5-3-2 Selection of Bridge Type

(1) . General : _ | )
Flow chart for selecting the bridge type'iS_Sthn{in Figs 5-2,
(2) Preliminary selection _
Several poss1ble alternatlves of the brldge type have béeﬁ
proposed in terms of the number of spans and steel structure or
concrete structure. F1rst1y,'51ng1e span brldge type was. g1ven a
priotity, and four span bridge was disregarded because of the
constructlon d1ff1cu1t1es ‘of many piers in the river and ‘their
nlarge dlsruptlons against the river £low. '
Two span brldge has an advantage over Ome span brldge 1n
Superstructure constructlon, but it is at a dlsadvantage when
compa;ed with 3 span brldge in qubstructure constructlon.
Consequently a two span was not selected and one span brldge and

" three span bridge have been taken up for the purpose of
comparlson (See Table 5-2) '

‘As a result of the above dlsCU331on, seven’ alternatlve bridge
types (5_one span bridge types and 2 three span bridge types) have

been proposed ﬁs.étated below:

1) ©One span bridge
‘Prestressed comcrete girder bfidgé
Cable—-stayed prestressed concrete brldge
Cable-stayed steel girder brldge

Steel Warren Truss bridge
Steel Langer Girder bridge

2) Three span bridge
Prestressed concrete girder bridge

Continucus steel girder bridge

Among these seven possible alternatives, three alternativesowere
taken up for Ffinal comparlson as qhown in F1g 5-3.. The 1tems

con51dered for Lhe final selection are detalled in Table 5-2.
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Fig. 5-2 FLOW CHART FOR SELECTING BRIDGE TYPE

PRELIMINARY SELECTION

ALTERNATIVE BRIDGE TYPE

»

Three span PG girder bridge
Single span PC girder bridge
Cable-stayed PC girder bridge

Steel warren truss bridge
‘Steel langer girder bridge
Three span continuous steel

*

N T e A

Cablé-stayed steel girder bridges

'glrder brldge

EVALUATiON

1.
2.

3. Ease of construction
4. Bridge aesthetics

5. Maintenance aspect

6. Technical transfer

‘7. Employment opportunity
8. Effect on river

Constructlon cost
Construction period

FINAL SELECTION. |

_THREE ALTERNATIVE BRIDGE TYPE

1. Three span PC girder bridge
2. Single span PC girder bridge
3. Steel langer bridge

EVALUATION

+

— DD O O A R Lo RS

S

i3,

14,

15,

“Construction Period

-Ease of construction
' Bridge aesthetics

Use of lotal'material ‘
Effeact of rlver 2.
‘Ease of attachment of
-service line

'Smoothness of -bridge surface

Construction cost

Simplicity in structure

Maintenance aspect
Technical ‘transfer

CONSTRUCTION OF PIER

Emp loyment opportunity : 1.

Sheet piled cofferdam on
the rocked by chlselllng
-Steel caisson

Conformlty to approach road
Total evaluation
Ranklng

RECOMMENDATION
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(3)  Final éeleétion

The three alternatives are:-

1)y Thrée:span prestressed concrete girder bridge, _
_ _2)_-One span prestressed concrete box girder bridge, and
3) Three span continuous steel girder bridge

“Two construction méthods'for piers have_been examined for the

“cases 1) and '3) as shown on Table 5-3,

and the steel caisson-pier

has . been p10v131ona11y employed for the purpose of comparative

'study.

=Eva1uat10n of three alternatlves was conducted in 15 comparatlve

1tem3 as shown inh Table 5+ by

thus, the type of one span

prestressed conérete girder (Cantilever girder brldge) has been

flnally selected for the basic design.

Although there are ‘some constructlon methods for the prestressed

: concrete brldge, espec1a11y in ‘the manner of stre331ng of the

steel bar or wire,

it is assumed to employ the Dyw1dag system

because it is. most popular in Japan.

Table 3-3 COMPARISON OF CONSTRUCTION HETHOD FOR PIER
COFFERING BY STEEL
"SHEET PILES CALSSON
L. Construction cost JAN O
:25 Consﬁrﬁqtion’périod N @)
3. Easy construction A O
&.”Btidgé‘aeéthetics O O
5.'Te¢hnical.t:an5fer O O
6. Local employment e A
-opporLunlty
7. Maintenance Aspect_' Q VAN
8. Influence on riverﬁ A O

Total comparative
evaluations?

Coffering by the sheet—

- piles is relatively
‘difficult, due to the

difficulty of driving
them into hard GNEISS
foundation. Higher cost

‘and longer period.

‘Rock excavation by

blasting be required..

.This is superior to the

coffering by sheet piles.
Less impedence on the
flow of river.
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THREE SPAN P.C., GIRDER BRIDGE

.m.

_ 100,800 _ .
i 33,600 33,600 ? 33,600
_ _ ,] o s _
+8,843 2 . B
= g : =
o \\/4T e S _$§§
[ — . - ! \%l

£ j
H@LzSﬁm&m . ////”7£g

ONE SPAN P.C. GIRDER BRIDGE

20,000 100 000 _ o " 22,000
+10,538 3
tTl!l'[:j' ‘- ,;f;dQem—n—————— : ——
dﬂ[}g,EESA::‘. t T HWL =5, 500
: = -
}

\

Fig. 5-3 THREE ALTERNATIVE BRIDGES
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Table 5-4 EVALUATION OF THREE ALTERNATIVE BRIDGE TYPES

EVALUATION

ridge Types
© Criteria

_THREE SPAN P.C.
_GIRDER BRIDGE

. ONE SPAN P.C.

GIRDER BRIDGE

STEEL LANGER
BRIDGE

1. Construction

A

O

- T4 -

Cost ()
2. Comstruction
‘Period .- 45_ () ()
3, Simplicity in 3
Structure ' (). () : O
4, Ease of
_Construction AN () ()
5. Bridge Aesthetics| AN C) ()
6. Maintenance '
. ”AspectT o () C> A ,
7. Technical Trans- _ C) _
fer . O AN
8. Employment -CD' N A
Oppertunity C)
9, Use of Local . —
Material @ ® A
10. Effect on. .. ZS
. River @ O
11, Ease. of Attach~ L o
' ment of Service C) 'C) =C)'
Lines _ B B e
2. Smoothness of : _
R s O © ©
Bridge Surface =
13. Conformity to C) Cj C)
Approach Road )
14, Total FEvalua- High coéfferdam cost Least cost and Cost and construc-
tion and most extended censtruction tion period are .
construction period period among the ranked next to the
anong alternatives. alternatives. ) best alternatives.
Reduction in flow -Less preferable in
area and .this will . terms of mainte-
result in increased -pance aspect,
water level and . Technical transfer,
possible scour pro= Generally prefer- Employment opportu-
blem. able to the other nity :and Use of
: two alternatives. local material.
Construction problem
with piers due to
overwater construc-
tion.
15. Ranking 3 1 2




5-3-3 Typiéﬂl Siandard Section

Typical bndge section and approach road section were determined

as summdrl?ed hereof.

TYPICAL SECTION

BRIDGE
Qi".
13.300
: T . S =
2501150 * 500° 8,500 5001500,,,250
| 500 - CONCRETE saf
_ - SURFACE ,
ROAD LEVEL : o
Slo e
Togeo=! -~ f‘“ JE e ey 1=2
2 %3 . g‘.'300 & g? i
{1200 1507450 .ZUC, ' ol o -
- O s 1= R I o}
o} w , - = 2
| g _
. 2,050 |1.200] 2. 700 2,850 |1.200| 2,050
1501} 3,250 | 550 5500 400} 3050 |} 150
APPROAGH ROAD
__ ¢
500 12,500 500
2,500 7.500 2,500
3,750 | 3,750 .
SEAL COAT BLINDED
co o _1WITH 13mm CHIPPING.
ROAD LEVEL /" | -
W e GUARDRAIL
. . e Co- c
e - - .
O LAl
u

1 60pm B!TUMINOUS SURFACE .
' l50mnr CRUSHED STONE BASE

EXISTING GROUND
600 - SUBGRADE l75mm NATURAL GRAVEL SUB BASE
B S S EER _-_35

SAND MAT =~

- 75 ~




5-3~4

(1)

(2)
(3)
(4}
(5)

(6)

7

(8)

(9)

Degign Standard and Criteria

The following basic design criteria were applied.

Design Standards:

The current Japanese Standards "Specificatioﬁs'for Highway

Bridgég" mainly épﬁliéd.together with the "Guide for Bridge
Design" by GHA.

Bridge type:

'One span Prestressed Concreté Box Girder

Construction Method:

Cantilever erection method
Bridge Length: 142.0 m
Clear Span between abutment faces: 100.0 m

Width of Bridge:

Overall width; 13.3 m .
Carriageway; 8.5 m (Curb to Curb)
Sidewalk; 3.0 m (1.5 x 2)
Barrier strip; 1.0 m (0.5 x 2)
Parapet; 0.8 m (0.4 x 2)

‘Live ‘load:

The decks are designed in order to carfy T~20.ioading, and L-20
ioading fcr'the main girders,:fo Japanese Standard "Specification .
fdr'HighWay'Bridge“; ‘The structure has to be checked for 35 units
of H.B. loading. | |
Collision loéd on parapet 6.5 Eoﬁ

Design Flood Level: MSL-+ 5.5 m (SO“years return period)

Seismic Loading: 0.1C of horizontal surface acceleration

- 6 -



(10

(an

Materials and Allowable Stress:

1) concrete for wmain girvder;

T Substructure e o
| . & Curb ﬁaln Girder
$pecified Lomp18331VL c Gek = 240 ek 450
strength (1g/cm?) :
Young's modulus (kg/cmz) 2.7x105 3,253105
 Unit weight (t/m3) 2.5 2.5
Flexural extleme flber 30 125
stress (kg/cm ) ‘
Ax;al compressive _ 65 'éSI
stress (kg/cm?) .
Shear stress (kgfem?) © 3.9 5.0

2) -Preatresqlng bar

For Main bar, sheer bar and 1ateral tensioning bar, SBRP

95 /120, 432 'will be used.

3) 4he1nf01c1ng bar

Rexnforc1pg bar canf01m1ng to SD35 of JIS G311? (thormed

steel bar) ov equ1va1ent will be used.
Aliowable stress is shown below.

For- ﬂ:dluaty membE1s (kg/om 2y,
For slab (kg;Lma) 1,400

1,800

For wembers in water or below ground—water level (kg/cm Y

Yield stress: dsy = 3,500 kgfcm

Backfill X&terial

Pnit weight: v = 2.4 t/m?
Internal friction angle: & = 30°
Cohesion of soil: ¢ = o

Sarth preossure eeefficient in psssive earth pressure betwesen

concrete wall and soil:
In normal case; kah = 0,304 kav
At the time of sarthquakes; kah = 0.374

galnst overturning!
case; e<B<H
me of ear thqaakes: a< B3

- 37 -

= 0.054

1,600



. Stébility_againSt.sliding
~In normal casej; . . _ F<1.5
At the time of earthquakes;  F<'1.2

Stability for bearing: o
In normal case; qa = 100 t/m? _
At the time of carthquakes; qa = 150 t/m?
Coefficient of friction between foundation ground
~ and bottom of foundation; = 0.6

(13) Rock Anchoring : ‘
' Safe factor of anchoring against uplift: F = 3,0
Coefficient of friction between anchor
bar and surroundings: 7 = 120t/m2

(14) Applicable Standard:

fspeﬁificgtions for Highway Bridges issued by Japan Road
Association.

I;'“Common specifications

I1. Concrete Bridge

IIi.  Substructures

"Guide for Bridge Design" issued by Ghana Highway Authority.
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5-3-5 Preliminary Bill of Quantity for the Works

: Rgugh'estiﬁate of quantity of the principal pay item is made as

per attached tables.

Item Description Class ' Ugip: }ngntity Remarks
1 H l . .
Ormitin @

' Rock o 2,880
Backfilling : 3 3,270
Anchoring o L

Préstressing steel kg 14,700

CGrounting m 1!680

Sheath L 920

(11) Substructure {Abutments) e _
' Concrete dck=350kg /cm? m3’ 1,270
dck=240kg/cm2 w3 2,676
ock=180kg/cm?  m3 1,000
Formworks _ _ 2 2,816
Prestressing steel #32 kg ‘34,850
Grounting m 5,520
Reinforcing steel kg 322,500
(I11) Superstructure’ Co . ' ' o
Concrete Main girder ock=350kg /cm? m3 1,032
. Curb & Parapet Gck=350kg/cm2 m3 294
Formworks ' _ ) n? 43249
Prestressing steel ' $32 kg 90,579
‘Grounting : om 14,355
Reinforcing steel : kg 130,395
Expansion Joint m 13.3
. Shoe : EACH 1
(1IV) Approach Road R
Excavation Topsoil m? 9,800 -
. Sand mat . o md 5,000 t=70cm
Fill from borrow pit = ‘m3 30,900
Pipe culvert 3 m : 22
Box culvert : 1.5x1.5 i 30
Natural gravel ' . _
. sub'j"baSe . ’ t=175mm mz 8,700 o
" Crushed stone base - £=150 m? 5,000
Tar macadam t= 60mm m? 4,770
" Stone pitching . m? 1,000
Side dith U-=0.5%0.5 om 290 .
|  U-1.0x1.0 m 285
Guard rail ' 420

5~3~6 Basic Design Drawing

General layout and sections of the bridge are given hereof.
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CHAPTER 6

PROJECT CONTROL

Implementing Agency

The Ghdna hlghway Authorlty (GHA) will be the agency to

superintend Project for ReCOnStrUCtlng the Beposo Bridge under

JUflSdlCthH of the Mlnlstry of Roads and Highways.

The'Project implementing organization is defined as follows:

:.The-client- I~ 1 ~~- Ghana Highway Authority
Engineering Construction
Contract - o Contract

The Consultant |—

~~- Japanese Consulting Firm

Supervision

S
The Contractor : —---. Japanese Contractor

Execution of Worksg

The responsibilities of the Japanese and Ghana Governments are

identified below:

Responsibilities of Japanese Government

1)

2)

3)
4)
5)

Construct a bridge faciiity of about 142 meters. .
Construct river protections around the abutments of bridge
Construct relocated approach roads of about 620 meters.
Construct drainage facilities across rdad embankments.
Provide engineering and consulting services.
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(2)

Responsibilities of Ghana Government

1)
2)

3)

4)

5)

6)

7)

8)

9)

10)

1)

Provide yards for the temporary works.

Prov1de a right-of-way for the Progect, and clear/demollsh
bulldlngs and any other facilities Erom the project site.
Provide facility to the consultant and contractor for custom -
cleavance of materlals/equlpment lmported for -the Progect, and’
cxempt them from import taxes and duties whlch may be 1EV1ed
thereon. S

Exempt them from valued added taxes which may be levied on
materials and equipment purchased in Ghana for the Pro;ect.
Exempt from any taxes, dutles or 1ev1es whlch may be 1mposed
on persons of the consultant or centractor‘dlsembarklng in

Ghana in order to carry out the duties deSCrlbed in the

verified contracts related to the Progect.

Provide necessary facilities to personnel of the consultant or

‘contractor disembarking and staying in Ghana in order to carry

out the works related to the Progect.

Prov1de faC111tles to the contractor for procurement of

CO“SETUCEIOH water.

Prov1de fac111ty to the consultant and contractor for
acqu151t10n of telephone lines to the accommodatlons 1n
Takoradi and liaison offlces in Accra 'in connection with the
Project. '
Pr0v1de site to the contractor for quarry and borrow works

operatlon related to the Project.

Provide fac111ty to the contractor for brdcﬁrement of
aggregate and bituminous products from th¢‘16c31
quarries/plant managed for other Government pfojects;
Acquire the necessary 6fficisl perﬁission:an& authorization to -
begin the construction works of the Prﬁject‘in'chaﬁa5 ahd:béar
the relevant procedural costs if sny_thereto,.and.bearfthe
charges for banking arrvangement and issuanéean‘an_.“ ‘
"authorization to pay" in comnection Wifh'the imbléméntstion

of the Project,
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(1)

(2)

(3)

6-3-2

(1)

(2)

RO

- Comstruciion Programme

Basic Policy

_Taking into account that-the'Project will be implemented under the

Japanese grant aid system, the constructlon policy will be as

follows.

Recruit -a competent construct1on organlzatlon capable of provxdlng
the good efficient and safe constructien works, taklng into

account the curreat soecial and economic conditions of Ghana.

Maximize the procurement of labour, materials and_equipﬁent in
Ghana so as to augment employment opportunity, facilitate
technologlcal transfer and provide positive lmpact to the local

economy .

Establlsh communlcable relat1onsh1ps between GHA consultant and
contractor for the proposed PrOJect to proceed as eff1c1ent1y as

p0331b1ee

Special Consideration

Labour Law

The contlactor shall effect adequate labour and safety control and
prevent confllct with local labourers, by respectlng the goverqlng‘

labour laws in Ghana.

CapaCLEy of Ghanalan Contractors

_Sublettlng of primary part of the works to local contractors w111

not be allowed as they do not have quallfled eng1nee11ng

personnel and. loglstlcs to’ manage construction of Project of this

nature. There are many sma11"81ze contractors in Ghana providing
labour only and the expatrlate contractor shall procure the work
force in Ghana through them in order to avoid the immediate

involvement in labour conflicts.

Proeureﬁenf of Construction Materiale

The local ‘available materials and equipment are:

-~ B84 -~



(4)

(5)

(6

(N

(8)

"Coarse aggregate, fine aggregate, crushed stoney: bltumen, tlmber,.

galvanized corrugated iron sheet, common portland cement

Materials such as reinforcing bar, steel products for temporary

-works, electric wire, steel pipe, art1cle of cast metal ~etc. are

sometimes ava1lab1e 1mported from EEC and’ edstern countr1es, but
are often in short supply on 100&1 market.

Thus, almost all the primary construction materials will ‘be, in

‘principle,. procured in. Japan except for the cemente and tensile

reinforcing bars from Britain. -

Construction Equipment

'Pfiﬁcipal equipﬁent and instrument will be mobilized from Japan

exéept for some earth moving ma¢hines which can be hired from
local sources.
Labour Costs and Prices of lLocal Materials

The prices of materials are soaring by some 30% and, labour wages

‘rise by some 15% per annum.

Rainy Seasons

There ‘are two fainy.Seééons in Ghana, one épéns from May through
Juhe.aéd the éther'0ctober through November,wwhen the wofking
efficiency of cohstruétion:genéfélly declines cdnsiderably.

And as there often occﬁfé floods during the rainy seésoﬁs due to
the heavy rains, special attention shall be paid_to-théi
submergiblé wbrks. e

Mobilization

At least 4 months shall be required to crate, ‘ship at Japanese.

port, moblllze, clear custom at Tema and dellver to the Site,

materials and equipment.

Thus, close cooperation and support of GHA will be indispensable
in unloading and custom clearauce at”Temd port in order to save

the expended durlng such mob111zat1on perlod.

Securlty at Site

The‘public order is generally well observed 1n Ghana, however, ‘as
the 81te is very rémote from the urban area, specxal protectlon by

the local police will be requlred to secure the persons connected
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(1

with the ‘project and protect the materials and equipment delivered

to the Site from being stolen.

ExeC&tiph,Plan

Prepafatory Works

1)

2)

3)

4)

Temporary work yards
Sqme'18,000 sq.m of temporary work yards will be reclaimed at

the point along the National route 1, 1 km west of the site in

~ order to accommodate the site offices, concrete mixing plant,

trcmmcl,-store house and area for motor pool and workshop.

The yards will be paved'by crushed sfones and surrounded by

barbed wire fence to prevent thefts of the materials and

equipment brought to site.

_Contractor's staff houses, Liaison office and labourers'

houses .

Japanese staff houses w111 be axranged on rental b331s 1n

Takoradl, 34 km off the Slte.:_CQntractor s liaison staff will

be stationmed in the office to make custom clearance of the

imported materials and equipment, and to procure the local

labour and materials.
Labourers' houses will be erected on Site.

Electricity for construction -
One 200 KVA portable or stationary generators will be
1nstalled for the operation.of" trommel and concrete m1x1ng

plant, and one 300 KVA generator for the vibrohammer.

Water for constructlon‘

"It is intended to take water from Pra River for washing of

sand and mixing of conrete. Chemical analysis of.samples of
groundwater and river water, however, indicates that the
concentratlon of Cthrlde ion was qulte high, ranglng between
1 000 ppm and 2, 000 ppm. Chlorlde content of the prestressed

concrete mlxed with the water then would be’ 200 - 400 g

' Chlorlde in reinforced concrete shall rust the steel
fdeterloratlon of the brldge. It is specified in 'Standard

.Spec1f1cat10n for concrete" that maximum chloride content

-~ 01 -
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should be less than-300 g per'cobic-metre'oficoncréte for _
prestressed concrete. '

Sea water contamination may vary in relation to the time and

‘water depth. It is usuai.for the tidal waves of the. sea to

cause backflow of the river up to and’ beyond the Beposo

Bridge.

" Careful examinations are requlred for analySLS of water and

method for drawing water before use. Chemical test results

conducted during second study, are summarized in the Annex 3 2

(3).

‘Water for mixing concrete, then will be transported from water

plant at Daboasi water and SeWEIage statlon, 5 km upstream of

existing bridge.

Communication faecility
Short wave radios will be used for communlcatlons between ‘the
Site office, staff houses in Takorad1 and L1alson offlce in

Accra.

(2) Substructure -

1)

2)

Foundatlon of east bank abutment _

As excavatlon w111 be made in exposed sound gnelss an open cut
method by blastlng will be app11cab1e.

The blasting w111 be carrled dut on a bench about 75 ci h1gh.
The exoavated mater1al w111 be collected by backhoe,_loaded by
cramshell onto the dumptrucks, and transported to a dump..
After excavatlng down to the de51gned depth, the layer w111 be
inspected by the hnglneer to ascertaln whether 1t could
provide the spec1fled bearlng capac1ty or not.'

Foundation of west bank abutment . ) _

Temporary coffering by steel sheet plles w111 be requ1red.

because_the excavation for foundation w111 be_executed down‘to'

_soond rock strata below the coosidéfébly thick soft layers.

Sheet piles of ll'm'long F§P IV.Typé of JIS will be driven by

Vlbro~hammer w1th Generator 300" KVA mounted on 50 ton crawler

crane .
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'-.*Ae the excavatlon proceeds by the cram shell down to the
'proposed depth: (gnelss stratum), temporary sheet plilng and

struts ‘of steel beams H300 x 300 x 16/15 will be erected to
Jsustaln the construction space,

‘Since the excavated layers are composed of strata of medium
‘size ‘sands accumulated on hard gnelss stratum, it will be
7:d1{flcu1t to drive the sheet piles deeper into the gnelss‘
enough to ‘gustain themselves and Lhus, it will be almost
'-1mp0381b1e to prevent heavy leakage of water into the work
-..spaces from the river. For the purpose of leakage prevention,
,spec1al chemlcal groutlng w111 be executed by skilled workers
.d1spatched_from Japan, who will train the local workers and
conduct the works.
3) ;Footlng and Body of Abutment
: Formwork relnforcement steel, and concrete works will be
':performed by local labour. In order to give‘special technical
-‘tralnlng to these people, skilled workmen will be brought in

from Japan to train them,

Local wooden pauels will be employed for the formworks,
‘Relnforoement steel Shall conform to Class SP35 of JIS 63112
or equivalent.
;_COnorete will be proddced7at concrete plant to be set up in
the temporary work yard. Trommel will be used to provide

‘quality sands by wash1ng.

4) Rock anchoring of abutment ooncrete
After being placed, the abutmenL body will be anchored by the

PC wire pfestfessed into the foundation rocks.
.Drilliog“holee'into the rocks for fixing the cables will be
| mode'ehQOugh=115.mm dia. steel pipe embedded vertically in the
.oooorete;f | -
PreSﬁressieg steelfafe'bonded to the concrefe by grou;ing.
.:Tﬁis work wiil be conducted by local labour uoder'soperoision
‘:by:Japaneee skilled workmen.
"(3)_'So£efs£euc£ore.

1) 'CooSEructioo
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2)

3)

4)

5)

Girder will be constructed by-ﬁeeHSZOf tfaVelliﬁg:centilever_
erection system with Vorbau wagen.. 32 mm prestreéssing bar
will be used in Dyw1dag System. '

Girder is to be constructed of 2 x 15 blocks ranglng from 2.5

.m to 4.0 my 2 x 1.5 m blocks at the top ‘of abutments ‘and 2 x -

1.5 m block at the bridge centre (See relevant figures).
Working cycle of one block is expected to be 8 days usiitg’
rapid hardening portland cement, The first glrder block- w111
be supported by means'of tempofety bracket metal fixed om
abutment wall. .. ' : o '

Top 6.5 m section of the:abutment;will be ‘constructed together
with the girder as one piece because pteetressing steel should
be placed in the abutment.

Formwork _

Steel panel w111 be used for outer face and. wooden’ panel for
inner face of the girder. 15 tlmes and 5 tlmes of re—-use are
expected for steel panel and wooden panel’ respectlvely,

Timber plate will be used in the end section:
Skiiled'catbenters from Japan will be‘employed to .give special
training-to_the local 1labour.

Reinforcing bar work

Reinforcing bars faoficated in the'temﬁofary yard5will be
transported to the site and p091t1oned in place u31ng truck
crane, The work will be done by local 1abor under the control.

of Japaﬂese skilled workmen.

Arrangement of Prestre831ng Steel
Pre-fabricated prestressing steel will be placed by truck
crane. As high experience will be requlred for p1e01ng,

Len31on1ng, grouting of ‘the prestxees1ng steel and . trave111ng

Vorbau wagen form for thls work skxlled workmen will be

mobilized from Japan.

Concrete. plac1ng e - _

Concrete will be mlxed by batcher plant 1n the temporary work:
yard and transported to site by tlan31t mlxer. Water reduc1ng
admixture will be used to lower water—cement ratlo less ‘than':
50% together with Izquldlty 1ncrea31ng admlxture to ma1ntaln

workability of concrete.respectlvely.

e -



6)'.Introddcﬁion of tensioﬁing and grooting .
After confirmation of concrete strength oore than 260 kg/cm?,
tensioning of the prestressing steel will be commenced.
Japanese eng1neex shall be present at site during the works.
After ten310n1ng, groutlng conducted,
7) Anc111a:y works
-Parapet will be eonéthCfed using travelling.forﬁ.
Carriageway will be oaved with concrete. ‘The work will be
nanual.
(4). Approech ROade
About . 70 cm thick of sand mat will be placed on the roeo afee of
the proposed west approach toad before starting fill works in

order to 1mprove soft ground and ootaln hlgher trafflcab111ty for

constructlon equlpment.

Flrst 2 5 m of the embankment w111 be 1eft for con51derab1e
duration as a surcharge for accelerating consolldatlon of soft
~ground layers. Thereafter,'a construction- rate of about 0.3
n/week w111 be applled.

Filil materlal will be:trahsported from Bortoh pics within about
two kilometres from.site. Crushed rock base material is available
ffom:quatrﬁ near the site. Rarth mbving equipment will be hired

in Ghana."

64 Construction Material and Equipmeht

Major construction materials and equipment to be employed in the

project are as follows:
(1)._Material_and Equipment Available in Chana

l) Haterlal
ZOrdlnary portland cement, timber, gravel sand, crushed stone,
fuel oxygen, acetylene, bitumen, gravel. Sand and crushed
stone are avallable from quarries mnear the site belowi~
.Constructlon Pioneer Quarry (CPQ),
Cape 'Coast Quarry (CCQ),

General Development Co. Quarry (GDCQ), and
State Construction Corporation Quarry (ss¢)
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2)

The distances of theée quarries from the;projgct site afe:f

CPQ 29 km

- €eQ 49 km

GDCQ 23 'km :

SCCQ 25 km. el

The locations of the guarries are shown on Fig. 6-1." Samples
of crushed aggfegates-from these quarries were collected and
ubJected to: the following tests'—' '
1) Los Angeles abraslon,

2) Impact,

3) - Particle Size Dlstrlbutlon,

4) Flakiness, and

5)- _Elongation

The teét.results are. summérise& iﬁ'ihe éttdchédnAnﬁex 3.2 (6).

Fine aggregate for concrete (uncrushed sand) may be obtalned

" from Asemasa, about 6, 5 km From the brldge s1te.‘ Spec1al care

w111 be requlred to remove shell,_grass mud etc.-f1om sand for

‘use.

Use of crushed aggregéte (quarry &ust) with saﬁd frbm}ASemaéé
would improve the gradiﬁg to ﬁeet fﬁé fequireﬁgﬂté for finel.
sand. | | | o

Material marginaliy satiéfying the requiremenﬁs‘féé:use as
natural gravel subbasefmay be 6btéinéa-at'Kafodzi&zi,_ébout 16
km frbm the bridge site. The test resﬁits:aré SHoﬁn in-
attached Anmex 3.2 (7). o

Equipment |

Macadam rdller, tyre roller, bulldozer, motor gfadér,

shovel loader, tractor, aump'tchk'84li.t0n, Erupk,'and'

trailer truck.

(2)  Material and equipment mobilized from Japan.

1

. Material

© Prestressing steel, sﬁeathes'fér:yféShtESQiﬂg steél,

Metal form; Timber panel,'SteelitiﬁEéfiﬁé éﬁa_support;
Concrete admixture, H-section steel, L“séétionﬁstéél,
~sectio steel, Sheet pile, Expanslon 301nt, Name plate,

Drain box, Chemicals for grouting, nghtlng
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2) ﬁqﬁipment

_fCrawler crane (50 ton), Vlbratory hammer (90 kw), Genefatof
'(300 kw, 200 lwr, 100 kw) Drllllng unlt, Truck-mounted drill,
_Clam shell bucket, Hydraullc excavator (0 8 m3), Welding sets,
_Truck ‘mixer (4.5 w3) Steel bar cutter, Steel bar bender,
Jack hammer, Wheel loader (2.3 md), Hydraulic jack for
'prestre551ng, Compressor (17 m3), Groutlng pump, Chemical
1n39ct10n pump; Chemlcal mixer, Truck crane (30 ‘ton)
Travelllng form: for box girder, Grout’ m1xer, ‘Coticrete

v1brator, Concrete bucket, Mini bus, Saloon car

--As all equlpment mobilized from Japan shall -be used on ddlly '

bas1s, w111 ‘be, in prlnc1pa1, sent back after works.
(3) Constructlon Materlal from Other Countrles

Rapld curing portland cement from the U.K.
“High tensile deformed bar from the U.K.
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(1)

()

(3)

6-6

‘Governments of Japan and Ghana.

Implementation Schedule

The Project will start after the exchange of notes betwéen the
GHA will be the 1mp1ementat10n

agency and shall conclude 3 contract with Japanese consulting firm

‘Whlch will accompllsh the engineering services of the Project.

.Detailed Design

Consultant shall carry out detailed dESLgn of the Progect

facilities based on the basic designs together with preparatlon of

.-tender documents such as drawings, speC1f1cat10ns and other

relévant'ddcuments required for'tender{

Draft tender documents shall be forwarded to the Gove1nment of

Japan for its study and approved.

Tendering

‘Ghana Highway Authorlty shall select a Japanese firm to- 1mp1enent

the progect through an open tender.' Consultant shall assist GHA
on the follow1ng tasks:-

1) Bid Announcement

2) Prequalification :

3) Preparation for tendering

4}  Tendering

5) Tender evaluation

Conétfﬂétioﬁ

GHA concludes a contract Wlth a selected Japanese f1rm, which

'shall be approved by the GoVernment of Japan, and the contract

shall come into force after 'its approval.

Estimate of Project Cost

‘The proportion'of'broject coét to be borne by the Government of
Chana will be about 5 million cedis (2.65 million Yen) and this
.Willfbe used secufe fight—of~#ay, clear the site and provide the

‘relevant works and services for implementation of the Project.
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- Prestressed concrcte type of bridge will minimize maintenance

Maintenance Programme

of the facilities after gémﬁletibn._ Reinforcing steéel should

protected with sufficient concrete cover'from salt attack as
proposed site lies near the coast. .
However, maintenance should be undertaken as follows:

1) Regular 1nspectlon of deck dra1nage system
2)  Regular'cleaning of deck 'surface

-3} .Regular inspection of expansion joint

Routine and periodic mainteﬁaﬁéé shallhﬁe'reduired fdr'the .
relocated approach roads. Malntenance department of GHA 1s
responsible for these malntenance operatlons after the Pro;ect

facilities are completed.
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CHAPTER.7

PROJECT EVALUATION

Project Benefits

The'present Beposo bridge, a 100 meter long suspension brldge, is

10cated at the pOlnt where National Route | Crosses Pra River.

~ The Natlonal Route 1 is a trunk road p3351ng along the southern

coast of Ghana from the eastern boundary with Togo to the western
border with Ivory Coast, through Accra/iema capital city, Tema

(import) port, Cape Coast Sekondi/Takoradi 1ndustrlal area, and

:Takoradl (export) port. This road assumes a very important

functlon together with the National Route 4 connecting Kumasi,

Acera/Tema and Sekondl/fakoradl.

Although present Beposo Bridge is a sole crossing means on a

‘National Route 1 on Pra River, an alternative one-way traffic

control, however, has been operated to-date because of a one-lane
bridge width. As both approach roads has a two lane carriage way,

the bridge becomes a bottleneck for the vehicular traffic.

Furthermore, the bridge is 54 years old and is generally worn out.

Weight limit regulation for vehicles loaded with merchandise has

been épplied in addition to the above alternate one-way control,

élthddgh there has been an increase in unit vehicle weight and
traffic volume recently. The bridge, currently, is a very

criticai‘conditioh having reached its limit of physical life.

Tn order to resolve the above aggravating problems, the Government

of Ghana has proposed three alternatives as to how the present

Ctraffic and phy51cal marginal situation be improved:

1) 0ve1all relnforcement and repsir of the present Beposo

Bridge (one-lane),

2) Aniadditibnél one—lane new bridge construction together with
overall reinforcement and repair of the présent'bridge: in
this case, three new aﬁproach alignment, one each on the

.immediéte downstream and ‘upstream, and one at 2.4 km

' downstream from the resent bridge were considered.

...]_02..



3) New two-—lane bridge construction at inmmdiate.downstream.of
. the present bridge :
The comparative studies were conducted on the basic of
technical and economic viability and a final deeision_was.ma&e
to employ the alternative of new two-lane.bridge constructionﬂ
taklng into consideration the dangerous phy31cal condltlon of
the present bridge for the lncrea51ng volume of trafflc. Thus
the Government of Ghana requested the . Government of Japan to
implemerit the reconstructlon of the ex1st1ng Beposo Brldge
under the Grant Aid Programme.' The PrOJect is, therefore,
"~ expected to generate variety of beneflts both dlrectly and

indirectly as enumerated below.

Direct Bemefit

Vehicle Operation Cost Savings

Since establlshlng an’ Economic Recovery Prograwmme - 1n 1983 (Flrst
EPR 1984[86) the Government of Ghana ‘has been carrylng out a
series’ of road development projects such ‘as a Road. Rehab litation

and Maintenance Programmes (First - to Fourth), Transport

.Rehabllltatlon ProJect and so on, with the assxstance of the World

Bank. In ‘this context a Ghana Brldge Development
Program/Fea31b111ty Study has been undertaken contlnuously s1nce
1983 in order to obtain a eountry~w1de brldge 1nventory ‘and thus,

prlorltlze the brlége projects. The Government of Ghana has,

‘consequently, been 1mplement1ng brldge 1mprovements, in prlnc1p1e,

subject to the order of priority set forth thereln.

The”Beposo‘Bridge 4nprovement'was included in"the“44.briority
brldges selected for the ob;ectlves of Seeond Fea51b111ty Study
that was conducted in 1986 "The report demonstrated the .economic
benefit factors accrulng from the 1mp1ementat10n of the Beposo

Bridge improvement in 1986 as follows

1} Beneflt/Cost ratio (B/C) 94
2) Net present value: 434 million.US$

- 3)  Internal economic rate of return. 158002:,;.
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These economic indicators were quantified based upon the following

hypotheses i~

In the case of continuing to use the nresent brldge without any
improvemeats (i.e. without project), the future vehicular traffic
'would have to use a long detour which would cause an increase in

vehicle operatrng costs(VOC)

Thus, in the case of 1mprov1ng the bridge (i.e. w1th project),
there will be savings in VOC and the VOC saving could be regarded

as benefit accruing from the project.

_Ajrecent'World Bank appraisal report on Trehsport'Rehabilitation
Project'in-November,'1937 discussed and'evaleated positiveiy the
results of the above fea51b111ty study on Ghana Br1dge Development
Programme. As a consequence, ‘the Bank summed up that each pro;ect
showzng IERR ‘of 100% or more will be unlformly glven a 70% of

- 1ERR, and 1s grven top prlorlty among the Programme.

The Basie Design Study team carried out traffic suryey:bnxthe _
exisfing Beposo'Bridge'rn order to eupplement the result'of.the
feasibility Studies, and.estimated thereupon, VOC sav1ngs. The
unit VOCs, per km by category of vehlcleu and road roughness
conditions are based on a Computatron of Vehrele Operatlon Cost
(see the attached appendix): =Cempositiqxr ef ﬁeﬁicle was derived

from the sampling data of the.traffic survey.

Table 7-1 shows 189% of IERR in the cese of a detour.distancé of
150 km (Annual traffic increase ratet’ 2/) ThlS means the
vehicles make detour from eastern Cape Coast towards the northern
- direction, and arrive at Twifo Praso, paserpg over the present

| reilway bridge, and returning southwards down to Daboasi Junction.
If based on 10% of discount rate, the net present value and
 benefit/cost ratio will be estimated at 41.4 billion cedis and 22%
respectively, which are identical with the magnitude of the

_ economic impacts quanfified_in the aforementioned feasibility

studies.
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(2)

(3)
(4}

(5)

(6)

(7

(8"

“trip distance,” and

(9)

7-1-2

(1)

fraffic.time savings

In the oase of "With Project', the future traffic will:oéve.the a
time for dérouring of 150 km long. For_éxémple;:iﬁ'rhe;year_Z,OOO
(the ilth project year), the yearlthraffic time saving'will.reach

approximately 1,64 million vehicle hours (2,252 vehic1¢_2_365'days

x 2 hr per Vehicle).

Other tangiole direct effects that will accrue from the Project

‘implementation are enumerated as follows:

Decrease of cargo damages and saving of packing cost,
Decrease of traffic accidents,

Increase of traffic volume and trafflc eff1c1ency by remov1ng
weight-limit contrel on the present bridgey

Decrease of waiting_time'by removing one-way traffic control, and

Séving of maintenance cost of the'present'briﬂgé.

'In addition to the above, intangible dlrect costs shall be as
follows._

Ellmlnatlﬂn of the straln from Iong driving by the decrease in

Improvement in driving comfort.

Indirect Bénefiﬁ

Stablllzatlon of Transport Commodltles:

The prOJGCt shall secure transport means for Nat1onal Route 1 to
across the Pra River semi- permanently. ‘To the west of Beposo,-
there is Secondi/Takoradi 1ndustr131 area, and Takoradl port, ma1n'
export port, dealing with principal export products of Ghana such’

as, timber, cocoa, manganese, and bauxlte, ete. The tlmber and

cocoa are obtained in Kumasi area located in- the northern part of

National Route 1, and transported to Takorad1 port through ‘the -
Beposo Bridge. Most of manganese and baux1te are transported by

railway, however, 10% of the total products are hauled on the road

through Beposo to Takoradi port
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(2)

(3)

Qn the other hand,. the commod1t1es from Sekond1/Takorad1

industrial zone, one of the vertex of the golden trlangle, are
transported to Accra/Tema capital and 1ndustr1a1 zone through the
Beposo Bridge, as well as the agrlcultural and mlneral materials

from an 1nternal part of the golden triangle which are located to
the north of the National Route i.

The Beposo Brldge prOJect, therefore, is expected to fac111tate

”_and stablllze transport efficiency on the overall road network

partlcularly the Natlonal Route’ 1, which w111 be a strateglc

1mport/export corridor of’ Ghana,

Resbutce'Developmént Effect

For example, the prOJect will secure the transportatlon means for
future mlneral products to be obtained near- Tw1fo Praso to the

north of Beposo. The products will be transported to Accra/Tema

through Beposo.

Rationélizatibn_of Distribution of.Economy

Sekondi/Takoradi and Accra/Tema are large distribution markets.
The Project will secure stable flow of commodities for the above

two great production and consumption cities.

Evaluation of Operation and Maintenance Capacity of GHA

The type of brldge will be semi~ permanently malntenance free
structure._ The malntenance for appurtenant fac111t1es and access
roads wiil be carried out within the manuallzed maintenance
managémeﬁt system under- the superv131on of the Maintenance

Department of GHA. Furthermore, reinforcement of the present

‘organization, staff, and budget will be made for effective
operation'and maintenance. of the Project bridge. -Hence, it is

..justified that there should be no serious constraints in operation

and maintenance. of the project bridge.

General Appraisﬁl

The i@pleméntation of the proposed Project will secure semi-~ |
permanEntly the transpeortation means for National Route ! ko cross
over Pra River. The large direct and indirect benefits are
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Table 7-1 INTERNAL ECONOMIC RATE OF RETURN

CASE 1 : DETQUR DISTANCE 150 KM . -
' 'TRAFFIC INCREASE 2 %/ANN.
: ; SAVINGS OF VOC 51.09 C/¥H.VEHICLE
WCT?ETCTT"\"&TEETF;F%'AT?‘LE'T,:‘-:"-:’:'i:':’(iis:f G ;151 3 4 YT ESULFS OF 777777
i LIFE | -  FORCAST CONSTRUCTTON HAINTENANCE TOTAL ™~ SAVINGS 1 ECONOMIC ANALYSIS :
: DST ST : ba 'voc i ‘ :
. (MILL G} | (MILL ) 3 (MILL C) 0o el
EIIR = 188.53 y

NPV AT . -
DISCOUNTED 1O % _41.448.31 MILL 5
RATE OF o -

5/C AT i& % 21,99 :
DISCOUNTED | - Ml
RATE OF ule % y __1_._6__4___ ",-

fable 7-2 INTERNAL ECONOMIC RATE OF RETURN

CASE 1 : DETOUR DISTANGE 150 #n

: TRAFFIC INCREASE -, AT
D : : SAVINGS: OF VaG §1.09 C/KM.VEHICLE

THPY AT i
DISCOUNTED 10 % _ 52,220, 70 MILLE
RATE OF . P S S R D S

BT AT 15 % - 40 .84

DISCOUNTED i

-

NOTES : a) Base Year for Traffic Forecast [1987)
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expected to accrue from the Prdject;' The influénce éreas of tﬁe
Project will cover widely 6 regions out of 10 1n Ghana, and 8. 7
million population thereof shall ‘enjoy the bene£1ts. "'In case of
. limiting the 1nf1uenced area locally w1th1n 20 km’ from the pro;ect.
bridge, about 230 000 of the local people w111 benefit from the

1mp1ementat1on of the Project.

The proposed project, therefore, will be one of the most
appropriate project under Japanese grant aid programme, and is

appraised to be realized as urgently as possible.

Table 7-3 COMPUTATION OF VEHICLE ECONOMIC OPERATING COST (1988)
(Unit: C/Km)

Item CAR  LOV:  BUS MGV .~ HGV
Fuel C7.02 8.36 ' i1.32 12,61 23.22
Tyres 0.3 0,79 1.22  3.00  9.09
Lube 081 - . 0.30  0.30  0.99  1.07  1.68
‘Maintenance & . _ -
Rehabilitation 13.85 21.57 17.73  55.90 © '93.42
Accidents 1,08 1.68 1.79  5.64 . 9.43
Crew | 0.88: ~ 1.39  1.78 4,100 3.80
~ Ovérheads . - 1.42. © 3.28  10.45
Total | 23.47  34.09 36.25 85.49  151.09
Comﬁositibn : ' ' ‘
of vehicles 27% 427 12% 4% . 15%
VOC per Km for % 6.3%  14.32  4.35  3.42.  22.66
VOG per Km )  ' _ 51 09 (cedl/Km) '

= ‘Passenger Car, LCV = Light Commercial'Vehicle

Remarks: Car 2 : L
Medium Good Vehicle, HGV = Heavy Good Vehicle

MGV

L}

So;rce : Draft F/S Report on Reconstruction of Route No. 8
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recommended that the Project be gxecuted as

CHAPTER 8

CONCLUSION AND RECOMMENDATION

Corc lusion

The Project is to reconstruct the Beposo Bridge, which is "the one

and only" means of crossing the Pra River on the National Route 1.

National Route 1 connects principal cities and facilities on the

coastal belt zone such as Sekondi/Takoradi industrial zone,
Takoradi port (used as main export port for coceca, timber and
mining resoufces produced inside the "Golden Triangle" of Ghana),
Cape.Coast, Accra/Tema capital and. industrial zone, and Tema port

{used as main import port for industrial materials).

The existing suspension bridge has been in existence for more than
50 years and is generally superannuated due to the increase in
volume of traffic and weight of vehicles using it. It is not
exaggerated to state that the bridge may always be in danger of

collapsing. The overall and thorough reinforcement or repair

works for existing Beposo Bridge will be practically impossible

without Stopping the present traffic or divert them onto other
means of crossing the river, because the existing bridge has only
one traffic lane and there are no detour bridges nearby.
Consequently, if the bridge becomes untrafficable, it wilkl stop
the passage of commodities and passengers on National Route 1, and

create a serious obstacle in the economic activities of Ghana.

The implementation of the Project shall reduce immediately, the

probable danger of the bridge collapsing and secure semi-

permanently, the transport means and function across Pra River on

National Route 1.

Recommendation

The implementation of the Project will be justified and it is

soon as possible under

the Crant aid Programme of Japan.
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 The current alternate one-way trafflc regulatlon and welght
restriction on vehlcles u51ng the ex1st1ng brldge shall be
cont1nued for which GHA shall relnforce the current conLrol
ozganlzatlon. After the Project brldge ig completed GHA shali
conduct routine and perlodlc maintenance for the pro;ect

facilities including the approach roads.
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ANREX 1.1 MEMBER LIST OF STUDY TEAM

Name Designation
Masahiko MURAMOTO Team Leader
Kazuo KUROSAWA Bridge Construction
Planner
‘Shigeyuki SETO ' Project Coordinator
Kimio CHIBA' Bridge Designer

Kazutoshi_NIgHINAKAMURA' Geological Surveyor

Yoichi HIGAKI 'Construction

: Engineer
Nobuyuki SUZUKI. Design Engineef
Yuichi'KITAMURA . Land Surveyor

ANNEX 1.1

Title

Chief of Structural Engineer
Structural Engineering Section,
Nagoya Construction Bureau,
Japan Highway Public Corporation

Senior.Officer,
Public Works Coordinationm,

‘Planning Division,

Kanto Regional Construction Bureau,

Ministry of Construction -

Project Coordinator,

Second Basic Design Study Division,
Grand Aid Planning & Survey
Department, JICA '

Executive Vice-President, _
Construction Project Consultants,
Inc. ' '

Executive Chief Engineer,
Construction Project Consultants,
Inc. '

Executive Managing Director
Construction Project Consultants,
Inc. ’ '

~ Assistant Ménager :

Construction Project Consultants,
Inc,

‘Senior Surveyor,

Construction Project Consultants,
Inc. : '



CANNEX 1.2 (1)

ANNEX 1.2 WORKING RECORD |
FIRST FIELD SURVEY (24 /9 - 23/10, 1988)

Date Place o | _. By _. DesCrfption
i 24/9 8 KI868 ~ Geo-Surveyor and Land—SUrVe§of LéﬂVé:fOF:Ghéné>
2 25/9 5 (AMSTERDAM) Avrive at Accra | |
3 26/9 M KL585 | | |
4 27/9 T Accra © visic to_Embgssy of Japan gnd‘JICAﬁoffice'
5 28/9 W Accra Pfebaratioh for‘Fiéld.Wdrk in AcCré_ -
6 29/9 T Accra B .:."_dittd |

7 3079 F Accra/Beﬁdso' Commencement of Land Survey

"Team Leader and other three member leave Ghana

8 1/10 s KL868 - Land survey .

9 2/10 S (AMSTERDAM) Land survey

Arrive at Accra

10 3/10 - M KL585 Land survey

11 &4/10 T . Accra/Beposo :Internal MEetlng of JICA MlSSlon on the
: preparatory work progress

Courtesy Call to Embassy of Japan Do
Coutesy Call to Mlnlstry of Flnance & Economlc
Planning (MFEP)

Courtesy Call to Ghana Highway Authorlty (GHA)
_Prellmlnary Meetlng on Beposo Brldge w1th GHA
“(Record of Meeting "I'")

Land survey .

Site Invest1gat1on on Beposo Brldge

12 5/10 W Acera/Beposo’
_ / W' Accra/Beposo Land survey

13 6/10 T Accra/Beposo Meeting on Technical. Terms between JICA H1331on'
.and GHA at Takoradl (Record of Meeting "II') o

Land survey
Commencement of Borlng Survey on the 51te

i4 7/10 ¥ Accra/Beposo: Internal Meetlng of JICA MlSSlon on’ Technlcal
: Terms : : :

Courtesy Ca11 to Mlnlster of Roads and nghways

Detailed Discussion on the ImplemenLatlon of the
Project with GHA (Record of Meeting "ITI')

:Borihg and land survey




ANNEX 1.2 (2)

Date

Place

‘ B Descriptidn
15 8/10° 8 : Accra/Beposo  Internal Meeting of JICA MlSSlon on General
: Matters
Borlng Iand survey
16 9710 S Ac¢ra/Beposo Slte Investigation on Route 1 {Accra-Lower Volta
River Bridge), Route 2 (Tema—Akosombo Dam) & Port
of Tema
Internal Meeting of JICA Mission on Minutes of
_ Discussion :
P  ; 'Borlng and land survey
17 -10/10 M 'Acéra/Beposo MEetlng with GHA' on Minutes of Discussion
. . . : (Record of Meeting"IV")
Boring and land survey
18 il/10 T Accra/BepoSO Signing of Minutes of Discussion at MFEP
' S Report on S1gn1ng of Minutes to JIcA and -Embassy
of Japan
o Borlng and land survey
19 '12/10 W :KL588 Team Leader and other three members leave Accra
: T for Tokyo
‘Beposo Borlng and land survey
20 13/10 T (COPENHAGEN) Boring and ‘land survey
21 lﬁ/lo ?F'-Beposo ditto
27 15710 & SK989  Arrive at Narita.
' . Beposo - ‘Boring and land survey
23 16/10 S Accra
24--12[10 .M- Beposo Traffic Survey, Boring and land survey
e _ ) : Traffic survey and boring survey
25u 18/10 :TJ'ngpsp ' Completion of land survey
26'1f9/10 'W..Bépasd- Traffic Survey and boring survey
2?"*éd/iOHIF::Accra Beposo Arranging collected data
j23'.2171b.53 :BA7368" Geo;surveyor.énd Land-surveyor leave Ghana
29 22/10° § - (LONDON)
30 23/10 8 'BAOD7 Arrive at Narita




ANNEX 1.2 (3)

'SECOND FIELD SURVEY (3/12 - 23/12, 1988)

Date _ piace Description
1 3/12 [ "BAOOS Team 1eader and other three member leave for
o Ghana
2 4/12 S (LONDON)
3° 5/12 M BAO79 Arrive at Agcra
4 '6/12 T  Accra Visit to JICA office and embassy of Japan
Coutesy call to Ministry of Finance & Economic
Planning
Coutesy call to Ghana nghway Authorlty (GHA)
Preliminary meetlng with GHA
5 /12 W Acera . Meetlng w1th GHA
6 8/12 T Accra Meetlng with GHA and signing of mlnutes
: of discusison
7 9/12 F = Accra HReport:to embéssy of'Japan;
: Team leader leave Ghana
8 10/12 é_ Tékgradi . Site investigation
9 -11{12' S Takoradi ditto
.10 12/12.- M Aécra: Data collection
i 13/12 T AI(:c.I;a
12: 14/12 W Accra |
:;3._15/125 T Acera Data collection and:OEfice work in Accra
14 16/12 F  Accra.
15 17/12 s Acera
i6 _18/12 S Accra
-1? 13/12 M Accra Report to émbaésy of Jaﬁan'anﬁ'JICA office
18 20/12 T .-KL586 . Remaining'tﬁfée member leave Ghana
19 21/12 W ( AMSTERDAM) |
20 22712 T
21 23/12 F KL863

Arrive at Narita




ANNEX 1.2

_ANNEX 1.3 LIST OF PERSONS INTERVIEWED

EMBASSY OF JAPAN

Mr. Shigemi ANDO His Excellency, Ambassador to Ghané
Mr. Shigetu KUROSAWA - Minister dounsellor

M;.'Térufusa ARIGA Minister Counsellor

Mr. Haruyuki TOGASHI : Second Secretary

JAPAN INTERNATIONAL COOPERAPION AGENCY

Mr. Takashi NAGAKURA Resident Representatlve, Ghana Offlce of
JIcA .

'MINISTRY OF ROAD AND HIGHWAYS (MRH)

“Lt. Col. M.K.Gbedemah His Excellency, PNDG Secretary for
' Roads and Highways

Mr. 8., K. Nunoo Chief Technlcal Dlreétor

GHANA HIGHWAY AUTHORITY (GHA)

" Mr. H.A.O. Quaynor Chlef Executive

‘Mr. H.D. Pappoe Deputy Ch1ef Executlve (Admlnlstratlon)
Mr. K. Abbey Sam S Deputy Chlef Executlve (Malntenance)
Mr. J.V. August . 'Deputy Chief Executive (Development)
Dr. K.A. Addai _ - Chief Englneer (Brldges) '
Mr. M.G. Anafi Chief Englneer (Planning)

Mr..A;K. Hammond _ Chief an1neer (Contract)
Dr. F.A. Abedi o .thef Englnegr (Mater}al)

Mr. Kofi Yéboah: ‘ . Princiﬁai Engineéf:(Bridgeé)

Mr. K. Ansah-Otoo Materiél Engineer

Mr. Atta Afran _ _ Prinéiﬁal Valuef

MINISTRY OF FINANGCE AND ECONOHIC PLANNING (MFEP)

Miss Eleanor Quist Actlng Chlef Direc¢tor:,

: Internatlonal Economic Relatlons Division
Mr. S.k; Kabb ' | . : Senior Economic Plannlng-Offlcer
Mr. E.C. ﬁotimeh Senior Economic Planning Officer

Mr. Badoor Senior Economic Planning Officer

Mr. L.0. Prempeh ' Asst. International Economic Relations
. Dfficer .

Mr. K. Opoke Asst. Economic Planning Officer

A-b
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