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STEEL AND ALUMINIUM CONSTRUCTION

Section 4.1 - Materials

41.1

4.1.2

4.1.3

414

415

4.1.6

4.1.7

41.8

4.1.9

4.1.10

Steel plate and sections

Steel is to be manufactured by an approved process in accordance with
Lloyds requirements for shipbuilding quality mild steel, or similar Standards.

Scantlings are based on mild steel with the following properties:-

Yield strength (min) 235 N/mm?2
Tensile strength 400-490 N/mm?
Modulus of elasticity 200 x 103 N/mm?

Documentation in the form of mill test certificates is to be provided for all
structural steel materials.

Steel plate and sections should be stored so that distortion does not occur
and immersion in water is avoided.

Aluminium plate and sections

Aluminium plates and sheets for use with these Standards are to be of
marine grade to the requirements of BS 5083/DIN 1725 (or equivalent),
with consumables to BS 5356 (or equivalent).

Aluminium sections, where not available to the Standard in Paragraph 4.1.5
may be to BS 6082 (or equivalent), with consumables to BS 4043 (or
equivalent).

Scantlings are based on marine grade aluminium with the following
properties:-

0.2% proof stress (min) 170 N/mm?
Tensile strength (min) 260 N/mm?
Modulus of elasticity 69 x 10° N/mm?

Plates should be of annealed (flanging quality) material.

Documentation in the form of mill test certificates is to be provided for all
structural aluminium materials.

Aluminium materials are to be stored under cover in clean, dry conditions
and in such a manner that distortion is prevented. The storage area is to
be separate from storage of other metals.
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Steel construction

Construction should be carried out in a designated area and where
practicable, protected from adverse wind and weather conditions.

Steel plate and section may be cut by profile burning, mechanical saw,
mechanical shears/guillotine, or other approved process. Cut edges are to
be straight and free of scoring, swarf, and burrs. Plate edge preparation is
to be carried out prior to erection where possible.

Plate edges are to be carefully aligned to avoid distortion on welding.

Scantlings are to be obtained from the associated Tables shown in Section
4.20.

Aluminium construction

Fabrication and erection of aluminium structures is to be carried out under
cover, screened from wind and weather and where practicable, is to be
separate from steel fabricating areas.

Plate, sheet, and sections may be cut by plasma process, mechanical
saws, or mechanical shear/guillotine. Such tools are to be free from
contamination by other materials. Where plate is to be flanged for pre-
forming structural sections, the inside radius is to be a minimum of 1.5
times plate thickness.

All plate edges, and areas to be connected by welding are to be de-
greased with a de-greasing agent, and scratch brushed to remove oxides.

Care is to be taken when connecting together of steel and aluminium
structures or components. Welded connections may be by bi-metallic bar
(‘Kelocouple’ or equivalent) or by bolting. Bolted joints are to be insulated
between the metals. Bolts are to be stainless steel or plated, and insulated
from bi-metallic contact.

Section 4.2 - Main hull construction

42.1

4.2.2

423

4.2.4

Minor details of construction based on existing designs, shipyard
standards, and normal practices proposed as an alternative to the following
standards, will be considered upon submission of details for consideration.

Where construction is proposed by means of pre-formed or pre-fabricated
kit, drawings showing scantlings and connection assembly procedures are
to be submitted for consideration prior to commencing of cutting of kit.

Construction of the hull may be of the round bilge, single, or multi-chine
form.

Scantlings are to be in accordance with the appropriate Section or Table
reference.
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4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211
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Care is to be taken to avoid abrupt changes in the structure of the vessel
(e.g. alignment of engine girders to side girders, tank sides, etc.), but where
such changes are unavoidable, adequate compensation is to be
incorporated, to the approval of the Surveyor.

Scantlings shown in the Tables are based on transverse framing
construction.

Generally frames, beams, and other stiffeners should be of flat bar, bulb, or
angle section and are to be toe welded. Alternative sections to those
specified in the Tables together with modulus calculations confirming
equivalent strength to Table requirements, should be submitted for
approval.

Longitudinal stiffeners may include stringers, engine seatings, and chines,
subject to approval.

On longitudinally framed vessels, there is to be a full transverse ring frame
fitted with spacings not exceeding 1.5m, made up of the transverse floor,
side frame and deck beam requirements. The scantlings of these sections
are to be determined from the relevant Tables with the section moduli
increased in direct proportion to the ring frame spacings.

Particular attention is to be given to the stiffening at the ends of the vessel,
and especially in way of areas which may be subjected to slamming.

Adequate access should be arranged to double bottom areas and in way of
tank boundaries to facilitate inspection and testing.

Section 4.3 - Centre and side girders (bottom construction)

43.1

4.3.2

4.3.3

The centre girder in vessels with a plate keel is to extend over the whole of
the length of the keel, except that in way of the main engine, the side
girders forming the engine seatings may be accepted in lieu of the centre
girder, subject to the approval of the Surveyor, and provided continuity of
strength is maintained. The thickness of vertical plate girders forming
engine seats should be at least that required for the centre girder.

The centre girder and the engine seatings are to overlap by at least one
frame space, and are to be tapered to avoid abrupt changes in structure.

When it is proposed to fit side girders in lieu of a centre girder, e.g. in order
to form a duct for the propeller shaft in vessels with a forward engine room,
the thickness of the side girders is to be at least that of the adjoining floor.
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Where it is proposed that a box keel be fitted, details are to be submitted
for consideration and approval.

Fabricated ballast keels constructed with heavy bars will be specially
considered after submission of section and welding details prior to
construction. See also Figure 4.21.9.

Vessel engine girders are to be extended fore and aft, over two frame
spaces where practicable, and may be tapered down to half the height of
the adjoining floor at ends and welded to the adjoining floor. Transverse
floors between girders may be reduced in height to suit deep sumps etc.,
provided substantial fully welded face bars are fitted.

Section 4.4 - Bottom construction (floors)

44.1

4.4.2

443

444

445

4.4.6

Plate floors in accordance with Table 4.20.4 are to be fitted at every
transverse frame, and weld connected to the side frames and shell.

Where the rise of floor is excessive, the tops of transverse floors may be
maintained parallel to the height of the centre girder, and the side frames
continued at the bottom shell to connect to the floor plates. See
Figure 4.21.6.

® All floors are to be flanged or fitted with a face bar;

(ii) All floors are to be welded in accordance with Part 5 of these
Standards.

The depth of floors at the centreline is to be not less than that specified in
Table 4.20.4. Where there is a rise of floor, the depth of the floors is to be
increased in order that the depth at 25% of the distance between the
centreline and the outboard extremity of the floor, is not less that 75% of
the required depth of floor at the centreline.

Where twin propulsion engines are to be fitted, details of the proposed
engine seating arrangement are to be submitted for consideration and
approval.

In general, engine seatings are to be formed with longitudinal girders, fully
welded to shell plating and transverse floors, and fitted with fully welded
substantial top plates. The cross-sectional area of the top plates and
vertical girders are to be suitable for the maximum power of the propulsion
engine, and are to be approved by the engine Manufacturer/Supplier.

Top plates are to be tapered off at ends, clear of engine and gearbox
holding down bolts over a minimum of one frame space. Abrupt changes in
section are to be avoided by tapering the heavier member.
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Access holes in girders and floors are to have face bars fitted, where the
distance from shell plate is less than 150mm or the access hole is greater
than 300mm x 450mm.

Section 4.5 - Integral tanks

45.1

4.5.2

45.3

45.4

455

4.5.6

4.5.7

For integral tanks in single bottom vessels, other than deep tanks, the
thickness of the tank top plating is to be not less than that required for tank
top plating as shown in Table 4.20.7.

The thickness of other plating forming the boundaries of such tanks should
not be less than that required for the connecting shell plating.

Integral tanks are to be fitted with lightened plate stiffeners which may form
baffles or wash plates at every alternate frame, and are to be of a thickness
not less than that required for adjacent plate floors.

Side frames should be connected to tank tops by brackets as for tank top
plating.

Access manholes are to comply with the requirements shown in Part 9,
Paragraph 9.2.12.

Where the depth of the floor exceeds 1m, vertical stiffeners are to be fitted
to plate floors at a spacing not exceeding 1m.

All tanks to be pressure tested to conform fully to Section 1.5.

Section 4.6 - Stem, stern frame and keels

4.6.1

4.6.2

4.6.3

4.6.4

4.6.5

4.6.6

The stem may be either of the bar or plate type, or a combination of both.

Stern frames are to be fabricated in accordance with scantling Table 4.20.2
and efficiently attached to the hull structure.

Bar and plate stems should be in accordance with the scantlings given in
Table 4.20.1, and horizontal web plates (breast plates) should be fitted to
bar stems at ends of longitudinals, stringers, and bulwark rails.

Sole pieces with an unsupported span of over 1m should have a heavy
centreline web fitted on the top side suitably integrated with the radiused
section where the sole piece meets the stern post.

The keel may be of bar, plate, box type, or of fabricated sections.
The dimensions of bar and plate type keels are to be in accordance with

Table 4.20.1, and should be fitted in association with a centre girder,
conforming to Table 4.20.5 for vessels of single bottom construction.
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Section 4.7 - Bulbous bows and nozzles

4.7.1

4.7.2

4.7.3

Where bulbous bows are to be fitted, adequate provisions are to be made
to ensure access for welding/moulding procedures.

Where bulbous bows are to be utilised as ballast or fresh water tanks, they
are to meet the criteria of Sections 11.7 and 11.10 respectively of these
Standards.

Where a nozzle is to be fitted, details of the hull connection and internal
stiffening are to be submitted for approval. See Section 8.4.

Section 4.8 - Side framing

4.8.1

4.8.2

4.8.3

484

4.8.5

4.8.6

4.8.7

Transverse main frames are to be in accordance with Table 4.20.6.

Deep web frames fitted to carry heavy deck loads in association with deep
beams should have a depth and thickness of at least twice the depth of
ordinary frames. Deep beams are to be fitted with a continuously welded
face bar. Web frames are to be fabricated plate, angle bar or bulb flat.

Deep web frames may also be required in way of other highly stressed
areas, to the approval of the Surveyor.

Frames are to be bracketed to deck beams, inner bottoms and tank tops in
accordance with Figure 4.21.5. Ring frame construction details are to be
submitted to the Surveyor for approval.

Where the Depth ‘h’ (Figure 4.21.5) in relation to side frames is greater
than 2.5m, a longitudinal stringer of equal dimension to that required for
side frames is to be fitted midway between the deck and floor/tank top
connection.

End brackets of deep web frames where connected to longitudinal
bulkheads or coamings, are to be as those required for deck girders.

At the fore and aft ends of the hull where frames are fitted normal to the
centreline, frames may be canted to provide welding access, with suitable
connections to floors and beams.

Section 4.9 - Shell plating

49.1

49.2

49.3

The thickness of shell plating is to be in accordance with Table 4.20.3.

The thickness of the sheerstrake plating is to be increased in accordance
with the Tables in way of areas where excessive wear may occur due to
fishing operations. Alternatively, solid section half round bar or convex may
be fully welded to the shell plating at these positions.

Chine bars, where fitted, are to be solid round, and of diameter as shown in
Table 4.20.15.
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4.9.7
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Where the thickness of the shell is to be increased by the use of an insert,
plates are to have a minimum radius of 50mm, or 10 times the plate
thickness, whichever is the greater.

Rubbing bars, where fitted, should be of solid section and are to be
continuously welded to the shell plating.

Butts in shell plating are to be so arranged as to provide a maximum
distance of 150mm from vertical framing and structural connections.

Upon completion of fabrication, all weld marks from clips, dogs or other
devices utilised in the fabrication of the vessel including weld spatter are to
be removed and repaired where necessary.

Section 4.10 - Deck plating

4.10.1

4.10.2

4.10.3

4.10.4

4.10.5

The thickness of deck plating is to be in accordance with Table 4.20.8.

All openings in deck plating are to be adequately framed and their corners
radiused to a minimum of 50mm, or 10 times the plate thickness, whichever
is the greater. A radius of 25mm may be permitted providing additional
support is fitted, such as coamings, stiffening.

Deck plating in way of masts, machinery, gantries, and deck loads, etc.,
subject to areas of stress, is to be strengthened, to the approval of the
Surveyor.

Plating butts are to be arranged to provide a maximum distance of 150mm
from beam, girder, and bulkhead connections.

Where deck thicknesses are to be increased, deck inserts are to be used
and are to have radius corners with a minimum radius of 50mm, or 10 times
plate thickness, whichever is the greater.

Section 4.11 - Wood deck sheathing

4111

4.11.2

Wood sheathing, where fitted to the steel deck, is to be of an approved
timber and fitted up to flat bar margins in way of all deck fittings and
waterways. The thicknesses of margin bars are to be at least 15% greater
than that required for the deck plating. Margin bars are to be welded with a
continuous sealing run on one side to prevent water ingress under the
sheathing. The fastening of sheathing should not affect integrity or strength
of the deck plating, (e.g. not through-fastened).

All wood deck sheathing is to be installed over a suitable bedding
compound to the Surveyor’s approval.

Section 4.12 - Deck beams
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Deck beams are to be in accordance with Table 4.20.9, fitted and
bracketed to each transverse frame. Brackets and beam knees are to be in
accordance with Figure 4.21.3 or equivalent.

Beams in way of large deck openings (i.e. greater than 0.2B), and heavy
deck equipment, should be increased in depth by not less than twice the
depth of the ordinary beams, as for web frames.

Section 4.13 - Deck girders

4131

4.13.2

4.13.3

4.13.4

4.13.5

Girders are to be in accordance with Table 4.20.11, and end brackets in
accordance with Figure 4.21.4.

Girders are to extend over the full length of the deck, excepting where a
longitudinal bulkhead is fitted at a similar position.

Where deck girders are scalloped for the passage of continuous deck
beams, the depth of the girder is to be twice that of the beam except where
welded collars are fitted over beam/girder penetrations. See Figure 4.21.10.

Tripping brackets from beam to girder are to be fitted in way of pillars, and
at every third frame space clear of pillars. See Figure 4.21.10.

Where a connection between girders of dissimilar metals is made, an
insulating material is to be fitted between the girders and connected with
bolts of compatible material or fitted with insulating ferrules/washers.
Alternatively, the joint may be transitioned using a bi-metallic welding strip
connection.

Section 4.14 - Pillars

4.14.1

4.14.2

4.14.3

4.14.4

4.14.5

4.14.6

When the unsupported span of deck girders exceeds 4m, pillars, in
accordance with Table 4.20.12, are to be fitted.

Where pillars are to be omitted, deep web beams and side frames are to be
fitted in accordance with Table 4.20.10 and associated notes.

In way of the fish hold, the hold pound stanchions may be accepted as
meeting the requirements of pillars, subject to these being of equivalent
section modulus and inertia, and that they are permanently attached to the
hull and deck structures.

Details of pillars fitted in way of areas of local stress and heavy deck
equipment, are to be submitted for consideration.

Pillars may be of tubular or hollow square section.

Pillars are to be fitted with brackets and pads to the approval of the
Surveyor.
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Pillars should be positioned, whenever practicable, at the intersection of
floors and longitudinal structural members at the bottom, and at the
intersection of longitudinal deck girders and beams at the top. Where this
is not practicable, or where positioned over floor or girder manholes,
additional local stiffening is to be fitted to the approval of the Surveyor.

Section 4.15 - Bulkheads

4.15.1

4.15.2

4.15.3

4.15.4

4.15.5

4.15.6

Watertight bulkheads are to be fitted in all vessels as required by Part 3,
Section 3.11.

The thickness, spacing, and section modulus of stiffeners for watertight
bulkheads are shown in Table 4.20.13.

Where a bulkhead forms a fore peak or collision bulkhead, the thickness of
the bulkhead plating is to that of the adjoining shell plate.

Watertight bulkheads in decked vessels are to extend to the lowest
continuous deck above the deepest operational waterline.

Pipe or drain penetrations in the collision or fore peak bulkhead are to be
fitted with a valve or cock on the after side, fitted directly to the bulkhead,
and arranged to be accessible at all times or fitted with an extended
operating spindle to the deck.

Non-watertight bulkheads are to have scantlings as required for watertight
bulkheads.

Section 4.16 - Bulwarks

4.16.1

4.16.2

4.16.3

On decked or partially decked vessels, the perimeter of the exposed deck
is to be fitted with fixed bulwarks, guard rails or wires, or a combination of
these.

The height of the bulwark, guard rail, or wire is to be not less than 1m,
where there is unreasonable interference with efficient operation of the
vessel, this height for fixed bulwarks, rails, and wires, may be reduced, and
the required height of 1m maintained by the use of portable wires and
stanchions. See Section 11.12 and Figure 11.20.1.

Plate bulwarks are to be fitted with a substantial top rail of flat bar, angle,
bulb flat, or other approved section.
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Bulwark stays of flat bar or flanged plate are to be fitted at alternate frames.
Thickness of the stays are to be not less than the bulwark plating. Mild
steel stays should be continuously welded to prevent corrosion. The
connection of the stay to the deck are to be over deck beams, but where
this is not practicable, the stay may be landed to a welded pad on the deck
plating.

Additional bulwark stays are to be fitted in way of gantries or gallows to the
satisfaction of the Surveyor.

Plate thickness of fixed bulwarks is to be determined from Table 4.20.14.

Where tubular guard rails or wires are fitted, the lower course of rails or
wire is to have a clearance of not more than 230mm above the deck, with
remaining courses evenly spaced.

Where fishing operations involve the use of openings in bulwarks (e.g. in
way of stern ramps, etc.), details are to be submitted for approval prior to
fitting.

Section 4.17 - Bilge keels and bow fins

4.17.1

4.17.2

4.17.3

Bilge keels and bow fins are to be of plate, flat bar, or bulb flat, suitably
stiffened, radiused or tapered at ends, and arranged to terminate over an
internal frame or stiffener. Bilge keels should not extend beyond the
projected vertical line of the side plating at waterline level.

The hull plating is to be reinforced in way of the bilge keel or bow fins by a
welded flat bar with a thickness of not less than the adjoining shell plate
thickness and with a minimum width of 12 times thickness. The flat bar is
to be secured to the hull with full continuous fillet weld. Welding of the bilge
keel to the flat bar is to be by light continuous fillet. See Figure 4.21.7.

Bilge keels of an unusual design will be specially considered for approval
prior to fitting.

Section 4.18 - Deckhouses and superstructures

4.18.1

4.18.2

In open decked vessels where a raised poop, engine box or casing is fitted
over an engine space, it may be constructed of GRP, timber, steel, or
aluminium.

On decked vessels where the wheelhouse and deckhouse is constructed of
steel or aluminium, the thickness of the superstructure plating and stiffening
is to be as per the requirements in Tables 4.20.16 to 4.20.20. Alternative
structural designs are to be submitted for approval.
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The joints of aluminium superstructures to steel structures are to be made
by means of continuously welded bi-metallic strip, or by bolting as detailed
in Paragraph 4.1.18.

Where openings to spaces below the main deck are contained within a
superstructure, the superstructure is to be constructed weathertight, unless
such openings are fitted with weathertight closures.

Windows and portlights are to comply with the requirements of Part 3 ‘Hull
Integrity and Arrangement’.

Section 4.19 - Shelter decks

4.19.1

4.19.2

4.19.3

4.19.4

4.19.5

4.19.6

4.19.7

4.19.8

On vessels fitted with steel or aluminium weathertight, non-weathertight,
decks above the main or freeboard deck, the shelter deck plating sides,
and associated stiffeners, are to be determined from Tables 4.20.16 to
4.20.20.

The shelter height is to be sufficient to provide adequate headroom but
must not obscure all round vision from the steering/navigation position.

Full shelters are defined as those structures whose length extends from the
stem to the stern and whose width extends across the breadth of the
vessel, rail to rail.

The joints of aluminium superstructures to steel structures are to be made
by means of continuously welded bi-metallic strip, or by bolting as detailed
in Paragraph 4.1.18.

Where the shelter is to be included in the vessel’s intact stability, it is to be
constructed weathertight (WT) as an enclosed superstructure, fitted with
approved weathertight doors, hatches, and a means of draining the
enclosed deck space. Such drains are to incorporate suitable non-return
arrangements if draining directly overboard.

Non-weathertight (NWT) shelters (which may extend full breadth over part
or the whole of a vessel's length) are to be fitted with freeing ports as
defined in Section 3.10, and may be left open at either end. It is
recommended that closing doors be fitted in way of openings.

Decks and shelter tops in way of masts, derricks, machinery and other
areas of additional deck loading, are to be strengthened with web frames or
deep beams and pillars to the approval of the Surveyor.

Pillars are to be fitted such that the unsupported span of the shelter deck
girder does not exceed 4m. Pillars or equivalent support is to be fitted in
way of other areas subjected to additional loading.
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4.19.9 Rails and stanchions should be fitted to the tops of shelters and in way of
all loading hatches. The top rail is to be 1m above the deck, with the lower
rail not more than 230mm above the deck, and mid rail equally spaced
between upper and lower rail.

4.19.10 Gutting hatches or ports, and offal chutes fitted in weathertight shelter sides
should have a minimum inboard opening height of 1m and fitted with
suitable closing arrangements.

4.19.11 The shelter top is to have a non-slip surface.

4.19.12 In the case of vessels fitted with an enclosed shelter, an additional access
from within to the shelter top should be fitted to facilitate escape in an
emergency.

Section 4.20 - Scantlings tables

Throughout the Tables the letters L, B, and D represent the measurements as shown
in Figures 4.21.1, and 4.21.2.

The scantling numeral is the product obtained by multiplying the length ‘L', by
breadth ‘B’, by depth ‘D’, as shown in the Figure.

In determining scantlings from the Tables in respect of intermediate lengths,
breadths and depths, the scantling applicable is to be that given for the next lower
dimension, unless stated otherwise in the Table notes.

Where these Tables indicate plate thicknesses and scantlings of sections which are
not commercially available, the next higher available thickness or scantling is to
apply. In such cases the increased section modulus may be considered in
determination of main scantlings.

All applicable scantling requirements for a monohull are to be those required for a
catamaran, unless otherwise stated within the notes below scantling tables.

Details of any alternative sections proposed are to be submitted for consideration.
Section 4.21 - Figures and illustrations
lllustrations shown in Figures 4.21.3 through to 4.21.11 are for guidance only.

Alternative proposals to those shown may be accepted to the approval of the
Surveyor.
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Steel
Bar Plate
Length L Keel

M Keel Stem Stem

mm Mm Width Thickness mm

mm mm

5 75x 10 75x 10 250 4.5 4
6 75x12 75x 10 250 5 4
7 90 x 12 75x 12 300 6 4
8 100x 12 90 x 12 300 6 5
9 100 x 15 90 x 15 350 6 5
10 110x 15 90 x 15 350 6 5
11 100 x 20 90 x 20 375 7 6
12 110 x 20 90 x 20 400 7 6
13 110x 25 90 x 25 400 7 6
14 110 x 25 90 x 25 450 7 6
15 110 x 25 110 x 20 450 8 7

Refer to Notes after aluminium table on following page.
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Aluminium
Bar Plate
Length L Keel

m Keel Stem Stem

mm mm Width Thickness mm

mm mm

5 88.9x12.7 | 88.9x127 250 6 5
6 101.6x15.9 | 80x15.9 250 6 5
7 101.6x19.1 | 80x19.1 300 8 5
8 101.6x25.4 | 90x25.4 300 8 6
9 101.6x25.4 | 95x25.4 350 8 6
10 152.4x19.1 | 110x19.1 350 8 6
11 152.4x25.4 | 110x25.4 375 10 8
12 152.4x25.4 | 110x25.4 400 10 8
13 152.4x25.4 | 120x 25.4 400 10 8
14 152.4x25.4 | 120x25.4 450 10 8
15 152.4x25.4 | 130x 25.4 450 10 8

Notes:-

1. Bar keels should be continued to include the fore foot, and the reduction in
scantling from the keel to the stem is to be tapered over a length of not less
than 500mm.

2. Where stems are constructed of a combination of bar and plate, the stem
bar may be continued at a reduced cross-section to the stem-head. The
reduction in section should be tapered as in Note 1 above.

3. The minimum width of plate keels shown in the Table are at amidships and
may be tapered at ends to suit the stem plate or bar, and stern skeg.

4. Details of fabricated ballast and box type keels are to be submitted for

consideration and approval prior to construction.

Catamaran hulls

5.

A minimum factor of 0.70 may be applied to the section modulus
requirement for the keel and stem components (plate requirements are to
be as those stated).

Note: items 1 — 4 inclusive remain applicable for these types of vessels.
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Steel
Stern post Stern bar Sole piece
Length L Mlnlmum Minimum Mlnlmum Minimum Mlnlmum
M sectional : sectional : sectional
thickness thickness
area area area
2 mm 2 mm >
cm cm cm
7 14 15 6 8 12
8 16 18 9 12 19
9 20 20 12 15 25
10 25 25 15 18 31
11 30 30 20 20 37
12 40 35 25 20 43
13 48 40 30 20 45
14 56 40 32 25 56
15 64 50 38 25 65
Aluminium
Stern post Stern bar Sole piece
Length L Mini_mum Minimum Minimum Minimum Minimum
M sectional : sectional . sectional
thickness thickness
area area area
b mm bt mm 2
cm cm cm
7 24 19.1 11 10 21
8 28 25 16 15 33
9 34 25 21 19.1 43
10 43 38.1 26 25 53
11 51 38.1 34 25 63
12 68 44.5 43 25 74
13 82 50.8 51 25 77
14 96 50.8 55 38.1 96
15 109 63.5 65 38.1 111

Refer to Notes on following page.
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Tables for steel and aluminium construction

Table 2: Stern frame (continued)

The scantlings relate to a stern frame supported by plating on both sides.
Where a single plate skeg is fitted, the minimum sectional area and
thickness of the stern post is to be increased by 50%.

The sole piece may be of solid square, rectangular or T section.

The stern frame should be suitably radiused or bracketed where the stern
post meets the sole piece.

The stern tube housing boss is to have a finished thickness of metal around
the bore of at least 30% of the propeller shaft diameter.

For vessels with a length scantling L below 7m, details of the stern
construction are to be submitted for approval.

Solid round sections, where used, are to be of equivalent cross-sectional
area to those shown in the Table.
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Tables for steel and aluminium construction

Table 3: Shell plating

Length L Shell tn:]in:kness
" Steel Aluminium
S 35 5
6 35 5
7 4 5
8 45 6
9 5 5
10 5 5
11 6 8
12 6 8
13 6 8
14 6 8
15 6 8

The plate thickness in the above Table are based on a transverse frame
spacing of 500mm for 0.7L amidships. Where the actual frame spacing
differs, the thickness of the shell plating is to be increased at the rate of
0.5mm per 50mm of increase in the spacing, unless otherwise approved by
the Surveyor.

The transom plating of stern fishing vessels is to be increased by at least
1mm above the Table thicknesses shown, unless coping irons are fitted.

Side plating in way of gantries and gallows is to be locally reinforced to the
Surveyor’s satisfaction.

The minimum thickness requirement for wetdeck plating on catamarans is
to be that as required for the main hull.
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4.20 Tables for steel and aluminium construction

4.20.4 Table 4;: Transverse floors

Steel
Floors
Depth D Minimum depth at centreline and Face bars
m thickness mm
mm
0.75 150 x 4.5 35x4.5
1 160 x 5 35x5
1.25 180x5 40x5
1.5 200 x5 45 x5
1.75 230x5 50x5
2 250x 6 50x 6
2.25 280 x 6 50x 6
2.5 310x7 50x8
2.75 340x 7 65 x 8
3 380x7 75x 8
3.25 400x 8 75x 8
3.5 440x 8 75x 8
3.75 470x 8 80x8
4 500 x 8 80x8

Refer to Notes after aluminium table on following page.
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4.20 Tables for steel and aluminium construction

4.20.4 Table 4: Transverse floors (continued)

Aluminium
Floors
Depth D ["Minimum depth at centreline and Face bars
m thickness mm
mm
0.75 165 x 6 50.8x 6.4
1 185x 6 50.8x6.4
1.25 210x 6 50.8x6.4
1.5 230x 6 63.5x6.4
1.75 265x 6 63.5x6.4
2 275x 8 63.5x9.5
2.25 310x8 63.5x9.5
25 355x 10 63.5x9.5
2.75 375x 10 101.6 x 9.5
3 425 x 10 101.6 x 9.5
3.25 450 x 10 101.6 x 12.7
35 495 x 10 101.6 x 12.7
3.75 535x 10 101.6x 12.7
4 570x 10 101.6 x 12.7
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Tables for steel and aluminium construction

4.20.4 Table 4: Transverse floors (continued)

Notes:-

1.

For depths ‘D’ below 2m, flanged plate floors may be substituted for welded
webs and face bars.

Where the floor spacing exceeds the frame spacing of 500mm, the thickness
of floors is to be increased by not less than 0.5mm per 50mm difference in
spacing.

The depth of floor is to be maintained over as great a distance fore and aft as
is practicable. Where there is a significant reduction in hull depth (e.g. aft
accommodation), ‘D’ may be taken at that position.

The thickness of plate floors in the engine room is to be increased by 1mm
above the Table value, except that where additional structure (such as side
tanks, flats, etc., are fitted) the additional strength provided may be taken into
consideration to avoid this increase.

Where the rise of the floor makes it necessary, the depth of the floors at the
centreline should be increased in order that the depth of floor, 0.25 times the
distance from the centreline to the outboard end of the floor, is not less than
0.75 times the depth at the centreline.

Alternative sections to those shown within the Table may be considered
providing they meet the same section modulus. In such cases the centre
girder is to be adjusted accordingly, details are to be submitted for
consideration.

Catamaran hulls

7.

A minimum factor of 0.70 may be applied to the section modulus
requirements of sections stated (sections are based on having 500mm of
required plate thickness attached). Where spacings exceed 500mm then the
section modulus requirement is to be increased in direct proportion. Spacings
are not to exceed 1.5m.

In addition to item 7 above, where spacings are greater than 500mm then
additional bottom stiffening is to fitted as per the below requirement:-

i.  Longitudinals (max. spacing of 300mm) — The relevant section
moduli stated in Table 4.20.6 is to taken as found (no reducing
factor used) with Length ‘h’ being the span of stiffener, and depth
‘D’ taken as stated.

Note: Requirements 1 through to 6 above remain applicable for these types
of vessels.
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4.20 Tables for steel and aluminium construction

4.20.5 Table 5: Centre girders

Steel
Thickness of girder

Length L Mm Face bar
m WIth PRIE | with bar keel mm
5 4.5 - 50x5
6 4.5 - 50x5
7 5 - 65x5
8 6 - 75x 6
9 6 5 80 x 6
10 7 5 80x6
11 7 6 80x8
12 7 6 90 x 8
13 7 6 100x 8
14 7 6 100 x 8
15 10 7 130x 8

Refer to Notes after aluminium table on following page.
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4.20.5 Table 5: Centre girders (continued)

Aluminium
Thickness of girder
Length L Face bar

m WIth PRIE | with bar keel mm

5 6 - 63.5x6.4
6 6 - 63.5x6.4
7 6 - 76.2x6.4
8 8 - 101.6x 9.5
9 8 6 101.6x 9.5
10 10 6 101.6 x 9.5
11 10 8 101.6 x12.7
12 10 8 101.6 x 12.7
13 10 8 127 x 12.7
14 10 8 127 x 12.7
15 12 10 152.4 x 12.7

Revision 0720
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Tables for steel and aluminium construction

4.20.5 Table 5: Centre girders (continued)

Notes:-

1.

The depth of the centre girder is to be a minimum of the depth required for
the floors at the centreline. See Table 4.20.4.

In the engine room the vertical plates of the engine seats will be accepted as
an alternative to the centre girder provided that the continuity of longitudinal
strength is maintained by an overlap at the ends of the centre girder and the
engine seats. See Paragraph 4.3.2.

The thickness of the centre girder and the cross-sectional area of the face
bars should in no circumstances be less than that of floors. If necessary the
Table values for the centre girders are to be increased to meet this
requirement.

The face bar may be formed of channel where required for drainage
purposes. The dimensions of the channel web is to be a minimum of that
required for the equivalent face bar.

Catamaran hulls

5.

A minimum factor of 0.70 may be applied to the section modulus
requirements of sections stated.

Note: Requirements 1 through to 4 above remain applicable for these types
of vessels.
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4.20

Transverse main frames

4206 Table6

Steel

c
09 Length h in metres
£
m. £
0.75 1 1.25 15 1.75 2 2.25 25 2.75 3
- Angle
50 x5 FB Flat Bar
0.75 R
(4.5) ( Shell thickness )
1Y 4.0 1y
1 50x5FB 60 x5FB
(45) (5)
1Y 4.2 1Y 6.2
- - - 50x40x5
15 60 x5FB 65x5FB 75x 6 FB 70x 8 FB
_ (5) (5) (5) (5)
1Y 4.9 7.1 1Y 9.3 1Y 11.9
40x40x 4 40x40x 4 40x40x6 60x30x5 50 x 50 x 6 60 x 50 x 6
2 60x5FB 65x 6 FB 75x6 FB 75x 8 FB 80x 8 FB 90 x 8 FB
(5) (5) (5) (6) (6) (7)
1Y 5.6 1Y 8.0 1Y 10.6 1Y 13.6 1Y 16.7 1Y 20.2
50 x40 x5 60x30x6 50x50x 8 65 x 50 x 6 75x50x 6 60 x 60 x 8
25 70x8FB 75x 8 FB 90 x 8 FB 100 x 8 FB 100 x 10 FB 100 x 10 FB
. (6) (6) (7) (7) (7) (8)
1Y 11.8 1Y 15.2 1Y 18.7 1Y 22.8 1Y 27.6 1Y 33.2
50 x40 x5 50 x 50 x 6 60 x 50 x 6 60 x 50 x 6 75x50x 6 75x50x 8 70x70x8 75x75x 8
3 70x8FB 80x8FB 90 x 8 FB 100 x 8 FB 100 x 10 FB 110x 10 FB 120x 10 FB 120x 12 FB
(6) (6) (7) (7) (7) (8) (8) (8)
1Y 12.8 1Y 16.7 1Y 20.6 I1Y 25.2 1Y 30.6 1/Y 36.8 IlY 43.8 IlY 51.6
50 x 40 x 6 50 x 50 x 6 65 x 50 x 6 75 x50 x 6 60 x 60 x 8 75x75%x6 80 x 60 x 6 100x50x 8
35 75x 8 FB 90x 8 FB 100 x 8 FB 100 x 10 FB 100 x 10 FB 110x 10 FB 110x 12 FB 120x 12 FB
. (7) (7) (7) (7) (8) (8) (8) (8)
1Y 13.9 1Y 18.1 1Y 22.4 1Y 27.6 1Y 33.4 1Y 40.2 1Y 48.0 1Y 56.4
50 x 40 x 6 50 x50 x 8 65 x 50 x 6 75x50x 6 80 x 60 x 6 80 x 60 X 6 75x75x8 100 x 65 x 7
4 75x8FB 90x 8 FB 100 x 8 FB 100 x 10 FB 110x 10 FB 120x 10 FB 130x 12 FB 130x 12 FB
(7) (7) (8) (8) (8) (8) (8) (8)
1Y 14.8 1Y 19.4 1Y 24.2 1Y 29.8 1Y 36.0 1Y 43.4 IlY 51.1 1Y 60.7
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4.20

Transverse main frames (continued)

4206 Table6

Aluminium

M 2 Length h in metres
£%
M. £
0.75 1 1.25 15 1.75 2 2.25 25 2.75 3
- Angle
63.5x 6.4 FB Flat Bar
0.75 R
(6) ( Shell thickness )
1/Y 6.8 1y
1 63.5x 6.4 FB 76.2x 6.4 FB
(6) (6.4)
1Y 7.2 1Y 10.6
- - - 63.5x38.1x6.4
63.5x 6.4 FB 76.2x 6.4 FB 76.2x9.5FB 76.2x12.7 FB
15 (6.4) (6.4) (6.4) (6.4)
1Y 8.4 1Y 12.1 1Y 15.9 1Y 20.3
- - 63.5x38.1x6.4 | 63.5x50.8x6.4 | 76.2x50.8x6.4 | 76.2x50.8x 6.4
2 76.2x6.4FB 76.2x9.5FB 76.2x9.5FB 76.2x12.7FB 101.6 x9.5FB 88.9x12.7FB
(6.4) (6.4) (6.4) (8.0) (8) (95)
1Y 9.6 1Y 13.6 1Y 18.1 1Y 23.2 1Y 28.4 1Y 34.4
63.5x38.1x6.4 | 76.2x50.8x6.4 | 76.2x50.8x6.4 | 76.2x76.2x6.4 |101.6 x50.8x 6.4 [ 101.6 X 76.2 X 6.4
25 76.2x12.7FB 101.6 x 9.5 FB 101.6 x9.5FB 101.6 x 12.7 FB 101.6 x 159 FB -
(8) (8) (9.5) (9.5) (9.5) (10)
1Y 20.1 1Y 25.9 1Y 31.8 1Y 38.8 1Y 47.0 1Y 56.5
63.5x50.8x6.4 | 76.2x50.8x6.4 | 76.2x76.2x6.4 | 76.2x76.2x6.4 |101.6 x 76.2x6.4 [ 101.6 x 76.2x 6.4 |101.6 x101.6 x 6.4| 88.9 x 88.9 x 9.5
3 76.2x12.7FB 101.6 x 9.5 FB 88.9x12.7FB 101.6 x 12.7 FB 101.6 x 159 FB - - -
(8) (8) (9.5) (9.5) (9.5) (10) (10) (10)
1Y 21.8 1Y 28.4 1Y 35.1 1Y 42.9 1Y 52.1 1Y 62.6 IIY 74.5 1Y 87.8
63.5x50.8x6.4 | 76.2x50.8x6.4 | 76.2x76.2x6.4 | 101.6 x50.8 x6.4|101.6 x 76.2 x 6.4 [101.6 x101.6 x 6.4|101.6 x101.6 x 6.4|101.6 x101.6 x 9.5
76.2x12.7FB 101.6 x 9.5 FB 101.6 x12.7 FB 101.6 x 159 FB - - - -
35 (95) (9.5) (95) (95) (10) (10) (10) (10)
1Y 23.7 1Y 30.8 1Y 38.1 1Y 47.0 IlY 56.8 1Y 68.4 1Y 81.6 1Y 95.9
63.5x50.8x6.4 | 76.2x50.8x6.4 | 76.2x76.2x6.4 | 101.6 x50.8 x6.4|101.6 x 76.2 x 6.4 [101.6 x101.6 x 6.4| 88.9x 88.9x 9.5 [101.6 x101.6 x 9.5
4 76.2x12.7FB 88.9x12.7FB - - - - - -
(95) (95) (10) (10) (10) (10) (10) (10)
1Y 25.2 1/Y 33.0 1Y 41.2 1Y 50.7 1Y 61.2 1Y 73.8 1Y 86.9 I/Y 103.2

Tables for steel and aluminium construction

4.20
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Table 6: Transverse main frames (continued)

Sections stated are those stock sizes produced equivalent to or greater
than the section moduli given.

Section dimensions are in mm and section moduli are in cm3.

The section sizes in the Table may be varied provided the relevant section
modulus is not reduced.

The section moduli are calculated with attached shell plating of thicknesses
given in brackets immediately following the section dimension and a frame
spacing of 500mm. Where the actual spacing is varied, the section
modulus is to be increased or decreased in direct proportion, but in no
circumstances should the frame spacing exceed 650mm.

Length ‘h’ in the Table is vertical depth of the frame measured from the top
of the frame floor or inner bottom to the top of the deck beam at side as
shown in Figure 4.21.2.

Catamaran hulls

6.

A minimum factor of 0.70 may be applied to the section modulus
requirements stated. Where spacings exceed 500mm then the section
modulus requirement is to be increased in direct proportion.

In addition to item 6 above, where spacings are greater than 500mm then
additional side stiffening is to fitted as per the below requirement:-

i.  Longitudinals (max. spacing of 300mm) — A minimum factor of 0.70
may be applied to the required section moduli stated in Table
4.20.6 with length ‘h’ being the span of stiffener, and depth ‘D’
taken as stated.

Note: Requirements 1 through to 3 & 5 above remain applicable for these
types of vessels.
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4.20.7 Table 7: Tank top plating
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Steel
Plating thickness
Length L 0
m SO-A) L at At ends
amidships
mm
mm
8 4.5 4.5
9 5 45
10 5 5
11 5.5 5
12 6 5
13 6 6
14 6 6
15 6 6
Aluminium
Plating thickness
Length L 0
m SO-A) L _at At ends
amidships
mm
mm
8 6 6
9 6 6
10 6 6
11 8 6
12 8 6
13 8 8
14 8 8
15 8 8
Note:-
1. Where vessels carrying bulk fish are likely to be discharged by mechanical

grabs, the tank top plating is to be increased in thickness by 1mm in way of
the main loading/unloading hatch. This requirement may be waived where
the fishroom floor is sheathed with timber or other approved material.
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4.20 Tables for steel and aluminium construction

4.20.8 Table 8: Main deck plating

Steel
Length L Thickness of deck

m Sheathed Unsheathed
mm mm

6 3 35

8 4 45

10 4.5 5

12 5 5

14 5 6

15 5 5

Aluminium
Length L Thickness of deck

m Sheathed Unsheathed
mm mm

6 4 5

8 5 6

10 6 6

12 6 g

14 6 8

15 6 8

Notes:-

Main deck means the lowest continuous weathertight deck.

2. Where the spacing of the deck beams exceeds 500mm, the thickness of
the deck plating is to be increased by 0.5mm per 100mm increase in
spacing.
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4.20 Tables for steel and aluminium construction

4,209 Table9: Deck beams

Steel
Breadth B Beam section
m Flat bar Angle
mm mm
2 50 x 4.5 35x35x 4
Y 4
25 50 x5 | 35x 35X 4.5
Y 4.2
3 65 x 6 | 40 X 40 X 5
Y 8.6
35 75x 6 | 40 X 40 X 6
1Y 10.2
4 80 x 6 | 50 x 40 X 5
Y 12.1
45 80 x 8 | 50 x 40 x 6
Y 14.3
5 90 x 8 | 50 x 50 X 6
Y 17
55 90 x 8 | 65x50 X 5
Y 20.5
6 100 x 8 | 65 x 50 X 6
1Y 24.6
6.5 100 x 10 | 75x50 X 6
Y 29
7 100 x 12 | 75X 60 X 6
1Y 34

Refer to Notes after aluminium table on following page.
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4.20 Tables for steel and aluminium construction

4.20.9 Table 9: Deck beams (continued)

Aluminium
Breadth B Beam section
m Flat bar Angle
mm mm
2 63.5x 6.4 -
Y 6.8
25 63.5x 6.4 | -
Y 7.2
3 76.2x95 | -
VY 14.7
35 76.2x 9.5 | 63.5x 38.1 X 6.4
Y 17.4
4 101.6 X 9.5 | 63.5x 38.1 X 6.4
Y 20.6
45 101.6 x 9.5 | 76.2 X 50.8 X 6.4
1Y 24.4
5 101.6 X 9.5 | 76.2 X 50.8 X 6.4
Y 28.9
55 101.6 x 12.7 | 762X 76.2 X 6.4
Y 34.9
6 101.6 x 12.7 | 76.2 X 76.2 X 6.4
1Y 41.9
6.5 - | 101.6 X 76.2 X 6.4
Y 49.3
7 - | 101.6 x 76.2 X 6.4
IIY 57.8

Refer to Notes on following page.
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Tables for steel and aluminium construction

Table 9: Deck beams (continued)

Deck beams are to be fitted at every frame and should be connected to the
frames by brackets in accordance with Figure 4.21.3.

Deck beams should be fitted in association with longitudinal girders, deep
web beams and, where necessary, pillars (see Tables 4.20.10, 4.20.11 and
4.20.12).

The dimensions of the sections given in the Table may be modified
provided the section modulus is not reduced.

The Table section moduli are based on a beam spacing of 500mm. Where
the spacing is varied the moduli should also be increased in direct
proportion.

Beams supporting heavy deck loads are to be increased in depth by twice
the depth of the ordinary beam.

Where alternative flat bar or fabricated frames are proposed in place of
rolled section, details are to be submitted for approval prior to utilisation in
construction.

Catamaran hulls

7.

Deck beam requirements are those as stated however, the breadth is to be
that of the individual hull, not breadth overall of the vessel. breadth ‘B’ is to
be the span taken from the outboard hull side to a longitudinal primary
stiffener at the inboard hull side e.g. longitudinal wetdeck bulkhead or
girder.

If deck girders are not fitted as per Table 4.20.11 then the individual
breadth of hull is to be doubled for the requirements of the Table e.g. a 1m
breadth hull is to be taken at the 2m requirements of the Table.

Note: Requirements 1 through to 6 above remain applicable for these types
of vessels.

In addition to item 7 above, if the spacings are greater than 500mm, then
additional deck stiffening is to fitted as per the below requirement:-

i.  Longitudinals (max. spacing of 300mm) — The section to be a
minimum section modulus of stiffener stated with the breadth taken
as span of stiffener.
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4.20 Tables for steel and aluminium construction

4.20.10 Table 10: Deep web beams

Steel
Breadth B Deep web beam spacing (m)
m 2 25 3 3.5 4
2 1Y 42 1Y 52 1Y 63 Iy 73 1Y 83
25 1Y 65 1Y 82 1Y 98 1Y 114 1Y 130
3 1Y 94 Iy 117 1Y 141 1Y 164 IlY 188
3.5 1Y 128 1Y 160 1Y 192 1Y 224 IlY 256
4 1Y 167 1Y 209 I/Y 250 1Y 292 1Y 334
4.5 Iy 211 1Y 264 Iy 317 1Y 370 1Y 423
5 I/Y 256 1Y 320 I/Y 384 1Y 448 1Y 512
55 I/Y 315 1Y 394 1Y 473 1Y 552 1Y 631
6 I/Y 389 I/Y 486 I/Y 584 1Y 681 1Y 778
6.5 1Y 473 1Y 591 I/Y 709 1Y 827 1Y 945
7 IlY 576 IlY 720 I/Y 864 I/Y 1008 IlY 1152
Aluminium
Breadth B Deep web beam spacing (m)
m 2 25 3 35 4
2 1Y 57.7 Iy 72.1 I/Y 86.5 IlY 101 IlY 115.4
2.5 1Y 90.1 Iy 112.7 I/Y 135.2 1Y 157.7 I/Y 180.3
3 1Y 129.8 1Y 162.2 1Y 194.7 Iy 227.1 I/Y 259.6
3.5 1Y 176.7 1Y 220.8 1Y 265 1Y 309.2 I/Y 353.3
4 1Y 230.7 1Y 288.4 1Y 346.1 1Y 403.8 1Y 461.5
4.5 1Y 292 I/Y 365 I/Y 438.1 IlY 511.1 I/Y 584.1
5 1Y 353.9 1Y 442.3 1Y 530.8 1Y 619.3 IlY 707.8
55 IIY 435.4 1Y 544.6 I/Y 653.8 IlY 763 I/Y 872.3
6 1Y 537.7 IlY 671.8 1Y 807.3 1Y 941.4 IlY 1075.5
6.5 1Y 653.8 1Y 817 1Y 980.1 IlY 1143.2 1Y 1306.3
7 1Y 796.2 1Y 995.3 1Y 1194.3 IlY 1393.4 IlY 1592.5

Refer to Notes on following page




4.20

4.20.10

Notes:-

Steel and Aluminium Construction
Construction and Outfit Standards Fishing Vessels of less than 15m
Revision 0720

Tables for steel and aluminium construction

Table 10: Deep web beams (continued)

The deep beam web Table provides the section modulus requirements for
transverse beam sections being fitted in lieu of pillars.

The section modulus of deep web side frames in way of deep web beams
are to be at least 4 times that required for ordinary frames.

Web corner connections are to be bracketed in accordance with Figure
4.21.4.

The Table moduli are based on a beam spacing of 500mm.
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4.20.11 Table 11: Deck girders

Steel and Aluminium Construction
Construction and Outfit Standards Fishing Vessels of less than 15m
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Steel
Girder Span
Breadth B m
m
2 2.5 3 35 4
2 1Y 19 1Y 29 1Y 42 1Y 57 1Y 75
3 1Y 28 1Y 43 1Y 63 1Y 85 1Y 111
4 Iy 37 1Y 58 1Y 83 1Y 113 1Y 148
5 1Y 46 1Y 73 1Y 105 1Y 142 IlY 186
6 1Y 56 Iy 87 IlY 125 I/Y 170 1Y 222
7 1Y 65 I/Y 101 1Y 146 1Y 199 1Y 259
Aluminium
Girder Span
Breadth B m
m
2 2.5 3 35 4

2 1Y 26.3 1Y 40 1Y 58 IlY 78.8 1Y 103.7
3 I1Y 38.7 1Y 59.4 1Y 87 1Y 117.5 IlY 153.4
4 I/Y 51.1 1Y 80.2 1Y 114.7 I1Y 156.2 1Y 204.6
5 1Y 63.6 1Y 100.9 1Y 145.1 I/Y 196.3 1Y 257.1
6 1Y 77.4 1Y 120.3 IlY 172.8 1Y 235 1Y 306.9
7 1Y 89.8 1Y 139.6 IlY 201.8 1Y 275 1Y 358

Refer to Notes on following page.
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Tables for steel and aluminium construction

Table 11: Deck girders (continued)

Maximum spacing of girders should not exceed B/3; consideration may be
given to the fitting of additional girders to those required in the Tables, or
surrounding structures providing equal support to that of pillars; in such
cases a reduced section may be permitted.

The unsupported span of girders is not to exceed 4m.

The Table moduli are based on a beam spacing of 500mm. Where the
beam spacing is varied, the section modulus of the girder is to be varied in
direct proportion.

Where the girder web is notched over the deck beams, the depth of the
girder web should be not less than 20mm greater than that of the beams.
Girders fitted in association with flat bar beams are to be welded to the
beams.

Girders are to be fitted with brackets at the transom and bulkheads. The
depth and length of the brackets are to be as shown in Figure 4.21.4.

Moduli for intermediate spans are to be obtained by interpolation.
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4.20.12 Table 12: Pillars

Steel — Solid Round

Tables for steel and aluminium construction
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Factor Length of pillar (m)
N 15 2 25 3 35
3 45 50 60 60 60
S
4 £ 50 50 60 65 65
£
6 o 50 60 60 70 70
(O]
S
8 -g 50 60 65 75 75
10 50 65 60 80 80
Steel — Square Hollow Section
Factor Length of pillar (m)
N 15 2 25 3 35
3 63.5x 6.4 63.5% 6.4 63.5x 6.4 63.5x 6.4 63.5% 6.4
S
4 E 63.5x 6.4 63.5% 6.4 63.5x 6.4 76.2x 6.4 76.2x 6.4
(0]
6 = 63.5x 6.4 63.5x 6.4 63.5 X 6.4 76.2 X 6.4 76.2 X 6.4
C
o
8 § 63.5x6.4 63.5x 6.4 76.2x 6.4 80 x 6.4 80x6.4
n
10 63.5x 6.4 76.2x6.4 76.2x 6.4 90 x 6.4 90 x 6.4
Aluminium — Solid Round
Factor Length of pillar (m)
N 15 2 25 3 35
3 60.4 66.7 82.6 82.6 82.6
4 E 66.7 66.7 82.6 88.9 88.9
£
6 o 66.7 82.6 82.6 95.3 95.3
()
€
8 g 66.7 82.6 88.9 101.6 101.6
10 66.7 88.9 95.3 108 108

Refer to Notes on following page.
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Aluminium — Round Tube

Steel and Aluminium Construction
Construction and Outfit Standards Fishing Vessels of less than 15m
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Factor Length of pillar (m)
N 15 2 25 3 35
3 " 76.2 X 6.4 88.9 x 6.4 1143x6.4 | 1143x6.4 | 1143x6.4
[%]
(]
4 < 88.9x 6.4 88.9 x 6.4 114.3x 6.4 127 x 6.4 127 x 6.4
=
S E
6 § € 88.9x6.4 | 1143x6.4 | 1143x6.4 | 152.4x6.4 | 152.4x6.4
c
©
8 S 88.9x6.4 | 1143x6.4 127 x 6.4 165.1x6.4 | 165.1x6.4
o
10 © 88.9 x 6.4 127 x 6.4 152.4 x 6.4 - -
Notes:-
1. Factor ‘N’ for pillar supporting main deck = 1.4 b
where L = mean length of deck supported by pillar
b = mean breadth of deck supported by pillar
Factor ‘N’ for pillar supporting superstructure deck = 1.07 b
3. Where pillars of built-up or tubular section or aluminium are used, they are

to be of equivalent strength to those shown in the Table.
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Steel
Depth of Thickness Section Stiffener sections meeting
bulkhead of modulus modulus required
at centreline plating of stiffeners Angle Flat Bar
m mm (7Y cm?) mm mm
0.75 35 4 - 50 x 4.5
1 4 4.4 - 50 x5
1.25 45 6.2 - 60 x5
15 5 7.5 - 60 x 6
1.75 5 9.1 40x40x 5 70x 6
2 6 12 45x45x5 70x 8
2.25 6 15 50x40x 6 75x8
25 6 17.7 50 x 50 x 6 75x 10
2.75 6 21.3 65x50x5 80 x 10
3 6.5 26 60 x 60 x 6 90 x 10
3.25 6.5 30.6 75 x50 x 6 100 x 10
35 6.5 35 70x70x 6 100 x 12
3.75 6.5 41 75x75x6 110x 12
4.0 8 48 80x60x8 110x 12

Refer to Notes after aluminium table on following page.
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4.20.13 Table 13: Watertight bulkheads (continued)

Revision 0720

Aluminium
Depth of Thickness Section Stiffener sections meeting
bulkhead of modulus modulus required
at centreline plating of stiffeners Angle Flat Bar
m mm (7Y cm?) mm mm
0.75 5 6.8 - 63.5x 6.4
1 5 7.5 - 63.5x6.4
1.25 6 10.6 - 76.2x6.4
15 6 12.8 445x445x%x6.4 76.2x6.4
1.75 6 15.5 50.8 x50.8 x 6.4 76.2x9.5
2 8 20.4 63.5x38.1x6.4 76.2 x12.7
2.25 8 255 76.2x50.8x6.4 76.2 x12.7
25 8 30.1 76.2x50.8x6.4 101.6 x9.5
2.75 8 36.3 76.2x76.2x6.4 101.6 x 12.7
3 8 44.2 76.2x76.2x6.4 127 x 12.7
3.25 8 52.1 101.6 x 76.2x 6.4 127 x 12.7
35 8 59.5 101.6 x 76.2x 6.4 127 x 12.7
3.75 8 69.7 101.6 x 101.6 x 6.4 152.4 x 12.7
4.0 10 81.6 101.6 x 101.6 x 6.4 152.4 x 12.7
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Tables for steel and aluminium construction

Table 13: Watertight bulkheads (continued)

Watertight bulkheads are to extend from the keel to the lowest continuous
deck/flat above the deepest operational waterline.

The moduli of stiffeners in the Table are based on a stiffener spacing of
500mm. Where the spacing is varied the modulus should be varied in
direct proportion.

The stiffener sections given in the Table may be varied provided the section
moduli are not reduced.

Where the depth of the bulkhead at any stiffener is less than 2.5m, brackets
or other end connections may be omitted, unless connected to deck girders
or longitudinals.

Where longitudinal bulkheads, decks, tank tops, etc. butt to bulkhead
plating, these connections may be taken into consideration when
determining stiffener and plating scantlings.

For details of bracket connections see Figures 4.21.3 and 4.21.4.

Catamaran hulls

7.

A minimum factor of 0.70 may be applied to the section modulus of
stiffeners only, plate thicknesses are to be as those stated.

Note: Requirements 1 through to 6 above remain applicable for these types
of vessels.
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4.20.14 Table 14: Bulwark plating and bulwark stays
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Steel
Thickness of bulwark plating
Length L mm
m
In way of gallows Elsewhere
and transom
5 5 4
6 5 4.5
8 6 5
10 6.5 5
12 7 6
14 7.5 6
15 8 6
Aluminium
Thickness of bulwark plating
Length L mm
m
In way of gallows Elsewhere
and transom

5 6 5
6 6 5
8 8 6
10 8 6
12 9.5 8
14 9.5 8
15 10 8

Refer to Notes on following page.
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4.20 Tables for steel and aluminium construction

4.20.14 Table 14: Bulwark plating and bulwark stays (continued)

Notes:-

1. Where stays consist of a flanged flat plate, the flange width is to be not less
than 50mm, and the plate thickness not less than that of the bulwark plating
locally. Where an alternative thickness is proposed, details are to be
submitted for consideration.

2. Only that section of the bulwark stay which is welded to the deck is to be
used when determining the modulus of the stay.

3. Where length ‘L’ is between those shown in the Table, the thickness is to
be that shown for the nearest length.

4. Where the shell plating is extended to bulwark height, the bulwark

thickness may be that required for the shell plating except in way of
gallows, and subject to the approval of the Surveyor.
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4.20.15 Table 15: Chine bars

Steel
Length L Diameter
m mm
5 15
6 15
8 18
10 22
12 25
14 32
15 35
Aluminium
Length L Diameter
m mm
5 19
6 19
8 22.3
10 28.6
12 31.8
14 41.3
15 44.5
Notes:-
1. When the length ‘L’ falls between those given in the Table, the diameter of
the bars should be to the nearest length.
2. Diameters shown are for solid round section. Proposals for the use of

alternative sections are to be submitted for consideration and approval.
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Steel

Breadth B (Modulus cm?) - Recommended scantling Frame
m Weathertight (WT) Non-weathertight Wheelhouse spr?]irl]ng

3 (5.2) 65x5FB (4.8) 50x5FB (3.2) 50x5FB 500

35 (6.4) 65x5FB (5.2) 65x5FB (3.8) 50x5FB 500

4 (7.4) 65x6FB (5.9) 65x5FB (4.4) 50x5FB 500

4.5 (8.3) 65x6FB (6.6) 65x5FB (4.9) 50x6FB 500

5 (9.2) 75x6FB (7.4) 65x6FB (5.5) 65x5FB 500

5.5 (10.1) 75x 6 FB (8.2) 65x6FB (6) 65x5FB 500

6 (13.2) 75x10FB (10.5) 75x 6 FB (7.9) 65x6FB 500

6.5 (17.5) 75x 10 FB (14) 75x10FB (10.5) 75x6FB 500

7 (21.8) 65 x50 x 6 OA (17.5) 75x 10 FB (13) 75x10FB 500

Aluminium
Breadth B (Modulus cm?) - Recommended scantling S,;r:cr?neg

m Weathertight (WT) Non-weathertight Wheelhouse mm
35 (10.9) 75x6.4FB (8.7) 63x6.4FB (6.6) 63x6.4FB 500
4 (12.5) 75X 6.4FB (10) 75x6.4FB (7.5) 63x6.4FB 500
45 (14) 75x9.5FB (11.2) 75x6.4 FB (8.4) 63x6.4FB 500
5 (15.6) 76.2x 9.5 FB (12.5) 76.2 x 6.4 FB (9.4) 63x6.4FB 500
5.5 (20.6) 63.5x38x6 OA | (13.8)76.2x9.5FB (10.3) 76.2x6.4 FB 500
6 (22.4 63.5x50x6 OA | (20.6) 63.5x 38 x6 OA (13.4) 76.2x 6.4 FB 500
6.5 (29.6) 76.2 x 50.8 x 6.4 | (23.7) 63.5x50.8 x 6.4 | (20.6) 63.5x 38.1 X 6.4 500
7 (37)76.2x76.2x6.4 | (29.6) 63.5x50.8x 6.4 | (22.2) 63.5x 50.8 X 6.4 500

Refer to Notes on following page.
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Table 16: Shelter deck beams (continued)

The moduli shown are based on girders spaced B/3 apart. If the
unsupported span of beams is greater, the following correction is to be

lied:-
apple Table modulusx 5%

New modulus = (B/3 Y o

Where B = Breadth of vessel; S = unsupported span of beam.

Where frame spacing is greater than that shown, the moduli is to be
increased by 10% for each 50mm increase in spacing.

Alternative sections giving equal moduli may be used.

B/3 or S, unsupported span of beam, should not be less than 1.83m.

Wheelhouses and island deckhouses may take breadth ‘B’ as the actual
breadth of the structure.
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4.20.17 Table 17: Shelter deck side plating and stiffeners

Side stiffeners

Depth Steel Aluminium
D Modulus Section Modulus Section
15 (6.3) 65 x5 FB (10.7) 75x6.4 FB
65 x 38 x 6.4 OA
2 (8.4) 65 x 6 FB (14.2)
76.2x9.5FB
65 x 38 x 6.4 OA
25 (10.5) 75 x 6 FB (17.8)
76.2x9.5FB
65 x 65 x 6.4 OA
3 (12.6) 75x10 FB (21.4)
76.2x12.7 FB
65 x 38 x 6 OA 65 x 65 x 6.4 OA
35 14.7) (25)
75x10 FB 101.6 x 9.5 FB
65 x 38 x 6 OA 65 x 65 x 6.4 OA
4 (16.8) (28.5)
75x10 FB 101.6 x 9.5 FB

Shelter side plating

Length Weathertight Non-weathertight Wheelhouse
L Steel | Aluminium | Steel Aluminium Steel | Aluminium
10m and below 4 5 4 5 4 5
Over 10m 5 6 5 6 4 5

Notes:-

1. Sizes are based on frame spacing of 500mm. Where the spacing is
greater, the plating thickness is to be increased at the rate of 0.5mm per
50mm spacing difference.

2. Alternative sections giving equal moduli may be fitted. The next greater

standard aluminium section is to be utilised when stated sections are not

available.
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4.20 Tables for steel and aluminium construction

4.20.18 Table 18: Shelter deck plating

Length Weathertight Non-weathertight Wheelhouse
L Steel Aluminium Steel Aluminium Steel Aluminium
10m and below 4 5 4 5 4 5
Over 10m 5 6 5 6 5 5
Note:-
1. Sizes are based on frame spacing of 500mm. Where the spacing is

greater, the plating thickness is to be increased at the rate of 0.5mm per
50mm spacing difference.
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4.20.19 Table 19: Shelter deck girders

Steel
Weathertight
Distance between supports (m
Girder PP (m)
spacing 2 25 3 3.5 4
m
Modulus (cm?) - recommended section (angle)
15 43 67 96
(43) (67) (%6) (132) (172.4)
100x50x 6 100 x 100 x 6 150 x 75 x 10
2 57 89 129
®7) (89) (129) (175) (229.9)
100x 75x 6 100 x 100 x 6 150 x 75 x 10
Non-weathertight
15 25.8 40.2 57.6
( ) ( ) ( ) (79.2) (103.2)
65 x50 x 6 100x50x 6 100x 75x 6
2 34.2 53.4 77.4
( ) ( ) ( ) (105) (137.6)
100x50x 6 100x 75x 6 100 x 100 x 6
Wheelhouse
15 19.3 30.1 43.3
( ) ( ) ( ) (59) (77.1)
65x50x6 75x50x 6 100x50x 6
2 25.7 40.1 57.8
( ) ( ) ( ) (78.6) (102.8)
65 x50 x 6 100x50x 6 100x 75x 6
Aluminium
Weathertight
1.5 73 114 163
(73) (114) (163) (224) (292.6)
100 x 100 x 6.5 150x 75x 9.5 200x 75x 9.5
2 97 151 219
©7) (151) (219) (298) (390.2)
150x 75x 9.5 150x 75x 9.5 200x 100 x 9.5
Non-weathertight
1.5 43.9 68.4 98
( ) ( ) (%8) (134.7) (175.7)
100x 50 x 6.4 100 x 100 x 6.4 150x 75x 9.5
2 (58.2) (90.5) (131.6)
(178.5) (234.2)
100x 75x 6.4 150x75x9.4 150x 75x 9.5
Wheelhouse
1.5 25.7 40.1 57.7
( ) ( ) ( ) (78.6) (202.7)
65 x50 x 6.4 100x50x 6.4 100x 75x 6.4
2 34.2 53.5 77
( ) ( ) (77) (104.7) (137)
75 x50 x 6.4 100x 75x 6.4 100 x 100 x 6.4
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Table 19: Shelter deck girders (continued)

Maximum spacing of girders is not to exceed B/3.

The fitting of a single centreline girder may be considered in vessels where
‘B’ is less than 4m.

The unsupported span of girders is not to exceed 4m.
Pillars supporting girders are to comply with Table 4.20.12.

Where the girder web is cut over deck beams, the depth of the web is not to
be less than 25mm greater than the beam web.

Ends of girders are to be bracketed to the satisfaction of the Surveyor.

Scantlings for aluminium sections shown may be substituted by the next
greater standard section.

Moduli for intermediate spans are to be obtained by interpolation.
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4.20.20 Table 20: Shelter deck deep web beams

Steel
Weathertight — Modulus (cm3)
uﬁgii)dptgrgd Deep web beam spacing (m)
She'gf“k 2 25 3 35 4
2 1Y 42 1Y 52 1Y 63 1Y 73 1Y 83
25 I/Y 65 1Y 82 1Y 98 Iy 114 I/Y 130
3 1Y 94 Iy 117 1Y 141 1Y 164 I/Y 188
3.5 I/Y 128 I/Y 160 1Y 192 1Y 224 I/Y 256
4 1Y 167 I/Y 209 I/Y 250 1Y 292 I/Y 334
4.5 Iy 211 1Y 264 Iy 317 1Y 370 1Y 423
5 1Y 256 1Y 320 I/Y 384 1Y 448 I/Y 512
55 1Y 315 1Y 394 1Y 473 1Y 552 1Y 631
6 1Y 389 I/Y 486 I/Y 584 1Y 681 IY 778
6.5 1Y 473 I/Y 591 1Y 709 1Y 827 I/Y 945
7 IlY 576 1Y 720 I/Y 864 I/Y 1008 1Y 1152
Aluminium
Weathertight — Modulus (cm3)
uﬁgi{:)dptgr?efd Deep web beam spacing (m)
shelterdeck
(m) 2 25 3 3.5 4
2 1Y 57.7 Iy 72.1 1Y 86.5 I/Y 101 IlY 115.4
25 1Y 90.1 Iy 112.7 IlY 135.2 IlY 157.7 1Y 180.3
3 1Y 129.8 1Y 162.2 1Y 194.7 IlY 227.1 IlY 259.6
3.5 1Y 176.7 1Y 220.8 I/Y 265 1Y 309.2 1Y 353.3
4 1Y 230.7 I/Y 288.4 1Y 346.1 1Y 403.8 IlY 461.5
4.5 1Y 292 1Y 365 IlY 438.1 IlY 511.1 1Y 584.1
5 1Y 353.9 1Y 442.3 1Y 530.8 1Y 619.3 IlY 707.8
55 IlY 435.4 I/Y 544.6 1Y 653.8 1Y 763 IlY 872.3
6 1Y 537.7 I'Y 671.8 1Y 807.3 IlY 941.4 IlY 1075.5
6.5 1Y 653.8 1Y 817 1Y 980.1 IlY 1143.2 1Y 1306.3
7 1Y 796.2 1Y 995.3 IlY 1194.3 IlY 1393.4 IlY 1592.5
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4.20.20 Table 20: Shelter deck deep web beams (continued)

Steel
Non-weathertight — Modulus (cm?3)
ulr?;i?)dptcr)]r?gd Deep web beam spacing (m)
shelterdeck 2 25 3 35 4
(m)
2 1Y 33 1Y 41 1Y 50 1Y 58 1Y 67
25 1Y 52 1Y 65 1Y 78 1Y 91 1Y 104
3 1Y 75 1Y 94 1Y 113 1Y 131 1Y 150
3.5 1Y 102 I/Y 128 1Y 153 1Y 179 1Y 204
4 I/Y 133 Iy 167 1Y 200 1Y 234 1Y 267
4.5 I/Y 169 Iy 211 1Y 254 I/Y 296 I/Y 338
5 I/Y 208 1Y 261 1Y 313 I/Y 365 1Y 417
55 1Y 252 I/Y 316 1Y 379 1Y 442 I/Y 505
6 I/Y 300 I/Y 376 1Y 451 I/Y 526 I/Y 601
6.5 I/Y 353 1Y 441 1Y 529 1Y 617 I/Y 705
7 1Y 409 I/Y 511 1Y 613 1Y 716 I/Y 818
Aluminium
Non-weathertight — Modulus (cm?)
uﬁgie;‘)dptgr?gd Deep web beam spacing (m)
She'g)dec" 2 25 3 35 4
2 1Y 45.6 I/Y 56.7 1Y 69.1 I/Y 80.2 IlY 92.6
25 Iy 71.9 I/Y 89.9 IlY 107.8 IlY 125.8 IlY 143.8
3 1Y 103.7 1Y 129.9 I/Y 156.2 Iy 181.1 IlY 207.4
3.5 1Y 141.0 1Y 176.9 1Y 211.5 1Y 247.4 1Y 282.0
4 1Y 183.9 1Y 230.9 1Y 276.5 1Y 323.5 1Y 369.1
4.5 1Y 233.6 1Y 291.7 Iy 351.1 I/Y 409.2 1Y 467.2
5 1Y 287.5 1Y 360.8 1Y 432.7 I/Y 504.6 IlY 576.4
55 1Y 348.4 1Y 436.8 1Y 523.9 1Y 611.0 1Y 698.1
6 1Y 414.7 1Y 519.8 1Y 623.4 Iy 727.1 1Y 830.8
6.5 I/Y 488.0 1Y 609.6 1Y 731.3 1Y 852.9 1Y 974.6
7 1Y 565.4 1Y 706.4 I/Y 847.4 I/Y 989.8 I/Y 1130.8

Refer to Notes on following page
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Tables for steel and aluminium construction

Table 20: Shelter deck deep web beams (continued)

The deep beam web Table provides the section modulus requirements for
transverse beam sections being fitted in lieu of pillars.

The section modulus of deep web side frames in way of deep web beams
are to be at least 4 times that required for ordinary frames.

Web corner connections are to be bracketed in accordance with Figure
4.21.4.

The Table moduli are based on a beam spacing of 500mm.

Moduli for intermediate spans are to be obtained by interpolation.
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4.21 Figures & illustrations

4.21.1 Scantling numeral dimensions — steel and aluminium vessels

L x B x D = Scantling numeral

Length overall
N (LOA)

'éi _ _ Deck at side

I
- Moulded depth D OrB

)

Scantling length L

7Waterfine

5D
Moulded base line l
L J
—t Amidships
' (LOA/2)

Flush decked Well and open type
vessel vessel

o

PLATE KEEL BAR KEEL

Length overall measured in a straight line from the fore side of stem at top to after side of
stern / transom or fore side of the bulbous bow to after side of stern / transom if that be
greater.

Scantling length ‘L’ measured in a straight line parallel to an assumed waterline at 0.85 x
moulded depth, above top of keel amidships.

Breadth ‘B’ measured to outside of plating at the greatest breadth of the vessel, but
excluding fenders or rub rails.

Depth ‘D’ measured amidships from top of plate keel or the line of intersection of the
inside of the shell plating at keel to top of deck beam at side. See Figure 4.12.2, Fig. 1a.
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4.21 Figures and illustrations

4.21.2 Scantling numeral dimensions — steel and aluminium vessels

Top of

/ deck beam

h |

For frame
Top of floor
G
Ay
Plate T ﬁ
centre ;
keelson D or ¢ Dor
0.85D | 0.85D
Fd |
| |
PLATE KEEL
Fig.1a
BAR KEEL

Length =h
Depth =D
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4.21.3 Beam knees and longitudinal brackets
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— 1]
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Where beam and frame scantlings are greater than required by the associated
tables, the beam knee may be omitted where the beam is directly connected
to the frame to the approval of the surveyor.

The thickness of unflanged brackets should not be less than the table thickness
of the stiffener.

Where the bracket length / thickness ratio exceeds 32 the bracket is to be flanged.
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4.21.4 Longitudinal girder brackets

4 xD or
1 frame space

25D

Thickness of bracket
to be not less than the
thickness of the girder
o vertical web.

l
(e

Stiffener

4 x D or 1 frame space
2xD

. M ~ /
2 : D  Girder
\ ! e

N

25D

\\\ ARBRY

Thickness of bracket
to be not less than the
thickness of the girder
vertical web.

Transverse deck beams in way of bracket ends are to be
collared where passing through the deck girder.
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4215 Side frame bottom brackets

Frame

Tank top may be
slotted over frame

|

D

\\\ l Tank top /
— ) inner bottom /

I 7 floor
Floor plate
B

1. Dis to be not less than 0.1 x the unsupported span of the side frame.

Notes:

2. Bis to be not less than 1.5 x the depth of the side frame.
3. The thickness of the bracket is to be not less than that of the floors locally.

4. All brackets are to be flanged or fitted with a welded face bar. Minimum width of
flange is to be 50 millimetres.

Floor top bar

N
4

Z /, 4
ey

Floor plate

L=3xh

FRAME TO FLOOR LAP CONNECTION
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4.21.6 Bottom construction

Alternative ¢_

~ frame bracket |

_'_\ Tank top plating Plate centre girder |
L\\",( Frame

\ . Alternative side girder \

\

W\ :
\ — T/ .

Airslots 1 / pjate floors ~Air slots

Lightening
hole

Bar keel

Bottom shell plating

TYPICAL BOTTOM INTEGRAL TANK CONSTRUCTION

Frame
0.1 Ex- h
of
side _"Tfme o Centre girder
— =
Height per
tables
4.20.5
Bottom shell
Ny

TYPICAL SINGLE BOTTOM CONSTRUCTION

For integral tanks see Section 4.5
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4.21.7 Bilge keel details

Fully coﬁtinuods
weld all round

Butt weld on shell to
be ground flush prior
to fitting ground bar

Light continuous
fillet weld

Ground bar

B: Detail showing alternative
arrangement in way of shell
butt bounding a tank where
bilge keel is fitted prior to
testing tank.

Notes:

1. Butts in ground bar and bilge keel should be well staggered from shell butts and
from each other.

2. The arrangement shown above involving the grinding flat of shell plating butt
welds before fitting the ground bar for the bilge keel, should not be used in way
of fuel and other tanks unless the tanks have been pressure-tested after grinding
the shell butt weld and before fitting the bilge keel.

Ground bar

Shell plating

See Section 4.17
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4.21.8 Longitudinal shell plate stringer position

Il
/>L= \:L |
Deck Girder
£
Yo}
AN

Frame ——=

Longitudinal/r

Stringer

1.25m %>|‘1
2.5m

Plate Floor

See Section 4.8
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4.21.9 Typical keel arrangement

/-\/_/—\J\/"

Floor plate ~Centre girder

plate

Shell plate

BAR KEEL

S T

—_— ———  —

Floor plate Centre girder

plate

PLATE KEEL

Shell plate -

Centre
girder
plate

Shell plate

Shell plate

BOX KEEL

T T T

Floor plate Centre girder plate

AN

Shell plate

> \ // /\\
4 ,\,\&\ 7 Heavy duty
NNBALLASTNN | hull strake

W ///\// FABRICATED

BALLAST KEEL

Continuous
penetration welds

See Section 4.6 & Table 4.20.1
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4.21.10 Deck girder arrangements

Deck Plating
b — -
77777 77777 7rrrrrr 77777 7777 rrrrrrrirzizy 7777 7777
/ Deck Beam
Tripping Bracket
Deck Girder Notched 4 / each 3rd Beam
over Beams Y
.
Deck Plating
L -
JIUITTTTIT r7rrirrirre I[IIII\ 77rrrrzz’zy Trrrrrrrrr rrrrrrryr 777
16 - —— — — _ ; Deck Beam
i
« TIT7TTTT 777777,
Longitudinal / \Tripping Bracket
Deck Girder

See Sections 4.12, 4.13 & Tables 4.20.9, 4.20.11
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4.21.11 Chine bar

Shell Plate

Floor Plate
Shell Plate to be on
Centre Line of Round Bar

Fully Welded
Connections

Shell Plate

Shell Plate

Floor Plate
Solid Convex Bar

Fully Welded Shell Plate
Chine Connection

Shell Plate

See Table 4.20.15



