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Appendix 2. Survey Schedule
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Appendix 3.  List of Party Concerned in the Recipient Country



List of Party Concerned in the Recipient Country (Filed Survey)
(April 3, 2000 to May 17, 2000)

Embassy if Japan in Mongolia

JICA Mongolia Office

Ministry of Infrastructure and

Development(MOID)

Mongolian Railway(MR)

Ministry of External

Relation(MOER)

Ministry of Finance(MOF)
Ministry of Nature and the
Environment(MONE)

JICA Expert

Marokimi Hanada
Kouji Fukazawa
Hiroshi Fujimoto

Kenji Matumoto
Keizou Egawa
Mr. M. Ganzorig

Mr. B. Batjav

Mzr. S. Jamts

Mr. B. Rash
Mr. J. Nyamaa

Mr. N. Batmunkh
Mr. G. Vandandagva
Mr.Yu. Nyamjargal

Mr.Zorigsayhan

Mr.Ch. Erdenedalai
Mr. Norvoo

Mr. Dagvagonchig
Mr. Altangerel
Mrs.Yumchinsuren
Mr.D.Sukhtumur

Mr.Arslan
Mr.Janchiv

Mr.P.Bat-Erdene
Mrs.Altanchimeg

Mr. D. Davaasambuu

Mr. D. Chimeddagva
Mr. B. Ganbaatar

Ms. D. Sodnom
Ms. L. Dolgormaa

Keiji Fujimura
Yasushi Fujimoto
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Ambassador plenipotentiary
First Secretary
Third Secretary

Resident Representative
Councilor
Senior clerk

Director General of Policy
Implementation &
Coodination Dept.

Senior Officer

President

Chief Engineer of Mongolian
Railway

Vice-president

Director of Track Dept.

Chief engineer of Track
Dept.

Senior engineer of Track
Dept.

Senior engineer of Bridge
Track Facilities Dept.

Track Facilities Dept.
Locomotive Dept

Housing Section

Director of Signal&Telecom
Dept.

Financial Dept.

Passenger Transport Dept.
Fright Transport Dept.
Housing Dept.

Assistant Director of Foregin
Trade and Economic
Cooperation Dept.

Director of Treasury Dept.

Section chief of Association
cooperation

Senior engineer

Senior engineer

Expert
Expert



Ulaanbaatar City
Major Working Unit

US ERDENE Co.
GEOTECH CO.LTD

TSN
(Survey Company)

SAN-INDUSTRIAL Co.,Ltd
(Concrete Plant)

Mr. Munkhjargal

Mr. Myagmar

Mr. S. Doljin

Mr. M. Myagmarjav
Mr. Lhanasuren
Mr. Hattoriventu

Mr. D. Dorjpurev

Expert

President

Dire

Senior engineer
Senior engineer
Senior engineer

President

List of Party Concerned in the Recipient Country (Draft Final Report Explanation)

(July 31, 2000 to August 11, 2000)

Embassy if Japan in Mongolia

JICA Mongolia Office

Ministry of Infrastructure and

Development(MOID)

Mongolian Railway(MR)

Ministry of External
Relation(MOER)

Marokimi Hanada
Kouji Fukazawa
Hiroshi Fujimoto
Kenji Matumoto
Tetsuo Amagai
Mr. M. Ganzorig

Mr. R. Bud

Mr. S. Munkhtuya

Mr. B. Rash
Mr. J. Nyamaa

Mr. G. Vandandagva
Mr. Uurdmandakh
Mr.Yu. Nyamjargal

Mr.Ch. Erdenedalai

Mr. Munkhbat

Mzr. D. Davaasambuu

Ambassador plenipotentiary
First Secretary
Third Secretary

Resident Representative
Councilor
Senior clerk

Director General
Department of Strategic
Planning and Integrated
Policy

Senior Officer

President

Chief Engineer of Mongolian
Railway

Vice-president

Director of Track Dept.

Chief engineer of Track
Dept.

Senior engineer of Track
Dept.

Director of Foreign Trade
and Economic Cooperation
Dept.

Assistant Director of Foreign
Trade and Economic
Cooperation Dept.



Ministry of Finance(MOF)

Ministry of Nature and the
Environment(MONE)

JICA Expert

Mr. Munkhbat
Mr. L. Dashdorj
Mzr. Enkhbayar
Mr. B. Batjargar
Mr. B. Ganbaatar

Ms. D. Sodnom
Ms. L. Dolgormaa

Keiji Fujimura

State Secretary of MOF
Head, Physical Policy Dept.
Assistance physical Policy
Dept.

Assistance Physical Policy
Dept.

Section chief of Association
cooperation

Senior engineer

Senior engineer

Expert



Appendix 4. Minutes of Discussion



MINUTES OF DISCUSSIONS
ON BASIC DESIGN STUDY
ON THE RAILWAY REHABILITATION PROJECT
IN MONGOLIA

In response to a request from the Government of Mongolia, the Government of Japan
decided to conduct a Basic Design Study on the Railway Rehabilitation Project (hereinafter referred
to as "the Project") and entrusted the study to the Japan International Cooperation Agency
(hereinafter referred to as "JICA").

JICA dispatched to Mongolia the Basic Design Study Team (hereinafter referred to as
"the Team"), which is headed by Mr. Goro Sakai, Deputy Director, Office of Technical Cooperation
and Examination, Grant Aid Management Department, JICA, and is scheduled to stay in the country
from April 4 to May 16, 2000.

The Team held discussions with the officials concerned of the Government of Mongolia
and conducted a field survey at the study area.

In the course of discussions and field survey, both parties confirmed the main items

described on the attached sheets. The Team will proceed with further works and prepare the Basic
Design Study Report.

Ulaanbaatar, April 13, 2000

7/
RE T -

Goro SAKAI Jigind NYAMAA
Leader, Chief Engineer,
Basic Design Study Team, Mongolian Railway
JICA
4 R,( fé( «L (4 /">/
Bat-khuyag BATJAV Dalrai DAVAASAMBUU
Director General, Deputy Director,
Policy Implementatlon & Coordination Dept. Foreign Trade & Economic Cooperation Dept.
Ministry of Infrastructure Development Ministry of External Relations

t// %W/%

Khandsuren P SUREN
Director Genergk,
State Treasury Department,

Ministry of Finance




ATTACHMENT

1. Objective

The objective of the Project is to improve the efficiency of the railway transport by rehabilitating
their physical facilities for increased demands in both intemational and domestic transportation.

2. Project Area

The Project area is from northem border station of Sukhbaatar to Bayan station as shown in
ANNEX-1.

3. Responsible and Implementing Agency
The Responsible Agency of the Project is the Ministry of Infrastructure Development.
The Implementing Agency of the Project is the Mongolian Railway.

4. ltems requested by the Govemment of Mongolia
After discussions with the Team, the following items shown in ANNEX-2 were finally requested by

Mongolian side. JICA will assess appropriateness of the request and will recommend to the Govemment
of Japan for approval.

5. Japan's Grant Aid Scheme

(1) Mongolian side understands the Japan's Grant Aid Scheme explained by the Team, as described in
ANNEX-3.

(2  Mongolian side will take necessary measures, as described in ANNEX-4 for smooth
implementation of the Project, as a condition for the Japanese Grant Aid to be implemented.

6. Schedule of the Study
(1) The consultants will proceed with further studies in Mongolia until May 16, 2000.

(@)  JICA will prepare the draft report in English and dispatch a team in order to explain its contents in
the end of July 2000.

(3)  In case that the contents of the report are accepted in principle by the Govemment of Mongolia,
JICA will complete the final report and send it to the Govemment of Mongolia by November 2000.

7. Other Relevant Issues
(1) Both sides confimmed that the Mongolian Railway should not be privatized in the future.
(2)  Mongolian side shall ensure enough budget and personnel to operate and maintain the facilities after

the completion of the Project.
(8)  Mongolian side shall submit answers to the questionnaire which the Team handed to the Mongolian
side by May 15, 2000, <Y

B
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The Mongolian Railway has agreed to provide an inspection train and necessary number of
counterpart personnel to the Team during the period of their studies.

Mongolian side promised to exempt Japanese juridical and physical nationals engaged in the Project
from customs duties, intemal taxes including VAT, and other physical levies which may be
imposed in Mongolia regarding the supply of products and services under the verified contracts.



ANNEX -1
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ANNEX -2

ITEMS REQUESTED BY THE GOVERNMENT OF MONGOLIA

As a consequence of the discussions with the Team, the following items were finally

requested by Mongolian side.

1. Mongolian side acknowledged that for the smooth implementation of the project the exchange
of opinions and effective coordination of the all concerned governmental agencies and bodies

are very important.

2. In order to ensure the safe and reliable train operation and to prevent from natural disasters,
MR necessitates urgently the rehabilitation of the 101 locations mentioned in the Project

Application by the work items following the table below.

No. Work Items Number of Locations

1. | River Bank Revetment (including Groyne) 8

2. | Railway Track Re-Alignment 1

3. | Slope Stability 20

4. | Bridge Rehabilitation 11

5. | Drain Improvement 59

6. | Provision of Drainage Facilities in Sukhbaatar Station 1

7.

River Widening near Railway Bridge

1

Total:

101 Iocations

3. Transfer of the up-to-date technology and know-how on the construction work under the train
operation along the "life-line" of Mongolian people.

4. Mongolian side requested the counterpart training in Japan concerning railway substructure

maintenance and management.

o

o
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ANNEX -3

Japan's Grant Aid Program

1. Japan's Grant Aid Procedures

(1)  The Japan's Grant Aid is executed by the following procedures.

. Application (request made by a recipient country)

. Study (Preparatory Study / Basic Design Study conducted by JICA)

. Appraisal & Approval (Appraisal by the Government of Japan and Approval by the
Cabinet of Japan)

. Determination of Implementation (Exchange of Notes between the Governments of
Japan and the recipient country)

. Implementation (Implementation of the Project)

(2) Firstly, an application or a request for a Project submitted by the recipient country is examined
by the Government of Japan (the Ministry of Foreign Affairs) to determine whether or not it is
suitable for Japan's Grant Aid. If the request is deemed appropriate, the Government of J apan
entrusts a study on the request to JICA (Japan International Cooperation Agency).

Secondly, JICA conducts the study (Basic Design Study), using a Japanese consulting
firm(s). If the background and objective of the requested project are not clear, a Preparatory
Study is conducted prior to a Basic Design Study.

Thirdly, the Government of Japan appraises the Project to see whether or not the Project is
suitable for Japan's Grant Aid Program, based on the Basic Design Study report prepared by
JICA and the results are then submitted for approval by the Cabinet.

Fourthly, the project approved by the Cabinet becomes official when pledges by the Exchange
of Notes signed by the both Governments.

Finally, for the implementation of the Project, JICA assists the recipient country in preparing_ /
contracts and so on. Z‘/

A-13 0t
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2. Basic Design Study

(1)  Contents of the Study

The purpose of the Study (Preparatory Study / Basic Design Study) conducted on a
Project requested by JICA is to provide a basic document necessary for appraisal of the
Project by the Japanese Government. The contents of the Study are as follows:

(@) to confirm background, objectives, benefits of the Project and also institutional

capacity of agencies concerned of the recipient country necessary for Project
implementation;

(b) to evaluate appropriateness of the Project for the Grand Aid Scheme from a
technical, social and economical point of view;

(c)  to confirm items agreed on by both parties concerning the basic concept of the
Project;

(d) to prepare a basic design of the Project;
(¢)  toestimate cost involved in the Project.

The contents of the original request are not necessarily approved in their initial form as
the contents of the Grant Aid Project. The Basic Design of the Project is confirmed
considering the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
Wwhatever measures are necessary to ensure its self-reliance in the implementation of the
Project. Such measures must be guaranteed even though they may fall outside of the
jurisdiction of the organization in the recipient country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of the
recipient country through the Minutes of Discussions.

(2) Selecting (a) Consulting Firm(s)

For smooth implementation of the study, JICA uses (a) consulting firm(s) registered.
JICA selects (a) firm(s) through proposals submitted by firms which are interested. The /%

J %
A-14 AW



(1)

@

G)

4)

firm(s) selected carry(ies) out a Basic Design Study and write(s) a report, based upon terms of
reference made by JICA.

The consulting firm(s) used for the study is(are) recommended by JICA to a recipient
country after Exchange of Notes, in order to maintain technical consistency.

Japan's Grant Aid Scheme

What is Grant Aid?

The Grant Aid provides a recipient country with non-reimbursable funds needed to
procure facilities, equipment and services for economic and social development of the country
under the following principles in accordance with relevant laws and regulations of Japan. The
Grant Aid is not in a form of donation as such.

Exchange of Notes (E/N)

The Japan's Grant Aid is extended in accordance with the Exchange of Notes by both
Governments, in which the objectives of the Project, period of execution, conditions and
amount of the Grant Aid, etc., are confirmed.

"The period of the Grant Aid" means Japanese single fiscal year which the Cabinet approves
the Project for. Within the fiscal year, all procedure such as Exchange of Notes, concluding
contracts with (a) consulting firm(s) and (a) contractor(s) and a final payment to them must be
completed. However in case of delays in delivery, installation or construction due to
unforeseen factors such as weather, the period of the Grant Aid can be further extended for a
maximum of single fiscal year at most by mutual agreement between the two Governments.

Under the Grant, in principle, products and services of origins of Japan or the recipient
country are to be purchased.

When the two Governments deem it necessary, the Grant may be used for the purchase
of products or services of a third country origin.

W
<
&
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(6)

However the prime contractors, namely, consulting, construction and procurement
firms, are limited to "Japanese nationals” (The term "Japanese nationals" means Japanese
physical persons or Japanese juridical persons controlled by Japanese physical persons).

Necessity of the "Verification"

The Government of the recipient country or its designated authority will conclude into
contracts in Japanese yen with Japanese nationals. Those contracts shall be verified by the
Government of Japan. The "Verification" is deemed necessary to secure accountability to
Japanese taxpayers.

Undertakings required to the Government of the Recipient Country

In the implementation of the Grant Aid project, the recipient country is required to
undertake necessary measures such as the following:

(@) to secure land necessary for the sites of the Project and to clear and level the land prior
to commencement of the construction work,

(b) to provide facilities for distribution of electricity, water supply and drainage and other
incidental facilities in and around the sites,

(c) to secure buildings prior to the installation work in case the Project is providing
equipment,

(d) to ensure all the expenses and prompt execution for unloading, customs clearance at the
port of disembarkation and internal transportation of the products purchased under the
Grant Aid,

(e) to exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which will be imposed in the recipient country with respect to the supply of the products
and services under the verified contracts,

(f) to accord Japanese nationals whose services may be required in connection with the
supply of the products and services under the verified contracts, such facilities as may
be necessary for their entry into the recipient country and stay therein for the

performance of their work. .

A-16
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Proper Use

The recipient country is required to maintain and use facilities constructed and
equipment purchased under the Grant Aid properly and effectively and to assign staff
necessary for their operation and maintenance as well as to bear all expenses other than those
to be borne by the Grant Aid.

Re-export

The products purchased under the Grant Aid shall not be re-exported from the recipient
country.

Banking Arrangement (B/A)

(@) The Government of the recipient country or its designated authority shall open an
account in the name of the Government of the recipient country in a bank in Japan
(hereinafter referred to as "the Bank"). The Government of Japan will execute the Grant
Aid by making payments in Japanese yen to cover the obligations incurred by
Government of the recipient country or its designated authority under the contracts
verified.

(b) The payments will be made when payment requests are presented by the Bank to the
Government of Japan under an Authorization to Pay issued by the Government of the
recipient country or its designated authority.



ANNEX - 4

MAJOR UNDERTAKINGS TO BE TAKEN BY EACH GOVERNMENTS

To be Covered To be Covered
No. Items by by Recipient
Grant Aid Country
1. | To secure land O
2. | To clear, level and reclaim the site when needed O
3. ] To construct gates and fences in and around the site O
4. | To bear the following commissions to the Japanese foreign exchange
bank for the banking services based upon the B/A
1) Advising commission of A/P O
2) Payment commission O
5. | To ensure unloading and customs clearance at port of disembarkation
in the recipient country
1) Marine (Air) transportation of the products from Japan to the
recipient country [
2) Tax exemption and custom clearance of the products at the port
of disembarkation O
3) Internal transportation from the port of disembarkation to the
Project site O
6. | To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contract, such facilities as may be necessary for their entry into O
the recipient country and stay therein for the performance of their
work.
7. | To exempt Japanese nationals from customs duties, internal taxes and
other fiscal levies which may be imposed in the recipient country with
respect to the supply of the products and services under the verified O
contracts.
8. | To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant Aid. O
9. | To bear all the expenses, other than those to be borne by the Grant,
necessary for construction of the facilities as well as for the O
transportation and installation of the equipment.
10. | To coordinate and solve any issues related to the Project which may be
raised from the third parties or inhabitants in the Project area during O
implementation of the Project.
B/A: Banking Arrangement
A/P:  Authorization to Pay

/
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MINUTES OF DISCUSSIONS
ON BASIC DESIGN STUDY
ON THE RAILWAY REHABILITATION PROJECT
IN MONGOLIA
(EXPLANATION OF DRAFT REPORT)

*In April 2000, the Japan Intemational Cooperation Agency (hereinafter referred to as
"JICA") dispatched a Basic Design Study Team on the Railway Rehabilitation Project (hereinafter
referred to as "the Project”) to the Mongolia, and through discussion, field survey, and technical
examination of the results in Japan, JICA prepared a draft report of the study.

In order to explain and to consutt Mongolian side on the components of the draft report,
JICA sent to Mongolia the Draft Report Explanation Team (hereinafter referred to as "the Team"),
which is headed by Mr. Keizo Kagawa, Deputy Director, Tohoku Branch Office, JICA, from August
1 to August 11, 2000.

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

Ulaanbaatar, August 9, 2000

. o
A //——//

Keizo KAGAWA Jigjid NYAMAK
Leader, Chief Engineer,
Draft Report Explanation Team, Mongolian Railway
JICA
& ALl

Rentsen BUD Anya MUNKHBAT
Director Gen Director,
Strategic PJénning & Integrated Policy Foreign Trade and Economic
Department, Cooperation Department,
Ministry/of Infrastructure Development Ministry of External Relations

4
Luvsandash DASHOORJ
Head,
Fiscal Policy Department,
Ministry of Finance
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ATTACHMENT

1. Components of the Draft Report

The Govemnment of Mongolia agreed and accepted in principle the components of the draft
report explained by the Team.

2. Japan's Grant Aid Scheme

The Mongolian side understands the Japan's Grant Aid Scheme and the necessary measures
to be taken by the Government of Mongolia as explained by the Team and as described in ANNEX-3
and ANNEX-4 of the Minutes of Discussions signed by both parties on April 13, 2000.

3. Schedule of the Study

JICA will complete the final report in accordance with the confirmed item and send it to the
Govemment of Mongolia by November, 2000.

4.  OtherRelevant Issues

(1) The Mongolian side shall ensure enough budget and personnel to operate and maintain the
facilities after the completion of the Project.

()  The Mongolian side will execute formalities related to the environmental approval of the

Govemment of Mongolia for smooth implementation of the Project by the end of October,
2000.

(8)  The Mongolian Railway shall take necessary measures for usage of the land necessary for
the Project.

(4)  The Mongolian Railway shall coordinate and solve any issues related to the Project which
may be raised from third parties or inhabitants in the Project area during implementation of
the Project.

(5)  The Mongolian side promised to exempt Japanese juridical and physical nationals engaged
in the Project from customs duties, intemal taxes including VAT, and other fiscal levies
which may be imposed in Mongolia regarding the supply of products and services under the

verified contracts.
&
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ANNEX -3

Japan's Grant Aid Program

1. Japan's Grant Aid Procedures

(1)  The Japan's Grant Aid is executed by the following procedures.

. Application (request made by a recipient country)

. Study (Preparatory Study / Basic Design Study conducted by JICA)

. Appraisal & Approval (Appraisal by the Government of Japan and Approval by the
Cabinet of Japan)

. Determination of Implementation (Exchange of Notes between the Governments of
Japan and the recipient country)

. Implementation (Implementation of the Project)

(2) Firstly, an application or a request for a Project submitted by the recipient country is examined
by the Government of J apan (the Ministry of Foreign Affairs) to determine whether or not it is
suitable for Japan's Grant Aid. If the request is deemed appropriate, the Government of Japan
entrusts a study on the request to JICA (Japan International Cooperation Agency).

Secondly, JICA conducts the study (Basic Design Study), using a Japanese consulting
firm(s). If the background and objective of the requested project are not clear, a Preparatory
Study is conducted prior to a Basic Design Study.

Thirdly, the Government of Japan appraises the Project to see whether or not the Project is
suitable for Japan's Grant Aid Program, based on the Basic Design Study report prepared by
JICA and the results are then submitted for approval by the Cabinet.

Fourthly, the project approved by the Cabinet becomes official when pledges by the Exchange
of Notes signed by the both Governments.

¢
A
Finally, for the implementation of the Project, JICA assists the recipient country in preparing ,/
contracts and so on. O /, /
S &
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Basic Design Study

Contents of the Study

The purpose of the Study (Preparatory Study / Basic Design Study) conducted on a
Project requested by JICA is to provide a basic document necessary for appraisal of the
Project by the Japanese Government. The contents of the Study are as follows:

(@) to confirm background, objectives, benefits of the Project and also institutional
capacity of agencies concerned of the recipient country necessary for Project
implementation;

(b)  to evaluate appropriateness of the Project for the Grand Aid Scheme from a
technical, social and economical point of view;

(c)  to confirm items agreed on by both parties concerning the basic concept of the
Project;

(d) toprepare a basic design of the Project;
(e) to estimate cost involved in the Project.

The contents of the original request are not necessarily approved in their initial form as
the contents of the Grant Aid Project. The Basic Design of the Project is confirmed
considering the guidelines of Japan's Grant Aid Scheme.

The Government of Japan requests the Government of the recipient country to take
whatever measures are necessary to ensure its self-reliance in the implementation of the
Project. Such measures must be guaranteed even though they may fall outside of the
Jurisdiction of the organization in the recipient country actually implementing the Project.
Therefore, the implementation of the Project is confirmed by all relevant organizations of the
recipient country through the Minutes of Discussions.

Selecting (a) Consulting Firm(s)

For smooth implementation of the study, JICA uses (a) consulting firm(s) registered.
JICA selects (a) firm(s) through proposals submitted by firms which are interested. The

~E
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firm(s) selected carry(ies) out a Basic Design Study and write(s) a report, based upon terms of
reference made by JICA.

The consulting firm(s) used for the study is(are) recommended by JICA to a recipient
country after Exchange of Notes, in order to maintain technical consistency.

3. Japan's Grant Aid Scheme

(1) What is Grant Aid?

The Grant Aid provides a recipient country with non-reimbursable funds needed to
procure facilities, equipment and services for economic and social development of the country
under the following principles in accordance with relevant laws and regulations of Japan. The
Grant Aid is not in a form of donation as such.

(2) Exchange of Notes (E/N)

The Japan's Grant Aid is extended in accordance with the Exchange of Notes by both
Governmeuts, in which the objectives of the Project, period of execution, conditions and
amount of the Grant Aid, etc., are confirmed.

(3)  "The period of the Grant Aid" means Japanese single fiscal year which the Cabinet approves
the Project for. Within the fiscal year, all procedure such as Exchange of Notes, concluding
contracts with (a) consulting firm(s) and (a) contractor(s) and a final payment to them must be
completed. However in case of delays in delivery, installation or construction due to
unforeseen factors such as weather, the period of the Grant Aid can be further extended for a
maximum of single fiscal year at most by mutual agreement between the two Governments.

(4)  Under the Grant, in principle, products and services of origins of Japan or the recipient
country are to be purchased.

%"J
When the two Governments deen it necessary, the Grant may be used for the purchase //
of products or services of a third country origin. o //4/
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However the prime contractors, namely, consulting, construction and procurement
firms, are limited to "Japanese nationals" (The term "Japanese nationals" means Japanese
physical persons or Japanese juridical persons controlled by Japanese physical persons).

(5) Necessity of the "Verification"

The Government of the recipient country or its designated authority will conclude into
contracts in Japanese yen with Japanese nationals. Those contracts shall be verified by the
Government of Japan. The "Verification" is deemed necessary to secure accountability to
Japanese taxpayers.

(6)  Undertakings required to the Government of the Recipient Country

In the implementation of the Grant Aid project, the recipient country is required to
undertake necessary measures such as the following:

(@ to secure land necessary for the sites of the Project and to clear and level the land prior
to commencement of the construction work,

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

(¢) to secure buildings prior to the installation work in case the Project is providing
equipment,

(d) to ensure all the expenses and prompt execution for unloading, customs clearance at the
port of disembarkation and internal transportation of the products purchased under the
Grant Aid,

(e) to exempt Japanese nationals from customs duties, internal taxes and other fiscal levies
which will be imposed in the recipient country with respect to the supply of the products
and services under the verified contracts,

(f)  to accord Japanese nationals whose services may be required in connection with the
supply of the products and services under the verified contracts, such facilities as may /{
be necessary for their entry into the recipient country and stay therein for the .//

performance of their work. O . /% |
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(7)

8)

©)

Proper Use

The recipient country is required to maintain and use facilities constructed and
equipment purchased under the Grant Aid properly and effectively and to assign staff
necessary for their operation and maintenance as well as to bear all expenses other than those
to be borne by the Grant Aid.

Re-export

The products purchased under the Grant Aid shall not be re-exported from the recipient
country.

Banking Arrangement (B/A)

(@) The Government of the recipient country or its designated authority shall open an
account in the name of the Government of the recipient country in a bank in Japan
(hereinafter referred to as "the Bank"). The Government of Japan will execute the Grant
Aid by making payments in Japanese yen to cover the obligations incurred by
Government of the recipient country or its designated authority under the contracts
verified.

(b) The payments will be made when payment requests are presented by the Bank to the
Government of Japan under an Authorization to Pay issued by the Government of the
recipient country or its designated authority.



ANNEX -4

MAJOR UNDERTAKINGS TO BE TAKEN BY EACH GOVERNMENTS

To be Covered To be Covered
No. Items by by Recipient
Grant Aid Country
1. | To secure land O
2. | To clear, level and reclaim the site when needed O
3. | To construct gates and fences in and around the site ®)
4. | To bear the following commissions to the Japanese foreign exchange
bank for the banking services based upon the B/A
1) Advising commission of A/P O
2) Payment commission O
5. | To ensure unloading and customs clearance at port of disembarkation
in the recipient country
1) Marine (Air) transportation of the products from Japan to the
recipient country [ ]
2) Tax exemption and custom clearance of the products at the port
of disembarkation O
3) Internal transportation from the port of disembarkation to the
Project site O
6. | To accord Japanese nationals whose services may be required in
connection with the supply of the products and the services under the
verified contract, such facilities as may be necessary for their entry into O
the recipient country and stay therein for the performance of their
work.
7. | To exempt Japanese nationals from customs duties, internal taxes and
other fiscal levies which may be imposed in the recipient country with
respect to the supply of the products and services under the verified O
contracts.
8. | To maintain and use properly and effectively the facilities constructed
and equipment provided under the Grant Aid. O
9. | To bear all the expenses, other than those to be borne by the Grant,
necessary for construction of the facilities as well as for the O
transportation and installation of the equipment.
10. | To coordinate and solve any issues related to the Project which may be
raised from the third parties or inhabitants in the Project area during O
implementation of the Project.
B/A: Banking Arrangement
A/P: Authorization to Pay
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5-1 Hydrological & Meteorological Data

Position of Meteorological Stations
Average Air Temperature (1961-1998)
Maximum Air Temperature (1961-1998)
Minimum Air Temperature (1961-1998)
Average Monthly Precipitation (1961-1998)
Maximum Dairy Precipitation (1961-1998)
Average Rainy days (1961-1998)
Maximum Precipitation (1961-1998)
Maximum Minutely Precipitation (1961-1998)
. Maximum Dairy Precipitation for Various Recurrence Intervals
- Average Wind Velocity (1961-1998)
. Maximum Wind Velocity (1961-1998)
. Average Humidity (1961-1998)
. Average Discharge and Discharge for Various Recurrence Intervals in Normal Times

. Average Discharge and Discharge for Various Recurrence Intervals in Rainy Season

o = H H HE H O 00N O DN W N

S U WD H O

. Average Discharge and Discharge for Various Recurrence Intervals in Snowmelt
Season



62yt 620201 8t olb "9G61 1Aueep L
clcl SP0901 AGoly ‘9E6 | eeyn-jueAng ‘9
90¢€} 6S°0901} 99 LY ‘GO6 1 Jereequee|n 'S
198 257090} 898 ‘G961 eeleyunnz b
208 $0,901 GG 081 ‘6E6 ) eeleyunnieg )
L0L 6G°0S0 | 8206V ‘€861 ueyyieq K4
129 G901 F 100G ‘G961 Jejeeqaying 1
(w) spnivy apnyubuo apnie] juawysijqeisy uonels "'ON

suolje}s [e2160]0109139\ JO UONISOd |

A-28



cl’'Lelel/ v'6e 0L L¢Cl 1'9¢ £'8¢ 8'Ge v'6g ¢'SE | cee| vee €91l L9 S0 1Aueep L
v2',.'6661/ 0'8€ €L 6¢l L've 8°0¢€ 6'9¢€ 0'8g Lve | L'vE| 9'S2 0L 86| 61-| eeyn-lueAng 9
¥2','6661/0'8€E 1’9 oel G'¢e 1’62 9've 08¢ SvEe| 9'le| 0Ge €8l S8 | 8} Jejeequee|n S
91°L'LL6L/ 00V 0¥y 'Sl 6°'9¢ ¢'oe 0'Ge (0N0] 4 G99 | Gve| 00¢€ A" ¢9| ¢0- eeleyunnz 14
v2',L'6661/ 0'EY '8 4" 0'e 9'le 7'9¢€ oey G'/E| 09| 862 Gg'le 0’6 6'} eeleyunnieg [
¥2'L'6661/0'Et 0L L€l ¢'lc 00e (WA o'ey YOy | G9¢| 8.2 G'le €8 0¢c ueytieq [4
€/Lce6L/S0F | €2k 9| 0Z/2| Le6z| 6€c| Sov| 0Ze| oSc| soc| 861 08| 87¢-| dJereeqayng I
Aeg/jenuuy 09 | 'AoN | PO | 'des | ‘Bny | ‘Inp | ‘unp | Aew | ady | dew | ‘ged | ‘uep uoneis "'ON
O, LINN
(8661-1961) ainjesadwa L A1y wWnwixew ‘¢
0¢c }'0c- LCl- V- €L Syl Vol A4S 8’8 1’0 00} 061 €'¢c- 1Aueep L
g'c- 0'¢e- L'EL- b SL 8V L9l L'yl 0’6 S0 G'6- L'0¢c- 8'vc- eeyn-iueAng 9
0} €61 - c0 '8 LG (WA 8Vl G'6 [ £8- €Lk L'le Jejeequee|n S
- 8'lc- 0'6- ¢'0- 8'8 LSt 6,1 €9l 00l l'e 6°8- b'ie- c¢'ve- eejeyunnz 14
L0 9'0¢- 80} 90 €6 4] S8l Vol 60l 8'¢c 8'/- v'0c- S've- EBeleyunnieg €
¢0- v'6lL- volL- 9l 9'6 891 6’81 G'Gl €L €€ 8'9- L'81- 6'€c- uepeqg 4
L0 L1'61- A% St 6’6 0'LL c¢6l 691 FHE Ve 0'Z- v'8l- 8'¢cc- Jejeeqaying 3
lenuuy | -daqg "AON 190 "deg ‘Bny ‘Inp ‘unp Repy ady "IN ‘qed ‘uep uoneis "ON
O, - 1INN

(8661-1961) @imesadwa] a1y abesany 'z

(@]

<



l'¢ee L'vee b8 vl €€ S| eeg| 699 8L 66¢ 9L 0S| 9 e 0 Aueepy L
6°1G¢ 0'0be 8L L2l L€l L9 062 SS9 O Liv| 22 62 92 L 21 eeyn-weing 9
6°99¢ L'cSe byl O€l v'¥| v'8 20el S0L ¥yl vev| L€t 22 e¢gl 6L L1 Jejeequee|n °]
9°,0¢€ ¢'v6e gct el ZL¢| 20 Log|l €08 ¥¥8| €6S| 06l €0 L'el ¢l ¢€¢ eeleyunnz 14
6°G0€ 6'v8¢ 60c] 9V 85| OLL 29€| 2. vesl vvs| 22| 26| 6'¢] 0¢€] 9¢€ eeryunnieg €
(XA ¥'90¢€ L0c| <2'S| 0S| sck| Lge| L28| 8¢€8| L'8S| 66+ 96| 2¢ 62 St ueyyieqg [4
6°'68¢ 6'¢clc 0ZL 0€ Z2's| VoL 9¢se| v'69| 89 625 6L L0 672 €2 L'el Jeleegayins 3
|eloL jejoL [elol
[enuuy |00 -ddy|Jep -"AON| "08Q | "AON | 190 | das | ‘Bny | ‘Inp | unp | Aew | “idy | “tewy | "qe4 | "uep uoneis "ON
wuw : 1INN

(8661-1961) uonendidaid Alyiuop abeiany ‘g

GC'ct'996L/ L'Sv- | L'Sh-| g/le-| v0e-| 08l Ly S'¢c v'.l-| 991-| 6vE-| 06E-| vSbt-| Lvb- Aueepy L
gl'L'ge6l/ evy- | 9'lv-| 588 | v'ee-| 08lL- 9'G- oe- G9-| L9l-| Lve- L'Ge-| Lev-| cvb- eeyn-iueAng 9
0e'L'6.61/9'6E-| S8e-| L'ee-| S22-| S€l- £'e- c'0- F'e-| ¥v0l-| F1'92-| 0¢ee | €Le-| 9'6€ Jereequee|n S
vLVL96Y 2 LY- | LVeb-| 99e-| gge- G'6- 9'¢c- L0 6'€- 86-| 6¢c-| €0v-| vev-| 2Lib- eejeyunnz 14
vL'V'L961/ L'Sh- | 8eb-| v'Le-| SPve-| 20L- ge L'8- L9 | VOL-| Vee-| LLe-| Lev-| LGy eeleyunnieg €
9L'L'8661/ v'et-| €0v-| €9¢- | 6'le-| 90} 00 ¥'0- G'9- L'6-| €ve | L'8E-| 60V | Vb ueypieg [4
L2 'Cc'6961/0'EY-| 6°0v-| L'ee-| L'ee- g'g- A4S I'e 0'e- ¥'6-| F'S2-| L'9¢-| 0er-| 6¢h- lejeegayping b

Aeqg/jenuuy '99@ | 'AON | ‘0 | 'dag | ‘Bny [ ‘inp | ‘unp | Aew | ady | Jew | ‘ged | ‘uer uoneis "'ON
O, - LINN

(8661-1961) ainjesadwa] Jiy wWnWIUIN v

A-30



6v 14 L At el b 1Aueepy 9
29 9 6 9l 8l €l lejeequee|n S
¥S 12 8 ! Ll LE eeleyunnz 14
85 9 6 ! 9l el eeleyunnieg €
G9 L (o] 91 A Gl ueyyeq 2
.9 9 (o] Gl Ll 4! lejeegeyping b
jenuuy ‘190 ‘deg —*bny ‘Inp unp uoijeis 'ON
Aeq : 1INN

(8661-1961) sAep Aujey abesony -2

'91'9°L961 961 |1961 |€66} |€261 (1961 (€66} (196} (166} [626F [LZ6F (1261 [pZ61 [iEOA
€99 8'c 1L G¢l |00 |Ser |0'LS |€GS |2le |68 Vv g¢c ¥C WKueepy| £
12°9°,961 8.6l |€661 |[¥66F |166L |v661 (G661 (/961 |086L |626L [/861 [9.6L (8161 [IEBA
6'v.L v's 89 6¢clk |gvE (88 1'09 |6'v. |0€C |9'G2 [2'S (0074 1'e eeyn-ueling| 9
L2 L'v861 6961 |26l [¥86} |S/61 (¥861 (861 (2661 (8.6 |616F [186L |€66L [¥661 [1EOA
LIS 0’8 9'S cvli 09€ |L'IS |V'IS ¥'Sh |p6eg |evl (L9 6'€ 0¢ Jejeequee|n| <
'82'9°'8.61 c/6l |S961 (696} |S/6)1 6961 (G596} (8261 [S96F (/961 (8961 |0.6L (2161 [EAA
8',9 ot 0'S 08F |06 |06E [0V |829 |0le |06k |08 ot 0'e eeleyunnz| +
l2°L°1661 ¥961 |S961 |696} |v661 (5861 (1661 (0661 (896} (2661 [8961 |0261 |[¥86L [1edA
9'9. 09 L/LL [8¢c |LLe |yev |99L (V.S (82 [8tve |eeL (L2t col Eeleyunnieg| ¢
6'8'9661 9661 [¥861 (8661 |¥661 |9661 (.66 [066)} |8861 |[v66L [€661 9661 |/861 |JEOA
£'89 L. 0Ll |8'SL |20e |e89 (698 |v'evr [L'2e |v'El |66 8'¢ 6'8 ueypeq| ¢
L'8°0661 G961 |¥661 [/96) |696} |0661 (S.6L (066} |/661 [/961 (€261 |el61 |2L61 |deaA
L'LS g9 L0l [86L [96E LIS |p'6v |[LOv |68 |SZL [2LL [L'L 09 leleegaping| |
Keq/
|enuuy 08@ | "AON | PO | 'deg | ‘Bny | 'inp | unp | Aewy | udy | dew | ‘ge4 | ‘uep uoneis ‘ON
wuw : 1INN

(8661-1961) uonendioaid Alleq wnwixepy 9

A-31



cc’t L0 ch'l ca't 890 S0 ueep ‘9
S0 €€°0 €20 €v0 €0 S0'0 eeyn-juedng ‘S
82’ 0’0 00'L 82’1 k'l €0 Jejeequee|n v
G8'L 620 0.0 S8’ 9°0 120 eeleyunnieg k>
el 080 L'} SO’} 891 0.0 ueplieqg K4
28’0 S0°0 850 ¢80 G20 80°0 lejeeqaping I
lenuuy ‘des ‘Bny ‘Inp ‘unp Aepy uoneis "ON
ulw/wu s LINO

(866 1-1961) uonenudidoaid Aj@Inuly wnwixel ‘6

A-32

9'G9 G'29 0'GE 6'6¢ L'€e 061 €91 1'6 WAueey b4
L'29 L'lS g6l £'St €61 8¢l 00} ¥'9 Jejeequee|n ‘e
c'€6 c'€6 8'Sh l'ce 8'¢ce ¥'0¢ 6'€l | 67¢Cl Eeleyunnieg K4
L'89 0’8y g6l 8'81 79l 0cl 0'8 ¥'9 uepleqg |
0882 443 06 09 94 0C Ol S uonels ‘ON
ulw/ww 1NN

(8661-1961) uoneydioaid wnwixey ‘g




10. Maximum Dairy Precipitation for Various Recurrence Intervals

Maximum Dairy Precipitation for
Various Recurrence Intervals
[mm/day]
Year 100 | 50 20 10 5 2
Station
Sukhebaatar 65 51 49 44 38 32
Darkhan 75 70 60 43 40 31
Baruunharaa 80 75 55 41 39 26
Zuunharaa 70 65 45 42 40 31
Ulaanbaatar 80 75 63 47 38 29
Maanyt 64 60 55 42 36 29
Daily maximum raintall, mm.(1984-1998 years) St, Baruuncharaa. Daily maximum raintall, mm. St. Zuuncharaa.
% (1965-1978 years).
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5-2  Soundness Analysis ( Slope Stability)

1 8pk10 2 9pk2
General L=95m H=26m i=30° General L=65m H=18m i=50"
Condition |A=23,800m’ Clearance to Slope : 3.0m Condition| A=1,800m> Clearance to Slope : 4.6
~5.1m
Slope 1 I [ v v Slope I O N V
Classification Classification
Sort of Rock Sort of Rock neous rocks, Others
Condition of |Crack/Joint Condition of [Crack/Joint
Slope|Overhang Slope|Overhang
Weathering Weathering
Loose Boulders : Loose Boulders :Yes (
Talus(Scree) Talus(Scree) :Yes (
Others Relocation of Telecom. :Yes(000m), NG Others Relocation of Telecom. :Yes(000m),
Cable Cable
Visibility for Driver Visibility for Driver Bad
®3) 9pkd @ 10pk7
General L=125m H=25m i=45° General L=100m H=23m i=60°
Condition |A=23,700m> Clearance to Slope : 3.5 Condition |A=2,500m* Clearance to Slope : 4.0
~41m ~52m
Slope Slope g Jiig v v
Classification Classification
Sort of Rock Sort of Rock fgneous rocks, Others
Condition of |Crack/Joint Condition of |Crack/Joint :Downward, Upward
Slope|Overhang Slope|Overhang :
Weathering Weathering ¢
Loose Boulders Loose Boulders :Yes (L, M, S)
Talus(Scree) Talus(Scree) :Yes (L, M, S)
Others Relocation of Telecom. :Yes(000m), Others Relocation of Telecom. :Yes(000m), @ﬁ
Cable Cable
Visibility for Driver Visibility for Driver :Goo
® 10pk9 ® 12pkt
General L=75m H=18m i=60° General L=95m H=21m i=40°
Condition|A=1,900m? Clearance to Slope : 3.7 Condition|A=3,500m> Clearance to Slope : 2.8
~6.0m ~40m
Slope I m v A% Slope I I
Classification Classification |
Sort of Rock eous rocks, Others Sort of Rock
Condition of |Crack/Joint :Downward, Upward Condition of |Crack/Joint
Slope|Overhang : Slope|Overhang
Weathering Weathering
Loose Boulders :Yes (L, M, S) Loose Boulders
Talus(Scree) :Yes (L, M, S) Talus(Scree)
Others Relocation of Telecom. :Yes(000m), Others Relocation of Telecom.
Cable Cable »
Visibility for Driver : Goo Visibility for Driver ~ [G60d, Bad

H:Huge, L:Large, M:Medium, S:Small




@ 13pk3 14pk8

General L=175m H=26m i=45° General L=110m H=20m i=70°
Condition |A=7,000m> Clearance to Slope : 2.9 Condition|A=2,400m> Clearance to Slope : 5.4m
~3.6m
Slope I I \' v Slope I I
Classification Classification
Sort of Rock Sort of Rock |
Condition of |Crack/Joint Condition of |Crack/Joint g; Others
Slope|Overhang Slope|Overhang
Weathering Weathering )
Loose Boulders Loose Boulders
Talus(Scree) Talus(Scree)
Others Relocation of Telecom. Others Relocation of Telecom. :Yes(000m),
Cable Cable
Visibility for Driver :Goo Visibility for Driver Bad
© 17pk5 @ 18pk1
General L=90m H=20m i=45° General L=80m H=27m i=64°
Condition [A=2,200m? Clearance to Slope : 5.0 Condition|A=3,200m> Clearance to Slope : 4.0
~6.0m ~6.0m
Slope I Jiig v v Slope I m v v
Classification Classification
Sort of Rock eous rocks, Others Sort of Rock eous rocks, Others
Condition of |Crack/Joint :Downward, Others Condition of |Crack/Joint pward, Others
Slope|Overhang :Yes (L, M, S) Slope|Overhang : .
Weathering ,, , Weathering
Loose Boulders :Yes (L, M, S){| Loose Boulders L, §
Talus(Scree) :Yes (L, M, S) Taius(Scree) :Yes (L, M, S)
Others Relocation of Telecom. :Yes(000m), Others Relocation of Telecom. :Yes(000m), K&
Cable Cable
Visibility for Driver Visibility for Driver Bad
@ 18pk10 @ 51pk8
General L=115m H=45m i=58° General L=65m H=19m i=40°
Condition |A=6,000m? Clearance to Slope : 4.5 Condition| A=1,900m? Clearance to Slope : 3.0
~5.0m ~3.5m
Slope I )il g v \'% Slope I I
Classification Classification
Sort of Rock Sort of Rock |Sedimentary rocks Dthers
Condition of |Crack/Joint Condition of |Crack/Joint :Downward, Upward
Slope|Overhang Slope|Overhang :
Weathering Weathering
Loose Boulders Loose Boulders
Talus(Scree) Talus(Scree)
Others Relocation of Telecom. :Yes(000m), NG Others Relocation of Telecom. :Yes(000m), %
Cable Cable
Visibility for Driver :Good; Ba Visibility for Driver :Good; |

H:Huge, L:Large, M:Medium, S:Small



3 52pk3 52pk10
General L=120m H=15m i=55° General L=35m H=10m i=53°
Condition |A=2,400m? Clearance to Slope : 3.5 Condition|A=420m? Clearance to Slope : 4.0m
~7.0m
Slope v v Slope I m v v
Classification Classification
Sort of Rock | eous rocks, Others Sort of Rock |Sedimentary roc
Condition of |Crack/Joint :Downward, Upward, Condition of |Crack/Joint :Downward, Upward
Slope|Overhang :Yes (L, M, S) Slope|Overhang :Yes (L, M, S)
Weathering L M, Weathering Yes (L, M, S)
Loose Boulders L, i Loose Boulders L M
Talus(Scree) L, Talus(Scree) :Yes (L, M, S)
Others Relocation of Telecom. :Yes(000m), Others Relocation of Telecom. :Yes(000m),
Cable Cable
Visibility for Driver Visibility for Driver :
(@ 54pk2 57pk8
General L=140m H=30m i=36° General L=145m H=28m i=38°
Condition| A=7,000m? Clearance to Slope : 3.0 Condition |A=6,500m> Clearance to Slope : 3.0
~5.0m ~4.0m
Slope I I m v Slope
Classification ] Classification
Sort of Rock Sort of Rock neous rocks, Others
Condition of |Crack/Joint :Downward, Upwar Condition of |Crack/Joint pward, Others
Slope|Overhang Slope|Overhang
Weathering Weathering
Loose Boulders Loose Boulders
Talus(Scree) Talus(Scree)
Others Relocation of Telecom. :Yes(000m) Others Relocation of Telecom. :Yes(000m), i3
Cable Cable
Visibility for Driver :Good Visibility for Driver :Good
@D 61pk9 (@ 250pk7
General L=180m H=20m i=27° General L=170m H=30m i=50°
Condition |A=5,400m? Clearance to Slope : 2.0 Condition|A=6,800m? Clearance to Slope : 4.8
~3.5m ~3.5m
Slope I I Slope o i v
Classification ) Classification
Sort of Rock |Sedimentary rocl Others Sort of Rock neous rocks, Others
Condition of |Crack/Joint Downward, Upwar: Condition of |Crack/Joint
Slope|Overhang Slope|Overhang
Weathering Weathering
Loose Boulders Loose Boulders
Talus(Scree) Talus(Scree)
Others Relocation of Telecom. :Yes(000m), NG Others Relocation of Telecom. :Yes(000m)
Cable Cable
Visibility for Driver Bad Visibility for Driver Bad

H:Huge, L:Large, M:Medium, S:Small




Cable
Visibility for Driver

F 267pk3 @0 283pk9
General L=160m H=30m i=35° General L=380m H=40m i=35°
Condition {A=8,000m? Clearance to Slope : 3.3 Condition A= 15,000m? Clearance to Slope : 8.0
_ ~4.5m i ~9.0m
Slope I I v Vv Slope I I v
Classification Classification
Sort of Rock neous rocks, Others Sort of Rock } lgneous rocks, Others
Condition of |Crack/Joint :Downward, Upward Condition of |Crack/Joint
Slope|Overhang Slope|Overhang

Weathering Weathering

Loose Boulders Loose Boulders

Talus(Scree) Talus(Scree)
Others Relocation of Telecom. Others Relocation of Telecom.

Cable
Visibility for Driver

H:Huge, L:Large, M:Medium, S:Small



5-3 Soundness Analysis (bridge)

®235PK3+5 @245PK10
Superstructure Superstructure
Main Girder Overhanging Slab Main Girder.
Reinforced Concrete Exposure [Yes ( L S ) NolYes ( £ Reinforced Concrete Exposure |Yes ( L
Isolation Yes (L M ) No|Yes ( Isolation Yes ( L
Leakage of Water Yes ( L M ) No|Yes ( Leakage of Water Yes ( L
Omission Dropping Yes ( L M ) No|Yes ( Omission Dropping Yes ( L
Fissility Yes ( L M ) No|Yes ( Fissility Yes ( L
Crack Yes ( L M ) NolYes ( Crack Yes (L
Janka Yes ( L M S ) Yes ( Janka Yes ( L
Check Hammer Yes (L M ) NofYes ( Check Hammer Yes ( L
Substructure ] Substructure
Abutment Pier Abutment Pier
Reinforced Concrete Exposure |Yes ( L M S L M Reinforced Concrete Exposure [Yes ( L M L M No
Isolation Yes ( L M S L M Isolation Yes (L M LM
Leakage of Water Yes ( L M L M Leakage of Water Yes ( L M L M
Omission Dropping Yes ( L M L M Omission Dropping Yes ( L M L M
Fissility Yes ( L M L M Fissility Yes ( L M L M
Crack Yes ( L M L M Crack Yes ( L M L M
Janka Yes (L M L M Janka Yes (L M L M
Check Hammer Yes ( L M L M Check Hammer Yes ( L M L M
Frost Heave Yes ( L M L M Frost Heave Yes (L M LM
Scour Yes (L M L M Scour Yes ( L M L M
@255PK3 @285PK1
B Superstructure Superstructure
ird I Main Girder Overhanging Slab
Reinforced Concrete Exposure |Yes ( Reinforced Concrete Exposure [Yes ( L M ) NolYes ( L Mi§i ) No
Isolati Yes ( Isolation Yes ( L M7S ) Nofves ( L M ) No
Leakage of Water Yes ( Leakage of Water Yes (L M85 ) NolYes ( LZMi S ) No
Omission Dropping Yes ( Omission Dropping Yes ( L M S ) Yes ( L MUS. ) No
Fissility Yes ( Fissility Yes ( L M ) Nolves ( L MESi) No
Crack Yes ( Crack Yes ( L M ) Nolyes ( L M ) No
Janka Yes ( Janka Yes ( L M S ) INaJves ( L MiSi ) No
Check Hammer Yes ( Check Hammer Yes ( L Mg8;) NofYes (L MizBi) No
Substructure
Abutment Pier
Reinforced Concrete Exposure |Yes ( L L M |Reinforced Concrete Exposure |Yes ( L M S ) #éNofYes ( L M ) 4
1 Yes ( L M L M Isolatio Yes ( L M S ) iNolves ( L M )
Leakage of Water Yes (L M L M Leakage of Water Yes ( L M s ) Yes ( L M )
Omission Dropping Yes ( L M L M Omission Dropping Yes ( L M S ) siYes ( L M )
Fissility Yes ( L M L M; Fissility Yes ( L M ) NofYes ( L M )
Crack Yes ( L M L M Crack Yes ( L M ) NofYes ( L M )
Janka Yes ( L M L M Janka Yes ( L M S8 ) Yes ( L M )
Check Hammer Yes ( L M L M Check Hammer Yes ( L M S )MNolYes ( L M S ) ‘Na
Frost Heave Yes ( L M L M Frost Heave Yes ( L M ) NofYes ( L M#§ ) No
Scour Yes ( L M L M Scour Yes ( L M ) Nolves ( L M ) No




©289PK1 ©334PK3
B Superstructure Superstructure

Main Girder Overhanging Slab
Reinforced Concrete Exposure Reinforced Concrete Exposure |Yes ( L M 1) NofYes ( L M S )
Isolation Isolati Yes ( ) NofYes ( LiM' S ) No
Leakage of Water Leakage of Water Yes ( ) NojYes ( L % S ) No
Omission Dropping Omission Dropping Yes ( ) NolYes ( L )
Fissility Fissility Yes ( ) Nol[Yes ( L )
Crack Crack Yes ( ) NolYes ( L )
Janka Janka Yes ( ) NofYes ( L )
Check Hammer Check Hammer Yes ( ) NolYes ( L )

Pier
Reinforced Concrete Exposure |Yes ( L (LM Reinforced Concrete Exposure
Isol Yes ( L M (L M Isolation
Leakage of Water Yes ( L M (LM Leakage of Water
Omission Dropping Yes ( L M (L M Omission Dropping
Fissility Yes ( L M (L M Fissility
Crack Yes ( L M (L WM™ Crack
Janka Yes (L M (L M Janka
Check Hammer Yes ( L M (LM Check Hammer
Frost Heave Yes ( L M (LM Frost Heave
scnr Y (L om ) senr
@338PK10 ®344PK1
Superstructure
Main Girder
|Reinforced Concrete Exposure Reinforced Concrete Exposure Yes
Isolati Isolation Yes
Leakage of Water Leakage of Water Yes
Omission Dropping Omission Dropping Yes
Fissility Fissility Yes
Crack Crack Yes
Janka Janka Yes
Check Hammer Check Hammer Yes

Reinforced Concrete Exposure

Isolation

Leakage of Water

Omission Dropping

Fissility

Crack

Janka

Check Hammer

Frost Heave

Scour

(o Ll Ll [l Ll Kl il Ll Fadl Kl

Substructure
Abutment
Reinforced Concrete Exposure [Yes ( L M S )
Isolation Yes ( L M S )
Leakage of Water Yes ( L M S )
Omission Dropping Yes ( L M S ) 3|
Fissility Yes ( L M S ) :
Crack Yes ( L M ) No
[ Janka Yes ( L M ) No
Check Hammer Yes ( L M s )
Frost Heave Yes ( L M s )
Scour Yes ( L M s )




©349PK10

M356PK1

Superstructure

Main Girder

Overhanging Slab

Superstructure

Overhanging Slab

— Overhanging S

Reinforced Concrete Exposure |Yes ( L No Reinforced Concrete Exposure Yes ( L M ) No

Isolation Yes (L No Isolation Yes (L )

Leakage of Water Yes ( L Leakage of Water Yes ( L M ) No

Omission Dropping Yes ( L Omission Dropping Yes ( L Mi8 ) No

Fissility Yes (L Fissility Yes (L MZ5: ) No

Crack Yes (L Crack Yes ( L MiS:) No

Janka Yes (L Janka Yes ( L M%85i) No

Check Hammer Yes (L Check Hammer Yes ( L MZ8 ) No
Substructure ]

Ab

Reinforced Concrete Exposure [Yes ( L Reinforced Concrete Exposure |Yes ( L

Isolation Yes ( L M Isolati Yes (L

Leakage of Water Yes ( L M Leakage of Water Yes ( L

Omission Dropping Yes ( L M Omission Dropping Yes ( L

Fissility Yes ( L M Fissility Yes ( L

Crack Yes ( L M Crack Yes (L

Janka Yes ( L M Janka Yes ( L

Check Hammer Yes ( L M Check Hammer Yes ( L

Frost Heave Yes ( L M Frost Heave Yes (L

Scour Yes ( L M Scour Yes (L

@M438PK7

Superstructure ]

Reinforced Concrete Exposure

{Isolation

Leakage of Water

Omission Dropping

Fissility

Crack

Janka

Check Hammer

Reinforced Concrete Exposure [Yes ( L M L

Isokati Yes ( L M L M
Leakage of Water Yes ( L M L M
Omission Dropping Yes ( L M L M
Fissility Yes ( L M L M
Crack Yes ( L M L M
Janka Yes ( L M L M
Check Hammer Yes ( L M L M
Frost Heave Yes (L L M
Scour Yes ( L L M




5-4 Basic Design (Bridge)

1) Bridge beam Section
@®. 235pk3+5 @. 245pk10 @. 285pk1l (Upper Beam
Repair)

600,130 3400 1 600,

YR N ¢ -
(s | ) O
;m
- j=3
L= ] g
ﬁ o
o o
3 S
154
260 k21100
00l 1200_1s0 700

Section in bridge of current state

®. 255pk3 @ 356pk10 (Upper Beam Repair)

600 150 3400 1 600,

750 OWO
1

1500

;5

b

mﬁz{ 60 21 100
7001 650./500] 1200 500} 650 | 700

Section in bridge of current state



®. 289pk 1  (Replacement of Beam)

S70, 4180 _570,
4900
500150 3400 150600
2950 2
) N U .
2 \ /u 93
d g —/ J T
24 ' g | EEE
—] o -~ T
E ; b
- (=)
1Q0ﬁ?2.£ 0 260 100
7 01501 1200 _1500]/ 650 700 5001 640} 640 {501
940 1140 1140 940
1010
Section in bridge of current state Section in bridge of replacement
®. 334pk 3  (Upper Beam Repair))
Section in bridge of current state
4900
001_50 3400 159600
2 2950 2
: XS T \
FE——r\ °§T\ V)
% — ;{ U_J °
5 g E
3 g
10Q B26 260 2604 1100
70016 1200 0Q].650.1.700.
@. 338pkl10 ®. 344pk 1 (Replacement)
Section in bridge of current state Section in bridge of replacement
4180
2080 2080
10080 1900 1900 100
19 1690 1690 10
g r
B2 en Y
93 i o ~
E"g R=20 If[ A 1 2
10150 5016p
401 40p
780 1300 1300 780,
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1 3400 150
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o
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1150

650, ’)J)

6501500/, 1200 _[50Q

®. 349pk10 @. 438pk7  (Upper Beam Repair)

Section in bridge of current state

4000
100 3600 1Q0 1100
3150 2

o

M J

3800




5-5

Basic Design (Drainage)

Standard sections of Box Culvert

o) =
Holes for Type - A (1.5x1.5)
connecting bars 38| 8 (New design)
Conncting bar ¢ 22 2 *
e}
P J Lo &
130 | 1,500 130 =
1,760 o
<
\'2
(@]
dr >
200 8| 8
Holes for S| 2| Type - B (20x1.0)
connecting bars - - (New design)
Conncting bar ¢ 22 e
)
g
o~
140, 2,000 < 140
2,280
2
w0
o) (@)
/| 2od) g
200
<> Holes for
connecting bars
- o| o
Conncting bar ¢ 22 8| 8| Type - C (25x1.5)
-« (New design)
o 6}
L Jlw &
REVJ 2,500 180
2,860




le) O g
20@ «
=N 200
Holes for ol|lo
connecting bars 8 <
Conncting bar ¢ 2 N
(o]
o
S
o~

Type - D (2.5x2.0)
Standard Design of Mongolian Railway

Type - E (3.0x2.5)
(Standard Design of M.R.)

2,500 30
L 2,760
=)
(@]
25§l: =3
o o~
< s 250
Holes for
connecting bars olo
=1k
Conncting bar ¢ 22 3S
o -\
o
(2]
~N
3,000 6200
3,400




INUSINVIINSNGD ONIYFINIONT IHSTNOL
(1341 TYNGILYNYILNG SINYLIASNOI D119 ve
AJr393¥ NOILYEI400D TYNOILYNYILNI NVdYl -

M4 Toavg

TS _ e 000K IS NVId (O] 5d O] UonbooT )

TEIT S KOMIEY SO VOIS EUTg 1a] 133(01d 141 va wjraq aneg

DaJy U01}53}01g

. — v‘..,\, \\\“0 A\ :
ZW%MYV\// &&.ﬂ\.ﬁa&% s

AN D RS (8 AR
L7 /4 ¥ , % ! 1
A L ML o g
ST, NG 2T 77 7R T AR =5
e I AT AT B AT A e AR AT AP AP, e / ¢

aufo1g bunpsixy

auko1g map

A-50



INISLNYLINSNGI INTYIINIONT (HITNG],
{3 TvRoILvNYa La SLNVLINSNOD Dt ve

AINIT¥ NOIL ¥¥II00I 1 YNOIL VNI LN N v vr - .
- e ane:t . fehcarxdnr 00¢:1 3v3S
o -

NOILO3S SSO¥D (01 %d 0] uono307)

‘ CHMIG KUNECY o wanunarvsy toy 1iafarg eys v wheig ey

Z-T uojpoag

i 1

oo
wn
L]
s

w/vnoam

] i i i

ot 0 L3 0wt Ju/im

ots
"
us
mw
Al
—m.-ﬂolnowi Hi
”e
s
"
"

131us3 fompoy

=1 uonosg

Jwlinaom

m,.m. P
— - a

wess

09
o
Woos
73

ot | ot /e/1sm

o5
"o

"
"s

st
"

us
"

[

L)
109

19193 Aompoy

A -5l




ONISINYLINSNOD ONIVIINIDONT THIINOL
(1241 TvnaiL vNva LN son YIINSNGD 141D v

AUM3IIY NOILYUII00D T YNOILYNYILNI NV v

[CIT T
VerITers sy 1aary

[ %

ey

"L ey ang

0021 31vs NOILD3S SSO¥0 (01 »d Ol uol3pooT)

Tati ey dampey jo vl

AR 1041330014 141 v viivag syeeq

¥~ uonosg

R

—
Ll o5t LA AN ] Jw/isin

SANRNESEN % | |

oK
wix
Lt
9265
Ly
5w N
ortes
oy
tTomy
wes

E

us
n

e
7N,

7 >

VenI0ig 1857

us
3 "
OTEES TRHA 8 - - .

o)

108

2325 Aompioy

£-¢  uonoag

|

8 1%/
ot

——t o1
Ly
nYe
iy g
008
To0y
W0
L]

ws Lud

L . L] %t oot | oo | o \-:2.

"

L
s
"
Orves TR s5

REL P RLLY]

03¢ WTH OEUR #3015 (Wwy=yJoy 71595 "5
“r

[}
"
Vr - "t
OUEss TWHm & i
_J 00y

13)u3s Aompoy

A-52




|

; [

12y i,

N 191 U0 whieag areg

—e e

0001°1 37vJS

(01 >dg Uonpo07 )

NYd

3303 WokI[ [0 vanpasyiy
WREd 57
#135) Tnjoy [V oacwiny

wspineg #1oe] o
t 1994 pur jorcwey
1304 JUKARIN j0 SAcwNy

£—¢ NOILO3S

VOuT) Jo fERewny
3] -

131433 Lonyoy

¢—2 NOILJ3s

Mty feapey

©18 Ryiqops g

e mnnAnRmnN.

RARRAAARAR

ARANARARSY
E— gluﬂ-ﬂnmﬁrl-._.ﬁguzaazusz__.s...m___asasss:sssw.mu.___z...,._.-_.‘._.tja..m..;:::.

TR

(3 Y
T
WoH0!

L I

X

FARMRARARRRARRAARRARRR,

WRRRRRRR=NARARARARAR

R &

:
~ _-,_” n— —r—.
e , A
"ﬂl; L5 N>
MeIA juolg
11
: : r

e

Buaby

wu

A-53



—

At vNatLvs

NIDONT THIINO L

«
. _A3NIOV NG

vy

SNUD D Ve
QUI TYRALLVNUILNI NVA VT

(Y43

ceztiaat:t

feorasse

Wwggmy '

TEUSH viFiy - 77810 IS SiA

0[§ 40

14

TSy ToT L0143

diii

o

QLY

121100 ~8 3104 jr0g L
AU

=1 0 T

112
(4
14

vooin 0] G etie e

woo'le. @
W Ve11193 3uydiswiy) nojg Vo v

—

—de ) 01008 Yurng o)

3

{wwage} ° 000's x000'4)
18 B

(T~ 73013 TPI 46 By L)

TR

(50
g q
3u8) vaysajery LRI G ad)
009 6\ LI T T
o111 Sa— 1
TTY OST Y1y L
L33

001/\=s

—_—————

Uo193g ss01g

VEM 7951 VBRI BiSE 8

cﬁrn oty oty '141%
T MTE T T
g T
ot/v~s UD|d
¥
3
B
n
=
2
B
N
g
m : n n J
|8 Ju WL 3 | U J
[ ———— ———
R O U N RO (| | 1L
g i1 TR LY 7414
S T 11441 SUTT

OUEFT

0z/\=s  “MIIA apIS

S+eMdcoy

A-54



:::::::::

ASIp 2piS

Yaiadag ssauq

TR

IITI,['],.["“[ i

oty

I
\

\

55



scale 1:5000

Sukhebaatar station drainage
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