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Motivations
Current

regulatory
regime

FISR=SHIP{

INTEGRAL COMPOSITE SHIP

E N

(RAMSSES)

Very little number of FRP
shipsregistered at IMO

SOLAS Ch.42 Regulation 2:

(rhe hull, superstructures, structural
bulkheads, decks and deckhouses

shall be constructed ofsteel or :
other equivalent material.o = parrier

SOLAS Ch4{P Regulation 17: = = . . . )
O!'1 OAOIT AOEO AAOECT AT A AOOAT CAI
On basis of Equivalent Safety = ()pp()rtumty

Main issue to be addresseiite safety



Guidanceavailable

1 MSC.1/Circ.1455uidelines for the
approval of alternatives and
equivalents as provided for in variou
IMO instruments

MOtlvatIOnS 1 Uncertainty of getting approvalin

C t contract phase
urren 1 MSC/Circ. 1002 uidelines on

alternative design and arrangement «»
for fire safety

regulatory
regime

(4.13)

1 MSC.1/Circ.1574terim guidelines for
use of fibre reinforced plastic (FRP)
elements within ship structures: Fire
safety issues.

1 Adopted June 2017, 4 years

evaluation period ‘ ,

Figure 2: Design and Approval Process

(4.16)




Developed

Approaches

E N

(RAMSSES)

Short term approach

1 Basedon existingrulesanda Smart
Trackto Approval

1 Database of preapproved
solutions and materials test
results

i Fire risk scenarios

1 Analysis and modelling tools,
including numerical or
statistical models

TTTTTTTTTTTTTTTTTTTTT

Long term approach

1 Development ofnew prescriptive
rulesin:

i Structure
1 Fire
1 Production

1 Validation by simulations, tests and
full-scale demonstrator

Reaqister




FIBRESHIP PROJECT DESCRIPTION FISR=SHIPT

FIBRESHHR®0ject

A FIBRESHHIdresseghe feasibilityof usingFRRechnologyfor largelengthvesselstrying to overcomethe identified technical
challengesind promote a changen the regulatoryframeworkthat enablesheir design building,andoperation

. : : Adaptation of : / \
Market impacts and . FRP for marine CAE tools for Vessel design roduction Life-cycle ENABLING
acceptance applications FRP design feasibility mgth odologies management FIBREBASED

VESSELS

Guidelines and recommendations based on achieved findings and safety /"j::-; C 13?=5HIPJ

H2020 Project Management

'lie;ic‘
Mainparticularsof FIBRESHIP '
A GrantNumber 723360 COMPASS /) Ateknea iXblue
A Duration 36 months(Jun017-May2020 c A
A ProjectBudgetl EUContribution €11M / €8,7M Tvqir@ TUCO 1] Snrn
A TRL79
A Collaboratiorbetween18 partnersof 11 countries ond‘s @) CIMNE® ‘/LIITT '_I‘Xgl
Register . ,,,} v / / l
RI{A i, @t

PRIVATE & CONFIDENTIAlo€umentproperty of FIBRESHIP FIBRESHIP PROJE®W fibreship.eul


http://www.fibreship.eu/

POTENTIAL BENEFITS IDENTIFIED FISR=SHIPT

Benefits for shipowners due 1o the Other potential benefits for
[ STEEBASED SHIP ] reduction of structural weighs shipowners
CARGO Reduction of Powering Needs & Better Fairing Solutions for
Wet Surface implying the Constructed Hulll
Extra- Bunkering Consumption
VESSEL  \yeignt g P

Reduction Aesthetic Improvements

. . Lower Greenhouse Gas
Structural Weightreduction due to Emissions

the use of composites up td0%
(including insulation)

Corrosion Immunity

Increasing of Payload Capacity Life Cycle-Costs Reduction

| FIBRBBASED SHIP |

Other potential benefits identified in the FIBRESHIP project:

072 3{€]0)

CONUAUOUS-STIUCIUTE Possibility of Using Wirele: UnUerwaten Raaiate;
Healtin MOnNItoring SEensor INOISE| REAUCHO

VESSEL FIBRESHI
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=SHIP

MAIN OUTCOMES (165UMMARY OF RESULTS F'3

CostBenefit calculator and Global
Business Plan

[ FRPadoption roadmap in EU shipping ]
n

FRP selection
market considering eneusers satisfactio

methodology

Designing of three fibrebased vessel structures |

Sub-task 4.1.1: CATEGORY | Sub-task 4.1.2: CATEGORY Il Sub-task 4.1.3: CATEGORY Il
/ o . ) ) \ Light Commercial Vessels Passengers transportation & Leisure Vessels Special Services Vessels
Results verification with experimental tests) CONTAINER VESSEL —_— FISHING RESEARCH VESSEL

Material mechanical properties antéondings

Small & medium scale fire tests of FRP panels with and
without insulation.

Influence of environmental conditions on FRP panels.
Onboard N&V tests and URN measurements.

Structural fultscale vessel test

Modal analysis and NDT of FRP panels for detection of
delamination failures.

Engineering solutions for aesthetic improvements. /

Coupled software capable to
assess the vessel structural an
fire performance

/; Do Do To o Do Do

Definition of vessel
inspection and SHM strateg

Containership ROPAX FRV
250m LOA 204m LOA 85m LOA

Building a FRV block fully in
composites as a demonstrato

Guidance notes and recommendations: Decision Support Tool on lite

A Applicable materials and joining techniques. CyC|e assessment (LCA)

A Structural design based on structural and fire criteria.
A Adoption of new production strategies and building techniques

PRIVATE & CONFIDENTIAlo€umentproperty of FIBRESHIP FIBRESHIP PROJE®W fibreship.eul
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MAIN OUTCOMES (25-RV Structural design process FISR=SHIPT

STANDARIBCANTLINEGORSTRUCTURAIESIGN 3D MODELLING

Demonstrator
design for
construction

Classification Society Midship and
Rules AN Ship From Midship to a full
Web-frame > :
3D ship structure

A 4

) ) ntlin
Structural configuration Scantling
definition 219 stage > FEMAnNalysis
Materials and laminates Optimization stage
initi 3D FEM model
definition 15t stage

amon/ mal -

Decks & Bulkheads
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MAIN OUTCOMES (3&$tructural and Fire Performance Criteria

FISIR=SHIP

A StructurePerformanceCriteria

v Calculation Approachoads Rules Based / Numerical (FE)
approach

v Loadscombination: Locall Global
v FatigueassessmentSN Curvescumulativedamage
v Joining Adhesivebondingof compositesand hybrid materials

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

A Fire Performance Criteria two complementary
approaches
v Local equivalence approach for composites:

0 Basedon SOLA®xpectationsfor steel structuresand deck/bulkheaddire
ratings

o Proposabf new fire divisionrating and spacesREI

a. ResistancgR), Integrity (E), Insulation(l) (to avoid misunderstanding
with A & Bclassfire divisions)

0 Proposabf new fire testsand performancecriteria for FRPstructures
v Global equivalence approach for composites:
0 Basedongenericriskmodelsto be developed
o Considergire riskin aglobalapproachandall possiblefire safetysystems

o Identificationof specificnodes(from local equivalenceapproach)}o reach
anequivalentsafetylevel
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