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User Guide introduction

publishing

This presentation will guide you through searching the Virtual library
and using some of it’s different functions.

This includes:

* Navigating from the home page

» Using the quick search function

* Using the advanced search

* Viewing articles in PDF and HTML format

« Saving searches, setting up a marked list and using email alerts to
find out about latest content

» Using the administration area to personalize your Virtual Library,
view usage statistics and edit passwords and account information
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Introduction

Prestressed conerete decks constitute a large proportion of

the current bridge stock around the world. Since pre-
stressing was introduced into concrete bridges in the early
1930s it has challenged the bridge engineer’s imagination
as new technigues developed, spans became longer and
the appearance of bridges more important. In situ or pre-
cast concrete; simply supported. continuous or cable-
stayed structures; beams, slabs or boxes; all feature in
prestressed concrete hridges.

Concrete is strong in compression but weak in tension;
however, prestressing of the concrete can be used to
ensure that it remains within its tensile and compressive
capacity. Prestressing is applied as an external force to the
concrete, by the use of wires, strands or bars and can
increase the capacity of concrete alone many times. The
development of prestressed concrete bridges has given

the bridge engineer increased flexibility in the selection of

bridge form and in the construction techniques available,
resulting in prestressed concrete frequently being the

14

ngth concrete are included to show
how prestrassed concrate bridges ars likely to develop in the futu

.

tendons. For post-tensioning, the tendon is pulled using a
Jjack and the force is transferred directly on 1o the hardened
concrete, while for pretensioning the tendon is jacked
against a temporary anchor frame before concreting and
the force released from the anchor frame to the concrete
when sufficient strength has developed. In these ways an
external compressive force is applied to the concrete
which can be used to counter the tensile stresses generated
under the bending moments and shear lorces present.

The concrete can be either fully prestressed, which ensures
that the longitudinal stresses are always in compression, or
partially prestressed which allows some tension to occur
under certain loading conditions.

Materials
Concrete
The required strength of the concrete is determined by the

compressive stresses generated in the concrete by the pre-

stress and agp]i:d forces. A minimum strength of f;
o AT AT s

in trsinn]l Faw menctanarad aomemsta o
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Introduction

Composite bridges are structures thar combine materials such as steel, concrete,
timber or masonry in any combination. In common usage nowadays composite
construction is normally taken to mean either steel and concrete construction or
precast-conerete and insitu-concrete bridges. For this book the scope is limited
to steel-concrete composite structures. Composites is also a term used to describe
modem materials such as glass- or carbon-reinforeed plastics and so on. These
materials are becoming more common but are beyond the scope of this book.
Steel-concrete composite structures are a common and economical form of
construction used in a wide varety of structural types. This book initially
reviews the forms of structure in which composite construction is used, and then
the more common forms of composite construction are considered in more detail.

Compliance with codes and regulations is necessary in the design of a structure
but is not sufficient for the design of an efficient, elegant and economic structure.
An understanding of the structure’s behaviour, what physically happens and how
failure oceurs is vital to any designer; without this understanding the mathematical
equations are a meaningless set of abstract concepts. It is also vital to understand
how the structures are constructed and the effeet this can have on the stress
distribution. One aim of this book is to give an understanding of the behaviour
of composite structures. Examples of designs of composite structures are used
extensively throughout the book. Where possible these examples are based on
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