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REPORT OF THE JAPANE;SEKSURVEY MISSION
C , ON
THE GRAVING DOCK CONSTRUCTION PI—QOJ'ECT IN SURABAJA, INDONESIA

FORWARD

1. Purpose of Survey -

In June 1‘570, the Indonesian Government requested the Japanese Govern-
ment to grant it a yen credit with which to complete the graving dock under con-
struction in Surabaja, Indonesia, This survey team was organized to help tk;e
J’apanése Government to’consider the request for credit. Its purpose consisted
in inves tigating into the particulars and present condition of the graving dock
construction, the works to be completed and hydrographical conditions, clarifying
the feasibility of the graving dock project from a technical point of view, esti-
mating the time, materials and costs required for the completion and control of
the construction works, and acquiring a fair knowledge of the present condition

of the approaches to the graving dock.

2. Scope of Survey
A survey was made of the following concrete particulars to attain the
purpose outlined above.

(1) Progress of the construction and the work and number of days re-

quired for the completion of the graving dock.

(2)  Wear and tear of.the machines and equipment in use and the number

of replacements required {including parts) and their costs.
(3) Quantities and costs of additional materials required.

(4} Number of engineers required for the control and superintendence of

the construction and the expenses for despatching them.

(5} Present condition of the approaches to the graving dock.



3. Premises of Survey

'+
.

This present estimate has been prepared on the basis of the past data,
taking into account the various conditions prevailing at the time of surveying.

It is therefore based on the following premises: ™ v

(1) A war, political change or mf;j or economic change will not occur.

o »
~ LR B

(2}  Inflation of currency will not progress to excess.

{3) The Rupiah funds will be secured, and payments will be effected

punctually.

(4) No greater change than that confirmed at present will occur in the

soil surveyed.

4. Survey Team
Leader Teiji Amimoto Ship Bureau,
Minis try of Transportation
Member Yoshinori Makizawa Ship Bureau,
Ministry of Transportation
Member Shogo Oba Second Regional Harbour
Construction Bureau,
Ministry of Transportation
Member Hiroshi Yoshimura Kanto Regional Construction Bureau,
Ministry of Construction
Member Yoshio Yoshida Overseas Enterprise Division.

Overseas Technical Cooperation

Agency

Mr. Noboru Hara, official of the Economic Cooperation Bereau of the

Ministry of Foreign Affairs, accompanied the survey team,

5. Itinerary of Survey Team

(1) Period of Survey: From December 8, 1970 to December 25, 1970.

(2)  Itinerary



From

December 8

' December 9

© December

. December

" December

Dec‘:émbehr 11
12
20
21
23
24
25

Deéember

December

December

{3)

_December 10
December 19

December 22

To

~ Djakarta

Left Tokyo and arrived in Djakarta.

Places Visited

Left Djéxkazfta and arrived in Surabaja.

Su;abaja N

Left Sux‘-ab\aja and arrived in Djakarta,

Djakarta

Left Djakarta and arrived in Singapore.

" Left Singapore and arrived in Hongkong.

Left Hongicong and arrived in Tokyo.

.Principal Places Visited and Surveyed

The principal places that the survey team visited and surveyed during

the period of survey are as follows:

PLACES VISITED
AND SURVEYED

PERSONS CONTACTED

PURPOSES

Japanese Embassy
{First Visit}

Ambassador Yagi
Minister Arita
Counselor Edamura
Secretary Iwamoto

Surveyer Nakaoka
{Ministry of Construction)

Specialist Koyama
{Ministry of Transportation)

Specialist Yokota
{(Ministry of Construction}

OTCA Manager Sayama

Greeting and arrange-
ment of detailed survey
schedunle

Indonesian
Government
(First Visit)

Col. Urip
(Indonesian Naval Force)

Maj. Soenarto
{(Indonesian Naval Force)

Director General Sukaton
{(Maritime Production
& Service)

Overall questions and
request for facilities
for conducting the
survey.

Secretary Iwamoto and
Surveyer Nakaoka
accompanied the survey
team.




PLACES VISITED
AND SURVEYED

PERSONS CONTACTED

PURPOSES

Secretary Director Partana
(Maritime Production &
Service)

Chief Director Wasono
{Chief Directorate, Owverall
Management of Shipyards
& Enterprises)

Japanese Consulate
at Surabaja

Consul Ariyoshi
Vice-consul Yamarzaki

Commissioner Matsudz

Greeting

Headquarters of the
Indonesian Naval
Force Base at
Surabaja

Col. Urip
{Indonesian Naval Force)

Col. Soedarsono
(Headquarters of the
Indonesian Naval Force
Base at Surabaja)

Maj. Soenarto
(Indonesian Naval Force)

Maj. Soetopo

1.

(Headquarters of the Indonesian
Naval Force Base at Surabaja)

All officers in charge

Discussion of the
survey schedule and
method

Detailed questions
and request for
data

Construction site
of the graving
dock

Maj. Soetopo
(Headquarters of the
Indonesian Naval Force
Base at Surabaja)

All officers in charge

Field surveys
{Overall survey,
survey of construc-
tion machines and
equipment and survey
of approaches)

Collection of data
of the past and the
future plan

Examination of the
data collected




PLACES VISITED
AND SURVEYED

PERSONS CONTACTED

PURPOSES

Headguarters of
the Indonesian
Naval Force Base
at Surabaja

Same as at the time of
the first visit

To convey the opinion
of the survey team upon
completion of surveys.

Indonesian
Government
(Second Visit}

(Bappenas Meeting)

Dr. Soemalin
{Bappenas)

Col. Urip
(Indonesian Naval Force)

Maj. Soenarto
{Indonesian Naval Force)

Mr. Ali

{Chief of Repairs Section
.of the General Ship-
building Department)

1. To convey the opinion
of the survey team
regarding the survey.

2. Discussion between
both parties, the
Representatives of
the Indonesian Govern-
ment and the survey
team.

Japanese Embassy
(Second Visit}

Minister Arita
Secretary Iwamoto

Surveyer Nakaoka
{Ministry of Construction)

Surveyer Nochiide
{Ministry of Transportation)

To make a brief report
of the surveys.




QUTLINE OF THE GRAVING DOCK PROJECT

. s Ve e am e . o U

1. Outline of Project . R L R .-

The plan states that this graving dock’shall be constructed in the arsenal
of the Indonesian Naval Force in Surabaja, Djawa Island Thc»constructlon site is .
located deep into Bandar Barat Bay on_the west coast of Surabaja, a moorage
including small docks which is commonly called “Ha.m Dock." According to the
plan, the largest ships that are to be docked there will be cruisers having a dis-

placement tonnage of ‘17, 800. At ordinary times, however, the graving dock}\.vi_ll

be used for repairs of both commercial and naval vessels. N

(1) Fundamental Specifications of the Graving Dock -

a. Principal Dimensions of the Dock

Length of Flat Portion of Dock Bottom 230 M
Length from Upper Head to Qutside of Dock Gate 241 M
Distance between Upper Dock-Walls 30 M
Distance between Lower Dock.Walls 23 M
Dock Depth from Bottorn Centre to Ground Level 12 M

28.8x 5.6 Mx 11.6 M

Floating Cais son

Main Discharge Pumps 9,500 T/Hr x 350 kW 4
Discharge Time ) 3 hours
Maximum Docking Capacity: Displacement tonnage 17,800

b. Principal Supplementary Equipment

Level-luffing jib crane 30T x 18M/15T x 36M 2
Capstan ) 10T x 15M/min 1
5T x 20M/min 2
Electric Supply 50 Hz 150 KVA 6,000-380V/220V 12
Equipment T
60 Hz 300 KVA 6,000-440V 1
D.C. 500 kW 250V/125V 1
Air Compressors 75 kW x 7 kg/cm? 4
75 kW x 4 kg/cm2 4
Oxygen and Acetylene Generator - None
Supplementary Piping Pipes for fresh and salt water,
Work compressed air and steam



‘Annexed House Dog:k master house 1
L LrooT . - Power house: ., | 1
*.Tughoat . . . . . ' . The owned tugboats shall be used.
(2) . Outline of the Soil

- The boring and soil tests carried out prior to the construction work

disclosed that the soil,of the construction site consists of the following

la.yers'
(From the stirfa.ce) Indication by the S.H. V. P,
(1) Layer of mud Sea bottom About ~5M
(2) Layer of soft sand -8 M— -15M
“(3) Laygr of soft c:lay o - -12ZM — -22M

(4) Layer of soft sand (at the ‘entrance of the dock) - 18M — -23M
(5) Hard soil (supporting layer) -21M — ~23M

The layer (4) is .thick at the entrance to the deock, showing a perme-
ablhty factor of 10 -2 cm/sec. Its water pressure is much the same as
that at the outer wa.ter level. The layer {5) has N value of more than 20,

and a permea.blhty factor of 10” -8 cm/sec. Itis almost impermeable to

water,
(3\) Outline of the Graving Dock Structure
a. Dock Walls

The lower walls of the dock are to comprise concrete pneumatic

caissons, The types and number of those caissons are given below.

{See the attached table 2.)

TYPE NUMBER
Caisson of I Type (W5 - W9) 5
Caisson of Il Type (E] - Ej2, W] - Wy4) 16
Caisson near the pump room 3
Caisson on top of the dock 3

The standard dimensions of the caissonare H 9.0 M x B 8, 0 M x
L 15.0 M. For the caissons of I and II types, concrete piles 300 mm
in diameter are to be driven into the soil to a depth of 24. 0 M to

secure supporting strength. The other caissons are to have their



lower ends buried 24. 0 M deep into the soil s0 as to reach the sup-
porting layer. The caissons are to have sand filled in them. The
upper walls of the dock consist of concrete poured to a height of 1 M
on top of the caissons. The walls are to be 8.0 M in height, and a
service tunnel is to be pierced through them. The walls are to form

the foundation for 30-ton jib cranes. Concrete is to be poured at the

work site.
b. Dock Bottom
The structure of the dock bottom is divisible into two sections.

{1} Since the water head is high 50 to 60 M inwards from the
entrance to the dock to a point 50 - 60 M inwards from the en-
trance, struts are to be set up between the dock walls in order
to secure safety in excavation and construction, and protect the
caissons from the pressures of the surrounding soil. In the
construction of struts the P.I.P. engineering method is to be
employed using steel sheet piles. Plain concrete is to be placed

on the bottom of the dock to a thickness of 4,0 M.

{Il) Since the water head is relatively low at the inner section
of the dock, reinforced concrete is to be placed on the bottom of
the dock, and the thickness of reinforced concrete is to be re-
duced to 1.2 M by the use of the P.L. P, engineering method and
concrete piles. The existing ham dock in this section of the
dock site must be removed. The ham dock section will be a
structure without struts after the excavations have finished,

since the dock floor can be used as it is.
¢. Dock Entrance

The gate-catch structure is to be built in the form of box caissons

on either side as in the case of the dock walls.

Caisson on either side (Cy1, C2) 2

Caisson at the centre (D} 1

Since the bottom of the dock is to be made to reach the supporting

layer of soil 24.0 M deep, no supporting pile will be used.

- 8-



{4)

d. Revetments

The survey has found that a caisson structure had been built
between the dock walls on the east and west sides and the quay walls.
However, the survey team is now condidering the pos sibility of con-
structing revetments of steel sheet piles, since the steel sheet

piles to be used in the temporary locks can be reused for this purpose.
e. Pump Room and Pumping of Water

A pump room containing four discharge pumps is to be built in
caissons B] and Bz on the right side of the dock entrance. The
bottoms of the caissons are to be made to reach the supporting layer

of soil 24. 0 M deep.

Instead of providing a water inlet in the dock gate, a cylinder
gate is to be installed in either wall of the dock. Water is to be dis-
charge through the water inlet in the right-side wall of the dock by
means of the four pumps mentioned above, which are to be installed

by utilizing a dock side crane after its installation.
Supplementary Equipment
a. Electric Supply Equipment

The electric power requirement for the discharge pumps, cranes,
capstans, illumination, communication and the welding work, general

use and temporary lighting in the docked vessel will be 1, 900 kW.

An A, C. power supply of 6, 000 volts received at the power house
is not to be reduced in voltage in order to make an effective use of
the voltage, and is to be fed to the transformer room set up 1n the
dock wall on either side. At this point, the voltage is to be stepped
down to the respective required voltages (380V . 220V) for various

types of devices excluding the main discharge pumps.

The electric power is to be supplied to the docked vessel from
the respective substations through the service tunnel in the dock wall
and the power supply ducts installed at given places. The electrical
work shall cover the wriring and piping from the power house in-

coming panels to the terminal equipment,



b. Plumbing

- The fresh and salt water pipes, compressed air pipes and steam
pipes required for the repair and maintenance of a vessel in dock are
to be branched off the respective .insntallec} pipes into the service
tunnel running through the dock wall, and are to ‘b‘e led on to the
service ducts laid down at given places. W;a.ter, \a.ijx: and steam are
to be supplied through the service ducts run.ning\ through the dock

walls.
c. Docking Equipment

At either wing of the dock entrance, a capstan with a capacity of
5 tons x 20M/min is to be installed, and one capstan with a capacity
of 10 tons x 15M/min is to be installed on the top of the dock. Along
the walls on either side of the dock are to be insialled two 50-ton

bitts and twenty-two 20 ton bitts at intervals of 20 M,
d. Houses

The dock master's house and power house are planned to be
built at a proper location somewhere arcund the graving dock. Their
locations, areas and other particulars shall be determined by July

1971.

For other houses required, the existing buildings shall be put to

good use,

(5) Organization of Staffs for the Construction Work

The construction of this graving dock has been under way under the
direct control of the Indonesian Naval Force. According to the technical
assistance agreement, the Engineering Team (Pacific Consultants Inter-
national) is to furnish advice and guidance as staffs in charge of the con-
struction of the Indonesian Naval Force. As in the case of the Indonesian
Naval Force, the Engineering Team divides its duties into the respective
fields of service such as civil engineering, construc;:ion, machinery, elec-
tricity and geology. Each occupational group consists of a chief engineers,
engineers, field engineers and instructors of field workers. The number
of these staffs has varied with the term of construction work: it reached
its peak, 41, in May 1964, and after the incident of September 30, 1965 it

began to decline sharply. It was as small as five as of December 1970.

- 10 -



Progress of Construction Works and Plan and Cost of Remaining Works

(1) Progress of Construction Works (See the attached table 1,})

The construction of this project was started in February 1964 with a
plan to complete it in a period of about forty months from the commence-
ment ceremony to the end of May 1967. As of the end of November 1970,
that is, seven years after the commencement of the censtruction, the

construction works had been completed to such an extent as shown below.

Temporary works 100%
Temporary cofferdam 100%
Driving of temporary steel sheet piles 100%
Laying the caissons at the dock entrance 100%
Laying the caissons at the foot of dock walls 100%

Pouring concrete on the floor of the dockhead

Caisson struts About 80%
Partial struts About 80%
Concrete piles About 80%

And, the excavation of the dock bottom and demolition of the ham

dock had been under way.

The wroks to be performed from now on are as follows:
Continuation of the dock bottom excavation and pouring concrete
on the dock bottom
Pouring concrete in the upper part of dock walls
Construction of the gate-catch structure
Installation of pumps and mooring equipment
Installation of cranes
Supplementary works
Refilling of soil
Removal of steel sheet piles

Construction of revetments

It is extremely difficult to indicate the progress of the construction
works in figures. If remotely indicated, it is estimated that approximately

60% of the works have been completed.

The equipment and materials required for the planned permanent and

- 11 -
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temporary works have been procured. As the works were placed under the

direct control of the engineering unit of the Indonesian Naval Force in

October 1966, 400 direct workers can be mobilized at ordinary times, and

600, at the peak times, in order to maintain these eqp.ipmént and materials

in good order,

2)

'

The progress of works is shown in the attached table 1,
Progress of Works in the Respective Fields and Remaining Works
a. Geological Survey

A geological survey was instituted prior to the commencement of
the temporary works in June 1960. A land survey, survey of the soil
and pumping test were carried out primarily around the location of
the graving dock, and were completed in October 1964. At present,
the necessity is hardly recognized for conducting further surveys and

tests in carrying on the construction works.

For the purpose of conducting a geological survey, twenty bore-
holes were drilled, and a pumping test and an analytical test of soil
grain size were carried out to determine the permeability factor and
to obtain the data necessary for the designing and engineering of the

graving dock construction.
b. Temporary Works
(I) Temporary Power Equipment

The power equipment already installed for the construction
works comprises:
Temporary emergency diesel generator 160 kW

Power supply from the Naval Force arsenal 1,900 kW

The electric power is available at all times from these
supply sources, and the estimated power requirement for

the future construction works can sufficiently be met.
(II) Temporary Equipment of Water Supply and Draining

The existing facilities are sufficient to meet the require-
ments for the future construction works, there being no

need to add to the existing equipment.

- 12 -



(1I1)

Schedule of Use of Machines in Remaining Temporary

Works

The construction machines are to be used according to the

schedule outlined below from December 1970. The number

of machines underlined in the table below is i‘:héaadditional

machines asked as a result of the survey.

. . Total .
Kind of Machine Nuamber Kind of Work Note
7-ton excavator 4 Laying of partial struts Cranes with
Excavation of dock bottom hanging crabs
Placement of concrete on dock
bottom
Driving of anchoring piles
(P.1.P.)
3oMm3 1 Laying of partial struts
Batcher plant Placement of concrete on dock
bottom
Construction of upper dock-walls
(Driving of concrete piles)
3-ton diesel-powered 2 Driving of piles into dock bottom
pile driver P.I.P. work
Driving of anchoring piles
(P.I.P.)
75 kW 4 P.I.P. work
Horizontal-type air Placement of prepakt concrete
compressor
: Removal of ham dock
Portal air compressor Z
Driving of anchoring piles
(P.1I.P.)
7-ton dumpcart 25 Excavation of dock bottom 4] dumpcarts
Dumpcart 10 Excavation for laying struts are available,

Excavation of dock bottom
Transportation of frames

Refilling of soil

but 25 are now
in operation.

- 13 -



Crushing plant 1 Laying of partial struts Break 65 T/H

Placement of concrete Toggle 53 T/H

on dock bottom

Construction of upper dock-walls

6-ton - 19-M stiff-leg 5 Excavation of dock bottom
crane Placement of concrete on dock
bottorn

Removal of ham dock

9-ton bulldozer 1 Excavation of dock bottom Two of Soviet-
16.5-ton bulldozer 1 Removal of ham dock :;a;de bulldozers
13-ten bulldozer 1 Refilling of soil in use
9-ton crawler crane 4 Removal of ham dock
25-ton crawler crane 1 Construction of upper dock-walls
Installation of 30-ton cranes
Driving of piles
Transportation
3-ton forklift 1 Installation of 30-ton cranes
Transportation
Diving pump 4 Excavation of dock bottom
0.5-1.0T/M
Submerged pump 8 Placement of concrete on dock
0.5 - 1.0 T/M bottom
Centrifugal pump 4
12 T/M - 25 M
Centrifugal pump 8

12 T/M-25M

(IV) Water Stop Work

The temporary cofferdam work was started in February
1964 and completed in September 1964 by driving V-shaped
steel sheet piles to a depth of 24.0 M over a length of about

- 14 -



160 M on the north side of the dock construction site, In
order to .operate the excavation dry during this period, it
was planned to drive V.shaped steel sheet piles along the
whole 580-meter circumfe;-ehce of the dock. A floating
pile driver was brought in with part of the cofferdam kept
open. The pile driving was carried out using the floating
pile driver and pile drivers for use on the land from March
to September 1964. These steel sheet piles are expected
to be removed by tl-le time when the construction work of

the graving dock is completed.

c. Construction of the Permanent Structures

(1)

(Ir)

Caisson Laying Work

The laying work of 30 caisson blocks which constitute the
lower section of the dock walls was completed in March
1970 together with the driving work of concrete piles
supporting the caissons. The sinking work is for the most
part satisfactory. However, the work is far behind the
original schedule because of an increase in the number of
caissons required resulting from modifications in the
structural design of the dock, growing inflation in currency,
occurrence of the incident of September 30, delayed pay-
ments in Rupiahs and so forth.

As mentioned in d, paragraph 3 of Chapter 1, 1t is now
being considered that steel sheet piles are to be used in the

revetment instead of caissons.
Dock Bottorn Laying Work

Part of the dock bottom laying work has been completed as

follows:
Installation of caisson struts 5 out of 6
Installation of partial struts 5 out of 18
Excavation of dock bottom 920 M3
Driving of concrete piles 7,590 out of 9,190
P.I.P. 80 out of 3390
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(11x)

{Iv)

(V)

The main work to be carried out from now on comprises:

Excavation of soil and sand ‘ About 45,000 M3
Demolition of ham dock " About 9,000 M3
Driving of foundation piles. About 1,900
Placement of dlo‘ck‘ bekd\conc:.:e;te About 12, 000 M3
Laying of cza_:isy50n étrut o 1

Partial struts ' 13
Placement of Concrete on the Top of Dock Wall Caissons

The placement of concrete on the 'top of dock wall caissons
has not been under way, and is planned to be started from
January 1971.

Concrete requirement About 21,750 M3

As these upper dock-walls will be of a complex structure
with a service tunnel, metal fastenings and fittings and
stairways provided in it, technical guidance must be
furnished particularly to surveys and the construction of

frames.
Dock Gate

The dock-gate structure comprises a caisson on both the
laboard and starboard sides (Cj and C3) and another
caisson (D) laid at the centre of the bottom. The laying
work has been completed.

The dock-gate structure is of vital importance. It calls
for elaborate work. There must not be unnecessary water
leaks at the dock gate.

The dock-gate structure has been completed on the larboard
side, What remains to be done with it is the installation of
a caisson on the starboard side and a steel gate.

The gate has been completed, and is now moored off the

dock entrance.
Installation of Pumps and Mooring Equipment

The pump room and culverts consist of caissons B;, B
and B3, The installation has been completed.

The four pumps are to be installed by using the dock side
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(vI)

{(vI)

(VILI)

crane, when it is installed, and setting job of the pumps
are to furnish technical guidance.
Three capstans and twenty-six bitts are to be installed

after the ins tallation of cranes,
Installation of Cranes

As the rail foundation is formed by the concrete slabs
placed on the dock-wall caissons, it is completed as soon
as the construction of dock walls in finished.

Since the dockside cranes play an important role in the
transportation of dock pumps and mooring equipment, it is
necessary to install cranes as soon as the dock walls are
constructed to such an extent that rails for cranes may be

laid down,
Supplementary Work

The work of laying power supply lines, compressed air
pipes, and fresh water and steam pipes has not beem under
way.

Among those power lines and pipes, those which are laid
down directly in the dock may start being installed simul-
taneously with the placement of concrete in the dock walls.
Arrangements in the service tunnel are to be provided
after the tunnel construction work has been completed,

On the other hand, connections to the respective power

sources are to be carried out after refilling excavated soil.
Refilling

As the placement of concrete in the dock walls is completed,

excavated soil is to be filled back behind the dock walls.

Schedule of Remaining Work

The survey team failed to find an official order concerning the day of

commencement of this graving dock construction and working days for
repair and maintenance work of vessels during the survey period.

However, the writlten decision dated April 25, 1970 and signed by President
Soeharto states clearly that Rp 540, 000, 000 is to be disbursed to the
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Indonesian Naval Force for three years from fiscal 1970. The fact that the
Naval Force plans to complete this graving dock at the end of 1972 is there-
fore considered based on the written decision. The contractors and other
people concerned there also plan to complete their remaining work by this
time limit. Accordingly, the survey team conducted its surveys, consider-
ing the end of December of 1972 as a time limit by which the graving dock
has to be completed.

The master schedule of remaining work by type of work is shown in

the attached table 2.
a. Temporary Work

The temporary facilities, all installed, are now in operation
serving their respective purposes. Their capacities are however not
fully utilized for various reasons: Indonesian engineers are not yet
accustomed to their operation; robberies occurred during and after
-the incident of September 30; replacement are delayed or are still
unavailable and all these reasons combine to make it difficult to
maintain the facilities properly. For these reasons, the construction
work is delayed. Delays in the work in turn become the cause of an
earlier wear and tear of equipment and facilities, calling for more
replacements. They are again not readily available. The operation
rate of the facilities is reduced, bringing about another delay in the
work. And so the vicious circle goes on. To cope with these
problems, they make shift with the parts available in Indonesia and
temporary repairs. The immediate action which must now be taken
is to replenish the parts and add the construction machines itemized
in the attached table 5 which will be mentioned later in paragraph (3)
of Chapter 3 so that the construction work may be carried on ac-
cording to the schedule of use of machines in remaining temporary

works presented in b in paragraph {2) of Chapter 2.
b. Schedule of Construction of Remaining Permanent Works
{I) Dock Bottorn Work

The construction work of the dock bottom is to be completed
by June 1972, The sea-side half of it is to be provided with

struts according to the schedule below.
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P.1.P. work for providing caisson To be completed by

struts September 1970

Work for providing the remaining November 1970

two caisson struts

P.I.P. work for providing substruts September - December
from the dock entrance 1970

Work for providing substruts from September 1970 - July
the dock entrance 1971

The excavation of the dock bottom is to be started from the
sections where the struts or substruts are provided.
Excavation of the dock bottom December 1970 -
October 1971
Placement of prepakt concrete on January 1971 -
the dock bottom November 1971
In November 1971, therefore, the construction work of the

sea-side half of the dock bottom is to be completed.

The commencement of the construction work of the shore.
side half of the dock bottom calls for, among other things, the
rernoval of the ham dock. The removal of the ham dock was

started while this survey was under way.

Removal of the lower part of ham December 1970 -

dock from the dock head February 1972

Esxcavation of dock bottom January 1971 - May
1972

Driving of concrete piles January 1971 -
February 1972

Placement of concrete on the January 1971 - May

dock bottom 1972

The placement of concrete on the dock bottom at the dock
head has already been completed so that the ham dock might not
disturb the work. The placement of finishing concrete is to be

completed from April 197! to June 1972.

The dock bottomn is, in construction, divided into thirteen
blocks each of which is about 15, 0 M long, corresponding to the
length of the caisson. Every step of work, that is, driving of
piles, laying of struts, removal of the ham dock, dock bottom

excavation and placement of concrete, is to be carried out every
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fifteen days first from the larboard side and then from the star-

board side for each block of the dock bbttorn.

The point of engineering lies in the P.I. P. method, pfepakt
concrete method and method of réinfoviﬁi; spring\in'g water. Need-
less to mention, spring'ing'wa;j:é:: ngo:se; an obstacle to the work.
In Scoutheast Asian cl:ountiriefs, !:1:13 gops; truction work calls for
powerful draining facilities to protect the works from squalls
followed by copious rainfalls during :the long rainy season. For
this reason, a request for additional eight draining pumps has

heen added to the list.
(II) Placement of Concrete on the Upper Part of Dock Walls

The filling of soil behind the cajééons in the lower dock
walls and excavation from the top of caissons to the dock floor
have been completed. Right at the foot of the caissos, side
grooves are provided to drain springing water. Accordingly,
concrete can easily be started being filled in the upper part of

dock walls as soon as the dock bottom work is completed.

The placement of concrete in this work can be regarded as
the same as that carried out in the construction of ordinary

buildings on the land. It is not a special type of construction

work.
Placement of concrete in the upper January 1971 - June
part of dock walls 1972
Work at the entrance to the pump room July 1972 - October
1972
Refilling of seil Decernber 1971 - June
1972

(I1f) Gate-Catch Structure and Revetments

The dock gate now is in the form of an intended structure
with caissons Cj, Cp and D installed, and the stone piling work
on the larboard side has also been completed. At present, the

stone piling work on the starboard side is under way.

At the time of surveying, a caisson structure was to be
used in the revetments, but the use of steel sheet piles is now

under consideration.
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(4)

Construction of banks January 1972 - June
) 1972

Y - N .

(I_V) - Other Supplementary W;Jrk

. The point of supplementary work is that supplementary 30-
ton ]1b cranes should be mstalled as early as p0551b1e so that the
ins tallah.on of draining pumps, moormg eqm.pment pipes and
doors, and the removal of temporary facilities may be facilitated.
However, as the rail foundation for cranes also serves as the
dock-wall structure, the installation of jib cranes depends on the

circumstances.

The work schedule is shown in the attached table 2.

- Performance of Construction Work

a. Progress and Performance of the Construction Work

In 1962, geological and other surveys required to start the con-

struction of the graving dock were instituted.

To begin with, the ham dock which had been built under Dutch
rule began to be demolished. Then, the driving of steel sheet piles
for installing the temporary locks of the dock followed. The attached
table 1 shows how far the construction work has been carried out
since its commencement. The construction works were undertaken
by an Indonesian contractor, Biro Fasan Teknik P.T. The installation

of temporary locks was the first thing to be performed. It appears,

however, that a precarious supply of electricity required for the

shaping and driving of steel sheet piles delayed the work to a great
extent, There are also indications that they had much difficulty in
performing the work because of the precarious supply of electric
power coupled with a low level of engineering skill of engineers
émployed in the work. Steel sheet piling was carried out in parallel
with the installation of temporary locks of the dock. Thin stone
blocks, quarried and cut by hand at Kali Surabaja, are transported
from there to the construction site. Coffer stones are transported
from a place about 50 kM away from the construction site to a crush-
ing plant built about 800 M away from the constru ction site to make
stone blocks of desired size and shape, since suitable stone blocks

are not available near by,
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The installation of temporary locks was finished in September

1964, and in December they started drying up the dock.

The first step of work, thatis, B.C. work and installation of
caisson D (Refer to the attached table 2,), started in December 1964,
and ended in November 1965, These caissons were installed as

originally planned.

The original plan stated that a gravity wall should be adopted in
other portions of the dock walls. In May 1965, however, normal-
plane destruction occurred near the east-side stop water sheet piling
about 100 M away from the dock entrance. As a result, the caisson
method bakced by experience was adopted instead of the gravity wall
method. (Mention will be made of this change later in b, paragraph

3.}

The installation of these twenty-four caissons continued, and

ended in March 1970,

Old timbers and cannons were, it is supposed, an obstacle to the
sinking of the caissons, and especially the sinking of caissons F and
T seemed to have been extremely difficult because of the presence

of a sunken vessel.

In 1965, the incident of Seprember 30 occurred, expediting the
years-old inflation and reducing the amount of rupiahs in circulation
in its wake, As a result, the Indonesian Naval Force cancelled the
contract with Biro Jasan Teknik P.T., and put the construction works

under the direct control of its construction unit.

As a second step of dock bottom excavation, the work for setting
struts to stabilize caissons E and W against the pressures of the

surrounding soil was started in November 1967.

To begin <vith, steel sheet piles were driven in six rows (corre-
. sponding to three struts) in preparation for the placement of strut

concrete, and excavation by hand was carried on.

Excavations were made at the layers of soil about 8.6 M thick
from a depth of 7.0 M to that of 15.6 M. As excavations were still

under way at the time of surveying, the survey team was afforded
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ample opportunities of observing the excavation work. The workers
were observed facing many difficulties in the work. They were
nonetheless carrying on the work with an efficiency in spite of the

hot weather.

In May 1970, the P.I.P. method was adopted, instead of driving
steel sheet piles, to support sand in the strut work, although steel
sheet piles were used in excavations for strut work at the beginning.
This is partly because the steel sheet piles at hand ran out and partly
because it was feared that later removal of sheet piles might affect
adversely the foundations. The workers gradually got accustomed to
and skilled in the P:I. P. method, and the survey team observed that

the work was being carried on without a hitch.

It is a common occurrence in developing countries that the con-
struction work is disturbed by inconveniences in repairs of con-
struction machines and replacing parts. The construction of this
graving dock is not an exception., The daily work was disturbed by
many inconveniences, and was devised in many ways unbelievable in
Japan. Suffice it to cite an example. They put up with inconvenience
in moving a big derrick on rails laid in a narrow place for driving

foundation piles in the dock head.

A 30-ton crawler crane, which is asked for by Indonesia, will
facilitate the piling work in great measure, and help to promote the

construction work as a whole,
b. Causes of Delay in the Work Viewed from its Progress

Generally speaking, the activity of a consultant who has enteved
into a supervision contract consists in planning of a construction
method, control of the construction work and furnishing technical
advice. It is also the case with P.C.I. (Pacific Consultants Inter-
national), a supervision contractor in this graving dock project.

In the case of P. C.1., however, they are supposed to furnish field
technical guidance on the work site when sheet piles are driven,

concrete caissons are sunk and prepakt concrete is placed.

At the outset, this construction work was undertaken by a con-

tractor. P.C.I. therefore furnished advice to the Indonesian Naval
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Force concerning the planning of the construction and control of the
work on one hand, and provided technical advice on problems about
the execution of the work by the contractor on the cother. It often
occurred, however, that the advice furnished to the responsible
staffs of the Indonesian Naval Force were not forwarded to the
workers at the work site. For instance, bolts asked for did not
reach the work site in time. A request for the preparation of a
detailed schedule of work often failed to be met, although a weekly or
monthly schedule of work had been explained beforehand. The advice
about the arrangement of workers on the basis of the progress of work
proved of no avail. It appears that'troubles of this sort occurred
from time to time., The survey team also learned that a similar
condition had continued to exist even after the cancellation of the
contract with Biro Jasan Teknik P.T. as an aftermath of the incident
of September 30 put the construction work under the direct control of

the construction unit of the Indonesian Naval Force.

It was also learned by the survey team that P.C.I., who feared
that no substantial progress might be made in the work, if things
were to go on like this, often went out of their way to do more than
expected of them as a consultant: they had to give instructions
directly to workers at the work site. P.C.I. were, so to speak,
involved in performing the actual work at the work site. On other
occasions, staffs of P.C.I. supposedly worked as foremen from time
to time at the work site. This condition has always remained the
same all through the years since the commencement of this con-
struction work. It is believed that this condition is one of the major
causes of the delayed work. Therefore, difficulties would persist,
and a smooth performance of the work could not be hoped for, unless
a2 norrmal condition were restored in which the consultant will not
have to do more than to confirm the fundamental requirements for
mapping out the schedule of the work, furnish advice to the responsible
staffs of the Naval Force and inspect the progress and performance
of the work, while the construction work itself will be carried out by

the construction unit of the Naval Force.

Another reason for the delay in work is the normal-plane
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destruction which occurred in May 1965, Particular information is
now not available as to the cause of this destruction, and there is

now not a single means any more for inves tigating into its true cause,.

As the result of this normal-plane destruction, the batcher plant
tilted to one side, and the office of P.C.1I. collapsed. And the work

was temporarily brought to a stop.

Witnessing the destruction and the water stop piling which had
tilted to one side in its wake, the Indonesian Naval Force conceived
a misgiving about the construction method whi.ch had so far been
employed, and strongly insisted that the foundations of a caisson
structure should be laid. The proposed change of the construction
method caused much discussion between the Indonesian authorities
and P.C.I., and finally the place of discussion was moved to Tokyo,
where the Indonesian Naval Force and P. C.I. reached an agreement
as to the change from the former plan of construction to the present
one employing a caisson structure in the foundations. About four to
five months were spent before the agreement was reached. This

change of plan is also one of the reasons for the delayea work,

These caissons were called respectively E, W, F and T, and
were twenty-four in all. The sinking of these caissons required five

years and four months,

Since four sets of caisson-sinking equipment are available, a
year or a year and a half is a normal period of time required for
sinking these caissons into this kind of soil in Japan. The inves-
tigation as to why such a long period of time was required in Indonesia
disclosed that the delay of work is partly attributable to the incident
of September 30 and that the following circumstances had a great

effect on the performance of the work.

Because of an extreme shortage of rupiahs, a sufficient number
of workers could not be employed (Wages being paid to workers on
a daily basis in Indonesia), and, as a result, only one set of equip-
ment was in operation. Moreover, the operation was only on two
shifts for about sixteen hours a day with an insufficient number of

workers employed, although a 24-hour three-shift operation 1s a
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normal method of operation in caisson work. It appears that in 1966
and 1967 a one-shift operation was not an uncommon gccurrence in
this construction work. During this period of time, compressed air
continued to be supplied while the workers were off the work, blowing
not a negligible amount of money to the winds. Mention should be
made here of the fact that, although it is inevitable to some extent in
the construction work under the direct control of any authorities, the
Indonesian Naval Force must pay wages to the workers in regular
employ by the construction unit of the Naval Force for the days when
the work is not in operation. Lieut. Soetopo told the survey team
that at least 4 to 5 million rupiahs was necessary every month for
payments to the regular workers and maintenance of the power house,
compressors and other facilities, and that the construction work
would not progress, unless a rupiah fund in excess of 4 to 5 million
rupiahs was available for the work. Such being the financial situation,
the sinking of caissons E, W, F and T required such an enocrmous

amount of time unconceivable by commeon sense.

As mentioned earlier, a sunken vessel (a steel vessel of about
200-tons with concrete filled in it) came out as the excavation pro-
ceeded. This sunken vessel first had to be removed before sinking
caissons F and T. It appears that the caisson-sinking work was
extremely difficult because of the presence of the sunken vessel.
As a matter of fact, it took more than a month to sink caisson T by
5 M from a depth of 7 M to that of 12 M. (In usual cases, ten days

is sufficient. )

Another reason for the delayed work is robbery of machines and
materials. Particalarly before and after the incident of September
30, the country was in total disorder, permitting frequent robberies

of construction machines and materials.

Since replacements were not readily available for stolen machines
and materials in Indonesia, robbery was a serious obstacle to the

performance of the work.
c. Workmanship of the Construction Works

The portions of works completed comprised, for the most part,
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foundations, and could not be seen from the ground level. However,
the workmanship of the works appeared normal, as far as the eye
could sece. The concrete surface was rather uneven, for the forms
used were not good. Some portions presented a poor appearance of
finish. At the time of surveying, the P.I. P, work was under way.
The steel bars used were well-worked ones. The mortar proportions
were controlled rather well, and the mortar mixture was of a good
quality. The workers were probably skilled in the manufacture of
concrete piles, which showed a normal workmanship. Clamps were
used at the lower part of caissons E and W in driving down concrete

piles.

it was reported that no disorderly arrangernent of concrete piles
(clamps being 8.5 M long) had been observed, when the sinking of
caissons had been under way. It was further confirmed that the
concrete piles had not inclined because of the use of clamps. It was
also reported that only one case of a bodily injury had occurred
during sinking the caissons, and no case of caisson disease was
reported. Taken altogether, therefore, it can be said that the
caisson work has been carried out without a hitch except for a delay

in work and that appropriate advice was furnished by the consultants.
(5) QOutlook for the Future Work

As has been mentioned upto this point, the caisson work had been
completed, at the time of surveying, with the caisson strut work at the
dock bottom nearing completion and the partial strut work under way.

The part of the remaining work which is considered most difficult is 16-
meter deep excavations at the dock entrance and concrete placement there,
The caisson struts and partial struts have already been placed in this
section, and what remains to be done is to fill concrete in the boxes between
struts. Judging from the quantity of water which came out during the
excavation to a depth of 16 M at this section, further excavations and
concrete filling may be carried out in a dry state w-ithout encountering
serious obstacles. However, in case of an emergency, necessary pre-
parations should be made for a resort to the use of prepakt concrete while
excavations are under way. In this case, highly technical judgement is

required. If prepakt concrete is to be used, it will be the first experience
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of the Indonesian authorities, and perfect technical guidance should there-

fore be given as to the use of prepakt concrete. Hereunder are given the

kinds of works which are considered rather difficult to perform,

Placement of concrete on the dock bottom and handling of joints

Preparation of forms and props
The finish of forms has not been satisfactory. Technical

guidance is desirable.

Introduction of a network system

The dock walls, the construction of which occupies the major
part of remaining works, are reinforced-concrete structures

of complex shapes, and a great number of pipes of various types
are planned to be built in them. Without the preparation of a
highly accurate network, the work would get stalled, and a con-

siderable delay would ensue,

Inspection of piping and reinforcement

As mentioned in (¢) above, the upper dock-walls are to contain
various types of pipes (fresh and salt water pipes, compressed
air pipes, steam pipes and drain pipes) and electric wires,
Their proper arrangement is of great importance but is hard
to obtain, Technical guidance in these respects will he of no

less importance.

laying of the foundations for pumps and cranes

In order to install the pumps and cranes in accordance with the
plan, their suppliers must be present on the job site, when the
foundations are laid out. Of significance is the control of steps
in the work in keeping up close communication between the
people engaged in the foundation work and those working on the

equipment installation.
Fitting of gate catches

Repairs and maintenance of construction -machines
It is already years since the construction work got under way,
Therefore, the repairs and maintenance of the mixing plant,

crusher plant, belts and the like will be a difficult job.
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The schedule of the future work is shown in the attached table 2.
Although there are still unfinished works which demand considerable ex-
ertion, the whole construction works will be completed without much

trouble, if appropriate technical guidance and necessary funds are provided.
(6)  Budgets for the Future Construction Works in Indenesia

The Indonesian Government earmarked a total of 540 million rupiahs
for the remaining works which were to be completed in three years from
1970. (Refer to the attached tahle 3.) The attached table shows the sole
data of necessary funds by kind of work calculated in the national currency,
Rupiah. To examine whether this calculation is reasonable or not requires
the clarification of labour expenses, material costs and indirect expenses
and the basis on which they were calculated. The survey team has faijled
to be provided with either a satisfactory answer or satisfactory data,
except for a simple list of unit prices for fundamental types ot work such
as concrete work, earthwork, etc. According to this list, the percentage
leaves a higher margin than the standard percentage commonly thought of
in Japan. However, the state of affairs is totally different in Indonesia
and Japan, and direct comparison of the unit prices in Indonesia witk those
in Japan will be meaningless. It is therefore impossible to judge whether
or not the budget computed on the basis of these unit prices is sufficient

for the completion of remaining works.

It must be pointed out that this budget has one miscalculation. (The
arnount of 3,500, 000 rupiahs, No., 10 CONCRETE FILLING FOR DOCK
BASE, is not correct. It should correctly be 35,000, 000 rupiahs. }

When this miscalculation is put to rights, the required funds will increase
by 31,500, 000 rupiahs., However, there is some margin in the estimate
of construction costs as mentioned above, and an allowance of 15%

(64, 798, 500 rupiahs) of the construction costs is made for contingency,
Those things being considered, there probably will not be a considerable

deficit in the budpet.

It is however hoped that the Indonesian Government will take neces-
sary measures for increasing the budget, 1if a deficit in the budget will he

caused,
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Wear of Machines for Permanent and Temporary Works and Requirement

2

and Cost of Replacements

(1) Storage Location of Machines and Materials for Permanent and

Temporary Works

All machines and materials for the permanent and temporary con-
struction works originally planned have been supplied. Except for sand,
coffer stones, pebbles and bricks which are to be supplied there, the parts
for machines and materials which are frequently brought in and out for use
in temporary works are stored around the dock, and the parts for machines
and materials for use in permanent works sorted together in the premises
of the Naval Force Base. The selection of those locations can be said to

be appropriate from the viewpoints of storage control.
(2} Storage of Machines and Materials for Use in Permanent Works

Some machines are stored indoors, and others outdoors according
to the types. Except for those packed machines carefuily prevented from
moisture and rust, machines simply coated with an anticorrosive were
found left naked by twos and threes in the open or directly placed on the

ground.

30-ton jib cranes may be left naked in the open, but they may have
been corroded to a considerable extent by contact with the soil, unless
sleepers or the like have been placed under them to prevent them from

contacting the soil directly or sinking into it.

When cases containing assembly parts of pumps and other machines
are piled on top of other cases which are about to give way, it is just
possible that the cores of those parts of both upper and lower cases get
warped or important parts get damaged, when the lower cases give way to

the weight of those piled on top of them.

Electric wires are stored in a place with nothing but a roof. As they
have been stored over a long period, it is feared that their ins ulation may
have been worn out. Shortages in the lengths of electric wires for use in
the permanent works have ammounted to about 4, 500 M for the following

reasons:

(2} The delayed work caused a considerable wear of electric wires,
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necessitating the use of wires for the permanent works in the

temporary works.

(b} The incident of September 30 put the country in disorder, per-

mitting robberies at the work site.

The high-tension electric equipment and machines have never been
unpacked for inspection since their arrival on the site, becanse of lack of
time for repacking, fear of robberies and difficulty of perfect repacking
due to lack of packing machines and materials. It is feared that the in-
sulation may have been damaged by moisture and metallic contacts may
have been corroded by harmful rusts in the case of those equipment and
machines contained in the cases stored in a place with only a roof and

decayed by rainwater at the bottom.

The dock gate was brought in to the work site in 1966. It is now
moored off the shore near the work site. It was brought in the dock once,
that is, in May 1970. Repairs are now being made to the partial corrosion

at the welded part, and paint is being coated.

The parts and materials which have run short because of use in the
temporary works and robberies are about 1,200 M of wire rope, various
types of steel pipes totalling about 700 M in length, valves, elbows, piping

parts such as T-shaped joints, steel materials, and so forth.
(3) Wear of Machines for Temporary Works

The machines for use in the temporary works have worn out to a

greater extent than expected.

(2) Spare parts could not be purchased because of insufficient

disbursement of the budget.
(b} The durable years of machines expired as the work had delayed.
(c} The machines were not handled properly for lack of skill.

Those are the principal causes of an excessive wear of machines
for use in the temporary works. Besides, the msufficient after-sale
service of Japanese manufacturers and underdevelopment of related
Indonesian manufacturers are also responsible for such a wear of machines

supplied, as is evidenced by the following facts:
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{d) Shortage of measuring instruments
(e) Shortage of repair tools, especially special ones
{(f) Poor maintenance of new machines.

As far as vehicles are concerned, the system of periodical checks
and inspection has not been established. The people engaged in the work
therefore lack the idea of maintenance necessity. They operate vehicles,
ignoring minor troubles and damages. They do not make repairs to those
vehicles in trouble which would recover their performance completely, if
repaired at an early stage of trouble. They only start making repairs

after the vehicles have broken down.

In such a case, the threds, for instance, of bolts, nuts and screws
are deformed, and spare parts will not serve the purpose. The whole
assemblies must be replaced. However, the assemblies are not readily
available in the country, and they make shift with temporary repairs, It
is therefore natural that those vehicles should not be able to operate at full
capacity, and become as good as vehicles to be scrapped before time.

Such being the situation, only 19 out of 41 dumpcarts available for the work

are in operative condition.

It was reported that a Soviet-made electric motor had once been
looked for in the arsenal of the Naval Force to temporarily replace a
broken motor for conveyers., Although any temporary works in Indonesia
naturally involve emergency repairs, the people in charge of the work at
the site seem to have had great difficulties in emergency repairs and
obtaining replacement parts, since this construction work has been dis-

turbed by robberies as well as mechanical troubles.

Accordingly, a decline in the working efficiency of machines had an

adverse effect on the productivity, thereby causing a delay in work.

There is no specific repairshop for vehicles and other machines
except for one for dumpcarts, and the repairs of vehicles and machines
has depended on the machining workshops in the arsenal of the Naval Force.
It was learned that repairs were being improved to raise the efficiency of

work as the amount of excavation work was on the increase in recent years.
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(4) Additional Machines and Materials and Replacements and Their Cost

The particulars of additional machines and materials and replacements
which are required for the permanent and temporary works under the cir-
cumstances described in (2} and (3) above are presented in the attached

tables 4 and 5.
a. Orders to be Paid in Foreign Currency

Machines and Materials for Permanent Works

Mechanical work Total $ 9,035
Electrical work Total $50, 648
Grand Total $59,683

Machines and Materials for Temporary Works

25-ton crawler crane 1 $47, 888
13-ton bulldozer 1 $22,031
3-ton forklift 1 $ 9,177
8-ton dumpcart 10 $61, 770
Other machine parts $154, 788
Mechanical work Total $295, 654
Electrical work Total $64, 963

Grand Total $360,617

Permanent and Temporary Works

Grand Total $420, 300

Those costs have been claculated on the basis of the following

premises,
(I} Quantities

A survey was started by consultant team {P.C.I. )} to make
clear the quantities of machines and materials and their replace-
ments for permanent works and the quantities of additional
machines and materials and their replacements for temporary
works at the beginning of 1970 when the outlook for the work
performance began to take shape, and about six months later the
survey, although rather rough, of almost the whole range of

machines and materials was completed in Indonesia.
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As the survey team could not possibly add and put in order
the enormous amount of data concerning the estimated require-
ments of various types of machines and materials wit‘hin the given
time, the quantities in this report have been temporarily present-

ed one mentioned above done by P. C.I. team.

(II) Prices

The attached tables mentioned above indicate the prices

for the respective types of machines. It should be noted, however,

that,

{a) modifications have been made on the prices of the
machines the estimate of which has been made

available,

(b} modifications have been made on the prices of the
machines whese past data of purchase are available,
although their estimate has not been prepared,

and

{c} estimated prices have been adopted for the machines

to which neither (a) nor (b) paragraph applies.

Those quantities indicated fluctuate, depending on the pro-
gress of the work, degree of maintenance skill, term and accu-
racy of an estimating forecast and purchase prices. Those
quantities should therefore be considered based on an estimate

as of the time of surveying,

As reparations for the year 1970, new machines and parts
worth $150, 000 were furnished for use in temporary works,
They were supplemented to promote the driving of piles and

excavation work.
b. Rupiah Expenditure

The items of rupiah expenditure should be in principle repair and
maintenance. However, as this project turned out to be in need of
storage of machines and materials over a long period, expenditures

for special repairs and maintenance must be added.
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(5)

(I) Ovrdinary Repair and Maintenance Expediture

This item consists of general expenses for minor repairs
and painting carried out in the assembly and installation of
permanent and temporary works, and is included in the budget of

540, 000, 000 rupiahs.
(II) Special Repair and Maintenance Expenditure

The repairs necessitated by the condition of storage of
machines for use in the permanent works, as mentioned above,
are divisible into the minor ones which can be carried out in
Indonesia and the ones which cannot be made there, unless

brought over to Japan.

The latter in particular pose various problems. The ex-
penses for the latter types of repairs are not included in the
budget of 540, 000, 000 rupiahs mentioned above. In this case,
the manufacturers of the machines must first make a survey of
repairs to be made from a technical point of view, formulate
definite plans of repair, and prepare the necessary estimates in

order to have a budget earmarked for those expenses.

Problems and Measures
a. Maintenance of Machines for Permanent Warks

None of the machines intended for use in the permanent works
will not have any effect on the performance of this graving dock.
Judging from the past and present condition of storage, it cannot be
said that appropriate control is maintained of the machines stored
indoors according to the specific properties of the respective parts,
not to speak of the machines stored outdoors, and that appropriate
guidance is furnished to the methed of control. According to P.C.1.,
for instance, scewng some naked machines and ones simply coated
with an anticorrosive left in the open or placed directly on the ground,
P.C.I. furnished in vain to the Naval Force advice as to the method
of storage, since the advice was not followed out. However, the
survey team pointed out the lack of proper attention to the storage of
machines to the Naval Force, and saw next day the Naval Force piling

therm over again in a proper way. Consideration should be taken of a
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difference between the effect of the opinion of the survey team and
that of the opinion of P. C.I. on the responsible staffs of the Indonesian
Naval Force, but it is surmised that P. C.I. could have done more in
the guidance of the Naval Force, and could have led them to the
recognition that engineers would never admit of such an act as the
leave machines placed directly on the ground over a long period.
Measures for improvement must be taken immediately for the parts
stored in an undesirable condition. Among the supplied which have
had to be store:d over a long period because of the delayed work,

there may be some for which no such measures were taken in their
manufacturing specifications in anticipation of a delay in use,

Public peace and order now restored in Indonesia, and security

is, 1t is said, also established in the premises of the construction
works, It is now necessary to take action for proper maintenance

of machines. The necessary measures will be to make each manu-
facturer inform the particulars as to its method of packing and pre-
pare a check list, if necessary, for maintenance of the quality of
supplied so that important parts of machines may be inspected at
regular intervals, troubles or damages may be found early, and

rust, corrosion, moisture and warping of alignment may be prevented,
Judging from the present condition of storage, it is necessary that,

at a suitable time prior to the planned assembly and installation of
machines in the permanent works, an expert (s) of each manufacturer
of supplied should be called from Japan to the work site to make a

detailed survey of the present condition of storage.

It should be about six months, at least, before the commence-
ment of assembly and installation in case of the worst circumstances

where part of supplied must be brought back to Japan for repairs,
b, Machines for Temporary Works

What must be done about the machines intended for use 1n the

temporary works is as follows:
(1) Immediate Supply of Additional Machines

If the work schedule is to be maintained by all means, it

1s absolutely necessary to have a supply of additional machines.
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They must be supplied by the end of July 1971 at latest, if the
graving dock is to be completed by the end of December 1972.

(II1) Exhaustive Guidance to the Naval Force for Maintenance

of Machines

For the purpose of furnishing exhaustive guidance to the
Naval Force, it is necessary to send mechanical and electrical
engineers to Indonesia from Japan, and make them attend to
nothing but the maintenance of machines, irrespectively of the
work at the job site. In developing countries, it is generally a
common sight to see "patched-up repairs' and "machines and
parts out of order lefl untouched." Underdevelopment of work-
shops and shortage of spare parts and replacements are the
reasons. This phonomenon spreads widely among various types
of machines, until the production capacity of construction pro-

jects gets reduced in great measure,

In order to avoid such a condition, the following technical
fundarnentals must be acquired by the workers working for the

project.

(a) Maintenance of machines and parts is prerequisite to

the performance of the project.

{b) Maintenance of machines and parts should be conti-
nuously carried out, and they should not be left uncared

for.

(c}] Maintenance of machines and parts must not be a make-

shift,

It is an unconspicucus yet hard job to take these steps of
education. However, this experience will bring about a favour-
able result to the construction work of the dock, and will lead to

technical developiment in developing countries like Indonesia.,

Although the lists of additional supplies in the attached
tables 4 and 5, having been judged appropriate, were made to
serve as a basis for the budget, it is hoped that those quantities

will be properly controlled and that exhaustive guidance will be
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provided for keeping them within the limits.

4, Necessary Quantities of Additional Materials

The necessary quantities of cement and steel reinforcement should be
estimated for the remaiming work to be carried out from December 1970. For
lack of data, however, they have been calculated on the basis of the work plans
and data of the remaining work by kind of work prepared in July 1970. As
indicated in the attached tables 6 and 7, the quantities of cement and steel rein-
forcement necessary for the remaining works as of the end of June 1970 are
respectively 17,500 tons and 1,586 tons. As a result of study, those quantities

are considered as reascnable.

On the other hand, the quantities of cement and steel reinforcement in
stock as of the end of the same month are respectively 3, 000 tons and 903 tons.
The definite quantities of required cement and steel reinforcement and their

costs are as follows:

Requirement Unit Price Amount

Cement 14,500 tons $20 $290, 000
Steel Reinforcement 700 tons $148 $103, 600
Total $393, 600

The quantity of cermnent required gives an impression that it is rather size-
able in view of the quantity planned at the beginning of the work and 1ts fluctuation
resulting from the change of design. It was explained to the survey team that
the shortage of this size was attributable to the appropriation of part of the fund
for cement to purchases of machines absolutely needed and the use of cement
(partially having been supplemented, through) for other purposes in fear of its
weathering because of a difference of time between its arrival and the work in
need of cement. The survey team has however not been able to clarify the
quantities in nol a few respects in its analytical study. Itis not possible that
only force majeure is responsible for those shortages. There must be not a
small number of problems about the control of the work and materials. Rigid

control of the work and materials must precede a supply of additional materials,

The materials, especially steel reinforcement, must be supplied by the

time around July 1971.
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5. Number and Expenses of Engineers to be Despatched for Supervision of

Works

The constru_ction of this graving dock has been under the direct control of
the [ndonesian Naval Force, and has been carried on by its force stationed in
Surabaja. The construction of a dry dock, especially this graving dock which is
one of the biggest docks built in Indonesia, is the first experience of the country.
The fact is therefore that neither the Government organizations nor the con-
struction industry ha; any engineers with real experience in dock construction

except for several short-term trainees.

The Indonesian engineers supervising this project do not know more than
what they have so far learned in this work from Pacific Consultants Internaticenal
which has supervised it up to now. The survey team cannot help having a tinge
of uneasiness toward those engineers without experience in carrying out even
relatively simple types of works, not to speak of difficult ones such as "placement
of prepakt concrete" and "handling of bottom concrete joints," The survey team
is therefore of the opinion that it is abs olutely necessary to continue to provide

technical guidance at the work site till the completion of the construction project,

The remaining work, unlike the portions of work finished, consists of
various types of work to be carried on in parallel, such as building of the dock
bottom and walls, installation of dock pumps, assembling of cranes, placement
of pipes, wires, machines and instruments, and so forth. Without a detailed and
scrupulous network plan and control of the work, it would be quite difficult to
carry out the work according to the schedule, even if materials are supplied
early and sufficiently at that. Accordingly, it is necessary to send a minimum
of engineers required for the supervision of the progress of work, construction

work and materials and give guidance to the Indonesian field supervisors.

The number and expenses of engineers required to be sent to and stay in
Indonesia from April 1971 till the completion of the work are respectively 17 and

$442, 700 as shown in detail in the attached table 8.

b Payments of Construction Expenses and Expenses for Remaining Works

(1) Payments up to 1970

The dollar and rupiah payments which had been paid for the construction
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wofk since the realization of this project up to 1970 can be put in order as

follows:
a. Survey and Design Expenses

In accordance with the Reparation Agreement (MISPRI‘ 72 (60) ),
a total of about $228, 000 was disbursed as expenses for_the surveys
which had been carried out from 1960 prior to the commencement of

the work.

b. Dollar Payments for Machines and Materials for Permanent and

Temporary Works

This item of expenses includes the purchases from Japan and
expenses for the engineers dispatched by the Japanese suppliers,
but excludes the expenses for sand, coffer stones, pebbles and

bricks supplied from local sources.

Reparations and credit secured on themm About $5, 263, 000
Payment of the same About  $5, 879, 000

c. Dollar Payments for Construction Supervision, Etc.

This item of expenses covers indirect expenses such as ones

for technical guidance, etc.

Reparations and credit secured on themn About $1,810, 000
Payment of the same About  $1, 735, 000
Payment on a commercial basis About $643, 000

d. Rupiah Payments for Labour and Other Expenses

This item of expenses covers payments for local labour, local

supplies and direct expenses,
1962 - 1967 About Rp 204, 801, 000 (Source: P, C.1.)}

it appears that the supply of funds was extremely precarious
during the period from 1964 to 1969; particularly after the incident
of September 30, 1965, the aggravating inflation not only brought out
frequent adjustments of payment but also caused not a small number
of delayed payments in its wake. The incident mentioned rendered

the order of the country so precarious

so much so that the work

at the job site and quarries became too dangerous to continue to
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(2)

collect stone blocks and pebbles.

brought the work to a stop over and over again,

major reasons for the delayed work.

€.

Total Amount of Expenditures

In addition, delayed payments

This is one of the

The expenses of items a, b, cand d paid up to 1970 can be

presented in tabulated form as follows:

Foreign Currency Fund {$)

Indonesian

Expense ltem Reparation Commercial Currency (RP)
basis basis
a. Survey and About 228, 000 - -

design

b.

Machines and
materials

About 5, 879, 000

Supervision of
construction

About 1, 735, 000

About 643, 000

Labour, materials

and miscellany

- About 204, 801, 000

Total

About 7, 842, 000

About 643, 000

About 204, 801, 000

Expenses for Remaining Works

The expenses for the remaining works are explained in the respective

chapters; rupiah expenses in parasraph 6 of Chapter 2, expenses for
Aap P P P grap p P

machines and parts in paragraph 4 of Chapter 3, expenses for materials

in Chapter 4, and expenses for supervision in Chapter 5.

The can be added up and presented in tabulated form as follows;

Expense Item

Foreign

Currency ($)

Indeonesian
Currency {RP)

Rupiah Expenses

540, 000, 000

Machines and Materials 420, 300
for Permanent and
Temporary Works
Additional Materials 393,600
Supervision 442,700
Total 1,252, 600 540, 000, 000
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The rupiah expenses of 540, 000, 000 is considered as a reasonable

amount, as already discussed in paragraph 6 of chapter 2.

It cannot be affired, however, thac this amount will bg sufficient,
unless powerful and adequate control will be held over the budget and all
fields of the works from labour to purchase, storage, delivery, return

and maintenance of machines and materials.
(3) Measures for Rupiah Budget

It will come to have a great effect on the promotion of the future

work whether or not the appropriation and disbursement of a rupiah budget

will be carried out smoothly. A survey in Indonesia has disclosed the

following facts:

a. DBudgetary Measures for Fiscal Years, 1967 - 1968

The Graving Dock Project of the Headquarters of the Surabaja
Naval Force Base asked for a monthly construction fund of 20, 000, 000
rupiahs, that is, 240, 000, 000 rupiahs a year, for fiscal 1967 and
1968. The jund allocation was however no more than about 26% on

the average.

Budget Asked Budget Allocated

(monthly average) {(monthly average)
Fiscal 1967 Rp 20,000,000 About Rp 3,988,900
Fiscal 1968 Rp 20,000,000 About Rp 4, 666,700

It is said that, although some dollar fund cement was allocated,
its use for other project was decided before its arrival at the Port
of Surabaja in fear of its weathering which might result from a possi-
ble long period storage due to the delay in work caused by slow pay-

ments of labour wages.
b. TFiscal 1969

In fiscal 1969, a monthly budget of 7,500, 000 rupizahs
{90, 000, 000 rupiahs for fiscal 1969) was approved as part of the five.-
year plan of the National Defense and Peace Ministry, but its allo-

cation fluctuated widely.

Budget Asked Budget Allocated
(monthly average) (monthly average)
Fiscal 1969 Rp 7,500,000 Rp 6, 875, 000
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c. Fiscal 1970 and After

According to the Decision of the National Defense and Peace
Ministf}, No. KEP/B/177/1V/1970, dated April 25, 1970, it was
decided that this graving dock project should be incorporated into
the five year plan of the Ministry, the said ministry bearing the
expenses and the Naval Force being responsible for the construction
work. ‘And, it was also decided to disburse a total of 540, 000, 000
rupiahs (15, 000, 000 rupiahs a month on the average) for the period
of three years starting from fiscal 1970/1971. From this time on,
disbursements were smooth, and as of November 1970 the budget

and allocation stood as follows;

Budget Asked Budget Allocated
(monthly average) (monthly average)
April - November, Rp 15,000, 000 About Rp 14,062, 000
1970 ’

As a result, it appears, construction expenses have been paid

punctually,

This budgét of 540, 000, 000 rupiahs is solely for the construction
of the graving dock entrusted to the Naval Force by the National
Defense and Peace Ministry, and will not be used for any other

project.
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It

APPROACH TO THE GRAVING DOCK

i

A vessel which is to enter the graving dock from Surabaja Road must pass

through a narrow approach a little less than one kilometre long. The survey team

was told, before departure from Japan, that the approach was not deep enough for the

docking draught of the largest vessels that were to pass through it. As too many

things were not clarified as to its depth, dredging plan and banks, it was feared that

the graving dock might not be turned to best account on completion, if appropriate

measures would not be taken.

Such being the situation, the survey team made a survey of the plan the Indonesian

Naval Force had for the Improvement of the approach and its both banks. Mention will

be made of the study and consideration of the survey team in this respect.

Approach

(1) Relation of the Approach and the Location of the Dock

The entrance to the graving dock is located about 850 M away from
the entrance to Surabaja Road. At a half-way point, the approach is as

narrow as 65 to 69 M in width along a length of about 250 M.

The approach is of a complex hydrographical shape as a whole, as
can clearly be seen from the attached drawing 4, and a pumber of vessels
are moored in AREA No.l and AREA No. 2 where there are permanent
mooring facilities. The centre line of the dock and AREA No.2is 3.0 M
off the centre line of the revetment for the following reason; at a dis-
tance of 6.0 M away from revetment D shown in the attached drawing 4,
fender piles for a removed pre-war pier are left unremoved in the water
over a distance of about 220 M in parallel with revetment D, The centre
line of the graving dock was"made to form a straight line with that of AREA
No. 2 which was 58.874 M wide, taking no account of the distance of 6.0 M

to those fender piles.
{2) Docking and Undocking of Vessels

The survey this time disclosed that this graving dock had been
planned to be constructed in a terrain of a peculiar configuration quite
different from ordinary sites of docks, and contained therefore various

problems in taking a vessel into and out of it. Some consideration will be
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made here of these problems.
a. Vessels to be Docked

Although it cannot be made clear what types of vessels were con-
ceived at the time of planning this project, the data furnished by the
Indenesian Naval Force during surveying indicate the vessel des-

cribed below as the largest size to be docked.

Vessel of Maximum Size to be Docked

{Length overall) 210.0 M x (Width) 22.0 M x {Depth 13.7 M x
{(Maximum draught) 7. 8 M

Docking Draught 6.3 M

The docking draught mentioned is not particularly designated as
the aft draught. Generally speaking, hawever, the docking draught
of a vessel, especially the trim, can be adjusted over a considerable
range, and there will be no great mistake in taking this figure as

representing the aft draught.

A commercial vessel of a dead-weight tonnage of 5, 000 is pre-
sented here by way of example, since vessels of this type are supposed,
from a vessel steering point of view, to be brought into the dock at

frequent intervals.

Vessel of a Dead- Weight Tonnage of 5, 000
(Length) 100. 0 M x (Width) 16. 0 M x {Depth} 9.0 M
Docking Draught (aft) 4.1 M

Since the water is 7.3 M deep (A. R, P.) at the dock threshold,
the vessel 210 metres long with a docking draught of 6.3 M can enter
the dock even when the tide is at its lowest level. The vessel of a
dead-weight tonnage of 5,000 can naturally enter the dock at any tide
tevel, and, moreover, itis possible in view of its length that two
vessels of this type should be docked at one fimne and that repairs

should be made on them.
b. Towing through the Approach and Piloting at the Dock Entrance

Special care is required, as illustrated in the attached drawng 1,
in taking a vessel into and out of a dock located at the end of such a

complicated approach. Mention 15 made below of such cautions.
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(I} Towing of Vessel through Approach

Two methods may be employed in towing a vessel through
the approach: one is to pilot the vessel by means of bitts in-
stalled on revetment B, E and F and the windlass and winches
of the vessel, and the other is to use tugboats for piloting. The
former method however requires a complicated operation, and,
in any case, docking a vessel requires the use of tugboats. The
latter method only should therefore be employed in this case.

It is common practice that towing a vessel, whichever size it

may be, through use of bitts is avoided.
{II} Arrangement of Tugboats

The arrangements of tughoats shown in the attached drawing
1 and 2 conform to a list of tugboats (attached chart 2} furnished
by the Indonesian Government. Those tughoats generally lack
thrust force, and the best plan of tugbcat arrangement cannot
therefore be obtained with those existing tugboats only. Mention
will be made of the best plan later. Here suffice it to mention
the condition for determining the permissible width and depth of
the approach. When consideration is taken of the relation
hetween the vessel to be docked and tugbcats mentioned in para-
graph b above, the approach must be about 55 M wide over the
entire distance as indicated in the attached drawing. There is
then room of only 7 M or so left on the side of either revetment
When the deviation of a vessel from its course is con-
sidered, the existing approach must be utilizable to its full width
and cleared of all obstacles at all times. The required depth of
the approach and its bottom width are mentioned in paragraph d

below.
Permissible Depth

if the docking draught of the 210-metre cruiser mentioned above

is 6.3 M at the stern, a minimum depth of 6.8 M is necessary. In

actuality, however, an allowance should be made for soil accumulated

on the bottom.

The Beams of Naval vessels are narrow, compared with their
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length. Therefore, the docking draught of a cormnmercial vessel
naving her max. breadth being able to pass the dock entrance (28
metres wide at the upper section and 25 metres wide at the lower

section) must be taken into consideration.

If the permissible width of a commercial vessel is 24 M, its
dead-weight tonnage is about 20, 000 to 30, 000. As the docking
draught of a vessel of this size is supposed to be about 5 M, the depth

mentioned above can be said to be sufficient.

Ir docking a vessel, tugboats come close to the revetments to
the utmost possible limit, the water depth at the normal line of the

revetments must be maintained at 3.0 M (A.R.P.) at least.

In the case of the best arrangement of tugboats, the water depth
required is at least 1.7 M, judging from the draught of the pusher
boat.

Judging from the requirements mentioned in paragraphs ¢ and d
above, the cross section of the desired shape of the approach should

be the one shown in the attached drawing 3.
{3) Survey of the Present Condition

The total length of the approach from Surabaja Road to the graving
dock is about 850 M, its width being about 69 M at the portion surrounded
by the both-side revetment near Surabaja Road and about 65 M near the

graving dock. (Refer to the attached drawing 4.)

A glance at a sample of earth and sand collected by divers, condition
of the earth and sand being dredged and earth sticking to steel bars ob-
served during a survey of the interpenetration of them permitted it to be
presumed that the bottom of the approach consists of blackish fine particles

like ooze.

The approach being a blind channel, earth and sand cannot enter it at
any portion of it other than its entrance, The condition of sand accumu-
lation attests to it. A survey, for instance, which was made of the depths
at various portions of the approach by the use of a echo-sounder in Sep-
ternber 1970 indicated that the approach,was -1 to -3 metres deep at the

entrance, getting deeper and deeper as the dock got near. In Area No.2,
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its depth was -2 to -4 metres, while in front of the dock gate it was -4 to

-5 metres.

As this region has little monsoon, there is no wave at the entrance
to the approach., The English sea chart of 1970 edition states that there is
a tidal current of 3.5 knots around the entrance to the approach, but people
there told that they had never waited for a favourable tide to go to Madura
Island across Surabaja Road even in a small boat. It is therefore thought
that vessels entering the approach from Surabaja Road will affected by

neither waves nor a tidal current.

Although it appears that the Indonesian Naval Force has been dredging
the entrance to the approach including Bandar Timur to prevent the accumu-

lation of drift sand, no particular information has been furnished.

The survey team asked the Naval Force for data showing the results
of dredging by year, area and depth for the past five years, but failed to
obtain the desired data except for some sea depth charts and verbal ex-
planation mainly because the dredging and the dock construction were under

the control of different divisions of the Naval Force.

According to the sea depth charts and explanation, Areas No.l and
No. 2 were not dredged from 1964 to 1969, and dredging in these areas was
started in December 1970 in accordance with the plan of 1970, It appears
that Area No.3 has been dredged to such an extent that there might not be

hindrance to vessels having access to Bandar Timur.
Bucket dredgers have been in use.

Six bucket dredgers are now in port at the Port of Surabaja.
The particulars of those dredgers are given in the table below. Three of
them belong to the Indonesian Naval Force, and the remaining three belong
to Port Administrator TANJUNG PERAK., The Naval Force has asked
Port Administrator TANJUNG PERAK for help, as occasion demanded.

Dredger Name Belonging to Capacity (nominal)
MARGA-DJAJA Naval Force 900 M3/H
MARGA-TUNGGAL Naval Force 450 M3/1
MARGA-SAKTI Naval Force 600 M3 /H
SINGGALANG iy Port Administrator 900 M3 /H
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Dredger Name Belonging to Capacity (nominal)

KALANDO Port Administrator 600 M3 /I:I‘
BATANG-HARI Port Administrator 900 M3/

The dredger which was dredging the approach at the time of survey-

ing was "KALANDO" of Port Administrator TANJUNG PERAK.

The bucket dredgers of such a type as SINGGALANG can dredge to a
depth of 12 M, and those of a KALANDO type, 7 M.

(4)  Plan of Approach Improvement

Control has been maintained of the waterway and revetment on either
side of it by the Indonesian Naval Force, indenpendently of the graving dock
construction work., During this survey, the Naval Force was dredging the
greater part of the approach, independently of the dock construction work.
It has also been made clear that the Naval Force had mapped out a separate
plan for dredging the approach by the time of completion of the graving dock
to receive vessels to it and that the Indonesian Government would take the

whole responsibility for the improvement and maintenance of the approach.

According to the dredging plan for vessels to be docked of the Naval
Force, the dredging is to be carried out io a width of 40 M and a depth of
7M (A.R.P.) on the enxtension of the centre line of the dock over the entire
length of the approach, and 12, 000, 000 rupiahs are to be disbursed for the
dredging { of 200, 000 M3 of -Spoils) out of the budget earmarked for
this graving dock project, 540, 000, 000 rupiahs. Repairs to the revetments

have however not been considered in the plan.

It was told that the dredging work carried on by the Indonesian Naval
Force also covered the portion of the approach near the temporary coffer-
dam of the dock and the entire approach excluding its either side 10 to 15 M
away the revetments. The dredging depth was reported to be -6 M
(A.R.P.)

Accordingly, the afore-mentioned dredging work has only to be a
dredging of a depth of another metre, that is, from -6 M(A,R.P.} te -7TM,

and a maintenance dredging.
(5} Consideration of the Present Dredging Plan

a. Depth and Width of the Fairway
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The planned depth of the fairway is -7 M(A R P '), 30 cm shallower
than the altitude of the dock threshold which is -? 3 M (A R.P.).
The depth of the fairway ddes’ not theref_cn:e’ g:o\in:c'iq?n “”tﬁ ‘the'capacity
of the dock. As mentione;d above, however, t;he.lai-ées't vessel to be
docked requires a depthxof -6.8M (A.R.P.),7and the range of tide
can be turned to account 1n actua.l doc[-ung For thls reason, there
is no necessity of makmg the fairway depth comcn.de w1th l:he height

of the dock entrance.

The planned width of the fairway is 40 M compared with the
required width of 55 M, but there will be no problem in taking a
vessel into and out of the dock, since the fairway is already aM deep

on either side 10 M wide. (Refer to the attached chart 3.)
b.  Quantity of Earth and Saxf_d.l:o be Dredged

As the Indonesian Naval Force has been dredging the approach
over almost its entire length to a depth of 6 M {A.R.P.}, the earth
and sand to be taken out will be those of 2 I-metre depth and the sand
which will have accumulated by the time of completion of the graving

dock.

The quantities of earth and sand to be dredged are estimated as
follows, dividing the dredging thickness into three areas, using the
data on the sand accumulation from 1967 to 1970, results of the

dredging in 1968 and sea depth charts of 1970,

Area Dredging Cross Total Quar;t:ty
Thickness | Section Length °

Sand

(M) (M2) (M) (M3)
Area No. 3 5 275 400 110, 000
Area No, 2 2.5 120 250 20, 000
Area No. 1 1.5 80 200 16, 000
Total 146, 000

In preparing the table above, it was assumed that no dredging
would be carried out in Areas No. 1 and No. 2 independently of the
dredging for bringing vessels into the dock by 1972 when the dock is

expected to be completed. As for Area No.3, no data of maintenance
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(6}

dredgingwwere available, so the dredging thickness was estimated at
5 M add1ng a dredging depth of 1 M to a difference in depth of about
4 M between February 1968 and Septermnber 1970 at the entrance of the

Mapproach which was considered as the thickness of sand accumulated

over “the' ennre Area No, 3

.o

The total dredgmg quantity of 146, 000 M3 is smaller than the

.o

) pla.nned quantlty of 200, 000 M3 of the Indone51a.n Government, and

Il

w111 not, 1t is assumed exceed 200, 000 M3 to a great extent, even

when con51derat10n is taken of a possible error of est1ma.t1on and

extra uredglng.

Problems and Measures
a. Piloting of Vessels to be Docked

The current trend is generally toward the principal use of tug-
boats with highly-efficient Voith Schneider in conducting vessels to
the dock. . In conducting vessels through the narrow approach to the
dock, an increase in the number of tughoats with Voith Schneider is
particularly desirable in order to stabilize the course of a vessel and

make most of the limited width and depth of the fairway.

A pusher boat is usually used as an auxiliary boat necessary for
maintaining the course the vessel takes. However, no data concern-

ing the pusher boat are available, there being no alternative but

'to use existing tughoats, as indicated in the attached drawings 1 and

2. Properly speaking, the use of small but powerful pusher boats is

most desirable,

From this point of view, the best plan will be to use and arrange

as indicated in (c) of the attached drawing 1;

Two tugboats with Voith Schneider 1,000 - 1,500 ps
Four pusher boats of the U.5. Force LCM type 2 x 165 ps

It is imperative that pusher boats should be provided.

The plan of the best arrangement of tugboats may also be used in

conducting the largest types of commenrcial vessels to the dock.

The use of this dock has a number of fairway conditions which

call for the highest steering skill required as in the case of a vessel's
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passage through the fairway, going astern of a large vessel out of
the dock, turning round of 2 small vessel on the narrow fairway sur-
face, etc. Itis also an absolute condition that an excellent pilot
should get on board a vessel, equipped with instructing devices such
as a transceiver and the like to take quick action in careful conduct
of the vessel, The plan of tughoat arrangement has been formed on
the assumption that large vessels in particular are to be conducted

under a favourable meteological and oceanic condition.
b, Plane Shape of Revetments

The current plan states that the distance from the dock entrance
to Area No. 2 is to be about 200 M and that the distance from the inner
face of the larboard dock-wall to the revetment is to be about 22 M.
This area seems however too small for the movement of tugboats
conducting large vessels, not to speak of 210-metre long vessels, to

and out of the douck.

The maintenance of the course of the vessel is of vital importance
in bringing it into and out of the dock. In this respect, the corner of
the revetment A <— B reguires a maodification over a length of 30 M
as illustrated in the attached drawing 1 in ordex to secure the space
for the movement of tugboat E (conducting the vessel into the dock)
responsible for a fine adjustment of the vessel's course or tugboat H
(conducting the vessel out of the dock). This modification 1s only
required in the case of conducting a vessel more than 130 metres long,
and smaller vessels do not require the modification of the revetment
Moreover, to facilitate the towing or pushing work of tugboats
or pusher boats finding their way between the vessel and revetment
D is a factor of major importance for the maintenance of the
vessel's course. The towing or pushing work at the dock entrance is
worth particular consideration: it is desirable to move back eastward

revetment D 5 to 10 M from the present normal line of the reveiment.
c. Maintenance of the Required Water Depth

The required water depth of the approach cannot always be

maintained, unless considerable dredging is carried out at frequent
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intervals every year, since sand accumulates incessantly on the

bottom of the dredged approach.

The approach gets blocked up with drift sand coming in at the
entrance to the approach, the source of drift sand being the earth

and sand discharged by the nearby rivers.

The water of Indonesian rivers is mos tly brown in colour,
containing fine particles in colloidal suspension. Judging from the
subsoil collected from the bottom of the approach, it seems that
those fine particles of soil are drifted along the shore onto the
entrance of the approach only to be accumulated on its bottom in the

long run,

In order to reduce the tendency of sand to accumulate on the
bottom of the approach and to maintain the same function of it, that
is, to maintain a depth ;)f -7TM (A.R.P.) at all times, the employ-
ment of either one of the following various means or combination of

them is considered most effective.
(i)} Construction of a Mole

Since, in the case of this port, the distance from the shore
to a point -10 M deep off it is as short as 50 to 60 M, the con-
struction of a mole connecting those points 10 M deep from the
shore would mitigate the accumulation of sand in the approach,
and result in considerable reduction of fairway-maintenance

dredging expenses.

The cost of building such a mole is rather inexpensive:
as there are no or little waves or tidal current at the entrance
to the approach, these factors need not be taken into consideration
in designing the mole. It has only to be of such a structure that
would check the movement of fine particles of soil drifted by a
tidal current. As the sea bottom base is considered consisting
of accumulated soft fine particles of soil, a structure of steel
sheet piling is believed to be more suitable than a gravity type,
particularly when those factors such as waves and a tidal current
are taken into consideration. The use of left-over water stop

steel sheet piles around the temporary cofferdam and dock will
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make it possible to build the mole with a considerably reduced

construction cost.

(i1} Measures are to be taken so that the accurnttlation of a
given amount of sand may not affect adversely the function of the
fairway: the fairway in Area No. 3 showing a marked tendency
togather drift sand on its bottom is to be dredged to a depth of
more than -7M (A. R, P. } beforehand, or a wider fairway is to be
planned than is required for the steerage of a vessel. In Areas
No. 1 and No. 2, however, the structure of the revetment poses
problems to deeper dredging and fairway widening. Either of
these measures had better be dropped. (Refer to paragraph 2
of Chapter 2.)

Revetments

(1) Survey of the Present Condition

The revetment on either side of the approach to the dock were built
in the days of Dutch rule. The documents explaining them were burnat by
the then Dutch authorities when the Japanese army made an inroad on the
country during World War II. The reference data such as structural
drawings, papers of architectural calculation, and so forth which would
indicate how deep the dredging may go, if available, cannot be obtained

any more,

In order to investigate the revetment structure and its wear, a
visual inspection was made of the portion of the revetment above the
water, the portion under water having been inspected by divers., At the
same time, steel bars were penetrated into the base to find out the water

depth at the time of revetment construction,

The plan arrangements of the structures are ichonographically

represented in the attached drawing 4.
Sections A, B and E

Thise sections are of a steel sheet piling structure, and the steel
sheet piles used are IV type equivalents. Sections B and E are

excessively corroded at a height of A.R.P. + 1 M — s0 much so
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that the back filling crops out of the wall of steel sheet piles every-
where and that the apron has caved in. (See the attached drawing 6.)
According to the Naval Force, the revetment made of steel sheet

piles was built in about 1935,
Section C

This is an inclined revetment, the portion connecting to the steel

sheet piling having been built of concrete.
Section D

Judging from its surface, it was built of concrete. The concrete
used in the repairs to the wall near the structure built of steel sheet
piles has sporadically scaled off, The examination of part of
section D of the revefment exploded for providing the temporary
cofferdam for the dock construction work disclosed that its upper
structure had been built of bricks. People concerned with the work
told that foundation piles had come out of the lower part of the
section. As this section presented the same condition as that of
sections G and H within the temporary cofferdam, the revetment
construction is supposed to be something like the one illustrated in
the attached drawing 7. Foundation piles (37 cm x 37 cm) called
"wood of iron' {Kaju busi) were driven into the part below under
water, five per 85-cm pitch along the length of 4 M, and upon this
part upper structure made of something like concrete, probably set
with stones and lime, was built using likewise '"wood of iron'' -
timber sheet piles - about 20 cm thick as forms. Its top portion was

built of bricks.

The Naval Force explained that, although the "wood of iron, " both
timber sheet piles and piles, was still good, the structure had pro-

bably been built about a hundred years before.

In front of section D there used to be a pier built of screw piles over
a length of about 220 M along the revetment, After World War I,
the pier was removed, leaving only the fender piles in front of the
piter. The Naval Force remembered that the pier had been of such

a structure as shown in the attached drawing 8.
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Section F

The part of this section which can be seen is built of concrete,
Drivers found that the portion up to its base (2 M deep - A.R.P.)

was also of concrete, but could not make clear the structure beneath.

The result of manual penetration of steel bars (16 MM in diameter
and 7 M in length) over a range 50 cm off the shore is shown in the attached
drawing 9. (See the attached drawing 4 for points of survey.) At a point,
No.0 + 30 M, shown in the attached drawing 4, the stevl bars went about
4 M deeper than the surface of the base, reaching a depth of 5. 6 M (A.R.P.)
and showing a tendency to penetrate farther. However, the steel bars used

were not long enough, deeper penetration could not be attained.

In Area No. 2, penetration up to a depth of 4 M (A.R.P.) was achieved
on the west coast, and on the east coast the penetration reached a depth of
-5.5M({A.R.P.). Ata point about 1 M away from the revetment, however,

a steel bar went deeper than -5.6 M.

In front of section D, there were so many things thrown into the water

that no penetration of steel bars was attempted.
(2} Relation between the Present Dredging Plan and Revetment Stability

Since the structural drawings of the revetments are not available as
mentioned in (1) above, it is impossible to know how far dredging may go
without endangering the stability of the revetments, unless large-scale test
civil engineering such as excavation of the foundations of the revetments by

installing temporary locks is carried out.

it is presumed, however, that the present plan of dredging for docking
vessels will not endanger, though not absolutely, the foundations of the

revetrnents for the following reasons.

a. The steel sheet piles used in the east-side sheet pile revetment
are all IV-type equivalents. If the method of designing employed in
the construction of this revetment is the same as that prevailing in
Japan, the designed depth of this revetment will be about 6.5 to 7.7M

{A.R.P.) in Surabaja where there is no earthquake,

It is presumed that since the revetment on the west coast has

a total length of more than 450 M, there is little or no possibility of
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steel sheet piles originally intended for use in other works having
been expediently used in the construction of this revetment and that
steel sheet piles suiting the spec:fications of the revetment were
employed. According to the Indonesian Naval Force, vessels of
5,000 tons were berthed to the west coast during World War IL.
Judging from the fact that berthing of vessels of 5, 000 tons requires
a berth depth of -7.0 to -7.5 M (A.R. P.) and that steel bars could
be penetrated to a depth of more than 5.6 M (A.R.P.) at some points
on either revetment, it can be presumed that the structures were
originally designed to have a depth of about -7. 0 M {A.R.P. ).
Although the steel sheet piles used in those revetments have been
corroded to a great extent, the face line of the dredging for docking
vessels runs 10 M away from the face line of the revetment on the
west coast, and 16 M on the east coast, which fact means that the
dredging of the approach for docking vessels runs little danger of

immediately destroying the revetments,
b, Sections of Revetment without Steel Sheet Piles

Section C, being an inclined revetment, is presumed not to have
its foundation buried deep into the soil. Its face line is however
about 20 M backward, as compared with that of section B, that is,
30 M away from the dredging face line. Section C will therefore not

pose any problem.

Section F is in contact with revetment E of sheet piles {(which
has a total length of about 57 M). Although it is impossible to infer
from its structure how deep its foundation is buried, it is quite
possible that section F should have an approximate depth of revet-
ment E, since the revetment extension whose depth corresponds to
that of the revetment built of IV-type steel sheet piles requires a
length of about 130 M to berth a vessel of a dead-weight tonnage of
5,000, which fact means that the total length revetment E is not
sufficient. This inference is backed by the fact that a test steel bar

went more than -5.6 M deep at some points along revetment E,

If dredging is to be carried out at the foot of the revetment at
a gradient of ! : 3 as part of the plan of dredging for docking vessels,

the water depth in front of the revetment will be about -2 M{A. R. . ),
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and if at a gradient of 1 : 5, the water depth will be about -4 M
{A.R.P.}. (See the attached drawing 3.} Judging from this calcu-
lation and the plans of survey of water depths of 1958, it i= presumed
that the dredging probably will not put the revetment in danger of

destruction.

Section D used to have a pier in front of it. It is possible that
the pier was built there to have section D deeper in water depth than
sections E and F. But, it seems rather probable that the pier was
built there, because section D had a less depth than sections E and
F. (The plan of survey of water depths of 1958 shows that the water

depth was not particularly deeper in front of the pier.)

If revetment D is supposed to be of such a structure as illus-
trated in the attached drawing 7, a little excavation at the front of
- revetment D will not lead to its immediate destruction, since the

structure itself is supposed to be supported by piles,
{3} Problems

if revetment D is of such a structure as illustrated in the attached
drawing over its entire length, the dredging of the fairway probably will
not put any portion of the fairway revetment in danger of collapsing.

There are however some problems as mentioned below.

a. The revetment built of steel sheet piles have been corroded to
a considerakle degree — so much so that their durable years have
already expired. It is high time that the revetments were recon-
structed for their own stability, not because of the necessity of
reconstruction brought about by the plan of dredging the fairway for

docking vessels. (See footnote 1.,)

b, It cannot be said for certain that revetment D is of such a
structure as illustrated in the attached drawing 7 over its entire
length. It is possible that under some circumstances the dredging
should make part of the revetmenti unstable. If revetment D is of
such a structure as shown in the attached drawing 7, the sand behind
the structure may have gradually flowed out over a long period,
unless timber sheet piles were buried deep enough. (See footnote

2 .) Although it was made clear that section H had its timber sheet
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piles buried -2 M (A.R. P.) deep, the structure beneath is not known.
If revetment D is not to be recons tructed, the employment of the
best plan of boat arrangement (Refer a, paragraph 6 of Chapter 1.)
is desirable, since the pusher boats the plan intends to use require

a water depth of only -1.7 M or so (A.R. P, ).

Note 1

The steel sheet piles intended for use in temporary closing of the
dock and water stop work will be left over in a large guantity.

These sheet piles, being of the V-shaped type, are larger in cross
section than those of the 1V-type, and can well serve as recon-
struction materials. If put to good use, they will help to reduce the
reconstruction cost. Moreover, A coping, if placed from i;. height of
A.R.P. +0, would bring about a considerable increase in the durable

years of the revetment built of steel sheet piles.

Note 2

Maximum safety will be provided, if the revetment is reconstructed
using those left-over steel sheet piles. However, since it is not
made sure that the revetment is in danger of collapsing, 1t may be
reconstructed only when it is in trouble, if no budget has been

appropriated.
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v CONCLUSION ,

The following five reasons can be brought forward as to why this project has not
been completed, although an enormous amount of time as long as seven years and a
tremendous amount of money have been spent since 1963.

(1) Internal disorder which reached its peak around the "incident of September

30, " 1965.

(2) Ever-agravating inflation which has persisted since the commencement of

the work till recently.

(3) Lack of Rupiah funds corresponding to foreign-currency funds and delayed

payments.

(4)  Lack of techniques and controlling ability required for the construction of

a dock.

(5)  Accident of slope failure which occurred to the rear section of the steel

sheet piling on the east side of the dock.

The problems, (1) to (3), are not technical ones, but were the major causes of

such a delay in work.

It can be said that those problems, except for {4), have been almost sloved for

the following reasons.

(1) Itis years since the Soeharto Administration took office, and the
Administration is stable enough with the internal commotion having sub-

sided.

(2} The monetary situation has cooled down since about a year ago as the
result of the adoption of various restrictive monetary measures and a

steady economic policy by the Administration.

(3) By the Written Decision signed by President Soeharto and issued in April
1970 for the promotion of this project it was decided that a budget of
540, 000, 000 rupiahs should be appropriated for no other purpose but the
construction of this dock for three years, that is, till the completion of it.

Rupiah disbursements have also been made punctually,

.

(5} The danger of another base collapse at the accident site has been com-

pletely removed.
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Therefore, an early supply of machines, instruments and tools and their parts
which cannot be obtained in Indonesia, a prompt supply of steel materials, cerr;ent and
so forth, and the earliest possible despatching of engineers who are to furnish guidance
as to the methods of work and supervise the construction works are essential prerequi-

sites to the completion of the graving dock by the fixed time,

The staffs of the Indonesian Naval Force responsible for the construction of this
graving dock informed by writing to the survey team that the dock would be operated
and controlléd by a civil commercial and industrial body upon completion and that the
civil commercial and industrial body would cooperate with the Indonesian Naval Force
and the Ministry of Transportation in making repairs to all types of vessels, although

the survey team did not have it as a direct aim to collect this sort of information.

The information gathered, the collection of which was the purpose of this survey,

can be summarized by items as follows:

1. Progress of Work and Amount of Work and Number of Days Required for
the Complerion of the Dock

The past progress of work has been rather slow for such an enormous
amount of time as seven years spent for it. At the time of surveying, any
structure, except for one at the dock entrance, which could have been seen
from the ground, if its construction had been started, was hardly built,
However, the caisson works which are the most difficult of all types of works in
this project had been completed. As the installation of caissons was rather
satisfactory, and the technically difficult installation of struts for dock bottom
excavation was, for the most part, finished, it can safely be said that about 60%

of the whole works have been finished.

The work which remains to be done from December 1970 till the whole

works are completed is indicated in the attached table 2.

The Indonesian authorities now plan to complete the works by the end of
December 1972. This construction period is by far longer than the time required
for the construction of a dock 1n Japan. However, Indonesia is handicapped in
many respects: the man-hour ratio of workers is about less than half that of
Japanese workers; experience in dock construction is insufficient; slow repairs
to construction machines due to the difficulty of obtaining their parts. Those
factors being considered, the construction period mentioned above can be regarded

as reasonable. If the necessary machines and materials are supplied by June
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1971 at latest, and adequate technical guidance is furnished, it is, quite possihle

to complete the construction by the fixed time.

2. Wear of Machines for Temporary Works and Requirement and Cost of

their Replacements

Although the machines and parts intended for use in the permanent and
temporary works were all supplied by March 1970 on a reparation basis and on
a contract secured on the reparations, part of the machines and materials for
permanent works was used for temporary works because of the excessive inflation
and robberies which followed an internal disorder attributable to the incident of
September 30. For these reasons, there is a considerable shortage of machines
and materials, and, moreover, the machines for use in temporary works have
worn out to a by far greater extent than had been expected, because the durable
years of most of them expired as the work delayed. To carry out the construction
work requires the irreducible minimum of additional machines and parts listed

in the attached tables 4 and 5. Their cost is estimated at $420, 300,

The maintenance and storage control of the machines and parts now in use
are not adequate in many respects. Good control should be made of maintenance
of them as soon as possible, and they should be inspected and repaired by the
respective experts at least six months before their installation at the work site

so that no trouble may occur at the time of later installation.

'I:he expenses required for the maintenance and control of those machines
and parts are included in the rupiah budget. However, the expenses which may
be required for repair and maintenance and replacements necessitated by in-
complete maintenance in excess of the budget have not been taken into account in
estimating those maintenance and control expenses, since these excessive ex-

penses should be met by the Indonesian authorities on their own responsibility.

3. Requirement and Cost of Additional Materials

The materials which require an additional supply are cemnent which was
used for an unintended purpese in fear of its weathering because of the delay in
work and concrete reinforcement which ran short because of a change in the dock
wall design but could not be repienished by the reparations, MISPRI 354 (70),
their requirements being respectively 14, 500 tons (cement) and 700 tons (concrete

reinforcement). The cost is estimated at $393, 600.
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4, Number of Engineers Necessary for Work Supervision and their Expenses

There are several kinds of works which can be performed by the Indonesian
engineers, if Lhey are simply to be carried out independently, Filling concrete

"in dock walls is an example.

Hoﬁrever, many kmds of works overlap each other in a very complicated
way while they are bemg carried out, and they therefore requ1re the highest
level of control techniques at all times. Some of the works which the Indonesian
engineers have never experienced contain the piping and wiring work which cannot
be restored, if damaged, to its original condition by simple repairs. Direct
technical guidance at thé work site is therefore of vital importance, if this

project is to be completed by the fixed time in operative condition.

It follows that at least 17 engineers must visit the work site from Japan in
accordance with the progress of the work during the period from April 1971 to
the day of cornpletion so that perfect advice and guidance may be furnished to the

Indonesian engineers.

The expenses required for this purpose are estimated at $442, 700,

5. Present Condition of the Approach

This graving dock has only one narrow approach 850 M long and 65 M wide
on the north of the port. As the water depth of this approach has a significant
effect on the operation of the graving dock, it was included into the survey items.
Itisnow lto5 M deep {A.R.P.)}, being-in need of an overall dredging prior to

the completion of the graving dock.

Under these circumstances, the Indonesian Naval Force have two dredging
plans: one formulated in 1970 is to dredge almost entire approach to a depth of
6 M(A.R,P.) irrespectively of the construction of the graving dock, and the
other is to dredge the approach to a depth of 7 M (A.R.P.) as part of the dock
construction project. With these two plans of dredging, the largest vessels that
the Indonesian authorities have in mind may be brought in and out of the graving
dock. However, this port shows a tendency to permit soil to accumulate on the
bottorn. In this respect, therefore, regular maintenance dredging is necessary

to maintain the fairway in good condition.

As far the revetments, the Indonesian authorities have no plan of recon-

struction. However, judging from the results of the past dredging and some data
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gathered during surveying, it can be said that dredging at this level will not lead

to immediate destruction of any revetment.

Taken altogether, it 1s judged that the completion of this graving dock is
quite possible from a technical pownt of view. The expected date of completion
is December 1972, provided that the machines and materials are to be supplied
by the stated time, The foreign-currency fund required for the completion of

the dock is $1, 256, 600, all tnld.

Lastly, although it 15 evident that the work delayed considerably, re-
quiring an additional supply of machines and materials more than needed for the
reasons mentioned at the beginming of this section, it cannot necessarily be said
that the supervision and control of the works by the supervisors have been ade-
quate and appropriate in every respect, and, on the other hand, it appears that
the Indonesians concerned have not always accepted and followed out all the
technical advice and supervisory instructions given by the supervisors. This can

also be considered cne of the causes of the delayed work.

Those things bewng considered, 1t should be pointed out with emphasis that
it 15 necessary to request the Indonesian Goverment to respect the advice and
instructions of the supervisors and take measures to reflect the advice and
instructions quickly and properly on the performance of the work, and on the
other hand, the supervisors must exhibit the engineer's spirit to the fullest
degree in furmshing adwvice and guidance to the Indonesians in charge of the

construction works.
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GUIDING A VESSEL I

¥

.

(A) - Vessel Entering the Dock

N

(1) The main engine and steering engine of the vessel are m

DRAWING - 1

N AND OUT OF THE DOGCK - I . (2l0-metre Vessel}

ainly used in propelling it

(1) When the vessel comes near the dock entrance, tughoat H moves ::;t;dtgz ::’fkl;x_a;}d thetz) tufboal‘;_s G and G2 with the highest steering performance are

T to the position indicated in the drawing. : anxruary soat. o
(2) As thepveSSel is coming into the dock,gtugboats A, Dand H (2) ';':;gfgoat H conducl:)ts tl.'xe vessel into its advancing course, and tughoats D and A adjust

maintain the bow of the vessel going to'good course. (3) Tugggzzsg.is i:idclztﬁol‘zi:;e:oii at.hs;tit:zlsnegl boat, as occasion calls for.
(3} When the vessel is entering §eeper into the? dock, hl:h-e tu.gboa.l:s "(4) Wire stays are stretched as indicated in the drawi

move toward the stern of the vessel, and finally maintain the stern. close contact with th 1 ng so that tughoats A and D keep

ct wi e vessel.
T (5) When the vessel enters the wide water surface in Bandar Barat, keep the stern of the

1x510Ps

vessel a little way off the course on the starboard side to have 3 larger clearance
between the vessel and the embankment on the larboard side.

D 2X300 Ps

G) 2X300Ps v, 8
V.P. P, T
“a___ B
LA 2X650 Ps
V.P,P.

1%240 Ps Gz 2x300 ps V.S,

(B} Vessel Leaving the Dock
(1} Tugboat E waits for the vessel at the dock entrance.
(2) As the vessel is leaving the dock, tugboats A and D move
toward its bow.

(1}
2)

|

As saon as the vessel is out of the dock, tugboat E moves to the position indicated in

the drawing to steer and slow down the vessel,

The vessel is to be towed by tugboats until it enters the open sea, and its main engine,
steering engine and anchor are to be maintained in a stand.by condition in case of emergency

E
D
@ Gy =~——- 1-'~ -| D Gy
L <2 <772
. H E ] H
— o - —
GW{Z‘,__%A 22
A 4

{C) Improved Plan of Tugboat Arrangement
(1) Entering the Dock (2) Leaving the Dock {1)

{2)
1XV. 8.

2XP, B. IXV.S. 2XP, B. {3)
- E
(4)
(5)
2xp. B. IXV.s. IXV. S, 2xp. B.

As it seems that the existing tughboats generally lack thrust force, itis
desirable to arrange two tugboats with V.S. propulsion machinery
(1,000 to 1,500 ps) and four Gray Marines of the U,5. Army LCM type
(165 ps x 2} as illustrated in the drawing ahove.

(D) General Notes

The towing speed is less than 2. 0 knots, and max. 2.5 knots.

The main engine, steering engine and anchor are to be maintained in a
stand-by condition.

The pilot must be the highest engineer, and transceivers are to be used
for communication between him and the watches and tugboats.

The wind velocity must be below & M/sec.

The yawing motion of the vessel must be below 4 M on one side.

(1)



{E) Entering the

DRAWING — 2

éUIDlNG A VESSEL IN AND QUT OF THE DOCK — 2 —
{ 5,000-DW Veseel )

Dock 3
Note : The procedures for steening the vasse!
and ftugbocts and general notes are the
same as Ih the case of 2|0-metra vessels.
2x300ps
N L G| P VPR 2x300ps
: S ys,
E H
W -
T - —— e
/\ 5 [x 510 ps, @ 2x650ps
/ A G2 Gz  2x300ps VRP.
A A x240ps vs.
]
(F) Leaving the Dosck
Note : When the vessel foces the centre of the fairway,
the mein engine and steering engine of the
vassel are used with tugboats helping the
vessel out into the offing.
H
D A
A G
\ (o H
™~ f_ Vil it o
1Ny L L2e”
Elzze>
G2
A D
(G) Tugboats fo be Used (in conducting both a4 210-m vessel and 5,000-DW vessel )
A 8 c D T E F G H
I x 240 PS I x 150 PS 1% 650 PS 2x300PS 2 x 650 PS | x 500 PS 2x 300PS Ix 510 PS
POWER DIESEL DIESEL DIESEL DIESEL BIESEL STEAM REC DIESEL DIESEL
DIMENSION | 220x55x2 [I30x36x 1.5 |28.0x73x34 [220x7.0x25 |250x76x2.7 [300x80x 35 |243x72x 3.1 [244x57x25
PROPELLER @ AFT T AFT o AFT 2: L AFT. V.PR|2xT AFT VRP €T AFT 2x VS, © AFT
WHERE V.RP. = VARIABLE PiTCH PROPELLER.

V.S,

=VOITH SCHNEIDER PROPELLER.

(3)
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Towing a 210-m vessel through The foirway

E
4]
!
E E
.
" [TelPo . B M——
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Towing @ 5000-DW vessel through the fairway

~ g5M

I — 5§m ~5M
I

)

DRAWING - 3

BETWEEN, THE FAIRWAY AND THE REVETMENTS

Permissip!e Fairway Water Depth

~ 65 00"
¥ + 370 Z +3.70
v 000 u v 000
v _—300' v -300
\ - / 7 =500
v =700
~ 16,50 f 16.00™ 13 00M I 19.50™
I i
210-m vessel 5,000-BW vessel
SCALE . DEPTH 1/400 BREADTH 1/500
Centre of the Waterway
~3250M ~ 32.50M
3.00
-~ 29.40M ~— 28.40M ~ 600M
{ oid Pt:ar
v +3.70 GROUND v +3.70
2 000 A.R.P. hvd 000
T =200
5 .- 4,00 Centre of the Fairway . /___ 7 _—4.00
¥V —500 L3 ‘__,_,‘_'—' v —-500
¢ =700  hET® == 7 =700
— 10,00 I 40.00m ! -~ 15.00M
I

SCALE : DEPTH

17400 BREADTH 1/500
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50 30 10

" GROUND PLANS OF THE FAIRWAY AND EMBANKMENTS

.DRAWING - 4

Scale

100

I5‘0“'l
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DRAWING- &

SKETGH OF STEEL SHEET PILING

|75cm I
+3.?i“ '

Caved -in apron

ws08!

The diameter of the tie rod is not known

-The corrosion is extreme at a point of + [ M,

—ﬂﬂﬂ_g—‘_.;__Tw 30cm. IV—type eguivalent

DRAWING - 8

INFERRED STRUCTURE OF THE PIER IN FRONT OF SEGCTION D

L]

Bricks

Fender Pile EE

L E—r
L
. h

’_,—f‘—rmﬁ

. .
‘Infp-n-
’_/—’f\—‘ﬂﬁ“(
ree Al
Steel Screw Pile
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DRAWING - 7
INFERRED STRUCTURE OF REVETMENT -

+1.0M ( ARP4+ 3,7M) el
B S S S
SHV-.P * 000
- Brick Piling (The upper portion, of the embankment is based on .on inference. )
7 LL WL I l J

Stones+Lime

4o

-
-

—a7 ""I ’
. (ARP-20) “

S S

L‘&Timber Sheet Pile
{ about 20cm thick )

L e N ——

— — ey e

Depth unknown

F— ———

Foundation Pile ; timber pile

{wood of 1ron"Kaju busi } 37cm
x37cm

— e e —— ey i ——— — — — —
—— e — et e — . Wiy et

l asﬂml ascm] ascm‘ g5¢cm
I | | I

(13)






046 ioquweseg Ul wbal A3AINS
ayi £q ipo paliipd sJDq |a3)s Jo uoliblauag

0.6l Jeqweasag ul poaj|
ayy Bujysos woa Kaasns a8yl £q paionpuos Asaing

0461 Jaquaidag uy rapunos—oysx b busn
a2J04 ‘|DADN UBpiseuopuT a8yl £q pajsnpucs Laalng xlif..l..n....l.u.. L g-—
. Jog |@alg [ 4L
89104 |DADN UDISBUOPUT a3yl Aq pPalonpuos ABAING  — - —H— - —H— . 9-—
- ml.
aN3931 _ .-
- M|
- N'
— w — —
iy wCCF 48V
Lo rsromors
R
e ON
dog j984s [ .
X —_—
99— - —— —_— | 9-
© \x\. ¥ — ipgq |oalg
G- ] ) . / X = G-
- = \ ——— .l||l.l..ll.- P . umw - -
— T — —— ~
e-— P ~ - £-
re ' -
Z- = \ ’ - 2
X /
PR A 00FddV
L
15009 |spg
15002 IS9M
N 7Z\TE 7. w99 inoqy WA AA
2 ‘ON
-
_ W9'S  4DQ [83i5 D j0 UO|IDMBUE] WO'C iDQ (985 D JO UOIIDI4BUSY
wl “ — —
® ® 9

15009 |sb3j

w00 F 8’y v

— by |
wiEt

w69 inoqy

wOE ¥ 0 ON

SYvY 1331S 40 NOILYHLIN3d ANV

HOVQY¥ddY 3HL 40 Hld3a JHL 40 AZAANS

6 - ONIMYHA

JSDOD |sam

U/E\E
wl €+

(15)



’TE’“?, KIND OF WOR’KS

1-
T

|

1965

i }‘ PREPARATIDNS - i

7 e e e e S

S S S, S

1;z¢5$§ﬁéuunzﬁ.

,PR‘EDAR'AT:; ONSi

2| ASSEMBLING 0F EDNS:RUBTIDN FOUPFENT ;‘"T’

2345878901R

. g y it A
ASSEMBLING OF CONSTRU

3 ' SURVEY ~WORK

..-._a._.-.-.-

4 D**MDLISHFNG o HAM DDEh UPPER PART

5, COFFERDAM

;' > t.'.:'r”-mi-'; = [ .
6 b

REFAINNG WALL AFDUND THE- DDEI\

7 MANUFACTURING OF CONCRETE-PILES
gerL (NVESTIGATION | '
9 | TRANSPORTATICN OF SAND

ot o b n by eem m—————

10; TRANSPORTATION OF STONE
| | DEWATERING
17° BANKING

.—-rn-w--»—---mm-— —— e e = e -

13; GAISSON-WORKS

|41 BDNERETE PILE DREVH\G FDP EAIQSD’\J

|5 QUL,EXDAVATIDN UNIIL ™

e 4 mmeem ke ia n o m s cam———

15 SHEET-PILE DRIVING FDP STRUTS

i R

['T: FIP PILE DRIVING STRUT PAPTIAL qTRUTS

s
i
-t ...‘,

——gwra

1
t
*

s.__._.. .I._ B s SRS P S —

.-

<I —n.s.i..‘

N SN
I

!

-

e emaee a e ————— e o e ]

|

1
i
f

o ey e

| SURVEY:~ g3k

Hﬂ“ DOCKJUPPER PAPT
COFFERDAM (

)™ - O T

b—mm% WALL AROUND

e

THE pocK. : - ©oifg

e s s wee e _4 e

Jlﬁf\f EQDIPMENT “?f |

—— wmp o

—— dm e e e e e

MfiNUrACTUP!NG OF “CONCRETE:PILES

ti“

|23455189mumﬁ7

-

s

T50IL INVESTICATION

i

i
b m e e 4 e e e T AT el wir b e

c e cmeb e )

.
20. 1964 -

[
:

18 TAISSON STRUT BDN‘:TRUBTIDN

20: CONCRETE PILE DRIVING FOR DOCK BOTTOM:

2[' FIP FRICTION PILES FOR DOCK BOTTOM

22| CONCRETE POURING FDR 0OCK BOTTOM

9] S0IL EXCAVATIONS FOR OOCK BOVTOM | |

b - &

23| DEMOLISHING OF HAM-BOCr LOVER PART

2AISETTING OF MEETING STOMES

3\ REFERENCE

- FEBRUARY, -

i
i

“ACTUAL—-STARTENG: DAT

e —— A —

EikQ  JASAN

{

- b e, s B

TRANSPORTM 0 N OF .SAND

[ N R T R
by ! Ol S

i L
11‘

TRANEPGRTATION, OF STONE |

DEWATER“M‘, P 1 S
N R
::: t

1

CAISSON - WORKS .

|

' . - PR ] .i - n
IS0 1L EXCAVATION UNTIE- 7r~1*

E DRIVING =0R (4

—— A
N v ' - S o
AT
u§- - : o s .—q-
< H L]
)
[ SV U "
S
. : = Yl
[ ; “@—U}O
S b= { W Tag
o WO O®o)
= .
L_) lZi (xo
3 ey + <l - ;m "
S = Qo
O F
RIUN S e = O
e E‘ =
— [ =«
— — OC)
-:&-I : ,,.......}'_:_.,.,.h_:.r:
. | — L et
; E O'ﬁ
! i
= =5
R
)
4o - i
Iy

e
e

Bl

COMPLEATION OF Wa Wi CAISSONS

COMPLEATION OF E,, CAISSONS

L

| STARTING-CE-CONSTRUCTION

-

3
]

DEJIBERATION



|234%578§0nm

!

- A b rg—g =4 = FAPE PN I

TlONI EOL!PME NT

- -y -k .{ P U

rHE- DOCK -

-4 - A
v

-+ [

AANUF ACTURING

-

R

OF CONCRETE

1970

o r————a

e e e
!
1
i

' o F ; .- bomd ok e ; ' ; - - _‘:_-____,.._-‘__, T - -1 me - B e e - - -
: 4 : ) . ! . ' ! t . . ~
' ' s b e s v -:nm,....,__,.” ,_,__%__..; _t_i_ [P, [ - i R | - . moe e v T s, ‘,i R . l
. TRANSPORTMION OF SAND R ‘ o ; - s N iy
e e - ——— . - - - w i == = - . . %. e - - - - = |
" TRANEPORTATION OF STONE T 1 5 [T | | | * e o
[EN AU ¥ - -t-— e e —-1;,_-%...‘ .’;....,r..L, ...,.._: : . _:,_.- -::.-_. . ~T—- -—-1» -i— - i : - 4 .- +- [ B _%
)EWATI_R Nu ' . i { Lot ot ) . ! | N , !
:1 © _; . \ - D . o ) , . _
. . P T S s B A _f - A e - -— + - . ® H 4{“
Nc ; ) ! v * . i . [
= . b R Lo o - T
CAISSON - WORKS i 1 o ' ] .
Co T concRETELPILE DRIVING FOR qaissan T T P o ,
' 3 . C———————
:_ - P g - 3 l f - P | v e pm— 4k T L. - . - - - N -+ - e
0L EXCAUA‘IOM UNT!{. ™ S . ; - |
i SR S :é: I T S S O _— i , R U
B . 2 S x f SHEE ILE DRIVING FOR &R, : ! |
i . ! 1 .
3 - i y— 4 = - - e wepgma PR - — - v ——— .- [ - [ e e —e R
- S S A i L : PIP PILE DRIVING smu,- © PARTIAL STRUTS ~
2! 2 R : ! ! ' - ; a——
" e 1 PR 71 = SR e S T 'mussow RIS CONSTRUCHOI
v :_; <) . * gd oAl i ! ! ' l' : ! . - 1
- - da - -4 - l—-—ﬁggg o F_)-Lg; I L:‘ LA B St S el e I - et v e v -
&' i ody £5 1 z * 5 | | SOIL EXCAVATIONS FOREDOCK S0TOM__
3 Z Xo5 ¥ 9 e ‘ \ N D R S or e
‘ 3 - 08- - LQ»— —:KQQ - ™ :giu_j* - [ g B aen d "‘"—' "—T + v L } “ X , i
S & 295 W & CONCRETE PILE Dmvme .:p DOCK BOTTOM 1 C i ,
‘ A - =S Ll ——— ;1 T P, . , oo Ce e
= "z‘::"?E‘ig L © T < T / E PIP FRICTION| PILES FOR DOCk BOTTOM_
= S g5 9, = ' o T
LT L TTETRES e iR A : . CONCRETE POURING FOR DOCK BOT M
L S S gl e o i : ‘ o san
) ¥ | i : i U A, Lk — - P . '
. i 15%3 . ‘,""‘.eg,%'f s P DEMO' ISHING TF HAM- DOCI( LOVER PART
i CoaA L =8 '- 83 . L . N . i .- i . . LB
I i EEE et b= A e A R e TTING OF MFETING € ONES |
C o .._.} -t L _'L.__.tn__.._‘_ui’__,.' _im_lb...__.. e el e e he e b o A mmanbs 4r = e ‘A., ; — - --m-[rn i S B .- - -
4 ‘ ;
| ANGKATAN L AUT REPUBLIK INDCKNES A -

h




STRUT CON STRICIIOR

.

E}&C'\%TJQN“AND_‘C.QNCRE" “._F.lLLlMu
MARUFACTURE »OF - CONCRETE PILE "

!’.

[

O

CONGRETE -'PILE DRIVING FOR  DOCK BOTTOM

-

¢

-

RILP. WORK FOR fARTIAL s.Rurs
EXCAVATIDN JJNT[LL’ -40"‘

-:‘XCAVATJON FOR “PARTIAL- STRUT"-‘

CQNCRE‘I’E F‘LACING FOP PARTIAL STRUIS
EXCAVA‘FIDN 'EOR *DACK: _BOTTOM ¢ PART ‘s - vu
CONCRETE .PLACING - FOR DOCK BOTTOM, GPART MI-v1)|

e e e g e e

PR'—‘PACKT: CQNCRETE FOR DOCK- BOTTOM L PART | - Il)

....4.—-., P e e ———

D;MOLI“HMENT FOR’-»HAM DOCK
EXCAVATION FOR™ DOCK - ‘B0TTOM L‘“\‘%T ‘d"" -;—li )

[ U S [P

—— g qeim e o b

(;.)f\)-—‘cm

=

ANGlDR PlLE WORK [ P LE METHCD 3
e rmetimai e Ve b e m e e s T -RH -

FILLING CONCR"TE F'OR DDL!\ BOT'}OM (CPART i)
LFINISHED CONCRETE FOR "DDCK BOTTOM )

it e A e = 0

HAPR
CD(J"I

UPFER QTRUFTURE ON, CAISSON (INCLUDING STAIRS)

[ e e o e r—

QUAY WALL WORK:

ot — e e -

[ - PR

TRANS ng TATION SQF €AND

Pi”F’WG woAK "OR DOCI’

SAND FILLING AROUND DOCK

SETT!h§ CF~ DOCK  GATE

INTAKE  WOPK

| SETT ING_OF CRANE

SETTING OF FENDER

QETTING. OF BOLLARQS

SETIING -OF CGAPSTANS

——— o b e o

TBETTING GF  DRAINAGE Puvp

iENinAIE 2hLUND COCr

TEST QPERATION

v e e e

REMOVAL F CUFFER — DAM

(PEOGING  FOR TANAL

LF;.‘-rMh.G WORKS

UT!LlTY DUCT DETWEEN DO’KJ\ND PO“‘ER’"*HOU £
CONSTF{UCT!O‘J OF DOCK Ma. ST ER HOUSE
CD’«&S]’RUCT!ON OF POW‘-‘R HOUZE

ENTRAHCE OF D"'CK 3 Foq _DOCK MASTER HOUGE )
ENTRANCE CF DOCK. 4 ( -FCR ?-d'wp ROOM )

TRANSPC TETION CF GTUNE

ELECTRIC WIRJNG ' WORK 70 DQCK

SETHNG LE puUMp {WHH ATT-"HMENT) .
~SETTING CF PUMP SEA WATEA

A m e - [ -

SETTING F BOTTOM RING AND REEL BLOC A

[FIEING FOR COMPRESEED 3 & 7
— - BETWEEN -ODCY ANED LQLLPP:‘CtD._B..-M-_ —bm e

PR, e .o

- mmmmpe e g A e

b

e [—

v.\r T ER

- - ——— - - - - —

[ B
i

t
'

'
]
f
)
'
i
1
¢
]

el — — —

}

DTHER WIS ELLANELU‘: LS L

[

o et ek b e
fUH:

SEat:

T

i
2t

a2

1345
iy
dap bt i

ok

H

l
i

]

Y

k]

0

4

!
i

i
¥
4

o

e

ol
R

!

‘aEi

-

M

3

' - s
———- 4——-0--—-1 - T

e

.......F_T':.._.‘ o

[

[ a—

' -

€y

{

-




.

LSTI’!*bU‘E*

65 Gowrs - e

I ."* R Yo - - - .
POR THE, Tlﬂ& ovéﬁuﬁ‘rnavrna POCK-PROJFCT \
N R 3 T “'__"é“-h v ' ! -
Sooh L IO R N f . w . - ,
> . j ‘ w,i R -;~ " ' . ' - . -
o = L BT - i : = z — =
NO« KTND OF WORK - - |2 UNIT QQAVTITP UNIT COST AMGUNT REMARKS ~ . %
" L. [
. . . . Nt g cie

}’- g:iii‘::‘llp‘&trli.t worl (‘QJ\'C{IV:.I'(’J'.OH & pouring concrete}., e '),_,; 3 Rp. 1,000,000._ Rp. 3,000,000, _ i '34

-- Ty p}los manufucturing., ,en . ;2,000 i 5,000._ " 10,000,000, _

3. Conerele piles driving. ca 12,250 " 2.000._ b 4,500,000, _ ;

q, Soil exploration (borinps). en 12 " 7,500._ " 90,000, _ R

e 5 Demolishment of 1he Ham-doclk. m3 95000 " 400, . " 3,600,000, _ Concrete walls and sand. 'S

G, PIT work for pariinl struts, ea from0u0 " 4,000._ - " 3,960,000, _ S
T. Fxcavaution of Lhe dock base. m_j_ ‘23,000 " 500. .. " 14,000,000, _

8. Assembling of prepaki concrete mining plant. ea 5'\‘ 1 " - " 10,000,000. _ T

9. Prepakl concreie pouring for dock-bottom. m3 ~11,100 " 3,500.. " 38:850,000, - 3
10. Conerele f'illing for duck base. m3 3,500 " 10,006, _ " 3,500,000, “‘;-
11. Finishing concrete for dock-botiom. m3 1,440 " 10,000._ " 14,400.000. . -

R Upper structure on cuisson. m2 ‘15,750 " 10,000._ " 157,500,000, Y,
1. Cutting of slope. m 9,000 “ 300.. " 2,700,000, _ -
14, Utilily duct between duck and power houses m' 50 - ¢ 80,000, " 4.060,000. _ it
15. Construction of dock-masters house an o " 10,800,000._ " 10,860,000, .
16. Construction of power house . en | " 13,500,000._ " 13,500,000, _ - .
17. Eutrance of doeck (for dock-masters house) en R T - " < 1,500,000.._

18. " Eatrance of dock(for pump-room) en -1 " - " 1,500,000, W
19. Selting of mecling stone aa : ] " 100,000. - " 600,000, .

20. fuay wall work ! - 50 " 500,000, " 25,000,000._ ’

21. Piping work for deck Unit . 1 " - " 2,500,000. - X
22. Flectrie wiring work for dock Unit . 1 " -~ " 4,000,000, - =
23, Sand filling around the dock m3 50,000 " 400. _ " . 20,000,000, _

24. Setting of dock gate ea ’ 5 1 " - " 2,000,000._

25. Intake work Unit 1 " - " 2,000,000, _ )
26. Setting of crane en . 2 " G,600,000.. " 13,200,000.2

27 . Setting of pumps {with atbtachments) ca 4 " 1,000.000.2 " 4,000,000, 2

28, Selting aof bollards en 24 n 10,000.. " 210,000._

29. Setting of erpstuns - ea 3 " 50,000.. " 150,000, .

30. Partial sirut work on " 18 " 600,000. 2 " 10,800,000, "

31. Botlon-ring—and keelblocks en 260 " 45,000. . " 11,700,000..

2. Hemoval of coflferdam. m! 160 " 40,000._ " 6,400,000, L
33. Drainnpge around the dock - Univ 1 " - " 1,000,000, \:“5‘3
34. Test operation Unit 1 " - " ' 2,500,000, . '[:-"-.

35. Olher miscellanicous worl - - " - " 2,500,000, _ o
36. Dredging. 3 200,000 " 60, . " 12,008,000, .. '
37. Asphalt pavement ond cleaving works. me 7,000 " 2,000 _ " 14,000,000, .
SUB TOTAL (A} v ivniiranreancrnnns . «»  Bp.431,990.000..
('ONTINGENCY 157 x (A) Chasaeraanns . Rp. 64,798,500,
' OFFICE ANH” ADXINISTRATION ' -
EXPHNSES 10% x (A) ...... e Rp. 41,199,000, .. h

. GRAND TOT%' e nre s R Cereean
ROUNDED oy e e v v venmannnns e,

(FIVE ILNTRED

Ryp.539,987,500. -
Rp.540,000.000. ~
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‘TABLEjs BREAK DOWN CALCULATION OF SHORTAGE CEMENT VOLUME
TTEM L . CEMENT
'. BASE FIGURE\ UNIT VOLUME
PIP Work for cazisson strut
_ Quantity 1360 ca 594 ton
Mortar volume 2.36 m3/ea
Proportion 700 kg/m3
Cement volume 1.65 t/ea
Manufacture of concrete pile
Quantity 1.656 lea 507 ton
Concrete volume 0.85 m3/ea ’
Proportion 360 kg/m3
Cement volume 306 kg/ea
Partial strut .
Quantity 18 place 522.%on
Concrete volume 90 m3/place
Proportion 320 kg/m3
Cement volume 29 ton/place
Caisson strut
Quantity 3 place 120 ton
Concrete volume 126 m3/place
Proportion 320 kg/m3
Cement volume 40 ton/place
PIP Work for partial strut .
Quantity 620 ea 1,025\ton
Concrete volume 2.36 m3/ea
Proportion 700 kg/m3
Cement volume 1.65 ton/ea
Concrete Placing for Dock Bottom
Ouantity 4 Place 68 ton
Concrete volume 600 m3/place
Proportion 320 kg/m3
Cement volume 192 ton/place
Prepack? concrete for Dock Bottom
Quantity 2 place 384 ton
Concrete volume 600 m3/place
Proportion 320 kg/m3
Cemant volume 192 ton/place
Anchor Pile (PIP Method)
Quantity 252 ea 670 ton
Mortar volume 3.80 k3/ea
Proportion 700 kg/m3
Cement volume 2.66 ton/ea

(49)




(50)

9 Filling Concrete for Dock Botton i
Quantity . + [13;400. -, - -|.m3- 4,288 ton
Proportion oo T TU3200 7 7 Thg/m3
) iO Finished Concrete 1 ﬁ R o
Quantity | L0 | m3 | 461 ton
Proportion 320 kg/m3 ' :
11 Upper structure R
Quantity 15,750 7| m3 o 5,040 ton
Propoition 320 - lfg/m?
12 | Utility Duct RNV FPR
Quantity K 50, .| m3. 16 ton
Proportion 320 kg/m’j
13 Dock master house . '
Quantity 156 m3 "} ! 50 ton
Proportion 320 | kg/m3 :
14 Power house = )
Quantity - 125 m3
Proportion 320 kg/m3
15 Quay wall
Quantity 1,100 m3 300 ton
Proportion 320 kg/m3
16 Miscellaneous . ’
Quantity 3,000 | m3 960 ton
Proportion 320 kg/m3
17 Toteal 15,893 ton
Percentage against total above volume 10% 1,589 ton
Grand total 17,482 ton
Stock volume ( July - 1970 ) 3,000 ton
Shortage volume 14,482 ton
Rounded 14,500 ton
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