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Location of Okinawa




Location of Okinawa

Okinawa

= About 800 km to Fukuoka, South
Korea, Shanghai and
TaiwanAbout 1500 km to Tokyo,
Manila and Beijing



Infrastructure situation in Okinawa Prefecture

Okinawa Prefecture was devastated in World War II (Pacific War:
194171945).

After that, it was under American rule and returned to Japan in 1972, but
infrastructure development was lagging behind that of the mainland.

Road development has been planned and constructed as a pillar of
infrastructure development as a policy to catch up with the development of
social infrastructure on a par with the mainland in accordance with the
Okinawa Promotion Special Measures Law (Note) for Okinawa’s infrastructure.
Among the infrastructure development, many roads (bridges, etc.) have been
built around it.

Note: The Act on Special Measures for the Promotion of Okinawa is a regional
development law in which the national government takes special support measures
from the perspective of “balanced development of the national land” for regions that

need to support self-sustaining development due to given constraints.



Management of Roads in
Okinawa Prefecture

Prefectural total Road Status Summary Table (current + old roads)

Total road length in Okinawa: 8196 km

FY 2019
Breakdown
~ Road Facilities - _
cus Reort. | "EXpressway : 57km(1%)

As of 1,April,2019 " National Highways: 9500km (6%)
" Prefectural Road: 1077km(13%)
* Municipality Road: 6562km(80%)

Department of Civil Engineering ‘
f 1, 077, 120 1, 005, 819 93.4

and Construction, &t
Road Management Division
- HOET A E 6, 561, 725 | 4, 264, 864 65. 0

Total Iength I 8, 196, l:iﬁl 5, 823, 857 %1..1
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Okinawa Prefectural Government,




iIn Okinawa Prefecture

| Breakdown of the number of bridges

@ National Highway : 384
@ Expressway company : 102
@ Okinawa Prefecture: 66 6
@ Municipalities : 2101
Grand total . 3253

Source: FY2020 (Status of measures for aging bridges
in Okinawa Prefecture: Okinawa General Bureau)



Life-Extending Repair Plan for Bridges
in Okinawa Prefecture

4. Life-Extending Repair Plan

Based on the basic policy, we have developed a life-extending repair plan for bridges. Based on
this plan, we will continue to inspect, maintain, and repair bridges, as well as replace them. The
maintenance and management costs for the next 50 years under the newly formulated plan were
estimated as shown in Figure 9. In the future, we will accumulate data on the results of repairs
and inspections, and analyze the difference between the plan and the actual situation to improve
the accuracy of the plan, which will be reviewed as necessary.
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Fig. 9: Maintenance and management costs over the next 50 years



Life-Extending Repair Plan for Bridges
in Okinawa Prefecture

5. Effects of Life-Extending Repair Plan

By implementing the life-extending repair plan, a cost reduction (48% reduction) of
approximately 138 billion yen (approximately 2.8 billion yen/year) in maintenance and
management costs is expected over the next 50 years compared to the conventional
management method. (Fig. 10)
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Fig. 10 Cost Reduction Effects of Life-Extending Repair Plan
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Bridge Maintenance & Management
Policy of Okinawa Prefecture

Based on the current situation in Okinawa Prefecture, the following policy
will be used to maintain and manage bridges.

(T )

1. Promote a shift from conventional symptomatic maintenance
management to preventive maintenance management

2. Implement maintenance and management in a precise manner that
takes into account the characteristics of Okinawa Prefecture.

3. Reduce maintenance and management costs by lowering life cycle
costs (LCC).

4. Promote maintenance and repair through budget leveling

\_ /
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Major Bridges in Okinawa
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Major Bridges in Okinawa

Sesoko Bridge &

B Source: Okinawa Prefecture Remote Island Bridges 2016 (Roads and Streets Construction
Division, Department of Civil Engineering and Construction, Okinawa Prefecture)
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* Major Bridges in Okinawa

Ikema Bridge

B Source: Okinawa Prefecture Remote Island Bridges 2016 (Roads and Streets Construction
Division, Department of Civil Engineering and Construction, Okinawa Prefecture) 14




Major Bridges in Okinawa

B Source: Okinawa Prefecture Remote Island Bridges 2016 (Roads and Streets Construction
Division, Department of Civil Engineering and Construction, Okinawa Prefecture) 15



iga Island

Side

Hamahiga Bridge

B Source: Okinawa Prefecture Remote Island Bridges 2016 (Roads and Streets Construction Division,
Department of Civil Engineering and Construction, Okinawa Prefecture) 16



‘L Major Bridges in Okinawa

Warumi Bridge

B Source: Okinawa Prefecture Remote Island Brldges 2016(Roads and Streets Constructlon Division,
Department of Civil Engineering and Construction, Okinawa Prefecture)
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* Major Bridges in Okinawa

_E_f———-*‘: Irabu Bre

B Source: Okinawa Prefecture Remote Island Brldges 2016(Roads and Streets Constructlon
Division, Department of Civil Engineering and Construction, Okinawa Prefecture) 18




i Major bridges in Okinawa
Southern Gate Bridge(Ishigaki City)
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Major bridges in Okinawa
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Oroku Road (Overview)
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i Oroku Road(Overview)
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Oroku Road(Overview
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Oroku Road(Overview)
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Oroku Road(Overview)
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Oroku Road(Overview)

“Relief of traffic congestion

With the development of the Oroku
Road, it is expected that the travel
speed on the Oroku Bypass will be
improved by about 23 km/h from
the current level, and traffic
congestion will be alleviated.
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Oroku Road(Overview)

" effect Reducing through traffic in central Naha
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ProjectOverview

This project involves the construction of an off-ramp bridge on the Oroku Road Viaduct
section.The construction site is located in a densely populated area surrounding Naha
Airport, the Japan Air Self-Defense Force base, commercial facilities, hotels, condominiums,
and residential homes.

Construction Details

Project Name: FY2023 Oroku Road Bridge Off-Ramp Superstructure
ConstructionlLocation: Kushiji, Naha City, Okinawa PrefectureConstruction Period:
March 6, 2024 to September 4, 2025 (Scheduled to be extended until January
31, 2026)Scope of Work: Fabrication, transportation, erection, welding, painting,
accessories, and RC piers for steel bridge superstructure (Total bridge weight =
306.2 tons)Bridge Type: Steel three-span continuous steel box girder bridge
(Piers: Rigid structure) Bridge Length: 109mField Joints: Field welding and high-
strength bolted connectionskrection Method: P1 and P2-P12..Crane-bent
method A1-P1 and P1-P2..Cantilever erection and large-block vertical
transfer/single-lift erection (using 550-ton crane)

Cross section
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StructureExplanation

This project features a rigid structure for the bridge piers (integrating the steel
superstructure with the reinforced concrete piers) Generally, movable bearings

are more common. In this project, the bridge abutments utilize movable bearings,
while the piers employ a rigid structure.

Advantages include:® Supports can be
omitted (eliminating high costs and
maintenance) @ Improved seismic resistance@
Reduced noise and vibration

Disadvantages include: D Installation accuracy
management is highly challenging.@ Concrete and
reinforcing steel work is involved, which
superstructure contractors are not adept at.




Erection Method Description

Initial Construction Plan

: Multi-axle
On-site assembly Bulk . .
;;'ﬁg'” the work > large cranes

HTFEARR

Background of the Change in Construction Method

The adjacent work section (Oroku Superstructure, P19-P24) also involved erection work
using a multi-axle dolly. As this was a critical process within the entire Oroku Road Project,
close coordination was essential Following coordination, it was discovered that the multi-
axle dolly would be used during the same period. Conseguently, consideration was given to
changing the construction method for the OFF Ramp Bridge to one not requiring the
multi-axle dolly. Proceeding with the erection method review, it was agreed to perform
ground assembly on the existing PC bridge and then perform longitudinal launching.As a
result of this change, the working yard beneath the girders could be used more extensively,
and construction has progressed smoothly between contractors without major issues. 33



Erection Method Description

Change Design Plan
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Construction

On-site Explanatory Materials

Project Name: FY2023 Oroku Road Bridge Superstructure (P15-P19)
ConstructionContracting Authority: Cabinet Office, Okinawa General Affairs Bureau,
Southern National Highway OfficeContractor: Kawada Construction Co., Ltd. and
Tobishima Corporation Specific Construction Joint VentureConstruction Period: April 4,
2024 - October 29, 2025Contract Amount: ¥1,051,347,000 (Including Consumption Tax:
¥95,577,000) (Revision No. 3)

Construction DetailsAs part of the National Route 331 Improvement
Project, this work involves constructing new superstructure for the
bridge spanning spans P15 to P19 on the Oroku Road. CProject
OverviewBridge Type: Post-tensioned PC4 continuous rigid-frame
hollow deck bridgeBridge Length: 111.0m Overall Width: 18.988m
to 21.460mConstruction Method: Primary/Secondary Construction:
Column-type falsework + wedge-joint falsework
Tertlary/Quaternary Construction: Wedge-joint falseworkAnchoring
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(P15 to P19) (No. 1)
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Fiscal Year 2023 Oroku Road Bridge V
Superstructure Construction Project KAWADA
(Pages 1 9—24) EIIRIKIAMOTO

Contracting Authority : Cabinet Office, Okinawa General Affairs Bureau,
Southern National Highway Office Contractor ' Kawada Industries, IH,
Nakamoto Industries Specific Construction Joint Venture (JV Ratio 44.:36:20)
Construction Site: Kushiji, Naha City, Okinawa Prefecture = Senaga, Tomigusuku
City, Okinawa Prefecture Overall Contract Period: September 29, 2023 ~
September 30, 2026 (Subject to Change) Contract Amount (Tax Included):
(Initial Contract) ¥5,736,093,000 (First Amendment Contract)
¥6,2 74,8 73,0000n-site Construction Period: On-site commencement date: July 8,
20240n-site completion scheduled date: End of May 202 7Route Name: National
Route 506 Naha Airport Expressway Oroku Road Installation Method: Truck
Crane Bending + Multi-Axle Carriage Bulk Installation [Bridge Overview] Bridge
Type: Steel 5-Span Continuous Non-Composite Narrow-Flange Box Girder Bridge

(Twin Span)Bridge Length: 334 .5m (Upbound Lane) 334.5m
(Downbound Lane) Span Lengths: 450m + 600m + 7 75m+ 7 7.5m + 74.5m
(Upbound Lane) 720m + 69.0m + 69.0m + 69.0m + 55.5m (Downbound

Lane) Total Width: 11.15m (Upbound Line) Total Steel Weight: 2,223.9tBridge
Area: 71,492mOther: Steel Piers 3 (324 .41)

43



[Construction Overview] This project involves transporting factory-
fabricated steel box girders to the site and installing them atop completed
bridge piers. On-site, the girders will be erected seguentially in nine
separate blocks. The girders spanning National Route 331 are
assembled by welding components within the on-site yard.The largest
block measures 85m in length, 1 1m in width, and weighs a massive 400
tons. This large block is loaded onto a “multi-axle transporter” for
movement along the national highway, where the girder is then
positioned into place.
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Outline Construction Project Schedule
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+

Regarding Unexploded Ordnance Disposal in Okinawa
Why are there unexploded bombs in Okinawa?

The amount of ammunition used in the prefecture
during World War II (Pacific War) is estimated to be
about 200,000 tons, of which 10,000 tons, or 5%, was
left as unexploded ordnance. Of these, about 3,000
tons were disposed of by residents and 2,500 tons by
the U.S. military, and about 2,122 tons were disposed
of by the Self-Defense Forces by the 4th fiscal year of
Reiwa after the restoration, but even if 500 tons of
permanently unknown ammunition are expected, it is
estimated that more than 1,878 tons of unexploded
ordnance are buried.

It is said that it will take more than 100 years to
dispose of all unexploded ordnance in the prefecture47



Before the war of Okinawa




After the war of Okinawa




Why is unexploded ordnance detection
magnetic survey) necessary?

In Okinawa, which was a fierce battlefield during World War 1l (Pacific
War), many unexploded ordnance continue to be discovered, and the
number of cases is about 500 per year, and it is still in a dangerous
state.

In 1974, at a sewer pipe construction site near St. Matthew's
Kindergarten in Oroku, Naha City, heavy machinery touched a
modified landmine buried by the former Japan army and

exploded. Four people, including a toddler, were killed, 34 were
seriously injured, and 86 houses and 51 vehicles were completely
destroyed. In response to this tragedy, in order to protect the lives and
property of the people of Okinawa Prefecture, Okinawa Prefecture is
conducting an investigation for unexploded ordnance in construction
work through the Unexploded Ordnance Disposal Measures Project.



What is magnetic exploration
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What is magnetic exploration
(unexploded ordnance search)?

Magnetic exploration (horizontal exploration)
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What is magnetic exploration
(unexploded ordnance search)?

» Magnetic Exploration (Vertical exploration)
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Overview of Magnetic
i Exploration

Objects containing ferromagnets such as iron, nickel, and cobalt
create their own magnetic field in the surrounding space due to
the residual magnetism generated by the object's unique
magnetic history and the sensitive magnetism generated by
sensing the earth's magnetic field, and the magnetic field is
locally abnormal. Magnetic exploration of buried objects is a
method of estimating the position, depth, and size of buried
objects by detecting this magnetic anomaly distribution.

The device used for this exploration is a double-coil type
magnetic inclination meter. The double-coil magnetic inclination
meter is a method in which two coils are fixed on the same axis
and differentially connected, and the difference in magnetism
measured by the two coils is detected as an output. 54




Thank you for your attention

Shuri Castle under restoration (before it burned down) .



