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Chapter 3 Project Evaluation 

3.1 Precondition 

The precondition for the Project with regards to the obligation of Kiribati are the following: 

・ Temporary yard, stockyard, borrow pit and waste treatment area for the construction works shall 
be secured by the Kiribati side after the E/N. 

・ The E/N and G/A shall be followed and duty exemption requested shall be provided. 
・ Construction procedures for the products from Japan and third countries shall be taken rapidly. 
・ Consultation and support shall be provided by the Kiribati side, if any problems come up between 

the local people and third parties during the construction phase. 

3.2 Necessary Input by Recipient Country 

The following matters should be dealt with by the recipient country to develop and sustain the effect of 
the Project. 

・ The budget described in “2.5.1.2 Kiribati Contribution”, of this report shall be secured in advance 
in order to smoothly implement the Project. 

・ The securing temporary yard and etc., shall be completed before the start of construction work. 
・ Though the removal of the road lightings along causeway shall be done by contractors, the 

securing of the storage space for the removed road lightings and installation of road lighting after 
the completion of the Project shall be implemented by the Kiribati side. 

・ Maintenance work shall be implemented and the necessary personal and budget shall be secured in 
accordance with “2.4 Project Operation Plan”, in the report 

3.3 Important Assumption 

Nothing is noteworthy as important assumption. 

3.4 Project Evaluation 

3.4.1 Relevance 

Implementation of the Project under Japanese Grant Aid has been determined to be valid for the 
following reasons: 

・ As described above, the causeway is only the road to connect Betio Island where the international 
port exists and Bairiki Island where the headquarters of administrative agencies and residential 
area are located. Therefore, it is expected that the Project will benefit a considerable number of 
people in Kiribati. 
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・ The effect of the Project is a secure, safe and a smooth travel along Nippon causeway. These 
would consequently contribute to the improvement of people’s living condition. 

・ By the full scale repair and strengthening of Nippon causeway, the maintenance cost of revetment 
for Nippon causeway will be remarkably reduced. 

・ Negative environmental and social impacts of the Project are relatively small. 
・ Operation and maintenance after the Project can be implemented by the Kiribati side under its own 

budget and staff without the need for very advance skill and technology. 

3.4.2 Effectiveness 

(1) Quantitative Effects 
The expected quantitative effects of the Project are 1) the reduction of annual road traffic control day 
due to natural disaster, 2) the reduction of the revetment collapse, 3) the improvement of travel speed 
and 4) the reduction of maintenance/repair cost for revetment. 

Indicators 
Reference Value (Actual Value 

in 2015) 
Target Value (2022) 

(After 3 years in service) 

Number of day for road traffic 
control due to natural disaster 

28 days (revetment repair work 
by king tide) 

0 day 

No. of revetment collapse 6 times 0 time 

Average Travel Speed 20 km/h 40 km/h 

Maintenance/repair cost for 
revetment 

381,408 AUD 28,599 AUD 

(1) Target Value of Average Travel Speed 
Though the alignment of Nippon causeway are almost straight and flat and the design speed is 60 
km/h, the free speed is assumed to be 50 km/h due to many trucks traffic. As it is also considered that 
the average toll payment time and waiting time at toll gate is 35 seconds and stopped time at 
roundabout near the end point is 15 seconds, the average travel speed is calculated as 40 km/h.  

Travel time along Nippon causeway = 3.2 km／50 [km/h]×3600+35 sec.+15 sec. 
= 28.0 sec. ＝0.078 hour 

Travel speed along Nippon causeway ＝3.2 km／0.078＝41≒40 [km/h] 

(2) Target Value of Maintenance/Repair Cost 
Currently, when the revetment collapse occurred, repair work was implemented. In order to utilize the 
infrastructure for a longer life time, it is necessary to confirm the periodical inspection and minor 
maintenance annual cost. The annual maintenance cost for road revetment is estimated to be about 
19,297 AUD and that for bridge section (l=l0m) is 9,302 AUD as described in “2.5.2 Operation and 
Maintenance Cost”. So, the total annual maintenance cost is estimated to be 28,599AUD 
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(2) Qualitative Effects 
The qualitative effects of the Project are as follows: 

・ Stable lifeline will be secured all year around 
・ The safety of pedestrians and vehicles will be improved 
・ Logistics and confluence between Betio and Bairiki will be secured all year around 
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Table 1 Member List of Study Team 

Name Position Organization 

Mr. Masahiro Yoshimi Team Leader Japan International Cooperation Agency 

Mr. Kojiro Suzuki Expert on Marine Civil 
Engineering Port and Airport Research Institute 

Mr. Yasuhiro Watanabe Project Planning Japan International Cooperation Agency 

Mr. Shingo Gose Chief Consultant/Road Planning 
1 CTI Engineering International Co.Ltd. 

Mr. Ryuichi Ueno Deputy Chief Consultant/Road 
Planning 2 CTI Engineering International Co.Ltd. 

Mr. Satoshi Kawamura Structure Design 1 (Revetment) Ides Inc 

Mr. Takayuki Tsuchida Structure Design 2 (Bridge) CTI Engineering International Co.Ltd. 

Mr. Toyohiro Takagi Natural Condition Survey 
(Geography ・Geology) CTI Engineering International Co.Ltd. 

Mr. Tsuyoshi Ikeda 
Natural Condition Survey 

(Hydrographic Condition・
Metrology・Seashore・Climate 

Change) 
Ides Inc 

Mr. Kentaro Sawada Traffic Survey CTI Engineering International Co.Ltd. 

Mr. Hiromitsu Ogata Construction Planning/Cost 
Estimation CTI Engineering International Co.Ltd. 

Mr. Takeshi Sato Environmental/social 
consideration Ides Inc. 

Mr. Akihito Hiura Recovery Works CTI Engineering International Co.Ltd. 
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総括 計画管理 海洋土木専門家 業務主任/道路計画/道路設計① 副業務主任/道路計画/道路設計② 構造物設計①(海岸/護岸) 構造物設計②(橋梁) 自然条件調査(地形・地質) 自然条件調査(気象海象・海岸・気候変動) 交通量調査 施工計画/積算 環境社会配慮 復旧工事

Team Leader Planning Coordinator Ocean Civil Engineer Team Leader/Road Plan & Design Deputy Team Leader/Road Plan & Design Structure Design(Coast /Revetment) Structure Design(Bridge) Natural Condition Survey Natural Condition Survey Traffic Volume Survey Construction Plan/Cost Estimation Social Enveronmental Consideration Restoration Work

吉見　昌宏 渡辺　泰弘 鈴木　高二郎 五瀬　伸吾 上野　隆一 川村　敏 土田　貴之 高木　豊博 池田　剛 澤田　賢太郎 緒方　博充 佐藤　剛 樋浦　祥人

Mr. Masahiro YOSHIMI Mr. Yasuhiro WATANABE Mr. Kojiro SUZUKI Mr. Shingo GOSE Mr. Ryuichi UENO Mr. Satoshi kAWAMURA Mr. Takayuki TSUCHIDA Mr. Toyohiro TAKAGI Mr. Tsuyoshi IKEDA Mr. Kentaro SAWADA Mr. Hiromitsu OGATA Mr. Takeshi SATO Mr. Akihito HIURA

Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE706 → Incheon(16:20)

Incheon(19:25)KE137 → Incheon(19:25)KE137 → Incheon(19:25)KE137 → Incheon(19:25)KE137 → Incheon(19:25)KE137 →

→Nandi(8:35)　→Suva(by car) →Nandi(8:35)　→Suva(by car) →Nandi(8:35)　→Suva(by car) →Nandi(8:35) →Nandi(8:35)

Metting w ith JICA Fiji off ice, EOJ Metting w ith JICA Fiji off ice, EOJ Metting w ith JICA Fiji off ice, EOJ

Suva(19：30)FJ024　→ Nandi(20:30) Suva(19：30)FJ024　→ Nandi(20:30) Suva(19：30)FJ024　→ Nandi(20:30)

Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00)

Inception Report explanation Inception Report explanation Inception Report explanation Inception Report explanation Inception Report explanation

13:55 Narita 発　→16:20 Incheon 着

19:25 Incheon 発

8:35 Nadi着

Taraw a(12:00)FJ230 → Nandi(15:00) Taraw a(12:00)FJ230 → Nandi(15:00) Taraw a(12:00)FJ230 → Nandi(15:00) Taraw a(12:00)FJ230 → Nandi(15:00) 13:55 Narita 発　→16:20 Incheon 着 Taraw a(12:00)FJ230 → Nandi(15:00) 13:55 Narita 発　→16:20 Incheon 着 13:55 Narita 発　→16:20 Incheon 着 8:00 Nadi 発　→　11:00 Taraw a 着

19:25 Incheon 発 19:25 Incheon 発 19:25 Incheon 発

Nandi(8:30)FJ007 → Suva(9:00) Nandi(8:30)FJ007 → Suva(9:00) Nandi(9:55) KE138→ Incheon(17:35) Nandi(8:30)FJ007 → Suva(9:00) 8:35 Nadi着 Nandi(8:30)FJ007 → Suva(9:00) 8:35 Nadi着 8:35 Nadi着

Report to JICA Fiji off ice, EOJ Report to JICA Fiji off ice, EOJ Nadi → Suva (by Car) Nadi → Suva (by Car) Nadi → Suva (by Car)

Suva(19：30)FJ024　→ Nandi(20:30) Suva(19：30)FJ024　→ Nandi(20:30) Incheon(18:35)KE705 → Narita(20:55) Report to JICA Fiji off ice, EOJ Report to JICA Fiji off ice, EOJ Report to JICA Fiji off ice, EOJ Report to JICA Fiji off ice, EOJ Report to JICA Fiji off ice, EOJ

13:55 Narita 発　→16:20 Incheon 着 13:55 Narita 発　→16:20 Incheon 着 13:55 Narita 発　→16:20 Incheon 着 13:55 Narita 発　→16:20 Incheon 着

19:25 Incheon 発 19:25 Incheon 発 19:25 Incheon 発 19:25 Incheon 発

Nandi(9:55) KE138→ Incheon(17:35) Nandi(9:55) KE138→ Incheon(17:35) 8:35 Nadi着 8:35 Nadi着 8:35 Nadi着 8:35 Nadi着

Incheon(18:35)KE705 → Narita(20:55) Incheon(18:35)KE705 → Narita(20:55) 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着 13:30 Nadi 発　→　16:30 Taraw a 着

17:30 Taraw a 発 → 20:30 Nandi 着

9:55 Nadi 発

20:55 Narita 着

12:00 Taraw a 発 → 15:00 Nandi 着 12:00 Taraw a 発 → 15:00 Nandi 着 12:00 Taraw a 発 → 15:00 Nandi 着 12:00 Taraw a 発 → 15:00 Nandi 着

9:55 Nadi 発 9:55 Nadi 発 9:55 Nadi 発 9:55 Nadi 発

20:55 Narita 着 20:55 Narita 着 20:55 Narita 着 20:55 Narita 着

12:00 Taraw a 発 → 15:00 Nadi 着
18:30 Nadi 発 → 19:00 Suva

12:00 Taraw a 発 → 15:00 Nadi 着

Meeting w ith JICA Fiji Off ice 9:55 Nadi 発

17:30 Suva 発 →18:00  Nadi 着 20:55 Narita 着

12:00 Taraw a 発 → 15:00 Nadi 着 12:00 Taraw a 発 → 15:00 Nadi 着 12:00 Taraw a 発 → 15:00 Nadi 着

9:55 Nadi 発

20:55 Narita 着

9:55 Nadi 発 9:55 Nadi 発 9:55 Nadi 発

20:55 Narita 着 20:55 Narita 着 20:55 Narita 着
45 7/06 Mon

Sat5/23

M/D Discussion w ith C/P
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Signing Minutes of MeetingSigning Minutes of MeetingSigning Minutes of Meeting

M/D Discussion w ith C/P M/D Discussion w ith C/P
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Site investigation w ith MPWU
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1

M/D Discussion w ith C/P
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M/D Discussion w ith C/P

Meeting w ith C/P

Site investigation

Meeting w ith C/P

Site investigation

Site investigation w ith MPWU

Site investigation

Meeting w ith C/P
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Meeting w ith C/P

Sat

Mon
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Signing Minutes of Meeting
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Thu
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総括 計画管理

Team Leader Planning Coordinator

吉見　昌宏 渡辺　泰弘 コンサルタント

Mr. Masahiro YOSHIMI Mr. Yasuhiro WATANABE

Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE704 → Incheon(16:20) Narita(13:55)KE704 → Incheon(16:20)

Incheon(19:25)KE137 → Incheon(19:25)KE137 → Incheon(19:25)KE137 →

→Nandi(8:35)　→Suva(by car) →Nandi(8:35)　→Suva(by car) →Nandi(8:35)　→Suva(by car)

Report to JICA, Suva(17:30)FJ018 →
Nandi(18:00)

Report to JICA, Suva(17:30)FJ018 →
Nandi(18:00)

Report to JICA, Suva(17:30)FJ018 →
Nandi(18:00)

Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00) Nandi(8:00)FJ231 → Taraw a(11:00)

Kick-off Meeting Kick-off Meeting Kick-off Meeting

Taraw a(12:00)FJ230 Taraw a(12:00)FJ230 Taraw a(12:00)FJ230

→ Nandi(15:00) → Nandi(15:00) → Nandi(15:00)

Nandi(8:30)FJ007 → Suva(9:00) Nandi(8:30)FJ007 → Suva(9:00) Nandi(9:55) KE138→ Incheon(17:35)

Report to EOJ, Suva(18:10)FJ024 →
Nandi(18:40)

Report to EOJ, Suva(18:10)FJ024 →
Nandi(18:40)

Incheon(18:35)KE705 → Narita(20:55)

Nandi(9:55) KE138→ Incheon(17:35) Nandi(9:55) KE138→ Incheon(17:35)

Incheon(18:35)KE705 → Narita(20:55) Incheon(18:35)KE705 → Narita(20:55)

Report w riting

Documentation

Explanation of DOD Explanation of DODExplanation of DOD

M/D Discussion w ith C/P

Signing of M/D (Cabinet meeting)

Report w riting

M/D Discussion w ith C/P

Kiribati

Explanation of DOD Explanation of DOD

Site investigation

Documentation

Site investigation

3 2/25

5

Signing of M/D (Cabinet meeting)

3/018

6 2/28

9 3/02

7

Documentation

Signing of M/D (Cabinet meeting)

Mon

Wed

3/05

No. date day

2/29

4

Thu

Fri

11 3/04

Tue

Sun

1 2/23

2/26

Sat

14

M/D Discussion w ith C/P

Report w riting

Report w riting

Sat

3/07

3/06

Mon

Thu

Fri

13 Sun

12

3/0310

Tue

2 2/24 Wed

Site investigation

Explanation of DOD

2/27



Appendix-3: List of Parties Concerned 

in the Recipient Country 



AP3-1 

Table 3 List of Parties Concerned in the Recipient Country 

Organization Name Position 

MPWU 
(Ministry of Public Works and 

Utilities) 

Waysang Moti Kum Kee Minister 
Benjamin Takataake Secretary 

Teuea Tebau 
OIC. Sectretary 

( Architecture Sec.) 
Kireua B Kaiee Director 

Nuati Structure Engineer 
Panapa Pita Senior Civil Engineer 

Tieraata Merit Assistant Senior Civil Engineer 
Paul Taksbin Quality Control Specialist 

Patrick Mannix 
KRRP Technical Auditor  

and Advisor to the MPWU 
Ian Archer KRRP President Engineer 

PUB 
(Public Utility Board) 

Tokaata Niata CEO 
Itienang Timona Water/sewerage manager 

Kiriati Birita Power manager 

MELAD/Enviornment 
Conservation Division 

Puta Tofinga EIA Officer 
Taulehia Pulefau Senior Environment Officer 

MELAD/Land Management 
Division 

Tarakabu Tofinga Senior Land Planning Officer 

KPA Arebaio Erika IT Manager IOCC 
MET 

(Meteorogical Offce) 
Thomas Zackious 

Shipping Agencies 
of Kiribati 

Tekaai Mikaere Manager 

TE ATINIMARAWA 
Company Limited 

Tebao Awerika Chief Executive Officer 

routhton international ltd John McFarlane Senior Engineer 
McCONNELL DOWELL Paul Banister Quantity Surveyor 

Car Driver Teddy Taakai 

Standard Concrete Industries 
Umesh Kumar Head of Operation 

Naibuka Taukei Masonary Manager 
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Soft Component Plan 
 

(1) Background 

Nippon Causeway (L=3.2km, W=11m) was constructed in 1985 as Batio-Bairiki Causeway Fisheries 

Channel Project by Japan grant. It is the only road to connect the international port at Betio island and the 

headquarters of administrative agencies and residential area at Bairiki island. 

Aside from being old, the Causeway has incurred serious damages from king tide and strong tide brought 

about by the impact of climate change. 

The subject roads are being maintained by MPWU. More serious collapse of revetment in the future will 

lose its road function due to no radical countermeasures such as protection of sand embankment, revetment 

repair and insufficient maintenance. 

In order to have a sustainable efficiency, the Project will implement the repair and strengthening of the 

Causeway and adequately maintain after reconstruction. Therefore, a technical transfer will be proposed to 

implement the adequate operation and maintenance by MPWU. 

(2) Objectives 

The objective of the soft component is to implement the sustainable and effective operation and 

maintenance(O&M) of Nippon Causeway at Kiribati side. It is also expected that to achieve this above 

objectives is to effect appearance of the Japan grant project. 

(3) Outputs (Direct Effects) 

The Outputs to be achieve in this component are as follows: 

 To understand the cause of damages and repair method for pavement and revetment 

 To prepare the O&M manual for pavement and revetment 

 To acquire the techniques for pavement and revetment maintenance by C/Ps 

(4) Confirmation of Output 

 Completion of operation and maintenance manual (included in the O&M organization and roles, 

inspection, repair method, etc.) 

 Understanding of C/P by questionnaire 

(5) Activities (Inputs) 

About 10 maintenance staff in MPWU 

O& M is managed directly by MPWU themselves at present. When MPWU needs the additional 

man-power, they contract with local community then hire the workers. It is expected that MPWU will be 
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able to maintain the Causeway more adequately through the soft component’s implementation. The soft 

component contains also the improvement of maintenance supervision for local community. 

Table 1 Present Maintenance Level and Target Level for MPWU 

 Pavement minor repair(Pot-hole repair) Revetment minor repair 

Present 
Maintenance 
Level 

No O&M plan 
 No inspection/cleaning 
 Since there is no O&M Plan, repair 

works were done after the serious 
damage. Repair budget distribution was 
done after the serious damage. 

 Since damages were left for long time, 
they tend to worsen. 

No O&M plan 
 No inspection. 
 Since there is no O&M Plan, repair 

works were done after the serious 
damage. Repair budget distribution 
was done after the serious damage. 

 Since damages were left for long time, 
they tend to worsen. 

Lack of repair technology 
 Currently pot holes were filled with a 

sand then compacted by manual. 

Lack of repair technology 
 Currently cavities were filled with 

sand then water-biding only. 
 No use of chipping. Cement mortar 

was used for crack.(easy to remove the 
cement mortar ) 

Target 
Maintenance 
Level 

Conduct O&M based on the O&M Plan 
 Based on the O&M plan, inspection and 

repair will be implemented. 
 To implement a proper O&M, necessary 

O&M budget will be secured in 
advance.  

 Inspection and cleaning will be able to 
be implemented by MPWU. 

Conduct O&M based on the O&M Plan 
 Based on the O&M plan, inspection 

and repair will be implemented. 
 To implement a proper O&M, 

necessary O&M budget will be 
secured in advance.  

 Inspection will be able to be 
implemented by MPWU. 

Improvement of repair technology 
 A proper repair for pot hole(cleaning, 

use of cold asphalt and compaction) 
 A proper supervision for local 

community 

Improvement of repair technology 
 A proper repair for revetment 

(chipping, cement mortar) 
 A proper supervision for local 

community  

 

To achieve above target, necessary activities will be done as follows 

Experts:  

Revetment Maintenance - 1 person, Pavement Maintenance - 1 person (Total 2.3M/M) 

Activities: 

Operation and maintenance manuals will be prepared in order to implement a sustainable O&M. After 

learning the road damaged causes and maintenance method through seminars, a site practice will be 

done in order to acquire the C/P’s practical capability. 

As Nippon Causeway will be reconstructed during soft component, site practice will be selected from 

other ordinary roads. Candidate locations are the asphalt pavement section with pot holes and the 

revetment section with many cracks. 

・ Formulation of O&M plan: 5days(Pavement - 5 days) 

・ Preparation of O&M manual: 10 days (Pavement and Revetment, 5days each) 

・ Preparation of Seminar: 4days (Pavement and Revetment, 2days each) 
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・ Seminar: 4 days (Pavement and Revetment, 2days each) 

・ Practice for maintenance (pothole and revetment repair): 32days（Pavement and Revetment, 16 

days each） 

・ Others (summary of soft component expert transit):14 days 

 

Table 2  Activity Schedule for Soft Component 

 

(6) Procurement method of implementing resource 

A technical transfer will be implemented by the Japanese Consultants. A counterpart from MPWU will 

be required in order to procure the construction machines and materials, and to support coordination with 

the related organization. This is the aim to implement the smooth soft component activities and to create the 

ownership of Kiribati side. 

(7) Implementation Schedule of Soft Component 

The implementation schedule of soft component is shown in Table 3. 

(8) Output Materials 

① Soft Component Plan Completion Report 

② Manual of Operation and Maintenance for Asphalt Pavement, Manual of Operation and 

Maintenance for Revetment 

(9) Responsibility of the Kiribati Side 

MPWU is the responsible agency for the operation and maintenance of the Nippon Causeway 

reconstructed by this Project. To achieve the above goal of the soft component, the activities to be 

implemented by MPWU are as follows: 

・ Provision of Counter Parts (C/Ps) (from Civil Engineer Section’s employee） 

・ Provision of training facilities (use of conference room in MPWU) 

・ Provision of work space for the Consultant  

Activity Items
Pavem
ent

Revet
ment

Departure/Move 2 2 ■

Formulation of O&M Plan 5 ■ ■

O&M Manual Preparation(Revetment, Pavement Repair) 5 5 ■ ■ ■

Seminar Preparation 2 2 ■

Seminar(Revetment, Pavement Repair) 2 2 ■

Site Practice(Revetment, Pavement Repair) 22 22 ■ ■ ■ ■ ■ ■ ■ ■

Summary of Soft component（inc. questionnaire） 2 2 ■

JICA Reporting/return Japan 4 2 ■ ■

Expert(day) Implementing Schedule

2019 Jan. 2019 Feb. 2019 Mar.
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・ Provision of materials (mortal etc.) for embankment and asphalt pavement’s training 

・ Provision of construction machine to be use for embankment and asphalt pavement’s training 

・ Provision of workers for embankment and asphalt pavement’s training 

 

 

It is important that the proper asset management impacts on the life span of the facilities and its 

maintenance cost. 

After the reconstruction of the facilities, the Kiribati side will be required as follows 

 To implement the inspection and cleaning of the facilities based on the O&M plan 

 To secure the budget for the periodic inspection and maintenance 
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Table-3 Soft Component Activity Plan 

 

Output Activity Method Period Target Group Recourse Output 

Material 

To understand the cause of 

damages and repair method for 

pavement and revetment 

Seminar Presentation in Seminar 

-types of pavement damage 

and cause 

-inspection, maintenance 

method and measures 

emergency 

 

 

 

2019 Jan - 

Feb 

MPWU Civil Engineer 10 

person 

 

 

 

Japanese 

Consultant 2-3 

MM 

C/P 1 person 

 

 

O&M Manual 

To prepare the O&M manual 

for pavement and revetment 

Manual O&M manual which covered 

from inspection method to 

repair method will be 

prepared with C/P 

MPWU Civil Engineer 4 

person 

To acquire the techniques for 

pavement and revetment 

maintenance by C/Ps 

Practice 

for 

maintena

nce 

Repair of revetment and small 

repair for pothole 

MPWU Civil Engineer 10 

person 

Soft 

Component 

Plan 

Completion 

Plan 
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Table 4  Table Implementation Schedule 

 

Year

Month

　　A/C E/N,G/A

V/C

Site Survey

Detailed Desing

Preparation of tender document

Approval of tender document

Announcement and PQ T/N

Bidding and Evalulation

Contracter's contract and approval V/C

Ocean side
Lagoon side

Bridge Repair

Ocean side
Lagoon side

Ancillary Work

Road escavation and embankment

Pavement

Roadbed

Asphalt pavement

Marking

finishing, Completion Inspection and hand over

Classroom learning and Practice for revetment and pavement maintenance

Submission of Report
Completion Report

O&M Manual

11285 6

Revetment Construction

Item

Cabinet approval and exchange of note

36 17 83 1294 10 11

C
o
n
s
t
r
u
c
t
i
o
n

Temporary work

D
e
t
a
i
l
e
d

D
e
s
i
g
n Tender

works

Reconstruction of Nippon Causeway

Consultant contract and approval

Preparation（Procurement, transfer）

2 3

2017 2018
115 122 115 9 10 8 972 10

Soft
Compon

ent

14 6

2016
47

2019
4

1
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Appendix-9: Cost Estimate of Pavement 

Type  
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Precondition 

 

 
*1:ASSHTO(P.I-49)  

割引率 i = 12 %
解析期間= 20 年

LCC

Initial Cost
(JPY)

Maintenance
(JPY) Total

Initial Cost
(JPY)

Maintenance
(JPY) Total

Initial Cost
(JPY)

Maintenance
(JPY) Total

1 2015 1.000
2 2016 0.893
3 2017 0.797
4 2018 0.712 965,393,000 965,393,000 1,197,618,000 1,197,618,000 816,105,000 816,105,000 Construction
5 2019 0.636 794,000 供用初年

6 2020 0.567 1,419,000 供用2年目
7 2021 0.507 176,479,000 176,479,000 供用3年目
8 2022 0.452 565,000 供用4年目
9 2023 0.404 505,000 505,000 1,010,000 供用5年目

10 2024 0.361 451,000 451,000 125,614,000 125,614,000 供用6年目
11 2025 0.322 402,000 402,000 402,000 供用7年目
12 2026 0.287 719,000 719,000 719,000 供用8年目
13 2027 0.257 642,000 642,000 89,410,000 89,410,000 供用9年目
14 2028 0.229 121,282,000 121,282,000 286,000 供用10年目
15 2029 0.205 256,000 512,000 供用11年目
16 2030 0.183 228,000 63,640,000 63,640,000 供用12年目
17 2031 0.163 204,000 204,000 供用13年目
18 2032 0.146 182,000 364,000 供用14年目
19 2033 0.130 163,000 163,000 163,000 45,298,000 45,298,000 供用15年目
20 2034 0.116 145,000 145,000 145,000 145,000 供用16年目
21 2035 0.104 130,000 130,000 207,000 259,000 供用17年目
22 2036 0.093 231,000 231,000 185,000 14,496,000 14,496,000 供用18年目
23 2037 0.083 207,000 207,000 165,000 103,000 供用19年目
24 2038 0.074 39,050,000 39,050,000 72,546,000 72,546,000 184,000 供用20年目

965,393,000 163,927,000 1,129,320,000 1,197,618,000 74,281,000 1,270,164,000 816,105,000 521,903,000 1,331,042,000
1.18 1.00 1.47 1.12 1.00 1.18

*1: ASSHTO(P.I-49)より

Remarks
DBST

Precondition

Total
Ratio

Discounted
*1

No. Year

Asphalt Concrete
Pavement

Cement Concrete
Pavement

Discount rate i =     12% 

Analysis period      20 years 
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15,000 10 1,570 14,915
15,000 11 1,660 18,260
7,000 10 1,570 14,915
7,000 11 1,660 18,260
7,100 10 1,570 14,915
7,100 11 1,660 18,260

Unit Cost
(JPY/m2)

Width
(m)

Length
(m)

Area
(m2)

29,000 10 1,570 14,915
29,000 11 1,660 18,260
7,100 10 1,570 14,915
7,100 11 1,660 18,260

Unit Cost
(JPY/m2)

Width
(m)

Length
(m)

Volume
(m3)

10,500 10 1,570 14,915
10,500 11 1,660 18,260
7,000 10 1,570 14,915
7,000 11 1,660 18,260
7,100 10 1,570 14,915
7,100 11 1,660 18,260

Items Unit Cost
(JPY/m2)

Width
(m)

Length
(m)

Area
(m2)

Cost
(JPY)

Initial Cost

273,900,000
Upper Base Cource

(t=150mm) 127,820,000

Asphalt
(t=50mm)

223,725,000

104,405,000

105,896,500

1,197,617,500

Items Cost
(JPY)

432,535,000

105,896,500

965,392,500
129,646,000

Lower Base Cource
(t=150mm)

Total

529,540,000
Cement Concrete

(t=250mm)

Lower Base Cource
(t=150mm) 129,646,000

DBST
(t=30mm) 191,730,000

816,105,000

156,607,500

104,405,000

105,896,500

Upper Base Cource
(150mm)

Lower Base Cource
(150mm)

127,820,000

Items Cost
(JPY)

129,646,000

Asphalt Cocrete Pavement

Total

Cement Cocrete Pavement

Total

DBST



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix-10: Geotechnical Survey Result 

  



 
 

Figure 2 Map of the survey points 
 
 

Table 2 Stratigraphic formations 
 

土層区分  S 波速度  S 波からの換算Ｎ値 実測Ｎ値の平均値 

Soil Facies 
Swave velocity  

m/sec 
Mean Converted  

N value* 
Mean measured  

N value* 

道路盛土 
72～291 8 21 

Road embankment  

固結したサンゴ礁最上部層 
～500 19 31 

cemented reef top sediment(cay rock) 

未固結堆積物層  
～500 19 15 

unconsolidated sediment(sand and gravel 

サンゴ層  
500～600 50~ - 

Corals 

溶脱した石灰岩層  
600～ - - 

leached limestone 
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Table 3 The s-wave structure detected by the micretremor array survey 

A
P

10-2



Figure 3 Geological cross section in longitude direction 
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