post tension slab diagram

post tension slab diagram is an essential tool in the design and construction
of post-tensioned concrete slabs. This diagram visually represents the
layout, placement, and tensioning of tendons within the slab, which are
crucial for enhancing the slab’s structural performance and durability.
Understanding the components and interpretation of a post tension slab
diagram allows engineers, contractors, and construction professionals to
ensure correct installation and optimal load-bearing capacity. This article
delves into the details of post tension slab diagrams, explains their
significance, and provides insights into the design principles, materials,
and benefits of post-tensioned slabs. Additionally, it covers common symbols
and conventions used in these diagrams to facilitate better comprehension and
application in real-world projects.
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Understanding Post Tension Slab Diagrams

A post tension slab diagram is a detailed graphical representation used in
structural engineering to depict the configuration of tendons and
reinforcement within a concrete slab. Post tensioning involves the
application of tension to steel tendons after the concrete has hardened,
significantly improving the slab's strength and flexibility. These diagrams
serve as a guide for the precise placement of tendons, anchorage points, and
stressing sequences, ensuring the slab performs as intended under various
load conditions.

Reading and interpreting post tension slab diagrams require knowledge of
structural design and construction methods. The diagram typically includes
tendon profiles, stressing points, slab thickness, and reinforcement details,
which collectively help maintain the slab's integrity and prevent cracking or
deflection. This understanding is vital for quality control during
construction and for long-term maintenance.

Components of a Post Tension Slab Diagram

A comprehensive post tension slab diagram consists of several key components
that illustrate the slab’s structural framework and tensioning system. These
components ensure that the slab will resist applied loads effectively while
minimizing material use and construction costs.



Tendon Layout

The tendon layout shows the exact placement of steel tendons within the slab.
Tendons are typically arranged in a grid pattern or follow specific load
paths to provide optimal reinforcement. The diagram indicates the direction,
spacing, and profile of these tendons, which can be straight, harped, or
draped depending on the design.

Anchorages

Anchorages are the critical points where tendons are fixed and tensioned. The
diagram marks these anchorage points clearly, detailing their location and
type. Proper placement of anchorages is essential for transferring the
tension forces to the concrete slab effectively.

Slab Thickness and Reinforcement

The slab thickness is indicated to ensure that the concrete can accommodate
the tendons and loads. Additional reinforcement, such as rebar mesh or steel
bars, is often shown alongside tendons to provide extra support and crack
control.

Stress Zones and Load Distribution

Some post tension slab diagrams highlight stress zones and how loads are
distributed across the slab. This information helps in understanding the
structural behavior and guides the tensioning process.

Design Principles of Post Tension Slabs

The design of post tension slabs is governed by several engineering
principles aimed at maximizing structural efficiency and safety. These
principles are reflected in the post tension slab diagram and must be adhered
to during construction.

Load Bearing and Distribution

Post tension slabs are designed to evenly distribute loads over a larger
area, reducing the risk of localized stress and cracking. The tendons are
strategically placed to counteract tensile stresses caused by bending
moments.

Deflection Control

Controlling deflection is a primary concern in slab design. Post tensioning
applies a compressive force that counteracts tensile stresses, limiting slab
sagging and improving serviceability.



Crack Prevention

The tension applied to the tendons helps keep the concrete in compression,
which is critical in preventing cracks. The slab diagram ensures that tendons
cover potential weak spots and high-stress regions.

Durability and Longevity

Designing a post tension slab with proper tendon spacing and profile helps
enhance the slab’s durability by minimizing corrosion risks and structural
deterioration over time.

Materials Used in Post Tension Slabs

The effectiveness of a post tension slab depends heavily on the quality and
suitability of its materials. The diagram indirectly reflects these material
choices by specifying dimensions and tendon characteristics.

Concrete

Concrete used in post tension slabs is typically high-strength and designed
to achieve early strength gain, allowing timely tensioning of tendons. It
must also have good workability and durability properties.

Steel Tendons

Steel tendons are usually made of high tensile strength strands or bars
capable of withstanding significant tension. These tendons are coated or
greased to prevent corrosion and facilitate smooth stressing.

Anchorages and Couplers

Anchorage devices are fabricated from robust materials such as steel to
securely hold the tendons under tension. Couplers may be used to join tendons
if needed and must conform to strict quality standards.

Sheathing and Grout

Sheathing protects the tendons from direct contact with concrete and provides
a pathway for tensioning. Grout 1is injected after tensioning to bond the
tendons with the concrete and protect against corrosion.

Benefits of Post Tension Slabs

Post tension slabs offer numerous advantages over traditional reinforced
concrete slabs, making them a preferred choice in many construction projects.
The post tension slab diagram visually communicates these benefits by
illustrating the innovative tendon system.



¢ Reduced Cracking: Tensioned tendons keep the concrete compressed,
minimizing cracks.

e Longer Spans: Post tensioning allows for longer spans without
intermediate supports, increasing design flexibility.

e Thinner Slabs: The increased strength permits thinner slabs, reducing
material costs and dead loads.

e Improved Load Capacity: Enhanced structural capacity supports heavier
loads safely.

e Faster Construction: Early tensioning and high-strength concrete speed
up the construction process.

e Durability: Proper tensioning and protection improve resistance to
environmental effects and corrosion.

Common Symbols and Notations in Post Tension
Slab Diagrams

Post tension slab diagrams incorporate standardized symbols and notations to
convey detailed design and construction information clearly. Understanding
these conventions is essential for accurately reading and implementing the
diagram.

Tendon Representation

Tendons are often illustrated as lines with arrows indicating the direction
of tensioning. Different line types or colors may distinguish between
straight and harped tendons.

Anchorages and Stressing Points

Anchorages are marked with specific symbols such as circles or squares,
sometimes accompanied by labels identifying the type and stressing sequence.

Dimensions and Spacing

Numerical values indicate tendon spacing, slab thickness, and cover
distances. These measurements ensure proper tendon placement and concrete
coverage.

Load and Stress Indicators

Arrows or shading may show load directions, stress zones, Or areas requiring
special attention during tensioning.



1. Lines with arrows: Tendon paths and tension direction
2. Circles or squares: Anchorage points
3. Numbers: Tendon spacing and slab thickness

4. Shading or hatch marks: Stress zones

Frequently Asked Questions

What is a post tension slab diagram?

A post tension slab diagram is a detailed drawing that shows the layout,
placement, and specifications of post-tensioning ducts, tendons, anchors, and
reinforcement within a concrete slab to ensure structural integrity.

Why is a post tension slab diagram important in
construction?

It is important because it guides contractors and engineers on the exact
placement of tendons and reinforcement, ensuring the slab can withstand
designed loads and stresses while preventing structural failures.

What elements are typically shown in a post tension
slab diagram?

The diagram typically includes tendon layout, anchor locations, cable
profiles, stressing points, concrete thickness, reinforcement details, and
any necessary construction notes or specifications.

How does a post tension slab diagram differ from a
conventional slab reinforcement drawing-?

Unlike conventional slab drawings that show only passive reinforcement bars,
post tension slab diagrams include active reinforcement elements like tendons
and ducts that are tensioned after the concrete cures to improve slab
performance.

Can a post tension slab diagram be used for both
residential and commercial buildings?

Yes, post tension slab diagrams are used in various types of construction
including residential, commercial, and industrial buildings where post
tensioned concrete slabs are employed for their strength and span
capabilities.

What software tools are commonly used to create post
tension slab diagrams?

Common software includes AutoCAD, Revit, Tekla Structures, and specialized



structural design software like PT Designer or Bentley STAAD that supports
post tensioning details.

How are tendons represented in a post tension slab
diagram?

Tendons are typically represented by lines or curves showing their path
within the slab, often annotated with size, length, and stressing force
details, along with anchor and stressing point symbols.

What information is needed to read a post tension
slab diagram correctly?

To read the diagram correctly, one needs understanding of structural symbols,
tendon layout conventions, stress profiles, reinforcement schedules, and the
slab’s structural design requirements.

How does the post tension slab diagram ensure safety
during slab construction?

It ensures safety by providing precise tendon placement and stressing
sequences which prevent slab cracking, excessive deflection, and structural
failure during and after construction.

Are post tension slab diagrams standardized across
the construction industry?

While there are general industry guidelines and standards like ACI and PTI,
the exact format and details of post tension slab diagrams can vary depending
on regional codes, project requirements, and engineering practices.

Additional Resources

1. Post-Tensioned Concrete Slabs: Design and Detailing

This book offers a comprehensive guide to the design principles and detailing
requirements of post-tensioned concrete slabs. It covers the fundamentals of
post-tensioning systems, including tendon profiles and slab behavior under
various loads. Detailed diagrams and case studies help engineers understand
the practical application of design codes and standards.

2. Structural Behavior of Post-Tensioned Concrete Slabs

Focused on the structural analysis and behavior of post-tensioned slabs, this
book explains how tensioning affects slab stiffness, deflection, and
cracking. It includes numerous diagrams illustrating tendon layouts, load
distribution, and stress patterns. Engineers and students can gain insight
into predicting slab performance under real-world conditions.

3. Post-Tensioning Manual: Methods, Materials, and Applications

This manual provides an in-depth examination of post-tensioning techniques,
materials used, and their applications in slab construction. It features
detailed diagrams of post-tension slab layouts, stressing procedures, and
anchorages. The book serves as a practical reference for contractors and
design professionals involved in post-tensioned slab projects.



4. Design of Post-Tensioned Concrete Structures

Offering a broad overview of post-tensioned concrete design, this text
includes dedicated chapters on slab systems with tendon profile
illustrations. It presents design methodologies compliant with international
codes and emphasizes safety and durability. Readers will find clear diagrams
that assist in understanding load transfer and reinforcement placement.

5. Post-Tensioned Slabs: Theory, Design, and Construction

This book bridges theory and practice by detailing the steps from initial
design to construction of post-tensioned slabs. It contains graphical
representations of tendon layouts, stressing sequences, and slab cross-
sections. The practical approach makes it ideal for engineers seeking to
deepen their knowledge of slab post-tensioning.

6. Concrete Slabs with Post-Tensioning: Performance and Detailing
Exploring the performance aspects of post-tensioned slabs, this book
highlights the impact of tendon profiles on slab behavior. It includes
extensive diagrams showing tendon anchorage details and stress distribution
patterns. The text also discusses common challenges and solutions in post-
tension slab construction.

7. Post-Tensioning Techniques in Modern Concrete Construction

This book reviews contemporary post-tensioning methods, focusing on slab
applications and innovations in tendon design. Illustrated with detailed
diagrams of slab tendon layouts and stressing equipment, it is useful for
engineers and construction professionals. The content helps readers keep
abreast of evolving technologies in post-tensioned slabs.

8. Practical Guide to Post-Tensioned Concrete Slabs

Aimed at practitioners, this guide provides step-by-step instructions for
designing and detailing post-tensioned slabs. It contains clear, annotated
diagrams of tendon profiles, stressing procedures, and slab reinforcement.
The book also covers troubleshooting and quality control measures to ensure
successful slab performance.

9. Advanced Analysis and Design of Post-Tensioned Slabs

This advanced text delves into computational methods and finite element
modeling of post-tensioned slabs. It includes complex diagrams illustrating
tendon stress distribution, slab deflection, and load paths. Suitable for
researchers and experienced engineers, the book enhances understanding of
sophisticated design and analysis techniques.
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it. Chapters 2-8 are the notes Dirk Bondy uses to teach Design of Prestressed Concrete Structures at
UCLA and Cal Poly-San Luis Obispo. Chapters 9-13 are design examples that address many of the
decisions faced by practicing engineers on typical projects. Chapters 13-14 cover the art of detailing
and observing the construction of post-tensioned concrete. This knowledge was obtained over many
years of working on our own projects and listening and learning from the the pioneers of
post-tensioned concrete. Chapter 15 covers the slab on grade industry, which represents more sales
of post-tensioning tendons than all other post-tensioning applications combined. Chapter 16
discusses the challenging application of post-tensioning-external post-tensioning.

post tension slab diagram: Recommendations for the design of flat slabs in post tension
concrete using unbonded and bonded tendons FIB - International Federation for Structural
Concrete, 1980-05-01 These recommendations present a guide to the design of two-way spanning,
post-tensioned concrete flat slabs using unbonded or bonded tendons. Recommendations purely
related to the use of unbonded tendons are clearly marked. These recommendations are intended
only for the design of post-tensioned flat slabs in buildings and do not include the use in bridges.
Post-tensioned concrete construction can be defined as unbonded or bonded, depending on whether
the tendon ducts are filled with a cement grout (in order to provide a bonded structure) or whether
the tendons are suitably coated and wrapped or greased and plastic covered (unbonded). While in a
number of countries, (e.g., United States and Canada) economic and construction considerations
have resulted in the selection of unbonded tendons, in other countries the use of the traditional
bonded tendons is favoured, (e.g., Australia). Some of the advantages claimed for the use of
unbonded tendons can be summarized as follows: Extremely low friction values, tendons are fully
protected against corrosion during construction, maximum possible tendon drape due to the small
diameter of the tendon; this is of major importance in slender structures such as flat plates, simple
and fast placement of the tendons, avoidance of grouting operations. When tendons are grouted
after stressing the claimed advantages are particularly that the bond between the concrete structure
and the tendons increases the ultimate strength and less reliance is placed on the long-term
adequacy of the anchorage.

post tension slab diagram: Design of Slabs-on-ground ACI Committee 360, American
Concrete Institute, 2006

post tension slab diagram: Design of Post-tensioned Slabs Post-Tensioning Institute, 1977

post tension slab diagram: Design and Construction of Concrete Floors, Second Edition
George Garber, 2006-06-30 Concrete floors still form one of the most common structural elements in
construction today. This book provides an introductory guide to the design and construction of
concrete floors. It is aimed at designers, civil and structural engineers, contractors and engineering
and architectural consultants.

post tension slab diagram: Building Code Requirements for Structural Concrete (ACI
318-05) and Commentary (ACI 318R-05) ACI Committee 318, 2005

post tension slab diagram: Post-tensioning in Buildings fib Fédération internationale du
béton, 2005-01-01 The development of prestressing technology has constituted one of the more
important improvements in the fields of structural engineering and construction. Referring
particularly to post-tensioning applications, it is generally recognized how it opens the possibility to
improve economy, structural behaviour and aesthetic aspects in concrete solutions. In spite of the
simplicity of its basic concepts and well-known advantages, the application extent of post-tensioning
solutions cannot be considered harmonized in the different areas and structural applications. In fact,
for various reasons, it appears that the potential offered by prestressing is far from being fully
exploited, especially in building structures field. In many cases where post-tensioning would provide
a visibly superior solution, it happens after all that a more conventional non-prestressed solution is
often selected. The main objective of this fib Technical Report is therefore to show the benefits of
using post-tensioning for the more common practical applications in concrete buildings. The
document is mainly addressed to architects, contractors and owners. It is also drafted with the goal
of motivating building designers to use post-tensioning: basic design aspects related to prestressing




effects and design criteria are summarized and conceptual design aspects are emphasized. A set of
practical examples is presented, showing the adopted solutions and their advantages when meeting
the requirements of specific problems. The selected examples were precisely not chosen because
they are outstanding structures. As a matter of fact, post-tensioning principles and technology can
be used in any structure, independently of its importance, covering a wide range of building
structural applications, improving the structure quality and promoting concrete as a structural
material. The advantages of using post-tensioning, concerning structural behaviour, economy,
detailing and constructive aspects, are illustrated by the presentation of several existing structures,
most of them designed by Working Party members. General design calculations are not presented,
but design results showing the improvement in structural behaviour are illustrated.

post tension slab diagram: Concrete Slab Design Guide: Engineering and Practical
Considerations Pasquale De Marco, 2025-04-27 Concrete slabs are essential structural elements in
a wide range of construction projects, from residential buildings to industrial facilities. This book
provides a comprehensive guide to concrete slab design, covering the fundamental principles,
practical considerations, and latest advancements in the field. With its clear explanations, detailed
illustrations, and real-world examples, this book is an invaluable resource for engineers, architects,
contractors, and students alike. Whether you are designing a new slab or evaluating an existing one,
this book will equip you with the knowledge and tools you need to ensure a successful project
outcome. Inside this book, you will find: * A thorough understanding of concrete slab behavior and
structural analysis methods * Comprehensive coverage of reinforcement strategies, including bar
placement, spacing, and detailing * In-depth exploration of foundation design for concrete slabs,
including soil-structure interaction and settlement analysis * Detailed guidance on joint design and
detailing to control cracking and ensure structural integrity * Practical insights into construction
practices, including concrete mix design, placement, and curing techniques * A comprehensive
overview of sustainability considerations in concrete slab design, including energy efficiency and
green building strategies * Case studies and examples of innovative slab systems and emerging
technologies that are transforming the industry This book is an essential reference for anyone
involved in the design, construction, or maintenance of concrete slabs. With its comprehensive
coverage and practical approach, it is the ultimate guide to designing concrete slabs that are both
structurally sound and cost-effective. If you like this book, write a review on google books!

post tension slab diagram: Design Applications of Raft Foundations ]. A. Hemsley, 2000
This book examines alternative design procedures for plain and piled raft foundations. It explores
the assumptions that are made in the analysis of soil - structure interaction, together with the
associated calculation methods. The book gives many examples of project applications covering a
wide range of structural forms and ground conditions.

post tension slab diagram: Code Requirements for Environmental Engineering Concrete
Structures (ACI 350-01) and Commentary (ACI 350R-01) ACI Committee 350, American Concrete
Institute, 2001 Standards for tests and materials - Durability requirements - Concrete quality,
mixing, and placing - Formwork, embedded pipes, and construction and movement joints - Details of
reinforcement - Analysis and design general considerations - Strength and serviceability
requirements - Flexure and axial loads - Shear and torsion - Development and splices of
reinforcement - Two-way slab systems - Walls - Footings - Precast concrete - Composite concrete
flexural members - Prestressed concrete - Shells and folded plate members - Strength evaluation of
existing structures - Special provisions for seismic design - Structural plain concrete.

post tension slab diagram: Structural Analysis and Design of Tall Buildings Bungale S.
Taranath, 2011-10-18 As software skills rise to the forefront of design concerns, the art of structural
conceptualization is often minimized. Structural engineering, however, requires the marriage of
artistic and intuitive designs with mathematical accuracy and detail. Computer analysis works to
solidify and extend the creative idea or concept that might have started out as a sketch on the back
of an envelope. From Sketches on the Back of an Envelope to Elegant, Economical Buildings—The
Art of Structural Conceptualization Bridging the gap between the conceptual approach and




computer analysis, Structural Analysis and Design of Tall Buildings: Steel and Composite
Construction integrates the design aspects of steel and composite buildings in one volume. Using
conceptual thinking and basic strength of material concepts as foundations, the book shows
engineers how to use imperfect information to estimate the answer to larger and more complex
design problems by breaking them down into more manageable pieces. Written by an accomplished
structural engineer, this book discusses the behavior and design of lateral load-resisting systems;
the gravity design of steel and composite floors and columns; and methods for determining wind
loads. It also examines the behavior and design of buildings subject to inelastic cyclic deformation
during large earthquakes—with an emphasis on visual and descriptive analysis—as well as the
anatomy of seismic provisions and the rehabilitation of seismically vulnerable steel buildings.
Intuitive Techniques for Construction and Design The book covers a range of special topics,
including performance-based design and human tolerance for the wind-induced dynamic motions of
tall buildings. It also presents preliminary analysis techniques, graphical approaches for determining
wind and seismic loads, and graphical aids for estimating unit-quantity of structural steel. The final
chapter deals with the art of connection design. Forty case studies—from New York’s Empire State
Building to Kuala Lumpur’s Petronas Towers—highlight the aspects of conceptualization that are key
in the design of tall and ultra-tall buildings. A comprehensive design reference, this book guides
engineers to visualize, conceptualize, and realize structural systems for tall buildings that are
elegant and economical.

post tension slab diagram: CONCRETE Innovations in Materials, Design and Structures FIB -
International Federation for Structural Concrete, 2019-05-27 This Proceedings contains the papers
of the fib Symposium “CONCRETE Innovations in Materials, Design and Structures”, which was held
in May 2019 in Krakow, Poland. This annual symposium was co-organised by the Cracow University
of Technology. The topics covered include Analysis and Design, Sustainability, Durability,
Structures, Materials, and Prefabrication. The fib, Fédération internationale du béton, is a
not-for-profit association formed by 45 national member groups and approximately 1000 corporate
and individual members. The fib’s mission is to develop at an international level the study of
scientific and practical matters capable of advancing the technical, economic, aesthetic and
environmental performance of concrete construction. The fib, was formed in 1998 by the merger of
the Euro-International Committee for Concrete (the CEB) and the International Federation for
Prestressing (the FIP). These predecessor organizations existed independently since 1953 and 1952,
respectively.

post tension slab diagram: Heavy Water Components Test Reactor H. W. Bellas, 1961

post tension slab diagram: Concrete Floors and Slabs Ravindra K. Dhir, Moray D. Newlands,
T. A. Harrison, 2002 Concrete is a global material that underwrites commercial wellbeing and social
development. There is no substitute that can be used on the same engineering scale and its
sustainability, expolitation and further development are imperatives to creating and maintaing a
healthy economy and environment worldwide. The pressure for change and improvement of
performance is relentless and necessary. Concrete must keep evolving to satisfy the increasing
demands of all its users.

post tension slab diagram: Prestressed Concrete N. Rajagopalan, 2005 This book deals
fundamentally with the basic philosophy, principles and the application of prestressing in structural
elements. It also covers the detailed engineering of the structural elements with prestressing forces
in terms of analysis and design. Different systems of prestressing, losses in prestressing and
evaluation of capacity of prestressed concrete sections in flexure, shear and torsion, the force flow
due to prestressing at anchorage zones, the time dependent effects due to creep and shrinkage of
materials are explained. The design of prestressed concrete elements is covered with a holistic
concept. In case of indeterminate structures, the effect of prestressing while satisfying the
compatibility conditions has been clearly explained. The necessary philosophy and the design
procedures of partially prestressed elements have been specifically dealt with. Accepted National
and International Code provisions for design of prestressed concrete elements under the effect of




the various loads have been elaborately discussed with worked out examples.

post tension slab diagram: Report No. FHWA-RD. United States. Federal Highway
Administration. Offices of Research and Development, 1980

post tension slab diagram: Design of post tensioned slabs and foundations FIB - International
Federation for Structural Concrete, 1998-05-01

post tension slab diagram: Concrete Segmental Bridges Dongzhou Huang, Bo Hu, 2020-01-11
Segmental concrete bridges have become one of the main options for major transportation projects
world-wide. They offer expedited construction with minimal traffic disruption, lower life cycle costs,
appealing aesthetics and adaptability to a curved roadway alignment. The literature is focused on
construction, so this fills the need for a design-oriented book for less experienced bridge engineers
and for senior university students. It presents comprehensive theory, design and key construction
methods, with a simple design example based on the AASHTO LRFD Design Specifications for each
of the main bridge types. It outlines design techniques and relationships between analytical
methods, specifications, theory, design, construction and practice. It combines mathematics and
engineering mechanics with the authors’ design and teaching experience.

post tension slab diagram: Very Early Post-tensioning of Prestressed Concrete Pavements ].
Scott O'Brien, Ned Hamilton Burns, B. Frank McCullough, 1985

post tension slab diagram: Design Guide for Prestressed Concrete Long-segment Bridge
Girders William Leo Gamble, 1979
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