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In 2015 W.J. Castle, P.E. & Associates, P.C. was awarded the engineering contract for
the structural rehabilitation of Pier 68S. Built in the 1930’s, Pier 68S is a timber low deck
finger pier located along the Delaware River in Philadelphia, Pennsylvania. Abandoned
decades ago, the pier is part of the Delaware River Waterfront Development Plan to
develop the waterfront. In its original “as-built” condition, the pier extended into the river
approximately 500 feet. However, the end portion of the pier had previously collapsed,
exposing the low deck fill. The proposed plan for the pier was to develop this abandoned
pier into a park area for the residents. Due to budgeting restrictions, the original plan for
rehabilitating the structure was unfeasible. W.J. Castle provided Value Engineering for
the re-design of the structural repairs. The new design was within the limited budget
while still providing the structural integrity required to sustain the proposed structure.
Ease of construction and streamlining the entire renovation were key in the new design.
Engineering investigation and analysis was completed to determine the materials, and
methods for installation of all the repairs. Some of the proposed repairs from the
original design were retained with some modifications such as the tie-rod installation,
timber pile and waler repairs, and concrete seawall spall repairs. However the new end
section was completely re-designed. Approximately 94 feet of the partially collapsed end
section of the pier was removed, and a new reinforced concrete wall was dowelled into
the remaining portion of the original structure. The structural repair design was
completed in March 2015 and the structural repairs were completed in June 2015. Final
construction of the park was completed in October 2015.

W.J. CASTLE, P.E. & ASSOCIATES, P.C.
STRUCTURAL REHABILITATION OF PIER 68S
“PROJECT DESCRIPTION”
In 2015, as part of Philadelphia’s waterfront development plans, Pier 68S was transformed from
an abandoned run-down pier into a residential park. However this process didn’t happen
overnight. A lot of work happens in the background before the public can enjoy the final product.
Located on the Delaware River at the end of Pier
70 Boulevard in Philadelphia, Pier 68S is a
timber low deck finger pier built in the 1930’s. A
concrete gravity wall runs along the perimeter of
the structure with a concrete deck with structural
fill spanning between the concrete gravity walls.
The pier measures approximately 60 feet wide
with timber pile bents spaced at 5’-0” on-centers.
In its original “as-built” condition, the pier
extended into the river approximately 500 feet.
Photo No. 1: Original pier condition.
A portion of the downriver end of the pier had
previously collapsed, exposing the low deck fill.
The removal of the old wall and construction of a
new end wall was a large portion of the
rehabilitation of the structure. Approximately 94
feet of the pier was removed and a new end
seawall installed. The rehabilitative design of the
structure originally proposed by another
company exceeded the available budget of the
project. Included in the original design was the
installation of several new reinforced concrete
filled pipe piles with an extensive stepped Photo No. 2: Partially collapsed end section.
reinforced concrete end wall. The construction time, permitting requirements, and material costs
and lead time for that proposed repair were not practical with the project restraints. At this point,
the project was at a standstill. The owner’s budget could not cover the costs of construction for
the current design.

W.J. CASTLE, P.E. & ASSOCIATES, P.C.
STRUCTURAL REHABILITATION OF PIER 68S
“PROJECT DESCRIPTION”
W.J. Castle was retained in February 2015 by Delaware River Waterfront Corporation to provide
the re-design for the structural rehabilitation of the pier. Value engineering was performed to
ensure the repairs could be designed and constructed within the allotted budget and timeframe, as
well as maintain the required structural integrity of the structure. Although the scope of work
only included the structural rehabilitation of the pier and not the architectural park design, the
structural repairs had to accommodate the additional loads and pier modifications required for
the park design.
Since W.J. Castle took over the responsibility of the rehabilitation design, first-hand knowledge
of the conditions was required in our evaluation. An in-depth underwater inspection was
completed to determine exact quantities, locations, and extents of deterioration of the timber
substructure and the concrete seawall. The findings from the inspection were used to determine
the best repair methods and materials.
Constructability was key in the design of the new
end wall as well as the other repairs. To expedite
the process, the demolition of the end 94 feet of
existing pier was started prior to finalizing the
design. Since this was a known component of the
project that wasn’t going to change, starting the
demolition early assisted in staying on schedule. In
accordance with the contract, most of the existing
timber piles were left in place. To remove all of
the piles would have been very costly and time
Photo No. 3: Pier demolition.
consuming. It was small things like this that aided
in keeping the project going strong. Environmental permitting constraints were also factored in
the design. Eliminating the driving of new steel pipe piles as was included in the original design,
allowed for extended in water construction days. This had a big impact on the schedule.

W.J. CASTLE, P.E. & ASSOCIATES, P.C.
STRUCTURAL REHABILITATION OF PIER 68S
“PROJECT DESCRIPTION”
After the end portion of the structure was
removed, a temporary concrete block retaining
wall was installed to prevent any loss of fill in the
portion of the pier to remain. The Delaware River
is tidal and could easily wash away the fill
material. This not only protected the structure but
the workers and equipment as well.
Photo No. 4: Temporary retaining wall.
Some of the original proposed repairs were kept in the new design, however several key areas
were redesigned to keep the project on budget and on schedule including; the proposed end
section, concrete seawall repairs, and tie-rod installation. The new end wall consists of a
reinforced concrete wall dowelled into the remaining portions of the original structure. A full
length timber key was anchored into the existing timber lower deck and used to make the new
wall work with the existing structure. The proposed wall was designed to match the height of the
existing walls, be easy to install, and to be able to
support the loads without being so large as to
overload the existing pier structure. Reusing the
existing timber substructure benefitted the cost,
time and permitting constraints for the project. In
order to reuse the timber, innovative techniques
were employed to determine the existing
capacity. Extensive analysis was performed to
ensure the existing timber piles would be able to
support the new wall. Soil borings and sonic
Photo No. 5: New end wall construction.
testing of the piles were used to determine the
soil properties and the length of existing piles. These tests verified the condition and capacity of
the piles. Due to the limited bearing area and the dimensions of the new wall, the formwork used
was carefully planned and detailed prior to starting construction. EFCO formwork was installed
along both walls with bracing anchored to the existing concrete deck and seawall as required.

W.J. CASTLE, P.E. & ASSOCIATES, P.C.
STRUCTURAL REHABILITATION OF PIER 68S
“PROJECT DESCRIPTION”
There were two large areas on the existing concrete seawall that were repaired. The damaged
areas were first cleaned with high pressure water blasting, and then anchors were installed in the
existing concrete. Welded wire fabric was then attached to the anchors and a grout mixture was
used to fill the voided area.

Photo No. 6: Pier repairs.

The original plan detailed tie-rods to be installed
at equal spaces along the entire pier. The
modified design reduced the number of tie-rods
required as well as the size of the materials used.
Instead of a full length double channel waler
along both sides of the pier, the tie-rods were
anchored using stacked steel plates on the outside
of the concrete seawalls. This design provided
sufficient strength while reducing the amount of
steel required. Installation of these materials
saved money both in materials and in labor costs.

Timber repairs were completed throughout the
structure including; installation of timber shims,
new hardware, and repair of a split cap beam.
Location and quantity of the repairs were
determined using the findings from the
underwater inspection performed. Shims of
varying sizes were installed between the timber
clamps, between the clamps and deck, and
between the clamps and piles as required. All new
hardware was hot dipped galvanized.
Photo No. 7: Timber repairs.

W.J. CASTLE, P.E. & ASSOCIATES, P.C.
STRUCTURAL REHABILITATION OF PIER 68S
“PROJECT DESCRIPTION”
Since the remaining timber piles located in
the demolished area were submerged at high
tide, navigational signs were required to
protect boaters in the area notifying them of
the “submerged piles”. The signs were
standard USCG specifications. However, the
posts for the signs were designed to sustain
the currents of the Delaware River but be
easy to install. Aluminum angles were
designed to anchor into the existing
remaining timber piles. Aluminum is much Photo No. 8: Navigational Signs & new seawall.
lighter than steel but can still resist corrosion from the river.
The goal throughout the
entire design was to
streamline the renovation
and
offer
ease
of
construction,
while
providing a structurally
sound foundation. That
goal was more than met
to the satisfaction of
everyone, especially the client. Something that engineers sometimes forget is that, just like other
aspects of life, you need to keep it simple. The structural repair design was completed in March
2015 for a total (budgeted and actual) cost of $207,000. The structural repairs were completed in
June 2015. Total construction cost, both budgeted and actual, was $1.8 million. The park itself
was opened to the public October 1, 2015.
SUMMARY
The renovation of Pier 68S was completed on time and budget. However, without the innovative
solutions presented for the renovation of the pier, this project may never have gotten completed.
Challenged to find a way to complete the project with budget and the scheduled deadline, our
engineers looked for the simplest and most efficient answer. Constructability was crucial for the
design, enabling the project to run smoothly. This pier provides residents of Philadelphia a place
to enjoy nature, whether it be fishing or just relaxing on the custom lounges.

By signing, signatory agrees to the following and represents that he or she is
authorized to sign for the structural design firm of record:
All entries become the property of DVASE and will not be returned. By entering, the
entrant grants a royalty-free license to DVASE to use any copyrighted material submitted.

Submitted by:
Print name:

Signature:
S
Si
gnat
attur
a
u e
e::

Date:

William Castle
Submitting Firm:
Mailing address:

04/19/16
oci
cia
attes, P.C.
W.J. Castle, P.E. & Asso
Associates,
1345 Route 38, Hainesport, NJ 08036

Telephone:

Fax:

609-261-2268

609-261-3422

Email:

wjcm@wjcastlegroup.com

