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System for Launching Erection Method of Steel Box-Girder Bridges

Système expert pour le lancement de ponts-caissons métalliques

Ein wissensbasiertes System für das Taktschieben von
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SUMMARY
The authors have proposed a new knowledge approach for the launching erection
method to automatically decide the erection steps, decreasing the number of stiffeners
required to avoid web buckling. The knowledge of expert design engineers is embedded
into the system. The approach considers the stress conditions of a bridge as well as the
geometrical conditions, for example, a yard length where blocks of a bridge are joined.
The usefulness of the proposed knowledge-support system is demonstrated in application

examples.

RÉSUMÉ
Les auteurs proposent un système expert pour la construction de ponts par lancement,
afin de déterminer les phases de construction minimisant le besoin en raidisseurs d'âme.
Les règles appliquées dans le système sont basées sur les connaissances acquises par
des ingénieurs expérimentés. Le système tient compte des conditions de contrainte dans
le pont ainsi que des conditions géométriques, comme par exemple la longueur des
éléments poussés. La valeur du système expert est démontré par quelques résultats
d'application.

ZUSAMMENFASSUNG
Für das Taktschiebeverfahren wird ein wissensbasiertes System vorgeschlagen, das die
Verschubzustände im Hinblick auf eine Minimierung notwendiger Stegaussteifungen
bestimmt. Die verwendeten Regeln wurden aus den Kenntnissen erfahrener
Entwurfsingenieure gewonnen. Sie berücksichtigen die Spannungszustände der Brücke
und geometrische Bedingungen wie z.B. die Schusslängen mit der Lage der
Konstruktionsfugen. Die Brauchbarkeit des wissensbasierten Hilfsmittels wird anhand
einiger exemplarischer Anwendungen demonstriert.
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1. INTRODUCTION

In the launching erection method
of bridge construction, the
bridge superstructure is
fabricated in successive segments
at one end of the bridge. The
completed section of the bridge
is launched one stage forward
and the procedure is repeated.
Fig.l shows one stage of the
erection method. As the support
condition in the girder always
changes during the erection, the
stress condition in the bridge
also change.

Therefore an expert design engineer has to perform many calculations for
safety checks in order to adopt this erection method. This erection method is
often applied to steel box girder bridges[l], when it is difficult to employ
other erection methods because of lack of space in the site.

A convenient program, which is called the checking program here, has been
developed for the erection method to easily check the safety of steel
box girder bridges. The checking program can consider support conditions
during all erection steps. It can automatically make new nodal points for the
positions of all supports at calculations. It is written in FORTRAN language
and works on a personal computer.

Webs are usually stiffened with horizontal stiffeners to avoid buckling
during the erection. The expert design engineer should decrease the
number of the stiffeners for the web buckling by selecting the optimum
erection steps. The optimum erection steps can not easily be determined
because the procedure is very complicated. Expert systems in construction
have been developed to resolve unknown or complicated factors[2]. Therefore
the authors proposed a knowledge approach method to automatically decide
the erection steps decreasing the number of stiffeners required to avoid
web buckling. The method considers the stress conditions of a bridge as well
as the geometrical conditions, for example, a yard length where blocks of
a bridge are joined.

The proposed knowledge support system that is now applied to actual design
problems as a prototype uses production rules to embedded the knowledge
from expert engineers. The knowledge support system is consists of the
checking program and the production rules and works on a personal
computer. This paper describes the procedure and features of the proposed
method and its usability is demonstrated by some examples.

the launching erection method

2. OUTLINE OF THE CHECKING PROGRAM FOR THE LAUNCHING ERECTION METHOD

The launching erection method uses a thin teflon plate and a stainless plate
on each support as shown in Fi g. 2 [ 3 ]. The teflon plate is put in between a
bridge and all supports except a roller one. The bridge is launched using a
center-hole type jack and a steel bar at the speed of about 3 mm/sec. The
friction coefficient between stainless steel and teflon plate is less than 0.05.
Therefore the bridge can be launched with low horizontal force. This is one of


















