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PREFACE

Al the request of the Government of the Republic of Indonesia, the Government of
fapan decided to conduct a survey on the development of Semarang Poil, by the Japan
International Cooperation Agency (JICA).

The Agency dispatched in August 1977 a susvey team headed by Mr. Kazuhiro
Koshito, Director of the Overseas Coastal Arca Development Instifute of Japan and
conducted a ficld sunvey, including the soil sludy, with the cooperation of the Government
and organizations concerned of Indonesia.

After completion of a field sunvey, the supvey team analysed and évaluated the findings
and dala oblained, discussed matters including consinuction cost with concerned Indonesian

officials and have completed the present deport for submission (o the Indonesian
Government.

1 hope that the present report will contnibute through the development of the
Semarang Port Development Project and promote in Indonesia’s economic development and
Lo the closer Mmendly relations belween Indonesia and Japan.

I would like to expiess my heartfelt appreciation (o the Government and the people
concerned of Indonesia for their cooperation extended to the susvey team.

June , 19718

Y .

Shinsaku Hogen
Presideat
Japan International Cooperation Agency
Tokyo, Japan
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STUDY ORGANIZATION

The Japan Enternatioral Cooperation Agency (JICA), official agency responsible for
implementation of the technical cooperation programs of the Govermment of Japan, ofgan-
ized a Semarang Porl Feasibility Study Team of the following meémbership in order to ar-
range a Master Plan of Port Development and has seat this team for on-site studies in Sep-
tember, 1977,

Member list of Japancse Feasibilily Study Team:

Kazuhiro KOSHIRO
Director, Planning {Team leader)
The Overseas Coastal Area Development Inslitule of Japan (OCDI)

Yasuo OKADA
Depuly Director, Engineering
The Overseas Coastal Area Develepment Inslitute of Japan (OCDI)

Minoru SOYA
Peputy Director, Planning
The Overseas Coastal Area Development Instilute of Japan (OCBY)

Kazuaki MATSUMOTO
Senior Reseasch Engineer, Soif Division
Port and Hasbour Research Institute, Ministry of Transporl

Ryuji KOl
Sentor Coastal Engineer
The Overseas Coastal Area Development Institute of Japan (OCDI)

Nobuo KAWAMURA
Chiefl Engineer
Pacific Consultants Inlernational

Kohji NAGATA
Manager, Engineering Division
Registered Consulting Engineer
Japan Post Consuliants, LTD.

Minoru TAKASE
Deputy Councilor
Social Developmient Cooperation Dept.
Japan Intemational Cooperation Agency (JICA)
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SUMMARY

I.  Iatroduction

The port of Semarang is situated nearly al the center of the Java Sea coast of the Java
Istand and is one of the lypical poris in the Province of Central Java. The port has the larg-
est city in Central Fava or the city of Semarang in the background and is linked closely to
the other Java Sea coastal cilies as well as intand cities by way of road and railway networks.
Thus, it is developing its slatus and function steadily, marking the cargo handling as high as
570,000 tons for foreign trade and 240,000 tons for domestic (rade or total 810,000 tons
excepl the oils of PERTAMINA in 1976.

The port has a wharl of 5.5m water depth presestly, but the access channel is of a
' v.ater depth of only 4m or less because of the tittoral diift cassied on the longshore current.
As the result, medium and greater size vessels are unable to enter the port directly and are
thus bound to rely on the oftshore ¢argo toading and unloading, this presenting a big prob-
fem to be resolved urgently for the poil.

I, Basic Con.ceplion of Snﬁa:ang Pord Developménl
1. Charsactesistics of Porl to be Developed

"Fhe port to be developed at this time in Central Java should have pord characteristics
necessary to a base for citizen’s economic aclivities, in the process of selecting optimum
policy for its improvemeal, since a port equipped with foundation for transpostation and
pioduclion combined is indispensable for the regional development of the area being con-
sidered.

2. Location of Port to be Developed

As a tesult of assessmenlt in view of natural conditions, social-economic conditions and
the pattemn of forgign trade, the following conclusion wilt be derived.

(1) For promoling economic developaient in Ceniral Java and for assunng harmonized
. progress of whole Indonesia, a foreign trade port with proper seale and functions must
be provided fof improvement in an earfiest possible time in Central Java.

(2) The foreign _‘t:'gad_e port to be developed now, should be located along the coast of the
Java Sea and it is considered hal necessity to provide another post than existing port
of Cilacap on the coast of the Indian QGcean is 2lmost none.
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(2)
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(6)
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As Lhe sesult of assessment in view 'of natural condition, intand transpost networks and
accumulation of pozl functions and porl properties in Central Java, the site to be
proposed for the port development in Central Java atong the coast of lhe Ia\a Sea is
the port of Semarang. :

This development should be made in an area adjacent to the exns!mg port in ofder to
utilize exlslmg porf facilities as much as pomble

Natural Condition of the Pori of Semarang

Meleorological and Oceanographical Conditions

The pori of Semarang is sifualéd on the alluvial lov\]and foslered by the &marang
River, and West and Fast Banjlr Canals.: o

The East Canal is supposed {0 be the main source of sediment supply dovm {6 the
coast.

The beaches on bath sides of lhe poil are lnc!med ata genlle gradlenl of ene (0 fOUr
hundreds - )

The eoastal sedimen! mainly comprises clay 2nd sand as thick as 50m or more.

The nosthwest monsoon prevails in rainy season, and the southéast monsoon in dry
$€ason. '

The wind direclion near the coast is predominantly affected by diumal change of the
wind direction caused by sea and land breezes rather than seasonat change caused by
monsoon.

Wind velocity and wave height generally reach their maximum value in the aftemoon.

The tide in and around the porl fanges within 80cm, usually divinally of senti-diurally
with tidal ineguality.

In the Java Sea, the ocean current flows in the same dire¢tion as in lhe ‘wind dnrechon
of monsoon. However, a counler curfent may oceur along the coasl.’ '

The significant wave height is est:mated at ?m \mh the pro’babnhly of Oc‘curehce of
once in five years. : : : :



2. Soil Conditions

According to the soil investigations conducted by the Gadjah Mada Universily, P.L.T.U,
and the Japanese Team, it is revealed that the soils in the porl area consist of soft clayey
silt oF silty clay lying between the ground level and the depth of about 25m below L.W.A..
and that this layer is undérlain by medium to stiff clay conlinuing down to the de;Slh of

about 39m below L.\w. L

The vnconfined compressive strength qu of the cohesive soil between the surface and

the depth of about 25m is shown below:

(1) Offshore area
qu ={0.8 + 0.24 Z) tym?
(2) Onﬁhore area

: qu =(l. 2+023Z)lfm

1V. Predictions of Population, GDP and Port Traflic

1. Porf Seivice Area

Z: depth below LWL, -4.0m

Z. depth befow L.W.L. 10.0m

Eslablishmeni of the service area of the porl of Semarang is made through analysis
upon porl arrangement and road and failway nemorks in the istand of Java, and by analysis
of the potentials of the poxts in Central Java.

‘The port service area covers the area of Central Java excluding Kabupaten of Brebes,
Tegal, Cilacap, Banyumas, Parbalingga, Banjarmegara and Kebumen and whole area of DI,

Yogyakarla.

2. Population

(Unit: milfion perscas)

“Region 1973 . 1976 1985 2000
Indonesia 1264 1350 1657 2200
Cehtral Jiva 2260 2359 2161 3589
Yogyakarla 2.55 265 - 302 381

1862 1936 2230 23815

“Senice Afea




GBP L R
{Constant 1973 price)
1923 1976 1985 L2000
_ MP... LP., HP. LP
- Cenlral Java : . S . _ ) N

. 1)- GDP{Biltlion Rp.) : 7069 8137 1,14 1474 6887 - 4066
2)  Per Capita GDP(Rp.) 35,280 34490 63,170 53390 191,900 113,290
Luss (7154) (83.1) (15 (129 (462) (271}

Yégyaka';ié ' a _ _ 8
1) GD?(Bilion Rp.) 99y 1267 136 2015 902 - 4824
2)  Per Capita GDP (Rp.) 38860 47,810 78,150 66,710 236,750 126,610
(Us$) (936) (115) (188) (161) (570) . . (305)

Senvice Area _ _
1) GOP(BilicaRp) . 6243 713 1332 1,97 6019 3,563
2)  PesCapita GDP (Rp) 33,530 37,770 68700 58,160 T 213,800 124450
(Us.$) (508) (91.0) (166} (140) (515)  (300)

Indonesia T g T

1) GDP(Billion Rp.) 6,753 8,216 15,302 42,218
2)  Pes Capita GDP (Rp.) 53,550 61,050 92350 . 191,900

Us3) (129) (49 (13) {462)

Note: LP {Low Pmﬁcuon) is 2 case whére the GDP ol‘(‘enlual Ia\a in and a!'ler 1979 \\ould show
an equal rate of growth to the national mean 708 :

M.P. (High Projection) is a case where Central Java would reatize a higher rate of growth than
the national mean {(7.0%) so that the per capita GDP would dvesiake the rational mean in -

2000.
Port Teaflic
_ . (Unit: 1,000 toas)
1916 1980 1985 2000
_LP. _ HMP___LP. WP LR HP
Foign Trade .- 5696 ° 650 - 690 780 870 1,960 - 3,000
Export 718 100 100 130 130 280 . 330
Impost 4918 550 590 650 740 1,680 2670
Domestic Trade 2385 380 420 740 80 1,950 3360
Quibound 1023 140 150 200 230 710 1,150
Inbound 1362 M0 270 550 6.}0 1270 2,180
Total $O81 1036 1110 1,520 1,730 3940 6360




Y. Long Term Revelopmeit Program

f.  Layout Plan

1)) The most recommendable plan selected from lhe three a!temames “A", “B* and “C”
in the Interim Report will be Master Plan “A”, which is considered to assure well-
- coordinated functional opesations of the post. .

L)) Expecled changes in port operation and shipping technolog:es such as conlaineriza-
) lion aﬁ: conmdered into the scheme. '

2. Whif Plan

- Deep sea general cargo whaif and regional harbour facilities are planned as follows.

Year of 2,000

Desediption Unit Hizh Low Remarks
Projection  Projection
Deep sea genenal cargo whasl Iiposl/Export
Caigo volume 1,0004 3,000 1,960 i f
Numbes of whanes Beqth i7 3 ~10M in depih
Regional hartbour BDomestic Trade
Cargo volume 1,001 3.360 1,980
Length of whasves m 820  Notrequired for Inlerinsular
R ' ' Vessels

3. Censtruction costs and investment schedule -

Construction costs and investmiént schedule are eslimated as follows.

Deseriploa

PLAN A-1 21 Hygh
Profectoa

FLAN A1 atLow
Pecdctica

PLAN A-2 aUiligh
Projection -

PLAN A-2 2t Low
Piojecting

(Unit: US.$1.600)

19862000 {1 ooy Teim) Grand

19781960 Uizeot)  ~ §9BL-19BS (Short Team)
Locat  Foreign focal  Foreign Tou Local  Fordiga
Cuisensy Corpeaxy Cutrzacy Cuereacy Cupency oty

24,230

24220

18,030

12000

R B N — —

§0,HO

£0,240

41430

41430

1,950 30440 $R690  £9.130
S1960 22350 30810 13420

$9.450 32910 §2,210 120,160

53460 10000 459 104,450

41330 65920
21510 49,070
41330 65920

21510 4900

Tolad

Tolad 19182000

102,250 233,340
%590 04910
100,256 286,810

5590 M0,500
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Note.1)

2}

3)

4)

)

The whaif s scale at high and low projection for the Urgent Improvement Peogram are
the same, thus, the investmént costs are equal.

The Urgent and Short Term Development Program at high and tow ﬁéo}éciim' have
been classified as PLAN A-1 and A-2. The Long Term [)-;\elopment ng:am has been
classi ﬁed asPLAN A Only

PLAN A-1 includes the construction of West Bréakwater up to 3 watér depth of -6m,
Notth Breakwater and East groin in the Urgenl tmprovement Program,

PMN A-2 includes the constavction of Lhe West B:eakwatel up 12 wales depih of
-5m in the Usgeat Improvement Program, the remaining pomon of the Wes!t Break-
water, North Breakwater and Fasl groin will be installed during the Shost Tesm Devel-
opmeat Program. oo

An 2an0al rate of 7 pércent was estimated for elevation of the commodity prices.
Thus, the extra rate due to price elevation is §$ peicent in the Usgent Program o1 40
percent in the Short Temi Program, but no extra ralz is considered in the Long Term
Program.

Short Term Development Program

Wharf Flan

Deep sea genéral cadgo wharf and regional harbour facilities are planned s follows.

1950 Year of 1985
Description Unit —— High Low Remarks
Urgent . 7, .. .
Projction” Projeclion -

Deep sea general cargo whaif lmpo;l[Expo:l

Cargovolume 1,000t 690 870 - 780

Number of wharf Beith 3 6 5 - |0m in deplh
"Regional harbour Domestic Trade

Cargo volume 10001 420 850 40

Length of new whasf m - - -

Required existing ' .

wharf kagih m 670 1,550 1,330

Structural Types of Breakwaters and Whar{

West Breakwater

The desizn wave characleristiés fos the proposed West Breakwater are as follows:



Significant wave height H,,,= 20"

Wave period Tyyy = 6.0%°¢
Three aliernative structural types have been proposed for this breakwater (aking into

consideration the sofi soils prevaiting at the site, the necessily of preventing the inflow.
of littoral drift, and other pertinent Factoss.

The altemnatives are tisted below.
a) Stecl sheet pipe pile type
b} Rubble mound sloping type and

. ¢) Combination of coupled steel piles and steel sheet piles.

2)

The structural type in item ¢) above, considered the most economical, has been se-
lected taking account of the commen(s made by the competent indonesian authorities
on the Tnferim Reporl as well as varioﬁs considerations, such as the ease of mainle-
nance and repair alter the completion of the structure, availability of major construc-
tion materials and plant, and Lhe ¢ase of execution.

For the proposed Notth Breakwates, the same structural lype as for the West Break-
waler has been chosen because the design conditions are the same for both structures.

Bast Grein

The design wave characteristics for the head and main sections of thisstructure are as
follows: '

For head section

" Significanl wave height n,,= 1.0M
_\‘_&fare pedod _ Ty = 4.0%¢<
For base section
Significant wave height : H,,,= 03™
Wave period | B Ty = 3~&;ec

For the head section, a L-block lype of structure is propoted which will consist essen-
tially of a rubble mound with bamboo mattresses spread uadesneath, so that this sec-

tion may be easily removed and reused for other purposes in ¢ase of future expansion
of thé port facilities.



)

A simple reinforced concrele pile type (consisting of the piles driven in a single row) is
proposed for the base section of the groin to cope with possible accumulation of sand
drift up to the tevel of +1.0m along the scaward face of the groin, besides meeling the
design wave characteristics mentioned above.

Wharf

For the - 10m whartf, a selieving platform type pier is considered the mos{ appropriale
structural type in the light of the extremely soft soils encountered at the site, and the
necessily of insuring a high degree of reliabifily in the construclion operations.

Comparative analysis has been made of steel pipe piles and prestfessed concrele piles as
the foundation for the propesed relicving platforn type pier. In consequence, the steel
pipe pite has been selecled because of its definite advantages over the prestressed
conciete pile, such as the ease of handling and driving. '

- Main Facilities . " ©

Main facilities in the scheme are shown below.

" 1985

' 1976 1980
Dezeriplion Unit — .‘ Shoil Remarks
Existing Ungent
i Term
Breakwaler ™ 1,830
PLAN A-1 m 4,550 Total 4,550m
PLAN A2 m 1250 3300 - Total4,550m
Includs 2,640m
Whal m 4,610 for sailing vessel
At High m 545 $55  Total 6 besths
Projection
Al low Mmoo 545 370 Tolal 5 berths
Ptojéclion
Dredgng m? 5,020,000 9,170000  Total 14,190,000
Maintenance m?fyear 400,000
dredging
at PLAN A mfyear - - 870000 870,000
al PALN &2 o Jyear 1,140000 870,000



4.  Construction Schedute

Construciion schedule is shown below.

Year : ‘2 3 4 | 5 6 1
thgent Improvement Peogram
Engineering study
Construction work
Shotl Tean Development

Program :

Engineesing study
Consinxtion work

5. Conslruction Cosis

Conslruclion costs for Urgent Improvement and Short Term Development Program ase
shown in the paragraph V-3 of the Sommary.

6. Maintenance Dredging

(1) After the completion of extended West Breakwater (PLAN A-2, in the Urgent Improve-
meil Progsam), the amount of annual dredging required is estimated as 1,140,000 m? .-

{2) After the completion of North Breakwaler and Fast Groin (PLAN A-1, in the Urgent
' Improvement Program), the amount of annual dredging required is estimated as
870,000 m?

Vil. Econemic Analysis
I.  Cost Benefit Analysis

The way of computing costs and benefits is as follows.

() Costs V-
—  Construction costs
—  Maintenance dredging costs
—  QOperation costs and repair and maintenance costs

(2} Benefits

—  Benefit accruing from change of offshor¢ to quayside cargo handling

—  Benefit of handling the cargos via the ports ¢f Tg. Priok and Suzabaya direcily at
the porisof Semarang



&}

(4)

In coniputation of cosls, shadow wage rate is applied and the total amount of sales tax
is deleted from the costs.

Costs and benefit are computed over 30 years of lifetime and benefils after thal are
covered by the residual value of investment.

2. Interaal Rate of Retusn (LR.R.)
Low Projection’ _ Migh Projection
ImprovementfDevelopment PLAN PLAN PLAN PLAN
Program A A-2 Al A2 .
Urgent 106%  150%  107%  15.%
Shoil Termn 10.5% - 11.9% 126% .
Long Term - — §2.8% —
Vill_Financial Analysis
1.  Assumption of the Analysis
(1)} The port of Semarang will be qi)peraied on a self-paying acceunting system.
(2) The invweslment fuads for the porl are covered by the development fund (free of inter-
“est) of the Indonesian Govesnment for 30%, and loans from foretgn countries for the
remaining 7056,
(3) The mainlenance dredging cost in fulure is assumed fo be covered by the revenue of
the Indenesian Govemment.
(4) Compulation of porl revenue is based upon the assumplion that unit port charges in

1985 are raised by 2.0 times average over those in 1976.

As a sesull, revenue and expenditure and financial position of the port of Semarang
will undergo transitions as follows: (High projection, PLAN A:1, Case 1§)

§-10



(Unit: miltionrﬂp.)

1976 1985 2000

Porl 1evenue £69 3690 5,360
Profit after depreciation & interast 67 -190 950
Total assels 3,43 64,123 63,063
Nel cusrent assels 1,066 4,856 4,796
Fixed assels 2471 39,267 59,267
Longtenn toans 35950 15,960
Government development fund 1,632 19,362 19,362
Cperating ratio %) 92 74 75
Retum ont el lixed assels (%) 5 2 4

Table of D.C.F. rale of refusm restricted to revenue and expenditure of the port is as
follows.

High Projestion Low Porjection
PALN A 33% 29%
PLAN A2 34% 30%







CONCLUSION AND. RECOMMENDATION

1. Conclusion

This psoject is intended to construct a forcign trade 3 berth wharf of a water depth of
10m, an access channel of a tenlative water depth of 9m and breakwatess in the Usgent
Improvement Program which is the first phase of the developmient and thus resolve the off-
shore foading and unloading which s an urgent problem for the porl and, al the same lime,
initiate the development of a real foreign trade commercial port, which is to contribute to
the regional development of the sedvice area, according to the second phase Short Term
Development Program.

As discussed in details in the present report, this porl is located at the most idealistic
point in the relationship with its foreland and service area and also from the natural condi-
tions and is considered to be one of the priority projects indispensable for promoting the
regional development of Ceatral Java Province. : :

.. With this project completed, distribution of the commaodities lo the service area _wi“ be
ralionalized, and the Uransporl cost be reduced. Then, the people will have the general
consumplion goods supplied at cheaper price and be able to enjoy belter living. For the
induslres, 3ts effecl is very gieat. Particulasly for the manufacluring industries, the com-

petitive force will increase as the transport ¢ost of materials and products are reduced so
that new industrial locations will be accelerated.

For the port ilself, it is expeciable that its development will have great effects on the
city of Semamag in its background. That is, accompanying the commercial port, thefe will
be promoted the distribution and psocessing indusiries, information industry, sales tiade,
efc. o improve the city funclions and consequently the central management function of the
city of Semarang for the produclive, political and cultural activities in the whole sarvice
area, thus enabling further development of the city of Semarang.

Evaluating thé project from the resull of economic analysis, there was oblained an
internal rate of retusn of 11 to I3 percent -for the Urgent and Short Term Programs,
although it would vary more or less depending on the increasing rale of cargos and the
construclion schedule of bireakwaters. Further, for the Long Term Development Program,
an internal rate of return of 13 peicent or more is obtainable so thal il may be said thal the
ptessat project is a fairly well feasible project.

Further, accosding to the result of financial analysis, it is unavoidable lo raise the port
dues during the investment period to cope with the increasing expenditure, bul the D.C.F.
internal rate of retum is more than about 3 petvent for the Usgent Impiovement Program



and Short Term Development Progran. ‘Moreover, when the épération ralio and retum on
nel fixed assets are taken, they fum favorable from the year of 1986 when the depreciation
begins to decrease. Thus, in any case, linancial viabitity is observed.

il. Recommmendation
1. Induceiment and Lo¢ation of Coasfal Industsies

“In this feporl, the development of the porl 6f Semarang has been examined along the
difection toward a commercial post contributing mainly 6 the regional development of the
service area. Bul, as pointed out seileratedly in this reporl, it is considercd (o be desircable
for msunng the effect of the project and acceleraling the economic de\elopment of the
sérvice aréa to mduce and locale the coastal industries around the port. -

No6w that the existing industrial developmeint aréas of the vicinities of both cities of
Jakaria and Surabaya have already been overcrowded redently, the peripheral area of the
city of Scmarang blessed with land, labour force and markel will be an attractive new wosld
for the enterprisés. Consfruc¢tion of an industrsial ¢state is already included in PELITA 1),
and it is a precisely pertinent conceplion, and it is urgently desired 10 carvy out the indus-
trial estate project positively and concurrently with the port development. I such case,
there may be considered, as the induskries adapled for ‘Coaslal location, the weight industsies
of which a costdown is expeélable by marine transporiation and Irade dependent indusirics
relying on the overseas for acquisition of malerials and sales of producis.. However, for
determination of specific kinds and scales of such industries, it is required to add a more
ditaited examination. - - L ;

2. Rééomendations of Impioving the System

(1) There are some poinls requiring immediate study in the assignmentof personnel, dis-
tribution of the work and share of the responsibility, and there should be an adequate
personnael plan conforming to the work load.

The Disisions of ADPEL to be given the priorily for éxpansion and remforéemenl are
“Technical Division, Maintenance Dredging Division and Semce Division.- '

() Nis impmlahi'lé have an opportunity where it i énable lo héa¢ ¢andid opinions of
and to discuss with the responsible persons of the Lodal Govemmenl and Regional
Planning Agency.

- As specific measure for such puspose, it wilt be adequate 16 provide a peiimanent com-
mitfee and also a developmeént liaison conference with participation of the responsible



officers of the organizations concerned with the development and have such confer-
ence periodically.

{3) To avoid the confusion due to change of the port cargo handling method is also very
imporlant subject, introduction of the c¢argo handling machines should not be made in
hasfe but stepwise with ample time allowed to cope with the qualitative improvement
and progsess in job convession of the labourers.
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CIHAPTER |
OVERVYILW

f-1 Introduction

In tesponse to the request of the Government of the Republic of Indonesia, the
Government of Japan made a decision {o provide a master plan for Semarang porl
Developmient Project and to perform feasibility study for the project in conformity with
Jaws and segulations of Japan as parl of its technical cooperation pfograms.

‘Fhe Japan International Codperation Agency (JICA), an official agency responsible for
implemientation of the technical codpera_tion programs of the Japanese Government,
decided to carry out this study in close coopesation with the Govérnment of Indonésia and
sedt the Study Team for perfosming and completing this study.

1-2 Puiposes of Suney

The purposes of making the masler plan for Semarang Post Improvement Project and
the feasibility study for the praject are defined in the Stbpe of Works for the study as

having been agreed vpon by bolh Government of Indonesia and Government of Japan, as
indicated below.

() The post of Semarang now owns the wharf with the depth of 5.5 m bul the depth of
the access channel is tess than 4 meter by the reason of sijtation which is occurred by
littoral diift, so that vessels larger than middle size elass afe unable to enter this post
directly, for the lime being. Therefore, calling ocean going vessels are présently relying
upon offshore loading-unloading without choice. Urgenl Improvement Program
required Lo improve this conditions and (o solve the problems must be preparéd.,

{2) As a parl of improvement on infrastruclure in relation with Central Java overall
developmenl project, the expansion and improvement plan for the poit of Semarang

must bz made on the basis of long-range oullook for the future,

1-3 Objects and Methods of Study
ftems ta be taken into consideration in making this plan were clearly indicated in the
Scope of Weorks as also indicated below.

The study was conducled in the following manness:

(1) Collecting and reviewing existing study teporls, and hearing and analyzing information



2)

(1)

and epinions within Japan.

Collecting and analyzing data and materials and coltecting and analyzing engineering
data through the field suney and investigation within Indonesia.

The susvey within Indonesia was conducted in the following manner:
Data and information were collected mainly from central governmental departments’

and related org&mzahons ‘where weé 'directly visited mostly within the cily of Jaka!la '
and our studics were conducted. Visited authorities and organizations were:

" . BAPPENAS

-'"Department of Commtmications and Tousism

. Depar{niént of Apriculturé

(2)

- Department of Mining aitd Industry

- Depastment of Public Works

- Departmen! of Copmerce

- Central Bureau of Statistics

: Directorate Generat'of Water Resources Dc\elopmenl

> Diréctorate General of Irrigation

- Directoraté General of Sea Communications

Data and information were collected for our studies mainly from local governmental

bodies and rebated organizations by directly visiting them within the city of Semarang.:

3)

\’mted deparlments and related orgamzatlons were:

'+ Semarang Port Administration (ADPEL Semarang)

< Directérate General of District Sea Communications (KANWIL IIUBLA)
- Regional Development Planning Agency (BAPPEDA)

- Semarang City Oflice

;' Local Governmenl of Ceniral Java

o Statistics Office

- Meleorological Station

- Representative Department of Communications of Cenl(al Ja'ra
- Highway Office

- Railway Olfice

Selected porls related (o the development of the posl of Semarang wete yisiléd, data
requited 1o study were collected and infosaation was ‘gathered by hearing mainly.
Great cooperatwn for ﬂus study was served by lhe Port ,\dnumshauon of each poﬂ
Ports visited were: - - ' - :

—P -
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Ports visiled were:

- Poit of Surabaya - Port of Cischon

- Post of Tg. Prick - Port of Tégal

- Port of Sunda Kelapa -+ Port of Pekalongan
- Port of Cilacap

For the purposes of collecting enginecring data of soil investigation implemented in
and around the porl of Semarang and of hearing of engincering information, we visited
Faculty of Engincering of Gadjah Mada Univessily in Yogyakarta. '

Soit investigalion in the port of Semarang
In the site proposed for extension of the porl of Semarang, soil test and investigation

‘were conducied up 1o —30 to —40 meters in depth al two poinls on the sea siles and

one poinl 0a the land using rotary {ype boring machine and thin wall sampler for
collecting basic information for designing of port facilities, and t¢chnotogy transfer in

" this field 1o the counterparts of Indonesia was also conducled by the Study Team in
access. -

fnvestigation of siltation at the port of Semarang

Boltom materials and water properties which wére considesed to be related o siltation
at the Access Channel, Basin and Anchorage were investigated al the site, and dafa
required for analysis were collected and (echnology (transfer in this field to the
couniezparis of Indonesia were implemented completely. '

Subjects of study and methods of investigation employed are indicated below,

1) - Observation Point-A (3 km offshore from end of West Breakwaler, depth of Sm)

- Obsesvation of cussent velacity and its direction;
Observed at one-hour intérvals for a dusation ol‘ 25 hours at —Ilm, —4m and
—7Tm below sea level
Type CM-I curgent meter was used.

- Observalion of water temperatute and specific gravity;
Obsefved at one-hour intervals for a dusation of 25 houss at —1m, —~4m and
—7m below sea leyel
Water sampler was used for sampling

- Measurement of suspended matesials;
Measueed al one-hour intenvals for a duration of 25 hours at —Im, —4m and
—7m below sea tevel.
Water sampler was used for sampling

2) Obseivation Point By, B, and B, (front end of West Breakwaler, estuary of Fast
Canal and West Canal)



- Observation of current speed and direction;
Obsenrved at thirly minutes intervals for a duration of § hours al ﬂlan and
—2m below sea tevel.
Type CM-I1 cusrent meter was used.

- Observation of water temperature and specific gravily; _
Observed atl thisly minutes intervals for a duration of 5 houss at —1m and
.—2m below sea fevel.
Walter sampler was used for water sampling

- Measurement of suspended materials; )
Observed at thirly minutes intervals for a durahon of 5 hours at —{m and
—2m below sea level. : : .
Water sampler was used for waler <amp|mg

3) . Observation Point C-1,2, 3,4, 5 and 6 (along a line drawn offshore l‘lom the
estuary of East Canal)
- Qbservation Point D-1, 2, 3, 4, 5 and 6 (along a line dra\\n offshore from the
esluary of Semarang River)
Observation Point E-1, 2, 3, 4, S and 6 {along a line drawn offshore from the
estuary of West Canal)
- Sampling survey of sea boltom materials .
Sea bottem materials were sampled by sampler at each observation point.

(7) Hintestand survey

For examining hinterland of the port of Semarang, Central Java including the senvitce
area of the port of Semarang was visited by using automobiles for on-site sunvey. The
susvey was conducted by two groups for following theee courses:
- Semarang ... Bawen ... Susakarta ... Yogpyakarta ... Kebumen ... Cilacap ..
Puswokerto ... Tegal ... Cirebon :
- Semasang ... Kendal .. Pekatongan ... Tegal ... Cirebon ,
- Semarang ... Demak ... Kudus .. Jepara and retumed to Sema:ang
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; CUAPTER 2 _
BASIC CONCEPTION OF SEMARANG PORT DEVELOPMENT

2-1 General

The commietcial poris in Central Java are the porls of Semarang and Tegal located
along the coast of the Java Sea, but they are rather shoricoming in the wharves, access
channels and other port facitities and are unable to exhibit their pord funclions respectively.

Consequently, atmost alt imporl commodities including the foodstulf which the people
of Cenlrat Java r¢quire have tg be supplied via the porl of Tg. Pdok in West Sava or the porl
of Surzbaya in East Java and through land (ranspostation, and this is not only inducing

¢levalion of the commodity prices but impeding greatly the economic developnmient of
Central Java.

In this Chapter will be discussed how the porl development is required for econoniic
development of Cenlral Java, whal should be the characier of the pori (o be de\'e‘loped and
where the port development is o be determined generally withoul limiting the subjects to
the po1t of Semarang alone.

2:2  Necessify of Porl

- Central Java is nearly equal to one-third of the Java Istand in area and population, and
presently as well as historically, the economic activities in this region miay be regarded tobe
substaniially independent. When the geographical fealures are taken into consideration, it
will be selfevident that the economic region such as Central Java should have a commercial
port participating exlensively in the foreign trade.

.. Now, taking the sea distances from the post of Semarang to the foreign trade porisin
East and West Java, they are 480 km to the posl of Tg. Priok and 340 km to Surabaya. It is
of no reason that a port is nol required along the coéast extending over 820 km in the sea
distance. Convessely, a great problem is involved in thal the tmpoil goods cannot be
received directly but via the port of Tg. Priok or Surabaya and through land transportation
in use of road or railway, and what really mallers is that such situation induces elevation of
lh}: commodily prices and ditectly impade the economic development of the region.

. By recgiving the impotl goods directly at a port in the region of C_erilral Java afﬁd
distributing them {0 the.service area, it is no longer sequired to 2dd second'axy transpoit
expenses accruing from land transporlation of the import goods on one hand, and it is
enabled (0 insure systematic and slable circulation of the commodities on the other.
Further, in the domeslic |_ran§po_rl,_lhe secondary transpoil is eliminated, providing an



effect to suppress he elevation of the commodity prices, while it is enabled to receive the
commodities that have been obtainable only from the island of Java, from the other areas
stably and al cheap prices.

The economy of Ceatral Java is deftected toward the primary industries relatéd mainly
to agriculture, and the productivily is as low as before, with the production limited to
species of low price. It is undeniable that the retarded indusirial de\e!opménl of this re¢ glon
has had an adveise cﬂ‘ect upon the laggtng regional ecﬂnomy

Seeing the present condilion, the port of Semarang is nol functioning propesly in the
doniestic import of impoiled godds and other goods as well as domiéstic export of
agricultural and ‘other produéls. The import ¢aigos coming through the port of Te. Priok or |
Susabaya’ at'e' cairied inlo the region by the national highway and railway running along the
coast of the Java Sea_ But, the national highway is only of two tanes and the ra:lway is of
single track so that they are limited in the {ranspoit capacity for themselves.

The lmporl commodmts needed by Central Java should be received diréetly at a port
in Central Java, and the étpoﬂ products 6f(‘eniral Java should also be 1oaded out of a port
in Ceniral JTava, and thus thé uneconomical secondary transport should be reduced as much
as practicable. Otherwise, the economy has bul {6 go to confusion, and Lhe éormmaodity
prices to rise. For Central Java, the port is indispensable as a lranspost infrastruciure, and
for promolion of the regional economy, if is required {6 use the posl as an industrial
infrastructure. In improving the infrasinctures of Central Java, what is fo be chosen first is
the porl, and without improvement of the port in The region, not only the development of
regional economy is scarcely expéctable, but it can be said this much that the development
of national économy will be impeded gieatly.

2-3 Characteristics of Pozt to be Developed

Port has many functions and 1! is deeply related not dnly (0 the area of ¢argo ﬂo“s but
also io the soua! tivi mg parhtu)a:ly socio-edonomic activities in most ¢ases.

© Port-generally rither owns a number '()I'. functions combined, and functions of post
which give the social and economic influences can be separated into two basic funclions,’
“distribution  function™ and “productive funclion’. However, distribution ‘itself is fre-
quently considered 3s productive conduct which yields an added values, and productive
function ol' a pott is also I'requenlly achieved through its distributing function. Thus, in the
porl atlmhes both productivé funclion and distribution funclion are eathes equal to both
sides of one’ lhmg. Thus, they ¢an be consideréd one fuiction acting as two.

On’ the athet hand, theed ‘objectivés impased on the transporfation are “safe and
sureness”, “speed® and “low cost™ and these are also the purpoies of construction and



improvenicn( of the port. And these objectives must be fully achieved not only in the porl
but also in the overall transportation system.

Presently in Cential Java, there is no foreign trade port equipped with proper functions
and scale at least on the coasl of the Java Sea so that demand of lfanspénalion imposed is
ot mel sesulling in great dependency upon Jand transporiation through West and Yast Java
and also résulting in obsl_nlclidri' for the economic development in (he area being considered,

The port t'oibe developed at this time in Centrat Java should have poil characteristics
necessary o a base for citizen’s economic¢ activilies, in the process of selecting optimum
policy for its improvement, since a port equipped with foundation for transportation and
production combined is indispénsable for the rfegional development of the area being
considered. '

2-4 Location of Posl to be Developed

Central Java is located at the center of the island of Java and is disecily tied with East
Java and West Java. The north side of Ceatral Java is facing the Java Sea and south side is
facing the Indian Ocean. Therefore, it is very important {o adequalely delesmine whether
the entrance porl is to be located on the coasl of the Java Sea or facing the Indian Ocean
and how the relation with exisling porls should be maintained.

(1) Assessment in view of natural condilions

In régard to natural cbndilions, itisvery obvious ihal the coast line along the Java Sea
is completely different from that along the Indian Ocean.

That is, the ocast line atong the Java Sea is Mat with little variation and wide plain is
located behind the coast line. The front sea area has very shallow shoal and sea area
with depth of —lOm is exlended about 4 (o 6 km feom the sea-shore, and boliom
malenals are cons:slmg of mud which is uniformly distributed. Sea condition is very
mild and waves of only Im to 2m he:g,hl will occur dunng predominant wesl monsoon.
On the other hand, in the coast along the Indian Ocean, there is sand beach with
widely Varied shoteline, and waves coming lo the shore are very high and beach is
genéraliy eroded. Also the land behind the coasl is narrow and mountaias and hills are

localed do:,ely to the beach and these are some of examples which indicate great
dilference from the coast of the Java Sea.

Advantages and dusadvanlages in the construction of a porl on the soulh coast and the
notth coast of Ceatral Java are listed in view of natusal conditions in Table 2-1. As far
as natural conditions are concemed, it is obvious that coast along the Java Sea is more
advantagéous to construct port terminal than the coast along the Indian Ocean.



Table 2-1

" Merits and Démerits of Port Construction in V;ew of

Natural Conditions

Coast along Java Sea:

Coast along Indian Ocean:

Afetits of Port

" Construciion:

- 'Shereline is flat with less
variations which i$ not con-
sidered to be disadvantage-
ous i selecting proper land
for port.

= Waves ave small so that
size of breakwater can be
smaller.

- Scale of lidal current is
&mall.

- Mud beach with relatively
small variations in shore-
Hoe and beach is stable.

Gradiaally shoaling beach

. <an be easily urned to
port terminal and industrial
sile by reclaniation,

- Both waves and current are
small in s¢ales so that set~
ting of port entrance is not
greatly limited by them.

- Slope of sea botfom is steep
S0 that access channel is
able to establish with small
scale dredging work. '

Almost all beaches are con-
sisted of 5and which is
syitable for foundation of
poTi structure.,

Demerits of
Port Coastruc-

tion:’

- Access channed will become
very long due to the gradu-

ally shoaling beach reqsir-

ing la¥ge-scale dredging.

- Soil is soft and podr, and
consinaction of structures
is Hmited by soil conditions.

~ Moontains and hills are .
vety close to beach so that
proper land for port con-
struction s lodally limited.
Waves 2:2 high so that
large-scale breakwater is
needed.

- Scale of udal current is
large.

- Sand besch with very active
littérat drift $6 that shoré- -
lire changes drastically.

v

- Construction of port by ré-
clamalion is very dil‘ﬁoult.

- “ai €s and current are i'ery
severe so that delerminahon
of port entrénce is grcatly
limited,

- Large scale breakwater
. should be established to
prothl porl termmal




Table 2-2  Comparison of Java Sea and Indian Qcean Side
in Centsal Java,

Locaticn Natre of City 268 Fronince - | Popolatisa (1975) Area Pofultica Deasity
: - !l,(_ﬂ) Perscas Km? Pecsons/Km?

City of Semarang 73% Fr 4D A4
City of Pekatoczan 13 1.7 6,359
Java Sea Stde Giiy of Tepad L C ooy 2.6 L]
Ceagial Frontaces 7,992 1220819 655
Sub Totad - 3,955 P RXLYY . 76

[FIRS 3] L

Coastal l’!cninces of Cectral )
Jaia 3,995 8120.69 452
e - Coasta Pecalaces of D, o : S o

Tediza Ocesa Stde Yogyrtarts 1615 1.57.19 &
Sab Foaal 5641 $, 7G358 B 7

230 233y
fnardet . . Inlerd hWA‘CO'CCﬁLi! Jasa . 10238 16,039.£3 o 633
 Ceatral Java Tal2nd of DA Yogyalaita o | 607,43 1,587
$ab Total ) ¥5,280 wein . 6N

11.5%) us. ?1:
At Ceatral pva Ceatral fana 23,158 n 5@2 (0 472
D.kE. Yopyaksarts 2,580 © 3856, 510
Total 25,762 3,689.22 sae

(100%) [L1Lv-3 )

Source: Hasii Régislrasi -i'éﬁduduk 19216,-Kmlox Scr.ius&_ Siatislik P:Gpinsi.

Nole: .
L Coastal dlslncls of Iam sea side are; Brebes, Tegal (excluding city of Tégat), Pemalarg,
Peka!ongan (ctdudmg my of Peka‘ongan), atang, Kendsl, Semarang (exélgdiﬁg city of
Semararg), Demak, Jepara, Pati, and Rémbang '

 Coaital districts of fndian Sea Side zle, Cilacap, churncn Pumore;o Ku!m Progo, Bantul,
G N Kindul, 2nd Wornogisi.
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Assessmient in View of Social Conditions

In Table 2-2, cities and districts in Centsal Java including D }. Yogyakaria are classified
depending upon whether coastal line is involved and whether facing the Java Sea or the
Indian Ocean for comparing populations and land areas belween the areas.

While about 35% of population of Ceatral Java is I-'i'\"ing- m nosth side area facing the
Java Sea, only about 25% of population is living in Indian Qcean stde where mountains
and hilts are tocated very closely to the coast line.

In aciuality, about 3.3 million more people are Ii'vin'g along the coast of Java Sea Side
compared with Indian Ocean side. This fact cannot be neglected in the selection of the
core of luture dévelopment.

Many cities funclioning as centérs of economic and socnal acmmes are locatéd along
the Ja\a Sca and m!and area bu( no large cities is located a!ong lhe coasl of the Indian
Ocan. ' :

Assessment in View of Forcign Trade

The scale of fo:ei'gn trade in Indonesia in 1975 is 74.28 million tons (US$7,100
millions) for export and 10.71 million tons (US$4,770 mllllons) for lmporl and moie
than 707% of them is for trades within Asia.

Generally, _shg,hl increase in samng distance due loa change in dls!ance {0 a po1l of ¢all
for ocean going \es.sels will nol directly ralse the l"relghl rate. Ho“e\er in the
international shipping where effeclive \esm?l operallon IS the basrs of management,

. these is a lendency to select a route \\herc the \essels may be able to call easily

accessible [JOIIS as many as possible. This téendency is very oulstanding pathculady for
firers.

Majority of Indonesian feade is with Asian countries in which origins and destinalions
are focated in north hemisphere in the Pacific Ocean area'and, if the American line is
added to this, 97% of expoil and 75% of import in 1975 are included in this area
{sca Table 2-3).

On the other hand, the most highly populated area in the istand of Java is west side of
the istand and foreign trade porl in this area is the port of Tg. Priok, and forcign (tade

porl in East Java is the port of Surabaya. And many liness starting from these porls
have been already established.

Also, the Steaitl of Malacca connected o the west side of the Java Sea is used as main

.Llo_



Table 2-3 Import and Export of Indosnesia by Countiy of Destination/Qrigin

(e d]

Country of Origla /e stinatica LACA NI IEUL . R __-__l_?."_..; ___ s s
' Export | Impert | Exporcireport | Fapug lmpo:t Espostitenport | Enport | Import

Asta sis t no | 79|15 1wt | no 7 fns | e | oss
America 10.7 8.9 58| 9 15.6 | 166 253|123 | B0 | 102

$4 Totsl ‘952 | s09 | orrfaed | sss)mes | sralass | e | s
Austratia & Oceazia 18] 36 | 22 10 19| 30 o1 51 | o | es
Atrica 0z | o3 o3| o4 02| os o3| os | o 53

Earoge _ T 2s | 1s2 13| 13 211 2e 22| ns 13 | ws

Total 10 | 1w 1o o | 100 fico o fio liee o

Source: Statistical Focketbook Isdocecia, 1926
Biro Pusst Statistit Jakarta

scaway connected bel\;.eén Asia and Eumpe and the Middle and hear East white the

-----

such as super lankers which are subject to legal control for navigation.

Tolal amount of (-argos handled m ports in the Java ls!and in l9?4 is about 184
million tons and 57% of this, which is 10.5 million tons, is the amovnt of foreign
teades including both exporl and impoit.

As mdlcaled in v Table 24 appmxnmalely 92% ol' total amount of port cargos is

'handled in porls located on thé ¢oast of the Java Sea and only 7% of cargos aré
handled through the poiis located on the coast of the Indian Ocean.



“Table 2:4 . Traffic thyough Poifs in Jaya Istand (1974)

x1,000 tons
B - B Traffic Anto_u_;t,l through Poil in 1974
LOcé(ion " Name of Porl Foreign Trade - _Iggﬁili_cﬂade B
"Exporl Impost Outwaid Inwasd _
Surabaya st | 1402 | o1 | 46 3741
:_Sémarang 110 441 90 100 744
Pekatongan — - - 3 3
JavaSea | Tegal 36 15 1 3 $s
Cirebon 1312 | 2001 17 340 2,370
Te.prick IS5 4417 4450 3374 3446
Othess (6 Ports) 98 301 | 277 £84 - 1,560
Sut Total 3062 | 6930 1,762 5,165 16919
6762 | @860 | ©ss0 | Gssn | ©19m
Indian Citacap 416 98 - 827 1341
Ovean (119%) { 149 ( ) (13.70) ( 713%)
Merak - - 46 S22 63
Others Others (4 Posts) 19 1 36 17 73
Sub Totat e 1 82 39 141
o (o3 | (oom | (aam | (o | (osm
Al Java Island 3497 1029 1844 6031 18 A01
o | (100n | (e | (100%) | (1008
won | e8| goon | esm | (eom)

¥ activities of ports facing the Java Sea are examined for a reference, they can be
ouilined by Table 2-S_ Thal is, ports of Java facing the Java Sea are handling aboul 14 to
15% of total cargos handled in whole Indonesian ports but, as far as import is conceined,
abonl 79% of tolal national import is being performed theough these porls of Java located
on Lthe voast of the Java Sea. This indicales that these porls are lunclioning as very
important ports in the Indonesian economy.

=12



Table 2-5  Share of Traffic through the Poris Facing the Java Sea

(Unit in%)

KindofTade . | 1970. | 1971 | 1972 | 1913 | 1974

quéign'-l‘ra@@ _ ) 129 124 956 s g 145

o Export 36 31 23 29 | sz
Posts of Import 1 189 sa | 16§ 161 789
Java,facing | py o eitieTrade | 128 | 122 | 21w | 203 | 2s0
the Java Sea ‘ . .
OQuiward 81 8.7 0.1 13 109

- Inward g 256 30.1 355 296 . 409

* Fotal : 147 142 | 128 | a1 | 174

Al Pouts of Indonésia ' 100 100 100 00 | 100

Source: Statistical data, Directorate General of Sea Communications

Most of foreign countries trading with Indonesia aré tocated in north hemisphere in
Asia and majonly of fore.gn trades are with lhese countries, most of scaways for ocean
gdnng linets are tocated in both east and wesl straits connected to the Java Sea, and many
seaways for ecean going liners aré also located within the Java Sea and manne
lransportatson is \ery aclnely bemg maintained. \Vhen considening these facls described
abo\e rore effectiveness will bé expected ifa I'orelg,n trade por fof Cenlral Java is located
on lhe coast of the J ava Sea and this plan wﬂl be also mois nalural in view of mO\emenl in
the marine ItanSport '

As a result of assessment in view of natural conditions, assessment in view of social
economic condilions and assessmenl in view of foreign trade, the following conclusions will
be de ri\‘ed:

(l) For prcmiohng ¢conomi¢ deseldpmént in Central Java and for assuring harmo-
“7 igized progress of Indénes:a a foreign trade port with propes scale and funclions
“miust be pmnded for lmpr(')\ ssment in an eantiest pcrsszble time in Cenfral Java.

(2} The foreign lrade port to be developed now should be located on the coast of the

S ‘Javé Sea and it is considéréd that neéess:ly 16 provide anothér port othér than
eisting port of Cilacap on the coast of the lndian Ocesn is alinosl nore.

Now, proper site for port development on the coast of the Java Sea in Ceatral Java will

be discussad for a seleclion.

—13-
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Topography and éoastal line !

Cenlral Java is located almost in the center of the fava Istand which lies atong the
equator. In marcroscopic view poin(, the coasfal Jine along the Indian Ocean is
gradually curved with less variations but ¢oastal line along the Java Sea has two wide
U-shapé' patterns. That is, the coastal line atong Central Java at Java Sea side is placed -
between Cape Tg. lnd.r;amaju in West Java and Cape Tg. Diati in eastern side of Central
Java, and coastal line belween these capes show wide U-shape paltern. And at the feet
of these capes, porl of Cirebon in west and port of Semarang in east are respectively
located. And on the almost straight cosslal line belween the capes, there are porls of
Tegal and Pekalongan ai a!mosl equal spacing belw een.

Diié to this fopography, a cape is sticking out at the east side of the port of Semarang -
and waves caused by east monsodn are considerably shielded by this cape bul both
porls ol Tegal and Peka!ongan are dmclly feceiving waves caused by east and west _

i monsoon in éach &as@n

Plain behind the port of Semarang is widely open aind this is Jarges than those behind
any other porls. The Java Sea is very close to equator so that {yphoon or hurrcane
never occur and is called the calmest sea in the world.

-_The W mds relaled 1o the g-ene;allon of the waves are \\esl wmd and easl W md passmg-
“through the Java Sea and they blow conslanliy over a ¢erlain penod of hme “but
velocities of these winds are low and cause only small wWaves. Though they are small i

will be beller if they are avoided so that a site \\:JI be ldeal for port de\elopment if

- either one of winds can be avoided there. \\'hen examining coast line along the Java

Sea with this view poinl in niind, a coast linc from the porl of Se_marang l_o Jepara
seems Lo have a supeniorily (o establish a loreign (rade porl.

- Sea bottom condition

The Java Sea along the coast of the istand of Java is generally very shallow lor e; ibng

. distance from shore and its boltom stope is from 1/300 to IISOO Differing from the

beach where littora) drifl is p:edommant sudden changes in \\aler deplh rarely oaur
confour lines are almos[ pasalle] Lo the coast line and pllches of contour lines are
almast equal in macroscopic view point.

¢

. Sea bol{om \hallmur lhan lOm in deplh sl@hlly \anes dependmg upon the degtee of

cunve of coast line but sudden change in wates dep!h is none w hite genlle hottom slope
is being maintained.
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The bottom materials are silly clay consisting of line particles, and soil at the depth of
20 to 30m below the sea boltoni is vesy soft with uniform silty clay though thin layers

- of sandy sitt is sandvﬁichéd in cerlain area. The boltom materials have small changes in

vertiéal direction and change in horizontal ditrection offshore from the coast line is
almost none.

- Sea bottom (opography and ils materials have only litlle variation in the area between

weslern post of Tegal and eastern Fishery Porl of Jepara in Central Java along the coast
of the Java Sea. But this fact has no relation with requirements of the site selection for

porl development. And superiorily of certain area canndl be pointed ouvt on the basis
of this fact.

Present conditions of inland transport network

There are two main trunk highways in Central Java; one highway is running from east
to west along the coast of the Java Sea, and other is running almost in parailel with

- coast line of the Indian Ocean at a constant distance of about 10 km inland from the

coast.- And several highways runniag nosth-south direclion are connected with these
Iwo trunk lines. The trunk highways related to regional transportation ate national
highway ruaning along the coast of the Java Sea from Jakarta to Surabaya through
Circbon, Tegal, Pekalongan and S¢marang, national highway running fsom Semarang
after branched there 1o Yogyakarta through Bawen and Magelang, and nationzl
highway running ffom Semarang (0o Surabaya through Bawen, Surakarta and Sragen
where the road ¢nlers Easl Java: )

On the other hand, in Indian Ocean side, only one Class-3 national highway is running

© between \'Ogyakarta and Citacap so that netweork connecting both East and Wesl Java

has_not been developed in this side and apparently the coast along the Java Sea is
much stressed for the trsansportation of goods.

Network of railroad is very similar to highway nelwork. That is, one railway is runining

.. from- Jakagla to Surabaya thiough Cirehon, Tegal, Pekalongan and Semarang as

east-wesl line along northern coasl; and another line is running frem Bandung lo East
Java thtough Citacap, Yogyakarta and Susakarla as ¢ast-west line along southern coast.
Two branch lines are connected between these tw'o major lines, running in south-north
direction,: However, theése railroads - are “almost -single Jine and mainly used: for

- passengers presently, and they are also used for freight transport but only for special

- goods such as bulk freight 2rd liquid fréight including oil and molasses. The above

tendency is more dominant in east-west line along the northemn coast, A strategic point
in the railway network is Semarang where east-west trunk lne is branched to two tines

-+ both connecled to Yogyakarta. - -
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One of important functions of the posl is the fuaction as junclion point betvwesn
marine and land (ransporl. If a port is planined by ignoring o1 not fully wiitizing

fuactions and accumulation of land fransport facilities, important functions of port

cansiof be lully utitizéd and primary objeétives of planning cannol be fully achieved.

As outlined beforé, land transpost facilities such as highways and raitroads are more
derisely “accuniutated in and ardund the city of Semarang than any other places in

- Cenfral Java. This means that prdjéct site should be the city of Semarang or its vicinily
when plarning’ post "development for the fuluse eéonomic de\éIOpment in view of
- existing conditions of the land transportation networks.

Accomulation of port funclion and port properties

Chasacters of l'um:llons of each euslmg porl in Cenlral Ja\a are classified and indicated

o below- .

‘Pdri Of Semafang;  Characfer of commercial porl being prominent in foreign trade
Lo is outstanding where majority of cargo is for foreign import and
- domestic import of foods, subsistence conimodilies; etc. -
Port of Pekatongan; Domestic trade by sailing vessels is occasionally made but its
Lo ) - main function i is a base for fi shmg boals and Ih:s port should be
. considered as fishery port. -

"Postof Tegal; ~  Impott of rice, ferlilizérs, ete. and expott ‘of agsicultural
products such as coflee, subber, elc. by offshore handling using
lighters. But amount of such trades is small so thal its character

is rather a local commercial port mainly for donestic trade.

[

~ i Port'of Cilacap; Most of foreign trades are import of consiniction materials,

pioduction machmery, ete. and expérl of:ron sand as industsial

maferials. :

In domestic trade, a large amount of petroteum is domestically
. .imported to this port of Cilacap so that it has a chafacier of an

‘industrial port rather than commiercizl po:i and thns tendéncy
- will be also siressed in future o

" Accumulation of port facitities for four majof ports in Cenlral lava is illusteated in
1Table 2-6.°The port: facility accamulation in the pord of S¢marang is larger.than’any

" ¢ther ports. Porl of Citacap is handling more cargo than 6ther ports but its cargo handl-
- ing excluding pelioleum iy \ﬂy wa!i and its facahues are hea\nly accumulated (ml)' for

g pelroleum “harf g2

B

Most of facilities in the post of Semarang Can be utilized a3 !hey ate or with slsg,hl
upgrading of reaovation, and this should be evaluated when appraising supetiority of
itie poit of Semarang.
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Table 2-6 Existing Facilities of Main Poits in Central Java

. [ .l;écility Semarang- - Tegal Pekatongan -’ Cilacap
Breakwater 1,830 m 175 m 200 m -
Quay Wall 1,970 m 115 m - _ 238 m
Sailing Vessel .

- Whart 2,6i5m 200 m . 200 m . -
Transit Shed 35,185 m? $50 m - 1,400 m2
Warchoase 105152 1,600 m? (300 i2) 3,300 m?
it Jetty 700 DW.Fx1 unit - - 35000 DW.Tx 3

S00 D.W.Tx1 vnit

Sea Berth 15,003 DW. T x 1 vinit - - -

(5)-‘ Conclusion of site selection for the port developmenl

By summarizing resulls of assessment for each area analyzed and described above, the
. site to be proposed, in conclusion, for the port development in Central Java on the
. €oast ol‘ the Ja¥a Sea is the port of Semarang. This development should be made in 2n

area ad;awnt 1o this eustmg porl of Semarang in order to utitize existing facilities as
much as poss:ble

The teasons for this conclusion are:

(I) Specific s:le for dev eh)pmen( cannot be détermined fiom lopography or ¢oastal
condmons

(2) Specific site cannot be determined from the sea boltom condition since it is
almost uniform throughout the coast 6f the Java Sea.

(3) Itis appa'feﬁt that 'pml dé‘\"elbpm:ént: should be made in the 'm'f of Semarang os
© 2k aiea ad;aeent to the city, in viéw of conditions of existing arrangement of land
“{ransgort fotndation such as: highways and railroads, the locahon of important

“¢enler of gramy of carbé Icallic, and cﬁndflmns of present 2ctivities and outlook
A future.

"l?_



(4) The characler of port to be developed should not be merely a distributing port
bul it should have also the functions of indusirial port in addition (o functions of
forcign trade porl equipped with character of production base. In view of curreal
accumulallon of porl prope:l:es and cussent condilions of activities, (he post of
Semaraﬂg should be selected as site for the porl deulopmenl pmjecl conceined
wills regional development.

2-5 Necessity of Indusirial Development

For improvement of a port, a large amount of investment is required normaltly. In this
respect,- the porl should not be used merely as a point of junction of .sea and land
trantporiations in the NMow of comnodilies. 1t should be noted thatl the poirt functions
el‘fea.lnely as an industrial infrastrctuie in industrial dev elopment, and multifasious aspesls
of Ihe porl I'unctlon should be utilized effectively.

The Gross Domeéstic Product (GDP) of Central Java is, if that of 1969 is taken as 100,
given as 117 for 1973. The figure shows a frend of growlth bul in a slight degree. The growth
of industrial preduction during the same period is given as 115 for 1973 against 100 for
1969, its proportional share in the whole GDP being only 13 percent and this psoportion
remaining unchanged dusing the past se\eral )ears It is nol demab!e that such slagnancy m
the industrial activities retard the economic aclivily in (‘entfal Java and hindess its
de\_dopmgnl_ greally.

\ou seemg Ihc mmmg mdusiry ‘of Central Java \\hl{‘h consl:lules a s.hare of only 1
pxmtnl m GDP it is, in fact, gl\mg some’ mmeral produds bul is hardly e\pedable that it
will grow intoa key mduslry sefving as a motive Torce for dev elopmenl of Ihe region. Then,
what is expeclable herealter is the indusicy using the mineral producis as raw malerials for
which development of the mineral products is a prerequisite.

The agriculture, which occupies about ene-half of the GDP and is absdrbiﬁg about 61
pereent of the labor popu!ahon of Central Java, \'.l“ conlmuc to hold the posmon of main
mduslry of the regmn for a considerable time to come. Hcm ever, agamsl lha lotal acea of
3,400,000 hectares of Central Java, the cultivated area is 2,400,000 hedares. giving a
culluauon raho as high as about 71 percenl lo mdlcalc hO‘-\ dll’!icu!t |l h to seek the
dev dopmenl of agnculture snmply lhrough f.\pansmn of arahle Iand

. In Central .la\a where the high land is de\eloped \\lih mounlams mc!udmg many
volcanos from the central to southern parls, it is very dlﬂ'n:ull in n:-ahly, fo cicate arable
land newly lhroug,h reclamahon and for enhancing the produclmly of agmultme there
will bc no other w ay bl lo realize c.‘on\emon lo specics of hig,het pnce lhrough expansion
of the area of irrigation, employ species of higher productivity and pussue a hreakthlough to
agricolture of fertilization mainty with chemical lertilizers.

_!'8-



The forest area of Central Java is 650,000 hectares or about 20 percent of the total
area, and its 53 percent or 350,000 hectares is the teak forest maintaining annual
production of 250,000 m?* of log. Java is proud of the largest production of teak, but the
share of teak in the export is sinalt at 10 percent, and nearly all of the product is consumed
within the district. Since the area of forest land js limited, the timber material is limited to
teak which is of long years of growth, and although the other trees have scarcely been used,
their accumulation is not so much, it is difficult to increase the psoductivity of forestry
sharply_ Rather, in these years, the produclion is showing a decreasing trend,

Anyway, in Cenfsal Java, il is difficult to seck the economic development of the region
through promotion of the agricullure, forestry and fishery or the so-called primary
industries only withoul support of secondary indusiry.

The industrial developntent 1o be carried out simuliancously with the development of
the port of Semarang should, thecefore, be mosit tealistically directed toward the industries
capablé of ulilizing the functions of the porl (o be developed to the fullest extent, that is,
the seashoie industrics and the so-called urban {ype industries following up the urban
development of the city of Semarang.
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CHAPTER 3 ‘
PRESENT SITUATION OF THE PORT OF SEMARANG

3-1 General

The port of Semarang, a foreign trade port on the north coast of Cenlral Java, faces
directly the Java Sea. As the adjacent foreign trade ports, it has the port of Cirebon in West

Java and the port of Susabaya in East Java, the former located al a distance of about
230 km and the talter aboul 390 km from Semarang.

The shallow waler atea peculier to the Java Sea extends far out from the shoge of the
port of Semarang. The port basin is connected o the open sea by an aceess channel
maintained al a depth of 4 m by dredging. Lasge ocean going vessels and interinsular vessels
of large diafts stay al anchor in thé anchorage about 4 to 6 km in the offing, and the cargo
handiing is made offshore by use of lightess.

- Fo the sesvice atea, the port is connected via railway and road passing through the
built-up area of the cily of Semarang.

“The major facilities of the port areéa fomied by the Old Harbour construcled during
1914 to 1936 and the New Harbour, or Coaster Harbour as is generally called, conslructed
in . 1967. The Old Hartbous comprisss two basing, Dalam-1 and Dalam-Il. Lighter cargo
handting is made al lhgj\\'han'es and piers of the OX and New Harbours, and the local boats
use the Old Harbour, while the interinsular vessels use the New larbour, nrainly.

The Kali Baru Canal in the west of thess basins is used mainly for cargo handling and
mooring of the sailing boats, but the shallow-draft lighters and local boats also use the

Canal. The O!d Harbour is connecied to the seqvice area by dock roads and railways, bul the
New Harbour by a two-lane ioad only.

At the héad of the Old Harbour or the so-called Enteance Harbous, there is an oil jetly
owned by state enterprise, PERTAMINA, and a floating jetly exclusively for oil. Howevers,

majorily of 6if handling in the post of Semarang is casried out through a sca berth at about
4.5 Xm in the offing.

.. As the protective facilities to prevent the waves and swells from entering the pori and

to protect the acoess channel from siltation, West Breakwater with the extension of 1,380 m
and East Breakwates of 550 m are constaucied.



32 Present Condition of Port Facilities

n

Mooring facilities

The mooring facilities of the port of Semasang are divided largely into the Coaster
Harbour, Inner Haibour, Naval Harbour and XKati Baru. The wharf having the largest
waler depth preseatly is the —5.3m wharf of the Coaster Harbour, and it has an

extension of 320m. The whaif and transit sheds are in good conditions and aré used for

‘handling cargos of the smaller 0tean going véssels, interinsular vessels and lighiess.

" The Inner Harbour is divided into Dalamn-1 and Dalam-11. The depth alongside is ~3.4m
e 220 in Dalam-i and —1.7m in Dalam-, and the whaif leagth is aboul 870m in
" Dalam-1 and S10m in Dalam-i. Both Dalam-11 and Dalam- are generally in 'good
. condition and are used mainly for cargo hand!mg and mooring of the hg,hlers and local
- boals. - Pl : :

Facing the Entrance larbour in the post, there is the Naval Havbour used for mooring

. of the naval veséels and military ships. The extension of the mooring l’acuhty is24im,

)

3)

and the walter depth is —2.0m ~ —4.0m.

~ As the wharf for sailing vessels; the banks of the Kati Baru Canal in the west of the porl
- are used. The east bank has an extension of 1,085m and water depth of —2m, while the
- west bank has an extension of 1,560m and a water depth of —2 0. Both banks are

used not only by the sailing vessels bul also by the local boats and lightess.

For handling o'f oils at the pori of Sentasang, a jelly having a waler deplh of -3mis
provided at a place facing the Entrance Harbour. ‘ :

*-A$ an auxiliary facility, a floaling pier is used.

Port Terminat Area

~The porl lerminal atea of the porl of Sémarang including the wharves is 325 hedlates,
. whils the area of basins and other hashour facilitizs is 4,710 hectarés. The land uséd by

the Port Administration accounts for only about 4.8%, and thal used as open storagé
and trock terminal is merely 2.6%. Aboul 42% of the land is leased to the shipping
L‘Ompames and cargo handlidg compames The remamder SI% o1 dois left unudzd at

©opresépt.

Protective Facilities

As the protective facitities of the port of Scmarang, West Breakwater Is constructed

ar, Y IR
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over the length of 1,380m for the puspose of preventing intrusion of waves into the
porl at the west monsoon or siltation of the access channel due to littoral drift, and
East Breakwater for an exteasion of $50m for prevention of siltation at the east
MONSOONn.

Both breakwalers are of the rubble mound [ype using bamboo mallresses.

Concrete coping is raised and additional rubbles are deposited fos the West Breakwater
as repair works agains! is seltlement.

Aboul a half tenglh of the Rast Breakwater is heavily settled down and submerged
underwates at mean sea level. '

Spécing belween the East and West Breakwaters is about 200m.
Access channel and basins

The 2,200m tong access channel between the offshore anchorage and the pott basin is
snazintained Lo a depth of —5m for a width of S0m ~ 60m.

The moonng basms are divided fargely into the Coaster Harbour, Enlrance Harbour,
 Front Harbout, inses Harbour and Kali Baru, and the total area amounts o about 5t
hectares. The depth is —4.2m at the Coaster Harbour and about —-3m at othes basins.

;\ccording 16 the records of the past five years annual requirement for the maintenance

- dredging of the posl is approximately 300,000m? ~ 400,000m’ at the access channel
‘and basins.

Ship Calting af the Port of Semarang

In Table 3-1 is shown the annual tolal of the ship calling at the port of Semarang.

A According Lo the past record in the years from 1969 to 1976, the annuat grqwlh tate

of sh ip calling was aboul 8% per year as a whole.

ln \13\\' of type of \essels Ihe growth rate lhe ship callmg of the m(ermsuiar \essels was

lhe hxghesl w xlh aboul J(L‘é[year. and of the shsp callmg of lhe oc-ean going \es.sels (l‘orelgn
\mets) was aboul 128 hear. it was second next Lo the interinsular vessels. The growth sate
of the ship calling of the tanker exiremely decreased to —I7%I} ¢ar, and ol' ship calling of
the ocean going vessels (Indonesian vessels) was aboul 5%!)'ear, and it was second next to
the tankes. However, the ship calling of the ocean gomg vessels as a whole (foreign and
Indonesian vessels) weie shown a tendency lo increase.

93—



In Table 3-2 is shown the use of the wharves and mooring facilities by kind of vessel in
1976. ' :

Table 3-1  Number of Ship Calling at the Port of Seniarang by Kind of Vesse}
(1969 ~ 1976)
‘ (Unil: numbér of vessels, %)

1969 ] 197 | 1578 | as2 | 1973 | some | aers } asas g’g‘ﬂ:‘%‘;
Oxean going Vessel (Foreign) 1s9| 200| 23| 292 270§ wol 3| 367 g
Oucean goINg vessel Natforal) T2t Mo 65| 53] me| n2) 10¢] 108 =8
Isterizsatar vessel . 358 2m2] 3] 4s2] A | rsleos2fais ]l
Sailing vessel 612] 935 |enss [ranr]senz |29 o5 916 'y
Tarker _ 21| 15| 141 72y s2] wu] el M <37
Fotal 13351 1,761 | 1,538 | 2,391 [ 2,582 | 2,619 | 2.6%1 [ 2.4%2 8

Souree: ADPEL of Semarang

Table 33 Utitization of Port Facilitics in the Post of Semarang by
Kind of Vessel in 1976
(Unit: number c-f \e—ss-els L, 2)

Kind ol' \’es:.c-l ; . Whatd | Smahi Q_pa) o{f“ﬁhﬂﬁ | 01l ‘:-ea‘rcuh Total ]
- - - === [ T

Ocean going se‘wel (Forengn) 123 ) 7 241 ‘ B 352

Ouean going \eS\el [\"li-;‘-':.ﬂ) i‘ 18
] e R T U

Luesiasular vessel H 1,033
o i .-

Sallr*g vessel 916 9i6

Tanter | i ?' 73 73

Toat 1,055 916 105 3 2.452

Share ©) 11 kY] L i 3 100

Source: ADPEL ofStma:ang ' o e
3-4 Present Situation of the Port Activities
341 Qutiine

The slal:shn taken from years 1970 to 1975 indicale that the share of cargos handled
(in tonnaye) in the ports in Java tstand % (he total cargé:. handled m w hole Indonesna as

sho“n in Tnble 3 3 lmrea:ed b} 4% fmm 14 ?f,% to l9 ¥t m lhese )ears ‘(see Fig. 2 l)

The -:arz.os handléd in .la\a lslaﬂd in 1978 w en 11, ?07-lh0us:md l0ns and its xhare was
second m\l lo Sumalm tsland (ses Tab!e 2-1). ‘ ‘
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Table 3-4  Casgo Flow and Hs Share by Region in [ndonesia in 1975

(Unit: thousand tons)

. Cargo Flow . . . Share ) (%)
" Foreign | Domestic Forelgn | Domestic.

Region Trade Trade | Total Trade Trade “Fotal
Sumatra 49,053 14,337 | 63390 | 787 580 < | 713
Java © 9,069 8.638 | 12,707 s | 326 19.9
Kalimantan 4,038 1,950 5,958 65 | 14 6.7
Selawesi |- . 200 991 Li91 o3 - 37 14
Others 15 606 621 00 | 23 0.7

LToaal - 62,375 Azs,szz 88,897 | - 100.0 100.0 100.0

Source: *Cargo joading and unloading al poris in Indomésia™
Cenlral Bureau of Statistics

The share of cargos handled in the porl of Semarang from the year 1970 to 1975 (o
the whole Java Istand was 4% to $% as shown in Table 3-5 and this was semaining on the
same Jevel in 1ast several years (see Rig 3-2).

The average growth rale of the cargos handled between 1970 and 1976 as shm\n in
Table 3-6, was 7 6% for fOﬂ?igﬂ trade; 15.5% for domestic trade and 9.6% for whole trades
which exceeded GDP’s growth 1ale of 7.5% established for PELITA 1. W hen analyzmg these
figures l'ur!he: in defail, the exporl ‘was reduced by 6.9% but nmpolt was cons:derabiy
increased \-.nh 12.2%. The growth rate of domestic frade was high for both inbound and
outbound cargos and especially the growth rate of mbound €argos was éxlremely hlgh with
2b.1%. Impord in’ 1976 decreased but this w asduc foa stoppage of ferhhzer imgord.

The share ofcatgos handfed in the port ol‘Semarang in the years from I9?0 to 1976 as

shown in Table 37, decreased by 8% from 78 5% to ?0 S% l‘or foreign trade, hm\e\-er
increased from 21.5% to 29. S for domesuc !rade

If outbound 16 inbound ré!io:; of all cargos handled in this péit are compared as shown
in Table 3-8, the ratio of 1:1.6 in 1970 has changed to 1:3.5 in 1976 mdu‘almg considegable
amount of increase of the mt}ound cargos. :
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Cargo Handling Volume (Million tons)

Fig. 32 Trend of Carga Handling Volumé by Major Port In Java Island
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Table 36 - Treénd of Cargo Flow by Trade in the Porl of Semarang

(Unit: thousand tons)

Foreign Trado Domeéstic Trade k
Year Bxport | fmport | Total | Outward | Inward |. Totad Total
1970 120 | " 246 | 366 57 43 100 466
1971 140 ésg 393 71 45 56 509
1972 114 326"| w0 75 71 116 586
1973 89 122 "-.7_51 1 50 93 173 634
1974 110 144 554 80 - | 100 1:3}39 743
1975 69 si | sso | &7 112 199 779
1926 V) 78 192 570 102 136 238 868
i Average giowth - _ ‘ 7
rale (%) -6.9 12.2 7.6 192 - 28 15.5 9.6
Sousrce: *Cargo loading and unloading at posls in Indonesia™
Cenfral Burcau of Stafistics
1) ADPEL of Semarang
Table 3.7  Share of Cargo Flow i)‘);‘Trade in the Port of Semarang (1970~ 1.976)
7 {Unit: @)

[ . Foreign Trade . Domestic Tradé : T
Year Exporl ‘ Impozt | Total | Guiwa rd-ﬂ iﬂ\\;a"rd' Tc}zal 3 Toal -
1970 25.6 s2.9 | 8.5 12.3 9.2 215 100
1971 27.5 19.7 | 7.2 14.0 $8 | 228 100
1972 195 | sse | 7sa | w2 | a2 249 100
1973 129 | 618 | 247 | N7 13.6 253 100
1974 as | s | ass | Caza | i 25.5 100
1975 s.8.| 657 | 15 S 184 -25.5 100
1976 9.6 60.9 | 705 | 2.7 16.8 295 100

Source: ADPEL of Semarang



Table 3-8 . Ratio of Cargo Flow by Trade in the Port of Semarang (1970-1976)

[~ . Capo ﬂgi_‘____ —
) Yeéar ______Ratio by Inbound/Outbound '
o S I S N -
L1970, 3 16
1971 1 14
o wnR 1 2.1
1973 s 30
1974 [ 2.1
1925~ i 40
L 35

T

" Source: ADPEL ofSeﬁ}a;ang
342 (jcean Going Vessels

When ocean going vessels cailed al the port of Semarang in. |976 are classilied by
D.W.T and perceatages of each class aré. calcutated as shown in Table 3.9, the vesselsof
5,001 to 10,000 DW.T cfass are the mo:d with figuse of about 41% as far as number of
vessels called is concernted, in view of shares in DW.T, the share of vessels of lO 001 to
15,000 D.w T class is the largest with figure of about 46%. Comparing toaded and unloaded
cargos by DWT class, the vessels of 5,001 to 10,000 D. W T class have handled about 40%
of lefal cargos which is h:ghest in sharse.

. Fable3-9  Activities of Ocean Going Vessels by BW.T Class in 1976

{Unit: ¢)

| Chassification of DW.T
2,000 : 15,001
“andbetow | 2.001-3,000 | 3.001-5,000 |5,001-10.000] 10.001-15 000 ‘ermore | Toul

SEare i gamher of

caMhiag vessels e Ty 5.2 T R TY is | o
Accemolathe natioin
eanber of callizg
recsels £94.¢) (2873 {30.4) (7i.e) 5y (o)
SretaDWT 17 33 32 i 113 ) 3.9 100
T oL : . .
Adnimalathe ratio i : : : - : :
DWW i 1 OB 5.9 B L8 1 . 6503y . (%} (o)
U Share ia ('a:x'go Baafing . : : ’
solace b3 53 1 2o LY T B it9 [P 100
Arcemalatie cativin
c2rgo hindlisg solime { &.3) {15.9) {130} (¢1.3) (5. 2) {0
—_— ___J———_—_—_

Source:  ADFEL of Scmdrang
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Actording o the accunulative dislribulion cuiveés by (ommage class of ocean going
vessels as shown in Fig. 3-3, the vessels smaller than 10,000 D.W.T are aboul 72% in
number of vessels, 507 in D.W.T and about 61% in tonnage of loaded and unloaded cargos.

Fig. 3-3  Accmulative Distributions of Ocean Goiﬁg Vessels by D.W. T Class

100 —
/
i
yi/4
. l/
71ne% V //
4
. of :/
61.3% jf}//
: ///{;/[/ 50.3%
50 -/
Y 30.4% /;/
g ~7
[ <A &
% / 23'I&/'/
3 4
5 Lt V. gou .
2 r- /’__'__——"‘"‘
2000 2001 3001 5000 10001 1500l

and bddex ~3.000 ~5000 A~ 10000 ~15000 or more
- Classificationof DW.Y *

“Accumulative Distribution of Number of Veisels

= —Accumulative Distribution of D.W.T
— = —Adcumulative Distribution of Cargo Volume Loaded and Un!oaded _

Souice: ADPEL of Semarang
In Table 3 -10, the av erage l) MW.T forall \es:.els called al the port of Sem:uang in 1976
is 7,000 D.W.T. Awmge days of stay is the port was three days for Yarge vessed and five da)s

for small vesse], mduatmg that small vessel stays more in lhe post Ihan large one. A\erage
loaded and untoaded tonnage pér vessel was 1,100 tons. '
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‘Table 3-10 . Average D.W.T and Days of Stay of Occan Goving Yessels
in the Port of Semarang by D.W.T Class in 1976

T ('hss.lfuah-‘_m OrD“ T R . . 1
" 2,000 D R T A b 1 «] R
em and below | 2,001-3,000 3,001-5,000 S(OI 10,000 | 10,001-18, 000 Jor more | Avecage
Aversge DWT . i :
{tens) £00 2,300 3,900 7,200 I?,W 12,900 7,08
Averzge Days of : : ; )
 Stay {days) . 4 5 B 3 R 3 3 ) 3
Casgo hahdling volume ) . . -
| pes vedsel (tons) a0} 930|153 teso . | 14w 120 | e

Souvrcé: ADPEL of Semartang .

Average days of stay per vessed calling af the post of Sernarang were 3.4 days as shown
in Table 3-11 and F:g 34, Ac-:ordmg to Table 3-11, vessel slayed longer during January to
March compared o éther months. For ﬁndmg amount of cargos hand!ed during January lo
March which might be affected by longer days of slay in these months, the av eTage CArgos
handled pes days of stay in the port were examined and it was found out as shown in Fig.

3-5 that the amount of ¢argos handled in January and February was smalles than those in
other months as expected. Cause of this would be mainly due to rough s¢a arca belween
port and offshore anchorage : without being shel_ler;‘d by the breakwaler during wesl
monsoon in winler by which lighters were unable to senvice and vessels were forced to stay.

Table 3-11 A,\"ej?age Days of Sfay per Vessel by Month and Average Cargo
Handling Volume per One-day’s Stay by Moith in 1976

tem | gah | Febinic |ape |May]pan ] 1o fAca|sep ot {mor fDec | Average

Awesage daysof

Stay per Vessel : - ; ‘ \ : -
) Sles 10039 laa J2s|3r 26|27 28|33 |29 |27 34
Avenzgz Curgo : : ‘-,.‘ N S . ; o - t

handling vofume . : L i

§e1 br2 day's : _ i . 5
stay (Tons) S Iz |39 |3 |36 | 302f 303N 415 §§$ 431 §352 n

Sourcs: AéPELérSenimng

Numbei ol' océan gomg \es.sels catled at the porl of Semarang in 1976 arc shown in
Table 3-12, 4I‘} of them are usmg the Japancde ling and 20% of Ihem are usmg the
European line, mdntalmg that about 60‘3&' of all \e&sels are usmg thxse h\o linss. In Table
3-12, the awtage size ol‘ bcean gomg vessels is about 10,000 DW.T ror the European,
American’ and’ Aushahan Imes and cémpatatuely smaller vessels are usmg other lincs
including the Japanese lme Tonnage of cargos per vessed as showan in Table 3-13 is about

—~33- i



Fig. 34 Average Days of Stay by Moith in the Poit of Sémarang in 1976
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Fig. 3-8 Caigo Handling Yolume per One-day's Sfay pes Vessel by
Moath in the Port of Semarang in 1976 :

PRANESARRRCS

100

Cargo Handling Volume per One-Day’s Stay (tons)

Jah Feb Wai ApiC May Jn Jol Aug Sep Ot Nev Dec
Source: ADPEL of Semocerg
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Table 3-12  Activities of Ocean Going Yessels by Line in the Port of
Semarang in 1976

Line

ftem Si gspore Honﬁg‘ﬁng Jap2n [Odbers in Asia] Evrope [Ame fea] Australla | Total/Average
Skare in nomber of _ )
calling vessel (¥) _ 1.0 106 | 405 10.1 200 6.2 1.6 100
ShueiaDWT(R) |- 21 5.5 | 377 &5 32 110 1.6 100
Avérage DW.T (tons) 1,300 3,700 16,500 5,900 1,700 | 12,500 9,200 2,600
Aversge Bays of .
Stay (d1ys) L6 5 3 .6 2 3 2 -

Sour¢e: ADPEL of Semarang

Table 3-13  Share of Caigo Handling Volume of Foreign Trade and Avérage
Cargo Handling Yelume per Vessel by Line in 1976

o _: o N Cargo Handling Volume

Name of Line . —

Share (%) Average pes Vessel (lons)
Shingapore 73 730 '
iloagkong 123 1,280
Japan ' _ 358 910
Othersin Asia 2358 2,580
Furope . 91 $00
Aierica 109 . 1%40
Aus!ra_! ia 08 590
Tutﬂ];\\'erage 1000 1,100

Soufée: ADPEL of Semarang

2,600 tons for “Other in Asia” as the highest fonnage and the lowesl is the European line
with a value of $00 tons.

The amounts of "car‘gos'haﬁd!'éd for foreign lrade aﬁd their shares by group of
mmmodnl:es and by line in 1975 and 1976 arfeé shown in Tables 3-14 and 3-15. The majosity
of e\pmt cargos wére estale cmps food cn’:\ps and forest ptoduc(s and the majorily of
lmp('nt cargos’ ‘wére feilifizer and ‘manufactured ‘producls’in 1975, but majority of imporl
carg(}s in 1976 has been changed Lo manafactured producls and construction malerials due
to a stoppage of festilizer import.
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3-4.3  [Interinsufar Vessels

The interinsular vessels smaller than 1,000 D.W.T called at the pori of Semarang in
1976 were about 77% in number of vessel, $2% in D. W.T and 39%in lonnége of loaded and
unloaded cargos, of all vessels as shown in 1 "able 3-36. The a\erage size of intérinsular vessels
was aboul 700 D.W.T average da)s of s!ay were five days and average loaded and unloaded
cargos were 540 tons as shown in Table 3-17.

‘Fable 316~ Activities of Interinsular Vessels (RLStRLS DEVIASI+NON.RLS)
by D.W.T Classin the Porl of Semarang in 1976

T '_ : Clas.s:ﬁatm(\fDWT :
feem <00 204 betow | 501-700 [701-1,000 | 1.001-3,000 | 3,003 or more | Totad
Stare in nomber of catling _
vessels (%) - - o422 . 22.7 12.4 23 o4 100
Accomjhu‘d ratio in . i T )
aumber of calling vessels (‘1) {$2.7} (64.9 72.3) {93.6) T (100
Share ia DW.T (&} 16,7 19.2 158 162 21 100
Accomulated ratio k1 KT () BELLX 359 (1.7 {919 Coaom
Share in ca rgo l-.arsﬂihg volume . '
@) 225 24.5 1.7 398 1.5 100
Accumoliled r2tio ia cago
Bardling volume (&) {22.5) @1l G0 (32.59) {100 _

Source: ADPEL él'Scmaréng

Table 3- I‘I Average D.W.T Days of Stay and Cargo Handling Volume of lnleunsular
Vessels b) D.W.T, Class in the Pori of Semarang in 1976

Classification of DW.T
. ) —— — g ——— — y — = ~—
frem 500 22 betirs | £01-700 | 701-1,000 | 1,000-3.000 | 3,001 of more | Tewa)
Asenage DW.T (iens) 250 600 K0 3ATO 3.4 noy
Aserage days of stay (d2)9) 6 1 'l s 9 s
A\i;xzt cargo handling volume : .
(1ons) 29 ssd $10 *K0 1,500 549

Souice: f\ﬁi'ELafSémaréng
3-4-4 Local Boats
The transporlation of commodities between the port of Semarang and various small

poils in West and Central Kalimanlan, Banka Island and Riau Islands is being performed by
small Yocat boats for voastal sesvices. The major transporl cargos are rice and cane sugat. The

.'...38..-



local boals smalleér than 200 D.W.T catled at the porl of Semarang in 1976 were about 81%
in number of vessels, 65% in D.W.T and 69% in tornage of loaded and unloaded cargos, of
all vessels as shown in Table 3-18. The average size of the tocal boats was 150 DW.T,

average days of slay were six days and average loaded aind unloaded cargos were 190 tons as
shown in Table 3-19, :

Table 3-18  Activitics of Local Boats by D.W.T Class in the Porl of Seinarang in 1976

T . : Classificadon of DXT T
lrem 100 2 below | 301-200 {201-300 { 301-500 [5010c more | Toul

Shacé in pumbéi of calling essels : : : : ; .

* 85 ] 256 | - 168 21 0.4 100
Acoumulated ratio in pamber _ _ _
of calling véssels {X) _ : 55.1) (£0.8) {92.4) (97.6) (aon
ShatinDWT(® : - _ 31.8 29.9 28.5 $.1 1.7 100
Accumulated ratio fa DAT (F} 318 1 ]| 33 {100}
Share In cargo handiing volume (1) 382 na 3.5 4.9 - 23 100
Accumulated ratio ia ¢3 5g0 handling ) :
volume (F) L 35.2) {62.%) (92.5) {91.7) {100

Source: ADPEL of Semarang

Table 3-19  Average D.W.T , Days of Stay and Cargo Handling Yolume of Local
" Boats by D.W.T Cfass in the Pott of Sesnarang in 1976 '

Qlassification of DW.T.
ftem 100) 2 Betow | 100200 | 201-360 | 301-500 | 501 or mose | Total
Aseinge DWT (lons) 1 we | so | 20| s | e0  so
Aserage days of stay {days) - [ 7 4 6 1 &
Avesaze catio handling - '
solme (1009 ) 130 240 270 410 1,050 19

Source: ADPEL of Semarang

345 Sailing Vessels

~The saiting vessels which call at the port of Semarang mainly ¢come from Madura,
Sulawesi (Bugis) and Xalimantan. Sailing of these vessels is apt to be influenced by weather
and their sailing cannot be made as planned, bul a great number of sailing vessels are in
seqvice and tolal cargos franspoited by these vessels are relatively large in quantity, making
of thesd vesséls not néghigible in the interinsulat transpost. These sailing vessels are mainly
engagéd in lrdnsportation of subsistence commadities such as boards and rice betwéen the

1
| i
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port of Semarang aitd $ocal ports in Central, Fast and West Kalimiantan, Sulawesi, and EFast
Sumatra. Compasing yéar of 1976 to year of 1975, both number of calls and ¢argos Mow are
incréasing. This increase is considered to be caused miainly dué o aclive transpost of foods
and “vatious materials frém Semarang 1o inland of Kalimantan and of ‘lumbes from
Katimantan {0 Semarang in recenl years. The sailing vessels smaller than 100 D.W.T called at
the post of Semarang in 1976 were about 78% in number of vessels, 45% in D.W.T and 51 %
in tonnage of laaded 2nd untoaded cargoes, 6F all vessels as shown in Table 3-20. The average
size of the sailing vessels was about 80 D.W.T, average days of stay were six days and
average loaded and unloaded cargos were 50 tons as shown in Table 3-21.

Table 320 Activities of Sailing Vessels by D.W.T Class in the Port
' of Semarang in 1976

Classification of DWT - - - W

Item 100 and helow | 101-200 [201-300 | 301 or snore Tozzl
Sz in pumbes of calling vessels (2) -). - %1 138 6.2 1.9 100
Accamulalad ra2tio fn nomber of . _
calling vessels (&) (78.1) 91.9)} (58.1) (100)
Share in DW.T (%) . 1-]77 24.7 21.6 9.0 100
Accomulated ratio in DW.T {X) (44.7) (694)] {(9..0) ‘(!CO)
Share in cargo handling volume (}) 5t.4 27.7 15.7 5.2 100
Accumolited fatio In cargo handling S IR SR S
voluma () . {51.9) - : (’?9.1) ,‘(911.8) ] ;lm)

Source: ADPEL of Semarang

Table 3-21  Average D.\\"_.T, Days of Stay and Cargo Handling Volume of Sailing
Vessels by D.W.T Class in the Poit of Semarang in 1976 A

_ Classification of DWT - _
fem 100 2nd betow | 101-200 | 201-360 | 301 or more | Total’
Avesage DW.T (tons) 50 1o 260 | 30 20
Avirage daysof slay (days) 6 ? 10 8 6
Averaze cargo handling volume {tons) i0 %0 20 1o’ BT

Soutce: ADPEL of Semarang

346 Offshore Cargo Handling and Lighter System .

The post of Semarang has shallow waler deplh and vessels with draught greatee than

4.5 meless are unable to enter the watét area of the port. Thetefore, by the regulalions
established by Porl Administration of Semarang, the vessels larger than 3,000 DAWY.T must

T—40-



anchor at offshose anchosage and their cargo handling must be made by the lighters in order
{o maintain the safely on the sea,

One (ugb()a'l is capable to tow four lighters at one time, each being loaded with abowt
100 tons, and transporl time of cargas by lighters is about (wo hours and it takes about |
hour to get there when baige is vacant. However, towing becomes very diflicult during west
monsoon season belween January and February and it will take more than 2 hours -

Six companics are now engaging in offshore cargo-handling wosk, and five of these
companics are fanaged by shipping companies and only remaining one is specilizing in the
offshore cargo-handling business as shown in Table 3-22.

TFable 322 Cargo Hal".!di.iﬂg Volume at Offshore A‘nchoragf_: by Company
: in the Port of Sesnarang in 19761977

. . Unlozding Loading To1al
ame of Compan , ;
' * Pa y x1,000 tons x1,000 tonis x3,000 tons
PT Jakalla I_IO)d 85 34 19
- P.T. Samudeca Indonesia ' 110 - 10 . . 120
“ PN.Pelni ‘ . 47 9 49
P Trikora Uoyd .58 7 62
" PT. Gesury Lloyd - : - 42 7 - 49
P.T. Berkah Bintang Samudura 69 | 0
Total o : 408 61 469

Source: ADPEL of Semarzng

*Situation of utilization for anchorage and pier facilitiecs from Apsil, 1976 to March,
1927 is indicated Table 3-23. It shows that approximately $7% of tolal cargos were handled
in of(shore anchorage by lightess and 43% of them were handled at whaef.

Table 323 Cargo Handling Volume and lts Share by Facility in the Port of
Semarang in §976/1927

'——— T TTTTTTTY T T T TTTTITTY .
! Caigo Handling Volume
Facility i 1?000;:3 o Share ()

. X ons 3
;____.-._.___ SIS N
! Offshore Anchorage | . 469 57 :
. Whaf . 349 | 43 l
i Total ! 818 100 j
R U SRR SR o ]

Soutce: ADPEL of Sefmarang



347 Present Situatibn of Cargo Handling

Un!oadmg capacitly of \esscl with draugjll sma"er than 4.5 m at quaywall is shox\n
below, ' ' - :

General cargo (including storing work): - ' : '280 tonsfday/vessel
Major commadities (rice, sugar, festilizes)! 400 tonsftayfvessel

Handling of geneml c¢argos is performeéd by imechanical handlmg ttsmg machmes SUCh as
forklifts bul major commodities are handled by manpo“ or alone :

Cargo-handling capacily by lighter al the offshore anchorage is shown below.
General cargos {incduding storing wéik): -~ 7 ¢ 7' 'S00 tons/day/fvessel
Major commodities: : 1,000 tonsfdayfvessel

The efliciency will be tower than the above values during west monsoon season.

Cargo-handling capacity (loading and unloading) of the port of Sentarang expresied by
average value of both guaywall handling and offshore handling is 15 tonsfhour for general
cargo, 20 tonsfhour for bageed cargo such as rice and sugar, and 15 tonsfhour for bulk
cargo, and they ¢an be also expressed by 600 to 900 lonslday for general cargo and 800 to
1,100 tons/days for bulk cargo.

In year 1976, total of 315 thousands workers handled about §08-thousands fons of
CAB0s, ;

Table 324  Trend of Number of l_ongshoremen ins the Porl ol' Sen‘harang(l')m 1976)

s +" {Unit: thousand persons)
T Average :\lto.- of l..;-wgs£nr;r;;n. - A\-erago No. of ngshoremem
Year Wo. of Longshoremen per moath por day
1970 B S B T e
197 31t . 6 :. 0.9
1972 317 ) 26 11..9
o | 358 R ) Y
191 It 33 S E R
s | 36 30 10 '
1976 315 26 o.é r

Source: ADPEL of Semarang
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Fertilizer which iieeded many $abour forces weré handied in 1974 and 1975 bul impost
of feitilizer was discontinuéd in 1976 and general cargos were packed in boxes starting from
1976. Thus; forklifs are mainly uscd after this year and number of workers employed has
been teduced after 1976 as'shown in Table 324, ‘

Numbes of workers engaged in cargo-handling in the port of Semarang from April,
1976 to March, 1977 was approximately 800 per day, their work capacity was about 2,000
tons per day and work capacily per person pér day ‘was aboul 2 tons as shown in Table 3-25.

Table 3-25  Number of Longshoremen and Cargo Handling Capacity
in the Port of Semarang in 19761977

i

LMontkly No. Monthly Vol. of | Average No. of | Averzge Capacity | Average Capacity
‘of Loogshoremen] Cargo Hindling | Loazstoremen | of Cargo Bandling | of Cargo Handling
(p<rsons) (tons) fer Day per Day (lony!day)] pex Porson per Day
: {pessans) (tons!pemm!day)
1976 Apr .90 o 6_1',319 - 8—3:::;“ 2,11 2, ‘J'
May 24,913 62,510 £04 2,016 k 2.5
June 13,015 50,025 £35 |8 2.6
Ity 23,716 £9,253 810 1914 11
Aug _ 19319 -!6,694 ) 625 $,303 14
Sep T aoms ] s h s e ‘24
(133 35,867 7.1,378 7 . I,ié? - .37 2.k
Nov 1}9,131 2,128 973 2,071 2.1
D 515,022 58,245 814 1353 7.}
1917  Haa 23,65 15,648 Pl 1L5G5 2.0
Feb 25453 57,983 - *1 197> 2.0
May 32,618 !‘.I,SHI . 1,053 1,710 2.6
Total MR,045 ?l?,“{ e 1,957 23

Source: ADPEL of Semarang
3-4-8 Uiitization Trend of Transil Sheds and Warchouses

These facilities are all efficiently being used, and storing and cleamng of talgos are also
bemg performed very efl‘eclnely. :

The ﬂhhzaluon mte of 1the Iransxl sheds iosé belwéen 1915 and l9?6 and uuhzahon
fate &t open storage atso fose dunng lhb same penod Ilo\\e\er. utilization ra(e of
W arehousr ‘for dangémus cau,os is reduoéd dunng thc same penod bul this is mainly due 1o

dmbﬁlmumg of us‘.e of lhe old warehouse m l9?5 and starlmg of use of newly bmlt
warehouse in 1976
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- A cargo-handling system by which cargos ace transported ditectly through consumer's
waschouses or warchouses within pier area instead of carrying them to (ransit shed is being
employed in handling particular itemis such as rice, fertilizes, tapioca, lumber, asphall, efc..
Records for period from April, 1976 to March 1977 showed thal the amount of cargos
which did not go through the transit shed was aboul 68% of total cargos handled as shown
in Tables 3-26 and 3-27. 3 . o .

Table 3-26 . Cargo Flow without through Transit Sheds by Kind of
Vessel in the Porl of Semarang (1976/1977)

' (U}nii: lhc?msand {ons)

r Kmd of \'essel Cargo Flow

£ e F P
! Ocean goingvessel _ : SRS 342

! Interinsutar vessel ~ 98

| Local boat _ 57

I Saiing vessed 56

L Total _ _ 553

Source: ADPEL of Semarang

© Table 327 Shase of Cargo Flow by \‘iafyﬁl:_hout via Transit Sheds
in the Port of Semarang (1976/1977)

(Unit: thousand lons, %)

l Clhasafication (‘argo Flov. ..+ Share : }
?—_ — e — — ,_‘__.._-.;. -_—e e e : R - p— ——- - ——— o —_— -

; ‘ithout via Leansit sheds 553 : 63% l
n; Via transit sheds 363 ! 22 }
§ Total ' 88 BN (11 2 J

Source: .\DPFL ofSEmamng

3-5 Problems under Present Situation
3-5-1  Offshere Cargo Handling

The anchorage in the port of Semarang currently has an approximate water depth of
onl)' ~4.5 m so that vessels with draught grealer than $ 0 m are unable fo enter the wates
area of Ihe port. 'ﬂ‘h. \mels Iarber than 2,000 D. \\’ precenlly am:hor al ol‘l‘shore
amhorage \\hlth is aboul 4 Lm lo S km a\\ay from the harbour and are relymg upon Ihe
Inghlu for ol‘!‘shore cargo handlmg And su;h \esse!s amounl to almOsl 85% of all o-.ean
going vessels. Trancposl of cangos belween the an-:horage and wharf is ptesentfy perfc-mled
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by 2 {0 4 lighters with average capacily of 100 tons which are towed by a tugboat,
and time required for this towing is aboul 2 hours dusing full toad and 1 hous during
vacant load. - And offshore cargé handling capacity is aboul 15 tons per hour while it
is 20 fons per hour at the whael. Thus, time required for handling cargos of 100 tons is given
by 100 tonsf15 tonsfhr + 100 tonsf20 tons/hr = 12 houss, If time required for a round trip
is added (o this 12 houss, tolal of 15 hours will be needed at present time.

The cost for handling cargos by lighters at the offshore anchorage is said to be about
1,500 to 1,600 Rupiahs per one ton of carges and this cosl is borne by shippers.

Also, if a wind of aboul nine meters per second velocity is forecasted during winter
between January and Masch, Porl Administration of Semarang will secure the safely of the
port by piohibiting cargo-handling at the offshose anchorage and anchorage in the poit
which, in the result, will inevitably increase the days of stay of vessels at the port. Thus,
incteases in cost and cargo-handling time compared to other ports such as the port of Tg.
Priok are resulted in the port of Semarang which are considered to be one of main reasons
for difficulties in making calls at the port of Semarang for most of the vessels.

According o the example of year 1976, 440-thousand tons of annval incoming and
oulgoing cargos which was aboul 55% of total annual inbound and oulbound cargos of 803-
thousand lons, were relying upon the carge-handling by lighters and it was said that total of
about 700 millions Rugiahs wete paid for the cargo-handling by shippers.

Thus, some usess prefer to land the cargoes on other ports such as Surabaya and Tg.
Priok and o use ondand transpost means from there in order to save shipping costs sather

than Yanding them on the port of Semarang. However, in such cases, costs for road iranspon
will be siaturaily tequxred

Some of demerits of offshore handling are delays in sailing schedule due to oading and
untoading of cargos and losses due to damages (o the cargos for shippers and losses due lo
additional costs for fuel of vessels and additional cosis for crews for shipping companies.
Loss due to delay in schedute of vessel is said to be about 200,000 Rp.fday for vessel smaller
than 500 DW.T, 1,000,000 Rp.fday for vesszl of 3,000 D.W.T class, and 2,000,000
Rp.Jday for 8,000 DW.T ¢lass respectively. When a berth for large vessels is constructed in
fulure, offshore cargo-handling in_ the anchorage will be drastically reduced and vasious
losses will be accordingly reduced or eliminated.

Thém are lhe main reasons foz the greal nezd for the Deep Sea Betth in the port of
Semarang. - <o :



3-5-2  Siliation and Maintenance Dredging

Coastes Harbour is a fine berthing facilities with -5.3 m design water depth but has
been affectéd by sedinient flowing from sonth and west canals of the city of Sémarang and
by littoral deift in fnner or Outer Harbour so that its depth has beea shallowed and only
about -4 m water depth can be now expected. The maintenance dredging for navigation:
channel and anchorage is now being performed under the direction of the Port
Administration of Semarang and total of about 360-thousand cubic-meters of <édiment was
dredged in fiscal year 1976. ' ' ' : -

in ordes to sealize the callings by large vessels, actial sitiration in the port of
Senarang must be investigated, meéasures for solving sillation musl be planned through
the scienlific ‘analyses and widening and deepening of navigation channel and an-
chorage must be enforced. * If widening and deepening of the navigation channel and
anchorage are peétformed,- they will naturally increase the amount of sedinwent of the
siltation. S

An appropriate limit for stopping the invasion and sedimealation of the inflow
sediment by breakwater or proin must be determined but also' a limit of maintepance
deedging to be expecled must be established, and balancing between these (wo limils is one
of the mést impostant faclors in making the plan for the port of Semasang.

3-5-3  Handling of Petroleuvin Producis

Présently, the pefroléum products are being handled through Oit Jelly in Entrance
Hasbour and Sea Berth located approximately 4 km offshoie in the port of Semarang, and
most of these products are the untoading of domestic trade and will be supplied to its
SRS arca.

When industries further develep and economic activities beconte more active within the
service area of the port of Semara g including the city of Semarang in the years to come, -
démand for petroleum products witl be naturally inceeased and therefore amount of
petroleum products passing through the port of Semarang wil be increased accordingly.

Existing Sca Besth is being used for supplying the pelroleum’ lo a pélroléum
distribution base for the city of Semarang and ils rolé of luel supply to theemal power
sfation presently being constrnuecled will become very important alter starling operation
of this power plant. This Sea Betth is located oulside the port and no any problem of its
utilization is anlicipated in fulwre, but Oil Jetly will offer a serious safely problem of the
port since il is located at an cnteance to the domestic trade whail and at branching point of
channel where many local vessels pass by. Net only for navigalion but also in view of
utilization of the domestic trade wharl, it is desired to move this Qil Jetty to other place in
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an eartiest ime.

As forcign trade whasf is extended and improved from now, the number of calling
vessels will sharply increase and demand for fuel supply to vessels witl also increase accord-
ingly, and it will become necessary to properly fecale the fuel-receiving facifities which also
supply the fuel Lo the vessels by considering overall aspect of the porl whenm moving existing
Oit Jetty to a new location.

3-5-4 Fishing Boats and Fishery

Promoling fishery as a stable supply of protein in this area is indispensable for its
development. However, when examining mooring of fishing boats in the present port of
Semarang, they are all moored togelher at lhe oot of West Breakwater of the Entrance

Harbour bul il is inefficicnt and has several problems in actual use since it was not planned
as a fishing porl.

First problem is that presently about 200 fishing boats are segistesed in the porl of
Semarang and most of them are -moored closely to the navigation channel at the present

poil eatrance so that they sail through the general navigation channel when going to fishing
in the moming and evening.

Secondly, a nallow area at the o0t of the West Breakwaler is now being used as a base
for fishing preparation Tor the boats and as a market Tor fishes in a planless manner so that
the connection with the cily of Semarang is made only by a single road passing through
fishing boats® wharf of Kali Baru and thus it is completely unable to meet the future
development of the fishery.

In making a master plan for the poil of Semarang, il is required to make a very basic
fishing port improvement plan for the development of fishery in futuce and to realize its
consteuction in paralled with the improvement of the port of Semarang.
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CHAPTER 4
NATURA L. CONDITION OF THE PORT OF SEMARANG

4-1 General

The port of Semarang is located on the northesn coast in Central Java facing to the
Java Sea.

The elimate in the district is of lropical rain forest type and is divided info rainy season
and dry season. In the rainy season the northwestern monsoon is predominant while the
southeastern nionsoon becomss predomsinant in the diy season,

The wind has very outstanding daily changes which can be charactesized by s¢a breeze
duting the day and fand breeze al night.

The waves are developed during aetthwestern monsoon with their sizes maximum in
ke afterncon.

The rivers flowing into the Java Sea from highlands runhing in east-west direclion of
the island of Java in the hinteiland of the port, are Semarang River in the vicinity of this
pori and East and West Canals, all being selatively small in sizes.

The botlom of the sea is gradually shoaling at tke beach and the boltom nrainty
consists of silt.

4-2. Geographical Conditions

_The port of Semarang is focated at 110° 25° of east longitude and 6° 57 of south
latitude on the northern coasi in the central area of island of Java, is connected to

Pekatongan and Tegal in the west and lo Jepaia in the nottheast and shiclded by a cape (50
km wide X 30 km long) having Mt. Muraya.

" The port of Semarang is within the altuvial lowland cullured by a_small siver of
Semarang River running through the cily of Semarang and by West and Fast Banjir Canals
both being separaled approximately by 2 km in east and wesl.

.. The areas of basin of the East and West Canals are about 132 km? and 190 km?

respectively, The East Canal has asid zone extended in the upper reach and supply of
sediment to the beach is considered 1o be aclive.



The West Canal is connected 1o a dam and sand deposited there is ulilized as aggregate
for construction work so that sediment supply 1o the beach is limited to 2 ¢erlain extent.

The bottom of beach is extremely gradually shoaling and area of 10m water depth s
mose than 4 km away from the coast.

* The distance to the hightand in Ceatral Java is about 30 km from the beach, and it

partially includes hilly fopography butl mostly is plain occupied by cultivated farm land
comprising fice ficlds and farms.

' To the wesl and east of the present pord facilities on lhe coasl, fishponds and trace of
abandoned salt fasms are continuing. '

4-3. Geological Condifions

Fig. 4-1 indicates geological condition of an area including ihe port of Semarang. Main
stratums in thé area will be described in Appeadix,

The bottom matenials in front of the po:l of Sem:uang comprise sandy silt ofexl(eme-
Iy fine grain size of s:lly sand.

4-4. Meteorological Conditions

The almospheric pressure on the sea remains relatively constant throughout the year.
Since the isobaric lincs are linear on the Java Sva, wind velocity should probabily be
calculated considering the balance belween surface friction and a!mosphenc pressuce
gradieat sather than the deflective force due Lo earth’s rofation.

Total wind velocity and velocity exceeding 10mfsec reSpﬂlnely nmieasured in 1hé port
of Semarang aré shown in figures listed in :\ppendn

It indicates that the frequency of appearing of steong W - NW wind is high during
northwest monsoon season {rainy season). But east wind as well as siorth sea wind which is
aflceted by sea and land breezes will appear during soulhéast MoONsOON scason {41y scason).

The time of occwrrence of daily smaximum wind velocity is showa in Appendix. Daily
maximum velocily occurs during the day in the southeast monsoon season belween June
and September, and during aflerncon in the lransmonal period bel'.seen Odobet and
Becember,

During northwest monsoon scason between January and May and Juring subssquent
transitional period, maximum velocily occurs even in the night due 1o prodominant

~50—



$2100,

SIUD3I0A  BU2SOIY
$9190;
AIDLUDUIIDDS  UIDCIG
s8lo0,

UOLSARW | 2UIIRI|d
$19npoJd  IUDS|0A
PADUUDILL ! PUN
$%204

Buidoaq 9419097
S1002040 . 2IWBII0A
Kioudaionk  Bunoa
202904510lg
JUBOIN

S100p04d J1UDSIOA
Adsulaiend PO
PUIICIOM 591004
YDA WINIADL LY
JUDIOIOM  WMIAN Y

461 uodop o Aeaung

000'000°2 : |

CODARPOW R DADP 40 DI

1091501099 Ui Aq pasulLd
DISUOPU| 0 ABAJng (001601089 BuL A PRIDARG

[02180/099
=Bl

-5



monsoon but in majorily the maximum velocity occurs in the afternoon being strongly
affected by sea and land breczés (sea brecze during day, land breeze at night).

The rainfall by month in Semarang is indicated in Appendix. Rainy season and dry
season are clearly distinguished and cach season wilt coincide with north west and southeast
monsoon seasons. The avérage yearly nainfall in the years from 1967 to 1970 is
approximately, 2,000mm but it also exceeds 3,000mm in cerlain particulas years and
monthly rainfall is also widely varying.

Yearly niean atmospheric temperature in Semarang is 3p.pmximaltly 27°C.
4-5. Oceanographical Conditions
4-5-1 QOutlook

Deriving of meaningful factors such as wave height, period and wave direction required
for design of port structures from the measured data is difficuli since tong-term waves
observation by wave recerder has not been performed around the Javs Sea.

The results of Tg. Priok Post where records of visual obscrvation by use of waler gauge
are selatively well kepl, are indicated in Appendix Tor refesence. According lo ﬂus table, it is
obvious that the high waves appear only in Ihe noﬂh\\ est monsoon season.

Under current Indonesian segulations, all vessels passing parlicutar predelennined
points are obligated (o report wind and wave conditions lo Meteorological Bureau by radios,
and oulline of oceanographical conditions of the Java Sea can be generally understood using
these data,

Wave appearing conditions by month in area at 106° to §14° of east longitude and 4°
to 7° of soulh latitude in the vicinily of the port of Semarang in the Java Sea are shown in
Appendix. The waves in northwest monsoon season have the wave diréction W — WNW.
High waves arriving from direclion of SE — E during southeast monsoon are indi-:a(ed, bui
they were recorded mainly in northern half of the Java Sea and it is considéred that they
will be rathes concentrated to the direction of E in offshore of the port of Semarang and
wave height will be considerably lower.

Ocean current in the Java Seais a_cnr_rént moved by wind caused mainlj(’ by monsoon.
Main cureent direction during southeast monsoon between May and Seplerﬁber is rather
wost. It is mainly east in due-.ln‘)n during northwest MOnsoon season belween’ Vmember
and March. October and April are transitional ronths. :\\erage maximum cusfent is about
0.5 Xt for the both east and wesl cusrents, and maximum velocity ever obsened on the
outer sea is aboul 2 kt for both monsoon seasons,
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The tide level in the poil of Semarang is automatically being obsenved in tide station
located in front of eastern wharf of the porl. Main tide levels and harnionic constants of tide
oblained by harmonic analysis are iu_ldieatcd in Table 4-1 and Fig. 4-2. Semidiurnal tlide
precisely appeass during mieap tide but generally diusnat tide or semidivrnal tide with
frequent diural inequality will occur,

Fig. 4-2 Tide Level in Semarang

+2.00
Meon High Woter Levet uriod"fl  + 100
Mean Sea Level z106M
_Mean Low Water Level yt0. 2™l toco . |Ze°08 Dotum Lino

Table 4-1 Tidal Constants ai Semarang

Constamt M2 Sz N Kp K O PP Mg Msy 79
Amplitsde (cm) 10 8 5 s 22 8 7 - - 60
Lag of tide (%) 12 203 - 133 160 7 128 2 - -

The current near the coasl is mainly governed by ocean current in offshore area and
even the possibilily of countercurrent in revesse of geheral currend will exist where concave
coastal ling is existing as in the case of the post of Semarang. Cumrenl in shallow water arca
with water depth less than several meters is governcd by the tidal cursent, and easlt curreal
will occur duning ebb tide and west curient during rising tide.

4-5-2 Pievious Studics

Metcoroligical and oceanographical observation in the porl of Semarang was conducted
by Gadjsh Mada Univessity in the northwest monsoon season between 1974 and 1975,
- According 1o this report, wave observalion was conducted in an area where waler depth is
6m and its distance from pier was 2 km offshore. The wave period was measured by stop

walch and wave velocily was measured by measuring fime required to pass two poles
séparated 50 meters belween. :

Wind in Febsuary was strong, ils velocily was $ to 10 mfsec and its direction was
W - WNW. Wind in November was weaker and ifs direction varied between N and W. As



indicated in the figuse listed in Appendix wave height in the po’rl'of Semarang has close
relationship with wind velocity cleasly indicating character of wind waves. Wave height in’
relation with identical wind velocily is affected by wind dircction and time of duration, and
it is highér in February than Novembes. Maximum significant wave heighl obsenved was
1.5 m. The wave height increased as period increased indicating the characier peculiar (o the
wind waves. (Sce Appendix} by location and they were considered to be soft elayey sill
containing shells up to 6 (o 8 m below the surface layer.

4-5-3  Assumption of Design Wave

QObservation of the waves by insfruments is more desirable, though visual observation is
useful for finding seasonal variation and othes tendencies bul nol relaible quantitatively.
Regrettably, conlinuous observalion by instruments such as wave iééorder has nol b:e_é‘n
performed ia the port of Semarang and only the secords of visual oh;ervaliﬁn are e;"cislki"pg.
Theérefore, the waves which are the basis of design of post structures and an:i!y'ses ‘of the
shoaling mechanism will be assumied here wader certain assumplion.

Table 4-2 indicates fetch by direction. The maximum value of the fetch is 600 km in
NW direction. But wind records in the port of Semarang indicales that daily changes of wind
are very clear even during northwesl monsoon s¢ason and most of the time of duration of a
same wind direclion is about 5 1o 10 hours. Thus, theé scale of wind waves is limited by
duration and effective fetch length will be much smaller than those shown in Table 4-2.

Table 4-2 Direclionat Distribution of Felch

Direction { NNE N NNW  ONW WNW.
Fetch (km) 400 440 o 600 550

Wind is not blowing uniformly throughoul the Java Sea, bul sea breeze and land breeze
are blowing once a day alternately within the range of cerlain [eich lenglh lrom the coast,
and monsoon blowing through the Java Sea is adding to or decreasing from the wind
velocily near the coast.

Thus, dala with Jarge wind velocity and longzer duration were selected from the wind
data of Semarang, and wind assumplion was made. Results of the assumplion are shown in
Table 4-3. :

The maximum significanl wave as deepwater wave will have wave height of 2.3 my and

74 sec period for NW wave direction, 2.7 m wave height and 7.3 sec period for W wave
dircction, and 1.0 m wave height and 4.4 see penod for NV wave direction.’
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However, in this assumption, the wind observed in Semarang was assumed to be
uniformly blowing throughout the Java Sea. But it can't be said 1hat bolh wind velocitly and
direction of Semarang ase coinciding with those of the ocean. Therefore, it is considered
to be the best method to collect obsenved atmospheric pressure at each area around the Java
S¢a, to compute wind yelogily from balanee belween gradient of atmospheric pressuse and
friction on sea surface, and (o correct the values in reference to obscrved value for the wind,

The wave computed by assumiption of $MB method is so-called deepwater wave, and it
will become shallow water wave when it reaches (o a sea with depth less than half of its
wave length, then wave direction and wave height will be altered (period is assumed to
remain unchanged) by the influences of refraction, shallowngss, bottom friction, etc.
Refeaction is illusirated in Figs. 4-3 to 4-6. Several lines shown alnost in parallet in the
figures are indicating the difections of waves,

Table 3 Wave Eslimation

Oy S8R SGahad)
N,

i T Rt Wwael T T
Dyce Case ———‘lﬁ, - Deep Se2 Ware Ehﬂlﬂiﬂf‘-““' Fetch Ledsh | Continods

Wied Duzation] Wave Hejghl T i r oom) tour

Oirection Vim/sk houedt) {m) KV 1pMm) by Ksex) _
AW t977. 2.7 1 {108 13 JHe=23 ossl 26 | 74 20 wh -2
- 2.15 2 J113 10 2.1 - 315 1 69 15 " - 22
- 2.18 3 {ns 7 10 - 1% | 66 103 . 1 - 16
- 33 4 s 3 58 - 16 { 64 110 17 -9
- 29 5 {3 ] 18 - 16 |'s3 19 10 -
- 222 6 {139 i 1.3 - 1.6 | 60 52 $ -n
~ 34 T firs 1 | 5] - 3.5 | 5.1 L) } -8

w a1 3 113 16 WNK 22{2T)|0.53] 3.1 | 5.3 143 7 -

- 223 % J1e 10 WNA 24027 | - 2 | 23 170 9 -18 !
- 2,15 19 s 10 WXNW LS - 09 ;&5 550 2 -
- 215 it {13 (3 wWaw L2 09 - 0.9 | 62 83 5 -1
- 2.19 12 fiLs i WAW L8 ¢4 - 09 | 6.4 150 ¢ -1
- 222 33 {1ns 5 BWNW YT - 0t | 54 (%] 1”7 -6
X e 9.5 1§ 51 9 oz kO : 08 | s &3 0 -8
NE 9.6 15 1 93 I 10 050!l o8 | 54 1 i -1
- 013 s 1 9% ' io - 08 | 414 5] M-I
-~ 5.7 1 2.2 [y o8 - o6 § 5.2 33 32 -7
- S 3 18§ 2.2 t 0.7 - 06 | 38 22 13 - 16
~ 6,30 19 | 62 5 [ X3 - 0S5 |3z D 1519
- 5. 6 20 | &2 § 0.5 - ci | 33 23 13 -3

~ X1: Refixticn C;t:ﬁ:iml

As clearly wnderstandable from Table 4-3, the wave arriving at future west breakwater

will be deformed 1o shallow water waves, and deep-water waves with directions of NW, W

and NE will become smaller waves with wave height of 2.8 m, 1.2 m and 0.8 m respectively.

Since the beach is gradually shoating, atienuation of wave height by bottam friction can be
~expected but this effect is nol clear for the boltom materiat of silt.

According to Brefschneider’s method, the attenvation factor by the botlom friction

for waves with 6 sec period and 2.0 m wave height passing through a shallow water with 6 m
mean wates depth for a distance of 2 km, has been cateulated with a result of 0.85.
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Gadjah Mada Universily conducted a few observations using wave height gauge on 61h
to 91h of Noveniber, 1974 and on 161h 1o 18th, Februaty, 1975 and some measured values
were obtained. Wind obsérvation was also conducted during this wave observation, Thus,
wind velocities and dusations in the observation records were lakea out and used for
calculating the wave by the SMB method. The wave is compared wilh measured values and
indicated in Pig. 4-7.

" Fig. 447 Corselation between Observed Wave and Estintated Wave
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From this figure, the following items have been made clear:

Measured period coincides with caloculated value wilth assumiplion. Measuted wave
height is aboul 85% of calculated value. Generally, scale of wave (wave helghl penod) is
also rdatéd to wind \e!mn!y, duration and fetch lengthl '

The dilleieace belweenr measured valué and ealeulaled value by assumplion is
considered to be mainly dué fo the wave development limited by fetch tength of due to
considerable attenuation of wave height by the bottom friction.” ’

The fetch lensth shown in Tab)e 4:3 is 2 minimum feteh ledglh réquired o generate
the calculated wave. Thercfore, the range where séaand land breczes are affected, is
considered 10 be slightly shorter than these valués, or allenvation of wave height by the
bottom friclion is considered 1o be very oulstanding. In cither cases, howeves, calculations
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by assumplion were corrected particularly for high waves and it was decided to use only
85% of the wave height.

The frequency of appearance of wave height was then ealculated and shown in Fig. 4-8.
This indicates that the deepwaler waves with dircction of NW in the port of Sesnarang have
appearance frequency for 2.0 m significant wave height with 5-year probability year.
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4-6 Soil Conditions

4-6-§ Pasl Sunveys

(1) General

3)

The soil in and around the port of Semarang is clayey silt or silly clay with no regional
difference observed and is neasly homogencous to about 30 m below the ground level.

_ Su.n"eys- of the soil of the port of Semarang were carricd oul by the Gadjah Mada

Univessity of Yogyakaita at about SO pointsin the vicinity of the port in 1973 to 1975
and by the national electric power corporation P.L.T.U. at 19 peints aboul the site for
construction of a thermal power plant.

Scnl survey by Gadjah \iada University
The s0il survey of the Gadjah Mada Universily was conducted b) the Dutch melhod

cone peactrometer fest, and use of the sampler (20 mm@) atlached to the cone
penetrometer, with a ponfoon used for sunvey on the sea.

According to the test resull, the soil had a density changing more or less with

- increasing deplh but was genesally homogencous.

Thé_ items of sunvey were the unconfined compression test {(qu), bulk density (-n),
specific gravity (Gs), water content (w), grain size distribution (Ma), Attesberg limits
(W, Wp and Ip), shearing strength (7) and coefficient of consclidation obtainable
from conversion of the result of the cone penciration test.

| The resultis bneﬂy descnbcd below.

a}  The soil from the surface.. la)cr {o ahoul 23 m is dark grayish clayey silt
mnla:n:ng shell fragments and is very soft with almost no penelration resistance
according to the sounding lest. Bul, the soil of qc = 2 ~ 5 kgfem? is obsenved

~ from place (o place

b) The Jayer Be)'ond the sufface Iayef (6 a deplh of .23 m is dark g!ayisﬁ silty clay
with higher density, that is, gc = 25 ~ 30 kefem?

<) '_ﬂl;- samples obtained by borings weré faken fo the soil test haboratory of the
universily (o oblain the bulk densily, specific gravily, water content, shearing
strength, consistency and coefficient of consolidation (See Table 44 and Figs
4-11 and 4-§2).

Soit survey at site for conslruction of thermal power ptant

- The Soil survey at the site for construction of the thermal power plant was conducted

by the Dutch cone penelration test and according 10 the cofe tube system employing
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a rotary drilling rig Upy g (hercinafter referred to as PLTU sunwy).

IFor collection of undistusbed samples. 3 soil sampler type U developed by D. Moore
Corporation was used, and for collection of disturbed samples, a spilit spoon sampler as
in (he standard penetsation tesl was used.

The items of survey were:
Unconfined compression strength {qu), bulk density {y(), waler contenl {w),

consistency (W, Wp and Ip). specific grauly of soil (Gs) and grain size
' dlslnblmon (Ma}

According to the seposted sesult of sunvey, the soil from the surface layer to about
- 27 m is sofl or madium stiff clay of medium ta hizh plasticity, but it is intermingled
\nlh organ:c Llay The foregeing clay layer is underlain by sand of medium {o coarse
sand pfcsenl in a thickness of aboul 2 meters down fo aboul - 29 m. Fosther beneath
there is a grecnish gray solid clay layer which adjoins a fayer of sand with gravel at a
depth of about 39 m. The resulis of the soil tests ase shown in Table 44 and Fig. 4-12.

(4) Companison of the past survey results
Upon comparison of the survey result of Gadjah Mada University with that of PLTU,
the following may be said, but when the objectives and the degree of accuracy of the
respective surveys and the suney points thal aje substantially apart from each other
" are laken into ¢onsideration, il may not be proper to discuss lhe results of the two
different surveys by more coinparison.

a) In the PLTU survey, the unconfined compiessive strength of the cohesive clay
generally had a geeater value than that oblainad by the Gadiah Mada University.
This is probably due to the fact that the PLTU sunvey was carried oul onshose,
white the Gadjsh Mada University Survey was petformed in an offshore area.

b) As stated above. results of both susvays cannol be sini‘fwly' compared, qu value
from the PLTU sumey are aboul twice as great as that from the Gadjah Mada
Univessity suncey. o '

<) In both sunwys, the number of undisturbed samples de li\'ed per borehole was too
small to define the ircrement of the unmnrm‘d compn ssive slrenmh as function

of the deplh.

d)  The depth of the stiff clay layer in an offshore was found fo bé aboul < 30 m from
the result of supvey by Cone penclmmclet test by lhc Gadjha Mada Uni\'e;sily.

¢) The PLTU cone penctrometer (est showad the dépth of the onshore stiff day
fayes is about - 20 m, or smaller than that in the séa.-
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Summary of the iteny-wise suvey resulls is given in Table 44,

Table 4-4 Comparison of Past Susvey

| “CatnMada | Rapont from

ltem tesied . University
" Cohesion  (Cu) 0,072 {t/m?%) 0.6 + 0.14Z {t/m?2)
 Batk density (11) t/m3 1.45 - 1.64 1.49 - 1.81

Dry density { 7 d) t/m3 o 0.8._—-1.68 0.8 - 1.28 |
Water Content {W) % 60 - 50 N a2 - 87

Liquid limit (W ) % 50 - 92 o 56 - 12(_)

plastic limit { Wp) N 29 - 41 30 - 48

Plastic index (lp) 19 - 55 - 24 - 84

Spexific Eravi!y of Soit(Gs) 2.33__—;6‘? - -

462 Check boring

From the resulls of the past soil surveys conducled in and around the ponl of
Semarang, il was concluded that the values fot the soil characteristics were too isregular to
serve as basic data for designing port struclures, and that there was a vesy Lhickn layer of

soft cohesive soil in the areas sunveyed. Thus, il was considered necessary 1o obtain more
detailed soil dala. '

For this reason, the Japancse Study Team conducted check borings at one onshore
point and two offshose points in project site of the port of Semarang (See Fig. 4-9).

Transfer of technology on soil suney 10 the Indonesian counterpaits was achieved by
the survey team during the check bosings.

(1) Method of check boring |
The check borings were carried out by a drilling pipe (0.D. 97mmg) method using a
rolary drilling rig. For collection of undisturbed samples, a stationary piston type thin
wall samipler and a hydrautic piston (ype thin wall sampler were used.
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 For the sand and solid clay fayers, the standard penetration lest was carried out

primarily with sanipling made partiaily.

For the wo offshore survey points, a check boring was performed using a simple

) boring slage buifl by fabricating steel pipes on the sea.

Majos considerations in the surveys were as follows:
a) To cllect as many samples as possible per borehole, and

b) ’:lfo try to detesnine the bearing layer which would serve as the foundations for
the stsuctures.

“Fhe collected samples were 'a'nal)-rzc:d' at the field laboratory provided in the Port

Administration of Semarang with respect to the following items:
:i} Unconﬁned COMPIcssive slrcnglh (qu),
b) . Unit weight (1),

c) Water content (w),

| d) - Liquidj limit (0nfy No.2 borehc')lqe)z(wl‘), and

e} Plastic iimit_ {only No.2 borchole) (Wp)-

f(,'lonsohdahcm lests and classification index tests as shown below were carsied oul al

the laboratory of the Porl and Ha:bour Researe h lnshtule Mm:siry of Transport,
lapan

. @) Consolidation lest (Cv, mv, k and Cc).

b} __qumd limit tesl (\‘-’L)
¢) Plastic limil test (\\'P)

~d)  Specific gravity test (Gs).

. .€) - Grain size distribution tesl (Ma). |

(2)

Results of surnvéys
The survey resulls are summarized befow.

a) Data from boreholes Nos. 1 and 3 indicate thal stratification in the offshote area

compiises very soft dark greenish gray clay or siily clay down (o about
225.5 m ~27.5 m as shown in Fig. 4-10.
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b)

<)

d)

e)

g)

h)

i)

“with the qu vatue at the bollom or qo = kgfem? and the propens:(y (0 increase in

strenglh with depth or k = 0.0247, this layer consists of very sofl cohesive soil.
Below this laye: these lics stiff or medium gray day with an N value of about 10
from -39.5m to -43.0 . Below the depth of 43.0 m are encounlered a brownish

fine sand layer and gravel sand layer. These la)cis showed an \ vatue ranging from
3510 38.

Data from the borehole No.2 show that the stratification in the onshore area is
not widely different from thal in the oflshose area, as shown in Fig. 4-10.
I[oueur the medium stiff and stiff layers are mose or less shallowes than in the
offshore area, occurring at -22 m. These layers consist of very 'soft soils with Qo =
0.12 kg/cm? and k = 0.0287. Down to -35m, there was found no <and fayer that
would seqve as; a foundation fayes.

Conpasison of the qu values for the off{shore area and those for the onshore area
shows that the latter generally has a greater value.

‘The value of unconfined stain (¢} corresponding to the qu value in unconfined
compression lest is about 3%.

The soils of the area surveyed are charactesized by the gn.netal presence of fine
pasticles including a large amount of colloidal pa:hc[es of a sizé less than 2.

Silty sand lies about 50 cm thick on the seabed.
SHff day sho\\s an N value of ahoul 10 whea it is conrned in the ground bul
tends to be \ery bnllle when faken out of the gtound for sampling and lhus

unconfined. This is a characteristic of the stifi clay.

The consolidated layer is thick, and the é&[ﬁt‘_iéﬁt ‘of consotidation Cv
representing the consolidation characlesistic is smal¥ér than that of clay in géderal.

The investization mesulis are areanged by nlem in Table 4-5. Further, the curves of
e~log p, long Mv~log p and log Cv~longp B afe shown in Flgs 413 theough 4-15
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Table 4-5  Soil Condition of New Investigation

ftem tested Investigation by Japanese Team Remarks
Gs 22 -281
M oefm3 148 - 1.72 Concentrated some-
where about 1,53
t/m3
W 58 - 110
WL % 74 - 116
wp % 9 - 39
Ip 48 - 82
Ma (F) Clay 51 -78 Near the center of
the layer (-18.8m)
Sile 4 - 49 C: 685
Sand 0.5 - 14,6 AM: 31.5%
S: 0.5%
Void ratio e from seabed down to 22™,1.6 - 2.49 Below -22m
I 1.41 - 1.57
Compression index Cc from seabed down to 227, Below -22M,0.41
0.89 - 1.52
Cv 3 x 10 cm2/day

3) Relationship belween check borings and past surveys

With respect to the relationship belween the past suivey results and those of the check
borings, the following may be said.

a)

b)

With fespect to the soil conditions in the enshore area, the PLTU sunvey resulls
and the check boring (No.2} resulls are comparable with each othes. Such
comparison indicates that the qu values from both sunveys show a nearly identical
tendency as shown in Fig. 4-12. Their average linear equation is given by qu =
0.1240.,028Z (kg/cm?), and for a design value of the soil steength, Cu=0.06 +
00142 (kgfcm?) may be employed.

For the soil conditions in the offshore atea, the result of the check borings is
comparable wilh that of the survey conducted by the Gadjah Mada University. As
shown ia Fig. 4-11, a difference is noled in the distribution of qu values with
depth, but this difference is considered to be due lo a difference in the objective
between Lhe surveys. The sunvey of the Gadjah Mada University was carried oul
mainly by means of the cone penetromeler, and the sampling was intended not
for measurement of the soil strenglh bul for observation of the soil condilions.
The measutements are understood to have been made in an altempl to obtain a
general yardstick for the soil steength using the collected samples. A compartison



of these values and those obtained from ié check boiings showed that the fatter
were wice as great. The average tinear cquation of these qu vatues is qu = 0.03
100247 (kgfcm?). Thus. for the soil steength in the offshore area, the value
Cu = 0.04 1 0.0127 (kgfcm?) derived from ke check borings would be adequate
as a design value.
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Chapter-s

of the Port of Semarang






CHAPTER 5

PRESENT SYTUATIONS IN THE HINTERLAND
OF THE PORT OF SEMARANG

51 Genesal

Central Java is a provinee located in the center of the island of Java, it extends
approximately 450 ki in east-wesl direction and 220 km in north-south direction, its area is
34,206 km?® and ils share to tolal asea of the island is 26%. Also, D.1. Yogyakarta is located

in southeast district of Cenlral Yava, ifs area is 3,169 km? and its share to tolal arca of the
island is 2.4% (s¢e Fig. A-5-1).

In the central part of Central Java, many volcanos ranging from an altitude of 2,000 m

to 3,000 m are continuing, and many rivers such as the Sole River originated from the
highland are flowing into the sea.

Fertile plains spread along the north coast facing the Java Sea as well as the south coast
facing the Indian Ocean and in the valley befween the two moutains of Merabu and Lawu.
These plains are utilized for agriculture as paddy fields up to a height of about 100 m and
upland fields at higher elevation, and the cultivation rate is as high as 76% (see Fig. A-5-2).

" In the so-called northem plain along the coast of the Java Sea, there are developad such
major citics as Scmarang, Pekalongan and Tegal.

In the central part of Central Java, the city of Surakaria is the largest, and D.1.
Yogyakarta includes the educational city, Yogyakarta. Bul, along the south coasl, there are
no cities to be noled specifically {see Fig A-5-3).

“ In inland plain, cities such as Suiakarta, Magelang, eic. are developed, and an axis

connecling Semarang with Yogyakarta though these cities is the most developed area in
Central Java.

When analyzing Ceatral Java topographically, this arca can be classified into volcanic
cone, volcanic fan, coastal plain and tertiary highland. The upper volcanic fan is a place

~where river water can be ulilized in quantitics offering high productivity such as

double-¢ropping of rice, while in lower volcanic fein,r second crops of maize, cassava, etc. and

upland rice are being cultivated. - '

- =+ In the coastal plain, rice is mainly cultivated but thére are problenis of Itood in rainy

season and inundalion of seawater in dry season in this atea. -
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