Swansea Metropolitan University
 School of the Built and Natural Environment
Built Environment Portfolio

TUTORIAL:   DEEP FOUNDATIONS

1.
Outline the circumstances under which the shallow foundations, discussed previously, cease to become a viable foundation solution and it becomes necessary to adopt deep foundations.


Deep foundations often take the form of either piles or basements.   Discuss the relative merits and demerits of each solution.


The main purpose of this tutorial is to explore the piling option and its suitability for different forms of construction.

2.
Discuss and make notes by answering the following questions related to piled foundations:


(a)
Review the performance requirements and principles which govern foundation solutions in general, and piled foundations in particular.


(b)
Piles differ widely (both in types and detailed variation) and the different shapes and methods of construction affect their load-bearing and settlement characteristics.   Piles also behave differently according to the type of applied loading and the soil strata in which they are installed.



Consider the classification of piles shown on the attached sheet.   Identify the basis of the classification.   Explore other means of classifying piles.


(c)
Consider the nature of the loads from a variety of construction forms, their direction and how these loads may be transmitted through the pile to the surrounding strata.



Identify any other loads likely to be applied to piles.   Discuss the basic requirements of the pile if it is to deal with the transfer of these loads satisfactorily.


(d)
In view of the fact that piles are relatively long slender members, discuss how the stability of the load transfer system can be ensured particularly if the building loads are heavy and the pile is in soft ground which gives little lateral support.


(e)
Taking a displacement (driven) and replacement (bored) piling method, as shown on the attached sheets, consider how each method satisfies the basic requirements identified in (c) for example.   Identify the advantages and disadvantages of each method noting particularly how the constructional method influences the final performance of the pile.


(f)
Discuss the advantages and disadvantages associated with the use of pile groups rather than individual piles for each method.


(g)
Consider the connection of the columns of framed structures to the head of the pile/s by the use of pile caps.



Put forward proposals for pile caps for preformed piles in steel and concrete.


(h)
In view of the significance of installation method on ultimate performance of the pile, consider how the construction process may be controlled to ensure satisfactory ultimate performance.   Explore the ways in which the design and construction of the installed pile may be checked.

FURTHER READING AND REFERENCES

STRUCTURE & FABRIC Part 2, Chapter 3, Foundations, Pages 95 to 104 inclusive.

FOUNDATION DESIGN & CONSTRUCTION
 by Tomlinson.

REVIEW OF PROBLEMS ASSOCIATED WITH THE CONSTRUCTION OF CAST-IN-PLACE CONCRETE PILES, CIRIA.

Repeat (e), (f) and (g) for other pile types.
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