YESLER WAY BRIDGE
RECONSTRUCTION
Seattle Department of Transportation
Historical Restoration/Preservation
$5 Million, but less than $25 Million

INTRODUCTION
Originally built in 1910, the Yesler Way Bridge is one of Seattle’s oldest permanent steel
roadway and original streetcar bridges. Carrying the Y-intersection of Yesler Way and Terrace
Street over 4th Avenue, it is one of Seattle’s most recognizable bridges.
As the center of Seattle’s business district moved north, Yesler Way remained the anchor
for the city’s historic downtown—it connects residents, commuters and workers in the area.
A major east/west arterial connection, the bridge carries more than 6,000 vehicles daily,
including seven local and regional bus routes, and has unique, historic design elements.
Crumbling abutment walls, seismic vulnerability, outdated design standards and the risk of
catastrophic collapse from vehicle impacts meant that the bridge critically needed safety and
accessibility improvements.

1. USE OF GOOD
CONSTRUCTION
MANAGEMENT
TECHNIQUES AND
PROJECT SCHEDULE
To address the many construction
complexities, a number of aggressive
construction management techniques
were carried out throughout the
project. These included: action-oriented
weekly construction meetings with
all participants (owner, designer,
contractor) empowered to resolve
issues; development of microschedules to control critical, short-fuse
activities such as weekend roadway
shutdowns; thorough integration of
public utility staff into the project team
for expeditious problem-solving; and
a team-wide commitment at all levels
to the speedy resolution of issues
of concern.
Most construction was completed with
public access maintained—at least one
sidewalk and three traffic lanes—on
4th Avenue through the work area. This
effort required shifting traffic between

Looking eastward, the Yesler Way
Bridge is nestled between three
historic buildings and a City park.

Total Estimated Cost

$19.8 Million

Total Project Actual Cost

$20.4 Million

Scheduled Completion

Fall 2017

Actual Completion

October 2017

The project uniquely
balances historic
preservation goals while
providing a safer, better
functioning, and more
durable bridge. Preserving
the iconic bridge’s key
historic features—fascia
girders, railings, light
fixtures, cast iron column
cladding and abutment
corbels—was critical
because the bridge is
a visual gateway and
landmark for the city’s
historic districts.

Each of the ‘character-defining elements’ were
removed, refurbished and reinstalled, but that came with
risk. The condition of these elements could not be fully
determined until we removed them, with extreme care, of
course. Each piece was then inspected, with its extent
of deterioration documented, before customizing a repair
procedure. Retaining the historic integrity of the
bridge was crucial to project success.
— Amanda Tse, Interagency Project Manager, City of Seattle

the east and west sides of 4th Avenue for bridge abutment construction.
IMCO worked closely with the Seattle Police Department to coordinate the
lane and sidewalk shifts and temporary roadway closures.
Keeping the project on schedule depended on getting the historical
elements to the preservation subcontractor for refurbishment as soon as
possible. IMCO removed the bridge railings early in the project to allow
time for the preservation specialist to address any concerns.
During the removal process, the project management team made the
existing features a priority. In the pre-planning phase, the team recognized
that the original construction would be difficult to replicate, so the project
team—including the engineer, owner and contractor—adjustments that
allowed re-installation to be successful.
To assist with this process, the IMCO project team performed multiple
3D scans of the facia girders and cladding, obtaining accurate digital
dimensions so the team could analyze the bridge after it was deconstructed. The team also knew that, within the schedule, there was the

New railing posts were
fabricated with similar
cross-sections to the
original posts. The new
posts accommodate
the cable railing, which
reduces the large, unsafe
openings through the
“arches” and allows the
posts to be attached to
the sidewalk and curb. In
effect, the original railing
panels were salvaged,
refurbished to bare
metal, and attached to
the new posts.

possibility for complications in retrofitting
the Yesler Building to accommodate the new
bridge features. To overcome this, the project
team brought the right subcontractors in
for consultation during the early stages of
the project. This allowed the team to work
together to maintain the schedule.
Preserving and restoring the iconic bridge’s
riveted steel fascia girders, railings, cast
iron column cladding and abutment corbels,
and light fixtures took care, precision and
time. After they were removed from the
bridge, Jesse Co., the steel fabricator, took
exceptional care, disassembling and cleaning
parts, welding and repairing cracked cast
iron components, and devising new bolted
connections for the cladding. Contract drawing
details were adapted to actual conditions that

could be discerned only after the original parts
were in the fabrication shop. There, parts were
accurately measured and items were shopfit, such as the fascia girders’ new structural
steel H-columns—which are concealed by the
cladding—and the new posts for the railings.
Some of the intricate, cast iron column capitals
were cracked and broken beyond repair.
Morel Industries, a specialty subcontractor
to Jesse Co., used a traditional green sand
casting process to craft replacements, using
components that were in good condition to
create molds for replacements.
In the field, special care was taken to reinstall
the historic elements. For example, IMCO
first aligned and braced the complete length
of railing in place, with the railing post base

connections positioned in block-outs in the
concrete deck. The block-outs were filled
when the concrete curb under the railing
was cast, resulting in a clean curb with no
unsightly joints.
Completed within approved schedule
extensions, the historic Yesler Way Bridge over
4th Avenue overcame significant challenges
throughout design and construction. Project
costs increased from the original bid due
to additional work caused by unforeseen
conditions, such as adding the deadman
anchor system for the basement wall and
utilities work added by the City. Nevertheless,
project costs were within estimates and
approved by the City.

2. SAFETY PERFORMANCE
A continuous focus on safety was instrumental to maintaining a safe work site, beginning
with worker safety meetings each morning. These meetings addressed the day’s tasks and
coordinated with traffic control, subcontractors, Seattle Department of Transportation (SDOT),
and affected utilities and agencies. IMCO’s safety coordinator led discussions on the previous
day’s issues, safety protocols for upcoming work and held a forum for concerns, questions
or praise.
IMCO held a safety stand down prior to major operations, including superstructure demolition
and girder erection. The stand down included a meeting with the entire IMCO crew, a
presentation explaining each step of the operation, an hour-by-hour schedule, and a list of
each worker and their role. Because every worker knew their role prior to the work, including
required tools and safety gear, each major operation was executed as planned, meeting
schedules with zero injuries.

Total Hours Worked

57,807

Lost Time Injuries

0

Project OSHA Incident Rate 13.84

The SDOT safety group performed monthly site
walks with IMCO personnel. Afterwards, the
IMCO safety coordinator completed a report,
documenting deficiencies discovered during the
walk and how they were remedied.
While the team sought to maintain public access
throughout construction, they were challenged as
the 4th Avenue corridor is also a major pedestrian
thoroughfare; an unforeseen amount of foot traffic
disobeyed signage, seeking a way through the
construction area. To keep both the public and
work crews safe, a traffic control team was onsite throughout 90 percent of the project, verbally
directing pedestrians to the safest route.

3. COMMUNITY RELATIONS
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4th Ave S between S Washington and
Jefferson Streets late last week. Crews continue
work to widen the bridge footings, and
installation of a large electrical utility vault next to
the eastern bridge abutment. The sidewalk on the
east side of 4th Ave S will be closed until late
April. Thank you for your patience as we
continue construction activities.
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— Tony Brooks Jr., Owner, 9000 Barber Shop
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For safety, the IMCO project team closed 4th
Avenue a few times throughout the project for
bridge demolition, girder erection and repaving;
however, these closures were limited to nights and
weekends. Furthermore, this major thoroughfare
was open for sporting events, such as the Mariners
and Seahawks games and community events such
as the Seafair summer festival parade.

Spring 2016

D AV

The project team made every effort to verify the
surrounding community was cared for during the

closure and construction of the Yesler Way Bridge.
To warn and inform users and the neighborhood,
the City conducted outreach events prior to each
major stage of construction.
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The team worked closely with the community to
minimize the project’s impact. As a major walking
path for people working in downtown Seattle,
closures and pedestrian passage presented
significant challenges for the project team. The
entire team assisted local pedestrians to navigate
through the worksite. IMCO’s project team moved
signs and adjusted fencing to accommodate
walkers and assisted bus riders to navigate the
work area quickly, to make their connections.
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Native American mill workers at Yesler sawmill cookhouse, 1866. Courtesy of UW Special Collections and
Historylink.org.

To keep the neighborhood
informed on upcoming construction
activities, the Seattle Department of
Transportation prepared newsletters
and handouts.

The team worked together to maintain easy access
to the surrounding business storefronts. Deliveries
to these businesses posed a significant hurdle,
but working with store owners, the project team
coordinated with and allowed delivery drivers
to use the closed lane—typically reserved for
contractor workspace—to drop off supplies.
The Seattle Department of Transportation also
promoted businesses impacted by construction
by making pedestrian walkways, using wayfinding
signage and keeping the nearby work site clean
by moving construction materials and equipment
when not in use. SDOT even wrote a blog on their
website, encouraging continued patronage to
the businesses—such as a barbershop located
in the Prefontaine Building—that were impacted
by this work, but remained open and accessible
throughout construction. The IMCO team also
met with a law firm in the Prefontaine Building to
confirm they didn’t have issues with air quality,
noise or building access.
The City’s public information representative
attended weekly team meetings to coordinate
community needs. One such example was
maintaining access to the parking garage on 4th
Avenue, abutting the north edge of the bridge.

Local business owner, Tony Brooks Jr.
helps cut the ribbon to open the
new Yesler Way Bridge.
Photo courtesy SDOT

The Yesler Building, at the east end of the bridge,
received power via lines carried across the original
bridge from a vault located one block west of the
bridge on 3rd Avenue. The power conduits were
supported between and by two of the original
interior girders below the bridge deck. Maintaining
power to the Yesler Building during construction
would have been problematic—as temporary, aerial
high-voltage lines posed a severe risk to bridge
demolition, girder erection, and other overhead
construction operations. So a separate project was
complete to provide power from a vault one block
east of the bridge on 5th Avenue during the year
prior to the start of Yesler Way Bridge construction.
A component of the Yesler Way Bridge project,
the team constructed a new, 12-foot vault behind
the east bridge abutment and a bank of ten 5-inch
conduits across the bridge, suspended below the
bridge deck. In the future, Seattle City Light—the
City’s power utility—projects may use this vault to
develop a second connection to the Yesler Building
and provide redundancy in the power grid.
Providing power for future transit including street/
trolley cars was included in the bridge project.
Relevant elements included four combination
strain-street light poles that can support future
overhead trolley wires and appropriate power lines
to these street light/strain poles.

4. PROTECTION OF
THE ENVIRONMENT
In addition to restoring key historical bridge
elements, the team improved the stormwater
drainage system, provided new sewer lines
and switched lighting to energy-efficient LEDs.
The new bridge also includes streetlight poles
designed so overhead power lines can be added
for a future electric bus expansion.

Before

After

The wider, reconfigured sidewalks encourage
alternative transportation by reducing the
crosswalk distance, slowing approaching vehicles
and enhancing pedestrian safety. New curb
ramps provide ADA compliance and wider
bike lanes provide additional safety measures
for Seattle’s passionate cycling community.
A reoriented Terrace Street and Yesler Way
intersection, while enhancing pedestrian usage,
also improves driver visibility and sightlines.

The Terrace Street and Yesler Way
intersection alignment was reoriented to
improve driver visibility and sightlines, while
widened and reconfigured sidewalks reduce
the crosswalk distance, slow approaching
vehicles and enhance pedestrian safety.

5. UNUSUAL
ACCOMPLISHMENTS
UNDER ADVERSE
CONDITIONS
BRIDGE LOCATED IN THREE HISTORIC DISTRICTS
Located in three historic districts—the Pioneer
Square-Skid Road National Historic District,
Pioneer Square Historic District, and International
Special Review District—the team worked with
their respective oversight boards and the Seattle
Department of Neighborhoods to maintain
the historic pedestrian railings, fascia girders,
ornamental column cladding and capitals, light
fixtures, and corbels.
TEAMWORK DEVELOPS SOLUTIONS FOR UNFORESEEN
CHALLENGES
Unforeseen conditions on the more than 100-yearold worksite were inevitable. Fortunately, teamwork
and collaboration by IMCO, the City’s construction
management team, and the HDR design team
minimized delays, as construction tasks were
expeditiously re-sequenced to develop solutions.
Examples of this teamwork approach include:
•• The fascia girder columns’ cladding was
removed, revealing severe corrosion of the
structural steel columns that supported the
bridge deck. Construction was immediately
stopped to support the fascia girders with
temporary shoring posts. Other construction
tasks advanced while additional shoring was
detailed, reviewed, and constructed to verify that
the old bridge was safe and stable until it could
be demolished.

•• After discovering that a 19-foot-tall building
basement retaining wall adjacent to the west
abutment was only 12-inches thick and minimally
reinforced, the team strengthened it with
concrete deadman anchors set in the roadway
backfill behind the abutment wall.
•• During a month-long concrete truck drivers’
strike near the end of construction, uncertain
deliveries threatened the completion of roadway
and sidewalk concrete work. To work around this
challenge, the contractor was granted variances
on the concrete mix design.
•• The site was severely congested with
underground utilities. The team relocated fiber
optic lines, telephone lines, street light systems,
high voltage transmission lines, a water main,
gas lines and a storm sewer system through indepth coordination between the contractor, the
city construction management team, and several
utility owners.

SITE ADAPTATION CHALLENGES
The project also included numerous site adaptation
challenges where the existing roadway and
sidewalks met the new bridge structure, including
stairway and wall reconstruction at the north side
of the bridge; complex ownership rights between
the City, County, and private citizens; the adjacent
Prefontaine Building’s shared support of the bridge
structure; and permanent closure of a nuisance
stairwell at the north end of the east abutment.
HISTORIC BRIDGE LAYOUT FORCES INNOVATIVE SOLUTION
FOR MODERN DESIGN
The bridge’s historic design and complex geometry
created unique challenges. The original columns
next to the roadway carried most of the bridge deck
loads. Two unreinforced concrete abutment walls—
one carrying Terrace Street and the other carrying
Yesler Way—and the also historic Yesler Building’s
basement that separates them, comprised the east
abutment. The 4th Ave roadway has a horizontal

curve under the bridge, and alignment of the bridge abutment walls
are similarly curved. The bridge deck grade is nearly 10 percent while
4th Avenue follows a 4 percent grade. The west abutment was a
thin-stemmed retaining wall carrying Yesler Way. This Y-intersection
configuration and curved 4th Avenue roadway resulted in an unusual
fan-shaped bridge footprint. While modern bridge designers try to
avoid situations like this, the team used a splayed girder layout with 20
welded I-girders to fit the existing, adjacent structures and the newlyraised roadway geometry at the bridge’s north side.
The new single-span bridge superstructure shifted the bridge’s vertical
loads to the abutments. The top 10 feet of the east abutment were
removed to accommodate a new concrete diaphragm, integral with
the new steel girders. Elastomeric bearings—for seismic resiliency—
support the diaphragm on the lowered abutment walls. These
modifications, plus extending the abutment wall toe, lowered the east
abutment’s seismic forces to acceptable levels. The west abutment
was completely reconstructed, using 60-foot-deep drilled shafts to
prevent transmitting bridge loads to an active, historic railroad tunnel
located 20-feet behind the abutment. Shafts were constructed using

an oscillator to minimize disturbing the tunnel and the adjacent,
historic Prefontaine Building.
LOAD TRANSFERRED OFF FASCIA GIRDERS AND COLUMNS
The fascia girders and columns originally supported the bridge deck
and railing. After refurbishment, they were installed with a small gap
between the new bridge deck and the top of the girders so they only
support their own weight and the risk of bridge collapse is eliminated
should a column be hit. The original bridge’s visual aesthetic is
maintained because the girders are set back only a few inches from the
slab edge, making the gap unnoticeable. The railings were reinstalled
with new posts that are anchored in the new sidewalk and curb.
UNFORESEEN FOOT TRAFFIC CREATES SAFETY CONCERNS
The 4th Avenue corridor is also a major pedestrian thoroughfare; an
unforeseen amount of foot traffic disobeyed signage, often seeking a
way through the construction zone. To keep both the public and work
crews safe, a traffic control team was on-site throughout 90 percent of
the project, verbally directing pedestrians to the safest route.

6. ADDITIONAL CONDITIONS
DEEMED OF IMPORTANCE
TO THE PUBLIC WORKS
AGENCY
The Yesler Way Bridge project uniquely balances
historic preservation goals while providing a
safer, better functioning, and more durable
bridge. Preserving the iconic bridge’s key historic
features—fascia girders, railings, light fixtures, cast
iron column cladding and abutment corbels—was
critical because the bridge is a visual gateway and
landmark for the city’s historic districts.
However, the 100-year-old, three-span structure
was structurally non-redundant and its interior
columns were within 12 inches of the sidewalk
curbs. If any bridge column was struck by a vehicle
and buckled, bridge collapse was likely. There was
insufficient space to add protective barriers in front
of the columns. Also, vertical clearance under the
north fascia girder was substandard, at
14-foot, 3-inches; chipped and scratched paint
attested to previous vehicle hits. Furthermore,
the bridge was constructed when there were no
seismic design codes, and collapse was likely in the
event of an earthquake.
To meet the project’s durability and safety goals,
the bridge’s north edge was raised almost 2 feet,
improving vertical clearance to a standard 16-foot
height, while a single-span superstructure was
constructed, eliminating the non-redundancy risk.
To meet preservation goals, the team modified

and re-installed the original fascia girders, column cladding, abutment
corbels, light fixtures, and railings maintaining the original bridge’s
visual appearance.
Because the north side of the bridge was raised nearly 2 feet, the
team reconstructed the north stairways and sidewalks at the west and
east approaches to the bridge. At the northwest corner of the bridge,
a concrete retaining wall was replaced. Because of the new, raised
geometry, the previous wall was not tall enough to protect pedestrians
and was structurally inadequate to withstand vehicle collisions. A
new reinforced concrete barrier with steel picket panels now provides
improved vehicle and pedestrian safety, using details that required
approval from Seattle’s Pioneer Square Preservation Board.

Proving that design teams and cities can take a fresh approach to
historical structures, the project reverses the idea that they must be
totally demolished to facilitate economic growth. In fact, the team kept
the appearance and historical significance of the century-old Yesler Way
Bridge while extending its useful life by another 100 years.
The new bridge has been embraced by the surrounding community, as
well as pedestrians, bicyclists, and motorists, and it is recognized as
crucial transportation infrastructure, as well as a proud symbol of the
City’s past.

