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A Study on the Development of Ship Building for the Wooden Canoe by

Piling-up Laminated Wooden Plates Kit [1]
- A Design for canoe hull and laminating wooden plates for piling-up kit -

Heui-Jung Kim* - Shung-Hyun Kim** and Jae-Hyun Jeong¥

Abstract : A canoe is one of the most popular boats in leisure on the water. Generally
canoe has been built by good wooden strips. And canoe built by FRP is used for
business recently. But by the users’ demands for good quality and the restriction to
environmental pollution the wooden canoes are required for personal and canoe building
business. The modern wooden canoes were built by the strip construction method are
used typically. However it is not suitable for the mass productivity requires effective
resource operations and managements of men, materials, times, and price.

On this paper the new construction method, called the piling-up laminated
construction method, is studied to building a canoe using the piling-up with the
laminated wooden plates gives more productivity than the others. First a canoe with
various curved surfaces is designed from 3D design system. And the hull of canoe model
is divided horizontally to generating the laminated plates that will be converting real
wooden plates available from the market and will be routed by the manufacturing
machine. After the simulating and analyzing of piling-up with the laminated plates, the
canoe is building with less times, less men, less resources, and lower price than other
method, avoid of the requirements of additional building tools. On the next paper the
constructing of a real canoe using the manufactured wooden plates will be studied.

Key words : Leisure boat(#1x ®E) Wooden canoe(H# 7H7), Oar-boat(:=-RE), Strip
construction method(Zt] #714]), Piling-up the laminated plates construction
method (B & Z2))
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(a) Preparing section molds and die of a hull
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(b) Constructing wooden strips to building a hull

Fig. 1 Traditional wooden canoe building by the strip construction method
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(a) Sketching the hull to build a canoe

(b) A canoe hull using the swept surface
Fig. 2 Building a canoe hull in surface modelling
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(a) Laminating plates from curved front of hull

H_@

(b) Laminating plates from curved side of hull

Fig. 3 Generating laminated wooden plates from the
curved canoe hull to piling-up
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(a) Extruding a solid shape of a  (b) Piling-up a plate on the other
divided hull line continuously

(c) Constructing laminated plates (d) Constructing laminated plates
for hull #1 for hull #2

Fig. 4 Generating the laminated plates for canoe hull from a 3D curved model

(a) Piling up plate kits from lower to (b) Inserting plate kits in side
higher direction
Fig. 5 Simulating constructing of canoe with laminated wooden plates
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(a) Drawings of plate kits for 1/4 parted

(b) Drawings of the lower plate of a canoe
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laminated plates for wooden plates
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(c) Drawings of the three wooden plates for small
Fig. 6 Drawings
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(a) Max. displacement is occurred in the gunwale
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(b) Max. displacement in the front of canoe

Fig. 7 Analysing the displacement on gunwale and
side of a canoe by an impulsive load
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Table 1 Comparing manufacturing times of the strip
constructing  method

laminated plate

and

building of canoe hull

piling-up
constructing method i

o Strip Plate
Building steps based based
Lofting a hull and 1
0
molds
Making strips or plates 1 1
Cons.tlnructlng or 15 3
piling-up
Separating molds 1 0
Smoothing surfaces 3 9
Filling up gaps in hull 2 2
Sealing and reinforcing 4 4
Total time (hours) 27 12
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