REEIXRFHERFALS

ETR T H U1
EHWEEH AR

MODELLING
TRANSFORMATION
AND OPTIMIZATION
NEW DEVELOPMENTS
OF STRUCTURAL
SYNTHESIS METHOD

x & ¥ T X % B MK



KEBTRFHRERMR 96 £

B - i - LA
— &SSP RE
Wk F |

AZEHETKRFHBA



E-RZEEE (CIP)HE

H - AW - RI—SHESTEFER/BARE . —KE:
KEE T K% iR, 1996. 12

CKEHETRKEHBEZRAE 96 %)

ISBN 7-5611-1267-X

1.8 1. B 1. 8% - BRRHH-RERR V. TU318
o [ i A P 548 CIP BB B (96)58 09769 5

KEBTRKEREFERLAH 96 %
¢ K3 KR A A
—— A TR R
Pﬁfozk *

kﬁ&lk#ﬂi’ﬁﬁﬂiﬂﬁﬁﬁ
CKERBRAKN  ERBUERT 116024)
x%xsx#mmrmm

FFa . 850X 1168 1/32 Ensk 14.375 F¥.: 356 TF
4
1996 fE 12 A1 /R 1996 4 12 A% 1 KEIR
B g . 1— 3000
BT MR JTRERH FAERST: B O
it HER
ISBN 7-5611-1267-X —




A< 45 i il i

B % B % # ¥ % =
KEBTRE¥FERERMBES

Publication of the book is f inanced by

The National Natural Science Foundation of
China
and
The Publishing Academic Works Foundation
of the Dalian University of Technology



FF

Sb¥5 R A E KA # 32 HiE 20 F 4 T AL AL R T HR
PHR LAY Rk, BT TFEERK, LETFHREREZ, T
ERTEREO AL ARBARHE.

HE b TAHELT EGAR ,9RA¥, AL LD 7 B
HE )RR koM AETENEALALTEP LR
HARBAHCNREGREZE, AR R TRIAFOLRF
FrEAHLET T ITAE;X S8, XEXTHEREELHY
TR -FHHAR.

X FO¥GEM AP AEFAFTERG AL, B FRR T
1% % 7 ik 69 s BV R R SN AL R T ARBH T R 45, R R
Wk — KM — RN, A— R LR MR E T
B, Pl S AREAHBEHNLEBETHEFREASKILE
M, Lo B HE FRY 4L, #de A Templeman 7 i A& & A
BEFESHRN, KM FHE —RRLER)BRG LA, R
th AR ¥ AAFE B % AT & 8K 4 3 4L 49 35 4 4L (Homoge-
nization) 7 ik A F W B =2 4., Bt He & R b # sk e AL
“Hrs” “RBTHMA, R4 0-1 BT R MA[0,1]4 4
EHTEEOABRE  ETHEMHEHIA X ROBEL(ERE
W) fe P AHBEEAGE S REMD T AL R A, XLAALEK, R
WA EABARDERN, EMX—¥ihet S TRGEH, LR
FOFREFRARKLLGHONTRRIERN . ALBRTAMR
ABRE AT EXRA T, TRARMGZRAHITALHELT X



*2- B BB R —HHEETENER

ARARXZ B TUREH BT, EHELBRTHAREAXE
IHTHBRAEEA AR AR, FREANRLEHY
ARk,

WERHABG—FRT —BAk, EEARFLIAL
MR E B AL, & TelARFR, Ak £ MR, LeAT
ERAF ARG, BEERTF RGOS L HREL, LRAH
¥,

A4 AL TR 60 FRURAZ N EFHRE,
eeAil TEEXRELGEE. THTRIENF HFPHTR
WAEFEEH FESANRRAN R, ARARLET . FEEA
M, MRAZERSFFPRAEZKORBAARETHFH ).

EFXk&RIX¥



PREFACE

It is a great pleasure and a considerable honour for me to be
invited to contribute a preface to this book. Dalian University of
Technology has a worldwide reputation as a centre of excellence
in computational mechanics; in the area of structural optimiza-
tion with which this book is concerned there can be no doubt that
Dalian University of Technology is China’s top institution, and is
the best by a very large margin. I would like to use this opportu-
nity to pay tribute to the emergence of Dalian University of
Technology’s structural optimization research into the glare of

international recognition.

Structural optimization has its scientific origins in the last centu-
ry and has been the subject of major restarch, development and
application since the early 1960s. It has benefited from a steady
flow of new concepts and ideas over the past thirty years, all of
which have contributed to the continuing high level of research
and industrial interest in the subject area. My own interest in
structural optimization dates from the mid-1960s when, as a PhD
student, the possibilities of using computers to improve the
structural design process first became apparent to me. I did not

realise at that time that my involvement with structural opti-
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mization would be the lifelong activity that it has turned out to

be.

For me the founding fathers of structural optimization were peo-
ple such as Michell, Hemp, Prager, Livesley, Schmit and
Moses, all of whom worked in Europe or the USA. Throughout
the 1960s and 1970s the centre of gravity of structural optimiza-
tion research seemed to be located somewhere in the Atlantic
Ocean midway between the USA and Europe. It was not until
the early 1980s that I first became aware of Chinese interest in
structural optimization. My first encounter with this arose almost
casually as a result of a telephone call I received from Professor
O. C. Zienkiewicz of Swansea University who had a couple of vis-
iting Chinese academics whom he thought I might like to enter-
tain on a day trip to Liverpool. Arrangements were made for a
visit and in due course I met in my office in Liverpool Professor
Qian Lingxi and Professor Cheng Gengdong. At the time of their
visit their names and the name of their institution meant nothing
to me; even the name of the city they came from, Dalian, was

unknown to me.

It was therefore a considerable surprise to me to realise that
these Chinese visitors knew as much, if not more, about struc-
tural optimization than I did, and had a flourishing research
group in structural optimization which was larger than any exist-
ing groups in Europe or the USA at that time. For me, that
meeting was rather like discovering that the water molecule had

three hydrogen atoms instead of the conventionally-assumed
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two. The centre of gravity of structural optimization activity

suddenly moved to incorporate the new, Chinese dimension.

That meeting resulted in a long-standing research association
which I have had with Dalian University of Technology. I quick-
ly learned to respect the very high academic quality, not only of
Professors Qian Lingxi and Cheng Gengdong, but also of other
members of their research group, Zhong Wanxie, Sui Yimkang,
Li Xingsi, and of the many staff members and students who sub-
sequently spent time with me in Liverpool as research associates.
The constant factor which has made all the interactions and col-
laborations with Dalian so rewarding for me has been the maturi-
ty of the research ideas they have put forward. So much research
consists of incrementally edging forward the well-delineated
boundary of a topic. Whilst this can be rewarding and satisfying
work it is seldom exciting. For me and for my colleagues in
Dalian the excitement of research comes from trying to think dif-
ferently about a whole research area, attempting to radically
innovate rather than to gently edge forward. Of course, this
does not always succeed, but the attempt is always exciting and

even the failures create new insights.

The flavour of this radical approach to thinking comes across in
the present book by Professor Sui Yunkang. He has not written
a standard, conventional textbook on structural optimization of
which many are now available. Instead, he has presented a very
personal approach to the development of structural synthesis

methods. This book clearly demonstrates that Professor Sui has
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continued the traditions established by Professor Qian and others
and that the standards of excellence which I saw in Dalian Uni-
versity of Technology during the 1980s are being maintained and
enhanced during the 1990s. This book should ensure that they
flourish well into the 2000s.

Professor A B Templeman

Anda Templeman

R /REHBRERMMHEAY LAREME, HRRE(T
BRI ES)
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