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EXECUTIVE SUMMARY
OF THE PROJECT
The new Vancouver Waterfront Park
is part of the Vancouver waterfront
master plan, which was crafted to
reconnect the city of Vancouver to
the Columbia River. The new 7.3-acre
park creates public access to the
river for the first time in more than a
century.
Serving as the centerpiece of the
park is the Grant Street Pier, a
concrete, cable-stayed structure
projecting almost 100 feet over the
Columbia River.
Artist Larry Kirkland, inspired by
the river sailboats of Vancouver’s
heritage, designed the pier. The
iconic pier design is a thoughtful
combination of architecture and
engineering, while providing a safe
and accessible waterfront experience
at the Columbia River shoreline.

The unique pier design combines artistic
vision with innovative engineering of
no in-water structures, which minimizes
impact to the river’s ecosystem.
With the park now open to the public,
the project is one important component
of the City’s long-term revitalization
and economic goals. It reconnects
the growing downtown area with the
Columbia River, further incentivizing
multifamily and mixed-use development.
The $14 million Grant Street Pier had an original
scheduled completion date of 29 September 2018 and
successfully opened to the public on this date.
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CRITERION 1
CONSTRUCTION
MANAGEMENT
TECHNIQUES
The construction activities and implementation
of the work were carefully coordinated with the
City of Vancouver and adjacent private developers.
The team’s engineers used their knowledge of the
local contracting community to select construction
materials and skills that could be locally sourced.
The result is a one-of-a-kind environmentally
friendly structural engineering marvel designed by
local engineers and built by local contractors.
Rotschy Inc., workers install the first of
four cables on the western backstay. Each
2.5-inch-diameter cable supports a working
load of 250,000 pounds.
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Construction Schedule

.

The project required a detailed, complex schedule that
had to account for limited access to the site, fluctuating
river and groundwater levels, an in-water work window,
and highly variable and largely unknown underground
soil conditions. Project excavation began in early August
2016, followed by drilled-shaft construction. Two of the
drilled shafts required repair because of unforeseen
underground conditions. The engineering and
construction teams worked together to find a solution,
minimizing schedule delay.

3-D modeling was used extensively as a control
technique and a conflict resolution tool. First, the
team prepared 3-D modeling in AutoCAD and then
converted the model to surveying software/equipment
for layout of the unique and complex geometry in the
field. Using this process allowed the team to locate
structures, monitor construction, and plan for the
installation and removal of the temporary shoring used
during placement of the concrete of the main overhang
structure.

The project schedule was further complicated due to
coordination with concurrent construction of the adjacent
phase of the City’s park construction, as well as the
private development construction of restaurant buildings
occurring immediately upland of the pier (and literally on
top of portions of the pier foundation).

3-D modeling also enabled the team to accurately place
the substructure foundations and walls so that they
aligned with the structures at the surface and along the
shore for a smooth transition. The unique abutment
wall structures included radiused walls that transitioned
from vertical to battered; the 3-D modeling was the link
between the design intent and the actual construction.

Amidst these scheduling challenges, the contracting team
persevered and finished construction of the pier in time
for the grand opening on 29 September 2018.

Control Techniques

The team used 3-D modeling to determine the length
of the 16 cables supporting the structure. The cable
lengths needed to be determined early on as they
had an extremely long lead time. Lastly, for the metal
fabrication of the main mast, the team was able to
find interferences with the ends of the cables and
their connections to the mast, allowing for design
adjustments to the mast prior to actual construction
and field installation. This avoided any impacts to the
schedule.
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CRITERION 2
SAFETY PERFORMANCE
The contractor ensured operations were conducted safely, economically, and efficiently.
By providing safe, reliable equipment; establishing safe work methods and practices; and
insisting upon their proper use at all times, they were able to control exposure to public
liability and property damage and provide a safe working environment.

An excellent
safety record was
achieved on the
project with zero
total lost-time
injuries for the
construction
phases in 2016,
2017, and 2018.
The contractor, Rotschy Inc., implemented a full
site-specific safety plan for this project. The team
conducted a Job Hazard Analysis to identify any known
hazards and the proper protocol for dealing with
each. Resources for medical, fire, chemical, or other
administrative needs were provided for all persons on
site. Weekly safety meetings were held to coordinate
the resources needed and to review safety procedures.
Each employee had a position and responsibility on
the job site, depending on level of certification. For
example, those involved with trenching and excavating
completed Trenching and Excavation Competent Person
training. Crane operators held a current crane operator

certification by National Commission for the Certification
of Crane Operators or similar nationally accredited
organizations. And, the site supervisor was properly
trained and certified to be the lift director on site.
The general superintendent administered and
implemented the safety program requirements for
the duration of the construction, including emergency
protocols. The site-safety representatives conducted
job site inspections. All accidents and near misses
were properly reported to the superintendent and
documented. There were zero lost-time injuries over the
course of the construction period from 2016 to 2018.
4
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CRITERION 3
ENVIRONMENTAL
CONSIDERATIONS
Built on a former industrial paper mill site, the project team faced many challenges on
this complex brownfield because of its industrial legacy and because this half-mile of the
shoreline runs along a very swift and high-wave energy section of the Columbia River. These
site conditions required extensive shoreline restoration, creative engineering solutions, and
a robust environmental planning and permitting process.

No In-Water Structures
The Columbia River is home to many Endangered Species Act-listed aquatic species, and permit acquisition is
always on the critical path for waterfront structures. To ease this process, public artist Larry Kirkland designed a pier
that appears to float above the river, using a cable-stayed system that requires no in-water piling. The absence of
in-water piling was seen as a very favorable feature to the environmental regulators. Design of a pier that extends
this far over a waterbody without any in-water elements is an unprecedented effort to connect people to the
magnificence of the Columbia River, while eliminating lasting environmental impacts to the river’s ecosystem.

To underline the environmental commitment, the pier features
no permanent in-water structure. Everything permanent is
located landward of the ordinary high water mark.
5
Photo Courtesy of Lioneye Aerials

APWA Washington | 2019 Project of the Year Award

Sustainable Development
The project incorporates several sustainable development features
in perfect harmony with the region’s greatest natural resource, the
Columbia River.
The Grant Street Pier was designed to have no in-water structure,
maintaining unhindered aquatic species migration. Further, stormwater
runoff from the wood surfaces of the pier is collected and treated in low
impact development (LID) bioretention treatment cells.
The project also included significant ecological sustainability efforts,
including the removal of old in-water piling and concrete debris,
restoration of shorelines and riparian vegetation, and other habitat
enhancements.
The native and adaptive planting palette reduces irrigation and fertilizer
needs. What small amount of irrigation needed, is regulated by smart
irrigation controllers and weather stations, minimizing water usage.
Stormwater runoff from lawn areas containing fertilizers and landscape
chemicals is collected in LID swales. With new trail connections, the site
encourages bicyclists and pedestrians to visit and pass through the site to
destinations elsewhere. Finally, throughout the site, high-efficiency LED
lighting was used to reduce energy consumption.

The pier was constructed using white-colored concrete instead of painted steel or painted concrete. This
design decision provides economic and environmental sustainability benefits, as it reduces maintenance
requirements, saving the City money, as well as eliminating the need for future overwater painting.
6
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CRITERION 4
COMMUNITY RELATIONS
This large section of the Columbia River waterfront was previously inaccessible to the
public, blocked by a paper mill and a railroad berm that cut off downtown from the
waterfront. The new waterfront park extends the Vancouver Renaissance Trail along the
Columbia River as the essential link that connects the park to adjacent open spaces and
upland neighborhoods, commercial centers, and gathering points, and restores downtown
Vancouver’s long-lost direct association with the Columbia River.
Numerous displays of public artwork were installed along
the site to add interest and education. Larry Kirkland,
the artist of the pier, highly regarded the engineering
involved. He decided to feature the engineering concepts,
and even some of the actual engineering details of the
pier, through etchings on huge stainless steel panels
affixed to the backstay anchors. The engraved images
on the panels capture public attention but also provide
a permanent way of educating people about the impact
that engineering has had in shaping their community.

7
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The City invested $65 million in this waterfront
development, $24 million of which was for the park,
which also received federal funding. Reconnecting
the downtown to the river acts as a redevelopment
catalyst for the community, adding new amenities and
accommodating approximately 3,000 new residential
units and 1 million square feet of mixed-use space as
part of the $1 billion Vancouver waterfront development.

The Vancouver Waterfront Park, including Grant Street
Pier, is the public space that has made this entire
development such an attractive place to live, work, and
visit. Surrounding the pier, there are new trails, plazas,
terraces, viewpoints, a playground, an urban beach, and
a performance area. The site is full of new social and
recreational opportunities not previously available.

8
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Ultimately, the Vancouver Waterfront Park and Grant Street
Pier was a community works project. It provides diversified
recreational activities, restores ecological function, and
brings a social vibrancy to the area. This reclaimed
industrial site now serves as a bustling public-use space
that has reconnected the Vancouver downtown
to the scenic waterfront. The iconic nature of
the design, brought to reality with technically
excellent and fiscally efficient engineering,
provides Vancouver with a new sense of
civic identity and pride.

9
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CRITERION 5
UNUSUAL
ACCOMPLISHMENTS UNDER
ADVERSE CONDITIONS
The Grant Street Pier’s location, wedged between the Columbia River to the south and the
Vancouver waterfront development to the north, on a former industrial site and with a large
trunk sewer line running through the middle of the plaza, provided numerous design and
construction challenges.

The Grant Street Pier was constructed
at the same time and literally in
the shadow of the adjacent private
development (steel roof framing shown
above). In the center of the photo is the
western backstay, constructed directly
over the trunk sewer line that had
been previously installed. The backstay
micropiles were positioned on either
side of the sewer pipe, with the pile cap
bridging between.
10
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Site-specific Challenges
The pier and plaza site is underlain by sand
that is potentially liquefiable in a seismic event.
Because there was no time nor space to do ground
improvements, the engineers had to use the brute
force method to stop the lateral spreading. The
novel use of part of the cofferdam (a necessary part
of the project to isolate the foundation work area)
as a lateral-spread-resisting bulkhead saved the
project hundreds of thousands of dollars.
Construction at the waterfront margins of industrial
sites often provides one surprise after another.
Historically, waterfront industrial sites were created
by pushing all kinds of fill material out to the river
to create flat work areas above the flood elevation,
and this buried material stays a mystery until the
digging starts for redevelopment. In the case of
the Grant Street Pier, installation of 25 of 27 drilled
shafts went off without a hitch, but two shafts
encountered large underground voids due to the
presence of a concrete debris field left over from
a historic development. These voids swallowed a
large volume of concrete and, during extraction
of the temporary casing, pulled the concrete off
the rebar, resulting in inadequate concrete cover.
The engineers devised a repair that involved core
drilling the flawed shafts and socketing in a large
pipe to replace the capacity of the shaft. The highly
complex analysis and design of the repair was
performed on the fly during construction, keeping
the project moving forward.
A trunk sewer line had previously been constructed
by the City near the shoreline to serve the
waterfront redevelopment. This sewer line was
constructed before it was realized that the Grant
Street Pier would feature such a massive and
complex foundation system. This sewer line
influenced the design of one of the cable backstays.
Micropiles were chosen as the deep elements for
the northwest backstay in order to straddle the
sewer pipe and provide the required structural
capacity with a minimum of construction risk.
In addition, the lateral spread bulkhead tieback
anchors had to be carefully designed in order
to avoid drilling through or influencing the pipe
during construction.
11
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The Foundation Engineer’s
Dream

such as the installation of stone columns. But the
permanent foundation elements are located completely
upland of the ordinary high water mark in a very
narrow right-of-way between the river and the private
For deep-foundation engineers, the Grant Street Pier
development. As such, there was no room available
was a dream project. BergerABAM collaborated with
to install ground improvements without significantly
the geotechnical engineering subconsultant to design a
system that includes drilled shafts, sheet piles, micropiles, affecting the private development schedule; therefore,
lateral spreading had to be resisted by the brute force
and ground anchors. Each foundation element was
selected to provide high structural capacity, with careful capacity of the structure itself.
thought given to constructability on a very constrained
Because a sheet pile cofferdam was being used to
site.
isolate the foundation construction from the river, the
engineers made use of what would otherwise have been
Particularly innovative was the dual-purposing of a
a temporary back wall of the cofferdam and repurposed
portion of the work-isolation cofferdam. The site is
it as a permanent tied-back bulkhead to cut off the lateral
underlain by liquefiable sand that can result in lateral
spreading. This was a critical design decision that solved
spreading during an earthquake, causing the ground to
the geotechnical problem while allowing private upland
move toward the river. The most economical mitigation
construction to continue on an independent schedule.
for lateral spreading is usually ground improvement,

Iron workers installing rebar for the mat slab/shaft cap
inside the sheet pile cofferdam. The cofferdam was used
to isolate the Grant Street Pier foundation work from the
Columbia River.
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CRITERION 6
ADDITIONAL CONSIDERATIONS
To our knowledge, there is no other structure in the world like the Grant Street Pier. The
single-abutment, post-tensioned, cable-stayed pier is a first-of-its-kind example of what
engineers can achieve. The pier, built by a local workforce, veils enormous structural
capacity in an elegant structure that never touches the river.

Engineering the Art
Artist Larry Kirkland envisioned the pier floating above the river. His
vision challenged the engineers to be creative. He wanted the deck as
thin as possible. The engineers kept the post-tensioned concrete deck,
which spans 70 feet from shore to the forestays and cantilevers 32 feet
beyond that, to 3 feet thick. Such a thin structure could be at risk for
unpleasant flexibility, but the pier deck deflection is imperceptible
under the service loading, and the system features tuned-mass
damping harmonic absorbers to mitigate unwanted vibrations.
Larry was so impressed by the ingenuity of the engineering that as the
design progressed, he changed his plan for the etched stainless steel
public display panels that are affixed to the backstays. Much to the
delight of the team’s engineers, structural engineering concepts and
project design details are now featured on the panels. On this project,
the art inspired the engineering, which in turn inspired the art.
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One-sided Cable-stayed System
A pier extending 100 feet from shore was an out-of-the-ordinary application of cable-stayed technology for a
one-sided waterfront structure. The fact that the waterside end of the pier is free to deflect vertically and laterally
means that this freedom has to be resolved on shore, where the torsional effects are magnified because of the lack
of mechanical advantage imposed by pier geometry and by the restrained site. Because of the orientation of the
ordinary high water mark relative to the primary axes of the structure, torsion is induced in the foundation system
even in the absence of wind or seismic loading, adding to the complexity of the solution.
The use of cable-stayed systems for overwater structures is not new, but what is unique about the Grant Street Pier is
that the system features an abutment on one side of the structure only. Typical cable-stayed bridges are supported
at each end by abutments with the cables providing the intermediate deck support. With a single abutment and no
in-water elements, all forces were magnified at the shore, resolved into a massive but mostly hidden foundation.
This combination of art, engineering excellence, sustainable design, and environmental stewardship is why
Vancouver City Manager Eric Holmes described the Vancouver Waterfront Park and the Grant Street Pier as a
“spectacular and special place.”
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