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The Osaka Urban Renaissance Loop Route:

Relieving traffic congestion and improving the local environment
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» E}E%"ﬁﬁ%@ﬂﬁé‘é Renovation of existing structures
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Sambo Junction will function as a new interchange linking the Hanshin
Expressway Route 4 Wangan Route to the Yamatogawa Route. It will be
created by changing the location of the connection point and removing the
existing Sambo Ramp. When completed, it will provide a connection
between the northbound and southbound sections of the Yamatogawa
Route and the Hanshin Expressway Route 4 Wangan Route. This will
provide improved access in each direction.

Matsubara Junction will provide a northbound and westbound connection
that is currently lacking. This initiative aims to eliminate the impact on
surrounding streets caused by the connection while reducing the transit
connection time between the Hanshin Expressway Route 14 Matsubara
Route and the Kinki Expressway.

Selecting structures that enhance the safety and comfort of the traveling public
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Sambo Junction and Matsubara Junction are part of a project to develop a
connection between the existing Hanshin Expressway Route 4 Wangan
Route and an existing bridge on the Kinki Expressway.In order to ensure the
safety and comfort of travelers, the existing and new floor slabs will be
interconnected without a longitudinal joint through the use of a separation
structure for the connection area between the existing bridge and new
junction.
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Retarding rust with the metal thermal spraying process and the use of corrosion-resistant bolts
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Erecting scaffolding for painting a bridge that straddles heavy road traffic is
difficult; moreover, when traffic restrictions at a crossroads increase the difficulty
further, corrosion protection should be applied to the outside of the girders by
means of metal thermal spray.This thermal spray comprises an Al-Mg alloy that
offers excellent protection against salt corrosion, as the potential exists for a
considerable amount of salt deposition resulting from road salt applied to the
road surface during freezing weather at the crossroads.In addition, experience
shows that much corrosion is triggered by rusting of the bolts used to erect the
actual bridge. Therefore, corrosion resistance is improved with the using of
galvanized bolts in order to prevent rusting during erection.
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Comparison of corrosion-proof bolts

and ordinary bolts
Bolts coated with an organic zinc-rich
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Installation with multi-axis special carriages
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Pursuing good design in harmony with nearby fields and waterways
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The members common to the steel and concrete bridges (bridge railing walls)
have been designed to stand out while the other bridge members have been
designed to recede in appearance. This softens the artificial appearance of the
superstructure of the bridges to ensure harmony with the nearby trees and
fields. The main girders of both the steel bridge and concrete bridge have
been given same cross-sectional shape to ensure the members are not
readily visible. In addition, the same color is used for the girders to present a
uniform appearance and maintain continuity.

The substructure is undergoing a surface treatment to give the piers the
thin and simple appearance of trees. In addition, the bridge piers are curved
to reduce the artificiality of their appearance.
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Under each footing of the concrete bridge, the soft soil is being improved
(design reference strength: 600 kN/m2, improvement rate: 30%) to prevent
local ground liquefaction in the event of an earthquake. This improvement
reduces the displacement and sectional force at the pile top and allows for
economical construction of pile foundations.

The mechanical stirring method is being adopted for soil improvement. A
large stirring blade capable of vertical rotation is attached to the front of the
construction machine. While discharging the solidification material (slurry),
the blade is repeatedly inserted and pulled out of the soil to intermix the
solidification material and improve the soil.
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In the road plan for Sambo Junction, reusable girder blocks (six blocks in total for
the on ramp and off ramp) from the existing Sambo Rump steel bridge is being
repurposed in the 3-span continuous steel plate deck box girders using
weatherproof steel for the Sambo Ramps.
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3 span continuous steel plate deck box girders (renovation of existing slructure
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Installing large blocks in a height-restricted area
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The steel girders (for Ramps A and B) that cross beneath the Hanshin
Expressway Route 4 Wangan Route cannot be installed with a crane
because of the restricted height. For this reason, multi-axis special carriages
are being used for installation of large blocks.
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Batch installation of girders spanning the Route 4 Wangan Route
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Ramp C connects the Yamatogawa Route to the Hanshin Expressway
Route 4 Wangan Route (southbound) and straddles the Hanshin
Expressway Route 4 Wangan Route. For this reason, it is necessary to
temporarily close the highway for batch installation of the large blocks.

The ramp girders subject to batch installation are highly curved, which shifts
the center of gravity to the outside. For this reason, an anchor is adopted for
each main girder pier at the middle support point to provide reaction force. In
this way, the girders are prevented from falling toward the outside.
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Steel 4-span continuous non-composite box girder bridge
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200 ton all-terrain crane
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750 ton crawler crane
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Construction close to many existing structures
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Ramp G will be an off-ramp of the Kinki Expressway (southbound) that
merges with the Hanshin Expressway Route 14 Matsubara Route via Ramp
A. Ramp G will also be in the midst of many existing structures. Therefore,
we carefully determined the span and arranged the bridge piers to ensure
visibility around the entrance ramp nose of the existing expressway. As a
result, we have decided to use the curved continuous girder with a
maximum span of 87 m and a curve radius of 55 m. For the superstructure,
we have adopted the 5-span continuous steel plate deck box girder bridge in
consideration of the construction method. For Pier GP5, we have adopted
the superstructure-substructure rigid frame method in order to accommodate
the adjacent Nishi-Meihan Expressway Ramp A. In addition, we have
examined the optimum support method from the viewpoint of seismic
resistance and economy. As a result, we have adopted the rigid frame
method for Piers GP5, GP7 and GP9 as well.
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Application to a bridge with tight curves
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Ramp H (accessed via Ramp F) will be an off-ramp of the Hanshin
Expressway Route 14 Matsubara Route that merges with the Kinki
Expressway (northbound) via Ramp C. Before constructing Ramp H, it is
necessary to relocate the Osaka Chuo Loop Route (Prefectural Road)
westward to allow for construction of Ramp H at the location. For each
single bridge of Ramp H, the maximum span is approximately 45 m. We
have therefore adopted 4-span curved continuous girders with a curve
radius of 90 m for Ramp H. For Pier HP2, we have adopted the
superstructure-substructure rigid frame method to accommodate the Osaka
Chuo Loop Route (Prefetural Road) that crosses just below Pier HP2. For
this reason, we have adopted continuous composite girders for the
superstructure, which are optimal for the conditions. For the middle support
point where a negative bending moment will be generated, we have carefully
designed the structure so that no cracks will occur.
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Determining impact on adjacent existing bridge piers
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Because Piers GP1 through GP3 is being constructed near the Kinki
Expressway and the Osaka Chuo Loop Route (Prefectural Road), construction
of these piers could have limited impact on these expressways as shown in the
illustration at right. In light of this, we calculated the possible displacement from
the results of two-dimensional FEM analysis. Consequently, we have
confirmed that the displacement will not exceed the tolerable upper limit even if
steel sheet piles are not used as a means of preventing displacement.

During the construction, laser lights are used to establish a barrier around
adjacent structures and girder protection is provided as a reminder. An alarm is
issued whenever construction equipment or the like contacts the barrier.
Construction is planned so that no contact with adjacent structures occurs.We
periodically monitor vertical and horizontal displacement as well as inclination

to confirm that displacement due to construction does not exceed the tolerable
upper limit.
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Minimizing the impact on traffic on the Nishi-Meihan Expressway and the Hanwa Expressway
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Ramp G connects the Kinki Expressway to the Hanshin Expressway Route 14 Matsubara Route, and straddles the Nishi-Meihan Expressway and the Hanwa
Expressway. In constructing Ramp G, therefore, it will be necessary to close the Nishi-Meihan Expressway and the Hanwa Expressway, which always carry
heavy traffic. To minimize the impact of road closures caused by steel girder erection work, we have decided to install the large blocks between GP5 and GP7
(over the Nishi-Meihan Expressway) in one night and to install the large blocks between GP7 and GP9 (over the Hanwa Expressway) in one night.
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RS v> 723 G775k AR  Side view of construction site for Ramp G at Matsubara Junction




