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ABSTRACT

On traditional manufactures fishing boats in Indagespecially
in the shipyard at Bagan Siapiapi, on Riau provinseally made
by rely on the ability of inherited tradition anckreditary not
based on function and their designation. Exampde way still
used when determine capacity and center of gravitis research
aims to study capacity and center gravity of shefsrat Bagan
Siapiapi using computer simulations. On this metisothe of
data about capacity, center of gravity, drawing igfesand
construction of ships would to be studied systetreatid accurate
base on practical condition. That case would belistl and
validate on the one shipyard industry at Bagan i8gpSome
result from this study are (1) Capacity of shipsné®93 kg and
the weight is 13401.04 kg on the full condition) Center weight
of ship nets at X = 0.7mm; Y = 888.5mm; and Z =256mm.
(3) Stability of ship nets on the without load fesmaller tilt
angle compare than the full load condition.
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1.0INTRODUCTION

Indonesia is maritime country which two-thirds timy is ocean.
Amount area of the sea shown that Indonesian i® staich
potential resources of fish. This resources cangbbenefits in
utilization if would be supported in good condition facilitate
and infrastructure. If we want increasing in thdiadtion of
ocean that will be required attempt and effortstwease amount
of fishing ship. Fishing ships are vessels thaubed in fishing

business which involves utilize or caught of orleding water
resources, processing in aquaculture or in anythélsg like
research, training and inspection of ocean ressifde

Some of fishing ships consist of many differeniesand shape.
The small ones from wooden driving by oar or sai ¢he big
vessel made by steel. Capacity of the ship thatdvba built on
the shipyard have different characteristic from ahépyard to
another. It can depend on fisheries business, lysustricted by
capital. Generally there are two ways of makindifig ships in
Indonesia :

1) traditional,
2) modern.

On traditional manufactures fishing boats in Indoagespecially
in the shipyard at Bagan Siapiapi, on Riau provinseally made
by rely on the ability of inherited tradition anérieditary didn’t
based on function and their designation. Instarficapacity and
center of weight those are defined using traditiomethod.

On the traditional shipyard at Bagan Siapiapi, ratfite built the
ship will be launched into the ocean to estimatpacay and
check center of weight. Some people on that areallysusing
high sinking of ship hull as a reference to defiveight of ship,
and center of weight define from stability of shpt. This way
doesn't accurate so they change a shape and dameofsship
while doing testing.

The habit of community to build a vessel withoutkea good
plan, without a drawing design would be need a Idagtion to
construct of vessel. The center of weight is somgtimportant
that can be benefits for safety crew and any passewho
boarding it. In the early step designer must bénée& point of
load at a ship for good stability in shipping [@enerally fleets of
fishing vessel at Bagan Siapiapi on the operategusigill net .

Many shipyard in Indonesia still used traditionagthod on ship
manufacture until this day. In fact vessel madettaglitional
manner can be operate for fishing as well as modessel.
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However it need some attempt to develop and camtysome
modernization on design and manufacture procestdditional
shipyard.

This research aims to study capacity and definéecesi weight
of ship net at Bagan Siapiapi.

20LITERATURE REVIEW

2.1 Fishing Vessel

Fishing vessels are vessels that are directly usefishing
operations to pick up fish, animal, or anything nplavater
[6].Ships in Indonesia are generally made tradéilyn Tradition
is a hereditary customs (of ancestors) are stilining in the
community. Generally ship in Indonesia made by itiaagl
method in thinking and acting. This tradition ihénited from
ancestors in society until this time.

2.2 Ship Capacity

The capacity of the ship is designed to be suffici¢o

accommodate fish, fuel, water, engine, accommodasigaces
and others room [5]. Thus, the internal capacitfistfing vessels,
among other things: the fish hold, engine roonsHrevater tank,
fuel tank, the accommodation space, and othersssGian (GT)
is a ship capacity associated with capability ofset to be
loaded.

2.3 Center of Weight

Center of weight is the center of gravity. It's mioof working

force in down direction. Position of G in the empgssel define
by result from stability experiment, depend on siivs of room
on the ship. So as long there are no action to vemadd or
reduce a load point of G will not be changed evea s$hip

maneuvering. Figure of 1 explained of specify cegtavity.
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Figure 1: Center of gravity of ship

Notice:

M = point of meta center
K =Lunas

B = point of floating

2.4 Stability of Ship

On the fishing process, stability and safety onsgkss main
required term to ensure on ship because dangerouiement
in many area operation of ship. This is relatectharacteristic
ship operating of crew [4]. Some of requirementsondition to
obtain stability in balance are:

1) Floating Force (Fa) = weight force or gravity fove),
2) Center of floating point and weight point within tre same

line,

3) Point of weight of ship define below of meta cenliee.
Figure 2 shows the balance on stable conditiomaafitional
ship model.

(3) (b)
Figure 2: (a) Balance (b) Balance on stable cooliti

Notice:

B = Floating point

G = Weight point

K = Lunas

M = Point of meta center
W= Weight of ship

3.0METHODOLOGY

3.1 Density Testing

The density of a substance is ratio between matsswelume of
substance. Some mechanical properties of wood léete to
specific of weight to describe mass per unit volu@e Figure 3
was shown a flowchart to check out density a suissta

€3

Literature
Study

Measure density of
wood

Measure volume of
wood

Data Processing

A
( Finish )

Figure 3: Flowchart testing a density
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Table 1: Mass of part of ship net

. Volume
No Conitr:fction Quantity | total w_ood V,L’g?n(f Mass
specify
(m) (kg)
1| Lunas 1 0.600 Keruwing 540.0p
2 | Linggi 2 0.380 Resak 340.6p
Gading- 36 0.650 Laban 592.6
3 | gading
4 | Balok dek 18 0.380 Keruwing 300.70
5 | Badan kapal 1 3.330 Laban 3029.40
Landasan 2 0.092 Resak 83.4
6 | mesin
7 | Putaran Sauh 2 0.040 Laban 37J0
8 | Rumah Kapal 1 1.140 Meranti 881.48
9 | Box lkan 1 0.170 Meranti 132.1B
10 | Mesin 1 - 370.00
Total 6308.04

Some data would be collected appropriate and sydiesuch as
capacity, point of weight and lay out design abmrnstruction of
ship. The mass of part of ship net is shown in &abl This
research was used study case to compare data\doadield or

shipyard.

This method was applied to assigning on shipyardBagan

Siapiapi. Figure 4 was shown flowchart diagramadatd

/ Literature Study /

Collected Data

Main dimension of ship
Linggi construction
Lunas construction
Gading-gading constructiop
Machine base constructior
Upper deck construction
Test density of wood

O o0Oo0Oo0OO0OOo0Oo

Data Processing using Autodelsk
Inventor 2010

o Draw a ship design
o Determine capacity &
weight of ship

v

Result and Analysis

v

Conclusion

Figure 4: Flowchart of research

o
40RESULT and DISCUSSION

4.1 Ship Capacity

Mass of the ship net at Bagan Siapiapi shipyardratieated in
Table 1. The ship mass are amount of structure ow@sstruction
of ship net

W= (pair laut) X (Vterendam teoritis) xg

Myapal 6308.04 kg
Vierendam teoritis = =

=6.15m3
Pairlaut 1025 kg/ 5
m

W = (Pairtaut ) x AV x g
= (pair laut) X (Vmuatan penuh X Vmuatan kosong teoritis) xg
= 1025 kg/m®x(13.07 m® — 6.15m3)x 9.81m/s?
= 69582.33 N = 7093 kg

Winax = Wiin X Wiuae
= 6308,04 kg x 7093 kg
= 13401.04 kg

The sinking of ship hull is 870 mm. This data obéal from
observed on field at shipyard in Bagan Siapiapitually ship
capacity can determine through;

Wtearitis = (pair laut) X (Vmuatan penuh X Vmuatan kosong tearitis) xg
= 1025 kg/m3x(13.07 m® — 6.17 m3)x 9.81 m/s?
=69381.23 N = 7072 kg

Winax = Winin X Winuat
= 6308.04 kg x 7072 kg
= 13380.04 kg

4.2 Center of Weight and Point Stability of Ship
Position center of weight of ship was determinedngis
commercial software Autodesk Inventor 2010. Fighrehows
that the center of weight of ship net. The roll laentelated to
deep sinking a hull of ship is shown in Table 2.

Figure 5: Center of weight of ship net

Empty condition
X=0.9mm, Y =888.5mm, Z=-162.5mm

Full load condition
X=0.7mm, Y=976.7mm, Z=-600.4 mm
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Tabel 2 : Roll angle related to deep sinking a bfihip.
No Deep sinking Roll angle Roll angle REFERENCE
(mm) Front view ) | Side view °)
1 823,00 89,24 -84,00 1. Muharam, S.A. 2011. "Desain Dan _Konstruksi Kapal
2 860,70 80,3¢ 81,20 Fibreglass Di PT. Carita Boat Ind(”)ne3|a Kecamatatu S
3 898,40 89.50 81,00 Kota Tangerang Selatan Ba_nten_. Theses. Department
2 936.10 789,68 781,90 Technology and l’\’/lanageme.nt Flsherles.IPB.
5 9730 739 6¢ 8900 2. prnzal. 1998. "Konstruksi Kapal Perikanan Tnas_nnfl Net o
. : : Di Kecamatan Rangsang Kabupaten Bengkalis Provinsi
6 1011,50 89,74 85,00 Riau”. Theses. Department Management Water Resource
7 1049,0 -89,62 80,90 University of Riau.
8 1086,90 -89,58 80,30 3. Umam, Misbahul. 2007. "Desain dan Konstruksi Kapatse
9 1124.¢0 -89,6° 80,2t Seine Semangat Baru di Galangan Kapal Pulau Tidung’
10 1162,30 -89,61 80,08 Theses. Department Degree of Bogor : Faculty ofidfies
11 1200,00 -89,80 80,03 IPB.

4.3 Discussion

1.) The depth sinking hull of ship from water leveBis0 mm on
the condition without load. Autodesk Inventor saite shows
that condition would be happen if 6.11° wolume of ship
submerged. On the other side community on the ahipgt
Bagan Siapiapi estimate deep sinking of hull 1200 from
water level at the full load while on Autodesk Intar
software shown 13.01%wolume ship submerged.

Weight of ship is 13216.6 kg be obtained from chtian
whereas real condition maximum weight of ship 1369%4.

There is a difference result between software aatifact amount
of 21 kg. Therefore a deep sinking of hull from eralevel was
affected to capacity of load. Capacity of ship meinufactures by
shipyard in Bagan Siapiapi is 7.093 kg.

2.) Position center weight of ship net from Autddédsventor
software 2010 are;

Without load

X=09 mm, Y=8885mm, Z=-162.5mm
On full load;

X=0.7mm, Y=976.7mm, Z=-600.4 mm

The result indicates center weight of ship netffecéed by
working load. In this case the load evenly distr#ol

3.) The deep sinking of hull of ship net withouadbis 823 mm.
Roll angle is 89.2% and pitch angle is 84The ship would
rolling to left and rear. Otherwise deep sinkinghofl 1200
mm on the full load and -89,8oll angle and 80.03 O at pitch
angle while the ship rolling to left and rear.

5.0CONCLUSION

Capacity ship net at Bagan Siapiapi is 7093 kgweight at the
full load is 13401.04 kg. Position center weight sbiip net at
Bagan Siapiapi are; X = 0.7 mm, Y = 888.5mm and Z462.5

mm. Angle of roll and angle of pitch on the empigd less than
full load condition.
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