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Shallow Foundations : 

Differential Settlement

Reference: 

Foundation Design, Principles and Practices,

Donald P. Coduto, Part B, Chapter 7
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Differential Settlement

 Total Settlement, 

 Differential Settlement, D

 Rotation, 
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Differential Settlement

 Variations in Soil Profile

 Variations in Structural Loads

 Design Controlled by Bearing Capacity

 Construction Tolerances

 Rigidity of structure also has an important 

influence on differential settlements
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Influence of rigidity of structure on differential settlements

Some structures, such as the steel frame are very flexible.

In this case each foundation acts nearly independent of the 

others, so the settlement of one foundation has almost no 

impact on the other foundations.

Other structures are much stiffer, perhaps because of the 

presence of shear walls or diagonal bracing.

In this case, the structure tends to smooth over differential 

settlement problems.

If one foundation settles more than the others, a rigid 

structure will redirect some of its load, thus reducing the 

differential settlement.
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Influence of rigidity of structure on differential settlements
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Computing Differential Settlement

 Consider best case/worst case scenarios

 Use D/ ratios – similar structures & soil profile

 Clayey Soils

 Sands
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Total and Differential Settlement for Clays
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Total and Differential Settlement for Sands
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Design values of  D/ Ratios
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• Enlarge all of the footings until the differential 

settlements are acceptable. This could be done 

by using the allowable differential settlement, 

δD and the δD/δ ratio to compute a new value of 

δa, then sizing the footings accordingly.

• Connect the footings with grade beams. These 

beams provide additional rigidity to the 

foundation system, thus reducing the 

differential settlements. The effectiveness of 

this method could be evaluated using a 

structural analysis.

Remedying Differential Settlement Problems
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• Replace the spread footings with a mat 

foundation. This method provides even more 

rigidity, and thus further reduces the 

differential settlements.

• Replace the spread footings with a system of 

deep foundations.

• Redesign the superstructure so that it can 

accommodate larger differential settlements, 

so that the structural loads are lower, or both. 

For example, a masonry structure could be 

replaced by a wood-frame structure.

Remedying Differential Settlement Problems



1212

• Provide a method of re-leveling the structure 

if the differential settlements become 

excessive. This can be done by temporarily 

lifting selected columns from the footing and 

installing shims between the base plate and the 

footing.

• Accept the large differential settlements and 

repair any damage as it occurs. For some 

structures, such as industrial buildings, where 

minor distress is acceptable, this may be the 

most cost-effective alternative.

Remedying Differential Settlement Problems
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Rate of Settlement

 In saturated soils rate of settlement 

depends largely on how fast the water 

drains away

 In Clays rates of settlement are slower than 

in sands

 Consolidation theory allows you to calculate 

rate of settlement

 Rate of settlement in sands vary depending 

upon the pattern of loading
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How 

Accurate are 

our 

Settlement 

Predictions?


