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INTRODUCTION

Extracts from the International Convention for ®afety of Life at Sea, 1974 (SOLAS) chapter VI

Regulation 5 Stowage and securing, and chapteRébulation 5, paragraph 6, are quoted below.
Requirements to CSM apply to all ships except tribae carry only liquid or dry bulk cargoes. The

requirements were implemented 1 January 1998. Sieilssv 500 GRT are also to carry an approved
CSM on board, although the flag state may modiiy tequirement for protected coastal trade.

Passenger ships also engaged in the carriage @b canst be provided with a manual, as should
specialised vessels such as pipe and cable laymaspffshore supply vessels. Bulk carriers that may
carry other cargoes than pure dry bulk cargoesesy@red to carry approved CSM. Various examples
of potential problem cargoes (extracts from CS8)gaven under chapter 3 of this model manual.

Timber deck cargoes are to be stowed in accordantbethe IMO Code of Safe Practice for Ships
Carrying Timber Deck Cargoes, 1991 or in the cdships having timber load lines the International
Convention on Load Lines 1966. Under deck stowafgenber is covered in chapter 3 of this model
manual.

Solid bulk cargoes are to be stowed in accordarittetiie IMO Code of Safe Practice for Solid Bulk
Cargoes.

SOLAS CHAPTER VI
CARRIAGE OF CARGOES

Regulation 1 - Application

This chapter applies to the carriage of cargoesef@iquids in bulk, gases in bulk and those afspec
of carriage covered by other chapters) which, owintipeir particular hazards to ships or persons on
board, may require special precautions in allshipvhich the present regulations apply, and in
cargo ships of less than 500 tons gross tonnagavetkr, for cargo ships of less than 500 tons gross
tonnage, the Administration, if it considers tha sheltered nature and conditions of voyage aie su
as to render the application of any specific rezquients of part A or B of this chapter unreasonable
unnecessary, may take other effective measurassioethe required safety for these ships.

Regulation 5 - Stowage and securing

1 Cargo and cargo units carried on or under deck bbalo loaded, stowed and secured as to
prevent as far as is practicable, throughout thyage, damaged or hazard to the ship and the
persons on board, and loss of cargo overboard.

2 Cargo carried in a cargo unit shall be so packeldsacured within the units as to prevent,
throughout the voyage, damage or hazard to theastdghe persons on board.

3 Appropriate precautions shall be taken during lngdind transport of heavy cargoes or cargoes
with abnormal physical dimensions to ensure thatnactural damage to the ship occurs and to
maintain adequate stability throughout the voyage.

4 Appropriate precautions shall be taken during lngdind transport of cargo units on board ro-
ro ships, especially with regard to the securimgragements on board such ships and on the
cargo units and with regard to the strength ofsiuring points and lashing.

5 Containers shall not be loaded to more than themmar gross weight indicated on the Safety
Approval Plate under International Convention$afe Containers (CSC).

6 Cargo units, including containers, shall be load¢alyed and secured throughout the voyage in
accordance with the Cargo Securing Manual apprboydtie Administration. In ships with ro-
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ro cargo spaces, as defined in regulation II-2/3all securing of such cargoes, in accordance
with the Cargo Securing Manual shall be compléiefdre the ship leaves the berth. The Cargo
Securing Manual shall be drawn up to a standalebat equivalent to the guidelines developed
by the Organization.

SOLAS CHAPTER VI
CARRIAGE OF DANGEROUS CARGOES

Regulation 5 — Stowage and Securing

6 Cargo transport units, including freight containsfsall be loaded, stowed and secured
throughout the voyage in accordance with the €&ecuring Manual approved by the
Administration. The Cargo Securing Manual shaldbawn up to a standard at least equivalent
to the guidelines developed by the Organization.
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GENERAL

It is agreed that save as provided below Det Nok&keitas, its subsidiaries, bodies, officers, dioes, employees and agents shall have no lialfdityany loss, damage or expense allegedly causedtlyi or indirectly by
their mistake or negligence, breach of warrantyaroy other act, omission or error by them, inclgdinoss negligence or wilful misconduct by any spetson with the exception of gross negligenceitiubmisconduct by
the governing bodies or senior executive officdrBet Norske Veritas. This applies regardless oétiver the loss, damage or expense has affectetdi@mith whom Det Norske Veritas has a contract thiral party who
has acted or relied on decisions made or informagigen by or on behalf of Det Norske Veritas. *wéver, if any person uses the services of Det Noksritas or its subsidiaries or relies on any sleoi made or
information given by or on behalf of them and imsequence suffers a loss, damage or expense pimbeddue to their negligence, omission or defaliin Det Norske Veritas will pay by way of compatien to such
person a sum representing his proved loss. * éretrent Det Norske Veritas or its subsidiaries tmayeld liable in accordance with the sections epthe amount of compensation shall under no cistamees exceed the
amount of the fee, if any, charged for that paféicservice, decision, advice or information .* dén no circumstances whatsoever shall the individuidividuals who have personally caused ths,ldamage or expense be
held liable. * In the event that any provisiorthis section shall be invalid under the law of amjsdiction, the validity of the remaining prowisis shall not in any way be affected.

This manual has been prepared according to thenittenal Convention for the Safety of Life at Sea,
1974 (SOLAS) chapters VI and VI, Guidelines foe fAreparation of the Cargo Securing Manual
(IMO MSC.1/Circ.1353), Amendments to the Code deractice for Cargo Stowage and Securing
(IMO MSC/Circ. 1026) and the Rules of Det Norskeits. The latest amendments from MSC87
(May 2010) has been incorporated as far as apjdicab

This model manual should be used as a guide amdpdedor the preparation of Cargo Securing
Manual according to the Guidelines for the Prepamatf the Cargo Securing Manual (IMO
MSC.1/Circ.1353). The guidelines should be follovetakely, as we have tried to do in this model,
but still allow forcargo specificand/orcompany specificprocedures and information to be included.
The manual is to bghip specificand include obligatory general information asioet in the
Guidelines for the Preparation of the Cargo SegudMianual (IMO MSC.1/Circ.1353) and included in
the text below.

Extracts from codes such as the Code of Safe Pedcti Cargo Stowage and Securing (CSS with
1994/95 amendments, Annex 1-13), are includedisnniodel manual where appropriate. Examples
of various information to be included are givensdparate calculation tool, LASHCONmay be

used to provide some of the ship specific infororatieeded, such as tables and diagrams of
accelerations to be included in Ch. 3.

Not all chapters or all information is applicable b all ships.Owners or mangers need to consider
the ship you operate and the cargoes they may.o&ergion 1.0 of the Model Manual (April 1996)
used a RO-RO ship as an example. This versiondaslthe material from the first version and is
generalised to include all ship types.

The following notation has been used in the modshunal:
1. Bold type is used for text to be included in alCargo Securing Manuals (compulsory)
2. Normal type is used for text that representsmpta wording which may be used (voluntary)

3. Italics type is used for guidance notes for theppration of the manual, and text quoted
directly from Guidelines for the Preparation of t@argo Securing Manual (IMO
MSC.1/Circ.1353) and Amendments to the Code ofBafdice for Cargo Stowage and
Securing (IMO MSC/Circ. 1026)

Experience by the crew and ship operator spedifithé ship, trade or cargoes should be included in
the CSM. General information of this type mightibeluded in the end of chapter 1.
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GUIDANCETO
CARGOSECURINGMANUAL

BY

DET NORSKEVERITAS

This is a guidance for the preparation of Cargoueg Manual according
to “Guidelines for the Preparation of the Cargo Usieg Manual” (IMO
MSC.1/Circ.1353) and the “Amendments to the Codé&afie Practice for
Cargo Stowage and Securing (IMO MSC/Circ.1026jndty be used for all
types of ship required to carry approved Cargo SegiManuals on board.

The latest amendments as per the end of May 204@@rered by this
guidance.

Version: 1
Date: 04-01-01
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2 General

2.1 Ship Data

General Data

CARGO SECURING MODEL MANUAL

JANUARY 2004

Ship Name: M/S Model Ship

DNV Id No: 12345

IMO No: 67890123

Flag Flag

Class Notation %1A1 General Cargo/ Container Carrier

Ship dimensions

Length, L 155.6 m
Beam, B 21.0m
Depth moulded, D 12.1m
Draft, T 7.0m
Speed, V 17.0 kn
GM, range of values | 0.5-2.5m

Reference documents

Document/Manual Issue date Approval
date

Loading Manual 96.04.19 96.04.20

Trim & Stability Booklet 96.04.21 96.04.22

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The ship dimensions are needed for calculatiorcoékerations and lashing forces (Ref. chapter 4.
of this manual). A typical range of GM values skidug given in accordance with values from the
Trim and Stability Booklet.

Reference to appropriate cargo information docurmetiould be given in this table. Other referend
than those quoted could be to the Certificate ah@liance for Dangerous Goods, Grain Loading
Manual, Container Plan, etc.

The owner/ship manager or shipyard should make thatall information quoted in this manual is
accordance with other relevant documents, suchasbading Manual and Trim and Stability

=

Booklet referred to above.

DET NORSKEVERITAS
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2.2 Definitions

“Cargo Securing Devices” are all fixed and portabledevices used to secure and support cargo
units.

“Maximum Securing Load” (MSL) is a term used to defne the allowable load capacity for a
device used to secure cargo to a ship. “Safe Worj Load” (SWL) may be substituted for MSL
for securing purposes, provided this is equal to oexceeds the strength defined by MSL.

“Standardized Cargo” means cargo for which the shigs provided with an approved securing
system based upon cargo units of specific types.

“Semi-standardized Cargo” means cargo for which theship is provided with a securing system
capable of accommodating a limited variety of cargainits, such as vehicles, trailers, etc.

“Non-standardized Cargo” means cargo which requiresndividual stowage and securing
arrangements.

“Cargo transport unit” means a road freight vehicle, a railway freight wagon, a freight
container, a road tank vehicle, a railway tank wagno or a portable tank.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The above definitions are general ones quoted fM® MSC.1/Circ.1353. Any other definitions
describing ship specific, cargo specific or compapgcific terms should be included in this
subchapter.

The following definitions are applicable for RO-RAips:

“Semi-trailer” means a trailer which is designed tobe coupled to a towing vehicle and used on
roads. Includes box type, curtainsider, flatbed, et

“Roll trailer” means 20’, 30’ or 40’ wheeled platform handled by terminal trucks.
“Flat” means 20’ or 40’ platform or platform based 1SO container.
“Mobile” means vehicle with wheels or caterpillar threads, e.g. dumpers, excavators, etc.

“Fixed Securing Devices” means securing points ansupports either integral, i.e. welded into the
hull structure, or non-integral, i.e. welded onto he hull structure.

“Portable Securing Devices” means portable devicassed for lashing, securing or support of
cargo units.

2.3 General Information

1 The guidance given herein should by no means ruéaut the principles of good seamanship,
neither can they replace experience in stowage aiseécuring practice.

DET NORSKEVERITAS
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2 The information and requirements set forth in ths Manual are consistent with the
requirements of the vessel's trim and stability boklet, International Load Line Certificate
(1966), the hull strength loading manual (if provieéd) and with the requirements of the
International Maritime Dangerous Goods (IMDG) Code(if applicable).

3 This Cargo Securing Manual specifies arrangementand cargo securing devices provided
on board the ship for the correct application to aad the securing of cargo units, containers,
vehicles and other entities, based on transversegngitudinal and vertical forces which
may arise during adverse weather and sea conditions

4 It is imperative to the safety of the ship and tl protection of the cargo and personnel that
the securing of the cargo is carried out properly ad that only appropriate securing points
or fittings should be used for cargo securing.

5 The cargo securing devices mentioned in this maalushould be applied so as to be suitable
and adapted to the quantity, type of packaging, anghhysical properties of the cargo to be
carried. When new or alternative types of cargo smiring devices are introduced, the
Cargo Securing Manual should be revised accordinglyAlternative cargo securing devices
introduced should not have less strength than thegeipment which it replaces.

6 There should be a sufficient quantity of reserveargo securing devices on board the ship.

7 Information on the strength and instructions forthe use and maintenance of each specific
type of cargo securing device, where applicable, rovided in this manual. The cargo
securing devices should be maintained in a satistacy condition. Items worn or damaged
to such an extent that their quality is impaired slould be replaced.

8 The Cargo Safe Access Plan (CSAP) is intended pyovide detailed information for
persons engaged in work connected with cargo stowa@nd securing. Safe access should
be provided and maintained in accordance with thigplan (applicability and enter into
force date are given in the Note on annex 14 of tlieSS Code).

2.4 Principal sources of danger

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This subchapter is not required by the MSC.1/CBB3, but is an example of safety information that
the owner should consider to include in the manual.

The following text is applicable for RO-RO shipgt this sub-chapter should be considered included
for other ship types as well.

Some important sources of danger which can affecsafety of roll on/roll off ships and of persons
on them include:

1. Cargo badly stowed or inadequately securedénsidn cargo units.
2. Free surface effects in tank vehicles, tankaiarts or other bulk units which are slack.

3. Poorly maintained ramps, lifts and stern doors.

DET NORSKEVERITAS
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4. Poorly maintained or inadequately illuminatedide

5. Wet decks.

6. Failure to apply brakes correctly.

7. Insufficient or incorrectly applied lashingstbe use of lashing equipment of the wrong type or
of inadequate strength with respect to mass anttecef gravity of the cargo unit and the
weather conditions likely to be encountered dutivgvoyage.

8. Free play in the suspension of vehicles.

9. Failure to comply with the stowage, segregatiod marking requirements for vehicles carrying
dangerous goods.

DET NORSKEVERITAS
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3 Securing Devices and Arrangements

When securing devices are replaced, the inventsisyshould, as far as practicable, be updated and
relevant certificates inserted in an appropriase@lin the manual.

3.1 Specification of Fixed Cargo Securing Devices.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

All fixed securing devices, for new vessels anstiegi vessels, as well for replaced securing devics
should be provided with certification as far as greable. In general, for new vessels, all fixed
securing devices and associated hull supportingcstire are normally considered during the ship
plan approval process.

1Y%

For all vessels, new and existing, carrying serairdarrdized (e.g. RO-RO ships) or standardized
cargo (e.g. container ships), all fixed securingides to be provided with certification accordimg t
the Class Societies Rules.

For securing of hazardous cargo only certified degishould be used.
Owners may operate a computer based inventorymygtee system should be able to provide

updated inventory lists with relevant informatidratl securing devices. If this is found suitatifes
inventory list may be combined with a list of ingp® and maintenance.

No other attachments to the ship hull structure thase listed below shall be made without the
Masters special permission.

Any lashing arrangements imposing loads exceedli@grtaximum securing loads listed in the
inventory list may cause serious structural damage.

Fixed securing devices:

Type Manufacturer | Type Quantity” | MSL [kN]V? | Sketch
designation

D-ring NN Inc. ZA-3 350 T =245 see pagée ?

Lashing platel Yard Supply - 250 S=75 see page ?

T = Tension, S = Shear

FOR GUIDANCE TO THE TABLE ONLY:

The above table shows an example of how the equtpmesy be listed and information sortddpe,
MSL and Quantity are a minimum of information neede

1) Further reference may be given to a stowage,pfapplicable.
2) If the MSL is unknown, it may be obtained bysih@plified expression given Appendix |

DET NORSKEVERITAS
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3) Sketches or descriptions of the various itemg Ingaenclosed on a separate page or annex.

It should be noted that the scantling of existihigp Structures does not normally allow for additid
cargo securing loads and the structure in way xédi securing devices may require additional lpcal
stiffening.

=)

3.2 Specification of Portable Cargo Securing Devices.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Generally, all portable cargo securing devices digagbonboard shall be certified in accordance wijth
relevant national or international standards.

For securing of hazardous cargo only certifiedriigls are to be used.

As a general rule-of-thumb, if doubt about deteingnthe MSL, portable equipment should not be
subject to loads exceeding what have been custonsage in the past.

Portable securing devices:

Type Manufacturer | Type Quantity” | MSL [kN]?? | Sketch
designation

Lashing Bar NN Inc. LB-2 350 T =245 see page ?

Lashing Wire | NN Inc. SEL-K1 220 T=176 see page ?

Turnbuckle NN Inc. CTB-1-HH | 350 T =98 see page ?

Lashing Chain| NN Inc. K-HS-11 175 T=73 see page ?

T = Tension, S = Shear

FOR GUIDANCE TO THE TABLE ONLY:
The above table shows an example of how the eqoipmeaey be listed and information sortddjpe,
MSL and Quantity are a minimum of information neede

1) Further reference may be given to a stowage,pfapplicable.
2) If the MSL is unknown, it may be obtained bysih&plified expression given Appendix L
3) Sketches or descriptions of the various itemg Ineaenclosed on a separate page or annex.

Portable cargo securing equipment is often difficdol control and may be mixed with fittings from
various sources. Mandatory survey of portablenfgs will not generally be pursued and inspection
and replacement should be the responsibility of dperators. The practical operation of new
equipment provided, should, as far as practicabéethe same as for the equipment already onbogrd.
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3.3 Inspection and Maintenance Schemes

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
This sub-chapter should describe the inspectionraamhtenance schemes for the cargo
securing devices on board the ship.

Regular inspections and maintenance are carriedraigr the responsibility of the Master.
Cargo securing device inspections should as a mmiinclude:
1. Routine visual examinations of components beiriged:

- Before using any cargo securing device, whefiked or portable, the equipment must be
visually inspected to ensure that there are mectieand that when appropriate, all moving
parts have been greased and are operating dgrrect

- After use, and before going into storage, eashog should be visually inspected to ensure
that the device has not sustained damage, li;msgibod condition and does not require
repair or replacement. Especially after heavythveravoyages the lashing equipment should
be carefully examined. Defective portable lasieggipment should be put aside into a
suitable separate location, i.e. bins marked “BAdDd any necessary repairs and testing
must be carried out prior to re-use. If beyorghiethe equipment is to be scrapped.

- Discarded parts of equipment should be repldgesuivalent parts. Cargo Securing
Equipment is only to be renewed by certified pqment.

- All portable securing devices shall be visuatkamined and greased as necessary at
intervals not exceeding 3 months.

- Portable equipment not in use should be colleateldstored in bins.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:
If a system is in use today, this should be deedriland relevant information such as instructions,
forms etc. should be included. If this makes thaddato bulky, these instructions may be placed in
the record book, and a short reference put in tia@umal.

The inspection and maintenance system may be p#m acnventory lists.

If the manufacturer has any requirements regardiraintenance of the lashing equipment, this should
be included in this section.

2. Periodic examinations/re-testing as required byAtieinistration. When required, the cargo
securing devices concerned should be subjectiedpections by DNV.

- The welds connecting the fixed cargo securingigent to the ship’s structure should be
inspected regularly and any fractures or teasimuld be gouged out and rewelded. Welding
of the device to the structure should be camietby approved personnel in accordance with
recognised welding practice.
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- If the underlying structure of the deck, tanj,tbhatch covers, bulkheads or side structure is
deformed to such an extent that an uneven stawdwesult, the structure should be
repaired by the most appropriate method. Anyifiggmt deformation of the ship’s structure
in way of securing points is to be reported to\D&t the earliest opportunity.

- Cargo securing equipment used several timeh, Ibose and fixed, should be re-tested
regularly. The equipment to be tested shouldetected by random selection, for instance 1
of 50 pieces of each type of equipment. Theds s®uld be to proof strength load.

The following procedures should be followed foreming, maintaining, repairing or rejecting cargo
securing devices, and should be carried out bgltiEs crew:

Cargo Sec. Inspection Maintenance Actions
Device Check if/for: To be:
Elephant foot pots deformed repaired or replaced
corroded replaced if top plate is less than 76f%
original
Turnbuckle bent * see below renewed
pins damaged or missing renewed
hook damaged renewed
destructive, thread scrapped
Lashing chain link is deformed replace if any link is deformed

w/tensioner

Wire rope lashings | permanent kinks
flattening

corrosion replaced if any of the listed defects are found
drying out of the fibre core
protrusion of the fibre core

Shackles bolt damaged or missing renewed
bent scrapped
wear and tear scrapped
Twistlock handle damaged/missing * see below shiteiged/renewed
spring/ball/bolts and nuts renewed
damaged
amount of small cracks scrapped
Bridgefitting nuts damaged or missing * see below enewed
bent straightened
destructive; thread scrapped

* Threads of turnbuckles, twistlocks and bridgeigs should be greased regularly, at least every 3
months.

Inspections and adjustments of securing arrangentieming the voyage:

1. The securing devices should be regularly ingget ensure that the cargo remains safely
secured throughout the voyage.

2. The securing arrangement should be adjustéolyiifd necessary after inspection, during the
voyage. Adjustment of securing devices includesgigening of lashings or remaking the
lashing. If necessary additional lashings shoelditited, and if possible the friction could be
increased. This is particular important when heaggther or swell is expected. Moreover,
when heavy weather has passed.
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Particular attention should also be paid to laghivhich may become slack due to the cargo
deforming or compacting during the voyage. Lastimgy also become slack when cargoes
are loaded and secured in conditions of low antli@mperature and the vessel then proceeds
to areas of significantly higher ambient tempetu

3. If adjustment to the cargo securing arrangernastto be carried out at sea under adverse
weather and sea conditions adequate precautioestbide taken to avoid dangerous situations
for the crew. Good seamanship is necessary.

4. During a voyage, partial discharge may resuétn exposed cargo face. This should preferably
be secured while loading to avoid hazards whiettirging other cargo.

5. Sufficient reserve securing devices shoulddrded to deal with unexpected circumstances.

6. Entries of all examinations and adjustmentasbings should be made in the ship’s record
book.

Inspections and maintenance carried out are toitagesl into the “Log for Maintenance of Cargo
Securing Equipment”, see Appendix Il.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The system must allow for record keeping of equiprineing brought on or off the vessel, as wel| as
new acquisition.

A computerised system may be used, and this maytdgrated with other computerised systgms
already in use on board. Printouts from the compsieel system should be included in the Manual

The record book should contain the following infation as a minimum.

- Date of inspection

- Signature of person conduction examination

- Name and identification of items examined

- Results of examination/inspection and mainten@apair undertaken, if any.
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4 Stowage and Securing of cargo

4.1 Handling and safety instructions

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
This subchapter should contain:
- Instructions on the proper handling of the séogrdevices
- Safety instructions related to handling of s@wgirdevices and to securing operations |by
ship or offshore personnel.
For ships certified for the carriage of dangerousods, reference should be given to the IMDG Coge.
Note that only certified fittings are to be used.
The following text is an example on general indtams that can be included. Note that genegral

remarks regarding specific cargo units, cargo tnao units and vehicles should be included in this
text.

4.1.1 General principles of cargo securing

1. Cargo shall be secured according to recognigadiples, taking into account the dynamic
forces that may occur during sea transport andnibst severe weather condition expected. Ship
handling decisions should take into account the tyfocargo and stowage position of the cargo
and the securing arrangements.

- Care should be taken to distribute the forcemsvasly as possible.

- If in doubt the lashing arrangement should krifieel using an acceptable calculation
method.

- The securing gear should be adapted to the ¢arige carried.

- Lashings are to be kept as short as possible.

2. Prior to loading cargo, the following shoulddtecked:

- Relevant deck areas are, as far as practidabbe clean, dry and free from oil and grease.
- Cargo, cargo transport unit or vehicle to beadle for transport.

- Necessary securing equipment is to be found ambo

- Seeitem5.

3. The securing equipment should be:

- available in sufficient quantity including reges
- suitable for the purpose**

- of adequate strength*

- practical and maintained**

* The required strength, which depends on thehastorces, can be calculated based on
methods for evaluating forces as outlined in thaual.
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** Specific handling and safety instructions areypded in sub-chapter 4.1.2 along with
instructions to suitable areas, while the maiatee is dealt with in chapter 3.3.

Securing operations shall be completed bef@eship leaves the berth and the securing should
be based on proper planning, execution and supamnviBelevant personnel should be properly
gualified and experienced and should have a sotautipal knowledge of the application and
content of this Cargo Securing Manual.

- The master shall take care in planning andrsigieg the stowage and securing of cargoes
based on information about the cargo.

- The cargo is to be distributed with attentiorttte ship stability so that the hazards of
excessive accelerations are reduced as far esscaizle.

- Due attention to the ship’s structural strergjtbuld be taken.

Excessive accelerations are expected to occtweifar forward and aft part of the ship, but can
also occur in general as a result of a high GMeazalu

Where practicable, cargo units shall be provid#l a Cargo Stowage and Securing
Declaration, stating that the cargo has been ploptawed and secured, taking into account the
IMO/ILO Guidelines for Packing Cargo in Freight Gaimers or Vehicles. In general, cargo
carried in containers, road vehicles, ship borrrgds railway wagons and other transport units
should be properly packed and secured within thags. Relevant expertise should be called
for, if found necessary, when considering the skipnof a cargo with unusual characteristics,
i.e. cargo which may require special attentiorotmtion, stowage/securing and weather
conditions.

- Different commodities should be compatible watich other or suitable separated
- Cargo must be suitable for the ship and viceaver

If the duty officer considers that a cargo i safely secured to a cargo unit, measures shall be
taken to avoid shifting of the cargo. If adequatasures are not possible, due to the nature of
the cargo or lack of securing points, the cargo simall not be taken on board. Reference in this
respect is made to TfK Report 1990:6E “Loading Saduring Cargo on Load Carriers, Advice
and instructions”.

The securing arrangements shall be adequatestoesthat there will be no movement which

will endanger the ship. Slackening of the secugegr due to cargoes which have a tendency to
deform or to compact during voyage shall be avai@aigoes with low friction coefficient
should also be tightly stowed across the ship todesliding. Suitable material such as soft
boards or dunnage should be used to increasefrja&f. paragraph 7.2.1 of the CSS Code.

Cargo units containing hanging loads (e.g. etlitheat, floated glass) and very high cargo units
are, because of the relatively high position ofdéstre of gravity, particularly prone to tipping.
Whenever possible they should be located in postad least movement i.e. on the centre line,
towards amidships and on a deck near the waterline.

Safe means of access to securing arrangemafet; equipment, and operational controls shall
be provided and properly maintained. Stairwayseswhpe routes from spaces below the
vehicle deck shall be kept clear. The cargo spsicesld be, as far as practicable, regularly
inspected during voyage.
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10.

11.

12.

13.

Lashings shall not be released for unloadirigrbeéhe ship is secured at the berth, without the
Masters express permission.

Cargo shall not obstruct the operating conwblstern doors, entrances to accommodation
and/or fire fighting equipment.

The ship may only carry dangerous goods accordirtlye Certificate of Compliance for
Dangerous Goods.

Dangerous goods shall be segregated, stoweskanded according to the IMDG code and
valid instructions for this ship.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following items are applicable for RO-RO ships.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Uncoupled semi-trailers shall be supportedésties or similar devices placed in the
immediate area of the drawplates so that the cdiomeaf the fifth-wheel to the kingpin is not
restricted. Trailer brakes should not be releasext fo coupling.

In this respect it must be remembered that desifihggmasters vary from port to port, and the
trestle should not be placed so that restrictiamuacat the discharge port. The trestles should
also be placed so that it is under a flat ared®semi-trailer, and not inclined to tipping down.

Road vehicles and semi-trailers shall be stoseeithat the chassis are kept as static as possible
by not allowing free play in the suspension. Tla be done by securing the vehicle to the deck
as tightly as the lashing tensioning device wilimi¢, and in the case of compresses air
suspension systems, by first releasing the ailspresvhere this facility is provided.

Lashings shall not be attached to lamp brackete guards or bumpers except those specially
designed for this purpose.

Lashings on a road vehicle, semi-trailer drtraller shall be under equal tension.

Only one lashing shall be attached to any peetare, loop or lashing ring at each vehicle
securing point.

Where practicable, the arrangement of lashingsoth sides of a vehicle should be the same,
and angled to provide some fore and aft restraitfit an equal number pulling forward as are
pulling aft.

The front ends of roll trailers shall alwaysgb@ced on softboards or rubber mats.
Caterpillar treaded vehicles such as bulldoaedscranes are prone to sliding when parked on
bare steel decks owing to the low degree of fai@lgesistance between the threads and the

deck. Such vehicles shall be stowed on dunnagefobsards before being secured.

Parking brakes, where provided, of each veloickach element of a combination of vehicles
shall be applied.

4.1.2 Safe handling of cargo securing devices
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FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This subchapter should contain clear and spec#iiadiing and safety instructions for all the cargo
securing devices used on board. The instructionsighbe based on the manufacturer’s guidance
literature. Please note that a reference to sutgrditure is not deemed sufficient.

In order to be effective and simple to use, th&ruietions should be visualized by means of sketches
figures or photos. The instructions should proviglermation regarding which areas the gear ig to
be used to ensure suitability.

It is important that the instructions are clear apdecise. Below are examples showing a specific
instruction and non-specific instruction:

Example of specific instructions:

Twistlocks shall be inserted in a way that emecgespening devices are accessible for
opening.

Lashing bars shall be handled with care and untecircumstances dropped to the deck or
hatch cover. Indents, notches or any other dantadgiee lashing bar may reduce the
securing load significantly.

Mounting of containers by use of ladders or othen-approved means is prohibited.

Example of non-specific instructions:
All cargoes should be stowed and secured in sughyathat the ship and persons onboard
are not put to risk.
In all cases, improper stowage and securing ofoawill be potentially hazardous to the
securing of other cargoes and the ship itself.

Example of instructions for Chain Lashing — Leverdk — Up Pin, which might be given.

4 A Jﬂ
#
e
Fig 1. Fig 2. Fig 3. Fig 4.

Insert hook tip A of lever into two links of thehing chain placed opposite each other. (fig.|1)
Pull lever handle down for tension (fig.1)
Secure lever handle in position by locking i#cel securing chain B in main lashing chain

(fig.2)

For continuous take-up and tightening

whN ke

Ensure chain is tensioned as much as possibla(fg.2).

Loosen chain B and hook-up lever adjustment libwkthe appropriate link (fig.3).
Remove hook tip A of lever from early positiion 1) and take up slack in the chain.
Repeat operations (fig. 1- 4) by moving hook @& next link along the chain.
These operations to be repeated until the regliension is achieved.

The lashing is then tightened and locked intfmsias in fig.2).

©oNo UM
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4.1.3 Evaluation of forces acting on cargo units

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
The following is required in this sub-chapter aatiog to Guidelines for the Preparation of the Cargo
Securing Manual (IMO MSC.1/Circ.1353):

- tables /diagrams giving a broad outline of the decations which can be expected in various
positions on board the ship in adverse sea conttend with a range of applicable metacentri
height (GM) values;

c

- examples of forces acting on typical cargo unit vBebjected to the accelerations referred to in
the paragraph above and angles of roll and metateheight (GM) values which the forces
acting on the cargo unit exceed the permissiblé fion the specified securing arrangements far
as practical,

- examples of how to calculate number and strenggiodfible securing devices required to
counteract the forces referred to in 4.1.5 as wslkafety factors to be used for different types of
portable cargo securing devices. Calculations mayarried out according to Annex 13 to the
CSS Code or methods accepted by the Administration;

174

- it is recommended that the designer of a Cargo @egiManual converts the calculation
method used into a form suiting the particular ship securing devices and the cargo carried,
This form may consist of applicable diagrams, taldecalculated examples; and

- other operational arrangements such as electroatagbrocessing (EDP) or use of a loading
computer may be accepted as alternatives to theinements or the above paragraphs,
providing that this system contain the same infdiona

Computer programs will not generally be approvedess specifically requested to be so, in which
case they will be dealt with separately to the appi of the Cargo Securing Manual.

Lashing forces are derived from accelerations efcdrgo due to ship motions. The largest
accelerations, and therefore the most severe fotaese expected in the furthest forward, the
furthest aft and the highest stowage positionsamh side of the ship. Special consideration shbald
given to the securing of vehicles stowed in thesstipns. Generally the forces which have to be
taken by the securing devices are composed of coemp® acting relative to the axes of the ship, i.e.
longitudinal, transverse and vertical directioneTivo first are the most important to consider with
respect to lashing since the main function of laghiare to prevent cargo units from tipping and/or
sliding, in the transverse or longitudinal direatio

The transverse accelerations increase directly twéhGM value, and care should be taken when
stowing and distributing cargo to avoid excessiveeerations, ref. sub-chapter 4.1.1 “General
principles of cargo securing”.

If cargo is stowed in positions where loads fromadvpressure and/or sea sloshing may be expected,
this shall be taken into consideration when seguitie cargo.

Due to uncertainties as to the actual weights aaations of the centre of gravity of cargo unitg t
lashing forces may vary considerably. It is natgble to specify exactly the maximum forces which
may be exerted in the most severe conditions. Aigdmnule is that an adequate number of lashings of
sufficient strength to meet the worst weather toald be encountered during the voyage should
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always be fitted. If very heavy weather is expéctppropriate operational measures, such as
delaying sailing or altering course or speed, sthbel taken to minimise the forces.

Due to the difficulty in predicting dynamic accelg#ons and the complexity of dynamic calculations,
the lashing forces apply to rigid and unsprung eargdditional lashings will be required to resist
dynamic forces due to sprung or non-rigid cargoes.

The lashings are in general most effective on gacanit when they make an angle with the deck of
between 30° and 60°. When these optimum anglesotéenachieved, additional lashings may be
required.

The forces can be estimated based on the calaulagshods outlined in this Cargo Securing Manual.
The effect of anti roll devices should not be takdn account when planning the stowage and
securing of cargoes.

4.1.4 Forces acting on typical cargo units

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
According to Guidelines for the Preparation of tBargo Securing Manual (MSC.1/Circ.1353) thi
sub-chapter should contain:

S

Examples of the forces acting on typical cargo sumihen subjected to the accelerations referred to
above and angles of roll and metacentric height jGMdlues above which the forces acting on [the
cargo units exceed the permissible limit for thec$iied securing arrangements as far as practicable

The figure below will provide example of the foraeting on a typical cargo unit when subjected to
the ship’s accelerations. In addition to this, exédes of unsatisfactorily lashing arrangements stpul
as far as practicable, be presented, for all the &hNues given above.

Cargo units/cargo transport units on a ship wilbiimciples be subjected to the forces given on the
drawing below.
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LONGITUDINAL SLIDING

JANUARY 2004

LR

STATIC  : GRAVITY 1
DYNAMIC: PITCH 2
HEAVE 2

TRANSVERSAL SLIDING
¥

DYNAMIC: ROLL 2
S HEAVE 3

WIND 4
{IF APPLICABLE)

VERTICAL PRESSURE

Source: Mac Gregor Conver
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4.1.5 Procedures for calculation of forces in semi- andan-standardised lashing arrangements

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This sub chapter provides the methods describéahirex 13 and the “Amendments to the Code of
Safe Practice for Cargo Stowage and Securing (IM8NCirc.1026).

Alternative calculation methods may be developégs& should at least consist of the same balance
calculations as presented in the advanced calautathethod, i.e. transverse and longitudinal sliding

and transverse tipping. For long and narrow carg@owed transversely, it may also be relevant to
include longitudinal tipping in the balance calctitmn.

The GM values selected shall be based on actualingaconditions as given in the loading- and
stability-manual.
There is no clear-cut borderline between safety mmatsafety. If in doubt, improve the arrangement.

This method must not be applied to standardisedass.

The text below is quoted directly from Annex 13 thied’Amendments to the Code of Safe Practice for
Cargo Stowage and Securing (IMO MSC/Circ.1026), tnedsame chapter numbering is applied.

Scope of Application

The methods described in this annex should beebpd non-standardised cargoes, but not to
containers on containerships.

Very heavy units as carried under the provisionshaipter 1.8 of the Code of Safe Practice for Cdrgo
Stowage and Securing (CSS Code) and those itemshidhn exhaustive advice on stowage and
securing is given in the annexes to the Code shmeilekcluded.

Nothing in this annex should be read to excludeudeof computer software, provided the output
achieves design parameters which meet the minimatetydactors applied in this sub-chapter.

The application of the methods described in thitige is supplementary to the principles of good
seamanship and shall not replace experience inajevand securing practice.

Purpose of the methods

The methods should:

- provide guidance for the preparation of this GarSecuring Manual and the exam
herein;

- assist ship’s staff in assessing the securingagjo units not covered by this CSM;

- assist qualified shore personnel in assessiag#turing of cargo units not covered
by this CSM,;

- serve as a reference for maritime and port-retéducation and training.

es

Alternative to hand calculation

LASHCONY IMO is a DNV developed MS EXCEL based progranedatuation of forces in semi-
and non-standardised securing arrangements. Thgrpro uses the accelerations and the calculation
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methods specified in Annex 13 to the CSS codealimulation of forces in securing arrangements and
the “Amendments to the Code of Safe Practice fag&€&towage and Securing (IMO
MSC/Circ.1026)".

Using LASHCON" IMO or a similar computer program, the designettté Cargo Securing Manugal
can very easy and clear manner present acceleratadnes at different positions for various GM
values. This will make the Cargo Securing Manualanger-friendly. Presenting the results this ay
using an applicable programme is therefore stromglyommended.

If other similar computer programs are to be usedbmard the ship, independent approval of|the
program should be obtained.

For more information about LASHCONseeL ASHCON™ User Manual in Appendix VI

4.1.5.1 MSLs for different securing devices

MSLs for different securing devices are given inleal if not given else where.

The MSL of timber should be taken as 0.3 kN/cm#madrto the grain.

Material MSL

Shackles, deckeyes, 50% of breaking strength
twistlocks, lashing rods, D-
rings, stackers, bridge fittingg,
turnbuckles of mild steel

Fibre rope 33% of breaking strength
Wire rope (single use) 80% of breaking strength
Wire rope (re-useable) 30% of breaking strength
Steel band (single use) 70% of breaking strength
Chains 50% of breaking strength
Web lashings 50% of breaking strength

Table 1 - Determination of MSL from breaking stréng

For particular securing devices (e.qg. fibre stnajth tensioners or special equipment for securing
containers), a permissible working load may begrlesd and marked by authority. This should be
taken as the MSL.

When the components of a lashing device are coaddéatseries (for example, a wire to a shackle to a
deckeye), the minimum MSL in the series shall applthat device.
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4.1.5.2 Safety factor

When using balance calculation methods for assg#isenstrength of the securing devices, a safety
factor is used to take account of the possibilftureeven distribution of forces among the devices o
reduced capability due to the improper assembth®flevices or other reasons. This safety fastor i
used in the formula to derive the calculated stie(@S) from the MSL and shown in the relevant
method used.

CS = MSL/safety factor
Not withstanding the introduction of such a safefstor, care should be taken to use securing
elements of similar material and length in ordepitavide a uniform elastic behaviour within the

arrangement.

4.1.5.3 Simplified method — Rule of thumb

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Simplified method for evaluation of required laghistrength for safe securing of a cargo unit. The
method does, by no means, optimise any arrangefmghnmay be used as a first approach to define
the arrangement. A later control with the advancattulation method is advisable.

The total of the MSL values of the securing devime®ach side of a unit of cargo (port as well as
starboard) should equal the weight of the unithe(Weight of the unit should be taken in kN).

This method, which implies a transverse accelanaifdlg (9.81 m/s?), applies to nearly any size of
ship, regardless of the location of stowage, stgl@hd loading condition, season and area of
operation. The method, however, takes into accoerther the adverse effects of lashing angles and
non-homogeneous distribution of forces among tearsgg devices nor the favourable effect friction.

Transverse lashing angles to the deck should ngtdser than 60° and it is important that adequate
friction is provided by the use of suitable materiddditional lashings at angles of greater thah 6
may be desirable to prevent tipping but are ndtet@ounted in the number of lashings under the rule
of-thumb.
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4.1.5.4 Assumptions of external forces

Assumption of external forces

External forces to a cargo unit in longitudinahnsverse and vertical directions should be obtained
using the formula:

Fixy.z) = Maxyz) + Fuxy) + Fsey

where

Fxyz = longitudinal, transverse and vertical forces

m = mass of unit

axy = longitudinal, transverse and vertical accelereti(see table 2)
Fuxy) = longitudinal and transverse forces by wind puess

Fswy = longitudinal and transverse forces by sea shoshi

The basic acceleration data are presented in 2able

Longitudinal
Transverse acceleration a, in m/s” acceleration a,|
in m/s*
on deck, high 7.1 69 6.8 6.7 6.7 6.8 6.9 7.1 7.4 3.8
ondeck, low [ | 65 63 6.1 6.1 6.1 6.1 6.3 65 6.7 2.9
‘tween-deck k 59 56 55 54 54 55 56 59 6.2 2.0
lower hold E.‘S.S 5.3 5.1 5.0 50 51 53 55 59 1.8
N O i ' e
0 010203040506 07 0809 L
Vertical acceleration a, in m/s*
7.6 6.2 50 43 43 50 6.2 7.6 9.2

Table 2 - Basic acceleration data

Remarks:
The given transverse acceleration figures inclueponents of gravity, pitch and heave parallel to
the deck. The given vertical acceleration figudtesot include the static weight component.

The basic acceleration data are to be consideredlidsunder the following operational conditions:

Operation in unrestricted area,;

Operation during the whole year;

Duration of the voyage is 25 days;

Length of ship is 100 m;

Service speed is 15 knots;

B/GM= 13 (B: breadth of ship, GM: metacentric height).

ouhwiNk

For operation in a restricted area, reduction eséhfigures may be considered, taking into accitent
season of the year and the duration of the voyage.
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For ships of a length other than 100 m and a sespeed other than 15 knots, the accelerationesyur
should be corrected by a factor given in table 3.

Length

. [m| 30 40 50 60 [70 80 ©O0 100 120 140 160 180 [200 250 300
Spee

[kN]

¢ 1,37 11,31| 1,20 1,09 1,00 0,92 0,85 0O,/9 0,70 0O®S7 0,53| 0,49 0,41 0,36
12 156 (1,47 1,34 1,22 1,12 1,03 0,96 0,90 0,792 00765 0,60| 0,56/ 0,48 0,42
15 175|164/ 1,49 1,36 1,24 1,15 1,07 1,00 0,890 073 0,68| 0,63 0,55 0,48
18 194|180 1,64 1,49 137 1,27 1,18 1,10 0,989 082 0,76 | 0,71 0,61 0,54
21 213|196 1,78 1,62 1,49 1,38 1,29 1,21 1,088 OM90 (0,83 0,78 0,68 0,60
24 232|2,13 1,93 1,76 162 150 1,40 1,31 1,177 1mM98 [0,91 0,85 0,74 0,66

Table 3 — Correction factors for length and speed

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

It should be noted that the valuesTiable 3for ships with length outside the range 50 - 2@res
are found by extrapolation and should be used watime care and criticism. The extended table is
included in LASHCON',

For length/speed combinations not directly tabualatiee following formula may be used to obtain the
correction factor with v = speed in knots and lendth between perpendiculars in metres:

correction factor E 0345EF/ j + (58'62[ L _1034'5)
JL L2

This formula shall not be used for ship lengths sn 50 m or more than 300 m.

In addition, for ships with B/GM less than 13, otihe transverse acceleration figures should be
corrected by a factor given in Table 4.

B/GM 4 5 6 7 8 9 10 11 12 B
on deck, high 2,30 19¢ 1,72 15 140 1,27 1),19111,05]1,00
on deck, low 1,92 1,70, 1,53 1,42 130 1,21 1,1491}Q,04 |1,00
Tween-deck 154 142 133 126 1,19 1,14 1,09 1083 |1,00
lower hold 131 1,24| 1,19 1,1% 1,12 1,09 1,06 1,402 |1,00

Table 4 - Correction factors for B/IGM < 13

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:
It should be noted that valuesTable 4for ships with B/GM < 7 are found by extrapolatiand
should be used with some care and criticism. Theneled table is included in LASHCON

The following cautions should be observed:

In the case of marked roll resonance with ampéituabove + 30°, the given figures of
transverse acceleration may be exceeded. Effestaasures should be taken to avoid this
condition.
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In the case of heading into the seas at high sw@hdnarked slamming shocks, the given
figures of longitudinal and vertical acceleratinay be exceeded. An appropriate reduction
of speed should be considered.

In the case of running before large stern or guiang seas with a stability which does not amply
exceed the accepted minimum requirements, lalgamplitudes must be expected with
transverse accelerations greater than the figsives. An appropriate change of heading
should be considered.

Forces by wind and sea to cargo units above théweedeck should be accounted for by simple
approach:

force by wind pressure =1 kN/m?
force by sea sloshing =1 kN/m2

Sloshing by sea can induce forces much greatertkigafigure given above. This figure should be
considered as remaining unavoidable after adegnessures to prevent overcoming seas.

Sea sloshing forces need only be applied to heigtéeck cargo up to 2m above the weather deck or
hatch top.

For voyages in a restricted area, sea sloshing$aray be neglected.

4.1.5.5 Balance of forces — Advanced method

Friction contributes towards prevention of slidihg following friction coefficients (i) should be
applied.

Materials in contact Friction coefficient, (W)
timber-timber, wet or dry 0,4

steel-timber or steel-rubber 0,3

steel-steel, dry 0,1

steel-steel, wet 0,0

Table 5 — Friction coefficients
The balance calculation should preferably be cdwig for:
- transverse sliding in port and starboard dicets)
- transverse tipping in port and starboard dioed]

- longitudinal sliding under conditions of redddeiction in forward and aft directions

In the case of symmetrical securing arrangementsappropriate calculation is sufficient.
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1. Transverse sliding
The balance calculation should meet the followiagdition (see also figure 1):
FF<sumg+ CSfi+ CSf+ ...+ C&f,

where
n is the number of lashings being calculated
F is transverse force from load assumption (kN)
K s friction coefficient
m is mass of the cargo unit (t)
g is gravity acceleration of earth = 9.81 m/s2
CSis calculated strength of transverse secumnwicds (kN)

CS= MSL
15

f is a function ofu and the vertical securing andle(see table 6).

@

Figure 1 - Balance of transverse forces

A vertical securing anglel greater than 60° will reduce the effectivenesthisf particular securing
device in respect to sliding of the unit. Disratjag of such devices from the balance of forcesigho
be considered, unless the necessary load is gayne imminent tendency to tipping or by a releabl
pre-tensioning of the securing device and maintgitihe pre-tension throughout the voyage.

Any horizontal securing angle, i.e. deviation frtme transverse direction, should not exceed 30°,
otherwise an exclusion of this securing device ftbetransverse sliding balance should be
considered.

0
a
o
03]072] 084 093 100 104 1,04 1,02 006 0/87 076620 0,47| 0,30
01]082] 091] 097 100 100 097 092 0B3 0[72 (59440 0,27] 0,110
00087 094 098 1040 098 094 087 o7 0}64 050340 0,17] 0,00

-30° | -20°| -10° 0° 10° 209 30 40P 5Q° 60° 70° §0° 0° 9

3=

Table 6 - f -Values as a function @fandp

Remark: f 3u sin + cosO]
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2. Transverse tipping
This balance calculation should meet the followgogdition (see also figure 2):
FFasbmg+C%c,+CSc+ ... +CG,
Where
F, m, g, CS, n are as explained under 1, TransalitBag
is lever-arm of tipping (m) (see figure 2)

is lever-arm of stableness (m) (see figure 2)
is lever-arm of securing force (m) (see figuye 2

O oo

C8, fr— 5

[
@
L

Cs,

il

\
\
\
\
\
19 ) ¥ 0 S
\
v
\
A
"
@
5

cs, =

[ B
- / tipping axis

_|

|+——o——4

Figure 2 - Balance of transverse moments
3. Longitudinal sliding

Under normal conditions the transverse securingcde\provide sufficient longitudinal components to
prevent longitudinal sliding. If in doubt, a bat@ncalculation should meet the following condition:

Fkspu(mg-K)+CSfi+CSf+ ...+ C&f,
where

F. s longitudinal force from load assumption (kN)

K, m, g, f, n are as explained under 1, Transvdidiag

F, s vertical force from load assumption (kN)

CS s calculated strength of longitudinal seaydevices (kN)

CcS= MSL

15
Remark: Longitudinal components of transverse rdegulevices should not be assumed
greater than 0.5 CS.
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4.1.5.6 Balance of forces — Alternative Method

This alternative method allows a more precise cmration of horizontal securing angles.

Securing devices usually do not have a pure lodijia or transverse direction in practice but hane
anglef in the horizontal plane. This horizontal securamgylef is defined in this annex as the angle
of deviation from the transverse direction. Thgla@ is to be scaled in the quadrant mode, i.e.
between 0° and 90°.

R

VT

fore aft TOP VIEW fore

\

lashings shown on one side only

o £ :E'E!:J:-”

it

Figure 3 — Definition of the vertical and horizonéacuring anglea andp

A securing device with an andledevelops securing effects both in longitudinal tradsverse
direction, which can be expressed by multiplying talculated strength CS with the appropriate
values of f or f,. The values of,fand { can be obtained from Table 7.

Table 7 consists of five sets of figures, one daclhe friction coefficients p = 0.4, 0.3, 0.21@&nd

0. Each set of figures is obtained by using thticad anglea and horizontal anglp. The value of f

is obtained when entering the table wWitfrom the right while fis obtained when entering wifh

from the left, using the nearest tabular valueof@andp. Interpolation is not required but may be used.

The balance calculations are made in accordantetietfollowing formulae:

Transverse sliding Fy < gmlg+ fy, [CS +....+ fy [CS,
Longitudinal sliding :Fx< gmly - Fz) + fx [CY +....+ fx [CS
Transverse tipping Fy[A <blmlg+ 09(CSL[¢ +CS ¢, +....+ CS, [¢&,)

Caution:

Securing devices, which have a vertical angte less than 45° in combination with horizontadjlen
B greater than 45°, should not be used in the balahtransverse tipping in the above formula.

All symbols used in these formulae have the samaning as defined in 4.1.5.5 excepéand §,
obtained from Table 7, and CS is as follows:

cS= MSL
135
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Table 7.1 for u=104

fy =30 | -20 | -10 1] 10 [ 20 | 30 | 40 | 45 ] S0 | 60 ] 70 | 80 [ 90 Ix
0 0671080 0921100 LOS[I08) 1071021099095 10851072 0570401 90
10 | 063 079 [ 090 098 | 104 106 | 1O LG 0S8 )osd ] 084071 1056 ]|040] 80
20 {061 1075 0861094099 1021011098 1085]1091 0821070 0560401 70

30 [ O55 068 | 078 JORT [0W2 085095092090 ]086 0781067054 [040] 60
40 046 | O58 [ 068 | 0OTT 082|086 | 086 |O84 0820801073064 053 [040] 50
S0 1036 1047 [ 056 | 064 070|074 (07610751074 )0.72 06710601051 040] 40
6O | 023 1033 [ 0421030036061 0631064064 0630601055048 |040] 30
F0 1010 1018 | 027|034 041|046 (050052032 |0.53]|032]1049 10451040 20
S0 [-0051003 |0 1010170241030 [03510391041 04210431044 (0421040] 10
90 [-0201-0.14 | -0.07 1000|0070 14 (0201026028031 035038039040 1]

lable 7.2 for p=0.3

[ tor (" [} for
fy =30 | -20 | -10 0 | 20 | 30 | 40 | 45 | 50 | 60 | 70 | 80 | 90 i
1] 0721084 [ 0931100104104 1021096092087 0760621047030 00
1 |070 082 1092|098 | 102|103 100009351091 080751062047 030]1 80
20 066|078 | 0871094 (0981099096091 |O8K|083]0.73]1060]046] 030 70
30 1060 1071|080 |0ORF090]092 090086 | 0821079069058 |045]030] 60
46 | 0351 062 | 07010771081 |O82|081 07807510721 0.6410534]1043|030] 50
S50 | 041 OS50 | 038|064 106910711071 1069067064 J0381030]041(0.30] 40
60 | 028 1037 | 044 1030|054 )1057 058 058 053710551051 1045]038]030] 30
TOOL013 1022 0281034 (0390420450431 0451045]10431040 103310301 20
80 | 000 | 006 | 01210171022 10271030J033|033]034]|0351034]0.33]030] 10
90 | -0.151-0.10 | -005]0.00 | 0050.10]0 1310191021 023 10.26|0.28|0.30 | 0.30 1]

Lable 7.3 for p = 0.2
i tor e I} for
v | 30 ) 20 -10] 0 1w |20 30 | 40 | 45| 50 | 60 | 70 | 80 | 90 Ix

] OF7 1087100511001 10210011097 080 085|080 |0:67]103310371020]1 90
0 075|108 | 094 JO9S | 100|099 (095 088 | 088 | 0.79 | 0.67 ] 0.532 | 0.37 | 0.20 80
20 | 0OTF1 OB OB JO94 096 | 0951091 083081 0760641051 |0.36(020]1 70
30 065|075 | 082|087 |089 088|083 0.79]10.7510.71 10611048 |0351020] 60
0 056 063 072107710791 07910T76 10720681065 ]|0.56 10451033020 50
S0 046 | 054 | 060 JO64 | OAT 0670661062 1060105371049 10411031020 40

o 1033|040 046 030|053 1053410531051 0490470421036 [0.28]10.20]1 30
70 10201025 030 J034 103710391040 1039 1038|0537 ]10.34]10.30]0.26/|0.20 20
80 1005 009 |04 01710201023 [025]1026]026]026]0.26]0.25]0.23[1020] 10
90 -0 10007 -0.031000]1003 100710101013 101410151017 10,191 0.20]0.20 1]
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Table 7.4 for p=10.1
i tor ct [} tor
iy =30 | =20 | -10 1] 1] 20 3 40 45 S [ill] 710 ] o0 Ix
] DR2 1091 (097 100100097092 1083 ]|07810721039] 0441027 |0.10] M
10 0801089 [ 095 09810991096 | 090 08210771071 0380431027 0.10] 8

20 076 [ O85 [ 091 0941094092086 1078 (074106810361 042]1026 (0101 70
30 | 070 1078 | 084 JOST |O8T OB [080 0731068 [0.63]0.32]10390.25]10.10] 60
40 1061 {069 [ 074 10771077 07510711065 [061 03710471036 1023 [0.10] 50
S0 051057062 |0od]|065 0640611056 [053]104910411031 1021 (0101 40
60 | 038 [ 044 [ 048 |50 031 [ 0500481045 (042 1040010341026 10190101 30
70 | 025 (029 [ 032 034035036035 033 1031103010261 02110.16[0.10] 20
0| 010 | 0.13 | 015 (007 [ 019 0.20 ) 0.20 1020 | 019 1019017 015 | 0.13 [ 0.10 | 10
90 | -0.05 [-0.03 [-0.02 1 0.00 ) 0.02 ] 003005006 007 10080001009 0100101 0

Fable 7.5 for p= 0.0
B for (V] [} for
fy =30 ] =20 | -10 0 10 20 30 40 45 1l 6l 70 ] 90 i~
0 |OS7T1094 109811001098 10940871077 1071106410301 034(10.1710.00] 99
10 JO831093 0971098 09710931083 10.7310.70 0630491034 10,17 10.,00] 80
20 [OSTO8R1093]1094 10930881081 10721066 10601047 103210161000/ 70
30 0751081085 08710850811 0.75]066] 061 1056104310301 015(0,00] 60
40 066 107210751077 107510721066 1059 1054049038026 [0.13]0.00| 50
S50 JO36]060 10631064 1063[060[056]10491045 1041 103210221011 ]0.00] 40
60 043 104710491050 104910471043 1038103531032 102510.1710.09 (0,00 30
70 J0.30]03210.34]034[0.341032]1030]0261024 102210171012 ]0.06]0.00] 20
SO0 1015101610171 017 1007101601500 1310121011009 0.06 [ 0031000 10
o0 | 0.00 | 000 | 000 6.00 | 000 0.00 | 000000000 | 0.00 ] 000000000000 O

Remark: ix=coso-sin P + p-simofv=cosa-cos B + p-sina
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4.1.5.7 Calculated example 1
(Reference is made to paragraph 4.1.5.5 - Balahioeaes — Advanced method)
Ship: L=120m; B=20m; GM=14m; $de 15 knots

Cargo: m =62 t; dimensions=6x4 x4 m
Stowage at 0,7L on deck, low

Lever arm of tipping: a=18m

Lever arm of stableness: b=20m

Lever arm of securing force: 1 & 1.0 m
G=28m

Force by wind pressure:

Longitudinal direction = = 4 m x 4 m x 1 kN/rh= 16 kN
Transverse direction == 6 x4 =24 kN

Force by sea pressure:

Longitudinal direction = =4 x 2 =8 kN
Transverse direction =<E 6x2 =12 kN

PORT | STBD
—H = —K_\—
___-l.‘:,.-"/ | g= 1R
fa0® _—". — ac—'\‘\

je—b=z2—wt—b=2—w |

e

. fromd view

top vidw
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Securing material:

Wire rope:

Shackles, turnbuckles, deck rings:

JANUARY 2004

breaking strength = 125 kN
MSL = 100 kN
breaking gtrer= 180 kN

MSL = 90 kN
Stowage on dunnage boards: u=0.3 (Steel — timber)
Calculated strength (using lowest MSL): CS = WA 60 kN
Securing Arrangement:
SIDE n CS a f* Cc
STBD 4 60 kN 40° 0.96 2.8
PORT 2 60 kN 40° 0.96 2.8
PORT 2 60 kN 10° 1.04 1.0

*) Where f is taken from Table 6

External forces:

F« = mass x long.acc. x correction factor from tebkelong. force by wind + long. force by sea

=62x2.9x0.89 +16 + 8 =184 kN

Fy = mass x trans.acc. x correction factor fromesbt- trans. force by wind + trans. force by sea

=62 x6.3x0.89 +24 + 12 =384 kN

F, = mass x vertical acc. x correction factor frahlé 3
=62 x6.2x0.89 =342 kN

Balance of forces (STBD arrangement):

Fy<pxmxg+nxCSxf= Friction force + Lashingde
384 <0.3x62x9.81+4x60x0.96

384 <412

This is OK!

Balance of forces (PORT arrangement):

Fy<pxmxg+nxCSxf+nxCSxf= Friction foreeLashing force

384<0.3x62x9.81+2x60x0.96+ 2 x 600641.

384 <422

This is OK!

Transverse tipping (STBD arrangement):

Fyxa<bxmxg+nxCSxc = Tipping moment ‘shang force

384x1.8<2x62x981+4x60x2.8
691< 1216 + 672

691< 1888

No tipping, even without lashings!

DET NORSKEVERITAS

Page 32



CARGO SECURING MODEL MANUAL JANUARY 2004

4.1.5.8 Calculated example 2

(Reference is made to paragraph 4.1.5.6, Balanfirads — Alternative Method)

A cargo unit of 68 t mass is stowed on timber (3) in the tween deck at 0.7 L of a vessel. L =
160 m, B =24 m, v =18 kn and GM = 1.5 m. Dimensiof the cargo unit are height = 2.4 m and
width = 1.8 m.

The external forces are: Fx =112 kN
Fy =312 kN
Fz =346 kN

The top view shows the overall securing arrangemhteight lashings.

a=40"p=30"No.8
fore No. 1 o = 40° p = 30°

__,../"”*
ow EHHH“*#

B8t
p=03 [ No.3 o =50 g = 20"

—~

Calculation of balance of forces:

a=20"p=10"No.7

No.2 e = 50° p = 20°

a=20"p=30"Nos

N\ //

Mo. 4 o = 40° p = 40°
o =40° B = 30° No.5

No. MSL | CS (kN) o B fy Csxf fx Cs x §
(kN)

1 108 80 40° stbd  30° fwgd  0.86 68.8 sthd 0.58 Asdi

2 90 67 50° stbd  20° aft 0.83 55.6 sthd 0.45 30.2ja
3 90 67 50°stbd 20°fwd 0.83 55.6 sthd 0.45 302 1
4 108 80 40° stbd  40° aft 0.78 62.4 sthd 0.69 ag.2
5 108 80 40°porf 30°aff 086 68.8port 0.58 4614

6 90 67 20° portf  30° aft 0.92 61.6 port 0.57 382 a
7 90 67 20° portf  10° fwo 1.03 69.0 port 0.27 18vi f
8 108 80 40° porf  30° fwd 0.86 68.8 port 0.58 4ad

Transverse balance of forces (STBD arrangement) No%, 2, 3 and 4:

Fy<pxmxg+C3xfy+ CSxf,+ CSxfis+ CSxfys = Friction force + Lashing force
312<0.3x68x9.81+68.8+55.6+55.6+62.4
312 < 443 this is OK!
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Transverse balance of forces (PORT arrangement) NoS, 6, 7 and 8:

Fy<pxmxg+ C8xfis+ CSxfe+ CSxfy; + CSx fyg = Friction force + Lashing force
312<0.3x68x9.81 +68.8+61.6 +69.0+68.8
312 < 468 this is OK!

Longitudinal balance of forces (FWD arrangement) Ne. 1, 3, 7, 8:

Fxk<ux(Mxg-E)+CS xfy+CSxf+ CSx i+ CS X fyy = Friction force + Lashingforce
112 < 0.3 (68 x 9.81 - 346) + 46.4 + 30.2 + 1846#4
112 <237 this is OK!

Longitudinal balance of forces (AFT arrangement) Ns.2, 4, 5, 6:

Fk<ux(mMxg-E) +CSxfis+ CSxfet+ CS Xty + CS X fyg = Friction force + Lashingforce
112 < 0.3 (68 x 9.81 - 346) + 30.2 + 55.2 + 46382
112 <266 this is OK!

Transverse Tipping

Unless specific information is provided, the vaticentre of gravity of the cargo unit can be
assumed to be at one half the height and the ®aseswentre of gravity at one half the width.
Also, if the lashing is connected as shown in #etch, instead of measuring c, the length of the
lever from the tipping axis to the lashing CSsitbnservative to assume that it is equal to the
width of the cargo unit.

Fy

+—p
l b \\!Ipping axis
Fy-a < b m-g+ ﬂ.g-(CS|'G]+CSI'¢21C53'E3+CSJ'04}
312-24/2 < 1.8/2-68-981 + 0.9-1.8-(B0+67+67+80)
374 < 600 + 476
374 < 1076 this is QK |

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Explanations and interpretation of “Procedure falculation of forces in semi- and non-standardised
lashing arrangements”

1. The exclusion of very heavy units as carrieceatige provisions of chapter 1.8 of the Code
from the scope of application of the methods ghbalunderstood to accommaodate the
possibility of adapting the stowage and securihguzh units to specifically determined
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weather conditions and sea conditions during tmoms The exclusion should not be
understood as being a restriction of the methodsits up to a certain mass or dimension.

The acceleration figures given in table 2, im&anation with the correction factors,
represent peak values on a 25-day voyage. Tlais dot imply that peak values in x, y and
z directions occur simultaneously with the sanmabgbility. It can be generally assumed that
peak values in the transverse direction will appeacombination with less than 60% of the
peak values in longitudinal and vertical directson

Peak values in longitudinal and vertical directsomay be associated more closely becaus
they both arise from pitching and heaving.

1)

The advanced calculation method uses the “waase approach”. That is expressed clearly
by the transverse acceleration figures, whichéase to forward and aft in the ship and
thereby show the influence of transverse compsradrgimultaneous vertical accelerations.
Consequently there is no need to consider veréicaélerations separately in the balances
of transverse forces and moments. These simultiaheacting vertical accelerations create
an apparent increase of weight of the unit andtimerease the effect of the friction in the
balance of forces and the moment of stableneeibalance of moments. For this reason
there is no reduction of the force mg normal ® deck due to the presence of an angle of
heel.

The situation is different for the longitudinaidéhg balance. The worst case would be a
peak value of the longitudinal forcg &companied by an extreme reduction of weight
through the vertical force F

The friction coefficients shown in the methadssomewhat reduced against appropriate
figures in other publications. The reason for thi®uld be seen in various influences which
may appear in practical shipping, as: moisturegage, oil, dust and other residues, and
vibration of the ship.

There are certain stowage materials available \Whace said to increase friction
considerably. Extended experience with these madgenay bring additional coefficients intg
practical use.

The principal way of calculating forces withiretsecuring elements of a complex securing
arrangement should necessarily include the comata of:

- load-elongation behaviour (elasticity),
- geometrical arrangement (angles, length),
- pre-tension of each individual securing element.

This approach would require a large volume of infation and a complex, iterative
calculation. The results would still be doubtfuledto uncertain parameters.

Therefore a simplified approach has been chosémtive assumption that the elements take
an even load of CS (calculated strength) whiatedsiced against the MSL (maximum
securing load) by the safety factor 1.5.

When employing the advanced calculation mettiedway of collecting data should be
followed as shown in the calculated example. ¢iciseptable to estimate securing angles, t

L=
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take average angles for a set of lashings andailyito arrive at reasonable figures of the
levers a, b and c for the balance of moments.

It should be borne in mind that meeting or misshwgbalance calculation just by a tiny
change of one or the other parameters indicatdsetaear the goal anyway. There is no
clear-cut borderline between safety and non-safétg doubt, the arrangement should be
improved

4.2 Application of portable securing devices

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Subchapter 4.1.2 provides handling and safety uresitons for the various securing gear to be used on
board, while this chapter should provide informatimbout correct application of portable securing
devices as described in the guidance for the varahapters.

This sub-chapter should draw the master’s attentiotine correct application of portable securing
devices, taking into account the following factaasen from Guidelines for the Preparation of the
Cargo Securing Manual (MSC.1/Circ.1353):

duration of the voyage;

geographical area of the voyage with particutagard to the minimum safe operational
temperature of the portable securing devices;

sea conditions which may be expected;

dimensions, design and characteristics of e s

expected static and dynamic forces during tyage;

type and packaging of cargo units includingicels;

intended stowage pattern of the cargo unitsidiieg vehicles; and

mass and dimensions of the cargo units andheshi

N

ONOUTR W
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5 Supplementary Requirements for different types of essels

5.1 RO-RO Vessels

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This sub-chapter is applicable to all new and exgsRO-RO vessels. Guidance may be utilised from
IMO Assembly resolutions A.533(13) and A.581(1gpeadix 3 and 4 to the CSS Code, respectively.

Extracts from the IMO Assembly Resolution A.533(1i8)given in Appendix lIl.

5.1.1 Longitudinal and transverse distances between fixe@argo Securing Devices

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This subchapter is expected to provide similarrimfation as presented in chapter 3.1. Additionally
longitudinal and transverse distances between segunoints should also be shown. This may be
provided by an arrangement drawing.

5.1.2 Cargo securing arrangements for RO-RO ships exposdd angle of heel after damage or
flooding or other considerations relevant to the déctiveness of the cargo securing
arrangement.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This subchapter is intended to specify cargo saguairangements for RO-RO ships exposed to apgle
of heel after damage or flooding or other considienss relevant to the effectiveness of the cargo
securing arrangement.

A group of IACS (International Association of Ciéisation Societies) members has investigated the
effect on securing arrangements due to angle dfdfesr damage. It was concluded that provided
resolution A.581(14) and annex 13 to the CSS Cosleamplied with, the securing arrangements of
vehicles and other cargoes should prove adequaR@RRO ships in damaged and heeled condition.

5.1.3 Number of lashings and lashings angles

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following is taken from Guidelines for the Ragtion of the Cargo Securing Manual
(MSC.1/Circ.1353):

=

This sub-chapter should describe the applicatioparfable cargo securing devices as to number ¢
lashings and allowable lashing angles.

Due to frequent on- and of loading should RO-RGelsshe equipped with a converted calculation
method presented as diagram or handling procedfmegarious cargoes. The following is typical

text applicable for RO-RO ships. Note that diagramshose presented below are subject to a set|of
assumptions that should be clearly stated in theuabas boundaries within which the curves should
be operated.
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The diagrams are based on the calculation methadrized in Annex 13, and presented as a funcgion
of the period of roll (£). The relation betweensBnd GM is according to DNV rules Pt.3 Ch.1
Sec.4B402:

2k
Te=—==(9)
" JGMm
K = roll radius of gyration in m
GM = metacentric height in m

The values ofkand GM to be used are to give the minimum realisiue of  for the load
considered. In case kas not been calculated for such condition, tileieng approximation design
values may be used:

Kk, = 0,39 B for ships with even transverse distribotof mass
= 0,35 B for tankers in ballast
= 0,25 B for ships loaded with ore between lorgdjital bulkheads

DOUBLE STACKED ROLL TRAILERS

The diagram below gives the minimum number of @dsw side lashing chains on each side of a roll
trailer.

Note!
A coefficient of friction of 0.3 has been appliedthe derivation of the curves. If the deck is very
slippery due to grease, oil spill, water or ice thiction may be reduced to 0 and extra lashimgdl s

be considered.
0.0

550

500

450 4- A

350 4.

Mass of roll trailer [t]

300 4

250 4evannnns

2007
6.0 10 80 90 100 1o 120

Period of Roll [s]

In order to prevent tipping, double stacked rddlilers shall always be secured by two additional

lashings on each side, passing from the bottomecsraf the upper container to the deck securing
points on the same side of the unit. If the ceotagravity is assumed to be situated in the uppéfr h

of the unit, an extra set of lashings on each sidg be necessary. The top container shall also be
secured to the lower container by twistlocks atdaltorners. The principal lashing arrangement is

shown below:
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SEMI TRAILERS
The diagram below gives the minimum number of laglthains on each side of a semi-trailer.

Note!

A coefficient of friction of 0.3 has been appliedthe derivation of the curves. If the deck is very
slippery due to grease, oil spill, water or ice thiction may be reduced to 0 and extra lashimgsl s
be considered.

Weight of semi trailer [t]

15.0

6.0 7.0 8.0 9.0 10.0 1.0 12.0
Period of Roll [s]

The required number of lashings derived from tlagdim is assumed to act with an angle of 45° both
in the transverse, longitudinal and vertical diie@tt If the lashing arrangement deviates signifityan
from this assumption, extra lashings should be idensd.
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5.2 Bulk Carriers

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Bulk carriers will often carry cargoes that fall thin the scope of chapter VI/5 and chapter VII/5 of
the SOLAS Convention and are therefore normallyired to carry an approved CSM on board.
Annexes 1-12 of the CSS cover many of such cargiogshey may be used for this ship type.

Annex 1-12 is given in Appendix V.

5.2.1 Timber Deck Cargoes

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

If vessels are to carry Timber Deck Cargoes, rafeeeshould be made to the IMO “Code of Safe
Practice for Ships carrying Timber Deck Cargoes991.

Extracts from:

- the IMO “Code of Safe Practice for Ships carryingmber Deck Cargoes”, 1991

- the International Conference on Loadlines, 1966

- DNVs interpretention of regulation 44 in order todmmonise this Regulation with the Code pf
Safe Practice for Ships Carrying Timber Deck Cargo@Resolution A.287(VIII)

is given in Appendix IV.
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5.3 Container Carriers

5.3.1 Handling and Safety Instructions

1. Instructions on the proper handling of the secudevices on containers (and other
standardized cargo):

- All loose securing elements have to be appl@mbaling to this Cargo Securing Manual.

- Itis recommended to have only one type of tatdt on board. If more than one type of
twistlocks, the different types should be cleadntified.

- All twistlocks in use have to be locked.
- Twistlocks must be inserted so that opening cks/are accessible for opening.

- Adjustable pressure- or tension / compressiemehts have to be set with a minimum
clearance to the longitudinal bulkhead in orderetuce the movement within the container
block.

- Damaged containers are not allowed to be loaded.

- Cargo carried within the standardized cargosustitould be packed and secured within these
units. The same principles to stowage and secuwfiegrgo inside the containers should be
applied as the same cargo being stowed convelijiardoard.

- The skirts of the bottom rails of the contaiskould not be allowed to come in contact with
the underlying dunnage. These structures aretrestggh members, and will buckle and give
way if placed on dunnage.

2. Safety instructions related to handling of semudevices and to securing and unsecuring of
containers (or other standardized cargo by shghore personnel):

- People working in the cargo area are alwaysdana protective helmet and protective
shoes.

- Any securing or unsecuring of containers mustdreied out during the ship’s stay at berth
or safe anchorage.

- Dropping of container fittings from above istiaden.

- Work on top of container stacks is generallpe¢cavoided. If work on top of containers is
not avoidable, an approved fall protection systenst be used. Access to the top of a
container stack for inserting, locking, unlockimgcollecting securing devices is only
allowable by means of an approved lashing cage.

- Afall hazard shall exist whenever employeesveseking within 0.9 meters of the
unprotected edge of a work surface and 0.3 meterwore, horizontally, from the adjacent
surface. Weather conditions may impair visionaursl footing of workers on top of
containers.
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- Fall protection systems must be inspected aridtaiaed prior to each day’s use.

- Each fall protection system shall be rigged tnimize the free-fall distance.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:
Detailed handling and safety instructions, for arste from the manufacturers guidance literature,
should be provided for all securing devices usdaband.

The ship may only carry dangerous goods accordirthe Certificate of Compliance for Dangerous
Goods. If the ship is certified for dangerous gqdlsse goods shall be segregated, stowed, hand|ed
and secured according to the IMDG Code. Referemiadsio made to the DNV Rules Pt.5 Ch.11 and to
MSC/Circ. 675 “Recommendations on the Safe Trarisggddbangerous Cargoes and Related
Activities in Port Areas”.

For the securing of hazardous or dangerous cargogby; certified fittings are to be used.

5.3.2 Stowage and Securing Instructions

5.3.2.1 Stowage and securing principle on deck and undsgt de

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

For calculations of the forces acting on the con&as, and required lashing, DNV Classification
Notes 32.2 can be used.

This sub-chapter should support the interpretatibthe stowage and securing plan, ref Chapter
5.3.2.2, highlighting:

1. the use of the specified devices;

- In designing and calculating the individual seng systems for each stack not only
the strength of securing devices but also thengfith capacities of the containers haye
been taken into account.

- Diagonal lashings are generally required to sapphe container frame where
transverse racking forces would exceed the pearbieslimit without such lashings.
Such diagonal lashings are generally necessargtacks exposed to wind.
Alternatively, the masses in the stacks thatwngl exposed can be reduced.

- When different stack heights result in “stepcki these should be considered as
outer stacks ( wind exposed ).

2. any guiding or limiting parameters.

The securing arrangements are designed so tleafdites on the containers do not exceed
the following limits, ref DNV Classification Nst82.2:

Standard 1SO 20’ 40’

- Racking force door end 150 kN 150 kN

- Racking force doorless end 150 kN 150 kN

- Racking force side walls 75 (150*) kN 75@) kN

- Corner post compression 864 kN 864 kN
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- Vertical tension in top corner 250 kN 280
(from locking device)
- Vertical tension in bottom corner 250 kN 028N

(from locking device)
- Lashing loads in corner casting
(in plane of cont. wall)
Horizontal 150 kN 150 kN
Vertical 300 kN 300 kN
- Horizontal shoring forces on corners
(perp. to cont. wall)

Lower corner, tension 200 kN 250 kN
Lower corner, compression 300 kN 350 kN
Upper corner, tension 200 kN 250 kN
Upper corner, compression 200 kN 250 kN

* For closed box containers

Lifting forces may become critical in stacks afrenthan 2 containers high. Such forces will
normally be absorbed by twistlocks. Maximumnigtiforces are generally found between
deck or hatch top and the bottom container. Imsaases additional vertical lashings have
to be used to support the twistlocks of the bottontainer.

The mass distribution of the containers as statetthis manual is the optimum distribution
under the given circumstances. Any changes indisisibution will have an effect on the
magnitude and distribution of forces in containeasd securing devices. When other
distributions than given in this manual are chogte following principles should be
followed:

- maximum stack masses or maximum stack herglgsnot be exceeded

- shifting mass from top and downwards is acaapt

- shifting mass from bottom and upwards is tiotied

- when mass is reduced in the bottom of theksthe masses in the containers above
are to be reduced accordingly.

Standard wind forces on ISO containers:
ISO wind force per tier of exposed containers:

- 20’ Containers — 18,5 kN
- 40’ Containers — 37,0 kN

In case of outer stacks on weather deck not bidlad with containers, allowances should
be made for the increased force on the innerksieing exposed to wind.

Possible consequences from misuse of securingetesicmisinterpretation of instructions given
might result in the following:

- Exceeding the maximum stack mass may result in:
- overstressing hatch cover construction
- overstressing stowage and securing devices
- damaging containers or loss of containerslmemnd
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- When twistlocks are not locked properly thisymasult in:
- overstressing stowage and securing devices
- damaging containers or loss of containers aaed

- When lashings are not applied in the relevéatgs this may result in:
- overstressing of twistlocks
- damaging containers or loss of containers aaad

- When the weight distribution in the stack is lilk¢ prescribed in this manual this may result
in:
- overstressing stowage and securing devices
- damaging containers or loss of containers aaad

- If the maximum GM - value in the stowage plaexseeded this may result in:
- higher transverse accelerations
- overstressing stowage and securing devices
- overstressing the ship structure
- damaging containers

5.3.2.2 Stowage and Securing Plan

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This sub-chapter should consist of a compreheraideunderstandable plan or set of plans providing
the necessary overview on:

1. under deck and on deck stowage and locationsrthiners;
2. alternative stowage patterns for containersglifferent dimensions;
3. maximum stack masses, sequence of massasks, stacks affected by wind load,

height of stacks;
4, maximum stack heights with respect to appreigit lines;
5. lashing/securing arrangements.
For vessels with class notati@ontainer Carrieror Container, in addition to other notations, the
securing arrangement is to be approved by the 8ocide Stowage and Securing Plan can be a

separate booklet, Container Stowage/Securing Marosat can be a part of the Cargo Securing
Manual.

5.3.3 Other allowable stowage patterns

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

This sub-chapter should provide the necessary imddion for the master to deal with cargo stowage
situations deviating from the general instructi@uglressed to under sub-chapter 5.3.2.
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EXAMPLE:

1. alternative vertical sequence of masses in stack

2. stacks affected by wind load in the absenceaitdrestacks;
The effect of wind on a stack is indicated in thielé below*.

3. alternative stowage of containers with variomsessions;

4. permissible reduction of securing effort witlyaied to lower stacks masses, lesser stack heights
or other reasons.

5.  the influence of missing lashing rods

The effect of missing lashing rods, when the staeks is not changed, is indicated in the table
below*.

To give an indication of the effect of shifting magpwards, an example where the 20 t container in
the 2nd tier is shifted to the top tier is shownha table below*.

Loadease 1 . Inct. 1 %o 3 Ince. in?e - Iter in%o
Lashnzforce 108.% 1088 oo 1426 3.8
Lift force 3380 1336 218 4225 4.6 3433 13
Compressian t post 2437 3423 382 3258 als 2320 i7
Racking force 537 =, ag 03 39 1048 252
Lashing farce 23% W0t M T3k
LS

s = —
Lift force 1t 1t 10t 1t

!
Compression i post e 251 1 204 20t

3

—_—

Backins force AT AL * 3 2Lt
Loadease 1. Bas=iz | 2. Sheft of masses |3 Wird force added 4. L ashings missing

* The forces are calculated for a specific shithw0’ containers and a GM - value equal to 2.17 m.
For other ships and for other stacks the resultsoi be exactly the same, but show the same
tendencies.
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FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

Applicability and enter into force date of this stimapter is given in the Note on annex 14 of th8 CS
Code.

5.3.4 Cargo safe access plan (CSAP)
5.3.4.1 Ships which are specifically designed and fittedtifie@ purpose of carrying containers
should be provided with a cargo Safe Access PISAE in order to demonstrate that personnel will

have safe access for container securing operafitms plan should detail arrangements necessary for
the conducting of cargo stowage and securing af@rmsanner.

It should include the following for all areas towerked by personnel:
.1 hand rails;
.2 platforms;
.3 walkways;
4 ladders;
.5 access covers;
.6 location in equipment storage facilities;
.7 lighting fixtures;
.8 container alignment on hatch covers/pedestals
.9 fitting for specialized containers, suchesfer plugs/receptacles;
.10 first aid stations and emergency access/ggres
.11 gangways; and

.12 any other arrangements necessary for thegioovof safe access.

5.3.4.2 Guidelines for specific requirements are containezhnex 14 to the CSS Code.
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APPENDIX | =VI

Appendix | — Assessment of MSL for uncertified carg securing devices

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The determination of maximum securing load (MShpisnally based on a certification process
including a break load test and approval of dravandf, for any reason, certificates are not
available, the MSL for most cargo securing equipnmesty probably be obtained directly from the
suppliers or the manufacturers of such equipménsimplified calculation method for assessment [of
the MSL is provided below for use in cases whassigmot possible.

The simplified calculation method is general andssvative. It accounts, however, for possible
strength reducing effects as indents, notcheslmraninor damages to the equipment. It should be
noted that such damages may reduce the strengitisamtly.

1. Assessment of MSL for existing uncertified fixedargo securing devices

Lashing Plates:

h
t = plate
thickness a = throat
— / thickness
4 7 :

YA

L = length of weld
Figure 2.1

If the Maximum Securing Load, MSL, is unknown, fbowing simplified expression may be used
in determine the MSL in kilo Newton, kN, for existi lashing platesMSL = 0.120/47 where h and t
are in millimetres.

If the lashing plate is of single-use type, new wafitth smooth edges without any kind of fractures,
indents or other damages, the following expressiag be usedvISL = 0.1804/

The expressions are valid under the assumptiortitbanaterial yield strengtls, > 235 N/mn, and
that the supporting structure (deck, tanktop, frame) is of sufficient strength.

Where it is documented that the material is of lEgkngth steel, the right side of the expressiag m
be multiplied by the material factog, ¥ (0,/235f"°, whereg, is the actual yield strength.

For determination of necessary throat thickrjess) for the welded connection to supporting
structure, the following expression may be used:MSL / 0.1Z1 +t).

MSL must be in kN and L and t in millimetres. Sigire 2.1 for explanation of variables. The throa
thickness must not, under no circumstances bé¢Hass3.5 mm.
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In order to achieve the necessary hull structurppert, the following main principles for attachrhen
of lashing plates should be considered:

1. Lashing plates, or any other securing poininaneer to be welded on unstiffened platefields.

2. Lashing plates are preferably to be attachdidénwith girder webs or bulkheads as shown on
figure 2.2, alternatively supported by bracketslaswn on figure 2.3.

i \l/

Figure 2.2 Figure 2.3

3. Lashing plates are to be fitted parallel tection of attack for lashing force. See figuré. 2.

% Wi

Figure 2.4

4. Welding of lashing plates to doublers shoulédbaided. In cases where a doubler for some reason
is deemed necessary, this should be of subst#énitkhess to avoid local deflections of the
doubler.

5. Attachment of lashing plates directly to sideditudinals at sheer strake or strength deck
longitudinals in midship area should in generahbeided. However, if this, for some reason, is
deemed necessary, intercoastals between longitadirato be fitted for distribution of forces.
Thickness of intercoastals to be at least as fagitadinals. See figure 2.5.
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T

T

Figure 2.5
D-rings:

For uncertified, existing D-rings the MSIkN] may be calculated by the following simplified
expressionMSL = 0.0940°, where D is the minimum measured ring diameteniltimetres.

If the D-ring is new, without any kind of fracturésdents or other damages, the following expressio
may be usedvISL = 0.1410°,

The expressions are valid under the assumptionshanaterial yield strengti, > 235 N/mn4, and

the supporting structure (deck, tanktop, frame,) escof sufficient strength. Furthermore, welded
seams and saddle plate must have at least the asgsection as the ring and not be impaired by
corrosion

Where it is documented that the material is of leglkngth steel, the right side of the expressiag m
be multiplied by the material factog, ¥ (o,/235f".

For determination of necessary throat thickrjess)] for the welded connection to supporting
structure, the following expression may be used:MSL / 0.127, where L is saddle length

MSL must be in kN and L in millimetres. The thrahickness must not, under no circumstances be
less than 3.5 mm. For sufficient hull structurapport of D-rings, the principles for attachment
outlined for lashing plates above are to be folldws far as practicable.

2. Assessment of MSL for existing uncertified porthle cargo securing devices

Lashing Bars:

For uncertified, existing lashing bars the MEIN] may be calculated by the following simplified
expressionMSL = 0.0840° where D is the lashing bar diameter in millimetres.

If the lashing bar is new, without any kind of fiaes, indents or other damages, the following
expression may be usedSL = 0.126D%

The expressions are valid under the assumptionshanaterial yield strengtly, > 235 N/mn.
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Where it is documented that the material is of latybngth steel, the right side of the expressiag m
be multiplied by the material factog, ¥ (0,/235f"°, whereg, is the actual yield strength.

Turnbuckles:

- always use a turnbuckle with the tension fordengan one straight line.

- never allow a turnbuckle to become the fulcrunamdled forces no matter how slight.

- make sure the screws are at adequate extensien thle securing of the cargo is finalised,
thereby providing scope for further tighteninghils should prove necessary during the voyage
as the cargo and lashing arrangements settle down.

- below deck, and where high torque upon a mainitgsis involved, the eyes of the turnbuckle
should be seized/stopped against its own bodyeweept the screws working back under load
during the course of the voyage. It may not prpwessible to check and/or re-tension below-
deck lashings once cargo loading has completedhatuthes are secured.

The maximum securing loads for bottle-screws amabuckles listed below should only be used for
guidance. There are types of special-purpose tekhds with special fittings and modifications with

deviating strength than those given below. Agtia,manufacturers’ literature should be consulted i
such equipment is to be brought into use.

Bottle Screws Wire Turnbuckles
Screw diameter MSL Eye Diameter Bow Diameter MSL

mm kN mm mm kN

16 7.5 16 16 147
19 11.3 19 18 186
22 16.3 22 25 275
25 21.2

29 27.5

32 37.5

38 51.1

Lashing Chains:

The table below gives some data relevant to trengths and sizes likely to be met with for deck

cargo lashing purposes if lashing chain is to lmelus

Diameter{mm] Link Type MSL [kN]
9 Long 29
11 Long 49
13 Long 69
10 Short 42
13 Short 69
16 Short 105

The table should only be used for guidance purpogesfor most securing equipment the maximum
securing load will depend very much on materialligguaised in the lashing chain. Manufacturers
should be consulted for more detailed informatiaritee equipment.

For existing, uncertified lashing chains the follogy simplified expression may be used for
determination of the MS[kN]: MSL = 0.27530? where D is the minimum diameter in millimetres of
the bar forming the link.
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Lashing Wires:

When assembling and applying conventional wire ifagh the following principles should be
observed:

- Ends of cut off lengths of wire rope must be sedwby suitable adhesive tape.

- The size of wire clips must match the diametehefwire rope.

- The number of wire clips should be at least foerr wire loop.

- The U-bolt of the wire clips should preferablydggplied to the dead end of the wire rope.

- Wire clips should be spaced at intervals not edig six times the wire diameter.

Threads of wire clips must be greased and nutsetiged until the dead end of the wire rope is
visibly dented. Without greasing a sufficienthtigning will be impossible.

- Turn sticks may be used for wires of 12 mm diaamnet less. They should be secured against
reverse turning after tightening the lashing. eAthe first tightening of the lashing the nuts of
wire clips should be re-tightened. Wire lashingsst be applied in a way that chafing at sharp
corners is avoided.

- Doubling of the wire rope is not providing a déing of MSL, due to a loss of strength at the
bend on the top side. However, MSL will be dodhlethe top bend has a radius of at least
three times the wire diameter.

Web Lashings:

Web lashings made of synthetic fibres are extehsive@ed onboard ships for securing of cargo. Such
web lashings certainly elongate considerably moaa steel chains. However, chain lashings often
become slack after some time, due to the motiomiseo$hip and cargo, and slack chains with low
elasticity will give jerking forces on securing ptd, cargo and lashings. The more elastic web
lashings, with proper pre-tensioning, will largelyoid this problem. Modern web lashings have
improved resistance to ripping and chafing comp#odtose available only few years ago.

Web lashings should be used and handled with gegat and it should be borne in mind that the
maximum securing load decreases considerably $yhthetic fibre strap is ripped.

3. Summary of simplified MSL-expressions.

The table below gives a summary of the simplifigdressions presented in this chapter. They may be
used for an approximate calculation of MSL for @rig, uncertified cargo securing equipment.
However, if possible, manufacturers of such equipnsbould always be consulted to obtain the most
accurate values.

Throat MSL [kN] Material factor, f
MSL

Assessment | thickness [mm}’ | “Existing

21 "New"? | g,=235| 0,>235

Lashing plates MSL / 0.1Z1L+t) 0.1 2R, 0.18Nn({lf,

D-rings MSL /0.120 0.094D%F, | 0.141DF, 1.0 (0,/235§ "
Lashing Bars 0.084D°F, | 0.126D7F
Chains 0.278D?> |Tablech.2.2.3
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The table shows required throat thickness in mélres for connections of lashing plates or
D-ring saddle plates to decks, side or bulkheadBhe throat thickness is under no
circumstances to be less than 3.5 millimetres.

“Existing” means uncertified securing devices thate been in use some time. These may be
affected by corrosion, notches, indents or oth@ondamages that may reduce the strength.

“New” means uncertified securing devices that, Some reason, need to be inserted on an
single-use basis. Itis assumed that these egeofrany kind of damages or corrosion.

DET NORSKEVERITAS
Page 52



CARGO SECURING MODEL MANUAL JANUARY 2004

Appendix Il — Log for maintenance of cargo securingequipment

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:
The record book should contain the following infation as a minimum.

- Date of inspection

- Signature of person conduction examination

- Name and identification of items examined

- Results of examination/inspection and mainten@apeir undertaken, if any.

LOG FOR MAINTENANCE OF CARGO SECURING EQUIPMENT

DATE SECURING INSPECTION / MAINT. TEST COMMENT SIGNATURE
DEVICE CARRIED OUT RESULT
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LOG FOR MAINTENANCE OF CARGO SECURING EQUIPMENT
DATE SECURING INSPECTION / MAINT. TEST COMMENT SIGNATURE
DEVICE CARRIED OUT RESULT
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Appendix Il — Extracts from the IMO Assembly Resolution A.533(13)

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
The following text is quoted from IMO Assembly Re®gm A.533(13). The numbering is the same|as
in the resolution text:

2 GENERAL ELEMENTS

2.1 Itis of the utmost importance to ensure that:
.1 cargo units including vehicles intended for theriage of cargo in sea transport are in sound
structural condition and have an adequate numbseauring points of sufficient strength so
that they can be satisfactorily secured to the.sh¥ehicles should, in addition, be provided
with an effective braking system; and
.2 cargo units and vehicles are provided with d@gaate number of securing points to enable
the cargo to be adequately secured on the caroruvehicle so as to withstand the forces, in
particular the transverse forces, which may atigéng the sea transport.

3 ELEMENTS TO BE CONSIDERED BY THE SHIPOWNER AND $HBUILDER

3.1 The ship should be provided with an adequatebeu of securing points of sufficient strength, a
sufficient number of items of cargo securing gafesufficient strength and a Cargo Securing
Manual. In considering the number and strengti@fecuring points and items of cargo
securing gear to be used, the following elememtsilsl be taken into account:

duration of the voyage;

geographical area of the voyage;

sea conditions which may be expected;

size, design and characteristics of the ship;

dynamic forces under adverse weather conditions

types of cargo units and vehicles to be carried

intended stowage pattern of the cargo unitsvahétles;

weight of cargo units and vehicles; and

safe access, safe place of work, illuminatiod &orking conditions for persons engaged in
work connected with cargo stowage and securing

©Co~NOUINWNE

3.2 The Cargo Securing Manual should provide infdiom on the characteristics of cargo securing
items and their correct application.

3.3 Ship’s mobile cargo handling equipment notdixe the ship should be provided with adequate
securing points.

3.4  Ships which are specifically designed anddifte the purpose of carrying containers should be
provided with a cargo Safe Access Plan (CSAP) deoto demonstrate that personnel will
have safe access for container securing operations.

4 ELEMENTS TO BE CONSIDERED BY THE MASTER

4.1 When accepting cargo units or vehicles forrskeipt and having taken into account the elements
listed in paragraph 3.4.3.1 above, the masterldlmisatisfied that:

.1 all decks intended for the stowage of cargtsuncluding vehicles are so far as is
practicable free from oil and grease;
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.2 cargo units including vehicles are in an apmageod order and condition suitable for sea
transport particularly with a view to their bgisecured:;

.3 the ship has on board an adequate supply gb cacuring gear which is maintained in
sound working condition;

.4 cargo units including vehicles are adequatieiwsd on and secured to the cargo unit or
vehicle;

.5 where practicable, cargoes are adequatelydstorend secured to the cargo unit and
vehicle; and

.6 where applicable, safe access to be providaddordance with the CSAP and maintained
throughout cargo operations.

4.2 In addition, cargo spaces should be reguladgected to ensure that the cargo, cargo units and
vehicles remain safely secured throughout the geya

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
The following text is quoted from IMO Assembly Re®mm A.581(14). The numbering is the same|as
in the resolution text:

6 LASHINGS

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL.:
This text was amended by DSC/14 in September, 2009.

6.1 The maximum securing load, MSL, of lashingsuth@ot be less than 100 kN, and they should
be made of material having suitable elongationattaristics. However, for vehicles not
exceeding 15 tonnes (GVM), lashing with lower MSilues may be used. The required number
and MSL of lashings may be calculated accordingntoex 13 to the code of Safe Practice for
cargo Stowage and Securing (CSS Code), takingcomeideration the criteria mentioned in
paragraph 1.5.1 of the Code.

6.2 Lashings should be so designed and attachedtbaided there is safe access, it is possible to
tighten them if they become slack. Where prabteeand necessary, the lashings should be
examined at regular intervals during the voyagktaghtened as necessary.

6.3 Lashings should be attached to the securingguwiith hooks or other devices so designed that
they cannot disengage from the aperture of thergsecpoint if the lashing slackens during the
voyage.

6.4 Only one lashing should be attached to anyapeeture of the securing point on the vehicle.

6.5 Lashings should only be attached to the segyamts provided for that purpose.

6.6 Lashings should be attached to the securinggon the vehicle in such a way that the angle
between the lashing and the horizontal and veileaes lies preferably between 30° and 60°.

6.7 Bearing in mind the characteristics of the stnig the weather conditions expected on the
intended voyage, the master should decide onuh#ar of securing points and lashings to be
used for each voyage.

6.8 Where there is doubt that a road vehicle caapliith the accepted criteria for number and
strength of securing points, the master may,satlisicretion, load the vehicle on board or reject
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7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

it for carriage, taking into account the appantdition of the vehicle, the weather and sea
conditions expected on the intended voyage anatfadir circumstances.

STOWAGE

Depending on the area of operation, the predmmiweather conditions and the characteristics
of the ship, road vehicles should be stowed sothigachassis are kept as static as possible by
not allowing free play in the suspension of theigkes. This can be done, for example, by
compressing the springs by tightly securing th&ale to the deck, by jacking up the chassis
prior to securing the vehicle or by releasingdhiepressure on compressed air suspension
systems.

Taking into account the condition referrednt@il and the fact that compressed air suspension
systems may lose air, the air pressure shouldlbaged on every vehicle fitted with such a
system if the voyage is of more than 24 hourstiéhma If practicable, the air pressure should be
released also on voyages of a shorter duratiftie lair pressure is not released, the vehicle
should be jacked up to prevent any slackeninf@tdashings resulting from any air leakage
from the system during the voyage.

Where jacks are used on a vehicle, the chsissidd be strengthened in way of the jacking-up
points and the position of the jacking-up poiriteidd be clearly marked.

Special consideration should be given to tlcerseg of road vehicles stowed in positions where
they may be exposed to additional forces. Whehacles are stowed athwartship, special
consideration should be given to the forces whiely arise from such stowage. Vehicles
should, so far as possible, be aligned in a fockadt direction.

Wheels should be checked to provide additisealirity in adverse conditions. When freight
vehicles are being stowed on an inclined deckwieels must be chocked before lashing
commences.

Vehicles with diesel engines should not beiteffear during the voyage.

Vehicles designed to transport loads likeliidoe an adverse effect on their stability, such as
hanging meat, should have integrated in theirgteaimeans of neutralizing the suspension
system.

Stowage should be arranged in accordance ngtfotlowing:

.1 The parking brakes of each vehicle or of edement of a combination of vehicles should
be applied and locked.

.2 Semi-trailers by the nature of their desigmuith not be supported on their landing legs
during sea transport unless the landing legspeeially designed for that purpose and so
marked. An uncoupled semi-trailer should be suigpl by a trestle or similar device placed
in the immediate area of the drawplate so thettinnection of the fifth-wheel to the
kingpin is not restricted. Semi-trailers shoutd he supported on their landing legs during
sea transportation unless the deck plating heguede strength for the point loadings. Semi-
trailer designers should consider the spacelandeinforcements required and the selected
areas should be clearly marked.
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Appendix IV — Extracts from various Timber Deck Codes

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following text is quoted from the “Code of Jafactice for Ships carrying Timber Deck
Cargoes”, 1991, chapter 2.1-6.4. The original numig in the Code is maintained.

CHAPTER 2 - STABILITY

2.1 The ship should be supplied with comprehenstability information which takes into account
timber deck cargo. Such information should enétdemaster, rapidly and simply, to obtain
accurate guidance as to the stability of the shigter varying conditions of service.
Comprehensive rolling period tables or diagramseh@oved to be a very useful aid in
verifying the actual stability conditions.

2.2 The stability of the ship at all times, inclogiduring the process of loading and unloading
timber deck cargo, should be positive and to adstad acceptable to the Administration. It
should be calculated having regard to:

.1 the increased weight of the timber deck cangota:
.1.1 absorption of water in dried or seasoneteimand
.1.2 ice accretion, if applicable;

.2 consumables;

.3 the free surface effect of liquid in tanks; and

.4 the weight of water trapped in broken spacelsimthe timber deck cargo and especially
logs.

2.3 The master should:

.1 cease all loading operations if a list develi@psvhich there is no satisfactory explanation
and it would be imprudent to continue loading;
.2 before proceeding to sea, ensure that:
.2.1 the ship is upright;
.2.2 the ship has an adequate metacentric hieigfath departure and arrival conditions;
and
.2.3 the ship meets the required stability dater

2.4 Ships carrying timber deck cargoes should ¢eeas far as possible, with a safe margin of
stability and with a metacentric height which @msistent with safety requirements but such
metacentric height should not be allowed to falblw the recommended minimum.

2.5 However, excessive initial stability shouldas®ided as it will result in rapid and violent
motion in heavy seas which will impose large sligand racking forces on the cargo causing
high stresses on the lashings. Operational expagimdicates that metacentric height should
preferably not exceed 3% of the breadth in ordgrévent excessive accelerations in rolling
provided that the relevant stability criteria aegisfied. This recommendation may not apply to
all ships and the master should take into conatier the stability information obtained from
the ship's stability manual.
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CHAPTER 3 - STOWAGE
3.1 General
3.1.1 Before timber deck cargo is loaded on ang aféhe weather deck:

.1 hatch covers and other openings to spaces lielivarea should be securely closed and
battened down;

.2 air pipes and ventilators should be efficiepiigtected and check-valves or similar devices
should be examined to ascertain their effectigeragainst the entry of water;

.3 accumulations of ice and snow on such areadteuremoved; and

4 itis normally preferable to have all deck lagfs, uprights, etc., in position before loading
on that specific area. This will be necessarykha preloading examination of securing
equipment be required in the loading port.

3.1.2 The timber deck cargo should be so stowdd tha

.1 safe and satisfactory access to the crew'segaapilot boarding access, machinery spaces
and all other areas regularly used in the necgsgarking of the ship is provided at all
times;

.2 where relevant, openings that give accessetauthas described in 3.1.1.1 can be properly
closed and secured against the entry of water;

.3 safety equipment, devices for remote operaiforalves and sounding pipes are left
accessible; and

4 it is compact and will not interfere in any waith the navigation and necessary working of
the ship.

3.1.3 During loading, the timber deck cargo shduddept free of any accumulations of ice and
snow.

3.1.4 Upon completion of loading, and before sgilimthorough inspection of the ship should be
carried out. Soundings should also be taken tiywiiat no structural damage has occurred
causing an ingress of water.

3.2 Height and extent of timber deck cargo

3.2.1 Subject to 3.2.2, the height of the timberkd=argo above the weather deck on a ship within a
seasonal winter zone in winter should not exceethird of the extreme breadth of the ship.

3.2.2 The height of the timber deck cargo shouldelstricted so that:

.1 adequate visibility is assured;

.2 a safe margin of stability is maintained atsédiges of the voyage;

.3 any forward-facing profile does not presentrbgaging shoulders to a head sea; and

.4 the weight of the timber deck cargo does noted the designed maximum permissible load
on the weather deck and hatches.

3.2.3 On ships provided with, and making use dirttimber loadline, the timber deck cargo should
be stowed so as to extend:

.1 over the entire available length of the welvails between superstructures and as close as

practicable to end bulkheads;
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.2 at least to the after end of the aftermosthvedy in the case where there is no limiting
superstructure at the after end;

.3 athwartships as close as possible to the siges, after making due allowance for
obstructions such as guardrails, bulwark stagsghts, pilot boarding access, etc., provided
any area of broken stowage thus created at dieectithe ship does not exceed a mean of 4%
of the breadth; and

4 to at least the standard height of a supetsireiother than a raised quarterdeck.

3.2.4 The basic principle for the safe carriagarof timber deck cargo is a solid stowage during all
stages of the deck loading. This can only be aekidy constant supervision by shipboard
personnel during the loading process.

3.2.5 Appendix A provides general advice on stowargetices which have proved to be effective for
various types of timber deck cargoes.

CHAPTER 4 - SECURING
41 General

4.1.1 Every lashing should pass over the timbek dacgo and be shackled to eyeplates suitable and
adequate for the intended purpose and efficienthched to the deck stringer plate or other
strengthened points. Such arrangements will bei@peconsidered by class. They should be
installed in such a manner as to be, as far adigable, in contact with the timber deck cargo
throughout its full height.

4.1.2 All lashings and components used for secigimyld:

.1 possess a breaking strength of not less thakN3

.2 after initial stressing, show an elongatiomaf more than 5% at 80% of their breaking
strength; and

.3 show no permanent deformation after having Isesjected to a proof load of not less than
40% of their original breaking strength.

4.1.3 Every lashing should be provided with a tgimg device or system so placed that it can safely
and efficiently operate when required. The loalléproduced by the tightening device or
system should not be less than:

.1 27 kN in the horizontal part; and
.2 16 kN in the vertical part.

4.1.4 Upon completion and after the initial secgyitihe tightening device or system should be left
with not less than half the threaded length oéwoor of tightening capacity available for future
use.

4.1.5 Every lashing should be provided with a dewican installation to permit the length of the
lashing to be adjusted.

4.1.6 The spacing of the lashings should be suattlie two lashings at each end of each length of
continuous deck stow are positioned as closeadipable to the extreme end of the timber
deck cargo.
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4.1.7 If wire rope clips are used to make a jaina iwire lashing, the following conditions shoukl b
observed to avoid a significant reduction in ggtbn

.1 the number and size of rope clips utilized $thdwe in proportion to the diameter of the wire
rope and should not be less than four, each dpatdatervals of not less than 15 cm;

.2 the saddle portion of the clip should be agbi@the live load segment and the U-bolt to the
dead or shortened end segment;

.3 rope clips should be initially tightened sotttheey visibly penetrate into the wire rope and
subsequently be re-tightened after the lashisgoean stressed.

4.1.8 Greasing the threads of grips, clips, shackiel turnbuckles increases their holding capacity
and prevents corrosion.

4.2  Uprights

4 .2.1 Uprights should be fitted when requiredtmy mature, height or character of the timber deck
cargo.

4.2.2 When uprights are fitted, they should:

.1 be made of steel or other suitable materialdefquate strength, taking into account the
breadth of the deck cargo;

.2 be spaced at intervals not exceeding 3 m;

.3 be fixed to the deck by angles, metal sockeexjaally efficient means; and

.4 if deemed necessary, be further secured bytal macket to a strengthened point, i.e.
bulwark, hatch coaming.

4.3 Loose or packaged sawn timber
4.3.1 The timber deck cargo should be secured gimaut its length by independent lashings.

4.3.2 Subject to 4.3.3, the maximum spacing ofdkhings referred to above should be determined
by the maximum height of the timber deck cargthivicinity of the lashings:

.1 for a height of 4 m and below, the spacing &hbe 3m;
.2 for heights of above 4 m, the spacing should.be.

4.3.3 The packages stowed at the upper outboael@dbe stow should be secured by at least two
lashings each.

4.3.4 When the outboard stow of the timber decihe#s in lengths of less than 3.6 m, the spacing of
the lashings should be reduced as necessaryarsithable provisions made to suit the length
of timber.

4.3.5 Rounded angle pieces of suitable materiabdasdyn should be used along the upper outboard
edge of the stow to bear the stress and pernaitréreving of the lashings.

4.4 Logs, poles, cants or similar cargo

4.4.1 The timber deck cargo should be secured gimaut its length by independent lashings spaced
not more than 3 m apart.
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4.4.2 If the timber deck cargo is stowed over tateles and higher, it should, in addition to being
secured by the lashings recommended in 3.4.lyrigef secured by:

.1 a system of athwartship lashings (hog lashijgysing each port and starboard pair of
uprights near the top of the stow and at othpr@piate levels as appropriate for the height
of the stow; and

.2 alashing system to tighten the stow wheretdyad continuous wire rope (wiggle wire) is
passed from side to side over the cargo anddwitinuously through a series of snatch
blocks or other suitable device, held in placddmnt wires.

4.4.3 The dual continuous wire rope, referred t8.th2.2, should be led to a winch or other
tensioning device to facilitate further tightening

4.4.4 The recommendation of 4.4.2.2 should applytimber deck cargo of cants.

4.5 Testing, examination and certification

4.5.1 All lashing and components used for the seguwf the timber deck cargo should be tested,
marked and certified according to national regoest or an appropriate standard of an
internationally recognized standards institutepi€g of the appropriate certificate should be

kept on board.

4.5.2 No treatments which could hide defects oucednechanical properties or strength should be
applied after testing.

4.5.3 A visual examination of lashings and compdsishould be made at intervals not exceeding 12
months.

4.5.4 A visual examination of all securing pointstbe ship, including those on the uprights, tefit,
should be performed before loading the timber aeehgo. Any damage should be satisfactorily
repaired.

4.6 Lashing plans

One or more lashing plans complying with the rec@mdations of this Code should be provided and
maintained with this Cargo Securing Manual for giaug timber deck cargo.

CHAPTER 6 ACTION TO BE TAKEN DURING THE VOYAGE

6.1 Tightening of lashings

6.1.1 Itis of paramount importance that all laglibbe carefully examined and tightened at the
beginning of the voyage as the vibration and wagldf the ship will cause the cargo to settle
and compact. They should be further examinedgatlae intervals during the voyage and
tightened as necessary.

6.1.2 Entries of all examinations and adjustmemtaghings should be made in the ship's log-book.

6.2 Voyage planning and ship handling
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6.2.1 The master should plan the voyage so asoid @otential severe weather and sea conditions.
To this effect, weather reports, weather facsisnileweather routing agencies should be
consulted.

6.2.2 In cases where severe weather and sea omsditie unavoidable, masters should be conscious
of the need to reduce speed and/or alter coue @arly stage in order to minimize the forces
imposed on the cargo, structure and lashingsladiengs are not designed to provide a means
of securing against imprudent ship handling inviyegeather. There can be no substitute for
good seamanship.

6.3 Listing during voyage

If a list occurs that is not caused by normal Useoasumables (water and fuel), such a list can
probably be attributed to one of three causespssiply a combination of same.

Cargo shift

6.3.1 A major shift of deck cargo will obviously bemediately apparent. Deck cargo may however
have shifted imperceptibly or there may have teeshift of cargo below decks. An immediate
examination should determine whether or not caagshifted and if this is the case the master
will have several remedies available to him depandpon the exact circumstances.

6.3.2 The ballasting and transferring of ballasfiuet to reduce or correct a list caused by a athift
cargo should, however, be carefully consideredesthis action would, in all probability, result
in a far greater list if the cargo should subsetjyeshift to the other side.

6.3.3 As any cargo shift will in most cases ocouadverse weather conditions, sending crew to
release or tighten the lashings on a moving dtezhcargo may well represent a greater hazard
than retaining an overhanging load. A moving dfteti timber deck cargo should only be
jettisoned after careful consideration; jettisgnis unlikely to improve the situation as the
whole cargo stack would probably not fall at orfsevere damage may also be sustained by the
propeller if it is still turning when timber istfesoned.

Water ingress

6.3.4 The possibility of water ingress should imiagaly be determined by sounding throughout the
ship. In the event that unexplained water is detkall available pumps should be used to bring
the situation under control. Subsequent actiotisolwiously depend upon whether or not such
ingress of water can be controlled by use of pumps

Angle of roll

6.3.5 If the rolling of the ship prior to the deiiea of the list has been exceptionally slow aral th
ship has returned to the upright position in @gish manner, this will indicate that the ship has
little or no metacentric height remaining. The iéstherefore due to the ship lolling to one side
and having no righting arm to return it to theigpt position. This situation may be rectified by
either adding weight to the low part of the shipllasting double bottom tanks) or removing
weight from the high part (deck cargo). Of the wmytions, ballasting is usually preferable and
if empty divided double bottom space is availatite,tank on the lower side should be ballasted
first in order to immediately provide additionaétacentric height-after which the tank on the
high side should also be ballasted. However, speare should be taken in ballasting and
deballasting to rectify the situation since thizyncause a far greater list to the other side.
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FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following is quoted from the "Code of Safe Ri@cfor Ships carrying Timber Deck Cargoes”
1991, Appendix A. The original numbering in the €mdmaintained.

Code of Safe Practice for Ships carrying TimberlD€argoes 1991, Appendix A

Advice on stowage practices
1 GENERAL

1.1 The stowage practices described in this apgdraie been found to achieve satisfactory
results, provided that account is taken of themenendations of chapters 1-6. Although
specific conditions may dictate a departure froese guidelines, the basic principles as
detailed in 1.2 should nevertheless be adhered to.

1.2 The basic principle for the safe carriage mbtr deck cargo is, as indicated earlier, to mhake t
stow as solid and compact as practicable. Thegserpf this is to:

.1 prevent slack in the stow which could caugddishings to slacken;
.2 produce a binding effect within the stow; and
.3 reduce to a minimum the permeability of trenst

1.3 Lashings prevent deck cargo from shifting lréasing the friction due to pre-stress forces and
counteracting forces on the stow in the directibpossible shifting. The lashings should meet
the following criteria:

.1 the strength of all lashing elements shouldtdeast equal to that recommended in the

Code; and
.2 the necessary tension should be maintainedgltire whole voyage.

1.4 The shifting of timber deck cargo is due matolyhe following causes which may occur singly
or together:

.1 lashings becoming slack due to compaction@ttrgo during the voyage, unsuitable
devices for tightening the lashing systems andédequate strength of the lashings;

.2 movement of the cargo across the hatch covers$alinsufficient friction, particularly in ice
and snow;

.3 inadequate strength of the uprights due to pwderial properties and/or excessive forces;

.4 heavy rolling or pitching of the ship;

.5 impact from heavy seas.

1.5 Great care should be taken to keep the stap upright condition during loading as even a
slight list will impose a considerable load on th&ining uprights. The necessity for prudent
ship handling during the voyage cannot be ovessé@; imprudent ship handling can nullify
even the best of stowages.

1.6 The lashings should be in accordance with enapbf the Code and may comprise the
following types:
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.1 Hog lashings are normally used over the secaddtlard tiers and may be set "hand tight"
between stanchions. The weight of the upper tigrsrwoaded on top of these wires will
further tighten them (see figure 1).

.2 Wire rope lashings which are used in additioohain lashings. Each of these may pass over
the stow from side to side and loop completely adotine uppermost tier. Turnbuckles are
fitted in each lashing to provide means for tigimgrthe lashing at sea (see figure 2).

.3 Wiggle wires which are fitted in the manner afheelace to tighten the stow. These wires
are passed over the stow and continuously throwsghies of snatch blocks, held in place by
foot wires. Turnbuckles are fitted from the toptlod footwire into the wiggle wire in order
to keep the lashings tight at sea (see figuresd3an

.4 Chain lashings which are passed over the ttpeo$tow and secured to substantial padeyes
or other securing points at the outboard extresiethe cargo. Turnbuckles are fitted in
each lashing to provide means for tightening tkhileg at sea (see figure 5)

1.7 Systems for securing timber deck cargoestaws in figures 3, 4, 5, 6, and 7

hag lashings

wire rope lashings

Figure 1 Figure 2

double sheave

snatch block
wira rope
topping lift clamps,

wiggle
Vwire

Detail 1

Clamping arrangement
cargo boom snatch block
o CB100 Tunner
wiggle wire
double sheave
blocks snatch block dauble lashing
/\!see Detzil 1} 4 wiggle wire
gipsy head L = .
- -_—— -t— _— ‘_—%,._fnolwme:
cargo winch B D - ~ . winch
ta'pp'mg turnbuckle or
b lever tensioner
winch
Figure 3 Figure 4
Chain lashings
N - I-:.so ™ or 3.06 rr.—o-]

Figure 5
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2 PACKAGED TIMBER AND CANTS

2.1 Timber packages are usually bundled by bandagiened mechanically (hard bundled) or by
hand (soft bundled). The packages may not hawelatd dimensions and they are not always
flush at both ends. The stowage problem is compediy differences in the lengths of
packaged timber when the packages are stowedard bwe ship. Moreover, the master of the

ship often has no influence on the order in whighpackages are delivered.

2.2 Packages which contain random lengths likeljigcupt the compaction of the stow should not
be loaded on deck. Other packages of random Ismgipable of compact stowage may be
loaded on deck in a fore-and-aft direction butemexposed surfaces or in the stowage

outboard of the hatch coamings (see figures 8and
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2.3 Packages for deck stowage should be solidlyermad They should have bands adequate to
prevent slackening or disintegration of the paekagring the voyage, which could cause a
loosening of the stow as a whole. Slack band$erndp surface of the deck cargo are
dangerous foot traps.

2.4  Cants are usually bundled by banding, butrtiegularities caused by varying thicknesses and
curved sides make compact bundling very diffitolachieve. Because of these factors,
considerable broken stowage is encountered asWelltendency is for the packages to assume
a rounded cross-section within the bands duegt@tinved sides of the individual pieces (see
figure 10).

steel bands/wires

R

P———
--_-____-'_"'_'"‘——
-______-_'—l—n-

&
e ——— &

1.00-1.50 m

4.00-5.00 m
Figure 10

2.5 A solid stow of packaged timber is not alwagsgible as the packages of timber have different
measurements, may be patrtially soft bundles, aps ghay exist between the packages. It is
essential, however, that the upper tier and outbpackages be stowed as compactly as
possible and the upper tiers chocked as necessary.

2.6 The methods used to stow cargoes of loose tifob&ansport cannot always be applied to the
transport of packaged timber as:

.1 packaged timber cannot be stowed to give a aotnpss as tight as that achieved with loose
timber, and lashings may therefore be less efk=ct

.2 packaged timber cannot be stowed between thightp as densely and with so few gaps as
loose timber. The uprights may consequently hagistain greater loads when packaged
timber is being carried and may absorb the fogeserated by the cargo when it is moving.

2.7 Before commencing to load on the deck or hatchdirm and level stowage surface should be
prepared. Dunnage, where used, should be of fougber and should be placed in the
direction which will spread the load across th@'stunderdeck structure and assist in draining.
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2.8 Due to the system of athwartship lashing, tbe/age of packages should generally be in the
fore-and-aft direction; the wings of the upper tirews should always be in the fore-and-aft
direction. It is advisable to have one or more-adjacent tiers stowed athwartships when
above the level of the hatches in order to produbnding effect within the cargo. Also,
athwartship packages should be carried abovedtobés to interlock the load. If packages with
great differences in length are to be loadedldhgest packages should be stowed fore and aft
outboard. Short packages should be confined tmtiex portions of the stowage. Only
packages flush at both ends can be stowed atthwestsee figures 11,12 and 13).
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2.9 The timber should be loaded to produce a cotgtaw with a surface as level as practicable.
Throughout the loading, a level and firm stowagdaxe should be prepared on each working
tier. Rough dunnage, if used, should be spreadaiveast three adjacent packages to produce a
binding effect within the stow, particularly inghvings.

2.10 Any gaps occurring around packages in whierctirgo may work at sea, such as in the vicinity
of hatch coamings and deck obstructions, shoufilled with loose timber, efficiently chocked
off or effectively bridged over. For this purpassupply of timber chocking material should be
made available to the ship.

2.11 Packages at the outboard edges of the stavidshe positioned so that they do not extend over
the padeyes and obstruct the vertical load oatheartship lashings. The end of each deck
stow should be flush in order to minimize overtataresist the influence of green seas and to
avoid the ingress of water.
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Large heavy boards and squares of timber, Wdaeled on deck in combination with packages,

should preferably be stowed separately. When glaceapper tiers, heavy pieces of timber tend
to work loose at sea and cause some breakingchpas. In the event that boards and squares
are stowed on top of packages they should beesitlg restrained from movement.

When the final tier is loaded on a large nunab¢iers, it may be stepped in from the outereedg
of the stow about 0.5-0.8 m (a half package).

LOGS

If logs are loaded on deck together with paekiagnber, the two types of timber should not be
intermixed.

Logs should generally be stowed in a fore-dhdigection to give a slightly crowned top
surface such that each log is adequately resttdroen movement when the system of securing
is in place and set up taut.

In order to achieve a compact stow, the butiach log or sling of logs should not be in the
same athwartship plane as those adjacent to it.

In order to achieve a more secure stowagegsfuden stowed on deck, a continuous wire (hog
wire) should be utilized at each hatch meetingstrecifications of chapter 4 of the Code. Such
hog wire should be installed in the following mann

.1 At approximately three quarters of the heidtthe uprights, the hog wire should be rove
through a padeye attached to the uprights ateté so as to run transversely, connecting
the respective port and starboard uprights. Tueléishing wire should not be too tight when
laid so that it becomes taut when overstowed wiitier logs.

.2 A second hog wire may be applied in a similanner if the height of the hatch cover is less
than 2m. Such second hog wire should be instaligdoximately 1 m above the hatch
covers.

.3 The aim of having the hog wires applied in thenner is to assist in obtaining as even a
tension as possible throughout, thus produciniglamard pull on the respective uprights.

PULP WOOD AND PIT-PROPS

When these items are stowed in the mannerideddoelow, good compaction of the deck
cargo can be obtained.

.1 In the deck area clear of the line of hatctiescargo should be stowed in the athwartship
direction, canted inboard by some cargo laid &ové aft in the scuppers.

.2 At the centre of the stow, along the line dthas, the cargo should be laid in the fore-and-
aft direction when the wing cargo has reachedmhagight.

.3 At the completion of loading, the cargo shdudde a level surface with a slight crown
towards the centre.

To prevent the cargo from being washed out foefow its lashings, it is recommended that
nets or tarpaulins be used as follows:

. 1 the ends of each continuous section of dexdocdf not stowed flush with the superstructure
bulkhead, may be fitted with a net or tarpautnetshed and secured over the athwart-ship
vertical surface;
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.2 over the forward end of each continuous secdfafeck cargo and in the waist of the ship
the top surface may be fitted with a net or talipastretched and secured across the breadth
of the cargo and brought down the outboard \ar§ides to securing points at deck level.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following text is quoted from the Internatio@ainference on Loadlines 1966.

Annex | - Regulations for determining loadlines.
Regulation 44

Stowage
General

(1) Openings in the weather deck over which casggowed shall be securely closed and battened
down. The ventilators shall be efficiently prottt

(2) Timber deck cargo shall extend over at leasthtire available length which is the total length
of the well or wells between superstructures. Whbkere is no limiting superstructure at the
after end, the timber shall extend at least taafter end of the aftermost hatchway. The timber
shall be stowed as solidly as possible to at légsstandard height of the superstructure.

(3) On a ship within a seasonal winter zone in arinthe height of the deck cargo above the
weather deck shall not exceed one-third of theeext breadth of the ship.

(4) The timber deck cargo shall be compactly stouashed and secured. It shall not interfere in
any way with the navigation and necessary worthefship.

Uprights

(5) Uprights, when required by the nature of thebter, shall be of adequate strength considering
the breadth of the ship; the spacing shall beblgtfor the length and character of timber
carried, but shall not exceed 3 metres (9.8 f&thng angles or metal sockets or equally
efficient means shall be provided for securingupgghts.

Lashings

(6) Timber deck cargo shall be efficiently secuttedughout its length by independent over-all
lashings spaced not more than 3 metres (9.84dpat}. Eye plates for these lashings shall be
efficiently attached to the sheer strake or todbek stringer plate at intervals of not more than
3 metres (9.8 feet). The distance from an endhaalll of a superstructure to the first eye plate
shall be not more than 2 metres (6.6 feet). Eggepland lashings shall be provided 0.6 metres
(23 inches) and 1.5 metres (4.9 feet) from thesefidimber deck cargoes where there is no
bulkhead.

(7) Lashings shall be not less than 19 millime{desch) close link chain or flexible wire rope of
equivalent strength, fitted with sliphooks anchturckles, which shall be accessible at all times.
Wire rope lashings shall have a short length o llink chain to permit the length of lashings to
be regulated.
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(8) When timber is in lengths less than 3.6 mgtés8 feet) the spacing of the lashings shall be
reduced or other suitable provisions made totkaitength of timber.

(9) Allfittings required for securing the lashingsall be of strength corresponding to the strength
of the lashings.

Stability

(10) Provision shall be made for a safe marginaisity at all stages of the voyage, regard being
given to additions of weight, such as those duwbsorption of water and icing and to losses of
weight such as those due to consumption of fuglséores.

Protection of Crew, Access to Machinery Spaces, etc

(11) In addition to the requirements of Regula2&n(5) of this Annex guard rails or life lines
spaced not more than 330 millimetres (13 inchpajtavertically shall be provided on each side
of the deck cargo to a height of at least 1 m@@einches) above the cargo.

Steering Arrangements

(12) Steering arrangements shall be effectivelygmted from damage by cargo and, as far as

practicable, shall be accessible. Efficient prnavishall be made for steering in the event of a
breakdown in the main steering arrangements.

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:

The following text should be regarded as DNVs prigiation of Regulation 44 in order to harmonige
this Regulation with the Code of Safe PracticeShips Carrying Timber Deck Cargoes (Resolutio
A.287 (VIII)).

—

Stowage

General

Openings in the weather deck over which cargoowetl should be securely closed and battened
down. The ventilators and air pipes should be igffity protected. Timber deck cargoes should
extend over at least the entire available lengtithvis the total length of the well or wells betwee
superstructures. Where there is no limiting supecsire at the after end, the timber should extgnd
least to the after end of the aftermost hatchwag. fimber deck cargo should extend athwartships as
close as possible to the ship side due allowanicg lggven for obstructions such as guard-rails,
bulwark stays, uprights, etc. provided any gap ttreated at the side of the ship does not exceeul 4
cent of the breadth (b). The timber should be stbagesolidly as possible to at least the standard
height of a superstructure other than a raisedeudeck. On a ship within a seasonal winter zane i
winter, the height of the deck cargo above the heradeck should not exceed one-third of the
extreme breadth of the ship. The timber deck cahgmld be compactly stowed, lashed and secured. It
should not interfere in any way with the navigatéomd necessary work of the ship.

Uprights

Uprights, when required by the nature of the timbsapuld be of adequate strength considering the
breadth of the ship; the strength of the uprightsutd not exceed the strength of the bulwark aled th
spacing should be suitable for the length and cteraf timber carried, but should not exceed 3
metres. Strong angles or metal sockets or equifibyemit means should be provided for securing the
uprights. Lashings for timber deck cargo shoule@fieiently secured throughout its length by
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independent overall lashings. The spacing ofdkhihgs should be determined by the maximum
height of the cargo above the weather deck in itigity of the lashing:

1) for a height of 4 meters and below the spashmuld be not more than 3 metres;
2) for a height of 6 metres and above the spasimguld be not be more than 1.5 metres;
3) at intermediate heights the average spacingldhie obtained by linear interpolation.

Where the height of timber deck cargo exceeds @amd¢he strength of the lashings should be to the
satisfaction of the Society. Eye plates for tHaskings should be efficiently attached to the shee
strake or to the deck stringer plate. The distdrara an end bulkhead of a superstructure to tlse fir
eye plate should not be more than 2 metres. Eyeséand lashings should be provided 0.6 metre and
1.5 metres from the ends of timber deck cargoesentere is no bulkhead. The lashings should be
capable of withstanding an ultimate load of nos fgan 13,600 kg. They should be fitted with
sliphooks and turnbuckles, which should be accksaifall times. Wire rope lashings should have a
short length of long link chain to permit the lemgif lashings to be regulated. When timber is in
lengths of less than 3.6 metres, the spacing shmutéduced or other suitable provisions madeito su
the length of timber. Shackles, stretching devares all other ancillary components incorporated in
a chain or wire rope lashing and its securings lshleave a minimum ultimate load of 14,100 kg.
Each component should be proof loaded to 5,600lkgoart should be damaged or permanently
deformed after proof loading.

Stability

Provision should be made for a safe margin of btphbit all stages of the voyage, regard being give
to additions of weight, such as those due to alisorpf water and icing and to losses of weightsuc
as those due to consumption of fuel and stores.

Protection of Crew, Access to Machinery Spaces, etc

In addition to the requirements of Regulation 2%E).1 Sec.10 E) of this Annex, guard rails or
lifelines not more than 330 millimetres apart \@ally should be provided on each side of the cargo
deck to a height of at least 1 metre above thgocaln addition a lifeline, preferably wire ropet up
taut with a stretching screw, should be providedess as practicable to the centre line of thp.shi
The stanchion supports to all guard-rails anditited should be spaced so as to prevent undue gaggin
Where the cargo is uneven, a safe walking surfboetdess than 600 millimetres in width should be
fitted over the cargo and effectively secured bdneaadjacent to a lifeline.

Steering Arrangements

Steering arrangements should be effectively pretetom damage by cargo and, as far as practicable,
should be accessible. Efficient provision shoudniiade for steering in the event of a breakdown in
the main steering arrangements.
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Appendix V — Annex 1-12 to the CSS Code

FOR GUIDANCE ONLY NOT TO BE INCLUDED IN THE MANUAL:
The following text is quoted directly from the Cobet not all Annex’s or all the information |s
applicable to all ships. Additional text, not givém the Code, which can be given in the Cargo
Securing Manual for closer explanation, is in tbiédwing recognised by paragraph-numbering.

ANNEX 1 Safe stowage and securing of containers ateck of ships which are not specially
designed and fitted for the purpose of carrying antainers.

1 Stowage

1.1 Containers carried on deck or on hatches df ships should preferably be stowed in the fore-
and-aft direction.

1.2 Containers should not extend over the shigisssiAdequate supports should be provided when
containers overhang hatches or deck structures.

1.3 Containers should be stowed and secured so aeriit safe access for personnel in the
necessary operation of the ship.

1.4 Containers should at no time overstress thk debatches on which they are stowed.

1.5 Bottom-tier containers, when not resting orcldteg devices, should be stowed on timber of
sufficient thickness, arranged in such a way asraasfer the stack load evenly on to the
structure of the stowage area.

1.6 When stacking containers, use should be madecking devices, cones, or similar stacking
aids, as appropriate, between them

1.7 When stowing containers on deck or hatchesptséion and strength of the securing points
should be taken into consideration.

If the individual gross weights of the containars not known all 20ft units and all 40ft units
should be assumed to have a gross weight of 2@@ndnnes respectively with the centre of
gravity at the geometrical centre.

Care should be taken to ensure that the safe wigll of each individual container is not
exceeded and that the gross and tare weightseweately recorded and declared.

Stowing containers in cargo holds requires segumnsolid blocks. The containers should be
keyed to the tanktop and adequate inter-lockingnits should be provided. The resulting block
must be secured to the ship structure using consense.
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2. Securing

2.1 All containers should be effectively securesguich a way as to protect them from sliding and
tipping. Hatch covers carrying containers showdtequately secured to the ship.

2.2 Containers should be secured using one of ittee tmethods recommended in figure 1 or
methods equivalent thereto.

2.3 Lashings should preferably consist of wire eopechains or material with equivalent strength
and elongation characteristics.

2.4  Timber shoring should not exceed 2 m in length.

2.5 Wire clips should be adequately greased aintetngd so that the dead end of the wire is visibly
compressed (figure 2).

2.6  Lashings should be kept, when possible, ungigalg¢ension.
Care should be taken when:

- It is required to mix general break-bulk cargthveontainers.
- Loading general cargo on top of containers.

Mathod B - Mg witight Contamers. waight f rap confaime:

may be more than 70% of that of bottom contaiver

5 F=%— — &
T ]

]

.

Mathod € - Husvyweght contamers weght of fon cantwer
iy b moes than 0% of that af botom containes

Method & - Madium weght cant. rainers: weight of fop Comiamer
a0 moes than 70% of that of bortom eontaner Figure 1 (cont.) - Rec ded hods of no fardized securing

Figure 1 - Rec 1 hods af dardized of containers
securing of containers
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ANNEX 2 Safe stowage and securing of portable tanks

1

11

1.2

2.1

2.2

2.3

24

Introduction

The provisions of this annex apply to a pogdhhk, which in the context of this annex, means
a tank which is not permanently secured on bdaedvessel and has a capacity of more than
450 | and a shell fitted with external stabilisimggmbers and items of service equipment and
structural equipment necessary for the transgdiguaids, solids or gases.

These provisions do not apply to tanks intenidedhe transport of liquids, solids or gases
having a capacity of 450 | or less.

Note: The capacity for portable tanks for gaseli30 | or more.
General Provisions for Portable Tanks

Portable tanks should be capable of being thade discharged without the need of removal of
their structural equipment and be capable of bkitegl onto and off the ship when loaded.

The applicable requirements of the Internatiddanvention for Safe Containers, 1972, as
amended, should be fulfilled by any tankcontaiwwdich meets the definition of a container
within the terms of that Convention. Additionalljpe provisions of section 13 of the General
Introduction to the IMDG Code should be met whiea tank will be used for the transport of
dangerous goods.

Portable tanks should not be offered for shigniie an ullage condition liable to produce an
unacceptable hydraulic force due to surge withtank.

Portable tanks for the transport of dangeraalg should be certified in accordance with the
provisions of the IMDG Code by the competent apar@authority or a body authorised by that
authority.
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3.1

3.2

5.1

52

5.3

54

5.5

6.

6.1

Portable Tank Arrangements

The external stabilising members of a portablk may consist of skids or cradles and, in
addition, the tank may be secured to a platforselacontainer. Alternatively, a tank may be
fixed within a framework of ISO or non-ISO framengnsions.

Portable tank arrangements should includadtifor lifting and securing onboard.

Note: All types of the aforementioned portablekamay be carried on multipurpose ships but neediap
attention for lashing and securing onboard.

Cargo Information

The master should be provided with at leastahewing information:

dimensions of the portable tank and commoditynéh-dangerous and, if dangerous, the
information required in accordance with the IMDGdE;

the gross mass of the portable tank; and

whether the portable tank is permanently secargd a platform-based container or in a frame
and whether securing points are provided.

Stowage

The typical distribution of accelerations of #hip should be borne in mind in deciding whether
the portable tank will be stowed on or under deck.

Tanks should be stowed in the fore-and-afictima on or under deck.
Tanks should be stowed so that they do nohdxager the ship’s side.

Tanks should be stowed so as to permit safesador personnel in the necessary operation of
the ship.

At no time should the tanks overstress the detlatches; the hatchcovers should be so secured
to the ship that tipping of the entire hatchcasgsrevented.

Securing against Sliding and Tipping

Non-standardized portable tanks

6.1.1 The securing devices on non-standardizedilplertanks and on the ship should be arranged in

such a way as to withstand the transverse andtimgal forces, which may give rise to sliding
and tipping. The lashing angles against slidihgusdd not be higher than 25° and against
tipping not lower than 45° to 60° (figure 1).
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wry: favourable angle against sliding
«z: favourable angle against tipping

Figure 1 — Securing of portable tanks with favouealashing angles
6.1.2 Whenever necessary, timber should be usegbpntthe deck surface and the bottom structure
of the portable tank in order to increase frictidhis does not apply to tanks on wooden units or
with similar bottom material having a high coeiiat of friction.

6.1.3 If stowage under deck is permitted, the sgmvahould be such that the portable non-
standardized tank can be landed directly on @sghbnd bedding.

6.1.4 Securing points on the tank should be of aakegstrength and clearly marked.
Note: Securing points designed for road and rafigport may not be suitable for transport by sea.

6.1.5 Lashings attached to tanks without securaigtp should pass around the tank and both ends of
the lashing should be secured to the same sitteaénk (figure 2).

PREFEARED METHOD

T Eﬁn—x_l‘mmﬂ

Figure 2 — Securing of portable tanks having nausieg points

6.1.6 Sufficient securing devices should be arrdngesuch a way that each device takes its share of
the load with an adequate factor of safety.

6.1.7 The structural strength of the deck or hatemponents should be taken into consideration
when tanks are carried thereon and when locatidga#ixing the securing devices.

6.1.8 Portable tanks should be secured in suchnaendhat no load is imposed on the tank or filing
in excess of those for which they have been design

6.2 Standardized portable tanks (tank-containers)
6.2.1 Standardized portable tanks with 1ISO frammeedisions should be secured according to the

system of lashing with which the ship is equippidting into consideration the height of the
tank above the deck and the ullage in the tank.
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7. Maintenance of securing arrangements
7.1 The integrity of the securing arrangements khbbe maintained throughout the voyage.

7.2 Particular attention should be paid to the nfeedight lashings, grips and clips to prevent
weakening through chafing.

7.3 Lashings should be regularly checked and restighd.

ANNEX 3 Safe stowage and securing of portable recegeles.

1 Introduction

1.1 A portable receptacle, in the context of trgaseelines means a receptacle not being a portable
tank, which is not permanently secured on boagdsttip and has a capacity of 1,000 | or less
and has different dimensions in length, widthgheand shape and which is used for the
transport of gases or liquids.

2 Portable receptacles can be divided into:

A cylinders of different dimensions without seogrpoints and having a capacity not exceeding
150 I;

2 receptacles of different dimensions with theegtion of cylinders in conformity with 2.1 having
a capacity of not less than 100 | and not more 1800 | and whether or not fitted with
hoisting devices of sufficient strength; and

3 assemblies, known as "frames", of cylindersoinfarmity with 2.1, the cylinders being
interconnected by a manifold within the frame aettl firmly together by metal fittings. The
frames are equipped with securing and handlingcdevof sufficient strength (e.g. cylindrical
receptacles are equipped with rolling hoops andptacles are secured on skids).

3 Cargo Information
3.1 The master should be provided with at leasfatewing information:
.1 dimensions of the receptacle and commoditpif-dangerous and, if dangerous, the
information as required in accordance with M®G Code;
.2 gross mass of the receptacles; and
.3 whether or not the receptacles are equippddivaisting devices of sufficient strength.
Note: Where in this annex the term receptaclesés], it is meant to include both receptacles ghdders.

4 Stowage

4.1 The typical distribution of accelerations of #hip should be borne in mind in deciding whether
the receptacles should be stowed on or under deck.

4.2 The receptacles should preferably be stowdltkiiore-and-aft direction on or under deck.
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4.3 Receptacles should be dunnaged to preventréfgting directly on a steel deck. They should be
stowed and chocked as necessary to prevent movemiess mounted in a frame as a unit.
Receptacles for liquefied gases should be stowed upright position.

4.4  When the receptacles are stowed in an upriggitipn, they should be stowed in a block,
cribbed or boxed in with suitable and sound timiiéie box or crib should be dunnaged
underneath to provide clearance from a steel ddukreceptacles in a box or crib should be
braced to prevent movement. The box or crib shbaldecurely chocked and lashed to prevent
movement in any direction.

5 Securing Against Sliding And Shifting
5.1 Cylinders

Cylinders should be stowed fore-and-aft on athwhirts dunnage. Where practicable, the stow should
be secured by using two or more wires, laid athwfaifis prior to loading, and passed around the stow
to securing points on opposite sides. The wiregigintened to make a compact stow by using
appropriate tightening devices. During loading, gesimay be necessary to prevent cylinders rolling.

5.2 Cylinders in containers

Cylinders should, whenever practicable, be stowmdht with their valves on top and with their
protective caps firmly in place. Cylinders shoutddunlequately secured, so as to withstand the ggour
of the intended voyage, by means of steel strapmirgjuivalent means led to lashing points on the
container floor. When cylinders cannot be stowedgip in a closed container, they should be carried
in an open top or a platform-based container.

5.3 Receptacles
Securing of receptacles stowed on or under deckighe as follows:
.1 lashings should be positioned as shown in &dyr

.2 where possible, the hoisting devices on rectgahould be used to lash them; and
.3 at regular times the lashings should be cheakéde-tightened.

PREFEARED METHOD

Figure 1 — Securing of receptacles having no secupioints
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ANNEX 4 Safe stowage and securing of wheel-basealing) cargoes
1 Introduction

Wheel-based cargoes, in the context of these gnegelare all cargoes which are provided with
wheels on tracks, including those which are usethi® stowage and transport of other cargoes,
except trailers and roadtrains, but including busebtary vehicles with or without tracks, tracsor
earth-moving equipment, rolltrailers, etc.

2 General Recommendations

2.1 The cargo spaces in which wheel-based cargobs stowed should be dry, clean and free from
grease and oil.

2.2 Wheel-based cargoes should be provided withusde and clearly marked securing points or
other equivalent means of sufficient strength kiclv lashings may be applied.

2.3 Wheel-based cargoes which are not provided seitiuring points should have those places
where lashings may be applied, clearly marked.

2.4 Wheel-based cargoes, which are not provide nuttber wheels or tracks with friction-
increasing lower surfaces, should always be stawedooden dunnage or other friction-
increasing material such as soft boards, rubb¢s,ratc.

2.5 When in stowage position, the brakes of a whaséd unit, if so equipped, should be set.

2.6 Wheel-based cargoes should be secured thighbyslashings made of material having strength
and elongation characteristics at least equivatesteel chain or wire.

2.7 Where possible, wheel-based cargoes, carripdrasargo, should be stowed close to the ship's
side or in stowage positions which are provideith wufficient securing points of sufficient
strength, or be block stowed from side to sidthefcargo space.

2.8 To prevent any lateral shifting of wheel-basajoes not provided with adequate securing
points, such cargoes should, where practicabletdveed close to the ship's side and close to
each other, or be blocked off by other suitablg@anits such as loaded containers, etc.

2.9 To prevent the shifting of wheel-based cargiés where practicable, preferable to stow &éos
cargoes in a fore-and-aft direction rather thdmvatt ships. If wheel-based cargoes are
inevitably stowed athwart ships, additional semgief sufficient strength may be necessary.

2.10 The wheels of wheel-based cargoes shoulddogdd to prevent shifting.

2.11 Cargoes stowed on wheel-based units shoudddguately secured to stowage platforms or,
where provided with suitable means, to its sidesy. movable external components attached to
a wheel-based unit, such as derricks, arms cgtaushould be adequately locked or secured in
position.
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ANNEX 5 Safe stowage and securing of heavy cargeihssuch as locomotives,
transformers, etc.

1 Cargo Information

The master should be provided with sufficient infation on any heavy cargo offered for shipment so
that he can properly plan its stowage and secutireginformation should at least include the
following:

.1 gross mass;

.2 principal dimensions with drawings or pictoriscriptions, if possible;
.3 location of the centre of gravity;

.4 bedding areas and particular bedding precauti@applicable;

.5 lifting points or slinging positions; and

.6 securing points, where provided, including detf their strength.

2 Location of Stowage

2.1  When considering the location for stowing agezargo item, the typical distribution of
accelerations on the ship should be kept in mind:

.1 lower accelerations occur in the midship sestiand below the weather deck; and
.2 higher accelerations occur in the end sectmasabove the weather deck.

2.2  When heavy items are to be stowed on declexpected “weather side” of the particular
voyage should be taken into account if possible.

2.3 Heavy items should preferably be stowed ifdhe-and-aft direction.
3 Distribution of Weight

The weight of the item should be distributed intsaavay as to avoid undue stress on the ship's
structure. Particularly with the carriage of he&eyns on decks or hatch covers, suitable beams of
timber or steel of adequate strength should be testensfer the weight of the item onto the ship's
structure.

4 Cargo Stowed in Open Containers, on Platforms atfdtin-based Containers

4.1 While the stowage and securing of open contain®€3,platforms or platform-based containers
(flatracks) on a containership or a ship fittechdapted for the carriage of containers should
follow the information for that system. The stowagel securing of the cargo in such
containers should be carried out in accordance tweéhMO/ILO Guidelines for Packing Cargo
in Freight Containers or Vehicles.

4.2 When heavy cargo items are carried on ISO platfammsatforms-based containers (flat racks)
the provisions of this annex should be followed.

.1 The ISO standard platform, etc., used shouloflzesuitable type with regards to strength
and MSL of the securing points.

.2 The weight of the heavy cargo item should beery distributed.
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.3 Where deemed necessary, the heavy cargo itear{&d on ISO standard platform(s) or
platform-based containers, etc., should not oelgédcured to the platform(s) or platform-
basedontainers, etc., but also to neighbouring platfsjretc., or to securing points located
at fixed structure of the ship. The elasticitytloé last-mentioned lashing should be sufficient
in line with the overall elasticity of the stowalgeck underneath the heavy cargo item(s) in
order to avoid overloading those lashings.

5 Securing Against Sliding and Tipping
5.1 Whenever possible, timber should be used betifeestowage surface and the bottom of the
unit in order to increase friction. This does apply to items on wooden cradles or on rubber

tyres or with similar bottom material having atnigpefficient of friction.

5.2 The securing devices should be arranged inyaavaithstand transverse and longitudinal
forces which may give rise to sliding or tipping.

5.3 The optimum lashing angle against sliding isuat25°, while the optimum lashing angle
against tipping is generally found between 45° @dd(figure 1).

2 tavourabie lashing angle gaingt sidng
fi: favourabie lashing sngle agEnst Tippng

Figure 1 — Principles of securing heavy items agasiiding and tipping

5.4 If a heavy cargo item has been dragged intipo®n greased skid boards or other means to
reduce friction, the number of lashings used &vent sliding should be increased accordingly.

5.5 If, owing to circumstances, lashings can beskirge angles only, sliding must be prevented
by timber shoring, welded fittings or other appiafe means. Any welding should be carried
out in accordance with accepted hot work procedure

6 Securing Against Heavy Seas on Deck

Whilst it is recognised that securing cargo itemaiast heavy seas on deck is difficult, all efforts

should be made to secure such items and their sggpovithstand such impact and special means of

securing may have to be considered.

7 Heavy Cargo Items Projecting over the Ship's Side

Items projecting over the ship's side should betiaddlly secured by lashings acting in longitudina
and vertical directions.
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8.1

8.2

9.1

9.2

9.3

9.4

9.5

10

10.1

10.2

10.3

11

111

Attachment of Lashings to Heavy Cargo ltems

If lashings are to be attached to securingtpain the item, these securing points should be of
adequate strength and clearly marked. It shouldbipee in mind that securing points designed
for road or rail transport may not be suitabledecuring the items on board ship.

Lashings attached to items without securingtsahould pass around the item, or a rigid part

PREFEARED METHOD

I
T
|

Figure 2 — Principle of securing heavy items hawuiragsuitable securing points

Composition and Application of Securing Devices

Securing devices should be assembled so tblatcemponent is of equal strength.
Connecting elements and tightening devicesldhimiused in the correct way. Consideration
should be given to any reduction of the strendtth® lashings during the voyage through
corrosion, fatigue or mechanical deterioration simould be compensated by using stronger
securing material.

Particular attention should be paid to theaxdruse of wire, grips and clips. The saddle portio
of the clip should be applied to the live loadreegt and the U-bolt to the dead or shortened
end segment.

Securing devices should be arranged in swgdyahat each device takes its share of load
according to its strength.

Mixed securing arrangements of devices witfediht strength and elongation characteristics
should be avoided.

Maintenance of securing arrangements
The integrity of the securing arrangementsishlbe maintained throughout the voyage.

Particular attention should be paid to thedrfeetight lashings, grips and clips and to prdéven
weakening through chafing. Timber cradles, bedslengd shorings should be checked.

Greasing the tread of clips and turnbucklegeimses their holding capacity and prevents
corrosion.

Securing Calculation

Where necessary, the securing arrangementgdey cargo items should be verified by an
appropriate calculation in accordance with anrigxolthe Code.
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ANNEX 6 Safe stowage and securing of coiled sheétal
1 General

1.1 This annex deals only with coiled sheet stesiad on the round. Vertical stowage is not dealt
with because this type of stowage does not caatespecial securing problems.

1.2 Normally, coils of sheet steel have a grosssnrasxcess of 10 tonnes each.
2 Coils

2.1 Cails should be given bottom stow and, whenpussible, be stowed in regular tiers from side
to side of the ship.

2.2 Cails should be stowed on dunnage laid athwigets Coils should be stowed with their axes in
the fore — and — aft direction. Each coil showdstbwed against its neighbour. Wedges should
be used as stoppers when necessary during loadihdischarging to prevent shifting (figures
1 and 2).

2.3 The final coil in each row should normally restthe two adjacent coils. The mass of this coll
will lock the other coils in the row.

2.4 If it is necessary to load a second tier dlerfirst, then the coils should be stowed in betwe
the coils of the first tier (figure 2).

2.5 Any void space between coils in the topmostdimuld be adequately secured (figure 3).

always 2 wedges
strongly chocked

Vo e o, =
—— =

Figure 1 — Principle of dunnaging ahd wedging coils

wedges on each coil

Figure 2 — Inserting of locking coils
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bottom dunnage wedges

Figure 3 — Shoring and chocking in voids betweals co
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Figure 4 — Securing of top tier against fore-andsdfifting (view from top)
3 Lashings

3.1 The objective is to form one large, immovaltek of coils in the hold by lashing them
together. In general, strip coils in three endgdmwthe top tier should be lashed. To prevent
fore-and-aft shifting in the top tier of bare-walucoils group-lashing should not be applied due
to their fragile nature; the end row of a top 8hould be secured by dunnage and wires, which
are to be tightened from side to side, and bytietdil wires to the bulkhead. When coils are
fully loaded over the entire bottom space andaaetk shored, no lashings are required except
for locking coils (figures 4, 5, and 6).

upright timbers

%:

Figure 5 — Securing of end row in top tier agaiftse-and-aft shifting
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upnght timber of sufficient strength

lashing 'f turnbuckle tightening wires
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Figure 6 — Securing of end row in top tier agaifse-and-aft shifting (view from top)

3.2 The lashings can be of a conventional typegusine steel band or any equivalent means.

3.3 Conventional lashings should consist of wiredgig sufficient tensile strength. The first tier
should be chocked. It should be possible to rat¢ig the lashings during the voyage (figures 5
and 6).

3.4 Wire lashings should be protected against darfragn sharp edges.

3.5 If there are few cails, or a single coil ortey should be adequately secured to the ship, by
placing them in cradles, by wedging, or by shodnd then lashing to prevent transverse and

longitudinal movement.

3.6 Cails carried in containers, railway wagons evatl vehicles should be stowed in cradles or
specially made beds and should be prevented froming by adequate securing.

ANNEX 7 Safe stowage and securing of heavy metal gutucts
1 General

1.1 Heavy metal products in the context of this €wmatlude any heavy item made of metal, such as
bars, pipes, rods, plates, wire coils, etc.

1.2 The transport of heavy metal products by spases the ship to the following principal
hazards:

A overstressing of the ship's structure if thenissible hull stress or permissible deck loading is
exceeded,;

2 overstressing of the ship's structure as atresal short roll period caused by excessive
metacentric height; and

3 cargo shifting because of inadequate securisigtieg in a loss of stability or damage to the
hull or both.

2 Recommendations

2.1 The cargo spaces in which heavy metal produetso be stowed should be clean, dry and free
from grease and oil.

2.2 The cargo should be so distributed as to awodtlie hull stress.

2.3 The permissible deck and tank top loading ghoat be exceeded.
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24

2.5

2.6

2.7

2.8

29

3.1

3.2

3.3

The following measures should be taken whenristpand securing heavy metal products:

.1 cargo items should be stowed compactly fromsbthe of the ship to the other leaving no
voids between them and using timber blocks betviteens if necessary;

.2 cargo should be stowed level whenever posaitdiepracticable;

.3 the surface of the cargo should be secured; and

.4 the shoring should be made of strong, non-gplimg wood and adequately sized to
withstand the acceleration forces. One shorimgilshbe applied to every frame of the
ship but at intervals of not less than 1 m.

In the case of thin plates and small parcés;rate fore-and-aft and athwart ships stowage has

proved satisfactory. The friction should be insezhby using sufficient dry dunnage or other

material between the different layers.

Pipes, rails, rolled sections, billets, ethqudd be stowed in the fore and-aft direction toidv
damage to the sides of the ship if the cargosshift

The cargo, and especially the topmost layer beasecured by:

.1 having other cargo stowed on top of it; or
.2 lashing by wire, chocking off or similar means.

Whenever heavy metal products are not stoveed &ide to side of the ship, special care should
be taken to secure such stowage’s adequately.

Whenever the surface of the cargo is to beredcthe lashings should be independent of each
other, exert vertical pressure on the surfac@@ttargo, and be so positioned that no part of the
cargo is unsecured.

Wire Coils

Wire coils should be stowed flat so that easihrests against an adjacent coil. The coils in
successive tiers should be stowed so that eatbwaiaps the coils below.

Wire coils should be tightly stowed togethed anbstantial securing arrangements should be
used. Where voids between coils are unavoidabl¢here there are voids at the sides or ends of
the cargo space, the stow should be adequatalyezbc

When securing wire coils stowed on their sideseveral layers like barrels, it is essential to
remember that, unless the top layer is secured:dlis lying in the stow can be forced out of
the stow by the coils below on account of the 'shipotions.

ANNEX 8 Safe stowage and securing of anchor chains

1

11

1.2

General

Anchor chains for ships and offshore structaresusually carried in bundles or in continuous
lengths.

Provided certain safety measures are followenl o, during and after stowage, anchor chains
may be lowered directly onto the place of stowiageundles without further handling, or
stowed longitudinally either along the ship's entiargo space or part thereof.
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13

2.1
2.2

3.1

3.2

4.1

4.2

4.3

If the cargo plans given in the ship's doculgort contain no specific requirements, the cargo
should be distributed over the lower hold andémdecks in such a way that stability values
thus obtained will guarantee adequate stability.

Recommendations

Cargo spaces in which chains are stowed shutdean and free from oil and grease.
Chains should only be stowed on surfaces wdmelpermanently covered either by wooden
ceiling or by sufficient layers of dunnage or atheitable friction-increasing materials. Chains
should never be stowed directly on metal surfaces.

Stowage And Securing Of Chains In Bundles

Chains in bundles, which are lifted directlymtheir place of stowage without further handling,
should be left with their lifting wires attacheddashould preferably be provided with additional
wires around the bundles for lashing purposes.

It is not necessary to separate layers of chimfriction-increasing material such as dunnage

because chain bundles will grip each other. Thdager of chain bundles should be secured to
both sides of the ship by suitable lashings. Bemdhay be lashed independently or in a group,
using the lifting wires.

Stowage and Securing of Chains which are Stoveedjitudinally

Stowage of each layer of chain should, whenpwessible and practicable, commence and
terminate close to the ship's side. Care shoutdh®n to achieve a tight stow.

It is not necessary to separate layers of chimfriction-increasing material such as dunnage
because chain layers will grip each other.

Bearing in mind the expected weather and sedittans, the length and nature of the voyage
and the nature of the cargo to be stowed on tapeothain, the top layer of each stow should be
secured by lashings of adequate strength crofisingtow at suitable intervals and thus holding
down the entire stow.

ANNEX 9 Safe stowage and securing of metal scrap bulk

1

11

1.2

Introduction

This annex deals with the stowage of metalpsaestgich is difficult to stow compactly because

of its size, shape and mass, but does not apphetal scrap such as metal borings, shavings or
turnings, the carriage of which is addressed byGbde of Safe Practice for Solid Bulk
Cargoes.

The hazards involved in transporting metalsanalude:

.1 shifting of the stow which in turn can caudist

.2 shifting of individual heavy pieces which caipture the side plating below the waterline
and give rise to serious flooding;

.3 excessive loading on tank tops or 'tween-deakd;

.4 violent rolling caused by excessive metacetiegight.
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2

2.1

2.2

2.3

24

2.5

2.6

Recommendations

Before loading, the lower battens of the sgiling should be protected by substantial dunnage
to reduce damage and to prevent heavy and sheeppof scrap coming in contact with the
ship's side plating. Air and sounding pipes, aifgeland ballast lines protected only by wooden
boards, should be similarly protected.

When loading, care should be taken to ensaitdltl first loads are not dropped from a height
which could damage the tank tops.

If light and heavy scrap is to be stowed indhme cargo space, the heavy scrap should be
loaded first. Scrap should never be stowed omtapetal turnings, or similar forms of waste
metal.

Scrap should be compactly and evenly stoweld matvoids or unsupported faces of loosely
held scrap.

Heavy pieces of scrap, which could cause darneatie side plating or end bulkheads if they
were to move, should be overstowed or securediitgtde lashings. The use of shoring is
unlikely to be effective because of the naturéhefscrap.

Care should be taken to avoid excessive loaatingnk tops and decks,

ANNEX 10  Safe stowage and securing of flexible im@ediate bulk containers

1

11

2

Introduction

A flexible intermediate bulk container (FIB@),the context of these guidelines, means a
flexible portable packaging to be used for thegpeort of solids with a capacity of not more
than 3 m3 (3,000 I) designed for mechanical hawgdhind tested for its satisfactory resistance to
transport and transport stresses in a one-waydypaulti-purpose design.

Cargo Information

The master should at least be provided with tHewehg information:

3

3.1

3.2

3.3

.1 the total number of FIBCs and the commoditpedoaded;
.2 the dimensions of the FIBCs;

.3 the total gross mass of the FIBCs;

.4 oneway type or multipurpose design; and

.5 the kind of hoisting (one hook or more hookbeaused).

Recommendations

The ideal ship for the carriage of FIBCs is wiith wide hatches so that the FIBCs can be
landed directly in the stowage positions withdw& heed for shifting.

The cargo spaces should, where practicablesdb@ngular in shape and free of obstructions.

The stowage space should be clean, dry andréngeoil and nails.
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3.4 When FIBCs have to be stowed in deep hatchsyeasy access and sufficient manoeuvring
space for suitably adapted forklift trucks sholoddavailable.

3.5 When FIBCs are stowed in the hatchway onlystieee in the wings and the forward and aft
end of the cargo space should be loaded with sihn&able cargo or blocked off in such a way
that the FIBCs are adequately supported.

4 Stowage

4.1 The typical distribution of the acceleratioish® ship should be kept in mind when FIBCs are
loaded.

4.2  The width of the ship divided by the width bé&tFIBC will give the number of FIBCs which
can be stowed athwart ships and the void spacdfléfere will be a void space, the stowage of
the FIBCs should start from both sides to theregsb that any void space will be in the centre
of the hatchway.

4.3 FIBCs should be stowed as close as possiblasagach other and any void space should be
chocked off.

4.4 The next layers should be stowed in a simiky 8o that the FIBCs fully cover the FIBCs
underneath. If in this layer a void space is iehould also be chocked off in the centre of the
hatchway.

4.5 When there is sufficient room in the hatchwaytap of the layers underneath to stow another
layer, it should be established whether the cogsaan be used as bulkheads. If not, measures
should be taken to prevent the FIBCs shiftingiedpen space in the wings. Otherwise, the
FIBCs should be stowed from one coaming to anotheboth cases any void space should be
in the centre and should be chocked off.

4.6 Chocking off is necessary in all cases to preshifting of the FIBCs to either side and to
prevent a list of the ship developing in rough thea (figure 1).

5 Securing

5.1 In cases where only a part of a tweendeckweddold is used for the stowage of FIBCs,
measures should be taken to prevent the FIBCs $hofting. These measures should include
sufficient gratings or plywood sheets placed agjdime FIBCs and the use of wire lashings from
side to side to secure the FIBC cargo.

5.2 The wire lashings and plywood sheets usedeturing should be regularly checked, in
particular before and after rough weather, anigtgened if necessary.

L 1

i
|f‘f B

[ 1

Figure 1 — Stowage of FIBCs with chocked void spat¢he centre of the stowage area
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ANNEX 11  General guidelines for the under-deck stoage of logs
1 Introduction

The purpose of this annex is to recommend safdipesdor the under-deck stowage of logs and other
operational safety measures designed to ensusaftbdransport of such cargoes.

2 Prior to loading:

.1 each cargo space configuration (length, breathdepth), the cubic bale capacity of the
respective cargo spaces, the various lengthzgsfto be loaded, the cubic volume (log
average), and the capacity of the gear to be tasleéd the logs should be determined,;

.2 using the above information, a pre-stow plasuthbe developed to allow the maximum
utilisation of the available space; the betteruhder-deck stowage, the more cargo can
safely be carried on deck;

.3 the cargo spaces and related equipment shewdddmined to determine whether the
condition of structural members, framework andipapent could affect the safe carriage of
the log cargo. Any damage discovered during sucexamination should be repaired in an
appropriate manner;

.4 the bilge suction screens should be examineddare they are clean, effective and properly
maintained to prevent the admission of debris ihé bilge piping system;

.5 the bilge wells should be free of extraneoutenel such as wood bark and wood splinters;

.6 the capacity of the bilge pumping system shbeldscertained. A properly maintained and
operating system is crucial for the safety ofghig. A portable dewatering pump of
sufficient capacity and lift will provide additnal insurance against a clogged bilge line;

.7 side sparring, pipe guards, etc., designeddiegt internal hull members should be in
place; and

.8 the master should ensure that the opening lasthg of any high ballast dump valves are
properly recorded in the ship's log. Given thath high ballast tanks are necessary to
facilitate loading and bearing in mind regulat2(1) of the International Convention on
Load Lines, 1966, which requires a screw-downevditted in gravity overboard drain lines,
the master should (ensure that the dump vaheepraperly monitored to preclude the
accidental readmission of water into these tab&aving these tanks open to the sea could
lead to an apparent inexplicable list, a shiftletk cargo and potential capsize.

3 During loading operations:

.1 each lift of logs should be hoisted aboardsthip in close proximity to the ship to minimise
any potential swinging of the lift;

.2 the possibility of damage to the ship and tfety of those who work in the cargo spaces
should be considered. The logs should not begimgnwhen lowered into the space. The
hatch coaming should be used, as necessaryimale any swinging of the logs by gently
resting the load against the inside of the cognon on it, prior to lowering;

.3 the logs should be stowed compactly, thereinyighting as many voids as is practicable.
The amount and the vertical centre of gravityheflogs stowed under deck will govern the
amount of cargo that can be safely stowed on.deatonsidering this principle, the heaviest
logs should be loaded first into the cargo spaces

.4 logs should generally be stowed compactlyfiore-and-aft direction, with the longer
lengths towards the forward and aft areas offiaze. If there is a void in the space between
the fore and aft lengths it should be filled witys stowed athwartships so as to fill in the
void across the breadth of the spaces as coypéetehe length of the logs permits;
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.5 where the logs in the spaces can only be stdoveeand-aft in one length, any remaining
void forward or aft should be filled with logssted athwartships so as to fill in the void
across the breadth of the space as completehedsength of the logs permits;

athwartship voids should be filled tier by @& loading progresses;

butt ends of the logs should be alternatelgrsad to achieve a more level stowage, except

where excess sheer on the inner bottom is enedt

.8 extreme pyramiding of logs should be avoidethéogreatest extent possible. If the breadth
of the space is greater than the breadth ofdbehtopening, pyramiding may be avoided by
sliding fore-and-aft loaded logs into the endshefport and starboard sides of the space.
This sliding of logs into the ends of the portiatarboard sides of the space should
commence early in the loading process (afterniegca height of approximately 2 m above
the inner bottom) and should continue throughloeiioading process;

.9 it may be necessary to use loose tackle to emaume heavy logs into the under-deck areas
clear of the hatchways. Blocks, purchases aner ¢tlose tackle should be attached to
suitably reinforced fixtures such as eyeboltpamteyes provided for this purpose. However,
if this procedure is followed, care should bestako avoid overloading the gear;

.10 a careful watch by ship's personnel shoulth@imtained throughout the loading to ensure
no structural damage occurs. Any damage whigcedfthe seaworthiness of the ship should
be repaired;

.11 when the logs are stowed to a height of abeutbelow the forward or aft athwartship
hatch coaming, the size of the lift of logs sluoloé reduced to facilitate stowing of the
remaining area; and

.12 logs in the hatch coaming area should be st@seompactly as possible to maximum
capacity.

~N o

After loading, the ship should be thoroughly eisad to ascertain its structural condition,
bilges should be sounded to verify the ship's ktigt# integrity

During the voyage:

.1 the ship's heeling angle and rolling perioduthde checked, in a seaway, on a regular basis;
.2 wedges, wastes, hammers and portable pummviided should be stored in an easily
accessible place; and
.3 the master or a responsible officer should enthat it is safe to enter an enclosed cargo
space by:
.3.1 ensuring that the space has been thorowghiylated by natural or mechanical
means;
3.2 testing the atmosphere of the space ardiit levels for oxygen deficiency and
harmful vapour where suitable instrumentsaaaglable; and
.3.3 requiring self-contained breathing apparabube worn by all persons entering the
space where there is any doubt as to the adgai ventilation or testing before
entry.
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ANNEX 12  Safe stowing and securing of unit loads
1 Introduction
Unit load for the purposes of this annex means that a nuofljgackages are either:

.1 placed or stacked, and secured by strappimigksivrapping or other suitable means, on a
load board such as a pallet; or

.2 placed in a protective outer packaging such pallet box; or

.3 permanently secured together in a sling.

Note: A single large package such as a portahledareceptacle, intermediate bulk container eigfit container
is excluded from the recommendations of thiseann

2 Cargo Information
The master should be provided with at least thHewehg information:

.1 the total number of unit loads and commoditpedoaded,;

.2 the type of strapping or wrapping used;

.3 the dimensions of a unit load in metres;

.4 the gross mass of a unit load in kilogrammasd; a

.5 relevant examination certificates for pre-glefings around cargo units. The slings should
be identified by specific means, e.g., colour cgdivatch number or otherwise.

3 Recommendations

3.1 The cargo spaces of the ship in which unitdoaidl be stowed should be clean, dry and free
from oil and grease.

3.2 The decks, including the tank top, should bstflall over.
3.3 The cargo spaces should preferably be of angatar shape, horizontally and vertically. Cargo
spaces of another shape in forward holds or ieetwlecks should be transformed into a

rectangular shape both athwartships and longialigiby the use of suitable timber (figure 1).

4 Stowage

4.1 The unit loads should be stowed in such a Walydecuring, if needed, can be performed on all
sides of the stow.
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4.2

4.3

4.4

5.1

6.1

6.2

7.1

8.1

Figure 1 — Stowage and chocking of unit loads taered stowage area (view from top)

The unit loads should be stowed without ang spiace between the loads and the ship's sides
to prevent the unit loads from racking.

When unit loads have to be stowed on top df edtwer, attention should be paid to the strength
of pallets and the shape and the condition ofitheloads.

Precautions should be taken when unit loadmahanically handled to avoid damaging the
unit loads.

Securing
Block stowage should be ensured and no voidespea left between the unit loads.
Securing when stowed athwart ships

When unit loads are stowed in a lower holcha ltween-deck against a bulkhead from side to
side, gratings or plywood sheets should be paostiosertically against the stack of the unit
loads. Wire lashings should be fitted from sidsitte keeping the gratings or plywood sheets
tight against the stow.

Additionally, lashing wires can be fitted affelient spacing from the bulkhead over the stow to
the horizontally placed wire lashings in ordefudher tighten the stow.

Stowage in a Wing of a Cargo Space and Free atSides

When unit loads are stowed in the forward teragnd of a cargo space and the possibility of
shifting in two directions exists, gratings orytyod sheets should be positioned vertically to
the stack faces of the unit loads of the non-ssteides of the stow. Wire lashings should be
taken around the stow from the wings to the budkh&Vhere the wires can damage the unit
loads (particularly on the corners of the stowtiggs or plywood sheets should be positioned
in such a way that no damage can occur on corners.

Stowage Free at Three Sides

When unit loads are stowed against the shiges $n such a way that shifting is possible from
three sides, gratings or plywood sheets shoujgbiséioned vertically against the stack faces of
the unit loads. Special attention should be paidh¢ corners of the stow to prevent damage to
the unit loads by the wire lashings. Wire lashamglifferent heights should tighten the stow
together with the gratings or plywood sheets atsides (figure 2).
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Figure 2 — Securing of units stowed at the shile s

Note: Lashings must not place a sideways load effirdme/stiffener

9 General

9.1 Instead of gratings or plywood sheets, othesibilities are the use of aluminium stanchions or
battens of sufficient strength.

9.2 During the voyage the wire lashings shoulddggilarly inspected and slack wires should be re-
tightened if necessary. In particular, after rouwgtather, wire lashings should be checked and

re-tightened if necessary.
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Appendix VI — LASHCON ™ IMO USER GUIDE

i

DNV

LASHCON"™ IMO
USERGUIDE

BY

DET NORSKEVERITAS

Version:
Date:
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1 General

1.1 Introduction

LASHCON™ is a MS EXCEL based calculation tool for evaluatimf semi- and non-standardised
securing arrangements.

The program calculates accelerations and balanderoés in semi- and non-standardised lashing
arrangements in accordance with annex 13 to thes @ddSafe Practice for Cargo Stowage and
Securing (the CSS code) from IMO.

1.2 System requirements

LASHCON™ requires Microsoft Windows version 3.1 or lateithaMicrosoft Excel 5.0 installed.
Resources needed to run Microsoft Excel 5.0 areridbes! in “Microsoft Excel User’'s Guide”.

1.3 User requirements

The user should be familiar with Microsoft produsteh as Excel and Word. This includes the use of
mouse pointer.

NOTE: The decimal separator may differ from therapkes given in this booklet.
Normally either “.” or “,” is used.
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2. User guide
2.1 Input sequence
1. Once LASHCON has been started, the following screen pictureapipear:
- |Code of Safe Practice for : Sign:
Carso Btowage and LASHCON IMO Titna: 1548
Securing 203 Edition, Version 9.0 December 2003 Date: 040219
Anrex 13
About LASHCON™: LASHCON is a M5 EXCEL based calulation tool for control of lashing-
artangements for semi- and non-standardizsed cargo. The program is developed by
Diet Norske Vernitas, and iz based on the caloulation procedures outlined in Annex 13
to the Code of Safe Practice for Cargo Stowage and Securing, 2005 Edition.
Program assumptions: Feference is made to the User Manual.
Input of main vessel data: Mext pagss=
Vessel Name: Ship Id: Lpp [ml: B [m]: W [kenl: Fol [
WIS Test Wassal 123436 735 140 16.0 1.8 Print
NOTES
This version of Lasheon IMO contains the procedures for caleulation of accelerations and
lashing arranzement as given in the
Code of Safe Practice for Cargo Stowage and Securing, 2003 Edition. Annex 13
Following enhancements have been iticorporatad:
1. The range of validity for ship length has been extetided down to L=30 m.
2. The BE'Gh range has been extended down to B 'GM = £ by power series extrapolation.
2. Input cells are marked white in LASHCON Not all input cells are necessary for successful

computation. Ship hame and identification is sofelyuser reference. Vessel main particulars are
used for acceleration computation and must bedfilebefore proceeding. See 2.2 Input Data for

details.
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3. After successful completion of the input data,lchie the buttoriNext Page >>"proceed to the

“Cargo and lashing data sheet'The following picture will then appear:

Code of Safe Practice for _ Sign: g
Securing 2003 Edition. WVersion 9.0 December 2003 Date: TR
Annexls S
Input of cargo unit data Give cargo unit stowage position
Cargo unit specification:
Mass of cargo unit: m ton Vertical: Deck, Figh ~| 7]
Coefficient of friction: ® -3 221 Longitudinal: | 5o -
Tranw, Long.
Wind expossd arsa: Aw m2 2 Calculation method:
Sez sxpossd arsa: As m2 2] @ lternative calculation _P| Recommandad
Lever arm of tipping: a m _U C Advanced calculation
Lever arm of stablensss: b m
Inpur of lashing data 1 2 3 + ] & 7 8 & 10
Mviax securing load [KN]: MSL
Transverse lashing direction EH :" _‘:J EI _‘_’_] _:I il bt :J Yl
Longitudinal lashing direction ~ = = S = = = - ~[ ]
Wertical securing angle [degr]: o
Vertical secuninz angle [deer): | 8
Horizont. seconng point distance: | d [m]
RESULTS: "
Actual forces i Securing capacity [N /1Nm ] Accelerarions Show Graph >=
Transverse shiding force [EN]: 0.0| Transv. capacity; PSS [i7] 0 OK Trenaveras: a,-=' 1071 s
SB [ 0 OK  [Vertical a, = 828 msl
Longitudinal shding force [IEN]: 0,0|Leng. capacity Fowed [124] 0 OK Longitudmal: ap= 383 msl
Aft 124 0 OK
Careo tipping mement [KNm] 0.0 | Tipping capacity: PS8 [iv] 0 OK
38 [=N] 0 Ok
<<< Wain Data | print | Save to stack | Clear last Clear stack Show stack »>
Main Vessel Data:
Vessel Name: Ship Id: Lop [m]: B [m]: W [ken]: CM [m:
'S Test Vessel 125456 73,50 14,00 10,00 1.80

For help on input data, press tf® button to the right of the respective input. Thpuit
parameters are the same as explained in “CodefefPactice for Cargo Stowage and Securing

Annex 13.

Fill in the in the“Input of cargo unit data” field.

Select the desired method of calculation.

- Advanced calculation, see 2.3 Calculation Methods
- Alternative calculation, see 2.3 Calculation Method

- MSL of lashing. [KN]
- Lashing direction for drop down boxes.

- Vertical securing angle [deq]

Give the applicable lashing particulars

- Horizontal securing angle [deg] (Alternative metlody.)

DET NORSKEVERITAS
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Calculation results are shown in the yellow aféatual forces” is the forces acting on the cargo
unit due to the Accelerations at the given lashing positiorf:Securing capacity” is the

accumulated lashing forces from applied lashingsufficient number of lashings is applied,
compliance will be shown BYOK” in red fonts to the right of each capacity.

Acceleration data for the whole ship can be extédi¢tom the'Tables and graphs’sheet. This
can be accessed by either pressing' 8w graph >>" button or by pressing tH&ables and

graphs” tab.

Ship Id:

Vessel Name:

=< Refurn

Accelerations according to Annex 13 to IMD Res. ATI4{17)

pﬁmJ

Transverse acceleration By in 11'\.-‘52

Long acc

Long. position: o1 02 03 04 05 0.6

07

03

09

1,0 a, in mis’

Deck, high 1028 | 999 084 9.70 9.70 984

9.99

10,28

10,71

1129 383

Deck low 869 | 843 | 68,6 | 8,16 | 816 | 816

843

869

896

936 292

717 | 681 669 | 656 | 656 | 669

Tween-deck

681

717

754

802 2,02

Lower hold 670 | 625 | 602 | 579 | 568 | 568 | 579

602

6,25

6,70

7,16 1,51

Vertical acesleration agin ws®

| 766 | 625 | 504 | 434 | 434 | sps |

625

| 7466

| 928 | 11,09

for GhM=1 80m

2.2

Mote !
These accelexations

apply onldy

10,00

Acceleration, [mis2]

=
a

_—‘—___r_'__

Accelerations according to IMO Res.A714(17), Annex 13.

A e

o

—o—NWert. accel &z
—ar— Deck high, sy
—n—Deck o, ay

| | —*—Tween deck, ay

| —&— Deck high, 8x

—+— Deck lowr, ax

200

|
I
r | —=— Tween deck, ax
1

~— Lower hold, ax

0.00 + t t
00 o1 02 03 04 05 0s
Longitudinal position, x/L

07

og

0g

Chart and table showing the accelerations alonglhifelength, based on the annex 13 to the

IMO CSS code.

Input data

Main ship data:

Ma

Lpp - Length between perpendiculars in meters [m]
B - Ship breadth in meters [m]

V - Ship speed in knots [knots]

GM - Ship GM value in meters [m]

in cargo data:
m - Mass of cargo unit in tonnes [ton]
K - Coefficient of friction [ -]
A,, - Wind exposed area in square meterg] [m
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Page 100



CARGO SECURING MODEL MANUAL

JANUARY 2004

Aw = Longitudinal wind exposed area [m’] Aw = Transverse wind exposed area [m']

A, - Sea exposed area, 2 meters above BL, in métels.

Im 2m

As = Longitudinal sea ssposed area [nr'] As = Transverse sea sxposed anea [m’]

a - Lever arm of tipping, i.e. height of cargotu®G above deck, in meters. [m]

b - Lever arm of stableness in meters. [m]

STBD PORT

CG Fy

—
N
D v

¢ a

b Tipping axis

Advanced calculation, lashing parameters:
MSL - Max securing load [KN]

o - Vertical securing angle [degrees]

d - Lever arm of securing force [m]
8TED BORT
f:G By
i H =
; — |
L 2l
I I
Tipping axis

Alternative calculation, lashing parameters:
MSL - Max securing load [KN]
o - Vertical securing angle [degrees]

B - Horizontal securing angle [degrees]
d - Lever arm of securing force [m] (See Advancedc@ation, lashing parameters)
DET NORSKEVERITAS
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fore aft e TOP VIEW fore

lashings shown on one side only

2.3 Calculation methods

Advanced calculation method

The advanced method is based on force equilibriuimt@rnal inertia forces and external lashing
forces. Additionally, the risk of tipping is evated on basis of moment equilibrium. Forces due to
wind, sea and friction are accounted for. Eladti@racteristics of lashings are not included.

In advanced calculations only the vertical angléashingsa, is included. Calculated strength of
lashing,CS isMSL /1.5

For detailed theory outline, please refer to CS@ek 13.

Alternative calculation method

The alternative calculation method is based orefexquilibrium of internal inertia forces and extdrn
lashing forces. Additionally, the risk of tipping €valuated on basis of moment equilibrium. Forces
due to wind, sea and friction are accounted faastt characteristics of lashings are not included.

The alternative method accounts for both the vart€ lashingsa, and horizontal angle of lashiyy
The alternative method approach is regarded as anagrate than the advanced method. Hence the
utilization of lashing strength is higher. Calceldtstrength of lashing;S isMSL / 1.35

Which calculation method to choose?

The alternative calculation method is the most stjglated with respect to force equilibrium. Hence,
the allowable usage of the MSL is slightly highEnis method is therefore recommended. It should be
noted that none of the calculation methods inclibdeselastic properties of the lashings. It is ¢fane
important that the cargo unit is lashed with laghiof same type, with approximate equal elasticity.
Lahing ropes and chains should not be combinas réicommended to keep the lashings of
approximately same lengths.

2.4  Special features of Lashcon IMO

Stack function:

LASHCON™ offers the possibility of saving your results istack. Lashing results, together with
basic input is saved in a compact form in a tabl¢his way, the effect of different lashing
arrangements or stowing positions can be comparad easy manner.

Stack buttons:

“Save to stack”: Current lashing data and results are saved tstHuod.
“Clear last”: Removes the last entry in the stack.

“Clear stack: Removes the contents of the entire stack.

“Show stack™ Shows the stack.
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2.5 Program assumptions

The calculation of accelerations and evaluationashing arrangements is based on the method
described in annex 13 to the CSS code. For detaiheory for evaluation of forces, please refer to
CSS Annex 13. The following assumptions are diyepioted from the code:

A vertical securing angler greater than 60° will reduce the effectivenesthis particular securing
device in respect of sliding of the unit. Disredjag of such devices from the balance of forcesilsho
be considered, unless the necessary load is gdipele imminent tendency to tipping or by a rekabl
pre-tensioning of the securing device and maintgjrihe pre-tension throughout the voyage.

Any horisontal securing angle, i.e. deviation fréne transverse direction should not exceed 30°,
otherwise an exclusion of this securing device frthra transverse sliding balance should be
considered.

LASHCON™ applies to lashing arrangements with vertical 6aguangles in the range according to
table 5 in annex 13, i.e. -38% < 90°. Lashing angles outside this range may giveupt results. In
case such angle is given the program will givefdfiewing warning:

a<-3C ora>9C : Warning! Securing angle outside range stated in arex 13.

The acceleration figures shown in table 3 in anh@are basis for the calculation of accelerations i

LASHCON™, and apply in principle to ships with 50<rL < 200 m, 9 kre V < 24 kn and B/GM:
7.

In LASHCON™, however, the accelerations have been extrapolayetheans of power series to
apply for ships with L > 30 m, and speed up to B6tk. The B/GM has been extrapolated to apply
down to B/GM = 4. LASHCON does not calculate transverse accelerations ilVBfG4. If input
parameters are outside the applicable range, tlosvfog warnings will appear:

L >200 m: Warning! L > 200.
Accelerations are extrapolated outside the range ¢gn in annex 13!

B/GM <7 : Warning! B/IGM < 7.
Accelerations are extrapolated outside the ranggiven in annex 13!

B/GM <4 : Warning! B/GM < 4.
Transverse accelerations are not calculated!

V >25kn: Warning! V > 25 kn.
Accelerations are not calculated!

Explanation of variables is given in the Help-fuootin LASHCON™. A complete explanation of
variables involved and a full set of assumptiony i@ found in annex 13.
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