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ARCH: concrete 71519(5 1915

7. OWNER/ADMIN

Chicago, Milwaukee, St. Paul, and Pacific Railroad Co.
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Rosalia Railroad Bridge 516 West Jackson Boulevard
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Lisa Soderberg l HAER/Washington State Bridge Inventory I October 1979

17. DESCRIPTION AND BACKGROUND HISTORY, INCLUDING CONSTRUCTION DATE(S), HISTORICAL DATE(S). PHYSICAL DIMENSIONS,
MATERIALS, EXTANT EQUIPMENT, AND IMPORTANT BUILDERS, ENGINEERS, ETC.

In 1915, the Chicago, Milwaukee, and St. Paul Railroad completed a reinforced concrete arch viaduct 2.5 miles east
of Rosalia. The viaduct replaced a temporary 2,177 foot frame trestle that was expeditiously erected in 1907 by the
railroad, in an effort to complete its transcontinental 1line across the State of Washington rapidly. A contemporary
article in the Railway Age Gazette observed that a concrete design was selected for the permanent structure because "the
site was one where considerations of appearance had to be taken somewhat into account, as the structure would be seen
from the two other railways and a county highway." Whatever the reasons for the design, the results of the engineers
emphasis on the "considerations of appearance" was indeed impressive. The monumental proportions of the structure seem
to be magnified by the rolling, expansive Palouse Valley which is framed by the concrete arch forms.

When the Rosa11a Tunne] east of the or1g1na1 trest]e was ”day11-hted“ 1n 1911, there was considerable surp1%OTo 411
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Chicago, Milwaukee, St. Paul, and Pacific Railroad Bridge List

"Two Large Concrete Viaducts on the St. Paul," Railway Age Gazette, Vol. 60, No. 5, 11 February 1916, pp. 241-243.
J.A.L. Waddell, Bridge Engineering, 2 Vols., (New York: 1916) 1:pp. 940-944.
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Description (continued)

drawn for a permanent structure. Consequently, the rhythmic pattern of the arch viaduct is broken by a 334 foot
embankment. East of the embankment a single 114 foot reinforced concrete arch spans the Northern Pacific tracks.

The arch, which has a rise of 50 feet, is flanked by a four span 100 foot concrete abutment on the east side, and

a two span 78 foot concrete abutment on the west side. These trestle abutments which consisted of concrete girder spans
on high piers were a type that were developed by Milwaukee Road engineers, and were used extensively on the Milwaukee
Road lines. West of the embankment is a 502 foot structure which crosses Pine Creek, the Inland Empire Railroad tracks,
a county highway, and a “"farm crossing." It consists of a 40 foot concrete abutment, a 60 foot standard deck plate
girder, three concrete arches with a clear span of 68 feet 6 inches, and a rise of 62 feet, an unsymmetrical skew arch
span, a skew through girder span and a combination trestle and U-abutment.

The entire structure, excluding the floor, is divided along its Tongitudinal axis into two separate units connected
at intervals by horizontal transverse ties. The arches consist of two separate ribs which are connected by six ties.
This ribbed arch construction represented the mainline of development in concrete bridge design in 1915, and reflected
a move away from the earlier massive solid barrel arch design which had been commonly used in the construction of
concrete railroad bridges at the turn-of-the-century.

The ribs of the east arch are 4 feet wide and are spaced 15 feet 3 inches center to center. They are 3 feet 6 inch
deep at the crown, gradually increasing to 9 feet 8 inches near the springing Tine. The spandrel wall of the east arch
is pierced by six 8 foot arches which are separated by columns that are 1 foot 6 inches by 2 feet 8 inches. Above the
crown, the spandrel wall is unbroken for a length of almost 30 feet. Though they are proportionately smaller, the
dimensions of the three main arches of the west structure closely correspond to those of the east arch.

In order to insure independent action on the arch ring and to provide for temperature fluctuations, the spandrel
wall was designed with five vertical expansion joints. One joint cut through the solid wall at the crown of the arch,
and the others cut through the first and third spandrel arches on either side of the arch rib. As a result, four of
the spandrel arches are structurally reinforced concrete girders. The solid portion of the spandrel wall of which the
reinforced concrete girders are a part, is supported by the arch ring at six points. The girders carry the track floor
which rests on concrete floor beams and a reinforced unit concrete slab.

Because of the ground slope, and the necessity to provide clearance for a skew highway crossing, the western most
arch is unsymmetrical. Its west springing line is 14 feet higher than the east one, causing the south arch rib to be
.50 feet 7 inches, while the noeth rib is 61 feet 3.inches.. .. . A e e h e :

" “Dye to the elevation of the Inland Empire tracks in relation to the Milwaukee Road tracks, and the necessity to
provide an adequate opening for the Inland Empire locomotives, it was necessary to use a through plate girder span with
a floor of minimum thickness. The steel girder was completely encased in concrete in an effort to maintain the struc-
ture's "unity of appearance.”

It was necessary to construct substantial piers between the arch ribs. These 3 foot 6 inch concrete columns,
which were connected longitudinally by continuous reinforced concrete girders, carried the horizontal thrust of the arct

~<- - Waddel] advised in his book Bridge Engineering th&€ in concrete arch construction, “speci

.- Waddel] ad i 0 : . . _ » “'special care must be taken to
secure unyielding foundations. It was qoted in the article in Railway Age Gazette that the foundations at the Rosalia
Bridge were favorable for arch construction. Solid cemented gravel lay 12 to 19 feet below the ground surface of the
east structure, and rock lay at a depth of 5 to 20 feet below most of the west structure
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