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PREFACE TO THE SECONED EDITION
OF"CALCULATION OF ARCADE IN ARCH BRIDGE”

Arch bridge is one kind of bridges most in use in China. Expecially for highway bridges in
mountain area,arch bridge,because of its comparatively better adaptation for the area’s geo-
graphical and topographical conditions, is commonly given priority for its artistry and e-
comonomization. According to statistics, before the Reformation and Openness, seventy per-
cent of all highway bridges in our country-are arch bridges,which include many multi-arch

bridges.

In*Calculation of Arcade ;n Arch Bridge”published in 1983,Prof. Wang GuoDing used”Har-
ness Conversion Mode” , which was advanced by the author.as the kernel,and summerized
achievements in reseach published domesticly since early 1970’ s, And provides a convenient
method and calculating charts for arcade design,and contributes for the popularization of this
kind of bridge. After ist coming out,the book has been welcome among the broad masses of

bridge science workers as well as teachers and students in colleges and universities.

In recent years,along with the rise of economic level in our conutry ,pretressed concrete beam
bridge , which is easier for construction,has gradually replaced arch bridge in plain area;but
in mountain area,arch bridge remains an important status because of its dominent position in
cost. This is alsc the reason why this bock continues to be well received, and .why the
People’s Communi cations Publishing House decides to republish it to satis{y readers.

Taking the advance of its second edition, Prof. Wang GuoDing,considering the development
of arcade theory and practice in late ten years,amends and supplements the original version
to reflect his new achievements in researching arcade,such as in Chapter VI,precise solution
for hingeless arcade subsitutes for previous approximate solution;in Chapter VIII, A Few
Questions in Arcade Design,stresses on discussion about the calculating method of spandrel
arcade in architecture on arch. Some calculating charts for user's convenience are also added

in the appendix.

prof. Wang GuoDing is my old friend ,and he is also the earliest native scholar researching in
arcade calculation, keeping on explorion new problems and develaping new theory and meth-
ods. His assiduousness and perfectibility is esteemed, I believe that the coming out of the sec-
ond edition will certainly continue giving full play to its important function in highway bridge

construction in broader scale in 21st century in our country,



Xiang HarFan
Tongji University
February,1998

(Mr. Xiang HaiFan is an academician in Chinese Academy of Engineering,and a professor in

Tongii University)



INTRODUCTION

Arch bridge is one kind of the bridges most in use in mainland China. Heavy-duty piers were
used in early arch bridges, which, on matter single-arch or multi-arch, were calculated as
fixed arch bridges,i. e. single-arch bridges. Because mullti-arch bridge when calculated as ar-
cade bridge in more reasonable in theory than as single-arch bridge,and not only the design
quality of bridges can be improved,but the cost of them decreased, Hence multi-arch bridge
should be calculated as arcade bridge. In particalar,in modern bridges,piers are usually very

tenuous,so it is quite necessary that multi-arch hridge is calculated as arcade bridge.

To satisfy needs for production and to improve bridge quality,scholars in our country have
done a lot of research work in arcade calculating theory and practice,and have advanced a
great deal of simplified arcade calculating methods ,the achievement of which has reached in-

ternational advanced level.

I forwarded” Hardness Conversion Mode” in1980,which uses arbitrary multi-arch arcades as
the objects of study,had the”Calculation of Arcade in Arch Bridge”published in1983,which,
because of its wide application range and comparatively high calculation precision,has in-
creased arcade calculation method to a new level. After its publication,it has been welcome a-
mong the broad masses of science workers as well as teachers and students in colleges and u-

niversities.

The second edition of”Calculation of Arcade in Arch Bridge” ,besides that it inherits the ad-
vantages of the first editon,makes a progress,too. It further perfects arcade calculating theo-
ry ,whereas calculating work is comparatively simple ,and can better solve problems faced in

production.

In this book,Chapter 1 is Generalizatien, which mainly introduces arcade function’s funda-
mental conceptions,prescribed symbols,the major characteristics of node position variation’s

line of influence,as well as the evaluation of a few kinds of arcade calculationg methods.

Chapter Tl is the Calculation of Elasticity Constants. It introduces the calculating methods for

the elasticity constants in catenary arch,circular arch and parcbolic arch.

Chapter III is the Caleulation of Elasticity Constants in Piers. It introduces the calculation

methods for the elasticity constants in common gravity piers and pile piers common in use.

Chapter IV introduces the fundamental conception of” Hardness Conversion Mode” and the
calculation method of hardness conversion, which provide a theoretical foundation for calcu-
3



lating every kind of double hinged arcade and hingeless arcade ,which have different spans of

arch,different kinds of pier and arbitrary number of archs.

Chapter V and Chapter IV are the Calculation of Double Hinged Arcade and Hingeless Ar-
cade. They mainly introduce the characteristics of internel force’ s line of influence in arcade
as well as the line of influence’s caluclating method,and the calculating method of internal
force when arcade is acted on by facets,such as dead load,live lcad, variations in tempera-
ture ,concrete contraction and change on abutment position ,etc. Besides, it is also introduced
that how to calculate one-way push-force pier under dead load as well as that how to reason-
ably determine the number of archs in arcade calculation according to different hardness rates

between archs and piers. Detailed calculation examples are appended.

Chapter V11 is the Arcade Calculation in Trussed Arch Bridge. It mainly introduces the calcu-
lation of push-resistance hardness in trussed arch bridge,the arcade calculation in trussed

arch bridge being acted on by live load,calculation examples appended.

Chapter VII is A Few Questions in Arcade Design. It mainly introduces a few ones,which

need to be solved or in which there are divergence of views,in design.

The appendix is the Calculation Charts for Uniform Cross-section,Catenary Hingeless Arch,
including arcade and fixed arch. These charts used,arcade calculating work can be extremely

simplified.

Wang GuoDing
Wuhan Urban Construction Institute
March,1998 in Wuhan
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