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S2. Additional plots
In this supplementary section we provide additional plots for the parameters ||Ωi|| for i=
{a,m, s}, Ka

ij and Cp
ij , the discussion relating to these plots is given in the main body of the

paper.
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Figure S2.1. The volume fractions of the different soil phases for each soil treatment. Showing (a) the dry compacted

phase (minimum 5 replicates, maximum 5 replicates), (b) the wet compacted phase (minimum 4 replicates), and (c)

the wet uncompacted phase (minimum 3 replicates). The error bars show the standard deviation across the converged

replicates

(a) (b)

0 0.1 0.2 0.3
10

−1

10
0

10
1

10
2

Dry Compacted

K
a ij

L
y
 [mm]

 

 

K
xx

a

K
yy

a

K
zz

a

0 0.1 0.2 0.3
10

−1

10
0

10
1

10
2

Wet Uncompacted

K
a ij

L
y
 [mm]

Figure S2.2. Air mobility (Ka
ij for i= j) based on k= 10−10 m2, µw = 8.9× 10−4 Pa s and µa = 1.8× 10−5 Pa s.

Showing (a) the dry compacted phase (2 replicates in all cases), and (b) the wet uncompacted phase (2 replicates in all

cases). We note the air mobility of the wet compacted treatment is zero, hence, the results are not shown. The error bars

show the standard deviation across the converged replicates
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Figure S2.3. Effective parameter describing the change in stress due to a change in fluid pressure in the mixed phase

(Cp
ij for i= j). Showing (a) the dry compacted phase (minimum 6 replicates), (b) the wet compacted phase (minimum

6 replicates), and (c) the wet uncompacted phase (minimum 5 replicates). The error bars show the standard deviation

across the converged replicates
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