Accelerated Bridge

Construction Keeps
Tappan Zee Bridge Open

By Helena Tam, ]?E.,!Moh[zmmﬂd Shams, Ph.D.,
and Kenneth Smn'dig, PE.

Aerial photo of Tappan Zee Bridge. Courtesy of New York State T/ertzy Authori
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Project Description

The scope of work called for replacing the con-
crete deck plus its supporting stringers with a
prefabricated superstructure system for the two-outer
lanes for the Northbound and the Southbound
lanes. The stringers were included as part of the
prefabricated deck panels to enhance constructa-
bility by making handling and installation easier.
This ensured that sections of the bridge deck
could be removed, replaced and opened to traffic
within a single night work shift. The innovative
pre-engineered panels also included saw-cut groov-
ing, permanent steel barriers, and pavement striping,
making them ready for the immediate use of the
roadway. Tolerances between existing/new and
new/new panels were tight enough that a simple
joint system could be employed, thus eliminating
an additional construction stage.

Installation of exterior precast deck panel, including permanent steel barrier, at main span, ready for
vehicles to ride on in the morning.
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above the river, and because of the overhead
members of the through truss, delivery from a
barge was not practical. Therefore, the overall
size of the deck module was determined based
on roadway delivery constraints. Panels were
transferred from flatbed trucks and set in place
using on-roadway or barge-mounted cranes.

The West Deck Truss
The West Deck Truss (WIDT) consists of

two longitudinal main trusses'with alength of
250 feet pergpan. The transversefloorbeam
trusses are spacediat 25 feet, connecting to the
longitudinal main ‘trusses. Fifteen'steel string-
ers support the 6%-inch thick concrete deck.
The stringers are continuous over the250-foot
lengthiofithe main trusses. The stringers are
connected o the top chetd of the floorbeam
trusses using steel bearing stools.
Theweeation of cut lines in the deck were
determined based on three considerations:
a) pre-cutting of the existing deck can be
performed during the daytime work shift, b)
eliminating temporary and permanent sup-
port for the remaining three-inner lanes, and
¢) minimizing the temporary support for the
existing outer lanes. A comprehensive work
procedure was developed to ensure that the
two adjacent outer lanes could be replaced

during one night work shift.
continued on next page

Barge-mounted crane is used to replace deck. Courtesy
of New York State Thruway Authority.

Social, Economic, Sustainable
Design Consideration

As a result of the stringent traffic criteria, the deck replacement scheme
was developed with strict limitations on lane closures to minimize traffic
delays. (The contractor was required to open all lanes at the end of
each night shift, in time for the morning rush hour, and was subject to
penalties of a minimum of $500 per minute for missing the deadline.)
Three local contractors were contacted during preparation of the design
to obtain feedback on the construction staging sequence and associated
productivity rates. Based on these meetings, each prefabricated module
was designed to be supported by two steel stringers with a concrete edge
beam. They were sized to cover one lane of traffic, making it easy to lift
and handle for installation during a single overnight shift. Also, since
the deck of the main span and the West Deck Truss are at high elevations
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Main Span

The main span consists of deep floorbeams
which are connected to the bottom chord of the
through truss at approximately 34-foot spacing.
Fifteen steel stringers span between the two
adjacent floorbeams. A 6%-inch thick concrete
deck is supported by the steel stringers.

The same design approach as the WDT was
employed for the deck replacement in the
main span portion of the bridge. Due to the
complexity of the main span structural system,
and to ensure that the deck replacement for
two adjacent outer lanes can be accomplished
during one nightly work shift, new seat bracke

for the new stringers were placed betwee
existing stringets:"[ his operati performed
prior to-the deck removal daytime

address a long-standing-f
the fabricated st
the stringefs in thesWest Deck Truss.
is | ed the feplacement of 500 steel stub
columns, or stools, in the superstructure that are
racking. HDR utilized three-dimensional (3-D)
Finite Element (FE) modeling for the analysis
of these overstressed structural components.
The stool components were modeled both
globally as one span of the truss structure, and
locally as the stringer with its stool connec-
tions to determine the overall solution to the
problem (Figure 2). Over the years, engineers
had stiffened the columns in an attempt to pre-
vent further cracking; however, the computer
analysis determined that an opposite approach
was necessary. A connection detail was designed

Figure 2: Finite Element model of existing bearing
stool and stringer system.
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nstalled seat bracket at Main Span.

that includes meric bearing pads and
slotted bol@ increase the flexibility of
o thecolumns nections. The new connection
details enable the columns to continue to sup-

ort the same vertical elements, but also allow

them to flex with the bending movements that
the bridge experiences.

A Successful Project

Exceptional team work between the bridge
owner, designers, fabricators and the contrac-
tor was needed to complete this successful
Accelerated Bridge Construction project. Up
to 18 deck panels were replaced during one
nightly work shift without incurring a single
morning traffic delay.
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