13.2

13.2.1

Preliminary Design

Preliminary Design of Superstructure

1)

2)

Superstructure Design

Major loads to be considered for the checking of the stresses are as
follows: '

- - Dead load

- Superimposed dead load

- - - Live load (Vietnamese standard including XB80, Australian
Standard and AASHTO)

- - Impact

- - Thermal effect
- . - Shrinkage
- - Wind load

- - Prestress

Under serviceability loads, allowable stresses of materials must be

ascertamed and deformation of members especially girders must be

_lumted

Model for Ma'm.Bridge Analysis

A frame analys1s was done for sectional forces including deformation

- due to loading: Members of glrder and towers have A (area) and 1

(moment inertia), and members of stay have area A (truss member) as

o shown as the followmg flgure

A'A' ' A

Al Al o A,

Fx  Fix . Fx . Fix . Fix  Fix

- Fig; 13;10 : Model for ﬂ1e Main Bridge Analysis

' For movmg live loads mﬂuence lmes were used to obtain the
" maximum influence of sectxonal force.
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There was approximated 400 nodes.

Section forces at the fixed end of piers were used for calculation of the
foundations (N, S, M),

Where N :  Normal Force
S : Shear
"M : Bending Moment
A : Sectional area
1 : Momentinertia

13.2.2 Effect of Wind Forces

1)

(2

Wind Velocity

' In order to construct a wind-resistant superstructure, the historical

wind speed and direction data of Can Tho was analyzed usiﬁg

 frequency charts. The following figures summarize the results of this

analysis, and the following inferences can be made using the results
and from the wind characteristics. o

- From the monthly summary of the wind data, the average wind
speed was 2.5~3.5m/ sec. Dunng the months of January ~ April,
the wind direction was east to southeast. Between May and
September, the wind directions were south/ south-west to west.
Between October and December, the directions were west to north,

" north to north-east, north-east to east. The directions are related
to the seasons of the region |

- The actual recorded maximum wmd velocxty was 31m/ sec wh1eh
- was recorded in July and August 1979 and in July 1982, and the :
‘wind du'echon during these times was southwest. Also, in the
month of June 1970 and 1981, the wmd speed was considerable
reachmg speeds of 30m/ sec. R

Aerodynarmc Stability of Bndge Structure

The problem of aerodynarmc stabﬂtty is crucial for suspensxon bndges
and cable stayed bridges. The deck of a bndge with a long span such
as in the cases of suspensxon and cable stayed bndges, tends to be
subjected to flexural and torsional oscillations, For a critical wind
velocity, the oscillations are not dampened but lead to resonance'
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excitation and failure of the structure. As an example of this
phenomenon (flutter), the Tacoma Bridge (steel suspension bridge) in
US.A., collapsed in 1940, under a wind velocity of 19 m/sec. (68
km/hr). The risk of flutter is higher for steel structure bridges, which
have a deck lighter than that of concrete bridges. Similarly, wide
bridges are less sensitive to flutter than narrow bridges.

Decks of suspension and cable-stayed bridges are subject to Karman
vortices, which can lead the structure to resonance excitation. The
following illustration shows that vortices are formed at the points
where the air flow separates from the surface of a structure. They
may break away into the wake at regular intervals causing a periodic
variation of force on the structure. Excitation due to periodic
* formation of vortices in the air-flow in the wake of the structure is
primarily dependent on details of the shape of the cross-section of
‘bridge (Fig. 13.12). | |

Vortes

B/D: Small | B/D: Large

- Fig.13.11 Karman VorticeS due to Cross Section

The following concepts regarding the aerodynamic stability for long
span bridges are to be considered, however, it is advisable to make
tests in wmd tunnels in the case of large structures which have a risk of
aerodynamlc in stablhty

- No 51gmf1cant aerodynanuc problems may be induced under the
- condition that the ratio between span length and bridge width is
B less than30 -

- Complete separatlon of vortices (vortex shedding), for a
' rectangular brldge section will be induced, specifically, when the
rectangular ratio (B/D) ranges from 0.7 to 2.5, and this situation
- may be responsible for an unstable phenomenon. This means a

~ wider bridge section is desirable in terms of reducing instability.
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- Vertical line load dominates the stresses produced in girders and

* cables if a bridge span length is less than 200 m, while the stresses

in the girders and cables due to the live loads are equivalent to the
stresses due to wind blowing if the span length becomes 400 m.

- The critical wind speed which may induce instability on bridge
structures ranges from 20 m/s to 50 m/s.

- Inthe case of the multicable bridge, relatively low speed wind-
blows w111 be responsible for cable-vibration during rain, this is
Vcalled rain-vibration. Some treatment with parallel protrusions
on the cable surface may reduce this kind of vibration.

13. 2 3 Prehmmary Design of Foundatlon

(1)

(2)

Foundation Types

For the main bridge (towers) 50 as to support the large reactions from
the superstructure and also considering the deep locatxon of the
bearing stratum (approx. 70to 95 m deep), a multi open caisson type is
recommended as shown in Fig. 13. 12

For the approach span brldge, the cabt-m-place RC plle foundations are
recommended. The comparative table is shown in Fig. 13.13.

Major Elements :of Main Bridge Foundation

Each tower foundation of the main bridge “consists of six 10.0 m
diarneter open caissons and a footmg (so—called well cap)

As the P9 tower is located in the nverbank on the th Long side,
normal practice that the footmg is embedded in the ground ! has been

'adopted On the other hand, the P10 foundatlon projects its footing

from the river surface for the safety purpose of navigation.

'Accordmgly, the elevation at the conjunction between caissons and

footing for each tower is determmed as follows

Fool:mg Elevatxon o
Tower No. | Bottom Face Elevation of Footmg
P9 EL-700m

P10 EL+200m
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The ﬁp elevation of caissons has been determined on the basis of the
rooting depth into the bearing stratum S1. As a result of the

preliminary calculation, each foundation has 27.0 m rooting depth as

shown in Fig. 13.12. The tip elevations of caissons by the respective
towers are summarized below. '

Caisson Tip Elevation

Tower No. | Tip Elevation of Caissons
P9 |EL-97.00m |
P10 - | EL-93.00 m

Major Elements oflApproach Spaﬁ Bridge Foundation

- The 1.5-m diameter caét-in;place RC piles have been selected as the
_ foundatlons for the piers in the viewpoints of the cost, constructlon |
practlce and future mamtenance On the other hand, the 1.5-m and

0.8m dlameter steel pipe piles have been selected for the piers in the

” river where _the cast-in-place RC piles requlre special offshore
~ construction devices. The comparatwe table is shown in Fig. 13.13.

For these steel pipe plles, any protection against corrosion will be

' requlred

As thh the footmgs of the main bridge, pile caps (footmgs) on the

' riverbank are embedded in the ground while those in the river are
, placed above the water surface.
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Arrangement of Foundation

Comparative Item

Evaluation

Remarks

Case-1.Cast in-Place Concrete Pile

(Pile by Reyerse C1rculat10n
‘&svt el Casing Pipes)

LI
il

Soil Adaptation

Middle Hard Stratum

Bearing Capacity

Reliability of
Quality Control

Quality of Pile Body

Construction Joint

Construction
Workability

Particular Equipment

Construction Period

Hydrodynamics
Problem

Local Scouring

Construction cost
(Cost Ratio)

Flood Hindrance

18.5million USD
(1.135)

: ‘Tot_al Eva_luatiqn

Case-2. Steel Pipe Pile
(Pﬂe Installatlon t? Inner Excavatlon
vmg under Bearing Stra

3000

in

«1

Sicel Pipe Pile Dia2000
n=066 nos. L=8>m

Soil Adap_tation

Middle Hard Strafum

. | Bearing Capacity

) | Reliability of
Quality Control

Quality of Pile Body

Construction Joint

Construction
Workability

| Particular Equipment

Construction Period -

Hydrodynamics

. Problem -

 |Local Scouring

Flood Hindrance

Construction cost
(Cost Ratio)

16.8million USD
(103D

Total Evaluation

Case-3. Multi Column Piles
(Open Caisson with Jack down method)
28000~32000

[

OPEN CAISSON
Dia.8~10m n=8(6)nos. L=95m

p gk e L 2

Soil Adaptahon

Middie Hard Strﬁtmn

Bearing Capacity

Reliability of
Quality Control

" {Quality of Pile Body

Construction Joint

1 Construction

Workability

Particular Equipment

Construction Period

Hydrodynamics
- Problem

Local Scouring

Flood Hindrance

Construction cost
(Cost Ratio)

 16.3million USD
(100

o lolols|slolololo] o | o Bloplolblol BB Bl so

Total Evaluatlon . :j :

obe
recommended

TEH FEASIBILITY STUDY ON -

Fig 13.12 Comparative Table of Foundation Typﬁ;

THE CAN THO BRIDGE CONSTRUCTION
IN SOCIALIST REPUBLIC OF VIET NAM

for Main Bridge

.| JAPAN INTERNATIONAL COOPERATION AGENCY
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CHAPTER 14 CONSTRUCTION PLANNING

14.1

14.2

Gerieral

~ The following concepts are fundamental in consideration of the construction

planning for this project.

- . Maximum utilization of the materials, which can be procured locally
(in Vietnam) for reducing the construction cost.

- Minimization of the construction périod by' applying the prefabricated
(segmental) construction method.

. Utilization of local waterways and the Hau River for transporting the
construction materials and equipment to site. -

- Applying advanced technology for cost saving, shortening the
construction period, and maintaining work safety.

 Project Outline
~a) Bridge Width | o 221 m 4- lane carriageway
' b) - Total Bridge Length ;. 2615m :

¢) Main Span Bridge: o - _ : _
- Type: Hybrid Cable-Stayed (Steel and Prestressed Concrete)

- SpanArrangement :  70+200+500+200+70 = 1,040 m
d)  Approach Span .B_I"idges " Total 1,575m
e) Approach Roads ' = o _
- Road Length :  VinhLongSide: 4,990 m
D Can Tho Side: 6,917 m
- R Total .~ -~ 11,907m
‘- Road Width :.2310m |

f)  Intersections

- VinhLongSide : Double-Y type intersection
- - CanThoSide . T-shaped at-grade intersection
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14.3 Major Construction Items

Major construction items and their quantities are categorized into main
bridge, approach bridges, and approach roads, and they are summarized in
Tables 14.1,14.2, and 14.3.

Table141 Major Construction Items and Quantities (Main Bridge)

Major Construction Item Unit | Quantity
1. Superstructure ' '
Concrete (Design Strength = 500kgf/ cm2) m’ 19,800
Plain Steel | tf 140
Towers
Steel Bar Reinforcement (SD345) (D51) tf 1,584
S (Equal or less than D32) tf 396
Stay Cable | o # | 1366
Congcrete (Design Strength = 500kgf/cm2) m’ 12,177
PC Box PCCable - (12T127) f 365.3
Girder (1T15.2) tf 153.5
_ Steel Bar Reinforcement  (SD345) - . o tf 1,664
. Metal Girder Atoﬁ'lospheric Corrosion Resisting Steel t 2464
2. Substructure | o : L
Concrete (Design Strength = 240kgf/cm2) m’ 28,820.6
Steel Bar Reinforcement (SD345) tf 2,979.7
3. Foundation o
' Concrete(Design Strength = 240kgf/ cm2) m® 46,758.6
(OpenCaisson | (Design Strength = 180kgf/cm2) | ‘ps | 37032
(D = 10.0m) :
: Steel Bar Reinforcement  (SD345) tf 4,675.9
(for Towers) _ : —— :
o Excavation ' o m 88,593.1
Steel Pipe Pile (D=15m,L=70.0m, forP11&P12) | pile | = 28
Cast-in-Place RC Pile . o
: o pile .24
(D =1.5m, L = 72.0m, for P7&P8) T )
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Table 14.2  Major Construction Items and Quantities (Approach Bridges)

" (D=15m, L=72.0m, P14~P28, P34, A2)

Major Construction Item Unit | Quantity
(Vinh Long Side)
1. Superstructure
Concrete (Design Strength = 500kgf/em2) - | m’ 12,177
| PCCable Cuerizn tf 85.1
gig:r" sy tf 1135
(1T15.2) tf 53.5
| Steel Bar Reinforcement  (SD345) -t 873.6
2. Substructure - '
Concrete (Design Strength = 240kgf/ cm2) m’ 3,225.7
_ Steel Bar Reinforcement ~ {SD345) tf 323.8
3. Foundation
Cast-in-Place RC Pile (D =1.5m, L = 72.0m, A1~P6) pile 80
(Can Tho Side)
1. Superstructure . |
- | Concrete (Design Strength = 500kgf/cm?) m’ 21,114
o PCCable  (12T127) o 3254
- PC Box : : D .
Girder (19T152) tf 434.0
: - {1T15.9) 204.2
_ Steel Bar Reinforcement  (SD345) tf 3,166.8
2. Substructure . B
" Concrete (Design Strength = 240kgf/cm?) m® 9,738.2
. Steel Bar Reinforcement - (SD345) tf 923.2
3. Foundation _ :
Steel Pipe Pile (D =15m, L = 70.0m, P13, P31&P32) pile 36
Steel Pipe File R '. | pile 72
- (D = 0.8m, L = 65.0m, P29, P30, P33, P34)
'Cast-in-Place RC Pile ' Lo _
SR . y pile 160
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Table 14.3  Major Construction Items and Quantities (Approach Roads)

14-4

Major Construction Item Unit Quantity
(Vinh Long Side) o
Earthwork m? 543,723
Subgrade am’ 90,432
| Pavement (t = 5cm+15¢m) m? 84,780
Road Co
é%zg%tgx};;ck for Slope m? .1 6,516
Concrete Kerb m 8,334
Concrete Median Barrier m 4,207
Sand mat m 97,951
Soft Ground Treatment | Surcharge m® | 102,496
| Geotextile Drainage m | 40505
7 Minor Bridges bridge 10
Structures Culvert Pipe (D =1,500) Point 9
Retaining Wall m 330
(Can Tho Side)
Earthwork m’ 587,515
Subgrade m? 127,853
Pavement (t = mm) m? | 119,862
Road g%r(;ig?t.gxgg;ck for Slope. . 24,570
ot aramage | m | 120
Concrete Median Barrier - - m 6,200
Sand mat - - ' m’ | 121,375
Soft Ground Treatment Surcharge m* | 118,292
Geotextile Drainage m 20,950
o Minor Bridges bridge 7
Structures Culvert Pipe (D =1,500) Point 6
- Retaining Wall m 330




144

Construction of Superstructure

(1) Main Bridge (Hybrid Cable-Stayed Bridge)

The free cantilever erection method is applied for construction of the
superstructure. PC box girders are prefabricated against each other in
the yard, i.e., using the steam-cured casting system and stocked. The
weight of girder elements is limited to 80 tons due to transportation
restrictions and lifting machine capacity. Fabricated elements are
then assembled using the stay cable and inner cable.

The layout of stay cables is radial. Anchorages are provided with
anti-fatigue devices. The tensioning jack has the capacity to transfer a
1,000tf~2,000tf tensioning force to the cables which are composed of
multi-strands. Several cables can be stressed at the same time.

The construction yard has to have space to provide for form work, a
short line and bed, stockyard, reinforcement fabricating yard, concrete
mixing' plant, and space for stockpiling all materials. Transverse
prestressing is done by pretensioning.

| a) Constrnction of Tower (lower portion of Tower) (Fig. 14.1)

‘Conérete is cast by 'pr'efabricated Staging method for cross beam
and lower portion of tower.

b) Erection of Tower (upper portion of Tower) (Fig. 14.1)
Concrete is cast using self climbing form (travelling formwork).
¢) Prefabrication of Preca.ét Segment of girder (Flg 14.3)

d) Cantilever erection from each pier using temporary stay and inner
~ cable. - (Flg 14.2)

e) - Installatlon and stressmg of prefabncated cable stays is done by

]ack

’ f) _ Closure of Center Span (Flg 14 2)

Each segment is transported by truck to the river 51de and then,

g transported by barge Segments are hfted by usmg a jib crane and

joined using PC cables and epoxy resin.
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" Fig.14.1 Launching Procedure of the Main Bridge

1 Main Tower Works (by Prefabricated Staging)

Wk
Jom———y

[0 [

2 Main Tower Works (2) (by Self Climbing Form)

K




Fig.14.2 Launching Procedure of the Main Bridge

4 Erection of Girder Segment (Cantilever System)

5 Joint of Centr Span (Steel Girder)

.:_'14'-7-.'.




2)

A portion of the steel girder is also prefabricated using segniental
elements in the factory. For minimizing site work, large scale
segmental elements will be transported by sea. The prefabricated
segmental block method will contribute to shortening the construction
period and also in cost savings. o | |

Construction method of Approach Bridges
Span;by-span construction methods
a) Prefabrication of precast segment in the yard (Fig. 14.3)

- Precast segme_xits are fabricated using the short-line system in
the yard and steam cured.

- The precést s'egment wéight_is limited to 80 ton. A 25 m long
segmental precast block is used. |

~b)  Erection using erection fruss. (Fig. 14.4)

- Precast segments are assembled and prestressed using the
outer cable on the erection truss span by span.

- The cross anchorage method is used for contihuity of spans
and continuous inner cables are installed for later tensioning.

- The erection truss can be shifted and reused span by span. |

14-8



Fig. 14.3 Prefabrication of Precast Segment in the Yard (Shortline System)
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Fig.14.4 Launching Girder Procedure (Approach Viaduct)
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14.5 Construction of Substriuctures and Foundations
(1) General

The construction condition of the individual substructures is
summatrized below,

Table 144  Types of Substructure and Foundation (1 of 2)

Se;llfsrszchtﬁ:f Type and Height of S.ubstruc.tures Typé of Foundation
Al Inverted T type 9.5m | CPP. D=1500 N=10 L=720m
P1 Twin Column type ~ 9.6m | CPP. D=1500 N=10 L=720m
P2 Twin Column type ~ 11.8m | CPP. D=150 N=12 L=720m
P3 Twin Column type ~ 14.1m | CPP. D=1500 N=12 L=720m
P4 Twin Column type . 16.3m | CPP. D=1500 N=12 L=720m
P5 | Twin c_olm type 18.6m | CPP. D=1500 N=12 L=720m
P6 Twin Column type ~ 20.8m [ CPP. D=1500 N=12 L=720m
P7 | TwinColumntype =~ 23.1m |CPP. D=1500 N=12 L=720m
P8 Twin Column type 26.0m |CPP. D=~1500 N=12 L=720m
P9 Main Tower 149.6m | Open Caisson
. o D=10000 N=6 - L=9%0m

P10 - | Main Tower : 140.6fn Open Caisson | |

- o ' D=10000 N=6 L=90m
P11 ~ | Twin Column type 22.3m |SPP. D=1500 N=16 L=700m
P12 ' Twin Column type  19.6m | SPP. D=150 N=12 L=700m
P13 : - | Twin Column type - . 17.4m {SPP. D=1500 N=12 L=700m
P14 Twin Column type ~ 22.4m |CPP. D=150 N=12 L=720m
P15 | Twin Column type 20.2m | CPP. D=1500 N=12 L=720m

Note: S.P.P: Steel Pipe Pile
"~ C.P.P. Cast-in-Place RC Pile
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Table 144  Types of Substructure and Foundation (2 of 2)

Se&:l;sﬁ(f;ed Type and Height of Substructures Type of Foundation

P16 Twin Column type ~ 16.9m | CPP. D=150 N=12 L=720m
P17 Twin Column type  14.7m | CPP. D=1500 N=12 L=720m
P18 Twin Columntype ~ 11.0m | CPP. D=1500 N=12 L=720m
P19 Twin Columntype 9.0m | CPP. D=1500 N=10 L=720m
P20 Twin Column type 79m |CPP. D=1500 N=10 L=720m
P21 Twin Column type -~ 7.6m | CPP. D=1500 N=10 L=720m
P22 Twin Columntype = 7.4m | CPP. D=150 N=10 L=720m
P23 Twin Column type 73m | CPP. D=1500 N=10 L=720m
P24 Twin Columntype = 7.3m |CPP. D=150 N=10 L=720m
P25 Twin Column type 74m | CPP. D=1500 N=10 L=720m
P26 Twin Column type 76m | CPP. D=1500 N=10 L=720m
P27 Twin Column type 81m |CPP. D=150 N=10 L=720m
P28 Twin Column type  ~ 9.9m |CPP. D=1500 N=10 L=720m
P29 Twin Columntype ~  7.3m |SPP. D=800 N=18 L=650m
P30 Walltype - 92m |SPP. D=800 N=18 L=650m
P31 Wall type 82m |SPP. D=150 N=12 L=700m
P32 Wall type ~  B2m |SPP. D=1500 N=12 L=700m
P33 Wall type  92m |SPP. D=800 N=18 L=650m
P34 Twin Columntype ~ 7.3m |SPP. D=800 N=18 L=650m
P35 Twin Column type 8.3m | CPP. D=1500 N=10 L=720m
A2 Inverted Ttype = 82m |CPP. D=150 N=10 L=720m

- Note: S.P.P.. ° Steel Pipe Pile

(2)

CPP: Castin-Place RCPile
Opeh Caisson Foundation

The constructlon method is the automatlc open caisson system vnth a

jacking systemn for sinking of the caisson. This method is applied

considering the depth to be excavated and the construction schedule.

‘The excavating machine has an automatxc underwater excavator and a
hydraulic grab and the excavating work under water can be controlled '

at ground level. Excavated subsoil is dlscharged by the hydrauhc

- grab. 'One type of automatlc open caisson system and the work

procedure is shown in Fig. 14. 5 and 14.6.
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Automatic Spoil Remwowal System
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| Fig. 14.5 .C.ompos.iﬁon of the Automatic Open Caisson System
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Table 144  Types of Substructure and Foundation (2 of 2)

Segﬂﬁ;::ﬁj;ﬁ:‘( Type and Height of Substructures Type of Foundation
P16 Twin Column type 16.9m | CPP. D=150 N=12 L=720m
P17 Twin Column type  147m | CPP. D=150 N=12 L=720m
718 Twin Column type 11.0m | CPP. D=1500 N=12 L=720m
719 Twin Column type 90m | C.PP. D=150 N=10 L=720m
P20 Twin Column type 79m | CPP. D=1500 N=10 L=720m
P21 Twin Column type 7.6m | CPP. D=1500 N=10 L=720m
P22 Twin Column type 74m } CPP. D=1500 N=10 L= 72.0m
P23 Twin Column type 73m | CP.P. D=150 N=10 L=720m
P24 Twin Column type 73m | CPP. D=1500 N=10 L=720m
P25 Twin Column type 7Am | CPP. D=1500 N=10 L=720m
P26 Twin Column type 7.6m |CPP. D=150 N=10 L=720m
P27 Twin Column type §1m | CPP. D=1500 N=10 L=720m
P28 Twin Column type 9.9m | CPP. D=1500 N=10 L=720m
P29 Twin Column type 73m |SPP. D=800 N=18 L=650m
P30 Wall type 92m |SPP. D=800 N=18 L=650m
P31 Wall type 82m | SPP. D=1500 N=12 L=700m
P32 Wall type 82m |SPP. D=1500 N=12 L=700m
P33 Wall type 9.2m |SPP. D=80 N=18 L=650m
P34 Twin Column type 73m | S.P.P. D=800 N=18 L=650m
P35 Twin Column type 83m | CPP. D=1500 N=10 L=720m
A2 Inverted T type 82m | CPP. D=1500 N=10 L=720m
Note: S.P.P.  Steel Pipe Pile

(2)

CPP.: Castin-Place RC Pile
Open Caisson Foundation

The construction method is the automatic open caisson system with a
jacking system for sinking of the caisson. This method is applied
considering the depth to be excavated and the construction schedule.
The excavating machine has an automatic underwater excavator and a
hydraulic grab, and the excavating work under water can be controlled
at ground level. Excavated subsoil is discharged by the hydraulic
grab. One type of automatic open caisson system and the work
procedure is shown in Fig. 14.5 and 14.6.
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14.6 Source and Procurement of Construction Materials
Major materials required for the Can Tho Bridge construction are
summarized in Table 14.5.
Table14.5 Major Required Materials
Major Construction , . Procurement
Materials Subject Qf Construction {Local / Imported)
Cement Structure Local & Imported
Steel Bar Reinforcement | Structure Local & Imported
PC tendon ar1d anchor PC superstructure Imported
system T
Structural steel Steel superstructure Imported
Aggregate Coarse aggregate of concrete
: and base coarse of road Local
(Rock products) pavement :
- Fine aggregate of concrete and
Natural sand embankment filling for Local -
R approach road '
Steel Pipe Pile - Foundation Imported
.(1) Cement

Cement is locally manufactured in Viet Nam, however, the quality is
not regarded as being suitable for the high strength concrete (Design

:Strength 500kgf/ cm?) which will be used for the precast segmental
~ blocks of the prestressed concrete glrder, etc. ‘

However, a new cement plant is now under 'cqhstruction at the
Western Kien Giang town of Kien Luong, and a better quality product

-~ is likely to be available from th13 plant The locatlon of the new plant is

shown in Fig. 14. 7

: Cement from thrs new plant will be used for h1gh strength concrete

after mspectlon at the detailed design stage, if the quahty and quantity
are appropnate In the case that the quality and quantity are not

" acceptable or adequate 1mported cement will be used.

| Adrmxtures for high strength concrete are to be unported
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For lower strength concrete which will be used in the substructures,
foundations, and structures of the approach roads, locally produced
cement will be used. '

Steel Bar Reinforcement

Similarly to cement, steel bar reinforcement of the required high
strength will be imported, and locally produced steel bar reinforcement

- will be used for the bridge structures in Wthh high strength is not

)

normally requlred
PC tendon and anchor system

Because of its unportance for the superstructure construchon, all
materials and equipment for the Pro]ect will be imported from outside

- Viet Nam.

©)

Structural steel

Structural steel is mainly used for the superstructure, and for the metal
porhon of girders where atomospheric corrosion resisting steel is to be
used. Imported structural steel will be used because of short supply '
and sub- standard quality available locally. :

Aggregate (R ock products)

Aggregate is used for the coarse aggregate of concrete and also for the
base coarse of road pavement. Based on the locations of potentlal
source, some quarries were 1nvest1gated The location of these
quarries is shown in Flg 14.7, and a summary of the su1tab111ty survey
is hsted in Table 14.6. - '

For transport from source to site, barges, (Whlch are generally used in
Vletnamese waterway areas,) w1ll be employed

 For the detall de31gn, based on the condltlons of the material sources

mentloned above, a further study for the cost estlmate wﬂl be made

Subsoﬂ survey program for the detaﬂ desxgn is descrlbed in Chapter 6,

section 6.3 "Earth and Rock matenals"
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- Table 14.6  Summary of Source of Rock surveyed

Distance Type of e
Quarry from site I)?dck Description
Bien 350km Andesite = | Suitable for coarse aggregate of
Hoa concrete (Including High Strength
' Concrete) and base coarse of road
pavement _
Nui Sap 120k Granite | Suitable for coarse aggregate of
' concrete (Including High Strength
Concrete) and base coarse of road
pavement
Vung - 220km Granite | Suitable for base coarse of road
Tau . pavement only
An © 140km Granite | Suitable for base coarse of road
Giang ' pavement only

~ *Note; Distance is for barge transportation.

(6) Natural sand

| Natural sand is used for the fine aggregate of the concrete and also the

- embankment filling of the approach road. Based on the locations of
‘potential sources, some of these were investigated. All of the sources
| investigated are located at the riverside. Locations of these sources are
shown in Fig. 14.7, and summary of the suitability survey is listed in

Table 14.7.

As for aggregate, barges will be employed for transport and a further
“study for the cost estn‘nate will be made based on the suitability

COIldltl()nS of the sources mentioned below for the preliminary design.

" Subsoil survey progratn for the detail design is described in Chapter 6,

section 6.3 "Earth and Rock materials".
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7)

Table 14.7 Summary of Source of Sand surveyed

Source fsttanc ¢ Description
rom site

Dong 400km | Fine sands suitable for fine aggregate of concrete
Nai and embankment filling of approach road.
Long 120km | As above
Xuyen : :
Soc 120km As above
Trang .

*Note; Distance is for barge transportation.

The sand from the Don Nai river will be the most suitable for the fine
aggregate for concrete, because of its quality and avallable quanhty

This source also has enough sand for the embankment fﬂhng of the
approach roads.

For other potentlal sources, the ehtrahce/ estuary of the Hau River will
be considered. Dredging work at the estuary of the Hau River has

- been studied by the Belgium consultant from mid. 1995 to September |

1998. - This is the feasibility study for achieving and mamtalmng a safe
navigation charmel and in 1990 and 1997, the river estuary was

- dredged (200,000m of sand in each year)

In the hkehhood that thls dredgmg pro]ect will be carried out, a large
quantity of sea sand will be dredged Sea sand is not suitable for the
fine aggregate of concrete, however, it is possible to use it for road
embankment filling. - Therefor_e, this dredging project will be

" considered as an alternative source for the embankment filling of

approach roads.

Steel Pipe Pile

| Steel pipe piles which are used for the foundahons of the main and

approach bridges, will be procured as unported material because of the |
importance of their function, : '
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14.7

14.7.1

Construction Packaging and Schedule

Construction Packaging

Considering total project condition, the construction for the Project has been

divided into five packages as follows:

Package-1)  Main Bridge

Package-2)  Approach Bridge on Vinh Long side
Package-3)  Approach Bridge on Can Tho side
Package-4) - | Approach Road on Vinh Long side
Package-5) ~ Approach Road on Can Tho side

The interface between the construction packages would have to be
coordinated appropriately with the 're'spo'nsibility of the administration by
the PMU My Thuan and the construction euperv151on by the international

consultant.

Project'feature and major construction works of each package are described
as below: S -

.(l) Package-1 Main Bndge

Table 14.8 . Project Outline of Package -1

<QObject to be constructed> Hybnd Cable Stayed Bridge -~
(T otal Bridge Length =1 040m)

<Total Project Period> November, 2000 ~ June, 2005
- Pre Qualification: November, 2000 ~ January, 2001 {3months)
- Tender: June, 2001 ~ Septef_nber, 2001 (4months)
- Construction: October, 2001 ~ June, 2005 . E {45months)

<Major Construction Works>
1) Mobilization
2) Foundatiqh and Substructure
- SP.P. Construction in the waterway
- CPP Constructmn on the ground :
- Open Calsson Construction (in the waterway, on the ground)
- - Construction of Caisson Caps (in the waterway, on the ground) '
- Construction of Main Towers {in the waterway, on the ground)
3 Superstructure
-~ PCPrecast Segmental Block Producuon
- . PC Precast Segmental Block Erection
- Steel Segrhental Block Production’
- Steel Segmental Block Erection
- Stay Cable Installation :
- Connection of Center Span and End Span
- Bridge Surface Works
4) Riverbank Protection
5) Demobilization
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.(2) Package-2 Approach Bridge on Vinh Lbng side

Table14.9  Project Qutline of Package-2

<Object to be constructed> PC Box Girder Bridge
(Total Bridge Length = 350m)

<Total Project Period> November, 2000 ~ November, 2004
- Pre Qualification: November, 2000 ~ January, 2001 (3menths)
- Tender: june, 2001 ~ September, 2001 (4months}
- Construction: October, 2001 ~ November, 2004 (36months})

<Major Construction Works>

1) Mobilization

2} Foundation and Substructure

- = C.P.P. Construction on the ground

- Construction of Substructures on the ground
3) Superstructure

- PCPrecast Segmental Block Production

- PCPrecast Segmental Block Erection

"- " Connection of Center Span and End Span

- Bridge Surface Works

4) Demobilization

(3) Package-3 Approach Bridge on Can Tho side

Table 14.10 Projéct Outline of Packagé-S

<Object to be constructed>
PC Box Girder Bridge and PC Balanced Cantilever Bridge
(Total Constructxon Length of Bridges = 1,225m)

- PC Box Girder Bridge ' Total Bridge Length 900m
- PC Balanced Cantilever Bridge Total Bridge Length = 175m
_ - PC Box Girder Bridge Total Bridge Length = 150m
<Total Project Period> November, 2000 ~ December, 2004
© - Pre Qualification: November, 2000 ~ January, 2001  {(3months)
. - Tender: : June, 2001 ~ Septembér, 2001 " {4months) .
- Construction:  October, 2001 ~ December, 2004 (39months)
<Major Construction Works>
1) Mobilization

2) Foundation and Substmcture
--  CPP. Constructlon on the ground
.- S8PP Consiruc’aon in the waterway
~  Construction of Substructures (1n the waherway, on the ground)
3) Superstructure .
- PCPrecast Segmenta] Block Produchon
- PCPrecast Segmental Block Erection
- Balanced Cantilever erection works
. Connection of Center Span and End Span
' - Bridge Surface Works '
4) Demob:hzahon
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(4) Package4 Approach Road on Vinh Long side

Table 1411  Project Outline of Package-4
<Object to be constructed> :
Total Construction Length of Approach Road = 4,990m
- Earthwork Total Length = 4,475m
- Minor Bridges Total Length = 515m
- Service Area Total Area = 15,000m?
(Near the River bank, South side)
<Total Project Penod> November, 2000 ~ November, 2004
-  Pre Quahﬁcatlon: November, 2000 ~ January, 2001 (3months)
- Tender: - June, 2001 ~ September, 2001 (4months)
- Construction: October, 2001 ~ November, 2004 (38months)
<Major Construction Works> '
1) Mobilization
2) Road Works Earthwork .
Base Course and Subgrade
Pavement & Road Surface works
Slope Protection Work
3) Structures Minor Bridges
Culvert Pipe
_ Retaining Walls
4) Soft Ground Treatment S
5) Service Area
6) Demobilization

(5) Package-S Approach Road on Can Tho side

‘Table14.12  Project Outhne of Package-5

<Object to be constructed> _ :
Total Construction Length of Approach Road = 6,917m
- Earthwork Total Length = 6,517m
- Minor Bridges " Total Length = 400m
- Service'Area Total Area = 15,000m’
- (Near the River bank, North side)
- Toll Gahe ' : . (Near the Service Area)
<Total Pro,ect Period> November, 2000 ~ November, 2004 o
- PreQualification: . November, 2000 ~ January, 2001 * (3months)
- - Tenden June, 2001 ~ September, 2001  (4months)
- Construction | " October, 2001 ~ November, 201)4 (38m0nths)
<Major Construction Works>
1) Mobilization . :
2) Road Works Earthwork
Base Course and Subgrade
Pavement & Road Surface works
_ Slope Protection Work
3) Structures Minor Bridges '
' Culvert Pipe
Retaining Walls : _
4) Soft Ground Treatment ' (Conﬁnﬁed to next page)
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5) Service Area and Toll Gate

6) Demobilization

*  As described in Chapter 17, 17.5.2 (4), the gardening-tourism areas are to be
planned in the Con Au Island, and also access between this tourism areas and
service area is to be planned in the future.

14.7.2 Construction Schedule

The construction schedule is established considering the individual package,
total construction period, and the coordination of whole packages.

Recommended construction schedule is shown in Fig 14.8.

(1) General

a)

b)

Rainy Season |

Generally, the rainy season of the project site is from June to
October, and the difference of the highest flood level (HFL)
between rainy season and non-rainy season is approximately, 1 m.
It is a small enough difference that construction works of
foundations and substructures in the waterway are available
during the rainy season without any additional temporary works.

| Pre-loading Work for Soft Ground Treatment

" For the road section with the high embankment, pre-loading work
is necessary as the Cour_ltermeasure to the consolidation settlement.
After pre-loading work is done, the treated ground has to leave to
promote sinking, desirably 1.5~2years. This term can be critical
pass for the construction of abutments where the embankment and
bridge structures are to be connected. The packages which have
the constmchon works of abutments are:

Table 14.13 Packag‘e including Abutment construction

Package : - Abutments ,
- Paekage-4 Apprbach Roadon |- Al abuimentof Approach Bridge
o Vinh Long side - on Vinh Long side _
, : |- Abutments of Minor Bridges
- Package5 Approach Roadon |- A2 abutment of Approach Bridge
Can Tho side on Can Tho side _
- Abutments of Minor Bndges

- This pre—loadmg work can be also critical for Package-2 and 3, so for
packages 4 and 5, pre-loading works have to be done at the beginning of the
constructlon phase
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Fig 148 Recommended Construction Schedule
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Package-1, Main Bridge

Critical construction works for construction schedule are, "Open
Caisson construction for tower in the waterway"”, and "Construction of
Main Towers (in the waterway, on the ground)", "PC and Steel
segmental block erection”, and "Stay Cable installation".

"PC and Steel segmental blocks production is to be done before and
during "PC and Steel segmental blocks erection”, and production is
required to be done after enough training and under careful
supefvision.

Paékage~2, Approach Bri_dge on V.inh‘Long side

Critical construction work is "C.P.P. construction on the ground", and
the number of party for pile construction must be re-estimated
considering actual construction progress.

"Production of PC segmental block" is required to be done under
careful supervision as same as other Bridge packages.

* The interface between Package-2 and Package-4 would have to be

coordinated appropriately, considering the Pre-loading work for Al
abutment.

Package-3, Approach Bridge on Can Tho Slde

" This package has three individual bndges, in the followmg

Table 14.14 The Bndge Outlmes of Package—B _

Superstructure ~ Substructure Foundation
a) PC Box Girder Bndge | P13 (m the waterway) S.P.P. (Dia. 1,500, L ="70m)
18 @ 50m=900m P14~P29  (on the ground) | C.P.P.(Dia. 1500, L =72m)
) gﬁf;‘*m‘*" Cantlever | P3&P33  (in the waterway) | S.P.P. (Dia. 800, L =65m)
. B0+75+50=175m P31&P32 (in the waterway) | S.P.P. (Dia. 1,500 L =65m)
¢) PC Box Girder Bridge P34 (inthe waterway) |S.P.P. (Dia 800 L =65m)
3@50=150m P35&A2  (on the ground) | C.P.P.(Dia. 1,500 L =72m)

'C'onsid:ering the connection with Package-l,. "Main Bridge", the

construction work should be started from a) PC Box Girder Bridge (18

'@ 50m = 900m), and the interface between this Package-3 and
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(6

Package-1 would have to be coordinated appropriately. "PC

segmental block erection” would have to be done under careful

supervision as same as other bridge packages.

The interface between this Package-3 and Paékage;B is also to be

coordinated, considering the Pre-loading work for A2 abutment.
Package—4 Approach Road on th Long 31de

Pre-loading work for abutments of minor bndges and Al abutment of
Package-2 can be the critical for construction period of this package.

_ Pre-loading for Al abutment has to be done carefully and certamly

because of the coordination with Package-Z Approach Bridge on Vinh -
Long side. - C

'Package-5, Approach Road on Can'Tho. side o

As for Péckagé—4 pre-loading work for abutinehts of minor bfidges
and A2 abutment of Package-3 can be the critical for construction

| penod of this package. Pre-loading for A2 abuhnent has to be done -
“carefully and certainly because of the coordination with Package-3

Approach Bridge on Can Tho side. -

Arrangement of Construction Yard

Considering both the construction items required and the construction
schedule, five construction yards are planned close to the proposed

alignment. The general arrangement is shown in the Drawing, No.4o,
"CONSTRUCTION YARD". ' ' '

In th Long side, three constructlon yards are estabhshed for Package-l 2,

. and 4, and two yards for Package-3 and 5in Can Tho side.

Total area of Constructlon Yard is 5’7 ha, and outlmes of md1V1dual
constructlon yard are described in the followmg
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Construction Yard for Package-1 (Main Bridge)

Location: - Vinh Long Side,
near the Riverbank, north of proposed alignment
Total Width: - 600m x 350m = 21ha
The major facilities to be provided in the construction yard are as
follows: |
- Consultant Office
- Contractor Office

- PC Segmental Block Construchon Yard
- Preparation Yard (Steel Bar Reinforcement & PC Cable)
- Production Yard
- Curing / Stock Yard
- Concrete Mixing Plant
- Aggregate Stock Yard _
- Stock Yard for Special Materials and Equipment
- Mechanical Workshop
- Aggregate and Cement Testing Laboratory
- Access Roads
- Wharf '

(,onstructlon Yard for Package-Z (Approach Brldge on Vinh Long side)

Location: - Vinh Long S1de,
' near the Riverbank, north of proposed alignment
Total Width: 250m x 200m=5ha .
- The major facilities to be prov1ded in the construction yard are as
follows:

- Consultant Office

- Contractor Office

- PC Segmental Block Conistruction Yard - '
- Preparation Yard (Steel Bar Remforcement & PC Cable)
- Production Yard
- Curing / Stock Yard

- Concrete Mixing Plant

- Aggregate Stock Yard
- Stock Yard for Special Materials and Eqmpment
- Mechanical Workshop

- Aggregate and Cement Testing Laboratory o
- Access Roads S :

(3) Construction Yard for Package—3 (Approach Bndge on Can Tho side)

Locatron: . Can Tho Slde, | _ :
| | near the Riverbank, north of proposed ahgnment

Total Width:  250m x200m=5ha_
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The major facilities to be provided in the construction yard are as
follows:

- Consultant Office
- Contractor Office
- PC Segmental Block Construction Yard
- Preparation Yard (Steel Bar Reinforcement & PC Cable)
- Production Yard
- Curing / Stock Yard
- Concrete Mixing Plant
- Aggregate Stock Yard
- Stock Yard for Special Materials and Equipment
- Mechanical Workshop
- Aggregate and Cement Testing Laboratory
- Access Roads :
Wharf

(4) Construction Yard for Package-4 (Approach Road on Vinh Long side)

Location: Vinh Long Side _
north of proposed alignment
Total Width: 250m x 200m = 5ha

The major facilities to be provided in the construction yard are as
follows:

- Consultant Office

- Contractor Office

- Concrete Mixing Plant

- Aggregate Stock Yard

- Stock Yard for Special Materials and Equipment
- Mechanical Workshop

- Aggregate and Cement Testing Laboratory

- Access Roads

(5) Construction Yard for Package-5 (Approach Road on Can Tho side)

Location: Can Tho Side

Total Width: 250m x 200m =5ha

The major facilities to be provided in the construction yard are as
follows:

- Consultant Office

- Contractor Office

- Concrete Mixing Plant

- Aggregate Stock Yard

- Gtock Yard for Special Materials and Equipment
- Mechanical Workshop

- Aggregate and Cement Testing Laboratory

- Access Roads
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CHAPTER 15 MAINTENANCE PROGRAMME

15.1

15.2

153

Purposes of Maintenance

Maintaining a highway bridge and roads in such a condition so as to
provide safe and uninterrupted traffic flow is the primary function of
maintenance. Protection of the investment in the structure facility through
well programmed repairs and preventive maintenance programmes are also
crucial. To achieve the desired result, constant awareness and thorough
inspection procedures are required.

Organization for Maintenance

A mamtenance orgaruzahon is necessary to create the conditions and
loglstlcal support for the effective implementation of all maintenance
activities. The orgamzahon should be simple and meet with the specific
requn‘ements and tesources of Viet Nam. The system should also
accommodate with the existing Vietnamese organizations and budgetary
systems for the rnaintenanee_of highways. Normally, this consists of three
levels: (a) the central level which establishes national highway plans and
budgets, (b) the reglonal level where maintenance requirements are defined,
planning, execution and supervision of maintenance is carried out, and

_budget control and cost control are implemented, and (c) the district level
“where the mamtenance actlvmes, including monitoring, are done under the
- supervision of maintenance engmeers

Ofganization and E)I(penditn're. (Bndget Procedures and Allocations)
- Viet Nam Roads'Ad'min.istration (VRA)

§ The Plannmg Department of the VRA under the Ministry of
. Transport (MOT) has respon51b111ty for both annual and long-

~ term plans. The long-term plan is a strateglc document, which

7 prov1des the framework for the more formal five-year
expendlture plan. The ﬁve-year plan in turn prov1des the basis

| _of the capital component of the annual plans, but sub;ect to

- modification as the flve-year .pel'lOd proceeds. - The approval

_ mechamsm for long-term plans is for VRA to pass proposals to

' MOT for mcorporatlon in the overall transport plan, which is then

N subrmtted to the Government for approval VRA long-term plan
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for the roads sector deals principally with the national roads but
also includes aggregate targets for the provincial roads
summarizing the provincial plans drawn up by the Provincial
‘Transport Authorities (PTAs).

Provincial Transport Authorities (PTA)

PTAs are responsible to MOT for imple'menting the national
annual plan and applying MOT standards or road works and
management of national transport assets at the provmc:lal level.
On maters of legal standards and the management of national
transport assets delegated to the provinces, PTAs refer to MOT.
- With regard to daily operations of the provmces transport
infrastructure and services, they are responsible to the Provmc1al
People's Committees (PPCs). - This provincial pattern is repeated
- at the district and sub-district level.

'E'xpenditure and the Annual Plan

For the nahonal roads, proposals or current expendlture originate
with the maintenance authorities, i.e. RRMUs (Regional Road
Management Umts) and 1'-'1"As These proposals are reviewed by
the Planning Department of VRA and assembled mto the form of
a budget request, which is passed up from VRA to MOT and then
to the State Planmng Committee (SPQC).

SPC determines the allocation of funds for VRA the total VRA
budget VRA translates this back into allocations for the various -
departments, - enterprises and authorities involved, and
specxfrcally in regard to road maintenance this implies RRMUS
“and PTAs. The annual mamtenance budget for roads covers
both small and medm_m repairs (corresponding to routine and
recurring maintenance), but not big repairs (approximating to

periodic maintenance), which are classed as capital expenditure. |

Ca;:tital Expenditure '

| Road works are consldered to be elther small medium or large. |
- Procedures d]ffer accordmgly Proposals for small and medium

| i works orlglnate with RRMUs and PTAs and are reviewed by the .

Plannmg Department of VRA Small works may be approved by
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the chairman of VRA; medium works proposals must go up to
MOT. Proposals for large projects are prepared by VRA and
must be submitted through MOT to the government. Certain
large projects, notably those for which foreign finance is sought,
come directly under MOT. Execution is the responsibility of the
Project Management Units (PMUs).

Provincial Planning Committees (PPCs)

The majority of finance for Provincial Roads comes from
provincial sources and is voted by the Provincial Planning
Committees (PPCS) PTAs also have the option of submitting
proposals to MOT for joint financing. This is done through the
‘Local Transport and Communications Department of MOT.
Central finance is most likely to be forthcorﬁing for large projects
(especially bridges) and Projects in marginal areas. In total,

central finance for provmc1a1 roads does not exceed 10 - 20% of
total expenditure. Meanwhile in theories the PTAs operate on
both an annual and long-term planning basis. The long-term
may be little more than conceptual if no finance is allocated for
capital improvements. The annual plan is prepared by PTA and
submitted to PPC for the allocation of finance. The plan covers
all works up to and including reconstruction. As in the case of
the natibn_al roads, the PTAs' requeéts tend to be cut substantially
in the Committee's allocation. Meanwhile PTAs have a dual
| reportmg function - to PPC and to MOT, but generally, however,
they tend to see their pnmary responsibility as bemg to the
provmce
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Fig. 15.2 Administrative Areas of the RRMUs
15.4 Inspections for Maintenance (Bridge Maintenance)
Inspection for bridge structures can be categorized és follows:
(1) Normal Inspection

The inspection to be performed visually in order to detect damage of a
bridge at an early stage. It is performed at the same time as daily
patrols of the road.

(2) Periodic Inspection

The inspection to be performed periodically in order to maintain the
bridge. It is mainly done visually or by using simple inspection
equipment. '
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)

(4)

©)

Special Inspection

The inspection to be performed in order to assure the safety of the
bridge after the occurrence of a disaster, such as earthquake, typhoon,
Jocalized torrential downpour, or when any abnormal condition has
been detected. It shall be done mainly in order to ensure the safety of
the bridge. ' ' |

Follow-up Inspection

The inspection to be performed repeatedly of a damaged part whose
condition of deterioration needs to be known. It shall be performed
visually or by using simple inspection equipment and tools.

Detailed Ihspection

- The inspection to be performed in order to determine necessity of any
repair or reinforcement. It shall be performed by using inspection
equipment and tools. -

Damage can be graded into five ranks, each of which shows the steps to be
taken considering the condition. Based on the ranking and grade of
damage, the necessary maintenance work shall be carried out. (see Table
15.1) S -

Table15.1  Criteria for Grade of Damage

Grade : : " General Conditions

I Being heavily damaged, affecting or possibly affecting the safety of
traffic, or causing or possibly causing trouble to third parties, itis
necessary to carry out an emergency repau

I Being damaged in a large part, it is necessary to carry out a detailed
- inspection for studying whether or not any repairs are required.

I Damaged being found, it is necessary to carry out follow—up
inspection. :

IV | Damage being found, it is necessary to record the condltlons ﬂ'lereof

V(O.K.) No damage found as the result of inspection. ~

Inspectlon of Cable-Stayed Bndge

A cable-stayed bridge is a brldge in which the superstructure is supported
by cables, or stays, passing over or attached d1rectly to towers located at the
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main piers. The superstructure generally consists of an orthotropic deck

~ and continuous girders.

(1) Special Elements

There are several special elements that are unique to cable-stayed

bridges, and the bridge inspector should be familiar with those listed

below.

~a) Cable System

b) Cable Pipes

<) Cable Damper
System

The inspection of the cable system should include:

Exterior of the cables (cable wrapping)
Cable anchorages

* Anchor pipe clearances

Flange joints
Sheathing pipe welds (polyethylene or steel)

'_ Sheathing expansion joints

Wrap ends near the tower and deck

Reading the load cells and recording the forces
in the cables, noting the loads on the deck at
the time of the readings _
Type and amplitude of cable vibrations, noting
the direction and speed of wind

Inspect the céble pipes for:

Corrosion
Splitﬁng
Cracking
Excesswe bulgmg

Cable plpes should be inspected carefully
Special concern should be given to the connections
with the cable dampers, the tower exists, and

anywhere pipes are welded together.

The most commonly used cable damper system is

~ a shock absorber type Inspect this cable damper

system for:

. Corrosion

Tighthess in the connection to the cable pipe

" Ol leakage in the shock absorbers
'Deformations in the bushings

Tbrque in the bolts
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d) Cable Anchorages Inspect the cable anchorages for:

Water tightness of neoprene boots at the upper
ends of the guide pipes

Drainage between the guide pipe and
transition pipe
Corrosion of the anchor system

Defects, such as splits and tears, in the
neoprene boots

Sufficient clearance between the anchor pipe
and cable, noting rub marks and kinks

Cracks and nut rotation at the socket and
bearing plate

Seepage of grease from the protective hood

Advanced Inspection Techmques :

Smce visual mspectlon is often insufficient to detect corrosion and

fracture of individual cable wires, advanced inspection techniques may

be used. In bridge cables, the greatest problems generally occur due
to the corrosion and fracture of individual wires. Visual inspection of

'unwrapped cables is limited to the outer wires, while visual inspection

of wrapped cables is limited to the protective sheathing. Therefore,
advanced inspection techniques should be used to achieve a more
rigorous and thorough mspectlon of the cables, mcludmg

- Magnetlc induction

- Electrical resistively -
' - Dye penetration

- Ultrasonic testing

- _Radiogi'aphic testing

- Acoustic emission

- Accelerometers

Strain measurements
Vibration measurements

" Magnetic flux leakage
- Measurement of loads

Measurement of stress ranges
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15.6

Level of Expenditure for Maintenance

An annual expenditure of at least equal to 0.1 percent of the replacement

cost of the bridges is necessary to implement a rational policy of preventive
maintenance.

rNorn;alh\specﬁt;n ] IPeriod'tali.nspedionJ I Special'msped:ionJ

mf there is

any damage or 1ot

NO
. OK

Judgeif emergency
repair is necessary

NO(LI-1V}) Judge if detailed

inspection is

) r Detailed inspection

Judge if repair

work is necessary

YES

Selection of repair
method

! Follow-up inspectan | Repair Work I
Ol O Q
. ' O ]udgeme'nt in accordance with the inspection result
. @ Recording
I

I Refer to "Criteria for Grade of Damage”

v
Vv (0K)

Fig.153 Inspection Work Flow
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CHAPTER 16 COST ESTIMATE

16.1

General

The cost estimate consists of two stages, "the preliminary cost estimate", and
"the general cost estimate”. The preliminary cost estimate was carried out
for the selection of the optimum route and bridge type. The general cost
estimate was prepared based on the final proposed alternative route and

_bridge option. = Fig. 16.1 shows procedures for the cost estimate.

Route Alternatives:
- Alternative A (with Bridge Alternatives)
- Alternative B (wi.th Bridge_ Alternatives)
- Alternative C (with Bridge Alternatives)

I

Prelnmnary Cost Estimate
(for Prehmmary Evaluatlon for the Alternatwe Routes)

Selected Route'and Bridge Type Alternative

I

General Cost Estimate o
'~ (for Economic and Financial Eiialeation)

: Fig. 16.1 Procédure and Objective of each Cost Estimate

For both cost estlmates, some assumptlons were apphed when conmdermg

o researched data about the source and procurement of construction materials,
o transportatxon of matenals and equlpment taxes, decrees, circulars, etc:

. .'I'he composnmn of the Project cost is shown in F1g 16 2, and the md1v1dua1 _

_components of the cost are _summanzed in T_able 16.1.
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Table 16,1  Summary of Cost Components

Component Distribution
(1) Total Construction | 1) Direct Construction Cost
Cost - Initial Construction Cost
- Main Bridge

- Approach Bridge (Vinh Long & Can Tho)
- Approach Roads (Vinh Long & Can Tho)
- Other Construction Cost
- Mobilization & Demobilization
. UXOCost
- Construction Yard
2) Indirect Construction Cost
- Contractor Overhead
- Contractor Profit
- Contractor Tax

2) Engineering and 1) Engineering Cost (Consultant)
+ - Administration Cost | . Pre-Qualificatioﬁ and Tender Assistance
' ' - Construction Supervision
2) Administration Cost (°PMU My Thuan)
: : - Administration Cost
3) . Land Acquisition 1) Cost of land
- and Compensation | 7 Cogt of dwelling -

4) Environmental 1) Environmental Monitoring
- Monitoringand 2) Environmental Countermeasure -
- Countermeasure - - _ - '
B " (During & After Construction)
5) - Contingency | 1) Physical Contingency
L 2) Price Escalation
6) Maintenance Cost | Maintenance Cost for the Main Bridge

 In the following sections, the condition or method of cost estimation at each
' stage is explained. '

_ Chapter 16 2 descnbed the conditions for the prellrmnary cost estimate, and
sectlon 16 3 is descnbes the general cost estimate.
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16.2

16.2.1

Conditions of Preliminary Cost Estimate
General

For preliminary cost estimate, major and important components of Project
cost were estimated. These major and important components are
described in the followings. Cost was initially estimated under the
conditions explained below, and the references used for this estimate are
also summarized at the end of this section.

* Result of prel.iminéry cost estimate was utilized for Chapter 10, "Preliminary
Economic Evaluation". |

Total Construction Cost
(1) Direct Construction Cost
a) Imtlal Construction Cost

" The cost of the main and approach bridges, and approach roads
were estimated by conventlonal methods and with reference to
those items listed below.

< Referehce of cost estimate >

. Results of the Review of the previous Feasibility ~ | 1996
Study of the Can Tho Bridge construction : _
~ Feasibility Study of the My Thuan Bridge Project | October, 1995

- Final Report of National Highway No.1 Bridge | March, 1996

" Rehabilitation Project . T
- Material sales prices of the existing markets of Can | September, 1997
* Tho, and Ho Chi Minh Cities kK S
- Japanese Standard of the Cost Estimate - 1997
(Ministry of Construction, GO]) 3 )

b) Other Constructlon Cost

Other constructlon costs mclude mobrhzatlon and demobﬂxzanon

The percentage used in calculating these costs was determmed -

~ from the actual condrt:lon of individual equipment's requirement
for each bridge. Temporary calculations witha percentage of 5%
of labor cost, material cost and equlpment cost, has been used. -
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(2)

Indirect Construction Cost -

Indirect construction cost is basically categorized into contractor
overhead, contractor profit, and tax. The percentage for these items
was according to circular 23 BXD-VKT dated 15/12/1995.

16.2.3 Engineering and Administration Cost

(1)

@

&)

Gene'ral

The composition and breakdown of the engineering and

. administration cost were defined with reference to the relevant

Vietnamese circulars and decrees.

< References of cost estimate >

Circular = 177/BXD-VKT | dated 17/7/1995 | For Engineering Cost
Circular ~  179/BXD-VKT | dated 17/7/1995 | For Engineering Cost
Circular - 501/BXD-VKT dated 18/9/1996 | For Administration Cost
Circular 18/BXD-VKT . | dated 10/6/1995 | For Administration Cost
The official dispatch 158/MK-95{ For Administration Cost
Circular 48TC /DTPT dated 30/6/1995 | For Administration Cost

Engmeenng Cost (Consultant)

The surveymg, bormg and design fee has been based on the actual
quantity of square meter of bridge construction following circular
177/BXD-VKT and 179/ BXD-VKT dated 17/ 7/1995, and similar types

- of projects in Vietnam under foreign investment. -

Administration Cost (PMU My Thuan)
The percentage was based on c1rcular 501/ BXD—VKT dated 18/9/1996

§ concernmg constructlonal spendmg

- The fee for the Pro]ect Management Unit was based on circular
_18/BXD -VKT dated 10/6/1995 a guide for the implementation of

orgamzatlon types and management of invested & construction
pro]ects.

The msurance of the employer s workers was according to the official

' dlspatch 158 / MK- 95 of the Vletnamese Insurance General Corporation.
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16.2.4

16.2.5

16.3

16.3.1

The fee for supervision and approval of constructional balance and
accounts was according to circular 48TC/DTPT of Finance Ministry
dated 30/6/1995. This is a guide for management and the using of
“supervision and approval spending for invested fund’s balance and
accounts of finished invested projects.

Land Acquisition and Compensation

'The estimate of compensation costs was based on the type of land use and

the relocation involved. The compensatlon costs of houses, the transfer of
rights to use land and the cost for compensatlon of arable land was
estimated based on the folloWing circulars and decisions; '

Prmcxple Land on Law (Promulgated on 15 October 1993
Land valuation and compensahon
' ' - Decree No.87 & No.90/CP dated 17/ 8/1994
Unit cost of land:  Decision No. 2504/ QD.UBT.97 dated 2/10/1997
(by People Committee of Can Tho Province)
House valuation and compensatlon iy
_ Clrcular No.5 - BXD/ DT dated 9/ 2/ 1993
Right of Way: Decree No.203/HDBT of the Council of
Ministers, dated 21/12/1982

1

Detail of the method and results of the calculation are shown in Chapter 7.
Moreover, for general cost estimate, unit cost of land ahd dwellings were
defined as the 20% of increase with unit cost in Chapter 7, w1th considering
the contmgency in the future.

Contmgency

The Contmgency for unexpected dlsaster was estimated at 5% of [ "Total
Construction Cost" + "Engineering and Administration Cost" + "Land
Acquisition and Compensation Cost" }, accordmg to c1rcu1ar 23/ BXD—VKT

dated 15/12/19%4. ' |

Method and Composmon of General Cost Estunate Procedures

General :

For the general cost eshmate, cost estunate condltlon and deﬁmhon were |
rev1ewed w1th consuiermg the discussion and comments ‘with PMU My _
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16.3.2

163.3

Thuan and Steering Committee. Whole of the components shown in
Fig.16.2 was estimated.

Composition of Project Cost

As shown in Fig. 16.2 “Compositibn of Project Cost", the components of the
cost consists of the followings:

- Total Construction Cost

- Engineering and Administration Cost

- Land Acqulsmon and Compensatxon Cost

- Environmental Monitoring and Countermeasure Cost
- Contingency

Total Construction Cost

M Compos1t10n of Direct Construction Cost

The direct construchon cost is the sum of the cost for the various work

items required in the construction. - These individual costs are the

product of a calculated quantlty of an item of work multlphed by an
* estimated unit cost for that item.’

Dlrect construction cost is mamly dlstrlbuted in “Imtlal Construction
" Cost" and "Other Construction Cost",

The initial constructlon cost includes the categones shown below, such
~ as main structure (bndges & approach roads), and other construction
items. -

- The _cafegoty of main structure (bridges & approach roads)
~includes; ' '
. Bridgés;

Riverbank Protection Work

Miscellaneous Items

. | Supefsh’uctuie
~ - Substructure
- Foundat_ipn

| Appfoach Roads;
- Earthwork
- Pavement

- _ Minor Structures

Soft Ground Treatment

Nhscellaneous Items
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The category of other construction includes temporary bridges,
and roads for construction traffic, coffer dam islands for the
construction of the foundations and substructures, and dredging
work of the branch river etc. '

The other construction cost includes the categories shown below,

Mobilization and Demobilization:
The category of general includes preparation and reclamation

work for the site; and removing debris of whatever nature.

" UXO Cost

ThlS UXO cost is requlred for the site clean up of unexploded
bombs. '

Constructlon Yard Fee :

As shown in Chapter 14 five construchon yards are necessary
for each construction package. Const:ructxon_ yard fee was
estimated for whole of them. -

2 Initial Construction Cost

2)

Unit Cost and Process Cost

- Unit costs are derlved from d1rect and md1rect costs. Costs

attributed directly to a pa:tlcular function of work are direct costs. -
Indirect costs are those wluch may be appropnately spread to the _' _
various items of work. '

To 'establish unit costs, a process cost was applied.

Process cost is the unit cost for a standard quanhty of individual

) work items, and is composed of material, labor, and equlpment

costs multlphed by the des1gned quaniities. For individual work

- 1tems, the process cost was estabhshed and the umt cost of each
~ pay item obtamed by accumulatmg the process costs.
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b)

d)

" Material Cost

As described in the Chapter 14, "Construction Planning",
materials are classified into two groups namely, local materials
which are available in the local markets and imported materials
which are obtained from overseas.

The material prices were estimated based on domestic material
price data such as the "Market and Price" of September 1997 for
each provmce within the Project area. Costs include of procured
material, processing, stockpiling, loading, haul roads required,
transportation, handling, storage, allowance for losses and
miscellaneous costs, and the calculation was made referring to

‘both the Japanese and Vietnamese standards.

The cost of imported material such as prestressing tendons, steel
etc, were based on the price list information of Japan and other
countries. '

Labor Cost

Labor costs were calculated based on "Vietnamese Standard".
The calculation includes wage, allowance facilities, bonus, socio-

_ instirance, health insurance, fund of trade union, and other

facilities etc. For the labor skills required and experience, the
standai"d price of foreign countries (Japan, etc.) was applied.

' Equlpment Cost

-Equ1pment costs vary on a case by case basns depending on
- several factors such as the deprec1at10n accounting of equipment
and machinery, condition of equlpment location of the Project

and the constructlon duratlon

' Equipme'hf costs of _imported machinéry were considered on a

hbtirly' basis using new construction equipment and machinery
(per one hour or per one day) and was based on the "Japanese

3 Standard" whu:h is a compllahon of the erustry of Construction
~of ]apan (calculatlon lists of depreciable value for construction

equlpment) The operation costs for expendables such as fuel,

_'16-9'



lubricants, and other expenses were based on the local market
price in Vietnam.

For the equipr_nent costs of d_omestic machinery, "Common '
Regulations and applying guidelines (Promulgated in connection
with Decision No.57/BXD-VKT dated 30th March, 1994 by the
Construction Mlmster)" was applied. Equipment costs indicated
in above circular include annual expenditure, depreciation
expendlture, fuel consumpnon, and the labor cost of the
equipment operator. The labor cost of the equipment operator'
was made usmg a 1.5 multiplier in consxderatlon of an increase of

salary.
'e) Foreign and Local Currency -

The cost is split into local and fore1gn currency pornons being
indicated in U.S. Dollar, as follows. :

- Forelgn Currency Component
- Imported equipment, material and supplies
- Salaries and wages of forelgn personnel
" . Overhead and profit of foreign ﬁrrns(Contr‘actors) '

- Local Currericy Component ‘
- Domestic material and supplies
- Wages of local personnel S
- Overhead and proflt of local fxrms(Contractors)

f) 'Constructlon Quantltles

: The quantmes for all work items were calculated based on the
prepared engineering drawmgs for each brldge

(3) Other Constructron Cost

Other constructlon cost i composed ‘with "Moblhzatlon and
Demobrllzahon" “UXO Cost“ and “Construc’aon Yard".

Moblhzahon and demoblhzatlon were est:mated w1th same method L

- with "Prelumnary Cost Estlmate“ namely 5% of 1mt1al const:ructlon
cost, - : -
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4)

UXO Cost was estimated with the total area to be observed (Total
proposed alignment multiplied by 50m width for both sides from
proposed alignment) multiplied by the unit price indicated by the
PMU My Thuan. |

Construction Yard Fee was estimated with the total construction yard
area that is indicated in Chapter 14 multiplied by the unit price.

Indirect Cor_lstruction Cost

. Indirect éonStrtiction cost, which is derived into "Contractor Overhead",

"Contractor Profit", and "Contractor Tax" was estimated with same

" method with "Preliminary Cost Estimate".

1634 Engineering and Administration Cost

1635

163.6

@)

'Engin'éering Cost

Engineering cost is composed with the following components;

- - Detail Design . _
- Pre-Quahﬁcahon and Tender A551stance
- Constructxon Superwslon

. These components were estxmated with conventlonal method. The

~ estimated engineering cost was compared with the 10% of the total

constructlon cost indicated by PMU My Thuan, and MOT. As aresult,

_ the estimated Engineering Cost was lower, so this cost was adopted.

@

'”A.dmi'nish'atior'l Cost

The percentage indicated by PMU My Thuan and MOT is 1% of total
construction cost, and this value was applied.

Land Acqulsmon and Compensatlon Cost

Th1s cost was estnnated w1th the same methocl with "Preliminary Cost
_ Eshmate" -

Environméntal Monitoring and Countermeasure -

The di_stfibutioh of this component are shown in the following:
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16.3.7

16.3.8

{During Construction Phase}
-~ Water quality monitoring - Monitoring on aquatic ecosystem
- Air quality monitoring - Monitoring on socio-economic conditions

- Noise monitoring

{During operation phase after the construction)
- Water quality monitoring - Monitoring on aquatic ecosystem
- Air quality monitoring - Monitoring on socio-economic conditions

- Noise moruitoring

 Detail of the method and results'-of the calculation are shown in Chapter 17.

Contingency

1) Phy51ca1 Contmgency

Physical conhngency was estimated 10% of pro]ect cost (not including
contingency) indicated by MOT..

(2) Price Escalahon

2~3% of project cost was proposed by MOT and was applled As
described in Chapter 14, project cost was allocated to each year in the
implementation schedule, based on the escalation rates of 2% and 3%
for the foreign and local currency portions. Base year of escalatlon :

was 1997, in Wthh the Feas1b111ty Study and cost estlmate were
studied. : '

Maintenance Cost

Mamtenance cost for the main brldge, which would requlre regular :
mamtenance, was to be esnmated

0. 1% of the constructmn cost for the main brldge, wluch percentage was
referred to the guldelmes set by OECD was apphed as the appropnate -
yearly maintenance cost. |

S 16-12



164  Summary of General Cost Estimate

Summary of the General Cost Estimate is shown in Table 16.2.

Table 16.2  Summary of General Cost Estimate
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Unit : thousand USD
. Foreign Local
Component Currency Currency Total
. Portion Portion
1. Construction Cost  Mobilization & Demobilization 6,838.24 411193 10,950.17
Main Bridge 84,636.21 19,723.36 104,359.57
Approach Bridge (Vinh Long) 8,734.35 3,428.45 12,162.80
Approach Bridge (Can Tho) 33,763.77 10,071.57 43,835.34
Approach Road (Vinh Long) 5,157.11 9,333.34 14,490.45
. Approach Road (Can Tho) 4,473.20 © 9,756.92 14,230.12
(Sub Total) (143,602.88) (5642557)  (200,028.45)
2. Engineering Cost Detail Design & Tender Assistance 4,087.50 3,240.00 7,327.50
_ ' Construction Supervision 3,506.25 2,384.20 5,890.45
(Sub Total) (7,593.75) (5,624.20) (13,217.95)
3. Administration Cost 0.00 2,000.28 2,000.28
4. Environmental Monitoring & Countermeasures 0.00 235.90 235.90
- 5. Land Acquisition 0.00 1,944.45 1,944.45
‘6. Compensation _ 0.00 . 591.67 591.67
7. Sub Total of Project Cost without Contingency N ' -
_ (151,246.63) - (6677207) . (218,018.70)
(L+2.+3.+4.+5.+6)
8. Physical Contingency 15,124.66 6,677.21 21,801.87
9. Price Escalation (Base year 1997) 17,647.76 1074722 . 2839498
Total =~ (7.48) ' 166,371.29 7344928 - 239,82057
 (7.+8.+9) 184,019.05 84,196.50 268,215.55
* Price Escalation: 2% for Foreign Currency Portion
| _ 3% .f_or Local Currehty Portion -
*Yearly mai_ntaehance.cost: " Foreign Currency I’_értion_:. 89.09 th@usand usD
| | Local Currency Portion: 20,92 thousand USD
Total: 110.01 thousand USD
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