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EMERGENCY DECLARATION
Pennsylvania Governor Tom Wolf’s emergency 
declaration cleared the way for urgent action at all 
levels of government to restore the crossing. The 
City of Pittsburgh agreed that the Pennsylvania 
Department of Transportation (PennDOT) was 
better equipped to lead the emergency response 
and restoration. 

Swank Construction Company was called in to help 
the National Transportation Safety Board (NTSB) 
clean up the site, and was chosen by PennDOT as 
the contractor best able to build a replacement 
structure under the tight timeframe. The Monday 
after the collapse HDR was asked by PennDOT 
to serve as the lead designer for Swank under a 
design-build contract. 

The project depicts how teamwork and collaboration 
can lead to the replacement of a major structure on a 
vital roadway in under a year. 

Project Overview
Early on the snowy morning of Friday, January 
28, 2022, the 447-foot long Fern Hollow Bridge 
in Pittsburgh collapsed nearly 100 feet into a park 
ravine, carrying with it a mass transit bus and four 
passenger vehicles. Miraculously, no lives were lost.

The Fern Hollow Bridge is owned and maintained 
by the City of Pittsburgh. It carries Forbes Avenue 
[part of the National Highway System (NHS)] over 
Frick Park, Fern Hollow Creek, and Tranquil Trail. 
The bridge has heavy pedestrian and bicycle traffic 
and serves as a mass transit route for Pittsburgh 
Regional Transit. It is a main arterial for emergency 
service providers and serves as an alternate route 
for Parkway East (I-376) traffic during peak hours 
and closures.

Photos Courtesy of HDR Inc, Swank Construction Company, and PennDOT

PROJECT TEAM

Owner City of Pittsburgh
Oversight PennDOT and FHWA
Contractor Swank Construction Company
Lead Designer HDR
Construction  
Inspection

SAI Consulting Engineers, Inc. 
with JMT and CCS, Inc.

Construction   
Management

Michael Baker International  
with CCS, Inc.

Notice to Proceed February 3, 2022

 EXISTING STRUCTURE DETAILS 

Uncoated weather steel, 3-span, continuous rigid 
K-frame design (447-foot-long)

Posted speed limit of 35 miles per hour and a load limit 
of 26 tons per vehicle

Prior to posting for 26 tons the structure 
accommodated 7% truck traffic

Average Daily Traffic – 21,000 vehicles per day

Four vehicle lanes and two 5-foot sidewalks
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Sizing and designing the foundation elements were 
the top priority as they are the first items that 
need to be constructed. HDR made reasonable 
assumptions regarding the site conditions. This 
allowed PennDOT and the City’s Department of 
Mobility and Infrastructure (DOMI) to review and 
accept HDR’s recommendations for the foundations. 
The team quickly determined that drilled shafts were 
viable for the piers. Swank has strong capability 
to self-perform drilled shaft construction, which 
generally is a desirable solution in a sensitive area 
such as a park. The design team and Swank worked 
closely to verify equipment and material availability 
and determined that 8.5-foot-diameter drilled 
shafts were the optimum solution for design to 
expedite construction. The design moved forward 
with PennDOT and DOMI’s concurrence. Swank’s 
drilling rig was onsite, poised to start the moment the 
foundation plans were approved. 

It was vital for the team to organize and prioritize 
design packages, allowing Swank to procure 
material and mobilize construction and proceed 

Technical Innovation
SIMULTANEOUS DESIGN
Infrastructure design projects are usually very linear 
in process but, given the urgency of this situation, the 
HDR team worked with PennDOT to evaluate what 
design elements could be performed simultaneously, 
what existing/readily available data could be utilized, 
and where partial information could be submitted for 
review and approval. 

Normally a field survey and geotechnical testing 
are the first order of business. The first design 
step is to evaluate the constraints associated with 
the project location using mapping, to develop the 
span configuration, and establish the geometry for 
the new bridge. The team had the existing bridge 
and roadway plans and was able to obtain aerial 
mapping for immediate use in the design. HDR began 
designing the structure both from the top down (like 
usual) and from the bottom up using experience 
with local geology and geotechnical data recently 
developed for the nearby Commercial Street Bridge 
Replacement Project. 

The first concrete deck pour at Span 1 in late September 2022,  
8 months after NTP. Photo is looking east across the bridge.
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efficiently. The overall work was broken into 
parcels with components likely to have a longer 
lead time undertaken first. As previously stated, 
although bridge design normally proceeds from top 
down — deck to superstructure to substructure 
to foundations —a bridge is built from the bottom 
up in the exact opposite order. In addition, design-
build delivery required the team to design with 
procurement, fabrication, and construction in mind 
so the contractor could start as soon as the winter 
weather cleared. Design packages were created 
and prioritized to ensure fabrication and delivery 
schedules could be met. The first of these packages 
included beams and bearings since they have the 
longest lead times for procurement. Then came 
the foundations since they would be the first items 
constructed. As design progressed, the project 
ended up with just-in-time design to keep delivery/
construction on track.

RAPID DECISIONS 
Reviewing the project site, the design team quickly 
identified the historic Frick Park Gatehouse located 
along the southwestern quadrant and the Briar 
Cliff Private Drive located within the northeastern 
quadrant as major constraints. Due to these existing 
features, and the desire to remain within the City of 
Pittsburgh’s existing legal right-of-way (given Section 

West Abutment site preparation work near historic 
gatehouse on the morning of June 1, 2022.

Beam placement in early August 2022.

4(f) and Section 106 considerations), no changes 
to the existing alignment were feasible based on 
the accelerated schedule. With this knowledge, 
the team matched the existing out-to-out width 
of the structure. During this evaluation, DOMI 
expressed a desire to maximize multi-modal access 
across the structure given the park setting and trail 
facilities located within close proximity. Therefore, 
the bridge width was re-allocated to increase 
multi-modal surface area by roughly 50% through 
implementation of a 10-foot- 5-inch shared-use-path 
along the southern side of the structure.

Major design decisions were made in February 2022, 
through a collaborative decision-making process 
involving the entire project team (DOMI, PennDOT, 
FHWA, HDR, Swank), including:

 • Typical section selected to minimize disturbance 
to surrounding features while maximizing 
multi-modal usage

 • Superstructure alternates evaluated and material 
type selected based on schedule and cost

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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Concrete deck work continues on the east side 
(Span 3) in October 2022. Photo is looking south.

CONSOLIDATED REVIEW 
Through continuous coordination with FHWA, 
PennDOT Central Office, PennDOT District 11-0, 
and DOMI consensus was gained on reviewing 
and accepting partial design submissions. This 
allowed the design team to focus on critical aspects 
necessary to maintain the construction schedule 
(for example, the beam and bearing design was 
pulled out of the final structure package to expedite 
completion of shop drawings and begin fabrication). 
The direction was to be flexible, however, it is 
important to note that these partial submissions 
were later included in the overall final design 
package submission as is the case for standard 
delivery projects. In addition, all agencies reviewed 
submissions simultaneously and provided the design 
team with a single consolidated set of comments. 
This reduced the time required to perform the 
reviews and allowed the design team to rapidly 
respond to comments while revising the submission. 

The team also formulated a baseline schedule early 
in project development that merged both design 
and construction activities to identify the project’s 
critical path and determine if full or partial design 
submissions were appropriate to meet the aggressive 
construction timeline.

 • Span arrangement set considering beam delivery 
and erection within the urban setting

 • Substructure type chosen based on site 
constraints, aesthetics, and equipment/
material availability 

 • Determination of limits of disturbance based on 
design team requirements and contractor access

All these decisions, made in within a month, led to 
the selected proposed structure being a three-span 
continuous for live load composite prestressed 
concrete PA bulb-tee beam bridge with the 
following configuration:

 • Total Structure Length of 460-feet 

 • 21 – 8-feet-deep by 152-feet-long PA bulb-tee 
beams (each beam weighing more than 200,000 
pounds) 

 • A cross-section with over 15 feet of pedestrian 
and bicycle access width (50% increase) and 
4 vehicular travel lanes, while maintaining the 
existing out-to-out width of 64 feet

 • Two column piers founded on 8.5-foot diameter 
drilled shafts

 • Integral abutment located behind the original 
masonry abutments that will be retained

 • Structure is 100-feet high over Frick Park

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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FERN HOLLOW SCHEDULE COMPARED TO STANDARD PROJECT SCHEDULE
YEAR 1 YEAR 2 YEAR 3 YEAR 4 YEAR 5

Fern Hollow
Contract Mgmt
Preliminary Eng
Final Design
Construction
Standard Project
Contract Mgmt
Preliminary Eng
Final Design
Construction

DESCRIPTION Standard Project Fern Hollow
Contract Management 
(Publish, Advertise, Consultant Selection, Issue NTP) 3-4 months 7 days

Preliminary Engineering Phase  
and Environmental Clearance 16 months 6 months

Final Design Phase 16 months 3 months
Construction Phase 24 months 17 months*
Total Duration 5 years 17 months*
Open to Traffic December 2022

* Construction occurring  
   in tandem with Design

close proximity to the Frick Park Gatehouse driven 
pile foundations could not be utilized. There was also 
a desire to minimize the need to replace the existing 
abutments as this would require extensive shoring, 
increase the project cost, and negatively impact the 
park. The project team decided to proceed forward 
with integral abutments located behind the original 
masonry abutments and founded on drilled-in steel 
piles. Since the project is located in a park, there was 
a need to minimize impacts associated with the pier 
construction and blend in as much as possible. As 
such, two piers were selected with each pier having 
two columns and each pier column is founded on a 
single 8.5-foot diameter drilled shaft.

As the bridge is located on an NHS route that serves 
as the main detour route for I-376, getting the 
structure replaced and the roadway open to traffic 
is essential to maintaining commerce within and 
around the region. In addition, the bridge serves as 
a major commuter route for neighborhoods east 
of the Downtown business core and its absence 
resulted in extensive traffic congestion and road user 
delays. As shown in the graphic below, construction 
was accelerated by almost four years for opening to 
traffic, thereby minimizing these concerns.

Commercial Success
The United States Department of Transportation 
(USDOT) and PennDOT designated $25.3 million to 
rebuild the Fern Hollow Bridge. Emergency Federal 
Funds are a direct result of additional money made 
available in federal fiscal year 2022 from the Bi-
Partisan Infrastructure Law and did not impact any 
regionally funded projects. 

The project team also carefully considered the 
superstructure type and final span arrangement 
for the proposed structure. Multiple options were 
considered including a prestressed concrete 
beam structure, a steel girder structure, and a 
steel or concrete arch structure. Regarding the 
span arrangement, the team avoided impacts to 
both Tranquil Trail and Fern Hollow Creek (which 
both reside below) while also taking into account 
how different span arrangements would impact 
both beam delivery and erection. Ultimately, 
when weighing fabrication lead times, delivery 
routes, aesthetics, beam erection, and estimated 
costs the team chose to proceed forward with a 
three-span composite prestressed concrete PA 
bulb-tee structure. 

Determining the appropriate substructure types was 
also discussed at length. At the abutments, given the 

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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Benefit to Society
The new bridge will serve to reconnect this vital 
roadway with-in the City. It will re-establish the 
NHS route, create a safe, user friendly multi-use 
connection between the eastern neighborhoods and 
the park, and provide a dependable vehicular crossing 
for commuters. 

PennDOT and DOMI coordinated an initial press 
release at the beginning of March to present the 
proposed structure type to the public and solicit 
feedback through the project website. The project 
website was created to answer frequently asked 
questions, provide monthly construction updates, and 
display renderings of the proposed structure. 

Naturally the local community was concerned about 
how the bridge would be restored to service and 
how the replacement structure could best serve 
current and future community needs. Early project 
discussions included the requisite bridge type study 
that explored viable designs in both concrete and 
steel and established criteria for choosing the final 
design — but this study was completed in days instead 
of months as would be usual. The design team and 
contractor worked closely with PennDOT to use rough 
cost estimates and schedules based on experience, 
along with contractors’ availability estimates for 
materials. These formed the basis for realistic options 
for public discussion. 

Renderings for PennDOT Press Release

ESWP Project of the Year Nomination  |  Fern Hollow Bridge Emergency Replacement Project
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Safer access to the bridge was also a concern for 
the community due to a sharp curve at the western 
approach. Working with PennDOT, DOMI, and the 
community, HDR designed a mid-block signalized 
pedestrian crossing. To accommodate the crosswalk, 
the design team had to widen the roadway to create 
space for a curb used for guiding the visually impaired 
to the crossing area.

The project teams’ ability to maintain the existing 
traffic lanes while providing additional multi-modal 
capacity and safer usage for the trails, sidewalks, and 
cycle track users is a major benefit to the community 
now and into the future. 

In addition to reconnecting the communities and the 
park users with the re-establishment of the bridge, 
other items were considered to enrich the project.

Public art is part of the community engagement 
process. Two artists were selected out of a pool of 
artists who proposed through the Office for Public Art 
to develop enhancements for the site. One artist has 
developed etchings on the deck that will be installed 
to provide pedestrians on the structure a visual 
representation of the geological history of the valley 
below. The other artist is developing art projects that 

Within that sense of urgency, the community sought 
attention to aesthetics and to features such as bicycle 
and pedestrian use. For example, the community’s 
requested improvements for pedestrian and bicycle 
traffic were addressed through the incorporation 
of a shared-use path (SUP). The new bridge is the 
same width as the old bridge, with the same number 
of required traffic lanes. However, the new design 
narrowed the traffic lanes slightly to make way for the 
wider SUP which helped increase the bridge ped/bike 
access by 50% across the bridge. This design decision 
was formed by the community based on their desires, 
and was able to be incorporated into the design.

will enhance the trail users experience in the park 
below the bridge. 

The team also took care to respect the historic 
features in the park such as the Frick Park Gatehouse 
designed by John Russel Pope (famed architect who 
also designed the Jefferson Memorial). The bridge 
abutment is just a few feet from this gatehouse. The 
historic nature of the gatehouse and adjacent elements 
required the team to preserve an existing retaining wall, 
water fountain, and the gatehouse in the reconstructed 
site. They used the stone masonry from the gatehouse 
and the remaining stone from the existing abutments 
and walls as inspiration for the form liner used on the 
new piers. 

Delivery of the massive bridge beams to the 
construction site turned into a sprawling community 
event as residents turned out to watch and applaud as 
the beams traversed the city streets. News helicopters 
followed the beams along the highway route while 
streaming footage to the viewers. It turned into a 
wonderful “parade” that showed the community’s 
appreciation for the projects expedited delivery and the 
reconnection that it will bring.

Community event, beam delivery, and residents 
watching and applauding, August 2022
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Summary
An emergency demands special urgency which in 
this situation was fueled by a community’s need to 
heal after a tragedy. 

The project involved constant collaboration between 
FHWA, PennDOT, Swank, HDR, DOMI and all project 
stakeholders. Emergency declarations allowed the 
design team to utilize all available resources to handle 

The concrete deck is finished in early November 2022.  
Photo is looking southwest.

the magnitude of this emergency and streamline 
the project delivery process. An experienced, 
knowledgeable, and trusted team was selected which 
allowed swift decisions and calculated risks for the 
project to proceed forward in an expedited fashion 
that ultimately resulted in the replacement of this 
vital link in under a year.
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