
Span by Span Erection of Precast Segmental
Bridges: A Comprehensive Guide
Precast segmental bridges have become increasingly popular in recent
years due to their numerous advantages, including speed of construction,
durability, and cost-effectiveness. Span-by-span erection is a specialized
technique used in the construction of precast segmental bridges, where
each bridge segment is precast off-site and then transported and erected
on-site.
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This comprehensive guide provides an in-depth look at the span-by-span
erection technique, covering every aspect from planning and design to
construction and inspection. Whether you're a seasoned bridge engineer or
a novice in the field, this guide will empower you with the knowledge and
expertise to successfully execute span-by-span erection projects.

Advantages of Span-by-Span Erection
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Reduced construction time: By precasting the bridge segments off-
site, span-by-span erection significantly reduces the construction time
on-site.

Improved quality control: Off-site precasting allows for a controlled
environment, resulting in higher quality segments compared to on-site
casting.

Cost-effectiveness: Span-by-span erection can be more cost-
effective than other construction methods, especially for long-span
bridges.

Minimal traffic disruption: With segments precast off-site, there is
minimal traffic disruption during on-site construction.

Aesthetically pleasing: Precast segments can be designed to
achieve various architectural finishes, enhancing the overall aesthetics
of the bridge.

Planning and Design Considerations

Successful span-by-span erection begins with meticulous planning and
design. The following factors must be carefully considered:

Site conditions: The site's topography, soil conditions, and access
routes must be thoroughly evaluated.

Bridge geometry: The bridge's span lengths, curvature, and cross-
section must be optimized for span-by-span erection.

Segment design: The segments' shape, weight, and reinforcement
must be designed to withstand the stresses of transportation and
erection.



Erection sequence: The sequence of erection must be carefully
planned to ensure stability and minimize stress on the bridge structure.

Equipment selection: The appropriate cranes, lifting equipment, and
transportation vehicles must be selected based on the segment weight
and site constraints.

Construction Process

The span-by-span erection process involves the following steps:

1. Segment precasting: The bridge segments are cast in a controlled
environment off-site.

2. Transportation: The segments are transported to the construction site
on specialized trailers.

3. Segment lifting: Cranes or lifting equipment are used to lift the
segments onto temporary supports.

4. Segment erection: The segments are placed into position and
connected using temporary or permanent joints.

5. Closure pour: A closure pour is placed to connect the final segments
and complete the bridge deck.

Challenges and Solutions

Span-by-span erection presents unique challenges that require innovative
solutions. Common challenges and their solutions include:

Heavy segment weights: Specialized lifting equipment and
transportation vehicles are required to handle the heavy weight of the
precast segments.



Erection tolerances: Precise erection tolerances must be maintained
to ensure proper alignment and structural stability.

Environmental factors: Weather conditions, such as wind and rain,
can affect the erection process and require adjustments.

Site constraints: Limited site access or overhead obstructions can
impact the erection sequence and require careful planning.

Inspection and Maintenance

Regular inspection and maintenance are crucial for the long-term
performance of span-by-span erected bridges. Inspections should focus on
the following areas:

Segment connections: Inspecting joints, bolts, and other connections
for any signs of damage or deterioration.

Segment condition: Checking for cracks, spalling, or other damage to
the concrete segments.

Structural stability: Monitoring the overall stability of the bridge,
including deflections and vibrations.

Proper maintenance includes regular cleaning, repairs, and rehabilitation
measures to ensure the bridge's longevity and safety.

Span-by-span erection is a highly specialized technique that offers
numerous advantages for the construction of precast segmental bridges.
By mastering the planning, design, construction, and inspection processes
outlined in this guide, bridge engineers can successfully execute complex



span-by-span erection projects, delivering high-quality and durable bridges
that meet the demands of modern infrastructure.

For further in-depth knowledge and practical guidance, we recommend
consulting the following resources:

PCI Manual for the Design of Precast Segmental Bridges

AASHTO LRFD Bridge Design Specifications

FHWA Precast Segmental Bridge Construction Manual

By leveraging the expertise shared in this guide and the recommended
resources, you will be well-equipped to navigate the intricacies of span-by-
span erection and contribute to the advancement of bridge engineering.
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