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Abstract: Chinese soft soil foundations are widely distributed. When constructing engineering buildings on
soft soil foundations, the deformations generated at different locations are various. High-grade roads on soft
soil foundations often result in reduced pavement service performance or even structural damages due to
uneven settlement of soft foundations. In order to avoid the occurrence of these damages, it is necessary to
study the transfer mechanism of soft soil-based diseases and their uneven deformation in road surface layer
structure. The mechanical model of foundation-embankment-pavement synergy is established by numerical
simulation method, and there are 4 layers (surface course, embankment, sand cushion and silty clay) from
top to bottom layers in the established ABAQUS numerical model. The deformation rules of the embankments
filled with different fillers under different vehicle loads, filling heights and moduli are analyzed : the maximum

settlement of earth-rock mixed embankment is proportional to the axle load of the vehicle and the embankment
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filling height, the settlement decreases with the increase of the modulus of the filler, and the slowing rate also
decreases. The deformation synergetic mechanism of foundation-embankment-pavement combination is
proposed. It is found that the upward transfer of the settlement amount in the road structure will superpose the
compression deformation of the embankment and the thickness variation of the road structure layers, and the
synergistic deformation gradually decreased with the height change. The overall deformation rule of the
foundation-embank-pavement model is; after the construction of the soft soil foundation, consolidation occurs
during the embankment and pavement filling process, the water discharge causes settlement, and the
settlement curve is a parabolic symmetric shape along the middle line of the road. When the embankment is
filled in layers, the consolidation of the filler produces vertical deformation, but it is negligible compared to
the amount of vertical deformation produced by the soft soil foundation. The coordinated deformation of
embankment and the surface layer occurs to adapt to the settlement of the foundation: under the action of load
and self-weight, the pavement structure produces coordinated deformation between the layers to fill the space
created by the consolidation settlement of the embankment. However, as the structural layer becomes thicker,
the settlement of the soft foundation appears to decrease continuously.

Key words : road engineering; deformation synergetic mechanism; numerical simulation; deformation rule; light filler
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Fig.1 Embankment settlements under action of different filling heights and axle loads of vehicle
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