2.2 .

CONTENTS OF THE PROJECT

" _Objective of the Project

Referring to the'plara of recorrsirr_jc{ion_ of Cambodia presented at the Conference on
National Programme to Rehabilitate and Develop Cambodia held in Tokyo in March 1994,

_ and International Road Network Conference under the Economrc Cooperataon Programme

for the Greater Mekong Subregion hetd in Chiang Mai in 1994, the objective of the Project

'couid be |denhf|ed as follows:

According to the Report on the Second Natibna! Rebonstruction Conference published in

- March 1984, the Government of Cambodia sets forth the development target in the overall

level-up of living standard of citizens 10 enjoy minimali leve! of equity, justice and security in
the society by economic development Wthh is cruclal through agricultural redevelopment

First of all to attain these objective, the integration of fand is now separated by the Mekong

river in the western half and the eastern areas, and developments of areas with high
" agricuitural development potential are the most essential measure to be undenaken. With
- this regard the connection of lands through the construction of a bndge across the Mekong

river and to prowde road network centered around it is most effective and strategic measure.

The provrsmn of trdnsportation inirastructure would promote shipment of agricultural
products of farmers to the nearby markets and as a resuit it would yield increase in
agricuitural income,

Second, a newly introduéed bridge across the Mekong would contribute to the
strengthenmg of the north south corridor of the nation combined with such related road
improvement projects as Natlonal Route 6 and 7, which enables the gasy access to the
Sihanoukville port, of whrch teasibility study is now undertaken by the Government of
Japan. This would coniribute 10 irade expansmn of the nation in a Iong term.

Lastly, the introduction of a bridge across the Mekong river would ‘enable realization of the
long envisioned Asian Highway in Indochina. This idea, advocated and reconfirmed in
conterence of the Economic Cooperation Program in the Greater Mekong Subregion in
Chiang Ma_i in 1994, aims at straightening internal consolidation among the nations in and
around the Indochinese peninsula,

Basic Concept of the Project '

At present there is no bridgé adross the Mekong river to connect the east and west sides of
the Kingdom of Cambodia. The Government of Cambodia that intends to reconstruct the
nalional_econ.omy, eagerly expects an early implementation of the Mekong bridge because

of its impetus on the country's economic conditions. Cambodian, howaver, is being faced

with a difficult situation for the realization of the bridge by hersell, due to financial constraints

of the public sector. .
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2.3.1

Uinder these circumstances, the Government of Cambodia requested the Government of
Japan to implement a teasrblllty study on the Mekong bridge. In response to this request -
the Japan International Cooperation Agency (JICA) conducted an mvestigatlon for selection

of the optimum location and a teasibility study of the Mekong bridge from 1995 to 1996. As '
a result, it was concluded that the bridge route linking the existing Route 7 in nearby

; Kompong Cham city has an advantage over.other comparatwe routes in economrc and

technical terms. The government ot Cambodia then requested Japan's Grant Aid to
impiement the above mentioned Kompong Cham route and JICA has conducted thls basic
deStgn study

. The scope of the basic demgn study and such features as Iocatlon aiignment and type of

bridge and span division are the same as those proposed in the feasibility study. In this
basic design study, however, the following have been studied in order to |dentity the

wabillty of the Proieot under Japan S Grant Aid:

1) Reoommendanon of a more economioai structure for conneotion between the
superstructure and the substructure of the main bndge

. 2) Ftecons;deratlon of the reqmred bndge width to be conforming to the road width of

the Asian Highway as proposed by the Government ot Cambodia.

.3 Examination of the Iife load applied in bridge design. |

4) Reflection'of actual vehicle Ioad and crowd ioad in bridge'design.

5) Comparrson of multi column prle toundatlon and steei pipe shest cersson for seleetrng
the suiiable type of substruciure for the Project bridge.

) 'Stud'y of the substructure from the viewpoint of magnitude of score.

7). Study of the location of the pile cap (pier footing).
8) Vaiidity of s'uppiying' courttries means of proourement and prices '

A bridge plan has been worked out iollowrng th:s hastc desrgn study wrth a view of
contributing to the economic reconstruction of Cambodia and to realize an international
trunk road Iinklng the southern and northern areas of the Indochinese peninsula.

Basic Design

: Desngn Concept

(1) Naturai Condmon '

1) Pianned Water Level

~ The high and_low walter level have been determined on the basis of _obs.enred records
at gauge station, taking account of their return periods, and the bridge and related



road plan toge:her with the consiruction plan have been des:gned accordmg to the
said water 1eve|s

There are iive gauge stations in Cambodia: Karatie, Kompong Cham, Phnom Penh
(bne is on the Mekong River and the others are on the Bassac River) and Neak
Loeung. The h|ghest and lowest water level ever observed at four gauge stations are
presented in Table 2.1, and maximum and mmimum discharge are shown in Figure

2.1,
Table 2.1
: © Maximum - © Minimum
Station Gauge Height (m)  Elevation (EL.m) _Gauge Height (m) Elevation (EL. M)
Kralie - - 23.02 (1984) 21.94 4.67 {1960) 3.59
Kompong Cham 16.11 (1996) 14.89 1.74 {1963) 0.81
Phnom Penh .~ 11.08 (1961) 210,00 1.22 (1960) : 0.14
Neak Loeung - 7.93 (1966) 7.60 - -
Source: . National Mekong Committee, Meteorology and Hydrology Depar‘tmeni of Ministry of
Agriculture
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| -Figﬁre 21 Waiér 'L'evel Hydragraph's in 1994
: _Anaiytical results of high and low waler levels at the proposed bridge route are

L presented in Table 2.2, in consuderation of the retum per:od based on observed
' datum at Kompong Cham gauge station.
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Table 2.2 ~ Probable ngh and Low Wataer Levels at the Propsed Site

Water Level Return Period fyear) S
S 2 5. .10 . .25 - 50 - 100
CHWL. 13.76 © 14.44 - 1477 .- 1510 - 15.30  15.47

LWL 0.98 0.82° 073 - 0.86 . .

Referring above results, height of high water level is adopted as 15.47 m

correSponding to 100 year return period with consideration of the life of bridge and
~ that of low water level is set as 0.82m to 5 year return penod in canmdermg
~ construction penod These water level is reflected to demgn works

2) Score_

A structure in river preventing from river flow is generally éubjedted to be éxéaﬁétéd at
a portion of its downstream direction. This phenomena is called as score. Whiie
several empirical formulas in which quantily of dlscharge depth of nver bed and
veiocity of river ﬂow are proposed to estimate a depth of score, overall understandmg
of river and focal comprehensuon around marked point are requested to grasp the
magnitude of score. Accordingly overall understandmg of Mekong River is followed
to use Hiooding photograph map in flooding period photographed from earth satellite.

In addition in order to catch local situation on score, sedimentary condition on the river
bed near the proposed bridge route is inveétigated together with the results of
bathymetric survey conducted in the Feasibility Study. It is judged that the degree of
sedimentation on the river bed at the proposed 1_iné tends to increase. Furthermore,
old ferry piers at the Kompong Cham side on rote 7, which is located at about one
kilometer downstream and was constructed apprommately 40 years ago is not in use
due to the sedimented soil. Judglng from this fact, river bed condition with respect to
- sedimentation is considered o have a tendency to develop alluvium.

(@) .Somal Condition

While major religidn in Cambodia is Buddhism, Cham tribe who are minor péop!e and believe
Islam, are scattered around Kompong Cham However, no d|spute will not occur for this
reason.

As for currency in Cambodia, country currency is riei but US$ is also avallabte Exchange'
ratio between riel and US$ come to setiie down recent year. -

Although a lot of mines and unexploded ordmances are lain under ground owmg to
unfortunate inner war, no information about ex:stence of these dangerous matenais is
obtained so far. Research for these materials by Cambodian Side however, is requested
before the commencement of construction works and it is necessary for Gambodlan side 1o
underiake removal of mines and ordinances lf ihese matsrials are found after research -
works. ' ' ' '



{3}  Circumstances of Construction Conditions

The construction sector has been currentiy expanding steadily due to UNTAC, successive

UN agencies and bilateral donors.  Since the departure of UNTAC, aid programs continue to

contribute to solid growth in construction sector. Based on these circumstances, many local

contractors are established in Phnom Penh, but, the levels of construction practice as for

large bridge construction are not refatively high. On the other hand, main local contractors

" have been posmvely jointing to the Iarge ald project as a sub- -contractor and i lmprovmg their
level of constructlon praciice. :

As for as the Mekong bridge construction is concerned, experienced bridge workers of the
presiressed concrete bridge are necessary to recruit in the neighbor countries.

Local materials such as concrete and asphalt aggregate, sand, borrow bit (embankment
material) and wood can be obtained in the vicinity of the project site. Al the taxes of
imported materials and equipment used in the aid project are excepled. However, materials
procured in Cambodia include the taxes imposed by the Government.

{(4)  Applicability of Local Contractor

Local contractors, who has been improving capabiiity to construct highways and building in
aid project, should be participated in the proje'ct as sub-contractors of Japanese
~ construction firm. It is important that technology of PC bridge construction transfer to
Cambedian contractor through joint cooperation between both countries.

(5)  Capability of Executing Agency for Méintenan_ce and Operational Works

The Minisiry of Public Works and Transport is responsible for maintenance and operational
works on road and bridge facilities, but they could not execute these works periodically to
their satisfaction due to the shortage of budge and engineers. Accordingly, it is necessary
for MPWT 1o intend to increase iis capability for these works in line with expansion of
infrastructures.

Ovérloading vehicles run throughout Cambodia, and transporting timber and construction
materials. It is judged that these vehicles are causing damage on bridge structures and
~ pavement of roads. Though traffic control on overloaded vehicles are conducted by officials
of M!mstry of Interior at present, officials of Ministry of Public Works and Transport in which
welght meastre eqmpment are not available are not engaging this control sumultaneously

It is expected fhat new organization dealing with maintenance works on road and bridge
periodically is established with sufficient budget and law on road traffic is developed to keep
infrastructures of road traific in good condition. At the same time it is important to educate
young engmeers with taechnical transfer of malntenance works during censtruction stage
~ through on-the-job training.
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{6) Construction Sche_dule

Construction schedule is planned to adopt the appropriate construction methods for coping
- with variation between the highest and |owest water leve|, taking into account the conditions -
of construction projects in Cambodla

Constructron works are devided inta four (4) flscal years The tlrst year is for preparatory and
temporary works, The second and third year are for main works of main and approach

bridges and apporach roads. The fourth year is for pavement and brrdge accessories works.
Works in each phase are as follows ; :

: The. first year
Mobil.izatiqn
Preparatory and temporary works
A parl of sutastructue
The second year
Appruacﬁ .b'ridge' (Ko_mpung Cham side)
'Foundation, subétructure _
M.ain ttridge

- Pier No.s - Foundation, substructure, superstructure
- PierNo.13  Foundation, substructure, superstructure

Approach bridge (Tonle Beth sidé) |
Foundation, substructure
Approach Road

Embankmertt (Kompung Cham side)
Embankment (Tonle Beth side)

The third year
'Abpro'actt bridge (Kurnpung Chsm 'sid.e)
Fablication, erection
- Main bridge

Pier No.7 Foundat:on substructure superstructure'
- PierNo.g Foundatron substructure superstructure



2.3.2

- Pier Nb._Q Foundation, substructure, superstruciure
- Pier No.10  Foundation, substructure
- Pier No.11  Foundation, substructure
- Pier No.12  Foundation, substructure

Approach bridge (Tonle Beth side)
. _ Fablication
Approach road

- Embankment (Kompong Cham sidg)
Related struciures

The fourth year

Main bridge |
- Pier No.10  Superstructure
- Pier No.11 . Superstructure
"~ Pler No.12 = Superstructure

Appreach bridge (Tonle Beth side)
- Erection

Approéch road

- . Embankment (Tonle Beth side}
Pavement

Bridge accessaries
Basic Design

{1)  Whole Plan

The scope of Project corresponds 1o that of the finally selected route at Kompong Cham
which was studied in the Feasibility Study on Construction of Mekong Bridge in the
Kingdom of Cambeodia in 1995 and 1996 conducted by Japan international Cooperation
Agency. This route originates at roundabout on route 7 in Kompang Cham city. After
passing through bank portion with reté\ining wall and approach bridge in west side of
Mekong River, the proposed route crosses over Mekong River nearly at right angles

~ through main bridge to the east side of river and connects to existing route 7 through
* approach bridge and bank porlion extended to approximate 2 km length.

Outline of planed facility is as follows:

"Total length of bridge -~ 1,360m



Main Bridge - © 80M+7@120m+80m=1,000m

Approach Bridge Kompong Cham side 5@40m=200m
_ ' east side of Mekong River 4@40m=160m
Related Road Kompong Cham side 256m

east side of Mekong River 1,981m

Type of bridge for main bridge and approach bridgé are presented bellow:

Superstructure  Main Bridge

prestressed con'c:r.ete 9 span continuous
box girder {3 span rigid frame in center)
80m+7@120m+80m-1,000m

Approach Bridge Kompong prestressed concrete 5 span commuous

Cham side .

east side of Mekong River

Substructure Inverse Type abutment

- T type column pier
Box type pier
Foundation Main Bridge
Approach Bridge

Applied Design  Bridge Design
Criteria

Pavement Design

{2}  Plan of Facility

1} Width
a) Bridge

Total Width

Carriage Width (2 lane)
Motorcycle Width (both side)
Pedestrian Walk (both side)
Width of Curve

connecting girder
5@40m=200m

prestressed concrete 3 span confinuous
connecting girder
4@40m=160m

2 sel

9 set

8set
- Castin place RC pile @ 2.0m
+ Cast in place RC pile & 1.0m

- Japan Road Association Design Cnteria
for Road Bridge

Japan Road Association Asphait
Concrets Desngn

122 m
7.00 m
1.50 m
090 m
0.20m



12,200

200 900 1,500 ~ 7,000 - 1,500 900 2D0
Pedestrain Motorcycle Carriageway '
walk way
|
|
|
b) Road

b-1} West side of Mekong River

Width between origin and beginning of approach bridge at west side of Mekong
River is same as that of bridge

b-2) East side of Mekong River

© Width between end of aipproabh b'ridge and step facility is same as that of bridgé
with pedestrian walk

E
- 600 900 1,500 . T .. 1,500,900 600,
|
|
{
|

——-“——"'——d'_"_‘v—-%___ . {m%

2.00 mlength  Mortar masonry
2.00 m pitch -



b-3) Proiection shoulder with gourd block is planned to the section bstween step

facility and 5m height of bank from existing ground level without pedestnan
walk,

L
1500 1,500 . 7,000 L 1,500 ; 1,500

;MQHEMBIODE/ Eﬂ\

2.00 m length  Mortar masonry

b-4) Protection shoulder with reduced width(1m) is planned to the _secﬁon where
bank height from existing ground level is less than 5 m without guard block.

k

1,000 1,500 7,000 ...1,500 1,000
1 _. : T T
|
|
]
|

- Horizontal and Longitudinal Alignment

Radius adopted to horizontai. alignment is 300m at KompOng Cham side and same
300m at the section of road at east side of Mekong Fhver then proposed route links to
ex&shng route 7 with radius of 250m. '

Longitudinal alignment is as follows “Starting origin with 0. 504% of grad;ent
proposed route is ascending to the center of brldged

Design Condition |

Applied Criteria

Bridge design criteria for road bridge of Japan Road Assaciation is applied to bridge
design in this Project after discussion with oﬁlmale of Mmistry of Public Werks and

- Transport.

With regard to width, that of Asian nghway pIanned by Cambodtan Govemment is
incorporated i in the Pro;ect for br:dge and road section.

W|dth of road is same as that of basm desngn on route 6 and 7 being conducted by
Japan international Cooperauon Agency :
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5)

7)

Geometrical Design

Design Spéed . 80 km/h

Maximum Longitudinal Gradient 4.00%
Minimum Radius of Curb. g 250 m
Minimum Length of Cube 0 119m
Minimum Longitudinal Radius 60 m
Cross Slope Bridge - 1.5%
Road 2.0% -

Navigational Clearance

' Height for horizdntal navigational c_leararice is éecﬁred by 15.0 m from high water level

at the center of river, that is the section between P9 and P10 pier, and width of
horizontal navigation is kept by 90m after discussion with Cambodian side.

Determination 'of Wat_er Leyel

High water level is deter mined by 15.10 m with consideration of 100 year retum
period and low water level is taken as 0.87m considering 5 year retumn period.
According to cbserved records at Kompong Cham gauge Statlon maximum discharge
shows 57,000 m3/sec marked in 1966. :

Application of Life Load

a) In design.ing floor and slab syste'rri, B load 6orresponded to a vehicle of 25 ton
in weight stipulated above mentioned Japanese design criteria is applied

b) A load corresponded to a vehicle of 20 ton in'weight is applied to design of main
girder

c) Co-loading. of life load and crowd load is not adopted.

Earthquake Load

" Horizontal earthquake is 60nsid_ered by'0.0_S.

Other Loads

4 Principal Loads
Following loads are considered as permanent loads

dead load
impact _
soil pressure
© water pressure
- :buoyant . :
'creep of concreie S
' shrm_kage of concrete

211



10)

11)

influence of concrete by temperature

b)  Secondary Loads

Following secondary loads are adopted to desngn bndge slructure in
combination with principal !oads :

wind foad
~ earthquake load

¢)  Special Loads

temporary load while constructlon _

_ Depth of Score
- Depth of score is considered to 5m in depth from existing river bed -
~ Range of Temperature

| Rénge of tempell_'ature is takeh by +10C for design of it bridge

Unit Weight of Materials

Unif volume of malerials adopted in following figure for | dead load.

reinforced concrete - 2,500 kg/m3
concrete S 2,350 kg/m3 -
prestressed concrete 2,500 kg/m3
asphalt concrete ' 2,300 kg/m3
steel 7,850 kg/m3

Strength of Materials

Concrete PC continuous box girder | 400 kgffem3
standard design sirength main girder -

PC connecting girder . 400 kgffem3

main girder S

substructure o 240 kgt/cm3
PC cable : 12T12.7(SWPR 7B) 190 kgf/mm2

- 1T21.8(SWPR19) - - - 185 kgfimm2

Reinforced steel bar corresponded o SD295A ' 3,000 kgf/cm3

Contents of Basic Design

Selection of Type of Supsrstructure

Selection of Type of Superstructure, Division of Span énd 'oth-ers

~ The type of superstructure has been determlned based on the cond|t|ons related to

the bridge site such as geographlcat and geologlcal condmons hngh water level and



required navigational clearance. It is judged that the type of supersiruoture selected
at the stage of feasibility study is appropriate in general, according to the resuit of this
basic design study. - The superstruciure examined in the feasibility study is
summarized in foliowing paragraph together with the results of this basic design
study. :

‘a)

Selection of Type of Bridge

Among conceivable types of bridge, the concrete type has adﬁantage over the
steel type from following aspects: minimization of construction cost, reduction -

of maintenance cost, technical transfer 1o skilled worker, and efficient use of

locally provided materials.

. Among several kinds of cbhcrete type bridge, wo types are adoptable in view

of the magnitude of this Project: ~one is prestressed concrete bridge with box
girder and the other is prestressed concrete extra- dosed type. After examining

“some selection criteria shown below, the PC box girder type is considered

superior to the other.

The main selection criteria aipplied are construction period, technical aspect,
actual experience of construction, maintenance requirement, construction
cost, foreign and local components in the construction cost, and technical

fransfer.

Determination of Span Division

A cost performance analysis based on the costs of superstructure,
substructure, approach bridge and related road, and considering eventual
technical constrains indicated that a 120 m span division anabies to minimize
the construction cost. Therefore, the PC 9 continuous box girder bridge type
with a 120 m span length is considsred most recommendable for the main
bridge. ' ' ' '

Basic Design Study

" The basic design study has examined the following aspeéts with regard to the
~ type of bridge and span division that were recommended in the feasibility study.

For the bridge recommended in the féasibility study, connection between the
pier and superstructure is rigid at all intermediate piers. For comparison,

" another struciural system in which movable shoes are installed at both two end
piers has been studied.- This type of structure allows bridge movement in its

axis direction at installed movable shoe. -

Another expectable effect of the above structure is the removal of
disptacement constrain at installed movable shoes in the direction of the bridge
axis, ‘which otherwise prevents movement due to shrinkage, creep and

" temperature; Due to this effect, the number of toundation piles can be reduced
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3200

because transmission of force induced in the superstructure is decreased.
_ Accordlng to the structural calcutation, the number of foundation piers tor this
newly proposed type is 106 nos. compared with 128 nos. for the type
proposed in the feasibility study.

From the above analysis, following effects are expected:
- reduction in construction cost

- easier r,onstrucuon of foundatlon pﬂes whlch is scheduled to be carried out _
. in the dry season. :

For the above reasons, the bridge structure with movable shoes installed at
both two end piers has been adopted in the basic design study w;thout
changlng the span length recommended in the feasibility study.

2) | Reéuus of Supersiructure Demgn
a) Height of the main bndge girder has been increased from 3. OOm to 6.00m,
Typlca! cross sections are presented as below
12200 =
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200,900 |, 5000 . 5000 900, 200
! o Asphalt Concrete Pavement '
| =70 mm
L 1.500% ‘@é‘.\e | 1.500% :
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\____ox}-._;____gfw
B
159, 2700 i 1000 . 4500 L1000, 2700 . jIs0
n 2850 R : 6500 : 2850



270

6000

L 10000 1100
200_ 900, ..5000 e 5000 1900, 200
' I Asphalt Concrete Pavement
' | t="70 mm
| 1.500% . 1.500%
) : . A s H . . o
e P e | SR
Lgr_d‘\“_‘_::___h _'___u.,s_‘.,__,g;::m:* /‘_’_j__
. : _ | & 100 :
i ' I
| . - ]
| = ! I
| N i |
1 =l ot | 1
o 91' : 1
R o l 1 o
%L :
| ‘-7_,,,*_\ : t
1 o | I
I S ! ]
I vy l 1
] 1
= A 300
] . ) S N o
\\_._@‘9;:-7._.,;.,”*@/
3 l
L1850 | 800] 1850
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b) . The approach bridge is designed as PC 'conn'ecting girder bridge with 4 main
girders (height of girder is 2.60 m)

) 12200
" - 10000 : : 1100
240 900 5000 5000 900, 200
Asphélt Congrete Pavemchl t = 70 mm
Reinforged Concrete Slab
t = 230 mm : i
e _ o)
. - }_._520% ‘ 2 A 1.500% o
- & : — |
s TN —

863 10707 865"

e

5
[

1225 ] 750] 2250 |750| ‘2250 |7sq 2250 |7b0i 1225

1600 | o 3@3000 = 9000 - |_1600
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Selection of Type for SubstrUc{ure'

Aiihough the bndge substructure as selected in the feasnblhty study, if has been
exammed again in the basic design study to adOpt the optimum type Two types of
substructure, multi- column pile foundation and steei pile sheet caisson were
compared. As a result, the former type was adopted as recommended in the
feambtlny study, ior the following reasons:

a)

Multi-column pite foundation

The Multi-column pile foundation construction method is as follows: The pile
head portion is dug by excavation machine and concrete is placed after
removing excavaled soil and installing reinforcement bars for the pile.
Depending on the way of soil excavation, this method is classified into reverse

_circulation method or benote method. The former that was adopted in the

feasibility study is in general advantageous for construction in water.

This méihbd has the following features:

almost no coftering eciﬁipmént ié required;

- dynamic m;'ater pressurg ﬁaused by current water is éma!i due to multi-piling;
- cons_trucﬁon p:eriod is longer than that of steel pipe sheet Caisson..

Steel Pile Sheet Céisson ' |

After the area to be excavated is coffered with steel sheets or sieel pipes,
excavation is executed in dry condition in the wake of removal of water within

the colfer dam. After placing pile, this temporary coﬂermg facmty is connected
to the pier structure

This method has the following features:

- Reliability of the substructure is high because excavation and construction of
the pier is done in dry condition.

- As the substructure is constructed from the river bed in'dry condition,

connecting body between the pile and pier such as plle cap in multi column
pile foundation is not requlred

- In order to ensure construction w_orks'in dry condition, connection between
the steel shest or steel pipe is per_feclly sealed. Consequently, accuracy of
construction works is required to be high.

- If this method id applied in Mekong River site, the steei plpe sheet caisson

should be completed wnhln lhe dry season.

- 'Tq secure the coffer dam, a lot of temporary steel_ materials are required.
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Atter completing the pier, stee! sheets or steel pipes should be cut out by
very sophisticated technology. '

- As the body of the substru_b,ture in water needs a considerable size, issue on
score expands. S '

Judgirig from features of the multi-column pile foundation and the steel sheet
caisson, former type has advantage over the other, considering the conditions
of the Mekong River site.

Foundation Type

Multi Column Pile Foundation Steel Pipe Sheet Caisson

|
Configuration of Foundation l -
| RN
I HuR
f7 x4 i ] [
!
] i

(Cast-in-place R.C. Pile)

[}

il

RCD Pile

" Principal Materials of
Foundation '

Concrete, Reinforcing Bar, and
Steel Casing Pipe

Steel Pipe, Concrete,
Reinforcing Bar

Procurement of Materials

" and Equipment and
Transportation

Steel casing pipes are imported.

Self-elevated platform (SEP)
and large capacity crane are
required, e

Large capacity pile driver is
required.

Construc-
tion
Aspect

Applicable span

80 ~250m

up to 150 m

Construction
Method

Steel casing pipes are driven by
vibro-hammer. Bore holes are
rmade by using reverse-
circulation drill. Concrete is
placed up to top of a casing
pipe. Pile cap is supported on
the multi-column.

Driving steel pipe sheet pite with
both functions of foundation
and coffer dam. After dried up in
the caissan, pile cap is
connected o steel pipes with re-
bar. Steel pipes are cut at top of
the pile cap.

Difficult points of

Scouring depth is large.

Connection method between

Construction - Protection work is necessary. steal pipe piles and pile cap is
: o S not reliable

Construction 6 months/pier 5 ~ 6 months

Period S ' ‘ '

Construction Cost | 1.00 1.20

{Radioc}) .




4)

2

Application of geological survey to basic design -

Geological survey on the probosed route was conducted at five locations in the
teasibility study but the resulis of geological survey at three locations executed in May
1996 ware not taken into consideration. In this basic design study, the results of
these three geological survey are incorporated in designing the substructure. _

'Resulis of Subsiructure De'sign
a  Main Bridge
Typical crés_s sections of the substructure are pifesenféd betow for piers with
movable shoes and piers connected rigidly to the superstructure.
Pier with movable shoes ~ Pier rigidly connected to éuperstructure
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Design of Related Read

6)

Tipical cross-section is shown below:
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AL VIEW OF MEKONG RIVER BRIDGE

GENER

SIDE ELEVATION scate 1:1000
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3.1

IMPLEMENTATON PLAN

" Implementaton Plan

The_'ééehcy that executes this project on behalf of the K_ingdom of Cambodia is the Ministry

of Public Works and Transport (MPWT) whose responsibility is_'t_o manage, supervise and
maintain the project. The MPWT will aisb engage -in the coordination, adjusiment,
preparation, etc. of the matters on grant aid and technical cooperations agreed between two

~ countries, Cambodia and Japanese Governments.

 The Conéuliant will involve in the_foltoWing services as the Engineer on behalf of the
- Kingdom of Cambodia;

e Detailed Engmeenng Desngn
+ Preparation of Bids and Tender Documents
. Constructton Superwsmn

Japanese _comrac_tor selected by open tender according to the grant aid system of the
Japanese Government must undertake the construction works effectively and ‘appropriately
in accordance with the program and schedule of works, identlfymg materials and equlpment
to be procured. :

. The contractor shall maintain the works dur;ng construction and until lhe project is accepted.

|

This maintenance shall constitute effective and continuous works prosecuted day by day,

_with required equlpmem and force to the end that structures and roadway are kept in

sattsfactory condition at all time. The contractor musi tully understand the grant aid system
and pay atteniion to comp!ete the works within the prescrsbed constructnon period.

'lmp!ementatron Concept

The fo!lowmg planmng condiiions have béen considered due to the fact that the project will
be executed under severe river conditions: River width of 1.0 km, water depth of 16 m in

o dry season and water level diﬂerence of 14.3 m between the dry and rainy $easons.

i) _ Constructlon shall be commanced in October of the first dry season cons;dermg that
at least two plers wm be constructed in the rlver

2) =The piers in the river and approach roads_ will be constructed in the dry season, and
the bridge supersiructure of bridge throughout the year.

©3)  Construction WO.rks in the river will be carried out by floating construction plant or ships

{selt-elevating platform, concrete mixing plant on barge, barges and iug boat)

4) C.ons'lr'uction equipment wifl be procuréd from nieighb_oring. countries except special
bridge erection équipment which will be imported imm Japan.

B). :._Construcnon maienals wsll be procured in Camboma and irom neighbormg counmes
R except specna| bndge maienals which will be ;mported from Japan
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6) Operators ot targe cranes, drilling equipmérit of casi-in- -place ‘RC piles and-
prestressmg equapmem of PC cable will be recuited from neighbormg countries

' 7) _The prolect works will be carned out w:th due attentlon to the enwronmeni and

) ecology near the site.

: Implementatlon Condmons

Considerations for construction are as follows :

(1} The labor laws and traditionai customs

In Cambodia, no such codes as Japan's Labor Lows exists. However, the cbnrractor shall
effect adequate labor and safety conditions and controls of employmeni practices, and

prevent conflicts with local laborers by respectmg the govemmg labor laws and tradmonal
customs in Cambodia.

TYpicai working hours in Cambodia are 8:00 to 17:00 with 2 hours for lunch time.

_Consequentiy, the actual workmg day consists of 7 hours, They have spemal hohdays on

thelr own tradltlonal customs.

' {2) Condition of transport and customs clearance

. The assistance of Cambodia Port Authority is particularly indispensab!e for cargo discharge

and customs clearance which infliences the commencement of the pro;ect

Construcnon matenafs and equapment to be rmponed pmcured and transported from

Thailand are loaded and unioaded at the Kampong Soam Porl i in Sihanoukville. Access
roads from the port to the site are available for National nghway No.4, No.6 and No.7 on the
inland transportation of 350km in total distance. :

On the oiher hand, construction materials and equipmem to be imponed'and' procured from

“Japan are transported to Phnom Penh Port as the international port of Cambodia on

Mekang River transversing Viet Nam. Access roads from the port to the site are available for
National Highway No.6 and No.7 on an infand transportation of 120km in total distance.
Further, an inland water transportation of Mekong River is also available on the construction
site in case temporary quays is construcled for loading and unloadmg directly at the sile.

This distance of inland waler transport is 85km long by uqmg boats and barges.

Concerniing malterials and equipment Suppiied from Japan, a minimum of three weeks will be |
necessary to have them packed, transported cleared through customs and brought to the
site. .

(3) Environmenial constraints during construction

most major construction projects impos’e'quite significant terﬁpo_rary. hazards to the

environment. The typical impacts caused by construction projects during the construction

stage are descnbed beiow A partlcular consrde:auon of these impacis is requrred

1) Nmse and vnbration _
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D'uring the construction stage, the operation of construction equipment causes noise
and vibration. N_oise and vibration affect facilities requiring particuiar tranguillity, such

- as hQSpitais and schools.

Construotron equrpment such as dresel pile hammer and COMPressor cause noise
nuisance at level of 80 - 100 dB within a i0m radius and 70 dB within a 30 m radius.
Vibro- hammers and bulldozers demolrtron of exsstrng road structures cause vibration
nuisance at lsvels of 60 - 70 dB in the surroundrng area.

Such noise and vibration nuisance cause environmental impacts during foundation
construction works. In this Project, however; the fouridetion'type consisting of built
up cast-in-place concrete piles installed by means of reverse circulation drilling
method is adopted which does not cause noise and vibration nuisance. The maost
suitable construction 'methods_ in _implementatior_i of the Project are adopted so as not
to affect residences in and around the proposed bridge site.

Water poliution and soil contamination

During construction, water pollution and soil contamination caused by rainwater
running off road surfaces, effiluent generated from roadside areas and soil erosion
resulting from banking and ground are to be considered.

It should be noted that the contractors shall make efforts to construct the slope
protec:ron for banking and to clear the construction sites, so as nol cause water
pollution, erosion and srltdjron in the Mekong River.

Hesetllement issue
Hesettlement and land acquisit‘ror_r issues are the obligation of the Government of

Cambodia. Resetflement is a very important issue that shall be settied properly and
timely for smaoth and successful execution and completion of the Project.

. People living in the project site should be relocated due to land acquisition for

execution of the Project. Loss of livelihood of inhabitants, difficulty in social and
cultural adaption to the resettlement area may occur. The Government of Cambaodia is

- expected to take necessary measures to achieve adequate resettlement.

Clearance of unexploded ordnance

The approach bridges and roads on the east bank of the River might have been
former battle fields for thirty years itis Lrnlikely that all the unexploded ordnance have
ever been totally cleared 50 o!earrng is one of the first tasks of the Froject. The
exeoutlng agency of Cambodia shal! request CMAC, etc. to carryout an investigation

'of unexploded ordnance asa preparatory work on the proposed route.

I there isa srgnrhcam problem thrs poees a more srgnrircant probtem for this Prorect
" The Government of Cambodia shall carry-out field mvestrgatrons and clearance of
B unexploded ordnance in the area before the mgnrng of the Exchange of Notes on the

" construction works



3.1.3 Seope of Works

The responsibifities of works for which the Japanese Govemment and the Cambodla
Government w;ll be allocated are as follows ;

('1) Works and fac&lttles 1o be prowded by Japanese Government
1. Construction of the bridge and approach roads
2. Bridge and approach road accessories
- ".Lighting |
- Dralnage system

- Guard rails, expansion joints, beanng
-~ Farm crossing such as box culvert

3. Facilities to be used' during the work

- . Roadstobe used dunng the work
- Provisional landing stage to be used durlng the work

4. Others

- Transpoﬂatlon of constructlon matenals and equlpment from Japan and the
third country to Cambodia
- Consulting and engineering services

{2) Works and iaciiitieé. to be provided by Cambaodia Governme:ni
1., Acquisition and reclémation ;)f land | |
2. #ieid investigations and cleamce of :uhekpki)ded ordnance
3. Péwer distribution lines for the work
4. Main 'wat_er.pfpe leading to the sife |
5. .' Hewiring of telephone lines .

§. Traffic safety signs, marks, etc.
3.1.4 Consultant Supervision -
(1)l Cénsu?téng Services Schedule |
The pfoject vﬁﬁ commence éffef 's'igning an Exchah'é'e“c.)f.Ndiés pertairﬁng to anginéering
services between the Governments of Japan and Cambodla The delailed design and

construction supervision contracts will be concluded between the Ministry of Public Works

.and Transport and the Japanese Consultant who will provide the {ollowing services wnhm
the limits of the grant aid.

3-4
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3)

1)

 Detailed Design Phase

The Consuitant shall carry out the detal!ed engmeeflng designs of bridge and
approach roads in compliance with specnftcatlons and concepts of the basic designs.

- Criteria and standards

- Design repons

- Drawings

- Quantity and cost esnrnates

-, Proposal of construction execution
- Tender and relevant documents

Pre-Construction Phase

The MPWT shall select Japanese contractor to implement the project through an

open tender. The Gonsuitant shall assist the MPWT on the following tasks ;

- Bid announcement
- Prequalification of contractors
- Pre-bid conference and site inspection
- Bids and award of contract
- Coniract negotiation

Construction Supervision Phase

The engineerihg services for construction supervision will begin after issuance of the
Notice to Proceed to the Consultant by the MPWT,

The Consultant shall perform his duties in accordance with acceptable criteria and
standards applicable to construction works and shall exercise the powers vested in
him as the Engineer under the Government's contract with the contractors awarded.

The Consultant in hig capacity as the Engineer shall report directly to the MPWT
concerned which will coordinate all works in connection with JICA financed highway
projects and will issue from time to time guidelines for the purpose of establishing
uniformity in the administrative as well as the technical working procedures.

Organization of Implementation

Organization for detailed design

In the preparation of the detailed design mciudmg the tender documents, Japanese
staff of the following expertises are needed

- Team Leader :
- Bridge Superstructure Engineer
- Bridge Substructure Engineer
- Foundation Engineer_
- Road Enginner
- Constructien Planner/Cost Esilmator

3-5
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1)

Organization for construction supervision

With reference to the constfucﬁon _orgar@izatidn' during the construction period,
Japanese supervisory engineers for main portion of construction works are as follows;

Team Leader

- - Bridge Superstructure Engineer
Bridge Substructure Engineer

- Road Engineer

Construction Implementation Plan

Temporary work

" {a)  Construction yards

Coristruction yards of 43,800m2 will be reciaimed and composed of three yards
{Refer to Figure 3.1) along/adjacent to the proposed route as follows;
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YardA : 8,800m2 (in a land of warehouses on the proposed route of
Kompong Cham side) -

YardB @ 15, ()O(}m2 {in a nvers:de ola rlght dlke facmg Kompong Cham)
YardC : 20, (JOOm2 (ina Iandsude of left d|ke adjacent to the route)

It is planned to reclaim Yard B and C by f:iirng up to the top efevation af 15 5m
more than H.W.L. during flood perlod and 1o connect a site with a yard by an
40cess road

A site of_fice, warehouses, materials and eQuipment stofege houses, oroshing
and asphalt plams, etc. will be built in the yards to' serve as work bases.

- The sfope of the embanked and fiﬂed up yards wm be protected from erosion

and scour in a rainy season with a concrete slope protection work, and the yards

~ will be surrounded by a barbed wire fence to prevent thefis of lhe matena!s and
equupment transported to the yards

Power distribution to the work sites
' Eieofréc poWer used in the work is provided with generator due fo stable supply. -
Waler distribution to the work sites

Drinking water is obtained from new well and is distributed thfough instalied
water 1abs of 50 mm in diameter to where necessary. For mixing and curing
concrete to be used in construction work, water from the river will be used.

Construction of substructure

The construction plan of substructures for the Mekong Bridge is based on the
following conditions ; .

The foundations be constructed in the 6 months (January to June) during the dry
season.

The variation between the highest (+15. 10m) and lowest (+0 82m) water lavel is

_ 14 3m at the site.

@)

The scouring depth from !_he river bed is estimated at 5m.

The foundation works sh.ould be completed wifhin 2.dry' seasons. However,
some parts of pier is to be constructed in the third dry season.

Subsiructure of main bn'dge

Selt Elevatmg Platform (SEP) is installed ai downstream side of piers surh as
"P7, P8, P9, P10 and P11 Foundauons are construoted by this SEP is



(b)

©

dismantled lmmedlately after completion of foundatron Construction

procedure as follows:

. Self Elevaling Plaﬂorm is set at the exact position.
+  Steel pipe plEes are driven by vibro hammer through guide frame attached
1o SEP

Two (2) seif elevatlng platforms are installed to buiid up substructures for the
main bndge

For construotmg foundalron of P6 and P? scaﬁo!d made of H shape steel is
erected at each pier of downstream side and then are constructed fro this
scaffold. : '

Crawler cranes and vibro hammers are used to erect the landing stages. H-
shaped steel-used for the landing stages is brought from the third country such

as Tharland and sent back rmmedrately aﬂer completlon of the work.

_ The third country's workers such from neighboring countries assign to the key

jobs (crawler crane drivers, scaffolding men and other operator) for such works
as p:ltng by means of vibro hammers. Local workers are assrgned to the auxiliary
works '

Coffering for the approach bridges

A single coffering is built at P5 and P14 using steel sheet piles when cutiing-off
water due to the river's water level and retaining due to the depth of excavation

- floor. At A1, P1, P2, P3, P4, P15, P16, P17 and A2, coffermg works are not

necessary tor constructing each foundations.

Steel sheet prles are placed using crawter cranes and vibro hammers. Steel
- sheer piles are procured from the third country, basically such as Thailand, and

sent back immediately after completion of the work. The third country's workers
are assigned the above operaiors.

Piling of caot~in—place conCrete piles

Cast ir- place concrete plies are pt!ed by means of the reverse circulation drilling

. method which proves to be very economrcal

in the ma‘m bridge, boreholes having the 2.0m diameters are made in the steel

- pipe piles and drilled down to weathered rack to form a socket length up to 2.5
N times the pile diameter. After slime at the borehole tip is removed, the required
- concrete volume for one pile is placed with tremie pipes by the large capacity of

- oon_crete'batohing'plant. Sedimentation tank barge is installed on the barge.
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The concrete piling works are carned out fram concrele mixer shrp w:th pump.
Since the ground subject to drilling is formed by sand layers, collapse of the
holed walls must be prevented by using soil agents.

- Crane operators; reverse operators and workers play the main roles in this work,

and it is the personnel dispatched from the third country, basically from
Thailand, who undertake these assngnments Local workers are hired for the

. reinforcement work and concrete placement

'!n the approach bridges, looreholes hawng the 1. Om drameter are drllled down

to the beanng stratum without landing stages

lvootlng and body of pler and abutmeni

Casl-rn-plaoe concrete piles are jointed with 'e pile cap.

Local wooden forms are procured for lhe structurel members Reinforcing bar
conforms to Class 30 of JIS G31 120r equwalent Concrete for the main bridge
and approach bridge is procured at concrete mixer barge and concrete is placed
by pump through distribution pipe.

Formworks,_ reinforcing arrangenienl works, and concrete works for footings
and bodies of piers and abutments are performed by iocal labors.

3)  Construction of superstructure

@

Superslruclure construction method of the main bridge

Girders of the main bridge are consiructed by means of the cantilever
consiruction method with Vorbau Wagen.  The 'cantilever spans are
presiressed using the Freyssinet Melhod The oonslruchon procedure of the
main bndge are as fellows '

Top portions of the pier, called the pier top, are concreted on blacket staging
which are anchored to pier. It can be used as the starting platform for the
traveling wagons. Two traveling wagons are placed side by side on the top of
pier, then forming, reinforcing bar installation, and concreting are performed on
the first black of the box grrder After the grrder is prestressed this wagon
travels to the end of the girder and the other wagon IS set up on lhe other side
o repeal the same procedure

After lmrshmg one blook of the box glrder on each s:de ol a pier, subsequent
blocks are alternately consiruoted on eaoh ‘side usrng the Cantilever Method
wrth the traveling wagons Techmoal controi is taken so that loads do not create

an excesswe unbalanced moment on the p:er The end of the cantilever

g:rders at abutments are constructed using post shoring, staging and
scaffoldrng, and is connected with the cantllever girder by presiressing. The
end of the cantilever girders at the center of each span are ronnected with a
key segment using a suspended shoring sys:em

- 3-10
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- (d)

(@)

{f)

Deflection of the'canﬁfever bridge is controlled during the construction period

~ taking into consideration both elastic and plastic deformation.

: Glrder is tc be ccnslructed cf 2x19 blccks rangmg from 2.0m 1o 3.45m and

3.0m biock at the bndge center.

Formwork -

- Stest fcrf_n is used for outer face and waiercroci p!ywcod form for inner face of
. the PC box girders for the main bridge. Steel form is prepared 3 sets as well as a

number of sets of a traveling wagon. 3 times of re-use are expected for wooden

form.

Skilled carpenters from the ne:ghbcnng country are employed to give spema!
training to the local labor,

' Reinfcrcing bar work

- Heinforcing bars fabrlcated in the construction yard are transported to the site
' 'and pos;tloned in place usmg truck crane.

- The work is done by local labor under the supervision of Skllled workmen from
the neighboring country such as Thailand.

Arrangement of prestressing cables

Pre-fabricated prestressing cables are placed by crane. Sheaths and
anchorages for the post-tensioning method are arranged so as to satisfy the
construction accuracy and fixed so t1ghtly as not to move during placement of

- concrete. High experience is requn’ed for placing, tensioning, grouting of the

prestressing steel and Vorbau Wagen for erection of the main bridge girders.

Concrete placement

- Concrele is rixed by concrete mixer barge and transported by concrete puimp.

Water-reducing agent / plasticizer is used to low water-cement ratio together

: wnh air entramlng agent to malntaln wcrkablhty of concrete respectlvely

tnircducmg of 1en3|0nmg and groutmg

Compresswe sireng‘th of ccncreie at stage of the prestressmg shall be more

‘than 1.7 times the mammum compressive stress generated immediately after

prestressmg Concrele around anchorage zones shall have enough

co_mpre_sswe strength to resast beanng stress coused by anchorage.

Before the mjectlon of the grout the msude of theaths generaily is flushed to
ensure that theaths are thorcughly wetted -

3-11
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- The grout shalt slowly be injected by a grouting pump imnﬁediately after mixing.
- The grouting pump have capability to inject the grout without intermixing the air.

() Girder construction method of the approach bridge

The girder type is a prestressed concrete composrte I sectlon connecting girder
with spans up to 40m as the most approprrate and economical girder length.
The PC I-girder is hoisted and positioned in place with 2 crawler cranes.

C_onstrr.ict_ion reason for adopting continuity with connecting girders is the
reduction of the maintenance costs associated with bridge deck joints and deck
drainage onto the substructure. Continuity also improves the appearance and
drwlng quahty for users.

* Approach roads

The embankment is left for considerable duration as a surcharge for accelerating

settlement due to conso!rda‘tron of the exrs’ung ground tayers

‘70cm thick of sand mat is placed on the roadr area of the proposed west and east

approach roads before starting fill works in order to improve existing ground and
obtain higher trafficability for construction machinery and equipment.

Replacement of ferry gh_ai :

Ferry ghat at the side of Kompon.g Cham is located directly'under the centerline of the
proposed bridge. Aocordrngly, itis necessary to replace |t to the downstream side for

. keepmg safetly of construction works and ferry operatrons

- ltwas agreed belween MPWT and the study team that new terry site is !ocated tothe
_ downstream srde of about 100m far from the centetline of the proposed route.

Procurement Flan_

(y

Construction Materials

Concrete aggregate and sand, crushed stone for pavement and wood are available in
Cambodia. However, other constructron materials except PC anchorage, labor shoes
expansron joints, which are imported from Japan, are recommend to be procured in the
neighboring countries. Ready mixed concrete and asphalt compound are not procured
near construciion site, these materials are produced in the site.

q)

Concrete aggregate : Rrver grdvei excavated near Kratre in dry season and
fransported by barges :
Sand - . ¢ River sand excavaied from sand bar downstream of the
S : . - construction site.
- Asphalt aggregate  : = Crushed stone produced in Iocal crushrng plants along
. . Route 7
Wood - 7 'Timber - ¢

The procuremenr counmes of construction ‘materials Is shown in Table 3. 1



Table 3.1 Procurement for Major Construction Material

. ltem . Procuredin . Procured in Procured in
Co : Cambodia Third Country Japan

O

Cement
Reinforcing bar
Shaped Steel
PC Strand _
. PCBar = - : ' O
PC Anchorage ' ' : O
" PC Sheath '
Straight Asphalt
Concrete Admixture
Expansion Joint ' - O
Rubber Shoes - O
Waterproof plywood ' '
Lighting Poles
Handrail
Crushed Stone
Sand and Gravel
Wood _
Materials tor Scaffolding ' O
Qil ke :

000

00

O

o0

C OO0

(2) . Construction Equipment

Rental company for construction equipment is not now founded in Cambodia. However,
some of equipmént, which belong 1o the local contractors, are recormend to be procured.
The heavy equipment to be used for bridge construction are mostly procured in Thaitand
and Singapore and Japan. As for construction squinment, the procurement is shown in
Table 3.2. '



Tabie 3.2

Pracurement for Major Construction Equipmenf

Procured in

ltem _ Specification . Procured in Procured in
= Cambodia Third Country Japan
Bulldozer 21t O :
Bulldozer 151 o -
Wheel Loader 1.4m3 O
Dump Truck 11t O
Back Hoe 0.6 m3 O
Vibrating Roller 3-41 o
Road Roller 101 O
Tire Roller 10t O
Motor Grader - 31m O
Asphatt Finisher 35m Ke!
~ Asphalt Distributor 4,000 Jit O
-~ Crawler Crane 50t O
Crawler Crane 100 ¢ O
Crawler Crane - 150t Q
Truck Crane 251 O
Truck Mixer 5m3 -0
Trailer 321 @]
Generator 75 kVA 0
Generator 100 kVA O ;
CGenerator 200 kKVA O
Generator 300 kVA o
Generaior - 600 kVA _ e
Air Compressor 7 rh3/r_nin O '
Air Compressor 3.7 m3/min -0
Welder 300A 0]
Hydro-breaker 200 kg -0
Tampa 60 - 100 kg o)
Water Pump 4" dia., 30 m O
Water Pump 6" dia., 30 m O
Vibrator 45 mm O
Line Marker 2 livmin C O
Vibro-Hammer 60 kW O
Vibro-Hammer 200 kW e
Reverse Drill 110 kW T O
Barge 1,000 1 o '
Barge 400 t O
Barge 200t O ‘
Tug Boat 500 ps ' O -
Tug Boat 200 ps O :
Concrete Mixer on Barge 1 m3 batch O
Wagon _ O
Seif-elevating platform MINISEP - -0 .



3.1.6

implementation Schedule

'MPWT_ will sign a contract with a selected consultant after the Exchange of Note for detailed
design. The, the project implementation will be commenced. The detailed design is carried
out for 6 months including 1 month in site survey. The pre- quatification of contractor will be
made under the JICA guidelme in parallel with the detailed design. The foltomng one
monih will be provided for tendering, evaluation and contract signing.

During construction stage for 42'mpnths (3.5 years), mobilization, construction of
foundations, substructures, and superstructure for main bridge and approach bndge
approach road, protection of scoring and demobilization.

Total imp!emenfatioh period is estimated at 49 months as shown in Table 3.3.
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2.1.7

Obligation ot the Recnpient Country

Followmg necessary measures should be taken by ihe Cambodtan S|de an cendmon that
the Grant Aid by the Governrnent of Japan is exiended to the PrOJect

- To prowde data and information necessary forthe Pro;ect

- To secure the Iand for the excursion of the iject such as land for roacl alignment,

. bridge ccnstracnon working areas, storage yard, etc.

- .To clear the sites prlor to the commencement of the construction.

' . - _‘ ' To bear commlssmns to the Japanese forelgn exchange bank for its banking services

3.2
3.2.1

based upon the Bankmg Arrangement namely ihe adwsmg commission of the
“Authonzatien o Pay and payment commission.

- To ensure prompt unlcading, 1ax exempiion,' customs clearance at the port of
disembarkation in the Kingdom of Cambodia and prompt internationa! transportation
therein of the materials and equipment for the Project purchased under the Grant Aid.

— To exempt Japanese jundrca? and physrcal nationals engaged in the Project from

customs duties, internal taxes and other fiscal levies which may be imposed in the
~ Kingdom of Cambodia with respeci to the supply of the Producte and services under
the venﬂed ccntracts '

- To accord Japanese nationals whose services may be required in cennect_ion with the
supply of the products and the services under the verified contract such facilities as
may be necessary for their entry into the Kingdor of Cambodia and stay therein for
the performance of their work.

- To prcvide necessary permissions, licenses and other authorizations for
imp!emen!ing the Project, if necessary. :

- To maintain and use properly and effectlvely the facilities constructed under the
Project.

- To bear all the expenses other than those to be borne by the Japan's Grant Aid wnhm
the ecope of the Project. :

- To coordinate and sulve any issues related to the project which may be raised from
third parties or inhabitants in the Project area during implementation of the Project.

Operation and Maintenance Plan

Tralning of Maintenance Personnel

The Ministry of Pu'bli_c Wofks-en_d Transport {MPWT) Will be responsible for maintenant‘,e and
operation of the bridge structure including the related road section after completion of the



‘Mekong River Bridge at Kompong Cham. MPWT is scheduled to establish a new executing

body to deal with these mamtenance and operatlon works |mmedlateiy after completion of

- this Pro;ect

is recommended fo set up a plan for trammg of mamtenance personnei to be aSS|gned to -
this new body from the construction stage of this Project in order to secure a sufficient

' 'number of englneers required and 1o adequately improve their expemse Because bndge

3.2.2

engineers are in serious shorlage at presenl The iollowlng items are expected to be
adopted in the progress of tha ijecl to fasilitate the training for the maintenance works.

(1) . When the Project is implemented, MPWT will organize a' new section to handle bridge
construction matters. It is expected the ass:gned englneers will acquire technical
know!edge expenence and thorough understandmg of drawmgs through on-the-
job trammg These engineers will later participate in the operatlon and maintenance
works to further develop there technical expem%e The engineers so irained undsr
the Project will form the backbone of bridge engineers of Cambodia and will transfer

their acquired knowtedge and expenence to younger generanons of Gambaodian
engmeers

2) Traunees who took part in training course on bndge engmeermg in foreign counmes
will be mvolved in the above mentfoned on-the-job training in the construction stage.

@) Maintenance Manual of Mekong Bridge shall be cbmpiied by éupérvising consultant.

Malntenance and Operation Plan for the Mekong Bndge and Related Road

Contents of mamtenance works and there frequnncy are consndered as iollows



3.2.3

3.2.4

Frequency

- fems to be checked

Contents of Works

Maintenance
works on bridge
structure

Maintenance
works on related

. road

Others

ane a year

twice a year

fen years interval

Expansion Joint

Handrail

Lighting
Shoe
Pavement

Scoring around piers

Pavement
Slope protection

Drain system
Culvert box

Overlay of asphali
concrete

Cleaning expansion
joint, degree of damage
and photograph
Recording of damaged
portion and photograph

Replacement of bulb -
and checking
distribution lines

~ Recording show rubber

and cleaning around
shoe '

Recording degree of
deterioration and quick -

~ repair works

Recording depth of
score

quick repair works if

damaged

_ Cieahing slope, repair of

sodding and collapsed
slope

Cleaning ditch
Removal of

sedimentation soil and
flown timber

Damaged asphalt
concrete is {o be
removed

Org'anization of Maintenance Works

The Maintenance Section to be established after completion of this Project will dea! not only
with the Mekong bridge but also with other small bridges in Cambodia. !t is estimated that
about 30 staffers will be required for engineering works and 20 staffers for office works.

Required budget for Maintenance W.orks

'According to maintenance work data obtained so far, the annually required road

“maintenance cost is 600 UUS$ per kilometer which are almost occupied with labor cost and

the cost of overlay of asphait concrete of the bridge and road section far every ten years is
6.50 US$ per square meter comprising 60% of materials cost, 35% of machine one and 5%

" of labor one, Consequently, some 1,900 US$ will be required every year and some
- 206,000 USS for every ten year.
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