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Preface for Revised Edition

The first edition of this book is composed of scientific research results,
which have been carried in the author’s reseach group for many years. In
1983 it was used as a teaching notes for postgraduates. A further
fulfillment and amendment were accomplished in 1985. The main idea of
this book was introduced to national and international researchers when
the international conference for concrete filled steel tubular(CFST) struc-
tures was held in the university in 1985. The book entitled“Concrete Filled
Steel Tubular Structures” was formally published in 1987 in order to pro-
mote the application of the structures.

After lots of exeperiments carried out in the auther's group, it was
found out that the concrete inside the steel tube was effectively confined
by the steel tube. The confinement totally changed the behaviors of this
kind of structural elements. The elements behaved approximately as an elas-
tic material under service load, and showed a very large plastic
deformation when failure occured. This not only greatly increased the bear-
ing capacity of the elements, but also the plastic deformation. At the same
time, the behaviors of the concrete inside the steel tube became much
more stable than those of the normal concrete. Therefore, it was concluded
that the behaviors of this kind of structural elements were similar to those
of steel ones, but had a better plasticity and ductility.

In late 70's and early 80's, on basis of large number of observation,
experiments and analysis, the auther suggested that the strength of this kind
of composite material shoud be determined by plastic theory or elastic
strength theory. The ultimate load theory should be used to determine the
bearing capacity for the members under axial compression with and with-
out bending moment if the initial stress and eccentricity were taken into
analytical method, which was suitable for the composite material, was
basically set up.

This book had brought many interests to this kind of structures and
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played a rather important role for promoting the application of the struc-
tures in our country.

It is very cxciting to see CFST structures has been widely used in
many different kinds of buildings all over the country.

As we know it 5 necessary to be persistent for scientists to get to
know and to master the constitutive law of nmew structures, in order to
overcome all the difficulties and even objection. The research carried out
by the author and his research group has never been stopped, even
though a lot of success has been achieved. After continous pursuit and
hard work, another new method was found out to analyse CFST struc-
tures. On basis of lots of exeperimental data, the concrete constitutive
relationship was obtained. The relation was suitable for the analysis of the
concrete within the steel tube. It provieded a ke'y factor for analysis of
CFST elements under different loading conditions with finite element meth-
od. So by finite element method, all the behavior were easy to understand
for the members under axial compression with/without bending moment
and axial tension with/without bending moment.

The method, used for calculating the internal force and stress of the el-
ements by mntegrate geometric characters on basis of the integrate working
behavior of the elements (for exemple: area, moment of inertia and section
module), is not only easy to understand but also has a wvery simple .
calculating formula. It's a new method for research on composite structures
and had lots of difference with the earlier research. The earlier one simply
add up the bearing capacity of steel tube and concrete after seperate analy-
sis on the behavior of the two materials. It's obvious that the new method
will play an important role for the development of this structures.

From 1988, many of our new research results were continously intro-
duced to scientists and arose many interests. In 1991, our results were suc-
cessfully adopted by <« Designing Regulation for Composite Structures
Used for the Main Building of Power Plant DLGJ99—91> published by
former Energy and Resource Ministry, and <« Designing Regulation for Hol-
low Members Used for Electric Transmission Poles DLGI—S11—92> pub-
lished by Liaoning Electric Industry Design Institute. The adoption was an
award to us. It applied our research into practical work without delay.

In 1993, on base of the research results achieved before, the employ-
ment of endochronic theory for concrete inside the steel tube under
arbitary stress states made it possible to understand the behavior of CFST
mcmbers under different loading conditions by finite element mr:tho&ﬁ"l"he
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external load cosidered included compression, bending moment, torsion and
shearing etc. Until then, for the firest time, the United Theory for CFST

members was suggested.

The theory made it possible to express the bearing capacity of CFST
members under any loading conditions with a single formula. This new
theoretical breakthrough has pushed the research to a new stage. On the
whole, according to our scientific research experience, we understand that
there is no end on the road to pursue the scientific truth, everywhere is be-
gining.

Hereby, it should be mentioned that the success of our research in re-
cent years was supportted and assistted by many parties.

Firstly it was financially supported by the National Natural Science
Foundation from 1989 and the support will continue. It's not only a great
glory for theoretical researches of natural science, but also a financially
garanttee for our rescarch work.

Secondly, the support and encouragement from other partits, including
our cooperaticn with companies, have been very helpful for the sucessful
finish of the research work. The author wants to express his
acknoledgement to all of them.

Our work was given a very high assessment by the Inspecting Commit-
tee of the National Natural Science Foundation. Our inspection certificate
says the research has an important scientific value and of international lev-
el(certificate No.16 issued by the Inspecting Committee of National Natural
Science Foundation in 1992).

The author rewrites this book after systemly put in many research re-
sults before 1994, in order to introduce our research to national and
international researchers, to promote the development and application of
this kind of new structures, and to serve the construction of our country.

The author's acknowledgement also goes to the Heilongjiang Science
and Technology PRESS . Their support made it possible for these research
results to be introduced to national and international researchers.

As mentioned above, there 15 no end for scientific research and
application, we are going to do further research on a deeper level and
broader topics. Any suggestion for the book or our research shall be warm-
ly welcomed!

Zhong Shan—tong
Oct.1994
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