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1 0 0 A
2 0 5 ALOSS
3 3 0 AL3S0
4 60-70 5 0 ALSS0
5 7 0 AL7S0
6 3 5 AL3SS5
7 5 5 ALSSS
8 7 5 AL7SS5
9 0 0 B
10 0 5 BLOS5
11 3 0 BL3S0
12 25-100 5 0 BL5S0
13 7 0 BL7S0
14 3 5 BL3S5
15 5 5 BL5S5
16 7 5 BL7S5
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% % kPa-1 kPa-1 %
A 4.0 0.4 2.10 2.45 16.67
ALOSS5 3.2 0.2 2.20 2.69 22.27
AL3S0 5.0 0.6 1.90 1.79 11.34
ALSS0 6.0 14 1.50 1.34 13.78
AL7S0 7.0 1.9 0.90 1.10 15.42
AL3S5 3.8 0.4 2.00 2.50 20.75
ALSSS 5.1 1.0 1.80 1.90 15.23
AL7SS5 6.1 1.5 1.60 1.46 14.63
B 2.20 0.10 3.50 3.74 13.00
BLOS5 1.80 0.05 3.80 3.98 18.43
BL3S0 3.65 0.20 3.10 3.10 14.56
BL5S0 4.20 0.28 2.87 2.85 15.87
BL7S0 5.50 0.34 2.50 2.34 17.39
BL3S5 3.00 0.14 3.67 3.79 18.20
BL5S5 3.80 0.22 3.40 3.40 17.30
BL7S5 4.70 0.29 3.00 3.00 16.10
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Bitumen Cy C; C,
A 1 0.069 0.766
ALO0S5 1 0.070 0.756
AL3S0 1 0.072 0.777
ALS5S0 1 0.087 0.781
AL7S0 1 0.089 0.797
AL3S5 1 0.086 0.799
ALS5S5 1 0.100 0.716
AL7S5 1 0.112 0.759
B 1 0.148 0.728
BL0S5 1 0.153 0.613
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BL3S0 1 0.139 0.716
BL5S0 1 0.147 0.896
BL7S0 1 0.133 0.898
BL3S5 1 0.132 0.923
BL5S5 1 0.127 1.138
BL7S5 1 0.122 1.092
b gl (o pas ¥V Jyir
Bitumen 2.5% Nf 5% Nf
A 3500 853
ALOSS 3700 1167
AL3S0 3000 823
ALS5S0 2500 792
AL7S0 2000 753
AL3S5 3450 858
ALSS5 2790 820
ALT7SS 2464 775
B 7000 1200
BLO0OS5 7450 1600
BL3S0 6580 1120
BL5S0 6010 1080
BL7S0 5369 1000
BL3S5 6850 1190
BL5S5 6040 1135
BL7S5 5700 1048
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Asphalt binders PG grading MSCR grading
A 64-22 64S-22  64H-22 - - -
ALOS5 58-22 58S-22 58S-22 52H-22 52V-22 -
AL3S0 70-22 70S-22 64S-22 58H-22 52E-22 -
AL5S0 76-16 70S-16  64S-16 58V-16 52E-16 -
AL7S0 76-16 70S-16  64S-16 58V-16 52E-16 -
AL3S5 70-22 70S-22  64H-22  58V-22 52E-22 -
AL5S5 76-22 76S-22 70S-22 64H-22 58V-22 52E-22
AL7S5 76-22 76S-22  70H-22  64H-22 58E-22 52E-22
B 58-22 76S-22  70H-22  64V-22 58E-22 52E-22
BLOS5 58-28 76S-28 70S-28 64H-28 58V-28 52E-28
BL3SO 64-22 76S-22 70S-22 64H-22 58V-22 52E-22
BL5SO 70-22 76S-22 70S-22 64H-22 58V-22 52E-22
BL7SO 70-16 76S-16  70S-16 64H-16 58V-16 52E-16
BL3S5 70-28 76S-28  70H-28  64H-28 58V-16 52E-16
BL5S5 70-22 76S-22  70H-22  64V-22 58V-22 52E-22
BL7S5 70-22 76S-22  70H-22  64V-22 58V-22 52E-22
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1-Hot Mix Asphalt

2-Rotational Viscosity

3-Dynamic Shear Rheometer
4-Multiple Stress Creep Recovery Test
5-Lineaner Amplitude Sweep Test

6- Strategic Highway Research Program
7-Waste Engine Oil
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ABSTRACT

In this study, an attempt has been made to investigate how the rheological behaviors of
bitumen are affected by the use of lignin and soybean oil. In the current research, lignin (3%,
5%, 7% by weight of bitumen) and soybean oil (5% by weight of bitumen) were added to
modify two main types of bitumen (AC 60-70 and AC 85/100). The performance evaluation
of different bitumen was evaluated by examining their physical and rheological behavior by
penetration tests, ductility, linear range sweep, multiple stress creep recovery, dynamic shear
remoter, rotational viscosity and softening point tests. The results of rheological behaviors
showed that the use of lignin additive increases the softening point and decreases the degree
of penetration. The use of lignin reduces the low-temperature strength of the bitumen, while
oil improves the low-temperature strength of the bitumen. The results of the multiple stress
creep recovery (MSCR) test with the addition of lignin showed an increase in the high yield
temperature of virgin bitumen at different stress levels. While the use of oil reduces the
creasing strength of the sample. According to the results of the linear range sweep (LAS) test,
the use of lignin additive reduces the fatigue properties of bitumen. While soybean oil
strengthened it.

Keywords: Performance, Bitumen, Lignin, Soybean Oil, Waste

Road No.113
275



