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Abstract Recently, research and development of high-value leisure vessels has been carried out in Korea to revitalize
the marine leisure industry and tap into the global maritime leisure market. FRP composite materials, which have
excellent physical properties and are available for the manufacture of light hulls, are used widely. One of the most
important design technologies is to secure structural safety of leisure vessels made from FRP composite materials.
In this study, the structural strength was assessed for the design of an 8-meter high-speed planing leisure boat made
from FRP composite materials. The design loads to verify the structural safety were calculated according to the rules
for the classification of high speed light craft (KR, 2015), and structural analysis was conducted using a finite element
model composed of an isotropic shell element, which has equivalent bending rigidity with the FRP sandwich panel.
The analysis results were compared with the results of the strength test for fabricated specimens, and all internal
structural components are sufficiently satisfied with the structural strength.
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Table 1. Principal particulars

Length Overall (LOA) 8.14 m
Length Between Perpendiculars (LBP) 8.1 m
Length of Waterline (LWL) 8.03 m
Moulded Breadth (B) 244 m
Moulded Depth (D) 0.8 m
Moulded Draft (T) 0.467 m
Design Speed (V) 45 knots
Block Coefficient (Cy) 0.329
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Table 2. Material specification

Mat. ID Specification

GC Gel-Coat 0.4 mm
M Mat 450 g/m®
M’ Mat 300 g/m?
R Roving 570 g/m?
U/F Urethan Foam 0.035 g/m’
PW Marine Ply-Wood 12t
EDBM Roving + Mat 825 g/m?
C70.75 PVC Foam 80 g/m’
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Table 3. Laminate schedule and thickness

Str. ID Laminate Schedule Thickness
Hull/Deck Shell | Ge+M+EDBM+C70.75(20t)
+M+EDBM 24.3 mm
House Shell
W.BHD GC+M+EDBM-+C70.75(20t) 253 mm
Ring BHD +M’+EDBM
Transverse 50*50UF+2M+R+M 3.9 mm
Longi. Btmy/Side GC+2M+EDBM+C70.75(20t) 5.3 mm
Panel +M’+EDBM '
E-Room BHD M+R+M+PW(12t+M+R+M 17.6 mm
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(a) Hull/Deck (b) BHD
Fig. 2. Material test specimens
Table 4. Material test result
Specimen Item Value Unit Method
Tensile Strength 200 MPa KS M ISO
Tensile Modulus 15.5 GPa 5274 : 2002
Hull
/Deck
Flexural Strength 420 MPa KS M ISO 178
Flexural Modulus 15.8 GPa : 2012
Tensile Strength 184 MPa KS M I1SO
Tensile Modulus 12.4 GPa 5274 : 2002
BHD
Flexural Strength 560 MPa KS M ISO 178
Flexural Modulus 342 GPa : 2012
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Fig. 3. Equivalent isotropic shell element
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Fig. 6. Deformation results without outer shell (Max.
9.9 mm)
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(a) Outer shell (Max. 33.1 MPa)
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(b) Longitudinal members (Max. 68.5 MPa)
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Fig. 7. von-Mises stress results

e

=

o.

T

n
Og{:,“

423

Optimization for 20 Feet Class Power Boat”, Journal of
the Society of Naval Architects of Korea, Vol.53, No.2,
pp.108-114, 2016.

DOL: https://dx.doi.org/10.3744/SNAK.2016.53.2.108

U. C. Jeong, C. W. Lee, S. C. Han, “Study on Sea Trial
Analysis of Wave Piercing High Speed Planing Boat”,
Journal of Ocean Engineering and Technology, Vol.31,
No.5, pp.335-339, 2017.

DOI: https://dx.doi.org/10.26748/KSOE.2017.10.31.5.335

Korean Register, Rules for the classification of high
speed light craft, 2015.

Korean Register, Rules for the FRP vessels, 2015.

H.C. Song and J.S. Yum, "A Study of the Mechanical
Properties of  Fiberglass  Reinforcements  with
Constitution of Lay-up, Manufacturing Method, and
Resins", Journal of Ocean Engineering and Technology,
24(5), pp.75-80, 2010.

il o

2(Dae-Eun Ko) [43]4]

©1993\d 2¢ : Agdistu Tt
BRI R e e G )]
©1998\d 8¢ : Agdistu Tt
BRI R e G )
©2002 102 ~ 2008 29 : AHA
FTEAE) FRAAE
02008% 3¢¥ ~ @A : FYUiEw
2A8gEs wg
<¥AlEop
Ak g skt RE A, WY 9 S5



