








driven-pile foundation. Piles may be driven by
striking the pile with a heavy weight, vibrating the
pile, or jacking the pile into the ground.

The following process describes construction of
driven-pile foundations:

1. Excavate to accommodate the pile cap. It
may be necessary to support the excavation
with sheet piling in high congestion areas
to limit the construction area. Addition-
ally, dewatering would be required where
ground water is at levels above the base of
the pile caps.

2. Drive each pile. Pre-drilling may be re-
quired in areas where hard layers or strata
otherwise impenetrable to driven piles are
encountered above targeted depth.

3. Splice additional pile lengths in instances
where pile capacities are not achieved
and further driving may be necessary to
achieve design capacity.

4. Conduct field-verification testing, includ-
ing restrike, to ensure minimum design
pile capacity is being achieved.

5. Form, cast, and cure the pile cap.

Backfill over the foundation.

Piers
The piers, or columns, may be precast or cast-in-
place on top of the foundations. The structure
includes the column and pier table, to which the
superstructure attaches. Work on the piers can
begin once the foundation has cured, approxi-
mately one week after it is poured. The following
process describes construction of piers:
1. Construct and support three sides of form
on top of completed foundation.
Position reinforcement cage inside form.
3. Close remaining side of form.
4. Place concrete in form either pumped from
ports in the form or from the top.
5. Allow concrete to cure and remove form.

Superstructure

Because of the repetitive nature of the spans and
the desire to minimize impacts on surrounding
areas, the majority of the guideway structure
would consist of precast, span-by-span segments,
most likely erected using an overhead erection
gantry (Figure E-3). The falsework required for
cast-in-place concrete structures would close

the area below the guideway for the duration of
the superstructure construction, and full-length
precast girders are limited in the span lengths that
can be achieved. Span-by-span segmental bridges
for transit have been constructed with spans of

up to 180 feet, although spans between 120 and
150 feet are more common. Construction of the
superstructure can begin once the two support-
ing piers have cured for about four weeks. Initial
erection and final disassembly of the gantry would
require additional working space.

The segmental precast bridge method generally
proceeds as follows:

1. An overhead erection gantry is installed on
top of two completed piers and positioned
above what will become the guideway deck.

2. Superstructure segments are delivered to
the job site and are erected into place by the
gantry and temporarily held in place by the
gantry until the span is fully assembled.

3. Post-tensioning tendons are threaded
through ducts that run the length of each
span.

4. The tendons are tensioned to tie together
all segments within a given span.

5. 'The truss is launched to span the next gap,
and the process is repeated.

For longer spans, another precast segmental
construction method—commonly referred to as
balanced cantilever construction—would most
likely be used (Figure E-4). This would be neces-
sary when spanning wide obstructions, such as
large intersections, freeways, or streams. Various
construction methods may be used for erecting
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balanced cantilevers. Common methods include
using a crane on either the ground or on the struc-
ture being constructed, a beam and winch system
on the structure, or an overhead gantry. For any of
those methods, the typical construction sequence
would be as follows:

1. A pier table is cast in place on top of the
pier column.

2. Two segments are delivered to the job site
and are erected on each side of the pier
table.

3. Post-tensioning tendons are threaded
through ducts that run between the two
segments that were erected and through
the pier table.

4. 'The tendons are tensioned to tie the seg-
ments to the pier table.

5. Two more segments are delivered to the site
and are erected similarly.

6. 'The segments are erected in pairs, as
described above, until the cantilevers are
complete.

7. A mid-span closure point is cast in place
between this cantilever and an adjacent
cantilever to complete the span.

8. Continuity post-tensioning tendons are
placed and tensioned across the mid-
span closure joint to tie both cantilevers
together.

9. The equipment is moved to the next loca-
tion, and the process is repeated.

After the superstructure is completed, the remain-
ing work would include items such as installation
of concrete plinths and steel rails, systemwide
conduits and pull boxes, drainage scuppers and
downspouts, handrails, noise barriers, and any
other superstructure accessories. Then, under
separate follow-on system(s) contracts, power,
communication, and train-control cables and
equipment are installed. Follow-on activities can
be undertaken with little impact on the surround-
ing area relative to the civil work of foundations,
columns, and guideway.

Construction would be more complex in station
areas. The erection gantry would typically erect
spans through the station area followed by con-
struction of the platforms, mezzanines, elevators,
escalators, stairs, roofing, and architectural items.
It is expected that stations would include a combi-
nation of precast, cast-in-place, and structural steel
elements that would vary from station to station.

Other Activities

Construction of park-and-ride lots would include
grading and paving. The maintenance and
storage facility would require grading, paving,
trackwork, and building construction. After
completion of major construction activities,
landscaping, paving, sidewalk construction, and
other activities would be completed to restore
areas disturbed during construction.
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