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INTRODUCTION

• AIM of the final year dissertation: 

Preliminary design of a cargo 

carrying sailing vessel about 60ft 

(20m) in length

• Intented for the use of small 

scale, sustainable 

transportation initiatives, 

mainly in ’third world’ coastal 

communities

D. R. MacGrecor, 

The Schooner, 

p.177 & 182
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INTRODUCTION

• AIM of the final year dissertation: 

Preliminary design of a cargo 

carryign sailing vessel about 60ft 

(20m) in length

• Intented for the use of small 

scale, sustainable 

transportation initiatives, 

mainly in ’third world’ coastal 

communities

• Local timber species as main 

construction material

• OBJECTIVE: Feasibility of using 

laminated timber instead of 

solid one investigated from the 

environmental impact point of 

view
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BACKGROUND

www.next –generation-cargo.com

www.neoline.eu

• Traditional or more high 

tech approach?

• Interest towads sailing 

cargo vessels growing 

with increasing climate 

change awareness 
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BACKGROUND

www.sailcargo.org

• Why wood?

• Traditional or more high 

tech approach?

• Interest towads sailing 

cargo vessels growing 

with increasing climate 

change awareness 
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Pommier, Regis et al, Comparative 

environmental life cycle assesment 

of materials in wooden boat 

ecodesing (2016).

Aluminium Glassfibre-

Plastic
Tropical 

Hardwood

Locally 

sourced 

timber
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VESSEL DESIGN

• 600+ nautical miles range 

with 4-6 crew

• Able to carry 20t in dry 

goods (e.g. cocoa or 

coffee beans)

Map from www.windy.tv

• Pacific Coast of Central 

America as example area 

of operation
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VESSEL DESIGN

• Sustainability taken in 

account on all aspects of 

design 

• Economical and easy to 

build in low-tech 

environment
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Ben 

Harris

9

RESEARCH

• Could modern adhesives 

reduce the amount of 

wood waste and promote 

the use of plantation 

grown timber in boat-

building?

www.boatsandrice.com
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Sailcargo Inc.
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RESEARCH

• Could modern adhesives 

reduce the amount of 

wood waste and promote 

the use of plantation 

grown timber in boat-

building?

www.novelteak.com

www.glenfort.com

• With lamination shapes 

and sizes required are 

achieved with more 

efficient usage of raw 

timber and less fastenings
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MATERIAL TESTING

• Timber samples from Costa Rica 

for 3 species with boat-building 

(and plantation) potential

• Cut to small strips and glued 

back together with 3 different 

types of glue

• Tested in lab conditions for 

their key mechanical properties

• Could the same strenght be 

achieved by using smaller, 

slightly lower quality timber in 

laminated form, than with 

solid, high quality timber with 

large dimensions?

Introduction – Background – Vessel Design – Research – Materials Testing – Results  Analysis & Implications – Conclusions– Acknowledgements
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RESULTS ANALYSIS & IMPLICATIONS

0 20 40 60 80 100 120 140 160

Cedrela odorata

Cordia
gerascanthus

Dialium guianense

σuf (MPa)

Solid vs. Epoxy Laminated, Bending Strenght Comparison

Solid Epoxy

• Very similar bending 

strength between solid 

and laminated timber

• Only marginal gains in 

strength achieved by 

lamination
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RESULTS ANALYSIS & IMPLICATIONS

• Very similar bending 

strength between solid 

and laminated timber

• Only marginal gains in 

strength achieved by 

lamination

• Different failure modes 

between species  How 

well the glue is working
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RESULTS ANALYSIS & IMPLICATIONS

• Very similar bending 

strength between solid 

and laminated timber

• Only marginal gains in 

strength achieved by 

lamination

• Laminated timber 

deemed to be viable 

option from sustainability 

point of view

B. Greenhill, 

Schooners, p.110 

www.glenfort.com

www.schaffitzel-miebach.com

• Different failure modes 

between species  How 

well the glue is working
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CONCLUSIONS

Introduction – Background – Vessel Design – Research – Materials Testing – Results  Analysis & Implications – Conclusions– Acknowledgements

• Preliminary design of 

small scale sailing cargo 

vessel

• Material testing based 

study for environmental 

implications of the usage 

of laminated timber on 

vessel’s structure

• Positive results of the 

materials testing endorse the 

usage of laminated timber on 

vessels structure with clear 

on other indurstries too
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