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Abstract

In order to analyze the creep response of the viscoelastic pavement layer during interlayer contact,
a finite element analysis model was established by simplifying the upper structure of the bridge,
and the creep law of the pavement layer was analyzed under different load forms, different tem-
peratures and different contact cohesion. The results show that the settlement displacement of
asphalt layer under impact load is basically the same as that under vertical load, but it will pro-
duce large vertical uplift displacement, and its creep deformation is more complicated. The larger
of the influence of loading time on creep of asphalt surface layer, and the higher the temperature,
the greater the deformation, the faster the creep stability period; the temperature mainly affects
the vertical ridge displacement of the surface layer, and the vertical bulge displacement increases
with the increase of temperature, i.e. when the temperature is high, the unstable rut is more likely
to occur; under the long-term loading of the impact load, when the cohesive force is 0.01 MPa, lo-
cal slip occurs between the layers; when the cohesive force is greater than 0.01 MPa, the creep re-
sponse of the asphalt surface layer remains the same.
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Figure 1. Burgers model
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Table 1. Parameters of Burgers model of asphalt materials
5% 1. AC-20 HY Burgers R &%

Maxwell Z%{ Kelvin 2%
I C
E,/MPa 17./(MPa-s) E,/MPa 1,/(MPa-s)
20 235.8 492,835.0 582.3 30,187.0
40 191.0 581,545.9 460.0 36,526.3
60 129.7 694,897.3 320.3 42,261.5
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Table 2. Prony series parameters for asphalt materials
3% 2. AC-20 By Prony ¥

e a,/MPa a,/MPa 7,/(MPa-s) z,/(MPa-s)
20 0.704 0.296 2951.500 36.710
40 0.699 0.301 4332.500 55.802
60 0.705 0.295 7565.750 93.436
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Table 3. Material parameters of waterproof adhesive layer
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15 15 150 0.167 0.167 0.167 6.4 64.3 64.3
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Figure 2. Finite element model
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Figure 3. Time history curve of extreme point displacement under different loads
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Figure 4. Time history curve of bulged displacement of asphalt surface layer
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Figure 5. Settlement displacement time history curve of asphalt surface layer
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Figure 6. Lateral joint displacement at different temperatures
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Figure 7. Displacement of longitudinal joints at different temperatures
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Table 4. Creep response under different cohesion forces

= 4. NEFHE NI THEZS R

HE 5 S1IMPa y./mm y,/mm o,,/MPa o,,/MPa
0.01 6.80235 12.7057 0.350879 0.345583
0.05 6.8062 12.7443 0.341513 0.340414
0.1 6.8062 12.7443 0.341513 0.340414
0.5 6.8062 12.7443 0.341513 0.340414
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