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A portion of the Interstate 5 bridge that carries an average of 70,000 vehicles a day lies in the Skagit River in Mount Vernon, Wash., on Friday. The outage severs a main north-south artery between the U.S. and Canada.
MOUNT VERNON, Wash.—The bridge collapse on Interstate 5 that sent two cars into frigid waters of the Skagit River, severing a main north-south artery between the U.S. and Canada, resulted from a semi-tractor trailer tearing into an overhead girder rather than problems with the roadbed itself, officials said.
While state transportation officials said Thursday night's breach wasn't caused by structural flaws, the incident raised new questions about the nation's aged infrastructure. The 1955 bridge is of a through-truss design, common for the era, that lacks the redundancy of more-modern spans—meaning that severing one truss can cause the entire bridge to collapse.
"This is not the sign of deteriorating infrastructure, this is a sign of vulnerable infrastructure," said Abolhassan Astaneh-Asl, a civil-engineering professor at the University of California, Berkeley. 
"This original design in those days was fine," he said of bridges lacking redundancy, "but today we should invest in getting these…out of the system." 
On Friday, federal and state investigators swarmed over the twisted steel section of the Skagit River Bridge, where three people were rescued the night before after two cars plummeted into the water. There were no deaths.
Traffic on the interstate that links Seattle and British Columbia, Canada, was diverted to adjacent two-lane rural highways and through city streets in Mount Vernon, which the collapsed bridge had bypassed.
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The economic impacts are expected to be significant, depending on how long the bridge is out, Brian Bonlender, director of the Washington state Department of Commerce, said in a statement. In 2007, a four-day closure of Interstate 5 caused an estimated $47 million in lost economic output, he said.
The Skagit Valley Bridge carries an average 70,000 vehicles a day, including about 8,400 trucks, he said. "Adding costs and time data, impact on our import/export sectors is potentially large," Mr. Bonlender said.
The span gave way after a flatbed truck with an oversize load hit the upper part of the bridge, said Washington State Patrol Sgt. Kirk Rudeen. The flatbed was carrying oil-and-gas-drilling equipment to Vancouver, Wash., he said.
The trucker made it across before the structure buckled into about 15 feet of water. The cars that went down with the bridge section remained half-submerged and resting on the concrete roadbed. The truck, operated by Mullen Trucking of Aldersyde, Alberta, had obtained the proper permits for the load, said Washington state Department of Transportation spokesman Travis Phelps.
Ed Scherbinski, vice president of operations for Mullen Trucking, said the truck had a pilot car in front with an electronic pole that signals to the trucker if an overpass is too low. "We're not understanding how this could happen with everything we had in place," he said, adding that his truckers have taken the route "hundreds of times."
State inspectors had given the bridge a "sufficiency rating" of 47 out of 100 after an inspection last year. But Mr. Phelps said the bridge was structurally sound and "entirely safe for travel." He said that sufficiency rating means the "bridge is getting older," not that it is unsafe. 
At the same time, however, the span was rated "functionally obsolete," meaning its lane widths or vertical clearances don't meet current traffic demands, among other things. According to government data, there were 84,000 functionally obsolete bridges in the U.S. last year. The designation indicates traffic issues rather than structural defects.
Through-truss spans like the Skagit River Bridge, in which traffic passes through part of the structure, are rarely built today other than for railroads, said Charles Roeder, a professor of civil engineering at the University of Washington in Seattle. 
The bridge has what is known as a "fracture-critical" design, which means that if any part fails, the whole bridge could fail, said Mr. Astaneh-Asl. "A fracture critical bridge is like a chain," he said. "Any link in this chain you cut, it's going to fail."
[bookmark: U901644737441YRC]Mr. Astaneh-Asl, the Berkeley professor, said the incident shows that states need to install height-limit pipes—like those in parking garages—on bridge approaches to fend off oversized vehicles.
On Friday morning, investigators from the state and the National Transportation Safety Board crawled over the bridge's twisted girders.
U.S. Transportation Secretary Ray LaHood on Friday authorized $1 million in emergency funding to help offset costs of the collapse, said Jaime Smith, spokeswoman for Washington Gov. Jay Inslee. Ms. Smith said she expects further federal funding.
Regular drivers on the route bemoaned the prospects of long delays. "I'm like five hours late," said Lexie Bridges, 48 years old, a truck driver for a California building-products company, as she shouted over the din of idling semis stuck on an overpass parallel to the collapsed structure. She said her daily run usually takes about two hours.
"It's terrible. I usually do this section in ten minutes," said another driver stuck in traffic, Kelton Tuttle, 24, who said he was hauling a load from British Columbia.
Write to Joel Millman at joel.millman@wsj.com , Zusha Elinson at zusha.elinson@wsj.com and Jim Carlton at jim.carlton@wsj.com 
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: One Link Proves a Bridge's Undoing.
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