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PREFACE

In responsc to a request from the Government of the Federal Democralic Republic of
Lthiopia the Government of Japan decided to conduct a basic design study on the Project for
Rehabilitation of Trunk Road and entrusted the study to the Japan International Cooperation

Agency (JICA).
JICA scnt to Ethiopia a study tcam from November 23 to December 28, 1997,

The team held discussions with the officials concerned of the Government of Ethiopia,
and conducted a ficld study at the study arca.  After the team retumned to Japan, further
studics were made.  Then, a mission was sent 1o Ethiopia in order to discuss a draft basic

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

1 hope that this report will contribute to the promotion of the praject and to the

cnhancement of friendly relations between our two countrics,

[ wish o cxpress my sincerc appreciation to the officials concerned of the Government
of the FFederal Democratic Republic of Ethiopia for their close cooperation extended to the

tcams.

March, 1998

/ 7//

Kimio Fujita
President

Japan International Coopcration Agency



Y.etter of Transmiltal

We are pleased to submit to you the basic design study report on the Project for

Rehabilitation of Trunk Road in the Federal Democralic Republic of Ethiopia.

This study was conducled by the Joint Venture of Construction Project Consullants,
Inc. and Nippon Koet Co., Luk, under a contract to HCA, during the period from
November 13, 1997 to March 25, 1998. In conducting the study, we have examined the
feasibility and rationale of the project with duc consideration to the present sitvation of

Ethiopia and formutated the most appropriatc 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,

Kimio CHIBA 3
Project Manager

Basic Design Study Team on

the Project for Rehabilitation of Trunk Road

in the Federal Democratic Republic of Ethiopia
Construction Project Consultants, Inc.
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Chapter | Background of the Project

The Ethiopian coonomy declined in the 1980s duc to diversion of resources from productive
activitics to war, the application of misguided cconomic policics and the cffects of draught.
Particularly, it fell into ncgative growth during the last few years.  Soon after lhe
Transitional Government of Ethiopia (TGA) was cstablished in 1991, the fconomic
Recovery and Reconstruction Program (ERRP) was impleniented, for which the World
Bank agreed to extend US$670 million in order to improve the international balance of
payment, In parallel with ERRP the cconomic refonn program was slarted under
IME/World Bank structural adjustment program, which covers reform on financial and
budgelary system, strengthening of supply side and privalization of public cnterprises.
Development of road sector, water resourecs and agriculturc arc given the highest priority
under ERRP.

Agriculture remains the most important carner stonc of the Ethiopian cconomy. It accounts
for 45% of GDP and 85% of total cmployment. Although the agricultural sector will
continue to be the backbone of the cconomy for the foresceable future, the Government’s
Agricultural Development--Led Industrialization (ALD}) strategy ecnvisages a shilt in
cmphasis to industry and scrvices in the medium and long term.  The growth in agricultural
output, which constitute the primary basis for growth in thc cconomy, is dependent on a
reliable transport system that efficicnily integrates the producing arca with the market.  Thus
improvement of infrastructure, particularly the road network, is considered essential 1o this
end.

The road network in Fthiopia consists of 23,813 km of trunk, major link and regional roads.
Of this, paved roads arc limited to 3,478 km (approximately 15%). Further, the existing
network has deteriorated a lot to the extent that only 23% of paved road is presently in good
condition.

Under these circumstances the Road Scetor Development Program (RSDP) was formulated
in 1996. RSDP is intended to increase the road density from 0.43 km to 0.54 km per
1,000 population and from 21 km to 38 km per 1,000 km2, and to bring about 68% of the
roads to a good condition in fcn years (1997-2007). RSDP-1 (1997-2002), which set the
target at 0.46 km/1,000 population and 27 km/1,000 km? and 60% in good condition, was
started in 1997,  Institutional reforms, enhanced capacity and financial provisions for road
network management, decentralization and privatization arc other major components of
RSDP to realize a self-sustainable read policy.

North-Western Corridor (Addis Ababa — Debre Markos — Gondar — Erilrean border) is onc
of the mos! important trunk roads. it traverses the northwestern part of Cromia, Ambhara

-1-



and Tygre Regions, the highest agricultural producing arcas of the country. Forty-six
percent of major crops and 45% of Livestock (number of head) of the country are produced
in the arca of influence of this Corridor.  This entire Corwridor is programmed for
rchabilitation or upgrading under RSDP-1, particularly Addis Ababa—Goha Tsiyon forming a
principal section of this Corridor is placed as the highest priority.

Considering this priorily and the urgency of the rchabilitation of this Corridor, the
Govemnment of Ethiopia prepared a detailed design for Addis Ababa-Debre Markos scction
in 1996 by the Government’s own fund, and requested the Government of Japan for Grant
Aid for the implementation of the project.

A Preliminary Study was conducted by the Japan International Cooperation Agency (JICA)
from August 9, 1997 to Scptember 7, 1997, As a result of this siudy, Addis Ababa-Debre
Markos scction was divided into three sections in order of prionty and the basic policy of
Grant Aid for the project was sct out.



CHAPTER 2

CONTENTS OF THE PROJECT






Chapter 2 Contenlt of the Project

2.1

Objective af the Project

Northwest Trunk Road (Addis Ababa-- Debre Markos — Gondar — Eritrean border) is
onc of the most important corridors which runs thraugh the Oromia, Amhara and
Tygre Regions which arc high agricultural producing arcas. The largeted Addis
Ababa — Goha Tsiyon road forms a principal scction of the Northwest Trunk Road.
The arca scrved by this road produces 46% of the crops and 45% of the livestock
population of the country. This arca has not cxpericnced any serious drought in the
past.

The Government of Ethiopia places the highest priority on the agricaltural sector
under its Agriculture Development-Led [ndustrialization (ALDI) strategy. The
success of ALDI critically depends on the transportation system, i.c. growth in

agricultural output depends on a reliable transport system to integrate producing arcas
with the market,

The Read Sector Development Program (RSDP) was started in 1997 and will span a
period of ten years (1997- 2007). The Govermnment intends to increase the road
density from 0.43 km te 0.54 km per 1000 population and from 21 km to 27 km
per 1,000 km?, and to bring about 68% of the roads to a good condition by means of
the RSDP.

The objectives of the Project for Rchabilitation of Trunk Road in the Federat
Demacratic Republic of Ethiopia (hercinafter referred to as “The Project”) arc to
accelerate the RSDP through implementing the rchabilitation program of the Addis
Ababa - Goha Tsiyon scction of 182.5 km, which is given onc of the highest
prioritics under RSDP-1 (1997 - 2002).



2.2

2.2.1

2.2.2

(1)

Basic Concept of the Praoject

Targeted Section

The original request from the Government of Ethiopia covers Addis Ababa — Debre
Markos road of approximately 300 km. However, taking into account funds
available, construction period required, and priosily, it was decided that the Addis
Ababa - Goha T'siyon scction of 182.5 km will be covered under the Project.

In spilc of the fact that rchabilitation of Addis Ababa — Debre Markos has the
highest priority under RSDP-1 it is reasonable to consider phased implerentation,

in view of the schedule of the Debre Markos — Gondar program, which will be
started in 1998,

Examination of the Content of the Project
Design Crileria

The cxisting Detailed Design which was prepared by ERA in 1997 (Consultant:
Parkman, UK) (hereinafter referred to as “ERA’s D/D”) was closcly reviewed by this
Basic Design study from technical and cconomical points of view, The comparison of
design concept between ERA’s /D and Basic Design is shown in Table 2.1,



Table 2.1

Comparison of Pesign Criteria between ERA’s D/D and Basic Design

Ttem ERA’s D __Basie Duosign Reason
1. | Design Standards
Geomelric Design | AASHTO AASHTO Appropriate.
TRI. Read Note No. 6 TRL Road Not¢ No. 6
Pavement Design | TRL Road Note No. 31 TREL Read Note No, 31
Bridge Nesign{ AASHTO AASHTO
2. | Road Atigament | Including significant Basically follow the existing ] The existing alignment it-
changes aligarent self docs not doviate from the
standard.
To avoid lacge cot and {ill,
thus reducing construction
cosls.
3. jRoad widih Carnageway 7.0m Carriageway Appropriate (o change
Shoulder 1.5 m Mountainous 6.5 m according to laffic, terrain
Other 7.0m and cavironment.
Shoutder
‘To be changed by sub-
section, N
4. | Pavement Pase course 20 ¢m Hase course Cunmulative ESAL for design
To change by sub-section can be lowet than that of
AC binder course 5 cm AC binder course ERA’s D/D.
To be omitted
AC surface course 5 ¢l AC surface course 5 cm
5. | Bridge Upper struciore Lo be Reasonable,
replaced whese serious
damages observed,
6. | Prainage Structure | To be extended accerding to Heasonable.
widening of road width. ~
(2) Deign Concept

1)

Road

Design concept is summarized as follows:

Sub-Scctions

Sub-sections determined by arca and topography along the targeted road arc

summarized in Fig. 2.1.




Station keid.5 kmS5.5  kml0 Ym95 ki 101 km186
— A J ¥
Scctionl ength | 2.0km 4.5km 85.0km 6 0km 25.0km
i -
Arca ‘5“{ Uﬁi’“ e Rural
. . toum fai | .
Topogarphy Mountainouns . Rolling % un faino Rolling
Notes: Station in accordance with ERA’s kilometer posts,

Km3.5 =Start point of the Project.
Km186 = End point of the Project.

Fig. 2.t Determination of Sub.seclions

Geometry

Alignment of the exisling road is basically in accordance with the standards to
be adopted, i.c. AASHTO or TRL Road Note No. 6, thus targe alignment
changes arc not required.

ERA adopts 7.0 m of carriageway and 1.5 m of shoulder (both sides) for five
major trunk roads. The basic design follows the same width except for the
mountainous scctions, where a 6.5 m carriageway and a 1.0 m shoulder are o
be adopted. However, for the section kmS.0 — km10.0 (mountainous and
urban arca y a 3.0 m shoulder on the hill-side is adopted.

Note:  The five major trunk roads are as follows:

(1) Majo ~ Awash ~Mile

{2) Woldiya ~ Adigrat ~ Zalambessa

{3) Debre Markos ~ Gondar

(4) Awash ~ Kulubi ~ Dire Dawa ~ Harer
{5) Alemgena ~ Hosaina ~ Sodo



Table 2.2 Outline of the Geometry to be Adopted

[tems

Description

length

Leagth @0 1825 km

Project Starl point @ Station km3.5 (3.5 km from Menelik I Square)
End point :  Station km186.0 (Goha Tsiyon)

Horizontal | Basically follow the oxisting road cxcopt widening at curved scctions, For
alignment | nmountainous seelions, minor re-alignment will be made to the extent that it will not
induce excessive earthwork,

alignment

Vertical Follow existing alignment,

Road width | km3.5~km5.5

km5.5~km10,0

km10.0~kmy5.0

km95.0~km101.0

kmi01.0~km186.0

Carriageway 7.0 m, Shoulder 1.5m (both sides)
Cariageway 6.5 m, Shoulder 1.0m both sides)

Carriageway 7.0 m, Shoulder L.5m (both sides)

Candageway 7.0 m, Shoulder 2.5m (both sides), Pedestéan 3.0 m (both sides)

Camiageway 6.5 m, Shoulder 3.0m ¢hill-side), 1.0m (vallcy-side)

Pavement Structure

The foltowing standards were examined for pavement design:

1. TRL Overseas Road Note No. 31 (A guide to the structural design of
bitumen-surfaced roads in tropical and sub-tropical countrics), TRE. Road

Notc No. 29 was also referred to.

2. AASHTO (Guide for design of pavement structurcs)

3. Asphalt Institute Manual Scrics No. 17 for overlay structure (USA)

ERA’s D/D indicates that pavement structure designed by TRL Road Note
No. 31 is morc cconomical compared to AASHTO, say by about 25%. Thus,
TRL Road Not¢ No. 31 is to be used for the Basic Design.

Cumulative ESA for 20 ycars design period was calculated at 5.6x10° ESAL,
which falls into Class TS (3.0x10% — 6.0x10% ESAL) of TRL Road Notc

No. 31.



2)

CBR-value (Californian Bearing Ratio) of subgrade at every 1.5 km was
derived from the DCP data by ERA’s [/D. Deflection data were also referred to.

Then, several sub-sections by CBR-value were determined.

Bridges
QOutline of the Existing Bridges

The cxisling diainage structures with span length of over 6.0 i were
categorized as bridges by the ERA’s D/D. Nineleen bridges were investigated
in the Basic Design study., The outline is as follows:

Construction ycar

Scventeen (17) bridges were constructed in the 1940s and onc in 1994, The

construction year of the remaining bridge is not known.

Superstructure

Sixteen (16} bridges are RC T-girders with single span of 7-12 m, of which
15 with 4-girders and one with S-girders. One bridge is RC T-girder with
double spans and S-girders. The remaining 2 are stone arch bridges.

Width

Seventeen (17) bridges were widened to the present width 25 years ago.

Al bridges are constructed with stone masonry abutments.

Gutline of the structure is summarized n Table 2.3.



Table 2.3

Outline of the Structure of the Lxisting Bridges

— ey

'Bridgc Station | Construe- Type of superstarciure Type of Span ” W:&lh .
No. {km) tion abulment/picr (Bm) (Wm)
oot | 2195 | 1910 | Single span winforced conercte | Gravity ypeof | 70 | 90
T- girder stone masonry
poo2 | 2390 |~ ” a " 06 | 84
oos | 3006 [~ | P ” 81 | 17 |
BoO4 42.40 #” ” o [ :7*4“7”7%‘71”1:5 8.2
BO0S 48.08 2 ” # 5.0 1.7
B006 | 51.80 ,, o o §.0 7.7
BOO7 | s3.05 v ” . so | 74
Roos | sso0 1~ ” " 90 | 73
nooY 6010 2 # # 5.0 13
oo 60.65 ’” ” " 11.0 4.4
Bot1 62.10 2 ” ” 120 4.8
3012 65.60 ” " " 2% 8.0 7.6
mnma 67.45 1994 | 2 span single support reinforced s 2x200 7.3
concrete - girder
BOo14 § 104.00 1940°s  § 3 span sfone masoncy arch ’” 3x9.0 7.6
13015 § 124.00 ” Singlc span slonc masenry arch ” 80 7.3
Bo16 | 141.50 o Single span reinferced concrete ” 8.8 (NI
T- girder
BO17 | 148.05 »” ” ” 6.0 7.4
BOIS | 15850 ” #” o 8.4 9.2
BO19 | 18160 | wnknown | Single span reinforced conercte ’” 7.0 ‘;.;C_-_m
T- girder (5 girdces)
® # %= the same as the above

Condition of the Existing Bridges

For all RC-girder bridges constructed in the 1940s, obscrved defects were as
follows:

Exposure and corrosion of reinforcing bars in girders

Cracks and splitting of concrele in girders

Honcycomb and inadequate cover in girders

Infiltration of rain from deck stab

Damage of rail

Inadequate maintenance



From obscrvation of the superstruciure it is supposed that carbonation of
concrete and corrosion of reinforcing bars arc progressing, which will result in
serious deterioration of the stoucture. Regarding the substructure, no scrious
defects in stone masonry abutment such as scttlement, cracks, shoving, sliding
have been observed. This is because the structures are standing on a rock

foundation and expericneed no serious flood or carthquake in the past.

As for stonc masonry arch bridges (B014 and B015) no serious defects in the
structures have been observed excepl damages of rail, clogging of drainage
pipc and crosion of adjacent road shoulder,

Evaluation of the Superstructure

Defects of the existing superstructure are summarized as follows:

1. Exposurc and corrosion of main reinforcing bars in main girders

2. Corrosion of stirrup bars in main girders duc to infiltration of rain from
deck slab

3. Corrosion of reinforcing bars in deck slab

4. FEfflorescence caused by cracks and corrosion of reinforcing bars

5. Carbonation of concrete

According to the criteria on evaluation of RC girder bridges by the Public
Works Rescarch Institute, Ministry of Construction Japan, soundncss of the
cxisting bridges are judged as Category I or Il conditions. '

Note: Category [ = Very scrious condition
Category 1 = Scrious condition, need detailed investigation  for
strengthening measures.

Load Carrying Capacity

Assuming design parameter of the existing girders, the load bearing capacity

was calculated by the Basic Design. Results of the analysis are summarized as
follows:

1. Design capacity (wheel load 6,25f) was revealed to be sufficient for normal
traffic, but excessive stress is being produced in members (e.g. due to
corrosion of reinforcing bars), which will causc rapid deterioration of the
structure,

-10 -



2. The present capacity cannot cope with over-loaded vehicles {equivalent
wheel toad 141), which could cause total destruction,

Examination of Strengthening Methods
The following strengthening methods were examined:

1. Splicing steed plate to the soffit of the girder, and cpoxy injection to give
additional strength to girder.

2. Protective coating or sheeting on the deck slab ta prevent corrosion o
reinforcing bars from seepage of surface water.

3. Remove alt loose material such as honcycombing, spalling of concreie,
cfflorescence, cte. and give new coating,

Through these strengthening methods, progress of deterioration of the structure
can be slowed down to some extent but there s a question about their
cffectivencss because the reinforcing bars arc targely corroded causing concrete
spalling. Under such circumstances, replacement of the superstructure rather
than strengthening by the above mentioned methods is recommended from the
technical and cconomical points of view.

Bridges to be Replaced

As a result of above examination the bridges 1o be replaced under the Project
arc summarized in Table 2.4, where the bridges B007, B009, B010, B011 and
B017 can be replaced by RC slab culverts, i.c. the span length can be reduced
to less than Sm, which is also recommended in the ERA’s D/D.

Regarding the substructure, extension of the width is needed for the bridges to
be replaced.

- 11 -



‘Tabte 2.4

Bridges to he Replaced under the Project

[ Hiridpe Stati = . . .

i;\:{ig“ SE]‘:::.D)" Condition of Super-Stracture Condition of Substructure  |Supersicuctace] Substmcture

BOOL | 2095 | Moderate defects {no exposure of No sign of defect. Replace Extension
reinforcing bars) Need opening of channel and
Nead 1.5 m for pedestrians on both  { pabion matteess to protect bed,
sitles.

13002 | 2390 Moderate defeds {exposore of No sign of defec. Replace Extension
reinforcing bars, spalling and cracks in | Nead protection of abuiment
concrele) from crosion.
Nead 1.5 m of pedestdan on both
sides.

BOO3 | 35.06 |Teace of repair mortar. Nead protection of bed. Replace Exteasion
Need 2.5 m pedestrian on both sides.

BGO4 | 42.40 |Serious defects (exposure of No sign of defect. Replace Exlension
reinforcing bars, spailing and cracks in
concrele)

BORS | 48.08 {Moderate defects {cxposure of No sign of defect. Replace Extension
rcinforcing bars, spalling and cracks in
concrele)

BO06 | 51.80 iModenate defects (exposure of No sign of defect. Replace Extension
reinforcing bars, spalling and cracks in
COICTEIE)

BO07 | 53.05 |Moderate defects (exposure of No sign of defeat. Replace by slab culven
reinforeing bars, spatling and cracks in| Need minor repalr on wing
concrede) wall.

BO08 | 55.90 [Serious defects (exposuce of No sign of defect. Replace Exteansion
reinforcing bars, spalling and cracks in | Need protection of bed.
concrete)

BOC2 | 60.10 |Seriowus defects (exposure of No sign of defect. Replace by slab culvert
reinforcing bass, spalling and cracks in | Need opening of channel.
concrele)

BOid | 60.65 |Serious defects (exposure of Loose spols en masonry but no| Replace by shab culvert
reinforcing bass, spalling and cracks in] selilemen,
conerele) Nead some strengthening work,

BOI1 | 62.10 |Serious defects (exposure of No sign of defect, Replace by slab culvent
reinforcing bars, spalling and cracks in
coacreie)

BO12 | 65.60 jModerate defects. (exposure of No sign of defect. Replace Exiension
rcinforcing bars, spalling of concrele)

BOIZ | 67.45 |No sign of defect. No sign of defed. - -
Need minor repair of railing, Need minor repair.
installation of safely posi.

BO14 | 104.00 [No sign of defect, No sign of defect. - -
Need minor repair of railing, Need minor repair.
installation of safcly post.

B015 | 124.00 | No sign of defect. No sign of defed. - -
Need minor repair of railing, Need minor repair,
instaHation of safefy posl.
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“;\:igc Sz:::;n Condition of Super-Structare Condition of Substructure  [Superstoucture] Suhsteactuee

1016 | 141.50 |Scrions defocts (exposure of No sign of defeat, Replace Extension
reinforcing bars, spalling and eracks io | Need minor repair.
concreie) Nead opeaing of channe] and
Need 1.5 m for pedestrians on both | pabioa matteess to proteet bed.
sides.

BOL7 | 148.05 |Scrious defects (exposure of No sign of defect. Replace by slab culved
reinforcing bars, spalling and ceacks in] Need minor repair.
ooncecie)

BOS § 158.50 |Serious defects. No sign of defed, Replace Extension
Traoe of repair with mortar. Nead gabion mattress (o protect
Need 2.5 m for pedestrians on both  fbed.
sides,

BO1Y | 181.60 |No scrious defect, No sign of defect. - -
Nead coping of parapet and cepair of | Neod gabion mattress to protect
failing. bed.

3)  Culvert

The type of culvert on the targeted road are classificd as follows:

1. Reinforced concrete girder and slab with stonc masenry abutment

(Structurally same as the existing bridge but span length less than Smy)

Reinforced concrete slab with stonc masonry abutment

3. Concrete pipe

4. Corrugated mctal pipe

5. Stone masonry arch

6. Rcinforced concrete box culvert

Exposure of reinforcing bars, spalling, honcycomb in RC girders and slabs arc

obscrved, but arc not so scrious as to require total replacement. Thus,

rchabilitation is to be limited to extension of the existing structure to meet the

planncd road width.

The targeted culverts are summarized in Table 2.5.
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Table 2.5 Targeted Culverl

Type Number Nuntber of culvers targeted
Reinforeed concrete girgicr and slab 8 B
{G+SLAD)
Sizh  (SEAD) 195 174
Conerete pipe (C.PIPE) o0 60
Corrugated mictal pipe (APIPE) 26 5
Stone masonry arch (A ARCH)
ka35-10 32 32
km10-186 15 6
Reinforced eoncrete box (R.C.BOX) 1 1
Others 5 8
Total 378 294

2.2.3 Results of Examination

Through the above cxamination, the basic concept of the Project formulated is
summarized to rehabilitate the Addis Ababa — Goha Tsiyon road of 182.5 kmto an
all-weather asphalt concrete road, which includes replacement of superstructure for

15 bridges and extension of 294 culveris on the road, to meet the standards for
increasing traffic.
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(2)

Basic Design
Design Concept

Natural Condition

The praject road is located in Sheva highland at altitudes of 2,500 m — 3,300 m.
Annual average rainfall ranges from 1,000 mm - 1,500 mm, where the rainy season
extends from Junc to Scptember, while from October to Januvary there is almost no
rain. Local downpours arc usuval in the rainy scason. Annual average lemperature
remains at 10°C - 15°C. Topography of the project site is mountainous or hilly, and
Goha Tsiyen (cnd point of the project) is located at the edge of Blue Nile valley
{Abay Gorge). Geologically, basalt rock and its conglomerate layers are obseived.
From Northeast to Southwest runs the great trough, placing the project arca in an
carthquake zone.

The most significant characteristic of the project arca is its high altitude. Since
mechanical work will be dominant for the project, deercase of productivity of the
cquipment caused by low atmospheric pressure should be considered.  Also, since
the paving work of asphalt concrete is affected seriously by rain, the meteorological
records were examined in detail for estimation of possible working days.

Safety factors for carthquake and run-off were considered for bridge design and
drainage capacity, respectively.

Sacial Condition

The end point of targeted road is at 182.5 km from Addis Ababa. It can be said that
the project arca is rather near to the capital, thus facilitating procurement of material
and equipment from the local market. Regarding social infrastructure, there is
clectricity supply, but as interruption of power is usual, construction work cannot
cly on it.

The targeted 10ad is the only access from the capital to the Northwest region. Since
commodity freight and public transpottation for passcngers are the dominant traffic
on the road, any interruption of traffic by the works will seriously affect the social
and cconomical aclivities in the arca, Appropriate diversion road or facililies together
with safety measures should be provided while work is underway,
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(3}

{4)

(5)

L.acal Construction Industries

1)

2)

Labor

Local engincers, technicians and labor will be procured in Addis Ababa. Since
the number of technicians for paving and equipment operators are limited in
Ethiopia, nceessary numbers of lechnicians for the purpose of controlling and
training of local workers will be brought from Yapan,

Related Laws and Regulations

Regarding labor regulation the Proctarnation No. 42/1993(Janvary, 1993) and
No. 88/1994 (February, 1994) shall be the basis.

Regarding land acquisition the Proclamation No. 066/1997(March, 1997) shall
be the basis, where all land is the Government’s property and ERA ean “ use,
free of charge, land and such other resources and quarry substances required
for the purpose of construction and maintenance of highways, camp, storage of
equipment and other required scrvices; provided however, that ERA shall pay
compensation in accordance with the law for properties on the land it uses”.

Use of Lecal Construction Companies and Consultants

Thirtcen construction companics and scveral consultants are registered with ERA in

the ficld of road maintenance projects. The use of these companics for the Project is

rccommended to support the Govemment’s privatization policy.

Procurement of Construction Equipment and Material

There is no leasing company of construction equipment in Ethiopia. Also there is no
avaitable equipment owned by the construction companies or ERA , most of which
arc used for road maintenance projects at present and it is not possible to leasc-out for
a long term project. Particularly, there is no asphalt concrete mixing plant and
crushing plant available, which is essentiat for the Project.
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(6)

{7)

Operation and Maintenance Capability of the Execnting Ageney

ERA itsc!lf has somc 20 years experience in asphalt concrete paving work.  As
asphall concrete is being applied for several on-going projects under RSDP, it is very
possible that the technique will be acquited soon Ly local contractors also in parallel
with the completion of these projeets, thus maintenance of the Project road after
completion can be assured technically.

Regarding maintenance of bridges and drainage structures to be constructed under the
Project no problems are anticipated because stonce masonry woik will be piven
preference for the structural design, and Ethiopia has a long history of using this

technique. Also, there are sufficient quantitics of good quality stone along the Project
road.

Scope and Level of Facilities
1) Road Alignment

Since the Project aims at “rchabilitation of the existing facilitics” it will not
incorporate large-scale up-grading works. Consequently, the alignment will
follow the cxisting onc as much as possible cxcept where the cxisting
alignment causes difficultics for smooth traftic flow and safety.

2) Road Width

Road width basically follows a 7.0m carriageway and 1.5m-shoulder.
However, for the sections in Addis Ababa and mountainous arcas it will be

changed to ensure smooth traffic flow and safcty.
3) Pavement Structure

Thickness of asphalt concrete surface coursc is to be 5 cm. That of basc coursce
is to be designed according to subgrade CBR.
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(8)

4)

Bridge and Culvext

The design has taken into account;

L. Maximum use of local materials to facilitate maintenance
2. Maximum use of the existing stonc masonry structure
3. Usc of cconomical type of railing

4. Usc of simple structure to facilitate the work

Bridges

Superstructures in scrious condition are to be replaced by RC T-girders and
substructures arc (o be extended.
Slab Culvert

RC slab and stone masonry abutment will be extended using the same type of
structure as the existing one.

Implementation Schedule

Construction period was determined as 5 years duc to the following reasons:

The work items which critically affect the overall construction period are mobitization
and preparatory work, carthwork and pavement work. Productivity of crushing plant
and asphall concrete plant are also imporiant factors to determine the period,

b

Mobilization and preparatory Work

There is no available construction equipment in Ethiopia for the Project, Most
of them arc to be imported from Japan, consequently, the pcriod required for
procurcment, ocean transport, inland transpor, sct-up of plants and site camp,
ete. shall be taken into account. Particularly, considerable time for customs
clearance is anticipated at Assab pori. Thus, 6 months is anticipated for the
mobilization and preparatory work.
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2)

3)

AC Surface Course

Paving work of asphalt concrete is affected scriously by rain, From experience
days with morc than 5 mm rainfall are not appropriate for paving work. The
number of such days per year in the project arca is estimated at 78 days from
meteorological data. Adding this to the number of holidays and accidental
interruptions, the average number of working days for paving is estimated at
195 days per year. On the other-hand average productivity for AC paving is
cstimated  at  1900m2/day according to Guidelines of the Ministry of
Construction, Japan. Conscquenlly, the period required for paving work is
cstimated as follows:

Areca : 1,795,646 m?
Productivity per day : 1,900 m?
Working days per year : 195 days
Period required : 4.8 ycars

Capacity of Plant Required

Three possible quarrics are found along the Project road (total fength
182.5 km), i.c. km28.5km, km105 and km167. Thercfore, crushing plant and
AC plant are to be set-up ncar these quarrics. Each plant set will be moved
according to work progress. (The work will start from Addis Ababa.}
Opening of two quarrics simultancously is not recommendable because it
involves a double sct of plant and other related cquipment, consequently
pushing up construction costs. The capacity of crushing plant and AC plant
was detcrmined as 120t/ and 60t/h, respectively.

Crushing Plant
Aggregates required : 600,167 t
Plant capacity : 120 t/h
Productivity : 96 t/h {(work cfficiency 80%)
Working days per year 220 days
Working hours per day 6h
Period required : 4.7 ycars
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Asphalt Plant

AC required

Plant capacity
Productivity

Working days per ycar
Working hours per day

Period requited

208,795 1
60 vh
42 t/h (work cfficicncy 70%)
195 days
6h
4.2 years

Conseguently, the overall schedule determined is summarized in Fig. 2.6

Waork Tiem 1st Year 2nd Ycar

2rd Year 4th Year Sth Year 6th Year

Mobilization &
Preparation of Work

Earthwork

Rase Course

Susface Coursc

Bridges

Drainages

Ancillaries

Fig. 2.6 Constiruction Schedule

2.3.2 Basic Design

(1)  Overall Plan

1)

Rpad

Geometry of the targeted road was categorized into 4 types; (A), (B),(C) and
(D), according to topography and area characteristics. Pavement structurc was
also categorized into 4 types; (A), (B), (C) and (D) according to subgrade

CBR.
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Geometry

Geometry by sub-scction is summarized in Table 2.7, and cross scction of cach
ype is shown in BFig. 2.2

Table 2.7  Geomelry of Targeted Road by Sub-section
Cross
Section Sub-section Scction Length Road Width Arca | Topography
Type
{A) km 35 ~ km 355 2.0 km | Carriageway 3.5m x 2 lanes City  {Mountainous
Shouolder 2.5m X bolh sides
Pedestrian 3.0m X both sides
(B) km 55 ~ km 100 4.5 kn  jCarageway 3.25mx 2 lanes Urban | Mountainous
Shoulder 1.0m % valley side
3.0m X mountain side
{C) km 10.0 ~ km 95.0 85.0 km |Cartiageway 3.5m X2 Yancs Rural |Rolling
km10t.0 ~ km 186.0 85.0 xm }Shoulder 1.5m X both sides
(1) km 950 ~ km 1010 6.0 km | Carriageway 3.25m X 2 lancs Roral |Mountainous
Shoulder 1.0m x both sides

Cross Section Type (A)
Cross Section Type (B)
Cross Section Type (C)
Cross Section Type (1))

2.0km
4.5 km
170.0 km
6.0 km

Total

182.5 kin
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Typc(A)

Length 2.0 km

Type{C).__Length 170.0 km

o 1000, 4S50S, 300 ), 3500
Pedestrian Shouller Carnageway
Side |
intch i
20% I 20%
5.0% !

g0, 300,
v [Pedestiian

1500 3500 |, 3500 1500
L 4
Shouldgx Carrageway houlder
]
2.0% i 2.0%
]
' 5.0%
]

Type(D) Length 6.0 km
3250 1, 3250
Shouldgr Carriageway houlller
l
t
20% I 2.0%
5.0% 5.0%

~

Fig. 2.2

BN

Cross Section by Geometric Type
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Pavement Structure

Pavement slructure by sub-scction is summarized in Table 2.8, and cross

scction of cach type is shown in Fig. 2.3.

‘Table 2.8 Pavemend Structure of Fargeted Road by Sub-section

Pavement Structure Designed ]
Paverment , . Section Existing Portion of Bxtended Portion of Cardageway
Type Sub-section Length Carriageway
Combined . Subgrade
Structure CIR Structure CﬁR
(A) km 100 ~ km 23.0 | 13.0 km}Surface 5 cm 9%  |Susface 5 am 4%
km 440 ~ km 75.0 | 31.0 km|Base 7.5 om Base 17.5 cm
km 101.0 ~ km 243,80 } 42,0 km|Subbase 15 om Sub-base  27.5 om
km §159.0 ~ ks 1710 | 12.0km Selected fil 20 em
() km 171.0 ~ km 186.0 | 15.0 km|Surface S om| 12% |Suiface 5 eml  10%
Base 17.5 om Basg 17.5 em
Sub-base 25 cm
(C) knt 3.5 ~ km 10.0 6.5 km|Surface Som| 15%  |Surface 5om| 15%
Levelling Layer 3 om Basc 17.5 em
{av) Sub-base 15 cm
) km 23.0 ~ km 44.0 | 21.0 km|Surface S am| 30% {Surface 5 em| 30%
kmt 75.0 ~ km 101.0 | 26.0 km|Levelling Layer 3 cm Base 20 cm
km 143.0 ~ km 3159.0 16.0 km (av)
Pavement Type (A) 98.0 km
Pavement Type (B) 15.0 km
Pavement Type (C) 6.5 km
Pavement Type () 63.0 kin
Total 1825 km
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Type (AY. Teoph 980 km

1 Faisting Poction  Fateaded Portioa
‘_A_.-_—_

I Surface SO sam
: —%
l Ris 175 mn
'
£ —f-

1

250 mm | Subbase 275 o
——
! Selected fil - 200 mm
I

Type (). Ignpth 150 ki

] Fristieg Poction  Fxleaded Portion

1 ' l

1 Surface E S0mm
f N

| Base 175 mm
'

I h

i Subbase 230 mm
L

I

Type (C) _Lengih 6.5 km

I Existing Portior  Extended Portion

I Surace F~ <0mm
Pevelling bayce  30mm 3, -

| Buse 175 mm

t

1 Subbase 150 mm

1

Type (D) Length £3.0 km

I Existing Portion  Extcsded Fortion

P

i

{ Surace % 0mm
Lovelting layer 30 mm 30, +

I Base 200 mm

]

1

[}

Note: Thickness of the “Yevelling Tayer” indicates averape thickness.

Fig. 2.3 Cross Sectien by Pavement Type
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Bridge

Out of 15 bridges scheduled for replaceient, the existing span length of BOO01
is to be changed from 7.0m to 10.0m because the flow capacity is not sufficicnt
for the discharge volume. B0O7, BONY, BO10, BO11 arc to be replaced by slab
culvert (span fength <5.0m) because dischaige volume calculated by ERA’s
/D justifics it. Particularly, since the adjacent road alignment of the above 4

bridges are to be improved, new construction is needed in any case, lhus from
cconomical point of view, slab culvert is justificd. As a result, the
supcrstructures of 10 bridges are to be replaced by new RC slabs, and those of
5 bridges by slab culvents, as summarized in Table 2.9,

Tabte 2.9

Bridge schedule

: Length of Culvert

Bridge| Station | Reptace- | Changedto . ISpan LeagthCarriagewa)] Pedestrian Bridge
Gm) | ment | StabCutven RPN (m) '1 Width (m) | Width (m) | Widih (m)
BODI 21.95 ] 10.0 7.32 1.5 11.12
BI02 23.90 ® 9.6 7.32 1.5 11.12
B003 39.06 ® 8.8 7.32 25 13.12
B004 42.40 ® 1.7 7.32 0.8 9,72
B00S 48.08 ® 8.0 7.32 0.8 9.72
B006 51.80 ® 8.0 7.32 08 9.72
BGO7 53.05 ) (4.0) 12.60%
RO0R 55.90 ® 9.0 7.32 0.8 9.72
B009 60.10 © (3.0) 10,60+
BOLO 60.65 © 4.0) 20.00+
BO11 62.10 a (4.0) 30.30%
BO12 65.60 ® (2.0) 7.32 0.8 9.72
B013 67.45 2%20.0 £.90
RO14 | 104.00 O 3x9.0 8.42
RBOLS § 124.00 8.0 8.00
BOl6 | 141.50 ® B8 7.32 1.5 11.12
Bo17 | 148.05 ® (3.0) 10.60*
B0i8 § 158.50 e 8.4 7.32 2.5 13.12
Bb19 | 181.60 7.0 8.12
() : Width of Culvert
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3y Culvert

The existing culverts are to be extended to meet the planned road widih, The

extension can be on both sides or only one side according to the planned road

alignment, ¢.g. culverts within km5.5 — kml0 arc to be extended to hill-side

(cutting side) only. Culvert of COD1 is to be extended in accordance with street

ptanning of Addis Ababa. The culvent schedule is summarized in Table 2.10.

Table 2.10

Culvert Schedule

Exisling Culverd Extension Type Dimension Nuomber Remarks ]
RC T-girder In-silv RC Slab culvert 3m< span< 5m 8
RC Slab Pre-cast RC Slab culvert | span<3m 174 for span = 3.0 m, in-sHu
Concrete pipe Pre-cast RC pipe ulverd @ 600mm 60 ] Of which
Corrugate mctal Pre-cast RC pipe culvert ¢ 600mm 5 14 places double
pipe
Stone masonry In-sitv RC Slab culver 3m < span<5m 6
arch
Pre-cast RC Slab culvert | span</3m 32 for span = 3.0 m, in-site
Box culvert In-situ RC Slab culven 3m< span<5m
Others In-situ RC Siab culvert 3m<span< 5m 2
Pre-cast RC Slab eulvert { span<3m
In-situ RC Slab culvent 3m < span<Sm 17
Pre-cast RC Siab culved span<3m 212 for span = 3.0 m, insitu
Pre-cast RC pipe culverl ¢ 600mm 65 Of which 14 places doubla
Total 294

(2) Design Standards and Criteria
1) Read
Geometry

AASHTO and TRL Road Note No. 6 were applied for the design. Criteria of the
geometric design by sub-section are summarized in Table 1.11.
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Table 2.t1  Criteria of the Geomelric DNesign

Station km3.5 kmsS km10,0 km95.0 kmi01.0 km186.0
h 4 v h 4 v
Section Length 2.0 km 4.5 km 85.0 km 6.0 km 85.0 km
I3esign Speed 40.0 km/h 60.0 krn/h | 40.0 knv/h | 60.0 knvh
(4040 mph} § (30.0mph) | (40.0 mph)
Mavx. Gradienl 11.0% 6.0% 8.0% 6.0%
Min. Radivs R =30.0m R=80m | R=300m ]| R=850m
Min. Sighl Distance 3500 m 460.0 m 3500 m 460.0 m
(4,100 1) {1,500 )y | (1,100 fi) {1,500 1)
Camageway Width 7.0 m 6.3 m 7.0 m 6.5 m 70m
(220 11y | (20,0 f1) {22.0 fv) (20.0 1) (23.0f)
Shoulder Widih 2.5 m 1m, 3m 1.5m Y.0m 1.5m
(4.0 f1) (4.0 fi) (4.0 ft) {4.0 fi) {4.0 f1)
Cross Scction Type (A) (B) <) am {C)

Note: - Figures in () indicate mile or feel.

Pavement Structure
a. ESAL

Cumulative number of cquivalent standard axle loads at 5.6 X 106 ESAL for
20 years design period was applied. ESAL was estimated in accordance with
ERA’s D/D, where traffic growth rate of 4% for large bus, and of 6% for
cargo truck and trailer truck are assumed, as shown in Table 2.12

Table 2.12 Estimation of ESAL

AADT | Growth | AADT [Growth Rate| 8.21 |Cumvulalive ESAL
in Rate up to in vpto |Equivalent x 106
1994 2000 2000 2020

Scedan 105 1% 11} 4% nil -

Bus (small) 87 1% 92 4% nil -
Bus (arge) 47 1% 50 4% T 10 0272
Cargo Truck 181 1% 171 6% 32 4.103
Trailer Truck 30 1% E7) 6% 5.7 1.225
Total 450 476 5.600

Source: ERA’s DD
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b. Subgrade CBR

C.

DCP ficld data by ERA’s DD were analyzed to delermine design CBR, The

resull is summarized in Table 2.13.

Table 2,13  Desipn CBR by Sub-section
From To Design CBR Length
km 3.5 km 100 CBR =15% L= 65km
km 100 km 23.0 CBR = 4% L=13.0km
km 23.0 km 440 CBR =30% L =21.0 km
km 440 km 75.0 CDBR = 4% L =31.0 km
km 75.0 km10L.0 CDR =30% L =260 km
km101.0 km143.0 CBR = 4% L =420 km
km143.0 kn159.0 CBR =30% L =16.0 km
km159.0 km171.0 CBR = 4% L=120km
kmi71.0 km 186.0 CBR =10% L =150km

Pavement Structure

The pavement structure cortesponding to traffic class TS (3.0 X 10% — 6.0 X
10% ESAL) was sclected from TRL Road Note 31. The result is shown in

Table 2.14.
Table 2.14.1  Pavement Straclure Determined — Existing Portion -
Unii: mm
Combined CBR 9% 12% 15% 30%
Surface 50 50 50 50
Base 175 175 -
Subbase 250 - =
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1)

Tahle 2.14.2

Pavement Structure Detevmined — Exdended Portion —

Unil: mm
8=2 S=4 §=5 S=6

CBR=3%, 4% | CBR=8~14% |CBR=15~-29% | CBR=30%+
Design CBR 4% 10% 15% 30%
Surface 50 S0 50 50
Base 175 175 175 200
Subbase 275 250 150
Selected fill 200 -

Bridge and Culvert
Design Standards

Standard Specification for Highway Bridges (AASHTO) and Ethiopian Standard

Code of Practice (ESCP:1983) were applicd for the design.

Live Load

HS-20-44 vehicolar load was applicd for carriageway load.

Scismic load was considered in accordance with the ESCP.

Design Method

“Load Factor Design Method” (AASHTO) was uscd for cvaluation of strength
against failurc load, and “Design Load Mcthod” was used to evaluate

serviccability.
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Strength of Material
Strength of material applied for the design is as follows:

a. Concrete - Compressive strength at 28 days

Slab bridge 240 keffcm?
In-situ curb and parapet coping 210 kgf/fom?
Abutment 210 kgffem?
Stab culver 210 kgffem?
Surrounding concrete for pipe culvert 180 kgffem?

b. Rcinforcing bar — Yield strength 4,200 kgffem? (conforming to ASTM
Specification}

Determination of Superstructure

As span length of all targeted bridges is less than 10m, the RC structure was
adopted from the economic point of view and to facilitate the works.

Geomgelry
Carmriageway width @ 7.32m

Pedestrian width - Min. 0.8m (both sides), mound-up type 20 cm
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IMPLEMENTATION PLAN



Chapler 3  Implementation Plan
3.1 Implementation Plan
3.1.1 Implementation Concept

(1) Project Implementation Agency

In casc the Project is implemented on the basis of Japan's Grant Aid, the overall
structure of the Praject implementation will be as shown in Fig. 3.1,

Exchange of Notes (I
Go\;c”‘n]cni Of Japan ‘Mmmmmmm,’ GD\’C[I}{“E[\! Df E!hiopia
ficati ‘ \
) P
Execution
* Verificationof  Approval of of Contract Exgcution
Payment Detailed Design  Detailed Design / of Coniract
:!}:mﬁgh‘c & Tender & Tender
€ tan
Bocament Documents Contractor(s)
* Progress Report / Contract
* Payment request
through the Bank Consultant
Contract
/ L
Japanese Consulting Firm(s) Japanesc Contracior(s)
* Detailed Design & Preparation of Supervision of » Manufacturing and Procurement of
Tender Documents  Constraction » Equipmenl
* Assistance for Tender * Transportation
* Supervision of Construction = Construction of Facililics

Fig. 3.1 Overall Structure of the Project Implementation

Implementation agency of the Project is the Ethiopian Road Authority (ERA).

In accordance with Japan's Grant Aid system, Japancse consulting firm{s) will
undertake the detailed design and supervision of the Project bascd on a contract between
the ERA and the said firm(s), and Japancsc general construction company(ies) will
undertake the construclion based on the contract(s) between the ERA and the said
company(ics).

Since Japan’s Grant Aid is cxecuted within the framework of the Japancse
Government’s budgetary system, plural times of the Exchange of Notcs, Consultant(s)
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(2)

3)

{4)

(3)

Contract, Contractor(s) Contract is required in the case where the projoct oxlends
beyond one fiscal year.  (this docs not necessarily mean that the same number of times
is required as the number of Japanese Government’s fiscal years),

Consultant(s)

In accordance with Japan's Grant Aid system, Japancse consulting firm(s) will be
cmployed for engincering services for the Project,

Soon after the Lxchange of Notes (E/N) between the Government of Japan and the

Government of Cthiopia, ERA will conclude a contract with the Yapancse consulting
firm(s).

The said firm(s) will provide cnginecring services for the construction which include
detailed design, preparation of contract documents, assistance for tender(s) and contract
and supervision of construction, in accordance with the contract until complction of

construction of the Project.
Contractor(s)

ERA will conclude the contract between the Japanese general construction company(ies)

who is(are} awarded the tender(s) in open competitive tender(s) from the viewpoint of
technical capabilily and cost competitiveness.

The said company({ics) will exccute the construction in accordance with the contract.

Local Engincer(s)

ERA shall assign full-time counterpari(s) from its permanent employees for the Project,
who will work together with the Consultant in various aspects of the Project.  The

Consultant wilt employ local engincer(s) or consultant(s) to execute his services in
Ethiopia.

Local Sub Contractor(s)
‘The Contractor(s) will be recommended to cmptoy local sub-contractor(s) as much as

possible for the construction of the Project.

-33-



(6)

3.1.2

3.1.3

Technicians from Japan

The Contractor(s) wilt be recommended to dispatch technicians from Japan for the
construction of the Project, who will cover operation and maintenance of crushing plant,
asphalt concrete plant, conslruction cquipment, mechanical and clectrical work and
blasting. The technician shall provide on-the-job training for local employces in an
appropriatc way.

Special Notes for Implementation

Special attention should be paid to the following points.

— Al Ethiopian laws and rcgulations shall be abided by throughout the entire
construction period.

- Carcful considcration shall be given to prevent any adverse affect from the
construction work, i.c., noise, vibration and waste water, ctc.,, on the
surrounding arca.

—  The work schedule shall take into eonsideration local fabor conditions including
religious holidays.

—  Transportation of the cquipment for construction use shall not causc any damage
to existing roads and structures.

—  Duc attention shall be paid throughout the construction period to safety of vchicles
and pedestrians on Project roads.

—~  Every care shall be taken to avoid damage to third partics.

—  Bvery carc shall be taken to avoid damage to the existing facililics during
transporiation of cquipment and matcerial to be imported.

Scope of Works

Any costs which rclate to land acquisition required for the Project for both permancnt
works and temporary works shall be the responsibility of the Government of Ethiopia.

The oosts for temoval or diversion of public facilities such as power ling,
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telecommunication line, water supply, cte. which will be affected by the Project shall
be the responsibility of the Government of Ethiopia.

3.1.4 Consultant’s Supervision Plan

(1) Principles

In casc the Project is implemented by Japan's Grant Aid, thc consultant should
thoroughly understand the background of the Project, contents of the Basic Design
Study Report, Japan's Grant Aid system and the contents of the Exchange of Notes
{E/N) between the Government of Japan and the Government of Ethiopia.

(2)  Scope of the Consulting Services

Following the E/N, the consultant will enter into a consultant contract with the ERA,
The scope of consulting works is given below.

1) Detailed Design
—  Preparation of detailed design and tender documents,
—  Sccuring of approval of tender documents by ERA,

~ Assisting ERA in the tender and tender cvaluation. Witnessing of the
contracts,

—  Confirmation of the scopce and progress of the measures to be undertaken by
the Government of Ethiopia prior to the commencement of Project-related
construction work.

2)  Work Supervision
- Issuc of notice to proceed,
—~  Prcparation of pre-work report,

-~ Discussions with parties involved in construction work prior to the
commencement of the work,
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_- Sccuring of official approval for the work schedute and holding of work
schedule meclings,

—  Securing of official approval for work drawings,

—  Wilnessing of the inspection of materials/equipment, witnessing  of
construction work and the issuc of the relevant instruction as and when

deemed necessary,

~ Inspection of interim progress of the work.  Inspection for final hand over
and issuc of final acceptance certificates,

—  Preparation of monthly progress reports throughout the construction perind,
—  Conducting of all necessary work for final hand over,

~  Preparation of final report and undertaking of the Project completion
pracedure,

~  Inspection and preparation of report prior to the expiration of Defect Liability
period.

(3) Important Points to Note
1)  Detailed Design
—  Reconfirmation of Procurement Conditions

Reconfirmation of the procurement conditions of materials and equipment
identificd at the basic design stage is nccessary.  As the construction
materials and equipment will be procured locally where possible, it is
important to check whether they meet the requirements and specifications set
out by the basic design.

~  Preparation of and Bricfing on Tender and Cantract Documents

The contents of the Tender and Contract documents which include drawings
and specifications shall comply with the objectives of the Grant Aid and shall
be thoroughly cxamined and discussed with ERA during the Detailed Design
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so that they can be authorized as official tender and contract documents of the
Project.

2)  Works Supervision

Progress Control

The overall implementation schedule which is anticipated at present is shown
in Table 2.1, Since the Project will be implemented under Japan’s Grant
Aid system, the actual work schedule to be prepared as part of the detaited
design should reflect certain conditions altached to this system.  As the work
shall be completed as planned, strict progress control should be conducted,

Quatlity Control

As the materials and equipment to be procured in Ethiopia arc not always of
uniform quality, the specifications which wilt be cstablished as part of the
detailed design may be changed.  In the case of such change, proper quality
control of the matcrials should be conducted to ensure that the original design

requirements are maintained.

Supervisors

Supervisors of the Consultant should be mobilized to the Project site as soon
as the notice to proceed is issucd to the contractor. At least one full-time
supervisor responsible for construction should be on-site throughout the
construction period. Engincers in such special fields as road, structure,
material and pavement will be dispatched at appropriate times.

3.1.5 Procurement Plan

(1)

Materials

Procurement plan for thc major materials to be used for the Project is shown in
Table 3.1.1.
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Table 3.1.1 Procurement Plan for Materinls

Procurement Plan

Ethiopia Japan Third Countrics
Cement O

Admixtore O
Steel Bar

Wood, Scaffold Boarnd
Plywood

Explosive

Guard Rail, Safely Sign
Electric Cable

Asphalt

Fucl, Lubricant

Survey and Testing Equipment

Item

Radio and Teleconwnuaicalion BEquipment
Office Fquipment
Road Marking Paint O

ool [O]0|010]0|0|C|0

{(2) Equipment

There is no leasing company of construction cquipment, nor available equipment owned
by the construction companies in Ethiopia or ERA.  Procurement plan for the major
construction cquipment to be used for the Project is shown in Table 3.1.2.

Table 3.1.2  Procurement Plan for Materials

Procurement Plan
Ethiopia Japan ‘Third Countries

Construction Equipment

Asphalt Plant
Crushing Plant
Asphalt Finisher
Concrele Mixing Plant
Alr Compressor

Tire Roller

Macadam Roller
Wheel Loader

Motor Grader

Bull Dozer

Dump Truck, Cargo Truck

O|CIC{C|O|0[0|0|CIO|0
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(3) Fransportation Period Required

Transporlation period required for the cquipment and materials to be procured in Japan
is cstimated to be about 4.5 months,  The details arc as follows:

1. Preparation in Japan

Ex-factory, Packing, Transport
Customs 30 days
Shipment
2. Qcean Transport (Japan ~ Assab) 30~45 days
3. Dcbarkation, Customs at Assab 30~40 days
4. Intand Transport (Assab ~ Sitc) 10 days
5. Customs at Addis Ababa 10 days
Total 135 days

3.1.6 Implementation Schedule

Scventy (70) months including detailed design is anticipated for the Project. To
accelerate implementation and to review the project cost in the middle of the
implementation three-phased program is considered most suitable in the framework of
Japan’s Grant Aid system. Where, the first phase covers one fiscal year, and sccond
and third phase cach covers three fiscal years.  Phased schedule is shown in Table
3.2, and construction schedule in cach phase is shown in Table 3.3.

Table 3.2 Phased Schedule

Phase Station Road Length Covered Bridges Drainages
I km 35 ~ km 3.5 2.0km 0 0
| km 55 ~ km 950 89.5 km 13 134
i km 95.0 ~ km 180.0 91.0 km 6 160

Total | km 35 ~ km186.0 182.5 km 19 294
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3.1.7 Obligation of Recipicnt Counlry

The following necessary measures should be taken by the Govermment of Ethiopia

on condition that the Grant Ald by the Gavernment of Japan is extended to the
Projecl.

(1)
2

(3

4

©)

(6)

(7

®

)

(10)

To provide data and information nceessary for the Project.

To sceure fand necessary for the exccution of the Project, such as temporary
offices, working arcas, storage yards and others, and removal and/or

diversion of public facilities such as clectric cable, telccommunication line,
water supply.,

To make passable all roads and bridges leading to the Project sites before the
commencement of inland transportation of materials and cquipment.

To ensure prompt untoading customs clearance at the port of disembarkation
in Ethiopia and prompt internal transportation of the materials and equipment
for the Project purchased under the Grant Aid.

To cxempt Japanese nationals from customs duties, internal taxes and other
fiscal levics which may be imposed in Ethiopia with respect to the supply of
the producis and services under the Verified Contracts.

To accord Japancsc Nationals whose scrvices may be required in connection
with the supply of products and services under the verificd contract such
facilitics as may be necessary for their entry into Ethiopia and stay thercin for
the performance of their work.

To provide necessary permissions, licenses and other authorizations for
implementing the Project, if nccessary.

To bear the following bank changes based on the banking arrangement:

1}  Advising commission of authorization to pay
2) Payment commission

To maintain and use properly and effectively the facilitics constructed under
the Project.

To bear all the expenses, other than those covered by the Grant, necessary for
the Project.
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3.2

(11) To coordinate and solve any issues related to the project which may be raised
from third partics or inhabitants in the Project area during implementation of
the Project.

(12) To coordinate and solve any issues related to the section which is maintained
under the Region 14 with Addis Ababa Roads Authority (ARA),

Project Cost Estimation

3.2.1 Project Cost Borne by the Government of Ethiopia

e

Projcct cost to bec borne by the Government of TLthiopia is cstimated at
Birr 2,600,000 and is as follows:

Compensation for crops Birr 205,000
Diversion of water pipe line Birr 1,500,000
Diversion of clectricily cable Birr 500,000
Diversion of telecommunication cable Birr 485,000

Total Birr 2,690,000

Operation and Maintenance Costs

Maintenance costs required annually after completion of the Project is estimated as
shown in Table 3.4.  The result is as follows:

Routine Maintenance Binr .90 million
Peiiodic Maintenance Birr 1.7 million
Total Birr  1.97 million

Thus, the required maintenance costs could be secured if the same amount of
budget as 1997/98 will be allocated from the Road Fund and the goverament budget
for Alemugena Maintenance District.
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Ta

ble 3.4

Estimation of the Maintenance Costs after Completion of the Project

Road lengih {Addis Ababa ~ Goha Tsiyen) 182,85 km
Pavement width 7.0 m
Shoulder width L5 m
(1) Reutine Maintenance {annually)
- . P L, \ ] .
Item Work catepory Unit Umt. nee \orL‘load Am9unl_ Remarks
Birv poc year irr
1§ |Asphall patching m? 18.5 2,555 200,568 |0.2% of the 1ota) pavenicat area
12 |Pavement repair m? 948 2,555 242214 10.2% of the total pavement arca
21 |Culvert cleaning place 5823 183 106,561
22 |Ditch cleaning (manuai}] m 55 9,125 50,188 |5.0% of the total road length
23 | Ditch reshaping m 6.9 9,125 62,963 }5.6% of the tolal road fength
(mechanical)
31 [Shouldcr grading m 6.9 18,250 125,925 |10.0% of the total road length
32 | Bush clearing m?2 0.7 5,475 3,833 [1.0% of the tofal road length
55 |Other coutine km 167.2 183 30,598
mainiznance
90 [Overhead LS 82,285 |10%
Total 905,135
(2) Periodic Maintenance (every 8 years)
P
htem Work category Unit Unit .‘ ficc | Work load Am?unt Remarks
Birr per year Birr
40 [Partial repair m?2 1111 3,194 354,851 |2.0% of the total pavement area
per 8 years
41 {Bas¢ course m? 203 3,194 64,838 |2.0% of the total pavemen! area
per B years
42 | Sueface treatment m? 6.7 7,984 53,493 110.0% of the tolal pavement areal
per 8 years
44 | AC overlay m2 305 7,934 243,512 15.0% of the total pavement arca
pet 8 years
46 |Shoulder rehsbilitation | m? 142 6,844 97,185 | 10.0%% of the shoulder per 8 years
47 |ConcrelesStone w3 3400 S0 17,000 §50m3 por year
masonry repair
48 IDDST m? 8.2 7,984 65,469 |5.0% of the total pavemen! arca
per 8 years
51 |Stone masonty m3 3977 50 19,885 |50m3 per year
90 |Overhead L3 1,388.9 91,624 |10%
Total 1,066,707
Note:  Genenally periodic maintenance is to be execuvied in every soven

meationed cost indicates the average cosl converted into yearly basis.
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CHAPTER 4

PROJECT EVALUATION AND RECOMMENDATION






Chapter 4  Project Evaluation and Recommendation

4.1

Projeet Effect

The targeted Addis Ababa-Goha Tsiyon scction forms a principal section of North-
Western Corridor, which traverses the northwestern part of Oromia, Amhara and
Tygre Regions.  The arca of influence of the Corridor produces 46% of major crop
(teff, barley, wheat and maize) and 45% of livestock (number of head of cattle and

sheep) of the country.  Poputation receiving benefit from the Project is estimated at
9.6 million, which represents 17% of the country.

The Project will enable reliable and cost-cffective transport for agricultural products
from the northwestern part of the country to Addis Ababa. It will proceed the
Government’s  Agricvltural Developinent-Led  Indusirialization (ALDI) strategy,
consequently contribute to the national cconomy.

In addition to the dircet benefits such as vehicle operating cost savings, time savings,
the following indirect benefit are expected:

— To stimulate agricultural preduction and marketing, particularly those of cash
crops in the arca of influcnce of the access road from Addis Ababa to
northwestern regions, It also contributes to revitalization of the mining industry
(cement industry) along the route and transport industry.

— To stimulate economic activities by facilitating traffic and reducing transport cosis,
consequently, contribules to stability of commodity prices.

— To promotc scitlement of rural population by development of the rural cconomy.

— To facilitate the access of the rural population to social services such as medical,
educational services, ctc.

The Project also contributes to the upgrading of basic human nceds for the population
in the arca of influence. Regarding management of the Project the Fthiopian side
has sufficient capabilities for the implementation.  Also, appropriatc maintenance of
the road and sufficient fund allocation from Road Fund after completion of the
Project is confirmed.

Present situation and problems of the road sector, measures to be taken under the
Project and positive impacts and extent of the Project is summarized in Table 4.1.
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As significant positive cffect is expected from the Project, Japan’s Grant Aid

Assistance for the implementation of the Project can be justified and implementation

at an carly stage is rccommended.

Tahle 4.1

Praeject Evaltualion

Preseat Situation

Measures to be taken under the
Project

Positive impacts and extent of the
Project

)

2)

4)

A total of 23,813 km of the road
network in Ethiopia have seriously
deteriorated during the last decade
due to inappropriate maintenance,
which hinders smooth
transporiation and has adverse
effects on the economy.

Addis Ababa—Goha Tsiyon section
of 182.5 km, forming a principal
section of Norh-Weslera Corridor,
is surface-treated road with narrow
shovlders. Deterioration of
pavement and shoulder is
progressing mainty due to the recent
increasing traffic, and needs
rehzbilitation to prevent further
destruction.

The fargeted scclion has the highest
priorily under RSDP-1. The
Government prepared a detailed
design for Addis Ababa-Debre
Markos seclion by its own fund.
However, implementation has not
materialized due 1o a shorlage of
funds.

‘The area of influence of the North-
Western Corridor is the mosl
important agricultural producing
area of the country.  To proceed
with the Government’s Agricuitural
Development-Led Industdalization
sirategy, reliable access from this
area lo Addis Ababa is
indispensable.

1) To rehabilitate the Addis
Ababa-Geha Tsiyon section
of 182.5 kwm 10 asphalt
concrele road with appropriate
geomgclric standards,

1) To save vehicle operating costs
and time, and reduce maintenance
COSts,

To facilitale ransportation of
agriculural products from the
influence area to Addis Ababa.

3) To stimutate production and
improve productivity in the
influence arca, thus promote
settlement of local population

and revitalize rural economy.

4} To reduce regional disparitics by
up-grading regional cconomy,
conseguently contribute to the

national economy.

To pravide reliable aceess for the
rural population to the social
services such as medical and
educational service, and
contribute to social stability.
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4.2

Recommendation

As described above, Japan’s Grant Aid Assistance for the implemicntation of the
Project can be justilicd.  However, il the comprehensive training program of the
Governmenl materializes in the near future, the benelits from the Project will be

maximized during the life of the assct.
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