Broadway Bridge Installation
Marks Historic Milestone

or almost a century, the Broadway Bridge in Portland, Oregon,
has provided safe passage for vehicles and pedestrians over the
Willamette River. During that time, the bridge deck has been cov-
ered with material ranging from wood to steel. Recently, Martin
Marietta Composites helped bring the bridge into the future with the instal-
lation of a DuraSpan® fiber-reinforced polymer (FRP) composite deck.
Compared to traditional materials — concrete, wood or steel — DuraSpan
composite bridge decks offer lower weight, corrosion resistance and faster
installation. A high-strength to low-weight ratio allows the bridge deck to
carry modern traffic loads with little or no upgrade of an older superstructure.
First contact with Multnomah County, Oregon, officials came in October
2001, as the county was searching for the best way to replace a steel grate deck
on the historic structure. Once the decision was made to use DuraSpan, every
detail, from design to installation, was addressed before the first panel was put
in place. Company engineers went above and beyond to ensure the success of
the project.
“Months before starting the job, we came to Portland, showed the contractors
a how-to video, did a sample panel install and mocked up what they would do
in the field,” Senior Engineer Matt Sams said. “They put two panels together
and did splice strip and bonding - everything needed to complete the job.”

Preserving a Unique Design

The job was to install 11,970 square feet of deck, making Broadway the largest
movable FRP vehicular bridge deck in the world. Martin Marietta Composites
engineers would lead a contractor crew through installation of 32 panels - each
46 feet by eight feet — to bridge the gap over the river.

“This project was complex in many ways, because of the size, location near
downtown, and pressure to complete the job on time to minimize commuter
delays,” Manager Structures Greg Solomon noted. Solomon has worked on
many of the composite bridges installed by Martin Marietta. “We had a two-day
window to get this done and get it done right.”

The Broadway Bridge is in the heart of the Portland harbor and is a vital
structure to the surrounding areas. Completed in 1913, the bridge is 1,613 feet
long and 70 feet wide with a 278-feet double-leaf movable span. The bridge
currently carries four lanes of traffic with an average daily volume of 30,000
vehicles. With a clearance of 80 feet above the river, the spans are opened
about 25 times per month to allow river traffic to safely pass underneath.

The overall repair job is the largest transportation construction project ever
managed by Multnomah County. The multi-year project included replacing
the deck and sidewalks, painting the steel structure, electrical upgrades and
other improvements.
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Martin Marietta Composites engineers

Greg Solomon, left, and Matt Sams
inspect the bridge deck installation.
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The Broadway movable spans are an unusual Rall-type bascule (French
for seesaw), one of only three such designs left in service in the United States.
Each bridge leaf measures about 140 feet and weighs more than 2,000 tons.
According to Multnomah County, the Broadway Bridge is the seventh longest
bascule bridge in the world.

Like many bascule bridges, Broadway used an open steel grating on its lift
span deck. This design does not provide good traction when it is wet or icy,
particularly as the grating becomes worn with years of traffic.

“We wanted to go with something new,” Multnomah County Engineer
Charles Maggio said. “If we replaced the steel deck with a similar product,
new structures are heavier than what was on there. We had to find something
that was lightweight. When you look at other material, like concrete, FRP is
the only material that is lighter than what we had on there and could serve
our needs.”

The Panel

The bridge pieces began to take shape when segments — made of pultruded
(pulled) composite sections — were manufactured at Creative Pultrusions in
Pennsylvania for assembly at the Martin Marietta Composites plant in Sparta,
North Carolina.

“The pultruded tubes come in two-foot widths and are made to any length
specified,” Solomon explained. “Those parts are shipped to Sparta where they
are bonded together. Four tubes are joined to make one eight-foot wide panel
like those used on the Broadway Bridge. Other fabrication items performed
in Sparta include drilling holes, bonding closeout channels and applying the
non-skid coating.”

Each deck panel fits together to form a strong joint. When completed,
each panel weighs approximately 13 pounds per square foot on a five-inch deep
deck, which is about one-fifth the weight of a comparable concrete panel.

From Sparta, panels are shipped to the construction site ready to install.

Proper Preparation
In Portland, county officials scheduled installation for a two-day period on
Monday and Tuesday. With 16 panels going in each day, this aggressive plan likely
represented the most square footage of FRP panels ever placed in a single day.

As on all bridge projects, local contractors are hired by the bridge owner —
the city, county or state — to perform the work.
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Two parts are mixed to form a
binding agent used on the deck panels.




“The Martin Marietta philosophy is to make these decks as compatible as
possible with current construction practices and standards,” Consultant Chris
Dumlao, who helped create the composite deck, said. “After just a few hours
of work, the contractors are usually up to speed and installing the decking as if
they had been doing it for years.”

“It is challenging to work with a new crew each time,” Solomon added.
“This group was on top of the situation and planned the installation very well.”

Site preparation began weeks in advance as the old deck was removed from
the bridge and new longitudinal beams were installed. Temporary counterweights
were added to balance the movable spans until the new deck and overlay
could be placed.

“We had an aggressive schedule that the contractor upheld,” Sams said.
“They really stayed on top of the process to help meet our deadline.”

Taking it Step by Step

On site, the panel installation crew began work early the first morning.
The steel support beams that form the lift span structure were prepared with
stay-in-place metal angles to support the deck temporarily during construction.
The angles also act as stay-in-place forms for the grout that will permanently
support the deck.

Step 1: Preparing Panels

A team of workers prepared one panel at a time by placing adhesive epoxy
on the joints, which bond the deck sections together so that they perform as
one unit.

Step 2: Placing the Panels

Panels are moved into position on the deck. Starting on the eastern side span,
panels are worked toward the center of the bridge. The crew used two cranes
to move a panel into position. The panel is lowered onto the supporting steel
beams and pushed into position with hydraulic jacks.

Step 3: Securing the Connection

A second contractor crew began welding metal studs onto the steel beams
that support the deck while the other 16 panels on the western side were
being installed. Each composite deck panel has several slots through which the
studs are placed. These studs look like giant nails sticking up from the beam
into the hole in the panel.

“These cavities are filled with grout, which flows inside the deck to lock
around the head of the stud,” Solomon said. “This anchors the panel to the
beam and creates a very rigid and durable connection.”

Step 4: Going the Extra Mile

After the deck panels are in place and the studs welded, each field joint is
covered with a splice strip. These glass fiber strips are an extra measure to
secure the panels together.
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“We mix an epoxy laminating resin which comes in two parts,” Sams explained. Broadway Brldge

“We place that along the length of the joint, like pouring thick paint. Glass Fa cts

fabric is then laid on top of the epoxy to cover the joint. Rollers are used to

push the resin into the fabric, wetting out its fibers completely. This hardens

to form a secure joint.” B Completed in 1913 for $1.6 million
Step 5: Solid Foundation B Would cost $166 million to

In the final step, grout is used to fill the stud holes. This process secures the replace today

deck’s long-term connection to the beams.

B One of only three Rall-type

Step 6: Finally a Road bascule bridges in the U.S.
While many top wear surfaces have been used on Martin Marietta DuraSpan
decks, the Broadway Bridge utilized a polymer concrete overlay. Polymer B 7th longest bascule bridge

concrete was selected for its thin lift (and therefore light weight) capabilities.
“The installation went well,” Maggio concluded. “They got it down in the

in the world

time allotted and quality control was good. The panels went in well and were B Carries 30,000 motor vehicles daily
put in place easily. If we had used concrete, we would have had to wait from

seven to 28 days just for the material to cure. With DuraSpan, we had everything B Largest movable composite

down in a few days and traffic moving again within a few weeks.” vehicular bridge deck in the world

Setting Records

Martin Marietta Composites DuraSpan bridge deck
number 27 was a milestone in many ways. From the
amount of material placed, to the quick installation,
the Broadway Bridge serves as a calling card for the
capabilities of composite decks.

“We learn something new with every bridge instal-
lation,” Solomon said. “No two are ever the same.

We have developed a good reputation for quality, service
and technical expertise, and this project helped
enhance that reputation.”

Completing the Broadway Bridge project meant
that planning, preparation and attention to detail paid
off for Martin Marietta Composites.

“It is great to see something go from the proverbial
napkin sketch to an actual structure,” Sams said.

“I believe in the material and its capabilities. Having

a civil and structural engineering background, I love to
see composites applied to something like a bridge.
To see it applied and save older structures is exciting.
Nothing like this had ever been done. Replacing this
deck was an historic achievement.” ¥

Deck replacement is one phase of
the overall bridge project.
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