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2 General

2.1 Ship Data

General Data

CARGO SECURING MANUAL FOR M/S TEST VESSEL

Ship Name: M/S Test Vessel
DNV Id No: 12345

IMO No: 67890123

Flag Flag

Class Notation 1A1 Supply Vessel

Ship dimensions

Length, Lpp 90,5 m
Beam, B 11.0 m
Depth moulded, D 9,5m
Draft, T 50m
Speed, V 14,5 kn
GM, range of values | 0.5-2.5m

Reference documents

Document/Manual Issue date Approval
date

Loading Manual 03.12.21 04.01.01

Trim & Stability Booklet 03.12.21 04.01.01
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2.2 Definitions

“Cargo Securing Devices” is all fixed and portatrices used to secure and support cargo units.

“Maximum Securing Load” (MSL) is a term used toidefthe allowable load capacity for a device
used to secure cargo to a ship. “Safe Working L¢aW/L) may be substituted for MSL for securing
purposes, provided this is equal to or exceedstteagth defined by MSL.

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

“Semi-standardized Cargo” means cargo for whictstiip is provided with a securing system capable
of accommaodating a limited variety of cargo unitsch as vehicles, trailers, etc.

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

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

“Fixed Securing Devices” means securing points suqgports either integral, i.e. welded into the hull
structure, or non-integral, i.e. welded onto thi $tucture.

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

2.3 General Information

1 The guidance given herein should by no means agutethe principles of good seamanship,
neither can they replace experience in stowagesacaring practice.

2 The information and requirements set forth iis #fianual are consistent with the requirements
of the vessel's trim and stability booklet, Intd¢imaal Load Line Certificate (1966), the hull
strength loading manual (if provided) and with tequirements of the International Maritime
Dangerous Goods (IMDG) Code (if applicable).

3 This Cargo Securing Manual specifies arrangemandtscargo securing devices provided on
board the ship for the correct application to dr&gecuring of cargo units, containers, vehicles
and other entities, based on transverse, longiélidind vertical forces which may arise during
adverse weather and sea conditions.

4 It is imperative to the safety of the ship and gnotection of the cargo and personnel that the
securing of the cargo is carried out properly drad bnly appropriate securing points or fittings
should be used for cargo securing.

5 The cargo securing devices mentioned in this mlastwuld be applied so as to be suitable and
adapted to the quantity, type of packaging, andsiglay properties of the cargo to be carried.
When new or alternative types of cargo securingagsvare introduced, the Cargo Securing
Manual should be revised accordingly. Alternatbeego securing devices introduced should
not have less strength than the equipment whiplaces.

6 There should be a sufficient quantity of reserasgo securing devices on board the ship.
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Information on the strength and instructionstfar use and maintenance of each specific type of
cargo securing device, where applicable, is pralidehis manual. The cargo securing devices
should be maintained in a satisfactory conditittems worn or damaged to such an extent that
their quality is impaired should be replaced.

The Cargo Safe Access Plan (CSAP) is intendgarduide detailed information for persons

engaged in work connected with cargo stowage aodrisg. Safe access should be provided
and maintained in accordance with this plan (apbility and enter into force date are given in
the Note on annex 14 of the CSS Code).

2.4 Principal sources of danger

Some important sources of danger:

1.

2.

Cargo badly stowed or inadequately securedensicdn cargo units.

Free surface effects in tank vehicles, tankaioets or other bulk units which are slack.

Poorly maintained or inadequately illuminatedide

Wet decks.

Failure to apply brakes correctly.

Insufficient or incorrectly applied lashingstbe use of lashing equipment of the wrong type or

of inadequate strength with respect to mass andecehgravity of the cargo unit and the
weather conditions likely to be encountered dutivgvoyage.

Page 6
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3 Securing Devices and Arrangements

When securing devices are replaced, the invenisty/dhould, as far as practicable, be updated and
relevant certificates inserted in an appropriage@lin the manual.

3.1 Specification of Fixed Cargo Securing Devices.

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

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

Fixed securing devices:

Type Manufacturer Type Quantity MSL [kN] Sketch
designation

Mounting Yard - 14 98.1 Not included

hole in deck in this Model

for support Manual

stanchions

Portable Yard - 14 98.1 Not included

eyelet for in this Model

mounting Manual

hole in deck

Support Yard - 8 NA Not included

stanchions in this Model
Manual

3.2 Specification of Portable Cargo Securing Devices.

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

Portable securing devices:

Type Manufacturer Type Quantity MSL [kN] Sketch
designation
Wire “All wired up” | 6x36 IWRC 2x60m 252 Not inatled
in this Model
Manual
Load Binders “The Load - 5 127.5 Not included
Binders” in this Model
Manual
Snatch Block “Blocks and - 2x12” 78.5 Not included
Stuff” 2Xx6" in this Model
Manual
Lashing Chain| “Chain Chain” B14804 10m 78.5 Natirded
in this Model
Manual
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3.3 Inspection and Maintenance Schemes

Regular inspections and maintenance are carriedraldr the responsibility of the Master.

Cargo securing device inspections should as a mmimnclude:

1.

Routine visual examinations of components beiriped:

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

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

Discarded parts of equipment should be replégeghuivalent parts. Cargo Securing
Equipment is only to be renewed by certified pqent.

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

Portable equipment not in use should be colleateldséored in bins.

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

The welds connecting the fixed cargo securingipggent to the ship’s structure should be
inspected regularly and any fractures or teasimguld be gouged out and rewelded. Welding
of the device to the structure should be camietby approved personnel in accordance with
recognised welding practice.

If the underlying structure of the deck, tang,tbhatch covers, bulkheads or side structure is
deformed to such an extent that an uneven stowldwvesult, the structure should be
repaired by the most appropriate method. Anyiggmt 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 timek,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. Thede &uld be to proof strength load.
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The following procedures should be followed foreming, maintaining, repairing or rejecting cargo
securing devices, and should be carried out bghifgEs crew:

Cargo Sec. Device| Inspection Check if/for:  Maintere Actions To be:

Elephantfoot 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
wi/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 corg

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 bridgéfijs should be greased regularly, at least every 3
months.

Inspections and adjustments of securing arrangenaeming the voyage:

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

2. The securing arrangement should be adjustéoljiid necessary after inspection, during the
voyage. Adjustment of securing devices includégetening of lashings or remaking the
lashing. If necessary additional lashings shoelditted, and if possible the friction could be
increased. This is particular important when heaggther or swell is expected. Moreover,
when heavy weather has passed.

Particular attention should also be paid to laghiwhich 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@nperature and the vessel then proceeds
to areas of significantly higher ambient tempeamatu

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

4. During a voyage, partial discharge may resu#tn exposed cargo face. This should preferably
be secured while loading to avoid hazards whieltirging other cargo.
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5. Sufficient reserve securing devices shoulddrged 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 totazezl into the “Log for Maintenance of Cargo
Securing Equipment*, see Appendix I.
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4 Stowage and Securing of cargo

4.1 Handling and safety instructions

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 tyfpcargo 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 ¢arge carried.

- Lashings are to be kept as short as possible.

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 anbo

- Seeitem5.

The securing equipment should be:

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

- of adequate strength*

- practical and maintained**

* The required strength, which depends on theit@storces, can be calculated based on
methods for evaluating forces as outlined in thasual.

** Specific handling and safety instructions arepded in sub-chapter 4.1.2 along with
instructions to suitable areas, while the maiatee are dealt with in chapter 3.3.

Securing operations shall be completed bef@esiip leaves the berth and the securing should
be based on proper planning, execution and supanviRelevant personnel should be properly
gualified and experienced and should have a sotaadipal 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 eticatae.

- 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 plpptwed and secured, taking into account the
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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 skipinof a cargo with unusual characteristics,
i.e. cargo which may require special attentiorotration, stowage/securing and weather
conditions.

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

6. 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 adequaemasures 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 §eduring Cargo on Load Carriers, Advice
and instructions”.

7. 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@zadgoes with low friction coefficient
should also be tightly stowed across the ship todbesliding. Suitable material such as soft
boards or dunnage should be used to increasefrjaef. paragraph 7.2.1 of the CSS Code.

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

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

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

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

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

4.1.2 Safe handling of cargo securing devices

This subchapter should contain clear and spediidting and safety instructions for all the cargo
securing devices used on board. The instructioosldtbe based on the manufacturer’'s guidance
literature. In order to be effective and simpleise, the instructions should be visualized by meéns
sketches, figures or photos.

4.1.3 Evaluation of forces acting on cargo units
Lashing forces are derived from accelerations efcdrgo due to ship motions. The largest
accelerations, and therefore the most severe foraashe 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
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taken by the securing devices are composed of coempe acting relative to the axes of the ship, i.e.
longitudinal, transverse and vertical directioneTvo first are the most important to consider with
respect to lashing since the main function of lagsiare to prevent cargo units from tipping and/or
sliding, in the transverse or longitudinal direatio

The transverse accelerations increase directly twghfGM 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 fromawpressure and/or sea sloshing may be expected,
this shall be taken into consideration when seguitie cargo.

Due to uncertainties as to the actual weights aaodgtions of the centre of gravity of cargo unite t
lashing forces may vary considerably. It is natgble to specify exactly the maximum forces which
may be exerted in the most severe conditions. Aigdmule is that an adequate number of lashings of
sufficient strength to meet the worst weather tioald be encountered during the voyage should
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 acceléons and the complexity of dynamic calculations,
the lashing forces apply to rigid and unsprung cargdditional 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 anglesatdrachieved, additional lashings may be
required.

The forces can be estimated based on the calauladhods 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.
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4.1.4 Forces acting on typical cargo units

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

LONGITUDINAL SLIDING

— I —
v-] DETAIL"A'

STATIC  : GRAVITY 1
DYNAMIC: PITCH 2
HEAVE 2

DYNAMIC: ROLL 2 WIND 4
HEAVE 3 {IF APPLICABLE)

Source: Mac Gregor Conver
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4.1.5 Calculation of forces in semi- and non-standardisethshing arrangements

We have used IMO LASHCON for all the calculations in the Cargo Securing Malrfor M/S Test
Vessel, and M/S Test Vessel have also IMO LASHCOistalled onboard. As an alternative to use
IMO LASHCON™, a calculation procedure based on Annex 13 t€®8 Code and Amendments to
the Code of Safe Practice for Cargo Stowage andribgo(IMO MSC/Circ.1026) is included in
Appendix II.

4.1.5.1 MSLs for different securing devices
MSLs for different securing devices are given ioléal 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 strémg

For particular securing devices (e.qg. fibre stnajib 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 coedéctseries (for example, a wire to a shackle to a
deckeye), the minimum MSL in the series shall applthat device.

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@fevices or other reasons. This safety fastor i
used in the formula to derive the calculated stiteXi@S) from the MSL and shown in the relevant
method used.

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

arrangement.

4.1.5.3 Simplified method — Rule of thumb

The total of the MSL values of the securing devimegach 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).

Page 15



CARGO SECURING MANUAL FOR M/S TEST VESSEL

This method, which implies a transverse accelanaifdlg (9.81 m/s?), applies to nearly any size of
ship, regardless of the location of stowage, stal@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 th@h 6

may be desirable to prevent tipping but are nditet@ounted in the number of lashings under the rule
of-thumb.

4.1.5.4 Specific Example based on Alternative Method —gi$vO LASCHON™

Input to IMO LASCHONM:

Lpp =90.5m
B =11.0m
Speed =14.5kn
GM =25m
Cargo mass: 151
Dimensions: L=34mB=10mH=12m
Stowage: 0.7 L on deck low.
MSL of lashings: 60 kN
; 0.3 (steel — timber)
Lever arm of tipping: a=06m
Lever arm of stableness: b=05m

Horizontal distance from securing to tipping axis: d=1.15m
Force by wind pressure:

Longitudinal direction =y = 3.4 m x 1.2 m x 1 kN/A= 4.1 kN
Transverse direction =F=1x1.2=1.2 kN

Force by sea pressure:

Longitudinal direction = §=3.4 x 1.2 =4.1 kN
Transverse direction =E 1x1.2=1.2 kN

Side view
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b=B/2=1.0m2=05m
No.3:a=30,p=20"_ |€ > _No.4:a=30"p=20"

No.2:a=30", f =20 No. 5:a=30",=20°

PORT STBD
No. 1:a=30°, p=20° No. 6: a.=30", =20"
Top view
Print outs from IMO LASHCON:
| Code of Safe Practice for s Sign:
Cargo Stowage and LASHCON IMO Time: 14:07
e Securing 2003 Edition, Version 9.0 December 2003 Date: 04.02.12
o A T e el LR e S B e el
About LASHCON™: LASHCON is a MS EXCEL based calulation tool for control of lashing-

arrangements for semi- and non-standardised cargo. The program is developed by
Det Norske Veritas, and is based on the calculation procedures outlined in Annex 13
to the Code of Safe Practice for Cargo Stowage and Securing, 2003 Edition.

Program assumptions: Reference is made to the User Manual,

Input of main vessel data:
Vessel Name: Ship Id: Lpp [m]: B [m]: V [kn]: GM [m]:
M/S Test Vessel 90,5 11,0 14,5 2.5

NOTES:
Note! B/GM < 7 Accelerations are extrapolated outside the range given in Annex 13,
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Code of Safe Practice for Sign:
s LASHCON IMO o o
Securing 2003 Edition, Version 9.0 December 2003 Date: i
Annex 13 00z12
Input of cargo unit data Give cargo unit stowage position
Cargo unit specification: Generator s
Mass of cargo unit; m 15,00]ton Vertical: | Deck, fow |»
Coefficient of friction: n 0,30 -) Longitudinal: 070 | v
Transy Long -
Wind exposed area: Aw 1,20 4,10jm2 Calculation method:
|Sea exposed area: As 1,20 4,10jm2 @ Atemative calculation Revommended
Lever arm of tipping: a 0,60jm O Advanced calcuiation
Lever ann of stableness: b 0,50jm
Input of lashing data 1 2 3 4 5 6 7 8 9 10
Max securing load [kNJ: MSL | 60 60 60 60 60 60
Transverse lashing direction PS: |w|PS: |w]lPs |Ww|SB |w|56 |w|SB |Ww b v et [t
Longitudinal lashing directi an wlrd w|ro wlrd [wlrw (vl v vl vl |v| |~
Vertical securing angle [degr]: o 30 30 | 30 30 30 30
Vertical securing angle [degr]: B 0 | 20 20 20 20 20
Forizont, securing point distance: A | 12 | 12 1,2 12 1.2 1,2
RESULTS:
| Actual forces Securing capacity [kN/kNm] Accelerations
Transverse sliding force [kN]: 183.8| Transv. capacity: PS [kN] 173 Not OK | Transverse: a= 1209 mis?
SB [kN] 173 Not OK  [Vertical: a,= 649 mis2
| Longitudinal shiding force [kN]: 53,7|Long. capacity Fwd [kN) 9“4 OK Longitudinal a= 304 mis2
Aft[kN] 55 OK
Cargo tipping moment [kNm] 10,3 Tipping capacity: PS [kN] 146 OK
SB [ky] 146 OK :
Note! B/GM < 7 Accelerations are extrapolated outside the range given in Annex 13
r Aain Vaseal Thatas 1

Conclusion:

One extra lashing in both port and starboard doeds needed
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4.1.5.5 Ship Specific example — using IMO LASHCON

Print out of accelerations for GM = 0.5, GM = 1r§laGM = 2.5:

Page 19



CARGO SECURING MANUAL FOR M/S TEST VESSEL

4.2 Application of portable securing devices

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;

intended stowage pattern of the cargo units; an

mass and dimensions of the cargo units.

(IS

o~NOoOUA W
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Appendix | — Log for maintenance of cargo securingquipment

LOG FOR MAINTENANCE OF CARGO SECURING EQUIPMENT

DATE

SECURING
DEVICE

INSPECTION / MAINT.
CARRIED OUT

TEST
RESULT

COMMENT

SIGNATURE
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LOG FOR MAINTENANCE OF CARGO SECURING EQUIPMENT

DATE

SECURING
DEVICE

INSPECTION / MAINT.
CARRIED OUT

TEST
RESULT

COMMENT

SIGNATURE
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Appendix Il — Manual procedure for calculation of lashings

Annex 13 to the CSS Code and Amendments to the Glo8afe Practice for Cargo Stowage
and Securing (IMO MSC/Circ.1026).

Assumption of external forces

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

Fiyz) = Makyz) + Fuxy) + Fsxy
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

Table 2 - Basic acceleration data

Remarks:
The given transverse acceleration figures incluaeponents 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/GM3 13 (B: breadth of ship, GM: metacentric height).

ouhwiNk

Page 23



CARGO SECURING MANUAL FOR M/S TEST VESSEL

For operation in a restricted area, reduction e$éhfigures may be considered, taking into accitent
season of the year and the duration of the voyage.
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 ®©O [70 80 190 100 120 140 [160 180 200 R50 (300
Spee

[kN]

9 1,37 11,31| 1,20 1,09 1,00 0,92 0,85 0,/9 0,70 Q%37 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 1,75(11,64| 1,49 1,36 1,24 1,15 1,07 1,00 0,890 0B73 0,68| 0,63 0,55 0,48
18 194|1,80| 1,64 1,49 1,37 1,27 1,18 1,10 0,989 0B82 |0,76| 0,71 0,61 0,54
21 2,13(1,96 1,78 1,62 1,49 1,38 1,29 1,21 1,088 0®90 |0,83| 0,78 0,68 0,60
24 232(2,13/ 193 1,76 1,62 150 1,40 1,31 1/177 10098 |0,91| 0,85 0,74 0,66

Table 3 — Correction factors for length and speed

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

correction factor = 0345x/7
JL

, (5862>L - 10345)

L2

This formula shall not be used for ship lengths ksn 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 9 10 11 12 13
on deck, high 230 19 1,72 15 140 1,27 1)2191 11,05 | 1,00
on deck, low 1,92 1,70, 1,53 1,42 1,30 1,21 1,1491}Q,04 |1,00
Tween-deck 154 1,42 133 126 1,19 1,14 109 1083 |1,00
lower hold 131|124 1,19 1,1% 1,12 109 1,06 1,402 |1,00

Table 4 - Correction factors for B/GM < 13

The following cautions should be observed:

In the case of marked roll resonance with ampéisuabove + 30°, the given figures of
transverse acceleration may be exceeded. Efegtaasures should be taken to avoid this
condition.

In the case of heading into the seas at high swé@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, latbamplitudes must be expected with

transverse accelerations greater than the figsives. An appropriate change of heading
should be considered.
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Forces by wind and sea to cargo units above théheredeck should be accounted for by simple
approach:

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

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

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

For voyages in a restricted area, sea sloshing$ar@ay be neglected.
Balance of forces — Advanced method

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

Materials in contact Friction coefficient, (mh
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 cawigt for:

- transverse sliding in port and starboard dicet)
- 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.
1. Transverse sliding

The balance calculation should meet the followiagdition (see also figure 1):
FFEmmg+ CSfi+ CSf+ ..+ CGf,

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

CS= MSL
15

f is a function ofmand the vertical securing angle(see table 6).
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Figure 1 - Balance of transverse forces

A vertical securing anglg greater than 60° will reduce the effectivenesthisf particular securing
device in respect to sliding of the unit. Disretiag of such devices from the balance of forcesikho
be considered, unless the necessary load is ghindggk imminent tendency to tipping or by a relabl
pre-tensioning of the securing device and maingijihe 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 ftbmtransverse sliding balance should be
considered.

a -30° | -20°| -10° o° 10° 209 30 40° 50° 60° 710° 80° 0°

m
03|072| 084, 093 1,00 1,0 104 102 096 0{87 0,76620 047| 0,30
01,082| 091 097, 100 1,0 097 092 083 072 (59440 0,27| 0,10
00]087] 094 098 100 098 094 087 O)7 0j64 (050340 0,17 0,00

&=

(-

Table 6 - f -Values as a function @fandm
Remark: f =msin + cosp

2. Transverse tipping
This balance calculation should meet the follonéngdition (see also figure 2):
FFaEbmg+C%c,+CS G+ ... +CG,
Where

F, m, g, CS, n are as explained under 1, Transaitiag

a is lever-arm of tipping (M) (see figure 2)

b is lever-arm of stableness (m) (see figure 2)
c is lever-arm of securing force (m) (see figuye 2
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Figure 2 - Balance of transverse moments
3. Longitudinal sliding

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

FREm(mg-E)+CSf +CSf,+...+CGf,
where

F. s longitudinal force from load assumption (kN)

m m, g, f, n are as explained under 1, Transvéidiag

F, s vertical force from load assumption (kN)

CS s calculated strength of longitudinal seayidievices (kN)

cs= MSL
15
Remark: Longitudinal components of transverse rsegulevices should not be assumed

greater than 0.5 CS.
Balance of forces — Alternative Method
This alternative method allows a more precise ctamation of horizontal securing angles.

Securing devices usually do not have a pure lodmjiai or transverse direction in practice but hane
angleb in the horizontal plane. This horizontal securamgyleb is defined in this annex as the angle

of deviation from the transverse direction. Thglab is to be scaled in the quadrant mode, i.e.
between 0° and 90°.

Figure 3 — Definition of the vertical and horizdngéacuring anglea andb
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A securing device with an andbedevelops securing effects both in longitudinal tladsverse
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 th&ica# anglea and horizontal angle. The value of f

is obtained when entering the table viotfrom the right while fis obtained when entering with

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

The balance calculations are made in accordantetheétfollowing formulae:

Transverse sliding Fy £ mxmxg + fy, >CS +....+ fy >CS,
Longitudinal sliding :FX £ mqmxg- Fz) + fx xCS +....+ fx ,XCS§,
Transverse tipping Fy>a £ bxmxg + 09(CS x¢, +CS, x¢, +....+ CS§, xC,)

Caution:

Securing devices, which have a vertical argle 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 under Balance of forces —
Advanced method exceptdnd {, obtained from Table 7, and CS is as follows:

cS= MSL
135
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Calculated example 1 — 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: ;6 1.0 m
6=28m

Force by wind pressure:

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

Force by sea pressure:

Longitudinal direction = =4 x 2 =8 kN
Transverse direction =E 6 x2 =12 kN
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Securing material:

Wire rope: breaking strength = 125 kN
MSL = 100 kN

Shackles, turnbuckles, deck rings: breaking gtierr 180 kN
MSL = 90 kN

Stowage on dunnage boards: =0.3 (Steel — timber)

Calculated strength (using lowest MSL): CS = WA 60 kN

Securing Arrangement:

SIDE n CS a f* c

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 tabkelong. 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 x 6.3 x0.89 +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 < xmxg+nxCSxf= Friction force + Lashingde
384 <0.3x62x9.81+4x60x0.96
384 <412 This is OK!

Balance of forces (PORT arrangement):

Fy< xmxg+nxCSxf+nxCSxf= Friction foreeLashing force
384<0.3x62x9.81+2x60x0.96 +2x60041.
384 <422 This is OK!

Transverse tipping (STBD arrangement):

Fyxa<bxmxg+nxCSxc = Tipping moment shig force
384x18<2 x62x9.81+4x60x2.8

691< 1216 + 672

691< 1888 No tipping, even without lashings!

Calculated example 2

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
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The top view shows the overall securing arrangeméhteight lashings.

Calculation of balance of forces:

No. MSL | CS (kN) fy Csxf fx Csxf
(kN)

1 108 80 40 stbd 30 fwd 0.86 68.8 sthd 0.58 46d

2 90 67 50 stbd 20 aft] 0.83 55.6 sthd 0.45 3&x2 g
3 90 67 50 stbd 20 fwd 0.83 55.6 stbd 045 304af
4 108 80 40 stbd 40 aftf 0.7 62.4 sthd 0.69 Bt 2
5 108 80 40 portf 30 aft] 0.86 68.8 port 0.58 48
6 90 67 20 portf 30 aft] 0.92 61.6 pornt 0.5[7 3812 a
7 90 67 20 portf 10 fwd] 1.03 69.0 port 0.2f  18wMf
8 108 80 40 portf 30 fwd 0.86  68.8 port 0.58 46vd

Transverse balance of forces (STBD arrangement) Nog, 2, 3 and 4:

Fy< xmxg+C3xfy+ CSxfp+ CSxfiz+ CSxfys = Friction force + Lashing force
312<0.3x68x9.81+68.8+55.6+55.6+624

312 <443 this is OK!

Transverse balance of forces (PORT arrangement) NoS, 6, 7 and 8:

Fy< xmxg+Cgxfis+ 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:

Fk< x(mMxg-E)+CSxfy+CSxfp+ CSxig+ CSxfiy = Frict. force + Lashing force

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< x(mMxg-E)+CSxfis+ CSxfet+ CSx iy + CS X fyg = Frict. force + Lashing force

112 < 0.3 (68 x 9.81 - 346) + 30.2 + 55.2 + 463B+2
112 <266 this is OK!
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Transverse Tipping

Unless specific information is provided, the veaaticentre of gravity of the cargo unit can be
assumed to be at one half the height and the teassweentre of gravity at one half the width.
Also, if the lashing is connected as shown in #etah, instead of measuring c, the length of
the lever from the tipping axis to the lashing @$ conservative to assume that it is equal to
the width of the cargo unit.
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Appendix Ill — Applicable Annexes from the CSS Code

ANNEX 1 Safe stowage and securing of containers aleck of ships which are not specially

11

1.2

13

14

15

1.6

1.7

2.1

2.2

2.3

24

designed and fitted for the purpose of carrying antainers.
Stowage

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

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

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

Containers should at no time overstress thk debatches on which they are stowed.
Bottom-tier containers, when not resting orcldtey 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.

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

When stowing containers on deck or hatchespds&ion 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 whkigh of each individual container is not
exceeded and that the gross and tare weightseweatéely recorded and declared.

Stowing containers in cargo holds requires seguirinsolid 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.

Securing

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

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

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

Timber shoring should not exceed 2 m in length.

Page 34



2.5

2.6

CARGO SECURING MANUAL FOR M/S TEST VESSEL

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

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

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

2.4

3.1

3.2

4.1

w N

Introduction

The provisions of this annex apply to a podéhhk, 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 stabilisimgmbers and items of service equipment and
structural equipment necessary for the transgdiguids, solids or gases.

These provisions do not apply to tanks intenfd@dthe 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 thadd 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. Additionalthe 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 shignire an ullage condition liable to produce an
unacceptable hydraulic force due to surge withetank.

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

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 platforsellacontainer. Alternatively, a tank may be

fixed within a framework of ISO or non-ISO framengnsions.

Portable tank arrangements should includadjstifor 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 leasfdhewing information:

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

the gross mass of the portable tank; and

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

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

5.2 Tanks should be stowed in the fore-and-aftctiva on or under deck.
5.3 Tanks should be stowed so that they do nohdxtger the ship’s side.

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

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

6. Securing against Sliding and Tipping

6.1 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 andltimgal 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).

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 coeffict 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 @sghnd bedding.

6.1.4 Securing points on the tank should be of aalegstrength 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 securmmgtp should pass around the tank and both ends of
the lashing should be secured to the same sitteedénk (figure 2).
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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#fixing the securing devices.

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

6.2 Standardized portable tanks (tank-containers)

6.2.1 Standardized portable tanks with ISO frammedisions 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.

7. Maintenance of securing arrangements

7.1 The integrity of the securing arrangements hbe 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 retighd.

ANNEX 3 Safe stowage and securing of portable rectgzles.

1 Introduction

1.1 A portable receptacle, in the context of thpsidelines 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 th800 | and whether or not fitted with
hoisting devices of sufficient strength; and

3 assemblies, known as "frames", of cylindersonfarmity with 2.1, the cylinders being
interconnected by a manifold within the frame aett firmly together by metal fittings. The
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frames are equipped with securing and handlingcde\of 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 leastdtewing 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 equippddhwiisting devices of sufficient strength.

Note: Where in this annex the term receptaclesésl, 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.

4.3 Receptacles should be dunnaged to preventrésting 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 timiiée box or crib should be dunnaged
underneath to provide clearance from a steel ddui receptacles 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 athwhifts 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 wiresigitened 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 stowmaht with their valves on top and with their
protective caps firmly in place. Cylinders shoutddinlequately 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 stowedginp 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 deckidhoe as follows:

.1 lashings should be positioned as shown in &édyr

.2 where possible, the hoisting devices on rectgahould be used to lash them; and
.3 at regular times the lashings should be cheakede-tightened.
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Figure 1 — Securing of receptacles having no secupioints
ANNEX 4 Safe stowage and securing of wheel-basealing) cargoes
1 Introduction
Wheel-based cargoes, in the context of these dnédglare 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, tracéor

earth-moving equipment, rolltrailers, etc.

2 General Recommendations

2.1 The cargo spaces in which wheel-based cargobie 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 kicly lashings may be applied.

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

2.4  Wheel-based cargoes, which are not provided nultber wheels or tracks with friction-
increasing lower surfaces, should always be stawmedooden 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 thifhdyslashings 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 provideithwufficient 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 practicablstdveed 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 &os

cargoes in a fore-and-aft direction rather thamvatt 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 shoulddoidd to prevent shifting.
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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 cetaushould be adequately locked or secured in
position.

ANNEX 5 Safe stowage and securing of heavy cargeissuch 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 secutiveginformation 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 precaauti@pplicable;

.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 avyazargo 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 iffdhe-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 tsdnsfer the weight of the item onto the ship's
structure.

4 Cargo Stowed in Open Containers, on Platforms atfdtn-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.
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.1 The ISO standard platform, etc., used shouloflaesuitable type with regards to strength
and MSL of the securing points.

.2 The weight of the heavy cargo item should beery distributed.

.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-
basedtontainers, etc., but also to neighbouring platfsjmetc., or to securing points located
at fixed structure of the ship. The elasticitytlod last-mentioned lashing should be sufficient
in line with the overall elasticity of the stowageck underneath the heavy cargo item(s) in
order to avoid overloading those lashings.

Securing Against Sliding and Tipping
Whenever possible, timber should be used betiteestowage 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 athigpefficient of friction.

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

The optimum lashing angle against sliding isLal25°, while the optimum lashing angle
against tipping is generally found between 45° @dd(figure 1).

Figure 1 — Principles of securing heavy items agasiiding and tipping

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

If, owing to circumstances, lashings can besktrge 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

Securing Against Heavy Seas on Deck

Whilst it is recognised that securing cargo itemgaiast heavy seas on deck is difficult, all efforts
should be made to secure such items and their siggpowithstand 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 betiadelly secured by lashings acting in longitudina
and vertical directions.
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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
thereof, and both ends of the lashing should bersd to the same side of the unit (figure 2).

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 sugdyahat each device takes its share of load
according to its strength.

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

Maintenance of securing arrangements
The integrity of the securing arrangementsihbe 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 turnbucklegemses 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 7 Safe stowage and securing of heavy metal gutucts

1

11

1.2

2.1

2.2

2.3

24

2.5

2.6

2.7

2.8

2.9

General

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

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

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

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

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

Recommendations

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

The cargo should be so distributed as to awodiie hull stress.
The permissible deck and tank top loading shaaot be exceeded.
The following measures should be taken wheristpand 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-&plimg 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 parcéks;rete 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 surfach@ttargo, and be so positioned that no part of the
cargo is unsecured.
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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 unavoidabléhere 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;dhis 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

13

2.1

2.2

3.1

3.2

4.1

4.2

General

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

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

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

Recommendations

Cargo spaces in which chains are stowed shsutdean 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 athaitable 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 directlyamtheir place of stowage without further handling,
should be left with their lifting wires attacheddashould preferably be provided with

additional wires around the bundles for lashingppsees.

It is not necessary to separate layers of chidinfriction-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. Besmdhay 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 shoutdhk®n to achieve a tight stow.

It is not necessary to separate layers of chidinfriction-increasing material such as dunnage
because chain layers will grip each other.
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4.3 Bearing in mind the expected weather and seditians, 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 crofisensfow at suitable intervals and thus holding
down the entire stow.

ANNEX 12  Safe stowing and securing of unit loads
1 Introduction
Unit loadfor the purposes of this annex means that a nuofljgackages are either:

.1 placed or stacked, and secured by strappimigpksivrapping 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 eigit container
is excluded from the recommendations of thiseann

2 Cargo Information
The master should be provided with at least thevighg 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; and

.4 the gross mass of a unit load in kilogrammes.

.5 relevant examination certificates for pre-glstings around cargo units. The slings should
be identified by specific means, e.g., colour cgdimatch number or otherwise.

3 Recommendations

3.1 The cargo spaces of the ship in which unitdoail be stowed should be clean, dry and free
from oil and grease.

3.2 The decks, including the tank top, should bstlall over.
3.3 The cargo spaces should preferably be of angatar shape, horizontally and vertically. Cargo

spaces of another shape in forward holds or ie€twlecks 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 Wwaldecuring, if needed, can be performed on all
sides of the stow.
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Figure 1 — Stowage and chocking of unit loads taered stowage area (view from top)

The unit loads should be stowed without angl 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 tween-deck against a bulkhead from side to
side, gratings or plywood sheets should be pastiosertically 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-sztaides 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 shigies $n such a way that shifting is possible from
three sides, gratings or plywood sheets shoujobisgioned vertically against the stack faces of
the unit loads. Special attention should be paithé 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 erfirdme/stiffener

9

9.1

9.2

General

Instead of gratings or plywood sheets, othesiilities are the use of aluminium stanchions or
battens of sufficient strength.

During the voyage the wire lashings shoulddagilarly 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 IV — LASHCON ™ IMO USER GUIDE

i

DNV

LASHCON"™ IMO
USERGUIDE

BY

DET NORSKEVERITAS

Version: 9.0
Date: 2003-12-08
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1 General

1.1 Introduction
LASHCON™ is a MS EXCEL based calculation tool for evaluatiof 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 picturbapipear:

2. Input cells are marked white in LASHCON Not all input cells are necessary for successful
computation. Ship name and identification is sofelyuser reference. Vessel main particulars are
used for acceleration computation and must balfibebefore proceeding. See 2.2 Input Data for

details.
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3. After successful completion of the input data,lctim the buttoriNext Page >>"proceed to the
“Cargo and lashing data sheet'The following picture will then appear:

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.

4. Fill in the in the"Input of cargo unit data” field.

5. Select the'Cargo unit stowage position"(vertical and longitudinal) by using the drop-down
selection boxes in the upper right corner of threest.

6. Select the desired method of calculation.
- Advanced calculation, see 2.3 Calculation Methods
- Alternative calculation, see 2.3 Calculation Method

7. Give the applicable lashing particulars
- MSL of lashing. [kN]
- Lashing direction for drop down boxes.
- Vertical securing angle [deg]
- Horizontal securing angle [deg] (Alternative metlurdy.)
- Horizontal securing point distance [m]
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8. Calculation results are shown in the yellow aféatual forces” is the forces acting on the cargo
unit due to the Acceleration$ at the given lashing positior'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.

9. Acceleration data for the whole ship can be exédi¢tom the‘Tables and graphs”sheet. This
can be accessed by either pressing‘8®w graph >>" button or by pressing tH&ables and
graphs” tab.

Chart and table showing the accelerations alonglhifelength, based on the annex 13 to the
IMO CSS code.

2.2 Input data
Main ship data:
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]

Main cargo data:
m - Mass of cargo unit in tonnes [ton]
m - Coefficient of friction [ - ]
A,, - Wind exposed area in square meterg] [m
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A, - Sea exposed area, 2 meters above BL, in méteis.

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
—

a

== L
b Tijping axis

Advanced calculation, lashing parameters:
MSL - Max securing load [KN]
a - Vertical securing angle [degrees]
d - Lever arm of securing force [m]

Alternative calculation, lashing parameters:
MSL - Max securing load [KN]
a - Vertical securing angle [degrees]
b - Horizontal securing angle [degrees]
d - Lever arm of securing force [m] (See Advancedc@lation, lashing parameters)
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2.3 Calculation methods

Advanced calculation method

The advanced method is based on force equilibriimternal 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. Eladtiaracteristics of lashings are not included.

In advanced calculations only the vertical anglé&ashingsa, 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 orefequilibrium 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 faastit characteristics of lashings are not included.

The alternative method accounts for both the vart€ lashingsa, and horizontal angle of lashiy
The alternative method approach is regarded as anmerate 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 sfjgiated 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.
Lashing ropes and chains should not be combinéslréicommended 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 tetdud.
“Clear last”: Removes the last entry in the stack.

“Clear stack: Removes the contents of the entire stack.

“Show stack™ Shows the stack.

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 detaikheory for evaluation of forces, please refer to
CSS Annex 13. The following assumptions are diyeptoted from the code:

A vertical securing angle greater than 60° will reduce the effectivenesthisf 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 maintgjrthe pre-tension throughout the voyage.

Any horisontal securing angle, i.e. deviation frane transverse direction should not exceed 30°,

otherwise an exclusion of this securing device frthra transverse sliding balance should be
considered.
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LASHCON™ applies to lashing arrangements with vertical Eaguangles 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 giveftflewing warning:

a<-3Cora>90C : 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 50frL £ 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, tosvfng 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-fuaotin LASHCON". A complete explanation of
variables involved and a full set of assumptiony i@ found in annex 13.
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Appendix V — Certification for fixed cargo securingdevices
Insert in this Appendix the (DNV) product certifiea for fixed cargo securing devices.

Appendix VI — Certification for portable cargo secuing devices
Insert in this Appendix the product certificates fjortable cargo securing devices
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