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Nomination Summary
The original Broadway Bridge, built a century ago, was 100 feet long and 100 feet
wide. It was composed of steel girders and frames which had heavy wide-spread
corrosion with a limited functional service life. The bridge carried five lanes of
traffic and two sidewalks over the BNSF railroad main line to Canada and Chicago
with an average daily traffic of 44 trains per day.
The new bridge is configured to carry 4 lanes of traffic with a center turning lane,
8-foot shoulders and 11′-7″ sidewalks on each side. The project is in a high
seismic activity zone with a site acceleration of 0.3 g. The site’s subgrade is
comprised of clay/silt over dense compacted silty sands. The bridge is supported
on a drilled shaft foundation using 4-foot shafts.
The aerial view of the bridge demonstrates the tight space to fit the bridge in the
heart of the City of Everett’s Central Business District (CBD).
Project Introduction
The Broadway Bridge is located in the heart of Everett’s CBD, a rapidly growing
Northwest urban center north of Seattle. The roadway facility carries more than
30,000 vehicles daily and is considered a vital link within the City’s transportation
grid.
The bridge in close
proximity to
important buildings
and infrastructure,
creating unique
design and
construction
challenges. Some of
the landmarks
around the bridge
are: Xfinity Arena at
the southwest
corner of the project
site—home to Everett’s hockey team with a seating capacity of 10,000; a historic
100-year old building; and many additional adjacent businesses.
The unique, innovative and social impact features of this bridge replacement
project are:
•

The bridge is built in a very tight urban environment.

•

A thin superstructure depth of only 23.5″ provided maximum vertical
clearance in BNSF railway zone.

Broadway Bridge Replacement
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•

Utilization of solid precast slabs for exterior girders provided added capacity
at the exterior edges of the bridge to carry bridge railing and its associated
throw-fence loading while not adding additional structure depth.

•

Utilization of modular precast slabs within the BNSF Right-of-Way provided
a quick bridge construction solution that did not require any girder formwork
resulting in the placement of all the slab girders in less than two working
days of over-track
work.

•

Incorporation of an
aesthetic illuminated
fence on top of the
bridge’s traffic barrier
complements the
surroundings in
Everett’s CBD.

•

The new concrete
bridge with precast
components provides a
very low-maintenance
cost effective structure
for the City that will
serve its citizens for
many years to come.

•

The project was
completed under the
allocated budget and
was opened to traffic
over three months
ahead of schedule.

•

A historical park at the southeast corner of the bridge was protected and
renovated, accentuating the aesthetics of the bridge.

•

Effective traffic control, including a total closure and a full capacity detour
route greatly reduced construction period inconvenience for the traveling
public.

•

A large areaway 80’*20’*10’ under the sidewalk in front of the historical
building on the southwest corner of the bridge was filled with a Structural
Earth Wall (SEW) resulting in reduced long-term maintenance.

•

Improved structural safety

•

Enhanced connectivity to medical facilities and transportation centers

Broadway Bridge Replacement
City of Everett Public Works Department
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•

Improved traffic flow

•

Safer pedestrian crossings

•

An innovative bicycle traffic signal allows connectivity across Broadway
from the CBD bicycle network to a regional bicycle route across US-2.

•

The project was praised by BNSF as an example of how a public agency
should work with BNSF.

Project data:
Total project budget: $13.6M Total actual project cost: $12.5M
Design cost: $1.97M
Scheduled date for bridge to open to traffic: 15 March 2016
Actual date bridge opened to traffic: 08 December 2015

Role of other design team
members:
Perteet Inc.: civil, roadway,
and traffic engineering design
Makers Architecture Inc.:
aesthetics
HWA Geosciences Inc.:
geotechnical engineering
MCR Logistics: railroad
coordination
Ott Constructability: constructability and estimation
Murray, Smith & Associates: utilities design

Contractor
Interwest Construction, Inc. (ICI) of Burlington WA
1. Completion date contained in contract. Any time extensions granted
should be addressed in the submittal.
Contract Substantial Completion date: 3/15/2016
Broadway Bridge Replacement
City of Everett Public Works Department
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Contract working days: 280
Working days added to the contract due to various Change Orders: (-17)
Total revised working days: 263
2. Construction schedule, management, and control techniques used.
Use of alternative materials practices of funding that demonstrates a
commitment to sustainability.
Below is a timeline of the construction schedule for the Broadway Bridge
Replacement project with relevant dates.
•

Construction
start date
(commence
working
days):
12/15/2014

•

Contract
working
days: 280

•

Working days
added to the
contract due
to various
change orders: (-17)

•

Total revised working days: 263

•

Bridge opened to vehicular traffic: 12/08/2015

•

Substantial completion: 03/15/2016

•

Final completion date: 04/15/2016

• Percentage cost of change orders during construction: 3.5%
From an economic and sustainable development standpoint, the concrete
structure with precast elements was shown—through a Type & Size study—to
be 15-25% less expensive than a cast-in-place or a steel bridge structure.
Moreover, the Bridge requires the least future maintenance cost.
The project initially considered typical staged construction methods to maintain
at least one lane of travel during construction. Detailed analysis determined
that a full closure with a full capacity detour route would result in reducing
overall construction time by a year and save approximately $1 million.
Precast voided slab girders were designed to be quickly placed over the tracks
to minimize over track work.
The City of Everett Public Works Department’s needs were successfully fulfilled
as the project was built within the allotted budget with $600,000 remaining, and
the bridge was opened to traffic more than 3 months ahead of schedule.
Broadway Bridge Replacement
City of Everett Public Works Department
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3. Safety performance including number of lost-time injuries per 1000
man-hours worked and overall safety program employed during the
construction phase.
Interwest Construction Inc. and its
subcontractors implemented a site
specific safety program for this
project to address numerous
hazards including:
•

Fall protection

•

Work within BNSF Zone – All
employees working,
including City construction
inspectors had passed the
contractor orientation test
and had obtained BSNF
badge for this purpose.
Safety meetings were conducted weekly to discuss hazards and training was
conducted as needed for specific subjects. The project included approximately
10,000 man hours and resulted in zero (0) time lost to accidents or injuries.
This statistic is a credit to the prime contractor, who was able to manage multiple
tasks and crews working simultaneously in difficult conditions. These difficult
conditions included work within BNSF Right-of-Way (ROW), restricted urban space
and working within the allotted BNSF time windows.
Safety and accident prevention program included the following components.
•

Accident prevention program

•

Project management and emergency contact information

•

Safety and health rules, regulations, and policies posted and observed

•

Personnel protective equipment

•

Medical and emergency response information

•

Incident reporting procedures

•

Subcontractor safety requirements

•

Site-specific requirements

•

Project-specific requirements

•

Traffic control plan

•

Public protection plan

Broadway Bridge Replacement
City of Everett Public Works Department
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4. Environmental considerations including special steps taken to
preserve and protect the environment, endangered species, etc.,
during the construction phase.
Prior to beginning work, the contractor prepared a Storm Water Pollution
Prevention Plan (SWPPP) as part of the Temporary Erosion and Sediment Control
Plan (TESC), meeting the requirements of the Department of Ecology’s Storm
water Management Manual for Western Washington Volume II – Construction
Stormwater Pollution Prevention, and the Department of Ecology’s Construction
Stormwater General Permit. The project specific National Pollutant Discharge
Elimination System (NPDES) Construction Permit was included in the SWPPP.
For any construction activities that potentially may have caused environmental
damages, like excavations and concrete pours, the contractor isolated the work
areas as much as possible with various containment structures and collected and
hauled away the residue to landfills. The construction goal was zero-residue to
escape to nature.
James J. Hill Park (a small urban
park) is located within the southeast
corner of the project site. The City
of Everett Parks & Recreation
website states: “Named after one of
the driving forces behind the
development of Everett, James J.
Hill Park is a petite retreat amid the
hustle and bustle of the business
district.” The 0.15 acre park is
owned and maintained by the City
of Everett and is comprised of a
small, open grass area and
ornamental vegetation (trees, shrubs, and flowers). Even though some of the park
property was required to be used temporarily for construction access, this park
was protected and remained open during construction and was fully renovated by
the City in association with this project and accentuates the aesthetic features of
the bridge.
5. Community relations – a summary of the efforts by the agency,
consultant and contractor to protect public lives and property, minimize
public inconvenience and improve relations.
The City of Everett Public Works Department embarked on intensive outreach to
the adjacent property owners, adjoining neighborhoods and all stakeholders
regarding the replacement of this bridge. Public Works met with many of these
stakeholders including a community open house at Everett Station. At each
meeting Public Works staff presented the project and explained the schedule for
Broadway Bridge Replacement
City of Everett Public Works Department
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the bridge closure and answered many questions. The public had the opportunity
to help select the final aesthetic treatment from several options.
Public Works also kept an extensive email listing of all of these groups. Emails
were published on a regular basis to keep people informed of the bridge progress
and updates on the schedule. This email system was an effective tool for keeping
people informed and provided a conduit
for questions regarding the bridge project.
Moreover, the City undertook effective
communication with the neighborhood to
ensure that their expectations were met,
like incorporating aesthetic features in the
bridge structure and reducing traffic
impacts to the adjacent residential
neighborhoods along the detour route.
The City worked with businesses adjacent
to the construction site to keep them
informed of project schedule, minimizes
impacts and keep them open for business
throughout the contract.
The City implemented an effective traffic
control scheme that minimized public
inconvenience. The City’s traffic analysis
indicated that a full closure with a robust
detour route could result in less overall
delay and traffic disruption than traditional
staged construction. This approach saved approximately one-year of construction
time and $1.0 million in cost.
City staff managed the full capacity detour route using their Traffic Management
Center (TMC). The use of the TMC enabled real-time monitoring and signal timing
adjustments to the detour route to optimize traffic flow and minimize delay. The
City created a project website that provided the public access to multiple live traffic
camera feeds along the detour route so travelers could observe current traffic
conditions along the detour route. Advance detour route information was
displayed at key times on WSDOT’s I-5 driver information displays.
The City published a live webcam feed of the construction site so citizens and
interested parties could watch construction activities live and published frequent
time lapse construction video updates so that a week’s worth of construction
activity could be viewed in a few minutes from the City website and on YouTube.
Through this bridge replacement, the bridge safety improved for all modes of
traffic, including pedestrian and bike modes. Lengthening and flattening the
bridge’s vertical curve substantially improved sight distance. The widened
sidewalk is now safely used by pedestrians including those accessing the Xfinity
Arena. The bicycle traffic signal provides continuity of Everett’s east-west bicycle
Broadway Bridge Replacement
City of Everett Public Works Department
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corridor on California Avenue across what was previously a barrier of crossing
Broadway.
The aesthetic illuminated bridge railing is a welcome spectacle at night in the heart
of the Central Business District (CBD) of the City of Everett across the street from
Xfinity Arena. The City has received much positive feedback from the citizens on
the aesthetic illumination.
Lastly, the precast structure provides a very low-maintenance bridge structure for
the City that will serve its citizens for many years to come.
6. Unusual accomplishments under adverse conditions, including but not
limited to, adverse weather, soil or site conditions, or other occurrences
over which there was no control.
Working in and along the BNSF railway mainline constituted a particular challenge
with up to 44 Freight and 2 Passenger trains per day passing under the Broadway
Bridge. The use of modular voided slab girders minimized the over-track work
requiring only two days to place all the girders. All other work was completed with
rail traffic proceeding and
construction work occurring
between trains. The precast voided
slab girder sections were designed
with 7’ modules to readily allow for
trucking to the site and rapid
placement to limit over track work
time. The slabs were joined using
an innovative welded spline
connection which allowed for rapid
deck construction and eliminated
the need for transverse posttensioning.
From the beginning, the City knew the structure would dominate the site. In
addition, rail clearance needed to be increased to meet BNSF requirements. The
City negotiated clearance that would exceed the existing bridge and adjacent
tunnel clearances but that would be 1’ less than full BNSF Standard. Therefore,
the designers worked to provide a "thin" superstructure. The precast slab sections
were developed for bridges with depth limitations and met the demands of the
project. The soffit of the girders leaves no place debris to collect and provides a
clean continuous lower soffit line with minimal visual impact.
The limited distance between the city street intersection at the "touch down points”
and the minimum required construction clearance when working over the railroad
required the thinnest superstructure section possible. Precast concrete slab
girders were the only viable option to meet these demands. Other options using
cast-in place concrete would have required substantial falsework over the railroad
tracks.

Broadway Bridge Replacement
City of Everett Public Works Department
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The demolition of the old bridge and construction of the interior piers that are built
within the BNSF R/W, required a robust schedule and disciplined work force to
perform their construction tasks within the limited allotted BNSF work windows
between passing trains. These activities were performed efficiently and the project
was praised by BNSF officials as an example of how a public agency project
should be constructed within BNSF R/W.
Deep soils subject to consolidation were discovered during the Geotechnical study.
The design team used a combination of drilled shaft foundations and preloads to
limit the impacts to construction. The preload settlement was measured with
surveyed settlement plates to observe consolidation and minimize the preload
duration.
7. Additional considerations you would like to bring to the attention of
the project review panel, such as innovations in technology and/or
management applications during the project.
The following are some of the unique and innovative aspects of this project:
•

Thin Bridge Superstructure Depth - In order to provide the thinnest
achievable bridge superstructure depth and meet the BNSF’s vertical
clearance requirements above the railway, voided 18” precast slabs with
5.5” of cast-in-place Portland cement wearing surface topping were used.

•

Aesthetic Throw Fence
and Railing Loading - To
provide more stiffness for
resisting the aesthetic throw
fence and bridge concrete
railing loads, solid 18”
precast slabs with 5.5” of
cast-in-place concrete
topping are utilized for the
exterior girders of the bridge.

•

Accommodating the
Railroad Track Grade – To
compensate for the railroad
track grade of 1% from west to east and to provide maximum railroad
clearance, the bridge deck is on a super-elevation of 2% from west to east.

•

Avoiding Clearance Conflicts Between Utility Mains and the Railroad In order maximize clearance, the 12” watermain was split into two 8” mains
that run in tandem along the eastside of the bridge and outside of the BNSF
vertical clearance prism. The two eastern slabs supporting the eastern
sidewalk are raised by 6” in order to provide an enclave to house the water
mains which along with the superelevation maximized rail clearance. This
was achieved via a stiffness balancing approach where the loads within the
plane of the slabs are transferred via a transfer beam.

Broadway Bridge Replacement
City of Everett Public Works Department
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Creating an Iconic Bridge Design - The aesthetics aspect of the project
was of paramount importance to the City and for this purpose a unique
illuminated pedestrian barrier was integrated within the bridge railing. The
railroad requires a minimum 10-foot high projectile fence covering the areas
over the tracks. Integrated into the barrier and railing are LED marker-lights
and color-burst-lights,
making the bridge
spectacular to see at
night, while providing
safe illumination for
pedestrians and the
roadway. Aesthetic
funding for the project
was provided by the
City, producing
"functional art" for the
illuminated barrier over
the tracks.
The concept, developed in collaboration with an Everett aesthetics review
team, highlights asymmetric RGB LED floodlights washing the pedestrian
barrier with slowly changing color, showcasing the interplay of the variable
textures of the barrier material. This enhanced color and texture results in
an engaging atmosphere creating a sense of “arrival” for downtown Everett.
Programmable LED lighting provides an integrated package of lighting
which merges DMX or Ethernet control data, with power and ground
conductors, and outputs the combined power and data stream, to a data
receiver. Additional programs are provided during the annual holiday
season and special celebrations.
The project provides under bridge lighting, access stairway and ramp
lighting, marker lights, roadway illumination and the programmable color
change lighting on the structure in a thoughtfully integrated context.
The non-glare system displays a continuously varying color pattern during
hours of darkness providing a rich visual experience for observers and
those passing by. The lighting system adds interest for drivers and
pedestrians approaching the bridge with the subtle changes in hue. The
asymmetric pattern limits the color display to the vertical surfaces of the
bridge barrier and the relaxed timing of the color pattern provides for a
comfortable, non-distracting display.
The use of LED and induction lighting with suitable color temperature, light
levels, uniformity and long lifespan produced a highly maintainable facility
with high efficacy, increased comfort, and minimal glare.

Broadway Bridge Replacement
City of Everett Public Works Department
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•

Reducing Construction Duration – The development of a full closure
construction method with a robust full capacity detour route reduced
construction duration and construction cost.

•

Load Path to the Railing Loads - The aesthetic throw fence and barrier
loads are transferred via the composite sidewalk to the deck and via deck to
the composite slab girders.

Some of the recent recognitions of the project include:
•
•
•

Winner of 2017 ACEC Engineering Excellence Award Silver Medal
Winner of 2017 Illuminating Engineering Society (IES) of North America
Award of Merit
Recognized by KIRO Radio as the best managed public transportation
project in 2015.

In the following, additional structural details about the bridge structure are shown:

Broadway Bridge Replacement
City of Everett Public Works Department
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