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� References4 Swelling of clay-sulfate rock is mainly controlled by anyhdrite
dissolution and gypsum precipitation.

4 Changes in hydraulic conditions by human activities can lead to
geochemical changes in sulfate rocks, triggering swelling.

4 Field scale swelling reaction rates may differ from those determined in
the laboratory.

4 A quantitative description of groundwater flow and reactive transport can
explain and possibly predict the swelling phenomena.
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Groundwater flow and its flow pattern together with geochemical conditions
are key factors controlling dissolution and precipitation of sulfate
minerals in clay-sulfate rocks, and thus swelling.

The transformation of anhydrite into gypsum as a result of water influx is
considered to be the main mechanism contributing to the swelling process
of clay-sulfate rocks, leading to an increase in volume of up to 60 %.
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Conceptual model for swelling by crystal growth (gypsum precipitation)
(from Alonso 201 ; Ramon 2014, modified)1
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4 Validate the calibrated odel against an extended period of timem
(t=1500 days) with additional available volume and uplift data.

4 Investigate whether our odel can predict the contin ous upliftm u
due to  water remaining in the system, after shutting down water
inflow.
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Radial Model (confined, transient)

Fracture :(discontinuities)
Mobile domain with transport
mostly by advection (blue arrows)
in fractures.

Matrix (pore block):
Immobile domain with transport
mostly by diffusion (red lines)
into the matrix.
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The model is calibrated against heave and uplift
data obtained from a dense network of measure-
ment points on site.

PEST:
411 Estimated parameters
41505 Observations of volume and uplift over a period of 730 days
4 Apply Tikhonov regularization to cope with non-unique solutions

Input Parameter Value

Porostiy (mobile) 0.03

Porosity (immobile) 0.047

Time 730 days
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