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Generally, there are two methods to ensure safety: preventing the accidents from occurring and mitigating the damage 

caused by accidents. The former is only available in the operation phase, whereas the latter is available in both the operation 

and design phases. Therefore, to increase the safety of damaged ships, designers focus more on damage mitigation than acci-

dent prevention. Focusing on damage mitigation requires prediction of the damage stability, the structural integrity, and the 

motion analysis for damaged ships in waves (Lee et al., 2004). Furthermore, pertinent damage scenarios must be developed 

prior to the damage safety assessment. However, there are insufficient data and guidelines for developing such scenarios. 

Instead, damage scenarios are developed from the discussion and agreement among designers, owners, or authorities, but are 

not always available. 

This paper proposes a set of parameters that should be considered when developing the damage scenarios as well as the 

methods for assessing damage safety. 

DAMAGE SCENARIOS ON SHIPS 

Definition of damage scenarios 

When a ship accident occurs because of several causes, both the hull and structures are damaged. These damages cause the 

ship to flood, which can lead to sinking, capsizing, or breaking up, as shown in Fig. 1. 

In general, larger ships have sufficient strength to resist a considerable amount of structural failure. Even on smaller ships, 

the margin of strength can typically be augmented by executing appropriate measures after the damage occurs. Therefore, some 

types of structural failure can be considered minor damage compared to flooding. However, structural failure can be more 

critical in the case of grounding because statistically, the damage caused by grounding has major effects on the midship region 

(Zhu et al., 2002). 

 

 
Fig. 1 Structural links of damage scenarios. 

 

Damages can be defined as a function-failed condition of ships caused by these accidents. Accidents can be caused by 

operational errors, crew fatigue, sleeping, bad weather, or battle, and there are numerous potential accident categories. However, 

statistically, collision and grounding are the most common accidents (HARDER, 2003), and attack by enemy weapons are the 

most common accidents for naval ships. Therefore, in this study, damages are defined as hull damages caused by these three 

accident types. The definition of damage scenarios is a limited set of conditions, which comprise the ship dimensions, sea states, 

w/ Dynamic Damage Conditions:
Ship Dimensions, Sea States, Damage Characteristics

Initial Causes:
Bridge Operational Error
Bad Weather Condition
Fatigue and Sleeping
Battle
etc.

Accidents:
Collision
Grounding
Fire/Explosion
Attack by Enemy Weapons
etc.

Expansion:
Progressive Flooding
(by Underwater Damage)
Structural Failure

Loss:
Sinking
Capsizing
Breaking up

Damage:
Loss of Structural Integrity
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