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Foreword

(ISO member bodies). The work of preparing International Standards is nory
technical committees. Each member body interested in a subject for which

aborates

alldaiG

ISO 12215 consists of the following parts, under the general title Hull truction — Scantlings:

— Part 1: Materials - Thermosetting resins, glass fibre reinforcement, reference laminate

— Part 2: Materials - Core materials for sandwich construction, embedded materials
— Part 3: Materials - Steel, aluminium, w, aterials

— Part 4: Workshop. and manufacturing

— Part 5: Design pressures for monohull, design stress, scantlings determination
— Part 6: Structural arrangemen 1d/details

— Part 7: Multihulls

— Part 8: Rudders
— Part 9: Appendages a ;(; tachments

ISO 122 arts 1 to 9 owes a considerable debt to the energy and work of Mr Fritz
HARTZ who ed at the start of the project and was the convener of TC 188 WG 18 until his death on
the 16th of ember/2002. All the members of WG 18 and TC 188 wish to express their gratitude for his
major contrib(tion t ction of this international standard

The developme

© 1SO 2005 — Al rights reserved v
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Introduction

The reason underlying the preparation of this International Standard is that standards and recom
practices for loads on the hull and the dimensioning of small craft differ considerably, t imiting the general
world wide acceptability of boats.

The objective of this standard is to achieve an overall structural strength that ensure
weathertight integrity of the craft.

engineering principles. The design pressures of this standard shall be used
standard.

Considering future development in technology and boat types, and
this standard, provided methods supported by appropriate techno
their use provided equivalent strength to this standard is achieved.

ft presently outside the scope of
consideration may be given to

The dimensioning according to this standard is regarded as reflecting curr
correctly handled in the sense of good seamanship and equipped and opera
prevailing sea state.

actice, provided the craft is
at a speed appropriate to the

&
X

vi © IS0 2005 — All rights reserved
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Small craft — Hull construction and scantlings —

Part 7:
Scantling determination of multihulls

1 Scope

This part of 1SO 12215 applies to the determination of design loads,—pressures; sses, and to the
determination of the scantlings, including internal structural members/¢ | small craft with a length of
the hull (Ly) of up to 24 m according to ISO 8666. The construction ma anned to be fibre reinforced
plastics, aluminium or steel alloys, wood or other suitable boat buildi
intact condition.

The assessment shall generally include all parts of the craft that are assumed watertight or weathertight when
assessing stability, freeboard and buoyancy according to ISO 122117, all_structural integral parts, and in
addition any highly loaded areas like attachment areas of ba 4

etc.

Hydrofoils are not covered in this part of 12215.

NOTE 1 Scantlings derived-from-this -Internatio
including charter vessels.

Standard are 'primarily_intended to apply to recreational craft

2 Normative references

The following referenced docume are’ indispensable’ for-the application of this document. For dated
references, only the edition cited’ applies/ For undated references, the latest edition of the referenced
document (including any amendn
ISO 8666, Small craft — Principal data

ISO 12215-5, Small craft— Scantlings — Part 5: Design pressures for monohull, design stress, scantlings

determination
ISO 12215-6, Small craft — ;; lings — Part 6: Structural arrangements and details

ISO 12215-8, S raft — Scantlings — Part 8: Rudders

prevailing sea state

© I1SO 2005 - All rights reserved 1
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311

design category A ("ocean™
category of boats considered suitable to operate in seas with significant wave heights above 4 m_and wind
speeds in excess of Beaufort Force 8, but excluding abnormal conditions, e.g. hurricanes

3.1.2

design category B ("offshore")
category of boats considered suitable to operate in seas with significant wave heights up to
Beaufort Force 8 or less

3.1.3

design category C ("inshore")
category of boats considered suitable to operate in seas with significant wave heights up t0-z
steady wind force of Beaufort Force 6 or less

nd a typical

314

design category D ("sheltered waters")
category of boats considered suitable to operate in waters with significant wave he p to and including
0,30 m with occasional waves of 0,5 m height, for example from p ssels, and a typical steady wind
force of Beaufort 4 or less

3.2

loaded displacement mass m LDC
mass of the craft, including all appendages, when in the fully loaded read
ISO 8666

r use condition as defined in

NOTE This displacement includes all possible options like/generator, air conditioning, etc.

33
sailing craft

nay be“set at one time when sailing' closed hauled (for the
07 (M’ pc)?®.The area of wing-masts is included in As

pé/sfgh\(%tegory A B Cc D

Value of KDé /: 1 0,8 0,6 0,4

&ISO 12215-5.

ructure connecting hulls

NOTE Some multihulls have not wet deck but just crossbeams.

2 © IS0 2005 — All rights reserved
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4 Symbols

NOTE The symbols are shown in alphabetic order, not order of appearance.

Table 2 — Symbols, coefficients, parameters

Symbol Unit Designation/Meaning of symbol ( <\\§f§;‘i‘r¢‘;‘:—lnp£ide
Principal dimensions and data j/

Bcs m Beam between centres of buoyancy 6.1
Bep m Beam between upper shrouds chainplates ( < 9.3.3
BwL m Beam of waterline according to 1SO 8666 )) 6.1

D m Depth of hull at mid length 9.4.2
Lwe m Length of waterline according to IS /86&\\ 6.1
Mipc kg Mass of loaded displacement \> \ \ 32,78
\% Knots Boat maximum speed if fully loaded conditio&m\/ 6.2,7.2
Wawk Knots Apparent wind speed in knots 6.3
Zwp m Wet deck-freeboard above,waterline 7.8

Calculation data, coefficients, p/pe/ssures used for local loads (Articles 6 to 8)

kar Area presstre dys{yb\hth factor'f 71
Kpc Design categoéy/{actow ihulls 3.4

Kbr Deadrise pressure reductionMr 7.2
KL Longituﬁl/péf pressure distributionfactor 7.3
kiwp Wet {(eé longi }%al pressure distribution factor 7.4
ksup Supe%ﬂx@hrz/and deckhouse pressure distribution factor 7.6
kvs Speed correc\tioq\fgctor 7.5
Kz Vertical pressure reduction factor 7.7
kzwp \YW@%@I pressure correction factor 7.8
NcGMH g M/{nic load factor for multihulls 79

PsmH /_kwmz B\c\tﬁs\m pressure for multihulls 8.2

PemH BasE /W/%Q Base bottom pressure for multihulls 8.2

PauH MIA& Wﬁinimal bottom pressure for multihulls 8.2
PpmH \@mf Deck pressure for multihulls 8.4

/PD}/AFIT/IWV\ kN/m?2 Minimal deck pressure for multihulls 8.4

é&w BASE > kN/m?2 Base deck pressure for multihulls 8.4
P\%\ kN/m2 | Side pressure for multihulls 8.3
PsmH min kN/m2 Minimal superstructure pressure for multihulls 8.3
Psup mH kN/m?2 Superstructure pressure for multihulls 8.5

© IS0 2005 — All rights reserved 3
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Reference/Article

Symbol Unit Designation/Meaning of symbol concerned
PsupmH min kN/m? Minimal superstructure pressure for multihulls ﬁbj
Pwomn kN/m? Wet deck pressure for multihulls \\&Q/( \
PwomH min kN/m?2 Minimal wet deck pressure for multihulls 8.6
PwomH base kN/m? Base wet deck pressure for multihulls \8\6
Lo.aL Degrees | Deadrise at 0,4 L, @1)

Px Degrees | Deadrise at section x A
Calculation data, coefficients, pressures used for global Ioaé{(Art%l‘ei to 12)
As m? Sail area ) 3.3,C.2.1
c mm Core thickness of sandwich web 12.41
Cwm N Compression in the mast //\\ 9.3.3
Fepw N Vertical load on windward chainplate \> \ \ 9.3.3
Fcp N Vertical load on leeward chainplate \ \ 9.3.3
Ge N/mm2 | Core shear modulus 12.4.1
E: N/mm? Tensile elastic-modulus,of the web-material 12.4.1
Hce m Height of centre of effort of ﬁé/z{bove waterline 9.3.1,C.2.2
Hw mm height of the web on'a b§a/9q\ 12.4
Kup * Min ratio between MDH%d M%\ 9.3.1
ks * Shear bending coe}ﬁ;ient 12.4.1
H.p m Height of centre/&f/léteral}{lderwater pressure 9.3.1,C.2.2
Mgy Nm Longitudinal gér@ing m/yént on each hull 94.2
Mo Nm | Design righting momént for multinull 9.3.1
Mup1 Nm Righting moment co%sp\\onging to maximum stability 9.3.1
Mup2 Nm Des}gn@ng/righting moment due to wind 9.3.1
Mhups Nm Degigmiﬁhﬁfpmore/at corresponding to shroud strength 9.3.1
Rus N UItima\g\sy:é gth of the upper shroud 9.3.1
t mm Single sk@ﬁgr sandwich thickness of the web 12.4.1
T N/l( \R\Nisting m&v}%nt due to sea 9.4.3
Tom )x( Ténsicmg the jib halyard 9.3.3,C.2.2
Tus N~/ [Tension in the headstay 9.3.3,C.2.2
Twms N \'Qansion in the mainsail sheet and halyard 9.3.3,C.2.2
Tus N \'Fe7nsion in the upper shroud 9.3.3,C.2.2
t “mm | Thickness of the web 12.4
o4 N/n}rr)2 Design direct stress in stiffener 10.2
T w/ry/éﬁ Effective shear stress for stiffening member 12.4
Td /mm?2 Design shear stress for stiffening member 124
Trrit N/mm?2 Critical buckling shear stress in the web 12.41

The units used in Annexes are defined in these annexe

© 1SO 2005 — All rights reserved
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5 General

The scantling determination shall be accomplished as follows:
— for local loads, the parameters given in article, 8, and paragraph 10.1 shall be used;
— for global loads, the method given in articles, 9, 10,11 and 12 shall be used;

All parameters, coefficients, mechanical properties, etc. not given in this part/o 215 shall be derived
from ISO 12215-5.
This part of ISO 12215 shall also be used in conjunction with:

— 1S0O 12215-6 for details;

— IS0 12215-8 for rudders; @
— IS0 12215-9 for appendages and rig attachment.

6 Dimensions, areas, and data

6.1 Dimensions

Same dimensions as in 12215-5, 'and, in"particu

is the length on the fully 16ade ine; the craft being at rest (m)

Ly

— Bw is the sum of the maximum waterline b of the two hulls for catamarans or the maximum
waterline beam of the main hull fer frimarans (m)

— Bep is , for a catamaran istance between centres of buoyancy (m)
Where the bottom of the hull is made of.approximately flat surfaces the deadrise is the actual deadrise (see B,
and B, in Figure 1), and where the botto as round bilges, the deadrise shall be measured as the angle

between hull bottom lowest-point (hull centreline) and the point where the bottom is tangent to a line angled
50° from horizontal (see i

By 4, is the deadrise ang
than 30°.

le¢at 0,4- Ly, forward of its the aft end, not to be taken less than 10°, nor more

(degrees)

— Py is the/deadris at a distance x forward of its the aft end, not to be taken less than 10°.
(degrees)

© SO 2005 — All rights reserved 5
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Key

Bottom area
Outer side outer
Inner side inner
Wet deck

Front face of wet deck

D g A WO N =

Aft facing cross-beam

al/dimensions of a catamaran

In Figure 1, Z,; (m) is the wet deck height above waterline, the index i explains that this height is usually
variable and is shown at sectio

6.2 Boat speed

For motor craft V is, the maximum speed in calm water declared by the manufacturer, with the craft in m 5

conditions, this speed's of be taken less than 4 x /L, (knots)
For sailing craft, speed doeg not need to be declared.
6.3 Wind speed

Vawk ent wind speed for multihulls given in Table 3 (knots)
NOTE idered as the apparent wind speed just before a reef is taken. It is a theoretical value derived
from industry praetice, that may differ from actual wind speed, according to sail shape, sail tension, fabric, etc.

6 © IS0 2005 — All rights reserved
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Table 3 — Values of Vi according to design category

Design category A&B C&D
36 for 12 <Ly, < 15

32for15< L, <18
Vawk (knots) 25

30 for 18 < Ly, < 20

25 for Ly > 20 N

6.4 Areas

The limit between bottom and side is the waterline for boats where V

. If the chine’is not clearly defined, it shall
the hull (see Figure 1 in Part 5).

The limit between bottom and side is the chine where V / 1IL
be taken at a point where a tangent at 50° from the horizontal touch

The wet deck area is the bottom and front area of any platform conne
the their connection (hard chined or curved) to the hull or outrigger.
crossbeams are considered as part of the wet deck.

the hulls or outriggers, including
local loads, the front and bottom of

The sides are divided into outer side and inner side where the latteris less exposed to local loads.

7 Pressure adjusting coefficien

7.1 Area pressure'distribution factor ks

Same as in ISO 12215-5, except that for all miltinulls (sail and motor) k zr pynis the one for motor craft.

NOTE The reason for this difference
monohulls do because they do not heel signific

that sailing multihulls do not slam heavily on front topsides like sailing

ot be taken smaller that 0,5 nor greater than 1 (1)

section x and is a function of the bottom deadrise angle gy, measured
215-5. It lowers the bottom pressure if Sy > 30° and is equal to 0,5, its lower

— K wp Isthe wet deck longitudinal pressure distribution, as defined in Figure 4 and equations.

Linear interpolation shall be used between the points.

© SO 2005 — All rights reserved 7
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