Introduction :

Qn: Discuss the problems of differential settlement with Case Studies.

[image: image4.jpg]1 I=3 =
ol R
AN
= — \\
T R
L[N
[

i

DOTTED LINES ARE DIAGRAMATIC INDICATIONS OF POSSIBLE MOVEMENT




fig 1 Typical actual crack patterns

Over the past 20 years, efforts have been made by interested parties including Engineers, Insurers, Lawyers, Surveyors, etc. to define subsidence and to distinguish it from settlement and other forms of movement in buildings.

Thus, before we start off our report, we shall briefly explain each technical terms for readers’ better understanding.

Definition of terms :

Settlement

Settlement is movement within a structure due to the distribution or re‑distribution of loading and stresses within the various elements of construction. This normally occurs in the early stages of the life of a building and may be associated with the compaction of, or movement in, the ground beneath the foundations due to the self‑weight of the building.

Cracking caused by this initial settlement is not normally a continuing problem and only very rarely requires repairs. Cracking and distortion occuring later in the life of the building which may require remedial work is frequently due to subsidence.

Subsidence
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fig 2 Idealised subsidence movement patterns

Subsidence is the downwards movement of a building foundation caused by loss of support of the site beneath the foundations. This is usually associated with volumetric changes in the subsoil, e.g:

· compression of peat

· re‑activation of fill

· shrinkage in clay soils, etc.

It should be emphasised that all these mechanisms can only occur as a direct result of an external factor, e.g:

· change in ground water level

· leaking drains

· influence of trees

· mining, etc.

If subsidence is uniform throughout the building then major damage is unlikely. However, if differential subsidence occurs, remedial measures may be required to repair damage and bring the movement to within acceptable tolerances. Allied to the principal downward movement, there can occasionally be some lateral movement of the ground.


The principal test to distinguish between subsidence or settlement of the site is to establish whether the downwards movement underground would have occurred at least to some extent with no applied load from the building. If movement of the site would have occurred without the applied load, then damage is due to subsidence.

Heave
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Heave is the volumetric expansion of the ground beneath part

or all of the building. This is normally taken to mean upwards

movement of the site caused by expansion or swelling of the

subsoil. This can result from a number of causes such as:

· removal of load

· frost

· moisture increase in already dried clay soils from leaking drains, removal of mature trees, etc.

fig 3 Typical heave patterns

Landslip
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fig 4 landslip

Landslip is the sudden movement of soil on a slope, or gradual creep of a slope over a period of time.

