
Durability is a serious issue for U.S. transportation infrastructure.  The direct costs related to lack of durability 
are high and increasing, and there are substantial indirect costs to the traveling public due to deteriorated 
facilities.  A recent study by the Federal Highway Administration estimated annual corrosion costs for the U.S. 
to be $552 billion per year.  Even so, corrosion is only one cause of these durability problems.  These problems 
affect the state of Texas, which has one of the largest transportation systems (49,829 highway bridges and 
192,113 lane miles of highways as of 2006). 

One approach to reduce the high costs associated with the lack of durable infrastructure systems is to prevent 
and reduce the deterioration/corrosion of transportation structures in aggressive or coastal environments, where 
exposure conditions are severe and diffi cult to replicate in laboratory experiments.  A proposed solution to solve 
these problems is the development of a marine exposure test site to test materials and structural components in 
an actual marine environment.  The ultimate goals of the test site are to increase the durability and service life, 
reduce the capital and maintenance costs, and improve the quality, performance, and safety of the transportation 
infrastructure in Texas through real-exposure research, experimentation, and testing of construction materials, 
structures, and processes.  

The marine exposure test site, as a state facility, should provide benefi ts to the state of Texas and the taxpayers 
of Texas.  To determine the feasibility of the development of a marine exposure test site on the Texas Gulf 
Coast, the researchers performed the following tasks:  
• Identifi ed the need for and uses of a marine exposure 

test site and the benefi ts to the Texas Department of 
Transportation (TxDOT) of having a devoted marine 
exposure test site. 

• Investigated the costs and effects of durability problems 
in Texas. 

• Made site visits to three marine exposure test sites 
maintained by NASA (Florida), the U.S. Army Corps 
of Engineers (Maine), and the U.S. Navy Facilities 
Command (California).

• Evaluated the existing exposure sites to identify site 
requirements and success factors for the Texas marine 
exposure test site.

• Developed a site evaluation matrix and through 
evaluations identifi ed several sites on the Texas coast for 
the marine exposure facility.
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The development of the Texas marine exposure site will be benefi cial to TxDOT and the state of Texas.  Long-
term and effective management and operation of a marine exposure site will lead to success, where success can 
be measured by longer service lives of infrastructure components, reduced capital and maintenance costs, and 
improved quality, performance, and safety of the transportation infrastructure. 

To achieve these goals, the project recommends that TxDOT establish the Texas marine exposure site as soon as 
possible.  It also recommends that TxDOT: 
• select a single best site from among those identifi ed and prepare a detailed cost estimate for the site and 

support facilities, based on the site selected; and 
• prepare a research plan for the investigation, development, and deployment of improved materials and 

processes to reduce deterioration in Texas transportation facilities.

What They Found
TxDOT has a goal to improve the overall condition of its transportation system, with focus on the elimination 
of structurally defi cient bridges.  However, attaining this goal is challenging.  The forecast, using computer 
models, indicates that with current practices available budgets will not be suffi cient to reduce the number of 
structurally defi cient bridges.  Annual direct deterioration costs to TxDOT are estimated to be $2 billion per 
year, and indirect costs to the traveling public are estimated to be $12 billion per year.  To reduce these costs and 
improve the condition of the transportation facilities, TxDOT needs to take some innovative actions.  

The cost-benefi t analysis shows that although the development and operation of the site will require fi nancial 
support, future benefi ts (tangible and intangible) will be very signifi cant over a long period of time and the 
ultimate economic goals can be obtained.  A long-term commitment by TxDOT for support of the site and for 
the experimental program is critical for success. 

• Performed a cost-benefi t analysis using computer models to evaluate future costs and benefi ts as well as 
future condition of the transportation facilities.   

• Developed a management plan and made fi nancial projections through the life-cycle of the test site.


