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Fort Point Channel Crossing
As part of the overall project plan, tunnel boxes will
carry traffic between the Ted Williams Tunnel (to
and from Boston’s Logan Airport) and the Massachu-
setts Turnpike (see map at right). This portion of the
project was the most technically complex. It involved
not only constructing, floating, and sinking six tunnel
boxes into place underwater, but deep-soil mixing to
stabilize the soil. Paul Goguen, Bechtel’s area con-
struction manager for the South Boston/South Bay
Interchange, describes the process. 

“We haven’t used any new engineering tech-
niques, but those we did use have never been
attempted on this scale before. We needed to select
the techniques best suited for dealing with irregular
geography in a small space.” This portion of the
project crosses under a series of natural channels in
Boston Harbor and runs just 5 feet (1.5 meters)

above the Red
Line branch of the
city’s subway.

Because of its
weakness and
instability, the soil
in this area had to
be mixed in place
with cement grout
to support the traf-
fic tunnels. The six
tunnel boxes were
constructed in a
casting basin (sim-
ilar to a dry dock)
adjacent to the site
and then floated or
winched into

place, using global positioning satellites, onto 110, 
6-foot- (1.8-meter-) diameter concrete shafts drilled
into the bottom of the channel on either side of the
subway tunnel (see illustration at right). All of the
work was accomplished without disrupting  traffic on
nearby highways, or interfering with operation of the
Red Line.

Immersing the Tunnel Boxes
Floating six tunnel boxes — the longest of which is
423 feet (129 meters) — into place was a different
matter. Construction of these boxes was completed in
a dry basin, separated from the channel by watertight
cofferdams. As construction was completed on each
of two sets of tunnel boxes, they were placed or
moored at a site adjacent to the basin. During the
float-out sequence, the basin was filled with water and
sections of the cofferdams were removed so the tun-
nel boxes could float into position and subsequently
be submerged, with the help of the outgoing tide. 

Once all tunnel boxes were in place, the basin was
permanently sealed, and water pressure pushed the
ends of the tunnel boxes together in a tight fit. End
walls of each box will be removed to form a continu-
ous tunnel. The boxes will then be joined to the rest
of the highway.

Jacking the Tunnel Boxes Into Place
In a separate operation, three sets of tunnel boxes
were jacked into place after being constructed inside
concrete “jacking pits” adjacent to Interstate 90 and
measured 150 feet (46 meters), 260 feet (79 meters),
and 380 feet (116 meters) respectively. Once con-
structed, the boxes were pushed ahead by crews oper-
ating hydraulic jacks. The crews broke apart the con-
crete head wall of the jacking pit, grinding away
about 3 feet (1 meter) of soil, advancing the tunnel
box into the excavated void, and repeating this
process over and over. 

To accomplish this work without destabilizing the
soil and causing the railway tracks above to settle and
disrupt train service, the soil ahead of the advancing
tunnel boxes was frozen. This was accomplished by
drilling hundreds of steel pipes, which surrounded
smaller plastic pipes, into the ground between the
tracks. Next, salt-water brine that stays well below 

32 degrees Fahrenheit (0 degrees Celsius) was
pumped into the pipes, recirculated through a freez-
ing plant and into the ground again, allowing excava-
tion without settling.

Something to Be Proud of
Project Manager Matt Wiley says, “When this proj-
ect is complete, both Bechtel and Boston will have
something to be very proud of. It’s the largest, most
complex, and technically challenging highway project
in U.S. history. It will dramatically reduce traffic con-

gestion and improve mobility in one of the country’s
oldest and most congested cities.”

“Unfortunately, “ Goguen says, “most of what it
took to accomplish this amazing engineering feat will
never be seen by those using the highway system, since
it’s hidden from view.”

Project completion is set for December 2004.
Bechtel is the management consultant for the Massa-
chusetts Turnpike Authority, which oversees the
project.
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Boston Inner Harbor

Tunnels connect downtown with Logan Airport
The completed construction will create a 12-lane tunnel crossing beneath downtown Boston and Fort Point Channel in
Boston Harbor to join the city's Logan Airport and the Massachussetts Turnpike.

Tunnel Tie-in
Although less visible
than the landmark
cable-stayed bridge
across the Charles
River, the tunnels under
Fort Point Channel are
just as important to
completing the Big Dig.

Jacked tunnels are pushed into place under rail lines
In order to move the jacked tunnel boxes without destabilizing the soil and causing the railway tracks above to settle and
disrupt train service, the soil ahead of the advancing tunnel boxes was frozen.Three feet (1 meter) of frozen earth was
excavated, then each tunnel box was jacked forward into the void.The process was repeated until all tunnel boxes were 
in place.

Working rail 
lines overhead

Brine mixture is
circulated through
header pipe and
vertical freeze wells.

Jacked tunnel segment

Debris removed to surface 

A cut-and-cover
tunnel segment
was later exca-
vated so the
floated boxes
could tie in.

Floated tunnel boxes are constructed and floated into place
The six floated tunnel boxes were constructed in a casting basin (similar to a dry dock). The basin was flooded and
cofferdams removed, allowing the tunnel boxes to float to a mooring. From there, they were guided into position, using
global positioning satellites.
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Crucial Crossings
Two key milestones were met at
Boston’s Central Artery/Tunnel in
May: closing the main span of a
cable-stayed bridge across the
Charles River and completion of
the final two tunnel boxes under
Fort Point Channel.
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