
Willamette River (Steel) Bridge

Pacific Highway West, Portland 

Multnomah County, 1912
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Owner: State of Oregon
Built jointly by the Oregon Railway and Navigation Company and the Union Pacific Railroad, the Steel Bridge was the largest telescoping bridge in the world at the time of its opening. The telescoping function of the central span, a 211-foot steel through Pratt truss, double vertical lift span, makes the Steel Bridge an important example of a rare engineering design. The lower railway deck can be raised for the passage of small vessels without disturbing automobile traffic on the upper deck. For larger vessels, both spans can be raised. It is believed to be the world's only double-lift span that can raise its lower deck independently of the upper deck. Opening both decks allows for 163 feet total clearance. The bridge was designed by Waddell and Harrington, consulting engineers from Kansas City, and the railroad engineers. The bridge was built over a two-year period at a cost of $1.7 million. There are two secondary steel through Pratt truss spans, each 290 feet long. The structure has little decorative embellishment, other than a wrought iron woven lattice railing. This structure is located near the site of the first Steel Bridge (1888). The 1912 structure was determined eligible for the National Register in April 1980. The City of Portland has developed a very nice website highlighting the new pedestrian/bicycle pathway across the Steel Bridge (click here), and includes short history and a selection of photographs from the Historic American Engineering Record (HAER). Click here for a map showing the location of the Steel Bridge. – map
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PHOTOGRAPHS

· Perspective View of the Steel Bridge
· Elevation View of the Steel Bridge
DRAWINGS

· Elevation Drawing of the Steel Bridge
· Detail Drawing of Lift Components of the Steel Bridge
· Detail Drawings of the Tower and Lift Deck Configurations of the Steel Bridge
TEXT
· Historic and Descriptive Data for the Steel Bridge
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Elevation View of the Steel Bridge
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(photos by James Norman, ODOT, for the Historic American Engineering Record) 

Willamette River (Steel) Bridge

Portland 

Multnomah County, 1912
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Measured Drawings of the Steel Bridge are part of the Willamette River Bridges Recordation Project, and provided courtesy of the Historic American Engineering Record, National Park Service, Department of the Interior. 

Delineated By: Eric Kenyon and Manuel Hernandez, 1999.
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Detail Drawing of Lift Components of the Steel Bridge
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Detail Drawings of the Tower and Lift Deck Configurations of the Steel Bridge
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Multnomah County, 1912


The Steel Bridge captures the engineering genius of John Lyle Harrington, who created the mechanisms that translated J. A. L. Waddell’s pioneering vertical lift bridges into solid, reliable structures. With two independent, moveable decks, it is unique and, simultaneously, an elegant culmination of Wadell & Harrington’s design innovations. It survives in part because Harrington refined both small components, such as the equalizers that distribute weight among the ropes and the guides that keep the spans in alignment as they move, and large features, such as the telescoping vertical member and the system of ropes, sheaves, and counterweights. Decades after its completion, engineering textbooks consistently portrayed it as exemplary.

Many original components tell additional tales as the bridge lifts and lowers. Band brakes with an oak block wearing surface smell “like a barbecue” when a new operator trains, revealing, by contrast, the skill of experienced men who cut the motor at the right moment and allow the bridge to coast to a stop. The bridge operates through the friction of metal against metal, so the “right moment” varies from day to day and hour to hour as the weather changes and the oiler makes his rounds. Heat, for example, expands metal, but also softens grease, making the bridge run faster. The oilers let us in on an important reality when they say the bridge “runs on grease”.

Knowing how much grease is also an art. The machine room’s colorful paint job includes small numbers painted at points of lubrication, indicating grease gun shots, but a “friction bridge” squeezes grease back out. Experienced hands, whose job includes wiping off extruded lubricant, can respond to what the mechanism is saying, modifying input to reflect changing output. Colorful paint harks back to the decorative impulse in early American machine rooms, but also functions to make grease visible.

Like other surviving Willamette River bridges, of its vintage, the Steel Bridge reminds us of the moment when people in Portland decided they wanted bridges that would last. The record-setting near 9 million pound combined load of counterweights and liftspans demanded innovative engineering to erect. Massive posts and lower chords, each measuring a yard or more in width and depth, help the almost ninety-year-old structure safely carry the latest freight and passenger trains across its lower deck, while heavy trucks, buses, and light-rail trains traverse its upper span. Periodic renewal of decks and cables, occasional paint jobs, and daily lubrication help fulfill Harrington’s claim that, properly maintained, his bridges would be “permanent”. 

Historic Narrative provided courtesy of The Historic American Engineering Record, National Park Service: Willamette River Bridges Recordation Project.
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