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ABSTRACT 

Long span suspension bridges across the world are aging. With the slowed
pace of replacement, it is prudent to provide innovative engineering solutions to prolong the
useful lives of existing bridges and new structures. Dehumidification of main cables on
suspension bridges provides an active method for preventing cable corrosion, as opposed to
the traditional passive methods of painting, oiling, and wrapping.  Approximately 30
suspension bridges world-wide have cable-dehumidification systems in place.  The first
dehumidification system was installed in the Akashi Kaikyo Bridge in 1998, and many
followed in Asia and Europe. The cable dehumidification system on the Chesapeake Bay
(William Preston Lane) Bridges in Maryland is the first installation of its kind in North
America. By applying waterproof wrapping to the cables and injecting dehumidified air, the
cables are dried of retained water, and the relative humidity is reduced to a level that would
arrest corrosion. Cable dehumidification is becoming a more commonplace maintenance
technique and is a needed measure to extend the lives of suspension bridges.  This paper
presents its history, theory, and practice, including optimal placement of injection and exhaust
points, calibrated instrumentation, and effective mechanical, monitoring and control systems.
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1  INTRODUCTION

Cable dehumidification is an innovative measure to extend the lives of aging
suspension bridges. With the slowed pace of replacement and with communities desiring
preservation of historic landmarks, engineering solutions to prolong the useful lives of
existing bridges requires design innovation. Cable dehumidification is one such innovative
solution.

The first dehumidification system was installed in Kobe, Japan, for the Akashi Kaikyo Bridge 
in 1998. In the 20+ years since its inception, cable-dehumidification technology has matured, and it 
is now in use on approximately 30 suspension bridges worldwide. 

The cable dehumidification system on the Chesapeake Bay (William Preston Lane) Bridges in 
Maryland is the first installation of its kind in North America.  

In July 2011, the Maryland Transportation Authority released a contract solicitation to design 
and build this system for the bridges. TYLin was retained by Kiewit Infrastructure Co. as the Engineer 
of Record to provide detailed design for the dehumidification systems of the main cables.   

The major suspension bridges consist of two parallel structures, opened in 1952 and 1973, 
which have main spans of 488 m, as shown on Figure 1. 

Figure 1: Chesapeake Bay Bridges 

As for many historic suspension bridges, the main cables of the bridge were not fully sealed 
from moisture intrusion, which resulted in corrosion. By applying waterproof wrapping to the cables 
and injecting dehumidified air, the cables were dried of retained water, and the interior relative 
humidity (RH) was reduced to a level below 40 percent, thereby reducing future corrosion and 
extending the service life of the structures. The special conditions of older cables, such as corrosion 
products and the presence of preservative oil around the wires, inhibits the flow of air, and 
engineering the system for these conditions required consideration of numerous factors.  

This, in tandem with the National Highway Cooperative Research Program (NHCRP)’s report 
establishing clear guidelines for cable inspection and maintenance, has led to more cost-effective and 
more reliable methods for controlling moisture in cable microenvironments, thereby extending bridge 
life and avoiding costly replacement of main cable stays.  

This paper presents the history, theory, and practice of cable dehumidification, as well as 
describes use of the technology on the first North American bridge. Maintaining adequate air flow 
for timely cable dry-out and humidity control was achieved by effective sealing; optimal placement 
of injection and exhaust points; calibrated instrumentation; and effective mechanical, monitoring, and 
control systems. 

2 DEHUMIDIFICATION DESIGN OVERVIEW 

The crossing consists of two bridges with two different cable systems. The first bridge, 
completed in 1952, has a cable composed of 61 helical wire strands. The second bridge, completed 
in 1973, is one the first bridges with cables composed of parallel wire strands. Both systems are 
shown on Figure 2. Due to the different distribution of voids in the two cables, two different 
dehumidification systems were developed.   


