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Particolari costruttivi di strutture in GRP

Typical single skin hull structure




Particolari costruttivi di strutture in GRP

Alternative hull construction
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Particolari costruttivi di strutture in GRP

Typical skin/shell lay-up

Main lay-up /
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Particolari costruttivi di strutture in GRP

Tvpes of frame/stiffener

Frame integral Frame separate
with skin from skin

If frame spacing too &
. close this o m ‘i\
becomes =
4

Primary or
secondary
bond

Frame integrated Frame partially integrated

~ Paper ‘rope’

Frame build-up

['rame with fillet L Increase
i;‘}:“‘“‘:ﬁ frame
1CC Wi :
: top by
thickness pu

interleaving
tapes




Particolari costruttivi di strutture in GRP

Flange laminations
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Min 25mm per H_,
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These interruptions “perform™ Once this flange begins to debond
a crack arrestor function it is able to continue unabated

should the flange begin to
fail



Particolari costruttivi di strutture in GRP

Intersection of frame — side stringer

' Effective continuity
important

Intercostal



Particolari costruttivi di strutture in GRP

Intersection of frame/main longitudinal

Diaphragm within longitudinal
“in line™ with bulkhead

Reduced area . —
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Particolari costruttivi di strutture in GRP
Various bulkhead securing arrangements

Pin joint m
"

Preferred — those providing support and spreading load



Particolari costruttivi di strutture in GRP

Types of corners
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Sandwich panel

Fillet

Scarphed
& laminated ﬁ



Particolari costruttivi di strutture in GRP

Bilge keels

Moulded /})

keel

/ Plate keel

”
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Particolari costruttivi di strutture in GRP

Typical GRP sandwich

Core options

Glass reinforcements

CSM and/or WR
Usually CSM to” N Z

enhance bond

ngh density

CD
End grain balsa
(often in
75 X 7Smm

. blocks)
Honeycombs:
Vol fares' Woxed g

Linen or glass Comb can be
Cloth AT foam filled
oi

Seldom applied to
marine sandwich



Particolari costruttivi di strutture in GRP

Sandwich variables

Laminate — thickness
— make-up ™~

— lay-up standard ", 5SS v, Core — materials
% ‘ -~  — densit
2 0{ g \ N }'

— thickness

Skin/core bond — process*"}
— resin
— surface treatment

Core — plastic foams (various)
— balsa (end grain)
— honeycomb s (various)
— densities from 20kg/m? (1.51b/ft3) to 450kg/m* (291b/ft?)

Laminate skins — polyester/epoxide resin
— reinforcement — mats/cloths or combinations
— properties — UTS 65 to 250MN/m?

The bond — usual made with laminating resin + interface ply —mat layer



Particolari costruttivi di strutture in GRP

Sandwich/single skin transition

Sandwich reduces to single skin
Inner skin in way skin fittings etc

~

Quter skin/




Particolari costruttivi di strutture in GRP

GRP skin
Core
GRP skin

@

Shear web

Thin GRP usually laminated on
_ edge of core block

Rosa

@
9.0,9.0.9.9,

Shear webs — transverse and/or longitudinal

Large bond areas to @
— ¥ — both skins b=y

g
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B SRR

i - o

Shear web alternatives
uni-directional
(construction complications)



Particolari costruttivi di strutture in GRP

sina dincollaggio

Re

[~

o> Resina dincollaggio

Pelle inferiore

Nido d'ape
Honeycomb

Pelle infenore




Particolari costruttivi di strutture in GRP

Typical sandwich hull structure

Timber core 5 Typical bulkhead
at fenders |/
etc %
)
Sandwich reduces to
single skin in way
Stringer skin fittings etc




Particolari costruttivi di strutture in GRP

Pelle esterna .,::9:{".’" 25
del sandwich 3

Modello

Pelle interna

Anima gtl del sandwich

sandwich



Particolari costruttivi di strutture in GRP

Frames to sandwich skin alternatives
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Joggled skin sandwich

not usual But often r\% Step worked in sandwich
% to provide landing
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Particolari costruttivi di strutture in GRP
Alternative bulkhead/sandwich arrangements

Bhd secured to
standing flange

Panel cut clear |x

Support to inner skin
Foam fillet

IR RRNE
o 3\:'\\\ 948" E\;ﬁ\\\\i\ {C"
: #

Heavier density core
support WITHIN sandwich

—

Pin joint




Lloyd's
Reqister

Classification of
Special Service Craft

Design Details



AREA:

ITEM:; Chine reinforcement

Chine in way of side shell and bottom shell connection

IR

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction
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| gy 1

RS |
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4
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N s
R 7
S P
T /R
Critical area

\ T
A 7 T

Critical area, entire length of chine

3851/07A

5
Chine overlaps to / : '

comply with the Rules for
Special Service Craft

) R For transition

see Fig 3.3.1.
in Part 8 of
the Rules for

Special Service
Craft

Additional reinforcement in way of chine

to comply with the Rule minimum
single requirements

L —

e

A /

Entire length of chine reinforced
to comply with the Rules for
Special Service Craft

/&

B51/078

NOTES
Failure Mechanism
Building Tolerance

Laminating Requirements

All FRP materials to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

Excess loads due to grounding, docking, slinging, hydrodynamic and other types of impact.

GROUP
1

GUIDANCE NOTES FOR DESIGN DETAILS
COMPOSITE CONSTRUCTION

FIGURE
1




AREA: Stem

ITEM: Stem reinforcement

LQ Lloyd's

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction

Critical area
f N ‘\(
/'. o B
R N
aer o:..o.". \
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/ e
I A\ \ Wl
o i e e 125 | gl
\ S l
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Critical area, entire
! length of stem

215 Stem overlaps added
to comply with the Rules for
Special Service Craft

i DR

—~————~

Entire length of stem reinforced
to comply with the Rules for
Special Service Craft

3851/054

NOTES
Failure Mechanism

Building Tolerance

Excess loads due to collision and impact with floating debris.

All FRP materials to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
1 COMPOSITE CONSTRUCTION 2




AREA:

ITEM:

Hull bottom structure

Bulkhead to hull connection

Lloyd's
Register

IR

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction, high speed

Bulkhead
o g c Kt resk
Critical area D ompliant resin or
P | | similar, filler
4 =Y
.
4 N i
e \ Bulkhead to hull stiffener
/ = connection to comply
\ with the Rules for
f l Special Service Craft
|\ |
\ /
\ 7
R ..//, -
. - . . - 3 . ol 7
"'..'\-‘-.' 4% e AP SIERP, R R R
et )

Critical areas

/</ \/

At 45

\f

(o

High density core
in way of bulkhead

Bulkhead
o
L Overlaps to comply
s with the Rules for
3 ¥ Special Service Craft

Face edge of
bulkhead bonded
to hull stiffener
with compliant
resin

AL 45

All bulkhead hull connections to comply with the Rules for Special Service Craft

9

I

i

T T /
| I

L I

|

i 3

B P

Bulkhead

Bulkhead

-

Bulkhead Bulkhead

Bulkhead

Bulkhead

NOTES

Failure Mechanism

Building Tolerance

Laminating Requirements

Crushing of the sandwich core under the bulkhead, and delamination of the sandwich bulkhead
due to excess loads arising from berthing, slinging, impact and racking.

All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
COMPQOSITE CONSTRUCTION

FIGURE
3




AREA: Hull bottom structure

ITEM: Bulkhead to hull connection

I_Q Loy

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction, high speed
Bulkhead

Critical area

Critical areas

i W

=

Bulkhead Bulkhead Bulkhead

Bulkhead

Overlaps to comply
with the Rules for

Compliant resin or similar filler ; ;s
Special Service Craft

Bulkhead to hull stiffener

connection to comply with
the Rules for

Special Servige Craft

5
s

High dcnsﬂy core
in way of bulkhead

AL 45 At 45

High density structural
core material

Al

I bulkhead hull connections to comply with the Rules for Special Service Craft

il | W
T ! e

Bulkhead Bulkhead Bulkhead

NOTES

Failure Mechanism

Building Tolerance

Crushing of the sandwich core under the bulkhead due to excess loads arising from berthing,
slinging, impact and racking.

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
1 4

COMPOSITE CONSTRUCTION




AREA: Hull structure
ITEM: Spray rails R Lloygi's
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT

Single skin construction

Critical area

Critical area

QOverlaps to comply
with the Rules for
Special Service Craft

Longitudinals to be
aligned where possible

Spray rail

overlays to comply
with the Rules for
Special Service Craft

b N Option 1
7 .
/ X .
/ \ Microballoons or similar filler
/ \ B,
/ \
I |
\ | Longitudinals to be
\ ] dligned where possible Overtaps to comply
—— with the Rules for Special
\ 7 P \ Service Craft
j) \ / e .
N 7 Spray rail overlays ! L
g 7 to comply with \
~ - - <~ the Rules for i.
T T Special Service Craft \l

Option 2

\ \

} Microballoons or similar filler

\ e

K
k

Entire length of spray rails overlaid
to comply with the Rules for Special Service Craft

NOTES
Failure Mechanism
Building Tolerance

Laminating Requirements

Excess loads due to grounding and impact.
All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

FIGURE

GROUP
2

GUIDANCE NOTES FOR DESIGN DETAILS
COMPOSITE CONSTRUCTION

5




AREA: Hull structure
ITEM: Spray rails R LlOY_d'S
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Single skin construction Option 1
Longitudinals to be
Overlaps to comply

Critical area
e i
7 N
/ N
/ y A
/ \
/ \
[ |
| |
\ /
X /
\ /
w] N 7
S /s
e -
e _’/

aligned where possible
with the Rules fror Special Service

\ il e \ Craft N

y
Spray rail |
overlays to comply : \
with the Rules for I‘

Special Craft Rules

ol

st Option 2
Longitudinals to be
aligned where possible o
o i
\
| N

Spray rail

overlaps to comply
with the Rules for
Special Service Craft

Microballoons or

j) similar filler

|

7
=

Failure Mechanism
Building Tolerance

Laminating Requirements

T
(F 4’
e T _____ ass/088
Critical area Entire length of spray rails overlaid
to comply with the Rules for Special Service Craft
NOTES

Excess loads due to grounding and impact.

All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with the Part 8 of the Rules for Special Service Craft.

FIGURE

GROUP GUIDANCE NOTES FOR DESIGN DETAILS
2 COMPOSITE CONSTRUCTION 6
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\
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Critical area

Additional reinforcement in way of chine

.
.

and chine overlaps to comply with the Rule - o
minimum single skin requirements 3

Additional reinforcement in way of chine

Structural
foam infill

For transition
see Fig 3.3.1in Part 8

AREA: Chine in way of side shell and bottom shell connection
ITEM: Chine reinforcement LQ Lloyd's
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Sandwich side and single skin bottom Option 1 \/W_J

of the Rules for Special Service Craft

Option 2

and chine overlaps to comply with the Rule
minimum single skin requirements

L\

N

For transition

see Pt. 8, Fig 3.3.1,

of the Rules for Special
Service Craft

WA

[
1

COMPQOSITE CONSTRUCTION

Critical area, entire length of chine Entire length of chine reinforced
to comply with the Rules for Special Service Craft
NOTES
Failure Mechanism Excess loads due to grounding, docking, slinging and hydrodynamic impact.
Building Tolerance All FRP material to comply with the Rules for Special Service Craft
Laminating Requirements  To be in accordance with the Part 8 of the Rules for Special Service Craft.
GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
7




AREA: Hull internal structure

ITEM: Bulkhead to hull connection

B o

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction, high speed

Bulkhead
[P
Critical area Ltat A=

| et | |

// . . \\
’ R -
: N\

/ \

Bulkhead Bulkhead Bulkhead

Bulkhead
Compliant resin or .
similar filler stpal Overlaps to comply
3 with the Rules for Special
Service Craft
Bulkhead to hull stiffener Face edge of

connection to comply
with the Rules for
Special Service Craft

bulkhead bonded
to hull stiffener
with compliant
resin

High density core in way of bulkhead

All bulkhead hull connections to comply with the Rules for Special Service Craft
T
T
o I
! I
\ | L e

Bulkhead Bulkhead Bulkhead

NOTES
Failure Mechanism

Building Tolerance

Excess loads due to berthing, slinging, impact and racking.

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with the Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
2 COMPOSITE CONSTRUCTION 8




AREA: Hull internal structure

ITEM: Bulkhead to hull connection

LQ Lloyd's

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction, high speed

Critical area

Critical areas

e

fin

T
| d
=

Bulkhead Bulkhead Bulkhead

e

Qverlaps to comply
with the Rules for
/ Special Service Craft

Compliant resin or similar filler

Bulkhead to hull stiffener
connection to comply with
the Rules for

Special SENKCI'aﬁ

High density structural
core material

All bulkhead to hull connections to comply with the Rules for
Special Service Craft

T T :

\

r | | I
| | ,_L/

! | smavizm

Bulkhead Bulkhead Bulkhead

NOTES
Failure Mechanism

Building Tolerance

Excess loads due to berthing, slinging, impact and racking.

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules far Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
2

COMPOSITE CONSTRUCTION 9




AREA: Hull internal structure

ITEM: Bulkhead to hull connection

B .o

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction, low speed

Bulkhead
ot R R
Critical area = 1 g
// PR P \\
4 gt Y
A foiizy N
/ S \
/ 2t \
| e |
\ Sty /
N A /
N = =
— e ——
Critical areas

/</ \/ \/

Bulkhead
(o T
Y- .
L] QOverlaps to comply
ot with the Rules for
. : 3
Bulkhead to hul oty Secial Service Craft
connection to comply T
with the Rules for (TR
Special Service Craft PR
e Face edge of bulkhead
e bonded to hull with
[ compliant resin

High density core in way of bulkhead  compjiant resin
or similar filler

All bulkhead hull connections to comply with the Rules for
Special Service Craft

T | |
e i i

| I | MU&M 38A
. 2

Bulkhead Bulkhead Bulkhead

o e
L ! L e

Bulkhead Bulkhead Bulkhead

NOTES

Failure Mechanism

Crushing of the sandwich core under the bulkhead, and delamination of the sandwich bulkhead

due to excess loads arising from berthing, slinging, impact and racking.

Building Tolerance

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
3 COMPOSITE CONSTRUCTION 10




AREA: Hull internal structure

ITEM: Bulkhead to hull connection

IR

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction, low speed
Bulkhead

Critical area

v
N
/i

Critical areas

| 7 e

‘ , J e ‘ T |

\ I | ‘ : ‘ _ch‘i\iamea
L \ =

Bulkhead Bulkhead Bulkhead

Al

Bulkhead

Overlaps to comply
with the Rules for Special

/ Service Craft

Compliant resin

/ or similar filler

Bulkhead to hull
connection to comply

with the Rules for
Special Service Cr&

High density core in way of bulkhead

| bulkhead hull connections to comply with the Rules for Special Service Craft

I i B
Yl I S g

Bulkhead Bulkhead

Bulkhead

NOTES

Failure Mechanism
slinging, impact and racking.

Building Tolerance

Laminating Requirements

Crushing of the sandwich core under the bulkhead due to excess loads arising from berthing,

All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS

FIGURE

3 COMPOSITE CONSTRUCTION 11




AREA: Hull bottom structure

B o

Failure Mechanism

Building Tolerance

[TEM: Bulkhead to hull connection :
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Single skin construction, low speed
Bulkhead
vju ea\w Bulkhead
Critical area FaRa | g -t S
P |
M= o~ i
. =23 N P
/ 2 " \ A Overlaps to comply
/ 3 : Bukhead to hul AN, with the Rules for Special
y \ connection to comply 1#*=='4 Service Craft
[ PRI \ with the Rules for R
| BT | Special Service ..
\ i Craft L
ot / SRR Face edge of bulkhead
N . R / R bonded to hull with
3¢ SR R / i compliant resin
- e
™~ N =
Compliant resin
or similar filer
Critical areas
5 / \/ \/" All bulkhead hull connections to comply with the Rules for Special Service Craft
T | T \
| | |
: o H | I =
I | _Mw B7A +
\ Al I = 'l | I 4/&‘ w78
Bulkh Bulkh Bulkh
Uideadt ke uknead Bukhead Bukhead Bukhead
NOTES

Excess loads due to berthing, slinging, impact and racking.
All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP
4

GUIDANCE NOTES FOR DESIGN DETAILS
COMPOSITE CONSTRUCTION 2

FIGURE




AREA: Hull bottom structure
ITEM: Bulkhead to hull connection R Lloyd's

Register

CRITICAL AREAS DETAIL DESIGN IMPROVEMENT

Single skin construction, low speed

Bulkhead Bulkhead
QOverlaps to comply
Bikdead to-rul with the Rules for
L Hsheac:to il Special Service Craft
Critical area g | 1 connection to comply P
\ Ve S with the Rules for
N \ Special Service Craﬂ\
) { \ 4 ) b
\\ // Compliant resin or similar filler
= ~

Critical areas All bulkhead to hull connections to comply with the Rules for

// \,, \ = Special Service Craft |
N et s

Tt RS \ N

It

Bulkhead Bulkhead Bulkhead Bulkhead Bulkhead Bulkhead
NOTES
Failure Mechanism Excess loads due to berthing, slinging, impact and racking.
Building Tolerance All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
4 COMPOSITE CONSTRUCTION 13




AREA: Hull centreline structure

[TEM:

Keel/stem reinforcement and keel stiffening

Lloyd's

1R

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction

Centre line stiffener/girder added in way of keel
to accomodate docking, grounding and slinging loads

\ 3

May be infilled

Register

G
\//’F\\\//j\:\.
W I/ L (\\\ s

| | A

For transition

see Fig 3.3.1inPart 8
of the Rules for Special
Service Craft

Keel/stem overlaps added
to comply with the Rules for
Special Service Craft

Compliant resin

Critical area, entire length of keel/stem

\ I
\} Mmm

Entire length of keel/stem reinforced i 2
to comply with the Rules for Special Service Craft

Keel

NOTES

Failure Mechanism
Building Tolerance

Laminating Requirements

Excess loads due to grounding, docking

All FRP materials to comply with the Rules for Special Service Craft.

To be in accordance with the Part 8 of the Rules for Special Service Craft.

and slinging.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
COMPOSITE CONSTRUCTION

FIGURE
14




AREA: Hull centreline structure

ITEM: Keel/stem reinforcement and keel stiffening

LQ Lloyd's

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

¢

ritical areas

G
J I/ P
N LS
4 = /

/

8}
=
: 7

- —

\ — -
i e =
=

Critical area, entire length of keel/stem

Where a skeg is not fitted a
centre line stiffener/girder is
to be added in way of keel (E
to accommodate docking,

grounding and slinging loads

Bottom shell reinforcements
overlapped in association with
additional reinforcements to
comply with Rule stem and keel
requirements

Compliant or
similar resin

i

Stem

P ]|

Keel

3851018
Entire Length of keel/stem reinforced

to comply with the Rules for Special Service Craft

NOTES
Failure Mechanism

Building Tolerance

Excess loads due to grounding, docking and slinging.

All FRP materials to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft,

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
5 COMPOSITE CONSTRUCTION 15




AREA: Hull structure

ITEM: Deck to hull connection

1R

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction

i By
7 -
B Critical area
/ \/
{ \
’ |
; j
! /
A /
N e
S 1B e
i d | | L 5
/ 3 \
’ |
L : |
\ . Al
N / Critical area, for transition
0 2 # see Fig.3.3.1 in Part 8 of the
e i
= Rules for Special Service Craft
Critical area
e e e e o s e o N
e 2

Overlaps to comply
with the Rules for Special Service Craft

Deck to be bedded
on wet CSM, compliant

resin or similar adhesive

\ Bolting and sealing

arrangements to

comply with the Rules for Special

Service Craft

Entire length of deck to hull connection
to comply with the Rules for Special Service Craft

e

i

3851/318

NOTES

Failure Mechanism
heavy weather.

Building Tolerance

Laminating Requirements

Excess loads due to berthing, slinging, impact from green seas and other loadings arising from

All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
5 COMPOSITE CONSTRUCTION

FIGURE
16




AREA: Hull structure

ITEM: Transom boundary

IR

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

N
Critical area
il G
L i
A
a
/
I
/
[
\
|
\
\
\ Plan view
N
N s - . >
=l e

Transom boundary
overlaps to comply with
the Rules for Special Service Craft

Plan view

Additional reinforcement in way of
transom boundary to comply with the
Rules for Special Service Craft

i (e
\ Y \ / A /
T —
\ \ “ 38517104 \ \ ‘\
\ / \“ j\ 3851108
Entire length of transom boundary reinforced
to comply with the Rules for Special Service Craft
NOTES

Failure Mechanism
Building Tolerance

Laminating Requirements

Excess loads due to docking and impact due to berthing.
All FRP materials to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS

FIGURE

5 COMPQOSITE CONSTRUCTION 17




AREA: Hull structure

ITEM: Deck to hull connection

B o

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

/ A

Critical area

/

Bolts, nuts and washers
to be suitably sealed

ke

Foam

) ‘7 infill

Deck to hull connection
overlaps and overbonding
to comply with the Rules

Deck to hull connection to
comply with the Rules

NOTES

Failure Mechanism
heavy weather.

Building Tolerance

Excess loads due to berthing, slinging, impact from green seas and other loadings arising from

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
5 COMPOSITE CONSTRUCTION 18




AREA: Hull bottom structure

ITEM: Limber holes

LQ Lloyd's

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

Secondary stiffener

Limber hole
overlaps to
comply with the
Rules for Special Service Craft

Depth of limber
hole < 1/3 depth
of stiffener

S
/ Bl
\ f\_ i
\ | |
<
NG 7
L5 r \ Span/4 et
| tion 1
\ Bottom shell Span P
lickeee NOTE: PVC preforms to be
FRP preform bonded to shell and overlaminated to shell
stiffener with compliant resin adhesive before installation of
stiffener

Depth of limber

hole < 1/3 depth

of stiffener

Span/4 ]
Critical area Span Ofion;2
RS 70 o L Ty N All limber holes to comply with the Rules for Special Service Craft
NOTES

Failure Mechanism
web failure.

Building Tolerance

Excess loads due to hydrodynamic impact, grounding, docking and slinging leading to stiffener

All FRP materials to be in accordance with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
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AREA: Hull bottom structure

B .o

ITEM: Machinery seating, tapping plates b
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Critical area
— Bﬁ i
e S~
et B
ot NG Minimum 2 x 800 g/m?2
7 A Increased face reinforcement i Oreq-malem b
/ \ may be formed by overlapping fapping plate
/ \ web reinforcement
Compliant resin
ll’ \1 \ or similar filler
| # 7| !
\ fEore . /
\ e |||
N : /
i . . . )
) |1 . i .
b 3 A
© ST =
JuRE

Non structural foam core

3851/28

Structural foam core
3851/28B

Tapping plate is to be suitably abraded, all sharp edges
removed and all corners radiused prior to encapsulating

NOTES
Failure Mechanism

Building Tolerance

Engine loadings arising from thrust, torque and mass.

All FRP materials to comply with the Rules for Special Service Craft.

Laminating Requirements ~ To be in accordance with Part 8 of the Rules for Special Service Craft.
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AREA:

ITEM:

Hull internal structure

Deep girders and floors

IR

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Sandwich construction/single skin construction

Non structural foam core

3351/33A

tw is to satisfy the Rule requirement for dy,, see
Pt 8, Ch 2,5.9 of the Rules for Special Service Craft

dw = unsupported web depth
tw = web thickness

Non structural

.
foam corE\

Effective shear tie

Structural foam core
.~ (min. 60 kg/m3)

Increased web
=— thickness, ty to meet
Rule requirements, see
Pt 8, Ch 2,5.9 of the
Rules for Special Service Craft

NOTES

Failure Mechanism
Building Tolerance

Laminating Requirements

Web buckling under design load, docking and berthing loads.
All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
COMPOSITE CONSTRUCTION

FIGURE
21




AREA: Hull internal structure

ITEM: ‘Top-hat' stiffeners penetrating tank boundaries

B o

Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
S 5
Top hat -~ Jlankbolnday nads Option 1 Tank boundary inside
stiffener
o || 1] w8
—tf’ .
—— == === — | — == S—
l l 0
\ / = \
~ 7 .
~ -~ Cofferdam of 3 x 450 g/m2 CSM or equivalent minimum
formed in stiffener prior to overlaminating
Critical area
S
Option 2 It Tank boundary inside
______ - .I_ — R ——
1T
I
I 8-10 mm max.
I_)j‘_ -— Cofferdam formed by infiling
void in foam with epoxy resin
Filler vent after laminating stiffener
NS
7
// Epoxy resin
/// . (
Critical area View 'X - X'
Manholes/tank top
o] T connection to comply
R % with the Rules for Special Service Cratt

NOTES
Failure Mechanism

Building Tolerance

Ingress and permeation of fluid along stiffener.

All FRP material to comply with the Rules for Special Service Craft. Fit-up is to be very good.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
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AREA: Hull internal structure

ITEM: Lower deck/tank top to bottom shell connection

LQ Lloyd's

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

Cabin sole/tank top // \

\
N /

/\\ T

Critical area

\

Critical area

_/ 3851/27A

Cabin sole/tank top to be bedded
on wet CSM, compliant resin
or similar structural adhesive

) —7

QOverlaps to comply
with the Rules for
Special Service Craft S

\\ -

Qverlaps to comply
with the Rules for Special

Service Craft \

Entire length of cabin sole/tank top
to shell connection to comply
with the Rules for Special Service Craft

\ e

-

| " s

NOTES

Failure Mechanism
boundary of an integral tank.

Building Tolerance

Excess loads due to impact also hydrostatic pressure where the internal structure forms the

All FRP materials to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
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AREA: Hull internal structure

ITEM: Integral tanks access manholes

B .-

Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Manhole cover ~

| Tank top

Critical area

Critical area

Manhole cover bolted to tank top with bolts
spaced at not greater than 8 diameter centres
Nuts to be

suitably locked
L%
1 | Suitable gasket
[ o
Tapping plate laminated |
to tank top Option 1

Nuts to be

Manhole cover suitably locked

1 \ |
D [ t—

Cut edges of laminate N w

to be suitably sealed ~~ Bolt ting to be
SNEE suitably bedded and
bonded to underside
of tank top

Bolts fully welded to ring

Option 2

Manholes/tank top
connection to comply
with the Rules for Special Service Craft

\ LR

i ———:__:H;__.___—r‘_t/
e ] 3851/328

NOTES
Failure Mechanism

Building Tolerance

Leakage under hydrostatic pressure.

All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS

FIGURE
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AREA: Skeg (open type)

ITEM: Skeg stiffening and reinforcement R Lloyd's

Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
(E Deep floors added
to comply with the Rules for
L Special Service Craft |
Critical area e —~
7 J ™
7 | N
/ Y
b / ‘ \ X
| | \
\ - /
\ | /
\ - ’ /
)
an Keel 1
& \ .- Gritical area ac?Segvgra:grsnp\y
' { with the Rules for
Special Service Craft
h | B

Note : Where the hull is moulded in two halves, the bottom shell
laminate is to be reinstated across (i_ prior to additional
reinforcements to comply with the Rule keel requirements.

T AN 7
S T e T

Deep floors added to comply with the
Rules for Special Service Craft
TR Aft end of skeg to be supported 2s51/008
Critical areas WO by additional floor and continuity

of longitudinal girders maintained.

NOTES
Failure Mechanism Excess loads due to grounding, docking, slinging and hydrostatic pressure.
Building Tolerance All FRP materials to comply with the Rules for Special Service Craft.

Laminating Reguirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS FIGURE
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AREA: Skeg (closed type)
[TEM: Skeg diaphragm plates and sealing laminate I a Lloyd’s
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Skeg foam sealing as SSC Rules
but not to be less than 3 x 600 g/m? Overlaps and primary bonding
Critical area (E M oreq el (E to comply with the Rules for
| Special Service Craft
—. ! |
PN ) | A p h
A L~ R
S~ .
- / 0 :I_~ ._"' . 8 Compliant resin
o Fdam B & Flange to be suitably
' = prepared prior to
/ % \\ bonding
! . | 2 \
| 2 : ; i Skeg diaphragm plate
\ ¥ | bonded to skeg
\ | . ”‘ Note. Additional to deep
N s / 3 floors (as required)
S | b |
~
~ i -
Brrtie=n Section A-A '
Critical area |

E TS
\ e NS S
Critical area

3851/048

* Skeg diaphragm plates added as required
to ensure that skeg panel sizes comply
with the Rules for Special Service Craft

NOTES

Failure Mechanism

Building Tolerance
Craft.

Laminating Reqguirements

Excess loads due to grounding, docking, slinging and hydrostatic pressure both externally and
internally in the case of integral tanks.

To align with bottom framing. All FRP materials to comply with the Rules for Special Service

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
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AREA: Deck structure
[TEM: Well deck, lower/sole deck to hull connection I E Lloyd's
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
e Deck to be bedded on b
wet CSM compliant
Critical area resin or similar structural
e —— adhesive
= <
- N j
) £ N
/ \

| \

[ I

\\ f Deck to hull connection

/ overlaps and overbonding
\ to comply with the Special
N 7 Service Craft
~ P
T My
Critical area
Well deck to hull connection
(1 _______________ N to comply with the Rules for Special Service Craft
——————————————— i v =
3851/16A

NOTES
Failure Mechanism Excess loads due to berthing and slinging.
Building Tolerance All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements  To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP GUIDANCE NOTES FOR DESIGN DETAILS
5 COMPOSITE CONSTRUCTION
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AREA: Deck structure
ITEM: Well deck, lower/sole deck to hull connection I a Lloyd's
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
o e
Critical area
e Deck to be bedded on
-~ o wet CSM compliant
et B resin or similar structural
/ \ adhesive
fet | ]

/ \
| o
Wl / f

\ Ly /
\ / )

S g 1 Deck to hull connection
- - overlaps and overbonding
e ABE_ to comply with the Rules for
Special Serive Craft Ay
Plywood or FRP
single skin shelf
Critical area
T RO i = = =TT ES e = i i = Pl N Well deck to hull connection
K ________________ to comply with the Rules for Special Service Craft
\ 3851/30A \ 3851/398

NOTES
Failure Mechanism
Building Tolerance

Laminating Requirements

Excess loads due to berthing and slinging.
All FRP material to comply with the Rules for Special Service Craft.

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
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AREA: Deck

ITEM: Bulkhead to deck connection

R

Lloyd's
Register

CRITICAL AREAS

DETAIL DESIGN IMPROVEMENT

Single skin construction

] “ =
£ X
’ |
|
\ //
/Il
Critical area
Bulkhead

Sandwich construction

Critical area

Bulkhead

Critical area

Compliant resin or similar filler

Bulkhead to deck
connection to comply

Overlaps to compl
with the Rules ) i

with the Rules for
Special Service Craft

Bulkhead

Compliant resin or similar filler

Bulkhead to deck
connection to comply
with the Rules for
Special Service Craft

Overlaps to comply
with the Rules for
Special Service Craft

Bulkhead

Bulkhead to deck connection
to comply with the Rules for
Special Service Craft

38617184

3851/18B

NOTES
Failure Mechanism

Building Tolerance
all gaps to be filled.

Laminating Requirements

Excess loads due to berthing, slinging and impact.

All FRP material to comply with the Rules for Special Service Craft. Alignment and fit to be good,

To be in accordance with Part 8 of the Rules for Special Service Craft.

GROUP

GUIDANCE NOTES FOR DESIGN DETAILS
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AREA: Deck

B .-

ITEM: Deckhouse to deck connection :
Register
CRITICAL AREAS DETAIL DESIGN IMPROVEMENT
Single skin deck construction el i
o Deckhouse to deck connection
e — T R to comply with the Rules for
-~ Bt Special Service Craft
'l N

/ \

[ \

' J Gompliant resin sealed

) \ / } e : ~_Compliant
N / | resin
N S Bolts, nuts, washers and cut edges sealed
~ - of laminate to be suitably sealed
e
Sandwich deck construction e Deckhouse to deck connection 1
to comply with the Rules
Critical area for Special Service Craft
—
~ T
V4 N

4 \ G liant resi led
/ \ ompliant resin seale Compliant
[ | e ; = resin sealed

2‘ ‘-"\f'-' ’f E_".-.
N 7 b
Plywood
N £ L b = 7 Bolts, nuts, washers and cut edges g{c\:\:md

Critical area

of laminate to be suitably sealed

Deckhouse to deck connection
to comply with the Rules for Special Service Craft

NOTES

Failure Mechanism Excess loads due to berthing, slinging, impact from green seas and other loads arising from
heavy weather.

Building Tolerance All FRP material to comply with the Rules for Special Service Craft.

Laminating Requirements ~ To be in accordance with Part 8 of the Rules for Special Service Craft.
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