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Prestressed concrete is a remarkable structural technique that combines the
benefits of both concrete and steel to create structures that can withstand heavy
loads while remaining highly durable. In this article, we will explore the design

principles of prestressed concrete according to Eurocode, a set of European
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standards that define the requirements for the design and construction of

structural concrete elements.

Understanding Prestressed Concrete

Prestressed concrete is a technique that introduces internal stresses within the
concrete before it is subjected to external loading. These internal stresses
counterbalance the external forces, leading to reduced tensile stresses in the
structural elements. This characteristic makes prestressed concrete ideal for

constructions such as bridges, high-rise buildings, and parking garages.
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The Eurocode Approach

Eurocode, also known as "EN 1992-1-1: Eurocode 2," provides guidelines for the
design of concrete structures, including prestressed concrete. This code aims to
ensure the safety, durability, and aesthetic aspects of the structures while

considering the effects of loads, material properties, and structural behavior.

Main Principles of Prestressed Concrete Design to Eurocode

1. Determining the Design Life
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Prestressed concrete structures have a design life specified for their intended
purpose. This helps engineers select the appropriate design parameters and
materials to ensure the longevity of the structure. Eurocode provides guidelines
for estimating the design life based on factors such as exposure conditions and

maintenance considerations.

2. Strain Compatibility

The design of prestressed concrete requires careful consideration of the
compatibility between the prestressing steel and the concrete. Eurocode specifies
limits for the strains in both the prestressing steel and the concrete to prevent

excessive cracking or deformations.

3. Load Effects and Combinations

Eurocode outlines the methods for determining the effects of different types of
loads on prestressed concrete structures. These loads include dead loads, live
loads, wind loads, and various environmental factors. The code also provides

combinations of these loads to be considered during design.

4. Flexural Design

Flexural design is a critical aspect of prestressed concrete design. Eurocode
provides guidelines for calculating the ultimate and serviceability limit state
moments, taking into account the prestress force, the geometry of the structure,

and the material properties.

5. Shear Design

Ensuring proper shear resistance is crucial in prestressed concrete structures.
Eurocode offers detailed procedures to calculate the required shear
reinforcement, taking into account the effects of prestress and transverse

reinforcement.



6. Deflection Control

Eurocode provides specifications to control excessive deflections in prestressed
concrete elements. These specifications aim to ensure that the structural
elements do not exceed the permissible limits under serviceability loads,

maintaining the stability and functionality of the structure.

7. Durability

Prestressed concrete structures are designed to have a long service life, and
durability is a crucial factor in their design. Eurocode sets requirements for
concrete cover, concrete quality, and prestressing steel properties to guarantee
the durability of the structure, considering environmental conditions and exposure

classes.

The design of prestressed concrete to Eurocode involves several intricate
principles and considerations. Understanding these principles is vital to ensure
the structural integrity, safety, and long-lasting functionality of prestressed
concrete elements. By adhering to the guidelines provided in Eurocode,
engineers and designers can confidently create robust and aesthetically pleasing
prestressed concrete structures that meet the highest standards of quality and

performance.
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The design of structures in general, and prestressed concrete structures in
particular, requires considerably more information than is contained in building
codes. A sound understanding of structural behaviour at all stages of loading is
essential. This textbook presents a detailed description and explanation of the
behaviour of prestressed concrete members and structures both at service loads
and at ultimate loads and, in doing so, provide a comprehensive and up-to-date

guide to structural design.

Much of the text is based on first principles and relies only on the principles of
mechanics and the properties of concrete and steel, with numerous worked
examples. However, where the design requirements are code specific, this book
refers to the provisions of Eurocode 2: Design of Concrete Structures and, where
possible, the notation is the same as in Eurocode 2. A parallel volume is written to
the Australian Standard for Concrete Structures AS3600-2009.

The text runs from an to the fundamentals to in-depth treatments of more
advanced topics in modern prestressed concrete structures. It suits senior
undergraduate and graduate students and also practising engineers who want
comprehensive to the design of prestressed concrete structures. It retains the
clear and concise explanations and the easy-to-read style of the first edition, but
the content has been extensively re-organised and considerably expanded and
updated. New chapters cover design procedures, actions and loads; prestressing
systems and construction requirements; connections and detailing; and design
concepts for prestressed concrete bridges. The topic of serviceability is

developed extensively throughout.
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All the authors have been researching and teaching the behaviour and design of
prestressed concrete structures for over thirty-five years and the proposed new
edition of the book reflects this wealth of experience. The work has also gained
much from Professor Gilbert active and long-time involvement in the development

of standards for concrete buildings and concrete bridges.
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