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Abstract: To evaluate the low-temperature performance of double screw activated rubber powder composite SBS
modified asphalt and its mixture, the low-temperature performance indicators of SBS modified asphalt, non-activated
rubber powder composite SBS modified asphalt, and twin-screw activated rubber powder composite SBS modified
asphalt were tested by force ductility,, semi-circular bending, and overlay test. The entropy weight method was used
to optimize the force ductility indicators. The mechanism of performance changes of the three types of asphalt was
analyzed through fluorescence microscopy and four component testing. The results indicate that the maximum yield
point of the force ductility index can effectively characterizes the low-temperature performance of twin-screw activated
rubber powder composite SBS modified asphalt. During the twin-screw activation process, crosslinks are opened
and a stable crosslink network structure is formed with SBS, significantly enhancing the high-temperature
performance and resistance to water damage of the modified asphalt mixtures.
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Table 1 Technical indexes of modified asphalts

Index SBS-MA CR/SBS-MA ACR/SBS-MA

SBS dosage(by mass)/ % 4.5 3.0 3.0
Rubber powder dosage(by mass)/ % 0 15 15
Penetration (25 °C,100 g, 5)/(0. 1 mm) 70 68 73

Penetration index 0.21 3.30 2.20
Ductility (5°C, 5 em+min~')/cm 36 21 39
Softening point/C 87 63 91

Mass loss/ % —0.08 0.10 —0.30

Residue after rotating film heating Penetration ratio 0.80 0.83 0.84

Ductility (5°C,5 cm-min ')/cm 26 14 27
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Table 2 Gradation(by mass) of asphalt mixtures

Unit: %
Sieve size/mm
Index

13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

Upper limit 100.0 100. 0 60.0 32.0 26.0 22.0 18.0 16.0 13.0
Lower limit 100.0 90.0 28.0 20.0 14.0 12.0 10.0 9.0 8.0
Median limit 100. 0 95.0 44.0 26.0 20.0 17.0 14.0 12.5 10.5
Selected gradation 100. 0 95.9 28.1 24.5 20.3 16.9 14.0 11.9 10.9
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Table 3 Water stability and high temperature stability

2.1

performance of modified asphalt mixtures

Index SBS-MA CR/SBS-MA ACR/SBS-MA
MS,/ % 89. 36 89.45 104. 15
TSR/ % 89. 23 83.40 92.89

DS/(times* _
. 4 800 4 500 9 000

mm ')
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Fig. 1 Results of force-measuring ductility test
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Table 4 Calculated indexes of force-measuring ductility

Index SBS-MA  CR/SBS-MA ACR/SBS-MA
F,./N 73.04 47.95 49.74
w./J 13. 14 8. 66 16. 33
L,./mm 7.13 11.67 7.48
Viscoelastic a
iscoelastic area/ . o .
(N*mm)
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12.733 8.19%4 16. 036
mm)
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mm ')
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Table5 Evaluation results of force extension entropy weight method

Index e w; S/%
W, 0.599 0.401 11.233
L 0.235 0.765 21. 449
Toughness ratio 0.531 0.469 13.134
Yield strain energy 0.625 0.375 10.516
Viscoelastic area 0.614 0. 386 10. 821
Ductile area 0.598 0.402 11. 262
F 0.630 0.370 10. 362
Stretch compliance 0. 600 0. 400 11.224
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Table 6 Calculated indexes of SCB test

Index SBS-MA  CR/SBS-MA  ACR/SBS-MA
w./J 3.97 7.27 3.39
Ap/m’ 0.001 45 0.001 44 0.001 48
G/J-m %) 2732 5047 2290
k 1.739 2.313 1.717
F 15.71 21.82 13.33
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Table 7 Calculated indexes of overlay test

Index SBS-MA  CR/SBS-MA  ACR/SBS-MA
G./(Jm %) 84 000 121 000 86 000
A /m? 0. 281 00 0. 281 00 0. 281 00
w./J 236. 25 340. 31 241.88
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