Leip
< r

JIEAS LiBRARY

AN

1137820










\\W\lﬂll!|WNIII|M\l||ﬂ||||l||ll |

113?820



MINISTRY OF CONSTRUCTION
"THE STATE OF FRITREA

BASIC DESIGN STUDY REPORT
| ~ ON |
THE PROJECT FOR THE EQUIPMENT SUPPLY PROGRAM
| o | FOR
RO'AI.)_ IMPROVEMENT
| IN
THE STATE OF ERITREA

JULY 1997 |

JAPAN INTERNATIONAL COOPERATION AGENCY
CONSTRUCI‘ION PROJEC'I CONSULTANI‘S INC.






PREFACE

In response to a réqucst from the Government of the State of Eritrca the Government
ofJ ap'an'dcéidcd to conduct a basic design study on the Projéct for the Equipment Suppiy.
Program for Road Improvement in the State of Fritrca and entrusted the study to the Japan

International Cooperation Agcndy (HCA). '
- JICA sent to Eritrea a étﬁdy team from April 8 to May 1, 1997,

The team held discussions with the officials concerned of the Go_vernrhcnt of Eritrea,
and conducted a field study at the study arca. = After the tcam returned to Japan, further
studies were made. Then, a mission was sent to Eritrea in order to discuss a draft basic

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

I hopc that this report will contribute to the promotion of the prOJect and to the

cnhdnccmcnt of fricndly rcldtmns between our two countries.

- I'wish to express my sincere appreciation to the officials concerned of the Government

of the State of Eritrea for their close cooperation extended to the teams.

July, 1997

| @W‘f&i}?

© Kimio Fujita
President

Japan International Coepcratibn Agency






-~ Letter of Transmittal

We are pleased to submit to you the basic design Study'_report on the Prdjcct for the

| Equipment Supply Program for Road Inipro'vemcﬁt in the State of Eritrea.

This study was conducted by Construction Projeét Consﬁltants, Ihc., un.der a contract
to JICA, during the period from March 18, 1997 to August 8, 1997. " In c'onducting. the
study, we have exarﬁiﬁcd t.hc.i.’easibility and rationale of the project Wi_th due conS_ideratibh to

the prcsent'situ_ét.ion”{)f Eritrea and formulated the most'app'ropriate basic design for the

project under Japan's grant aid scheme.

Finally, we hope that this report will contribute to further promotion of the pfojc'ct. -

Very truly yours,

i il %‘”"’ 2
NAKAMURA Kenzo
Project Manager

Basic Design Study Team on

the Project for the Equipment Supply
Program for Road Improvement

the State of Eritrea
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Chaptér 1. Background of the Projéc't

"Smcc its mdcpcndencc in 1993 the Govcmment of Entrca has been cmmng its maxnnum
efforts for the recovery and flrm establishment of the country,  The Govcrnment
: 1mplcmented the Recovery and Rchablhtatlon Program in Eritrea (RRPE} in 1993, in which
" the recovery of productlon capacuy and infrastructure are gwcn the h1ghcst prlonty

In spxte of the fact that road transport sharcs 98% of thc total transpmtanon in the country for
_ | paseenger and frc1ght trafflc the condition of the road network 1'3 far below the rcqu:red
 standards, -~ Of a total 5, 964 km of classified road nctwork, only 8. 4% are asphalt paved
Destruction and lack of approprlatc maintenance during the war 2 ggravateﬂ the situation, and
the prcscnt ‘condition is critical, ‘The roads which are considered in comparatwely fair
' condition now are only the Asmara - Massawa road and some limited sections of the most
1mportant trunk roads. '

- The Road Department Mlmstry of Construction, has cstabhshed the road program for the

' _short medium and long term in order of priority accordmg {o urgcncy The short term
- program covers the most important trunk roads which need urgent rehabilitation to maintain
traffic flow. On the other hand the medium and long term program covers the east-west
and north-south trunk roads which are essential for the development of the national
economy. '

The targettecl Mcndcfera—Barentu road forms a principal c;e:ctlon of the east-west corridor
(southem route} from the sca port Massawa to the Sudan border via Asmara, capltal of
Eritrea. The northern route, connecting Massawa, Asmara, Keren, Akrodat then joins the
Mendefera - Barentu road at Barentu. The rehabilitation pro_]ect for the northern route is
ongoing from ASde'd up to 40 km beyond Keren, but the remaining 115 km up to Barentu

isa complctely dctcnorated Macadam road, of which only 10-20 km/h is passable by 4WD. |
Regarding the southe_rn route, the paved sections, i.c., Asma_ra - Mendefera section by
DBST (Doublc Bituminous Surface Treatments) and from Mendcfera the first 100 km of
natural gravel are rather fair, but fhc remaining 100 km are not passable during rain.  From
Barentu to Tesseni (Sudan border) not only is the pavement in critical condition, passable
only at 10-20 km/h by" 4WD, but also retaining structure and scveral bridges are broken or

have completely collapsed. Therefore, therc is no reliable acoeso to Sudan at present.

The Mendefera-Barentu road traverses the western lowlands which have high potentiality for
| 'agriculmral dcvciopmcnt bccause of pmpcr rainfall and moderate temperature, particularly
for the cultivation of expor{ orlcntcd crops. ‘The area is envmagcd for the settlement of |
returned refugecs from nc]ghbormg countnes To cnablc reliable access to Sudan for both
"passengcr and frmght traffic. and conscqucntly to stimulate 1ndust11cs (tcxtlle cement,

el




fishery, cte.) and also the transportation buéincss the rehabilitation of the targetted road
together with the Massawa-Asmara road and thc Barcntu-Tessency road have been’ glvcn the
highest pnonty by the Govcmment

The project was implemented in 1994 financed by the Government's own fund on force
account basis. Of a total of 200 km, approximately 100 km of base coursc has been _
- completed to date.  The Govcmment has allocated conszderable reqourccs to this project,
e.g. intensive labor from Natlonal Scrv1cc mtendmg t() complete the pm]cct by the year |

2000. However, due to lack of appropriate construction cqulpmcnt progress has been
scnousiy hindered. '

Under these circumstances, the Government of Eritrea requested the following construction

equipment from the Government of I apan to accelerate the progrcss and to complete the
Mendefera-Barentu road project,

Motor grader (8 units), Bulldozer (7 units), Wheel loader (10 units), Road Roller (8 units),
~ Dump Truck (10 units), Asphalt Distributor (4 units), Water Tanker (8 units), Fuel Tanker
(8 units), Mobile Workshop (5 units), Pick-up truck (10 units) and Flat-bed Truck (2 units).
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~ Chapter 2. ‘Contents of the Project
2.1 .O.bj.ecti\res'of the Project

The Mcndefcra Barentu road forms a principal sectlon of the cast-west corrrdor {southern

route) from sea port Massawa to the Sudan border via Asmara, capital of Eritrea. The road

traverscs the wcstcm lowlands which have hrgh potentrahty for agncultural development '
' partlcuiariy for the Cult]thl()Il of export oriented crops. ~ The area is envisaged for scttlement |
of returned rcfugccs from nerghbormg countries, - '

" As reliable accessibility from the Cf;ntcr to rural areas and also to neighboring countries is
essential for the socio-economic recovery of the country, the Government of Eritrca has
pldCCd the hlghcst prrorrty on the rehabilitation of this road. 'Ihe' project was implementéd
in 1994 financed by thc Government’s own fund on force account basis. Of a total of
200 km, approx1matcly 100 km of subbabc course has bcen complctcd to date.

The Govcmment has allocatcd consrderable resources to this project, e.g. intensive labor
from National Servrce 1ntendmg to completc the project by the year 2000. However, due
 to lack of appropriate construction equipment, progress is being hindered.

The objectives of the Projcct for the Exjuipment Supply Program for Road Improvémeot in
the State of Erit_reér (hereinafter referred to as "The Project”) arc to assist the Road
Department of the Ministry of Construction to accelerate the on- -going Mendefera - Batentu |
road rehabilitation project through the provision of construction mdchmcry to increase its
capdcxty of execution. '

_ 2.2 : .Bla's.ic.Concept of'thp t’rtrject

' 2.2.1  Mendefera - Ba.re'ntu Road Rehabilitation Project

(1) ' Status of the 7r'\ftendofera - Barentu Road Rchatbilitation Project
’I‘ho projcr:t CompriScs threc phaéos; i.e..: |

Phase 1: Earthwork Subbasc course, Brrdgc, Culvert, Other structures
 Phase2:  Base _course, Doublc b1tumen surfacc treatment (DBSI‘) Shoulder,

: : Ancrllancs '

Phase 3: _Asphalt concrete (dccordmg to the future traffic increasc}

Preparatory work was started in 1993 In the middlc'of 1994 after receiving an
_clll()uall()n of avarlabic equ1pmcnt earthwork was started Of a total of 200 km, '

_ —3‘ .



(2

somc 100 km of subbaee course has been complctcd to date. - (Of Wthh 40 km is
catcgonzcd as "rehablhtatmn“ and 60 km as "now constructmn or 1mpr0vcmcnt" )

The Government of Fritrea mtcnds to complete Phase 1 for the remammg 100 km by _

the bcgmnmg of 1999 and Phase 2 for the total 200 km by the end of 2000

Thus, the remammg works whlch wﬂl be covercd by the Lqulpment o be bupphed

' under the Project are summarized as follows:

Phase 1 works: fmm May - lam _to Bar_cntu (100 km)
Phase 2 works:  from Mendefera to Barentu (200 km)

Road Strucmre

:As thcrc is no detailed data regardlng subgzade strength and tlafflc volume on the
3 project road the results of the fcasxblhty study conducted in 1994 were referred to in

this study as foilows

' 1) Cross Scctio_n

Caﬁiagcwéy width 3.5m 2-lanes
Shoulder width 1.5m  both sides

2) _Pavcﬁ:ent Structure

According to the feasibility study subgréde material with CBR > 30 is available _
along the entire section of the road.  Traffic volume (AADT) is estimated at 60
with a growth rate of 4 - 5% per year, - Under t hese conditions British standards

for tropical area "Road Note” can be applled, thus the pavemcnt structure will
have the following characteristics: o |

Surface course - DBST .. . 3cm
Base course Crushed stone 15 cm
Subgrade Natural gravel (CBR > 30)'

'_chdldmg surfdcc course, aSphait conczetc overlay may be constructcd in fumrc
if the traffic volume on the road i increases 31gn1f1cantly



3) Esﬁmation of Work Volume

_Por thc cstlmdte of work volume, thc fcaa,lbxhty study and aChlchant of work 1o
date were referred to in this study. - A comparison of the estimate by this study, the
Road Depaﬁmcnt and the feamblllty study is shown in Table 2.1.

Cross section uscd for thc cstxmate of surfacc course and deB course is shown in '
Fig. 2. 1 and that for earthwork volume in Fig. 2.2. Assumptiom adopted for the
cstzmates are Summarlzed as follows

1) Cieanng
~ For 100 km with cleanng width and dcpth of 15 m and 20 cm, rcspcctlvely
: _ 2). EarthWo_rk
- Of.a total of 100 km of the rémainﬁig section, 75 km to be cu/fill section
and 25 km t'o. be fill section. .' ' o

— Of atotal of 975,000 m® of excavation, 780,000 nt’ (80%) to be general
~excavation and 195,000 n’ (20%) 'to_ be rock excavation, for which
excavatlan by npdozc:r is possible. |

— Ofa total of 950 000 m® of embankment 600 000 m® by road cu{tmg soil -
- {180,000 m’ with 1 km of bauling distance and 420,000 m’ without
hauling), and 350,000 m® by borrow with 2 km of hauling distance.

3) Subgrade preparation ‘
For 200 km.
- 4) Subbase courét_: '

As the CBR of the subgrade material has a CBR > 30 and this material is
available over the wh()lc sectl_on, and the traffic volume is low at present, this
* layer may be omitted (Road Note).

5) Base course

For 200 km with a thickness of 15 ém.



| 6} DBST Surfacc course

For 200 km w1th camagcway width and thlcknc(is of 7 m and 3 com,
rcspectlvcly o

7 Bridgcs",. box culverts and other structures and ancillaries
~ Bstimate by Road Dépaﬂiné:ni

 Detailed volume will bc determined by the D/D which is programmed for Mendefera :

- Barcntu and Keren - Akrodat - Barentu - Tesseni (Sudan border) roads w1th finance

assistance from IDA. 1t is probable that the estlrnate madc by this study deviates
from the results of D/D on the follawmg pmnts '

Volume of basc course - In the case where the expected subgrade material below
CBR 30 is available thc thzckness needs to be increased, thus the volumc
increases dccordmgly '

Regarding earthwork volume, aftci_detéiled survey it is more likely t'o'_increase.

{7 éonélusion, regarding the cquipment schedule to be proposed by this'_study, the
equipment type is considered appropriate. Also, it is not likely that the equipment
number will exceed the requirement which will be derived from the result of D/D.
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Fig. 2.1 Cross Section
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© Fig. 2.2 T.ypical Cross Section of .Earth_ Work
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C(mstruction Schcdulé

Avmiable resources (fundq and workforcc) of the Road Departmcnt are one of the

dctermmants for conqtructlon period, i.e. the penod ncccssary for the oomplctlon of

' Phase 2 for all sccuons - Since the start of this road project in 1994 about B]rr 93
:rmllhon including engmcermg cost‘; were allocated for the pchct This means that

about Birr 31 million wcrc disbursed annually m the last three years. On the other
hand, the necessary fundmg rcqmrcd for the compictmn is cstimated at about Birr
410 mllhon of which savings duc to this equipment Supply program are estimated at
about Birr 105-125 mllhon. Thus, about Birr 285-305 million is reqmrcd

~ The FEritrean side 1ntends to complctc the pmJect by the end of 2000(24 months dfter

introduction of the equlpment under the Progect) Accordmg to its schedule, Birr
140- 150 m11110n is rcqmrcd dnnually, i.e., about 5 times the ach:evement of the last
three years. The same apphcs to the workforce.

The Guvcrnment confirms that resources will be allncated to this foad project with the

: hlghcst pl‘]DI'lty However cons1dermg the present sltuatxon ‘of the road sector,
" ‘where many pr()jects are being unplcmentcd it qecms difficult to expect such an
. available workforce in the near future. This basic design study considers that

~ assuming a workforcc about 2. 5 to 3 umec; the present workforce is rcasonablc

On the other hand, from the view-point of work 'productivity during the last three

ycars, the appro;iriaté pcﬁod can be derived as follows:

Period for con'lplcti'on of Phase 1 (r::maining 100_ km)

Of the 100 km of C(}mpletcd suctlon only 60 km is comldercd as new construction or

improvement, = Thus the avcrage progress durmg 36 months is estimated at 1.7

" km/munth Provided the same productmty is mamtdmed it takes 60 months for the

completion. ~ On the other hand, thmugh the introduction of new cquipment under

the Prnject it is posmble to upgradc the productivity by 1.5 to 2 times the present level,

i.c. Phase 1 can be completed in 36 months. Estlmatc by work item of Phase 1 is as
follows: - ' ' '



Table 2,2

Construction Period Estimate -

" Achievement LT Dstirnated month - it
i Estimated - - - " :

Work item Qulahiiti{ oy Months | Productivity per by Present Increase of by Increased

. -} elapsed month Produetivity Productivity Productivity

Clearing | 1,500,000 m* | 568,000 m® | 18 . | 31,556 mPfmonth | 48 months 20 24 months

* Cutting 975,000 m*| 666,124 > | 36 | 18,503 m¥month | 53 months 15 " 36 months
Cping | - 950,000m*} 450000m® | 36 | 12,500 m*imonth | 76 months 21 36 months
{including borrow) Co ' P L o o

Period for Phase 2 (200 km)

Phase 2 can be started soon after the dehvely of the equlpment under the Proy:ct
: startmg fmm the completcd section of Phase 1.  In other words it is nccessary to
start Phase 2 as soon as posstble from the view- point of protectmu mmpif:tcd
For this

reason the same productlwty as phase 1 is requlred ie. itis nt,cessary to completc in

sections of subgrade from deterioration and rcducmg maintenance costs.

36 months in pfuallcl with the Phase 1 work
Total Period :

Consldenng the above mentioned 36 months for both Phaqe 1 and Phase 2 workq a
total pencd of 40 months is rcqu1red as shown i Fig. 2.3.

Work Item 1st Year 2nd Ycar 3rd Year 4th Year
Tatal period: | 40 months -
Phase 1 i
Clearing (?A m) _ _
Earthwork/Cutting (36 m)
[Filling (36 m)
Subgrade _ (36 m)
Bridge & Structure (24 m) |
Phasde 2 | |
Base Course {36 m)
DBST Surface {30 m}
Ancillaries (12 m)

- Fig. 2.3 Constrﬁctibn'Schedule_

;1(_);"




()

@

222 Examination of the Content of the Project

* Examination of the Equipment Schedule

Through the diécussion with the basic design s'tudy team the Eritrea side propoéed a
revised eqmpmcnt qchcdulc to the original request in reqpcct of equipment type and
nurnber because of the progress of work achieved since the above mentioned
original request, . Individual eqmpmcnt requcsted by the revised schedule was
examined by this study in view point of construction schedule, present pcrformancc
of work and achlevcmcnt to date.

_ Most of the cqmpmcnt in the original request is categorized as for eaﬂhwork

although type and number is not necessatily balanced. = Since then, sweral types of
equipment for carthwork werc procured under Govemment funding during the last
three years. But the eqmpmcnt available on site is below the requlrcment for
completion of the_remam_mg works of Phase 1. Moreover, there is no equipment
available for Phase 2 works, such as stone crusher, asphalt distributor, chip spreader,
etc, '

The tesult of discussions and examination with the Eritrcan side is summarized in
Table 2.3.

Equipment Schedule

1 Examination of the equipment required

The following steps wér_c taken for determination of equipment type and number:

" _ Determine cquipment type for every work category and calculate productivity .

of the equipment considering site conditions.

— Divide the estimated work volume by the above producti{/ity and possible
work days/hours during the work period to get gross equipment number

- required.

-~ Scheduling the equipment by work category with bar-chart.

Derive the least required number of equipfnent.

-~ The caiéulati(_m is summ.arized_ in Table 2.4 to Table 2.5.

11



2) Equipment Schedule

The equipment number to be Suppl_icd under the Project was .d'e'riw)_cd by

deducting the existing number from the above mentioned least required number.

"The result is shown in Table 26 '

212 -
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Tab.le'2.4_ Equipment Required by Work Item

- Average workdayﬁndn. 20 days Workhoﬁr/d 5.0 hours

Work Category Equipment Spec. Quantity 1 Unit | Productivity]  Total hrs Total |Work{ Numbe
SR : S N : : : = funith  Jrequired unit-h| months|ing md required
Clesring ' Excavation - [Bulldozer . 28-301 300,000 | 168.7 1,778 18] 1
" Loading Wheel Loader 3.5 m’ 60,000 [ m? 119.2 503 s| A -

Transpor! Dump Truck - 14t . 12,000 | m? 2 Csa3) - osbom| -

Disposing Bylldozer 28-301t 2400 | n? 168.7 C 14 0] 24 —

Cutting . Soil . Excavation  |Balldozer : 28-30t 780,000 | 168.7 4,624 461 36 1
' : Loading Wheel Loader .~ 3.5m° 180,000 | m’ 119.2 1510 15| 3| i

: Transport Dump Teuck 14t 180,000 | m? 221 8,143 81| 36 2

Rock  Ripping ~ |Bulldozer 28-301 195,000 | m® 53.9 3,618 361 36 1

Filling " Borrow Bxcavation Buildozer 28-30t 350,000 | m’ Cas1s| - 2304 231 36 i
S . Loading Wheel Loader . 3.5 m® 350,000{ m? 107.3 3262) 33t 36 1
‘Transport Dump Fruck - 14t 350,000 m? 16.0 - 21,875 219 36| S

Filt Spreading ) Bulldozer =~ 28-30H 950,000 m? 104.4 90| - 951 36 2

Compaction . |[Viv. Roller (F) - 10t 930,000 m T 1764 5,385 54 36 2

. Watering Water Tanker - 12,000 0 - 76,0001 ki 6.3 ’ 12063F 121 36 4

Subgrade © Grading © [Motor Grader 43m 2,180,000 | m? 3125 C 6976 701 36 2
S Compaction Vib, Rotler () 0t 2,180,000 ] m? 294.1 7,412 74 35 1

. : Watering Water Tanker - 12,000 0 52,320 | m’ 6.3 - 8,308 83| 6] 2
Ditch « Slope ’ Shaping Motor Grader 4,3 m 760,000 | m* 384.6 - 1,976 201 36 1
Base Course Spreading Motor Grader _ ~ 43 m 2,090,000 [ m? 312.5 6,688 671 36 2
' Compaction Vib. Roller (F) 10t 2,090,000 | m? 243.9 © B,569 861 3 2

Corpaction Vib. Roller (F/R) 9.51 2,090,000 | m? 243.9 . 8569 86 36 2

Watering - |Water Tanker - 12,000 2 - 46,085 m? 6.3 73181 73 36 2

ioading - Wheel Loader 35m? 313,500 m’ 102.2 .7 3,068 31 36 1

" “Transport Dunp Truck 41 313,500 | md 10.1 ©31040] 0] 36 8

DBST Surface 1st Primecoat Distributor 6,000 ¢ 2381 ke - 12 1,985 - 2D 30 1
AsSpraying  |Disimibutor - 6000 0 1,610 ko 11 T 1464 15| 30 1

Loading Wheel Loader  3.5m° 28000 m® 1022 To74f - 3| 1

. Transport Dump Truck 141 28,0001 m? - 69 ~ 4,058 411 30 2

Chipping Chip Spreader . 1,400,000 | 1,050.0 1,333 13| 30| .1

. Compactior - |Vib. Roller (F/R) 9.51 1,400,000 | m* " 4800 2017} 290 30 1

Znc As Spraying Distributor 6,000 ¢ 2,100 | ko -2 ©. L4750 8| 30 ~

: Loading Whee! Loader -~ 3.5m° - 14,000 o w022 137 1| 30 -

Transport [Dump Truck 144 ©o14000] m? 69| 20291 a0 30| 0 2

Chipping Chip Spreader : 1,400,000 | m? 1,500.0 933 9] 30 1

Compaction  [Vib. Rolter (F/R) 9.5t 1,400,000 | m? ao} . 3soo| 35| 30f 1

As heating As Boiler 6,000 8 /h 6,001} ki 6.0 - . -] 30 2

Culvert . Excavation Wheel Excavator 0.7 nd 47,000 m? 37.0 1,270 13 24 1
Pridge Rock Excava, {Air Compressor 7.5 m¥/min el B - - -| 2 2
Structure . Lifting Track Crane - 251 et B - - -1 24 1
: . Transport Wheel Loader 3.5 m? el - - -1 24 1
Borrow Bxcavation  [Bulldozer 28-301 - 47,000 § m’ 151.9 309 3 24 -

Loading Wheel Loader 3.5 47,0003 m 107.3 438 4| 24 -

Transport Dump Truck 14 t 47,0001 m® 16.0 2,938 29| 74 -

Backfilling Buildozer - 28-30t 47000 | m* 87.6 537 51 24 1

: Compaction Vib. Roller (F) 10 ¢ 47,000 | 176.4 266 3] ~
Concrete Mixing Mixing Truek 45 m* © 20,500 | wd 34 6,029 60 24 -
Production - * Loading Wheel Loager  3.5m® 20,500 | o’ 112.4 182 2| 24 -
. Transport a Dump Track 14t 20,500 { m® 22.1 WL 9 2 1

: Transport s Durap Truck 14 { 20,500 wm® 2.1 928 g{

Quarry - . Drilling Crawler Duill 5t . 541,440 | w? 76.9 7041l 7| 40] 1
' - Drilling Alr Compressor 20 ra’/min 541,440 | 74.1 1307 73| 40 1

Breaking  © |Hyd. Exeavator 10m’ 451,200 | w’ 76.9 5867 591 4D 1

Breaking . Hyd. Broaker _ 451,200 § m* 76.9 5,867 39 40 1

Ripping _ |Bulidozer 28-30t | 451,200] w? 53.9 8,371 B4y 40 2

Loading - |Wheel Loadsr  3.5m® 451,200 o gsa| - sz02]  s3l 40 i

Transport Dump Truck 14t 451,200 | m® 147 30,6947 307 40 ]

Crushed Stone Production . [Rock Crusher 120 vh 376,000 m 1080 3,481 35 40 1
Loading -~ |WheelLoader  35m® 376000 § o 102.2 36791 37| 40 1

Transport _ Material Pick-up Treck 7" 747 S il - —y 401 - 4
o i Fuel - |Guel Tanker 16,000 0 . -1 - = : - —1 40 1
Fuel Fuel Tanker - 8,000 ¢ . -1 - - — -1 40 2

- Bguipment = |Lowbed Trailer = 40t | . i B _ - - ~| 40} - 1

: Oil-Lubxica. _ [Lub. Truck ~ 61 e N i M —| a0f 2
Lquipment . Maintenance  [Repair Tool Set ... 1 . T} — S N e I 1
Maintenance Power - Generator 100 kYA el B . - o =f . =1 40 1
S Power Generator 30 KVA = = — : = — 0] 1

. _1,'7_.
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" Table 2.5.2 Examination of Equipment Scheduie
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Table 2.6 Equipment Schedule

(e | Bquipnient - Main Rctm_ircd Existing available Plan
o specification { equipment number o
1 |Motor Grader 43m 5 5
Z | Bulldozer 28-30t 9 5 4
3 | Wheel Loader N isSm 7 1 6
4 |Hydraulic Excavator Wheel type . 0.7 m? 1 i
5 |Vibration Roller (Front drum) 10t 5 2 3
6 |Vibration Roller '(Fronl/Rear drum) 9.5t -4 4
7 . | Dump Truck ' 14t 26 10 16
8 Watqr Truck 12,000 itr 8 . A 6
9 | Fuel Tanker Trock 16,000 ltr - 1 1
10 | Fuel Tanker Truck 8,000 Itr - 2 2
11 jAsphalt Distributor 6,000 lir/hr 2 2
12 | Asphalt Boiler 6,000 Jtr 1 1
13 | Chip Spreader (Self propelled) width 4 m 2 2
14 |Low hed Trailer Tractor 40t 1 1
15 |Pick up Truck double cab, 4 4
16 | Mobile Rock Crusher 120 t/h i 1
17 |Hydraulic Excavator Crawler type 1.0 m? 1 1
Hyd, Breaker (atiached to Hyd, Excavator)} 1,200 kg (1) )}
18 | Air Compressor Tractor 7.5 m*min 2 2
19 | Crawler Drill ' 51 1 1
20 | Air Compressor 20 m*/min 1 1
21 | Repair Tool Set 1. 1
22 |Truck Cranc 25t 1 1
23 | Lubrication Truck 61 _ 2 2
24 | Generator for garage 100 KVA 1 1
25 | Generator for site camp. 30 KVA 1 H
26 |Spare parts . 8%
' Total . 90 20 70
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2.2.3 Result of Examination

| Throu;_,h the above examinations thc basic concept of the Project formulated is sumrnanzcd
to pr0v1de construction equipment necessary for the completlon of the Mendefera - Barentu
road project phdSB 1 and phase 2 by year 2002, The works wmprlsc carthwork and
structurc/brldgc work for approx1mateiy 100 km, and baec course work and DBST surtace
course for approxmdtely 200 km. _
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2.3

2.3.1

10

Basic Design

Design Concept

_ Natural Conditior_x

Chmahc condition of the pm]cct arca is semi- dt]d w1th altitudc 1, 000 2 000m above

@)

sea lcvel Annual average rainfail ranges SOO - 700 mm, and annual averagc
temperature 20-30°c. I‘opography of the project site is steep mountamous or hilly.
Geologically, rocky and conglomcratc laycrs are observed, ~ Therefore, high altitude,

desert, severe and dangerous c_ondmons shall be comsidered for the 'equlpment

specification.

Capability of work execution and equipment maintenance of the Road Department

Through examination of the achievement of dppromm'xtely 100 km from Mendefera

to Mai-Lam, where difficult natural and tramporl conditions pertain, it can be said

that the capability of the Road Department for thf.‘- exceution of civil work, equipment

mamtenance and managemcnt is adequaic

Implementation of road projecte exccpt routinc maintenance-is directly conirolled by
the Operation Division of the Road Department Asite office is established for cach
project. Inthe casc of Mendefera - Barentu road prq]ect the existing Maiduna office
will be strengthened.

As for equipment maintenance, rcgular maintenance such as daily check preventive
maintenance, rspiac_emcnt of worn parts, and other minor repair work arc carried out

on site. For this purpose a moblle workshop is now attached to Mai- Lam camp -

~ (middle point of the project mad ). In case the cause of defects can not be identified

on site, mechanics will be despatched from the Road Department Mendefera Office to
the site for investigation. If necessary, the equipment can be tramported to the
Central Workshc\p in Asmara for repair, '

In gencral it can be said that the cqmpmcnt is well managed and mdmtamcd S0 that
all equipment including old types are in good condition or remain rcpalrable '
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Criteria for Selection of the Equipment

- The cquipmenf was selected as follows:

-Atthough the Eritrean side rcquested large sizes for all cquipmént this is not

always approprlatc from the v1cw point of work cffi mency on site. It is

_1rnportant that eqmpment oombmations are balanced among themselves, -

Accordmgly, a reasonable c0mb1natmn is one of thc most 1mportant factors for

the selcctlon of modei and number

 Although the Eritrean side requested a large éi_zc off-road type vehicle, this causes

 severe damage to the road structure. Accordingly, the largest size on-road type

: véhicle was selected,

~ As for spare parts, consumable parts and regular maintcnance parts were given

priority. Regarding other sparc parts, an éppfop'riate ratio to the cost of

" equipment was set out,

Criteria on Coﬁntry of Origin of the Equipment

1)

Equipment to be procured from Japan

Criteria on country of origin is as follows:
- — Product Qualitics

— Parts service system/organization

—  Eligible third countries to be US, UK, Germany & SWe_dcn

2) Equipment to be procured in Eritrea

—  Nothing due to lack of production and avaitability

Criteria for Procurement Schedule

~ Although the Eritrean side intcnds to complete Phase 2 for all 200km by year 2000,
~ the basic design set out a 40 months construction penod after dcllvery of the
- equlpmcnt Based on this construction schedule all the equxpment to be supphed

under the Prc;ect will be opcrated soon after dehvcry

=23
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Therefore, the equipment procurement schedute shall be completed in 12 months.

Criteria for IﬂIandQ(jvér '

-~ All the equipment to be procﬁréd under the 'Pr(.)jc'ct will be imbbﬁed at MassaWa port,

then transported to Asmara by road.  Place of hand-over for cﬁl cqu1pmcnt will be
Road Departmcnt in Asmara. Trdnsport from Asmara to the constructlon site is the
responsibility of the Eritrcan Govcmment

Maximum draft of Massawa port is 8.5 -8.7 m, thcreforc 20 000 25 000 ton class
vessel is posmble However, the unloading facﬂltles have msufflment capamty for
unioadmg 30 ton class construction equipment such as bulldozer, Thercfore, such -

equipment will be trans-shipped to a vesscl equipped with derrick crane at Assab

(Eritrea), Djibuti (Djibuti)or Jeddah (Saudi Arabia) ports.

2.3.2 Basic Design

Design Policy

The work units to be formed by the equipment under the Project will be as follows:

: : Number of ) ' L .

Work category _ units Operator  Driver  Mechanic Worker
Clearing work 1 1 20
Road Cultin g General excavation 1 2 2 20
Rock excavation 1 1 20

Road Filling " Embankment 1. 4 4 - 20
: Borrow excavation 2 . 2 5 : 10

Subgrade Preparation o2 3 2 - 50
Side ditch/slope shaping 1 1 . . 20
Base course 2 9 8 : 50
Surface course 1st Jayer 1 3 4 30
' : 2nd layer 1 2 2 30
: Asphali Boiler 1 1 - 20
Brldge, culvert & structurc 1 6 _ 200
Cement concrete production (site camp) 1 o 1 20
Stone quarry -1 7 ' 10
Crushing plant 1. 2 B
Transport service (site camp) 1 o S 20
Maintenance service (site camp) 1 3 no 5 .20
Total 19 47 44 - 5 - 580
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Outline of the construction activitics by the above mentioned work units will be as
follows: o ' '

_ Earthwork will bc contmucd up to Barcntu (PK200) togcthcr with the eXIStmg unit,

chardmg brldge culvert and structure works, the work cfflcwncy and safety will be
upgraded significantly, such as cxcavanon hftmg and placing of RC slab or stones
for masonry work.

Base course work will be started from Mcndefera (PKO) soon aftcr the production of |
crushed stone, which will be produccd by the stone crusher to be introduced under

the Project. -

Crushing plant will be established near quarries which will be developed along the
route in parallel with work progress. Several possible locations for quarries are
bemg cxamined by the Road Department, Of these, locations near PK50 and
PK150 are considered appropriate from the view-point of hcmlmg distance
(approximately ZSkm) '

- Preparatory work‘; such as cledrmg, construcﬁon of foundations and other related

facilities will be started in accordance with the equipment supply schedule, which will
enable the crusher to be set-up soon after its delivery.

Equipment plan

Deployment schedule of the equipment to be supplied to the above mentioned work
units are shown in table 2.7. -

Table 2.8 shows a summary giving equipment name, major specification, required
number and main purpose of use.

Procurement plan
The eligible source country of the equipment is summarized in table 2.9.

Italian products will be climinated from fist of eligible countries becausc their parts
service systen s considered insufficient. Thc'major construction equipment and
vehicles should be procured from Japan from the view- pomt of qudhty and parts
service system.

25



Eligible source countries for v1brat10n mllcra air comprcsqors and generators will be

apfm US, UK, Gcrmany and Sweden from the view-point of product quahty, parts
service and price compctltlvcncss and those for asphalt boiler and chip qprcadcr will
- be US, UK Gcrmany and Sweden- from the v1cw—pmnt of dleldblhty

~26-



Table 2.7 Eligible Source Plan

Equipment Main Spec. | Eligible source _ Reason
Motor Grader 200-220HP - Japan In view of quality and paris service
Bulldozer 220-235HP . Japan . In view of quality and parls service
Whee! Loader 260-220HF Japan In view of quality and parts service
Hyd. Excavator Japan / Only one source in Japan, many sources in

150HP class

Wheel type third countries third countries
Vibration Roller 10t class Japan / Good quality and price can be also expected in
third countries | - third countries.
Vibration Roller 9.51 class Japan / Good quality and price can be also expected in
_ third countries . third countries.
Dump Truck om3, 6x4 ~ Japan In view of quality and parts service '
Water Tanker Truck 12,000 Lar Japan In view of quality and parls scrvice
Fuel Tanker Truck 16,000 Lir Japan In view of qualiiy and paris service
Fuel Tanker Truck 8,000 L& Japan In view of quality and parts service
Asphalt Distributor . 6,000 Lir Japan In view of qualily and parts service
Asphalt Boiler 6,000 Liz/h third countries Difficult procurement in Japan
Chip Spreader 4m third countries Difficult procurement in Japan
Low Bed Trailer Tractor - 4 0t, 8m Japan In view of quality and parls service
Pick-up Truck 4x4, double cab . Japan In view, of quality and parts service
Mobile Rock Crusher 120 #h Japan " In view of quality and parts service
Hyd. Excavator I50HP class Japan In view of quality and parts service
Crawler type . '
Air Compressor 7.5m3/min Japan / Good quality and price can be also expected in
' third countries thixd countries.
Crawler Drill - 5t ~ Japan In view of quality and paris service
Air Compressor 20m3/min Japan To be attached to (:rawler drill
Repair Tool Set for repairs Japan In view of quality and parls service
Truck Crane 25t Japan In view of qualily and parts service
Lubrication Truck - 4 x4 - Japan In view of quality and parts service
Generator 100kVA Japan / Good qualily and price can be also expecled in
third couniries third countries.
Geiterator - 30kVA Japan / Good quality and price can be also expected in

third couniries

third countries.
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