ine Valley Bridge was built in San Diego County in 1974 it introduced concrete soemental
to the United States. While segmental construction has seen steady growth i, adn y [arts
of the Umte States, it bas not been widely adopted in Calgﬁ)rma The Otay River Brzdge, '/b_zcl vas

The Otay River Bridge is a critical link in the South Bay Expr
a major new highway being built in southern San Du%@ unty
This 12.5 mile highway provides access from the busy Otay M
international border crossing to the existing freeway network,
will relieve traffic congestion in a rapidly growing region. The

during the consortium concession period. A
ownership will revert to Calt

i & e construw
| goal for the site_was ize the

expressed itself in two

was a strong desire for a bridge that blended in with the setting, and
did not create excessive noise or a jarring visual impact. This drove a
high-level bridge, which would separate the valley from the highway

noise. The resulting profile was coupled with long, repeating span

the impact of construction on the
uptive; the agreed upon goal was

precast segmental
is cast in sections at a castin

tion, the superstructure
1les from the site. The
nts are transporté&d to the sitgto be erected, in this case with an
ead gantry. T eg\fec f this method is that the superstructure
is built from reviously erected structure, eliminating the need
for falsework. ThiisSignificantly reduces the construction footprint on
e \n additional benefit is that the superstructure segments
be cast while the substructure is still under construction, allowing
imlultaneous progress on multiple fronts.
he resulting bridge is a 12-span structure, with typical span lengths
of 90.5 meters (over 298 feet) and end spans of 53.5 meters (over
176 feet). It is a twin box girder structure, with a total deck width
of 23 meters (75.9 feet), and will carry two lanes of traffic in each
direction. The bridge was built by the balanced cantilever method,
with segments erected in symmetric pairs about a central pier and
secured with post-tensioning tendons. Each cantilever is 45 meters
long (148.5 feet), with the cantilever tips from adjacent spans meeting
at mid-span.

Segments wait in storage behind the completed spans.
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Design *(\g‘\\
The South Bay Expressway was a design-build p@bojgct, which
provided the opportunity for early integration of fundamental
decisions with specific construction methods. The four key p
the design — Owner, State, Contractor and Desj
closely from the earliest design stage. This all

A segment is swung into position at the cantilever tip.

An important consideration in the design was accommodating
seismic loads and movements. The bridge is located in a seismically
active region, with a peak ground acceleration of 0.4g. While precast
segmental structures have been built in seismically active regions, this
is only the second precast segmental bridge to be built in California.
The bridge was designed in conformance with the Caltrans Seismic
Design  Criteria, which places a strong emphasis on structure
ductility and detailing. While much of the focus in seismic design is
on the performance of the substructure, there were also some special
considerations for the segmental superstructure. One example was the
need to provide some minimal capacity across every joint for both
positive and negative bending. This resulted in longitudinal tendons
in locations where a dead and live load analysis would not require
them. However, seismic details required in the superstructure were
integrated into the design without appreciable impact to segment cost
or production rates, and the typical methods of segment production
and erection were still available.

STRUCTURE magazine

‘ op by a cast-in-place beam, which
as the pier caps. Iypically, the columns are hollow, with
ns confined by welde p reinforcement. Seismic
much of the su ure design, and resulted in
ificant confinement rgiffforéementein the expected plastic hinge

atiokthe two columns rest on a single 15-by 22-

o6tings and pier tables were designated as mass concrete, and
e concrete temperatures in those elements were closely monitored
during curing. Special measures were taken to ensure that the concrete
temperatures were not excessive, including insulated forms, concrete
batched with ice in place of water, and post-cooling systems using
chilled water.

Superstructure

A typical span consists of 28 precast segments, weighing up to seventy
tons each. The segments were cast in an existing casting yard located
in Perris, California, ninety miles north of the project site. A total
of four forms were used to produce an average of 13 segments per
week. The segments, which vary from three to five meters deep (9.9 to
16.5 feet), were trucked to the site in specially designed haul trailers.
The segments were stored at the precast yard until they were needed
at the project site. A week prior to their installation, the segments
were delivered to a small staging area above the north abutment. This
was organized to eliminate any delays to the erection schedule due to

unforeseen complications in segment delivery.
continued on next page

Steel beams are installed for the mid-span expansion joint.
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An overhead gantry was used to erect the precast segments.

gantry had side-shift capability, which allowed erection of adj

diaphragms, and the supports are
ow transfer of moments and shears, while providing

box girders in the same pass. A typical cyclesconsisted of erecti i dinal movements. Th s are placed inside the
pair of segments on one alignment, shifting transvers i i wiistation cantilever, then
and erecting segments on the_adj i ile tendo

were installed and stressed o
of allowing the
terruption f

day’s tasks.

ecause of the bridgelength, thre joints were necessar
commodate movements due to temperature variations g rete Ben Soule, RE., is a Senior Bridge Engineer with
The prefe method for constructingsexpansios joints International Bridge Technologies. He served as the
is a concrete hinge, located spamquarter point. Engineer of Record for this project. Ben can be reached via
the Otay River Bridge, a mi int was selected, as email at bsoule@ibtengineers.com.

Daniel Tassin, PE., is a Principal Engineer with
International Bridge Technologies. He served as Technical
Director for this project. Daniel can be reached via email
at dtassin@ibtengineers.com.

Dawn breaks as construction gets underway on the Otay River Bridge.
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