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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 comumittee 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 officials 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.

1 hope that this report will contribute to the promotion' of the project and to the
enhancement of friendly relationship between our two countries.

Finally, I 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
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 concémed authorities in Socialist Republic
of Viet Nam. The report consists of a main report, an executive summéry, an annexure
and a drawing volume. _

The feasibility study concludes that the proposed project to build a Can Tho
Bridge will be technically and economiéally feasible and will be acceptable from the
environm_éntal aspects, and will contribute to the improvement. of transportation
network m Viet Nam. o

We wish to take this opportunity to express our sincere gratitude to your agency,
the Miﬁistry of Foreign Affairs, the Ministry' of Construction and Honshu Shiko_ku
Bridge Authority of the Covernment of Japan. We also wish to express our deep
gratitude to the Ministry of Transport, Pfoject Management Unit My Thuan and oﬁher
concerned aéencies of the Government of Viet Nafn for the close cooperation and
assistami_e extended to us during our study. We do hope this report will .contribute to
the developmeﬂt of Viet Nam. '

Very truly yours,

' Septeniber, 1998

&

Katsufumi Matsuzawa

" Team Leader
The Feasibility Study
o ' on :
the Can Tho Bridge Construction in
Sccialist Republic of Viet Nam
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SYNOPSIS

National Highway (N.H.) 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
pnonty pro}ect 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'transporti_on'and promoting the development of the economy
and society of neighboring areas and Viet Nam.

The ob]ecnves of this feasxbmty study were to assess the feasﬂnhty of Can
Tho Bridge construction and to conduct technology transfer to Vietnamese
cc_)unterparts._

‘The study was scheduled in two stag'es' In the first stage, the bridge
location was studied, and in the second stage the feambﬂlty of the project for
the selected location was studied. The first stage comprised review and

- analysis of existing data and information, natural condition survey, traffic
study, nav1gat10nal condition survey, 1mt1al environmental examination,
preliminary economic analysis, and selection of optimum route and bridge
type. - The items of the second stage were preliminary design,

: envu‘onmental impact assessment, construction planning and cost estimate,
" economic and financial analysis, preparatmn of implementation program,
and comprehenswe evaluatlon and recommendatlon

For settlng up the altemat:lve routes, site visits and data collection were

conducted at the beginning of the first stage of work in Viet Nam. Three

" alternative routes (called Routes A, Band C) and their several options were

estabhshed con51denng not only natural and envuonmental conditions but

o exlstmg local transport plans: Route A and B entered directly into Can Tho
- City and Route C bypassed the central part of Can Tho Clty

o Planmng condlhons of the brldges mcludmg hlgh water Ievel and design
_'dlscharge, were establlshed In the hydrologlcal and hydraulic survey, the
flooding charactenstxcs of the Mekong Delta, and erosion and sedimentation

of the Hau River were mvest:lgated The scouring depth was calculated as

s



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 EXarnina_tion (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
superior to the other alternatives.

Geotechnical survey was investigated to certify the bearing 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 foundations of the

tower of the main bridge, 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 indicated that a four-lane faclhty (two lanes in
each direction) w111 need to be demgned ' '

Based on the above results a prelumnary econorruc evaluation was carried
* outand it showed Route C to be the most appropnate route,

Through the detalled examination of each route’s condlhons, 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 compensation on land
acquisition and resettlement of houses, trafflc congestlon in Can Tho Clty, _
and road alignment. '

The iequired navigational (vertical) clearance under the main bridge was |
determined based on existing relevant data for the Mekong River, the
navigable conditions of the Hau River, the characteristics of the existing and
future Can Tho ports, and assessment of the case study including the
dredging volume of riverbed. Navigational clearance of 39.0 m above the
flood level with a 5% frequency (20-year return penod) ‘was concluded for
the prehrmnary desxgn at the Steering Cominittee Meeting held on 27 March

1998. This clearance satisfied the comments on the document sent by the N "



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) Stu'dy 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 implemented from the early stage of construction to ensure
that all sources of contaminants generated by the construction sites could be
appropriately controlled and managed, to minimize all adverse impacts on
the existing ecosystem of the study area.

The construction planning schedule and cost estimates were developed

~* based on the results of the prehmmary design. The construction cost is

: 'estlmated at 200.0 rmllron USD consisting of bridges and approach roads,
while the pro]ect cost is estzmated at 239.8 million USD including costs for
englneermg services, administration, environmental monitoring, land
acquisition, compensation and physical contingency. The tentative
construction schedule is 45 months from 2001 to 2005.

* The basic case for the Project has an EIRR of 135%. In addition to being
econonﬁcally Vieible 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 w1th generous financing conditions concerning the interest rate,
grace penod repayment perlod and apphcable work items.

Asa part of the technology transfer, a semmar and a v1deo presentatlon was
conducted The seminar was conducted at the PMU My Thuan office on
) 21 ]anuary 1998, for the Vietamese personnel involved in the Study.

Topics of technology transfer at the seminar were, “Advanced Technology
for Bridge Coustruchon in ]apan and ”Constructlon Methods for Deep
‘Bridge Foundation”. At a late stage, the Study Team produced a video -

: 5_3



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
Bridge Location : 29 km downstream from the existing ferry line
2. Bridges Feature _ ' | -
1) Total Bridge Length: L 2615m
- Main span bridge: ' 1,040 m
- th Long side approach span budge ) ' 350m
- Can Tho side approach span bridge: - - 1,225m*

. mcluswe 175 m of the subsl:ream bridge
2) Bridge Width:22.1 m (4-lane camageway)
'3) Mam Span Bridge
- Superstrucmre Type: : Hybnd (Steel and Prestressed Concrete) Cab]esmyed Girder
IR 70 m+200 m+500 m+200 m+70 m = 1,040 m
- Foux_ldation 'Type: ' Remforced Concrete Open Cmsson '
| | Cast-in-place RC Pile, Steel Pipe Pile
4) Approach Span 3ridge ' o ‘
a) Vinh Long Side .
- Superstructﬁre Type Prestressed Concrete Box Girder
o . . 7@500m=350m '
- Foundation Type: Cast-in-place RC Pile
b) Can Tho Side S
- Superstructure Type: _ Prestressed Concrete Box Gu‘der

18@50m =900 m

_Prestressed Concrete Cantilever Box
' : 50m+75m+50m 175 m

: Prestrased Concrete Box Gu'der N 7
_ 3@50=150m
_ ‘Total -~ . . ¢ "1225m
-  Foundation: .~ ' . Cast-in- place RC Plle, Sheel Plpe Pile _
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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=  76% (Full Cost Recovery)
* Loan Condition {Long-term}:

interest rate: 1.8%

loan 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






CHAPTER1 INTRODUCTION

11

Background

N.H. No. 1 is an arterial road running about 2,300 km through Viet Nam
from the border with China in the north to Namican in the south. The
rehabilitation and improvement of N.H. No. 1 is the top priority project in
the infrastructure development strategy of Viet Nam to the year 2010. At
present,, WB and ADB are providing funds for rehabilitation and
improvement projects to this road and OECF is funding bridge
improvement and reconstruction projects. There still remain two unsolved
large river-crossings in the southern section of N.H. No. 1, namely, My
Thuan cros‘;s_ing the Tien River and Can Tho crossing the Hau River. The
My Thuan Bridge construction was commenced in the middle of 1997,

funded mainly by grant aid from Australia.

For the realization of a continuous N.H. No. 1 before 2010 as in the
Transport Development Strategy and to meet the transportion demand for
promoting socio-economic development in the Cuulong (Mekong) Delta '
and Indochina, it is necessary to conduct the Feasibility Study on the Can
Tho Bridge. Consequently, the Government of the Socialist Repubhc of

. Viet Nam (”the Government of Viet Nam’ ") made a request for the

Feaslbﬂlty Study on the Can Tho Bridge Construction on December 19%.

In response to the request of the Government of Viet Nam, the Government
of Japan decided to unplernent the Feasibility Study on the Can Tho Bridge
Constructlon in Socialist Repubhc of Viet Nam (“the Study”) in accordance
with the relevant laws and regulations in force in Japan.

s Accordmgly, ]apan Intematlonal Cooperatlon Agency (”JICA”) the off1c1al

agency respon51ble for unplementat:on of technical cooperation programs of

_ the Government of Iapan, undertook the Study, in close cooperation with
: the ‘authorities concerned of the Government of Viet Nam. Project

Management Unit My Thuan of the Mlmstry of Transport ("MOT") acted as -

"~ the counterpart agency to the ]apanese Study Team (“the Team”) and also

acted as the coordinating body with other relevant organizations for the

. smooth unplementahon of the Study on behalf of the M]mstry of Transport

‘of the Socialist Repubhc of Viet Nam, -
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Ob]echves of Study

The objectives of Study are:

1)

2)

To conduct the Feasibility Study of the project for the Can Tho Bridge
construction including its approaches for the period up to the year
2010.

To transfer technology to the Vietnamese counterparts.

Scope of Study

: The work of the Feasibility Study can be phased mto four stages in Japan,
_ mcludmg preparatory work, and three stages in Vl(?.t Nam Fig. 1.1 shows

the work ﬂow of the studles

1st Year (1997 Fiscal Year)

Preparatory Work in ]apan

R
@

)

Collectxon and Analysm of Relevant Data :
Study Policy, Methodology, Work Schedule, ete.
Preparation of Inception Report - '

1st Stage Work in Viet Nam _

1)

@
)

4)
©)
®)

RY

&)

©
~(10) Preparation of Progress Report (I) _
_(11) Subrmssmn and stcussmn of Progress Report (I)

Submission and Discussion of Inception Report
Review of Existing Relevant Data '
Collection and Analysxs of Relevant Data
Traffic Survey and Analysis

Forecast of Future Traffic Demand

Setting up Altematwe Routes

Natural Condition Surveys

_Imtlal an:ronmental Examination (IEE)

Setting up Desxgn Cntena

1st Stage Work in Iapan

Ko

Study of Alternatwe Routes, based on trafﬂc demand and natural data
collected in Viet Nam



[4]
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[6]

2)
(3)
4
®)

Preliminary Cost Estimate for Each Alternative Route
Preliminary Economic Analysis

Selection of Optimum Route and Bridge Type
Preparation of Interim Report

2nd Stage Work in Viet Nam

(1)
(@)
@)
4)
©)
(©)

7).

(8)
)

Submission and Discussion of Interim Report
Additional Natural Condition Survey

Preliminary Design |

Construction Planning _

Maintenance Programming

Cost Estimate

Environmental Impact Assessment (EIA)
Preparation of Progress Report (II)'

Submission and Discussion of Progress Report (II)

2nd Year (1998 Fiscal Year)

2nd Stage Work inJapan

1)
2)
3)
@)
()

©

Economic Ahalysis

Financial Analysis .

Implementation Programme

Comprehensive Evaluation and Recommendatlons
Preparation of Vldeo-Tape for Draft Final Report :

Preparation of Draft Final Report
_ 3rdStage Work in VietNam

e

Submission and Diécossion of Draft Final Report

- 3rd Stage Work in ]apan

a (1) Preparatlon and Subnussmn of Fmal Report

' 5-8
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CHAPTER 2

21

STUDY AREA

Natural Conditions

(1) Location

-

Total land area of Viet Nam is 325,490 sq. km, out of which 75% is
mountainous. Lowlands are relatively few, and highly distributed in
the Mekong Delta in the southwest of the country.

Can Tho Province is situated in the central part of the Mekong Delta.
This is an e>§tremely flat area, where the elevation typically ranges only
between 2 to 3 meters. Soil in this area is alluvial mostly washed and
dep051ted from the Hau River during the ﬂoodmg season. The total

| area of the Province is about 2970 sq. km, out of which 83% is

agncultural land. Forest areas are only 1% of the total surface area.

Climate

The climate of Can Tho follows the typlcal MONSoon weather pattern.
Humid seasonal wind from the southwest prevails from May to
October, and dry wind from the northeast prevails from November to

- March, These two seasons show a very distinguishable rainy season,

which is associated with heavy inundation. Data acquired from the

" Can Tho Observation Center has been analyzed and the general

weather patterns are summarized below; -

a) Temperature and Hunrudxty

The annual average temperature of the area is 26.7°C, with a
maximum of 36.5°C and a minimum of 17. 7°C The temperature
'dl.fference between wet season and dry season is quite small,
The hu:mdlty stands at 87% in the wet season and 77% durmg the

.'-d.ryseason

b :Ramfall

- _The weather pattem of Can Tho can \ be d1stmgulshed into two
. seasons; wet and dry. The wet season which prevails from May
S to November is charactenzed by representmg 9%0% of the annual

' preapltahon and 15-20 ramy days per month. :

S0



c¢) Wind

The characteristics of wind data in Can Tho is that the wind speed

is around 2.5 ~ 3.5m/s due to influence of southwest monsoon

during the wet season from June to September. Therefore, a
- strong southwest wind prevails in this season.

22 Transport System

acs

(2)

®)

Roads

The total Iength of the road network in the Mekong Delta is about
30,000 km. These roads are classified into national r_oads, provincial

: roads, and rural or feeder roads. Prc)vincial and rural or feeder roads

connect provincial capitals with district towns, or link the district town

~ to the national roads. Judging from the current road network density

of 0.77 km per sq. km., the road network is well spread over the delta.

According to the traffic counts conducted under th.lS Study, the

* majority of vehicular traffic crossing the Hau Glang via the Can Tho
| Ferry consists of non-motorized vehmles and motorcycles, with
~ vehicular volumes of 2,339 veh./ day and 4,416 veh / day, respectively.

"By contrast, veh1cu1ar ‘river crossing volumes of sedans,
' rmmbuses/ buses, and trucks at thrs location were relat1vely small,
* showing 623 veh. / day, 565 veh. / day, and 724 veh./ day, respectively.

Inland waterways

'There are many canals, waterways, and rivers in the delta. Accordmg

to the Transport Infrastruc’cure Survey in 1994 the nav1gab1e length is

~ about 2,700 km out of 5,000 km of waterways The density of the |

waterway network is 0.68 km per sq. km. Waterways are still
functioning as a major means of transportatloﬂ for econormc and '
inhabitants' daily activities, due to the flooding in the rainy season

- which is linked to the traditional farming system in the delta.

Ports

" The Can Tho port has been constructed w1th the status of an

international port, and it can accommodate 5, 000 DWT capacity vessels
and handle some 300, 000 tons per year I-Iowever, only fu]ly loaded |

s-11



(4)

3,000 DWT vessels can reach the port due to the shallow depth at Dinh
Anmouth. Larger vessels have to wait at low tide.

Transport Pattern

Transport modes in the Mekong Delta are inland waterways, roads, sea,

“and air. The Railway has suspended its operations. Roads serve as

the major passenger transport means, and inland waterways serve as
the ma]or frelght transport means.

The main commodity types of long distance freight transport are
agricultural products and processed agricultural foods to other regions

or foreign countries, and goods for livelihood, chemical fertilizer, and

constructlon materials from other regmns to the delta.

R1ce and construction materials dommate the cargo transport by inland

~waterways. Although roads and waterways compete with each other

" for the transpo;'t of agricultural products, an informal supplementary

cooperation system throughout the year can be observed in the delta.

23 Socio-economic Situation

@

o

Populatiqn

The population in the delta was 16.2 million in 1995, and the overall
population growth rate between 1991 and 1995 was around 2.1% p.a.

The Mekong Delta with an area of 39,600 sq.km covers about 12% of

the coﬁhtrys total area, and had a population density of 409

pers./sq.km in 1995. The delta is scarcely urbanized, with only 15%

of the populatlon classified as urban population,

Econon‘uc Achv1t1es

o Viet Nam has been tradltlonally rega,rded as an agranan country, with

' 70% of the labor force working in agricultural sector. In the Mekong
Delta, cultivable areas cover 64% of the delta and forests cover only
| 5-6% The cropped area is mostly used for paddy productlon It
provides 10 to 13 million tons of paddy or nearly 50% of the national

o paddy produc'aon 'Ihe region has contributed to the national economy

" by exporting surplus rice and processed fishery products. Although
- 'the agricultural sector contmues to grow, the industrial and service

' §.12



3

sectors have grown faster to contribute to recent remarkable economic
growth, | |

The GDRP growth rate in the Mekong Delta in 1989 constant price
terms between 1991 and 1995 was 10.2% p.a., which surpassed the

 national GDP growth rate of 88% p.a. Growth in the delta has been
~ confined to the primary sector output and agro-industry and has been

accelerated by domestic and international trade.
Financial Situation

In the 1990s a series of new taxes were introduced in Viet Nam, and the
reformed taxation system has been successful at raising revenue. The
budget deficit has been kept small at below 2% of GDRP. In Viet
Nam the transport sector has suffered from underfunding and
disinvestment. For instance only one fourth of necessary road
maintenance expenditures can be funded each year. '

5-13



CHAPTER3  ALTERNATIVE ROUTES

At present, N.H. No.1, connecting with Vinh Long Province on the left bank
of the Hau River and Ca Mau in the southern part of Viet Nam, crosses the
river by ferry and runs from north to south through Can Tho City.

To replacé the ferry, that is causing a bottleneck in the road traffic, with a
bﬁdge that crosses the river and allows a continuous road network, the
following three alternative routes have been planned and examined:

. _Alte'rnative' Route A: Crosses the river about 3.3 km upstream from

the existing ferry.

- Alternative Route B: Cfosses thé river about 750 m downstream

from the existing ferry.

- Alternative Route C:  Crosses the river and goes through the sandbar

about 2.9 km downstream from the existing
ferry.

Basically, these routes branch off from N.H. No.1 and then join N.H. No.l
- again Character'isticsof each route are:

L RouteA

Crosses the Hau River, and joins N.H. No.91 and then N.H.
No.1. Thus, Route A uses part of N.H. No.91 after crossing

 the river, consequently requiring many cases of resettlement

along N.H. No.91 due to maintaining the road width for four

. lanes toward N. H No 1.

- Route B:

Crosses the Hau Rlver, and goes into the Can Tho City urban
area. For about 1.5 km from this point this route joins

- Nguyen Trai street and proceeds up to NH. Nol. A new

. 'Ro.ute C

- road needs to be constructed through a dense residential

area, requiring many cases of resettlement.

Requires minimum cases of resettlement and evades the

maximum area of the ecosystem, having the functions of a

_ bypass road smoothly branching off and joining N.H. No.1.

Compared with Routes A and B mentloned ‘above, Route C

. requu'es fewer cases of resettlement but goes through more

soft ground zones, and requires about 1.5 to 2.2 times more

. 5-14



road extension. However, this route is far supetior to the
other two routes as (a) the bypass for Can Tho City as seen
from the existing traffic network and (b) the approach to the
Southern Industrial Zone that has been outlined in the City
Master Plan.

- Depth of the Hau River: _
The maximum depth measurements of the Hau River, taken
along the three routes mentioned above, were: -18 m for
Route A, -25 m for Route B, and -16 m for Route C.

Furthermore, for each route as represented in Fig. 3.1 and Fig. 3.2, there are
two or three options of which the alignment of approach roads are different
without changing the location of the bridge over the Hau River.

Fig.3.1 General Alignment of Alternative Routes and Options

S-15
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CHAPTER4  NATURAL CONDITIONS ON THE ALTERNATIVE ROUTES

41

Hydrological and Hydraulic Conditions

The hydrological and hydraulic conditions summarized below were
considered for bridge planning, especially for determining the bridge -
opening and location of the central span of the main bridge. The flood

. water analysis was based on log-normal distribution, and a 100-year return

period (1% frequency) flood and 20 year retﬁrn—period (5% frequency) were

~used for the design flood water levels and critical water level of ship
' nav1gat10n, respectlvely o '

: Table4.1 = Flood Water Conditions at Can Tho Stanon

Flood Water 100 years 20 years - Max Actual-Record

High Water Level cm) 21240 208.60 ~ . 209.00 (1989)

Discharge (m*/sec) 099 28204 27,900 (1991)

Table 4.2 De31gn Flood Water Level of Each Route -

Flood Water Level (cm)
100 years - 20 years - Max Actual-Record
Route A - $229.56 . 22576 22616 '
Route B ) 20624 20244 . 20284

RouteC 19546 C 19166 o 19206
For all Figures, the basic level is the Mean SeaWater Level '(MSL).

The hydrologxcal and hydrauhc characteristics for each alternatwe route and

their implications for bridge planmng, especxally for the main brldge, are

presented below:
Route A:

| The r1verbed (max 16 ~ 18 m deep) is shlftlng to the left bank whlle ‘
the right bank has been erodmg over the last 20 years (1973 to 1993) _
Due to the river’s sh1ft1ng, a bridge openmg for the main span should
not be less than 600 m. '

Route B:

The rlverbed (max. 18 ~ 25 m deep) tends to Shlft to the Ieft bank -
similar to Route A. One spec1a1 observatxon is the occurrence of the_

S-17



whitlpool on the left bank side, which is near the confluence point.

Due to the riverbed shifting with deep water, a bridge opening for the
main span should not be less than 600 m.

Route C:

The riverbed is comparatively shallow (max. 14 ~ 16 m deep), stable,
and straight with a fast stream. Since the riverbed has been stable
during the last 20 years according to Land-sat images, a bridge
opening for the main span should be a minimum of 500 m.

Table43 Hydrological and Hydraulic Conditions on Each Route

: " Route A Route B Route C
a) Riverbed - Deep toward the left Deep toward theleft - Comparatively
(water depth) . bankside (18 m) bank side (25 m) shallow (15 m)
- Shallow part near the Shallow riverbed - Wider riverbed with
S right bank side toward the right bank depth (15 m)
b) Water Flow - Right bank side _ Left bank side - Faster velocity (2.033
Velocity (0.724 m/ s) ' (1.181 m/s) m/s) due to main
- _ channel discharge
c) Planform - Shift of river bank to Stable for planform - Sandbar occurrence
Change out corner (left) change, however from 1973 to 1993,

; according to historical tendency of shift to possible inundation in
change of riverbed left bank ' a large flood on the
between 1973 to 1993 sandbar -

d) Special - Erosion at right bank Whirl pool toward the - Low level of sandbar,
Observation left bank side, 30% of total sandbar
o immediately area of inundation in
upstream of a large flood
. confluence point :
e) Center Span - Leftside and _ Leftsideand - - Comparatively left
. Location of  straddling deep water ~ straddling deep water side subject to further
Main Bridge area o area hydrodynamic study
f) Bridge - Due to river bank Due to river bank - Not less than 500 m
Opening of shift, not less than 600 shift, not less than 600 opening
Main Bridge m opening M Opening '
4.2 Topographxc Survey

The topograpluc survey was conducted covering the range from the
connecting point with the N.H. No.1 on both sides of the Hau River (i.e.

Vinh Long and Can Tho) for each of the Alternative Routes.

The

honzontal coordinates X and Y) are based on GPS (Global Positioning
| System) from the satellite, _wh1le the elevations were ‘obtained from the
National Bench Mark System in Vlet Nam The survey consists mamly of
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43

the topographic survey, river cross-sectioned survey, and hydrological/
hydraulic surveys,

The following Vieinamese Stéhdards were applied to the basic datums
needed for the topographic surveys:

- Projection: - Gauss-Kruiger Grid System

- Scale Factor: 1,000 for the central Meridian

- Ellipsoid: _ Krasopsklan :

- Vertical datum: Mean sea level at Hon Dau Island {National Bench
- ‘Mark System)

. Horizontal datum: HN-1972 (National Bench Mark System)
- Central Merldlan. The selected Central Meridian 105°0000”

Geotechmcal Sm'vey

Twelve bore holes, 1150 meters long in total, have been drilled with
standard penetration test (S.P.T). Actual boring lo_cahons and results are
shown in the Annexure. : o
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CHAPTER5  FUTURE TRAFFIC DEMAND

The transport capacity of the existing river—crossing ferry is only designed
to accommodate the present traffic volume; therefore, it is highly likely that
future traffic demand at the ferry points will exceed the ferry capacity
during peak periods. If additional ferry improvement projects are not
carried out, traffic diversion from ferry points to other river-crossing ferries
‘or a bridge will be needed. Future traffic volumes using a bridge were
~ assumed to be influenced to some extent by the capacities of ferries at the
other ferry terminals. For the estimates of ferry waiting times in the
without bridge case, a simulation program was developed expressly for this
study.

The conceptual forecast procedures are as follows:

- Development scenarios of econormnic growth in the Mekong Delta and
the North East South Region are prepared for the initial base case; '

- Normal and development traffic demand in the form of origir_\-
- destination (OD) matrices based on the estimated growth rates by zone
and vehicle type are forecast for passenger traffic and freight traffic;

- Diverted traffic from other modes are then forecast for passenger
traffic and freight traffic;

- Basic traffic. matrices are forecast by summing the normal and
- development trafﬁc OD matrlceq and the drverted trafﬁc OD matrices;

- The reductlon of travel time between cases with and w:thout a Hau
‘Giang Bndge are estimated, and induced traffic in the future i is forecast
by applying elastl(:lhes with respect to reduction of tlme to the basic

' trafflc oD rnatnces,

- Future traffic matnces by vehlcle type are constructed by addmg the
- induced trafﬁc OD matrices to the basu: future traffic OD matrices; and

. 'Trafﬁc volumes at bndge and ferry points are then forecast by
“assigning the traffic OD matrices by vehicle type to the various
networks (without bndge, and with bndge Alternative Routes A, B,

and)



This method enabled the accurate tracking and reporting of traffic
assignments and related statistics {e.g., vehicle-minutes, vehicle-kilometers)
by vehicle type.

The a551gnment results for Route C for 2006, 2010 and 2020 are summarized
in Table 51. The assignment results for the other "with Bridge’
Alternatives Route A and Route B revealed that forecast traffic volumes of
those alternatives would be slightly higher than that of Alternative C. All
 three alternatives attract 29-34% more traffic than the " No Bridge” scenario.

Table 51 Traffic Assxgru:nent Results at the Hau River Crossmg near Can Tho

| 2006 | Co010 ' 2020
Description o Bridge Aé"%’:;g::" " NoBridge - Aé‘;':;;';:e No Bridge f“é"%':l?;‘;:‘*
Total Traffic in Vehicles / Day : -
Motorcycle 9585 15165 14125 22281 31877 49612
Passenger Car 2083 2777 3846 5139 10,471 13,965
LightBus 1,038 1267 167%6 - 2,051 3,612 4,420
Heavy Bus 475 566 750 g8 1532 . 18%4
Light Truck 78 98 1332 1721 3835 4958
Medium Truck 1,853 2,201 3484 4175 10006 1,978
HeavyTruck = 74 185 138 397 3% 1083
PCU/Day . 13015 17134 235 2962 57213 75262
Note: - PCU = Passenger Car Unit '

A two-lane bndge for all three altematlves will reach capacity in year 2011
® years after opening in 2006) This assumes that the capacity for a two-
lane facility can be approximated at 20, 000 pcu/ day (according to common
accepted practice), The capacxty for a four-lane facility (two lanes in each
dlre_ctmn) is approxunated at 60,000 pcu/ day. Therefore, construchon of a
four-lane bridge would be more appropriate. - . '
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CHAPTER 6  INITIAL ENVIRONMENTAL EXAMINATION (IEE)

One of main purposes of the Initial Environmental Examination (IEE) was to
establish environmental criteria for selection of the optimum alternative
route. Each environmental characteristic of the three alternative routes
was ex'amjned based on existing data, maps, and additional reconnaissance
field surveys. For each alternative route, the proposed compensation costs

 for land acquisition were also estimated, and considered in the process for
selection of the optimum alternative route.

Since all three alternative routes pass through an area with the same
geomorphological characteristics, there is little difference in the impacts on
the natural environment (such as air quality, water environment, ecological
environment, etc.) among the three. However, depending on whether the
proposed route passes through a densely populated area, the impacts on the
socio-economic environment, such as the number of affected population and
possﬂ)ﬂlty of reglonal development vary s1gmf1cantly

Based on a companson of environmental lmpacts among, the three routes,

alternative Route C is associated with the greatest positive impact on

reglonal development. In fact, this Route was recommended by the
" People’s Committee of Vinh Long Province and the People’s Committee of

Can Tho Province due to the fact that it is consistent with these two

provinces’ economic development plans which aim to develop Binh Minh
' District and Con Au Island as garden.ing-tourism areas.

In terms of their soc10-econom1c impact, Routes A and B are not seen as
_appropnate alternatives because the construction of approach roads for
these routes may adversely affect a great number of residents in the urban
area of Can Tho City. The required cost for compensation of dwellings in
| these two cases would be 51gmf1cantly thher than for Alternatlve Route C.

Furthermore, since the area where Alternative Route C passes through
~ contains mamly nce fields or fruit tree crop lands this route is seen as the
most favorable alternative in terms of impact on the socio-economic
env:ronment Compared to Alternative Routes A and B, Alternative Route
C mvolves the fewest number of residents who may be affectecl by
degrading air quality, noise, trafflc accidents, and other negative impacts
caused by _me_foreeast traffic volumes, and these adverse impacts can be



better controlled for Alternative Route C by appropriate environmental
impact mitigation plans.

In addition, Alternative Route C is seen to be the most appropnate route
with respect to available land for construction sites, encampments for
construction workers, houses for resettled residents, farkets service areas
for shopkeepers or peddlers and other residents who may lose their main
sources of income from business activities at the existing ferry crossmg



CHAPTER 7

PRELIMINARY ECONOMIC EVALUATION

.(1) Conditions for Preliminary Economic Evaluation

@

The main objective of the preliminary economic evaluation is to

ascertain information on the viability of alternatives and to provide

information on the relative supremacy of alternatives from an

economic viewpoint. The basic conditions for the preliminary

economic evaluation are:

a)

b)

Base year

The beginning year of the project, 1999, was set as the base year

for the economic evaluation.

Evaluation period

Because of the severe budgetary constraints in Viet Nam, it is not
likely that many large bndges project will be unplemented in Viet

_Nam Therefore, the project life in the economic evaluation
- should be long, a 50-year penod after openmg was assumed as
_ the evaluation penod

_ Evaluation mdlcator

" As evaluation indicators, the economic internal rates of return

(EIRRs) were calculated for the evaluation period.

Preliminary Calculation of the Economic and Project Costs

For the purpose of the preliminary economic evaluétion, the Economic

cost and Project Cost were preliminarily calculated. The composition

of each is summarized in the following table:



Table7.1 Composition of the Prehmmary Economlc Cost and Project Cost

Component Economic Cost Project Cost
1) Construction Cost
(Direct / Indirect Cost) for:
- Mobilization & Demobilization E(=80% of P) P
- Approach Roads,
- Main & Approach Span Bridges ,
2) Engineering & Administration Cost E(= 100% of P) P
3) Land Acquisition - P
4) Compensation - P
5) Contingenty E* P
6) Maintenance Cost 0.1% of 1) / year -
E: Figures for Economic Cost
P:  Figures for Project Cost
* E={'l)ofo80%+2)ofo100%}x5%
(3) Evaluation Results
_ The economic mtemal rates of return (EIRRs) of the alternatwes are
) between 93 - 10.5%. Altemahve C-l shows the Iughest EIRR,
fo]lowed by C-2, A-2, C-3 and A-1. Comparing the EIRRs of the
alternatives routes, Altema'ave C-1 with the lower project cost has a
relative advantage and shows the hlghest EIRR Sumlarly alternatives
with lower project costs at each river crossing point show relatively
higher EIRRs. Of these alternatives, only C-1 and C-2 had positive
Net Present Values and Beneflt Cost Rahos over 1.0 at a discount rate
of 8 percent (T able 7.2). '
- Table 7.2 Results of Prehmmary Economic Evalualmn for Alternative Routes
A-1 A2 B-1 - B2 C1 L G2 C3 c-2/ 3
EIRR 9.7% 9.8% 9.3% 9.4% 105% | 104% 9.8% - | 99%




CHAPTER8 = SELECTION OF SUITABLE ALTERNATIVE ROUTE

The most desirable alternative route for the Can Tho Bridge construction
should be selected considering the engineering, economic and
environmental aspects of the 'Project. Table 8.1 summarizes the evaluation
of the alternative routes including their options.

Route C is recommended as the most suitable route for the following
' reasons: |

- Economically advantageous, i.e. the economic indicator (EIRR) is 9.8 ~
10.5%.

- Less problems with the hydrological and hydrauhc conditions of the
river | : -

- Less compenSation for resettlement of houses and land acquisition
. :Le's's inﬂuence on the stability of the ecosystems

3 Optlon C1is econormcally advantageous because the economic mdlcator :
(EIRR) is the highest (10.5%) among the group of options for Route C.
However, the ahgnment is not sr_nooth comparec_l with other options.

"In terms of less _corr'lpensstion on land acquisition and resettlement of
houses, and considering of traffic congestion and alignment, C-2/3 is
recom:ﬁended_ as a most suitable route with only a small difference of . .
economic indicators compared with that of Route C-1.
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CHAPTER9  SELECTION OF APPROPRIATE BRIDGE TYPES

9.1 Appropriate Bridge Type for Main Bridge

Based on the river characterisﬁcs for each route, such as river bank erosion,
river bed change, deep scouring, etc, the fellowing bridge types were
considered for an initial evaluation.

1 'Alternative Route (A)
- Reqmred center span length approx. 600m

a) Stee_l Cabl_e~Stayed 550m
b)  Steel Cable-Stayed 600m
¢ Suspension Bridge 700m

.2) Alternative Route (B)
- Requn‘ed center span Iength approx. 600m

a) = Steel Cable-Stayed 550m
~ b) Steel Cable-Stayed 600m
c) Suspension Bridge 700m

3) Alternative Route (C)
- Required center span length approx 500m

‘a) Hybrid Cable-Stayed 500m -
b) Steel Cable-Stayed 500m
- ¢)  Steel Cable—Stayed 550m -

Table9.1 Cost Raho of Altemahve Bridge Type for Each Route

: Alternative (A) - Alternative (B) Alternative (C)
Options a) b) <) a) b) . <) a) b) c)
Construction :

Cost Ratio 117 | 120 | 179 | 129 135 | 176 | 100 | 115 | 123

- Construction cost ratios for the superstructure are 'shown in Table 9.1 based
on 1 00 for Hybnd Cable-Stayed mcludmg main brldge and approach
| bndge portxons |

A Hybnd Cable-stayed brldge for the mam span is recornmended for the
followmg reasons: :




9.2

9.3

- The Hybrid (steel and concrete) bridge types can maximize the use of
construction materials Jocally procured, which in turn can economize
the bridge construction cost compared with an all steel bridge type.

- The longer span of the Hybrid Cable-stayed bridge type can minimize
the number of piers (which may increase the cost of foundations which
have to penetrate into the bearing stratum of 90 m to 95 m deep).

- The Hybrid Cable-stayed bridge type can be applicable to Ienger spans, -
that means, it is able to be free from the hydrological and hydraulic
problems such as river bank erosion, local scouring around piers,
required horizontal navigational clearance, and can minimize the
girder depth for the higher vertical navigational clearance (39.0 m).

- The cable-stayed bridge with a pertial concrete structure (hybrid
system) can be advantageous in the case of aerodynarmic stability.

- The towers and cables can provrde symbohc, landmark and rhythrmc

views, wluch is excellent from the aesthetic aspect

Appropmte Bndge Type for Approach Span Bndges

Balanced-cantllever PC " Box type and PC-Box Glrder types are
recommended for the approach span bndges '

Balanced-cantilever PC Box type is approprlate and economic bndge type
for the river branch, con51der1ng the requlred nav1gat10na1 clearance.

PC-Box Gu'der types are recommendable for the other approach span'
brrdges as it is economlc, conventlonal and Iocally fanuhar type of
superstructure ' '

Appropnate Foundahon Type

-The followmg flve foundatlon types are applrcable for the foundatrons of |
the main and approach bndges for the Can Tho Bndge Constructlon from
~ both the technical and economic vxewpomts

| 1) Cast-ln-place Concrete Plle

2) Steel Pipe Pile
3) - Open Caisson



4) Pneumatic Caisson
5) Cast-in-situ Diaphragm Wall

From the subsoil conditions and easier methods of construction, the
following types of foundations were proposed:

Main Bridge
- Tower for Hybrid Cable Stayed Bridge: - Open Caisson . {¢10.0m)
(Using ajack down force method) -
- Piers for Side Span:  -Castin place concrete piles {$2.0m)
: : , - Driven steel pipe pile ($2.0~2.5m)
Approach Span Bridge: - Cast in place concrete piles ($2.0m) -

- Driven steel pipe pile (¢2.0~2.5m)




CHAPTER 10 PRELIMINARY DESIGN

10.1

-10.2

Navigational Clearance

To establish the navigational clearance, the following items were reviewed

and assessed:

(1)

(2)

 Existing Data and Previous Surveys

Navigational Condition of the Hau (Bassac).River

Assessment on the vertical navigational clearance for several cases -

1st Stage

"Durmg the first stage of works, it was decided that the nav1gat10nal

(vertical} clearance to be considered for the Feasibility Study on the
Can Tho Bridge Construction should be the same as that for the My
Thuan Bridge (37.5 m corresponding to a vessel size of 10,000 DWT).

2nd Stage

In accordance with the Steering Committee Meetj_ng held on 27 March

1998 in Ho Chi Minh City, a vertical navigational clearance of 39.0 m
for a vessel size of 15,000 DWT above the flood water level at 5%
frequency was adopted for the preliminary design. For the horizontal
navigational clearanée, 300m was adopted.

This clearance satisfied the comments on the document sent by the
Mekong River Commission of Viet Nam on 8 April 1998, and was
identified as the final de51gn condition for the Feasibility Study in the
Steering Committee Meetmg held on 9 July 1998 in Hanoi. '

. Design Cntena and Standards

" In order to select the route ahgnment and brldge structures, and to conduct

preliminary design, the design criteria was set up, referring to the detailed
design of the My Thuan Bridge which is also located on National Highway

No.1 and next to the Can Tho Bndge, of which de51gn has been recently o

accomphshed

S-31
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(1) Standards and Specifications

AASHTO Specifications are to be the primary standards for the design,
and the Vietnamese and Japanese standards are to be used for the
proof check.

- Standard Specifications for Highway Bridges, Sixteen Edition
1996 adopted and published by AASHTO (American Association
of State Highway and Transportation Officials)

- AASHTO LRED Bridge Design Specifieations, First Edition 1994
- published by AASHTO

- nghway de51gn standards (T CVN-4054-85), Viet Nam

- ]apanese nghway and Bndge Standards

]

" Other related standards and specifications
(2) DesignLoads

The Vietnamese Bridge Design Code (Specifications 2057/QD-KT4-
1979) was used together with AASHTO specifications.

3 Desxgn Speed
The Can Tho Bridge is s1tuated on the road section of N.H. No. 1 that is
a Class-1 road; it was advised to adopt the de31gn speed of 80 km/hr.
Gradient for Appro:a_.c'h' Portion

thmdermg the vehicle 'operatmg condition and the construction cost,
comparison of the gradient in con]unctlon ‘with the critical length of
gradient was studled between 4.5% ‘and 5%. As a consequence, a

'rnaxlmum grade of 5% was adopted throughout the alignment, and a 4.5% _
grade was adopted as a maxunum for the mam bridge portion. '

'j TyplcalCrossSechon -

(1) Geometrlcal Desxgn Condmon

At present there are two standards avallable for desxgmng a natxonal
hlghway in Vxet Nam:

- 8-32



a) Geometric Design Standard, issued in October 1995
b) Highway Design Standard (TCVN 4054-85), translation, issued in
July 1990

The typical transverse cross-section was determmed based on the
Vietnamese Standard in consideration of the future traffic demand,

- traffic system, structural requn'ements and economic viewpoint. The
following transverse cross-sections for bndge and road (Fig. 10.1) was
adopted for the Can Tho Bridge Construction.’

Stay Cable ' _ Stay Cable
) _
24900
1 2250 500 3000 300500 8000 G 5002250 | 1400

5 ,mo_asoei 3500 3500

3]
8

I

. (Approach Roéd) .

' Fig.10.1 - Typical Crossésepﬁon

105 Embankment Helght

The lmutatlon ie., locatlon of the abutment (approach bndge end) or the
begmmng of the embankment (hlghest point of approach road
embankment), is at the point where the height of approach road
" embankment from the ground becomes 7.0m for econo_nucal optimization. -

5-33
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Type of Intersection

The following intersection types were recommended considering the future
traffic demand, site topography, and the road network arrangement in
future master plans.

- At-grade Intersection

‘ At-grade intersection (ehannehzed Y- shaped) at the beginning pomt of
Vinh Long side

- Rotary Intersectlon

At the 1ntersect10n pomt between the approach road and the future
road relatmg to the Can Tho Master Plan

- At-grade Intersectlon

At grade intersection (channelued Y- shaped) at the end point of Can
Tho side -

hmmary Desxgn

| The project locanon and the general view of the Can Tho Bndge are shown

in F1g 10.2and Flg 10 3
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