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Abstract

In the recent years, mgor ship registers have demanded improved
safety on the hull stress of large bulk carriers which are on navigation
or cargo handling in harbour.

Under these circumstances, a system that monitors hull stress and ship
condition is becoming more and more important. If efficient and
appropriate navigational information is given, safety of navigation would
be greatly improved.

The major ship registers of the globe are investing a great effort on
the development of a system that monitors the hull stress of ship. Using
this system, information of hull stress and ship motion is given to the
users and also the data is stored on the externa data storage system
simultaneously .

Through this study, a software that monitors hull stress was
developed. Not only can randomized input-data of the standard hardwares
be applied to the system, but also this system can be operated on and
applied to real hardware systems.
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T able 2 Data Processing and Display
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Table 3 Equipment Position and Type

measuring object

equipment position

equipment type

®
Hull Girder Stress

LVDT : 4

- 2LVDT : Midship P&S side
- 1LVDT : L/4 from Bow

- 1LVDT : L/4 form stern

Hull girder stress

® Clinometer : 2 _
. . . Pitch and roll angle
Ship Motion - 2 Clinometer : Deckhouse
Accelerometer and/ or Pressure gauge Acceleration
®
) - 1 Accelerometer : Bow
Slamming

- 1 Pressure gauge : Bow btm

Data File Storage

PC External Cartridge Drive
- system rack mounted on deck house

trend of hull girder
stress and impact
response by bow
slamming

Crack

Strain gauge : 2 and

- 2 strain gauge : midship on bilge at
port/ stbd side

- interfacing PC with GPS, Speed Log,
Torque meter and Loading computer

Local stress for
evaluation of initial
fatigue.

Voyage condition




22 HSMS

Fig. 1 . Fig. 1(a)
, Slamming

A/D Converter

/ .
Fig. 1(b) Fig. 1(a) GPS(Global

Positioning System), Doppler sonar log, Gyro compass Anemometer
VDR
VDR



Lirsar Vanabls Ciffesrbal Trarstomer

Accelarometan

WMetion Sensar

Lirsar Vanabés Ciffesrhal Trarstome

Acceleicmetar

Fresaure Gauge

Metian Sansa

2 5

E’ £
(a)

3 [l

5 :

Cata
Starage
< L WD Port cPU
Camartar
Cisplay
Cata
Storme
R ¥ Port U
Camertar
Ci=play

Dappkar sanar, Gyro Campass,
Aremometer, GRS

(b)

Diagram of HSM S




LVDT

Table 4 ,
[5].
T able 4 Scale and Precision of Equipment
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. range
objects
Ship Motion
(Heave, Sway | Accelerometer +29 + 1g 5 Midship + 0.01g
, Surge)
) ) Midship or
Ship Motion Angle Sencor _
) i + 30° 5 Appropriate | + 0.3°
(Pitch, Roll) (Clinometer) .
Position
Bow
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3.1.1 LBSG(Long Based Strain Gauge)
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4.1

HSM S

T able 2 Real Time Multi-tasking
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T able 6 Requirements concerning Strength of Ship
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Requirements
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Requirements
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