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Figure S1 Identifiers of the computer experiments vs. slope height and angle cotangent used in the
Latin hypercube design. This plot is consistent with the most commonly encountered geometries in
the London-Bristol rail corridor (Network Rail, 2017).
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Testing mean and correlation functions
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Figure S2 Time to failure maps versus slope geometry. Forms of the mean and correlation functions
are indicated in the top and bottom left corners respectively. This Figure illustrates that the regressor
mean function is most appropriate for our emulation problem, as the non-monotonic behaviour
observed in the first two rows is not plausible to explain earthwork deterioration given fixed soil
properties.
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Output transformation validation
Different transformations of the TTF were tested in order to minimise predictive errors. A collection of
set-aside validation runs were used to validate the GPE and identify the optimal output transformation.
Figure S4 illustrates observed versus predicted TTFs for the validation data set. For the square root
transformation, the predictions were made with Gaussian (𝐶𝐺), Matern 3/2 (𝐶𝑀,3/2) and Matern 5/2
(𝐶𝑀,5/2) correlation functions, in the remaining cased 𝐶𝑀,3/2 was used. The square root transformation
performs best in terms of MSE and 𝑅2, with the 𝐶𝑀,5/2 correlation function giving the most optimal
values. Thus, the square root transformation with the 𝐶𝑀,5/2 was chosen for further use. The remaining
transformations perform less optimally with the natural logarithm transformation having the poorest
performance as judged by 𝑅2 and MSE.
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Figure S3 Predicted versus observed TTF for set-aside experiments. Coefficient of determination
(𝑅2) and mean squared error (MSE) are shown in the top left corner of the of the plots. The red dashed
line indicates equality between observed and predicted TTF.
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Additional figures

Figure S4 Trace plots of the posterior draws of the GPE model. All of the plots illustrate good
exploration of the sample space. Most efficient mixing is observed for the censored values 𝑦𝑐 .
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Figure S5 Effective sample size (ESS) of the posterior draws of the Gaussian process emulator. All
of the ESS values are above 3000 illustrating good mixing. The largest ESS are observed for the
censored values 𝑦𝑐 indicating a lack of posterior autocorrelation. Using the Matern correlation
function famility appears to give the best efficiency.
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Figure S6 Density plots of the posterior draws of the GPE model of the censored values. The grestest
reduction in variance compared to that of the prior distribution can be observed for the censored values
whose posterior mean is close to the censoring limit of

√
184 = 13.6. Otherwise, the posterior variance

is close to or greater than the prior variance.
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Figure S7 Posterior predictive (marginal) distributions of the GPE. Empty circles are the training
data and the starts correspond to the posterior mean values of the censored observations. The red
shaded region is the 95% marginal predictive interval and the black lines are the marginal mean
behaviour. Both, the mean behaviour and the intervals capture all of the data and the poterior means of
the censored values well.
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Figure S8 Posterior predictive variance maps. Cohesion kPa (C), friction angle (F) and permeability
m/s (P) are fixed for every scenario and shown in the top left. The posterior variance is minimised
away from the boundaries of our Latin hypercube design, e.g. for London Clay-type soil properties
and moderately-stable (angle cotangent between 1.5 and 2.5) cutting slope geometries.


