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Infrastructure Museum

only tunnels. Therefore, they need to understand the
structural characteristics of all types of structures.

Comprehensive facilities to learn about
structural and functional aspects of
various types of structures
Because engineers need to understand the structural
and functional aspects of structures in relation to
increasingly complex issues of maintenance, the models that embody these structures and functions were
constructed. The museum’s facilities include not only
models of bridges, but also other types of structures,
such as tunnels and embankments. Engineers employed
by local government organizations are rarely assigned
to just one type of structure, such as only bridges, or

Tunnel cross section model
The tunnel cross section model is designed to provide
a visual understanding of two tunnel construction
methods, including the sequences of their construction
processes. These are the Sheet Pile Method and the
New Austrian Tunneling Method (NATM), which
have different principle in supporting systems. Partial
tunnel cross sections (approximately 4.5m x 3.5m) are
laid to represent each method. The Sheet Pile Method
model is on the left side, and the NATM model is on
the right side. (See Fig. 2.)
In the Sheet Pile Method, steel supports and timber
sheet piles are used in combination. This method was
used as a standard method for mountain tunnels
1970s. This method employs the basic principle to
support the loosened ground load with steel supports
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In this report, each of the models in the Infrastructure
Museum of Gifu University will be introduced.

Regions

To provide opportunities to learn about the structural
and functional aspects of civil engineering structures,
an Infrastructure Museum is being developed by the
Center for Infrastructure Asset Management Technology and Research (CIAM), which is affiliated with
Gifu University’s Faculty of Engineering, along with
Gifu University’s SIP implementation project, adopted
under the Strategic Innovation Promotion Program
(SIP) of the Cabinet Office in the area of infrastructure maintenance, renovation and management technologies. The Infrastructure Museum includes models
of a tunnel cross section, a prestressed concrete (PC)
bridge, a steel bridge, and an embankment. (See Fig. 1.)

Technologies

Infrastructure Museum provides educational resources
for engineers
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Fig. 1 Overview of the Infrastructure Museum
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Fig. 2 View of the tunnel cross section model
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Fig. 3 View of the PC bridge model

Fig. 4 End of girder and cross girder rebar arrangement

and concrete lining.

Technologies

The New Austrian Tunneling Method (NATM) was
introduced in the beginning of 1970s from Europe.
This method takes the principle of taking full advantage of ground supporting capacity. Therefore, shotcrete and rock bolts are placed to stabilize the ground
around the tunnel face.
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PC bridge model
The PC bridge model is a prestressed concrete T-shaped
girder bridge (four main girders), as shown in Fig. 3.
Its basic structure uses the pre-tensioned method.
However, to provide an opportunity to learn about the
post-tensioned method, a portion of the girder has fixation components and cables that use the post-tensioned method.

Regions

As shown in Fig. 4, both ends of the main girder are
exposed, making it easy to see the girder end attachment portion. This model includes rubber bearings,
expansion mechanism, wall railing, guardrail, catch
basin, slab drain, and other accessories, making it possible to learn about key aspects of maintenance.
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Fig. 5 View of the steel bridge model
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Deployment

The steel bridge model represents the girder end portion of a plate girder, 5m in length. This model incorporates a variety of details, in addition to an end cross
frame, and an intermediate cross frame and cross
girder. The steel bridge model is shown in Fig. 5. The
following steps were taken to provide an understanding of various details used in steel bridges, including
the sequences of their construction processes and nondestructive inspection of welding defects found in
steel bridge fabrication.
• Showing the difference between a non-composite
girder and a composite girder (differences in upper
and lower flange width, and arrangement of slab
anchors and headed studs)
• Showing bridge jacking for bearing replacement
(installation of reinforcing stiffener)
• Showing differences of detail of sole plates for
fatigue improvement (un-tapered and tapered type)
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PC deck slab rebar

Fig. 6 Pavement structure (top), and RC and
PC deck slab (bottom)

• Showing end cross frame, intermediate cross frame,
and intermediate cross girder
• Showing some details for using construction processes and bridge maintenance (hanging hardware
for slab deck, hanging hardware that is also used for
slab deck concrete frame work, and hanging hardware for scaffolding)

Gravity
重力式擁壁

retaining wall

Lightweight
（ウレタン）
embankment
(urethane)
Anchor
アンカー工

Introducing technologies

Block-type retaining
wall
ブロック積
Reinforced
補強土
embankment
(geogrid)
（ジオグリッド）

A slope surface is formed with metal mesh.

金属メッシュなどの壁面材でのり面を整形

The geogrid with high tensile strength is
ジオグリッドの引張り強さを利用して補強
utilized for reinforcement.

Drain
holes
水抜孔

Fig. 7 View of the embankment model
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Fig. 8 Layered cross section of geogrid reinforced earth

wall, the gravity retaining wall and the lightweight
embankment using urethane form.

• Showing painting layers and a bridge record plate
In addition, the upper part of the steel bridge model
provides an educational resource for learning about
reinforced concrete deck slabs and pre-stressed concrete deck slabs. (See Fig. 6.)

Embankment model
The embankment model (See Fig. 7.) consists of a
combination of the various types of retaining walls in
general use. Specifically, this model displays the geogrid reinforced embankment, the block-type retaining

Giving shape to changing technologies
In this report, the models that have been constructed
at the Infrastructure Museum of Gifu University to
provide opportunities for learning about the structural
and functional aspects of structures were summarized.
As infrastructure is remaining in service for longer
and longer periods, it is also important to learn about
technologies of the past; therefore, we will continue to
enhance the museum’s facilities.
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Fig. 9 Lightweight embankment structure

The lightweight embankment (See Fig. 9.) uses a urethane foam area instead of soil for bearing load. This
embankment model is good for learning about a structural approach using an anchor, a surface wall and a
pressure plate. This model provides a visual understanding of the arrangement of an anchor, a pressure
plate and so on.
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Technologies

Several types of L-shaped concrete walls are used on
backside to keep the shape of this model. In the geogrid reinforced embankment (See Fig. 8.), the geogrid
with high tensile strength is utilized to stabilize an
embankment as shown at the side in this model.
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