A partia view of downtown Tampa on
the horizon revedls the 203, cast in place,
reinforced concrete piers meandering in a

westerly direction (Figure 1). These
structures are reaching with anticipation
for the 3032, 9'-4" long, pre-cast concrete
segments that comprise the superstructure
for this $350 million project. The Tampa-
Hillsborough Expressway Authority isthe
leed agency for this devated, three
reversble lane urban structure that
connects the City of Tampa with
Brandon, Florida, fifteen milesto the east.
This Expressway project, dong with the
FDOT I-4 widening, the FDOT [-275
widening and the 1-4/ 1-275 interchange
improvements comprise the $1.35 Billion
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being spent by the partnership between
the Expressway  Authority and the
Florida Department of Transportation
(FDOT). An additional $35 million is
committed to the design and right-of-way
acquisition for a two-mile, eevated,
north-south structure to connect -4, the
Lee Roy Sedmon Expressway and the
largest port in the state of Florida A
Federd Demongration Grant of $135
million is being sought by the Partnership
for the congruction of this vita
connection.

Mr. Patrick J. McCue, PE. is the
Executive Director for the Expressway
Authority. His Agency has engaged PCL
Civil Congtructors Inc. to build the
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viaduct. Ther U.S. headquarters is in
Denver, Colorado and they maintain a
regiona office here in Tampa, FHorida
The structural design was contracted to
the Figg Engineering Group of
Tdlahassee, Florida; the construction
engineering went to Bridge Concepts Inc.
and the erection system was done by
DMJIM-Harris.

The notice to proceed (NTP) date was
December 2002, and the scheduled
completion is July 2005. As of June 18,
2004, the work has progressed to:
178/203 (88%) for the pier construction;
2182/3032  (72%) for  segments
manufactured and 74/202 (37%) for
goans erected. The optimum rate of
erection is four spans per week from two
sets of launching girders both receiving
the segments on trucks from the casting
yard three miles south of the Expressway.
The devated three lane superstructure
segments are typically 59'-0"" in their out
to out, horizonta structural dimension.
On the east end (Brandon) of the viaduct,
where the Elevated Roadway crosses I-
75, the lanes reduce to two with the
consequent structural segmental  section
width changing to 47'-0." These
elements vary in weight from 75 tons per
59" wide sections down to 68 tons for the
47 wide sections.

These segments are manufactured at the
caging yard three miles south of the
Expressway and delivered by 19 axe
flatbed trucks to the lifting point on the
Lee Roy Selmon Expressway. These
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superstructure eements do not have pick
point embedments. Instead, they use a
square spreader with two dings around
each cantilever wing dab of the box girder
segment. The crawler-crane moves into
position, lifts the segment off the trailer-
bed and swings the load over the launching
girders where the element is positioned
onto twin rals under each wing. The
segments are then individudly tugged
across the tops of the launching girders and
into a contact position with previous spans.
The segments are then compressed into a
monolithic beam by an array of post-
tensioning cables threaded through all
segments in the span. This process occurs
between all of the 203 piers.

The beam is comprised of 16 segments
per typica 142" span with two 5'-0" pier
segments, twelve 9'-4” typical segments
and two 9'-0" segments. The balance is
accommodated by a closure pour. The
post-tensioning required per typical span
includes 6-tendons of 27-0.6" diameter
drands, 2-tendons of 19-0.6" diameter
strands and 8-tendons of 12-0.6" diameter
drands. The tota length of strand per
typical span is about sx miles. The
supplier of the post tensioning system is
the VSL Corporation.

This highly articulated mechanized
erection beam and bracket system (Figure
2) is on the critical path for the $350 MM
congtruction program. PCL manages the
confluence of technica input that is
generated by two highly speciaized
consultants, one for the Construction
Engineering and the other for the
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Congruction Equipment design. Mr.
Boris Levintov, Candidate of Technical
Science P.E., came to this country in the
early 80’ s from the former Soviet Union
(Leningrad) with an advanced degree in
Mechanica Engineering. Jobs were
scarce and when the opportunity for a
bridge engineering position came his
way, he took it. This position evolved to
a point where he was providing
equipment design for concrete form
travelers on magjor cable stayed bridges
and long span segmenta box girder
bridges. Levintov was responsible for
the concept development and design of
the segmental erection equipment on
this PCL project for his company
(Harris). The erection sequence

proceeds as the temporary stedl brackets
(Figure 3) are locked to three consecutive
piers to support the superstructure erection
activities in a sequential, span-by-span
installation of the segments. When a span
is closed and locked together by post-
tensoning the preceeding superstructure,
the segmentd erection can continue. With
a bracket in-place on the lead pier, the two
launching girders are dightly lowered and
pulled ahead. The girders are now empty
and the next span is ready to receive
segments. At this stage, the outside trailing
bracket is removed and leapfrogged to the
next pier ahead anticipating the advancing
launching girders.

PCL's Scott Updegrave, coordinates
between his consultants and the client's
Generd Consultant, Figg. These 59° wide
segments may be a record for a wing
cantilever length of more than 20° (Figure
4). Typicdly, cast-in-place segmental
girders (al tendons with-in the cross-
section) have an equivaent thickness of
2.5, whereas, the equivaent thickness for
this 59' wide pre-cast girder (with dl
tendons external to the cross-section) is
1.8 and the 47" wide, pre-cast girder (with
al tendons externa to the cross-section) is
2.0', both representing major economies.

Chris Stack, PCL’s Project Manager,
explains that the substructure is founded on
drilled shafts that are typicaly 50' deep
and have diameters of 4', 6 and 8 with
the most common being of the 8' variety.
They support the 203 piers that separate the
reversible roadway vertically from the
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existing Lee Roy Selmon Expressway for
about five miles of the contract length of 10
miles of new roadway. The supporting piers
vary in height from a nominal dimension of
20" to a maximum height of 60' over some
intersected  roadways,. The Hubbard
Congtruction Co. is building the maor
portion of the at-grade roadway attendant to
this elevated roadway.

The two mile elevated connection
between 1-4 and the Port of Tampa will
cross the Lee Roy Selmon Expressway at
22™ Street South providing direct interstate
access to the Port of Tampa The Port is
expanding heavily into the containership
market and the existing bulk cargo market
will certainly be enhanced by this new
connection. Moreover, with the intersection
a the Slmon, an dternate east-west route
will be provided that can shunt the
congestion on the current segment of 1-275
between the 1-4/1-275 intersection and the
seven mile long Tampa Bay crossing to the
west. The traffic counts a the Port
Connector location are 43.2 million vehicles
per year. Just south of the I-4/ 1-275
junction these counts swell to 68 million per
annum and a the Westshore location, just
before the Bay, these counts fall back to 43.8
million. Apparently, 24 million

Interstate vehicles per year are
absorbed into the loca roadway
network. The $1.35 Billion highway
investment is needed and it is clear
that these improvements will serve as
considerable socid and economic
generators for the 2.3 million
resdents in the Tampa Bay
Metropolitan Area.

The preponderance of gated

communities and the lack of
topography in the Bay area have
contributed heavily to the absence of a
network of through roadways. Local
resdents currently seeking this
mobility through the existing interstate
system may benefit from the
technology at hand with an appropriate
consgderation for a new Intra

Metropolitan expressway system. ==

The University of South Floridain
Tampaplayed host to twenty-three
Universities and more than 700
students in atechnology competition.
This event took place over athree-day
period (March 18, 19 and 20). The
wide ranging competition included
Concrete Canoe races (presentation,
fina product and swamp test) on the
clear sparkling waters at the mouth of
the Hillsborough River in downtown
Tampa. Additionaly, Technical
Papers (writing and presentation), Plan
Reading, Environmental, Cylinders,
Civil Survivor, Transportation,
Balsawood Bridge Competition and
Visua Display Judging events were
featured. Electric isthe appropriate
word to describe thisevent. Under the
dvnamic leadership of USF's

ASCE Student Conference Committee
chaired by Cheryl Spinks, President, her
five associate members, ahost of
volunteers and Faculty Advisor, Assistant
Professor Alaa Ashmawy PhD, P.E., the
general opinion isthat the Conference
was aresounding success. The Editor and
Assistant Editor were privileged to serve
as Judges for the Technical Paper and
Balsawood Bridge competition,
respectively.

The Awards Dinner Banquet that took
place a Busch Gardens on Saturday,
March 20" from 7:30 P.M. to 10:30 P.M.
seated more than 1,000 and,
appropriately, the Universitieswere
grouped together around the banquet hall.
The master of ceremonies did not miss
this opportunity to encourage a cheering
contest between the schools.
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With the School’ s cheers echoing through
therafters, the University of Puerto Rico
started a congaline with instruments. They
got up and snaked through theides. The
line grew and grew until it found its way
up onto the stage. The place was vibrating
with energy.

The editor was Sitting at atable for the
Judges and befriended an Iranian Civil
Engineer and Professor who was here
representing his students from KN Toos
Universty, Tehran, Iran. His students
could not make it to the Conference, but
they won aThird Place Prize for their
Balsawood Bridge that was shipped for the
competition.

LouisA. Martin-Vega, PhD., P.E., Dean
and Professor of Civil Engineering at the
University of South Florida, took the stage
and closed this memorable event.
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GIRDERS REMOVED

75 ton segments off the launching
girder, placing them on the 19 axle
flac bed truck and hauling them
away for demolition and disposal.
The damaged launching girder has
a so been removed from the site.
Spans B and C presented more of a
problem because dal of the
individual segments were rigidly
locked in a single beam element by
yet-to-be grouted post-tensioning
tendons. Explosive charges were
attached to these critica tendons,
20-30 feet from the stressng
anchorages inside the box. Firg,
the small, more numerous

Figure 1: Pier 97 and launching girder drop 20 feet

The day was April 13" 2004 and
work was smoothly progressing in a
westerly direction with the erection
girder firmly in place a span A (Figure
1) when the unthinkable happened. The
ground swallowed twenty feet of pier 97
pulling down the east end of span A and
the west end of span B. The launching
bracket at pier 97 provided a reverse
collar that minimized this drop.

At the time spans B and C were fully
pre-stressed in both their transverse and
longitudinal directions, and span A had
its segments resting individualy on the
launching girder. Span C remained in
place with superficiad damage due to
induced excessive rotation of the east
end of span B.

The immediate response was to
introduce relief to the west end bearing
of span C by inserting a support truss
under and perpendicular to the

questionable beam’ s axis (Figure 2).
Subsequent to the ongoing forensic
investigation, the decison was made to
remove all three affected beams (A, B,
& C) and determine the reason for pier
97' s settlement. Span A was removed
first with acrane lifting the individua

transverse P/T tendons would have
to be removed from spans B and C.
Typicaly, the procedure would be
to remove the concrete cover from
each tendon and then de-tension
each tendon. This would be a very
labor intensive, time consuming
activity. Apparently, someone had
the excellent idea of crushing the

concrete wing dabs by mechanica
means (Figure 4), consequently
relieving the stress in these tendons
and reducing the concrete to easly
managed rubble (Figure 3).

The pre-dawn morning of June 25,
2004 saw much anticipation by a
crowd of technical bridge observers
a the west end of span B. This open
- end was blocked by a heavy grillage
of timber mats al bathed in the
yelow light from a bank of
incandescent bulbs.



Figure 4: Demo — Dino at work on de-tensioned span C

Exercisng a great ded of caution, the
explosives were set-off with a resounding
thud resulting in a heavy cloud of dudt.
The following dawn revedled limp sted
tendons dangling from their anchorages
(Figure 6). Other tendons, till with their
anchorages attached, were found 40 feet
down line along with the splintered
timber grillage, dl lying on the ground.
Spans B & C were now de-tensioned,
causng both spans to be individudly
cradled on their respective earth berms.

This extreme measure utilizing what
we have named Demo-Dino, short for
Demoalition Dinosaur, is shown at work in
Figure 4 demolishing the remains of the
detensoned girder. Initidly it was
thought to have Demo-Dino do only the
wings of the box (Figure 5) but the
efficiency of this monster also permitted
the crushed girder to be removed in
smaller, standard trucks. The need for
heavy lifting and hauling equipment was
eliminated by Demo-Dino.

With dl three spans (A, B, & C) and
the two eath berms, the sted truss
support, the timber shoring at three piers,
three sted launching brackets, and the
sted launching girder gone, the focus
shifts to pier 97 — What happened? At
this point in time no officia
determination has been made so we look
to see what can be done to remedy the
stuation.

Engineers are decison makers and
contractors are problem solvers. The
product of this combination is formed in
concrete and sted and provides a legacy
for the good of society. Where would we
be in today’s rapidly changing world
without the leadership exhibited by

extent drilled shafts ae used.
Moreover, d<ed piles ae vey
appropriate to pierce shalow strata and
lenses in order to reach bedrock for
bearing. Because of economic
considerations and the project's
dimensions, judgment has to be
exercised.

A loca newspaper has carried
extensve coverage of this incident
speculating why the tall buildings in
Tampa don't have the same problem.
Wéll, one reason is that the footprint
for a Tampa building may be 200 feet

Figure 5: Demo — Dino de-tensioning transverse tendons

Figure 6: Longitudinal tendons, span B cut by explosives

these two unsung professions and their
supporting casts?

We know that there are more than
20,000 bridges in the peninsular state
of Florida and all are founded on deep
foundations that for the most part carry
their loads to the bedrock located up to
100 feet below the overburden.
Typicaly, Florida foundations are pre-
stressed, concrete pilesand to alesser

on a sde; wheress, the footprint for a
bridge may be severa miles long.
Faced with this dilemma, the decison
has to be cost effective or nothing will
progress. Imagine, when this toll-way is
completed and put into operation, itslife
will extend over a period of 50-70 years
and carry more than a billion vehicles to
their destination.
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