Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte
Band: 82 (1999)

Artikel: The lifting, transport and placing of the @resund pylon caissons
Autor: Trenkler, Ferdinand / Skrikerud, Petter / Voll, Dan M.
DOI: https://doi.org/10.5169/seals-62135

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: 06.02.2026

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


https://doi.org/10.5169/seals-62135
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

84 IABSE CONFERENCE MALMO 1999

The Lifting, Transport and Placing of the Oresund Pylon Caissons

Ferdinand TRENKLER Dr. Petter SKRIKERUD Capt. Dan M. VOLL
Civil Engineer Civil Engineer Master Mariner
VSL (Switzerland) Ltd. Structural Engineering AS Neptun AS
Lyssach, Switzerland Lysaker, Norway Stavanger, Norway
Ferdi Trenkler, born 1941, received  Petter Skrikerud, born 1947, Dan Magne Voll, born 1952, seaman
his civil engineering degree in 1966  received his civil engineering degree  experience since 1968, received his
from the Swiss Federal Institute of in 1970, and the Ph.D. degree in Master Mariner degree in 1974. His
Technology. Since 1977, he has 1982, from the Swiss Federal experience encompasses master of
worked with VSL (Switzerland) Ltd. Institute of Technology. He is various marine operations with
Presently he is Chief Engineer with  presently senior partner of Structural command of several vessels and
Heavy Lifting, one of VSL's world-  Engineering AS, and is mainly equipment. He is presently tow
wide activities. engaged with projects for the master / salvage master and is
offshore oil industry. involved in offshore oil industry
projects.
Abstract

The two 204 metre tall main pylons of the cable
stayed, central part of the @resund bridge rest on
concrete caisson foundations. Each caisson has
plan dimensions of 35 by 37 metres, is 22.5/21
metres high and has a dry weight of about 20'000
tonnes. The two caissons were prefabricated in the
Kockums dry dock in Malmd. They were
prestressed in all three directions. The anchor
heads of the vertical prestressing cables were used
as attachment points for the lifting tendons.

The transportation of the caissons from the
dry dock to their permanen t location in
Oresund was achieved by means of a purpose
built and equipped catamaran. The same
consisted of the two existing Neptun barges
Goliat 18 and Goliat 19, suitably
strengthened, connected with two space truss
structures (one fore and one aft), and
equipped with VSL hydraulic strand
lifting/lowering equipment. The design
lifting weight of the partly submerged
caisson was 12'200 tonnes.

Following were the main steps of the two LTP (Lifting-Transport-Placing) operations:

¢ After flooding the dock, entering the catamaran into the dock and positioning with the first
caisson between the two barges



”
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e Connection of the strand tendons of the lifting equipment to the post-tensioning anchor heads
of the caisson by means of screw type couplers

e Lifting of the caisson until achieving the same draught of both catamaran and caisson (6.4 m)

e 110% load test by temporary lifting the caisson a further 1 metre out of water (reduced
buoyancy)

¢ Seafastening of the caisson in horizontal direction by means of shimming towards surge and
sway stoppers attached to the barge side shells

e Mechanical locking of the lifting tendons for the sea transportation

e Manoeuvring of the loaded catamaran out of the dock and out of the Malmé harbour

e Towing to installation site using 5 tugs, three in front and two aft, navigating the
extraordinary load over the 12 kilometres distance using satellite based system (GPS)

e At the installation site coupling of the catamaran to a pre-laid and pre-tested 8-legged
mooring system consisting of anchors and chains

e Positioning of the catamaran with winches and mooring cables

e Using the satellite navigation system (GPS) to satisfy the tight placement tolerances (+ 75
mm)

e Lowering of the caisson by 12 meters onto pre-installed foundation pads on rock, 10 meters
below sea bed, while simultaneously filling the catamaran with ballast water. Touch-down
weight about 3.000 tonnes

e After touch-down, immediately slackening of the lifting tendons by combination of pay-out
several strokes of the hydraulic jacks and ballasting of catamaran

¢ Uncoupling of the lifting tendons by divers

e Return of the catamaran to the dry dock to repeat the same operational steps for the second
caisson

The LTP operations as described were successfully completed during April 1997. The achieved
placement accuracy was 42 mm for the first (west) and 24 mm for the second (east) caisson.
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