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[ Photo Collection (6/7)]

[Photo41] :12t JWG Meeting (Online) [Photo42] :6t JCC Meeting

-

(Date:26 September 2023)

[Photo44] :11t WG-5
Wildlife Corridor Tunnel On-Site Training

dnindiaaT gewny e
(Date:29 September 2023) (Date:30 November 2023)
[Photo45] :WG-5 On-Site Training of Tunnel Facilities [Photo46] :19% JWG Meeting (Online)

O&M (Wildlife Corridor Tunnel)

T ; .

(Date: 13 December 2023) (Date:20 December 2023)
[Photo47] :3™ Japan Training [Photo48] : 3" Japan Training

NEXCO CENTRAL Site visit Tokyo Metropolitan University lecture

L]

= & i

(Date:18 January 2024) (Date:19 January 2024)
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[Photo Collection (7/7)]

[Photo49] :7t JCC Meeting

[Photo50] :4t Japan Training
NILM Lecture

(Date:26 March 2024)

(Date:12 June 2024)

[Photo51] 4t Japan Training
NEXCO East Shodo Tunnel Site visit

[Photo52] :13" WG-5

i
(Date:14 June 2024)

te:26 September 2221)

[Photo53] :8™ JCC Meeting

[Photo54] : Site survey of Highway 304 Wildlife Corridor

F )

(Date:18 December 202)

(Date:19 December 2024)

[Photo55] :7t" JICA Technical Advisory Committee

[Photo56] :4t Technical Seminar

(Date:20 December 2024)
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Abbreviation Description

D/D Detailed Design

DAC Development Assistance Committee

DOH Department of Highways

EIA Environmental Impact Assessment

F/IS Feasibility Study

GNI Gross National Income

GRP Gross Regional Product

IEE Initial Environmental Examination

JCC Joint Coordination Committee

JICA Japan International Cooperation Agency

JWG Joint Working Group

MLIT Ministry of Land, Infrastructure, Transport and Tourism
MoNRE Ministry of Natural Resources and Environment

MOT Ministry of Transport

MR-Map Intercity Motorway and Railway Network Development Plan
NEXCO Nippon Expressway Company Limited

NFPA National Fire Protection Association

o&M Operation and Maintenance

ONEP Office of Natural Resources and Environmental Policy and Planning
PDM Project Design Matrix

PO Plan of Operations

R/D Record of Discussions

RMR Rock Mechanics Rating

RQD Rock Quality Designation

TOMIE Tunnel Operations, Maintenance, Inspection, and Evaluation Manual
TOR Terms of Reference

WG Working Group
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CHAPTER 1 BASIC INFORMATION OF THE PROJECT
1.1  Project Country

Kingdom of Thailand

1.2  Title of the Project

Project for Capacity Development on Tunnel Project Management in Thailand

1.3 Duration of the Project
December 28, 2020 to February 28, 2025 (4 years 2 months)

1.4 Background

Thailand is classified as a middle-income country with a Gross National Income (GNI) per capita of
USD 6,610. However, significant regional economic disparities exist; while the Gross Regional
Product (GRP) per capita in the Central Region is THB 280,000 (2017, Thailand National Economic
and Social Development Plan 2017-2021), it is only THB 74,000 in the Northeastern Region (2017,
Thailand National Economic and Social Development Plan 2017-2021). Bridging the economic gap
between Bangkok and rural areas remains a significant development challenge.

In Thailand, roads account for 84% of passenger transport and 88% of freight transport (2017, Office of
Transport and Traffic Policy and Planning, Ministry of Transport), underscoring their importance as
essential transport infrastructure. While major national highways connecting key cities are well-
developed with three or more lanes per side and central medians, mountainous areas in the North and
West are often served by single-lane roads with sharp curves and steep gradients, necessitating road
improvements for safer and more efficient passenger and freight transport.

Thailand’s development policies, including the 12th National Economic and Social Development Plan
(2017-2021) and the Department of Highways (DOH)’s Intercity Motorway Development Master Plan
(2017-2036), emphasize new road construction and improvements to existing roads. The Master Plan
outlines an investment of approximately THB 2 trillion (about JPY 6.5 trillion) to develop a 6,600-
kilometer expressway network with controlled access. This plan includes routes that connect major cities
in mountainous areas via expressways, incorporating several planned mountainous road tunnels to
secure optimal alignments, with some tunnels exceeding 10 kilometers in length.

On the other hand, although Thailand has experience in project management for railway tunnels and
waterway tunnels, it lacks experience in mountainous road tunnels, which require large cross-sections
and emergency facilities. For the smooth implementation of the planned mountainous road tunnel
projects, it is essential to enhance the capabilities in investigation, planning, design, construction
management, and maintenance.



Under these circumstances, with the aim of strengthening tunnel project management capabilities, the
Thai government requested Japan to implement the "Project for Capacity Development on Tunnel
Management in Thailand" (hereafter referred to as “the Project”). In September 2020, JICA and the
Ministry of Transport of Thailand (MOT) signed the Record of Discussions (R/D) regarding the
implementation of the Project, with the Department of Highways (DOH) designated as the counterpart
(C/P) agency for its execution.

1.5 Overall Goal and Project Purpose

Overall Goal, Project Purpose and Outputs are shown in Table 1-1.

Table 1-1 Overall Goal, Project Purpose and Outputs

Mountain highway tunnel construction projects are formulated and managed by

Overall Goal ) ) ) )
DOH as part of the national policy of highway and motorway construction.

A base of management of mountain highway tunnel projects is established in
DOH.

[Indicatort] DOH assigns not less than 5 staff members who are in charge
ndicator
Project Purpose of tunnel project. (investigation and design)

At least 2 mountain tunnel projects (investigation and design)

[Indicator2] |are planned on the basis of standards and guidelines etc.

prepared in the Project.
DOH's human resources, institution and scope of works on

[Output 1] _ _

tunnel project are established.

DOH's understanding on the management cycle of mountain
[Output 2] _ o

highway tunnel projects is enhanced.

Expected Outputs - - — —

DOH's capacity of investigation on mountain highway tunnels
[Output 3] |.

is enhanced.

DOH's capacity of design on mountain highway tunnel is
[Output 4]

enhanced.

1.6 Implementing Agency

DOH: Department of Highways

1.7 Project Implementation Schedule

The project implementation schedule is shown in Figure 1-1.
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Expert | | | I L 1 I 1 1 1 I 1 I 1 1 1 1
Phase-1: Preparation Phase-2: Improvement of Basic Skills and Knowledge on Investigation and Design of Mountain Tunnel Phase-3: Self-Developm
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I | |
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| | I |
1-2. Identification of Wqrks and Respofjsibilities in the Section | Approval
‘ ‘ | | |
T T T
Reviewof Motorway 20tyears Development Plan etc.
- } } } T acity Development Perios
l2-1. Identificatidn of Management Cycle for Mountain Highway Tunnel jpdate

Workflow

Output-2

Request fo{ Budget

22 Prepration of Mountain Highway Tunnel Construction Pro

Reque:

Output-3

L
I I I I I | "t Der .
‘ ‘ ‘ ‘ ‘ Capacity D
Prepafation of Draft Manual on Tunnel Investigation Approval =
| | | |
s ) (=)
| | | | |
3.3 prerfration o Draft Manual on Cost Estimation of Tunnel investigation Hopeoal =n
| | | | | |
3-4. Selection of Pilot Site for Investigation (Site®&®) Approval[3-5.
I I I I I I I
T 1 T T T T 1
4-4. Selection of Pilot Site for Design (Site®&®) Approval

=

Approval : JCC Approval

Output-4

<Legend>

+ Activities supported by JICA Expert Team

: Activities implemented by C/P themselves Site@:

[ procsuay

: DOH's Internal Approval Site®:

Mountain Tunnel on M2
Motorway Project (1 Tunnel)
under Plan by DOH

Mountain Tunnel with relatively
short length (1-2 tunnels)

=

on Cost Estimation of Tunnel Design

=

Environmental Approval Procedure for Pilot Study (Construction: Site®)

Figure 1-1 Implementation Schedule



CHAPTER 2 RESULTS OF THE PROJECT
2.1  Project Inputs
2.1.1 Input by the Japanese Side

Table 2-1 summarizes Inputs by the Japanese Side. Additionally, the training and seminars conducted
in this project the project is shown in Table 2-2.

Table 2-1 Achievements of Inputs by the Japanese Side

Inputs Plan (PDM ver.6.0) Achievement

1. Long-term Expert

2. Short-term Experts

1) Team Leader / Mountain Highway Planning
2) Deputy Team Leader/Mountain Highway
Planning 2

3) Tunnel Planning (Location and Structure)
4) Tunnel Planning (Environmental and Social

Consideration) 1. Long-term Expert
5) Tunnel Design (Structure) MM:42.0MM.~42.0MM
6) Tunnel Design (Facilities) Progress:100.0%
Experts 7) Cost Estimation (Investigation, Design,
P Construction/Civil)

8) Cost Estimation (Investigation, Design, | 2. Short-term Expert
Construction/Facilities) MM:110.83.7110.83MM
9) Construction Plan / Safety Management Progress:100.0%
10) Geological Investigation for  Tunnel
Planning and Design
11) Contract Management (For Investigation
and Design)
12) Contract Management (For Construction)
13) Training Planning
14) Project Monitoring / Public Relations

Japan Training | 4 times in total 4 times implemented (Progress:100.0%)

Seminar/Training | 4 times in total 4 times implemented (Progress:100.0%6)
1. UC-win/Road Advanced (2 licenses) 1. Procurement completed (April 2021)
2. Geomap3D (2 licenses) 2. Procurement completed (April 2021)
3. Monitor (2 sets) 3. Procurement completed (June 2021)

Equipment 4. Laptop PC etc. (6 sets) 4. Procurement completed (June 2022)

5. Procurement completed (December
2022, December 2023)
Progress:100.0%

5. AUTODESK Architecture, Engineering &
Construction Collection (2 licenses)




Table 2-2 Implementation Status of the Training and Seminars

Training/Seminar

Date

Achievement

lSt

19 November 2021

- Project Outline (Japanese Expert)
- Draft Investigation Manual for Road Tunnels (C/P:

DOH)

- Keynote Speech “Geological Future in Thailand”

(Prof. Suttisak Soralump:Kasetsart University,)

- Presentation on Tunneling Technology in Japan

(Japanese Expert)

2nd

27 September 2022

Investigation Manual for Road Tunnels (C/P: DOH)

- Draft Design Manual for Road Tunnels (C/P: DOH)
- Draft Planning Manual for Road Tunnels (C/P: DOH)
- Presentation on Japanese Technology (Akros Trading

(Thailand) Co. Ltd, Nikkari Co. Ltd)

- Keynote Speech “Experiences from Mountain Tunnel

Projects in Thailand” (Prof. Noppadol Phien-wej:
Asian Institute of Technology)

- Keynote Speech “Importance of Investigation for

Tunnelling” (Prof. ISAGO Nobuharu: Tokyo
Metropolitan University)

Technical

Seminar
3rd

29 September 2023

- Design Manual for Road Tunnels (Civil Works) (C/P:

DOH)

- Planning Manual for Road Tunnels (C/P: DOH)
- Design Manual for Road Tunnels (Tunnel Facilities)

(C/P: DOH)

- Keynote Speech “On-Site Visualization as a new

strategy for infrastructure monitoring” (Dr.
AKUTAGAWA Shinichi: Kobe University)

- Presentation on Japanese Technology (8 Japanese

Companies)

4th

20 December 2024

- Keynote Speech “Prospects for Mountain Tunnel

Projects in Thailand” (Chair: ISAGO Nobuharu:
Tokyo Metropolitan University)

- Keynote Speech “Introduction to the Japan Tunnelling

Association” (Member Yasuhiro Ishikawa: Japan
Tunneling Association)

- Keynote Speech “The Importance of Maintenance and

Management of Mountain Tunnels” (Member: Toshio
Suzuki: Tunnel Division and Road Research
Department, Nippon Expressway Research Institute
Company Limited)

- “Introduction to Potential Future Tunnel Projects in

Thailand” (C/P: DOH)

- Project Completion Report (C/P: DOH)

Japan Training

1St

High Officials:
20 November 2022
~26 November 2022
Trainee:
16 November 2022
~29 November 2022

- Targeting mainly management personnel and WG

leaders, the program includes lectures on facility
management and overall project supervision, along
with visits to relevant locations.  [3 High Officials,
10 Trainees]

2nd

10 May 2023
~23 May 2023

- The training primarily consists of practitioners and

engineers, aiming to complement the on-site activities
of the project's working groups and to enhance
knowledge in investigation, design, and planning
related to mountainous road tunnels. [10 Trainees]

3rd

10 January 2024

- The training primarily consists of practitioners and

engineers, aiming to complement the on-site activities
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Training/Seminar Date

Achievement

~23 January 2024

of the project's working groups and to enhance
knowledge in design changes, and cost estimation
related to mountainous road tunnels. [8 Trainees]

5 June 2024

4th
~18 June 2024

- The training primarily consists of practitioners and

engineers, aiming to complement the on-site activities
of the project's working groups and to enhance
knowledge in operations, and maintenance related to
mountainous road tunnels. [12 Trainees]

2.1.2 Input by the Thai Side

Table 2-3 summarizes the Thai inputs. Additionally, the members of the Joint Coordination Committee

(JCC) and Working Groupe Activity Themes are shown in Table 2-4 and Table 2-5, respectively.

Table 2-3 Inputs by the Thai Side (Plan and Actual)

Inputs Plan (PDM ver.6.0) Achievement
1) JCC Chairperson
2) JCC Deputy Chairperson
3) JCC Project Director
4)  JCC Project Manager
5) JCC Committee All personnel listed above (a total of 82
Personnel | 6)  JCC Members (WG1 leader) members) have been allocated by
Allocation | 7) JCC Members (WG2 leader) DOH.
8) JCC Members (WG3 leader) (Progress: 100.0%0)
9) JCC Members (WG4 leader)
10) JCC Members (WG5 leader)
11) Secretary
12) WG Members (71 persons)
) 1) Provision of Project Office 1) Provided
Running
2)  Project Running Expenses 2) Provided
Expenses
3) Budget for Pilot Study 3) Provided
Table 2-4 Members of Joint Coordination Committee (JCC)
In charge Name Position
Mr. Sarawut Songsivilai
. (To 30 September 2024) .
Chairperson Mr. Apirat Chaiwongnoi Director-General, DOH
(From1 October 2024)

Deputy Chairperson

Dr. Montri Dechasakulsom
(To February 2023)

Deputy Director-General for Engineering,

(From March 2023)

Dr. Piyapong Jiwattanakulpaisarn DOH

Project Director Mr. Sittichai Boonsaat

Chief Engineer for Location and Design,
DOH

Project Manager

Dr. Danai Ruengsorn
(To January 2024)

Director, Bureau of International Highways

Dr. Tunwin Svasdisant
(From February 2024)

Cooperation, DOH

Committee

Dr. Prechaporn Suwatnodom
(To August 2022)

Deputy Director, Bureau of International
Highways Cooperation, DOH




In charge

Name

Position

Dr. Prechaporn Suwatnodom
(September 2022~January 2024)

Dr. Bhanitiz Aursudkij
(From February 2024)

Table 2-5 Working Groupe Activity Themes and Leaders

WG Activity Themes Leader (Name)
WG-1 Tunnel Investigation and Design Mr. Wirote Kongkeaw
WG-2 Tunnel Planning Dr. Puttipan Seraneeprakarn
WG-3 Contract (Tunnel) Mr. Sawang Buranathananukit
WG-4 Cost Estimation (Tunnel) Mr. Pornchai Silarom
Dr. Tunwin Svasdisant
WG-5 Tunnel Operation and Maintenance (Till 14 March 2024)

Dr. Apichai Issariyanukula
(From 15 March 2024)

2.2
221

Project Activities

JCC and WG

The records of JCC and WG activities are shown in Table 2-6 and Table 2-7.

Table 2-6 Records of JCC

JCC

Date

Summary

1st

21 June 2021

Selection of C/Ps

Approval of PDM ver.1.0

Approval of Policy on Selection of Pilot Study Sites
Approval of Selection of Pilot Study Sites

2nd

18 November
2021

+ Approval of Retitle of the Manuals

- Approval of Draft of newly established section/unit and personnel for
Tunnel Projects

- Approval of Draft Investigation Manual for Road Tunnels

+ Approval of Draft Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels [Investigation]

+ Approval of Draft Guidelines for Cost Estimation of Road Tunnel Projects
[Investigation]

3rd

10 March
2022

Pilot Study (Tunnel Investigation) Report
Approval of PDM ver.2.0

4th

22 September
2022

+ Approval of Investigation Manual for Road Tunnels

+ Approval of Draft Design Manual for Road Tunnels

+ Approval of Draft Planning Manual for Road Tunnels

+ Approval of Guidelines for Determination of Scope of Works for
Investigation and Design for Road Tunnels (For Investigation)

+ Approval of Draft Guidelines for Determination of Scope of Work for
Investigation and Design for Tunnels (For Design)

+ Approval of Guidelines for Cost Estimation of Road Tunnel Projects (For
Investigation)

+ Approval of Draft Guidelines for Cost Estimation of Road Tunnel Projects
(For Design (Civil))

+ Approval of PDM ver.3.0




JCC

Date

Summary

5th

22 March
2023

- Approval of Design Manual of Road Tunnels (Tunnel Facilities)
+ Approval of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Tunnel Facilities)

* Report of 1st Japan Training
- Approval of PDM ver.4.0

6th

26 September
2023

+ Pilot Study (Tunnel design) Report

+ Approval of Design Manual of Road Tunnels (Civil Works)

+ Approval of Design Manual of Road Tunnels (Facility)

+ Approval of Planning Manual of Road Tunnels

+ Approval of Guidelines for Determination of Scope of Work for Design for

Road Tunnels

- Approval of Draft Guidelines for Design Change of Road Tunnel Projects
+ Approval of Guidelines for Cost Estimation of Road Tunnel Projects for

Design

+ Approval of Draft Guidelines for Cost Estimation of Road Tunnel Projects

for Construction

+ Approval of Draft Guidelines for Supervision and Inspection of Road

tunnel Construction

+ Approval of Draft Guidelines for Operation & Maintenance of Road

Tunnels

+ Report of 2nd Japanese Training

7th

26 March
2024

JICA Technical Advisory Committee Report
Report of 3rd Japanese Training
Approval of PDM ver.5.0

8th

18 December
2024

Additional Training (Operation and Maintenance) Report

* Report of 4th Japanese Training

Approval of PDM ver.6.0
Confirmation of Project Completion

Table 2-7 Records of WG Activities

WG

Date

Summary

WG-1
Investigation &
Design

1t 22 June 2021 |-

Kickoff Meeting
- Overview of Project

Introduction of Working Group (WG) Members
- Activity Schedule for WG
- Discussion on Manual Preparation and Content

2nd

25 August
2021

Preparation of the Investigation Manual of Road Tunnels (Draft)
- Overview of Geological Surveys
- Geological Characteristics of Thailand

3rd

14 October
2021

Preparation of the Investigation Manual of Road Tunnels (Draft)
- Objectives and Selection of Investigations by Phase
- Outcomes of Investigation Results

4th

2 December
2021

Preparation of the Investigation Manual of Road Tunnels (Draft)
- Characteristics of Various Rock Types and Geological Structures
- Special Ground Conditions

5th

28 February
2022

Preparation of the Investigation Manual of Road Tunnels

- Geological Risks in Tunnel Construction

- Case Studies on the Use of BIM and VR Tools in Planning/Design
Operations

6t

24 March
2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)
- Discussion on Table of Contents Structure (Part 1)

7t 1 April 2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)
- Discussion on Table of Contents Structure (Part 2)




WG

Date

Summary

8th

6 May 2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)

- Alignment for Mountain Highway Tunnels
- Tunnel Design Methods
- Cross-sectional Design

gth

8 June 2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)

- Ground Classification

- Portal Design

- Tunnel Support Design

- Auxiliary Construction Methods

- Excavation Method/Excavation Technique

10th

22 June 2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)

- Waterproofing/Drainage Works
- Paving Inside Tunnel
- Other Tunnel Structures

1 1th

27 June 2022

Preparation of the Design Manual of Road Tunnels (Tunnel Facilities) (Draft)

- Design Standards for Tunnel Facilities
- Risk Tolerance and Countermeasures
- Overview of Tunnel Facilities

12th

26 July 2022

Preparation of the Design Manual of Road Tunnels (Civil Works) (Draft)

- Tunnel Construction Plan

1 3th

1 August
2022

Preparation of the Design Manual of Road Tunnels (Tunnel Facilities) (Draft)

- Emergency Facility Design for Tunnels

14

9 November
2022

Preparation of the Design Manual of Road Tunnels (Tunnel Facilities) (Draft)

- Discussion on Table of Contents Structure (Part 2)

150

13 December
2022

Preparation of the Design Manual of Road Tunnels (Tunnel Facilities) (Draft)

- Ventilation Equipment Design

161h

7 February
2023

Preparation of the Design Manual of Road Tunnels (Tunnel Facilities) (Draft)

- Lighting Equipment Design
- Water Spray Systems

17th

27 April 2023

Guidelines for Implementing the Pilot Project

- Guidelines for Pilot Project Using the Design Manual of Road Tunnels (Civil
Works) (Draft)

- Guidelines for Pilot Project Using the Design Manual of Road Tunnels
(Tunnel Facilities) (Draft)

18th

13 June 2023 |-

Implementation of Pilot Project (Civil Works)-Partl

Rock Mass Classification
- Preparation of Tunnel Project Cost Estimates and Construction Schedules

19th

28 June 2023 |-

Implementation of Pilot Project (Civil Works)-Part2

Rock Mass Classification
- Preparation of Tunnel Project Cost Estimates and Construction Schedules

20th

3 July 2023

Implementation of Pilot Project (Tunnel Facilities)-Partl

- Emergency Facilities for Tunnels

let

27 July 2023

Implementation of Pilot Project (Tunnel Facilities)-Part2

- Emergency Facilities for Tunnels

22nd

20 May 2024 |-

Observation and Measurement -Part 1

Tunnel Measurement — A
+ Tunnel Measurement — B

231

27 June 2024 |-

Observation and Measurement -Part 2

Tunnel Measurement — A
- Tunnel Measurement — B

24

25 September |-

2024

Geological Risk Management

Japanese Case Studies of Tunnel Collapse Incidents
- Risk Factors and Countermeasures
- Quality Control Testing, Surveying, and Benchmarking




WG Date Summary
Kickoff Meeting
- Overview of Project
1t 8 July 2021 Introduction of Working Group (WG) Members
- Activity Schedule for WG
- Discussion on Manual Preparation and Content
ond 21 October |Preparation of the Planning Manual of Road Tunnels (Draft)
2021 Introduction to Design Methods for Mountain Highway Tunnels
3 18 February |Preparation of the Planning Manual of Road Tunnels (Draft)
2022 - Alignment Planning for Mountain Roads
40 18 March  |Preparation of the Planning Manual of Road Tunnels (Draft)
2022 - Discussion on the Table of Contents (Tunnel Planning) (1)
5 23 March  |Preparation of the Planning Manual of Road Tunnels (Draft)
2022 - Environmental and Social Considerations in DOH Projects
g 31 March  |Preparation of the Planning Manual of Road Tunnels (Draft)
2022 - Discussion on the Table of Contents (Tunnel Planning) (2)
Preparation of the Planning Manual of Road Tunnels (Draft)
- Tunnel Cross-Section Planning
& 6 May 2022 | Tunnel Alignment Planning
- Tunnel Portal Planning
Preparation of the Planning Manual of Road Tunnels (Draft)
gt 17 May 2022 |- Environmental and Social Considerations for Mountain Highway Tunnel
Projects (1)
Preparation of the Planning Manual of Road Tunnels (Draft)
gth 9 June 2022 |- Tunnel Outline Design
- Tunnel Construction Plan
Preparation of the Planning Manual of Road Tunnels (Draft)
WG-2 100 | 24 June 2022 | Tgnnel Facility Planning
Planning . Rlsk_ Management o
- Preliminary Cost Estimation for Tunnels
11 31 August  |Preparation of Planning Manual of Road Tunnels (Planning)
2022 - Preparation of JCC Presentation Materials for the Design Manual (Draft)
12t 22 September |Preparation of Planning Manual of Road Tunnels (Planning)
2022 - Presentation Rehearsal for the Design Manual (Draft)
25 October Preparation of Planning Manual of Road Tunnels (Planning)
13t 2023 - Environmental and Social Considerations for Mountain Highway Tunnel
Projects (2)
2 November Preparation of Planning Manual of Road Tunnels (Planning)
14t 2022 - Environmental and Social Considerations for Mountain Highway Tunnel
Projects (3)
15t 9 November |Preparation of Planning Manual of Road Tunnels (Planning)
2022 - Discussion on Additional Items for Inclusion in the Planning Manual (Draft)
7 February Prep_arat_ion of tr_le Design Manual of Road Tunnels (Tunnel Facilities) (Draft)
16t 2023 - Lighting Equipment Design
- Water Spray Facilities
Implementation Policy for Pilot Project
- Implementation Policy for Pilot Project Utilizing the Design Manual of Road
17t 127 April 2023| Tunnels (Civil Works) (Draft)
- Implementation Policy for Pilot Project Utilizing the Design Manual of Road
Tunnels (Tunnel Facilities) (Draft)
Pilot Project (Civil Works) Implementation (1)
18t 13 June 2023 |- Rock Mass Classification
- Preparation of Tunnel Project Cost Estimates and Construction Schedules
Pilot Project (Civil Works) Implementation (2)
19t 28 June 2023 |- Rock Mass Classification

- Preparation of Tunnel Project Cost Estimates and Construction Schedules
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WG Date Summary
Kickoff Meeting
- Overview of Project
1t 2 July 2021 |- Introduction of Working Group (WG) Members
- Activity Schedule for WG
- Discussion on Manual Preparation and Content
5 August Confirmation of Current DOH-Related Matters Required for Preparation of
2 2021 Draft Guidelines for Determination of Scope of Work for Investigation and
Design for Road Tunnels (Investigation) (Civil Works)
. 18 August | Project Phases and Deliverables
3 2021 - Construction Contract- Related Documents
- Examples of Terms of Reference (TOR) for Investigation and Design Work
- Collection of Contractual Information within DOH
4n 2 September |. pjscussion on Table of Contents for WG-3 Deliverables
2021 - Electronic Bidding Process and Contract Committee
- Registration and Ranking of Consultants (Consultant Information Center) and
Contractors (Management Division)
14 September | Overview of Design Changes and Processes during Construction
5t 2001 - Design Changes in Consulting Work
- Comparison of Contractual Matters between DOH and Japan
- Overview of the Table of Contents for the Draft Guidelines prepared by WG-
3
Preparation of Guidelines for Determination of Scope of Work for Investigation
29 and Design for Road Tunnels
ol September |- Proposal for Document Title Change (Specification — Guideline)
2021 - Discussion on the Table of Contents for Technical Assistance Documents
(Draft) (Verification of Required and Deliverable Items)
WG-3 7th 6 October |- Review of Content for Submission at JCC2
Contract 2021 - Review of Content for Submission at JCC2
- Draft Presentation Material for the 5th WG
14 October
gt 2021 - Draft of Outputl to be Approved at the 2nd JCC
- Timeline for the 2nd JCC
gt 27 October |- Progress toward the 2nd JCC
2021 - Output of the 6th WG
26 November |’ Open Discussion for the Next Phase (2021/12-2022/9)
10t 2001 + Confirmation of the “Revision Policy” of the Draft
- Summary of Today's Discussion and Tentative Approval of 2022 Activities
- Meeting Confirmation of November 26, 2021
17 December | Propgsal of TenFative WG-3 Schedule for 2022
11t 2021 - Relationships with WG-1/2/4
- Need for Cooperation with WG-1/2/4
- Key Points of Consultation and Requests with DOH
- Review of 2021 Activities
12t 24 February |- Planned Activities for WG-3 in 2022
2022 - Importance of Mutual Cooperation and Relationships among WG-1 to WG-4
- Activity Schedule for WG-3 in 2022
- Relationship between Standard Specifications and Special Specifications
(Japan)
13t 172|\éI2aZrch - Examples of Special Specifications (Japan)
- Explanation of Pilot Study (Assignment)
- Draft Table of Contents for Design (Civil Works) Guidelines
- Report on Pilot Study Results (by DOH)
140 26 May 2022 - Explanation of Pilot Study (Assignment)

- Contents of Design (Civil Works) Guidelines (Explanation of Design Stages,

etc.)
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WG Date Summary
- Responses to DOH Questions Based on Pilot Study
0 - Final Version Based on Pilot Study Results
15 20 duly 2022 | Draft Table of Contents for Design (Tunnel Facilities) Guidelines
- Revised Schedule for Year-End 2022
20
16t September |- Guidelines for Developing Draft Guidelines for Design Changes
2022
17t 17 February |- Drafting Approach and Table of Contents for Draft Guidelines for Design
2023 Change of Road Tunnel Projects
18" 22 February |- Table of Contents for Draft Guidelines for Design Change of Road Tunnel
2023 Projects, Including Case Examples
- Explanation of Pilot Study Results
19t 27 April 2023 |- Description of Content in the Draft Guidelines for Design Change of Road
Tunnel Projects, Including Design Change Cases
20n |13 June 2023 | Differences between Draft Guidelir\esf for Design (?hange of Road Tunnel
Projects and Change Procedures within DOH (Verification)
21 27 June 2023 |- Explanation of Pilot Study Results
- Details (Text) of the Draft Guidelines for Design Change of Road Tunnel
22nd | 24 July 2023 |  Projects
- Contract Structure According to FIDIC
Kickoff Meeting
- Overview of Project
15t 24 June 2021 |- Introduction of Working Group (WG) Members
- Activity Schedule for WG
- Discussion on Manual Preparation and Content
ond 29 July2021 Collection of-Cost Estimatio.n Inf.ormaFiorl in Thailar?d -
- Q&A Session on Cost Estimation within DOH (Discussion)
Collection of Cost Estimation Information in Thailand
31 31 August |- Discussion on Objectives/Content of the Draft Guidelines
2021 - Q&A Session on Cost Estimation within DOH (Discussion)
- Understanding Current Contract and Cost Estimation Methods in Thailand
28 Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for
Investigation (Draft)
4th September . X
2021 - Discussion on Table of Contents
- Discussion on the Proposed New Table of Contents by the JICA Team
Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for
WG-4 5 18 October Inve_stiqati_on (Draft)_ _
Cost Estimation & 2021 . Dlscus_S|or_1 on Guidelines’ Content _ o
Construction - Organization of Content Related to Tunnel Projects (Investigation)
Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for
g 9 November |Investigation (Draft)
2021 - Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Investigation)
Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for
h Investigation (Draft)
v 3 March 2022 Discussion on Guidelines” Content
- Organization of Content Related to Tunnel Projects (Investigation)
Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for
gt 17 March |Investigation (Draft)
2022 - Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Investigation)
Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for
Investigation and Design (Draft)
gth 2 June 2022 |- Discussion on Guidelines” Content

- Organization of Content Related to Tunnel Projects (Investigation and
Civil/Facility Design)
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WG

Date

Summary

10th

25 July 2022 |-

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Investigation and Design (Draft)

Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Investigation and Civil
Design)

1 1th

25 August
2022

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Investigation and Design (Draft)

- Finalization of Investigation Guidelines

- Discussion on Guidelines’ Content

- Organization of Content Related to Tunnel Projects (Investigation and Civil
Design)

12th

14
September
2022

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Facility Design)
- Organization of Content Related to Supervision Work

13"

13 December
2022

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Facility Design)
- Organization of Content Related to Supervision Work

14

3 February
2023

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Guidelines’ Content

- Organization of Content Related to Tunnel Projects (Facility Design)
Preparation of Draft Guidelines for Supervision and Inspection of Road Tunnel
Construction

- Explanation of Table of Contents Structure

151h

21 February
2023

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Guidelines’ Content

- Organization of Content Related to Tunnel Projects (Facility Design)
Preparation of Draft Guidelines for Supervision and Inspection of Road Tunnel
Construction

- Explanation of Content in the Guidelines

161h

8 March 2023

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Guidelines’ Content

- Organization of Content Related to Tunnel Projects (Civil and Facility
Design)

- Preparation of Draft Guidelines for Supervision and Inspection of Road
Tunnel Construction

- Explanation of Content in the Guidelines

17th

2 May 2023

Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for

Design (Draft)

- Discussion on Pilot Study Related to the Guidelines

- Organization of Content Related to Tunnel Projects (Civil and Facility
Design)

Preparation of Draft Guidelines for Supervision and Inspection of Road Tunnel

Construction

- Explanation of Key Sections in the Guidelines
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WG Date Summary
Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for
Design and Civil Works (Draft)
- Discussion on Pilot Study Related to the Guidelines
- Organization of Content Related to Tunnel Projects (Civil and Facility
18t 14 June 2023 | Design)
- Organization of Content Related to Tunnel Projects (Facility Construction)
- Preparation of Draft Guidelines for Supervision and Inspection of Road
Tunnel Construction
- Explanation of Key Sections in the Guidelines
Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for
Design and Civil Works (Draft)
19t 10 July 2023 |- Discussion on Pilot Study Related to the Guidelines
- Organization of Content Related to Tunnel Projects (Civil and Facility
Design)
Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for Civil
16 August
20" 2023 Works (Draft)
- Discussion on Guidelines’ Content
Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for
Design and Civil Works (Draft)
- Discussion on Guidelines’ Content
- Organization of Content Related to Tunnel Projects (Civil and Facility
st 29 August Design)
2023 - Organization of Content Related to Tunnel Projects (Civil and Facility
Construction)
- Preparation of Draft Guidelines for Supervision and Inspection of Road
Tunnel Construction
- Explanation of Content in the Guidelines
Training Activities Based on the Guidelines for Cost Estimation of Road Tunnel
22n 129 April 2024 |Projects
(Investigation, Civil Works, Tunnel Facilities)
Kickoff Meeting
- Overview of Project
15t ng;giust - Introduction of Working Group (WG) Members
- Activity Schedule for WG
- Discussion on Manual Preparation and Content
ond 8 December |- Overview of Japan's highway maintenance practices and structural inspection
2021 methods
- Thailand’s Structural Maintenance System and Implementation Status
3rd 21 February | Current status and implementation of Thailand's structural maintenance
2022 P
system
" . Preparation of Draft Guidelines for Operation & Maintenance of Road Tunnels
WG_'S 4 19 April 2022 - Discussion on the Table of Contents and Details of the Guidelines
I\C/)Iz(ier:?::lr?ann(i 5 16 August [Preparation of Draft Guidelines for Operation & Maintenance of Road Tunnels
2022 - The Table of Contents and Details of the Guidelines
g 31 January |- The Table of Contents and Details of the Guidelines
2023 - Chapter 1 General Overview
7th 8 May 2023 |- Chapter 2 Routine Tunnel Management and Emergency Response
gt 20 June 2023 |- Chapter 3 General Tunnel Maintenance
gth 28 August | Chapter 4 Regular Tunnel Inspections
2023
10t 1 September | Overall Explanation of Chapters 1-4
2023
11t 30 N;J;;ber - Field Survey of the 304 Wildlife Corridor Tunnel
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WG Date Summary
Preparation of Draft Guidelines for Operation & Maintenance of Road Tunnels
12t | 30 May 2024 |- Tunnel Management
- Case Study of the 304 Wildlife Corridor Tunnel
- Routine Management and Regular Equipment Inspection
13t 26 September |- Emergency Management Procedures for the 304 Wildlife Corridor Tunnel
2024 - Cost Estimation for Equipment Design and Maintenance in the 304 Wildlife
Corridor Tunnel

2.2.2

Activities for Each Output

Activities are shown in Table 2-8 to Table 2-11.

Table 2-8 Achievement under Output 1

Activities Achievement Status
A#ctlwt_ L1 Conducted a baseline survey to analyze the
To review present o S
- organizational structure of DOH and the responsibilities Completed
organization structure and A
. of each bureau/division.
works in DOH
Activity 1-2
To identify the most suitable Based on Activity 1-1, reviewed the appropriate level for
section in DOH and necessary establishing a new tunnel division. Completed
personnel in charge of Allocated personnel in alignment with the P
mountain highway tunnel responsibilities established under Activity 1-3.
project management
Activity1-3
To |den_t|f_y_v_vorks and . Defined the necessary responsibilities for the new tunnel
responsibilities of the section L L - L
. : division, taking into account the findings from Activity Completed
in charge of mountain
. . 1-1.
highway tunnel project
management
Table 2-9 Achievement under Output 2
Activities Achievement Status
Activity2-1 Conducted a baseline survey to gather and analyze
To identify management cycle information on the existing management cycle of DOH's Completed
for mountain highway tunnel road projects.
Activity2-2 Completed a review of DOH's Intercity Highway
To prepare programs of
A Development Plan (20-year plan).
mountain highway tunnel L Completed
. Currently compiling a program for the development of
construction as the A
mountain highway tunnels by DOH.
management cycle
Activity2-3 Drafted the Draft Guidelines for Supervision and
To prepare the draft manual - : -
on supervision and inspection Inspect_lon of Ro_ad Tunnel Construction, Guidelines for
of mountain highwav tunnel Operation & Maintenance of Road Tunnels (Draft), and Completed
: ghway Draft Guidelines for Design Change of Road Tunnel P
construction and maintenance .
o Projects (approved at the 6th JCC).
considering the management . . .
Preparing training materials.
cycle
Activity2-4 Conducted a review of DOH's previous Environmental
To study environmental issues Impact Assessment (EIA) reports.
and measures of mountain Delivered a technical lecture on environmental issues
Completed

highway tunnel project

and countermeasures for mountain highway tunnel
projects (lecture contents are documented in the
Planning Manual of Road Tunnels).
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Table 2-10 Achievement under Output 3

Activities Achievement Status
Activity3-1 Draft Investigation Manual of Road Tunnels completed
To prepare the draft manual and approved at the 2nd JCC. Completed
on investigation of mountain Investigation Manual of Road Tunnels finalized and
highway tunnel approved at the 4th JCC.
Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels (Draft)
Activity3-2 [Investigation Edition] completed and approved at the
To prepare the draft standard 2nd JCC. Completed
specifications on investigation Guidelines for Determination of Scope of Work for
of mountain highway tunnel Investigation and Design for Road Tunnels
[Investigation Edition] finalized and approved at the 4th
JCC.
Activity3-3 Guidelines for Cost Estimation of Road Tunnel Projects
To prepare the draft manual for Investigation (Draft) completed and approved at the
on cost estimation of 2nd JCC,; finalized Guidelines for Cost Estimation of Completed
mountain highway tunnel Road Tunnel Projects for Investigation approved at the
investigation 4th JCC.
Activity3-4 Selection criteria for pilot study sites completed and
To select the pilot study site approved at the 1st JCC. Completed
for mountain highway tunnel Three pilot study sites selected and approved at the 1st
investigation JCC.
Conducted pilot studies using the Krabi Bypass
Construction Project (D/D) and Tak-Mae Sod Project
. (F/S) results, applying the Draft Investigation Manual of
M . Road Tunnels, Guidelines for Determination of Scope of
To implement the pilot study L .
for mountain highway tunnel Work for Inve§t|g§tlon ar_u_j Design for _Roa_d Tunnels Completed
investigation (Draft) [Investigation Edition], and Guidelines for Cost
Estimation of Road Tunnel Projects for Investigation
(Draft), leading to the finalization of these manuals and
guidelines.
Table 2-11Achievement under Output 4
Activities Achievement Status
Activity4-1 Draft Planning / Design Manual of Road Tunnels
To prepare the draft manual completed and approved at the 4th JCC. Completed
on design of mountain Planning / Design Manual of Road Tunnels finalized and
highway tunnel approved at the 6th JCC.
Activity4-2 Guidelines for Determination of Scope of Work for
To prepare the draft standard Investigation and Design for Road Tunnels (Draft)
specifications on design of [Design Edition] completed and approved at the 4th
mountain highway tunnel JCC. Completed
Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels [Design
Edition] finalized and approved at the 6th JCC.
Activity4-3 Guidelines for Cost Estimation of Road Tunnel Projects
To prepare the draft manual for Design (Draft) completed and approved at the 4th
on cost estimation of JCC. Completed
mountain highway tunnel Guidelines for Cost Estimation of Road Tunnel Projects
design for Design finalized and approved at the 6th JCC.
AT_\L(():t;ZII;c:";ﬁe pilot study site Selection criteria for pilot study sites completed and
approved at the 1st JCC. Completed

for mountain highway tunnel
design

3 pilot study sites selected and approved at the 1st JCC.
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Activities Achievement Status
Activity4-5
To implement the pilot study
for mountain highway tunnel
design

Conducted pilot studies using the Krabi Bypass
Construction Project (D/D) and Tak-Mae Sod Project Completed
(F/S) as reference projects.

2.3 Project Output and Achievement of Goal
231 Output 1

The achievement status related to Output 1 is shown in Table 2-12.

Table 2-12 Achievement Status Related to Output 1

| Outputl | DOH's human resources, institution and scope of works on tunnel project are established. |
Indicators Actual Results IS
Rate
Indicatorl-1 - To collect and analyze the information on existing
Unit or section in charge of organization structure of DOH (30%/30%) 100%
tunnel project in DOH is - To establish a draft unit or section in charge of tunnel 0
established. project in DOH (70%/70%)
Indicator 1-2 - To collect and analyze the information on existing
P IT— human resource of DOH (30%/30%)
Enough human resources are . . L 100%
assigned to the section To assign draft mem_bers to the unit or section in
' charge of tunnel project (70%/70%)

. To collect and analyze the information on existing
Indicator 1-3 o
. responsibilities and works of DOH (30%/30%)
The responsibilities of the o . 100%
section are clarified To Qraft. the responsibilities anq works of the unit or

' section in charge of tunnel project (70%/70%)

2.3.1.1 Analysis of DOH Organizational Structure
(1) Organizational Structure and Number of Engineers

DOH operates under the Ministry of Transport (MOT) and is responsible for the construction and
management of Thailand’s national highways and intercity motorways. The organizational structure
primarily consists of the Headquarters and Regional Offices. Regional Offices include 18 Regional
Offices of Highways, five Road Construction Training Centers, and four Bridge Construction Training
Centers, with the Regional Offices overseeing 104 Highway District Offices. The DOH organizational
structure is shown in Figure 2-1. It illustrates the hierarchical structure of DOH. The DOH employs a
total of 12,541 personnel, comprising 5,834 officials, 1,565 permanent employees, and 5,142
government employees. The highest-ranking position within the DOH is the Director-General, followed
by four Deputy Director-Generals and six Chief Engineers. Prior to recent structural reforms, most
bureaus and divisions reported directly to the Deputy Director-Generals or Chief Engineers. However,
under the new structure, bureaus and divisions no longer report to Chief Engineers and are now directly
under the supervision of Deputy Director-Generals. DOH personnel may request internal transfers every
six months, subject to position availability. Promotions are typically processed promptly to fill vacancies
arising from promotions, relocations, retirements, or resignations.
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Resource: DOH Annual Report 2023
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|_
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|_
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| Training Division
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| Bureau of Legal Affairs

Bureau of Highways
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Office of Highways 1-18
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Bureau of Mechanical
Equipment and
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Bureau of Right of Way
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Bridge Construction and
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Source: Based on DOH Annual Report 2023 (Compiled by JICA Expert Team)

Figure 2-1 Organizational Structure of DOH
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Figure 2-2 Number of DOH Staffs
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(2) Scope of Duties

The scope of duties for each bureau/division within DOH is shown in Table 2-13.

Table 2-13 The Scope of Duties for Each Bureau/Division

Red: Items with Strong Technical Relevance to the Project
Blue: Items Related to Tunnel Project Management

Name of Department

The Scope of Duties

Office of Internal

1) Conduct audits on administrative, financial, and accounting matters of the
bureau/division.

Administrative
System Development

Audit 2) Collaborate with or support other relevant departments as assigned.
1) Provide recommendations and advice to the Director-General on strategies for
Office of bureaucratic development within the department.

2) Monitor, evaluate, and prepare reports on bureaucratic development.

3) Coordinate with central agencies and other departments on government system
bureau/division.

4) Collaborate with or support other relevant departments as assigned.

Personnel Division

1) Operate on the organization of work and administration. Department of Human
Resources, except for the Department's Human Resource Development

2) Take action on strengthening discipline. maintain the moral system and personnel
welfare work of the Department

3) Working with or supporting the operations of other relevant bureau/division or
assigned

1) Handle general administration, documentation, and maintenance of the department’s
buildings and premises.
2) Perform administrative and secretarial tasks for the department.

Accounting Division

O;f;gfe(:;the 3) Conduct public relations and disseminate information about the department’s work.
y 4) Undertake tasks not specifically assigned to other government agencies.
5) Collaborate with or support the operations of other relevant bureau/division as
assigned.
Finance and 1) Manage financial, accounting, and budgeting matters of the department.

2) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Training Division

1) Manage human resource development activities for the department.
2) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Procurement Division

1) Handle procurement activities for the department.
2) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Information
Technology Center

1) Prepare the department’s Information Technology Master Plan and Action Plan,
including monitoring and evaluating performance.

2) Manage the department’s information technology systems.

3) Develop computer systems and networks, and provide advice, training, or support
on the use of computers and software.

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Legal
Affairs

1) 1. Handle legal matters related to highway laws and other relevant regulations.

2) Manage legal and contractual issues related to civil, criminal, administrative, and
other cases under the department’s jurisdiction.

3) Provide legal advice and disseminate knowledge on relevant laws.

4) Study, draft, and develop laws related to the department’s responsibilities.

5) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Inter-City Motorway
Division

1) Collect toll fees and manage traffic and safety systems on intercity highways.
2) Develop and maintain the intercity highway network.
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Name of Department

The Scope of Duties

3) Oversee concession highway operations.
4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Inter-City Motorway
District

1) Plan and manage maintenance, security, and small construction projects on intercity
highways.

2) Survey, inspect, and prepare information on material sources, road works, and road
conditions.

3) Perform maintenance, security, and small project construction on intercity
highways.

4) Maintain and repair vehicles, machinery, and equipment.

5) Engage local communities in reconstruction and maintenance projects.

6) Enforce highway laws as assigned.

7) Issue permits under the Highway Act as assigned.

8) Support and collaborate with provincial and other agencies.

9) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Coverage: Highway No. 7 (Bangkok - Chonburi - Pattaya) and Highway No. 9 (Bang
Pa-in - Bang Phli) Eastern Ring Road.

Bureau of Highways
Maintenance
Management

1) Develop strategies, work plans, and road maintenance projects.

2) Study and improve road maintenance management and data analysis.

3) Monitor and evaluate road maintenance budgets.

4) Prepare plans and standards for vehicle weight control.

5) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Office of Highways
1-18

1) Plan, survey, design, inspect, and analyze highway maintenance, safety, and small
project construction.

2) Manage medium-sized construction projects and highway network maintenance.

3) Handle land ownership and legal matters.

4) Operate vehicle weighing checkpoints.

5) Manage and maintain machinery and vehicles.

6) Supervise and monitor highway district operations.

7) Issue permits under highway laws as assigned.

8) Provide technical advice and support to highway districts and other agencies.

9) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Highway District
(104 districts)

1) Plan highway maintenance, safety, and small project construction.

2) Survey and prepare information on road work materials and conditions.

3) Perform highway maintenance, safety, and small project construction.

4) Maintain and repair vehicles, machinery, and tools.

5)Engage local communities in construction, reconstruction, and maintenance
projects.

6) Enforce highway laws as assigned.

7) Issue permits under the Highway Act as assigned.

8) Operate mobile vehicle weighing checkpoints.

9) Support and collaborate with provincial and other agencies.

10) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Office of Traffic
Weight Control

1) Plan and manage systematic vehicle weight control, including establishing weighing
checkpoints.

2) Develop and update vehicle weight control standards and regulations.

3) Monitor and control the budget for weighing checkpoints.

4) Supervise and evaluate vehicle weight control operations across various offices.

5) Serve as a central coordination point for vehicle weighing checkpoints nationwide,
and develop proactive policies with other agencies.

6) Perform other tasks as assigned.
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Name of Department

The Scope of Duties

Highway Police
Division

1) Investigate and act according to the Criminal Procedure Code and other traffic-
related laws.

2) Safeguard government property and manage highway usage.

3) Control traffic and pollution according to the law.

4) Provide assistance and ensure the safety of highway users.

5) Educate the public about traffic laws.

Bureau of
Mechanical
Equipment and
Communication

1) Develop and standardize plans for the use and repair of machinery and vehicles of
the department.

2) Maintain and repair machinery and vehicles.

3) Manage the department’s working capital for mechanical costs.

4) Procure spare parts for machinery and vehicle repairs.

5) Install, repair, and maintain the department’s telecommunications systems.

6) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Right of
Way

1) Survey and calculate the value of land and properties used in road works.

2) Secure ownership of land and property used in road works.

3) Handle appeals related to compensation for land and property used in road works.

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Highway
Construction 1

1) Supervise and manage the construction and renovation of large projects.

2) Prepare preliminary appraisals for large-scale construction and renovation projects.

3) Ensure safety and environmental standards during construction and renovation.

4) Study and improve construction and restoration methods for large projects.

5) Provide technical advice on large-scale construction and renovation.

6) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Highway
Construction 2

1) Supervise and manage special projects and urgent emergency works.

2) Prepare preliminary appraisals for special and emergency construction works.

3)Ensure safety and environmental standards during special and emergency
construction works.

4) Study and improve construction methods for special and emergency projects.

Road Construction
Training Center 1-5

1) Responsible for road construction and reconstruction using in-house methods.
2) Provide training in road and mechanical engineering.

Bureau of Bridge
Construction

1) Supervise and manage the construction and restoration of bridges.

2) Prepare preliminary appraisals for bridge construction and restoration projects.

3)Ensure safety and environmental standards during bridge construction and
restoration.

4) Study and improve construction and restoration methods for bridges.

5) Transfer technology and provide field training to develop departmental personnel
and other organizations.

6) Provide technical advice on bridge construction and restoration.

7) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bridge Construction
and Rehabilitation
Center 1-4

1) Supervise and manage bridge construction, restoration, and maintenance.
2) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Materials
Analysis and
Inspection

1) Study, develop, and establish specifications for materials and material testing
methods.

2) Design and recommend pavement structures and improve the quality of materials
used in road works.

3) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Road
Research and
Development

1) Conduct research and development related to road works.

2) Liaise with domestic and international research institutes.

3) Collaborate with or support the operations of other relevant bureau/division as
assigned.
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Name of Department

The Scope of Duties

Bureau of Highway
Safety

1) Plan, survey, and analyze traffic problems on highways.

2) Develop and establish standards for traffic control signs and signals.

3) Provide technical advice on highway safety operations.

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Highway
Standard and
Evaluation

1) Develop and enforce engineering standards and requirements.

2) Promote and supervise contractor performance standards.

3) Assess the quality of engineering works.

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Planning

1) Prepare strategic and action plans for the department.

2) Develop highway network standards.

3) Conduct feasibility studies and project evaluations.

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

Bureau of Location

1) Develop standards and requirements for route and structural design.
2) Conduct surveys and prepare geographic information for highway projects.
3) Study geological suitability for highway construction.

and Design 4) Design highways and related structures.
5) Collaborate with or support the operations of other relevant bureau/division as
assigned.
1) Develop the domestic highway network to connect with international highways.
Bureau of - - : - :
- 2) Coordinate international highway development projects.
International - P - .
Highway 3) Manage loan and grant programs, including liaising with funding sources.

Cooperation

4) Collaborate with or support the operations of other relevant bureau/division as
assigned.

(3) Financial Status

The annual budget of DOH is shown in Table 2-14. The budget for the fiscal year 2023 is THB 118.816
billion, accounting for approximately 3.7% of the national budget. The 2024 budget for DOH represents
about 2.3 times the amount allocated in the fiscal year 2013. Additionally, the proportion of DOH’s
budget within the national budget has been trending upward.

Table 2-14 Annual Budget of DOH

Budget (Unit: Million THB) Ratio
Year -

National Budget (a) Budget of DOH (b) (b/a)
2024 3,480,000 121,827 3.5%
2023 3,185,000 118,816 3.7%
2022 3,100,000 113,348 3.7%
2021 3,285,962 125,946 3.8%
2020 3,200,000 113,883 3.6%
2019 3,000,000 117,138 3.9%
2018 2,900,000 105,747 3.6%
2017 2,733,000 91,280 3.3%
2016 2,720,000 77,510 2.8%
2015 2,575,000 60,334 2.3%
2014 2,525,000 52,759 2.1%
2013 2,400,000 52,966 2.2%
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2.3.1.2 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P) in Mountain
Road Tunnels

To assess the capabilities (knowledge, experience, technical skills, expertise, etc.) of DOH personnel
(C/P) involved in the project’s Working Groups (WG), a baseline survey was conducted through a web-
based questionnaire targeting 61 personnel. This survey aimed to provide specificity for the project
activities. The overall survey results, as well as the results by each WG, are shown in Table 2-15 to
Table 2-20 and Figure 2-3 to Figure 2-7.
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Table 2-15 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [Overall]

Items

Results

Category 1
(Qualifications)

Educational Background
and Qualifications

* Among the 61 survey participants (C/P: WG members), 12 hold a Ph.D. in engineering, indicating a high academic background.

* With 52 members holding a bachelor's degree, it is assumed that they possess foundational civil engineering knowledge, making
this organization highly capable compared to counterparts in other countries. * Breakdown: 52 bachelor's degree holders
(including 12 with doctoral degrees), and 9 others.

* Approximately 90% of the personnel hold a Professional Engineer qualification in Thailand, demonstrating experience in civil
engineering projects.

Age Distribution

* The majority of WG members are in their 30s to early 40s, indicating that the participants are individuals who will lead DOH
in the future.

Expertise » 21.3% specialize in project management, while 83.6% are civil engineering specialists.
* The high percentage of civil engineering specialists means they generally understand standard civil engineering terminology,
allowing WG activities to proceed with minimal disruption.
English Skills * Nearly half of the WG members have a Fair level of English skills, suggesting that simple English or Thai should be used in
WG activities and workshops.
Years of Work | « WG-1, WG-3, and WG-5 consist of a balanced mix of experience levels.
Experience * WG-2 and WG-4 are predominantly composed of members from the same department, with relatively less experience than
Category 2 other WGs.
(Experience & | Current Job |  Each WG primarily includes members suited to the theme of the respective WG, allowing efficient learning of WG activities.
Skills) Responsibilities
Preferred Frequency of | » Around 80% expressed a preference for holding WG meetings once or twice a month.
WG Meetings
Category 3 Knowledge of Roads | ® WG-1, WG-4, and WG-5 have many members from departments related to their themes, resulting in relatively high levels of
(Knowledge in | and Bridges knowledge relevant to each WG’s focus.
Road and * WG-2 has a relatively younger member demographic with limited practical experience, leading to lower overall expertise.
Bridge Sector) * WG-3 has members from a variety of departments, resulting in a wide range of knowledge levels.
Knowledge of Mountain | » All WGs expressed a desire to acquire at least basic-level knowledge in mountain highway tunnel-related fields (investigation,
Category 4 Highway Tunnels planning, and design). Many comments indicated an interest in learning about environmental impacts, mitigation measures, and

(Knowledge in
Tunnel Sector)

evaluations related to tunnel development.

Desired Skill Level in
Mountain Highway
Tunnel Technology

* Members have limited knowledge related to mountain highway tunnel projects due to lack of experience in this area.
* Members of WG1 and WG2 largely consist of personnel from the Bureau of Location and Design, who are currently involved
in the Conceptual Design of the Krabi Bypass Construction project, showcasing high technical expertise in certain areas.

Category 5
(Requirements)

Expectations and
Interests in the Project

* Overall, DOH staff exhibit high expectations and interest in this project, with many expressing a desire to join the newly
established tunnel division initiated by this project.
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Table 2-16 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [WG-1]

Items

Results

Category 1
(Qualifications)

Educational Background
and Qualifications

Age Distribution

Expertise

* WG-1 consists of 15 members, primarily young to mid-career professionals in their early 30s to early 40s,
including 6 Ph.D. holders in engineering and 7 Senior Professional Engineers, making it the most advanced
* The majority of members are affiliated with the Bureau of Location and Design.

English Skills

* Approximately half of the WG members have Fair-level English proficiency, suggesting that WG activities and
workshops should ideally be conducted in simple English or Thai.

Category 2

Years of Work Experience

* The group composition is balanced in terms of years of work experience.

(Experience & Current J_O_b_ _ * Most members are from the Design Bureau and are involved in survey, testing, design (road, pavement,
pSkiIIs) Responsibilities drainage), and construction management tasks.
Preferred Frequency of WG .
Meetings * More than half of the members expressed a preference for a monthly WG meeting frequency.
Category 3 Knowledge of Roads and
(Knowledge in | Bridges * Despite individual differences, the overall scores for road survey, design, and traffic operation and maintenance
Road and were 3 or higher.

Bridge Sector)

Category 4
(Knowledge in
Tunnel Sector)

Knowledge of Mountain
Highway Tunnels

* Although there is no experience with mountain highway tunnel projects, knowledge levels are generally low;
however, several members from the Design Bureau are involved in the ongoing Krabi Bypass Construction
Project (including mountain highway tunnels), resulting in some higher scores.

Desired Skill Level in
Mountain Highway Tunnel
Technology

* Members are keen on acquiring knowledge above the basic level.

Category 5
(Requirements)

Expectations and Interests
in the Project

* There is high expectation and interest in this project, particularly among members interested in joining the newly
established tunnel department, with many also showing interest in 3D CAD.
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Table 2-17 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [WG-2]

Items

Results

Category 1
(Qualifications)

Educational Background
and Qualifications

Age Distribution

Expertise

* WG-2 consists of 7 members, including 2 Ph.D. holders in engineering, most of whom are in their late 30s to
early 40s

* 6 members specialize in civil engineering, and 1 specializes in environmental studies.

* The majority of members are affiliated with the Bureau of Planning.

English Skills

* Approximately half of the WG members have Fair-level English proficiency, suggesting that WG activities and
workshops should ideally be conducted in simple English or Thai.

Years of Work Experience

* Most members are from the same department, with relatively fewer years of experience compared to other WGs.

Category 2 Current Job . L . . . - .
; o * Many members belong to the Planning Bureau, engaging in project planning, construction supervision, project
(Experience & | Responsibilities . ’ ;
Skills) evaluation, and EIA/IEE responses, as well as in-house consulting.
Preferred Frequency of . . . .
WG Meetings * About 80% of the members prefer a twice-monthly WG meeting frequency, with no one expressing a preference
for weekly meetings.
Category 3_ Knpwledge of Roads and * Although there are individual differences, the overall scores were low. This may be due to the relatively young
(Knowledge in | Bridges S . . N .
Road and age group, I|m|.ted practical experience, and the fact th_at upstream activities, such as master planning and
Bridge Sector) feasibility studies, are predominantly outsourced to private consultants.
Epor:/vledq? of I\/Ilountaln * Members lack experience in mountain highway tunnel projects, and overall knowledge in this area is low.
Category 4 'ghway Tunnels However, some members show high scores due to involvement in the ongoing Krabi Bypass Project.

(Knowledge in
Tunnel Sector)

Desired Skill Level in
Mountain Highway Tunnel
Technology

* Members are eager to acquire knowledge above the basic level.

Category 5
(Requirements)

Expectations and Interests
in the Project

* There is high interest and expectation toward the project, with many members expressing a desire to join the
newly established tunnel department and a significant number showing interest in 3D CAD.
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Table 2-18Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [WG-3]

Items

Results

Category 1
(Qualifications)

Educational Background and
Quialifications

Age Distribution

Expertise

* WG-3 consists of 14 members, including 3 Ph.D. holders in engineering, with a broad age range from the
late 20s to early 50s.

* 6 members specialize in civil engineering, and 1 specializes in environmental studies.

* This WG has the most diverse expertise among all WGs, comprising members from the highest number of
different departments.

English Skills

* Approximately half of the WG members have Fair-level English proficiency, indicating that WG activities
and workshops would benefit from being conducted in simple English or Thai.

Years of Work Experience

* The group has a balanced distribution in terms of years of experience.

(E?(at:r?gr?éez 2 Current Job Responsibilities » Members of WG-3 are gathered from various departments, with a relatively high number of members
pSkiIIs) responsible for cost estimation, contract documentation, and external negotiations.
Preferred Frequency of WG e The preferred WG meeting frequency is split evenly, with 50% favoring weekly meetings and 50%
Meetings preferring monthly or twice-monthly meetings.
Category 3 Knowledge of Roads and
(Knowledge in | Bridges * Due to the broad age range and diverse departmental representation, there are significant variations in
Road and practical experience and individual proficiency.

Bridge Sector)

Category 4
(Knowledge in
Tunnel Sector)

Knowledge of Mountain
Highway Tunnels

* Members lack experience in mountain highway tunnel projects, and overall related knowledge is low.

Desired Skill Level in Mountain
Highway Tunnel Technology

* Members expect to acquire knowledge beyond the basic level.

Category 5
(Requirements)

Expectations and Interests in the
Project

* There is a high level of interest and expectation toward this project, with many members perceiving it as
significant for the DOH.
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Table 2-19 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [WG-4]

Items

Results

Category 1
(Qualifications)

Educational Background
and Qualifications

Age Distribution

Expertise

* WG-4 consists of 10 members, with an age range from the late 20s to early 40s. More than half of the members
are from the Bridge Construction Bureau.

English Skills

* About half of the WG members have Fair-level English proficiency, suggesting that WG activities and
workshops should be conducted in simple English or Thai.

Years of Work Experience

* The majority of members are from the same department, and the group is composed of members with relatively
less experience compared to other WGs.

(Ei?)t:rgilgr?éez 2 gggrznr:s\:gﬁities * Since most mempers_ belong to the Brigige Constr_u_ction Bureau, many are involved in cost estimation, contract
Skills) P documentation, bidding, and construction supervision.
Preferred Frequency of
WG Meetings * The preferred meeting frequency is once a month for 70% of the members, while 30% prefer twice a month.
Category 3 Knowledge of Roads and
(Knowledge in | Bridges * Members have a high level of knowledge in cost estimation, contracts, and bridge construction and maintenance
Road and due to their departmental affiliation.
Bridge Sector)
Knowledge of Mountain _ _ o _ _ o _
Category 4 Highway Tunnels * They lack experience in mountain highway tunnel projects, and their overall knowledge in this area is low.

(Knowledge in
Tunnel Sector)

Desired Skill Level in
Mountain Highway Tunnel
Technology

* Members expect to acquire knowledge beyond the basic level.

Category 5
(Requirements)

Expectations and Interests
in the Project

* There is significant interest and expectation toward the project, with many members considering it important for
the DOH. Additionally, a considerable number expressed interest in joining the new tunnel department.
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Table 2-20 Knowledge, Experience, and Technical Skills of DOH Personnel (C/P: Member of WG) in Mountain Highway Tunnels [WG-5]

Items

Results

Category 1
(Qualifications)

Educational Background
and Qualifications

Age Distribution

Expertise

* WG-5 comprises 15 members, including 1 Doctor of Engineering, and the age range spans from the late 20s to
early 40s.
* Most of the members are affiliated with the Bureau of Maintenance.

English Skills

* About half of the WG members have Fair-level English proficiency, indicating that WG activities and workshops
should ideally be conducted in simple English or Thai.

Years of Work Experience

* The group has a well-balanced range of work experience.

(Eiat:r?:rx: 2 Current Job « Many members are responsible for operations, maintenance, inspections, and facility management due to their
pSkiIIs) Responsibilities affiliation with the Bureau of Maintenance.
Preferred Frequency of * The preferred meeting frequency is once a month for more than half of the members, with 30% preferring twice
WG Meetings a month.
Category 3 Knowledge of Roads and
(Knowledge in | Bridges * While they have a high level of knowledge related to maintenance, they lack experience in mountain highway
Road and tunnel projects, and their overall knowledge in this area is low.
Bridge Sector)
Knowledge of Mountain  While they have a high level of knowledge related to maintenance, they lack experience in mountain highway
Category 4 | Highway Tunnels tunnel projects, and their overall knowledge in this area is low.

(Knowledge in
Tunnel Sector)

Desired Skill Level in
Mountain Highway Tunnel
Technology

* They expect to acquire knowledge beyond the basic level.

Category 5
(Requirements)

Expectations and Interests
in the Project

* There is significant interest and expectation toward the project, with many members recognizing its importance
to the DOH.
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Figure 2-3 Knowledge Level of DOH Personnel (C/P: WG Members) on Mountain Highway
Tunnels [WG-1]
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Figure 2-4 Knowledge Level of DOH Personnel (C/P: WG Members) on Mountain Highway
Tunnels [WG-2]
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Figure 2-5 Knowledge Level of DOH Personnel (C/P: WG Members) on Mountain Highway
Tunnels [WG-3]
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Figure 2-6 Knowledge Level of DOH Personnel (C/P: WG Members) on Mountain Highway
Tunnels [WG-4]
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Figure 2-7 Knowledge Level of DOH Personnel (C/P: WG Members) on Mountain Highway
Tunnels [WG-5]

2.3.1.3 Establishment of a New Department Responsible for Mountain Highway Tunnel
Operations

(1) Current Situation Analysis for Establishing a New Department Responsible for Mountain
Highway Tunnel Projects

The Bureaus and Divisions within DOH are established according to their respective scopes and
functions, with the responsible departments changing according to each stage of the project cycle. Figure
2-8 and Table 2-21 show the departments related to tunnel project management. For example, the Bureau
of Planning and the Bureau of Location and Design, which are responsible for the upstream stages
(planning, investigation, and design) of the tunnel project cycle, are positioned under the Deputy
Director-General for Engineering.
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Director-General |

—| Chief Engineer |——§ Chief Engineer for Planning

| Office of Internal Audit |—

—i Chief Engineer for Location and Design

—i Chief Engineer for Construction

| Office of Administrative System Development |—

| Personnel Division |

—i Chief Engineer for Maintenance ]

—i Chief Engineer for Research and Development i

—i Chief Engineer for Highway Safety ]

(104 districts) Construction 1

Procurement Division |—

| Bureau of Highway Safety |—

Deputy Director-General for Deputy Director-General for Deputy Director-General for Deputy Director-General for

Administration Maintenance Operations Engineering
| Office of the Secretary |— Bureau of Highways Bureau of Mechanical Bureau of Materials Analysis

Maintenance Management Equipment and — and Inspection

Finance and Accounting Communication

Division | Office of Highways 1-18 |— Bureau of Road Research and

| Bureau of Right of Way Development

Training Division |—
| 9 Highway District

Information Technology Center'— Bureau of Highway

| Bureau of Highway

| Office of Traffic Weight COnstrllJction 2
Control
| Bureau of Legal Affairs |—

Road Construction Training
Center 1-5

| Highway Police Division |—

| Bureau of Bridge Construction

Bridge Construction and
Rehabilitation Center 1-4

| | : Departments with strong technical relevance to this project

| | : Departments related to tunnel project management

Source: Based on DOH Annual Report 2023 (Compiled by JICA Expert Team)
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Bureau of Highway Standard
and Evaluation
| Bureau of Planning l—
| Bureau of Location and Design |—
Bureau of International
Highway Cooperation
| Inter-City Motorway Division l—
L

i Inter-City Motorway District

Figure 2-8 Departments Related to Tunnel Project Management

Table 2-21 Departments Related to the Tunnel Management Cycle in DOH
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[Legend]

©:High Technical Relevance to Tunnel Project Management (High Relevance to the Project)
O:Involved in Tunnel Project Management (Not Exclusive to Tunnel Project Management)
e:Specialized management tailored to tunnel oversight is required for long tunnels.
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As mentioned earlier, the organizational structure of DOH assigns responsible departments according
to each stage of the project. For project implementation, however, a cross-functional committee system
is utilized. The committee system operates as follows:

Particularly in large-scale projects, committees with distinct roles are established for each
project phase. For instance, in the feasibility study (F/S) phase, when a consultant contract is
executed, committees are formed for each stage, including "TOR Preparation,” "Consultant
Selection,"” "Progress Management," and "Payments."

The committee plays a role in advancing the project and grants approval for it to proceed to the
next phase.

Committee members are selected from relevant departments based on the committee's purpose.
While external personnel may participate, there has been little precedent for this.

Figure 2-9 illustrates the structure of the committee system.

Phase Committee Members

1.Plannin 4 Bu;fau Burgau Busau BuBeau Burgau Bur;au
‘ Drafting TOR |{ " ', " Q ]
‘ Selection of Consultant | % : Q : ]

M Directing the Project | 1_‘- " Q Q

i Accept/ Approving Payment | " é G
4.Construction RI an an L Vo

Figure 2-9 Illustration of Committees Operating within DOH

Table 2-22 shows the members of the Design Committee for the Krabi Bypass Project. Under the Chief
Engineer for Design, members are selected from each phase, including planning, design, construction,
and O&M, indicating that departments other than the Bureau of Location and Design are also involved.

Table 2-22 Members of the Design Committee for the Krabi Bypass Project

No. Position/Responsibility Department
1 Chief Engineer Chief Engineer for Location and Design
2 Director Bureau of Location and Design
3 Deputy Director 1 Bureau of Location and Design
4 Deputy Director 2 Bureau of Location and Design
5 Senior Engineer (Professional Level) Bureau of Planning
6 Senior Engineer Bureau of Materials Analysis and Inspection
7 Civil Works Technician (Senior Level) Bureau of Right of Way
8 Representative Bureau of Road Construction 1
9 Representative Krabi Highway District
10 Survey Bureau of Location and Design
11 Highways Design Bureau of Location and Design
12 Senior Engineer (Professional Level) Bureau of Location and Design
13 Structure Design Bureau of Location and Design
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No. Position/Responsibility Department

14 Project Manager Bureau of Location and Design
15 Highways Design (Secretary) Bureau of Location and Design
16 Highways Design (Secretary) Bureau of Location and Design
17 Structure Design Bureau of Location and Design
18 Geologist Bureau of Location and Design

DOH is organized by functional bureaus/divisions rather than on a project-by-project basis. In other
words, the responsible bureaus/divisions changes according to each phase of a project. For project
execution, however, a cross-functional committee system is employed to oversee projects. Furthermore,
DOH has a management structure that allows for project-based oversight. In large-scale projects, the
Chief Engineer, who is the second-ranking official in the organization, is involved in committee
operations and holds significant authority in project management. For the establishment of a new
organization, it is deemed practical to adopt this existing system.

(2) Method for Allocating the New Department

In establishing the project implementation framework, a set of basic policies was formulated. Initially,
issues were identified from three perspectives when constructing the implementation framework for
tunnel projects: "Background of DOH Operations," "Characteristics of Tunnel Projects,” and "Current
Status of DOH Organization."

I.  Issues Based on the Background of DOH Operations
The development of road networks is being actively planned under 20-year and 10-year plans, some
of which include routes requiring tunnels. Developing rational tunnel plans is critical for securing
appropriate budgets and ensuring smooth project progress, and DOH is required to implement the
planning phase promptly and effectively.

Il.  Issues from the Characteristics of Tunnel Projects
In tunnel projects, cross-phase review and coordination are especially important. Since it is
impossible to fully understand the geological conditions, design changes and structural adjustments
are often necessary during construction. In some cases, it may be required to revert to the design
phase even during the construction stage. Similarly, it is essential to secure construction budgets in
the planning phase with potential design changes in mind, as well as to establish operational
methods, including disaster prevention, at the earliest stage possible. Various ancillary facilities are
installed within the limited space of tunnel structures, and their arrangement and necessity vary
depending on their purpose and operational methods. Therefore, each department must understand
not only the phase it is responsible for but also the conditions and policies of other phases. An
effective measure to address this issue is the establishment and updating of various manuals to
ensure comprehensive phase-by-phase implementation.

I1l. Current Status and Challenges of DOH Organization
DOH has limited experience in tunnel projects and lacks specialized tunnel engineers. Through the
WG activities of this project, individual capacity building is expected, along with an enhancement
of technical skills and accumulation of expertise through the establishment and updating of manuals.
At this stage, it is necessary to proceed with both human resource development and project
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implementation in parallel. The basic response policies for constructing the project implementation
framework, considering these issues, are summarized in Table 2-23.

Table 2-23 Basic Policies for Constructing the Project Implementation Framework

Viewpoint Issues/Background Basic Policy
- DOH needs to proceed tunnel development
projects promptly, while road network | 1.Utilize the most of the current organization and
1T development is being actively planned, such work flow
. Tasks by - . o
DOH as 20-year_p|ans and 10-year plans. . 2. Consider thg optimal organization structure for
In particular, early and appropriate each phase in order to respond gquickly to the
implementation of the planning is preceding planning phase
required.
II: r?éggg apr;/OJects, measures across each phase 3.Close cooperation between each phase and
2. lssues : . bureau
specific to » Prompt response to design qhanges that _
Tunnel ?I%%TL di nag; st rtSstur ecgrr]lztnrgg;on phase *Countermeasures other than organizational structure
Project > Facility design considering operation . Ichr:[l)Jarggtzn of various manuals and guidelines and
» Budget preparation to design changes P
4. Efficient deployment of Engineers
5. Utilization of experts outside the DOH
3. Issues
within - Few tunnel engineers and experience *Countermeasures other than organizational structure
DOH * Capacity development through WG activities
* Preparation of various manuals and guidelines and
the update

The challenge under “I. Tasks by DOH” is the prompt execution of tunnel development. When forming
a new organization or unit, significant changes to the organizational structure, roles, and authority of
each department may require time for procedural adjustments and could lead to decreased work
efficiency, adversely affecting the speed of project implementation. Therefore, the first basic policy is
to make maximum use of the current organizational structure and project implementation framework of
DOH, minimizing the impact on the project system. The second basic policy is to establish an optimal
organizational framework for each project phase to adapt flexibly to planning and design phases that are
already underway.

For “IL. Issues specific to Tunnel Project,” the need for cross-phase coordination is addressed by
establishing a project implementation framework that promotes close cooperation between phases and
departments. This serves as the third basic policy.

For “III. Issues within DOH,” concerning the shortage of engineers, efficient allocation of engineers is
adopted as the fourth basic policy, and the use of external experts as the fifth basic policy.

Based on these policies, the project implementation framework will be examined moving forward.
Considering DOH’s current project implementation framework, Figure 2-10 presents two possible
configurations for the placement of the tunnel project unit.

The left configuration is based on a functional organizational structure, whereby each department
designates personnel responsible for tunnels. The roles and authority remain as they are, and projects
are advanced through interdepartmental cooperation. This is the current system employed by DOH,
where the committee-based approach enhances collaboration between departments.
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The right configuration involves establishing a new project-based unit, which oversees the entire tunnel
project cycle as a single unit. In this case, certain roles and authority are partially delegated to the leader
of the new unit. Members are selected from each department and dedicated solely to the tunnel project.

Function-Oriented Project-Oriented

H
H
H
1 | Director General |
H
1
H
H
H

| Director General

[ [ | ]

Planning Design Construction : Tunnel Planning Design Construction

Section Section Section ! Project Section Section Section

Manager Manager Manager . Leader Manager Manager Manager
Planner1 ‘ Designer1 | | Engineer1 | ' Planner1
Planner2 ‘ { Designer2 | Engineer2 | Designer1 1 Planner2 | | Designer2 ‘ | Engineer2 ‘
Planner3 ‘ Designer3 | | Engineer3 I —{ Planner3 | Designer3 ‘ Engineer3 |

Designate a tunnel stafl in each bureau
Role and duties continue as in the previous organizational structure.

A project leader has been appointed. Role and duties are partially
transferred from each department.
Tunnel stafl are selected from each bureau and dedicated on tunnel project.

Source: JICA Expert Team
Figure 2-10 Method for Allocating the New Department (Example)

A hybrid approach combining the two patterns is also conceivable; however, the fundamental difference
lies in whether or not authority is delegated from each department. In the case of establishing a new
project-based unit, authority across each phase is transferred to the leader of the new unit. The key point
in selecting a framework, therefore, is whether such a strong leader is required. However, in DOH's
current project implementation framework, a committee system is utilized for large projects, with the
Chief Engineer, the second-ranking official, acting as the leader, effectively providing the necessary
strong leadership. By applying a similar committee system to tunnel projects, the difference between
the two patterns becomes negligible.

Based on this, Figure 2-11 presents the evaluation results of the two patterns in terms of alignment with
the basic policies for project implementation outlined in the previous section.
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Function-Oriented

; . Project-Oriented
(with committee system)
[ I
Planning Design Construction Tunnel Planning Design Construction
Section Section Saection Project Section Section Section
Manager Manager Manager Leader Manager Manager Manager
| Pannert | | oesignert | || Engineert | Plannert
‘ Planner2 ‘ ¥ | Designer2 ‘ | Engineer2 ‘ —{ Designert ‘ | Planner2 | I | Designer2 ‘ ‘ Engineer2
‘ Planner3 ‘ | Designerd ‘ | Engineer3 ‘ { Engineert ‘ | Plannar3 | | Designer3 ‘ ‘ Engineer3
Necessity of Transfer Unnecessary (Very Good) Necessary (Poor
of power +  No need to transfer power from each bureau + Need to transfer power from each bureau.

Smaller (Very Good

Impacts of
P + Smallchange from the current DOH project implementation

reorganization

Bigger (Poor)

+ Big change from the current DOH project implementation structure

structure.
Communication Possible (Good) Bect - Easy (Good)
between phases = Can be improved with utilization of committee system. est for tnnel projects.

But staffs outside the tunnel section are less involved in tunnel project.

. Efficient for implementing roles by bureaus (Good)
Efficient deployment | . Control of workload in each phase is possible.

Efficient for tunnel project (Good)

Best for tunnel projects.

of Engineers ) Eﬁpe“'a""f'” Deﬁgn phgse, know\edgefor tunnel is required. But depending on project situation, some members don'thave tasks.
It is effective to designating a persen in charge of tunnel.

Utilization of experts Possible (Good) Possible (Fair)

outside the DOH + Participation of outside experts in committeeis possible. +  Need discussion how to get them involved.

Evaluation Preferred Unpreferred

Figure 2-11 Comparison Results of Proposed Tunnel Project Unit Configurations

Regarding the first basic policy for constructing the project implementation framework, “Minimization
of Impact from Establishing the New Framework,” the Function-Oriented structure, which does not
involve authority delegation, received a higher evaluation compared to the Project-Oriented structure.
For other items as well, the Function-Oriented organizational structure was rated equally or more
favorably. This evaluation assumes the appropriate use of the committee system currently employed by
DOH. As a result, the Function-Oriented approach is considered the overall preferred framework.

Based on these considerations, five points outlined in Table 2-24 were proposed to DOH as measures
for the tunnel project implementation framework at the 2nd JCC meeting, and DOH indicated that these
points would be considered in future deliberations.

Table 2-24 Proposal for the Tunnel Project Implementation Framework

Proposal for the Tunnel Project Implementation Framework for DOH

1. New Bureau will not be established at this time
Utilization of Committee system
Consideration of designation of Tunnel Design Engineer in Bureau of Location and Design.

v

Consideration of establishment of “Tunnel Construction Unit” in Bureau of Bridge Construction after
construction contracts are planned.
5. Consideration of establishment of “Bureau of Tunnel Construction” and “Tunnel Construction and

Rehabilitation Center” after the tunnel projects increase.

Regarding items "1." and "2." of the proposal, DOH currently has tunnel projects in the planning and
detailed design phases. To expedite these projects, it is deemed preferable to maintain the existing
organizational structure rather than establishing a new one. By adopting the committee system DOH
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uses in other projects for its tunnel projects, coordination between project phases and departments can
be enhanced. As further measures to strengthen collaboration and address the shortage of engineers, we
proposed: 1) including representatives from all phases (from planning to O&M) in the committee
members, and 2) actively incorporating external personnel. For "3.," the proposal is to designate
personnel who have acquired tunnel technology through this project and are motivated as "tunnel
engineers." In the Bureau of Location and Design, each engineer is assigned roles such as "road
engineer" or "bridge engineer." Similarly, it is recommended to designate tunnel engineers, ideally at a
stage when sufficient knowledge of tunnel projects has been acquired through this project. Additionally,
considering that there are no designated engineers for the Krabi Bypass Project at present, we advised
DOH to continue examining the necessity and effectiveness of this proposal within the organization.
Regarding "4." and "5.," DOH currently has three construction supervision departments, and to ensure
efficient allocation of tunnel engineers, we proposed establishing a Tunnel Construction Unit within the
Bureau of Bridge Construction. Given that current tunnel projects are in the planning and design stages,
the setup of this unit was deemed premature, and its establishment was recommended at the stage when
construction contracts are in sight. The initial construction is expected for the Krabi Bypass in 2025. If
tunnel projects increase in the future, it may become challenging to manage them solely with the
proposed Tunnel Construction Unit. Therefore, we proposed establishing an independent Bureau of
Tunnel Construction as well as a "Tunnel Construction and Rehabilitation Center." The timing for these
initiatives depends on the situation but is expected to be in over five years.

2.3.2 Output 2

The achievement status related to Output 2 is shown in Table 2-25.

Table 2-25 Achievement status related to Output 2

DOH's understanding on the management cycle of mountain highway tunnel projects is
Output 2
enhanced.
Indicators Actual Results AChEZfement
Indicator 2-1 - To collect and analyze the information on existing
The managem le of management cycle of road project including tunnel project
e ey | oo oy
. 1 nignway T - To develop a management cycle of mountain tunnel project
projects is clarified in DOH. in DOH (70%/70%)
%mountain - To review the 20-years Development Plan (30%/30%)
hiphw% tunnel construction - To draft a program (implementation plan) of mountain 100%
ghway tunnel project in DOH (70%/70%)
projects is prepared by DOH.
Indicator 2-3 - To draft the manual on supervision and inspection of
A draft quideline for mountain tunnel construction (25%/25%)
9 : . - To prepare the training materials for mountain tunnel
supervision and inspection of engineering (25%/25%)
mountain highway tunnel - . . 100%
. d maintenance | - To draft the guideline for operation and maintenance of
ponstructlgn an _(;na_m h highway tunnels (25%/25%)
'Srg.rjgarrﬁangozz;ei?zgctlee - To draft the contract guideline for design change of
proJ g ycle. mountain tunnel (25%/25%)
. - To review an EIA report for past projects of DOH.
Indicator 2-4 (209/20%) 100%
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Indicators Actual Results SIS
Rate
A report on environmental - To hold a technical lecture on environmental issues and
issues and measures of measures of mountain highway tunnel. (30%/30%)
mountain highway tunnel - To prepare a report on environmental issues and measures
projects is prepared. of mountain highway tunnel (Chapter-4 of the Planning
Manual for Road Tunnels). (50%/50%)

2.3.21 Management Cycle for DOH’s Mountain Highway Tunnel Operations

The DOH Project Development Cycle is shown in Figure 2-12. Broadly categorized, it follows the flow
of Planning — Design — Construction — Maintenance, with a subsequent phase for post-project

evaluation, which feeds back into the next planning cycle.

o\ | Typical DOH’s Highway Project Development Cycle

Strategy & Objective ~—w__
/ Master Plan &
Action Plan
Post Evaluation l

/ Priority Setting
Maintenance /

I Project Appraisal

Construction

Detailed Design EIA (f required)

Land Acquisition \ \ /
Budget Approval

Procurement
/ Financing Scheme

Source: DOH’s Highway Master Plan 2017-2026, Bureau of Planning, DOH
Figure 2-12 DOH Project Development Cycle

Road development is managed on a route-by-route basis, and mountain road tunnels are positioned as
integral components of specific road sections. Therefore, even when mountain road tunnels are
considered as standalone projects, their implementation processes are incorporated into the
aforementioned procedures. In other words, the management cycle of mountain road tunnels aligns with
the project implementation cycle for road development. Consequently, adopting the existing project
implementation cycle as a basic framework in DOH’s tunnel project cycle is expected to facilitate
smooth project execution.

However, compared to general sections, tunnel sections, similar to long-span bridges, require
significantly higher costs. Thus, careful estimation of project costs and duration is essential. Moreover,
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it should be noted that tunnel projects may require cross-phase considerations and responses. For
instance, as it is challenging to fully grasp subsurface conditions, design modifications or, in some cases,
structural changes may become necessary. This necessitates addressing issues in the construction phase
by revisiting the design phase. Similarly, during the project planning stage, it is advisable to secure a
construction budget that anticipates potential design changes and to establish operational methods,
including disaster prevention measures, in the early stages of the project.

To address these challenges, two countermeasures can be proposed. The first is the establishment of an
implementation framework that strengthens coordination and information sharing between phases. This
is related to the construction of the tunnel project implementation organization described in Outcome 1,
and it corresponds with the content outlined in the previous section. The second is to develop and update
various manuals to ensure that all necessary matters are comprehensively identified and executed at each
phase.

2.3.2.2 Development of the Implementation Schedule for Mountain Highway Tunnel Projects

A list of tunnels anticipated in the expressway development plan was compiled with the cooperation of
DOH (Table 2-26). The rationale for creating this list is as follows: by involving engineers who gained
experience through the current JICA technical cooperation project, it is expected that more accurate cost
estimates and construction period projections will enable effective prioritization.

1. Prioritization during the planning phase:

As shown in Figure 2-12, prioritization is performed based on criteria such as the C/B ratio for
each route, and the selected projects are advanced to the investigation phase. For this reason,
rough cost and construction period estimates are required, and assumptions regarding road
structures must be made. Particularly, tunnels and long-span bridges, which are expected to
involve project costs an order of magnitude higher than general sections, require careful
estimation in terms of their technical complexity and cost. Therefore, it is proposed to pre-
identify long tunnels or tunnels expected to pose technical challenges and, with the involvement
of experienced personnel, conduct a series of technical studies and cost estimates at a consistent
technical level. Based on this process, a project implementation schedule for mountain tunnels
should be prepared.

2. Tunnels, like bridges, require specialized designers, contractors, and manufacturers:
Since tunnels and bridges are realized through the involvement of professionals with specialized
technical expertise, it is preferable to disclose the scale of the market for construction projects
not only within Thailand but also internationally in advance.

The implementation schedule for mountain highway tunnel projects shall align with the overarching
route-based road network development plan. In the creation of this higher-level plan, the importance of
each route is evaluated from a national perspective; therefore, the priority of development is not
anticipated to be affected solely by the existence of a tunnel. Consequently, the mountain highway tunnel
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project implementation schedule developed by DOH is defined as one that identifies tunnel sections
based on the latest higher-level plan, detailing scale and construction timing as extracted from this plan.

Given this context, the function and characteristics of the mountain highway tunnel project
implementation schedule are clarified as follows. The implementation schedule has two primary
characteristics: (1) "The tunnel project implementation schedule is developed internally and is not
publicly disclosed™; (2) "The schedule serves primarily as a verification tool for the higher-level route
development plan rather than as a foundation for formulating a direct action plan. Table 2-26 lists tunnel
sections organized according to the route development plan to formulate the mountain highway tunnel
project schedule. The base route development plan used is the Intercity Motorway and Railway Network
Development Plan (MR-Map) covering all of Thailand. This plan spans over 6,000 km across 10 routes,
with start times for each section categorized into four periods: short-term (up to 2027), medium-term
(up to 2032), long-term (up to 2042), and beyond. The estimated investment requirements are THB 460
billion for the short-term, THB 410 billion for the medium-term, and THB 780 billion for the long-term.
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Table 2-26 List Organized by Focusing on Tunnel Sections

Motorway
Total Length of LUOFTT: Schedul.e Ref.
No. Route No. Name IR(’E:qt)e Tunn_els Con;tt;ur(t:tlon Route No.
(Location)
1 MR1 Chiang Rai - Narathiwat 2,164 -
1-1 Chiang Rai - Chiang Mai 185 4 N/A
1-2 Chiang Mai - Phitsanulok No info. N/A
1-3 Phitsanulok - Nakhon Sawan 144| No info. 2033-2042 M5
1-4 Nakhon Sawan - Suphan Buri 129 No info. 2033-2042 M5
1-5 Suphan Buri - Nakorn Pathom 70| No info. 2028-2032 M91
1-6 Nakhon Pathom - Pak Tho 61| No info. ~2027 M8
1-7 Pak Tho - Cha Am 59| No info. 2033-2042 M8
1-8 Cha Am - Narathiwat No info. N/A M8
1-9 Songkhla - Sadao 69| No info. ~2027 M85
2 MR2 Nong Khai (Nong Khai checkpoint)-Chonburi (Laem Chabang) 897 -
2-1 Nong Khai - Khon Kaen 378| No info. N/A M6
2-2 Khon Kaen - Nakhon Ratchasima 204 No info. 2033-2042 M6
2-3 Nakhon Ratchasima - Prachinburi 159 2 ~2027 Mé1
2-4 Prachinburi - Laem Chabang 156( No Tunnel 2033-2042 M61
3 MR3 Bueng Kan - Surin 481| No info. N/A M64
4 MR4 Tak - Nakhon Phanom 872 3 N/A M54,63
5 MR5 Nakhon Sawan - Ubon Ratchathani (The 6th Friendship Bridge) 703 -
5-1 Nakhon Sawan - Nakhon Ratchasima 229 No info. N/A M62
5-2 Nakhon Ratchasima - Ubon Ratchathani 474] No info. 2033-2042 M62,65
6 MR6 Kanchanaburi - Sa Kaeo (Aranyaprathet checkpoint) 390 1 R
6-1 Kanchanaburi - Bangkok(Western side of 3rd Ring road) N/A M81
6-2 Bangkok(Eastern side of 3rd Ring road) - Sa Kaeo N/A M71
7 MR7 Chonburi-Trad (Klong Yai checkpoint) 452] No info. N/A M72
8 MR8 Chumphon-Ranong 94 3 ~2027 M83
9 MR9 Phuket-Suratthani 236 No info. N/A M84
10 MR10 Bangkok Outer Ring Road, Round 3 481 -
10-1 Suphan Buri - Highway 32 38| No info. 2033-2042 M91
10-2 Highway 32 - 305 68| No info. 2028-2032 M91
10-3 Highway 305 - 34 52| No info. ~2027 M91
10-4 Highway 34 - Nakhon Pathom 103| No info. 2028-2032 M91
10-5 Suphan Buri - Bang Pa In 58| No info. 2033-2042 M51
10-6 Bang Pa In - Rangsit 22| No Tunnel ~2027 M5
10-7 Bang Pa-In - Bang Bua Thong 34| No Tunnel ~2027 M9
10-8 Bang Bua Thong - Bang Khun Thian 36| No Tunnel ~2027 M9
10-9 2nd Ring road connecting West and East 4| No Tunnel ~2027 M9
10-10 Ban Phaeo - Pak Tho 47| No info. 2033-2042 M82
10-11 Chatuchot - Eastern side of 3rd Ring road 19| No Tunnel ~2027 M71
Highway
Total Length of "I;Iuonr:)efl Schedule Ref
No. Route No. Name Route ' Construction )
(km) Tunn.els Start Route No.
(Location)
1 R4 Krabi bypass 30 1 N/A
2 R225 R225 Road widening at Chaiyaphum 6 1 N/A
3 Satun-Perlis 17 1 N/A
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Table 2-27 Tunnel Construction Planned List (Excerpt from Table 2-26)

Tunnel Section Schedule
Route
No.| Class No. No. of

Construction

Tunnels Length (km) Start

(Location)

1 Motorway MR1 Chiang Rai - Narathiwat 2,164 - - -
Chiang Rai - Chiang Mai 185 4 0.6, 15.9, 0.8, 5.0 N/A

Nong Khai (Nong Khai checkpoint)-

Ve

2 Motorway  MR2. o nburi (Laem Chabang) e : : :
Nakhon Ratchasima - Prachinburi 159 2 3,13 2038 M61
3 Motorway MR4 Tak - Nakhon Phanom 872 3 10.3, 3.8, 15.4 N/A M54,63
4 Motorway MRS Kanchaqaburl - Sa Kaeo (Aranyaprathet 390 1 2 _
checkpoint)

Motorway MR8 Chumphon-Ranong 94 3 1.7,3.6,4.7 2029 M83

Highway R4 Krabi bypass 30 1 1 2027

Highway R255 R255 Road widening at Chaiyaphum 6 1 2.5 N/A

<

No.1 otk
Route : MR1 (Chiang Rai - Chiang Mai) moaigUrzduing <

Length : 185km
Start of Construction :

Number of Tunnels : 4 tube (0 6km, 15.9km, No. 7
0.8km, 5.0km) Route : R225 (Road Widening Project)
Length : 6km
‘| Start of Construction : N/A

. Number of Tunnels : 1 tube (2.5km)
No. 3 u

Route : MR4 (Tak - Mae)

Length : 159km

Start of Construction : N/A

Number of Tunnels : 3 tube (10.3km, 3.8km,
15.4km)

No.4

Route : MR6 (Kanchanaburi - Sa Kaeo)
Length : 390km

Start of Construction : /A

Number of Tunnels : 1 tube (2.0km)

No. 2

Route : MR2 (Prachin Buri - Nakhon Ratchasima)
Length : 159km

Start of Construction : 2038

Number of Tunnels : 2 tube (3.0km, 13.0km)

No.5 (Land Bridge Project)

Route : MR8 (Chumphon - Ranong)

Length : 94km

Start of Construction : 2029

Number of Tunnels : 3 tube (1.7km, 3.6km,
4.7km)

No. 6

Route : R4 (Krabi Bypass)
Length : 30km

Start of Construction : 2027 b
Number of Tunnels : 1 tube (1.0km) - N

Figure 2-13 Proposed Tunnel Construction Sites

Based on these project schedules, it was decided to provide guidance to support DOH's future rational
tunnel development planning. To obtain more specific information on construction timing, an inquiry
was made to DOH’s Bureau of Planning; however, as mentioned above, tunnels are part of a higher-
level route development plan with a strong policy-driven component, so no useful information could be
obtained. Consequently, instead of focusing on individual tunnels, efforts were directed toward raising
DOH's awareness of the importance of a dedicated tunnel development schedule. Here, "importance"
refers to "the need to gradually accumulate tunnel construction experience and enhance capabilities"
(see Table 2-28).
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Table 2-28 Points to Consider in the Implementation Schedule for Mountain Highway Tunnel
Projects

Points to Consider in the Implementation Schedule for Mountain Highway Tunnel Projects

1. Adopt a phased approach to accumulating tunnel construction experience and improving
capabilities
[Reason and Perspective]
1) Smooth Acquisition of Technology
a) Technical proficiency of DOH staff and the accumulation of technical skills within
the organization (initially, a model where specific staff members lead skill
enhancement efforts is also acceptable)
b) Understanding the unit cost required for construction and maintenance in Thailand
2) Gradual Development of Tunnel Project Systems within DOH
a) Efficient utilization of DOH personnel
b) Decision-making on the appropriate timing for organizational strengthening
3) Effective Utilization of the Tunnel Construction Industry
a) Promoting the technical maturity of construction contractors in Thailand
b) Dissemination of technical guidelines domestically
¢) Auvoiding the concentration of tunnel construction projects in the same period

2. To achieve the above, incorporate specific details regarding tunnel locations and lengths
into the route development plan
[Reason and Perspective]
1) Recognition that tunnels are a key component of route development plans

2) The need to reflect DOH’s tunnel project management capabilities at that time in the route

development plan

To help DOH understand the significance and objectives of these considerations, a proposed tunnel
project implementation schedule was compiled as much as possible, as shown in Figure 2-14. This
visualizes the construction timeline exclusively for tunnel projects, with points to consider highlighted
in red. This is just an example, but additional information to include in its creation would be construction
timing and construction difficulty, such as tunnel length, cross-sectional area, and geological conditions.
Using this, the feasibility of the project can be reviewed from the aforementioned perspective, and if
difficulties are anticipated, the process can revert to the route development plan.
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Tunnel Section (only)
Boder | | [ i ek SO s
4 (km) Period ~|Year| Year | Year | Year | Year | Year | Year . Year
Gea) | 1 | 2 | 3415 6.7 &
Route A | Tunnel 1 1.3 3] ¢ | 5‘ : 5
Tunnel 1 17 3
Route B | Tunnel 2 3.6 3
Tunnel 3 4.7 4
Route C Tunnel 1 3 3lnstal ation of -
Tunnel 2 13 9tunne] unit? N S Y |
Tunnel 1 0.6 3 |
Rogte D | Lmel2 | 159 9 i:;z:.:;;:ﬁg:ﬁ of W
T . e —
Tunnel1 | 103 8 I
Route E | Tunnel 2 3.8 4 -
Tunnel3 | 154 9 |
Route F | Tunnel 1 ) 4 -

Figure 2-14 Example of Points to Consider in the Implementation Schedule for Mountain
Highway Tunnel Projects

The above content was presented during meetings with DOH representatives from the Bureau of
International Highway Cooperation and the Bureau of Planning, as well as during the 3rd JCC held in
March 2022, with a request to treat it as a subject for future consideration. Another purpose of organizing
the tunnel project implementation schedule was to gather information for evaluating and shaping Japan’s
approach to cooperation with Thailand in this field. While this does not represent a direct output, it is
recognized as contributing to the national interests of both Japan and Thailand. As for developments
regarding road development plans in Thailand that include tunnels, DOH is advancing the Intercity
Motorway and Railway Network Development Plan (MR-Map) for the entirety of Thailand, with its
progress made publicly available in July-August 2023. This plan covers over 6,000 km across 10 routes,
with commencement times for each route or section categorized into four periods: short-term (up to
2027), medium-term (up to 2032), long-term (up to 2042), and beyond. The construction start times and
investment levels are THB 460 billion for the short-term (up to 2027), THB 410 billion for the medium-
term (up to 2032), and THB 780 billion for the long-term (up to 2042). In the short-term development
plan, the only route that includes a tunnel is MR8, which connects Chumphon and Ranong in southern
Thailand. Construction is scheduled to begin in 2027 and be completed by 2030. Since this is the earliest
planned development route, it is necessary to continue closely monitoring its progress. This route is part
of a national project known as the "Land Bridge Project,” which aims to provide an alternative route
connecting the Gulf of Thailand and the Andaman Sea by land, bypassing the shipping lanes of the Strait
of Malacca. Therefore, this project encompasses not only road construction but also the development of
railways and ports.
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2.3.2.3 Preparation of Guidelines for Mountain Highway Tunnel Construction and
Maintenance

Through investigations conducted as part of WG activities, it was confirmed that pavement management
systems and bridge management systems have been established for roads and road structures managed
by DOH. Additionally, it was noted that laser profilers are being trialed for pavement inspections.
However, for road tunnel structures, including underpasses, while regular inspections of facilities such
as lighting and pumps are conducted to some extent, there is no systematic inspection record or inventory
sheet, nor are any manuals in place Before the start of this project, DOH had begun studying the “TOMIE
(Tunnel Operations, Maintenance, Inspection, and Evaluation Manual) FHWA-HIF-15-005/July 2015
as a manual for road tunnel operations and maintenance. However, since it had not addressed specific
content, advanced examples and insights from Japan’s road facility maintenance experience were
actively introduced and incorporated into the guidelines. The activities progressed as planned, with
discussions on the main items and content of the guidelines beginning in 2023 and receiving approval
in September 2023.In December 2022, a fire occurred in the wildlife corridor tunnel on R304, and in
October 2023, flooding caused tunnel inundation upstream. In response, DOH requested lectures,
training, and the addition of disaster response operations for tunnels to the “Guidelines for Operation &
Maintenance.” Consequently, additional training was conducted, and the results were compiled into
supplementary materials and training resources for the operation and maintenance guidelines.

2.3.2.4 Issues and Countermeasures Related to Environmental and Social Considerations in
Mountain Highway Tunnel Projects

(1) Overview

At the beginning of this project, there was no construction record of mountain highway tunnels in
Thailand, and DOH lacked awareness of potential environmental impacts associated with advancing
tunnel projects. They held an optimistic view that tunnel construction could minimize environmental
alterations. Moreover, DOH was well acquainted with Thailand’s environmental impact assessment
system and considered it unnecessary to receive technical transfer from Japan, structuring project
activities based on this understanding. However, after the project commenced, DOH was informed that
in Japan, issues such as the impact of tunnel construction on groundwater had become social concerns.
This information resulted in DOH expressing a strong interest in Japan’s environmental investigations
for tunnels and a desire for technology transfer in this field. Given this background, additional short-
term experts were dispatched, and reports related to environmental and social considerations were
prepared to support activities addressing environmental and social considerations in tunnel planning.

(2) Legal Framework

The development process of Thailand's environmental policies and organizational structure shares
similar background characteristics with Japan’s experience. Following the rapid industrialization and
urbanization from the 1960s onward, which brought environmental issues to the forefront—similar to
Japan’s period of high economic growth—the Improvement and Conservation of National
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Environmental Quality Act was enacted. In 1975, the Environmental Impact Assessment (EIA) system
was integrated into the Enhancement and Conservation of the National Environment Quality Act, which
was later updated by the Enhancement and Conservation of National Environment Quality Act of 1992.
Furthermore, a notification from the Ministry of Natural Resources and Environment in 2012 revised
the EIA process. For projects that do not require the full precision of an EIA through screening, an Initial
Environmental Examination (IEE) is required, while projects with significant health impacts must
prepare an Environmental Health Impact Assessment (EHIA). Other relevant laws related to
environmental and social considerations include the Land Act, Forest Act, and the Land Expropriation
Act, establishing a legal framework for environmental and social considerations within Thailand.

(3) Organizational and Registration Systems

The Ministry of Natural Resources and Environment (MoNRE) and the Office of Natural Resources and
Environmental Policy and Planning (ONEP) serve as administrative authorities for EIAS, receiving
applications from project operators. Operators contract registered and authorized local firms (such as
environmental consultants) listed by ONEP to conduct the relevant assessments (EIA, IEE, EHIA, etc.)
and prepare the required reports. ONEP performs the initial review of submitted EIA reports and also
functions as the secretariat for higher-level committees or, in some cases, processes that include
submitting the case to the Cabinet. Within DOH, an Environmental Group with approximately 10 staff
members is established within the Bureau of Planning to handle environmental impact assessments.
DOH generally coordinates with ONEP through this Environmental Group; however, in some projects
where the Bureau of Location and Design or Bureau of International Highway Cooperation holds
technical responsibility, including environmental and social considerations, the Environmental Group’s
screening function may be bypassed.

(4) EIA Approval Procedure

The EIA procedures based on domestic laws are considered to generally meet the standards required by
the JICA Environmental and Social Considerations Guidelines. For example, regulations include
provisions for two opportunities for public participation (stakeholder consultations). The submitted draft
Environmental Impact Assessment report undergoes a preliminary review by ONEP, followed by
deliberation by the Expert Review Committee (ERC), appointed by the National Environment Board
(NEB). If approval is granted by the committee or if there is no response from the ERC within the
specified timeframe, the report is considered approved. Additionally, for government-related projects
that require an EIA, Cabinet approval may be necessary for certain projects.

(5) Reports on Environmental and Social Considerations (Environmental Aspects Related to
Tunnels: Scoping)

The environmental scoping for mountain highway tunnel projects is generally similar to that of typical
road sector projects. However, specific impacts attributable to tunnels need to be carefully examined. In
particular, mountain highway tunnel projects must pay special attention to hydrological impacts,
including those on groundwater. The tunnel-specific considerations are presented in Figure 2-15 and
Table 2-29.
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Major Possible Impacts on Environmental and Social Considerations Caused by a Tunnel Project in Mountainous Regions

M Ambient Air
- Pollutant from ventilation facilities

M Land Acquisition

- Land Acquisition {incl. surface rights}
- Private properties {e.g. Structures, trees, etc.}

B Deforestation

- Tree cutting

- Flora including rare species
- Forestry adivities

M Light
- Street light
- Tunnel lightning

M Noise & Vibration

- Passingtraffic
- Construction viceless

B Ambient Air

- Exhaust gas
- Global warming

M Groundwater

- Water level
- Water quality

M Public Use B Soil / Muck Dum pin|
- Land scape - Soil pollution
- Climbing, - Leachate water
- Fishing, etc. /
M Blastin .?I Y OOO
- Impacts dueto B d ;u
dynamite @@

M Traffic Accident
- High-speed vehicles
- Light/Dark Effect

M Bypassed Routes

Sodo-economy by traffic

M Ecosystem

- Florainduding
- Forestry

M Surface water
- Water volume

- Certification on tree autting

rarespedes

- Water quality

Figure 2-15 Environmental Impact Image of Tunnel Projects

Table 2-29 Key Environmental Elements in the Implementation of Tunnel Projects

Items

Impacts

Major Mitigation

Monitoring

A-1 Ambient Air

- Exhaust gas
- Dust / Particulate matter

- Ventilation shaft
- Jet fun

PM, CO, NOx, SOx,
etc.

A-2 Surface Water

- Water volume

- Drainage systems

pH, turbidity, etc.

- Fishing

- Water quality
A-3 Groundwater | - Water level - Drainage systems Water level and quality
5 - Water quality
5 | A-4 Noise and - Noise - Noise barrier Noise and Vibration
S | Vibration - Vibration
< | A-5Light - Road lightning - Lightning facilities Interview from farmers
- Tunnel lightning
A-6 Soil/Muck - Soil contamination - Coverage Soil pollution items
Dumping - Leachate water quality - Chemical treatment
A-7 Blasting - Noise and Vibration - Noise barrier Blasting plan
(Dynamite) - Bad odor - License Noise measurement
B-1 Deforestation | - Tree cutting - Alternative plantation | EMP/EMoP
s - Flora - Slope greening
% - Protected forests
Z | B-2 Ecosystem - Fauna - Replantation EMOoP including
o - Flora - Fencing roadkill monitoring
- Protected areas
C-1 Land - Land acquisition - Alternative routes Internal/External
Acquisition - Resettlement - Compensation Monitoring in RAP
= - Private properties - Assistance
S - Livelihood restoration
¥ | C-2 Public Use - Mountain climbing - Guiding facilities for EMP/EMoP and RAP
O natural environment

C-3 Water Use

- Water volume (surface
and groundwater)

- Alternative source

water volume




Items Impacts Major Mitigation Monitoring
C-4 Traffic - Car accident - Road signs Periodic report from
Accident - Pedestrian crossing - Safety facilities district offices
C-5 Bypassed - Community separation - Job training, if any Socio-economic
Routes - Socio-economic isolation monitoring by RAP
(6) Others

In addition to the previously mentioned content, the report on environmental and social considerations
for mountain highway tunnels also compiled case studies of mountain highway tunnel projects both
domestically and internationally. It was confirmed with DOH that, particularly at the policy and planning
stages of road network development, considering tunnel options allows for a multifaceted examination,
including environmental load reduction, improvement of travel efficiency, and reduction of maintenance

burdens.

2.3.3 Output 3

The achievement status related to Output 3 is shown in Table 2-30.

Table 2-30 Achievement status related to Output 3

| Output 3 | DOH's capacity of investigation on mountain highway tunnels is enhanced.
Indicators Actual Results AClIE
Rate

Indicator 3-1 - To draft a manual on investigation of mountain
A draft manual on investigation of highway tunnel (50%/50%)

- . L7 . N . 100%
mountain highway tunnel is - - To finalize the manual on investigation of mountain
prepared by DOH. highway tunnel (50%/50%)
w . - To draft standard specifications on investigation of
The draft guidelines for .

L2 mountain tunnel (50%/50%)
determination of scope of work for - e 100%
. A o - To finalize the standard specifications on
investigation of mountain highway investigation of mountain tunnel (50%/50%)
tunnel are prepared by DOH. g
M . - To draft a manual on cost estimation of mountain
The draft guidelines for cost . -

N o tunnel investigation (50%/50%)

estimation of mountain highway o L . 100%
wnnel investigation is prepared by - To fma_llze the m_anual on cost estimation of mountain
DOH tunnel investigation (50%/50%)
Indicator 3-4
Mountain highway tunnel project(s) | - To select the sites of Pilot Study for tunnel
on investigation is/are managed in investigation (30%/30%) 100%
reference to the draft manuals and - To conduct the Pilot Study for tunnel investigation in
terms of reference for the pilot reference to the manuals/specifications (70%/70%)
study.

2.3.3.1 Preparation of the Investigation Manual of Road Tunnels

In the Preparation of the Investigation Manual of Road Tunnels (hereafter referred to as the Investigation
Manual), emphasis was placed on incorporating ground classification methods, investigation techniques,
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and investigation concepts suitable for Thailand's topography and geology, based on Japanese standards,
while considering the results of preliminary interviews (baseline surveys). Specifically, as mentioned in
the manual, Thailand, like Japan, has regions with complex geological conditions. Therefore, unlike
regions in Europe and the United States, where homogeneous geological conditions are widely
distributed, detailed geological investigations are necessary. However, due to budget constraints, a
combined method of elastic wave exploration and boring investigation, which has been established in
Japan, was adopted.

There are ground classification methods such as the Q-Value and RMR methods. However, these
methods rely solely on the results of boring surveys (core samples) for evaluation. As a result, in areas
with complex geological conditions, the survey costs can become significant. In Japan, based on the
construction experience of over 10,000 tunnels, a ground classification method has been established that
links survey results—such as elastic wave velocity and core sample conditions—with support patterns.
After thorough discussions with the DOH, it was agreed to adopt the Japanese ground classification

method in Thailand’s manual.

These points were explained and discussed with the Department of Highways (DOH), and as a result,
approval was obtained to adopt Japan’s ground classification method in the Thai manual. The
development of the Investigation Manual was carried out through WG-1, where basic knowledge was
fostered, and discussions and reviews regarding the content were conducted primarily through lecture-
style sessions based on the proposed table of contents of the manual.

As part of the 2022 activities, a lecture on Chapter 7, “Geological Risks in Tunnel Construction,” was
completed during the 5th WG-1 meeting held on February 28, and the draft of the Investigation Manual
was finalized. Subsequently, the draft was updated by incorporating the results of the pilot studies from
the Krabi Bypass Project and the Tak Method Project, and the final version was developed. The final
version of the Investigation Manual was presented during the 12th JWG held on August 24, 2022, and
received approval during the 4th JCC held on September 22, 2022.

The table of contents of the Investigation Manual is as follows:

Basic version
CHAPTER 1 General on Geological Investigation
CHAPTER 2 Geological Features in Thailand
CHAPTER 3 The Objectives and Selection of Investigation Items in Each Stage
CHAPTER 4 Deliverables of Investigation Results

Practical version

CHAPTER 5 Characteristics of Various rock and Geological structure
CHAPTER 6 Special Ground Conditions

CHAPTER 7 Geological Risk in Tunnel work

Appendix: Methodology of Investigation
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2.3.3.2 Preparation of Guidelines for Determination of Scope of Work for Investigation and
Design for Road Tunnels

Following the JCC’s approval in September 2021 of the Guidelines for Determination of Scope of Work
for Investigation and Design for Road Tunnels (Civil Works) (Draft) (hereafter referred to as the Tunnel
Common Specifications (Draft)), activities to finalize the Tunnel Common Specifications (Draft) for
Investigation were conducted via WG-3 from late 2021 to September 2022, as described in 2.7.2.1(4),
through a pilot study. Initially, the relationship between the Common Specifications, which form part of
the contract in Japan, and the Special Specifications, which reflect project-specific characteristics
(whereby the Special Specifications reference relevant items in the Common Specifications to clarify
contractual requirements), was explained once more. Specifically, examples of NEXCO's Special
Specifications were presented, illustrating how references to the Common Specifications are framed.
Subsequently, a pilot study was conducted using the Krabi Bypass Project and the Tak-Mae Sod Project
as case studies. Based on the results, the final version was created and received approval at the JCC
meeting in September 2022.

2.3.3.3 Preparation of Draft Guidelines for Design Change of Road Tunnel Projects

The Draft Guidelines for Design Change of Road Tunnel Projects (hereafter referred to as the Design
Change Guidelines) were developed through WG-3, with a strong emphasis on explaining the necessity
of establishing such guidelines by introducing examples from Japan, alongside discussions with
members. In particular, for mountain highway tunnel projects, design changes due to unforeseen
circumstances by both the client and contractor are unavoidable and tend to increase project costs,
making it extremely important to recognize the necessity for design changes. Furthermore, inappropriate
construction costs and schedule settings may not only degrade working conditions but also lead to a
decline in construction quality. Therefore, it was valuable for the Thai side to deepen their understanding,
as these guidelines would not be effectively utilized without a clear understanding of its purpose. The
Design Change Guidelines were structured as a reference document that reflects the importance of
design changes, based on the “Design Change Guidelines” established in Japan, while reviewing the
existing design change procedures in Thailand. This document does not outline a new procedural method
for design changes; rather, it identifies key points that should be confirmed during design changes. The
guidelines were developed while incorporating requests from the Thai side.

Ultimately, the Draft Design Change Guidelines were submitted to the JCC in September 2023 and
received approval.
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1. Overview of Design Change Part Page-3 3. Description of Contents Page-6

> Outline of this guideline 3. Procedure of Design Change
Main Topics
This guideline is set for securing the quality of public v General process of design change is described.
procurements under unforeseen conditions at first ¥ MNecessary procedures are listed for both the client (DOH) and the consultant or contractor.
il ¥ The order of design change should be agreed with documents,

4. Consideration at Procurement Stage

n " 4 Main Topics
Who use this guideline and who have responsible to DOH and contractors use this guideline when design in o i - .
i e B R o e v The importance of clarifying conditions of initial contract s described

¥ The check points at cost estimation are described. The client (DOH) also should site
To assure the quality of outputs of contracts Investigation beforehand if necessary.
(Design/investigation, Construction) ¥ The time for completion of the contract should be considered based on the features of the
contracts.

Guidelines for Design Change of Road Tunnel
Projects

Why we need to sel this guideline?

Basic stances of dlient and contractor for design change

What are the main cantents? are described, and some examples of design change §. Gonslderation at Procurement Stage
will be listed, Main Topics
v The contractor should make time schedule of the works with clarifying the milestones,
+ The time schedule should be shearsd to the client (DOH), and be checked by sach other

This guideline aims to describe basic stance or thought for design change process
and does not suggest to change conventional procedure of design change in DOH

Importance of the Guidelines Important point of each chapter

Figure 2-16 WG-3 Documents (Draft Guidelines for Design Change of Road Tunnel Projects)

2.3.3.4 Preparation of Guidelines for Cost Estimation of Road Tunnel Projects for
Investigation

The Guidelines for Cost Estimation of Road Tunnel Projects for Investigation (hereafter referred to as
the Guidelines) were developed through the activities of WG-4. This document is positioned as
guidelines to facilitate cost estimation for investigation work related to mountain highway tunnels. The
Preparation process involved lectures and discussions with WG members and proceeded as follows:

STEP 1: Collection of information on cost estimation methods related to road construction within
DOH

STEP 2: Drafting of the table of contents for the Cost Estimation Guidelines (Draft)

STEP 3: Drafting of the main text of the Cost Estimation Guidelines (Draft)
In STEP 1, we compared the cost estimation methods for road construction between DOH and Japan
(NEXCO), identifying differences (see Table 2-31) to clarify the approach for preparing the Guidelines
for Cost Estimation of Road Tunnel Projects for Investigation. Based on the comparison results, we
incorporated a simplified version of Japanese cost estimation methods into the guidelines. Additionally,
the table of contents and main text structure followed the framework of NEXCQO’s Guidelines for Cost
Estimation of Investigation Work (General Provisions, Soil and Geological Investigation, Surveying,
Technical Work), with further refinements made through discussions and WG-4 activities with WG
members. The Guidelines for Cost Estimation of Road Tunnel Projects for Investigation were formally
approved at the JCC in September 2022.

Table 2-31 Comparison of Cost Estimation Methods between DOH and NEXCO

Items NEXCO Cost Estimation Method DOH Cost Estimation Method

Types of Contracts Unit Price Contract Lump-Sum Contract
Transportation expenses, daily allowances,
lodging costs, and report preparation
expenses are included under direct labor costs
and general administrative expenses as
substitute costs, making the estimation
process simpler.

Standard market unit prices are not adjusted,
and market unit prices for various conditions
are accumulated in a database for use.

Detailed breakdown of items such as
transportation expenses, daily
allowances, lodging costs, and report
preparation expenses is provided in the
cost estimation.

Cost Estimation
Structure

Standard Market | Standard market unit prices are adjusted
Unit Prices based on  conditions  (partially
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Items NEXCO Cost Estimation Method DOH Cost Estimation Method

incorporated into the Cost Estimation
Guidelines (Draft)).

Standard work rates are not available for each
task; instead, Engineer MM (man-month)
rates are set and used according to the scale
of the overall project.

Standard Work Standard work rates are used for each
Rates (Technical | task (partially incorporated into the Cost
Work) Estimation Guidelines (Draft)).

2.3.3.5 Preparation of Draft Guidelines for Supervision and Inspection of Road Tunnel
Construction

The Draft Guidelines for Supervision and Inspection of Road Tunnel Construction (Construction)
(hereafter referred to as the Guidelines) were developed through WG-4. Emphasis was placed on
explaining the necessity of establishing these guidelines, as well as the importance of equipping DOH,
the future managing authority, with this document to enable the maintenance and management of tunnel
structures with consistent quality. The Guidelines include not only the main tunnel construction but also
auxiliary facilities within the tunnel, making it essential to understand various installations. Given the
significant overlap with other guidelines produced within this project, careful attention was given to
ensure consistency with the content presented by other WGs and to avoid discrepancies in explanations
from the Japanese side The Guidelines were structured based on the construction management standards
established in Japan, while verifying similar standards existing in Thailand. It details measurement items,
measurement locations, and key considerations necessary for proper construction management. Since
there is no experience with road tunnel construction, additional explanations of each construction type
covered in each chapter were provided as needed during the Preparation process.

Ultimately, the Draft Guidelines for Supervision and Inspection of Road Tunnel Construction
(Construction) were submitted to the JCC in September 2023 and received approval.

Outline of Guideline Page-33 ; ii ;
3-2. Construction Supervision and Inspection Page-43
Discussion of previous WG (13" December 2022)
Lo ' ! Tunnel Cross Section and Inner Section WG material
> Main purpose of Guidelines for Supervision and Inspection
> Scope of application
Without the guideline ' With the_guideline ™
DOH ‘ DOH — -
. ]
[CGuideline for construction supervision and inspection_]
7 7 T
ConractorA ~ ContractorB  ContractorC | ~ ContractorA  ContractorB Contraclor C ||
Supervision D Supervision E Supervision F | SupenisionD Supervision E Supervision F
iomm —— — smm~+5mm smmessmm 7 nspection Gallery Clearance Limit
[7Z77] : Drainage Ditch and Center Drain
B3 JetFan 7] : Pavement

Figure 2-17 WG-4 Documents (Draft Guidelines for Supervision and Inspection of Road Tunnel
Construction)
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2.34

Output 4

The achievement status related to Output 4 is shown in Table 2-32.

Table 2-32 Achievement status related to Output 4

| Output4 | DOH's capacity of design on mountain highway tunnel is enhanced.
Indicator Achievement SIS
Rate

Indicator 4-1 - To draft a manual on design of mountain tunnel
A draft manual on design of (50%/50%) 100%
mountain highway tunnel is - To finalize the manual on design of mountain tunnel 0
prepared by DOH. (50%/50%)
Indicator 4-2 4_.2 . - To draft standard specifications on design of mountain
The draft guidelines for

L2 tunnel (50%/50%)
determination of scope of work N R . 100%

. L - To finalize the standard specifications on design of
for design of mountain highway mountain tunnel (50%/50%)
tunnel are prepared by DOH. oo
Indicator 4-3 - Todrafta manual on cost estimation of mountain tunnel
The draft guidelines for cost design (50%/50%) 100%
estimation of mountain highway - To finalize the manual on cost estimation of mountain 0
tunnel are prepared by DOH. tunnel design (50%/50%)
Indicator 4-4
Mountain highway tunnel - To select the sites of Pilot Study for tunnel design
project(s) on design is/are (50%/50%) 100%
managed in reference to the draft | - To conduct the Pilot Study for tunnel design in
manuals and terms of reference reference to the manuals/specifications (50%/50%)
for the pilot study.

2.3.4.1 Preparation of Design Manual of Road Tunnels

The Design Manual of Road Tunnels was developed through the activities of WG-1. This manual is
broadly divided into the “Civil Works Part (Structural Design)” and the “Tunnel Facilities Part
(Facilities Design)” (see Figure 2-18). For the Civil Works Part, from March to July 2022, six technical
lectures were conducted, covering topics such as tunnel cross-section design, ground classification,
portal design, support structure design, and construction planning, based on Japanese technical standards
related to tunnel structures (see Figure 2-19). As indicated in 2.3.3.1, Japan's ground classification
method was explained as being suitable for Thailand. Consequently, approval was obtained from the
Department of Highways (DOH) to adopt Japan's standards as a basis for use in Thailand. Based on this
content, WG-1 members collaboratively created the Draft Design Manual of Road Tunnels (Design)
(Civil Works Part), which was approved at the 4th JCC in September 2022. For the Tunnel Facilities
Part, from June 2022 to February 2023, five technical lectures were conducted, covering topics such as
emergency facilities, ventilation systems, and lighting systems within tunnels, based on Japanese
technical standards related to tunnel facilities (see Figure 2-19). Standards for the installation of
emergency equipment also exist in Europe and the United States. A comparative review of these
standards was conducted, but the specifications in Japan, which provide detailed regulations on
installation intervals and technical requirements, were explained as being more suitable. Consequently,
approval was obtained from the Department of Highways (DOH) to adopt Japan's specifications. Based
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on this content, WG-1 members collaboratively created the Draft Design Manual of Road Tunnels
(Design) (Tunnel Facilities Part), which was approved at the 5th JCC in March 2023. Subsequently,
from April to July 2023, a pilot project was conducted using the approved Draft Design Manual of Road
Tunnels (Design) (Civil Works Part and Tunnel Facilities Part), finalizing the manual (for details, see
Section 2.7.2). The finalized manual received approval at the 6th JCC in September 2023. Additionally,
the preparation policy and content of the Design Manual of Road Tunnels (Design) were reviewed by
the JICA Technical Advisory Committee, and the manual was prepared with consideration of the

committee members’ feedback.

Design Manual of Road Tunnels

Civil- Works Part--------

Chapter-1: Tunnel Structure Design

Chapter-2: Tunnel Construction Planning

pmmmnaafinansans,

. Tunnel-Facilities Part ------~ N
Chapter-3: Tunnel Emergency Facility Design
Chapter-4: Tunnel Ventilation Design
¢
i Chapter-5: Tunnel Lighting Design
1

! Chapter-6: Power Receiving and Distribution Facilities/Equipment

Figure 2-18 Structure of the Design Manual of Road Tunnels (Design)

4. Chapter 1.7 Ground Classification
Ground Classification (Elastic Wave Velocity)

[amstT e P

| Assumption: Rock Type = H-Massive (Granite)

How to evaluate the ground class by the elastic wave velocity?

+ To evaluate the rock types based on the representative rock name of the
ground (See the table shown in last slide)

+ To check the range of elastic wave velocity for the ground class (B, Cl, ClI,
etc.) in accordance with the rock classification table shown in right side
figure.

« Range of the elastic wave velocity in case of H-Massive (Granite) is as
below.

Ground Class | Rock Types | Rock Name Elastic Wave Velocity (Vp)
B ® More than 4 5km/s
Cl 37-50kmis
cll H-Massive Granite 30-40kmis
- DI 20-3.0kmis
DIl Not Applicable
WG1-8 (Lecture on Tunnel Cross-Section WG1-9 (Lecture on Ground Classification)

Design)
Figure 2-19 Progress of Manual Preparation in WG1

2.3.4.2 Preparation of Planning Manual of Road Tunnels

The Planning Manual of Road Tunnels was developed through the activities of WG-2. This manual is
divided into the "Civil Works Part (Mountain Highway Planning and Mountain Highway Tunnel
Planning)" and the "Environmental Part (Environmental and Social Considerations in Mountain
Highway Tunnel Projects)” (see Figure 2-20).

For the Civil Works Part, from February to June 2022, six technical lectures were conducted based on
DOH standards and Japanese technical standards related to tunnel structures. These lectures covered
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mountain highway planning and mountain highway tunnel planning (including standard cross-section
design, ground classification, portal planning, support structure design, basic construction planning, and
preliminary cost estimation) (see Figure 2-21). Based on this content, WG-2 members collaboratively
created the Draft Planning Manual of Road Tunnels (Planning), which was approved at the 4th JCC in
September 2022.

Subsequently, from April to July 2023, a pilot project was conducted using the approved Draft Planning
Manual of Road Tunnels (Planning), finalizing the manual (for details, see Section 2.7.2). The finalized
manual received approval at the 6th JCC in September 2023.

Additionally, between May and November 2022, WG-2 conducted three technical lectures on
environmental and social considerations in mountain highway tunnel projects and reviewed DOH’s
existing EIA reports. This facilitated technology transfer regarding the environmental measures to be
considered in mountain highway tunnel projects.

The preparation policy and content of the Planning Manual of Road Tunnels (Planning) were reviewed
by the JICA Technical Advisory Committee, and the manual was prepared with consideration of the

committee members’ feedback.

Planning Manual of Road Tunnels

Chapter-1: Introduction

Chapter-3: Planning of Highway Tunnel

Nemeecemmemcscmmmmama==?

4+ Chapter-2: Planning of Mountainous Highway
E

Figure 2-20 Structure of Planning Manual of Road Tunnels (Planning)

5. Chapter 3.2 “Design of Tunnel Cross Section”

Proposed Standard Cross Section (Tentative)

Cross Section Parameters

Carriageway: 3.50m (DOH Manual)

Height of Clearance Limit: 5.00m (DOH Manual)
Shoulder (Left): 1.50m (Krabi Tunnel)

Shoulder (Right): 0.50m (Krabi Tunnel)
Inspection Gallery: W=0.75m, H=2.0m (Proposed)

Inner Section Type:
Section of Top Heading formed a Simple Circle

Area of Cross Section: Approx. 75m?

Inner Section Width: 11.1m (Approx. 11m)

WG2-08(Lecture on Environmental and
Social Considerations)

WG2-07(Standard Cross-Section Planning for Tunnels)

Figure 2-21 Progress of Manual Preparation in WG-2
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2.3.4.3 Preparation of the Guidelines for Determination of Scope of Work for Investigation
and Design for Road Tunnels (Design)

The Guidelines for Determination of Scope of Work for Investigation and Design for Road Tunnels
(Design) (Draft) were developed through the activities of WG-3 (see Figure 2-22 to Figure 2-25). The
guidelines are divided into “Part 1: Civil Works” and “Part 2: Tunnel Facilities” (see Figure 2-18). For
the civil works section, NEXCO’s Common Specifications for Investigation, Chapter 5: Design, Section
5-8 Tunnel Design was referenced, while for the facilities section, relevant parts of the Common
Specifications for Investigation of Facility Work, Chapter 4: Design of Mechanical, Electrical, and
Communication Work were referenced to create the draft.

All of them are organized by the standard design work content and results required for each design phase.
The table of contents and a summary of the contents were presented to the WG for approval by WG-3
members, and the main text was subsequently prepared and approved at the 4th JCC in September 2022.

2. Contents of Guideline (Design) Page-16
. 2, Contents of Guideline (Design Page-38
PART I Front Page of Guideline (Investigation) ( gn)
Tunnel design need to consider civil engineering Guidelines for Determination of Scape of Work for 4.12 Required Deliverables
structure and facilities together Investigation and Design for Road Tunnels Phase _|Contents __________Deliverables
The tunnels are usually equipped with various systems such as ~oRAFT~ ey 2‘5:‘ {"“ 7'3;“"‘!5 e :’5:::;/12;”: ::
\ i i . Design rafile ongituins! section dravings =250 H=2,
ventlation, lighting, communication, fire life saety, iraffic operation Gealogical plan and profile Geological plan and profile drawings with reck classification /2,500 A3
and control including messaging, and operation and control of the Tunnel Cross Sections = =
various systems in the tunnel. These elements are discussed in Part | Investigation Crass sect tion UI5~1[125 Al
the final chapter of this guideline, however, designers should be Part Il Design iatystine uded) as 1475 A3
cognizant that spaces and provisions should be made available for Waterproefing drawings 14125 A3
these various systems when planning a road tunnel as a civil Injection drawings - )
X seril o s Cross sect tion C type: Reir g bar drawings - A3
engineering structure o ovember 2021 e - =
1125~1/250 A3
1/125 A3
Drainage design - ad
V=250 H=2500 A3
W63 1/25~1/75 A3
Department of Highways Construction equipment plan a4
141,250 "3
CHAPTER 3 Comten HIGA Expert Team 1125 a3
Summary of Tunnel Plan - a4
Quantity Calculation Quantity Calculation shest - ad

Figure 2-22 Explanation of the Structure of the  Figure 2-23 Example of Content in the Design
Design Guidelines Guidelines (Civil Works): List of Required

Deliverables
3. Contents of Guideline (Design: Facilities) 6-2 (Emergenc Page-15 — . e
( g ) ( gency) 3. Contents of Guideline (Design: FﬂCIMIeS)‘ 6-2 (Emergency) Page-22
6-2-6. _Evacuation guide facili ‘Selection of | {f]]) Fire datection device
Guide road users who encounter fire or other accidents so Equipment & (¢} Receiving device
as to evacuate safely to outside the tunnel. roziidinn | (d) T ission method
20 Automatic reporting o

@ indirect support by providing information (A)
@ direct support (B)

6-2-6-1. Guid display equip
Two types of guidance boards; A
¥ (A): emergency exit indicator light and s
emergency exit guidance boards displaying the

distance to evacuation tunnel and exit.
v (B): provides information such as the distance to
the exit. fully reflective board.

| (&) Arrangement and installation method
F2 manual reparting equipment o
o Q | (a) Automatic valve device
o (b) Spray head

EXN Water spray equipment
3 Duet cooling equipment
B Fire hydrant ecuipment | (c) Valves

(o]
o (o]
[0 water distribution equipment (d) Installation method
£ Water intake equipment Connecting study with water intake souree
' Water starage tank 1) Main fvater tank

{a) Pressurized pump 2) Primigeank

(b) Pumping water pump ‘ (a) Water intake methods

(<) Pump contrel panel and (b) Selection of the installation location
electric motor panel {including the pump room)

(c} Scale and effective amount of water
(including the pump roam|

(D) Arrangement of intake sources, division of

B respansibility, and division of property

- Deterinaton of pips dizmeter
*+ Sesecion of pipng mehod and pice material

Installation of pumps

ECI Doors for evacuation tunnel

i Control systems

be:

Figure 2-24 Example of Presentation Materials  Figure 2-25 Example of Content in the Design
(PPT) for WG Explanation of the Design Guidelines (Tunnel Facilities): List of Required
Guidelines (Tunnel Facilities) Deliverables

Subsequently, activities to finalize the Guidelines for Determination of Scope of Work for Investigation
and Design for Road Tunnels (Design) (Draft) were conducted through WG-3 from April to September
2023 using a pilot study. The Krabi Bypass Project was selected as the pilot study subject, and DOH
compared the contents of the TOR for design work prepared by DOH with those in the Guidelines for
Determination of Scope of Work for Investigation and Design for Road Tunnels (Design) (Draft).
Through this process, DOH gained a deeper understanding of the document while providing feedback
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for revisions. These revision requests from DOH were incorporated, and the final version was completed.
The finalized version received approval at the JCC held in September 2023.

1-6. Pilot Study (1/5) T Page-16 “[Pari-1] - 2. Result of Pilot Study (3/7) . : )

Pilot Study by DOH E WG-3 Guidefine : : Krabi bypass TOR

o ITEMS . CONTENT ... ... .. ... ..  431Tuncel design and construction method
Fill up the relevant description of the Scope of Works in TOR in:the following sheets - _ ‘ - B
- - . i Chapter 6 Detailad Design

to confirm the followings; s

1) Which items in the guidelines are included in the TOR Szhz:?ﬂfz’;(

2) Which items in the guidelines are not included in the TOR H Design .
. - .. . ... Note) This does nat necessarily mean the problem - :

3)" Which items in the TOR ‘are not included'in the guidelines

| 70 4.14.2.1 Supaon

-Note: ~Considering the DOH's definition of “Definitive design” - Do o o E;ﬂ‘c'te\ Design Ilems:nvt inchu

EXPECTATION

1) Understand the difference between "Definitive design” of DOH and "Detailed design” of 6.5 Drainage Design
NEXCO : : :

2) Understand the guidelines and how to use them 69 Canstruction

3) Confirm additional description, . if any, necessary to finalize the guidelines Planning lon, water suppy|

We would like to discuss about the result of DOH wark
in the next WG3 early July in 2023,

Figure 2-26 Content and Expectations of the Figure 2-27 Example of Pilot Study Results
Pilot Study Report

2.3.4.4 Preparation of the Guidelines for Cost Estimation of Road Tunnel Projects for Design
and Construction

The Draft Guidelines for Cost Estimation of Road Tunnel Projects (Design) were developed through the
activities of WG-4. This document is positioned as guidelines to facilitate cost estimation for design
work related to mountain highway tunnels. The Preparation process involved lectures and discussions
with WG members and proceeded as follows:

STEP 1: Collection of information on cost estimation methods related to road construction within
DOH and introduction of examples from Japan

STEP 2: Drafting of the table of contents for the Cost Estimation Guidelines
STEP 3: Drafting of the main text of the Cost Estimation Guidelines

In STEP 1, the cost estimation methods used in DOH and Japan (NEXCO) for road design were
explained, discussing differences to clarify the approach for preparing the Guidelines for Cost
Estimation of Road Tunnel Projects (Design). Based on the comparison results, a simplified adaptation
of Japanese cost estimation methods was incorporated into the guidelines. The table of contents and
main text structure followed NEXCO's Tunnel Design Cost Estimation Standards (site surveys, design
meetings, basic design, detailed design, etc.), with further refinements made through discussions and
WG-4 activities with WG members to determine the cost estimation methods and prepare the Guidelines
for Cost Estimation of Road Tunnel Projects (Design).

Subsequently, WG-4 conducted a pilot study as part of the activities to finalize the Guidelines for Cost
Estimation of Road Tunnel Projects (Design). The Krabi Bypass Project was selected as the pilot study
subject, and cost estimation was performed using the Guidelines for Cost Estimation of Road Tunnel
Projects (Design). Through the pilot study and Q&A sessions, participants gained a deeper
understanding of cost estimation concepts and methods. Modifications were made to the Guidelines for
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Cost Estimation of Road Tunnel Projects (Design) based on these activities, and the final version
received approval at the JCC in September 2023.

Cost Structure from WG4 Design Cost Estimation Total Cost Estimation of Basic Design (Civil)
- - rect Parsom 11) Direct Cost (A+B)
ol Essmated Fsmated Dirct Costs Dirct Costs Drect Pareorn AlDirect Personnel Expenses
DBasic design + Field Investigalion + Meeting = 292,185 + 152,063 + 122,025 <calculated previous slides>
Dt Gasis | s Supples - 566.273 (THI
. B|Direct Costs
Aszommodation (@0ffice Supplies, Travel and Accommodation Fees = 1 (THB) (Assumption, depend on Contractor)
T
SOther Indirect Costs = Direct Parsonnsl Expensss x0.35 /(1 0.35)  <'Ref; “nvestigation CE Guidsiine 1.10 (2)>
O come it v
vt l— [— = (568,273) x 0.53
" = 304,916 (THB)
Valuo Acded Gonaral Managomont
o (A1) Conl 21General Management Costs
@General Management Costs = Operational Costs x 0.35 / (1- 0.35) <Ref; “Investigation GE Guideline 1.10 (2)>
= (@+@+E) %05
Other Indirect Gosts - + + 30431
- Includes expenses for utilies, personnel costs for adminisirative slaff, benefis ele. R

+ Calculated by value to Direct Personnel Costs. = 522948 (THB)

Total Basic Design Cost

*Ref: CE Gu
miestgaton CE Guideline 139 566,273 (1) + 100,000 (Z) + 304,016 (3) + 522,948 (&) = 1,494,137 (THB)+ VAT

Figure 2-28 Presentation Materials on Cost Figure 2-29 Calculation Results from the
Estimation Structure Pilot Study

The Draft Guidelines for Cost Estimation of Road Tunnel Projects (Construction) were developed
through the activities of WG-4, similarly to the Design Edition. This document is positioned as a draft
version to facilitate understanding of the cost estimation concepts related to mountain highway tunnel
construction. The preparation process involved discussions and activities with WG members (WG-4)
and proceeded as follows:

STEP 1: Drafting of the table of contents for the Cost Estimation Guidelines

STEP 2: Drafting of the main text of the Cost Estimation Guidelines
In STEP 1, the general outline of Japan’s (NEXCO) cost estimation methods for tunnel construction
was explained, allowing discussions on differences between both parties and clarifying the approach for
preparing the Draft Guidelines for Cost Estimation of Road Tunnel Projects (Construction). In STEP 2,
discussions were held through WG activities to draft the guidelines, aiming to provide a clear
understanding of the cost estimation concepts related to mountain highway tunnel construction.

2.4 Project Purpose

The achievement status related to Project Purpose is shown in Table 2-33.

Table 2-33 Achievement status of Project Purpose

| Project Purpose | A base of management of mountain highway tunnel projects is established in DOH. |
Indicator Achievement Status Achievement
(as of December 2024) Rate
Indicator 1

18 DOH personnel have been assigned to
the Krabi Bypass Project, which includes 100%
the Mountain Highway Tunnel.

DOH assigns not less than 5 staff members who
are in charge of tunnel project. (investigation and
design)

The manuals developed under this project
are being utilized for the detailed tunnel
design of the Krabi Bypass Project and the 100%
reassessment of facilities for the Wildlife
Corridor Tunnel.

Indicator 2

At least 2 mountain tunnel projects (investigation
and design) are planned on the basis of standards
and guidelines etc. prepared in the Project.
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2.5 PDM Revised History
PDM Revised History is shown in Table 2-34.

Table 2-34 PDM Revised History

Date Version Main Revisions
21 June 2021 1.0 —
10 March 2022 2.0 Obijectively Verifiable Indicators
[ Addition]

2-4. A report on environmental issues and measures of mountain
highway tunnel projects is prepared.

Inputs (The Japanese Side)

[ Addition]
2-4. To study environmental issues and measures of mountain
highway tunnel project

Inputs (The Japanese Side)
[ Addition]
Environmental and Social Consideration

[Reason]
After the commencement of the technical cooperation project, we
informed DOH that issues such as the impact of tunnel construction
on groundwater have become social concerns in Japan. In response,
DOH expressed a deep interest in environmental studies related to
tunnels conducted in Japan and made a strong request for technology
transfer in this field.

22 September 2022 3.0 Inputs (The Japanese Side)
[Name Change]
Tunnel Planning =Tunnel Planning (Location and Structure)
Environmental and Social Consideration
=Tunnel Planning (Environmental and Social Consideration)

22 March 2023 4.0 Inputs (The Thai Side)
[Change in the Number of WG Members]
43=65
26 September 2023 5.0 Inputs (The Japanese Side)
[Addition]

Implementation of Additional Training for WG-5
Extension of the Project Period to February 2025

[Reason]
In December 2022, a fire incident occurred inside the operational
Wildlife Corridor Tunnel on R304. Furthermore, in October 2023,
flooding occurred on the upstream side of the tunnel, causing the
tunnel to be submerged. In response to these events, DOH requested
the JICA Expert Team to provide lectures and training on tunnel
operations during disaster scenarios and to incorporate these
outcomes into the "Guidelines for Operation & Maintenance."

18 December 2024 6.0 As described in section 2.6, the names of the manuals and guidelines
created in this project have been aligned with the notation on the
Project Design Matrix (PDM).
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2.6

Technical Cooperation Documents

2.6.1 Policy for Manuals and Guidelines Preparation

The following policies were adhered to in the preparation of manuals and guidelines (hereafter referred

to as manuals) for this project:

DOH’s existing manuals, guidelines, and procurement systems are respected to the greatest extent
possible.

All manuals are created through the activities of the Working Groups (WGs) conducted as part of
this project.

The following documents currently in use in DOH projects are reviewed to ensure compatibility
with DOH’s current practices:

a. Common Specifications

b. Special Specifications

c. Technical Specifications

d. Standard Specifications for Structures

e. Terms of Reference (TOR) for Investigation, Design, and Construction

f. Other documents related to the management of mountain highway and tunnel projects

Based on the review results of the above existing technical manuals and guidelines, supplementary
technical specifications and regulations will be added as necessary to implement tunnel projects
(investigation, design, planning, cost estimation, and contract management). This is done with
reference to the similarity between Thailand’s and Japan’s geological characteristics and is based
on expert experience and manuals and guidelines widely used in Japanese tunnel projects. In cases
where counterparts (C/P) reference standards from Europe or the U.S., supplementary explanations
are provided regarding the background and reasons for adopting Japanese standards to facilitate
understanding.

Once the draft is completed, it undergoes consultation with the Advisory Committee (see Section
2.7.5), and feedback is provided to DOH on comments and suggestions for appropriate revisions.
The final reviewers are members of the Technical Review Committee, as indicated in Section 2.7.6.
The finalized manuals aim to be institutionalized within DOH as ministerial ordinances or
directives.

2.6.2 Definition of Manuals

The definitions of the manuals and guidelines were determined through consultation with DOH, as

shown in Table 2-35. The English version of the manuals is regarded as the official version, with a Thai

translation provided as a reference document.

Table 2-35 Definitions of Manuals and Guidelines

Type Definition Note

Manuals

Documents that specify methods, technical standards, and
criteria for tunnel planning, investigation, and design.

When the manual is stipulated in the
Terms of Reference (TOR), users must
adhere to the guidelines specified in
this manual.
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Type Definition Note
. Documents that provide explanations related to tunnel
planning, investigation, and design, which are new areas of
work for DOH.
These guidelines include technical
. Other documents beyond those mentioned above. guidance and approaches; users are not
° Guidelines for the implementation of tunnel projects. *Note: | necessarily required to strictly follow
Guidelines Contracting, cost estimation, supervision, operation, and | them.
maintenance are conducted as part of DOH’s routine work | Some guidelines are draft guidelines
and are not considered new areas. because these draft guidelines do not
include a pilot study.

2.6.3 Titles and Systematization of Manuals

The content initially specified in PDM ver.0 was subdivided, supplemented, and organized into separate
volumes for ease of use, with the names of each manual agreed upon with DOH, as shown in Table 2-36.

Furthermore, these manuals are designated as official DOH publications, and they were organized and

systematized to facilitate DOH’s future management of the entire tunnel project (Figure 2-30). This
figure illustrates which documents are relevant at each stage of the tunnel management cycle and is
included at the beginning of all manuals. Additionally, for guidelines where a pilot study has not been

conducted, they are to remain in a “draft” state as the final deliverables of this project, per agreement

with DOH.

Table 2-36 List of Manuals Developed in the Project

Manual Names in PDM ver.0

Manual Names Agreed with DOH (Approved in PDM ver.6.0)

Investigation Manual of Road Tunnels

Investigation Manual of Road Tunnels (including Appendix)

Design Manual of Road Tunnels

Design Manual of Road Tunnels (Civil Works)

Design Manual of Road Tunnels (Tunnel Facilities)

Planning Manual of Road Tunnels

Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels

Guidelines for Determination of Scope of Work for Investigation
and Design for Road Tunnels (Civil Works)

Guidelines for Determination of Scope of Work for Investigation
and Design for Road Tunnels (Tunnel Facilities)

Draft Guidelines for Design Change of Road Tunnel
Projects

Draft Guidelines for Design Change of Road Tunnel Projects

Guidelines for Cost Estimation of Road Tunnel Projects
for Design (Civil Works, Tunnel Facilities, Civil Works)

Guidelines for Cost Estimation of Road Tunnel Projects for
Investigation

Guidelines for Cost Estimation of Road Tunnel Projects for
Design (Civil Works)

Guidelines for Cost Estimation of Road Tunnel Projects for
Design (Tunnel Facilities)

Draft Guidelines for Cost Estimation of Road Tunnel Projects
for Construction (Civil Works)

Draft Guidelines for Cost Estimation of Road Tunnel Projects
for Construction (Tunnel Facilities)

Draft Guidelines for Supervision and Inspection of Road
Tunnel Construction

Draft Guidelines for Supervision and Inspection of Road Tunnel
Construction

Guidelines for Operation & Maintenance of Road
Tunnels

Guidelines for Operation and Inspection of Road Tunnels
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Tunnel Management Cycle

Planning « Planning Manual of Road Tunnels
l « Investigation Manual of Road Tunnels
+ Guidelines for Determination of Scope of Work Road Tunnels (Investigation)

s + Guidelines for Cost Estimation of Road Tunnel Projects (Investigation)
Investigation

‘ + Design Manual of Road Tunnels (Civil Works)
* Design Manual of Road Tunnels (Tunnel Facilities)
Design + Guidelines for Determination of Scope of Work Road Tunnels (Design-Civil Works Part)
« Guidelines for Determination of Scope of Work Road Tunnels (Design-Tunnel Facility Part)
» Guidelines for Cost Estimation of Road Tunnel Projects (Design-Civil Works Part)
'r « Guidelines for Cost Estimation of Road Tunnel Projects (Design-Tunnel Facility Part)

Construction
« Draft Guidelines for Cost Estimation of Road Tunnel Projects (Construction-Civil Works Part)

l « Draft Guidelines for Cost Estimation of Road Tunnel Projects (Construction-Tunnel Facility Part)
» Draft Guidelines for Design Change of Road Tunnel Projects
Operation & Maintenance, + Draft Guidelines for Supervision and Inspection of Road Tunnel Construction
Inspection

« Guidelines for Operation & Inspection of Road Tunnels

Figure 2-30 Tunnel Management Cycle
2.6.4 Scope of the Manuals

The technical standards for road tunnels specify a maximum cross-sectional width of 14 meters
(sufficient for two lanes and a sidewalk). For tunnels exceeding this width, review by an external
committee and additional design considerations are required. In the case of long tunnels, in addition to
increased geological risks, tunnels extending over 3 kilometers are classified as Grade A according to
the road tunnel emergency facilities installation standards. This classification necessitates a wide range
of emergency facilities, which in turn impact the tunnel structure. Notably, Japan has approximately
11,000 mountain highway tunnels, of which only about 1.5% are longer than 3 kilometers, with the
majority being under 3 kilometers.

Considering these factors, along with DOH’s lack of experience in mountain highway tunnel projects,
the scope of application for the three manuals developed in this project (the Investigation Manual of
Road Tunnels, the Design Manual of Road Tunnels (Civil Works and Tunnel Facilities), and the
Planning Manual of Road Tunnels) was set to “cross-sectional width: 14 meters or less, length: 3.0

kilometers or less,” with agreement from DOH.

For tunnel projects exceeding this scope, it was recommended to establish an external expert committee
(Technical Review Committee), as shown in Figure 2-31, to thoroughly discuss and review the
investigation, planning, and design methods.
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Figure 2-31 Proposed Structure of the External Expert Committee (Technical Review
Committee)

____________________________________

2.6.5 Training Materials

In addition to the above, presentation materials used in WG sessions (explanatory materials for the
manuals) have been compiled into training materials.

2.7  Other Activities
2.7.1 Selection of Pilot Study Sites

In the project, a pilot study was conducted under the following guidelines, utilizing ongoing DOH
projects to achieve efficient and effective capacity building.

Principle 1: Review one Feasibility Study related to mountain highway tunnels in the East-West
Economic Corridor project (The Intercity Motorway Tak-Mae Sod Section) currently
planned by DOH.

Principle 2: Conduct 1-2 investigation and design projects for relatively short tunnels (a few hundred

meters in length) or medium-length tunnels (approximately 1,000 to 2,000 meters in
length).

Based on the above guidelines, evaluation criteria for selecting pilot study sites were established as
shown in Table 2-37. Using these criteria, the six projects proposed by DOH (No.1 to No.6 in Table
2-38) were evaluated, and at the 1st JCC, three projects (No.1, No.4, and No.6 in Table 2-38) were
selected as pilot study sites. Subsequently, considering the "Study Work to Develop Plans for the
Development of the Intercity Highway Network and the Rail System (MR Map)" reported in September
2021 (see Figure 2-32), two additional candidate sites (No.7 and No.8 in Table 2-38, refer to location
map at the beginning) were proposed by DOH at the 2nd JCC.

However, due to the large project scale and lower feasibility compared to other projects, two sites, No.1
and No.4 in Table 2-38, were ultimately selected. Additionally, it was proposed to use the R304 Wildlife
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Corridor Tunnel as a subject for training on existing tunnel facilities. Thus, three pilot study sites in total

were agreed upon with DOH during the second JCC meeting.

Table 2-37 Evaluation Criteria for Selecting Pilot Study Sites

Score
Evaluation Criteria
3 (Excellent) 2 (Good) 1 (Fair)
. S High Priority
1 Project Priority High Priority: Covered by the (Routes outside the 20-Year Other routes
20-Year Plan Plan)

Project
2 i Implementation
Schedule

Investigation or design work to
be conducted by 2024

Schedule for investigation or
design work is undecided

Tunnel Technical
Level

Includes investigation or design
for tunnels under 1km

Tunnel investigation or design
for tunnels between 1km and
3km included

Tunnel investigation or design
for tunnels of 3km or longer
included

Environmental and
4 Social
Considerations

Minimal impact

Moderate impact

Significant or uncertain
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Table 2-38 Pilot Study Candidate Sites and Selection

Candidate Site Evaluation Criteria Evaluation Results
Front Location Map: Refer ] ] Total
No.| to the road network in Project Project . Tunn'el Enwronmt.antal Seore b o
Thailand and the proposed | priority Implementation | Technical ano.l Somgl PrinciplelPrinciple2
pilot study sites. Schedule Level | Considerations

Pilot Study Candidatel
1 | The Intercity Motorway: = — — — - *
Tak-Mae Sod section

Pilot Study Candidate2
The Intercity Motorway:
Kanchanaburi-Phu Nam

Ron section

Pilot Study Candidate3
National Highway 223

Pilot Study Candidate4
4 | Krabi Bypass Construction 2 3 2 3 10 *
Project

Pilot Study Candidate5
5 Satun-Perlis Highway 2 1 1 2 6
Project

Pilot Study Candidate6
6 | Chiang Mai — Chiang Rai 2 3 3 1 9
Motorway Project

Pilot Study Candidate7
7 Chumphon _ Ranong *kk *k*% *k* *kk *k*x
Motorway Project

Pilot Study Candidate8
8 Nakhon Ratchasima - . . . . .

Chonburi (Laem Chabang)
Motorway Project

% Projects Selected for the Pilot Study
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Figure 2-32 Intercity Highway Development Plan (20-Year Plan)
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2.7.2 Implementation of Pilot Study

The Krabi Bypass Project (Figure 2-33) is a DOH-commissioned project, with the conceptual design (at
the detailed design level) initiated in February 2021, and as of December 2024, internal procedures for
environmental approval are underway. The Tak-Mae Sod Project (Figure 2-34) involves plans for three
long tunnels, and although the feasibility study (FS) was completed in 2020, no progress has been made

as of December 2024,
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Figure 2-33 Outline of the Krabi Bypass Project
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Figure 2-34 Outline of the Tak-Mae Sod Project

2.7.2.1 The Krabi Bypass Project

(1) Utilization and Finalization of the Investigation Manual of Road Tunnels (Draft)

A review of the existing FS and DD outcomes of the Krabi Bypass Project was conducted, along with a
field survey by DOH (WG members) and JICA experts. This survey aimed to carry out a pilot study
using the Investigation Manual of Road Tunnels (Draft) based on the results of the planned road tunnel

in this section.

(a) 1% Site Visit

From March 7, 2022, a field survey was conducted over two days with approximately 40 participants,
including the DOH Chief Engineer, committee members, and WG members. The primary objective
of this survey was to utilize the Investigation Manual of Road Tunnels, focusing on examining the
topographical and geological conditions as well as the social environment within the construction
area. Based on the manual, explanations and discussions were held regarding which surveys should
be conducted at specific locations. Subsequently, on March 25, a review was conducted concerning

- 69 -



the content, location, and quantity of borehole surveys to be carried out at the tunnel portal sites
Additionally, key points for the field survey were compiled into a checklist and explained on-site.

——————e

Figure 2-35 1% Site Visit of the Krabi Bypass Project
(b) 2" Site Visit

From September 25, 2022, a two-day field survey was conducted by Dr. Noppadol Phien-Wej (Asian
Institute of Technology), a candidate for the DOH Technical Support Committee; Professor Nobuharu
ISAGO, Chair of the JICA Technical Advisory Committee (Tokyo Metropolitan University); and
JICA experts. The primary objective of this survey was to utilize the Investigation Manual of Road
Tunnels, focusing on examining the topographical and geological conditions of the site, the social

environment within the construction area, and the observation of borehole cores obtained through
geological surveys.

=
=
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Figure 2-36 2" Site Visit of the Krabi Bypass Project
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Based on the implementation of the first pilot study for the Krabi Bypass and the discussions with
WG members during the site investigation of the Tak Mae Sod Project mentioned later, it was
determined that specific investigation case studies should be included in the Investigation Manual.
The following content was added to the manual.
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Figure 2-37 Specific Examples of Investigation Boreholes Added to the Investigation Manual

(c) 3" Site Visit

From October 27, 2022, a two-day field survey was conducted by DOH environmental department
personnel and JICA experts (environmental and tunnel planning) for this project. The primary
objective of this survey was to utilize the environmental sections of the Planning Manual of Road
Tunnels, conducting a field investigation of the social environment and providing lectures and
practical inspections focusing on key EIA considerations for road tunnel projects.

Figure 2-38 3" Site Visit of the Krabi Bypass Project

(2) Utilization and Finalization of the Planning Manual of Road Tunnels (Draft)

Using the design results of the Krabi Bypass Project as a case study, an exercise (pilot study) was
conducted with WG-2 members to calculate the estimated tunnel costs and develop the tunnel
construction schedule based on the Planning Manual of Road Tunnels (see Figure 2-39).

Through this exercise (pilot study), participants gained a deeper understanding of the cost estimation
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and construction schedule development methods described in the Planning Manual of Road Tunnels
(Draft) and confirmed that there were no issues with these methods.

4. Practical Training (Cost Estimation/Construction Schedule) E~I 4. Practical Training (Cost Estimation/Construction Schedule) E!

Tunnel Cost Estimation (Qutline) Tunnel Cost Estimation (Standard Unit Cost: Other Works)

Unit costs of the items are set with
telerence t the uni costs in Jagan.

——= Tunnel Drainage System

d Tunnel Portal Above unil costs are applied for the
Drah P

Outline Tunned Cost *+  DirectGost s—T— Pavement

= Tunnel Facilities

L Temporary Facliies

+ A standand ratio o thy is sat with reference to the case in;

- Indirect Cost Japan.
+ Above standard ratio ara applied for the Draft Planning Manusl.

Figure 2-39 Implementation Status of the Pilot Study for the Planning Manual of Road Tunnels

(3) Utilization and Finalization of the Draft Design Manual of Road Tunnels [Civil Works &
Tunnel Facilities]

Using the design results of the Krabi Bypass Project as a case study, an exercise (pilot study) was
conducted with WG-1 members to classify the tunnel ground (Civil Works Part) and examine the tunnel
emergency facilities (Tunnel Facilities Part) based on the Draft Design Manual of Road Tunnels. (see
Figure 2-40). Through this exercise (pilot study), participants gained a deeper understanding of the
ground classification methods (Civil Works Part), and emergency facility examination methods (Tunnel
Facilities Part) outlined in the Draft Design Manual of Road Tunnels and confirmed that there were no
issues with these methods.

Summary of rock classification

Tunnel Length=1,032m
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Figure 2-40 Implementation Status of the Pilot Study for the Design Manual of Road Tunnels

(4) Utilization and Finalization of the Draft Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels [Investigation]

In the pilot study, participants were first asked to deepen their understanding of the draft version.
Subsequently, using the Krabi Bypass Project and the Tak-Mae Sod Project as case studies, JET
prepared assumptions for commissioning investigation work. With the cooperation of other WGs (see
Figure 2-41 and Figure 2-42), DOH representatives from WG-3 examined how to incorporate these
elements into the Terms of Reference (TOR) and Scope of Work (SOW) documents prepared by DOH
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at the time of commissioning. As a result, it was determined that the Common Specifications would
serve as a useful reference for DOH in creating the SOW, and no major revisions to the draft content
were necessary. However, feedback was provided requesting terminology alignment with the Cost
Estimation Guidelines prepared by WG-4 and the addition of a step-by-step implementation process
chart for investigation and design. These revisions were incorporated, and the final version was
completed (see Figure 2-43).

PART I Guideline for Investigation: ~Activity and Conclusion Page-6

Preliminary Pilot Study (Homework) by DOH

Please try to develop the Scope of Works in TOR

STEP 1 Confirmation and Knowledge sharing 3 Relation with other WGs ‘

Collaboration of DOH's WGs or members

Note:
1) Please develop a TOR similar to P-6,7 in this PPT using “Draft Guideline (Investigation)

+ Please discuss in DOH on this matter.

WG-1 WG-2 WG-3 WG-1 " instead of GSI etc.
Technical Manual Technical Manual Guideline Guideline 2) Please assume main works which are summarized by JET as in the next page
nvestigation & Planning Scope of Works Cost Estimate 3) Please itemize them if DOH finds some items of the draft guideline to be revised
Design Investigation & Investigation &
Design Design Expectation:
| = (il Sipaiilesiils 1) DOH can understand the contents of “Draft Guideline (Investigation)” (Please read it!)
Project 2) DOH can understand the structure of description of “Scope of work” which consists of
Characteristies | [ | | T particular requirements with reference to the general specification ("Draft Guideline
(Investigation)”
.-
5 | o \ Songkran Vacation? e . Go\nden Week Vhacat\on?
1 t! il ~ tf
N 9% April ~  17* April __ 29 April ~ 8% May
equirsment. should be developed " N
| We would like to discuss about the result of DOH work
al ather working groups.

in the next WG3 at 9th~~13th of May 2022.

Figure 2-41 Diagram of the Cooperative Figure 2-42 Explanation of the Pilot Study

Framework for the Pilot Study

2. Contents of Guideline (Design)  Retaliation with Relevant works Page-14
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$ o Infermation for planning « Relation between Rainfall and = Effect of inflow to water use
= = detailed investigation volume of river/ground spring water and effected area
c 8 * Effect of tunnel inflow to water use

Figure 2-43 **Step-by-Step Investigation and Design (Civil Works) Flowchart'™ Added to the
Final Version

(5) Utilization and Finalization of the Draft Guidelines for Cost Estimation of Road Tunnel
Projects [Investigation & Design]

For the Guidelines for Cost Estimation of Road Tunnel Projects (Investigation), a case study was
conducted to deepen mutual understanding, referencing examples from the Krabi Bypass Project and
NEXCO Central Japan and aligning with the Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels (Investigation). Additionally, discussions were held based
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on example materials to review and improve the guidelines, with supplementary materials added.
Terminology was also standardized with WG-3’s Guidelines for Determination of Scope of Work for
Investigation and Design for Road Tunnels (Investigation), completing the final version (see Figure 2-44
and Figure 2-45).

For the Guidelines for Cost Estimation of Road Tunnel Projects (Design), cost estimation was conducted
using the guidelines based on the Krabi Bypass Project example.

- Englis_ WG4

2. Pilot Study on Krabi BP Project (if we apply “Guidelines”) page-11

Settlement and Stablity Analysis

Investigation
Right-of-Way
xploration

rrrrr

Soil and Geologocal Investigation

Geophysical Exploration
Seismic prospecting

Figure 2-44 Pilot Study Presentation Figure 2-45 Terminology Standardization
Materials Materials

(6) Design Drawing Review Using the Draft Design Manual of Road Tunnels

The mountain highway tunnel project (Krabi Bypass Project) is a DOH-commissioned project, with
conceptual design (at the detailed design level) underway since February 2021. To promote
understanding of the technical content of the Draft Design Manual of Road Tunnels and identify
potential issues, the JICA expert team conducted a design review of the Krabi Bypass Project’s design
drawings, utilizing the manual draft alongside WG1 members and the Project Committee members of
the Krabi Bypass Project (see Table 2-39). Specific review contents and items for design incorporation
are shown in Table 2-40. Regular review meetings were held to discuss issues and improvements in the
design results related to tunnel route selection, geological survey planning for the tunnel section, tunnel
design (structure and facilities), and other areas, cross-referencing the manual draft.

Regarding the installation standards for tunnel emergency facilities in various countries, the standards
of Japan, the United States, and India were compared and analyzed. After examining the characteristics
of each standard, discussions were held with the DOH, and it was confirmed that the Japanese standards
would be used as the basis. The reason for selecting the U.S. and Indian standards for comparison is that
the U.S. NFPA (National Fire Protection Association) standards were applied to the Krabi Bypass
Tunnel, and India is the only country in Asia, other than Japan, where installation standards have been
well established.

This initiative, using tangible project outcomes, improved DOH personnel’s technical evaluation skills
for mountain highway tunnel planning and design, contributing to the rationalization of tunnel design
outputs and cost reduction for the Krabi Bypass Project.
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Table 2-39 Implementation Status of Review Meetings

Date

Review Meeting

Overview

26 October 2021

1t Review Meeting

+ Overview and Progress Status of the Krabi Project
- Discussions on Review Points

3 December 2021

2" Review Meeting

- Review of Ventilation System Evaluation Results

25 March 2022

3 Review Meeting

* Review of Tunnel Geological Survey Content

+ Review of Tunnel Operation Policy and Cross-Section
Design

* Review of Emergency Equipment
Ventilation System Evaluation Results

Design and

8 June 2022

4" Review Meeting

- Review of Design Drawings (May 2022 Edition)

20 September 2022

5 Review Meeting

+ Review of Design Drawings (September 2022 Edition)

10 January 2023 6" Review Meeting + Review of Design Drawings (December 2022 Edition)
Table 2-40 Outcomes of the Review Activities
Review Items Review Content Reflection on Design
+ Evaluation of Tunnel Route | - Evaluated as appropriate for the overall tunnel route alignment
Route Alignment + Pointed out large-scale cut on the eastern portal and proposed
Selection « Evaluation of the Horizontal and reconsidering the eastern portal location of the northern tunnel
Vertical Plans for the Tunnel (no design adjustments made).
Section
« Evaluation of the Appropriateness | < Proposed a phased survey (preliminary survey = first survey
Geoloaical of Geological Survey Methods = second survey) for efficient investigation.
Survi and Plans + Recommended seismic wave exploration for the tunnel section
Conter{t + Proposal of Geological Surveys (seismic wave exploration implemented).
Based on Terrain and Geological | - Proposed boring locations at the portals considering terrain and
Conditions of the Tunnel Section geological characteristics.

+ Suggested reducing the shoulder width (left shoulder from 3.0m

to 1.5m, right shoulder from 2.0m to 0.5m).
. . . + Proposed improvements for space allocation for embedded
+ Tunnel Width Configuration . . .
. pipes, signage space, and overall cross-section control
+ Tunnel Cross-Sectional Shape . .
. (adjustments led to a reduced cross-section).
Tunnel + Tunnel Operation Method . .
. L + Raised concerns about the operation of the motorcycle tunnel.
Design (Motorcycle Tunnel Feasibility) . . .
. - Suggested widening the emergency parking area within the
(Structure) « Tunnel Support Structure Design . Lo
. tunnel (adjustments made, contributing to a reduced cross-
+ Tunnel Portal Design .
section).
+ Tunnel Pavement L . . .

+ Highlighted concerns regarding tunnel cross-section design,
support structure design, tunnel pavement, and errors in
diagram annotations (all issues corrected).

o . + Reviewed ventilation calculation methods and content, leading
+ Ventilation Equipment L .
. . to a reduction in jet fan units from 24 to 8 per tunnel.
Tunnel Consideration . ; .
. . + Compiled emergency equipment standards from various
Design + Emergency Equipment . .
e . . countries (NFPA, Japanese standards, Indian standards).
(Facilities) Consideration . . .
. + Raised concerns regarding the layout of the electrical room
+ Electrical Room Layout Plan .
inside the tunnel.
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2.7.2.2 Tak-Mae Sod Project
(1) Site Visit

In addition to reviewing the existing FS results of the Tak-Mae Sod Project, a field survey was conducted
over two days from June 20, 2022, by JICA experts and local staff to carry out a pilot study utilizing the
Investigation Manual of Road Tunnels (Draft), based on the alignment plan for the road tunnel planned
for this section (see Figure 2-47).

SR 38 . i : ¥X°% 5 ] DREBH-01 | g
/ . s d ; - Legend
@ i“soo DDPV\'I"le-:,-g4 DDPi?ZH‘r’-(;?. St DPEBH-02 | |(Depth:33.5 m);.\O"' -+t Tunnel Section
T 4 ((Depth:50.0m)] N (Depth:25 404 AMAG Funnel |(Depth:25.0m) oy o [ O mom: Existing Road
A G . 4 153787 km . T Y =zz=:2 Alternative Routes
% . 5 ' ‘«f";‘,w%‘f‘ 1| @ : Groundwater Well
122 -Oure 3 ot #‘&a‘“ ' © : Boring Point near
k- ugT 0l PA WOR Tiiiel s DOFRUAK Tunel- e
&R 210,348 km) ; o 1500 KEM - |1 Seismic Sunvey

Figure 2-46 Field Survey Scope of the Tak-Mae Sod Project

5 st

Figure 2-47 Field Survey Status of the Tak-Mae Sod Project

(2) Utilization and Finalization of the Investigation Manual of Road Tunnels (Draft)

The tunnel where geological surveys were conducted based on the existing FS was selected for review.
The FS results were reviewed, and as a pilot study for the Investigation Manual of Road Tunnels (Draft),
a plan for topographic and geological surveys was formulated, and a trial exercise to create the Terms
of Reference (TOR) was conducted for DOH working members. By comparing their answers with those
provided by JICA experts and providing feedback, issues and additional items for the manual draft were
identified. Since detailed design for the Tak-Mae Sod Project is not scheduled in the near term, the

- 76 -



Design Manual (Draft) was similarly be finalized through trial design exercises using this project as a
case study.

2.7.3 Baseline Survey

The baseline survey was conducted with the following objectives:

To understand the current status of the organizational structure, jurisdiction, personnel, and
budget within DOH related to the establishment of a new department responsible for
mountain highway tunnel projects.
To review the personnel (and their respective departments) and capabilities of the
counterparts (C/P) involved in this project.
To assess the current status of organizations related to mountain highway tunnel projects,
including relevant government agencies, academic associations, and the private sector.
To organize the above information and conduct a situational review for establishing a new
department responsible for mountain highway tunnel projects, analyze issues related to each
output, and validate the PDM’s relevance.

An overview of the baseline survey is shown in Table 2-41.

Table 2-41 Overview of Baseline Survey

Survey Method Survey Period Survey Targets
Questionnaire Survey March 2021~ October 2021 DOH/ Re!evant Ministries /
Private Sector
Interview March 2021~ October 2021 DOH/ Re_levant Ministries /
Private Sector
Web Questionnaire July 2021 DOH Staffs(C/P)
Collection o_f Related March 2021~ October 2021 DOH / Re_levant Ministries /
Materials Private Sector

2.74 Japan Training
2.7.4.1 1 Japan Training

The first Japan training was conducted over 14 days from November 16 to 29, 2022, with the objective
of introducing technical elements related to planning, design, construction, and supervision of mountain
highway tunnels in Japan, thereby supplementing on-site project activities and acquiring relevant
knowledge. The training was divided into two teams: one for high-level officials (7 days) and one for
trainees (14 days). The training mainly focused on facility tours and construction site visits related to
overall mountain highway tunnel projects, specifically targeting managerial-level participants. The
training curriculum is shown in Table 2-42, and photos from the training are presented in Table 2-43.

Executives (3 participants):20 November ~26 November 2022 (Departure and Arrival Dates
for Thailand)

Trainees (10 participants):16 November 2022 ~29 November 2022 (Departure and Arrival
Dates for Thailand)

- 77 -



Table 2-42 Training Schedule (1% Japan Training)

Date Details Instructor Contents
Thursday 17 [Lecture] CTll - Outline of Japan Training
November Orientation Hitomi lwamasa
AM
Thursday 17 [Lecture] Lectures | NEXCO - Company profile of NEXCO Central
November on NEXCO business Central -+ Background and history of Japan’s highway
PM introduction, Toshiyuki Oka development, highway projects, and the
expressway overview, privatization of highway operations
cost estimation - Tunnel and bridge projects (including
construction and maintenance technology), and
traffic control
International business conducted by NEXCO
Central
Friday 18 [Lecture - NEXCO - Connection to the Ichinomiya Central Control
November Observation] Central Tower for an overview and explanation of its
AM NEXCO Central Hisaya Hirose functions
Control Center
Friday 18 [Observation] Central  Nippon Introduction to training methods using models
November Training facilities (E- Highway of tunnels, bridges, and pavements, and facility
PM Mac) Kagahara (E- Engineering tours
Mac) Nagoya Co., Ltd.
Hiroshi Uchida
Saturday 19 [Observation] CTII - Viewing of renovation works under NEXCO
November Mountain Highway in | Hitomi lwamasa Central Japan’s jurisdiction and road and tunnel
AM/PM Mie Prefecture facilities in Mie Prefecture from the vehicle
window
Sunday 20 Material Arrangement - Organizing knowledge and technology acquired
November Preparation for during the training, and holding meetings to
AM/PM Presentation prepare for presentations
Monday 21 [Observation] NEXCO - Site visits to the Yoro Tunnel and Funakiyama
November = Yoro Tunnel Central Tunnel construction sites, with explanations on
AM/PM * Funakiyama Tunnel | Toshiyuki Oka safety ~ management and  construction
considerations
Tuesday 22 [Observation] NEXCO - Visit to the Shin-Fuji IC facility, including an
November - Fuji IC Central introduction to its functions and facility tour
AM/PM - Yamakita PR Hisaya Hirose - Field wvisit to Shin-Tomei Expressway
facilities (Kawachigawa Bridge, Kawanishi construction,
» Shin- Yamakita Smart IC) with explanations of
Tomei(Kawachikawa construction site details and considerations
Bridge, Kawanishi,
Yamakita Smart IC)
Wednesday 23 Material Arrangement - Organizing knowledge and technology acquired
November Preparation for during the training, and holding meetings to
(National Holiday) Presentation prepare for presentations
AM/PM
Thursday 24 [Lecture] Company | Metropolitan Introduction to projects by Metropolitan
November Information Expressway Expressway Co., Ltd., and lecture on tunnel
AM/PM [Observation] Company Limited disaster prevention
Metropolitan Express Shinichiro - Overview of Metropolitan Expressway facilities
Way Hiyamizu from the vehicle window
[Observation] - Visit to the traffic control room to observe
Control Room operations
Friday 25 [Lecture] Design Tokyo Introduction to tunnel construction methods,
November method of tunnels and | Metropolitan deformation, and design examples using
AM rock cavities centered University numerical analysis
on numerical analysis Nobuharu Isago
Friday 25 [Lecture] Ministry of Land, | -+ Video explanation of projects by the NILM
November Introduction of NILM | Infrastructure, - Facility tours of full-scale tunnel models and
PM Transport and ancillary facilities at the test track

Tourism National

- 78 -




Date Details Instructor Contents
[Observation] Full- | (MLIT), Institute
Scale Tunnel and Test | for Land and
Track Tour Infrastructure
Management
(NILM)

Saturday 26 Material Arrangement - Organizing knowledge and technology acquired
November Preparation for during the training, and holding meetings to
AM/PM Presentation prepare for presentations
Sunday 27 Material Arrangement - Organizing knowledge and technology acquired
November Preparation for during the training, and holding meetings to
AM/PM Presentation prepare for presentations
Monday 28 Presentation JICA - Reporting on what was learned during the
November Suguru Jonokuchi training and presenting plans for application

AM after returning to the home country
- Overall assessment by JICA
- Overall assessment by the consultant
- Presentation of completion certificates

Monday 28 [Lecture] CTIE - Introduction to the BIM/CIM system and

November Introduction to Rei Fujita benefits in investigation and design work by
PM BIM/CIM Systems, Chie Kaise MLIT

Benefits, and Case
Studies

- Examples of BIM/CIM utilization in tunnel

investigation and design work

18 November E-MAC Observation 1

Table 2-43 Photos of 1t Japan Training

Nove

18 November Online meeting with NEXCO Central

Control enter

SIIFIH

mber E-MAC Observation 2
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Observation 1

21 November NEXCO Central Yoro Tunni

21 November NEXCO Central Funakiyama Tun

Qervation 2

Y, 4 e 4

Control Rooms 2

Expressway Control Rooms 1

24 November Observation of Metropolitan Expresway

24 November Observation of MetroplviténA

25 November Lecture by Professor Isago
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25 November NI L'M Full-

Scale Tunnel Observtion)

28 November Presentation

2.7.4.2 2" Japan Training

The second Japan training was focused on “Investigation, Design, and Planning of Mountain Highway
Tunnels” for engineers involved in practical work. It was conducted over 14 days from May 10 to 23,
2023, with the objective of encouraging trainees to share their training outcomes with other staff in WGs
and similar settings upon their return, thus reinforcing the trainees' knowledge and application of insights
gained in Japan. The training curriculum is shown in Table 2-44, and photos from the training are
presented in Table 2-45.

Table 2-44 Training Schedule (2"¢ Japan Training)

Date Details Instructor Contents
Thursday 11 [Lecture] Orientation JICA Tsukuba | - Outline of Japan Training
May Center
AM
Thursday 11 [Lecture] Lectures on NEXCO + Company profile of NEXCO Central
May NEXCO business Central - Background and history of Japan’s
PM introduction, expressway Hisaya Hirose highway development, highway projects,
overview, cost estimation and the privatization of highway
operations
Tunnel and bridge projects (including
construction and maintenance
technology), and traffic control
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Date Details Instructor Contents
International  business conducted by
NEXCO Central
Friday 12 May [Lecture] E-Mac Training | Central Nippon Introduction to training methods using
AM Facilities Highway models of tunnels, bridges, and

Engineering Nagoya
Co., Ltd.
Hiroshi Uchida

pavements, and facility tours

Friday 12 May [Lecture] Introduction of MLIT, NILM Video explanation of projects by the
PM NILM NILM
[Observation] Full-Scale Facility tours of full-scale tunnel models
Tunnel and Test Track Tour and ancillary facilities at the test track
Saturday 13 [Observation of Public CTIll Observation of traffic conditions in
May Facilities in Tokyo] Hitomi lwamasa Shibuya, Tokyo, including trains, buses,
AM/PM and pedestrian flows.
Sunday 14 May | Material Arrangement Organizing knowledge and technology
AM/PM Preparation for Presentation acquired during the training, and holding
meetings to prepare for presentations
Monday 15 [Lecture] Company Metropolitan Introduction to projects by Metropolitan
May Information Expressway Expressway Co., Ltd., and lecture on
AM/PM [Observation] Company Limited tunnel disaster prevention
Metropolitan Express Way Shinichiro Hiyamizu Overview of Metropolitan Expressway
[Observation] Control facilities from the vehicle window
Room Visit to the traffic control room to observe
operations
Tuesday 16 [Lecture] VR Introduction | Forum 8 Introduction to VR Case Studies
May [Observation] VR Experience in Creating Tunnel Facilities
AM/PM Experience Using VR
Hands-on Experience with VR Equipment
Wednesday 17 [Observation] NEXCO At the Matsuda Project PR Center, an
May - Matsuda Project PR Central introduction was given on the project plan
AM/PM Center Hisaya Hirose for the Shin-Tomei construction and the
= Site Visit to the Shin- road structures, including tunnels and
Tomei Expressway bridges.
(Takamatsu Tunnel During the site visit to the Shin-Tomei
Construction, Nakatsugawa construction (Takamatsu Tunnel,
Bridge, Mukaihara Section in Nakatsugawa Bridge, and Mukaihara
Yamakita Town) Section in Yamakita Town), the actual
construction sites were visited, with an
overview and key considerations in
construction explained.
Thursday 18 [Lecture] Geological Konoike Lecture on geological investigation related
May Survey for Tunnel Construction  Co., to tunnel construction
AM/PM Construction Ltd Introduction of equipment used in

[Observation] Research
Facility Tour

Takashi Kouma

geological investigations, with practical
examples

Tour of the research facilities owned by
Konoike Construction Co., Ltd.

Friday 19 May

[Observation] Introduction

MLIT Joso National

Introduction to construction sites utilizing

AM/PM to Construction Supervision Highway Office i-Construction
Utilizing BIM(i- Equipment demonstration
Construction)
Saturday 20 Material Arrangement Organizing knowledge and technology
May Preparation for Presentation acquired during the training, and holding
AM/PM meetings to prepare for presentations
Sunday 21 May | Material Arrangement Organizing knowledge and technology
AM/PM Preparation for Presentation acquired during the training, and holding
meetings to prepare for presentations
Monday 22 Presentation JICA Reporting on what was learned during the
May Kazuki Yamada training and presenting plans for
AM application after returning to the home

country
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Date Details Instructor Contents

Overall assessment by JICA
Overall assessment by the consultant
Presentation of completion certificates

Table 2-45 Photos of 2" Japan Training

12 May Central Nlppon nghway Englneerlng
Lecture 1

15 May Observation of Metropolltan Expressway
Control Rooms

16 May Lecture by Forum Eight
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T 1 a § =
17 May NEXCO Central Site visit to Takamatsu
Tunnel 1

17 May NEXCO Central Site visit to Takamatsu
Tunnel 2

19 May Explanation iﬁ Joso National Road

2.7.4.3 3" Japan Training

The third Japan training, similar to the second Japan training, focused on “Construction Supervision
with Emphasis on Contract Changes and Cost Estimation” for engineers involved in practical work. The
training was scheduled for 14 days from January 10 to 23, 2024, targeting eight trainees, with visits and
lectures set primarily in Tokyo, Osaka, and Aichi. The training curriculum is shown in Table 2-46, and
photos from the training are presented in Table 2-47.

Table 2-46 Training Schedule (3" Japan Training)

Date Details Instructor Contents
Thursday 11 [Lecture] Orientation JICA Tokyo | + Outline of Training in Japan
January Center
AM
Thursday 11 [Observation] TPM Project | -+ Observation of shield machinery used and
January Umihotaru Member construction methods employed during the
PM opening of Umihotaru, along with a visit to
the actual tunnel
Friday 12 January [Lecture] Company Metropolitan - Introduction to projects by Metropolitan
AM/PM Information Expressway Expressway Co., Ltd., and lecture on tunnel
Company Limited disaster prevention and contract modification
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Date Details Instructor Contents
[Observation] Hayato Takase - Overview of Metropolitan Expressway
Metropolitan Express facilities from the vehicle window
Way -+ Visit to the traffic control room to observe
[Observation] Control operations
Room
Saturday 13 January | [Observation of Public CTI -+ Observation of traffic conditions in Shibuya,
AM/PM Facilities in Tokyo] Hitomi Iwamasa Tokyo, including trains, buses, and pedestrian
flows.
Sunday 14 January | Material Arrangement - Organizing knowledge and technology
AM/PM Preparation for acquired during the training, and holding
Presentation meetings to prepare for presentations
Monday 15 January [Lecture] Geological Konoike - Lecture on geological investigation related to
AM/PM Survey for Tunnel Construction Co., tunnel construction
Construction Ltd Introduction of equipment used in geological
[Observation] Research | Takashi Kouma investigations, with practical examples
Facility Tour - Presentation of Real Case Studies Related to
Geological Assessment
+ Tour of the research facilities owned by
Konoike Construction Co., Ltd.
Monday 16 January | [Lecture] Lectures on NEXCO - Company profile of NEXCO Central
PM NEXCO business Central + Background and history of Japan’s highway
introduction, expressway | Hisaya Hirose development, highway projects, and the
overview, cost estimation privatization of highway operations
+ Tunnel and bridge projects (including
construction and maintenance technology),
and traffic control
International business conducted by NEXCO
Central
Tuesday 17 January [Lecture] E-Mac Central ~ Nippon Introduction to training methods using models
AM/PM Training Facilities Highway of tunnels, bridges, and pavements, and
Engineering facility tours
Nagoya Co., Ltd.
Hiroshi Uchida
Wednesday 18 [Observation] NEXCO Introduction to the Project Plan and Road
January - Site Visit (Yoro Tunnel | Central Structures (Tunnels, Bridges, etc.) Related to
AM South Construction) Hisaya Hirose the Yoro Tunnel South Construction

- Visit to the Actual Construction Site with an

Overview Explanation and
Considerations in Construction

Key

Friday 19 January [Lecture] Design Tokyo + Presentation of Tunnel Design Changes Using
AM method of tunnels and Metropolitan Real Case Examples
rock cavities centered on University
numerical analysis Nobuharu Isago
Friday 19 January [Lecture] VR Forum 8 Introduction to VR Case Studies

PM Introduction Katsumi Matsuda | - Experience in Creating Tunnel Facilities
[Observation] VR Using VR
Experience - Hands-on Experience with VR Equipment
Saturday 20 January | Material Arrangement - Organizing knowledge and technology
AM/PM Preparation for acquired during the training, and holding
Presentation meetings to prepare for presentations
Sunday 21 January | Material Arrangement - Organizing knowledge and technology
AM/PM Preparation for acquired during the training, and holding
Presentation meetings to prepare for presentations
Monday 22 January | Presentation JICA - Reporting on what was learned during the
AM Ryogo Oishi training and presenting plans for application

after returning to the home country

- Overall assessment by JICA
- Overall assessment by the consultant
- Presentation of completion certificates
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12 Januéry Lecture &Observation Metropoliiéir{"

Exessway 2

e s

17 jénuary E-M

18 January Showroom of Central Nippon Highway

Engineering

B S b
19 January Lecture at Tokyo Metropolitan
Universityl
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19 January Lectre at Tokyo Metropolitan University
2

19 January Forum 8 VR Experience

2.7.4.4 4™ Japan Training

The fourth Japan training was conducted for engineers involved in practical work, focusing on “Safety
Management, Operation, and Maintenance.” The session lasted 14 days, from June 6 to 17, 2024, with
12 trainees participating, and included visits and lectures primarily in Tokyo, Osaka, and Aichi. The
training curriculum is shown in Table 2-48, and photos from the training are presented in Table 2-49. In
conjunction with this training, a visit to Japan was also arranged for two Thai university professors
involved in tunnel-related academic associations in Thailand. This visit spanned seven days, from June
9 to 15, 2024, during which they paid courtesy visits to the Japan Society of Civil Engineers on the 13th
and the Japan Tunneling Association on the 14th, exchanging views on industry-academia-government
collaboration and future interactions.

Table 2-48 Training Schedule (4™ Japan Training)

Date Details Instructor Contents
Thursday 6 June [Lecture] Orientation JICA Tokyo Outline of Training in Japan
AM Center
Thursday 6 June [ Lecture] Operation and | CTII Overview of Roads and Tunnels in Japan
PM Maintenance Management | Moriyasu Furuki Introduction to the Evolution and Current
of roads and tunnels in Japan State of Maintenance and Management
Friday 7 June Transfer (Tokyo—Nagoya) | CTII Transfer
AM Hitomi Iwamasa
Friday 7 June [ Lecture ] Lecture on | Central  Nippon Company profile of NEXCO Central
PM NEXCO Business | Expressway Co., Background and history of Japan’s
Introduction and | Ltd., highway development, highway projects,
Expressway Overview Daiku Komori and the privatization of highway operations
Background and history of Japan’s
highway development, highway projects,
and the privatization of highway operations
International  business conducted by
NEXCO Central
Saturday 8 June [Cultural Exchange] CTH Visit to Nagoya City (Nagoya Castle,
AM/PM Hitomi Iwamasa Toyota Commemorative Museum of
Industry and Technology)
Sunday 9 June Material Arrangement Organizing knowledge and technology
AM/PM Preparation for Presentation acquired during the training, and holding
meetings to prepare for presentations
Monday 10 June [Observation] Central  Nippon Introduction of Products Developed by the
AM Technical Exhibit | Highway Company
Introduction Tour Engineering
Nagoya Co., Ltd.
Michiyasu Arai
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Date Details Instructor Contents
Monday 10 June [Lecture] E-MacTraining | Central ~ Nippon Introduction to training methods using
PM Facilities Tour Highway models of tunnels, bridges, and pavements,
Engineering and facility tours
Nagoya Co., Ltd.
Hirroshi Uchida
Tuesday 11 June [Observation] NEXCO Introduction to the Project Plan and Road
AM = Site Visit (Yoro Tunnel | Central Structures (Tunnels, Bridges, etc.) Related
South Construction) Daiku Komori to the Yoro Tunnel South Construction
Visit to the Actual Construction Site with
an Overview Explanation and Key
Considerations in Construction
Tuesday 12 June [Lecture] MLIT, NILIM, Video explanation of projects by the
AM NILIM
Facility tours of full-scale tunnel models
and ancillary facilities at the test track
Tuesday 12 June [Lecture] Introduction of | MLIT, NILIM, Video explanation of projects by the
PM NILM NILIM
[ Observation] Full-Scale Facility tours of full-scale tunnel models
Tunnel and Test Track Tour and ancillary facilities at the test track
Wednesday 13 June [ Lecture 1 Company | Metropolitan Introduction to projects by Metropolitan
AM/PM Information Expressway Expressway Co., Ltd., and lecture on tunnel
[ Observation ] | Company Limited disaster ~ prevention and  contract
Metropolitan Express Way Hayato Takase modification

[ Observation ] Control
Room

Overview of Metropolitan Expressway
facilities from the vehicle window

Visit to the traffic control room to observe
operations

Friday 14 June
AM

[Observation] Umihotaru

Metropolitan
Expressway
Company Limited
Hayato Takase

Observation of shield machinery used and
construction methods employed during the
opening of Umihotaru, along with a visit to
the actual tunnel

Friday 14 June

[ Observation ] Shodo

East Nippon

Visit to Shodo Tunnel, the World’s Largest

PM Tunnel Site visit Expressway Co., Cross-Section Tunnel
Ltd. Overview Explanation of the Tunnel,
Daisuke Including Key  Considerations in
Matsumoto Construction
Saturday 15 June Material Arrangement Organizing knowledge and technology
AM/PM Preparation for Presentation acquired during the training, and holding
meetings to prepare for presentations
Sunday 16 June Material Arrangement Organizing knowledge and technology
AM/PM Preparation for Presentation acquired during the training, and holding
meetings to prepare for presentations
Sunday 17 June Presentation JICA Reporting on what was learned during the
AM Jun Kunihiro training and presenting plans for
application after returning to the home
country

Overall assessment by JICA
Overall assessment by the consultant
Presentation of completion certificates
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Table 2-49 Photos of 4" Japan Training
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12 June NILM Lecture
S CERIEEEN A | W e |

13 June Lecture &Observation Metropolitan

12 June NILM Lecture 3 Expressway
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14 June NEXCO East Shodo Tunnel Site vi

E—=

14 June NEXCO East Shodo Tunnel Site visit 3 17 June Training Completion Ceremony

2.75 JICA Technical Advisory Committee

As previously mentioned, DOH has no prior experience in implementing mountain highway tunnel
projects, and related manuals and guidelines have not yet been developed. Therefore, the project has
created technical manuals, which were finalized following pilot studies and subsequent revisions.
Moving forward, it is anticipated that DOH will independently utilize these manuals in future mountain
highway tunnel projects. On the other hand, this project is JICA's first full-scale technical cooperation
project involving mountain highway tunnels. To effectively and smoothly carry out project activities—
such as the Preparation of technical manuals and the implementation of pilot studies—qguidance from
domestic experts is essential. For this reason, JICA Technical Advisory Committee (see Table 2-50)
was established with the following objectives: to discuss the overall project plan, strategic direction,
investigation and analysis methods, deliverables, and essential matters related to tunnel construction and
maintenance. The record of JICA Technical Advisory Committee meetings is shown in Table 2-51.

Technical guidance, consultation on various manuals, and advice on applicability to Thailand
Advice on introducing optimal road tunnel project methods based on Thailand's project
management practices

3. Recommendations on advanced technologies and methods that should be actively promoted in
Thailand as it initiates new road tunnel projects

4.  Advice on collaboration with academic organizations and associations to support the retention and
continuous development of technical expertise after project completion
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Table 2-50 JICA Technical Advisory Committee (Member List)

Position Name Affiliation
Chair Nobuharu Isago Fac_ulty _of Urban Environmental Sciences, Tokyo Metropolitan
University
Member Yasuhiro Ishikawa Japan Tunneling Association
Division Chief for Tunnel Division and Road Research
Member Toshio Suzuki Department, Nippon Expressway Research Institute Company
Limited
Table 2-51 Record of JICA Technical Advisory Committee
Committee Date Discussion ltems
- Reference materials from Japan for technical
deliverables (manuals) of this project
1st JICA Technical - Handling of exceptional |t_ems in Ja_panese laws and
. . 22 September 2021 standards compared to foreign countries
Advisory Committee . .
- Technical deliverables
- Technical and project issues for pilot study candidate
sites
. Conducted the following consultations:
,ig(\j/ijs:)(?AC-:r:r:xilti:L 15 April 2022 - Writing policy for the Design Manual of Road Tunnels
y (Draft) [Planning & Design]
Conducted the following consultations:
. - Writing policy for the Investigation Manual of Road
3rd JICA Technical 18 August 2022 Tunnels

Advisory Committee

- Writing policy for the Design Manual of Road Tunnels
(Draft) [Planning & Design]

4th JICA Technical
Advisory Committee

20 February 2023

Conducted the following consultations:

- Design Manual of Road Tunnels [Tunnel Facilities]

- Report on Guidelines for Preparation of Specifications
[Design]

- Report on Cost Estimation Guidelines [Design]

- Writing policy for the Guidelines for Operation &
Maintenance of Road Tunnels

- Progress report on pilot studies

5th JICA Technical
Advisory Committee

23 August 2023

Conducted the following consultations:
Planning Manual (Draft)

- Design Manual (Draft) [Structural & Facilities]

- Guidelines for Preparation of Specifications [Design]

- Design Change Guidelines

- Cost Estimation Guidelines [Design]

- Guidelines for Supervision and Inspection of Road
Tunnel Construction

- Guidelines for Operation & Maintenance of Road
Tunnels

- Progress status of pilot studies

6th JICA Technical
Advisory Committee

13 March 2024

- Project progress report

- Advice on advanced technologies and methods that
should be actively promoted in Thailand as it initiates
new road tunnel projects
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Committee Date Discussion ltems

- Advice on collaboration with academic organizations
and associations to support the retention and continuous
development of technical expertise post-project

- Presentations by committee members at the 4th

19 December 2024~ Technical Seminar

21 December 2024 | - Exchange meeting with DOH

- Site survey of Highway 304 Wildlife Corridor Tunnel

7th JICA Technical
Advisory Committee
(in Bangkok)

2.7.6 Activities for Establishing a Technical Review Committee in DOH

As a road operator, DOH will be responsible for determining policies, directions, and plans for future
tunnel projects. Therefore, in addition to the existing internal committee within DOH mentioned in
Section 2.3.1.3, the JICA expert team proposed in June 2022 the establishment of a Technical Review
Committee for tunnel projects within DOH, including external experts. The Technical Review
Committee is envisioned as a committee comprising DOH personnel, experts in tunnel and geotechnical
engineering, and academics and researchers, providing objective advice on policies and designs for
tunnel projects. Such committees are also operational in Japan and serve the following purposes and
roles:

Technical advice for tunnel projects exceeding the scope of the manuals (tunnel length
approximately 3 km, or tunnel width approximately 14 m or more)

Technical advice for exceptionally challenging tunnel projects

Although the ongoing Krabi Bypass Project does not exceed a tunnel length of 3 km, the JICA expert
team proposed, as shown in Figure 2-48, the establishment of a Technical Review Committee for this
project to help DOH understand specific procedures. However, as indicated in 2.3.1.3, immediate
establishment of this committee as an official DOH entity is challenging and requires internal
coordination within DOH. Therefore, after consultations with DOH and committee members, it was
decided to set up and operate the committee on a trial basis.

- ~

Mr. Sittichai Boonsaat
Chief Engineer, DOH

{—Technical Review Committee

{ Implementation Agency -
! Dr. Mitsugu NOMURA
JICA Expert

Cor

Department of Highways
(DOH)

External Experts

Advice H

rF’rv:n‘. Noppadol Phien-wej
Asian Institute of Technology

- : Academy

1
To'de”Fee“baCk A Prof. Suttisak Soralump
\J, J, Kasetsart University
Consulting Firm Contractor Prof. Nobuharu ISAGO
Tokyo Metropolitan University

Chairman of JICA Supporting Committee‘/

Figure 2-48 Structure and Members of JICA Technical Advisory Committee

In the Krabi Bypass, where a pilot study is underway, a joint field survey was conducted on September
26, 2022, followed by the first trial Technical Committee meeting (unofficial) on September 27. During
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this committee meeting, the above members gathered to discuss and unanimously agreed to continue
these activities in the future.

2.7.7 Approval of Manuals in DOH

All manuals created in this project were approved at the 6th JCC held on September 26, 2023.
Subsequently, responses to questions from DOH WG members and additional training sessions were
conducted, and the manuals were updated. After English proofreading, the manuals were finalized
following a final review by Professor Noppadol Phien-wej and Professor Suttisak Soralump, members
of the Krabi Bypass Project Technical Review Committee. On September 13, 2024, the then-Director
General Sarawut Songsivilai (succeeded by Apirat Chaiwongnoi on October 1, 2024) signed all manuals
(see Figure 2-49). With this, the manuals became official DOH documents, marking the completion of
their dissemination within DOH as part of this project. The process of codification will require review
by other departments and additional time, and DOH has been requested to initiate this procedure
following the project’s conclusion.

FOREWORD FROM THE DIRECTOR GENERAL

Tunnel construction for highways will become increasingly important and necessary in the future. By
constructing tunnels, deforestation can be reduced, and the resulting highways will be straighter, less steep, and
shorter compared to those winding around mountains. Noise pollution from tunnel highways will also be lower than
that of conventional highways. Additionally, tunnels can mitigate the impact of adverse weather conditions on driving.
However, the Department of Highways (DOH), Thailand has yet to undertake any mountain tunnel construction
projects. To address this, the Thai government, in partnership with Japan through Japan International Cooperation
Agency (JICA), has launched a project to enhance the department's capabilities in mountain highway tunnel
construction. This initiative focuses on strengthening human resources, refining project management processes, and
developing expertise in tunnel planning, investigation, and design. The goal is to integrate mountain tunnels into
Thailand's future highway and motorway construction policy. Through this collaboration, comprehensive manuals
have been developed, by the JICA Expert Team and the staff from DOH incorporating Japanese expertise and aligning
with both Thai and Japanese regulations.

This Investigation Manual for Road Tunnels offers comprehensive guidance on the investigation process for
mountain tunnels. It covers essential aspects of road engineering to ensure optimal alignment and structural design.
By providing a framework for project investigation and budget estimation, this manual serves as a valuable resource
for engineers, investigations, and decision-makers involved in future mountain tunnel projects.

“ et

Mr. SARAWUT SONGSIVILAI

Director General of Department of Highway

Figure 2-49 DOH Internal Approval of Manuals by the DG (Investigation Manual Version Only)
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2.7.8 Technical Seminar
2.7.8.1 Overview

With the objective of introducing the benefits of Japanese technology in Thailand through presentations
by DOH personnel, Thai experts, and Japanese experts, an annual technical seminar was held in a hybrid
format (in-person and online) hosted by the JICA expert team. The seminar was widely promoted to
Thai stakeholders (public agencies, academic associations, private companies, etc.) and featured a full
day of project activity introductions and keynote lectures by experts. From the second seminar onward,
after the Covid-19 pandemic subsided, opportunities were provided for Japanese companies with local
branches in Thailand to showcase and present technologies, with a focus on Japan's mountain tunnel
projects. The recruitment of participating Japanese companies was widely announced through the
Construction Division of the Bangkok Chamber of Commerce to solicit applicants.

2.7.8.2 1%t Technical Seminar (19" November 2021)

The first technical seminar was held on November 19, 2021, in the DOH training room (Table 2-52).
This seminar included a presentation on the Investigation Manual of Road Tunnels (Draft) by the DOH
Working Group leader, an introduction to Japanese technology by JICA experts, and a lecture on Thai
geology by Professor Suttisak Soralump from Kasetsart University.

In addition to counterparts, the seminar attracted a diverse range of participants, including DOH general
staff, university affiliates, and private companies, with a total of 149 attendees—34 in person and 115
online.

Table 2-52 Photos of 1%t Technical Seminar
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2.7.8.3 2" Technical Seminar (27 September 2022)

The second technical seminar was held on September 27, 2022, in the DOH training room (Table 2-53).
Publicity efforts included displaying seminar posters in DOH facilities and posting announcements on
DOH’s Facebook page, resulting in a large attendance of 255 participants, including DOH general staff
and representatives from related Thai agencies and companies. During the morning presentations, each
Working Group leader presented on the finalized manuals produced within this technical project. In the
afternoon, Professor Noppadol Phien-wej from the Asian Institute of Technology, headquartered in
Thailand, delivered a lecture on "Experiences with Mountain Highway Tunnel Projects in Thailand,"
followed by a lecture by Professor Nobuharu ISAGO from Tokyo Metropolitan University on "The
Importance of Investigation in Tunnel Construction.” Presentations and exhibits by Japanese companies
introducing Japanese technology were also held concurrently. The Q&A session featured lively
discussions and exchanges of ideas, reflecting DOH's strong enthusiasm for tunnel projects and resulting
in a highly productive seminar.

Table 2-53 Photos of 2" Technical Seminar




2.7.8.4 3" Technical Seminar (29 September 2023)

The third technical seminar was held on September 29, 2023, in the auditorium at DOH (Table 2-54).
Extensive publicity efforts, including posters displayed in DOH facilities, flyer distribution, and posts
on DOH's official Facebook page, led to high attendance, with 108 in-person attendees and 350 online
participants from DOH general staff, related Thai agencies and companies, and Japanese companies. In
the morning session, leaders of each Working Group in this project presented on the finalized manuals
as project deliverables. In the afternoon, Professor Akutagawa from Kobe University gave a lecture on
“On-Site Visualization: A New Method for Infrastructure Monitoring,” followed by technology
introduction presentations by Japanese companies. The afternoon session included technical
presentations from a total of 8 Japanese companies, showcasing and explaining technologies and
products related to tunnel projects in Japan. Concurrently with the seminar, exhibition booths were set
up in the lecture hall, with 10 Japanese companies displaying their offerings. Attendees were observed
attentively engaging with materials and equipment demonstrations at each booth.

Table 2-54 Photos of 3" Technical Seminar
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2.7.8.5 4™ Technical Seminar (20 December 2024)

On December 20, 2024, the 4th Technical Seminar was held in the auditorium of DOH (Table 2-55).
Similar to the 3rd Technical Seminar, extensive promotional activities were conducted, resulting in
significant participation from DOH staff, relevant Thai organizations and companies, as well as Japanese
companies. The seminar attracted 108 on-site attendees and 350 online participants.

During the 4th seminar, three JICA Technical Advisory Committee members, as mentioned in section
2.7.5, attended the event on-site. Presentations were delivered by Chairman Sagan on “Considerations
for Utilizing Manuals Developed in the Technical Cooperation Project,” by Committee Member
Ishikawa on “Introduction of the Japan Tunnel Engineering Association,” and by Committee Member

Suzuki on “Operation and Maintenance of Expressway Tunnels in Japan.”

Additionally, presentations were given by Shimizu Corporation on the “Davao City Tunnel Construction
Project in the Philippines” and by Hazama Ando Corporation on the “Nagdhunga Tunnel Construction
Project in Nepal.” Furthermore, technical introduction lectures by Japanese companies were conducted.
In parallel with the seminar, exhibition booths were set up in the lecture hall, with five Japanese
companies participating as exhibitors.

Table 2-55 Photos of 4% Technical Seminar
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2.7.9 BIM/CIM + VR Training

In February 2022 with WG-2, March with WG-1, and in June at the 11th JWG, training sessions and
demonstrations on mountain highway route selection using BIM/CIM and VR were conducted, using
the ongoing Krabi Bypass Project as a case study (See Figure 2-50 and Figure 2-51). Due to highly
positive feedback from DOH staff, a BIM/CIM and VR workshop was held in July, with over 10
participants attending in person to operate the procured 3D CAD and VR software, further deepening
their understanding.
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4-2. Introduction of Krabi Bypass 3D Model using BIM/VR

4-2. Introduction of Krabi Bypass 3D Model using BIM/VR Page-52

« Driving controller (steering & pedal set) is installed and V
ready to play.

* Please come to our office.

* The virtual experience of Krabi Bypass is waiting for you.

Figure 2-51 Photos of BIM/Cim, VR Seminar

In June 2023, a training session on the application of BIM/CIM for route selection was conducted,
indicating a high level of interest in this technology. As part of this project, guidelines on the use of
BIM/CIM were created and compiled as a technical cooperation document.

2.7.10 Public Relations Activities
2.7.10.1 Facebook Posts

As part of the PR, the project activities are introduced on DOH’s Facebook page. A record of posts to
date is shown in Table 2-56 and Figure 2-52.
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Table 2-56 Record of Facebook Posts

No. Date Contents

The 2nd Joint Coordinating Committee on the Project for Capacity

! 18 November 2021 Development on Tunnel Project Management in Thailand

5 19 November 2021 The 1st Te_chmcal Seminar on thg Project for Capacity Development on
Tunnel Project Management in Thailand

3 14 September 2022 The 2nd Tfachmcal Semlnar_on thg Project for Capacity Development on
Tunnel Project Management in Thailand

4 27 September 2022 The 2nd Tfachmcal Semlnar_on thg Project for Capacity Development on
Tunnel Project Management in Thailand
The Department of Highway Bridge Center 3 (Pathum Thani) welcomed a

5 8 March 2023 delegation of JICA expert team from Japan, to visit and attend a lecture on
the work of the center
The 6th Joint Coordinating Committee on the Project for Capacity

6 26 September 2023 Development on Tunnel Project Management in Thailand

7 29 September 2023 The 3rd T(_achnlcal Semmar_on thc_e Project for Capacity Development on
Tunnel Project Management in Thailand

8 17 December 2024 The 4th Tgchnlcal Semlnar_on tht_a Project for Capacity Development on
Tunnel Project Management in Thailand

9 18 December 2024 The 8th Joint Coordinating Committee on the Project for Capacity

Development on Tunnel Project Management in Thailand

Q T T, dulhudinsTasemsineuadesaiinedsang asumeuaty
2

e 2554 wizaryis weois la ofuinann,

e Een Wi o lesereg e

The 2n Joint Coordinating Commiiee on he Prosec for
Tunne! Pr T

7 oAeE-a

Asumamas Tag ddnudnsassmsmeansoalsna uazfidnngdiy Sadumnmeinms a2
vinmiauanmnuAAImhastasmaiRnaNssumsyhnsulasen lve (Project
for Capacity Development on Tunnel Project Management in Thailand) szaziaariassmsdszna 4 I (Gusutull
.. 2564) smfsmsussmoiiAn A Aun s iuulasinsatiod tuiugaasil 27 Aumaou 2565 na
10.00-16.00 . st Wasdsmuniadng wasginun 3 nasfinausy AsIMINA uaTMsANEhuABDD
wland uanndiagu ZOOM

SanissaadTasems | ulamanaami vedmnydiuacimnsnatifiamudnny
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annseenilnaaanaisaudnnlad https:/shorturl asia/rAzX3

I ' The 2nd Technical Seminar . ==

Project for Capaciy Oevelopment on Tomnel Project

i

2 SIPTB

18 November 2021 14 September 2022
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oszazwoust 3 (i)

8 March 2023 17 December 2024
Figure 2-52 Facebook Page of DOH

2.7.10.2 Project Website Update in JICA Website

To promote a broader understanding of the project activities in Japan, a project website was launched
on the JICA website, featuring project news. A record of published posts to date is shown in Table 2-57
and Figure 2-53.

Table 2-57 Record of the publishment in JICA Website

No. Date Contents
1 | March 2021 Kick-off Meeting
2 | March 2021 1st Joint Working Meeting
3 | April 2021 2nd Joint Working Meeting
4 | June 2021 3rd Joint Working Meeting
5 | June 2021 4th Joint Working Meeting
6 | June 2021 1st Joint Coordinating Committee
7 | July 2021 1st Lecture
8 | November 2021 | 2nd Joint Coordinating Committee
9 | November 2021 | 1st Technical Seminar
10 | March 2022 Tunnel Investigation OJT
11 | March 2022 3rd Joint Coordinating Committee
12 | September 2022 | 4th Joint Coordinating Committee
13 | September 2022 | 2nd Technical Seminar
14 | November 2022 | 1st Japan Training
15 | March 2023 5th Joint Coordinating Committee
16 | May 2023 2nd Japan Training
17 | September 2023 | 6th Joint Coordinating Committee
18 | September 2023 | 3rd Technical Seminar
19 | March 2024 7th Joint Coordinating Committee
20 | December 2024 | 8th Joint Coordinating Committee
21 | December 2024 | 4th Technical Seminar
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Figure 2-53 Project Website (Project News)

2.7.10.3 Creation of Project Logo

A project logo featuring an elephant, a symbol of Thailand, was created and incorporated into
presentation materials and the project jumper mentioned below, fostering a sense of unity among

stakeholders and promoting the project (see Figure 2-54).

4“tpm” comes from the project tile.

SProject for Capacity Development on Tunnel Project

Management in Thailand

A ->Figures show highway and tunnel portal. This means
that we are heading to the project goals.
tP @3 circles represent relationship among DOH, JICA and

road users.

4 An “Elephant” is hidden.

Figure 2-54 Project Logo

2.7.10.4 Creation of Project Jumpers and Eco-bag

Jumpers (130 units) and eco-bags (100 units) were created for project stakeholders to wear, promoting

the project through these items (see Figure 2-55).
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Figure 2-55 Jumpers and Eco-bags for PR
2.7.10.5 Other PR Activities (Media Coverage and Seminar)
(1) Presentation at JICA Knowledge Seminar

A presentation introducing the Project was given at the JICA Transport Knowledge Seminar on
November 22, 2022.
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Figure 2-56 Seminar Information Brochure

(2) Published in the magazine Civil Engineering Construction

An introductory article on this project was published in the December 2022 issue of the magazine Civil
Engineering Construction.
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Source: The magazine Civil Engineering Construction, December 2022
Figure 2-57 An article in the magazine Civil Engineering Construction
(3) Published on Gifu Shimbun Web

The site visit of the first training session in Japan was featured on Gifu Shimbun Web on November 21,
2022.
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Source: Gifu Shimbun Web
Figure 2-58 An article on Gifu Shimbun Web
2.7.11  Preparation of VR Materials

The manuals created in this project total over 1,000 pages and constitute eight technical volumes in hard
copy. Considering Thailand’s reliable internet infrastructure, even in rural areas, and the common use
of smartphones and tablets for viewing documents, the manuals were primarily delivered to DOH in
electronic (PDF) format (hard copies were provided for requested quantities). For the updated manuals
produced through the Krabi Bypass Project pilot study, much of the information, data, and drawings
pertain specifically to Krabi Bypass, enhancing users' ability to visually connect with the text and
improving comprehension. To support this, a VR-based instructional tool using DX technology was also
created and delivered in addition to the standard PDF format. This tool links a 3D model of the Krabi
Bypass with the manuals, developed as a cloud-based VR platform system known as F8VPS, which

- 104 -



greatly enhances user convenience and accessibility to data. Users can access the specified URL from
any web browser to simultaneously view the 3D tunnel model of the Krabi Bypass and the manuals,
with easy navigation to specific information as needed. Instructions for using the system were provided
in February 2025 to DOH's primary users, with maintenance instructions provided to the IT department.
Following project completion, DOH will disseminate the system to relevant stakeholders and begin
operation.

€ This is just a completion image. Operation step is as below.
STEP-1
v Access to F8VPS from browser (Microsoft Edge or
Google Chrome) from your devices

) nvestigation Manual
v Input User ID and Password and Log-in

Design"Manual
STEP-2 Cost Estimation

v" Open 3D-VR model like right side view
v Operate the model and change view as you like
v Access to necessary information

Planning Manual

STEP-3

v If you want to check how to design of the tunnel portal,
you can go near the tunnel portal and get the
investigation manual by clicking the link.

v’ If other related information (youtube, design drawing,
or TOR) is attached in this system, you can get further
information.

Figure 2-59 Explanation of VR Instruction Tool
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CHAPTER 3 PROJECT EVALUATION
3.1 Results of Review based on 6 DAC Evaluation Criteria

Project evaluation was conducted using the six DAC (Development Assistance Committee) evaluation
criteria from the Organization for Economic Cooperation and Development: Relevance, Coherence,
Effectiveness, Impact, Sustainability, and Efficiency. Each criterion was rated on a four-point scale: 4
“Very High,” 3 “High,” 2 “Some Issues,” and 1 “Low.” Based on the flow in Figure 3-1 defined by
JICA Project Evaluation Guidance, the overall project evaluation was then rated on a four-tier scale: “A:
Very High,” “B: High,” “C: Some Issues,” and “D: Low,” derived from the results of the five evaluation
criteria. These evaluations were jointly reviewed and confirmed by the Counterparts (C/P) and the expert
team, with the overall project rating determined as “A: Very High.” The detailed evaluation results for

each criterion are presented below.

Very High

High

Some Issues

Relevance i L . .
Effectiveness Sustainability Efficiency Evaluation
Coherence Impact
1
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Figure 3-1 Overall Evaluation of the Project

3.1.1 Relevance

Evaluation:4 “Very High”

(1) Alignment with Thailand's Development Policy

The "12th National Economic and Social Development Plan (2017-2021)," a key development policy
of Thailand, and the "Intercity Motorway Development Master Plan (2017-2036)" prepared by DOH,
emphasize new road construction and improvement of existing roads. This Master Plan outlines an
investment of approximately 2 trillion baht (about 6.5 trillion yen) to develop a restricted-access road
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network of approximately 6,600 km. Included in this network are routes connecting major cities in
mountainous regions by expressway, which involve the planning of multiple mountain highway tunnels
to ensure optimal road alignment, including proposed long tunnels extending over 10 km. Therefore,
this project aligns with Thailand's development policy.

(2) Alignment with C/P Needs

Thailand, as a middle-income country, faces a significant economic disparity between the central and
northeastern regions, highlighting rural development as a critical development need. Addressing the gap
between the Bangkok metropolitan area and rural areas is an ongoing challenge, with regional economic
revitalization being increasingly prioritized. National highways and expressways are planned as part of
the national policy, and mountain highway tunnel construction is positioned as a key component of this
policy. In particular, mountain highway tunnels are in high demand in the mountainous areas of
northwestern and southern Thailand and in the plateau regions of the east, where tunnel construction is
essential to establish a road network that ensures travel safety and disaster resilience. The
implementation schedule for mountain highway tunnel projects must also align with the broader road
network development plans, with individual tunnel construction projects expected to proceed in line
with the nationwide road network development strategy. Moreover, the joint development plan for
Thailand’s intercity highways and rail network (MR-Map) is underway, encompassing over 6,000 km
across 10 routes, with a total project cost of 3.3 trillion yen—demonstrating Thailand's commitment to
road network development. However, DOH under the Ministry of Transport has no previous experience
with mountain highway tunnel construction, nor does it have established manuals for planning and
design of mountain highway tunnels, making capacity building in managing such projects an urgent
need. Therefore, this project aligns with Thailand's development needs in regional development and
road network improvement and is progressing in line with Thai government policies.

3.1.2 Coherence

Evaluation: 4 “Very High”

(1) Alignment with Japan’s Aid Policy

Japan has established close relations with Thailand across various fields, including politics, economics,
and culture, under their strategic partnership. For Thailand, Japan ranks as the top country in both foreign
investment and aid. To support Thailand's social and economic development, Japan has provided
approximately 2.8 trillion yen in ODA as of 2018, focusing primarily on infrastructure projects such as
Suvarnabhumi International Airport, subways and railways, and water treatment facilities. Additionally,
Thailand plays a central role in the ASEAN community and is key to the development of the Mekong
region in a free and open Indo-Pacific. Japan needs to actively collaborate with Thailand to address
common regional issues, such as enhancing ASEAN connectivity, deepening economic integration, and
reducing disparities. In this context, the basic policy of Japan's ODA is "promoting mutual benefit based
on a strategic partnership and fostering autonomous regional development.” This project addresses
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Thailand's development need for road network expansion and contributes to solving the challenge of
human resource development in the industrial sector. It also aligns with Japan’s ODA policy of
supporting Thailand’s autonomous development. Furthermore, this project may indirectly contribute to
enhancing ASEAN connectivity; road network development is expected to promote logistics within
ASEAN and deepen economic integration. In conclusion, this project is highly consistent with Japan's
aid policy.

(2) Synergies and Interrelations with Other JICA Projects and Support

In the Krabi Bypass Project, used as a case study in this project’s pilot study, the investigation and design
manuals developed under this project enabled a review and rationalization of existing detailed design
outputs. This led to a request from DOH for support in the tunnel construction of the Krabi Bypass
Project through a yen loan. As of December 2024, a formal request has not yet been made to the Japanese
government, but if the project is implemented as a yen loan project in the future, DOH will manage the
tunnel project using the manuals created in this project. Additionally, DOH is currently overseeing the
feasibility study (FS) for mountain highway tunnels in the Land Bridge Project, where the manuals
developed under this project are confirmed to be in use. Furthermore, the joint development plan for
Thailand's intercity highways and rail network (MR-Map) includes the MR2 and MR8 plans, which
involve tunnels. These factors indicate that the outcomes of this project will have a significant impact
and relevance for DOH in managing and implementing future tunnel projects.

(3) Project Overview and Relevance to the SDGs

This project is related to the following SDG goals:

e Goal 9: Build resilient infrastructure, promote inclusive and sustainable industrialization,
and foster innovation
This project contributes to the "high-quality infrastructure development” in Thailand and
strengthens the foundation for industrial development. It also promotes industrial advancement
and innovation through capacity building of Thai engineers.

e Goal 8: Promote sustained, inclusive, and sustainable economic growth, full and
productive employment, and decent work for all
High-quality infrastructure enhances logistics efficiency and creates jobs, contributing to
Thailand’s economic growth.

e Goal 11: Make cities inclusive, safe, resilient, and sustainable
Developing a safe and efficient road network improves access to urban areas, alleviates traffic
congestion, and contributes to sustainable urban development.

e Goal 17: Strengthen the means of implementation and revitalize the global partnership
for sustainable development
Through the strategic partnership between Japan and Thailand, the project aims to achieve the
SDGs by sharing expertise and fostering cooperation between the two countries.

In this way, this project plays a significant role in the achievement of the SDGs.
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3.1.3 Effectiveness

Evaluation: 4 “Very High”

(1) Achievement of Outputs and Project Goals

As shown in Table 3-1, this project is considered to have achieved outputs beyond the initial plan.

Table 3-1 Status of Achievement of Outputs and Project Goals

Outputs

Status of Achievement

[Output 1]

DOH's human
resources,
institution and
scope of works on
tunnel project are
established.

Indicators such as the establishment of a department
responsible for tunnel projects, staffing, and clarification of
responsibilities have all been achieved. The approach
focused on maximizing the use of DOH’s existing
organizational and project implementation structures to
minimize the impact on the organizational framework.
Additionally, core trainers were developed and actively
presented at JCC meetings and seminars, establishing them
within DOH as "Tunnel-knowledgeable team members". As
a result, counterparts have been appointed as internal
committee members for the Krabi Bypass Project.

[Output 2]

DOH's
understanding on
the  management
cycle of mountain
highway  tunnel
projects is
enhanced.

Indicators such as the identification of the management
cycle for mountain highway tunnels, the formulation of a
development program, the establishment of supervision and
inspection  guidelines, and the investigation of
environmental issues and countermeasures have all been
achieved. In particular, regarding environmental and social
considerations, additional activities beyond the original plan
were carried out, including the dispatch of short-term experts
and the preparation of reports. Furthermore, DOH’s
environmental division has taken a proactive approach, with
increased cross-departmental collaboration. For instance,
requests were made for JICA expert team members to
participate as observers in DOH internal discussions,
counterparts made individual visits to the JICA expert team
office, and technical consultations were held on other tunnel
projects. These actions indicate a deepening understanding
and proactive measures within DOH regarding tunnel
project management.
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Outputs

Status of Achievement

DOH's capacity of
investigation  on

[Output 3] mountain highway
tunnels is
enhanced.

DOH's capacity of
design on mountain

[Output 4]

highway tunnel is
enhanced.

A review was conducted using the created manuals on the
design drawings for the Krabi Bypass Project. This
contributed to enhancing the technical evaluation
capabilities of DOH staff as the project client in actual tunnel
projects, while also promoting project rationalization and
cost reduction. Additionally, to increase awareness and
enforceability of the manuals, the internal circulation within
DOH was completed within this project. Furthermore, to
improve user understanding and accessibility of the
manuals, a VR-based instructional tool utilizing DX
technology was created, allowing DOH staff across Thailand

to access the manuals anytime, anywhere.

(2) Understanding Level of C/P

—— Before Project

The counterparts' (C/P) understanding level was assessed by comparing pre- and post-project knowledge
levels regarding mountain highway tunnel projects between the baseline survey (Figure 2-3 to Figure
2-7) and the end of project activities (December 2024). As shown in Figure 3-2 to Figure 3-6. It is
confirmed that this project has significantly improved the knowledge and understanding of mountain
highway tunnel projects compared to the initial level.

—— After Project

1-a. MOUNTAIN TUNNEL INVESTIGATION

17. CONSTRUCTION SAFETY
MANAGEMENT

16. RESETTLEMENT ACTION PLAN (RAP)
procedure

15. EIA procedure

14. TRAFFIC MANAGEMENT

13. TRAFFIC FACILITIES

12. MOUNTAIN TUNNEL INSPECTION &
MAINTANANCE

11. DESIGN CHANGE (contract change)
procedure for CONSTRUCTION

10. DESIGN CHANGE (contract change)
procedure for INVESTIGATION AND DESIGN

5 2-a. MOUNTAIN TUNNEL PLANNING

4 3-a. MOUNTAIN TUNNEL STRUCTURE
DESIGN

4-a. MOUNTAIN TUNNEL FACILITY DESIGN

5. COST ESTIMATION for INVESTIGATION

6. COST ESTIMATION for DESIGN

7. COST ESTIMATION for CONSTRUCTION

8. MAKING CONTRACT PROCEDURE for
INVESTIGATION / DESIGN
9. MAKING CONTRACT PROCEDURE for
CONSTRUCTION

Figure 3-2 Before / After-Project Comparison of Knowledge Level on Mountain Highway

Tunnels [WG-1]

- 110 -




—— Before Project —— After Project

1-a. MOUNTAIN TUNNEL INVESTIGATION

17. CONSTRUCTION SAFETY MANAGEMENT 5 2-a. MOUNTAIN TUNNEL PLANNING
16. RESETTLEMENT ACTION PLAN (RAP) 4 3-a. MOUNTAIN TUNNEL STRUCTURE DESIGN
procedure
3
15. EIA procedure 4-a. MOUNTAIN TUNNEL FACILITY DESIGN
2
14. TRAFFIC MANAGEMENT 5. COST ESTIMATION for INVESTIGATION
13. TRAFFIC FACILITIES 6. COST ESTIMATION for DESIGN
12. MOUNTAIN TUNNEL INSPECTION &
MAINTANANCE 7. COST ESTIMATION for CONSTRUCTION
11. DESIGN CHANGE (contract change) 8. MAKING CONTRACT PROCEDURE for
procedure for CONSTRUCTION INVESTIGATION / DESIGN
10. DESIGN CHANGE (contract change) 9. MAKING CONTRACT PROCEDURE for
procedure for INVESTIGATION AND DESIGN CONSTRUCTION

Figure 3-3 Before / After-Project Comparison of Knowledge Level on Mountain Highway
Tunnels [WG-2]

eess————  Before Project ——— A fter Project
1-a. MOUNTAIN TUNNEL INVESTIGATION
17. CONSTRUCTION SAFETY MANAGEMENT 5 2-a. MOUNTAIN TUNNEL PLANNING
16. RESETTLEMENT ACTION PLAN (RAP) 4 3-a. MOUNTAIN TUNNEL STRUCTURE DESIGN
procedure
3
15. EIA procedure 4-a. MOUNTAIN TUNNEL FACILITY DESIGN
2
14. TRAFFIC MANAGEMENT 5. COST ESTIMATION for INVESTIGATION
13. TRAFFIC FACILITIES 6. COST ESTIMATION for DESIGN
12. MOUNTAIN TUNNEL INSPECTION &
MAINTANANCE 7. COST ESTIMATION for CONSTRUCTION
11. DESIGN CHANGE (contract change) 8. MAKING CONTRACT PROCEDURE for
procedure for CONSTRUCTION INVESTIGATION / DESIGN
10. DESIGN CHANGE (contract change) 9. MAKING CONTRACT PROCEDURE for
procedure for INVESTIGATION AND DESIGN CONSTRUCTION

Figure 3-4 Before / After-Project Comparison of Knowledge Level on Mountain Highway
Tunnels [WG-3]
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—— Before Project —— After Project

1-a. MOUNTAIN TUNNEL INVESTIGATION

17. CONSTRUCTION SAFETY MANAGEMENT 5 2-a. MOUNTAIN TUNNEL PLANNING
16. RESETTLEMENT ACTION PLAN (RAP) procedure 4 3-a. MOUNTAIN TUNNEL STRUCTURE DESIGN
3
15. EIA procedure 4-a. MOUNTAIN TUNNEL FACILITY DESIGN
14. TRAFFIC MANAGEMENT 5. COST ESTIMATION for INVESTIGATION
13. TRAFFIC FACILITIES 6. COST ESTIMATION for DESIGN
12. MOUNTAIN TUNNEL INSPECTION &
MAINTANANCE 7. COST ESTIMATION for CONSTRUCTION
11. DESIGN CHANGE (contract change) procedure 8. MAKING CONTRACT PROCEDURE for
for CONSTRUCTION INVESTIGATION / DESIGN
10. DESIGN CHANGE (contract change) procedure 9. MAKING CONTRACT PROCEDURE for
for INVESTIGATION AND DESIGN CONSTRUCTION

Figure 3-5 Before / After-Project Comparison of Knowledge Level on Mountain Highway
Tunnels [WG-4]

——— Before Project —— After Project

1-a. MOUNTAIN TUNNEL INVESTIGATION

5

17. CONSTRUCTION SAFETY MANAGEMENT 2-a. MOUNTAIN TUNNEL PLANNING

16. RESETTLEMENT ACTION PLAN (RAP) 4 3-a. MOUNTAIN TUNNEL STRUCTURE DESIGN
procedure
15. EIA procedure 4-a. MOUNTAIN TUNNEL FACILITY DESIGN
2
14. TRAFFIC MANAGEMENT 5. COST ESTIMATION for INVESTIGATION
13. TRAFFIC FACILITIES 6. COST ESTIMATION for DESIGN

12. MOUNTAIN TUNNEL INSPECTION &

MAINTANANCE 7. COST ESTIMATION for CONSTRUCTION

11. DESIGN CHANGE (contract change) 8. MAKING CONTRACT PROCEDURE for
procedure for CONSTRUCTION INVESTIGATION / DESIGN
10. DESIGN CHANGE (contract change) 9. MAKING CONTRACT PROCEDURE for
procedure for INVESTIGATION AND DESIGN CONSTRUCTION

Figure 3-6 Before / After-Project Comparison of Knowledge Level on Mountain Highway
Tunnels [WG-5]

- 112 -



3.14 Impact

Evaluation: 2 “Some Issues”

(1) Impact Toward the Achieving Overall Goal Goals

To enable DOH to independently manage mountain highway tunnel projects, it is necessary to
strengthen the "Construction™ and "Operation & Maintenance™ stages within the tunnel project cycle,
which were only briefly covered in this project. Initially, this project planned to include these stages
within the scope as "Phase 2" to provide comprehensive technical support across the tunnel project
cycle; however, budget constraints and the current progress of DOH’s tunnel projects prevented this
from being realized. To achieve overall goal, it is essential for DOH to utilize the manuals created in
this project, carry out ongoing and autonomous training, and periodically update the manuals.

(2) Other Impacts

To sustain the long-term impact, it is essential for DOH to continue accumulating experience in
mountain highway tunnel projects, adhere to the manuals, and autonomously review and update them
as necessary. Since this project has completed the internal dissemination of the manuals within DOH,
their continued use is anticipated, and the impact is deemed largely achieved. However, ongoing
monitoring is considered necessary to ensure sustainability.

3.15 Sustainability

Evaluation: 3 “High”

(1) Policy Aspect

The Land Bridge Project, currently a focus of the Thai government, includes mountain highway tunnel
sections, with the feasibility study (FS) for these tunnels underway as of December 2024. Additionally,
the MR2 and MRS, part of Thailand’s intercity highway and railway joint development plan (MR-Map),
also include tunnels. Furthermore, the Krabi Bypass Project is currently undergoing internal procedures,
suggesting that mountain highway tunnel projects in Thailand are expected to be continuously
implemented and expanded in the future.

(2) Organizational Aspect

DOH already operates a technical committee system for each project, and in this project, the
establishment of a tunnel project-specific committee utilizing this existing structure was proposed and
accepted by DOH. Therefore, a foundation has been established for the organizational and sustainable
implementation of related activities even after the project ends. This committee is staffed with the
necessary personnel, and the decision-making process is clearly defined, which makes it likely that DOH
will be able to manage it independently in the future. Furthermore, DOH has a dedicated Training
Division responsible for internal human resource development, where training is systematically
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conducted. It is expected that the personnel trained in this project will play a central role in sharing
knowledge across the organization.

(3) Technical Aspect

Although the capabilities for implementing tunnel projects in the "planning, investigation, and design”
stages have been strengthened, as mentioned above, the capabilities in the "construction” and "operation
& maintenance" stages, where no pilot study has been conducted, remain limited.

As described in Section 3.1.3, it is considered that DOH has acquired enhanced implementation
capabilities for the "Planning, Investigation, and Design" phases of tunnel projects. However, as
mentioned above, since pilot studies have not been conducted for the "Construction” and "Operation
and Maintenance" phases, the capabilities in these stages remain limited.

Various manuals were developed using standards employed in Japan due to the similarities in geological
conditions, with necessary adjustments made through thorough consultations with C/P to ensure
compatibility with Thai conditions. Consequently, even when future challenges arise, it is expected that
solutions can be easily derived by referring to Japanese precedents, thereby ensuring a high level of
sustainability.

(4) Financial Aspect

DOH has established a system for securing the funds necessary for tunnel projects through loans,
domestic funds, PPP, and other sources, with the expectation of securing related budgets even after
project completion. Additionally, knowledge of budget management is well established within DOH,
supporting the prospect of long-term financial sustainability.

(5) Environmental and Social Aspects

This project strengthened environmental and social capacities in tunnel projects by introducing Japanese
case studies on environmental and social considerations, providing technical support, and maintaining
close communication and discussions with the Environmental Group, Bureau of Planning, DOH. Since
DOH has extensive experience in environmental and social considerations for infrastructure projects
other than tunnels, it is expected that the outcomes supported by this project will be fully utilized in
future tunnel projects.

3.1.6 Efficiency

Evaluation: 3 “High”

(1) Efficiency of the Japanese Side Input

The deployment of experts proceeded according to the initial plan. Although there were cases requiring
quarantine, PCR testing, and vaccinations due to the impact of COVID-19 shortly after the project
commenced, measures such as remote meetings and effective utilization of national staff enabled
completion largely in line with the original deployment plan. As for the project schedule, an
approximately two-month extension was made from the initial plan due to requests from DOH for

- 114 -



additional training.,. However, the project goals were achieved without any change in the expert
deployment volume.

(2) Efficiency of the Thai Side Input

The Thai side’s active participation in activities, provision of a project office, and cooperation in
organizing and coordinating meetings and seminars were carried out as planned, contributing
substantially to the project's successful completion.

3.2 Project External Factors and Project Risk Management

Before the start of this project, the following three points were established as external conditions for
achieving outputs and project goals:

1. The policy for road infrastructure construction in Thailand, including the intercity highway
construction plan, remains unchanged.

2. The project management method utilizing the manuals and reference materials created in this
project is maintained.

3. Staff in the department established through this project are retained.

During the project period, there was a change in staff regarding point 3); however, DOH promptly
appointed replacements, so there was no significant impact on project progress.

3.3 Lessons Learned and Issues Identified
3.3.1.1 Fostering Project Ownership

In this project, many C/P actively participated in WGs, training sessions, and seminars. Additionally,
the attentive response of JICA experts and communication primarily in the native language (Thai)
fostered a mutual trust, establishing an implicit rule within DOH that “when in doubt, consult the JICA
expert team first.” Furthermore, opportunities for C/P to present at WGs, JCCs, and seminars, the
inclusion of their names in manuals, and participation in training in Japan helped maintain high
motivation levels among C/P until the project’s end. As a result, C/P engaged in the project with
enthusiasm and cooperation, fostering a sense of project ownership that became a strong driving force
toward achieving the project outputs.

3.3.1.2 Accumulation of Experience

This project significantly contributed to the project formation and enhancement of management
capabilities for mountain highway tunnel construction in Thailand. However, Thailand requires
additional experience in tunnel construction projects to reach a sustainable expertise level, necessitating
ongoing efforts to improve capabilities. In particular, the "Construction" and "Operation &
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Maintenance" stages remain as future challenges, as no pilot study was conducted in these areas during
this project.

3.3.1.3 Sustainable Technical Development

To achieve safe and sustainable mountain highway tunnel construction in Thailand, it is essential for
DOH to take the lead in continuous human resource development, technology advancement, and
strengthening collaboration with relevant organizations, utilizing the knowledge, experience, and
lessons learned from this project.
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CHAPTER 4 FOR THE ACHIEVEMENT OF OVERALL GOALS
AFTER THE PROJECT COMPLETION

4.1 Prospects to Achieve Overall Goal

Overall Goal is as follows.

[Overall Goal]
Mountain highway tunnel construction projects are formulated and managed by DOH as part of the
national policy of highway and motorway construction.

[Indicators]
1) The list of planned mountain highway tunnel project is revised, and the listed projects are
continuously promoted.

2) At least 1 mountain highway tunnel projects proceed to the stage of investigation, design
and/or construction.

Table 4-1 Prospects for Achieving Overall Goal

Indicators Situation at the End of the Project

1) The list of planned mountain | Based on the following observations, steady progress is being
highway tunnel project is | Made toward realization, and the prospects for achievement are
revised, and the listed projects | considered high:

are continuously promoted. e The Thai government is prioritizing road development
through mountainous areas to address the growing demand
for road traffic accompanying economic growth, with
mountain highway tunnel construction playing a crucial role
in this effort.

* The goals of this project have been achieved, and DOH has
successfully enhanced its capabilities in mountain highway
tunnel construction projects.

* DOH is utilizing the manuals developed in this project and
has begun specific tunnel construction projects, such as the
Krabi Bypass Project and the Wildlife Corridor Tunnel.

* The Thai government continues to promote large-scale road
network development plans, including the Land Bridge
Project and MR-Map, which include mountain highway
tunnels.

2) At least 1 mountain highway Further evidence supporting a high likelihood of achievement

tunnel projects proceed to the | includes:
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Indicators Situation at the End of the Project

stage of investigation, design | ¢ In the Krabi Bypass Project, some of the manuals developed

and/or construction. in this project have been referenced, with the detailed tunnel
design completed and internal procedures for construction
currently underway.

e The feasibility study for the mountain highway tunnel
component of the Land Bridge Project was commissioned by
DOH in June 2024 and is now in progress.

4.2  Plan of Operation and Implementation Structure of the Thai Side to Achieve Overall Goal

Action Plan for achieving the Overall Goal is shown in Table 4-2.

Table 4-2 Action Plan for achieving the Overall Goal

Indicators Action Plan by DOH

1) The list of planned | * Review of the Intercity Highway Development Master Plan
mountain  highway  tunnel (2017-2036), based on the application of mountain highway
project is revised, and the listed tunnels

projects are  continuously | ® Clarification of development priorities

promoted. e Securing project budgets

2) At least 1 mountain | ® Projectapproval for the Krabi Bypass through EIA approval
highway  tunnel  projects | ® Establishmentand operation of a technical review committee for
proceed to the stage of mountain highway tunnel projects outside the scope of the
investigation, design and/or manuals

construction. * Establishment of a framework to receive advice from experts
and experienced individuals during the construction and

operation & maintenance stages

4.3 Recommendations for the Thai Side
(1) Establishing a Flexible System for Design Changes in Mountain Highway Tunnel Construction

In mountainous areas, frequent geological and environmental changes make design alterations
unavoidable; establishing an appropriate design modification system can mitigate risks to the
schedule and costs.

(2) Aligning DOH’s Tunnel Project Plans with Thailand’s Overall Road Network Development
Plans

Maintaining alignment with long-term national infrastructure plans will prevent resource waste and
enable efficient road network development.
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(3) Managing Environmental Impact Assessments and Hydrological Risks for Tunnel Projects

By considering impacts on water quality and levels and implementing appropriate measures, adverse
effects on the surrounding environment can be prevented, contributing to sustainable development.

(4) Developing Standardized Supervision and Inspection Standards for Tunnel Construction

Setting unified standards is essential to ensure the quality and long-term durability of tunnel structures.

(5) Establishing a Technical Review Committee and a System for Expert Advice

Receiving advice from external experts will enhance DOH's technical capabilities, enabling accurate
decision-making for high-complexity tunnel projects.

(6) Specialized Training and Proper Allocation of Tunnel Engineers

Assigning specialized engineers for each project phase facilitates smooth project implementation and
contributes to project success.

(7) Securing Adequate Funding at the Initial Project Stages
Ensuring appropriate funding to accommodate design changes and unforeseen events will increase
project stability.

(8) Ensuring Close Coordination and Information Sharing Between Project Phases

Streamlined information sharing across all stages of the tunnel project cycle will prevent rework and
redundant efforts, promoting efficient overall project progression.

(9) Establishing a Management Cycle for Tunnel Projects

Creating a consistent management cycle from design to construction and maintenance will enable
smooth overall project advancement.

(10) Enhancing Overall Technical and Management Capabilities Related to Tunnel Projects

By allowing DOH personnel to accumulate experience progressively, technical responsiveness in
future tunnel projects can be improved.

4.4  Monitoring Plan from the End of the Project to Ex-post Evaluation

After the project’s completion, it is recommended to conduct regular monitoring for post-evaluation as

shown in Table 4-3.
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Table 4-3 Draft Monitoring Plan

Overall Goal: Mountain highway tunnel construction projects are formulated and managed by DOH
as part of the national policy of highway and motorway construction.

Monitoring Schedule 1% year March 2026
2" year March 2027
3 year March 2028
Indicator Monitoring Method
1) The list of planned 1) Review of Regular Reports
mountain highway tunnel Verify the implementation status of each project in the list based
project is revised, and the on regular project progress reports and completion reports.
listed projects are 2) Monitoring the Update Frequency of the Planning List
continuously promoted. Track the update frequency and content changes in the mountain

highway tunnel planning list to ensure continuous progress.

3) Verification of Meeting Records with Relevant Departments
Check the records of regular meetings and discussions with
relevant departments to confirm that each project is being
properly managed according to the list.

2) At least 1 mountain 1)  On-Site Inspections and Progress Checks

highway tunnel projects Conduct on-site inspections of actual project locations to confirm
proceed to the stage of whether projects are progressing through the investigation,
investigation, design and/or design, or construction stages.

construction. 2)  Analysis of Progress Reports

Analyze tunnel project progress or completion reports to verify
that at least one project is advancing as planned.
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Al-1. List of JICA Project Expert Team

(Local Staff)

Name Position Affiliation
JICA Experts
1.  Mr. ENDO Kurato Project Expert JICA
2. Dr. TSUCHIDA Takayuki Team .Leader/ Mountain Highway | CTI Engineering International Co.,
Planning 1 Ltd.
3. Mr OGAWA Junichiro Dfaputy Team L?ader/ Mountain CTI Engineering International Co.,
Highway Planning 2 Ltd.
4. Dr. NOMURA Mitsugu Tunnel Planning E;I Engincering International Co.,
5. Mr. SAWADA Kentaro Tunnel Design (Structure) EtTdI Engincering International Co.,
6. Mr. MURASE Susumu Tunnel Design (Facilities) gtréemal Consultants Global, Co.,
7. Mr. YONEMOTO Hiroya /|Tunnel Cost Estimation Central Nippon Expressway Co
Mr. OKA Toshiyuki / Mr.|(Investigation, Design, Lid pp p Y0
HIROSE Hisaya Construction/ Civil) ’
Tunnel Cost Estimation Central Nippon Expressway Co
8. Mr. UCHIDA Hiroshi (Investigation, Design, PP pressway £0.,
. e Ltd.
Construction/ Facilities)
9. Mr. TOMITA Teppei Construction Plan/ Safety Eight-Japan Engineering
Management Consultants Inc.
10. Mr. MITSUO Jun Geological Investigation Eight-Japan Engineering
Consultants Inc.
11. Mr ISEKI Yasufumi Contragt Managem.ent Oriental Consultants Global, Co.,
(Investigation, Design) Ltd.
12. Mr. TAKASE Hayato / Mr. | Contract Management .
ISHIDA Kazuhisa (Construction) Metropolitan Expressway Co., Ltd.
13. Ms. IWAMASA Hitomi Training Planning E‘;{ll Engineering International Co.,
14. Ms. YAGI Masako PI‘O_]e?t Monitoring/ Public CTI Engineering International Co.,
Relations Ltd.
15. Mr. Akira YAMASHITA Env1r.onme.nta1 and Social CTI Engineering International Co.,
Consideration Ltd.
16. Mr. FURUKI Moriyasu Project Adviser E;I Engineering International Co.,
Technical Assistants
17. Mr. Chuchat Suwut . .
(Local Staff) Technical Assistant JICA Expert Team
18. Mr. Supawit Srisupap . .
(Local Staff) Technical Assistant JICA Expert Team
19. Ms. Tapanee Boripuntaveenun . .
(Local Staff) Technical Assistant JICA Expert Team
20. Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
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A1-2. List of Counterparts

JCC Core Member

No. | Affiliations in JCC Name Position Period
1 | Chairperson Mr. Sarawut Songsivilai Director-General of 6/2021 —
Department of Highways 9/2024
Mr. Apirat Chaiwongnoi Director-General of 10/2024 —
Department of Highways 2/2025
2 | Deputy Chairperson | Dr. Montri Dechasakulsom | Deputy Director-General for 6/2021 —
Engineer 2/2024
Mr. Piyapong Deputy Director-General 3/2024 -
Jiwattanakulpaisarn 2/2025
3 | Project Director Mr. Sittichai Boonsaat Chief Engineer for Location 6/2021 —
and Design 2/2025
4 | Project Manager Dr. Danai Ruengsorn Director of Bureau of 6/2021 —
International Highways 1/2024
Cooperation
Dr. Tunwin Svasdisant Director of Bureau of 2/2024 —
International Highways 2/2025
Cooperation
5 | Committee Secretary | Dr. Piya Chootinan Deputy Director, Bureau of 6/2021 —
International Highways 8/2022
Cooperation
Dr. Prechaporn Deputy Director, Bureau of 9/2022 —
Suwatnodom International Highways 1/2024
Cooperation
Dr. Bhanitiz Aursudkij Deputy Director, Bureau of 2/2024 —
International Highways 2/2025
Cooperation
No. Name Position Affiliation in JCC
JCC Member
6 Mr. Sawang Director of Bureau of Highway JCC Member,
Booranathananukit Construction 1 Group Leader of WG3

7| Mr. Wirote Kongkeaw Civil Engineer, Expert Level, Bureau of | JCC Member,

Location and Design Group Leader of WG1
o Civil Engineer, Expert Levc?l, JCC Member,
8 | Mr. Pornchai Silarom Department of Highway Bridge Center 3
. Group Leader of WG4
(Pathum Thani)
. . Civil Engineer, Expert Level, Bureau of | JCC Member,
9 |Dr. T Svasdisant
A Highways Maintenance Management Group Leader of WG5S
. Civil Engineer, Senior Professional JCC Member
10 | Dr. Puttipan S k ’ . ’
- Futhipan Seranccpraxatn Level, Bureau of Planning Group Leader of WG2
Civil Engineer, Senior Professional
11 | Dr. Bhanitiz Aursudkij Level, Bureau of International Highways | Secretary

Cooperation
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No. Name Position Affiliation in JCC
WG Members
Civil Engineer, Expert Level,
12 | Dr. Auckpath Sawangsuriya | Bureau of Road Research and Deputy Group Leader

Development

13

Dr. Suphat Chummuneerat

Civil Engineer, Senior Professional
Level,
Bureau of Location and Design

Member

14

Dr. Poranic Jitareekul

Civil Engineer, Senior Professional
Level,

Bureau of Materials Analysis and
Inspection

Member

15

Dr. Sukit Yindeesuk

Civil Engineer, Expert Level,
Bureau of Location and Design

Member

16

Dr. Wasin Rujikietgumjorn

Civil Engineer, Senior Professional
Level,
Bureau of Location and Design

Member

17

Mr. Tawich Chobpanich

Civil Engineer, Professional Level,
Bureau of Location and Design

Member

18

Mr. Wanpiya Sanukool

Civil Engineer, Practitioner Level,
Bureau of Location and Design

Member

19

Mr. Nopphanan Phannakham

Civil Engineer, Practitioner Level,
Bureau of Materials Analysis and
Inspection

Member

20

Mr. Piyapan Chayaphan

Geologist, Practitioner Level,
Bureau of Location and Design

Member

21

Mr. Thitipat Rulak

Civil Engineer, Practitioner Level,
Bureau of Planning

Member

22

Mr. Surachead
Lekhacharakul

Civil Engineer, Practitioner Level,
Bureau of Location and Design

Secretary

23

Mr. Songsuk Thongtaeng

Civil Engineer, Practitioner Level,
Bureau of International Highways
Cooperation

Assistant Secretary

24

Mr. Supachai Mahakit

Civil Engineer, Expert Level,
Bureau of Location and Design

Member

25

Mr. Lalit Sawadimongkol

Geologist, Expert Level,
Bureau of Materials Analysis and
Inspection

Member

26

Dr. Chairat Supachawarote

Civil Engineer, Expert Level,
Bureau of Materials Analysis and
Inspection

Member

27

Mr. Saranruek Meemoosaw

Civil Engineer, Senior Professional
Level,
Bureau of Location and Design

Member

28

Mr. Preecha Jirawanwassana

Geologist, Senior Professional Level,
Bureau of Materials Analysis and
Inspection

Member

29

Mr. Tawich Chobpanich

Civil Engineer, Professional Level,
Bureau of Location and Design

Member
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No.

Name

Position

Affiliation in JCC

Geologist, Professional Level,

30 | Mr. Arom Prasarnsuktawee | Bureau of Materials Analysis and Member
Inspection
. Civil Engineer, Practitioner Level
1 | Mr. Wan nukool " . ’ Member
3 anpiya Sanukoo Bureau of Location and Design embe
Civil Engineer, Practitioner Level,
32 | Mr. Tanawoot Kongsung g . . Member
Bureau of Location and Design
Civil Engineer, Practitioner Level,
33 | Ms. Plengpin Jirawakiet Bureau of International Highways Member
Cooperation
34 | Mr. Harit Prasertsin Civil Engineer, I?ractltloner Level, Secretary
Bureau of Planning
Civil Engineer, Practitioner Level,
35 | Mr. Pipat Chuensujit Bureau of International Highways Member
Cooperation
. . ivil Engineer, Practiti Level,
36 | Mr. Supachai Sukvanichnant Civil Enginee -ractltloner eve Member
Bureau of Planning
. - Environmentalist, Practitioner Level
37 | Ms. Thitichayaporn Sittisorn . Member
Bureau of Planning
. Civil Engineer, Professional Level,
Mr. Akachai P ; o Mem
38 achai Preeda Inter - City Motorway Division ember
Civil Engineer, Practitioner Level,
39 | Mr. Sirawit Onsungnoen Bureau of International Highways Member
Cooperation
40 | Ms. Ausma Binhreem Economist Pracjutloner Level, Assistant Secretary
Bureau of Planning
Civil Engineer, Senior Professional
41 | Dr. Pattarathep Sillaparcharn | Level, Deputy Group Leader
Inter - City Motorway Division
. . Deputy Director of Bureau of
42 | Dr. Piya Chootinan P y- . . Member
International Highways Cooperation
Civil Engineer, Expert Level,
43 | Mr. Thaweesak Rujijunyawat Bureau of Location and Design Deputy Group Leader
Mr. Teerapun Civil Engineer, Expert Level,
44 . . . Member
Phumrattanaprapin Bureau of Bridge Construction
Civil Engineer, Senior Professional
Mr. Nuttapong
45 Wilaisatteewanich Level, Member
Bureau of Highway Construction 2
Civil Engineer, Professional Level
46 | Mr. Natee Pungvora-asn . ) Member
g Bureau of Highway Construction 1
Civil Engineer, Professional Level,
47 | Ms. Suchaphat Chotruksa Bureau of Highway Standard and Secretary
Evaluation
Foreign Relations Officer,
. o Professional Level .
48 | Ms. Yanika Laikitpanit Assistant Secretary

Bureau of International Highways
Cooperation
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No.

Name

Position

Affiliation in JCC

49

Ms. Aree Jirachawanwisuth

Supply Analyst, Senior Professional
Level,
Procurement Division

Member

50

Mr. Panupong Manoyen

Civil Engineer, Practitioner Level,
Bureau of International Highways
Cooperation

Member

51

Mr. Pramesh
Tonmaneewattana

Civil Engineer, Senior Professional
Level,
Bureau of Bridge Construction

Deputy Group Leader

52

Mr. Wiroj Lomvong

Civil Works Technician, Senior Level,
Bureau of Bridge Construction

Member

53

Mr. Anantasak Prapatsorn

Civil Engineer, Practitioner Level,
Bureau of Bridge Construction

Member

54

Mr. Anupon Krisdaniramit

Civil Engineer, Practitioner Level,
Bureau of Highways Maintenance
Management

Member

55

Mr. Wikarin Sornthom

Civil Engineer, Practitioner Level,
Bureau of Road Research and
Development

Member

56

Mr. Nattawut Eakkitti

Civil Engineer, Professional Level,
Bureau of Bridge Construction

Secretary

57

Mr. Suppakorn Suttipan

Civil Engineer, Practitioner Level,
Bureau of International Highways
Cooperation

Assistant Secretary

58

Mr. Wutthichai Budda

Civil Engineer, Senior Professional
Level,

Bridge Construction and Rehabilitation
Center 1

Member

59

Mr. Wichai Wongvisit

Civil Engineer, Senior Professional
Level,

Bureau of International Highways
Cooperation

Member

60

Mr. Teerawut Anuyato

Civil Engineer, Professional Level,
Bureau of Highway Standard and
Evaluation

Member

61

Ms. Nanicha Subhanka

Civil Engineer, Professional Level,
Bureau of Bridge Construction

Member

62

Mr. Meechai Bunloed

Civil Engineer, Practitioner Level,
Bureau of International Highways
Cooperation

Member

63

Mr. Krissada Pongprasert

Civil Engineer, Practitioner Level,
Bureau of International Highways
Cooperation

Member

64

Mr. Jakapant
Pattanakriengkrai

Civil Engineer, Senior Professional
Level,

Bureau of Highways Maintenance
Management

Deputy Group Leader
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No.

Name

Position

Affiliation in JCC

65

Dr. Pattharin Sarutipand

Civil Engineer, Senior Professional
Level,
Bureau of Planning

Member

66

Mr. Youngpin Kaewnet

Electrical Engineer,

Senior Professional Level,

Bureau of Mechanical Equipment and
Communication

Member

67

Mr. Surachit Boonton

Mechanical Engineer, Expert Level,
Bureau of Mechanical Equipment and
Communication

Member

68

Mr. Nutavoot Hatsadeevijit

Civil Engineer, Professional Level,
Bureau of International Highways
Cooperation

Member

69

Ms. Suchawan Chunarong

Civil Engineer, Practitioner Level,
Bureau of Highways Maintenance
Management

Member

70

Mr. Witthawat
Pattanakriengkrai

Civil Engineer, Professional Level,
Bureau of Highways Maintenance
Management

Secretary

71

Mr. Rattasard Srichumpu

Civil Engineer, Practitioner Level,
Bureau of Highways Maintenance
Management

Assistant Secretary

72

Mr. Anucha Thiputhai

Director of Prachin Buri Highway
District

Member

73

Mr. Natchanon Junkong

Acting Director of Krabi Highway
District

Member

74

Mr. Phongsathorn
Brahmahitadara

Civil Engineer, Senior Professional
Level

Bureau of International Highways
Cooperation

Member

75

Mr. Nanthawoot Boonintra

Civil Engineer, Professional Level,
Bureau of Highways Maintenance
Management

Member

76

Mr. Wattana Appassakij

Civil Engineer, Practitioner Level,
Bureau of Highways Maintenance
Management

Member

Appendix 1-6




Al-3. Participants of JCC Meeting

(1) Members list of the 1% JCC (21* June 2021)

No. Name - Surname Affiliations in JCC Position
| Dr. Montri Dechasakulsom Deputy Chairperson Deputy Director-General for
Engineering
2 | Mr. Sittichai Boonsaat Project Director Chief Engineer for Location and Design
3 Dr. Danai Ruengsorn Project Manager Director of Bureau of International
Highways Cooperation
4 Dr. Piya Chootinan Committee Deputy Director of Bureau of
International Highways Cooperation
5 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level,
Group Leader of WG1 | Bureau of Location and Design
6 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
7 Mr. Sawang JCC Member, Director of Procurement Division
Booranathananukit Group Leader of WG3
2 Mr. Pornchai Silarom JCC Member, Acting Civil Engineer, Expert Level,
Group Leader of WG4 | Bureau of Bridge Construction
Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level,
9 Group Leader of WG5S | Bureau of Highways Maintenance
Management
Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
10 Level, Bureau of International Highways
Cooperation
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
11 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
12 Level, Bureau of International Highways
Cooperation
Ms. Wipawan Jande;j Assistant Secretary Foreign Relations Officer, Practitioner
13 Level, Bureau of International Highways
Cooperation
14 | Mr. KOYANAGI Yoshimoto | Director Infrastructure Department, JICA HQ
15 | Mr. KIMATA Toshio Senior Advisor Infrastructure Department, JICA HQ
16 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
17 Mr. WACHI Takashi - Team 1, Transportation Group,
Infrastructure Department, JICA HQ
18 | Mr. MORITA Takahiro Chief Representative | JICA Thailand Office
19 | Mr. IWASE Hideaki Representative JICA Thailand Office
20 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
21 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
22 Mountain Highway
Planning 1
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No. Name - Surname Affiliations in JCC Position
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
23 Mountain Highway
Planning 2
24 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
)5 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
Mr. YONEMOTO Hiroya Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
26 (Investigation,
Design, Construction/
Civil)
Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
27 (Investigation,
Design, Construction/
Facilities)
)% Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
79 Mr. MITSUO Jun Geological Eight-Japan Engineering Consultants
Investigation Inc.
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
30 (Investigation,
Design)
31 Mr. KUROKAWA Seiji Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
1 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
33 | Mr. FURUKI Moriyasu Project Adviser CTI Engineering International Co., Ltd.
34 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
35 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
16 Ms. Tapanee Technical Assistant JICA Expert Team
Boripuntaveenun (Local Staff)
37 | Mr. SEKIZAWA Takafumi Observer Second Secretary, Embassy of Japan

(2) Members list of the 2nd JCC (18th November 2021)

No. Name - Surname Affiliations in JCC Positions and Affiliations

1 | Mr. Sarawut Songsivilai Chairperson Director-General

2 | Mr. Sittichai Boonsaat Project Director Chief Engineer for Location and Design

3 Dr. Danai Ruengsorn Project Manager Director of Bureau of International
Highways Cooperation

4 Dr. Piya Chootinan Committee Deputy Director of Bureau of
International Highways Cooperation

5 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of

Group Leader of WG1 | Location and Design
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No. Name - Surname Affiliations in JCC Positions and Affiliations
6 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
7 Mr. Sawang JCC Member, Director of Bureau of Highways
Booranathananukit Group Leader of WG3 | Construction 1
2 Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG4 | Bridge Construction
9 Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG5S | Highways Maintenance Management
Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
10 Level, Bureau of International Highways
Cooperation
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
11 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
12 Level, Bureau of International Highways
Cooperation
Ms. Wipawan Jande;j Assistant Secretary Foreign Relations Officer, Practitioner
13 Level, Bureau of International Highways
Cooperation
14 | Mr. KOYANAGTI Yoshimoto | Director Infrastructure Department, JICA HQ
15 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
16 | Mr. KIMATA Toshio Senior Advisor Infrastructure Department, JICA HQ
17 | Mr. ASHINO Masato - Infrastructure Department, JICA HQ
18 | Mr. MORITA Takahiro Chief Representative | JICA Thailand Office
19 | Mr. YUASA Keiichiro Senior Representative | JICA Thailand Office
20 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
21 Mountain Highway
Planning 1
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
22 Mountain Highway
Planning 2
23 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
24 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
)5 Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
26 Mr. MITSUO Jun Geological Eight-Japan Engineering Consultants
Investigation Inc.
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
27 (Investigation,
Design)
)% Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
29 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
30 | Mr. Supawit Srisupapal Technical Assistant JICA Expert Team
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No. Name - Surname Affiliations in JCC Positions and Affiliations
(Local Staff)
Ms. Tapanee Technical Assistant JICA Expert Team
31 .
Boripuntaveenun (Local Staff)
1 Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
(Local Staff)
33 | Mr. SEKIZAWA Takafumi Observer Second Secretary, Embassy of Japan
34 | Ms. Supapan Tiapiriyakij Observer Minister Counselor, TICA

(3) Members list of the 3rd JCC (10th March 2022)

No. Name - Surname Affiliations in JCC Positions and Affiliations
1 | Mr. Sittichai Boonsaat Project Director Chief Engineer for Location and Design
’ Dr. Piya Chootinan Committee Deputy Director of Bureau of
International Highways Cooperation
3 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG1 | Location and Design
4 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
5 Mr. Sawang JCC Member, Director of Bureau of Highways
Booranathananukit Group Leader of WG3 | Construction 1
6 Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG4 | Bridge Construction
7 Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG5S | Highways Maintenance Management
Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
8 Level, Bureau of International Highways
Cooperation
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
9 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
10 Level, Bureau of International Highways
Cooperation
Ms. Wipawan Jande;j Assistant Secretary Foreign Relations Officer, Practitioner
11 Level, Bureau of International Highways
Cooperation
12 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
13 | Mr. ASHINO Masato - Infrastructure Department, JICA HQ
14 | Mr. MORITA Takahiro Chief Representative | JICA Thailand Office
15 | Mr. IWASE Hideaki Representative JICA Thailand Office
16 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
17 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
18 Mountain Highway
Planning 1
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
19 Mountain Highway
Planning 2
20 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
1 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
2 Mr. MURASE Susumu Tunnel Design Oriental Consultants Global, Co., Ltd.
(Facilities)
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No. Name - Surname Affiliations in JCC Positions and Affiliations
Mr. OK A Toshiyuki Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
23 (Investigation,
Design, Construction/
Civil)
Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
24 (Investigation,
Design, Construction/
Facilities)
75 Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
2 Mr. MITSUO Jun Geological Eight-Japan Engineering Consultants
Investigation Inc.
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
27 (Investigation,
Design)
28 Mr. ISHIDA Kazuhisa Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
29 Mr. TAKASE Hayato Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
30 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
31 | Ms. IWAMASA Hitomi Training Planning CTI Engineering International Co., Ltd.
3 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
33 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
34 Ms. Tapanee Technical Assistant JICA Expert Team
Boripuntaveenun (Local Staff)
Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
35
(Local Staff)
36 | Mr. SEKIZAWA Takafumi Observer Second Secretary, Embassy of Japan
37 Mrs. Arunee Hiam Observer Director of Development Promotion and
Coordination Division, TICA
38 | Ms. Supapan Tiapiriyakij Observer Minister Counselor, TICA
39 | Mr. Sinpira Nakchamrassri Observer Development Cooperation Officer, TICA

(4) Members list of the 4th JCC (22nd September 2022)

No. Name - Surname Affiliations in JCC Positions and Affiliations
1 | Mr. Sarawut Songsivilai Chairperson Director-General
2 | Dr. Montri Dechasakulsom Deputy Chairperson Deputy Director-General for Engineer
3 Dr. Danai Ruengsorn Project Manager Director, Bureau of International
Highways Cooperation
4 Dr. Prechaporn Suwatnodom | Committee Deputy Director, Bureau of International
Highways Cooperation
5 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG1 | Location and Design
6 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
7 Mr. Sawang JCC Member, Director of Bureau of Highways
Booranathananukit Group Leader of WG3 | Construction 1
] Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG4 | Bridge Construction
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No. Name - Surname Affiliations in JCC Positions and Affiliations
9 Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG5S | Highways Maintenance Management
Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
10 Level, Bureau of International Highways
Cooperation
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
11 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
12 Level, Bureau of International Highways
Cooperation
13 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
14 | Mr. JONOKUCHI Suguru Project Coordinator Infrastructure Department, JICA HQ
15 | Mr. SUZUKI Kazuya Chief Representative | JICA Thailand Office
16 | Mr. KAWABE Ryoichi Senior Representative | JICA Thailand Office
17 | Mr. IWASE Hideaki Representative JICA Thailand Office
18 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
19 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
20 Mountain Highway
Planning 1
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
21 Mountain Highway
Planning 2
22 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
73 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
24 Mr. MURASE Susumu Tunnel Design Oriental Consultants Global, Co., Ltd.
(Facilities)
Mr. OKA Toshiyuki Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
25 (Investigation,
Design, Construction/
Civil)
Mr. HIROSE Hisaya Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
26 (Investigation,
Design, Construction/
Civil)
Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
27 (Investigation,
Design, Construction/
Facilities)
28 Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
29 Mr. MITSUO Jun Geological Eight-Japan Engineering Consultants
Investigation Inc.
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
30 (Investigation,
Design)
31 Mr. IIJIMA Yuichi Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
32 Mr. TAKASE Hayato Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
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No. Name - Surname Affiliations in JCC Positions and Affiliations
33 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
34 | Ms. IWAMASA Hitomi Training Planning CTI Engineering International Co., Ltd.
35 | Mr. FURUKI Moriyasu Project Adviser CTI Engineering International Co., Ltd.
36 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
37 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
38 Ms. Tapanee Technical Assistant JICA Expert Team
Boripuntaveenun (Local Staff)
Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
39
(Local Staff)
40 | Mr. SEKIZAWA Takafumi Observer Second Secretary, Embassy of Japan
41 Mrs. Arunee Hiam Observer Director of Development Promotion and
Coordination Division, TICA
42 | Ms. Supapan Tiapiriyakij Observer Minister Counselor, TICA
43 | Mr. Sinpira Nakchamrassri Observer Development Cooperation Officer, TICA

(5) Members list of the 5th JCC (22nd March 2023)

No. Name - Surname Affiliations in JCC Positions and Affiliations
1 | Mr. Sittichai Boonsaat Project Director Chief Engineer for Location and Design
’ Dr. Danai Ruengsorn Project Manager Director, Bureau of International
Highways Cooperation
3 Dr. Prechaporn Suwatnodom | Committee Deputy Director, Bureau of International
Highways Cooperation
4 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG1 | Location and Design
5 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
6 Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG4 | Bridge Construction
7 Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG5S | Highways Maintenance Management
Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
8 Level, Bureau of International Highways
Cooperation
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
9 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
10 Level, Bureau of International Highways
Cooperation
11 | Mr. KOYANAGI Yoshimoto | Director Infrastructure Department, JICA HQ
12 | Mr. KIMATA Toshio Senior Advisor Infrastructure Department, JICA HQ
13 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
14 | Mr. JONOKUCHI Suguru Project Coordinator Infrastructure Department, JICA HQ
15 | Mr. KAWABE Ryoichi Senior Representative | JICA Thailand Office
16 | Mr. ENDO Yasuyuki Representative JICA Thailand Office
17 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
18 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
19 Mountain Highway
Planning 1
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No. Name - Surname Affiliations in JCC Positions and Affiliations
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
20 Mountain Highway
Planning 2
21 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
2 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
73 Mr. MURASE Susumu Tunnel Design Oriental Consultants Global, Co., Ltd.
(Facilities)
Mr. HIROSE Hisaya Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
24 (Investigation,
Design, Construction/
Civil)
Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
25 (Investigation,
Design, Construction/
Facilities)
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
26 (Investigation,
Design)
27 Mr. TAKASE Hayato Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
28 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
29 | Ms. IWAMASA Hitomi Training Planning CTI Engineering International Co., Ltd.
30 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
31 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
3 Ms. Tapanee Technical Assistant JICA Expert Team
Boripuntaveenun (Local Staff)
Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
33
(Local Staff)
34 | Mr. OZAWA Haruka Observer Second Secretary, Embassy of Japan
35 | Ms. Supapan Tiapiriyakij Observer Minister Counselor, TICA
36 Ms. Kodchakorn Observer Program Officer, TICA

Vongassavanarumol

(6) Members list of the 6th JCC (26th September 2023)

No. Name - Surname Affiliations in JCC Positions and Affiliations
1 | Mr. Sittichai Boonsaat Project Director Chief Engineer for Location and Design
) Dr. Danai Ruengsorn Project Manager Director, Bureau of International
Highways Cooperation

3 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG1 | Location and Design

4 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning

5 Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG4 | Bridge Construction

6 Dr. Tunwin Svasdisant JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG5S | Highways Maintenance Management

Dr. Bhanitiz Aursudkij Secretary Civil Engineer, Senior Professional
7 Level, Bureau of International Highways

Cooperation
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Name - Surname

Affiliations in JCC

Positions and Affiliations

Ms. Manlika Nuankerd

Assistant Secretary

Director of Foreign Relations Group,

8 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Practitioner
9 Level, Bureau of International Highways
Cooperation
10 | Mr. KOYANAGTI Yoshimoto | Director Infrastructure Department, JICA HQ
11 | Mr. KIMATA Toshio Senior Advisor Infrastructure Department, JICA HQ
12 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
13 | Mr. OHISHI Ryogo Project Coordinator Infrastructure Department, JICA HQ
14 | Mr. KAWABE Ryoichi Senior Representative | JICA Thailand Office
15 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
16 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
17 Mountain Highway
Planning 1
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
18 Mountain Highway
Planning 2
19 | Dr. NOMURA Mitsugu Tunnel Planning CTI Engineering International Co., Ltd.
20 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
71 Mr. MURASE Susumu Tunnel Design Oriental Consultants Global, Co., Ltd.
(Facilities)
Mr. HIROSE Hisaya Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
22 (Investigation,
Design, Construction/
Civil)
Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
23 (Investigation,
Design, Construction/
Facilities)
24 Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
25 Mr. MITSUO Jun Geological Eight-Japan Engineering Consultants
Investigation Inc.
Mr. ISEKI Yasufumi Contract Management | Oriental Consultants Global, Co., Ltd.
26 (Investigation,
Design)
Mr. IIJIMA Yuichi Contract Management | Metropolitan Expressway Co., Ltd.
27 .
(Construction)
28 Mr. TAKASE Hayato Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
29 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
30 | Ms. IWAMASA Hitomi Training Planning CTI Engineering International Co., Ltd.
31 | Mr. FURUKI Moriyasu Project Adviser CTI Engineering International Co., Ltd.
3 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
33 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
34 Ms. Tapanee Technical Assistant JICA Expert Team
Boripuntaveenun (Local Staff)
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No. Name - Surname Affiliations in JCC Positions and Affiliations
Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
35
(Local Staff)
36 | Mr. OZAWA Haruka Observer Second Secretary, Embassy of Japan
37 | Ms. Supapan Tiapiriyakij Observer Minister Counselor, TICA
38 Ms. Kodchakorn Observer Program Officer, TICA

Vongassavanarumol

(7) Members list of the 7th JCC (26th March 2024)

No. Name - Surname Affiliations in JCC Positions and Affiliations
1 Mr. Piyapong Deputy Chairperson Deputy Director-General
Jiwattanakulpaisarn
) Dr. Tunwin Svasdisant Project Manager Director, Bureau of International
Highways Cooperation
3 Dr. Bhanitiz Aursudkij Committee, Secretary | Deputy Director, Bureau of International
Highways Cooperation
4 Mr. Wirote Kongkeaw JCC Member, Civil Engineer, Expert Level, Bureau of
Group Leader of WG1 | Location and Design
5 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Bureau of Planning
6 Mr. Sawang JCC Member, Director, Bureau of Highway
Booranathananukit Group Leader of WG3 | Construction 1
7 Mr. Pornchai Silarom JCC Member, Civil Engineer, Expert Level, Bridge
Group Leader of WG4 | Construction and Rehabilitation Center 3
3 Dr. Apichai Issariyanukula JCC Member, Civil Engineer, Expert Level, Inter-City
Group Leader of WG5 | Motorway Division
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
9 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Professional
10 Level, Bureau of International Highways
Cooperation
Prof. Dr. Noppadol Phienwej | Technical advisor / Asian Institute of Technology
11 Technical Review
Committee
Prof. Dr. Suttisak Soralump Technical advisor / Kasetsart University
12 Technical Review
Committee
13 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
14 | Mr. MINAMI Keisuke Manager Southeast Asia Department, JICA HQ
15 | Mr. OHISHI Ryogo Project Coordinator Infrastructure Department, JICA HQ
16 | Mr. SUZUKI Kazuya Chief Representative | JICA Thailand Office
17 | Ms. HIROTA Yuko Representative JICA Thailand Office
18 Ms. Katharine Maneethapodi | Senior Program JICA Thailand Office
Officer
19 | Mr. ENDO Kurato Project Expert JICA
Dr. TSUCHIDA Takayuki Team Leader/ CTI Engineering International Co., Ltd.
20 Mountain Highway
Planning 1
Mr. OGAWA Junichiro Deputy Team Leader/ | CTI Engineering International Co., Ltd.
21 Mountain Highway
Planning 2
2 Mr. SAWADA Kentaro Tunnel Design CTI Engineering International Co., Ltd.
(Structure)
23 Mr. UCHIDA Hiroshi Tunnel Cost Central Nippon Expressway Co., Ltd.
Estimation
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No. Name - Surname Affiliations in JCC Positions and Affiliations
(Investigation,
Design, Construction/
Facilities)
Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
24
Safety Management Inc.
75 Mr. TAKASE Hayato Contract Management | Metropolitan Expressway Co., Ltd.
(Construction)
2 Ms. YAGI Masako Project Monitoring/ CTI Engineering International Co., Ltd.
Public Relations
27 | Ms. IWNAMASA Hitomi Training Planning CTI Engineering International Co., Ltd.
28 Mr. Chuchat Suwut Technical Assistant JICA Expert Team
(Local Staff)
29 Mr. Supawit Srisupap Technical Assistant JICA Expert Team
(Local Staff)
Ms. Tapanee Technical Assistant JICA Expert Team
30 | Boripuntaveenun
(Local Staff)
Mr. Pongpan Nampraditkul Technical Assistant JICA Expert Team
31
(Local Staff)
32 | Ms. Wisansaya Jamjumras Observer Project Coordinator, TICA
33 | Mr. Sinpira Nakchamrassri Observer Project Coordinator, TICA

(8) Members list of the 8th JCC (18th December 2024)

No. Name - Surname Affiliations in JCC Positions and Affiliations
| Mr. Piyapong JCC Deputy Deputy Director-General
Jiwattanakulpaisarn Chairperson
2 | Mr. Tanin Rirattanapong - Chief Engineer (Planning)
3 Dr. Tunwin Svasdisant JCC Project Manager | Director, Bureau of International
Highways Cooperation
4 Dr. Bhanitiz Aursudkij JCC Committee, Deputy Director, Bureau of International
Secretary Highways Cooperation
5 Dr. Puttipan Seraneeprakarn | JCC Member, Civil Engineer, Senior Professional
Group Leader of WG2 | Level, Inter-City Motorway Division
6 Mr. Aekpong Sedthamanop JCC Member, Director, Bureau of Highway
Group Leader of WG3 | Construction 1
7 Mr. Pornchai Silarom JCC Member, Director, Bangkok Highway District
Group Leader of WG4
] Dr. Apichai Issariyanukula JCC Member, Civil Engineer, Expert Level, Inter-City
Group Leader of WG5 | Motorway Division
Ms. Manlika Nuankerd Assistant Secretary Director of Foreign Relations Group,
9 Bureau of International Highways
Cooperation
Ms. Yanika Laikitpanit Assistant Secretary Foreign Relations Officer, Professional
10 Level, Bureau of International Highways
Cooperation
Dr. Poranic Jitareekul Member of WG1 Civil Engineer, Expert Level,
11 Bureau of Materials Analysis and
Inspection
Mr. Thanawan Phiophuead Member of WG1 Civil Engineer, Practitioner Level,
12 Bureau of International Highways
Cooperation
13 Mr. Piyapan Chayaphan Member of WG1 Geologist, Practitioner Level,

Bureau of Location and Design
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No. Name - Surname Affiliations in JCC Positions and Affiliations
14 Mr. Surachead Secretary of WG1 Civil Engineer, Practitioner Level,
Lekhacharakul Bureau of Location and Design
15 Dr. Pattarathep Sillaparcharn | Member of WG2 Civil Engineer, Senior Professional
Level, Inter - City Motorway Division
Mr. Akachai Preeda Member of WG2 Civil Engineer, Professional Level, Inter
16 . S
- City Motorway Division
Mr. Sirawit Onsungnoen Member of WG2 Civil Engineer, Practitioner Level,
17 Bureau of International Highways
Cooperation
13 Mr. Supachai Sukvanichnant | Member of WG2 Civil Engineer, Practitioner Level,
Bureau of Planning
19 Ms. Jinjutha Jitanuntarat Member of WG2 Environmentalist, Practitioner Level,
Bureau of Planning
Mr. Natee Pungvora-asn Member of WG3 Civil Engineer, Professional Level,
20 . :
Bureau of Highway Construction 1
Mr. Wutthichai Budda Member of WG4 Civil Engineer, Senior Professional
21 Level, Bridge Construction and
Rehabilitation Center 1
Mr. Teerawut Anuyato Member of WG4 Civil Engineer, Professional Level,
22 Bureau of Highway Standard and
Evaluation
Mr. Anupon Krisdaniramit Member of WG4 Civil Engineer, Practitioner Level,
23 Bureau of Highways Maintenance
Management
24 Mr. Nattawut Eakkitti Secretary of WG4 Civil Engineer, Professional Level,
Bureau of Bridge Construction
Mr. Bhongsathorn Member of WG5S Civil Engineer, Senior Professional
25 | Brahmahitadara Level, Bureau of International Highways
Cooperation
Mr. Wisarute Kussalanuparb | Member of WG5S Civil Engineer, Practitioner Level,
26 Bureau of International Highways
Cooperation
Mr. Rattasard Srichumpu Secretary of WG5S Civil Engineer, Professional Level,
27 Bureau of Highways Maintenance
Management
3 Mr. Phatthanapong Thongsuk | Department of Civil Engineer, Expert Level, Bureau of
Highways Bridge Construction
29 Mr. Nawapol Brahmajaree Department of Civil Engineer, Senior Professional
Highways Level, Bureau of Road Construction 2
Mr. Worapong Tangkitsiri Department of Civil Engineer, Senior Professional
30 Highways Level, Bureau of Highway Standard and
Evaluation
31 Mr. Sarawut Tassiri Department of Civil Engineer, Senior Professional
Highways Level, Office of Traffic Weight Control
3 Mr. Tawin Tiratanapakhom Department of Civil Engineer, Senior Professional
Highways Level, Bureau of Location and Design
Ms. Rattanawadi Phukham Department of Civil Engineer, Senior Professional
33 Highways Level, Bureau of Highways Maintenance
Management
34 Ms. Paverean Mudcharoen Department of Civil Engineer, Professional Level,
Highways Bureau of Bridge Construction
Mr. Kamonpong Pathomame | Department of Civil Engineer, Practitioner Level,
35 Highways Bureau of International Highways

Cooperation
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No. Name - Surname Affiliations in JCC Positions and Affiliations
Ms. Boonyawee Worasarn Department of Foreign Relations Officer, Professional
36 Highways Level, Bureau of International Highways
Cooperation
Technical advisor /
37 | Prof. Dr. Noppadol Phienwej | Technical Review Asian Institute of Technology
Committee
Technical advisor /
38 | Prof. Dr. Suttisak Soralump Technical Review Kasetsart University
Committee
39 | Mr. KAWAHARA Shuntaro | Senior Advisor Infrastructure Department, JICA HQ
40 | Mr. OHISHI Ryogo Project Coordinator Infrastructure Department, JICA HQ
41 | Mr. KAWABE Ryoichi Senior Representative | JICA Thailand Office
42 | Ms. HIROTA Yuko Representative JICA Thailand Office
43 | Ms. Katharine Maneethapodi (S)e&&:ggfrogram JICA Thailand Office
44 | Mr. ENDO Kurato Project Expert JICA
Team Leader/
45 | Dr. TSUCHIDA Takayuki Mountain Highway CTI Engineering International Co., Ltd.
Planning 1
Deputy Team Leader/
46 | Mr. OGAWA Junichiro Mountain Highway CTI Engineering International Co., Ltd.
Planning 2
Tunnel Cost
Estimation
47 | Mr. UCHIDA Hiroshi (Investigation, Central Nippon Expressway Co., Ltd.
Design, Construction/
Facilities)
48 | Mr. TOMITA Teppei Construction Plan/ Eight-Japan Engineering Consultants
Safety Management Inc.
49 | Ms. YAGI Masako Proj ect Mon}torlng/ CTI Engineering International Co., Ltd.
Public Relations
50 chi?g::fat; Suwut Technical Assistant JICA Expert Team
51 chsalf%i:]flé Srisupap Technical Assistant JICA Expert Team
Ms. Tapanee
52 | Boripuntaveenun Technical Assistant JICA Expert Team
(Local Staff)
53 1(\1/[4201;(1)%%5?3 Nampraditkul Technical Assistant JICA Expert Team
54 | Mr. OZAWA Haruka Second Secretary Embassy of Japan in Thailand
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Appendix-2
List of Manuals and Guidelines Produced by the Project






List of Manuals and Guidelines Produced by the Project

1. Investigation Manual of Road Tunnels (including Appendix)

2-1. Design Manual of Road Tunnels (Civil Works)
2-2. Design Manual of Road Tunnels (Tunnel Facilities)

3. Planning Manual of Road Tunnels

4-1. Guidelines for Determination of Scope of Work for Investigation and Design for Road
Tunnels (Civil Works)
4-2. Guidelines for Determination of Scope of Work for Investigation and Design for Road

Tunnels (Tunnel Facilities)

5. Draft Guidelines for Design Change of Road Tunnel Projects

6-1. Guidelines for Cost Estimation of Road Tunnel Projects for Investigation

6-2. Guidelines for Cost Estimation of Road Tunnel Projects for Design (Civil Works)

6-3. Guidelines for Cost Estimation of Road Tunnel Projects for Design (Tunnel Facilities)

6-4. Draft Guidelines for Cost Estimation of Road Tunnel Projects for Construction (Civil
Works)

6-5. Draft Guidelines for Cost Estimation of Road Tunnel Projects for Construction (Tunnel

Facilities)

7. Draft Guidelines for Supervision and Inspection of Road Tunnel Construction

8. Guidelines for Operation & Maintenance of Road Tunnels
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Project Design Matrix (PDM) Ver.0
Project Design Matrix (PDM) Ver.1
Project Design Matrix (PDM) Ver.2
Project Design Matrix (PDM) Ver.3
Project Design Matrix (PDM) Ver.4
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A3-1. Project Design Matrix (PDM) Ver.0

Project Design Matrix

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand

Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: 4 Years

Project Site: Whole Thailand

Model Site:

Version 0

Dated: 21 July 2020

Narrative Summary

Objectively Verifiable Indicators

Means of Verification

Important
Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned mountain
highway tunnel project is revised,
and the listed projects are
continuously promoted.

2. At least XX mountain highway
tunnel projects proceed to the
stage of investigation, design
and/or construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new
mountain highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than XX
staff members who are in charge
of tunnel construction.

2. At least XX mountain tunnel
projects (investigation and design)
are planned on the basis of
standards and guidelines etc.
prepared in the Project.

- DOH's structure regulation
or organogram

- Short- and long-term lists of
project plans

- Thailand's orientation
of road infrastructure
construction, including
inter-city highway
construction plan, is
not changed.

- The project
management methods
that utilize manuals
and references
prepared in the Project
are preserved.

- Staff of the section
established in the
Project is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are
established.

2. DOH's
understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

1-1. Unit or section in charge of
tunnel project in DOH is
established.

1-2. Enough human resources are
assigned to the section.

1-3. The responsibilities of the
section are clarified.

2-1. The management cycle of
mountain highway tunnel projects
is clarified in DOH.

2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.

2-3. A draft manual on supervision
and inspection of mountain
highway tunnel construction and
maintenance is prepared
considering the project
management cycle.

- Reports of DOH's
institutional structure

- DOH's internal regulations
etc.

- Working record of the
section's staff

- Reports of DOH's
institutional structure

- DOH's internal regulations
etc.

- Preparation of the project
management cycle (draft)

- Short-term list of project
plans

- Long-term list of project
plans

- Draft Manual of supervision
and inspection
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3. DOH's capacity of 3-1. A draft manual on - Draft Manual on

investigation on investigation of mountain highway | investigation of mountain
mountain highway tunnel is prepared by DOH. highway tunnel
tunnels is enhanced. 3-2. The draft standard - Draft standard specifications
specifications on investigation of on investigation of mountain
mountain highway tunnel are highway tunnel
prepared by DOH.
3-3. The draft manual on cost - Draft manual on
estimation of mountain highway investigation and cost

for the pilot study.

4. DOH's capacity of 4-1. A draft manual on design of - Draft manual on design of
design on mountain mountain highway tunnel is mountain highway tunnel
highway tunnel is prepared by DOH. - Standard typical cross
enhanced. sections of mountain highway
tunnel
4-2. The draft standard - Draft standard specifications
specifications on design of on design of mountain
mountain highway tunnel are highway tunnel
prepared by DOH.
4-3. The draft manual on cost - Draft manual on cost
estimation of mountain highway estimation
tunnel is prepared by DOH.
4-4. Mountain highway tunnel - Pilot study (design of
project(s) on design is/are mountain highway tunnel)

for the pilot study.

tunnel investigation is prepared by | estimation of mountain

manuals and terms of reference

managed in reference to the draft | - Contract drawings
manuals and terms of reference

DOH. highway tunnel

3-4. Mountain highway tunnel - The pilot study (investigation | - Staff of the section
project(s) on investigation is/are of mountain highway tunnel) | established in the
managed in reference to the draft Project is maintained.

Activities Inputs Important Assumptions

1-1. To review present organization The Japanese Side The Thai Side
structure and works in DOH 1. Dispatch of JICA Experts 1. Allocation of Counterpart - Main C/P members are
1-2. To identify the most suitable section in | (1) Long-term Expert Personnel continuously allocated
DOH and necessary personnel in charge of | Chief Advisor 1) Project Director during the Project period.
mountain highway  tunnel project 2) Project Manager Pre-Conditions
management (2) Short-term Experts 3) Counterpart (Highway) 1. Candidate sites for pilot
1-3. To identify works and responsibilities | 1). Team Leader/Mountain 4) Counterpart (Tunnel) studies exist.
of the section in charge of mountain | Highway Planning 5) Counterpart (Structure) 2. Core C/P members of the
highway tunnel project management 2). Tunnel Planning/Environmental 6) Counterpart (Geology) Project are assigned.

and Social Consideration 7) Counterpart (Facility-
2-1. To identify management cycle for 3). Tunnel Design (Structure) Electricity, Facility-Machinery)
mountain highway tunnel 4). Tunnel Design (Facilities) 8) Counterpart (Construction
2-2. To prepare programs of mountain 5). Tunnel Cost Estimation Management)
highway tunnel construction as the 6). Tunnel Geology 9) Counterpart (Maintenance
management cycle 7). Contract Management Management)
2-3. To prepare the draft manual on 8). Project Coordinator / Training 10) Counterpart (Technical
supervision and inspection of mountain Planning Standard)
highway tunnel construction and 9). Project Monitoring 11) Counterpart (Cost
maintenance considering the Estimation) ‘
management cycle 2. Training for Counterpart 12) Counterpart (Procurement)
3-1. To prepare the draft manual on Personnel 13) Counterpart (Environment)
investigation of mountain highway tunnel 1) Training in Japan <lssues and
3-2. To prepare the draft standard 2) Seminars and Trainings in 2. Office in the building of countermeasures>
specifications on investigation of mountain | Thailand DOH for the Project with
highway tunnel furniture and utilities such as

3. Cost for the daily activities of telephone line, electricity,

JICA Experts internet connection, etc.
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3-3. To prepare the draft manual on cost 1) Local staffing

estimation of mountain highway tunnel 2) Travel costs 3. Running expenses
investigation 3) Consumables necessary for the

3-4. To select the pilot study site for 4) OA equipment implementation of the Project
mountain highway tunnel investigation 5) Others (if necessary) including travel expenses and
3-5. To implement the pilot study for allowance for the participants
mountain highway tunnel investigation of the training.

4-1. To prepare the draft manual on 4. Necessary budget for pilot
design of mountain highway tunnel study including investigation,
4-2. To prepare the draft standard design and tender document
specifications on design of mountain preparation.

highway tunnel

4-3. To prepare the draft manual on cost
estimation of mountain highway tunnel
design

4-4. To select the pilot study site for
mountain highway tunnel design

4-5. To implement the pilot study for

mountain highway tunnel design

Appendix 3-3




Plan of Operation ver.Q
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A3-2. Project Design Matrix (PDM) Ver.1.0

Project Design Matrix

Version 1.0
Dated: 29 June 2021

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Dec,2024 (4 Years)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel construction.

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

established. resources are assigned to the | staff
section.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft manual on
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.
- Working record of the section's

management cycle (draft)

- Short-term list of project plans

- Long-term list of project plans

- Draft Manual of supervision
and inspection

Appendix 3-5




3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft standard
specifications on investigation
of mountain highway tunnel
are prepared by DOH.

3-3. The draft manual on cost
estimation of mountain
highway tunnel investigation
is prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation

- Draft Manual on investigation
of mountain highway tunnel

- Draft standard specifications
on investigation of mountain
highway tunnel

- Draft manual on investigation
and cost estimation of mountain
highway tunnel

- The pilot study (investigation
of mountain highway tunnel)

- Staff of the section
established in the Project

is/are managed in reference is maintained.
to the draft manuals and
terms of reference for the pilot
study.
4. DOH's capacity of 4-1. A draft manual on design | - Draft manual on design of
design on mountain of mountain highway tunnel is | mountain highway tunnel
highway tunnel is prepared by DOH. - Standard typical cross
enhanced. sections of mountain highway
tunnel
4-2. The draft standard - Draft standard specifications
specifications on design of on design of mountain highway
mountain highway tunnel are | tunnel
prepared by DOH.
4-3. The draft manual on cost | - Draft manual on cost
estimation of mountain estimation
highway tunnel is prepared by
DOH.
4-4. Mountain highway tunnel | - Pilot study (design of mountain
project(s) on design is/are highway tunnel)
managed in reference to the |- Contract drawings
draft manuals and terms of
reference for the pilot study.
Activities Inputs Pre-Conditions
1-1. To review present The Japanese Side The Thai Side

organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

2-3. To prepare the draft
manual on supervision and
inspection of mountain highway

1. Dispatch of JICA Experts

(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway
Planning 1

2). Deputy Team Leader/Mountain
Highway Planning 2

3). Tunnel Planning

4). Tunnel Design (Structure)

5). Tunnel Design (Facilities)

6). Cost Estimation (Investigation,
Design, Construction/Civil)

7). Cost Estimation (Investigation,
Design, Construction/Facilities)

8). Construction Plan / Safety
Management

9). Geological Investigation for Tunnel
Planning and Design

10). Contract Management (For
Investigation and Design)

11). Contract Management (For

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson

3) JCC Project Director

4) JCC Project Manager

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5S leader)
11) Secretary

12) WG Members: 43 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

3. Running expenses necessary for
the implementation of the Project

1. Candidate sites for
pilot studies exist.

2. Core C/P members
of the Project are
assigned.

-

<Issues and
countermeasures>
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tunnel construction and
maintenance considering the
management cycle

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

Construction)
12). Training Planning
13). Project Monitoring / Public Relations

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment

1) UC-win/Road advanced

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.
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Plan of Operation ver.1.0

Dated : 21 JUNE 2021

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand Montoring
inputs Remarks Solution
I [a[m|~v |1 [a[m[~N|[1[a[m[w|T[E|[W[W
Expert
Team Leader/Mountain Highway Plarning 1 Takayuki TSUCHIDA
Deputy Team Leader/Mountain Highway Plaming 2 | Junichiro OGAWA
Tunnel Planning Mitsugu NOMURA
Tunnel Design (Structure) Kentaro SAWADA
Tunnel Design (Facilties) Susumu MURASE
Cost Estimaton Design. -
Construction/Civi) Hireya YONEMOTO
Cost Estimafion (Iny Design, Hiroshi UCHIDA
Construction Plan / Safety Management Teppei TOMITA
Sedegia Tor Tunnel Planing and | -
Contract (For and Yasufumi ISEKE
Design)
- - SE[TKURCKAWAT
Cortract Managemert (For Construction) et MARKAWA
Trairing Plaming Hitomi IWAMASA
Project Monitoring/Public Retations Masako YAG
Training in Japan
UC-win/Road advanced
Geomap 3D
Monitor
Laptop PC
AUTODESK Architecture, Enginieering & Construction Cofiection
Activities Responsible fssue &
Sub-Activiies Organization Countermeas
Japan | THA! ures
Gutput 1: DOH's human resources, institution and scope of works on tunnel
JT
1.1 To review present organization structure and works in DOH Expert | DOH
Team
1.2 To identity the most sutable section in DOH and necessary personniel in C
O DOH
charge of mountain highway tunnel project management
1.3 To identify works and responsibiities of the section in charge of mountain
DOH
highway tunnel project management
Output 2: DOH's iing on the cycle of mourtain highway tunrel pi
2.1 To identify management cycle for mountain highway tunnet DOH
2.2 To prepare programs of mountain highway tunnel construction as the DoH
management cycle
3 TG prepars e drak manual on SUpeTvsIon and Tpecton of Mourtan
highway tunnel ion and considering the DOH
eycle
Output 3: DOH's capacity of investigation on mountain highway tunnels is enhanced.
3.1 To prepare the draft manual on Investigation of mountah highway tunnel DOH
3.2 To prepare the draft standard specifications on investigation of mountain boH
highway tunmel
3.3 To prepare the draft manual on cost estimation of mountain highway
DOH
tunnel Investigation
3.4 To select the pilot study site for mountain highway tunnel investigation DOH
3.5 To implement the pilot study for mountaln highway tunnel investigation DOH
Output 4: DOH's capacity of design on mountain highway tunnel s enhanced.
4.1 To prepare the draft manual on design of mountain highway tunnel DOH
4.2 To prepare the draft standard specifications on design of mountain
DOH
highway tunnel
4.3 To prepare the draft manual on cost estimation of mountain highway boH
tunnel design
4.4 To sefect the plot study site for mountain highway tunnef design DOH
4.5 To implement the pilot study for mountain highway tunnel design DOH
Remarks Solution

|I=VIon|loring Plan
Monitoring

Joint Coordinating Committee

Technical Seminar

Susmission of Moritoring Sheet

Reports
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A3-3. Project Design Matrix (PDM) Ver.2.0

Project Design Matrix

Version 2.0
Dated: 10 March 2022

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Dec,2024 (4 Years)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel construction.

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.
- Working record of the section's

established. resources are assigned to the | staff
section.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft manual on
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.
2-4. A report on
environmental issues and
measures of mountain

management cycle (draft)

- Short-term list of project plans
- Long-term list of project plans

- Draft Manual of supervision
and inspection

- Report on environmental
issues and measures of
mountain highway tunnel project

Appendix 3-9




highway tunnel projects is
prepared.

3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

4. DOH's capacity of
design on mountain
highway tunnel is
enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft standard
specifications on investigation
of mountain highway tunnel
are prepared by DOH.

3-3. The draft manual on cost
estimation of mountain
highway tunnel investigation
is prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation
is/are managed in reference
to the draft manuals and
terms of reference for the pilot
study.

4-1. A draft manual on design
of mountain highway tunnel is
prepared by DOH.

4-2. The draft standard
specifications on design of
mountain highway tunnel are
prepared by DOH.

4-3. The draft manual on cost
estimation of mountain
highway tunnel is prepared by
DOH.

4-4. Mountain highway tunnel
project(s) on design is/are
managed in reference to the
draft manuals and terms of
reference for the pilot study.

- Draft Manual on investigation
of mountain highway tunnel

- Draft standard specifications
on investigation of mountain
highway tunnel

- Draft manual on investigation
and cost estimation of mountain
highway tunnel

- The pilot study (investigation
of mountain highway tunnel)

- Draft manual on design of
mountain highway tunnel

- Standard typical cross
sections of mountain highway
tunnel

- Draft standard specifications
on design of mountain highway
tunnel

- Draft manual on cost
estimation

- Pilot study (design of mountain
highway tunnel)
- Contract drawings

- Staff of the section
established in the Project
is maintained.

Activities

Inputs

Pre-Conditions

1-1. To review present
organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

The Japanese Side

The Thai Side

1. Dispatch of JICA Experts
(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway

Planning 1

2). Deputy Team Leader/Mountain

Highway Planning 2

3). Tunnel Planning

4). Tunnel Design (Structure)

5). Tunnel Design (Facilities)

6). Cost Estimation (Investigation,
Design, Construction/Civil)

7). Cost Estimation (Investigation,
Design, Construction/Facilities)
8). Construction Plan / Safety
Management

9). Geological Investigation for Tunnel

Planning and Design
10). Contract Management (For

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson

3) JCC Project Director

4) JCC Project Manager

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5S leader)
11) Secretary

12) WG Members: 43 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

1. Candidate sites for
pilot studies exist.

2. Core C/P members
of the Project are
assigned.

-

<Issues and
countermeasures>
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2-3. To prepare the draft
manual on supervision and
inspection of mountain highway
tunnel construction and
maintenance considering the
management cycle

2-4. To study environmental
issues and measures of
mountain highway tunnel project

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

Investigation and Design)

11). Contract Management (For
Construction)

12). Training Planning

13). Project Monitoring / Public Relations
14). Environmental and Social
Consideration

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment

1) UC-win/Road advanced

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

3. Running expenses necessary for
the implementation of the Project
including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.
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Plan of Operation Ver.2.0

Plan of Operation

2021 2022 2023 [ 2024 5
Year Remarks Issue Solution
[ Expert in charge it [an[wm[wv| (o [m[wv| 1 [o[m[wv|[1[on[m[w
Expert
Team LeaderiMountain Highway Planning 1 ‘Takayuki TSUCHIDA é
Deputy Team L Highviay TG OCAWA
Planning 2
[ Tunne! Planning Mitsugu NOMURA
Tunne! Design (Structure) Kentaro SAWADA
Tunne! Design (Facilies) Susumu MURASE
[Cost Estimaton Design, Firoya ¥ 57
[ Construction/Civi) Toshiyuki OKA
gosl Estimation Design, Hiroshi UCHIDA
|Canstruction Plan / Safety Management Teppe TOMITA
ogical o Tumel PRARg and | | o
Design -
onac 722 Yasufumi ISEKI
Design)
i — RO B
Training Planning Hitomi IWAMASA
Project Monitoring/Public Reiatians Masako YAGI
Environmental and Social Consideration Akira YAMASHITA
Training in Japan
|Eauipment
UC-win/Road advanced
Geomap 3D
Monitar
Laptop PC
[AUTODESK Architecture, Engineering & Construction Collection
Responsible Issue &
2021 2022 2023 2024
Sub-Activities | vearl Organization Achievements | Countermea
Expert in charge | T X ['m [m[wv] 1 [o[m | [ m [ ™ | Japan [ THAI sures
[Output 1: DOH's human resources, institution and scope of works on tunnel project are established.
Plan A
1.1 To review present organization structure and works in DOH a4 22| b Expert | DOH
X Team
T
1.2 To identify the most suitable sectionin DOH and necessary personnel in Plan i é:CAn DOH
[charge of mountain highway tunnel project management & 7| [ Te‘:m
1.3 To identify works and responsibities of the section in charge of mountain Plan P i K23 py—
highway tunnel project management 5 17 = )
Output 2: DOH's onthe of mountain highway tunnel projects is enhanced.
Plan 1 JITA
2.1 To identify management cycle for mountain ighway tunnel o - Expert | DOH
Team
222 To prepare programs of mountain highway tunnel construction as the i Plan Seati | ooH
by Team
773 To prepare e drall manual or SUpervision and Inspecion of mountam Plan JICA
highway tunnel i i considering the EEE ofs Expert | DOH
cycle A Team
2.4 To study erwironmental issues and measures of mountain highway tunnel Plan Eﬂ:‘ | oom
project [ Team
[Output 3: DOH's capacity of investigation on mountain highway tunnels is enhanced.
Plan A
3.1 To prepare the draft manual on investigation of mountain highway tunnel || <[ || [=f [=]=]~ - Expert [ DOH
Sl Team
3.2 To prepare the draft standard specifications on investigation of mourtain Plan L —
highway tunnel =] = Actuall Te':“
3.3 To prepare the draft manual on cost estimation of mountain highway : 2 alsls Plan T
tunnel investigation = (Actual Te':“
Plan : JICA
3.4 To select the pilot study site for mountain highway tunnel investigation | (= == |=] | ][> i Expert | DOH
] Team
Plan JICA
3.5 To implement the pilot study for mountain highway tunnel nvestigation o o Expert | DOH
FE Team
Output 4: DOH's capaclty of design on mountaln highway tunnel Is enhanced.
Plan JCA
4.1 To prepare the draft manual on design of mountain highway tunne! EEEEmEE Expert | DOH
fiES Team
42 To prepare the draft standard specifications on design of mountain T Plan E"ig: e
highway tunne! i il B Actual] Team
4.3 To prepare the draft manual on cost estimation of mountain highway Plan E";CA | ooH
tunnel design W s o o Actuall T
Flan JICA
4.4 To select the pilot study site for mountain highway tunnel design ofolefe]o] <o Expert [ DOH
L Team
Plan JICA
4.5 To implement the piot study for mountain highway tunnel design CE o[o]= Expert [ DOH
AN Team
2023
Mo g Plan W { iTilm Remarks Issue Solution
Wonitoring
Joint Coordinating Committee = ”"I ; “{‘"f‘"{
A Techme Sarar
Technical Seminar ¥ : ‘
Submission of Monitoring Sheet [rect { ! 1‘%\" 2 {
ReportsiDocuments
Ao e
g [ T
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A3-4. Project Design Matrix (PDM) Ver.3.0

Project Design Matrix

Version 3.0
Dated: 22 September 2022

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Dec,2024 (4 Years)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel construction.

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.
- Working record of the section's

established. resources are assigned to the | staff
section.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft manual on
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.
2-4. A report on
environmental issues and
measures of mountain

management cycle (draft)

- Short-term list of project plans
- Long-term list of project plans

- Draft Manual of supervision
and inspection

- Report on environmental
issues and measures of
mountain highway tunnel project
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highway tunnel projects is
prepared.

3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

4. DOH's capacity of
design on mountain
highway tunnel is
enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft standard
specifications on investigation
of mountain highway tunnel
are prepared by DOH.

3-3. The draft manual on cost
estimation of mountain
highway tunnel investigation
is prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation
is/are managed in reference
to the draft manuals and
terms of reference for the pilot
study.

4-1. A draft manual on design
of mountain highway tunnel is
prepared by DOH.

4-2. The draft standard
specifications on design of
mountain highway tunnel are
prepared by DOH.

4-3. The draft manual on cost
estimation of mountain
highway tunnel is prepared by
DOH.

4-4. Mountain highway tunnel
project(s) on design is/are
managed in reference to the
draft manuals and terms of
reference for the pilot study.

- Draft Manual on investigation
of mountain highway tunnel

- Draft standard specifications
on investigation of mountain
highway tunnel

- Draft manual on investigation
and cost estimation of mountain
highway tunnel

- The pilot study (investigation
of mountain highway tunnel)

- Draft manual on design of
mountain highway tunnel

- Standard typical cross
sections of mountain highway
tunnel

- Draft standard specifications
on design of mountain highway
tunnel

- Draft manual on cost
estimation

- Pilot study (design of mountain
highway tunnel)
- Contract drawings

- Staff of the section
established in the Project
is maintained.

Activities

Inputs

Pre-Conditions

1-1. To review present
organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

The Japanese Side

The Thai Side

1. Dispatch of JICA Experts

(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway
Planning 1

2). Deputy Team Leader/Mountain
Highway Planning 2

3). Tunnel Planning (Location and
Structure)

4). Tunnel Planning (Environmental and
Social Consideration)

5). Tunnel Design (Structure)

6). Tunnel Design (Facilities)

7). Cost Estimation (Investigation,
Design, Construction/Civil)

8). Cost Estimation (Investigation,
Design, Construction/Facilities)

9). Construction Plan / Safety
Management

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson

3) JCC Project Director

4) JCC Project Manager

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5S leader)
11) Secretary

12) WG Members: 43 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

1. Candidate sites for
pilot studies exist.

2. Core C/P members
of the Project are
assigned.

-

<Issues and
countermeasures>
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2-3. To prepare the draft
manual on supervision and
inspection of mountain highway
tunnel construction and
maintenance considering the
management cycle

2-4. To study environmental
issues and measures of
mountain highway tunnel project

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

10). Geological Investigation for Tunnel
Planning and Design

11). Contract Management (For
Investigation and Design)

12). Contract Management (For
Construction)

13). Training Planning

14). Project Monitoring / Public Relations

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment

1) UC-win/Road advanced

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

3. Running expenses necessary for
the implementation of the Project
including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.

Appendix 3-15




Plan of Operation Ver.3.0

Plan of Operation Version 3.0
Dated : 22 September 2022
Project Title: Project for Capacity Development on Tunnel Project Management in Thailand Monitoring
2021 2022 2023 2024 Y
Inpiits I Exer e Year | I I Remarks Issue Solution
Expert
Team LeaderiM Highway Planning 1 | Takayuki TSUCHIDA ran ]l
‘eam LeaderiMountzin Highway Planning akayuki =
Deputy Team L Fighway > Pan
Bkl [Junichiro OGAWA il
Tunnel Planning (Location and Structure) Mitsugu NOMURA %
Tunnel Planning and Social F Plan
B [Akira YAMASHITA i
[Tunnel Design (Structure) Kentaro SAWADA Fon] M 1
Tunnel Design (Facilies) Susumu MURASE B -
[Cost Estimation . Design, Hiroya YONEMOTO) Pran I |
Construction/Civil) Toshiyuki OKA Ll
[Cost Estimation ¥ . Pi
r\csl stimation e Design, Eiiosi UCEIDA Tan o
Canstruction Plan / Safety Managemant Teppei TOMITA T
Geclagical Tor Tonnel Planning and [, [ 1.
Design e
DUIAEL e Yasufumi ISEKI
Design)
[Contract Management (Far Ganstruction) Haysto TAKASEuichiIJINA |
Training Planning Hitomi IVVAMASA
Praject Mornitaring/Public Relations. Masaka YAGI 1 ] | q
Training in Japan
UC-win/Road advanced
Geomap 3D
Monitor
Laptop PC
|AUTODESK Architecture, Engineering & Canstruation Collection
Activities Responsible Issue &
Sub-Activites 2022 I 2023 | 2024 Countermea
[ Expertin charge | [t o [m[w] r [ o [m[w |1 [ on[m[w]| 1[5 m[w][Japan THAI sures
Output 1: DOH's human resources, institution and scope of works on tunnel project i
Plan JCK
1.1 To review present arganization structure and works in DOH Expert | DOH
e T
1.2 To identify the most suitable section in DOH and necessary personnelin | | - | i Expart | DOH
charge of mauntain highway tunnel project management oo T:m
1.3 To identify works and responsibilities of the section in charge of mountain Plan EJ‘CA | DOH
highway tunnel project management [ Actal T’;‘;em
(Gutput 2: DOH's understanding on the management cycle_of mountain highway tunnel projects is enhanced.
Plan 1 H T JCA
2.1 To idantify managamant cycle for mauntain highway tunnel A ||~ L : ; Expert  DOH
Team
2.2 To prepare programs of mountain highway tunnel construction as the Plan H E‘”CA | DoH
management cycle  Actual T:Zem
3 To prepare e drafl manual on SupeTvision and Tspection of mountain Plan H I H JCA
highway tunnel fon and considering the | - Expert | DOH
cyclo Ache Team
2.4 To study environmental issues and measures of mountain highway funnel Plan FE i Eﬂi“ | oo
project [Actual i Team
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Plan T JCA
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| Actual i Team
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highway tunnel Actual Team
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[Actual i Toam
ian T H JICA
3.5 To implement the pilot study for mountain highway tunnel investigation [~ - Expert  DOH
| Actual Team
Output 4: DOH's capacity of design on mountain highway tunnel is enhanced.
i TCA
4.1 To prepare the draft manual on design of mountain highway funnel EEEE al |a ! Expert  DOH
[Actual H H i Taam
4.2 To prepare the draft standard specifications on design of mountain . F Pian g,l‘;: | s
highway tunnel [Actual Teap
4.3 To prepare the draft manual on cost estimation of mountain highway clalial Fadalsls Plan
! g it H Expert =~ DOH
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4.4 To select the pilot study site for mountain highway funnel design Expert = DOH
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= T JICA
4.5 To implement the pilot study for mountain highway tunnel design g Expert  DOH
| Actual Team
e 3 %
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[Joint Coordinating Commitiee P . - i
P Plan ATy et Sener
Technical Seminar - TET I3
- o Plan (A Ve 07
Submission of Moritaring Sheet P i -
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A3-5. Project Design Matrix (PDM) Ver.4.0

Project Design Matrix

Version 4.0
Dated: 22 March 2023

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Dec,2024 (4 Years)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel construction.

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.
- Working record of the section's

established. resources are assigned to the | staff
section.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft manual on
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.
2-4. A report on
environmental issues and
measures of mountain

management cycle (draft)

- Short-term list of project plans
- Long-term list of project plans

- Draft Manual of supervision
and inspection

- Report on environmental
issues and measures of
mountain highway tunnel project
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highway tunnel projects is
prepared.

3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft standard
specifications on investigation
of mountain highway tunnel
are prepared by DOH.

3-3. The draft manual on cost
estimation of mountain
highway tunnel investigation
is prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation

- Draft Manual on investigation
of mountain highway tunnel

- Draft standard specifications
on investigation of mountain
highway tunnel

- Draft manual on investigation
and cost estimation of mountain
highway tunnel

- The pilot study (investigation
of mountain highway tunnel)

- Staff of the section
established in the Project

is/are managed in reference is maintained.
to the draft manuals and
terms of reference for the pilot
study.
4. DOH's capacity of 4-1. A draft manual on design | - Draft manual on design of
design on mountain of mountain highway tunnel is | mountain highway tunnel
highway tunnel is prepared by DOH. - Standard typical cross
enhanced. sections of mountain highway
tunnel
4-2. The draft standard - Draft standard specifications
specifications on design of on design of mountain highway
mountain highway tunnel are | tunnel
prepared by DOH.
4-3. The draft manual on cost | - Draft manual on cost
estimation of mountain estimation
highway tunnel is prepared by
DOH.
4-4. Mountain highway tunnel | - Pilot study (design of mountain
project(s) on design is/are highway tunnel)
managed in reference to the | - Contract drawings
draft manuals and terms of
reference for the pilot study.
Activities Inputs Pre-Conditions
1-1. To review present The Japanese Side The Thai Side

organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

2-3. To prepare the draft
manual on supervision and

1. Dispatch of JICA Experts

(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway
Planning 1

2). Deputy Team Leader/Mountain
Highway Planning 2

3). Tunnel Planning (Location and
Structure)

4). Tunnel Planning (Environmental and
Social Consideration)

5). Tunnel Design (Structure)

6). Tunnel Design (Facilities)

7). Cost Estimation (Investigation,
Design, Construction/Civil)

8). Cost Estimation (Investigation,
Design, Construction/Facilities)

9). Construction Plan / Safety
Management

10). Geological Investigation for Tunnel

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson

3) JCC Project Director

4) JCC Project Manager

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5S leader)
11) Secretary

12) WG Members: 65 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

3. Running expenses necessary for

1. Candidate sites for
pilot studies exist.

2. Core C/P members
of the Project are
assigned.

-

<Issues and
countermeasures>
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inspection of mountain highway
tunnel construction and
maintenance considering the
management cycle

2-4. To study environmental
issues and measures of
mountain highway tunnel project

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

Planning and Design

11). Contract Management (For
Investigation and Design)

12). Contract Management (For
Construction)

13). Training Planning

14). Project Monitoring / Public Relations

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment

1) UC-win/Road advanced

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

the implementation of the Project
including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.
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Plan of Operation Ver.4.0

Plan of Operation Version 4.0
Datod : 22 March 2023
Project Titl velopment on Tunnel Project Management in Thailane Monitoring
2021 2022 2023 2024
Inputs _ Year I l [ Remarks Issue Solution
[ Export in charge I [ [m|[wv |1 [o][m|[wv]| 1[0 |m|v]| 10| m|wm
Expert
Team LeaderMountain Highway Planning 1 |Takayuki TSUCHIDA ] L]
Deputy Team L Fighway = i
Dlareinid Junichira OGAWA
Tunnel Planning (Location and Structure) Mitsugu NOMURA
Tunnel Planning and Social
e Akira YAMASHITA
Tunnel Design (Structure) Kentaro SAWADA Py g[ :
[ Tunnel Design (Faciliies) Susumu MURASE L L ¥ :
Cost Estimation Design, Tiraya YONEROTO? Plan i
Construction/Civill | Toshiyuki OKA lﬁ
Cost Estimation Design, = Plan
C ilitias) Hiroshi UCHIDA et
Construction Plan ¢ Safety Management Teppei TOMITA = J i ]
Gealogical Tor Tunnel Planning and | 2o Plan 7]
For and Pian
Ry Yasufumi ISEKI . %ﬁ—
Contract Management (For Construction) Hayalo TAKASENYuich! ILIMA o] N I ]
Training Planning Hitomi WAMASA A:L
Project MonitoringiPublic Relations Masako YAGI L. B
[Training in Japan
Plan [ ]
Actual|
lan
UC-winRoad advanced —
P
Geomap 30 n
Monitor an
Laptop PC L
AUTODESK Architecture, Engineering & Construction Collection R
Activities Responsible lssue &
1
Sub-Activities | Ve:rl a2 | ia 223 202 Organization I
Expertin charge 1 [T T e[ w [ o fom[v| 1o [m[w]| 1[0 m[w~] Japan ]| THAI sures
[Output 1: DOH's human resources, institution and scope of works on tunnel project are established.
Plan JITA
1.1 To review present organization structure and works in DOH 2 Expert [ DOH
(Actual Team
1.2 To identify the most suitable saction in DOH and nacessary parsonnal in Plan EJ;CA _—
charge of mountain highway tunnel project management waal] Te‘:"“
1.3 To idontify works and responsibitios of the section in charge of mountain Plan L5 -
highway tunnel project management Actuall Te:“
Output 2: DOH's on the cycle_of mountain highway tunnel projects is enhanced.
Fian TCK
2.1 To identify management cycle for mountain highviay tunnel s 24| Expert [ DOH
| Team
2.2 To prepare programs of mountain highway tunnel construction as the Plan EJ):CA DOH
management cycle aa 7P| o ':"“
773 Ta prepare the draft manual on SUpenvision and INspection of moun Plan JICA
highway tunnel ion and idering the ofole ofc Expert [ DOH
cycle At Team
2.4 To study environmental issues and measures of mountain highway tunnel| Plan EJ;(;:n DOH
projest [ Actual Team
Output 3: DOH's capacity of investigation on mountain highway tunnels is enhanced.
Pian TCK
3.1 To prepare the draft manual on investigation of mountain highway tunnel [~ |~[c|a|of fof fofofe Expet | DOH
b Team
3.2 To prepare the draft standard specifications on investigation of mountain Jollld o Plan Eﬁ:ﬂ DOH
highway tunnel N Actuall Team
3.3 To prepare the draft manual on cost estimation of mountain highway AR Plan EJ):CAﬂ _—
tunnel investigation 2 ? otaal Te‘:“
Plan e
3.4 To select the pilot study site for mountain highway tunnelinvestigation [ |<| || || |¢]<f< Expert [ DOH
Actual Team
Plan JICA
3.5 To implement the pilot study for mountain highway tunnel investigation Expert [ DOH
fe—] Team
Output 4: DOH's capacity of design on mountain highway tunnel is enhanced.
Pian TCK
4.1 Ta prepare the draft manual on design of mountain highway tunnel ofc felelelels Expert | DOH
fsesal Team
4.2 To prepare the draft standard specifications on design of mountain | 1 A EJ):CAn DOH
highway tunnel == ot
4.3 Ta prepare the draft manual on cost estimation of mountain highway : Plan EJ):C" .
tunnel design =l el Te‘;"""‘
Plan JICA
2.4 To select the pilot study site for mountain highway tunnel design ofele] |e]elele Expert [ DOH
Actual Team
Pian JICA
2.5 T implement the pilot study for mountain highway tunnel design EEEREE A Expert [ DOH
(2] Team
2021 | 2024 v
Monitoring Plan V-avl Remarks Issue Solution
9 [TTE]® I
Monitoring et i
Pian : N = Tl
| Joint Coordinating Committee
Actus] | ERE RN
Plan AL Tecmneal Semior
Technical Seminar Actual T P
P T — Plan 3] Al | Aeers
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A3-6. Project Design Matrix (PDM) Ver.5.0

Project Design Matrix

Version 5.0
Dated: 26 March 2024

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Feb, 2025 (4 Years and 2 Months)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel project.
(investigation and design)

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

established. resources are assigned to the | structure
section. - DOH's internal regulations etc.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft manual on
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.
2-4. A report on
environmental issues and
measures of mountain

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.

- Reports of DOH'’s institutional

management cycle (draft)

- Short-term list of project plans

- Long-term list of project plans

- Draft Manual of supervision
and inspection

- Report on environmental
issues and measures of

mountain highway tunnel project
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highway tunnel projects is
prepared.

3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft standard
specifications on investigation
of mountain highway tunnel
are prepared by DOH.

3-3. The draft manual on cost
estimation of mountain
highway tunnel investigation
is prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation

- Draft Manual on investigation
of mountain highway tunnel

- Draft standard specifications
on investigation of mountain
highway tunnel

- Draft manual on investigation
and cost estimation of mountain
highway tunnel

- The pilot study (investigation
of mountain highway tunnel)

- Staff of the section
established in the Project

is/are managed in reference is maintained.
to the draft manuals and
terms of reference for the pilot
study.
4. DOH's capacity of 4-1. A draft manual on design | - Draft manual on design of
design on mountain of mountain highway tunnel is | mountain highway tunnel
highway tunnel is prepared by DOH. - Standard typical cross
enhanced. sections of mountain highway
tunnel
4-2. The draft standard - Draft standard specifications
specifications on design of on design of mountain highway
mountain highway tunnel are | tunnel
prepared by DOH.
4-3. The draft manual on cost | - Draft manual on cost
estimation of mountain estimation
highway tunnel is prepared by
DOH.
4-4. Mountain highway tunnel | - Pilot study (design of mountain
project(s) on design is/are highway tunnel)
managed in reference to the | - Contract drawings
draft manuals and terms of
reference for the pilot study.
Activities Inputs Pre-Conditions
1-1. To review present The Japanese Side The Thai Side

organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

2-3. To prepare the draft
manual on supervision and

1. Dispatch of JICA Experts

(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway
Planning 1

2). Deputy Team Leader/Mountain
Highway Planning 2

3). Tunnel Planning (Location and
Structure)

4). Tunnel Planning (Environmental and
Social Consideration)

5). Tunnel Design (Structure)

6). Tunnel Design (Facilities)

7). Cost Estimation (Investigation,
Design, Construction/Civil)

8). Cost Estimation (Investigation,
Design, Construction/Facilities)

9). Construction Plan / Safety
Management

10). Geological Investigation for Tunnel

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson

3) JCC Project Director

4) JCC Project Manager

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5S leader)
11) Secretary

12) WG Members: 70 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

3. Running expenses necessary for

1. Candidate sites for
pilot studies exist.

2. Core C/P members
of the Project are
assigned.

-

<Issues and
countermeasures>
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inspection of mountain highway
tunnel construction and
maintenance considering the
management cycle

2-4. To study environmental
issues and measures of
mountain highway tunnel project

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

Planning and Design

11). Contract Management (For
Investigation and Design)

12). Contract Management (For
Construction)

13). Training Planning

14). Project Monitoring / Public Relations

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment

1) UC-win/Road advanced

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

the implementation of the Project
including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.
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Plan of Operation Ver.5.0

Plan of Operation Version 5.0
Dated : 26 March 2024
Project Title: _Project for Capacity Development on Tunnel Project Management in Thailand Monitaring
Inputs Year, 2 [ . | L) I ] [2025] e arks lssue | Solution
[ Expert in charge T |0 | m |~ | 1[0 ]|m|[wv|[ 1[0 m w| ]| n]m|[N]| 1
Expert
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Deputy Team L Highway H I |
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Tunnel Planning TS0 | ara YAMASHITA e : i |
Tunnel Design (Structure) Kentaro SAWADA e g[ T IEE ]
Tunnol Design (Facilties) Susumu MURASE -
CostEstmaton Design, Firoya YONEWOTO!
Construction/Civil) _ Toshivuki OKA
Cost Estimation Design, S UORDA
Construction Plan / Safety Management Teppei TOMITA
e o Tannel Planming ard || oo
ontrac TFor and
e [Yasufumi ISEKI
Contract {For Hayato T ichi IIMA
Training Planning Hitomi IWAMASA
Project Manitoring/Public Relations. Masaka YAGI
Tralning In Japan
Fan T |
Acus
UC-winiRoad sdvanced
Geomap 3D
Monitar
Laptop PC
AUTODESK Architecture, Engineering & Construction Collection
Respansitie Issuo &
e | 2022 2023 2024 ooy e
Expert in chargs | [T[a[wm[w[T[o[m[w[ 1] 0 ®m ®w|71]0[W[W]|T]apn] 16A sures
(Gutput 1: DOH's human resources, institution and scope of works on tunnel project are
Plan JTA
1.1 To review present organization structure and works in DOH 8 A : : Expert | DOH
actal i Team
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A3-7. Project Design Matrix (PDM) Ver.6.0

Project Design Matrix

Version 6.0
Dated: 18 December 2024

Project Title: Project for Capacity Development on Tunnel Project Management in Thailand
Implementing Agency: Department of Highways (DOH)

Target Group: DOH's Engineers
Period of Project: Jan,2021 - Feb, 2025 (4 Years and 2 Months)
Project Site: Motorways and national highways managed by DOH

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important Assumptions

Achievement

Remarks

Overall Goal

Mountain highway
tunnel construction
projects are formulated
and managed by DOH
as part of the national
policy of highway and
motorway construction.

1. The list of planned
mountain highway tunnel
project is revised, and the
listed projects are
continuously promoted.

2. At least 1 mountain
highway tunnel projects
proceed to the stage of
investigation, design and/or
construction.

- Revision of the list of short-
and long-term project plans

- Confirmation of the progress
based on the list of short- and
long-term project plans

- Results of order and
management of new mountain
highway projects

Project Purpose

A base of
management of
mountain highway
tunnel projects is
established in DOH.

1.DOH assigns not less than
5 staff members who are in
charge of tunnel project.
(investigation and design)

2. At least 2 mountain tunnel
projects (investigation and
design) are planned on the
basis of standards and
guidelines etc. prepared in
the Project.

- DOH's structure regulation or
organogram

- Short- and long-term lists of
project plans

- Thailand's orientation of
road infrastructure
construction, including
inter-city highway
construction plan, is not
changed.

- The project
management methods
that utilize manuals and
references prepared in
the Project are
preserved.

- Staff of the section
established in the Project
is maintained.

Outputs

1. DOH's human
resources, institution
and scope of works on
tunnel project are

established. resources are assigned to the | structure
section. - DOH's internal regulations etc.
1-3. The responsibilities of the | - Reports of DOH's institutional
section are clarified. structure
- DOH's internal regulations etc.
2. DOH's 2-1. The management cycle | - Preparation of the project

understanding on the
management cycle of
mountain highway
tunnel projects is
enhanced.

1-1. Unit or section in charge
of tunnel project in DOH is
established.

1-2. Enough human

of mountain highway tunnel
projects is clarified in DOH.
2-2. A program of mountain
highway tunnel construction
projects is prepared by DOH.
2-3. A draft guideline for
supervision and inspection of
mountain highway tunnel
construction and maintenance
is prepared considering the
project management cycle.

- Reports of DOH's institutional
structure

- DOH's internal regulations etc.

- Reports of DOH'’s institutional

management cycle (draft)

- Short-term list of project plans

- Long-term list of project plans

- Draft Guidelines for
Supervision and Inspection of
Road Tunnel Construction

- Draft Guidelines for Design
Change of Road Tunnel
Projects

- Guidelines for Operation and
Inspection of Road Tunnels
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2-4. A report on
environmental issues and
measures of mountain
highway tunnel projects is
prepared.

- Report on environmental
issues and measures of
mountain highway tunnel project

3. DOH's capacity of
investigation on
mountain highway
tunnels is enhanced.

4. DOH's capacity of
design on mountain
highway tunnel is
enhanced.

3-1. A draft manual on
investigation of mountain
highway tunnel is prepared by
DOH.

3-2. The draft guidelines for
determination of scope of
work for investigation of
mountain highway tunnel are
prepared by DOH.

3-3. The draft guidelines for
cost estimation of mountain
highway tunnel investigation
are prepared by DOH.

3-4. Mountain highway tunnel
project(s) on investigation
is/are managed in reference
to the draft manuals and
terms of reference for the pilot
study.

4-1. A draft manual on design
of mountain highway tunnel is
prepared by DOH.

4-2. The draft guidelines for
determination of scope of
work for design of mountain
highway tunnel are prepared
by DOH.

4-3. The draft guidelines for

cost estimation of mountain

highway tunnel are prepared
by DOH.

4-4. Mountain highway tunnel
project(s) on design is/are
managed in reference to the
draft manuals and terms of
reference for the pilot study.

- Investigation Manual of Road
Tunnels (including Appendix)

- Guidelines for Determination
of Scope of Work for
Investigation and Design for
Road Tunnels (Civil Works and
Tunnel Facilities)

- Guidelines for Cost Estimation
of Road Tunnel Projects for
Investigation

- The pilot study (investigation
of mountain highway tunnel)

- Planning Manual of Road
Tunnels

- Design Manual of Road
Tunnels (Civil Works)

- Design Manual of Road
Tunnels (Tunnel Facilities)

- Guidelines for Determination
of Scope of Work for
Investigation and Design for
Road Tunnels (Civil Works)

- Guidelines for Determination
of Scope of Work for
Investigation and Design for
Road Tunnels (Tunnel
Facilities)

- Guidelines for Cost Estimation
of Road Tunnel Projects for
Design (Civil Works)

- Guidelines for Cost Estimation
of Road Tunnel Projects for
Design (Tunnel Facilities)

- Pilot study (design of mountain
highway tunnel)

- Staff of the section
established in the Project
is maintained.

Activities

Inputs

Pre-Conditions

1-1. To review present
organization structure and
works in DOH

1-2. To identify the most
suitable section in DOH and
necessary personnel in charge
of mountain highway tunnel
project management

The Japanese Side

The Thai Side

1. Dispatch of JICA Experts
(1) Long-term Expert

Chief Advisor

(2) Short-term Experts

1). Team Leader / Mountain Highway

Planning 1

1. Allocation of Counterpart
Personnel

1) JCC Chairperson

2) JCC Deputy Chairperson
3) JCC Project Director

4) JCC Project Manager
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of the Project are
assigned.




1-3. To identify works and
responsibilities of the section in
charge of mountain highway
tunnel project management

2-1. To identify management
cycle for mountain highway
tunnel

2-2. To prepare programs of
mountain highway tunnel
construction as the
management cycle

2-3. To prepare the draft
manual on supervision and
inspection of mountain highway
tunnel construction and
maintenance considering the
management cycle

2-4. To study environmental
issues and measures of
mountain highway tunnel project

3-1. To prepare the draft
manual on investigation of
mountain highway tunnel
3-2. To prepare the draft
standard specifications on
investigation of mountain
highway tunnel

3-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel
investigation

3-4. To select the pilot study site
for mountain highway tunnel
investigation

3-5. To implement the pilot
study for mountain highway
tunnel investigation

4-1. To prepare the draft
manual on design of mountain
highway tunnel

4-2. To prepare the draft
standard specifications on
design of mountain highway
tunnel

4-3. To prepare the draft
manual on cost estimation of
mountain highway tunnel design
4-4. To select the pilot study site
for mountain highway tunnel
design

4-5. To implement the pilot
study for mountain highway
tunnel design

2). Deputy Team Leader/Mountain
Highway Planning 2

3). Tunnel Planning (Location and
Structure)

4). Tunnel Planning (Environmental and
Social Consideration)

5). Tunnel Design (Structure)

6). Tunnel Design (Facilities)

7). Cost Estimation (Investigation,
Design, Construction/Civil)

8). Cost Estimation (Investigation,
Design, Construction/Facilities)

9). Construction Plan / Safety
Management

10). Geological Investigation for Tunnel
Planning and Design

11). Contract Management (For
Investigation and Design)

12). Contract Management (For
Construction)

13). Training Planning

14). Project Monitoring / Public Relations

2. Training for Counterpart Personnel
1) Training in Japan
2) Seminars and Trainings in Thailand

3. Cost for the daily activities of JICA
Experts

1) Local staffing

2) Travel costs

3) Consumables

4) OA equipment

5) Others (if necessary)

4. Equipment
1)

2) Geomap 3D

3) Monitor

4) Laptop PC etc.

5) AUTODESK Architecture,
Engineering & Construction Collection

UC-win/Road advanced

5) JCC Committee

6) JCC Members (WG1 leader)
7) JCC Members (WG2 leader)
8) JCC Members (WG3 leader)
9) JCC Members (WG4 leader)
10) JCC Members (WG5 leader)
11) Secretary

12) WG Members: 71 persons

2. Office in the building of DOH for
the Project with furniture and utilities
such as telephone line, electricity,
internet connection, etc.

3. Running expenses necessary for
the implementation of the Project
including travel expenses and
allowance for the participants of the
training.

4. Necessary budget for pilot study
including investigation, design and
tender document preparation.

-

<Issues and
countermeasures>
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Plan of Operation Ver.6.0

Version 6.0
Dated : 18 December 2024
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