-

v

ND '}

7 KS;

E"

U

Z

FAMBIQ

e

AN

ey

ey

TGN STUDY REPORT ON THE PROJECT
REPUBLIC OF

M

s o 1

ALN NATION AL ROADS IN. THUE

FOR RECONSTRUCTION
“MAZAMBIQUE

o4
<L
@
e
-

™

i

Il

I

18l

.,

ATIO

DECEMBER :









RN

113?81



TIONAL DEPARTMENT OF ROADS AND BRIDGES
HSTRY OF PUBLIC WORKS AND HOUSING
2 REPUBLIC OF MOZAMBIQUE

BASIC DESIGN STUDY REPORT
| ON
THE PROJECT FOR RECONSTRUCTION OF BRIDGES
ON |
TIHE MAIN NATIONAL ROADS
IN
TIIE REPUBLIC OF MOZAMBIQUE

DECEMBER 1996 |
JAPAN lNTERNATIONAL COOPERATION AGENCY

CHODAI CO.,LTD
NIPPON KOEI CO.LLTD



T N .




PREFACE

In response to a request from the Government of the Republic of Mozambique the
Government of Japan decided to conduct a basic design study on the Project for
Reconstruction of Bridges on the Main National Roads in the Republic of Mozambique and
entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Mozambique a study team from February 21 to March 16, 1996 and
May 11 to June 19, 1996.

The team held discussions with the officials concerned of the Government of
Mozambique, and conducted a field study at the study area. After the team returned to Japan,
further studies were made. Then, a mission was sent to Mozambique in order to discuss a

 draft basic design, and as this result, the present report was finalized.

I hope that this repert will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

1 wish to express my ' sincere appreciation to the officials concerned of the
Government of the Republic of Mozambique for their close cooperation extended to the
{eams. )

© December 1996 -

Kimio Fujita

Prestdent

Japan International Cooperation Agency






December, 1996
Letter of Transmittal

We are pleased to submit you the basic design study report on the Project for the
Reconstruction of the Bridges on the Main National Roads in the Republic of Mozambique.

This study was conducted by Chodai Co., Ltd. and Nippon Koei Co., Ltd. under a
contract to JICA, during the period from February 16, 1996 to December 20, 1996. In
conductlng the study we have examined the feasibility and rationale of the project with due
consideration to the present situation of Mozambique and formulated the most appropriate
basic design for the project under Japan’s grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the project.

Very truly yours,

Junji YAS Ul

Project Manager

Basic Design Study Team on thé Project
for Reconstruction of Bridges on

the Main National Roads in

the Republic of Mozambique

Chodai Co., Ltd.

Nippon Koei Co., Ltd.






Project Site

TANZANIA

LT

ZAMB I A e

LEGEND

1

2 102. Me:umbeza
3 21 Zangue

4 213 Xisadzel
5 1 2137 Xisadzell
6 = 225 Chiaba
- :
8

g

A F RICA 225 MNamitangurire
8 + Mecuburni '
8 . Thi-Thi
£ 10 8 - Mutibaze
- 1. 232 Metce
it T s 12 232 Namiriot
‘swaz | LAND,{ 13 232 Molocue :
KRB —13@,\ ?_ ) 190 i 2?0 ) 390 ki







sfpug [ FZpesTY, 5-030Ud afipug I SLPESTY trOING

o8pug equImy o-030ud




oBpug losmmeN ZI-o0yd ofpug oA 11100 . 481 372ANAL 01003

s%pug .ﬂﬁ.ﬁ mé_ﬁm : ofpug LMqROSI §-010Uq




gON APMIE1H] [PUOREN H1-010Ud .
_ e TETON ATmyBTH TenonTN S1-9I0Ud

| £1Z0oN AsryBIH [Pa0DeN #1-0109d







Abbreviations

A_Authoritics and Agencics

FRELIMO
RENAMO
PKO

IDA

EEC
SADC
MOPH
DNEP
ECMEP

MTC
" DNM
JHCA

Frente de Libertacae de Mozambique
Resistancia de National de Mozambique
Peace Keeping Operation

International Developnient Association
lEuropcétn Economic Community

South Afiica Development Cooperation
Ministerio das Obras Publicas ¢ Habitacao
Dircccao Nacional de Estradas ¢ Pontes

Provincial State Enterprisc for Construction and Maintenance of Roads
and bridges

Ministerio das Transportc ¢ Communicasion
Direccao Nacional de Maritimo

Japan Intcrnational Cooperation Agency

B. Other Abbreviations

ROCS
REO
FRCU
ODA
PRN

AHP
RC

PC
G238
kg/em2
BSdM :

Roads and Coastal Shipping Project

" Routes of Emergency Opening

Forward Road Cleaning Units '

Official Development Assistance

National Reconstruction Plan

Exchange of Note

Analytic Hierarchy Process

Reinforced Concrele.

Prestressed Coxncrctc

Concrete  Compressive strength at 28 dayvs
Kilogram per Square Centimeter

British Standard 444



12V13 : Prestressing Steel Wire
g pu : Teitstle Strength of Steel

N2 : Newton per Square Millimeter
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12VI13 . Prestressing Steel Wire
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SUMMARY

chubhc of Mozanbique is located on the east coast of the African continent, facing
‘thie Indian Ocean. The country has 0.8 million square kilometers of land area and the land is
divided into three parts by Sabe River and Zambezi River. The population of Mozambique in
1991 was 16.1 millions. Since the independence in 1975, the country has continuously
suffered by the internal war between the socialist regime (FRELIMO) and the resistance
‘(RENAMO) uitil cease fire which was agreed to in 1992, With signing of the cease fire in
October 1992, Mozambique started to reconstruct the country as a democratic nation.

Mozambique government has drawn up the National Reconstruction Plan to
reconstruct the war-ravaged social infrastructure. On the other hand the government has plan
to reconstruct road network by the aid from international community organized by IDA to
imptement ROCS Plan. The ROCS plan is implemented by the National Directorate of Road
and Brides (DNEP) which is under the Ministry of Public Works and Housing (MOPH).
Technical assistance 1o road section and training of the road engineer were implemented with
hundred and forty four million US Dollars in ROCS-I Plan and roads are constructed with
eight hundred fifteen million US dollars in ROCS-1I Plan. Financial commitment, however are
not sufficient to construct enormous scale of road network required for the Mozambique. The
Mozanbique goveranient has been expecting external assistance from as many donors as
possible.

Under these circumstances, Government of Mommbiqué requested to the Japanese
Government the reconstruction and repair of 21 bridges on the main national roads which was
destroyed by war or deteriorated by the natural calamity. In response to the request, JICA .

sent a study team to Mozambique and miplemented a field survey from Febroary 21 to .~

March 16 and May 11 to:June 19, 1996. A mission was sent to Mozambique in order to
discuss a draft basic des;gn and the mission proposed 13 bridges as a high priority bridges
among the bridges requested by the Government of Mozambique. The selected 13 bridges are
on the main national roads at Numpla, Z ambezia, Sofala and Manica province. Both Japanese
side and Mozambican side agree the content of basic design, i.e. tocation of bridges, type of
bridges and extent of approach roads on October 1, 1996.

Bridges on the NorthSouth Corridor, international highway and urgency for safety
* reason were taken into consideration to give the high priorities for reconstruction and repair of
- bridges.



Design Concept for 13 Br_idges

Bridge Name | Bridge | Span | Typéof Super Tybc of Substruciuse Typeof Foundation | Approach
Leagth | Length Structure Road
{m) {m) . ()
Mecuntberi 174 |50 | PCOider | i )
Pangue 150.5 29.7. PC Voided Slab Revert T Type Abutment Castin Si.tu Pile . |500.5
Wall type Pier 7 I_)irécl Fooling
“|Zangue 1443 | _273.0. H scction steel | Revert T'Typc ‘Abutment Stecl Pipe Pile 1250
_ Girder Revert T Type Pier -
;:s:dzc-l 1.4 100 |RC Vo?dc.d Stab| Reverd T Type Abuhnc.ht 160.0
Xissdze T 205 | 200 |PC Voided Stab| Revert T Type Abutment 2000
Chiraba 1200 | 200 IPC Voided Slab| Revert T Type Abutment Castin Situ Pite 700.0
- Wall ype Picr - Direct Fooling
Namitangusine 300 145 |RC Voided Slab| Revert T Type Abutment Direct Footing 2200
. “Wall type Piér
Molocue 89.5 19.26 | 1! scction steel | Revert T Type Abutment Direct Fooling - 0.0
Girdes Revent T TypePier -
MNamirroi 8243 20.0 | M section steel | ReventT Type Abutmen_l Castin Situ Pile 0.0
L Girder : Re\.#tl"f Type Picr | Direct Fooling
Metuce 1033 | 200 }Hsection steel | Revert T Type Abulmeni Castin Sitn Pite 0.0
Girder Revent T Type Picr ) Direct Fooling
Mecubun 300 14.5 |RC Veided Slab] Reved T fype Abuiment Direct Fooling 180.0
Well type Pier
Mutibaze 450 145 |RC Voided Slab Reveﬁ'fype Abutment Direct Fooling - 225.0
Wall type Picr
Thi-Thi 300 M.S. RC Voided Slab| Revert T Type Abutinent Direct Foot.ing ' 2200
Wall typ Pier




The Project reconstructs a number of bridges that are integral part of the operation of
arterial highways, and thus makes a significant contribution to the mitigation of persistent
bottlenecks in the national highway network. Main national roads in this project has two
major characteristics, one is international highway connecting land-locked country to the
major port on the east coast, another is the North-South Corridor connecting north and south.
International roads play an important role in the national economy by caming the much
needed hard currencies and creating employment opportunities. North-south corridor is the
only road connecting poputous area of northern temitory and major port of Beira and Capital
Maputo, contributeing to transport arid - distributing agriculural outputs. However, the
current conditions of major highways are very poor, and many are nearly impassable during
the rainy season. Because the existing highways do not finction as a network, the vehicular
traffic at present is virtually negligible in many sections. The highway routes, on which the
bridges selected for the Project are located, play varying roles in the country’s transportation
network.

_ Mozambique requires huge capital outlays to develop a network of highways that will
effectwely serviceits vast land area. At the present moment, the country has no all- weather
route which links theé four northern provinces (Niassa, Cabo Delgado, Nampula and
Zambezia), where more than 60% of the country’s population resides, to the southem
provinces, especially to the national capital throughout the year.  In order to maximize the
impacts of the present Project, it will be essential to improve the highways and related

facilities. More specifically, the section between Incope and Caia and the section between
Namacurra and Rio Ligonha are still in poor conditions and in need of improvement.
Without the concurrent development of these sections, the rehabilitation of the bridges will
not complete the north-south transpottation axis. Moreover, it is necessary to provide more
effective facilities to cross Zambezi River, the natueal divider of the southein and the northem
terrain.  The full benefits of the Project will become mamfest with these related mveslments

x:"

Improvement of the roads related to this project are implemented by DNEP under the
assistance by IDA. There are specialist from IDA in the DNEP and the management of road
construction are well supervised. To make the project eflicient, it is necessary to  adjust and
cooperate with the IDA project. | '
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CHAPTER 1 BACKGROUND OF THE PROJECT

The population of Mozambique in 1991 was 16.1 millions. Mozambique has 0.8
million square kilometers of land area. The country is located on the east coast of the
African continent. It is bound by Tanzania and Malawi in the north, Zambia and Zimbabwe
int the west, and south by South Africa and Swaziland.  The land arca extends over 2,000 ki
from north to south and 1,200 km from east to west. The border with the ncighboring
counteies add up to 4,330 km and the coast line is 2,600 km long. The population is
concentratéd in the major cities of coastal provinces, such as Cabo Delgado, Nampula,
Zambezia, Sofala, Inhambane and Maputo.  The population hias grown rapidly at an annual
rate of 2.7 % during the period of 1989 - 1992, and will double its size within 25 years if the
trend should continue.

Since the independence in 1975, the country has almost continuously suffered by
the internal war between the socialist regime (FRELIMO) and the resistance (RENAMO).
The civil war lasted for 17 years before the cease fire which was agreed to in 1992, More than .
1.5 million people have taken refuge in neighboring countries. The economy was in fatlers,
and economic infrastructure like roads and bridges was either destroyed or deteriorated as
result of poor maintenance.  With the signing of the cease fire in October 1992, Mozambique
started to reconstruct the country as a democratic nation,

Exhausted from the prolenged civil war, the Mozambique Government appealed for
international assistance for reconstruction of the country. The United Nations dispatched
PKF teoop, and Japan also sent a self-defense force to participate in the PKO activities in .
Mozambique.  Aided by the intemational community, transport of the demobilized soldiers

and retuming refugees was organized by the Government.. The general election was held in
October 1994 signaling the beginning of the end to political destabilization and civil disorder. -

As the country began to regain a certain measure of stability, the World Bank (IDA),
EEC and other nations intend to cooperate through financial support for the rehabshtatlon and
reconstruction of war-ravaged infrastructure.  Their financial commitments, however, are not
sufficient, considering the enormous scale of destruction during the civil war. The
Mozambique Government has been expecting external assistance from as many donors as
possuble The Mozambique Government selected 21 bridges on major highways which were
destroyed or deteriorated over the years, and requested the Japanese Government for a grant—
aid for rehabilitation and reconstruction of bridges. '

1-1
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CHAPTER 2 CONTENT OF THE PROJECT

The retwork of national highways in Mozamblquc was destroyed and deteriorated
during the prolonged civil war. The Government is planning to reconstruct the highway
network with financial aid from multitateral financing organizations. However, the road
infrastructure which urgently needs rehabilitation and reconstruction is an enormous task both
in terms of cost and the time required. Accordingly, the on-going rehabilitation plans are
concentrated to open the roads and do ftot extend to the bridges. This situation leaves
serious botttenecks for tand trafiic.

The Basic Design Study Team visited Mozarbique twice to discuss the rehabilitation
of bridges on the main national roads. The bridges are on National Highway Routes No. 8 and
102, two imporlan't arteries conrecting the land-locked SADC countries to the major
international ports in Mozambique and on the National Highway Routes No. 232, 225, 1 and
213, the important north-south links of the country. The Study Team conferred with the
represéntatives of the Mozambique Govemment to examine a number of bridges to be
rehabilitated or reconstructed

2-1 OBJECTIVE OF THEPROJECT

The aim of the Project is to reconstruct or rehabilitate bridges that are bottlenecks in
the transportation along major national highways. The bridges included in the Project have
span lengths of 10m or more, are require higher level of construction technotogy. The
reconstruction and rehabilitation of such bridges will improve traffic in the national highway
network, and will greatly facilitate the mobility of goods and people in Mozambique.

2.2 BASIC CONCEPT OF THE PROJECT

As mentioned earlier, the national highway network in Mozambique was alm{os’t
" destroyed during the internal war fare. For example, there is no fully operational highway
between Nampula, a major city in the northern region, and Beira, a major city in the central
region. Moreover, land-locked SADC countsies (Zimbabwe, Zambia, Malawi and South
Africa) also want to reconstruct the highway network in order to obtain better access to the
Mozambique ports on the Indian Ocean for the transportation of their goods. The
Mozambique Government initially requested the Japanese Government for a grant-aid for the
rehabilitation and reconstruction of 21 bridges. The study team evaluated the importance
and the level of damage or deterioration of bridges. Through discussions with the
representatives of the Mozambique Governnient, the Study Team proposed to exclude
“several bridges from the Project due to one or more of the followmg 1€asons.

Bridges that are handlmg the current teaffic and require no urgent rchablhlauon
Bridges that are serviceable through normal maintenance works;

Bridges that will be receiving external finance in the near future; or

Bridges that are in need of rehabilitation, but that would not contribute to the traf¥ic
improvement of the road traffic, without the concurrent rehabilitation of other bridges

B W e
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on the sante road,

It is not cnough to evaluate the inyportance of individual bridges, because bridge are
parts of the highway network. The Study Team classifted the bridges into three groups of
the highway routes, and evaluated their importance and priority as groups in the highway
network.

- The following is the list of the b'ridges on the national highway routes that will serve
the growth of international trafiic, and those on the highway routes that will serve as the
north-south axis in the national network.

1) Three bridges (Mecuburi, Thi-Thi and Mulibaze) on Route No. 8
Threé bridges ate on the international route connecting Malawi to the port at Nacala,
2) Two bridges (Pungue and Mecumbezi) on Route No. 102

Two bridges that are bottlenecks on the international route connecting Zambia and
Malawi to the port at Beira,

3) Eight bridges (Metuce, Namirroi, Molocue, Namitangurine, Chiraba, Zangue, Xisadze I and
Xisadze H)on Routes Nos. 232, 225, 1and 213

The elght bridges are on the routes connecting the city of Nampula in the north to the
port city of Beira. The Mozambrque Government has given top priority to improve these
north-south routes.  The rehabilitation and reconstruction of eight bridges will contribute to
~ improve the highway transport capacity for the north-south link,

2.3 BASIC DESIGN

2-3-1 Design Concept :

(1) Aim of the Project _
The Project aims to reconstruct or rehabilitate a number of bridges on the national

highways that have been seriously damaged during the civil war, The highway routes

selected for the Project are national highways with no alternative routes in the national road

network. Reconstruction of thirteen bridges selected for the Project will assure the full
operation of each national highway.

The thrée highway routes {Routes No. 1, 225 and 232) are the most important ones
that connect the north and south regions of the country.  Six bridges are selected” for
reconstruction and rehabititation on these routes. The importance of the north-south routes
has been recopnized since the colonial period and the Mozambique governments have
continued to invest in the development of these routes. -

By reconstructing the six bridges, the Project will remove a part of the bottlenecks in
the north-south routes. Full operation of these routes, however, will not be completed

Co2-2



without the construction of Ihe bridge across the Zambezi river.

* Morcover, the paved road is extremely ilmlted in the three routes During the rainy
season, there roads are impassable at quite a few places.” The Mozambique Government
plans to improve the road conditions of these routes with external funds from EC and others.
The effectiveness of the bridge reconstruction and rehabilitation depends fargely on the
progress of such road improvement.

(2) Project Policy

- Existing bridges along the Project site which were destroyed or abandoned are
relatively new, because some of them were either completed -or were under construction
before and during the civil war. Many of them were destroyed by bombs, but some of their
components were not destroyed.  The remaining portion of bridges which are judged safe and
useful from the engineering point of view will be incorporated in the Project.

(3) Order of Bridge Reconstruction :

The Basic Design Study Team ranks five groups of bridges using a number of socio-
economic indicators. However, in the construction phase the priority for bridge construction
will depend on the degree of uigency, the length of construction period and the progress of
road improvement in the réspective route.  On the basis of the information collected during
the field survey, the Study Team proposes the order of construction of bridges as shown
below.

1) National Highway Route No. 8 (Mecu.buri, Thi-Thi, and Mulibaze bridges)

Construction works and period are smaller than the other groups of bridges. The
Mozambique Government scheduled to improve this route.  The bridgc reconstruction is -
opportune for the road improvement of the route. ‘

2) National Highway Route No. 225 (Cluraba and Namltangurme bndges)

A temporary bridge was constructed upstream of the existing Chiraba bndgg, but was
washed away by flood. Passing across the river bed is hazardous even during the dry
season. The Mozambique Government considers that the reconstruction of Chiraba Bridge
is most urgent and requests its earliest reconsiruction.

3) National Highway Route No. 102 (Pungue and Mecumbezi bridges)

Two bridges are on the route with one of the heaviest traffic volumes in Mozambique.
The bridges are the bottleneck for the traffic on the route and unsafe for farge vehicles to pass.

4) National Highway Routes No. 1 and 213 (Zangue, Xisadze 1 and Xisadze 1t bridges)

“The mmpletién.of the Chifaba bridge réconstruction will make it easy to transport
construction materials for this group of bridges.

2-3



5) National Highway Route No. 232 (Molocue, Namirroi, and Metuce bridges)

This route has high priority in the ROCS 11 Plan. The negotiation for the fund for
reconstruction of the route from EC is scheduled in September 1996. ~ The reconstruction of
three bridges shall be coordinated with the road reconstruction schedule,

2-3-2 Basic Design
(1) Basic Design Policy

Basic Design for thirteen bridges was done by using the féllbwing standards (road
width, design load, bridge type, rivér conditions, access road structure, ¢te.)

1) Bridge width

_ All bridges have two lanes with sidewalks on both sides.  The standard cross-section
of bridge width is shown in Figure 1. Where existing structures are used, itie rehabilitation
will be based on the existing bridges width,

) 19,600 ,
1,200 : 7,200 1.200

Figure 1 Bridge Width

- 2) iDesignI ldad

Class-A 601 vehuc!e is used as design load for designing the bridges. The Jépanesé
standards are applied for stracturat detail design .

3) Bridge type

‘Bridge types which réquire structural complexity andfor construction materials not
available in Mozambique are avoided.

4) River conditions

Primary objectives of the project:are rehabilitation or reconstruction of existing
bridges.  Accordingly, size and components of the new bridge should conform to the scale of
original bridge. However, if the opening of the exisling bridge is madequate by the analysis
of river discharge, the new bridge will be planned with a larger opening than the existing
structure.  The analysis of river discharge was carried out on seven bridges: uamely, Zangue,
Mecuburi, Thi-Thy, Mutibaze, Namitroi, Maleia and Molocue.



5) Access roads

The Mozambique Governnierit expect that the access roads (o a bridge should be
paved if they connect to the paved highway, but that they need not be if they connect to an
unpaved highway.

(2) Design Standard of construction material

- The basic design standards of the main construction materials for the Project are
shown in Table 1.

Tablel Standards of Main Construction Materials

Material Types of Building Materials | Spes. Qualily Grade

Concrete | Pre-stressed concrete C40 028=320kg/cm?
Reinforced concrete (piers & walls) | C30 028=240kg/cm?
Reinforced concrete (foundation) C25 | 028=200kg/cm?
Base concrele C20 - | 028=160kg/cm?

Steel Reinforcement bars BS 444 -} 05n=410N/mm?
PC cable ' 12VI13 opu=183KN/mm2
Structural stcel SM 420 G1a=490N/mm?

(3) Utilization of Existing Structures

Most of the bridges were damaged by bombing during the civil war, but some of the
remaining structures might be partially usable in the reconstruction.  As long as they are
considered as usable from the engineering point of view, they will be utilized in the basic
design. Table 2 shows the utilization of the existing structures.

Table2 Utilization of Exisling'Siructures

Routes Bridge Sites ~Utilization of Existing Structures
102 | Pungue Construction of a new bridge.
102 | Mecumbezi Floor stabs and beams are repairéd.
I Zangue Construction of a new bridge.
213 | Xisadze I Repair abutments and retaining walls.
213 | Xisadze Il Repair abulments and retaining walls,
225 Chiraba | Construction of a ncw bridge.
225 | Namitangurine | Construction of a new bridge. .
232 Namirot The abutment foundation on the Molocue side will be utitized.
232 | Metuce Construction of a new bridge. :
C 232 | Molocue Two abulments and two piers can be utilized.
8 - | Mecuburt Constmction of a new bridge.
8 Thi-Thi Construction of a new bridge.
8 - | Mutibaze Construction of a new bridge.

{4) Content of Rehabilitation and Reconstruction of Bridges

The design concepls for the thirteen setected bndges are summanzed in Table 3.



Table3 Design Concepts for 13 Bridges

Bridges

Basic Design Concepls

Remarks

Mecumberi

Steengthening of foor slabs and beams,

Pungue

Constructanew bridge, same span fength, downstream of the originat
bridgesite.  The supecsiructure, 30w long, requires cither PC or stoct
beams.  Coarse aggregales are avaiable in he area and the bearing
stratum for foundation is good, PC beams are recomniended.

Lecated close to the Zimbabwve border and the
where good  agpregates
availoble.  Most of the route is already paved

mountans, are

and ro sericus transportation problem s
expecied.

Zangue

Construct a new bridge ar the original bridge site. Bocause of the
deep bearing steahim for the foundation, the reaction force of the
superstruciure must be reduced. A stedt bridge with span length of
20rais fecommendod.

Agarcgates are  available i Caia. The
oonstuction waterials and machings must be
transportod from Quelimdne bovadse Route
225 is not yetimproved.

Xisadre 1

Remove the destroyed beams from the river bed, zepair the existing
abutment and retaining walls, cte.  Construct a reinforcod conerde
slab bridges at the original site of the exiding bridga. '

Aggregates are o be transporied from Caia
Crher consknuction matenials and machines are
1o be transported from Quelimane,

Xisadre [1

Remove the beams froa the siver bad. Repair the existing abutaont
and retaining walls, efe. Construdds a grostiessed ¢oncrate slab

bridga at the exidting bridge site.

Chirgba

Construct a new bdge downsirean from the original biidge site.
Coarse aggregates are available in the area and the bearing stratum
{or foundation is good, IC slab bridge is recommended.

Rocks are expectad at the river bed ca the
downstream  of the original bridge  site.
Aggregales are to be transported from Caia,
Oiher constroction materials and machines are
to be irmsporléd from Quetimane.

Namitangurine

Constiucl a new bridge (span length of 15m and bridge bongth 30 m)
with iwo-span reinforced concrete stab, at (he existing temparary
bridge site. '

Apgregates Uransporied from Casa. Orher
construction s aterials and machines brought in
from Quelimene. :

Molocue

Uiilize exising hic(s, except the thiee in the middle that are scoured
by the river.” Light materials for the superstruciune are recom mended
on the existing piers and abutments.  Sieel bridge is recommended.

Good aggregates are nal locally available, thus
precluding the wse of PCbridges.  Good
bearing stratum is available in shallow depth.

Namiroi

Utdize ihe abutment fovadation ca the Molocue side.  Sweet bridge is
recommended.

Good ageregates are not tocally avaitable, thus
precluding the use of PC bridges. - Good
bearing siratum is available in shallow depih,
however, piks are needed for substructure.

Metuce

Abutments and piers are lfeflover after the civil war. The
defé-mation of these structures were noted during the fizld survey,
indicative of the on- going scouring. New sub structure and steel bridge
construction is recommended.

Good aggregates are not locally available, thus
preciuding the use of PC bodges. Good
bearing stratum is available ia shallow depth.

Mecubuori

Constructs a niéw bridge (spon tengih of 1$m and bridge length 30 )|
with two-span reinforced concrete siabs, at the original bridge site.

[ Good aggregales are not locally avaitable, thus
precluding the use of FC bridges.

Mutibaze

Consiruchs 2 new bridge (span length of §Sm and bridge lerigth 45 m)
with three-span reinforeed conerete stabs, at the eriginal bridge site.

Remove the existing structures of the érig:naf
bridge.

Thi-Thi

Consleucts a new bridgs (span lengh of 15a and br_idge'lm'gmh 30 m)
with bwo-span reinforced concrete slabs, al the orginal bridge site. -

Remove the existing structures of the original
bridge.
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CHAPTER 3 IMPLEMENTATION PLAN
3-1 IMPLEMENTATION CONCEPT

After the official signing of the E/N between the Governments of Japan and
Mozambique, the construction of bridges will be executed in accordance with the procedure of
the Japanese Grant Program.

Thirteen bridges which will rehabilitated or reconstructed are tocated far apart from
ane another, sometimes exceeding 500 km. Therefore, construction works are divided into
five packages by grouping the bridges according to the relevant highway routes. In order to
teduce the construction period, large-scale and small-scale bndges are combined into groups to
facilitate the efficient deployment of the construction machinery and workshop equipment.
Construction warks are carcied out by two teams, and divided into two phases on the basis of
the scale of necessary works and the construction cost per bridge group. Table 4 shows the
construction plan by phase and base town.

Tabled4 Construction Plan by Base Town

| Phase Base Towns Routes Bridges
Nampula 8 | Mecuburi
Phase 1 . 8 | Thi-Thi
o .8 | Mutibaze
Quelimane 225 | Chiraba
225 | Namitangurine
1 | Zangue
Phase 11 : © 213} Xisadze !
: : 213 | Xisadze [1
Chimoio - 102 | Punguc
102 { Mecumbezi -
Nampula = - 232 | Naminroi
' Co - 232 | Metuee
232 | Molocue
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3-2 CONSULTANT SUPERVISION

A Japanese consulting firm will be contracted to manage the project implementation
on behalf of the Mozambique Government. The consultant will implenieat detailed designs,
prepare and carry out public tender, and supervise the construction works, as stipulated in
the Contract of Consultant’s Services signed with the Mozambique Government.

(1) Detailed Design Work

The consultant will perform the following services.

Geological field surveys

Detailed designs

Preparation of design drawings and the terms of reference
Scheduling and cost estimation of construction works
Preparation of tender documents

Peeparation of an operation and mainténance manual

@ & & & o @

The following is an additionat description on sonie of the consultant services.

e Preparation of maintenance manual
The consultant will prepare a manual for maintenance of lhe bridges.

- The time schedule for the detailed design work is 3 months for Phase I and Phase I1.
(2} Public Tender

" The consultant will perform the following services.

* Posting of the public tender
Screening of the bidders
Supervision of bidding
' Evaluation of the bids
Facilitation of the contract
The finie schedule for the public tender is 2.5 months for each phase.

e & & -9 O

(3) Engineering Services

The consultant supewlscs the construction works executed by the contractors. ' The
supervision covers the following services.

Checking and approval of the surveys

“Checking and approval of the contractor's works plan
"Quality control

Management of the works schedule

Inventory of the building materials used in the construction
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o Safety management
o Inspection of the building materials brought in, and handing over of the completed
bridges

The time schedule for the construction works is 10 months for Phase I and 30 months
for Phase II.  One full-time manager is assigned for the Phase I works and the Phase H
wotks. Additional short-term engineers are assigned to supervise the substructure and
superstiucture works of large bridges.

The construction works to be financed by the Japancse grant are shown in Table 5

below.
Table 5 Construction Works Financed by Japanese Grant
Bridges Location Financed by Japanese Grant
Origin Distance Approach Road |- Badge Approach Road
from Origin |  (Origin side) (Dcslina(ion side)
(km) (in) ) (m) (m)

Pungue Route EN 6 620 500.0 150.5 350.0
Mecumbezi Route EN 6 46.0 0 774 0
Zangue Matondo 450 50.0 144.2 75.0
Xisadzel | Dondo 170.0 0.0 11.5 80.0
Xisadze 11 Dondo 195.0 100.0 20.6 100.0
Chiraba | Zambezi River 30.0 350.0 120.0 350.0
Namitangurine | Zambezi River 143.0 | 110.0 30.0 N 110.0
Metuce Mocuba 333.4 - 0.0 103.3 0.0
Namirroi Motuba 3028 00| 8243 o 0.0
Molocue Mocuba C2780 ‘ 0.0 89.51 0.0
Mecuburi Nacala 2890 [ 110.0 300 | 700
Mutibaze Nacala 2410 | oo |:  aso ' 115.0
Thi-Thi Nacala 372.0 1oo|: 300 | 110.0

3-3 PROCUREMENTPLAN

The Study team selected bridge types and organized the construction works in -
accordance with the availability of machinery and building materials in the country and from
the neighboring countries. The Study Team collected . the relevant information, regarding,
contractors from the neighboring countries such as South Africa and Zimbabwe who may
operate in Mozambique, and on the customs clearance regulations in the neighboring countries
on through carge. The contractor shall procure construction machinery and materials from
the neighboring countries as much as possible, because their transportation costs could
influence the total project cost.
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Table6 Procurement of Machinery and Materials

Hems for Japan | Mozambique | South | Transportation]  Reasons for Selecling
Procurement Afiica Procurement Scurces’
Machinery
Crawler cranes O Sea Existing tect of
Dicsel hammers O Sea constrsclion oquipment in
Backhoes O Sea Mozambique s not
Launchérs O Sca available for hite.
Dulldozers A O Sea Because of their uncertain
Tractor shovels O Sca availability, the Project
Motor graders Fa O Sea will procure from South
Rollers O Sea Aftica where all of the
Concrete Mixer trucks O Sea necessary  equipment  are
Dusiip trucks FAN O Sea avatlable. The machines
Generalors Q Sea are in principle transpoited
Concrele miners Q Seca by s¢a Lo a Mozambican
Breakers Fal O Sea poit and then by land to
Jacks (PC) O Sca bridge sites.
Jacks O Seca
Crushers O Sea
Materials
. Steel bars O Sca Not locally available
PC stecl plates O Sea Not locally available
Sheaths O Seca Not Jocally available
* Anchoring O Sca Not locally available
Cement O Sca Local supply inadcquate
in quality and quantity
Gravel O Land
Crushed stone O Land
“Sand O Land
Steel forms O Seca Technology inadequate to
: : _ _ produce al the project sile
Plywood forms ' O Sca Relies mainly on imports
Timber - ' O Sca Not locally available
Scaffolds O Sea Not locally available
" Structural steel shapes| O O Sea Not locally available
Supports @) C Sea Not locally available
Joints O O Sea Joints easily wear out
Railing : © Sea Technology inadequate to
' produce at the project site




3.4 IMPLEMENTATION SCHEDULE
{1) Responsibility of Two Governments

The Mozambique and the Japancse Governments share the responsibility for project
itnplementation as shown in Table 7.

"Table 7 R"esponsibility of Two Governments

: Responsibility
Works Requirements Tapan | Mozamb Remarks
. . ique . :
Procurément - } Procurement and transportation Q
- | Customs clearance QO
Provision of land for constniction O offices, storage sheds, cte.
Site preparation § site facilities
Other preparations @)
Acquisition of right of way O
Rightof way Relocation or removal of obstacles O trees, utility poles, land
: mings, elc.
Cleaning and grubbing _ O
Construction . | Sclling and removal of diversion 0O
bridgs.
Other works : O

(2) Implementation Schedule

The Project will be implemented in two phases. The implementation schedules for
Phases 1 and 11 are shown in Tables 8. |
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3-5 PROJECT COST EST]MATION
(1) Expenditure by Mozambique Government

1. Land acquisition costs (work sites and access roads)

2. Costs of setting and renmoval of temporary bridge

3. Construction costs for approach roads (Metuce, Namiroi, Molocue Bridge)

4. DNEP shall issue documents that the contractor eligible to recover the tax portion
from the Government of Mozambique

(2) Maintenance Costs
1. Labor cost:

‘2. Maintenance (railings, expansion joints, etc.): 299,800 US$
3. Bridge repainting (eveiy ten years): 19,250 US$

(3) Conditions for Cost estimation

1. Date of costing: July, 1996
2. Exchange Rates: US$ 1 =¥109.0
USS 1 =4.0372 SF rands

3. Implementation: The bridges will be constiucted in two phases. Phase I in-
involves a period of 15 months from January 1997 through

March 1998. Phase Il will cover three years from April 1997
through March 2000, '

4. Others: " The project will be implemented by the Japanese Go've_mmént '.
grant aid system. B '
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