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Sikorsky Bridge, Stratford, Connecticut
By William ]. Frank, PE., Murali Hariharan, RE. and Jeff Wood
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nef:ticut During drivin es ing for the Stage 1 portion of the
Aircraft  cofferdam of few/Pier3, arge riprap obstructions were encountered
columns belo . This riprap had been placed decades earlier to
rmg of the existing pier of the old bridge, which was in
e proximity to the new Pier 3. Balfour Beatty had already removed
d was'completed in 200 portion of the riprap as part of the contract. However, the extent and
new bridge consists cfits and four piers, @ ‘ depth of the riprap was greater than anticipated. As a result, a portion
pew twin fi an multi-plate girderSup@rstruetdtes with  of the sheeting could not be driven more than a few feet below the
a concretedeck. In Stage 1, the northboynd half of'the new bridge  mydline. This precluded the cofferdam from being dewatered, thus
- was builtadjacent to the existing bridge while maintaining trafficon  halting construction of the pier. During this period, the six concrete
the'gxisfing bridge. Once completed, traffic was shifted to the newly  dyilled shafts were installed, and construction of the remaining three
construtted northbound half. The old bridge was then removed and piers and abutments continued along with erection of the new steel
the southbound (Stage 2) portion of the bridge was completed. superstructure extending from the abutments toward Pier 3.

Pier 3 is located in the navigable, middle portion of the Housatonic [, August of 2002, a meeting was convened between the Connecticut
River. The pier is supported on twelve 6-foot diameter reinforced Department of Transportation, Balfour Beatty, Parsons Brinckerhoff,
concrete drilled shafts. The overall dimensions of the Pier 3 footing (the Engineer of Record), Berger, Lehman Associates, P.C., (the in-
are 200 feet by 36 feet by 10 feet thick. The pier was also constructed spection consultant), and GeoDesign, to decide on a course of action

in two stages (Stage 1 and Stage 2) with the pier footing in each (o construct the pier.

stage approximately 100 feet long. The bottom of the pier was set at Many options were discussed, including over-sizing the cofferdam to
the low tide line, which is approximately 20 feet above the bottom  encompass the riprap obstructions, removing more of the riprap from
of the river. the river, and/or placing a concrete tremie seal within the cofferdam.
The contract plans called for construction of a temporary  However, these options were not considered acceptable. Removal of
cofferdam to enclose the formwork support system, and to permit  more riprap had the potential of exposing the existing bridge pier
dewatering of up to ten feet of water within the cofferdam to o scour. Over-sizing the cofferdam was also not possible, since this
allow pier construction to be performed under dry conditions.  \ould exceed the “area of disturbance” specified in the project’s
» This temporary cofferdam consisted of steel sheetpiles which  epvironmental permit. A concrete tremie seal generally consists of an
were to be driven deep into the river bottom to cut off the water.  ynreinforced concrete slab several feet thick that is cast underwater
Steel*wale bracing was to be installed around the inside of the  ithin a steel sheetpile cofferdam to brace the bottom of the sheeting
sheetpiles near the top to provide lateral support of the sheetpiles and cut off the water. However, in this case, the tremie seal would have
as the cofferdam was dewatered. extended above the mud line, encroaching into the navigable portion
* of the river, and thus would have needed to be removed once the pier

4 Q was completed.
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such as for the Eour Bedrs Bridge in North Dakota. However,

dowledge there was no precedent for a box

€et contract requirements since the pier was not intended
to be constructed this way.

Balfour Beatty and GeoDesign were faced with numerous
questions and challenges. Figure 2 highlights some of the

dimensions that made this project especially challenging.

ts for this type of construction using a precast box,
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* Some of the pipe piles for the suspended formwork
Moment, MY system along the south side of the cofferdam could

ﬁ‘AI L)Elgrzg gtis:,é_ K/ft (P282) not be driven though the riprap. As a result, they were

Min = -72.5 ft-K/ft (P266) encased in 8-foot diameter tremie concrete footings
which were founded on the riprap.

17.8 ft-K/ft * The end of the precast slab at the stageline had to

7.40 f-K/ft extend past the Stage 1 portion of the pier footing to

-3.04 ft-K/ft L allow for mating up with the Stage 2 portion®f the
-13.5 ft-K/ft pier to create a watertight seal.

¢ Fabrication and construction of the b

occur in the middle of winter.

A three dimensional fund

was created to obtain an

tub had to

moments and deforma
i ts. Holes
hafts in o simulat
igure 3 ending
FEM mod uplift pre

he rebar det thtub at the location of a drilled

tained from the analysis were
2-inch slab. Using the Load and

Factor Design approach (LRFD), a safety factor

ately 1.2 was c@ between the ultimate
and actual slab momeptsTHo Zgiven the certainty of the
loads, the relatiy ly @ration of the dewatered state of
the bath nd the sophistication of the analysis, this narrow

safety mapfinwas deemed acceptable. Construction would
prove out the validity of this design assumption.

Given the dimensions of the

the drilled shafts, which had

o account for the fact that the rebar had to terminate from
all sides at each shaft, an innovative radial rebar pattern was
designed (Figure 4). Each rebar was threaded and bolted to a
one-inch thick, twelve-inch high steel ring which was cut from
; an eight-foot diameter steel pipe. The ring was cast into the
tering. The maximum'designy moments (and maximum  precast slabs and acted as a balanced tension ring to allow the
reinforcement) would oécur at the holes in the slab for  rebar to develop the tension forces.
the drilled shafts. Hence, the slab was discontinuous at To achieve moment continuity of the slab across the shiplap
the support points. joints, bolted double channel connections were designed,
In addition, moment continuity had
to be achieved at each of the joints
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concrete and the weight of the bath- Figure 4: Typical Precast Panel Rebar Details.
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month to permit rebar installation and, ultimately,

the pouring of the footing concrete in early April 4
2003. Figure 6 shows the pier rebar installation - *
inside the dewatered bathtub. The Stage 1 portion
of the bridge was completed and opened to traffic
in November 2003.
During Stage 2, with the luxu
the precast cofferda
the entire slab_in o

ated at the tops of
iles. Link seals and prefabricated steel

i ere installed in and annulus
between each drilled shaft n place to
provide uplift restraingaind Jwa ertlght seal.

Pier 3 was x in the sprmg of 2005,
- Frank, PE. allowingﬁf;nT ing construction to be com-

pleted in a speedy m "'The Stage 2 portion of the new
ed t6 traffic in the spring of 2006.
e sla vative design and construction of the precast
sings, eight H pile installe d the perimeter tb)during Stage 1, minimized the delay impacts for
each drilled shaft casing. tubs were welded to w truction of the bridge, and effectively removed the
i ¢ oid pier from the critical path. Both the bridge and the Pier 3
ater, cofferdam won American Council of Engineering Companies
the drilled shaft steel casings were left stickiilg up above mean (ACEC)/CT and Connecticut Society of Civil Engineering #
high itially, four 10-foot long sections of H pile with (CSCE) awards, and the bridge was recognized in 2007 by e
bottom base plates bearing on the precast slab were placed Roads and Bridges Magazine as one of the top ten bridges in = |
around the steel casing and welded to the casings above the the country. g
mean high water. After dewatering the bathtub, the bottom
12 inches of the four H piles were welded to the shaft casing
and four additional stub sections were welded in place using
half-inch fillet welds. The portion of the H piles and casing
above the 12-inch allowable stickup were then cut off.
Since construction occurred during the winter, the precast
slabs were cast on barges and winter-cured prior to being
set in place. This allowed for simultaneous construction
of the pile supported formwork support system. A large
barge mounted crane was used to lift and place the precast
segments onto the formwork support system. Construction
crews worked around the clock to fabricate and assemble the
precast bathtub.
Figure 5 (page 37) shows the completed bathtub for Stage 1.
Duringdewatering, thesealsheld, the slab worked asanticipated,
and the welded uplift restraints functioned as designed. The
precast cofferdam remained dewatered for approximately a

.
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