
An Introduction To Materials For Post
Tensioned Box Girders For Highway And
Railway Bridges
Post-tensioned box girders are widely used in the construction of highway
and railway bridges. They offer several advantages over other bridge types,
including their high strength-to-weight ratio, long span capabilities, and
aesthetic appeal. The materials used in post-tensioned box girders play a
critical role in their performance and durability.
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This article provides an to the materials used in post-tensioned box girders
for highway and railway bridges. It covers the properties of concrete, steel,
and fiber-reinforced polymers (FRPs),as well as the design considerations
and construction techniques associated with each material.
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Concrete is the most common material used in post-tensioned box girders.
It is a composite material made from cement, water, sand, and gravel.
Concrete is strong in compression but weak in tension. To overcome this,
post-tensioning tendons are used to apply a compressive force to the
concrete, which increases its tensile strength.

There are several different types of concrete that can be used in post-
tensioned box girders, including:

Normal-strength concrete (NSC)

High-strength concrete (HSC)

Ultra-high-strength concrete (UHSC)

The type of concrete used will depend on the specific requirements of the
bridge. NSC is the most common type of concrete used in post-tensioned
box girders, but HSC and UHSC can be used to achieve higher strength-to-
weight ratios.

Steel

Steel is another common material used in post-tensioned box girders. It is a
strong and ductile material that is well-suited for use in tension members.
Steel is typically used in the form of reinforcing bars or prestressing
strands.

The type of steel used in post-tensioned box girders will depend on the
specific requirements of the bridge. Mild steel is the most common type of
steel used, but high-strength steel can be used to achieve higher strength-
to-weight ratios.



Fiber-Reinforced Polymers (FRPs)

FRPs are a relatively new material that is being increasingly used in post-
tensioned box girders. FRPs are made from a combination of fibers and a
polymer resin. They are strong, lightweight, and corrosion-resistant.

There are several different types of FRPs that can be used in post-
tensioned box girders, including:

Carbon fiber-reinforced polymer (CFRP)

Glass fiber-reinforced polymer (GFRP)

Aramid fiber-reinforced polymer (AFRP)

The type of FRP used in post-tensioned box girders will depend on the
specific requirements of the bridge. CFRP is the most common type of FRP
used, but GFRP and AFRP can be used to achieve lower cost or higher
strength-to-weight ratios.

Design Considerations

The materials used in post-tensioned box girders must be carefully
selected to ensure the bridge meets its performance and durability
requirements. The following design considerations should be taken into
account:

Strength

Stiffness

Durability

Cost



The strength of the materials used in post-tensioned box girders must be
sufficient to resist the loads that the bridge will be subjected to. The
stiffness of the materials must be sufficient to prevent excessive deflection
under load.

The durability of the materials used in post-tensioned box girders must be
sufficient to withstand the environmental conditions that the bridge will be
exposed to. The cost of the materials used in post-tensioned box girders
must be within the project budget.

Construction Techniques

The construction of post-tensioned box girders requires specialized
techniques to ensure the quality of the finished product. The following
construction techniques are commonly used:

Casting

Prestressing

Grouting

Casting is the process of placing the concrete in the forms for the box
girder. Prestressing is the process of applying a compressive force to the
concrete to increase its tensile strength. Grouting is the process of filling
the voids in the box girder with a cement-based material.

The construction of post-tensioned box girders is a complex and
challenging process. However, when properly executed, these bridges can
provide a long-lasting and reliable solution for highway and railway
crossings.



Post-tensioned box girders are a versatile and efficient bridge type that can
be used for a wide range of applications. The materials used in post-
tensioned box girders play a critical role in their performance and durability.
By carefully selecting the materials and construction techniques, engineers
can design and build post-tensioned box girders that meet the specific
requirements of each project.
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