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The loads on structures and infrastructures as well as their self-
weight are as a set of forces that need to be always transmitted 
to the ground. This is achieved by means of a foundation, a system 
composed of a structural transitional element and the support 
ground, being the latter the component which frequently controls 
the foundation behavior. This Book includes a series of recommen-
dations and concepts that can be useful in the phase of finding 
for a suitable foundation solution, in their pre-design phase and in 
the own foundation design. The final selection of a foundation and 
its design will require the use of the analytical and/or empirical 
methods discussed in this text, dedicated to estimate the bearing 
capacity and the potential settlements of foundations. Thanks to 
this, the Reader will have the necessary tools for his work as a Civil 
Engineer specialized in shallow and deep foundations. The Book 
gathers the different proposal of the main Spanish codes: “Código 
Técnico de la Edificación”, “Guía de Cimentaciones en Obras de 
Carretera” and ROM 0.5. Other bibliography is also included which 
allow expanding the knowledge discussed here.
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 Chapter 1
Introduction 

1.1.  Foundations 
The loads on infrastructures1 and their own weight can be seen in the engineering de-
sign as a set of forces that need to be transmitted to the ground, which will be conse-
quently affected by the changes in stresses and whose response may result in the main 
issue of the stability of the structure. This is achieved by means of a “support system”, 
composed of a structural transitional element and the ground itself, which interact with 
each other. For the selection and design of that support system, safety and trust criteria, 
similar to those used when designing other engineering elements, must be applied, 
guaranteeing the stability, safety and functionality of the infrastructures during their 
service life. 

The loads moving from an infrastructure to the support ground cross the contact be-
tween two media whose mechanical properties are (almost always) drastically differ-
ent. To achieve compatible conditions in stresses and deformations, the structural tran-
sition element needs to be designed depending on the properties of both media.  

In addition, the direct support of a “rigid” infrastructure on the ground would produce 
excessive deformations, which may be non-tolerable for the infrastructure. To keep an 
infrastructure in service, an intermediate element capable of absorbing and reducing 

1 The term “infrastructure” is used along this text to refer, in a broad way, all kind of civil engineering works, including road and 
railways and their auxiliary works (such as embankments and excavations) as well as harbors, buildings and structures in general. 
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