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Abstract: Due to the limitation of ductility index in evaluating the low temperature performance of hard petro-
leum asphalt, a better evaluation index of low temperature performance of hard asphalt was proposed. Bending
beam rheological (BBR) test of four kinds of representative hard petroleum asphalt were carried out at different
temperatures. The low-temperature parameters such as stiffness modulus and creep stiffness change rate of each
asphalt sample were tested. Burgers viscoelastic model was used to fit and analyze the low temperature creep
compliance curve, and the low temperature viscoelastic evaluation index of asphalt was constructed, including
relaxation time A, new index m (¢)/S(¢), low temperature comprehensive compliance parameter J.. At same
time, the correlation analysis and comparison with the maximum bending tensile stress index of hard petroleum
asphalt mixture were established. The results show that there are some limitations in using absolute index (S or
m) to evaluate the low-temperature performance of hard petroleum asphalt. Considering the modulus, creep
rate, A, m(2)/S(¢) and J. of hard petroleum asphalt modulus, creep rate and relaxation capacity can reflect and

evaluate the low-temperature rheological properties of hard petroleum asphalt more accurately. It is suggested to

Wk H 91 :2020-06-23; 81T H 11 :2020-08-31

FEETH ERK (AR SR B H (51668038,51868042) 5 Hlt A At 4F FE & 01 H (1606RIDA318) 5 H i 4 e 45 22 A ™ Ml K 5] 7 13
H(2020C-13) ; 22N i BHL %13 H (2018-4-33)

BEH A P(1981—), B T E M B, 22 M 3SR O 4 R0 1 L E-mail: libo@mail.lzjtu.cn



55 54 A U5 AT Burgers BEAL Y S ST A IR IR 1L RE BT 1111

use index m(¢)/S(¢) to evaluate the low-temperature rheological properties of hard petroleum asphalt during the

research work, and A should be used as the low-temperature evaluation index of hard petroleum asphalt in engi-

neering application.

Key words: hard petroleum asphalt; low temperature performance; Burgers model; evaluation indicator
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Table 1 Basic performance of asphalt

Penetration (25 °C)/

Asphalt type Softening point/“C

Flash point/C

Ductility Density (25 °C)/

(0.1 mm) (15 °C RTFOT)/em (grem )
K1 33.5 56.2 325 7.0 1.020
K2 51.7 52.7 315 21.3 1.035
G1 30.5 58.6 306 3.7 1.034
G2 44.7 52.5 290 28.6 1.081
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Table 2 Variation of the fitting parameters of the Burgers model with temperature of four kinds of hard

petroleum asphalts before and after aging

Asphalt type Temperature/C E,/MPa E,/MPa 7/(MPa-s ) 7,/ (MPa+s )

—6 2702.78 795.11 152 523.40 42 342. 89

K1 —12 8612.42 6 701. 90 1029 450. 28 195 036. 19
—18 15469. 11 18 863. 75 2625 150. 00 323 755.59

—6 2451. 84 671.96 81 654. 58 26 442.75

K2 —12 5708. 84 3091. 29 441 595. 29 106 999. 89
—18 10 059. 91 7 884.90 1580 090. 34 271 518.92

—6 4275.29 1779.43 297 273. 38 52 827.69

G1 —12 8539.48 5650.22 1230 290. 89 173 086. 34
—18 12 240. 49 11 184. 36 1851 930. 22 317 243.42

—6 2522.96 658. 99 131 513. 39 31677.15

G2 —12 5701. 56 3531.95 479 781. 34 86 804. 35
—18 11 270. 29 14 198. 42 1977 820. 89 343 392. 57

—6 6 636. 44 3002. 10 105 427.63 26 405. 64

KIR —12 8 260. 68 6 852. 50 1142 060. 01 185 883. 58
—18 16 499. 47 19 268. 65 3142 820. 62 272 179. 67

—6 3013.87 1169.43 76 172.94 29 194. 16

K2R —12 6494.81 3975.37 460 607. 44 111 827. 34
—18 12 798.42 9291.17 1 396 980. 88 320 231. 11

—6 6 338.08 3258.92 341 373. 33 54 175.73

GIR —12 9766.79 8839.12 1669 600. 50 258 695. 63
—18 14 446. 37 19 932.45 3482 700. 36 382 294.42

—6 3237.28 1169.72 147 168. 39 37 087.54

G2R —12 6 669. 76 3 955. 66 727 522. 66 102 706. 54
—18 13 323. 88 10 821. 17 1675 270.04 199 805. 25
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Table 3 Change of relaxation time with temperature of four kinds
of hard petroleum asphalts before and after aging
s

Asphalt type —6C —12C —18C
K1 56.43 119.53 169.70
K2 43. 30 77.35 157.07
G1 69.53 144.07 183.97
G2 52.13 84.15 175.49
KIR 43.89 138. 25 190. 48
K2R 35. 27 70.92 179.15
GIR 53. 86 170. 95 241.08
G2R 45.46 109. 08 195.73
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Table 4 Change of m (¢)/S (¢t) with temperature of four kinds of
hard petroteum asphalts before and after aging
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10"
Asphalt type —6°C —12°C —18C
K1 8.530 0.974 0.275
K2 12. 300 2.350 0.767
G1 3.520 0.977 0.495
G2 10. 000 1. 850 0. 450
KIR 5.720 0.879 0.226
K2R 9.730 1. 940 0.758
GIR 2.060 0.658 0.241
G2R 6.520 1. 400 0.475
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Table 5 Change of J. value with temperature of four kinds of
hard petroleum asphalts before and after aging

GPa

Asphalt type —6°C —12C —18C
K1 10. 40 89.70 261.00

K2 4.27 31.30 168. 00

G1 22.70 134.00 263.00

G2 9.29 35.70 200. 00
KIR 3.25 110. 00 363. 00
K2R 3.06 29.80 114.00
GIR 20.50 183.00 453.00
G2R 8.68 67.60 156. 00
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Table 6 Correlation coefficient of low temperature
evaluation index of original asphalt

A m(2)/S(z) Je S m

0.70 0.85 0.75 0.59 0.62
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Table 7 Correlation coefficient of low temperature
evaluation index of aging asphalt

A m(t)/S(z) Je S m

0.94 0.96 0.79 0.77 0.66
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