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Abstract : To explore the low-temperature cracking resistance of wood tar-based rejuvenated asphalt, the
low-temperature cracking resistance and its mechanism of base asphalt, wood tar-based rejuvenated asphalt and
RA-102 rejuvenated asphalt were tested and compared . The correlation between performance indexes and
low-temperature cracking resistance of asphalt was evaluated by grey relational degree analysis. Research results
show that the addition of rejuvenator can effectively restore the low-temperature deformation ability and stress
relaxation ability of the aged asphalt, and resist the adverse effects of low temperature on the aged asphalt to a
large extent, but it is difficult to completely recover to the level of original asphalt. Wood tar-based rejuvenator

can significantly decrease the brittleness and crystallinity of the aged asphalt, inhibit the crystallization of asphalt
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at low temperature and improve the flexibility of the molecular chain, thus improving the stress relaxation effect
and increasing the ductility. Wood tar-based rejuvenator can blend the components of aged asphalt and adjust its
colloidal structure, effectively improve the concentration of asphalt relative molecular mass, weaken the inter-
molecular force, and reduce the relative content of macromolecular substances. The correlation degree between
various performance parameters of rejuvenated asphalt and its low-temperature performance is quite different. In
the future, a multi-parameter comprehensive evaluation system and index between the type and performance of
rejuvenator, the ratio of rejuvenated asphalt and the recovery of low-temperature performance of rejuvenated as-
phalt should be established to realize the directional control of low-temperature crack resistance of different reju-
venated asphalt.

Key words: wood tar-based rejuvenated asphalt; low-temperature cracking resistance; biomass material; com-

ponent analysis; infrared spectrum
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Table 1 Main technical specifications of each asphalt

Asphalt t Penetration Penetration ind Ductility Viscosity Soften int/C
spha e enetration inde oftening poin
SPRet P (25°C)/(0. 1 mm) THORIEEE (15 C)/em  (135°C)/(Pass) nepor
Original asphalt 64.5 —1.136 117 0.34 48
Wood tar-based rejuvenated asphalt 63.8 —0.768 108 0.42 56
RA-102 rejuvenated asphalt 63.1 —0.870 113 0.48 55
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Table 2 Basic properties of rejuvenators

Technical index

RA-102 rejuvenator

Wood tar-based rejuvenator Specification value

Viscosity (60 C)/(Pa-s) 5370 4202 50—60 000
Flash point/C 241 213 =220
Saturates content(by mass)/ % 20. 3 21.4 <30
Aromatics content(by mass)/ % 64.2 54.7
Viscosity ratio before and after RTFOT 1.3 1.4 <3.0
Mass change before and after RTFOT/ % 0.5 0.3 [—3.0, 3.0]
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Infrared spectrum of each raw material
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Table 3 Ductility(15 °C) test result of each asphalt
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RA-102 rejuvenated asphalt Specification value
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Table 4 Test results of low-temperature thermal performance of each asphalt

Technical index Original asphalt PAV aged asphalt

Wood tar-based rejuvenated asphalt RA-102 rejuvenated asphalt

T,/°C —16.17 —10.31
AH/(J-g Y 4.01 8.25
Fo /% 55.27 91. 10
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5. 36 4.89
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Table 5 SARA test results of each asphalt

Asphalt type w(asphaltene)/ % w(colloid)/ % w(saturates)/ %6 w(aromatics)/ %6 I
Original asphalt 11.01 25.37 14.31 48. 35 0.34
PAV aged asphalt 16. 30 31.28 14.25 38. 14 0.44
Wood tar-based rejuvenated asphalt 12.79 26.71 15.18 43.25 0.38
RA-102 rejuvenated asphalt 12.40 24.37 14.30 44.87 0.37
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Table 6 Relative molecular mass distribution of each asphalt
Parameter Original asphalt PAYV aged asphalt Wood tarfbaa;cliia;cjuvcnatcd RA-102 rejuvenated asphalt
M, 2501 4530 3100 3 266
M, 650 853 724 745
d 3. 848 5.311 4.282 4.384
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Table 7 Characteristic functional group index of each asphalt

Characteristic functional group Original asphalt
Driginal aspha

Wood tar-based RA-102 rejuvenated

PAV aged asphalt

index rejuvenated asphalt asphalt
I, 0.092 31 0.108 21 0.102 03 0.102 29
I o 0.043 50 0.060 13 0.050 78 0.049 30

M2 7RI H0, 5 ERE T A b, AR L
N I o2 AR T 17.22% F138.23% , £ W &1k
AF AT J8 2 i g SR R e i R R R AR R0
AT I 2 BEAIG 2 FRAAE B B A A o B . S e Ak
AH b A £ o 35 P24 01 75 1) e o (R T o fF 0 ) BRI
T 5.71% F15.55% , RA-102 F- A= I T B9 X5 07 {8 73
SIREAR T 5.47 % F118.01 % . K1, 2 Foh A4 351 45
G2 A0 T 19 ST R 5 Rk 5L 0 5 A A i ke
VG S 1 A8 AL R TR R 0 AR BT 24 e
27 REBXBEESH

VAN I 45 PR R AR bR 5 AR T 2 AR ) A AR

KM, R I AR S5 JEE A 45 5 A 18] 7 SC IR R JEE .
BOLH 15 B H — 12 °C S i SE | 3 728 1 5 om {H
A B2 A DAy 6] 2 08 B8 P B, 2% U 77 B A 5 A iR S
T, A5 Fo BEICHE BT 7 o i o i A
Moy B 7 B oy B B 1 i M, 0 R
S QU ATIE 4 @ SR LIEY/ % (= '@ (Y (S/S RS B 1B
TTRMREE 3BT . 43 BT 4 R L3 8.

H1 ST, 15 4% U 75 (R T SR BE A8 b G HK B2
B KRR 30 0 55 A o3 & i O B i Lo fHL
Lo o BN TARL , 2 W] 2o 86 2 J0T e i S e 90 77 I Tk
PURPERE BRI, 85 A8 3 R m 555 F 0 5 1A C
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Table 8 Correlation analysis results of influence factors of stiffness modulus, creep rate and ductility of asphalt

*8
Influencing factor of m Gray correlation Influencing factor of S
Aromatics content 0.976 1 Asphaltene content
I 0.6713 I.
Iy 0.6499 Colloid content
F. 0.620 5 F.
I. 0.6145 T,
M, 0.6019 d
d 0.600 8 M,
Asphaltene content 0.599 0 I
Colloid content 0.5870 I,
Saturates content 0.5717 Saturates content
T, 0.5657 Aromatics content

Gray correlation Influencing factor of Gray correlation
ductility
0.9189 Aromatics content 0.918 5
0.916 6 I 0.7119
0.900 2 I 0.6730
0.897 7 Saturates content 0.6720
0.896 4 F. 0.6434
0.8734 I. 0.6323
0.868 7 M, 0.6270
0.862 3 d 0.626 1
0.824 3 Asphaltene content 0.623 3
0.660 6 Colloid content 0.6210
0.5824 T, 0.6057
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