Numerical modelling of climate actions on embankments. The case of
Agropolis large-scale field experiment
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ABSTRACT

As compacted geo-structures placed on top of the ground, many embankments are sensitive to
the interactions with the atmosphere, which play a central role in the analysis of the natural risks
associated to slope movements. Interactions between ground and atmosphere essentially include
solar, atmospheric and ground radiation, infiltration, runoff, evaporation, evapotranspiration, and
wind effect [1]. Moreover, vegetation plays often an additional non-negligible role by
intercepting part of the rainfall, limiting the runoff, releasing back vapour to the atmosphere and
providing the soil with root reinforcement, when not creating settlements or increasing soil
permeability by desiccation[2].

A field experiment has been developed to monitor these phenomena. It consists in a purpose
build embankment instrumented with several sensors to survey temperature, liquid pressure and
water content inside the soil and a meteorological to survey atmospheric variables [3]. Two years
of measurements are presently available.

In order to better interpret the coupled thermo-hydro-mechanical effects due to ground-
atmosphere interaction, data obtained from the experimental field are used to feed a finite
element method model built using the code Code_Bright [4], which includes a module of soil-
atmosphere interactions. Numerical results can be compared favourably compared with the
measurements [5], giving interesting insight into the mechanisms underlying the field response
and providing in the same time a validation to equations and numerical model developed.
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