Segmental Box Girders
for the High Level
West Seattle Bridge

For many years two bascule bridges
over the west waterway of the
Duwamish River were the only direct
link between West Seattle, Washington,
and the downtown area. Busy maritime
traffic and an ever-increasing vehicular
volume on the bridges caused serious
traffic congestion, making the need for a
high level structure apparent.

On June 11, 1978, a fully-loaded
12,000 ton (10,900 t) freighter slammed
into the north bascule bridge, severely
damaging the superstructure and pow-
erhouse wall and rendering the bridge
inoperable. This accident left only the
south bascule bridge, with its four-lane
capacity, to handle all traffic, creating an
even more acute need for a high level
replacement bridge.

52

Ching K. Yu, P.E.
Manager

Contech Congultants, Inc.
Seattle, Washington

The initial planning for the ensuing
replacement project has been described
previously.!

As shown in the vicinity map (Fig. 1),
the entire project was divided into four
units: West Interchange, Main Span,
Harbor Island Approach and East Inter-
change. A paper published in the
November-December 1983 PCI JOUR-
NAL describes the design and con-
struction of the three approach structure
units.2 This article presents a detailed
discussion of the main span.

Structures selected for final design in-
cluded three types: (1) steel box girders
with an orthotropic steel plate deck, (2)
cast-in-place segmental prestressed
concrete box girders, and (3) precast
segmental prestressed concrete box















Table 1. Allowable tensile stressesin psi (f,) for cast-in-place

construction.
All tension force
No additional | resisted by additional
Loading combinations | reinforcement reinforcement
Dead + Live

or 0<f,<38 \/f_f
Dead + Construction
All other combinations 3/ 3Jfi<fi<6 T

Note: f. = compressive strength of concrete in psi at 28 days or, for dead and
construction load combination, at time of stressing.

Table 2. Minimum compressive stresses in psi for precast
construction (longitudinal design only).

Deck slab Deck slab
local stresses | local stresses | Other
Loading combinations | not included included area
Dead + Live
or 200 100 30
Dead + Construction
All other combinations 30 30 30

Note: 1 psi = 0.006895 MPa.

and to provide better control over deck
slab concrete cracking. Table 1 shows
the allowable prestressed concrete ten-
sile stresses for cast-in-place construc-
tion, applicable to the design of both
transverse deck and longitudinal cross
sections,

The precast design’s allowable stress
for the transverse deck section remains
the same as in Table 1. However, in rec-
ognition of reinforcement discontinuity
at segmental joints, allowable lon-
gitudinal tensile stress requirements are
more stringent. In fact, minimum com-
pressive stresses are required for this di-
rection (Table 2). Allowable compres-
sive stresses for each construction are in
conformance with AASHTO require-
ments.

A dense concrete or latex-modified
concrete wearing surface of ¢ in. (51
mm) nominal and 1% in. (38 mm)
minimum thickness over the bridge
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deck was specified. An additional
superimposed dead load of 25 Ib per sq
ft (1.2 kN/m?) of deck surface was de-
signed for as a future surfacing allow-
ance.

Construction Sequence

As shown in Fig. 5, the suggested con-
struction sequence may be divided into
four stages:

Stage 1: Casting the pier table over
both the north and south columns at the
east side of the river. Post-tensioning all
the tendons in the pier table and placing
two sets of form travellers in position,
one pair for each box girder. For the
purpose of reducing the unbalanced
pier moment, the pier table is offset a
half segment length from the centerline
of the pier.

Stage 2: Performing the balanced free
cantilever construction by casting 16 ft 6
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