9.3

93.1

Appropriate Bridge Type -

Appropriate Bridge Type and Reasons for Selection

(1)

@

Main Bridge

A Hybrid Cable-stayed bridge for the main span is recommended for
the following reasons:

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

steel bridge type.

- The longei'_ span of the Hybfid Cable-stayed .bridge type can

minimize the number of piers since the foundations have to
penetrate into the bearing stratum 90 m to 95 m deep.

- The Hybrid Ceble-stayed bridge type can be applicable to longer

“spans, that means, it is able to be free from the hydrologlcal and

hydrauhc problems such as river ‘bank erosion, local scouring
‘around piers, required horizontal navigational clearance, and can
minimize the girder depth for the hlgher vertical nav1gat10na1
clearance (39.0 m). B

.- The cable-st_ayed bridge with a partial concrete structure (hybrid

_ system) can be advantageous in the case of aerodynamic stability.

- The towers and cables can provide symbolic and landmark views,
Wthh is excellent from the aesthetic aspect.

Approach Span Bndges

_Balanced-cantﬂever PC Box type and PC-Box Girder types are
_ recornmended for the approach span bndges '

| The balanced—cantﬂever PC Box type is an appropnate and economic

bridge type for the river branch, considering its required navigational

clearance



PC-Box Girder types are recommendable for the other portion of the
approach span bridges as an economic, conventional, and locally
familiar type of superstructure.

Technical assessment and optimization for these types of the approach
span bridges were described in Chapter13, “PRELIMINARY DESIGN".

932  Design Considerations on the Superstructure Type
1 Design of the Cable System Bridge

In the case of a cable-stayed bridge, the cable-stayed arrangement,
shape of tower and supporting system of the main girder can be
" determined from the structural characteristic comparison as follows:

~a) Cable-staying Arrangement -

Radial layout
All the cables converge at the top of
the tower, so the anchors

concentrate on a restricted sectionof .
- the tower.

Radial layout S
B ' Fan layout

The cables are regularly spread
along the top part of the tower. It
does not differ much from the radial
o o . layout but has the advantage of
Fan layout ' ' - easier anchoring, since the cables are
further apart. h '

 Harplayout =
- The cables are parallel to each other -

and reduces the risk of tower _
_instability, as the anchorage points
: -~ are spread along the whole height of
Harp layout o R " thetower. This allows simpler

' construction procedures, and is

suitable for concrete tower
construction. . -
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b)

Shape of Tower

— mili

A

Portal Tower Twin Towers A-frame Tower Single Tower

A portal tower type was used in the design of early cable-stayed
bridges, as in the case of suspension bridges where this type was
commonly used to obtain stiffness against the wind load, which

- the force of the cable transfers to the towers. However, later

investigations of cable-stayed bridges indicated that the
horizontal forces of the cables were relatively small, so that freely

: stand_ing tower legs could be used without any disadvantages.
~ The inclined state cables give a stabilizing restraint force when the

top of the tower is moved transversely. With single towers with

'no cross-members, the tower is subject to displacement at the top

due to Wind_ forces, the length of the cables is increased, and the

 resulting increase in tension provides a restoring force.

Longitudinal moment of the tower is restricted by the restraining
effect of the cables fixed at the saddle or tower anchorage. |

9-10
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Supporting System of Main Girder

Rigid Frame System  Floating System Bearing Shoe System

The simplest and the best way is to connect a girder and pier
firmly with concrete (called a rigid frame structure),  This

- method is frequently apphed to a two-span cable-stayed bridge
 with one tower since the connection 1s stable and economical. :

This connection, however, may not be applled to a three-span
cable-stayed bridge with two towers because it is usually difficult
to prestress a girder if both cormechons are rigid structures except
for the flexible high piers. ~ Otherwise a floating system must be
applied to a three-span cable-stayed bridge. Since the metal |
shoes are movable, the bearmg shoe system can give a stmctural'
solutlon to the three-span contmuous cable-stayed bndge

Hybrid Cable—Stayed Brldge

For cable-stayed bndges longer than 300 m span, itis effectlve to apply

a hybrid structure. The bending moment of the glrder due to dead
load of a PC cable stayed bridge is bxgger than a PC hybnd cable
stayed type and the amount of cable stay to be applied for a hybrid
type is less than a PC cable stay type due to the light weight of the steel
girder. Therefore, a PC hybrid type is more economical,
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Fig.96 Moment Diagram of the PC Cable-Stayed Bridge
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Connection of Hybrid Structure

It is not appropriate to connect directly a rigid PC and flexible steel
girder. The rigidity for bending of a PC girder is extremely different
from that of a steel girder and the behavior of bending under dynamic
loads (live loads etc.) is also quite different.

Stress does not flow smoothly at the connection point between steel

. and concrete structures, and there is a reduction of allowable tensile

stress due to fatigue. Therefore, it is necessary to provide a buffer
zone con51der1ng the extreme variation of rigidity between a PC and
steel girder.

- The following connectron method for a PC and steel grrder is normally

~ used. The connectlon point should be located near the pier position.

The accumulated high compressive force due to the horizontal
component of the prestressing stay force acts on the girder section at
the connecting point and is thus much more stable for bending. It has
been shown after considerable expenmental study that the above-

mentioned method to connect a hybrid structure is most effective.

PC-Girder - Steel Girder
_ /Fil].ing with Concrete
S R &
_I - -
! _
| T
T e ;
A 4 -

Shear Connector -

Frg 9.7 Concept of Connectron of the Hybrld Structure
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933

934

Substructure Type

The substructure type to be designed closely relates with the structural
system of the superstructures, especially in the cases of cable system bridges.
Normally, the cable system bridge requires higher towers. Furthermore, it
is crucial point for the tower of the Can Tho Bridge that the projected height
from the soil (which is to be the bearing stratum of the bridge foundations),

is significantly large since the projected height will be estimated as the
integrated height of the vertical navigational clearance, river water depth
and local scour depth around the bridge pier. Therefore, an ideal tower
height should be as small as possible subject to the structural analysis of the
bridge. - The typ1cal layouts of towers for each applicable type of the main

_ bmdge are shown in Fig. 9.8.

Foundation Type

_ “The following five foundation types are applicable for the foundations of
* the main and approach bridges for the Can Tho Bridge from both technical

and economic v1ewpomts (see Fig.9.9).

1) Cast—m—place Concrete Pile

2)  Steel Pipe Pile

3) -~ Open Caisson

4) Prieumatic Caisson

5) _Cast-mésitu Diaphragm Wall

The figure below shows the techmcal and economic features of each
foundation type. From the subsoil conditions and easier methods of -
construction, cast in place pﬂes ($2,000 m/ m) driven steel pipe pile ($2,000 .
~ 2, 500 m/m) and multi open caisson ($10,000 m/m) using a jack force
smkmg down method are the most cost effective type

9-14
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CHAPTER 10 PRELIMINARY EVALUATION OF THE ALTERNATIVE

10.1

10.1.1

10.1.2

ROUTES

Preliminary Benefit Estimate

General

The economic evaluation pursued in this chapter assesses the feasibility of

altemativ_es' in the context of the project entity rather than the economic

deVelopmeht of the Mekong Delta. Therefore, the economic evaluation

emphasizes quantifiable direct benefits/costs in monetary terms. Indirect

benefits are not estimated in this chapter, though they are estimated in the

following chapters on economic evaluation.

(1)

o

Direct Benefits

Vehicle Operating Costs (VOC)

In this study two types of VOCs were estimated, they are time related
VOCs and distance related VOCs. Time related VOCs are constituted
of passenger time costs, ci'ew costs, cargo time costs and standing costs.

Assumihg the yearly vehicle utilization in terms of hours, the standing

costs are mterpreted as time related costs. Distance related costs are
~ constituted of costs for vehicles, fuel, 011 tires, maintenance and related

costs. Time related costs are included in the distance related costs in
this study for the estimate of changes in VOCs accruing from the

alteration of route due to the construction of the brldge

All costs are based on constant 1997 prices and were calculated in
terms of their financial and economic costs. Econormc costs do not

' mclude taxes and fees.

. "Fel"fy Operation and Improvement Cost

~ Those costs can be considered as savings in the ferry operations in the

"with  bridge" cases and interpreted as benefits of the bridge
- construction. :

| Also, the add1t10nal mvestment for fernes to cope W1th the overflow of
- future traffic can be dlverted into benefit as a result of the bndge_

constructlon '
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Since it is likely that ferry operation costs will increase as transport
demand across the Hau River increases, the future ferry operational
cost was estimated in proportion to the future transport demand
crossing the Hau River.

The following unit costs of ferry improvement projects are taken into
account in this study.

Purchasing new ferry boat (200) ~ US$ 2.0 million /boat

| Repairing ferry boat Us$ 0.7 million /boat

Administration and operation US$ 0.27 million /boat-year
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10.2 = Preliminary Cost Estimate

10.21 General
The economic cost of the project is mainly composed of "the construction
cost", and "the maintenance cost".
The economic construction costs were estimated by applying conversion
factors to the direct cost as part of the total project cost.
A_detailed estimate of economic const_ruction costs is described in the next
section, 10.2.2 Economic Constru_ction Cost.

The ec_onomic maint_enance ‘cost was ést_imated by assuming a. uniform
percentage of the _economic project cost by referring to OECD (Organization
for Economic Cooperation Development) reports. Table 10.1 shows the
composition of the economic and project costs.

Table 10.1 Compositic_m of the Preh'rhinary Economic Cost and Projéct Cost
Component S Economic Cost - Project Cost
1)Construct|on Cost :
- (Direct / Indirect Cost) for: _ .
' - Mobilization & Demobilization E(=80% of P} ' P

- Approach Roads, S o :

- Main & Approach Span Bndges ‘

2) Engmeermg & Administration Cost E(= 100% of P) P
3) Land Acquisition ' _ - P
4) Compensation . o ' - - P
5 C ohtingencjr' _ : - E* P
6) Maintenance Cost 0.1% of 1) / year -
E: . Figures for Econormic Cost | '
P: Figures for Project Cost
*  E={1)of Px80% +2) of P x 100% } x 5%
Contingency = (1) +2) } x5%
1022 Ecdnomic ConStr'Lrétion Cost

The tax portion of the construction cost for each section of the work, ie.

' approach roads, foundation, substructure, superstructure, and mobilization

& demobrhzatxon is estrmated at about 20% of the project costs in general.

103




As a result, the economic construction cost for each section of the work was
estimated at 80% of the project construction cost. |

Engineering cost and administration cost is not usually regarded as
construction cost, however, those costs were included in the economic
construction costs in this section. This cost was then allocated to the period
of construction based on the proposed implementation schedule.

(1) Mobilization and Demobilization

The cost of moblhzatlon and demobilization was estlrnated as 5% of
the total economic cost (1" able 10. 2).

Table 10.2 Cost of Mobﬂxzation‘and Detnobilizatiqn
Unit; Thousand USD

Aleratve | Xm0 Comrion B | <enomic Construcion)| L
route Roa_ds Approach Spans Cost Total Demobilization -
A 1 17,1267 - | ~ 180,471 - 197,373.8 9,868.7 .
A -2 135193 | - 180,247.1  193,766.4 19,6883
B -1 159674 2002585 - | 2162259 10,8113
B -2 9,527.7 200,258.5 - 209,786.2 10,489.3
Cc -1 - 18,375.2 154,707.7 - 173,082.9 8,654.2
c -2 20,641.1 154,707.7 175,348.8 8,767 .4
C 3| ° 432030 - | - 1547077 - 197,910.7 9,8955
C -2/3 40,256.6 154,707.7 1194,964.3 9,748.2

(2) Approach Roads (Altematlve routes and optlons for prelmunary cost |
| estlmate)

There are three major alternatlve routes, and each ma]or alternative
route has2 or 3 ophonal routes. Totally, there are7 route options.

A general descnp'non of these alternatlve routes and optlons is shown
in Table 10.3 and Fig. 10.1. '
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- Table 10.3

Alternative routes and Options

Alternative Connection Point of Connection Point of Total Alignment
route Vinh Long Side Can Tho Side Length (m)
A-1 a-1 (N.H.No.1) |a-2 (N.H.No.l) 10,500
A2 a-1 (N.HNo.l) |a-3 (N.H.No.91) 7,500
B-1 b-1 (N.HNod) |b-2 (N.H.No.1) 6,380
B-2 b-1 (N.HNo.1)} |[b3 (N.HNo.91) 5,304
C1 c-1 (NHNo.l) |c3 (N.H.No.l) 10,050
C-2 -1 (NHNol) |c4 (N.HNol) 12,200
C-3 c-2 (N.HNol) |5 (N.HNol) 15,500
C-2/3 |c2 (N.HNol) |c4 (N.HNol) 14,846

Fig. 10.1 * General Alignment of Alternative routes and Options
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Table 10.4 shows the estimated economic construction cost of each
alternative route.

Table 104  Economic Construction cost of Approach Road

(includes structures)
. Unit; thousand USD
Alternative | Total Alignment ' " Economic Construction Cost
route . Length (m) Total Embankment Structures
A -1 10,500.0 17,126.7 9,287.6 7,839.1
A 2 7,500.0 13,519.3 5,697.0 7,822.3
B - 6,380.0 | 15,967 4 3,585.8 - 12,3817
B 2 4,900.0 . 9,527.7 2,125.6 7,402.1
C -1 10,050.0 - 18,375.2 8,928.5 9,446.7
C -2 12,200.0 20,641.1 12,255.8 - 8,3854
C -3 15,500.0 43,203.0 15,583.0 27,620.0
c  -2/3 - 14,846.0 40,256.6 13,908.3 . 26,348.3

(3) Main and Approach Bndge '
: Selecnon of Most Appro nate Type of Main Bridge for Each Route
1% % P YP g

' Threeralternahves ofa combma_ho_n of main and approach bridge types

- for each alternative route were deSéribed in the previous section. These
main and approach bridge types were established consxdenng the cost,
hydrauhc condmon, meteorologlcal condmon, structural features,
construction method rnamtenance, aesthetn: aspect etc.

The total economic construction cost for each bndge alfemative is
shown in Table 10,5, and the constructlon cost of each construction
itern is shown in Table 10 6.
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Table 10.5  Total Economic Construction Cost for the Main and Approach
Spans
Unit: thousand USD
Ah;fftg"e Type of Main Span | Type of Side Span ;‘;}‘fild[g"e:ﬂ) TZ:{:S%E:‘:{:E
1 | Steel CableStayed | PC Extradosed 2,600.00 180,247.1
A 2 | SteelCableStayed | PC Extradosed 2,600.00 186,000.0
3 Suspension - ~ 2,600.00 276,298.3
1 | Steel Cable Stayed - 2,904.00 200,258.5
B 2 | Steel Cable Stayed - 2,904.00 208,365.2
3 . Suspension - 2,904.00 2N,7237
1 |Hybrid Cable Stayed - 2,660.00 154,707.7
C 2 | Steel Cable Stayed . 2,660.00 190,159.8
- 3 | Steel Cable Stayed - 2,660.00 177,999.3
Table10.6  Economic Construction Cost for the Indi\}idual Construction Work
o for the Main and Approach Spans -
" Unit: thousand USD
.Alt':ématiye }'oufe To;lgszglgung;;ost Foundgﬁbn Substrﬁcture_ Superstructure |
o1 ©.180,247.1 50,311.2 21,561.9 108,374.0
A 22 186,000.0 - 51,9268 - | 22,2544 111,818.8
"3 276,298.3 © 77,2860 | 33,1226 165,889.7
1 © 200,258.5 55,912.9 23,9627 | 120,382.9
B | 2 [ 208352 | 581896 | 249384 | 1252372
3 271,723.7 75,983.1 32,564.2 163,176.4
1 - 154,707.7 43,135.3 18,486.5 93,085.9
C 2. 190,159.8 53,091.5 22,7535 | 1143147
o 3 , '177,999.3 49,6764 | 21,2899 | 107,033.0

| 'The followmg types for each alternative route were selected as a

favorable combination of main and approach bridge types, not only

_from cost, but also from techmcal points of view such as the

'hydrodynanucs and span lengths requn‘ed

- Route A;

Steel Cable-Stayed Bndge for the Main Bndge

PC Extra-dosed Bndge for the Slde Bndge
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-Route B; *  Steel Cable-Stayed Bridge for the Main Bridge
'PC Extradosed Bridge for the Side Bridge
~-Route C;  Hybrid Cable-Stayed Bfidge.for the Main Bridge
PC Extradosed Bridge for the Side Bridge
@ Engirieering and Administration Cost

The engineering and administration cost applied to the economic cost
is shown in Table 10.7; ' '

 Table107 Engmeermg and Admmlstratlon Cost

Unit; thousand USD '

Altefﬁative_ ConsEtcr(x};:t)igiCCost ': : Engmeenng and

" route " Total Admin%stration Cost
A A1 . 197373.8 ' 2,588.3

A 2 193,766.4 - . 25414

B -1 215,225.9 1 - 2,833.1

B . -2 209,786.2 . 2,7495
cC. -1 - 173,082.9 2,272.8

cC -2 1753488 : 2,302.2

cC 3 | . 1979107 25952

C . -2/3 1949643 | 25570

1023 Economic Mainteﬁance Cost

0.1 % of the pro]ect conistruction cost was estlmated as the appropnate yearly
mamtenance cost. '

: This percentage was derlved with reference to the guldelmes set by OECD
(Orgamzahon for Econoxmc Cooperatlon and Development)
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10.24 Tentative Implementation Schedule

A tentative implementation schedule is necessary to distribute economic
cost on a yearly basis. Fig. 102 shows the general tentative
implementation schedule applied for the economic evaluation.

Description 1957 1998 19% P41y 2m e pbic) 2004 06 06
8 9
Feeitility Shady *
Procurement W 5
Ca'suhxtd e
@ .
6 1
Detailed Design *
Fog 2 9 T
Bidding II(}»II
Canstruchan g (Bl-inorthe) ¥4
Corryrerce &
10 1
Mikilizat .|
: a2
2 7
Foundators T
o
. 7 2
Substrcture h
| & :
1 12!
. 24) ]
10 : 9
Approach Roacs
- — @)
_ . 10 12
Derctizin | | =

Fig. 102 j Ge_neral Tentative Implen_ie'ntation Schedule
10.25 _Prel_iihinary Ecor_lc')mié Cost

| A summary of the préiimihary economic cost is shown in Table 10.8.
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10.3

10.3.1

1032

Preliminary Economic Evaluation of the Alternative Routes
Conditions for I’reliminéry Economic Evaluation

Although the main objecﬁve of economic evaluation is to ascertain
information on the viability of alternatives, economic evaluation in this
chapter also has the role to provide information on the relative supremacy
of alternatives from an economic viewpoint. The detailed economic
evaluation to obtain information on an effective combination of investments
or effective operétions of a bridge are to be carried out in the later stages of
this study.

The basic conditions for preliminary economic evaluation are as follows:

(1) Base Year

The start yeaf of the Project, 1999, was set as the base year for the
economic evaluation. '
(2) Evaluation Period

Because of budgetary constraints it is not likely that in the near future
many large bridge projects will be implemented in Viet Nam.
Therefore, the project life in the economic evaluation should be
_considerable. A 50-year period after opemng of the brldge was
assumed, therefore, as the evaluation period. |

(3) Evalﬁatior_l Indicator

As evaluation indicators, the economic internal rates of return (EIRRs)
were calculated for the evaluation period.

Evaluation Results

The economic mternal rates of return (EIRRS) of the alternatives show

-values between 9.3-10. 5%. The alternative C-1 shows the hlghest EIRR,

followed by C-2, and A2, C-3 and A-1. Comparing the EIRRs of the
alternative routes, the alternative C-1 with a lower project cost has a relative
advantage and shows a higher EIRR.  Similarly alternatives with lower
project costs at each river crossing point show hlgher EIRRs Of these

- - alternatives only C-1 and C-2 showed posmve values of Net Present Value |

....‘.._10_-11



and the values over 1.2 with respect to Benefit Cost Ratio at the discount
rate of 8%, and large value of NPV among alternatives (Table 10.9).

Table 10.9  Results of the Preliminary Economic Evaluation for the Alternative Routes
A-1 A-2 B-1 B-2 C-1 C-2 . C3 C-2/3
EIRR 9.7% 9.8% 9.3% 9.4% 10.5% 10.4% 9.8% 9.9%

©10-12
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CHAPTER 11 SELECTION OF ALTERNATIVE ROUTE

11.1

Selection of 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 11.1 summarizes the

_evaluation of the alternative routes including their options.

Route C is recommended as the most suitable route for the followmg
reasons:

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

- Less problems w1th the hydrologlcal and hydraulic conditions of the
river

- Less compensation for resettlement of houses and land acquisition

- _Less influence on the stabiiity of the ecosystems

The optlon C-l is econormcally advantageous because the economic

indicator (EIRR) is the highest (10.5%) among the group of ophons for Route
C. However, the ahgnment is not smooth, compared with other optlons

In terms of less compensanon on land acquisition and resettlement of
houses, and com,ldenng about traffic congestxon and alignment, C-2/3 is

-"recommended as a most suitable route with only a small dlfference of

€Conomic mdlcators compared with that of Route C-1.
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CHAPTER 12 PLANNING CONDITIONS FOR THE BRIDGES OF ROUTE C

121

121.1

1212

Navigational Clearance

Review of the Existing Data and Previous Surveys

_ The review of the data and studies on the navigational clearance required

for the Can Tho Bridge was based on the following existing data and

previous surveys, especiaily, those which _Were studied during the period of
the feasibility study and the detailed design of the My Thuan Bridge.

International shlppmg survey

~ Study for nnprovement of the access channel to the Hau (Bassac) River

| Hydrauhc and morphologlcal condmons at the Vam Nao Pass

Existing utilities such as electr1c1ty lines and telephone cables

An update of nnportant sub]ects of the Mekong Navigation Strategy

Rev1ew
Study of the mternatlonal aspects of the My Thuan Bndge
Ex1st1ng and planned ports along the Hau (Bassac) and Mekong rivers

The dec1310n on 1 the nav1gat10na1 clearance of the My Thuan Bridge

Nav1gab1e Condmon of the Hau (Bassac) River (refer to the Annexure 7.1)

Basec_i on the review of the existing data, the prevmus surveys and the

" information obtained in this study, the findings in relation to the navigable

conditions on the Hau (Bassac) River are sumrnanzed as follows (see Fig.

121and122):

| Accordmg to the Attrlbute Analysns of Shlppmg Tranmts to Phnom

Penh based on the International Sh1ppmg Survey from 1/5/94 to
30/9/ 94 the Dead Welght tonnage (DWT) of the ships using the Hau

(Bassac) is commonly recorded at less than 2,000 DWT. The maximum-
- recorded (DWT) is approx. 11,335 with an air draught of approx. 45 m

(38 m by Fig. 12. 2) However, the vessel attribute frequency analysis

| shows that the 95 percenhle welght on travel to Phnom Penh is 3,246

12-1°



DWT on the Hau (Bassac) River. The air draught for this percentile
can be calculated at 25.5 m.

The study under Belgian assistance that covers the dredging work at
the mouth/estuary of the Hau (Bassac) River in relation to vessel sizes
such as 5,000, 7,000 and 10,000 DWT is from the economic and
technical viewpoints, It is assumed that due to the highly complex
hydrodynamic processes and sedimentation behavior, the appropriate
feasible vessel size to pass the entrance/ estuary of the Hau (Bassac)
" River will be a maximum of 7,000 DWT.

According to the hydrographic data from 1992 and the planform data
. for the period of 35 years (since 1958) for the Vam Nao Pass (collected
and analyzed during the feasibility study stage of the My Thuan
Brldge) the character of the Vam Nao Pass is that foreseeable future
major changes will not occur and the river is in a state of dynarruc
stability and minor variations only are to be expected. The existing
morphological condition in relation to the navigable condition of water
depth and ship sizes are that the Cho Moi channel has reduced in size
has become more shallow at the channel entrance and is therefore
closed to large ships. For the Vam Nao Pass (the western side of Cu
Lao Toy), there is a generally deep and navigable channel which allows
- for ship sizes of 3, 000 to 5,000 DWT, however, at the no'rthern entrance,
shoaling occurs with a water depth (surveyed in 1994) of approx. 6 m
below MSL (approx. 3, 000 DWT draft) It is generally expected that
~ 3,000 to 5,000 DWT vessels can pass W1thout dredgmg of the channel

~ The electr1c1ty lines crossmg the Hau (Bassac) River are in two
locations upstream of the Can Tho ferry point. - One with 40 m air -
" clearance is nnmedrately upstream of the ferry point and another with
30 m air clearance is situated at Long Xuen, This has resulted in
llrmtmg passing vessels to approx 5, 000 DWT in 81ze, unless there are
| unprovements made

The sh1pp1ng survey analysxs based on the data collected and records |

available for the period from 1990 to September 1994 (mcludmg the

_ Intematlonal Shipping Survey), indicate that for both the Tien
(Mekong) and the Hau (Bassac) RIVEI' ships are small w1th 65 - 80% less
than 1,500 DWT, and others occasmnally recorded up to approx 7,500 -
DWT. The larger ships normally use the Hau (Bassac) Rlver by

12-2



reason of its superior navigable condition. About 20% of vessels have
an air draft exceeding 25 m, 50% exceeding 20 m and no vessels
exceeding 31 m were recorded. In the case of 5% probability of
exceedance, the corresponding DWT and air draft were 3,246 tonnes
“and 25.5 m to 31 m, respectively.

Consequently, the larger ships/vessels using the Hau (Bassac) River
are from less than 2,000 DWT to approxnnately 11 ,335 DWT with an air
draft of approxunately 38m. From Fig. 12.2, the case of the 95%
percentile is 3,246 DWT with an air draft of 25, 5 m. If without any
improvement in the dredging work, the vessel size may be restricted
up to 7, 000 DWT at the mouth/estuary of the Hau River. The MTC
- Nominal Ships are listed upto 10,000 DWT with an air clearance of 37.5
'm maximum. ~Fig. 121 shows the nav1gable condition and port
capacity of/along the Mekong streams based on the existing shipping
data, dredgmg at the estuary of the Hau Rlver and the record of arrival
= s}ups

_ The rnaxunum vessel capacmes for the exlstmg and planned ports

_along the Hau (Bassac) and Mekong Rivers are 6,000 DWT for Phnom

. Penh Port, 10000 DWT for both EPZ port and the existing Can Tho

Port, and 20 000 to 30, 000 DWT for the future Can Tho Port (which will
be constructed on the downstream side of the Can Tho Bndge) |

In any case, the navxgatlonal clearance for the Can Tho Bridge must be
- able to accommodate the conditions of the freedom of navigation as

- descnbed in the pnnc1ples of cooperatlon of the Agreement of the

n Mekong Rlver Basm, 5 April 1995, Mekong River Comimission, and the
- technical and econormcal feasibility for future dredglng works

. 12-3
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RELATIONSHIP BETWEEN SHIP TONNAGE AND AIR DRAUGHT / DRAUGHT
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12.1.3 Navigational Conditions for the Bridge Construction

(1)

@

Vertical Navigat.ional Clearance

The level of the girder soffit can be determined from the following
navigational and hydrological conditions.

River Navigational Clearance corresponding vessel size are:

Vessel Size (DW’I‘) Ballast Air Drought (in meter)

3,000 . o 25
5,000 _ 30
7,000 32 - -

10,000 B 37 (375 m for My Thuan)

o0 - 39

20,000 S 40 _

Source: Honshu—Shlkoku Bridge Project, ]apan based on Internatlonal _
ship data : ' _. :

Fmally, the vertlcal nav1gahona1 clearance was requued as 39m, and
the techmcal assessment and the decision process are descnbed in the
next section 12.1.4. '

Horizontal Navigatlonal Clearance

The total opening under the bndge shall be for two maneuvermg lanes

“and not less than 168 m to 200 m. Furthermore, the width for the
. protection of the bridge piers shall be considered in addmon to these

figures. - It was finally recommended for the total opening under the -

' bridge that 200m plus. two times 50 m for protecting the piers was

3)

con51dered and a total of 300 meters was cons1dered reasonable

'Nav1gat10nal Clearance for Canals and Substream e

The reqmred nav1gat10n (vertrcal) clearances on the major canals and
river  branches (tnbutanes) greatly affect the proposed helght '

(embankment height) of the approach roads. ‘The reqmrements for
these navigational clearances, therefore, are crucxal The ideas below
are the figures for the prehmmary design (sub]ect to confrrmatlon with

12-6



the Inland Waterway Authorities), made by referring to the Technical
Classification of Inland Waterways (TCVN-5664-1992).

Table 12.1 Navigatiohal Clearance for Canals and Substream

Side Substream  Typeof Classification = Required Clearance
Stream Vert.(m) Horiz,(m)
- Vinh Long (a) * Canal N 6 ' 25
|  (b) Canal VI 2.5 10
(¢ River v 40
- CanTho river branch*  River -1 9 | 60
(d) " River =~ VI 25 15
€ . River V- 35 2
Note:  All vertical clearance ﬁgures are considered above the water level of 5%
frequency

2. 3 Locations of Stream/ Tnbutary

"-nﬂ'
qu A
sy
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12.1.4

Technical Assessment and Decision Process for Navigational Clearance

Based on discussions during the meeting, held on 18th ]'anuary 1998 in

Hanoi (Steering Committee Meeting for the Interim Report), the assessment

on the cases of vertical clearance of 37.5 m (for 10,000 DWT vessel) and 41.0

m (for 20,000 DWT vessel) for the mamstream of the Hau River as well as
confirmation with the Inland Waterway Authority (IWA) on the required

nav1gat10na1 clearances for the canals and the substream (tributary) crossing

for Route C were requested

Based on the detalled studies of the Nav1gat10na1 Conditions of the Hau

River which are included in the Annexure, the assessment on both cases of '

the vertxcal clearance is summanzed as follows :

- According to the Attrlbuted Ana1y51s .freque'ncy analysis and
 declaration of ship arrivals to the exmtmg Can Tho Port, the maximum

' vessel size reaching Can Tho Port is 20,330 DWT.' Shipping is
_restncted by navigation condmons at the estuary of the Hau River to

* less than a 10,000 DWT vessel, as it requlres a draft depth (full loaded)
of 8.0m. - However, the water depth at the estuary is only 4.0 m below
Low Level Water (LL\N) and at high tlde 70m (+3m LLW) |

- The section of the Hau River from the estuary to Vam Nao Pass is able .
to allow the safe passage of a vessel size of approxlmately 10,000 DWT
except at ‘An Giang where a transnussxon line restricts the vertical

. clearance to only 30m (equlvalent to a 5 000 DWT vessel)

- . At the Vam Nao Pass the vessel size is hrmted to 3,000 DWT for safe
passage due to a shallow channel portlon, “and dredgmg of

_ approxxmately 1,680,000 cu, m of matenal would be: requxred to allow

x the passage of 10,000 DWT vessels. _ '

- The maximum vessel capac1ty for (a) the Phnom Penh port and (b) the
exlstmg and the future Can Tho Port (to be located on the downstream

- _‘51deoftheCanThoBrldge)1s6000DWTt010000DWTand20000to -

30, 000 DWT, respectlvely

- Before vessels of 10, 000 DWT and 20,000 DWT are allowed to travel
under the Can Tho Bridge, the rlverbed of the Hau River and the
seabed at the estuary would have to be dredged. From the Dinh An

"12-8



Estuary to the existing Can Tho Port, the dredging volumes based on
the hydrographic atlas 1990 - 1992 and the Service of Maritime Safety
1994 chart, are calculated as below:

Table 12.2  Dredging Volume of Individual Case

Description ' * Dredging Volume (cu. m)
_ 10,000 DWT | 20,000 DWT
a) Can Tho ~ Dinh An Estuary 26,274,842 54,970,382
(for LLW datum) , -
b) Can Tho ~ Dinh An Estuary 14,634,140 38,721,902
(for +2 m LLW at the estuary) o
¢) Can Tho ~ Dinh An Estuary 10,366,576 31,943,912
(for +3 m LLW at the estuary) '

Note: For reference, actual dredged records at the estuary were
200,000 cu. per each year in 1990 and 1997.

Therefore, the dredged volume to maintain nav1gable condmons for 20,000

DWT vessels at the existing Can Tho Port is two or three txmes that for a

- 10,000 DWT vessel, and hence extremely costly

_As a result the nav1gat10nal (vertical) clearance to be con51dered for the

Feas1b1hty Study on the Can Tho Bridge Construction should be a minimum
similar to the My Thuan Bridge of 37.5 m (correspondmg to a vessel size of
10,000 DWT) and a maximum of 41.0 m (for 20,000 DWT vessels) for the
followmg reasons:

‘a)

 b)

The nav1gab1e condition at the estuary of the Hau River is limited to
vessel sizes of 10,000 DWT at the high tide level and also sub]ect to the

* loaded conditions of such vessels

Up to the‘Vam' Nao Pass from the Dlnh An esfuary, the navigable size
of vessel is in general, 10, 000 DWT except for the restriction by the
overhead electnc1ty lme, where the limit is reduced to 5,000 DWT

- vessel capac1ty

.Sallmg to Phnom Penh as an mtematxonal destmatlon, the channel at

Vam Nao Pass (present condition only allows 3,000 DWT vessels)

. nece551tates the dredgmg of 1, 680 000 cu-m of material to accommodate

_ __10 000 DWT vessels
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The desirable vessel capacity for the existing Can Tho Port is 10,000
DWT. However, this vessel size can only reach the port in a half-
loaded condition when using the Dinh An estuary.

The future Can Tho Port, which will be able to accommodate 20,000 to
30,000 DWT vessels, will be located on the downstream side of the Can
Tho Bridge and will not be required to pass under the Bridge.

The Sailing of 20,000 DWT vessels from the Dinh An estuary to the
existing Can Tho Port necessitates dredging of two to three times the
volume required for the 10,000 DWT vessel case, and will be more
costly. ' '

The vessel ca'pacity at the existing Phnom Penh'Port is restricted to a

- maximum of 6,000 DWT and with this accepted capacity, the port was

designed and construction completed in December 1996.

Refernng to the nawgahonal condrhons of the Hau Rlver, the conclusmn of
assessment, and as a result of the Steerlng Committee Meeting held on 27th
March 1998, the following nav1gatlonal and hydrological condltxons were
required for the Can Tho Brldge constructlon '

' jThe space for the existing and propose_d naviga'tion should not be

disturbed by the new bridge structures. The space for navigation
should be the combined area of 39.0 m (vertical) x 110 m (horizontal)
and 30 m x 300 m to secure the nav1gab1e space

~ The navrgatlonal clearance should be confu'med w1th Cambodla and

accepted by the Mekong RIVEI' Comrmssmn of Vlemam and its -
Secretarlat Offices. ' : :

The basic water level for the vertlcal nav1gatlon clearance shall be thh
water level of 5% frequency, ie.2a20 years return penod

The requu'ed navrgatlonal clearance for the river branch Iocated on the
right river bank of the Hau River shall be followed in accordance w1th _

* the Techmcal Classﬁlcatron of Inland Waterway (T CVN -5664-1992)

On 8th Aprrl 1998 the Mekong Rlver Comrmssxon of Vletnam (MRCV)

transrmtted a docurnent (No.172 CV / UBMC) about the nav1gational

12-10



12.2

123

clearance of the Can Tho Brxdge as the reply for the foIlowmg two
documents: '

- No.4041/PMUMT of 31st December 1997 of the Ministry of Transport
- No.145/PMUMT of 9th February 1998 of PMU My Thuan

This transmitted document was prepared after discussion with the
Secretariat of the Mekong River International Commission (Bangkok,
Thailand). The MRCV commented that the navigational clearance of

37.5 m was found to be reasonable from the technical and economic point of

view and suitable to the waterway transport requlrements on the Hau river
in the present and future stages. With accepting this comment, the
Steering Committee regarded that 39m of vertical navigational clearance
was satisfied. . ' ' ' |

The above narzigational conditions were concluded as the final design
condltlon for the Feasibility Study, in the Steering Committee Meeting held
on 9th ]uly 1998 for the Draft Final Report in Hanoi.

Possrble Beanng Stratum (see Flg 12 4)

The soﬂ class1f1cat10n of the upper and middle parts are clay The lower
part is sand. The upper partis a very soft clay layer with an N-value of <5
(20 m to 40 m deep)

' The rruddle part w1th an N-value of 5 to 35 (40 m to 70 m) is clayey soil and
-a comparatlvely good soil layer. The lower part with N-value of more than

50 (70 m to 100 m) is con51dered as the bearing stratum.

o Consequently, the bearmg stratumn requn'ed to support the bridge structure

adequately is to be the soil layer classified as S1, which exists at a depth of

_mmm%m'
| Detall of analy51s is descnbed in Chapter 6.

| Hydrologncal and Hydraullc Condltlons

The hydrologlcal and “hydraulic condltlons summanzed below were

R con51dered for planning the _bndge and especxally for determining the
' lbndge opening and location of the central span of the main bndge Detail
‘of analysis is described in Chapter 6.
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aey
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Design Discharge
(Referred to Flood Water Conditions at Can Tho Station)
Flood Water 100 year 20 year Max Act-Record
High Water Level (cm) 21240 208.60 209.00 (1989)
Design Discharge (m®/sec) 30,999 28,204 27,900 (1991)

Note: 100 year for Design Flood Level
20 year for the critical water level for ship navigation

Design Flood Wéter Level of Route C

Flood Water Level: _ : '
100 year (for design flood level) : 195.46(cm)
20 year (for the critical water ievel for ship nhvigation) 191.66(cm)
Referred to Max Act-Record o | 192. 06(cm)

' For all ﬁgures, the basm level is Mean Sea Water Level (MSL).

Hydro}oglcal and Hydrauhc Condltlons

The hydrologlcal and hydrauhc cond:tmns of each route for bndge
- planning, especxally for the mam bndge are presented in followmg
table.

Table 12.3 Hydrologmal and Hydrauhc cond.ttlons for Route C

_ : Description
 a) Riverbed (water = - Comparahvely shallow (15 m)
depth) _ - Wider riverbed with depth (15 m)
b} Water Flow - Faster velocﬂ‘y (2 033 m/ s) due to the main channel dlscharge
Velocity - B
¢) Planform Change - Sandbar occurrence from 1973 to 1993 with p0531b1e
_ inundation in a large flood of the sandbar : : :
d) Special _ - Low level of sand bar, and 30% of the total sandbar area will be
. Observation _inundated ina large flood '
e) Center Span - Comparatlvely left mde and sub]ect to further hydro-dynamlc
Location of Main study
Bridge B - S :
f) Bridge Opening of - Not less than 500 m opening :
© Main Bridge R

12-12



124  Local Scouring Depth around Piers

The local scouring around bridge piers depends on discharge, riverbed
slope, direction of stream, riverbed material, alignment of piers and their
shape and size. Local scouring around piers is the result of vortex systems
which develop as the river stream is deflected around the pier and forms a
horseshoe-shaped hole. The scouring hole increases in size until an
equilibrium depth is reached. The calculation results of the local scouring
depth around the piers in case of the Can Tho Bridge are surnmarized for

design purposes below:
_ Formula Used Scouring Depth
1) = Indian Road congress _ 31.95 m say 32 m
A Laursen's . = . 219m
3) - Japan RailwaY's : 218 m ‘
" Note: Flood discharge: 31,000 m’/sec Breadth of Water Surface: 900 m

Water Depth: 15m " Breadth of Foundation: . 16m
Riverbed Material: Fine Sand ' _ -

A scouring' depth of 32 m was considered for Route C because of the soft -
~ and fine size soil deposition of the riverbed. (refer to Annexure 7.3).

S 12-13



WELASF AN

hy
.

s

] [

o

i

[ST]

Bearing Stratum

SIPER P RRE IR LR SR

e

K

|

Bearing Stratum at C-Route

Fig, 12.4

JAPAN INTERNATIONAL COOPERATION AGENCY

SISRARRARRAGRN

|||||

TEH FEASIBILITY STUDY ON
THE CAN THO BRIDGE CONSTRUCTION

IN SOCIALIST REPUBLIC OF VIET NAM

12-14




CHAPTER 1
CHAPTER 2

CHAPTER3

CHAPTER 4
CHAPTER 5

CHAPTER 6

CHAPTER 7
" CHAPTER 8
" CHAPTER 9

- CHAPTER10
" CHAPTER 11

CHAPTER 12

~ CHAPTER14
. CHAPTER15

CHAPTER 16

' CHAPTER17
CHAPTER18 -
 CHAPTER19 -

* . CHAPTER20

~ CHAPTER21
 CHAPTER 22

The Feasibility Study
on The Can Tho Bridge Construction in
Socialist Republic of Viet Nam

INTRODUCTION
THE STUDY AREA

" IMPLICATION OF FUTURE DEVELOPMENT
- TRAFFIC SURVEYS AND FUTURE TRAFFIC DEMAND
: ALTERNATIVE ROUTES '

NATURAL CONDITION SURVEY‘? AND ASSESSMENT

INITIAL ENVIRONMENTAL EXAMINATION (IEE)

DESIGN CRITERIA AND STANDARDS

- APPROPRIATE BRIDGE TYPES

PREI IMINARY EVALUATION FOR THE ALTERNATIVE ROUTES

: SELECTI ON OF ALTERNATI VE ROUTE _
- PLANNING CONDITIONS FOR THE BRIDGES OF ROUTE C

| ' CHAPTER 13
' PRELIMINARY DESIGN

CONSTRUCT ION PLANNING

MAINTENANCE PROGRAMME
. COST ESTIMATE
' ENVIRONMENTAL IMPACTASSESSMENT (EIA)

ECONOMIC ANALYSIS

_FINANCIAL ANALYSIS
- IMPLEMENT. ATION PROGRAMME

CONCLUSIONS AND RECOMMENDATTONS

~ ADVANCE TECHNOLOGY FOR BRIDGE CONSTRUCTION (FOR
TECHNOLOGY TRANSFER)






CHAPTER 13 PRELIMINARY DESIGN

131

13.1.1

Technical Assessment and Optimization for Design
Optimum Span Length and Bridge Type for the Main Bridge

The required span length of the main bridge can be determined by the
required horizontal navigational clearance and the magnitude of structure
required from assessing the conditions that the bridge structures (abutments
and piers) are stable and safe from hydrodynamic issues such as local
scouring of the riverbed around the foundations. Since the required span
length is governed by hydrodynarmc issues rather than the horizontal
nav1gat10nal clearance (300 m), the requirements from the hydrodynamic

'and economic viewpoints are discussed as below.

1) Hydrodynamic Issues and Span Length

- The right nverbank 7 km upstream of Route C faces the river
stream and erosion has occurred at a rate of 3 m/ year from 1972
to 1993 (according to the satellite i image analysis).

- The left riverbank 4.5 km upstream of Route C also faces the river
 stream and erosion has also oceurred. |

- Immedlately upstream of Route C, the riverbed has deepened.
This rlverbed deepening may be related to the planform
(rlverbank) changes at the upstream river sections previously
described. S R

- At the river section where Route B crosses, the left side (outsrde of
~the river flow) nverbed has increased in depth up to 28 m from
1961 to 1997.

- At the river sectron where Route C crosses, the riverbed has

o become deeper year by year. Thls was recognized from the

- changes in the maximum river water depths of 13 m, 17 m, and
19 m in the years 1963, 1991, and 1997, respectively.

- In addition, at the river sectioxi. of Route C, the river current
velocity was substanhal (approx. 20 m/sec, Oct. 1997) and this
velocity was observed from the left nver51de to the middle of the
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river. This velocity effect will also considerably affect the
hydrodynamic issues. '
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Fig.13.1. Water Depth of the Hau River
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Fig.13.2  Riverbed Changes at the Section Crossing Route-C

Thus, the required span length for the mainstream should be
greater than 500 m so that the main towers of the bridge can
straddle the channel where the riverbed is changing in depth.
Also the portion becoming deeper is developing downstreamn and
may be affected by flood waters and the planform changes at the
upstream sections.  This _riverbéd change (hydrodynamic
behavior) may cause the bridge to become unsafe, if the span
length is less than 500 m.

(2) Optimum Span Length and Bridge Type

- The difference in cost between a Hybrid Cable-Stayed bridge of
- span length 500 m and a PC Cable-Stayed bridge is small (1% ~

4%).

The 350 m span PC Cable-Stayed bridge is not recommended as
the towers of bridge will be situated in the deep water area (20 m
'~ 25 m deep) and may be involved in the hydrodynamic issues
and as a consequence, the bridge structure may itself become
unsafe. | | |

Though a PC Cable-stayed bridge is economical with only a
narrow cost difference compared with a Hybrid Cable-Stayed
bridge, the 400 m central span length of the PC Cable-Stayed is a

13-3 |



13.1.2

1313

maximum from technical reasons, and not able to achieve the
required span length 500 m.

The economic study results show small dlfferences but a 500 m span
length must be achieved for the bridge type to be adopted.
Consequently the Hybrid Cable-stayed bridge type is recommended
for the main span.

Optimum Bridge Type and Span Length for the Approach Bridge

To determine the appropriate bridge type and the optimum span length for
the approach bndge span, the companson of the three bridge types in

conjunction with finding the most economical span length were studied (Fig. |

13.3). . For this study, a Continuous PC Composite Girder (35 m) a

- Continuous PC Box Girder (50 m) and a Continuous PC Box Girder (60 m)

were compared with each other on the basis of the construction cost of
superstructure and substructure including foundations. The Continuous

- PC Box Girder type is recommended as it is the most v1ab1e economic

altematlve

Study on the Brldge Type for the R1ver Branch

- In order to economize the bndge cost, the types of bridge crossing the river

branch of the Hau River on Route C were studied. The costs of the three
apphcable bridge types, a Hybrid Extra-dosed type with a central span
length of 180.0 m, a 120.0 m span PC Extra-dose type and a 70.0 m span PC

- box girder type were compared ' The 9 m vertical clearance and multiple

60 m horizontal clearances (referring to the Technical Classmcatlon of

“Inland Waterways (TCVN-5664-1992)), were considered for this companson

study as well as the deep soft subsoil condltlons

Cornpared with case-2 of the PC Extra-dosed type, the case-1 Hybnd type
can achieve a longer central span using a steel structure but it is costly and

'_the longer span length involves a more concentrated reactlon transmitted

from the superstructure to the soft ground w}uch creates an adverse
situation. The case-3 PC Box Girder type requires many piers due to the
shorter spans involved. However, if compared with the case-2 Extra-dosed
brldge the cost dlfference is negligible. The case-3 continuous PC Box

~ Girder type has less techmcal problems compared with case 1 and 2 and is
~ more economically viable (see Fig.13.4). -
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13.1.4 Gradient for Approach Portion

The gradient should be designed to encourage uniform operation
throughout the bridge and approach roads. However, vehicle operating
characteristics on gradients are different and depend on the type of vehicles.
It is also ideal that vehicles can run at the design speed, however, from the
'economlc viewpoint, a lowering of speed for such vehicles as trucks should
be accepted to a certain degree. Therefore, it is necessary to consider the
gradient in conjunction with the critical slope length of gradient. For the
control of the design gradient of the bridge and approach roads, the
gradient should not be greater than 6% (which is specified as the maximum
gradi.ent at the design speed of 80 km/hr in accordance with the Highway
Design Standards (TCVN-4054-85), Viet Nam).

In companng the gradient between 4.5% and 5% the 4. 5% case means a
longer approach bridge by approx. 165. 5 m, and thus a more costly bridge
(see Fig. 13.5).

The maximum grade to be applied to the vertical elignment design should,
however, be less than 5%, while the maxunum pe'rmjsSible grade is 6%
'correspondmg to the design speed (80 km/hr). However, even though a
5% grade can reduce the length of the main bridge by 86.7 m (Vm.h Long
side) and 76.7 m (Can Tho side) compared with a 4.5% grade, the lesser 4.5%
grade is favorable in terms of the critical length of grade that will reduce |
vehicle speeds to less than the minimum permissible speed (40 km/hr.
compared to the de51gn speed of 80 km/ hr, ), and the traffic capacity of the
vehicle lane. In the case of the critical length of climbing slope for the main
bridge portion, if a 5% grade was applled to the climbing slope, the traffic
speed of vehicles would be reduced to less than 40 km/hr.,, while a 4.5%

. grade can maintain a speed of more than 40 km/hr. Furthermore, the
 traffic capacity of ab% grade is reduced by 10% compared with that of 4.5%.
Asa consequence a maximum grade of 5% referring to the demgn criteria

- was adopted throughout the alignment, and a 4 5% grade was adopted as a

maximum for the main bridge portlon -
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13.15 Alignment and Cross Section

At present, there are two standards available for the désign of national
highways in Viet Nam: '

1) Geometric Design Standard, issued in October 1995

2) Highway Design Standard (TCVN 4054-85), translation, issued in July
1990 '

The typical transverse cross-section (bridge deck width and road width) can
be determined based on the Vietnamese Standard after consideration of the
traffic demand, traffic system, structural requirements, and cost. The Can
- Tho Bridge is situated on N.H. No. 1 and close to the My Thuan Bridge
(under construchon) and the bndge deck and road widths should be
similar to that of the My Thuan Bridge. The following transverse cross-
sections for the bridge and road (Fig. 13.6) are adopted for the Can Tho

. Brldge Construc’non
Stay Cable o & Stay Cable
. _ ‘ ] .
24900
. : _ :
1 2250500 . §000 300300 8OO0 500 2250 § 1400
. spkio 3500 3500 | 00 3500 3500 5&: sr 550

Approach Road

F1g 13 6 Typ1ca1 Cross-sectlon

For the brldge cross-sectlon, the poss1b111ty of widening from 4-lane to 6-
- lane in the future was also studied.  As for the result of the traffic forecast,
' peu/day will be 29,628 in 2010, and 75,262 in 2020, The capacity for a four-
~ lane facility is approxunately_ 60,000pcu/day as a general rule. This

o 13-9



comparison study is indicated in Fig. 13.7. Case-B that is same as the cross-
section indicated in Fig.13.6 is recommended for the following reasons:

- Case-A is difficult for anchoring the cables in the closed section which
is required to be consistent with the central span section against
aerodynamic vibration.

. Case-B can carry four lanes of vehicles and can be widened in future
without any technical restrictions.

. Case-Cis p0551b1e to be mdened from 4-lanes to 6-lanes. ‘However if
~ widening is required, the bndge w1dth of 4-lanes should be a wider
width of 264 m in lieu of 25.1 m for the case-B alternative making the
initial construction cost including additional widening of the footway,
extremely high. There would also be many techrucal problems to be
resolved for any future w1derung -

1316 Embankment Height

‘The limitation of embankment height, ie. location of the abutment
(approach bridge end) or the beginning of the embankment (highest point of
approach road embankment) is at the point where the height of approach
road embankment is 70 m from the ground for economical optumzahon
The detailed st'udy result is shown in Annexure 8.

Approach Span Bridge ' Approach Road Embankment ,

------ S e l
LN Lm.[ ‘Hm’ :
: ) Approanh Rondl:‘.mbmhncnt
Approach Span Bridge L : 12600 - :

T -

l.ﬂﬁ_. ) 12000.'._ .~ Surcharge| 12000

_ '7rmmmqusumum
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13.1.7 Type of Intersection

To determine the type of intersection, the following techrucal and
economical conditions have been considered (see Fig. 13.8).

(1) At Grade Intersections

An intersection at grade occurs where roads meet or intersect at the

same level. The following are the basic types of grade intersections.

a)

b)

Uncharmehzed and Unﬂared Intersectlon

Unchannelized intersections are normally referred to as T or Y-
shaped and mulh-leg dependmg on the shape and number of legs

' which make up the intersection. They are normally adequate
- where minor roads meet and where a major road is joined by a
- minor road. In urban areas, 'many intersections remain

unchannehzed for economic reasons or can be controlled by _
s1gnals and/or reguiatory signs. |

Flared Intersectlon

A flared intersection is a 31mple unchannelmed intersection w1th
additional through or auxlllary lanes, such as speed-change or
passing lanes. Speed-change lanes allow left or nght-mrmng
vehicles to reduce or increase speed when leavmg or entering the

 through road without adversely affectmg the speed of through
 traffic. Passing lanes permit through vehicles to pass on the left
 side of another vehicle waiting to complete a nght turn |

Channelized Intersectlon

A channelized mtersec'aon is one where paths of travel for
various movements are separated and delineated. ~ Raised trafﬁc

: 1slands, raised markers painted markings and safety bars can be
‘used for channehzatlo_n. A roundabout is a channehzed

intersection where  traffic moves clockmse, adequately .
ﬂlummated by street Ilghtmg or delmeated by pamted reflectors :

signs etc.
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Unchannelized T—shaped Flared T-shaped Channelized T-shaped
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Unchannelized Y-Shaped . Channelized Y-shaped Rotary (Roundabout)

Fig. 138  Type of Intersections

(2 Necessify for Grade Separaﬁons and Interchanges

" An interchange is a useful ahd an adaptable solution for many
intersection problems, but because of the high initial cost, its use to
. eliminate existing traffic bot_tlehecké or to correct existing hazardous
'c_onditions is limited to those cases where the required expenditure can
" be justified. - The following six items should be considered before
 reaching a rational decision to provide interchanges.

L

De51gn De51gnat10n

. The decision to develop a }ughway with full control of access
' between selected terminals becomes the condition for prov1d1ng

highway grade separations or interchanges for all intersecting

' h1ghways
' Elumnatlon of Bottlenecks or Spot Conges’non

_ Insufflcxgnt capac;ty at the mtersechon of heavily traveled routes

- results in untolerable congestion at one or all approaches. = The

' inability to provide essential capacity with an at-grade facility |
_ prov1des a necessary situation for an interchange where

development and available nght-of-way permit.

Elimination of Hazard

Some af-gfade intersections have a disproportibnaté rate of
‘serious accidents. Lacking inexpensive methods of eliminating

13.13



Hazards, a highway grade separation or interchange may be
warranted.

d) Site Topography

At some sites, grade-separation designs are the only type that can
be constructed economically. The topography at the site may be
such that any other types of intersection are physically impossible
to develop or result in increased costs.

e) Road-user Benefit

The road-user costs due to delays at congested at—grade
intersections must increase. Such items as fuel, tires, oil, repairs,
time, and accidents that require speed changes, stops, and waiting,

 generate expenditure well in excess of those for intersections
permitting umnterrupted or continuous operahon

- f)  Traffic Volume

The traffic volume warranted for interchange treatment would be
the most tanglble of any mterchange decision. Al'though a
_ specific volume of traffic at an intersection cannot be completely
rahonahzed as the authonzanon for an mterchange, it is an'
important gulde, parhcularly when combmed w1th the traffic
_ d1str1but10n pattem and the effect of traffic behavior. . Volumes
in excess of the capacity of an at-grade mtersectmn would
‘certainly warrant con51derat10n of mterchanges treatment.

_ Thus, the following intersection types can be recommended consu:lermg the
future traffic demand, site topography, and the road network arrangement
in future master plans. o

. At grade - . Atgrade intersection (cha:meﬁzed Y—shai)ed) at the

intersection IR begmmng point of Alternative Rouhe C-3 (Vinh Long
_ S S s1de) _ .
- Rotai'y Intersection : At the intersection point between the approach road
' (Roundabout) and the future road relatmg to the Can Tho Mastser Plan
. Atgrade At grade intersection (channelized Y-shaped) at the end
intersection - pomt of A}tcmahve C (Can Tho sxde)
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13.1.8 Study on the Rampways to the Island (Cu Lao Lat)

Based on the request by the Vietnamese side regarding additional

rampways to the island (Cu Lao Lat) where Route C crosses, a study was

conducted to examine their technical and economic feasibility. For the

following reasons, additional rampways to the island are not recommended.

)

2)

3)

4)

6)

The acceleration lane including taper portion overlaps the side span of
the main bridge (cable-stayed system), which may increase the cost
and create technical difficulties in the anchor system of the cables.

If the rampways are built beside the c'arﬁageways of the main bridge,
the vehicles merging, on and off into the traffic flow of the main
carriageways, would cause frequent traffic accidents at the merging

_points due to the acceleration and deceleration of vehlcles This is a

most adverse consequence which should be avoided.

Even if these problems were resolved and vehxcles came onto the

" island, the damage caused to the terrestnal and aquatic ecosystems .
- would be con51derable B

It is recommended to study the transport link between the island and
the riverbank by river transport.

_ 'I‘he stairs from the br1dge deck to the 1sland and, vice versa, should be

considered with studles on the future developrnent plan of the area.

With stau's a wider bndge deck would need to be prov1ded for vehicles

- which stop and park to gain access to the stairs. This would increase

the constructlon cost

_Thus, the rampways for the veh1c1es are not recommended especially in

_ terms of car accidents and damage to the ‘ecosystem of the island (Fig. 13.9).
CA study on the accessibility to the island by river transport should be
consxdered The stair plan optlon should also be considered in any study

~ on the future reglonal development plan
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