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Noriaki NISHIMIYA : Leader
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ER T ERAWEEE 0 IREA
Koki KANEDA : Chief Consultant /Road & Traffic Planner
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Eiichi YOKOTA : Road Designer
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Fujio SAIGUSA : Marine Structure Designer
AARTE AV 2t ug sy SRR ER (B AR TE)
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Masataka FUJIKUMA : Natural Condition Surveyor I (Topography / Geology)
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Shubun ENDO : Natural Condition Surveyor Il (Marine/Hydrological)
HARTE AV svast g3 FREEE (B ARTE)
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Shigeru SAI : Social and Environmental Analyst
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Hideo TSUTA : Road Facility Planner
HARTE AV svast g3 FREEE (B ARTE)
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Takayasu NAGAI : Construction & Procurement Planner/ Cost Estimator
HARTE AV svast g3 FREEER (HARTE)
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Shinichiro WATANABE : Bridge Mend Planner
AARTE AV zna gy SRR ER (B AR TE)
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Kyosuke TAKAOKA : Leader
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Kotaro NISHIGATA : Project Coodinator
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3 EB AL ERAEEE . FEAME
Koki KANEDA : Chief Consultant /Road & Traffic Planner
AARTE AV B a2y kR (H AR TE)

4 GEREEE o BEE—
Eiichi YOKOTA : Road Designer
AARTE AV 2t ug sy SRR ER (B AR TE)

5 REMSEE . K
Shigeru SAI : Social and Environmental Analyst

HATE AV as a2 LR (A nvaFua)
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TENRTABARERMFEEE  Embassy of Japan in Palau
WG R A S PNGY
] B 1 S i Palau Office, Japan International Cooperation Agency (JICA)
RITBEHT el AT
FREE FTE
RAEHEF Office of the President
Mr. Remengesau President
Mr. Kione J. Isechal Engineer (Highway & Bridge)
Mr. Donald Haruo President Special Economic Adviser & Japan
Palau Raision Officer
Mr. Yukio Tanaka Economic Advisor (JICA Advisor)
BIRERE Ministry of Resources and Development
Mr. Fritz Koshiba Minister
HER Bureau of Land & Survey, Ministry of Resources and Development
Mr. W. Marcil Director
PALARIS Palau Automated Land And Resource Information System

Ms. Kelly L. Raleigh Program Manager
Ms. Nobuko Murai GIS Analyst (JOCV)
ANFEEER Bureau of Public Works, Ministry of Resources and Development
Mr. Masasinge Arurang Director
BB SEFH RS Capital Improvement Program
Mr. Richard Mangham  Manager

aa— U State of Koror
Mr. John C. Gibbons Governor

L2335 Bureau of Public Safety
Mr. Hazime Telei Director

K&/ National Weather Service, National Oceanic & Atomospheric Administration
Ms. Maria Ngemaes Meteorologist

RER2R Environmental Quality Protection Board

Mr. John Kintaro
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FENTGA HAREKRMES  Embassy of Japan in Palau

WG AN RwE PN Y
E B e Palau Office, Japan International Cooperation Agency (JICA)
NIF BT ] =i AT
FRE FTE
RFEFENTF Office of the President
Mr. Remengesau President
Mr. Kione J. Isechal Engineer (Highway & Bridge)
Mr. Donald Haruo President Special Economic Adviser & Japan Palau
Raision Officer
Mr. Yukio Tanaka Economic Advisor (JICA Advisor)
BIRRRE Ministry of Resources and Development
Mr. Fritz Koshiba Minister

BN UCEFH Capital Improvement Program
Mr. Richard Mangham  Manager

oa— U State of Koror
Mr. John C. Gibbons Governor
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#HE-5.1 HipFE 2003F11A58
Minutes of Discussions
on the Basic Design Study
on the Project for Improvemerif of Interisland Access Road
in the Republic of Palau

Based on the result ef the Preparatory Study which was held on April 2003, the. Government of
Japan decided to conduct a Basic Design Study on the Project for Improvement of Interisland Access
Road (hereinafter referred to as “the Project”), and enfrusted the study to the J apah International
Coopgration Agency (hereinafter referred to as “JICA™).

JICA sent to the Republlic of Palan (hereinafter referred to as “Palau”) the Basic Design Study Team
(hereiafter referted to as ¥the Team™), headed by Mr. Noriaki Nishimiya, Director, Third Project
Management Djvision, Grant Aid Management Department, JICA, and was scheduled to stay in the
country from October 31 to November 28, 2003,

The Teain held discussions with the officials concemed of the Govemment of Palau and conducted-
a field survey in the study ared. "

In the course of the discussionss and the field suryey, both sides confirined the main itéms described

in the attached sheets.
Koror, November 5, 2003

Noriald Nishirriya Fritz K\shiba
Leader Minjster

- Basic Desjgn Study Tear - ~ Mn]shy of Resources and Development
Japan International Cooperation Agency Repubhc of Palau

Kine ] Isechal /|
National Highway Engineer
Office of the President
Republic of Palau



ATTACHMENT

1. Objective of the Project _
The objective of the Project is to lmprove the Koror island-Babeldaob island Causeway, the Koror

1sland-Malakal island Causeway, the Koror 1sland-Arakbsang isrand Causeway and the Trupk Road
in Malakal island.

2. Project Site .
The Project site is as shovn in Annex-1.

3. Responsible and Implementing Organizations
The responsible and iniplementing Ministry is the Ministry of Resources and Development.

The 6rgazli2aﬁ'on chart of the responsible and impleménﬁng Ministry 1s shown in Annex-2.

4. Ttems Requested by the Government of Palau
4-1. As the result of discussions, requésted components were confirried as below:
1) improvement of the Koror island-Babeldaob island Causeway,

2) Improvemerit of the Koror islarid-Malakal island Cavseway,
3) Improvement of the Koror island-Arakbsang isrand Causeway, and
4)  Improvement of the Trank Road in Malakal island
JICA will assess the appropriateness of the request and will report 10 the Govg:mment of Japan.

4-2. The Government of Palau stressed the necessity and importance of the Koror Island Trunk Road _
Improvement, and strongly requested thiat the Project components should include this improvement:
The Government of Palau also' reduested that the Basic Design Study this time should cover the
Koror Island Trynk Road Iinprovelﬁent by expanding the study team personne] 10 undertake extra
work required for this improvement. I addition, the Palau Goirennnent stressed the needs of
Bppropriate maiftenance equipment to be included in the Project  The team will transmit the

requests to the Japanese Government with comments from the engineering viewpomt,

5. Japan's Grant Aid Scheme
The Palauan side understands the Japaﬁ's Grant Aid schéme explained by the Team, as described in
Anmnex-3.
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6. Further Schedule of the Study
6-1. The consultant members of the Team will proceed with futher stidies in Palau until November 28,
2003.

6-2. JICA will prepare the Draft Basic Design Study Réport in English and dispatch a ritission to Palau

in order to explain its contents in early February 2004.
6-3. In case the cohtents of the Report are accepted in principle by fhe Govennnent of Palau, JICA will
coiniplete the Final Report and send it to the Palauan side by the end of April 2004, _

7. Other Relevarit Issues

7-1. The Palauan side will take necessary ineasures, as shown in Arnex-4, for smooth implementation of
the Project, asa congiition for the Japan’s Grant Aid to be implemented.

7-2. In the case the relocation of existing utilities (power and cormunication lines, water ]jnes,' etc.) is
necessary, it shall be principally ¢amied out by the Palauan side.

7-3. The procédures, hiecessary for the EIA {(Environmental Irnpact Assessment) approval of the Project,

shall be implemented by the Palavan side by the end of April 2004. In the process of EJA, the
Govermnment of Palau $hall make full explanation to the staLeho]ders about envirommental unpacts
by the Project.

7-4 The tepm explained the Japanese Government’s policy that EIA is one of the most important |

‘preoondmons for the Japanese Govermment to decide to probeed this project. The Patau side agreed
that, without the EIA, thereisno sucoeedmg process of the Project.

75 JCA may conduet the monitoring the EIA procedures by the Palanan side contmuously n order to
confitm the progress with the cooperahon of Palauan side.

8. Scope of the Study

8-1 The team will separate thie section described in Ttem 4 to smaller sections as shown on the Annex-5,
and study the priority of them for the decision of project scale by the J; apanese Government.

8-2 The width of traffic lanes and tbfal width of the project roads shall be decidetl through the discussion,
between Palau side and the Team considering tlie exxstmg road conditions and the future unification
asthe Palau standards. .

8-3 Project includes the strengthening of road-bed or dike of causeway, improvéinent of the damaged
pavement and pfovision of safety facilities. The relocation or improvement of underground utilities
will be studied by the team, and the actual works shall be conducted by Palau side principally.
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Annex-2
The Organjzation Cliarts of the Ministry of Resources and Development

Mindstry of Resources and Developinent
Minister
, Total No of Employees 6+342 =348

Bureau of Natural Resources and Development * Bureau of Public Utilities
Director ; Director
___ Total No of Employees 3+64 =67 A Total No of Employees: 3+54 =57
Division of Marine Resomwoes |- o Division of Water Sys'texﬁ
Chief ' — - Chief
~_No. of Employees: 33 . ‘ No. of Employees: 34
"Division of Agriculture & Mineral Resources - [ Division of Sewer System
- Chief — ' Chie;
' No of Employees: 14 No of Finployees;
" Division of .O:‘mscn{alﬁoil & Entomalogy | | Division of Rural Sanitation
No of Employees; 7 __NoofEmployees: 6
Burehu i Piblic Wors " Burean of Lands & Survey
. Director : Director '
_Total No of Employees: 11+163 =174 Total No of Employees: 4+40=44
Division-of Fagilities & Mamtenaico . Division of 'Slﬁgjiyiélg & Mapping
Chief . i - __ Chies
. NoofEmployees:32 , No of Employegs: 25
I Diﬁsioﬁ of Sup_poﬁ Servicés ‘ Division if Larid Résources infonnaﬁén |
_ Chief : e u Chief
No of Emiployees; 103 : ' No of Employee 10
Division of Desi gn Engineering ' Division SfPALARIS*
Chief — 0 . Chief
No of Employees: 28 . No of Employees: 5

#Palay Aufomated Land and Resouroes Information System




| Annex-3-1

JAPAN'S GRANT AID

The Grant Aid Schemie provides a recipient conntry with non-reimbursable funds to procure the
facilities, equipment and sérvices (engineering services angd transportation of the products, etc.) for
econonc and social development of the country under principles in accordance with the relevait laws
and reguldtions of Japan. The Grant Aid is ot supplied through the donation of materials as such.

1. Grant Aid Procedures
Japan's Grarit Aid Scheme is executed through the following procedures.

Application . {(Request made by the recipierit country)

Study (Basic Design Study conducted by JICA)

Appraisal &Approval  (Appraisal by the Government of Japan and Approval by the Cabinet)
Determination of (The Note exchanged between the Govertiments 6f Japan and recipient
Implementation couniiry) ' '

Firstly, the application or request for a Grant Aid project submitted by a recipient country is
examined by the Governiment of Japan (the Ministry of Foreign Affairs) to detenmine whether or hot it is
eligible for Grant Aid. If the request is deemed appropriate, the Government of Japan assigns JICA
(Japan International Cooperation Agenicy) to coriduct a study on the request.

Secondly, JICA conducts the study (Basic Design Study) using (a) Japanese consulting firm(s).

Thirdly, the Government of J apan appraises the project to see whether ornot it is suitable for Japan's
Grant Aid Scheme, based on the Basic Design Study report prepared by JICA, and the resulfs are then
submutted to the Cabinet for approval. '

- Fourthly, the project, once approved by the Cabinet, bécomes official with the Exchange of Notes
(E/N) signed by the Governments of Japan and the recipient country.

Finally, for the implementation of the projéct, JICA assists the recipient country in such matters as
preparing teriders, contracts and so on. ' '

- 2. Basic Design-Study

(1) Contents of the study ' :

The aim of the Basic Design Study (hereafler refemred 1o as "the Study") conducted by JICA on g
requiested project (hereafter referred 10 as “the Project™) is to provide a bésic document necessary for the -
appraisal of the Project by the Government of Japan. The conterits of the Study are as follows:

- Confinmation of the background, objectives, and benefits of the Project and also institutiona] capacity

of agencies concemed of the recipient country niecessary for the Project's implementation. ‘
- Bvaluation of the appropriateness of the Project to be implemented under the Grant Aid Scheme from

ateéchnical, social and economic point of view,
—_
° Py
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Annex-3-2
- Confinmation of items agreed on by both parties concerning the basic concept of the Project.
- Preparation of a basic design of the Projebt.
- Estipation of costs of the Project.

The contents of the origirial request are njt DE‘SCSSEII]]}' approved in thelr inthal form as the contents
of the Grant Aid project. The Basic Desigii of the Pr oject is confirmed consxdenno the guidelines of the
Japan's Grant Aid Scheme.

The Government -of Tapan requedts the Govemment of the recipient country to take whatever
measures are necessary to ensure its self-reliance in the implementation of the Project. Stich measures
must be guararieed even though they may fall putside of the jurisdiction of fhe organtzation in the
recipient countty achually implementing the Project. Therefore, the implementation of the Project is
confirmed by all relevant organizations of the recipient country tlirough the Mimutes of Discussions.

(2) Selection of Consultants

For smooth unplementailon of the Study, JICA uses (a) registered consylting ﬁrm(s) JICA selects
(a) firm(s) based on proposals submitted by interested firms.  The firm(s) selected carry(jes) out a Basic
Design Study and write(s) a report, based upon terms of reference set by JICA.  The consultant finh(s)
used for the Study is(are) recommended by JICA to the recipient country to also work on the Pru_,eut's
implementation after the Exchange of Notes, if order to maintain technical consistency.

3.Japan's Gra Bt Aid Schéxe

(1) Exchange of Notes (E/N)
Japans Grant Aid 1s extended in accordance witli the Notes exclianged by the two Govemments
concemed, in which the objectives of the Project, period of execution, condmons and amount of the

Grant Aid, etc:, are confirmed.

Within the fiscal year, all procedures such as exchanging of the Notes, concluding contracts with (a)
consultant firm(s) and (2) contractor(s) and final payrhént to them rivst be completed.  However, -in case
of delays in delivery, instaliation or construction due to unforéseen factors such as national disaster, the
period of the Grant Aid can be further extended for a maxiimun of one fiscal year at most by mutual
agreethent between the two Governments.

(3) Under the Grant Aid, in priticiple, Japanese products and services including transport or thase of the
recipient country are fo be purchased. ‘When the two Govermnments deem 1t necessary, the Grant Aid
may be used for the purchase of the products or services of a third country. However, the prime
contractors, tarriely, consulting, constructing and procurement firms, are limited to "Japanese nationals".

(The tenm "Japanese nationals" means persons of Japanese pationality or Japanese oorporanons
controlled by persons of Japanese nationality.)

(4) Necessity of "Verification" -

The Government of recipient country or its designated authority will coriclude contracts
denominated in Japanese yen with Japanese nationals. Those contracts shall be verified by the
Government of Japan. This "Verification" is deemed necessary to secure aceountability 1o Japanese

taxpayers.

7 | o

' (2) "The period of the Grant Aid" means tli¢ one fiscal year which the Cabinet approves the Project for. -

h



Amnex-3-3

(5) Undertakings reﬁ}uired of the Government of the Recipient Country
In the implementation of the Grant Aid Project, the recipient counhy is required to undertake suc}

necessary measures as the foll owing;

a) To secure land necessary for the sites of the Project and to clear, level and reclaim the land prior to
commencement of the Project,

b) To provide facilities for the distribution of electricity, water supply and dramage and other incidental
facilities in and around the sites,

¢) To secure buildirigs prior to the procurement i casg the installation of the equ1pmem,

d) To ensure all the expenses and prompt excursion for unloading, custorhis clearance at the port of
disernbarkation and internal transportation of the products purchased under the Grant Aid,

e) To exempt Japanese nationals from customs duties, internal taxes-and other fiscal Jevies- which will
be imposéd ifs the reciplent country with respect to the supply of the products and sgrvices under the
Verified Contracts,

f) To accord J apanese nationals, whose services may be required in connecnon with the supply of the
products and services under tlie Verified contracts, such facilities as may be niecessary for their entry into
. the recipient country and stay therein for the performance of their woik.

(6) "Proper Use"

The recipjent country is required to maintain and use the facilities constructed and the equipment
parchased under the Grant Aid properly and effectively and to. assign staff necessary for this operation
and mainteniancs as well as to béar all the experises other than those covered by the Grant Aid.

(7 "Re—export“
The products pui‘chased under the Grant A1d should hot be re-exported from the rmlplent country.

(8) Banking Armrangements (B/A)
a) The Government of the recipient country or its desi gnatﬁd authority shou]d open an account in the
name of the Government of the recipient-country in a bank in Japan (hereinafter referred 1o as "the
Bank™). The Govemment of Japan will execute the Grant Aid by making payments in Japanese yen to
cover the obhgatlons incurred by the Government of the recipient country or 1ts designated authority
unider the Verified Contracts,
b) The payments will be made when payment requests are presented by the Bank to the Govemment
of Japan under an Auithorization to Py (A/P) issued by the Government of the recipient country or its
- designated authority.

(9) Authorization 1o Pay (A/P)
The Government of the remp]ent country should bear an advising commission of an Authorization
to Pay and payment commissions to the Bank. -

(end)



Major Undena]mw to be taken by Each Government

Annex-4

No. Items Tobeoovered by | Tobecovered by
. . Grant Aid Recipient Side
1 | Toseareland 0
2 | To.clear, level and reclann the site vhen needed 0
3 | To construct gates and fences in and around the site 0
.4 | Toconstruct the parking lot 0
5 | ToconstrugtToads 1) Witkiin the site 0
2) Outside the site 0
6 | Toprovide facilities for the 1) The distributing Jine to the site o
distribution of ejectricity
2) The drop wiring atid internal wiring o
withiri the site
3) The niamn circuit breaker and 0
transformer
7 | Tobearthe following _ 1)} Advising commission of A/P o
commission te the Japanese .
bank for the banking services 2) Payrnent commission ,
- | basedupon'the B/A ' 0
8 | Toensure unloading and 1) Marine (A) transportation of the
: ciistoms clearante atport of products from Japan to the recipient 0
| disernbarkation in recipient couniry
courdry 2) Tax exemption and custom clearance
: of the products at the port of 0
disembarkation
3) Internal trapsportation from the pptt of 0
disembarkation 4o the project site
9 | To aecord Japanese nationals whose services may be required it connection
with the supply of the products and the services umder the verified confact 0
. | such facilibies as may be riecessary for their eniry ritg the Palan and stay
1 therein For the performance of their works.
10 | To exempt Japanese natiorials from customs duties, internal taxes and other
fiscal levies which tnay be Mposed in the Palau with respect to the supply of 0
the products and serviees under the verified contracts,
11 | Tomaintain and use properly and effectively-the facilities cpnsfructed and 0
equipment provided under the Japan’s Crant
12 | Tobearall ﬂnee@enses other than those to be borrie By the Japan’s Grant,
necessary for construction of the facilities as well as for the transportation 0
and installation of the equlpment
(B/A: Banldng Arrangement, A/P: Auﬂuonzauon 10 pay)
—
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Minutes of Discussions
on the Basic Design Study
on the Project for Improvement of Enterisiangd Acvess Read
irr the Republic of Palan
(Explanation of Draft Final Report)

In November 2003, the Japan International Cooperation Agency (heremafier referred
to as "JICA") dispatched the Basic Design Study Team on the Project for Improvement of
Interisland Access Road in the Republic of Palau (hereinafter referred to as "the Project”) to
the Republic of Palay (hereinafter referred to as "Palan"), and through discussions, field
survey, and technical examination of the results in .?apam= JICA prepared a draft final report of
the study. '
) In order to explain and to consult with officials concerned of the Government of Palau

on the components of the draft finai report, JICA sent to Palau the Draft Report Explanation
Team (hereinafier referred to as “"the Team"), which is headed by Mr Kyosuke Takaoka,
Resident Representative of JICA Palau Office, from February 27 to March 5, 2004,

As a result of discussions, both suies confirmed the main items described on the
attached sheets.

Koror, March 3, 2004

/7%\ N

KyosukeTakaoka _ Fritz Kosh\Fa '

Leader Minister

Basic Design Explanation Team Ministry of Resources and Development
Japan International Cooperation Agency Repubhc of Palau

Lo il

Kione ¥, Isechal v
National Hi ghway Engineer
Office of the President
Republic of Palau

(cor



ATTACHMENT

1. Components of the Draft Final Report
The Palauan side agreed and accepted in principle the components of the draft final report

the Team explained.

2. Japan's Grant Aid Scheme
The Palavan side understands the Japan's Grant Aid scheme and the necessary measures to
be taken by the Government of Palau as explained by the Team and described in Armex-3
and Ammex-4 of the Minutes of Discussions signed by both sides on November 5, 2003,

3. Schedule of the Stljdy
JICA will complete the {inal report and send it to the Government of Palau by the end of

April, 2004,

4. Scope of the Study
The Team showed the final scope of the siudy as follows, and the Palauvan side agreed.
1)  Ailai causeway widening and improvement (0.73km),
2) Meyungs causeway widening and improvement (0.67km),
3) Malakal causeway widening and improvement (0.51km),
4) Malakal road widening and improvement (1.63km), and
5) Repair of Minato Bashi Bridge (0.075km).

5. Environmental Clearance
5-1. The Palavan side shall obtain the BQPB (Environmental Quahty Protection Board)
Permit Approval by the end of April 2004 referring to Amnex 1, “Work Schedule for
EQPB Permit™,
5-2. The Palauan side promised to inform the JICA Palau Office the above EQPB Penmt
Approva] when obtamed

6. Olher Relevant Issues

6-1. The Team explained the reason of the Project fitle change from “the PrOJect for
Improvement of Meiropolitan Road” 10 “the Project for Improvement of Intensland
Access Road”, and the Palavan side accepted.

6-2. The Palavan side agreed to get the concurrence of necessary land acquisition from

- owner/occupiers by the end of April 2004.

6-3. The Palanan side shall carry out relocation of existing communication lines.

6-4. The Palauan side will secure the necessary budget and personnel for implementation
of the Project and for maintenance of the road and its facilities.

6-5. The Team explained the difference of the Project length of 3.52km in the Drafi Final
Report and the Project study length of 4.34km in the Inception Report, and the
Palauan side accepted.

6-6. The Team explained the design policies comparing wﬂh the request from the Palauan
side (as Annex 2, “ROP’s Comments™), and the Palauan side accepted,

CF 6T
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Work Schedule for EQPB Permit

Annex 1

March April
Activities Responsibility .
: 1st 2nd 3rd 4th 1st 2nd 3rd 4th

<Preparation of £A> |

Contract with the Consultant MRD | L e —-

Study for EA * EA Consultant . »

Preparation and Submittal of Draft EA Report EA (i‘on_sﬁltant F——t—p
<Preparation of Neces;arry Drawings> MRD 8— 4

|<Preparation of ESCP? MRD e— —@

<Obtaining of HPO Permit> MRD O ®
<Consultati-on with EQPB> MRD / Consultant J;- phind b ETEE i B LIt P (R S {
<Prep§ration and Submittal of F;'_nal EA Report> | EA Con’sﬁltant | Ori——®
<Exammation by the EQPB Board> EQPB iy
<Board Decision on Permif Approval> The Board A

EQPB: Environmental Quality Protection Board

~ MRD: Ministry of Resources & Development

EA: Environmental Assessment

S Ea e

ESCP: Erosion and Sedimentation Control Plan
HPO: Historical Preservation Office




o _ Annex 2
HRepesbxiic of Paface
Offrce of the TPresiderst

PO Box 6051, Palau, PW 86940
tel {680) 468-2403/2828, fax (650) 488-2424/1662

Tommy E. Remengesau, Jr. :
email-INrrop.president@palaunel.com

Goosident

February 16, 2004

Mr. Kyosuke Takaoka
Resident Representative

JICA Palau Office

P.O. Box 6047

Koror, Republic of Palau 96940

Re: Comments on Project Outlirie and Basic Design -Concepts for Metropolitan ( -
Koror/Airai) Road Improvement Project S . o

Mor. Takaoka

In response to your letter, dated February 6, 2004, I am forwarding a copy of the
Republic of Palau’s collective comments for the subject matter. The comuments take into
account important Jocal considerations and proven industry standards which will greatly
improve the functionality and safety of the causeway potions of the National Roads in
Koror. ’ ' ' : ' i

We thank you for allowing us the opportunity to review and comment ox this tmportant
project for the Republic and we Jook forward to meet with the Basic Design Team in the
latter of this month. _ ' B

Your continued cooperation and assistance will be greatly appreciated.

Kioné J. Iséchhl _
National Highway Engineer

Attachment:
Cc: Minister Koshiba
‘Mr. Donald Haruo

(Caf/tﬁm/m P
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ROP’s Comments on the Project Outline
‘ and
Design Concept
o for '. |
The Project for Improvement of the Inter-Island Access Road

1. Project Title. Government of] apan re-named the project.as indicatcd'aboiré, whicli gives:

__the irmipression that when' the project is completed; the intent of the Republic as reflected -
_ il the 2002 Grant Application has been fully achieved. > .

To recognize.the fact that the project scope-that is being ent_é.rfain‘ed by JICA is otly a
portion of the 2002 Grant Application of ROP and to convey the clear intent of the

name of the project should be re-worded as follows:

Republic to re-habilifate and reconstruct the entire national road in Koror and Airai, the

PHASEX
o of . L
THE METROPOLITAN ( KOROR and AIRAY) ROAD
: © IMPROVEMENT PROJECT - '

This name is consistent with the 2002 Grant Application for the road project that was
submitted to the Government of Japan and the priority list reflected in the Minutes of.

 Discussion on Preparatory Study Team that was agreed with JICA on April 3, 2003.

1-1-2 Outline of Project. In November of 2003, the Basic Design Tearn indicated

in the Inception Report that the total length of road (conventional & causeway)

studied.aas 4.34 kilometer. In the Drafl Qutline. of the Project; only 3.52.
kilorheters of roadway will be addressed in the Draft of the Basic Design Report.

It aplééa'rs that every stéges of this ;projecf, the Team of Engineers commissioned to Palau
to study and collect information of the project, have managed to scale-down -the project -
and there appears to be rio end to these effort to reduce the scope of project

ROP insist that the .total linear length of 4.34 kilometer: of road as reflected in.the -~
November Inception Report and agreed, remain as the total road length to-be addressed in

flie Final Basic Design Report. - ‘ .

- Table -of Urgency and Priority. Route 8, short section of Malakal Causeway that was

recently repaired under Utor Project is not included in the proposed project. The repair
projectundertaken in 2002, only the left side (looking ahead on stations) of the causeway
was reconstructed and or repaired. ' ' : : :



- Right side of the causeway is in poor condition and lacking the required width and
roadside barrier and; therefore, shall be included under the proposed project, to bring it
up to the same standards as the final typical section for causeways.

2-1 Basic Design Concept of the Project.

Causeway. Reinforced concrete 1‘etain_ing wall that is being considered for the right side
of Malakal Causeway , between Long Island Park and Minato Bridge is a cause of
concern to the ROP for the following reasons:

= Based on local experience, steel reinforced concrete retaining
wall is not durable, especially- when submerged in " saltwater -
environment. Saltwater intrusion. into concrete . struchues
_corrode * reinforcemnent which leads to premiature spallmg of
concrete. Such failure is quite common in Palau and.can be
observed in the buttress' wall that was constructeﬁ adjacent tor -
' .Meyuns Causeway, lessthan 10 years ago. [

= The bold appeaiance of a massive concrete Retaining Wall is not
aesthetically pleasmg in a park environment. The proposed
retaining wall is located directly across from the Long Island
Park and the sight of a 10 feef high and 600 feet long
(appro:umately) concrete structure is not compatible structure
in a park settmg :

= Uniformity and consistency of roadway features and fype of
" construction selected for the entire project, stmplifies -
construction procedures and future maintendnee. :

= Rock revetment is environmentally friéndly -and can be easily .
constructed. Rock revetment provides more and better habitat for
sea creatures as well as allows for optimum use of abundant and
readily available local materials such as rocks and dredge coral.
From local experience and specifically -for this site where
-seawater is present at all times, rock revetment is much more

" constructible théan concrete J:etaim'ng wall, Bear in mind that
industry acceptable underwater concreting methodology is not
available in Palau and therefore qual:ty of workmnanship and the
final product is questionable.

- For eonsisteney, durability, aesthetics and other benefits, ROP views rock revetment a5 .
the preferred. type of construction than the. concrete retaining wall and further request

J'ICA to consxder this option.

' Medlan Palau requested 1.6 meter wide area to be provided in the middle of the road to

" separate two opposing lanes. For the time being, only rumble bars will be provided to
separate  on-torming iraffic that will as serve deterrence for overtaking (passing)
motorists. In the future if there is an increase trend in head-on type accidents, concrete
median barriers will have to be installed to separate opposing tafﬁc

=



Toprovide a 1.6 meter wide paved area at the median now, will ensure that there will be
ample space at the roadway centerline for proper installation of concrete median barmier
in the future. .

Design Speed. Since the causeways are existing facilities, use - of 85" percentile speed
that will be determined using radar gun is much more appropriate for the situation than
the pre-determined design speed of 30 mph.

Water Supply and Sewer System. On the Meyuns Causeway the sewer line may be the
type of material intended for direct burial or encased in concrete rageway, while the
waterline is not. If the waterline is encased or directly buried as proposed by the JICA,
we are concerned with the premature corrosion on steel p1pes that will eventually lead to
pipeline- loakagc Just 2 years-ago, due to extensive corrosion on the SlleCCt waterline; it
required repair which involved removal of rust on affecied areas of the pipe.and applymg :
anti-corrosion paints on the entire length of the pipeline. Similarly, a ductile irom sewer
~ pipe that was installed undemeath the existing sidewalk,-15 years-ago, had to.be: replaced" -
last year due to excessive corrosion and numerous leaks. The replacement sewer line-liad
to be re-locdted to the present location, away -from high-moisture environment and to'a
_dryer and open location Where it can be easily i _nhpm'ted and o mafntained. '

Both pipelines should remain exposed from the top, for ease of mspoctlon ‘and-
thaintenance purposes, and. therefore, the .causeway widening and hew sidewalk s]:ould
. be"constricted beyond the outside perimeter of the existing: plpelmes

Roadside Dramage on the Causeways Rajsed s1dewa1k on the causeways as propoSed
and the nearly flat roadway grade will cause water ponding or ﬂoodmg on the causeway

road surface during heavy rain periods. In addition, heavy rains, that ocour after working
hovirs normally causes accumulation: of debris on and around the proposed drop inlets
which restrict run-offs flow and contributes to severe roadway ﬂoodmg

Palau’s proposed solution is to construct s1dewa1ks to match with the edgo of pavcment
* top eleévation and provided with the same cross slope as the roadway This will allow road
run-offs to freely sheet flows over thc causeway to the sea. :

SldeWaIk. To improve safety and avoid mtcrfercncc of pedestrian with the vehicular flow,
Palau sees the great need for providing dedicated pathways or sidewalks on all
causeways. Contrary to what is shown in the typical causeway cross sections, sidewalk -
on one side of the causewa}rs will be sufficient. - : :

-« Malakal Causeway will be oonstructed on the left side only to
connect with the existing sidewalks on the recently repaired
--section of the Malakal Causeway and Malakal Bridge.

»  Meyuns Causeway will be constructed on the right side, west of
- the existing pipe mstallatwn

»  Airaj Causeway will be constructed on the left side to be '
consistent with the existing sidewalk on X-B Bridge.

A (e



Barrier. Palau will only allow pre-cast Jersey Type Barrier to be installed as roadside
barrier on the causeways as previously discussed with the Basic Design Team. Jersey
type barrier meets the safety requirements and is nearly maintenance free as well as
matches with the existing barriers that were recently installed on Malakal and Airai
causeways. In addition, opening tnderneath the barriers will allow road runoffs to sheet
flow to the sea and therefore no water flooding on the road surface. Intermittent raised
‘conerete curbs as proposed by JICA do not provide effective roadside barriers, especially '
“when over 4 feet of water is present as the causeways. Too many sharp corners on
mtermittent raised curbs pose danger or unsafe conditions to motor cyclists and- bikers
These type of curbs have contributed to traffic accident fatalities in the past and since
. then the Republic do not allow their installation along the side of public roads.
Intermittent curbs do not match with existing Jersey Barriers on Malakal and Airai
causeways and it gives non-uniform and un-pleasing appearance of the roadway.-

Pedestnan Railing. Ra:lmg should be 38 inches or 100 em thh ‘from the surface: of
sidewalk as m buildings and any elevated -structures. Pedestrian will trip-over the 40°cm
high concrete wall and nothing will prevent a stumbling pedestrian from going over the
causeway. Pedestrian railing need not be continuous wall as proposed by JICA. Ocean
waves over topping the causeways and ocean sprays are not severe problems that requxrf. ;
m:ttgatmn However, a properly designed and copstructed pedestrian facility is very .
important ‘as it ensures pedesman safety. Pedestrian railings can be constructed of _
concrete posts at 3 meters spacing withtriple horizontal railing for economy purposes..

Road Lighting Proper 111um1nat10n intensity on the roadway provides quick, accurate and :
. comfortable visual perception of corditions and roadway features that require addmonal
driver alertness. Thus the lcvel of safety of the facility w111 bc greaﬂy mcreased o

Itis 1mperat1ve te increase hghtmg intensity to the level requued by repairing and of
replacing the existing light fixtures and ‘installing additional illumindtion poles in
between the existing light poles but on the opposite side of the causeway. To contain
. cost of annual maintenance to minimum, designer should conSIder mcorporatmg solar- -
powered street lights as we have mdlcated in the Grant Apphcatlon

The neefd 10 have safe road supercedes the cnv:ronmental considerations of the sea shore

areas of the causeways. Since an Environmental Assessment is going to be tndertaken. for

. the project, this matter can be further studied and if necessary, appropriate mitigations

will be incorporated in the final design to minimize any impact. However, the “unknown”

environmental impacts at this time, should not be used as reasons for not addressing -
hghtmg deficiency of the causeways. Safety of the causeway from lighting aspect is too

cntxcal and to not do anyﬂmlg to address fhe pro'blam would be imesponsible.

Emstmg Causeway Embanianent. During the Basic Design Team visit to Pa]au the team
excavated test pits in the causeway embanlanent and obtained material samples at various

levels: From.casual observation, the materials obtained appears to be silty clay with very
high moisture content. It is believed that the poor condition.of the causeway pavement is
due to the type and the existing coridition of the causeway fill material.

Thé Basic Design Report should discuss this element of the ex:stmg causeway
* construction, laboratory tests performed on the samples and what methodology to be
employed to strengthen or improve carrying capacity of the exisling material supporting

Ui“/



the causeway stuctural pavement..Does the present condition of the cavseway fill
material dictates what type of materials will constitute the new causeway pavement?
Asphalt or Portland Concrete Cement

Road Maintenance Equipment Palau requested for specialized road maimtenance to
nmprove and strengthen our road maintenance program. This was included i the project
grant application and reﬂected m the April 3, 2003 Mmutes of DISGHSSIOIJ on Preparatory
Study Team. -

Effective and efficient maintenanée p1ogram is 1mportant and the final report shou]d
address this mat‘ter .

. Use. af Local Aggsgate for Pavemcnt Prewous tests pcrf0m1ed on- the }o"al aggrcgate
md:cate that thé logal aggregate ih gcncral does not miieet the; standard tests for-Abrasion

sand Soundness The ﬁnal report should dlscuss this matter and detenmne if Importaﬁon.
of aggregate is neccssary :

HEOH o
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RD-04
RD-05
RD-06
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RD-09
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BR-02
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BR-04

BR-05

DRAWINGS LIST

Drawing Title ' Sheet No.
Typical Cross Sections CB-01
Meyungs Causeway, Plan and Profile

Malakal Island Road and Malakal Causeway, ' CB-02
Plan and Profile (1/4) _

Malaka! Island Road and Malakal Causeway, CB-03
Plan and Profile (2/4)

Malakal Island Road and Malakal Causeway, : CB-04
Plan and Profile (3/4) -

Malakal Island Road and Malakal Causeway, CB-05
Plan and Profile (4/4)

Airai Causeway, Plan and Profile (1/2) i CB-08
Airai Causeway, Plan and Profile (2/2) e
Malakal Island Road, Land Slide Treatment CB-07
General View of Repairing, Minato Bridge on Malakal CB-08
Causeway

Detail of Repairing, Plle-Bent Portion of P2, Minato Bridge CB-09
on Malakal Causeway : :
Detail of Repairing, Steel Pipe Piles of Piers (P1 & P2),

Minato Bridge on Malakal Causeway

Detail of Repairing, Retaining Walls, Minato Brldge on

Malakal Causeway

Detail of Repairing, Relocation of Guard Railing & Wldenlng

of Footpath, Minato Bridge on Malakal Causeway

Drawing Title

General View of Repairing & Widening,
Culverts on Malakal Causeway (1/2)
General View of Repairing & Widening,
Culverts on Malakal Causeway (2/2)
General View of Repairing & Widening,
Culverts on Meyungs Causeway (1/2}
General View of Repairing & Widening,
Culverts on Meyungs Causeway (2/2)
General View of Repairing & Widening,

" Culverts on Meyungs Causeway No. 3 (1/2)

General View of Repairing & Widening,

Culverts on Meyungs Causeway No. 3 (2/2)

General View of New Culverts on Meyungs Causeway
New 1 & New-2 '

Reference: Construction Sequence of Hepa:rlng &
Widening, Culverts on Malakal Causeway

Reference: Construction Sequence of Repairing &

_ Widening, Culverts on Meyungs Causeway




at

bed 3 o9 3 h1:1] EY ] 1amo] 17 S
Ey * A . ks
1+(60 Th’
a .
i et
2B% NAGTES T EN
[ vt om Aol ,
£ 1, = "
? 3} 3020 ko, 1730 o R T s
£0 Y 1.20m H:ﬂll{ﬁg"q'\
ot H gt < v o030 ug, 3 Tt "33.-;&% [
o egng
—= e..P ¥ ]
2 =
I B .
18 EL] ] w0 I s
Meyungs Causeway Malakal Causeway
- o
? 2100 9600 2
’ v _qu_mﬁli 2208 e a E-IRLEE ...
200 {Juu 2109 : 2+180
_g._uma%j 20 2600 H aem 1 agop 5o
E: .
0+340 AnroL, "
TRAT N, 0% 26% 20% EEMR: |
Nt TR 7T T P —
2 i) 0% 20%, ] ” ot 7 TEIATHG 0 N, 55 09'22' gf ,_,__ 5. V‘ﬁ%‘r
g vaam e e e i o g
et Yo, o £130 - SRR / Eiml spar X 5 ferr SBR0, —
. % ':6/ 333 o e e15de o E o on ° —7 _,O;gg:,g gggp,‘ °§§§§‘ g‘g?:.; NPT 047
[lplagamss who5on
& — OOt
2 ET) o 1] 2 B
&
Alral Causeway
=19 o e
Malakal Causeway al Leng island Area
200 .1.200 00 500 200 1200 200 500 ‘é
i~ UJBO
200 ey 2a0 400 a0
200 \_ 400 200 20% L/ 5 = \J‘w
\ 2.0% K J 100 100 Sk Seb—] 280, 3400, 1200 Juans
1005 =1 - " \. <
= I\ 10 o 7 ®\ \®< 10 o
\ : 218. : : @300 >
N A
Y § T \m\ ™~
y Meyungs Causeway ;
C'auseway Footpath Detall  scate 1:50 Wes! Sida Foolpath Delaf Seala 1:50
NOTES: 1. The same Typical Gross Section is proposed for Malaka) and Al Causewsy. 6, Malakal Island Road In hilly area may not have 1.2 m shoulder both side due to
2. To save tha llving caral area, inverted-T typa relaining wall is applied lo the south terraln conditions. Malakal Island Road
side of Malakal Causeway slope al Long sland Park Area. 7. DTL: Deslgn Tide Lavel, H=1.28 m, In 30 years refum pesiod.
3. Right {west) sida fooipalh of Meyungs Gauseway Is Intended to prolect te 8. MHHW: Mean Higher High Water, H=0.47 m,
existing waler main and sewer pipe. : 8, MLLW: Mean Lower Low Water, H=-1.55m.
4, Al ulility pipes along or embedded b [h the project road ys ara not 10. Mean Sea Leve! {MSL) is H=0.00m.
required for relocalion, except lelecommunication lines. 11. Foolpath helght Is 20 ¢m higher than the road surface. Instatlation of 1 mfenglh
5. Malakal Istand Road will be provided U-ditch at kill side and V.dilch at sea slde. and 20 cm height curb is proposed al avery 3 m forpedeslﬁan_sa[a[;’t. *
SIC DESIGN STUDY ON JECT TITLE SCALE DATE | SHEET NO.
REPUBLIG OF PALAU THE BA N STDY ONTTHE PRO JAPAN INTERNATIONAL :
INISTRY OF S ' ; - ON AGE i : MARCH y
MINIS RESOURGCES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND ACCESS ROAD COOPERATION NCY Typical Cross Seations 1:200 004 RD-01




Hew Coler, M
STA. Gr300

Exating Culver, No. 1
STA. D*342.466

Exlsling Culvert, No. 2

T—

STA, 04571.058

\\\55‘1 Culvert, Mo, |

STA_ 04597.002

STAjO+671.223

o
oty
= e
&
2
i
-‘_—_—.——‘—“—
8 g 5
b g
5 b Feovzme . § 2 e
24.0
PVISTA = 0+R00 PVISTA = 0515
200 PVISTA = 0¢340
PVISTA = 04060 PULSTA = 05200 PYISTA = 00410 SviBEVe 2100 PVIELEV » 4:200 PVIELEV = .50
PVIELEV = 2010 PVIELEV S 2950 PVIELEY = 4840 AD,=3.377 AD.=-5500  AD,» 4015
\en AD.= 0500 AD, = D209 AD.=0.223 W e 47760 k=002 ¥=6.228
. X = 120,000 ®u 0060 = 268.568 Somve 45mYC - 25m VG
SOmVE —{ ROmVC — 60m VG ——=1
120 . g % 2 § 2 g o
= 3 5
23 s 5|8 HEEAE 7| @ 7l 7| 3§§ AH §§
2|
8% HE HEHR g g g 8l |8 &(%|® s g
4.0 : k}é‘ : —
- e - — vy — ]
oo i i
0.500%, / g\ 0.100% {/ 3\ <8.100% / o\ LA / -] 3.500% g 200 2 201§
GRADE P \3 / \; / T \;‘5 / L \5 P 2
PROPOSED e g8 ¢ =38 =2 2 gvwes ¢ § E 8 e 2 =2 & g § § 53 % 88T 3 = £ 2 7
HEIGHT ¢ £g§3 § g3¢ £ g g5 g¥2f® T ¢ E % 8 § & & § § K &8 F zgz ¥ sz = B 5% 8§
ity § &8 & & & § % § § & 8§ % 8 8§ & 8§ § § ¢# § & & & § § 8§ § & §8 8 § B §8
- - - - - - - - - - - - - - - -~ - - - - - - nN L - - - o
caron |3 1235 § = ¢ ¢ § § geEeg:E g B 8 § § § E E § B § g g8 £g8§ &8 §2 ! § 3§37 § ¢
s E 8 g g = 2 g g g § 5§ 2§ g g 8 g g g g g 5 i g 8 g g8 g E = g W 55 8 &
T 1fz & : s & 3 FiigE ¢ F OF 0§ % 3 3§ & @ 3 % i i $%% % FEE O: E 3f ¢o%
CURVE es100, " : e
ELEMENT DL et 151 — it RS R —
I Y ON THE PROJECT TITLE SCALE | DATE | SHEETNO.
REPUBLIC OF PALAU THE BASIC DESIGN S;;;:E ON THE PROJE JAPAN INTERNATIONAL — = .
ayungs Causeway =1:2000
MINISTRY OF RESOURGES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND AGGESS ROAD COOPERATION AGENGY Plan and Profile vet: 400 | 2004 RO-02




b

PVISTA o Q4320

FVISTA = 00270 VI 5TA = 04380 .
200 PVIELEY = 6,600 PUTELEV 78,350 il PVISTA= 04450
AD, =7300 AD.= £33 PVLELEV = 7.400
PYISVA 5 04220 Kea.io W 14,950 AD.~ - BST PVI 5TA 200520
200 BV ELEV = 3.000 Jim Ve 2V K=82s PVIELEV = 3,410
- P — PVISTA = (+1ED AD, 28767 A0 VG AD, = 3691 PVI STA = 0+E05 21 5TA = 04680
P ELEV = 1,860 PVIELEYV @ 2.260 Haa5e3 g 3 He 12051 PVELEV = 1.650 PVIELEV = £.700
- AD, n0ADR aamve nwgle Som Ve AD. e 1551 i
pEed o BEE . 3E oslasl: gs - oo
- Wmue 818 g|ud|e 419 #lE 2|3 5| 2l anmvg S
i gd|e g >3|a o o 2 ng’ § § § g Slw 2l g (Lo VG
2o HE u 2|8 @3 4H g i3
I3 S S i ] 0 .
frgrdrgregrtn e B S At g : - - ; : g AR A
an ol ped ol IR Bl bl A B e Y A T W A N, il O ik 2 il =3 I N
gl 9 L A R ol LR AT ] b sl AN i Q AR Bl Tolw
212 [ szl 215 mim pwjur o 5 | = EAEEE-AFS
L e 7 hd
4.0 _{ o P
B—pi—= I | A —
0.0 I . - 1
0.150% -] 0250 2 DAFLS -] 8 1.233% B 10.000% 2.700' <L 250% 20.B5T% =5.714% 8 :1.824% 2 :0.273% 2 0.367| 5‘1
GRADE H/"{z L‘i))(ﬂ))(ﬁ . Ed § 3 .§, § } s E 2
PROPOSED v 2 g 285 LygosE8eREE B OB g g8 2 g8 881%8¢ EES B5E B 2 93 & g2 .8 I3 525
HEIGHT §98385582 558588 B & & 55 &% 2 § f8Esy BHY ERE OB 3 33 5 By § 3 5585
GROUND 2 g 2 o a2 1 & k] & g 2 B 2 = g e b 3 -3 4 Ul 2 5 3 a2 B i 3 = -] = S
en” |8 ¢ 8 % g8 8 3 § &8 § § §% & ¢ ¢ § % § 5 %8 & B 2 E & o} R E R OB OB OGR G
8 S 28 8 2 3 82 8 23 8 8 g g2 88 8 B ¢ 2 2 88 8 ] 8 E 8 8 8 8 2 § § g §é 8 EE ] 2 g
] 5 o 1 2 288 8 8 8 s g -8 g | ] 8B 8 8 g § g ] ] & 8 a8 ]
swmon |5 S §3dsss3scEs§3E § 3 98 8 5 § § scd&§ §§3 §¢9 §8 § 3 £
i FIE¥Eiissiaziiiid 5 8ty 28 3 & X T EZa: s3iEF 0@ a3 i 3% i 3 ? 3
- A= J0.AF
CURVE = . = = £25n 64 R ASERR .
CRE | e o R T R ™
Lgi2 50N w12 5K L=5.000
: E BASIC DESIGN STUDY ON THE PROJECT TITLE SCALE | -DATE | SHEETWNO.
REPUBLIC OF PALAU ™ s FOR © JAPAN INTERNATIONAL Malakal Island Road and Matakal Causeway H=1;2000 | MARCH
Y =1 ¥
MINISTRY OF RESOURCES AND. DEVELOPMENT IMPROVEMENT OF INTERISLAND ACCESS ROAD COOPERATION AGENC Pian and Profile {1/4) veat: oo | 2004 RD-03




SHEET NO.
RD-04

2004

DATE

1 400

SCALE
H=1:2000 | MARCH

V=

TITLE
Malakal Island Road and Malakal Causeway
Plan and Profile {2/4)

JAPAN INTERNATIONAL
COOPERATION AGENCY

FOR

THE BASIC DESIGN STUDY ON THE PROJECT
IMPROVEMENT OF INTERISLAND ACCESS ROAD

REPUBLIC OF PALAU

085t | aes7 |o0DDECe
&
° oisr | ozecr |oooostes
a 1099 Z|3pas .
E m Ba \ 352 BO0'0EEe1 :
o Hm W 0Sip H'EDA2 ] ' S
2Bl E ossz | st | oz [ooooveer| BT
] o R BT o
Se<¥ i 117 000'0ET+
[ g 1ispas
sose | wse |ovoozess
N .
i
w wer | ez [oooones
35
sedzadntr 0597 | se5T [onooezel
\ €997 000542+
m m - SiTr1spAa . m
9830 ez | esz [oootsze| B
Z2nE E < aore B
HEF T
w x
o2 .
£z tzeleadn 6z | gz joavoizel
- g 0ZHT o0osez) S
sreth [ mm
m oz | eoe Joooozzelf 5
g
OLDE 18ond
mos | osoe [aoveoze
2 2 [ (e b
s S 1983y &
LTy E I oo | sors | eevs [oopomia
bggk® - N
o W i e i
4805 BINE 0000811
[TRERT
erox | oot jooooriet
ez | f2oT [onvozies
=
LEET GIST |DOU'TUL+L
ez | 18T |o00080+t
22, g ot ke 1 : L &7 -+ |oooozos
Zn 3 001 [s3n
L w S g M i} oEvz | ater | 8sAT |0000Be
o i T A
ezgdr " S N ooo'080+,
g 05041 {BIAR
54 £06Z [OCO'OPD+1
d ot | Lue focooztel
P
i
' 0OET | MGBT {o0D0DRHL
- ag csgz|apnb )
g3 e 1 59T 000'066+0
09 )
= E- m m . oz ) woe | sz |wwowd) gl
Lagh & CBY2:3DAR /l )
223 ! 05z covorsenl K
& E 06+ ChEANE i
SEST essz  |cooossen| O
g oz | v [ooooreen
=3 o
11 SHT Q€T | 00O'OZE+0|
g8 P L] !
. gy il N 00001640}
1299 % osze | 2z | wTT |000006+0
T 8 1
W —W. w m B i o /I\ [rorr s 00068+ D
£ Db bk i
218718 d m o2z | sue
a
£a ST uszz | oz |oooossen
ghegn - 522 99805940
SUEE g ewispdgoda
atdg = o5z
saiu B s ) vz | 2oz {000¥9e0
5 e x ! [ 955°C6940
sh IELE+ SD4T ©
m @ tzdignda = - ”
& P2 | SO (BEAEREG
ERge : : ;
£5%4 m = nzT
L o S
R R M WE | (R
mm eeorbelsdigonn
52,509 w7 caIz  |cooeeze0
e
A
] 10
= SE07 | SUOZ |000OBLeQ
i
T
woe | 2661
28 1ps] o] ] )
Zegn 0 1661 0000CI] B
R CELA0 N e
e It ozet | ieh | 2l [o0oeEien| | T
I m do B efaf -pan
cEax s o'l D00'06 440
g o} 2dosan &
| oacet 1
= s05t [s00°vESeD
" = 2 2 s 2 = E a
MATCHLINE B i - u o = ~N|
=] ZE
g 81285135 | & |28
; cleg|ga| = |&8
w bl -
i) g |EX[6E [ & |owm

MINISTRY OF RESOURCES AND DEVELOPMENT




/ N | VAN Y

1S

"”ET'ETFE;‘F___

%/
/
/
/
S

240
B STA = (+567.600 N
—208) © PUISTAS tetin P STA= 14550 oty PUISTAS 1610 : P STA 7 21060
PVIELEV = 2650 PVAELEY = 2610 AD.a.1813 PVIELEY = 1,050 : PrASTA » 1430 PVIELEV= 1850
AD, =001 AD.=0.684 x;";m AD.=0812 . PVIELEV s 4.600 AD. = 1.683
.63 Ko tao0aco K= 28801 . €= 61543 AD.=0.884 =201
. 20mYC Hm Ve . e 103311
 20m VS SomyC SomuC 40m Ve
29 al, 3.
gl = 2 ﬁ o 5{* E|= Y]
CAEREAL: 58 18 He b ; FiE 1k T ———
a0 Glw gl AL LBLE o i ol 2 i =1 Ll B sl -
TTETEe IR EAR 2R s Q Ry Ry CAN; Aln o
R A T (] i ur @ = | 4 z % 3 2 ] &
1.0
= = =gy i " T
| A - = =L £
o0 |
0100 / §\ 0.4%4 {/ g\ oz08 / ] i 4104% / g\\ 0202 / g\\ 0.182 / 2
GRADE g =ty S g / it g s g g
A1/ \ "/ \ N/ N/ \
PROFOSED s a2 egagsg. 2 =2 'z ¥ bEEsH 8 = o= 2 3 8 £ 2 & = =zz = g 3 - T TR
HEIGHT F §3%gg & £ § R REEGEE B R OE % % 0§ F R BROE B @ & % B8 % 4 8 & ‘# E & % 9§
Grouw |2 % § § § 5§ & § £ F § & % % &% 3 ¢ & § & % &8 § § § ¥ g% & % E &8 £ £ § g§ °
o (77 gETYTT T T 7T ¢ Tiyif f ¢ E § [ § 1 § @y @ @ f @I rEW f Y17 1%
CURVE o = = I | ! . .
crement |l RS i R 38 {38 TS o Y
IGN STUDY ON TITLE | scae | pate | sHEETNO.
REPUBLIC OF PALAU THE BASIC DESIG Sch—'R ONTHE PROJECT JAPAN INTERNATIONAL Malakal Island Road and Malakel C H=1:2000 | MARCH
. - 313 N al auseway Sl
MINISTRY OF RESOURCES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND ACCESS ROAD COOPERATION AGENCY Plan and Prafite (34} veti 00 | 200 | RO




£YI BYA= 24250 PVI STA & 24267.400
. PUSTA® 24210 pyELEV=5380 PVIELEV= 5,360
200 PV 5TA® 24100 PVIELEV = 3410 AD.®.3025 AD.=-3762
PV ELEV = 2,600 AD. = 2.825 K=3822 Ke=3887
AD.2 078 . Ke 10619 sSMVE . ISmve
—lE0} K=3a7t0 10m UG
3cm VG % '% g g aﬁ g
120 2| w %ﬁ;ékjp gﬁém
B 2|8 | & "-3'.‘!533%'3'33':2
BT K AN AT S1ah
BO DAL | 5 c | 3 4| Of o W o W,
[ = |
w o A
40 Y i
00 I
GRADE lc.a}v{g ) ity ( § Wi o E)—'%—i
PROPOSED | = £ =g 8 8 § %928 2 = = 8§ 88 8 &g
HEIGHT 5 % Rg 3 & : 3 ¥ oz ¥ 4 5 I &
GROUND s g ] a 2 -1 2 2 3 2 a8 2 g
HEIGHT § 8 § & §8 § & % § 3 § § 3
= f 8% ¢ § § @@ &g 8 § ¢ § i
STATON 1% § £8 0§ -8 E 3% B & K R 2% 0§ @
gy o o e o ~ o NN ~No N o ~n ~NM ~ (]
Srevgr |t R B o SRR
) TITLE SCALE DATE SHEET NO.
REPUBLIC OF PALAU THE BASIC DESIGN SF-ngEY ON THE PROJECT JAPAN INTERNATIONAL Naranal i Road amd Mer 12000 | e
an 2lara: Lauseway =1
MINISTRY OF RESCQURCES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND AGCESS ROAD COOPERATION AGENCY Plan and Profe (44) vat: 4001 2004 RD-06




2.0
LOW POINT ELEV v 1615 HIGH POINT ELEV = 1,866 LOW POINT ELEV = 1,445
20.0 . LOWPOINT 5TA = D+11D HIGI-; F::g:ﬂ; ;;*2@0 LOWPOINT STA = 04500 pY
PELEV <1578 PuELEv= 1258 bAdabipod g
150 AD, T 0500 AD, =040 AD.=0.400
K * 100000 K= 150000 K= 150000
0m VG Efim VE- 50m VG
129 -
. 1t HE |8 ]k ik 2l
—=a = o AR AN 1A
4.0
= L — L 2 2 =
0.0 I-
. £A00% (,_ ;g\ @200 / % \ £200% / P \\ 0,200 g
e | T \*/ \*/ ™ \:/ \:
‘[rorose> | ¢ & &= EE: & 588 8§ F =83 & §8§°¢ s § ¥ £ £ § ¥&§ST ¥ $EE 5 ¢ £ 5 & & ®&@
HEIGHT 2 = 2 kg ? = 2 g 2 i 2 g 223 2 483 E = 2 = 2 2 2 i g b b . =2 2 2 3 2 Jad s
GRouno g B B g i 8 & & 3 3 & § 3 &8 g 3§ 4§ -2 8 § g % 3 8 3 3 8 g 3 & 8§ 3§ °¢=
HEIGHT 2 i = g g 2 2 . a 2 2 3 jad 2 2 = = 2 .HL bud % = ? b = = = = = 2z e a 2 2 2 =
g ¢ § §3f ¥ ©Tif 1§ I TT ¥ T¥¥ T YT ¥ ¥ § ¥ ¥ ¥§Y¥ § TIIYOTOl T 1 ©
STATION & g S g8 E 3 8 88 % g g g ; E §5§ 8 3§ 8§ &8 &8 g 3 5% 8§ §83 g g g 3 E g2
E g & F23F & i 3 3 g 2 &3 & 0§ 3 & & &z &5 i 3 £ 55 & & ¥ : : £
EESI\:’IENT = = L=§1E$41 L=5§£‘%§2 RL :%n%$n
e TITLE SCALE DATE SHEET NO.
REPUBLIC OF PALAU - THE BASIC DESIGN STUDY ON'THE PROJECT JAPAN INTERNATIONAL pYr— T
MINISTRY OF RESOURGES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND ACCESS ROAD . COOPERATION AGENCY Pl oo Hotaooo | MARCH | o7




.
pAarch £ ine

i
/|
\\
~

S 8 &
: 4 4 5 1 3
£ 2, D7y o iy ¥
‘b\ J,/ ‘%"-'% & vf? ‘%% & % ‘q"?
24.0
20.0
15TA o 0#708.625
WIELEV = 1,83)
150 AD, = 2.8
= K= 2i 042
==80m VG
j2.0
2z
3
-1 Sl
R 9
E uf
4.0
=_ﬁ__d
0.0
GRADE ( gw
PROPOSED ] 5 22
HEIGHT 2 5 3%
GROUND 58 o g
HEIGHT - oF ot
STATION % g B § g
CURVE 100,000
ELEMENT 'Bﬁl‘ﬁ'gﬁ
. TITLE SCALE DATE | SHEETNO.
REPUBLIC OF PALAU THE BASIC DESIGN .‘:—l‘.:'IgJR[JY ON THE PROJECT JAPAN INTERNATIONAL pravrm—" NAPSR B
MINISTRY OF RESOURCES AND DEVELOPMENT IMPROVEMENT OF INTERISLAND ACCESS ROAD COOPERATION AGENCY Plan and Profile (312) or oo | M RD-08




P

Land Slide Site 1: Approximately from STA, 0438510 STA, G+415

PLAN

SCALE 1:400

N

ju)

Laxd Slide Site 2: Appraximately from STA. 0+458 to STA. 0+468

Typical Cross Section for Land Slide Treatment  scaLe 1200
0+400
2 12
Nole: 1. Trace of Land Slide was obsenved In two locations of Malakat Island Road.
© Geolaxtile Reinforced Embankmant o Length of Slte 1 (s approximately 20 m from STA, 0+33%5 to STA. 0+415, and Site
\ Slope Rrolaciion 2 is approximately 10 m from STA. 0+458 10 STA. 0+468.
{Store: Vil 2. Contermeasures against this land slide would be as follaws:
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= = sliding face belween ariginal ground and existing £l malenial,
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« Provida slope proteclion of store masonny.
- Cenduct pavement worles.
. & 3. In order to finalize the appropriale itls prap lo cany out
Assumed Siding Fao;: the further Invastgation by the G lcal Expart In tha early me of detatled
o = design stage.
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RO PRERBE ANFLIZN, 0K 8 FNINEEB~OHRL2>TND, #£ 2-3 ITHIRER

j‘o

£2-3 ZETFTEIRKR(2003~2004 £ E)(USD)

2003 4F 2004 4
NG 102,380 129,000
PREE, AT 5,000 20,500
MEFFE B 3,000 3,000
HEVE (BN 500 1,000
Z DA, 20,200 4,000
) 131,080 157,500

BARERP-T
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2-1-4

2-1-5

BFEOEEE., LU F—DIEBER
T AR S CHERS SV IZ S R OEPRILEZ DNEIZ OV THERBLTZ,

®2-4 BHESEHEOEBIKR

FHEIBEICRE TLTWA, 727 Laa— N LIk ol 5 ER I
DG KRR B S 2 THY . AT e G I s oo B e
WV, FEEIT 10 5 USD Tha,

INTFHAS KT AT I
¥

HEITIE TL WD, KEEITEEFEDOT ATAE K OYLES
HETHY, AR R HUREDOBEIT, FHEEIZ05 7
USD Toh 5.,

am—/L KB S e AR -
PEARE G

L DFFEFHENZOWTIE, B ARIZHL /KB % « PEIR G O B 21T > TOA M I3
RBINooT,

BERSBEIHS LKERSRZUED B EE

B HI AT RS B0 AR SR EEHRN O _EOKIEE BRI DWW OR S m ORI A 7380

TIRNEE 25, BURERIZISUN T EMANC T30 3% 58T 0 BARPI72 5 L7, BEAF f sk 1 fik
HBRLET: 20 Euiﬂﬁlﬂbfb\é%@@ THOBE O THY | B B OIRIED LLEg 272k BT
HHZEND, RFEICKIFTTEEEIE NG DOLEZ D, L0 T, BEFEORRICHOW T YR
O, BUROEEMHTHIEEL  AFZEICID B/KEF OB R, WEOMLEMTENLOLEE
2%,
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6-d k¥ &

A position of repair work for distribution main
// for last 10 years

Arakabesan Tank',
(0.5MGM)_

| Ngerkesoal Tank

\

=<<F) Ngermid Booster

Station
(1.0MGM) | Ngermid Tank
S=_ (1.0MGM
M ¢
A Y ~ ——
€
N

Malakal Tank
(0.5

@
®

— — — — Distribution Main

LEGEND

Transmission Main

Reservoir/
Water Tank

Pumping Station

, e B 2-1 OR—)LM KB EDE QJW—/ O

I 2 T BB LU S B SR e Sy o

HENF
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2-2 TXKE
2-2-1 BEEFET/KEMEZDHEER

A —/WIND FKIE S AT AL, FEEL LY, PR D OHE S D15 KD 2R T2 43 ik
ZERFAL T D, KB BEANE S50 L . REIC TR i S TV D, am—)L 7T
A_YU | BEO= TN OFE XS IEAELZIEKIL, TAREEZBL T, ~ TV EDO~THL FK
ALERIS (JLERRE J) 3,800 m?/ A IZHEES AL, BRI IZ~ T /L B iAV Y 600 m (S CHEH S 4L
TWD, LOLRMD, BEFO FAMERFEFR 132 Lt L OWMERFE B AR RIS K OSREL TR, Bl
TEIIG KR DAREL D FERRSIL TODIRDLUCH D, BIE, MBEEE )% 2 {50 7,600 m*/ H IZHEE
L7 AL 2 % th T Y | 2004 FEHEOSERKAE BFRL TV,

BEAF D FAKE % D%<1E, KIENZLY 1978~80 FEEIZEZINT-LOTH D, 15/KOINE ST
VR HIPESRARIC D B ARGE T A REEE T REATRH L Cvd, BN FXEIZAY 37 km, FEEXH
1349 14.5 km SRS TS, B OFSHITIE, B AW FRMEICBWTRIETIZPVC 2 b
TWDHHLOD, FERTITER 200 mm L EOEKIZIBWTT ARANME R AL TEY, BIETH
RSN TWD XM RH D, L XKEICB W TR, X 72V EEE DL TND, F2, Bk
(ZLBLIR DR TG0 INNIZIEEE 47 7T B STV D, EE e F/KE MR OFLE 2OV T,
2-2 \ZRT,

£2-5 aO0—/LMOTKERER

VUL VEE 1,900 77 (2003 4F)

— BRI E 7,200 m®/ A (1994 4EI2B1T5 2010 4T HIfE)
3,800m*/ H

FH G K LR (72720, Jusipgnets 1k, BifE, LEERE /) 7,600 m®/ H OALEELY
HEER )

RUBR K Jif it e ~ 79V G G

BUE., BEAFD T/KE S AT AOBMEZ AL T2 &2, KE D=2 MIIVETH Th D,
BAMREERIICE T UV 7 LT 2 AT, EEIIICEE AR OERE, BB /1A 42 2% BHT 1994 Fo
AR ZLIMTEENZ DD T2, L0 C, BIEMEA T OBEEMisR (SR DR AT IC L0 BEAF
VAT DO FFORRE A E BRI D2 LN e 2D,

BARERP-10



T B B IRE R SR BEREE

2-2-2

FEMRBIRICEITHTKEMSK

RO FAKERER DS, AR RIERICRBESNTWDHIEITR 2-6 DEBVTHD, B, 74
T4 CW IZITBIED L ZA T KIEBIIIFELELRN,

F2-6 FEXNREBOLKER

AT AR TAZ7A4 CW 22X CW <ThV CW 2TV PN B
FRALHE e (km) 1.12 0.67 0.97 0.97 0.60
Wit F = - JEE 6 EEIS JE6
B & (mm) — 300 300 300 300
(=gt — DCIP DCIP AC DCIP
R Tk — # HEER HRER PR
B — 2001 — — —

Note, RCP: gkffizs 7V —RgE | AC: 7 AN ANE

INHOE iR ORIEICONW TR, ATIEICB W TCESNZRIEFEICA DY TRl
ELTEM, ~ T H NV HIRIZ BT B e i AL iob\fwki:é%%%ﬁﬁwﬁé XE STz, < IR
—IVREEFERLT2L A, v R — NV EE R OBEATICBN T, B OZEH | B X o h
Sfey Fo, VIOV TITRKET 1.2 m &f“z% &Mﬁ; SN, E5IC, CW XIS EAET S
TN =N A LT BRI VS —RX O TR E A S CODZEN RS,

TSR RIEHITIS T D FTAKEDREREL T, FERRHI TV BIZBW T BNEG KBTTRL
< IR VINBREK T DI E RS, SOOI = TV ESNTTEDIEARBUT DU THL
FICHEBY A ZIT 72, TOME, B TlE 4 » HIEERNC 1 ERELZEDZEThH- T2, W@F
ORERTITEKITFEL2NEDZETHD, ZOJFRIKIZOWT, 1994 0 F KB MR A H L &
[CEE R 7O TE BIRACICE DR 7 OEIEN EERFINEL TRRBNTND, ~Th
IVEBNIZIE 2 DDORTERHHD, WTHOR TG\ 7T 7 EIREL TOI BN
SNTWDHZEND, EAMICIIEITENEDEE R D,

7o, FEEICLDE =TV EBNIZ A TR 75 SPS-2 £TO B AN FXHEOUE T EE
j]#ﬁ%lf(b VBEDWIEDRD D, ZIUZOWTE, RHEICIVIE L2 E B2 R TR D M3
Nh5,

BARERP-11
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2-2-3

2-2-4

2-2-5

MR S UBEE R RS

HUE, 22—/ LN O FKE OFEEHERE B, BREIRE FORLERER T AETICEIVITHhh
TS, [FEBIE, BN A 3 A & FABIGH Y 11 A OFF 14 A DPFTRL T, AFHE
(B E MR Y E O T RER T, FAREARE ~O R, BB OMELR>T0D,
2004 DO P RISREEZ ANF LI, DK 8 FIINEHEB~DWI THD, K 2-TITHREZRT,

+:2-7 ZBETEIRR(2003~2004 FE[E) (Bifi: USD)

2003 4FJE 2004 4FJE
NG 40,140 49,000
PREE, AR 7,400 11,100
HERFE B 2,500 1,500
JeEVE (BB 0 0
ZDfh, 2,500 0
) 52,540 61,600

BFOEXRE., SO —DIERIEIR
A S CHERR S MUIZ 2RI T D LB Th D,

®2-8 TKEICELIBRFEOSEXE

~F VK ~Z IV ARAEG DYk, BEAF O T KB I TALBERE 23S (L
AILER Jii 5% = 3 TRY, BEMAFOMR O F#z2ah  WPREE )14 7,600 m*/H (2 5 H
2/ A ICHER LT LB 24t g v T b, F¥EEIT 3.5 B 7 USD Th
%)

an— L TAGE | FEITE T LTV, TR FENAIR T HOBRE LR B Ch
Ol EL 8 %o AFRE X HIRE OB, FERIL 5.3 5 USD Thb,

BERBUE IS TAKBRERZUED B EME

BEAFED FAEMERIZ BT, B E B G ICE L B2 2B TEN O LW D, 72771,
KB OEBER D, ~TH /L BPNE IR SN TS FRE DNERICHT FRE R R &R D A]
REME RS STV,

F2-9 FTREANDOERERET

BERRE CF:TES
B IRAE R (m) 390
& P& (mm) 300 450
(gt T AN AR PVC
Z)EL0/00) 2.3
FHLEEFR %R 0.013 0.010
it FHEJ) (m?/sec) 0.046 0.178
FHEE K& (m®/sec) 0.158

BARERP-12
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/ Malakal Sewer Treatment Plant

(under construction & rehabilitation)
3,500m3/day — 7,600m3/day

1

2-2 :u:l—)l»ﬁbl‘ﬁkiéﬁﬁ

RECEX

)
LEGEND

Gravity Main

— — — — Force Main

(@] Major Pump Station

@] Minor Pump Station

a Sewer Treatment
Plant

o

I 2 T BB LU S B SR e Sy o

HENF
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BREH

3.

3-1

3—X7 14 DLEERY
A—X VA DXBRELBHEERY

ZEDE 1990 AR D B B ERE D O
k—focékulﬂﬂil_/f:o

PRSI AL FEE AN QBB Z 1T QRS
15% (P6-28 73T 2020) 735, 5 4E SYDOINT FEEO LT 10 F15K 2 21

BFEAS @B OV TIRIRIA 3-2 2R,
2 ACW ~IHIVCW [T ATA CW (?%) .
7 PN H S5
BIfE H AQ & 9000 5 H 7000 & H 5000 & H 20000 5 H
i = 10% 16% 10% 10%
10 1% A8 @ i 18000 & H 14000 & H 10000 & H 40000 5 H

e MERERE O AT HERO IO HELRE S M ER IO AMiEE 1.0 L L7=5%
%cw& 2 B CU ISR A REL B 2 b, GEE DO BA E—H KA K S—
&_cté)

72720, BARIEZ 3.0m, BMIZ 0.6m EL7-556 . MEMREIE0.86 12720, T /L TIL 10 FEE DR

WRELLITERY I2 0 A TIHIRA LD,

NN _ _ &%)

22 ACW ~IH)L CW TAT4 CW g b
FEARZ BN & 2500 15 2500 =IRF 2500 A HE 2500 H
BRI B A 1 1.0 1.0 1.0 1.0
1R15 A Al 1 1.0 1.0 1.0 1.0
KA A 1 0.98 0.98 0.98 0.98
IRE SR IE 1.0 1.0 1.0 0.8
Al HEAR W & 2450 HHE 2450 HHE 2450 HHE 1960 H
F K HEAH 1 0.9 0.9 0.9 0.9
BR AT A B 2205 15 HF 2205 HHE 2205 15 1764 HHF
b 7% % 10% 16% 10% 10%
AT R A B 22000 & H 14000 & H 22000 & H 18000 & H
10 %A & 18000 & H 14000 & H 10000 & H 40000 & H
DAY 2 iR 2 B 2 HfR 3-4 HiH

BARERP-14
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BEREE

32 XNRBEHAEBRILOR

2003 Jan FHEZER 2003 Apr FFEZEK 2003 Nov FfHR

I2 A CW v — IR RITE 325 416 409
b REER B — R T 397 440 415
9—10% v — 7R U7 & 722 97% 856 824 94%
12,14 R BAT 4,268 4340
12,14 RfE]PEA T 3,879 4300
12,14 R B 3t 8,147 96% 8640 95%
~IHN CW B —JIEHITX 435 319 295
bR B — 7R TE 369 402 411
15—17% v — e 7 Rt 804 92% 721 706 92%
12,14 R BA T 2,320 4118
12,14 BRI PE1 T 2,912 4117
12,14 R BT 3 5,232 93% 8235 91%
L B VTR 1,180 890 780
[ B — P T 648 1028 953
9—10% v — I BT R 1,828 96% 1918 1733 83%
12,14 R BA T 9,744 10455
12,714 R AT 8,687 10513
12,714 IR B 3F 18,431 96% 20968 96%
TATACW B — IR TX 232 257 160
b REER R T 179 353 252
10-11% v — 7R T R 411 89% 610 412 90%
12,14 R BAT 1,948 2974
12,14 WRsfE]PEA T 1,910 26652
12,14 BB 3 3,858 92% 5626 89%

A NK R, Tl A s 35 AR A A

BARERP-15




XTI s D K e B
4. RIBEWELEE
4-1 IR—LAIRBEHRFELD
(FREBRDOXMRELGH> TV IRERDRIEREH 30 km&ARE)
S| W . W v | TR W
FHGEE | B i EKEN P Aga | SEEE i EAEN
1997 169 47 40 122 20 28 2 41 28
1998 129 25 22 104 23 32 0 34 27
1999 129 38 33 91 32 54 0 16 7
2000 267 58 21 209 35 47 0 82 36
2001 111 16 15 95 12 20 0 9 5
2002 293 88 38 205 41 51 1 29 13
2003 185 40 25 145 57 81 1 44 31
) 1,283 312 194 971 220 313 4 255 147
KEHHE 62% 23% 53%
Km 424 0 6 1.5 1 5 1
4-2 SEMDO—XV A TOEHEHEOEFLD
(CWODIERZH 3 km&iR3E)
S| W . W v | TN W
FHGE | ERS B EKEN FA B | A i EE
1997 22 18 18 4 1 9 1 8 7
1998 13 6 6 7 3 8 0 4 4
1999 12 10 10 2 0 5 0 2 2
2000 21 13 6 8 4 9 0 17 8
2001 6 5 5 1 1 1 0 1 1
2002 33 17 14 16 6 11 0 7 6
2003 5 4 4 1 0 2 1 2 2
7t 112 73 63 39 15 45 2 41 30
RFF 86% 38% 73%
Km 4% 5 3.5 3 2 1
4-3  W(a—XozAq)REHHK
R | E RS g H N W AEE | EEE (EEER N
HRF BHRE HRFY
Ngetmeduch 25 19 19 6 3 7 1 4 4
KB Brg CW 20 10 9 10 3 8 1 11 8
TA74 CW 45 29 28 16 6 15 2 15 12
Minato—bashi 15 12 12 3 1 11 0 6 6
~IH) CW 7 5 1 2 0 1 0 4 1
Toirechuir 15 9 6 3 8 0 3 3
~ZH/ CW 37 26 22 11 4 20 0 13 10
MeyunsCW PH 3 1 1 2 0 0 0 0 0
Meyuns CW 27 17 12 10 5 10 0 13 8
Meyuns CW 30 18 13 12 5 10 0 13 8
at 112 73 63 39 15 45 2 41 30

LRI A EEE (Ministry of Justice) L2 DAL A FHGLERATEBL - D,

BARERP-16
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5. FDRBAMRE

5_1 "j'\/j‘ﬂiu_,\gjﬁﬁﬁl:lﬁ

Ty hm@ ST T ; ~ 3
f L \ Yy i I S - e -

NS ;
'-: ) Atakebégang Island i

! 0~ '_"'!-\.,_\_‘_\_'_'_'_
e / o _/l}
A 7 A : ~l
= ( ,< 1. - Habitant of seagrasses is in
\ )4 / S| - Poor water quality | = by thiy
: _". D / - Piling up of sea water =
NN g, 2
) N E obtained
o ) oyl e the Wl
AN Fzsplotied dicg
\ - b =
: % \\ 2. - Habitant of seagrasses and e
sea cucumber g
- 6 £
13; ' 10;%
STATION %
17

11, 7
; : 16 M 13 *r&;_ 1=
i e Ul phdey 7 g [\ \
17 5 f 7 F /
17 17 L eniipegd -
PR * COCONUT « %
5. = Corals is inhabiting above at the \\ , REOQ " * MEDA

depth of 4 m. \ . Koror Island®
— Deposit area of wastes.

= ﬁ"‘k-}. H.‘:"' -

el

¥

% “Minato Bashi Bridge

oy ‘_.\,J.U

)

3. - Habitant area of corals
— No precious species
— Clam Farm
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5—2. FEREZRY T

[ r - .
Pocillopora damicornis Fungia sp.
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AT AR B IR S GE

BRE R
5—3. FEMEZEvI/O—T

Rhizophora sp.

Sonneraria alba
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6-1

6-2

O—X9 x4 DEEEE
FREFSRMAE L TIX 50 HERERDOEIN E R X R e BB L, 2— AT A& 5HE T 5,

AR EH AR TEIIIETE OB DA LRV RIS CFRR 11 ) &5,

(Technical Standards and Commentaries for Port and Harbor Facilities in Japan 1999)
BEREAKXDETE

ORI, WA, VB A, PR, SR A IR EHE A SR A RNE ARdIZ ko T
ZTOMBEERENETIND, FEMIIWEAEREL DT 2EELITHM DOZERR 2> THEEH 2
T 20%2<HEOTHYEE 2 BT it b,

DIRIXDEF TR VIR, KB EBREB L OZOEPNIE T SNIEHEOmO TIETHD,
YN R R ST EE A TRITIAMED S < S RAMAL < M PEDOREWEEEF T 5, 20
FRIADHEIEY 1 TR ST B LRIE T LAHEDS fIRE TH VIR E 232 1T THRN BRI ke L
THERET %0 4 [BIRHE T2 85 A R 48 A OO N R O i S 280D+ 2 DI L,

:Ini

Rime

=2 = A DR TR DTN DE 2 FIZIES W TRESILDD BRIFIEDOBL AN b) DF
Ezld,

T3tk i

a) WO F@EAEALLT, BilA— @A EIC B E T ORI HEL .
URFARLILNEIRESICRIGEE  $ R R 7R S S22 TR 5D
BELIETHLO

b)  HEEZIARLLT, FFARBIRELL B BTG <« DERIZLTHESIN DD T,
TICRB I =AY = A DR KEMEASEER 2 LIS B2 B IS TR
ZROIHETHHD CLIFHEEL, FFPA B B DR B

b)DEGE ., a— A7 2 A DRKiEIIR UL TRET S,

50 ARl N 2 R E T R I (DHT) EL TR A2,

FERE S D 60%% DHT (245, AFEL 37 AERIOZE D, 50 FEfERE er it E458
6.6m LIFEAEELT a— AT A FIHORKEEBIEIE 1.5m THYRIERERD, 16T, BRaHE
EZ 1.5m ERTET D,

H, = DHT +0.6 x DWH halal it
H,;: =R = AD KufiE (m)
DHT: BaAR (AGOA
DWH: XA R (m)

FRick-oTHEEENZa—AT oADK E 1L 50 FEMERER A< KBS THORE TIERH
%7 3.8~3.9m &%, 2L Bench Mark Level TlZ 2.25~2.35m &725, ZOE4A . BEfFD CW
ORI Em ST 1.8m THAHD T, 45~55cm R ETAHIEITRD, ZORELFIT. 3—RA 724D

BAREEIDP-20




T B B IRE R SR BEREE

6—2-1

6-2-2

i BT ST AT Ry P TRHIGT 20 DL D,

BB EAETDLE

o ) ) I Chart Datum Levell I Bench Mark Level I
W EFCH WD MINAL (M X : Chart
Datum) &8 5% 5 2L A K UE 5 (I
bench mark) IZIE35733 %, +2. 83 Design Tide +1. 28
o R X +2. 02 MHHW +0. 47

TORRIIARIDE) TDD, +1.55 WSL 0. 00 (Bench Mark)
(BA7:m)

0. 00 MLLW(Chart Datum) -1.55

6-1 /N\SHITEFTHHCEERKELDE R
BEt

1985 4E2 2003 40D K TN L OVKR SN 2 & eI D F2| T — X\ 2 S<SAE D I id T
MERNTA DORERIINIZ RO DHEFR 3-6 DEHIT/RD, (K 3-7 BHR) ZZ Tl 50 4 Rig7.(2.83m)
Lo TCREHIINLE 75, (IR ILHET 2.83-1.55=1.28m)

& 6-1  NFHITHITHHERFA

PRI 1 10 20 30 40 50
AR e % 90 95 97 98 98
25 (rv) - 1.52 1.73 1.84 1.92 1.98
Tt SR mm 2,722 2,772 2,799 2,818 2,831
Highest Tide
2900

y=237.97x +2360.5

2800 R2=0.9378 .
2700

PR
2600
2500 7“”“
2400 Y

2300 L L L
0.00 0.50 1.00 1.50 2.00

Tide(mm)

v

| ¢ Highest Tide — s (HighestTide)|

6-2 INSHIZHITHHEZRFGL (Weible 73 f1(k=2.0)I2KD)

BARERp-21



ST T B A R sxwE| 6

6-2-3 EREHHE

INTAE AT S 200 LA EO B2 E, SMRIEIEE L > TR EN TEY, T4 810 TR
L7z 13 mT | JE S DR 252 3728 DA G EAL | S BREMEIRE (U —7 =y 2) TREL ., Y
— 77Ty N lEAT OO TR TR T 5, L7230, S BR HEARE 7Y B SR DB 18 D5 2

RIZLTODT28 | M 28 C TR IRFOFTLE L&Y, 20— X7 = A DR EHEAT O % B 1T 3R KK
DIFEEEBTObDETD,

AFHA CUNEE LT 37 RO MR O RIEEINL 6.5 m THAD, W —T7 779 MIABLEZ M
T, T — X o A BT IZ B WO TKIENR-2 m DA . FORKREE X, 1.5 m &5, (FE
2 )

F®6-2 A—XVIARIEDHEHRKRE—2m DHEEDREHH

147 AREA 63
Ho SE S SW % NW N NE E Total
H1/3 0 -25 -22 -15 0 15 22 25 (Number)
2.5m 0
(%)
1.5m 8 982 | 2,218 | 1,320 | 1,716 | 3,508 20 9,772
(%) 0.02 2.14 4.83 2.87 3.74 7.64 0.04 21.28
0.5m | 4,158 | 3,752 | 2,928 | 2,092 | 1,630 | 1,744 | 7,522 | 12,330 36,156
(%) 9.05 8.17 6.38 4.55 3.55 3.80 16.38 | 26.85 78.72
Total | 4,158 | 3,760 | 3,910 | 4,310 | 2,950 | 3,460 | 11,030 | 12,350 45,928
(%) 9.05 8.19 8.51 9.38 6.42 7.53 | 24.02 | 26.89 100.00

6-3 FmEO;EAE
FHIT OIEABUIHE TORSSEEEL T 1:1.5 £7°5,
6-4 WEARBIUVUTREREMOMEEES

BN a5 oEEM ORI 2R DA O BRI ANV ARE W TRIESh S,

,.»-Lv,
(NI, YNy

e
W= r[—]33 W: #EA O/ NEE (ton), 0.4
K, (S.-1) cota e WEAOZEFHEARFEE R (ton/m?), 2.6

S,: WA DOWEKITKHTHELE, 2.6 x %—2.52

a: BE2KEEERT A (), cota=1.5
H1/3: #&t¥m (m), 1.5

KD: #7M BLOPEERICEI>TED D EM,
et CH OB E RN 10%LL FO%A 4.0

AL C, B A DT E R/ NE &1F 0.4ton &725,

—J7. FEAEMOEEEIIWELAERED 1/10 L95,

BARERIp-22
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6-5

6-6

6-7

BEHT

A=A = A DR ZVEIRN O IRFE T DT O E D LA E N $ 5, MRE D LOREHER A T IR
7, (X 3-8 Z /)

WEESFUTEEM OB
EAEROMEIHEABI O TEAMDLHRD, TNENORITIFROLIICHFTEND,

#®6-3 IEREFOHE

A TEA
&% 1 2
w/hERE (kg 400 40
J&/E (m) 0.6 0.3
FHE D A 1:1.5 1:1.5
J& DFR DT EAE (m) +0.15 +0.1

G T E

A TROEEWTEIT T RITRSD,

| +2.35 (Unit: m)
o +1.
T, T +1.
>

Existing }f* A MSL 0.0

Stone Masonry

Variable

X 6-3 {EHROFENE

BARAEFp-23
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1. IKIRIBEDELICHF S BEEE

TS D45 TR IR 2 _LF7-OM 803805, T ORERUEFIRO L HNERHEK T DL,
AT @ IR TKNLITHIEL TEB L W o070 TRYIAIZNEFRRORIBDE D,

B REREREE D 1 DB WA 3mm O H A EH-LTWDEWIMENRH D, _TA 20
TUE, v T NVHEDRAE 19 FROBNBLAGLS ) DY A OZbIFERo b, CEEE:
6-1 BR) > T, =RV A DKt id ORECHER EFHEEZELR, L LEIIICHINT
Ao EE=F —FTHIEITEELL,

Mean Sea Level

2000
1900
1800
1700
1600 A\ /S
1500 /\ A~ [/ \
1400 NS N \,/
1300
1200
1100
1000 - . . .
1980 1985 1990 1995 2000 2005

M.S.L(mm)

Year

K 7-1 NSHIZETHFEHELOBREEIE
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T B B IRLE R SR BREE

8 g YERIC DOV TOREER

~THVERD 2 EETOREEICL FIORTINTRRNP AV E L TLTODA, ZOH R
(Tmm— L & OB KL EE S5 FARE BB SI TOD720 CREUEEE & R T ok
RIAMELESNTND,

EZRN
W7 O T E AT, W oSS E BRI CTE RO — R — L LB E - L LTV 5,

(STA) 0+395~ 0+4150

(£X)# 20m >
(&) %9 2m
(P ) #em~10 He T

(STA) 0+458~ 0+468
(FX)# 10m

ol 4— (%)% 1m

(L TFE) F em~10 FtzoF

F7-, ZOERILANE, 15 KB GHEIR FHE TR REZBBE O - T3 Thiu TRy, B EHE
W2 — I ENT BV TWND, (81 CIP, Jifi T.; BlackMicro) DG H 2
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ST EHE G R SR BREH

{FREhs )
TETIT 2 DDOIREE LV RERTILI,
T 1: 190 - yL F i, BB O E 5 7t 0

RE 2 BB s B T REZRFH T O BFEAEL TV, (LRI RINCIHOTZ0ER L2 #EW
KIZEEHSN TODTe® | £ D A REMEABLEIE TIIA E TE2R0, )

ZOARTEDWT I IE LW HERR T 5728 | i [E % AL C il BIFR DO BRI 2 LA RR L7 . FEHH
HRETRCT R - HIRT IR E L T 522 LT, Tt X7 B/ BEEIRE 2
D RBEAE T _OITFE AL TN L7,

D 30 m @E7oik PR MA GG T 5I578 K& RT3 O3 AEL CODEA | B AR 7 o
B FTHAENEATDHILT THHR, ZNOOHGUIFH TIE AL,

2) JEE AR IA B ARBEO= L 7Y —MUBEEFT R RFL CQODDY, BB - AR RO,

3)  FAKAERSG ARG XA A 29 R0 Ik EE L T REEI e A LS,

Ll BUE THNENNR U T F EO T KBEHLR G E 1 PN D 58 A2 Z0 KB
T ARDBIEEDFF AL E L ATREMLII T E IR, ZOHA | BB UGETTH OBEH R 2 2 5 K
FTHY, TAKLBEGILRGE TR LT b DO LRI, ZD B TBIFITnA 5T LELT,

IREUUZDWTIIRD INTHREL T D,

AEHE (T~ TV B O IR S OB S LA £ LA - TR ST EHEE STLDIX T
BB, LI VE F B ITIHAR T-&oJih R m OB R A ~0 e L TRL EL TO DR
REMEANTRV Y, W EIZBEICIL P &2 FELLZD DY, ZDORSOITAECT LHEESNDIUR DL
(LT TETT AT REDIRETH L0, 5% NSO LB H 2l U3 A TOM Kz 51 & &Ll
THAEET 5280 HVISL LIS N D,

SHRAEL T, BUAEDSE RIS 165 M B2 HESE LS (353 X B GD D URMI B . L BORE Eb1
T 20 om FEEEAECIEE T A MM 1 LA AL, FARET 5,
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T B B IRE R SR

srpn| O

BE By DAL TEAL - 2RI DR TT R 2R E T DT DFRAEREL T FRED LR TTIEZ R
AT, RaM R D720 FEMIEREHTIE, AT OE TRIBED 2 Z &2 4 1w B 58 R P £ it
F D H TEAEMED O DT BIMPS A2 i § 0282 RE T D,

BU 2 PR % . BT O LIS 725 B I2iE, FORITRTIORAR =V 7 2 FE 15,

#8-1 HHRABEDAEE
AT DR TEZE B 3K H 1Y (LS

E AR FHAERG S HARE T | Bl 7 A KR TOIEARMFZATHE | EEREEY JE0 O 2R
B R A T D E s AT +EN 10 B | [, GEMRR NS T | WAEPLLE KO E

17 8 A FEEZ LR T D0 | A=A LEHR A I

Bl O - HUE D HEAR) | B35,
PRAERE TS
H2UR A BUEZRDBBINCNDEE | B /B % i D 5% 5 e
B A A=V 138 [ DEF U TITH il
% 1 i A:10m X2 4L B 138 s LA i oo Ak
HEDOLE B:15mx1 fL R DT I
=35m
KA}id A=Y :156m X5 Hi3 0 g D HULRIFR T | e BIERK :
2 (e NN 7)) H="75m 3 3 4L 60m X 80m=
AEDOLE TRERE T HL T T EEIER AT 2 FL 4,800m>
- 1HIKR X 60m

R KPR Lo % A frgR kL TiEE L
B RREOS A A 1E M
KEHA R RY | ZERET O FE KAt 3 T2 =M A D)
DOEE DX T IE TG THfAE

1A YERL,
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/T HDE T R T R BREE

9 BAFRE/ ML DX - fAEARE
(BRI AL DX Fe N - HlAEHRE)

-1 BREEXH - AE
INANARMEERE TTORE: AFERAZITTITRE
MBI - SCRFRE A~ DORANIRS MO IR — 0 T F Mo KOV B R A 2 oo HEE
B GRE: HIRRF OB D& IV,

PUERDWIE IS IFH RS SANERESR THDH . H B = 27U — b il D45 BEFR DO L
(Y780 x Wil “IRE—ACDOLRICID, AT DRI Az @I 5T HRR Ll

TR,
JEHHLE T L L L . HURD B K BT B — A AN B C O W G 1[ |
NRBEEAT o7, 7235, BEHEAT IR, EBET IS,
FRA |2 N RB I S [ 2 A [ ]
9-2 RS LAk (ER) THTOERA EEN
BRSO SR R, FEROED RS, el 5
- RREKEEEX, 0.06 EL77, . |
x9-1 {ERAD&EE
MRS
T ) i R Fo T 4
V(kN) 2,404.0 2,404.0 _ g
H(kN) 144.0 144.0 E: N
M(KN*m) 149.0 157.0
i% 7YY
Bed Rock §:
9-3 BEHER =

9-3-1 REMWE

WEL TN Da 7 —hRBLUMHE 2B BT, ARICKFFL Q0D EEZLND H Slliid AT
HL,

FEfFEEL T, S AV DR 7T —M24kN) 3 L OB (14kN) D B (A 3 38kN*3AS)H %
Bl

LEMRAERE RIT, R 9-2 D@V LRY | BAEDOHEIE R TR W LR RRATIT bz,
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T B B IRE R SR

9-3-2

®9-2 =HTEBREHR
K& i 7 1] K B 7 1)
(EM ) Gis ) (WEM ) Gis )]
A Zx 77 PNmax (kN) 839 < 1,036 1,022 < 1,036
5|4¥&& 77 Pnmin (kN) 839 < -201 656 < -201
HE OK OK
MAKEmERE

R = AR

R HNT T — A MAENEIL, HUES K Lm OFLE LD H RS oo 27—k 88 D1 S HE
%, HERREL T ESHEEZEEL, oHRISCTER 1 &2 AW CTEEM OIG B Z 1772
ST, FURIS JTIRAERERA TRITR T, RO GRS TOME O 73BN EmOH | FAIS
INTHRMENTHDHZEDN, fmthiToniz,

RS — A PRAME WU OK 1), TR IR THY , ZOHESy O 13,
P B2 ST AZ T ONDDMER THDHZ LD MRS TR, Wi /7 _EOREIZZR,

% 9-3 MAHEBREZRGRKMITE—AVMRESERR)
HRkE H U4 a7 —h B
HE 58T W14%119 5000psi, Dia28in.
#1lbar*4 t=1/4in.
faf B4y fH =R 31% 7% 62%
B ot cta cC cca ot ota
flg (ct)  (cta)
3 | e - 20< 15.6 -
(leR)
(0.13)
514 (pa) 97.7< 210.0 | 46.6 < 270.0 | 202.3< 210.0
() (0.46) 0.17) (0.96)
HIE OK OK OK
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ST EHE G R SR

BREH

T AP - i — A PR

HF B — AP AEMTEE, FT EEY 4.5 m ONLE EEE AN UWESD ELLH B2
—hOBE ARG E, HRRELL TR ESHFEZETEL , RIS CTER D2 RO T O
TIREZATI2 o7, WIS DR BA 3 9-4 (TR, FUEDB BT L To H BSR4y R

AR, RPN TS TS, FR TN,

D7) T H ARG - =27 ) — NS T /3 e MR TE DT LRSS LT,

®9-4 HMUAKERERRGEEREH

iy H ZUEH a7 —h kiik=s
i 5000psi
ARG T W14%119 pSt,
#11bar*4
faf 57 FH 2R 80% 20%
oC oca
t t
© ot (ot) (ota)
| JERE N /mm2
% FERE (/mn2) - 19< 15.6
! (HR)
”jh; 0.12)
N 2
GlEROm) | e 9100 | 22.6< 270.0
(He3R)
(0.89) (0.08)
HIE OK OK
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/XTI B T B ko i

10

10 fHEERETEER
10-1 SEHEH

10-1-1 EXREH

AEHEERRFI T, AASHTO CTReEHE R ML, MERB DT H AEHLE 2> D&l Z M 15 CTHufk & AT -

72

AASHTO O7 A7 7 /)L N

1. B s & OWE

v

/|

3. il RO EHEE

10-1

dE=u=
/IZ?EXI:I

AT T RO LRI CREEH AT,

2. IR O E

5. ZOMSEHOHKE

i

- A A B

6. BUERHEME G DA

7. BERSRF ) ORGE

8. MEMEDFHE |«

oy

Sl

e

10. MEELE DR E

9. Bt ERE DR E

A 4

11. SRR O R

13. KEiEEOYE

12. KEOVE N

AASHTO M7 RT7 LR A%

WEEGREEIE HEIEFE R (SN) EFFITH, FREDEEARADNDLRD S,

T AT 7V Nl APSI
logy, m
logyg Wig =Zg *S, +9.36*log;, (SN+1)-0.20+ T 2.32%log ) My -8.07
04+ ——"——
* (SN+1)5.19
) — Ml APSI
log, m
log,, Wig=Zg *S, +7.35*log,, (D+1)-0.06+ 16240000
+—
(D+ 1)8.46
1ok O * _
215.63*J[Do7s-—————
(Ec/k)ozs

ZOFEARRXTT, AASHTO D 10T S FEBRIE K TORIFE 2B R 2R EHIIC T Lo 8%

BRAThHD,
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ST EHE G R SR BREH

ZZIT —Wy HEFHHIIPI 0D 18Kip(=8.2t) a5 o iy i 3 168 [ %
—7x: 13 HEMEAR S (1B HE M M RISk s, MG Bl e 151X 75~95 D#iPH)
—So: BAROEHE(RZE (T2 AMEEEE I TE F 0.45, MM TIZ 0.35 &1
%)
—D: gL Y—h AT TR
—MR: BIR L) = MEE = CBRx(75073000)=CBRx1500

— /IPSI: MR OIS Ty
(] : I : Po=4.2 &l : Pt=2.5 &3 5& Po—Pt=1.7)

—S’c: a7 ) — Ml Wr%R 2 (PSI) 578psi (2 Design Guide page—1-5)
—J: DaA MO BEARERR (R 2.6 725 3.0 L975)

—Cd: BERE (R 2505 1.0 275)

—Ec: 27— MR ER (PST) =57,000% (I AE3R E)*°  (plT-16)
—k: B h SR 1A% (PSI) 300 & (P-11-39 Fig3.3.)

FEEARX T, SN ZEFERODLZENHKARN-D BT FLNRHESH TNV, ZO IS
WS THRAEFIKEE, BAEAH &I EH LXMERH S,

FITUL T O EHE TITEALE Excel D Goal Seek HEREA FIV V-0 U EHEIZXOEHL -,
10-1-2 #EFHAR

7o VR O R R T, T S ) %= 10-1
(28D, 10 FF~50 FFELEAEL *EL“@%&

AASHTO IZ &2 HTEARS

A BT FEAT H T (4F)

RIEEDZ\OETTNER  30-50
HDFEIT AASHTO DOFEYERRAT #2771, AZ DS\ LTI B 20-50
B/ 7\ Ve E R 15-25

A1
BT CITT AT 7 VNG, 2o o) —NlidE Al E OV 7R WIS RLE 10-20

EBIZ 10 FaAFRELL TS,

IR &30 LA AV N SSTT eS| MERFE BEE F DG K, fﬁﬁﬁ?'ﬁ DOREFFEBE - HHE (2D
SZBEEPRESNDT00 EEBRERIZE R R

et 2 R L2552, TOROER RO, LU I @ EOZ L, HEFD
BERETRLBTCNEZNDY | EYRBGH NN L 2D R 2 H 45,

10 AR GEUTA OGS, 20 F2 it REUT-RFH 2 LB L7254 B0 SN X 10~15% CL
DR | RRICERRRIE S, THATHIGE Tl mﬂﬁﬂﬂﬂ;ﬁﬁ‘i%ﬁﬁ%ﬁémﬁiu\75> FP104E
TREIL, BEHBR OB TEBIEEL, 5~10 FRERBEBEA — L AE{THORT—Ta L AT 7

Y LES— R TH D,

AFHECIE, BREHEHEIFREL T 10 2525,
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10

10-1-3 APSI: t A IEHDIETH

AASHTO D EERTORE D —-27 PSI (Pavement Service Index i f1EFEED) OB A THY, TED
I BUES WV HD,

#=10-2 PSIDOHUEE S

PSI
N 5.0
. 4.5 (il B 22
FIRGR LRI P, 12 (k)
3.0 (A= /"= AZATHERFH)
BB RS P, 2.5 TEDIEOIENHRIT S
2.0 (#3-3 M)
&/ 0

HARKDOL 73D E91Z AASHTO Tid, #IHIHAMEIE S P,=4.2 O 3R E K A& Rt AR E
P =1.5 2725 FTHEBR L=, PIZOWTIE, Falr e om ElcfEv 4.5 28 H 32528520
DN, ARFHE OISR VEE ORISR EE 2 4.2 L5,

HERIBEFAPEFEEL PAZ OV TR D A2 OBMEE, TROIDICELDLNTND,

#10-3 REHAMES PSI

R BEHIPEFE B P, HHTERVWERHLE— ka2 —F—DFIE

3.0 12%
2.5 55%
2.0 85%

AFHE TR MRS L T P=2.5 2R L. APSI=4.2—2.5=1.7 £ 3%,

felo

10-1-4 BEH5E

[k BAEsc T, 2B E AR RS, WIFEE 800 5 H~104EH 1600 B HELCEEH44BH
BLHRET D, flifif BT 18Kips=8.2 h Ml E MR ET 5,

10-1-5 BREARXZFHDERE
B AR s, 3% EF CBR I, 10 HREL  LAR 2 RSl 3EsR 52179,
10-1-6 TDEHDHTE

AASHTO OFFEERREHETIZ, DL EOMIZEREE R, BEAKSM:, BHEMESEAROAZEBNLETHD,
AASHTO DBk 872231 S0 i TARAF A% FEE DINR T DI ERS L TVLD 3, R
AN BT E DI 5D AASHTO OAERRITAME Tl s PL P A5,
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10

10-1-7 IREBEEH

IBEELHEI D2 DEHZ LR FE[ET 5, /FR 3200mm OFEFN B EFEHEIR 25-30 FELBEIITIT
FEEE 2D,

10-1-8 HEKEH

SRR R IR O PRI IIRED B 25 A 8 O MEREIXHEL T, AASHTO TIEZEENLHE
LW G ORI OBRBEE ET D720 AR mME B 2 T D03, REFHECIIEi 2N 724
IR ENG A fe i LD 25% HEACIRREBIZ R AFDI5G Ll Tm=1.00 £720 | FeBx DYEEEE L 72
TR~ b,

Fz10-5 HEKZRE

SHEEAE S D BUACIRRE I UT WV E K B L~V TR BB SNA IR 0 5 4y

HEKDOE 1%LLT 1~5% 5~25% 25%LJL
1B 1.4071.35 1.3571.30 1.3071.20 1.20
B 1.3571.25 1.2571.15 1.1571.00 1.00
i 1.2571.15 1.1571.05 1.0070.80 0.80
R 1.1571.05 1.0570.80 0.8070.60 0.60
L 1.0570.95 0.9570.75 0.7570.40 0.40

10-1-9 Z {EREMEZREL

FRE2E A EED | AR AT D REIEDOH L T HIL W | T | BRI L TRl
DT DR TH D,

FEAKUTH OO TO DR HEMERREL Z, & (R HEMEMESR RODEIT FREDII7Z2BARICH D,

Fz10-6 (SR Z: L. EEMEE RGWEDER

R 99.9 99 98 97 96 95 93 90 85 80 70 60

50

ZR -3.090 -2.327 -2.054 -1.881 -1.751 -1.645 -1.476 -1.282 -1.037 -0.841 -0.524 -0.253 -0.000

ZIZIEHEE R OHESEEIL, TREOLINT2->TND,

#+10-7 (SHEE R DO#EREE

I B - v S S ERRRE EHOE Hh 78
AR 85-99.9 80-99 80-95 50-80
Hu S 80-99.9 75-95 75-95 50-80

AREHHE T, BE RIS R=85%., ZR=-1.037 L9°5,

BARERp-34
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10

10-1-10 So: A NDIZHERE
FRAEZOBRFE AN ERSGAZLDTHOLL T FROIIREIN RSN TS,
ARG T, 0.45 (7 A7 7V ML) & 0.35 (7)) —Maids) 28 95,

#10-8 2IZERES,

T AT 7V Nk L) — M
FERAZEE DB BIN T E 0. 44 0. 34
FERAZ B B B B TR NG A 0. 49 0. 39
B O EE GO Lx 0. 45 0. 35

10-1-11 #EHEE

AASHTO OEHHEERFHAD R R ORISR, B, RBMEIO TN Zh oI EZL )=
UMRETROFE T HIEITH DA, HEAR TRV D PRI ORIV DL Y = ME
L, s IR I RESEESNDL O T, U RBUEE L DI ITEIIRE T 2L
ETHD,

ARREFTIEL IR, Bl RIFOL VY= MEE My, BRI a 2 T RO IIIRE T D,

£10-9 HEZBRBOLDYIVMEHB MR, BREH a

IR T e A b JE A As B EAULER k@ (Tray)  FE@vr)-h)
f&1E CBR f&EIE CBR s TN VIR TE
\ . . VLT 280kg/cm?
PRk SRAE 30%EAE 80%LA L ! 3ggﬁgiig 3 400g0/;$
PI=6.0%2L T PI=4.0%LL F 500kg L1 I
. CBR
IEA 21,000 98,000 57,000xF "
WM, go o (CBRx700)  (CBRx350) 280,000 400,000 3.6x10°
A A A A
7 K 3 2 1 1
T2 0.08 0.14 0.35 0.42
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10

ST T e T B 3 7 EARGE
10-1-12 REEBEDFEED
LU EORFIOFER, FHREICHI-VRE T REE B 2T LR DIINT2D,
£10-10 EHELFERIIBEOHRIER
i 3 2500 FEM R I
AR O E 10 4 ®)
B Al = O R E
A3 38 R D SR HEE
FX A B HEE 10 #[#CHI 440 J7H 500-700 J5 ik (3)
B IR SR R E 10 (4)
OSSO E Zp [EHEMAREL =—1.037 )
(IFEEEELTHD) So: EROEHER A =0.45(As)+0.35(C)
MR: B 012V = ME$#=15,000psi ®)
PSP RO T3 =1.7
B BRI TR 0.08  21,000psi (7
JESHARLLREL BOREAERS 0.14  28,000psi
LIV MRS 22 TERLERSARAS 0.35 280,000psi
FTAz 042 400,000psi
2 7Y —h 3,600,000 psi
10-2 WEBREOETE
YL EDOGME AR, FHE LR R TRiornTd,
#z10-11 WEBSEHEER
Asphalt
AT —4 CBR 10 10 10
Bl T 10 10 10
H e LIIIEq 5,000,000 | 6,000,000 | 7000000
7R -1.037 -1.037 -1.037
SO 0.45 0.45 0.45
dPSI 1.7 1.7 1.7
BEEDL Y = MR Mr 15,000 15,000 15,000
GoalSeek £t=UA 7121 5,000,000 | 6,000,000 | 7,000,000
ElrsEskL SN 3.3 3.4 3.5
D(inch) 7.9 8.2 8.4
Ta A5 20.2 20.8 21.3
FB 10.0 10.0 10.0
ik 30.5 32.3 33.9
=10"(Zr*S0+9.36%LOG(Sn+1)-0.2
+([LOG(dPSI/2.7)/(0.4+1094/(Sn+1)"5.19))+2.32%LOG(Mr)-8.07)
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10

£10-12 QEIVHY—LEHESE
Concrete
ANNT—% CBR 10 10 10
ax a1 [ R 10 10 10
ERC e 5,000,000 | 6,000,000 | 7,000,000
7R -1.037 -1.037 -1.037
S0 0.35 0.35 0.35
dPSI 1.70 1.70 1.70
BIKOLVY = MR k 300 300 300
S’c 578 578 578
i 3.0 3.0 3.0
Cd 1.00 1.00 1.00 JE A R
Ec 3,600,000 | 3,600,000 | 3,600,000 280 4060
GoalSeek XA J1 v 5,000,000 | 6,000,000 | 7,000,000 kg/cm2 psi
ElrSEL L D 8.7 9.0 9.3
CM /e 22.2 22.9 23.5
=10"(Zr*So+7.35%LOG(D+1)-0.06+(LOG(k/3)/(1+1.624/(D+1)"8.46))

+(4.22-0.32%2.5)%LLOG((S cxCd*(D"0.75-1.132))/(215.63%J*((D"0.75)-(18.42/((Ec/k) 0.25)))))

10-3 ERBRE

T AT 7IVNREE DA B/ NERRIEIT 10 emEENTERY, KO oL@kl L < £Eg T A7
7V N k@/\7/1%%7_7‘£7)§%ﬁ%&bfb\< AREETIX, 22—V AT 5T ET, Z0E
FEWSDEHEESND, 2% 15 cn D0 2 JBIZEF 30 cnD KA AR ETL

1F CBR 134 K% EALER
77

A7) —MElEED
P b)) & X 0ITiREHT5, EERIT

CBR10 D¥EIETIX 15 em& SN TWAHDT(CBR=80]) ., 2N aHH T2 L2 LT,

10-4 LA ba2H)— e

a7V —MIEARIE— R E L TR T 2004 FL W, 208
1IX A= (ImfE) W4 I— B {35,
FREAE B #, @5 300~350m kg, Blba— X0 oA i 1 f

SrEC 3L, B aoRekisix D13 BIEEih% 3 AL H 5,
a7 —MEN TR EE 40~45kg/cm?, A7 7 5~8cm DHDET A,

WA B AR AT BRI D SR AR B A A T C 20 ke /em 2 LA b (B A2
IR D HHF IR E D RN OV EE 2R DM, A AT
FrOREE S BR L QU asd | a7 — M 2 FRE S Td CBR JEIZEAHDELT,

B TIE BiX 4.8mE7e s, £7-5E H #e

AT B LT 5708, BI O &IR 22
DY iib‘ RMEEE 2 BT D, BUIHE B #11X, 8SmiglL, AUy IR —2H e I—H T 5,
32miZ 1 EFTI3FTHIABIE, ZOMITh v — B L35, 2V 73— 4.8milE T 12 KAND,
i BIJ(‘:Lff%f%&f%%ﬁ?ﬁf%ﬁ%%ﬂ%u\6 PO I, 3 ke/m* (6 mmBIE) ELEHEMNDS 1/3 D
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/XTI B T B ks i

10-5

10-6

EHEEDRE

AR DRI ST G RN T2 IR LS iE T FREndoic 12,

10

& 10-13 HHEE GREHAM 1045 CBR=10 18kips 5~7H /7HH)
e RLAR SR BRtE
%1 AsB5cemt+5cm 30cm 40cm
w2 Con25cm 15cm 40cm

T AT 7V NEE (B 22) a7V —MEE(CR )

A i 2x5em
A 2 25 em
i ————————————,
e #EAR: 2x15 e ool R 15 en
K CBR>10 &K CBR>10
(%) BAOHEEZEWMTOERRESS ‘ .
=104 HEZHOERRESY
SRS G, S FRROKRTNE 1 H 1 HImY
Elii = N ==
. . ARBEOX Sy KAEASEE(R/B -1 J51h)
DO BEEHEEL, £RITRT Koy CThilidk -
e AT L 100 A
REH AT, A 100 LL_"250 F<iis
B 250 LL E71,000 A
C 1,000 LA F~3,000 A
D 3,000 LA I

ZIICKIE ORI EIL b Mo EREL L TE
Z TWADT, AASHTO @ ESAL 238 & (18Kips=8.2 h 8l ) LT FEed Iolc B s,

—

22=A4t 5x2=10t

ARE R B O B B2 A DINRETHE(EE 14 b)), H
AROKBED 1 HY400 BSAL HEHUIL (Rl 4/8.2) '+ (i
10/8.2)* =0.0566+2.2118=2.27, T2 b 2.3 L7250 T,
BT © X Ay & KA HLAZ il B E 800,72.3~1600,72.23 =
400~700 5 CHY, B BT Y T2,
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T o T B 3 7 sorpert| 11

11 g & RETRRGRE ISR D < KRR ERE

BREETTR DO R R &2 RO PR G Z1TH,
B EE TR A O B E IR EIN A ERR (1983 4F)
I LA (1/25,000) 2 FHV N,

#11-1 PR 1t e 30 T A

e g WA (m2)
15,700
55,100
42,000
72,400
3,800
75,800

mmoO O w >

BT SO H R E XA B ROZ

iy

60 :"‘?
0= _.Cl-a ~ T M N
3.6x10
ZZT, Q : /K7 (m3/sec)
c it AR
[ TEEERFRI N OB RIRE (mm/h)
a : /K HIFE (m?)
R B (O L S M 2 T DR T A D 5 #1122 HRHCE
IZED D, GEM T Pk THad, (1) B AE Vitdk 4 iR ORI MR E C
i) A RO R 0.4
B (g S 7 R 0.3
P EERE (6 min) IR KD HEAKEE ~IEA T C i 0.2
HETORMARFRCL)E, PEK 2 F i S D (L1 Hh 0.2
K ETET B FRMEDEY 725, AR E L1 H (%) 0.2
IZLLF D Kervy X CRIET S, P (L1, — 0S4 0.2
5 o T ST 4 FEARER (min)
d
4 ={§X3~28‘L‘$} L ki SnboiE R (m)

ng o R
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