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PREFACE

Lasge span shells are mainly used for roofs with large span.
In construction, pipelines used widely are closed cylindrical shell
atructures, cylindrical water and gas tanks are shells supported on
bottom. The tank of water tower constituted from dome (iop), cy-
iindrical shell (lateral wall) and inverted conical shell (bottom) is
often used. In China, the shallow shells with double-curvatuie are
sometimes constructed for dam gates. For the separate footings of
chimney and columns are gometimes made of sghells, such as conic
or twisted shell, M-typed composite shell or composite of deme
and conlc shells. Though this book eXpounds shell structures for
roofs, yet Introduces also the general calculation of shells. Tke
approximate calculation method for cylindrical shells, proposed by
the author, is not only more simple than that by USSR Prof. Viasov,
but can also be used to calculate the intermediate shells un-
able to be calculated by using Viasov’s method. Of course it can
be used for folded shells. The direct finite-difference method for
the internal forces in shallow shells with double curvature, proposed
algo by the author, is not only more simple than the general dif-
ference method for stress function, but can also reduce the accumu-
lation of erfors, especially it is more convenient to be used in the
calculation for lincarly (including uniformly) distributed load cases
(In this time the constant terms in the group of linear equations
are all equal to zero), such as for the gate structures subjected toO
hydraulic pressure.

This book is divided into six chapters among which the second
onc introduces the fundamental formulas in general form derived by
means of using differential geometry, they can be conveniently
used for various kinds of shell. This book expounds mainiy the
structures of cylindricel shells, shallow shells with double curva-
ture and domes, used more widely in practice. For the fundamental
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formulas of these shells can be written out from those in general
form by using differeniial geometry, but for ihe convenience’s sake
of being learned and refe:red by the readers unfamiliar with differ-
ential geometry,these formulas arc also derived by using the genctal
method given in ciasticity books. The calculation methods listed
in China “Design and Caiculation Specifications for Reinforced Con-
crete Sheil Structures of Rocfs and Floors, BIGi6-65 (trial edition)”
are introduced mainly, but some other methods are also given.
This book discusses only the calculations of thin shells and does not
deal with those of thick sheiis, For integrating with practice, in
this book, some design essentials are given shortiy following the
presceripts in “Specifications”.

The first draft of this book was written in the sixties, in the
eighties, revisions and supplements were made for mimeographing to
be used as the text of elective course for post graduates. In that
time the author was in Kunming, so the checking work was under-
taken by Doctoral students, Mr. Cao Zhengliang and Mr. Zhu Dun
(now, Dr. Cao is Assoc.Prof. of Southeast University, Dr. Zhu is
Assoc.Prof.of Wuhan University of Hydraulic and Electric Engineer-
ing) when both of them had not learned this course, but did their
best to finish this work in the case of very many mathematical no-
tations. The mimeographed material is used for publishing after re-
vising and simplifying (canceiling some other calculation methods
which made up 1/5-1/4 of the total original draft), and some supple-
ments are also made,such as the mechanical mechanisms for the three
kinds of shell and the original materials of checking stability., Be-
sides, Assoc. Prof. Dr. Lu Qin of our division was asked to make
the computer program of direct difference method for the internal
forces in shallow shells. It should also be pointed out that in 1986 »
Senior Eng. Mr. Zhang Fuzhi of our division had made the work of
preliminary simplification, old man Mr. Li Yinong gave the help in
tracing all illustrations, Ms. Tai Kouxia in finishing the pre-
paration for publishing, Southeast University Press in publishing
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this book, the Editor Mr. Zhang Xinjian in checking carefully and
the 3rd Press of Wujin County in typesetting and printing meticu-
lously. The author wishes to express his heartfelt gratitude to all
the related persons mentioned above,

This book points out the similarities and differences of the
formulas suggested by different authors, some de;ivation and ex-
plapation are made following the personai views of the author,

The mistakes in this book are expected to be criticized.

Ding Dajun
May 1991 at Southeast University-
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