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A b s t r a c t 

Ship motion (Seakeeping) is the ability of a ship to survive under any conditions. Therefore this capability is 
clearly an important aspect in terms of ship design (Ship Design). The shape of the hull greatly influences the 
characteristics of the movement and operability of the ship itself. Vessel operability is the amount of time at 
sea during which the structure can still operate according to established criteria and its correlation to the 
height at which the weather will occur. In this study, an analysis of 3 degrees of freedom of translational 
movement and heave roll and pitch rotation was carried out on the model of a fast ship type planing hull at 
regular waves with parameters of body mass, radius of gyration, damping and others presented in the form 
of Response Amplitude Operator (RAO) images. 
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1.  Introduction 
 

The population's need for goods from one 
island to another certainly varies and varies as 
do the goods they produce. Therefore, to 
distribute from one island to another, an 
economical means of sea transportation is 
needed, namely ships, where ships are capable 
of moving people and goods in large quantities. 
To meet all these needs, the Indonesian 
government is working on more adequate 
accommodation and transportation facilities. 
Nowadays ship planning designs are developing 
rapidly to create optimal ships, apart from 
economic and performance aspects, design 
processes. 

Ships must also consider the comfort and 
safety of the ship when sailing which can be 
caused either by the ship's own movements or 
from outside (seakeeping). Movements 
originating from factors outside the ship, such 
as unfavorable climate and resulting in large 

waves, storms which are very dangerous for 
the crew and the ship. Therefore, there is a 
need for studies and research on its reliability, 
especially in terms of seakeeping performance. 
Speed and loaded from the ship greatly affects 
the performance of the ship when it is on the 
waves. Likewise, wave characteristics consisting 
of height, period and direction of wave 
propagation greatly determine the ship's 
motion response. 

The response to rolling, pitching and 
heaving movements will ultimately affect the 
comfort and safety of crew and goods which 
transported. The shape of the ship has a big 
influence on characteristics operability 
movement. Ship operability is the amount of 
time at sea during which the structure is still 
able to operate according to the specified 
performance and its correlation with wave 
height Where criteria will be exceeded. 
Characteristics of a ship model that is able to 
emphasize the ship's response to operational 
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conditionsat sea is the main criterion that must 
be met by ships, which is closely related to the 
characteristics of the ship's movement. 

2.   Materials and Methods  

 
a. Ship Model Making 

Making a ship model with a length of 94 
meters using Maxsurf software. 

 

 
Fig.1. Ship modeller 

 
b.  Input Data  

 

 
Fig.2. Ship data 

 
In the picture above, calculating and making 

graphs, using the Seakeeper application. The 
data used is data on the main size of the ship as 
the subject of this experiment 

 
c.  Type of Ship andFactor Damping 

 When the data input stage is complete, the 
ship modeler that has been created is opened 
in the Maxsurf Motion Advance application, 
and the ship type and factor damping as 
follows: 
 

                   
Fig. 3. Types of Ships                                          Fig. 4. Damping Factor 

 
d.  Ship Speed 
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The speed variations used in the ROA calculation experiment this time were 6 and 12 knots 
 

 
Fig. 5. Ship speed 

 
e.  Front Angle 

 The facing angles used in this calculation experiment are 4 angle variations: 0, 45, 90, 180 
degrees. 

 

 
Fig. 6. Front Angle 

 
f.  Wave Spectrum 

 In the table spectra menu, there are variations in wave height, namely: 1m, 2m, and 3m. 
 

 
Fig. 7. Wave Spectrum 

 
g.  Solve Seakeeping Analysis 

 After all the data above has been entered, 
the next step is the analysis menu and Solve 
seakeeping. 
 
3.  Results and discussion 

 

1.  Speed 6 knots and 0, 45, 90, 180 
degrees 
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Chart 
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Based on calculation data and graphs at a 
speed of 6 knots, it can be concluded as 
follows: 

a. The ROA roll value is 0 when the ship 
experiences head sea and following sea 

b. Heave and pitch values all occur in all 
ship conditions 

c. Pitch and heave ROA are almost the 
same size  when the ship is at an 
angle of 180 degrees and the Roll ROA 
value is 0 

 
2.  Speed 12 knots and 0, 45, 90, 180 degrees 
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Chart 
 

 

https://creativecommons.org/licenses/by/4.0/


 
Maritime Technology and Society         94 

E-ISSN: 2828-6669; P-ISSN: 2828-7010 

This work is licensed under a Creative Commons Attribution 4.0 International License. 

 

 

 
 

Based on the calculation data and graph above 
at a speed of 12 knots it can be concluded: 

a. The ROA roll value is 0 when the ship 
experiences head sea and following sea 

b. Heave and pitch values all occur in all 
ship conditions 

c. A larger RAO roll occurs at a beam seas 
angle (45 degrees). And there is no roll 
at a 180 degree angle. 
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4. Conclusions  
 

Based on calculations that have been carried 
out using Maxsurf Seakeeper Motion software. 
In different speed conditions, namely 6 and 12 
knots with wave heights of 1 – 3 meters. At a 
speed of 12 knots, the heave ROA occurs 
greater than at 6 knots. And at a speed of 6 
knots, Roll ROA occurs greater than 12 knots. 
So it can be concluded that the greater the 
speed of the ship, the more likely it is that a 
very high heave will occur but there will be 
minimal roll. 
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