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6 参考資料 

6.1 ERA との協議 Technical Notes



Preparation Survey on the Project for Rehabilitation of Trunk Road, Phase IV in the Federal Democratic Republic of Ethiopia 
September 28, 2010 

1 
 

Study for Route Selection in Debre Markos 
under the Project for Rehabilitat ion of Trunk Road, Phase IV 

1. Background 
Detailed design for the study section (L=65km) between Dejen and Debre Markos had already been 
finished by HEC under ERA. According to the final detailed design report, the number of affected houses 
along the study section goes up to 159. This number is categorized in category A of the Environment 
Guideline of World Bank and JICA. In case of category A, it is necessary to consult and get approval of the 
JICA Advisory Committee on the Social and Environmental Issues. Consequently, this procedure may 
affect the implementation schedule for the Project causing delay and it is convenient to minimize the 
number of affected houses by selecting the best suitable route in Debre Markos to realize the planned 
implementation. 

2. Comparison of two Routes 
Alt.1: DD Route by HEC (Blue) 
At entrance of Debre Markos, it diverts 
from existing A3 to unpaved town road 
and rejoins A3 in the city center via 
two new roundabouts. 
Length: 4,100m 
No. of Bridges: 2 
Land Use: Residential and Commercial 
Road Width planned by DD = 21.5m  

Outline of Alternative Routes in Debre Markos 

Rbt .2

Useta RiverU seta River

Rbt. 1

River

Alt.2: Existing A3 (Red) 
Existing A3 in Debre Markos is paved. 
Length: 4,100m 
No. of Bridges: 1 
Land Use: Residential and Commercial 
Road Width: See “4. Impact to Social 
Environment”. 

Fig.-1 Outline of Each Alternative 
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Preparation Survey on the Project for Rehabilitation of Trunk Road, Phase IV in the Federal Democratic Republic of Ethiopia 
September 28, 2010 
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3. Evaluation from engineering point of view 
(1) Vertical and Horizontal Alignment 

2340.00 

2360.00 

2380.00 

2400.00 

2420.00 

2440.00 

2460.00 

2480.00 

Useta River

Rbt.2

Average i =1.52%

Rise + Fall = 22.1m/ km

Average I = 1.52%, Max. I = 4.52%, Rise and Fall = 22.1m/km 

Reduction of risk of traffic accident will be expected by installation of road safety facilities. 

2340

2360

2380

2400

2420

2440

2460

2480

Useta River

Rbt.2

Average i = 2.99% 

Rbt.1

Rise + Fall = 29.9m/ km

River

 

Average I = 2.99%, Max. I = 6.93%, Rise and Fall = 29.9m/km 

Increse of risk of traffic accident will be a matter of concern at two right-angled turns in densely 

populated area of Debre Markos Town. 
Fig.-2 Comparison of Characteristics of Each Alternative 
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(2) Disadvantages of Horizontal and Vertical Alignment. 
As mentioned earlier, the DD route by HEC passes two new roundabouts located within a congested town 
area before connecting to the existing A3. However, the elevation difference of A3 and DD route at 
connecting point at Rbt.2 is approximately 3m. This will result in a steep grade of more than 10% at Rbt.2 
and more than 7% at Rbt.1. Consequently, these poor geometric features will constrain heavy trucks that 
commonly use this route. In addition, unexpected affected houses will likely be increased with the 
construction of roundabouts.  

GH=2459m

Affected House by Rbt

Affected House by Rbt
Affected House by Rbt

Rbt.2

Rbt.1

 

Fig.-3 Issues of Connecting Point to existing A3 
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(3) Summary of Comparison of the existing A3 (Alt.2) and DD Route by HEC (Alt.1) in Technical 
Aspect 

Table-1 shows that rehabilitation of existing A3 (Alt.2) is more superior than HEC (Alt.1) in all items 
of technical aspect. 
Table-1 Comparison of two alternatives in technical aspect 
 Alt.2 Existing A3 Alt.1 DD Route by HEC 
Alignment 
(1)Length of route 4.1km 4.1km 
(2)Gradient (average) 1.52% 2.99% 
(3)Gradient (max.)          
Inclination 

4.52% 6.93% 
Over 7% at Rbt.1 

Over 10% at Rbt.2 
(4)Flatness (Rise and Fall) 22.1m/km 29.9m/km 
(5)Number roundabout 0 2 
(6)Turning 0 2 intersections  

at a right angle 
(7)Radius of curve (min) 200m  30m  

Traffic condition & traffic safety  
(8)Disturbance by transit 
traffic & local traffic 

Less Heavy  

(9)Traffic jam Less Heavy and frequent due to 
(3), (5), (6), (7)& (8) 

(10)Vehicle Speed Good Slow due to (9) 
(11)Traffic safety Good Poor due to (8) 
(12)Comfort Good Poor due to (4) & (9) 
(13) Transportation cost Low High 
 
 
 
 
 
 
 
 
 
 
 
 
 

A-6-5



Preparation Survey on the Project for Rehabilitation of Trunk Road, Phase IV in the Federal Democratic Republic of Ethiopia 
September 28, 2010 

5 
 

4. Impact to Social  Environment 
1. On-site Investigation of the alignment of ERA/DD 
(1) Date 

• 20th September 2010 
(2) Members 

• ERA; Mr.Gashaw and one highway engineer 
• HEC; Survey engineer 
• Debre Markos Municipal; One engineer 
• JICA Study Team; Dr.Tatsumi, Mr.Takagi, Mr.Mizuno, Mr.Nemoto 
 

2.  Number of Affected Houses 
In case the existing route A3 alignment is used in Debre Markos, the number of affected houses shall be 
greatly reduced as shown in Table-2 below: 

Table-2 Comparison of the Number of Affected Houses 
Number of Affected Houses 

DD Route Section 
Road Width 

(m) 
Rehabilitation of 

Existing A3(*1) The Study Team (*1) ERA RAP  

Dejen to 

entrance of 

D/Markos 

(*2) 

Sta.00+185-60+857 10.0 19.0 26 26 75 

Section-1 

Sta.60+857-61+900 
15.0 

Section-2 

Sta.61+900-64+300 
19.0 1

Section-3 

Sta.64+300-65+000 
21.5 

10

Section-1 15.0 

Section-2 17.0 

 D/Markos 

Town 

2

Section-3 19.0 

6

86 84 

Total Dejen D/Markos  32  36 (*3) 112 159 

Note) *1: The number of affected houses is based on site survey by the Study Team and/or google map 
Rental housings should be included in affected houses because of involuntary relocation. 

     *2: Section between Dejen to entrance of Debre Markos 
     *3: The number of affected houses will vary (from 32 to 36) depending on the road section plan. 
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5. Recommendation

The JICA Study Team recommends that the existing A3 route in Debre Markos should be      
rehabilitated under the Project for Rehabilitation of Trunk Road, Phase IV taking into account the 
following; 

(1) Environmental aspect 
The number of affected houses of DD Route by HEC (Alt.1) is obviously classified in Category 
A of the JICA Environmental Guideline. 
The number of affected houses of rehabilitation of existing A3 is less than that of Category A. 
Effect of heavy vehicles noise and exhaust emissions to residents is reduced in case of 
rehabilitation of existing A3. 

 
(2) Technical aspect 

The rehabilitation plan of existing A3 (Alt.2) is superior to DD Route by HEC (Alt.1) in all 
items of technical aspect. 
Transit traffic and local traffic should be separated as much as possible, so it is common 
practice that the international trunk road should be planned to avoid to passing through the 
center of populous city. 

 
(3) Recommendation 

In the context of above two aspects, the rehabilitation of existing A3 in Debre Markos should be 
recommended. 
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(3) Number of Affected Houses in case of Rehabilitation of existing route A3 

Fig.-4 S ection and Cross Section Plan 
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Annex-1: Detailed Number of Affected Houses (Whole Section) 
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