
Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band: 82 (1999)

Artikel: The innovative William Natcher cable-stayed bridge

Autor: Chandra, Vijay / Hsu, Ruchu

DOI: https://doi.org/10.5169/seals-62112

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen 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 règle 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
qu'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: 05.08.2025

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

https://doi.org/10.5169/seals-62112
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


38 IABSE CONFERENCE MALMÖ 1999

The Innovative William Natcher Cable-Stayed Bridge

Vijay CHANDRA
Senior Vice President
Parsons Brinckerhoff
New York, NY, USA

Received an M.S. degree
Advanced Structures)
from the University of

London and a B.E.
degree from the

University of Mysore,
India.

Ruchu HSU
Supv. Structural Eng.
Parsons Brinckerhoff
New York, NY, USA

Received an M.S.
degree

(Civil Eng.) from
Polytechnic University

of New York and a
B.S. degree from

National Cheng-Kung
University, Taiwan.

Abstract

To compete effectively with an economically designed concrete alternate bridge crossing of the
Ohio River, required an innovative steel alternate cable-stayed bridge. Just such a structure,
designed by Parsons Brinckerhoff Inc., is presently under construction. This paper discusses the

many noteworthy and unusual aspects of the William Natcher Bridge.

The Ohio River at the project
site is approximately 6.4
kilometers wide between the
states of Kentucky and
Indiana. Most of the area is a

floodplain, which gets
inundated at least once a year.
As a result, the main bridge,
which is 1,373 meters long,
requires a long approach on
the Kentucky side. This
approach consists of
embankments and relief
structures to allow for the

passage of flood waters.

The main bridge consists of the 134-meter composite, precast, prestressed concrete and 276-
meter composite steel Kentucky approaches; cable-stayed spans (152-366-152 meters); and the
84-meter composite steel and 209-meter composite precast, prestressed concrete Indiana
approaches. The substructure consists of a combination of pile bents and T-shaped piers, while
the foundation features large diameter drilled-in caissons (drilled shafts). The bridge will
accommodate two lanes of traffic in each direction with a center median.

Computer Simulation ofthe William Natcher Bridge
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Innovative items considered and implemented during this project included:

- Hydraulic Study: A state-of-the-art 2-D finite element model covering approximately 89

square kilometers of the Ohio River floodplain was developed to address the 5-, 10-, 50-,
100- and 500-year flood events; the critical location and size of Kentucky approach flood
relief structures; and scour and ship impact forces on bridge piers.

Superstructure Continuity: The composite steel superstructure of the approaches was
made continuous with the cable-stayed spans to reduce congestion at the anchor piers. This
resulted in many benefits, but complicated design of the approach girder to cable-stayed span
connections.

Efficient Tower Piers: A careful study resulted in diamond-shaped (A-shaped) towers.
This configuration provides for a user-friendly tower top where the cables are anchored,

allowing easy access during construction and subsequent inspection and maintenance.

- Cable Connections: For the first time in the US, stay cables will be anchored into steel

elements inside a concrete tower. These prefabricated elements, composite with the tower
concrete, will efficiently resist cable forces—even under cable loss and replacement
conditions. The cable-to-edge girder connection is simple and direct, and all cable

connections will provide for maximum flexibility by the contractor during assembly and

erection. This arrangement will also facilitate future inspection and maintenance.

- Wind Studies: A detailed wind tunnel study was performed using sectional and aeroelastic
models. Results indicated that the bridge exceeds specified requirements both during
construction and when complete.

- Construction Sequence: To avoid the pitfalls of construction change orders and claims, a

detailed step-by-step construction sequence was evaluated and provided on project plans.

Smooth Transition between Design and Construction Phases: A close working
relationship among designers, advisors, steel organizations, erectors, contractors, and

fabricators has provided for a positive, productive work environment.
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