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After Wangcang East-river Bridge was built in 1990 in Sichuan Province, the applications of con-
crete-filied steel tubular (CFST)arch bridges have been made more and more in recent years.
The works of design, construction, supervision and scientific research of such bridges have
been taken early in 1993 in Fuzhou University. We have designed eight CFST bridges in Fujian
province, such as Fuging Yurong Bridge , Anxi Mingxuan Bridge, Fuan Quanyi Bridge and Minging
Shitanxi Bridge and Xianyou Lanxi Bridge etc,and supervised the construction of three bridges
among them and made static load test after the bridges had been built. We have fulfilled the
scientific research works such as{Research of the structure behavior of CFST arch bridge)—
one of Fujian natural science foundation items;{ Experimental study of Shitanxi CFST archbridge
with great span in national highway 316)for Fujian Science Committee;{Test of Fuzhou Jiefang
Bridge under truck-load)for construction committee of Fuzhou and {A photo-elastic test and the
finite element analysis of local stress in concretion of arch-impost of Shenzhen Beizhan Bridge)
for Shenzhen Construction committee. We have gained great achievements on aspects dealt
with structure behavior, the ultimate capacity in place, stabilization out of place and stress of
temperature etc.{Research of the structure behavior of CFST arch bridge)has gained the sec-
ond-prize of Fujian Technology Advancement in 1998. All these are the fruits of intelligence of
collection , which have cost the industrious work and painstaking effort of all the teachers in the
field of structure engineering in Fuzhou University.
Based on the applications and researches listed above, the author has collected a large number
of data, and began to give lessons on the applications and theoretical researches of CFST arch
bridges to the undergraduates and postgraduates in this field. There is no such book on CFST
arch bridges at present. Thus,with the encouragement and support from many parties, and with
the effort in about two years, the author enriched the lectures and made them systemic and fi-
nally finished this very book.
The book is divided into eight chapters.
The first chapter is “brief introduction of CFST”. Summary of the developments of such struc-
tures is made, and the basic performance, classification and materials of such structure are in-
troduced also.
The second chapter is “basic calculation theory of CFST” . Three system infos, which have more
effect in our country at present, are introduced contrasting with the relative codes. It is helpful
for the readers to catch on and apply neatly the basic theory of the component of CFST mem:-
bers.
The third chapter is “the applications and developments of CFST in arch bridges” . The develop-
ment history of the arch bridges, the inevitability and rationality of the applications of the CFST
1



in arch bridges and the general situation of the applications of CFST arch bridges in our country
are introduced briefly. Some representative examples of such bridges will be selected to make
more detailed introduction. in the selection, there are the type, quarter distributing, design sec-
tion,and erection method etc that shoule be considered, and the examples must be finished
ones.
The forth chapter is“struture and construction of CFST arch bridges” . Because of the improve-
ment of the strength of materials and convenience of erection, CFST arch bridges have strong
representation ability compared with the traditional arch bridge of masonry and reinforced con-
crete. CFST arch bridges almost involve all the types of masonry arch bridges, reinforced con-
crete arch bridges and steel arch bridges, and develop into such bridges as through tied frame
arch bridges . Based on the bridge examples introduced in the third chapter,in this chapter the
author tries to introduce the construction of CFST arch bridges. The introduction deals with the
construction of the main arch-ring, transverse structure, deck construction, spandrel column,
hanger and tie bar etc. Because the no-thrust arch structures are applied in CFST arch bridges
more and more, there is a section added to introduce it, In the section of transverse construc-
tion, no-lateral braces arches and X type arches are involved. So in this chapter, construction
and structural system are all introduced.
The fifth chapter is “analysis of structure behavior of CFST arch bridges”. It deals with the
mainly theoretical research achievements in CFST arch bridges made by the science research
teems such as Fuzhou University and other production companies. Not all of the fruits have
been published in technical press yet, In this chapter, structure behavior of CFST arch bridges
are introduced, which deals with the static structure behavior, capacity in or out of place, the
performance in temperature effect, the problem of shrinking and creeping and dynamic charac-
teristics of the structures. All these results help to utilize the CFST arch bridge structure behav-
ior further more,and promote technical advancement of such bridges. We believe it is theoreti-
cal and realistic. In this chapter, the achievements in arch bridge researches had done for a long
time by the crew leaded by the author’ s tutor, professor zheng zhengfei, are introduced chiefly .
The sixth chapter is “design calculation methods of CFST arch bridges”. Based on the fifth
chapter, the differences in design calculation methods between CFST arch bridges and others
are described. An example in design calculation of an upper load and through tied frame CFST
arch bridge with truss rib is given to the readers for reference.
The seventh chapter is “manufacture and erection requirements of CFST members” . The prob-
lems in erection such as the manufacture process, preservation and painting of steel tubes and
steel tube cages, preparation and placing of concrete and quality tests etc are introduced in this
chapter.
The eighth chapter is “erection technique of CFST arch bridge” . Started with the introduction of
erection methods of arch bridges, it is analyzed chiefly how and when are all kinds of erection
methods used. Accordingly, it is suggested that the applications of CFST to arch bridges can re-
solve the problems in erection of long span bridges that will be soon deveioped. The erection
methods of CFST arch bridges are substantially the methods of rigid skeletons and span-self. In
2



this chapter, two main methods-cable suspend method and sewing method-of the span of steel
tube skeleton are introduced mostly. The problems of stability and load process in erection are
introduced also.

During the research of the CFST arch bridges and when composing the book, the author re-
ceived help and encouragement from the experts and craft brothers as followed: Professor
Zhong Shantong, Han Linhai, Huang Qiao in Harbin Architecture University; Professor Chai Shao-
huai in China Academy of Building Research; Senior engineer Zhang Shangjie in Guanzhou Free-
way General Company; Senior engineer Gong Changji in Fujian Architecture Design [nstitute;
Professor Nie Jianguo in Tsinghua University; Senior engineer Xu Xiaofeng in Chongaing High-
way Research Institute of Ministry of Communications; Doctor Liu Yuging in Kyushu University
in Japan. A large number of the photos and data in this book are offered by the experts and
craft brothers as followed: Professor Jing Chengli in Tongji University; Senior engineer Qiao
Jingchuan in Reconnaissance Design Academe of Zhenzhou railway bureau; Senior engineer Xie
Bangzhu in Highway Reconnaissance Design Academe in Sichuan; Senior engineer Cheng Mao-
fang in Metallurgy Design Academe in Nanchang; Senior engineer Ji Kuan in First Reconnais-
sance Design Academe of Railway Ministry; Senior engineer Xhen Yiyan and li Yong in Shen-
zhen Municipal Engineering Design Institute; Senior engineer Lin Shuxuan in Metal Configuration
Factory of the Twleth Irrigation and Water Electricity Bureau; Engineer Qu Dong in First Compa-
ny of traffic engineering general company in Jiangshu. Heartfelt acknowledgement goes to all
the grand old men, experts and craft brothers supported greatly in the composition of the book.
As the book is being compiled, the author is invited Guangzhou freeway general company to
work as a team members trooped by experts in longest span CFST arch bridge which is being
built at present,-Yjisha Bridge (360m in main span )along the freeway of south-east-west loop
in Guanzhou City, invited by Chongging highway research institute of ministry of communica-
tions to take part in the compiling of “Construction Technic Code of CFST arch bridges” orga-
nized by the ministry of commmunications, and invited by Shenzhen Municipal Engineering Design
Institute to take part in the work of design and science research of Shenzhen Beizhan Bridge.
Among these works, all the experts and craft brothers impressed the author with rich practice
experiences in engineering and well-knit theoretical foundation. These offer great valuable help
for the author to finish this book.

Postgraduate students Shun Chao, Chen Youjie, Xu aimingA Ou Zhijing etc are involved in part
of scientific research stated in chapter five to eight. Students Lin Ying, Zhen Baojing, Huan
Guoxing, Pen Guihan are arduously labour in the typing and plotting for the book.

The tutors, professor Zhen Zhengfei and Guo Jing Qiong, vice professor Mao chengzhong pay
more attention to the composition of this book . Especially professor Zhen read the book and put
forward valuable advances afthough he is very busy. Director Jiang Mingyao, duty editors Zhang
Bin and Qu Le in People’ s Communications Publishing House work industriously in publishing
process. The folks of the author, especially his wife Chen Haiyan, supported him all the time.
The author’s devout acknowledgment goes to all of them.
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