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1. Scope of Work (S/W)




SCOPEOF WORK
FOR
THE FEASIBILITY STUDY
ON
THE CAN THO BRIDGE CONSTRUCTION
IN
'SOCIALIST REPUBLIC OF VIET NAM
* AGREED UPON BETWEEN
MINISTRY OF TRANSPORT
AND
JAPAN INTERNATIONAL COOPERATION AGENCY
Hanoi, Dated the 25 of March 1997

Mt Tran Doan Tho : ' Mr, Katsush: IWAYA

" Deputy Directdr General = . Leader
Planning and Investment Department Preparatory Study Team
- Ministry of Transport ' : : ']apan Intemahonal Cooperation Agency

Mr. Le Long Dinh
Director General

‘Project Management Unit- My Thuan
Ministry of Transport -

n w:tness of : Mr. Nguyen Ngoc Nhat
Director Geaeral '
Infrastructure Department :
Ministry of Planning and Investment
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A . INTRODUCTION

In tesponse to the request of the Government of the Socialist Republic of Viet
Nam (hercinafter referced to as "the Government of Viet Nam"), the Government of
Japan decided to implement the Feasibility Study on the Can Tho Bridge
Construction in Socialist Republic of Viet Nam (hereinafter referced to as "the
© Study") in accordance with the relevant laws and regulations in force in Japan.
~ Accordingly, Japan International Cooperation Agency (hereinafter referred to as
“JICA"), the official agency zesponsible for the implementation of the technical
" cooperation programs of the Government of Japan, will undertake the Study, in close
~ cooperation with the authorities concerned of the Government of Viet Nam.
Project Management Unit-My Thuan belonged to Ministry of Transport
(hereinafter referred to as "MOT") shall act as the counterpart agency to the Japanese
' Study Team (heteinafter referred as” the Team") and also act as the coordinating body
_ with other relevant organizations for the smooth implementation of the Study on
behalf of MOT.
This document sets forth the Scope of Work with regard to the Study.

B.OB[ECTIVES OFTHE STUDY.

The objective of the S:tudy is to conduct feasibility study for the construction
project of Can Tho Bridge including its approaches for the period up to the year of
2010. - '

C.5COPE OFTHE STUDY

, To ach:eve the ob;?chves menhoned above, the Study shall cover the
- {ollowing items; : S

1. Data collection and analys:s,
“(1)Socio-economic data- :
(2)Traffic and transport data, including domestic and international waterway
transport
(3Soil and geologlcal data
. (@)Climatic and seismic data
' ()Hydrological data
: (6} lopographic data
- (7)Development plans
- {8)Others

2.5ite survey;
(DRoad and waterway traffic survey
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() Topographic survey

(3)Soil and geological survey

(4)Hydrological survey

{5)Land use survey

(6)Survey on material mines for construction of road and bridge
(7)Survey on preconceiving positions for resettlement area
{8)Other necessary survey

3.Traffic forecast;
{)Forecast of future socio-economic framework
{2)Forecast of future traffic demand
4 Comparative study of alternatives; : -
{1)Study on the construction of the bridge and approaches (routes, location,
bridge type, architecture, tourism, culture developments and others)
- 5.Evaluation of alternatives;
6.Preliminary design;
 {)Design criteria
- {2)Bridge design 4
(3)Approach roads -’
. {4)Secondary facilities including toll collectmg statlon
~ (5)Construction method ;
+ (6)Quantity estimate
7. Plannihg and scheduling of construction works;
' 8. Maintenance program;
'9. Cost estimate;
10. Environmental impact assessmerit (EIA);
- (1)Social impact assessment '
- (HNatural environment
- 11. Economic and financial analysis and eVaiu'ation}.-

12. Implementation program; and

13. Conclusions and recommendations.

D.STUDY SCHEDULE
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The Study shall be conducted in accordance with the attached tentative
schedule.

E. REPORTS

JICA shall prepare the following reports in English and submit them to the
Government of Viet Nam;

1. Inception Report
“Thirty (30) copies
At the commencement of the Study;

2. Progress Report
Thirty {30) copies
Within four (4) months after the commencement of the Study;

3. Interim Report
~Fifty (50) copies including Executive Summary
Within six (6) months after the commencement of the Study,

4 Dra[t Final Report :
Fifty (50) copies mcludmg Executive Summazy
W:thm eleven (11) months after the commencement of the Study;

_ " The written comments on the Draft Final Report from the Vletnamese side
- shall be delivered to ]ICA wuthm two (2) month after subm:ss:on of the draft

' fmal reports

5 Final Report '

Fifty- (50) copies mciudmg ercutnve Summary . -

Within one (1) month after the recelpt of the written comments on the Draft
Final Report from the Vietnamese side.

F. UNDERTAKINGS OF THE GOVERNMENT OF VIET NAM

1. To faahtate the smooth conduct of the Study, the Government of Viet Nam
shall take necessary measures;

Do secu'ré the safety of the Japanese Study Team
{2} to permit the members of the Team to enter, leave and sojourn in Viet

Nam for the duration of their assignments therein, and exempt them from
foreign registration requirements and consular fees



(3) to exempt the members of the Team from taxes, duties and any other
charges on‘equipment, machinery and other material brought into Viet
Nam for the conduct of the Study

(4) to exempt the members of the Team from income tax and charges of any
kind imposed on or in connection with any emoluments or allowances paid
to the members of the Tearn for their services in connection with the
implementation of the Study

(5) to provide necessary facilities to the Team for the remittance as well as
* utilization of the fuiids introduced into Viet Nam from Japan in connectnon
with the implementation of the Study '

{6) to obtain permission for the Team for entry into private properties or
special areas for the conduct of the Study :

{7) to secure permission for the Team to take all data and documents
(including maps and photographs) related to the Study out of Viet Nam;

- 8 to provnde medlcal services as needed while its’ expenses will be chargeable
on members of the Team

- 2. The Government of Viet Nam shall bear claimé, if any arises, against the
members of the Team resultmg from, occurring in the course of, or otherwise

* connected with,the discharge of their duties in the implementation of the Study,
except when such claims arise from gross neghgence or will{ul misconduct on

- the part of the members of the Team. :

3. The counterpart agency shall, atits own expenses, provide the Team with the
following in cooperation with relevant orgamiza’tions;

{l)data and information related to the Study available in MOT mcludmg maps -
~and photographs
© {2)counterpart personnel : :
(3)arrangement of office with appropnate area and necessary equ:pment for the
“Study Team .

(4)credentials or identification cards

G. UNDERTAKINGS OF JICA
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For the implementation of the Study, JICA shall take the following measures:
1. to dispatch the Team to Viet Nam at its own expense; and

2. to pursue technology transfer and training to the Vietnamese counterpart
personnel in the course of the Study.

H. OTHERS

JICA and MOT shall consult with each other in respect of any matter that may
“arise from or in connection with the Study.
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TENTATIVE STUDY SCHEDULE

Month 1 21415167 1071112 13| 4
Work
in
Viet Nam
Work |
in ] ] I pul
Japan Y
Report . | A A A Al ] A
Presentation {IC/R PR/R  |IT/R DE/R F/R
1 ] ]
IC/R: Inception Report
PR/R: Progress Report

- IT/R :Interim Report
* DF/R:Draft Final Report
F/R :Final Report
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2. Minutes of Meeting (M/M)
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MINUTES OF MEETING
ON
THE SCOPE OF WORK
FOR
THE FEASIBILITY STUDY
ON
THE CAN THO BRIDGE CONSTRUCTION
IN _ '
SOCIALIST REPUBLIC OF VIET NAM -
AGREED UPON BEYWEEN |
MINISTRY OF TRANSPORT
AND
JAPAN INTERNATIONAL COOPERATION AGENCY
Hanoi, Dated the 25 qf March 1997

L R i

Mr. Tran Dean Tho : Mr. Katsushi IWAYA

Lo

Deputy Dizrector General _ " Leader
* Planning and Investment Department @ Preparatory Study Team -
Ministry of Transport : - Japan International Coo;aeiration Agency

-~
{r. Le Long Dinh

Director General

Project Management Unit-My Thuan
Ministry of Transport ‘

~ In witness of : Mr. Nguyen Ngoc Nhat
Director General
Infrastcucture Depactment .
Ministry of Planning and Investment
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The preparatory study team for the Feasibility Study on the Can Tho Bridge
Construction in Socialist Republic of Viet Nam (hereinafter referred to as "the
Study*) organized by the Japan International Cooperation Agency (hereinafter
referred to as "JICA"} headed by Mr. Katsushi IWAYA visited the Sociatist Republic of
Viet Nam from 16th March to 26th March, 1997, and had a series of discussions with
the Vielnamese side, represented by Ministry of Transport {hereinafter referred to as
"MOT"). List of participants is shown in Attachment 1.

As a result of the said discussions, both sides came to an agreement on the
Scope of Work (hereinafter referred to as "S/ W") of the Study, and signed it on 25th
March, 1997.

This document summarizes major items discussed between both sides and _
is meant to supplement the /W for the smooth conduct of the Study.

1. Title of the Study _
Both sides agreed to use "The Feasibility Study on the Can Tho Bridge
‘Construction of in Socialist Republic of Viet Nam" as the title of the Study.

2. ‘Target year g

' Both sides agreed that the target year of the Study shall be 2010, The

- Vietnamese side indicated its strong intention to begin the Can Tho Bridge
construction in 2000. The Japanese side agreed on]y to convey it to the relevant -

- orgamzatlons in ]apan

3. Locatlon of Can fho Bndge
The Japanese side expressed the locatton of Can Tho Brldge w1ll be decided

in the course of the full-scale study, but it is necessary to be based on the future land
~* use plan of Can Tho city, transport plan (road, waterway, port and ajrport), especially

Master Plan of the Highway No.1A. The Japanese side requested the Vietnamese side

should prov:de necessary data and information sufficiently for the full-scale study

team, in cooperation with relevant orgam?ahons The Vietnamese srde agreed on

this point.

4. Navigation Clearance and Width of Can Tho Bridge
" The Japanese side considers the navigation clearance and width is a very
~important element to affect the bridge design, construction cost and economic
©  feasibility. Therefore, the Japanese side requested that it should be provided as an
 initial condition by the Vietnamese side prior to the commencement of the Study,
‘taking into account of the limited study schedule.
*The Vietnamese side ageeed it and proposed that an Optlmum alternative
- including the navigation clearance and width shall be selected in the course of the
. Study, according to the method applied to the Peasibility Study of My Thuan Bridge,
and promised to provide the full-scale study team with necessary data and
information related to the Stitdy as soon as possible in cooperation with related
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organizations.
The Japanese side agreed it.

5. Environmental Impact Assessment (E[A)

The Japanese side requested the Vielnamese side to fully cooperate with
Environmental Impact Assessment conducted by the full-scale study team, especially
on the resettlement of inhabitants. The Vietnamese side agreed it.

6. Steering Commiltee
Both sides agreed that Government of Viet Nam would establish a Steering

' Committee under the chairmanship of the MOT. The Steering Committee will
consist of following organizations such as; Ministry of Planning and Investment, Can
Tho People's Committee, Vinh Long People's Commlttee, Ministry of Construction
and $o on.

7. Undertaking of the Government of Viet Nam

(1) MOT shall arrange the office space for the full-scale study team and
recommended that it would be convenient for the team {o rent tivo rooms; one
is in Ho Chi Minh city and the other is in Can Tho cily. :

{2) MOT agreed to arrange appropriate number of technical staff to supervise
traffic count survey, the O-Dsurvey and traffic police assistance. ' '

(3) MOT shall take procedures required to getdata and information related to

* the Study.

(4) The Japanese side requested to ensure the safety of the full-scale study team
The Vietnamese side agreed it. The Vietnamese side shall undertake the survey
and clearance of bombs and mines for the period of the Study in Viet Nam.

8. Undertakmg of JICA :
(1) The Vietnamese side requested that the Vietnamese counterpart personne!
take advantage of training in Japan related to the Study to promote effective
technology transfer. The Japanese side promlsed to convey this request to the
JICA Headquarters in Tokyo.
(2) The Vietnamese side requested that JICA will bear the following costs. The
Japanese side agreed that JICA shall bear:
(a) fee to rent the office space and necessary equipment (electricity, telephpn’e,
fax machine, furniture) , and vehicles for the full-scale stucly team.
(b) costs relevant to the setting of meetings at the stage of report's submission
and seminar for technical lransfer (hmng of interpreters, translatmn fee,

rent of space and so on) except for travel fee of the Vietnamese participants.
./ - . N : ’
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THE VIETNAMESE SIDE

1. Mr. Nguyen Ngoc Nhat

2. Mr. Nguyen Van Vien

3. Mr. Tran Doan Tho

4. Mr. Le Long Dinh

5. Mr. Nguyen Trung Cu
. 6. Ms. Nguyen Thanh Hang

- 7. Mr. Pham Ngoc Dung |
- 8. Mr. Nguyen Anh Tuan
' 9 Ms. Duong Tram Anh

10, Mr. Nguyen Xuan Giang
" 11. Mr.Phan Ba Dung

12. Mr. Do Minh Dung

Attachment 1

PARTICIPANTS LIST

Director General, Infrastructure Department,
Ministry of Planning and Investment
Senior Expert, Infrastructure Department,
Ministey of Planning and Investment

Deputy Director Genezal,

Planning and Investment Department, MOT
Director General, _
Project Management Unit-My Thuan, MOT

Expert, Planning and Investment Department,
MOT
Expert, Planning and Investment Department,
‘MOT

. Expert, International Relation Department,

MOT

| Deputy Manager,

Planning and Investment Division

* Project Management Unit-My Thuan, MOT

Chief, Hanoi Office,

- Project Management Urﬁt My Thuan, MOT

D:rector, Bridge & Tunnel Engineering Consultants,

- Transport Engineering Design Incorporation
~ Vice Manager, Transport Engineering Design

Incorporated South
Engineer, Bridge & Tunnel Engineering Consultants,

' Transport Engineering Design Incorporation
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THE JAPANESE SIDE

1. Mr. Katsushi IWAYA Team Leader, Preparatory Study Team

2. Mr. Tadashi OKUTANI Road planning, Preparatory Study Team

3. Mr. Keiichi SAKAEBARA Natural conditions/ Environment,
Preparatory Study Team

4. Mr. Koichi KITO Study planning, Preparatory Study Team

5. Mr. Yasuyuki ITO Second Secretary, Embassy of Japan

6. Mr. Hiroshi TSUJINO Assistant Resident Representative,

JICA Viet Nam Office
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(DRAFT)
TERMS OF REFERENCE
fdr- |
FEASIBILITY STUDY

ocn

THE CAN THO BRIDGE CONSTRUCTION

NOV. 1995
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(DRATT)
TERMS OF REFERENCE
for

FEASIBILITY STUDY
oh
THE CAN THO BRIDGE CONSTRUCTION

L. BACK GROUND -

‘National Highway No.1 is an arterial road running about 2,300 km throuoh
Vietnam territory from China border in the North to Namcan in the Sooth. The
rehabilitation and improvement of Highway No.1 is the top prior project in the
infrastructure development strategy of Vietnam from now to the year 2010. At

- present, on such road WB and ADB funded road rehabilitation and improvement

. projects and OECF funded bridge improvement and rebuild projects are being -

* carried out. There has still remained 2 unsolved large river-crosses in the Southern
- section of Highway No.1: My Thuan crossing Tien River and Can Tho crossing

“Hau River. My Thuan bridge Feasibilily Study has now been completed and its
_construclion is planned to commence at the end of 1996, mainly using Australla B
~ grant aid. '

| For the smooth going on the 'wholc'Hlohway No.1 before 2010 as in the Transport
~ Development Strategy and to meet the transport demand for promolm0 socio-

~+ cconoic development of Cuulong (Mekong) Delta and Indochina, itis of a

- necessity to conduct the Feasnblllty Study for Can Tho Bridge. It is for applying .'
) for Japanese developmcnt sudy fund in 1996 fiscal ycar

- IL OBJECTIVE AND SCALE OF THE STUDY

I1.1. Objective of the Study _ |
- Identify the necessity of the construction of a bridge crossing Hau River at Can

- Tho to deal with the increasing North-South transport demand and that of Mekong
- Delta.

- Decide the project scalc

- Identify the project socio-economic bencﬁt for Mekong Delta, Vietnam economy

L as well as lndochma arca

B § O Expccted Scale of the Study

~ - Name : Can Tho Bridge |
- Location: at Krn 2069 of Highway No.1, crossing Hau River, on the territory of
Vinh Long and Can Tho Provinces.



- Length: about 2,580 m, of which:
+ Main bridge 1,500 m
+ Leading bridge : 1,080 m
- Bridge width : 16,6 m
- Access road:
+ Length :5.2km
+ Pavement width : 16.6 m
_ + Embankment width  :25m :
- Navigation clearance: 40 m - (navigable for 7,000 - 10,000 DWT ships)
- Longitudinal gradient :4% _
- Bridge type : two tower cable stayed bridge.

IIL. SCQPE OF WORK

- Socio-economic assessment of Mekong Delta.

- Description of present ferry-boat service at Can Tho and road network at
Mekong Delta.

- Collection of present and forecastcd expenditures data for ferry and vehicle.

- Population growth forecast..

- Investigation of present situations and data of the dcvelopment history of Can -
“Tho and transport demand forecast for it in either case that bridge ig bum or not
- burlt :

- Review region transportation plan, taking into account lhe related existing data
of My Thuan Bridge. : :
- Investigation of natural conditions (tcmperaturc huxmdlty, rain fall, wiad and

storm etc.), hydrography, hydraulics, etc. of the river,

- Geotechnic survey at the site. -

- Investigalion of material sources, :
- Natural environment and ecology mvesuoalmn mcludmo air polluuon surface
~ water, underground water, water flow, land use etc. -
- Social environmental investigation on population, resettiement, soch actwmcs
~ cultural and historical inheritances, etc.

- Formulaté and assessment of alternatives on:
+ Construction scale, technical specifications such as bndoe size, grade of
load, navigable space, viaduct, fly-over, access road architect requirements,
operation regulations etc. _
+ Supérstructure and infrastructure prchmmary design of the bndge
+ Generat implementation schedule, tolal estimated investment cost.
- Preliminary analyze and assessment on economic bcncﬁt and hnance and
inveslment source for the project,
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IV. DURATION OF THE STUDY AND REPORTS

It is expected that the study will be completed within 12 months from the
commencement of the study. The following reports shall be submitted to the
Vietnamese side:

- Inception Report: This report shall include a program of the study and survey
schedule. It will be submitted after one month of the study.

- Interim Report 1: This report is to be prepared on the basis of the first field
survey and findings, containing the results of the analysis of the collected data and
information and initial studies. It will be submitted after two months of the last
report.

- Interim Report 2: This report shall contain a draft alternatives, environmental
impact assessment. It will be submitted after four months of the last report.

- Draft Final Reéport: This report shall contain an assessment of alternatives,
“superstruciure and infrastructure preliminary design of the alternative selected,
proposal of financial sources. It will be submitted after three months of the last

report and can be uscd as pre- feasxbxllty study to submit to Vietnamese s:de

e Fmal chort This report shall be summatcd to Vietnamese side within two
months after receiving thc comments from Vietnamese side on the draft final
report. '

These’ reports shall be made in Enc-hsh and dlstnbuted as follows
- Inceplion Report 20 coplcs : -
- Interim Report 1 ; 20 copies

- Interim Report 2 : 20 copies

- Draft Final Report - : 20 copies |
- Final Report ' : 40 copies
. V.SEMINARS

Semixnafs are held at the time of submission of Interim Report 1, Interim 'chor'l 2,
and Final Report, inviling every refated agencies of the central and local
authorlncs and peop!a concerned, at HoChiMinh City or Hanoi.

VI UNDFRTAKING OF THE GOVERNMENT. OF VIETNAM
- To assign the counterpart for the study. -
- To provide the study team with the exisling data necessary for the study.



- To exempt the study team from taxes and dutics on the materials, equipment and
personal effects brought into Vietnam by the team, according to the ‘Govermnment
of Vielnam regulations.

VIL UNDERTAKING OF THE GOVERNMENT OF JAPAN

- To dispatch, at its own expense, a study team to Vietnam.

- To pursue technology transfer to Vietnam counterpart personnel in the course of
‘the study.
- To train Vietnamese personnel related to the study. _

- To cover the expenditures for seminars, reports presenting, travel fees for
Vietnamese officials and counterpart.

V1. SPECIFIC FIELDS OF THE STUDY TEAM
Specialists in the following fields shall be assigned for the Study

- Project Management
- Traffic survey and development planning
- Economic assessment and financial analyze.
- Socio-economic and natural cnvnronmcnt impact asscssment
- < Geotechnic : L
- Hydrolo y and hydrauhc :
- Bridge structural design
- Long-span structure
- Architect
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4. Questionnaire
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FEASIBILITY STUDY OF CAN THO BRIDGE ON HIGHWAY NO. 1A

Project financial manager : MINISTRY OF TRANSI’(RT

Project execuling agency : My Thuan project Management Unit
Project formulation agency : Transport Design Consultant corporation.
Legal basis :

- Decision No. 2983/KHDT dated 27 May 1993 issued by the Ministry ol
Transport to allocate budget for carrying out feasibility study of Can The

Bridge on highway No. 1.

- Economic contract No. 124/HDKT dated 02 June 1993 signed between the
My Thuan Project Management Unit and The Trnsport Design and consulting
corporation for the implenientation of research and design of Can Tho bridge -

in its feasibility study.
Main documents to be vsed for reference.

- Draft Report on -"()ver'ill blaimihg for socin- cconum}" of ‘the Can 'ﬂm

Province 10 the year 2010 prepared by the Peopk, s Cnmmmcc in 1995,

- 'I‘ransport Plannmg for Car “Tho province n!l tlu. ye, ar ?Olﬁ plcpdlcd hy thc

people's C‘ommllh.c in 1995
= Qverall pl:mnmg of Mekong Rlver Della codcd vie wrm l*)‘) N

"Qrientation for Devc!opmem of Transpnrt System by Ih_c Ministey of

Transport in 1993,

- Feasibility Stady of My Thuan Bridge Project in 1995,
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PRE-FEASIBILITY STUDY OF CAN THO BRIDGE ON HIGHWAY No.1A.

CHAPTER 1
BACKGROUND

Road section of the highWay No.l from Ho Chi Minh City to Ca Mau is the
pﬁncipie arterial route of the Southern part of Vietnam. This is also the main road to
provide access for inter - provinee of Cuu Long river Delta and to link to Ho Chi
Minh industrial center. This road section on highway No.1 is, therefore said to play
a decisive role in the development of social, economic and military aspects for the

“Southem part of the country.

: "Anyhow, there's still a lot of traffic bottlenecks on this road section,
~ especially at the two river crossing points where ferr'y service has 1o be provided to

: cross ’I‘xen Giang and Hau Giang rivérs, Out of these two ferry crossings, Can Tho
ferry one is the bigger with the ferry operation length of about 1.2 km. Travel time |
: t.o cross tiver by ferry is qul_Iong_, creating traffic bolilenecks (o all kinds of
transport 'me_ans_ along this route. Although, the ferry service . is con'stamly
-'strenglhcn'ed and imptdved by adding mbre ‘ferries but st.ill not meeting the
inéreasing traffic démén’d in ihis; area. Traffic ‘congestion is a permanent
_phenomenon at these crossmg points. B . |

" Based on lha nauonal overau study of transport secnon in combmauon wuh‘

~ the forecast economic growih of the Southern provinees, the volume of iraffic at the

year 2000 shall reach 7000 to 8000 vehicle units per day.

It show thal in the commmg years, Can tho ferry system will riot rneet lhe

- lrafnc demand of this area ; lhat will slow down the economic development and

social activities of Soulhern part of Vietnam. To confront with the actual demand,
| | the feasibility study for the constiuction of My Thuan bridge was approved in 1995
~and will be followed by fuﬁdh:g for construction. What necessary to do next is to

- carry out a study for the possible construction of a bridge crossing the river in the
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replacement of existing ferry service which hence creates greal socip-economic

significance.

The content of the feasibility study for Can Tho bridge is firstly aimed at
providing overall and inteasive assessment of economic, social and transport
aspects and then formulating forecast development of the Region. Based on this
information, it studies and analysis the size of investment and related matters of this
project in order to set plan for the construction of a suitable'bn"dge' which carters for

the future traffic demand.
CHAPTER 2 |
DETERMINATION OF NECESSITY OF INVESTMENT IN THE
CONSTRUCTION OF THE BRIDGE.
B S_QCIO-ECONOMIC ENVIRONMENT OF THE REGION. |
L Cu;: Long River D_eltéx Regién. .
: Narurét Condition

- Cuu Long chr Delta composes 11 provmces of the Southern part of
Vietnam which' cover an area of 39,000 kn12 (about 12% of thc whole countrys

arca) and has 16.2 mllhon inhabitants.

© Cuu Long Delta isa vasl flood plam bu:ll up long time by allovial deposu by
the Mekong river systcm topography of the region is therefore rather flat, generally-
from 0.5m to 1.2m above Mean Sea Level. At prcsent there is a high density of _

channels in this area.
In addition, the region which is favoured by-its natural pesition and climate
condition creates rich potenuals for the development of agncullure fores{ry, water :

product exploitation and food processmg
Agriculture ;

Agriculture plays an essential role in the development of this area’s economy

in which agriculture produce is based on cropping/planting with rice crops as the
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main produce. The rice planting area accounts for 2.3 million ha (about 40% of rice
planting area of the whol¢ couatry. Favoured by natuce, rice crop production
reaches 8-10 tonnes per ha of which output of rice produce accounts for 3/4 of

planting production output,

In recent years, thanks to the agriculiural based policy of the Government,
rice production is speedily and stably increasing. In 1993, rice production reached
11.2 miltion tonnes (accounts for' 50% of the country's rice production). IUs
estimated that rice output can reach 13 million tonnes by the year 2000 and 16

inillion tonne by the year 2015 with growth rate from 5% 10 7% annually.
Industry :

- Generally, the.industrial sector of Cuu Long River Dela is not . yet
" developed. Tt mainly concentrates on light indusiry, such as chemical and
'constmctlon material production. In addition, industry .sector included the
proccssmg of agricultural- and waler products, -such as food and food staff
‘processmg. Olher industrial activities are leather tannmg, fertilizer producing,
-cigaretie and fine arts-works.nmhfufaclure,'which are of small-scale and low

] technology.

K iﬂcepl mdustml centse located in Ho Chi Minh' City, industrial complexes
~the Southcm parl of Vietnam are located mainly in Kien Giang, Minh Hai and Can
"I‘ho. provmccs -as these areas are in terms of land transport, in land-water transport

~and shrppmg

Al present mdus(nal output of Cuu Long river Delia is responsible for only
13% of the whole country's industrial GDP value. In recent years, due to the
'increasin'g' investment and new technology (through joint ventures with foreign
compames), the grow rate of. mdustry sector of this region is from 8% to '10% at

N average
Cortmercial service and export,

-One ‘of the potentials of Cuu Long river Delta is an area of economic
diversification reflected in the fields of animal breedirig, fruit tree planting, forestry

-and fishing, of which products are of wide ranges and high values. The velume of
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these producls not onty meet the local demand, but also are the supplying source of
food for Ho Chi Minh City. Al present, more and more joint ventures with foreign
partners are established to produce consumable goods for export. Particularly in the
fields of rice export angd water producls processing, the value of exported products n

this area accounts for 50% of the whole country’s exported value.

Trading and commercial services are mainly concentrates in Ho Chi Minh
City where the Cuu long river Delta: produces a great variety of goods as well as
supplies to agricultural products for local 'con_sumption and exporl.' The access routcf
‘to and from Cuu Long River Delta is through highway No.1A with Can Tho City as
its centre where there are advantages in connecting provinces and having

~ intemnational access to Kampuchea through the existing inland waterway network.
2. Socio-economic environment of Can Tho city.

Can Tho City which is a big and central province in Quu Lo}ng River Delia
‘with 2,946.7km? in size and 1.82 million inhabilaiits is'a hub to connect by road
“and waterway systems to and from Ho Chi Mmh City md Ca Mau and to and from-
Kampuchea to the sea. Gwen such convenient position, Can Tho provmce is in a
better posmon compared to other provmces in Cuu Long chr Dclta to develop its
50010 economy and plays an 1rnponant role o lmkmg other provmces in this region
to Ho Chi Mmh industrial centre.

AI present ‘there are various estabhshed socio-economic, lransport plans with .
the aim to make Can tho provmce to be an industriat and commercial centre of Cuu
Long River Delta. Can Tho Cily is recognized by the Govemmenl of Vlelnam the

second class metropalitant city.

Can tho province's economy is of fairly high de?elopment compated to the
overall economy of the Cau Long River Delta and the country as a 'who.lcf. In 1993,
the province ranked the second in term of GDP among prow}incés of Cuu bo"ng.'Riv'cf |
Deita accounts for 11.6% of the région's GDP and 2. 6'% of the whole counlfy The
growth rate of GDP of the province was 8.24% (in the period from 198610 1990)'
and 9.61% (in 1991 - 1994).

- Anyhow, agriculture is still the major economic activity, affecting the
province's economy, of which main products are made from planting (accounting
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for 80%). In 1991, rice output of the provinee wax of 1221 million wianes anl 194

increased to 1.63 miilion tonnes.

fn term of industrial output, the province ranks the third to Kien Giang wnd
Minh Hai provinces. Industrial output covers 12.14% of GDP ol Cuu Long River
Delta and 1.6% of the whote country’s GDP in tenu ol industrial vilue, The prinvacy
industries are chemical and construction material imanufacnire, In addition. there ure
some food stafl processings and industrial product manuficturing ab medium il
Csmadl scale,

Trading and commercial services are concentrated in Can Thu which ure
alfected by the economic centre in Ho Chi Minh City via the main traffic route on
Highway No.lA where traffic constraint takes place at- Can Tho leny crissing
which is across Hau river, adjacent to outlet of Can Tho City to Ho Chi Minh Ciry.

I. FORECAST ON DEMOGRAPHIC AND ECONOMIC DEVELOPMENT.

I. According to the census of population, Can Tho provinee itsell hus 1.6Y
million inhabitasts in the year 1991 and increased 1.82 million inh: lhll.il’il\ in 1994
'wuh l‘iucmaled growlh rate vl pupulatmn from 2.2 10 2.01%.. '

DBMOGRAPH[C F(')RECAST. OF THE CUU_L( NG RIVER DELTA

: Name of |  Year- wnc (mlllmn mhablmnls} i Growth rive (¢)
Cprovinee . | 1993 1 2000 | 2015 | 19932000 | 2000-2015
Longan | 1227 i . 1asr | iss7 26 e
Dong Thap | 1463 | 1.680 | ~ 2163 20 1.7
Tien giang | 1.622 0935 | 2y |26 ILs |
BeiTee | 1316 1 | 1542 2016 2.3 1.1
Vinh Long: 1046 | 1218 1.568 2.2 L7
Tra vinh 094 [ 1o 1461 2.3 LY
AnGiang | 1935 | @ 2222 2.861 2 |1
CanTho - | 1785 | 2064 2.697 ANIEE.
Soc Trang | 1173 1,347 1.734 2.0 1.7
Kien Giang | 1.336 1,599 2152 2.6 2.0
Minh Hai 1.721 2.004 2619 | 22 L&
Total ~ | " 15.544 18.181 23.657 2.1 1.7
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2, The assessment of ¢conomic development and growih rate {orecast is
made by the analysis of recorded economic dita of the region in the pant VeIes.
Generally, the average annual growth rate ol this region is relarive high. compared
to the relative level of the whole country. The recorded statistics showed thar GLP
in this area from 1986 (o 1990 hand annual growth rate al average 8,244 while it
was 5.5% in the whole country. In the period 1991 - 1994, srowth rate was .61

(while tor the country was 8 to 8.2%).

Generally, in the comuming years, the growth rate in this region is still
increasing at a high rate, Given the favourable conditions in natural and - sociad
environment, the expansion of intemational infrastructure will facilitare

monientum for speedy development of the region.

Based on the previous economic analytical studies and plmm.ing,\' al mstonal
~and local scales with a view to deline an uircmge fevel of gmwlh:.:'mking'imn
account the recent recorded data, and _assunicd fhat the region is the stage of high
do:_:Vélopment scenario of which a léup jump in economic development might be.
“expected due to proper investments, the helow is the economic. development

torecast of the region.

- FORBCAST ECONOMIC GROWTH RATE (5)

_ Area/coumry 1995 - 2000 C {2000 - 2015
Medium - [CuelongDelta | 9.0 S T
Economic growth | The whole cnuiilr'y. L | ' il
High Cuulong Della | 10 S
Economic growth | The whole comntry | 11 ' 12

HI. ROAD TRAFFIC SETUATION OF THE REGION.
1. Road traffic system,

Highway No.I A is a lifeline of the Southem part-of Vietim aid which starts
trom Ho Chi Minh Cily via Can Tho and ends at Ca Man in a total length ot 250km
of which 42.5 km is of the road section going via Can Tho prnvinté. This roud is
generally in good condition and able 1o accommuodate 2 motor-vehicle knes and

two side lanes for motor cycles and bicycles. Anyhow, there remain some narrow-
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width bridges and poor road sections. The road vehicte load capaeity I venerally

from 15 10 25 tonnes at average speed of 50 o 60km/h.

‘There are some other important routes in this region. Highway No.2E stems
trom Can Tho, going to An Giang and connecis 1o Kumpuclicu, and ol which roud
stretch in Can tho province is $7km long. The condition of these roads is Fairly gouod
as that ot the Highway No. 1A, Shoutd Can Tho bridge is huilt, would considerable
tmtixc be created thereon, atlraclive access © intermational and local watftic. Other
roads through Can Tho are Highway No.80 10 conneet with Kien Giong and the
Highway No.6l (formally named imer-pmvi:icinl road No.31) and lnlcr-prm'i'nciui
road No. 42 and which hoth start al Can Tho to Long My. All national highwayvs re

paved, except provineial roads are made of macadam or caith.

One of the specific charateristics of Cuu long Delta is that there's no railway
(previously, railway ran fo My Tho province). Read nerwork in the region is
theretore playing “an  impodant role in passenger and  goods - transpariation.
'.Compared to inlang w'ut:rway transport, road transport accounts for 73% 1o 80 of
passenger traffic and 30% 1o 35% of freight” trattic according 1o IW! statistics.
. Which is cquwal;am 10 202.9 million passenger and i4. I million omcs: anspoited.

Itis forec’a‘;I: that 478 million p’lx'sengéh and 39:1 million 1omes of woods wre the:
: tmmc volume to réach by the year 2000 (at average yl‘u;w"lh ol rallic rate of 10 1
12% yearly). ‘

In the "Oric'nl_atioﬂ for the Development of Cuu long Delta Region” in the
cémming years, focus is given to the upgrading of Highway No.t section {rom Ho
Chi Minh City to Ca Maun at Delta road class 1 and 2, the construction ol My thuan
Lridge in the period 1996 - 1998 and the construction of “Can Tho hridgé by vear
2000. This plan also includes the continuous uprading of other road network. such
- as Highway No. 80, Highway 91 at Delia road class 3

2. Can Tho ferry service and volume of ferry crossing trattic.

~ Can Tho tenminal crossing the Hau is locared at the gite way of Can tho Chy.
connecting 1o the Highway No.1A, lzading to Ho Chi Minh City. This is the bigeest

fervy temiiral is Southem Vietnam.
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‘The ferry service was established in the prewar tinte and later maintined and
strengthened. From 1945 till 1975, ferries of 15 tonne’ capacity: and 0D wonne
capacity were timely wise operated. At present, to medt the cumvent fralfic demand,
ferry terminals are widened with twice landings, provided on each side of the river
with 6 ferries of 100 to 200 tonne capacity in operation to serve -+ wheel motr of

vehicles of about 1400 vehicles per day.

Althongh ferry crossing service is strengthened, but fraffic congestivns still
occur. At average, the crossing takes 30 to 40 minutes and during the peuk haurs,

many vehicles have to wait for crossing in 2 (o 3 hows,

Survey and collection of vehicle counting dara ohtained during pegiod 1990 -
1995 at Can Tho ferry terminals are given in the below table. Figures indicates in
the fable is the average volume ol traftic in each yeur und daily motorised irafiic w

average.
3. Tralfic volume forecast in the future.

" To form a basis for caleulation of traffic growth in the fulune. the vehicle

converted ratio (passenger car unit - PCU) is

“Motorcycle 1 0.5

* Tourist car : : N

Bos 305

: Truzc!;< 3:5 lohm; : . 2
5:10 tonne - 2S
10-15 tome -~ :3.5

15-18 tonne . ':' 4.5
4.

N

Special vehicle

“Daily passenger car tinit (PCU) = conversion table

1990 :!9‘9‘1:‘ 1992 | 4993 1994 | 6 monihs of 1993

47137 | 4830 | 4404 | 965 | 4190 C 455

The assessment ot trdiic demand growth is derived from the statistically

- recorded data at the average volume ol traftic in 1995 as the hasis for caleulation,
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The growth rate of traffic volume is calculated hy using dula on cconomic’
growth, the attractiveness and diversion of tralfic modes duc to'ihe planning wnd
improvement of transport networks, and the clearance of bottlenecks causcd by
ferry service, The average growth rate of tralfic, therefore will be ubont § 10 124,

till the year 2015 and take place as follows :
From 1995 to 2000 growth rate 0%
From 2000 10 2015 growth rate  12%

From 2015 onward 8%

" The table below forecasts traffic volume an reon of pas\t:n"cr car unil (}'( L)
through Can Tho bridge.

Counting Yearly . Daily vu!mﬁe ol PCLE
corresponting | L _ .
Station [ Number of vehictes | Tiizo0n Tl aoe | T s
| _ q=10% | g=12%" | \_’qz'.\"; ’
CanTho | 4554 PCUMlay | s |2 | e

q" means growih rate of ratfic demand.

Iv. 'CONCLUSION.

Based on the existing traffic demancl at C:m Tlm h,rry Lm\\mu md lm!lu._\

o -dwn.md forecast in the future; it l\ necessary o carry. mu a \mdv on lllc pnmhic

investment for a m,wly bailt bndac at Can Tho in order to avoid mitklic dek: 1S and

' congesuons caused by exisling lferry cmsxmgs and carter for lmthn demund in the
coming years.
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CHAPTER 3
OPTIONS OF BRIDGE LOCATION

1. TOPOGRAPHIC ENVIRONMENT OF PROPOSED BRIDGE SITE.

Bridge site represents lypical characters of Cuu Long River Delta which was
longly fomtd by alluvial deposit of Mekong river system. The natural land is rather
flat with average elevation in between 0.5m to [.5m above Mean Sea level (MSL).
On the Eastem.side of the river there are paddy fiélds scatiered with populated
communities. Located o the westermn bank of the river is Can Tho' City and its
- vicinity.

The Hau is one of two main river distributors of Me Kong River, having
fairly wide river bed of which some locations have width of nearly 2 km. Anyhow,
al Can Tho river bed is not so wide with average length of 1100m and has river

islets associated with centuries of habitation.

- The Highway No. 1 Acrossing the Hau by Can tho ferry at the Eastern outlet
of Can Tho City approaches to the centre of the cily where are lbcated many
* houses, m_ililaljf area and narrow streets. From the city centre, the Highway No.lA
again crosses Can tho river in the Southern west direction or converts its direction to

‘the North to connect with Highway No. 91.

1t is noted that Can Tho city - the city of national second city class is under

. . expansion. There have been established some development plans for the seting up

- of Hung Phu economic :p'r(')'cessing zone, rehabilitation of Can Tho and Tra Noc
airport. 1t is therefore essential that harmonization between the Master Plan for the
Highway No.lA construction and the Master Plan for the development of Can Tho
City.

2, Météc}rological, hydrological and geological environments.
1. Clinia'tc‘:
Clifnate at  Can:Tho province is influenced by typically tropical monsoon

“weather which are devided remarkably by two seasons.

Rainy season occurs from April to November.

Dry reason occurs from December to March.,
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In rainy season, the rainfall accounts tor Y0% that of the whale yeur which is
about 1829 mmfyear at average or 200mm 1o 400 mm per month o average. it is
importantly noted that there is a lot of thunderstorms in this arca but very lew biy
typhoons.

- In dry season, it is clear and sunshine. The radivactivity is of 106 KCL per
¢m?2. That is equivalent to 150 o 200 sun shinning hows per month and 184 o
2000 sun shinning hours per year at average.

- Humidity : it is high in rainy season (85%) and yearly average ol 820,

- Monthly average humility is trom 76 to 86%.

- Yearly temperature is 26.709C at average, 36.50C at maximum and 17.70C
at minimum.

- There is rarely very big typhoon in this region. Wind-velocity meusured is
3m/second. ' '

2. Hydrology :

_ Hydrological study and calculation are made on the busis ol récorded data

available al hydrau-meter stations located on the Tien and the Hau during 1939 and
1985, The dafa which were ohserved and measurcd during the surveys conducied

" for My Thuan bridge project beiween 19851988 are also incorporated.
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Hydro - graphical data are calculate as follows :

Location | Location 3
- Design water level 41%. 1.56 1.87
- Navigational water level 45% 1.5¢ 1.83
- Design water discharge 1 % 26110 mis

The above height is hased on the 1972 Hon Dia Naotional Heighs standard.
The river section of the ‘Hau which runs along Can Tho city. is rather stable,

indicative of no clear change of river platform,

To pursue further implementation, il is necessary (o cany ot investigalion
and survey the possible change of river planform and 1o establish hydrau-merric
and water level recorded stations. These activities will take from | o 3 years o

complele.
3. Geotechnical investigation

Accordmg the d'm obtained trom the 6 t.lnllmu Iml«,s ({or twa hnd~’
Iocal:on options) uneler Standard Pcnctratmn 'I‘ml (QIYD the primary findings tor

option | is as lollows

- Surface layer : clayed silt is fornd in thickness of 13m of surface soil with
high p!mlicily approaching to the twa bank of the river. The nexi is d-nrk hrown clay
with medmm and high level of plmllcuy This layer appears at the 1wo hanks ol the

© river at a depth of about RL - 30m (Rcduced [_wel)

- Second Iayer is dark black fine sand, refalively compressel. This kiver ix
16m thick and:tound on the Northem bank of the river wi:h depth of abow tem
('\ppe'\red at a depth ol hclwccn RL 3310 - 49m, This layer can bhe. 1|qu us the

= lmdmg layer tor!ay:ng loundauon of ﬁpproachmg bridge.

: On the bank at C'm"l‘ho :qide'- lhfs layer is found at & depth of hetween KL -
42 to' RL * 60m with hu,hn,r cumpremh:h(y This hYLI’ is also suitable Tor Lmnu
loundauon of appronchmg bridpe.
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At the bottom of river bed, there appears a rather |hick unstuble layer of clay
whicly consisis of dark brown and grayish green clays changed trom hizh 1o
medium level of plasticity at the depth of RL - 40 10 - 35m. indicative ol low
number of SPT (No = 10 to 15). Next to this layer is another kiyer of clay having

higher compressive strength {40 to 50) and with thickiness of 3 10 8Sm

The main loading layer is the layer of sand and mix{tir;: of pebble ind erit
which appear at the depth of RL - 69,0m. {ts propertics compose a mixture ot sand
and yellow - brown mottling. Below this layer is the layer of gravel and grit aid
pure sand at a depth of RL - 75 having high compressibility (N‘ > 305 This lan)’ér is

the mosi suitable loading one for laying on the foundation of the main bridyc.

For the Option 11T of bridge Ioc:mon the suoil pmpcrllu are most identical 1o
those in the Option .- Anyhow, the suitable loading layer for laying on rnund.u:nn
of approaching bridge is very thin, uneven with thickness of 3 - 4m and
unconsolid'ued Where the t‘mmldminn of the nmain hriduc is 10 he luid. ‘the suituble
loading layer is found at the dbpth of RL- 74m wlmh is move or less “Jl.i“l(.-.ll i

Ihe sonl propcmu. in the ()plmn L.
1. SELECTION or IH BITS‘[‘ ()I"ﬂ()N FOR BRIDGE L, OCATION

The deimnm.\lmn of the best nptum for hnduu Imduun shatt base on lhc‘

foliowing pnncxplcs

-The linkage from the fwo ends of the bridge 10 highway NO FA (uon both
river banks) shall be in hammonization and in conformity with technical stidard of
the highway network, the Master plan of the Highway No 1A network. the Vaster

plan of the development ol Can Tho city and other related infrastructure.

= In confonmity with the geographical, opographical and hydragraghical
characteristics of the hridge site and with insurance of water Dow ind navigable

traftic.

- The volume ol bridge construction is fo be lowest and the rouse alignmen

is shortest, The construction cost is (o he lowest.
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~Having considered the above principles and based on'the intensive studies
including consultations with Can Tho authority, two bridge locations are selecied

with detailed justifications as follows :
Option 1 :

The proposed bridge location shall be abow 2.7 kmy downstream from the
existing ferry crossings and is still in upsireum position compared 1o the fusre
proposed location of Can Tho port. This alignment will go siraight and connect with

the Highway No 1A at the rear of Cai Rang town.

Advantages : it is in contformity with the Master Phant of the Highway No.
A and located in _the Southem suburh of Can Tho city, and Lcilitule tallic

movement on the Highway No 1A,

- Bridge crosses a less pnpuhled are which rcquuct. less compensation costs

-'-md poss:hly maintains clean environment.
-l impmves natural scenery n:l' the city's image,
Disadvama’gcs; -

- A\ hrldg&. has o cross Con Au (nw.,r |sln,l) the main Ilnw ol the river witl

Ehe deviated to the E'\s(

- - For the immediate use, o bridge namely Quang Trang shill be buill 1o,
connect this bridge and the city or a link road and some bridges shoubd be buili o

make a continuous connection hetween the bridge and Cai Rang towa.
Option No 3
- _Il is in‘cbnfonn:ily with the Master Pl an of Cin Tho city's devetopment.

T!m proposed hndgc Iocation W|Il hc aboul 3 3 km upstream (rom the pluu.lll
ferry crossing. It wilt then cross ¢t a ioolbnll playground of the l‘nllll.lr)' wme No. Y

and some streets of Can Tho city.
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Advantages

The location is in conformity with the Master Plan of G Tho- ciny's

development.

Disadvantages :

- The bridge will cut obliquely the river Dow

- It cuis through the city, creating problems in settlement of iralfic junctions /
intzrsections between Highway No. 1A and city was sysiem which limils trattic

movement on Highway No. 1A
- Traffic salety and environmeatal featores are less compariible to uption .

- Lasily since the location is very closc to Tra Noc airport. mure precautions
“should be taken when there are !ngh structures built m this ()pimn (such as Gable

' slayed bndge or hanging bridge).

_w. COMPARISON AND Rr‘wnmnmm'now or AL"néu..'\:.-x'rij\"n;.
()I'TIONS OF BRIDE LOCATION ; '

Based on .\dvamag,u)us and dncatlvanmgcmls pnmt\. of the two npnun-. and vn
: (hu compnr:smn table -in fem of volume of - construction, and taken into
- ‘consnderalriqn of Wnanimous’ views of local competent .u_llhun_ln,.-. the Option 1 ax
- pr_imariiy assessed is found lbzh‘c-un"np(ion_ m@m: suitable (o the Muister l‘l-.n'n of
" Highway No. 1A and t0 'the requirement of the Master plan af e Ciy's

development, Option | is there for recommendable for selection.
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CHAPTER 4
INLAND WATERWAYS IN THE CUU LONG DELTA
AND REQUIREMENT FOR NAVIGATION
ON THE HAU RIVER AT CAN THO

“The Cuu Long Delia has potential and convenient inland waterways through
an intensive system of rivers, channels and man-made canals in which the Tien and

the Hau are regarded as the "backbone” of this inland watenway systen.

In fact, seagoing vessels make travel on the Tien and the Huu through Tien

an Dinh An mouths upstream to Phinom Penh.

In accordance with studies which have been adopted in the My Thuun Bridge
- project, the Tien is recognized to be the interhational navigation chamel 10 and

- from Plmom Penh with design capacily ol vessels caleulated as follows : -

Dead Weight Tonnage (DWT) 3610 tones
L):nglh overall (.L'()A)‘ o . _' :_ | 90.7 m

- Width 'o'f'vc&;sél (beam) | S T 13.0m

© Vessel width | j . | _ B :S.Tm ‘

CAidmn 289

_Qwing 10 the previous to the previous agréement with the concemed
countries, vertical clearance of 37.5m corresponding to water level + 2m (G the

hydrau-metric station) prently remains applied as design standard.

- The Hau is nol yet recognized us intemalional shipping channel - vin Vamy
Nao channel to Phnom Penh. Govenunent of Vietnam hias declared fo register Can
- Tho port as a port opened 10 intemational vessels (intemational port) and vesscls up

0 5(_)00' DWT Capac'it}_,- have already acrived at this port via Dinh An Mouth.

Can Tho port is & big port 'in Cus Long Delta with present ciapacity of

‘ 200,000 tonnes per year.
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[n future planning, Can Tho puotl will be shifted (o The site near an industrial
park in the south side of the city (5 km downsticam from the exisling lerry
crossing) with design capacity from | to 2 million e yeairly and 3000 DWT
vessel accommodated. Upstream the existing Can Tho port which is ahout 5 km
from Long Xuyen - provincial town, a port will be established o accommuodate
3000 DWT vessels with throughput capacity from yearly 700,000 10 1 million

tonnes in accordance with overall planning of An Giing Province.

Phnom Penh port has been designed o accommadate 3000 10 608 it DAVT
vessels. Generally inland waterway navigation through the Hau i1x more convenient
than that on the Tien. It is, therefore posﬁ:iblc o provide bigger vessely 1o navisate
on the Hau to and from Phnom Penh than on the Tien with vertical clearance higher

28.9m.

It is viewed that the recommended: location for Con The bridge can apply

vertical clearance at lesst 37.5m as adopted for My Thuan bridge. .
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CHAPTER 5
SELECTION OF TECHNICAL STANDARD:
CRITERIA AND SIZE OF CONSTRUCTION CAPITAL

1. DESIGN CRITERIA
1. Bridge design criteria

The design crilteria is prepared in accordance with struetura limits (Bridge
design code) issued in 1979 by the Minisiry of Transport, taking into account
' foreign standards, such as snip (CHUIT) 2 - 05 - 03 - § of the fonmer Soviet Gnion
or ASSHTO Guide specitication (USA).

“2.Liveload :

‘In conformity with design imrﬁc loads H30 and XB 8O and wother
corresponding values. |
3. Deck width
 Stage l (til} the yéar 2015) 2 X 3.5m radfic lanes, 2 N ?..?,m'mulnr cyele 13111_:._‘.\
“and 2 X 2im for footways. o '
Stage 2 (alter 20485) be widened into four traflic Tanes @ 4 X 2.5m maflic
lanes, 2 x 2m footways. | |

d. Earth quale loads : Seismic level 6

S. Desigi vessel navigation clearance:

. Navigable clearance + 1.54
: i'\’er_iic:il clearance : 37.5 to 40m: .
~ Horizontal clearance : 200 to 300 m
6. Bridge Gradient ;

Maximum gradient for Can Tho Bridge will be equal t or tess than 54
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1. OPTIONS YOR BRIDGE STRUCTURE
1. Main Bridge

It is required that the main girder should be fonger than 200m tong i opder
to maintain adequare vertical clearance below the bridge. The main bridge desiun

can follow the [ollowing options :

- Pre-stressed concrete balanced cantilever box girder with maximum span ol

250m,

- Cable stayed bridge steel girders and reinforced conerete deck with muam

span of up to 550m .
2. Approach bridge

- Approach hrldge will be arvunged by 40 - 6{Jm pu, \Ilt,\\x_d conurete hox

rdcr consuetude by mcrun:,nml Iaunchmg method.

- 30 to 40m pre-stressed concrete girdcr constrticted by vverheud Iruss

-erection method with T and { shape segments.
* 3. Foundation

- For main bridge foundation, cast in - sitn-large diameter reinforeed conrete

piles with size of piles from 15010 200 ¢y are considered appraprinte,

- For approach span foindation,; 1.0m diameter spun driven piles. or piles in
round shape of SScm diameter or square shape 45 x 45em hamering piles are’

considered appropriate.
1L ALTERNATIVE OPTIONS OF BRIDGE STRUCTURE
1.Option]:

Span arrangement
930 m + 145m +, 3 x 250 m + 45 + 540m
Total length of the bridge : 2,510m
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In which :
Main bridge span is made of pre-stressed conerete balanced cantilever hox

girders constructed by balanced cantilever method.

Approach bridge spans are made of pre-siressed concrete hox girders,

constructed by incremeatal launching method.

- Foundation for main bridge is made of ¢ase - in - situ 180m dizmeter hored

reinforced concrete piles.

- Foundation for approach bridge is made of 110 e diameter seinforved

concrete spun driven piles.
2. Option II_

Sp*m armngunum

- 920m + 264m + 550m’ +264m +16(1m
Total lmgih of the hnd;,a, 2,358 m
In whlch

= Main lmtlgc spail is of cable stayed bridge type with two pylons.

- Apprmch Imdga, is of pre- sm,w,d concrele "rmdu\ um-.lrmiul v

: mcrema.,uml launchmg method.

}*onnd'\uon. _
It is identical to ihc pilé foundation
“In the option |
IV, ESTIMATED COSTS FOR DIFFERENT BRIDGE OPTIONS AND FOR
ROAD CONSTRUCTION
1, In order to ésiima’le projeet cosls, sohle unit costs have heen caleulated.
-~ taking into consideration of similar ones in other projects -implcmcmcd in the world,

- For main spans by using halanced cantilever PSC : 49.5 million duny per
-2 equivalent to US$ 4,500.
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- For main spans by using cable stayed deck @ 51.7 million dong per in2

equivalent to US$ 4,700 per ms.

- For incremental faunching PCS ¢ 15.5 million dong per m2. equivithent to
USS$ 1,500 per m2.

2. Estimated costs for bridge, approdach roads ind resettiement are calcukacd
in accordance with prevailiung slipillaled levels as delined in legsl cost level
Document No S6/BXD - VKT, and Machine cosis level Document No. 37/RXD -
VKT issued by the Ministry of Construction on 30 March 1994. o
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ALTERNATIVE OPTION FOR CONTINUOS PRE STRESSED
CONCRETE BRIDGE

Linit = mitlion Jong

Uail i . .
| ocation LIplin caiion Vption It
Suhse Profect conponenis Ihald | . cost Location fptica | Vocaliun tiption
No Mt." Yolume (TN EN Vaolune £
. Nung
Main Bridge (1040 x 16,5) m2 m?2 49,3 17860 40 | 17160 | x4l
1 Approach Bridge (1470 x 16,5) m2 m?2 16,5 24253 T RIE 232355 FILIME
Sub total for madn a approuach 1.249.62% 12490628
Northem Access  Road  (includiog | km 3033 1,63 11470 5.3n 16,237
precasted drains)
i North side bridges K=16,5m (widih} m? 13,56 1320 18,205 gy 13721
Southem Accéss Road kv MBI 6,635 b i MLOIS
South side bridges K=16,5m (widih) m2 | 1386 | 3630 0312 | 412 | saTy
Suh Total - 99847 117,754
Cost for compensation of res_elllcmént m2 | 0,103 ISSIRKI_ 19,740 LY PTY 2274
Cost for clearance of dth class hnuses m2 | o042 | sae 2358 | su tiie
NI | Cost for clearanée of storeyed buildings | m2 1,05 ekIeE N SR AT 14.677
bii_tia!' cost aod cost for acquisition” of m?2 I.E:S.i C 76K ESTO . x| diuhd
land . * o
Subtotal for compeasation RARe LR
Total - 1382762 1436445

Note : K = Bridge width
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ALTERNATIVE OPTION FOR CABLE
STAYED BRIDGE

Unit = nitlion dony

: Linit e ey . .
Sense Projecl components Unit cast L.m_.nmn Qptien 1 Lncutinin Opliva H
No M"f Yolume Canls Yulume g
Dong .
Main Bridge (1078 x 16,5) w2 w2 517 17247 DEURTS 17787 STUARH
I | Approach Bridge (1280 x 16,5) m?2 wr |13 | e boasase | 2w | Msaso
Sub total for maln s approach L2GRAGS 1268048
Northem  Access Road (including | km 3033 1,63 LU 36 16257
precasted drains) )
Al North side bridges K=16,5m (widd} : m? 13,86 1320 BRI u-m‘_ RN
Southem Access road _ ' b | 2003 _h,ﬁ§ 2{5. 1) (ISR 0633
South side bridgzs K=16,5m (wid(l) m? 1186 M IR I 1125 DALY
Sub Total’ Uy AT R RETYR T I
| Cost for compensation of resettlement B 0,108 'mmm 1 199,740 2TRSN ; 07
Cost for clearance of 4th class [mbscs' : aﬁ‘.’ ’ l’},4'2'_- $a76 | 20ax - SRR AR O
I ] Cost for clearance of storeyed buildings w2 | noss | UM " 241y l_"w?S 14627
* | Initial cost and cost for acquisiticn ;_n_l' w2 1,153 7680, BE70 by 236y
land ' : '
Subtotal for compensation | 33.28% B TR T
Total 14801202 o Aass

Note : K = Bridge width
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ROADS TO THE BRIDGE (IN OPTION )

LENGTH 10.3 KM : WIDTH 3.5 M

nggc Project Component Uinil Volume tnit Cust aly Toral Cints 1
1 | Gosts for read construction Yy 537,008,
A | Estimated Erectlon Casts 1 TR R
| Embankment, teanspo length Hkm ml 203225 A0 o TN
2 Enforcement of verical drains m 59900 13400 CRARTTATE 3
i Enforcenient of coad sides m2 SLOKY KN LAMEIER AN N
4 | Asphalt concrete surface 12em thick m2 T7.660 ES0.0EH) (RIGEUREVEN) Ve
5. | Macadam foundation 3cm thick - m? 77.660 KUK B 2N
R Round Culverts 100cm divmeter " 420 1.300UKRS OATTES JAE S8
7. | Bridge 10m x 16.5m x 2 ax0s m2 2310 120000000 3770
8 | Bridge 30m x164m x 2005 w? 2640 AT S ARE RS ALERARR LR
I | Qther costs % in A IR E B ) L
- ¢ { Contingency cost % (A r 1) 1761889 000
1| Cost for road clearance 33387 220800
Costs for compensalions - _ ILT02.dun.000
i For acquisition of land w2 | OEgen | T 000 LSRN LD
2 | For clearance of 4ih class houses ‘w2 | 576 I SRRTRTSITLL
3 | Por clearance of vee storey houses m?2 2. EAXKLOD0 ARITTIATEE
4 | For initial cost and 2cquisition of fand 3 7680 (I 1] R A0
T CONTINGENCY COST $% (1) %% 5 LABA.120.060
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ROADS TO THE BRIDGE (IN OPTION 111

LENGTH 15,46 IGM : WIDTH 13.5 M

(.I{\:::e Profect Component {inis Volome (lﬁil Llasi tey Tota) Cists 1dy
I Caosts for road constructing F1 7. 780000000
A | Estimated Brectlon Cuosty HHL 38,1 20,000
b | Embanknient, transport fength 10km md | ans oo [T o
2 Enforcement of vertical drains m: H3.800 13400 ICTARR TN
3 Enforcenient of road sides ‘w2 77000 30,000 LRYCALLTER T
4 Asphalt concrete surface 12cm thick m2 £16.550 AJ0060 | 1T AR S
5 Muacadam foundation 30cm thick m2 L6550 SO URAENTEIIVET
6 | Round Culvers {00cm dianveter . CRUR | LS00.000 CTRATY LT
7 | Bridge 60m X 16.5m ‘m2 YU 12000000 | LRSI, 00
8 | Bridge 250m x 16.5m m?- SR [ 12000 | 4 s 000
B | Other custs % ‘A SA1LE1 2,000
G| Centingeney cost % A el A T02 063 A1t
It | Cost for read dearance C 69,520 740.000
| Costs for com pensations 66.21 NN CHHE)
- | For aequisition of land - m2 | 278500 0000 | 37 8§ q0ine oo
" 2 | For clearance of 4th elass houses m2 R TSN T TR T _‘,.‘\"Jn_mm.m K
R For clearance of voe storey houses Sl m2 Cav7s IRLL U] TN B R TERETIIT ¢
4 For acquisition of house land and initial | w2 19.96% 100000 14005 SINEKK)

cost

'CONTINGENCY COST 5% (1) O s 2310940001}
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V. CONCLUSION

Selection of an low-cost and technical effective option will reguire

intensive study and efforts in the subsequent process of surveys und designs.

Anyhow, through primary comparision ot the two options. it is Jound that
Options 11 of bridge structure where cable stayed bridge type is applicd is mwore
preferable on the basis of natural conditions and river mophorlogical low and

creation of surrounding scenery in this area.

CHAPTER 6

ANALYSIS OF ECONOMIC EFFECTIVENESS AND OF
ENVIRONMENT IMPACT

1. ECONOMIC EVALUAT[(:iN
1. General Dala |
'rTr:al"ﬁc recorded data carried out’in June 1995: at’ Can Thu femy Crossing
- indicated. | L -
+ Daily traffic volume : 3073 vehicles/day:
- Total aumber of mntor vehicles.
In which :
Motor cycles 1718
Motor vehicles ¢ 1348 categorized into
' 399 (tourist) cars
548 buses/passenger vehicles.
_ 461 trucks.
o Tral"_ﬁc'grmﬁlh across the bridge.
. Forecast traffic growth.

- From preseal till the opening ol the

Lridge (1995-2003) s growth rate {¢) = 1044
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- 10 years atter the bridged opencd
(2003 - 2013) : growlth rate {g) = 124
- Subsequent years (after 2013) rgrowth rate (4) = R,
- Discounted rate applied in catculation 1 104
+ Ferry crossing time : AT{ = 20 minutes
- Ferry travelling time : 1001 terry takes 1 minutes.

(2000 Lerry takes 15 mines.
So average tenry travelling time is 12 min.

- Times taken by vehicles to get on board vessels and deparnt trom tenminals

will be :
2 to 5 minutes for trucks, cars, tourist curs B
5 to 10 minutes for passenger vehicles am.d huses.
- Average time taken is § min |
- So :.w.cra\gc l‘erry crossing tihxe ATI = 37:min.
+ Tfh#elliﬁo time (akéu by vehicles on i‘dud :"“-’l‘i -

Vch;c]es have to pass the LXI\[!I]}D road seclibn tmm Cai Von town 1 the cad:
- of Cai Rang town (this endlcss tcrry Crossing lum) ol the averige \p\,c:d ol Mkigh
due to passmg road streets. .
Times taken by véhicl;’:s will he; .
X6
Average consumable fime = = 24 min
30 |
Alter the construction of the bridge im_d with through youd conettion A
average speed of 60km/h. | S
12 x 60
T Aver,= = 12 min,
60

So, alter having new bridge and road, Iravelling time on road will be reduced
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Ar2 = 24 min- 12min.= 12 niin,
+ Total time last due to maintaining ferry service.
Al = Atl + A2 = 37min + 12 min = 49 minfone vehicle mip.

In the following years, Fevries and fercy terminals should be strengihened 1o
maintain the specitic lime as of the present.
2. Evaluation of investment's elfectiveness.

a. Project costs 1 In accordance with the preparéd option. total praject costs
will be 1,401,202 billion Viclam dong (equivatem w USS 127,39 million

excluding inflation and interests of the loan).

I economic evaluation, assuming that there is a deducted smount ut 134

project costs (this amount is fax). The project costs which will he ceonomically

evaluated is US$ 108.3 million.

This cost will be devided by 4 construction years as propased.
~ COST BENEFIT ANALYSIS OF CAN THO BRIDGE

Unit': 1o Usb -

'fr;tl'f;: Year | Trnffj .C.‘nsls‘((.'.‘): E : Benéi‘:r {1 fromr : . L CNEV .
(;afnwﬂf Vol. | Con. Main. | Feny I"¢r Feny | Travel :.Bcu Uet™ |7 i
| ; : | | the iﬁl.‘:l“‘il
i 2oy b bs el s e e | ir
0% . ' - B
b 1998 1348
96| 1482
72 IR TN
08 1744
9o 1974 . | |
2000 2170 | 30,000 ; ‘. : ; S|z | -avasn
0l 2387 | 30000 B . oo | 3e0
m| 26| 2s5000] 1 - asoon| 7
o o 2388 | a0 | ' Paao]| i
Ce | o oamg | soo| wno| seo| axe| eazs Csam| o 7am
o Tes| o asm s asa| 7143 | ssw
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Finm

06 4057 S 1400 542 2000 9,442
07| 4544 S00 st | 607] so60 ush? | adsd
03 5098 500 650 | 1n03s 217 RSt
09 5700 500 1400 762 | 11240 F2.002 7.280
2010 6384 soa| | son| xsal| 12w ERYEN BEATE
1l 7150 s | 1400 vs6 | 4.4y 1suss | sew
12 8008 | 500 SO DT 13T 16461 1M
I 2 3 - 3 5 b- 7 3 X 10 TN P
BY% 3 8970 S0G | 2000 1o | 17656 RTRET 7571
14| 9687 500 1294 | 19,101 wans | s
15] 10462 500 140 | 1399 | 200629 220 7.302
6] 1300 soa | 2000 5| 2227 2584 133
17| 12203 S0 1631 | 24062 25093 |7 bedo
i8] 12203 500 1400 | 1761 | 25057 wain|  axwol
10 14.243 S5O 2000 003 | 28066 33409 7074
2020 15.373 500 2054 | MRRT ILE6S REY
2| 16,660 Csoo| | eeo] 219 3273 RERLLH RSN
22| 17931 so0 [ 4| .| 2wr] 3sa3ss 1282 wIA2
23] 19365 soal | 1400 2ske | awasa anete | e
24| 20914 500 | 2000 a6 | 11238 assa| o eass
as| ozsss| 30000 soof | | amw| 4dsw wsse | dAm
26| 24.305 [ 30000 [ s00] 2000 2160 | 326k [ asio0 SRTY N AT
‘27| 26346 | 25000 | sooo| 2woe | | asae| sress 32,400 3206
28 - 28454 | 23300 | 500 2000 | 2100 ) 3xo3 S6.14 1.7 175
29| - 30730 soof 2000 | o F a0k ] ense Tooam| 55
2030 | - 33.189 s00 | 3000 | 2100 4436 | esasw| 474 sex
can| s assas 500 | 2000 | 1400 | 4701 | 70675 asa6h| 5433
n{ %amn Sso0 ] won| | siza | 2680 sapon [ s
3] 41808 500 | 3000 | 2800 | sssx | 2.3 oA osa
' 182,132
First year US$ 30 mitlion
- Second year US$ 30 million

- respectively.

" Third year

Fourih year

: US$ 25 million

US$ 23.3 million
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+ Yearly maintenance costs.

Bvery year, it takes US$ 500,000 to spend for regular maintenance.
b. Benetits,

b-1. Saving in travelling time.

¥ Saving in personal travel time. Saving is calculated with assumprion that
personal one hour lost is valued at US$ 0.12 and 101l number ol passengers

crossing river by fery is 7.25 million per year (as of 1995).
BI1 =0.12 x 7.25 x 105 x 49/60 = US$ 0.71 million

¥ Assumming that saving from vehicle operating costs as heing appliad in
some foreign invesléd projects in Vietam (this cost is identical to thar caleulated
available in Vietnam) will be.
o UsS 2.0 for car
'US$ 5.8 for iruck and buses ‘ :
BI2 = (1,009 x 5.8 + 339 x 2.0) 365 x 49/60
= (5,882:2 + 678) X 298 = US§ 1,946,544 mil
Tolal benelits in ierm of nme mvmg .
Bl = Bll + Bl?, U% 2,56544 mil

b2 Savmg in the cost of slrenglhemng ni lcny mlrm.tmuum updul\

(iemes and lerry terminal slructure)

'In’ comparison h’e(wccn‘bencl:ls and costs tor the bridge construction
that of maintaining ferry service, il is assummed tha corresponding o the increase
- of malfic demand, more capital will be needed to provide additional femies wnd

tenninal infrastruclnre, and operalion cost of terries,

‘Assumed also that the current volume of tratfic is I’Mh vehicles per day that

nceds 7 temes tt,mumls wnh two landings at each side.

" This means thal lor addlitional 200 vehicles per day, one additional lerry will
be required.

The calculation is therefore detailed with assumption thar.
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- An additional 200 vehicle tips per day, it is required one 100 tome

capacity ferry with operating cost of US$ 200,000 per ferry.

- An additionat 1500 vehicke trips per day shall require one additional
landing position with estimated cosls of US$ 500,000 1o 700,000 per one tary

landing location and access roads.
b.3. Saving from ferry operating cost,

In order to maintain the current operation of ferries, it is required to spend an

amount of US$ 180,000 covering.
- Cost for maintaining ferry operation : US$ 13410
- Cost for dredging : USS 50,000

Benetit accrued from savings in ferry operation costs and time reduction is
calculated on the basis of the current traffic (as of ]99\) and s0 corrcspnndmvly

added up with traffic increase in the lo!lowmg years.
3. Concluslon, economic evaldahon of this project will bc:.
. N‘e.l'prescn.l value . _' : USS 55. 102 mil. (NP_V)Y
- Rate : henefils over costs = US$:1.43 (B/C)
Ecc’mogmic rate L';f imcﬁmi relpfn = 12.7% (Ell’(l()' :
I EVALUATION OF ENVIRONMENTAL EFFECTS,
1. Impact of the prOJect to enwmnmcnt

The Cun Long River Delia in general and Can Tho city in particular have
more and more cost the natural environment in their life evolution. The process of

‘urbanisation has turne he natural forests and wild animals into human communities

and man-made works. The proposed 'major c‘omtm’cliun works s the” Can Tho

bridge w:ll therefore have lmpacl‘; on regmmi ecosysiem in terms of Iht. following

issu ES

- Area of cultivated land is reduced due 1o the occupancy ni l.md for the
construction of 1ppr0achhcu,qs roads and iratfic intersections as well ws the

expected resettlunem of some comnumes in new places.
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In addition, tecry management statt and pedlars trading on the fermry and lewy
access roads have changed their jobs when the bridge construction is completed. A
great consideration should be given 1o the problems of the use of cultivated land,
relocation of people and job creation of the alfected commune groups. when the

project is formulated.

- When the works is put into operation, not only the bridge brings in good
scenery 10 the surrounding area but also disturhs the life siyle of arcas adjacent to
the both sides of the river ; noise generated by tralfic movement, vchiclc_ exfiust
fumes and hazards might affect the surrounding environment including the cltects
to the Hau due to the sewage disposal released into the river. Although this urea is
still covered by plenty green trees and not densely populated, the pussible poliuted
effects will mitigate, if bridge is built across the city. Apprapriate measures 1o limi

such effects should be given.

- -T‘ratﬁc safety on and under the bridge should be ducly unmdcrcd le ing’
“the phase of detalled design. Intersections between the Highway: Nu EA and city
voads should be'arranged in good mamner with adequate signs and stanals. Traltic
sqtety of infand water way under the bridge should he properly Cnn\ldcu.d to l.ﬂ\lll’t.
‘the s*ntely of vessels, prevent from LO"!SIOII bclween a ship aud hridue piers ‘md‘

erosuon of each ride of river bank.

- Dunng Ihe proceqs of hndge conslmclmn shnu!d comumrmn nm hewell
'momtorcd ecosystem of the. surcounding environmen eh*ull be vonsiderably
affected such as noise and disturbance of eqmpmem npcra!mn and aic-bom
pollutants and dust ete. ..., which released into the air atfecting health. ceosysiem
and underground water quality. In addition, since the construction period might take
4 to 5 years, operation of transport vehicles in the materials handling. soil

excavation and machine site workshop shall deteriorate the surrounding sighis.

ThbSﬁ 1dw.,rse eftects should be scientiticatly taken care of whilst planning

and pert’ormmg construction phases.

- Other social impacts should also be fully anticipated such as incame

source, dislocation of dwellings, job creations to mitke use of labour foree.
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mitigation of social evils and contagious diseases and other psychologica

percepsion of local people which might occur during the period of construction.
2. Measures to mitigate environmental impacts.

The section of bridge location option where its alightment be designed in the
vicinity of the city will have active significance in solving the problem of
environmental pollution, occupation of houses and caltivated land. und.timiling the
problem of people’s material and moral welfare. On other hund. the inllf:tciive:
' 'appear_ancc‘ of a new route in the local and adjacent arcas, espc‘ciully i tenns ol
further trading activities will contribute 10 sconomic welfare gii' those unempluyed
due to the bridge construction. How to gain these objectives depend muach lipon the

organization and assoriment by the control and local Govemmental agencies.

_ All plans to mitigate puﬂulion should be carried out right away in the process
“of desngn and construction in order to Ilmu noise and v;branon of the thllpl]]c.ill

- All disposals should be collected in a designated - place in au,urdam,c with
:rcgulatlons stipulated, and hazardz should be treated before - releac.:,d so that

ecosystem related to river system and underground walers can he prevented.
~It's necessary o establish social and environmental organs- and programimes
to monitor, assist and settle any malters related 10 the living cnhditinn-; and life-
- hood ot the people not only in Ihc construcuon pem)d but also the pax! umstrmlum

pe.nod
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