Learning from Canadian experience with
concrete building structures

Autor(en): Halsall, Robert / Buckley, Michael

Objekttyp:  Article

Zeitschrift:  IABSE reports = Rapports AIPC = IVBH Berichte

Band (Jahr): 83 (1999)

PDF erstellt am: 01.05.2024

Persistenter Link: https://doi.org/10.5169/seals-62912

Nutzungsbedingungen

Die ETH-Bibliothek ist Anbieterin der digitalisierten Zeitschriften. Sie besitzt keine Urheberrechte an
den Inhalten der Zeitschriften. Die Rechte liegen in der Regel bei den Herausgebern.

Die auf der Plattform e-periodica vero6ffentlichten Dokumente stehen fir nicht-kommerzielle Zwecke in
Lehre und Forschung sowie fiir die private Nutzung frei zur Verfiigung. Einzelne Dateien oder
Ausdrucke aus diesem Angebot kbnnen zusammen mit diesen Nutzungsbedingungen und den
korrekten Herkunftsbezeichnungen weitergegeben werden.

Das Veroffentlichen von Bildern in Print- und Online-Publikationen ist nur mit vorheriger Genehmigung
der Rechteinhaber erlaubt. Die systematische Speicherung von Teilen des elektronischen Angebots
auf anderen Servern bedarf ebenfalls des schriftlichen Einverstandnisses der Rechteinhaber.

Haftungsausschluss

Alle Angaben erfolgen ohne Gewabhr fir Vollstandigkeit oder Richtigkeit. Es wird keine Haftung
Ubernommen fiir Schaden durch die Verwendung von Informationen aus diesem Online-Angebot oder
durch das Fehlen von Informationen. Dies gilt auch fur Inhalte Dritter, die tUber dieses Angebot
zuganglich sind.

Ein Dienst der ETH-Bibliothek
ETH Zirich, Ramistrasse 101, 8092 Zirich, Schweiz, www.library.ethz.ch

http://www.e-periodica.ch


https://doi.org/10.5169/seals-62912

226 IABSE SYMPOSIUM RIO DE JANEIRO 1999 ////‘

Learning from Canadian Experience with Concrete Building Structures

Michael BUCKLEY
Vice President

Halsall Associates Ltd.
Toronto, ON, Canada

Robert HALSALL
Chairman

Halsall Associates Ltd.
Toronto, ON, Canada

Robert Halsall received Michael Buckley received

his civil engineering his civil engineering

degree from the degrees from the

University of Glasgow Universities of Alberta &
Toronto

Summary

The paper is a sequel to a presentation to IABSE by Halsall in 1987 in Lisbon. The paper discusses types
and extentsof problems found in exposed parkingstructuresand in enclosed buildings which are not exposed
to de-icing salts. Structures investigated include those reinforced with plain and epoxy-coated bars and with
various types of unbonded post-tensioning systems. There is discussion of methods of investigation,
analysis and repair. The design of a new 4,000 car parking structure incorporating lessons learned is
described.
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) Introduction

This paper reviews some of our experience in the investigation and repair of concrete structures since
1987. It will discuss the types and frequencies of the most common problems, and some recently
developed techniques of investigation. In the last 10 years, we have been engaged in the investigation
of over 500 buildings. About 300 involved damage due to corrosion of bar reinforcement, and 21
have involved stressed tendons. Due to the severe winters, and widespread use of de-icing salt on
Canadian roads, parking structures often experience extreme temperature ranges and exposure to
chloride contaminated water. Consequently, parking structures are found to develop problems more
widely than any other category of building.

2. Parking Structures

Since 1987 Halsall has investigated, and usually repaired , over 3 million m5 of parking structures.
The paper will discuss some of our experiences concerning:

© methods of diagnosis
& methods of repair
& some unsatisfactory performance of previous attempts at repair
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b design and detailing of parking structures in the light of these experiences, illustrated particularly
in the example of a 4000 car parking structure, partly below ground and partly above ground,
using beams and slabs post-tensioned with unbounded tendons.

Other Post-Tensioned Buildings

Several failures have been investigated of P/T tendons in enclosed buildings not exposed to de-icing
saits.

The paper will discuss some diagnostic methods, some remediation methods, including tendon
replacement and an acoustic monitoring procedure to identify wire failures in real time.

General

The importance will be stressed of understanding the whole structure, from both structural analysis
and materialspoint of view. There will be some discussion of the problem of how to ensure that stress
distribution in a repaired structure does not deviate unsafely, from that intended in the original design.
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