Truss's Design Is Dated, but Common
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By KRIS MAHER 
The 1,100-foot Skagit River bridge in Washington state had an average rating for structural integrity. But experts say the design of the 58-year-old bridge is rarely used in new crossings, in part because it wasn't designed to withstand a partial failure.
The steel "through-truss" bridge has what is known as a "fracture-critical" design, which means that if any part fails the whole bridge could fail, experts said. That is what happened with the Skagit River bridge, which collapsed when a tractor-trailer took out an overhead girder, officials have determined. 
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[bookmark: U901644737653IYG]"If you take out some of the top framing, you set that bridge up for a stability failure," said Charles Roeder, a professor of civil engineering at the University of Washington in Seattle, adding that most such bridges were built more than 50 years ago. "This is a simply supported bridge."
In broad terms, government ratings of the soundness of the nation's roughly 600,000 bridges have improved in the past two decades. But experts say the improvements mask weaknesses in a key component of the aging infrastructure: Many bridges have structural problems, and many were built decades ago to handle far less traffic. 
[bookmark: U901644737653UOF]Last year, nearly 67,000 bridges, or 11% of the total, were deemed "structurally deficient," according to the Federal Highway Administration. That is down from 84,000, or 14% of bridges, a decade earlier. In 1992, there were 124,000 such bridges, or 22% of the total at the time.
[bookmark: U901644737653IB]Within that framework there are 10,200 through-truss bridges in the U.S., according to government data. Roughly 5,700 of those bridges are designated "structurally deficient," while 2,300 have a "functionally obsolete" rating.
Prominent examples of through-truss bridges abound. Pittsburgh, a city known for its many bridges, has several such trusses, including the Smithfield Street Bridge, which was built in 1883. That bridge, which has been designated a National Historic Landmark, was designed by the same engineer who designed New York's Hell Gate Bridge, another form of truss bridge. 
The Skagit River bridge, which was inspected every two years, had been deemed structurally sound by inspectors, according to Department of Transportation documents. It had a "sufficiency rating" of around 50 out of 100, which experts said was average. A bridge needs a sufficiency rating score of 80 or below to qualify for federal funding to help pay for repairs, or 50 and below for funding to help pay for replacement. 
Many factors go into bridge inspections, which typically are completed by state inspectors who evaluate everything from the integrity of steel beams to whether piers standing in rivers are protected from erosion. The obsolescence of the bridge's design and the importance to the public is also factored in. Three main causes of collapses are collisions, overloading and scour, or the erosion around piers. 
Some bridge experts say there are still unresolved issues, including what should trigger the closing of a bridge. The call is typically made by state transportation officials, said Timothy Galarnyk, who runs a St. Paul, Minn., company that conducts forensic investigations of collapses. He said he thought inspectors should have more authority to order closures. 
In addition, he said many inspections are subjective and rely primarily on what inspectors can see, rather than testing. "Very little of the bridge inspections are objective," said Mr. Galarnyk. "They still have to assign a subjective number to it." 
It is not uncommon for trucks to collide with bridge structures, but in most cases it doesn't lead to a failure, Mr. Galarnyk said. "With more current technology and engineering, bridges have more flexibility," he said. "This kind of collapse would likely not occur on a modern-day bridge."
—Zusha Elinson 
contributed to this article. 
A version of this article appeared May 25, 2013, on page A3 in the U.S. edition of The Wall Street Journal, with the headline: Truss's Design Is Dated, but Common.
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Structurally deficient
Bridges have structural
defects due to damage
or deterioration that
require attention.
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Functionally obsolete
Bridges no longer meet
the purpose they were
designed for or now lack
certain features to
accommodate traffic.
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