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PREFACE

In response to a request from the Government of Viet Nam, the Government of Japan
decided to conduct a feasibility study on the Can Tho Bridge Construction in the Socialist
Republic of Viet Nam and entrusted to study to the Japan International Cooperation Agency.

JICA selected and dispatched a study team headed by Mr. Koji Enomoto and Mr.
Katsufumi Matsuzawa of Nippon Koei Co., Ltd. and consist of Nippon Koei Co., Ltd. and
PADECO Co., Ltd. to Viet Nam, three times between August 1997 and September 1998. In
addition, JICA set up an advisory committee headed by Mr. Yoshinobu Hayashi, assistant
auditor of Honshu - Shikoku Bridge Authority, between July 1997 and September 1998,
which examined the study from specialist and technical points of view.

The team held discussions with the offunals concerned of the Government of Viet Nam,
and conducted field surveys at the study area. Upon returning to Japan, the team conducted
further studies and prepared this final report.

I hope that thls report will contribute to the promotion of the project and to the
" enhancement of friendly relationship between our two countries.

Finally, 1 wish to express my sincere appreciation to the officials concerned of the
Government of Viet Nam for their close cooperation extended to the study.

September 1998

Kimio Fujita

President o
* Japan International Cooperation Agency






September, 1998
Mr. Kimio Fujita
President
Japan International Cooperation Agency

Tokyo, Japan
Letter of Transmittal

Dear Sir:

We are pleased to submit you the report on the Feasibility Study on the Can Tho
Bridge Construction in Socialist Republic of Viet Nam. The report contains the advice
and suggestions of the concerned authorities of the Government of Japan and your
agency. as well as the comments made by the concerned authorities in Socialist Republic
of Viet Nam. The report consists of a main reporﬁ, an executive summary, an annexure
and a drawmg volume, . |

The feasxblhty study concludes that the proposed pro;ect to build a Can Tho
' Bndge will be technlca].ly and economlcally feasible and will be acceptable from the
' 'enwronmental aspects, and will contribute to the improvement of transportatmn

network in Viet Nam. _

- We wish to take thié opportunity to expfess our sincere gratitude to your agency,
the Ministry of Foréign' Affairs, the Ministry of Construction and Honshu Shikoku
-Bridge Authority of the Governmeht of Japan. We aléo wish to express our deep
gratitude to the Ministry of Transport, Project Managemént Unit My Thuan and other
concerned agenc1es of the Government of Viet Nam for the close cooperatmn and
' assistance extended to us dunng our study We do hope this report will contribute to

- the development_of Viet Nam.

Very truly yoﬁrs,

September, 1998

Katsufum Matsuzawa

Team Leader
The Feasibility Study
on .
_the Can Tho Bridge Construction in
Socialist Republic of Viet Nam
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SYNOPSIS

National Highway (N.FH.} No. 1 is an arterial road running about 2,300 km
through Viet Nam from the border with China in the north to Namcan in
the south. The rehabilitation and improvement of N.H. No. 1 is the top
priority pr01ect in the infrastructure development strategy of Viet Nam to

' the year 2010. Can Tho City is located 167 km southwest of Ho Chi Minh
City, and it is the largest and most important city in the Mekong Delta.
'The Can Tho ferry, which crosses the Hau River and connects the cities of
Vin Minh and Can Tho, experiences heavy traffic and is a bottleneck of N, H.
No. 1. Therefore, the construction of a Can Tho Bridge is a must for
improving transportlon and promotmg the development of the economy
and society of neighboring areas and Viet Nam.

The .objecﬁves of this feasibility study were to assess the feasibility of Can
Tho Bridge construction and to conduct technology transfer to Vietnamese
_ counterparts

The study was scheduled in two stages. In the first stage, the bridge
- Jocation was studied, and in the second stage the feasibility of the project for
the selected location was studied. The first stage cornpnsed review and
analysis of existing data and information, natural condition survey, traffic
study, nav1gat10nal condition survey, initial environmental examination,
preliminary economic analy31s and selection of optlmum route and bridge
type. = The items of the second stage were preliminary design,
env1ronmental impact assessment, construction planning and cost estimate,
economic and financial analysis, preparahon of implementation program,
and comprehenswe evaluation and recommendatlon.

For sethng up the altematlve routes sxte visits and data COHECthI’l were
conducted at the beginning of the first stage of work in Viet Nam. Three
alternahve routes (called Routes A, B and C) and their several options were
‘estabhshed con51denng not only natural and envuonmental conditions but
i exlstmg local transport plans: - Route A and B entered dxrectly into Can Tho
- Clty and Route C bypassed the central part of Can Tho City.

'Planmng COI‘Idlthl’IS of the bndges, mcludmg hlgh water level and design
o dlscharge, were estabhshed In the hydrologlcal and hydrauhc survey, the
' floodmg charactenstlcs of the Mekong Delta, and eros1on and sedimentation
of the Hau River were investigated. The scounng depth was calculated as



32m and utilized to design the foundations of the main bridge. The
required minimum center span length of the main bridge was determined to
be approximately 600m for Route A and B, 500m for Route C. Route C has
the most suitable hydrological condition for bridge location.

An Initial Environmental Examination (IEE) was conducted to clarify the
impacts of each alternative route on the regional natural and socio-economic
_environment. The results of the examination reinforced Route C as
superlor to the other alternatives.

Geotechnical survey was 1nvest1gated to certrfy the bearmg stratums,
especially for the design of the main bridge. Twelve bore holes were
drilled and laboratory test of collected sample soil were done. As the
results, the open caisson (L=90m) was adopted for the foundatrons of the
tower of the main brrdge, and cast-in-place piles (L—72m) and steel pipe
~ piles (L=80m) were adopted for the other substructures. -

Socio-economic frame work and future traffic demand in consequence of
traffic study were prospected. The future traffic volume was forecasted as
29,629 pcu/ day in 2010 and it mdlcated thata four-lane facrhty (two lanes in
~ each dlrectlon) will need to be des1gned

Based on the above results, a prelurunary economic evaluahon was carried
out and it showed Route Ctobe the most appropnate route

: Through the detailed examination of each route’s condltlons, an optimum
route was selected among the derived options. Route C-2/3, which was .
located 2.9km downstream from the existing'ferry line, was recommended
and accepted as most suitable in terms of less compensahon on land
* acquisition and resettlement of houses, traffic congestron in Can Tho Clty, '
and road ahgmnent '

- The requxred navrgatlonal (vertrcal) clearance under the main brldge was
determined based on existing relevant data for the Mekong River, the
navigable conditions of the Hau River, the charactenstlcs of the existing and |
future Can Tho ports, and assessment of the case study mcludmg the .
dredglng volume of riverbed. Navigational clearance of 39.0 m above the
flood level with ab% frequency (20-year return perlod) was concluded for
the prellrrunary desrgn at the Steering Comrmttee Meeting held on 27 March
1998 ThlS clearance satlsfred the comments on the document sent by the

vi



‘Mekong River Commission of Viet Nam on 8 April 1998, and was identified
as the final design condition for the Feasibility Study in the Steering
Committee Meeting held on 9 July 1998 in Hanoi. '

In the second stage, the bridge was preliminarily designed based on
analysis of the optimum span length, hydrodynamics, and economics. The
recommended hybrid (steel and concrete) cable-stayed bridge design was
accepted by the Vietnamese side.

The Environmental Impact Assessment (EIA) Study was also conducted in
~ the latter part of second stage work in Viet Nam. The adverse impacts on
" the natural environment and socio-economic environment of the project
area including resettlement due to land acquisition seemed to be of small
~ scale and could be easily mitigated. However, a monitoring program was
proposed to be 1mp1emented from the early stage of construction to ensure
that all sources of contammants generated by the construchon sites could be
appropnately controlled and managed, to minimize all adverse 1rnpacts on
~ the existing ecosystem of the study area.

The construction planning. schedule and cost estimates were developed
‘based on the results of the prehmmary desrgn The construction cost is
'estnnated at 200.0 million USD consisting of bridges and approach roads,
| whlle the prolect cost is estimated at 239.8 million USD including costs for
englneermg services, administration, environmental monitoring, land
acquisition, compensanonds and physical contingency. The tentative
construction schedule is 45 months from 2001 to 2005.

- The basic case for the l’roject has an EIRR of 13.5%. In addition to being
economically viable, this case is both technically and environmentally sound.
It is expected that the Project can be profitable with favorable financing
conditions and government subsidies. It is recommended to select a long-

“term loan with generous financing conditions concerning the interest rate,

- grace period repayment period and applicable work items.

Asa part of the technology transfer a seminar and a video presentation was
conducted. - The seminar was conducted at the PMU My Thuan office on
21 January 1998, for the Vietnamese personnel involved in the Study.

Topics of technology transfer at the seminar were, “ Advanced Technology
| for Bridge Construction in ]apan and “Construction Methods for Deep
" Bridge Foundation”. At a late stage, the Study Team produced a video
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movie that contains the highlights of the respective activities of the Study

Team as well as the study conclusion, and this video was presented on

9 July 1998 at the occasion of submission and discussion of the Draft Final

Report.

In conclusion, the Study Team found that the construction of the Can Tho
* Bridge is technically and economically feasible under proper financing, and

accordingly recommends that it should be immediately implemented.

- Project Outline
1. Bridge Location 2.9 km downstream from the existing ferry line
2. .B.r.idges: Feature ' ' -
1) Total Bridge Length: 2,615m
- Main span bridge: 1,040 m
- Vinh Long side approach span brldge 350 m
- Can Tho side approach span brldge S 1,225 m*

2) Bridge Width:22.1m
3) Main Span Bridge

- SuperstructureType:

- Foundation Type: '

4) Approach Span Bridge
a) Vinh Long Side

- - Superstructure Type:

- Foundation Type:
_ b} Can Tho Side

- Superstructure Type:

- Foundation:

*: inclusive 175 m of the substream bridge

(4—lane carnageway)

Hybnd (Steel and Pxestressed Concrete) Cable-Stayed Girder
70 m+200 m+500 m+200 m+70 m=1,040m

Reinforced Concrete Open Calsson | |

Cast-m-place RC PllE, Steel Plpe P1Ie

" Prestressed Concrete Box Gu'der
-7 @ 50.0 m =350 m
Cast—m—place RC Pile

' Prestressed Concrete Box erder :

18@50m = 900m

Prestressed Concrete Canh]ever Box ..
50m+75m+50m 175m .

Prestressed Concrete Box Guder
- ' 3@50=150m
CTotal . 1225m .
Cast—ih-place RC Pile, Steel Pipe Pile -
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10.

Approach Roads
- Total Length

Intersections

1} Vinh Long Side
2) Can Tho Side
3) Roundabout

Service Area

Project Cost
Economic Feasibility

Financial Viability

Construction Period

EIA

11,907 m
Vinh Long Side 4,990 m
Can Tho Side 6,917 m

Double-Y-shaped type ( Grade Separation )

T-shaped type ( At-grade)
Rotary type
Vinh Long Side: 15,000m2
Can Tho Side: 15,000m2
_ 239,820.57 thousand USD
EIRR= 135%

FIRR=  7.6% (Full Cost Recovery)

* Loan Condition {Long-term):
interest rate: . 1.8% :
foan portion: 85% of the Project Cost

Toll Charge Level: at 1.5 times of Can Tho Ferry
charge level

45 months

Socio-economic environmental countermeasure
“ Resettlement Area

. Service Area _

Environmental countermeasure for ecosystem

- Environmental Monitoring Programs

ix
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CHAPTER1 INTRODUCTION

1.1

Background

National Highway (hereafter N.-H.) No. 1 is an arterial road running

‘approximately 2,300 km through Viet Nam from the north at the border
‘with China to Namcan in the south. The rehablhtatlon and improvement

of N.H. No. 1 is the top prlorlty project in the infrastructure development
strategy of Viet Nam to the year 2010. At present, the WB and ADB are
providing funds to this road for both rehabilitation and improvement
projects and OECF is providing funds for both bridge improvement and
reconstruction pro]ects There still remain two unsolved large river-
crossings in the southern section of N.H. No. 1, i.e. the My Thuan bridge

~ crossing the Tien River and the Can Tho bridge crossing the Hau River.

The My Thuan bridge construction was commenced in the middle of 1997

* funded mainly by grant aid from Austraha

. For the reahzatlon of a contmuous N.H. No. 1 before 2010 as outlmed in the

Transport Development Strategy and to meet the transport demand for
promoting socio-economic development in the Mekong Delta and Indochina,
it is necessary to conduct a Feasibility Study on the Can Tho Bridge.
Consequently, the Government of the Soc1ahst Republic of Viet Nam
(hereinatter referred to as “the Government of Viet Nam”) made a request
for the Feasibility Study on the Can Tho Brldge in December, 1996.

In response to the request by the Government of Viet Nam, the Government

~ of Japan decided to implernent the Feas1b111ty Study on the Can Tho Bridge

Construction in the Socialist Repubhc of Viet Nam (heremafter referred to as
“the Study”) in accordance with the relevant laws and regulations in force
in Japan.

Accotdingly, the Japan International Coopetation ‘Agency (hereinafter -

" referred to as “JICA”), the official agency responsible for unplementahon of

technical cooperation programs of the Government of Japan, will undertake

. the Study, in close cooperatxon with the relevant authorities of the
" Government of Viet Nam. The Project Management Unit My Thuan of the
| Mlmstry of Transport (heremafter referred to as “MOT”) has acted as the

counterpart agency to the ]apanese Study Team (heremafter referred to as

“the Team”) and has also acted as the coordmatmg body with other relevant

orgamzatlons for the srnooth 1mplementat10n of the Study on behalf of the

1-1
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(1]

(2]

Ministry of Transport of the Socialist Republic of Viet Nam.

Objectives of the Study

The objectives of the Study are:

1) To conduct the Feasibility Study of the Project for the Can Tho Bridge
construction 1nc1ud1ng 1ts approaches for a study appraisal period up
to the year 2010.
To conduct technology transfer to the Viet Nam Government
counterparts through the Feasibility Study.

Scope of the Study

| The work on the Feasibility Study has been phased into four stages in Japan

(mcludmg preparatory work), and three stages in Viet Nam as per the

M

@

(3)

[}
@

(3
@

)

(6)

Y%,

(8)
©)

following scope of work. Fig. 1.1 shows the workflow of the studies.
" 1st Year (1997 Fiscal Year)

- Preparatory Work in Japan

Collectlon and Analy51s of the Relevant Data -
Study Pollcy, Methodology, Work Schedule, etc.
Preparation of the Inception Report

1st Stage Work in Viet Nam .

Submlssmn and DlSCllSSlOl’l of the Inceptlon Report |
Review of the Ex1stmg ReIevant Data
Collection and Analysis of the Relevant Data

Traffic Survey and Analysis

Forecast of Future Traffic Demand
Setting up of Alternative Routes
Natural Condition Surveys

Initial Envn'onmental Examination (IEE)
Setting up of the De51gn Criteria

(10) Preparation of the Progress Report D - .
(11) Submission and Dlscussmn of the Progress Report (I) .



(3] 1st Stage Work in Japan

(1) A study on Alternative Routes, based on the traffic demand and
natural data collected in Viet Nam

(2) Preliminary Cost Estimate for Each Alternative Route

(3) Preliminary Economic Analysis

(4) Selection of Optimum Route and Bridge Type

(5) Preparation of Interim Report

[4]  2nd Stage Work in Viet Nam

(1) Submission and Discussion of the Interim Report
(2) Additional Natural Condition Survey
(3) Preliminary Design
 (4) Construction Planning
(5) Maintenance Programming
(6) Cost Estimate -
(7) Environmental.lmpact Assessment (EIA)
(8) _' Preparatlon of Progress Report (II)
(9) Submission and Dlscusswn of Progress Report (II)

I 2nd Year (1998 Fiscal Year)
[5] Ind Stage Work in Japan
(1) E.cénomic A'nal'ysis
(2) Financial Analysis _
3 Implementation Programme
(4) Comprehensive Evaluation and Recommendatlons

(5) _Preparatlon of Video-Tape for the Draft Final Report
' (6) Preparatlon of the Draft Final Report

6l Srd Stage Work in Vlet Nam

- (1) Subnussmn and Dlscussxon of the Draft Fmal Report

[7] _' SrdStage Workm]apan o L

(1) Preparatlon and Subn'usswn of the Fmal Repcrt

1 :
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Progress of the Study and Outline of the Report

Inception Report:

Chapter 1:

Chapter 2:

" Chapter 3:

Chaptef 4:

.Che.pter. 5:

- Progress Report (I): -

The Inception Report was submitted to the
Vietnamese side prior to the Steering Committee
Meeting held on 25 August 1997. The contents and
schedules of the Study were explained by the Study
Team in the presence of the JICA Advisory
Committee and JICA and then accepted by the
Vietnamese side, ~After this meeting a joint visit to
the Study site with the Vietnamese counterparts
was conducted

Background Objective of the Study and Scope of
the Study are summarized.

Review and analySIS of data relevant to the Study,
such as natural conditions, transportation system,
and socio-economic conditions, were carried out.
A review of results of existing data of the site and of -

- its future development are summarized.

The Study Area and Implication of Future

Development are summarized.

- _Trafflc: sufvejys consisted of a Road-based Traftic

Survey and Inland Waterway Traffic Surveys. The

- Road-based Traffic Survey includes an OD survey
“and a traffic count survey which were conducted at

six locations along the existing roadsides and at
ferries. . The survey results and future traffic
forecasts are summarized.

‘Three selected alternative routes were set up to .

solve a traffic bottleneck on N.H. No. 1 caused by

_ the ferry crossing. The first one is situated about
3.3 km upstream from the existing ferry port and
" the second and third are about 750 m and 2.9 km
_ downstream respectively. The detaﬂed condmons
- of each alternative are summarized.

Progress Report __ (I) was submltt_ed “to  the
Vietnamese side for discussion and the acceptance
of the three alternative routes was finalized at this
stage. - These three routes were then further
analyzed for selechng the optimum route and

bndge type



Chapter 6:

' Chapter 7:

Chaptef 8:

Chapter 9:

Chapter 10:

. Chapter 11:

Interim Report:

Field surveys of the natural conditions, topographic
and riverbed survey, geotechnical  survey,
hydrological and hydraulic survey, were carried out
by a local firm selected by bid. Flood condition
surveys and the planform change analysis were
carried out by the Study Team. The flood

planform change was analyzed by the Study Team
using the Landsat data available between 1972-73
and in 1993. The details of the riverbank erosion
are analyzed and summarized.

The initial examination of the environment of the
study area was carried out by an expert of the Study
team.  Both natural and socio-economic
environments, including the resettlement of

inhabitants were investigated.

Based on the reviews on the existing standards and
specifications in Viet Nam, adopted standards and
specifications for the Project are summarized

After due con51derat10n of the study results on the

-hydrodynannc and geotechmcal conditions, an

appropriate bridge type among the possible bridge
types was selected. - Further hydrological and

" hydraulic issues and the selection process for the

recommended bndge types are described.

_ Econorruc v1ab1hty was prehrmnanly assessed for

determining economic indicators (EIRR) as the

- major condition for the optimum route selection.
The conditions - of assessment = including the . =

preliminary cost estunate are summanzed

The most desuable alternatlve route for the Can Tho
Bridge Construction is recommended based on

- engineering, economic and environmental aspects.

A detailed comparison study for each alternative is
summarized in this Chapter.  The selected

" desirable route is accompamed by suitable options
of connectmg pomts (mtersectlons) to N H No. 1.

- The Interim Report was subrmtted for dlscussmn _

with the Vietnamese side. - The contents of the

‘Report and the Study results were accepted in

general among the participants at the Steering
Committee Meeting held on 8 January 1998.
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Chapter 12:

Chapter 13:

Chapter 14:
- Chapter 15:

Chépfer 16

Chépter 17 :

: ‘.Progress Repbrt (II):

Major planning conditions for the bridge design
and construction are summarized. Specifically, the
required vertical navigation clearance to be adopted
is discussed in detail.  Discussions of other
hydrodynamic and geotechnical conditions, etc.,
which affect the basic configuration or scale of the
bridge structure, are also summarized in this
chapter.

The necessary study for the preliminary design is
carried out in Chapter 13 and includes the effect of
wind forces and local scouring.

Discussions of fundarental condition concepts for
construction planning, including procurement of
construction materials, - construction methods,
utilization of waterway and river, and advance

‘technology are summarized.

- Existing maintenance organizations and budget
" allocation are introduced.  This chapter also

introduces inspection methods for general
maintenance and in particular for Cable-stayed
bridges.

 Based on the information available including
relevant laws and decrees and obtained data, the

cost estimate procedure was set up, and then cost
estimate conditions were established. The source
of construction materials is discussed, and the

_construction cost estimation is compared with the

economic costs for the economic evaluation.

With  respect to the Envmoninental .Impact
‘Assessment, a field investigation was conducted by

the Study Team, while the observation survey
(including the interview survey) was carried out by -

| ~ a local firm with expertise in. this field. This firm
‘was selected by bid. This Chapter was prepared
~ by the Study Team based on the above mentioned

surveys and assessment of the field observation
results. -

The Progress Report (II) was subrruttecl for
discussion with the Vietnamese side. The final
decision of 39.0 m (for 15,000 DWT vessel) for the

‘vertical navigational clearance, and also the
appropriate bridge type was concluded at this
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Chapter 18

Chapter 19:

- Chapter 20

Chapter 21:

Draft Final Report: |

) Final Re;:;drt |

stage.

The economic analysis was conducted based on the

benefits analysis and costs estimates. The analysis

was carried out for the possible cases basically on
Route-C. Discussion of the study conditions,
economic costs and economic analysis are
summarized.

The financial analysis was carried out focusing on
the possible level of investment, desirable
procurement of investment and appropriate charge
level. The detailed discussion on the financial
analysxs is summarized.

The nnplementatlon and budgetary schedules were

studied based on the project condition of the Can

Tho Bridge Construction and its construction cost.

_Based on the entire study input and analysis, the

conclusions and recommendations on the Can Tho
Bridge Construction are summarized from the
technical, economic and environmental points of

 view. |

Technology transfer (seminar) in tﬁe ‘Scope of Work

 was carried out on 21 January 1998. The details are -

described in Chapter 21 and the Annexure to this
report.

'The Draft Final Report was prepared based on the
- results of the studies for each stage, and submitted
. in June 1998 for dlSCllSSlOl‘l with the Vietnamese = -

side.

. BaSed on the cdmrrients on fhe Dréft Final Report
* from the PMU My Thuan dated 28 July 1998 and the
_Mnustry of Transport dated 15 August 1998, the -

Final Report was prepared in August to September .

1998,



1.5

1.6

Study Orgahization

Listed hereunder are the study organization and the members of the

organization.

MINISTRY OF TRANSPORT

JAPAN INTERNATIONAL
COOPERATION AGENCY (JICA)
Social Development Study Division
Mr. Makoto ASHINO
Mr. Koichi KITO

Project Officer

. COUNTERPART (PMU - MY THUAN) ADVISORY COMMITTEE

Team Leader .

Mr. Doan Quang Hung
Member Mr. Nguyen Anh Tuan
Member :  Mr. Nguyen Xuan Hiep
- STEERING COMMITTEE
Chairman Mr. Nguyen Tau Mau
Member Mr. Nguyen Manh Kiem
"~ Member Mr. Nguyen Ngoc Nhat -
Member Mr. Vu Van Tri .
Member Mr. Tran Quang Minh
Member Mr. Do Huu Tri
‘Member Mr. Tang van Lam |
Member Representﬁﬁve of Can
Tho People’s Committee
Member Mr. Le Long Dinh

'Meetings held during the Study

Team Leader Mr. Yoshinobu Hayashi
Member Mr. Hideto Hatakeyama
Member Mr. Masayuki Karasawa
STUDY TEAM
Team Leader Mr. Koji Enomoto
(2™ Year) Mr. Katsufumi Matsuzawa
Member Mr. Akio Nakamura
{(Co Team Leader) : '
Member Mr. Yasuo Masaki
Me.mber Mr. Derek D. Bell
Member Mr. Kiminori Matsumoto
. Member Mr. Shigeyoshi Kiguchi
Member Mr. Takashi Kametani
Member i Mr. Seiju lkeda
Merﬁber Mr. Kazuo Nakagawa
Member Mr. Koichi Hyogo
. Member

Mr. Tomohisa Shiosa_ki

f}uxing the study .périod, the fdllo’win'g meetings' were held in Viet Nam of
which details are shown in the Appendix to this report.

Meeting Date/Place Main Subjects
" - Steering Committee 25 August 1997 Inception Report
- Progress Meéting 12 November 1997 Progress Report (I) |
_ Steering Committee 8 January 1998 Interim Report
. Steering Committee 27 March 1998 Progress Report (II)
. Steering Committee - 9 July 1998 Draft Final Report
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