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Chapter 1 Basic Concept of the Project

Chapter 1 Basic Concept of the Project

The original request from the Ethiopian Government consisted of reconstruction of three bridges,
Gogecha, Modjo and Awash Bridges. However, the Governments of Japan and Ethiopia agreed to
exclude Gogecha and Modjo Bridges from the request because of the budgetary constraint on the
Japanese side and project implementation by the Ethiopian side.

Therefore, the main text of this summary describes only matters concerning Awash Bridge and matters
concerning Gogecha and Modjo Bridges are described in the attachment.

1-1 Overall Goal and Project Goal
1-1-1 Ethiopian Road Development Plan

The Ethiopian government, in order to improve the road development status of the country, established
RSDP (1997-2007) (Road Sector Development Program) and started to implement RSDPI, the Phase 1
of this program, in July 1997 with the completion targeted for June 2002. RSDP is a comprehensive
road development plan including policies and improvement of implementing organizations and is used
by all the other donors and aid organizations to examine the methods for assistance because it is the
only overall goal for all the road development plans in Ethiopia. Therefore, the road development
plans in Ethiopia are to be implemented in accordance with RSDP. The target roads under the
jurisdiction of the federal government in this Program are Trunk Roads and Link Roads/Main Access
Roads, and the plan implementing organization is the Ethiopian Roads Authority (ERA).

Note that bridges are covered in the Bridge Rehabilitation Program (BRP), a sub-program of RSDP.
The bridges included in the request in this project are also the target bridges in BRP.

1-1-2 Overall Goal and Project Goal

The overall goal of this project and the project goal are as follows:

+ Overall goal
Al Trunk Road, the most important trunk road in Ethiopia and an international trunk road, shall
be improved to promote economic development of the country.

- Project goal

Ethiopia is an inland country surrounded by Djibouti, Eritrea, Sudan, Kenya, and Somalia, with
95% of its traffic and transportation available via roads. Therefore, international trunk roads are
the most important means of transportation for physical distribution and human exchange with the
surrounding countries. Among them, Al Trunk Road ranks as the most important route with a
total distance of 853 km, connecting the capital Addis Ababa and the Port of Djibouti in the
neighbor country to handle 90% of import and export of Ethiopia.

The prompt reconstruction of Gogecha and Modjo Bridges on Al Trunk Road are requested
because they have been significantly deteriorated and damaged.

The goal of this project is to rebuild Gogecha and Modjo Bridges in order to eliminate the traffic
bottlenecks and also invigorate international physical distribution, improve traffic access for local
residents, promote economic growth and poverty reduction in the surrounding areas.
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1-2 Project Overview

Chapter 1 Basic Concept of the Project

To attain the goals described above, this grant-aid project shall perform the outline design and the

cost estimation by rebuilding Gogecha and Modjo Bridges.

The direct outputs from the

implementation of this project are avoidance of possible falling of Gogecha and Modjo Bridges and

decrease of traffic accident victims by installation of sidewalks on these bridges, consequently

promoting international physical distribution, invigorating local economy, improving the standard of

living, and reducing poverty, etc.

1-3 Environmental and Social Consideration

1-3-1 Environmental Impact Assessment (EIA) of Road Projects

(1) Procedures of EIA examination by ERA and environmental permission

Figure 1-3-1 shows the procedure of survey and examination and permission regarding environmental

impacts.

Project plamming and
check

Implementation of initial

environmental examination (IEE)

| Preliminary examination |—

Examination and comment by
Envirommental Protection Agency

| Partial EIA survey |
I

No need of EIA suivey

| Implementation of IETA swrvey |

I
| Making and submission of TELA |

Full-fledged EIA report

Information disclosure and
resident participation
(public hearings such as
stalkeholders meetings)

sSrvey |

| IEIA examination |

| Need of full-fledged ETA | |

No need of full-fledged ETA

Scoping meeting for

TOR

I
Making and submission of

Information disclosure and
resident participation
(stakeholders meetings, etc.)

TOR

(Correction and resubmission) [
1 TOR examination
No

|7

|
| Yes

Examination and comment by
Envirommnental Protection
Agency

TOR approval |

I
Implementation of
full-fledged EIA suivey

1
| Making and submission of

EIA correction and EIA report
resubmission T
T | EIA exanunation Ii

Exanunation and conument by
Envirommental Protection
Agency

]
| EIA approval |
[

¥

| Granting of envirommental permit |

Implementation of project |

Post-audit of project |

Figure 1-3-1 Procedure of EIA permission by ERA
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Chapter 1 Basic Concept of the Project

1-3-2 Legislation and System of Land Expropriation
(1) System of land expropriation and compensation

Figure 1-3-2 shows the procedure of land expropriation, compensation, etc. in road projects by ERA.

Planning ofroad project (nght-of-way
plan)

Securing of budget for ]

compensation and | EIA survey inroad project

relocating expenses

Public announcement of right-of-way plan

and explanation to and consultation with stale Making of relocation

holders assistance program (RAP)

—»
9]

Setting of cut-off date, e

|
1
|
i
Identification of project atfected persons H
Establislunent of land (PAPs)  heeemmemeooo - H
evaluation conunittee I

Land swrvey and asset investigation for | ---------—--- - 3

right-ot-ways

Land and compensation evaluationby | !
land evaluation conunittee H
| :

Consultation with PAPs (including b -----eooooooooo J

conmmmuuty representatives)
Agreement with PAPs (including = fF---ccecmeoomaooo -
conmmmuuty representatives)

Compensation payiment. relocation sites. supply of
substitute land, and livelihood and sustenance support
T
Expropriation of right-of-ways, relocation of
residents, ete.
I

| Construction of roads |

| Monitoring of compensation and support |

Figure 1-3-2 Procedure of land expropriation, compensation, etc. in road projects

As shown in Figure 1-3-2, the cut-off date is the date at which the consultation with stakeholders
regarding the required land was held, providing explanation to and consultation with them.

(2) Setting of right-of-way (ROW)

The right-of-way (ROW) used as the basis of environmental and social impact evaluation in this
project is set as the range of 50 m, 25 m each on both sides from the centerline of the road when
conducting environmental and social impact survey. The design manual issued by ERA in 2002
classifies roads into DS1 to DS10 categories in accordance with the traffic volumes and assigns DS1
to DS5 to Trunk Roads, stipulating various specifications of them and defining the ROW for them as
50 m regardless of the topographic features. For other road categories, the ROW decreases as 40 m,
30, and 20 m in accordance with a decreasing traffic volume, with the Feeder Roads DS10 being the
smallest. The three bridges in this project rank as Trunk Roads from the beginning, which have been
examined with a ROW of 50 m as for DS1 or DS2. On the other hand, the design manual specifies
that, when any of the ROWs is to be changed, an approval must be obtained after clarifying the
reasons, in the same way as for other specifications. One of the reasons for this requirement is
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Chapter 1 Basic Concept of the Project

environmental consideration for alleviating the relocation of residents. For example, there is a
reported case of one local road (IDA assistance) with a ROW of 30 m, which was reduced to 20 m in
the section where it passes through an urban built-up area.

The design manual adds a margin of 3 m to the width to allow for the top of cutting slope or toe of
banking slope when cutting or banking is needed depending on the topographical feature. In the case
of a temporary detour for Modjo Bridge, which is to be rebuilt, a margin of 3 m will be secured for
construction in part of the cutting, but the specified ROW width is not required.

1-3-3 Environmental and Social Consideration Survey
(1) Consistency between JICA guidelines and Ethiopian rules

The 2004 JICA Environmental and Social Consideration Guidelines are applied to this project.
However, the environmental rules of Ethiopia have been established, in principle, in accordance with
the environmental standards of the World Bank and, in particular, the resettlement policy OP4.14 is
applied. There is no great discrepancy because the 2004 JICA Guidelines also specify that the
international standards of advanced countries should be applied (Note: The new JICA Guidelines
issued in April 2010 specifies OP4.12). However, attention must be paid to the point that the
compensation to be made in acquisition of land for a public purpose is not monetary compensation for
the land itself but only supply of substitute land, showing a great gap with the international standards.

(2) Comparison of alternative routes and zero option

Table 1-3-1 shows the result of comparison of principal environmental impacts of alternatives and
selected routes for the two Bridges.

Table 1-3-1  Alternatives and principal environmental impacts

Alternative Principal environmental impact Selected route
1. Upstream shift Land acquisition and building removal
® . L
§ 2. Current bridge position None 2-1. Current bridge
:’——; 2-1 Temporary bridge/upstream detour Temporary land tenancy and fence removal position and upstream
w ) .
= 2-2 Temporary bridge/downstream detour None detour was selected
(=)
® | 3. Downstream shift Land acquisition and building removal
1. Upstream shift t}amng\?;qU|S|t|on and building and fence
z 2. Current bridge position None
3 . Temporary land tenancy and building and 2-1. Current bridge
o
= 2-1 Temporary bridge/upstream detour fence removal position and upstream
w
= 2-2 Temporary bridge/downstream detour | Land acquisition and building removal detour was selected.
«Q
® 2-3 Ex-Al detour Traffic pollution in Modjo
3. Downstream shift Land acquisition and building removal
Zero option

Al Trunk Road to be improved in this project is regarded as an important road as a principal trade
route connecting the capital Addis Ababa and the Port of Djibouti in the neighbor country to handle
90% of import and export of Ethiopia. Ethiopia requested for reconstruction of Gogecha and Modjo

B-4




Chapter 1 Basic Concept of the Project

Bridges, the two bridges located on this route, which have been considerably damaged and not
reconstructed for a long time. As a result of field reconnaissance implemented in accordance with
the request, both Gogecha and Modjo Bridges were found to be in an extremely dangerous state,
requiring prompt reconstruction rather than repair and reinforcement. In particular, Gogecha Bridge
with the largest traffic volume among the three bridges has been deteriorated so much that bouncing of
floor plates is visible to eyes when a heavy vehicle passes and may fall at any moment. If Modjo
Bridge, crossing a deep valley, becomes impassable, it is extremely difficult to construct a temporary
bridge in a short term due to topographic difficulties. The detours of two bridges other than A1 Road,
with poor road conditions and narrow lane widths, are not sufficient for the current traffic volume and
passing of large vehicles. In sum, the reconstruction of the two target bridges is highly and urgently
needed. Without reconstruction, the bridges would be further deteriorated, possibly resulting in
blocking of roads and serious traffic jams due to falling of bridges, accidents, etc. This would
paralyze the major transport artery of Ethiopia, having a significant impact on the social economy of
the country. Although this project concerns reconstruction of the two bridges, Ethiopia, an inland
country, must secure the passage of A1 Trunk Road, a major artery for physical distribution with other

countries, by all means.

(3) Scoping result and categorization

In accordance with the JICA guidelines, we found that this project is not expected to have a great
impact on the social and natural environment items, in particular the resettlement and the valuable
ecological system in national parks, in any of the areas surrounding the bridge. Therefore, the project
was concluded as Category B that required Initial Environmental Examination (IEE). On the other
hand, a joint environmental survey conducted in collaboration with ERA-EMSB in the first field
reconnaissance concluded that this project is not a Schedule | project that requires EIA survey but a
Schedule 11 project that requires the initial environmental impact assessment (IEIA). An IEIA report
must be accompanied with an Abbreviated Relocation Assistance Program (Abbreviated RAP) in
accordance with the WB standard. Therefore, we concluded that an IEIA report based on the
Ethiopian standard sufficiently corresponds to an IEE report based on the JICA standard, and
confirmed again with the Ethiopian side in a statement of mutual agreement that an IEIA report would
be submitted by them.

(4) Land to be acquired and proportion of private land to the total area

Figure 1-3-3 shows the map of land that needs to be acquired for the site, which has been made after
the final route, is determined. Using this site map, a joint field reconnaissance survey was conducted
in collaboration with ERA-EMSB to check the usage conditions of the required land. Then, area
calculation was conducted using the survey drawing to obtain approximate areas of the site as shown
in Table 1-3-2.

Note that the site maps also show the percentages of private land to the total area, which are 6.6%
(temporary tenancy only) for Gogecha Bridge, 30.9% (temporary tenancy only) for Modjo Bridge .
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Figure 1-3-4 Map of required land for Modjo Bridge detour
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Chapter 1 Basic Concept of the Project

Classification Gogecha Bridge Modjo Bridge Total
Permanently National land 0 0 43,000
acquired land Private land 0 0

Total 0 0 43,000
Temporarily | National land 800 11,000 11,800
leased land | Private land 200 (Company 2) 1,400 (Company 2) 1,600

X 800 (Farmland 1) 800

X 2,700 (Pasturage 1) 2,700
Total 1,000 15,900 16,900
Sum total 1,000 15,900 59,900

Table 1-3-2  Area of land needing to be acquired (m?)
Source: ERA's Abbreviated Relocation Assistance Program (Abbreviated RAP since October 2010)

(5) Consultation with stakeholders and setting of cut-off date

Figure 1-3-2 shows the procedure of land expropriation, compensation, etc. in road projects, which
require public announcement of a site plan and explanation to and consultation with stakeholders
before the setting of a cut-off date. In accordance with this procedure, the explanation of the project
was provided in the first stakeholder consultation held in May, and the explanation of required land
was scheduled for the second stakeholder consultation. Thus, we provided explanation on Gogecha
Bridge on July 28, Modjo Bridge on July 28 at Dukem and Modjo Town Halls respectively, with the
assistance of the Local Administration Department in charge of this project, which ended successfully.
As a traditional practice, the cut-off date after which entry to the required land is prohibited is the date
of signatures affixed by the administrative division in charge and the representative of consultation
participants in the minutes of each stakeholder consultation. However, it was reported that the
cut-off date for this project is the date of each consultation. Furthermore, ERA notified us that public
announcement of the cut-off date would also be made on newspapers.

The organizations and associations regarded to have direct and indirect interests and therefore
requested to participate in stakeholder consultations include district organization offices, affected
municipal offices, Wereda (county)-level offices, district water resource offices, district telegram and
telephone offices, district E.P.C. offices, Wereda-level water resource offices, district organizations in
charge of statistics, and Wereda-level organizations in charge of agriculture, Kebele (district) offices

in rural villages and cities, and elders in communities.

(6) Results of survey on social environment including resettlement

On July 13 and 14 after the completion of maps of required land for the planned two bridge sites, a
joint field reconnaissance with the environmental protection division of ERA was conducted on the
natural environment and social impacts. Furthermore, interviews were held in the field for directly

and indirectly affected residents.
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Chapter 1 Basic Concept of the Project

Table 1-3-3 shows the number of households (organization) influencing land acquisition in this

project.
Table 1-3-3 Number of households (organization) influencing land acquisition
Site @ Land Land @ Landtenancy | @ Land tenancy and ® Electric wire, telephone | PAPs
acquisition | acquisition and only building relocation cable, and water pipe Total
only building relocation
relocation
Gogecha 0 1 (Barrack as 1 (Fence) 2* (Electric wires and 4
Bridge storeroom) telephone cables)
Modjo 0 0 2 (Farmland and 2 (Office + fence or 3* (Electric wires, 7
Bridge pasturage) fence only) telephone cables, and water
pipes)
PAPs 0 1 2 3 5* 11
Total

The Gogecha Bridge (2) case shown in the table above, the land acquisition and building relocation
(barrack as storeroom), includes a small space considered to be unlawfully occupied in the ROW
according to the supervisor who said that he had heard from the owner that this barrack was a case of
unlawful occupation. Furthermore, some temporarily leased land space is also included. According
to the Ethiopian guidelines, a compensation is paid even to squatters for their barracks. Since the
public facilities in case (5) are those of the power and telephone companies and district offices, the 13
PAPs in total include only six PAPs that are private households (including organizations), and there is
no relocation of ordinary houses. Around the two bridges, there are no kiosks or mobile stores,
unlike in other bridge projects in which many are encountered.

(7) Mitigation measures against environmental loads

Table 1-3-4 shows the mitigation measures against expected environmental loads.  The
environmental load items in this project does not include those under A rating that are expected to
have serous impacts but only those under B rating that are expected to have minor impacts. Among
all the expected environmental loads, those in social environment items including resettlement shall be
handled on the initiative of ERA by implementing mitigation and countermeasures against them.

On the other hand, the environmental loads caused by the construction work on the natural
environment including the social environment and pollutions shall be defined in the construction
specification prepared for tendering, and a building contractor shall be required to submit before the
start of construction an environmental management plan (EMP), which shall be examined and
approved with the consent of ERA. Then, a construction supervisor and the contractor's employee in
charge of EMP shall be selected to perform monitoring of EMP compliance status during construction.
Furthermore, the contractor shall be required to submit a monthly report on the compliance status, and
quick action shall be taken on the site as required.

All of these progress statuses and results shall be reported to JICA in monthly reports. For
particularly important items, reports on strictly lawful compensation progress statuses and results are
required for land use and resettlement. As early as possible before the start of construction, the
baseline data for the natural environment and pollutions shall be acquired and confirmed.
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Chapter 1 Basic Concept of the Project

(8) Checklist required for future environmental management

In Preparatory Survey Part 1 (2009), the sector-by-sector “environmental checklist" to be used for
check survey for environmental and social consideration in the project were applied to roads and
bridges, and the check items were checked at the time of Preparatory Survey Part 1 (2009). In the
implementation stage of this survey Part 2, a final decision was made on the candidate routes, and the
decision was confirmed, as summarized in Table 1-3-5.
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Chapter 1 Basic Concept of the Project

Table 1-3-4  Environmental Monitoring Plan

ENVIRONMENTAL MONITORING PLAN AND FORM

Project: The project for Replacement of the Bridges on A1 Truck Road in the Federal

Democratic Republic of Ethiopia.

The C/P is to implement environmental monitoring referring to this monitoring plan and form all

through the period from Pre-Construction phase, Construction phase and Liability phase after

construction, and report to JICA periodically.

Details of the Monitoring shall be referred to JICA Report and followed to the approved

Environmental Management Plan (EMP) submitted by the contractor required in the Specification of

the Tender Documents for the Construction

1. Environmental Monitoring Plan

Construction
Completed
(1 year)

Same as the above

Same as the above

Phase Item Location Frequency
Pre Acquisition of River: 50m up and down streams
-Construction Baseline Data on from the bridge
items specified in the | Land: Area along the JICA project Once
following form. approach road sections and area
affected by land acquisition and / or
on the ROW lines on both sides
During Monitoring on the
Construction items specified in the Same as the above Quarterly
following form.
Liability after 2 Times:

3 months & 10
months after
construction
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2. Environmental Monitoring Form

I . Pre-Construction Phase

I -1. Social Environment

Chapter 1 Basic Concept of the Project

Item Monitoring Results and Date Monitored
1 | Involuntary Resettlement / Land Progress and Numbers, interview comments, and
Acquisition explain complain(s) and solution made if happened
4 | Social institutions such as social
infrastructure and local
decision-making institutions
6 | The poor, indigenous and ethic
people
7 | Misdistribution of benefit and
damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infectious
diseases such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)

I -2. Natural Environment

Item Monitoring Results and Date Monitored
16 | Topography and Geographical
features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity
22 | National Parks and Reserves
23 | Landscape
I -3. Pollution
Item Monitoring Results and Date Monitored
26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 | Offensive Odor
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II. Construction Phase

II-1. Social Environment

Chapter 1 Basic Concept of the Project

Item Monitoring Results and Date Monitored
1 | Involuntary Resettlement / Land Progress and Numbers, interview comments, and
Acquisition explain complain(s) and solution made if happened
4 | Social institutions such as social
infrastructure and local
decision-making institutions
6 | The poor, indigenous and ethic
people
7 | Misdistribution of benefit and
damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infectious
diseases such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)
II-2. Natural Environment
Item Monitoring Results and Date Monitored
16 | Topography and Geographical
features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity No excessive tree cutting inside and outside of ROW
22 | National Parks and Reserves
23 | Landscape
II-3. Pollution
Item Monitoring Results and Date Monitored
26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 | Offensive Odor
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I Liability after Construction

III-1. Social Environment

Chapter 1 Basic Concept of the Project

Item Monitoring Results and Date Monitored
1 | Involuntary Resettlement / Land | Confirmation of compensation completed as planed in
Acquisition RAP and as agreed by PAPs
4 | Social institutions such as social
infrastructure and local
decision-making institutions
6 | The poor, indigenous and ethic
people
7 | Misdistribution of benefit and
damage
11 | Public Health and Sanitation
12 | Hazards (Risk) infectious
diseases such as HIV/AIDS
13 | Disaster (Landslide)
14 | Accidents
15 | Security (Land mines)
III-2. Natural Environment
Item Monitoring Results and Date Monitored
16 | Topography and Geographical
features
17 | Soil Erosion
19 | Hydrological Situation
21 | Flora, Fauna and Biodiversity No excessive tree cutting inside and outside of ROW
22 | National Parks and Reserves
23 | Landscape
IIT-3. Pollution
Item Monitoring Results and Date Monitored
26 | Air Pollution Dust, Exhaust,
27 | Water Pollution SS, Oil, Grease,
28 | Soil Contamination
29 | Bottom sediment
30 | Waste
31 | Noise and Vibration
33 | Offensive Odor

NOTE: Confirmation of restoration of works made by sites works such as temporary access roads,

construction yards, camp sites and others.
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Table 1-3-5 Environmental Check List
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Chapter 2 Outline Design of the Requested Japanese Assistance
2-1 Design Policies

Regarding the bridges located on Al Trunk Road, Gogecha and Modjo Bridges are significantly
deteriorated and damaged and face the risk of falling. To solve these problems, this project
reconstructs Gogecha and Modjo Bridges and access roads in order to promote traffic and exchange
between Ethiopia and neighboring countries, implement functions of an international trunk road, and
contribute to the development of local economy. The project shall be planned based on the Ethiopian
government's request, field reconnaissance, and consultation results in accordance with the policies
described hereafter.

2-1-1 Basic Policies

The design policies for the outline design shall be as follows:

(1) Scope of cooperation

A formal request for grant aid cooperation regarding this project was submitted by Ethiopia to the
Embassy in 2008.
Although this preparatory survey was implemented to reconfirm the content of the request and confirm
mainly the bridge positions, access roads, bridge and access road longitudinal profile plan, width
configuration, Bridge types, environment-related procedures, natural conditions, etc. As a result of
consultation with Ethiopia, the principal content of the request for grant aid cooperation of the donor
country was finally confirmed to be as follows:

Reconstruction of Gogecha Bridge (two lanes with sidewalks) (current bridge position)

Reconstruction of Modjo Bridge (two lanes with sidewalks) (current bridge position)

Bank protection work (Gogecha and Modjo Bridges)

Removal of existing bridges (Gogecha and Modjo Bridges)

(2) Bridge construction positions and access roads
1) Gogecha Bridge
As the bridge position of Gogecha Bridge, the following three alternatives shall be compared to select

the most appropriate one.

Alternative 1 (50 m upstream shift): Shift by about 50 meters to the upstream side (north side)
of the current bridge.

Alternative 2 (current bridge position): Reconstruction at the current bridge position.
Alternative 3 (50 m downstream shift): Shift by about 50 meters to the downstream side (north
side) of the current bridge.

2) Modjo Bridge
As the bridge position of Modjo Bridge, the following three alternatives shall be compared to select
the most appropriate one.
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Alternative 1 (40 m upstream shift): Shift by about 40 meters to the upstream side (north side)
of the current bridge.

Alternative 2 (current bridge position): Reconstruction at the current bridge position.
Alternative 3 (40 m downstream shift): Shift by about 40 meters to the downstream side (north
side) of the current bridge.

(3) Detours
1) Gogecha Bridge

As the detour to Gogecha Bridge, the following three alternatives shall be compared to select the most
appropriate one.

Alternative 1 (upstream detour): Detour at about 25 meters on the upstream side (north side) of
the current bridge.

Alternative 2 (downstream detour): Detour at about 25 meters on the downstream side (south
side) of the current bridge.

Alternative 3 (use of Former Al Trunk Road as detour): Use of Former Al Trunk Road as a
detour.

2) Modjo Bridge

As the detour to Modjo Bridge, the following three alternatives shall be compared to select the most
appropriate one.

Alternative 1 (upstream detour): Detour at about 25 meters on the upstream side (north side) of
the current bridge.

Alternative 2 (downstream detour): Detour at about 25 meters on the downstream side (south
side) of the current bridge.

Alternative 3 (use of Former Al Trunk Road as detour): Use of Former Al Trunk Road as a
detour.

(4) Scale, etc.
1) Span length
The span length can be obtained using the following formula:

Span length L=20+0.005Q = 20+0.005%1200m3/sec
where Q is a design flood discharge.

2) Scope of cooperation for access roads

If the construction position of Gogecha or Modjo Bridge is shifted to the upstream or downstream side
of the current bridge position, a new access road is needed for the section connecting the new bridge to
the current road. If the reconstruction is conducted at the current bridge position, an access road is
needed only for the restored part of the current road behind the bridge abutment.

These access roads shall be constructed by grant aid cooperation of the donor country.
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(5) Request content and consultation/check items

The outline design shall be promoted under the conditions mutually checked by the two countries and

the survey team. Table 2-1-1 and Table 2-1-2 show the request content and consultation and check

items in the preparatory survey.

Table 2-1-1 Request content and consultation/check items (Gogecha Bridge)

Item Request content Consultation/check items
. Reconstruction of Gogecha . .
Target bridge Bridge g Reconstruction of Gogecha Bridge
The following three alternatives shall be compared to select the
most appropriate one.
Construction position | Not specified + Alternative 1: 50 m upstream shift

+ Alternative 2: Current bridge position
- Alternative 3: 50 m downstream shift

RC2 span simply supported

The following three alternatives shall be compared to select the
most appropriate one.

Bridge type and girder bridge - Alternative 1: Simply post-tensioned T-girder bridge
length (L=2@19.0m=38.0m) + Alternative 2: PC 2-span continuous post-tensioned T-girder
(Existing bridge) bridge - . o _
- Alternative 3: Steel simply non-composite I-girder bridge
Effective width 8.1m (Existing bridge) 13.3m
=3 Carriageway 3.65mx2=7.3m (Existing bridge) | 3.65mx2=7.3m
% Shoulder 0.4mx2=0.8m (Existing bridge) 0.5mx2=1.0m
Sidewalk None (Existing bridge) 2.5mx2=5.0m
Number of lanes 2 lanes (Existing bridge) 2 lanes
Design speed Not specified 50km/h

Design live load As above Load increased by 25% from HS20 in AASHTO Standard
A q As ab Restoration of the current road behind the bridge abutment after
CCESS Toa S above it is constructed
Bank protection work | As above Front of bridge abutment

Table 2-1-2  Request content and consultation/check items (Modjo Bridge)

Item

Request content

Consultation/check items

Target bridge

Reconstruction of Modjo Bridge

Reconstruction of Modjo Bridge

Construction position

Not specified

The following three alternatives shall be compared to select the
most appropriate one.

+ Alternative 1: 40 m upstream shift

+ Alternative 2: Current bridge position

- Alternative 3: 40 m downstream shift

RC 3-span continuous girder
bridge +

The following three alternatives shall be compared to select the
most appropriate one.

Bridge type and RC simple girder bridge - Alternative 1: PC 3-span continuous simply post-tensioned
length (L=22.5+31.1+22.5+14.4 T-girder bridge
=90.5m) (Existing bridge) + Alternative 2: PC 3-span continuous box-girder bridge
- Alternative 3: Concrete arch bridge
Effective width 8.1m (Existing bridge) 13.3m
= Carriageway 3.65mx2=7.3m (Existing bridge) | 3.65mx2=7.3m
£ Shoulder 0.4mx2=0.8m (Existing bridge) 0.5mx2=1.0m
Sidewalk None (Existing bridge) 2.5mx2=5.0m
Number of lanes 2 lanes (Existing bridge) 2 lanes
Design speed Not specified 50km/h
Design live load As above Load increased by 25% from HS20 in AASHTO Standard
Restoration of the current road behind the bridge abutment after
Access road As above .
it is constructed
Bank protection work | As above Around bridge piers
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2-1-2  Policies on Natural Environmental Conditions

(1) Meteorology

1) Temperature, wind speed, and humidity

i)  Gogecha Bridge

In the vicinity of Gogecha Bridge, the maximum temperature is the highest in March, 23.7°C on the
average of 11 years, and the minimum temperature from December to February is about 9°C on the
average of 11 years. The average temperature throughout the year is 15°C to 19°C. The wind speed
throughout the year is 3.5 m/s to 5.4 m/s, becoming higher in October through March in the dry season.
The year-round average wind speed is 4.5 m/s, not particularly high. The humidity is the highest at
77% in July and August in the rainy season, and is the lowest at 47% in November in the dry season.
The year-round average humidity is about 59%.

In this area, none of the temperature, humidity, and wind speed is particularly high. Therefore, these
natural conditions will not have a particular impact on design or construction.

ii) Modjo Bridge

In the vicinity of Modjo Bridge, the maximum temperature is the highest at 22°C in April and May,
and the minimum temperature from November to January is about 9°C on the average of 11 years.
The average temperature throughout the year is 20°C.  The wind speed throughout the year is 2.2 m/s
to 3.6 m/s, becoming higher in October through March in the dry season. The year-round average
wind speed is 2.9 m/s. The humidity is the highest at 74% in August in the rainy season, and is the
lowest at 40% in November in the dry season. The year-round average humidity is about 54%.

In this vicinity of Modjo Bridge, like that of Gogecha Bridge, none of the temperature, humidity, and
wind speed is particularly high. Therefore, these natural conditions will not have a particular impact

on design or construction.

2) Precipitations and rainfall patterns

i)  Gogecha Bridge

The annual precipitation at this point is 1,064 mm on the average of five years, and ranges from
around 950 mm at the lowest to around 1,200 mm at the highest, showing a small difference between
years. Generally, the rainy season in Ethiopia is from mid-June to mid-September whereas the dry
season is from mid-September to mid-June.

In the areas where the bridges are to be constructed, there is a clear distinction between the rainy and
dry seasons, and most of the rainfall is concentrated on the rainy season (mid-June to mid-September).
These meteorological records have a significant impact on the construction plans and process plans,
due consideration must be paid to these meteorological conditions when making these plans. In
particular, an attempt shall be made to complete the construction work in the river during the dry
season, such as the bridge pier substructure construction and foundation construction.
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ii) Modjo Bridge

The annual precipitation at this point is 1,252 mm on the average of five years, and ranges from
around 980 mm at the lowest to around 1,520 mm at the highest, showing a small difference between
years. The precipitation in July and August is the highest throughout the year and falls to nearly zero
in November to February.

As for Gogecha Bridge, an attempt shall be made to complete the construction work in the river during
the dry season, such as the bridge pier substructure construction and foundation construction.

(2) Scouring and substructure installation depth

The height of the bridge pier foundation shall be determined in consideration of scouring by the bridge
piers. The Japanese standards specify securing of a scouring depth of 2.0 m or more from the design
riverbed or the deepest riverbed, whichever is lower. In this project, however, the bridge pier footing
shall have a setting depth of 2.0 m or more from the deepest riverbed or set in the bedrock. As for
the bridge abutment in the case of spread foundation, the footing base shall be set to a sufficient depth
in a good bearing layer such as the bedrock, mudstone, and gravel. As required, embedment work
shall be installed.

(3) Seismic design

In the central part of Ethiopia, the African Great Rift Valley runs from the northeast to the southwest
and is a high volcanic activity area.  In Ethiopia, volcanic activities started about 40 million years ago,
leaving fresh volcanic features in the Valley, and still continue up to the present. This area is
characterized by diverse rocks, eruption patterns, and eruption-level activities in different geological
ages, tensile stress fields, and frequent occurrence of seismic activities. The Rift Valley is a normal
fault with a width of 35 to 100 km and a total extension of 7,000 km, dotted everywhere with earth
fissures and bluffs with a drop of more than 100 m.

The bridge design standards of Ethiopia specify the horizontal seismic coefficient to be adopted in a
seismic design for each of the areas and structural characteristics. Since the target bridges in this
project are located on the Rift Valley, the design horizontal seismic coefficient shall be calculated and
a seismic design shall be made in consideration of structural characteristics.

2-1-3 Policies on Traffic Volumes
(1) Basic policies on traffic demand forecasting

In 2005, Africon implemented F/S on the Addis-Adama Expressway and conducted a traffic demand
forecasting init.  Then, in 2007, Scott Willson of the U.K. reviewed this F/S, re-examined detailed
conditions, and conducted the latest traffic demand forecasting as of the present time.  According to
the hearing survey on ERA, no toll system has been finalized yet. The future traffic volume of Al
Trunk Road, the target road in this project that runs in parallel to the Expressway, will largely depend
on the road improvement cases and toll settings of the latter.
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In this report, future traffic volumes in the vicinity of the target bridges shall be set based on the
latest version of data available at the time of field reconnaissance. However, it is advisable to update
the design traffic volumes in accordance with the latest information available in the detailed design
phase.

Demand forecasting period
2010 to 2030

Toll charging scheme

Scheme 1: Tolls charged from the start of service
Scheme 2:  Toll-free initially and tolls charged later in consideration of influences

Road improvement cases under examination

Scenario 1:  Only the first stage with an extremely high traffic volume at present, from Addis
Ababa to the southern side of Debre Zeyit, shall be improved.

Scenario 2:  All the route from Addis Ababa to Adama (all of the first to third stages) shall
be open to traffic at once.

Toll setting
Free: No toll is collected.

Option 1 Low toll setting: The toll is about half the normal setting.
Option 2 Normal setting: The toll to be collected is set in accordance with willingness-to-pay
analysis.

The future traffic volume setting for the target section shall be set appropriately in view of future
trends of the expressway plan while paying considerations to securing of redundancy.

B-24



Chapter 2 Outline Design of the Requested Japanese Assistance

| speos Bul1siXa J0) WAWIUIY

uo13088-85042

0} wnuwixey |

speos Suijsixa

oy wnwixey |

K0r |288°0  [x01b |€9F9 (%8I |pSST9 |8 0F [0V %Ll |16F°9  [x0°001 1€F 711 (%0001 [QI6 11 (%0001 9L 11 [%0°00L |9FF LI [%0°00L |OOE Il PS8 02 v
T . R . TR, - . - R, . . //)//. - "~ i .f....... P ...!.......... L !........f..r. e = OMQN
%65 |LIE6 (65 |LIE6 |8 [8E16  [%@es [LIE6  [%6ES |LIE6 W00 ,,,,.,xsa fffga ///,go f,xgc ~_ | d¥3
Wiy [€SZ2F  [ew |E62F  [eEr [9PEY W (6¥C P |%lp |SZEY  [H0001 616°L [x07001 [G6L°L |x0001 |IB8 L [0°00L |FB'L |%0°00L |ELBL 09L €l 1y
0202
¥'es [Z10°0 (%8s 2119 %8s |e6S [%eS [ZI1°9 [%es |Z11'9 [0 %00 T~ %00 %00 %00 s ~ el
wte |v06 I %e [P06°1  [x69 981°E  [xLe |POGT1 |%Le [YO6°1 0001 9/8°c [%0°001 [FG6°E  [%0°001 |068°C  [%0°00L |O9B'E  |%0001 [9/8°C  [€92°L 1Y
— == ~ = 0107
%2y |02 € %29 [$00°C %08 |E8E I W7y |20C € %e9 (00T W0 ~._ [} I S %00 ~._ [0 - ] da
- EIE . ETLT BWNoAl™ oA o ENGIEN a0 eunoAl aunoAl . o ETE BUNOAl™ SWN[OA]  aWn|on
US| orygean] ®4°S] orygeay| O1PS] orygeay| 2B o1ygeay| PUS] o1ygeag U] orygea| 21| o1 ygeay| OS] orygeay| OS] orygeay| 1P| o1ygeay] o1ygeag
ase) |BJIuB) aSE) MO7 ase) |eJus) asen Mol asen |eJjuan asen Mo ase) |eJius) ase) Mo
[10] ON [1o1 ON u
7 awiday | awiday 7 awigay | awigay aWaA0Jdw!
dX3 ON
(83n0J 8yl ||e 10 juswanosdu]) 7 olJeuasg ((ynos) 3187 a4gaQ ol dn juswaroudw]) | O1.JBUBOG
agp1iq ofpoy
SpeoJ FUI1SIXa JOL wnwiuy | speoJ FU11SIX8 JoL wnwixey | L011095-85040 JOL Wnwixey |
W6z |B8L°L %2 [089°L [xee 816 [wez [£98°L  |xE@ (11L9 Jeoe 0BL°L |v68Z |6S9°L  [wee |IER6 |26z |2/8°L |wEz |8BL°9 ££9 '6¢ 1y
0802
XE0L (966781 |1 |808°81 |6°19 |EBZGL  [¥EoL [GGO°81  |%ELL |68 7 W69 868°L1 [¥LTLL [S08°81 (x09 |6YCHI |W80L GO 61 %Ll |S68 ¢ xf;;;;;;; d¥3
¥LE |ver 9 LT A A I [ TA ¥WeL (G069  |% e |9ES Y |8 v gee’L  |xeee [8€C 9 %29 [BEC 6 [wew [LEGTL [¥0wE [EGGF 899 ‘6l 1y
02028
%29 |28L°0L |rese |F9LCIL [RLev |L61 Y W19 (B6F 01 |%Lor |98V bl |k ss L00°6 [xev9 6111 [%Le |0€9°G [%€95 (6696  [x09L [9EF FI o dxd
%59 1809°G ey (922 |oee (029 L Wes [BL1G (v |9b? ML LIL'9 [evd [628°C %001 (G19°L |%IL |BOB'9  |%Ly [FBF G 08t ‘0l ¥
0102
¥Wve |V96 2 %15 |¢9GY |07 |699 Wr [B0LC  |WwsL |F09°f e 866°1 |sLse |I¥S wo |0 %882 |6G/°C |%18s [F09°L e d¥3
oI ELU L EIET 40 LY 510 S |on e AT oA 510 SN[ OA Sig EITE) 3t aln| oA S EIET 416 T IENAER
us al4jed] us OljiB| s ol14ied]| us 91}led] us o14ed] us a1l us allled] us a144ed] s olj1Bi| s oiyied)] oriied|
aseq) |BJIua) asen #o7 asen |BJlua) ase) Mo asen |eJiuan asen Mo asen |eJiuan 239 MO
|10] oN [1o1 OoN u
7 awiday | awiday 7 awigay | awigay EERGILT
dX3 ON
(81n0J 8yl ||e 10 JuswaAosdu]) 7 olJeuass ((ynos) 1187 84gaQ o1 dn Juswaro.dw]) | O1.JBUBOG

aspl4q eyoasoy

Table 2-1-3  Traffic demand forecast for Addis-Adama Expressway
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(2) Overview of traffic volumes

+ Overview of traffic volumes of pedestrians and bicycles
Gogecha and Modjo Bridges have a high pedestrian traffic demand. As for Modjo Bridge, a
market is held in Modjo Town near the bridge on Tuesday and Saturday, when there is a high
market-bound traffic of pedestrians walking over the bridge and donkeys carrying goods.

+ Cross-section (both-way) traffic volume
The daily traffic volume of Gogecha Bridge is 11,200 vehicles on a weekday and 10,200 vehicles
on a holiday. The daily traffic volume of Modjo Bridge is 8,100 vehicles on a weekday and
7,500 vehicles on a holiday.

+ Large vehicle mixing ratio
For Gogecha and Modjo Bridges, the large vehicle mixing ratio is around 15% to 25% and tends
to be a little lower on holidays.

- Ratio of daily traffic to daytime traffic
The ratio of daily traffic to daytime traffic (24-hour traffic volume divided by 12-hour traffic
volume in the daytime) is around 1.3 to 1.4 for Gogecha and Modjo Bridges.

(3) Future traffic volume estimate

1) Gogecha Bridge

The future traffic volume of Gogecha Bridge will be significantly influenced by the traffic volume of
the Addis-Adama Expressway that runs in parallel with it. Therefore, a safe-side plan shall be made
for the traffic volumes of 2010, 2020, and 2030 by making them consistent with the Al traffic volume
that is the maximum value in each examination case shown in the Addis-Adama Expressway F/S
Report. The traffic volumes in the intermediate years shall be complemented using each of the
annual growth rates shown below.

As classifications by vehicle type, the total traffic volume shown in the F/S report shall be
proportionally divided by the mixing ratios of each vehicle type observed in the current survey.

Table 2-1-4  Base year traffic volumes and mixing ratios by vehicle type

Car S.Wagon & S/Bus L/Bus S/Truck M/ Truck H/Truck TaT
Pickup [<27 seat] [>27 seat] [< 30 Qt] [30-70 Qt] [>70 Qt]

Mix rate (%&) 14, 7% 18. 3% 21. 7% 2. 3% 16. 3% 5. 6% 11. 5% 9. 5%
2010 7,620 1,122 1, 396 1,653 175 |, 245 424 879 126
2020 g, 238 I, 361 |, 692 2,004 212 I, 509 514 1, 066 880
2030 9, 431 1,389 1,728 2,045 217 1, 541 525 1,088 898

Table 2-1-5 Growth rates of traffic volumes

cars buses trucks
2007-2010 4.2 3.9 5.3
2011-2013 5.6 5.2 7.1
2014-2020 7.0 6.5 8.9
2021-2030 4.2 3.9 5.3

Source: Scott Willson F/S Report
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From the conditions shown above, the traffic volumes 20 years later (2030) are estimated as shown in
the table below.

Table 2-1-6  Future traffic volume estimates (Gogecha Bridge)
Vehicles per day, both ways

traffic growth rates Number of traffic(AADT1)
Annual | Year cars |buses ftrucks| o SWagon & | S/Bus L/Bus | S/Truck | M/Truck | H/Truck TaT Total
% 5 % = Pickup | [<27 seat] | [>27 seat] | [< 30 Qt] [[30-70 Qt]| [>70 Qt]

Preser] 7010 42| 39| 53 1,122 1,396 1,653] 175 1,245 424 879 ﬁ_gl 7.620f
| 2011 5.6 5.2 7.1 1.170 1.455 1.717 182 1,311 447 926 764 7.971
2 2012 5.6 5.2 7.1 1.235 1.536 1.806 191 1.404 478 992 318] 8.461
3 2013 5.6 5.2 7.1 1.304 1,622 1.900 201 1.504 512 1.062 876) 8.982
4 2014 1.0 6.9 8.9 1.377 1,713 1,999 212 1.610 549 1.138 939| 9.536]
5 2015 1.0 6.5 8.9) 1.474 1.833 2.129 225 1.754 597 1.239 1.022 10.273]
6 2016 1.0 6.5 3.9] 1,577 1,961 2,267 240 1,910 651 1,349 1,113 11,068
7 2017 7.0 6.5 89| 1.687 2,098 2415 256 2.080 708 1,469 1,212 11,926]
a 2018 1.0 6.5 29 1,805 2,245 2572 212 2,265 771 1,600 1,320 12,851
9 2019 10 6.5 8.9 1,932 2,403 2,739 290 2,466 840 1,742 1.438] 13.850)
10_|__2020 70] 65 89 1361 1,69 9004 212 1500 514 1,066 830]__9.233)|
11 2021 4.2 3.9 5.3 1.456 1.811 2.134 226 1.644 560 1,161 958 9,949
12 2022 4.2 3.9 5.3 1.517 1,887 2.217 235 1.731 590 1,223 1,009] 10,407
13 2023 4.2 3.9 5.3 1.581 1,966 2,303 244 1.822 621 1,287 I_US?,I 10,887
14 2024 4.2 3.9 5.3] 1.647 2,049 2,393 253 1,919 654 1,356 1.1 |8I 11,389
15 2025 42 3.9 53| 1,716 2,135 2487 263 2021 688 1.427 1.1 ?BI 11,915
16 2026 4.2 3.9 5.3 1.789 2,225 2.584 273 2.128 725 1,503 1.240] 12,466
17 2027 4.2 3.9 5.3 1.864 2,318 2.684 284 2.241 763 1,583 1.306] 13.043]
18 2028 4.2 3.9 5.3 1,942 2415 2,789 295 2,359 804 1,667 I_STSI 13.646]

| 19 2029 4.2 3.9 5.3] 2,023 2517 2.898 307 2.484 846 1,755 1.448 14,278
20 | 2030 a2 39 53 1,389 1728 2,045 217 1541 525 1,088 898] 043l

2) Modjo Bridge

The future traffic volume of Modjo Bridge, as that of Gogecha Bridge, will be significantly influenced
by the traffic volume of the Addis-Adama Expressway that runs in parallel with it. Therefore, a
safe-side plan shall be made for the traffic volumes of 2010, 2020, and 2030 by making them
consistent with the Al traffic volume that is the maximum value in each examination case shown in
the Addis-Adama Expressway F/S Report. The traffic volumes in the intermediate years shall be
complemented using each of the annual growth rates shown below.

As classifications by vehicle type, the total traffic volume shown in the F/S report shall be
proportionally divided by the mixing ratios of each vehicle type observed in the current survey.

Table 2-1-7 Base year traffic volumes and mixing ratios by vehicle type

Car S‘wﬂgon & S/Bus L/Bus S/Truck M/ Truck H/Truck T&T
Pickup [€27 seat] | [»27 seat] | [< 30Qt] | [30-70 Qt] | [>70 Qt]

Mixrate (%) 12.3% 15.8% 21.9% 2.4% 18.1% 5.9% 10.7% 13.0%
2010 3.954 487 625 865 94 T4 232 425 512
2020 71881 971 1.245 1.723 188 1.423 462 847 1.021
2030 11,910 1.468 1.882 2.604 284 2.151 698 1.280 1,544

Table 2-1-8 Growth rates of traffic volumes

cars buses trucks
2007-2010 3.3 3.8 4.4
2011-2013 4.4 50 5.9
2014-2020 5.5 6.3 7.4
2021-2030 3.3 3.8 4.4

Source: Scott Willson F/S Report
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From the conditions shown above, the traffic volumes 20 years later (2030) are estimated as shown in

Table 2-1-9.
Table 2-1-9  Future traffic volume estimates (Modjo Bridge)
Vehicles per day, both ways
traffic growth rates Number of traffic (AADT1)
Annual | Year cars | buses | trucks Car SWagon &| S/Bus L/Bus S/Truck | M/Truck | H/Truck T&T Total
L % % & _| Pickup [[<27 seat] | [>27 seat] | [< 30 Qt] |[30-70 Qt]] [>70 Qt]

present | 2010 33 38 44] 487 625 865 94 714 232 425 512 3,954]
| 2011 4.4 5.0 5.9 503 645 897 98 745 242 444 535 4,110
2 2012 4.4 5.0 5.9 525 674 942 103 789 256 470 567 4,326
3 2013 4.4 5.0 5.9 249 703 989 108 836 271 498 GO0 4,554
4 2014 5.5 6.3 714 573 134 1.039 113 885 287 527 635 4,794
5 2015 5.5 6.3 74 604 775 1.104 120 951 309 566 6682 5111
6 2016 5.5 6.3 74 637 817 1,174 128 1,021 331 608 133 5.450]
7 2017 5.5 6.3 74 672 862 1,248 136 1,097 J56 653 187 5811
8 2018 5.5 6.3 7.4 709 910 1,327 145 1,178 382 701 845 6,197
9 2019 5.5 6.3 14 748 960 1.410 154 1.265 411 753 908 6.609
10 2020 55 6.3 14| 971 1,245 1,723 188 1.423 462 847 1,021 7.881]
11 2021 3.3 3.8 44 1,024 1,314 1,832 200 1,529 496 910 1,097 8401
12 2022 3.3 3.8 44 1,058 1,357 1,902 207 1,596 518 950 1,145 8.733
13 2023 3.3 3.8 4.4 1,083 1.402 1.974 215 1.666 541 992 1,196/ 9,078
14 2024 33 38 44 1,129 1.448 2.049 223 1,739 564 1.035 1.248 9.437
15 2025 33 3.8 44 1.167 1.496 2127 232 1.816 589 1,081 1.303 9.810
16 2026 3.3 3.8 44 1,205 1,545 2,207 241 1,896 615 1,128 1,361 10,198
17 2027 3.3 3.8 44 1,245 1,586 2.291 250 1.979 642 1.178 1.420 10.602
18 2028 3.3 3.8 4.4 1,286 1.649 2378 259 2066 670 1,230 1.483 11,022
19 2029 33 3.8 44 1,328 1.703 2.469 269 2,157 700 1.284 1.548 11,459
20 2030 3.3 3.8 44] 1,468 1,882 2,604 284 2,151 698 1,280 | 544-[ 11.910])

3) Summary of design traffic volumes

From the above estimation results, the design traffic volumes 20 years later (2030) for the bridges are

as follows:

(4)

Table 2-1-10 Design traffic volumes

Site

Design traffic volume
(vehicles/day)

Remarks

Gogecha Bridge | 9,431 Running in parallel with the Addis - Adama
Expressway
Modjo Bridge 11,910 Running in parallel with the Addis - Adama

Expressway

Road standard

From the above design traffic volumes, the standard of roads near the target bridges under survey shall

be set as shown below.

The road standard shall be set in accordance with the Ethiopian manual, "Geometric Design Manual
2002 (ERA)."
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Table 2-1: Design Standards vs, Road Classification and AADT
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From the above, the roads before and after the bridge including the bridge shall be designed in
accordance with the road standard shown below.

Table 2-1-11 Road standard

Sites Road standard Topographical type Design speed Remarks
Gogecha Bridge DSs2 Urban/Peri-urban 50km/h
Modjo Bridge DSs2 Urban/Peri-urban 50km/h

2-1-4 Policies on Bridge and Road Widths

The bridge and access bridge widths shall also be set in accordance with the standard widths by
road standards stipulated in "Geometric Design Manual 2002 (ERA)" shown below.

Table 2-1-12  Shoulder widths by road standards

Design Standard Rural Terrain/Shoulder Width (m) Town Section Widths (m)
Flat Rolling Mountainous Escarpment | Shoulder | Parking | Foot ,
Lane*** | way Median
DS1 3.0 3.0 0.5-25 0.5-2.5 n'a 335 2.5 5.0 (min)
{min)

DSs2 3.0 3.0 0.5-25 0.5-2.5 n'a 3.5 2.5 | Barrier
DS3 1.5 - 3.0++ 1.5 -3.0++ 0.5-1.5 0.5-1.5 n'a 3.5 2.5 n'a
DS54 1.5 1.5 0.5 0.5 na 3.5 2.5 n'a
DSS 0.0 0.0 0.0 0.0 na 3377 |25 n'a
DS6** 0.0 0.0 0.0 0.0 na 3377 |25 n'a
DS7 1.0 (earth) 1.0 {earth) 1.0 {earth) 1.0 {earth) n'a n'a+ nat+ | na
DS8## 0.0 0.0 0.0 0.0 n'a na+ na+ na
DSY** 0.0 0.0 0.0 0.0 n'a n'a+ nat | na
DS10** 0.0 0.0 0.0 0.0 n'a n'a+ nat+ | na

. Carriageway: All the sections fall into either DS1 or DS2 standard, the carriageway width

shall be 7.3/2 = 3.65 m.  Although Modjo Bridge is DS1 type that has basically four lanes with a
median zone according to the Manual, it shall be planned as a two-lane road in this project
because the influence by the Addis-Adama Expressway is unknown and the Al Trunk Road is
currently a two-lane road.

. Shoulder: For Awash Bridge, the topographical type is "Mountainous” with a specified width
of 0.5 to 2.5 m, and the shoulder width of 2.5 m shall be secured because relatively large cutting
will be made in the access roads and the consistency with the road sections before and after the
bridge need to be maintained.
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Sidewalk: No sidewalk shall be basically constructed on Awash Bridge because there is little
pedestrian traffic demand and the existing bridge shall be retained.

Gogecha and Modjo Bridges (with sidewalks)
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Figure 2-1-1 Widths of bridge and access roads

2-1-5 Policies on Design Live Loads

In Ethiopia, Bridge Design Manual:2002, a bridge design standard based on the American Association
of State Highway and Transportation Officials (AASHTO) standard, has been established. This
Ethiopian standard specifies that HS20 (total weight of 32.6 tons) shall be applied as the design live
load of a bridge on a principal trunk road. Actually, however, heavy vehicles exceeding the design
live load HS20 are running on the principal trunk roads of Ethiopia. Therefore, a load increased by
25% from this design live load HS20 (total weight of 40.8 tons) shall be applied to the design of
bridges in this project.

The following figure shows the load of HS20.

Plan of Design Truck Load
showing tire contact areas
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ON 145 000N
|4300mm_|4300 to 9000mm | —= c—T¥%

| 43-80m ]

I
600mm General > 1&00m':4'n
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Desian Lane 3.000 mm

Figure 34 Characteristics of the Design Truck

Figure 2-1-2  Live load (HS20)
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2-1-6 Policies on Socio-economic Conditions

The consideration items and countermeasures needed in planning, design, and construction of the
target bridges in the cooperation project are as follows:

@ Emission of dust during construction: Countermeasures against dust such as water spray shall be
taken.

@ Emission of noise and vibration during construction: A construction method with as little noise
and vibration as possible shall be adopted.

@ Discharge of contaminants (such as spillage of oil, etc.): Measures against discharge of
contaminants shall be taken.

@ Soil runoff and river pollution: Measures against soil runoff and river water pollution shall be

taken.

Obstruction to general traffic: Safety education shall be provided to construction vehicle drivers.

® ©@

Measures required for borrow pits and stone pits:  As a borrow pit, a place with little
environmental load shall be selected. As a stone pit, an existing stone pit shall be used whenever
possible to avoid collecting aggregate from a new place.

(@ Occurrence of accidents:  Safety and health education to construction personnel shall be ensured
to prevent occurrence of accidents.

It has been confirmed that no resettlement of residents is needed in the scope of this project.

2-1-7 Policies on Construction Circumstances
(1) Labor status

In Ethiopia, there are construction companies, technicians, and workers with experience in bridge
construction in grant aid cooperation, but they are few in number and have few track records. In
paticular, there are very few persons with construction technologies and experiences in prestressed
concrete (PC) bridge construction. Therefore, the basic policy shall be as follows: The work types
that require advanced technology and the work types for which there are few track records shall be
assigned to engineers dispatched from the donor country, and for other work types, the local technical
capabilities and labor forces shall be utilized wherever possible.

As in the past grant aid projects, workers can be procured in Ethiopia. However, most of the skilled
workers belong to construction companies, each of which has its own specialty field. Therefore, it is
important to check out and select appropriate ones.

(2) Material procurement status
1) Reinforcing bars, steel products, pre-stressed concrete steel

Although reinforcing bars are manufactured in Ethiopia, they have problems in quality. In
consideration of the importance of the structures to build, reinforcing bars shall be procured from the
donor country or third countries such as South Africa and Egypt. During design or procurement, due
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attention must be paid to the diameters and lug geometries of reinforcing bars because there are
difference in them between Ethiopia and the donor country.

Steel products such as steel plates and shapes shall be procured from the donor country or third
countries such as South Africa and Egypt because none of them is manufactured in Ethiopia. PC
steel materials can hardly be procured on the general market, and there is no facility with a reliable
technology to process such products in Ethiopia. Therefore, import from the donor country shall be
considered for PC steel materials to be used in this project by ordering them to specified import
sources and manufacturers, i.e., taking a measure enabling quality check.

2) Bridge accessories

As in the past grant aid projects, it is advisable to procure bridge accessories from the donor country
because, although some of them can be procured from neighboring countries, they have a problem in
quality, etc.

3) Cement

Cement shall be purchased from Ethiopian manufacturers because it is prohibited to import cement
into Ethiopia. At present, Mugher and Messebo are two oligopolistic companies with a total share of
about 90% of the domestic market, and there is no choice but to purchase cement from them. In the
hearing survey, it was learned that the products of these two companies do not have a difference in
quality.

Although a full-fledged cement plant with Chinese capital funds is near completion, it has not reached
a production or sales stage yet.

4) Asphalt concrete

No specialized manufacturer that owns an asphalt plant is found in the vicinity of the project sites. In
Ethiopia, a paving contractor, under a contract with a building contractor, relocates a simple asphalt
plant to near the site and produces asphalt while construction is in progress.

5) Aggregate

In the suburbs of Addis Ababa, stationary plants owned by several aggregate producers are in
operation. For Gogecha and Modjo Bridges, therefore, subbase materials and concrete aggregates
shall be purchased from aggregate production plants.

6) Banking material

Appropriation of materials excavated on each of the sites as banking materials shall be considered first.
Since Gogecha Bridge will have little excavated materials, an option of purchasing materials from the
nearby aggregate production plant shall be considered.

(3) Construction machinery procurement status

Although general construction machinery to be used for road repair, etc. are owned by ERA local
offices and construction companies, procurement from The donor country shall be considered for large
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cranes and cantilever erection machines, construction machines such as mixer trucks and concrete
pump trucks for concrete casting, asphalt plants, concrete plants, and crusher plants for aggregate
production.

Rental construction machinery can be rented from several companies in Addis Ababa, but no such
company was found in the nearest city, Nazret, or near the sites. Regarding each of the rentable
models, not so many machines are owned, and many users come to rent them at the start of the dry
season. Nevertheless, procurement through renting shall be considered for such highly versatile
machines as bulldozers, backhoes, and dump trucks.

There are asphalt cement plants and concrete plants owned by a major construction company in Addis
Ababa, which also sells asphalt mixtures and ready-mixed concrete. However, the plants are not
rented or leased.

Some crusher plants owned by several aggregate producers were found to be in operation near Addis
Ababa but they are the stationary type for the companies' own use, and no plant that can be used for
our procurement was found.

(4) Design and construction standards for roads and bridge
1) Road design and construction standards

Road design shall comply with the standards established in Ethiopia and, where there is insufficiency,
comply with the donor country’s standards. Therefore, the following design standards shall be used
for road design:

= Geometric Design Manual 2002 (ERA)

* Drainage Design Manual 2002 (ERA)

- Pavement Design Manual 2002 (ERA)

- Standard Detail Drawings 2002 (ERA)

2) Bridge design and construction standards

The following design standards shall be applied to bridge design.

* Bridge Design Manual - 2002 (ERA)
The design live load on a bridge shall be set as a load increased by 25% from HS20 specified in the
Ethiopian standard (Bridge Design Manual: 2002) based on AASHTO. However, the structural
members of a bridge shall be designed using the allowable stress design method of the donor country.

2-1-8 Policies on Hiring of Local Contractors

An interview survey on the local contractors and building contractors in the surrounding countries
found that the contractors in Ethiopia form a joint venture to participate as a subcontractor in the
construction of bridge with long spans. A hearing survey on the local consultants revealed that they
have a low technical level and perform a limited range of operations such as land survey, geological
survey, traffic volume survey, and environmental survey.
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2-1-9 Policies on Handling of Operation and Maintenance Abilities of Implementing Agencies

The road administration related to trunk roads in Ethiopia is under the charge of ERA, with its
responsibilities and authorities legally stipulated. The former organization of ERA is the Imperial
Highway Authority established in 1951. ERA was founded in 1978. The organizational reform in
1997 established its current organizational structure (See Figure 2-1 1, "ERA organization chart").
ERA's number of personnel is 18,372 (as of May 2010), including 2,942 working at the headquarters,
6,765 at local offices, and 8,665 in projects.

As for the organizational structure, ERA has three major departments: the Operation Department, the
Engineering and Regulatory Department, and the Human Resource and Financial Department. The
division of operations between these departments are as follows: The Operation Department
implements construction work and maintenance/repair with ERA's own funds (ERA directly conducts
50% of periodical repair and 100% of daily maintenance/repair); the Engineering and Regulatory
Department implements planning, design, and bid contracts and repair, construction, and maintenance
management (mainly via outsourcing to the private sector); and the Human Resource and Financial
Department is in charge of administrative operations, finance, and human affairs.

Since this project concerns reconstruction of the existing bridges, the requester was ERA's road and
bridge maintenance/management department (Road Network Management Division of the
Engineering and Regulatory Department). According to ERA, the project is handled by above Road
Network Management Division in the preparatory survey phase, and will be handled by the
Engineering Service Procurement and Design Division in the contractor tendering phase, and the
maintenance/management after construction will be handled by the Road Network Management
Division.

2-1-10 Policies on facility grade setting

The target bridges in this project, Gogecha and Modjo Bridges, are very important bridges because
they are located on Al Trunk Road, a principal road that runs through Ethiopia, as well as on an
international trunk road that supports import and export between the capital Addis Abba of this inland
country Ethiopia and the neighboring country Djibouti with an international port. The following
grades shall be adopted.
@ Design standards
Road design:  Shall comply with the Ethiopian design standards and, where there is
insufficiency, comply with the donor country’s standards.

Bridge design: When local materials are used, the design strength for them shall comply with
the Ethiopian design standards. The design method shall comply with the donor country’s
standards.

@ Design live load
The design live load on a bridge shall be set as a load increased by 25% from HS20 specified in
the Ethiopian standard (Bridge Design Manual: 2002) based on AASHTO.
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@ Width
i) Bridges (with sidewalks)
Carriageway width 3.65mx2=7.3m, Shoulder width 0.5mx2=1.0m, Sidewalk 2.5mx2=5.0m
Total 13.3 m (Effective width)

ii) Access road
Carriageway width 3.65mx2=7.3m, Shoulder 3.0mx2=6.0m Total 13.3 m (Effective width)

@ Road type
Trunk road (national road) DS2

® Design speed
50 km/h

2-1-11 Policies on Construction Methods and Construction Periods
(1) Policies on construction methods

For Gogecha Bridge, the two bridge abutments and bank protections shall be constructed in the river.
For Modjo Bridge, the concrete foundation of bridge piers shall be constructed close to the river.
Since both the rivers were observed to have rapid water level increase, due attention must be paid to
the work during the rainy season.

(2) Policies on Construction Periods

As described above, the conditions differ between sites. Therefore, appropriate construction periods
shall be determined to carry out construction in safety in comprehensive consideration of the Ethiopian
natural environment with a distinct rainy season, work type, overall flow of construction, etc.
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