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The Fundamental Study on the Development of Leisure Boat's
Drop Test Management System based on ISO 12215-5
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# s+ Research Institute of Medium & Small Shipbuilding, Busan, 618-820, Korea
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Abstract : International Organization for Standardization has recently published ISO 12215-5 which is the small crafi-hull construction and scantling.
According to ISO 12215-5 AnnexB, the scantling determination can be accomplished by drop test for craft with a length Ly of 2.5m up to 6m and
single-skin construction. The current method, however, of visual test has the issue where it is difficult to make an objective evaluation of ship body
strength. In this study, in order to develop an evaluation system that can make a quantitative evaluation of the drop test of leisure boats, the
domestic/foreign regulations on drop test of leisure boats are analyzed and the drop test evaluation system is designed, and the system applicability is

reviewed through 5-meter level aluminum ship, and the issues incurred by the state of the ship and the posture while dropping were checked.

Key Words : International Standard(ISO 12215-5), Pleasure boat, Drop test, Drop height, Impact pressure, Falls free into the water
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Table 1. Regulations related to drop test

MLTM ISO
ISO 12215-5
Rul Domestic Pleasure Boat Small craft -
ule
Inspection Guideline Hull construction and
scantling-Part5
*FRP : Ly < 12(m = Single -skin
Length " (m) £
L) AL : Ly < 6(m) = 2.5(m) < Ly <6(m)
! = Poly : Ly < 6(m) = Speed < 50 Knots
.. +Falls free into the = Falls free into the water
Condition o
water * Running in wave

Inspection ~ Visual inspection (Creak, Debonding & Failure)

2.1 IMBEZ (SO 12215-5)

23449 1SO 12215-5¢0 we} Aol 257 o] 67 H
nRkel ey HAAC] diste] YeAldS SISO
12215-5, 2008a). S3lA @2 HE=A] QhA] /g e ol A] A )3}
of &tn o7 - 7|#AH] T& §ASA E3h= A5 ol
At THES A 29T 5 Ak HGsiA A
=0l Fig. 19 2 =ZE T3] A s, Ai-Yshk(Falls
free into the water) ¥ Y% T (Running in wave) Ao 2}
L3l A8 TA8Fl 9 dAe 28, BAA
ut2]/3}4=(Debonding & Failure) 5 #Qlste] Z=7]F 3
A2 Ak ThISO 12215-5, 2008b).
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drop height (m)
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Fig. 1. Determination of drop test height (m).
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Table 2. Strain gauge attaching position

Length (L) No. of sensor
2.0(m) <Ly 2
2.1(m) < Ly < 4(m)
4.1(m) < Ly < 6(m) 4

Table 3. Evaluation criteria of drop test

Item Maximum Displacement
Length Bet. perpendiculars >+ 50 mm
Breadth >+ 25 mm
Depth >+ 10 mm
Bottom Shell Plating >+ 5mm
Side Shell Plating >+ 5 mm
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Table 4. Instrumentation of the drop test

Measurement  Natation Unit Sensor Data rate
Yaw
Motion Roll Deg 3DM-GX1 45 Hz
Pitch
Strain Strain jits Strain gauge
Acceleration Acc G Strain gauge type
Pressure Press bar Piezoelectric type 50 KHz/ch
Fx,Fy,Fz N
Force — Strain gauge type
Tx, Ty, Tz Nm
Water flow i i High speed 500 RPS
pattern camera
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Table 5. Instrumentation of the high speed camera

Item Model Natation

- 520frame, 1280 x 1024
Camera M3 - Area scan type
Full camera link type

D:
aa SSD - Solid-state drives
streaming
C Moti
amerd © l(.)n - M3 Camera control
control Studio
- Target Tracking
. TEMA - Velocity, Acc, Angl
Analysis / Vt? ocity, Acc g e§ &
Motion Distance between points

- Outline Tracking
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Leisure Boat's Drop Test
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Fig. 3. Flow chart of drop test procedure.
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Table 6. Main Particulars of Aluminum Boat

Designation Unit Ship
Length Bet. perpendiculars m 5.92
Length of waterline m 4.80
Breadth m 2.47

Depth m 1.08

Draft m 0.30

Design speed Knot 8.00
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Fig. 4. Pressure and strain-gauge for drop test
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Fig. 5.

Result of Model

Hydrodynamic Pressure.

under Hydrostatic and

Table 7. Specification of Pressure sensor

Bridge resistance 350 2+10%
Non-linearity +1%RO
Hysteresis +1%RO
Natural frequency 10 kHz

4.2 AEY Q1A O] X|
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Table 8. Specification of Strain-gauge sensor

Gauge length 5 mm
Resistance 3502+03%
Gauge factor 213£1.0%
4.3 YSIAE 48 U Zn
ﬂ%ﬁﬂﬂéﬁi%ﬂﬂﬁ%Fg6@%@1?%&%4
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Fig. 6. Leasure boat's drop test in RIMS's square tank.
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Fig. 7. Result of drop test.
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