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Abstract

Aceh's Banyak Island has become a tourist hotspot due to its vast ocean areas and fascinating islands that
retain the beauty of their sea and beaches. Traditional fishing boats are still the primary mode of
transportation for tourists. The Glass Bottom Catamaran is a novel and engaging method to explore Banyak
Island's seas while capitalizing on Indonesia‘s marine tourism potential. The study aims to develop an
optimal glass-bottom catamaran that meets legal and regulatory norms. These ships offer underwater
attractions, as well as passenger comfort and safety. This vessel was built using basic linear regression
calculations, a ship's line plan, a General Arrangement design, and software 3D model design. Motion
analysis follows Nordfork 1987, stability calculations follow IMO, and resistance calculations use the
Slender Body technique. Thus, the vessel's main dimensions are 20.25 m length overall (LOA), 7.04 m
breadth catamaran (B), 1.8 m breadth demi hull (B1), 2.4 m height (H), 1.55 m draught (T), 17 knots service
velocity (Vs), and 54 passengers. This experiment discovered 42.3 kN resistance when hauling 60 tons at
17 knots. The stability study complies with IMO requirements, whereas the motion analysis satisfies

Nordfork 1987.
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1. Introduction

Aceh Singkil Regency is known for its natural
beauty, plentiful resources, diverse cultural and social
environment, and rich historical past, making it a popular
tourist destination—this tourist location has various boat
attractiveness (Firman et al., 2024). Traditional boats
(modified fishing boats) and traditional speedboats are
available for rental at Banyak Island, each having pros
and cons. Classic boats are ideal for transporting people
between Banyak Island and Singkil. Companies, clubs,
and organizations over 25 employ these traditional boats.
They average 8 to 9 knots, 17 to 19 meters long, and 3.8
to 4 meters wide. Singkil to Banyak island takes 3-3.5
hours.

Banyak Island tourist potential highlights
catamaran boats' benefits. In marine transportation, ship
operations are usually linked to economic variables like
operating expenses and environmental problems like
pollution (Koilo, 2019; Moon & Woo, 2014). Creating an
efficient hull and propulsion system during design may
reduce engine power and fuel consumption. Due to their
broad deck, low resistance, superior stability, and

“) Corresponding Author
E-mail: ahmadf@lecturer.undip.ac.id

doi: 10.14710/teknik.v45i3.60019

excellent ship agility (seakeeping), catamaran hulls may
reduce propulsion power and emissions (Firdhaus &
Suastika, 2022; Santosa & Pranatal, 2021).

The glass bottom catamaran is a good alternative
for Banyak island tourism since it provides comfort and
safety for inter-island marine transit. The boat's tempered
glass bottom lets passengers see underwater life.
According to a Banyak Island marine transit user study,
safety and comfort are paramount. Fast boats affect
satisfaction, especially in safety and security, since
buyers anticipate more significant standards (Bahattab et
al., 2023; Hanafiah & Asyraff, 2022; Purboyo, 2021).
Fast boats also affect satisfaction, especially departure
times, because customers want improved timeliness
(Dewi, 2022). The study shows that Banyak Island transit
options for crossing and tourism lack safety, security, and
punctuality.

There are only a few glass-bottom boats available
in Indonesia, each adapted to its specific tourist location.
Hidayat et al. focus on designing a catamaran with a glass
bottom to enhance underwater tourism in Bangsring,
Banyuwangi. Their study proposes a flat plate and flat-
bottom design to optimize shipbuilding time and costs
(Hidayat et al., 2021). Alam and Birana present a general
plan for a glass-bottom catamaran in the Derawan Islands,
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Figure 1. Research flowchart diagram
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emphasizing the need for suitable sea transportation for
tourists (Alam & Birana, 2019). Their study provides the
principal dimensions and design parameters for the
vessel. Trisyaldi et al. explore the design of a catamaran
hull for tourism in Maninjau Lake, stressing the
importance of innovation and efficiency (Trisyaldi et al.,
2019). Rahmat et al. developed an electrically powered
catamaran with a glass bottom, motivated by the goal of
building a shipbuilding-compliant tourist craft to boost
tourism on Banyak Island in Aceh Singkil (Rahmat et al.,
2023). Each glass bottom boat in Indonesia is tailored to
the unique characteristics of its target region.

This research aims to construct a Glass Bottom
Catamaran to attract visitors to Banyak Island. In the
introduction, it is important to highlight the significance
of resistance analysis, seakeeping, and stability in ship
design to ensure the vessel's efficiency, safety, and
passenger comfort. The ship is designed to provide a
complete tourist experience in one trip. Its glass bottom
feature allows underwater exploration and access to
uninhabited islands for island hopping, diving, and
snorkeling. The author analyzed resistance, stability, and
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seakeeping and developed 3D models of the vessel. The
researcher presumes that the Glass Bottom Catamaran
may solve tourist transportation problems safely and
efficiently and become a future standard.

2. Research Methods

This study will use a numerical methodology to
determine the performance of a ship. Figure 1 displays the
study flowchart diagram. The research process starts by
gathering and scrutinizing both secondary and primary
material. Secondary data is collected from several
sources, such as journals, papers, articles, conversations,
and online sources. Primary data collection encompasses
two primary activities: quantifying the length and
breadth, comparing the measurements of ships, and
examining the properties of the waters in the designated
region.

After the data-gathering phase is over, the next
step is data processing, which involves computing the
primary measurements of the vessel. Afterward, a replica
of the ship is generated using specialist software.
Subsequently, a comprehensive ship plan is created.

During the subsequent phase, a range of studies
are performed to verify the feasibility and effectiveness
of the ship's design. The analyses include stability,
hydrostatics, resistance, and motion analysis. The
findings of these studies are subsequently verified to
guarantee their precision and dependability.

After being verified, the results undergo a
comprehensive discussion, and the findings are then
presented in the results and discussion section. The
investigation culminates with a concise review of the
findings in the conclusion section, offering a thorough
overview of the procedure and its results.

2.1. Ship Main Dimension

This extensive study employs the linear regression
method to determine the main dimensions, utilizing a
reference vessel's primary dimensions (Cepowski, 2018;
Harsi & Arif, 2021; Hou et al., 2011). The linear
regression method, utilizing a mathematical equation
known as a regression line as written in equation 1-3,
predicts the Y value based on a given X value, which is
fundamental in regression analysis (Smadi & Abu-
Afouna, 2012).

Y=a+bX (D)
_ n(xy) — (Zx)(Zy)

b= n(Zx?) — (Zx)? @)
_ GyCEx?) - E0)Exy)

n(Zx?) — (Zx)?

@)

2.2. Ship Resistance
Resistance is a pivotal factor in determining the
choice of engine to use. Consequently, resistance is the
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Table 1. Stability Criteria Code A.749 (IMO A. 749 (18), 1998)

Criteria Value Unit
All Ship
Area 0 to 30; (>) 3,151 m.deg
Area 0 to 40; (>) 5,157 m.deg
Area 30 to 40; (>) 1,719 m.deg
Max GZ at 30 or greater; (>) 0,2 m
Angle of Maximum G.Z.; (>) 25 deg
Initial GMt; (>=) 0,15 m

10 deg
Passenger Crowding: Angle of equilibrium (>=)
Angel of Steady Heel (<=) 16 deg

Table 2. Stability Criteria MSC.36(63) HSC Code Annex 7 Multihull (The Maritime and Coastguard Agency, 2008)

Criteria Value Unit

All Ship

Area 0 to 30; (>) 4,932 m.deg

The angle of Maximum G.Z.; (>=) 25 deg

The area between G.Z. and HTL (>=) 1,604 deg

Passenger Crowding Heeling Arm (<=) 10 deg

Table 3. Ship Motion Criteria (Jamal et al., 2020)

No Criteria RMS Unit

1 Vertical acceleration at forward perpendicular 0,275 g(m/s)

2 Pitch 4,0 deg

3 Roll 8,0 deg

4 Vertical acceleration at Bridge 0.15 g

Table 4. Main Dimensions of the Reference Ship
No. Vessel Name LPP (m) B (m) H (m) T (m)

1 Sea Cat 74 21,28 8 2,24 1,5
2 Nirmala Bahari 1 20,80 8 3 2,22
3 Nirmala Bahari 2 23,05 8 3 2,22
4 Baswara Bahari 1 22,06 8 3 2,22
5 Baswara Bahari 2 23,05 8 3 2,22
6 Fantasea 18 6,2 1,94 14
7 1IC15109 20,2 6,5 2,2 1
8 Bue Marine 17,75 6,24 2,05 0,9
9 IC17224 19,5 6,5 2,2 1,05
10 Quick Cat 17 6,5 2 1,35

critical determinant of the vessel's operational speed in
this context. The resistance value for this vessel is
computed using dedicated software, employing the
Slender Body method as written in equation 4, which is
well-suited for catamaran-hulled ships.

R _pv2 2

2 4
|A(AN da 4

The slender body technique is used to determine
wave resistance Ry,, which is produced by waves created
by body motion in a fluid. Several things affect wave
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resistance. The fluid density p represents the mass density
of the medium in which the body flows. The body's
kinetic energy in the fluid is calculated by multiplying
this factor by the square of its velocity V2.

Also, the amplitude of the longitudinal oscillatory
velocity v and its square v indicate the body's oscillation
intensity. The equation comprises an integral from A = 1
to infinity, where A is a dimensionless wavelength

AZ
Jaz—1
characteristics affect resistance, while |4(1)|? shows the
energy distribution of waves in a spectrum, calculated as

parameter. The factor shows how wavelength
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Table 5. Main Dimensions of the New Designated Ship

No. Dimension Value Unit

1 Length Over All (LOA) 20.25 m

2 Length Between Perpendicular (LPP) 19,50 m

2 Breadth (B) 7,03 m

3 Depth (H) 2,4 m

4 Draught (T) 1,55 m

5 Speed (Vs) 17 m

6 Displacement 60 Ton

Table 6. Main Dimension Ratio Parameters
Items Value Parameters range (Metelitsa, 2020) Status
BWL/L 0,35 03-1,0 PASS
2-30

L/B1 11,11 10-15 PASS
L/H 8,33 59-11,1 PASS
B/H 2,94 0,7-4.1 PASS
H/L 0,12 0,1-0,25 PASS
S/L 0,26 0,19-0,51 PASS
S/B1 2,94 0,9-41 PASS
BLT 1,16 05-25 PASS
B1/B 0,25 0,15-0,3 PASS

the squared modulus of the amplitude distribution
function. The integral sums the contributions from the full
wave spectrum to get the overall wave resistance R,. The
result shows how a slim body impacts wave generation
resistance on the fluid surface.
2.3. Ship General Arrangement

The arrangement of ship compartments to suit
various activities, aligned with their functions and
equipment requirements, considering their positioning
and access pathways, is known as the ship's general
arrangement (Kawahara et al., 2010). The primary aim of
the general arrangement is to ensure that all spaces on the
planned vessel are designed for maximum efficiency
(Pragada et al., 2021). This encompasses plans for cargo
areas and auxiliary equipment to aid the crew in their
work for enhanced efficiency
2.4. Ship Stability

Ship stability pertains to the ship's capacity to
revert to its original condition after being subjected to
forces, whether they arise from internal factors or external
influences affecting the ship's hull. Ship stability
encompasses both static and dynamic stability. In this
research, the ship's stability is assessed using ship
stability analysis software, in compliance with the criteria
outlined in the International Maritime Organization
(IMO) Intact Stability Code (1.S. Code) 2008 Code A.749
(IMO A. 749 (18), 1998) Chapter 3-design criteria
applicable to all ships (Table 1) and IMO MSC.36(63)
HSC Code (The Maritime and Coastguard Agency, 2008)
Annex 7 Multihull (Table 2).

doi: 10.14710/teknik.v45i3.60019

2.5. Ship Motion

The response amplitude operator (RAO) shows
the connection between wave and response amplitude.
The RAQ's horizontal axis represents frequency, while its
vertical axis represents motion amplitude to wave
amplitude in a mode (Wang et al., 2019). The reaction is
lowest in ship motion when the RAO peak is lowest as
written in equation 5.

Zo
RAO = —(m/m) (5)
0

The equation 5 for the Response Amplitude
Operator (RAO) expresses the dynamic behavior of a
structure under external excitation. In this equation, &,
represents the response amplitude of the structure, such
as its motion in heave, pitch, or roll. &, denotes the
amplitude of the external excitation, typically the wave
height or force causing the response. By dividing &, by
&y, the RAO provides a dimensionless measure (m/m) of
how the structure reacts to the excitation.

In this research, ship motion analysis is performed
using specialized software, considering the relevant ship
motion criteria. The criteria used for ship motion in this
study are based on the NORDFORSK 1987 criteria
(Table 3). These NORDFORSK 1987 criteria can be
applied in future studies of cruise ships. The developed
method is expected to be suitable for establishing
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Figure 3. Ship resistance (R.1)) value against ship speed (Fr) curve

navigation criteria for passenger ships operating in explain the overall conclusions obtained from the inquiry
Indonesian waters (Jamal et al., 2020). that was carried out.
3.1. Ship Main Dimension

3. Results and Discussion The Glass Bottom Catamaran was created

In designing a glass bottom catamaran, the process utilizing linear regression calculations and software to
begins with the determination of the primary dimensions, analyze data from the measurements of a reference ship.
followed by the formulation of line plans, the The following are the resultant values: enhanced rigidity
computation of resistance, the development of a general and stability of the frame, thereby dispersing the applied
arrangement, the estimation of weight, a stability study, load more uniformly over the tank structure. The
an evaluation of seakeeping qualities, and finally the measurements of current tourist boats on Pulau Banyak,
creation of a 3D model. The succeeding subchapter will which are modified 30 G.T. fishing vessels, are used to

determine the most appropriate glass-bottom catamaran
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for the needed requirements. These dimensions are
similar to the Kapal Inka Mina 30 G.T., with LOA =
18.05m, B=4.8m, D = 1.7 m (Soeboer et al., 2018), and
an estimate of 60-70 tons displacement. The first step in
determining the appropriate glass-bottom catamaran that
meets the criteria is to identify a reference ship that
closely matches the design objectives in Table 4.

Through a straightforward linear regression
analysis (Smadi & Abu-Afouna, 2012), displacement is
treated as the dependent variable X, with LPP, B, and H
serving as independent variables Y. This analysis yields
the main dimensions of the new ship, as presented in
Table 5.

The main dimensions of the new ship have been
designed to match the ideal characteristics of a catamaran
vessel, as confirmed by the size ratio parameters outlined

Table 7. Ship resistance results

in Table 6, as demonstrated in the referenced journal
(Metelitsa, 2020)
3.2. Ship Linesplan

The Lines Plan is obtained from the design
modeler and refined using specialized 2D software.Figure
2 illustrates the ship's lines plan, consisting of the body,
half-breadth, and sheer plans. The body plan represents a
2D frontal view of the ship, the half-breadth plan portrays
a 2D top view, and the sheer plan depicts a 2D side view.
3.3. Ship Resistance

This study's resistance analysis employs the
Maxsurf Resistance software and uses a slender body
analysis based on the Molland method. Using the slender
body method in the Molland approach at 17 knots, the
resistance analysis resulted in a resistance force of 42.3
kN, requiring 496 hp, as depicted in Figures 4 and 5. A
method based on formulas from M. Insel and A.F.

Metode Rr(K.N.) Percentage Difference
Maxsurf Resistance 42,3
O 1%
Empiris 42,4
H | I I i I 'IEF =
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ﬁNﬁ]DDDDDDDD ]
AR B PRSP AR
m ‘o=— — - -
A mijm]m = oooo B
L : \ NI =
o AR
T T T T T T T T T T T T T T T T T T T T L L B B LA
AP 5 10 15 20 25 30 3% FP AP 5 10 15 20 25 30 35 Fp
DIESEL -;
i = = iEsEL
DIES
\\Dmomdgm DIESEL
L I O U I B B B | TT T T 11 . WATER BALLASF
AP 5 10 15 20 25 e T jmrxa ""
|E\\\\V\I\\III\II\II\\II\K\I\\\II\II\[II‘
AP 5 10 15 20 25 30 35 FP

Figure 4. Designated Glass Bottom Catamaran general arrangement plan
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Figure 5. Designated 3D Glass Bottom Catamaran general arrangement plan

Molland (Insel & Molland, 1992) was employed to verify
the total resistance calculation. The formula used in this
method is written as equation 6.

Cr = (1 +BK).C; +1Cy (6)

The total resistance coefficient Crof a ship is here,
(1 + Bk) represents the frictional resistance, with Cr as
the frictional resistance coefficient, k as the form factor,
and B as a correction factor. The term tCy, accounts for
wave resistance, where C,, is the wave resistance
coefficient, and t is a scaling factor. This equation
combines both frictional and wave resistance to
determine the total resistance acting on a ship.

Upon obtaining the coefficients from
interpolation, the parameters were determined as follows:
(1 + Bk) = 1.345, Cf = 0.00112, 7 = 1.160, and Cw =
0.0025039. With these coefficients in hand, the resistance
can be calculated using equation 7.

1
RT :E.p.S.VZ.CT (7)
This equation consists of several key components.
The total resistance Ry is calculated as a function of the

fluid density p, the wetted surface area of the hull S, the
square of the ship's velocity V2, and the total resistance

doi: 10.14710/teknik.v45i3.60019

coefficient Cr. The term i is a constant that arises from

the dynamic pressure in fluid mechanics. Together, these
factors describe how the ship's geometry, speed, and fluid
properties contribute to the total resistance experienced
during motion. Hence, a contrast of resistance values is
displayed in Table 7, utilizing both the slender body
method and the M. Insel and A.F. Molland formula.

The ship resistance analysis in this study employs
slender body analysis using Maxsurf Resistance software,
and the graph of the function of ship speed in Froude
number against ship total resistance (KN) can be seen in
Figure 3.

3.4. Ship General Arrangement

The general plan for the catamaran fishing boat
was developed after creating the lines plan, as shown in
Figure 4. This vessel is designed for the marine
environment in the southern area of the Aceh Sea.

The models of the line plan and general layout are
used as references to build a 3D model. All auxiliary
components employed aboard the ship are considered
throughout this modeling phase to improve the realism of
the model portrayal.

The objective is to provide a realistic
representation of the ship's design. The 3D model shows
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Table 8. DWT and LWT Components

Items Weight( ton) LCG (m) TCG (m) VCG (m)
LWT 47,30 8,80 0 1,80
FWT (Str) 0,42 15,35 2,63 15,53
FWT (Port) 0,42 15,35 -2,63 15,53
DOT (Str) 0,49 13,24 0,60 1,93
DOT (Port) 0,49 13,24 -0,60 1,93
DOT (Str) Generator Set 0,36 13,24 0,60 1,93
DOT (Port)
Generator Set 0,36 13,24 -0,60 1,93
Passengers 1 (Port) 0,76 6,52 0,00 2,26
Passengers 2 (Str) 0,76 9,32 0,00 2,26
Passengers 3 (Port) 0,76 12,20 0,00 2,26
Passengers 4 (Str) 0,76 -6,52 0,00 2,26
Passengers 5 (Port) 0,76 -9,32 0,00 2,26
Passengers 6 (Str) 0,76 12,20 0,00 2,26
WB (Port) 1,12 4,75 0,45 1,75
WB (Str) 1,12 4,75 -0,45 1,75
Note:  Str = Starboard FWT = Fresh Water Tank
Port = Portside DOT = Diesel Oil Tank
WB = Water Ballast
Table 9. Stability Conditions
Payload Condition
Item
100% 50% 10%
DOT Main Engine 100% 50% 10%
DOT Generator set 100% 50% 10%
Freshwater 100% 50% 10%
Passengers 100% 100% 100%
Ballast 50% 50% 100%
Note: DOT = Diesel Oil Tank
Table 10. Results of Stability Analysis Code A.749
o Actual
Criteria Value 100% 50% 10% Status
Area 0to 30; (>) 3,15 48,49 49,27 49,96 PASS
Area 0 to 40; (>) 5,15 72,72 73,62 7441 PASS
Area 30 to 40; (>) 1,71 24,22 24,34 24,45 PASS
Max GZ at 30 or greater; (>) 0,2 2.49 2,515 2,52 PASS
Angle of Maximum G.Z.; (>) 25 26,5 255 25,5 PASS
Initial GMt; (>=) 0,15 7.16 7,278 7,38 PASS
Passenger Crowding: Angle of equilibrium (>=) 10 0 0 0 PASS
Angel of Steady Heel (<=) 16 2 2 2 PASS

the vessels from multiple perspectives, including front,
back, side, and perspective views, as seen in Figure 5.
3.5. Ship Stability

The vessel is assigned specific tasks for each
situation. Besides the predetermined conditions, the ship's
stability is affected by its loading. The ship's lightweight
tonnage (LWT) accounts for 47.76 tons of its total
displacement, while the deadweight tonnage (DWT)

doi: 10.14710/teknik.v45i3.60019

Makes up 12.24 tons of the ship's displacement.
The ship's payload is approximately 9.61 tons without
any water ballast. Stability analysis is performed using
specialized software, and the position of the ship's center
of gravity is presented in Table 8 as follows:

The stability analysis is performed under three
distinct conditions, as outlined in Table 9. The 100%
condition signifies the ship's initial departure state,
assuming all weight components are fully loaded. In the
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50% condition, the vessel is presumed to be seafaring,
with consumable weight estimated at 50%. Lastly, the
10% condition emulates the ship's status as it returns from
tourism operations, with just 10% of the cargo on board
and full water ballast for stability.

Figure 6 details the stability outcomes for these
three situations based on the stability scenarios listed in
Table 10. Figure 6 demonstrates alterations in the ship's
stability across different conditions. Table 10 and Table
11 provide a breakdown of stability calculations for
condition 3, showing positive values within the range of
righting levers (G.Z. Curve) (Yaakob et al., 2015),
signifying substantial stability and equilibrium for the

ship under this condition. According to these calculations,
the vessel meets IMO criteria, as the maximum G.Z.
value and initial GMt comply with the prescribed
standards.
3.6. Ship Motion

The ship motion analysis in this study is assessed
using motion analysis software. According to the
Indonesian Maritime BMKG's Wave Height Forecast, the
waters in the southern part of Aceh are categorized as
having moderate waves (Setiawan et al., 2021). The
JONSWAP wave spectrum is employed for this analysis,
considering four different heading angles at a cruising
speed of 15 knots. Subsequently, these four heading

Table 11. The results of the Stability Analysis according to MSC.36(63) HSC Code Annex 7 Multihull

L Actual
Criteria Value 100% 50% 10% Status
Area 0 to 30; (>) 3,15 44.69 46.22 43,04 PASS
Angle of Maximum G.Z.; (>=) 10 28,2 29,1 27,30 PASS
The area between G.Z. and H.A. (>=) 1,60 13,85 13,85 14,30 PASS
Angle of equilibrium (<=) 16 0,3 0,3 0,3 PASS
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Figure 6. G.Z. Value Curve for each ship condition (a) 100% payload, (b) 50% payload, and (c) 10% payload
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Figure 7. RAO at heading angles of (a) 90°, (b) 135°, and (c)180°

angles are evaluated using slight, moderate, and rough
wave characteristics with heights of 0.5 m, 1.25 m, and
25m.

The information in Figure 7 enables us to illustrate
how the vessel reacts to sea waves (represented as the
Ship Response Amplitude Operator or RAO). This data
reveals that the ship's rolling movement is notably

Table 12. Ship motion analysis

influenced when waves approach from the beam seas (the
ship's sides) and bow quartering seas (the front part of the
ship). However, the rolling motion remains unaffected
when waves approach from the head seas (the front of the
vessel). Conversely, the pitching motion displays a
significant response to waves from head seas and bow

RMS

Item Wave Heading (deg) 05 (M) 125 (m) 25 (M) unit Max Value
45 0,10 0,27 0,56 m
: 90 0,14 0,36 0,71 m
Heaving 135 0,25 0,60 1,13 m
180 0,30 0,65 1,29 m
45 0,43 1,01 1,88 deg
. 90 1,74 3,88 6,14 deg 6°
Rolling 135 1,01 2,27 4,13 deg
180 0 0 0 deg
45 0,78 1,77 3,22 deg
Pitching 90 0,58 1,28 2,28 deg 6°
135 1,35 3,06 5,16 deg
180 1,76 3,11 6,18 deg

doi: 10.14710/teknik.v45i3.60019
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quartering seas, while its response to waves originating
from the beam seas (the ship's sides) tends to be minimal.

Table 12 illustrates the ship's motion response
while operating at 15 knots. The analysis indicates that
the ship's design meets the NORDSFOK 1987 criteria.
Nevertheless, when facing rough wave conditions (2.5
meters), there is a noticeable increase in the values for
heaving, rolling, and pitching motions. This suggests the
tourist vessel should not sail in challenging wave
conditions (2.5 meters). Thus, the design proposed in this
research is suitable.

4. Conclusion

A study on the analysis of the Design of a Glass
Bottom Catamaran as a Tourist Attraction on Aceh's
Banyak Island using numerical and analytical approaches
was conducted. The Glass Bottom Catamaran has the
following ship principal dimensions: Length Between
Perpendiculars (LPP) of 19.50 meters, Breadth (B) of
7.07 meters, Draft (T) of 1.55 meters, Height (H) of 2.4
meters, Block Coefficient (Cb) of 0.55, Service Speed
(Vs) of 17 knots, and Displacement of 60 tons. The
resistance study reveals a resistance of 42.3 Newtons at a
maximum speed of 17 knots, with a negligible calculation
error of 0.1%. The stability parameters adhere to the
design standards outlined in the Intact Stability Code and
the HSC Code for Multihull boats, as the International
Maritime Organization stipulated. Analysis of motion at
a speed of 15 knots reveals significant enhancements in
surging, rolling, and tilting when encountering extreme
sea conditions with wave heights of 2.5 meters. This
indicates that operating under such circumstances is not
advisable. Nevertheless, the vessel complies with all
necessary stability and motion criteria.
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