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Presentation 
outline

¶Motivations for both projects

¶FIBRESHIP

¶RAMSSES

¶Joint conclusions 

¶Q&A
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Motivations
Current
regulatory 
regime

Very little number of FRP 
shipsregistered at IMO

SOLAS Ch.II-2 Regulation 2: 

ȰThe hull, superstructures, structural 
bulkheads, decks and deckhouses 

shall be constructed ofsteel or 
other equivalent material.ȱ

SOLAS Ch.II-2 Regulation 17: 
Ȱ!ÌÔÅÒÎÁÔÉÖÅ ÄÅÓÉÇÎ ÁÎÄ ÁÒÒÁÎÇÅÍÅÎÔÓȱ

On basis of Equivalent Safety

Main issue to be addressed: fire safety 

= barrier

= opportunity
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Motivations
Current
regulatory 
regime

Guidanceavailable

¶MSC.1/Circ.1455 Guidelines for the 
approval of alternatives and 
equivalents as provided for in various 
IMO instruments
¶Uncertainty of getting approval in 

contract phase

¶MSC/Circ. 1002 Guidelines on 
alternative design and arrangement 
for fire safety

¶MSC.1/Circ.1574 Interim guidelines for 
use of fibre reinforced plastic (FRP) 
elements within ship structures: Fire 
safety issues.
¶Adopted June 2017, 4 years 

evaluation period
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Developed
Approaches

Short term approach

¶Basedon existingrulesand a Smart 
Trackto Approval
¶Database of pre-approved 

solutions and materials test 
results

¶Fire risk scenarios

¶Analysis and modelling tools, 
including numerical or 
statistical models

Long term approach

¶Development of new prescriptive 
rules in:
¶Structure

¶Fire

¶Production

¶Validation by simulations, tests and 
full-scale demonstrator

5



FIBRESHIP PROJECT (www.fibreship.eu)IPRIVATE & CONFIDENTIAL © Documentpropertyof FIBRESHIP 6

FIBRESHIP PROJECT DESCRIPTION

FIBRESHIPProject

ÅFIBRESHIPaddressesthe feasibilityof usingFRPtechnologyfor large-lengthvessels, trying to overcomethe identified technical
challengesandpromotea changein the regulatoryframeworkthat enablestheir design,building,andoperation.

Mainparticularsof FIBRESHIP:

Å GrantNumber: 723360

Å Duration: 36months(June2017-May2020)

Å ProjectBudget/ EUContribution:ϵ11M /ϵ8,7M

Å TRL: 7-9

Å Collaborationbetween18partnersof 11countries

Market impacts and 
acceptance

FRP for marine 
applications

CAE tools for 
FRP design

Vessel design 
feasibility

Adaptation of 
production 

methodologies

Life-cycle 
management

Guidelines and recommendations based on achieved findings and safety

ENABLING 
FIBRE-BASED 

VESSELS

http://www.fibreship.eu/
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Benefits for shipowners due to the 
reduction of structural weight:

Other potential benefits identified in the FIBRESHIP project:

Other potential benefits for 
shipowners:

Reduction of Powering Needs & 
Wet Surface implying:

POTENTIAL BENEFITS IDENTIFIED

CARGO

Extra-
WeightVESSEL

Structural Weight reduction due to 

the use of composites up to 70% 
(including insulation)

FIBRESHIP

CARGO

VESSEL

Bunkering Consumption

Reduction

Lower Greenhouse Gas 
Emissions

Increasing of Payload Capacity

Underwater Radiated 
Noise Reduction 

Life Cycle Costs Reduction

Possibility of Using Wireless 
Sensors

Corrosion Immunity

Better Fairing Solutions for 
the Constructed Hull

Continuous Structural 
Health Monitoring

Aesthetic Improvements

STEEL-BASED SHIP

FIBRE-BASED SHIP

http://www.fibreship.eu/
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MAIN OUTCOMES (1/5) ςSUMMARY OF RESULTS 

FRP selection 
methodology

FRPadoption roadmap in EU shipping 
market considering end-users satisfaction 

Coupled software capable to 
assess the vessel structural and 

fire performance

Definition of vessel 
inspection and SHM strategy

Decision Support Tool on life-
cycle assessment (LCA)Building a FRV block fully in 

composites as a demonstrator

Guidance notes and recommendations:
Å Applicable materials and joining techniques.
Å Structural design based on structural and fire criteria.
Å Adoption of new production strategies and building techniques.

Cost-Benefit calculator and Global 
Business Plan

Results verification with experimental tests:
Å Material mechanical properties and bondings.
Å Small- & medium scale fire tests of FRP panels with and 

without insulation.
Å Influence of environmental conditions on FRP panels.
Å Onboard N&V tests and URN measurements.
Å Structural full-scale vessel test.
Å Modal analysis and NDT of FRP panels for detection of 

delamination failures.
Å Engineering solutions for aesthetic improvements.

Designing of three fibre-based vessel structures 

Containership
250m LOA

ROPAX
204m LOA

FRV
85m LOA

http://www.fibreship.eu/
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MAIN OUTCOMES (2/5) ςFRV Structural design process 

3D FEM model

Decks & Bulkheads BeamsReinforcements & Spaces

STANDARDSCANTLINGFORSTRUCTURALDESIGN

Classification Society
Rules

Midship and 
Web-frame 
Scantling

Structural configuration 
definition

1st stage

Materials  and laminates 
definition

3D MODELLING

From Midship to a  full 
3D ship structure

2nd stage

Demonstrator 
design for 

construction

FEMAnalysis

Optimization stage

http://www.fibreship.eu/
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MAIN OUTCOMES (3/5) ςStructural and Fire Performance Criteria

ÅStructurePerformanceCriteria
V Calculation Approach:Loads - Rules Based / Numerical (FE) 

approach

V Loadscombination: Local/ Global

V Fatigueassessment: S-NCurves,cumulativedamage

V Joining: Adhesivebondingof compositesandhybridmaterials

V Structural continuity: Between primary hull girder and
structure/ primaryandsecondarystiffener

ÅFire Performance Criteria: two complementary
approaches
V Local equivalence approach for composites:

o Basedon SOLASexpectationsfor steel structuresand deck/bulkheadsfire
ratings.

o Proposalof new fire division rating andspaces: REI

a. Resistance(R),Integrity (E),Insulation(I) (to avoid misunderstanding
with A & Bclassfire divisions)

o Proposalof new fire testsandperformancecriteria for FRPstructures

V Global equivalence approach for composites:

o Basedon genericrisk modelsto bedeveloped.

o Considersfire risk in a globalapproachandall possiblefire safetysystems

o Identificationof specificnodes(from local equivalenceapproach)to reach
anequivalentsafetylevel

http://www.fibreship.eu/

