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we looked at the various types of steel products which are
shipped around the world, types of damage which might
be sustained by them, and the preparation for, and loading
of, those various products. Here, we will deal with the

following topics:

* Tanktop strength and steel cargo stowages

+ Stowage and securing of steel slabs and the
California Block Stow

* Large-diameter pipes stowed on deck
+ Care of the cargo during the voyage

+ Out-turn and follow-up inspections

Section 6
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Tanktop Strength and Steel
Cargo Stowages

As mentioned before, during the preparations for loading,
calculations should be carried out to assess the likely
tanktop loading and to allow pre-stowage plans to be
prepared, and so that the usual strength and stability
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Photo 1 - Coils of cold reduced steel sheet in stowage two
tiers high and on four lines of dunnage.
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calculations can be completed. Those tanktop loading
assessments will normally be carried out on the basis of the
maximum permissible loading of the tanktop as assigned
by the Classification Society and/or with reference to the

vessel's Cargo Securing Manual.

Bulk carriers carry a high proportion of the steel cargoes
these days, and one reason for this is that their double-
bottom structures are strong and substantial in order that
a fairly high maximum permissible tanktop loading is
assigned, and also, for many bulk carriers, so that heavy
bulk cargoes may be carried in alternate holds with the
vessel loaded to her marks. However, no matter what type
of cargo is loaded in a cargo hold, and no matter what area
of the tanktop is occupied by that cargo, the loading rate
of the cargo - measured in tonnes/m’- must never exceed
the maximum permissible loading rate as assigned by the
Classification Society. Bearing this in mind, in order that
the tanktop plating is not overloaded, care must always be
taken with the loading of steel products to ensure that the
cargo is evenly distributed and that a sufficient quantity
of timber dunnage of adequate quality is laid out on the
tanktop plating and on hopper tank plating to ensure
that the weight of the cargo loaded is sufficiently spread
out. When the cargo comprises steel plates, bundles of
structural steel, pipes, or a combination of products, the
assessments are relatively easy because the stowage will
be spread over a large area of the tanktop and therefore
the spacing between lines of timber dunnage can be easily
calculated. It is, of course, important that lines of dunnage
are placed over the transverse floors and other strength
members of the double-bottom structure, as well as in a
number of athwartships lines, as necessary, for the weight
and type of products being loaded.

However, when coils of steel sheet are to be carried,
the calculations involved are not straightforward, and a
number of calculation methods have been developed and

may be used.

Bulk carriers generally have relatively strong tanktop
structures, and the maximum permissible tanktop loading
might be anything from 15 tonnes/m” up to 25 tonnes/m”’,
or even higher for those designed for iron ore and other

heavy cargoes. The tanktop strength is calculated for, and
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applies to, uniformly-distributed loads. When a coil is
placed on the tanktop plating - for example, during loading
- the part of the tanktop plating taking the weight of the
coil will be overloaded beyond its designated maximum
permissible loading. If we were to take the example of
a coil of weight 25 tonnes and width 1.5m, and assume
the contact area - between the bottom of the coil and the
tanktop plating - is about 0.2m across, the total contact
area would be about 0.3m’, and the loading rate on that
small area of tanktop plating would be about 83 tonnes/
m’. That loading rate is far in excess of the maximum
permissible loading of any bulk carrier. Although the
point-loading is excessive, structural damage will not be
suffered in way of that single coil because the weight of
the coil will be transferred via the tanktop plating, the
longitudinal stiffeners and the floors outward and down

into the double-bottom structure.

When the coil is placed into stowage, it will be positioned
with its axis in the fore-and-aft line of the vessel and on
athwartships lines of timber dunnage - usually three lines
- with other coils to form athwarthships rows of a single
tier, or two or more tiers, as required. There are a number
of methods which are used to calculate the number of
tiers of coils of steel sheet which may be safely stowed
upon the tanktop and carried to destination without over-
stressing the double-bottom structures. Those methods
range from a basic assessment using only the weight of
the coils involved, through calculations which also use
the dimensions of the coils and the tanktop strength, to
complicated calculations which also take account of the
amount of dunnage used and details of the double-bottom

structures.

The simplest rule is to ensure that the weight exerted upon
the tanktop in way of each of the bottom-tier coils does
not exceed 30 tonnes. Thus, coils of up to 10 tonnes may
be stowed 3-high, coils of more than 10 tonnes and up to
15 tonnes may be stowed 2-high, but coils of more than 15
tonnes should be stowed only 1-high. This method may
be used if the tanktop strength of the cargo compartment is
not known or if it is considered to be fairly low.

If the maximum permissible loading rate of the tanktop
plating is known, a rule-of-thumb may be used which

requires that the weight on the tanktop in way of bottom-
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tier coils does not exceed three times the maximum
permissible load of the tanktop plating. Thus, if the
maximum permissible loading rate is, for example, 18
tonnes/m’, 25 tonne coils could be stowed two tiers high
and 15 tonne coils could be stowed three tiers high, and,
if a range of weights of coils is to be carried, they may be
stowed in two or three tiers so long as the maximum base

coil load is no more than 54 tonnes.

The above two methods do not take into account the
When

shipments of cargo are being arranged, the dimensions of

dimensions of the coils, only their weight.

the coils, as well as their weights, will be known. Also, the
dimensions of the tanktop in each hold and the maximum
permissible loading rate for each will be known. Those
various dimensions, weights and the loading rate can
be used to estimate the number of coils which may be
stowed in a particular cargo compartment for use in the
preparation of a pre-stowage plan. Coils are stowed in
athwartships rows with their axes fore-and-aft and, on the
basis of the dimensions of the coils and the dimensions of
the tanktop, the number of coils in each athwartships row
and the number of athwartships rows throughout the length
of each hold can be estimated, and, from that information,
the probable number of coils in a single tier over the full
tanktop area can be established. Then, using the maximum
permissible loading rate for the tanktop plating and the
weight of the coils to be loaded, the number of tiers or part
tiers of coils of the weights to be loaded, or a combination
of weights, can be assessed. When using this method,
the area of the tanktop occupied by each lower-tier coil,
or the area occupied by each athwartships row of coils, is
used, plus half the area of the tanktop which is left vacant
between adjacent rows - usually about 0.3m to either side
of a row. Also when using this method - often known as
the "Shadow Area Method"- a safety factor allowance, as
a proportion of the maximum permissible loading rate,
should always be used in calculations. That allowance
will take into account any possible adverse effects in the
tanktop structure and any inadvertent loading beyond that
limit due to incorrect positioning of coils. An allowance of
15% should be used such that, if the maximum permissible
load is 18 tonnes/m’, the maximum actual calculated
shadow area loading produced by the coils should not

exceed about 15 tonnes.
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The above method, and similar methods, are used by
loading superintendents employed by owners and by
charterers, and the methods have been found to be
acceptable to all parties concerned with the satisfactory
stowage of coils. Also, it has been found that cargoes have
been successfully carried with no damage being sustained
by the tanktop plating or internal structures of the vessel,
or by the coils themselves during ordinary voyages, and
even when severely adverse weather conditions have been

encountered by the carrying vessel.

The final method was developed by Classification
Societies and is based on the thickness of the tanktop
The

assessment takes into account the structures of the double-

plating required for a particular stowage of coils.

bottom, the weight and dimension of the coils involved,
and the number of athwartships lines of timber dunnage
laid on the tanktop plating. Using this method, a table can
be produced to give, for a range of coil weights, a range
of coil widths and a range of numbers of lines of dunnage,
whether or not coils can be stowed 1-high, 2-high, or more.
The results of such calculations produce coil loading rates
and tier heights which are much less than the results of

calculations using the Shadow Area Method, given above.

The vessel's Cargo Securing Manual will give guidance
upon the stowage of various types of cargo and might
also include information, possibly set out as a table, with
regard to coil stowages in each cargo compartment. That
arrangement will have been determined by calculations
carried out by the naval architects during the design
stage before building of the vessel. When planning the
stowage of coils, the requirements of such a table should
be complied with. If, however, the coils to be loaded
are of different weights and sizes, calculations should be
completed such that the arrangement of the coils to be
loaded matches, so far as possible, the arrangements given
in the table, or such that the loading on the tanktop plating
is equal to, or less than, that which would be produced
by the loading in accordance with the table. If the coils
to be loaded are heavier than those used in the guidance
in the Cargo Securing Manual, or if it is required that the
coils be stowed in a greater number of tiers, the number
of lines of timber dunnage may be increased in order that

the requirements are not exceeded. If appropriate, the
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Two(2) tiers of i6.5 toms hot coil to be loaded on the dunnage in every
cargo hold and design condition to be as follows.

Coil dia

Coil width

Space between coil ends
Dunnage

+
-

1500 mmd

1500 mm

0 mm

3 raw for each coil
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Figure 1 - Guidance given in the Cargo Securing Manual of a bulk carrier. This recommendation is of very limited use and the

master would need assistance.
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master should obtain advice and guidance from a Club

correspondent or local surveyor/expert.

= Questions:

* What information is given in the Cargo Securing
Manual with regard to tanktop strength and the
stowage of coils?

* Is the information of any practical use?

* Is a loading superintendent in attendance during
the loading of coils to assist the master?

In conjunction with any stowage pre-planning, there are
a number of factors which must be borne in mind with
regard to the carriage of coils of steel sheet. The four main
factors which affect the carriage are:

a) Coils are heavy and dense items of cargo.

b) Because of their shape, they place large point-
loadings upon the tanktop plating.

c) Because of their characteristics, the centre of
gravity of a stowage is low down in the cargo
compartment.

d) When a vessel carries only stowages of coils, the
GM s likely to be large, giving a short rolling period.

Ideally, under any circumstances, the rolling period of a
vessel should not be too long, but also should not be too

short. For most general cargo and container vessels, and
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for bulk carriers, a rolling period of 17 seconds or more
is considered to be long, indicative of a small GM and
a tender condition, whereas a roll period of around 10
seconds or less is considered to be short, and the vessel
would be stiff with a large GM. The ideal is a period of
around 13 seconds, or a little longer, which, for a bulk
carrier of beam around 30m, would correspond with a
GM of about 2.3m, or a little less.

very large GM and a very short rolling period, items of

When a vessel has a

cargo might shift, stowages as a whole might collapse, and
damage to the cargo and to the ship's structures in way
might result from the large forces produced by the high
accelerations resulting from the rolling, and indeed from
pitching. Additionally, because of those high forces and
accelerations, damage might be sustained by machinery
in the engine room, fittings within the accommodation or,
higher up, in the wheelhouse or on the signal mast. Many
vessels have suffered damage to radar equipment as a

result of heavy and violent rolling.

As discussed above, when planning a voyage with a cargo
of coils, the recommendations set out in the vessel's Cargo
Securing Manual should be followed, together with any
Those

recommendations will be dependent upon the maximum

additional Classification Society requirements.

permissible loading of the tanktop plating and upon the
strength of structures in the double-bottom tanks, below.

When a vessel is chartered for the carriage of steel
products, particularly when those products are to be coils
of steel sheet, the charterers should be fully aware of
the characteristics of the cargo compartments, including
the maximum permissible loading in each hold and
any requirements with regard to coil loadings. It is
recommended that the following points should be borne in

mind:

* The vessel will have been assigned maximum
permissible loadings for each tanktop; those should
be given in the charter party description of the vessel
together with tanktop dimensions. In the case of
a bulk carrier which was designed for the carriage
of heavy cargoes in alternate holds, two sets of
maximum permissible loading rates might have
been assigned; both sets of loading rate should be
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given in the charter party description.

* If the Cargo Securing Manual, or any other ship's
documents, give a list or a table of weight and
stowage height ratios for coil loadings, or any other
requirements, and if the owner/master intends to
use and comply with that information, it should be
given in the charter party, together with any other
requirements with regard to coil loadings to be used
during the voyage.

The information should be exchanged and discussed before
the charter party is signed in order to avoid any confusion
at a later stage, with the possibility of cargo being shut out
and the consequences thereof. As in all cases, if there is
any doubt, the advice of the Club representative, or that of

an expert, can always be obtained.

= Question:

What information is normally given in a voyage
charter party when steel products are to be carried
with regard to the stowage of coils?

Section 7

Stowage and Securing of Steel Slabs
and the California Block Stow

Slabs are semi-finished blocks of steel often around
250mm thick, and of width 1.5m or more, and weighing
from around 5 tonnes up to 20 tonnes, or more. Slabs
should be stowed aligned mostly fore-and-aft and winged
out to port and to starboard with adequate timber dunnage.

Dunnage should be placed on the tanktop plating in
athwartships lines, with lines of dunnage over the
transverse floors and at intermediate positions as
appropriate. Additional dunnage should be placed against
the end bulkheads and against the ship's side structures,
and on the lower hopper plating of bulk carriers. The
slabs should be stowed in tiers which extend outboard
to the side structures to port and to starboard and with
dunnage between each tier. In a bulk carrier with hopper
tanks, outboard slabs should be stowed with their long axis

athwartships, if possible, and those outboard slabs should
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be stepped progressively outboard and stowed hard against
adequate timber dunnage placed on the sloping hopper
plating. At appropriate tier levels within the stowage,
slabs should be stowed with their long axis in the fore-
and-aft line of the vessel to lock the tiers of athwartships
slabs together to form a stable block. With regard to the
athwartships-stowed slabs, it will be necessary to place
the timber dunnage in the fore-and-aft line of the vessel
between the tiers, and for the timber on the tanktop to
be a combination of fore-and-aft-aligned timber over
the longitudinal stiffeners and athwartships timber in
way of the floors of the double-bottom structure. Upon

completion, the stowage should be level overall.

Securing of a stowage of slabs is usually by a combination
of timber dunnage chocking and lashings of either wire
rope or steel bands. At intermediate tiers, gaps within
the stowage may be chocked where thought appropriate,
and timber dunnage which extends between slabs within
the tiers will assist with the binding of the slab stowage
together. Within the upper tiers, it is essential that
substantial timber chocking is provided and is nail-secured
together within all gaps within the stowage between
adjacent slabs. Additionally, slabs of the upper two or
three tiers may be lashed together by means of steel wire
rope set tight by rigging-screws, or by steel bands set tight
by the use of pneumatic tightening equipment and then

secured by crimped buckles.

The construction of a good tight and level stowage of steel
slabs which is winged out to port and to starboard over
the lower hopper tanks, and which is satisfactorily locked
together to form a solid stow by the use of sufficient
timber dunnage and the slabs being stowed variously
athwartships and longitudinally, as appropriate, will
require sufficient stevedores' labour and carpenters, where
appropriate, and the use of a forklift truck throughout the

greater part of the stowage process.

When steel slabs are for discharge at ports of the USA, it is
often required that the cargo be stowed in accordance with
a system devised by the California Steel Industries, the
stowage arrangement being known as the 'California Block
Stow'. The system was devised in order to maximise
productivity at the discharge port and to minimise the
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use of forklift trucks by the appropriate stowage of the
slabs, and to allow easy discharge of the slabs by the use
of gantry cranes which are rigged such that they can only
lift slabs arranged in the fore-and-aft direction on board.
At the loading port, the slabs are arranged in a sequence
of lifts, comprising individual slabs, or groups of slabs, of
a particular weight up to the capacity of the discharging
gantry cranes, which might be up to 43 tonnes. The
lifts are then loaded in sequence and stowed in blocks
squarely upon the tanktop plating. Initially, forklift trucks
are used to stow the lifts to form blocks of cargo on the
tanktop and beyond the square of the hatch, after which
the forklift truck is removed, and lifts aligned in the fore-
and-aft direction of the vessel are stowed directly onto the
tanktop and then one on top of another to form blocks of
cargo. Gaps of a minimum of 0.2m are left between the
ends of adjacent blocks of slabs, and gaps are left between
the sides of slabs in adjacent blocks, these gaps being
necessary for the easy slinging of the lifts at the discharge
port. Timber dunnage is used on the tanktop plating,
between each tier of slabs, and to chock the stacks of slabs
against adjacent stacks both at their sides and ends. At
appropriate tiers, the inter-tier dunnage is laid out to span
the gaps between stacks to interlock the stacks together

Lifting spreader lifts
/ fore and aft slabs only

No shori | not interlocking | below square
0 shoring or

chocking outhoard

/

‘\\\$\\\

I Wing Hatch Square

| Dunnage between | Interlocking dunnage
! stacks in wings but | between stacks

Gap of at least 20cm

hetween ends of slabs

and gap between the
‘i sides of stacks 4

Upper tiers lashed together

/

-

o

Dunnage on tanktop

N~
/ N

Dunnage hetween stacks

2 - California Block Stow & Z D45
Figure 2 - The California Block Stow and its main characteristics.
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and provide greater stability. However, such interlocking
dunnage is only provided between blocks below the square
of the hatch; no such interlocking dunnage is provided
for the stacks outside the hatch square area. When the
stowages are completed, steel wire rope or strapping bands
are used to secure together the upper two or three tiers of

slabs in the daisy-chain or Olympic arrangement.

Where the vessel has box-shaped holds, the stowage is
somewhat more straightforward because the slabs can
be stowed, with timber as appropriate, hard against the
hold side plating and against the end bulkheads to form
a complete and solid stowage over the whole area of the
hold.

We are of the view that block stowage of steel slabs, such
as the California Block Stow method, is acceptable only
for vessels with box-shaped holds and when the stowage
extends over the full length and the full breadth of the
compartment and is sufficiently chocked against the side
plating and end bulkheads. We are also of the view that
the method of stowage should not be used in the cargo
compartments of bulk carriers with lower hopper tanks to
port and to starboard, because there is a serious danger that
slabs will shift during the ocean voyage and damage to the
ship's structure will be sustained. There are a number of
reasons for this view. First, the stacks of slabs outboard
to port and to starboard are not locked to the stacks
further inboard by the use of interlocking timber dunnage,
or by slabs stowed perpendicular to the block, be it an
athwartships block or a fore-and-aft block, and the blocks
might therefore tip or move outboard and inboard as the
vessel rolls and moves in the seaway, and might eventually
tip over and fall outboard. Second, the outboard stacks are
not provided with any form of support or shoring against
the ship's side structure or hopper tank structure to prevent
any outboard movement. Third, whilst strapping bands
or steel wire ropes are used to lash together upper-tier
slabs within the blocks, as a consequence of the weight of
the slabs it is likely the inter-tier dunnage will be crushed
to some extent during the voyage, which will result in
the securing bands or wire lashings becoming slack and

useless.
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Bearing these factors in mind, and the fact that there is a
serious potential for a shift of cargo during an ordinary
voyage if the block stowage method is used, we strongly
recommend it should not be used in a bulk carrier with
hopper tanks. If it is essential that the block stowage
method is used for the stowage of steel slabs in such a
vessel, steel framework chocking to both sides should be
fitted. Such chocking would comprise substantial steel
shores and support frameworks, welded into position
and extending from the ship's side structure and from the
hopper tank structure over the full length of the stowage
to support the port and starboard sides, or ends, of the
blocks of slabs, with appropriate dunnage chocking where
necessary. Such a strong and substantial framework
would prevent sideways movement of outboard blocks
of cargo, and any slight crushing of timber dunnage and
slackening of the steel bands or steel wire lashings would
become not significant. Additionally, and if appropriate,
substantial steel framework chocking should also be
fitted as appropriate between the end bulkheads and the
forwardmost and aftermost blocks of slabs to prevent fore-
and-aft movement of the cargo.

= Question:

What information is normally given in a voyage
charter party when steel products are to be carried
with regard to the stowage of slabs and the California
Block Stow?

Section 8
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Large-Diameter Pipes Stowed
on Deck

It is often the case that, when shipments of pipes are being
carried, the vessel is not loaded to her marks when the
cargo holds are full. This is because pipes - particularly
large-diameter pipes - are not very heavy compared
with other steel products. This being the case, it is fairly
common for part of the shipment to be carried on deck.
When considering how best to secure such deck cargoes
of pipes, the following characteristics should be taken into

account:
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* Pipes are relatively light compared with other
cargoes carried on deck; for example, logs.

* Pipes are round and may roll.
* Pipes have a low co-efficient of friction.

* Pipes are hollow and water shipped on deck might
accumulate within the pipes, which will significantly
increase the overall weight of the stowage.

Because a stowage of pipes on deck is considered to
be a stowage of general items, it should be secured in
accordance with the provisions of Annex 13 of the Code
of Safe Practice for Cargo Stowage and Securing. As
mentioned before, that Annex gives methods for the
assessment of the efficiency of securing arrangements, and
gives the Rule-of-Thumb Method - which requires that the
total of the MSL values of the securing devices on each
side of the unit of cargo (port as well as starboard) should
be equal to the weight of the unit - and gives an alternative

Advanced Calculation Method for such assessments.

When deciding upon the appropriate stowage and securing
for the particular shipment of pipes, the characteristics of
the various lashing and chocking materials should also
be borne in mind. Timber shores and steel sea fastenings
are rigid and have virtually no elasticity, similar to the
characteristics of chain lashings. By contrast, wire rope
will initially permanently stretch while it is settling and
compacting under tension, and will retain an elastic stretch
while in use as the load on it increases and decreases.
Bearing these characteristics in mind, two types of
securing arrangement must not be mixed or combined to
form one overall system of apparently adequate strength,
because an inefficient system will be produced which will
be unable to prevent movement of the cargo during the

voyage as the vessel rolls and pitches in the seaway.

A stowage of pipes on deck should be constructed as

follows:

* The pipes should be stowed in the fore-and-aft line
of the vessel on lines of dunnage laid athwartships
over the transverse stiffeners within the construction
of the hatch covers. Each stowage should comprise
only one size of pipe.
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Figure 3 - Securing method 1 - pairs of vertical half-loops
from both sides.

* Each pipe in the first tier should be stowed hard
up against the adjacent pipe, and wedges should
be inserted against both the inboard and outboard
sides of each pipe at intervals along the length
of each pipe, and those wedges should be nail-
secured to the base dunnage.

* Pipes stowed in second and third tiers should be
stowed in the cantlines of the pipes of the tier below.

* Packing material should be fitted over timber
dunnage and wedges on the hatch top, and between
pipes of successive tiers, to increase the friction and
to minimise abrasion damage to the pipes.

* The block stowage of pipes should be considered
to be a single unit of cargo for securing purposes,
and calculations to determine the requirements
for lashings to prevent transverse and longitudinal
sliding should be completed. Transverse tipping,
for calculation purposes, is considered not to be a
problem.

Three alternative arrangements for the securing of a pipe
stowage on deck are recommended here. Each alternative
is designed to include elements which will prevent both
longitudinal and transverse sliding, and elements which

will also compact the stowage and hold it down bodily.

Method 1

This method employs a series of pairs of vertical half-
loop lashings of wire rope of appropriate size to prevent
transverse sliding. The half-loop lashings are set up at
appropriate spacings and are led from securing points
below the stowage on the hatchtop at one side, vertically
over the stowage and down to securing points at deck level
on the other side of the stowage. A sufficient number of
pairs of lashings to port and to starboard should be used to
prevent transverse sliding of the stowage. Those lashings
also provide a compacting element which holds the
stowage down bodily. Longitudinal sliding is prevented
by steel stoppers welded to the hatchtop at the forward
and after ends of each bottom-tier pipe. Suitable packing
material should be fitted in way of all lashings as they pass
over the pipes, and timber chocking should be fitted in
way of the steel end stoppers.
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sides and over-the-top compacting lashings.
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Method 2

This second method also employs a series of wire lashings,
but this time as pairs of horizontal half-loop lashings of
wire rope led through individual pipes and down and
inboard to securing points on the hatchtop. A sufficient
number of wire lashings should be led through a sufficient
number of pipes in each tier outboard to port and outboard
to starboard to prevent transverse sliding of the stowage.
Additionally, an appropriate number of suitably-spaced
over-the-top lashings should be led from the deck at one
side of the stowage, over the entire stowage, and down
to the deck on the other side to compact the stowage
and assist with the elimination of vertical movement of
the stowage. Longitudinal sliding is prevented by steel
stoppers welded to the hatchtop at the forward and after
ends of each bottom-tier pipe. Suitable packing materials
should be fitted in way of all lashings where they pass over
the pipes, and timber chocking should be fitted in way of
the steel end stoppers.

Method 3

For this method, transverse sliding is prevented by a
sufficient number of appropriately-spaced stanchions or
shores to the port and to the starboard sides of the stowage.
Such stanchions or shores should be appropriately
lined with packing material. Additionally, a number of
appropriately-spaced over-the-top lashings of wire rope
should be fitted, to be led from the deck on one side of
the stowage, over the top of the stowage as a whole, and
down to the deck on the other side of the stowage, in order
to compact the stowage and eliminate the possibility of
vertical movement of the pipes. Suitable packing materials
should be fitted in way of where the lashings pass over
the pipes. Longitudinal sliding, as with other methods, is
prevented by steel stoppers welded to the hatchtop in way
of the forward and after ends of each bottom-tier pipe,

such stoppers being chocked with timber, as appropriate.

The three different methods give different ways of
securing the block stowage, and those different methods
must not be mixed or combined: one method should be

chosen and used.
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When the appropriate method has been chosen,
calculations must be completed to determine the required
number of lashings or the required number of stanchions/
shores which will be needed to adequately secure the
stowage in accordance with the requirements of Annex
13 of the Code. If there are any doubts about the type
of securing arrangements required or the number to be
employed, the advice and assistance of an expert should be
sought.

As with other stowages of deck cargo, the securing
arrangements of a pipe stowage will require attention at
the beginning of, and throughout, the voyage. The timber
dunnage on the hatchtop will compress a little and all
packing materials will flatten to some extent, due to the
superimposed weight, and this will result in the lashing
wires becoming very slightly loose. Also, the wire rope of
the lashings will stretch in proportion to the length of the
lashings and this will lead to further slackening. Bearing
this in mind, all lashing equipment - including turnbuckles,
bulldog grips, etc. - should be properly greased and, when
rigged, all lashings should be tightened, so far as possible
initially, and then re-tightened when all lashings for the
deck stowages have been set up. Following the vessel's
departure from the loading port, all the lashings should be
carefully examined and tightened again. On subsequent
days during the voyage, the lashings should be examined
and tightened where necessary.

As with all shipments of cargo, as described below, it is
essential that the cargo is properly cared for during the
voyage.

= Questions:

* Are the master and deck officers familiar with the
Rule-of-Thumb Method and Advanced Calculation
Method and is description given in the Cargo
Securing Manual?

* What Procedures are there for the inspection and
maintenance of cargo securing equipment on
board? What records should be kept?
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Care of Cargo During the
Voyage

There are a number of ways by which stowages of steel
products might become damaged during the voyage.
These include:

* Movement of cargo items within a stowage
+ Collapse of a stowage as a whole

* Wetting by sea water which enters the hold via
defects at weather deck level or in the vessel's
structures or pipework

* Wetting as a result of condensation, either cargo
sweat or ship sweat

If the stowages of the products have been correctly
constructed, dunnaged and secured, there should be no
movement of any of the products during the voyage.
Likewise, if the weather deck hatch cover arrangements
and the ship's structures and pipework systems are in good
condition, as dealt with in a previous article, no sea water
should enter the cargo compartments unless the vessel
encounters exceptional weather and sea conditions. The
development of condensation, both ship's sweat and cargo
sweat, can be avoided by appropriate ventilation of the
cargo compartments.

During an ocean voyage, particularly during winter, the
vessel is likely to encounter periods of adverse or severely
adverse weather and sea conditions. The master should
always take the appropriate action and navigate his
vessel around areas of severely adverse weather and sea
conditions or adjust the vessel's speed and/or course as
appropriate.

As with all cargoes of general and break-bulk
commodities, inspections of the cargo in each hold
should be carried out on a daily basis, or more frequently
if appropriate, so far as is possible bearing in mind the
weather and sea conditions being experienced and so far
as it is safe to carry out those inspections. Members of the
crew should enter the cargo compartments, after testing the
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atmosphere therein if appropriate and wearing the required
protective clothing, to establish whether or not any of
the cargo has shifted, whether or not there has been any
ingress of sea water and whether or not any condensation
in the form of ship's sweat or cargo sweat has formed. A
record of those inspections and of the findings should
be recorded in the deck log book or another appropriate
record book. If any damage of any type has been sustained
by any item of cargo, details should be recorded and, if
possible, photographs should be taken to show the extent
of such damage.

If loading of a steel cargo is carried out in cool
temperatures and the vessel then passes through a
relatively warm area, the cargo will be at a temperature
lower than the dewpoint of the ambient air and therefore
if the hold is ventilated at that time cargo sweat will form
on the colder cargo items. If loading is carried out in
warm temperatures and the vessel then passes through a
relatively cold area, the steelwork of the upper parts of the
ship's structure will become colder than the dewpoint of
the air in the hold and ship's sweat will form and that water
will drip onto the cargo items in stowage below. Thus,
cargoes of steel products should not be ventilated when the
carrying vessel passes from a colder climate to a relatively
warmer climate but it might be necessary to carry out
ventilation when the vessel passes into a colder area.
Ventilation records should be kept on a daily basis, giving
the ambient wet and dry bulb temperatures and the wet
and dry bulb temperatures in each cargo hold, from which
the dewpoint temperatures can be calculated and recorded.
Together with those temperatures, it should be recorded
whether ventilation was or was not carried and any other
general remarks, including brief details of weather and sea

conditions and reasons for ventilating or not ventilating.

= Questions:

* A hold ventilation record sheet can be easily
produced - is one available on board?

* Do the Procedures set out what inspections of cargo
should be completed during a loaded voyage? If
not, what guidance is available for masters?
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Out-Turn and Follow-Up Survey

If any problems are encountered during the voyage which
result in damage being sustained by any of the cargo, a
surveyor can be instructed to attend the vessel during off-
loading. At some ports and for some types of product
there will, in any event, be a surveyor in attendance to
carry out an out-turn survey of the cargo. In addition,
the cargo underwriters and/or the cargo receivers might
appoint their own surveyor to conduct a survey of the steel
products as they are landed. Additionally, any charterers
might also appoint other surveyors. The master should co-
operate fully with the owners' surveyor and provide that
surveyor with all the information requested. The master
should be guided by the owners' appointed surveyor with
regard to what information and access to the vessel is
given to any of the other surveyors.

The owners' appointed surveyor will require information
about the loading of the cargo and the voyage and will
require copies of certain documents. The surveyor will
examine the shipments of steel products to determine
the nature and extent of any damages sustained, and will
investigate further to establish the cause of any damage.

When steel products have suffered damage as a result
of movement in stowage or wetting during the voyage,
the products concerned are often put to one side ashore
following discharge so that further joint examinations of
those items can be carried out. The surveyors will discuss
the requirements with regard to the storage and segregation
and will make arrangements for appropriate follow-up
inspections so that cargo interests can demonstrate whether
or not the steel products have, in the event, suffered any
damage.

During the off-loading of cargo, as with loading, the
correct equipment should be used by the stevedores to
minimise the possibility of any damage being sustained
by the items of cargo. If cargo is being handled by
inappropriate equipment and damage is being sustained as
a result, the master should write a letter of protest to the
stevedores drawing attention to the inappropriate handling
methods and the details of the items of cargo which have
suffered damage should be listed, together with details of
the damage suffered.
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As with loading, discharge of steel products should only
be undertaken when the weather is dry. The weather
deck hatch covers should be closed whenever rain is
approaching the vessel. Stevedores will often present
the master with a "rain letter" stating that receivers of the
cargo wish that the off-loading continues during light rain
or moderate rain and that they will indemnify the vessel
against any loss or damage caused as a result. If it is
intended that the steel products to be discharged in the rain
are to be stored on open ground after being landed, and
will therefore be exposed to rain in any event, complying
with the request within the rain letter might be acceptable.
Another consideration is whether or not there is any
other cargo stowed in the same hold; if there is, then off-
loading during any rain should not be undertaken. If the
master has any doubt he should seek advice from the local
surveyor or correspondent.
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