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(Third Edition)

The first and second editions of the text-book had been published at 2001 and 2003.
The master research students and structural designers appreciate this book
comprehensibly. Before third edition,some statements and errors in this book must be
revised and emended. These contents are as follows.

1. According to Chinese Code for Design of Steel Structures GB 50017-2003 and
T echnical Code of Design of Cold-Formed Thin-Walled Steel Members GB 50018-2002,
some statements are revised, such as in GB 50017-2003 all elastic, elastic-plastic and
plastic web buckling conditions of beams combined flexural bending, shearing force and
local compression are considered but not only one elastic web buckling condition is
considered.

2. According to American National Standard Specification for Structural Steel
Buildings ANSI/ AISC 360-05 LRFD 2005, the stability design method about axial
compression members, beams, plate girders and beam-columns are changed from AISC
LRFD 1999.

3. Some errors in examples must be emended, such as in Example 8.5 of Chapter
8, the flange thickness 16mm is used, but 8mm is used in previous text-books.

4. Some figures not in standardization will be reformed.

5. Tt is necessary to rearrange the page numbers in index.

Author hopes the revised book is more helpful for readers. This text-book used for
teaching purpose also is emphasized on the basis of the fundamental principles and
theory of steel structural stability, those are elastic and elastic-plastic stability theory of
axial compression members, flexural members, beam-columns, unbraced frames and
thin plates.

Readers of the third edition are urged to communicate with the author regarding all
aspects of this look, particularly on identification of errors and suggestions for

improvement.

Chen Ji
Professor of Structural Engineering
School of Civil Engineering
Xi‘an University of Architecture & Technology
Xi‘an China
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(Second Edition)

This book is recommended by Education Ministry Working Office as a graduate
student textbook.Many readers appreciate the first edition of this book comprehensibly.
The research advancement has been recently implemented on the steel structural
stability theory and design which selected in this second edition. These contents are as
follows.

1. In-plane buckling theory and design of unbraced tapered portal frames.

2. Overall in-plane buckling of single-story multi-bay pitched-roof frames side-

sway buckling and snap-through buckling.

3. Overall design method for in-plane stability of frames advanced analysis
method.

4. Stability design of flexural members under combined bending and torsion.

5. Theoretical analysis and design method of single angle under axial compression or
bending moment.

6. Design flow charts on stability capacities of centrally compressed members ,beams
and slender plate girders.

7. New derivation of total flexural torsional potential energy of beams and beam-

columns.

8. Requirements in design earthquake limiting width thickness ratios for
compression plate elements.

9. Interactive buckling of plate elements, section distortional buckling and overall
flexural buckling or flexural-torsional buckling of an axial compression member or beam
and their interactive buckling design. New design method will remove the conventional
effective section design method and adopt the full section direct strength design method.

10. Behavior of beam-to-column connections and stability design of semi-rigid
frames.

Besides the mentioned above,flexural-torsional buckling of open thin-walled axial
compression members with battens by energy method as well as obsolete expressions of
flexural-torsional equivalent slenderness ratios of axial compression member and beam-
column with mono-symmetric section are rejected.

In this book, the stability design methods use Chinese GB 50017-2003 Code for
Design of Steel Structures and GB 50018-2002 T echnical Code of Design of Cold-formed
Thin-walled Steel Structures, American AISC LRFD 1999 Specification for Structural
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Steel Buildings and AISI 1996 Specification for the Design of Cold-formed Steel
Structural M embers,Japanese AlJ 1998 Recommendation for Limit State Design of Steel
Structures,British Standard Structural Use of Steelwork in Building BS 5950 2000 Part
1 Code of Practice for Design-rolled and Welded Sections and BS 5950 1998 Part 5 Code
of Practice for Design of Cold Formed Thin Gauge Sections. This book may be used for
teaching purpose as a graduate student textbook emphasizing on the basis of the
fundamental principles and theory of steel structural stability, those are elastic and
elastic-plastic stability theory of centrally compressed members, flexural members,
beam-columns, unbraced frames and thin plates. The master research students may
obtain the new information of stability theory and design from this textbook. It may also
provide a fresh reference book for teachers, researchers, designers and constructional
engineers.

Readers of the second edition are urged to communicate with the author regarding
all aspects of this book, particularly on identification of errors and suggestions for

improvement.

Chen Ji
Professor of Structural Engineering
School of Civil Engineering
Xi‘an University of Architecture & T echnology
Xi‘an China
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