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The Preparatory Survey on the Project for Rehabilitation of Trunk Road, Phase IV in the Federal Democratic Republic of Ethiopia
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

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

1.Background

Detailed design for the dudy section (L=65km) batween Dejen and Debre Markos had already been
finished by HEC under ERA. According to the final detailed design report, the number of afected houses
aong the dudy section goes yp to 159. This number is categorized in caegory A of the Environment
CGuideline of World Bank end JICA. In case of caegary A, it isnecessary to consult and get approval of the
JCA Advisory Committee onthe Scia and Environmental Issues. Consequently, this procedure may
affedt the implementaion schedule for the Projedt causng delay and it is corveniat to minimize the
number of dfeded houses by selecting the best slitable route in Debre Markos to realize the planned
implementaion.

2. Comparison of two Routes

Outline of Alternaive Routes in Debre Markos Alt.1: DD Roueby HEC (Blue)

At entranceof Debre Makos, it dvats
from exiding A3 to unpavedtown road
andrejoinsA3 in the city cater via
two new roundalous.

Lengh: 4,100m

L o No. of Bridges. 2

Land Use Resdattial and Commercial
RoadWidh planned by DD =21.5m

Alt.2: ExigingA3 (Red
ExigingA3in Delre Makosispaved.
Lengh: 4,100m

No. of Bridges. 1

Land Uss Resdattial and Commercial
Road Widh: See “4. Impadt to Scia
Environmet”.

2

Fig.-1 Outline of Each Alternative
1
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

3. BEvaluation from engineering point of view
(1) Verticd and Horizontal Alignment

2480.00
Awerage i=1.52%
2460.00 A Y
Rise-+Fall=22.1m km t
2440.00
e Rot.2
2420.00
%3
Y
2400.00\/——/—
2380.00
2360.00
Useta Rver
2340.00 I e B e S N e T=TT"T T T T T TT"T"TT T™TTTTT TT"T"T~T"T
0O DD O 0D oD OO0 oD oD o000 o000 oo DD oOC0oD o000 o000 0D o0 o000 oo o
o QR e Y e [N s s N s s S e s [ s [ e = S = JO e e [ e s [ e [ e N s s S, e s o e e [ e [ s Y s [ s e B = O N e e O s R s R s s [ s
TEARTFEERE RS oS8 mT D ER @® DD MO S D E D@ S D M R e memm s o
FFFFFFFFFF L e I L2 A B B B ol B B T B S e B i I I A N S

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

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

2480
Averagei=2.99%
2460

a7

Rise-+Fall=200m km /_/
2440 t

/f Rot2
RoLT

2420

Ay R y
2400 _ //\ g .

2360
UsetaRver
2340
L e e e N e N e N e R e QN e e Y e R e Y e e I I = =T == = e T e e O e Y e e T e Y e e e e Y e Y e T == = Y |
[ e e = T = R R e Y = N — N — = N B T = O o O e O e Y Y O T = O Y O e e e B T e N e T e SO = N e T e B = R e Y N
=S A FD D R D ® O Hm F DD R D oD o 0 =D @@ 3 Do S omoE RS =
e T e e o B I B e I T S I I I B B T T S B B e B T T B o B B Y

Average I =2.99%, Max. [ =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

populated area of Debre Markos Town.

in densely

Fig.-2 Comparison of Characteristics of Each Alternative
2
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

(2) Disadvatages of Horizontal and Vertical Alignment.
As mentioned earlier, the DD roue by HEC passes two new roundaboutsloca ed within a congested town
area before connedting to the exiging A3. Howeve, the elevaion difference of A3 and DD roue &
connediing point a& Rbt.2 isapproximaely 3m. Thiswill result in a stegp grade of morethan 10% & Rbt.2
and more than 7% a Rbt.1. Consequently, these poor geomeric features will condrain heavy trucks that
commonly use this roue. In addition, unexpeded dfedted houses will likely be increased with the
congrudion of roundabouts.

Affected House by Rbt #

’ AffededHousebyFot
Affected House by Rbt

A Y

Fig.-3 Issues of Connecting Point to existing A3
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

(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.) 4.52% Over $£3abet.1
Inclination 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 inte;rsections

at a rightangle
(7)Radius of curve (min) 200m 30m
Traffic condition & traffic safety
(8)Disturbance by transit Less Heavy
traffic & local traffic
(9) Traffic jam Less Heavy and frequent due to

(3), (5), (0, (N& (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
4

A-6-5



Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

4. ImpacttoSodal Environment
1. On-site Investigation of the alignment of ERA/DD
(1) Date
e 20tk September 2010
(2) Members
*  ERA;MrGashaw 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 Affeded Houses
In casethe exiding route A3 alignment is used in Debre Makos, the number of afected houses shall be
greatly reduced as shown inTalde-2 below:.
Table-2 Comparison of theNumber of Affected Houses

Number of Affected Houses
_ Road Width
Section ™ Rehabilitation of DD Route
m
Existing A3(*1) | The Sudy Team (*1) ERA-RAP
Dgento
entrance of
Sta 00+185-60+857 10.0—19.0 26 26 75
D/Makos
(*2)
Section-1
15.0
Sta 60+857-61+900
Section-2
1 19.0 10
Sta 61+900-64+300
Section-3
21.5
D/Makos Sta 64+300-65+000
86 84
Town
Section-1 15.0
2 Section-2 17.0 6
Section-3 19.0
Totd (Dgen—D/Makos) 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
Renta housngs shoud beincdudedin affected houses because of involuntary re ocation.
*2: Section between Dgen to entrance of Debre Markos
*3: The number of affected houses will vary (from 32 to 36) depending on the road section plan.

5
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

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
(D 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 lessthan 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
(D 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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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

(3) Number of Affected Housesin case of Rehabilitaion of exiging route A3

Fig.-4 Section and Cross Section Plan

7
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Preparation Survey onthe Projed for Rehabilitation of Trunk Road, Phase IV inthe Federal Democratic Republicof Ethiopia
September 28, 2010

Annex-1: Detailed Number of Affected Houses (W hole Section)
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The Project for Rehabilitation of Trunk Road, Phase IV

{Dejen — Debre Markos Section)

The Consortium of Oriental Consultants Co., Ltd.
and Eight-Japan Engineering Consuitants Inc.

Ms Hiwot Mossisa

Ref. No. ERA/ADM/101022/PO

% 9.9\] lD[’LD( (Pate: 22 October 2010

Central Region Directorate, Acting Director
Ethiopian Roads Authority (ERA)

Addis Ababa

Dear Madam,

RE: ROAD/STRUCTURE DESIGN CONDITION, ROAD ALIGNMENT, CROSS SECTIONS

AND COUNTERMEASURE FOR BLACK COTTON SOILS

ON

THE PROJECT FOR REHABILITATION OF TRUNK ROAD PHASE IV
e e e L L M TS AT L WA e T LW N T TV

We would like to draw your attention to the aforementioned
held, the latest one being on ot

referenced above,

project and previous meetings we have
of October, 2010 in your office at Alemgena on the subject matter

In a series of previous meetings which consisted of discussion on the matter of road realignment in
Debre Markos town, we have explained to your institution the inappropriateness of the realignment
proposed by the HEC in their detail design. To support our argument/proposal in favor of taking the
existing route A3 alignment, we have submitted in the meeting a document titled “Study for Route
Selection in Debre Markos under the Project for Rehabilitation of Trunk Road, Phase IV dated 28"

September 2010. It has since been agreed

that we proceed with our study and design following the

existing route A3 in Debre Markos town,

Regarding the latest meeting held with yourselves on 19® October 2070 regarding applicable design
standard, typical cross sections of road, countermeasure for expansive soil (black cotton soil) and
bridge planning (bridges and culverts) including cross sections, we discussed matters based on the
guiding document distributed in the meeting titled “Discussion Jor the Design Conditions and
Concepts”. In the course of the meeting most matters in the above documents were agreed upon except
few that were left pending for further reconsideration or after the conclusion of topographic survey. Of
the pending matters, we would like to mention them one by one and state our envisaged action plan

Pending Item Planned action

1. Min. gradient {(from | The team will prepare an explanation covering such matters as drainage, cross gradient, pavement
0.5% to 0.3% design for skid resistance in wet conditions ctc, and explain to ERA )

2. Km 53~58.7 The Team to complete topographic survey to assess and confirm elements such as nurnber of PAPs
alignment to and alignment geometry before settling for the proposed alignment.
follow existing A3
Toute

3. Km 61.3-624 The Team to re-check the possibility of increasing the shoulder width fiom 2.5m 10 3.5m depending
Road width on the availability of frec space without increase i number of affected houses and PAPs

4. Km 64.2-65.4 Median size of 0.5m is acceptable in principle but the team will reconsider widen ing the median
Median width according to the resuits of topographic survey and if the number of affecied houses and PAPs does

nol increase.

5. Black Cotion Soil
treatment

The Team will revise the plan for countermeasure including but not limited to; benching into
existing pavement for proper interlocking between exiting pavement taycrs and widened section
and o minimize/climinate differential settlement, increasing the replacement depth, installing sub-
drains, eic .

—
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The Consortium of Oriental Consultants Co., Ltd.
and Eight-Japan Engineering Consultants Inc.

Regarding plan for detour during bridge or road construction, the Team will consider case by case
depending on season of construction and site condition, where to apply soil embankment detour,
temporary culvert and embankment detour, Bailey bridge detour, graded and gravel-leveled detour
road, etc, in the project construction plan. However, the final plan will be subject to modifications
arising from e.g. the Contractor’s proposal and so on.

This is for your kind information, update conceming pending design issues for your action and/or the
Team’s action where applicable,

Attached hereto please find documents with the following titles:
1) Study for Route Selection in Debre Markos under the Project for Rehabilitation of Trunk Read, Phase

v
2) Discussion for the Design Conditions and Concepts

Yours sincerely,

7 =
Masaaki TATSUMI Dr. Eng
Oriental Consultants Company Limited
JICA Study Team, Chief Consultant

Ce: Mr. Abdo Mohammed,

DDG Engineering & Regulatory Department, &l,;) 1D [ 10
Ethiopian Roads Authority. :

12-1, Honmachi 3-chome, Shibuya-ku, Tokyo, 151-0071 Japan
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