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Low-temperature failure modes of asphalt pavement seal system

LI Feng, SHI Xiao-pei, HUANG Song-chang
(Key Laboratory of Road Structure & Material, Research Institute of Highway, Ministry
of Transport, Beijing 100088, China)

Abstract: In order to evaluate low temperature failure modes of asphalt pavement seal system, in-
terfacial bond strength of sealant-asphalt mixture, low-temperature cracking resistance of asphalt
mixture and low-temperature cracking resistance of sealant were studied by means of low-temper-
ature bond test, direct extension test and cohesion test respectively. The results show that the
peak stress of the asphalt mixture (4. 02 MPa) is larger than the peak stress of the sealant (1. 59
MPa), and the peak stress of the sealant (1.59 MPa) is larger than the interfacial bond strength
(0.416 MPa). The critical strain of sealant (0. 453) is much larger than the critical strain of the
asphalt mixture (4.296X10 *). Based on the results, it can be obtained that the probabilities of
three kinds of low-temperature failure modes from high to low are adhesive failure, secondary
cracking and cohesion failure. In the end, technical measures for the prevention of low-tempera-
ture failure from material selection, construction techniques and low temperature performance are
proposed. 3 tabs, 5 figs, 15 refs.
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Fig. 1 Low-temperature failure modes of asphalt pavement seal system
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Fig. 2 Low-temperature bond test specimen
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Fig. 3 Load-displacement curves of three kinds of sealants
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Tab.1 Interfacial bond strengths of sealants

GEN A Fi 10 MH / kN R F11 4} / MPa
K a 1.63 0. 652
HEK D 1.10 0. 440
HE I ¢ 0.39 0.156
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Tab.2 Low-temperature cracking resistance of asphalt mixtures

HERE R IR N g W I S I S 1oz
KA E/C i /MPa #%/mm /1073
25 0.085 6.957 34.79
0 0.569 2.309 11.55
SMA-13-SBS —10 2.667 1.429 7.15
—20 5.226 0.923 4.62
—30 3. 852 0. 890 4. 45
25 0.021 2. 341 11.71
0 1. 203 1.481 7.41
AC-13-70% —10 2.638 0.866 4.33
—20 3.072 0.712 3.56
—30 2.359 0.525 2.63
25 0.067 3. 880 19. 40
0 2.044 1.338 6.69
AC-16-70% —10 3.877 0.999 5.00
—20 4. 490 0.919 4.60
—30 4. 230 0.898 4. 49
25 0.082 1.472 7.36
0 0.673 0.488 2. 44
AC-13-907 —10 1.547 0.736 3. 68
—20 3. 822 0.930 4.65
—30 2.055 0.398 1. 99
25 0.180 1.338 6.69
0 1.312 0.823 4.12
AC-16-90% —10 1. 960 0.467 2. 34
—20 3. 467 0.809 4.05
—30 3.122 0.696 3.48
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Tab.3 Low-temperature cracking resistance of sealants

KB | RRAANREE | AR IR | D | AL | A
FrEIR B/ C J£/°C |{i/MPa|# /mm| 4%

SU —10 | 1.941 |10.838| 0.361

SU —20 | 1.256 | 5.000| 0.167

TR T 7R 0 SU —30 | 0.937 | 2.077| 0.070
501 | —20 | 1.511 [24.762] 0.826

501 | —30 | 2.267 |14.734]0.492

WT | —20 | 1.812 | 3.733|0.125

37 75U —10 WT | —30 | 1.293 | 2.474| 0.083
516 | —30 | 2.301 [22.120] 0.737
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