Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte
Band: 55 (1987)

Artikel: New arch construction technique
Autor: Melbourne, Clive
DOI: https://doi.org/10.5169/seals-42818

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 22.11.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-42818
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

////\ _ POSTER SESSIONS 703

New Arch Construction Technique
Un nouveau mode de construction des voltes

Neue Bauweise fiir Bogenbricken

Clive MELBOURNE
Senior Lecturer
Bolton Inst. of higher education
Bolton, UK

1. INTRODUCTION

The majority of the world's stock of arches are constructed of brick or
stone and have stood for hundreds of years. They have shown themselves
to be durable structures, capable of carrying loads very much greater
than those envisaged by their designers.

The Department of Transport

and the Science and

Engineering Research Council
are funding a nationwide
research programme to study

the performance of arch bridges.
The Bolton Institute of Higher

CROWN FiLL CONTANED By
SPANDREL Wwai. S

SPR.NGING
/

Education is one of the centres SKEwBsCh - [
contributing to the research - '
programme. In the course of (A' PARTS OF A MASONRY ARCH BRIDGE

his research, the author has

developed a new arch PLASTIC FORM AND:

construction technique. e

W

2. DEVELOPMENT OF NEW , i
TECHNIQUE g//ﬁfﬁﬁT‘“%\
77 LHINGES FORM. ‘
Consideration was given to RS TRASS, ~AlL, FORTAR JNRTS REPLACED / arcn swars \>4
the feasibility of producing (e BY PLASTIL CRACK INDUCERS (C MECHAN:SM FAILURE

arches using mass concrete.
The first model was
constructed using plastic
sheeting lmm thick which was
cut to shape and glued
together to form through
thickness crack inducers N DL CRACK IOCERS A° e BT i avocEs
(Flgure 1 ) Lo SPRINGINGS AND QUARTER POINTS GRILLAGE

FIGURE 1 DEVELOPMENT OF CONSTRUITION TECHWIOUE



704 IABSE SYMPOSIUM PARIS - VERSAILLES 1987 ///\

These were positioned against the skewbacks. Subsequent crack inducers
were installed with diaphragms. The latter acted as both stiffeners and
spacers. The whole procedure was repeated until the entire soffit
shutter was covered with crack inducers in a pattern similar to the
Jjoints in a stone voussoir arch. The stepped shutter arrangement
allowed concrete to be placed without a top shutter - even at the
springings. Subsequent testing of the arch showed that it performed in
a similar manner to a voussoir arch, forming four hinges. at collapse.

The hinges occurred at the springings and in the region of the
quarterpoints.

The construction technique was simplified to make it viable for full
scale bridges. The crack inducers were restricted to the springings and
quarterpoints. A simple procedure was followed as shown in Figure 2.

A series of tests were
performed in the laboratory
using various shapes of arch. N——
In each case, the performance
was similar to that of a
voussoir arch.
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3. PROTOTYPES

Two bridges have been
constructed satisfactorily
using the technique. Although
they were relatively small
with spans of 2.8m and 10.2m
respectively. They have shown
the method is viable for full
scale construction. Both
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FIGURE 2 CONSTRUTTION SEQUENCE
4. CONCLUSIONS

The construction technique has many advantages over that of its
equivalent reinforced concrete arch:

(1) it is potentially more durable as there is no reinforcement to
corrode;

(2) it is simple and quick to construct;

(3) the analysis and design are straightforward which makes design'
details simple and hence contract drawings minimal;

(4) Voussoir arches are less sensitive to thermal, shrinkage and
settlement movements. The articulation of the voussoirs allows the
stresses to redistribute without loss of structural inteqgrity.
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