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Abstract: In order to study the dynamic response of different asphalt pavement structures under traffic load
to verify and perfect the design method of asphalt pavement in China, the sensing elements such as asphalt
strain gauges, earth pressure gauges and vertical large deformation strain gauges are embedded in the interior
of 2 types of inverted and a conventional semi-rigid base asphalt pavement structures. The dynamic responses
of 3 types of pavement structures under single rear axle truck load with different axle loads, driving speeds
and vehicle braking conditions are tested. Taking longitudinal and transverse strains at bottom of asphalt
layer, soil pressure at top of subgrade, vertical compressive stress and vertical displacement at bottom of
transition layer as the evaluation indicators, the dynamic response rules of different pavement structures are
analyzed. The result shows that (1) The strain at bottom of asphalt layer, the vertical compressive stress and
the vertical displacement of transition layer of each pavement structure decrease significantly with the increase
of vehicle speed. (2) The tensile strain cyclic amplitude of semi-rigid base structure is more sensitive to the
change of vehicle speed. (3) The compressive stress at the top of subgrade of semi-rigid base structure is
much smaller than that of the inverted structure with the same axle load and speed, and semi-rigid base

structure has better load dispersion capability. (4) The longitudinal strain cyclic amplitudes at the bottom of
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asphalt layers and the soil pressure at the top of subgrades of 3 pavement structures increase with the increase

of axle load at the same speed, and the increase of semi-rigid base structure is relatively greater, i. e. , semi-

rigid base structure is more sensitive to load, while the inverted structure is more adaptable to load. (5)

Braking results in substantial increase in the residual strain, longitudinal strain, transverse strain, and strain

cycle amplitude at the bottom of asphalt layer. Frequent braking can easily cause road rutting and accelerate

the fatigue damage of asphalt layer.

Key words: road engineering; pavement structure dynamic response regularity; field test; inverted base

asphalt pavement; vehicle speed; axle load
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Tab.1 Pavement structure of test section (unit: cm)
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Tab.2 Types, indicators and embedding positions of sensing elements
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Fig. 3 Relation between longitudinal strain at bottom of asphalt layer and speed
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Fig. 4 Relation between longitudinal strain cyclic

amplitude at bottom of asphalt layer and speed
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Fig. 5 Relation between transverse strain at bottom of asphalt layer and speed
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