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Abstract

Solid wall buildings account for a quarter of the UK building stock and need to be thermally upgraded to
meet national greenhouse gas emission targets. Internal wall insulation (IWI) is often the only option for
the retrofit of solid walls, especially when they are of architectural or historical interest. However, IWI can
lead to moisture accumulation within the existing wall, affecting the structural integrity of the building and
the health of occupants. To avoid these issues, a thorough risk assessment is necessary.

This paper presents a method for developing predictive meta-models that can be used for a fast proba-
bilistic moisture risk assessment of IWI, considering both the uncertainty and variability of input variables.
First, in a Monte Carlo analysis, the uncertainty and variability of inputs were propagated through hy-
grothermal simulations. Then, generalized additive models for location, scale and shape (GAMLSS) were
used to describe the relationship between inputs and response variables of the Monte Carlo analysis. The
key input variables were identified by a global sensitivity analysis - using the elementary effects method -
and in model building. Two types of response variable were considered for the models: variables based on
percentage values (e.g. maximum relative humidity) and dose-response relationships (e.g. mould index).
The paper shows that both risk assessment models had a good predictive power, highlighting the suitability

of the developed method for the moisture risk assessment of the internal insulation of solid walls.
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