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PREFACE

In response to a request from the Government of the Republic of Djibouti, the
Government of Japan decided to conduct a study on the Oil~Betths Reconstruction of Port of
Djibouti and entrusted the study to the Japan International Cooperation Agency (JICA).

JICA sent to Djibouti a Study team headed by Mr. Masaaki Gbshima, of Pacific
Consultants International and composed of members from this company and the company,
Toko Engineering Consultants Inc,, two times between August 1993 and January 1994,

The team held discussions with the officials concerned of the Government of Djibouti,
and conducted field surveys at the study area. After the team returned to Japan, further studies
were made and the present report was prepared.

1 hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

1 wish to express my sincere appreciation to the officials concerned of the Government
of the Republic of Djibouti for their close cooperation extended to the team.

March 1994

S T bonsgiga

Kensuke Yanagiya
President
Japan International Cooperation Agency






LETTER OF TRANSMITTAL

March, 1994
Mr. Kensuke Yanagiya
President
Japan International Cooperation Agency

Dear Mr. Yanagiya,

It is my great pleasure to submit herewith the Final Report for the Study on the Oil-
Berths Rccons_ti’uction of Port of Djibouti in the Republic of Djibouti.

The report is the result of studies carried out by Pacific Consultants International and
-Toko Engineering Consultants Ltd. as per the contract with the Japan International Cooperation
Agency (JICA). The study team conducted two field surveys between August 1993 and
January 1994,

_ Based on the findings of these surveys and on data and infomlation collected and
analyzed in Japan, the preliminary design of Oil-Berths was formulated with a target year of
2010 including a feasibility study.

The study shows that rehabilitation of Oil-Berths is important and essential as a

" socioeconomic infrastructure not only to improve living standards in Djibouti but also to

~ contribute to the improvement of regional economic disparity and the stability of public welfare
in Djibouti. therefore, I eamestly hope that measures will be taken to implement this project.

On behalf of the study team, we wish to take this opportunity to express our sincere
gratitude for the generous cooperation, assistance and warm hospitality extended to the study
feam during their stay in Djibouti of Djibou_iian Government firstly Port Autonome International
de Djibouti of Ministry of Port and Maritime Affairs and other related organizations.

We also wish to express our deepést gratitude to the Japan International Cooperation
Agency, the Ministry of Transport, the Ministry of Foreign Affairs and the Japanese Embassy
in Paris and JICA France Office for their close advice and assistance during our study

* Very truly yours,

Masaaki Goshima

Team Leader ;

Japanese Study Team for the Development Study
on the Oil-Berths Reconstruction of Port of Djibouti
Pacific Consultants International
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SUMMARY

1 The purpose. of the Study is to formulate a plan for the Reconstruction of the Oil-Berths
No. 11 and No. 12 for the demand in the target year of 2010. The Study proposes the
following three main points:

(1) Confirmation of the necessity for the reconsmlétion of the oil-berths;
(2)  Formulation of a reconstruction plan of oil-berths; and
(3) Technology transfer to counterparts on the Djibouti side.

2 Asaresult of the field investigation and succeeding studies, it is concluded that the existing
Qil-Berth Nos. 11 and 12 are no longer serviceable from a technical point of view and they
should be completely reconstrucied at their present location instead of their rehabilitation

that will be more difficult and costiy. '

3 In parallel with the above structural examination on the existing berthmg facilities, a
demand forecast study on the oil products to be handled at the Port of D]}boun was made
for the target year of 2010 and concluded as follows:

Present Demand Forecasted Demand

Description in 1992 " in2010

: (1,000 cu.m) (1,000 cu.m)
Domcsﬁc Consumption ' . 1148 304.6
Bunker Supply ‘ _ 149.4 231.8
. Transslﬁpmen_t : 141.7 341.1
Towl 4060 877.6
(Equivalent in thousand tons) (341.1) (741.3)

4 The required number, size and layout of the Oil-Berths are determined to meet the above
~demand forecast considering the present port activities and the conditions of existing berth
Tfacilities.

The detennihatio_n is made faking Oil Berth No. 10 into consideration.

A cons"ideration is'l'na'de for not 'only oil-tankers but also for vessels calling at Djibouti Port
and berthmg at Berth Nos. 10; 11 and 12 for bunkering, water supply, rcpalr spare parts
: 'supply, food supply, efc., hcreafter referred as "the Non-Commercial” vessels.



As a result, the ships atlocation and size of the berths are concluded as summarized below;

Berth No. 10 . For oil tankers of 35,000 DW'T or above or equivalent "Non-
Commercial" vessels with a maximum draft less than 12.0 m.

Berth No. 11 and 12 : For oil tankers of 3,000 to 35,000 DWT or equivale_nt "Non-
: Commercial” vessels with maximum draft less than 11.0 m.

As for the layout of the berths, the center of each berth will be at the same location as the _
existing berth but the face line will be shifted seaward to align with new berth No. 10.

As a result of the succeeding preparatory design, the proposed reconstruction project of the
Oil-Berths No. 11 and 12 includes the derolition of the existing berths, the construction
of steel sheet pile cellular cofferdam type quaywall with 'a'length of 90 m for each berth
and access ways. For the recommended components of the Project, see Table I.

. The required construction period will be 24 ‘months for two berths and it is recdmme_ndablc
to start the reconstruction of Berth No. 11 followed by Mo. 12 in thi_s order {0 minimize

influence of construction works on the port activities.

Required project cost including engineering services is estimated to be 2,487 million in
Japanese Yen.

An environmental study was made on the two stages, i.e.., ‘during the éonstruction period
and after the commencement of the oil berths operation.: It is revealed that adverse
environmental effects to be caused by the implementation of the project will be minimal,
since the majority of the scope of the p'r_bject is rehabilitation of existing berthing facilities.

To minimize oil spill to the sea, however, oil spill wall and oil s'ump are recommended to
be provided on the individual Oil—Berths'No; 11 and 12.

Promation of environmental consciousness to alt concerned is also recommended.

Effective utilization of existing pollution control devices and materials such as oil fence and _
0il absorbing solvent, which are kept in storage, is also rccommended.

Based on the aforementioned proposed bcrthing facilities and the estimated cost concerned,
project appraisal is made. S

Economic benefits of the project are identified as follows:

a) Accommodation of tankers othérwisc divc_rted to other ports, bécause of the difficulties
of berthing at the Port of Djibouti. '

- 11 -



b) Revenue of railway fares to transport c'arg(_) to Ethiopia that would be lost when the
cargo would be diverted to Assab for_transpdrtati()n to Ethiopia by road.

C) Avoidance of d_emurragc of "Non-Commercial” vessels other than tankers.

d) Ease of operation of tankers and other "Non-Commercial" vessels by utilising three oil

-berths instéad of one.

e) Reduced risk of pol]utioh and accidents resulting from the congestion of the operation
~ with one oil berth at the port. '

'D Strengthe_ining of the competitiveness of the Port of Djibouti against other ports, and
‘good publicity effects for clients from the operation with three oil berths rather than

orily one.

g) Profit of local oil companies, maritime agencies and companies engaged in the port

operation accrued from the operation with three oil berths.

Taking the Quantifiablc items a_).,' :b) and c) above:into consideration; the economic internal
rate of return-(EIRR) and Benefit Cost Ratio at discount rate of 10 % are 13.21 % and
1.55 respectively.

The projéct as defined by the reconstruction of the structure of Oil Berth Nos. 11 and 12
and relevant miscellancous facilities is deéfned_ as feasible.

10 Finally, the Studj;' Team recommends that thé_ OiI~'Ber_th Nos. 11 and’ 12 be newly re-
constructed as early as possible to secure and encourage the. econemy and social activities
in Djibouti and to avoid any disaster-and marine pollution which may be caused by the

unstable physical conditions of the existing berths.

S0 -



Table ! Recommended Componenis of the Project

Name of Faciliies/Works Dimensions, Specifications Quantities Remarks
Berth |  Beth
No. 11 | No. 12
1} Demolition of Bxisting Demolition of existing concrete| L.S. L.S.
Berth Siructure superstructures, part of foundation
piles, access bridge and cat-watk.-
2} Quaywall Steel sheet pile Cellular colierdam| 1 set 1 set
type stracture.
Total length: 89.9 m
Design Water depth: -12m
3}  Accessories for Quaywall | 3-1) Rubber fender 4 sets 4 sets
3-2) Mooring Bitt 8 sets 8 sets
3-3) Others L.S. L.S. | Ladders
Qil pit
corner  proleciion
congcrete cirb
4)  Reinforcement of Existing | Additional armour stone for existing L.S. L.S.
Bitts biu foundations : :
5)  Access Road Causeway type with armour rock Ea Ea
6) Concrete Pavement For apron and access road L.S. L.5. | Pre-cast block type
7y  Lighting Facilities Lighting poles for Quaywail and for{ L.S. L.5.
existing mooring bitts,
8)  Water Supply System Water supply pit and water supply| L.S. L.S.
branch pipes from main pipe line to
water supply pit.
9)  Fir¢ Alarm System Fire alarm device connecting between| 1.5, L.S.
Oil-Berth and the Harbor Masters
Office.
10) Ladders for Existing For access 1o the existling bitts. 3 sets 2 seis
Mooring Bitt

IV -
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CHAPTER 1 BACKGROUND OF THE §STUDY

The Port of D]lbouta is mtuated at the mouth of the Red Sea and OCCUpIGS an important position
as a maritime servicing base on the route to the Mediterranean Sea through the Suez Canal. For
these reasons, the development of the port facilities has been going on since the French colonial
days, and after its independence, it has been the supply center, gateway to the neighboring
_COu'ntrié's', and has served as a transshipment center. In recent years, in competition with Aden
(Yemen) and Jedda (Saudi Ar:ibia) across from the Gulf, some of this uniqueness has
decreased, but its function as a tmnsshipment center for Ethiopia and Somalia, and the
nelghoormg countries has not been lost, and the port has become more 1mp011ant in the politics
and economy for the Gulf states, the middle east and east African countries.

The chdracteristiCS'of the Port of Djibouti as an important transshipment center will contribute
to the socio- GCOIIOIHIC value of D Jlb()lltl and will provide for the politics and socio-economy by
the stable supply of oil products |

At the present time, there are three berths used for handling bulk oil products, namely Berth
Nos. 10 to 12, but they were all reported to have been constructed in the middle of '60s, and
dctcnoratlon of the facilities is evident and they are no longer safe structurally even though
thme are resirictions imposed on the oil tankers when mooring at the berths, and traffic of _
vehicles on the platforms have weight limits when traveling on them.

Berth No. 9 (Mble de Fontainebleau) is planhcd to be réhabilitatéd as a berth for France, and
‘Berth No. 10 is actually under reconstruction with funds from Saudi Arabia and Kuwait Fund
for Arab Economic Development. As for Berth Nos. 11 and 12, the French firm BCEOM
“diagnosed their structures in 1989, after which there were some urgent repairs made from time
to time and nothing more has been done since. '

‘1.1 Purpose of the Study

'The purpose of the Study is to formulate a plan for the Reconstruction of the Oii—Berthé
‘No. 11 and No. 12 for the demand of the oil-berths in the target year i.e. 2010. The
Study proposes the following three main points:

a Confirmation of the neCéSsit'y for the reconstruction of the oil-berths at the Port
. of Djibouti; | |

(2) Formulation of a reconstruction plan of oil-berths at the Port of Djibouts; and

(3) Technology transfer to counterparts on the Djibouti side.
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General Description of the Republic of Djibouti

"The Republic of Djibouti is situated on the Horn of Africa on the ca:st coast, south of

* the Red Sea, and the country overlooks the vast plains of Ethiopia to the west, and the

topography has’ rolhng plains.- The land to the- nofth has the Mountains of Goda
ranging from 1,750 to 2 ;010 m consisting of volcamc hllls and to the south are the

" plateaus where the nomdds live.

The land area covers 23,200 sq.' km, and héls oné_of the least farm lands in all of

Africa. Tt produc’es only 3 % of the nationa} food requirefrients.

- The east side of counny faccs the Gulf of Aden and shares its border with Eritrea,

Fthlopla and Somaha on the west north and qouth mdes res‘pccnvely Total border_
length is 520 km and D]lb(_)Utl has a coastline of 372 km.

D_]lb()uli is geographu:ally Iocated at the crossroads betwcen three continents, halfway '
between Europe and Asia, Africa and the Gulf countries with the Red Sea and the

Indian Ocean conducting trade between these countries prior to the opening of the Suez

-Canal. After the Suez Canal opened, it developed as a supply point for the vessels

passing through this area. .

Acknowledgmg the 1mportance of Djlboun after the opemng of the Suez Canal in 1856
France landed uts military force to Djibouti 1892, and colonized. Djlboun The DjlbOUl‘l-
Addis Ababa Railway construction was performed from 1898 to 1917 (called the
Franco-Ethiopian Railway at the time, and plesentl_y.called_thc Djibouti-Ethiopian
Railway: CDE), and the Port of Djibouti became established as ;_é_ center of trade. The
railway is important as a means of transpOrtation to the outer world for neighboring
Ethiopia. The de-colonization process, initiated by France, led to its mdependence
from France on 27 June 1977.

The population of Dijibouti is 519,900 (Ma_fch 1991 census), of which approximately
110,000 are refugees from Ethiopia and Somalia. The population of Djibouti City, its
capital, is 329,337 and the largest city. The other principal cities are Ali-Sabieh,
Dikhil, Obock and Tadjourah and all together with Djibouti City are where the
population is concentrated. The pophlation in urbanareas is 75% of the total.
Moreover, there are some 90,000 nomads living in the southern plateaus. The annual
growth rate of population is estimated 6.15 % for last 8 years. |

The average témperature rises to 35 °C from May to September; and there are s‘trong,
dry northwest/west winds (so-called "Khamsin") blowing, but the-Winds reverse from



‘QOctober to April when the average temperature is 25 °C and reminds one of the mild
“summers in the Mediterranean Regions.

. Economy

'Dj'ibout'i's economy is dominated by the s_ervicé sector, accounting for 77 % of the
Gross Domestic Product (GDP). 47 % of the labor force are em ployed in the ﬁublic or
quasi-public sector. GNP per capita is 89,166 FD or 502 US$ in 1988. The
composition of National Economy'is schematized in Fig. 1-1.

Agriculture,
Livestock Farming &
Fishing Manufacturing

3% 4% L
Administrative : Water/Power Supply
Services X 14.%_
380 Construction 2%
Commerce/Tourism
Other- "=, 1 2.%
Sc;wccs Finance  Transport/,
0 49, Communications

19%.

Source: DI.NA.S (1988)

Figure 1-1.  Economic Structure in Djibouti

A_s described héreinbefore, there is very litile land available for farming, and the arable
land is less than 0.3 % of fhe wh(ﬂf: natidn (6,000 lia), and with the lack of irﬁgation
- water, it is very difficult to raise food for its ownzne_eds. The annual agricultﬁral
,p‘ro_d.uction amounts to 1,572 tons in 1988/39 year. Since fish is not traditionally on the
n-a'tioznai d.iet, only 359 tons of fish sold in 1990. Industries are not developed, with

only some light industries.

Under these natural conditions, the country is supported by the following economic

activities:

1)  Djibouti-Ethiopia Railway; _

2)  Transshipment services for the countries on the Gulf coast;
3)  Port services at the Port of Djibouti;



4) - Fconomy of the foreign residents including the French Armed Forces residing in
Dijibouti; and . '

5)  Financial and economic aid from foreign aid organizations.

From Items 1), 2) and 3) in the above, the importance of the Port of Djibouti is clearly
indicated. In addition to the above, there is the tourist attractions of the 372 km
coastline, and the geo-thermal electric generation provide'd by the volcanic area can be

considered as future source of revenue.

Trangport-refated Infrastructures

The transport systcms at Djibouti consist of its terminus as the transportation system
networks to the neighboring countries (refer to the "Location Map" in the front of this

Report).

The total road nctwork at Djibouti is 3,067 km, and. ép:proximately one-third of the
network of 1,130 km are national roads. Of the national roads, 412 km is paved while
the Test is not. As for the urban areas, the Cities of Dijibouti, Ali-Sabieh, Tadjourah and
Obock bave road lengths of 98 km, 5 km, 10 km and 4km respeétively.

The number of vehicles rcgis;cred as of December 31, 1991 was 38,442 v'éhiclcs, of
which 32,597 vehicles were privately owned.

The former French-Ethiopia R'aﬂways built in the colonial days, and newly reorganized
as the Djibouti-Ethiopia Railways built is operated by both Djibouti and Ethiopia
countries under the Railways Agreement entered on March i981. The system is a
public enterprise operated on an autonomy basis, with its main-office in Addis Ababa,
and 6 directors each appointed by both countries. o

The number of passengers using the railways is 1.2 million per annum, and the average
traveled distance is 260 km which is the distance from Djibouti to Dire Dawa (Ethiopia)
and indicates that most of the passengers travel to Ethiopia.

The cargo that is moving between both countries, and the movemernt from i)jibouti 10
Ethiopia is 200,000 to’ns_annualiy, and the movement in the 6pposite direction is
100,000 tons. The railv(;ay line is the life-line for Ethiopia, but is superannuated and is -
badly in need of repairs. The rehabilitation is considered to be financed by'the

European Union.
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There is an international airport at Djibouti (Ambouli), and domestic airports at Obock
and Tadjourah. The annual number of passengers making use of air travel is on the
order of 300,000 of which 60 % are foreign and domestic passengers transiting into
Djibouti.

General Description of the Port of Djibouti
General

The port activities in the Port is an important industry for Djibouti. ‘The Port of Djibouti
services the vessels using Suez 'Canal with fuel and water supply, and performs the
commercial services for trade conducted with Ethiopia, Somalia, and other nei ghboring
counliries. Trade is conducted with the ports in .Berbera (Somalia), Aden (Yemen),
Jedda, Hodeidah (both.Saudi Arabia), Assab, Massawa (both Eritrea), Port Sudan
(Sudan).

The Port of Djibouti is administered by the Port Autonome International de Djibouti
(PAID) which is a public corporation operating on a self-accounting system, and is
under the jurisdiction of the Ministry of Port and Maritime Affairs of the Government

as a basic industry.

As-shown in Fig. 1-2, the Port has good natural conditions for a port, during most of
the year winds arc easterly or northeasterly, and the waters in the basins are calm
throughout the year. In the summer months from June to August, the "Khamsin" wind
brings northwesterly winds with Stroﬁg gusts of 40 "C, rarely reach 20 m/sec, but the
swells that enter the harbor are less than 1.5 meters. The tidal range is 2.84 m, tidal

currents are less than 1 knot.
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Figure 1-2  General Plan of the Port of Djibouti






1.3.2 Present Port Facilities
The Port of Djibouti performs three functions as follows:

General Cargo (Traditional Port)

General cargo a'r:e handied at 6 quays (Qua_y Nos. 5, 6,7, 8, 13 and 14). The vessels
that enter the Port have di"ufts_of 8 to 11 meters and due to the water depth limitations,
75 % of the vessels utilize the facilities of Quay Nos. 8, 13 and 14.

Duc= to thé superahriuation of il berth No. 10, 11 'and 12, Berth No. 13 is used as a
substitute oil berth and the functions for handling general cargo is not affected. Berth
No. 14 was opened up in 1992, and is used as for bulk cargo for vessels with drafts of
-12 meters.

There is a total shed/warchouse floor area of 35,000 sq. m, but with the recent inﬂo.w_
of foodstuffs for aid to Ethidpia, the berths are not capable of handling the cargo
unloaded there. There is very little space available for open storage, and it is necessary
to make fepairs;fo the paved surface which is 'in_ a state of disrepair.

Qil Handling Facilities (Qil Berths)

There are three berths used for commercial oil'handling, Berth Nos. 11 and 12 which
are the subject of investigation under this Study, and Berth No. 10 which is already
under réhabilitation. There are three major oil companies operating in Djibouti: Mobil,
Total and Shell, and together they have a storage capacity of over 200,000 tons. The
facilities of Berth Nos. 11 and 12 cannot be used in their full capacity.

There are three oil pipelines (10"/12" dia.) leading from the oil-berths to the storage
tanks owned by the oil companies which restrict the port activities because many parts

- of pipeline network are exposed on the ground.

Container Handling Facilities (South Container Terminal)

With the increase of intermediate handling of cargo, the two quays Nos. 1 and 2 in
South Wharf are bcing utilized as a container terminal since 1985. There are two 35 ton
gantry.cranes, four 40 ton forklift trucks, two 2 ton forklift trucks, 8§ tractors and 12

trailers equipped in connection with the container processing.



Quay Nos. 1 and 2 will need to be modified to accept the larger container vessels in the
middle term. For the long-term needs, there will be one new berth planned to receive
the larger container vessels.

The container yard is presently 5.6 ha, and there arc plans to expand the yard to 22 ha
in the future. '

~Table 1-1  Berthing Facilities of the Port of Djibouti

Quay/Berth No. | Water Depth (m) | Berth L(_:nglh (m)_ Cargo Type
No. 1 -9.5 ' 180 . .| Container
No. 2 -12.0 220 ¢ Con;ainer
Ro Ro CL110 180 (50) | RoRo
No. 3 35 260 | Cargo (dhow ships)
No. 4 3.5 (Nos. 3 & 4 total) | ditio
No. 5 9.0 210 General Cargo
No. 6 90 180 ditto |
No. 7 100 180 dito
No. 8§ -10.0 250 |dito
No. 9 -9.0 200 | French Navy
No. 10 -12.5 220 Oil (under
_ _ . rehabilitation)
No. 11 12,0 180 |oi
No. 12 120 250 Oil
No. 13 -10.8 210, Bulk
No. 14 120 088 Bulk

- Container Cargo Handling Equipment at Container Terminal

- 35 ton Gantry Crane 2 each
- 40 ton Forklift Truck 4 each
- 12 ton Forklift Truck 2 each
- Tractor ~ Beach

- = Trailer ' 12 ecach

- Cargo Handling Equipment

- 25 ton Mobile Crane ] each
- 40 ton Maobile Crane | each
- 80 ton Crane Pontoon 1 each



1.3.3

- Cargo Handling/Storage Facilities

_ Shed/Warehouse (60,000 sq. m) 19 units
- Open Handling/Storage Yard _ 8 ha.
.~ -25°C Cold Storage (2,300 cu. m) 1 unit
- Free Zone

The Free Trade Zone (iax free) of 14 ha. is situated next to the port area. Plots are

available for lease or other industrial purposes. Plots have road and rail access with

clectricity and water supplies.

Port Activities

1)

2)

Ship. Calls

The vessels calling at the Port of Dijibouti are given in Table 1-2. Table indicates
that the number of conventional vessels, container vessels, Ro-Ro vessels is
increasing, but there is not much change noticed of the total tonna ge per vessel.
All the bulk handling vessels, oil tankers, and butane gas carriers are increasing

in size, and this trend will increase with the improvement of the port facilities.
Cargo Traffic

The total cargo volume being handled has ranged from a total of 1.10 million
tons to 1.30 miltion tons since the independence as shown in Fig. 1-3 and Table
1- 3, and in the political situation, there has been a marked increase, and for
1991 there was an excess of 2.0 million tons handled.

Of the general cargo handled, imports are destined for Djibouti, Ethiopia and
transit elsewhere, and 80 % of the export are in transit, and indicates that
transshipment is the main service provided by the Port of Djibouti.

The amount of fuel oils handled increased to 710,000 tons duri ng the Gulf crisis
in 1990, but this has fallen off to 420,000 ton‘in 1991. The import of fuel oils
for Ethiopia is 20,000 to 30,000 tons arnually and this is on the rise as their
economy stabilizes. Bunkering is decreasing every year, and competition with
other ports for bunkering service is becoming keener by the year.

1-9
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Figure 1-3  Cargo Traffic Trend in Port of Djibouti
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Table 1-2 Ship Calls at Port of Djibouti

Type of Vessel | 1984 | 1985 | 1986 | 1987 | 1988 .| 1989 | 1990 | 1991 | 1992 .
7,210 8368 9,589 9,650 8,352 8,600 10,115] 8,335 7,960
- 267 253 263 226 244 195 270 325|333
Conventional | 1925] 2,1170 2,522| 2,81 2,038 1,677 27311 2,709] 2,651
- 16385 17,333] 17,000 15,077 13,394
- 26 30 12 13 "5
Multipurpose : g 426 520 204 - 196]. 67
' 14,570] 11,836] 11,596 14,657| 11,550| 12,656 12,323| 10,883] 11,753
_ 100 - 128|136 108 131 122 133 17t] - 248
Coniainer 1457 1,515 1,577] 1,583 1,513] 1,544] 1,639 1861 2915
8,714 8,750 8,383} 10,544 10,300] 9,000] 11,544} 14,092| 13,139
_ 63 72 81 68 70| . 86 79 130 76
Ro-Ro 549 630 679 717 7211 714 912 1,832 999
' 16,500 14,214] 14,900 21,923 16,000; 23,000 22,125 30,000( 0
o 16 14 10 13 1 | 8 Rk 0
Bulk Carrier 264 199 149 - 285 16 23 177 0 .0
© 8,605 13,469] 10,377 11,654] 19944] 19,791] 23,944| 22,306 16,686
1240 81 6 78 89 86 108 98 18
Oil Tanker | 1,067 1,001 716 909 1,775 1,702[  2,586{ 2,186 1,302
' 5,500 32000 8250 6357 6486 7,364 3,000 8,762 8,591
o 6| 5 8 14 37 11 18 42 38
Butane Carrier { .- 33]. 16 66 89 240 81 54 368 326
15,364] 18,5001 7.250| 19,500 16.250{ 13,400 9,091 7,625 7,981
_ 8 10 8 6} 4 5 1| 8 ‘10
Passenger Boat 169 185 58 117 65 61 100 61 80
- o ' 1,222 786 735 794 1,021
45| - 42 34 68 68
Fishing Boat 55 33 25 54 69
4,797| 5385 5,888 4,554{ 4,336] 3,886 4,509 3,129 4369
118 104 125 287 378 175 214] 224 136
Warship 566 560 736]  1,307] 1,639 680 965 701 594
: 19,769 24,857 8,769| 29,143| 24,7141 28,667 29,250| 26,235 25,987
S 13y 4 13 7 3 8 17 il
LASH 257 348 114 204 173 86 234 446 286
405 386| 1,017 595 - 455 485 SHY 455 464
37 44 58 121 88 103 100 44 30
_Coastal Ship - 15 17 59 12 40 50 50 20 14
1,143 1,247 1,050 669 2,699 1,868 1403 1,701} 2,291
133 97 121 133 93 91 72 67 90
Others 152 121 127] . 89 251 170 101 114 206
17,531| 12,842| 24,127 11,391 '
: 49 76| . 63| 69|
Anchorage 859 976 1,520 786 . : L
7.805| 8.658] 8,715 7,380 7,380 7,797 9,164| 8,757 8.467
. 937 898 955 1,130 1,213 9500 1,067] 1,208} 1,123
Total 73131 7,7750 0 8,323] 8339 8952 74071 9,778[ 10,5781 9,508
‘Note: Upper  : Average GT
- .Middle . : Number of Ship Calls

Lower

Source:  Annual Siatistics of PAID

1 - 11
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Table 1-3  Cargo Handling Volume at Port of Djibouti

{Unif: 1,000 metric tons)

Cargo Type 1975 | 1980 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992
General Cargo 4493 39631 6099 622.1] 72380 6189 463.4] 714.8] 1,624.2) 1,164.2
(Incoming Total)} 247.5] 281.8] 4715 463.2] 4698 4456 3235 as8al 9517 767.7
to Djibouti 89.1| 1702 232.7] 230.1] 2081] 258.6] 192.8] 2109 378.6 3388
to Ethiopia 1251 683 1742 1363 860 1092 515 697 2385 1281
o Somalia 07 - 17.) 144 11.8]  463] 178 80 55| 106 534
Transshipment | 32.6] 2480 487 839 1288 s8] 704l 1717 32006 2454
Dhow ' 4 14l 18] 1a 06 13 L1 06 14 20
(Outgoing Total)l 2017 114.5) 1384) 1589 2540/ 1733 1396 2564 6725 3965
Djibouticxport | 8.6 © 5.8 121 2200 224 225 272] 344] 479 1.4
Ethiopiaexport | 155.0( 348 3720 2000 496 419 208 264] 303 113
Somalia export 03 0.1 40 4 02l o3l os 04 07 02
Transshipment 378 403 s03] 698l 1320 sl s 1549 5384 3267
Dhow 4 335 388 381 498 529  39.6 405 552 566
Qil Products 7169| 855.6 448.9] 372.4| 4730 4601 378.1] - 7160] 4384 4949
* Jmport 460.8] 5142] 308.1] 28570 3327 32400 2915 4306 3243 3687
" Re-export { 208 396 19f 0 99 72 218 1947 sast 512
Bunkering 256.1 3209 ‘101.2]  84.8 1304 12891 651 817 596, 750
Waicr Supply 170.8] 130.8 34.1 86.6] 115.6 151.6 72.21 854 . 90.1 - 82.7
TOTAL 1,336.9] 1,382.7] 1,142.9] 1,081.1] 1,312.4} 1,230.6] 913.4] 1,5162] 2,152.7) 1,517.2

Source: Annual Siatistics of PAID

.Table 1-4 Incoming Cargo Volume by Commodity (1992)

Unit: 1,000 metric Lons)

Commodity to Djibouti | 10 Somalia | to Ethiopia | Transship't Total

© Agricutural Products 96.8 0.1 700 132.6 310.5
FoodstufffBeverage 113.0 412 248 332 212.3
Oit Products 58 - 0.0 0.3 8.2 14.4
Mineral Products 46.4 0.2 0.8 4.2 514
Timber/Hides/Paper/Textilc 260 0.9 9.1 13.7 49.7
Metallic Products 8.3 0.2 3.1 5.6 17.3
Elecirical/Machinery Equipment 77 0.1. 3.2 113 22.3
Transport Equipment 4.0 0.0 0‘.5. 23 6.8
Chemical Products 19.5 0.6 t?.? 5.5 48.3
Others 4 0.1 2.5 18.8 12.8
Total 3388 | 534 128.1 2454 | 765.7

Source: Annual Statistics of PAID
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Table 1-3 Container Traffic at Container Terminal
(Unit: TEU)

“Trafic Yearl 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 1992
Incoming 6,980 10,737 11,654 | 13,096 | 11,202 19,356 | . 43,607 | 28,134
Import 5516 | 6205 | 7473 | 92491 8307 | 911 | 14474 | 16080
‘Transshipment 1,349 | 4124 | 3341 | 2906 | 2,025 | 7,887 | 22,031 | 8841
Empty Container | 115 408 840 941 780 | 2358 | 7,062 | 3213
Outgoing 6300 | 6500 | 7.257 | 10281 | 11,512 | 16751 | 41,143 | 30,077
Export 1072 | 508 622.] 593 86 |  812] 1337 1192
Transshipment nfa n/a nfa nfa : 2,103 6,760 | 22,162 | 10,223
 Emply Container | 5228 | 5992 | 6,635 | 9688 | 8583 | 9.179 | 17.644 | 18,662
Total 13280 | 17237 | 18911 | 23377 | 22,714 | 36,107 | 84,810 | 58,221

Source: Annual Statistics of PAID

1.4 Qutline of the Related Development Plans

-1.4.1 National Socio-econonyic Deiw:fopmé:nt Plan

The Laws for Socio-Economic Development (guidance law for socio-economy) were

established in 1982. The following 5 itcrhs_ are established for development:

1) Development of the country as an international maritime related city

2)  Against poverty in the country

3)  Improvements to become self-sufficient in foods

4)  Industrialization

5}  Reduction of the dependency on the energy

Based on the above policy, the 1984/89 National Socio-Economic Plan was
established, and the Second Socio-Economic Guidance Law for 199072000 was
established in February 1991, In May 1992, the Planning Department of the Prime

Minister's Office set up the Second Socio-Economic Development Plan for the
1991/1995. In'this Plan, the Reform Plan for Port and Maritime Affairs for 1991/1995
is described with the following objectives:

1)  Utilization of human resources

2)  Promotion of private sector for port and maritime sector

3)  Environmental protection

4)  Economic improvement par port and maritime activities

1-13




1.4.2  Port Related Development Projects

In the port sector, several projects were carried out with technical and economic

assistance from foreign countries. Major donor countries are France, Italy, Kuwait and

Saudi Arabia.

The coopéraﬁon style of these countries are characterized as follows:

France:

Italy: '

Kuwait:

Until March, 1993, there was always a French engineer in PAID
dispatched by the French Government, as a part of technical
assistancf; program. But since the date abové, this program has
been suspended. The Master Planning of the Port was also
prepared with French assistance. '

Actually, Italy assists the dévclopmént" of the Port such as an
extension project of Quay No. 14 and Open Yard No. 15 on
credit basis.

Kuwait associated with Saudi Arabia has financed a two phase
development project. . First one was the development of
container terminal which started operations in 1985. The
Second Port Development consists of six packages: 1)
rehabilitation of sheds/workshop; 2) procurement of cargo
handling and maintenance _cquipm_exit; 3) construction of
workshop and CFS; 4) lighting systcm of th_e container yard and
extension of Free Trade _ZOI'IE-:;.S) Extension of container yard;
and 6) rehabilitation of Berth No. 10.

Fo]iowing'the second port development project which is neaﬂy‘ completed, the third

port development project is to be implemented based on the Master Plan formulated in
early 1993. The loan agreement has been made with the KFAED and the SFD and the
details of the project are as follows (See also Fig. 1-4):

1-14



Allocated

Wortk Itein Amount KD

I Civil works for new pavement and rehabilitation of existing
pavement for container yalds including electrical, lighting, water 1,020,000

and dramage

2 Reclamation work of additional land to container yard ]80,0_00
3 Roads from new port entrance to container terminal 440,000 .
4 Rail network inside containér terminal with connection to port 545,000

network and main line

5 Container terminal administration bljlldxng and building No. 1 of 385,000

port administration building

6  Technical assistance for training 135,000

7  Engineering services for final design, tender documents, 205 000
evaluation of tenders and supenﬂsmn of works ’

8 Contmgency 300,000
Total

3,300,00C

In January 1993, a new Master Plan Study for the Port of Djibouti was completed as

" shown in Fig. 1-5, and based on this Master Plan, some particular development

projects are under 1mplementat10n and to be implemented. The major undcr—gomg

‘projects of port related infrastructures are described as follows:

1) - New Open Yard 15:

2) New Quay No. 15:

3) Rehabilitation of Berth No. 10:

This project consists of Pavement of Open
Yard (surface area: approx. 73,000 sq. m),
Drainage System and Lighting System. The
cost of the project is approximately 1.2 billion
Djibouti francs and financed by the Italian
Government as a loan. The works are
scheduled to be completed by November 1994,

This project consists of the construction of a
quay with a Iéngth of 106 m as an extension of
Quay No. 14. The project cost amounts to
approximately 1.5 billion Djibouti francs
donated by the Italian Government, The
Construction work is scheduled to be

: completed by May 1994.

This project is a part of the Second Port
Development Project which consists of six (6)

1-15



packages jointly financed by the Kuwait Fund
for Arab Economic Development (KFAED) and
the Saudi Fund for Development (SFD).

This rehabilitation 'pro‘jec't"is the ast package
ha\{irig two phases of which the first includes
demolition of the ,exis'ting breasting dolphins
and reconstrﬁction of two steel sheet pile
cellular cofferdam (sé—Called "gabion") type
breasting dolphins with rubber fenders and
bollards. o |

The structural type of dolphins was initially
designed as steel pile supported type, but the
gabion type was fin'aily adopted for breasting
dolphins, The reasons for change of the
structural type were: 1) convértibility of the oil-
berth to a mlliti-purpose quay by means of a
continuous quaywall based on the future
~development strategy of PAID_; 2)
reinforcement of revetment stability of the Jetée
du Large damaged by earthquakes; and 3)
_lower construction cost.

The rehabilitated berth will allow oil tankers of
55,0{)0 DWT class to berth. This project
(Phase 1) amounts to 357 million Djibouti
francs. It is anticipated to be completed on
April 1994. |

As for the second phase, the construtt_idn of
continuous steel sheet pile quaywall between
the breasting dolphins'reconstructed in the first
phase including deepening of water depth in
front of quay will be implemented, However,
the implementation schedule for the second
phaée is not fixed yet due to the lack of funds.
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CHAPTER 2~ PRESENT SITUATION OF THE OIL-BERTHS IN'PORT OF DJIBOUTI

2.1

General

In order to collect daté' and in‘foﬁﬁati_on on socio-economic and natural conditions as
well as structural status of the existing facilities of Oil-Berth Nos. 11 and 12 of the
Port of Djibouti', the Stu_dy Team.conducted a series of site invcst_igations in Djibouti
from August 24 {o chdber 17, 1993 and from January 15 to 25, 1994,

As for the site investigations on natural conditions, the soil investigation and the

hytﬁographic survey were conducted.

The hydrographic survey was conducted in front of .the Oil-Berth Nos. 10, 11 and 12
covering an area Qf 16 ha (2G0 m by 800 m) from S'eptem'ber 18 1027, 1993.

“The soil investigation was started on October 6, 1993 by lising a cone penctrometer 1o

clarify soil characteristics at the Sit¢ and ten (10) points were tested completely on
October 30, 1993.

Réga'rding the survey on the existi’ng. facilities, a series of inspections were conducted
on not only the superstructures but the sub-structures by using diviﬁg experts from
September 18 to 21, 1993, Structural diagnosis is described in this Chaptei‘ based on
the results of the site inspections.
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2.2

2.2.1

Natural Conditions -

Meteorological Conditions

A continuous climate observation has becn kept by the Meteorologie Nationale, the

Government of Djibouti at one intand location, Serpent, 1 km away from the Port of

" Djibouti.

In Djibouti, the average temperature is approximately 30 degrees centigrade throughout
the year, and annual precipitation is approximately 150 mm. Consequently, the climate
is generally warm and dry. The prévailing wind blows from the Red Sea side, but the
NW wind, the so-calied Khamsin, prevails in Junc to Angust when the monthly highest
temperature climbs up to 40 degrees centigrade.  In these mohth’s, there is no

precipitation and it is unbearably hot.

Annual precipitation varies very widely by the year, such as 692 mm in 1989 or -
556 mm in 1967 as the maximum, while 9 mm in 1980 or 22 mm in 1965 is the

minmurn.

The statistics show in Djibouti, it rains in the months of October and November, and
February to April, but the monthly precipitation varies widely by year as there was no
precipitation at all in these months, while there was heavy rains of over 500 mm in

another year.

The monthly maximum wind velocity is generally 10 to 15 m/sec which is not so
strong except for the period of Khamsin season. Even in the period of Khamsin
season, it is 10 to 20 m/sec except for abnormal years. '

General meteorological information, obtained from "RED SEA AND GULF OF ADEN
PILOT, 1980 (REVISED 1987)", Meteo and ISERST are shown in Fig. 2-1t0 2-4.
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Legend ) :
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Fig. 2-3 Windrose in Djibouti (1984)
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Fig. 2-4 Windrose in Djibouti (1971 ~ 1990)



2.2.2 Oceanographic Conditions

8y

Waves

Wave observation data are not available from PAID, and consequently, the Study
Team has conducted the wave hindcasting, based on the wind information
observed in Djibouti.

In the process of wave hindcasting, the cstimated values were cbmputed by
means of SMB Method applyi'ng the effective fetch for irregular shoreline in six
wind directions f_rorh NNE to W which might gro_w higher in wave height at Qil
Berth Nos. 11 and 12. Wind blow duration in those si.x wind directions were

judgéd from the local wind data records.

The waves of 30—yéar probability and of 5()-year prdbabiiity were computed
through a statistical method, apbl_ying the Weible & Gumbel's distribution

function. -

“The wind data available in the wave hindcasting are obtaincd from the 20 year
period from 1971 to 1990.

The results of wave hindcasting are shown in Table 2-1.

Table 2-1 Hindcast Wave Height

. Recurrence Period (year)
Directions 30 50
ng e Signiﬁcaﬁmt Significant | Significant Significapt
Wave Height | Wave Period | Wave Height | Wave Period
His (1m) T (s) - Hip (m) - Tip (8)
NNE 15 4.2 6 | 43
N | 16 4.2 1.6 4.2
NNW 1.6 4.1 1.7 4.2
NW 18 | 47 | 19 4.9
WNW o
W 1.8 - 4.7 1.9 48 ]




()

3

Tide

The tide was observed at thirty minute intervals at Berth No. 12 while '
hydrographic survey was conducted by the Study Team.

Table 2-2 shows levels to be applie‘d in the planning of the présént iJroj'ect,

‘which were determined after comparing the four kinds of tidal_ data as foliows:

1)  Tide observed by the Study Team in the present field survey;

2) Data shown in ADMIRALTY TIDE TABLES, volume2 1993
ATLANTIC AND INDIAN OCEANS INCLUDING TIDAL STREAM
TABLE, published by the HYDROGRAPHER OF THE NAVY;

3)  The information shown in the marine chart;

4)  The tide observation recbrdec_l by an automatic tide gauge of ISERST
installed at Quay No. 3 (in September 1993).

Table 22 . Tide Level

Height above datum of soundings -
Mean High Water _ Mean Law Water
H.W.L. L.W.L. Higher Lower Lower Higher
+2.9m | +02m | ¥24m | +22m | +1.0m | +1.8m
H.W.L,; Mean Springs High Water Level
LWL Mean Springs Low Water Level

Current

No long-term reliable data are available from the port-related organizations as to
the tide currents in the study area. Only information obtained was that obtained
by hearing at Harbor Master's Office that the maximum current velocity might be

around 1 knot.

Also, "Quay No. 14, Berth No. 10 & Ancillary Facilities Preliminary Design
Report by BCEOM, January 1986" describes that the currents in the Gulf of
Tadjoura are relatively weak, with a speed of about 1 knot, flowing in the
opposite direction from the tide, with a western flood and an eastern ebb current.



In order to obtain the actual tide current patterns in the study area, a current
survey was conducted on 2nd October, 1993, just two days atter a full moon at
the sea in front of Berth No. 10, using a tloater.

The results of the current observation are shown in Fig. 2-5.
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Fig. 2-5 - Result of Current Observation



2.2.3 Topography and Hydrography
(1)  BExisting Topographic/Hydrographic Survey Maps

The port hydrographic survey results are shown in Appendik Figs. A-3-1 10 A-
3-3 for reference. ' '

(2)  Hydrographic Survey conducied by the Study Team

The topographic survey was conducted with a transit and a level. A total of 33
reference points were set with paint marking and pins at 25 m intervals on the
existing concrete parapet wall along Berth Nos. 10, 11 and 12.

The bench mark B.M.3B of IGN was used as survey reference point.

The elevation of B.M.3B (D.L. + 3.689) was verified by using the
aforementioned tidal observation data. The relation between B.M.3B and
relevant tidal data are summarized below:

BM.3B +3.689

CHWL. +2.9

1,918

_MHHW +2.4
_MIHW +2.2

MHLW +1.8  ]1GN  +0.00

MLLW +1.0

1770

_Lwl., +Q.2
_0L. £00

Fig. 2-6 Survey Datum

The hydrographic survey was.condu(_:ted by using an echQ sounder equipped on
the survey boat and, being guided by transits and marker buoys, at an interval of
25 m within an area of 800 m by 200 m.

The Hydrograph.ic Survey Map is shown in Fig. 2-7.
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2.2.4 Geologl(,al and So11 Conditions

ay

Geologlcal and Geophysncwl Characteristics of D_jlbOllll

Geological history of Djibouti is described as follows (refer to Fig. 2- 8):

D

2)

3)

4)

5)

6)

Cracked basalt (+25 Ma: over 25 million years) is placed on Mesozoic

-formation, the base rock (Jurassic limestone and Cretaceous Ali Sabieh

sandstone);

Rhyohte is distributed on the gastern edﬂe of Ali Sabieh "horst" (between
19 and 25 Ma)

AnOtflcr rhyolité ndrhed Mablas (9.5 to 14 Ma) is distributed on the

westem edge of Ali Sabich- horat and along the Gulf of Tadjoura up to

' Doumera

One thick Serics of basalt is distributed between 9 and 4 Ma, and covers

- over Mablas rh yolite_ partially;

:Stratmd series between 4 and 1 Ma, mostly composed. crackmg basalt is

placed. This unit occupies two third of Afar depression;

The more recént volcanic appearance occupies along the axial valley. Ttis
considered as the incipient ocean crust (-1 Ma).

2. 10
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1. Formation of Recent Deposits
3. Initial Basalt Series

5. Dalha Basalt

7. Ancient Basalt (+ 25 Ma)

Figure 2-8

2. Axial Series (- 1 Ma)
4. Stratoid Series

6. Mablas Rhyolite

8. Mesozoic Formation

Simplified Géological Map of Djibouti
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) Seismic Requirements of Djibouti

Djibouti is located on the

boundary of plate
tectonics linking the
African and Arabian
Peninsulas in the triple
junction of three rifts,
namcly two ocean ridges,
~ the Red Sea and the Guif
of Aden, and the
continental cast African
“valley, i.e. Ethiopian rift

_ _ e
as shown in Fig. 2-9. / X

the Imlian Ocean

Figure 2-9  Cross Area of Three Rifts

Most earthquakes occur along these boundaries, and Djibouti encountered
several earthquakes in the pasi as shown in Figs. 2-10 and 11,

The earthquake which severely damaged Djibouti city was the one that occurred
in Aprii 1973 with a magnitude of 5.5. This earthquake caused several damages
to the Port of Djibouti such. as cracks in pavement, ruptures on embankments and
damages on port office building:

Disastrous earthquakes in Djibouti are of the epicentral type engendering along
the axis of the Gulf of Tadjoura at a shallow depth of 3 to 10 km.

As shown in Table 2-3, almost all earthquakes were observed with a magnitude
of less than six (6) degrees. However, due to short distances between the
Djibouti City and epicenters, relatively high intensities were recorded.

"Tsunami”, seismic swell, has never been _obserVed in Djibouti due to the
shallow and small watér surface area of the Gulf of Tadjoura.

2-12



7
ETHIONIE ,/

Source : Brief Report on the Seis:'nicity of Djibouti by Ahmed Omar

ISERST, August 22,1993

Figure 2-10  Distribution Map of Epicenters (1974-1980)
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Table 2-3

* .

reckoned by the JICA Siudy Team

2. 14

List of Earthquakes Recorded in Djibouti
: Distance Intensity IMA* Max.* | Scismic CoelTicient*

Datc Magnitude " from Mercalli lménsity Accéicmlion cquivalent

B Djibouti (Km)}{ “in Djibouti | cquivalent | (m fsccd) K Ke.ave.
1899/2 5.6 50 7 4 25 - 801010 - 0.14] 0.12
1899/11| 3.7 40 4 2 3 - 81005 - 007] 0.06
1906/1 4.3 40 5 2 3 - 30005 - 007! 0.06
1907/1 5.0 50 6 3 § - 25|007 - 0.10| 0.08
1907710 3.7 50 4 2 3 - 81005 - 0.07] 0.06
190972 3.7 50 4 2 3 - 81005 - 007 0.06
1910/8 3.7, 50 4 2 3 - % 1005.- 007 006
1912/5 5.6 50 7 4 2s. - 801010 - 0.14] 0.12
19128 | 5.6 40 7 4 25 - 8000.10 - 0.14] 012
1926/10] 5.5 90 6 3 8 - 25007 - 0.10| 0.08
1929/1 6.0 60 7 4 25 - 80010 - 0.14] 0.12
193/10| 5.6 70 7 4 25 - 80/0.10 - 0.14] 0.12
19322 | - 50 80 s 2 3 - 0.05 - 0.07] 0.06
1983 | 45 80 4 2 3 - 81005 - 007] 006
19413 5.5 130 5 2 3 - 8005 - 0.07] 0.06
194510 5.6 40 7 4 25 - 8000 - 0.14] 012
1949/6 5.5 80 6 3 8 - 25]0.07 - 0.10| 0.08
1953/11]. 4.4 70 5 2 3 . 81005 - 007] 006
1957/4 5.0 60 5 2 3 - 8 (005 - 007] 0.06
1958/5 5.5 120 5 2 3 - 81005 - 007 0.06
1960/1 5.0 80 5 2 13 . 8005 - 007] 006
19613 | 60 60 7 4 125 - 800010 - 014] 012
1963/10] 5.3 80 6 3 8 - 251007 - 010 008
1965/7 4.5 130 3 i I - 31003 - 005| 004
19693 | 64 220 2 3 81005 - 007] 006
1973/4 5.5 35 7 4 25 - 80]0.10 - 0.14] 0.12
1978/11] 53 80

19839 | 4.5 20

19839 | . 42 20

1985/4 43 40

1989/8 6.3 175

19923 | 5.0 35

" Source: Bricf chort. on the Seismicity of Djibouti by Ahmed Omar, ISERST, August 22, 1993




(3)

Review of Previous Soil Investigations

In the port area, there have been several soil invest:igz!.tiohs conducted since the
French colonial era as shown in Fig 2-12. Ambng'these our concerns are
those adjd(,ent to Berth Nos. 11 and 12, probably No. 10. Hcre the soil
chatacteristics on Berth No. 10 area are reviewed below. As for those on Oil-
Berth Nos. 11 and 12, we will discuss these later based on the results of the
cone penetration test conducted by the Study Team. '

Qil-Berth No. 10 area

The three (3) bormgs were carried out in 1985 as -shown in Fig. 2 13.

According to the report prepared by Mécasol, the geologtcai formation of the
seabed can be classified into rou,g,hly four typlcdl layers: the upper layer has
approxlmdtely 2 m thick on average conmstmgs of loose fine sand the second one
consists of brownish-red clay; the third one has approximately 3.5 m' thick on
average consisting of madmpomc sand (sand attendmg the clips of madrepore);
and the last one is found at the level deeper than -21 m, consisting of brown
clay, greenish clay a'nd'ycllowish clay. o .

The soil characteristics of edch layer are described in the above report as follows:

Loose Sand
Cohesion :Cd =0 t/m?

Angle of Internal Friction : 9d = 28°

Brownish-red Clay

Sand content - less than 10 % smaller than 50 micron

Clay content : about 50-% of elements smaller than 5 micron

and 30 % of elements smaller than 1 micron:

Atterberg Limits . 638% <LL<688% Ave. LL= 65.9 %

337 % <Ip<402% : Ave. Ip=37.5%
- Cohesion ' : Cd =3 ¢/fm?

7 Angle of Internal Friction : ' : Bd=29"°
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Madi‘epbric Sand (tést results obtai;leci from Fontﬁineble&u Mole) |
Unit Weight :y= 1 6 tf.:/m3
Triaxial tést (non—saturaie_d sample):
Cuu = 15 tf/ﬁxz, Pd=32"
For design, the following values are adopted:

C = 0 th/m?, B=32°

1 L\QBE’) 20935) 3 0985 o
'// 43 in |/ 41 @ !Fonlaineblw whar! 0103 m

| Peak ¢! exislenl what! - |
1

I o dbm

L] LF 83(1985)

LEGEND
Loose 1iné's§nd
Brown'ismred clay

23 Chalky cla
.+ :con[’ain;n’é small .madrepores

Madreporic sand

] Chay .
n\ ;de):lse various ¢olor

§ Sampling
C4 s ‘/m‘_
f’d ; degree

Figure 2-13  Soil Profile at Berth No. 10
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Berth No. 9 (Fontainebleatl Mbdle)

On Berth No. 9 located at the edge of the Jetée du Large, the Standard
Penetration Test (SPT) was carried out in 1974 as shown in Fig. 2-14. The

results of SPT show N-values in each layer are relatively high.

Ak by [ . Ly
18 [ . 1 o
20T ,’k\&a" a2 U .
. ) om | o #3aA J__ 22.m o
m 1 R Y
—e Hovore H-volue - vale [T H-vole
E S n ¥ X [ o2 .
—5
L
— 0 aF
L
o
¥
1]
J— T3 7 d
&)
¥
—_— b
b
Ca
—_—
S
al &)
\\91 7’\\9‘1
- 0om -
e Rovlle - Nahle ‘-'"-Ig H Berth
3  Eanl ) Fontaingbley
wvﬁ
——-0
> o
1
e 3
15 2. N .
2 8
® ., L3
—-20
m
g L%
—-25
—-30
LEGEND

U5 z e F) N 1

1 Hyd, | 2.5end, Clayish 12nd or Sandy clay. 3.Cray. 4 clayish sand or s4ndy cloy.

S Madieperegcontiining ciay or sendy, & Clay. 7 Sampring

Cy: %. fu:degree

Figure 2-14 Results of SPT at Berth No. 9 (1974)
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C))

Results of Cone Penetration Test Conducted by the Study Team’

. Ten dynamic cone penetration tests were carried out in the locations along Oil-

B_ei'th Nos. 11 & 12 as indicated in Fig. 2215 in order to deterimine structural
type of berths to be rehabilitated or reconstructed. The tests were performed by
the LBTP (Laboratoire du Bétiment ct des Travaux Publics) under supervision of
the Study Team.

Brief description of the tests are summarized below and the results are attached in
Appendix A-4.

n Location : as shown in Fig. 2-15

2) ‘TestMachine  : Automatic Rafn'Sounding Machine
3) TestPeriod : October 3 to 30, 1993
'4)  Test Number 10 locanonq ‘

5) Penetration Depth applox 20 m from the seabed

Based on the test results combined with thc review of the previous studies, it is
analyzed that:

Qil-Berth No. 11 Area

The soil proﬁle can be drawn up as shown in Figs. 2-16 and 17. This figure
shows that the soil strata are mostly flat. Nevertheless no sampling of soil have
been taken at this time, the geological formation of the area are classified into the

four typical layers as follows:
I)' Alternation of Sand & Clay

The upper layer has a thickness of 4 m to 6 m and consists of sludge,
sand and sandy clay;

2)  Sandy & Gravely Madrepore

This layer is located between -15 to -20 m-with & thickness of Zwo4m
and it consists of madreporic sand and m’adreporic gravel mixed with
chips of shell. It has a Nd-value ranging from 10 to 20;

3y Clay

The third one has a thickness of 8 m.on aver age consisting of reddish clay
and glccn grayish clay and this layel appears at the elevation of -18 m
deeper. It is mostly compact having an Nd-value of 20 to 50;

2-19



4)

Sar‘idy Clay & Clziyish Sand

The deepest layer found at more than -25 m consists of sandy clay or
clayish sand. It contains chips of shell and coral, mostly compact or

dense. At some test points, Nd-value has been obtained of more than 50

and this layer could be the foundation for pile foundations.

Qil-Berih No. 12 Area

In the same manner, based on the previous study described in the previous

scc’tibn,' the soil profile can be drawn ul'j as shown in Figs. 2-18 to 20. The

~ geological formation of the area is described as follows:

1y

2)

3)

4)

Alternation of Sand & Clay

The upper layer is al.ternation of silty sand and grayish sahdy clay with
chips of basaltic stone, madrepore and shell. It is assumed that the soil
profile shown in Figs. 2-18 to 20 was drawn up based on the soil
investigation made in 1960 when the dredging was not performed. So,
the upper part of this layer is no longer existing at present time.

Madrepore

| The. second layer appearing at -13 m is approximately 3 m in thick, and

consists of madrepore and madreporic conglomerate. It contains chips of
shell. This layer has an Nd-value over 10, but some points are more than
50. |

Madrepore (tender & clayish)

The third layer consists of madrepore tender and clayish having an N-d
valae of 10. Its thickness is approximately 7 to 8 m and contains chips of

'sihell.

Madrepore (mostly tender)

The last layer is found at level -22 m or more, and it is mostly tender
except for some places compact where Nd-value reaches at over 20.
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2.3 Present Condition of the Oil-Berth Facilities

2.3.1 Structure of Berths

b

2

(3

General

Berth Nos. 11 and 12 were constructed approximately 30 years ago at the
northwestern end of the Djibouti Port. As shown in:Fig.-Z-Zi and 2-22, each
berth has a platform in the center and dolphins at both sides. The structure of the
platforms and dolphins are of a pile foundation, each dolphin being supported by
a steel stay and two anch'Qr's' at one end fixed to the onshore to resist mooring
forces and berthing impact of‘_s_hi'p’s:. ‘Since these platforms and dolphins have

- been severely damaged by the recurrent earthqua_kes and bumping accidents with

ships, they have severely déterio’rated. In view of this situation, it is quite likely
that grave accidents due to the deficiencies can not be avoided, if no appropriate
action is taken immediately to improve the structures.

Purpose of Investigation

The purpose of the investigation is to inspect the extent of deterioration of the
existing platforms and dolphins at Berth Nos. 11 and 12, and to ascertain
whether the present system can be economically and reliably used by
rehabilitating the obsolete facilities or to be completely replaced by a new system.
The scope and methods for the investigation are as follows:

Scope and Methods of Investigation
1) Scope of Work

The'scope and the locations of the investigation are shown in Table 2-4
and Fig. 2-21 and 2-22,
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