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#58 City of Seattle
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Ravenna Park Bridge Seattle Municipal Building, Room 704
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MATERIALS. EXTANT EQUIPMENT. AND IMPORTANT BUILDERS. ENGINEERS. ETC

In 1913, the city of Seattle and King County jointly constructed an arch bridge across a 400-foot wide wooded
gulch in Ravenna Park. The sweeping steel form linked two rapidly growing residential districts on either side of
the park along the line of 20th Avenue Northeast.

The 354 foot structure consists of a 250 foot arch that is flanked at the north by two fifty-five foot open web
girders and at the south by two forty-eight foot open web girders with straight bottom chords. The arch is composed of
two arch ribs which rise to a height of 41 feet above the gulch. Each rib consists of a truss composed of two chords
that form concentric segmental curves. The chords are broken at every other panel point. However, the break is so
slight that it appears as if the curve is continuous. Gusset plates are extended across the chords near each pin
increasing the rigidity of the ring, and providing strength at the point of accumulated stress. The diagonals and.
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vehicular Jﬁ vehicular l
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City Engineering Department files.
Frank Melvin Johnson, "The Ravenna Park Steel Arch Bridge," (unpublished B.A. Thesis, Civil Engineer) University of
Washington, 1916.
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Description(continued) verticals are made up of two angles that are latticed together.

The arch spans are braced by sway frames at each panel point. Longitudinal bracing is used in the end panels of
the arch span. In addition, there are three lateral systems.

Spandrel columns consisting of channels and lattice bars are riveted to the arch ribs. The columns support an
18-foot wide reinforced concrete roadway as well as two 6-foot wide sidewalks that are cantilevered over the trusses.

The firm sandy clay soil on either side of the guich allowed the construction of economic foundations which could
support the horizontal thrust of the arch structure. The foundations were constructed of concrete which was mixed in
~a one-half yard Ransome mixer situated on the south bank. The concrete was transported by cableway down the centerline
of the bridge. The skewbacks and abutments were poured from this location by means of a chute.

Concrete was also used in the railing on the wingwalls. The design and construction of the reinforced concrete
railing was unique. Because the rail was curved with triangular openings, each panel was precast.

The graceful steel structure that carried pedestrians and motor vehicles over the forested trails of Ravenna Park
was a three-hinged lattice arch. The design engineer, Mr. Frank M. Johnson, explained that "it was desirable from the
standpoint of rigidity and appearance to build a two-hinged arch, but as a slight settlement of an abutment induces
large stress in the members of this type, and as the skewbacks were not formed on solid rock, the three-hinged arch
was the most practical to use." The three-hinged arch, with a hinge at the crown and at the two abutments, was widely
used by American engineers. Although it is the Teast rigid of all arch structures, there is no ambiguity of stress
distribution and the method of stress calculation is relatively simple.

It was not necessary to construct an unusually heavy or rigid bridge. The Ravenna Park bridge was to serve as a
Tink for cars and pedestrians, and would not accommodate the heavier loadings of electric street railways. Due to the
location of their existing lines, the Electric Railway Company decided to construct separate lines to each residential
district rather than building a line across the park.

Three hundred tons of structural steel, fabricated by the Ambridge Plant of the American Bridge Company, was used
in the bridge. The bridge was designed and constructed under the direction of the city Engineer's office. Mr. A.H.
Dimock was the city engineer; Mr. Frank M. Johnson was the designing engineer; and Mr. J.A. Dumford was the superinten-
dent of construction. J.R. Wood and Company of Seattle were the contractors.

The Ravenna Park Bridge is the oldest, and one of two three-hinged lattice arches remaining within the 3State.
Even duringthe time.of its.construction the steel arch was used in the United States only when very spec1f1c conditions
prevailed. In his book Bridge Engineering, J.A.L. Waddell explains the reason for the paucity of arches in the United
States. "Arches are employed very generally in Europe on account of their superior appearance as compared with simple-
truss bridges, and because of the powerful influence af the old masonry arch upon the minds of European bridge designers
regardless of the consideration of the economy.

The Ravenna Park bridge design did prove to be an economical solution to the problem of spanning the ravine. How-
ever, unlike much American bridge construction, the consideration of aesthetics played an important role in the design
of the park bridge. The engineer was careful to choose a bridge design that mirrored the park setting. He articulated
the rationale behind his design: "Since the lines of nature are curves, the arch was considered to be the most pleasing
[bridge] type. Aesthetic satisfaction comes from art deduced from nature, and the simpler the function of a system,
the better it will be understood and appreciated." The design engineer claimed that the arch rib is well understood, and
that the expressive Tines of the curved form clearly def1ne the1r funct1ona1 purpose "Conformity with the environment
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Ravenna Park Bridge

Description (continued)

did not demand a large amount of ornamentation,' he continued, 'the major portion of which is Tost at a short distance;
the main lines of the structure giving the general effect , . ." The anly hint of ornamentation 1lies in the facia plates
that were placed over the ends of the stringers on each side of the deck slab giving the effect of a series of undulating
arches mirroring the arched form of the bridge. The unusual power of the bridge rising above the wooded ravine lies in
the straightforward delineation of the structure's function through the stark steel forms.

25. Photos and Sketch Map of Location
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