1oBECEGSEUS FRE-STRESSED CONCRETE STRUC TURES 30035100
OBJECTIVES:

e To learn the principles, materials, methods and systems of prestressing

e To know the different types of losses and deflection of prestressed members

e To learn the design of prestressed concrete beams for flexural, shear and tension and to
calculate ultimate flexural strength of beam

e To learn the design of anchorage zones, composite beams, analysis and design of continuous
beam

e To learn the design of water tanks

UNIT I 9
Introduction — Theory and Behaviour: Basic concepts — Advantages — Materials required — Systems and
methods of prestressing — Analysis of sections — Stress concept — Strength concept — Load balancing
concept — Effect of loading on the tensile stresses in tendons — Effect of tendon profile on deflections —
Factors influencing deflections — Calculation of deflections — Short term and long term deflections - Losses
of prestress — Estimation of crack width

UNIT 1 9
Design : Flexural strength — Simplified procedures as per codes — strain compatibility method — Basic
concepts in selection of cross section for bending — stress distribution in end block, Design of anchorage
zone reinforcement — Limit state design criteria — Partial prestressing — Applications.

UNIT HI 9
Circular Prestressing: Methods of circular prestressing — types classifications - merits and demerits —
effects - Design of prestressed concrete tanks — Poles and sleepers —Applications.

UNIT IV 9
Composite Construction : Various types of composite construction - beams and columns —Analysis for
stresses — Estimate for deflections — Flexural and shear strength of composite members

UNIT V 9
Pre-Stressed Concrete Bridges : General aspects —Methods of pretensioning —methods of post tensioning-
pretensioned slabs- pretensioned bridge decks — Post tensioned prestressed bridge decks — Principles of
design only.

TEXT BOOKS:
SI.No | Title of Book Author of Book | Publisher Year of
Publishing
Tata McGraw Hill
1 Prestressed concrete Krishna Raju N Company, New 2012
Delhi
Oxford and IBH
2 Prestressed concrete Mallic S.K. and publishing  Co. 2010
Gupta A.P., PVt. Ltd.




REFERENCES:

SI.No Title of Book Author of Book Publisher Year of
Publishing
Arnold Heinimen,
1 Modern prestressed concrete | Ramaswamy G.S | New Delhi 2003
design
Raymond lan
2 Design of prestressed concrete | Gilbert and Neil CRC Press 2004
Mickleborough
McGraw
3 Plant Cast precast and | David.A. Hill,New 2003
prestressed concrete — A | Sheppard, Delhi.
design guide William.R..and
Philips
WEBSITES:
> http://www.icivilengineer.com
> http://www.engineeringcivil.com/
> http://www.aboutcivil.com/
> http://www.engineersdaily.com
> http://www.asce.org/
> http://www.cif.org/
> http://icevirtuallibrary.com/
> http://www.ice.org.uk/
> http://www.engineering-software.com/ce/
COURSE OUTCOMES

On completion of the course, the students will be able to:

Design continuous beams.
design water tanks

Design a pre-stressed concrete beam accounting for losses.
Design the anchorage zone for post tensioned members.
Design composite members.
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16BECES8EQ5 / PRE-STRESSED CONCRETE STRUCTURES
LECTURE PLAN

Number of credits : 3

Contact hours : 4 hours per week
Lecturer : V.Johnpaul
S.No | Period/ Topics Units | T(Book) | Page No
Hours
UNIT-1 INTRODUCTION
1 1 Basic concepts — Advantages 1 Tl
2 1 Materials required — Systems and methods T1
of prestressing
3 1 Analysis of sections — Stress concept — T1
Strength concept — Load balancing concept
4 1 Effect of loading on the tensile stresses in T1
tendons — Effect of tendon profile on
deflections
5 1 Factors influencing deflections — Calculation Tl
of deflections
6 1 Short term and long term deflections - T1
Losses of prestress
7 1 Estimation of crack width Tl
Total

UNIT-11 DESIGN

8 1 Flexural strength — Simplified procedures as 2 Tl
per codes

9 1 strain compatibility method — Basic Tl
concepts in selection of cross section for
bending

10 1 stress distribution in end block, Design of T1
anchorage zone reinforcement

11 1 Limit state design criteria — Partial T1
prestressing

12 1 Applications. T1

Total

UNIT 11l CIRCULAR PRESTRESSING




13 2 Methods of circular prestressing 3 T1
14 2 types classifications - merits and demerits T1
calculation
15 1 effects - Design of prestressed concrete T1
tanks
16 1 Poles and sleepers —Applications. T1
17
UNIT IV COMPOSITE CONSTRUCTION
18 1 Various types of composite construction 4 T1
19 1 beams and columns T1
20 1 Analysis for stresses T1
21 1 Estimate for deflections Tl
22 1 Flexural and shear strength of composite T1
members
UNIT V- PRE-STRESSED CONCRETE BRIDGES
23 1 General aspects 5 T1
24 1 Methods of pretensioning —methods of post T1
tensioning
25 1 pretensioned slabs- pretensioned bridge T1
decks
26 1 Post tensioned prestressed bridge decks T1
27 1 Principles of design only T1
Total
TEXT BOOKS:
SINo | Title of Book Author of Book | Publisher Year of
Publishing
Tata McGraw Hill
1 Prestressed concrete Krishna Raju N | Company, New Delhi 2012
Oxford and IBH
2 | Prestressed concrete Mallic S.K. and | publishing  Co. 2010
Gupta A.P., Pvt. Ltd.




SI.No Title of Book Author of Book Publisher Year of
Publishin
g
Arnold
1 Mo_dern prestressed concrete Ramaswamy | Heinimen, New 2003
design G.S | Delhi
Raymond lan
2 | Design of prestressed Gilbert and CRC Press 2004
concrete Neil
Mickleboroug
h
McGraw
3 | Plant precas an | David.A. Hill,Ne 2003
Cas t ~ d | Sheppard, w Delhi.
t concrete A | William.R..an
prestressed d Philips
design
guide
WEBSITES:
> http://www.icivilengineer.com
> http://www.engineeringcivil.com/
> http://www.aboutcivil.com/
> http://www.engineersdaily.com
> http://www.asce.org/
> http://www.cif.org/
> http://icevirtuallibrary.com/
> http://www.ice.org.uk/
> http://www.engineering-software.com/ce/
COURSE OUTCOMES

On completion of the course, the students will be able to:

design water tanks

Design a pre-stressed concrete beam accounting for losses.
Design the anchorage zone for post tensioned members.
Design composite members.
Design continuous beams.



http://www.icivilengineer.com/
http://www.engineeringcivil.com/
http://www.aboutcivil.com/
http://www.engineersdaily.com/
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http://www.cif.org/
http://icevirtuallibrary.com/
http://www.ice.org.uk/
http://www.engineering-software.com/ce/
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