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The current and potential further increase of air traffic in Barcelona’s Airport has forced the development 
of a larger aviation field.  The airport is located on sediments belonging to the deltaic deposits of the 
Llobregat River. 
 
Previous experiences in this type of grounds (soft soils with low density and strength) made it advisable 
to take measures to reduce settlements of the future runway and airplane parking area, especially in long 
term. Preloading was selected as the most suitable method in order to consolidate the soil and bring the 
settlement into acceptable levels.   
 
This Thesis will follow from beginning to end this building process, including final results and 
concentrating on the execution of the 3rd runway.   
 
First, we had to make an exhaustive identification of the geologic and geotechnical state of the grounds.  
Second, coming from a large number of field studies and laboratory tests we moved into the realization of 
final settlement hypothesis.  
 
As a way to calculate the settlement in clay grounds we chose an edometric method and for the sands we 
chose the elastic method, adding to these considerations the fact that the limited time given to effectuate 
the preload  (usually 3 to 5 months) voiding the second consolidation settlements, even though the ground 
is well drained and water evacuation was quite good. 
 
The calculated settlement was of about 20-25 cm for the 4 analyzed points and was pending on the clay 
thickness (not fully established) starting at 15m deep.  This would allow a magnitude feel for the 
settlements although it would not establish the local variations. 
 
The preload embankment produced a real block settlement of around 15-20 cm, somehow less than 
expected but important when beginning the building works (justifying the preload execution).  Two 
different steps are set:  one with about 15cm settlement and a 2,9 m. preload height plus another one with 
a settlement of about 20 cm (30% more) and a 3,05 m. preload height (5% more). 
 
The settlements calculated by the Edometric method were larger than the real ones, likely caused by an 
overestimation of the clay consolidation parameter. 
 
The preload made in the construction of Barcelona airport’s 3rd runway  has given a settlement of the 
grounds previous to construction.  Is therefore expected that the resulting settlement made over the future 
operating years will be acceptable.  That, off course, if reaching of a proper degree of ground 
consolidation. 


