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The last quarter of 2017 was a particularly busy
time, with many great engineering conferences
and meetings. I noticed strong attendance and
participation at the fall engineering forums (such
as the Western Bridge Engineers’ Seminar, New
York City Bridge Conference, PCI’s Committee Days,
ASBI Annual Conference, National Concrete Bridge
Council meetings, and National Accelerated Bridge
Construction Conference). The two overarching
themes at these venues were to encourage technical
exchanges and rekindle friendships. Both themes are
so important. Therefore, in this editorial, I want to
build upon an idea that Chuck Prussack, the 2016
PCI chairman of the board, included in his annual
message published in the January-February 2016
issue of PCI Journal: “Stewardship Key to Future.”

Very often, we learn and we share with each other
at these events. Two years ago, I saw a materials
scientist present data and observations/findings with
recommendations about a particular industry problem.
His ideas seemed overstated, and some discussion of
them took place at the time of the presentation. Twelve
months later, in the published paper, this researcher
provided conclusions about a bridge system that, from
the perspective of a bridge engineer, did not seem
logically connected or even based on the study’s findings.
In my opinion, the author overstepped his area of
expertise and the paper’s editors and reviewers may have
slipped as stewards.

These types of miscues can detract from the value of
research findings. In this case, the paper outlined several
important issues: key specifications that were violated
or missed; inspection opportunities that were skipped
by the contractor and his quality control team; and
stop-and-hold points totally missed by the construction
engineering and inspection inspectors for the owner.
In the Winter 2017 issue of ASPIRE®, we published
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American Segmental Bridge Institute

Expand the Foundational
Base in Our Profession

William N. Nickas, Edlitor-in-Chief

an editorial titled “Responsibility, Authority, and
Accountability” (RAA), which emphasized that improved
materials cannot be the only aspect of successful
projects. Unfortunately, at the same time that ASPIRE
was promoting this approach, the paper by the materials
science researcher demonstrated that not every study
meets the RAA standards.

As T attended recent fall events, it was encouraging
to learn about and debate so many great concrete
bridge solutions. Then again, T was with good stewards
of our industry. Now, those of us who participated in
these meetings have an opportunity to continue our
stewardship. Here is what I ask of attendees: Take time
for an internal lunch-and-learn with your firm. Share
with your coworkers what you saw and discussed. And,
yes, do your homework—make an extra effort to verify
data from papers and presentations, instead of accepting
the conclusions of peer-reviewed research over the best
practices and manuals of an industry.

Industry-balloted, consensus committee documents
and standards represent the conclusions of a diverse
mix of industry professionals, not just the few peer
reviewers who typically comment on a research
article. This diversity ensures that every perspective
is considered and best practices are identified in a
comprehensive and balanced manner. Going forward,
let’s also increase the ranks of our profession’s stewards.
If every firm is represented by at least one person at
professional events, we can broaden the foundational
base in our profession.
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Trail to the bridge with the team and
learn about the design and construction
of the monumental bridge.

The bridge designer also created
3-D-printed models of the bridge in
snap-together pieces to make hands-
on learning tools for student education
programs at Brattleboro-area schools.
During both design and construction,
the design-build team visited several
local schools to discuss the construction
and engineering behind bridge building.
Custom FIGG Bridge Boxes, which
contain education tools to inspire
and teach children about science and
engineering, were part of the project
activities.

On Saturday, March 4, 2017, more than
800 local residents and visitors took
advantage of an opportunity to walk
across the new bridge before it opened
to traffic. Representatives from VTrans
and the design-build team were on
hand to answer questions as the public
journeyed across the bridge. The bridge
was dedicated on September 12, 2017.

Durability

VTrans required a 100-year design
life, but the bridge designers focused
on providing a 150-year design life.
Concrete segmental bridges as a
structure type are inherently durable
due to sustainable materials and the
use of biaxially post-tensioned concrete.
Concrete mixture proportions were
designed for low permeability and the
addition of calcium nitrite enhanced
resistance to chloride penetration. Also,
stainless-steel reinforcing bars were
used in the bridge deck to enhance the
deck life. Incorporation of durability into
the initial design will ensure the least
possible maintenance and cost over the
life of the bridge.

Conclusion

The design-build team provided creative
solutions to the bridge challenges,
including the use of balanced-cantilever
construction, which eliminated the
need for temporary falsework in
the West River. Compared with its
predecessor, the single bridge provides
a smaller overall footprint. With fewer

Construction of Pier Table 1. Pier 1 soared 70 ft in the air while vehicular traffic was
maintained on Route 30 and river remained open for recreational boating.

ASPIRE Winter 2018

Pedestrians enjoy the West River Trail
and provide scale to the grand 60-ft-tall
quad-wall piers of the bridge. The piers
have a textured concrete surface inspired
by the area’s native stone. The barrel
shape cast into the soffit is colored blue
to match the sky.

footings and abutments, it required
less erosion control and had fewer
areas of environmental impact during
construction than the original bridge
concept during the request-for-proposal
phase. The single concrete bridge also
provides ease of inspection inside the
bridge, requiring less mobilization
during future annual inspections. A
best-value concrete segmental solution
provided a one-of-a-kind gateway to
nature in the beautiful state of Vermont.

A

Garrett Hoffman is the northeast regional
director for FIGG in Exton, Pa.
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Balanced-cantilever construction

allowed work to continue through the
harsh Vermont winters. No temporary
falsework was needed, which kept

crews out of the water and allowed
construction to continue on both sides of
the river.
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PROJECT

Southbound Interstate 95 to
Eastbound State Road 202

(J. Turner Butler Boulevard) Flyover Bridge

by Andrew Mish, Summit Engineering Group (a Modjeski and Masters company)

The intersection of Interstate 95 (I-95)
and State Road 202 (SR 202) is a major
traffic interchange south of downtown
Jacksonville, Fla. 1-95 carries north/south
traffic through the heart of Jacksonville,
while SR 202, also known as J. Turner
Butler Boulevard, carries east/west
traffic to beaches on the Atlantic
Coast. Commuter traffic on both roads
through the greater Jacksonville area is
significant, totaling more than 200,000
vehicles per day. A major congestion
and safety concern of the old
interchange was that the southbound

[-95 to eastbound SR 202 traffic exited
to a stoplight. During rush hour, vehicles
on this exit would consistently back up
onto the interstate for a mile or more.

In 2014, the Florida Department of
Transportation (FDOT) awarded a
design-build contract for the redesign
and construction of the -95 and SR 202
interchange. Four design-build teams
were selected for the short-list group to
present proposals to the department.
The proposals were evaluated using a
combination of technical score and total

s

profile

price. (For FDOT's process of selecting
design-build teams, see “Refining
the Adjusted-Score Design-Build
Process” in the Summer 2018 issue of
ASPIRE®.) The winning team presented
a redesigned interchange that consists
of four bridge structures, new ramp
configurations, new highway alignments,
and the widening of the I-95 and SR
202 roadways. The signature bridge of
the project is a curved, post-tensioned,
precast concrete U-girder flyover
bridge that carries southbound 1-95 to
eastbound SR 202, eliminating the traffic

to casting the bridge‘aéck. Photo: Modjeski and Masters.

SOUTHBOUND INTERSTATE 95 TO EASTBOUND STATE ROAD 202 (J. TURNER
BUTLER BOULEVARD) FLYOVER BRIDGE /JACKSONVILLE, FLORIDA

BRIDGE DESIGN, CONSTRUCTION, AND ERECTION ENGINEER: Summit Engineering Group (a Modjeski &
Masters Company), Littleton, Colo.

PRIME CONTRACTOR: SEMA Construction, Orlando, Fla.

PRECASTER: Dura-Stress Inc., Leesburg, Fla.—a PCl-certified producer

POST-TENSIONING CONTRACTOR: Freyssinet Inc., Sterling, Va.
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backup problem. The bridge was opened
to traffic on September 7, 2017.

The new southbound I-95 to eastbound
J. Turner Butler Boulevard Flyover Bridge
is a seven-span, 1342-ft-long structure.
There are two superstructure units,
with expansion joints at end bents and
at pier 5. Unit 1 has four spans with a
total length of 767 ft. Unit 2 has three
spans with a total length of 575 ft. Span
lengths vary from 140 ft to 232 ft. The
overall width of the superstructure is
47 ft 6 in., which accommodates two
12-ft-wide travel lanes plus 8-ft and 12-ft
shoulders. The structure is curved on a
1100-ft horizontal radius combined with
a vertical curve that has an incoming
vertical grade of +5.0% and an outgoing
grade of -3.5%. The deck has a constant
superelevation of 7.5%.

The superstructure is composed of
curved, spliced precast concrete
U-girders that are post-tensioned to
form continuous spans. There are two
84-in.-deep constant-depth girder lines
spaced at 23 ft 9 in. that support a
9-in.-thick deck, which includes a %2-in.
sacrificial depth for grinding and wear.
To minimize form changes, both the
left and right girders are designed to be
cast with the same 1100-ft radius. This
casting method does not significantly
affect the design, but it allows for vastly
increased efficiency in girder production.
The substructure consists of single-
column piers supported on prestressed
concrete pile foundations. Of the six
interior piers, four use precast concrete
pier caps that allow construction to
take place with minimal falsework to
accommodate the site conditions
(see “Precast Concrete Pier Caps Aid
Construction of Jacksonville Flyover
Bridge with Tight Site Conditions.” in
this issue of ASPIRE on page 34). There
was no room for formwork shoring that
would be required for cast-in-place (CIP)
concrete pier caps because any shoring

would have interfered with traffic. A
solution was needed that allowed casting
and erection of the pier caps without
any temporary shoring. The precast
concrete caps were cast on site and
erected onto temporary support brackets
attached directly to the columns. They
were designed to be cast flat for ease
of construction, and erected to match
the 7.5% cross slope of the bridge.
Matching the cross slope with the cap
provides a continuous and symmetrical
aesthetic from the superstructure to the
substructure.

Rationale for Integral Caps
There were three primary reasons for
using integral caps on this project.

e They minimized the total structure
depth from bottom of cap to top
of deck by making the design
more efficient with composite
action between the CIP concrete
diaphragm and the precast
concrete cap. This was important
to maintain traffic clearance both
during construction and in the final
alignment.

e They eliminate bearings, which
require a large joint/gap between
the bottom of the girder/diaphragm
and the top of the cap. This
eliminates the cost and long-term
maintenance requirements for
bearings.

e From an aesthetic perspective,
they provide a seamless transition
from the superstructure to the
substructure, giving the appearance
that everything was cast together.

Site and Construction Challenges
The flyover bridge is constructed
over three major traffic crossings:
southbound [-95, northbound [-95,
and westbound SR 202. During
construction, FDOT required that
all lanes remain open to traffic. Only
overnight lane closures were allowed,
providing 6- to 8-hour windows for the

FLORIDA DEPARTMENT OF TRANSPORTATION, OWNER

OTHER MATERIAL SUPPLIERS: Bearing supplier: R.J. Watson Inc., Alden, N.Y.; Expansion joint supplier: D.S. Brown Company, North Baltimore, Ohio;
Lightweight aggregate supplier: Carolina Stalite Co., Gold Hill, N.C.; Stainless-steel reinforcement supplier: SteelCON Supply Company, Jacksonville, Fla.

Curved precast concrete U-girder span over
Interstate 95 during U-girder construction.
The girders are supported with integral
cast-in-place concrete diaphragms made
composite with precast concrete pier caps.
Photo: Seidler Productions.

construction and erection procedures
that needed to occur in traffic areas. To
facilitate construction, the maintenance-
of-traffic plan was integral to the
success of the project. Several traffic
shifts were executed to open different
areas of the project site for construction
while maintaining all travel lanes, as
required by FDOT.

To accommodate the constant flow
of traffic through the jobsite, several
innovative features were incorporated
into the bridge design. Precast concrete
pier caps were used at the interior piers.
Pier locations were adjacent to traffic
during construction, so using temporary
shoring to support formwork was not an
option. The precast concrete pier caps
also served to support pier girders during
construction, eliminating falsework towers
within the traffic zone. Pier girders were
erected on a temporary falsework tower
at one end and on the precast concrete
pier cap at the other end, with a large
cantilever beyond the pier cap.

The cantilevered pier girders supported
drop-in girders on strongbacks, which
eliminated the need for falsework
towers at the splice locations.
Strongbacks were connected to girders

BRIDGE DESCRIPTION: A 1342-ft-long curved, spliced precast concrete post-tensioned U-girder bridge on an 1110-ft horizontal radius

STRUCTURAL COMPONENTS: 2675 linear ft of 84-in.-deep curved spliced post-tensioned precast concrete U-girders; four precast post-tensioned
concrete pier caps 36-ft-long by 7-ft 6-in.-wide by 4-ft 6-in.-deep; two cast-in-place post-tensioned concrete pier caps 35-ft 8-in.-long by 8-ft 0-in.-wide
by 9-ft 4-in.-deep; six single-column piers 4 ft by 7 ft; 11,220 linear ft of 24-in.-square precast concrete piles

BRIDGE CONSTRUCTION COST: $66.7 million (for construction of entire interchange, including three additional pretensioned bulb-tee girder bridges)

ASPIRE Winter 2018 | 27



B |
1l

Pier girder supported by

falsework tower duri
onstruction. Photo:
Mod d Master:

through a partial-depth diaphragm,
supporting them from the top. This
approach provided the minimum
vertical clearance over traffic because no
hardware projected below the bottom
surface of the girders.

Span 6 of the Flyover 1 bridge is one
of the longest spans in the structure,
measuring 228 ft 11 in. Girder shipping
weights limited the maximum piece
length to 100 ft for pier girders and 115
ft for drop-in girders. Because of the
pier locations and site geometry, a single
drop-in girder could not span between
pier girders. The solution was a temporary
straddle bent to support two drop-in
girders at the central splice location in
the span. The straddle bent spanned

approximately 70 ft to provide clearance
for three traffic lanes, the barrier rail, and
a clear zone behind the barrier.

Structure Design

The foundations are composed of
24-in.-square prestressed concrete piles
driven to an average depth of 100 ft
below grade. Test piles were driven
and monitored at each bent location to
ensure that the required load-carrying
capacities were achieved. A single CIP
column supports each interior pier.
The column geometry was controlled
by the amount of space in the median
between northbound and southbound
I-95 at pier 3, leading to a 4 ft by 7 ft
rectangular cross section with 13/g-in.-
deep vertical reveals.

A temporary straddle bent supports girders at the splice location near midspan over

J. Turner Butler Boulevard during construction. Bridge deck overhang falsework brackets
are attached to the girders after the integral cast-in-place concrete diaphragms have

been cast to support work platforms and wet deck concrete during construction. Photo:

Modjeski and Masters.

gl e

Interior piers use both CIP and precast
concrete pier caps. CIP pier caps are
located at interior piers 4 and 5. These
piers were designed with slide bearings
to accommodate girder movement due
to post-tensioning, creep, shrinkage,
and temperature fluctuations. All
other piers were designed with precast
concrete caps and integral diaphragms,
relying on column flexibility to
accommodate longitudinal movement.
All pier caps were designed using staged
post-tensioning to provide sufficient
strength and serviceability during the
multiple phases of construction and
in-service loadings.

The superstructure of the flyover bridge
is composed of spliced, precast concrete
post-tensioned U-girders. It is the second
structure using these curved girders in
Florida, and it is the first project using
these girders for FDOT. The structure is
designed using time-dependent load-
history analysis. Each stage of construction
is included in the analysis, and the
structure is aged 30 years to account for
long-term creep and shrinkage effects.

The girders were designed for the
entire life cycle, from casting in
the precast concrete plant to final
service and ultimate conditions in the
superstructure. When initially stripped
from the formwork and stored at the
precast concrete yard, the girders were
mildly reinforced. Handling devices were
located at approximately 0.2L locations,
where L is the length of the span, to
balance the positive and negative
moments when the precast concrete
section was handled. After stripping
the girders from the formwork, post-
tensioning tendons were installed and
grouted at the precast concrete plant to
control concrete stresses during shipping
and erection. These tendons are also part
of the final structure design.

Next, the girders were shipped to the
jobsite and erected in sequence onto

: the temporary falsework towers and

the concrete pier caps. To erect the
drop-in girders, all other girders in the
superstructure unit were erected with
splices cast, lid slabs poured, and partial-
length continuity tendons stressed. This
process required a detailed erection
sequence and coordination among
the contractor, precaster, and post-
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