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Introduction

Figure 1. Examples of cracking damage to buildings due to settlements.

Assessing and predicting damage to buildings
caused by subsidence is a complex challenge
that involves correlating the vulnerability of
affected structures with the severity of the
subsidence hazard.

Damage assessment analyses require detailed
information of the about the characteristics of
the buildings (such as construction materials,
geometry, and foundation types) and ot the
subsurface system on which they are resting. This
process introduces inherent uncertainties,
especially when dealing with a large number of
buildings.

(a) - Detached houses

(c) - Low-rising
terraced houses

(d) - Amsterdam-style
canal houses
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Figure 2. Schematic illustration of the different housing typologies in the
Netherlands and common foundation systems and histogram of the year of

construction for existing buildings in the Netherlands. Data available in the BAG3D
(https://3d.bk.tudelft.nl/) database.

Numerical analyses for buildings exposed to
subsidence

Numerical models can be employed to assess
damage in structures subjected to settlement.
These  models simulate  the  structure
experiencing settlement, accounting for the
material's non-linear behaviour.

As the settlement is gradually applied, cracks
begin to form in response.

Different simulations provide insights into how
different  building  geometries,  materials,
foundation systems, and settlement patterns
influence the results.

The results help identify the relationship
between the magnitude of the settlement and
the extent of the damage.

(a) — 2D view of the FE mesh Settlements are applied at the
bottom of the model:
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Figure 3. An example of a Finite Element analysis of a masonry facade built on an
unreinforced masonry foundation subjected to settlement. The model simulates the
damage to the facade caused by differential settlements occurring at both ends of the
building, while the central portion remains stationary (creating a hogging settlement
shape).

Numerical-based fragility functions

The results of the numerical analyses can be
used to generate fragility curves, which link the
intensity of the settlement affecting a structure to
the probability of experiencing a specific level of

damage.
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Figure 4. Fragility functions (work in progress) for building exposed to subsidence
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