
Creative, constructible design engineering  
solutions for complex applications

By Aaron J. Unterreiner, PND Engineers, Inc.

P ND Engineers, Inc. has been providing design engineer-
ing services for unique applications of driven pile since 
the firm’s founding in 1979. Driven piles were featured 

in the company’s first project in the late 1970s in Ekuk, Alaska, and 
PND’s founders established pile driving precedents in arctic and 
marine engineering on a pair of innovative pre-PND projects in the 
late-‘60s and mid-‘70s in Southcentral Alaska.

PND continues to adapt and adjust its design engineering 
practices to meet the needs of our clients, from slurry displace-
ment piles and methods on the North Slope of Alaska to tradition-
al driven pile solutions throughout Alaska, the Pacific Northwest 
and elsewhere in the contiguous U.S., Canada and across the globe.  
PND won a PDCA Project of the Year in 2022 for the Taiheiyo 
Cement marine facilities in San Fernando on Cebu Island in the 
Philippines, a project that required significant pile driving opera-
tions for upgrading the client’s existing gravity block jetty with 
PND’s proprietary OPEN CELL SHEET PILETM (OCSP) systems at 
four outer berths, two roll-on/roll-off berths and a pile-supported 
jetty dock. The OCSP systems, comprised of more than 1,500 driv-
en piles, successfully weathered a Category 5 typhoon in 2021.

“Pile driving of the OCSP system was a critical component 
to the success of the project,” said Rian Johnson, P.E., S.E., P.Eng., 
PND vice president and principal engineer. “The project site is 
in an area prone to severe environmental exposure and loading. 
The OCSP system is exposed to waves, scour, seismic events and 
typhoon forces. The system’s resistance was demonstrated when 
Typhoon Rai made a direct hit on the region, and the system per-
formed with only superficial damage from the Category 5 storm.”

Johnson, who manages PND’s Seattle office and Pacific 
Northwest operations, saw something similar a few years earlier 
at America’s Cup Village in Sandys Parish, Bermuda, where PND 
designed a 1,345-foot-long and 45-foot-tall bulkhead to create 
nine acres of new land in the south basin of the Bermuda Royal 
Navy Dockyard.

“We used [the OCSP bulkhead system] as a land reclama-
tion structure for the staging area and viewing platform for the 
2017 America’s Cup race,” said Johnson. “Before the race, there 
was a hurricane – a Category 3  hurricane  – that made landfall 
across Bermuda. I flew out there about two weeks after the hur-
ricane, took a look, inspected the OCSP system, and there was no 
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damage to the cells at all and only limited damage to 
the surface features.”

THEN: Pre-PND & PND’s first project
Somewhere on a fishing boat in Bristol Bay in the 
late 1970s, a pile buck reached for an available 
block of butcher paper and roughly sketched a 
new Columbia Ward Fisheries dock at the Ekuk 
Cannery. He hand-delivered it to a friend in 
Anchorage, Alaska. By late 1979, PND co-founder 
Dennis Nottingham advanced his friend’s sketch 
into complete design for a 17,000-square-foot pile-
supported dock. Nottingham and Roy Peratrovich, 
Jr. incorporated Peratrovich & Nottingham, Inc., then 
went to work on their fast-tracked design-build 
project – the first project in PND history. The 
dock used precast concrete decking on a steel 
grid system supported by steel pipe piles. PND 
secured a permit in three months, completed the 
design in two months, and construction began in 

“�This project represents a creative and effective use of driven sheet  
pile to address a significant concern of bank erosion and loss of usable 
land near waterbodies. This use will become increasingly important 
as waterways across the nation – rivers, lakes and coastlines – are 
subjected to increasingly severe and frequent flood and storm events.”

– Wade Lundberg, P.E., PND Engineers, Inc.

Nigliq Bridge, 
Nuiqsut, Alaska
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September; the project was completed in December 1979 for less 
than $1.3 million. 

“There are a lot of firsts we worked on,” Peratrovich said of he 
and Nottingham in a 2015 interview. “I found I had a natural lean-
ing toward that.”

Before Ekuk, Peratrovich designed the first modern all-steel, 
all-welded orthotropic bridge in Alaska, a project that set a new 
marine engineering standard and served as the template for PND’s 
first job 10 years later. The project earned PND’s co-founders their 

first award together, a $500 merit award from the James F. Lincoln 
Arc Welding Foundation. 

“Their first adaptation of using steel pipe for replacing dolphins, 
when you’d have a timber dolphin that was 50 to 60 piles driven 
together in a bundle all cabled together, whereas you could replace 
it with three to five steel piles? That led to all sorts of innovations,” 
said PND senior consultant Bill Gunderson, P.E.

In the mid-1970s, Nottingham and Peratrovich won another 
Lincoln Arc merit award, their fourth of the decade, for proj-
ects involving design with pile driving applications. Nottingham 
designed a 400-foot tied-arch pipeline/vehicle bridge that used 
steel piles driven into permafrost, setting a new arctic engineering 
standard. The Gulkana River Bridge was designed, fabricated and 
constructed in six months.

“Anyone working on the Trans-Alaska (Pipeline System) project 
learned what engineering is all about and more,” Peratrovich said 
of PND’s Alaska roots. “Major advances in engineering were made, 
almost on a daily basis.”

NOW: Present-day PND
Creative innovation has been PND’s hallmark for 45 years. 

PND is a dynamic multidisciplinary engineering firm with 
125 employees across nine offices. PND is headquartered in 
Anchorage, Alaska, with additional office locations in Juneau and 
Palmer, Alaska, as well as Seattle, Federal Way and Kennewick, 
Wash.; Portland, Ore.; Houston, Texas; and Vancouver, B.C.

“PND provides a full range of engineering services from roads 
and bridges to buildings, ports and harbors in Alaska and the 
Pacific Northwest,” PND president Jim Campbell, P.E., said. “In 
other areas of the country, including our Houston office, we spe-
cialize in ports and harbors.”

The following is a small sample of a few of recent projects 
involving unique applications of driven pile in PND’s representative 
geographic locations:

Alaska
	• Nigliq Bridge | Nuiqsut, Alaska: The 1,421-foot-long steel box 

girder pipeline/vehicle bridge with steel pile foundation is the first 
launched bridge north of the Arctic Circle in North America. The 
arctic environment presented numerous challenges during bridge 
construction, including workforce limitations due to the project’s 
remote location on the North Slope of Alaska, billeting constraints 
at accessible camps, maintaining production under extreme-
ly low temperatures (-45°F with wind chills reaching -65°F), 
blizzards, limited infrastructure, equipment limitations due to 
extreme climate, extended darkness and limited access due to ice 
road restrictions. The environmental and logistical constraints 
required unique designs for virtually all the structure’s compo-
nents. The varying subsurface conditions further complicated 
the pile installation efforts and required pier-specific designs 
for maximum install efficiency and to achieve required capaci-
ties. PND designed the bridge substructure using 48-inch-diam-
eter steel pipe piles in three major configurations: adfreeze piles 
with and without passive refrigeration, driven piles with PND-
trademarked SPIN FINTM tips for extra bearing capacity in deeply 
thawed zones and tremie grout piles in soils with high salinity. 
The bridge abutments used PND’s OCSP system. The installation 
of driven piles on several of the icebreaking piers was integral to 

Continued on page 74

Gulkana River 
Bridge under 
construction
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the overall success of the installations and played a crucial role 
in the overall success of this national award-winning project.     

Pacific Northwest
	• Hyak Mobile Boat Hoist Facility | Astoria, Ore.: PND is current-

ly designer-of-record for the boat haulout piers and boatyard 
for this design-build project with Bergerson Construction for 
Hyak Maritime. The project includes a 1,500-metric-ton electric- 
powered Travelift, the largest boat haulout on the West Coast. 
The haulout’s twin pile-supported piers are 230 feet long and 12 
feet wide, comprised of steel pipe piles, steel girders and a rein-
forced concrete deck. The shoreline abutment incorporates an 
OCSP bulkhead to support the client’s anticipated load capaci-
ties, including a heavy-lift zone to support the Travelift. The dock 
will provide moorage for 200-foot barges and will accommodate 
250-foot ships with the potential for expansion to serve the mari-
time needs of the Columbia River and northern Pacific Coast.

	• Port of Kalama Small Cruise Ship Berth | Kalama, Wash.: The 
recently completed Kalama Small Cruise Ship Berth has become 
a model for river cruise berths on the Columbia and Snake riv-
ers. The cruise berth consists of six large-diameter monopile 
dolphins with a floating fender unit and integrated mooring 
ring. This type of mooring dolphin provides consistent mooring 
for cruise vessels regardless of water elevation, as the floating 
fender maintains its freeboard. Shore access is provided with a 
variable-height pedestrian gangway, meeting ADA accessibility 
requirements for all operational conditions. A pile-supported 
structural lift tower contains a screw-jack lift system that safely 
and reliably adjusts the gangway height to accommodate vari-
ous vessel configurations, water elevations and operational 
needs. The use of driven steel pipe piles was critical to the suc-
cess of this project. No other foundation system would have 
been suitable to meet this project’s goals, which included limit-
ing construction impacts to the sensitive shoreline area. 

Texas
	• Zedler Mill Riverbank Reclamation | Luling, Texas: The riv-

erbank at the historic Zedler Mill Museum, Pavilion and City 
Park was significantly eroding into the San Marcos River, taking 

“�I flew out there about two weeks 
after the hurricane, took a look, 
inspected the OCSP system, 
and there was no damage to 
the cells at all and only limited 
damage to the surface features.”

– Rian Johnson, P.E., S.E., P.Eng., 
 PND Engineers, Inc.

Ekuk Cold Storage 
and Dock, 1979

Hyak Mobile Boat Hoist 
Facility, Astoria, Ore.

Port of Kalama Small Cruise 
Ship Berth, Kalama, Wash.
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with it valuable real estate. Shallow bedrock at the bottom of the 
river prevented driving sheet pile to sufficient depths for a can-
tilevered or tie-back wall. PND designed a 380-foot-long OCSP 
retaining wall that required minimal embedment for the face 
sheets and ultimately rehabilitated the site to its pre-erosion 
state. The pile driving effort represented 55% of the bid costs of 
the project. The sheet pile bulkhead formed a perimeter of earth 
retention and erosion protection along the river. It also extended 
north of the project as a submerged toe wall, supporting and 
protecting an armored and soil nail reinforced slope. “Driven 
piles provided the owner with an economical and durable 
structure that could closely conform to the historic bank align-
ment without extensive excavation and further disruption of 
the project site,” said PND vice president and principal engineer 
Wade Lundberg, P.E., who manages PND’s Houston office. “This 
project represents a creative and effective use of driven sheet 
pile to address a significant concern of bank erosion and loss of 
usable land near waterbodies. This use will become increasingly 
important as waterways across the nation – rivers, lakes and 
coastlines – are subjected to increasingly severe and frequent 
flood and storm events.”

Great Lakes & Inland River System
	• Brandenburg Marine Terminal | Brandenburg, Ky.: A new 

steel mill in Central Kentucky required a barge facility for receiv-
ing bulk material along the Ohio River. PND designed a unique 
OCSP bulkhead featuring a high and low dock, each 20 feet 
apart in elevation, for unloading during seasonal variations in 
river stages. The upper dock has a 55-foot exposed wall height. 

The dock was designed for a uniform live load of 750 psf, or a 
Sennebogen crane fully loaded with 310 metric tons. The surface 
was finished with an 18-inch concrete pavement. Nearly 1,300 
tons of sheet pile up to 75 feet in length was barged nearly 500 
miles upriver to the new facility. 

	• Houghton Waterfront Pier OCSP Bulkhead | Houghton, Mich.: 
PND was designer-of-record for the OCSP system on this proj-
ect in the Upper Peninsula, supporting the development of a 
new waterfront park and promenade for the City of Houghton.  

Brandenburg Marine 
Terminal, Brandenburg, Ky.
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PND divided the wall into two segments of varying cell widths. 
The first segment uses narrow tailwalls to fit within the pier 
face and existing library. The second segment uses larger cells 
and longer tailwalls to support the taller wall face. The facility 
received its first call by a cruise vessel in summer 2023.

Canada
	• Milne Inlet Ore Dock | Nunavut, Canada: PND provided design 

engineering for an OCSP dock and pile-supported structures, 
including an onshore mooring point, for an elevated shiploader at 

Baffinland Iron Mines on Baffin Island. The new ore dock and facili-
ties allow loading of ore carriers during the open-water season at 
Milne Port and are expected to ship 3.5 million tonnes per annum 
of high-grade iron ore. The ore dock provides moorage to accom-
modate vessels up to post-Panamax size and will act as a mate-
rial offloading facility to accommodate the shiploading operations. 
PND designed the marine structures to withstand the expected 
heavy ice loads that occur yearly at the Milne Inlet mining port. The 
facility is the northernmost deepwater vessel berth in the world.  t
Photos: PND Engineers, Inc.

Houghton Waterfront Pier OCSP 
Bulkhead | Houghton, Mich.

Milne Inlet Ore Dock,
Nunavut, Canada
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