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Accelerated loading dynamic response of full-scale asphalt concrete pavement
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Abstract: The dynamic response of pavement structure under moving vehicle loads was measured
by using the accelerated loading test facility of full-scale asphalt concrete pavement. The dynamic
strain at the bottom of surface layer for the pavement and the vertical compressive stress at the
top of subgrade were taken as analysis objects, and the influences of axle load, speed and tire
pressure on the dynamic response were studied. The regression models among dynamic response,
axle load and speed were established respectively. Four kinds of pavement structures were tested
in different axle loads. speeds and tire pressures. Analysis result shows that under moving
vehicle loads, the strain response at the bottom of surface layer is in the alternative condition of
tensile strain and compressive strain. Under intermediate test temperature, the strain response at
the bottom of surface layer increases linearly with the increase of axle load, the vertical
compressive stress at the top of subgrade shows uniaxial stressed state, and it increases with the
increase of axle load. Speed affects the strain response at the bottom of surface layer

significantly, but it has little influence on the vertical compressive stress, and affects the stress
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pulse duration only, and the stress pulse duration and strain response at the bottom of surface

layer reduce with the increase of speed. The destroy degree of pavement is more serious in low

speed and heavy load, but tire pressure has little influences on the strain at the bottom of surface

layer and the vertical compressive stress at the top of subgrade. 5 tabs, 13 figs, 14 refs.
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Fig. 1 Accelerated loading test facility of full-scale

asphalt concrete pavement
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Tab.1 Full-scale test pavement structures
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Tab. 2 Parameters of asphalt mixture

R R ey by \
S SRR ST L RAEWE | g o0 | pommmas % | v g/ %
(geem™?) (gecm ?) %
AC-13 2.5 2.4 5.0 97.6 14.5 65.8
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Tab. 3 Calculating parameters of axle loads

i /kN 100 130 150 165 180 220

#a/kN 25.0 | 32.5 | 37.5 | 41.3 | 45.0 | 55.0

BEMLJE S /MPa | 0.70 | 0.83 | 0.91 | 1.03 | 1.03 | 1.17

MR /em | 10.66 | 11.16 | 11.45 | 11.82 | 11.82 | 12. 24
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Tab. 4 Calculating parameters of pavement structures
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mZ 8.8 8.2 |7837.5|7693.9 0.35
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Fig. 3 Vertical compressive stresses at top of subgrade
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Fig. 4 Strain responses at bottom of surface layer
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Tab.5 Measuring conditions of accelerated loading test

BRI/ MPa | liE /KN BATHEE/(km « h™1)
0.8 100 17.8 22.6 26.5
0.8 130 17.8 22.6 26.5
0.8 165 17.8 22.6 26.5
1.0 100 17.8 22.6 26.5
1.0 130 17.8 22.6 26.5
1.0 165 17.8 22.6 26.5
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Fig. 5 Strain curve at bottom of surface layer
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Fig. 7 Change curves of maximum strains with axle load
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Fig. 8 Change curve of vertical compressive stress with axle load
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Fig. 9 Vertical compressive stresses under different speeds
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Fig. 10  Stress pulse durations under different speeds
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