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▪ 4 face cabin produced in factory,

▪ Bay window installed at bloc / on board stage,

▪ Cabin installed on board by lift through breaches and rolled inside on steel deck,

▪ Furniture and carpet installation onboard.
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▪ 6 face cabin with floor & bay window prefabricated in cabin factory,

▪ All furniture and carpet installed in factory and no more co-activity on board,

▪ Cabin installed at the final position from outside by moveable platform,

▪ Plug & play networks connection with vertical distribution,

No more steel deck under cabin => self supported floor for cabin in lightweight material
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Requirements for self-supported floor :

▪ as light as possible,

▪ design load from regulation = 468 kg/m²,

▪ maximum deflection from CdA comfort requirements,

▪ FRD60 fire rated (load bearing on floor during fire test).

2 materials selected :

▪ Zaltex from Hutchinson : 

material designed for thermal insulation in the cryogenic 

industry,

Zaltex is a composite and a foam.

▪ Ecopreg prepreg from Composites Evolution(WP10) :

fire retardant,

pre-impregnated composite materials based on a polyfufuryl

alcohol bioresin (PFA).
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Mechanical characterization of different configurations

Calculations done for Ecopreg with 50mm thick balsa core

3 points test (ASTM D 790-81) 

Result : Ecopreg + balsa is the most suitable combination for floor

Zaltex needs to be used with stiffeners
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Zaltex with carbon stiffeners Ecopreg with balsa core

https://www.google.com/url?sa=i&url=https://www.energiesdelamer.eu/publications/62-banque-finance/4244-chantiers-de-l-atlantique-nouveau-nom-de-stx&psig=AOvVaw2GVAYf6z9mj6TVUEtadO17&ust=1592467352929000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjBoKqxiOoCFQAAAAAdAAAAABAD


7
Final Public Conference

17 November 2021, Nantes, France

Mechanical & fatigue tests performed on large panels (2,69m x 

1m), 

Testing program done at IRT Jules Verne Angers for Evopreg & Zaltex.

Load application

CdA

defection maxEcopreg + balsa floor is showing higher deflection

https://www.google.com/url?sa=i&url=https://www.energiesdelamer.eu/publications/62-banque-finance/4244-chantiers-de-l-atlantique-nouveau-nom-de-stx&psig=AOvVaw2GVAYf6z9mj6TVUEtadO17&ust=1592467352929000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjBoKqxiOoCFQAAAAAdAAAAABAD


8
Final Public Conference

17 November 2021, Nantes, France

Only one test on fatigue

Does not represent final result

▪ Ultimate load > design load (468 kg/m²)

▪ Both material suitable for regulation

▪ Ecopreg = delamination failure

▪ Zaltex = propagation of local crack

400.000 cycles > floor cycle life

Ecopreg : new calculation done with 100% roving to match requirements

Ecopreg with best potential : possibility to mould additional functions and remove components 

https://www.google.com/url?sa=i&url=https://www.energiesdelamer.eu/publications/62-banque-finance/4244-chantiers-de-l-atlantique-nouveau-nom-de-stx&psig=AOvVaw2GVAYf6z9mj6TVUEtadO17&ust=1592467352929000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCMjBoKqxiOoCFQAAAAAdAAAAABAD


9
Final Public Conference

17 November 2021, Nantes, France

Similar ship behaviour with small increasing of displacement  : + 0,003m for flexion ; total flexion is 0,551m.

Calculation on MSC Grandiosa by removing cabin deck

on FE model.
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Concept : no modification of corridors and central ship structure (main structural beam) 

Inputs : datas from MSC GRANDIOSA 

Structure has been designed

and calculated to be :

▪ As light as possible,

▪ Possible to produce with

shipyard workshops and 

machines.

Optimized structure

Demonstrator structure
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Lumped masses 

Rigid connexions 

7.3 Hz

9.6 Hz

Structure should have eigen mode > 12 Hz to avoid

vertical excitations from engines, thrusters...

Cabin behaviour is unknown, but calculation is showing

potential issue :

▪ Lumped mass = 7,3 Hz

▪ Rigid connexions = 9,6Hz

Potential solution is known with negative impact on weight

balance :

▪ Increase beam height => +150 kg/cabin

Demonstrator produced with optimized steel structure :

▪ Cabin supporting points with small displacements,

▪ Measurements for validation of this assumption

Lumped masses 

Rigid connexions 
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Structure only with cabin

1st 

transverse 

Eigenmode

17,1 Hz 11 Hz

2nd 

transverse 

Eigenmode

19,3 Hz 14,4 Hz

1st vertical 

Eigenmode
10,4 Hz 20,8 Hz

F
Acc

▪ Measurements on demonstrator structure alone :
Only 4% spread with FE calculation
=> good correlation

▪ Measurements on demonstrator with cabins installed

No risk of resonance with optimized structure

Explanation: 
supporting points of cabin are limiting beam displacement
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None of floor able to be supported by only few points of contact on ship transverse beams

 Design of cabin frame (ie container)

Cabin frame is also designed to support wind pressure (250kg/m²) applied on bay window and A0 fire

rated panels (yellow)
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Deck fire integrity done by combination of :

▪ cabin box,

▪ Additional fire wool on top of cabin ceiling,

▪ Air space,

▪ Composite floor (Ecopreg).

Additional wool not applied under the floor for process

reason

=> no access to install insulation after cabin boarding. 

Mock-up for FRD60 fire test 

First test done without load bearing on floor

to risk of Ecopreg collapse in load bearing

conditions
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Fire test without load bearing

Results : KO

✓ Ecopreg is a material with good fire retardant performances 

but not sufficient

× Continuous smoke during all test

× Not enough fire insulation to protect floor lower skin

> 200°C after 40 minutes (Ecopreg HDT) and floor would fall

down if load bearing

HDT Ecopreg ~200°C
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Demonstrator built

with 2 cabins,

One above the 

other for 

comfort

measurements.
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▪ Deflection of floor installed in cabin system 

OK compared to CdA comfort specifications.

▪ Measured sound insulation index is R’w = 45 dB

above typical specified value of 42 dB (standard class comfort). 

Nevertheless, this index is usually measured in transversal 

direction.

Measurements on board ships with steel deck in vertical direction 

not done, but surely >> 45dB.

Potential reduced sound insulation performances 

compared to state of the art solution
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Solution with best potential : Ecopreg floor.

▪ Less expensive than Zaltex with carbon stiffeners,

▪ Possibility to mould some additional functions and have additonal weight reductions

Additional insulation => low weight gain and no competitive architecture

Cabin 2020 2020 2020 2020

Bay window + panels 216 216 216 216

Balcony 193 193 193 229

Steel ship structure 797 797 647

Balcony floor 69 69 69

Cabin floor 331 428 428

Cabin frame 165 165 165

Insulation 222 222 74 0

Insulation support 93 93 0

PU pads 2 2 2 0

Patching 0 0 0 94

Total 4108 4205 3814 4496

9% 6% 15%

388 291 682

weight (kg) Zaltex
reference 

ship

2039

weight reduction versus reference ship

Ecopreg
FRD test with 

Ecopreg
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6-face cabin = great potential for weight reduction,  

RAMSSES was a fantastic opportunity to evaluate this concept opportunity.

BUT

Up to date selected composite floor materials are not showing expected fire performances :

Weight gain partially/completely lost by additional insulation and reinforcements required to pass FRD 

test under load bearing conditions (no solution validated yet),

Weight saving cost too expensive (> 20€ /kg).

FUTURE :

Technology watch follow-up with RAMSSES material providers for new lightweight material with higher

fire performances. 
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