2-2~1

After independen

'prope1 maintenance due to the seri

Cutline of Transport Sector

General

ce in 1957, Ghana had 2 well developed transport
system, however, it suffered from more than a decade of neglect of
ous economic depressxon spanning .

the entirée 1970's and early 1980's. Thus,

farm products to the domestlc market and principal export

apac1ty to transport

commodities such as cocod and timber to the export port was

seriously damaged.

Whén‘the.firot Economic Recovery Programme, (First ERP 1984/86)
was launched and the 2nd ERP 1986/88:succeeded thereto, a special
emph331s was placed on the physical rehabllltatlon of the '
transport infrastructures for pr1nc1pal export commodltles, as . one'
of the key instruments to rebu11d the national economy as well as

institutional improvement of the transport-related opganizatioﬁ.'

Ghana's traosport sjstom,:as_shown in Fig. 2-3, comptises:

1)  a network of about I&’OUO'Rm.of.primary/SECOndary roads and
urban arterlal roads, and about an equal length of feeder
roadq, '

2) an overaged road vehlcle fleet of about 68, 000 vehlcles,

j) a 950“km rdllway system, : . .

4)  two méjdr.deepwatﬂr ports'and three.small fiohihg ports;

5). a small inland water transport sySLem over the Volta Lake,

6) a natlonal marltlme shlpplng company, and

7) an international airport at Accra and three main domestic
airports as well as a national a1r11ne.

As shown in.Fig. 2-4, the.administrqtion of the trénSport Sectot'

is_handled.by two ministries: the Ministry of Roads and ﬁiéhwa}s"

(MRH), which oversces road 1nvestmentb and malntenance, and the

Mlnlstry of Transport and Communications (MTC), which deals w1th

all other transport subsectors and overall transport pollcy and
planning,

The three agencies under the MRH comprises:

- 13 -



--(1).

1) the Ghana Highway Authority (GHA), an autonomous body which
" manages maintenance and construction of the primary and
secondary roads,

c2) the Department of Feeder Roads (DFR) which handles maintenance

' and constructlon of feeder roadu, and

3) the Department of Urban Roads (DUR) which was set up in 1983
' to look after urban rcads, but Whlch is not yet fully
separated from GHA.

Theee'relétionships are shown in Fig. 2-3.

Road and road transport

The total 1ength of roads in Ghana is about 28, 300 km, and which
is composed of trunk roads of 14,100 km long and feeder roads of
14,200 km long as shown in Table 2-7. The zones of influence of

the Natlonal ‘Route 1 on whlch the Project bridge is located shall

1nc1ude the five regions ‘'of Western, Central, Ashanti, Eastern

(1nc1ud1ng Greater Accra) and Volta

The total length of roads in these 5 reglons “is 17,700 km or about
63% of the total road 1engtn in Ghana. The length of paved roads
is 5,800 km (trunk road) and the pavement rate is about 20%4. 'The

remalnder is of gravel or earth, As these roads had not been well

malntalned in 1974 thr0ugh 1981, as aforementioned, they generally

deterlorated and even the pr1mary trunk roads connectlng the

:pr1n01pa1 o1t1es need maJor rehabilitations or repairs. The

secondary énd feeder roads are damaged more_and this discourages

'driVers from making long distance'tribs, reeulting in

excentrlcally hlgh vehicle operating costs.

- Table 2*8 gives the number of prlvately owned vehicles w1th

roadworthy certlflcates. Durlng 1982/85, the number of veh1cles

were reduced,'whlch means that the import of new vehicles had been

._restrloted for the period.

Tablé 2«9 shows the fuel consumption. The fuel consumption

'dlrectly correlates the movements of the vehicles. During
'_1981/84, the fuel consumption declined by 40% and, in 1985 rose

'agaln by 30% over the prev1ous year. The 90% eof the passenger

transport vehlcles used on commercial basis belong to the private

SECtOI‘. .
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Tablé 2-7 ROAD LENGTH BY REGION (1984)

KR Trunk Roads : ' Feader

‘Region o " Paved Gravel Total Roads
Greater Accra . 486 .- 486 209
Volta" -~ - 639 899 1,538 1,656
Eastern . ° 1,083 738 1,821 2,176
Central C9%4 307 1,251 1,317
‘Western - 302 1,226 1,528 1,615
Ashanti~ | - 883 525 1,408 . 2,718
Brong Ahago C : 656 1,191 1,847 . 1,942
Northern - - 613 2,078 2,691 1,165
Upper: - . . - SRR 176 1,388 1,564 1,362
Total . . .~ . 5,782 ° 8,352, 14,134 ' 14,160

:Source: - The world Bank ‘Staff Appra1sal Report, Republlc of
v Ghana, Road Rehabllltatlon and Malntenance PrOJect

' Table 2-8 VEHICLES REGISFERED 1979/85

B L Prlvate ‘Cars Tankers } . Total
Year Motor=~ " and - Busesg and Tractors Total Excluding
. cycles — Taxis | .+ ‘Trucks - .. - . . Motorcycles
1979 6,372 ' 50,969 . 12,392 7,977 1,128 78,838 72,466
1980. . 5,751 47,872 14,649 7,411 861 76,544 76,793
1981 3,992 . 44,644 14,696 6,211 688 70,231 66,239
1982 = 5,678 - 50,449 16,261 6,119 1,22y 79,728 74,050 -
1983 5,233, 47,649 13,918 6,427 940 74,167 68,934
1984 4,663 " 40,404 - 11,355 . 6,082 802 63,306 58,643
1985 6—577_,-' 43,174 11,168 :6 490 751 68,160 ~ 61,583

Notes: | levate owned vehicle with Roadworthy Licence only, do
' not 1nc1ude Govent—owned ones.

Table'2~9 FUEL CONSUMPTION 1970/86

. o _ : : = % Change
Year . .Gasoline ~  Diesel Fuel Total Over Previous
ﬁ : ' L ' ' Year
1970 -~ 172,212 194,016 366,228
1971 .. ' . 190,680 199,180 389,860 + 8.2
1975 . S 227,002 233,331 460,333 + 7.7
1980 . | .245,800 282,300 528,130 + 9.5
1981 . 263,500 295,600 . 559,100 . + 6.0
1982 © 247,600 255,600 503,200 ~10.0
1983 181,200 . 231,800 413,000 -18.0
1984 o 178,000 .- 223,100 . 401,100 - 3.0
.1985 213,000 - 281,000 494,000 + 2
1986 o 227,000 . 285,000 512,000 + 3

SOUrcé: Ghana Brldge Development Programme, F1rst Stage,
Feaslblllty_Study, .Tahal Consulting Engineers, Accra, May 1983,
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(2)

Railway Corporation (GRC).
"t
southern Ghana, coverlng the so called "golden triangle with

Railways
: The railway system is operated by the Government’ owned Ghana_u

The railway network serves only

Accra, Kumasi and Takoradi at its vertices, with a connection from

Accra to Tema port. _ . _
While the.length of the system is only about. 950 km, it.sepvé§'the
richesﬁ; mﬁst productive, and most populated regions in‘thna.;
Until the eafly 1970's, it carried a sigﬁifiéént share:bf'éxpOrfJ
traffic to the ports: baux1te, manganese and timber to Takoradl,:

and cocoa to both Takoradi and Tema. Since then,'rhe neglect and

' consequent deterioration of the railway virtually crippled Ghana's

export’éépabilities} As a result, railway traffid,”wbich was
about 1, 6 million tons and 8 m11110n passengers in the early -
seventies, declined to 360 000 tons and 3.4 mllllon passengers in

1983, as shown in Table 2- 10, ‘ o :
Within the framework of ERP- 1985/88 the railway”rehabilitation’

'pro;ect has been implemented, thus leading to the restoratlon of -

the transport capac1ty of 590, 000 tons.

Table 2-10 PASSENGERS AND COMMODITIES TRANSPORTED BY RATL 1980/87

. Passenger Traffic Freight ‘Traffic

Year Passenger Passenger  Total Tonnage .- Estimated. Tonhe
Journeys Kilometres of Goods Carried Kildmetres of Goods
(1,000) (million) (1,000) - (million)
1980 5,543 4595 643,5 . 106.4
1981 3,693 313.5 566.4 ' 91,9
1982 3,114 290.0 " 476.0 74,0
1983 3,394 380.0 358,00 61.0
1984 1,379 157.4 370.0 43.5
iggg 2,115 190.3 ©509.6 77.2
2,608 1255, 99,2 ‘ 50,0
1956 , _ 1 599.2 | _ 100.0

3,485.5  's566.8 593.4 106,2
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2-2-2

(1)

(Iz) -

:A 3-year Publlc Investment Programme (PIP) has been established to .

(3)

Deyeioement-in Road and Bridge Subsector

Development PrOJect in Economlc Recovery Programme

The Economlc Recovery Programme (LRP) is a natlonal medium or long

‘term, soc10~econom1c development programme in Ghana. The lst ERP

: 1984/86 was 1aunched in 1983 the Znd ERP 1985/88 is in progress

and practlcal 3rd ERP (Pollcy Framework 1988/90) is starting.

Publlu Investment Programme

~aim, at the efflclent use of publlc ‘resources, which is the weakest

p01nt in the management o{ present economlc system, within the

framework of the above mentloned Economic Recovery Prog1amme. The

_Flrst PIF was 1ntroduced in ‘1986 and 2ad PIP is belng 1mplemented

at present, where the prlorlty is glven on the rehabllltat1on of

productlon capac1ty and new development of the agrrculture,

manufacturlng industry, mining industry and forestry, as well as

on the 1nfrastructures following the first PIP.

Tran3port'Sector'Inveetment Programme
Within the PIP the investment programme to the transport sector

has been establlehed as follows.

The UNDP and IDA have been helplng Lo strengthen the plannlng and.
1mp1ementatlon capabllltles of MRH and MOTC. The on g01ng Ports

Rehabllltatlon progect and three new projects to be lnltlated

'durlng the 1988/90 plan perlod, namely, the Transp01t Rehabili-

tation Progect, the Second Telecommun1cat1ons Pro;ect ‘and the
Puhblic Enterprise PrOJect, all of which are belng financed by IDA

and other donors, are elso:ekpected to provide the necessary

:institutioﬁal strengthening to a number of MOTC organizations.

'The sector' s 1nvestment programme for the 1988/90 plannlng horlzon

' 15 prlmarlly geared towards the contlnued malntenance,'rehablll—

tatlon and refurblshment of essent1a1 transport and communlcatlons
1nfrastructure, equ1pment and roll1ng stock to enable the sector

contr1bute effectively to the country's Econom1c Recovery

".Programme (ERP)

- 20 -



(4)

.To this end,

execution durlng ‘the plan petiod.

a total incremental inveétment'of3¢128 559 w of which
#91,339 m represents thé foreign and ¢37,220 m the local cost

component will be made in 87 top prlorlty pro;ects programmed for
A brief resume for some oi the

key projeété in the sector is given be low.

‘Roads and Brmdge Subsector

Roads and nghways continue to constitute a major focus of the PIP
and the tétal investment of $66,092 m,accounts for about 51 per

cent of the planned total 1ncremental 1qvestnent of ¢128 559 m for

‘the Transport and Communlcatlons sector, Major pxlorlty progects

1mp1emented within the plan are shown in Table 2 11.

Table 2-12 glVeS the latest annual estlmate of GHA for the

'rehabllltat1on and reconstruction progects of roads and brldges,

which being based on the rolllng plan for 1989/93.

-2l -
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- 2-2-3

Administration of Roads and Bridges

Ghana nghway Authorlty (GRA) was establlshed in 1974 as an-

‘autonomous body w1th its own Board of Directors app01nted by the

Governmcnt. Fig., 2-6 g1ves organization chart of GHA, It has a
staff and work force of about 10,000, spread over one central '

office in Accra, 10 regional offices and 32 main district offices.

It carries out the majority of routine maintenance and part of

periodic maintenance of trunk rpads through its own work forcé,
all other periodic maintenance and construction/reconstruction :
works are done through contractors, administered by GHA. During
l984 approx1mate1y 5% of routine maintenance, 75% of periodic

maintenance and 100% of constructlon/reconstructlon works.

- 2 -
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" Process and Content of the Request

‘The exiéting Beposo Bridge is "the one and only" transport means

cr0531ng Pra River on National Route 1 However,:dne to its old
age (54 years after its completion 1n 1934) it has been in.
general superannuated and, furthermore,'there have been observable
physlcal damages or failures on the principal structural members

due to the accelerated growth of traffic and increasé of heavier

'veh;cles u51ng the bridge.

The Ghana Highway Authority (GHA) commissioned Che feasibility .

: Studies to an expatriate consultant in 1984 for the improvement of

the trafflc and phy51ca1 bottlenecks on the existing Beposo

Brldge.

' Consequently, the GHA arrived at conclusion that a new bridge of

twb lanes be reconstructed as'urgently as possible at immediate

downstream of the ex1sr1ng Beposo Bridge and the Government of

Ghana has requested the Government of Japan to implement the

Project under the grant aid programme of Japan.

- 26 -
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3-1-1

CHAPTER 3

OUTLINE OF THE PROJKCT AREA

Gutline of the Projégt Area

Influence Area of the Project

The existing Beposc Bridge is locatéd in the southeastern part of
the Western Region bérdering the Cénfral Region, and crosses Pra

River on the National Route 1.

_ There are (located on National Route 1) ‘several principal cities

such_és Sékondi at 15 km and Takoradi at 20 km to the west of
Beppsb'Bridge, and Cape Coast at 40 km, Accra at 150 km and Tema
at 185 km to the east of the Beposo Bridge. '

Fig. 3-1 gives the traffic flow diagram, made on the basis of
traffic survey data by GHA. It is easily seen that most of the

flow of goods and passengers are concentrated on the National

" Route 4 and the National Route 1.

As shown in Table 3-1, Tema Port deals with most of imported

commodities, and Takoradi Port functions as an export.

Table 3-1 CARGO UNLOADED AND LOADED AT TARKORADI AND TEMA PORT

{000 tonnes)

Cargo Cargo
unloaded unloaded

Takoradi Tema Takoradi Tema

1973 437 2,307 1,565 694

1974 _ 671 2,640 1,326 - 794

1975 679 2,631 - 1,456 929

1976 559 2,698 1,262 708
1977 .. 38, 2,683 1,072 645

1978 ' R 2,000 1,060 544

1979 - 1,947 796 301

. 1980 - 2,469 542" 361
1981 - 2,968 541 710

1982 - 10 1,888 387 584
1983 : 245 1,054 349 1,334

1984 184 1,735 320 494

1985 231 2,152 828 534

- 27 -



-Consequenfly, the 1mported material at Tema Port flows. to. Kuhasi

on the National Route 4 and to Sekondi/Takoradi on the Nattonal

Route 1, while most of the commodltxes exported through Takoradl

Port flows from Kumasi on Natlonal Route 4 and from’ Accra/Tema to

Takoradi Port on Route 1. The National Route 1 thus ‘plays’ an
important role of export corridor together with_National Route.A;
The existing Beposo ‘Bridge is "the ome and only"” means of cr0531ng-
over Pra on the National Route 1. Consequently, ‘the’ SLgnlflcance
of the Project is defined subject to the 1mportant role of the
National Route 1, the influenced area of the Prcject will be

' widely the Reglons of Western, Central, Eastern, Ashantl and

Greater Accra.
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3-1-2 Population of the Project Area

As shown. in Table:3~2; the:populatibn of fhe'ﬁ rggiong Fﬁéé will

be beneficiaries-of the Project'will be about 8.7 milllog;:

If the 1nf1uence of the Project is limited to the Ibcal e _
authorities w1th1n 20 km radius of the Pro;eLt site, the direct
beneficiaries will be about 230,000.

Table 3-2 POPULATION BY REGION
i ~ Area 1970 1984
Region - (sp. km) Population Density* Population Density™

o (1,000) - (1,000)

‘Western 23,921 770.1 32 1,157.8 438
Central 9,826 890.1 88 1,142.3 116
Greater. Accra 3,245 903.4 - 278 1,431.1 441
Eastern 19,323 1,209.8 63 1,680.9. 87
Volta . 20,570 947.3 46 1,211.9 . 59
Ashanti | 24,389 1,481.7 61 ©2,090.1 86

‘ Sub-total 101,274 6,202.4 61 8,714.1 - 86
% for All region (42.5%) _ _ ' (zo0.92)
‘Brong-Ahafo - 39,557 766.5 - 19 1,206.6 - 31
‘Northern . 70,384 727.6 10 1,164.6 17
Upper West - 18,476 319.9-, 17 438.0 24
Upper East. 8,842 542,9 61 772.7 87

Source: -PopﬁlétiOnICénsus'of Ghana, 1984,

Table 3-3 DENSITY OF POPULATION BY LOCAL AUTHORITY

Local Authority

Population (1,000)

(Code No.) 1984 1989
0iz 48,9 57.0
100 76.9 80.2
101 86.6 92,4
Total 229.6

- 30 -



313

ETrausport”énd Fiow of Goods

f?able 3—A;gives the principal commodities produced within the

ihfiuence=areé of the Project; and Table 3-4 shows the amount of

ﬂthose commodltles transported by the two modes of transport namely
fﬁroads and railways. AccordTng to the tables, 170,000 tons or 84%
”of the total of cocoa is. produced in a wider part of the
.1nfluenced area (Sunyan1/Kumas1/Kof011dua),'and almost all the
',cocoa products thereof are transported to Takoradi (and Tema) by
Crail (GO,QOO ton) and road (110,000 ton).

'Moqt of the cocoa for export is transported from Kumasi to
"Takoradl through National Routes 4 and 1 w1th a considerable
;prqport;qn (110,000 ton) of cocoa crossing over the existing

'Bepbsb_Biidge'for export.

LTlmber is: one of the p11nc1pa1 export commodltles ‘and 80% of the

'~_'total product from the influenced ‘area of the PrOJect are produced

?around Kumas i and transported to Takoradl on the National Route 1.

‘fThe*menganese and bauxite are mainly transported by railway.
. However, 26,000 tons ‘of manganese and 8,000 tons of bauxite (10%
“of ‘the total of each) are ha&led'by heavy trucks to Takoradi on

the ﬁational Route 1.

-~ 31 -
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3-1-4

Traffic on the ‘Route 1

fié.:B'Q shews the. annual variation of ADT (Averege Daily Traffic)

'beLween Sekondl/Takoradl and Accra/Tema extracted flOm the trafflc

survey:deta by GHA. In 1987, the trafflc show maximum value 3,925

between Accra and Tema, and decreased gradually westwards to Cape.

“Coast. Around Cape Coast, it showed again-a peak value because

'_ the traffic within the Cape Coast area and traff1c from and to the

3-1-5"

(1

”no1thern part of the Natlonal Route 1 merged here. To' the west

beyond Beposo, 1t showed a peak value in Sekond1/Takorad1

'-1ndustrlal c¢ircle and become smaller after Axim. Routes 62 and
"842 carry international traffic to and from Ivory Coast’ and Togo

respectlvely.

Traffic 0n_the.Bep030 Bridge

 _An addltlonal analy51s has been made in depth on the traffic fbr

the Project brldge, u31ng the 3 days~cont1nu0us 24 hours trafflc

' survey conducted on ex1st1ng Beposo Brldge within the Basic DeSLgn

Study.

'Trafflc Volume

Table 3~ ? shows the result of 3 days continuous 24 hours traffic

- survey, and Table 3-6 the average dally ‘traffic by veh1c1e types.

U51ng these data, the ADT on the existing Beposo Brldge is

estlmated as about 1 755, and this value is very close to the

flgure of 1, 741 surveyed by GHA in 1987.

Table 3-6 AVERAGE DAILY TRAFFIC ON. EXTSTING BEPOSO BRIDGE

Veﬁicle Type : Traffic - 4

iType’ 1, Motor cars - - 480 S 27
Type 2 - Light goods vehicles 740 42
‘fype 3 Passengetr commercial 206 12

¢ vehicles (Bus) ' ' :
‘Type 4 Médium goods.vehicles 76 4
Type -5 Heavy goods vehicles 253 15
| 1,755 100

s



24 HOURS TRAFFIC SURVEY ON EXISTING BEPOSO BRIDGE

Table 3-7
- : 17/10/88 *18/10/88 19/10/88 3 DAY 1 Average
Vehicle Classification (Mon) (Tue) (Wed) = .Total TERE
(1) c;fs Type 1 468 482 489 _1,439'_27.3 480
. [ _ : S |
i 2) Vans Pick- - ) _ ]
5§ﬁ?§16 ( )'uiniand Type 2 354 278 241 873 16.5 291 707
Roavers - v
[(3) Light Buses - 369 533 445 1,347 25.5 4
(4 : : . 53
r{(4) Heavy Buses AT 4 147 169 143 4?9 10.4 15
) ype 23 R 3 16%
Medium |(5) Mammy Wagons’ 31 105 23 159 3 q 5
Vehicleliey isht Goods Type & 42 89 96 227 4.3 7§
~ Vehicle- : . S
Heavy ' (7) Mediium Goods 66 79 81 226 4.2 75
Vehicle Vehicle . .
(8) Heavy Goods |{Type 5 170 138 194 - 5Q2 9.5 167 14%
Vehicle - :
(9) Others - y 11 15 8 3 0.6 11
Total 1,658 1,888 1,720 © 5,266

‘Note: Day marked * is Market day at Beposo

(2) Orlgln Destlnatlon Qurvey

0-D survey was carrlad out by 1nterv1ew1ng drlvers of 447 vehlcles

- sampled at random from the 5,266 veh;cles that_crossed the

existing Beposo Bridge over the period,

'_447/5 266=8.,5%)

(Sampling rétio,.

:Aﬂcordxng to the results, nearly 60%Z of the trafflc . passing on the

existing Beposo Brldge towards Takoradi originated from Accra/Tema
The

remaining 40% constitute local traffie from Cape Coast and its

area, Kuma51 and the nortnern sector of the country.

vicinity.

Almost 97% of the traffic that crossed the bridge ‘and- orlglnated

from westward direction were destlned for. SecondllTakoradl

indistrial zone.

Table 3-10 indicates that 907 or more of the trafflc toward .

Takorad1 were passenger vehlcles such as’ passéunger cars,

buses, and buseS,
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Of the Sambléd 223 Vehiéles moving towards Takoradi the number of

heavy ‘goods vehicles (HGVs) was 70 or 30%, while for the 241

towdrde Accra, HGVs shares was 44 or only 19% of the totél, which

amounts to about one half that of vehicles towards Takoradi.

From Table 3-12 it could be seen that the goods carried by the

HGVs towards Takoradi were composed mainly of timber, fuel, cocoa,

fruit and vegetable etc. It is very noteworthy that nearly 70% of

. these HGVs are large trucks or trailers, 20 ton to 30 ton,

carfyiug timber that originated from around Kumasi through

National Route 4 down to Accra ahd'theﬁ to west on National Route

1, passing on existing Beposo Bridge. Destination was Takoradi

Port.

Table 3-8 TRAFFIC BY ORIGIN/DESTINATION (TO TAKORADI DIRECTTON)

" Dest.

(85)  (12) (0.5)

PR 28 . 27 26 . 25 30 - 29 24 Total (%)
Origin ) Lo
18 Techiman . 1 i
‘10 Rumasi | 21 21 (10)
"5 Knaw Kaw 2 2
‘20 Anynam -1 1
"21 HNsawam . . 1 : o :
22 Accra : 1 1 ' 70 4 76 (35)
16 Winneba : 2 2 1 5 :
1 Swedru K4 2 16
17 .Agona 1 1
13 . Akm Oda 9 pi 11
2 Mankessim B 12 2 15 (15
!}  Cape Coast o ' i 26 6 33
8  Abra Dunkwa 1 ‘ 1
3 Assin Fosu 1 2 1 4
19 Adansi Praso . 2 2
6 Elmina 7 6 13 ( 6)
14  Akutuase’ 1 1
9 Kissi. 2 2
4 Xomenda l_ 7 1 9
" Bepaso 2 2
1 2 1 2 184 26 1 217

Note: Traffic shown is a sum sampled from the 3 days' continuous survey.

DESTINATTION

28 Esiama 27 Axim 26 Tarkwa 25 Agona Junc.
30 Takoradi 29 Secondi 24 Nchaban _
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Almost all these timber transport vehicles had loads exceeding the

rogulated weight at the existing Beposo Brldge.

On the contrary, around 90% of traffic towards Accra orlglnated

from Secondi/Takorndi'indnstrial area, and almost all the vehlcles'
were destined for AccrafTema area.

The rest 10% were destlned for Cape Coast and its v1c1n1ty, and
this traffic is regarded as local traffic on the ex1st1ng Beposo_
Bridge and 64% of these are passenger transport vehicles as in the
case of traffic towards Takoradi. ' '

The principal goods carried by HGVs tawards Accra are cement, fuel :
and fertilizer imported to Takoradi Port and almost all of these
veh1cles are destined for Accra/Tema area. The welght of cement _
carrylng vehicle is nearly 30 ton and exceeds the regulated weight

‘at. the ex1st1ng Beposo Bridge.

Flgures 3-3- and 3-4 show traffic flow diagrams based on sampled
numbers . in both Takoradl and Acecra dlrectlons.

The average daily number of persons passing on the existing Beﬁosd:
' Bridge by passenger cars and buses are estimated at around 17 000
in both dlrect;ons. As the Beposo v111age w1th estimated
popnlation:of.éround 2, ,500 forms a local commnnlty_center

: contalnzng market, church, police station and fuelIStaiinn about
300 villages near Beposo are, in routlne, using very dlrectly the'
“existing Beposo Bridge to transfer their farm produces and to

purchase other goods in Beposo,
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" Table’3-9 TRAFFIC BY ORIGIN/DESTINATION (TO ACCRA DIRECTION)

9 Akm Oda

- 39 -

et 903 4 s 67 8 910 11 12 13 14 Total(%)
. Origin .
~ Abid jan(Int'1) 3 L3
Tikobo, 1 1
‘Samraboi 2 2
Elubo 5 5
Esiama 2 2.
Axim 2 6 8
‘Dvnkwa 1 1
Tarkwa - _ 3 : 3
Takoradi 2 4 44 3 1 1 1 7 3 7 113 1 1 13 201 (84)
Secondi ¥ 1 2 1 6 2 13 ( 5)
Iuchaban L 1 1 ‘
Shama - _ : R : _ : . 1
Total 3 & 48 3 1 1 1 11 3 8 141 3 1 13 3241 (100)
(K) '” (20) _(4) (3. (59 (5) =
Note: Traffic shown is a sum sampled from the 3 days' continuous survey.
DESTINATION | | | | |
1 Beposo 2 Komé;da '3 Cape Coast :'4 Elmina
5 Yamoransa 6 Assin Fosu 7 Twifo-Praso 8 Mankessim
. 10 Swedru "11 Accra 12 Tema



3-10 COMPOSITION OF VEHICLES BY ORIGIN (TO T

AKORADI DIRECTION)
Table _

Vehicle g vAN 1B HB MW LGV MGV ‘HGV  OTH Total . (%)

‘Origin . A 15'"(:6 23
1 2 ‘73 2 4 s 15 (6.7
. g 2 . ) 4O . 6
5 : 1 4 5.0
% 1 3 1 5 1 - 1 12 _(20)
7 i2 VI 4 12 33
8 1 - o I
g - 1 1 L2
10 1 18 1. 200 (9)
11 1 : 3 N}
ig 1 1 9. -
‘14 1 - l
15 ) _ 1 1
16 1 ’ . G 5
17 ' 1 L
18 1 b
19 2 S 2
20 1 1
21 1 _ C 1 :
22 18 19 15 ' 2 7 1 12 74 (33)
23 . . 1 ' : 1 -
Beposo 1 - ' 1 2
Total 37 55 20 . 2 24 18 48 19 223 (100)
(zy - (16.6) (24.7)(9.0%)(0.9%) (21.5)(8.5%) T
C ! Car g © VAN : Van, Pick-up
LB : Light Good Vehicle HB ' : Heavy Bus
HB :: Heavy Bus HW_ ! Mummy Wagon
LGV : Light Good Vehicle MGV : Medium Good Vehicle

HGV : Heavy Good Vehicle OTH : Others
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~ HGV

Heavy Good Vehicle

Table 3-12 VEHICLES BY COMMODITY

 Table 3-11: COMPOSITION OF VEHICLES BY ORIGIN (TO ACCRA DIRECTION)
. - Type ¢ yAN LB HB MW LGV © MGV HGV OTH  Total
-, Origin - . _
23 : 1 1
24 1 1
26, 1 . ! 1 3
27 1 1 2 3 i 8
28 1 1 2
29 3 1 4
. 30 2 2
32 o
33 DI o _ .
‘Takoradi 32 59 34 8 15 43 191  83%)
- Secondi 2 3 2 3 2 13 {5.6%)
. Benso : : 1. 1 - '
Abid jan ' 2 2
Tikobe -1 ' 1
Ivory Coast . ... . 1 1
.. 38 68 40 15 24 44 230
7y o (30%) (177) (67 (11%) (19%)
C i Car . o VAN : Van, Pick-up
LB: : Light Good Vehicle . HB : Hedvy Bus-
HB .- : Heavy Bus _ MW ¢ Mummy Wagon
LGV : Light Good Vehicle MGV ': Medium Good Vehicle
: OTH :; Others

(HGV ONLY) TO ACCRA DIRECTION

Vehicle

Item

Cocoa . 2 { 5)
Wheat 4 (-10)
‘Timber 6 (14)
Fish. 1 ¢ 2)
Cement 15 ( 38
Fuel 4  ( 10)
- 0il Palm 1 ¢ 2)
Tobacco’ 3 ¢ 7
Electric Appliance 1 ( 2)
Fertilizer 2 ( 5

Total 39- . (100):

-



(3)

TO TAKORADI DIRECTION

Teem Vehicle =
Timber 48 L 69).
Fuel ? (13
Bitumen 2 g g;
Cocoa ' (. 4)
Vegetable 3. ‘ 1)
Fruit ! ( ;
Beer ! ¢
Fertilizer 2 ( 3?

70 (100)

Total:

Diétfibution of traffic and passengers by time zone

Table 3-13 shows the dlstrlbutlon of traffic and passengers.
computed on the basxs of the first day sampled number of vehlcles.
The peak or maximum traffic toward Takoradl dlrectlon was observed
during the hours 6:00 -~ 12:00. The' Heavy Good Vehlcles carrylng
timber (referred to as ST: Spec1al truck) accounted for SO/ of
the total ﬁeﬁicles, This means timber from Kum331 15 transported
on the samé_day to Takoradi Port for export, thus producing_
traffic that is concentratéd.on the existing Beposo Bridge during

that time zone.

'Since'the average daily tfaffic of such special trucks are

estlmated &t around 220 from -the sampling ratio and one truck
carrles 15m3 of timber on average, about 80 000 vehlcles transport
1.2 mllllon m3 of tlmber to Takoradi Port passing over the’

existing Beposo Brldge These analjses conform to those generally

made in Chapter 2.

The numbers of passenger are dlstrlbuted almOSt equally durlng the -
hours 6: 00 - 24: 00. The traffic " towards: Accra also shows its

number of value during the hours 6:00 - 12:00. Espec1a11y

.passengers vehicle is the maximum, gbout 400 or 40/ of all

vehicles, durlng on the tlme zone.
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‘Table 3~13 DISTRIBUTION OF TRAFFIC AND PASSENGER BY TIME ZONE

— 0300 6:00  12:00  18:00
- Time Total
Description 6:00 12:00 18:00 24:00
Accra/Takoradi
 Passeénger 25 345 449 448 1,267
Vehicle _ 5 32 2 14 75
Passenger car 4 5 5 3 17
Mini bus 0 3 6 2 11
. Bus 0 5 5 7 17
" Light good vehicle 0 1 0 0 1
Light truck . 1 0 3 2 6
. Truck 0 2 1 0 3
' Specialftruék 0 16 4 0 20
Takoradi/Accra - _
Passenger . 354 . 718 491 385 2,008
Vehicle . 15 27 17 18 11
Passenge.r car 2 4 4 5 15
“Mini bus 4 7 o2 -2 15
Bus . I 8 9 7 3 27
" Light good vehicle 0 0 0 2 2
- Light truck 1 4] i 1 3
Truck o G 1 1 5 7
" Special truck 0 "6 2 0 8
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3-2 Physical Condition

3-2-1 Climate

(1) Rainfall
The Beposo arca experiences two climatic seasons in a year - the
wet and_the‘dry seasons. The wet éeason usually exteénds from the
middle of March to the end of October. The rainy:séason has two"
peéks - a major peak occurring between Hay and June and-a minor
peak nornaiiy in September/October Betweéen these two peaks, that
is in July and august, there is a Lelatlvely dry period when the
rainfall temporarily recedes. Annual average rainfaill is
appfoximatély l;BGO m.
The pefiod.betwéén November and February is normally dry when the
area is subjected to the north-east trade locally referred to as
the HARMATAAN,

: Moﬁthly'aﬁerage rainfall are shown bellow:

Table 3-14  AVERAGE MONTHLY RAINFALL (FOR 30 YEARS)

HMonth Jan, .Eéb._ Mar. Apr. May  Jun. "Jul. Aug. Sep. Oct. Nov. Dec. Year

:Rairr-' S : o :: L : . . . |
f311 _38.1.‘§0,8‘114.3 127.0 228.6'274.3 101.6 50.8 76.2 165.1 119.4 38.1 1,384.3

Source: Mean Monthly and Annual rainfall Maps, Ghana Meteorological
Serv1ce Dept.'

(2) . Temperature
The Beposo-area-lies in a moist. 5em£~dec1duous forest.

The annual avprage daily temperature is around 30 degrees Ce151us.

There are, however, considerable variation in daily temperatures

_recorded over the yesr, The highest- temperatures are usually

recorded just before the start of the rainy season; while the
10wast temperatures are normally recorded in July and august

The site lies in an area of high humldlty. The' thick vegetatlon

cover retains moisture during the rainy season whlch, combined

with high daytime Lemperatures, Ieads to high relative hﬁmidiffés.
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3-2-2

(1)

(2)

usually above 80% during the day. 1he relative humldlty, however,

drops ‘to the lower seventies and gometimes below 70% duxlng the

dry’ season.

River Hydrology

CGéneral

‘The Pra is one of the major rivefs in Ghana with catchment area of

about 22,700 sq. km and length of about 240 km. It flews in an

almost north-south direction and enters the Sea at Shama about 10
Ikm south of Beposo. Its main tributaries are the Birim, Ofin and

the Anum river'as shown in Figure 3-5.

.~ The discharge at Beposo variés’by‘thefseasqn. Maximum flews occhr

after the.peak of the rainy'season‘with the minimum flows recorded
at the end of the dfy season; that is just before the onset of the
rains. |

Buring pefiods-of low flows,. it is uSual for the bidai wéves of

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

'brldge w1th resultant sed water contamlnatlon of the river water.

As no flood reeords are avallable at the proposed site, the gauge.

‘ and discharge data at Daboas1 Gauge Statlon, 4, 5 km upstream of

Beposo have been collected for examination.

Maximum ¥lood Level

1) Flood level assessed from 1nterv1ews

Interv1ews w1th local v1llagers revealed that the flood level
_experlenced has been about 0.3 m above the road surface in
front of GHA tfaffic regdlation offdbe. The Water level was
estimated to be MSL + 5 50 m. '
At hlgh flood 1evels, the west approach road becomes 1nundated

_sometlmes_dlsruptlng traffic for days.

2)  Fiood level analyzed from discharge data

'Acco}ding'to flood anelysis of the gauge and discharge data at
.- the Dab0351 Gauge Statlon, the maximum recorded flood level
-rdwas MSL + 7 2 m which’ occurred in 1968 it reduces to MSL +#

5 5 mat proposed site (see Fig. 3- 6)
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(3) Design Dlscharge and Flood Level

 Peak discharge for 50-year return perlod flood haVe been adopted

for the basic design. The discharge at Daboasi Gauge ‘Station has
been obtaiﬁed from Gumbel method. Design dlscharge and

corresﬁonding flood level at the proposed site have been obta1ned
from Figure 3-6. :

Q = 1,560 m3 /sec
H=M5L+ 5.5m

- 48 -



_Te; ':mnn . { ( : _ _ LT L e T Yy ﬁahunzs
20 LEGEND
‘ ? INTERNATIONAL  BOUNDARY _ _ _ . _ . . e v e e
GATCHMENT  BOUNDARY . ov . _ __ s b o
SUB~CATCHMENT BOUNDARY . | L. oo mwen
RIVER _ ... .. o~ e e e
RAINGAUGE STATION _ _ . _ . _ o — __ L)
RIVER GAUGING. STATION _ .. . . .._. _Ig]
(1 ‘METERING STAYION)' *
NORMAL ISOMVETAL __ _ _ _ _ _ _ ___ PR

NORMAL [SOTHERM . _ L. " _ o _ ... =——ot==

watar year. Stetione operating in
previous years are as listed in text
for each year.

/Q Nate: River gavging stetiang as at 1964-85

¥ . oXpluraptumi |
P KOFORIDUA
7 KIFORDUA

fanhese® D i
g argch

Y8 myn Waksas

CAPE COAST -

'Elmina

SECONDI '\ BEPOSO, o
Fig. 3-5 PRA RIVER BASIN

‘Source’ deroiogical Services of Ghana

- 49 -



Water Level with Return Period of 50 Yoars : ' o
: MSL+7.35m Recorded Maximum Level

v MS.L+7.2min 1968

u.|<]

]
"
T

-

6 T I . _ D M_axim_um Watef Level from I_nguiry/—_
g MSL+5.5m | b

-/

] I e

=

Y

RIVER WATER LEVEL (m)

| V1% ;.-_;’/v'f'mevel an 8 /10/88
e = | (MSL+1.4m)

=
A

High Tide Water Level T ]

MSL+0.77m ' | b T

.gfﬂ

" MS . _
+0 : ! il S

g

—

— o Low Tide Waterzl__'evlef : . - o _
1= MSL—0.77m_ L S g N - _ L L

- Distance' from” mouth of river(km) . - o . =
’ c o : i Fig. 3-6 .RIVER WATER SURFACE PROFILE

..;5_0'..






3-2-3 - Geotechnical Investigation

(1)

(2)

Field Sorvey

‘ 1e1d survey comprising four boreholes =~ one at the east abutment,

two at the west abutment and one in the middle of the river - was

carrled.out,-

.The holes were advanced: by shell and auger with steel casings in
. the overburden when chiselling failed to advance the holes
uappreclably, rotary. drllilng with water flush was resorted to.
"Ins1tu Standard and Bynam1c cone Penetration Tests were carried

. ouk 1n the overburden as drilling progressed Undlsturbed and

dlsturbed samples were recovered for examination and laboratory

analysis.

fNchore-Samples=of 55 m diameter were obtained from the rotary

;drilling in the bedrock.
“Borehole logs and penetration test resulls are sumiarizéd in the

'attéched Annex 3.3.

-Laboratory Investlgatlon

The disturbed and SPT samples recovered from the dr1111ng have

_.been.tested for the following:-

Atterberg Limits,

Moistyre Content, and
Particle Size Distribution

.-Iﬁ'éddition to these tests, the undisturbed samples have been

:euﬁjected'to the unconsolidated undrained triaxial and ¢hé

unconfined compression tests. Other tests have included the

detérmination of the wet density and the specific gravity.

“Samples of the groundwater and the river water recovered during
the ihvestigatioos have also been tested for the presence of ions

'known to be deleterious to ordlnary portland cement.

. The laboratory test results are summarlzed in the attached Annex,

(3)

3.2

Ground Conditions
In March 1984, Cementation International Ltd., carried out an

extensive subsoil investigation at the site of a proposed



| ld have been 10cated 8
replacement brldge, “the ceutre of which wou

m from the down stream face of the existing brldge. The

information obtained from this study has been summarlsed in

attached Annex 2.1 (2)'and has been used o supplement information

"obta1ned from the present investigation,

It is inferred from the information available from the present

investigations and the carlier one by Cementation Internatlonal in
1984 that at the 1ocatlon of the proposed brldge the east ‘bank has .
been cut in re51dual soil formed over the underiylng granltlc : '

gneiss bedrock. The west bank; om the other. ‘hand, 1is. underlaln by

alluvium overlying transported sands and gravels which overline
the granitic gneiss bedrock. '

In the river channel, the bedrock is elthex bare ox' is covered by
a thin layer of transported sand and gravel.  The borehole logs
and the penetratlon test results are summatriseéd in the attached
Annex 3. 3 |

The drllllng at the proposed east abuLment p051t10n revealed the
.presence of 1.2 m of st1ff to very SEiff sandy CLAY the top 0.4 m
of which had some organlc matter. The Standard Penetratlon Test
carr1ed out at a depth 0.6 m recorded at N value of 28. 'The sandy
clay layer is belleved to be the direct product of the weatherlng
of the underlylng bedrocx.

The sandy clay overlles 1.8 m of completely weathered rock whlch,.
in turn overlxes 1.4 m of hlghly weathered fractured GNEISS

The highly weathered gneiss is underlain- by weathered to sllghtly

weathered gneiss which grades into fresh granltlc gnelss at

'elevatlon 1.64 or 6 m below ground level.

The field and laboratory 1nvest1gat10ns 1nd1cate that the west
‘bank is underlain by 0.5 to 0. 6 m of organic s11t (top 3011)

This overlles 2-3 m of soft Lo firm alluv1al sandy silt and sandy
clay- Four St&ndard Penetratlon values recorded in these 1ayers '
lranged from 5 to 7 with an average of 6. Typ1c31 partlcle 51ze

distribution curves for the alluvial silt and clay are g1ven in
attached Annex 3.2 (1), '

The alluvial silts and clays are undérlain by 1 to 3 m of ioose

medium sand with gravel. The gravel fraction was rOUnded
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3-2-4

3-2-5

-lndlcatlng thaL the mater1a1 has been transported. Shells were

also present in ‘this layer. Four SPT values of 5,6,7, and 31 were

:'recorded in this. 1ayer. A cr1t1ca1 exam1nat10n of the borohole-

records shows . that the value of 31 was obtained when testing was

1nadvertent1y carlled out in a casing.

-Typical particle size distribution curves for the SAND with gravel

Iayer aré shown in attached Annex 3.2 (4). The loose sand layer

1s underlaln by about 1 m of moderately to slightly weathered
. fractured gnelss whlch grades into sllghtly weathered to fresh
'bedrock.

8011 proflie along proposed bridge are given in the attached Annex

L (3).

:Topogréphic.Survey

'Topographlc survey was carried out in parallel to the ex1st1ng
g approach roads. It covered about 500 m stretch at. the east bank

731de towards Accra and about 600m at the west bank towards

Takoxadl over a w1dth of 50 m southwards from the edge of the

“‘existing road. These survey results are shown in attached Annex

2.1 (&),

Hydrographie survey

}Hydrogrdphlc survey was performed ovVer an area 150 m upstream and

150 m. downstream of the centreline of the ex1st1ng bridge. -The

._ results are also summarized in Annex 2,1 (4) The detailed plan,

fand profile of the river where the proposed new bridge would be

located are shown in maps with scale 1/200, Annex 2.1 (5).

::The bench mark used for the levelllng is a national bench’ mark No.
'GCS/ISOZ M.S.L + 6.361, located within the compound of the police

station on east bank of river Pra.












CHAPTER 4

THE PROJEGT

Objectives of the Project

The prlmary objectlve of the prOJECt 1s to replace etlstlng Beposo |

_ Brldge, which faces serious danger of falllng, and thus proV1de

safe means of’ cr0831ng Pra River. This should consequently raise

=the eff1c1ency of transportatlon on NaL1onal Route 1 which is-

requ1red for the stable development of economy of Ghana. The
traffic and phy31ca1 problems with the ex1st1ng brldge are as

follows.

'1)_‘Development of cracks on the deck slab, which can result in
" the collapse of bridge deck and thus cause disruption in
trafflc flow. :

' 2) Overall repair is required due to occurrence of corrosion |

. on the steel structural members and consequential distress of
the ‘main support trusses, :

3) Difficulty of undertaking thorough repair works due to the

fact that the bridge has one lane carriage way only,

4) There are no detours to divert the current traffic in the
event of'closure of the bridge for thorough repair works,

5) ‘Low: efflclency of transportation due to vehicle weight
‘ limitation and alternate one-way trafflc control, and

6) There will be no spare trafflc capacity on the existing bridge
:to ‘gecommodate extra traffic in the near future due to the
rapid growth of traffic.

Examination on Content of the Request
Content of the request are described in clause 2.5,

The feduést, confirmed based on the results of the basic design

study, is as follow:

1) Construction of new concrete bridge of 2-lane and 142 m long

with clear span of 100 m, close to the existing bridge and

2) Construction of approach roads of 260 m on east bank and 360 m
on west bank.
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(1)

suspension bridge with steel

Outline of Existing Beposo Bridgg

Condition of Existing_Beposo Bridge

The existing Beposo Brldge constructed. in 1934 is a one spannéd, 
warren Lxuss glrder. -It7is'99'25 m
long between the towers and 96,35 m between the abutment faces,

and it has only one lane of 5.5 m wide and 31de walks of l 25 m on

both sides.

At pxesent, the alternate one-way traff1c controls are conduc&ed
by the GHA staff at the both ends of the brldge. It appears that

the bridge has not been well maintained.

The bridge is alxeady 54 years old. As itlis 10cateﬁ oﬁ'the
National Route 1 which’ functions as oune of the most 1mportant
trunk roads, and part of the Trans West Afr1can nghway runn1ng
from Abidjan through Accra to Lome, it has long been sub;ected to

increase of traffic of heavy vehicles.

' These are causing accumulated fatigues in the main structural

members of bridge, such as hanger, truss,_the'girdér,'etc. As the
initial design documents could not be traced, a general plan of

the bridge has been produced aé_per.the attééhed_Annex 2.1 (1).
The outline of the structure is as follows:'

Tower

The towers, with a section of 530 mm'xjﬁoﬂ'mm, are made of 2 I~
shaped sfeel joined by tie plates. On the tops of two towers the
howe truss girder is laid, and the pratt truss girder is erected

on- the m1ddle of towers respectlvely as formulate the portal at

the both side of the bridge. The towers are supported by rocker

bearings.

main cable

The main cable is composad of two bundles embraczng 7 w1re erES;
and these ropes are anchored into the anchor block in a- shape of a
fan. As socket ailloy is used for the anchcrage Of wlres, part of

the socket is exposed. The anehored frame can not be seem.
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(3)

(&)

(5) .

6)

3'Deck'ié'R:C'concfete slab of 230 m thick. The width and height of

432

'Hanger .

_Hanger made of 65 mm dia steel bar is clamped by saddle to the

maln cable.
Main truss girder

The main-tfuas'girder is a warren-pony truss type with a span of

'98.05 m. The main structural member is made of 2~channel shaped

_ steel joined back to back by tie- plates placed at interval of 150

mm. The width of the structural member is 350 mm, the height of

uppgr.ﬁember:is'BlO mm and the lower 300 mm. The uppér member is
‘reinforced bY“cdmbined steel of 200 mm high. The diagonal member

-is made of channel” shaped steel 150 mn x 90 wm x @ mm, stiffened

by L- typed ‘steel 80 m x 80 m x 10 mm.

Floor System

The laterul beam, I- shaped steel 200 mm x 600 mm x 200 mn, 1is

placed just under the panel poxnt of the main truss girder. At
both ends of the beam, the hangers are fixed to support- the main

truss glrder.
Deck

curb are 100 wm and 150 mm respéctively. "On the sidewalks; there

are no curbs, and the ‘hand rail is supported by 60 wm x 60 mm x 9

i L~ typed steel fixed dlrectly onto the deck. The two plpe hand

rails of the carrlageway are fixed directly on the side of main

truss girder.

Problems of the Existing Bridge

The existing Beposo Bridge has_Beeﬁ ééherally superannuated

Becausé'it has'been in existence for more than 5 decades after its
_ completlon. In order to extend the serviceable 1ife of the
’fac111ty, it 'is evident that extensive and thorough reinforcement

' Qr.repalr works shall be required.

It w111 however, be costly and time consumlng to carry out the

-1nspect10ns and lnvestlgatlon of the foundatlon, measuremenL of
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_ for check for fatigues, etc.

the actual stress on the members, sampling of specimen of members
in order Lo assess how the bridge

should be reinforced and rePﬂlred' As a'YESU1t’ the extensive
dost of reinforcement and repair works may exceed the

recoustruction cost.
In this basic design study, the treffic.and_physical.prqblems_

inspected visually are as follows:

Ingrense in traffic and vehicle weight

The pt gsent volume of traffic and the welght of vehlcles w1th

commodities using the bridge have increased greatly compared with

those when the bridge was constructed. In paxt;cqlar, ghe_volume
of bpecial heavy truck or trailer (25 to 35'ton)'fbr the
t:anwpartatlon of tlnbel has reached 200 to 300 per day and this

puts a lot of strain on the bridge- fac111t1&s..

" Should it be necessary to continue using the bridge, it is

lﬂdlprﬂSﬂb ¢ to check as soon as.possible, the stability and
safety of main structural components such as main cables, hangers
and truss girder, as well as floor comstruction, longitudinal

beams and deck slab in accordance with both HA and HB loadings.

Traffic apabltv or exlstlng brldge

- Since an alternata oue~way trafflc coutrol and veblcle welght

regulation are both applied at present, hP runnlng speed o£

Vcﬂltles ave negesaazllx Lestrxcted to 20 Rm!hr on tha average,

and this 31 es the traffic capacity on the br1dge as

N o= 00D ¥JS = 100D x 204200
= 10 {vehicie/hr),
Where,
8 = bridge leagth (100 m) +
distance of passing place (100 m)

=200 (i)

Subsoonently St ; e L L
§hb$uqﬁehklg; the limit of eraffic capacity of existing bridge

vt the comfraey  » s
Un the %oghrqr;; the gurrent tratflc on Ehe brldge have anreaSPd
pLo more chap (200 fvebie
urt mare {(han (200 (‘.e Lli. b!iz hour;) htﬁ\_&, }-.t 15 reqﬁlreﬂ o

@ rrarnd AT, ki
expand one carriage LEn2 L0 fwo lanes,
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(3)

‘Physical failure of the members

1) Corrosion of longitudinal beams (channel éhape& steel),

-T_ZJ ~Occurrence of cracks imn two places on the deck.

@

-S1ze of cracked areas about 6 m x 6'm

.3)- Fallure on the expan31on JOlntS. crashlng sounds

are heard when the vehicles pass.

'Sllpplng of hanger clamp wetal

-'Due to accumulatlon of loadq exceeding the deSLgned load, the

e hanger clamps near the tower have slipped downward along on the

(5)

'=cab1e, causing an imbalance 1n the dlstrlbutlon of load on the

.maln cable.

Repair and coatihg

'Repalr and coatlng of members will be needed to extend thelr

phy51cal lees. As inspected v1sually, there are no breakages in

. the steel w1res themselves, however, there are failures of cable

(6)

lapping in some parts maklng the cables bare at places,

Installation of water main
As it is presently planned to construct a dam to supply water to
Cape Coast (and Takoradi), installation of water to persons and

industries in mains of dia. 600 mm accross River Pra at.Beposo has

to be considered.
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(1

(2)

Imp lementing agency for the Projec

2-5 and 2-6 give organlzatlcn charts of MRH an

Tmplementation of the Project

Implementing Agency
t is Ghana nghway Authorlty

s body under the. N
and Roads (MRH).:'F{g.
d GHA respectively.

(GHA) which is a Governmental autonomou

sugerlntendency of the Mxnlstry of hlghways

Basic Construction Plan
Basic construction plam of the pro;ect is as follows'-__

1) Construction of new brldge 23 m downstream from the center
of the ex1st1ng bridge. _

2) No brldge p1ers to be constructed in the river due tof
difficulty of its submergible executlon,

3) Two lanre carriage way and side walk on both olde to be
prov1ded on the bridge,

4) Bridge shall be of type to alloy for 1nsta11atlon of 600 m
- water maln, and E : AR

5) Bridge shall be of type to minimize future maintehaﬁce;cost:
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CHAPTER 5

BASIC DESTGN

Basic Design\?dlidy

Basic design policy for reconstructing the Beposo Bridge will be
formulated taking into account the characteristics of Project

examined and analyzed in the preceding chapters.

GenérallReQuirément

The following is:generally required to be considered in sélectiﬁg

thé type of bridge and ancillary facilities:

Foreign Aid Plogramme

As project may be implemented under the Japan's foreign aid
programme;.it will be required to transfer to the technical
pérsons of the recipient country, technical knowledge related to
the project engineering, and to contribute to social stability
through the execution of the project engineering, and to
contribute to social stability through the execution of the
project. The following items will be given particular
consideration in sélecting bridge type and construction method,

taking into account the aid programme's objectives stated above:

1) Ease of construction at site,

©2) Maximum use of local construction materials,

(2)

3) - Creation of employment opportunity in the locality,

4) Technical transfer through the project implementation.

Specific Phyéical'Condition on the Site

Water depth of the channel is move than 10 metres at the time of

low tide and this is influenced by the sea, and hard rocks are

generally exposed in the channel. Consequently, construction of
the piéfs'in the river would not be very preferable considering
the difficulty of coffering by sheet piles which should be driven

into the hard rocks,
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(5)

5-1-2

{1

- advantageous due to the

Bridge type requiring smaller space of3construction-yards would be
narrow working spaces on 31re. The -
channel of the existing brldge is forced Lo be narrow due to the

bottleneck on river as shown in attached hydrogtaphlcal-maps-

Thus, bridge type which does not obstruct the river floﬁ Goﬁld'be:

a better choice.

Constructlon Cost and Perlod
As the perlod of project 1mp1ementat10n ig llmlted, the brldge
type which requires less construction time will be selected

Constrﬁction method shall not be vulnerable to weather condltlons.

Malntenance Aspect

It is de51rable that bridge type should be that which w111 requ11e-

the least maintenance.

Appearance

The bridge forms an 1mportant iink of the Trans West African

"Route: It is also very 1mportant domestleally, serving as a link

between the ‘centres of productlon and consumption. 1t ‘also

carries commod1t1es to Takoradl Port for export.

1f the PrOJect is 1mplemented under the Japanese grant aid

'programme, the pr03€ct bridge wauld be, monumental work for Ghana

and Japan. Hence, the brldge'type should be selected_to bliend
harmoniously with the surroundings. ' '

Design Requirement

Maximum use of existing voad facilitias

Abutment of the'néw'bridge should be_placéd“aéfﬁicée éé'poésible

to existing abutment, in order to reduce the length and cost of

the approach roads.

It is mosat preferable that the pew brldge be located 1mmedlately
downstream because ex1st1ng abutments shall protect those of the

new one. The f°110wlﬂg conditions shali be taken “inte account in’

determlnxng the location of the bridge:
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(3)

1) Bedrock on the Wwest bank lies lower than that of existing
' bridge,

2) fhere is a low lying marshy area on the west bank,

3) Rlver ‘becomes gradually wider towards dowustream after
: passing the existing brldge.

Nﬂmbef'of'épan
it is interesting to note.that the existing bridge was constructed
as a suspen51on type of bridge 1n 1934 in Africa.

Balley brldge w1th some piers could have been adopted at that time

1nstead of suspenslon brldge, if the condltlon of the rlver bed

.allowed

'Thls 1mplles that 1t was very dlfflcult to ‘construct plers in the

_deep valey- shaped rlver. Practlcally, it would be very dlfflcult

to secure the constructlon space for the pler by driving the sheet

p11es into the hard rocks. This explains why the suspen51on

' brldge spann1ng over. the river was adopted at that time.

Taklng 1nto account these same difficulties, 51ng1e span type of

- bridge will be advantageous.

.Type‘bf Bridge

In terms of case of malntenance, concrete structure is superlor to

steel structure.

_.62.._



52
52 =]

(1)

(2)

Exemination of Design and Construction Criteria
Subsoil Condition

The river channel ‘at the site is bordered at the west bank by
alluvialisedlments and at the east bank by re31dua1 5011 formed
over the gnelss bedrock.

The alluv1al dep051ts at the west bank are very soft to. firm; and

loose for the Loheszonless layers. The Standard Penetratlon Test _

1nd1cated allowable bearlng stresses in. the’ range of 5 - 10 t/m2
for these deposits. The allowable bearlng stresses for the
deposits at the west bank may therefore be regarded as low.. The
bottom of the channel is around elevation -12 m. These sedlments-
placed at hlghex elevations may therefore be expected to be

susceptible to scour1ng at hlgh flood 1evels.

Thus, not only would placxng the substructures in the alIUV1a1
sediments or in the sand layer lead to uneconomic de31gn and
p1obab1y to large ‘settlements, scourlng could undermlne the
foundations leadlng to fallure. it would therefore be expedlent
to found the substructure at the west bank on or 1n the slightly
weathered gneiss bedroek, or at depths of around 6 m belew ground

level.

At the east abutment; highly weathered rock was encountered at

shallow depths’ of only.eround 1.5 m below ground level. | Though

adequate bearlng capacity may be derived from ‘the completely

- weathered bedrock and is unlikely to be subjected to the effects

of scour at high flood levels, it may be advisable ko place the
foundations below the compietely weathered bedrock and 1'nto the
moderately to slxghtly weathered rock at approx1mate1y elevat10n,

MSL + 0.9 m - that is, around 4.5 m below ground level

Foundatiou for Road Embankment

App;oaeh roads w111 be de31gned as embankment .on. both banks. fhe

foundation conditions for the embankment are much dlfferent on

either s=ide.

Drllllng and standard penetratlon test revealed that the west bank _.

is underlain by soft 1ayer of alluvial depos1ts of 4 -6 nm thlck
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whlch overlle the bllghtly weathered bedrock and groundwate1 exist

near the suxface

Countermeasures for tllllng without failure will be requlred for

the foundatlon as viewed _from the above cond1t1ons. The follow1ng

three faetors ‘have therefore been examined:

D

.2):

3)

Trafficability for construction equipment -
Sandmat will be used to enable construction eqeipment to pass

on the soft ground. This method will siﬁultaneously

.accelefate the settlement of soft layers.

Lateral rexnforcement of bamboo or a geofiberlc may also be
used under sandmat to strengthen foundation for the passage of

construetion equ1pment and, improve the stability of the

'embankment.

The use of the bamboo is expected to boost to the use of local

materials for engineered roads.

Settlement Acceleration and Prevention of 8liding

As_the-embankmeﬁﬁ height on the west bank shall be'ffﬁm:§;0 m

to 8.0 m, it is required to accelerate the consolidation of

the soft_layer.by placement of sandmat.

Ih_order to prevent.feunda;ien failure from the rapid f£ill

 works, it is recommended that the rate of fill works be

‘lowvered to about or less than 0.3 m'in height per week.

Lateral earth pressuré on west bank abutment

‘Lateral pressure acting on the side face of abutment ¢an be

reduced by increasing the strength_of'the_SOft ground; it will

be attained by the "slow embankment method'.

As for remedial measures to overcome the differential

settlement behind-abufment, surcharge method will be used to

minimize the residual settlement. This method is effective in

accelerating the consolidation of the soft ground layers.

An . approach cushlon slab will be employed to minimize the

remed1a1 works.. The basic materials of the east bank area are

'ﬁroduets.ef:weathering of gneiss, and are classified as very

‘sound for the foundation of the embankment.
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" 522 Pavement

5-2-3

In case concrete pavement shall be applled .itIWill be reqqired to

rLStrlCt the settlements Wltth a range not to cause the

requirement of overlay. SulchargL method is rec0mmended for the

works.

Geometric Design Standard

Road type Ffor the project shall have theistandards'qf=a‘primary_

road. Terrain is hilly and major geometric design parameters will

be as follows:i-

_.1) _Road type:- " Primary Road
'2) Design Speed: 80 km/hr
3) Maximum Gradient: 4%

4) Minimum Radius: 420 m (Desirable), 230 m (Absolute)
5) Vertical Curvature on the Bridge: 5,000 m.
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.(1) :;

(2

(3)

- Basic Design

Decision on the Bridge Location

Proposed Coﬂstructioh Site

Ex1st1ng Beposo Bridge is located on the NaLlonal H1ghway 1 across

‘the Pra river. The bridge is located about 12, 5 km upstream from

the mouth of the sea. The bottleneck cond1t1on of the river

 dchanne1 at the slte is shown on Fig. 5-1,

‘Rock outcrop is observed on the east bank while, the west bank is

underlaln by soft alluv1al deposits.

Ldéation of the'bridge

Three possible. alternatlve routes have been examined and compaxed

as shown 1n Flg. 5=l

l) “About 30 m upstream from ex1st1ng bridge,
2) Immedlate dovnstream from existing ‘bridge, and
3) 100 m downstreanm from ex1st1ng bridge.

In ‘the pfac;iCaI examination of the alterhative routes, following

“conditions were taken into considerationj-

1) SobSQil condition

-2} River width and curvature

3} Approach road length and horizontal alignment

As a result; the alternative plan IL is selected. The reasons are

summarized in Table 5-1.

Spacing of existiﬁg.and proposed bridges

It is more de31rabie that proposed bridge be located close to the

eXlStlng brldge in order to minimize the cost of approach roads.

In th;s case, an. adequate gap between existing and proposed

bridgéé,=h0wever,'has to be kept to protect existing bridge

2_-abutment and’ anchor block from the construction work,

Consequently, it was decided that the centerline of the proposed

. brldge should be about 23 m. downstream from that of the existing

- Beposo Brldng
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Table 5-1 EXAMINATION OF POSSIBLE LOCATIONS

ALTERNATIVE 1

ALTERNATIVE 11I

ALTERNATIVE 111

Length of

the west bank. -

| Bridge becomes
:longer due to the

large width

. channel.

Poor horizontal
alignment and
longer approach

road

Bridge crosses the
narrowest point.

Bridge :115 m 100 m 1310 m
Length of . _
Approach Road 92Q m 620 m 1600 m
Horizontal :
Alignment rlx ()_ ©
Construction :
Gost VAN © A
Construction ‘
Period A © A
Ranking 2 1. 3
:Bedrock on the Rock outevop is It is éipegted that'
west bank is exposed on the both sides of bank
considerably lower | east bank. .are underlain by
than that on which | Geological. “thick alluvial
existing bridge is condition on the deposit.,
founded ' west bank is S
3 _ _ almost same as for | Good horizontal '
_ _ There is a low Alternative I, alignment but the
Description lying marshy on ' s .longest approach

road.

Alternative - I.

" Alternative . II
Alternative III

30 m upstream of theJexiéting bridge _
“Immediately downstream of the existing bridge

About 100 m downstream of the existing bridge
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