
M J Tomlinson, CEng, FICE, FIStructE

A Viewpoint Publication

EESDSffl 
iHMl



Viewpoint Publications

ISBN 0 7210 1013 X

© Cement and Concrete Association 1977

Any recommendations made and opinions expressed in this 
book are the author’s, based on his own personal experience. 
No liability or responsibility of any kind (including liability 
for negligence) is accepted by the Cement and Concrete 
Association, its servants or agents.

Books published in the Viewpoint Publications series deal with 
all practical aspects of concrete, concrete technology and allied 
subjects in relation to civil and structural engineering, building 
and architecture.
Contributors to Viewpoint Publications include authors from 
within the Cement and Concrete Association itself and from 
the construction industry in general. While the views and 
opinions expressed in these publications may be in agreement 
with those of the Association they should be regarded as being 
independent of Association policy.

12.070 First published 1977
Reprinted with amendments 1981

Printed by The Garden City Press Limited 
Letchworth, Hertfordshire SG6 US

Viewpoint Publications are designed and published by the 
Cement and Concrete Association, 52 Grosvenor Gardens, 
London SW1W0AQ



Contents

7Preface

9

16

69

175

5

Chapter 3 - Piling equipment and methods
Equipment for driven piles (piling frames, hammers, vibrators) - Noise control 
in pile-driving - Equipment for installing driven-and-cast-in-situ piles - Equip­
ment for installing bored-and-cast-in-situ piles (power augers, grabbing rigs, 
reverse-circulation rigs) - Drilling with bentonite slurry - Procedure in pile 
installation

Chapter 1 - General principles and practices
Function of piles - Historical - Calculations of load carrying capacity - Dynamic 
piling formulae - Code of practice requirements - Responsibilities of engineer and 
contractor

Chapter 5 - Pile groups under compressive loading
Group action - Groups in cohesive soils - Groups in cohesionless soils - Groups 
terminating in rock - Groups in filled ground (negative skin friction) - Effects of 
installation methods - Groups beneath basements - Worked examples

Chapter 6-The design of piled foundations to resist uplift and lateral loading 210
Occurrence of uplift and lateral loading - Uplift resistance of piles - Anchoring 
piles to rock - Calculating ultimate resistance to lateral loads - Bending and 
buckling of party-embedded piles - Deflections of piles carrying lateral loads - 
Elastic analysis of laterally loaded piles - The use of p-y curves - Effects of 
installation methods - Lateral loads on raking piles - Lateral loads on pile 
groups - Worked examples

Chapter 4 - Calculating the resistance of piles to compressive loads 118
The behaviour of a pile under load - Allowable loads - Piles in cohesive soils - 
Time effects in cohesive soils - Piles in cohesionless soils-Time effects in cohesion­
less soils - Piles in soils intermediate between sands and clays - Piles in layered 
cohesive and cohesionless soils - Selection of safety factor - Piles on rock - Piles 
in fill (negative skin friction) - Negative skin friction on piles in soft clays - 
Worked examples

Chapter 2 - Types of pile
Classification of piles - Driven displacement piles - Driven-and-cast-in-situ 
displacement piles - Non-displacement piles (bored-and-cast-in-situ and drilled-in 
tubes) - Composite piles - Factors governing choice of pile



269

300

335

352

368

Appendix A - A list of British Standards and Codes of Practice applicable to piling 395

Appendix B — Some physical characteristics of soils and rocks 398

Index 401

■

6

Chapter 11 — Site investigations, piling contracts, pile testing

Site investigations - Drilling and in-situ testing in soils and rocks - Piling con­
tracts and specifications - Control of pile installation - Load testing of piles 
(compressive, uplift and lateral load tests)-Tests for structural integrity

Chapter 10 —The durability of piled foundations

Timber piles - Fungal decay - Marine borers - Concrete piles - Sulphate attack - 
Acidic ground conditions - Concrete mix designs for aggressive ground condi­
tions - Marine structures - Steel piles - Corrosion - Protection by paint coatings 
- Cathodic protection

Chapter 8— Piling for marine structures
Berthing structures and jetties - Forces on piles from berthing impact, waves, 
currents, and floating ice - Materials for piles in jetties and dolphins - Fixed 
offshore platforms - Environmental forces on piled platforms - Pile design for 
jacket-type structures - Worked examples

Chapter 7-The structural design of piles and pile groups
Designing reinforced concrete piles for lifting after fabrication - Designing piles 
to resist driving stresses - Axially-loaded piles as columns - Lengthening piles - 
Bonding piles with caps and ground beams - Pile caps - Pile capping beams and 
connecting ground beams - Worked examples

i
=

Chapter 9- Miscellaneous piling problems
Machinery foundations - Underpinning - Mining subsidence areas - Frozen 
ground



Preface

7

Piling is both an art and a science. The art lies in selecting the most suitable type of pile 
and method of installation for the ground conditions and the form of the loading. 
Science enables the engineer to predict the behaviour of the piles once they are in the 
ground and subjected to loading. This behaviour is influenced profoundly by the method 
used to install the piles and it cannot be predicted solely from the physical properties of 
the pile and of the undisturbed soil. A knowledge of the available types of piling and 
methods of constructing piled foundations is essential for a thorough understanding of 
the science of their behaviour. For this reason the author has preceded the chapters 
dealing with the calculation of allowable loads on piles and deformation behaviour by 
descriptions of the many types of proprietary and non-proprietary piles and the equip­
ment used to install them.

In recent years substantial progress has been made in developing methods of predicting 
the behaviour of piles under lateral loading. This is important in the design of founda­
tions for deep-water terminals for oil tankers and oil carriers and for offshore platforms 
for gas and petroleum production. The problems concerning the lateral loading of piles 
have therefore been given detailed treatment in this book.

The author has been fortunate in being able to draw on the world-wide experience of 
George Wimpey and Company Limited, his employers for nearly 30 years, in the design 
and construction of piled foundations. He is grateful to the management of Wimpey 
Laboratories Ltd. and their parent company for permission to include many examples 
of their work. In particular, thanks are due to P. F. Winfield, FistructE, for his assist­
ance with the calculations and his help in checking the text and worked examples.

Many specialist piling contractors and manufacturers of piling equipment have kindly 
supplied technical information and illustrations of their processes and products, and 
where appropriate the source of this information is referred to in the text. In addition, 
the Author wishes to thank the following for the supply of photographs and other 
illustrations.

Akermans Industries (UK) Ltd.
Brendan Butler Ltd.
The British Petroleum Co. Ltd.
B. S.P. International Foundations Ltd.
Building Research Establishment 
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Central Electricity Generating Board
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National Coal Board
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Vales Plant Register Ltd.
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John Wiley and Sons Inc.
George Wimpey and Co. Ltd.
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