 336.1 588

SDAR 2nd+ | 2500
Add7% 2,800
(with ASA) 3500
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