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Colorado flyover provides strong example of the concept of
curved U-girders for use in a variety of bridge projects
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n Denver, a recently completed flyover
ramp, which features U-shaped precast
concrete girders, may open an entirely
fresh chapter in bridge designers’ search for
additional ways to use precast components.
“We designed a bridge with several design
features that have never been done before
in Colorado. [These features allow precast
concrete girders to compete with steel in
the design of longer span interchanges,
with complex geometry],” says Gregg
Reese, president of Summit Engineering
Group in Littleton, Colo.
The project, completed this summer,
spans Interstate 25 just north of the US36 and I-76 interchanges. Traditionally,
such structures have used structuralsteel girders. The Colorado Department
of Transportation took a bold step by
offering contractors the option of using
precast components on the 1,428-footlong bridge — and while contractors had
the option of bidding the project with
steel girders or precast, they were limited
to one or the other.
The contract went to SEMA Construction Inc. in Centennial, Colo. “As we were
working on our bid, steel prices were on
an upswing,” explains Brad Spies, SEMA
president. “We analyzed the costs for steel
and concrete, and we determined that
concrete would be less costly.” Ironically,
on the morning that SEMA submitted
its bid, steel prices dropped, Spies says,
and the differential between the two
materials appeared negligible. However,
by this time SEMA and its partners —
Summit and precaster EnCon Bridge Co.
in Denver, had committed themselves to
the concrete alternative. Even so, when the
bids were opened, the team’s bid came in

Two cranes swing a curved girder into place over an existing roadway.

Cranes lower a girder into place atop site-cast piers. Scaffolding provided temporary support
until the structure was post-tensioned.

Fact Sheet

Falsework provides support for beams erected between
two cantilevered sections. Once in place, the beams were
post-tensioned to provide continuity.

Project Name: Interstate 25 Flyover
Location: Denver
Bridge length: 1,420 feet
Deck width: 47 feet
Precast components: Six 7-footdeep straight, open-top trapezoidal
sections, both pretensioned and
post-tensioned. Maximum length
103'7", maximum weight, 250,000
pounds; 22 7-foot-deep curved
(radius 962 feet, super elevation 5.6
percent) post-tensioned, open-top
trapezoidal section with a maximum
length of 104 feet and a maximum
weight of 254,000 pounds; 184 17'
8" long by 8-foot-wide deck panels, 6
inches deep (131 pie-shaped) at 8,900
pounds each.
Owner: Colorado Department of
Transportation, Denver
Prime Contractor: SEMA
Construction Inc., Centennial, Colo.
Precaster: EnCon Bridge Co.,
Denver
Engineer of Record: Summit
Engineering Group Inc., Littleton,
Colo.
Engineering Substructure
Consultant: PBS&J, Greenwood
Village, Colo.
Erector: RMS Cranes, Englewood,
Colo.
Cost: $4.8 million

Of those, only six were straight. The other
22 were cast with a super elevation and a
radius to create a graceful structure with
an uninterrupted curve. The 7-foot-deep
girders featured 10-inch webs, according
to Jim Fabinski, vice president of EnCon
Bridge, a PCI-certified plant in Denver.
The two-lane, eight-span structure consists
of two girders spanned by 17-foot8-inch-long and 8-foot-wide deck panels
that vary from 4½ to 6 inches deep. Of
these panels, 131 were pie-shaped to
accommodate the structure’s curve.

Largest Beams Ever Cast
The curve and super elevation of the girders are evident in this view.

approximately $200,000 lower than the
next-lowest bid, which used steel girders. In
fact, due to competition between steel and
concrete options, the contractors had to
sharpen their pencils at bid. The bid price

of structural steel came out at $1.14 per
pound, which is unprecedented in recent
history for structural steel box girder.
The winning design called for 28 Ugirders, each approximately 100 feet long.

The huge beams, some of the largest
ever cast by EnCon, used several new
design techniques. For example, the units’
curved and super-elevated configuration
required special casting forms. To achieve
that shape, EnCon turned to Jones &
Gardner Engineering of Golden, Colo.,
which created a form for the beams.

Building On The Past
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Precast concrete panels span the opening between the curved U-beams. The final roadway was
cast on top of the panels and girders.

Already, precasters from other parts of the
country are showing interest in this new
technology, Fabinski says. The straight
beams were pretensioned by EnCon.
However, for handling and continuity,
the curved beams were post-tensioned in
the plant and in the field.
Another major stumbling block was
transporting the huge beams from the
EnCon plant to the job site 4 miles away.
In order to move the 250,000-pound
units, Apex Transportation of Henderson,
Colo., had to add two hauling units to its
fleet. Even at that, the girders bordered on

the maximum load allowed on Colorado
highways.
To handle the heavy lifting chores at
the site, the erection contractor, RMS
Cranes, a division of Rocky Mountain
Prestress Inc. in Englewood, Colo., put
three large cranes to work.

Spliced-Girder Technology
The erection sequence had to be carefully planned. The longest span of the
bridge, 200 feet, required the application
of spliced-girder methods already in
common use in Colorado. One-hundred-

The new Colorado bridge represents a step forward in the use of
precast concrete girders for building
curved structures. But curved beams
were used in earlier projects. These
comprise the elevated monorail at
Disney World in Orlando, Fla., and
curved interstate entrance ramps at
the Philadelphia International Airport.
The first were designed by ABAM
Engineers in Federal Way, Wash.,
and the second by Schupack Suarez
Engineers, Inc., South Norwalk, Conn.
The newest incarnation in Colorado
represents several steps forward,
including the size of the beams and the
fact that not only are they continuously
curved, but they also were cast with a
super-elevation.
For information on the Philadelphia
Airport job, see the PCI publication
JR-350, “Precast Prestressed Concrete
Horizontally Curved Bridge Beams.”
It is available for free download or
as a $2 hard copy at the Designer’s
Knowledge Bank at www.pci.org
or your local precaster’s Web site.
Click on the DKB icon, then use
the Advanced Search in Bridges for
“curved beams.”
foot segments were balanced on the piers
and temporarily supported on falsework.
A one-hundred-foot drop-in segment
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A precast deck panel spans the opening between parallel girders before a composite concrete deck is placed.

was added in between the cantilevered
beams, and the entire assembly was posttensioned for continuity.
“Erection was a bit tricky,” Reese says,
since there are four traffic crossings at the
site. “With all of the other roadways at the
site, we had to carefully plan our erection
sequence.” The erection process also was
impacted by C-DOT’s requirement that
traffic be interrupted for no more than
five hours each morning, Spies says. “We

More To Come
The Colorado bridge opens the
door to a whole new technology,
designers say. Already, a similar
project is planned in Nebraska. Plans
are currently being drawn by Tadros
Associates of Omaha, Neb., for a
curved, two-span bridge carrying
Arbor Road over Highway I-80.
Working with Concrete Industries
of Lincoln, Neb., Tadros presented a
bid substituting a concrete structure
for the originally proposed steel-plate
girders. At press time, plans were
still being completed for the bridge,
according to Shane Hennessey of
Tadros. Casting was to begin in June
with delivery of the beams to the job
site in August.
The Nebraska beams will be posttensioned after the forms are stripped,
Hennessey says. The bridge will
feature four girder lines spaced at 9'4"
instead of the originally proposed fivegirder lines. The 38'4" wide structure
will include two spans, 141'10" long
and 135' 10" long, Hennessey says.

originally thought we would be able to set
two girders each day, but we found that
with the window provided for stopping
traffic set at only five hours, we were able
to set only one girder each day.” That
limitation extended the time expected for
erection.
“This is the first bridge of its kind
in the state of Colorado,” notes Jamal
Elkaissi, C-DOT staff Bridge in charge
of the project. “The project was initially
designed as a steel structure, but when
we saw that the price of steel was rising,
we elected to add alternative concrete
option in addition to the steel option
for contractors to bid on. The concrete
option was a design built utilizing precast
Colorado U-girder type. That resulted in
the new design.”
The new bridge could provide a
prototype for future designs, he notes.
“What we’ve done here is develop a
new concept that has never been used
in Colorado before. In fact, as far as I
know, this use of curved, concrete Ugirders is unique. Other curved structures
have been built using precast concrete,
but the girders themselves were either
straight or did not include the use of
curved U-girders cast with a radius and
super elevation.” For more on those past

projects, see the sidebar.
The project has opened the door for
more projects of its type, says Elkaissi.
In fact, a second flyover using precast
concrete U-beams is in the planning stage
for that same site. “This initial project has
more than lived up to expectations. We
are very satisfied with the bridge. We feel
that we saved time and money using the
concrete girders, although at this time we
have not been able to put numbers on
those savings.” The biggest benefit is that
it’s been proven that the concept works,
he says.
“The project has presented us with a
good learning curve,” agrees Spies. “The
experience we’ve gained with this job
shows that it can be done. However, we
found that it was a bit more complicated
than we had at first thought. The key is
that we have added to our knowledge

with this job.”
— Wayne A. Endicott

pci.org Click For More…
For additional information on this story, visit www.pci.org/pdf/
knowledgebank/i25_05.pdf. (Adobe Acrobat version 4 or greater required.)
To learn more about precast concrete bridges, visit the Designer’s
Knowledge Bank by clicking on the DKB icon at www.pci.org or at your local
precaster’s Web site.
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The new flyover spans several roadways. This design required careful erection sequencing to minimize traffic disruptions.
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