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Chapter 3 Project Evaluation 

3.1 Preconditions 

The preconditions necessary for the Project implementation will be as follows. Furthermore, the 

compensation on land acquisition and the documents approved from the relevant organizations 

necessary in principle to be completed by time of the announcement of prequalification for contractors 

after the E/N. 

 In order to secure the project land by DoR, land acquisition of approximately 243m2 is required at 

Chuzomsa bridge. The detail of land acquisition is described in Chapter 1.4.2 Land acquisition and 

resettlement. Land acquisition and payment of compensation shall be completed by the time of the 

announcement of prequalification for contractors. 

 DoR should conduct IEE and obtain environmental clearance from NEC for implementation of this 

project. 

 Cooperation and support to custom clearance and tax exemption for procurement materials and 

equipment for the project needs to be executed rapidly. Those tasks to be done by DoR are 

described in Chapter 2.3 in detail. 

 After completion of the project, maintenance work by Bhutan is required in order to ensure smooth 

traffic and the life of road and structures for the project. Implementation of maintenance work 

including, routine maintenance, cleaning and removal of obstacles is required. At the same time, 

periodic inspection needs to be surely executed and repair work needs to be properly done if any 

damage is observed. Therefore, DoR should place personnel and secure budget necessary for 

aforementioned maintenance and repair work and conduct continuous maintenance work. Those 

tasks to be done by DoR are mentioned in Chapter 2.4 in detail.  

It is supposed that DoR is able to suitably use and maintain the expense and facility. DoR is also able to 

maintain an adequate budget for operation and maintenance of this bridge after completion of the 

Project. Therefore it is supposed that the Bhutan side will secure these preconditions for the 

implementation of the Project. 

3.2 Necessary Inputs by Recipient Country 

Necessary inputs for the realization and sustainability of the Project effects are as follows; 

 Bhutan needs to secure the budget described in Chapter 2.3 in order to execute the project 

smoothly. 

 To ensure the permanent function of the bridges for project, Bhutan needs to place personnel 

continuously perform maintenance work and secure budget mentioned in Chapter 2.4 after the 

completion of the project. 

 DoR needs to place personnel for environmental and social considerations in order to subsequently 

implement the requirements for the matter such as obtaining environmental clearance and 
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implementation of land acquisition. 

3.3 Important Assumptions 

Important assumptions for the realization and sustainability of the Project effects are as follows; 

 The further increase in traffic volume is expected after completion of this project. Therefore, 

routine and periodic maintenance needs to be done continuously in order to ensure the safety of 

facility expected in the design.  

 In order to ensure smooth traffic on PNH No.1, not only 3 bridges for this project but also 

widening of road and replacement and reinforcement of bridges in other sections of PNH No.1 

needs to be completed. 

If the above important assumptions are conducted properly, the intended Project effects shall be 

realized. 

3.4 Project Evaluation 

3.4.1 Relevance 

The principal road network of Bhutan includes only PNH No.1 running east to west and four PNH (No. 

2 to 5) running south to the border to India (with the total length of national highways being about 1,860 

km (2013)). Specifically, PNH No.1 is the sole trunk road connecting east and west in Bhutan and is of 

extremely high importance for traffic and transport. The Thimphu - Trongsa section of this highway is 

facing bridge issues of deterioration, inadequate design criteria, etc. This study examined the relevance 

of reconstructing three requested bridges in terms of aspects shown below.  

(1) Alignment with the higher plans of Bhutan 

MoWHS developed “Road Sector Master Plan (2007-2027)”. Over the 20-year period up to 2027, it is 

intended to expand the prefectural and national road network, improve feeder roads, and implement 

bridge maintenance, repair, and reconstruction. In addition, “11th Five Year Plan (2013~ 2018)” shows 

the maintenance and repair of existing roads (3,522 km) and reconstruction of bridges (24 bridges) 

under control of DoR.  It also includes a plan of widening of PNH No.1. Reconstruction of the bridges 

on PNH No.1 in this project is well aligned with above higher plans of Bhutan and is considered highly 

relevant in terms of project implementation.  

(2) Importance of PNH No.1 in the road network 

As described above, PNH No.1 is the most important national highway in Bhutan, functioning as the 

one and only trunk road connecting east and west. The Southern East-West Corridor is being 

constructed as an alternative to PNH No.1, whose progress is sluggish practically due to such issues as 

fund shortage, environmental application, etc. PNH No.1 will retain its position as the most vital route 

in Bhutan. On other hand, widening of highway is pushed forward at a rapid rate sequentially from the 
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Thimphu side under financial assistance from India.  The vital issue in this event is how to eliminate, 

within the scope of the limited budget of the DoR, bottlenecks for large and heavy vehicles whose 

traveling is expected to increase in the future. Implementation of this project will contribute to 

elimination of bottlenecks of PNH No.1 and the project is considered highly relevant.  

(3) Improvement of the width and load carrying capacity 

According to the existing design standard of Bhutan, PNH No.1 is classified into the “Primary National 

Highway.” The bridges are demanded to secure the effective width of 7.0 m and to meet the loading 

condition of IRC 70R (100t, single lane) or IRC Class A (double lane) of IRC standard (Indian Design 

Standard). Most of existing bridges on PNH No.1, including those of the projects, are actually not 

complying with above requirements on the width and loading conditions. Implementation of this project 

is considered highly relevant because the project will contribute to improvement of the safety of PNH 

No.1 by improving the deficiency in the width and load carrying capacity of three target bridges.  

(4) Breakthrough of technological difficulties 

Bridges on PNH No.1 includes 10 deteriorated bridges constructed before 1980s, which do not comply 

with the existing design standard in terms of both the width and the load carrying capacity. Three target 

bridges of the project are among them, which present extreme technological difficulties specifically in 

terms of the bridge length, clearance under girder, proximity to houses, etc. As reinforcement and 

reconstruction of the target bridges solely by means of local technological resources is difficult and 

utilization of Japanese technologies is meaningful, implementation of the project is considered highly 

relevant.  

(5) Reconstruction of damaged bridges 

As described above, three target bridges are highly deteriorated and their integrity was evaluated in this 

study according to the damage evaluation criteria of MLIT, Japan. As a result, all of them were 

confirmed to be damaged due to deterioration and are in the state “requiring repair and other measures.” 

Major damages confirmed include exposed reinforcements in the substructure for Chuzomsa Bridge, 

cracks in the substructure for Nikachu Bridge, and scoured foundation for Zalamchu Bridge. None of 

these bridges are likely to collapse immediately, and partial reinforcement may be done instead of 

reconstruction.  However, the load carrying capacity of existing bridges was only 40R (55t) even at a 

time of construction and is difficult to increase to the allowable load of 70R (100 t) by reinforcement 

only, which means that reconstruction, not reinforcement, should be done. Therefore, reconstruction of 

new bridges is considered relevant in this project.  

(6) Relationship with the national projects 

Construction of the hydropower plant is the most critical factor for economic development of Bhutan. 

Ten hydropower plant construction projects are in the 11th Five-year plan. At present, the Mangdechu 
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Hydropower plant is being constructed in Trongsa, in which PNH No.1 is playing a vital role for 

transport of dam construction materials. Specifically, development of the bridge with the load carrying 

capacity of 100t is essential for smooth transport of the transformer, the heaviest component of the plant. 

Reconstruction of the bridge with the load carrying capacity of 100t according to the design standard, as 

above described, will enable transporting the hydropower plant transformer.  Reconstruction of the 

bridge will therefore contribute to promotion of important national projects and is considered highly 

relevant.  

3.4.2 Effectiveness 

(1) Quantitative effects 

Quantitative effects expected from the grant-aid project are summarized in Table 3.4.1. 

Table 3.4.1 Quantitative effects from the grant-aid project 

Index 
Standard value 
(Performance of 

2014) 

Target value (2020) 
[In three years after 
completion of the 

project] 

Bridge load-carrying 
capacity (total axle 

load) 
(t) 

Chuzomsa Bridge 55 100 

Nikachu Bridge 55 100 

Zalamchu Bridge 55 100 

Average traveling 
speed* 
(km/h) 

* Calculated on the 
basis of road alignment

Chuzomsa Bridge 16 30 

Nikachu Bridge 16 20 

Zalamchu Bridge 13 20 

Annual average daily 
traffic 

(vehicles/day) 

Wangdue - Pelela Pass 434 541 

Pelela Pass - Trongsa 314 390 

Source: JICA Study Team 

(2) Qualitative effects 

Qualitative effects expected from the grant-aid project are listed below; 

 Improvement of the bridge safety 

Reconstruction of the bridge, with consequential solution of such issues as deterioration, insufficient 

width, insufficient loading capacity of existing bridges, will enhance the bridge safety for vehicles.  

 Promotion and smoothing of physical flow 

PNH No.1 is the most important trunk which supports Bhutanese economy. The project will contribute 

to promotion and smoothing of physical flow by eliminating the bottlenecks for large vehicles and by 

securing the stable cargo transport.  

 Securing the safety of pedestrians 
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For two bridges (Chuzomsa Bridge and Nikachu Bridge) with houses in the neighborhood and frequent 

traffic of pedestrians, construction of a new sidewalk will secure the safety of pedestrians (specifically, 

vulnerable road users, such as women and children).  

In consequence, the Project is expected to be relevant. 
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1. Member List of the Study Team 

Name Position Organization 

Nobuyuki Tsuneoka Team Leader Senior Advisor, JICA 

Yasunori Tonegawa Project Management 
Transportation and ICT Group, 
Infrastructure and Peacebuilding 
Department, JICA 

Keigo Konno Chief Consultant/Bridge Planning 
Oriental Consultants Global Co., 
Ltd. 

Yasuhisa Suganuma
Deputy Chief Consultant/Bridge 
Planning/Road Design 

Oriental Consultants Global Co., 
Ltd. 

Shinichi Nii Bridge Design INGÉROSEC Corporation 

Tetsuya Sano 
Natural Condition Survey 
(Topography and Geology) 

Oriental Consultants Global Co., 
Ltd. 

Yoshiyuki Akagawa Hydrology/River Planning INGÉROSEC Corporation 

Mitsuhide Saito 
Construction Planning /Cost 
Estimates 

INGÉROSEC Corporation 

Mizuki Takahashi 
Environmental and Social 
Considerations 

Oriental Consultants Global Co., 
Ltd. 

Shinya Yamanami Assistance of Bridge Design INGÉROSEC Corporation 
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2. Study Schedule 

(1) The first field survey 

Team Leader Planning Coordinator
Chief Consultant/
Bridge Planner

Deputy Chief/Bridge
Planner/Road Designer

Bridge Designer
Natural Condition
Surveyer (Topography
& Geology)

Hydrology Specialist
Construction
Programmer/
Cost Estimator

Environment & Social
Impact Specialist

Bridge Design
Assistant

Mr. Nobuyuki Tsuneoka Mr. Yasunori Tonegawa Mr. Keigo Konno Mr. Yasuhisa Suganuma Mr. Shinichi Nii Mr. Tetsuya Sano Mr. Yoshiyuki Akagawa Mr. Mitsuhide Saito Ms. Mizuki Takahashi Mr. Shinya Yamanami

1 7/27 Sun

2 7/28 Mon

3 7/29 Tue

Tokyo(00:10)TG661⇒
Bangkok(04:50)
Bangkok(06:50)KB127⇒
Paro(09:50)

4 7/30 Wed

10:30 Steering
Committee
(Projct for Master Plan
Study on Road Slope
Management)

Tokyo(00:20)TG661⇒
Bangkok(04:50)
Bangkok(06:50)KB141
⇒Paro(10:15)

6 8/1 Fri

7 8/2 Sat

8 8/3 Sun

9 8/4 Mon

10 8/5 Tue

11 8/6 Wed

12 8/7 Thu Move:Tokyo⇒Bangkok

13 8/8 Fri Move:Bangkok⇒Paro

14 8/9 Sat
Delhi(23:30)TG316⇒
Bangkok(05:25)

15 8/10 Sun Delhi(03:10)⇒
Bangkok(07:35)TG676⇒
Tokyo(15:45)

16 8/11 Mon
Site investigation：
Thimphu→Wangdue(NH1)

Site investigation：
Thimphu→Wangdue(NH1)

Site investigation：
Thimphu→Wangdue(NH1)

17 8/12 Tue
Site investigation：
Wangdue→Trongsa(NH1)

Site investigation：
Wangdue→Trongsa(NH1)

Site investigation：
Wangdue→Trongsa(NH1)

18 8/13 Wed
Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

19 8/14 Thu
Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

20 8/15 Fri

21 8/16 Sat

22 8/17 Sun

23 8/18 Mon

24 8/19 Tue Move:Paro⇒Bangkok

25 8/20 Wed Move:Bangkok⇒Tokyo

26 8/21 Thu

27 8/22 Fri

28 8/23 Sat

29 8/24 Sun Move:Paro⇒Bangkok

30 8/25 Mon Move:Bangkok⇒Tokyo

31 8/26 Tue

32 8/27 Wed

33 8/28 Thu Move:Tokyo⇒Bangkok Move:Tokyo⇒Bangkok

34 8/29 Fri Move:Bangkok⇒Paro Move:Bangkok⇒Paro

35 8/30 Sat Move:Tokyo⇒Bangkok Move:Tokyo⇒Bangkok

36 8/31 Sun Move:Bangkok⇒Paro Move:Bangkok⇒Paro

37 9/1 Mon
Bridge Design in
Thimphu

38 9/2 Tue
Site investigation：
Thimphu→Trongsa(NH1)

Site investigation：
Thimphu→Trongsa(NH1)

Site investigation：
Thimphu→Trongsa(NH1)

Site investigation：
Thimphu→Trongsa(NH1)

Site investigation：
Thimphu→Trongsa(NH1)

39 9/3 Wed
Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

Site investigation：
Trongsa→Wangdue(NH1)

40 9/4 Thu
Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

41 9/5 Fri
Bridge Design in
Thimphu

42 9/6 Sat Move:Paro⇒Bangkok Move:Paro⇒Bangkok

43 9/7 Sun
Site investigation：
Thimphu→
Phuntsholing(NH1)

Move:Bangkok⇒Tokyo
Site investigation：
Thimphu→
Phuntsholing(NH1)

Move:Bangkok⇒Tokyo

44 9/8 Mon
Site investigation：
Phuntsholing(NH1)

Site investigation：
Phuntsholing(NH1)

45 9/9 Tue
Site investigation：
Phuntsholing→
Thimphu(NH1)

Site investigation：
Phuntsholing→
Thimphu(NH1)

46 9/10 Wed
Site investigation：
Thimphu→Trongsa(NH1)

47 9/11 Thu
Site investigation：
Trongsa→Wangdue(NH1)

48 9/12 Fri
Site investigation：
Wangdue→Thimphu(NH1)

49 9/13 Sat

50 9/14 Sun

51 9/15 Mon

Tokyo(00:20)TG661⇒
Bangkok(04:50)
Bangkok(06:50)KB141⇒
Paro(10:15)

52 9/16 Tue
Site investigation：
Thimphu→Wangdue(NH1)

Site investigation：
Thimphu→Wangdue(NH1)

53 9/17 Wed
Site investigation：
Wangdue→Thimphu(NH1)

Site investigation：
Wangdue→Thimphu(NH1)

54 9/18 Thu Move:Paro⇒Bangkok

55 9/19 Fri Move:Bangkok⇒Tokyo

56 9/20 Sat

57 9/21 Sun

58 9/22 Mon

59 9/23 Tue Move:Paro⇒Bangkok Move:Paro⇒Bangkok

60 9/24 Wed Move:Bangkok⇒Tokyo Move:Bangkok⇒Tokyo

61 9/25 Thu Move:Paro⇒Bangkok Move:Paro⇒Bangkok

62 9/26 Fri Move:Bangkok⇒Tokyo Move:Bangkok⇒Tokyo

5 7/31 Thu

JICA Consultants

Data/Information
collection in Thimphu

Move:Bangkok⇒Paro

Data/Information
collection in Thimphu

Move:Tokyo⇒Bangkok

Paro(08:10)KB206⇒Mumbai Bombey(10:50)
Mumbai Bombey(16:10)9W357⇒Delhi(18:25)

10:00 Report to EOJ

Data/Information
collection in Thimphu

Data/Information
collection,

Discussion with Local
Consultants in

Thimphu

Survey Control at site

Data/Information
collection in Thimphu

Data/Information
collection in Thimphu

River Planning in
Thimphu

Site investigation：Trongsa→Thimphu(NH1)
Discussion with Field Offices of DoR

M/D Discussion with DoR in Thimphu

Signing on the M/D
Report to JICA Bhutan Office

Data/Information
collection in Thimphu

Road Design in Thimphu

Data/Information
collection in Thimphu

Data/Information
collection in Thimphu

Data/Information
collection in Thimphu

Data/Information
collection in Thimphu

Road Design in
Thimphu

Data/Information
collection in Thimphu

Bridge Design in
Thimphu

Road Design in
Thimphu

Road Design in
Thimphu

Meeting with related
agencies,
Data/Information
collection in Thimphu

13：30 Meeting with JICA HQ in Thimphu

Meeting with JICA Bhutan Office
Explanation of Inception Report to DoR and GNHC in Thimphu
Discussion with DoR

Documentation and Data/Information collection in Thimphu

Site investigation：Thimphu→Trongsa(NH1)
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(2) The second field survey (Explanation of Draft Outline Design Report) 
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3. List of Parties Concerned in the Recipient Country 

 

Organization Name Position 

Department of Roads, Ministry of 
Works and Human Settlement 
(DOR,MoWHS) 

Mr. Karma Galay Director 

Mr. Kunzang Wangdi Specialist, Planning Division

Mr. M.N. Lamichaney Specialist, Construction Division

Mr. Jangchuk Yeshi Chief Engineer, Design Division

Mr. Karma Wangdi Chief Engineer, Design Division

Mr. Tshering Wangdi(A) Chief Engineer, Construction 
Division 

Mr. Tshering Paljare Chief Engineer, Planning Division

Mr. Tshering Wangdi(B) Chief Engineer, Maintenance 
Division 

Mr. Tougay Choedup Chief Engineer, Head of Trongsa 
Regional Division 

Mr. G.M. Rai Chief Engineer, Head of Lobeysa 
Regional Division 

Mr. Karma Tenzin Executive Engineer, Design Division 
(Road)

Mr. Delip Thapa Executive Engineer, Geotechnical 
Section 

Ms. Choden Assistant Engineer, Environmental 
Unit

Mr. Masumi Ando JICA Senior Volunteer 

Department of Hydro-met Service, 
Ministry of Economic Affairs 
(DHMS, MoEA) 

Mr. PP Sharma Executive Engineer, Hydrology
Division 

Department of Geology and Mining, 
Ministry of Economic Affairs 
(DGM, MoEA) 

Mr. Dowchu Drukpa Seismologist 

Wangdue Phodrang Dzongkhag Mr. Dorji Wangdi Enviromental Officer, Dzongkhag 

Mr. Kunzang Chief Land Record Officer, 
Dzongkhag 

Trongsa Dzongkhag Mr. Tshewang Rinzin Dzongda 

Mr. Dorji Pelzang Land Record Officer, Dzongkhag

JICA Bhutan Office 
 

Ms. Yumiko Asakuma Chief Representative 

Mr. Sho Takano Deputy representative 

Mr. Masanori Sunada Project Formulation Advisor

Ms. Tomoko Miyata Project Formulation Advisor

DOR: Department of Roads, MoWHS: Ministry of Works and Human Settlement,  

DHMS Department of Hydro-met Service, MoEA: Ministry of Economic Affairs, 

DGM: Department of Geology and Mining, MoEA: Ministry of Economic Affairs 
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4. Minutes of Discussions (M/D) 

(1) The first field survey 
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(2) Technical Note (The first field survey) 
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(3) The second field survey (Explanation of Draft Outline Design Report) 
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5. Outline Design Drawings 

No. Drawing Title 

1. General Drawings 

1 GENERAL DRAWING (Chuzomsa Bridge) 

2 GENERAL DRAWING (Nikachu Bridge) 

3 GENERAL DRAWING (Zalamchu Bridge) 

2. Road Drawings 

(1) Chuzomsa Bridge 

C-1 PLAN 

C-2 PROFILE 

C-3 TYPICAL CROSS SECTION 

C-4 CROSS SECTION(1)  

C-5 CROSS SECTION(2)  

C-6 CROSS SECTION(3)  

C-7 CROSS SECTION(4)  

C-8 CROSS SECTION(5)  

C-9 CROSS SECTION(6)  

C-10 ROAD STRUCTURE  

(2) Nikachu Bridge 

N-1 PLAN  

N-2 PROFILE AND TYPICAL CROSS SECTION 

N-3 CROSS SECTION(1)  

N-4 CROSS SECTION(2)  

N-5 CROSS SECTION(3)  

N-6 CROSS SECTION(4)  

N-7 ROAD STRUCTURE  

(3) Zalamchu Bridge 

Z-1 PLAN 

Z-2 PROFILE AND TYPICAL CROSS SECTION 

Z-3 CROSS SECTION(1)  

Z-4 CROSS SECTION(2)  

Z-5 CROSS SECTION(3)  

Z-6 CROSS SECTION(4)  

Z-7 CROSS SECTION(5)  

Z-8 ROAD STRUCTURE 
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PREPARATORY SURVEY ON THE PROJECT FOR RECONSTRUCTION OF BRIDGES 
ON PRIMARY NATIONAL HIGHWAY NO.1 IN THE KINGDOM OF BHUTAN 

FINAL REPORT 

A6-1 

6. Other Relevant Data 

(1) Letter from DoR regarding land acquisition 
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